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The  New  Electricai.  World. 

With  the  present  i.s.'iue  the  American  Electrician  becomes  part 
of  this  journal,  which  concurrently  resumes  the  name  by  which 
it  was  known  from  1883  until  the  consolidation  with  it  of  the 
Electrical  Engineer  in  iSggL  The  EifcnucAL  World  has  thus 
finally  incorporated  with  itself  the  two  most  formidable  con- 
testants for  the  add  that  have  arisen  in  its  history,  dating  back 
almost  a  generation  to  the  founding  of  the  Operator,  in  1874. 
The  consolidation  of  1899  and  the  present  one  are  unique  in  one 
respect,  namely,  that  the  journals  merged  we;'e  valuable  jour- 
nalistic properties,  enjoying  to  a  high  degree  the  favor  of  the 
public  to  which  the^^  catered,  aiij  financially  prosi>erous.  The 
.Imfriian  Etccirician  had  in  the  course  of  it;;  life,  of  .almost  ten 
years,  built  up  a  subscription  list  unparalleled  in  electrical  jour- 
nalism,  and  ranged  among  the  most  prosperous  technical  journals 
in  thiis  country.  The  conduct,  however,  under  one  management 
of  two  such  enterprises  competing  to  a  certain  extent  with  each 
other,  and  overlapping  editorially,  naturally  resulted  in  many 
business  and  editorial  complications,  tending  to  place  both  jour- 
nals at  a  disadvantage.  .Most  of  all,  that  concentration  of  thought 
and  effort  which  under  present-day  conditions  is  indispensable  to 
the  highest  degree  of  accomplishment  in  the  largest  possible  area 
was  seriously  affected  Lender  the  new  regime  this  handicap  is 
removed,  and  free  scope  is  allowed  for  a  further  stage  of  develop- 
ment, which,  we  believe,  will  be  the  most  important  in  the  long 
and  successful  career  during  whidi  the  Elsctsical  World  has 
ever  maint.iincd,  far  in  advance,  the  lead  in  electrical  journalism. 


As  to  editorial  policy,  Tue  Electrical  World  will  continue  to 
be  the  exponent  of  the  entire  electrical  field.  It  will,  as  in  the 
past,  record  the  current  electrical  movement  as  a  whole,  the  in- 
fltience  of  whifh  permeates  every  branch  of  the  art.  There  will 
be  no  relaxation  in  the  ciTort  lu  keep  readers  inforniod  of  a'.l  new 
devflopmctits  fruni  the  very  earliii^t  stage,  of  new  priiiL-iples  fi.iiii 
their  inception:  for  in  such  a  rapidly  developing  industry  as  that 
dealing  with  electricity,  the  indications  of  the  present  soon  be- 
come the  accomplislunent  of  the  future,  and  he  will  have  the 
greatest  assurance  of  success  whose  knowledge  of  principles,  of 
engineering  thought,  of  ftmdamcntal  discoveries,  is  in  advance 
of  their  practical  application.  While  thus  not  giving  up  any  of 
the  broad  features  which  have  characterized  the  journal  in  the 
past,  much  greater  attention  will  be  devoted  to  the  trcttment  of 
the  economic  and  business  side  of  the  central  station,  the  great 
distributor  of  energy  to  all  the  branches  of  electrical  application. 
It  cannot  be  denied  that  at  present  a  situation  is  developing  in 
this  country  which  demands  the  most  careful  attention  on  the 
part  of  central  station  men  and  of  those  who  would  serve  their 
interests.  The  pioneer  period  of  central  station  development  is 
closed,  equipment  has  tmtered  the  standard  stage  and  further  ad- 
v.ince  will  depend  largely  on  extensions  of  business,  and  this  in 
the  face  of  a  competition  with  gas,  which  was  never  so  keen  as 
at  the  present  lime.  This  brings  to  the  fore  problems  of  reduc- 
tion  of  operating  expenses,  systems  of  rates  to  attract  profitable 
scr%'ice.  extensions  of  the  use  of  current  to  power,  heating  and 
other  applications  that  will  flatlcn  the  load  curve,  methods  of 
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I'ur  somt  yc;irs  iho  aviTaRc  increase  m  fWcirical  m.iiiiil:ictiir- 
ing  was  »i  ihe  r.He  of  20  per  c«nt  over  the  whole  field.  This 
it  would  seem  impmsiMe  to  maintain  in  it«  loUl  mtse.  and  it  is 
n  iiinltcr  nf  fuel  th;it  in  njOi  tin-  nUc  xv.i-  imi  niort  iliau  10  (h  t 
cent,  fjitimg  indeed  in  aotnc  (icpartmcnis  (a  reach  that  degree  oi 
atigmentatimi.  Last  year  was  one.  however,  of  enormoiM  Bfrowlii, 
.iitd  the  higher  n<st  (if  nuMerial  and  laiior  would  ai«o  add  to  tlic 
increase  in  valuaiinn. 


iip-to-rJaic*  pnlilicity.  ■-> -H"Piatic  canvassing  of  prosptftive 

customers.  A  decrease  in  the  rate  of  growth  of  the  incandescctu 
lamp  oulput  tpecificailjr  indioites  that  a  real  sitnalion  ha«  devel- 
oped that  calls  for  the  careful  consideration  of  the  cenlral  station 
interests.  To  assist  in  meeting  this  the  combined  journal  will 
devote  it*  most  eaniest  efforts,  «o  (hat  coincident  with  this  notaUe 
consolidation  of  jcniriialistic  etfort.  there  may  dale  a  new  iieriod 
of  electrical  development  and  prosperity.   A  systematic  editorial 

campaign  of  hroad  scope  has  been  plaiincd  to  this  end,  which  wikl  — — 

Ik-  |);idieil  to  its  full  conseillienoc,  and  will  establish  a  new  record  The  iiccompanjinK  e^tnnates  are.  Ilierefore.  proentcd  on  a  ba»is 

in  electrical  journalism.  of  increase  varjing  Ironi  over  jo  per  cent  downward: 

'  «9»4.  l«oii. 

OiH-  of  till-  rea-ons  that  led  to  the  con-olidalion  of  the  wrekly     liyr.;iir..>  '.  $iR.scio,imo  »j.-.-n.i...u.. 

1  rail».fi>rm<-ri   _   S.OOO.0OO  4i,r>.>-;/_'f... 

and  iHonlhl.v  journaJs  is  that  a  careful  study  of  the  .situation  pic      ?,wjuhl"w'<l>  i"r  ItKlniHg  ami  in>v.*r    i  ,-(„.  , 

Mnt«l  no  ftmher  fca«wi  for  the  existence  of  two  separate  joufr  •»  pu'p<««.  Jneludhw  tfKiia«   ,5,an,..., ,  .  k, 

btonar  iMMcnn  

imIs  trcalniK  incfea^iiiKly  a  niajoruy  of  Mil>ieel>  in  common     On     |>rimn7  lawwiri    i.JS«,M(i  ■.73«.om 

the  other  hand,  the  great  subucription  Ji>l  of  the  Jutfruan  Llci-   msOiMo  J.7j«.aiPO 

AfL    Initit's       ..  I  .•.«,..••  B 4  .................  .      fltSV9.000  Jb4MNI,DIM 

frM-uiK  tended  to  demonstrate  that  there  is  a  large  claM  which  has    iu,  ,in.i<  »  rn-  iimiw    6.cm».ooo  t..;<».M« 

preferred  a  m..iithlv  to  a  weeklv  jonrn,->l.    The  plan  ol  con-^.lida-      LiKlHi.iK   lixtur.s   ).7S<S0oo  4.5<ki.iw« 

I  s-ti'l'h'-ilic   .-i[i[>.-ir;ttii«  r.,,,,,   J«,OOO.Oi>r> 

lioii.  tlicreiore,  iwiurally  tiivulved  and  cuiiiodte^  a  complete  and     T.i.)i>;ii.inc  api^Tatn.    i,5..n.r...,,   1,.. 

satisfactory  means  of  satisfying  the  monthly  reader.   To  this    '''•">^"  '    -'"^^  "  i  "'i"  '»t.m.ar,:ic  ^-m^....  y,.^^«   „   

k  iHMiiuu,   imvtU'f  antl  uiMWrarounu.   j.ouo.o.ji.       .  .s-  m.  -  o 

end  llie  first  i-.-iie  of  cacli  month  will  l<e  tlic  vubjeci  i.f  a  ^tp-     Khtntiais,  hcitiag  awt  eMMm  appaniua   $/Ma.mo  i.:-)u.(.>i>. 

arate  sub<icriuti«in  at  the  rate  of  $1  per  year,  and  all  subscribers     i?*'^'**.'*'"   •  •   3so,ooo  jum.u«.j 

Miclrie  clocks    ISa^nva  is*,«a<i 

of  the  Mmericm  Eltctririan  will  receive  that  particular  issue    i.ighuiina  BncMcn.  iuati.  cic   i.o«iM»a     1, $00,0110 

dnniiK  tlie  unexpired  t.Tms  oi  iheir  snliscnplions     While  retain-      ^'"'"""u  "I'tronienn    ).J5«iM«  4.««o,««<i 

fiiiiiivr^iKc  ric  ,   is*.«ae  fe«,«e* 

ing  ail  the  standard  features  of  the  weekly  issue,  the  hrst  issue  ..(.paraiua    t<),;sn.tmn    .•5.,..,(.  .n.., 

of  the  month  will  incorporate  additionally  all  of  the  broader  -. 

,  ...  Ktnuid    luul   ,  .t17j.5ac1.oaa  $^i;.4i>o.ouu 

practical   features  of  the  ./mcrjVdii  /;/<v/riiti;»i.  and  in  sire  ;<<  ,  ♦ 

,,                                 ,,  ^             ,1       J    ti         1  To  MS  tt  seems  that  the  total  of  $2l7,400,0i»  is  slightly  high, 
well  as  scope  ot  contents  will  be  practically  a  double  number. 

11         J       .11   i.     t                           •       »       .  -'"'d  an  all-aronni]  Rain  of  _«o  per  cent  ivonUl  make  tUe  figure 

The  weekly  reader  will  thnu  haw  an  extra  service  at  no  higher  ,  ' 

,    ,         ,  ,          ,,  ,           ,                 ,       ,    ,  about  .SIX  millions  less.   It  is  believed  that  the  telephonic  gam. 

co^l.  which  we  lielieve   «dl  lie   warmly  a|iprcciated  ;  and  the  , 

, ,        .       ,,    ,     .          .      ■     .          .         .  anecttng  favorably  many  other  denarlments.  wa»  far  m  excels 

monthly  reader  will  also  be  served  as  m  the  past,  but  with  an  . 

.....        t                  .     .„        ^,       L                                   t  5'^''  <^eni  ;  li«t  on  the  other  hand  the  gain  in  in  cm  descent 

addition  of  matter  that  will  greatly  enhance  to  him  the  joamat 

,     ,.         ,  .           _  .  lamps  was  below  10  per  cent,  and  by  competent  authority  is  cmi- 

Williout  inerea>ing  it<  co>i     N<)  serial  wii    •  s  i  iid  mtO  the  first  .       .  ' 

, ,u    u  u       .u    f      V.  I      ,     -i :  sidercd  to  have  been  a*  low  as  7  per  cent.  On  the  other  hwKt. 

issue  of  the  month,  which  can,  therefore,  be  bound  as  tf  it  were  a  , 

_.       ...                           ...           ,             .,,  .     .  'I'ere  is  cxcelKnl  reason  for  rcKarduiR  ilie  great  mm  in  storage 

separate  pnblicatton.    While  we  believe  that  many  will  in  time 

,  ,   .      ,        I      ,                      ,     ,1  ,             .■  •  batteries  to  be  truly  set  forth;  indeed,  it  i«  knomi  as  a  matter 

fonelude  it  to  l>c  to  their  ne>.t  intere-t-  to  lake  all  the  isvnes  ot  ,  ,       ,     «                                                .  ^ 

u   ,     ,      i  .    .             1.         1           11  $7,oi»,<»o  IS  very  doM  to  the  marlr.  To  some  extent 

the  month,  the  plan  of  the  double  number  involves  no  obligatory  ... 

•  ,       .   ,f     J    m-    M,    -      r               .  »  'l'^'  '"*^cr  gam  in  incanrlcscent  and  arc  lamu  would  be  c.tTset 

fcaiurcs  lo  this  end.  It  will  not  <o  far  as  lU  contents  are  con-  .    .„,        .            ,  , .  . 

,  ,        .     ,   ,        ,       ,   ,         ,,  by  Nemst  lamps,  and  He»itt  nMiniry  vapor  lampt  and  other 

cemed.  be  a  detached  luiinlier  <if  the  weeklv  journal,  hnt  a  .„     .            ....                    ....  „ 

w                            .  .  illnmmants  of  xmdre<l  type,  included  under  Muedlaneons. 

periodical  absolutely  complete  in  it>elf,  and  m  its  purely  practical  „„       .  ... 

,                                                ,                      .......  1  her<  IX  more  uneeriaintr  about  dynamos  and  motors,  because 

departments  the  almost  exact  equivalent  of  the  monthly  of  whKh  .  

.  .            .  here  the  ouestton  is  compbcaled  In-  the  higher  cost  of  copper. 

It  becomes  the  siicce»!ior.  ^  ..         ,           ,  . 

sted  and  iron,  but  the  figures  are  probably  not  far  out  of  the 

_  way.  Even  siilimittnig  the  estimated  grand  total  to  a  discount  oi 

Lleltrical  CjRowth  in  1 005.  ^     .      ^-  ,  •         -    .  i  ■  ,  . 

'  ^  10  per  cent,  it  is  certainly  unpressivc  to  nnd  the  American  people  s 

ll  is  the  custom  of  the  Elktrical  Would  at  the  beginning  .         .          .  ,         .  ^  -  •    .  .^ 

"       "  mil  m  190s  lor  eKCtncal  apparatns  rising  to  $200,000,000,  or  about 

of  each  new  vcar  to  xummanVe  lt>c  industrial  urowth  of  the  pre-  -  

•  $2.99  per  capita, 
ceding  >ear  in  the  various  departments  of  electrical  application. 

It  is  obvious  that  where  the  data  cover  so  large  a  field  many  of  The  next  element  to  consider  m  the  annual  calculation  i»  the 

the  Matislies  must  be  in  the  nature  of  estimates:  but  s,,,,-,.  -'v  ..irmngs  of  the  operative,  '-puhlic  service"  cmipanies  that  stand 

United  Stales  Cxniw,  Office  In-gaii  its  investigations  in  electricity,  i^twccn  the  producing  manufacturer  and  Ihe  peopit;  as  a  neces- 

by  order  of  Congress,  some  live  years  ago.  the  bases  have  been  ,^ry  means  for  furnishing  electrical  commimication.  trawporta- 

laid  which  Rive  reasonable  certainty  ami  accuracy  lo  fiRures  such  ^,„:  H„mination,    Here  again  the  bases  of  close  estimate 

a*  arc  presented  herewith.    The  data  of  electrical  manufaciur-  virere  laid  iu  tl»c  census  work,  predicated  upon  which  the  following 

ing  are  collected  in  five-year  permds.  and  the  next  are  due  thoi  table  may  be  presented  as  an  approximation: 
ye.ir;  but  the  other  electrical  statistics,  relative  to  lightiiiK.  Irac- 

lion,  tclcpiiuny,  etc..  arc  still  taken  by  decades;  and  we* are  glad     Tririirj|ili  aii.l  1  ahir   

to  note  that  the  Director  of  the  Census  has  strongly  recommended  ,                                           ,.,  ,.,>■,<.      ,    .  ,  . 

I'.lccTriC     I  "linl   1  .'L'.U'JO.IKJO  I,i;.[):i't..:.(K. 

for  tliem  al-o  the  tive-year  collection.    It  is  ohvioiis  mat  with  in-      Street  snd  mhcr  Mjiilwj;.   .-.),.. ,hj<..o.w  .u.i.oon.ww 

du^tries  growing  as  rapidly  as  do  the  electrical,  the  changes  in     '«^"'<«  »-'ii  i)'   >jt..,H,o.<..>u  ;5.mK,.ooo 

ten  years  deprive  such  figures  of  no  small  part  of  their  value  and 

siKiiificmce.    Kvery  mduMry  must  know  -where  it  is  at"  if  effort  Tin*  does  not  include  .IcctrometaUnrijy.  elicir.  therapy,  muni- 

in  regard  «o  it  is  to  be  properly  and  profitably  directed.  eipal  fire  alarms  and  telegraphs,  train  telegraphy,  etc   Added  to 
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th«  MHiti  i'>r  I'lciiiKiil  iimiiufacturitig,  it  »eemi  fairlji  »afe  to 
assert  that  in  1905  liie  electrical  bill  of  the  American  people 
reached  itw  billion-dollar  mark. 


In  the  itenu  jUiit  given  above  M>nie  of  il»e  ligure^  .-ire  om- 
jccturat,  as,  for  example,  isolated  plant  jer>-ice.   But  in  view  of 

till-  >i.;t'  r  ■  lit  .)tt'-n  ma'lc  that  i-iilati'i!  pl:iiit>  ii.-c  ii|>  al«-iiil  hall 
Ulc  lamp  pruOuctiun.  and  seeing  the  vast  increase  in  lactury  and 
mine  pow«r  plants,  it  strikes  one  a*  probably  qnitc  plamiMe. 

1  hf  >iarllinK  ihing  is  I  .  sec  the  (elephniie  earnings  nijirnn  those 
of  central  stations,  but  uc  believe  this  to  be  actually  ttic  case. 
The  censtM  report  showed  telephone  earning*  in  1903  to  be  jtt»t 

shurt  of  $^7,000,000  1  liiy  lt;(ve  i-ert.iiiily  increased  more  than 
JO  per  cent  annuall.v  >int:c.  but  at  that  rate  wouid  be  about  $147,- 
jioouoao  in  1903.  Central  station  earnings  in  iiyu  were  not  quite 
J186.ooo.ooo.  and  have  not  tn.iiiitained  a  JO  per  cent  Kain  snice : 
pcrliaiki  15  wuuld  be  iitairer  the  mark,  su  (Jiai  $ij5,ooo,ouo  i>  a 
liberal  allowance  for  last  year,  but  not  excessive  as  the  sutions 

are  entitled  to  an  aSlowance  for  earniiiKs  l.v  street  railways  on 
their  lighting  sytenv-.  I  he  spUndid  >ireel  railway  tjrniiiK" 
showti  are  well  justified  by  the  fact*.  The  census'  report  k-i^  ^' 
gro«  earning*  in  I'joj  as  f J5o,50O,«xit»  and  a  )o  |icr  cent  annual 
gam  would  give  a  total  in  excess  of  that  here  set  down.  \Vc  have 
little  hesitation,  therefore,  in  pri'senini^  our  tigttrcs  not  only  as 
unrthy  cnnsidcfatiou,  btit  deserving  of  acceptance,  gigantic  as 
ihcy  iiia>  look,  and  tremendous  in  magnitude  and  significanl^e  a« 
they  undoubtedly  arc     Tlv  two  centiines  >iiice  I"raii'>.lin's  birth 

hat-e  been  what  they  were  bccatiM;  of  the  electricity  he  helped  to 
subdue  10  human  utility. 


Tub  Great  Tbufhon*  DBViiopMBKr. 

One  of  the  sigimicaiitly  lartie  i|i  \eIo|iineni»  in  the  electrical  Itetd 
in  1905  wa»  that  wiine».s^  in  telephony.  The  growth  there  was 
probably  much  Rreatcr  than  in  any  other  branch  of  electrical  ap- 
plication. It  iniglii  hn.xe  seemed  that  the  violent  oiillmrst  of 
activity  noted  fottr  or  five  years  ago  would  have  worn  it«elf  out 
or  at  least  quieted  down  into  isnber  advance,  but  the  acrivity  i« 
so  steadily  inaiiitaineil  at  a  high  rale  it  \v<aild  api»car  to  be  iionnal 
rather  than  abnortnal.  At  least  there  is  still  every  itign  thai  the 
industry  is  far  from  the  point  of  saturation,  aitd  he  would  he 

a  boM  man  uho  wonhl  predict  just  wb:-:  ili  1:  point  is  likely  to 
be.  A  briltiani  iliu$iraiion  of  thi»  growth  sustained  at  a  high 
rate  is  furnished  by  the  Xew  York  Telephone  Company.  In 
June.  181/3.  that  coriKirajlion  had  M.H)'>  siihscribrr^  in  the 
Borough  of  .Manhattan;  in  May,  1905,  the  number  no  Iciu 
than  I48,59S'   Smh  expansion  might  seem  exceptional,  but  in 

the  figures  just  issued  for  the  five  boronghs  of  Greater  N'evv 
York  for  January  t  we  find  that  the  tfleplKHivs  in  service  and 
under  contract  were  I4i'.i55.  showing  a  gain  for  the  yK>T  of  51,- 
401.   That  is  an  increase  at  the  rate  of  at  lca«t  jo  per  cent  per 

ajiuuin! 

We  km»w  no  good  reason  why  30  per  cent  shotttd  not  be  ap- 
plied as  a  rate  of  telephonic  growth  all  over  the  ootitttry.  hut  it 
is  certainly  conservative  to  take  JO  per  cent,  and  even  2$  might 
f»c  safe.    Dealing  with  the  telephone  indltStry  as  it  was  in  KjOJ. 

it  will  be  seen  that  »ome  very  Mrikitig  figures  emerge  as  10  the 
conditions  at  the  end  of  igOS-  With  1.^15.297  telephone  nations 

ill  igoj.  a  steady  gain  of  but  jo  per  cent  gives  i<ver  j.Oixi.ooo  at 
the  end  of  1905.  The  invcaimcnt  ur  capilahxaiiun  was  $J48a}I.- 
058  and  would,  now  be  ^SoOiOOo^aaa   The  gross  incotne  in  1902 


was  $66JtJS,S3t3  and  it  would  now  b«  not  Ici^s  than  $tja000,00o. 
To  some  persons  it  may  be  incredible,  but  the  fact  is  that  the  tde- 
phone  industry  has  now  suri)asse<l  in  jtrotit  and  productiveness 
the  central  station  industry.  Thai  its  pace  will  slow  down  some- 
what, presently,  like  thait  of  the  lighting  bualncw,  it  fayhly 
probable,  but  as  we  have  said  there  is  absolutely  1M  intlicatiou 
oi  any  immediate  intention  on  its  part  to  do  soi. 

The  Central  Station  Situation. 

Within  the  past  year  or  two  ir  li;is  become  quite  nnpleasaiilly 
evident  that  the  business  of  the  electrical  supply  slaUona,  especial- 
ly 111  some  of  the  larger  oiie«,  has,  in  spite  of  gicm  apparent  prot- 
]>crity,  and  of  steads  improvement  in  the  art.  failed  to  show  the 
full  mtasnre  of  growth  that  wa*  fairly  to  be  niUieip.Kcd  ICflorts 
to  iiKrea»e  sales  have^  never  been  so  well  organized  and  persist- 
ent as  during  this  period,  but  their  effect  ha<i  been  less  corisid- 
erable  than  one  would  desire  and  thi  c.ct  result  ii.Ts  bct  n  s.iinu  wlnt 
discouraging.  We  have  the  welfare  of  the  central  statiou  busi- 
ness deeply  at  heart  and  purpose  to  devote  xrmn  space  and  at- 
tention to  it  than  c  1  r  I'.  'i  r;-.  \Vc  are  niindc  1  therefore  tf.  e\.-ini- 
ut«  closely  the  present  situation  and  to  inquire  ii;to  tile  ca'tscs 
which  have  led  to  it,  with  the  hope  of  finding  some  adeqtiate  rctn- 

'■<l.v.  Willmnt  going  at  length  iiui>  the  dismal  .-cieiice  of  -tatis- 
tics,  the  fuiidaiMcntal  facts  in  the  case  are  a!>uut  as  10II0W&:  At 
the  beginning  of  the  last  decade  the  use  of  electricity  for  light- 
ing and  power  was  growing  with  eiiormon-  ra(iiility.  For  k()i!io 
years  the  rate  ot  increase  ros.c  steadily,  especially  lu  the  larger 
centers  of  population,  and  it  looked  as  ihoitgh  there  could  be  no 

break  in  the  erri  i>f  prosperity.  Withi  i  tlie  past  three  or  four  vears, 
however,  the  rale  oi  grcuvlh  has  tended  to  dimmish  iii  many 
■daces,  and  while  tve  do  not  rccaN  any  instance  in  whidi.  bUiU- 
nCSS  has  acltmlly  iliminished,  there  are  many  places  in  «hich 
the  increase  has  larely  kept  pace  Hith  the  increase  in  popu- 
lation and  property,  or  has  failid  to  ilo  even  this.  Look- 
ing at  the  matter  quite  without  prejudice,  $uch  a  situation  iiuist 
be  anlicipaled  in  the  growth  of  an)-  commercial  enterprise.  1  here 
is  a  Nmit  to  the  die  of  any  commodity  whatever,  and  the  nv  rc 
rapidly  its  use  grows  during  a  certain  period  the  more  probable 
is  a  dhninution  of  growth  at  a  later  period.   Especially  is'  this 

the  case  when  the  article  in  question  is  a  luMiry  in  the  sense 

that  it  is  not  neccs.sary  to  the  continued  comfortable  eatstencc  of 
the  great  mass  of  the  people.  And  in  this  regard  artifMrial  illu- 

minatioii  as  eoiidnctcd  at  the  present  time  must  be  »o  clasMlied. 
We  do  not  bclicxn:  in  reverting  to  the  tallow  dip  of  our  great 
grandfather's,  nor  do  we  believe  that  the  supply  of  great  men 
will  tic  pcrni.-inriiily  <liniiii  It,  .'  from  the  disuse  of  the  pine  knot.s 
by  which  they  were  wont  to  read.  The  fact  remains,  Itowevcr, 
that  for  purely  utilitarian  purposes,  electricity  and  gas.  and  to 
a  very  I.trirc  ?\Tcnt.  oil,  can  lie  used  interchangeably,  and  that 
the  first  named  has  found  a  very  extended  use  for  decorative  and 
display  l«htiRg  ind  for  pnUic  illumiiMtion  on  a  lavish  scale.  In 
other  words,  electric  lighting  during  the  past  ten  years  li.i;.  in 
virtue  of  its  very  great  effectiveness  and  couvcnieucc,  perliap^ 
risen  considerably  above  its  true  economic  pLme  as  determined  on 
a  strict  competitive  basi.s.  This  does  not  iman  that  the  ehciric 
lightiii(«  bnsine$<  i«  overweighted  and  is  going  to  the  <\i%-;  but 
merely  that  a  certain  pan  of  its  growth  say,  sign  lighting,  for 
example — which  has  served  as  a  basis  of  comparison,  is  not  nor- 
mal ecoiromic  growth  at  all.  The  units  of  artificial  light  per 
inbahitant  in  New  York,  for  example,  .ire  greatly  ui  excess  of 
those  found  in  any  foreign  city  of  the  first  class,  aiKl  of  the  cxcciss 
by 'far  the  brgest  portion  is  in  electric  lighting. 
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TTiis  at  o:;cc  rfiscloses  tile  sociological  element  of  the  problem. 
A  great  aiid  prosperous  city  can  and  docs  demand  much  in  the 
way  of  hixufjr;  but  the  anmnt  TL(,,i.i\<i  J-pcnds  not  on  the 
bank  d&irings  so  much  as  upon  their  diatribntioiL  A  distin- 
guished New  York  imaneier  is  reported  the  odier  day  to  have 
loMied  $30^000,000  of  call  money,  in  spite  of  which  we  venture  to 
MtCTt  dnt  bis  electric  light  bill  ii  alto(elh«r  modecL  The  long 
Had  aihort  of  k  is  that  for  artieies  which  are  not  necessaiies  of 
life,  the  market  is  both  limited  and  greatl;.  dependent  on  the 
tencral  conditioas  of  prosperity,  so  that  it  can  neither  be  expected 
to  inmaae  indcfiniteir  nor  even  to  inerease  with  the  popalatidn. 

Of  the  growth  in  clci:tri<;al  -.{-r',       -.n  rcccul  yc.ir-k,  the  healthiest 

part  bzi  been  in  motor  scrnce.  which  has  taken  place  along 
«eonoaiie  lines  strictfr;  and  thb  having  hem  puidKd  vigDrouslj 

has  itself  produced  .i  rati-  gr.jwih  which  obviously  cannot  con- 
tinue indefinitely  since  it  has  taken  place  first  in  those  lines  where 
die  eoonomie  neecsaitr  has  beeii'the  grealeat  If  one  were  to  tx- 
jitfss  graphirally  the  iiu-n.'iM'  uf  snlr  I'f  Ciirrrnt  for  .my  a'tvm  pur- 
pose in  any  given  place  over  a  series  of  years  the  curve  would 
only  be  pfCfented  from  beenmitm  atympiotie  by  a  growth  iapapiii> 
lation  or  in  industry,  and  hmce  the  stimmation  of  any  miaber  Of 
such  curves  would  i>art.<ke  ot  the  s.ime  pro^rty. 


The  most  that  could  be  expected  would  be  a  final  rate  of  growth 
conimciisufBte  with  the  increase  in  popniatioa  wid  industry;  and 

since  the  increase  in  populati  mi  the  prt^ciil  time  dot's  im- 
ply an  increase  in  buying  power  per  capita,  but  upon  the  whole 
a  probable  decrease,  tiiere  are  fbites  at  woiic  tending  to  eonnter- 
acl  the  favorable  effect  of  prnv.ih.  It  is  nothing  surpri^inR  there- 
fore that  in  the  larger  centers  the  extraordinarily  rapid  growth  of 
electric  service  has  of  late  been  somewhat  retarded,  apart  from  all 

finritions  of  Ci'mfictitinn.  Thr  extremely  great  rate  incrcn';e 
mamtained  for  some  years  past  could  not  m  the  nature  of  things 
bold  up  indcfinitdy.  It  may  be  temporarily  resumed  if  new  or 
undeveloped  fields  for  the  use  of  electricity  are  found  and  suc- 
cessfully exploited.  Nortttal  growth,  apart  from  such  fresh  op- 
portunities, must  be  pushed  on  a  sharply  economic  basis  in  bee  of 
competition  occasionally  severe,  and  tbe  policy  of  the  supply  com- 
panies must  be  guided  by  tliii  condition.  I'he  pvriud  uf  rapid 
exploitation  is  closing  and  future  growth  must  take  piace  along 
rigidly  oommcrdal  lines.  There  is  no  use  in  mincing  voids  00 
this  subjeer— the  Issue  must  be  faced  s^juarely.  The  more  dearly 
it  is  understood,  the  less  danger  will  there  be  of  shutting  one's 
eyes  to  the  sitoatiao  and  drifting  along,  or  of  trying  hgr  tempor- 
ary expedients  to  dodge  the  inevitable.  The  eleclrical  central  sta- 
tion business  is  far  fmm  a  failure  and  is  a  permanent  success- 
ful growing  part  of  our  civiliaation.  The  only  fear  for  the  future 
lies  in  carrying  the  extravagant,  obsolete  methods  of  the  twoesi 
-,.iiy  pi-imhI  of  exploitation  into  the  adniii:istratio:i  of  n  s.t?.-idily 
expanding  cotnpeiitive  business.  Of  this  condition,  in  some  oC 
its  interesting  and  important  features  we  purpose  to  speak  later. 


that  the  transformer  maker  has  for  tbe  time  being  apparently 
onstripped  the  insulator  maker,  and  further  pragress  depends  on 

the  latter.  Aside  tr  i:'-.  Ime  insulation,  pow/r  trjiismisHion  at  liii.;h 
voltage  presents  few  difiSculties.  Perhaps  the  increasing  use  of 
sted  tower  and  other  long-span  eonstrucliott  will  in  the  futoie 
considerably  MmpHfy  th.-  tasl^  of  line  insulation.  N'.'vrrtheless, 
steel  tower  lines  depend  on  tlic  ii.tegrity  of  tlie  insulators  more 
dian  do  wooden  pole  lines,  sad  the  fundamental  reqniremart  for 
proRress  is  an  !n.;rcM-  in  Iho  factor  of  safety  in  the  insulators 
themselves.  It  will  not  do  to  push  beyond  60,000  volu  with  in- 
sulalers  having  even  at  diat  pressure  inadequate  factors  of 
safi  ty.  Wilhin  thi-  pi  =  t  ye:ir  there  have  beer,  for  the  first  time 
produced  insulators  that  have  what  may  be  considered  a  proper 
margin  of  safe^  above  fofiso  voltsi  and  thetefoie  fuither  ad- 
mat  now  be  looiked  for. 


PtooRF?<;  IN  PowRR  Transmission. 

Electric  power  transmi'ision  as  an  art  has  of  late  been  upon 
waiting  orders.  In  spite  of  no  little  activity  in  the  building  of 
new  plants,  particularly  for  the  work  of  supplying  interurban  rail- 
ways, it  is  a  smgular  fact  that  the  maximum  voltage  in  commercial 
use  has  not  been  materially  increased  in  the  last  three  or  four 
years.  Of  cottrte.  the  average  voltage  has  risen  notably  within 
that  period,  and  plants  at  30,ooo  volts  and  over  have  greatly  iti- 
creased  in  number,  but  the  upper  limit  of  prrssuti-  still  sticks 
at  or  a  little  below  (Souooo  volts.  We  hear  icpeaiedly  of  projects  at 
higher  voltage,  but  die  plants  do  not  seem  to  go  in.  The  bet  is 


Insidatora  widi  a  sparking  test  in  Uw  neigfaboilKiod  ol  aoOkOOO 

volls  h;:-.  '  n  l  A  li-en  designed,  and  those  should  n-i:l(ra!  ly 
improve  conditions  on  60^000-volt  circuits.  Tbe  factors  of  safety 
hitherto  common  havn  been  about  '»,$,  whidi  is  too  low  for  really 
secure  rnntht'or-,  .  -pc.  iriUy  when  using  steel  construction  WTierj 
It  comes  to  80,000  and  ioomio  volts  or  even  higher  figures,  no 
insulator  yet  put  on  the  maikei  has  sufficient  margin  of  safety. 

To  this  difficulty  may  he  tr:»ced  the  \'arious  suggestions  re^rnrding 
the  use  of  the  constant-current  system,  particularly  with  refer- 
ence to  the  grandiose  Victoria  Falls  project,  wUdh  has  been 
rerentJy  revivfd,  .'inr?  wni  elaborati-ly  di5Cti5.?ed  in  the?e  pages  la»t 
week  by  Mr.  l^ruiik  j.  Spragtie  U  is  undeniable  that  so  far  as 
tbe  voltage  strain  upon  the  insulators  is  concerned,  direct  current 
has  a  very  considerable  advantage.  Whether  this  is  diminished 
materially  by  the  electrolytic  conditions  that  exist  with  direct 
[  nrrent  is  a  '-iibject  of  discnssioo  npOQ  whicb  little  light  has  yet 
been  shed.  In  view  of  the  results  from  the  large  continental  con- 
stant-current systems,  one  cannot  well  avoid  taking  the  method 
seriously,  hotvever  disadvantageous  it  appears  as  regards  ordinary 
cases  of  power  transmission.  Oirect-^rurreat  wotkii^  dears  tip 
most,  though  not  all,  of  the  ^SlEeultles  due  to  inductance  and 
capacity,  and  also  lends  to  diminish  the  difficulties  of  lightninf 
protection.  The  whole  matter  is  likely  to  have  a  thorough  over- 
hauling in  connection  with  tbe  Victoria  Falls  project  and  the 
results  will  certainly  be  of  interest. 


Ok  of  the  not  iiKOOsideniblc  factors  in  the  development  of 

power  transmission  sclicmi's  during  lyos  has  been  the  high  price 
of  copper,  which  still  continues.  The  mclai  is  certainly  now  at 
an  abnemnl  figure,  which  can  hardly  be  long  maintained,  altbou^ 

the  iratnral  tenttr-ncy  for  sonic  time  has  been  upward.  The  effect 
oi  present  prices  will  ccrtaiitly  be  to  encourage  the  use  of  aluini- 
nmn  in  line  construction,  and  also  the  employment  of  higher 
average  vfilt.Tpr  ri  c  r  f  per  cent  in  voltage  will  overbalance 
a  rise  of  50  per  cent  in  thi>  price  of  copper,  and  this  fact  ol  tiseli 
should  make  halfway  measures  in-Toitage  unpopitlar.  As  to  en- 
gineering features,  one  of  the  most  interesting  plants  installed 
during  the  past  season  and  described  in  these  pages  was  that  of 
tbe  Chittenden  Power  Company  in  southern  Vermont,  unique  in 
that  the  hydraulic  plant  is  to  all  intents  and  purposes  entirely 
artificial,  being  so  devised  as  to  store  a  large  fraction  of  the 
rainfall  over  a  limited  drainage  area  So  as  10  give  a  power  supply 
throughout  the  year.  There  have  been  many  pl.iirtv  in  connection 
with  irrigattcin  ditches,  but  wc  know  vi  no  other  c;i>e  in  which 
a  new  power  has  been  created  eotitciy  for  tran>iiiission  purposes. 
It  is  worthy  of  special  comment  as  emphasising  some  l^itent  po^- 
siliHities  in  power  supply.   The  time  may  arrive  when  coiiierva- 
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tton  of  rainfall  may  become  an  important  feature  of  transmission 
economics.  But  this,  like  power  transioitiioa  from  ooal  mines, 
awaits  a  ctill  further  increase  in  the  cost  of  fuel.  Many  recent 
transmissions,  it  is  true,  are  from  steam  stations  for  railway 
purposes,  but  the  stores  of  low-grade  coal  remain  imtitiliaed. 
Kor  hat  there  yet  been  inangurated  in  this  codiitiy  any  Bcoeral 
power  distrihutioii  fiom  steam  power  like  (be  LancutiiTe  and 
Yorkshire  projects  in  England,  although  wc  expect  icon  to  sc« 
them.  Cbnsideritv  the  rising  price  of  fuel  and  the  conpantively 
bvt  transportatibo  dmiges  onlSHle  of  •  somewhat  limited  ana, 
the  subject  is  well  worth  investigation,  particularly  since  the 
economy  of  steam  or  gas  gcnenting  plants  Is  imdergoing  con- 
siderable improvement  of  late.  The  installation  of  the  first  of 
the  great  gas  enKinf-drivf  n  unit^  c,i  the  California  Gas  &  Electric 
Company  is  a  plain  intimation  that  the  gas  engine  cannot  be  left 
ont  of  tiie  redcotting.  AMiough  the  circnrasiances  in  this  case 

were  nf  3  very  sp-jciii',  charactct,  y.i^  aiixili.irv   h.i?  some 

imporunt  advantages,  and  if  the  California  experiment  tnms 
ont  well,  it  is  altogether  likely  to  be  lepcaled  eJaevAeni. 


Tmk  QviSTiOM  or  PUMg  MOVBRS. 

*rhe  past  year  has  produced  but  s!ii;lit  chsnei-  in  the  power- 
plant  situation  as  regards  the  relative  status  of  the  various  types 
of  heat  primMXMwers  before  the  engmecring  public.  The  aleam 
engine,  steam  ttirbini"  nr.a  t^^'.  fr^gim  5l:ll  rfivitic  'Mc  field  of 
central  station  practice,  with  the  gas  turbine  stili  below  the 
horimit  but  mudi  talked  of,  written  aboni  and  nmitcd  bgr  many 
as  the  next  po«siblc  fnclor  in  t!,c  lir^e  of  progress.  Between  the 
reciprocating  steam  engine  and  (hu  ste.iin  turbine  there  has 
been  but  alight  relative  change.  The  latter  most  be  accepted 
as  thoroughly  established  in  the  field  of  power  plant  engineering, 
»s  as  possessing  peculiar  advantages  of  a  mechanical  and  adap- 
tive cbaractcr  with  reference  to  the  opertion  of  electric  gen- 
erators under  the  condition  of  large  central-station  practice. 
Distinct  progress  lias  been  made  in  the  size  of  imits  available, 
so  thit  tBrbiaes  of  a  r^ted  power  of  7,500  bp  to  8,000  bp  md 
capable  of  an  overload  up  lo  iflj^  hp  and  over,  are  now  avaiiaUe 
for  the  purposes  of  central  station  praeliee.  For  several  large 
:!istai:utifjns  during  the  past  year  the  turbine  has  furthermore 
been  selected  in  preference  to  the  reciprocating  engine,  whUe 
in  ofhera  the  latter  has  been  preferred,  and  on  the  whole  the 
relative  estbnation  of  the  two  types  of  prirtie  movers  seems  to 
have  undergone  but  slight  change  dtiring  the  year,  with  perhaps 
one  cxoeptioa  to  be  noted  bctow. 

The  main  points  on  which  superiority  for  the  turbine  has 
been  claimed  have  related  to  ecomony,  high  rotative  speed  aad 

uniformity  of  angular  velocity  (?itrh  rotative  speed  conduces 
to  small  size  of  rotating  member  in  the  generator,  while  uni- 
form angular  velocity  is  a  featnre  of  special  {nportance  wlUi 
rcfcrercc  tn  the  npi^ratim  nf  alternators  in  parallel,  These  fea- 
tures dtc  01  course  inherent  in  the  construction  of  the  turbine. 
Ri'garding  the  first  pomt,  however,  the  tiurbine  can  sGareely  be 
said  to  have  made  good,  at  least  in  the  degree  looked  for  In- 
those  interested  in  its  development.  Fcoiuuny  is  dependent  on 
m.iny  variables,  in  each  form  of  prime  inovrr  being  quite  dif- 
ferently made  np,  and  yet  the  surprising  result  is  found  that 
the  best  steam  turbines  and  the  best  reciprocating  steam  engine 
are  in  the  same  ultimate  class  as  regards  thermal  economy.  In 
fact,  aclinl  teats  under  reasonably  parallel  conditions  show  so 
litfle  difference  that  no  judicially  minded  aiginerr  is  likely  to 
give  the  small  actual  difference  veiy  aerious  weight  as  a  deter- 
mining factor  by  itself;  and  so  far  as  guarantees  indicate,  the 


builders  of  reciprocating  engines  seem  willing  to  cover  fully, 
and  in  some  cases  to  belter,  the  proposals  of  turbine  builders, 
with,  of  course,  vastly  more  of  precedent  and  e:tperience  behind 
them.  There  stiU  remain  the  advantages  inherent  in  high  rotae 
tive  speed  and  unifohn  angidar  velocity  ^\  -:i:m  the  revolntioii. 
The  latter  point,  however,  ii  one  on  which  the  fedprocatiflg 
engine  builder  is  not  disposed  to  concede  too  far,  and  within 
reasonable  limits  he  seems  quite  ready  to  give  guarantees  satis- 
factory to  the  uauai  demands  of  central  station  practice.  The 
atean  tnrliloe  has  un^mbtedly  come  into  the  field  of  power  plant 
engineering  to  remain  as  a  factor  of  iinport.n.i  i\  r.ml  i;-  ;klil 
of  nsefuliteu  will  presumably  be  one  of.  continually  increasing 
importance.  On  tfie  other  hand,  it  hardly  seems  likely  fran 
present  showing  that  the  reciiirr  c:iiing  fti^ii  c-  is  destined  to 
disappear  or  to  be  dispossessed  of  a  large  and  intportant  share 
of  this  general  field  of  service. 

Turning  now  to  the  gas  engine,  ihc  year  has  recorded  distinct 
advancea  along  the  line  of  adaptation  and  increase  in  sise 
of  avaiUnWc  imit^;,  nw*  several  import;nit  installations  h.ivc  been 
made,  such  as  that  of  the  United  Gas  and  Electric  Co.  in  San 
FranciseOh  and  that  of  the  Warren  and  Jamestown  aingle-pliaie 
c^celric  railway  plant.  The  chief  limitations  of  the  gas  cngnic 
•remain,  however,  as  heretofore — irregularity  of  torque  and  cOn- 
sequent  variation  of  angular  velocit}-,  with  less  adequate  mechani- 
cal adapution  to  variation  in  the  load  and  especially  to  extrene 
overload,  than  cither  the  steam  engine  or  steam  turbine.  Multi- 
cylinder  engines  and  Large  fly- wheels  gO  far  to  reduce  these 
limitations,  however,  and  in  the  opintoo  a<  many  far-seeing 
engineers  the  internal  combustion  engine  in  one  form  or- an- 
other seems  more  likely  to  be  the  coming  type  of  prime  mover 
than  any  0<  itt  conpedtDra  bow  in  the  field.  The  problem  of 
the  gas  torUoe  as  a  practicable  form  of  prime  mover  still  re- 
maiaa  UOlolvcd,  but  interest  in  the  possibil'ties  along  this  line 
was  new  kieoer  than  at  the  present  moment,  and  much  serious 
attiBtiott  »  now  being  directed  to  the  study  of  this  probtena. 
1b  a  recent  paper  M.  Dagald  Clerk  takes  a  decidedly  Jisi mr-ig 
ing  view  of  the  prospect,  aod  gives  good  reason  fur  the  belief 
that  the  gas  turbine  can  never  rival  in  eifideney  (he  rectprocatiiig 
form  of  internal  combustion  engine  Ljckv  am]  R^ovc  reach 
somewhat  similar  conclusions  though  from  varying  ppints  of 
view. 

An  imeresting  line  of  possible  progress,  available  in  certain 
cases,  is  found  in  recent  proposilians  to  join  the  rectproeatihg 

sit'airi  cri^iiiK'  ami  the  strain  ttubinc  in  iicries,  operating  llie  lat- 
ter on  the  exhaust  of  the  former.  '  This  is  entirely  legitimate 
from  a  thermodynamie  viewpoint,  lengthening  ottt,  as  it  does, 
the  iniiLratiiig  raiifrr?  of  temperature.  Tlu>  icuit  may  well  show 
an  excellei.t  economy,  and  under  certain  conditions  the  use  of 
the  two  forms  thus  combined  might  residt  hi  a  final  eoonony 
better  than  with  cither  type  alone.  In  a  rri  cnt  proposition 
involving  such  a  combination,  one  kw-bour  front  the  turbine 
twas  gnaranteed  on  a  eonsumption  of  45  lbs  exhaust  steam  at 
ntmnsphfTic  prts'-'JTf.  The  chiff  .|"<>-t!r>ti<  wliirh  will  arise  in 
connection  with  such  combinations  .ire,  however,  meclianical, 
and  will  have  relatioa  to  adaptation  and  general  utility;  and 
un!?5s  tlic  5rme«hat  uiinatvirn!  rombiiiation  can  be  in  part 
justified  on  this  score  it  may  be  doubted  whether  the  moderate 
gain  in  over-all  economy  likely  to  be  realised  wHt  he  sufficient 
in  i'setf  ;o  ir^rire  f.'iv rr  ibfe  cotl^i'-lrration  for  such  a  COnsbinatiOA 
as  a  gcacrai  solution  ot  the  power-plant  problem. 

On  the  whole,  the  indications  for  the  coming  yeidr  aeon  tft 
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paint  tn  cantrnncd  ow  of  the  three  principal  types  of  prime 

iiiii\tr  :>lri-;i()y  in  iho  field,  with  some  rrlalivv  jtniii  on  the  part 
of  ihc  «ieain  iiirbiiie,  aitd  itttll  more  pronounced  progrc.'iii  on  iltc 
part  of  ttie  internat  cambustion  cnfine.  The  power  plant  engi- 
lu-cr  «ill  ilo  m-ll  to  hold  carefully  fociiictl  in  view  ailvunce- 
ulung  ail  oi  the^cr  tines,  not  onl>'  witli  respect  to  tlic  prime  movers 
t1iem!!clv««,  btit  also  wttii  recpecl  to  tlie  many  comWnations  of 
ni.iln  ami  Jiiixiliary  oiiuiimicnt  which  Rn  (i>  mhicf  the  iiltiniatr 
io^-i  ui  hv.nt  imuttlixed.  and  to  rai»e  the  I'nial  pUnt  eAiciency  as 
expressed  liy  liie  nitimate  cost  of  power  per  unit  hour,  with 
all  t-k'iiHMiis  i>i  cost  included  which  are  properly  chitricable  to 
Ihi-  (Miwer  avctmnt. 


PkOCftUS  OF  Electrical  Science  in  1905. 

The  year  which  ha«  just  completed  it»  calendar'  has  witnessed 
marked  development  in  llie  sciences  of  electricity  anil  inagnetism. 
a<^  ucll  a^  in  iheir  appHcattono.  In  a  certain  sen-^e  a  nuMsiire  ot 
the  development  in  a  science  i»  fotmd  in  the  degree  of  the  de- 
velopment of  its  applications.  For  if  a  science  has  no  apptica* 
tions,  it  remain!;  Imi  a  theory  and  a  conceit.  Its  notions  ini«t 
nccemarily  be  al»traci,  its  language  symbolic,  .-nut  it»  Aiudy  re- 
condite. A%,  however,  the  applications  of  a  science  develop,  its 
i»lfa»  lieconie  concrete,  its  Innguage  vernacular  and  its  study  both 
pleasnrable  and  protitabic,  Under  continued  and  multiforai  ap- 
plications the  gap  which  at  first  divides  theory  from  practice 
narrows  into  nothingness.  There  has  long  ceased  to  he  any  visihle 
division  belweeit  theory  and  practice  in  electroniagnetism.  The 
publication  early  in  the  year  of  the  discovery  of  the  Heusler 

inaiputii  I'l  .'.  -  of  suhstaiilMtt.'  iiimi  :  inpiielic  component  metals 
has  been  confirmed  in  %-ariou«  labnr.-itoric;i  and  has  greatly  ex- 
tended our  concepts  of  the  naltire  of  permanent  magnetism.  It 

i>  now  ftenerally  helieved  that  .Ampere's  theory  of  i>ermanfnt 
nutgneiisin  is  true  l»i«  in  a  different  s«nse  froin  that  c<wlem- 
plaied  at  the  date  of  its  promnlgation.  Ampere  attrihnted  the 
permanent  nLiRiiclic  properl!<  <  r.f  ■.ri-^.]  and  other  magnetic  metals 
lo  llic  circulation  of  electric  cnrrents  in  the  niojcculc*  of  those 
meiaU.  Each  molecule  of  steel  had  a  little  electric  current  dr* 
cuJalinft  in  i',  day  and  night,  Sundays  and  weekdays,  forever. 
Wh.it  source  of  supply  kepi  the  m<docul.nr  currents  going  was 
left  niKuggesled.  Kost  it  seems  abundantly  evident  that  every 
aimn  of  matter,  not  merely  iron  matter,  hut  matter  of  every  kind, 
is  composed  ftllKlamenlally  of  nnnute  electric  charges  or  ions, 
ami  that  these  electric  charnes  move  with  ureal  s|>eed  in  definite 
paths  or  micnicosnnc  orUits.  aliont  the  electric  center  of  the 
atom.  Eadl  atom  appear'.  10  l)e  a  planetary  system  on  a  lilli' 
pntian  jicalc.  and  llie  mns  ^re  the  planets,  millions  or  hillions  oi 

whow  ycaT»  or  nrbiiai  revolutions  may  be  comprised  within  a 
single  second  of  our  time. 


It  i.s  al.si  40  well  ktmwn  a»  now  tu  be  axiomatic  that  a  moving 
etcdrie  charge  is  ihe  electric  equivalent  of  a  currmt  of  elec- 

irui!\  (  'in-i-<|utnll>.  the  orbit  >inmnfg  loiix  give  ihe  electric 
ctirrent«  postulated  by  Ampere's  theory  of  pemtauent  mag- 
netism. If  the  orbital  revolutions  of  the  ions  are  formed  both 
of  positive  and  negative  charges  m  (he  s^mie  direction,  or  tf  the 
orbits  are  stich  as  to  displace  themselves  succc'^Msely.  the  mac 
nrtic  behavior  of  the  individnat  atoms  or  phmeiary  syMeni^  tnay 
be  either  trivial  or  zero.  Wliai  is  needed  for  powcrfitl  permanent 
magnetism  in  an  ptom  i«  plenty  of  ion*  mo%-ing  very  rapidly  in 
large  oriiits  and  all  in  the  same  manner  from  the  point  of  view 
of  electric  currents  .Aecorditix  to  this  com  eplion,  the  reason 
that  iron,  nickel  and  colnit  are  inherently  magnetic  is  that  the 
orbital  movfments  of  the  ions  in  the  atonK  and  molecules  of 


these  bodies  is  organned  sjrmmetrically  for  current  rotation. 

whereas  in  the  alums  of  other  sulistaiice^  the  loinc  movements 
are  either  electrically  disiymmelrical  or  rhythniically  irregular. 
It  so  happens,  according  to  this  theory,  that  in  iron,  nickel  and 
cribalt.  whose  atomic  weiRbi--  are  5(«.  0^-7  and  ><).  respectively, 
the  iunic  currents  or  charge  urbit:s  are  uf  the  right  luicroasiro- 
nomical  adjustments  to  produce  a  perpettui  magnetic  field  at 
distances  that  are  great  com|>ari-'!  w  ith  the  si;e  of  the  orbits,  or 
the  sLzc  of  the  atom.  The  fact  that  the  atomic  weight^  of  these 
file  only  three  powerfully  magnetic  substances  lie  so  close 
getber,  snin(^''ts  il)->i  'he'  orbital  motion  is  associated  iniimatcl)' 
with  the  atomic  ncight. 

The  discover)  that  the  all<^'  n'  tlir  three  substantially  non- 
magnetic luetaU,  i»aiiganc>.e.  ahmnmnn  and  cupper,  results  in 
producing  a  substance  abnost  equally  magnetic  with  nickel  and 
colialt.  indicates  that  it  is  possible  to  associate  atoms  of  diflferent 
substances  in  such  a  way  thai  allhouKh  the  ampere-turns  in  the 
ionic  orbits  of  ciKh  is  almost  7cro,  yet  the  residtant  molecular 
ampere-turns  may  be  conitiderable.  This  might  be  conceived  of 
in  several  ways  One  way  would  be  to  supiMise  that  the  close 
vicinity  of  two  different  atoms  would  modify  the  ionic  orbits 
of  each  in  siKh  a  manner  that  the  ampere  orbits  of  the  two  to- 
gether should  give  a  definite  resnhant  in  a  given  time;  whereas 
the  ain|H-re  orbits  jier  second  of  either  acting  aliMie  would  »nni 
up  to  «ero,  Altbongh  no  progress  has  yet  been  reported  upon 
the  magnetic  qualities  of  alloys  produced  in  the  research  attend- 
ing the  original  discovery,  yet  ihe  b<»pe  is  now  enti  i  1  m  il  Ii.-  that 
the  magnetic  properties  of  iron  may  be  exceeded  artificially,  or 
that  the  possibilities  of  Nature  in  the  development  of  ionic 
ampere  orbits  have  not  yet  been  fatbonied  If  there  were  found 
any  cheap  process  for  treating  iron,  for  in«iance.  >o  as  greatly 
to  enl lance  its  magnetic  properties,  the  discovery  would  be  likely 
to  have  much  vahie  iti  Ihe  electric  arts 


The  researches  made  upon  radioactivity  during  the  past  >-ear 

have  tended  to  confirm  the  theory  that  radium  is  an  unstable 
atomic  state  of  nutter  iraii^iiioii;il  helwecn  nraiiiinn  and  helium. 
Moreover,  this  theory  is  in  eonsomrooe  with  the  general  ionic 
theory  of  matter,  namely,  that  every  atom  is  built  up  of  electric 
charges  moving  in  definite  atomic  paths  or  orbits,  -o  that  Ihe 
different  aloms  differ  from  each  other  only  in  the  nmnber  and  in 
the  amngcineni  of  the  iims  and  their  orbits  Cerialn  groupings 
of  orbits  will  be  more  stable  »han  others  fri>ni  an  electr.Mlyii.'imic 
afamdiMiint.  and  an  Mn.st.ibre  atomic  cosmos  in  ittin  m  dis- 
appear. It  is  even  powiblc  that  same  degree  of  clccirudynamic 
instahilit}'  attends  many  atoms  that  have  hitherto  been  reputed 

stable,  and  that  ionic  collisions  may  m-ciir  ni  these  niicriK-o^iiMs.  ai 

very  rare  intervals,  capable  of  disrupting  the  internal  forces  of 
cohesion.    According  to  this  speculation,  the  phenomena  of 

birth,  life  and  death  are  nijt  e\clii«ivi'  [)roperiu»  ol  the  organic 
world.  .-Mom's,  too.  may  be  born,  live  and  die.  This  is,  how- 
ever, traveling  somewhat  out  of  the  rutly  roadway  of  what  i« 

'leternii'K'd,  into  tite  outlying  regions  i.f  now  arr.inleil  belief. 
_The  same  prevalent  tendency  of  view  in  regard  to  the  ionic 
structure  of  all  atoms  is  capable  of  acco«mting  for  the  phenomena 

of  inertia  in  gv^s  niaUer.  a-,  a  purely  I'lectrotnii^iietii  pr'iperly 
of  the  ionic  cliaigc  orbiiH  or  currents,  tu  resist  change  by  dis- 
placement. A  Midden  bodily  movement  of  a  piece  of  matter  must 

cli.iiige  the  orliits  and.  lliereli'Te.  the  electric  ciirrciu-.  oi  ne.irli- 
all  the  iiiyrt;ids  of  :oii>  ui  the  aggregate  atom-  lliercuf.  Electric 
currents  resist  chaiigc.  as  we  know  tiy  eKpcriment.  Mechanical 
inertia  may.  therefore,  lie  acccmmod  fr.r  by  sdi'-induciion.  Kever- 
Iheless,  the  identity  has  jet  to  be  dvui<..iistraleij. 
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The  »anw  ionic  theory,  which  the  paM  year  ha«  tended  to  em- 

pli.i-t/i.  iHJijit-  Id  the  idea  that  all  matter  bciiiR  composed  of 
atoitu,  and  all  atoms  oi  moving  ions,  and  ail  ions  being  perhaps 
DOthing  btit  indi^-idtiat  electric  charges,  all  matter  may.  therefore. 
l»e  tiiit!iiiig  but  organi/ed  electricity  If  this  proposition  holds 
then  niaitcr  is  ultimately  only  elect romagnclically  energized 
ether,  and  the  known  imiverse  would  contain  only  two  entities, 
tiaiilef>.  the  all-per\adii)g  ether,  and  energj  residing  ihereiu. 
ntaiier  being  a  particular  fonn  oi  the  energy,  (jraviuiiun  should 
somehow  be  explainsble.  then,  on  an  electromagnetic  basis.  Al- 
iliongli  \arious  suRgcstions  have  been  made  in  this  direction,  no 
generally  accepted  h)pothesis  of  gravitation  has  yet  made  us 
ttebnt.  As  to  the  ultimate  nature  of  the  universal  ether  and  of 
energy  we  are  still  unenlightened  * 


The  experimental  progress  of  the  applications  of  wireless  telcg' 

raphy  ha>  thrown  inneh  liKht  upon  Ihe  theory  of  ordinary  elcctric 
circaiis  eluded  through  wires,  and  we  may  be  said  now  to  possess 
definite  ideas  tipon  the  mantier  in  which  electric  currents  rise  and 
tlow.  The  study  of  wave  motion  in  systems  devoid  of  wircs 
greatly  a:«sists  the  understanding  of  wire  circuits. 


Thb  Euctuc  Railway  Prospect. 

Last  year  was  an  interesting  one  in  electric  railway  circles,  not 
so  mud)  on  accotmt  of  the  nsuat  jncreasc  in  mileage  and  mnnbcr 

of  motors  as  by  reason  of  the  COlltintiation  uf  Ihe  curious  situa- 
tion as  between  the  old  line  conservatives  who  adhere  to  the  nine 
and  thirty  articles  of  the  direct-current  creed,  and  the  heretical 

conie -outers  who  have  set  up  altcrnatiug-cnrreiit  leiiels  of  their 
own.  The  whole  aiTair  has  dr.-igRcd  along  for  a  couple  of  years 
with  uonderfully  little  definite  progress  to  report  SO  far  as 
i.ir^iv.'  work  is  cuiicerited.  I'litil  the  past  year  It  bas  been  ev«i  as 
Hi*  Satanic  Majesty's  shearing  of  the  piR— more  cry  than  wool— 
bolt  of  late  a  good  bit  has  been  acconipli^hed  and  the  promises 
for  the  future  have  assniiied  somewhat  definite  form,  There  arc 
n"w.  here  and  abroad,  some  dozen  single-phase  roads,  tin  \arioiis 
systems  very  much  alike,  and  while  exact  details  of  operations 
arc  wanting  it  is  now  clear  that  there  have  been  no  fatal  defects 
di-ct.  i-ed  and  that  on  the  whole  several  systems  have  been  rea- 
suuah^y  successful.  It  must  be  confessed  that  most  of  the  railway 
engineers  have  taken  little  actiiv  interest  in  the  new  departure, 
some  damning  with  faint  praise,  others  fnniing  at  the  very  men- 
tion i>:  the  topic.  But  a  point  has  now  Imcu  reached  at  which 
the  alternating  traction  motor  must  lie  taken  seriously,  not  only 
as  a  very  possible  rcconrse  for  special  service,  lint  a-  an  acti\e 
competitor  in  many  fields.  It  would  be  going  too  far.  perhap.-:, 
to  say  that  the  altemaling-curreni  advocates  have  proved  their 
ca-v  !H>rind  ptradveiitnre.  Rather  they  hai'e  earned  tile  right 
to  all  iiitirvly  unprejudiced  hearing. 


Ihe  direct -ciirrert  issue  was  forced  when  a  few  iiiontlis  --ince 
the  .Vcw  Vork,  .New  Haven  &  Hartford  Railroad  placed  a  large 
order  for  atternatiug^eurrent  locomotives.  This  was  not  only  a 
'li\".-ir.itiiiii  111  indepentlence  but  an  open  challenge  of  the  policy 
laid  down  by  the  Xcw  Vork  Central  for  its  terminus.  The  en- 
suing diunsston  is  still  active  as  our  readers  have  observed.  The 
rjiicsiioii  invohcd  is  really  a  very  complex  one.  In  the  first  place, 
the  snfficiency  of  the  series-wound  compensated  a!tt  ntating-cnr- 
reiw  motor  for  large  worit  has  not  been  pro\ed  by  experiment, 
If'Muver  probable  success  may  be,  an  element  of  di.ulx  is  intro- 
duced in  the  premises,  since  there  are  undoubtedly  somewhat 


serious  difficulties  to  he  overcome.  Granted  first-class  operative 

properties  in  a  Reiieral  way.  the  alteriiatmg-i  ,in  1  r  :  niot<  r  is 
admittedly  somcwitat  heavier  and  less  efhcicnt  than  it*  rival, 
and  if  it  be  equipped  for  wotliing  on  both  alternating  and  direct* 
current  circuits  the  controlling  devices  become  somewhat  cniu- 
berMimc.  Hence  there  is  in  the  minds  of  some  a  doubt  as  to  titc 
practicability  of  using  large  allemaling  locomotives  on  the  cir- 
cnits  i.f  the  .Vew  Vork  terminus.  On  the  other  hand,  it  has  re 
ccntJy  been  practically  demonstrated  that  multiple-unit  control 
can  be  successfnlly  applied  to  the  alternating-current  motors, 
so  that  the  ubjectiinis  to  the  system  in  cases  where  heavy  snbiirban 
service  must  be  dealt  with  cannot  be  taken  seriously.  Oi  couri«e 
back  of  all  the  formal  objections  to  alternating-current  traction 
lies  the  fact  that  if  it  proves  thoroughly  successful  a  great  trade 
in  "standard"  apparatus  on  which  profits  have  become  good  will 
go  to  the  dogs  and  a  new  period  of  development  and  experiment 
will  he  suffered.  It  will  take,  of  course,  some  years  to  make 
anything  like  a  complete  change  in  equipment,  but  in  certain 
directions,  like  the  use  of  rotary  converters,  the  pressure  would 
be  felt  at  once  and  strongly.  Hence  the  current  arguments  on 
the  subject  arc  not  altogether  withotit  commercial  bias, 

One  who  is  disposed  to  take  a  somewhat  conservative  view  of 
(he  situation  realiaes  that  in  the  long  run  improvement  is  a  good 
thing  even  if  for  a  time  it  disturti  the  comfortable  serenity  of 
established  precedents.    And  even  taking  a  rather  roseate  view 
of  altcmating-cttnent  traction  il  is  still  obvious  that  after  all  the 
cbcnce  between  alternating  and  direct  current  is  in  railway  work 
as  in  lighting  merely  a  question      I  I  ir^  md  cents.   In  either 
case  there  are  conditions  which  will  render  one  or  the  other 
method  oomroercially  preferable,  and  the  complete  replacement 
of  one  by  the  other  is  altogether  imprnbnhlr.    Many  roads  are 
to  day  being  equipped  for  heavy  traction  with  direct-current 
motors  and  there  has  been  especial  activity  in  the  substantial 
work  of  changing  motive  power  on  branch  railroad  lines.   It  is 
one  thing  to  find  a  new  method  economical  for  a  new  equipment 
and  <|>ntc  another  to  show  for  it  so  great  superiority  as  to  de- 
mand an  immediate  change  in  apparatus.   Many  a  lighting  system 
hiN  fell  the  force  of  a  similar  situation.   In  large  railway  systems 
tlie  frnnchiM:  and  the  permanent  way  commiHlly  oonstittfte  by  far 
the  largest  portion  of  the  real  assets  arid  the  distnbatiag  system 
is  a  minor  matter.    The  pt^uer  stations  now  in  uce  OMild  to  a 
larKe  eMent  be  utilized  for  an  alternating  system  to  be  sure,  but 
with  ihe  (lossible  glim  from  a  change  So  small  a  part  of  the 
income,  and  the  investment  for  the  existing  system  still  on  tlie 
li  Kiks  w  ith  no  enrrent  provisions  for  replacements,  one  can  hardly 
expect  reckless  haste  in  making  change-.    It  would  be  far  more 
reason.'ible  to  expect  that  graduall\  there  would  come  a  use  of 
d)ieriiaiing-current  equipment  for  outlying  lines  and  the  neces- 
sary interchange  with  connecting  systems,  leaving  certainly  for 
a  toiiK  time  to  conic  the  main  direct-current  siysteni  unchanged. 
1  he  great  future  value  of  altemating-tnrrent  traction  will  he  in 
the  large  work  of  equipping  suburban  systems  and  fast  through 
Iine~  of  moderate  length,  and  gradually  opening  the  fertile  fielil 
of  genera]  railway  working.    It  ni.-ike^  little  ilifferencc  in  the 
long  run  whether  the  special  form  of  altcrnating-cnrrent  traction 
now  in  sight  nieets  all  expectations  or  not.    The  main  thing  is 
that  one  should  he  able  to  utilise  on  the  working  overhead  con- 
ductors a  much  higher  voltage  titan  there  is  any  reasonable  hope 
of  getting  with  the  direct -current  system^  at  present  in  vogue. 
And  wc  feel  that  this  advance  U  booked  for  the  near  future  hy 
one  route  or  another-nand  with  polyphase  tractkm  b>  tw  means 
out  of  the  race. 
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Sim-MviriciPAL  Owkkuhip. 

Whenever  {n  tibege  days  an  declrie  GgKt  oomituijr  is  nnfor- 

ttiiiatc  enough  to  hnve  a  •Jtrert  li^htirp  enntTurt  expire  in  a 
city  where  the  municipal  ownership  of  the  street  lighting  plant 
has  been  agitated,  there  loraeliiiiet  cones  forth  out  of  the 
chaos  of  ideas  as  to  how  the  municipal  ownership  business  should 
be  handled  some  proposition  from  a  private  company  which 
(lurports  to  have  the  wdfitfe  of  the  dtj  rather  than  any  pdntc 
gnin  at  heart.  This  company,  with  great  love  for  the  common- 
wealth, either  real  or  assumed,  usually  comes  forward  with  a 
proiposition  for  a  kind  Ot  "acmi-municipal  ownership,"  the  com- 
pany to  perform  the  work  of  lighting  the  city  for  a  number  of 
yean  at  a  good  round  sum,  and  at  the  end  of  the  coiur.ict  the 
lighting  plant  to  be  turm-d  n.cr  to  the  city  ff<!e  of  cost  and 
pajnnent  for  the  plant  to  be  made  out  of  the  regular  monthly 
payments  of  dit  city  for  Its  lighting,  such  monthly  payments 
hdng  invariably  a  good  round  sum  per  lamp.  Kam,  aueh  prop- 
otitkms  as  this  may  be  nude  in  good  faith  by  a  company  of 
pnhtic  spirited  bat  misguided  citiicns  who  really  wish  to  serve 
the  dly,  and  there  are  usually  some  respectable  names  con- 
nected with  an  enterprise  of  this  kind  when  it  is  laundied. 
However,  there  is  usually  an  African  somewhere  in  the  woed- 
pii.j  I  r  Tit  li  Mst  .T  strong  possibility  that  there  will  be  one  before 
the  game  is  through.  It  seems  remarkable  that  any  municipality 
in  this  day  atid  gtnmtion  can  be  dduded  into  the  belief  Aat 
any  s-u'1i  V  1" me  of  semi-municipal  ownership  can  compare  for  a 
minute  with  a  good,  straight,  short  conUact  at  rcasonaUe  rates 
with  a  corporation  already  is  the  lighting  fidd.  After  all,  a 
rtili  citiiii?  tVaiiiri'  to  this  schenn-  I'l  it  at  the  end  of  a  term  of 
years  it  is  fairly  certain  to  bring  home  forcibly  to  a  municipality 
the  deprcciatian  dnc  lo  adTsoce  hi  the  art  as  well  as  the  de- 
predation cawed  by  wear  and  tear. 

A  number  of  central  station  men  have  been  smiling  audibly 
recently  over  the  kind  of  gold  bride  a  ecrlahi  nranidpalily  in 
the  middle  west  has  been  enpnecrl  in  [mrchs^inR  fir  ?;rvrr.il 
years  past.  A  number  of  years  ago,  if  the  facts  have  been 
•  related  correctly,  it  began  to  be  whispered  among  the  business 
men  of  this  city  that  the  rates  charged  by  the  electric  lishting 
company  then  lighting  the  streets  were  excessive  and  that  it 
would  be  a  simple  matter  to  form  •  eompany  to  do  the  street 
lighting  if  a  number  of  such  business  men  would  simply  give 
their  notes  in  payment  for  a  certain  amount  of  stock  in  a  new 
street  lighting  company,  no  cash  p^ntPt  being  required  upon 
the  stock,  as  that  would  be  taken  care  of  by  a  bond  isme.  The 
new  company  was  to  light  the  dty  at  a  good,  profitable  figure 
per  lamp  and  at  the  end  of  the  contract  the  entire  street  lighting 
plant  was  to  be  turned  over  to  the  city  without  cosL  Here 
was  a  bonanza  not  to  be  neglected.  The  company  in  the  iietd 
lost  the  contract  and  a  new  plant  was  erected  by  the  new  com- 
pany. Qtixens  who  gave  their  notes  for  stock  no  doubt  thought 
they  were  performfaig  a  valuaUe  public  service.  After  the 
fir  f  :nt.:<rc.st  in  the  plan  died  out.  it  w.is  a  simple  matter  tor 
other  parties  to  buy  the  citizens'  stock  for  nominal  amounts 
inasmnch  as  it  had  cost  nothing  in  the  first  place.  In  the  enone 
of  time,  the  company  was  merged  with  u  n  rlirr  il'  ing  li  islne?- 
in  the  «ame  city.  That,  however,  was  immaterial  except  as  it 
eomplieated  matters  when  an  attempt  was  made  ts  oome  to  a 
setllenieTit  at  the  end  oi  the  contract-  At  that  time  the  city  dis- 
covered that  it  had  on  its  hands  an  entirely  obsolete  and  ineffi- 
cient plant;  so  tnefficient.  in  feet,  that  th«  company  canryhig  ont 
the  contract,  while  keepmg  the  eld  plant  intact  to  give  back  to 


the  dty.  had  seen  fit  to  snbstitute  dttring  die  latter  part  of  its 

contract  new  and  more  efficient  apparatus  with  which  to  carry 
out  the  plans  of  the  contract  in  connectioa  with  its  other  bosi- 
tiesa.  Abeiit  the  only  moral  to  thu  tale  is  that  maintenance  and 

depreciation  cannot  be  obtained  by  any  scmi-raunicipa:  owner- 
ship scheme  any  more  than  by  complete  municipal  ownership  or 
by  contract  given  to  a  private  eompany.  and  the  only  ones  to 
profit  at'-  Uk-  iiri;itii<jlcr>  The  cliniuts  a:f  tli.ii  -Inri-  ■!■.<■  iddih 
interest  of  the  private  company  will  insure  a  fairly  economical 
management,  the  cost  to  the  dtr  in  the  kwg  ran  will  be  lower 
than  with  any  municipal  or  semi  municipal  ownership  plant. 
Events  oi  this  kind  not  only  do  harm  to  the  best  intenals  of 
a  dty,  but  pramete  had  feeling  and  creaAe  •  general  feeling  of 
rlisirii'.;,  t  I  say  nothing  of  the  detrimental  effect  on  the  invest- 
ment already  made  in  a  central  station  in  any  town. 


The  Advertising  Value  of  a  Scbstantiai  Power 
Hovu 

The  advertising  value  of  m  wdl-csntnicled  and  well-kept 
power  station  and  its  infioencc  upon  possible  cnstomers  of  the 
central  station  company  are  not  to  be  overlooked.   The  small 

user  of  light  or  power  is  not  likely  to  give  the  question  of  what 
kind  of  a  station  he  is  supplied  from  a  leoond  thought.  The 
power  nser  who  has  a  number  of  employes  and  in  cases  where 
a  failure  of  power  results  in  considerable  loss  of  time  ami  money, 
to  say  nothing  of  the  inabili^  to  carry  out  promptly  the  work  in 
hand,  is  tolerably  snre  to  ooo^der  the  character  of  service  and 
the  power  station  upon  which  he  i!ep,'iii  : nr  his  power  if 
he  throws  out  his  small  steam  or  gasoline  engine  and  purchases 
power  from  the  electric  light  company.  He  will  eonnder,  first. 

what  kiiiil  Di  A  'orvii-e  the  cunipiriy  U  .TrtULilly  yivini;  .'luj  the 
ntunber  of  interruptions  which  have  come  under  his  notice  i  and 
second,  the  diances'for  intemption  by  fire  or  other  causes  in 
the  central  station.  If  the  pr  wt  r  lioitje  is  an  old  wooden  build- 
ing with  oil-soaked  floors,  with  a  lot  oi  oil-throwing  belts,  and 
kept  in  a  general  state  of  tSsorder,  he  Is  mere  than  likdy  to 
thisik  «f  the  chance*  of  fire  or  break-down,  and  rightly. 

Even  though  as  a  matter  of  fact  the  losses  on  central  staticms 
by  fire  are  small,  the  appear.mces  are  against  the  kind  of  station 
we  have  just  pictured,  and  in  considering  the  re-building  of  a 
plant  and  the  making  of  it  as  substantial  and  fire-proof  as  pos- 
siUe,  the  company  should  figure,  not  flflly  en  reduced  operating 
expenics  and  die  v^ping  out  of  insnrMce  premiums,  but  on  the 
psyehotogical  or  advertising  value  that  a  good,  substantial  sta- 
tion has  in  the  community.  Not  only  does  a  good  station  have  a 
good  influence  on  possible  users,  but  the  whole  community  will 
have  more  respect  for  a  company  maintaintng  a  neat  looking 
station.  Along  with  thi<;  the  appearance  of  the  company's  offices 
must  be  taken  into  consideration.  Upon  the  power  station's 
general  appearance  tray  often  depend  the  securing  of  a  contract 
for  city  water  pumping,  .\boul  the  only  argument  th;it  can  be 
iMougltt  up  against  the  awarding  of  a  contract  to  a  central 
statiott  company  for  the  pumping  of  the  water  in  a  MnaH  tmrn 
where  the  company  h.is  made  an  otTer  to  do  the  vM.rk  for  con- 
siderably less  than  it  is  costing  the  city,  is  tliat  the  central 
station  service  cannot  be  depended  upon  and  is  liable  to  an  in- 
lerruplion  to  which  a  separate  steam  jilant  maintained  by  the 
city  is  not  liable.  A  substantial  fire-proof  power  house,  coupled 
together  with  a  long  record  of  uninterrupted  service,  is  the 
only  Aing  with  whidi  to  oonilMit  tiiis  latter  aigmnent 
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Sprague-Westinghouse. 

Elsewhere  in  this  issue  on  page  64  et  seq.,  will  be  foiiml 
open  letter  from  Mr.  Frank  J,  Spragiie  to  Mr.  George  Westing- 
house,  accompanied  by  Dthcr  letters.  Owing  to  the  late  receipt 
of  this  important  matter,  and  the  various  exigencies  connected 
with  the  publication  of  the  present  first  number  of  tbe  new 
EucnucAL  WonLDt  we  were  unable  to  give  this  oomspoadenee 
its  proper  place  laoie  forward  among  the  eontenti.  It  was  equally 
imposriUe  to  secnre  the  proofs  from  the  printhic  office  la  suffix 
ctent  time  to  enabte  Mr.  Sprague  to  naihe  atifboir's  revisions  as 
fully  as  required  and  to  correct  one  or  two  minor  alqie  of  tbe  type- 
writer. 


Topeka  Tiring  of  Municipal  Ownership. 

Topeka,  K.uis.is,  owns  its  street  hphting  plant.  Some  por- 
tions of  tlie  city  n.^w  in  darkness  '.v.iiii  more  s^tr«»<"i  lighlN.  but 
there  does  nut  seem  to  bi-  imu-h  t-iitlin  .la- r:i  in  '.he  city  as  to 
enlarging  the  plant  to  furnish  these  extra  lights.  When  tbe 
Topeka  Edison  Gtmpany  was  granted  a  new  franchise  last 
Mimncr,  it  is  ivoifieant  that  the  coimcil  bad  it  inserted  in  the 
franchiie  dmt  dw  Topeka  Edison  Cbmpany  could.  «pon  due 
nolioe,  he  retdted  to  fnmish  street  V«gM  at  a  reasonaUe  price 
10  be  agreed  upon  should  the  city  at  any  thne  so  request.  The 
city  has  already  asked  iho  c mifinny  tn  furnish  a  certain  num- 
ber of  liRht.s,  which  the  city  Itcnt^iii;  plans  is  unable  to  supply. 
This  does  not  look  as  if  T-ir"'l;i  wjis  cnthnauttic  about  the 
municipal  ownership  of  its  lightinK  plant. 


Changes  and  Additions  to  the  National  Elec- 
trie  Code. 


At  the  annvi.i!  mer-'ins;  ni  thf  INidorwrittrs'  National  P:lfc- 
tric  Association,  held  in  New  York  December  6  and  7,  the  fol- 
lowing changes  and  additions  were  made  to  the  National  Elec- 
tric Code.  These  changes  will  not  appear  in  the  Code  until 
ig07,  inasmuch  as  a  revised  editfoD  of  the  Oide  will  not  be 
printed  until  after  the  next  meeting  of  die  TTiiderwrilersf  Na- 
tional Eleetric  Assodadon.  which  takes  place  early  in  March. 
tQ07<  hut  it  is  very  probable  that  the  more  important  changrs 
adopted  at  the  ni<etinp  will  be  printed  and  circulated  in  tbe  April 
fHiiinn  of  the  supplcn-.cnt  to  the  Code,  which  is  publiihed  temi- 
aonually,  containing  ri  li«t  of  approvH  fittings: 

On  the  rccomniend.itinn  of  tlio  CMmintttee  on  Car  Wiring.  Rule 
32  g,  3  has  been  changed  to  read  as  follows :  'Heaters  to  be  con- 
structed  with  a  protecting  ventilated  metal  casing  providing  an 
air  apace  of  not  less  than  two  inches  on  alt  sides  of  the  resist- 
aaoes.  Mcalcn  to  b«  so  located  that  the  resisttnces  will  he  not 
leas  di«B  flMir  Inches  hdow  the  under  Me  of  the  aeata  or  iram 
any  woodwork,  imlcas  the  under  side  of  the  seat,  or  stich  wood- 
work, is  protected  by  not  less  ilian  nf.<-  fuiirt!i  -rich  fire-resisting 
insulating  material,  or  ,04  shcr!  mctrd  with  rnc  iinh  .lir  sp.-ire  be- 
tween the  sheet  inrtHl  and  thr  ?c:its  nr  iM  ndwork  " 

The  following  clittiigt.s  rcci^mmcndiMt  by  the  Committee  on 
High-TensioM  Motors  were  adopted :  Rule  8.  Motors.  Fine 
print  note :  "The  use  of  motors  operating  at  a  pntential  in  ex- 
cess of  $y}  volts  will  only  be  approved  when  every  practical  safe- 
guard has  been  provided.  Flans  for  such  installations  should 
he  anhmitted  to  the  Inspection  Department  having  jurisdiction 
before  any  woilc  is  begun." 

"a.  tUmt.  when  operating  at  a  potential  in  excess  of  550 
\.,:t..  !].,v(-  ivT  exposed  live  metal  r'"'^.  'nd  have  their  base 

frii-i'";  porrn;iri-nl!y  and  effectively  j;!  iiimli  " 

"Mislrr^  i,pir.;ri:;g  at  a  poleiition  1'  (if  '-•■<  m  is  <ir  less  nmut 
be  thoroughly  insulated  from  the  groiinct  wherever  feasible. 
Wooden  base  frames  used  for  this  purpose,  and  woodeil  Roors 
which  are  depended  upon  for  insulation  where,  for  any  reason,  it 
It  nccoaaiy  to  omit  tiie  base  frames,  must  be  kept  filled  to  pre- 


vent absorption  of  moisture,  and  muit  bo  kopt  clean  and  dry. 
Where  frame  insulation  is  impracticable,  the  Inspection  De- 
partment having  jurisdiction  may,  in  writing,  permit  its  omission, 
in  w'n  ich  case  the  frame  must  be  perawoenay  and  effectirely 
grounded." 

Fmc  print  note:— "A  high-potential  machine  should  be  sur- 
roanded'nitb  an  insulated  platform.  This  may  be  made  of  wood, 
mounted  on  insulating  supports,  and  SO  attaaiged  'that  u  mati 

must  statKi  nprin  it  in  order  to  touch  any  part  of  the  macMne." 

"In  case  oi  a  machine  having  an  insulated  frame,  if  there  Is 
trouble  from  static  electricity  due  to  lielt  friction,  it  sr.onld  be 
overcome  by  placing  near  tbe  belt  a  metallic  comb  connected  to 
the  earth,  or  by  grounding  .the  frame  through  a  reaislance  ol  not 
less  than  300,000  ohms." 

"b.  Motors  operating  at  a  potential  ol  SjO 
be  wired  with  the  saaie  praeantiona  as  required  by  rules  in 
Class  'C  for  wires  cartying  a  current  of  die  same  volume." 

"Motors  c^erating  at  a  potential  between  550  aad  sJOO  volta 
must  be  wired  with  multiple  conductor,  metal  shMlhed  cable  in 
approved  unlined  niet^.l  cmduit  firmly  securely  in  place  The 
metal  sheath  must  be  p^rinancntly  and  effectively  grounded,  and 
the  construction  and  installation  nf  the  cLt.dnit  must  conform 
to  rule*  lor  interior  conduits  (see  No,  25  and  No.  49  /  and  k), 
except  that  at  outlets  awroved  oudet  bushings  shall  be  used." 

Fine  print  notes:— 

Tbe  motor  leads  or  branch  drcnits  must  be  designed  to  carry 
a  cnrtcnt  at  least  a$  per  cent  greater  than  that  for  which  the 
Motor  is  rated,  in  order  to  provide  for  the  irievltable  occasional 
orcrloadmg  of  the  motor  and  the  Increased  current  fequired  in 
starting,  without  overfusing  the  wires;  but  where  the  wires  un- 
der this  rule  would  be  ovcrfuscd,  in  order  to  provide  for  the 
starling  current,  as  in  the  case  of  many  of  the  alternating-cur- 
rent motors,  the  wires  must  be  ol  sacb  size  as  to  he  properly  pro- 
tected by  these  large  fuses." 

"The  insulation  of  the  sri'cral  conductors  for  high-potential 
motors,  where  leaving  the  metal  sheath  at  outlett.  must  be  thor- 
ou^ly  protected  from  moiilure  and  mechanicat  htjury.  This 
may  be  accomplished  by  means  of  a  pot  head  or  aoase  equivahmt 
method.  The  conduit  must- be  substantially  bonded  to  the  metal 
c.-isings  of  all  fitlir.k^  -md  .inpar.  •.n*  coiinf-cted  to  the  inside  high 
tension  circuit.  It  would  he.  much  preferable  to  make  the  condurt 
>--icm  rontiniHius  throughout  by  connecting  the  cnndint  to  fit- 
lings  and  ttiotors  by  means  of  screw  joints,  and  this  enistrue- 
tion  is  strongly  recommended  wherever  practicable." 

"High  potential  motors  should  preferably  be  so  located  that  the 
amomit  of  Inside  witiug  will  be  reduced  to  a  mhiimimi.'' 

"Inspection  Department  having  jurisdictioa  may  permit  the 
wire  for  high  potential* ntoton  to  be  mslalled  aeoording  to  fhe 
general  rules  for  high  potential  system  when  the  outside  wires 
directly  enter  a  motor  room  (sec  Section  /5.  Under  these  COn- 
ditinn'.  there  -.vf.idd  cerv  tally  be  but  a  few  feet  of  wIre  ifltide 
the  building  and  none  outside  the  motor  room." 

(.  Same  as  present  section. 

First  fine  print  note  now  under  Section  d  to  be  placed  after 
this  section. 
4.  Same  as  present  seeliea. 
First  fine  print  note  to  be  transferred  to  Section  t. 

Fine  print  note  ; — 

"Starfintr  rheostats  and  auto  starters,  unless  equipped  with 
tic-ht  c.-i'.incts  r'.-x'.i'->-.v  :in  current  .-arryinp  pr,r;->,  should  be  treated 
ahriut  the  same  as  knife  switches,  and  in  all  wet,  dusty  or  linty 
places  should  be  enclosed  in  dust  tight,  fireproof  cabinets.  If 
a  special  motor  room  is  provided  the  starting  apparatus  and  safe- 
ly devices  should  be  included  within  it.  Where  there  is  any  lia- 
Ulity  of  diaft<irettita  across  their  exposed  live  parts  being  caused 
by  accidental  contacts,  they  should  either  be  enclosed  In  cabi- 
nets, or  else  a  raiting  shotdd  be  erected  arotmd  them  to  keep 
utiaiithorired  persons  away  from  their  immediate  vicinity." 

/.  Same  as  present  section. 

Fine  print  notes : — 

"When  it  is  necessary  to  locate  a  motor  in  the  viemity  of  rem- 
bustiblcs  or  in  wet  or  very  dusty  or  dirty  places,  it  !s  g'-nemlly 
advisable,  to  enclose  it  as  above." 

"Such  enclosures  should  be  readily  accessible,  dust  proof  and 
fufficiently  ventilated  to  prevent  an  excessive  rise  of  tempera* 
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Utre.  The  sides  should  preferably  be  mjulc  larg.ly  of  rIsss.  so 
iha!  the  motor  mny  he  always  plainly  visiblf.    Tlii!.  If-  i n  ■ 
iliance  of  its  Ix-ing  luglttttd.  ami  allows  any  dcrangcnitiit  lu  lie 
at  oni-e  noticed  " 

"from  tlu-  riatnrc  oi  tlie  question  Ule  decision  as  to  details 
flf  constrnction  must  Ik  left  10  the  Inspection  DeiaftniHit  Imv- 
mg  iurisdiction  to  detemune  in  esch  initanoe." 

On  the  recommendslion  of  the  Committee  on  Switches  ami 
Cnt-Onts  a  fine  print  note  haa  been  added  to  Rule  ,51  J,  as  fai> 
lows:  "Switches  designed  for  n»e  on  Edistm  thrce-irire  systcnis 
to  be  marked  willi  voltages,  that  is.  the  voltaRC  between  the  oiit- 
M'de  wires  awl  the  neutral,  and  al.so  thai  between  the  outside 
xMres  followed  b\  ilie  antpere  ratiNg  and  the  wire*  'J  wire.'  For 

example.  'IJ5-J50-V.  30  a.  wire,'"' 

.Ml  of  the  changes  reconitneitded  hy  the  Connniltee  on  Flexible 
Tubing  were  adopted.    These  changes  are  as  follows: 

Rule  50  C,  Kmt  be  constructed  to  meet  the  following  n> 
qniremenis: 

"0.  Must  liavc  a  sttllicicntly  smooth  inMriar  surface  to  alloir 
the  ready  Introduction  of  the  wire." 

*'h.  Must  be  constructed  of  or  treated  with  itiaterials  which 

will  scr\e  as  moisture  repcllants  " 

■■<■.  The  tube  must  be  so  dcsigiits]  tlni  ■!  ■•■.ill  wi'.li-i.iiicl  the 
abrasion  likely  to  Ijc  met  with  in  pr.i:  tu  t 

"d.  The  linings,  if  any,  must  nnt  lie  rtinoviible.  ni  loigths  of 
over  feet."* 

"•-  The  >i-inch  lube  m»*t  be  so  flexible  that  it  will  not  crack 
or  break  when  bent  in  a  circle  with  6-in.  radins  at  so*  Fahren- 
heit. Other  sices  must  he  welt  made  and  the  covering  must  be 
thoroughly  saturated  with  a  dense  moistnre^roof  compound 
which  will  not  'slide'  at  150°  F." 

"f.  Miis.(  not  convc}-  lire  on  the  aiq>]ication  of  a  flame  from  a 
BiitiNt  11  inimer  to  the  exterior  of  the  tulte  when  held  in  a  verti- 
cal position." 

Must  be  sufficiently  tough  and  tenacious  to  withstand  severe 
tension  without  injury;  thr  interior  diameter  must  not  be  di- 
mhiiahed  or  the  tube  >;» m  <i  up  at  any  point  by  the  application 
of  a  leaconabla  ttictcfaing  force." 

"k.  Mtnt  net  cloae  to  prevent  the  insertioR  of  the  wire  after 
the  tube  has  hern  kinked  or  flattened  and  stnightcned  out." 

The  following  suggested  changes  in  the  Rules  were  adopted. 
Rule  I.  Section  <•.  Generators,  was  atnended  to  read  as  follows: 

"Must,  when  operating  at  a  potential  in  excess  of  .s5o  volts, 
have  iheir  ha-^e  frames  permanently  and  effectively  grounded." 

"Mn>l.  when  operating  at  a  potential  of  550  vohs  or  less,  be 
thoroughly  tnsulaleil  from  the  ground  wherever  feasible.  Wooden 
base  frames  used  for  thi»  purpose,  and  wooden  floors  which  are 
depended  upon  for  insulation  where,  for  any  rea^ion.  it  is  neces- 
sary to  omit  the  base  frames,  mutt  be  kept  filled  to  prevent  ah- 
Mirpiion  of  moisture,  and  must  be  kept  clean  and  dry.'* 

"Wliere  frame  insulation  is  impracticahle,  the  Inspection  De- 
partment having  juri:>diction  may,  in  writing,  permit  its  omission, 
in  (vhuh  case  the  frame  must  be  permanently  and  effectively 
Kroniuled." 

First  rine  print  note:  "A  high-potential  m.ichinc  should  be 
surrttundcci  by  an  in<^nhted  platform.  This  m.iy  he  made  01 
wood,  monnteil  on  insulating  Mipporis,  and  vo  arrunged  thai  a 
man  must  alwayii  »land  upon  it  in  order  to  touch  atty  part  of 
the'  machine." 

Rule  4.  Resistance  Boxes  and  Eiiualiaers.  Section  r.  first  scit- 
tence  was  rhanged  10  read :  "Where\'er  insulated  wire  Is  used 

for  conin-'iioii  lietwiiii  rvsi>t,incis  am!  tin-  contact  plale  of  .i 
rheost.it.  ilii  iiisiilatiori  must  be  >low  burning  1  "ee  N'o.  4^)  " 

Kiilc  ir.  I  rati>foriiu  r>  Sccliiin  /■.  w,»s  changed  l«  read  as  fol- 
low-; "In  Ce;^tral  or  Sub  ..t;iiinii;.  (In-  ci-ini;  of  ;ill  transformer' 
niil-l  be  pcrmanc-nly  and  eftccti\cl>  grounded  " 

.\  point  was  rnised  in  connection  uith  iUi<.  nde  regarding 
the  gronndinK  of  the  scries  transformers  in  connection  with  in- 
simments  and  a  committee  was  appointed  with  power  to  make 
pnnrisions  for  the  grounding  or  non-grounding  of  these  .small 
transformers. 

A  fine  prim  note  w.i*  ad  '.d  to  Rule  12.  Wire-.  OnSidc  \Vi>rk. 
Sn  iioii  f  li>  ibe  cITcci  lliai  where  service  wire-  wm-  brought 
'tilo  Imildings  lliruugh  a  single  iron  conduit  an  appruved  »ervic« 
head  could  he  nscd. 


A  number  of  changes  were  made  in  Rttlr  13  A.  Grounding 

l>ow- Potential  Circuits.   This  important  rule  as  it  now  stands 

with  amendmcnti  is  as  follows: 

"  rile  grounding  of  low-p<iteiitial  circuits  under  the  fi.!l  .^.ng 
regulations  is  only  allowed  wlieii  sucil  circuit*  arc  so  arranged 

that  under  norm.'iS  conditions  of  service  there  will  be  110  passage 
of  current  over  the  ground  wire." 

The  following  are  the  Code  specifications  for  grounding  direct- 
current,  Ihree-wire  systems: 

a.  Neutral  wire  may  be  grounded,  and  when  grounded  die 
folbwisg  roles  must  be  complied  with: 

I. — Must  be  groimded  at  the  central  station  on  a  metal  plate 
buried  in  coke  licneaih  perinan<  i!i  iii  i-ii;!.  level,  and  also 
through  all  available  underground  wii'.ci   .uul  gas-pipe  syilenu. 

2  — In  underground  -.ysiems  the  neutral  wire  must  *lso  h* 
grounded  at  each  distributing  box  through  the  box. 

ii—ln  ovettwad  systems  the  neutral  wire  must  be  grounded 
every  5m  feet  as  provided  in  sections  e,  e,  f  and  f , 

Fine  print  note:  Inspection  departments  having  jniisdie- 
tkm  may  require  grounding  if  they  deem  it  nceessaiy. 

Two-wire  direct-Current  systems  having  no  accessible  neutra] 
point  are  no)  to  he  grounded. 

On  alternating-current  secmxlary  systems  the  Code  specifica- 
lions  are  as  follows; 

Transformer  secondaries  of  distributing  »)>teui»  should 
preferably  be  grounded,  and  when  grouniled  the  iollawing  rule* 
must  be  complied  with : 

I.— The  grounding  most  be  made  at  the  neutral  poinf  or  wire, 
whenever  a  neutral  point  or  wire  is  accessible. 

a^When  no  neutral  point  or  wire  is  accessiblr.  one  side  of 
the  secondary  circuit  may  be  grounded,  provided  the  maximum 
dilTorence  of  potential  between  the  grounded  point  and  any 
other  I 'iin:  111  tlic  ^o^-iiit  does  not  t  sM/cil  idt^ 

3, —  lilt  gn  .i'iui<  il  ..innection  musi  he  .1;  tin  ii.ni- former,  or 
on  the  individiKil  scr\ices,  as  provided  1:1  su  ti, n.  ,7,  ;ii)d 
when  transformers  feed  .systems  wilh  a  neutral  wire,  the  neutral 
wire  roust  also  be  grounded  at  least  every  350  feet  for  overhead 
systems,  and  every  500  feet  for  underground  syslsms. 

Fine  Print  note:  Inspection  departments  having  jurisdiction 
may  require  grounding  if  they  deem  it  nceessaiy. 

In  making  ground  connections  we  must  he  governed  by  the 
following  regulations: 

<■.  When  the  ground  connection  is  inside  oi  any  building  or 
the  ground  wire  is  inside  of  or  attached  to  any  building  (except 
central  <ir  snh-stations  I  the  ground  wire  must  be  of  copper  and 
have  an  approved  rubb<'r  insiibiting  covering  National  Electric 
Code  Standard  for  from  0  to  6co  \-oltS. 

if.  The  ground  wire  in  direct-current  three-wire  syMems  must 
not  at  Central  Stations  be  ■•Mnaller  than  the  neutral  wire  and 
not  smaller  than  No.  4  B.  ft  S.  gage  dsewbcre. 

The  ground  wire  in  attemating  currem  systems  must  never 
be  lc«s  than  No.  4  B.  ft  S.  gage. 

Kine  print  note:  On  three-pbavc  sy>teiii--.  tlu-  ground  scire 
must  have  a  carrying  capacity  4-|iia;  to  that  <il  any  of  the  three 
mains. 

The  groiuKl  wire  sli<iiild,  c\cepl  for  Central  Station-  .iiid 
lraiisf<iriiier  snli  -lation-,  Ix-  kipi  oiu-ide  of  buildiiig-.  as  far  a* 
practicable,  but  ma|-  be  directly  attached  to  the  building  or  pole 
hy  cleats  or  straps  or  on  porcelain  knobs.  Staples  must  never 
lie  used.  The  wire  must  be  carried  in  as  nearly  a  straight  line 
as  practicable,  avoiding  Vinhf.  coils  and  sharp  bends,  and  must 
be  protected  when  exposed  to  mechanical  injury. 
Fine  print  note ; 

This  protection  can  be  sci'ured  by  ii-e  of  an  appri>ved  iihuild- 
ing.  and  as  a  rule  ihe  ground  wire  on  (iie  outside  of  a  building 
should  be  in  iiioniding  at  «ll  ptaccs  where  it  is  within  sex-en 
feet  from  the  grotnid. 

f.  The  ground  connecnon  for  Central  Stations.  traii-h  rtiHr 
$ub-stations  and  hanks  of  transformers  must  be  made  through 
metal  plates  buried  in  coke  below  permanent  moisture  lei-el,  and 
eonnectioi]  shonhl  also  be  made  to  all  available  underground 
f'iping  systems,  inckiding  the  lead  sheath  of  undcrgrnimd  cables. 

li  For  indivi<lital  Iransformer-  and  Uiuldittg  scrviies.  the 
ground  cuniicctioii  iiiiiy  Ik*  made  u-  in  ScHiioti  /,  or  may  be 
made  to  water  piping  systems  running  inu>  buildings.  This  con- 
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iKCtion  may  be  mailc  by  larryiiiR  tut  rfruaiui  mri  iim^  tiu  ^cll.'.r 
an<I  i-i>Tiiicctin(5  oii  the  strm  s-dc  of  nietcrv,  main  cock*,  etc. 

\\  lu  re  it  is  tu-ci'Ssary  lo  nin  the  Kniiiiu)  wire  IhroiiRh  any 
li.irj  iif  .1  builditig  it  shall  \tc  proleeted  by  apprnved  porcelain 
bushings  through  walls  or  partitions  and  shall  be  run  in  ap- 
pruv«d  mntldjiiA  exwpt  that  in  basements  it  may  be  supiported 
on  porcelain. 

Fine  print  note»;  "In  connectinfr  a  ground  wire  to  a  piping 
-ysii-iii.  the  wire  should  he  sweat  into  a  lug  at1.'4che<l  to  an  ap- 
proved clamp,  and  the  clanip  firmly  United  to  the  water  pipe 
:iftfr  all  rust  and  scale  have  "hern  reniovetl ;  or  be  SoMercd  iiUo 
a  hr.iss  pluK  and  the  plug  forcibly  screwct)  into  a  pipe-fittit^g. 
Ml .  w  here-  the  pipes  arc  cast  ifon,  lniD  a  bole  tapped  mio  the  pipe 
itself.  For  large  stations,  when  connecting  to  underground 
pipes  with  bell  and  *piRot  joint*,  it  is  well  to  connect  to  several 
leni^hs.  as  the  pipe  i  lir  i-  ii<ay  Ik'  <>I  rather  high  resistance 

"Wlit-re  ground  pliiiv^  are  used,  a  \««,  l6  Stul>b?>'  gage  copper 
plate,  s'n  ut  ihree  by  six  feet  in  size,  with  .-jbout  two  feet  of 
cnisht-d  coke  or  charcoal,  about  pea  sue.  both  under  and  over 
It,  wovild  make  a  ground  of  sufficient  capacity  for  a  moderate- 
sized  Station,  and  would  probably  anawer  for  the  ordinary  sub> 
station  or  bank  of  transformers.  For  a  targe  central  station,  a 
plate  with  considewhly  ntore  area  might  be  necessary,  depend- 
ing  upon  the  other  underground  connections  available.  The 
ground  wire  should  be  riveted  to  the  pla!r-  m  n  u  inifH-r  i  f  places, 
and  s-oldered  for  its  whole  length.  Perhaps  even  better  than  a 
copper  plate  is  a  east-irou  plate  with  projecting  forks,  the  idea 
of  the  fork  being  to  distribotc  the  connection  to  the  ground  over 
a  fairly  broad  area,  and  to  give  a  large  surface  contact. '  The 
ground  wire  can  probably  best  be  connected  to  such  a  cast-iron 
plate  by  soldering  it  into  bra^s  plugs  screwed  into  holes  tapped 
in  the  plate.  In  .  a;cs.  the  joint  lulutcn  tin-  jilite  and  the 
ground  win"  siuiuM  tn-  fhonniifh!;.  prurL-ctcd  r.Ruiiist  corrosion 
by  painting  it  with  w citiTjtrd'ii  ji.init  i.r    -.miio  equivalent." 

A  point  was  rai^d  by  Mr.  .-Xle.x.  Dow.  ol  the  Detroit  Edison 
Electric  Company,  in  connection  with  Ride  13  A,  h-3,  that  the 
grounding  of  the  neutral  might  not  always  be  advisable  at  the  in- 
tervak  given,  althongb  already  required  in  the  Code,  on  account 
of  the  liability  to  unbalancing  by  stray  currents  from  adjacent 
trolley  systems,  and  a  committee  was  appointed  to  consider  Mr. 
Dow's  suggestions. 

Rule.  14,  Wires,  Inside  Work.  Section  <•.  second  sentence  of 
first  paragraph  of  line  print  note,  was  ameitded  to  read  as  fol- 
lows :  "The  titbe  roust  be  prcs-ented  from  moviitg  nut  of  place, 
either  by  a  cleat  or  knob  at  each  end,  or  by  tapping  it  securely 
in  place-" 

Rtile  17.  Switches.  Cut-outs.  Orcuit-breakers.  etc.  Inside  Work, 

Section  rf,  was  changed  to  read  as  follow:  Time  switches,  sign 
ll.isluTs  .ind  similar  appliar-ces  must  be  of  ajiproved  design  and 
encli'«ed."  etc 

ktile  ji.  .\utomatic  Cut-outs.  CuiiKtuut-Potential  Systems. 
Sect  inn  a.  fine  print  note  was  amended  to  read  as  Mtows: 
"Where  switch  required  by  No.  22  «  n  inside  the  building,"  etc. 

Rule  22.  Switches.  Con^t^nt-PMential  Systems.  Scclton  e. 

A<'«1  alter  word  "volts"  "rr         1  used  as  service  switches." 

Hute  j^.  Wires,  l.ow-pou  ;Ui,i;  Systems.  Section  c.  The  fol- 
lowjtig  .-in)eniiment  to  the  first  fine  print  note  suggested:  "Suit- 
able protection  on  side  walls  may  be  secured  by  a  substantial 
boxing,  retaining  an  air  space  of  one  uich  around  the  conduc- 
tors. clo»ed  at  the  top  (wire  pissing  through  btished  holes),  and 
extending  not  less  than  five  feet  from  the  floor;  or  for  direct- 
current  systems  each  wire  may  be  placed  in  an  approved  lined 
cnndnit.  snffirieiitly  strong  to  withstand  the  strain  to  which  it 
ut!l  lit-  >u!i)ecti-il.  .Tod  vvilh  the  ends  protected  by  the  lining  or 
!»}•  approved  insulating  bushings:  or  plain  iron  pipes  lined  with 
apl»ro\'ed  flexible  tubing  may  be  substituted  for  lined  conduit 
when  the  tubing  extends  from  the  insulator  next  below  the 
pipe  to  the  next  above  h." 

Rule  ^  Section  r,  first  paragraph  of  line  print  note..  It  was 
soggested  to  amend  this  by  striking  out  the  words  "or  metal 
fhentlied"  itj  the  fifth  line. 

The  i<lea<  of  lioth  these  suggested  anteudineilts  to  Rule  A4, 

Section  . ,  were  approved  and  the  Secretary  was  autliomed  10 
word  a  rule  to  cover  both  ideas. 

Rule  34,  Section  r,  was  amended  to  read  as  follows ;  "Must 
be  rigidly  soppoited  on  non-combustible,  non-absorptive  insula- 


i>iis  viiiith  •,t|i.u..u  (he  ivite  at  least  ouv  inch  lioni  the  surface 
wired  nwr.  Should  preferably  be  run  singly  on  separate  timbers, 
and  must  be  kept  at  lea»l  <ive  inches  apart.  Must  lie  separated 
from  contact  with  the  walls,  floor  limbers  and  partitions,  thrcnigh 
which  they  may  pass  by  non-combustiUe,  non-abiorptive  in- 
sttialing  lubes,  such  as  glass  or  porcelain."  To  this  rule  will 
be  added  the  substmce  of  the  following:  ".At  distributing  cen- 
ters, otittcts.  switches  or  where  space  is  very  limited,  the  wire* 
may  be  run  not  less  than  <me  inch  apart  when  sujiported  not  les* 
than  every  two  feel;  or  when  necessary  to  run  wires  still  closer 
than  one  inch  apart,  each  wire  must  be  run  in  separate  approved 
flexible  insulating  tube  or  in  approved  iron  conduit." 

Role  as.  Interior  Conduits.  Sectkm  d,  it  was  suggested  to  add 
a  line  print  note  a*  (oUowt:  "Outlet  or  junction  boxes  are  not 
required  when  the  conduit  terminates  at  appliances,  such  as 
meters,  transformers,  dynamos,  an  l  -  ^  iti  Iil  ..n  K  1  -  ^  .vitcfaes 
and  cut-iuit-  when  they  arc  approved  without  enclosing." 

The  general  idea  of  this  suggestion  was  approved,  and  the 
matter  was  referred  lo  a  sub-committee  for  action. 

A  clause  was  added  U->  Rule  .'5.  Section  r.  and  to  Rule  34  A, 
to  the  effect  that  the  conduit  pipe  in  an  equipment  must  be  me- 
chanically seenred. 

'Hie  following  new  section  was  added  to  Rule  i6: 
".\ll  fixlnrv  arms  made  of  tubing  smaller  than  ^^-inch  outside 
diamel'.T.  a'-'i  tin:  .i-ms  ii  i>iiL'-li>.;lit  t  r.icket^.  nu',~'  lie 
cured  alter  they  are  screwed  into  position  by  the  use  of  a  set- 
screw  properly  placed,  or  by  soldering  or  cementing  or  some 
equally  good  method  to  prevent  the  arms  from  becoming  an- 
screwed.  Arms  most  not  be  made  of  tubrag  lighter  than  Na  it 
B.  ft  S.  gage,  and  nuist  have  at  screw  joints  not  lew  than  live 
threads,  all  engaging.  Thi.s  nile  docs  not  apply  to  fixtures  or 
brackets  with  i  {^t  '  r  lu.;ivy  arms." 

Rule  27.  Sockets.  Section  h:  the  suggestion  that  over  es- 
pecially indanunabic  stuff  waterproof  sockets  must  be  used  was 
ailupted.  The  reason  was  not  due  to  the  waterproof  feature 
of  the  socket,  but  because  of  the  superior  and  peodiar  cixist ruc- 
tion of  the  waterproof  socket. 

Rule  42.  Slow-burning  Weatherproof  Wire,  Section  0;  the 
location  of  tin  sen  ,:,,!  fnn  [ -  i  ii  note  was  changed  so  that  it 
comes  immeiliati  1\  iiruk--  tl:r  heading  of  the  rule  on  page  7i. 

Rule  42.  Si  r ii.n  i  In  uords  "if  it  is  on  the  outaide"  were 
omitted  from  the  last  line. 

Rule  42.  Section  c  The  words,  "and  must  be  thoroughly 
slicked  down  if  it  is  on  the  outside,"  were  omitted. 

Rule  4S<  Flexible  Cord.  Section  f,  was  amended  to  read  as 
follows : 

"I'lcxible  cord  for  portable  use  e.xcept  in  offices,  dwelling- 
or  similar  pl.iccs.  where  cord  is  not  liable  to  rough  usage,  and 
where  appearance  is  an  essential  feature,  must  meet  all  the  re- 
quirements for  flexible  cord  'for  pendant  l.tmps."  both  as  to  con- 
struction and  thickness  of  insulation,  and  in  additkm  must  have 
a  tongb,  brafded  cover  over  the  whole.  There  mtist  also  be  an 
extra  layer  of  rubber  between  the  outer  cover  and  flexible  cord, 
and  in  moist  places  the  outer  cover  must  be  saturated  with  a 
moisture  proof  compound,  thoroughly  slicked  down,  as  re- 
ipiired  in  'weatherproof  uire'  in  No.  44.  In  offices,  dwellings 
or  in  similar  places,  where  cord  is  not  l:.iliU  t  ■  rough  usage, 
and  where  appearance  is  an  essential  feature.  Hexible  cnrd  for 
portable  use  .-luist  meet  all  of  the  requirements  for  flexible  cord 
for  'pendant  lamps,'  both  as  to  construction  sikI  thickness  of 
insnlation.  and  in  addition  must  have  a  tough,  braided  cover  over 
the  whole,  or.  providing  there  is  an  extra  layer  of  riiM-'  r  'n 
tween  tin-  flexible  cord  and  the  outer  cover,  the  insnlation  iirii;"  r 
on  e.ich  stranded  conductor  of  cord  may  be  1/64  of  an  inch  iti 
ihickiuss  instead  of  i/v  of  an  inch  .-is  re<iMired  for  pendant 
cords." 

Rule  51.  Snap  Switches,  Section  s,  third  line  of  last  para- 
graph. After  the  words,  "rated  current."  the  words,  "at  rated 
vohages."  were  added. 

Rule  Si.  Transformers.  Section  h  ft),  was  amended  to  read 

as  follows:  "Shall  be  run  for  eight  consecutive  hours  at  full 
load  of  watts  tinder  conditions  of  service,  and  at  the  end  of  that 
?ime  the  rise  in  tempernlure.  as  measured  by  the  increase  of  re- 
sistance of  the  primary  and  secondary  coils,  shall  not  exceed 
135  degree^i  Fahrenheit." 
Rule  &2,  Seetion  b  C2),  was  amended  in  the  second  line  1>.v 
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changing  the  wirds,  "five  tniiiiitr?."  to  "one  minute."  This 
amendment  >  inidi-  contingent  •n*'"  it^  having  been  ollicially 
made  by  the  American  Institute  of  Electrical  Engineers. 

Rule  64,  Signaling  Syitenn.  The  bold-faced  heading  just 
previout  to  Section  «  was  traotpo9cd  so  that  it  should  be  just 
pKvioin  to  StctMn  b.  and  the  last  line  wia  cbuigcd  to  i«»d, 
"5«eti«a  ttam,  tednnve,  do  not  apply." 

Rule  64,  Section  c,  wu  amended  to  read  as  fbllawa:  'Wirci 
wficie  tmnched  together  in  a  vertical  run  within  any  baOdinp 
niu5t  hiivr  »  «re-rc?!seing  covering  sufficient  to  prevent  the  wires 
from  rarryi:ig  firs  from  floor  ;li  fic-or,  unless  they  are  rim  f  ithcr 
in  non-combustible  tubing  or  in  a  fireproof  shaft,  which  sl  .ii't 
shall  be  provided  with  fire  stops  at  each  floor  Signaling  wires 
and  electric  light  or  power  wires  may  be  run  in  the  same  shaft, 
pravided  that  one  of  these  classes  of  wires  is  ran  in  noiHcom- 
tasthlc  taWoc*  or  pravidcd  that  when  ran  olberwise  these  two 
daases  of  wires  tliall  he  separated  fram  each  other  \v  at  katt 
tv.0  inch'^s.  In  no  case  shall  signaliiig  wjfes  be  inn  &i  the  aame 
tiihc  with  electric  light  or  power  wire*." 

!  ii-o  print  note:  "Ordinary  rubber  insulation  i-  ;ni'':UP.iri  iMf , 
and  when  a  number  of  wires  are  contained  in  a  =liatt  extending 
through  a  building  they  aflfor<l  a  r-  a-lv  nu  .m  fi>r  carrying  fire 
from  floor  to  floor,  unless  tl>cy  arc  covered  with  fire-resisting 
material,  er  Hnleaa  the  ahaft  Is  provided  with  fire  slops  at  each 
Hoor," 

Rule  69t  Wires.  Marine  Work.  Section  g.  first  fine  print  note, 
was  amended  SO  as  t.>  strike  out  the  word  "flame-proor'  and 
change  the  won!  "water-proof  to  "Vater-proofed." 

The  suggestion  that  Rule  17-0  be  modified  so  as  to  require 
no  protective  device*  on  switch  in  the  neutral  of  three- wire  sys- 
tems, .-ind  tlic  re-i  1-.  l  a-'-o-i  h\  thir  Xii;-':'-..""il  Cri:.tcviu:c  th;it 
"ii>  cases  of  three-wire  ••jsiems  with  grounded  neutral  a  solid 
connection  withont  fuse  be  permitted  on  the  neutral  wire,"  were 
referred  to  a  special  conmiittec  for  action. 

The  suggestion  that  Ride  69  under  Marine  Wiring  should  re- 
quire the  use  of  a  flame-proof  braid  where  wires  are  on  swildt- 
boards,  and  therefore  exempt  from  being  cndoced  in  moulding 
or  conduit,  was  adopted. 

An  amendment  to  Rule  27.  Sockets,  Section  b,  fine  print  note, 
was  MLKRC?tL-i:l  as  follr.w,:  "U'at.T  proof  sockets  iiv.i-t  (-c  hung 
by  separate  stranded  rubber-covered  wires  not  snialUi  tli.m  No 
14  B.  &  S.  gage,  which  should  preferably  tuis:rf;  t. i|.:fth£-r 
when  the  pendant  is  over  3  feet  long.  These  wires  must  be  sni- 
dered  directly  to  the  circuit  wircs,  but  supported  independently 
of  them."  This  smendmcot  was  referred  to  a  committee  which 
recosnmended  tlMt  the  fine  print  note  be  itiooirporated  in  the  rule 
so  as  to  eliminate  the  fine  prist  note  entirely. 

There  has  dereloped  in  tome  cases,  especially  with  prirate 
wafer  companies,  opposition  to  attaching  the  ground  wire  to  pipes 
and,  in  fact,  some  companies  have  prohibited  it.  In  order  that 
the  electric  lighting  coni])anie*  tincht  have  something  besides 
their  own  opinions  to  offer  on  this  subject  where  such  opposition 
is  met  with,  the  Underwriters,  at  the  suggestion  of  the  National 
Conference  on  Standard  Beetrical  Rules  adopted  the  following 


"Resolved  'f  That  it  is  the  sense  of  this  meeting  that  the  ground- 
ing  of  secondary  alternating  current  systems  to  water  pipes, 

places  no  additional  burden  or  menace  on  such  water  pipes." 

number  of  other  matters  came  before  the  meeting  which 
met  with  more  or  Ifs^  .i[i|ir  jval:  but  these  were  referred  to  sub- 
committee* for  consideration.  ciMifprenci'.  and  arranging  in  iust 
the  shape  that  they  should  appear  in  the  Code,  or  for  rep( -1  :o 
the  full  Elcrtrioil  Committee  at  a  later  date  Among  these  were 
the  rating  of  variable  speed  moior-;.  uniformity  of  voltngc  classi- 
fieation  in  the  rules  and  speciiicaiions  for  fittings,  special  rules 
for  theater  wirhig  and  for  equipment  of  electric  ciancs.  etc. 


The  Automobile  Show. 


The  sixth  anius.al  show  of  the  .\lltoraobitc  Club  of  America  is 
to  be  opiencd  on  January  6  in  the  new  armory  of  the  Sixty-ninih 
Regiment.  N,  G.  S.  N.  Y.,  New  Yoifc  City,  the  armory  being 
thus  open  to  the  piMic  for  the  first  time.  The  floor  space  avail- 
able in  this  vast  edifice  is  152,000  sq-  ft. 


Test  of  7,500-HP.  Engine  of  the  Inter- 
borough  Rapid  Ttanrit  System. 

In  accordance  with  the  terms  contained  in  the  contract  between 
the  Allis-Chalmera  ONUpany  atld  tlw  InterfaoronCh  Rapid  Transit 
Company,  go\-emif^  the  constfuelion  and  operation  of  the  nine 

double-cross-o  ::;pou;iJ  vuk'.i-c^  in  the  latter's  power  atution  at 
Fifty-ninth  Street  and  Eleventh  .\venuc.  New  York,  the  fonoer 
guaranteed  certain  operative  resolta  tmder  specified  eodditioBS, 
in  effect  as  follows  : 

Each  engine  was  not  to  require  more  than  ;?  j*  <1ry 
aleam  per  indicated  horse-power  per  hour,  when  indicating  7.S00 
hp  to  7S  r.pjB,  with  a  vacnuni  of  a6  in  at  the  low-pressure  cylin- 
ders, and  with  a  steam  pressure  at  the  throtUe  oi  175  lb..  »aid 
r.iting  to  indnde  all  steam  used  by  the  engine  or  by  the  jackett 
r,r  tfhrater.  A  further  memorandum  agreement  formulated  by 
(h.  r<  i.rcsentative  engineer*  of  eacti  company  governed  in  detail 
■.hv  ondiict  of  the  '.i-^t;  llii-  r.r.t  .'ary  agreement  being  neces- 
sitated by  certain  features  pcculidi  the  case  involving  the  very 
essential  point  of  the  original  contr.ict. 

The  swing  of  the  generator  load,  which  averaged  approximately 
12  percent  plus  or  minus  in  three  seconds,  presented  a  prohibitive 
impedifflent  to  the  use  Of  the  ordinary  engine  indic.itor  as  a  stand- 
ard for  results.  Thus  fta  only  mefliod  practicable  was  to  obtain 
the  developed  electrical  horse-power  of  the  unh  and  correct  this 
by  the  amount  of  the  engine  friction  and  generator  loeses  as  de- 
termined by  subsidiary  tests.  The  final  dedsion  was  to  make  fric- 
tion dctcrniin.itions  by  two  methods,  hereinafter  designated  and 
described  as  the  electrical  method  and  the  continuous  indicator 
method,  the  former  to  be  considered  deri^Ue  if  checked  up  to 
within  10  per  cent  by  the  latter. 

The  engine  designated  as  No.  8,  being  so  sUuat.-.l  a-  t  j  permit 
of  being  isolated  as  a  unit  from  the  rest  of  the  plain,  w  a-  selected 
aa  iqmaenutive  of  the  complele  installation.  .^11  steam  and 
water  mains  and  anxiliaiy  Ihies  in  the  unit  were  either  entirely 
cut  off  from  the  rest  of  Uie  house  or  separated  by  two  valves  and 
a  bleeder  or  drip  valve  between.  The  unit  as  ifafls  isolaled  conr 
sisted  of  seven  boilers,  the  water  ends  of  a  boiler  feed  pump  and 
a  circulating  pump,  respectively,  and  the  main  engines. 

Appar;ilnv  a=  rn|Uiif<l  for  the  test  was  installed  as  follows: 
For  weighing  the  total  feed  water  as  delivered  by  the  supply  line, 
four  tanks,  mounted  in  pairs  upon  tw.j  -M  tr  n  ^.  alc-.  wiUi  a  a, 
paciiy  per  pair  of  a8/»o  lb.  of  water,  were  used.  Th-  wat^r  from 
the  weeing  tatdcs  was  delivered  to  two  reservoir  tank?  conn.-,  ted 
by  equali/ers,  and  then  In  turn  to  the  boUer  feed  pump.  For 
weighing  of  dripa,  lealoge,  etc,  small  scales  and  tanks  were 
cr<  ted  15  :  fcossaiy.  Due  allowance  was  made  for  all  known 
Iciikage  and  drips.  Readings  were  taken  at  fifteen-minute  in- 
tef.':i'.<,  an  hourly  Kr-v'ii<  maintained. 

The  load  on  the  engine  was  measured  electrically,  by  means  ol 
four  balanced  three-phase  watt-hour  meters  of  the  inductin,,  type, 
connected  to  current  and  potential  transformers,  located  at  the 
terminals  of  the  alternator. 

As  the  potential  transformers  were  designed  lor  use  under 
doady  defined  conditions,  and  could,  therefore,  be  accuratdy 
standardized  V  maliers.  their  ratio,  which  is  too  to  1,  wa» 
assumed  to  be  correct.  In  the  case  ol  the  current  transforuiera. 
howewr,  where  the  ratio  is  subject  to  dumge,  due  to  chaiiffed  sec- 
ondary resist-ince.  the  ratios  were  re-checked  under  actual  operat- 
ing  conditions.  It  can  be  seen  that  this  method  of  test  will  C01T«t 
for  any  error  due  to  inductance  in  the  secondarv-  circuit,  caused 
h,'  running  the  current  trans f-jr- .or  leads  in  iron  pipes,  which 
could  not  be  corrected  for  in  the  original  roanuiacturer  s  ratio 
test.  This  test  was  repealed  for  phases  a  and  »  under  similar 

conditkHU.  ^    .    .  J 

The  meters  were  eonneeted  as  foUows :  One  in  the  secondary 
of  the  current  transformers  in  phases  i  and  3.  respectively,  and 
two  in  that  of  phase  a.  the  object  of  this  method  hemg  to  show  by 
t  r.  idlt  fs  Of  the  meters  in  the  three  phsic*  Uwt  the  load  was 
bsilanced.  while  the  object  of  the  two  meters  in  a  single  phase 
was  to  fumi  li  a  l  ontinual  check  on  the  calibration  of  the  meters. 
It  '.w  fr^'wd  that  ali  meters  agreed  within  their  limit  of  precision, 
and  r  ,lt3  were,  theref^ire.  cilculated  from  the  avcraiie  of  the 
readings  of  the  four  meters,  which  was  taken  to  be  the  true  output 
of  the  generator  in  fcw-hours. 
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The  conibincU  losses  in  the  unit  were  ascertained  by  driving  the 
fenerator  as  a  s>-nchroDous  motor  with  the  ta^mt  trailing,  and 
amsaring  the  watts  input,  which,  it  on  be  Men,  would  oonaiit 
of  oombined  frictkm  and  windacc,  PR  Iomcs  ud  inm  Iohcs.  Aa 
this  input  was  too  small  to  be  measured  accurately  by  means  of 
the  four  load  meters,  a  special  meter  with  its  standardized  cur- 
rent trans f.  rincr  was  used. 

The  unit  could  not  be  motorized  lur  pcrn-d^  lunger  tliaii  t\\t 
minutes  because  of  the  ditikiilty  in  lubricating  the  cylinders,  which 
time  was  not  long  enough  to  allow  of  obtaining  a  dial  reading 
OB  fbe  meter;  so  the  meter  during  the  short  nu  was  read  bf 
vomtdag  the  wvolatioina  of  the  disc,  tiniBg  Muae  with  two  chron- 
ograph watches  reading  to  tendis  of  a  second,  the  mam  power 
Ixing  figured  by  the  usual  Calibrating  formula.  Dur  iii?  llns  period 
the  field  current  was  held  at  that  value  corrcsponiiniK  t<i  full 
load  excitation  in  order  to  make  the  iron  losses  the  sa:iic  .i-.  at 
ful!  load.  The  armature  volts  and  amperes  were  also  read  at 
io-s(.-c<jnd  intervals  in  order  to  obtain  the  power  factor,  which, 
dne  to  the  orerencitaticB  of  the  field  at  soch  small  load,  was 
low,  averaging  for  tlie  teversl  trials  .185,  with  a  leading  cnrreat 
As  the  meter  used  for  this  test  was  calibrated  at  a  power  factor 
of  l.o,  it  was  necessary  to  check  it  on  low  values,  and  readings 
were,  therefore,  taken  with  a  leading  current  at  10  ]""iits  from 
0.1  to  l.Oi,  and  a  curx-e  plotted,  showing  the  error,  which  curve 
was  aa«d  to  correct  al!  readings  taken  on  the  friction  trials.  To 
tUs  corrected  li^at,  as  the  armature  current  was  below  full-loed 
vafaie,  .was  added  the  difference  between  the  PR  losses  at  the 
obaenrcd  vaiiK  and  that  correipeoding  to  full-load  current  From 
the  above  the  output  of  the  generator  plus  the  input  to  die  gen- 
erator when  run  a.s  a  motor,  plus  the  difTcre:i;  e  bi-twrrn  ihe  PR 
lo«:f  at  motor  current  and  the  iamc  at  I'uU-load  current,  c'Uals  the 
total  load  on  the  i  nKirn-  in  kilnvatts 

The  work  of  calibrating  the  electrical  stantlards  was  performed 
by  the  Electric.1l  Testing  Laboratories  of  New  York  in  all  cases, 
and  in  additioi^  by  comparison  with  the  Interborough  Company's 
own  standards  whenever  possible,  in  all  of  which  cases  the  same 
agreed  within  the  limits  of  precision  of  the  instruments  tested. 

For  the  purpose  of  determining  the  friction  a  continuous  in- 
(fieator  was  designed  by  Mr.  W.  L.  Seahrooke,  of  the  Inter- 


COMTWtJOVS  INDKATOa  MAGtAM  BBVICK. 

boRMib  Cootpaiv,  which  histmment  solved  the  problem  of  in- 
Aealor  application  t»  the  engine.  This  device  consisU  of  two 
drams,  A  and  B,  turning  freely  on  spindles,  C-C,  mounted  on 

the  m.-inilrel,  D,  which  has  a  reciproM'.ru;  --nior-.t  in  front 
of  the  indicator,  E.  tile  latter  being  cn'  rct;'.ilar  :-taiiiJard  design, 
except  tor  the  rcmiival  of  the  drum.  .\  --ttip  "i  paper  wimbng 
ou  A  from  B  passes  over  the  plate  /'',  thus  presenting  a  flat  re- 
cording surface.  As  the  back  presbure  line  is  traced,  the  ratchet, 
G,  contacts  with  the  toothed  wheel  under  the  drum,  A.  causing 


it  to  rotate  a  fixed  distance.  This  movement  dcfiuc^  the  distance 
between  successive  'cards,  and  can  take  place  at  any  pi  lut  of  the 
Stroke  desired.  As  the  bade  pressure  line  is  usualiy  straight, 
no  error  is  intradnced  and  the  cards  present  the  aaaie  appearance 
as  if  taken  singly.  The  operaikn  is  aulomaticb  and  a  card  is  re- 
corded for  each  revolution. 

Using  this  device,  two  sets  of  indicator  cards  \',  ere  ia",;eu  ot. 
the  engine  rvinning  empty;  one  for  a  period  of  two  minutes  with 
an  exciter  current  of  165  amp.,  and  the  otiwr  for  a  period  of  one 
and  one-half  minutes  without  the  exciter. 

■BsuLTs  OP  nnam  71UL. 

A  •BHMiaijr  of  the  test  results  with  average  is  as  follows. 
Test,  December  6,  tgos : 

Duration    •.•...••..•.•1$  hOUfl, 

I'rrliiiimary  o^tcratu^n  un  tuaii  •  a  hourv. 

I  '  .i  l    I -v.iichtK>ar(l  rrwlinf)  5.079.*  lew, 

)  TictiLn   ;ii)d  electrical   loues......  4I7*J  kw. 

Tnial  lasd   ,  S. 496.5  Itw. 

I.II'f.     '  ••*....-■«..*•....•...*•.. ...v.*. 7  ..S^J, J, 

R.I'..M  75.01. 

Stram  prcMore  i75.iS  It»-  (guige). 

K  it.  trcriw  pcwseM  14.1  lbs.  (gmjci. 

Lll    rrcriv«r  pMMrS   19.27  III*.  (gaqM. 

\  ucuuia    ..**•....•.., i j6.o3  in. 

Barometer  50.5  in. 

Tcrop.  injection  water  ......•,...•....•4...  4^.36  drg.  F. 

Temp.  R.II.  dtacharge  -74.05  drg.  F. 

Ti-n:i:    I..H.  discliargr  7MS  dm.  F. 

W.iirr  i>cr  hour  ^.9o6  16*. 

Wriiihcd  lr«k*Kr  pn  IwHr.  511  lb*. 

Lealciifre  l^cr  hour  (Irakat*  tni)...  1^70  Ibt. 

iloilcr  level  cotrrciiun  per  kear  6a  lb>.  <high). 

Net  water  per  hi<ur  87,864  Uw. 

Correction  for  iu|ierh<  at  28  per  ccoL 

Eqoivtlcnl  dry  ttcam  per  hour.  ............>..  88,110  IM. 

Dry  IMMB  per  kw  boar  (awitdiboaid)  <r.)4. 

Dry  nMsai  per  i.hp4isar  <cnpM>  ..ti^Sw 

The  tests  were  under  the  supervision  of  Mr.  Frank  N.  Water- 
man, who  acted  as  referee.  The  following  represented  their 
several  companies:  Interborough  Rapid  Transit  GKnpaaiy^ 
H.  G.  Stott.  superintendent  mothre  power;  J.  Van  Vleck,  me- 
chanical engineer;  H.  W.  Butler,  prioc^  assistant  engtoeer; 
Thomas  Allsop,  mechanical  engineer,  Fifigr-ninth  Street  Power 
Station;  C.  W.  Ricker.  electrical  aaperfaitendent ;  G.  F.  Oiellis. 
in'itninient  man;  VV.  L.  Se.ibrooke  and  W.  S.  Finlay,  assistant 
engineers.  .•Mlis-Chalmers  Company — A.  M.  Matticc,  chief  en- 
gineer: Samuel  Mo. .re.  district  superintendent  of  erection;  T.  T. 
Hubbard,  engineer  test;  J.  E.  Lord,  sales  representative;  C  A. 
Hoppen  and  C.  J.  Larsen,  construction  department;  A.  F.  Rolf 
and  F.  Buch,  dcctrical  reprcscnutives. 


Munidpd  Ownership  Discussed 
Economists. 


by 


At  Baltimore,  Md.,  on  December  28.  the  American  Economic 
Association  and  American  Political  Science  Association  held 
a  joint  session  at  Johns  Hopkins  University,  and  discussed  "The 
Case  For  and  Against  Municipal  Ownership."  The  case  for 
mifflicipal  ownership  was  presented  by  Frederick  C  Ho#e  of 
Qevelanrf,  who  said  : 

Municipal   o\vner>hip   is  bc..cii;nii; 
ill   '  ica!    politics.     'I  he   spciiit.iiu'ity  n 


the  most  iusivtent  issue 
!   the  issue  indicates  the 


deep-scaled  dissatisfaction  with  private  monopoly.  The  elections 
in  New  Yoric,  Oeveland,  and  Qiicago  are  but  political  cnaa- 
sccthms  of  the  country  at  laive.  The  conviction  has  become 
well-nigh  universal,  that  the  franchise  interests  are  responsible 
for  most  of  the  municipal  corruption.  It  is  the  desire  for  fran- 
chises, whose  values  run  into  fabulous  figures,  that  explains 
not  only  the  positive  corruption,  hut  the  indifference  of  the  hct- 
■  ter-to-do  classes,  and  the  heavy  burden  of  reform.  'Ihese  fran- 
chises have  been  appraised  at  $450,000,000  in  New  York  city; 
in  other  large  cities  they  ron  into  hundreds  of  millions.  Their 
value  depends  upon  no  labor  except  the  labor  incident  to  a  con- 
trol of  the  GoundL  Thqr  we  created  by  grant  f  nun  the  city. 
And  they  can  only  eabt  tbroogh  a  performance  of  this  contraL 
This  explains  the  activity,  aa  well  as  the  corruption  in  local 

politics. 

These  coiiilitiiiii--  will  l:e  cjrrecled  tiir^niKh  municipal  owner- 
ship When  the  city  owns  its  own  i.'anchisc^,  all  classes  will  de- 
mand g<iod  government  and  efficiei:t  ^  rvice  Population  Can 
be  distributed  into  the  countoiide.    Cheaper  light,  water  and 
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h«a«  will  relieve  the  poor  of  their  most  jterioiis  biirdetis.  while 
the  incidental  savings  to  the  coinmunii.v  wfll  he  tremendous/ 
For  municipal  ownership  pays.  The  net  earnings  of  the  New 
York  Water  Works  amount  to  $3,800,000  per  year ;  of  the  Chi- 
cago water*  plan  fj.2(>c)fijt.  the  Cleveland  water  works  $.W),ooo, 
and  the  Detroit  water  works  $j.saooo,  Similar  showings  aofiear 
from  othsr  cities.  Detroit  claims  that  it  costs  but  $60  per  lamp 
to  light  its  streets  by  electricity.  Xew  York  city  earns  nearly 
a  million  dollars  a  year  from  its  docks,  and  $315,000  frnin  its 
markets.  The  city  of  Cincinnati,  which  owris  the  Cincinnati 
Sonlhcrn  Railway,  enjoys  a  revenue  which  will  leave  the  prop- 
erty wilhont  intlebte<ltiess  in  fifty  years  time. 

The  other  side  of  the  question  was  presented  by  Prof.  Win- 
throp  M.  Daniels  of  Princeton  University,  who  argued  as  fol- 
lows : 

Despite  the  emphasis  laid  at  present  on  Ihe  tKilitical  argu- 
ment ff>r  municipal  <iwiiersliip.  the  economic  consideration*  in- 
volve<l  cannot  properly  be  relegated  to  a  subordinate  place.  Un- 
til snflicient  proof  is  forthcoming  that  city  politics  can  be  puri- 
fied only  by  delegating  to  city  goverimients  enlarged  industrial 
functions,  the  (|ne<lion  is  one  that  must  be  determined  mainly 
on  economic  grounds.  In  the  absence  of  oilier  parnniouut  social 
considerations,  the  lest  question  which  ought  to  decide  this  mat- 
ter is :  whether  a  city  can  render  equally  efficient  service  as  a 
private  corporation,  at  a  really  self-sustaining  price  tower  than 
can  be  expecte<l  from  the  private  ct>rporalion. 

The  experinice  of  Great  Britain  i»  commonly  cited  as  strong 
evidence  for  the  presnniplive  success  of  municipal  opcnition  in 
the  United  Slates.  Of  the  British  evidence  it  may  be  said  that 
while  profitable  municip;il  trading  in  particular  cities,  such  as 
Glasgow  and  Liverpool,  seems  well  attested,  the  success  of  the 
policy  as  a  whole  is  in  serious  dispute.  The  statistical  returns 
made  by  the  town  to  the  local  governmenl  biMrd  are-  com- 
piled by  local  authorities,  each  desirous  of  making  a  favorable 
showing. 

These  returns,  moreover,  are  siilijecteil  to  an  inadequate 
credit,  as  lias  l>een  attested  by  the  Parliamcnlary  C>im- 
millee  of  tgo.t.  Al  all  event*  the  margin  of  presumable  net 
profit  shown  by  these  reports  is  so  slight  in  the  aggregate  as  to 
tnake  the  existence  of  any  true  profit  conjectural.  Moreover, 
there  has  been  no  general  reduction  of  taxes  in  England  attrib- 
utable to  municipal  industries;  finally,  as  regards  nuinicipnl  and 
private  prices,  the  verdict  of  Major  Darwin  is  unassailable,  to 
wit :  ihat  "if  nnniici|>al  trade  be  regarded  merely  from  the  point 
of  view  of  the  consumer,  we  are  not  now  in  a  position  to  de- 
termine which  way  the  balance  of  the  argument  tells." 

So  far  as  municipal  ownership  in  the  l'n!te<l  States  is  con- 
cerned, there  is  no  general  consensus  of  opinion  among  individ- 
ual investigatocs,  expert  engineers,  and  professional  account- 
ants. The  systems  of  bookkeeping  in  vogue  mi  many  public 
dud  private  plants  arc  unscientific,  and  outside  of  one  or  two 
States,  non-uniform.  This  last  consideration  robs  of  any  par- 
ticular significance  the  report  of  the  United  States  Commis- 
sioner of  Labor  in  tHgt)- 

Finally,  it  may  be  said,  thai  if  the  corruption  of  city  politics 
•is  inevitably  Ixnmd  up  in  the  l<K-al  govemmcnrs  grant  of  fran- 
chises, a  betra.val  of  the  public  interest  is  equally  possible  when- 
ever Congress  frames  a  tariff  measure  or  votes  an  appropria- 
tion, or  whenever  the  I'ederal  <lepartments  make  contracts  with 
railroads  and  other  corporations.  The  argument  for  municipal 
operations  would,  by  parity  of  reasoning,  impose  upon  the  Fed- 
eral Government  Ihe  direct  administration  of  a  vast  number 
of  industrial  enleriiri-.cs.  There  is.  however,  no  necessary  con- 
nection between  the  grant  of  franchises  and  corrupt  city  gov- 
ernment. 

This  is  attested  by  Fnglish  experience  in  cities  where 
public  trading  is  not  in  vogue.  If  the  responsibility  for  city 
adminisiraliott  in  this  country  were  focusseil,  made  indivisible, 
and  unmistakable :  if  the  cashiering  of  inconipetenl  or  dishonest 
officials  or  representatives  were  rendered  direct  and  easy  by  a 
radical  cut  in  the  numlier  of  persons  to  be  voted  for.  there  is 
good  reason  to  believe  that  public  service  corpeirations  operating 
under  franchises  could  be  forced  to  render  a  full  return  for  their 
franchises,  and  would  give  efficient  service  at  .iriccs  fair  to  the 
consumer  and  compatible  with  a  fair  corporate  profit. 


Electrical  Engineers  of  the  Times. — XLIII. 

H.   W  .VKU  LEO.S.VKII. 

Harry  Ward  Leonard  «as  Ixirn  al  Cincinnati.  Ohio,  l-Vbrnary 
K  1861.  Upon  graduati<in  in  iJ-^J  from  the  Massachusetts  In- 
stitute of  Techiiobvgy  he  became  a  member  of  .Mr.  F.dison's  per- 
sonal .staff,  and  was  unc  of  four  engineers  selected  by  .Mr. 
Kdison  to  erect  central  .stations  throughout  the  United  States. 
I  wo  years  Liter  he  accepted  an  appointment  as  electrical  engi- 
neer to  install  central  stations  in  the  State  of  Ohio.  In  1S87 
he  bttanie  general  sii|K-rhitendcnt  of  the  We'«tern  L<iiw>n  Light 
Company  and  in  the  same  year  urgani/eil  the  firm  of  Ix-imard 
&  I/ard.  This  firm  for  a  linie  re)rrcsented  the  Mdis4»n  imerest* 
in  Chicago  as  general  agents,  but  Inter  as  inde|Hiidcm  electrical 
engineers  <lid  much  itniHirtai  t  engineering  work  in  coiinecti'ni 
with  electric  lighting  and  electric  railways.  In  Mr.  Leonard 
became  general  manager  of  the  light  and  po-.\er  depanineni  of 
the  combined  F.dison  interesis  i>f  United  Slates  and  Canada, 
then  known  as  the  United  Edison  Manuf.-icturitig  Company,  later 
as  the  Edison  (ieneral  Electric  Coinpary.  ami  finally,  after  com- 
bination with  the  Thomson-lloustmi  Electric  Company,  as  the 
(ieneral  Electric  Company.  In  il'i.ji  he  resigned  from  the  last 
metitioiiefl  company  to  establish  a  I)U«iness  of  his  own.  which 
he  still  controls,  although  he  has  retired  from  active  routine 
work  and  leaves  to  associates  the  detail  conduct  of  his  m;nui- 
factnring  interests. 

Mr.  I.eimard  has  been  very  prolific  in  invention  in  several 
fields.    His  principal  inventio!<s  arc  on  electric  locomotives,  elcc- 
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trie  elcvnttirs.  motor  speed  control,  rheistals.  electric  heaters 
automatic  circuil-lireakers,  multiple  einitrol  systems,  change  spveil 
gcirs  for  autoniobilc.s,  gasoline  eleiciric  vehicles,  distribution 
systems.  iMHisters,  etc.  He  is  perhafis  most  generally  known 
for  his  invention  of  Ihe  Ward  Leonard  multiple-voltage  system, 
now  so  generally  employed  in  factory  motrr  drives:  the  Ward 
Le<Minrd  fystem  for  operating  turrets  of  warship-,,  which  ha» 
been  used  exclusively  for  years  in  ihe  I'nited  Stales  Navy  and 
is  now  In-ing  intrii<luceil  in  the  British  Navy;  the  Ward  Leonard 
electric  elevator  .system,  now  used  by  the  Otis  Company,  hi* 
well  known  line  of  "fool-proof"  types  of  rheostats  and  circuit- 
breakers:  and  last  but  not  least,  the  Ward  Le.inard  electric  rail- 
way system,  including  several  forms  of  voltage  speed  control 
as  substitutes  for  the  rheoslatic  and  .series  parallel  systems  of 
conlrtd. 

The  first  important  patent  on  the  electric  railway  system  was 
issued  in  1S91.  and  in  February.  1X04.  Mr.  Leonard  presente*! 
a  paper  before  Ihe  .•\merican  Institute  of  Electrical  Engineers 
describing  a  single-phase,  ao.ooo-volt  railway  system.  In  this 
paper  he  ailvocated  a  conversion  on  the  train  from  high  tension 
to  low  tension,  and  voltage  speed  cotUrol  lor  the  motors.  This 
proposition  was  considered  extremely  radical  al  the  time,  but 
more  recently  its  representalive  features  have  entered  largely 
into  electric  railway  practice  all  over  the  world.  Mr.  Leonard 
was  also  the  pioneer  in  developing  a  practical  regenerative  motor 
control  system,  commercial  installations  containing  this  feature  hav- 
ing lieen  m.ide  in  iKqi  which  are  still  in  successful  opcr,ition.  Mr. 
Leonard's  p,'HK-rs  U-fore  Ihe  .\merican  Institute  of  Electrical 
Engineers  in  iSt)i.  1894.  ll^jj  and  iftp.  adviH'atirg  these  advanced 
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idcu  were  much  ditcuued  and  hit  argnmenM  in  their  favot 
vigorously  attacked  by  many  at  the  prominent  engineeri  of  thia 

coumn-  and  abroad.  The  recent  (itvelopments  in  the  ckctric 
railway  tk-M  with  resin-ct  to  siuRle-phase  tradiou,  voltage  speed 
control  und  regenerative  control,  have  >hown  that  the  ideas  wcre 
founded  un  correct  engineering  principles. 

The  tirst  recognition  of  Mr.  Lconarjl's  work  in  siiigle-pha«e 
iractton  came  from  English  <iild  Swiss  enginecr>'.  In  i<jaj  the 
OertHcon  Conitsmy  ot  Swilierland  took  a  license  mider  his 
liateats,  and  for  the  part  year  a  Ward  Leonard  single-pbai« 
locomotive  lias  been  in  daily  operation  in  Switzerland.  In  a 
recent  commanicatioo  in  these  oDlmiin*  Mr.  R.  Oahlander,  of 
the  Swedish  Government  Electric  Railway  Commusion,  which 
is  inver.iiKaiiiig  electric  traction  with  a  view  to  the  electrification 
of  all  govemiiK'tK  isteaiu  roudii,  stated  that  the  prograutme  ut 
the  Conimi'->ion  indtides  an  experimental  trial  of  the  Ward 
l^-onard  system. 

Mr.  Leonard  is  a  past  maiiatcer  ;ind  |ast  vice-prvsideiit  of  the 
American  ln»tilttte  of  Electrical  Engineers,  and  a  member  ot  a 
number  of  other  engineering  organizationa. 


CURRENT  NEWS  AND  NOTES* 


o  /  A'  U.  I  V  DISTRICT  PLAt/T,^V.  S.  Con»ttl  Guenlher.  of 
Frankfort,  Genoany,  reports  that  a  large  central  electrie  plant  is 
projected  for  lighting  the  towiu  and  villager  of  the  Buodingcn 
district  ami  the  valley  of  the  Xidda. 


FROM  .1  POI.I-.  TOl'.—M  Jeircrsun,  Tex  ,  0,1  l>ecemUr  Jt, 
levcral  buildings  were  de»iroyed  by  fire  including  the  telephone 
exchange^  An  operator  therenpon  perched  hinuelf  un  top  of  a 
telephoiie  pote,  and  made  it  a  tempovaty  "central,"  transacting 
business. 

BiiSlOX  1:1. nr. linn  CH-T.—M  the  anmml  meeting  01  the 
Huston  i-.levaled  Railway  Company,  annonnccmcm  \va>  made  of 
the  diaribution  of  ahunt  $6o,oao  as  a  New  Year't  gift  to  about 
fetir  thousand  men  employed  in  the  company's  car  service.  Eadi 
emploj-ee  who  has  been  in  the  service  six  inoiith<«  or  longer,  and 
possessed  a  satisfactory  record,  received  $15  in  gold. 

M.-iKCUM  I.liCrCKh.—yU.  William  .Maic.ti.  w.H  ^i^e 
lecture  on  "Ether  TelcRraphy"  hetorr  the  N'e.v  York  ICkctrical 
Society  at  Columbia  Univcrsit)',  on  the  evening  of  Tuesday, 
January  ifi.  Additional  interest  is  given  to  this  first  address  hy 
Mr.  Manxmi  in  America  by  the  fact  that  it  h  intended  hy  him 
as  a  tribute  to  the  memory  and  work  of  Bcnjamiii  Franklin, 
whose  birthday  anniversary  falls  on  Jwniary  17. 


CAIJFORNIA  POlVER^li  is  stated  from  San  Frnnriaeb  that 
■here  are  now  about  114  hydro-electric  power  pl,■ml^  in  Cnlifomta, 
some  small,  some  large,  which  generate  in  the  aguregate  a  little 
over  joo.ooo  hp.  That  this  hraiich  of  industry  is  still  in  its  in- 
fancy is  shown  by  the  fact  that  witliiii  JOo  miles  of  Sail  Franci*co 
sites  have  liecn  secured  by  pow  erful  Imancial  interests  where  over 
i,uoo.uoo  hp  can  be  produced. 

LIGHTIXC  ST  I.OnS  —Mr.  J  W.  Wood  has  been  employed 
by  the  St.  Loui*  Keal  Kstate  |{xchangc  to  submit  plans  with 
estimate  of  cost,  for  illuminating  the  principal  business  streets 
of  the  city.  Tile  plan  contemplates  the  erection  of  ornamental 
iron  poles  every  too  ft.  on  alHUit  five  milc^  of  streets,  with 
al»r>(it  fjo.ooo  cp  of  lamps  tor  the  average  block  of  300  ft.  Tlie 
"lea  is  to  make  .St.  I/inis  business  streets  the  most  brilliant 
illuminaied  of  any  city  in  the  world.  Mr.  Samnel  Bowman, 
a  local  ml  estate  dealer,  ts  promoting  the  scheme. 


rXiriin  EXCIXnr.KIXC  SOCIIH  r  -M  a  m<rcting  of  the 
board  of  directors  of  the  .Vnicrican  lii'-litute  of  Electrical  Etlgi' 
ncers  on  December  IS,  Mr.  John  W.  Licb.  Jr..  was  appointed  (nis- 
tce  to  represent  the  Itntitnte  for  a  term  of  three  years  iiper 


the  li<].ird  of  trustees  of  the  United  Engineering  Suciuly  in- 
vented wttEi  the  care  aiui  admini»(ration  of  the  new  United 
Engineering  building.  Mr.  Licb  at  the  same  time  was  made 
a  representative  of  the  Institute  on  the  building  oonmiittec.  Me 
succeeds  Dr.  Schuyler  Skaats  Wheeler,  who  by  reason  of  his 
recent  election  to  the  presidency  of  the  Institute  resigns  from 
ihe^e  otlier  bodies.  The  icpresentatii>ii  of  the  Institute,  there- 
fore, after  the  annual  nu-etir.n  of  the  I'niled  Kngincoring  Sociitv 
in  Jamiar>  will  consist  of  .Me>sr->.  Charles  I".  Scott,  Bion  J. 
Arnold  and  John  W.  Licb,  Jr,  who  are  past  presidents  of  the 
Institute  in  the  order  named.  Work  on  the  buildtng  is  in  ac- 
tive progress,  and  it  is  expected  to  lay  the  comer  stone  early 
in  the  spring. 

MAYOR  McCLELLAS  TALKS-ln  hi*  aniiiial  address 

.Mayor  Mi  i"'  tl  .n  of  New  York  City,  discu-sed  nuiiiicipal  light- 
ing and  ftEc  .il.uiiis.  The  mayor  referred  to  plans  now  in  hand 
(or  the  erection  of  public  lighting  (ilaiits.  and  places  at  $7,567,000 
the  i.o>t  of  the  iiiili.'il  i)|aiit  ii>r  .Manhattan  .iiid  the  liroiix.  The 
fixed  charges  and  operaliug  .-Npenses  will  reich  $i.jfi<;.ooo  a  year, 
or  an  aimnal  saving  to  the  city  uf  $4.hmk).  The  cost  of  a  similar 
plant  for  Brooklyn  and  Qnec».<^  is  placed  at  $9,485^0^  with  an- 
nual charges  of  ^i,424fieo.  The  Board  of  Estimate  has  author- 
teed  thtf  purchase  of  sites  for  the  erection  of  electric  lighting  plants 
in  .Manhatl.Tii,  the  Bronv.  ftronktyn.  Qnecns  and  Richmond, 
i  besc  >iiL>  ha\c  since  lieiii  piirclia^ed,  and  are  wow  the  property 
ji  the  city.  Next  the  mayor  cuminenleil  rm  the  inefficiency  of  tlu- 
cit>'s  tin-  alann  system  and  asks  the  .Mdenilen  for  the  immeiliate 
installation  of  500  new  fire  alarm  bo.xcs,  and  for  the  erection  of 
a  building  to  be  iified  exclusively  for  a  (ire  alarm  central  oiiice. 
The  total  cost  is  placed  at  ^ifitSfioo- 

SORTHU'ESTERX  ELECTRICAL  ASSOClATtOX  COX- 
I'EXTlOy.— As  previoudy  announced,  the  Northwestern  Elec- 
trical .Association  will  hold  its  annnal  mctting  this  year  at 

C  bic.Tcto  instead  of  MiKvaiikee  I  he  ihili  >  arc  Jaiiiiary  17  and 
iS.  .\  nii-mng  of  ilu-  exicntive  comniiitee  of  this  ;i-.(iciation 
vas  held  at  Hotel  ITister.  Milwaukee,  on  TKconiber  v8.  Tlios,- 
present  were  I'rcsiilenl  C.  II.  Williams,  of  l,a  Crosse:  H.iru'd 
Ahnert.  of  Chicago :  1'.  II  Ki>rsi.  of  Jancsville:  Rrnest  fionzen- 
l>ach.  of  .Shclniy.uan,  and  secretary  Tivirnas  K.  Mercein,  of  Mil- 
w.iiikec  It  was  ilecided  to  hold  the  missions  of  the  ci iiiveiiU'in 
at  the  Great  Northern  Hotel  begitming  on  Wcdttesday  morning, 
the  17th.  The  programme  is  not  ready  for  announcement,  al- 
tliotigh  there  will  be  eight  or  nine  pupers.  The  entertainment 
progrnramr  has  been  arranged  and  will  consist  of  a  theater  p.irr>' 
on  Wedin.-;day  ivcning.  and  a  visit  to  the  Kleetric.il  Tra<les 
ICxposition  at  the  Coliseum  on  Thursday  evening  folliiwed  by 
a  banquet  at  in.?i>  (i  ni  The  local  eiiteriaiimient  c<iinniiltee  con 
sists  of  James  WoUI.  Harold  .\lmcrt,  \V.  W.  Low  and  George 
S.  Whyte. 


EXry.  HATRED  AND  .\t.11.ICB.---\n  diicussing  the  mmti- 
eipat  ownership  agitation,  the  New  York  TrSnuu  retnarlcs:  "The 
discussion  should  be  cleared  from  all  that  element  of  envy,  hatred 

and  malice  which'  leads  to  denunciation  of  private  corporations 
because  they  make  money.  It  is  their  right  to  make  mone.v.  If 
they  ilo  not  give  a  fair  return  they  are  properly  stdiject  to  criti- 
cism and  correction.  Let  regulation  bi-  as  strict  a*  the  public 
welfare  re<niires.  The  mete  fact  that  milroads  enrich  their  osvn- 
ers.  hfiwever.  is  no  argnnieiit  for  municipal  ownership.  In  the 
early  stages  of  nnmiciftal  development  the  i>eople  neither  had  the 
wealth  nor  the  faith  to  build  railroads  and  gas  plants,  and  were 
only  toe  glad  to  offer  imhiDements  to  private  persons  to  operate 
under  franchi.ies.  The  fact  that  they  now  make  much  money, 
provided  they  make  it  honestly  under  their  grants,  is  no  reason  for 
dispi)-v,s,ing  ibeiii  The  c|nestir>n  of  municipal  ownership  mirit 
turn  in  the  case  of  every  particular  franchise  <>n  practical  con- 
ditions. Has  the  city  the  money  to  ac(|iiire  it.  or  the  money  in 
case  of  a  new  enterprise  to  hold  it  and  improve  it?  Is  the  cit>' 
governmeiK  competent  as  orR.ini/ed  to  carry  on  the  work  wisely 
and  eHiciently  "'  Will  city  niansgeiuenl  put  the  plant  at  the  merCy 
of  ii>  employe^  i>r  the  reverse?    Will  it  put  the  public  Utilities  iuto 

the  hands  of  the  people  or  the  people  into  the  bands  of  a  few  per- 
sons running  ihc  public  utilities?" 
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SIGNAL  SERVICE  WlKELESS,-~Qtn.  GrwJy,  chief  signal 
oSoer  of  the  United  Sutca  kmg,  h  qnoted  in  the  newspaper 
pnss  u  foUovs:  'The  new  amqr  reeeivcn  iavcntcd  by  the 
Signal  Cmih  intcmpt  and  lecord  the  metug/a  of  all  known 
•jrMcaj.  The  ligaal  mrkt  vstem  h  aecrct  and  will  fcmsm  w." 
At  present  the  United  States  Navy  lues  three  sysieOK  of  wirelet* 
teK'i;r.<t)li>— th.j  Ft> ■L-r.ii.-n.  AiLii  S',C:>y  -iml  the  Dc  Forest.  In- 
tercommunicaiion  between  du:  vtas-eis  anci  the  navy  jarji  using 
thcM  three  sysiem*  h»  been  impossible. 


CORPORATION  TAXES.—Somt  idea  of  the  burden  of  tax- 
ation on  cotporale  properly  is  furnished  by  the  annual  report  of 
the  BostOO  Elevated  Railway  Company,  which  inchidcs  a  state- 
ment as  to  the  amount  of  the  compaqy's  annual  oontribiftion  to 
the  public  in  moncur  or  its  eiiuivalent  Indudlng  oomiietHatioB 
tax  for  use  of  streeu,  snbway  rental  of  $55,000^  devoted  to  the 
MnkinK  fund,  ordinary  taxes  to  $1,494,551,  the  balance  of  the  tub- 
way  rental,  fijfi.ijj,  ;inij  the  rental  of  V:<:  F.a,t  Ho-ton  tunnel 
for  nine  month.i  and  two  days,  135,398,  the  total  is  ^tfitjU.ti^i. 
over  13  per  cent  of  the  trosa  revenue  of  the  eorapaiqr  lof  the  year. 


I'F.TO  AT  Ql'lXCy,  ;./.  l.sy  At  a  meeting  of  the  Quincy, 
Uaaa.  Gty  Council  on  December  3^  a  eon^munkation  was  re- 
ceived fnnn  Mi^or  ThnnipMn  vetoing  an  order  preicnted  at  the 
laat  ttssioR  of  the  council  miuestinc  the  mayor  lo  petition  the 
General  Court  of  Mana^nsetts  for  atttfaority  to  eataUish  a 
municipal  lighting  plant.  His  objections  to  the  order  were  that 
the  legislation  desired  wa4  too  restrictive  in  its  character  and 
th;it  tli<^  I  -iJibh-brn-jnt  <  !  a  municipal  lighting  plant  under  the 
conditions  referred  to  would  be  a  burden  to  taxpayers  aiid  would 
increase  rates  for  gas  and  dectrkl^.  The  veto  was  sustained. 

THE  PARIS  SKV  SIGNS.-l.ike  New  York,  the  fair  cily  <.f 
Paris  is  resplendent  by  dgbt  with  electric  signs.  A  writer  in  the 
St.  tamft  GoMttte  says:  "fhrit,  of  late  ycarik  has  broken  out 
everywhere  into  electrk  sky  signs,  and  if  the  craze  lor  them  con- 
tinues it  will  be  useless  for  a  shop  to  advertise  its  whereabotrts 
except  with  lettering  which  can  be  ilhimiii.ite<!  .if  nicht  On  tlu- 
Pliu-f-  At  rOr>era  and  all  along  the  houU  i  irils  tlii  sky  signs 
twiiikV-  \:-.  uiil  out  like  gigantic  c:r.LT[iiIlars  m  111  1.]  ("hristmas 
pantomime,  some  lighting  all  at  once,  others  letter  by  letter,  others 
again  lighting  in  different  colors,  and  gotng  out  at  one  end  as. the 
other  end  is  illuminated." 

THB  REGULATORY  POmX^lXiiioiMaim  the  recent  trac- 
tion merger  of  all  the  systems  in  New  Yoik  Gty,  the  Il'aff  Strtt 

Journal  saj  s  :  "The  common-sense  policy  is  to  encourage  the  trac- 
tion monopoly  to  do  the  square  thing  for  the  public,  and  watch  it 
closely  lest  it  do  wrong.  It  will  be  .lubject.  always,  to  the  regu- 
latory power  of  public  opinion,  and  even  if  there  is  not  actual 
competition,  there  will  always  be  potential  competition  in  the  fact 
that  the  City  of  New  York  might  construct  and  operate  an  inde- 
pendent system  of  its  own.  At  prcient  iiidepcttdcnt  tractimi  con- 
trot,  even  if  concentrated  in  the  hands  of  men  who  do  not  do 
husbcsB  OR  the  altruistic  principle,  and  with  an  admin&ttation 
falling  diort  of  the  high  ideal,  ia  hatter  than  mwiidpal  ownersMp 
under  corrupt  political  condiAons.  But  the  situation  might 
L-hr.n^se,  SO  that  the  ptj;)!?  would  vole  for  municipal  ownership 
as  a  relief  from  intolerable  wrong  and  neglect.  It  is  fair  to 
assume  that  the  irsctioa  peofils  fully  recognize  this  fact  and  will 
act  accordingly." 


TENDENCY  TO  COKSOUn.lTr.—'SUyor  Douglas,  of 
T.iltle  Falls,  K.  Y.,  in  a  veto  mossagf  divtpproving  of  the  fran- 
chise granted  by  the  Qmmion  Council  of  the  city  to  the  Hudson 
River  Electric  Power  Company,  raised  several  very  interesting 

points.  He  admitted  tbe  tendency  to  convolidation,  but  urged 
that  In  Little  Falls  and  similar  places  the  initial  rompetifion  would 
only  tend  to  raise  prices  in  the  end.  Moreover,  he  I'ouiifl  the  ex- 
isting service  s-ttisfactory.  lie  said:  "The  investment  nrro^sary 
to  establish  a  plant  for  the  producii n  nl  :.;.ts  and  eleclricity  in  .my 
cily  'ir  large  town  requiri'S  a  large  sum  of  in>iney  And  in  a  city 
like  Little  Falls  and,  indeed,  in  any  city  under  t;nor:o  population, 
the  field  of  oiperatton  is  not  large  enough  to  allow  of  two  com- 
peting producers.  This  is  amply  demonstrated  fay  the  fact  that, 


so  far  as  I  can  ascerUin,  actual  competition  in  public  lighting  does 
not  now,  and  has  never,  esfisied  for  as  long  a  period  as  five  years. 
If,  as  a  matter  of  fact,  competition  could  exist  in  pnUic  lighting 
for  any  oooiiderahle  period,  we  would  Inid  towns  and  cities  from 
AllMny  to  Bulalo  with  one,  two  or  three  companies  in  the  field, 
ft  seems  to  me  that  every  person  familiar  with  the  subject  must, 
d-.fu  iijt''.  .i«Ti;.  with  me  that  >uch  a  thing  :ii  actual  coiitin-icsi 
i-aiiiiitutjuu  ill  public  lighting  in  a  limited  ficid,  like  tlic  city  of 
Little  Falls,  cannot  be  had. '  The  result  is  that,  when  one  company 
invades  the  field  of  operation  of  the  other,  sooner  or  later  there 
is  a  coinliination  between  the  iw.j.  nsultiiig  ui  one  producer. 
This  it  the  history  undoubtedly  of  all  such  efforts  in  this  Sute. 
No  one  will  say  that  there  is  a  field  lor  two  ernnpanies  to  pnfil- 
aUy  cany  on  hnsiaess  In  any  dty  of  asfion  people  or  under." 

LIGHTS  AT  LAWN  PARTIHS.—Mt.  J.  G.  Boyd,  who  now 
represents  the  Columbia  Incandescent  Lamp  Co.  in  Iowa,  makes 
the  luiluwing  instructive  note  of  «  irk  tlo-it!  by  himsch'  in  popu- 
laririiig  tlic  incandescent  light :  "One  M:hcmc  I  adopted  in  Texas, 
where  under  my  operation  the  gross  earnings  were  increased 
700  per  cent  over  that  of  my  predecessors  was  in  the  matter 
of  lawn  lighting  for  parries.  I  devised  a  system  of  temporary 
wiring  wherdiy  it  was  possible  to  wire  up  a  lawn  srith  two 
men,  electing  150  or  M  lighM,  in  approxMnst^  an  hour  after 
arriving  tiicre;  and  the  dismantling  was  done  in  much  less 
time.  The  method  was  very  Heidble  and  could  be  re-employed 
at  will.  Just  a  short  time  before  the  function  was  lo  brw  ii. 
our  wirenicn  repaired  to  the  house  ilad  m  spotless  white  dsick 
■suit  and  cap  when  11  .tppearcd  thf  iinti.il  i  of  the  company.  His 
duly  was  to  look  after  the  comfort  of  the  guests  in  every  way. 
For  instance,  an  elderly  person  was  inconvenienced  by  a  fan. 
Our  man  would  notice  the  discomfort  and  turn  the  fan  sligblly 
ill  another  direction.  .\  lamp  popped  out  somewben.  At  once 
he  renewed  it  with  another,  f  f  the  affair  was  at  the  home  of  a 
non-patron,  just  a  little  extra  attention  was  bestowed  on  the 
work  When  lodges  or  churches  had  an  oyster  supper,  we  would. 
If  permitted,  .irrange  to  keep  everything  hot  with  electric  culi- 
iiar>  ;.pi  .ir.dii .  v.'?h  no  cost  for  service,  cutting  everything  in 
.;hr.'i  i  1  I  ti  l-  nil KT.  Every  case  of  'trouble'  was  prompilv 
'shot.'  ,_i  rtc  ciii'  t,;ki  r.  fvidcncing  that  f.ict  .1^  '  lli'" 
when  the  man  of  the  house  would  rise  ia  bis  wrath  and  swear 
the  matter  had  never  been  attended  10.  A  receipt  was  also  taken 
showing  that  the  patron  had  a  course  in  meter  reading." 

WtRBLESS  TO  NORTH  POLE—On  behalf  of  ^  Chicago 
Rtcord-HenU,  Mr.  Walter  Wellman.  the  joumaliit.  wilt  essay 

this  year  to  reach  the  .\orth  Pole  in  a  Santos- ntimont  air->hip. 
built  by  Louis  Godard  in  Paris,  and  ready  next  April.  From  an 
easily  rcichcd  base  of  operations  in  Northern  Spitzbrrgcn  he 
will  h.-ive  but  ijo  geographical  miles  lo  go  to  the  pole,  and  a  iike 
distance  for  (lie  return  voyage.  The  whole  i  joo  miles  mean  but 
too  hours  01  motoring  at  la  miles  an  hour.  Santos-Dumont  has 
reptutedly  made  from  19  to  2.I  miles  an  hour  with  small  airships 
equipped  with  relatively  smalt  motors.  The  airship  will  be  the 
largat  pvacticiblc  one  ever  built.  It  will  be  196  ft.  long  and  Its 
greatest  diameter  will  be  49  ft.  Its  surface  will  measure  2.1.000 
sq.  ft  and  its  volume  will  be  336,000  «l  ft.  Inflated  with  hydro- 
gen, it  will  have  a  total  ascensional  force  of  15.300  pounds.  Seven 
thousand  pounds  will  Sc  the  weight  of  the  ship  .ind  its  equipment 
ti        rlc_  S.ik";  pounds  lor  cargo.    The  ship  li. 

vidcd  witli  three  motors,  with  a  combined  energy  of  70  lip.  If  the 
winds  hinder  no  more  titan  they  help,  and  there  are  no  delays, 
this  ship  can  motor  from  North  Spitzbergen  to  the  pole  in  45 
hours.  The  airship  will  have  an  endurance  capacity  in  buoyancy 
sufficient  to  enable  it  to  remain  S5  to  jo  days  in  the  sir.  It  will 
carry  5,500  pounds  of  gasoline  and  its  distance  capacity  during 
calm  weather  will  lie  i&»  miles  more  than  the  distance  from 
.Spit/hergen  straight  .teross  the  pole  and  the  wfvole  Arctic  Ocean 
to  .Maska.  Wireli-v*  tclcgr.apby  station*  will  be  established  at 
Spitzbetgen  and  Hammer iVst.  Norway.  Two  miles  distant.  Fur- 
ther than  this  a  wireless  etinipmenl  will  be  carried  in  the  airship, 
and  it  will  be  the  etiort  to  send  frequent,  if  possible,  daily  dis- 
patches to  the  otttside  world  throughout  all  the  time  the  ercp<idi- 
tiim  is  in  the  arctic  regions,  even  frcmi'the  pole  itself,  if  the  cour- 
ageous aeronauts  have  the  gnod  fortune  to  reach  it. 
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The  Marion  (Hackensack  River)  Station  of 
the  Public  Ser\ice  Corporation 
of  New  Jersey. 

THE  engineers  of  the  Public  Service  Corporation  early  in  its 
organization,  in  the  MunnuT  nf  iqoj.  jilinnrd  fcir  a  greatly 
enlarged  capacity  of  the  generating  pl;int  of  ihe  cunipanv 
to  take  care  of  ever-increasing  business,  and  in  tiic  fall  of  that 
\car  a  very  complete  detail  report  of  the  future  yearly  require- 
ments of  plant  capacity  was  formulated  with  special  attention 
to  concentration  of  power  houses.  ,\t  this  time  the  Marion  plant, 
iiam<; :  from  the  nearest  Pcnnsylv.-inia  Railroad  station,  was 


.A  view  of  the  present  power  house  structures  is  shown  in 
section  in  Fig.  I.  exhibiting  the  fine  tide  w.-iter  location.  A  view 
is  also  given  of  the  plant  as  It  will  be  on  the  enlargement  to  32.000 
kw.  showing  Jersey  City  in  the  background.  The  map  of  the 
Northern  Jcrwy  electrical  distribution  system  (Fig.  3)  shows 
clearly  the  geographically  central  location  of  this  new  power 
hiiu>e  and  its  relative  position  to  the  present  central  stations  and 
Niib-stations  and  to  the  districts  to  be  supplied. 

The  boggy  nature  of  the  soil  required  care  in  the  construction 
i)f  foundations,  which  arc  built  on  reinforced  concrete  caps  laid 
<lottn  upon  j-ft.  piling.  The  building  is  substantial,  though  se- 
verely plain,  no  attempt  being  made  at  architectural  edfcct.  The 
walls  are  of  red  brick,  except  the  ea>it  end  of  the  engine  and 


planned,  the  necessary  appropriation  obtained  from  the  Finance 
Committee,  and  groiuid  was  broken  the  succeeding  spring. 

A  tract  of  about  fourteen  acres  on  the  Hackensack  meadows 
u  owned  by  the  Corporation,  lying  between  the  Hackensack 
River  on  the  west  and  the  New  York.  .Susquehanna  &  Western 
Railroad  (Pennsylvania  system)  on  Ihe  east.  The  K.ric  Railroad 
cuts  across  the  northern  corner  of  the  properly  and  within  200  ft. 
of  the  station  building.  A  spur  of  standard-gauge  track  was 
laid  to  connect  with  the  Pennsylvani  i  tracks,  the  spur  extending 
the  whole  length  of  the  plot  and  into  the  engine  room  and  be- 
neath the  ash  chutes  of  the  boilers. 

The  Hackens.nck  River,  within  70  ft.  of  the  buildings,  narrows 
.It  this  point  and  is  about  <io  ft.  deep,  the  immediate  shore  afford- 
ing a  dock  depth  at  low  tide  of  18  ft.  Thus  excellent  tide  water 
facilities  are  afforded  for  coal  delivery,  supplemented  by  the 
facilities  afforded  bv  the  railroads  mentioned. 


Power  IIul'sb. 


switchboard  building,  and  fill  in  a  structural  steel  frame  with 
trussed  lantern  story  riNif.  The  temporary  east  end  walls  of  the  en- 
Kine  and  switcliboaril  buildings  are  of  corrugated  iron  laid  on  a 
light  framework  of  steel.  The  engine  room  walls  arc  lined  to  a  height 
■  >f  about  /o  ft.  with  white  enamel  brick:  for  the  rest  of  the  height 
a  tight  buff  brick  is  employed,  presenting  an  excellent  appear- 
ance. The  boiler  house  is  in  two  complete  sections,  with  a  brick 
wall  partition. 

The  foundations  of  the  turbo-generators  are  worthy  of  special 
mention,  beii;g  a  >y»tcm  of  reinforced  coiKrete  arches  permitting 
a  free  flow  of  the  river  immediately  below  the  turbines,  a  series 
of  j6-in.  clay  pipes  connecting  with  them  below  a  pile  dock  and 
the  river.  The-ic  pipe%  take  a  turn  downward  at  the  edge  of  the 
dock  and  were  hung  in  positi<m  from  crossbeams  before  the  sp.nce 
lieiiealli  the  dock  was  filled  in.  The  mouth  of  these  j6-in.  inlets 
IS  13  it.  below  low  tide,  aflT'irding  an  ample  supply  of  water  for 


i8 


ELECTRICAL  WORLD 


Vol.  XLVII.  No.  i. 


cuii(i«nsing  piirpoives.    Provision  has  been  made  at  this  lime  to'^elhcr  arc  150  h.  by  115  ft  ,  and  the  switch  and  cable  building 

for  the  supply  of  inlet*  for  an  ultimate  capacity  of  tHe  plant  of  21  ft  by  ijo  ft.    An  electrically-operated  crane  runs  on  track 

64.000  kw.  supported  by  a  girder  resting  on  the  structural  columns  and  is 

The  condenser  outflow  is  led  at  an  angle  and  away  from  the  capable  of  llfiinK  50  tons;  it  aUn  has  a  lo-tnn  auxiliary.   .\s  the 


Fic.  3. — Map  of  .\'<irth  Jersey  Distribution. 


intakes  into  the  river,  below  grade,  by  a  12-ft.  by  12-ft,  raceway 
biiilt  on  the  sides  of  sheet  piling,  on  the  bottom  of  concrete, 
and  planked  over  the  tqp.    In  hig.  5  is  given  a  view  of  this 
work  during  construction. 
A  view  of  the  skeleton  steel  framework  of  the  buildings  is 


railruad  tracks  enter  tlR-  building  the  crane  reduce*  the  cost  of 
unloading  and  handling  of  material  to  a  minimum.  The  switch 
and  cable  building  is  in  reality  a  lean-to  against  the  engine  room 
wall,  containing  also  the  engineer's  office. 

The  circular  brick  Custodis  chimneys  are  located  outside  of 
the  boiler  house,  and  each  is  connected  with  a  brick  flue  running 
the  length  of  the  backs  of  one  section  of  boilers.  lilach  of  the 
present  two  stacks  has  a  height  of  jjj  ft.  and  is  built  of  yellow 
brick.  One  stack  is  19  ft.  4  in.  outside  and  12  ft,  4  in.  inside 
diameter  at  the  base  and  11  ft.  s  in.  outside,  and  10  ft.  o  in.  inside 


>5 
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riC.  4.— fWWFR  HOirSE  l-NDSK  CONSTHUCriON.  > 

^il<ls^n  IrMUi  a  photograph  taken  during  construction  clearly  ex- 
hibiting the  partly  completed  boiler  installation,  which  is  supported 
on  steel  girders  and  above  the  level  of  the  engine  ronrn  floor. 
The  engine  room  is  4j  ft.  by  150  ft.;  the  two  boiler  rooms 


diameter  at  the  top.  The  other  is  22  ft.  2  in.  diameter  at  the 
uul>ide  and  15  ft.  2  in.  inside  at  the  base,  the  lop  having  a 
diameter  outside  of  15  ft.  3  in.  and  inside  of  14  ft.  o  in.  The 
foundation  of  each  is  alike  and  37  ft.  in  diameter,  built  of  con- 
crete. 

Two  5,(xx)-kw,  i3.300-volt,  25-cycle,  three-phase,  and  one  3.000- 
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Figs.  6,  7  a.no  8. — Views  or  Turho-Cekeratok  Unit. 
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tarbo-gcneralorc  feral  at  preeett  dit  eofftne  room  installetion.  -  turitfaiet.  Eadi  oondeneer  hat  lo/m  tn.  ft  of  cooling  rarfaoe 


FvL  9.— Flaw  or  Statiok. 
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Fig.  10,    Details  of  HoiLrR  Kli'k.s. 


Provision  for  an  additional  3,ooo-k\v  unit  is  made  in  the  present  or  jo.oou  sq.  ft.  to  each  5,000-ku'  unit.  The  3,oookw  turbine 
engine  room.  condenser  has  12,000  »q.  ft  of  cooling  surface.    The  lop  row  of 

A  unique  feature  ii  the  double  condenser  built  by  the  Wheeler    tubes  in  each  condenser  is  used  as  a  dosed  feed-water  heater,  the 
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water  flowing  thence  to  an  open  Coc'u.inc  Ih  -ki  r,  <ii  wlildi  there 
arc  Uvo  of  6,ooo  hp  each.  The  lengtli  of  caih  CLichraiu  lirattT  is 
15  it.  and  the  diameter  6  ft 

There  are  two  135-voU  exciters,  eacii  of  75  kw,  direct- connected 
to  horizontal  Curtis  steam  tnrlniMS.  One  ot  tbc>e  g^-neratort  it 
mflkiciit  for  Uw  endre  prcacot  equipmcoL  Thetarbittet  are  immi* 
coademiiig,  exhaaidnv  into  the  oftt  heaters. 

There  are  fifteen  Babeock  ft  Wileox  6i»hp  bdlers,  five  boiltrs 
being  b  a  half  tee^km  snpplrinK  the  smaller  stack  and  ten  boilm 
in  a  section  for  the  larger  stack.  Except  the  outer  or  half  Sfctioti 
row.  the  boiler*  are  hack  to  back,  the  flues  being  of  brick  and 
below  the  boiler*  and  sealed  with  cement.  The  fine  dampers 
are  iron  plates  swung  on  a  vertical  axis  and  are  at  an  angle 
when  cloteil. 

McCUve  grates  are  used.  There  are  no  raecbanicai  stokers,  but 


against  straining  joints.  Chapman  valves  an  un  all  ^ttf am' con- 
nections, except  valves  below  4  in.,  where  1I3ik<j<  i-;  silubc  valves 
.iro  Li^ciJ.  The  liUm-offi;  are  connectcJ  tti  the  U-ci  \v.i;'-T  lines 
as  an  emergency  method  of  feed  water  supply  to  the  boilers. 
The  pipe  eovering  oo  the  superheated  lines  i$  3  in.  thick  of  9$ 
per  cent  magnfuia,  bid  on  in  ij^^-in.  thickDeues,  plastered  with 
a  M'M-  l^yer  atbettoa  compoond  and  then  conrcted  with  8- 
onnce  dnek  $e««d  OO'  The  other  stcani  piptof  is  sectional  cov- 
crinff.  The  rdief  valves  on  the  5.oao-kw  exhaust  are  36  in.  and 
on  the  3,000-kw  turbine  a  .'JO- in.  KKike  valve 

Tlierc  are  three  vertical  Warren  boiler  feed  puitif  ^,  cidi  14  in. 
by  II  -n  jy  12  in.  stroke  riinnitiB  50  to  too  strokes  per  miiiutL- 
and  ciipabic  of  delivering  980  gal.  per  minute.  Each  has  an  8-in. 
suction  and  "-in.  discharge.  They  arc  set  with  their  water  cylin- 
ders below  the  Door  line,  (iving  a  head  of  five  feet  on  the  suclioa 


Fic  II.— SECTtoN  OP  Boitm  Room. 


proi'iiiou  IS  made  no  that  if  desired  they  cciii  be  installed  liitcr.  The 
coal  is  tnechanic.illy  handled  and  cki-trically  operated  from  the 
supply  pile  to  the  storage  pcwrkeU  over  the  boiler  floor  sp;ice. 
and  is  let  down  on  the  floor  by  I0c.1l  coal  chutes  controlled  by 
the  fireman.  Rclnw  each  boiler  is  a  ibine  plate  consi'>ling  of  a 
slab  of  6  in.  reinforced  Concrete  supported  at  e:<ch  end  on  iron 
girders.  Beneath  each  grate  it  a  tieel  hopper,  lined  with  concrete 
to  conduct  the  uhce  to  a  chute,  the  opening  of  which  is  con- 
trolled at  will  Ash  cars  on  standard-gauge  tracks  receive  the 
ashes  direct  from  the  rhntcs  and  convey  the  asfhes  away  from 
the  plant. 

The  steam  pipuiK  >">  a"  overhead  and  is  siisp.mUtl  from  the 
structural  *teel  framework,  permitting  free  inovinKnt  of  ex- 
pansioi].  So-called  Van  Stone  joiiit<.  supphcd  by  H.  W.  Kel- 
k>gg,<witb  vulcabcston  gaskets,  are  on  all  the  6-in.  auxiliary  mains 
and  a  l»in.  live  steam  feeder  line.  AH  runs  are  curved  to  guard 


v;il\is,  which  i-i  ■iiilhcieiu  ti>  insure  good  results  when  pumping 
hoi  walor. 

l".acli  unit  h:is  a  duplex  Edward'*  direct-driven  suction  vaive- 
k-'s  air  pump.  >upplicd  by  the  Wlirclcr  Coiulenicr  &  Engineer- 
ing Company,  used  as  a  condenser  and  air  pump,  tlie  sLte  bttng 
IJ  in.  by  30  ill.  by  14  in.  The  suction  driips  right  bclow  into 
what  is  an  inlet  from  the  river,  the  diameter  of  the  suction  pipe 
facing  2|  in.  with  a  e»in.  delivery. 

The  exhaust  from  all  the  steam  auxiliariei  goes  into  a  main 
leadinir  into  the  open  heater«,  and  a  dividing  box  in  this  main  and 
lictwtin  the  two  heaters  can  be  aduisted  by  hand  so  as  lo  pro- 
p.irtii>ii  the  iiilet  to  each  heater.  .-\  leader  is  taken  from  lielweeii 
the  Mij.  •.  .1:  til,  l  iiK'?  turbines  at  about  atmospheric  pressure, 
and  runs  direidy  lo  u>(  open  heaters.  Tin's  is  tn  raise  the  temper- 
ature of  the  feed  water  up  to  210 '  or  212°, 

The  system  of  iced  water  supply  consists  of  the  following  parts: 
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The  Edwards  air  pump  rt  :Li%i->  the  water  of  co^lIK•Il^ati'lll  from  Tlif  ciinplfto  circuit  of  the  Jysti'in  i»  from  the  boilers  to  the  tur- 
die  condensers  and  returns  it-to  the  open  heater,  which  acts  as  a  bines  as  steam,  from  the  turbines  lo  the  condenser,  condenser 
hot  wcIL  The  hntm  are  of  tnlBcieiit  capacity  to  itore  a  ten    to  |niiii|»,  pump  tiirough  primary  heater,  primaiy  heater  to  open 


Fn.  12.— AntAHcexnfT  or  SwncRiHo  ArrMAnra. 


miiuilcs'  supply  to  the  lioilcr*.  In  '.la-  run  livtuicn  the  air  iiuni|i  lu-.iter.  open  heater  t  i  feed  pump,  and  feed  pump  to  boilers  The 
and  the  heater  is  a  pnniar>'  heater  consisting  of  tlie  top  rows  of  entrained  air  escapes  froin  the  discharge  of. the  Eduards  air  pitn^ 
tubes  of  the  nirface  condcowr.  The  water  n  forced  through    tbraugh  a  i»in.  rtier  carried  above  the  water  line. 


these  condeiiMT  tubes  am!  hy  virtue  .>f  th-ir  e  intact  with  -teim  1  lu-  in  iki  .ii>  ".iter  i>  -upplie.!  imm  eillier  the  city  mains  or 
upon  its  rctlim  to  the  ciruieu^er  the  walvr  l^  lu-.iled  to  th<  lu;l  from  -iiriiij  nater  on  t!ie  proju-rl).  I  hL-  ..iixiliaries  in  the  station 
temperature  of  the  vacuum.    It  is  then  led  to  the  open  heaters,     are  ail  stisani-dnren  and  run  nou-cundcnsing,  the  exhaust  from 
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fhcni  liciiig  utilucd  to  the  folfelt  extent  for  hcatiiiR  the  feed 
water.  The  ;<t<ii>iiiit  of  such  exhaust  steam,  however,  iit  the  tur- 
bine ^aat  is  ni  t  sufficient  to  rai^c  thf  temperatore  IBOK  than  so* 
or  <So*,  so  proviuon  was  made  to  bring  thia  tenpenttife  up  as 
suted. 

The  bottom  of  the  vertical  turbine  shaft  has  a  bearing  ad- 
justable in  a  vertical  dirrrtinn  and  is  jiractically  frirtiimlcss.  The 
thrust  <if  t!ie  rcvi'U ins;  sh;ili  is  taken  by  a  tilif.  i.t  wati-r  cnn- 
stantJy  supplK-d  by  a  ;»iini>  at  a  pre-*sure  of  about  »oo  lb.  The 
cables  from  ihi-  generator  tn  the  generator  buascs.  the  eiidtiag 
eooducton  and  the  geiteral  current-cootrolliitg  wiring  und  ap- 
parattts  aie  shown  in  Fig.  13. 


assistant  engineer,  for  iofonnatMO  and  GOUTtcsics  in  the  prepanih 
tion  of  this  article. 


Life  Tests  of  Tantalum  Lamps. 


The  followinR  fijfiires  and  acconipanying  curves  relate  to  a 
recent  test  of  ten  tantalum  lamps  fed  by  direct  current.  In 
making  the  photometric  measurements,  the  lamps  were  rotated 
at  a  speed  of  about  40  to  50  r.p.iii.  Automatic  voltage  rcgula- 
tioa  stipplcnicnted  by  hand  control  was  used  and  the  average 
variation  of  pressnre  did  not  exceed  H  per  cent  The  lamps 


Fic.  i+— Fuws  Axu  VVau.  Ducts. 


The  instrument  panels  and  operating  bench  are  placed  at  one 

end  of  the  present  top  floor  of  the  switchboard  building  and  on 
;i  Il\  c1  \vi;Ii  till'  RrJlery,  uhioh  is  nn  one  -idi-  and  end  i>f  the  engnie 
room  and  intcrcunnects  the  turbines.  The  operator  can  overlook 
the  generators  and  face  his  operating  hcnch  at  the  same  moment 

Current  and  potential  traiuformers  snp^  the  instmments  on 
the'pands  near  the  operating  hoard,  so  that  only  low  voltage  is 
in  the  vicinity  of  the  operator.  The  current  transformers  also 
operate  the  automatic  control  of  the  circuit-hreakinR  switches. 

The  cables  are  of  rubber  insulation  except  \sIii-ti-  iIrv  are  a 
continuation  into  the  building  from  undi  rirrr.-m  I  m  the  second 
floor  into  cable  bells,  where  each  of  the  1!  1  U  are  carefully 
brought  away  from  each  other  and  taped,  and  the  bell  filled  with 
iosnlating  compound.  The  cables  in  this  case  are  of  rubber  core 
and  paper  insnfatioa  ^vtcctcd  bgr  a  lead  covering; 

All  the  current  from  the  exciter  acts  is  bronght  to  the  low- 
tcnsii.n  b  ird  nn  the  operating  floor  and  distributed  and  con- 
Uullcd  troni  llicm. 

.\  novel  feaf.ire  in  the  e(|iiipment  of  the  Switch  and  CaUc 

ing  is  a  loo-kw  General  Electric  motor-fenenior  set  consisting 
of  three  machines.  There  is  an  altemating-corrent,  syndironous 
motor  of  600  volts,  25  cycles,  supplied  by  transformers  stepping 
down  from  l.'j.aoo  volts.  On  the  same  shaft  is  a  direct-current. 
Iiv^"lt  ami  a  .jin  ct  cur-^iu.  500-volt  machine,  b' 1  intcrclianxo- 
alile  ns  motors  and  i(c:u'r.iior$  by  switching.  The  purpose  of  this 
<)"  cira  set  was  to  attain  any  desired  current  for  testing  work, 
although  additional  exciter  capacity  is  also  in  reserve  for  the 
larger  generators.  It  is  possible  to  take  trolley  current  and  gen- 
|rate  alternating  current  of  fioo  volts  or  13,300  volts  lor  tfsiini;. 
or  use  123-volt.  direct  current  for  exciter  current  or  for  liKhtinij 

the  station.  Driving  by  !!><•  atlirn  itiri;  iinl  «ill  (jive  510  vill* 
direct  current  lor  opcratnii;  tin-  ci>al-hati<lliT)g  or  the  crane 
i;i'Hr.r>.  Or  it  is  pussiblf  t-i  dri\c  the  set  uitli  IJ5  volts  liirict 
current  from  an  exciter  and  use  either  500  volts  direct  current 
or  600  or  13,300  volts  alternating  current  for  testing. 

The  operation  of  this  station  will  greatly  relieve  the  hea^-y 
lirn.iiid  for  energy  on  the  other  centra!  stations  of  ihr  Corpora- 
tiim  :in  l  j.r  •.  i.b'  a  reserve  in  case  of  accident  In  any  of  the  plants. 

We  are  indebted  to  Mr.  Dudley  I-'arrand.  general  manager; 
Mr.  Jamas  T.  Whittlesey,  chief  engineer,  and  Mr.  H.  S.  Vassar, 


were  burned  at  rated  voltage  and  the  following  results  were 

obtained : 
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ae^dentally  broken  at  the  end  of 
and  is,  therefore;  not  included  in  the  average. 

With  lamps  No.  2.  8.  9,  10,  when  rapture  first  occurred  in 
the  tilament  it  was  )iMssibK>  to  rc-establislt  the  circuit  by  tapping 
the  lamp,  which  caused  the  loosened  end  of  the  filament  to 
make  contact  with  an  adjacent  section,  short-cireatting  part  of 


nw  law 


TAXTAIUM  LAMP  CURVKS. 

.  iriuii  Tln>  c:iiis-d  a  decrease  in  resistance  and  a  eorre- 
>|M>ni!iiii;  increase  in  mean  horizonlnl  candle-power.  With 
1ani|i-  No.  S  and  9  the  tilament  could  be  repaired  in  this  way 
after  the  first  rupture  only,  with  lamps  2  and  10  after  the  first 
and  second  mpturei.  The  last  column  in  the  above  tabic  gives 
the  total  life  whereby  the  life  of  the  lamp  is  not  considered 
exhausted  until  the  filament  is  in  such  condiiion  that  the  cir- 
cuit cannot  be  re-established. 


Digitized  by  Google 


24 


ELECTRICAL  WORLD 


Vol.  XLVII.  No.  i. 


The  Architecture  of  Continental  Power  Plants. 


By  Franz  Koesier. 

RAPID  progress  has  been  made  in  the  Rcnrral  dr!iiRn  of  cen- 
tral stations  by  the  architect  as  well  as  by  the  engineer. 
This,  of  course,  varies  in  different  countries,  some  laying 
much  stress  upon  the  artistic  appearance,  while  others  continu 
attention  solely  to  utilitai'i,'>n  objects,  disregarding  entirely  the 
general  architectural  features  as  well  as  the  general  pleasing  ap- 
pearance of  the  layout.  The  conditions  in  these  respects  are  char- 
acteristic of  the  individual  countries. 

While  in  the  past  several  years  much  more  attention  than  for- 
merly has  been  paid  in  this  country  to  the  artistic  design  nf 
electrical  generating  stations,  the  architectural  appearance  of  such 
plants  has  not  j-el  had  the  importance  attached  that  from  the 
beginning  has  prevailed  in  some  Kuropean  countries.  Recently 
a  decided  change  has  been  noticeable  in  this  country  from  the 
older  position  which  confined  atltntion  in  the  design  of  power 
stations  entirely  to  utilitarian  ends,  but  this  has  been  largely  with 
respect  to  interior  finish — walls  and  floors — rather  than  exterior 
architecture.  The  object  of  this  article  is  to  illustrate  European 
power  plant  architecture  with  reference  to  some  examples  chosen 
almost  at  random. 

It  is  remarkable  that  the  European  plants  which  stand  out 
prominently  with  respect  both  to  architectural  features  and  pleas- 
ing interior,  are  also  the  most  economical  in  operation.  This  close 
association  of  art  and  engineering  science  is  only  characteristic  oi 
the  continent  of  Europe,  and  if  one  takes  into  consideration  the 
great  progress  there  made  in  the  reduction  of  the  fuel  consump- 


type  of  plant  is  to  be  constructed,  its  pur)H>sc  cannot  be  over- 
looked and  the  location  must  also  be  taken  carefully  into  con- 
sideration. A  plant  located  within  the  city  confines  of  course  re- 
quires a  different  architectural  treatment  than  one  lying  in  the 
suburbs  or  in  an  isolated  location.  The  latter  class  is  coming 
more  and  more  to  the  front,  due  to  the  adoption  of  high  voltages. 
In  spite  of  limitations,  however,  on  the  Continent  of  Europe  the 
average  isolated  station  is  better  treated  architecturally  than  the 
avenge  city  plants  of  Great  Britain  and  .\merica. 

.\»  example  of  one  of  these  plants  which  is  shown  in  Fig.  I, 
IS  the  Marbach  hydro-electric  plant  at  Stuttgart.  Germany.  The 
modern  :ind  steel  construction  of  the  bridge  leading  from  the- 
handsome  stone  entrance  arch  to  the  building,  sp.inning  the  head 
race,  hannunizes  with  the  general  appearance  of  the  building  it- 
self, the  style  of  which  will  be  recognized  as  that  of  the  fifteentli 
century.  This  plant,  which  is  equipped  with  four  joo-lip  hydrau- 
lic generator  units  and  a  small  storage  battery  of  300  ampere-hour* 
capacity,  would  be  considered  a  very  small  plant  in  this  country 


Fic.  i.—HvuKO- Electric  I'lant  ok  thk  City  of  Sii-ttgakt,  (,ri!MASv. 


tion  to  produce  a  hp-hour  (for  example,  many  plants  operate 
with  a  steam  consumption  as  low  as  9  to  10  pounds  per  i.hp- 
hour)  he  will  realize  that  engineering  design  has  not  been  sacri- 
ficed to  artistic  effect.  .Although  the  continental  engineer  niJiy 
consider  that  he  has  artistic  taste,  he  seldom  undertakes  alone 
the  laying  down  of  the  entire  plant,  but  is  in  close  touch  with  the 
designers  of  the  architectural  staff.  Under  these  conditions,  it  is 
easily  possible  to  create  a  structure  pleasing  to  look  upon. 

In  classifying  power  plants,  we  have,  first,  steam-driven  plants; 
second  and  of  almost  equal  importance,  hydraulic  plants ;  third, 
power  plants  equipped  with  combustion  engines,  although  there 
are  to-day  only  a  few  of  these  in  operation:  and  fourth,  refuse 
destruction  generating  stations,  though  these  latter  are  only  of 
limited  capacity.  The  architectural  treatment  of  a  plant  is  more 
or  less  fixed  by  the  nature  of  its  .source  of  power;  and  whatever 


and  so  unimportant  as  net  to  warrant  any  expense  for  an  artistic 

appearance. 

.More  prominent  plants  arc  the  twin  municipal  stations  of  the 
city  of  Vienna,  one  of  which  is  illustrated  in  Fig.  2  (its  twin  ad- 
joining to  the  left),  and  the  municipal  plant  of  the  city  of  Municlii 
•.howii  in  Fig.  4.  Both  of  these  plants  are  located  in  an  unfre- 
quented section  of  the  respective  cities,  yet  their  design  is  well 
treated  architecturally.  The  Munich  plant  is  now  undergoing  a 
large  extension  to  the  left,  and  will  receive  a  second  chimney, 
thus  giving  it  a  more  syininclrical  appearance.  Other  prominent 
plants  of  artistic  design  are  the  five  plants  of  the  city  of  Ham- 
burg. One  of  these,  the  Barmbcch  plant,  is  shown  in  Fig.  5.  As 
all  of  these  plants  operate  on  a  direct-current  system,  they  are 
located  directly  in  the  city,  which  practically  forced  an  artistic 
treatment.    One  of  the  most  noticeable  central  stations  from  an 
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architectural  standpoint  is  that  of  the  high  pressure  steam  heat- 
ing transmission  and  electric  lighting  system  of  Dresden.  As 
this  plant  is  located  in  the  most  prominrni  part  of  the  city  between 


carefully  treated  more  as  an  observation  tower  than  aiiythina; 
else.  The  entire  structure  is  of  rough-faced  light  gray  granite. 
Of  course,  it  is  well  understood  that  every  precaution  is  taken  for 
a  complete  smoke  consumption. 

Another  plant  aI>o  of  beautiful  architectural  design  is  that  of 
the  city  of  Hanover  (Fig.  8).  This  plant  lies  in  an  isolated  dis- 
trict, but  nevertheless  its  architectural  feature*  are  developed  to 
the  smallest  detail  at'.d  the  whole  appearance  of  the  plant  is  such 
as  not  to  present  a  huge  building,  although  the  generating  room 
;it  the  left  is  of  great  height ;  this  room  is  provided  with  promi- 
nent arched  windows  with  diamond  panes,  thus  relieving  its  ap- 
pearance of  height.  Prominent  windows  are  also  on  the  side  of 
the  generator  room  thus  assuring  a  large  amount  of  daylight.  Aft 
creditable  as  is  the  design  of  the  station,  a  discord  is  noticed 
on  viewing  the  old  wooden  fence  which  surrounds  the  building; 
also  the  chimney  which,  although  artistically  set  with  glass  tiling, 
would  prob'jbly  appear  more  tinished  if  it  had  a  decorative  top 
in  harmony.    A  great  and  unsightly  cooling  tower  at  the  right 


Viti.  2. — V«e:<na  Twin  Powe*  Station, 

the  Royal  and  municipal  buildings  in  the  aristocratic  .section  along  could  probably  have  been  made  to  match  the  building  if  it  had 
the  River  Elbe,  it  was  of  course  natural  that  great  pains  should  been  built  of  steel  or  reinforced  concrete  rather  than  of  wood, 
be  taken  with  the  architectural  design.   This  building  would  not     Such  feature-s,  althougli  they  surely  detract  from  the  appearance 
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Fic.  3. — Hvmio-Electric  Pla.vt,  Wangex  on  the  .\ake,  SwrrzEntjv.vti. 

it  all  remind  one  of  a  power  plant,  but  rather  of  an  institute,  nf  the  st,-ition,  arc  frequently  found  in  connection  with  otherwise 
all/iough  a  tall  smoke  stack  rises  friiiii  itv  center,  the  latter  being     good  Continental  plants. 
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A  Ane  layout  will  b«  found  in  the  twin  municipal  plants  of 
Vienna  (Fig.  J>.  Bulli  planls  ly  iig  miIp  t>y  shK-  arc  well  ar- 
raiiKrd  with  respect  to  the  coal  handling  and  cundcn»cr  water 
•y»lein».  The  pumping  stations  supplying  tlit  C'>nclensinj{  water, 
an  isolated  oftii'c  liuildinit  and  a  supcrinteiulent's  house  and  a 
calltcni  for  the  convenience  nf  the  worknieii,  are  well  arraiiKed 
jKiM  the  pint,  which  i.H  plained  with  trees  and  well  covered  with 
lawns  tt>  prever.t  duM  and  surrounded  with  a  hijjlt  fence.  .-Nnother 
well  laid  out  station  i»  that  of  the  refuse  desiructiun  plant  of 
llamhiir^.  the  grounds  of  which  arc  al<'j  plantid  with  {ira.ss  and 
trees.  The  isolated  chimney  of  this  plant  is  constructed  of 
common  chimney  hrick  with  a  well  formed  ha-e  and  an  appropri- 
ate top  liiiish. 

The  location  of  a  central  station  plant  iiu!'-l  he  kept  vvell  in 
mind  and  hartn-iiue  with  the  prevadinn  MirmnndinK  style. 
Studying  the  Contniental  plant  particularly  in  the  iimnntainons 
cnuntrics,  ns  Italy.  Swit  terlatid  and  Tyrol,  where  a  nnniher  of 


Kic.  4.— Municipal  Plant,  Munich,  Bavaria. 


Fio.  5.— Hambubc  Poweii  Plant,  "Barubetk.' 


Digitized  by  Google 


Jaxuasy  6.  1906. 


ELECTRICAL  WORLD 


small  plants  utilize  the  water  of  the  streams  and  lakes,  one  will 
ohscrve  plants  designed  in  style  as  the  surrounding  buildings, 
an  example  of  which  is  given  in  Fig.  2,  representing  the  Plant 
Wangeti  on  the  Aare,  Switzerland. 


spilling  of  coal  or  ashes  should  not  more  be  tolerated.  Cleanliness  is 
of  the  utmost  importance  when  the  appearance  of  the  plant  is 
to  be  judged.  Also  the  free  supply  of  daylight  is  one  of  the  most 
iniportaiil  factors.  And  it  must  be  remembered  that  on  the  Con- 


Fi<i.  t.— MfKitii'.vL  Pl.\nt,  II.\miil'kc.  Gekma.vv. 


th«sc  outfits  have  to  match  the  appearance  of  the  main  power  plant  tiiient  where  land  is  cheap,  it  is  not  found  necessary  to  cramp  the 
kulding  and  the  surroundings.  Modern  engineering  has  devcl-  l.iyout.  Therefore,  one  will  generally  find  single-story  boiler 
Oped  such  perfect  coal  handling  apparatus  that  the  indiscriminate     houses,  while  in  prominent  cities  of  American  and  Great  Britain 
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two  and  three  story  boiler  houses  arc  frc<jiicntly  found,  thus 
making  it  more  difficult  to  supply  sufficient  daylight,  and  obliging 
the  stokers  in  many  instances  to  work  by  artifici.il  light.  .\ho 
these  Utter  plant;!  cannot  so  easily  obtain  as  goo<l  air  circulation 
as  the  former  ones,  which  is  a  decided  dis.idv.intaKc  It  is  almost 
siand<trd  Contincnt.tl  practice  to  have  a  large  glass  monitor  roof, 
well  provided  with  louvres,  running  the  entire  length  of  a  main 
boiler  room  aisle. 

A  symmetrical  arrangement  of  boilers,  galleries  and  pipes  adds 
materially  to  the  general  appearance  of  the  system.  On  inspect- 
ing Continental  plants,  one  will  not  seldom  find  highly  polished 
boiler  feed  pipes  of  copper.  This,  however,  is  not  done  for  the 
appearance  of  the  plant,  but  for  the  reduction  of  radiation,  which 


pilasters  bearing  ihc  crane  girders  should  be  .«io  arr.mgcd  as  to 
result  in  a  symmetrical  appearance  with  regard  to  the  prime 
movers,  although  frequently  a  plant  is  laid  out  with  a  view  to  a 
future  increase  in  its  equipment. 

One  of  the  main  artistic  features  on  a  Contincnt.il  plant  is  the 
design  of  the  switchboard,  a  work  arcomplishod  both  by  the 
engineer  and  the  architect  or  rather  by  an  expert  switchboard  de- 
signer.   It  may  lie  stated  that  a  switchboard  is  seldom  found  de- 
signed purely  for  its  electrical  service  without  any  decorative 
features.    In  the  early  puwcr  plant  practice,  using  low-tensioii 
current,  the  switchb'iacd  was  built  entirely  of  wood  of  highly 
ornamental  design.    .\ii  example  of  this  is  given  in  the  accom- 
rallying  illustration  representing  the  switchboard  of  the  Ham- 
burg plant  "Zollvereinsniederlage."   Of  course,  with  the  use  of 
higher  voltage  it  became  necessary  to  make  the  panels  ot  m.irblr, 
generally  while,  this  further  increasing  the  artistic  appearance  of 
the  plant,    .\nother  system  probably  first  mtroduce<l  in  America 
is  the  use  of  iron  framing,  while  a  still  later  system  is  to  build 
the  entire  board  of  iron,  mounting  the  instruments  directly  there- 
on.  This  is  a  system  found  in  several  Italian  and  Swiss  hydraulic 
power  plants.   On  the  Continent  it  is  almost  universal  practice  to 
have  the  swiichbo.ird  cover  one  nf  the  end  walis.  The  main  gen- 
erator controlling  apparatus  is  frequently  mounted  at  the  gallery 
from  where  the  plant  may  be  easily  viewed.  This  system  is  limited, 
however,  and  in  the  larger  stations  the  switchboard  is  centrally 
located.    In  any  event  the  chanil>ers,  generally  of  common  bri^k 
or  concrete,  containing  the  bus  Uir  systcirs  are  nai  visible  from 
the  generating  rttoni.  but  are  separated  by  a  division  wall  or  by 
the  switchboard  itself,  in  which  case  the  bus  bar  twm  is  located 
in  an  annex  which  also  contains  the  measuring  room.    This  not 
only  improves  the  general  appearance  of  the  generating  roon^,  but 
also  acts  as  a  protection  for  the  small  motors  used  to  operate  the 
controlling  device  in  modern  high  tension  plants,  as  more  or  Icti 
dust  is  created  in  the  generating  room. 

Upon  the  whole,  it  would  at  first  appear  that  these  Continental 
plants  are  constructed  at  consi«lerable  expense  and  time.  Thti, 
however,  is  not  always  the  case.   The  plant  designed  b>  the 
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l-'to.  9.— .MuNitii'.xu  Pi..iNi,  Mainz,  Gkkma.vv. 


it  is  claimed  is  as  eflFective  as  one  of  the  best  covering  system*. 
This  system  would  prob^ibly  have  been  still  in  u>e  with  the  steam 
pipe  system  were  it  not  for  the  introduction  of  super-heated 
steam  which  prohibits  the  use  of  cupper,  insiead  of  this  the  sicain 
pipes  are  well  covered  and  kept  a  uniform  color.  To  obtain  a 
good,  neat  appearance  of  the  generating  room,  all  pipes  should  be 
kept  below  the  floor  level,  feeding  the  prime-mover  from  Ih'Iow 
an<l  in  all  cases  where  pipes  pass  through  floors  or  walls,  round 
thimbles  should  be  provided. 

■I"he  symmetrical  arrangement  in  the  layout  of  apparatus  is  of 
the  greatest  importance  and  not  only  adds  to  the  appearance  of  the 
plant,  but  is  also  an  addition  to  the  convenience  which  is  probably 
more  appreciated  by  the  operator  of  the  plant.    The  windows  anci 


Continent  engineer  is  cheaper  in  first  cost  and  also  in  operation,  as 
has  frequently  been  conclusively  pri>vi-n.  This,  however,  is  dUe 
not  wholly  to  the  manufacturer  and  the  manager  of  the  plan,  for 
undoubtedly  the  greatest  responsibility  rests  uiioii  the  designer, 
who  can  not  only  reduce  the  first  cost,  but  his  skill  and  jud^^ment 
will  also  niinimi/c  the  operating  expenses,  and  at  the  same  time  he 
endeavnrs  to  create  a  structure  worthy  of  an  aesthetic  ari'recia- 
tion.  One  may  prob,ilily  object  to  the  seemingly  e.stravagant  ex- 
penditure of  money,  but  it  must  be  noted  that  many  of  the  ab'jve 
mentioned  items  may  be  incorporated  in  the  design  without  any 
additional  cost,  and  while  alvsay^  keeping  in  iniiid  the  primary 
ril>ject  of  a  power  plant,  the  constructor  should  strive  for  an 
artistic  appearance. 
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The  Lighting  of  Living  Rooms  and  Parlors. 


By  J.  R.  Ckwath  ano  V  R  LASSivfin 

IX  residences  and  cspiCMl'y  m  iuml]  itiiilciiccs  uic  -atijf.ii: 
tion  of  a  central  5t.1H1  n  c  iislomer  with  electric  iig'-.t  will 
depend  much  on  the  intelligence  and  forethought  exercised 
in  designing  the  lighting  arrangements.  Poor  design  of  these 
arrangeincnts  resulting  cither  in  insuAkient  iiluutinatioii  or  Urge 
lighiinK  bills  U  the  basis  of  moat  of  ttie  rcMonaUe  compluiit* 
receircd  bjr  electric  lighting  oaminnies  from  residence  cnstomcrt. 
While  the  electric  incandeseeni  temp  may  be  in  many  esses  nmre 
«'xp«n$ive  to  opernte  than  competing  illutninanU  when  compari- 
son is  made  on  the  basis  of  total  light  units  emitted,  the  fact 
that  the  rays  from  the  electric  lamp  may  so  much  more  easily  be 
directed  where  they  are  of  use  than  those  from  sas  or  kero- 
sene make  it  usually  pos'^ible  to  keep  tin  r  \pf-iH:  :  ,r  ('..vtrir 
light  close  to  that  of  other  illumitunts,  if  the  location  and 
equipment  of  lights  is  properly  planned.  As  the  living  room  in 
the  arenge  home  is  the  one  most  occupied  dttring  the  evening 
and  hence  the  one  about  Hbe  Kifating  of  which  the  occupants 
are  most  particular,  it  nalorafly  comes  first  io  a  consideration  of 
residence  lighting. 

In  order  to  ci  n-.n!r  r  'he  following  practical  examples  of  good 
'  and  bad  lighting  iiuciligently  it  i«  suggested  that  the  rc.ider. 
if  possible,  have  before  him  the  tests  giving  the  distribution  of 
light  around  incandescent  lamps  with  various  types  of  reflcrtors, 
globes  and  shade.s  given  in  a  scries  of  articles  by  ihr  a  nimus 
the  Ettclricol  World  and  Engineer  November  23.  December  2. 

%  16  and  23.  1Q03 

Hie  general  lighting  of  the  living  room  of  small  or  moderate- 
sized  residences  and  die  provision  for  reading  lights  fai  these 
rooms  arc  so  closely  omBccted  that  they  must  nocesiariiy  be 

considered  together.   The  reading  light  Is  the  one  tliat  is  likely 
to  be  used  constantly  and  ha";  vi  rmich  \<<  do  Aith  the  comfort 
and  eyesight  of  members  of  tlu-  i.i::^ily  th.it  it  iieiMis  earnest  con- 
sideration.   Tht  ri'  :iTi-  tlin-c  r  iiiiiin  ii     .ij  -  '  ■1  >  ht.iitunc;  .i  rt'Lifl- 
ing  light.   One  way  is  to  illuminate  the  wh^ile  rocmi  -so  brightly 
that  reading  is  easy  in  any  part  of  it,    This  is  usually  undesir- 
able for  two  reasons:  One  is,  that  the  e,\'e  is  likely  to  tire  more 
qirieldy  in  a  room  so  brightly  Uluminated  in  all  corners  than  it 
would  if  it  had  an  opportnni^  to  rest  by  looking  from  the  lighter 
to  the  darker  parts  of  the  room  oocasionatly.  The  cost  of  light- 
ing a  room  so  brilliantly  as  this  makei;  it  out  of  the  ^nasliain  in 
the  majoritr  of  rooms.    We  will,  therefore,  lo.nve  out  of  con- 
sideration this  method  of  securing  :i  -<■  ij  ti,;  li^hl  and  consider 
the  second  and  third  methods.    Tiie  second  method  is.  to  use 
a  Ump  placed  near  the  x'-?.:\<  -  .in  !  fitted  with  a  globe  or  reflector 
which  will  concentrate  neariy  all  the  light  on  the  book  or  paper. 
If  we  do  this,  the  rending  l.-imp  is  likely  to  he  of  little  value  in 
the  general  lighting  of  the  room  and  we  will  have  to  add  other 
KghU  besides  die  readtiv  lamp  if  the  greater  part  of  the  ronni 
is  not  |o  be  in-  comparative  darkness.  The  third  method,  which 
is  the  one  usually  to  be  preferred  where  the  greaieit  economy 
is  an  object,  is  to  use  the  same  light  both  for  reading  and  for 
(he  general  lighting  of  the  room  by  rf]uippiiig  the  reading  light 
with  a  globe  or  i'  IIm  I  i    vhich  will  concentrate  a  consider.ible 
portion  of  its  iiglit  wiiliiii  the  area  in  which  it  is  desired  to 
read  and  at  the  same  time  allow  enough  light  to  radiate  in  all 
directions  to  give  fairly  good  illumination  over  the  rest  of  the 
room.    There  is  a  popiil.-ir  iniiircsion  that  the  portable  t,-ililc 
lamp  is  better  adapted  to  reading  than  a  lamp  on  a  chandelier 
or  bracket  Such  uUe  tamps  are  an  inheritanee  from  the  days 
of  the  candle  and  oil  lamp.  Wilh'elcctTic  light,  usually  much 
more  wtisfactory  results  can  be  obtained  with  a  properly  equipped 
reading  light  on  or  suspended  frtiui  the  chandflicr  or  »n  a  br;ick<  i 
on  one  of  the  side  walls.  The  rf.i-!i>n  f<ir  this  i<  that  it  i*  impoi- 
fihle  with  n  table  lamp  to  secure  a  retlcctor  which  will  throw 
as  large  a  proportion  of  the  light  where  it  is  nerdrd  for  rea<l- 
Ing  purposes  as  can  be  obtainerl  from  the  proper  reflectors  on 
chandeliers  and  brackets.    Most  of  the  eli'ctrio  porfrib^e  ^tand 
lamps  tbraw  the  greater  part  of  the  light  down  on  the  table 
around  the  base  of  the  lamp^  so  that  the  readers  sitting  around 
Ihe  table  get  onty  a  small  percentage  of  tiie  light.  If  we  take 
.any  of  the  shades  or  reflectors,  tests  on  which  were  shown  in 


the  previous  articles  by  the  audmis  on  reflectors,  shades  and 
i^bca,  which  are  at  all  snitod  for  ti;e  nn  a  porttble  table  laaip, 
we  will  see  HaA  this  is  true.  If  ilic  p  jr.able  stand  lamp  is  used 

on  a  library  tabic  where  the  readers  place  their  b  lo'^,  on  the 
table  each  side  of  the  lamp  its  use  is  permissible,  l-.;;  such  is  not 
the  usual  condition. 

There  is  also  considerable  misconception  as  to  the  compara- 
tive distance  from  the  reader  of  a  lamp  located  6  ft.  above  the 
floor  on  a  ctiandelier  as  against  a  lamp  located  on  a  table.  The 
average  person  who  has  never  measured  these  distances  is 
under  the  impressim  that  the  lamp  on  the  reading  table  is  much 
nearer.  As  a  matter  of  Hia,  the  distances  are  nearly  the  same. 
There  is  really  for  the  majority  of  cases  only  about  one  thing 
to  be  said  in  favor  of  an  electric  table  lamp  for  reading  a> 
■igair.-*-  .L  <       ]n  i]  :  i-np  on  a  chandelier  or  bracket. 

^ltl^  :v  1!  It  with  tlic  tabic  lamp  it  is  not  as  likely  that  a  reader 
wil:  g.  t  •'ir-  regular  reflection  commonly  known  as  the  "glari" 
from  a  page  of  white  paper  because  the  light  comes  so  much 
from  one  side  In  reading  underneath  a  lamp  On  a  cllandelicr 
or  bracket  the  reader  must  turn  the  page  at  such  an  angle  that 
he  does  not  receive  this  glare  from  die  paper.  Thb  it  easily  done, 
■but  many  people  undoubtedly  suffer  from  this  witkont  knowing 
what  is  the  tronbte  or  taking  pains  to  find  out  Since  this  glare 
of  regular  reflection  is  likely  to  be  more  pronounced  with  elec- 
tric light  thin  with  kerosene  lamps,  it  is  probably  this  that  i> 
responsible  for  the  preference  that  sonic  people  have  for  oil 
reading  lamps  even  though  electric  light  is  available  in  the  rest 
of  the  hou>e. 

In  what  has  been  said  as  to  the  advantages  of  reading 
lights  placed  on  chandeliers  and  brackets  as  against  an  electric 
table  lamp,  it  mast  be  carefully  inied  that  the  attthors  do  not 
advocate  trying  to  read  with  li^t  from  chandeliers  wbich  are 
arranged  entirely  for  the  general  iHnnunation  of  the  room. 
Chandeliers  should  be  equipped  wi&  reierenee  to  using  them 
for  reading  lights  if  tbcy  are  to  be  superbr  to  electric  portable 
tabic  lamps. 

The  authors  hava  also  neglected  here  the  consideration  o;  a 
portable  reading  light  equipped  with  an  art  glass  or  ctlii-r  fancy 
shade.  Ihe  primary  use  of  ^vhich  is  for  ornamental  purposes 
.ind  secondarily  for  reading.  Such  shades  are  taken  up  later 
in  this  article. 

In  Fig.  I  is  shown  an  excellent  arrangenTem  of  chandelier  for 
a  smalt  living  room  where  a  good  reading  lamp  and  lamps  for 
the  genera!  illumination  of  the  room  arc  provided  on  the  same 
fixture  On  this  chandelier  a  middle  socket  which  points  straight 
<lo\vn  is  equipped  with  a  prismatic  glass  rcflprtor,  -.vliich  con- 
centrates light  under  the  chandelier  for  reading  purposes  and 
at  the  same  time  allows  enough  light  to  escape  through  the  re- 
flector to  light  the  walls  and  ceilings  moderately  so  that  the  sin- 
gle reading  lamp  is  sulRcienl  ordinarHy,  both  for  reading  and 
general  illmnination  of  the  room.  The  particular  reflector  shown 
in  Kg,  I.  which  is  a  Pagoda  «joi.  concentrates  in  tight  over 
a  floor  area  sufficiently  large  to  permit  tliree  persona  to  tead 
cwnfortably  under  it.  A  larger  reading  circle  can  be  secured  by 
using  a  reflector  wilh_  less  concentrated  distribution.  On  ipn-'  J 
occasions,  when  the  gcner.al  lighting  of  the  room  r.itiior  th.iii 
a  concentrated  light  is  wanted,  the  two  lamps  on  i1k  ,';rni^  of 
the  chandelier  are  lighted,  These  chandelier  arms  ate  oiuipped 
with  CUss  B  Holophane  glolies,  which  give  a  good  general  dis 
tribution  of  light  in  all  directions  below  the  horizontal  and 
also  <)iiruse  the  glare  from  the  lamps  to  make  the  lighting  com- 
fortable to  visitors  and  others  who  may  sit  facing  it.  The  same 
genera]  scheme  cq,uld  manifestly  be  used  with  a  chandelier  hav- 
ing three  or  four  arms  eanying  lamps  for  the  general  lighting 
of  the  room.  The  chandetier  as  it  stattds  in  Fig.  i  is  in  a  room 
14  ft.  s(n:are  with  dark  walls  and  rugs  and  is  equipped  with  8-cp 
l.imps  in  the  arm  sr.ckct5  and  a  l6-cp  in  the  center  socket  for 
reading.  This  candle  power  cm,  of  course,  be  increased  .it  the 
desire  of  the  user.  In  a  light  finished  nvmi  of  this  sire,  lamp* 
■  •f  this  candle  power  would  be  more  than  sufficient,  but  may  tiot 
■iuii  all  tastes  in  a  room  with  dark  walls.  The  center  or  reading 
lamp  is  not  used  when  general  illtimination  Is  desired,  SOd  vice 
versa,  the  lamps  for  general  lighting  may  usually  be  turned  off 
when  tiie  readmg  light  is  on.  If  an  especially  strong  eonoen- 
t rated  tight  is  wanted,  an  attachment  plug  with  t6  \a.  of  drop 
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cord  can  be  hung  from  the  middle  sockvl  ,<.o  a>  lo  bring  the 
Innip  about  one  foot  above  the  head  of  a  person  scatt-d  under 
ii.  With  a  fo<td  eoncentnting  type  of  fcAector  on  the  end  of 
the  drop  cord,  thii  nnke»  an  cxiccneiit  ■rniiiKcnient  for  sewing 
on  dark  gooda  at  night  or  any  work  requiring  an  extra  Strang 
light  for  one  percon.  For  ordinary  rradinir,  a  a  or  4-cp  lamp 
ill  ri  Concentrating  rctlcctor  will  be  i^ulTicifnt  for  one  person, 
with  the  lamp  on  a  drop  cord  hung  about  one  foot  iibove  the 
head.  Such  an  arrangement  ts  not  to  be  recommended,  how- 
ever, unless  !»omc  provision  is  made  also  for  the  general  light- 
ing oi  the  room  by  turning  on  one  of  the  lamp.*,  on  the  chande- 
lier, because  the  room  will  tw  in  comparative  darknens  with  the 
exception  of  the  very  brijihl:  »,rca  immediately  under  the  re- 
flector, and  it  is  too  violent  a  change  for  the  eye  to  irequemty 
glance  from  the  brightly  tllutnlMMd  page  to  the  darkened  room. 

While  it  i»  deairable,  a»  indicated  iK  iore.  to  re<t  the  eye  wc«- 
sionatly  while  reading  with  artificial  light  by  glancing  from  the 
brightly  lighted  page  to  parts  of  the  room  not  so  brilliantly 
illuminated,  it  i«  not  good  to  have  this  change  too  violent.  Thus, 
-vupposc.  for  example,  a  person  is  reading  under  an  opaque  con- 
ccntratmg  reflector  such  a.s  the  frosted  aluminum  or  X-ray 
types;  the  light  on  the  reading  page  will  be  very  suong.  aii<l 
the  baJatKe  of  the  room,  eapecially  if  it  lia»  dark  rugs  and  walls, 
will  be  aJniM^t  in  ilarknets.  A  change  from  the  brightly  lighted 
page  to  the  dark  cotnert  of  the  room  la  extremely  violent 
and  is  a  ctfain  on  the  eye,  although  a  change  less  violent  would 
be  a  helpful  rest  to  the  eye  Many  moditicationa  of  Fig,  i 
sujnt^*  themselves,  For  the  general  lighting  of  the  room  Oass 
Y'  II  li  [  hane  globes  were  eliosen  in  this  ca>e  a>  before  ex- 
p:.oiK4i  because  they  g.ive  the  proper  distribution  of  light  below 
the  horizontal  and  at  the  same  time  difTuscd  the  light  -so  that 
persons  sitting  around  the  room  in  general  ciinversati<m  would 
nut  be  annoyed  by  the  ^are  from  the  bare  fitamenls  of  the 
lamp.  The  same  purpose  oonid  be  accoropiished  in  a  difFerent 
way  by  selecting  .some  type  of  reAeclor  which  would  give  a' 
good  intensity  in  all  direcltona  below  the  lainp  and  using  hnide 
the  reflector  lampa  with  froited  balbs.  Reflector*  givii^t  such 
a  distribution  can  be  found  in  the  articles  referred  lO  on  rC' 
fleclors.  The  opal  bell  with  crimped  edge  probably  comcil  the 
nearest  to  the  requirements  as  far  as  distribution  of  light  is  con- 
cerned. It  is  important  to  remember  in  the  general  lighting  <jf 
n  living  or  reception  room  where  a  numher  of  people  are  likely 
to  be  silting  around  in  positions  facing  the  ehindelier  to  avoid 
anything  which  would  allow  the  undiffused  rays  from  a  large 
ptntbn  of  the  bare  filatiMni  of  a  latnp  to  fall  in  the  eyet.  For 
this  reason,  wiicnever  open  refleiaort  are  used,  they  should  b> 
equipped  with  frosled  balb  lamps.  On  a  chandelier  like  that 
shown  in  Pig.  i.  if  the  reading  lamp  does  not  have  a  frosted 
bulb,  it  ought  to  be  turned  off  when  general  illumination  on  spe- 
cial occasions  is  dejired,  It  will  be  noticed  that  the  sockets  on 
the  arms  of  the  r-  .nnl,  i,  : .  f  ig,  i.  are  placed  (lendant  or  pointing 
straight  down.  With  a  globe  of  the  Cla««  H  Holophatie  type 
or  with  any  reflector  giving  a  similar  distribution  of  light,  .iii 
angle  of  to  degrees  from  the  vertical  should  not  be  exceeded 
ivilh  these  fiOcl(e(S,  otherwise  an  unnecessary  amount  of  light 

will  be  thrown  up  toward  the  ceiling  and 'high  side  walls. 

In  Fig.  a  is  shown  a  good  examirie  of  how  not  to  arnmge  a 
reading  lamp.  Here  the  portable,  electric  table  lamp  is  attacbed 
by  an  extension  cord  lo  one  of  the  sockets  on  a  chandelier. 

The  table  lamp,  like  most  of  it"  kind,  throws  the  better  part  nf 
its  light  on  the  table,  while  the  perstms  reading  are  supposed 
|o  sit  around  the  table  at  some  distance  from  the  lamp.  The 
exten-.i'^in  cord  from  the  chandelier  is  a  nuisance  and  unsightly 
This  chandelier  COtttd  be  easily  CiJiivertcd  to'  afford  an  efficient 
reading  light  by  replacing  the  opal  bnll  on  the  bottom  of  the 
chandelier  by  a  reflector  or  a  Class  .\  Holophane  globe  for 
throwing  tight  down.  If  a  number  of  persons  were  to  read 
under  the  chandelier,  an  opal  dome  reHeelor  conid  be  ttied  to 
advantage,  as  it  would  throw  light  over  a  considerable  area. 
The  same  reflector  might  he  nsed  on  the  chandelier  «h<mn  in 
Fig.  I,  supposing  that  the  r>ther  glassware  on  it  was  changed 
to  harn)onize  Kettirning  lo  Fig.  2.  tin-  opal  bell  reflectors  on 
(he  three  arms  of  the  chandelier  are  excellent  for  the  particular 
pnrpo«e  of  general  illumiiKtiion  in  thi»  particular  room.  When 
plaiMd  at  an  angle  of  45  degrees,  as  <m  this  diandelier,  ^xty  throw 


considerable  light  to  the  high  side  walls  and  illuminate  the  pic- 
tures which  are  placed  high.  They  should  be  used  with  frosted 
bulb  lamps,  In  the  majority  of  cases  the  arms  of  this  chandelier, 
Fig.  J,  if  equipped  with  opal  bell  rcfleclors  of  this  kind  should 
have  sockets  pobitcd  nearty  straight  down,  othcrwlie  too  mudi 
light  goes  10  the  high  »ide  walls.  On  this  chandelier,  as  it  is 
shown,  '.he  ipil  ball  on  the  bottom  alisoibs  a  l:<rge  percentage 
of  the  light  and  docs  ne  t  direct  the  rays  in  useful  directions. 

Kig.  J  is  an  example  of  a  common  arrangement  of  chandelier 
for  parlor  and  living  ro-im  lighting.  Its  greatest  delect  is  that  no 
pnnisiiin  is  made  for  re.nliiig  lamps  iinle*s  they  be  att.-iclied  in 
pl.ice  of  the  l.Ttnps  in  <ine  of  the  socket-,  whi<h  is  an  unsightly 
,iitil  tmsatisfactory  .irrangeinent  Where  «uch  a  chamleiier  is 
used,  other  provisions  should  be  made  for  a  reading  lamp,  but  it 
is  too  frequently  the  case  that  they  arc  not  made.  The  chande- 
lier as  tkHm  in  Fig.  3  is  equipped  with  fluted  opal  CMe  fcfiec- 
tor!  of  the  l^-pe  shown  in  the  chapter  on  that  subject.  These, 
iv";  11  placed  at  an  ai  gie  oi  45  degrees,  will,  on  a  ihrcc-light 
»|j.ii.uelier  in  t!ie  iiii<hlle  i>f  a  square  rixiin.  .is  in  Fig  give  an 
exeellent  distribution  of  light  for  tbi-  general  illumination  of 
the  room,  Frosted  bulbs  should  always  be  used  'bi-m  when 
'o  placed  to  avoid  the  glare  in  the  eyes  of  tin  '  ■.  ■nts.  \ 
general  illumination  of  a  rixmi  is  usually  wanted  only  at  times 
when  a  number  of  people  are  using  a  room,  and  it  is  at  such 
times  that  some  are  sure  10  be  sitting  facing  the  light.  To' 
throw  the  tight  from  a  strong  reflector  in  the  eyes  of  the  guests, 
in  addition  lo  the  ultdifFused  light  of  the  h.ire  incandescent  lamp 
filaint-nt,  is  anything  bnt  hospitable  treaimeni.  and  in  the  course 

of  an  cvenii-g  will  cause  <liscoinlnrt.  although  its  CaUSe  flUy  HOt 
be  apparent  to  the  person  affected. 

Fig.  4  shows  how  a  giHi<l  reading  light  was  obtained  from  a 
chandcliei  like  that  m  Fig.  A  short  length  of  drop  cord 
wa«  attacheil  to  one  of  the  sockets  and  a  reflector  harmonizing 
with  those  on  the  chandelier  was  hung  pendant,  as  seen,  so 
(hat  it  throws  its  light  directly  down.  This,  of  course,  is  a 
makeshift,  but  is  intended  simply  as  a  suggestion  as  to  how 
many  existing  arrangements  can  he  tnade  tolerably  satisfactory. 
The  chandelier  was  e<|nippe<l  with  etched  glass  shades.  The 
reading  lamp  was  placed  in  a  prismatic  glass  reflector,  ami  the 
light  for  rea<ling  under  the  chandelier  is  rir  '  .rier  since  the 
change  with  one  if>-cp  lamp  than  it  was  formerly  witli  tlic  lamps 
on  the  three  chandelier  arms,  although,  of  course,  the  general 
ilUtinin.tlion  is  not  as  good. 

Fig.  5  shows  an  excellent  chandelier  arrangement  for  both  read- 
ing and  general  illumination  in  a  small  living  room  where  mini- 
nmiH  expense  both  in  first  cost  and  operation  is  desired.  This 
IS  simply  a  two-light  chandelier  with  both  sockets  vertical,  equip- 
ped with  prismatic  reflectors.   This  concentrates  enough  light 

for  reading  in  the  center  of  a  room  while  giving  good  elWttgh 
dliimination  for  onlinary  purposes  in  the  far  comers.  These 
reflectof-.  >  1' 1;;  la  i.\oi)  give  their  concentrated  light  ovcj  a 
fairly  wiilc  area  as  eompareil  with  many  others  of  this  type. 
If  a  more  concentrated  light  is  desireil.  an  attachment  cord  and 
plug  can  be  put  on  as  in  Fig.  6.  This  attachment  equipped  with 
a  powerful  concentrating  reflector  (Pagoda  a^i)  can  be  used 
either  hung  up  on  the  chandelier,  as  shown,  or  let  dotm  for  • 
sewing  or  work  requiring  intense  liglit.  Tl^  chnidclicr  is  not 
as  good  an  all-around  arrangement  a*  that  of  Fig.  i.  as  it  does 
net  provide  so  well  for  the  general  illumination  of  the  rtsons. 
It  is.  h'lwcver.  fairly  satisfactory  for  most  purposes  The  reflec- 
tors nearly  cover  the  lamp  bulbs  sd  that  not  much  of  the  bare 
lamp  filament  is  visible  to  a  per-on  seated  in  one  corner  of  the 
re"om.  F.ven  this  little  is  "ibjeclionable.  and  it  wruild  be  better 
10  h;ne  il  covered  by  using  a  frosted  bulb  lamp. 

Fig  7  is  aiiotlicr  good  examplr'  of  how  not  lo  flt>  it.  The 
reailing  lamp  located  on  the  table  e<|uipped  with  a  flownwardly 
pointed  socket  and  opal  Atitcd  cone  shade  throws  nearly  all  its 
fight  on  the  table.  The  absurdity  of  trying  to  read  by  sudi  an 
arrangement  can  be  seen  by  consntttng  the  test  givon  in  the 
previous  article  rat  rcfleclors  showing  the  tight  distribntion  from 
this  reflector.  The  absurdity  of  the  arrauKenient  i<  further  em- 
phasized by  the  presence  on  the  wall  itnmedialely  back  of  llie 
reading  table  of  a  bracket  with  a  socket  (Hiinted  at  just  the  light 
angle  to  throw  a  good  light  for  reading  purposes. 

Pig.  8  shows  how  the  arrai^cment  in  ^g.  7  was  thus  ccn- 
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verted  into  a  very  efficient  reading  arrangement  by  simply  put-        Fig.  9  shows  a  good  way  of  lighting  a  small  parlor  with  a 

ting  a  good  concentrating  t>'pe  of  reflector  on  the  wall  bracket     chandelier  having  sockets  at  an  angle  of  45  degrees.    This  i<;  a 

and  moving  the  large  tabic  away  so  that  those  desiring  to  read     similar  case  to  that  shown  in  Fig.  3.  No  concentrated  light 


nC  3.— COMMON  AWtANUtMENT  Or  CIIANUeLIER.  "C-  4  '  <■••'>'>  AkJi A N u L .\1  E.S T  OF  READING  I.AMP. 

could  sit  within  the  range  of  the  concentrated  light  from  the  was  wanted  in  any  pnrtiun  with  the  possible  exception  of  the 
reflector  on  the  bracket.  pi.-iiio,  and  for  this,  Mifficicm  light  is  obtained  from  the  chande- 
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lier.  The  chandelier  is  equipped  with  three  Class  A  Holophane 
globes,  these  globes  of  the  Gass  A  type  being  such  as  to  con- 
centrate much  of  the  light  in  the  direction  in  which  the  lip 


Fia  5.— EXCELLENT  CUANUELIEX  ARRANCeMENT. 


FIC.  7.— POOR  ARRAJfCEMENT  OF  READING  LAMP. 

of  the  lamp  points,  This  chandelier  in  Fig.  9  was  previously 
equipped  .with  opaline  bell  reflectors,  which  allowed  so  much 
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of  the  light  to  escape  towards  the  ceiling  that  there  wais  not 
enough  at  the  piano  and  in  the  lower  part  of  the  room.  It 
is  a  mistake  to  equip  a  chandelier  of  this  kind  with  any  type 


FIO.  6. — ARRANGEMENT  FOB  CONCENi  HATED  ILLUMINATION. 


FIC.  8.— EFFECTIVE  ARRANGEMENT  FOR  REAOINC  LA>f  F. 

of  globe  or  reflector  which  will  give  a  general  distribution  of 
light  at  a  wide  angle  below  the  horizontal  unless  the  lamp  i* 
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placed  in  a  pendant  or  vertical  position  because  of  the  neces- 
sarily large  portion  of  the  light  directed  up. 

Fig.  lO  is  a  good  example  of  a  handsome  table  lamp  which  is 
useful  priiKipally  for  decorati%'c  purposes.  It  has  the  same 
shortcomings  as  all  electric  table  lamps,  namely,  the  inability 


FIO.  9.— IXCEIXENT  AMtANCrMENT  rO*  SMAIX  rAUJOt. 


to  throw  a  large  proportion  of  its  light  in  dirrciions  most 
needed,  unless  the  light  is  needed  on  ihc  tabic  near  the  lamp. 
It  docs,  however,  add  considerably  to  the  artistic  appearance  of 
a  room,  and  the  authors  do  not  wish  to  b«  understood  as  coit- 


nC  la— 0000  ARRANGEMENT  FMI  TABLE  LAMP. 


■demning  arlistic,  oniamental  lamps  of  this  kind.  When  they  are 
used,  however,  it  should  be  with  a  full  understanding  of  their 
inefficiency  for  all  purposes  except  those  mentioned.    There  are 

■cases  where  expense  is  of  secondary  importance  and  by  equip- 
ping decorative  lamps  with  sufTiciciilly  liijli  c;uullc  poivtr  lights, 


they  can  be  made  to  do  satisfactory  useful  work.  As  a  general 
thing,  ornamental  lamps  of  this  kind  might  better  be  provided 
with  a  low  candle  power  lamp  and  used  simply  for  decorative 
purposes,  depending  on  something  else  for  the  useful  illumina- 
tion. Such  a  large  lamp  as  that  shown  in  Fig.  10  might  have 
the  two  lamps  in  it  fitted  with  small  opal  or  prismatic  glass 
reflector  pointed  in  a  direction  to  throw  the  light  where  needed. 


The  Three-Wire  Balancer  Set. 


By  Douglas  H.  Cohen. 

Having  had  occasion  recently  to  analyze  the  electrical  action  of 
the  motor-generator  balancer  as  used  in  three-wire  systems,  I 
thought  the  results  might  be  of  interest  to  other  readers  of  your 
pages.  Referring  to  Fig.  i,  if  two  direct-curent  machines  with 
armatures  coupled  together  and  identical  in  every  respect  be 
started  up  as  motors  by  means  of  the  starting  resistance,  S,  the 
voltages  across  the  armatures  will  be  equal,  since  the  machines 
and  speeds  arc  identical. 

If  we  now  connect  a  high  resistance,  R  (Fig.  3),  representing 
an  unbalanced  load,  it  will  shunt  some  of  the  current  around 
machine,  C.  As  the  resistance,  R,  is  decreased,  the  voltage  on 
that  side  of  the  system  will  become  lower,  till  it  is  equal  to  the 
counter  e.m.f.  of  machine,  G,  when  the  current  in  the  armature, 
C,  will  cease,  and  the  current  in  R  will  equal  the  current  in  M. 
As  the  resistance,  R,  is  decreased  more,  the  current  in  armature, 
G,  will  reverse,  machine,  G,  acting  as  a  generator,  and  driven  by 
the  motor,  M,  as  shown  in  Fig.  3,  in  which  the  paths  and  values 
of  the  motor  and  generator  currents  are  indicated  for  an  assumed 
load,  neglecting  machine  losses. 

It  will  be  seen  that  the  motor  current  supplies  half  of  the 
imbalanccd  load,  while  the  energy  developed  by  it  in  the  motor 
causes  the  generator  to  fumisli  the  other  half.   As  a  matter  of 


FIGS.  I,  3,  3  AND  4. — AKRA.NCIEME.NTS  OF  DIRECT-CtrBaENT,  TBKEE- 
WIRE  BALANCEKS. 

fact,  the  motor  current  will  be  somewhat  larger  than  tJie  gen- 
erator current,  as  the  motor  absorbs  the  power  necessary  to  supply 
the  losses  of  both  machines. 

Now  let  us  consider  the  voltage  regulation  under  load. 

Motor  terminal  e.m.f.  -  generated  (counter)  e.m.f.  -j-  I  R  drop. 
Generator  terminal  e.m.f.  =  generated  e.m.f.  —  I  R  drop. 

The  generated  e.m.f.'s  being  equal,  since  the  machines  and 
speeds  arc  identical,  it  is  evident  that  as  the  unbalanced  load  in- 
creases, the  motor  terminal  e.m.f.  will  increase  and  the  generator 
terminal  e.m.f.  will  decrease,  the  voltage  between  "outers"  bemg 
assumed  constant. 

In  order  to  keep  the  voltages  balanced  automatically,  the  motor 
generated  (counter)  e.m.f.  should  he  decreased,  and  tlie  generator 
generated  e.m.f.  should  be  increased,  in  proportion  to  the  respec- 
tive /  R  drops.  This  can  be  largely  accomplished  by  cross-con- 
necting the  field  coils,  a«  shown  in  Fig.  4,  as  is  frequently  done 
at  the  present  time. 

At  no  load  the  field  rheostat.  F,  can  be  adjusted  to  compensate 
for  any  slight  inequalities  in  excitation  or  air  gaps,  and  as  the  un- 
balanced load  comes  on,  the  voltage  may  be  exactly  balanced  by 
moving  the  contact  toward  the  overloaded  side.  In  this  aiulysis 
the  slight  effect*  due  to  armature  rciction,  etc.,  have  not  been 
considered. 
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Exposed  Circuit  Wiring. 
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By  Louis  J.  Avbumbbl 

THE  various  kinds  of  drcttit  wiring;  in  which  the  wires  arc 
supported  on  porcelain  insulation,  and  including  exposed 
surfscs  wiiioft  ontside  circuit  wiring,  concealed  knob  and 
Mbe  work  tre  die  lent  expensive  methods-of  wiring,  and  if 


the  tube  slipping  out  of  place.  Joints  must,  of  course,  be  very 
carefully  made  and  soldered,  »o  as  to  prevent  l.  os^tiiiiR  up  and 
arcing.  Then  a  layer  of  pure  rubber  tape  should  be  put  over 
the  joint  as  well  as  two  layers  of  friction  tape,  the  latter  then 
betag  itaoreughly  painted  with  moisture-pro^if  paint, 

Tbe  ieeders.  or  risers  as  ihey  are  iiometimes  called,  should  be 
mn  M  Iporadain  knobe  fattened  lo  the  ttudding.  Porcelain  two- 
wire  deats  sboold  not  be  used  for  this  purpose.  A  good  type 


FIG,  I. 

properly  and  neatly  installed  make  a  very  satisfactory  job  from 
the  electrical  standpoint. 

Knob  and  tube  work  is  extensively  used  for  wiring  bouses  of 
frame  const rtictioa  The  boles  in  the  floor  beams  are  drilled 
just  a  trifle  smeller  Aw  the  forcdain  tube  so  that  these  can  be 
tightly  driven  in  widiout  brenking.  Porcelain  tubes  for  this 
work  have  a  shouMcr  on  One  end  which  butts  against  the  begins 
The  holes  are  drilled  with  a  Iohr  bit,  resting  against  the  top  of 
the  beam  next  to  the  one  cinlli  d,  tlic  holes  arc  thus  linllnj  a; 
an  angle  and  the  wires  zig-zag  when  threaded  through  the  tubes. 
In  esiimatinR.  lo  per  cent  sdditfanil  wire  must  be  allowed  for 
the  additional  length  of  wire  required  for  the  "lic-aagging." 
(See  Fig.  i.)  Do  not  run  the  two-circuit  wires  closer  togedier 
than  6  in.  Where  the  wires  are  brought  out  for  onileta,  eover 


FIG.  4, 


FIG.  5. 


them  with  flexible  or  porcelain  tubing,  especially  where  they  pass 
dirongh  tiie  piaster  w^llls  or  oeJlmg. 

Eitiier  single  braided  rabber<overed  wire  or  fire  and  weallier- 
piroof  wire  is  peimitted  by  the  underwriters  for  this  citsa  of 
In  a  dry  buildhig  die  fire  and  wcntberproof  wire  is 
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preferable^  as  it  is  dieaper  and  the  insaladon  does  not  deterionle 
as  rapidly  as  the  mbber-oovered  wire.  The  wires  nnist  not  run 
near  water  pipes,  for  if  they  do  the  wiring  is  classed  as  liable  to 
dampness,  and  In  such  cases  rubber-covered  wires  must  be  used. 

\N'herr  wirt^  rro'iv  rich  'Hhor  mvor  ono  with  u  ]iiiTrel.iin  tube, 
which  »liould  l>c  fastened  with  tape  or  cleated  down  lo  prevent 


of  insulator  is  shown  in  Fig.  3.  The  wire 
is  clamped  and  held  tight  between  the  upper 
and  lower  section  of  the  insnlaiors.  This 
method  of  fastening  wirm  to  inanlalon  is 
better  than  using  tie  wires.  The  slight 
additional  cost  of  the  uplft  insulators  over 
thr  solid  .incs  :-  rii'.rc  lliar;  coniiiciis.ntid 
I'v  the  SiTviiig  in  1-ilkir  ,ind  :n  tic  \virf<  II 
lir  wirrv  ntr  11-rd  thoy  must  have  insulation 
cnual  to  that  of  the  wire  tied.  It  takes  8  in 
of  wire  to  properly,  tie  a  No.  14  wire  to  a 
Standard  j-in.  insulator.  The  wires  must 
be  supported  at  least  every  4%  ft.  and  it 
exposed  to  injury  must  have  the  porcelain 
supporters  closer. 


ne.  3. 
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In  nnflmshed  attics  wires  must  be  mn  the  same  as  if  cm- 
eealed,  and  in  no  case  should  they  be  exposed  by  ninning  un  the 
upper  side  of  beamv  Wires  running  near  water  tanks  must  be 
rubber  covered,  a>  the  und(r«  titers  class  them  as  exposed  to 
moisture. 

Wires  rmi  on  ceiling*  i.f  low  basements,  where  they  are  liable 
to  injury,  must  be  protected  by  a  wixiden  guard  strip  on  each 
side.  This  strip  should  be  H  in.  thick  and  as  high  as  the  in- 
sniators  or  cleats.  (See  Fig.  3.)  lu  diis  class  of  wiring  as  well 
as  in  all  others,  no  wires  smaller  than  Na  14  B.  ft  S.  gauge  should 
he  used,  and  no  more  than  660  watts  allowed  to  a  circuit.  All 
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wires  larger  dun  No.  8  B.  ft  S.  must  be  soldered  into  lugs  where 
ccmnections  ate  made. 

F,TCtories  nf  open  mill  construction  having  wooden  beams  and 
girders  ;ire  UMially  wire<l  with  conductors  mn  on  porcelain  cle.-jts 
and  knolis.  The  mains,  if  N..  .)  H.  &•  S,  siie  or  larger,  .should  be 
run  on  single  cleats  as  shown  in  Fig.  4.   Although  the  rule  is 


Digitized  by  Google 


January  6,  iyo6. 


ELECTRICAL  WORLD. 


IS 


ttuit  the  wires  should  be  supported  evcijr  Aiift,  exception  IK 
made  on  wires  of  No.  8  B.  &  S.  gai^  or  iMin.  Iftheirfntm 
not  exposed  to  injury  they  can  be  ran  fram  bean  to  beam  instead 
of  brcaJdng  araund. 

If  heavy  wires  are  to  be  ran  through  the  beams  a  sprrial  form 
of  brace  will  be  found  serviceable,  by  means  of  which  hole*  can 
be  easily  drilled  parallel  «i!h  the  (lnnr  instead  of  a;  an  angle. 
This  method  of  drilling  saves  labor  as  well  as  lo  per  cent  of  wire, 


holes  through  which  the  wiict  pass  lo  the  switch  should'  be 
bnshed  widi  porodain,  or  the  wires  siionid  be  covered  with  flex- 
ible tubing:  A  system  of  feeders  for  a  4-slory  factory  aystem  io 
mnstnted  In  Fif  .  7. 

The  circuit  wiring  should  be  run  on  porcelain  cleats,  provided 
the  building  is  dry.  If  exposed  to  dampncs^s  or  acid  fumes  the 
wires  must  he  run  on  kn ol;*  .ind  he  riitiher-covcrid.  Standard 
cleats  are  glared,  and  in  two  p!<cl■^.  with  Rrooves  j'..  in.  .ipart.  to 
carry  b<itli  «tr^  ^.  The  wire*,  nitisi  be  sup- 
ported at  least  every  4'^  ft  If  the  beams 
are  further  apart  so  that  supports  are  over 
ft  apart,  a  running  board  must  lie  run 
from  beam  to  fwam,  and  the  wires  dcated 
on  the  board  (See  FSf.  8.)  It  is  a  too4 
plan  to  avoid  this  by  rwming  the  drcuit 


FIG.  10. 
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which,  in  heavj'  cables,  is  an  item.  Ii  also  avoids  the  tlifTiculty  of 
palKng  heavy  wires  tiirough  tubes  set  at  an  angle  in  the  beams. 

HVhere  wires  pass  throngh  partititms  ar  walls  they  must  be 
protected  by  poreehin  tubes.  When  they  pass  through  the  floor 

they  must  have  porcelain  bushings,  which  must  be  protected 
by  a  "kkkiiig  block."   (See  Fig.  5.)   They  can  also  be  passed 


Kic.  13.  no.  14. 

ihrungli  an  irun  pipe  rtiniiiiiB  fi  In.  out  On  Cacb  side  of  the  floor. 
In  running  the  uiros  thnn'Kh  the  pipe  thqr  must  be  protected  iqp 
flexible  tubing.    (See  Fig.  6.) 

Always  pass  all  wires  of  a  circuit  through  one  pipe,  especially 
if  the  ciretiit  is  an  attemating  one,  otherwise  induction  will  cause 
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wires  parallel  with  beams  or  girders  so  as  10  cttt  out  the  ex- 
pense of  the  nmnlng  board.  This  can  usually  be  accomplished 
by  running  a  sub-feeder  from  beam  to  beam  and  feeifing  the 
circuits  m  this  manner,  as  shown  in  Fig.  9. 

On  low  ceilings  or  in  lofts  wIhtc  cases  are  piled  up,  guard 
stripe,  shown  in  Fig.  2,  nuist  be  pr<>vi<lr(I 

In  stables,  brcweri^v  and  all  llln;(i^lK^  Mi'ijict  to  d.inipncs« 
and  acid  fumes  wires  must  be  run  on  porcelain  knobs,  not  cleats, 
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and  must  be  rubber-covered.  Feed  wires  running  up  side  walls  ■ 

nnist  be  h.ixcd  in.  or  c.m  be  installeil  in  iron  c(in<lnits  Mould- 
ings ati-  nftrr  f-i'rmilted  where  dampness  exists.  All  sockets  and 
fittings  for  use  in  damp  buildmga  must  be  specially  made  ta 
withstand  moisture. 


FtC.   18.  FtC.  IC), 


trouble.  The  underwriters  insist  on  this,  even  when  direct  cur- 
rent it  used.  They  say  ttnt  they  cannot  tell  at  what  future 
tfane  the  alternating  may  be  substituted,  and  naurally  then 
cause  trouble. 

In  installing  feeders  for  building  not  subject  to  dampness  it 

IS  bc>t  to  place  them  on  the  walls.  In  dry  buildiuKS  the  fire 
and  wv.ithrrprr.i,f  wire  ran  fif  iisul,  ■  itbtrw  ise  rnbbcr-cove red 
wires  must  be  installed,  which  aild  1 1  ii^idi  r.itil>  to  slic  cost 

In  rtinning  fecilcrs  on  the  walls  tbi  \  ^liniild  i.i  l>i  inicd  ni  at 
least  6  ft.  high,  as  a  protection  from  injury.  If  a  tloor-switch 
i*  used  it  can  be  mounted  on  the  front  of  the  boxmg.  The 


Where  wires  cruss  d-tmp  pipes  they  should  run  over  the  pipes, 
not  under,  so  that  the  moisture  cannot  drip  m  iIr-  wires.  The 
wires  should  be  covered  with  porcelain  lubes  where  crossing 
pipes,  to  protect  them  in  case  they  fall  on  the  pipes.  The  tubes 
should  be  secnrdy  niped  on  the  wires. 

In  wiring  stores,  offices,  or  buildings  having  flat  ceilings,  clenls 

sh«niUI  he  used  This  is  the  clieap< -I  and  quickest  Uray  lO  whw 
such  pl.iccs.  and  where  appearance  does  noi  count,  is  preferred! 
fiir  thise  rcasni's.  Wires  shouhl  have  no  kinks  and  imisi  li<- 
strctrhcd  very  lightly.  In  wiring  circuits  with  cleats,  a  gtytil 
plan  on  straight  runs  is  to  tighten  both  ends  after  stretching  the 
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wire*,  and  then  fill  in  with  oleau  «  leasi  every  4;  i  ft. 

WIlcil  circuL-  .::  I  II  out  of  doors  gri-at  irarc  iini^i  be  used  in 
jiropcrly  msui.imig  ti.c  wires  f>n'.\  w atiTiiroo!  Jciiccs  and  rub- 
btT-covcrod  Wirt  sliouiJ  be  u^oii  I'oi  mkIi  work.  Al  the  point 
where  wires  run  out  01  a  buiiding  it  is  u  good  plan  to  liave  a 
switch  and  cut-out.  Run  them  out  in  iron  tube$  so  beni  as  to 
form  t  drip  loop.  An  inn  elbow  poinied  downward  and  with 
knidiiiigs  on  tlw  «nd  mim  a  foo4  AliNC  for  putpoce. 

Iq  stmnicr  cankaa  and  onldoor  places  of  winMWHiit.  open 
circnil  wiring  is  extcnsivety  used.  Use  only  porcdain  knobs, 
no  cleats,  for  outdoor  circuit  f  iring.  .-Ml  the  lillinRs  should  be 
waterproof,  and  care  must  be  used  in  the  selection  of  sockets. 

Strings  of  U^hi-.  mc  '.<'ty  i": t .;ii';iiilv  .:.',;i...J  to  light  gardens, 
walks,  etc.  A  good  scheuic  iur  wiiiiig  up  such  a  string  is 
shown  in  Fig.  10.  The  strain  is  taken  by  a  galvanized  iron 
table.  To  this  are  attached  the  lamps  by  means  of  iron  hangers. 
The  split  insulators  on  the  ends  grip  the  circuit  wire  as  well  as 
the  socket  wire.  Such  a  method  of  stringing  wires  is  the  best 
to  nsct  tbongh  a  little  more  expensive  than  stringing  them  with* 
viu  die  gahRmiiied  wire  SMppart.  Tlie  chctut  wires  are  pulled 
tight  and  fii«te«ied  to  the  ponxlatn  ciiicuit  breakers,  as  illustrated. 
L'sc  iii!.,;I;itirl  ;uri-.buLklcs  to  keep  the  galvanized  wire  taut, 
which  viiicji  iiack  cm  thus  be  readily  tightened  up. 

In  factory  work  uVifie  tli<  jm-  a  niiit.lu  r  if  detached  build- 
ings supplied  by  a  ccutr.d  ^Uinl.  uutj.i<je  line  work  becomes  a 
necessary  branch  of  the  wiretnan's  trade.  For  such  work  triple- 
braided  weatherproof  wire  should  be  used.  Wbete  wires  enter 
and  leave  tmildings  they  should  have  sMitaUe  snppoftit  and  the 
tnsnialed  turalmcktes  should  be  used  10  take  the  strain  off  the 
pins  and  insulators.  (See  Fig.  11.)  Use  a  good  qualitj-  of 
insulator,  as  illttltrated,  and  screw  it  on  an  iron  pin.  Wooden 
|)ins  break  too  easily  and  for  that  reason  should  not  be  used. 

Lightning  arresters  should  be  installed  on  all  outsidv  i>e<;i'i« 
tmless  the  runs  are  very  short.  Care  must  be  used  t  i  pr  iperly 
install  the  lightning  arresters,  for  if  improperly  crciiid  they 
are  dangerous.  The  ground  wire  should  run  to  the  ground  in 
a  straight  line,  not  having  any  angles  or  bends.  If  run  through 
an  iron  pipe  the  wires  should  be  soldered  to  the  pipe  or  the 
arrester  becomes  useless. 

Stranded  wires  should  be  used;  and  shBttld  ba  iutafled  secttidy 
10  a  copper  ground-plate,  and  then  soldered.  This  plate  dMMdd 
be  buried  in  danip  (ground  surrmint!e.I  !.y  pulvcrL^nt  coke,  or  char- 
coal. The  groiin  i  plate  shoult:  li.ivi-  .11  Ic.isi  two  iquarc  feet  of 
•-nrf.n-c  .i:id  he  i/id  iti_  thick  I'.iir.t  rv,;r  vyjih  waterproof  paint 
•where  the  wires  are  soldered  to  the  plate,  to  prevent  corrosion. 

In  selecting  fittings,  such  as  rosettes,  receptacles,  etc.,  for  use 
in  connection  with  expoted  wiring,  the  points  to  consider  are 
pricea,  adaptability,  appearances,  and  test  but  not  least,  whether 
they  m  National  Electric  Code  standards— that  is,  are  approved 
by  the  tmderwiitera. 

Simp  switches  for  use  in  connection  with  exposed  wiring  should 
lie  mounted  on  small  porcelain  knobs,  as  shown  in  Fig.  12.  This 
.nltun.  ;hr  w  ire  to  be  brought  through  the  back  of  HUt  swilch 
w  II bout  fusiiing  in  cont.ict  with  the  walls. 

The  commonest  type  nf  tixttire  is  the  drop  light,  in  which 
the  lamp  socket  is  cotinecied  by  means  oi  flexible  cord  to  the 
circuit  wires.  Tliis  conneciiun  is  best  made  through  a  porcelain 
Tosette*  so  that  the  strain  shall  not  come  on  the  oonmectHNi. 

Receptacles  of  varions  types  are  used  in  cmmeeiion  with  open 
-wiring.  Those  hmwiih  iltusirat.d  .tre  suitable  for  the  work. 
It  is  best  to  use  those  not  having  the  e\|Hi<ied  contact  ears.  (Pigs, 
l.t  -nnd  14.) 

For  use  in  connection  with  wiring  in  damp  places  or  out  of 
•floors  wc.-itherproof  devices  are  necessary.  For  w e.ltherproof 
drop  Jnnips  use  No  14  H.  &  S.  flexible  rubber-covered  wire,  which 
should  be  soldered  directly  nn  the  circuit  wires  and  to  the  lead- 
ing wire<  oti  the  futcket.  which  should  be  weatherproof.  (.'>ce 
Fig.  is)  Lamp  cord  simuld  never  be  itsed  in  damp  phiccs.  A 
good  receptacle  for  damp  places  is  shown  in  Fig.  t6.  The  base 
projects  beyond  Ok  connecting  phiga  and  a  rim  carries  the  drip 
nway  from  the  exposed  contacts.  Other  forms  of  weatherproof 
receptacles  are  furnished  with  wires  already  connected,  as  are 
shown  in  I'iys.  17.  18  and  10  \\  iih  these  it  h  nrcr--  iry  to  solder 
the  wires  to  the  circuit  wire'>  and  mount  them  on  knobs,  unless 
the  wires  are  brought  throngh  the  sides,  as  shown  in  Fig.  19. 
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District  Supply  in  Rural  Communities. 

The  protili^m  uf  •.iipij^y .<  l.ifgr  ihitrict  with  clcctrin  iigin 
ami  ijuatr  irom  one  targe  power  station  favorably  located  as 
reyuidj  fuel  and  water  has  always  been  an  attractive  one  for 
engineering  consideration  ever  since  the  high  voltage  trantmis- 
aton  of  power  began  to  be  talked  of.  Such  district  si^y.  to 
amall  towm  and  villages,  however,  baa  had  to  await  the  develop- 
meat  of  high  voltage  tnunmissnn  on  a  large  scale  before  the 
experience  and  the  apparatus  necessary  to  cheaply  construct 
small  transmission  lines  were  available.  The  time  has  now  ar- 
rivcJ,  however,  when,  by  virtue  of  'he  development  in  heavy 
power  transmission,  it  is  possible  to  t>b'..iin  -il  a  very  reason- 
able figure  i(  iMT  itDL-  ami  technical  knowlrdicL-  necesiary  to 
construct  fairly  cheap  and  reliable  transmission  lines  operating 
at  from  6,000  to  20;o00  volts.  0\'er  which  power  can  be  trans- 
mitted from  one  large  country  village  to  a  number  of  smaUer 
ones  in  the  same  locality  without  running  up  an  investamt 
m  transmission  line  which  is  prohibitoiy.  The  supply  of  a  laige 
number  of  villages  from  one  power  station  has  naturally  been 
accomplished  first  in  the  suburban  districts  around  nir  hir^T-i 
cities,  where  there  are  a  large  number  of  sniall  to-niii  a  ihuci 
distance  apart.  The  snull  load  to  be  oblainr.:  m  any  one  town, 
would  make  the  operation  of  a  small  central  station  in  each  towM 
iinii-"ri\,lil.  r;v  ".iipplying  these  towns  over  transmission  line' 
from  one  or  two  central  stations  the  character  of  the  invest- 
ment is  entirely  eh.ingcd  giving  it  not  only  better  returns  but  a 
stability  that  no  single  imall  plant  operating  in  a  suburban  vil- 
lage could  have;  In  the  case  of  companica  operating  in  the  sufa- 
urhan  districts  aromd  faife  cities,  Hit  ■anal  rapid  growth  of  the 
population  of  such  districts,  as  well  as  the  size  of  the  popu- 
hilioii  detiendcnt  on  any  imic  station  of  transmission  lit :i\  lin^  jus- 
tified a  somewhat  more  expensive  construction  than  can  be 
justified  in  the  case  of  village  to  villaKc  supply  in  rural  communi- 
ties where  the  villages  are  not  only  small  but  a  considerable  dis- 
tance .tpart.  It  is  with  this  latter  class  of  district  supply  eOB- 
panies  that  we  propose  to  deal  especially  in  this  article,  as  we 
believe  that  at  the  present  time  we  are  at  the  begiminf  of  greal 
development  along  this  Ihie  among  the  rural  cnmmmiiliea,  and 
especially  diose  of  the  Middle  West  where  sutions 'm  villages 
of  less  than  j.noo  inhabitants  are  common  \  number  of  coni- 
pan{e<  operating  in  such  rural  villages  have  begun  to  extend 
their  lines  to  neighboring  towns  with  results  so  .satisfactory  that 
progressive  central  station  owners  in  other  towns,  favorably 
situated  for  transmittinf^  powrr  to  neighboring  viUagei,  will  not 
fail  to  take  advantage  of  the  situation. 

The  proUen  ai  it  uaually  presents  itsdf  to  the  aanafler  of  a 
country  electric  light  plant  is  something  like  this;  Given  a  v3- 
lage  of  1,000  to  2,000  inhabitants  7  to  15  miles  distant  from  a 
larger  town,  and  an  electric  light  plant  in  Im:;-.  \;nr:gfs.  will 
it  pay  to  build  a  transmission  line  and  transmit  pi  vvcr,  aUit^don- 
mg  the  steam  plant  in  the  small  vdla);:'-  Or,  if  the  smaller 
vill.ige  has  no  plant  al  present,  can  one  b«;  put  in  and  service 
maintained  over  the  transmission  line  at  a  profit  and  with  sat- 
isfaction to  consumers?  Generally  speaking,  the  answer  to  these 
questions  is  yes.  F.xpericnoe  in  Illinois  shtiws  that  through 
the  open  country  a  fairly  snbstatitial  but  small  transmission  line 
can  be  Irailt  at  an  expense  of  from  $150  to  $joo  per  mile.  The 
cost  of  itcp-up  and  step-down  transfonners  and  lightning  pro- 
tection will,  of  course,  be  somewhat  in  proportion  to  the  power 
to  be  transmitted,  approximating  ?jo  j  i  1  k  .v  nf  capacity,  but  in 
any  event,  it  is  evident,  without  any  vciy  >  t  calculation  that 
a  pole  line  with  the  neccss.iry  step-up  and  t.  p  d.  ,mi  iji' .it.iin- 
will  in  most  cases  cost  no  more  than  a  small  steam  plant  to  sup- 
ply the  same  capacity.  The  supply  of  small  village  over  a 
iransmis»ion  line  rather  than  with  a  small  steam  plant  will  ns> 
ually  mean  the  saving  of  the  wages  of  one  man  in  the  smaller 
village.  If  the  village  is  large  enough  to  require  Oae  services  of 
two  men  to  operate  the  plant,  one  of  these  can  be  dispensed  with. 
If  a  village  plant  is  so  small  that  it  is  operated  by  one  man,  it- 
can  sometimes  be  operated  without  any  regular  sub-station  at- 
tendant if  supplied  "\  i  r  the  tr.-insmission  line,  and  an  arrange- 
roeitt  can  be  made  with  some  man  having  other  busiitess  in  the 
small  village  to  answer  emergenqr  calls  to  rcpiaoe  fuse*,  etb, 
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an  occasional  visit  being  made  by  cniploycfs  regularly  main- 
tained at  the  company's  headquarters  in  the  larger  town.  So 
inaell  for  aaving  of  labor.  As  to  saving  of  coai,  ii  is  well  known 
that  a  ytry  sotall  plant  equipped  waih  high  ^eed  cnginea  and 
canyiag  fall  load  only  a  ahort  tiime  flBch  day  ia  About  ma  aneeo- 
nomieal  a  proposition  from  the  standpoint  of  fuel  and  nmintc- 
nanm  as  anything  known  In  the  central  station  Tine.  The  cost 

lif  maint.iini;5R  the  Ir.iniiiiis-ioii  liin-  i-.  ii<it  an vu iicn  laMriy  ;l^ 
lar^o  th.il  i>l  :;',,i::'.t;iin:ny  tin'  iiiiitlt  blCdiii  plan!,  anil  the  rv 
li,i!iih;.v  iunJ  fi>-i<iuiii  iDjiii  iiutfrtiptions  is  greater  with  Iran'-- 
mitted  power.  The  larger  station  would  usually  have  some  little 
reserve,  while'  a  amall  slaition  has  no  reserve,  consisting  usually 
o<f  one  Mkr  and  one  cflginc  This,  too^  io  a  country  where 
boiler  leak  and  lack  of  attention  thento  aiay  put  the  boiler  oat 
of  buiincM  for  a  week  at  a  time  at  awat  imwipaclwl  and  unfor* 
tanale  6niea.  The  cott  of  fnel  per  kilowatt  hour  in  a  laige  sta* 
tion  4>s  compared  with  a  small  station  depends,  of  course,  upon 
the  types  of  c(]uipmeni  in  both  stations,  but  under  conditions 
iM^Mig  in  country  electric  light  stations  the  cost  of  fuel  to 
supply  the  load  in  the  smnll  town  in  addition  to  the  previous  load 
is  insignificant  compared  to  the  fuel  required  to  run  ihc  small 
plant  alone.  Along  with  this  question  of  generating  cccmuniy  must 
be  cooaidered  wvcral  other  items.  It  may  frequently  be  the 
case  that  a  power  aervice  which  will  give  a  day  toad  can 
be  natntainad  in  tlw  niallcr  town  when  it  is  lopplied  over  the 
traiuuitalon  line  and  that  audi  service  wonld  be  entirely  oat  of 
the  question  if  a  small  steam  plant  in  that  town  hxd  to  be  oper- 
ated all  day  to  supply  ihc  ^^*rvict■  Tlir  .iiJditii-n  of  such  a  power 
service  in  a  small  '.f  wn  to  tin-  pi i wet  loail  ,ilread>  or.  the  station 
in  the  liirgLT  to-.vt.  ti'it  oi.'.y  .Tiids  t  i  thr-  fconomy  of  griieraling 
current  in  the  larger  town  but  may,  if  steam  heating  i-  'lone 
from  tbe  larscr  station,  enable  additional  customers  to  [k  :.:ken 
proAtalily  on  tbe  steam  beating  service,  which  service  should  us* 
nally  ha  kept  down  to  an  amount  which  can  be  supplied  f  n>m  tiie 
I  «tl  day  without  the  necessity  of  putting,  live  steam 
into  the  tuaini.  lasf.  hut  not  least,  if  a  central  station  company 


,if  the  company  to  Yates  City,  to  do  electric  lighting  at  tlut 
place.  This  extensioo,  oi  course,  involved  no  engineering  prob- 
lems other  than  those  met  ia  i,ioo-volt  distribution  around  Elm- 
wood.  Last  year  a  larger  Otp  wis  tahen  to  increase  the  loadi 
A  frandiiie  for  dcetrk  Itfiting  was  tecuted  at  Brioddl  M 
town  6yi  miles  noitfacast  of  Ebnwood.  Brfanfttid  had  a  popola- 
tkwi  in  igoo.  of  677. 

The  ;n.i(i,  Fii;  1.  n  ^  the  location  of  Elmwood  with  refer- 
iim  lu  the  other  iowns  supplied.  This  6!4-milc  transmission 
one  tu  Brirnficld,  is  operated  at  a  vjhagr-  uf  6/<xi,  The  per- 
mission to  set  poles  was  purchased  tor  a  nominal  considera- 
tion of  fanners,  almost  the  entire  distance;  this  purchased  right 
of  way,  being  jnst  outside  of  the  right  of  way  of  the  Chicago, 
BtttlinahHi  k  Quincy  Itailroad,  which  connects  the  two  towns. 
No  diSculiy  waa  experienced  in  purchasing  this  right  to  set 
poles.  In  the  work  of  seeurfaig  the  right  of  way,  Mr.  Brown 
was  accompanied  by  a  fanner  who  was  acquainted  with  nearly 
all  of  those  from  whom  it  was  necessary  to  secure  the  right. 
The  right  of  way  eKjx  nsc  therefore,  was  purely  nominal,  other- 
wise it  would  have  beets  impossible  to  build  the  line  at  a  oo-t 
that  would  have  made  it  praLtii  able. 

Fig.  3  gives  a  good  idea  of  the  pole  line  and  construction. 
There  is  nothing  remarkable  in  the  pole  line.  Twenty-live  foot 
cedar  poles  with  6-in.  top  were  employed,  except  where  extra 
height  was  tieeded  for  some  special  pmpose.  The  usual  two- 
pin  cross-arm  with  the  comMon  wpaialioin  between  wires  of. 
28  in.  was  used,  the  transmission  circuit,  of  course,  being  single- 
phase.  The  cross-arms  art  Ii  Ottil  tr^  thv  p  lUv  By  bolting 
the  cross-arms  and  gaining  out  the  poles  to  receive  the  cross- 
anna,  it  was  thought  unaeoessary  to  brace  the  crosa-anns.  The 


Fig.  I.— M.sp  or  Rural  District  Supply  at  Elmwood,  111, 


can  thus  rcith  am  to  -iirinniulini?  villagfs  ;ind  supijly  the  tiia 
jority  of  those  within  a  given  radius,  it  makci  it  possible  to  cm- 
ploy  a  better  grade  of  talent  both  in  the  engineering  and  business 
departments,  putting  it  more  on  a  par  with  companies  operating 
ia  larger  towns.  To  sum  up  the  whole  situation,  district  supply 
throws  open  tbe  possibilities  of  laakiag  several  smaN,  poorly 
paying  central  statkms  imo  one  profltaUa  well  managetl  com- 
pany. The  foliowMig  aceonnta  of  plants  sncecssfnlly  operating 
a  district  siippiy  service  win  be  found  of  interest: 

DISTSICT  SL'ITLY  AT  FJ.MWOOD    If  I 

Some  time  aRo  when  F.  L.  Brown,  the  owner  of  the  electric 
light pl.-iiit  at  I-'linwoo<i,  Illinois,  found  that  he  had  developed 
a  load  on  thr  staiii  n,  nearly  as  large  was  possible  in  Elmwood, 
he  begat!  to  cast  about  for  new  fields  to  conquer.  The  resull 
tt,  that  from  tbe  electric  plant  of  Elmwood  electric  light- 
big  ssrvloe  is  now  supplied  to  two  other  country  villages.  Elm- 
mwd  had  ■  population  in  1900  of  i.s&i.  Two  and  one-half  milcii 
Astant,  is  Yales  City,  the  population  of  which  in  1900,  was  650, 
The  first  move  was  to  extend  the  t,Too-voJt  single-phase  circuit 


pules  p!;iLeii         ft  .ip.iri      I  In  wire  is  No.  6  medium  banl 

drawn  copper.    TIk-  if.'-nKil'jrj  .in-  tin-  \  ictor  No.  15  gla.ss. 

The  cost  of  the  pole  line  between  the  two  towns,  byi  miU-, 
was  approximately  $1,650,  or  $255  per  mile  No  special  sub- 
statkm  or  transformer  bouse  is  nsed  for  the  step-up  and  step- 
down  IfansfiMBera.  The  dectric  light  plant  and  office  at  Elm- 
wood, ia  Aown  in  Fig.  3.  In  front  of  the  office  is  seen  the  step- 
tip  tmnaformcr  with  Its  ligfatnmg  arrertcrs,  located  on  a  ptat' 
\,.rm  :i.ilf  way  up  tbe  pole.  This  arrangement  of  transformer. 
;nni  arresters,  is  shown  more  in  detail,  in  Fig  4.  The  trans- 
fortt.ri  is  30  kw,  oil-insulated,  oi  Ft.  Wayne  manufacture. 
The  lightnmsf  arrpsters  and  kicking  mil-;.  <if  (ronrr;!!  I'"lci- 
tric  manuf.icturL-,  .-itl-  m  t;u'  hoxc-.,  ■-n  n  on  tht  oppositr  ^nie  of 
the  pole,  from  the  iransfornier.  Fuse*  have  been  provided  on 
the  pole  for  tbe  transformer  but  these  will  not  be  used,  as  tlu  y 
are  unnecessary  so  long  as  there  is  a  fuse  on  that  drcuit  in  the 
station.  Sqarate  feeders  from  the  slalion,  of  course,  supply  this 
transformer. 

The  step-down  arrangement  at  Brimfield,  is  similar  to  tbe 
step-up  arrangement  at  ElmnoMl.   The  method  of  managing 
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the  bu>incss  at  Orimficid  is  interesting,  as  it  does  away  with 
the  expense  of  a  nwii  on  regular  pay  at  Britnfield.  There  are 
two  men  engaged  in  other  work  at  Brimfield,  who  have  been 
at  times  empKiyed  on  electric  light  work  by  the  company,  and 
lhe.se  men  can  be  called  up  by  telephone  any  lime  to  answer 
emergency  catU,  such  as  puting  in  fuses,  or  making  light  repairs 
at  Brimfield.  The  heavier  work  is  done  by  the  company's 
regular  employees. 

Right  and  one-half  miles  beyond  Yates  City,  is  the  town  of 
Maciuon.  Mr.  Brown  contemplates  building  a  transmission 
line  to  that  point,  sometime  in  the  future. 

The  station  at  Elmwood  is  .somewhat  of  a  temporary  character, 
having  been  hurriedly  rebuilt  some  time  ago.  after  a  fire  which 


riC  a. — TRA.NSMISKIOK  LINE. 

completely  destroyed  it.  il  contains  three  boilers,  66  in.  by  1 6  ft., 
of  the  horizontal  return  flue  type,  housed  in  a  brick  boiler  room. 
Another  boiler  of  the  ssme  size  is  being  added.  The  generating 
plant  contains  twn  loo-kw  Ft.  Wayne  i.y-cy'cle  generators,  and 
one  go-light  \V<mi<I  series  arc  dynamo.  The  ennincs  are  high 
speed,  and  transmit  [mwer  through  the  medium  of  a  line  shaft. 
The  coal  burned  is  a  mixed  nut  and  slack,  which  costs  only 


FIC.  .t.— tLi;i  mil    LIlillT  l'L.\NT.  OFFKT.  ANU  STEK-IT  TRANSPORMER 
AT  ELM  WOOD,  ILL. 

40  cents  per  ton.  Four  men  are  kept  regularly  on  the  pay  roll, 
in  addition  to  Mr.  Brown,  who  gives  the  business  most  of  his 
lime.  Extra  men  arc  hired  when  there  is  an  unusually  large 
amount  of  work,  in  the  way  of  wiring  houses,  or  construction. 

The  r.ite  authori7c<l  by  the  franchise  is  20c.  per  kw-hour.  hut 
Mr.  Brown  ha*  voluntarily  rriiixed  it  t<>  loc.  per  kw  hour.  The 
minimum  hill  tn  any  customer  is  one  d  illar  per  month.  It  is 
interesting  to  note  that  after  the  change  was  made  from  flat 


rates  to  the  meter  system,  the  peak  load  is  less  than  it  was  be- 
fore, although  the  gross  amount  of  business  done  is  greater, 
and  the  gross  revenue  better.  .-\n  ununuil  system  of  wiring 
customers'  premises  is  in  vogue  whereby  the  company  retains 
ownership  of  the  wire  on  the  customers'  premises,  the  cu.stomer 
paying  for  the  labor  of  installation  at  a  rate  of  50  cents  per 
lamp.  The  customer  owns  the  fixtures  on  his  premises.  Mr. 
Brown  considers  this  system  attr.-icts  a  immber  of  customcr.<i  in 


m 

riC.   4. — 30-KW,   6&OO-VOLT   .STKl'-t  l-   TKA.V.SFOHMFJl   AVt>  LIGHTNING 
ARRESTERS  UN  POLE.  ELM  WOOD,  ILL. 

a  small  lown,  who  would  otherwise  think  they  could  not  afford 
to  put  in  electric  lights.    No  day  service  is  given  at  present, 

DIREKT  SOPPI.V  AT  F.MRIIURV,  ILU.VOIS.  • 

The  Fairbury  (Illinois)  Electric  Light.  Heal  &  Power  Com- 
pany, furnishes  an  excellent  example  to  other  small  companies 
operating  in  country  villages,  of  uhat  can  be  done  in  the  way  of 
reducing  operating  expenses,  and  incre.Tsing  the  revenue,  by 
supplying  '  neiffhboring  sm,'<ll  villages  electric  light  and  power 
from  one  plant.  Fairbury.  where  the  central  station  is  located, 
was  credited  by  rhe  igoo  census  with  a  population  of  2.187 
while  Forrest,  .ilunit  five  miles  distant,  had  a  popnlalimi  of  95-' 
The  population  of  Fairbury  ha>  evidently  increased  very  much 
since  igoo.  To  the  casual  observer,  il  would  appear,  to  have 
a  population  «niicwhere  between  2.500  and  3JO00.  Many  ntw 
houses  have  been  built  since  igoo.  Forrest  has  now  probably 
from  1,200  to  1.400  inhabitant''. 

The  company  has  Iktcii  operating  electric  lighting  service  in 
Forrest  with  current  transmitted  over  a  6600-voll  transmission 
line  from  Fairbury.  since  N'ovember  i.  li;o.i.  Previous  lo  that 
time,  a  small  electric  light  plant  had  been  in  operation  at  For- 
rest for  several  years,  but  it  had  alwa>s  been  an  unprofitable 
undertaking,  a  great  many  managers  and  owners  having  tried  to 
make  it  pay  withi'Ui  success.  It  was  a  direct-current  plant  with 
one  engine  and  one  boiler.  In  igo.i  the  Fairbury  Electric  Light, 
Heat  and  Power  Company  piircha'.e!!  the  plant  for  $2,230,  which 
was,  of  course,  less  than  one-half  of  ihc  original  cos(,  and 
represented  a  little  more  than  its  v.ilue  as  scrap.  By  some  for- 
tunate trades,  the  company  was  able  to  realize  .itiout  $i.Koo  on  ihe 
old  plant,  the  Imiler  being  traded  for  a  lot  of  coal  at  a  neighboring 
coal  mine,  the  engine  and  dynamo  sidd  t'l  second  hand  dealers 
while  the  copper  used  in  the  direct-current  distribution,  was  uti- 
lised for  altcrnaling-current  distribution  in  Fairbury  and  For- 
rest. 

In  January,  KJ03,  when  the  stca'ti  plant  w.is  bring  operated 
.it  Forrest,  $125  worth  of  coal  wa^  burned,  and  the  engineer 
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was  paid  $50  per  month.  This  made  an  ex^eme  of  $175  for  tliat 
month,  not  induduig  iiicid«ntais»  or  the  time  given  to  the  plaot 
by  the  owner,  who  alae  gave  it  aonte  attention,  in  ndditioR  to 

the  etigincrr. 

In  Jwnaiarj',  iHc  i  orr^-st  '.uaJ  was  tacricU  by  means  ut  the 

transmission  line  fr.i::i  the  stutioii  .it  Fairbury.  The  Fairbury 
station  for  this  nionth  burned  less  than  $25  worth  more  coal 
than  in  Januarj',  jgoj.  This  extra  $25  worth  of  coal,  not  only 
took  care  of  the  lighting  of  Forrett  but  also  took  care  of  the  in- 
create  of  load  in  l-'airbury.  At  Fairbury  a  ss-bp  grain  elevator 
motor  mnniitg  alioat  itMH  houtt  |wr  dajr  had  heen  added  since 
Jamiary,  1903,  to  lay  notiilqg  of  die  actnri  gTowdi  qf  misc^ 
lancous  light  and  posver  boiinest  during  the  year.  Moreover, 
coal  cost  21/^  cents  per  ton  more  thin  in  1903,  and  service  w*« 
given  to  Fi  rri-t  'i.i-ir:-  pir  il.i;..  wWilc  In'fore  it  had  been  given 
only  diiruig  ilic  nik'lii.  The  management  estimates,  that  $15 
'Aortli  c  •:![  ]..r.<lj.il<Iv  rcpmenled  Hie  aclnal  oiwl  retjniied,  in 
the  lighting  of  Forrest. 

Tiie  groai  income  of  tlie  Forrest  plant,  wlien  it  was  talien 
over  was  about  fifis.  the  bett  nionth  in  the  yea&  Tli«  gnat  in- 
come from  Forrest  now  in  over  $275  the  best  month  in  the 

year.    The  cost  of  l;i':>i:r  .i;  Forrest       still  abom  the  ^.i-.ve 
previously,  because  1        mnn  is  kepi   iIktc  1r.  do  ami 
look  after  the  interc-'--  if  llif  i:ini|i;i:.i  m  thut  louti.     Tin:  ser- 
Tic««  of  this  man,  however,  are  made  necessary  by  the  increase 
in  faoaimaa. 

The  great  reduction  ia  operating  expeneee  bgr  viitiie  of  the 
tnuumiaiion  line  ha*  been  given,  and  it  it  now  in  order  to  tn- 
qntre  into  the  cost  of  the  line  and  the  character  of  its  construc- 
tion, as  well  as  the  cost  of  changing  the  existing  distributing  sys- 
tem in  Forrest.  The  6,600-volt.  single-phase  transmission  line 
from  the  step-up  transformers  in  Fairbury,  to  the  step-down 
transformer  in  Forrest,  a  distance  of  miles,  cost  about  $l.5cx>, 
or  $316  per  mile,  for  the  pole  line,  The  step-up  and  step-down 
transformers,  each  of  50  kw  capacity,  with  Ql^ltnlng  arresters, 
cftc,  cost  $500  each.  The  fa%h-tenaion  line  praftr,  therefore, 
cost  about  9^500-  Bciidet  tine  there  waa  0ie  enyente  of  dtang- 
fng  the  dittribntion  in  Forrest  from  direct  to  altmating-cnr- 
rent.  The  cost  of  purchasing  transformers  and  chatiffing  the 
Forre'!  flhtribution  systein.  w.t*  :xho:;t  $,',.or:.o,  nial<in>r  a  'j-tal  in> 
vestment  in  the  Forres!  ;)Iant  of  $5.5130,  nicluding  the  purchase 
price.  The  reductior.  in  "he  operating  r?t).>t.'n5c5  a.s  before  given, 
it  is  seen  was  enough  to  make  the  cliange  profitable.  At  the 
present  time  there  i<.  no  power  load  at  Forrest,  but  it  i.s  hoped 
to  soon  secure  some  motors  there,  including  water  pumping 
for  the  city  and  railroads.  It  goes  without  saying  that  tbe 
dnnge  «a<  a  good  thing  tor  the  Forrest  service;  at  the  enrrent 
Is  now  on  the  If  net  93  honrt  per  day.  and  it  ft  possible  to  obtain 
power  service  where  it  could  not  before  be  obtained. 

The  transmission  line  of  4^  miles  length,  and  operated  at 
6^600  volts,  was  built  mainly  with  20-ft.  poles,  having  7  in, 
tops,  Sti  seen  in  Fig.  2,  The  poles  arc  placid  IJO  ft  .itiiirt  M 
h^hway  crossings,  and  in  the  towns  at  either  end.  higher  poles 
are  used.  The  distance  between  wires  is  36  in.  The  insulators 
are  Hemingray  glass  type,  grooved,  double  petticoat,  boiifhi  ir 
the  open  mailiet  The  wire  11  Na  S  soft  drawn  copper,  the  soft 
drawn  being  telcetcd  bccanse  of  some  disastrous  expciienoes 
Pretident  Foster  had  with  hard  drawn  cof  per  in  a  nc^lioriiig 
ci^. 

The  station  at  Fairbury  contains  threv  horizontal  return  flue 
boilers.  Two  of  these  arc  5  it.  x  16  ft.  with  4-in.  fluc^  uml  one 
5  ft.  X  14  ft  with  a^-io.  flues.  The  latter  boiler  was  purchased 
from  a  milt,  which  was  procured  as  a  pomr  cuslMner  by  >o  do- 
ing As  the  company  needed  the  boiler  and  it  wns  neeessaty  to 
take  it  to  secure  the  power  businrs-^  from  thit  mill,  it  was  con- 
sidered a  good  move  The  engine  rooni  contains  two  high  speed 
engines,  one  Ideal  .'md  one  New  York  Safety.  From  one  of 
these  engines  In  driven  one  l.>o-k\N.  i.ioo-vi'tt.  i.»5-c>clr  (ienoral 
Electric  single-ph.tse  altTn.itor,  and  one  35-kw  alternator.  From 
the  other  engine  is  driven  a  7t>-k\v  alternator  and  a  00-kw 
Foet  Wayne  500-vt>[t,   clirect-i-iirr<tit   iiowcr  !;<'inr,it  ir     ,MI  <ii 

tte  present  power  load  except  fan  and  dental  motors  is  carried 
frooi  the  soo-volt.  direct-current  generator.  The  engine  mom 
is  of  wood  with  a  concrete  floor.  It  is  expected  to  put  up  a 


brick  building  in  place  of  the  woodcn  one  onut  year  and  to  pro- 
vide for  additional  capacity. 

The  inaxhniun  or  peak  alteraating-curreat  load  at  Fairbury 
is  lOf  amperes  at  i,ioo  volts.  The  peak  load  aa  the  Forrest 
feeder  is  35  kw.  The  nuximum  load  on  the  direcKurrent  power 
service  is  65  kw.  The  connected  power  load  is  128  hp  in  500- 
volt  motors.  The  company  has  secured  almost  every  power  user 
in  Fairbury  exe.pt  tb-.  i  ity  r'-^'iiving  plant  The  city  is  now 
spending  from  $j.50o  lo  $3,900  per  year  pumping  its  water.  The 
company  offered  to  do  the  city  pumping  for  the  amount  of  the 
present  city's  coal  and  coal  haulage  bills,  which  would  result 
in  the  saving  for  the  city  of  something  like  $2,000  per  year. 
The  mayor's  brother-in-law  rant  the  city's  pumping  pUnt«  bow- 
ever,  so  the  company  it  waiting  for  a  chance  of  admaistntmn 
before  any  further  attempts  to  secure  tbe  pimipiin  catrict 

Power  is  sold  by  meter  in  both  town*.  There  are  about  J40 
meti'Ti  ill  Fairbii.'y,  i  f  wbii-h  J'xi  are  in  resIJenccs.  Gasoline 
aro  h.u-r  lu  i  ri  tfnip''!  arils  inakir,^'  '^oti'.'.:  inroads  ;n  the  c,)n)- 
mt-r..ial  vtcrc  b^blnig  business.  I'lir  lat.  v  are  i  i  cents  per  k\v- 
hour  for  residences,  and  10  cents  lor  stores,  with  no  minimum 
bills. 

The  rates  for  power  are  from  10  cents  down  to  ayi  cents  per 
kw-hour,  alttmigh  the  company  has  bat  ooe  cttSlomer  who  gets 
as  low  as  3)4  cents.  This  is  a  large  motor  with  a  steady  load. 
The  company  does  not  fumish  free  lamp  renewals,  and  sells 

lamps  to  customers  at  25  cents  each.  Various  types  of  meters 
are  in  use,  those  in  Forrest  being  mostly  of  Fort  Wayne  manu- 
facture. The  meters  now  being  installed  ?.tc  Wcstinghouse.  For 
a  small  town,  the  ccunpiiny  is  making  grtat  hci  iway  in  the  in- 
troditction  of  electric  Hat  irons,  having  over  a  rlnzen  in  ser- 
xnce,  and  the  number  rapidly  increasing.  The  eily  of  Fairbury 
takes  8,1  25-candlc,  3-5  ampere  incandescent  street  lights,  and  six 
aheraating-curTent  arcs.  Forrest  t^tcs  for^  similar  incandescent 
and  four  ares. 

The  average  coal  contumptkm  per  Inonth  for  the  )r«ar  is 
17s  tons ;  200  tons  were  bomed  in  November,  igos-  CmI  is  mnied 
near  by  and  obtained  at  a  very  low  rate,  averaging  about  50 

cents  per  ton. 

The  o-.M.rai  ii.:  force  required  is  three  men  in  the  station,  the 
equivalent  of  two  men  at  Fairburj-  on  outside  work,  and  one 
man  at  Forrest,  besides  the  time  given  to  the  business  by  Mr.  H. 
A.  Foster,  vice-president  and  manager,  and  W.  B.  Decker,  serre- 
tary  and  treasurer. 

Tlie  grass  earnings  lor  Fairbury  wera  $1,134  month  for 
Movenber,  1903,  in  Fkirbnty,  and  $an  in  Forrest  The  total 
amornit  invested  in  the  compasv's  property  It  about  hsfioik. 


Central  Station  Economics  in  Massachusetts. 
A  Study  of  TwQ  Typical  Medium- 
Siaed  Companies. 

IN  the  remarkable  material  development  of  which  the  United 
Stall's  is  tbe  ^cnt,  the  electrical  engineer  is  playing  an  un- 
pretedcnted  part,  but  already  the  signs  arc  at  hand  that  the 
pioneer  work  of  the  ninelet-iih  nr^tury  is  being  superseded  by 
acti  .  iiics  in  which  the  elimination  of  waste,  the  meeting  of  com- 
pt  titii  It  and  the  securing  of  new  business  are  the  vital  factors. 
f%rticularly  is  this  true  in  the  central  station  industry,  which 
to-day  faces  gas  competition  of  the  keenest  kind,  while  at  the 
same  lime  the  possibilities  in  tbe  way  of  improved  operation  and 
extended  applicatians  of  electridty  an  unusual^  attracUve. 

The  small  and  medium-sized  centra!  Stations  ara  subject  to 
the  tame  laws  of  supply  and  demand  which  control  the  service 
of  the  largest  pb»nls.  In  many  quarters  there  has  been  and  is  a 
feeling  that  the  resources  of  a  company  of  the  lesser  magnitude 
do  not  warrant  the  applica'l'  ri  nf  iVic  ^aiiic  '-.inil  •!  rper.ping 
analysis  of  the  ,-idoption  of  the  advertising  and  general  busuiess 
methods  of  the  large  companies.  While  this  is  true  as  far  as 
total  expenditures  are  concerned,  it  is  a  grave  mistake  to  over- 
look the  results  which  cm  be  secured  by  the  practice  of  these 
advanced  ntetfaods  on  a  imialler  scale.  In  the  hope  that  the  nian- 
agen  of  small  or  medinm-tiied  plants  wilt  find  helpful  sugges- 
tions in  the  methods  of  two  typical  Massachusetts  comptitues 
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opentinf  in  cities  ol  almut  40,000  inhabitanu,  the  following  ae- 
eoautt  of  these  pltats  hare  been  prepared: 

SALCM  ELeCniC  UGRTINC  COMPANY. 

Tbe  Salem  Electric  Light  Company  was  formed  in  1881  and 
was  the  third  electric  light  company  in  Massachusetts  to  do  busi- 
neu.  For  nearly  a  quarter  of  a  century  the  president  has  been 
Mr.  Oiarles  H.  Price  and  the  treasurer,  Mr.  H.  M.  Batcfaelder. 
The  prcaect  teoeral  manager  ia  Mr.  S.  Fred  Smith.  The  com- 
ptfqr  terrtt  Salem  and  a  mall  port  of  Pcabodri  indnding  a  pop- 
idation  of  about  40/xx>.  A  single  power  plant  located  in  Salem 
•applies  the  territory.  This  station  contains  eight  i2S-hp  hori- 
zontal return  tubular  boilers  operating  at  115  lb.  pressure,  and 
one  350-hp  Babcock  &  Wiico.x  water-tube  boiler  built  for  150  lb. 


S  I  I.  U. 
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or  over.  The  chimney  is  of  brick,  130  ft.  in  height,  with  ani 
diameter  of  6  ft.  at  the  base  and  6  ft  6  in.  at  the  top. 

The  engine  and  generator  equipment  includes  one  500-hp 
Greene  horiiontid  eron-compound  engine  driving  bgr  ahafting  two 
aoo-kw,  a^30O^t,  General  Electric^  tfaree-pfcaae  aHeraaton;  a 
D-61  «Dd  a  loo-kw,  soo-volt  generator  and  a  loo-kw  exciter;  m 
Mclntoih  ft  Seymour,  6js-hp,  vertical,  compound  engine,  direct* 
connected  to  .i  400-volt,  General  Electric  alternator  and  a  900-hp 
engine  of  the  same  make  and  type  direct-coimected  to  a  Ooo-kw 
alternator.  There  are  also  three  125-voIt  machines  aggregating 
95  kw,  and  a  aoo-kw.  General  Electric.  500-volt  generator  driven 
by  a  2,300-volt  synchronous  motor.  The  feed-water  heater  is  of 
National  make.  Gtjr  water  i*  used  in  tbe  boilers  and  is  metered 
on  the  cold  side.  The  condensing  plant  is  of  Deane  ft  Worth- 
ington  make,  with  a  Barr  condenser  in  adeiition  Four  of  the 
horuontal  return  tubular  boilers  are  equipped  with  Reagan 
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grates,  as  h  .-il',>,  tht  Iiabc  -ck  &  Wilcox  boiler.  The  coal  quality 
IS  dctrrmiiird  larRtly  fnun  k«-l;our  records  and  weight  tallies, 
together  with  an  inspection  of  the  ashes,  which  are  normally 
amall  in  bulk,  spongy  and  soft  The  boilers  are  operated  widi 
aome  banked  and  otheia  eold»  accordiog  to  Ae  load  eoaditioas. 
For  fire  protection  the  power  house  is  stqipHed  viVb  extingnish- 
ers,  pails  and  hose,  the  boiler  house  and  parts  of  the  station  not 
immediately  in  proximity  to  electrical  machinery  bcinK  cjnippcd 
with  wet  sprinklers.  Daily  records  n;  tbe  coal  coriMiniption  per 
kw-hour  are  filed  and  summarizctl  it;. -ithly  in  a  report  to  the 
general  manager,  reproduced  in  blank  :  >i  n  herewith  (Fig.  6). 
This  blank  is  fcmaifcaUr  complete  and  shows  at  a  glanoe  tbe 
of  the  station  and  Gondition  of  the  entire  diatribni- 


ing  equipment  of  the  company,  includitig  network,  renewals, 

repairs,  sales,  etc. 

The  efficiency  01  production  in  the  power  plant  has  been  lately 
increased  by  the  use  of  direct-COnnected  nnit&  The  total  output 
of  the  station  during  the  year  ending  June  30^  1903,  was  2,863,06} 
kw-honrs.  The  aervioe  fnmbhed  covers  street  Ugbting  by  al- 
temating^rrent  6.64flip«  cneioaed  series  area;  aao-velt,  Are^ 
phase  power  for  mfsceRaneous  work,  incandescent  lighting  at 
2.300  V'Tb^  r::.,,,^r,  oycb"";,  iij  volts  secoiirlary,  and  a  125" 
volt,  thrcet-cirrcm  c:rc'.iit  from  tlic  exciter  uluch  is  used  for 
aiitfiiiinbile  charging  a;  owners'  resii!r:i:-i.;;,  etc.  dont.al  rnotnrs 
and  furnaces.  About  as  electric  automobiles  are  in  use  in  Salem 
bgr  fltysieiana  and  other  persons,  and  the  convenience  of  beins 
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able  to  cli.irge  one's  machine  at  home  ia  much  appreciated  by  the 
customers  of  the  company. 

Pole  tests  are  made  yearly  on  the  company's  lines,  and  large 
transformers  are  fast  replacing  smaller  scattered  imits.  This 
pnctice  is  now  fonowed  exchiaivdy,  at  Salem,  and  tranaformers 
a«  bjgh  «9  8m  Hghta  capacity  are  in  aen^  The  three-wire 
secondary  system  h  used  in  all  such  instaltatioos.  All  trans- 
formers are  of  the  General  Electric  Company's  type  and  pattern. 
.As  the  company's  lines  extend  all  over  the  territory  of  which 
Salem  is  composed,  there  is  no  difficulty  in  supplying  customers 
located  long  distances  from  the  power  house.  Portable  watt-hour 
meters  are  used  in  service  tests,  and  in  the  tunnel  adjtuning 
the  tracks  of  the  Boston  ft  Maine  Railroad  at  Salem  the  vibra- 
tion is  so  severe  that  watt-hour  meter  tests  have  to  be  made  at 
lenst  every  three  months. 

The  card  index  is  elaborately  employed  at  Salem  and  some  of 
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the  more  representative  cards  arc  reproduced  herewith.  Records 
of  commercial  lamp  locations,  sizes,  the  history  of  c.ich  cus- 
tomer's installation  (Fig.  i,  lines  for  dates  of  inspection  on 
reverse),  coaditiona  as  to  wiring,  inspccti  n,  disconnectioBa  and 
apparatns.  transfoimer  and  meter  records,  locations,  removals, 
tests,  loads,  vohage  and  type,  are  lamp  records,  Nemat  lamp 
partiriilars  (Fig.  3)  and  motor  data  (Fig.  2,  lines  for  data  Of  in- 
spection on  revi-r>-t-).  are  all  tiled  completely  and  compactly  for 
reaib,  lefcrciue  by  the  card  system.  The  company  docs  not 
employ  long  contract  forms  in  dealing  with  the  customers;  the 
signature  and  service  particulars  are  filed  00  a  3"«n.  by  S-ia.  eard 
only,  as  shown  in  Fig.  4- 
The  superintendent  his  assistant  and  the  foreman  of 
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struction  each  is  provided  with  a  residence  telephone  by  the 
convaaj.  A  special  feature  of  the  Salem  sitnatum  is  that  the 
out  inside  oDOstrnctiaii  and  wiring.   A  foree 
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<if  aboat  t  doaen  men  and  a  foreman  are  engaged  upon  this 
work.   Each  man  h  thus  to  a  certain  extent  an  advance  agent 

of  tlu-  conipanyi  and  .i  roiisirleru'i:<:  amount  of  ne-.s  biiMiKSs  is 
g:iiiR'd  in  thii  way.  The  foreman  docs  more  or  leus  soliciting 
also.  The  conipany  aiJviTiiscB  frequently  in  the  local  papers, 
changing  the  text  as  appears  desirable.  Applications  of  elec- 
tricity are  shown  at  the  office  occasiooally,  preferably  about  the 
I5tb  of  the  month,  when  bills  ate  principally  paid.  Laotpe,  fix- 
tnrea  and  bcatiiiv  twpw«tvi  iimally  form  die  Inda  of  this  exhi- 
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bltioo,  whicb  would  be  made  more  extensive  if  space  Aerc  .Tvail- 
abJe  at  the  office. 

The  rate  of  incandes'.-ent  service  is  cents  per  kw-hour,  with 
a  25  per  cent  discount  if  tlie  bill  ii  p.iid  by  the  isth  of  each  moaih. 
At  fhe  end  of  the  year  if  the  bill  amounu  to  $500  or  ow,  an 
rr!-a  to  per  cent  diaeouat  is  madc^  covering  the  whole  year; 
if  the  bill  equals  or  exceeds  $1,0001  another  10  per  cent  is  de- 
ducted. Very  large  consumers  are  given  ■  special  rale.  Signs 
Vt  supplied  at  iacandeaeant  rates,  and  power  rates  vary  from  10 
cents  to  a  oants  par  kw-honr,  according  to  the  amount  used. 
Lamp  renewals  are  free,   Comineieial  arc  lamps  are  supplied 


at  20  cents  per  kw-hour,  with  $0  per  cent  discount.  Summer  re- 
sort ligfating  is  executed  at  aS  cents  per  kw-hour,  with  ^  per 
osut  ifisoonnt  for  prompt  payment  of  bslls.  Electric  lieatcn  are 
ann>iiod  at  iacmdescent  rates  in  anuH  iiMallaliona  md  prac- 
tically at  power  rates  in  large  cstaMidiments. 

Gas  competition  has  been  well  met  hy  Xernst  and  "Meridian" 
lamps.  During  the  last  14  months  over  (jfj?  thrcc-gknvcr  Nernst 
lamps  have  been  i:i.=.t:ilkd  The  Rlnwcrs  are  renewed  free  of 
charge  by  the  company.  Inspectors  are  available  at  any  time 
to  give  advice  to  customers  as  to  the  proper  use  of  apparatus. 
No  apparatus  is  rented  by  the  company,  but  wiring  is  installed  at 
cost  prices* 

KAVnSItt  niCTBIC  00¥PAli«, 

The  Haverhill  Electric  Company  supplies  power  nnd  lighting 
current  in  the  city  of  Haverhill  and  the  near-by  idwn  of  Grove- 
hii!ii  !t  servei  .-i  jiojuilsition  of  about  40,000,  based  upon  the  lyos 
State  census.  Its  officers  are:  President,  C.  H.  I'eiir-.ey  ;  vice- 
president,  F.  P.  Royce;  treasurer,  E.  A.  Bradley;  gener.il  man- 
ager, A.  B.  Tcnncy:  local  manager,  H.  T.  Saodry;  chief  elec- 
trician, F,  C  Sargent 

The  power  station  is  located  in  HaveduN  on  Water  Street  and 
the  local  offices  of  the  compaity  are  located  on  Merrimac  Street 
Haverhill.  The  general  ofTii  es  aie  al  ?t  StMt  Street,  Boston,  and 
the  Haverhill  Company  is  one  of  •,ever,il  jnder  the  same  general 
centralized  ni.inagenient. 

.^t  Harverhill  the  power  station  is  in  process  of  rcmodcliitg 
after  the  best  st.indards  of  modern  practice,  and  the  new  work  is 
nearly  completed.  The  equipment  consists  of  four  125-bp  hori- 
aontal  tatnm  tubular  boilers  and  two  650-bp  Babeock  &  Wilcox 
boilers;  one  Harris-Corliss,  horiaontal,  croas^ompound,  ^jo-hp 
engine  belted  to  a  900-kw,  direct-current  gcnerttor  for  tia»wilt 
service ;  one  Harrisburg.  tandem-componnd,  8ix>-hp  engine  belted 
to  a  500-kw,  600-volt  generator,  and  t-wo  i,ooo-kw  Westinghonse- 

Parscri<  steam  tnrf>it;e->,  I,?00  r.pni.,  Jirect-ronnectcd  c.ich  to  a 
2J0O-volt,  thrce-]:iha'-c,  6<>tycle  aliernntoi  ;  two  I'.rM  li  are  ma- 
chines, each  driven  In  a  100-hp  indnetion  itiotur,  und  a  ij.s-lip 
induction  motor  driving  a  D-62  generator  which  carries  the  direct- 
current  motor  load  ailer  7  pj».  All  but  one  of  tbe  axdters  is 
motor  dnvcfla 

The  boilers  are  equipped  with  induced  draft  supplied  by  two 
Sturtevuvt  fan  enipncs.  The  tittfaines  are  equipped  with  Worth- 
ington  snrfaee  coadenscrs.  Fuel  Is  handled  from  barges  on  the 

Merrinute  River  by  an  industrial  railway  and  a  Robins  belt  con- 
\-eyor,  automatic  stokers  being  a  possibility  of  the  near  fottire. 
The  coal  is  led  to  tlie  h".ler  ronm  hy  gravity  from  the  overload 
bunj<ers.  Ashes  arc  handled  by  a  belt  conveyor.  The  engine 
room  is  equipped  wiA  *  handrfower  tntvding  ctme  of  ao  tons 
capacity. 

The  distribution  circuits  of  the  Haverhill  station  are  b  some- 
what of  a  transition  state  from  direct  to  altematiiig  current 
The  ssa-vdt,  direct-current  power  load  is  gradaalty  bctog  changed 
to  aHerteting.  but  at  present  power  is  snp^ied  at  9,900  voltSb 
three-^ase,  60  cycles,  stepped  down  to  390  voTts  for  induction 
motors  from  5  hp  up,  and  also  at  550  volts  ilirrct  current.  The 
Brush  are-i  are  of  the  q,6-imp.  direct-current  t>t>e,  for  Street 
liRlitinf:.  Incandevrent  lighting  is  carried  cut  of.  tlie  2.200-volt, 
single-phaM  plan  witli  to<i  volt  or  joS-voit  secondaries.  Multiple- 
arc  lamps  of  the  alternating  type  are  largely  used  in  commercial 
servioe.  Not  an  air-cooled  traiuformer  is  in  service  at  Haverhill. 

The  operation  of  the  power  station  is  regularly  checked  by 
tcw-bonr  and  fuel  feeords,  and  the  cost  of  manufacture  is  now 
being  decreased  by  the  introdnction  of  modem  equipment  with 
its  }uK^\tr  efficiency  at  all  loads.  Theee  records  aca  kept  daily 
an<l  in  the  near  future  an  improved  blank  will  be  sttbstltuted 
11. r  the  present  '-tyle  nf  record.  Water  Consumption,  oil  and 
supplies  are  also  careluUy  supervised.  The  power  liniise  force 
works  on  ten-hour  shifts.  Drawings  and  data  are  fi>d  mninls 
in  the  Boston  office.  The  circuits  arc  tested  daily  for  grounds 
and  crosses,  and  large  transformers  with  concentrated  loads  are 
^up?nf^^'^tt  the  smaller  scattered  transfomwrs.  The  largest 
transformers  have  an  ou^t  saflicient  to  maintain  aoo  t6-ep 
lamps.  The  three-wire  teooodaty  system  Is  not  uied.  At  tiie 
power  sution  the  old  boitan  ire  usnallr  not  used  eitecpl  under 
specially  heavy  loads,  and  after  midnight  the  foes  of  such  as 
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.tre  not  iice.kd  are  ijaiikcti.  Tiic  power  house  ib  cqulpfx'd  wilh 
sand  pails  and  chemical  extinguishers  for  fire  protection.  All 
the  old  Mrie!i  area  in  use  in  mcnantile  establishments  are  now 
SdlierMded  by  luishiplc  arcs  on  the  alternating-current  system. 
The  econonqr  ol  disirtbutioo  wis  much  improved  duriog  the 
snrnmer  of  1405  by  die  changinK  of  ihe  frequeiiejr  from  133  and 
125  cycles  to  60  cycles.  The  elimination  of  some  of  the  belted 
apiiaratiis  in  the  power  station  was  also  a  step  toward  higher 
cfficii:i'.i:.\  in  vurrcii;  ^rT'.ri'.Xtion. 

Teieplioues  111  re.si<jtnc«!>  at  the  expense  of  the  company  arc 
provided  in  the  case  of  the  local  manager,  chief  engineer,  elec- 
tfician,  line  foreman  and  assistant  Meters  are  tested  by  the 
stop-watch  method,  with  Indioting  inMnioMnts. 

Sundatd  advertbemcnls  aic  carried  in  the  local  pre**,  Cir> 
ciitar  letters  are  mailed  to  customers  occasionally,  as  matters  of 
intcrcbi  criK:  up.  A  pruii.iiu.tu  fiiif.ire  of  ilie  company's  adver- 
•  tising  a  Ihe  use  of  a  "talking  agti"  m  itit  main  ofRce  m  Haver- 
hill, This  sign  can  be  changed  at  will,  and  it  tells  the  story  of 
appltcatioos  of  electricity  in  a  most  striking  and  effective  manner. 
One  man  devotes  his  entire  time  to  the  securing  of  new  busi- 
ness. An  admirable  exhibit  of  electrical  applianoes  is  maintained 
at  the  HaverhiU  oflke.  Pamphlets  (Fig.  11)  and  eircnlar*  bear- 


A  table  of  prices  of  high-efikicticy  units  is  also  mounted  upon 
the  wall: 


New  and ' 
Interesting  Facte 


Arc  Lamps 

THB  BB8T  AND  THE 


MOST  FOR  THE  MONEY 


Haverhill  Electric 
Company 


140  Mcrrimac  Street,  HaverhiU, 


no,  II,— aAvERHiu.  iLiciaK  company. 

ing  opoti  rates  and  equipment  are  pigeon^led  near  the  door 
SO  that  CUStOtncrs  coming  in  to  pay  bills  or  to  inspect  the  prem- 
ises may  freely  partake  of  the  inform.-ition.  Near  the  cashier's 
desk  All  ilhmiin.-itrd  sign  points  the  way  to  the  window  ledge, 
and  on  a  .<shelf  in  the  rear  is  disposed  a  variety  of  electric  heating 
equipment  with  f.icilities  for  its  immediate  operation. 

One  of  the  most  interesting  exhibits  in  the  outer  office  is  a 
gfoop  of  higb-freqneiKy  iocandcacent  lamps  mounted  npon  a 
panel  with  the  rates  shown  bdow,  the  lamps  being  wired  foi 
regular  acn-ke.  These  bear  the  legmd : 

TtiGHtmtij.icv  l«iT», 
t  "^t  i-cr  lamp  per  h.nir  at  roKtilar  tiili-'. 

Uf'T           J4'JCf).           lOSCIi-           lSo<ii.            ?L>  nv  ur.cp, 

Di^ilributid   I><'«n«iiril  DisUibiitr<l  I).mii>«.nril  Uistribuic<I  DownwRril 

ii'i^'             9H>:-          I  8/ioc.       j  S/ioc.        i  Ht.  ijic. 


Another  panel  of  the  same  character  shows  the  cost  per  lamp 
per  hour  at  regular  net  rates,  the  lamps  being  either  ordinary  in- 
candcseents,  "Meridians,"  ag-cp  and  50<p,  or  "Hylos,"  i<  and  i-cp : 


Sep, 


16  Cp. 


-S  tp. 


jj  cp. 
I  5/  l*»C. 


50  cp. 


J 
4 

i 


Walts. 


••iiit 
•J* 


•90 


Tottl. 

«i.3S 
■•7S 
a.  to 


In  the  rear  is  a  room  about  jo  ft.  square  devoted  to  the  dis- 
play of  chandeliers,  lamps,  shades,  drop  lights,  signs,  fixtures, 
(iititigs  ai;d  Ciiri-iitvas  tree  eiiiiipment.  The  room  is  provided 
with  dark  curtains,  so  that  the  daylight  may  be  readily  elimi- 
nated, and  with  easy  chairs  and  rugs  for  the  cotnfort  of  it^ 
patrons.  A  large  display  window  fronting  on  Mcrrimac  Street 
is  also  utilbed  to  exhibit  electrical  equipmeat  appropriate  to  the 


Quotations  for  power  and  its  sale  are  based  upon  the  follow- 
ing scheme  of  rates:  (i)  SerA'ice  or  "Readincss-fo^ervf"  cfi.irge. 
This  is  $1.50  per  "hp  of  demand"  per  month.  (2\  Power  eh.irgc. 
ranging  from  3.7  cents  per  kw-liour  to  s  eeii'.^  |)er  kw  limir,  ac- 
cording to  the  amount  consumed.  For  customers  desiring  to 
avoid  the  mondily  service  charge,  and  for  diOise  who  propose 
to  use  power  hut  a  few  hours  during  the  day,  non-contract  sen'" 
ice  is  rendered  on  the  r^ular  lightii^  rates,  which  are: 

Fir-i  v-i  kv\  liiiiir>.  .It  IS  cents;  next  50  kw-hours,  at  13  cents; 
next  100  kw-hours,  at  II  cent*:  tio\t  5"  kw-honr?,  at  10  cents: 
additional  power,  at  I2  ceiits 

A  minimum  charge  of  |l  per  month  is  imdc  to  all  power  con- 
sumers on  this  basis.  The  "hp  of  demand"  is  determined  h\ 
tests  made  by  the  omnpatiy's  dectridan.  and  it  represents  the 
maximum  horse-power  required  to  operate  the  factory  or  estab- 
livlMiirt  t  The  res-tilt  of  this  test  is  used  for  the  first  year's  oon- 
trict  uiilebi  the  customer  increases  his  plant,  when  it  is  deter- 
mined afresh. 

Commercial  arc  lamp  rales  are  based  upon  a  minimum  monthly 
charge  of  I1.50  net  per  connected  lamp  per  aaonth.  with  the 
following  net  rates: 

The  first  are  lamp-hours  per  month  at  cents;  next  9t 
arc  lamp-hours  per  month  at  3  cents;  balance  arc  lamp-hours  per 
month  at  2  cents. 

Customers  '.vhei  ri-i  ii,.t  wish  to  guarantee  the  minimum  charge 
of  $1.30  per  month  per  lamp  are  allowed  arc  lamp  'service  at 
tegular  incandescent  rates.  In  stores  or  factories  where  tliere 
ts  no  wirinr  the  company  forni^hes  all  the  material  and  labor 
free  of  expense,  provided  the  customer  makes  a  three-year  con- 
tract. If  a  two-year  contract  is  made  the  company  pays  two- 
thirds,  and  if  a  one-year  contract,  one-third  the  cost  of  instaUa- 
tim.  Cim^rnlrii-  diffusers  arc  siiiiplie  d  free  of  charge  and  the 
c<>inpatiy  maintains  the  lamp  irt-c  oi  ch.TrKc. 

In  connection  with  incandescent  lightir^K  r.itr*  it  wai  f  irtr.orly 
the  practice  of  the  company  to  allow  di^crmnts  varying  from  20 
to  40  per  cent,  according  to  the  sj.'c  ut  rhe  bill  rendered.  This 
sdiedale  was  not  considered  equiuble,  for  if  a  customer's  bill, 
for  instance,  amoimted  to  $19^99  he  was  entitled  to  a  aj  per  cent 
(HsCLirit.  svlie-er.v  if  he  consumed  one  cent's  worth  more  *» 
cut  rent  lu  wuiild  ge".  :i  ,^o  per  cent  discount;  or  in  other  words, 
by  burning  one  lamp  iie  !  "iir  longer  the  net  bill  for  the  scr^■icc 
rendered  would  be  $14  insu-ad  of  $m.</>  Hence  the  sliding  scale 
was  adopted,  as  previously  tabulated.  If  the  mains  are  near  the 
cuslonei'i  premises  no  charge  is  made  for  connecting  the  service- 
In  case  a  deposit  is  asked  the  company  pays  6  per  cent  tetens^ 
upon  it.  The  first  set  of  lamps  and  renewals  are  free  to  the  enl- 
tomcr.  Electric  sign  and  heating  rates  approximate  the  incan- 
descent schedule.  When  the  !m1I-  -'W  tendered  to  per  cmt  is 
added  10  the  net  rate*  This  is  t.Tike!i  oti  i)  the  bill  is  paid  within 
10  days. 

Gas  competition  is  met  by  the  use  of  6  anip ,  ,ilteriiating-cur- 
renti  multiple  enclosed  arc  lamps,  by  high  efficiency  and  "Me- 
ridian" inomdescentt.  Some  ^^mp .  alternating  arc  lamps  are 
in  nse  also.  The  card  index  is  lareeir  tiscd  in  the  office  for  meter, 

motor,  soliciting  and  test  records.  The  first  installation  of  high- 
efficiency  lamps  is  charged  to  the  customer.  .\n  initial  charge  of 
10  cent?  for  turn-bulb  "Hylo"  lamps  and  12  cents  for  pull-string 
"Hylos"  is  made,  with  free  renewals.  When  .-»ppnr,'>tu5  is  pur- 
chased for  customers  a  charge  of  lO  per  cent  t.  i  .rr  handling 
is  made.  The  electrician  and  the  inspectors  do  all  in  their  power 
to  hdp  customers  get  the  fnll  benefit  of  their  equipment 
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CROl-NDINC  l«\V-rOTeNTlAL  (.'IttCUITS. 

II  might  internl  your  readers  to  know  that  in  Boston  and 
vicinity  the  grounding  cf  -ci-orntnnov  i-,  hnni;  r.ipiuly  accom- 
plishcrl.  The  following  ruU--  whscJi  vvtrt  gu'ti  ri  !  y  a  confer- 
ence between  the  llnMr.n  Board  of  Underw nicrv,  the  liostun 
Municipal  Wire  Department,  th<*  Rfntrtn  Edi&on  Company  and  the 
Xew  England  Insurance  Excliaii^jc  liavc  been  in  force  since 
March,  lliese  rule«  are  not  intended  to  modify,  but  to  explain 
nnd  amplify  Rule  13  A  o{  Ok  Nalioiwl  Elcctrieal  Code  m>  as 
to  prnvide  more  detail  reqiunmentt  than  now  exisi  where  any 
part  ot  the  growidinf  is  inside  of  buiMings.  In  connection  witb 
these  rules  the  tiaer  is  directed  al»  to  Rule  13  ^  of  the  Nstkna] 
Electric  Code.  The  rules  follow : 

1.  The  usual  report  must  be  f-lc.l  u;th  the  New  England 
Insuraitce  Exchange  for  each  instiill.Kmii  to  which  ground  is 
attached. 

2.  Before  any  Kround  is  placed  un  the  neutral  of  a  three-wire 
or  on  either  s.idc  of  a  two-wire  installation,  a  test  for  grounds 
must  be  made,  a  voltmeter  being  nsed  to  determine  the  instilation 
«f  flie  system;  and  where  more  than  one  nutalhtioB  is  sivplied 
fram  the  same  transformer  or  bank  of  transformers  a  test  must 
be  made  of  all  such  installations  before  any  ground  connection 
is  made. 

Where  the  insulation  rcsi.stante  belw  i  ci;  .-.m  iiist  <;iaiiwi  and 
gr'Hitid  is  below  that  given  by  the  ta'-U  m  HkI.-  66  of  the 
National  Electrical  Code,  the  party  making  the  test  thall  notify 
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the  Xi-w  England  Insurance  Exchange  and  such  installation  must 
he  examined  and  brotight  10  an  insulation  whieh  will  equal  that 
called  for  by  the  table,  before  said  installation  or  any  other 
instsltation  supplied  by  the  same  transformer  or  bank  of  trans- 
formers may  be  grounded. 

.V  'WTien  the  ground  connection  or  any  part  of  the  ground  wire 
h  msidi-  ot  ;.vy  InnMing  other  than  a  central  station  or  »utMttti0Oi 
then  file  t.jllt.uiug  provision*  niu>l  be  complied  with: 

(j)  The  sire  of  the  ground  w»rc  to  be  not  smaller  than  No.  4 
B.  &  S.  gauge,  aitd  to  have  an  appro>-cd  robber  insalattng 
covering.  National  Electrical  Code  Standard  for  fiwn  o  to  tioo 
volta. 

(fr)  The  ground  wire  shalt  be  coimceted  to  the  system  on  the 
street  or  service  side  of  the  main  cm  out  and  switch,  the  con- 
nection being  made  by  a  thcrouiihiy  maile  )oint  properly  sol- 
dered nn<I  taped. 

(c)  riic  ground  connection  tu  t»r  ni.idc  oiilj  S;.  ',i;tti.r  ^iiiKi. 
The  connection  must,  if  practicable.  Iio  inaile  on  ihc  street  «ide, 
i.  <■..  the  entrance  side  of  all  service  cin-ks.  meters,  etc. — and  always 
as  near  as  praclic;ibk-  to  llie  p'unl  where  the  water  pipe  enters 
the  building.  The  grotmd  wire  to  be  sweated  into  a  lug  attached 
to  an  approved  damp  (Figs.  1  and  2).  and  the  clamp  firmly 
bolted  to  the  water  pipe.  All  rust  and  scale  must  be  removed 
from  the  pipe  where  the  ctamp  is  attached. 

( (i )  The  Ktotunl  wire  U>  be  kept  as  far  as  practicable  on  the 
outride  of  the  building,  to  which  it  may  be  directly  attached  by 
cleats  or  straps  or.  on  porcelain  knobs.  Staples  must  never  be 
used. 

(e)  Where  it  is  necessary  to  run  the  gmnnd  wire  through  any 
part  of  a  building  other  than  the  ba«cmcnL  tt  shall  be  run  In 
approved  moulding.  In  basements,  the  gmnnd  wire  shall  be 
supported  on  porcelain  or  run  in  approved  moulding. 


(/)    Wherever  the  ground  wire  passes  through  aiqr  wall  of  n 
building,  it  shall  be  protected  bgr  an'  n^itoitA  porcelain  burfiin^ 
(f )  The  grotmd  wire  should  always  be  run  ia  as  strai^t  a 

line  and  with  as  few  bend.<i  as  practicable,  and  OMlt  be  pioperly 
protected  where  exposed  to  mechanical  injury. 

The  proper  prolt^tioji  hi  '.niirril  In  use  of  an  approved 
moulding,  and  at;  a  rule  the  ground  wire  on  the  outside  of  a  build- 
ing ahoi:  I  lie  tn  moulding  at  all  places  where  it  is  within  7  fL 
from  the  ground. 

As  these  detail  requirements  had  proved  useful  and  satisbctory 
in  the  New  England  territory,  both  to  the  electrical  and  insurance 
interests,  it  was  thought  best  to  recommend  them  for  adoption 
by  the  Underwriters'  National  Electric  Association,  and  at  the 
December  meeting  th^  were  adopted  and  incorporated  ia  the 
Code,  with  the  exception,  of  course,  of  the  details  of  testing  and 
reporting,  which  would  vary  in  the  different  departments. 

Boannr,  Mass,  C.  M.  GooMuat. 

aoHK  ofOATiirfi  cxnatmccs. 

When  operating  electrical  maeliincfjr  the  operator  may  some* 
times  encounter  experiences  wluch  at  first  thought  seem  to  depart 
radically  from  fundamental  laws  governing  the  action  of  electrical 
machinery,  but  which  upon  investigation  prove  to  be  due  to  very 
simple  f.'tiH'^.  I  lu-  ir.ll.  iwiiif;  cxiTr^'jiici'^  s;i'>""i  '''e  operation 
of  a  to.ooo-hp  hydro-cltctric  piaiai  may  i>c  ot  interest  to  some  of 
your  readers.  The  first  trouble  encountered  was  due  entirely  to 
armature  reaction,  in  this  case  the  machine  was  an  87S-kw. 
i7S-volt  14-ptile  shwM-wuund  direct-current  generator  carrying  a 
knd  of  5,000  amperes.  The  load  on  this  generator  under  normal 
cooditkms  is  perfectly  steady,  the  oulptit  being  consmned  in  elec- 
tric  furnaces  for  the  manufacture  of  chloride  of  potsA.  Oeca* 
sionally.  however,  these  furnaces  flurtitate  eonsiderably,  the  varia- 
tion --(iiin-fiities  amountiiij;  fi'  iu  1.5,110  :t  2,ouo  amperes.  Early 
tmc  uiotiiing  the  loa«l  tx  jMii  Im  tin.  tn.-iii-  very  much,  and  before 
the  attendant  n  iild  '  k^ll"  llir  iiuicVnitr  1I  rtnitti-il  .i  c-or.-idi-r.'vhii' 
volume  of  smoke.  This  was  rather  unusual,  as  the  voltage  was 
generally  reduced  on  the  machine  until  the  furnaces  were  ad- 
justed: the  \-oltage  was  then  increased  lo  normal  without  any 
indication  of  trouble  on  the  machine. 

On  malting  an  investigation  to  detcimlne  the  canse  of  the  smoke, 
nothing  eotitd  be  fimnd  wrong  with  the  armature,  bnt  it  was 
found  that  one  turn  of  each  of  the  fottfteen  field  coils  had  been 
very  hot,  in  fact,  sufficiently  so  to  Mister  the  paint.  This  was  a 
pH^/Ur  .ir  III-:.  I. lit  111  further  examination  the  ciii-.i'  was  easily 
explained.  The  ii'iK  wrrc  wound  with  No,  4  wire,  and  there 
was  no  covering  "\fv  ilir  tuil  i  \ci  pt  itic  t  ittun  covering  on  the 
wire.  The  turn  which  had  heated  aliniiriv..ii;y  wis  the  last  turn 
of  the  coil  and  the  end  of  the  last  iu;n  uns  soldered  to  the 
tnm  nent  to  it  in  order  lo  hold  the  end  in  place,  thus  nuking  a 
cloecd  loop  of  one  tnm  around  each  pole.  The  remaining  solution 
of  tte  praUciB  was  then  obvious.  The  variatkm  of  current  in 
the  armature,  which  tiossihly  amonnled  to  3.000  amperes,  was 
very  rapid  and  regular,  and  in  consequence  the  armature  reaction, 
which  varied  directly  with  the  current  in  the  armature,  induced 
a  run  lit  Hi  this  closed  turn  arouiiri  i-uh  pole,  and  inasmuch  as 
this  tuns  n.iturally  had  a  very  low  resistance  an  enormous  cur- 
rent was  induce<l  in  it,  causing  it  to  heat  exce<s>vely.  It  might 
be  added  in  passing  that  this  turn  was  the  last  one  on  the  coil 
and  nearest  tlie  armature,  thus  obtaining  the  maximum  effect  of 
the  armature  reaction  and  acting  somewhat  similar  to  a  damper 
on  n  rutaiy  converter. 

After  remcKlying  this  trouble  the  machhte  was  built  up  and 
the  load  put  on  without  giving  any  further  trouble.  Another 
machine  whicli  <  a  i=rd  some  trouble  was  a  700-kw  j,200-volt 
cycle  single-phase  alternator.  This  machine  had  been  dismantled 
in  order  to  make  vinie  repa-rs  to  the  turbine  to  which  it  was 
connected.  The  alternator  i'.  of  the  internal  revolving-field  type, 
the  revolving  field  being  ft.  in  diameter  and  having  (n  poles 
The  machine  ran  at  275  r.p.m  After  the  repairs  in  the  turbine 
had  been  completed  and  the  maeliine  reassembled,  it  was  ^larted 
up  and  gradually  brought  up  to  noimal  speed  without  exciting 
the  field,  in  order  to  make  certain  everything  was  all  right.  After 
evrrv-thing  h,id  been  going  niccly  for  a  few  minutes  the  signal 
was  given  to  put  on  the  load  and  flie  switchboard  aUcndant  pro- 
ceeded to  build  up  the  machine.  The  madiine  bad  not  reached 
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mure  I'liiii  (i-ic-tliirij  nf  r.  .  ii.  irin.il  ■  ilt.cf;''  vvlicn  it  ■ittcTcil  a  disma! 
groan  anU  emined  smoke.    The  altenialor  was  immediately 


and  an  cxaminalion  made  for  hot  coiis  in  the 
as  it  was  thought  that  possibly  in  reassembling  the  machine : 
of  the  coils  bad  teen  crossed,  but  nothing  bot  could  be  found. 

Aoothar  attemft  wu  made  lo  build  up  tiie  niKhHie»  i 
although  the  voltage  was  ran  uii  a  litde  higher,  the 
was  emitted,  but  it  was  discovered  that  it  was  not  smoke  that 
the  mar'bine  was  throwing  out,  btit  dust  caused  by  the  revolving 
field  rubbing  aK:iins'.  tlu  nrmatdrc  on  llic  Irft-hand  side  of  the 
machine.  The  machine  was  jns'..i;it;y  sif  ppcd,  and  on  invpstipa- 
tiiin  it  was  found  that  in  rcscttiuK'  ;iimature  it  had  tmni  MJt 
about  l/l6  in.  oflF  center,  thus  bringnig  the  armature  nearer  the 
poles  on  dte  Icfi-hand  side  (h»n  on  the  right-hand  side:  although 
there  was  still  an  air-gap  of  ^  in.  on  the  close  side,  whkh  ac- 
counted  for  the  machine  mnning  free  when  the  field  was  not 
exdled.  Whkn,  however,  current  was  sort  ihrotvh  the  field  cotit, 
there  being  an  air-gfap  of  H  in.  on  one  side  and  ^  in.  on  the 
iiIiiT,  ilif  magnetic  attraction  between  the  field  and  the  arnia- 
lurv  was.  great  enough  lo  pull  the  field  over  against  the  armature 
on  the  left-hand  side  and  cause  r  id  r-.iii.  alih  iiiMh  I'ns  vl  .i ;  im) 
seem  possible  when  one  takes  into  cun^iidcratiLni  (hat  the  shall  is 
i6  inches  in  diameter  and  the  bearings  were  all  in  their  proper 
places.  After  jacking  the  armature  over  to  its  proper  position 
the  machine  was  started  nf  and  the  load  p«t  on  widiout  ghring 
any  further  trouble. 

NlACASA  Faiu,  N.  Y.  E.  C.  CHawxiNG. 

SOME  HACnCAL  tLtTTaiCAL  KINKS. 

In  <-Ii-(-:rii-;illy  i  pf rated  plants  ihe  rcM-Ts:il  of  ihi-  po^.irity  of 
a  gfnc:r,-in''r  ii-nallv  causes  con''iiKrr,il):i'  lunmj,  ann-  :iriri  tri.>ublc, 
csptcially  ilrllKT  geryjrnt'ji?  an  lo  l.i'  conm  rrMl  -.vit;!  (r.y  ifvi-f'Sed 
machinr  I:i  plants  where  only  one  unit  is  employed,  the  reversal 
of  this  ut^it  ilr>cs  not  usually  cause  any  trouble,  since  if  the  out- 
put is  used  for  incaitdescent  electric  lighting  it  would  be  only 


inoi;o:i  ami  iM  urdor  [o  rcvrrsc  ilns  macJiinc  it  will  be  necessary 
to  start  up  another  unit  and  shut  down  the  reversed  machine.  A 
generator  may  be  reversed  very  qtljcUly  and  without  causing  the 
slightest  damage  in  the  following  way: 

It  is  assamcd  tiiat  the  machine  to  be  reversed  is  at  rest  and 
it  is  important  before  begninlng  operatioas  to  open  the  main 
switch  of  this  machine.  All  the  brashes  should  new  be  raised 
or  insulated  from  the  commutator,  and  after  this  is  done  some 
fuse  wire  substituted  for  the  main  switch  (from  25  to  75-ampere 
fuse  wire  will  be  suiinitnt  for  the  average  siie  generator), 
'the  substitution  of  tuse  wire  ^lyross  the  terminals  of  the  switch 
\\t\]  lia.L  till-  same  effect  on  the  circuit  as  if  the  main  switch  were 
closed.  The  fuse  wire  should  next  be  covered  with  some  material, 
preferably  asbcsHM  paper,  so  as  to  preclude  the  possibility  of  fire 
or  injaiy  to  persona  when  the  fine  wires  blow.  Everything  is 
then  ready  for  reversing  the  machine.  By  simply  throwing  back 
the  brtiahca  on  the  commalator,  or  quickly  remowiag  the  iniidation 
from  between  the  brushes  and  the  commutator,  as  the  ease  may 

be.  the  reversal  of  polarity  v.  ill  'aVr  iilai  .-  ami  tlu-  fu^^•  wire- 
which  was  substituted  for  the  niam  swucli  will  tw  li'  iwn.  The 
machine  can  then  be  started  n|i  a-  usual  an'!  it  will  lio  lon'.irl 
that  it  will  have  the  same  polarity  .ts  the  dynanm  '.^hnli  <.uppiicd 
the  current  for  the  reversal.  The  simplicit)  of  1hl^  method  1* 
obvious  and  excludes  the  necessity  of  changing  the  dynamo  lead* 
and  linding  the  positive  and  negative  wires, 

A  simple  method  of  dctennining  which  is  the  positive  and  which 
the  negative  lead  from  a  dynamo  is  at  ioOowa :  Mix  oitc  part  of 
iodide  of  potassitmi  with  ten  parts  of  distilled  water  and  moisten 
some  white  blotting  paper  with  ihU  solution.  When  the  ends  of 

llif  ^oac-  .-.r,'  phu'f^l  0:1  tli<'  i>pp  j=.lir  cml'-  I'l  a  -.niall  strip  of  thi* 
paper  tiu-  puiiiiivc  ic^d  wjU  k'a'. i'  a  ili»i.i.lijiatii,-ti,  while  no  evi- 
dence of  color  will  be  found  at  the  nejtalivc  lead  I  In-  [lositive 
or  negative  pole  of  a  motor  or  generator  may  be  easily  found 
with  a  pocket  compass,  the  positive  pole  of  tfao  motor  or 
generator  attracting  the  south  pole  of  the  compass  needle.  A 
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necessary  to  reverse  the  connections  of  the  voltmeters  and  am- 
meters, which  does  not  require  the  shnlling  down  of  the  reversed 
unit  in  order  to  make  Hum  r;vmL;iJv  Where  two  or  riion  units 
are  employed  the  polar of  each  generator  must  be  tl»c  »atne, 
othcrwiM  ii  "ill  li.'  inpossiblc  to  couple  them  on  the  same  bus- 
bars, kffernng  i4j  Fig.  3  and  assuming  that  generator  No.  1 
is  in  motion  and  reversed,  two  remedies  are  available.  The 
generator  in  motion  may  be  rc<4revcrscd,  or  the  generator  rest 
may  be  reversed.  In  practice  the  iinickest  remedy  win  be  to 
reverse  the  gcfieraior  at  rest,  because  the  reversed  generator  is  in 
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dynamo  may  reverw  polarity  owing  to  the  breaking  of  a  field 
wire  or  owing  to  the  rapid  Inirning  out  of  the  rheostat,  and  the 
polaruy  r-.-.a;.  also  be  revrrst^l  if  tin"  fvrtt  ng  current  it  nol  sent 
througli  ;hc  field  coils  in  the  proper  duection. 

The  •  barrel"  rheostat  is  a  good  temporary  device  whenever  ihe 
regular  rheostat  bums  out  The  following  notes  regarding  it^i 
use  may  be  of  hiterest  When  ushig  this  form  of  water  rheostat 
ctra  should  be  taken  not  to  employ  too  much  acid  or  salt  in 
order  to  increase  the  conductivity  of  the  water,  because  the 
numient  current  begins  to  flow  through  die  water  a  rapid  wasting 
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away  of  the  posidve  plate  wilt  take  ptac«  and  this  may  lead  to 
UOOble.  ReftrrinR  tn  I'^r.  .(.  it  Is  .-vi^Knt  tli.ii  uilh  an  dC:d 
solution  and  with  the  upper  or  nit.,,.Uic  iiUie  taiinected  lo  the 
{Mjsitivc  lead  the  electrolytic  action  may  cat  away  the  conductor 
connected  to  the  plate  and  thus  permit  this  to  fall,  with  the  result 
that  the  polarity  of  the  generator  may  be  reversed.  If,  as  shown, 
pult«y»  and  weights  are  ttsed  to  hold  the  plate  in  certain  poaiiiana, 
the  wasting  away  of  the  wire*  supparting  the  positive  plate  will 
fitialty  render  this  wire  too  weak  to  support  the  weight  of  the 
plate,  and  hence  the  plate  will  drop,  and  unless  the  balancing 
Ao:j,'!i»  is  supportc'l  mdvi  i  rnjrntly  the  wittr  uill  be  drawn  out  of 
Uie  water,  the  csrcuil  suddenly  opened  and  the  reversal  of  the 
dynamo  almost  sure  to  follow.  For  this  reason  it  is  best  to 
L-onnect  the  negative  lead  to  the  movable  pUte  and  the  positive 
lead  tu  the  plate  at  the  bottom  of  the  barrel. 

When  using  the  barrel  rhcmtat  k  win  be  found  that  the  Toltage 
«annot  tw  conlrolfed  with  the  sanw  ease  as  with  the  erdmary 
rhwslat.  but  flirt  ■<!  \  iiLuion  of  xhi:  \.i]i;igc  may  be  obtained 
h\  nintiipiilatinR  :;.c  thtoult  valve  ui  tin  engine  or  by  shifting 
the  iiru-^'nt -i,.  It  is  not  always  advisable  to  shift  the  bru  t  is  for 
voltage  control,  it  beinR  more  practical  to  partly  close  the  throttle 
valve  of  the  engine  and  in  this  way  eaiatrot  the  voltage  tntil 
sufiident  load  ia  indicated  on  the  unmeter,  or  unlit  4ie  voltage 
begins  to  fall.  The  tlirottte  valve  of  the  engitw  may  then  be 
o|>ened  full.  If  the  generator  is  fairly  proportioned  to  the  load 
and  the  enirine  which  drives  the  (tei»erator  fairly  accurate  in  gov- 
erning— that  is.  if  the  variation  of  speed  from  no-load  to  fall- 
load  is  tiot  excfidivc — the  throttle  valve  of  the  engine  tnay  be 
opened  wide  when  the  movable  plate  of  the  water  rheostat  is  as 
far  removed  as  practicable  frcNu  the  stationary  plate.  As  the  load 
Increases  die  distance  between  the  platr«  must,  of  eirane,  be  less- 
ened, »o  as  to  decrease  the  resistance,  just  as  one  wonid  cut  ont 
the  coib  tn  the  ordinaiy  rbeostat 

BioojcLYit,  N.  Y.  Wx.  Kavawash. 

CA.SOMETKR  FOK  A  SMAIX  <iAS  ENCINE. 

Fig.  5  shows  a  device  for  supplying  gas  to  a  simil  gas  cn- 
-gine.  as  a  substitute  for  the  nAber  bag  so  commonljr  used. 
But  little  explanation  is  reqaired  as  the  cut  makes  it  plain.  The 
inner  reservoir  for  gas  is  jH  bi.  in  diameter.  The  tank  or  outer 
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reservoir  is  not  fitted  with  a  tight  cover,  but  is  supplied  with  a  bar 
across  the  top  that  acts  as  a  guide  for  the  spindle  of  the  movable 
tuner  receptacle.  The  space  between  the  two  is  filled  wiUt  water, 
which  acts  as  a  frktionless  pacfci^r  «r  teal  to  prevent  the  escape 
of  gas.  Weights  are  put  on  the  apbidle  to  give  the  desired 
pressure. 

ClHCIMIf  ATI,  O.  J*«.  L.  TBOUAS. 


■ur  ran  ran  hiob-speiu}  engines. 
Fig.  6  inustrates  the  cylinder  of  a  high-speed  engine  with  a 
drip  valve  at  each  end,  and  drip  pipes  connected  near  the  center 


by  a  Y  instead  of  a  tee,  which  works  well  in  practice.  If  a  tee  is 
used  here  it  sometimes  cau>i's  truuble  us  follows: 

The  first  steam  admitted  to  ihc  cylinder  when  the  engnic  is 
started  is  quickly  wurned  into  water,  and  a  portion  of  all  that ' 
is  used  for  several  minutes  takes  the  same  coarse.  This  water 
is  pushed  along  in  advance  «f  tbs  ptnon  nntil  it  goet  fnto  tbe  drip 
pipe  at  the  end  of  the  cylinder.  It  is  sent  nto  tUs  pipe  with 
more  or  less  force,  hence  when  it  comes  to  a  tee,  all  of  it  does  not 
drop  in?i^  titc  vrrtif.il  ■■utlrt  .t-.  iiitt-nditi.  ,Ti  some  of  it  is  shot 
across  and  tnn-'.^il  mtij  Oir  h-('.<t  <-iiiJ  <>i  tiu'  cv!iint<«r.  or  at  least 
preventing  thi'  fret-  cv-.ipc  ,.\  v.r-Acr  thr.iui;!-.  t;i,i1  (lart  tiic 
piping,  rr^iiliLiicr  mi  L-lirkmi.:  -.ind  pounding  that  is  unpleasant  anil 
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unprofitable-  \\  Ium  a  Y  is  used  this  i-  i)rr\  ented,  aS  the  water 
is  sent  downward  from  both  ends  of  the  cylinder. 

Tbe  dotted  lines  show  the  piping  and  check  valve  as  originally 
airmged,  which  was  not  satisfactory.  This  pipe  discharged  into  a 
laige  tlr^  jripe  wliidt  takes  hot  water  from  other  sources  and 
conveys  it  In  tte  sewar.  When  the  engine  was  standing  still, 
vapor  from  this  pipe  badced  op  into  the  cylinder,  keeping  it  warm 
during  the  day  and  causing  it  to  rust  at  night.  The  clicik  valve 
was  examined  carefully,  but  no  imperfeciioti  cnild  be  \lv.:\<\  in  it. 
Had  th'T.'  hion  a  few  pounds  back  pressure  mnrc  i.r  ;'-s<,  the 
disk  which  was  made  of  what  is  coninionly  called  hard  rubL^^ 
composition,  would  have  been  held  to  its  scat,  making  a  ti^it 
joint,  but  owing  to  the  absence  of  pressure  the  check  valve  allowco 


nc.  7.    DRIP  vti-r.. 

>apor  to  work  back  through  it.  A  loop  was  made  in  the  piping, 
as  shown  by  the  full  Itnes.  which  lowered  the  check  valve  about 
2  ft,  causing  it  to  be  coveted  with  waUr  at  all  times.  This  proved 
to  be  a  aaliafaciory  remedy,  as  tbe  cylinder  was  not  heated  by 
steam  entering  through  these  pipes.  Water  standing  la  such  a 
loop  will  prevent  vapor  frotn  passing  through  it,  but  the  check 
valve  riec  c^^nry  in  nnkr  to  keep  this  w.itcr  from  being  drawn 
out  ot  the  luup  into  the  engine  cylinder  by  the  piston  while  shut- 
ting down. 

Fig.  7  illustrates  another  unsatisfactory  arrangement  of  drip 
piping,  because  it  proved  dangerous.  Hot  water  from  the  head 
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end  pIMcd  down  through  the  Uv  ^hu»ll,  but  when  the  crank 
end  of  cylinder  was  drained  under  pitssure,  water  struck  this 
tee,  forming  ati  obstruction  which  camcd  pounding  and  clicking 
in  the  cylinder.  If  both  drip  valves  were  acarly  closed  it  gave 
tenvomiy  rdic^  but  tbty  oagfat  to  be  wide 'opto  when  tlarliiw 
the  coghw.  Between  tiiaae  two  drip  valves  aaodwr  fifc  ia  onn- 
nectcd  by  means  of  a  tee  w  shown,  and  this  is  the  worst  feature 
of  the  arrangement.  This  cnnine  has  l>cfn  run  at  a  sl'^w  spni!  for 
IS  minutes  with  .nil  ihrto  valves  wide  ot>cti,  and  an  jitcnitit  ua- 
thcn  m.ide  to  give  it  full  «)>cfd  within  <inc  minute,  but  the  ponnd- 
inft  was  so  severe  that  it  had  to  be  slowed  down  and  another 
attrnipl  made  by  incrfa-.inK  the  vpecd  very  slowly,  although  thert' 
IS  a  goad  separator  in  the  !;tcani  pipe  close  to  the  steam  chest 
which  removes  all  water  that  collects  while  stcatn  is  traveling 
from  the  boiler.  If  the  steam  chest  drip  valve  is  dosed  the  engine 
can  be  brought  up  lo  full  speed  in  titree  minulct  wiOt  very  little 
noise  due  to  witer,  which  proves  that  Ais  pipe  should  not  be 
connected  to  the  other  as  shown,  hut  ought  to  be  carried  separately 
Jo  a  more  distant  point 

PiTTSULiso,  Pa.  Cll.^.>;.  L.  Uitchings. 


a  report  practically  agreeing  with  this,  which  convinced  the 
owner  that  it  was  not  wise  to  evaponle  such  water  in  a  boiler 
and  leave  much  of  the  solid  matter  to  form  scale,  there  fore 
this  plan  was  abandoned  and  another  adopted. 

The  boiler  house  is  one  story  high  and  above  the  roof  a  large 
tank  was  placed  as  shown  in  Fig.  R  It  did  not  rest  on  the 
roof,  but  on  four  heavy  tiinliers  set  on  end,  each  supported 
by  a  suitable  foundation,  niakiii);  a  substantial  "irnttnrc.  When 
it  rains  all  water  falling  on  (he  large  rixif  of  matn  bnildnig 
tknvs  into  this  tank,  and  is  used  for  boiler  feeding.  If  the  upper 
tank  overflows,  the  well  water  also  finds  its  way  into  the  lower 
tank,  but  there  is  not  enough  of  dris  to  do  much  harm,  as  it  is 
mixed  with  rain  water,  which  is  pure  except  the  particles  of 
dust,  etc  which  it  absoiha  on  its  way  through  the  air,  and  takes 
up  from  the  rooL 

In  practice  this  is  not  harmful  and  the  plan  is  a  good  invest- 
ment on  accci.jni  nf  the  ^avinR  tnndf  in  tin-  water  bills.  :ils<i  as  pro- 
vi<li!it!  u.itir  that  di>es  not  fill  the  boiler  with  scale.  It  is  recom- 
iiieiii:<  ..i  t.K.iher  steam  plant  owners  as  worthy  a^l..),)!..!-. 

Milwai;k£e,  Wis.  James  1.  Bka.nch. 


REDUCING  THE  COST  OF  WATKB. 

The  engineer  of  a  five-story  shop  found  that  the  expense  of 
water  for  his  boiler  was  an  important  item,  as  it  came  fr>ini 
the  street  main  through  a  meter  that  apparently  did  not  fail  to 
imlicate  every  rnhir  foot  that  passed  thri.'.iRh  it  W.il<  r  for 
various  purposes  w.t-  pumjail  ir<ini  dm  en  welK  iiun  a  tank  on 
the  r<Hif,  the  outlet  pipe  of  winch  wa»  Imated  mi  that  all  m(  the 
water  could  not  be  drawn  out  of  it.  thus  leavmg  some  for  use  in 
case  of  emergency. 

Whenever  the  cost  of  water  from  the  street  main  is  burden- 
some, the  first  pbn  for  reducing  this  cost  that  is  considered  by 
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a  steam  plant  owner,  is  the  use  of  well  water,  but  a  competent 
engnicer  knows  that  trouble  and  expense  is  almost  sure  to  result 
from  stieh  action,  therefore  wishes  to  avoid  it  if  possible. 

in  this  case  the  engineer  sent  a  sample  of  the  well  water  to  a 
chemist  lor  analysis,  who  reiulcrcd  the  following  report: 

Oiams  fCT  V.  S.  Galluil. 

».  Cskfaui  Csrtamte   tM 

a.  Caldan  SaMnle   |   3  » 

).  Calcinm  Chioriilr    ....,..,.....,,..«.....,   *^ 

4-  Staffiu-iiunt  r,-irti.iirr  t     ..•.■•■■•■..•*•■«....•....•...•  S.M 

5.  .Sndiiim  rhit.ndr          ..••.,••••..•,«,••.............•  S.4S 

6.  Trrc   Carbonic   .Vei  l    ...  ..iri  *•..>■■»«.......-.*.. ...  .aS 

7.  Iron.  .Mumii'-a  ar.d  >!'ica  ..•...,...•.........•-*   .4* 

K.  Incruiting  St^li'Ji   10.44 

9.  Non-incriucing   Sahitft   .,   I.4S 

These  names  are  nnl  familiar  to  the  .nera«e  workini,'  enRineer. 
as  he  luis  little  use  for  them,  and  the  I'onowinK  explanation  was 
given  by  a  friend  to  whom  the  niatl<r  was  referred: 

I.  chalk  or  shell  lime;  i.  common  lime;  .1,  chloride  of  lime;  4, 
a  substance  like  aluminum;  3.  salt;  6.  oxide  of  carbon;  7.  iron 
white  clay  and  flint;  8^  scale  foraung  impurities;  9.  quality  un- 
certain. 

A  sample  of  the  water  was  sent  to  another  cfaenist,  who  made 
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In  the  case  of  a  slow  speed  side  crank  engine  it  srems  easy  lo 
decide  whether  it  is  r.f  the  right  or  left  hand  lyp<'.  for  il  v\e  stand 
facing  the  cylinder  head  and  the  tly  wheel  is  on  the  rii;lit  hand 
side,  it  is  a  right  hand  eiiHUie,  and  it  'm  the  other  side  it  iv  a  left 
hand.  When  a  center  crank  engine  titled  with  two  wheels  is  con- 
sidered the  case  ii>  difTrrent,  because  both  sidcs  look  alike  when 
viewed  from  the  cylinder  head. 

There  U  a  difference,  however,  as  folhms:  With  a  side  crank 
engine  tiie  valve  gear  is  on  the  same  side  as  the  fly  wheel,  thece- 
foee  if  the  valve  gear  of  a  center  ciank  engfaie  It  on  the  rigbt  hand 
side  it  is  a  right-hand  engine.  Pig.  9  shows  an  outside  connected 


fPIGS.  9  AKD  lOk— mOHT  AND  LCn-RAND  ENGIWBS. 

engine  heeatisc  the  roil  which  IraiismitN  niolnni  from  the  k<iV- 
crnor  to  tin-  valve  is  outside  of  the  wheel  Kin  J  i^  a  left-hand 
engine  bccansc  (he  valve  gear  and  governor  is  at  the  left  hand 
side.  It  is  inside  connected  because  the  valve  r<i<l  is  between  the 
governor  wheel  and  the  frame,  or  in  other  words,  it  is  inside  of 
the  governor  wheel. 
Bosnm,  Mass. 


RnntT  K.  Hank 


MMIBLBM  IM  MOfOa  WIKIMC. 

I  snbmit  the  fi  ll. 'wiii^;  problem  in  motor  wiring  to  y  nir  readers 
for  their  consideration  Two  series  motors  arc  connected  to  a 
line  shaft,  and  the  simplest  arrangement  of  switches  is  required 
to  obtain  the  following  results: 

I  *  >iic  iijoit'r  in  ttfviiii. 

J.  Tuii  mouirs  i»i  **  rtrs 

J.  Two  nm|i>r8  in  ;jAr.illrl, 

4,  Two  ftrl.i*  in  (iArAtt«-l.  arniiiliirr*  in  *cnrs. 

5.  Two  arniAturcft  in  pirallcl.  6rl(ls  in  irriet. 

The  conneclioas  must  be  so  arranged  that  the  armatures  of  llie 
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motors  will  not  interfere  with  each  other,  and  the  molors  IK  to 
be  connected  to  a  common  four-point  contralier. 
Rranr.  Pa.  R.  A.  Black. 

PMWLeMS  IN  LAMP  ANp  TNSTMTMKKt  WIMNC 

I-  -ii;in>  111  wirint;  pr' if/'t  i;i-  some  P'lf 'iL'-'.Iar  yb'cc!  is  of  priniary 
importance  this;  should  be  cicariy  defined.  For  exanipic,  Mr. 
Simon  in  your  November  if^me  a»ked  for  a  aolulion  in  a  ca»e 
irbcre  there  are  five  scries  arc  lamps  reqnirinc  35  ToUf  each. 


supposing  that  lamp  No.  3  was  a  mile  away  and  the  idea  wa»  to 
save  copiicr,  or  suppoting  these  lampe  were  run  from  a  machine 
only  able  10  eariy  thne  lamp*  at  a^lime,  Uien  the  wlatioe  offend 
by  Mr.  Maury  (Fig- 13)  would  permit  aiv  one  lo  throw  both  seta 
of  lamps  in  circuit  and  overload  the  circuit  In  tome  cases 
it  is  \(  ry  (K^irable  to  open  both  sides  of  the  Hnc  on  "dead"  lamps 
and  HI  Mu'i  a  case  the  solution  offered  by  Mr.  Purcell  ^Fig.  14) 
would  hr  Inrkint;.  The  above  examples  show  the  desirability  Of 
defining  the  conditions  of  a  problem. 


rta.  II.— aoLOTiox  using  oxi  aixGLB-raui.  bocble-thbow  switch, 

which  are  to  be  connected  to  a  105-volt  circuit  so  that  three  win 

be  burning  at  one  lime,  the  center  lamp  being  connected  to  each 
group  :  that  is  to  say.  it  is  required  to  connect  lamp  No.  ,3  so 
that  It  will  burn  with  cither  lamps  No?.  I  and  2  or  with  lamps  Xo&. 
4  and  5.  The  object  is  not  here  clearly  defined.  For  instance,  it 
it  not  stated  whether  it  is  an  ornamenial  job  or  whether  economy 
is  the  use  of  switches  is  the  main  obiect.  or  if  safety  of  operation 
ia  the  principal  contidcfatioo. 
If  all  that  ii  desired  Is  to  wire  the  fiv«  lampa  to  that  they  will 
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FIB.  i3<— flOLunoM  usitt«  A  M>i;MS-mt.  bouhlb-trmw  swiwh. 

burn  rcRardless  of  the  length  of  the  line,  number  of  switches,  etc., 
then  any  arrangement  will  do.  If  it  is  desired  to  use  as  few  and 
aa  simple  switches  as  possible,  the  solution  shown  by  Fig.  11  is  as 
good  aa  any,i — one  single-pole  double-throw  switch  being  required. 


no.  13.— MR;  MAvav  a  loumoir. 

In  this  case  one  side  of  the  line  on  the  lamps  not  burning  is 

alway*  alive.  With  the  arrai.s;tniciit  shown  in  Fig.  2  this  slight 
difficulty  is  obviated.  By  the  »(iditirn  of  a  "single-pole.  sinRlc- 
tbrow  switch  at  A,  the  entire  liiu-  c;ni  W  .i',i>  iuil  when  nine  of 
the  twnps  are  needed.  If  these  kiups  arc  all  within  dose  radius 
of  the  a<witdiea»  ahmM  any  arrangement  of  lines  would  do;  but 


Fia  14.— Ml.  rmnBox'i  sotvnow. 

Sucli  a  case  oCciirrt--iJ  !•  I  nic  rtrciitly.  One  circuit  carrying  48 
l6-cp  lio-voit  U!llfl^  ,i^id  an  rtlier  with  32  l6-cp  Ito-volt  l.\mp^ 
were  fed  from  a  distnbutuii;  board  some  distance  from  Che 
dynamo  room.  Current  was  obtained  from  transformers  and  this 
current  was  delivered  to  bus-bars  on  the  board-  The  switches 
need  were  donblc'pole  tin^-thraw.  It  was  desired  to  cut  in  on 
these  two  circuits  only  current  from  a  aao-volt  direct-current 
machine  of  small  sire  at  such  times  as  the  main  plant  was  shut 
down.  A  "fail  switch"  was  put  in  to  cut  off  16  of  the  lights  iram 
the  larger  circuit  and  an  arrangement  of  switches  instaiied  to 
throw  the  circuits  on  a  kind  of  three-wire  system.  Some  one 
plugged  them  in  wrongly  with  the  result  that  ail  the  lamps  were 
burned  out.  Th^  then  dunged  the  lamps  from  IIO  to  aao  -volt*, 
and  the  same  thing  occurred.  The  rewiring  of  the  circuit  was 
contemplated  when  the  ease  was  referred  to  me^  T  Installed  one 
■switch  (Fi}.r  15*1  wIiLili  .li:;iigod  the  circuit  from  :  n  jjo  v  -ilts 
and  rendered  u  niipuiaible  to  throw  a^volt  current  cither 
ihriyigh  the  iio-voh  lamps  or  back  into  the  transformer  or  vice 
versa.   How  was  this  done? 

falso  had  two  exciter  circuits  and  one  ammeter  which  I  desired 
lo  use  on  either  circuit  while  both  exciters  were  running,  and  of 
course  I  did  not  widi  to  open  the  clrcuH  on  either  while  changing 
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na  iSi^m.  whiib'i  iwublem. 

the  instrument,  or  use  the  instniment  on  both  circuits  simul> 

t:in(       y.    T  solved  the  problem  with  as  few  switches  as  possible, 
:ui;l  afterward  arranged  these  so  that  it  was  impossible  to  open 
tin-  circuit  whilr  jh,iiii.nTii.T  t'le  ammeter.    1  am  inti--rstcd  to  know 
how  your  readers  would  have  solved  this  problem. 
Blaimk,  Waib.  F  G.  a.  Warn. 
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IMPROVEMENTS  IN  APPLI- 
ANCES AND  APPARATUS. 


and  disposed  between  t)ie  iipiiLi  and  lower  hoods  is  a  washer  of 
soft  rubber  which  is  inserted  f'lr  the  piirpose  of  increasing  the 
resilience  of  tlie  hoods  relatively  to  each  other  when  screwad 


.—Pig.  I  herewith  shows  a  vcnical  sec- 
tion of  a  hlgh-^-ottage  insulator  recently  patented  by  G.  W. 
'I'liomas  Instead  oi  prnvidiiitj  the  central  lower  part  of  the 
insulator  with  a  female  thread,  as  is  common,  for  the  reception 
of  the  corresponding  male  thread  of  the  wooden  supporting 
thread,  a  pin  of  porcelain  or  other  vitreous  material  is  cemented 
to  the  body  of  the  mtnlalor  as  indicated,  the  tarface*  near  the 
lop  being  roughened  to  give  the  needed  boldhiK  aurhee  for 
securing  the  cement.  The  vitreous  jAn  it  provided  with  a  broad 
base  which  rests  on  the  cross  arm,  a  bolt  with  a  shouldered 
head  on  its  upper  end  p.■ls^ln){  through  the  pin  and  cross-arm. 
Between  the  shouldered  head  of  the  bolt  and  the  top  of  the  pin 
a  cushion  washer  is  provided.  The  vitreous  pin  merely  rests 
upon  the  crosMm  fidewiae^  mechanical  strains  being  talBen  by 
the  iron  bolL 

The  insulator  pin  shown  by  Fig.  a  forms  ttw  basts  of  a 

patent  granted  to  W.  T.  Goddard  The  base  or  standard  con- 
sists of  a  liolliiw  cuhnnii  iMvmg  a  bm.id.  t1.it  bottom  and  ver- 
tical strcni;tlKiui:j;  rilis  tapering  toward  the  top.  The  bolt  is 
threaded  at  its  lower  end  and  has  a  relatively  long  head  pro- 
jecting above  the  top  of  the  base  and  forming  a  shank  adapted 
to  enter  and  to  be  aecnred  in  the  hole  of  the  insulator.  Thia 
liead  is  ribbed  so  as  to  provide  a  good  liolding  surface  for  die 
cement  and  at  the  same  time  afford  shoulders  which  bear 
against  the  top  of  the  base  and  support  the  projecting  head 
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riC.  2. — C0DI>,\RD  INSULATOR  I'lN. 


against  bending.  The  holt  is  aecnred  in  the  base  from  kMigi- 
tttdnial  movement  ts  rtmwn.  so  that  in  the  event  of  tbe  wooden 
crass-ann  shrinking  the  bate  cannot  fall  away  from  the  head 
of  the  bolt  and  thus  deprive  the  bolt  of  the  lateral  support  se- 
cured by  tl«c  bearing  of  the  ribs  on  the  top  of  the  base.  .\s  the 
base  is  only  subject  to  crushing  strains  this  is  made  of  cast 
iron,  the  bolt  being  forged  from  steel. 

In  order  to  meet  different  conditions  and  requirements  of  ser- 
vice, it  is  sometimes  adviiable  to  employ  insulators  having  hoods 
of  nrious  sizes  whidi  are  scipnrable  and  which  may  be  employed 
interchangeably,  so  that  in  case  of  breakage  or  injury  to  any  part 
this  ri-.ny  be  readily  replaced  and  the  insulator  as  a  unit  restored 
to  itv  I'till  (Miw<  r  Kig.  .1  shows  a  vertic.il  cross-section  through 
a  form  of  insulator  recently  patcnteil  hy  I.ouis  Stcinberger. 
.Mounted  upon  a  cross-bar  is  an  insulator  pin  provided  at  its 
bottom  with  a  shoulder  and  with  a  stud  passing  through  a  hole 
in  the  erots-nrm,  which  is  secured  in  any  desired  manner.  The 
upper  end  of  the  pin  is  provided  with  a  hood  having  a  frasto- 
CTBIfll  portion,  a  shoulder  and  a  threaded  portion  or  head.  The 
upper  hoo<l  is  of  insulating  material  and  has  diametrical  slots 
and  an  annular  slot  so  as  to  enable  the  insulator  to  support 
cables  and  wires;  it  is  also  provided  with  intennd  and  external 
threaded  portiou  at  sfaow&  The  lower  hood  is  also  threaded, 


na  3.-<0HP0smt  rKst'LATos. 

tightly  together  and  also  for  improving  the  insulating  properties 
of  the  two  hood-,  when  so  sevure<l.  It  will  be  noted  that  the  con- 
nection between  tlie  two  hoods  is  mdepcndcnt  of  the  action  of  the 
insulator  pin,  so  that  the  two  hoods  amy  be  screwed  together 
and  mounted  as  a  composite  insulator,  or  nijr  be  monnted  one 
at  a  time.  While  net  limiting  the  insulating  material,  the  pat* 
entee  prefers  "deetrose." 

In  the  installation  of  incandescent  electric  liRhts  for  street 
IiKhtini;  the  current  is  frequently  taken  from  a  line  rif  high 
potential  through  the  mediani  of  a  transformer,  and  in  such 
cases  It  is  often  desirable  that  the  lamp  should  be  separated  from 
the  supporting  bradcet  by  an  insulator  wliich  is  substantially  free 
from  moisture  throu^ut  at  least  a  oonsidcfahla  portion  of  its 
exterior  surface  and  wliich  will  thoroBghly  insulate  agahist  the 
passage  of  a  powerful  cnrrent,  to  that  the  danger  which  might 
result  from  current  on  the  lamp  side  of  the  fixture  passing  into 
the  setwrating  bracket  may  hi>  reduced  to  a  minimum.  Kig.  4 
herewith  .sl-.invi  )iarily  in  section  and  partly  in  elevation  a  lamp 
socket,  a  portion  of  a  lajnp,  a  portion  of  a  bracket  arm  and  an 
nisiil.iti  r  enilmlyiiig  the  invention  recently  patented  by  Louis 
McCarthy.  The  insulator  is  of  molded  composition  and  has  one 
or  fltore  skirts  or  projections  for  shedding  moisture^  An  opening 
b  provided  through  it  to  permit  the  passage  of  supply  wires,  the 
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opening  being  of  sufficient  size  for  the  reception  of  surplus  ' 
Independent  metallic  sleeve  coiiiiecin ■!•.:-  iiiMililed  from  each 
Other  are  molded  into  the  insulator  so  as  to  serve,as  a  means  for 
attaching  the  latter  to  the  contiguous  pottioas  of  the  oonstmction. 
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lO^Voltatt  8pvk  AiTCMtr.— The  high-voltagc  spark  w 
ntttt  tbamn  m  elevation  in  Fig;.  5  rei  tutly  patented  by  Friti 
Jordan,  consists  of  two  vertically  diviKiscd  l..-ir>,  one  <>l  metal  and 
tile  other  <if  carhon.,  the  object  being  to  keep  tile  di>laiicc  between 
the  eleclrodes  .it  the  p<^!im  of  discharge  constant.  One  side  of  the 
•rre  icr  i<  ci>iuucie<i  with  the  line  throtigfa  an  intermediate  high 
resistance  and  the  other  side  is  connected  to  earth;  it  is  provided 
with  the  well  ktiown  horn-shaped  appendages  at  the  top,  wUdh 
tre  added  merely  for  the  <iake  of  increaied  aaie^  and  which  ' 
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ncs.  6^  7  AKD  S.—€mct  or  spark  ox  KirnaeitT 


do  not  come  into  action  in  nonnal  worfcti«,  If  both  condtielora 
were  onde  id  wuM  h  night  happen  that  when  a  tparic  junqied 
acraas  ttwm  flohlllea  of  fused  metal  would  form  and  the  di>- 
lance  between  electrodes  thereby  be  reduced,  so  that  successive 
sparks  would  be  fcmicd  un<lcr  pressures  which  would  vary 
from  the  one  for  which  the  .ipp.iratii>  was  originally  constructed. 
The  inventor  takes  advantage  of  the  fact  tliat  when  a  spark  is 
formed  projections  of  fused  metal  appear  at  the  surface  of  meul 
electrodes,  whereas  with  carbon  electrode*  depressions  are  formed. 


Tbfa  ia  ilhutnted  none  dearix  in  Fip.  «,  7  and  8,  the  first 

showing  the  effect  of  a  spark  between  tw.  .  nu  t;i;iic  electrodes, 
the  second  showing  the  effect  of  a  spark  bet u em  two  carhon  elec- 
trodes, and  the  third  >^howing  the  result  of  a  spark  between  a  car- 
bon electrode  and  a  metal  electrode.  In  the  latter  ca.sc  the  for- 
niatinn  of  itirlsrn  metal  on  the  metal  electrode  corresponds  to  the 
depression  on  the  carbon  electrode,  so  that  the  distance  apart  of 
the  electrodes  findaa  the  same. 
Safeijr  F>iaa.  In  the  conatniction  of  safety  fnses,  capedal- 


FM.  la— aACHS  SAmv  rusa;,* 

ly  of  the  comnicreial  fuse  cartridges,  difficulty  is  experienced 
in  making  the  necessary  joint  between  the  fuse  terminals  and 
the  end  caps,  owing  lo  the  fact  that  the  heat  required  to  make 
thi<t  joint  IS  likely  to  disconnect  the  joints  hetweep  the  fuse  strip 
and  its  respective  terminal  wires.  .Mr.  Joseph  Sachs  has  devised 
a  method  of  overcoming  tbis  dtllkulty,  which  he  recently  pat- 
ented. He  employs  with  a  caaltw  and  fuse  strip,  end  caps  of 
peculiar  eonstracdon  and  fuse-strip  terminal  wires  which  arc 
deetrically  and  mechanically  connected  to  the  nui  caps  in  such 
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a  manner  that  there  is  no  liability  of  disrupting  the  joint  between 
the  fuse  strip  and  its  terminal  wires  when  making  the  joint  be- 
tween the  latter  and  the  end  caps.  Figs,  q  and  lo  .ire  central 
longitudinal  stctinns  taken  a.vially  at  riL;lit  .i;'«le»  to  each  <ither 
of  a  safety  fuse  cmtHidying  these  improvemcnls.  l°he  uisulatcd 
casing  i>  provided  with  and  caps,  the  end  faces  of  which  are 


aidally  cupped  or  recessed  so  as  to  form  an  Inwardly  projecting 
fnnnel-shaped  w.d!  |iriA  ii!in>^  a  central  recess  in  the  face  of  each 
end  cap.  The  fusible  metal  is  of  the  kind  commonly  employed 
in  devices  of  this  class,  and  the  terminals  consist  of  wires  having 
good  conductivity  which  are  looped  centrally  and  through  which 
l(x>ps  the  ends  of  the  fuse  strip  are  passed,  returning  upofc 
themaelves,  and  joined  by  soldering  the  parts  together  or  other- 
wise The  ends  of  the  fuse-strip  terminal  wires  extend  through 
the  central  apcrtncs  of  the  cupped  portions  of  the  end  caps  and 
into  the  recesses.  Into  these  latter  b  thai  pcmred  a  metal  which 
snrrounda  the  ends  of  th<!  fuse  terminal  wires,  filling  the 
cess  and  thereby  making  both  mechanical  and  electrical  connectioa 
between  the  fuse-strip  lernnnal  wires  and  the  end  caps.  .\  modi- 
fication is  shown  m  l  ig.  ii.  Here  the  ends  of  the  fuse  strip  are 
secured  between  plates  riveted  together,  the  terminals  or  caps  of 
the  fuse  device  being  cast  and  provided  with  slots  into  which 
these  riveted  plates  arc  passed  and  secured  by  making  a  joint 
with  molten  metal,  as  in  Figs,  9  and  ta  A  filling  material, 
such  as  chall^  plaster  of  parts  or  aoapslone  in  a  grannhrtcd  foim^ 
is  empkiyed  t»  sarnwnd  the  fuse  atrip  and  its  terminata.  The 
granular  material  Is  used  because  it  has  been  tatmS  tliat  it  tends 

to  prevent  the  fuse  strip  sagging  or  hanging  down  when  abOUt 
to  be  disrupted  It  also  s<r\cs  to  dissipate  the  heat  and  absorb 
the  gases  after  the  di--~i)iHiirii. 

Insulator. —  I'ig.  1.2  shows  a  two-part  insulator  recently 
patented  by  Herbert  Sinclair,  the  object  being  to  provide  an  in- 
sulator which  will  be  less  liable  to  be  pulled  out  of  place  and 
which  will  furnish  a  good  support  for  the  conductors.  The 
insulator  has  an  oval  cross-section  with  the  long  axb  in  a  plane 
perpendicular  lo  the  length  of  the  wire  groove  and  is  provided 
with  corresponding  notches  in  the  adjacent  face*  of  the  lK>dy  and 
cap  to  form  a  croM  groove  for  the  wire,  the  adjacent  faces  bring 


m  la,— ancLAiK  utsuutaB. 

correspondinglr  concave  and  convex.  The  wire  receiving  groove* 

are  correspondirigly  curved  to  give  a  sufficient  kink  to  the  wire 
to  hold  it  firmly  from  longitudinal  slip.  .As  an  aid  to  placing  the 
cap  it!  pfjsiliiiii,  corresp<iiiding  ledges  are  provided  at  the  edges  of 
the  c.incavii-c<iiive.x  faces  of  cap  and  body,  and  a  centering  teat  is 
provided  on  the  body  to  enter  a  corresponding  recess  in  the 
under  side  of  the  cap. 

Bagine  Tfeiala  wWi  Stvailieatod  Steam.— The  reanita  of  a 
serica  of  trials  on  an  cn^ne' using  superheated  steam  are  ab- 
stracted by  The  Mfckmkti  Bngbuer  from  a  paper  recently  pre- 
sented to  the  S'K-iele  Industrielte  du  N'ord  de  la  France  by 
Messrs.  A.  Obre\  ami  P.  Bonet.  The  engine  was  of  the  com- 
[«.und-con<lcnsinK  type  with  cylinder  15.73  in.  and  J6  77  in,  in 
1'.:. muter  by  27.56  in.  stroke.  Both  cylinders  were  jacketed,  the 
HAv-pressure  jacket  being  supplied  with  steam  taken  through  it 
reducing  tralvc  direct  from  the  main  steam  pipe.  Steam  was 
furnished  by  a  B.  ft  W.  boiler  having  a  heating  surface  of  1,45,1 
sq.  fL,  the  steam  on  leaving  the  boiler  being  paucd  throngh  an 
independently  fired  superheater  wtth  a  heating  suriKe  of  145 
sq.  ft.  The  steam  (iip<>  between  the  superheater  and  the  engine 
was  102  ft.  long.  4  _u  in.  in  diameter,  and  the  surface  through 
which  heat  could  be  lost  between  the  sufx-rheater  and  the  engine 
was  i.'i  si|.  It  Xo  record  tiijurc  in  the  mailer  of  steam  economy 
u.i-  '.xiH  k  I'-.l.  Imt  ihe  mtere-t  of  the  trial  lay  in  the  fact  that  the 
coal  consumption  as  well  as  tlic  steam  consiunption  wa.s  noted, 
and  it  was  found  that  the  economy  in  fuel  was  nurkcdiy  less  tttan 
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that  realized  in  ihe  weight  of  sleam  nccdcit  p<rr  hp-hour.  Taking 
{■teum  at  T20  lb.  pressure,  the  be'it  result  noted  was  a  saving  of 
10/58  per  ccn;  :n  the  amount  of  fuel  nccdft!  |n-r  :ip  c  (iiii  an  il 
With  tJie  same  engine  working  with  saturated  steam.  The  super- 
tMt  in  this  case  was  268*  F.  The  Mvhv  in  st«wn  ander  the 
tame  eooditioiit  wu  mnch  ihok  inarked,  amofomting  to  not  less 
thra  mj6s  per  cent  With  knrer  superheats  the  savins  >i>  coal 
was  much  le<<,  being  about  6.3  per  mit  when  the  steam  was 
superheated  about  F.  only.  tliouKh  Ihe  saving  in  steam 

iiiufcr  (h'.  -^e  conditions  was  over  16  per  cent.  There  was  a  con- 
sidiTiiblf  loss  in  the  pipe  connecting  the  rnRlne  to  the  super- 
heater 1  he  pipe  was  completely  laggc<l  and  when  supplying 
saturated  uteam  the  fall  of  temperature  in  the  pipe  was  reason- 
ably Miiall.  there  being  a  drop  of  lb.  in  prescute  for  tins 
leiwth  of  pipe.  WiA  saperheated  steam  the  h»s  amoanted  to 
1.33*  P.  of  temperature  per  ft  run. 

Wire  Connector.— Kig.  13  shows  a  form  01  wire  rnnnfc'.or 
recently  patented  by  N.  W.  Liilie  and  Frcier.    The  con- 

nector consists  of  a  strip  of  good  electrical  rr.iMit:' ting  metal,  the 
edfes  of  the  strip  being  bent  arainid  toward  «ach  other  to  a*  to 
fbRtt  jmralW  rer«'if!e5  to  rewve  the  en<l«  of  the  wire  which 
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are  to  be  conae^d.  Hw  edges  may  be  bent  until  tbey  come 
nearly  into  cotitact  with  the  base  of  the  Mrtp  to  form  a  tube, 
or  in  some  cases  otic  or  both  edges  may  It  'mil  over  only  far 
ettough  to  form  a  clianncl  to  receive  the  wire  which  can  then 
be  inserted  lengfhwite  hutcad  of  edgewise.  In  the  latter  eon- 


FIC.  14. — WIRE  CONNECTOR 

stnictknt  it  is  desirable  to  malce  a  sharp  bend  just  bade  o(  the 
edge  of  the  strip  so  that  the  edge  will  lie  in  dose  contact  with 
the  wire  and  be  drawn  into  close  engagement  with  it  during  thr 
ttwisting  process.  A  feature  of  the  invention  con^i^t'  in  making 
the  middle  of  the  comiecior  softer  :iii'.i  -ir:ri'  i>:i<      '    n  the 


ends.  This  result  is  obtained  by  drawing  the  temper  of  the 
strip  in  the  middle  portion  and  leaving  the  end»  comparatively 
hard.  Fig.  14  shows  a  slight  modification,  and  Fig,  15  is  a  plan 
view  of  two  wires  connected. 

Steam  Pipe  Atrangementa.— William  H.  Fowler,  in  an 

article  in  lit,-  Uorir/ic'j/rr  .\ti\liaiiical  linRtiuu-r,  cMs  attention 
to  the  fact  that  where  a  tuniibcr  oi  boilers  arc  set  side  by  side, 
to       the  steam  main  has  to  cross  them  transversely,  the  main 
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should  be  placed  from  6  to  8  ft.  from  the  junction  valves,  so  that 
the  connecting  pipe  will  serve  as  an  elastic  springing  length  and 
allow  for  any  mere  differences  oi  lc\cl  that  may  arise  between 
individtial  boilers  owing  to  their  being  shut  off  or  to  the  sinking 
of  fhe  foundations.  Further,  the  branch  on  the  boiler  atop  valve 
■■ifaonid  be  at  the  same  level  as  the  maio  iiipe.  The  sprmging 


length  shr.'ilr}  nnt  Df  r.irmected  to  tliL'  iki'ii  [lipt  wi  th  an  elbow 
looking  iipwiircb,  as  in  l  ig.  16.  since  iik  l!ic  ^m  iH  of  a  boiler  be- 
•■MiT  sh;it  oit  .inri  the  dram  pipe  near  the  stop  vah  <  1  >  closed  or 
cliokcd  the  steam  would  condense  in  the  springing  length  and 
gradually  fill  it.  When  the  boiler  is  restarted  tmder  these  con- 
ditions it  is  almost  impossible  to  avoid  water  hammer  and  ninner- 
ons  fatalities  have  resulted  from  this  mat-arrangement. 

Joint  for  Electric  Conductors. —Fig.  i;  lim-wiih  shows  a 
joint  for  electrical  conductors  recently  patented  by  A.  Flecger. 
.-\  sleeve  of  oondneting  material  suSicientty  ductile  to  perttiil  of 
its  being  swaged  it  slipped  over  one  of  the  wires  before  the  ends 
are  inteicoilcd,  and  after  the  irires  have  been  intertwisted  the 
sleeve  is  slipped  over  the  Joint  and  the  ends  lying  beyond  the 
enlarged  part  are  rrdticfd  in  diameter  by  a  swaging  prooeM 


until  they  tif'-iiK  ^;iip  and  firmly  hold  the  straight  portions  of 
the  wires  as  mdicated  in  Fig.  17.  The  annular  shoulders  thus 
fofmed  serve  as  abutments  to  prevent  any  movement  of  the 
irircs  relatively  to  each  other,  thus  adapting  the  joint  to  snc- 
ccatful  lottgitudinal  strains.  The  entire  joint  is  encloted  in 
so^  a  way  as  to  protect  it  bom  the  weather  while  ttie  grip 
is  to  intimate  that  a  Joint  of  high  conductivity  results. 

Economies  of  Electric  Driving. — In  a  recent  lecture  be- 
fore the  Leeds  Aasociatioti  of  Engineers,  Mr.  Percy  Rosling  in 
comparing  the  methods  of  obtaimng  current  for  electric  drive 

drew  attention  to  the  following  points  in  favor  of  central  station 
supply:  Frctdoni  from  trouble  in  providing  power  tor  the  works; 
use  of  a  larger  amount  of  c,i|ii'.Ll  <iii  1  1  oney-earniiig  tO  'T  ,  thus 
increasing  the  capacity  of  the  works;  the  ability  to  run  the  whole 
of  the  works  short  hours  in  slack  times,  and  the  possibiltiy  of 
running  a  portion  of  the  works  overtime  or  double-shift  econom- 
ically. It  was  shown  in  actual  practice  a  gain  of  from  4  to  10 
per  cent  had  been  afTected  in  output  by  tin  use  of  inductkn 
motors,  owing  to  their  regularity  of  speed  and  the  efiminatton  of 
slip  in  main  and  intermediate  belts.  The  author  stated  that 
where  the  only  cost^  of  production,  other  than  wages  and  ma- 
terial, were  in  the  neighborhood  of  yo  per  cent  of  the  capital  em- 
ployed, the  monc}'  spent  on  getterating  plant  ought  to  be  debited 
50  per  cent  of  its  cost  per  annum  to  bring  it  into  line  with  the 
rest  of  the  capital.  Otherwise  the  money  spent  «n  generate 
plant  could  be  more  profitably  employed  in  prodtKtive  madlinary. 
In  no  case  in  a  money-making  concern  should  the  generating  plant 
be  debited  with  less  than  17' j  to  20  per  cent  per  annum 

Inaulated  Wire,  Support— With  the  object  01  supplying  a 
support  Cor  the  insulator  whereby  tbe  former  may  be  readily 
opened  to  enable  the  latter  to  be  readily  ptaced  therein,  and  ah» 
to  improve  the  construction  »>f  the  insulato*  tO  fccSittte  itS  at- 
tachment to  the  w  ire.  J.  A.  Sullivan  1  ,s  patented  the  device  1 
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in  Fig.  18  herewith.  The  suppoti  comprises  a  pair  of  scmi- 
cylindrieal  sections,  one  of  whirh  provided  on  one  si<le  with 
a  curved  tongue  and  on  the  opposite  side  with  an  outstanding  lug 
having  a  slot  in  its  outer  end.  The  other  aeetion  has  on  one  tide 
an  outstanding  lug  which  is  provided  with  a  bolt  hole  to  r cgitlcr 
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with  ilie  inner  end  of  the  slot  on  tlic  utlicr  >f  r' r,;i  On  tin-  >  t> 
(lOsitc  iide  of  the  section  is  an  outslatujing  arm  wlin-h  is  ]iro 
vidcd  vviih  an  opening  (Iiruiigh  which  the  tongue  o(  the  other 
section  may  be  passed.  One  section  is  also  provided  with  an 
opening  for  the  passage  of  the  Mem  of  a  bolt  used  to  secure  the 
device  to  a  banger,  and  also  has  a  socket  of  suitable  size  and 
slape  10  receive  a  portion  of  the  head  of  the  bolt.  The  insnlator 
coopriies  two  semi-earlindrical  scctioiu  fnovidcd  >t  their  ends 
with  fluices  whidi  bear  againu  the  cndt  of  the  support  uid 
are  thereby  locked  in  place.  One  section  of  the  insulator  is 
provided  with  a  nire^s  which  registers  with  the  socket  of  the 
•■i:|HiiTl  .11(1  receives  the  head  of  the  hanger  bolt. 

Water  Gauge.  Where  water  ^;anBes  have  the  top  and  bot- 
tom arms  rc^pectiveU'  provided  with  Mntnniaiic  valves,  it  is  desir- 
able to  provide  not  only  against  the  closing  of  the  anlomatic 
valve  fai  the  top  arm  during  die  operation  of  ^Uowiqg  thioogii," 
but  against  its  dosing  under  certain  other  oawlitions  which  may 
accidentatly  arise  in  working.  With  a  view  to  holding  the  aulo- 
mafic  valve  in  the  top  arir.  in  iIn  .cat  linriiin  the  operation  of 
Wowing  through,  it  ha*  hmi  jin  .if"!-.!  .1  10  ^ii>|K  iir!  or  -upport  the 
valve  opposite  ii^  -eat  In  iiir:i:i>  .if  ,1  -iiniiK  or  llexihle  earner. 
This  means  however,  would  not  sufhce  in  the  event  01  a  gauge 
glas^  breaking.  Should  (he  Kpring  or  carrier  itself  bftak^  or 
otiierwise  fall,  the  valve  seats .  itself,  whereupon  the  passage 
through  the  top  arm  to  the  gauge  glass  is  closed  jmd  a  condition 
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of  danger  fngen<lefcd.  An  arranttenient  shown  in  Figs.  19  and 
Ki  herewith  to  provide  against  >ueh  an  oecurrenec  is  described  ni 
The  ManchtsUi-  Micluuncul  hn^inecr^  The  valve  is  supported  in 
the  top  arm  by  means  of  a  spring  carrier,  and  the  orifiee  which  it 
doses  is  arranged  at  the  side  of  or  above,  instead  of  beneath,  the 
latter.  The  spring  carrier  A  is  sufficiently  stiff  to  hold  the  valve  B 
in  its  seat  Bi  during  the  operation  of  bktwing  through,  but  should 
the  gauge  glass  break  the  vaK-e  is  forced  against  itt  scat  and 
imercepts  the  escape  of  steam.  If  the  spring  carrier  break  the 
valve  falls  away  from  its  operative  position  and  during  normal 
u.  rkinK  is  no  longer  capable  of  gaining  its  scat  and  dosing  the 
passage  to  the  gauge  kLiss. 

TwMfrtiwg  Fnse.— Fig.  21  >how's  an  improved  thermal  cut- 
out recently  patented  by  B.  D.  Horton.  The  lose  is  carved  in 
the  center  as  siHMrn  and  a  loop  of  wire  is  passed  through  the  turn 
and  connected  to  an  outer  plate.  Beneath  this  ]date  and  held  in 
compression  by  the  loop  of  wire  pa<sini;  .iround  the  fuse  is  a 
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spring;  Under  an  excess  of  current  the  fuve  he.its  and  melts 
and  the  spring  acts  to  pull  the  loop  of  the  wire  through  the  turn 
in  the  fttse  and  projeet  the  plate,  making  it  immediately  apparent 

that  the  electric  coiuuctinn  has  hocn  de'itrr>yed. 

Fusible  Cut-Out.— With  the  '  lijict  of  (.rnvidintr  a  >iniple 
device  for  instantly  riisrupiini.'  the  arc  formed  hy  the  hlowinu  of 
a  fuse^  thereby  prevent  inn  dam.ige  to  the  /use  Wuck  and  parts  to 
irMcb  this  is  attached,  (■  Kuchr  has  devi«ed  ami  patented  the 
fnsible  cnt-out  shown  by  Fig.  22.   Generally  stated,  the  invcn- 


linii  r(Misi',t-  ir'  nrrarig'iig  tile  teriiiiii:il-.  :iinl  f^pecially  the 
[ias;-age  ways  between  the  tcrnunaln,  so  that  ihc  iatler  shall  be 
circuitous  or  tortuous,  '.hus  prevciitir.g  'lie  !  irrnation  of  an  arc 
when  a  fuse  blows,  or  at  least  quickly  queiichiiiK  the  same.  The 
base  of  the  fuse  block  has  a  substantially  tint  face  and  is  pro- 
vided on  <wosite  sides  with  recesses  in  which  the  binding  posts 
are  accnred.  the  latter  having  hook-like  terminals  attached  to 
then.  The  base  is  raised  to  cause  the  cover  to  snap  into  place 
and  also  to  prevent  it  from  working  loose.  On  the  upper  face 
of  the  cover  are  hook-like  terminals  which  interlock  with  the 
hook  terminals  in  the  iMse  to  hold  the  two  parts  together  in  the 
well-known  maimer,  the  connection  being  made  by  'lidinp  the 
cover  in  a  straight  line  with  reference  to  the  base  instead  of 
rotating  it.  It  will  be  obvious,  however,  that  hy  a  >liKht  rear- 
rangement of  these  parts  they  can  be  made  to  interlock  by  a  rotary 
movement  as  is  cnstomary.  The  leads  are  brought  through  a 
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central  opening  in  the  cover  as  usual,  and  the  ends  <il  the  wires 
are  connected  to  binding  posts,  secured  to  two  metal  bases  as 
indicated.  Interposed  between  these  two  tneial  bases  is -a  com-- 
parativdy!  deep  rib.  Projecting  upwardly  (ram  the  body'  of* 
the  cover  is  a  V-shaped  rib  with  branches  extending  out  toturard 
ihe  corners  of  the  block  and  having  the  apex  of  the  V  surround- 
ing the  hole  through  the  bl.  rk.  .^lule  another  rib  projects  out 
toward  one  side  and  connects  with  the  rim  formed  on  the  outer 
edge  of  the  cover,  that  the  whole  repre>eiil>  a  V  On  each 
side  of  the  branches  of  the  V'-shaped  rib  are  triangular  pro 
JCCtions  which  are  located  so  as  to  leave  a  narrow  pa-«>at;e  be- 
tween them  and  the  branches  of  Ihe  V  and  leading  Aown  into 
dose  pramimity  to  the  terminals.  The  fuses  lie  m  t--.e  gr  ^wes 
or  passages  farmed  by  the  prelecting  ribs  and  triangular  pro- 
jections of  the  cover. 

Sivface  Condensers.— The  difference--  -it"  .i|,iin.  .n  1  ii.it  cMst 
among  engineers  on  certain  points  of  surface  comleii^er  <le^ign 
were  evident  dtiring  the  discussion  of  a  recent  paper  read  by  R.  W. 
Allen  on  "Surface  Condensing  Plants."  before  the  Itriiish  Insti- 
tute of  Civil  Engineers.  As  regards  the  saving  effected  by 
running  with  a  3S-in.  vacmn.  as  compared  with  exhausting 
to  atmosphere,  experiments  and  general  experience  have  shown 
that  with  ordiiiari  engines  nothing  is  to  be  gained  by  n  higher 
\aeuuni  than  ->5  in,  It  is  worthy  of  note  that  during  the  con- 
densing trials  fornimg  the  subject  of  the  ywvi  x  11  vva>  i.  uml  ibat 
the  loss  of  water  by  evaporation  in  the  coi  ling  towrr-  ua- 
less  than  75  per  cent  of  the  amount  required  by  'he  i  ngmes 
Figiircj)  given  show  that  40«»  gallons  of  circulating  water 
were  lost  per  day  in  this  way.  in  addition  to  jifi  gallons  of 
fccd-watcr  tinaccoimted  for.  SO  that  the  condensing  etigine  wasted 
i/Mfi  gallons  as  compared  with  7,726  gallons  carried  away  with 
the  e\!.  1:  t  ai  d  1  ihrr  losses  of  the  non-crmdensing  plant.  Not- 
wishslaTii^im.:  Ihe  .ihno^i  universal  practice  of  workirg  the  eon- 
deiiscrs  with  th./  tiihe^  hr-ri/otiiril.  one  vpe.iUet  iiia-.ntained  thai 
a  consiili  r.ihli  iuipro\ement  could  he  gained  bv  Immiil-  the  tubes 
vertical  I  111  latter  shonld  be  very  "-hurl  and  li  e  s\aler  -hoiild 
be  passed  through  them  with  a  high  velocity.    .-Xnoilu  r  -ipeaker 
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also  advocMtol  a  trigh  vdodtjr  of  the  citcubiing  water,  but  for 
mothw  rcaaon.  He  aicribcd  the  tomwion  of  the  tubes  to 
{Mrtktet  of  put  from  tiie  ogndenser  tbell  hecanbif  lodged  ia 
the  tubes  and  gradually  nttng  their  way  thnogh.  The  uaual 

velocity  of  200  to  300  per  mintite  was  not  sufficient  to  sweep  out 

ilu-  ciilu's.  aiiil  1h'  f.nin<l  that  by  iias»ing  the  water  through  at  a 
inm'h  !nj,'h'_T  s[)fi-rl  troiihlcs  from  corronioii  were  avoided.  The 
Unii  C  A  Parsons  behoved  in  copper  tubes  where  there  was 
much  sulphur  111  the  water,  and  W.  J.  Harding:  held  that  the  best 
w.iv  to  iireNfiit  corrosion  of  the  tubes  was  to  permit  free  corro- 
>MOii  of  the  shell,  which  latter  should  be  made  thick  enough  to 
allow  for  {L  It  was  polnlcd  oat  that  a  very  slow  deposit  either 
of  scale  inside  or  of  greaae  OHtside  the  tid>es  had  a  reiy  serious 
effect  on  the  vacutmi.  and  one  speaker  found  the  timUe  of  keep* 
inx  the  tubes  clean  so  great  that  he  had  abaitdoned  the  suffooe 
conJcnsers  in  favor  of  the  jet  condcn-scrs.  This  speaker  remarked 
m  reference  to  the  cnohng  surface  necessary  in  condensing  plants, 
that  from  his  experience  ni  iisinx;  ileep  well  or  town  water,  the 
londensinK  of  alKnit  6  lb.  of  steam  p<  r  v|  ft  was  all  that  could  be 
relied  u|m>i).  1i>  a  large  turbine  installation  with  n  river  running 
OUtMde  the  engnie  room  wall  not  more  than  7.' 1  lb.  )ier  S4|.  ft 
could  be  reckoned  on.  Another  speaker  thought  8  lb.  per  all. 
ft.  too  great  an  allowsnce  nnlcse  die  cooling  water  entered  at  a 
temperatnre  bdow  8$*  F.  Still  another  speaker,  on  the  otiier 
Tiatid,  held  that  there  was  no  difficulty  in  condensing  9  or  10  lb. 
•  if  steam  per  scj.  ft  .  as  in  orditiary  marine  practice  as  much  as  25 
lb  per  s<)  ft.  were  frequently  dealt  with,  and  he  had  seen  a  ctm- 
denser  v.  iiicli  would  certainly  maintain  a  gi>-i<l  vacuum  ^^  hen  coii- 
deilkiuK  ^"1  ''"^  '■a'*'  ff  35  lb.  per  sq.  ft.  One  of  the  most  interest- 
ing points  raised  in  the  dis<-us>ioii  was  the  advisability  of  using 
separate  air  and  water  pumps  to  deal  with  the  products  of  ron- 
densaliow.  The  author  believed  that  the  advantages  did  not 
warrant  die  additional  eonqdicatiana.  The  Hon.  C  A.  Paraons 
supported  the  idea  of  the  dry  and  wet  pump  syalcni  on  4ie  prae- 
ticat  grounds  of  small  air  leaks  being  less  prejudicial  on  account 
of  the  large  displacement  of  the  dry  pump 

Automatic  Paralleling  of  Alternators.  The  paralleliuK  f'l 
altertiatiiig-currcnl  generators  manually  depends  so  nmch  upon 
the  human  laitor  for  its  Miccessful  acconi^lishnK'nt  tli:it  anv 
automatic  device  which  eliminates  this  factor  should  be  welcome 
A  scbeme  for  paralleling  alternators  aotomatically  has  recently 
been  patented  by  G.  A.  Bumham.  A  cooTcntional  plan  of  circuits 
is  shown  by  Fig.  a}  and  Fig.  24  is  a  side  elevation  of  the  elcctro- 
magnelie  siviiek  bgr  wMdi  the  aataaatic  patalleUng  of  the  alter- 
nators is  brou^t  about.  The  core  of  the  aolenoid  carries  at  its 
outer  end  a  roller  which  normally  supports  the  switch  in  its  Open 
IMi^itioii,  the  latter  tending  to  close  under  the  action  of  a  spring. 
The  magnet  in  ci>n.strucled  to  release  the  switch  out'  at  the 
instant  when  the  strongest  flu.x,  created  when  the  various  currents 
Bowing  through  it  are  in  step,  occurs.  The  niagnel  tuounteil 
«i  the  switchboard  and  connected  in  scrie>  with  the  syncliroiiii!- 
ing  bars;  but  it  is  normally  short-circuited  by  a  push  switch. 
The  operation  of  paralleling  is  as  follows:  Assume  that  the 


ary  winding  of  a  transformer.  These  circuits  are  doaed ;  but  the 
plug  switdies  io  the  lecondaiy  circuit  are  left  open  antil  the  volt* 
age  of  the  incoming  machine  has  been  bronght  up  to  noraiaL 
Tba  pities  are  tkea  Inserted,  connecting  the  iteie  lamp  and  the 

electromagnet  in  series  in  the  two  circuits,  the  current  being 

shunted,  however,  by  the  push  switch  When  the  lamp  sbows  the 
nhases  of  the  iiiacliines  to  be  ne.trly  in  step,  the  circuit  through 
llie  jiiist:  Mvi'ch  is  opened  and  the  current  traverses  the  electro- 
m.ignct.  When  the  machines  are  in  step,  the  magnetic  tlux  in 
the  magnet  is  strongest  and  the  latter  releases  the  switch,  thus 
throwing  the  macMncs  m  parallel.  The  main  switch  of  the 
incoming  generator  nmy  tiien  be  dosed  at  leisnre. 

Hagaatic  Clntck<— In  the  ordinary  magnetic  clutch,  if  one 
of  the  members  should  be  accidentally  sprung,  only 'a  portion 
of  the  metling  faces  would  \h'  in  contact  and  an  induced  strain 
produced  upon  the  pans  so  that  slippage  would  be  liable  l<i 
result.  .Another  disadvatit.iKe  is  the  tendency  wbuli  lln  p.nls 
liave  to  remain  clutched  after  the  magnet  has  been  de-cncrn</ed 
owing  to  the  residual  magnetism.  To  overcome  these  disad 
vantages  is  the  purpose  of  G.  A.  Damon  in  a  recently  granted 
patent  Fig.  as    **>  elevation  partly  in  sectioa  of  a  clutch  mech- 


24.— swiKR. 


m.  25.— MACHCnC  Ct-UTCH. 


 \  (<i — CH  


Pia  -23,— AITOHATIC  PAaALUCLim  ALTCBXAiaU. 

generator  on  the  left  is  connected  to  the  tine  and  that  the  gen- 
erator on  the  right  is  to  be  paralleled  with  it  The  branch 
circuiu  for  the  synchroniiing  bns-faara  are  connected  across  the 
brushes  of  the  respective  generators  and  eadi  includes  the  prim- 


anism  embodyirg  his  improvements.  Aligning  In  .irmgs  are 
moinited  upon  a  suitable  base  and  the  shaft  is  journaled  to  each 
of  the  bearings,  the  shafts  having  an  end  thrust.  I'pon  the 
abutting  end  of  cnc  shaft  is  motmted  a  magnet  member  and  upon 
the  opposing  end  of  the  other  shaft  an  armature  is  supported. 
The  meeting  bees  are  shaped  to  conform  to  eadi  other  and  have 
annnlar  beveled  portions  concentric  with  the  common  axis  of  the 
shaft.  One  of  the  faces  is  oppositely  beveled  to  the  other  so 
that  the  members  will  center  the-nseUfs  when  brouglit  together. 
The  magnet  nienilnrs  consists  of  a  ring  having  in  tt>  nueiing  f.icc 
a  groove  contanung  the  magnet  coil  which  is  covered  by  a 
sheet  of  thin  copper.  This  ring  is  connected  to  a  yielding  sup- 
port consisting  of  a  spring  metal  <lise  which  is  fastened  to  a 
hub  keyed  to  the  shaft.  The  hub  carries  collecting  rings  whidi 
arc  insnlated  frtmi  it  and  from  each  other  and  are  respectively 
ctmneeted  with  opposite  ends  of  the  magnet  coil  by  conductors 
■nstilated  from  the  other  parts.  The  two  fflein1>ers  arc  so  ar- 
ranged with  relation  to  each  other  that  their  meeting  faces  are 
nivrnially  spacetl  a|>art.  When  the  magnet  is  energized  the  sprio"? 
metal  su'>p<irt  moves  sufficieiitly  to  it  to  allow  the  faces  of  the 
two  members  |o  ci^tne  icmtlier,  The  tiiision  thus  brought  upon 
the  disc  will  cause  the  members  to  Iw  instaiillv  releaseil  and  the 
magnet  memfwr  to  rettim  to  its  normal  (Ki-iii on  when  the  mag- 
net is  de<iiergiied.  The  armature  member  is  keyed  to  its  shaft 
and  its  pctqihcry  adapted  as  a  pulley  lor  conveying  or  receiving 
power,  and  if  It  is  desired  to  convey  power  the  shaft  to  which 
the  magnet  member  is  secured  is  comtceted  with  any  suitable 
driving  mechanism. 
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ANSWERS  TO  QUERIES. 


Ii  it  fcooi 


af        M  •  flus  in  MUMBBcltctrie 


No.  In  some  comtriek,  especially  Genmiqr,  ttw-me  «f  acid* 
or  chloride  of  tine  k  prohibiyd  by  electrical  rufet  in  aolder* 
nW  ClU«»  or  other  similar  condwi  irs  It  is  claimed  that  the 
joint  tttbicqncntly  ttccoinea  defective.  The  Kuldcring  i»  done 
with  Tocin  at  m  flux. 

In  draininic  a  high  prruorc  iicim  main  ii  it  lufficiriil  In  tap  loiall  juipc 
cmne^dinia  in  the  bctlom  of  ih«  fittings  for  tlir  drlpa?  J.  O. 

In  well-proportioned  higb-prcsntrc  steam  mains,  ihc  \rli;<ity 
of  the  steam  is  about  loo  ieet  per  aceond  and  «tt mi  t:a\  tiin^ 
at  this  rate  will  in  most  cases  carry  the  water  of  cundensatkm 
o*er  or  past  such  shibII  openings.  Moreover  such  amali  open* 
in|s  cannot  Mhe  care  of  a  large  shic  of  wato-  if  tiie  boilers 
shonid  prime.  It  Is  bccominK  guile  common  to  nie  drip-podcet 
openings  the  full  size  of  tlu-  ]»]"■  i:;  I'J  12  inches  inclusive.  This 
provides  an  opening  sa  large  that  there  ii  iiu  possibility  of  (he 
water  St'nf  carried  over  or  past  them. 

I  wish  to  ctnpluy  a  pfia^c  meter  tu  inilicate  the  vhase  rclatiuni  of  the 
cnrrciit!)  and  pu^nttials  in  a  pulyikfiase  circtiit  and  wouUl  be  ohhiccl  if 
ymi  cwUi  anfonn  mc  ai  to  tbcir  accuracy  on  balaucni  and  unbaiaoecU  loaxU. 

G.  K.  S. 

Phase  meters  for  polyphase  circuits  are  ait  e^mlly  aecntate 

on  kilanccd  Ireids  provided  they  have  hcen  correctly  calibrated 
attd  pusse^';  no  faults  due  to  purely  iiiechniiical  causes.  This 
accuracy  i>  not  .tffecled  by  variations  in  wa%^  lorrt  ir  in  cur- 
rent frr<)ueiicy.  The  calibration  of  ihc  scale  i-  :iffi-  led  by  the 
niiiiilii  r  '.f  coils  used  in  iiiHtruniL-iii.  \,\  tiio  r.iiios  of  tlio 
ampere  turns  us«d  with  these  coils,  by  the  distribution  of  the 
windings  and  by  the  magnetic  nature  and  proi>ertics  of  the  mat* 
iietic  circuits.  especiaUy  if  these  contain  iron;  but  the  accnracy 
of  tile  indications  is  iMt  dtpctideni  upon  any  of  tbeic  coniidera- 
tions.  if  the  worknig  of  the  instrawent  is  satisfactory  from  a 
mechanical  point  of  view.  Riase  meters  can  be  easily  and 
accurately  calihialed  for  balanced  loads  by  means  of  a  direct- 
current  method  of  test.  The  error  on  unbalanced  circuits  ;s 
j;iinr;illy  serious  for  loads  which  are  badly  out  of  halaistc.  Tin- 
error  iike  that  of  a  wattmeter  incretiscs  rapidly  flu  powi-r 
factor  of  the  load  diminishes,  li  i-.m  only  be  rt'lmul  it  tin- 
expense  of  complications  in  the  instrument,  by  iiicrea'^ing  the, 
nmttber  of  coils  used  in  the  tixed  and  moving  systems  and  by 
smmging  the  coils  and  magnetic  circuits  to  be  ^mmetrical  in 
regard  to  one  another.  U  the  true  power  -fador  of  tiie  load 
i»  cos  *,  the  reading  of  the  kMmmtn/t  it  coa  #  -f  f  aia  where 
'  is  the  phase  error  doe  le  the  unbalanced  load,  and  is  the 
[irciliKt  .  f  ;n<i  finii  r^.  i  iK-  (if  which  is  the  maximum  value  of 
#  ilticriiriii-il  h\  the  iniKnint  the  load  is  out  of  balance,  and  the 
iii'-ir  iii.iv  luur  niiy  v.iluc  l>etv\ cfjii  |  1  .iml  —  I  and  deter- 
mines whether  the  instrtmient  reads  high  or  low. 


syr  aMis  IBS  hum  to  wiiMl  a  ilatv  ftlteibir  ainnc*  «•)!  fa 

The  ordbiaiy  method  of  winding  a  magnet  prabaUy  results 
in  about  as  slow  a  releasing  magnet  as  any.  Greater  retarda- 
tian  m^y  he  obtained  by  placing  a  copper  sleeve  annmd  the 
I  before  winding  the  magnet. 


The  cafMM  ftMB  a  thrre-pltaac  ftmralor  il  ftmti  Ibrajiffli  three  trana- 
fcraien  cwiB<ct«d  in  m«h  whutt  dM  veh»  l»  >*4«h^  "P  <<",  tw" 
traMmMm  vmr  a  tons  line.  WonM  •  bma  in  one  of  «ie  transfonners 
lirrvrDt  ilir  tniininiation  of  power?  W.  A.  l>ev 

No,  It  would  appear  at  first  thought  that  there  remained  the 
cm.fs.  of  hut  two  phases;  but  in  reality  there  are  still  three  dis- 
placed CJn.f(.  One  of  (he  cni.fs..  however,  is  nut  produced 
in  the  defective  aide;  but  is  the  resultant  of  the  cm.fs.  of  the 
other  two  phases.  As  a  result  of  the  break,  the  remaining  phases 
will  obviously  be  heavily  overloaded. 

}|<n>  can  I  liill  the  %p»tk  acroti  two  pointa  from  ten  ceUs  uf  battery 
C&nnrcted  tu  a  aolenoid:  the  current  flowfa»  Mog  ^Ul  five  ampere*? 


ton,  afltr  and  «cr«M  the 
II-  I..  C. 


I  have  tried  nhunti  of  eofiper  wire  placed 
sparli  but  without  any  aatiifaciory  r»ull. 

Connect  a  resistance  of  cither  graphite  or  German  silver  across 
the  break,  making  the  rcsbtanee  of  the  graphite  or  German  stiver 
(srenty  times  thai  of  the  solenoid. 


Kindly  nve  aM  Ui«  liM  vf  win  aod  Mber  flgiiN*  ntcesswy  to  coitstmct 
an  alKniailng  nwtt  mbbm  wkkh  wlU  boM  an  snnMur*  with  a  jratl  «I 
aboM  a$  pooada.  71w  veltace  of  the  aupply  i*  jto.  0.  H.  »L 

Use  a  U-shaped  core  of  laminaied  iron,  the  poles  having  a 
cross-sectional  area  of  '<'■  li.v  Ij  1:1  Make  the  width  of  Ok 
core  from  center  to  center  uf  the  poics  2  in.  and  tin-  li-iii^th  r.f 
the  poles  3  in.  Wind  the  magnets  with  No.  19  single  cotton- 
covered  wire,  taking  out  taps  from  the  layers  next  the  top  and 
from  the  top.  Corncct  the  circuit  tiiriih  whichever  taps  give  the 
best  results. 

1  wish  to  run  twenty. four  f6-cp  incandeacent  1«ia|i»  on  1  iio-voU  circuit, 
tlie  lumpi  to  be  run  In  multiple  ami  each  lamp  to  he  inaceii  one.<iuartrr 
of  a  mile  apart.    Kiniily  ft;vr  n\f  ihe  f\zf  «>f  enjrine  and  dynamo  to  inMall. 

M.  T.  S 

It  would  not  be  aJvisabl-.  fi  r  v  m:  m  icrlake  the  installation 
"i  '•uch  a  plant.  The  cost  of  i  ninn  r  ii  r  tarrying  the  current  even 
With  a  20  per  cent,  drop  would  be  prohibitive.  It  would  be  more 
economical  to  install  an  alternator  and  run  the  incandescent 
lamps  an  series.  Reliable  systems  of  scries  incandescent  lamp 
Hinting  are  hi  successful  operation. 

Will  i  r  i  -ry  converter  (.(lerated  in  the  u«ual  manner,  that  tt.  takimc 
(r<A  r  ir  II  tn  .ilternatinc-cuftent  rircnit.  chjinge  in  fJIMd  tmf  WWh 
chaniiea  in  the  frequency  of  the  alternator  suppljrini;  it  ?  P,  L, 

A  rotary  will  run  in  syncliri  n  -m  vvsih  the  frt-qucncy  of  the 
current  supplied  and  its  speed  will  change  with  changes  in  the 
frequency,  rbere  are  several  causes,  however,  which  tend  lo 
produce  excessive  and  dstmctive  speed  in  the  rotary.  If  the 
alternators  speed  up  abnomtally,  the  rotary  will  speed  up  in 
conformity  vrith  the  increase;  f>m  u  ih<:  :ilii.rnr.tiiik;-ciirrtnt 
supply  mains  are  interrupted  and  ilu  r  itary  i-^  omiscted  a 
the  direct-current  end  to  a  circuit  supplied  from  other  sources, 
it  is  driven  as  a  motor  from  that  circuit,  and  if  the  machine 
is  provided  with  a  series  licid  winding  a»  is  fretitienlly  Ihc 
case,  the  field  strength  is  reduced  by  the  reversal  of  current 
through  that  svinding.  and  the  spee<l  will  increase  abnormally. 
If  the  rotary  is  operated  inversely— that  is,  receives  direct- 
current  'and  delivers  altemallng'CurreMt  the  speed  of  the  rotary 
is  affected,  not  only  by  variations  in  the  c.m.f.  of  the  dircct- 
current  line;  but  also  by  changes  in  the  character  of  the  load 
supplied  from  the  alternating-current  side  of  the 


1  am  ofCTslina  a  nnmbei  of  •■ill  IndueSlm  snators.  and  1  

iMrtiiii  thew.  the  fates  citber  Maw  «r  Ika  dKnit  hrtaktn  ll»  «iwn. 
IId»  nn  tbb  Ic  maided?  M.  W. 

Whtn  starling  small  induction  motors  and  motors  which  are 
n  11  vtiiiipped  with  finely  graduated  rheostats,  the  inrush  of 
L  .irrciit  ilirmii^li  the  ii'..i,  Iii:h  ;■-  i  r<  <;iienlly  great  enough  to  blow 
thi-  fi\i-t  MI  thiuw  tilt  Circtiit  breaker  if  these  he  arranged  with 
ri-K'>'^'I  '<!  t!)C  full-load  cunent  of  the  machine.  If  the  circuit 
breaker  be  adjusted  fur  the  normal  full-load  current  and  a 
fuse  of  ample  carrying  capacity  to  withstand  the  initial  rusts 
of  current  when  the  motor  is  started  be  installed  in  conjunc- 
tion with  a  circnit-Glosiiig  switch  whielt  inn  cauiects  the  motor 
armature  to  the  circuit  throogh  the  tmt  and  by  further  move- 
ment transfer!)  the  connection  to  the  circuit  brraker  and  opens 
the  fuse  connection,  this  difficulty  may  be  avoided. 

ShfmM  the  aeries  6eld  winding  of  an  electrir  n.cti^r  us*-t!  fr-r  elevator 
[MiTiiuM-'.  :i*-i3t  or  OJlfiOSe  thf   shunt   hclri   uindinp?  II_  K. 

In  most  cases  the  -.iius  winding  is  air.itiKivi  tu  assist  the 
shunt  winding:  but  Dku  are  systems  in  which  series  vend- 
ing assists  the  shunt  winding  on|y  while  the  motor  is  coming 
up  to  speed,  and  opposes  it  after  full  speed  has  been  reached. 

Icadi  of  a 


 dtM  SM  lha  slieh  for  (ht     

haWnTaxt^SM<«>fo4i««.c^V ■  '    ■    N.  j. 

Each  end  of  «!goi!  sluiuld  be.  located  °in  siots  between  which 
there  are  either, Ijf teen  or  sixteen  teeth, 'and  the  two  tcrininals 
should  be  c(<^)lV^^ted  t'd  Mi'.'  .riiiu:-i.ii...i<  r  .1  tsfch  a  manner  that 
there  will  be'tliS-ty  barV  ljcC"'<;i  ii  ".luf)!. .  .  ^  ♦ 

Daci  tnrdtnary  iiMCbinc  uil  injure  the  inia! 
'tr  of  s»i».*oU  ntoMin  nnd  the 
«■  to  the  wwwnnnmr  cnuan 


Vour  trouble  may  be  accounted  for  by  the  presence  of  the 
oil  on  the  commutator.  This  is  not  due  to  any  action  of  the 
nil  on  the  mica,  n<ir  I"  atsy  I.ak  m  the  insulating  properties 
of  the  oil.  but  t<i  tin-  f.ici  i!-..:t  the  oil  becomes  gtimmy  by 
oxidation  and  linlguiK  Uuluftti  the  copper  segment';  patlii 's 
particles  of  conducting  material  such  a«  carbon  or  copper  dust 
which  eventually  short-drcuils  the  icgmenls. 
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CENTRAL  STATION  SALE  OF  CURRENT 


FROM  timt  to  time  we  have  de«cribe«I  the  systematic  botiiwss- 
i;o;tin^  iin-l'i.  fur  iiitrc.-isinK  t'lc  saic  of  cltctric  current 
uliicii  hnvf  tK-eti  d'jvi-lcipi  j  by  iosiK  ut  the  Ijrger  central 
Motions,  and  more  rcccnt^.v  w<  have  taken  every  opportunity  to 
lioini  out  llial  in  the  present  central  station  situation  no  lighting 
c<ini|ii|inTi  iiowcvcr  small,  can  afford  tu  neglect  the  application  in 
its  line  of  work  of  the  ideas  of  better  laktmamlup  prevailing 
in  other  fields  of  oommercia]  effort  To  assist  in  this  woilc, 
which  \vc  consider  to  be  of  the  highest  importance  to  the  central 
^t.1llon  industry,  we  shall  in  this  department  give  space  and 
vvtlc'j'iic  to  practical  hints  and  suggestior^  ;(s  tu  iiiudorn  publicity 
and  hiisincss-gctting,  with  particular  rctcrcncc  to  the  central 
ttati4>n,  and  more  especially  in  the  interest  of  the  mediutn-si^ed 
and  smaller  stations  which  have  not  at  their  coinmand  large  funds 
ior  socb  jmriMsn.  These  latter  plant*  caimol  aftord  lo  employ 
expensive  methods  of  advertiring  nd  solititttion,  and,  wUle 
desiring  to  Secure  all  the  advantages  resttttiiig  fiam  plans  and 
tclieine^  einbcKlicd  in  th.'  most  recent  business  metliodl^  Dnst 
i:iit  their  cluth  according  lo  their  own  measure. 

It  will  be  the  endeavor  to  proceed  practically  in  this  depart- 
ment, not  offering  mere  suggestions  but  putting  the  information 
.so  far  as  possiMc  in  a  form  for  direct  md  immediate  practical 
application. 

txAsstPVTKG  AwnntisiNe. 

Two  forms  of  printed  ini1uc:!y  i  an  he  u>f'\,  the  indirect  appeal 
and  the  direct  (ortn  of  solicitation.  The  lonner  most  generally 
consists  o(  newspaper  advertiiing,  thou^Vi  ,^ii>  printed  form  o» 
general  nature  naturally  omes  in  the  same  doss. 

The  direct  form  of  aolidtatkm-^  the  individual  proflpaetive 
ni^ttjiner— is  very  largely  in  vogue,  and  if  akiBfuUy  applied  is 
»er>  ctfective. 

However,  whatever  the  form,  '.he  nclvertising  should  atw;iy5  be 
iloi'e  cnmiimn-scn'-c  lines,  and  in  any  town  wliorr  I'no  iiamt  and 
a(ldre^s  of  every  possible  customer,  togcthrr  «itli  his  require- 
mcnis,  can  be  readily  had,  it  is  just  as  practical  to  address  that 
fustomcr  directly  throt^h  the  maiU,  with  either  printed  mat- 
ter or  letters,  as  it  is  to  go  to  him  and  aak  him  to  nse  electriciQr 
for  lighting  or  for  power.  One  letter  is  not  as  eflicacioitt  as  one 
personal  visit,  but  it  is  much  cheaper,  while  repeated  letters 
v.ui  oitcn  be  employed  where  repeated  personal  calls  would  be 
rntirelv  out  of  the  question  owing  to  the  cost,  ami  very  often 
owing  to  the  decided  disinclinations  of  the  "pro.spcct"  to  receive 
the  company's  reprosf ntative  so  frequently. 

But  the  highest  efficiency  from  any  form  of  advertising*  whether 
n  is  general  pnblkity  or  direct  Milit^tiM,  «rill  alflnys  be  foimd 
in  connection  with  personal  solicitation.  Eveiy  centra]  station 
hn«  1  salesman  onnecled  with  the  company.    In  the  smaller 

Tiiwii-  he  may  have  a  gotid  -n.riv  illu  :  .Intirs  ticMflrs,  ami  may 
be  a  gi-iuT.i!  m:iiiagcr  or  supcriiUc:»dcut.  or  Iiavc  suiiic  oflici-il  t:l1f 
in  connection  wit!»  the  ccnpany;  yet  wc  venture  to  sny  thcrr  .in- 
very  few  central  stations  that  do  not  have  some  employee  whose 
hustncss  it  is  to  try  and  secure  customers  Unless  this  is  done, 
the  new  biMiness  obtaint-il  will,  of  course,  be  inconsequential,  be 
the  other  tirctimsjancfs  .wfi^l  they.vvW  • 

It  will  not  an»wVcto:rilti'.a'*.serfcs.iir.eCci  «Ji)4  advertisements 
'u  the  p.ipcrs  and  tiJcn  Jit  J^&wn.in^tlK-oftice'aTi'd'expect  the  people 
1.  fldck  in.  There  nvHl 'h*  nu'floskjtjg-.  f'lcrf  Jml>  then-,  a  cu-- 
tonicr  may  be  so  if\ftufrtittlltt>«V'''^ iijtt»_fhe  office  and 
a*ik  for  prices,  bfit  file  *reaf  vahie  bl  tfie  adverti.sing  will  have 
been  lost  imlesa  it  is  energetically  followed  up  by  personal  can- 
vas* from  the  office  or  works. 

The  returns  fr<im  properly  executed  forms  of  advertising  in- 
vi  Ivin^t  'he  employn  eitt  of  the  mills  in  diredt  solicitation,  wil! 
I  f  sn-iiewhat  lictter  than  mere  new«pap«r  general  publicity,  since 
krowiiiR  the  customer's  name  and  address,  .ind  what  he  particu- 
hrlr  wants,  is  a  great  aid  toward  success,  because  the  central 
station  manager  or  superintendent  has  an  intimate  knowledge  of 
the  restricted  territory  which  he  serves.  This  supenority  of  direct 
mail  •tolicitatton  of  course,  would  not  b?  true,  if  the  nutetial  to 


be  mid  had  to  be  disposed  of  throughout  a  large  ierritor\>,  for 

I:  ttii  :i  li'.'  difficult  and  too  expensive  tii  scctirc  ll.v  r.inics 

y)i  pruUiljk  customers,  and  classify  llicm  according  to  their  ni.jst 
important  needs,  and  this  classjAcation  of  the  liStS  Of  iwiues  an«l 
addresses  niu.st  always  be  done. 

But  even  with  a  direct  form  (.if  appeal  through  the  inaiLs  a 
full  measure  of  success  justifying  the  expenses  will  not  be  ob' 
tained  unless  the  advertising  is  closely  followed  up,  by  not  neces- 
.^arily  a  house  to  house  canvass,  but  by  a  canvass  that  shall  em- 
brace all  the  names  on  the  lists  that  ha%e  been  addressed  through 
the  mails. 

The  be&t  form  of  circularization  through  the  mails,  and 
ihc  use  of  letters  co\erin,i  the  same  purpose,  is  only  M.-cure(l 
where  it  is  made  easy  for  the  addressee  to  answer  when  the  ad- 
vertising has  sufRciently  interested  hint  If  a  plan  on  such  lines 
is  carefully  prepared,  it  will  facilitate  th.-  work  of  the  iul«e- 
quent  personal  s.nticii,ilion,  by  giving  the  agent,  or  solicitor,  an 
immediate  fruitful  field  in  which  to  work,  if  the  direct  sdTCTticiBg 
campaign  is  carried  on  with  skill. 

Later  wc  will  go  into  details  as  to  just  how  a  plan  of  this  de- 
scription should  be  prepared  to  spc  irr  t'lc  best  results. 

PATIENCE  IX  AUVKRTISINT,, 

In  laying  out  an  advertising  campaign  and  considering  the 

approprirdiui!  nrcf^'nr>    ■.I:f-rc  slii:i:l!  I>i--  nr.  "f^jsh  in  the  pan. 

We  ciitiiiul  >i>  liia;  it  ij  •Autit  titan  useless  to  put  out  now  and 
then  sonie  printed  booklet,  or  take  a  "flier"  in  the  local  papers; 
but  it  can  safely  be  asserted  that  such  a  method  will  nut  pro- 
duce resuhs  at  all  commensurate  with  the  outlay. 

There  should  he  no  great  expectations  of  immediate  results 
when  an  advertising  campaign  is  begfln.  Here  and  there,  in 
exceptional  cases,  contract*  may  be  closed  as  the  result  of  one 
advertising  letter,  or  one  newspaper  advertisement :  but  it  is  iKf- 
sistencc,  and  the  accunuilafive  elTect  of  continued  advertising  that 
counts  in  the  long  run,  If  it  were  possible  from  the  effcots 
of  an  occasional  advertisement  to  reap  a  rich  reward,  then  it 
would  be  simple  for  all  of  us  soon  to  grow  rich,  since  whatever 
we  had  to  advertise  would  only  requiire  some  public  announce- 
ment to  produce  prafitaUe  sales.  JSamy  people  have  advertised 
on  such  line!!,  aiKl  with  great  expectations:  few,  if  any,  have 
been  successful 

The  great  advertiscr>  of  the  country,  those  who  ha\c  niaJi: 
money  and  great  wealth  by  advertising,  have  only  succeeded  at 
the  expense  of  persistency — as  one  advertising  ageni  has  sai<l, 
"keeping  everlastingly  at  it'* 

The  advertiser  in  any  large  electrical  field,  should  not  only  keep 
everlastingly  and  intelligently  at  it,  but  he  should  plan  and  design 
his  advertising  at  least  on  a  yearly  basis,  and  even  then  he  mu-t 
hs\e  patience  i'l  waiting  for  his  reward.  Some  central  stations 
ulii.  !]  1 ...  iK'rsistetitly  made  very  large  appropriations  yrnv  r.iifr 
year,  have  found  that  the  most  profit.ible  returns— the  really 
large  returns  -come  only  after  two  or  tlirie  years  of  continuous 
effort  Generally  speaking,  every  advertisement  that  h  put  forth 
secures  a  large  portion  of  its  strength  by  reason  of  the  familiar- 
ity of  the  reader  with  prcvirxis  similar  advertisements.  The  ad- 
veiiiscr  should  remember  that  In-  is  familiar  with  the  merits  of 
electric  lii^htjp!:  ami  p  iwer  iit  om«!  t  t  >  h  ■  fur  it  is  his  snU-  coti- 
si<lerat:on  neck  after  week,  month  after  iin>rth.  and  ycnr  after 
year— Ijnt  t  >  the  possible  customer  it  i>  at  the  bewinning  of  no 
interest  whatsoever,  or  «t  the  best,  of  very  slight  interest.  It  is 
by  conlintiany  liannnering.  by  persistently  sticking  to,  the  sub- 
ject, by  never  sh?ftin«  the  gmimd,  though  dways  succcssivdy 
preseiiling  v'T  sulyiect  ditTereiitly  atld  attractively,  that  one  wil' 
lie  able  In  inUic-l  .md  ci men  tlu<  r;iii  iisly  unobservant  wlUMB 
it  is  wiilicd  to  nuakc  an  cnthusiasiic  coiisiinier. 

SKtlX  IS  P»f.PAl»N-<;  Tin  .\»VE«TISIM«. 

The  great  trouble  with  Uie  novice  who  attempts  to  write  ad' 
vertising  of  any  form,  i<  the  fact  that  he  is  prone  to  write  nar- 
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rowly  from  his  own  point  of  view,  and  not  from  that  of  the  per- 
aoo  at  whom  the  advcrtiscmeni  is  directed. 

It  is  by  the  caret'ul  avoidance  of  this  error,  and  familiarity 
through  long  association  with  alt  advertising  problems,  that  the 
ipeeialist  in  advertising  writing  has  been  evolved.  The  writing 
of  successful  advertising  is  distinctly  a  profession  calling  for 
specializing  in  the  highest  degree.  It  has  become  a  profession 
just  as  medicine  is  a  profession,  or  just  as  the  practice  of  Liw 
can  be  considered  a  specialty. 

Many  dollars  have  been  wa^lcd  on  advertising  which  was 
thought  to  be  "catchy,"  but  it  isn't  the  bi/arre  or  unique  adver- 
tising that  always  pulls  the  largest  percentage  of  returns. 

The  entire  subject  of  advertising  ought  to  be  judged  from  the 
common-sense  standpoint  of  sali-smanship.  It  is  printed  sales- 
manship, and  should  be  judged  in  its  entirety  by  the  same  basis 
of  standards  and  comparisons  as  salesmanship  should  be  judged. 
If  the  best  salesmen  in  the  country  possessed  the  knack  of  plac- 
ing their  oral  arguments  and  attractive  statements  on  paper,  the 
results  would  be  splendid  advertisements. 

Just  so  advertisiu);  should  be  considered  only  from  its  ability 
to  persuade  the  recipient  to  do  what  the  advertiser  wants  him  to 
do,  and  it  is  seldom  that  this  real  practical  object  can  be  achieved 
by  "stunts"  either  silly  or  amusing. 

A  salesman  who  devotes  more  time  to  telling  the  trade  funny 
stories  than  he  does  tn  impressing  the  merits  of  his  merchandise 
tjpon  the  man  to  whom  he  is  trying  to  sell,  is  not  the  successful 
type  of  salesman,  nor  is  the  adveriisement  which  does  not  in 
believable  fashion  bring  the  merits  of  the  article  advertised  forc- 
ibly to  the  reader's  mind,  serve  the  practical  purpose  of  selling 
goods. 

Don't  write  advertising  that  will  turn  th.-  reader's  mind  in  any 
direction  but  that  direction  in  which  lie»  belief  in  the  merit  of 
)-our  product. 

The  advertising  may  be  clothed  in  an  attractive  fonn,  but  the 
medium  of  attraction  that  you  employ  should  be  deftly  turned  to 
your  advantage.  It  should  tend  to  nothing  but  advantages  of 
eJectric  power  or  electric  light. 

You  do  net  want  the  reader  to  think  you  are  humorous:  you 
do  not  want  him  merely  to  admire  some  illustration  that  you 
have  in  your  advertising ;  you  do  njl  want  to  he  remembered 
as  a  "smart"  advcrli-ier.  What  you  really  want  is  to  print  an 
advertisement,  or  send  the  man  a  letter  which  when  read  will 
make  him  believe  that  fie  can't  go  another  day  without  electricity. 

You  can't  always  do  this,  hut  the  nearer  you  come  to  doing  it 
the  more  profitable  you  will  find  your  advertising  investment. 

Reproduced  herewith  is  an  attractive  advertisement  printed 
in  three  colors  by  tlif  Clticago  Edison  Company.  A  series  of  eyes 
all  focused  on  a  representation  of  the  electric  sign  in  the  middle 


chants,  fronting  on,  or  contiguous  to,  the  Chicago  Elevated 
Loop.  The  company  has  secured  a  large  number  of  customers  U 
the  result  of  a  carefully  prepared  plan  of  direct  mail  solicitation 
combined  with  efficient  personal  solicitation  from  the  list  at  which 
the  advertisement  was  directed. 

The  Edison  Electric  Illuminating  Company  of  Boston,  in  ad- 
dition to  a  very  successful  plan  of  direct  mail  solicitation,  is  al- 
ways a  liberal  user  of  space  in  the  Boston  daily  papers.  Herewith 


Twenty   Dollars  Worth  of 
Electricity  Free 

If  you  have  not  vet  installed  the 
electric  light  in  your  home,  we  want 
to  make  it  easy  for  you  to  trv  it. 

As  a  C^hristmas  offering,  we  will 
furnish  you  twenty  dollars  worth  of 
electric  current  free  of  charge  if  you 
apply  to  us  now. 

The  necessary  conditions  govern- 
mg  this  offer  are  simple  and  easily 
complied  with. 

Come  in  and  see  our 
Contract  Agent  for  full 
particulars — or  telc- 
phoi^c  Ox- 
ford I  I  ;o 


The  diagram  shows  the 
increase  in  electricity  in 
Boston  homes  during  the 
past  ten  years. 

Remember  that  electric 
light  is  economical,  if  you 
manage  it  right— it  turns 
on  and  off  so  easily  that 
you  burn  it  only  when  you 
need  it. 

Electric  light  is  only  one 
feature  of  electricity  in 
residences.  The  electric 
healing  pad  is  supplanting 
the  hot  wjter  bottle— it 
docs  not  leak- it  Mtps 
hot.  but  is  ni'vcr  lao  hot. 
Then  there  is  the  chafing 
dish  ;  the  handv  flatirnn  ; 


the  electric  curling  tongs 
anti  the  coffee  maker  (the 
only  real  way  to  make 
coffee  —  always  perfect )  ; 
electric  fans,  for  either  dis- 
tributing the  heat  on  a  cold 
day,  or  keeping  you  cool 
on  a  warm  one.  Tea  ket- 
tles, waffle  irons,  foot 
warmers,  nursery  appli- 
ances, helps  for  the  sick 
room— a  thousand  and  one 
things  you  ought  to  know 
about — and  use — every  day 
I  if  your  life. 

.■Ml  shown  in  our  Exhi- 
bition Department,  rear  of 
Masonic  Temple. 


Ttie  Edison  Electric  Illuminating  Co. 
of  Boston 


of  the  circle,  involuntarily  causes  the  reader's  eye  to  focus  in  the 
«»iDc  direction.  This  advertisement  was  particularly  effective, 
and  was  sen:  as  a  folder  direct  to  a  selected  list  of  names  of  mer- 


wc  present  a  fac-simile  of  a  recent  double  column  advertisement 
which  in  the  original  was  nine  and  one-h.nlf  inches  deep.  It 
did  not  tell  all  the  story,  but  first  presents  an  outline  of  an  at- 
tractive proposition  specially  designed  to  secure  new  residential 
customers.  This  offer  of  $20  worth  of  electricity  free  is  printed 
in  large  type  having  a  clean  cut  face.   It  is  known  as  Caslon.  old 


Digitized  by  Google  | 


ELECTRICAL  WORLD. 


V«L.  XLVII,  Na  I. 


style  type.  After  the  large,  easily-read  type  comes  a  tellitig  black 
and  white  illnuretion,  thomitf  the  incmaing  popularly  ol  elcc- 
tricallr  Kghted  reridcnoes,  ind  thh  n  followed  by  smner  type, 
skilfully  settir.R  f  irth  for  women  the  nice  refirtenients  that  are 
available  in  Uic  ilectric-lighted  home.  Plenty  of  white  space 
aruiiml  the  advertisement  ailds  to  iti  aitractivriies^. 

The  pgirticiilars  of  the  offer  consisted  in  specifying  that  a  cer- 
tain number  of  outlets  in  a  certain  number  of  rooaiB  be  installed 
in  order  that  the  $20  worth  of  free  cuncnt  be  ^ven  by  the 
compaqir*  The  total  amount  of  eieettieity  had  to  be  taken  befofe 
September  i,  tgofiL  in  order  to  i»dce  liw  offer  available;  tbat 
ii,  no  dectridtjr  uacd  afler  lliat  date  «onld  apply  against  the 
fao  free  offer. 

THE  STATUS  OF  TUE  SALESMAM. 

In  selling  electric  light  and  power,  as  in  the  selling  of  any 
other  nanufattured  article,  ttere  always  exists  the  argnment  as 

to  whether  it  is  most  advisable  to  employ  salesmen  on  a  salary 
basis,  a  combined  salary  and  percentage  method,  or  on  a  eom- 
inissioil  ln-K  '.Mill  ,1  <lr,i«in(;  .icciiint. 

All  three  have  been  tried  and  found  successful  or  unsuccess- 
ful, depending  upon  the  manageinent  and  general  policy  of  the 
local  company. 

A  aalesraan  can  be  made  to  do  effident  work  by  <Mie  of  two 
methods.  Either  hit  enthtuiasm  can  be  arooacd  to  such  a  high 
pitch  that  tie  dee|rfy  and  earnestly  believes,  and  then  he  himself 

cm  make  itiurs  SpHevc;  or  the  same  mean;  can  be  accomplished 
by  ciiw  iKcti  tiii  i>n  n  commission  basis,  in  part  or  in  whole,  thereby 
Sccur;iit;  ;iis  close  attention  ami  <  ncrgy  to  the  business  ni  h.nuf 

Men  dilTer ;  some  are  by  nattirc  more  avaricious  than  others, 
and  some  have  a  large  fund  of  enthusiasm.  A  few  have  both.  Do 
not  let  that  few  escape  yon.  A  good  salesman  is  a  distinct  ac- 
Quisftion  to  any  central  station.  Once  secured,  he  should  be  kept 
and  his  interest  and  enthusiasm  nc\'cr  allowed  to  wane.  First, 
he  will  be  what  you  stimulate  or  ediKate  him  to  Second, 
he  will  I  tiiv  ni.iint.iin  n  hif^h  degree  of  efficiency  by  cotitinnal 
stimulation  And  appreciation  of  his  work. 

As  to  whether  these  results  can  best  be  achieved  by  periodical 
renewal  of  his  enthi»iasm,  or  by  the  second  method  of  .ippcal, 
can  only  be  determined  by  the  central  station  matiager  or  con- 
tract tfcnt  in  each  particular  tocality:  but  wbatcrer  the  method 
used.  It  IS  generally  the  Case  that  a  tatesman  with  a  distbiet  ter- 
rit  'TN  nioM  MiiM--.fi;'  C,[\e  a.  territory'  that  is  his  alone 
and  let  hnn  t.ike  a  iiridc  in  it  .iml  develop  it.  Meanwhile,  if 
there  are  other  salesmen,  bring  thrni  .Jl  ir.tn  :i  frii'ndly  riv:ilry. 
While  it  is  generally  advisable  to  have  a  diMmn  tsrritory  ior 
the  general  solicitors  where  special  propositions  such  as  electric 
signs  are  promoted,  a  sign  qwciallst  is  often  enqtloyed  where 
the  slae  of  the  station  permits  of  suScient  agenta  and  aolicitors 
being  engaged  to  spend  all  their  time  in  getting  bi  ^gn  bosinas. 
Where  large  power  deals  are  involved  »  fMwer  «aleiman  is  a  pay- 

iiiK  ^pm.-ili-t-  All  salesmen  vhiinlj  have  licTiInn.irtrrs  .nid  when 
they  iiftd  it;  but  it  is  a  uitc  question  as  lo  hIkti-  ti>  i;i^c  aid 
and  where  not  to  do  it.  If  too  much  help  is  given  thr  ^nlcsman 
will  not  develop  the  initiative  and  strength  so  often  necessary  in 
Ms  rtHttkie  work. 

One  reason  why  solicitors  00  a  commission  basis  have  not 
been  sueeessfnl  in  some  localitws  is  1>eean»e  it  lies  not  lieen  put 
with  sufficient  clearness  to  the  solicitor  as  to  how  hU  efforts 
will  result  in  his  continuous  profit. 

If  a  iiolicitfir  fcfl'^  th.it  he  identified  ^vlth  .i  t<Tritor\  ,inr!  fh:it 
the  growth  of  that  terrtlor>-  will  enable  him  to  increase  the  growth 
of  his  income,  such  a  man  will  be  found  working  night  and  day. 
if  be  is  at  all  the  class  of  man  that  you  want  as  a  solicitor.  But 
good  men  w9l  not  work  eontinuously,  and  at  all  honrs— 
that  is,  their  interest  will  not  be  mflaggingly  stimulated— milcsa 
the  system  of  accouming  is  such  as  to  put  plainly  before  them 
the  fac!  \hnt  \i  is  just  as  much  their  interest  to  figitt  ttiiCCMingiy 
for  busme-i-  as  it  i'  for  th-tt  of  their  employer. 

Unless  sonir  mcthul  is  :i<i'ip1c.l  uith  siicit  a  la^i';  clp.nrlv  iind  'n 
definite  form  put  bcl'orr  the  solicitor,  the  greatest  efficiency  of  the 
selieitor  will  not  be  obtainable. 

Where  a  solicitor  is  empkiycd  upon  a  salary  basis,  it  is  like> 
wise  of  importance  to  put  in  definite  form  Itefore  hfan,  Iris  pn>« 
gres*,  week  by  week,  atid  month  br  mondt 


When  he  knows  that  his  employer  is  aware  of  exactly  what  he 
is  acoiHnplishing,-and  is  keeping  close  tnce  of  his  work,  guiding 
it  and  directing  it  with  a  helping,  sympathetic,  though  diplo- 
matic hand ;  a«d  when  he  feels  that  his  efforts  to  secure  new 
business  are  being  appreciated,  then  he  can  generally  be  depended 
upon  to  bring  a  hr^'^r  riicavurc  rif  c11th.1^iasm  and  penittsit  work 
to  lighten  the  mmi. ii<iiiy  nt  hi^  dmly  tasks. 

It  requires  a  ni.m  ^-ime  backbone  to  meet  rebuff  after 
rebuff  and  still  keep  his  cpofidcnce  and  some  measure  of  his 
enthusiasm;  but  this  is  what  the  solicitor  or  agent  amy  have 
to  face  each  day. 

Next  month  it  will  be  sbo«-n  bow  this  problem  is  partially  met 
by  an  advertising  campaign  of  direct  solicitation  bgr  mail. 


Budiwss-Gettiiig  Methods  of  Bufiido 
Electric  Co. 


The  lighting  service  of  the  city  of  Buffalo  is  furnished  by  the 

Buffalo  General  Electric  Company,  of  which  Mr.  Charles  R. 
Huntley  is  general  manager.  The  company  buys  electric  power 
from  t!:c  (.  a;.ir:ict  Power  &  C<  ndiut  i  i  ir.p.iny,  which  company 
is  tlie  distributing  agent  for  tin  pi  wtr  service  of  the  Niagara 
Falls  Power  Company  in  an  ',  .d  l  u:  Hufi.iio.  This  Niagara  power 
is  received  at  the  Wilkejon  Sueci  sution  of  the  Buffalo  General 
Electric  Company  at  a  voltage  of  l%A»,  where  it  is  reduced  to 
3SI)  volts  and  applied  to  the  operation  of  motors  direct-oonnected 
to  different  machines. 

The  conijiaiiy  him^  li^;lilii  |,(  and  ;"i«L'r  strvict  to  ttio  (Vumi- 
town  section  ai  Utjiai •.nuin  ^ti  cts,  office  buildings  and  theatres 
by  a  direct-current  Kdis.ni  ilircc-wire  system  laid  underground. 
It  has  an  overhead  .system  that  supplies  alternating  current.  611 
cyclec  for  incandescent  lighting  and  an  overhead,  35-cycle,  al- 
temating<UTTent  system  that  sttpplies  service  to  the  entire  resi- 
dence seaion  of  the  city.  It  also  operates  a  500-volt,  direct- 
current  .system  for  power  purposes,  the  company  taking  customers 
for  a  small  service  up  to  50  hp.  the  Cataract  Power  &  Conduit 
Company  looking  after  ilu-  hirgi.r  i.i>ri-;iiTirrs 

The  total  load  of  the  Buffalo  General  Electric  Conipa:iv  n 
about  9,000  hp.  It  has  in  use  3.000  direct-current,  series,  (-I1l-!^)^c^l 
arc  lainps  for  street  lighting,  and  it  is  generally  admitted  that  the 
city  is  well  lighted  It  would  be  strange  mdeed  if  (he  Pan- 
American  illumination  bad  not  created  a  semMnent  favorable  to 
electric  lighting,  and  in  tbi«  respect  the  Bnffslo  General  Dectric 
Company  had  heii<  tltti  d  Tli<  effect  has  been  tf  ncnasc  the  de- 
mand for  window  lUuiuuialion*,  for  electric  sigi;-.,  a»  well  as  for 
home  lighting. 

In  order  that  all  old  customers  might  be  properly  cared  for  and 
the  new  bnsineis  obtained.  Mr.  William  R.  Huntley  about  three 
years  ago  was  appointed  contract  agent  and  later  given  the  im- 
portant position  of  assistant  general  nunager  of  the  eotnfnny, 

.ind  during  this  peritxl  it  has  liocn  Mr.  Huntley's  good  fortune 
to  gre.nly  increase  the  business  of  the  company  along  all  lines. 
TIh-^c  f;n(id  ri-'-r.lts  havi  Ih'cp.  aci-r.mpli^hod  tjy  pr.r.d  hard  luKtling 
and  mceiiiiK  uiiusiiai  cmiipetitiun  with  arguments  that  have  won 
place  for  electricity-  While  Buffalo  is  most  advantageously  sit- 
uated in  its  relations  and  conneclioiu  with  the  Niagata  power 
development,  the  energy  of  the  falls  has  natural  gas  as  a  com* 
petitor  in  Buffalo,  the  city  being  supplied  from  wells  located  in 
Canada.  Pennsylvania  and  New  York  State,  the  price  of  natural 
ga«  i-1  MiuTnlo  lifing  ,to  cents  per  i.ooo  ft.  T!n:v  f;ir  h'^ln,  h.f.il 
and  p<ittcr  (Hii[«i'ies  the  g.is  is  a  vigorous  competiiur  m'  eicctriciiy, 
gas  enuines  of  one.  two  and  five  horse-power  rivalling  electric 
motors.  Denpite  this  business  opposition.  Mr.  Hnntley  has  been 
able  to  secure  the  following  increase  in  business  (or  hts  eompany 
durmg  the  three  years  ending  August  1. 1905: 


T>;ftct«nrr(nt  are  lamiw  connwiH  ....^jw|wr ecnt. 

.Mirrattina  "*  Umpt  twnncclcd  «s  "  " 

[firret'Cumnt  meainttMcnt  lama*  eenncctc^  ...17!!  "  " 

.MtrnutiarciinciK  IneuideMtM  tsoiyi  ceiUMCtml  tfi  " 

i«<iT*.  Wtw  power   "  " 

K  li  A  .11   oiiiinit.  iitcan€l<«crm  iamim  <jS  "  *" 

Kilowait   ouliHil,   power   i}t  "  " 

CanMaen  jm  "  " 
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If  one  tiling  niure  than  another  has  contributed  to  this  success 
il  is  indefatigable  work  and  per!>istcncy  of  purpose.  The  com- 
pany now  has  *r\on  snlu.tf  rs,  who  nimrt  \"  Mr.  Huntley,  each 
solicitor  looking  iificr  and  being  responsible  for  the  company's 
111 tt rests  ill  .1  certain  section  of  the  city.  The  assistant  general 
manager'^  department  keeps  in  close  toiirh  with  the  City  Bureau 
of  Buildings,  and  secures  information  .-is  tn  the  building  permits 
iiMicd.  To  the  nanus  ibui  obuiaed  tiie  following  klter  i* 
fMrnpOr  *fat: 

"If  yon  lave  not  already  arranged  with  your  archilect  in  k- 

ganl  to  ^ht  electric  wiring  of  your  building  at  No,  — ,  ■ 
•treet,  Wu  lioi;  to  oil!  ymir  jiifiiiirti  \i,  tin-  S;uinliirrl  Klcriric 
Light  V\iritig  Spctihtatioiis  enclosed  herewith,  which  we  t)clieve 

wiii  Ih  <  I  <iervice  to  you,  as  it  hu  been  cwefnlly  prepared  to 
meet  needed  rc(]uireinents. 

Any  further  information  that  may  be  desired  in  this  ODiUieetkia, 
we  shall  be  glad  to  fumtsb  at  any  time." 

The  wiriiig  spedficadon  is  aupptcmciited  with  much  valuable 
infoxoiatMn  as  to  die  leneial  mka  of  the  National  Board  of 
Fire  Underwriters  wifli  which  arcMteets,  engineers,  builders, 
electrical  cont-.u  inr=.  am!  property  owiitrs  :i:v  jsked  to  familiarize 
ihennelve*.  .\  note  un  the  hack  give,';  :hi:  in;'i-rmation  that  addi- 
tional C'luif^  may  be  otit.Tincd  without  cii;i:>((,  .irnl  lh;il  electric 
power  is  supplied  by  the  company  in  any  quantity  desired 
faclority  oiiii  fconomically.  The  suggestion  is  made  that  dosct 
and  veranda  lights  be  specified,  as  they  are  a  great  convenience, 
and  the  recipient  is  asked  to  bear  in  mind  that  electric  fans  may 
be  ntiliaed  wherever  electric  power  is  available  for  lighting. 
"Illnniinate  with  Eleetricity>-B(«i— Cleanest— Safest"  are  the 
closing  words. 

The  company's  information  in  regard  to  the  building  permit  is 
then  turr  c'l  i.v.t  t"  the  solicilDr  in  whose  territory  the  new  build- 
ing is  to  Ifc  erected.  It  is  this  solicitor's  duty  lo  follow  up  the 
prospectise  new  hnsinets  until  the  plaice  la  wired  and  the  service 

i»  in^l;dlcd. 

The  c(>m|»nny  has  practiiaily  the  entire  city  covered  by  its 
Knes,  bat  it  is  ever  rcadiy  and  willing  to  extend  its  Imes  tn 
meet  the  ncc<k  of  a  new  cusloiner.  This  new  policy  has  helped 
niateri.nlly  tn  inemsing  the  home  lighting.  Cnstomera  who  for 
any  reason  are  dissatisfied  are  handled  by  the  solicitor's,  who  do 
their  best  tn  r'?f3sc  them,  frequently  making  concessions. 

One  of  thr  ci.mp.iny'f:  employe*  looks  after  an<l  seIN  electric 
^igns.  These  ^iijiK  .irr  s,,:,i  dm  \hv  iri-i;illiiic.ri:  plan  and  are  also 
put  out  on  a  rental  basiti.  Up  to  si.x  months  ago  a  city  ordinance 
provided  that  no  sign  should  project  mure  than  a  foot  from  a 
building,  bat  this  was  changed  so  that  now  electric  signs  may  be 
erected,  but  they  nnnt  he  I  a  ft.  in  the  clear  ahove  the  gromd 
nr  walk. 

Since  this  change  the  eleclric  sign  husiitess  of  Buffalo  has 

increased  150  per  cent,  and  one  man  is  kept  busy  attending' 
to  it.  The  prospective  business  along  this  line  is  very  large. 
Motors  are  lold  to  customers  on  easy  payment^,  the  installment 
plan  having  been  found  a  help  lo  the  business.  The  company  fur- 
nishes and  maintains  arc,  Nemst  and  the  new  giaphtticed  fifannent 
higb-efficiency  lamps. 

The  residence  rate  of  the  companjr  ,1s  10  cents  per  kw-honr.  A 
sliding  scale  that  starts  at  »  cents  and  runs  to  4  cents  per  kw- 
hour  is  tn  x»*^  for  larger  consumers,  the  rate  heing  based  <m  the 
installatirm.  R.itc;  for  p<iw-(-r  ^tart  at  6  cents  per  kw-hoiir  .iml 
run  to  4  cents,  nhnlc  a  spc«iai  rate  ia  iii.ido  to  users  of  outfiit 
for  beating  and  cooking. 

The  oompany  believes  in  publicity.  It  publishes  a  monthly 
hdlctra  that  i»  very  neatly  amranged,  nicety  printed,  and  whidi 
treats  of  the  gencml  progrcM  of  matters  in  the  electrical  field, 
lllaslratioas  of  new  and  prominent  local  instathtltons  are  pre- 
tented.  lis  paragraphs  are  newsy  and  bright.  Meniirm  is  made 
•f  new  contracts,  and  one  page  is  devoted  to  directory  purposes, 
civilly;  till-  iianic:  ami  a'ltirc-^cs  of  wiring  coiitnii  in  -,  'Ic.N in 
electric  rivturi^^.  rlcctriL-  MRns.  dental  m,ichinery.  tievator?.  .md 
rapplte^  ill  RMu-ral 

Now  and  then  advertising  space  is  taken  in  the  leading  daily 
papers,  and  the  special  indoMrial  editions  are  patronised  with  dis- 
play advertisemcnta.  Foldcrt  and  circulars  telling  of  the  ad- 
vantages of  dectrieity  tot  Kght  and  power  purposes  are  sent  out 
to  pro»pe<-tnr  ritstomers,  and  while  ciradar  letters  have  been 
fowid  especially  good  in  exciting  iniereal  in  the  advantages  of 


electricity,  the  wisdom  of  following  this  work  up  with  personal 
interviews  by  the  solicitors  has  been  demonstrated  over  and  over 
again  until  it     now  deemed  a  necessity 

For  the  year  jiist  uihered  in,  the  conniaiiy  ci>iitcmplatcs  liberal 
expenditures  in  extemling  it*  lir.cs  ar,d  tlic  erection  of  new  copper, 
and  further  development  of  its  business-getting  methods. 


Newspaper  Advertising  for  Central  Stadons. 

Bv  FsANK  B.  Ra«,  Ja, 

TOO  many  lighting  companies  looli  1190a  newspaper  adver- 
tising as  nothing  more  of  less  than  a  speciei  of  biackmail. 
While  this  is  rather  an  abrupt  slaienMnt  of  the  caaot  it  can- 
not be  denied  that  there  is  a  solid  basis  of  truth  for  the  central 
station  man's  view  of  the  methods  u.scd  by  the  newspapers  in 
soliciting  space.  However  guarded  the  solicitor,  he  can  never 
quite  hide  the  suggestion  that  a  ci;iilia>.(  will  be  "appreciated" 
by  the  paper;  ami  once  the  contract  is  signed,  the  central  sta- 
tion ttianagcr  is  not  slow  la  demanding  printed  evidence  of  such 
appreciation. 

That  the  purchased  space  has  any  real  advertising  value  to 
the  lighting  company  is  a  matter  which  neither  party  to  the 
agrccnent  seems  seriously  to  ooncider,  yet  I  have  no  licsitatfa« 
in  saying  that  the  newspaper  ia  perhapc  the  best  toediuni  pro- 

cnrable  for  residence  lighting  advertising.    Wisely  used,  tt  not 

only  pr.nf-  il-,  la'iir  :n  -ccuriiiK  itiri-i;  luisiiii'-s,  luit  is  .t  sir-nig 
fr III  I  uucatiiig  tht  [h,  Im  .111  a;!rir<\  i;ituiii  ami  iiink-i -.Laitl- 
in^;  the  uses  .md  advantagi.v  ,ii  i-l<\Mr;i-ii ■. .  .iiul  m  moulding 
public  opinion  into  a  condition  favuratilc  to  the  lighting  com- 
pany. 

It  is  notorious  that  a  major  portion  of  central  station  news* 
paper  advertising  does  not  pretend  or  attempt  to  accomplish 
either  of  these  ends.  A  few  instances  might  be  cited  of  thor- 
oughly good  copy,  but  for  the  most  part  it  receives  neither  the 
time  nor  thought  necessary  to  make  it  effective.  Even  when  the 
station  manager  has  become  convinced  that  he  can  profit  by  the 
space  whi-ch  circiinisiar.Ci.-~  li,i\t'  fr  rci-d  it  pi  11  liim.  ho  secnis 
totally  iinat'U'  to  anply  to  the  .'illiiif!  ol  it'.al  space  tht  same  sound 
sense  u!',Kh  li.is  made  a  ^hkis-.  of  his  operating  .ind  commer- 
cial dejmrtments.  This  failure  i,>  not  due  to  gross  ignorance,  as 
some  advertiahig  men  would  have  ns  believe,  but  to  a  directly 
opposite  cause. 

The  majorily  of  central  station  advertiscnients  are  bad  bc- 
caiMK  the  man  who  writes  them  knows  too  mitek  aibout  dec- 
tiical  matters. 

The  field  for  electricity  is  so  immen^f :  tin-  «iiperii;riiy  of 
electricity  for  light  and  power  is  so  immeasurable:  the  Hexibil- 
ity  and  cleanliness  of  electricity,  arc  so  many  and  overwhelm- 
ing, that  one  cannot  blame  the  engineer  advertisement-writer 
for  his  failure  to  boil  this  vast  material  down  into  a  single 
effective  advertisement.  It  is  not  Ijick  of  ideas,  but  their  stag- 
gering superabundance  which  leads  so  many  writers  of  electric 
light  advertising  to  seek  refuge  in  futile  and  glittering  ffm- 
eralitics. 

In  writing  a  newspaper  advertisement  be  Specific.  Begin  Itf 
taking  one  solitiry  item — a  porch  light,  for  example — and  tell 
why  eleclricily  is  ilic  l»est  light,  the  only  light,  for  that  par- 
ticular an«l  cvpctial  purpose  Forget  .ill  .ibout  the  ihoii^antl  and 
oiif  ;i,'/i,T  vivrs  for  currnu  I-Hr^tt  .ill  atx  ut  (he  scintillating 
dre.im-talk  that  convinces  m>lw<iy,  (kt  rik:ht  down  to  business 
and  prove,  beyond  all  shadow  of  peradvi  iKurt!,  that  the  reader 
of  your  annotmcement  needs,  wants  and  must  have  forthwith,  an 
electric  light  installed  upon  bis  porch. 

It  is  of  sceondaiy  importanoe  if  the  style  of  writing  he  graceful 
or  ahnipt.  whether  the  argitmem  wins  by  soft  persuasion  or  brute 
force.  The  task  is  to  sell  a  porch  light  to  the  man  who  tcads  that 
advert i-ioment — a  porch  light,  and  nothing  else. 

The  next  advt  rttse nu  at  should  follow  in  some  sort  of  logical 
sequence  and  he  devoted  to  light  in  the  hall  or  vestibule.  It 
should  he  written  in  the  same  vein,  with  tlu  ~anir  sinulttu-*  of  • 
purpo*.r    It  should  leave  the  reader  convinced  of  the  desirability 
itnd  necessity  of  an  incandescent  lamp  in  the  place  named. 

Room  by  t«om.  you  should  go  through  the  house,  from  cellar 
to  garret,  from  the  front  mte  to  the  ttaUcs,  argumg  and  persnad* 
ing  ymir  reader  to  ir^^tatl  n  lamp  in  every  dark  comer.  Each 
advertisement  should  suppl«>nem  the  last  and  comptenicnt  ^ 
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next.  Each  should  have  Ihe  same  general  style  of  typography 
and  occupy  the  same  position  in  the  paper.  Each  should  express 
your  wilhngncss  to  furnish  facts  and  fissures,  and  should  contain 
an  invitation  for  the  reader  to  call,  'phone  or  write  for  your 
representative. 

Ff  possible,  each  advertisement  should  be  illustrated  with  a 


No  Open 
Flame 


Sa'enOM  l>  one  of  the 
slrongosl  ar<[unv«nts  tor  Incan- 
descani  lamps  In  realdanco  liK^t- 
Ine.  Th»ro  i«  no  op«n  name  and 
It  can  k>e  switched  on  and  off  by 
Msrvanls  or  children  without  dan- 
ger.   Then  electricity  does  not 
vitiate  the  atmonphere.  therefore  li  letho  healthie^l 
light*.  It  adda  to  tne  t>eauty  and  comfort  of  the  homo. 
It  can  bo  used  with  chandelte  .  bracket  or  drop  llghL 
and  II  Is  alway&  ihMre  when  you  press  the  button. 
There  are  other  reasons.  Send  for  our  repreeentailva 

(Name  of  Company) 


riG.  I.— EFFECTIVF.  AOX'EKTISCMBNT. 

ditcnifictl  and  artistic  cut,  designed  not  only  to  catch  the  eye,  but 
to  emphasize  the  salient  points  of  your  argument.  Above  and 
beyond  all,  the  advertisements  should  appear  in  the  paper  regular- 
ly, and  they  should  be  short,  the  facts  being  stated  in  simple  lan- 
gtiaiKe  and  set  forth  in  plain  types. 

Perhaps  the  most  effective  way  to  briiiK  these  points  clearly  be- 
fore the  reader  will  he  by  illustrations.    One  <if  these  (Fig.  2)  i.'! 


No  Dtsadvantagi 


In  Using  Electric  Light 

There  is  no  heat,  odor  or  dirt  to  ofTset  •  pes- 
■ible  saving  in  cost. 

Electricity  gives  a  brilliant,  clean,  cool  and 
safe  light  at  a  very 

Reasonable  Cost 

If  lights  are  properly  placed  and  judiciously 
used  results  are  entirely 

Satisfactory 

Have  our  repreMniative  call  on  you. 


Flli.  3.— IWMt  AUVEIITISEMENT. 


used,"  puts  a  damper  on  whatever  slight  desire  the  advertisement 
as  a  whole  may  have  created.  On  the  other  hand,  the  specimen  of 
Fig.  I  is  clear-cut,  well  illustrated  and  written  to  convince. 

Advertising  for  central  stations,  like  advertising  for  the  mer- 
chant or  manufacturer,  is  nothing  more  nor  less  than  salesman- 
ship, and  the  same  rules  govern  both.  Your  solicitors  secure  con- 
tracts by  sane  and  convincing  argument,  by  pleasing  address  and 
tactfully  persistent  appeal.  Your  newspaper  advertising  will  se- 
cure business  by  the  same  methods. 


Lamp  Renewal  Service  in  Chicago. 


full  of  "ifs"  and  "ands,"  is  a  fair  specimen  of  what  not  to  do.  The 
lit'.-iilline  "Xo  Disadvantaiic*."  immediately  create'*  the  impression 
that  there  may  be  disadvantages.  The  "possible  saving"  is  am- 
biguous, to  say  the  least;  and  the  qualifying  phrase,  "if  judiciously 


In  view  of  the  widely  differing  practice  of  central  station  com- 
panies in  regard  to  free  lamp  renewals,  the  policy  of  the  Chi- 
cago Edison  Company  is  interesting.  This  company  not  only 
furnishes  free  lamp  renewals  to  customers,  but  for  some  time  has 
maintained  a  delivery  service  for  such  renewals.  The  extent  to 
which  the  company  goes  in  its  eflforts  to  render  its  services  free 
from  annoyance  or  trouble  to  its  customers  is  shown  by  the 
following  letter,  which  is  sent  to  customers  who  send  to  the 
company °.s  lamp  renewal  station  for  renewals  instead  of  asking 
the  company  tu  call  and  make  the  renewals : 

"We  notice  that  you  sent  a  representative  to  our  Lamp  Re- 
newal Department  yesterday  for  the  purpose  of  renewing  burned 
out  lamps. 

"Fearing  you  may  not  understand  that  we  now  have  in  ser- 
vice a  system  of  lamp  renewal  delivery  wagons,  which  is  in- 
tended to  save  you  the  trouble  of  sending  your  lamps  to  us, 
we  beg  to  advise  you  that  such  is  the  case. 

"It  is  only  necessary  now  that  you  notify  us.  by  telephone  or 
postal  card,  that  you  desire  to  have  lamps  renewed,  stating,  if 
possible,  the  number  and  candle-power,  and  we  will  deliver  the 
same  to  you  within  34  hours  of  receipt  of  your  call. 

"We  have  gone  to  great  expense  to  provide  a  first-class  equip- 
ment for  this  purpose,  feeling  that  our  customcrN  would  tp- 
preciate  the  accommodation.  We  arc.  therefore,  very  anxious 
that  you  should  avail  yourself  of  the  service  to  the  fullest 
extent." 

The  company  furnishes  free  renewals  on  standard  lamps, 
•standard  lamps  being  defined  as  the  common  shape  of  4,  8,  16, 
and  3,2  candle  power  lamp.  Special  shnpcs,  frosted  bulbs  or 
%pecial  lamps,  such  as  the  "Meridian"  or  reflector  lamps,  are 
rharged  extra  at  a  price  equal  to  the  difference  between  the  cost 
of  a  standard  lamp  and  the  special  lamp  required  by  the  cus- 
tomer. 

Incandescent  lamps  with  frosted  bulbs  arc  2  cents  extra.  This 
does  not  apply,  however,  to  lamps  frosted  by  the  dipping  pro- 
cess, upon  which  no  extra  charge  is  made.  Lamps  are  renewed 
or  exchanged  whenever  a  customer  wishes,  without  regard  to 
whether  they  are  burned  out.  Exchanged  lamps  brought  in 
which  apparently  are  not  burned  out  are  tested  in  a  rough  photo- 
meler.  to  determine  whether  they  have  fallen  20  per  cent  below 
the  rated  candle  power.  If  so,  they  arc  rejected.  If  they  have 
not  fallen  below  the  rated  candle  pnwer.  they  are  cleaned  and 
put  b.ick  into  sersice.  usually  as  dipped,  colored  lamps,  where 
efficiency  is  of  secondary'  consideration. 

The  work  of  photomctcring  these  lamps  is  done  by  a  boy.  and 
is  a  very  rapid  process.  The  photometer  is  set  so  that  the  light 
falling  on  the  photometer  screen  is  cquiv.ilcnt  to  that  of  a  lamp 
liurning  at  20  per  cent  below  tlie  rated  candle  power  of  the  lamps 
under  test.  .\s  the  lamps  are  placed  in  the  photometer  for 
testing,  nil  that  the  boy  needs  to  note  is  whether  the  candle 
power  of  the  lamp  being  tested  is  above  the  candle  power  of  the 
standard.  If  the  tested  lamp  has  a  candle-power  greater  than 
that  of  the  photometer  standard.  Ihe  lamp  is  accepted,  but  if  the 
candle-|M>wer  nf  the  tested  lamp  falls  lieUivv  that  of  the  photo- 
meter standard,  the  bnip  is  rejected.  From  this  it  is  evident 
that  the  .imount  of  time  ciMisiimcd  in  m.nking  a  test  is  a  mini- 
mum, being  practically  only  that  required  to  place  the  lamp  in 
the  photometer  and  take  it  out  again.  \o  attempt  is  made  to 
obtain  the  exact  candle-power  of  the  lamp  under  test,  a  gl.tnce  at 
the  photometer  screen  being  sufficient  to  show  whether  the  lamp 
i»  above  or  below  the  candle-power  of  the  photometer  standard, 
and  whether  or  not  it  should  he  accepted  or  rejected. 
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Letter  to  the  EoiTOits* 


The  Patent  Law. 

To  tkt  Editors  of  the  Electrical  H'orU: 

Stn^-I  oil  loriy  if  toy  letter,  which  ywx  m  fairijr  published 
in  thi*  «rcck^  9»»tt,  inthnated  that  ittt  edkar  hat  been  unwar-' 
ranlMl  in  maldng  sugBestiona  regarding  the  paleiit  laws.  That 

is  not  my  opinion;  nor  docs  my  letter  "defend"  lihe  present 
r.ilent  taws  in  their  entirety.   I  shall  alto»  it  to  speak  for  itsd( 
but  one  or  two  points  seem  to  require  correction. 
The  pnupMcd  Court  of  Patent  Appeals  would  M,  aa  yon 


intimate;  tr>CKaie  patent  litigation.    It  is  a<  to  pntviit  rnailtrs  not 
an  addition  to,  but  a  substitute  for.  tlic  present  nine  Circuit  OmrlN 
of  Appeals;  its  decisiiMi  svould  be  final,  as  theirs  are  not.  It 
a  matter  of  demonstration,  not  of  opinion,  that  it  would  diminish 
patent  litigation  at  least  one-third,  and  probably  one-half. 

It  would  be  simply  impossible  to  get  from  Coagms  the  neces- 
sary machinery  for  issuing  patents  00  the  lines  proposed  in  your 
editorial  About  six  or  seven  per  cent  of  patent  applicatioaa  go 
through  interferenec;  the  prospect  of  all  applications  being  so 
treated  wooM  he  sttnpV  appallins,  and  the  expense  would  be 
rubious  both  to  the  inTontor  and  to  the  Government;  it  wotild 
mercl.v  cnnre^nt  r  ur  all  patent  ti^its  Whatever  in  the  bands  of  a  few 
large  corporations. 

Niw  YtsMC  Crrv.  T.  J.  JoHMsnni. 
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Dynamos.  Mstors  and  Traniporhbrs. 

Sii.^it-  l'luuc  Induction  Motors.-  Tiiomaelf-N.  The  cnnclu>ion 
of  his  highly  mathematical  paper  on  the  resolution  of  the  inag- 
nctooiotive  force  of  a  single-phase  induction  motor  into  two  mag- 
netomotive forces  revolving  in  opposite  direction.  I'he  author 
describes  in  dctidt  a  simple  meifaod  for  consinicting  the  daiac- 
leristie  diagiank— £frJ^.  Zftt.,  December  14 

StHgle-Phate  Commutator  il/o/orj.— HoERiiL'RGrji. — A  continua- 
tion of  his  iiliiitralcd  serial  on  single-phase  commutator  motufN 
ill  the  pre.'icnt  installment  the  author  discusses,  with  the  aid  of 
di.-igrams.  the  principles  of  the  repnISMMi  motor.— INqglt/i  Ftfft. 
Jour.,  December  9. 

IitdHciioH  Molor,—Sncur—A  simple  and  elementary  discus- 
sioQ  of  the  induction  motor  characteristics  bgr  the  vector  diagram. 
A  more  elaborate  disscrtatioa  on  tfaia  snbject  was  given  in  £ffic^ 
iricol  World  tad  Ettgiaeer,  FAnary  as,  tgos^—^tt*  Imt^  De- 
cember. 

.  Iniiaturcj. — JoiU).\N. — An  illustrated  article  dcscriliing  the  vari- 
ous operation*  performed  in  the  winding  of  a  direct-current  arma- 
ture. The  article  is  accompanied  by  precise  directions  and  data. 
The  types  of  armature  to  which  the  description  applies  are  those 
used  in  direct-cnrrent  railway  motors,  crane  and  hoisting  motors, 
vehicle  rootorsy  bipolar  motors,  and  belted  generaton  np  to  100- 
kw  capacity.  The  author  describes  the  building  up  of  die  arma- 
ture core,  the  placing  of  the  paper  cells  in  the  slots,  the  winding 
of  the  coils,  taping,  putting  coils  in  the  slots,  pressing  on  the 
commnUtor  and  making  ttie  connectioas.— £/<«..  /Mr.,  December. 

Lights  and  LiOHnMa 

Sirecl  Lighlittg^UAMKiaoti.—A  paper  read  before  the  Man- 
chester seetieH  of  the  (Brit.)  Inst  Eke.  &igai  The  author  ex- 
plains that  to  judge  correctly  the  OlominBtion  of  a  street  one 
should  state  tiie  value  of  (he  maximum  and  minimimi  illtmrina- 

tion.  Ttif  •."lit  11!  illiiminntirii  ;^  rp  ft.  and  he  recommends  to 
measure  the  inniiiir.'ilidti  on  ;;  sfreeti  at  an  ainjle  of  .j.i;  degrees 
:ind  at  a  heigh:  of  4  ft  tn  in  t!;e  grouml  He  then  gives  the 
results  of  a  great  many  tc'^ts  by  different  observers  of  the  actual 
illamiroition  obtained  in  Itntish  streets.  One  example  is  that 
of  Gorton,  where  as  double  Welsbach  mantles,  each  taking  4  cu. 
ft.  of  gas  per  hour,  have  recently  been  replaced  by  aa  enclosed 
arc  lamps  giving  400  cp  each.  The  gas  lighting  in  this  case  for- 
merly cost  $/5o  per  annum ;  the  electric  lighting  is  done  for  $880. 
Taking  an  .nxeraRc  c.indle-powrr  for  the  gas  lamps  b.■>^ed  011  the 
figures  given  '„>  I'riee.  ami  mea^fi rtiseitl^  inarle  by  the  author  him- 
-elf  elsewhere,  the  candle  pnw.  r  wrrks  tuif  at  80  per  {Kist,  there- 
fore it  will  be  seen  from  the  foUowiti);  tigurcs  that  the  minimum 
iliaminntion  has  been  increased  four  times  at  an  extra  cost  of 
17  per  cent  per  annum:  Old  system:  Incandescent  gas,  80  ep, 
$0  ft  apart,  minimum  illumination  (direct),  oogif-  New  ^stem : 
Fnclosed  arc  lamps,  400  cp^  100  ft  apart,  minimura  Ohmiinalka 
( direct),  0.145.  As  the  average  result  of  all  of  the  different  data 
eiven  by  the  author  he  concludes  that  in  most  English  tOWns 
the  minimum  direct  illumination  is  as  follows : 


Main  thoroughfares,  minimum  ^IciJi  uiuminatiun  ....  0.0^  cp-ft. 
Side  streets  **  **  "  0.025 

Suburb-in  streets  "         "  *'         ....  0.005  " 

In  many  places  where  electric  light  has  been  installed  these  values 
have  been  exceeded,  whereas  the  actual  illuminatioo  obtained  from 
gas  mantles  is  fencraHly  much  hmer  than  that  estimated  by  rep- 
reaentativcs  of  die  gas  industry.  For  reading  purposes  an  illu- 
mination equivalent  to  0.05  ep-fi.  is  necessar>'.  With  0.005  <'P-ft. 
one  cannot  rccogni/i-  .t  f.ue,  in  1. .■.■!,  r.iti  r  nly  ju->t  avoid  runnins 
into  an;,  thing,  l■nh•s^  tlie  v.iaie  ot  illunnnation  in  any  street 
c.xcc'.'i--.  --av.  0015  K-]i  II  ,  "it  could  hardly  come  uuiier  the  head  of 
Street  lighting,  but  should  be  called  'beacon'  lighting." — Lond. 
Eltc.,  December  15. 

Sttrting  Stuitch  for  Arc  Lm^j—Aa  illnsttated  description  of 
a  self-acting  arc  lamp  starter  ior  switching  in  street  arc  lamps 
aMomatically  with  an  interval  of  time  bctwren  each  ^roiip  Tlu 
apparatus  consists  of  two  parts:  A  main  switch  proper  controlled 
b>  an  electromagnet,  and  a  lime  mechanism  which  closes  a  sec- 
ondary circuit  after  a  pretletermiiied  interval,  and  thus  actuates 
the  main  switch  of  the  next  starter  in  the  series.  By  this  means 
a  series  of  lamps  may  be  switched  into  circuit  from  any  suitable 
poin^Set  after  set  in  tum  with  a  time  interval  between  the  switch- 
ing on  the  various  sets,  so  that  sudden  variations  in  the  other 
lamps  on  the  system  are  avoided.  The  left  hand  flhatratkm  of 
Pig.  I  shows  the  complete  are  lamp  starter  in  "tiiP'  position:  the 


n&  i,^-.Aac  LAMP  aiAnuL 

hai'd  illnstratii 'II  shows  the  "on"  p^isilion  with  the  cover 
of  the  linie  element  removed,  show  ing  the  wavy  ■•piral  The  e!ec- 
tromasnelic  switch  actuated  liy  a  powerful  electromagnet  (.1) 
Fig.  I.  which  rotates  an  ariii:ilnrr  piv-iti-d  by  arms  to  the  yoke. 
'I  his  armature  is  coupli  1!  1i\  insnlatrd  1  nnccting  pieces  at  the 
sides  to  the  double-pole  switch  which  is  provided  with  suitable 
carbon  contacts.  One  of  the  switcb-ooopliflg  pieces  is  fitted  with 
an  arm  oontieclcd  to  the  plunger,  C,  of  the  timMiemcnt  median- 
ism.  The  whole  apparatus  is  moimted  on  a  base  of  insulating 
material  with  an  insuKitlng  partition  between  the  twn  s','.i:i:;i  'i. 
so  that  accidcni.il  contact  between  the  positive,  negative  :i:i<l  miil- 
die  wire  tenniiml^  itnii-.^^ible.  The  time-element  mechanism 
consists  of  a  wavy  spiral  (D,  Fig.  1).  the  axis  of  which  is  vcni- 
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cal,  mru:iicd  cm  a  platform  forming  part  of  ihc  insulating  base. 
A  large  hole  pa^-cs  throvigh  the  center  of  in  ih  the  spiral  piece  and 
the  base,  which  al;o^^^  ,-i  pl  ::inrr.  i  ,  t<i  iM^-.  freely  up  and  down. 
The  function  of  ihiv  plunger  is  to  elevate  a  smooth  spherical 
ball,  D,  from  the  bottom  of  the  base  on  the  (op  of  the  spiral. 
The  ball  then  defends  bjr  traveling  round  the  qiiral  groow 
till  it  nachet  the  bBW>  wlm  it  roUs  on  to  tiw  lop  of  the  oontaet 
qtiaf  wad  yrewKi  it  down  against  the  Ibwd  oootact^  thua  ddaiog 
the  drcint  for  the  relay  magnet  of  the  next  starter.  The  time 
taken  by  the  bait  la  travt-i  friit:i  the  top  till  it  clox'S  the  circuit 
for  the  next  s»itc)i  is,  atwut  u  j.rconds.  which  is  sufficient  to 
ail'iw  (iiif  Kriju[.i  of  lamps  to  be  luiriiirig  stra<lily  before  the  nv.\t 
group  is  switched  on.  When  the  starter  is  switched  out,  tlie 
plunger  drops  to  the  bottom,  and  the  ball  rolls  ofT  the  contact 
spring  on  to  the  top  of  the  plunger,  ready  for  the  next  operation. 
A  clutch,  F,  which  can  be  released  by  the  electromagnet,  E.  holds 
the  switch  on.  As  soon  as  the  "all  on"  lamp  in  the  statioo, 
actuated  by  the  iatt  fday  of  the  aeries,  It^ts  up,  indkatinK  that 
aU  the  gnmps  of  lamps  in  the  series  have  been  switched  OM,  the 
switch  for  the  electromagnet.  A,  may  be  opened,  and  the  twitches 
are  held  on  mechanically,  To  05,111  rlu-  -uiIlIu  s  tlie  main  magnet 
or  "in"  switch,  is  first  closed,  tliti-;  iihr\mi:;  c'ut>hr5  F,  which 
arc  withdrawn  on  closing  the  "uii  -  wiirii.  i , mtt i  l.nii;  iIk  i  irniM 
for  the  electromagnet.  A  considtrabic  saving  in  lab>ir  is  cttecfeii 
by  using  these  starters  owing  to  the  smaller  number  of  men  eiii- 
^Ojred,  and  in  outlying  districts  it  is  not  necessary  to  start  the 
lamps  so  early  nor  switch  off  as  late  as  when  men  have  to  co 
the  rotmds  of  tlie  limpi>  It  is  claimed  that  in  the  case  of  a  set 
of  850  lamps  16  men  are  sufficient  instead  of  t3>  and  that  the 
fufther  saving  can  be  effected  in  the  consumption  of  power  and 
Carbons  owing  to  the  shorter  hours  of  hurning.— l^ond,  EifC.,  De- 
cember 8. 

Miners'  Lamps.— HfMBST. — In  a  continuation  of  his  illustrated 
serial  on  mintilg  eidlibilS  at  the  Kxposition  in  Liege,  the  author 
describes  a  gfcat  many  safety  miners'  lamps  of  which  a  few  are 
electric.  In  two  of  fltem  the  oamiitm  lamp  Is  tiscd,  which  has  not 
only  the  advantage  of  giving  double  tbo  light  for  the  same  power 
comiiiinption.  but  also  may  be  built  so  as  to  require  only  two  volti, 
so  that  a  single  storage  cell  is  suAcient  in  ocmnectioti  with  it.— ^ 
Gluecbauf,  November  25, 

Electric  Lighting  and  .-/r.-f.v/cnf.— CAKNEy.— .\  comparison  of 
the  relative  advantages  of  electric  and  acetylene  lighting  for  a 
small  town  of  not  more  than  1,000  or  i.joo  inhabitants.  The 
author  thinks  that  an  electric  plant  would  not  pay  for  such  a  small 
town  and  that  acetylene  ligfat  is  preferabte.— <4»fy/««^  Jour., 
December. 

W«i7.-r  llousf  /tVoHOHiy— BEXNia. — A  paper  in  which  the 
thor  p<iints  out  that  engineers,  who  spare  no  pains  in  reducins 
:br  .-tc-iiii  itiiiMimiili'ni  of  llu-:t  ciisincs.  ,:'ttcn  iii.-B'f  t  In  M^- 
siirc  llitiiiselvf!.  that  the  steam  used  is  geucritcii  a-.  i^coi!oii;KalJ> 
as  possible.  They  forget  entirely  that  almost  the  entire  field  of 
the  saving  in  a  modern  steam  plant  lies  behind  the  stop  valve. 
Krginning  at  the  chimney  end  of  the  plant,  the  author  said  that 
the  height  of  the  chimtiey  should  lie  between  110  ft.  and  180  ft. 
giving  a  natural  dni«ht  of  fvmn  ass  in.  to  oifti  in.  of  water, 
with  an  average  tcmpentttre  of  300*  F.  For  futl-si^cd  Lancashire 
boiler*  the  cWtmiey  area  shmild  eqnal  6  sq.  ft.  per  lioiler  lip  to  a 
t,  t  il  'It  f, iiir  tKiiltr-,  aiul  5  ~j  ft  more  should  be  allowed  for 
i.\irv  .nlihii.iii.il  bdiluT-.  Thu-  tluisiiiey  entrance  should  be  10  per 
tn  ■  i,'"  ,i''  r  ib.iM  tlii^.  riiid  the  fine  should  enter  the  chimney 
with  an  upward  slope  of  45  degrees.  Tlw  area  thrO'igh  the  eco- 
nomiier  should  exceed  the  flue  area  by  about  20  per  cent,  and  the 
ccnoomizcr  walls  should  be  14  in,  thick  and  particularly  well 
bailt.  The  minimum  combined  area  of  il>e  boiler  side  flues  ought 
not  to  be  less  than  double  that  of  the  main  flue.  The  author 
would  have  a  fud  calorimeter  in  cveiy  toileT'liottse  equipment, 
and  a  fuel  test  entered  weekly  along  with  the  COal  and  water 
consumption  in  the  log  book.  It  is  often  the  ca«  that  a  cheap 
fuel  Iw^  nvirc  litatu  k  v,tliu-  l1i,in  a  <|.oiri:r  c]?.'-^.  .t^  the  price  is 
influenced  S"  a  .;i)n:-ii|i:r.-iMr  ilrgnc  li\  tlic  cur,  cnirr-ce  willi  which 
it  can  be  liurnrrl  \  \\':Kh  <1:i-s  Ill^rll.lni^-:^  5ti>ki  i  will  burn  coal 
which  it  is  aluiusl  iniptobibk'  l<>  fuf  by  hioid,  so  that  with  such 
machinery  a  large  reduction  may  often  be  made  in  the  fuel  bill. 
Another  valuable  adjunct  is  a  CO*  recorder  for  checkmg  the 


firemen's  work  by  ,'in,iI>-[^  of  the  waste  gases.  The  proportion 
of  COj  should,  of  course,  be  as  high  as  possible,  always  provided 
that  enough  air  must  be  admitted  to  prevent  tbf  i  ^-.ipc  of  CO. 
Usually  there  is  a  danger  of  the  production  of  CU,  if  th«  pro- 
portion  of  00*  is  above  15  per  cent.  The  author  claimed  that 
•using  an  eoonomiicr,  superheater  and  mechanical  stoker,  as  much 
as  ^  per  cent  of  the  heat  of  the  coal  ooidd  be  utiliici^  only  is 
per  cent  being  loat  in  radiation  or  civried  away  by  ilie  Rue  gates. 
He  believed  m  working  fumaecs  at  the  hightat  t—ptraturet  oh* 
tainable,  pro^'idcd  tbe  heat  wu  kept  mufontiP— Lond.  Bng'snii 
December  15. 

//-'t.<fi»ig  in  Mind. — HiNtiEN. — .^n  article  showing  how  to  cal- 
culate a  hoisting  instaiiatkm  according  to  the  llginr  ^y-,t(  r»i  for  a 
mine.  Three-phase  currents  are  supplied  from  a  kjuiuI  ritation 
and  the  intention  is  to  prevent  the  rapidly  varying  load  of  l(ie 
hmsting  motor  from  reacting  on  die  primary  cimiila.  The  thfce- 
phas«  currents  are  supplied  to  an  induction  motor  which  is  Oper* 
ated  at  constant  load.  The  same  is  coupled  on  one  side  with  a 
small  .exciter  and  on  tbe  other  side  with  tlu  .1  n-rt  cnrr.-m  "start- 
ing dynamo"  and  a  large  rty-whcel.  The  tAciitr  sutiplii!.  constant  . 
exciting  current  to  the  hoisting  motor  without  any  intermediary 
regulator,  while  tbe  "starting  dynamo"  has  in  its  field  winding 
ihc  regulating  controller  by  means  of  which  the  numbers  of  revo- 
lutions of  the  hoisting  motor  may  be  regulated  at  will  between 
zero  and  a  positive  or  tMgative  maximum  without  any  consid- 
erable l<issvi.  The  mailt  cttrrcnt  of  the  "starting  dyiiamo"  fet 
directly  supplied  to  the  annature  of  the  hoisting  motor.  The 
controller  varies  the  field  and.  therefore,  the  volt.lge  of  the  vtarl 
ing  dynamo,  which  runs  at  constant  <.pceil.  and  it  also  chaiiKev 
therefore  the  voltage  of  the  huistiuK  motor  "ince  the  l,itl<  r  li  is 
alw.iys  the  «amc  \oltage  as  the  starting  dynamo.  Fnrtlur.  mimtc 
ihe  h^ll^lillg  motor  receives  constant  rxcitalion,  its  speed  is  al- 
ways exactly  pr<ipnrtional  10  the  voltage  supplied.  The  large  fly-, 
wheel  prevents  the  fluctiiatums  of  the  Inail  .if  the  hoisitiig  motor 
from  reacting  on  the  iwimary  circuit.  The  author  givc»  formulas 
and  describes  graphical  methods  for  calatlating  such  an  inslal- 
laiion  and  alio  gives  a  numerical  example.  Although  Oie  first 
ivwt  of  the  Ilgner  system  is  about  four  times  that  of  the  ordinary 
i  t|-'ivi(,iii  c.f  motor  and  rheo-i.u.  y  i  ilir  lUiirr  vv^t.'ni  h,i^  ln'.-ii 
intr<  iliiii  ,i  So  many  inipor!a!ii  Imu  ,  pt  .1:1  :iiiiu>.  Wbiie  turnittly 
with  ,  st(  :i:ii  plant  30  to  .in  Ku  "I  nii  a  ere  consumed  per  hp- 
hour  in  the  hoist,  now  there  arc  several  llgner  plants  in  which 
(he  consumption  between  14  and  16  kg;  while  with  other  electric 
equipment  the  consumption  varies  between  ao  and  is  kg.— Hick, 
Ahs.,  November  jei,  December  3, 7.  ro  and  14. 

F.leetric  .-ilomiii-rs. — .\  short  illustrated  description  of  an  elec- 
trically-driven centrifugal  apparatus  for  sending  a  spr.iy  of  water 
,ir  •'^\>i:r  I  iiiIm  air,  for  keeping  the  air  moist  or  for  spniy- 

iiig  a  dismftciing  liquid  into  the  air  in  hospitals,  etc.  In  the  dif- 
ferent types  of  apparatus  the  amount  of  liquid  sprayed  mt'i  the 
air  varies  from  one  to  twelve  liters  per  hour.  To  spray  one  or 
two  liters  per  hour  into  the  air  5i>  to  100  watts  are  required,^ 
Elek.  Ztii.,  November  16. 

IFater  Power  Pilanfj.— Crami.— Some  illvstraled  notes  on  com- 
mon troubles  experii  I'l  l'''  in  water  power  plants,  their  causes  and 
remedies — I'<mvr   I  )t  i  -.  niU  r 

Gai  Ptnt:'  —  1  lie  pal'  111  a  V'-'M""-''"  '''^  ''i""  "'i-  nf 

gas  lor  power  and  heating.   The  author  descube*  a  Unw^jti  gas 
prodnecr  plant.-^«ad.  filer.  Rtv..  December  1 

low  Grode  Fiui^\R  article  by  Goodrich  discusses  in  a  general 
way  (he  utitieation  of  low  grade  fuels  for  steam  generation  and 
mentions  several  examples  from  .ictual  practice  where  this  has 
lieen  successfully  done. — iing'ing  Mag..  Decemlwr.  An  article 
by  Lakes  iti  .miIi  fuel  substimtv-  .mil  (i'.^r'ilK-s  some  of  the  dif- 
ferent m:iterials  utilized  for  biiiiimjj  111  ngions  where  the  ordi- 
nary fuels  are  unattainable.— ,lAiwcj  <»i«f  MinrraU,  Deccnilier. 

F.Urtrinty  on  Board  ."»/ii>.— Kkkoahovkt.— The  first  part  of  an 
iH-.istratcd  serial  on  applications  of  electricity  on  warships.  In 
the  present  installtnent  tbe  author  discusses  the  equipment  of  the 
generating  station^— L'£<lair«gf  Elfc..  December  % 

TRAcmoH. 

Sitigle-Phasc  Truc-Zron,— Diagrams  by  J,ickson  showing  the  con- 
nections of  standard  singlc-pha-e  e()uipnient  of  tramway  cars. 
One  diagram  show«  hand  comrol  for  single  cart  and  tbe  other 
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diagnm  switch  eonbrol  for  mnltiple  unit  operation^— Amther  ar- 
ticle ir  Bright  desk  with  tingle-phaie  locomotive  testinf .— The 
Huae  issue  contains  some  editorial  notes  by  Stover  and  Sr  11  n 
the aiibject.  Three  points  to  be  noted  are  the  high  averaK^  ii nvt; 
{actor  of  the  singlc-iihasc  system,  the  high  tractive  cff  irl  :it  thv 
locomotivr  aiu!  the  high  efficiency.  Special  attention  h  caKcd  to 
iIh'  Inuh  tractive  etTurt  (ititained  on  the  loconintnc  .is  ;hi>  |i:iiiit 
has  been  questioned  because  of  the  pulsating  character  of  the 
motor  torque.  The  tractive  effort  secured  in  these  tests  is  as 
high  as  could  he  obtained  with  a  direct^rrent  equipment  The 
leita  OB  fhis  locouiothrat  thow  fufUher  thtt  the  sfaigfe-plnte  fr^ 
tern  is  wdl  adapted  far  alow-tiwed  fr«i^  service;  and  as'  its 
adaptability  to  high-speed  serviee  is  not  queitiaacd,  tfae  taiBatians 
are  that  a  single-phase  lystcm  will  cover  the  entire  nilwajr  Add. 
— FM-c.  Jour,,  December. 

Philadclf>hia. — A  well  illustrated  article  on  the  opcnnig  of  the 
Philadelphia  subway  which  contains  numerous  novel  features,  par- 
ticularly in  connection  with  the  track  con>truction  and  the  qrs- 
tem  of  ventilation.— R'y  Jour.,  December  23. 

Conduit  Systems  ond  Surface  Conlael  Systrms  — Two  well  il- 
li'sirated  reviews.  Rider  descrit>es  the  variini*  oMuhiit  iranuvay 
systems  in  use.  while  Tweivetrees  deals  with  surface-contact  trac- 
tion.—Lood,  £ug'Mf  R«v^ 


Cktrging  SnuH  Storage  Batteries  with  AUemaiing-Currtnt.— 
Soulier. — The  author  doc?  til  t  (.1  ii^iilor  the  alumimitr.  clrctrolytii- 
rectifier  to  be  suitable  for  cli.irg.n;;  ^tl1;.^s<'  liatu  rns,  mi  ;ii\>piinl 
vif  the  tiillowiiiK  two  (ii^.TiK  .1nt;ll;l•^  (■'r'-t.  il>  ratii  .n  i<  (>r>r>r 
when  the  eli-ctrnlytc  gets  hoi,  and  second,  the  composition  of  the 
electrolyte  changes  during  operation.  The  electrolytic  rectifier 
is  considered  to  be  specially  useful  for  operations  over  short  peri- 
ods, but  not  for  prolonged  ser\'ice.  The  author  has  devised  a 
rectifier  for  charging  storage  batteries  fran  an  alternating  eur- 
rent  drenit,  its  principle  being  based  csMntially  on  that  of  the 
telephone  reeeiver.  in  the  telephone  the  movement  of  the  dia- 
phragm is  syitchronous  with  the  alternating  current  passing 
through  the  coil.  A  diaphragm  of  this  kind,  hut  of  iiilarged  size, 
m.iy.  therefore,  be  used  to  close  a  certain  contact  ihiriiifr  one 
half  wave  of  the  alternating  current  and  to  oikmi  the  Name  cmitacf 
during  the  opposite  wave.   The  apparatus  i»  shown  in  Fig.  2. 


rtr..  J.— TEi  rrHoNK  DiM'liti.M.M  KiA  nuKR. 

I  he  alternalMig  current  h  supplied  h<  an  aul' ■  tra:i-fr)rnier.  The 
viliratitig  steel  spring.  /■/',  is  nioinitcil  hetweeii  the  tun  siipjiorts. 
A  and  B,  and  has  at  its  center  a  little  piece  of  silver  which  presses 
slightly  on  a  contact  of  the  same  metal  mountol  on  the  piece 
C.  The  pteisufe  may  be  regulated  \sg  means  of  the  screw,  V. 
Before  the  vibrating  tprfaig  the  clectroniagnet,  YX,  u  placed. 
wWch  is  excited  by  direct  current  One  of  its  poles  Is  provided 
widi  a  second  magnetiaing  coil,  E.  excited  by  ahemating  current 
from  the  points,  m  and  n,  of  the  ;uito-transfi,rnier.  The  alter- 
nating current  to  be  rectified  fur  charging  the  batteries,  is 
t.ikeii  oflf  from  the  point*,  f  and  1/.  The  nunil>er  -if  ci>i"s  of  the 
auto-transformer  between  these  two  points,  f  and  tf,  is  chosen 


xxording  to  Ibe  number  of  cells  to  be  charged.  The  operatiao 
is  aelf-evideal^  but  in  order  to  avoid  any  sparks  in  braking  the 

contact,  it  is  necessary  to  ha^-e  no  phase-difference  whatever. 
The  solution  of  this  problem  has  be«i  fotind  by  the  following 

observation:  The  viiirating  spring  is  placed  in  the  center  of  the 
transformer,  .md  it  is  sufficient  to  turn  the  >pring  relatively  to  the 
transformer  in  oriler  to  get  to  a  position  where  there  are  no 
sparks.  The  author  explains  this  observation  by  taking  into  ac- 
count the  magnetic  flux  of  die  transfomer^L'/mfitflrlr  £fec;, 
December  to. 

LighfHiiiK  /1rresfert.—VtAix.—An  illttstrated  article  on  foreign 

practice  in  lightning  arresters.  "In  America,  designs  are  n:KKe<1 ; 
in  Europe  tii<;y  are  refined."  The  author  first  describes  magnetic 
liiow-out  lightning  arresters,  suitable  up  to  650  volts  for  cither 
direct-current  or  alternating-current  service.  In  this  instrument 
two  gaps  work  in  scries,  permitting  a  direct  static  discharge  to 
ground.  One  of  the  gaps  is  so  shimted  by  a  magnet  coil  as  to 
cause  the  arc  in  the  other  gap  to  blow  out.  A  reiiisiance  is 
added  to  control  die  flow  of  cinrott  A  second  type  of  lightning 
arrester,  suitable  for  pressures  up  to  tiso  volts,  is  the  "moving 
part  by  magnet  torsion  type"  (system  of  Bubeck).  One  of  the 
two  electrodes  forming  the  diseharge-gap  is  movable.  When  the 
static  discharge  is  followed  by  current,  an  electromagnet  is  ex- 
cited which  causes  the  movable  electrode  to  turn  on  its  axis  an<l 
thus  break  the  arc.  .\fter  this  a  spring  causes  the  ckciriK't-  tn 
resume  it*  normal  position  for  further  operation.  The  whole 
arrester  is  mounted  on  porcelain  and  can,  therefore,  be  used  for 
outdoor  as  well  as  for  iiKkwr  mounting.  A  third  type  is  the 
'Vohcrcr  type-looce"  whidi  canlains  a  porcdaia  tube  offering 
coniidcfable  resistance  to  tbe  noimal  current,  but  allowing  a 
momentary  static  disturbance  to  pass  over  it  easily.  This  ar- 
rester is.  therefore,  non-arcing  in  the  sense  that  no  arc  is  allowed 
to  form,  although  they  constantly  train  the  System  on  which 
they  are  placed.  Tbe  author  then  describes  5cvcr,-i\  types  of 
"multigap"  lightning  arresters.   The  first  is  the  bell  type  sh(>wn 


' '  '  I : 


>n8.  3  Am  I     nil  TTtB 


in  Fig.  3  (goo4l  up  10  ajo  volts  with  dtrect-ctirrent  or  600  volts 
alternating  current).  This  arrester  derives  it*  name  from  the 
belMike  shape,  as  well  as  from  tbe  specially' shaped  pieces  of 
>ttw  which  are  applied  one  on  tbe  other,  but  separated  by  pieces 
of  luvuliit-iijT  material  in  such  a  way  as  to  form  many  small  gaps 
Ix-tween  the  tiarmg  edges  of  the  discs.  The  action  in  suppress- 
ing the  arc  depends  upon  the  use  of  multigaps  of  a  non-ardng 
material.  The  porcelain  cover  is  designed  to  keep  out  moisture, 
and  it  renders  the  arrester  suitable  for  moimting  outdoors  as  wdl 
as  for  statkn  use.  A  second  Corm  of  multigap  arresters  is  the 
disc  type,  whiefa  may  be  used  on  transmissnns  up  to  3,000  volts. 
It  consists  of  alternating  zinc  discs  and  mica  washers  arranged 
dne  above  the  other  and  varying  in  number  according  to  the 
voltage  01  the  s,rvice  fur  whicli  it  is  designed.  In  operation, 
the  -tatic  discharge  to  ground  is  expiated  to  pass  down  over 
the  surface  tif  the  discs  as  well  as  between  them,  while  the  inr 
rent  fallowing  takes  only  the  gaps  formed  by  perforation  of  the 
mica  between  the  discs.  Tbe  well-known  non-ardng 
metal  prindple  thus  comes  into  cipcratioa  to  suppress  any  short- 
drcnit  arc  A  third  fonn  of  the  multigap  arrester  type  is  the 
cone  fona.  It  is  shown  in  Fig.  4.  and  may  be  used  up  ^  16^- 
000  voltt.  The  gaps  are  cone-shaped  to  give  a  maximum  nnm- 
her  of  gaps  in  a  niinimutn  of  space  This  arrangement,  moreover, 
allows  for  a  certain  individual  adjustment  of  the  gaps  accord- 
ing to  the  voltage.  .\  re-i^tancc  i-  rec innnendcd  for  use  with  this 
arrester.   Another  form  of  the  multigap  arre»ler  is  the  di.'c  type. 
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•  ii:  If  to  the  \V(irt»  arrester.  The  author  tlien  discu&scs  the 
horn  lightning  arrester.  This  lightniqg  vrcster  ii  distinctly  Eu- 
ropean, both  in  origin,  development  and  use.  Its  mftin  ditadvan- 
tage  is  that  an  low  voltage  the  opening  it  so  small  as  to  make 
it  diflicult  to  keep  tJic  snp  constant;  diH,  itnt.  bujr<i  and  even 
beading  of  the  wire  causing  this  to  ch.inRe.  5^t  ',  .  r  i'  leviccs  to 
overcome  this  disadvantage  arc  described,  all  <A  winch  h.ive  al- 
ready been  notiml  ni  "':ic  Diijest.  .•\nothcr  defect  of  the  plain 
horn  arrester  arises  from  the  lack  of  positivcness  in  breaking 
short  circuits,  a  slight  change  in  inclination  of  the  homs  caus- 
ing a  "jump  back"  of  the  arc  The  magnetie  Uow  ont  has  been 
applied  lo  meet  this  in  the  manner  shown  in  Ttg.  5.  AnoOier 


nC.  5-— KMNmC-BtOttntVT  HORX  AUBESTClt. 


itioditicatioiis  of  the  horn  arrester  is  >ho«  ii  in  I-"ig.  (t  w  here  one  of 
Uie  electrodes  is  provided  with  a  carbon  facing,  by  means  of  which 
the  gap  is  less  affected  by  p.issing  current.  For  this  form  a  re- 
sistance i*  recommended  for  use  in  series  with  the  gap.  This 


wo.  6.— CAaSOX-FACtD    IIOHN  ARHFSTER 

arr.TiiKenient  of  the  horns  permits  ccoiiomi/.intj  of  jpacc.  Glass 
sliiclds  promote  a  draft  for  the  operation  of  the  arrester. — Sevcr.il 
tiJu»trations  are  also  given  of  types  of  water  column  lightning 
arresters,— Cl«r.  Jour.,  December. 

Rebates  in  Bills  for  F.Uclnc  Light  A  ■mtc  on  .111  amusing  law- 
case  which  rccrntly  came  before  the  S-aversham  County  Coiirl. 
r.-ivcrsIi.Tin  ciiMSiimers  of  under  250  kw  hours  per  qnarter  are  siip- 
plKcl  at  tlir  rate  01  ro  cents  por  kw-honr,  but  if  chcy  reach  250 
kw-li^irs  they  have  to  pay  only  i)  cent*.  Now,  a  certain  con- 
sumer had  succeeded  in  using  240  kw-houis,  and  his  bill,  there- 
fore, came  to  124;  bur  it  will  be  noted  that  if  the  eonsmner  had 
used  just  to  more  ku-hours  his  bill  would  have  amoimled  to 
$1.50  less  than  it  did  for  the  ^40  kw-liuur*.  and  he.  therefore 
tendered  the  smaller  sum.  "In  such  ch-cumstances,  we  regret  that 


the  judge  was  obliged  to  decide  m  favor  of  the  eieciriciiy  supply 
authori^;  even  he  was  obliged  to  explain  that  he  was  only  there 
10  adminiiter  the  law  and  had  nothing  to  do  with  conunon  sense." 
-^Lond.  Elec,  December  I. 

WHtBSL  VUtHK  AMD  CONDUlTa. 

Ftae  SUmdttrdiMaHQ»f'-ScMWAm.—Aa  article  giving  the  ex- 
act rt||es  and  regulations  in  use  m  Gennany  and  France  on  fuse 
construction  and  standardization.  There  is  a  very  high  degree 
of  standardization  in  the  fuse  systems  in  vogue  in  Gcrm  iny,  hl! 
this  is  due  to  the  fact  that  consumers  cannot  easily  rvplaci  a 
fuse  with  one  of  their  own  fashioning,  but  iiuist  obtain  :i  refill 
from  the  manufacturer,  v^ho  is  responsible  lor  its  proper  rating 
and  marking  in  accordance  with  the  conditions  laid  dOwn  by  the 
Association  of  Getieral  £lectrical  Engineers.  This  system  is  not  a 
good  one  in  so  far  as  the  various  large  tnanufacturing  concerns 
ha\  !■  <  :.ch  'Icveloped  fuse  systems  of  their  own.  which  are  not  in- 
ter Ikhi^cIiIc  the  one  with  the  other  While  this  doitbtleSs  *e- 
L-uff-.  ilic  'radc  in  refills  to  liie  11.111111:11  vurcr  of  e:\ch  jtarticiilar 
line,  it  is  hardly  conducive  to  the  cosncineiicc  of  the  public  or  the 
safety  of  tlie  inst.illations,  .^s  m  cases  of  urgency  the  fuses  are 
sometimes  tampered  with.— Lund.  Elee.  Rev.,  December  15- 

TnnumisswH  CirevU.—C  F.  Scott.— An  elemeiitnry  discus- 
sion of  self-indmlii>ti.  regulation  and  mutual  in<l\icti'n>.  partly 
with  the  aid  of  dia^r.-jms.  The  article  is  essentially  based  oil  a 
paper  of  the  author  ix  fore  ilu-  N'nt-.onal  Etcctric  Light  Association 
in  1894.—  Eiec.  Jour..  December, 

FlexibU  Conduit  {fairing,— Kunioi— An  illustrated  description 
of  a  method  of  wiring  in  which  the  cdde  to  be  protected  is  SUt* 
rounded  immediaiely  by  a  flexible  conduit. — IUfk.  Zeil,.  Decem- 
ber 7. 

.MmnkifolUiei  aad  House  IFfrtKg.— An  cdituriai  pointing  out 
that  it  is  not  only  illegal  m  most  cases  in  England  for  a  municipal 
electric  station  to  execute  house  wiring  in  competition  with  local 
firais,  but  it  is  alio  wrong  m  ptinciplc  — Lond.  Etee,.  December 
15- 

ELBCTROPHYSICS  and  MACNBTtSM. 

Radio-Ac livity.^LoRD  Ku-Vin. — .\  paper  describing  "plan 
of  an  atom  to  be  capable  of  storing  an  electrion  with  enormous 
energy  for  radio-activity."  The  fundamental  suppositii  nis  of  the 
author  are  as  follows:  He  proposes  to  consider  an  atom 
ponderable  nutter  intrinsically  charged  with  concentric  ^^trata 
of  dectridty<  vitreous  and  resinous,  of  eiiual  electric  density 
at  equal  distances  from  the  center;  and  with  an  excess  of  the 
total  quantity  of  the  vitreous  above  the  total  quantity  of  the  res* 
inou*.  He  further  supposes  that  free  resinous  electricity  consists 
of  equal  atoms  «hich  he  calls  electriuns  (callcil  electron-,  or 
corpuscles  by  others).  He  finally  supposes  that  each  'if  the^e 
electriuns  has.  besides  its  ordinarily  defined  properly  01  electric 
attiaction  or  repulsion,  a  property  of  somehow  acting  upon  ether, 
and  in  virtue  of  this  property  quasi- inertia.  The  nature  of  this  ac- 
tion he  believes  to  be  atraction  and  consequent  enormous  con- 
densation of  ethcT  around  the  center  of  the  electron,  '.\ly  pres- 
ent assumption  is  BoscoWchianism.  pure  and  simple."  I;  declare* 
that  between  a  single  electrion  .-uid  a  single  atom  01  poiuUrabl* 
matter  void  of  electrions,  a  definite  force  exists  in  tin-  line 
their  centers  varying  according  to  the  distance.  For  distance* 
greater  than  a  radius  of  the  atom  it  is  attractive  according  to 
the  inverse  square  of  distance  between  the  electrion  and  the  cen- 
ter of  the  atom.  When  the  electron  is  within  the  atom,  the  au- 
thor simply  assumes  stich  laws  as  he  pleases,  with  a  view  to 
trying  to  explain  the  ditTercnt  radioacuvities  which  sciin  t'^  be 
present  by  one  and  the  same  atom  .it  liitfcrcitl  tunes. --/'/i,-/. 
Ifng.,  December. 

El-BCTROCHEMISTRy  AHD  BATTERIES. 

Aceumiildlors  U'ithnul  l  i-ad. — Two  Biinsen  Socirl>  p.if.i  r.  on 
the  Edison  accunnil;ili>r.  One  by  Elbs  iliscnsvcs  the  thti^ry  of 
the  reactions  in  the  accumulator,  the  other  1)>  GrartVnbc  1 1;  gi^es 
some  results  obtained  by  the  company  which  inanulai.tiires  the 
Jnngner  cell  (which  is  essentially  identical  with  the  Ediiwn  nickel- 
Iron  battery)  in  Germany.— f/^rfrorfiein.  and  Mel.  hi..  De- 
cember. 

Kctistatice  oj  Lead-Atiliinuiiy  Alloys.-  Ro.s.str.-  Au  article  on 
the  resistance  of  lead-antimony  alloys  used  for  storage  battery 
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grids.  The  determination  of  the  rcsis-Liiicc  is  nci  inffinicin  to 
indicate  the  chemical  composition  of  the  alloy,  sincr  tlu-  resistance- 
curve  has  a  maximum  just  :i<:Mr  the  ci  n.-i-iitratiiin  of  lo  fici 
cent  of  anthnony  which  is  generally  ustd.~Cetttralblatt  f.  Accum., 
Novciuber  15. 

OtMUj—KAVtCK.—The  first  ptrt  of  ui  iNuttnled  wlide  on 

new  apparattM  for  the  production  of  ozone  by  eteetrtc  tUidiargfes 

throiiLih  .'lir,  cspcciaU\'  for  the  purpose  of  sterilizing  water.  Th-j 
de«<:riptions  are  taken  from  recent  patent  spccihcations. — Elektro- 
^uhl,  ZtA,  November. 

^JNITS.  HSASUREMENTS  ATtn  INSTRimEJITS. 
SfeasuTing  Strong  (  •.i'r,-i\!S- — Xi  ^nn  ,  An  il'.ni'.r.itt.;  (Jticrip- 
tion  of  an  instrument  for  t-  e.i  iirinfj  atri  nt;  ciirrt-i:',':  The  method 
it  baaed  on  determining  the  torque  which  the  magnetic  flux 
atoimd  a  COndactor  tbrouih  which  the  current  to  ho  measured 
llowa,  exerts  on  a  masnct  «r  &  coil  in  the  neighborboocL  The 
instrument  is  shown  in  Fig;  7.  The  current  to  b»  nmsared  en- 
ters throufih  the  terminal,  A,  passes 
through  the  solid  conductor,  D. 
and  leaves  the  instriiiiifni  thri nvrh 
the  terniiinl.  R  'I'lure  i-.  jimcti- 
call;.  rlir.p  i.f  V.  lt;\B-  lict'.MCn 
A  and  B.  E  are  brass  plates  in 
which  arc  inserted  the  stone  bear- 
angs>  F.  in  which  the  steel  points, 
C.  of  the  member.  H.  are  resiing 
so  that  H  nay  revolve  araand  B. 
To  fix  the  zero  position  and  to 
counterbalance  the  torque  pro- 
duced by  the  current,  spiral 
springs.  /.  arc  provided  betwren 
//  and  G.  On  the  member.  //. 
which  has  an  appearance  like  a 
bow,  there  are  nifiuriled  small 
curred  magnets,  K,  five  such  niag- 
neta  being  shown  in  the  iltuaira- 
tioo.  The  bow,  ti,  is  provided  at 
the  top  with  a  needle.  L.  Instead 
of  the  permanent  tnagnct?, /k,  coi;s 
"lay  be  used,  whereby  the  employ- 
ment of  iron  and  anv  hyf!li-rc«i^ 
loss  is  completely  L.vi'Meil.  1  Vie 
torque  exerted  on  the  small  mag- 
nets is  slated  to  be  directly  pro- 
portional to  the  current  passing 
through  D.—SMt.  ZtU.,  Novem- 
ber 30. 

Scfatalion  of  Iron  and  Friction  Losses. — Pa<;f_ — An  .irticlc  on 
a  modification  o{  the  Hopkinson  test  fur  separating  the  iron  and 
friction  tosses  in  direct-current  inachincs.  Two  machines  of 
similar  typct  sice  and  vottage,  arc  caupkd  together,  and  the  one 
Ttin  a>  a  motor  driving  the  second,  which  1$  unexdtcd.  The 
■peed  of  the  motor  it  varied  by  altering  the  ihmt  excitation, 
and  simultaneous  rcadhigs  are  taken  of  the  armature  amperes  and 
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ric  8.— ijossfs  of  .^o-itp  motoh. 

volts,  the  excitation  and  speed.  I1ie  field  coils  of  the  two  ma- 
chines are  now  pot  in  series  aetoss  double  the  normal  veltafe  of 
one  madriock  ami  «  ecoond  test  carried  out  exactly  similar  to 
test  No.  I,  with  the  exception  that  the  cxcitBtion  current  now 
passes  ihiaugh  the  field  coils  of  the  second  machine  as  well  as  the 


first  Fro:ii  iliess  te  -l--  ;u<j  iir\c.  are  plotttd  conncctit  g  wiiiis 
lost  (exclusive  of  PH  losses)  with  r.p.m.  In  the  first  test,  at  any 
■speed  in  r.p.m.,  the  loss,  w,  is  equal  to  the  friction  losses  of  the 
two  nutcbincs  plus  the  iron  loss  in  the  motor.  In  the  second  test 
there  ate  the  nme  iocses  at  before  plus  the  additional  loss  in 
the  fcneralor.  Now,  as  the  two  machines  are  «<  the  same  size, 
type  and  voltage,  the  fieldt  in  the  two  will  be  approximately  the 
same  if  the  same  exehing  current  is  flowing  thfwi|jh  their  Md 
cuils.  Tbi.i  condition  was  fnUilled  by  putting  the  two  field  cmtt 
in  scries,  anii  eriii--<  q  .lentK  in  the  second  test  th.-  ir.rrca?cd  loss  is 
due  10  the  iron  ioss  bting  doubled.  Subtractnu-.  the  results  ob- 
tained by  the  first  te-t  from  those  given  Iv,  tli"  s.'-rm  h  ihi  in  n 
loss  is  obtained  at  any  speed  of  the  motor  :  and,  •jnilif  i.  sub- 
tracting the  iron  loss  from  the  results  obtained  from  No.  I  test, 
(be  friction  io&scs  of  the  two  machines  are  determined.  If  this 
result  be  halved,  the  friction  loss  of  one  machine  is  at  once  ob- 
tained, and  thus  by  two  timple  tests  the  whole  separation  is  ef- 
fected, ttt  Fig.  S  are  given  curves  showing  the  results  of  tests , 
on  a  30-hp  motor.  Curve  A  shows  the  total  watts  input  (ex- 
clusive of  PR  loss  in  armature  and  field)  of  the  motor  when 
driving  the  uncxcitod  generator.  Curve  H  gives  the  watts  in- 
!>>»f  (,->ffi»r  dediH-titig  the  I'K  losses  as  before)  in  the  tnotor  when 
it  ;s  riri'.  ini;  ■he  k' t  crator  with  the  same  current  passing  through 
both  generator  and  in'  lor  field  coils.  Curve  C  h  obtained  by  sub- 
tracting A  from  R  at  several  different  speeds,  and  gives  the  iron 
lots  at  any  speed.  Curve  D  gives  the  friction  loss  of  one  ma- 
chine at  dilFercnl  r.p.m„  and  is  obtained  plotting  half  the 
diffeieace  of  curves  A  and  C  against  speed.— Land.  BUc.  Rtv.. 
December  i. 

Testing  Small  .\foMrj.— CAHrrjt.— The  first  part  of  an  illus- 
trated paper  read  before  the  Newcastle  sectii>n  of  the  (Brit.) 
Inst.  Elee.  Eltg.  on  the  best  design  and  e<iuipment  of  a  testing 
shop  for  the  commercial  testing  of  smalt  motors  up  to  15  hp.— 
Load.  Eler.  Cng.,  December  15. 

Ttslutg  Mtlers.—GeanAVitr^In  ooatlnuatioiu  of  hit  aerial  on 
electricity  meters  ho  describes  rheostats,  choking  coils,  transform- 
ers, storage  batteries,  leads,  et  ;  testing  meters.  He  then 
describes  methods  of  meter  testing  and  gives  diagrams  of  correct 
and  i!.o  rrect  testing  oottttectioa&— 'Lond.  Elee.,  November  94  and 
[}ecember  8. 

&eetrk  TOcfcWMftlft—KKOWLTON.— .Vn  article  on  the  electric 
laehometcr,  which  in  its  simplest  form  for  commercial  service 
consists  of  a  small  direct-current  magneio-generator  in  connec- 
tion with  a  portable  voltmeter  Since  the  speed  of  the  generator 
is  proportional  to  tlie  voltage  produced,  the  voltmeter  may  be 
<iir(^ctiy  calibrated  to  indicate  revoIntionB  per  minnte^-iP«nvr. 
December, 

Standards  of  IFWj,'!' — W  ade.— An  illustrated  article  on  the. 
standards. of  matt  of  the  United  States.  National  Bureau  «f 
Standards  and  die  exact  methods  of  weighing  used  tbere.-^^riiml. 
Am^  December  a.      .  . 

Tblborafhy.  TBlbphony  and  Sicnals. 

Tth^mtt  Ca6f«.— ScHuun.— A  description  of  various  con- 
stmctiona  of  telephone  cables  with  the  purpose  of  increatmg  the 

self-induction  according  to  Pupins  system  and  thereby  increaaiag 
the  distance  over  which  messages  may  be  transmitted.  Several 
diagrams  arc  given  showing  dilT.  ren-  constructtof  *  and  it  ap- 
pears that  in  Europe  the  most  promiiitnt  cable  firms  arc  interested 
in  the  subject,  and  that  the  problem  of  placing  the  srll-induction 
coils  in  the  interior  of  a  cable  ma)"  be  considered  as  solve"!.-- 
&tk.  Ans^  November  jfi,  Deeember  3. 

Rrtonaner  in  H'irrfM*  Telfgni^Ay.— FiBBCB.- A  paper  giving 
an  account  of  his  continued  researches  on  resonance  In  wireless 
telegraph  nrr  -i-  f  the  tlectromagnctically-connected  type.  In 
former  paptr,  ;Iic  ;<uthor  has  investigated  the  influence  of  various 
f  il  l  1=  I  ;i  resonance;  in  the  present  paper  he  discusses  especial- 
ly the  effect  of  varying  the  "coefficient  of  coupling."  that  is,  the 
manual  inductance  between  the  two  circuits  at  each  station.  .-V 
system  of  wireless  tclcgraiihy  with  a  large  value  of  the  coefficient 
of  coupling  is  called  by  Wien  a  "closc-conpled"  system,  while  a 
system  with  a  small  value  of  the  coefficient  is  called  "loose 
coupled."  The  ioote-couplcd  system  of  sending  and  rtaeeiving 
stations  should  give  a  sharp  resonance.  The  author  has  tested 
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the  theoretical  conclusions  and  describes  an  experiment  which  con- 
iirms  the  theoretical  deduction  that  whk  decreaM  of  the  coeffi- 
cient of  Gouplini  the  shaipneu  oi  refonmce  i<  incraMed.  The 
scua  in  shanmcH  of  rcMaance  i$,  however,  pud  for  by  a  Iom 
in  oneity.  For  wilh  constant  gomtt  at  the  sending  station,  in 
order  to  improre  die  shafpties*  of  resonance  two-fold,  it  was 
necessary  to  change  the  coefficient  of  coupling  at  the  receiving 
station  to  such  an  extent  that  the  energy  received  was  decreased 
l«cnly-foUi  Hut  llu-.<.-  piirliculiir  tiiinilicrs  hold  only  when  the 
receiving  instrument  has  a  very  low  resistance  as  in  the  case  in  the 
teats  by  the  antliar^l>Ajw.  ftev^  December. 


An  Open  Letter  to  iMr.  Westinghouse. 


In  these  pafes  were  given  in  lull  last  wttk  a  correspondence 
including  letten  fniin  Mr.  George  WcatiogbotiBe  lo  Mr.  W.  H. 
Newnwa*  preaidem  Htw  Yofit  Central  Railroad  Company: 
Mr.  B.  G.  Lamme  to  Mr.  E.  M.  Herr.  vice-president  of  the 

Westinghouse  Ii!t-Ltrii-  S:  M.iiuH'.'n--,'.ir;uK  l  :iin|i.ii'.\ .  .hj!  Mr. 
Westinghouse  llu-  A'jij'i .-iii/  (,',iri-.'.'r  iln-  v.ml  li-iK-i^  iliMliiig 
with  the  qiK'^ui  .r.s  lli.it  li.c.c  ;in--iii  mi  mir. rr-.n 'i-.  witli  r,.iri]V)niz- 
ing  technically  the  single-phase  et|uipincnt  of  tUc  Xc»  York, 
Xcw  Haven  &  Hartford  Railroad  with  the  direct-current  cqnip- 
ment  and  tcrtninal"  of  the  New  York  Central  Railroad  Compaiiy> 
We  have  now  received  from  Mr.  Frank  J,  Sprague  tlie  aubjoined 
correapoadenee  with  «  reqiMat  for  its  immediate  puUicatbn,  in 
connection  with  these  matters: 

AN  OI'E.V  I.KTTKR  TO  MM.  WKSTINGHOUSE. 

So  your  reference  to  me  in  your  recent  letter  to  the  Railroad 
Gazette  was  "not  intended  to  do  Mr.  Sprague  an  injustice";  that 
is  probably  the  reason  why  it  was  written  and  spread  broadcast. 
Thoie  who  have  the  patience  lo  follow  tliia  anbiect  will  quite 
likely  reserve  to  thcmadvcs  m(w  right  of  judgment,  and  will 
be  able  to  form  a  correct  Ofiinion  as  to  ytmr  real  motives. 

Coritr.iry  t(i  ydiir  '.iis»>;i'^<:"i,  I  rn.t  furRct  to  mention  any- 
Ihiiie  pi  rt 111.  II.  1.  <ji'  proper  public  intcrt  -',  in  to  far  as  it  con- 
c<  rll^  iiLy  inmirunts  on  the  adoption  uf.. ;rT  cxi-tLi^g  conditions  of 
alternating-current  locomotive  operation  on  the  Kew  Haven 
terminal  division,  but  in  order  to  confine  myself  to  that  partkniar 
case,  and  to  avoid  being  wrongly,  even  if  with  apparent  reason, 
put  in  a  poaition  of  antagonism  lo  aity  rational  application  or 
development  of  the  altctnating'Cnrrent  syaicm,  I  dkl  omit  many 
things  which  migjit  with  entire  truth  have  been  said  concerning 
the  sp<fcial  difficulties  naturally  heing  experienced  in  that  devel- 
opment, and  many  other  things,  which  niy  official  relations  would 
not  permit  me  tn  -  ly 

But  in  spite  ot  my  moderation  you  have  niiide  rcierenccs  to 
my  contracts  which  arc  incorrect  as  to  fact  and  foolishly  untrne 
in  inference.  Permit  mc  to  correct  you  as  to  both,  for  if  the 
public  in  at  all  interested  in  any  personal  disctusion  between  you 
and  myself,  it  might  as  well  know  the  exact  Male  of  aiteirs. 

I  have  at  preiem  a  contract  with  the  Sprague  Electric  Com< 
pany.  an  extcnsran  of  one  I  have  had  for  a  number  of  years, 
during  which  time  it  was  an  active  competitor  of  the  principal 
electric  companies.  By  this  contract  it  her.nne  the  inmr  .f  my 
patents,  and  it  has  naturally  and  very  properly  restricted  mc  frojn 
engaging  in  rival  manufacturing,  or  advising  those  who  arc  so 
engaged. 

Further,  in  part  li<)tiidation  of  a  royalty  agreement  covering 
the  use  of  the  "muliiplc-uutt"  system,  1  agreed  to  accept  an 
annual  payment  during  the  term  of  the  patenta  covering  that 
system,  if  living,  and  ntquircd  a  guaranty  that  my  name  should 
always  be  used  as  designating  it.  not  only  by  the  Spratue  Com- 
pany, but  by  any  successor  or  licensee  of  it.  Itut  whether  those 
patents  be  used  or  not,  this  payment  is  not  aflfected  liy  a  penny's 
wr>rtli.  nor  by  any  ot!u  r  ;u  t  f  niiiie.  The  rnnlract  makes  no  meii- 
tiMii  of  any  railroad  i.i..-|xir.ttion.  nor  i>  any  such  intended,  and 
it  i>  a  rare  order  of  imagination  which  would  convert  the  r.iilway 
and  power  transmission  companies  of  the  country,  Ibc  cwilomers 
of  the  great  electrical   manufnctnrers.  into  OOrpOMtloOS  Wbich 

may  be  classed  as  unfriendly  to  them. 

This  contract,  under  present  conditions,  confers  upon  the  olR- 
cUc  of  dw  General  Electric  Company  no  authority  whatsoever, 
so  far  M  I  am  eancemed.  and  no  man  knows  better  than  yourself 


that  1  would  brook  no  interference  by  individual  or  corporation 
with  my  profeaskmal  opiakm  or  action  when  cogaged  as  n  con- 
sulting engineer. 

I  have  in  addition  a  contract  with  the  General  Electric  Com- 
pany, a  brief  on^  whose  sole  pmvisktn  is  a  guaranty  that  the 
Sprague  Qmpaiiy  shall  fulfill  its  obligations  to  mc,  the  chief  of 
which,  in  my  opinion,  is  the  use  of  my  name  in  connection  wilh 
iill  multiple-umi  systems,  no  matter  what  the  detail  of  apparaltn. 

Sn.  li  tilt  t>{al  status  of  my  contracts,  and  it  is  in  im  m  :isc 
altered  bctauic  the  General  Klectric  Company  is  nru  tlu  ^  uner 
of  the  stock  of  the  Sprague  Company,  or  becau;-i-  it  m.iy  •■rn  itic 
its  successor  in  the  event  uf  that  company's  assignment  or  liqui- 
dation. I  cannot,  thcrcfprc,  recognize  your  privilege  10  interpret 
these  oontracu  in  a  light  contrary  to  their  spirit,  or  m  any  manner 
other  than  it  mutually  aoocptaUe  to  the  present  parties  to  tiiem, 
even  if  tl  may  serve  your  personal  purposca  to  do  an. 

But  assuming,  despite  your  forgetfntness  and  inaiOCuracy,  that 
in  place  '>f  tivj  S|)r.i^'iu-  C  impany  the  General  Klectric  Company 
becomes  tin-  [>riri.;i  al,  li>  whatsoever  official  action  of  the  Sprague 
r.  1:11)1,111} ,  uLt'r;  uhat  piH)r  grace  li  •tf.i.:-  ynur  attack  on  im  ulicn 
by  reason  of  tiiiit  very  fact,  because  ot  agreements  belwetii  your 
own  and  the  General  Klectric  Company  in  force  for  the  past  ten 
years,  you  would  become,  under  like  terms,  the  direct  beneficiary 
of  every  patent  advantage  thereby  derived,  and  the  indirect  bene- 
ficiary by  my  abstention  from  mannfactttte. 

You  have  saki  that  I  have  a  "particular  personal  interest^'  in 
my  "own  form  of  controil."  and  thereby  anoiqit  to  differentiate 
the  apparatus  built  by  your  company.  You  are  of  ooiMse  aware 
that  I  have  here  no  monctaf  i  iiLii  rr-.!  wh.iti  v  rr  in  its  use,  and  it 
would  have  been  nearer  (lii-  tr-.ii:i  linl  .n  i  -i.ited  I  had  a  par- 
donable and  personal  prnlij  ;ii  ii  -.v^i-.m  lllJ^<llut^  iy  of  my  creation 
which  lias  revolutionized  ticctnc  irain  operation,  a  sy.stem  which 
you  are  widely  using,  and  in  whose  adoption  to  your  special  re- 
4|ttirements  you  have  tlie  active  aid  of  my  former  conftdeniial 
asaiatanta.  Were  you  as  careful  to  recognize  the  rights  and 
equities  of  others  aa  yon  are  temcions  in  upholding  yonr  own, 
you  would  not  let  an  hour  pass  before  directing  in  tbia  mstanoe 
the  proper  recognition  of  my  name,  instead  of  waiting  until  the 
slow  and  tedious  process  of  law  may  compel  such  acknowledg- 
ment. 

The  true  inwardness — and  the  littleness — of  your  reference 
to  me  lies  in  its  suggestion  that  1  am  not  independent  enough 
to  pass  upon  the  merits  of  a  proposal  submitted  to  me.  or  that  the 
New  York  Central  commission  has  not  accorded  your  company 
fair  treatment.  So  far  as  my  friends  are  concerned  I  need  no 
defense,  for  they  know  that  my  engineering  instincts  rise  supreme 
above  any'  personal  interest  wtien  acting  in  an  advisory  capacity, 
and  the  New  York  Central  can  best  answer  whelher  t  have  main- 
tained the  standard  which  it  exacts  from  all  who  serve  its  in- 
terests. 

A  single  fact,  and  not  the  only  one  with  which  you  were  con- 
versant, should  have  made  yoii  more  cautious  in  your  reference 
to  me,  for  you  well  knew  when  you  penned  your  letter  that  de- 
spite your  assertion  that  natural  inclination  would  lead  the  New 
York  Central  Railroad  to  award  contracts,  if  it  eonld  do  so  on 
a  sufficiently  favorable  basis,  to  a  manufacturing  company  whose 
works  are  upon  its  lines,  you  bad  been  awarded  one  of  the  most 
important  contracts  in  its  ei|uipment,  that  for  27,000  kw  of 
rotary  coinerters,  with  my  full  acc<jrd  and  approval. 

It  is  to  lie  regretted  that  in  gratuitously  reflecting  upon  that 
commission  you  seem  to  have  forgotten  its  oompoaitkm.  Permit 
me  to  remind  you  that  as  one  of  its  mcfflbcrs  It  has  been  my 
plmttre  for  n  oonsiderable  portkm  of  the  time  to  be  associated 
with  the  then  vice-president  of  an  organueation  absolnlely  con- 
trolled by  Wi-stitighouse  intercNts,  but  although  we  often  for  a 
time  may  have  disagreed,  in  all  the  deliberations  which  affected 
the  Xi  IV  ^  <)rk  Central  interests  I  have  done  mvMlf  the  honor 
to  give  him.  as  I  believe  he  gave  mc.  the  credit  of  rec<igni?inK 
ill  the  highest  degree  the  judicial  character  of  our  iw>siti(jns. 

,>\s  you  Weil  know,  the  decision  affecting  the  present  equipracnt 
of  the  New  York  Central  Railroail  has  nothing  whatever  to  do 
with  future  extensions.  It  was  dicuted  in  part  by  local  eondi- 
lions  whidi  arc  just  as  distinctive  and  determinate  to-day  as  when 
the  equipment  was  decided  upon.  These  reasons  have  been  time 
and  again  set  forth,  and  both  collectively  and  hidividually  the 
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commission  hat  mule  it  clear  iis  dedsioil  ms  not  necessaril)'  to 
be  taken  u  •  prcoedcnt.  that  there  wn  no  trntefaaicin  to  any 
particnhr  qnKni,  and  that  «dwii  the  problem  of  Midi  extcnsiaos 
thoiild  oooie  119  ever  possiUe  advantage  would  te  taken  ol  electric 
developments  of  any  nattire  and  from  any  tource.  Hence  the  at- 
leinpt  to  get  the  New  York  Central  Railroad  to  abandon  matured 
plans,  to  terminate  it<<  contract-i,  and  to  adopt  your  proposal  for 
a  change  of  its  equipmem,  t:i  -is  far  as  such  proposal  could  be 
influenced  by  cost  coniparisuns  extending  to  the  balance  of  its 
System,  i«  without  the  slightest  basis  of  reason,  nor  was  it  helped 
by  estimates  which  being  wide  of  the  facts  are  utterly  worth- 
less. 

I  find  myself,  with  others,  wondering  what  has  canted  your 
aomewhat  rahid  general  denandation.  Ii  it  a  tardy  realicitioo 
of  the  importance  of  my  letter,  now  ten  week»  old.  or  apprecia- 
tion of  iH  truth,  or  chattges  in  some  of  the  original  intention* 

of  t1ii:  New  H.ivcn  Ci.nitmn>,  or  iliffira'tifs  which  have  mani- 
fested themselves  un  cxi-tiiiR  sltcriiatiug-carrciit  equipments,  or 
in  the  carrWng  out  nt  tin-  Xca  Haven  project?  Perhaps  it  was 
the  loss  of  the  Camden  &  Atlantic  City  line  to  a  direct-current 
«i|nipaieni,  or  an  important  single-p1ia««  road  to  a  rival,  but 
ttieie  are  the  fortunes  of  war,  and  a  saving  sense  of  humor  will 
prevent  an  attack  of  rndtnebolia.  Percfaance  some  coolness  in 
the  reeeptioa  of  your  ex-parte  statements,  privately  circulated  a 
mondi  ago>  and  now  in  {Mrt  made  puUic.  has  made  necessaiy  an 
attempt  to  bolster  them  up,  hot  in  any  event  your  position  will 
Ijardly  be  strengthened  by  over  real  or  misdirection  of  statement, 
evri  vOim  lllustraled  by  exceptional  cases  of  electrolysi -,  i;is:l> 
avu.  Ir  l  and  having  little  bearing  upon  the  general  railroad 
problt"; 

You  take  personal  olTense  because  I  have  pointed  out  some 
of  the  difficulties  which  will  naturally  chancierice  the  progress 
of  the  alternating-current  development,  atid  the  special  ones 
which  it  challenges  m  a  particular  case,  and  have  essayed  lo  make 
it  appear  that  my  opinions  were  dictated  by  a  spirit  of  special 
friendliness  to  attother  company.  Permit  me  to  Inform  yoti  that 
I  have  on  frequent  occasions  stated  that  whatever  excuse  there 
may  have  been  for  the  enthasiasm  of  your  cngmeers — .ind  iherv 
was  much — there  would  have  been  little  for  those  of  thi  (  ■.  lu  r  il 
Kiectric  Compativ  for  making  a  similar  proposal  under  like  con- 
<1  <  i  Iks  i.x  tii.  y  probably  beiier  than  your  own  men  knew 
the  limiting  conditions. 

Had  the  New  Haven  road  restricted  its  equipment,  as  seemed 
to  many-  for  the  time  wise,  and  for  the  special  reasons  adapted 
in  a  limited  terrilmy  direct-current  operation,  it  would  not,  con- 
tiary  to  your  sttrtemenl^  have  necessarily  meant  apparatus  of 
General  Bectric  manufacture,  for,  as  I  have  already  pointed  out. 
an  equal  right  of  conslrnctinn  lies  with  your  own  company.  Nor 
save  on  the  one  question  of  locomotive  pooling  was  there  any 
n.-i  (|  f  ir  n  -triciMr.  m  the  details  of  apparatus. 

1  stt>od  ni  that  matter  as  I  hope  I  may  always  stand,  for  what 
I  believe  to  be  the  best  mtcrests  of  the  public  and  the  electric 
railroad  development,  irrespective  of  a,ny  personal  interests  or 
business  affiliations;  and  had  Itiy  critidlOlS  lacked  the  es>ential 
elements  of  truth  and  comnxm  sense  one  would  have  safifoaei 
that  in  the  supiiane  confidence  whidi  you  profess  you  wonid 
have  f»pen  content  to  h-ivc  awaited  the  issue,  and  to  have  wit- 
nessed my  disconifuure  and  the  acknowledgment  of  the  error  of 
tt:y  and  opinion^,  '.vlin  1  1  1  link  in  that  event  1  am  broad- 

riinilnl  i-nough  to  hivn  iiuivk-.  lUit  I  have  ample  reason  to  be- 
lli.c  tiKit,  distasteful  ns  my  criticisms  may  have  been  to  .some, 
when  measured  by  put>ltc  convenience  and  safety  results  of  im- 
portance have  alm^  been  aooomplisbed,  and  even  inore  are  sure 
to  follow. 

The  charge  that  the  General  Electric  Company  and  nysdf  are 
engaged  in  a  coospiraqr  lo  fasten  upon  the  railway  world  th« 
direct-current  system  as  opposed  to  the  aticmating-current  or 

any  other  particular  system,  imduly  enhances  my  importance, 
.and  is  an  amusing  product  of  imagination,  or  the  results  of 
hysteria. 

T  must  remind  you  that  I  was  probably  the  first  engineer  in 
this  country  lo  recommend,  in  an  official  report,  some  fifteen 
years  ago,  the  general  ad<jplion  of  alternating  current  for  the 
transmission  of  power  over  long  distances,  and  I  have  iii>t  chanRCd 
my  attitude  since  I  have  also  to  call  your  attention  to  the  fact 
that  not  only  have  I  steadily  advocated  higher  potentials,  but 


several  years  ago  I  publicly  expressed  the  desirability  of  the  de- 
velopment of  singie'iiliaae  motors  for  nse  on  electric  railways. 
And  in  ofder  that  yon  may  not  oncfaallengcd  appropriala  to  your- 
self an  hntiation  lo  this  art,  I  must  not  foitet  to  mention  the 
late  lamented  Oiarles  Van  Depoele,  whose  name  you  may  be 
familiar  with,  who  in  ai!  lition  to  much  other  admirable  pioneer 
work,  some  sixteen  yeius  1,  .-.dvocated  and  patented  a  method 
of  usiiig  single-phase  ciirnr.ts  ■  m  i  lectric  railways. 

In  instructive  contrast  to  your  assumption  as  to  ^ray  affinities, 
it  is  a  curious  coincidence  that  at  the  very  lime  of  tlu-  i^i'.ic  of 
your  letter  1  should  have  committed  myself  to  a  belief  m  the 
possibilities,  and  stated  my  readiness  to  assume  the  responsibility 
nader  some  dmimstanccs,  of  a  direct-enrrcnt  operation  at  a 
potoitial  three  times  as  high  as  yonr  cnginecrf  havia  faed  b 
making  ci  mpiirf  ^ons  between  the  two  Systems,  a  potential  which, 
it  is  pri  ir^i  r  t  i  III  .:nt  out,  has  not  yet  received  the  endorsement  of 
your  o-Aii  or  tin-  (ifiicr.il  l:;ectrie  rumpaiiy.  !  lliiTt'fore  can 
hatil'.',  i)t-  .'u-L-r.-ii  ij  'jj  apeakiiig  tor  either  in  th'.;s  t;iV;iiiK  this  public 
stand,  liiit  r.itluT  as  the  represerit.it.s e,  ns  I  lirive  .lUv^ys  tried  to 
be,  oi  tonasiterit  advance  by  all  1:vk'<  it;  .iti  art  to  which  I  have 
devoted  ray  life. 

You  object  to  healthy  criticism,  but  in  your  self-ccmstituted 
position  as  universal  engineering  advisor  and  mentor,  has  the  New 
York  Central,  or  its  commisaioii  or  the  General  Electric  Com- 
pany been  free  from  stich?  On  the  contrary,  yon  have  been 
unsparing  in  predictions  of  failure,  'ITic  use  of  the  particular  tur- 
bines selected  was  to  be  followed  by  a  frightful  accident  and  their 
i  e|il  u  i  ment  by  your  own,  and  the  locomotives  were  <U•^U1K"^  to 
absiiiute  failure;  but  the  former  seem  to  function  s;uisi;4f lor^l), 
and  the  latter  has  a  record  as  yet  uncqualed  by  any  iiki!  piece 
oi  apparatu>.  True,  you  made  no  predictions  of  failure  con- 
ceramg  that  adniir-sblc  part  of  the  eqtd^menl  which  your  com- 
pany is  to  supply,  although  now  ap  eDeiselic  in  condemning  its 
use  elsewhere. 

Your  attack  on  me  is  misjudged,  and  is  uoirortliy  of  your  own 

dignity,  for  even  ii  your  pt'r>(jnal  qualities  do  not  appeal  lo  the 
^  tier  side  of  my  nature,  and  your  assumptions  do  not  always 
e  iriy  conviction.  1  still  recognise  in  you  many  elements  of 
Kre  itiicss.  It  will,  therefore,  fail  in  h<  ii^iror  se,  for  it  will  not 
cost  me  a  single  friendship,  and  will  not  impair  the  confidence 
of  my  associates,"  nor  do  I  believe  it  will  ads-crsely  impress  any 
fair-minded  man  though  he  be  a  stranger  to  me.  I  will  go  fur- 
ther: it  will  not  affect  tny  appreciation  of  the  many  splendid 
product*,  or  affect  my  final  judgment  eonceming  any  develop- 
ments or  proposals,  of  the  Westinghouse  Cootpany,  which  will 
live  on  even  after  your  dominant  personality  u  its  affairs  dis- 
appears. 

t'ertiiit  nie  it:  n  t;.  1  ir.  lo  remind  you  that  my  work  aiic!  In- 
veiiiioiii  have  U<«u  .iiii  ni;  the  stepping  stones  to  your  great 
fortune,  and  while  other  ,  a:  '1  not  I,  have  rcipcd  the  Larger  nia- 
tcri.il  rewards  of  that  pioneer  work,  I  have  M  least  sticcceded  in 
impressing  my  name  upon  the  electric  railway  development  in 
such  inddible  fashion  that  you  cannot  erase  it.  It  has  never 
stood  for  doubt  or  cowardice  or  fear  of  consequences,  but  almiyi 
Car  advanooment— in  which  in  many  important  partieolars  yon 
have  followed,  not  led  me. 

.My  engineering  coavictioas  and  conclusions  are  my  own,  Thpy 
are  dictated  by  no  man  or  corporation,  I  am  tiot  the  advocate 
of  the  u>e  of  any  particular  system  t  1  ;he  cm  '. n^mii  of  any  other, 
but  rather  of  higher  potentials  and  the  grcjicst  measure  of  de- 
velopment by  whatever  means,  for  such  system  as  in  any  par- 
ticular case  shall,  when  measured  by  all  conditions  of  equipment 
and  operation,  best  fulfil  the  requirements  of  that  case. 

That  attitude  ■«  one  which  I  shaU  conslslentty  maintain,  ubp 
changed  by  clamor,  pressure  or  dtsap{»oval,  and  so  long  as  I 
'am  given  life  and  strength  and  retain  the  codMenee  of  my  as-i 
socintes.  t  shall  help  carry  to  Success  the  enterprise  wUdi  you 
havi  ^  freel;.  criticised,  and  thus  aid  in  planting  another  mile> 
stone  to  mark  the  advance  of  electrical  accomplishment. 

(Sl|^)  .      F«Airs  J.  SmaVK, 

Urmdl  OF  MB.  SnUUHTK  to  ontniAI.  llErrBtc  roMrwY. 

December  29,  1905. 
General  and  Sprasue  Electric  Companies,  New  York  City. 

GcMTLeaiBN i  call  yonr  attemion  to  a  letter  signed  by  GcoifS 
Westinghoiifie  which  appears  in  the  RaUntd  Gmette  of  Decci» 
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Lit  -V,  .ir  rl  ;;.  :f|icati  i|  ni  nihrr  journals,  in  which.  rt  iLTi-ing  to 
my  critical  attitude  cuiicernin^  (he  adoption  oi  alternating-cur- 
rent locomotives  by  the  New  H;iveii  Railroad  under  «)U«tinc  con- 
ditions, he  makes  the  following  statement: 

"Mr.  Sprague  forgot  to  infomi  the  public,  prtibafaly  as  he 
would  hive  done  had  he  lud  nmc  time;,  th»t  he  h  icwvinf  « 
veqr  kiie  retainer  mdcr  a  oontnct  of  yean'  dnralwm  whercfajr* 
Qmo^  be  may  bcoonw  contniting  engineer  for  a  railrmd,  yet  he 
cannot  do  so  I'f,  in  the  opinion  of  the  officials  of  the  General 
Fti-rrriL-  C<<t:i;>;itiy.  biuli  work  or  obligatiaa  may  be  in  oonflict 
WiSii  ihc  iiiltri--!.li-  'ji  lhat  Company." 

My  only  contract  t':>  (jcnrr.i!  Electric  Company  i=.  .i  brir-f 

one,  simply  guarantcciiiii;  the  iuttillment  of  the  Spraguc  Com- 
paaj^s  obligations  to  nic,  and  although  my  contract  with  the  latter 
oonvaxv— which  bought  my  patents— U  intended  to  prohibit  toy 
encaging  in  rival  manufacture  or  ODaaultatkm  for  a  mannfac- 
turer  engaged  in  a  like  busineac,  I  am  not  aware  that,  even  if 
the  General  Electric  Company  has  bought  the  Sprague  Conipan) . 
there  is  any  reasonable  ground  for  assuming  that  the  officials  oi 
either  company  have  the  remotest  right  of  interference  with  my 
Icgitmiate  svorj.  :  ir  :t  is  only  proper  fur  me  tu  say  that  axtf 
such  altitude  would  U*  di^'ltiictly  opposed  to  my  views. 

I  beg,  therefore,  to  inquire  if  there  is  in  your  understanding 
of  niy  contracts  any  justification  for  Mr.  Wcslinghousc's  m- 
fertacc,  or  anything  which  would  in  your  opinion  entitle  you  to 
such  prohibition,  or  which  wonid  interfere  in  the  remotest  degree 
with  socb  action  on  my  part  as  may  be  dictated  by  the  very  highest 
interests  of  my  clients. 

An  early  re(ily  will  he  appreciated.  Very  tndy  yours, 

(Signed)  Framk  J.  SmMVE. 

UTTER  OF  urn.  W.  J.  W  UX.T  s 

New  ViiKn.,  January  2,  C906. 
Mr  !  r.ir  k  J.  Spraguc,  M  Broad  Street,  New  York  Cit. 

DtAH  Ma.  Si'kacl'k: — Referring  to  recent  discussions  iu  the 
public  press,  in  which  your  name  has  appeared  in  connection  with 
decisions  of  our  Electric  Trtiction  Commission: 

It  affords  me  pleasure  to  state  that  the  rehtioa  that  you  hold 
to  other  hrterests  has  always  been  free  and  open  to  mci,  and  that 
your  attitude  toward  the  different  biding  oom|nnica  has  been 
cntird.y  unbiased  and  impartial,  as  evidenced  by  your  advocacy 
erf  what  yon  have  considered  to  be  the  apparatus  be<t  suited  to 
our  needs,  >■■•  ::i.itter  by  whom  mannfact.ir.-.l  ^■(  .llr  ;  -incerel\, 
(Signed)  VV.  J.  Wiu.i's.  Vice-President. 

Urm  OP  OEXtRAl,  ELSCimC  COMPANV. 

.N'F:ii   V..|,K  OvFici!,  44  Bri'ail  .•^Iml,  Ja-uiir)-  J,  1{|06. 
Mr.  f-rank  ).  Spraguc.  20  Broad  Street,  New  York. 

Dear  Sir  :— Referring  to  your  letter  of  December  ag,  1905,  our 
policy  as  you  know,  10  refrain  from  entering  into  a  contro- 
versy in  the.naws|{ap«Ts  over  any  particular  system  advocated 
either  fay  our  companies  or  by  their  eompctitors. 

It  is  solely  on  account  of  your  perianal  relations  to  the  various 
traction  interests  of  the  country  (jiat  we  are  writing  this  letter. 

There  is  no  reason,  so  far  a«  the  General  Electric  and  Sprague 
Companies  arc  concerned,  why  you  should  m  t  a::  a^  c  n  nilting 
engineer  for  any  steam  railroad  or  for  any  power  cunipaay,  nor 
any  reason  why  you  should  not  give  such  companies  for  whom 
you  an  s«  r-nsnliiiig  engineer  such  advice  as  .seems  to  yon  proper, 
reganl  < -^^  i:  .uuKe  apparatus  is  to  be  used. 

The  General  Electric  Company  and  the  Sprague  Compaiqr  are 
doing  tbeh-  utmost  to  develop  the  electrical  art  along  all  lines 
instead  of  wasting  time  in  pcrson.-il  recriminations.  The  Gen- 
eral Electric  and  Sprague  Companies  give  the  htM  engineering 

advice  of  which  they  are  capable  on  the  various  pr^  [  iviti m- 
which  aic  from  time  to  titiic  submitted  to  them,  and  11,  ui  au>  pru 
posals  which  they  may  ni  i-,'-  1-  the  equipment  of  steam  roads, 
your  judgment  prompts  you  to  decide  in  favor  of  a  system  which 
is  rerominended  by  their  competitors,  we  feel  sure  that  yon  will 
not  hesitate  for  one  moment  to  teoonnnend  such  system. 

The  General  Electric  Csmpany  Is  in  the  business  o)  m;muf,nc- 
turing  electrical  apparatus  and  is  prepared  to  furnish  alternating 
or  direct-current  systems  as  may  be  suitable.  It  has  perfected 
what  it  believes  to  be  the  best  altemating-ctirrent  railway  system 
in  the  world,  and  wherever  the  circumstances  make  the  use  of 
such  a  system  desirable,  it  recommends  its  atloption  m  preference 


to  tliL-  Jircrt  system.  Tlie  cirii)i.iiiy  iIm-.  ■'.!.(,  li.iwivor.  cmltavor 
to  force  cither  system  on  the  customer  irrespective  of  the  best  en- 
gineering practice  with  reference  to  the  special  conditions  under 
whidi  the  system  is  to  be  operated.   Very  truly  yours. 

Ckncxai.  £i.Ecnu<-  Compawy, 
(Signed)  by  E.  W.  Rio.  Third  Vice-President 

Sraoitk  Eaanc  CoNrAMv, 
(Signed)  hj  Aumx  Bakiwux*  President 


BOOK  REVIEWS. 

Gas  E.ngine  Desu^.n.    By  Charles  Edward  l.uckc.    .\cw  Yoiilt 
D.  Van  Xostrartd  &  Co.    iS4  pages,  ills.    Price,  $.t.oo. 

The  authoi  -iivcecded  in  producing  a  really  satisfactoij 

treatise  on  the  .suhjm  niatter  of  the  title  oi  his  book;  that  is  to 
say,  iin  the  actual  design  of  gas  engines  of  the  conventional  in- 
ternal cocnbustion  t.vpcs. 

The  problem  of  the  design  of  an  engine  to  fill  any  given  speci- 
fication is  handled  in  4  rational.  cKmsceutive  manner,  starting  in 
with  Ac  determination  of  die  piston  displacement  for  the  r«> 
gutred  horse-power;  the  indicator  card  to  be  attained;  how  the. 
pressures  shown  by  this  card  as  actuig  in  the  piston  arc  modified 
by  inertia  effects  i  f  r.' i]it  ,  l  ing  parts,  the  angularity  of  the 
connecting  rod,  etc.,  beiurt  exerting  their  final  rotative  effect ; 
and  what  strains  and  5h.iking  forces  an  -■  •  .ip  I  v  I'lt  -c  various 
components.  I  hen  follows  a  section  on  the  determination  of  the 
dimensions  of  the  various  element*  of  the  engine  in  which  em- 
pirical formulas  drawn  from  several  authorities  are  freely  cited 
;nd  compared  with  one  another,  together  with  such  anal^rtically 
dcduood  dais  as  may  be  applicable  to  the  particular  case  in  ques- 
tion, 

Nfw  to  the  reviewer  at  least  is  the  author's  employment  of 
what  [iL-  ifrms  a  "standard  reference  diagram''  in  order  that,  as 
in  ^l^■a^l  viiginc  practit;'.  a  iliakir.iiu  i  iri<ir  t:'.a'.,  air'-r  ih  ti  riiiitia- 
tion  by  experiment  and  experience,  be  used  in  subseijuctU  de- 
signs. For  the  standard  diagram  is  taken  a  hypothetical  card 
such  as  would  be  obtained  if  air  passed  through  the  same  heat 
cycle  as  the  combustible  and  bufiied  mixture  in  the  actual  ma- 
chine, receiving  the  same  heat  per  unit  of  weight  as  the  air  and 
gas  mixture:  Diagram  iaclors  deduced  (ram  actual  pnetiee  for 
different  fuels  and  compressions  ore  given  for  use  in  comparison 
with  this  card,  but  in  diii  connection  the  anthor  sagely  reiTMrks: 
"In  selectiiiK  the  factor  to  be  used  in  any  particul.ir  la^^r.  the 
designer  must  use  judgment.  There  is,  in  fact,  no  de?i!.'iii:i|^  ii.n- 
sible  no  matter  how  perfect  the  theory  mt  h  >  r  uiU  h-  t.ibii- 
lar  results  of  tests  lhat  does  not  involve  this  element  of  ii'  r!!^iiial 
experience  with  its  resultant  ripe  judgment." 

PartKularly  commendable  is  the  large  number  of  tables  of 
ratios  and  constants  of  one  kind  and  another  which  a  designer 
must  have  for  the  tnlriligent  laying  out  of  his  machine  and  which 
in  the  absence  of  a  convenient  campcodium  of  this  kind,  must  be 
laboriously  figured  out  step  by  step  and  angle  by  angle.  In  many 
instances,  the  tabular  values  are  presented  in  the  form  of  a  curve, 
too,  and  while  some  of  these  are  on  rather  a  ,v:;iall  ilc,  thdr 
general  value  is  beyond  question.  In  each  case.  also,  the  formulas 
from  which  the  tables  and  curves  are  calculated  are  g:veM.  tin:" 
enabling  the  user  to  check  for  himself  any  figures  who^e  nccnrai.y 
he  may  feel  inclined  to  question. 

While  the  volume  as  a  whole  is  most  praiseworthy  and  certainly 
by  hr  the  best  treatise  on  its  subject  that  has  ever  oomc  to  the 
reviewer's  attention,  it  is  imp<issjble  to  refrain  from  a  sly  dig  at 
the  author's  occasionally  displayed  tendency  to  let  arithmetic 
•^•T'.i't  rr  common  sense.  Where,  for  instance,  we  read  on  page 
15  that  the  horse-power  of  a  certain  machine  uncorrected  for  the 
rid  is  ,v)>>.-'oo6,tfi  hp,  and  lhat  the  power  to  tie  deducted  because 
of  the  rod's  iireseiice  is  (\.titiy^-2  hp.  s'^''"8  3S>'  M.?"'fi  hp  as  the 
corrected  tigure.  one  is  ineUnrd  to  tVel  that  the  process  of  extend- 
ing decimal  ph.ccs  has  been  carried  out  jnst  a  shade  too  far  and 
that  the  multiplication  taMe  is  entitled  to  overtime  waees.  if  not 
even  to  having  the  perpetrator  sentenced  for  cruel  and  inhuman 
treatment  When  will  some  writers  learn  that  the  limit  of  accu- 
racy of  data  is  fixed  by  the  unit  of  measurement  empi>A(d,  and 
that  an  extension  of  decimal  places  beyond  the  range  of  this 
unit  is  utter  nonsense?  To  determine  accurately  the  work  of  a 
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gas  engine  of  any  considerable  size  within  a  lior^c-powcr  requires 
skill,  and  the  width  of  a  pencil  line  on  an  indicator  card  would 
correspond  to  many  niillionths  of  a  horse-power. 
Nevertheless,  it  is  a  first-rate  book. 


By 
189 


KUMENTARY    COURSE    IN    MECHANICAL    DrAWINC.     Part  I. 

Arthur  W.  Chase,  B.  S.    Chicago:  1  lowland  Spcakman. 

pages,  97  illustrations.  Price,  $1.50. 
The  book  is  intended  for  manual  training  and  technical  scliools. 
and  is  designed  (o  be  a  text  book  for  individual  uf^e.  Each  slop 
of  the  process  of  producing  a  finished  drawing  is  explained  in 
detail.  The  treatise  is  complete  for  the  purpose  intended,  and 
numerous  suggestions  are  given  as  to  the  selection  of  instrument* 
and  material.  The  course  presents  a  brief  drill  in  a  few  funda- 
mental geometrical  problems,  and  orthographic  projection  is  in- 
troduced by  the  use  of  models  instead  of  the  abstract  conception. 
The  treatment  is  simple  and  free  from  too  technical  language, 
so  that  the  hook  should  prove  attractive  to  those  having  no  pre- 
vious knowledge  of  drawing. 


Elcktrck'Hemie  I.  Ky  Dr.  Hcinrich  Danneel.  Leipzig:  G.  J. 
Goschen'sche.  107  pages.  18  illuslratinns,  Price,  .80  mark. 
This  little  book  is  perhaps  the  largest  value  for  the  money  (ao 
cents)  ever  offered  in  electrochemical  literature  Nicely  printed, 
handy  to  read  from,  clearly  written,  it  forms  an  excellent  ele- 
mentary introduction  to  theoretical  electrochemistry  as  it  is  be- 
ing taught  in  Germany  and  in  many  English  and  .^merican 
universities.  The  writer  i<.  an  experienced  man,  being  editor 
of  the  Elfctroiheminhfs  Jahrhuch,  and  the  book  under  discussion 
may  be  accepted  as  thoroughly  up  to .  date.  The  seven  chap- 
ters are :  Elementary  contepts  of  work,  current  strength  and 
potential ;  chemical  cfiuilihrium,  <.tatics  and  dynamics ;  the  disso- 
ciation theory;  conductivity;  electromotive  force  and  electric 
cells;  polarization  and  electrolysis;  the  theory  of  electrons. 
.Although  the  entire  treatment  i*  necessarily  brief,  yxt  it  is  very 
clearly  put  and  satisfactory.  The  numerous  recent  objections  to 
the  dissociation  theory,  and  the  (to  some)  more  satisfactory 
hydrate  theory  of  solution,  are  not  mentioned. 


Core  Type  Transformers  for  High  Tension 
J*ower  Transmission. 


Uv   A    H.  PiKLER. 
In  some  respects  the  alternating-current  transformer  appears 
not  to  have  kept  p.ice  in  this  country  with  the  general  advance 
of  improvement  in  electrical  apparatus.    It  is  no  exaggeration 
to  say  that  practically  all  American-built  transformers  from  a 


was  long  ago  abandoned  in  favor  of  the  core  type,  which 
is  held  to  meet  best  the  requirements,  both  commercial  and 
technical,  of  a  high  voltage  transformer.  That  .American  manu- 
facturers have  adhered  to  the  shell  type  up  to  the  present  time 
has  probably  been  due,  on  the  one  hand,  tn  the  demand  in 
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large  quantities  l'<  r  numerous  sizes  4»f  transfi<r.nc-is  having  pro- 
ceeded at  such  a  rale  during  the  past  ten  >enrs  that  there  has 
lieen  little  nppnrtur.ily  for  experimenting  and  the  devclopmenl 
•  if  a  new  type,  attention  conset|uently  having  been  devoted  to 
perfecting  su  far  as  ptissible  the  original  type ;  and  on  the  other 
hand,  to  the  apparer.t  simplicity  of  the  >heet  steel  construction 
and  assembly  of  the  shell  type,  which  has  doubtless  rendered 
ihis  type  attractive  to  the  manufaclitrer. 

Recognizing  the  condition  alxive  sketched,  the  Crocker-Wheelef 
Company  has  recently  develi»ped  1  line  of  transformers  of  the 
core  type,  cntbndying  the  latent  thought  and  experience  in  this 
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capacity  of  50  kw  and  upward  used  for  pn.ver  transmission,  and 
a  large  percentage  of  smaller  size-%  eniplo.ved  in  lighting  work, 
are  of  the  shell  tytK-.  in  which  the  hiniinatinns  are  built  up 
around  removable  insulated  units  •)!  winding  (usually  Ikix 
shape)  either  in  single  sheets  or  in  small  bunches  of  sheet 
steel.  It  is  interesting  to  note  that  Eimpean  engineers  at  prc-- 
ent  are  as  a  unit  in  favor  of  the  core  Xyfr  of  transformer.  Whil;.- 
the  shell  type  was  formerly  manufactured  there,  this  design 


m.S.  J  ASK  4. — ASSEMHI.EI1  «OKE  .\ND  lOII.S. 

•lepariment  of  engineering  design  and  manufacture.  A  descrip- 
tion of  this  new  transformer  and  nmne  of  its  data  follow: 

The  corstrnction  of  the  core  is  shown  in  Fii*.  I.  It  consists 
of  four  parts — the  two  legs  on  which  the  windings  are  placed 
and  the  two  ynUcs  which  close  the  niagnelic  eirctil.  Each  part 
is  built  u|<  tri  m  laminated  steel,  ever.v  sheet  ln  ing  srpar.HcIy 
insulated,  and  the  <liecls  liolted  firmly  t'jgelher  by  irs-.ilated  Imltl 
and  washers.    The  bulging  of  sheets  is  eininly  prevented  by 
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the  use  of  braces  and  heavier  plates  wherever  an  abrupt  change 
occurs  in  the  section  of  the  core.  To  keep  the  core  uniformly 
cool  throughout,  ventilating  or  oil  ducts  arc  run  in  the  direction 
of  the  oil  circulation.  There  arc  also  ducts  of  ample  sire  along 
the  four  corner.s  oi  each  leg. 

The  construction  of  the  magnetic  circuit  in  four  separate  parts 
facilitates  a&»embling  and  di.'imantling  to  such  an  extent  that  it 
may  be  said  that  no  other  type  of  transformer  permits  assembling 
of  core  and  coils  or  disnianilirg  in  such  a  short  time  and  with 
such  facility. 

The  surfaces  at  joint.s  .ire  milled  in  the  Crocker-Wheeler 
tninsformcr*.  In  European  practice,  these  joints  arc  planed,  mak- 
ing the  work  slower,  more  expensive  and  less  accurate.  The 
cutter  of  the  milling  machine  is  wide  enough  to  embrace  the 
entire  surface  that  is  to  be  milled,  even  in  the  largest  sizes. 
The  direction  of  the  feed,  relative  to  the  direction  of  cutting, 
is  such  that  adjacent  plates  will  not  come  in  contact  on  the  milled 
surface,  and  hence  eddy  currents  will  be  avoided.  But  even  in 
the  case  of  a  conuct  these  eddy  losses  are  restricted  to  such  a 
small  area  and  thickness  of  metal  that  they  amount  .is  to  he 
negligible.    Another  advantage  is  that  milled  joint.s  offer  a  very 


between  various  parts.  In  a  core  type  transformer  this  uni- 
formity is  obtained  in  a  very  high  degree,  as  the  entire  coil 
system  is  exposed  to  freely  circulating  oil.  Between  high  and 
low-tension  coils  and  between  coils  and  core,  the  oil  ducts  are 
of  ample  size,  with  smooth  and  cylindrical  surfaces  along  which 
the  oil  can  freely  pass  and  maintain  a  uniform  temperature. 

It  is  a  noticeable  feature  of  the  Crockcr-W'hcclcr  transformers 
that  the  oil  insuKition  is  supplemented  by  homogeneous  insu- 
lating cylinders,  one  of  which  is  placed  between  high  and  low- 
tension  coils  and  one  between  the  coils  and  core,  and  by  ample 
"creeping"  surfaces.  No  taping  is  necessary  on  the  coils.  The 
dielectric  strength  of  tape  compared  with  the  dielectric  strength 
of  properly  .ipplied  spacing^,  with  creepirg  surfaces,  and  with 
insulating  cylinders,  is  so  small  that  it  is  preferable  to  do  away 
with  it  entirely  in  order  to  get  rid  of  the  heat  th,it  is  retained 
by  the  many  wrappings  of  tape.  This  principle  of  insulation 
is  found  in  Crocker- Wheeler  transformers  built  fur  even  as 
high  voltages  as  ioo,cxx>.  The  taping  that  appears  on  the  coils 
given  in  the  illustrations,  represents  only  one  thin  layer  applied 
only  for  mechanical  protection. 

The  high-tension  and  low-tension  coils,  and  the  high-tension 


FIGS.  S,  6  AXD  7.— VIEWS  OP  HICH-TENSlOX  AND  ijOW-TENSlON  COILS. 


small  resistance  to  the  m,ignctic  flux  on  account  of  their  perfect 
fitting,  as  demonstrated  by  the  small  magnetizing  current  of  these 
transformers.  The  four  parts  of  the  core  are  firmly  .ind  accu- 
rately connected  by  means  of  dowel  pins,  clamps  and  bolts,  as 
shown  in  the  illustrations. 

The  core  type  transformer  has  the  advantage  of  great  sim- 
plicity in  insulation.  It  admits  of  a  circular  core  cross-section 
which  has  a  double  advantage.  It  allows  the  use  of  a  circular 
or  cylindrical  winding  and  of  cylindrical  insulation;  there  are 
no  sharp  comers,  no  bends,  no  chance  for  a  crack  or  break, 
and  there  is  a  resultant  ecunoniy.  In  both  material  and  labor, 
the  mean  length  of  winding  for  a  circular  cross  section  being 
the  minimum.  .•K?,  the  cost  01  copper  is  about  five  times  the 
cost  of  sheet  steel,  the  great  importance  of  a  small  mean  length 
is  evident.  Low  copper  loss  and  good  regulation  arc  the  nat- 
ural consequences.  Furthermore,  there  is  no  form  of  coil  that 
is  safer,  easier  and  quicker  to  wind. 

In  order  to  secure  durability  in  a  transformer  It  is  of  prime 
importance  that  the  temperature  of  the  windings  and  the  in- 
sulation be  uniform  thri>UKlii>ut.  Low  temper.iture  is  not  as 
important  as  uniform  temperature  in  the  avoidance  of  stresses 


coils  and  the  core  arc  entirely  separated  from  each  other  by 
oil  ducts  and  by  large  creeping  insulating  surfaces.  This  is 
illustrated  in  Figs.  3  and  4.  The  latter  represents  a  loo.ooo-volt 
testing  transformer  operated  with  01  e  high-tension  lead  ground- 
ed, up  to  120,000  volts.  Transformers  of  6'>7-kw.  cipacity  at 
.M.000  volts  built  on  this  principle  stooil  a  sli.cxx)  volts  insula- 
tion test  without  oil.  without  any  noticeable  static  discharge. 
One  of  the  factors  leading  to  this  result  is  that  in  these  trans- 
formers the  high  and  low-tension  coils  and  their  entire  insula- 
tion arc  subjected  as  one  complete  urit  to  a  special  vacuum 
treatment  so  that  there  is  no  fibrous  material  not  moisture- 
freed  and  impregnated.  The  impregnating  material  is  a  linseed 
oil  compound.  L'nder  the  inlluence  of  the  internal  heat  of  the 
transformer  the  oil  oxidizes  and  cements  the  tnnis  and  layer* 
of  the  coils  firmly  yet  flexibly  and  renders  the  entire  insula- 
tion of  higher  dielectric  stretigth  in  the  course  of  operation  than 
it  was  at  the  beginning. 

Following  are  data  relating  to  a  2S-cyclc.  667-kw.  34.000  to 
2.600-volt.  oil- immersed,  water-cooled  Crocker-Wheeler  trans- 
former, nine  0/  which  have  Ik-cu  in>talleil  at  High  Falls  and 
Copper  Cliff.  Ont..  Canada,  by  the  Hunmian  Company.  Ltd. 
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Additional  transformers  arc  now  being  built  for  the  same  plant: 

Amount  of  cooling  water  with  js  C.  rise  of  temperature 
after  continuous  run  at  full  l^ad,  1.42  gaU.  per  min. ;  exciting 
current  in  per  cent  of  full  load  current,  3.9  per  cent ;  regubtion 
at  full  load,  100  per  cent  power  factor,  .6g  per  cent ;  regulation 
at  full  load,  70  per  cent  power  factor,  3.  per  cent;  efficiency  at 
full  load.  <)8.j  per  cent. 

In  conclusion,  a  short  comparison  between  shell-type  and  core- 
type  transformer*  may  be  of  interest.  In  a  shell-type  trans- 
former regulation  is  obtained  by  subdividing  the  windings  into 
many  coils  and  intermingling  them.  In  a  core-type  transiormcr 
this  same  regulation  may  be  obtained  by  choosing  the  dimen- 
sions of  the  two  sets  of  coils  properly. 

In  a  shell-type  transformer  the  main  insulating  units  are  nu- 
merous— as  ruany  as  the  number  of  coils— thus  increasing  the 
probability  of  breakdown.  In  a  core  type  transformer  the  num- 
ber of  the  main  insulating  units  is  virtually  only  two. 

In  a  shell-type  transformer  the  main  insulation  consisting  of 
collars.  ch.mnet  pieces  and  corner  pieces,  the  shapes  of  which 
are  complicated  and  sutijcct  to  bending  and  cracking  the  outer 
•ikin  of  the  material.  In  a  c  irc-lxpe  transformer  the  main  in- 
sulation is  one  single  piece,  a  rolled-up  cylinder,  with  smooth 
walls. 

A  shell-type  transformer  coil  is  subjected  to  stresses  of  dif- 
ferent m.ignilude  at  different  points,  and  mechanically  it  is  a 
difficult  and  complicated  matttr  to  support  such  coils.  Their 
comers  arc  the  weakest  part.  This  is  very  serious  especially  in 
large  si/e  high-tension  transformers.  In  a  core-type  trans- 
former the  stress  is  practically  uniform  throughout  the  entire 
winding:  the  pressure  that  holds  the  coils  together  is  uniformly 
distributed  and  the  weight  of  the  top  coils  is  small  compared 
with  the  magnitude  of  this  pressure,  hence  the  bottom  coils 
do  not  suffer. 

In  a  shell-type  transformer  the  larger  portion  of  the  coils 
is  cnclo.^ed  by  the  core  and  the  circulation  of  oil  is  impeded 
by  the  complicated  pieces  of  insulation  so  that  artificial  direct- 
ing is  necessary.  In  a  core  type  transformer  the  entire  coil 
system  is  exposed  to  free  circulating  oil  that  easily  glides  .tlong 
the  smooth  cylindrical  surfaces  of  the  insulation. 

In  a  shdl-typc  transformer  the  lowest  part  of  the  transformer 
is  the  coil  system,  and  in  -the  case  of  water  or  moisture  getting 
in  the  tank,  which  will  settle  below  the  oil,  the  insulation  is 
endangered.  In  a  core-type  transformer  the  lowest  part  is  the 
bottom  yoke,  which  ha<  a  height  of  several  inches,  and  above 
this  there  is  a  creeping  surf.ice  .and  finally  the  coils. 


Pendant  Quick-Break  Switch. 


The  switch  shown  in  the  accompanying  illustration,  made  by 
the  Sarco  Company,  New  York,  is  especially  designed  for  use 
in  controlling  ceiling  lights,  clusters  and  arc  lamps.  While  rated 
for  6  amp.  and  I2J  volts,  it  has,  we  are  informed,  in  actual  test, 
carried,  without  any  noticeable  heating,  twice  this  amount  of 
current  at  twice  the  voltage.  These  switches  are  made  in  a 
number  of  different  finishes  to  harmonize  with  surroundings. 
Th«  switch  proper  is  mounted  in  a  solid  piece  of  porcelain,  and 
consists  of  two  levers  working  on  a  r<Kker,  causing,  by  means 
of  two  spring  triggers  and  a  double  V  cam.  the  necessary  recip- 
rocating movement.  The  up-and-down  movement  of  the  two 
levers  is  guided  by  the  construction  of  the  porcelain  holder,  so 
that  the  action  is  that  of  a  quick-break  switch,  there  being,  how- 
ever, no  movement  of  Ihe  switch  jaws  until  a  quick  and  clean 
make-and-brcak  is  desired,  which  is  accomplished  positively  and 
rapidly.  The  contact  surfaces  being  ample,  no  arcing  or  heating 
is  produced. 

The  push  buttons  for  operating  the  switch  are  marked  for  "on" 
and  "off,"  one  button  being  inlaid  with  pearl  and  the  other  con- 
caved and  ridgyd.  These  switches  are  fitted  with  double  bush- 
ings, the  larger  bushing  being  screwed  into  the  top  of  the  metal 
cap,  and  the  smaller  bushing  threaded  within  the  larger,  so  that, 
where  it  is  desired  to  use  reinforced  instead  of  standard  pendant 
cord,  the  smaller  bushing  may  be  removed,  and  the  pendant  still 
properly  l»e  bushed  by  the  larger  one. 


One  of  the  features  of  the  switch  is  the  absence  of  side  screws, 
which  arc  apt  to  be  lost,  thus  disabling  the  switch.  The  Sarco 
switch  has  the  top  and  bottom  shells  screwed  together,  similar 
to  the  screwing  of  a  lamp  in  a  socket.  The  shells  are  locked 
by  a  special  automatic  locking  device,  and  the  switch  can  be 
easily  taken  apart  by  a  quick  twist  of  the  locking  device.  Afl- 


PENDANT  SWITCH. 


other  great  advantage  is  that  the  switch  has  top  connectioiu  for 
the  cords,  and  is  therefore  easier  to  connect  than  switches 
with  side  connections. 


Sectional  Reflector  for  Incandescent  Lamps. 


An  interesting  form  of  window  and  ait  room  reflector  is.  shown 
in  the  accompanying  illustrations.  The  device  is  a  trough  reflec- 
tor constructed  in  sections,  each  14  in.  in  length  and  complete 
in  itself  (see  Fig.  j).  These  units  can  be  combined  to  give  any 
desired  length,  but  the  light  from  them  is  so  great  that  they  can 
be  placed  at  intervals  instead  of  being  used  as  a  continuous 


I  k.    I,     >i:(  I|,iN\l    JKi>l  <.ll  RF.FI.rCTuR. 


trough,  thus  effecting  a  saving  of  one  or  more  lights  every  three 
feet  (see  Fig.  2).  Each  section,  being  separate  and  independent, 
can  be  adjusted  to  any  desired  angle  to  throw  the  rays  of  light 
where  they  are  most  needed.  When  used  in  the  window,  they 
can  be  placed  in  the  front,  back,  top  or  end.    Fach  reflector 


nC.  2. — TWO  IIEFI.KTn«3  IN  PI  ACK, 


may  be  used  as  a  separate  lighting  fi.xture,  and  may  easily  be 
installed  by  anyone.  The  adjustable  mechanism  on  the  stem 
furnished  with  each  reflector  is  so  designed  that  any  desired 
angle  may  be  obtained. 

The  reflecting  surface  is  made  of  heavy  glass,  with  spiral  cor- 
rugations, plated  with  sterling  silver,  which  provides  the  highest 
reflective  surface  known ;  on  acccunl  of  its  whiteness  and  bril- 
liancy, it  is  far  ?upcrior  to  quicksilver  or  German  silver  plat- 
ing.   The  corrugations  break  the  rays  of  light,  and  thee  is 
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absuluu-ly  nu  shadow  thrown  by  the  liUmcnt  oi  the  lamps.  On 
account  of  the  fact  that  these  reflectors  turn  into  a  useful 
direction  certain  light  rays  which  would  otherwise  be  absorbed, 
it  ii  found  that  by  their  use  the  cx;K-nsc  for  illumination  i*^ 
decreased  by  about  3J  per  cent.  This  illuiniiiating  device  is 
being  placed  upon  the  market  by  the  National  X-Ray  Reflector 
Company.  IJO  Franklin  Street.  Chicago,  III. 


coupling  is  interposed  between  the  shaft  and  the  freely  swinging 
arm  head,  thus  permitting  the  machine  to  work  equally  well  in 
cither  straight  or  curved  tubes.  This  type  of  boiler  tube  cleaner 
is  built  by  the  Liberty  Manufacturing  Company,  6.109  Susque- 
hanna Avenue,  Pittsburg.  Pa. 


Blake  Compressed  Cleats. 

1  he  type  of  cleat  shown  in  the  cut  herewith  hus  been  designed 
to  meet  the  demand  for  a  sui;.ible  support  for  low-voltage  wiring 
in  places  where  the  Blake  in<iulatcd  staples  could  not  be  used,  as 


C'UMtVESSIUl  CLEAT. 

over  plastcrnig,  etc.  These  compressed  cleats  form  a  neat  and 
cff'cctive  wiring  stipport  and  possess  advant.igcs  over  the  more 
usual  types  of  porcelain  or  fibre  cleats.  These  cleats  arc  bi-ing 
placed  upon  the  market  by  the  Blake  Signal  &  Manufacturing 
Company.  14(1  Sunmier  Street.  Boston. 


Liberty  Boiler-Tube  Cleaners. 


Tin-  cnaracterislic  feature  of  the  boiler  tiilK-  clv;nuT-i  shown 
in  the  accompanying  illustrations  resides  in  the  fact  th.nt  the 
moving  part  of  the  cleaner  is  driven  by  a  miniature  water  turbine. 
The  body  of  the  turbine  is  made  in  one  casting,  and  within  the 
casing  is  a  spider  which  forms  a  t>caring  box  ccmiaining  a  journal 
for  the  shaft.  In  one  arm  of  the  spider  is  an  oiling  chamber 
closed  at  one  end.  while  (he  other  eml  is  provided  with  a  ball 
valve  through  which  oil  is  supplied  to  the  bearing.  The  revolv- 
ing part,  or  turbine  wheel,  is  screwed  into  the  rear  end  of  the 
shaft,  so  that  its  weight  will  have  a  tendency  to  b  ilance  the  weight 


nC.  I.— BOIUK  CLEAKCS  FOft  VOtY  HARD  AND  HEAVY  SCALE. 

of  the  cutting  tool  on  the  other  end  of  ihc  shaft.  The  vanes  of 
the  revolving  part  arc  .ill  cut  by  (tatented  processes,  and  being 
perfectly  smooth,  develop  the  highest  efficiency.  Both  the  for- 
ward and  the  rearward  thrusts  of  the  revolving  part  are  taken 
up  by  special,  frictionless,  fibrous  material,  which  runs  in  con- 
tact with  nu-tal  washers  and  is  practically  indestructible  to  wear. 

Back  of  the  turbine  wheel  is  placed  the  stationary  noitle  part, 
whirh  admits  water  to  the  vanes.    On  machines  for  straight 


nii.  J.— nulLCtt  CLEANEB  FOK  I  li.lir  OK  VRDIL'M  SC.\LF.. 


Small  Direct-Current  .Motors. 


The  accompanying  illustrations  are  intended  to  convey  some 
idea  of  the  symmetrical  design  and  mechanical  exccllenie  of  the 


i 


lie   t- — rMAME  A.VU  IHM.E   PIECES  OF   Ml>.-ril1>I^H  MUTO*. 

line  of  direct-current  motors  which  the  Sprague  Electric  Com- 
p.nny,  527  West  Thirty-fourth  Street,  New  York,  is  now  putting 


rit.  2. —  .MULTIPOLAR  MOTOR,  OfE.V  FRAME. 

on  the  market.  These  new  motors  range  in  si/e  from  10  to  lOS 
hp,  and  are  built  either  entirely  enclosed,  semi-enclosed  or  open. 


FIG.  i. —  Mt'LTiroLAR   MOTOR,   ^iEMI-ENLIjOSED  FDAME. 


tulic-'  there  is  used  either  a  special  hose  coupling  or  a  coupling  The  small  siies  are  of  the  bipola-  type,  but  those  of  20  hp  and 
having  standard  pipe  threads.   Where  tubes  are  bent  a  universal     larger  are  multipolar  machines. 
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North  Mountain  Power  Company's  Hydro- 
Electric  Plant. 


Among  the  power  transmission  systems  of  the  Pacific  Coast, 
that  have  been  constructed  with  an  eye  to  the  futttre,  rather  than 
the  present  ncc<ls  of  the  communities  which  they  serve,  is  that  of 
the  North  Mountain  Power  Company.  This  plant  is  located  in 
the  central  part  of  Trinity  County.  California,  two  miles  below 
the  town  of  Junction  City,  where  Canon  Creek,  from  which  the 
water  used  for  power  is  obtained,  flows  into  the  Trinity  River. 
VVeaverville.  the  county  &eal,  is  twelve  miles  distant  by  road. 
The  nearest  railroad  point  is  Redding  on  the  "Shasta  Route"  of 
the  Southern  Pacific  R.  R.,  Humboldt  Bay,  on  the  Pacific  Ocean, 
white  Eureka,  the  chief  coast  city  of  nothern  California,  lies 
in  an  almost  due  westerly  direction  at  a  distance  of  39  miles 
in  a  straight  line. 

The  altitude  of  the  plant  is  about  1400  ft.  All  material,  ce- 
ment and  machinery  were  hauled  in  over  60  miles  of  the  severest 
mountain  roads,  across  three  distinct  divides  or  summits,  viz.: 
Trinity  Mt.,  Brown's  Mt..  and  Oregon  Mt,  It  required  18  to  20 
animals  to  pull  each  of  the  larger  pieces,  weighing  18,000  lbs., 
up  the  grades,  and  when  mud  was  encountered  it  was  necessary  to 


storage  reservoir  for  the  North  Mountain  Power  Company. 

The  dam  is  small  and  serves  merely  for  diverting  the  water. 
It  is  of  the  usual  rock-filled  crib  form,  which  t>-pe  ha»  been  used 
for  many  years  in  mining  operations  on  the  Pacific  Coast.  The 
ditch  system  consists  of  alternating  sections  of  ditch,  flumes,  and 
one  tunnel.  Part  of  the  ditch  is  cut  in  solid  rock,  but  the  most  of 
it  is  dug.  in  the  side-hill  soil,  which  stands  well  and  puddles  well. 
The  flumes  arc  19  in  number  and  vary  in  length  from  30  to  t,200 
ft.  Those  immediatcty  below  the  dam  are  laid  upon  a  solid 
bed-rock  bench,  and  are  equipped  with  adequate  spill-ways,  waste- 
gates  and  sand  boxes.  The  total  len^h  of  ilie  flumes  is  5^50  ft., 
almost  exactly  one  mile. 

A  tunnel  tAti  ft.  long  has  been  driven  to  replace  a  temporary 
flume  which  was  unavoidably  built  upon  treacherous  sliding 
ground.  This  timncl  is  heavily  timbered  throughout  its  entire 
length,  and  tightly  lagged  except  where  the  rock  is  unusually 
hard.  The  dimensions  of  the  main  tunnel  are  4  9  in.  by  5  ft. 
10  in.  in  the  clear,  The  total  length  of  the  ditch,  flumes  and 
tunnel  is  7li  miles.  The  average  grade  of  all  is  9.73  ft-  pcr  mile. 
The  ditch  is  provided  with  waste  gate,s  and  sand  boxes  at  suitable 
locations. 

The  capacity  of  the  ditch  is  80  cubic  feet  per  second, 
which  is  snfficieni  to  operate  at  full  load  three  units  like  the  two 


Fig.  I.— GeNER.\L  View  of  Tkinitv  River  Plant  of  tue  Nohtu  Mountai.s  Pown  Company. 


hitch  18  aninia1>  to  the  fall  of  a  block  and  tackle  fitted  with  steel 
cihlet.  Despite  these  difficulties,  however,  no  mishap  occurred 
to  any  of  the  machinery. 

The  water  used  at  the  plant  is  diverted  from  Canon  Creek, 
which  has  a  drainage  area  of  5^  sq.  miles  above  the  diverting  dam. 
The  upper  part  of  the  basin  is  a  rugged,  glaciated  granite  country, 
txlendmg  up  to  an  altitude  of  from  aodb  to  10,000  ft.  above  sea 
level,  where  some  snow  remains  throughout  the  year.  The  higher 
part.s  of  this  basin  are  in  the  nature  of  an  immcrtse  amphitheater, 
lying  on  a  flank  of  n  (ycak.  which  is  a  characteristic  feature  of  all 
elevated  glaciated  topography.  .\iid.  as  is  so  often  the  case,  the 
converging  and  descending  glaciers  have  scooped  out  inuncnsv 
holes  with  almost  perpendicular  sides,  which  now  form  the  lieds 
of  two  lakes.  These  lakes  have  been  pressed  into  service  a* 
stor.ige  reservoirs. 

Part  of  the  watershed  is  heavily  timbered,  and  lies  within  the 
boundaries  of  a  government  forest  reserve.  This  will  insure 
the  preservation  of  the  forests,  which  are  so  etTcctive  in  steadying 
the  run-oflf.  The  average  rainfall  for  the  last  thirty-three  years 
»'  Weaverville.  twelve  mites  from  the  plant,  has  been  42.50  in. 
At  the  higher  leVets  of  the  watershed  the  precipitation  is  mucli 
(rreater.  but  no  records  are  avai1a))le  for  that  region  because  the 
country  is  absolutely  iminhahitol,  and  without  even  trails,  except 
for  the  one  to  the  above-mentioned  lakes,  which  now  form  tht 


which  are  now  installed.  Near  its  lower  end  the  ditch  passes 
through  a  gap  in  the  narrow  ridge  separating  Canon  Creek  from 
Trinity  River,  and  icnninalcs  in  a  forebay  on  the  river  side  of  the 
divide.  Thus  is  secured  a  head  due  not  only  to  the  fall  in  Canon 
Creek  in  the  seven  miles  ihrmigh  which  the  Creek  and  ditch 
parallel  each  other,  but  also  to  the  additional  fall  in  a  further 
course  of  two  miles  to  the  Creek's  junction  with  the  Triijily 
River,  and  to  the  added  fall  ni  two  miles  of  the  river's  course 
lictwecn  the  junction  and  the  plant. 

A  telephone  line  extends  from  the  t>ower  house  along  the  entire 
coiir.se  of  the  ditch  lo  tlie  head  dam.  Instruments  are  placed  in 
the  station,  the  forebay  tender's  cabin,  the  head-gate  tender's 
house,  and  at  several  other  points  along  the  line.  Portable  tele- 
phones can  he  readily  connected  at  any  point,  and.  as  a  resnlt. 
any  place  along  the  ditch  can  have  prompt  ciHiinumicatitm  with 
the  power  house. 

The  forebay  i>  excavated  out  of  the  «<ilid  rock  of  the  hillside. 
10  ft.  deep.  14  ft.  wide  and  60  ft.  long.  .The  ditch  is  provided  w  ith 
a  gate  at  its  entrance  to  the  iorrh.iy.  and  the  latter  contains  a 
R.ite  and  gri/zloy  at  the  intake  of  each  of  the  two  penstocks. 
Provision  has  been  made  for  a  third  penstoek  when  a  third  unit 
shall  become  necessary  in  the  plant  Suitable  trash-racks  are 
provided  just  above  the  forebay. 

Each  penstock  is  1.163  ft.  long.    Under  a  total  head  of  (104  ft. 
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there  is  an  effective  head  of  600  giving  a  working  pressure  of 
260  lbs.  per  square  inch. 

There  is  one  complete  independent  penstock  for  each  of  the  two 
units.  Each  penstock  consists  of  a  line  of  36-in.  and  38-in. 
pipe,  and  at  the  lower  end  two  lines  of  18-tn.  all  riveted  steel 
pipe  of  various  gauj<es  according  to  its  position  in  the  littc.  At 
the  points  where  the  single  a8-in.  pipe  branches  into  two  i8-in. 
lines,  the  penstocks  are  enclosed  and  anchored  in  a  massive  blcx:k 
of  masono'  laid  up  with  imported  Portland  cement  mortar.  At 
their  lower  ends  just  before  entering  the  power  house  they  are 
(<ecurcd  by  a  similar  form  oi  construction,  and  at  various  points 
they  arc  held  by  bands  and  anchor  bolts  leaded  and  sulphured 
into  the  bed-rock.  Throughout  their  entire  length  they  are  laid 
in  trenches  and  covered  by  back  filling,  except  at  their  lower  ends 
where  the  profile  of  the  hill  is  such  that  it  was  best  to  lay  each 
in  a  separate  tunnel.  .'Vfter  completing  and  testing  the  penstocks, 
the  tunnels  were  walled  up  and  back-filled. 

Each  penstock  is  provided  with  an  i8-in.  standpipe  just  out- 
side the  forebay  walls  to  allow  air  to  enter  when  the  forcbay 
g.itcs  arc  closed,  and  thus  prevent  collapse  of  the  pipe.  The 
penstocks  are  also  provided  with  air-valves  and  manholes  at 
suitable  points. 

The  plant  proper  consists  of  the  power  house,  the  transformer 
house  and  the  high-tension  suitch  house.  In  addition,  there  are 
the  shop,  the  operator's  dwelling  and  the  stable.   At  the  forebay 


rUi.  2.— OITCU  TUKOLUII   WHICH   WATUi  IS  DIVEKTEO  TO  TUE 

nvDiiAuuc  Ti;itBiNes. 

is  the  forebay  tender's  cabin,  and  at  the  dam  is  a  house  for  the 
tender  of  the  head  gates. 

Each  of  the  two  hydraulic  units  consists  of  a  pair  of  44-in. 
Pclton  wheels  under  one  sheet-steel  housing,  provided  with  ring- 
oiling,  self-aligning  bearings,  coupled  to  the  generator  through 
flexible  leather-link  couplings.  The  no/ztes  arc  of  the  deflecting 
type.  With  the  largest  tips  in  service  the  wheels  are  capable  of 
driving  the  generators  at  23  per  cent  overload. 

The  wheels  are  Controlled  by  type  "F'  Lombard  governors 
using  oil.  The  pressure  and  vacuum  arc  maintained  by  oil  pumps 
belt-driven  from  the  wheel  shaftt.  The  governors  arc  not  fitted 
with  any  form  of  switchboard  speed  control  mechanism,  but  a 
single  operator  has  no  difTiculiy  in  synchronizing  a  generator 
under  the  load  conditions  which  exist  in  the  plant. 

The  tail  race  is  6' 2  fl.  wide  and  excavated  for  a8o  ft  through 
bed-rock  to  the  Trinity  River. 

The  generators,  two  in  number,  are  of  the  Bullock  type,  fur- 
nished by  Alli<  Oialmcrs  Company,  of  Milwaukee.  Each  is 
■  750-kw.  revolving-field,  three-phase  machine  designed  for  500 
r.p.m..  J.J00  volts.  25  cycles. 

Two  Bullock  4S-kw,  Uj-volt  exciting  dynamos  are  driven  by 
bells  from  the  generators.  The  switchboards  are  of  marble  and 
have  Wagner  instruments. 

The  power  house,  36x51  ft.,  is  built  of  concrete  made  up  with 
land  and  gravel,  taken  from  the  river  bars  a  few  rods  from  the 
site  of  the  plant,  and  with  imported  Portland  cement.  A  special 
bay  or  alcove  has  been  provided  to  give  ample  space  behind  the 
switchboard.  The  roof  is  of  corrugated  iron  supported  on  steel 
trusses. 

A  "Cyclops"  hand-operated  crane  spans  the  main  part  of  the 
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building,  and  is  fitted  with'  a  3,000-lb.  "Triplex"  block.  This 
easily  handles  the  heaviest  piece  of  machinery. 

The  leads  between  the  generators,  exciters  and  switchboard 
arc  lead-covered  cables  laid  in  conduits  within  the  concrete  and 
cement  floor. 


Fia  3.— VIEW   IN   IDWKR    HOfSr,  SHOWI.VG  AI.Tr.»NATORS 
ASD  WATEH  WHEEL  GOVERNORS. 


The  transformer  house  is  13  ft  bv  51.5  ft.  in  outside  dimen- 
sions, and  is  also  built  of  concrete.  It  is  50  ft.  distance  from 
the  power  house.  It  contains  seven  step-up  transformers,  viz.: 
two  banks  of  three  each  and  one  in  reserve.  They  are  of  Bul- 
lock make,  300-kw,  water-cooled,  oil-insulated,  2,300  to  19,050 
volts.  Each  bank  is  located  in  a  separate  room,  and  the  seventh 
or  spare  transformer  is  in  a  third  r<iom.  They  stand  upon  rollers 
which  in  turn  rest  upon  lee  rails  set  into  concrete  piers.  The 
spaces  between  the  piers  are  filled  with  gravel  and  provided  with 
sub-drainage  so  as  to  allow  any  oil  rapidly  to  escape  in  case  of 
leakage  or  accident.  The  water  piping  is  connected  up  with 
unions  and  so  arranged  that  every  transformer  is  interchange- 
able with  every  other  one,  as  far  as  water  and  electric  connections 
are  concerned.  • 

.\  tr.ick  runs  the  entire  length  of  the  building  and  at  such  an 
elevation  that  the  fiuor  of  a  car  is  at  the  same  height  as  the 
rails  which  are  imbedded  in  the  coiKretc  piers.  Thus  any  trans- 
former can  be  quickly  rolled  out  upon  the  car,  removed,  and 
another  reconnected  in  its  pl.icc  with  the  mininnnn  of  del.iy  in 
case  of  .iccident. 

Each  porstrck  is  t.ipped  in  the  power  house,  and  after  passing 
through  shut-off  and  throttling  valves  under  the  control  of  the 
operator,  water  is  delivered  into  a  cylindrical  steel  tank.  36  in. 
diameter  by  24  ft.  long.    This  storage  tank  is  set  upon  a  little 


FIG.   4.— VIEW   IN    IMWER   HOI'.SE.  SHOWING  WATER  WHEEL 
UOt-SINCS,  CENERATOilS  AND  SWITCHBOARa 


knoll  about  20  ft.  above  the  level  of  the  transformers.  From 
this  tank  the  water  circulates  through  the  cooling  coils  of  the 
transformers  by  gravity. 

Tlie  transformers  are  connected  in  delta  on  the  low-voltage 
side,  and  in  star  on  the  high-voltage  side,  giving  a  line  pressure- 
of  30/x)0  volts. 
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The  hiKh-tension  switch  house  i«  16x36  ft  in  outside  dimen- 
sions; a  frame  structure  covered  with  corrugated  iron;  ao  ft. 
distant  frcrm  the  transformer  house. 

In  it  are  two  banks  of  "M-T"  single-throw  air-brake  switches, 
and  G.  E~  alteniating-current  muhiptex  lightning  arresters,  con- 
nected up  for  the  three-phase  circuit. 

The  pole-line  exteivis  almost  due  west  from  the  plant  to  the 
sub-station  in  Eureka.  The  length  is  65  mile?.  Tifty-fivc  miles 
of  the  route  arc  over  a  severely  rugged  mountainous  country; 
the  altitude  of  the  plant  is  only  1,480  ft.  and  Eureka  is  at  sea- 
level,  but  the  line  passes  over  several  summits  ranging  from 
4.500  to  5,500  ft.  in  altitude.  Fifty  miles  of  its  length  he  in  a 
heavily  timbered  country,  requiring  a  tremendous  amount  of 
clearing,  the  trees  ranging  from  2  ft.  to  4  ft.  in  diameter.  It  was 
necessary  to  construct  a  trail  over  nearly  the  entire  length  of  the 
lir.c.  I 

The  route  deviates  from  a  straight  line  only  slightly  and  onlj 
where  the  topography  made  it  unavoidable.  It  is  a  "thorough" 
transmission,  so  to  speak,  there  being  no  taps  on  the  line  any- 
where between  the  plant  and  the  sub-station  at  Eureka. 

The  line  is  a  single  three-phase  circuit.  Each  conductor  is  a 
No.  4  copper  wire,  except  on  some  long  spans  where  stranded 
cable  is  used.  There  arc  about  35  poles  to  the  mile.  The  poles 
are  redwood  at  the  western  end;  in  the  inaccessible  stretches  the 
native  red  fir  was  the  only  wood  available.  Insulators  are  Locke 
two-piece  sitigle-petticoat  porcelain,  ft-S  in.  in  diameter.  In  the 
fog-belt  a  larger  insulator  of  a  similar  design  is  used.  Pins  are 
of  sun-dried  eucalyptus,  oiled,  1.5  in.  in  diameter. 

The  spread  of  wires  on  the  standard  length  spans  is  40  in. 

The  length  of  spaiis  varies  from  50  to  too  ft.  according  to  the 
conditions  and  topography  of  the  country.  The  telephone  cir- 
cuit is  Xo.  10  B.B.  g,-klvanized  wire,  c.irricd  on  glass  petticoat 
insulators. 

.  Telephones  (Stromberg-Carlson)  are  connected  to  the  line 
at  several  of  the  cabins  which  have  been  built  for  the  accommo- 
diition  of  the  t'^trolmcn.  and  at  frequent  intervals  arc  "pole- 
boxes"  consisting  of  niaijncto-generator  and  batteries  into  which 
the  patrolmen  plug  their  pocket  sets  and  thus  have  long-distance 
loud-talking  instruments. 

The  sub-station  at  Eureka  includes  an  auxiliary  steam  plant 
as  follows: 

Two  B.  &  W.  water-tube  boilers  fitted  with  Pcahody  paten* 
oil  hiiming  furnaces,  duplicate  oil  pumping  systenj ;  Goubcrt 
auxiliary  feed-water  heater;  Wheeler  ".Admiralty"  surface  con- 
denser with  self-contained  steam-driven  air  and  circulating  ptmips, 
co'iling  water  being  taken  from  Humboldt  Bay,  and  a  Mcintosh 
and  ScNTnour  tandem-compound  engine  of  nominal  rating  of 
700  hp.  .\  jackshnft  running  at  soo  r.p.m.  is  connected  to  engine 
by  rope-drive. 

.■\  Bullock  500-kw.  550  volt  rotary  converter  is  arranged  for 
direct  connection  to  this  iackshaft  by  a  jaw  clutch  and  so  driven 
by  the  engine.  This  arrangement  permits  of  carrying  the  load 
by  steam  when  necessary  to  shut  down  the  transmission  line  for 
repairs. 

The  clutch  has  a  synchronism  indicator  in  the  nature  of  a  lamp, 
so  that  the  engine  may  be  connected  to  the  rcitan,'  while  it  is 
running  at  full  speed  on  the  power  transmitted  from  the  Trinity 
River  plant. 

For  the  rotary  converter  there  are  three  Bullock  150-kw,  water- 
cooled  transformers.  For  the  local  distributing  system  are 
three  G.  E.  400-kw.  water-cooled  transformers. 

For  furnishing  power  to  the  60-cycle  incandescent  and  arc  light- 
ing circuits  of  the  city  of  Eureka,  a  three-phase,  fte-cycle  generator 
is  driven  by  the  rotary  acting  as  a  synchronous  motor. 

.\  fuel  oil  tank  54  ft.  in  diameter  I>y  25  ft.  deep  holding  10.000 
barrels  has  been  built  near  the  sub-station,  and  is  connected  to  a 
dock  on  Humboldt  Bay  b>'  a  pipe-line. 

The  load  at  present  consists  chiefly  of  lights  in  the  city  of 
Eureka.  Some  motors  are  already  connected  to  the  circuits,  and 
the  motor  load  is  being  rapidly  developed. 

Local  transmission  lines  are  being  constructed  about  the  shores 
of  Humboldt  Bay,  and  in  a  very  short  time  the  company  will  be 
supplying  power  to  the  local  companies  in  Eureka's  suburbs,  not 
only  for  lamps  but  for  motors  to  the  various  industries  of  that 
rapidly  developing  region. 


Standard  Insulator  Clamps. 

Fig.  4  below  shows  a  t>-pe  of  clamp  brought  out  by  the 
Qark  Electric  and  Manufacturing  Company,  of  New  V'ork  City, 
and  designed  for  use  with  standard  insulators.  The  clamps  grip 
the  conductor  firmly  on  each  side  of  the  insulator  and  the  pro- 
jecting lips  engage  the  groove  of  the  insulator,  transferring  the 
end  strain  to  the  porcelain  in  an  eflFcctive  manner.  The  wire 
loop  surrounding  the  neck  of  the  isulator  holds  the  clamps  in 
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position  and  prevents  the  conductor  from  being  lifted  from  the 
groove.  An  interlocking  clamp  is  shown  by  Fig.  I.  With  thi» 
clamp  IS  required  an  insul.ator  having  an  undercut  recess  on  either 
side  of  the  groove  in  the  center  of  the  insulator  top,  so  that  when 
the  clamp  is  in  position  it  is  interlocked  under  the  projecting 
portion  in  such  a  way  that  the  wire  cannot  be  removed  or  the 
clamp  separated  from  the  insulator  without  unliKking  it.  Suffi- 
cient clearance  is  allowed  so  that  the  cable  and  clamp  together 
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IXC  INSULATOB  CI-AMP. 

may  move  freely,  thereby  avoiding  the  hinge  action  w'hich  takes 
place  when  the  wire  is  rigidly  held  in  place  in  the  insulator. 

An  interlocking  cl.imp  is  shown  in  Fig.  2.  The  cable  is  held 
firmly  on  each  side  of  the  insulator,  the  projecting  lip  engaging 
a  deep  circular  groove  in  the  neck  of  the  insulator  so  as  to  pre- 
vent the  wire  from  being  lifted.-  The  end  strain  is  distributed  so 
that  there  is  no  excessive  pressure  at  one  point.  This  type  of 
clamp  is  u«ed  on  the  transmission  lines  of  the  Rio  de  Janeiro 
Tramway,  Light  &  Power  Company.  .\n  interlocking  clamp  de- 
signed for  use  on  No.  o  and  smaller  sizes  of  wire  is  shown  by 
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TOR  CLAMP. 

Fig.  5.  A  recessed  insulator  is  required  for  this  clamp,  in  the 
recess  of  which  the  two  halves  of  the  clamp  are  placed.  The 
wire  is  then  dropped  in  position,  and  by  seating  the  nut  the 
clamp  is  tightened  on  the  wire  and  locked  within  the  insulator. 
There  is  sufficient  play  to  enable  the  swing  of  the  wire  to  be 
tranynitted  from  one  span  to  the  next  so  as  to  avoid  bending 
strains  on  the  conductor.  An  angle  and  a  ball-socket  clamp  are 
shown  V  Figs.  3  and  6,  respectively. 
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The  former  is  dc»it;nt:d  to  be  fasicticd  finnly  on  the  coniluctor, 
the  angle  of  the  clamp  titling  into  an  angular  recess  in  the  insula- 
tor and  above  the  groove.  Une  clamp  is  used  on  each  side  of  the 
insulator,  and  vertical  or  horizont.-il  swings  may  be  transmitted 
from  one  span  to  the  ne.xt  without  any  undue  strain  being  thrown 
on  the  conductor.  The  clamp  shown  by  I-ig.  6  may  be  used  on 
curves  without  concentrating  the  strain  upon  a  small  area  of 
porcelain.  The  ball-shaped  ends  of  the  clamp  fit  into  sockets  in 
the  insulator,  and  while  holding  the  conductor  firmly  in  positionr 
permit  the  transmission  of  motion  from  one  span  to  the  next.  All 
clamps  intended  for  use  with  copper  conductors  are  made  of 
copper  bronze. 


Cable  Clamps. 


\Vc  »how  herewith  a  picture  of  a  pole  in  Topeka,  Kansas, 
belonging  to  the  Edison  Illuminating  Company  of  that  city.  It 
shows  very  clearly  the  use  and  the  great  saving  made  by  the 
Kearney  cable  clamp,  forty  of  which  are  used  on  this  pole.  Mr. 


(  ABLE  CLAMPS. 


C.  R.  .Maunscll,  the  sni>crintendent  r.f  the  company,  states  that 
$^50  was  saved  on  this  one  pole  by  the  use  of  the  clamp.  This 
includes  the  saving  in  labor,  material  and  cable.  The  Kearney 
cable  clamp  also  makes  a  much  neater  and  stronger  job  than 
could  be  had  by  the  ordinary  method  of  splicing.  \V.  N.  Mat- 
thews &  Bro.,  of  2J7  North  Second  Street,  St.  Louis,  arc  the 
manufacturer*  of  this  device.  » 


Westinghouse  1906  Electric  Fans. 


For  the  season  of  1906  the  Westinghouse  Electric  &  Mfg.  Co. 
will  present  a  largely  increas^rd  assortment  of  electric  fans  for  both 
direct  and  alternating-current  service,  and  in  forms  known  as  the 
desk  type,  the  bracket  type,  the  ceiling  type,  the  floor  column  type 
and  the  counter  type. 

The  1906  desk  and  bracket  fans  are  substantially  designed  and 
are  of  attractive  appearance.  The  body  and  base  present  smooth 
surfaces  which  effectually  prevent  the  accumulation  of  dirt,  which 
so  easily  attaches  to  irregular  outlines.  They  are  finished  in 
polished  black  enamel  with  guards  and  fans  of  buffed  and 
lacquered  brass. 

The  blades  of  the  1906  model  are  a  departure  from  the  ordinary 
design  formerly  employed,  and  are  the  result  of  the  careful  study 
and  investigation  which  have  been  given  to  this  important  question 
by  the  Westinghouse  Company.  'Hiey  are  constructed  upon 
exact  mathematical  principles  and  their  angles  are  theoretically 
correct,  with  the  result  that  the  fan  will  give  an  even  breeze 
across  its  entire  front — as  there  is  an  absence  of  that  tendency  -to 
project  a  hollow  cone  of  air  which  is  found  in  all  fans  whose 
blades  have  not  been  correctly  designed.  The  breeze  is  sent  out 
from  the  fan  in  the  shape  of  a  solid  cylinder  of  air,  and  there  is 
little  tendency  to  set  up  eddy  currents  with  their  attendant  losses. 
The  determination  of  this  correct  blade  angle  has  resulted  in  an 
extremely  high  air  delivery  while  the  total  watt  consumption  has 
been  decreased,  though  the  volume  of  air  has  hecn  increased.  The 
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fan  guard  is  of  graceful  design,  pleasing  appearance  and  sub- 
stantial construction,  and  is  secured  in  position  by  arms  so  rigid 
that  the  entire  weight  of  the  motor  ma*'  be  supported  by  the 
guard  without  injury. 

The  motor'  is  mounted  upon  trunnions  whose  line  of  support 
passes  through  its  center  of  gravity  and  is  therefore  balanced  at 
any  angle.  There  is  therefore  no  tendency  to  turn  over  when  the 
thumb  screw  is  loosened— a  puinl  of  great  advant.ige.  It  is  secured 
in  any  position  by  two  thumb  screws ;  one  holds  it  at  any  angle 
in  a  horizontal  plane  and  the  other  at  any  angle  in  a  vertical 
plane.  The  thimib  screw  which  secures  the  motor  in  a  vertical 
(Kisition  passes  through  the  trunnion  support  a  little  below  the  axi' 
and  bears  against  a  boss  on  the  sii'e  of  the  motor,  affording  a  rigid 
and  secure  means  of  clamping  the  fan  in  any  position.  The 
thumb  screw  which  retains  the  fan  at  any  angle  in  a  horizontal 
plane  is  a  recent  modification,  greatly  superior  to  former  methods 
in  which  friction  washers  were  employed.  .Ml  fan  motors  have, 
when  running,  a  tendency  to  shift  from  the  position  in  which  they 
arc  adjusted,  but  these  clamping  screws  hold  it  secure  when  once 
adjustment  Iws  been  made. 

The  Westinghouse  1906  fan  motor  consumes  a  very  small 
amount  of  energy,  as  is  illnstrated  by  the  fact  that  it  costs  only 
about  ii  as  much  to  rtm  a  u-inch  fan  as  to  burn  an  ordinary 
i6-cp  incandescent  lamp  on  the  same  circuit,  while  a  16-inch  fan 
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can  be  operated  at  less  than  the  cost  of  burning  two  such  lamps. 

By  means  of  a  simple  adapter,  the  t2-in.  and  i6-in.  desk  and 
bracket  typa  of  fans  are  interchangeable.  This  provision  makes 
it  unnecessary  for  dealers  to  carry  two  types  in  stock,  and  also 
makes  it  possible  for  the  user  to  attach  the  fan  to  the  most  con- 
venient location  without  disconnecting  lead  wires,  giving  him  all 
the  advantages  of  the  two  styles  of  mounting. 

The  motor  used  in  the  alternating-current  desk  and  bracket  fans 
is  of  the  induction  type  wtih  stationary  primary  and  rotating 
secondary,  and  has  a  sccoiiflary  made  up  of  solid  rods  of  copper 
inserted  through  the  partially  closed  slots  of  a  laminated  core 
and  short-circuited  by  metallic  end  rings.  There  are  no  moving 
contacts  and  no  electrical  connection  between  the  rotating  part  and 
the  outside  line.  The  motor  has  .iccordingly  no  wearing  parts  ex- 
cept the  bearings,  and  is  durable  and  exceedingly  simple,  both  in 
construction  and  operation.  The  primary  is  wound  for  either  1 10 
or  230  volts  and  for  60  or  133  cycles,  The  6o-cycle  motor  is  made 
with  two  bearings,  which  are  of  ample  dimensions  and  automatic- 
ally lubricated.  In  the  133-cycle  motor  the  shaft  carries  the  fan  at 
r>nc  end  and  the  secondary  of  the  motor  at  the  other,  the  two 
parts  nicely  balancing  each  other  on  one  bearing.  The  switch  em- 
ployed is  of  simple  design  and  made  of  moulded  insulating  ma- 
terial of  such  form  that  it  cannot  easily  be  damaged  or  thrown  out 
of  alignment.  The  handle  projects  through  a  slot  in  the  motor 
base  at  the  most  convenient  and  accessible  point,  so  that  the  fan 
can  readily  be  placed  in  operation. 

One  of  the  characteristics  of  the  alternating-current  fan  is 
the  ease  and  quickness  with  which  it  starts.  The  start  is  made 
as  readily  when  the  switch  is  in  the  slow  as  in  the  high-speed 
position,  so  that  there  is  no  danger  of  burn-out  because  of  fail- 
ure and  sudden  restoration  of  power  when  the  switch  is  set  on 
the  slow-speed  contact.  These  excellent  starting  qualities  have 
been  secured  by  careful  design  of  the  motor  combined  with  the 
use  of  a  centrifugal  device  which  cuts  out  the  starting  winding 
as  soon  as  the  fan  has  oblamcd  sufficient  speed  and  by  means  of 
which  a  large  amount  of  energy  is  saved  which  would  other- 
wise be  wasted. 

The  igo6  alternating-current  fans  are  arranged  for  operation 
at  two  speeds  of  approximately  1,623  and  1.300  r.p.m.    The  slow 
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speed  is  obtained  by  the  insertion  of  a  choke  toil  connected  to 
the  switch  contacts  and  in  scries  with  the  motor — an  ideal  arrange- 
ment, as  it  eliminates  unnecessary  losses  of  energy  and  the  com- 
plication of  switch  mechanism  which  is  characteristic  of  other 
methods. 

The  field  coils  of  the  direct-current  motor  arc  rectangular  in 
shape,  arc  machine  wound,  and  arc  insulated  by  special  treatment 
which  reduces  to  a  minimum  liability  of  break-down.  The  arma- 
ture is  of  the  drum  type  with  slotted  laminated  cnre  and  care- 
fully insulated  winding.  The  commutator  is  so  constructed  and 
protected  that  wear  is  inappreciable,  and  the  troubles  so  often 
found  in  this,  the  most  vulnerable  portion  of  a  fan  motor,  are 


practically  eliminated.  It  is  completely  enclosed,  but  an  easily 
removable  dust  shield  makes  inspection  possible.  The  brushes 
are  of  carbon  of  the  highest  quality  and  do  not  "chatter"  or  cut 
the  commutator.  The  brush  holders  maintain  an  even  pressure 
and  perfect  contact.  The  shaft  is  of  the  best  hardened  steel  and 
runs  In  bushings  of  bearing  metal  which  give  a  long  service,  but 
can  be  easily  renewed.  There  arc  two  bearings  provided  with  an 
automatic  oil  return  which  insures  abundant  lubrication  at  every 
point  and  which  is  so  designed  as  to  prevent  all  throwing  of 
the  oil. 

The  switch  is  designed  and  constructed  to  withstand  consider- 
able hard  usage  without  getting  out  of  alignment.  A  handle  of 
insulating  material  moulded  to  the  end  of  the  blade  projects 
through  the  base.    The  switch  and  contacts  are  covered  with 
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an  insulating  disc  which  prevents  danger  of  short  circuit  when 
the  fan  is  placed  on  a  radiator  or  any  uneven  conducting  sur- 
face. The  regulating  resistance  is  made  of  wire  of  a  low  tem- 
perature coefficient  wound  on  the  outer  edge  of  the  enclosed 
porcelain  switch  base  and  afterward  enameled— a  construction 
which  gives  a  large  radiating  surface  with  consequent  minimum 
rise  in  temperature.  Three  different  positions  of  the  switch  han- 
dle give  three  different  operating  speeds,  with  a  maximum  of 
1.650  r.pwni.,  a  medium  of  1.300  r.p.m.  and  a  minimum  of  1,000 
r.p.m. 

The  Westinghoi:sc  fans  for  i<)-j6  for  ceiling  and  tlix>r  mount- 
ing have  cases  of  graceful  design  and  ornamental  appearance, 
with  a  standard  finish  of  black  enamel  and  mottled  copper.  The 
fan  is  made  with  four  blades  which  are  set  at  angles  calculated 
to  give  the  highest  possible  movement  of  air  for  the  lowest  pos- 
sible consumption  of  energy.  The  blades  are  securely  attached 
to  the  moving  element  by  screws  which  effectually  prevent  them 
from  turning  from  their  normal  position.  The  fans  are  designed 
for  operation  at  three  speeds,  controlled  by  means  of  resist- 
ance wound  about  the  bearing  cup;  200,  150  and  100  r.p.m.  may 
be  obtained.  The  switch  is  placed  centrally  in  the  under  side 
of  the  fan  body.  As  there  are  no  live  parts  outside  of  the  case, 
there  is  no  danger  of  shock  from  coming  in  contact  with  the 
electric  circuit  during  h.mdling  or  cleaning. 

Fans  of  this  type  are  made  for  operation  from  either  alternat- 
ing-current, 6o-c)clc,  or  direct  current  circuits.  The  alternating- 
current  motor  is  of  the  single-phase  induction  type  with  stationary 
primary,  and  short-circuited  secondary  which  has  no  connection 
with  the  outside  line.  It  therefore  possesses  no  moving  contacts 
or  wearing  parts  except  the  bearings.  The  direct-current  motor 
is  substantially  constructed  with  rectangular  field  coils  and  a 
drum  type  armature.  The  commutator  is  especially  well  made, 
embodying  as  it  does  all  the  high-grade  features  of  other  Wesl- 
inghouse  motors.  The  brushes  arc  of  the  finest  quality  of  carbon 
and  are  so  mounted  that  perfect  contact  and  good  commutation 
are  maintained  at  all  times.  These  motors  are  strong  and  reliable 
and  are  noiseless  in  operation.  The  rotating  element  is  supported 
upon  noiseless  ball  bearing  which  reduce  friction  to  a  minimum 
A  stationary  shaft  is  provided  with  a  spiral  groove  through  which 
oil  from  the  reservoir  is  forced  upward  by  the  rotation  of  the 
armature. 

The  counter  type  fans  are  exactly  similar  to  those  designed 
for  floor  column  mounting  with  the  exception  that  the  shaft  i> 
made  short. 
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High  Vacuum  Condensing  Outfit. 

The  C.  H.  Whccler  Condenser  &  Pump  Company,  Philadelphia, 
has  brought  out  a  new  "High  Vacuum"  condensing  outfit,  which 
comprises  its  improved  surface  condenser  with  a  Mullen  suction 
valveless  air  pump,  Fig.  i  illustrates  the  complete  outfit,  the 
air  pump  here  shown  being  steam  driven.  These  pumps  are 
also  built  in  the  multi-cylinder  vertical  geared  \yvc  ior  driving 
by  electric  motors,  belt  or  steam.  The  condenser  is  of  the 
series-parallel  type,  a*  will  be  evident  from  the  sectional  view, 
Fig.  2.   The  water  enter*  the  top  group  of  tubes  first,  passes 
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thence  to  the  middle  section  and  finally  through  the  bottom  sec- 
lion  of  tubes,  connecting  chambers  being  provided  .it  the  ends 
of  the  shell,  .is  clc.irly  shown  in  the  engraving.  The  makers 
call  particular  attention  to  the  arrangement  of  water  chambers; 
this  arrangement  keeps  the  condenser  completely  filled  with 
cooling  water  at  all  time*,  the  water  entering  and  leaving  at 
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the  top.  The  inlet  is  at  the  bottom,  but  the  water  is  carried 
up  through  the  annular  chamber  shown  in  the  cross-section  view 
.-ind  enters  the  tubes  from  the  top. 

The  air  pump  is  double-acting  .md  devoid  of  suction  valves. 
The  cylinder  has  a  central  port  which  is  uncovered  by  the 
piston  at  each  end  of  the  stroke  and  covered  at  all  other  posi- 


Thit  operation  is  repeated,  of  course,  on  the  return  stroke 
I,  sec  Fig.  3.) 

The  makers  claim  that  the  pump  will  separate,  under  shop  test 
conditions,  within  "j-in.  of  the  barometer,  enabling  them  to 
guarantee  a  vacuum  within  2  in.  of  absolute  under  full-load  con- 
ditions of  steam  turbine  operation.  Owing  to  the  improved 
condenser  design,  the  discharge  from  the  pump  is  within  a  few 
degrees  of  the  temperature  due  to  the  vacuum  in  the  condenser. 
The  design  also  obviates  the  use  of  a  third  pump  ordinarily  re- 
quired by  a  wet-and-dr)'  air  pump  system. 


Mechanical  Sparker  for  Gas  Engines. 

The  accompanying  illustrations  show  a  new  type  of  spark  gen- 
erators for  gas  engines,  which  docs  away  with  the  usual  com- 
mutator and  magnetic  vibrator.     In  the  mechanical  vibrator 
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(Fig.  1),  which  is  the  principal  feature  of  the  generator,  there 
are  two  platinum  contacts,  one  at  D  and  the  other  on  the  end 
of  the  screw  /-.    .\lihough  the  ctiginc  may  be  turning  very 
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tions;  discharge  valves  of  the  familiar  spring-seated  poppet 
type  are  located  in  both  heads  of  the  cylinder.  As  the  piston 
moves  from  one  end  of  the  stroke  to  the  other,  it  forms  a  vacuum 
behind  it  and  forces  the  gases  and  water  ahead  out  at  the  dis- 
charge valves  at  the  end;  when  it  reaches  the  end  of  that  stroke 
the  central  inlet  port  is  uncovered,  and  the  v.-icuum  behind  the 
piston  draws  in  the  condensation  and  gases  from  the  condenser. 


slowly  and  the  spiral  spring,  A,  brought  to  a  tension  very  slowly, 
no  contact  is  made  until  the  spring  is  released.  All  of  these 
parts  are  very  light,  which  allows  for  a  very  quick  release  of  the 
spring,  and  as  the  duration  of  contact  can  last  no  longer  than 
the  time  taken  for  the  release  of  the  spring,  and  as  the  time  is 
always  constant  no  matter  how  low  the  intervals  between  each 
release,  it  will  readily  be  seen  that  a  quick  make  and  lir<';ik  is 
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always  accomplished,  making  a  spark  of  a  conMant  size  for  all 
Speeds  of  the  engine. 

Fig.  2  sHows  the  generating  system  complete,  with  the  excep- 
tion of  the  batteries.  The  advantages  claimed  for  this  system  are 
many-fold.  The  mechanical  vibrator  is  a  very  simple  piece  of 
apparatus.  It  is  made  of  light  weight,  and  although' not  fool- 
proof, it  is  durable  and  not  liable  to  get  out  of  order  or  ad- 
justment. Practically  the  only  places  to  wear  are  the  platinum 
contacts,  but  these  should  last  even  longer  than  the  contacts 
on  a  vibrator  coil.  The  vibrator  being  mechanical  is  worked 
by  the  power  of  the  engine,  and  consumes  no  battery  current 
to  move  it. 

This  sparking  device,  which  is  being  placed  upon  the  market 
by  the  Atwater  Kent  Manufacturing  Works.  Ii2  North  Market 
Street,  Philadelphia,  concentrates  into  one  unit  the  entire  ignition 
system,  except  batteries  and  plugs,  and  is  placed  upon  the  dash 
of  an  automobile  in  a  neat  box  the  size  of  an  ordinary  coil 
box. 


Pipe  Bending  Machine. 


The  accompanying  cut  illustrates  a  machine  perfected  recently 
for  bending  pipe  cold.  Piping  of  steel,  iron,  brass,  copper  or  other 
material  can  be  bent  cold  up  to  and  including  2  in.  in  diameter. 
The  machine  is  also  adaptable  by  means  of  special  formers  for 
bending  light  auRles.  flats  or  tee  bars,  and  should  be  very  useful 
on  conduit  wurk.  The  gearing  is  compound  with  a  ratio  of  25 
to  I.  thus  giving  the  machine  a  powerful  leverage.  .\  boy  can 
bend  a-in.  pipe  with  little  effort. 

The  machine  is  operated  by  a  hand  wheel  consisting  of  four 
handles,  which  by  means  of  the  compound  gearing  engages  the 
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face  plate  upon  which  the  bending  quadrants  arc  secured.  The 
pipe  is  held  in  the  quadrant  at  one  end  by  a  steel  plate,  while 
the  resistance  stud  011  the  movable  arm  ciig.igcs  the  other  end- 
Thc  various  curvatures  are  obtained  by  adjusting  the  arm,  which 
has  a  swing  of  three-quarters  of  a  circle  supplemented  by  the 
movement  of  the  resistance  pin  in  the  "T"  slot  on  arm. 

The  machine  is  mounted  on  a  telescopic  stand  which  can  lie 
rai*ed  or  lowered  to  any  suitable  height.  When  the  base  is  fast- 
ened, the  up]>er  part  swivels.       univer^i.il  arm  or  section  for  the 


stand  is  furnished  so  that  if  desired  the  face  plate  can  be  placed 
in  a  horizontal  position  at  any  height  from  the  floor.  Quadrants 
are  furnished  with  the  machine  for  i-in.  pipe  with  a  radius  of 
6  in.,  for  I'^-in.  pipe  with  a  radius  of  9  in.,  for  lH-ia.  pipe  with 
a  radius  of  12  in.  and  for  2-in.  pipe  with  a  radius  of  14  in.  The 
small  size  pipes  can  lie  readily  bent  in  the  larger  size  quadrants 
very  satisfactorily;  in  fact,  few  workmen  will  take  the  time  to 
change  the  quadrants  tmless  they  desire  a  shorter  radius  than 
the  larger  quadrants  will  give  them.  This  machine  is  manu- 
factured by  Pedrick  &  Smith,  of  Germantown,  Philadelphia. 


Overload    and    No-Voltage    Release  Motor 
Starter. 

The  accompany  illustration  shows  a  face  view  of  an  overload 
and  no-voltage  release  motor-starter  built  by  the  Ward  Leonard 
Electric  Company,  of  Bronxvillc.  N.  Y.  The  action  of  the  over- 
load magnetic  circuit-breaker  is  entirely  independent  of  the  no- 
voltage  device,  and  the  former  will  operate  whenever  the  current 
exceeds  a  predetermined  amount,  either  while  the  operator  is  -^tart- 
ing  the  motor  or  after  it  has  attained  full  speed.  The  circuit- 
breaker  is  arranged  so  that  it  cannot  be  closed  except  when  the 
starting  arm  of  the  starter  is  in  its  open  circuit  position.  An 
auxiliary  final  break  is  provided  on  which  the  arc  is  broken. 

The  resistance  material  is  surrounded  and  mechanically  held  in 
position  by  insulating  materiaLso  that  the  conductor  cannot  move 
even  though  it  be  melted  by  excessive  current.  A  metallic  alloy 
having  a  temperature  coefficient  not  greater  than  German  silver  is 
used  for  resistance.  The  starter  is  designee!  to  withstand  a  cur- 
rent 50  per  cent  in  excess  of  the  full-load  motor  current  passed 
through  the  enfire  resistance  when'  cold  for  one  minute,  and  a 
current  double  that  of  the  full-load  motor  current  for  20  seconds 
under  the  same  conditions.  The  starting  arm  of  the  motor- 
starter  is  provided  with  a  retractile  spring  which  has  a  tendency 
to  insert  resistance  and  open  the  circuit,  which  result  obtains 
when  the  arm  is  released  by  the  automatic  no-voltage  release  de- 
vice. The  arm  is  held  in  its  full-speed  position  by  the 
no-voltage  release  device,  the  action  of  which  is  entirely  inde- 
pendent of  the  current  in  the  armature  or  Held  coils.   To  prevent 
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arcing  at  the  initial  contact  there  is  provided  an  independent, 
spring-operated,  renewaWe-  circuit-closing  switch,  which  opens  the 
circuit  with  a  quick  break,  in  starters  above  10  hp  this  quick 
break  is  supplemented  by  a  m,tgnetic  blow-out.  The  stationary 
cont.icis  are  in  the  form  of  segments,  readily  removable  and  re- 
newable from  the  face  of  the  slate.  I-'or  each  40  amperes  of  full- 
load  current  there  is  provided  a  self-aligning,  renewable  contact 
shoe  upon  the  resistance  controlling  arm.  .Ml  of  the  parts  on 
the  face  of  the  starter  are  readily  removable  from  the  face» 


Digitized  by  Goo 


ELECTRICAL  WORLD 


Vol.  XLVII,  Xo.  i. 


Siemens  Flame  Arc  Lamps. 


One  of  Ihc  iiiosl  ii-.tcrcsting  exhibits  at  the  recent  New  York 
Electrical  Show  was  the  several  Sii-niens  flame  arc  lamps  which 
assisted  in  the  illumination  uf  the  building.  The  lamps  shown  in 
operation  produced  a  golden-yellow,  red  or  brilliant  white  lixht 
according  to  the  carbons  used.  When  it  is  known  that  the  can- 
dle power  of  each  of  two  of  these  lamps  connected  in  series 
on  a  1  lo-volt,  direct-current  circuit  is  from  4.000  to  5,000,  and 
that  the  current  used  is  only  1 1  amperes,  it  will  be  appreciated 
that  the  lamps  are  of  more  than  usual  interest. 

The  main  feature  of  the  lamps,  and  that  which  gives  to  them 
their  high  luminotts  efficiency  and  characteristic  color  effects  re- 
sides in  the  "carbons" — penciLs  which  arc  of  the  impregnated 
type.  The  mechanical  details  of  the  lamps,  however,  poissess 
numerous  features  which  serve  to  distinguish  them  from  the 
more  usual  forms  of  arc  lamps.  The  arc  is  formed  at  Ihc  lower 
ends  of  the  two  pencils  which  are  placed  at  a  certain  inclination 
from  the  vertical  position.  The  pencils  pass  through  two  open- 
ings in  a  disk  of  refractory  material  which  serves  to  deflect 
Ibe  upward  rays  to  a  useful  downward  direction.    Since  there 
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are  no  side  braces  and  retaining  mechanism  in  the  path  of  the 
rays,  and  no  "lower"  carbon  to  obstruct  the  light,  the  lamp 
gives  forth  an  illumination  exceptionally  free  from  shadows. 

The  pencils  are  fed  downward  by  gravity  automatically,  ac- 
cording to  the  rate  of  consumption.  The  two  pencils  of  each 
lamp  are  lowered  at  the  same  longitudinal  rate,  even  in  the 
direct-current  lamps.  The  positive  and  negative  pencils  are 
made  of  different  sizes,  so  that  the  lineal  constmiption  of  each 
is  the  same  as  that  <»f  the  other.  .Mthough  the  compensation 
for  the  consumption  is  made  by  allowing  the  remaining  portions 
to  be  lowered  by  gravity,  the  actual  regulation  of  the  current 
taken  by  the  lamp  is  accomplished  by  separating  the  points  or 
bringing  them  nearer  together,  .iccording  to  whether  the  current 
is  too  strong  or  too  weak.  When  the  lamp  is  just  trimmed  the 
points  of  the  pencils  arc  rn  cont.ict  so  that  the  circuit  through 
the  lamp  is  complete.  1"he  current  taken  by  the  lamp  when 
the  switch  is  closed  passes  through  .1  series  coil  on  a  compound- 
wound  electromagnet  which  serves  to  separate  the  points  of  the 
pencils  in  a  horizontal  direction  until  the  current  reaches  its 
normal  value.  Tlie  shunt  coil  of  the  magnet  is  connected  across 
the  pencils  of  the  bmp  and  its  tnagnetomotivc  force  serves  10 


draw  the  pencils  together  if  the  voltage  is  above  normal. 

When  the  electromagnet  has  drawn  its  core  to  that  end  of 
its  travel  corresponding  to  the  minimum  separation  t)f  the  pen- 
cils, a  dock-work  escapement  device  is  operated,  and  the  pen- 
cils are  allowed  to  descend  gradually  under  the  force  of  gravity. 
The  electromagnetic  regulator  is  provided  with  the  usual  air 
dash-pot,  and  the  feeding  of  the  pencils  and  the  adjustment 
of  the  distance  between  their  ends  is  so  regular  that  the  il- 
lumination is  remarkably  steady.  When  the  feeding  mechanism 
to  which  the  pencils  are  att.ichcd  has  reached  the  end  of  its 
travel  in  a  downward  direction,  a  catch,  which  holds  the  main  . 
line  switch  closed,  is  tripped,  and  a  spring  causes  the  switch 
to  open  at  .i  rate  to  rupture  any  arc  that  may  be  formed. 

The  mech:<nism  of  the  lamps  is  provided  with  adequate  in- 
sulation to  insure  that  110  defect  will  develop  from  this  cause. 
That  portion  of  the  mechanism  which  is  subjected  to  the  heat 
of  the  arc  is  insulated  with  .-(shestos  and  fire-resistive  tape.  The 
stationary  parts  are  insulated  with  mica,  while  the  cables  con- 
nected to  the  moving  peticils  are  threaded  through  insulating  and 
protecting  gl.iss  beads. 

The  glassware  surrounding  the  arc  is  provided  at  its  lowest 
point  with  a  brass  cap  which  serves  both  as  a  ventilator  and  as 
a  point  of  sup|K)rt  for  a  wire  netting  which  encircles  the  globe. 

The  length  of  time  during  which  a  lamp  ftill  operate  at  a 
single  trimming  depends  upon  the  length  of  the  carbons.  Those 
exhibited  st  the  Electrical  Show  are  provided  with  lo-hour  car- 
bons.   The  company  .tlso  builds  lamps  using  17-hour  carbons. 

These  lamps  .irf  being  placed  upon  the  .'Xinerican  market 
by  Felix  Hambcrger,  go  William  Street.  New  York  City,  who 
also  exhibited  for  the  first  time  in  this  country  the  Siemens 
"Liliput"  *arc  lamps  which  arc  designed  for  operating  :H  ijo 
watts,  160  watts  or  240  watts.  In  addition  to  being  of  remark- 
ably small  size,  these  lamps  possess  the  distinction  of  using  the 
Siemens  impregnated  "carbons"  of  high  luminous  efficiency 
which  burii  for  about  14  hours  al'one  trimming. 


Physician's  Vibratory  Motor. 


The  apparatus  shown  in  the  illustration  herewith  indicates  one 
of  the  numerous  small  uses  to  which  electricity  is  being  put  by 
the  modern  physician.  The  equipment  comprises  an  Ideal  vibra- 
tory motor  for  mechanical  massage,  designed  especially  for 
physician's  u.sc.  together  with  the  necessary  oscillatory  accessor- 
ies and  electrical  attachment  plugs.  The  motor  is  of  the  sclf- 
starlitig  single-phase  type  and  operates  on  6o-cycle  current.  The 
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mechanical  arrangement  is  such  lliut  tile  device  makes  14.400 
complete  vibrations  per  minute.  .\  control  button  which  is  placed 
in  the  handle  serves  for  conveniently  placing  the  motor  in  opera- 
tion when  desired.  When  only  direct-current  is  available,  a  small 
rotary  coiivi-ncr  is  operated  inverted  in  order  to  dbi.iin  the  6o- 
cycle  current.  This  vibrator  outfit  is  made  by  the  R.  Haas  Elec- 
tric &  Manufacturing  Company,  Springfield,  III.,  which  has  de- 
veloped a  complete  line  of  auxiliary  devices  for  use  with  it. 
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Automatic  Notching  Presses. 

The  accompanying  half-tones  illustrate  two  new  automatic 
armature  disk  notching  presses  which  have  recently  been 
brought  out  by  the  E.  W.  Bliss  C<> .  Brooklyn.  N.  Y.  Simplicity 


FIC.  I.— KOTCHISC  PBESS. 

is  a  noticeable  feature  of  these  two  machines,  yet  the  design  is 
such  as  to  secure  high  speed  and  great  accuracy,  both  of  which 
are  essential  features  in  presses  of  this  class.  The  smaller  press 
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is  for  cutting  the  notches  in  disks  from  j  in.  to  6  in.  in 
diameter,  with  any  number  of  notehc*.  although  a  different  index 
plate  is  required  for  each  different  nmnbcr  nf  notches.  The 


machine  is  positive  in  its  movements,  thereby  securing  great 
accuracy.  The  fly-wheel  is  run  at  150  to  200  r.p.m.  The  total 
weight  of  the  machine  is  j.so  pounds. 

The  larger  machine  operates  in  the  same  K«"<^ral  manner  as  the 
other,  but  i*  interdcd  for  larger  work,  handling  disks  from  3% 
in.  to  34  in.  in  diameter,  although  much  larger  disks  may  be  cut 
by  simply  lengthening  the  bed.  Adjustment  for  different  di- 
ameter* of  disks  is  effected  by  means  of  the  hand  wheel  shown, 
which  regulates  the  distance  of  the  rotating  table  from  the 
center  nf  the  slide.  In  addition  to  the  usual  index  plate  for 
the  different  number  of  noichos,  the  press  is  fitted  with  a  positive 
checking  pawl  which  prevents  any  error  in  feeding,  and  thereby 
secures  great  accuracy.  The  weight  of  this  machine  is  1,600 
pounds. 


Single- Phase  for  British  Steam  Railroad. 


Advices  from  England  state  that  the  British  Thomson-Hous- 
ton Company,  Ltd.,  is  associated  with  the  Allgemeinc  Elektrici- 
tits  GeselUchaft  in  the  latter  company's  tender  to  the  l^mlon, 
Brighton  &  South  Coast  Railway  for  the  electrification  of  cer- 
tain of  its  lines.  It  is  proposed  to  use  the  Wintcr-Eichberg 
system,  the  British  patents  for  which  arc  owned  by  the  Thom- 
son-Houston Company;  and  a  large  .tmount  of  work  for  the 
Brighton  ro,id  including  all  the  >wiich  gear,  will  be  carried  out 
in  it«  fact<irie>  at  Rugby. 

.\hvr  the  first  few  c<|uipmcnts  the  motors  and  control  appar- 
atus also  will  be  manufactured  at  Rligby.  The  reason  that  the 
first  cquipmrnis  are  to  tie  ni.ide  in  Gcrniaiiy  is  nut  because  of 
any  lack  of  e\|>erience  on  the  pari  of  the  British  engineers, 
but  because  the  jequipments  which  il  is  proposed  to  use,  being 
duplicates  of  those  which  have  already  been  so  successfully 
built  by  the  Allgemeine  Company,  can  be  furnished  at  earlier 
dates  than  would  otherwise  be  possible.  Mr.  Philip  Dawson  il 
the  consulting  engineer  lor  the  railway.  The  whole  of  the  over- 
head construction  work,  a  class  of  work  which  has  not  yet 
been  seen  in  Great  Britain,  will  be  done  by  Robert  W.  Black- 
well  &  Company,  of  London,  and  it  is  also  understood  that  the 
cars  will  be  manufactured  by  the  Brush  Electrical  Engineering 
Company.  It  will  therefore  be  seen  that,  after  all.  a  very 
small  portion  (about  $100,000)  of  the  total  amount  of  the  work, 
which  will  amount  to  about  $1,250,000,  will  be  done  out  of 
Great  Britain. 

It  is  interesting  to  note  this  further  success  of  the  Thomson- 
Houston  Company,  as  it  has  already  carried  out  a  very  large 
amount  of  heavy  traction  work  in  England.  Beginning  with 
the  Central  Ijtndon  Railway,  it  has  also  furnished  all  the  con- 
trol cquipn(cnts  and  motors  for  the  Great  Northern  &  City 
Railway,  the  North  Eastern  Railway,  the  District  Railway, 
and  has  contracts  for  all  the  motors  and  cor^trol  equipments  for 
the  various  tube  r.-iilways  controlled  by  the  Underground  Elec- 
tric Railways  of  I^ndon,  Ltd.,  and  also  for  the  Great  Western 
and  Metropolitan  Railway  for  the  equipment  of  the  Hammer- 
smith, and  certain  other  lires. 


Rectifier  Equipment  for  Garages. 


An  interesting  example  of  mercury  arc  rectifier  equipments  for 
garages  is  furnished  in  the  establishment  just  opened  by  the 
Cook  &  Sl<i<ldard  Company,  at  Washington.  D.  C.  The  installa- 
tion has  been  made  by  the  General  Electric  Company,  and  is  the 
largest  (if  its  kind.  The  building  in  which  it  has  been  placed  has 
a  ground  area  of  about  10,000  square  feet,  one-third  of  which  is 
devoted  to  electric  automobiles.  The  plant  comprises  five  sets  as 
an  initial  installation. 

Each  nf  these  live  charKing  ""its  consists  of  a  40-amp.  mercury 
arc  rectifier  tube  mounted  upon  a  dull  black  slate  panel  with  the 
nece>«.'iry  switches,  instnmients  and  fittings  grouped  neatly  below. 
The  cnttibinatimi  "f  terminals  is  such  that  from  one  to  ten 
vehicles  can  be  charged  ;it  <ine  time,  each  vehicle  being  equipped 
with  from  twelve  to  fnuileen  cells,  having  a  normal  maximum 
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charging  rate  of  20  amp..  Any  combination  o[  vehicles  having 
these  limiting  capacities  may  be  charged  simultaneously. 

The  rectifier  tube  is  so  mounted  that  the  shake,  necessary  to 
start  the  tube  in  operation,  can  be  easily  given  by  a  pull-button 
on  the  section  below.  On  this  lower  section  of  the  panel  are 
also  mounted  the  instruments  and  switches.  Three  instruments 
are  provided,  two  voltmeters  and  one  ammeter.  One  voltmeter, 
having  a  30-volt  scale,  indicates  the  total  direct-current  voltage 
across  the  direct-current  load  while  the  other,  a  75-volt  instru- 
ment, measures  ihe  voltage  across  each  set  of  batteries  as  they 
are  charging.  This  is  accomplished  by  means  of  a  dial  switch, 
the  points  of  the  switch  being  numbered  to  correspond  with  the 
charging  plug  terminals.  The  ammeter  is  so  arranged  that  it 
will  indicate  the  current  in  cither  of  the  two  sets  of  charging 
terminals  or  in  both,  being  provided  with  a  flexible  connector  for 
this  purpose  which  taps  into  suitable  plug  tcnninals  which  are  so 
constructed  that  the  circuit  is  not  broken  on  the  insertion  or 
withdrawal  of  the  plugs.  They  are  arranged  in  two  series  of  five 
each,  these  two  sets  of  five  being  connected  in  multiple  across 
the  direct  current  terminals  of  the  rectifier  tube.  It  is  therefore 
evident  that  one  set  of  cells,  requiring  a  maximum  charging  cur- 


cut  type  of  spark  coil,  a  brief  description  of  which  is  given 
below. 

The  coils  are  constructed  upon  the  unit  system;  each  coil  is 
in  no  way  connected  to  its  neighbor,  there  being  one  unit  for  each 
cylinder  of  the  engine.  The  units  are  interchangeable  and  self- 
contained,  and  the  disconnecting  of  wires  and  the  use  of  tools 
are  unnecessary  in  removing  a  unit  The  vibrator,  which  is 
shown  in  the  illustration  herewith,  is  adjusted  by  simply  turning 
the  adjusting  thumb  screw,  which  is  self-locking  up  or  down  as 
desired. 

This  spark  coil  is  manufactured  by  the  Connecticut  Telephone 

&  Electric  Company,  Meriden,  Conn. 


Condulets  Fittings. 

The  line  of  conduit  fittings  shown  in  the  accompany  illustra- 
tions will  appeal  to  all  electrical  men  interested  in  the  installa- 
tion of  conduit  for  surface  interior  wiring.  These  fittings  have 
been  designed  to  meet  the  requirements  of  the  National  Electrical 
Code,  which  state  that  wires  for  pressures  not  exceeding  300 


COXUlTLtTS  FITTINGS. 


rent  of  twenty  ami>crc3,  may  be  pluKged  in,  vr  any  combination  of 
plugs  may  be  used,  provided  the  loinl  charging  current  docs  not 
exceed  the  maximum  load  (40  amp.)  of  the  rectifier  tube. 

In  this  way  it  will  l>e  possible  to  charge  from  one  lu  ten  i2-cell 
carriages  at  one  time  by  the  simple  process  of  plugging  into  the 
terminals  and  adjusting  the  voltage  by  the  proper  switches  which 
control  the  alternating  current  supply.  Moreover,  as  the  plug 
terminals  are  designed,  the  operator  can  connect  or  disconnect 
any  carriage  .it  any  time  without  breaking  the  circuit  or  stopping 
the  charging  of  the  remaining  vehicles.  The  complete  equipment 
of  five  units  will  thus  permit  the  Cook  &  Stoddard  Company  to 
charge  as  many  as  fifty  12-cell  electric  automobiles  at  one  time. 


The  Connecticut  Spark  Coil. 


One  of  the  most  important  details  entering  into  the  construc- 
tion of  a  successful  gasolmc  engine  is  the  electrical  sparking 


SPARK-COIL  FOR  4-ty l.l.NDEH  EN'GI.NE. 

equipment.  The  success  which  has  been  met  in  the  design  of 
spark  cnil  and  appliances  may  be  learned  from  the  fact  that  a 
gas-driven  automobile  recently  traveled  more  than  1 2.000  miles 
without  requiring  any  change  of  adjustment  of  the  electrical 
sparking  equipments.   This  record  was  mavJe  with  the  Connecti- 


volts  must  be  rigidly  supported  on  non-combustible,  non-absorp- 
tive insulators,  which  will  separate  the  wires  from  each  other  by 
2.S  inches  and  from  the  surface  wired  over  by  yi  inch. 

The  appearance  of  these  fittings  will  also  appeal  greatly  to  those 
desiring  to  install  a  neat  and  complete  system  of  conduit  wiring, 
and  the  many  places  where  "condulets"  can  be  used  to  advantage 
and  where  there  is  nothing  else  that  will  meet  the  requirements 
will  be  readily  seen  by  those  familiar  with  conduit  construction. 
This  line  of  fittings  is  being  rapidly  developed  by  the  Crouse- 
Hines  Company,  Syracuse,  N.  Y. 


Lamp  Receptacle  for  Signs. 


In  the  building  of  signs,  the  electrical  Contractor  finds  that  he 
cannot  confine  himself  to  one  style  of  receptacle.  Where  the  use 
of  a  certain  type  would  be  advisable  under  some  conditions,  it 
would  not  be  under  others,  and  hence  the  demand  now  is  for 
different  sylcs  of  receptacles  to  meet  different  circumstances.  In 


SIGN  LAMP  RECEPTACLE. 


the  building  of  signs  faced  with  metal,  or  with  metal  letters,  in 
which  the  rccept.icle  must  he  mounted  directly  on  the  metal  at  the 
rear,  the  necessity  of  making  the  contact  joints  weather-proof 
has  frequently  arisen,  and  to  meet  this  condition  r.ass  &  Seymour, 
Inc.,  of  Solvay,  N.  Y..  have  placed  on  the  market  their  receptacle 
illustrated  herewith.  It  is  provided  with  wings  recessed  over  the 
terminals  to  receive  a  filling  of  weatherproof  compound  such  as 
gas  fitters'  cement ;  and  in  this  way  the  joints  are  entirely  cov- 
ered and  made  weatherpr(.K)f.  The  recesses  in  the  wings,  which 
also  serve  as  paths  for  the  wires,  hold  the  latter  in  a  position  that 
permits  of  a  minimum  strain  at  the  tenninals,  and.  in  addition, 
they  serve  as  guides  in  shaping  the  wires  to  conform  to  the  con- 
tour of  the  letters. 
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Industrial  and  Commercial  News 


Commercial  Inteih^ence, 


THK  \VI;EK  in  TkADK— Rtports  rf  trade  u-r  llie  ytar 
igoj  iiiilic-»lc  thai  the  year  has  Iji-cn  a  rocord-brcakiT  aiike  in 
agriculliir.'il,  st>ei'til.'!itvi'.  tiiiaiicinl  and  ii  duslrial  circles,  As  a 
tthoie,  however,  tirsi  place  must  be  Ki\cn  to  manuiacusriinj  in- 
dustry, uhich  shows  largest  gAinb  over  all  preceding  year*.  11k 
outlook  as  to  the  future  i^  full  of  proini-iC  aiul  the  advcilt  oi  ttl« 
new  year  is  met  with  a  ccntidence  uiuurpassed  in  recent  year> 
Ketail  business  was  quK-t  by  contrast  after  the  unprecedented 
holiday  activity,  and  the  niiscasanably  mild  weather  affects  trade- 
in  heavy  wcariiiR  apparel.  The  weather  conditions,  however, 
favor  outdoor  industry,  especially  building,  which  is  still  very 
active.  Manuf.iclunng  operation!)  are  likewiBC  faciiilated  by  un- 
interrupted  passage  of  raw  materials  to  center*  of  Coiisimtplion. 
Staples  generally  arc  still  strong.  Iron  and  Steel  lead  the  in- 
dustries in  strength  of  demand  ami  prices,  finished  »teel  being 
particularly  acti^<^for  this  season.  Prices  fur  pig  iron  are  high 
and  imports  of  foreign  iron  ore  arc  increasitiK'  Sales  of  rails 
were  large,  57.000  tons  being  reported  sold  at  Chicago  to  .South- 
western roads.  Rt^iortS  as  to  wir.ler  wheat  are  gorxl,  and  the 
crop  so  far  maintains  a  high  condition.  Unpreccdciucd  activity 
in  building  is  reported  frotn  all  parts  of  the  country  with  a  favor- 
able outlook  for  |i)o6.  Railway  earnings  continue  satisfactory, 
figures  thus  far  available  for  ntccmber  showing  an  average 
gain  of  (1.9  per  cent  over  1004.  and  foreign  commerce  at  the  port 
of  New  York  last  week  was  remarkably  favorable,  exports  gain- 
ing §2.o6j,t29  and  imports  increasin.g  $4f.l<'tJ^7.  as  compared 
with  the  corresponding  week  tut  year.  The  market  for  copper 
was  dull  at  the  close  of  the  week.  For  immeiliate  requirements 
the  quotation*  arc:  Lake  and  electrolytic,  19(4  to  aoc.;  casting 
stock,  iBHc-  January,  February  and  March  deliveries  of 
largs  lots  of  Lake  and  electrolytic  copper,  quotations  seem  to 
he  governed  somewhat  by  the  amonnt  of  stoelr  which  the  larger 
electrical  apparatus  and  bra&s  working  nnna&ctnrers  hold  in 
copper  mining  and  refining  works.  The  future  quotations  i!ba.t 
are  oflieial  in  the  domestic  ma  rice  bi  are;  Like  and  electrolytic. 
tVfiK.  for  Fdiraary  and  March  delivery  and  il^^jc.  for  April 
and  May,  The  high  price  of  copper,  as  reflected  in  electric 
generators  and  line  material,  is  causing  the  tent(M)rary  indeiinfte 
Ji0it]x>nemcnt  of  many  SOBlhern  and  Western  power  transmis- 
sion projects,  which  were  incorporated  early  last  year,  with 
ctpiial  requirements  based  itpon  estimates  of  material  at  last 
year's  prices.  One  important  Southern  project  tor  tAnimitting 
electric  drive  power  for  cotton  mills  will  be  built  this  year  as 
-planned,  but  the  ittcrcaMd  cost  for  mctat  eondiMlors  and  pomtr 
house  machinery  w  ill  be  Ijinvioo  in  excess  of  the  origitial  esti- 
mates for  copper  products.  For  a  (iftjr-mile  eleetrie  raad  to  be 
built  this  year  in  southern  New  Jersey  the  present  prices  of 
•copper  products  will  cost  the  bunden  atmost  a  mfflfon  dollan 
more  than  wa.s  estimated  two  years  ago.  The  General  Electric 
Company  k  reported  to  have  wed  in  its  prodtiet  and  plants  last 
ywr  sooM  faooBnoco  poimdi  ef  cmppar.  Bnittnfts  reports  ziJ 
hnslnesf  bilures  during  the  week  ending  Dec.  a8.  against  23S 
•the  previr>T:<;  week,  and  2l8  the  corresponding  week  last  year. 

THE  STAR  ELECTRIC  CO.— The  officers  of  the  Standard 
Klectrical  Manufacturing  Company  of  Xiks,  Ohio,  announce 
the  organisation  of  a  new  concern,  the  Star  Electric  Company, 
which  will  be  locateii  in  Xilcs,  Ohio.  It  is  the  intention  to 
finance  this  company  by  the  stockholders  of  the  Standard  Com- 
pany. Mr.  James  P.  Gilbert,  who  is  secretary  of  the  latter 
company,  will  occupy  a  like  position  with  the  new  organiz.ition. 
Mr.  H.  H.  .Mberl,  sales  manager  of  the  Standanl  Company, 
will  also  occupy  a  like  position  with  the  .Star  F.leclric  Company. 
It  is  the  intention  of  the  new  firm  to  cng.-jRc  in  the  manufacture 
of  dry  batteries  and  fan  motors.  .'Vftcr  spending  several  years 
in  experimenting,  Mr.  Gilbert  has  perfected  a  dry  battery  which 
it  is  thought  by  those  interested  will  soon  command  a  leading 
position  in  the  market.  By  the  assemblage  of  special  ingredi- 
^ts  heretofore  unused  in  work  of  this  kind  and  by  employing 
the  celebrated  Henrion  carbon,  a  battery  of  exceptionally  long 
life,  high  amperage  and  recuperative  powers  has  been  secured, 
ft  is  expected  that  this  battery  will  command  a  higher  market 
price  than  the  ordinary  luttery,  but  that  it  will  also  fill  a  long- 
felt  want.  It  is  intended  to  iriakc  two  type,  one  for  ga*  en 
rgines  and  automobiles  and  the  other  for  tetephone  and  bell 


work.  Exhaustive  tests  have  demonstrated  the  excellence  of 
the  battery.  '1  he  fan  motor  line  will  consist  of  a  regular  type 
of  dsrecl  curreiit  motors.  .-X  swivel,  a  swivel  and  trunnion,  and 
an  iMcillating  fan  in  1.2  in.  and  t6  in.  »izei  will  be  marketed- 
I  l:v  company  will  shortly  issue  data  setting  forth  the  qualities 
III  this  apparatus  No  efTorts  will  be  spared  to  attain  a  success 
.is  gre.-4t  as  that  which  has  attended  the  Standard  Electrical 
Manuf.iciuring  Company  in  the  manufacture  and  sale  of  Star 
lamps. 

I.UDLOW-STL  RGHSS  CONS0L1D.VH0N.— A  consolida- 
tion has  been  vfTecled  between  the  l.udlow  Valve  Mfg.  Comp.iny, 
of  Troy.  \.  v.,  and  the  Stiirgcss  Governor  Engineering  Com- 
pany, of  WatcrvUet.  N.  Y.  The  latter  company's  factory  in 
W.aervlict  will  he  closed  down,  and  it  will  occupy  more  com- 
modious quarters  in  the  newly  Iniilt  exicr.sions  of  the  Ludlow 
Valve  -Mfg.  Company.  The  facilities  and  equipment  will  be 
greatly  enlarged  in  order  to  meet  ihc  rapidly  growing  demand 
far  its  water  wheel  governors,  relief  valves  and  other  specialties, 
The  business  will  henceforward  be  carried  on  in  the  style  of 
(he  Sturgess  Enginevring  Department,  Ludlow  Valve  Mfg.  Com- 
pany No  changes  will  be  made  in  the  management  or  pcr- 
soiiiK'l.  and  Ihc  work  of  (his  department  will  be  maintained  in- 
dependently of  the  ngiilar  standard  buiiness.  of  the  Ludlow 
Valve  Mfg.  Company  Coincident  with  the  above  consolidation 
the  Sturgess  Engineering  Department  will  introduce  a  new  style 
of  vertical  water  wheel  governf  r  wliich  will  combine  the  points 
of  nu-rit  01  .\merican  and  European  practioe.  This  governor  is 
.staled  to  be  free  from  all  the  objectioiis  inherent  in  other  forma 
of  hydraulic  governor. 

.STEADY  COPPER  YIELD.— A  vte'\-kr,..,:n  c.ppcr  a.:rhr.r.:y 
is  quoted  as  follows;  "The  theory  that  the  percentage  ot  copper 
grows  less  1  r  r.n  3  into  iron  the  deeper  we  go  underground,  is 
cxploH-il  ty  :hc  .\naconda  strike.  The  impression  of  some  peo- 
ple 1  1-  fin  th;i'.  it  wouhl  not  be  many  years  before  the  mines 
of  the  iiutlc  copper  camp  could  not  prodn^r  cnnpcr  :»t  .t  profit. 
I  have  talked  with  certain  .\malg; -  i  ir,  il  ii.li  ;  irl  tlu  rt-  is  no 
question  that  \hr  Atiaconda  strike  is  iii  vi  ri  11  •  run!  I'lit  the 
vein  is  unnsuall'.  hi:;li  in  copper.  This  s;  i  it  1  j  v.  -.  ;it  n-st  the 
stslenienf  ibrtt  tin-  lile  of  the  property  wa--  iMiiitcd.  The  strike 
itKMM'i  .1  firr-Ai  liHom  for  the  liutv  di-.ii-.i-t  vvluicb.  it  seems,  is 
ili  .in;.  1  t  i  pi  mImcc  copper  more  rapidly  in  the  future  than  in 
1  ;u>  w Jl  be  .iblc  to  go  S.ooo  or  6,ooo  ft.  underground, 
and  the  present  generation  need  not  worry  .about  a  possible 
falling  ofT  in  production." 

SINGLE-PHASE  IX)COMOTIVR.-Thc  Westinghouse  Elee- 
trie tc  Manufacturing  Company  has  received  from  the  Baldwin 
Locomotive  Works  the  first  of  the  iS  single-phase  locomotives 
ordered  by  the  New  York.  New  Haven  h  Hartford  Railroad  last 
October,  and  Vice-president  Osbomc  states  that  its  equipment  is 
far  advanced.  The  locomotive  will  be  ready  to  test  about  the 
end  of  January.  The  testing  of  the  first  two  gearlcss  motors  will 
be  conducted  on  lines  adjacent  to  the  works,  in  order  to  con- 
form to  the  oooditions  which  will  prevail  on  the  New  York,  New 
Haven  tt  Hartford  and  the  New  York  Central  lines. 

MARRI  F  nXISMING  MOTORS— The  Westinghouse  Elec- 
tric &  M;mii!:ii'lining  Company  arc  finding  an  extensive  field  for 
Ihcir  moll  If  i  iiin-  iiicnts  in  the  ma'Mr  fiit'-lnnu'  iti'liistry.  They 
lately  comiili  (n!  ihc  equipment  of  a  large  marbie  yard  in  the 
South.  1  ■  pcration  of  this  plant  by  means  of  electric  drive 
ha«  Ix-en  iiiisncntly  satisfactory,  resulting  in  a  marked  increa'C 
in  the  product  .ind  a  decrease  in  the  operating  cost.  The  elec- 
trification of  (he  plant  has  further  eliminated  the  many  objection- 
able features  of  belting  and  tihaftlng;  so  much  in  evidence  under 

the  old  conditions. 

NIAGARA  CURRENT.— The  Niagara  Falls  Hydraulic 
i'ower  and  Manufacturing  Company  ha*  contracted  to  furnish 
the  Pittsburg  Reduction  Company,  manufacturer  of  aluminum, 
with  a7,ouo-hp  by  January.  1007,  the  largest  single  contract  for 
electric  power  ever  made.  The  power  is  to  be  used  to  operate 
a  new  plant  at  Niagara  Falls. 

EQt'IPMENT  WANTED.— The  Cosiway  Light  Plant,  oper- 
ated hy  the  city,  Mr.  G,  H.  Borr,  manager  and  electrical  engi- 
neer, experts  to  install  a  new  eni^ne  of  M»  bp  during  next 
summer,  and  prr>bahl)r  a  150  kw  generator  at  the  aame  time.  Mr, 
Burr  will  be  glad  to  receive  commnnieationa  on  the  subject 

I.  iji  i^od  by  Googi 
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COXDITIONS  IN  FRISCO— Tlu-  C.ilifomia  Gas  &  Elwiric 
Curporaiion  is  ngain  fairly  well  supplied  with  power  wmct  U:t 
its  various  getieraiing  plants.  There  is  now  a  good  dcnl  <  i  >u 
in  the  Sierras  alofiR  some  of  the  transmiiision  line*.  W  hile  the 
bl'g  gas  engiiK-s  at  llic  reserve  plant  in  Visitacion  Valley  near  this 
city  will  not  l>c  ready  for  operation  for  a  few  weeks,  a  moderaie 
amount  of  |>ower  wilt  be  supplied  the  United  Railroads  at  the 
beginning  of  the  twentyoyear  eontrael.  The  frequency  changers 
are  already  in  operation  at  the  new  plant  and  a;fltio  kw  and  60- 
rycle  of  power  from  the  Etectra  water  power  plant,  147  miles 
disunt,  was  supplied  at  35  cycles  to  the  Bryant  Street  sub- 
station of  tbe  United  Railroads  the  last  two  wedu  in  December. 
There  are  two  i,aoo-kw  General  Electric  rotary  converters  ht 
u.sc  and  three  more  are  yet  tO  be  installed  in  this  snl>-station. 
current  being  traii>f"rine<l  frotn  I.^ano  volts  altcrnatiiiK  current 
to  boo  volts  diri  i  I  It  i-i  limit  r-iiMxl  that  the  N>irlh  llraoli  -team 
power  (jetieratmn  -"attuii  ni  the  I'liited  Railroads  will  not  lie 
dismantled  lint  vvdl  he  iitili/eii  a*,  a  reserxe  ^talimi  h>  either  the 
pre^eDt  o'.mu  r-  'ir  the  California  (jas  Sr  Electric  Corporalioii 
hilrr  llu-  lU  iv  ciiiitr.'ict  I.■ikl•^  effect  The  gas  wi>rk^  «hii'h  rirc  to 
-.niilily  Ok  llirci'  i.iji  o-li|i  >;as  effjinc.  now  have  a  caiiacity  of 
4.oin.j,r)( <i  i-.ihii-  irri  |(iT  (lay  and  uill  lie  increased  to  .S.ooo.ooo 
enhic  feet.  I  llttitiiiiating  gas  made  from  crude  oil  will  lie  u&ed, 
the  oil  haviiiR  to  hft  pumped  only  a  short  distance  from  vessels 
lying  at  the  wharf. 

PARSONS  MARINE  TURBINES.-Wc  are  advised  hy  the 
Allis-Chalmcrs  Company  as  follows,  as  to  the  marine  turbine 
business  in  the  United  States:  The  righto  to  baiM  Parsons  mar- 
ine turbines  ni  the  United  States  are  hdd  only  by  the  Atlis< 
Chalmers  Company  of  Milwaukee,  Chicagts  Cincinnati  and  Scran- 
ton,  Wm.  Cramp  &  Sons,  Phitadelphk;  W.  A.  Fletcher  Co., 
Hoboken,  N.  J. :  The  Quintard  Iron  Worics,  New  York,  and  the 
Bath  Iron  Works,  of  Bath,  Me.  The  Allls-Chalmen  Company 
are  not  only  licensees  under  the  Parsons  maritte  turbine  patents, 
but  they  also  hold  the  right*  for  in,muf,ncturinK  the  Parsons  tur- 
bine blowers  .ind  compressors,  and  have  recently  formed  an  al- 
liance with  the  Hon.  Cha~  A  P.irs m-.  ;In  iniiiu-nt  turhine  in- 
ventor, for  a  full  ro-o|)er:iliiin  and  intci cllan^;e  nf  data  on  >tcani 
tnrliines  fi  r  hind  i'(>i  ri;i  They  are  at  the  iire-eiit  time  [irac- 

licaliv  donlilinu  their  iii  nii  iisr  plant  at  W  est  .\llis.  .Milwaukee. 
W  is.,  the  sreati  r  pan  "i  tin-  in-w  sliiip>  heiiiR  intended  for  an 
exieiisinii  <.f  tliiir  s|,.iin  ttirhine  work  and  the  ehctric  Ktiiera- 
tors  to  lie  lirmn  !.>  the  same.  They  will,  .it  their  Wc-t  Allis 
works,  lihild  iii.inne  s|,ani  tiirhires  for  tin  ure.il  lakes  and  for 
the  I'acilie  C^iast.  and  hoth  there  and  at  lliiir  Seranton  WOrks 
will  build  marine  lurl'ines  ff>r  tin    Xil.mtic  ir.-»dc." 

SINGLE  PHASE  TO  Ni:u  AKK.  .\  J  It  is  said  that  the 
various  plans  for  a  high-^pecd  electric  line  between  this  city 
and  Newark  have  been  narrou-ed  down  to  a  single  project  in 
which  the  Pennsylvania  Railroad  Company  will  be  the  leading 
factor.  All  the  other  projects,  it  is  said,  are  to  be  ahandoned. 
.According  to  a  report  which  had  its  origin  in  Philadelphia  tlu' 
road  will  run  from  Park  Place.  Newark,  to  Jersey  City,  jn  -nii.: 
thnniKh  the  .\lo  \<loo  luiiin  ls  mnh  r  the  North  River  to  Man- 
hattan. The  road  will  coniuct  with  the  Subway  and  surface 
hiies  and  uitli  the  I'einisyK  atii.i  line  in  I.mhi;  Klainl  Tin-  pro- 
p. ised  sysi.ni  has.  it  is  said,  the  b.iekiii};  of  the  Pennsylvania 
K  iilroad.  the  Pnhlic  Service  Corporation  and  the  Belmont  and 
.Me  \d<K>  tniinci  syndicates. 

WIRELESS  SERVICE.-The  Atlamn  D,-  l  .  r.-.t  W  tr  le- 
Company  has  consummated  arrangement!)  with  the  J.  M.  (julTcy 
Petroleum  Company  for  the  installation  of  the  De  Forest  wire- 
less system  on  its  steamers  and  barges,  plyinu  iK'tweeii  New 
York.  Boston  and  Texas.  The  steamer /primer  will  Uave  .New 
York.  Saturda>'  with  the  wireless  apparatus  on  board  and  same 
wilt  be  installed  en  route.  The  steamer  J.  M.  Gmffff  is  to  be 
equipped  on  her  arrival  in  New  York.  The  New  York  &  Porto 
Rico  Company's  new  steamer  City  of  Sm-annah  left  New  York. 

Saturday.  Decciiiher  V).  ^•(|llippr■l  \Clh  the  I^c  I'l  rcsi  -  . -.ii'm 

N'KW  YORK  ri>IS(>\  'iKfilK  llu  \.  ^  N  ..rk  i:.>i...ii 
Company  liavi-  r.ist  placid  nnL  r-  f"r  .1  l.iri.;-.-  .niiMinil  mi  api'ar.itn-. 
inclusive  of  over  -'".Of"?  kw  caiiaciiy  ni  cir.  ,  i-ni  r-  ami 

motor  generator  sci...  with  st.itic  traii-i-rnui-  and  in\Mi.ir>  ap- 
panitu.s.  with  tin-  W  estiiii:ho«>e  Klectrn  X  M  1  mi  iciiirnin  Com- 
pany. .AIhiui  the  same  time  they  ch  scd  ,,  ,.  1  hiriie  contract 
with  the  (ieneral  Klectric  Company  for  lead  covered  paper  cable 
and  swiiclibonrd  apparatus  for  the  new  No.  a  Waterside  station 
on  the  East  River. 

E1-EVAT()R  MOTORS.— The  WestiORlMnise  Electric  & 
Maiiufaedirina  Coin|iaiiy  has  recently  renctteil  an  annual  con- 
tract covering  the  re«inirements  of  the  Moline  Elevator  Com- 
pany. Moline.  III.,  so  far  as  their  motor  needs  are  concerned. 


The  renewiiiR  of  this  contract  is  due  to  the  performance  of 
W  i^tniKhousc  elevator  motors  under  the  most  trying  conditions, 
ihcir  design  and  constriiciioii  rendering  them  peculiarly  adapt- 
ed to  the  re<)uireinents  of  the  severest  elevat<  r  work. 

Ol'TFIT  t)l-"  WTRI-I.— It  is  noted  that  tlu  ilcin  iiid  i.ir  iron  and 
steel  wire  |iroilncts  conlinncs  brisk,  Jiiid  t'a  ■iii!>  ih.iwhack  is 
a  scarcity  of  steel,  particularly  basic.  1  he  .Vuuric.m  Steel  & 
Wire  Ci'iiip.niy  has  been  l<  rccd  to  siispi-nd  operations  m  certain 
departiiHnts  ■luiiin  to  its  inaliility  to  secure  ^tcel  \  liiu  demand 
lor  wire  products  exists  in  the  Ka^t.  aiu!  ilie  dcin.nid  f ■ -r  e.xport 
shows  no  signs  of  a  falling  off.  An  advaiKc  in  prices  is  ex- 
pected m  January. 

.'  APPLIES  FOR  THE  N'.AVY.— Bids  will  be  received  until 
.Ian  1(1  at  the  Bureau  of  Supplies  and  .\ccoimts.  Navv  Dcpart- 
nunl,  Washington,  l<:  ftirnish  at  the  navy  yar  K  at  .Vew  York. 
Lcaiitic  Island,  Pa..  .Aniiapulls,  Md.,  W  aslini^;tMn,  I>.  C..  and 
.V..ri.ilk,  \'a  .  iia\al  supplies  as  follows:  .Are  lamps,  incandescent 
laiii|)s.  pane!  In-ard.  conduit  cable,  electrical  supplies,  ilectric 
hoist,  etc.    .-Vddress  II  T,  H.  Harris,  Fayiiiasler-Cietieral,  f.  N". 

TROLLEY  BRIDGES.— President  T.  D.  Rhodes,  of  the  City 
&  County  Contract  Company,  states  that  the  constriKtion  com- 
pany buildit^  the  New  York.  Westchester  &  Boston  Railway 
has  let  contracts  to  the  Terry  &  Tendi  Company  for  about  AJoao 
tons  of  bridges  for  the  Westchester  niud  within  the  limits  of 
the  Bronx.  The  work  is  to  fae  begun  at  once. 

JONES  &  CO.MPANY,  the  electrical  contractors,  of  5.J7  Wash- 
ington Street.  Portland,  Ore.,  have  lionRht  out  the  interest  oi 
Mr.  H.  Jones  in  the  partnership,  and  he  svill  have  no  further  con- 
nection with  the  concern.  The  members  of  the  firm  who  will 
carry  on  the  business  are  Messrs.  G.  H.  Lathrop  and  A.  W.  Parks. 


Financial  Inlelti^ence, 


THE  WEEK  IN  W  ALL  S I  REE  I".— Money  on  call  ranged 
from  5  to  100  per  ncnt  in  the  market.  StcKk  market  borrowers 
were  obliged  to  pay  anywhere  from  jO  to  60  per  cent  for  funds 
with  which  to  carry  stocks.  The  behavior  of  the  loan  market  is. 
of  coarse,  exphiincd  by  the  low  state  of  the  .New  York  bank 
reserves,  and  it  is  notewordty  that  no  such  violent  lluciuatioos 
have  been  seen  in  other  cities  as  have  happeited  before  in  times 
of  financial  stress.  The  situation  is,  to  some  extent,  compli- 
cBicd  by  the  fact  that  both  cotton  and  grain  are  being  held  back 
from  the  marfc^  and  the  inability  of  the  railways  to  transport  the 
agricultural  yield  to  market  \\ith  sttflicient  dispatch  furnishes 
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^  nil  r..i-..ii  t'.ir  till-  retardei!  return  flow  of  fniuls  from  the  West 

.iiid  South  111  .\eu  York,    lit  some  quarters,  however,  there  is 

.1  ciis|».stti<  n  to  attribute  the  behavior  of  the  money  market  10 

n  .-iuipuiation.    The   stringency   of  money  only  temporarily 

checkc<l  the  bullish  tendency  of  the  stock  market.   A  modente 

(hvline  in  ihe  miildle  of  tlie  week,  due  to  this  cause,  was  arrested 

and  slock  valncs  in  many  cases  were  advanced  by  manipulative 

pools,  the  features  lieitig  .Amalgamated  and  other  copper  stocks. 

L'nited  States  Steel  share«.  New  York  Central  and  certain 

siK-cialtics.  hoth  raihvays  and  industrials.  The  atmounccnient  ot 

till.-  deal  whereby  the  .Metropolitan  Street  Railway  is  to  be  ab- 

««>rl>ed  by  the  subway  organization  through  a  new  holding  eom- 
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patqr  cuucd  »  modctate  ilccHne  in  tbe  tnclion  |p«tq>  after  tla- 
tcnm  w«re  made  jniblk.  Of  Metropolitan  Street  Railway,  1,23,- 
400  stnfe«  were  sold  during  the  week  at  price*  ranging  between 
lajii  and  117}^,  ex-div.,  the  closing  qaotationa  being  1^5,  w  hich 
is  a  decline  of  i.  Interborough  Rapid  TramJt  Huctuaied  be- 
tween aH,  the  lowest,  and  239,  tbe  biglieM.  and  doted  at  2isl4, 
a  loss  of  ili  points.  Brooklyti  Rapid  Transit  \vu>  moderately 
active  at  prices  between  9b}i  and  9oH<  the  closing  ((uotation  be- 
mg  88Ji— a  drop  of  -point.  There  was  little  busineu  done  in 
electric  securities  and  the  market  for  them  was  devoid  of  feature. 
AlKi-'Clialniiers  common  dosed  at  ztii.  a  net  advance  oi  H'tumt. 
and  preferred  at  6iH>  a  >wt  to**  of  H-  Gtaerai  Etectric's  cto»iag 
i}uotation— 177^-was  a  fmeliQiiat  fiin  over  tihat  of  tbe  previons 
week,  but  a  loss  of  6  points  n  recorded  ^inat  Westinghouse 
common  and  iH  points  in  preferred.  Western  Unioo  soared 
a  gain  of  ifj,  dosing  at  and  American  Tdephone  9i  Tde- 
giaplt  advanced  lyi  points,  closing  at  140.  American  Locomotive 
common  ekieed  at  7iH  and  prelprred  at  it7,  ex-div.,  iMese  400- 
tatkm*  being  advances  of  6H  and  points,  respectively.  Tbe 
enit  market,  on  the  main,  followed  the  lead  of  the  Stock  Ex- 
dnnge  market,  with  early  receasionsi  Ibtlowed  by  an  all-round 
rally.  The  copper  group  again  led.  United  Copper  being  the 
active  issne.  The  closing  quotations  on  the  St<ick  Exchange  on 
Jan.  3  were  as  given  in  the  table  on  the  prercdlog  page. 

TRACTION  MI  ki.l  R  Kl NANCK— The  rtircelcirs  of  the 
Metropolitan  Sci'  r;t;.  -  Ci^nifviny  h.Tve  i^socd  a  call  uf  $25  a 
share  on  tin  1  if,].;  ;!'.  :■  i-  '  l..  payahlc  on  or  before  January  JO. 
Jvi  f.ir.  -II  ]i'  r  cent  has  t>eeii  paiO,  antl  thi'v  additional  cal!  will 
n  ik<  ilu  ^t.  1:-:  |K-r  cent  p;«ir!.  This  step  is  taken  in  an  -ril m  c 
V,  ill  ihi  II  f<jr  the  consolidation  of  the  Metropolitan  Securi- 
I  .  -  Ci  r;;  :.!!'.  and  the  Mctropolits;.  M  ^  i  Railway  Company 
with  liie  inlcrburouKh  Rapid  Transit  Company.  The  payment 
is  to  be  made  at  the  Morion  Trust  Company.  As  a  result  of  its 
guarantee  of  7  per  cent  dividends  on  the  stdck  of  the  .\lelro- 
prihtan  Street  Railway  rmi.ii:  ,  the  Metri>|H)litaii  Securities 
Company  has  run  up  a  lar^e  liehi  in  its  profit  ami  loss  atTOiiiU. 
The  call  for  JJs  a  share,  it  is  iindcrstoi)d,  i«  for  the  purpose  i>f 
settlinK  this  acotint  in  anticipation  of  the  merger  of  the  two 
tr.-iction  systems.  Coiinsel  lor  the  Metropolitan  aii<l  Inlerhoroiigh 
interests  are  siill  at  work  on  ihc  rU-lai's  of  the  inerRer.  They 
.^.re  engaged  at  prr-rnt  in  the  preparation  of  the  necessary  legal 
papers.  It  was  said  recently  that  this  work  will  probably  be 
completed  early  this  month. 

CENTRAL  MASSACHUSKT  I S  i:i.KCTKlC.— The  stock 
holder;  of  the  Ccnlra!  Massaehiisells  I'lectric  Company  at  their 
annual  meeting  received  the  following  report  showinif  total  in- 
come of  ((i.4Boas  compared  with  $411,3.1;  in  I'm.   The  OA  was 
S.1.450  as  compared  with  DSjigij,  The  balance  sheet  follows: 


1,1. 


Jjiffl,   »nlt.T  fwtwcr  jiTlii   bluMiliys  . 
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  r4.S'.-;-r^ 

Srrrx-1  "tt.m  .inii  Vfirr*                         .  - 

  ij8.i>.i».-i! 

1.IS.94  4.9.S 

ia.osi).6j 

4.S4S.-H 

oltjiitic!.  - 

......    $f  ^A.rtifin.no 

«  1  s..,<n.il,iiti 

1  (.t... 1.0 

<':ir'tl«l  r<l<ivl>  

iLlnli.   

Ni.It  s    |>.1>aIiIc     ,  . .  

  I  -,<r.t^ii..t.i|ii 
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R  V.VdK  ( >1-'  l'RICi;S-— The  year  I905  wns  an  exlraordinnry 
oiH-  in  many  resperts  ;is  lo  industrial  and  clwlrical  ih-vt lo|iineni. 
fhe  lips  and  <lowns  of  the  stock  market  were  exlri-nie  and  -SUr- 
pn-ii'cr,  and  it  woidit  exceed  Ihc  ability  oi  ai'.v  e^p>  i'1  ti'  esiplain 
llicni  in  all  their  details  and  vici^silinh  s  l  or  e\aiiipK-.  the 
hii;!ic^t  point  nf  fhe  American  Te)i|ilioyi-  &  Ttlegrajih  Com- 
pany was  147,  but  it  closed  tbe  year  at  140.  The  highest  point  of 
(iencral  Electric  was  192.  but  it  clnsed  at  177.  The  liighcjit  point 
of  Alliii-Chalmers  was  68  and  it  dwcd  at  The  highest 

nf  Wc^tinghoose  Electric  preferred  w.i«  ifl?  and  it  closed  at 
18754.  The  highest  of  Western  Union  Tdcgniph  was  «SJi4 
and  it  cIomhI  at  g.%H.  These  arc  typical  electrical  seenrities,  and 
the  ranpc  indicated  would  show  that  tlier.-  •*  no  undue  expan- 
«t(i;»  or  iiiilation.  and  that  IQ06  might  e;iMly  ice  every  one  of 
ihi  w.-  lou  i|itoi.itioii«  forgotten  and  every  tnie  of  tbe  high  pnims 
niJidt  tirinly  gooij. 

l>rVinF%M>S.— The  <lireclors  ..f  f  u-  \>/u  V  .iU  .V  \,  w  Ji--i  > 
Telej.boiir  Company  bai-.'  rle.l.iiiil  tif  -i  i:ii:.i'.  i|ii  ,r-.  rl'.  <li\ i'l.  iiil 
Mt  I';  (>er  cent  and  l  per  r>  nl  i-\ri;i  I  in  i;  in-.  ■>(  Ilu  I'-iil'd 
Tracti'ill  Company  of  i'ilisbnrg  have  declared  a  dividi  nd  oi  j' j 
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per  cent  on  the  preferred  stock,  payab'e,  J.i:in,ir\  m.  Tti.  Phil  i- 
delphia  Company  directors  have  declared  the  ri>;.jl.ir  iiu.mtrl^ 
dividend  of  i  '  ..  per  cent  on  the  common  st'j.  k.  jth.-jMo  l  i  lmiary 
I.  Directors  of  the  Garvin  Machine  Company  h.i\e  ilii/iircl  the 
usual  dividend  of  Jji  per  cent  011  the  preierrcil  -ink,  1  ;>■ 
January  i.  Directors  of  the  H.  W.  Bliss  Couipai.',  h..w  ,ii  ri  i,  a 
the  regular  tjuarlerly  dividends  of  21/2  per  cent  on  ilu  ^  imioon 
stock  and  3  per  cent  on  the  preferred  stock,  payable  j.iiiii:ii\  j. 
The  directors  of  the  Hudson  River  Telephone  Coinpaiiv  h  i,.  i!c- 
darcd  a  regular  ciuarlerly  dividend  of  tli  per  cent.  ;,.iijble 
January  15,  iinVi. 

CUMBERLAND  T£LEPHOME^Tbe  Cumberland  Tdephone 
&  Telegraph  Company  reports  for  November  and  It  nondu,  as 
follows:  • 
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BELL  TELEPHONE  OF  BUFFALO.-TTve  Bell  Tdqiiiane 
Company  of  Buffalo  has  dcdded  to  increase  its  outstanding  stock 
to  the  extent  of  |i,2io«oa  The  new  Mock  will  be  issued  to 
stockholders  at  par  in  tbe  proportion  of  one  share  for  every  five 
shares  of  thdr  present  holdings.  The  right  to  subscrilie  for 
this  new  Stock  expires  on  January  30,  1906.  Payment  for  stodE 
subicri^bcd  for  is  to  be  made  on  February  ao,  I9ii6b  The  company 
has  43iSt3  stations  as  compared  with  3611611  in  1904  and  for  elev- 
en months  shows  a  gross  of  $1,279,136,  as  compared  with 
339aii  for  the  whole  of  1904.  The  present  stock  outstanding 
is  $6fiSwaao.  which  is  more  than  represented  in  the  plant  and 
real  estate. 

NA  TIO.VAL  I.KA!)  SrOCK.-The  ofTering  of  $,i.ooo,oou  in 
the  new  preferred  stock  of  the  National  Lead  Company  for  sub- 
scription is  regarded  as  part  of  the  plan  for  the  purchase  of  the 
L'nited  Lead  Company.  This  slock,  «hich  is  offered  to  stock- 
holders of  record  at  par  in  the  proportion  of  one  sliare  lor  every 
ten  of  their  holdings,  is  part  of  an  issue  ot  $10,000,000  common 
and  Sio.ooo.ooo  preferred  authorized  last  June.  The  $.1,000,000 
oa^h  obtained  by  the  sale  of  the  stock  will  be  used  as  additional 
working  caiiital.  There  will  K'lnain  in  the  treasurv  available 
for  the  purchase  of  the  I'niteii  Lead  Company,  $7.lXlOvOOO  more 
•  if  ihe  preferred  stock  and  $io,nc»-i.ooo  in  common  stock. 

MEXICAN  POWER  &  LIGHT.-Tfac  second  annual  general 
meeting  of  the  Mexican  Power  &  Light  Company  showed  that 
the  company  was  now  delivering  power  from  its  big  de^rical 
plant  at  Nccaxa  into  the  City  of  Mexico.  The  report  of  the 
general  manager  stated  thai  the  deman<l  for  power  in  Mexico 
would  alw.ays  be  in  excess  of  the  com)>;iny*.s  supply.  The  old 
board  of  directors  was  re-elected  with  James  Rosa,  president; 
J.  H.  Plummer,  F  S  fVars-.n.  New  V-irk.  and  F,  L.  Wauklyfl, 
vice-president.  The  plant  at  Necaxa  and  in  the  City  of  Mexico 
was  recently  described  and  illustrated  in  these  pages. 

.MKTIUiAX  TRDLLEY  .SV.STILM.— It  is  ann.>iiiued  that  a 
syndicate  coiiii>iise<l  of  Janus  R,  Flliott.  of  I-in-ini;.  Mich  ,  .md 
Myriin  W.  MilN  and  Cieorge  T.  Moore,  of  Port  Huron,  has  ac- 
ipiind  11  coinrolliiig  inteust  in  the  I'.altle  Creek-Kalama/oo  In- 
tcrurhnn  1  rolh  j  Line,  as  well  as  in  the  hues  in  Hattle  Creek  ami 
Kal.tma^iiu  Ciiy  This  gives  tlii-  syndicate  oimlro]  of  njj  niiles 
of  city  and  i.nemrh.in  lines  in  tlje  interior  of  the  State.  The 
lines  now  eoniuvie.l  by  a  number  of  proiecird  extensions  arc 
to  be  reorganized  as  the  Michigan  United  Railways  Company. 
I.ansing  will  he  the  center  of  the  new  system. 

I!.  R  T- — I  he  earnings  oi  Itrooklyn  Rapid  I  ransjt  show  a 
gain  111  live  monilw  m  tlie  iiei  of  S^vj.'xx)  and  S-.hi.<xi<i  in  the 
-iirt>lns  The  I  g'ntiiig  ■•ind  power  luisiiiess  in  l!rook!yn  has  alsO 
been  very  good  during  tile  fall  and  Chri.stmas  season. 

KmCS  COUNTY  STOCK^The  New  York  State  Light- 
ing Commission  lias  approved  of  the  ntcrrase  of  the  capital  stock 
of  the  Kings  Cmttiey  Elcctrk  Light  &  Power  Company  from 

?  =  ,i>To.ooo  lo  ?^',.^^aooo 

Cllll' Atii  )  I'DtStfV  i-  eio«nig  very  r,ir>i'ily.  and  it  is  rep«irt- 
eil  !li:il  ,'ii  i.irly  .iil.iiiniii  i.|  15  ])ir  cent  to  the  present  capital 
st>K-k  will  lie  made  tor  i-ntensioiis  and  ini|irovcinenis. 
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SAX  KRANt  lSCO.  CAL. — The  ncKotialiona  for  the  purchaie  o{  tlie 
Mutual  tlcclnc  Liglit  Comiuny  by  th.'  ciin*ulidation  to  be  Itnowii  tlic 
i'MiSM  Qi*  &  Electric  CoQipaay  bavc  not  been  nuccokful,  lUcre  beittf  a 

MMDC  cloMM  la  lint  amUcr  «MipHur  iku     ditpeied  la  hoM  mi  ier 
nwife  ■  ifean  inMcad  of  Ifec  |*»  attmd. 

LOS  AMCELES.  CAL./— The  FmUc  LWM  *  Powef  Oininaj  ka  MWd- 
<4  Ik*  AlKfClulBwn  CMBiMay  ^  SMplctc  eoiurtct  tor  hn  RedoBile 

MMIII-drivni  rintrk  rlml,  which  l»  l«  kt  ennv-ructcl  from  ilir  foundationi 
up  and  turned  over  ready  to  rulla  llle  ^icr  btinix  S>)t>v.tvuo.  Tbctr  «/ilt  be 
Ian  twlti  verliMl  Kcriromal  Cf 0»»  ei>lnfK>un(i  Rrynolds-Cnrlits  enicinei.  of 
the  Manhattari  t^|.i-,  'ii  i  ect  comcc-ed  l'  lliill  -  k   fotto  kw,  thrce-|>hflftr. 

■  o.iOv-vDlt,  jo-C)clc  grncratiira  o(  the  llv  whrri  ly|ic.  Slirltug  »»lcf  tt»be 
hMleis  annsMiiis  ra,MO  hpk,  ■  nH-wstcr  eailcaiing  ignlcn,  gad  all 
•>i«  lawM  MMB  Kfincacnia  will  he  Inehidcd.  Ftet  aU  will  he  aimKllcd  to 
Morasr  tanlv  hy  •  ihort  Itaa  fnn  alcMncn.  Elvclrie  p«wer  will  t« 
fttnii>)»d  IS  ihc  aidhMaliom  of  tiic  cKlnnive  HninincWii  ■7*teia  far  lijhl- 
1119  .*ntl  rni!*';iy  fyurimHfc. 

SAN  H< ANClStO,  CAL.— A  con'ract  hai  been  maile  bitmrn  the  Cali 
forni.-i  <k  Klectric  CorporattRn  anj  the  Nortbrm  California  Poucr  t'oni- 
TKiiiy  proviijinft  for  tfae  purchase  by  tbe  corporation  of  all  ihr  Kur|»1us  ;iower 
wbikh  the  power  coittpuny  ntay  have  up  10  5000  bp.  The  contrjici  I'tovideB 
far  the  cutntniction  by  the  power  coDijany  of  a  66,doo  volt  line  from  its 
Volta  power  bouse,  n<c-ar  5hiitslct«>wn,  QUc^,  »wflie  ;u  miU-i  \t\  IciijtiU, 
at  which  raiat  ddinrjr  of  ptmt*  will  be  aMde  M  the  eorporatien,  Al- 
tboHgh  tin  counirjr  wrvrd  hy  the  pomvr  eoaifiaiiy  li  dcvtleplBK  •  lood 
ranrkel  ftir  electric  power,  which  \%  rapidly  incnonDKr  the  ptaitta  of  this 
COmiHUty  can  >n|<ply  a  conddrrable  amount  ..f  powtf  ia  rwns  of  the 
I)fe-<^nt  dtmn'  m  its  iiamediate  territory.  The  itiAuguration  of  new  enter 
jirifC-j  T  i  s  Isindf"  will,  without  dullbt.  befi'ri:  Ions?  Ciltise  a  (ItiiKind 

li*r  all  of  thi»  power.  lw|  in  the  meantime  a  stmrce  of  incom«-  i»  iKir.tc 
loet.  Tlie  icrritoiry  covered  by  (he  Califurnia  G:i«  &  EIrcitic  Corpora- 
«U>n  U  »D  Urge  wd  iU  iodunrie*  to  varied  tbal  >be  pvwrr  market  baa 
dvrrloped  very  rapidly,  to  rapiiUjr  tbot  cvrn  the  Urge  prodadiM  |NM*t  of 
ibai  corporation  have  been  taxed  to  the  u<iao«l.  aitd  ocw  pltmo  are  new 
beii'ir  built  to  piovide  fi^r  the  increaeiiii;  demand  for  power  in  that  terri- 
tory. 

k<)<  KVir.LE,  CtJNN — Tlieic  is  a  probability  of  the  uliliialion  of  the 
Kockville  and  the  Stafford  Springs  electric  lisjhl  plants  to  provide  both 
■lay  and  e»eniiH!  aervice.  The  plan  is  to  have  the  plant  at  SlaHord  Spiing^ 
I'ii>.ide  the  <lay  service  fi;t  li-  ti  places.  b<  there  w  an  escceUent  water 
IKiivcr  avajlablc  there  fur  that  service,  and  Ibe  Kockville  plant  for  both 
durinc  lh«  nlfhl.  Order*  ha«a  hacn  plactd  for  new  matpmeot  w  no- 
prowe  the  laiier  plant,  «ad  it  ia  hellcMd  that  the  daohle  aarvlce  will  Iw 
inncurated  htforo  long- 

STREATOR,  IU  ^The  IIHBeii.U(ht  k  Traetiaa  CoMpaaf  hai  votod 

to  biwoiae  ita  cipHal  aleclc  from  ♦4w»,o°«  to  lijooiooo. 

BAST  ST,  LOUIS,  IU.— At  Uie  Cooncil  meotini.  Md  Dcceaiber  ad,  the 
tfajrar  wae  aatherized  to  have  an  ordioance  drawn  up  annulling  the  fran 
chlee  of  the  lllinoia  lllamtoatinf  Company.  This  compuoy  was  triinied  « 
£ratichi»e  over  the  streets  two  years  ago,  and  has  tried  to  hold  the  privilege 
hy  kcepine  five  arc  laieps  liitbted  in  variuii6  par'n  of  <1m:  clly, 

CHICAGO,  ILL.— Mayor  Dunne,  in  forcing  hi*  6ght  for  a  reduction 
in  the  price  of  electric  light  and  power,  ha*  detailed  Ci.y  Electrician  Car- 
roll to  collect  inforatalMD  regardinf  Ibe  acUsn^  price  of  electric  light  in 

Other  cities,  and  alto  the  eoat  of  predactla«  and  dlitrflMtloa.  lie  will 
•iaa  inveeiigate  the  cimt  tt  the  eieeiion  of  ■  plant  and  the  inwalUtton 
of  ovilfiauat. 

NfiW  ORLEAKS.  LA.— Tlw  Board  of  Trade  haa  had  i«  band  an  in. 
vtatlgaitoa  of  tho  aiAlMt  of  dclkient  dociric  wiring,  and  wItt 
a  report  en  the  anhicei  aeon,  whh  recommcndatiaai  a*  to  auperriilan  pod 

omtroL 

I.ACONI.^.  ME. — Tlie  work  of  wiring  the  Peppcrell  and  Laconia  miUa 
for  ckclric  illunilnnlion  in  place  of  gas,  which  hai  been  used  for  many 
yi-ars,  i»  well  on  toward*  completion,  and  soon  the  entire  pl.inf  of  the 
bill  Tepp^^r^'I  ^f^rcrrn  will  be  lit  \ip  by  httndredi  of  incandi-^ceiits.  The 
viiring  ill  t>ic  I'rvperell  division  has  been  completed  and  the  crew  of  the 
*\''irlc  Lii:b'  iinU  Jlcat  Conit»aiiy,  which  will  fiirlii9li  the  eltclricily,  is  now 
at  work  in  the  l.aconia  <livision. 

LLXtMI.S'STER,  MASS.— The  ewilctiboarii  (or  the  Lcoaiitiiler  Eleiiiric 
Light  tt  Power  Compenjr  has  arritrcd  and  an  deetrieiBn  frgpi  ibc  VorC 
IVayne  Electrle  Caagpany.  Fort  Wayna,  ImIh  i*  arreting  It 

WCST  HEDWAY,  MASS,— The  cleeirle  llglH  eaaapany  haa  praeileallr 
«oiwMod  Ka  week  of  oaonraetiaa.  Many  of  (be  hocit  Mreei*  lAidi  hate 
never  had  the  heneCt  of  Ugfan  arc  now  hrmiantly  Ulimiiiaied. 

BOSTON,  >1A«S.— At  ih«  Itaal  aioeiii«  of  the  Qiy  Coaneil  lee  (poj  tho 
-order  to  refer  to  Um  ptufUlt  the  qMaliea  of  erliallier  or  aoi  Ihe  dly  aboiild 
own  ha  own  oteclrie  ligMhig  (Ami  woe  rajccicd  by  a  eoie  of  4a  to  M. 

NORTir  T!RfH>KFIELD,  MASS^The  electric  light  pLint  reecntly  In- 
atalled  in  the  factory  of  the  Indian  Olchard  Klax  Company  has  been  put 
Jn  opef.*tiori.  «iid  it  is  pri>babte  that  the  service  will  W  estetlded  to 
■evrral  firivate  residences. 

\\'ARK.  M.X.S.S.  The  Ware  Llertiic  Light  Otmpany  is  running  its  plant 
riiitht  an.l  day  f'T  one  week  in  Ofdrr  to  detifif.ine  tlie  fi'-t  o(  a  Ji-buur 
service  as  romparid  with  a  night  sche«lnle  only,  and  to  ffet  some  iiU-a  of 
th*-  busine^.s  n'ci'f'.ary  to  ailjijiort  a  <:  itiIirnioiis  wrvue. 

UORt  ESTLK.  M,\.^S.  Une  of  the  piublcnn  wbich  will  confront  the 
new  City  Council  sloring  the  year  iao(  will  he  Ibc  <|«eMlon  aa  to  wheilwr 


,  Ike  city  shall  continue  to  pay  S'^.oou  a  year  to  the  Wareotter  Electric 
Light  C^Jnl|^aTIy  as  is  done  now  for  the  lighting  service. 

M.VKLItOKU.  MASS.— On  and  afttr  January  t  tbr  ataehinety  at  the 
powtr  station  cf  Ihc,  Marlboro  Electric  Company  will  run  ,14  tours  jier 
deiy.  Noiiccn  to  tbit'  eSect  will  aeon  be  tranaiahted  10  oaaiomarai  Sine* 
Qctebcr  10  llia  coowany  ha*  fonnd  it  noecaaary  to  operate  it*  cigoipinent. 


SUNDERLAND,  UASS.— Tlie  Snnderland  Electric  Light  Company  has 
made  arrangeinents  to  piiTch,1*e  Ivtwer  of  the  ,Ainherst  t..n»  (.on-.pany,  of 
.\inhersl.  The  Sunderland  Company  has  been  in  operation  for  a  year  and 
now  finds  it  more  economics!  to  procure  currrnt  frinia  .\mherst  than  to 
iti;iiiit;iiit  its  own  generating  ^^^.i i: t . 

WEST  .SPUINCil-lEl.l),  MA^jn.  The  citiicns  at  a  recent  town  meeting 
voted  not  to  make  a  new  hve.year  contract  with  the  United  Electric  (  um- 
ii,4iiy  li^r  sircci  liichting,  ^nd  as  the  matter  now  stands  lights  wilt  be 
farniahed  under  the  cerma  of  dn  lhi«e«tar  eanlrae^  whidi  wa*  renewed 
Inn  year  wiifc  ik«  nndcrdaodiiw  that  the  •ame  rate*  could  ean'Jnae  if 
ilie  lowB  ao  dicac  uniil  tiriiaihir.  iga<> 

CREENFIELD.  UASS.— The  Creeniidd  Electric  Light  ik  Flower  Con- 
|uiiy  has  announced  that  a  diMOmil  of  m  per  cent  is  to  be  altnwed  to 
subscrilM-rs  w-bo  have  mencllly  bUIe  of  Si.!>o  or  o>er,  beginninK  wiMi  bills 
for  lirvi  III  lief  sfrvH-i-,  If  hills  arc  paid  before  the  inth  of  the  folUming 
month.  I'he  rent  of  meter,  which  has  been  41  cents  i^r  manih*  wUI  Ofliy 
lie  citirged  where  the  bill*  arc  under  $1.50  per  month. 

SIO.NEHAM,  .MASS.- The  l-e..i.le'4  Gas  &  Electric  Cnipanv,  of  wlii.-h 
M.  A.  MclClroy  i%  ireiLsurer.  h^s  eilcd  its  certifvcate  showing  the  follow  aig 
etatemcnl  for  the  year  l«e)i 

• 

Real  eilale   15,000 

t  ^'li  and  debts  r«ei*abte,,  1,77a 
Miiiulattiires  and  meich,,.  JiaOJ 
Profit  and  leas   a,a*t 

Tout   ti*,iW 


Capllal  Mock  .)io,eoo 

DCMt   a,iW 


Total   «ia,i«« 


II.W'EKIIII.L,  MASS.— Suixrinlet.deni  of  Street  Lighs  .Mo.ie  K.i, 
submitted  hi*  annual  report  to  the  city  council,  the  report  covering  tUc 
year  eiiding  Nov.  30.  Tho  report  iilvows  that  Ihc.atreel  liehling  depart- 
larni  cost  iii,n79.M  for  the  year.  There  ere  «(  |>t<-s<;Qt  <o)  arc  ligitU  in 
the  city,  ZS'  Jtegshlbo  light*  and  aal  ga*  ligble.  Tlw  dectrie  Kgibl*  coal 
the  city  facAsy-Ws  the  gaa  lighia  I4,i9>>74,  and  tke  naphtha  ilifcia 
MsTft'll'  During  the  i«  motHfea  ending  K«v.  3c,  four  new  ate  Kghtt 
were  added,  dvc  new  nnpMlm  Mghtt  and  Ihiec  now  v»  N^ila. 

MIX?^'A!"()r.tS,  MINN-  -In  invrsiigiifiiii<  the  pri>]iosit!on  of  enaMitlf 
ing  n  iminici{iat  lii-litvlig  plant  at  the  old  piiTtrj^irg  stations,  the  ('ity  Engi* 
iieer  ha*  f*i;tnd  that  the  city  teally  owns  or  controls  nine  nntt-puwrs. 
and  thereby  controls  cnuiigli  water  power  to  operate  540  arc  lights  and 
Riiiny  inrire  incandescent  ligtit*.  Three  of  the  mill-powrr*  hrloiiif  to  the 
tvafcl  Side  slalion  and  sijt  to  the  West  Side  ''.itiLin. 

UOWI.lXt;  tiKEE.N,  MO.  — The  I'ike  County  L;cctr.c  I.iglis  Jv  l'.,»ii 
(ronipany  b.is  increasexf  its  capital  ftock  from  $7,400  to  lio.uoo. 

IjO.S'G  island  city,  X.  v.— Cotuptroitei  Grout  lias  jaid  Jo  lUc  .\c* 

Vntlc  k  Qnaena  Siectrie  Ugfal  t  IVwtr  Cempony  half  of  iw  eiaia  against 
tlie  dty  for  liglH  atipfillcd  In  Quccna  boning  In  >«oj  and  tvn.  The  amount 
paid  wai  iif'y.SHJl  to  the  O^'een*  Company  .tnd  on  the  sanie  terms  ti6,.'4J 
was  paid  to  the  Ifroiuc  illuminating  ('ompany.  The  New  York  C  ity 
lighting  eninpnnies  have  been  treated  with  equal  Indtffetence  and  iiiinstice. 

HOCII ESTER,  N,  V.— The  Roches'er  Railway  &  Light  Company  hat 
completed  the  construction  of  the  new  beadgates  which  have  been  under 
way  the  i«st  live  ntonihs.  This  improvement  baa  be<-n  made  at  an  expen- 
lislitre  of  nearly  ^50,000,  but  renders  possible  an  almost  absolute  eositrni 
of  the  water  taw  abcTC  the  generating  plani.  Eadi  gate,  of  dbick  (here 
are  nfaae,  ia  a  maaalvtf  steel  dam  in  itself,  and  ia  raised  or  lowered  by  means 
uf  a  windlass  which  run^  over  a  ti.t'l  \.-.\}  ai  the  top  of  the  headworks, 

SYRACUSE,  N.  Y.— Tl»c  esKKsincnts  coniraiilcc  of  the  Coniiaon  Council 
baa  decided  to  tcpect  faeorahly  upon  the  pelltJana  of  dM  Syracnae  Elec> 
trie  Ligbl  end  Power  Company  and  the  Syracaie  Gas  Conpimy  for  the 

remission  of  a  portion  of  the  franchise  taxes  paid  during  the  last  five 
years.  The  .iniount  to  be  remitted  is  about  tij,ooo,  including  inleri-M. 
T  he  courts  decide<l  some  months  ago  Ihat  tlo. c  r-i-  rations,  like  others, 
were  entitled  to  a  15  per  cent  reduction  heea.:--  :li>  ere  assessed  at  100 
p»-r   rrnt   on    franchises,   while  other   pro^ierties   were   assessed   at  about 

KuCiit.STER,  .\,  Y. — There  is  a  dispute  over  the  lighting  contract  for 
the  twenty  tir*t  ward,  which  comprises  the  village  of  llrigbton  annexeil 
to  the  city  last  spriog.    'The  viLlai{c  lioard  previous  to  the  ar.ncxiiti^rn 

haylnt  let  a  CMiiroet  to  ihc  Ecaum  Monroe  Lighting  Company'  to  liglit 
tile  village  tor  ft«e  |cara  beginning  Janvary  t,  ipad,  at  sriileb  tine  the 

village's  obi  eotitraci  wilb  tlw  Bnehester  Gas  &  Electric  Compaay  cupired, 
a  franchise  sraa  granted  to  the  former  comi>any  to  supply  electricity  for 
heat,  I'glii  and  power  purpnws.  The  Rochesier  Comp*ny,  howCTCr.  dakmi 
that  its  con'ract  with  Brighton  (Uies  not  expire  until  /tsly  *},  t^y.  The 
livillel    will   proh>«lde  Ik*  hiouitht   hefore  tite  cotifts 

SPKINGKIEl.O.  tJlllO, — The  comiriiiee  on  liehting  streets  shows  an 
a|>pro|riiaiioD  uf  i}a,uoo,  receipt*  «f  fjsS  and  »  balance  of  $<>8o.  Forty-two 
arc  lights  hdM  heco  inBMUcd  nnd  fc«r  diaeoniinuesL  Twenty  acriea  Incao- 
diescrat  light!  have  been  installed.  The  department  now  hi*  ^  are  and  <j 
M Ties  iti(4ittde.cent  tights.  Of  ike  arc  llghti,  leo  arc  fed  from  the  nnder> 
Ktoiind  service.  The  de|<arimcnt  ba*  bouflit  s  Knox  sntomobile,  which  has 

Covired  a  1i:.tal  distance  of  J;i3  miles  since  its  purchase.  Appropriations 
and  receipts  have-  inrrc;o.i  (|  *ince  il^')?  from  $53.0:11  to  (  to  Tile  report 
gives  a  list  of  the  new  arc  lights  installed  apd  an  tnvruiury  of  the  (vrofietty 
and  Btcck  in  llic  hand*  of  ikc  eommlMee. 
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ASHLASm.  ORC— The  Ashland  Flrf^tric  Light  t  Power  Compuny, 
wrhtefa  •Up^Ua  Amkbml  uritb  lifiht  and  which  is  owned  hf  Cftttforttta  capk- 
talUt«,  h«ft  ni«dr  A  prnpi>«al  Iv  di^ito^c  uf  il6  cniirr  hoMine»  to  1h<-  city, 
including  froitchiir.  pulri.  linet.  machtnct)-.  etc.,  for  o  sum  a|ipruxima*iii|t 
$(>5.uoo,  »nd        Kivcii  !hi*  ci<y  a  1  $  day  «>i>tion       accciil  or  rrjcd.  • 

KLI/.AUETIITUN,  TKNN.— The  Kliiabclhtun  LlKhttng  &  Power  C  ri 
pany  hai  applied  10  tbc  iccrcwy  of  Male  for  ii«riiUMM»n  to  increase  it« 
capital  Ktock.  Mtd  M  cfafen|v  ii«  uMe  to  Om  D«c  Rivcr  Liffaiiaf  ft  PUmr 
<'oin|iany. 

BEADSItORO.  VT.— A  plant  i»  WinK  installed  here  bj-  the  Berk*hirc 
Klcctric  Company,  of  Nonh  Adaots,  MassM  which  will  furmsb  current  (or 
Hikl^  iIm  «tffcct«,  afcovci  and  Mine  «l  ihc  KaMenen  «f  ibc  lown.  The 
ptani  win     opmiti  by  ■  iMoliM  ciiitokt. 

UTZVILLE.  WA8H^-MN»  Rmw.  «r  SiMdc»  Ihh  miMcM  a  dnl 
for  Uic  pursue  of  Hic  Ritevine  Electric  LSilit  S  Fnwer  ConpMiT**  pUvt 
fi^  Scatllr  capilalisf^.  the  con>>idcTation  bcinx  f 50.«mo.  CoiMractk  huvr 
bren  placed  with  the  llallidir  M^hinrry  Company^,  nf  ScAtlle.  for  a  com' 
pirte  *tcai»i  ixj»rr  plant,  rmbracinR  the  nnwt  moilern  apparatus,  for  elec- 
tric lightinic  p\iriN>^!>.  It  ii«  «irmtttird  t*>  di^nihlr  ihe  present  capAclly  i^i 
ihc  plant,  and  then  cnlargi:  it  in  ncc»nlancc  with  !hr  growth  uf  the  town. 
Cc^ntracts  for  a  new  brick  power  hi'ti-se  were  let  u  l^f/Mlle. 

Mi^NTKKAL,  UC£. — l-Voia  Uk  aluuvbotidcn'  5tandpuint,  ibe  rccenl  meet, 
ing  of  Ibc  Mtxkan  Liiht  Power  Coapeny  bi  IM*  city  wet  a  vecy  wti» 
factory  one.  Mr.  F.  L.  Wanbljm*  Ibe  vwe^prefMniti  «aa  cnibwiBille  over 
ite  ^i3ccr%t,  i>i  the  clecirical  plani  at  Nccajta  and  tavc  the  ahaMboldm 
present  all  ilic  infurmatiAit  he  could  concrmlnjy  the  operattooii  of  |]ie  com* 
pan)',  Ik  rkplntrird  ittat  the  new  plant  has  been  <iubjcctcd  to  the  irvcrest 
lc»t»,  which  lerniinated  utisfactori^y.  While  only  nr^e  «iut  i*  nuw  in  ojirra- 
linn,  two  addttiimal  units  of  6.uor>  hp  fach  vrill  in  n  ■trA'litv  be  runnintt 
by  February  1.  The  entire  h*  u  I  mi  .|i:.sit.rs  ■■,  -  -  .  l  .u  I,  with  Mr, 
Jamr<  Ro».*  »>*  preiiitU'nt,  ]•' .  I,.     \V«u;k<yn    I    It    1'  iihuk;  ^lid  1''.  S.  IVaC- 

TIIRKK    KU  KRS.  gi'K-  -An  ini|>onant   deal   has  het-n   ci>ncludcd  ia 

thit  cilr.  bf  wbleb  Ibe  Nortb  Sboce  Power  CoMpaar  b»«  •oUt  t»  electric 
power  plant  and  privllctra  to  tbe  Sbavinisan  Power  Cimpany.  Tbc  cnn> 
»ideration  for  this  v;ituub1c  franclit>e  is  f  .ioo.ikj".  The  North  Shore  t  win- 
\*nt\y  ha«>  been  in  t'lK-rntintt  fur  in.my  yr.irfi  and  f'.irni«)ie«  alt  the  electric 
hieht  u»rd  by  the  city  and  iiower  i»  :i  -  i  i-  I  to  manufacturer*.  The 
power  hou»c  situated  «tn  the  Um  1  n  K 1 .  t ,  h  nii1r«  fr^mi  the  city. 
The  cjiy  gave  thin  company  exclunivt:  1  i^at  Jtn  iweniy  year?i  to  furnish 
electric  tifilil  and  p*'wcr  to  Tlirx-e  RtveT».  Ten  yeftr*  of  lliit  fr;oichise 
tiave  expired.  The  .<li,-)u iniitati  Company  will  bring  its  puwcr  irt>m  the 
plant  at  Shavinapan  l-alU.  about        nitU'»  dtMani. 


C^onstruction  ^etus. 


KNSI.EV.  ALA. — Tlif  llinningtiani  Kaitvray.  Light  !Si  I'owcr  CDmpany 
Ittft  piurchaM-d  a  !iilr  aiHl  will  rrret  .1  iM-w  >r»tifrt)  \n:lt. 

I'KKSCCJTT,  ARK.— 'tlw  Pmcoit  INrarcr  *  light  Compaay  bat  •nittidcd 
.1  hravy  Arc  \Mt,  Mk  |]M  CDMI  «(Wm  0(  (be  AMIflt  tit  INt  bCCM  aWCf' 

tainrti  a.  yet. 

KOMRF.ST  I  IT\    AkK.  the  plant  of  the  Furrct  City  lac  ii  Towrr 

Cc>in|)aiiy  the  toumUtion  lia.  Iircn  laid  fur  a  new  loo-fap  btnlcT*  add  ad- 
dilioDlJ  michinrrr  will  alk<j  bp  hlvLllli'l.  Tlw  piMt  will  VNlMlbly  bo  CD' 
txTfH  matrrtally  during  tlie  coming  year. 

ji«  llic  Okil»c  KIrclric  Light  Ik         (A>iTip.iny-    It  will  have  $joi>,ooo  capital. 

GLOUL.  .\KIZ.— .\  new  c«i|»r»lion  luw  been  formol  by  N.  I,,  .\imtrr. 
«r  WMWnt  J.  N.  VvttKf,  lireiiiltiil,  and  &  F.  >ullcnbrrR<!r,  caahirr,  iif 
nrtt  (falimul  Bulk,  .md  X.  C.  CmIW  and  D.  Jamo.  Ihr  latter  two  beinK 
the  (irt'M'nt  oviicra  af  Ac  cIcclHc  lighl  plinl.  whidi  pioponri  to  nantt- 
facinre  Kas  and  IneraMe  ttB  captdly  «t  the  firesent  plant.  Mr.  Amtter 
i.  firr^idrnt  of  the  tte*  ei>in|iany.  ^iiieh  it  <alkd  tbv  tJIubc  KJceirlt  Lijjht 
Ijas  Company. 

i^C<lM>II»l>.  C'AL.  'Tltr  Council  h.i>  grantnl  a  franrhiw  l«  Hugfa  T. 
Dvl?  Iti  4>i,«-Fatc  an  electric  plant. 

CR.WF,  \'.\I.LKV,  C.\L.  It  i«  eipictert  tliat  the  Urge  power  plant 
wbich  1.  being  constructed!  at  this  t^jint  by  tbe  San  Inaiiuin  I'ower  Coni' 
lon.e  will  b<  rea'ly  to  furntah  clcciric  |w«rr  by  Fcbryary  i%.  A.  U.  Wiahon 
IS  tiianater  ui  the  ctmpaoy.  Tbc  fomfr  will  be  jHfiacipRllr  MflllCd  for 
irrifatiun  pur^K«e!». 

LOS  .\N<iMI.KS,  (.".\L. —  I'lann  are  uikUt  curMdcralion  for  the  erectittn 
*.>i  an  ekctric  fUlti  at  Neeiilc^.  An  ck-v  ideal  cUKincct  named  Moitti^verdc 
ba*  bm  cRf«|e4  an  Ihc  jtraftct.  Tbe  plant  i>  to  be  ppenleil  kr  mmm 
pMMr.  on  will  be  MgptA  from  BaberataM  «r  Lea  .\iticl««,  and  It  la  laid 
tliM  Ibe  Sinta  ft  baa  agreed  l»  ddieer  it  tor  tt  a  battel. 

MARYSVILLE.  CAI«— Tbe  MarjraWlle-Xrtrada  Pctrefopmrnl  Coaifitny, 

Cr^nvfxijwd  iif  prtiminent  nun  <tf  ^'uba.  Nevii'la  C4aniy.  San  I'l.inc Uc*i.  S.ni 
}i>^  and  Sicraraent'.',  ha^  siinAvcr*  in  ll'c  ticM  rtinning  line,  f  ir  a  laT>;c 
caiml  frunt  tlic  "Narrous"  of  th<-  %"uha  Kiver  tr.  a  point  it  mil<<.  tiistanv 
In  C'^r.ncction  »ilh  this  sthnnc  ^i  i><twcr  plant  iir-.il  Jam  will  hr  built. 

YKKK  v.  C.\L-  The  Siskiyou  l-.ketric  I'ower  <  nntpaiiir  ta«.  voiiipl*  ic 
the  purchase  of  i.y.^o  acre-*  I'f  land,  ^i-.iriiii:  tlir  liiuicait  riklbls  at  'lie 
lL.ir>4sbin'  Itcnd,  on  the  Klam^Eb  Kivcr,  iJ  eniics  ah-.iVc  KUnialluin,  i  r.  tht 
S.iiitliern  I'aciHc  Kailroa<l.  \  tntvtf  o(  ihc  dltcb  llilC  Ha  juit  been  cvm- 
plrted.  with  the  result  iliM  iberc  win  ba  •rcwced  tit  ft.  fall  with  toovoov 
Int.  of  water,  wbidi  will  dcrelop  aane  jaiSdo  aildtthniat  bortcipawrr. 

LOS  ANCRLES.  CAL.~II.  K.  ItiintiniitaD  will  intreat  »j,j««wea«  in 
«r«ctriB  power  ptania.    Tbia  will  include  ihe  $da«.eaa  plant  ai  Rnleiide, 


which  tefll  go  up  it  once.  Two  olben  will  fdllnv  at  dilTereni  places  <hi 
the  coaat*  ene  of  wbkb  will  probably  be  at  Lcng  Iti'ach.  Tbe  three  plania 
will  give  ai>|>roaitiiaicly  ia.uao  hnrvpewcr,  almoM  dettbling  wlial  M(. 
Huntington  ha>  at  his  disposal  now  hi  Mi  eaiioiia  plaMs  in  tUa  dly, 
n»   Ker»i  l^ivf-r  ard  the  .San  Gabriel, 

Xi:\Mi\  I  C.VL.— The  S«uth  Yiiba  W.ittr  I.  ..niiiriy    Aktch  li  a 

autnidiary  curpi>rBiioii  o(  tlbe  California  (*ns  |i  Electric  Corporatioia,  baa 
■tade  ariamaiiteata  to  iniiall  haaicdlBlcly  a  n«w  electric  power  plant  on 
Deer  Crceh,  which  trill  lahc  the  water  from  the  Wc  toaael  ia  tbe  You  BH 
dlwh  to  a  point  Mr  ibe  old  Coapcr  aaaoiHll,  vhCM  tbe  water  can  t« 
uicd  ender  a  preaatire  of  (ao  faet  and  a  larae  anount  of  dtcuie  powar 

generated.  The  company  ha*  arranged  to  purchaae  tbe  timller  lands  for- 
merly ktvown  ax  the  K,  it  II.  I,  Cou|ier  jifoiitrly  of  8oo  acres  lor  a  posrer 
site  and  righf^  inf   wnv      Ml  of  Ihr  -rt-ntpr  xt  »!ie  mloca  of  Nevada 

City  and  <■.•,■,..  \  ,  ..ill  i  rri  U-  l  i.i-  tl.i-ir't  power  tt  lUa  now 
plant,  as  vrcji  as  a  |/uni-^a  at  the  Kome  power  house. 

l>.\o.MA,  (1)1..  It  is  reporlad  that  tbo  dtifcoa  prapwe  «ilahlUifa« 
an  eli-ciric  light  plant, 

FflKT  OlI.l.l.VS.  COL.— The  City  Council  has  passed  an  ordinanee 
grantinc  pcrmiswoii  to  ibc  Cilitena'  tlecuic  Light,  fawci  &  Manufactitfini 
Coa^miy.  repiuankd  by  J,  W.  Cilleapie,  of  OentMr,  to  eoualraet  «  plant 
b«r«  and  do  •  general  ataetric  bnriniia. 

TORRINCTON,  CONN^Th*  Tarring  ElaMrlc  LWil  Cumw  b 
plPUttfaig  to  aiahe  anndrjr  additbiaa  la  i|»  phwt  on  Eaal  Bxaneb  airtcl. 

CROTON.  CONN.— Work  bai  bMn  conmcnecd  on  the  foundalMn  e( 
lb«  tM  baildlnga  for  dia  new  potnr  booac  and  bailer  honic  lo  bo  eaih 
atradcd  oo  tbe  t>oro««h  property  oa  tbe  river  front. 

WEST  CAKAAN.  CONN.-~Tha  BaiUiin  Fowcr  CompaUy  hat  been 
jiuiiiiic  in  a  larger  nranaformer.  Iv«o  k  Palroe  and  C.  H.  Peaae  expect 
to  put  in  electric  tncMora. 

I>A.\UI°KV.  CO.NN.-  Tbe  Danbury  .and  llethel  Cas  and  Klectric  Light 
Cotht»ary  i*  tn.talltiig  17  electric  motors  in  the  new  factory  of  tbe  Peek 
Cur  Company.  l-*ourteen  of  lhe*e  motor*  :iTc  i:r  'A  in  p^n.'e.  and  brsMes  the 
other  three  which  are  tu  lie  9el  iii»  in  m.  1 .  ti  r , , ,  dun:  will  ^i  vv  1  nure, 
anil  poii.ilily  four,  a  little  later.  ICacJt  .nut  iti..^l  :iu  m  :lir  f..  i,  iy  i.;!l 
lie  run  by  a  separate  motor,  direct  «on:i"if' 

SCFFIlCLlti  CONN. "Tbe  CwiMiltdalcd  kailway^  t^ooipany  hB«  un<Ier 
eonaderatim  the  adehafatUty  of  chaaginir  tbe  power  baiBe  «t  Iftc  trUage 
water  ceapaay  at  SulKeld  froai  a  complete  cencrattng  plant  to  a  aob- 

5tati<m.  The  proposc<l  change  involves  a  high-tension  line  from  the  power 
lit.iiM-  of  the  Siitingliel.i  Street  Railway  Contpan>  to  tbe  SiiiTiebl  Oinpany'a 
power  house,  tlie  climiiMtion  of  tiie  Meancgeneraiing  ficililice  and  cngiiiei 
of  Ibc  SuffMid  plant  and  lha  biMallatlon  of  ■  rotary  converter  at  tba 

SufRrld  end. 

KlHIKWOf'll.  C,.\.  The  authorities  are  considering  In-  triiihility  of 
floating  $15,000  worth  of  Ixmds  for  intinieit«sl  lightititj  j  i  ■],,  -<  -  U  h  tSi- 
intention  of  the  town  to  1  uild  an  inde{>r;i '1  iit  li>::riii(.'  i,I,,i:t 

S.\.VUFOI.\T,  ID.MIll,  — 1>.  W.  Cnssedy.  of  S|>iikane,  Wash.,  is  aioul 
to  pclition  Ibc  City  Council  for  an  electric  ligbt  fraiKbiac  and  alio  for  a 
Irandriae  lor  a  water  ayMeai  (ur  Saisdpuint.  It  ii  alio  reported  thai  T.  J. 
HanbtTd  of  Iho  Hanbird  Lnmber  Co.,  of  Sandpeint,  Ja  about  M  pciiiion 
Ihe  city  eooeil  for  an  daeirie  light  francbiic, 

MACOMB,  IIX.— A  eannniHM  of  three  baa  been  appolnled  to  couto 
in  die  natler  of  building  and  tMlaning  a  ligbitiug  ptant  iag  ibc  city, 

OOFFCCN,  ILL— C.  P.  Bdnurda  wUI  pteicnt  In  Um  fillige  board  tt 
■ta  neat  «Mctbi|  •  petition  aabing  for  a  M-year  eleeiHc  light  francklac 

CHICAGO,  ILL— The  Citizens'  (ias  &  Klectric  Com|iany.  of  Chleaaa» 
haa  been  IneoriKirated  with  a  capital  «i<k'Ii  of  }f!n»,ono,  to  acquite  gui 

al^d  electric  light  ptMn*^  and  to  furniih  beat,  light  and  power  from  satno 
to  c^:i  I  :>  17  T  I  I  ^  and  municipalities. 

I  II  VMf'AIC.V.  ILL.— jVrticles  of  incort«rii;  11  ii,ivp  l-erii  fi!i-l  hr  the 
[■-,(^.11  '-ville  Light  &  Power  Company,  with  a  i:;i[iital  nf  Jf.^-i.,.  i.tirgr 
.\lat'i»  is  anMmg  thoae  intfTr«icd  in  the  coni:iaiiy.  ;i-ir]i  i^^--  estab- 

hshing  a  plant  for  li>i  ii.  lom   md  power, 

MtH.INF..  ILL, — A  lunioT  an.ing  from  the  con^triselion  of  the  ditcb 
and  dyke  along  Kock  Kivet  is  to  the  effect  that  Ibc  reported  purchaiing 
uf  itrwiiHKl  is  tm  ilic  iiurpow  of  Mcurlna  »  silo  for  Ihc  oreclioo  of  a 
power  plant  whicb  aball  iiimich  ptmer  for  operating  an  fanerurban  ayaicin 
in  iMa  vicinity. 

AKCADIA,  IND.— John  Allen  Shank  baa  been  grautad  a  franehlae  for 
the  ntaMMlHicnl  of  an  electric  light  plral  here. 

WALKERTON,  INH.— At  a  recent  cleetlon  held  in  this  town  it  waa 
voted  to  eoaatrnct  and  inaull  an  eleetrie  Kght  and  inwer  plam.  Iiids  wiU 
be  ashed  as  Mi.m  as  the  plans  are  approved.  Tbe  Town  Clerii  has  tbe 
mailer  in  hand. 

,\l'ktiKA.  I.N'lt-  Tlie  Indiana  Tublic  Service  Company  ban  Ix-i'n  in- 
('•.r|.iira;(.i[  to  build  and  operate  an  clecttic  light  and  water  woik*  plant  in 
Ariior.i  Tlie  I'.ij^ilnl  stock  is  $.*on.ooo.  Tbe  dttectors  are  O.  .\l.  llubl>aid, 
|1.   ,1.    llau-».  K.   \V.  Nelson  jnd   K.   It.  SbultS. 

1.1 )('. \NSI't  IkT.  INIl  — llie  Andrewi  town  council  lus  granted  a  jj- 
\  1-,-ir  fraiichiM'  to  the  .\ndrews  Liulit  Sc  Water  Company  lor  the  roilstruc- 
tioit  and  uiieraiiuii  uf  an  electric  line  fiotn  the  midille  of  thai  vtUage  to 
Ibe  aletion  "t  the  Fort  Wayne  Valley  Tianion  Line  aetoia  Ibc  Wtihaib 
River. 

.\T<iK.\.  I  1  —The  caracity  of  tbe  toeal  clccttic  light  plant  ii  10  be 
ittrfcanetl,  wliicli  will  nfccwiiatc  tbe  inslollalion  of  i»w  uiachinery. 

TA)ll.RQl'AU.  IN'iV.  TCR.— Tlie  Tahloiuak  Uidit  ft  IWer  Cnmpauy 
bna  b«rn  ipcorporaled  with  a  capital  o(  tjcaop.  The  lueorporalen  are: 
K.  K.  touk.  J.  II.  Dili  and  C.  W.  Tomer. 
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WELEETKA,  1.  T^The  plant  of  the  W^Wtkt  EiNtrie  Ufbt  ft  Vtrnn 
Ctn^ay  kM  bata  d«(tra}«d  by  6rc.  cntalUiiB  ■  loa  ot  l3«kaMi.  Pnvm» 
llMt  in  bcinc  mdc  tor  itbulldinir  the  plant  at  imce. 

ANADASKO,  1.  Tr— Tfce  council  is  comideriog  the  proposition  of  i»- 
•ulnr  t$,D««  tend*  t«  cslead  viKi  iinprare  iko  pnient  dtetrie  ligfat  tgr*- 
Hm.  The  qiMttiaa  iifll  *(«Md]r  ^  lubnltHd  to  •  *«le  «<  rM»le  for 
decision. 

COUNCIL  BLUFFS.  IA.~C.  S.  Scbtifigg.  in  charge  of  the  OiB.iha 
office  of  the  Nebraska  Elictrif  rr-m^iiny  i»  negotiating  for  a  franchise  to 
install  a  lighting  system  in  >",  i;n.;i  Hlofls. 

KEOKt'K,  lA. — Plain  for  liJe  proposed  water  power  dam,  lock  and 
dry  lock  have  been  submitted  to  Hirer  Engineers  Col.  C.  S.  Riebc,  of 
buck  UUod,  and  Uaj.  M.  Miigs.  of  this  city.  II  cbey  approve  fht 
pim  tbcr  wta  ibm  bo  pUcd  More  the  Ww  Dcpwtpicm  for  loal  ap- 
pravJiL 

HAVS  cm*.  KAN^tlia  aj»  Otr  Heatrio  tt)pA  Ceiapaay  bw  beoi 
lacerporaKd  with  a  aapUd  MMb  of  $ia,«eai 

BUXEVIUE.  KAlfw— It  to  probaHo  tbet  a  nuakipal  cicttrio  lJ«h1b» 
fiiat  trill  ba  iailalM  bve  at  a  aaM  af  abant  |ao«oo. 

LOUISVItXSf  XY<— CHr  otficida  are  aiakiiiK  a  thorough  investitatton 
af  the  li^llec  orotciB.  Vfithent  Hm  onblance  of  a  contract,  the  city  pays 
the  Louisville  Gas  Company  SB*  a  year  for  eich  of  its  arc  rinhri,  ti  in  t.^r. 
ing  from  i,888  to  1,900  and  amonnling  in  all  to  oeer  Ji^  j  im  n.lly. 
A.  E.  Riehatds,  City  Attorney,  h.i«  l-'m  assigised  to  an  ir.vritii;  11  mi  of 
a  contract  and  to  draw  «p  plans  f-  :  v.i's  .^ghiing  «y»tc.-r.  next  v^ar. 

DEXTER,  ME.— N.  Curtis  Fletcher  is  planning  to  errc;  a  r.t!w  plant  for 
furnishing  this  village  «ith  lights. 

DEXTER.  ME. — The  Dc»ter  Electric  Cocnpany  has  completed  the  pur- 
chase of  a  site  for  a  new  power  plant.  A  spur  track  can  easily  be  built 
so  as  to  deliver  coal  in  Ihe  bunkers  to  be  erected  la  connection  with  the 
power  house. 

FORT  FAIRFIELD.  ME. — The  proposition  of  utilUioc  the  power  at  the 
Aroostook  Kalis,  to  be  developed  kf  the  Malaa  ft  K«w  Bnsaowidc  Doe- 
trical  Po«er  Company,  wa«  diMMIIcd  at  a  raCCdt  ddam  — ctiHK  •f  th* 
Board  of  Trade. 

PATTEN.  ME.— The  awaiben  of  the  iMtea  Hetd  Coaipaari  bltaara. 
Corpcvier,  Quiuey,  Curan,  Smith  and  KaUan>  bav*  daotdetf  la  onct  aa 
Attait  Ihblinc  plant  to  furnish  lighta  for  (he  PallM  HauM,  nd  dwir 

a«m  private  raaidenccs  ■<  ■i  f  village. 

DEXTER.  ME. — A  C'niurni:<^  has  been  appoinied  to  inrertigate  the  elec- 
trical situation  and  determine  what  woiiM  '  •■  ^f«t.  to  purchase  power  or 
establish  a  plant  for  furnisliing  elcctrk  1 -cl..-  T&e  committee  comprisca 
F.  .1  Cvrry.  Ed»in  Bunker.  W.  L.  Fay.  I-  W.  Jose  and  A.  J.  Cobb. 

PRESQL'K  ISI-E.  ME. — The  prospect  of  the  early  succejs  of  the  scheme 
for  the  developniptii  of  the  Aroostook  Falls  water  power  it  tvtrj  day  grow- 
ing hrightor  Ml  r  than  $10,000  has  been  sulucrihed  lo  iba  alach  of  tbi* 
enterprise,  l  l-r  tji.uiccs  are  that  but  little  difficulty  will  ba  l"at  irilli  >■ 
getting  the        r.'<1    ubscription,  the  limit  of  whidi  It  tsit  f  jOiiOaa. 

BREWER.  ME.— A  heai)o(  will  be  (raawd  the  BodwiS  Waler  Fowcr 
Caotpaar  br  <be  Bmar  Cliy  Coindl  on  iba  eaopwy^  patidaa  tn  erect 
pokf  pad  nrii*  wiim  over  the  Laaben  aad  Gma  Point  eoada  io  the 

hick  pan  of  tba  cHr  deliver  cacrcnt  from  the  new  plant  now  beinc 
eraetad  ta  Milfard  and  OH  Tawn  ta  Ayer's  mill  in  South  Bre«er. 

rORTI_\N'D,  ME.— To  meet  the  demands  of  a  rapidly  increasing  busi- 
ne»«  the  Portland  Lighting  and  Power  Company,  is  making  plans  for  the 
er«tion  of  a  l.irge  up  fo-date  power  plant  to  h?  hvi'.i  In  Portland  or  in 
the  suburbs.  The  coinptiny  has  engaged  a  E  :  -^i  r.icliilect  and  engineer 
to  prepare  the  plans  and  as  soon  a*  the  frost  is  out  of  tlw  ground  io  the 
sf.ring  will  coramenoe  arark.  file  paw  tlatiaa  ia  to  be  opcialad  bp 
sieam  aad  i*  to  icfve  la  an  anidlhry  for  lb«  water  power  pteail  which 
the  eoBWony  baa  openttd  ai  North  Wmdhaai  for  several  jciri.  At 
the  tiioe  the  eeaapMiy  coaunencrd  busineia  the  eteam  electric  Ufhttai  plaot 
at  Woodfr.rda  owned  by  the  Deering  Light  and  Power  Company  was 
purch.ixd  by  the  Purtl.ind  Company,  and  has  eicr  sirce  been  used  as  an 
auxiliiTy  |o  the  North  Windham  plant.  It  is  planned  to  have  a  building 
jinl  (nur  times  as  large  in  the  \Vo<idfards  auxiliary  station,  to  build  a 
Iwo'Story  brick  building.  «o  x  lou  fee!,  and  to  equip  it  with  all  the 
aiaei  nodetn  apparaiaa.  Wbtn  eoaspleinl  the  aladon  wW  be  oquipped 
with  anfieient  mieMneiy  and  dyntaMi  la  develop  >^  bp.  The  GeMxal 
Elrctrio  Caatpeaf  la  to  fartrilh  Ibc  DUKbsnery. 

BAtTIMGRG,  MD.— Trepareiory  work  bu  been  eaauaeDced  an  the 
project  for  hiiriie>".ing  the  SuKjUihanra  Falls  and  River  for  an  electric 
(mcrolilic  plant  to  supply  power  to  varlou*  towns  and  cities.  A  dim  is 
tr,  he  <joit5trijcnd  airii«s  the  rivrr  at  McC bill's  Ferry.  It  is  stated  that  the 
ci,-i  of  the  »ofk  will  lie  about  I8.ouo.ooo.  J.  T.  .Mien,  of  New  York, 
X.  \.,  is  Kf-ieriil  ii>:iiij»K»'i  at'.ii  engineer  in  charge  of  the  construction, 
iirtiruti.  <^r.  ,,5  t,  (-,ri«om,  of  .N«w  Yotk,  N.  Y.,  «isd  1*0,  HinhuaB  ft 
Co,,  of  n.  Kt,  n.  Ma--.,  aic  reported  to  be  eoiaag  tba  pBCllet  ItHgrofled  in 
the  project. 

CREE.VDALE,  MASS-— Caaliact  tea  baan  awaiM  for  an  additien  to 
the  power  honsr  of  the  Uarcan  Bprini  Company  to  Grccndale. 

PITTSFIELP,  MASS.— The  PlUiCtfai  Stitet  Baltwir  Ceaipaar  ta  ar- 
rengiim  la  creet  a  aaw  power  hatioe^  tbc  plwi  far  whigh  are  nearly  caaa' 

pitied. 

SCNDERLAKD,  MASS.— nc  dodtic  l«ht  aaeepaap  bai  didded  W 
Mop  seiicrating  Iti  ova  earreitl  and  bay  It  of  Ibe  Suaderbind  aad 
Aisibrtai  etnttic  road. 

LOWELL.  MASS  — Mmiieip.il  lighting  was  favored  by  Ihe  Roard  of 
AldcrmeB  at  the  (aat  BMcting,  and  ass  order  «(  iaqnirjr  on  Mtoet  U(hdnf 
wat  iranaferred  lo  the  aaM  diy  eauneil. 


SPUKGFIELD.  MASS —Efforts  are  again  being  made  by  the  Hampden 
Eleetrie  Company  to  incorporate  for  the  purpose  of  utilising  the  water 
power  of  Little  Kivcr,  which  is  claimed  by  both  Springfield  and  W  estfitld. 

CHU:()l'Ef:.  .M.ASS — .Vmone  the  Mayor's  f ccommendations  ate  that 
the  c:t)ci  and  towna  of  Ibe  Suic  unite  to  repeal  certain  aecliona  oi  tba 
municipal  liKbiinc  law  and  leaare  a  mare  libaial  law  la  rtftti  w  iMa{ci> 
pal  bending. 

CARY\'ILI.F..  M.\SS.  The  Medway  Electric  Light  &  Pomer  Comi.any 
baa  petitioned  for  the  privilege  of  io«taUin«  claeuic  Utht  aycMuts  in  Cary- 
«!■•  attd  PeWnihwa,  and  it  ii  probable  that  tlw  aeivice  will  etao  be 
caliiidvd  to  tVertii  BdlaapliaBi. 

LEOXIKSTEII.  1IA8S.I— Anenc  other  inprowawala  uader  way  by  tba 
Leenliiftcr  Elaetrie  Ufbl  K  Fawat  CoodMoy  ta  the  encttan  lof  new  polea 
for  aloMOt  fta  aniir*  vMoa.  two  earleadi  of  palai  have  already  ar- 
rived boat  Kenb  droNna  and  the  petal  are  bcinc  ici. 

PITTSFlEtD,  MASS.-  Judge  Sleciiau  Iraalec  for  the  Wmdell  hotel 
property,  haa  boiurhi  the  <!i>«anled  e1«c!rlc  ptant  of  the  Eaian  iturjbui 
Paf-er  Company,  which  has  given  way  to  the  system  just  e^t;lbJtlbcd  by 
that  coiporalion.  The  hotel  elevator  in  to  be  .-is  crhauled  by  the  0:ie  OOM* 
p.iiiy  atid  the  changes  will  represent  an  outlay  of  about  $^,ooo. 

DU.MIl'RV,  M.VSS.— The  town  of  Duxbiiry  is  soon  to  have  its  streets 
lighted  by  eleclticiiy.  .\  company  of  kcal  men  has  been  formed,  and  the 
selectmen  will  grant  the  location  far  poles  and  wires  in  a  shurt  lime.  .\ 
power  plant  will  he  erected  in  the  town,  but  it  is  ttnderslood  that  for  the 
lirsl  few  months  the  current  will  he  furnished  by  a  Plymouth  company. 

.VORTII  ADAMS.  JLASS,— The  receoi  pctiiloo  of  the  Uo«»iic  Vaitey 
Street  Railway  Caiapaiiy  far  radwcity  to  fomtab  power  to  end  laahe  an 
operaiin«  cxmtrect  with  the  propoerd  BeaiilacMm  and  Nonb  Adiaa  food 

will  piobably  mean  extensive  changes  in  Ibe  tocal  power  plant.  The 
mad  at  present  is  ojierated  on  direct  current.  It  ia  peohlMl  that  aS  alter, 
natiaa-eurrent  system  will  now  be  installed. 

HADLEY,  MASS.— The  Conaeclicut  Valley  Street  Railway  t..ni(^ny 
contemplates  establishing  a  new  power  plant  at  this  place.  I'he  plant 
will  be  equipped  with  high-tension  machinery  and  the  old  one  will  be 
retained  as  an  auxiliary.  The  work  of  rtrciing  the  new  wirt-s  between 
Northampton  aisd  Hadlcy  and  Greenfield  Is  proareaaiog  rapidly.  It  to 
ptaooad  to  obtain  a  great  deal  of  the  power  for  the  car*  from  tlie  Green. 
fioM  eiactrie  Kght  pboi,  which  ie  ran  almoai  entlnely  by  water,  thua 
tafMnlof  the  ooit  «(  power. 

SHEPHERD,  MICUw— R.  E.  Sbotwcir,  af  Unden.  has  been  In  Shepherd 
recently  looking  over  the  proapcct*  for  on  electric  lighting  lyateia.  Ho 
made  a  ptoi>osi(ion  for  street  lighting  on  ibo  baol*  •(  twelve  Ugbie  at  |6o 
per  light  per  year.  The  lights  now  in  iita  OOM  iboal  fSO  MCb  per  year 
and  are  unreliable  and  unaatiafactory. 

PIPES  roNF.  MINN  — Tba  Ckaneil  la  talMiti  of  cMablUUBt  a  atanicfpit 

electric  light  system, 

ST.  PAUL,  HlNNw— Tba  Wen  Side  Power.  Htal  *  U|lbt  Ca^ay  haa 
been  iacorpemed  with  a  capteil  of  fso,aea. 

VmXFlH,  mmij-tt  b  •«ited«h«  m  «rdhiMcc  baa  pinH  tba  Sm 
Kadlay  ki  Iha  Cbanett  afftapeMif  |aaa,ae«  far  fanpreiaaienti  to  be  made 
I*  Ma  wgter  aad  llibl  ocrvtae  to  Ihc  eecond,  third  an*  SfUi  wardi.  Tbto 
etna  fateiadri  ty5,«oo  far  euppteaianlai  poaipinf  ntaekinety  tad  aiinar  ncada, ' 

BL'RLI.N'GTON  JfNCTION',  MO.'— Henry  Williams  is  interested  in  to- 
stalling  an  electric  light  plant  here. 

OX  ARK,  MO.— S.  S,  Bronaon,  with  otbera,  bee  Akd  ariidea  of  ineor* 
poration  for  the  Waler  Pawar.Ligbi  Caapaay,  titt  eepatal  atodi  batnf  (iven 

as  $15,000, 

GKA.ND  ISLAND,  NEB.— Thia  dly  contenplatea  eatAliaUns  an  otattlfc 

light  piai^i  >n  eonneclioo  with  tba  water  worki. 

CRAM)  ISLAND,  KEB— The  Grand  Itland  Elrctne  Light  CtopaV 
ia  eM»idering  the  matter  of  installing  an  entireiy  oew  plant. 

ALLIANCE,  NEB,— The  Alliance  Flrcirta  Ccoipany.  having  a  eapiul  of 
t;o,ooo,  baa  been  oifioiaed  by  K.  J.  Walker  aad  others,  aad  arlicJc*  of 
incdrporettan  have  been  Sled. 

SK.^RCHLICRT.  MEV.— Prancia  Ormond  inienda  initalling  a  paaiplnc 
plant  for  the  water  system,  an  ice  and  eoM-^tor^jce  plant  and  a  power  plant. 

RENO.  NEW — Tile  Northern  Electric  Company,  of  which  Henry  A* 
Bu'ivrs  is  presiiliTt,  has  decided  to  issue  Jd.iioo.iwici  bonds  for  coti-ii nc-.ion 
purposes. 

WEST  POINT,  N.  Y— Bids  will  be  received  by  the  On.iiu-ma^ter 
at  West  Point  until   February  ]   for  the  cf  ction  of  a  po^er  hu.H'.. 

ST.  JOHNSVILLE.  .N-  Y— Kotli  is  EagcUiaidt.  propriet-cs  of  tie 
Pcerlcn  Piano  Player  Weifci,  are  IniereMcd  in  the  cMahUebnicnt  of  an 
i;|.:-etHc  light  plant  here. 

THKRKSA.  N.  Y  — It  is  reported  that  the  Tkeicaa  LItht  Conipaay  ba» 
been  matited  a  f(.ir.oii<He  lo  rfteblUb  an  rlcclric  light  plaal  to  be  ewiKd 

in. I  or'falcrl  by  the  viIlLge. 

IIKUOKLV.N.  .N.  \  .  — l  lie  Stale  Cciim^sioii  of  C^is  ^>i<l  t  ...  i^^vuv.  at 
.Mbany,  on  IHC-  49  .'nilhorizcd  the  Kings  County  Elcciric  Ugljl  A>  Power 
("omiiany  to  incrensc  iis  capital  from  $s.n<j  ',<!'>'.'  to  JH,  iki.imki.  a  poriioa  of 
this  increa^c  10  be  used  to  equip  nnii  jr.ake  in-.provcmenla  in  its  plant 
during  the  year  I'ri.t. 

GREENWICH.  N.  V.— Bide  will  be  nceivcd  untfl  Febnsary  ;  by  iU« 
Village  Board  af  TnMleea  for  famiehklg  Material  aad  IsKbling  the  atreeto 
and  two  eiutoa  beaiia  tor  •  period  af  either  one  or  Ave  yearo  froai 
July  1.  ipodi  Ike  ttraeia  ta  bo  ttihtcd  tritb  -fo  eketrie  are  lanpa  «f  j,aaa 
<p  each  fraia  aundown  to  Mnriee.  S.  J.  Tefft,  VIPage  CleHt. 

SARAKAC  LAKE,  N.  V.— The  Pi,,,l  ?,-,;iS,'s  I  l.nr,,-  I.i„ht  »  Power 
Company,  of  Sart1«a«  Laike,  which  h.n  pci-dmg  he:.. re  I'lr  suie  River  Im- 
provtvenl  CaBuaiasiaii  application  for  authority  to  build  reserroira  on  the 
Sannae  River  to  flood  400  acre*  of  State  tandes  bi*  applird  lo  the  Slate 
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Gai  Comniittion  tar  autborii)'  )m  imnuc;  businen  and  lo  h*ur  $ior>,«ou 
*Bt<.>ck.  The  compttny  o^rr^  to  build  the  dam*  to  •ttnrc  WAIrr  vilboat  rxpcoM 
lo  the  Slatr.  Tbc  ilirec^on  include;  Phclph  Smith  and  Artbur  B.  tUMT, 
of  I"»ul  Smiths,  »nd  John  M.  CanCncIl,  of  Malonc. 

1>UNX,  N".  C— The  new  electric  light  pUnt.  owned  ami  «ptntied  tte 
town,  has  rccetitljr  been  put  into  iuceeisful  uperation. 

MLES,  OHIO. — The'  St^r  Eleclrie  Coitipany.  of  Xiln,  has  been  imor* 
por^firl  with  a  cipiut  of  Sm.oou  by  ;»ine«  P.  CilViert.  \V.  H.  Mlelill^ 

ar..  ,■- 

^  XENIA,  OHIO. — The  Ciliien*"  Li|[bt  &  I'omer  Company  wat  recently 
orginiied  and  inetfrpuritcd  by  1'.  H.  Flynn.  F.  B.  Dress,  Walter  L.  Koch, 
J.  M.  Dillon  and  A.  W  Tre^ire.    The  cumpany  is  capitalierd  at  $20,000. 

COLUMBr.-;.  I  ill  H).— William  Wilcox,  •uperintendeiit  of  the  elenrtc 
lisat  plant,  ha>  reccromendcd  t«  ib«  BMrd  of  fulilM:  Service  impravciaci]l« 
M  4e  |4ini,  iMtadlaf  iIm  iatutuiidii  of  •  tnrbiMtiMnior.  «t  m  MiknM 
caw  «f  fIjiMa. 

UARYSVULB.  OHIOw>-^TbC  MMymtUt  tigto  ft  Water  Coitipany  ex 
pm$  Ih  lb«  Mir  taatt  •»  »dd  ■  n«W  MflM  to  i^a  eqiuiHiseot.  whicb 

mv  ht  at  Dm  tmMM  tut*-  TIm  «Mn|NMy  «iU  bIm  iwttU  •  4itcci-«a» 
McM  4mtw>  to  ti^7  ■  eiMBnerctal  Ufktlns  dreah, 

GEARY.  OKLA—ne  GcMy  Ufkt.  Pbmt  *  fee  &n»aiv  hM  htui  ia. 
MrpariMd  with  a  eapftal  of  fts^am  tr  J.  J.  Botb,  aiai<lci  F.  D|w,  awl 
•Am. 

BAKER  CITV.  OKE.— The  Kanic  River  Qcctric  Power  Campuy  ka*  b«n 
Incorporated  with  a  capital  of  fj40,«eih  bjT  Fraah  W.  JftSmt,  Jaawt  K. 
R  '  i^.  J.  iin  t:.  Bitiitham  and  other*.  The  caapiiiy'a  priodtpal  flace  «f 

businesa  will  be  at  Ilaker  City. 

PORTLAND.  ORE.    Tlie  Cascade  Power  Company  is  aeckiac  la  HCUre 

an  elecfri-  Jriil  r,-,^,-  f-atv  ]  fr  in  this  city,  and  »4  an  evidence  of  good 
fai'h  ill  till-  un  l. : ;  l.ii.,(  h  .s  1  ivned  the  two  committeeo  of  the  Council 
10  vikit  and  iniptct  its  new  power  ttation  which  has  recently  been  com- 
pleted. 

PHIL.M>RI,PIII,\.  PA. — Mayor  Weaver  i»  inRttgating  ait  invr'^tig.ition 
•f  tba  eitjr's  cxpenie  for  iSeetric  lighting,  and  it  ii  probable  that  ih  -  m  i-  ^ 
tioa  of  Mtabli>,hitiK  a  ei'.y  plant  wil  be  broungbl  before  tnc  [o.-opl,- 
fccfore  tfcc  time  corner  for  upciiillg  bids  (or  electric  lifthting  in  iy-. 

UAKJUSBUKC,  PA. — 11k  Cenual  Penniylvania  TracUoo  Company  a 
tunuiag  far  Ua  new  power  plant,  vbidi  t«tii  ba  located  adjacent  to  ii« 
aM  Ke.  r  pltnl  an  Sowh  Cuieren  SbMt.  The  ac«p  plant  wUl  be  •(  ample 
capacity  to  take  care  of  alt  the  power  rei)ulrcinenla  of  (be  company  for  the 
imnirdiaie  future  and  will  replace  three  pL-inta  which  tbc  company  now 
h-:i  it:  irr-.-i'-r     Tlic  building  will  t,.    1 : feet  long,  loj  feet  w  i  le 

11  ;tc'.  lri;li.  It  will  have  a  s-.-.v:  f.  .nui  with  walls  of  connr.nc-  Tlio 
equipment  will  cfinMt:  «l  Ihric  horitonial  cross  compound  condensing  Cor- 
Uh  eMgfaaca  ol  t,Dii«  hp,  vch  dwas^aannected  to  a  6su-kw  geoeralor,  all 
la  be  famitbed  by  the  AIHi-CbilaMn  Company.  Tbcic  unit*  will  hair*  a 
ctpaeitT  of  so  per  cent  otwrlgod  for  ■berl  pariodii  tbaa  (iviac  a  laatrhnnin 
(Vaelt7  for  the  entire  ptani  of  abODt  4,jeB  bp.  Tbe  cniine  room  wltl  ba 
so  ft  X  170  ft.  A  traveling  crane,  operated  by  electric  motors,  will  serve 
the  tn-.iri:  irngineroom  floor  and  will  have  a  capacity  of  jo  tuns.  The 
liin^rr  ttM>«i  will  be  45  ft.  wide  and  extend  the  entire  Irnjrl^  if  f^'^i  build- 
jnd  will  contain  for  tbe  present  live  j.-;  Im'  i"  il<r,.  ni.Miiifri:tured 
ty  i^.  Kifelcr  Company,  of  Witlianu|Kirt,  IV  .-Xmple  space  has  bf-eit  pro- 
rUed  far  imialUnc  additional  beUett  and  cnginM,  ai  tba^pladl  will  baira 
aft  nftfaaate  capacity  of  ».om  or  19,000  bp.  An  intereitinc  feature  of  the 
flaw  plant  will  be  the  water-supply  tunnel.  Plans  have  been  drawn  and  the 
•orb  will  shortly  be  st.irted  00  the  boring  of  a  j  fl.  tunnel  in  the  solid 
rock  30  ft.  befC'W  tT^r  surface  of  the  ground,  extending  from  the  plant  in 
a  direct  line  un  Ii-.'  tii^  yards  of  the  Central  Iron  &  Ste«l  Coiupany  to  the 
hver.  From  the  river  bank  a  jo-ft.  cast-iron  pipe  will  extend  nearly  to 
6>e  iaiand,  at  which  point  in  Ihc  liver  the  Imt  quality  of  boiler  water  is 
to  be  ofalaiocd.    The  total  coal  of  Uk  plant  will  approximate  $250,000.  All 

af  iba  waili  to  Mnt  cmiad  «at  ittai  plana  yra)MMd  bgr  aiid  tuider  iha 
dirraflitm  af  Umm  D.  Fran,  ootmihinc  angincer  of  Ibb  vOr,  and  W.  C 
Gadbili  aad  C  O.  IfaUlaniit  af  New  Vailc  City.  aaiB(  ai  wfariMW}'  ale» 
tncal  animeefa, 

BELTON,  a.  C— Tba  Man  h  Mm  Ufbled  hr  dacHkhy  intabhad  hjr  iH 
awB  ptoot,  wUdi  baa  rOTcntlr  bna  pnt  »l«  apa ratio*. 

BARTi:.nT.  TEX.— Tbc  Birtlctl  ElccMe  Ufbi  ft  Motor  Coapimp 
bat  Jaal  bees  incorporated,  with  a  o^Mlai  ilacb  of  9io,iooo. 

PRICE,  UT.\1I. — The  (ireen  River  Canal  Company  has  decided  to  llUlbc 
extrnsivc  improvemeitts  in  tiie  spring  on  the  dam  and  canal.  It  is  proposed 
10  raise  the  dam  3  it.  in  order  to  get  sutlieient  fait  to  put  in  a  powar 
plant  for  raising  tbe  water  to  the  first  benches. 

PORT  TOWNSE.ND.  WASH  -II.  M.  lUiinelt  and  E.  A,  Sfmms  are 
asking  for  a  franchise  m  ritabli^h  and  maintain  an  electric  light  plant. 

I'RESCOTT.  WASH.— Ki>lieris  i  ilen.Urvnn,  of  Waitibun.  Wmb.,  pro- 
prietor of  tbe  Waitsiiuig  rU'L'Tie  IikIiI  |>l:iiit,  are  about  to  apply  tO  lb* 
Council  for  permission  to  extend  ilteir  system  to  Frcaeott. 

VLUEKIKLD,  W.  \  .\.  w»i.  i;.  Fowlcr  bi*  peiliJoaad  tef  a  ttancbire 
to  operate  an  electric  liiiht  plan'. 

IlF.LOri',  WIS.— W.  <;.  Uh,»l<r.  1  I  .  ,  I  ,.  hi>9  applied  t-j  the  Council 
for  a  franchise  to  cotistr-.iet  Atvl  oiierai-.  jr.  tiU-L-tnc  ;i«l:t  sytirin  in  the  city. 

KILBOURN,  Wis.- -Philip  1..  .Spi->r.ni-r  li.is  .iit(j|u-,J  ioi  tiL-riniision  to 
(OaMmd  a  dam  acro«<  \\i»c,iri.in  River  at  the  Hrll-i  t.i  f  in.nh  lym.r  for 
Ml  'tecttic  light  plant  to  Ik-  consuticiefi  h.ir. 

MOX'KUE,  WIS.—  The  Shvlwygaii  l-iubi.  l'M»cr  i  Uailway  Company  has 
•oinplcled  tba  pnrchaie  «f  the  Elhhert  Inlrrufban  Line  and  iba  li|hti]« 
|lim  in  HM  cMr.  aad  will  taimediaiely  perfect  p^na  t«  na  a  lin«  from 


Plymouth  to  lUkhart  T.alic.    Ii  i«  c3cpee:*d  that  Hm  Haa  aHd  be  iwaaloB  b> 

for  the  tuning  of  tlic  summer  season. 
ST.  JOHN,  N.  B.  -The  city  government  will  piece  at  Iha  dli|Mlil1  of  an 

expert  engineer  a  »um  of  money  sufficient  to  Investigate  tbe  subject  of 
tbe  development  of  power  at  the  Reversible  Falls  at  the  moutli  of  River  St. 
John,  at  the  north  end  of  that  city.  The  name  of  .Mr.  Vogel,  of  Ottawa, 
j»  nettttoncd  oa  tlw  hydraulic  engineer  for  that  purpose.  It  i*  ii-jtimiited 
tbat  «o,ooo  horse-power,  now  going  to  waste,  could  be  developed  ai  these 
falls. 

PETROLIA,  ONT.- Thic  Peitolia  Gat  Coinpatiy  kia  been  incorporateil 
with  a  eaaiial  •(  •Maaa  u  atamrfaeiure  gar  and  doeiricliir  for  Ijgbt,  bant 
and  po««r  purpoaia,   Tbc  prwiithinil  direelort  are:  W.  CX  Kiaoa.  Cbati 

SwalK-y,  Toronto,  and  J.  W.  McCutcheon,  Petrolla.  OnL 

OTTAWA,  ONT.— It  il  believed  that  the  Unitrd  States  Government 
will  apfioiot  three  commissioners  from  Maine  to  net  with  the  Canadian 
Commissioners  in  the  adiustmeot  of  the  disTi.itc  thr  div^eraion  of 

water  from  the  River  St.  John.  N.  B.  Upon  the  retuiit  of  the  minister 
of  public  works  to  Ottawa  the  Dominion  Governntent  will  probably  decide 
u|>on  tbe  subject  of  co-operation  with  ibe  United  Siatea  aulhoritic*  in  tbe 
protection  of  Nitmea  Falla. 

ENSEKADA.  MEX.— MT.  A.  Vaman.  who  rcoenttp  bouibt  tbc  walar 
and  electric  light  plants  of  this  town,  h.i«  Seguit  to  repair  them,  as  tbey 
were  greatly  in  need  of  ulteraticns  when  he  took  hold  of  them.  Under 
his  contract  with  the  City  Cnuneil,  duly  authorited  by  tbe  Governor,  he  is 
obliged  \o  put  up  an  M.-ir.l'.  new  plant  and.  as  it  is  understood  tlut  Ina 
lime  for  beginniitg  *urb  an  iniprovciacBt  is  aoon  to  expire,  be  is  now 

ptafmrint  to  Hart  wp  tbe  oodUfwciioo  of  the  new  plant  It  it  alaa  aMtd 
tbat  after  tba  caoplttlaia  of  tbe  iaipravaiacala  conttenplated,  Kg.  V«(|m« 
will  tndanobe  cataUSdraicni  af  a  im  plaM  for  foal  pwpaiai  and  iha 
ioilnltaiiea  of  a  Itlepboiie  tyitnn  wllfab  tlw  town  Ihtila, 


A^fev  Industrial  Companhsm 

rm  FBINCETOK  ELECTRIC  COMPAMY,  PrincalM,  Tbttn  to  bata 
locoipoTtted  with  a  capital  of  (6,000,  to  dcd  In  cleelfle  aappl^  E,  C 

l-^meti  is  one  of  the  incorporators. 

THE  TEI.EPHOXE  CARBON  COMPANY,  of  New  York  City,  haa 
been  incorporated  with  a  capital  5^:-cV  r.f  $r,t-^o.  The  directors  arc  I.  T, 
Madsen,  M.  J.  Lelli%  and  F.  Xi  -  .  .  .N\  ..  V.  :k. 

THE  WASHINGTON  ELECTRK  i  tJ.Wi'AN Y,  of  Waahington,  N.  J., 
hm  batn  incorporated  with  a  capital  stock  of  (50.000.  The  ineorporatota 
are  WniUm  II.  Houston.  William  W.  Severing  and  WlDlam  P.  Gretna. 

THE  ILLUMINATING  ENGINEERING  rUBt.ISRINC  COUPAIiy, 
of  New  York  City,  ha«  been  Incorporated  with  ■  capital  stock  of  $ta.oaCk 
The  <tir'c*ir3  ere  E.  L,  Elliott.  Edgar  tleekman  and  C.  C  .  HeeVnsan, 
Sew  'S  i.  I. 

TIIE  NEW  V  UK  &  WESTfltrSTI  R  \f\!TIARY  FIRK  ALARM 
COMP.VNY.  of   V.^nUir-,    .N     1  .  briii  iiiL-iir|,oriiied  with  a  capital 

stock  of  $50,000.  Tile  directors  1*1  ikc  C3n;[*a5i>  arc  J,  Deritt,  W.  J. 
Card  ^;.l^  .nt  1  J.  F.  Benson,  Yonkers. 

WESTERN  CONDUIT  CONSTKUC-flON  COMPANY.— It  la  reported 
frani  Salt  Ulic  CHr  Alt  tiN  WatMni  CondaH  CtMlnMlhM  Ctmpinir  to 
died  aittdea  of  incarporation  witb  ■  eapitat  of  •leokoco  and  that  tbe 
officers  are:  P,  II,  Donahue,  president:  T.  D.  Pitt,  vice-president;  G.  R. 
Cleaveland.  secretary  and  treasurer.  These,  with  W.  R.  Ilatcfainjon  aad 
Frank  Hinei.  comprise  tlie  board  of  liinctort.  The  companf  WIU  flUfltt' 
faclure.  sell  and  otherwise  operate  a  oerlibl  pntcill  Cllled  tba  '%OHlblMd 
Curbs  and  EJcslrtc  Wirt  Conduit. 


NEGLIGENCE  OF  LIGHTING  COMPANY.— Tbe  Supreme  Court  of 
Ftnnqrifaala  in  tbe  ctat  of  Miller  «a.  Lewiiiaim  Ehttifc  U|bi,  Hatt  ft 
Power  Conwanp,  on  tbe  appeal  of  Ac  defendant.  aSmed  Cbe  deeiiion  ad 
the  lower  eenrt.  It  held  as  follows:  (1)  Where  defendanl.  an  electrie 
ligbl  eampany,  suspended  an  arc  light  at  the  intersection  of  acTcral 
streets,  and  one  of  its  employees  lowered  the  lamp  anil  1rft  it  <D)«<ier  charge 
of  a  hoy.  and  a  sleigh  driven  around  the  corn- r  (imck  the  wires  of 
the  laai)>,  which  then  struck  plaintiff,  who  was  cruising  tbe  street,  the 
qniatlott  of  the  negligence  of  the  Utbt  company  waa  for  tbt  jury.  <«> 
Whether  a  pedestrian  ws*  negHgcnt  lo  attempting  to  croet  a  ilivet  at  a 
pUet  otto  than  the  tefalar  croadng  b  for  tbe  larjr.  In  an  aMlta  for 
bi|arr  touted  bp  a  litre  electric  srire.  The  oourt  rcnarliedt  "At  to  the 
ptaiMtlBTs  alleged  contributory  negligence,  a  pedestrian  is  not  necessarily 
negligent  if  he  leaves  the  sidewalk  and  crosses  the  street  at  other  than 
the  regular  crossinfs  In  »o  doing  hr  rniv  pncnonler  rWtt  that  be  woald 
not  on  the  sidc.ilk;  Im'..  mil'  :lu.v  lur  tn.ir.lftal^  It  it  far  Iht  JtR7. 
not  tbe  court,  to  say  tiiat  his  act  was  GcgligLZit." 

LIGHTING  CORPORATIONS  I'OWF.RS.^In  the  appeal  of  the  de- 
fendant in  tlse  case  of  Brown  vs.  Gerald  ct  al.,  tbe  Supreme  Judicial  Court 
of  Mwoe  bat  tuttiined  Iho  ivdgnitnt  with  ettti,  wMi  a  dtttal^  far  a 
perpetud  fatimelten  to  iiane.  (Tndcr  11*  eboner  a  eerporatfam  (the  SdbnUl- 
cook  Manafaclnrbic  and  Power  Company)  was  empowered  to  Dsonufacture, 
aeneralc,  tell,  diltribute  and  supply  electricity  for  lightiiw,  heaiinc  ttao- 
tiiin,  nisnufiicluring  ir  ineeliaiiieal  luirposes  in  Benton  and  Albion,  or 
for  any  or  titlnT  of  such  pur|:-i>ses.  It  was  authoriied  to  Iniild  and  main- 
tain n  «inin  nj  J.uns  on  the  ^cbailiciok  River  iti  Bent'iti:  also  to  take,  as  for 
;f.iM:c  'jMs.  any  watrr  rights  rir  Uovl.  ai-.ti  t,>  flow  any  lands  or  other 
I'livtlcgrs,  for  tbc  iiurpMse  of  construciing  aud  maintaining  its  dania  and 
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Uw  ctublitbmeiit  of  it*  |ilani.  but  not  to  flow  any  mill  privllrce  a|Kin 
which  R  dam  wan  ibm  built  witltmit  the  conwnt  of -the  owner*  thereof. 
It  wu  al9K>  rmpDwrrcO  x^tccifically  lu  iraii»iD>t  rlcclric  iKiwrr  wilhtn  mm) 
towns,  for  tenw  or  «alr.  "m  «uch  manner  a*>  may  1»r  cxpolirnt."  Jiml,  i>ub- 
Jecl  to  ihe  gcnrral  Inws,  lu  erect  anil  wireii  for  that  purpose.  The 

towns  and  ihr  corpurutlon  were  tiutlioruct)  to  nuke  contracts  fi>r  i>iibHc 
lighting,  Vr'u*r  tn  the  bringinR  of  this  b«ll  the  cor|koration  hail  cunstructnl 
a  (lam.  errcte<l  a  station,  and  wan  InfttallinK  an  electrical  plant,  to  Iw  con- 
nectrit  with  the  water  wheeU.  It  had  contracted  to  deliver  to  a  manufac- 
lurins  corporation  in  Winslow  Uhc  HulhnRswurtfa  &  Whitnt-y  C'om|>any) 
Ihe  entire  electrical  current  or  energy  «le\cUKped  by  water  power  on  th« 
dam  for  a  period  of  to  years.  The  current  was  to  be  delivered  by  the 
electric  company  at  a  p^nnt  in  llenton  near  the  Win«low  line,  where  the 
other  party  wn«  in  take  it  and  iraniimit  it  by  tine*  of  its  own  to  itx  own 
milb  in  \V  insluw  for  use  a^  tH>Mer  in  manufac'unnc  ttulp  and  paper,  lly 
a  MlMdemniiat  agreriiM-nt  the  right  wn*  rctcrved  by  the  electric  company 
to  take  from  the  wires  lo  much  cictricity  as  miicht  be  re«iuircd  to  enable 
it  tn  perform  i^*  duties  an  an  electric  light  company.  The  proinised  line 
of  pole«  and  wires  from  the  electric  station  to  the  jKiint  of  delivery  of  the 
CurrciK  at  the  Win^low  line  wa*  nearly  6  mites  hmg.  It  did  not  follow 
the  mads,  but  crowed  34  farm*,  including  the  plaimitT's.  The  company 
utidrr  its  charier  bad  by  regular  pntcerding^  lakrn  a  hirip  of  the  plain- 
tifTs  land  for  the  purp«>se  of  erecting  thereon  its  line  of  poles  and  wires. 
On  a  bill  brought  to  enjoin  the  company  and  it»  agent*  and  wrvant»  from 
erecting  such  pules  and  wires  on  plainti9'«  land  so  taken,  it  was  now  held 
thai  the  c<raTi>any  bad  not  such  (M>wer!i  of  nnineni  domain,  and  could  not 
nuke  itself  a  genujiH-ly  public  service  corporation  or  "quasi-public  corp&ra. 
tion"  by  voting  that  it  inten»led  to  ijrrfitrm  duties  as  one. 


Obituary^ 


Mk.  C.  T.  YERKES.-One  of 
the  great  d«tniinnting  personatilirs 
in  the  street  and  electric  railw:iy 
hebl  pB'iiH'd  away  la^t  week  in  Mr. 
Oiarles  T.  Vcrkes,  who  died  in 
.Vew  Vofk  City  at  tbe  Waldorf- 
Anitiria,  soon  after  his  arrival 
fr<*m  T.nndon.  The  end  came  on 
FJccember  Jt},  and  was  not  unrx* 
pected,  a»  Mr.  Verkes  had  been  a 
tick  man  for  srime  time.  Mr. 
S'erkcs  wa-t  bom  in  Itiilatlelphia. 
June  it*,  i^J7,  and  entered  buM- 
ncsN  life  in  a  commission  house. 
K-c^iming  tn  1859  a  s(i.>ck  broker  on 
the  local  exchange.  Forced  into 
bankruptcy  by  the  |>anic  of  1871, 
he  speedily  recnvcrr*!  and  with  a 
new  fortune  went  into  Thiladelphia 
railwayn.  Still  ••iKculating.  and 
losing  heavily,  he  vient  we^t,  ami 
c.  T.  y»RKi;«.  finally  wtile<l  in  Chicago,  where  he 

established  a  bank  and  entered  the  Chicago  traction  field  in  iS«6.  From 
control  of  64  miles  of  track  be  soon  buili  up  a  »y*tem  rmbudying  2it7  miles 
of  track  and  crtM^  town  line*.  30$  miles  of  suburhan  liiM>,  ami  7j  mite*  of 
■inglc-irack  ete\-ated  service.  In  1901  the  Yerkc*  system  was  sold  and  its 
owner  then  transferred  bin  intere&ts  and  energies  to  London.  wbuMr  rapid- 
transit  facilities  were  seriously  undrrde\rb»tied  an<l,  to  his  keen  furesight, 
pre*enled  great  |Hl^sibiilties  under  an  electric  regime.  In  Lund-  n  he  formed 
the  .Meiropoliian  Uistrici  Traction  Company.  Ltd.,  which  was  privately  sub. 
•crtlwd.  and  msdc  plans  for  the  building  of  some  140  miles  of  underground 
and  surface  track*  at  an  ex|ieniltiure  of  it  least  $85,01*0,000.  The  «y«tem* 
which  be  «ucceeded  in  taking  over  and  ci>n*<4'lii1aiing  into  the  I'ndergrouad 
Electric  RaitMuy*  Coniitany.  Ltd..  were  the  Metropotitan  Disirici  Knilway; 
MetTo|M>Iiian  Railway;  tlreai  Xotihern.  Piccadilly  &  Urompion  Railway: 
Cb-inng  Cms*.  Fusion  &  llainpstcad  Railway:  llaker  Street  ft  WaterUNt 
Railway.  His  plans  f«ii  then*  systems  comprise<l  the  conversitm  (►f  the  Mel- 
rO|K>)tlan  IMslrict  Railway  from  steam  to  electfieiiy.  the  buiMing  of  the 
llakrr  Street  St  Wnlertoo  Railway  from  tbe  Waterloo  station  to  the  l^mdon 
$t  StMiih  Weitern  under  the  River  Thames  to  Vtcloria  Kmbanltmenl.  thence 
to  Trafalgar  S<iuare,  thence  10  iVcaililly  Circus,  to  Regent  Park,  terminat- 
ing near  the  llaker  Street  station  of  the  Melro|kdiian  Railway  Comi»any. 
Tlie  Metropolitan  Railway  Company  Mr.  Verkes  purchascl  from  the  rj>ndon 
Ic  Cbive  Finance  Corporation  for  2$  \*cr  cent  of  the  amount  that  had  Iwen 
cx|>ended  on  the  luirt  of  the  road  completed.  From  Waterlixi  this  road 
has  liccn  extended  by  Mr.  Yerkes  10  the  Klepbant  and  CaMie  and  from 
ISaker  Street  lo  rnddtnglon.  the  Ixmdon  tcrmmm  of  The  (treat  Western 
Railway.  The  fireat  Xorthern.  ISccaditly  Ik  Brompton  Railway,  which 
Mr.  Yerke*  aoitiired,  runs  from  Finsbury  Fark  to  F^arl's  Court.  Included 
in  the  system  of  the  I'mlerground  Kleclric  Railway*  Company.  Ltd..  is  the 
system  of  surface  line*  of  the  London  L'nilcd  Tramways,  which  starts  from 
Sliepbeni's  Hush  and  lliimmersmiih  ami  nins  to  ||anipl4Mi  C<nirt  and 
Soulhall.  In  tin  olrituary  notices  tbe  London  jncs*  has  heen  warm  in  11* 
eulogy  of  the  service  ren^lcrrd  by  Mr.  Yerke*  to  that  city.  Tbe  deceased 
has  left  a  f<irtune  estimate^l  at  fmrn  Sio.oon.ooo  to  $1  <t.i>on.o4io,  or  more, 
and  by  his  will  has  given  s«'me  f i.mou.uoo  in  pro|>erly.  pKiure*.  etc..  to 
the  Metropolitan  Museum  of  .\ri  in  \ew  YofU  City,  after  the  life  interei-t 
of  Mrs,  Yerkes.  .Mr.  Yerkes  has  ats<i  left  $100,000  to  tbe  Cniversity  of 
Chicago  for  the  maintenance  of  the  splendid  trlr«iciipe  and  observatory 
given  by  bim  and  known  by  his  name,  at  l^nke  (k-neva.  Wis.  Mr.  Yerkes 
left  a  widow,  *<»n  and  daiigbier,  iK-tMcen  *bom  the  rotate  is  disi'led.  except 
liberal  legacies  to  some  friends,  relatives  and  employees.    In  tbe  end  the 


great  residue  of  tbe  estate  is  to  go  to  the  foundation  and  maintenance  of 
A  hosfM-al  in  New  York  City,  which  will  thun  get  an  endowment  of  pos- 
sibly $10,000,000.  ,\b  a  motter  of  fact.  New  York  appears  to  be  reclplenl 
of  all  but  about  Si,ooD,ooiT  in  the  final  settlement. 

MR.  J.  K.  FKRRY.  of  r.ockpon.  N.  Y..  one  of  the  clty'»  oldevt  and 
liesi  kiiown  business  men,  and  an  original  director  of  the  Niagara,  Lockporl 
k  Ontario  IWer  Company.  die<l  recently  at  his  l»ome  on  Waterman 
Street.  For  several  years  he  had  been  a  sufferer  with  Briglii's  disease  and 
had  taken  trip*  to  California.  Cuba  and  Horida  for  bis  beallh. 


YersonaL 


.MR.  RKNK  LION.MS.  the  electrical  contractor  of  MontreaL  Canada, 
h.t«  entered  the  electric  tixlure  and  supply  business  and  has  opeiKd  a 
tixiure  and  show  room  at  1160  St.  I.Awrervce  .^treet.  Mt»ntreal. 

.MR.  I'RAXK  S.  IL\STIXC,S.  the  linancier.  once  promrncnt  iu  the 
Kdinm  Lighting  held,  »  a  director  in  the  new  Columbia  Trust  Coispany 
which  has  begun  buiiiness  in  New  York  City,  wiib  0  capital  of  li.oi^.ooo 
l<nd  a  sunduft  of  tbe  same  amount.  Mr.  Hastings  is  president  of  the 
Irtitanapolis  (^r*  Com[iany. 

.MAJOR  GKNKRAL  A.  F.  ItLtSS,  who  has  been  for  many  years  general 
superintendent  of  the  Maiden  F.leclric  Company,  ha*  now  been  made  gen- 
eral suiierintemlcnt  also  of  the  Maiden  and  Melrose  («as  Light  Company, 
the  Suburhan  tias  and  Klectric  C<Hnpany.  the  llaverbill  Electric  Company 
and  the  Springfield  (»as  Company. 

MR.  II.VRRY  W.  IIUWKX.  who  has  been  for  two  years  past  an  examiner 
of  telegraphy  in  the  t'.  S.  I'aient  f>Hlice,  ha*  resigned  that  position  and 
associated  himself  with  Messrs.  Chapin  &  (?o.,  patent  attorneys,  of  Spring* 
Acid,  MaM.  Mr.  Bowen  is  a  graduate  in  electrical  engineering  from 
the  Worcester  Polytechnic  Inslitiite,  1  le  has  had  about  ten  years  in  the 
Talent  Ollice  as  an  examiner. 

.MR.  .\.  F.  I'OTTFR.  sufierintendent  of  iransportaliun  of  the  Rhode 
Ifilaiid  Company,  of  Providence,  R.  L,  has  been  apiK'inted  general  nunager 
of  the  com|>any  to  succeed  Mr.  R.  I.  Todd,  who  has  become  general  mana' 
ger  of  the  Indianapolis  Traction  &  Terminal  Company.  Mr.  Potter's  sue* 
cessor  as  superintendent  of  transportation  is  Mr.  Samuel  Riddle,  who  haa 
been  connecteil  with  ibe  traoft|M'rtatton  deiiaritnenl  of  Ihe  coni|itany  since  1904, 

MR.  FRANK  TOWNSENU.  chief  engineer  at  tbe  .S<mlh  Street  station 
of  the  N.irragansett  F.kctric  lighting  l%>mpany.  Providence,  R.  L,  was 
given  a  pleasant  surprise  on  Cliristmas  Fve,  when  the  employes  of  the 
steam  departnMni  prcwnled  lo  him  a  band<<onie  gold  chain  and  chnrm. 
The  charm  bore  on  one  side  tbe  inscrpition:  "Presenteil  by  tbe  Kra- 
ploye*  of  the  Steam  l>e|<4rlment  of  ilw  N.  E.  L.  Company,  11105,"  and  on 
the  reverse  side  was  the  Masonic  emblem. 

MR.  H.  ANDREWS.  It  is  uinlerstowl  that  Mr.  Horace  .Andrews,  preM- 
dent  of  the  Cleveland  Fhrctric  Railway  Company,  will  accept  in  January 
Ihe  presidency  and  active  managenKnt  of  the  *yndkale,  owning  and  con- 
trolling a  large  number  uf  tractii»n  lines  tributary  and  contingent  to  tl»c 
line*  of  the  New  Y«"rk  Central.  .Mr.  .Nndrew*  ha*  decided  to  deelme  the 
offer  of  Mr.  Yerkes.  of  the  management  <>f  the  lines  of  the  London  system, 
on  the  ground  that  the  American  Add  is  a  broader  one. 

MR.  WFSTINCIIOCSK.— A  s|>ecial  telegram  from  Pittsburg,  of 
Ikcember  J4,  say*:  "<tet»rge  Wesiitigliouse,  Jr.,  i*  regarded  as  tbe  Santa 
Claus  by  bis  army  of  workingmcn  in  Pittsburg.  They  received  their  pay 
envebipes  yrstrrilay  ami  all  salarird  employees  found  one  month's  addi- 
tional pay  therein.  A  nice  note  telling  of  the  good  work  they  have  dc>ne 
in  the  past  and  wishing  them  a  merr>-  Christmas  was  enct<^scd.  The  coin* 
pany  paiil  iuit  yesterday  $150,000.  .About  $25,000  of  that  amount  wraa 
given  by  the  corporation  as  a  Christmas  gift.  The  year  i9u<»  is  a  record 
breaker  in  ilie  history  of  the  WeMinghouse  business" 

MR.  VINTON  A.  SEARS,  of  lU^un.  Ma**..  wIm»  some  monllis  ago 
resigned  from  the  various  automatic  telephone  comiMinies  in  Masuchusetls, 
has  moved  to  the  Sears  lluilding,  Iktston.  where  he  wilt  continue  to  en- 
gage in  inde[H-itdent  teletihone  work.  Mr.  Sears  organized  the  .Auto- 
matic Telephone  Companies  at  .New  Ilcdford  and  Fall  Rtver.  Massachu* 
*ett*,  aiitl  IS  the  author  of  "Telephone  flevrlopmenl.  Sco|ic  and  KtTect  of 
Citmpctitton."  of  which  a  large  number  of  copies  have  been  issued.  He 
will  pay  attention  to  telephone  invrstmeni*. 

MR.  A.  FCC.ENF  MICIIKL  is  now  with  the  Geo.  H.  Cihwrn  Conip.uiy. 
ailvertising  engineers.  Park  Ri>w  Building.  New  York  City,  having  re- 
signed a*  assistant  advertising  manager  of  tbe  Standard  Paint  Co.  Mr. 
.Michel  is  a  graduate  of  Rose  Polytechnic  Institute  and  his  professional 
experience  includes  two  years  in  the  engineering  drpariment  of  the  dia- 
mond Chain  Works  of  Ihe  Federal  Manufacturing  Com]»any.  charge  of  Ihe 
testing  de(»artmeni  of  the  F.wart  Manufacturing  Company,  and  the  assistant 
managership  of  the  deparlmcnt  M  iKibliciiy  of  the  International  Steam 
Pump  Com|t4ny   under    Mr.  l^iihsi.n. 

PR4>r.  A.  C.  HELL.— .\  si»ecial  di*palch  from  Sydney.  N.  S..  wl  l>e- 
cemlier  jg.  says;  "After  exjierimentitw  for  a  number  of  years  at  Cape 
Itreton  with  Using  kite*.  Prof,  .\lcxander  (Graham  Bell  succeeded  /enter- 
day  in  having  his  latest  designed  kite,  the  Frost  King,  rise  in  the  nir 
and  carry  a  weight  of  izy  piwind*.  this  including  a  man  weighing  i6y 
t*<»unds  anil  f**\>K%  and  lines  weighing  |»«Minds.  The  kite  itself  weighs 
M  psiunds.  making  a  toul  weight  of  jNR  pound*.  The  kite  roM-  |n  a 
height  of  thirty  feel  and  remained  there  steadily  until  photograph*  were 
taken  of  it.  It  rt»c  gracefully  and  Je-cended  just  as  cisily.  remaining 
under  perfect  control  the  entire  time.  Prof.  IWll  expressed  himself  at 
being  greatly  ideased  with  Oie  result  of  his  experimenl." 

MR.  HK.NRY  C.  EIIERT.  ls^i»^ailt  to  the  third  vice  president  of  the 
WeMingliowte  Electric  k  .Mfg.  Coni|«ny,  PiU«hurg,  Pa.,  haw  te*ifnrd  hia 
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posilion  to  become  tlw  |>rr9i<lrilt  ihc  Ciildnnali  Car  Comiiany  aiitl  vice- 
I»fc*id«nii  of  the  Oliut  Trr.cihin  C\'m|kany.  Mr.  Kbfrt'^  ;nnr::f^,-tt  with 
the  WoliiiKhoiifcc  Klcctr  \  Mlu,  C'uni|iany  >L»t<"  1:  iW  .1.  i  r  tiftern 
jtaia.  A(ur  faariny  been  pronwicd  to  ibc  povUioii  oi  iupcritili'iiiknt 
•f  ciNMfiKlfoB.  wlUelt  he  wcupieil  tat  wmut  yauu,  Itt  wm  andc  daef 
of  Ike  csrcciipciadcaee  dcranmcnt.  iMtf  imlatBM  to  the  ainifl*  «l 
vorfc*.  aiul  laiilr  IMilUdl  la  ihc  tlun!  vice  prmdcnt.  Ii  was  vhilc  Hr. 
Eben  occii|>ic<t  the  pmirian  "f  njpctitUeiiilcjit  o(  conauucilon  that  the 
ten  5,o(»Hhp  ficlil  |Ct■lKT;llo^^  Iti.nlc  liy  the  We^tillgboufte  i'omfvany  were 
in^Iallnl  and  put  in  operation  in  the  |»o*'cr  i^lnilt  of  the  NiJKura  I-"alls 
r<ii»er  Ciinijiany.  The  uthcer]  .if  the  \Ve»tinghau<c  Klecirk  &  Mig.  Com- 
petty  itavc  a  dinner  in  hi»  hnnur  *t  the  )lincl  Sil»tik->  jnnt  Iwfore  he 
left,  »  token  «i  tJbe  eslenti  to  which  be  biul  been  bcJtl  during  bin 

loait  aMociaiivn  tnth  the  tmnWt  he  ww  ptaeaiitctl  with  «  hetnttMtil 
bronic  electric  UMd  iMi^  Mr.  Ehcrt  cig«y»  a  wMe  acaoriBtuwe  ■iMni( 
ci^tiiicai  aieii  !■  tMi  CMiMry,  •II  «i  wh«B  will  be  fltad  to  know  ihM  in 
recognitKii  of  hb  ahiiltr  he  b(*  twn  called  le  <li  thcec  two  importaat 
ptMiiknu. 
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TKLEPHONE  SWITCHBOARDS.— F<>l<ler  No.  8  «f  the  DiMi  Electric 
L'Diiipaiijr,  Elyrie,  Odio.  i«  dcvolml  to  an  ilUislralcd  dCiet^ptlM  «f  the 
No.  i  tyi>c  ctimmun  ba-tery  telei<faeiie  fwilcilbiMrd. 

FRItf  ION  tLLTtll.— BnJIetiB  Ma.  iw«  of  the  AIIw-OmImci*  Coib- 
pniy,  Milwaukee.  Wit,  civca  •eeiloaal  and  aeaemhlir  vtewe  of  the  BeUaoee 
fiiethMi  clitlch.  uut  nulliiwa  the  characlerinie  feaiiire*  ot  thie  device 

ELKt  TRrC  Al.l.V  1>R1\  KX  AfR  COMPIIBSSOIIS— The  fjeneral  Elec- 
tric (umiiany,  Schetiect»dy.  N.  V..  UMvi  bullellll  Ni<  4iJ7  !«•  outline  the 
Cktnmructional  feature!i  of  the  tjr|>c  M<-  gm-emor  for  clec'ricaHy-rtTivrn 
sir  C"jirprcs'»or«. 

CIKrfn  ilKF.AKF.RS— Lirtidar  No.  ii.>7  ..(  the  W.timuhou..-  tleetric 
Sc  .Manufacturing  Campany,  Pitlbbiif r.  I'n,.  kivcs  a  ci>i*ii'lcte  dc>eriiit»i*n 
□f  automatic  circillt-bfeaket*  willl  carbon  brealcs  for  both  direct  current  and 
stlcrnutinR-current  circuits. 

■'COLONf.M.  HAYS"'  if  the  lilic  of  a  i>nn,v  calendar  iviued  l>y  the 
Fck  [>}Tiainu  Sl  Mmor  Workn.  Itel!evi1le.  N.  It  sJious  in  a  sdt  panel 
a  young  ni.in  and  wi'itian  ^katinK  in  (.  <nttirii-ntiil  civi'unie.  ami  in  the 
Io»cr  coriicra  arc  views  af  the  Eck  ai^paratuk. 

SlL'lJENT  S  tLtlTKlC  E.NUI.SE.— Hie  IV^l»l^n  .Manufacturing  t  nra 
paajt,  W»Tnn,  Ob  to,  hit  iniwd  •  circular  calling  atirntion  to  ibe  atii'tent's 
ckcirte  ea(tac.  which  it  an  ebeUo-miKnctk  device  which  ofrratea  riraiUrly 
te  a  reciproeathic  itcani  cwflitc.  If  it  deiianetl  for  the  purpoi*  «f  aamta- 
■tilt  and  tnttraetieau 

CEILING  AND  DESK  FANS.— .\  recent  pubHeMJcn  of  the  ftaytoa 
Fan  an!  Itoiar  Ceaqiany,  Dayton.  Oltia,  givt*  imctcniiw  In  formation 

COnoeniiilg  the  dcsigni  curi'*tructiutt  ami  o]M;ra(iun  0§  djreC'^arrent  futts 
for  CeiiiBf  and  deab  nae.  Kc^criptioni.  are  alM  given  of  larse  ventilating 
CKhMUt  fana  for  rematrlitg  heated  air.  dnti,  nmiaiitre,  ttean,  impure  air 

I'll'E  T1I.\\\'I\(^. — A  very  iwat  Uttle  panpfalet.  with  approf>rl«fe  vm< 
ler  h-ene  m  eol.ir*  on  Ibe  «o»er,  ha*  hecn  iaautd  hy  Ihf  Westiniriiouse 
f.leCric  &  Manufacturing  Company  in  regard  to  it^  pipe  thawing  outfttfl. 
The  booklet  i1lu*tr;ttr*  and  dr-<rdicf  this  eiiuipntertt  ill  ihtjil.  Central 
ttjtton  readers  no/th  of  the  frost  line  v*il|  do  *ell  to  look  int<i  the  pipe 
thaiAinif  liufiio>H  a*  a  jniurce  of  iiteuntc. 

TKl.F.l'HOXKS.  -.\  reeei.t  bwiklcl  of  itie  He  V'ciiii  1  Vleploow  Mnnu- 
facturiug  Company.  New  York  i'ity.  contains  numerous  timely  taikit  on 
•aliivctei  coiUKCted  wiih  lcki>liuiu»,  ckpcoiilly  of  ilu'  l>r  \'eaa  (y|ic.  Tbis 
haahlei  calla  attcntian  to  the  He  Veau  pocket  ii/c  attalogae.  wliich  cob> 
tiina  a  eomiiMe  let  of  wirinit  dlnimmt,  and  gi^cK  rxptltit  directioiM  cov- 
ering every  knoMn   re'piirement  in  telejihony. 

l^LtCTKIC  UAV  MtillT.— The  Mitorc  KlcctrK  Cuin|iaQy«  5.2  Lawrcace 
Stu  Ncwatht  N.  J.,  h  a  hMhIet  rccenOir  itamd,  |>rtKnU  hi  ait  atttaethM 
■inner  the  attvcnttfcMM  fimMiret  of  the  Moore  "dccttie  day  Wtttt."  whieh 
"Caoea  in  Imis  tnkee."  A  liit  ia  fivrn  uf  aonie  of  the  leiiger  insit]ln> 
lient  af  Ikeai  labca.  It  It  imtrniiiiiK  t«  note  that  three  ot  Ihc  tubtn 
now  in  nae  haw  a  oamWned  length  of  462  feet. 

ALTEtCNATlN&CURKEMT  SWITCU'IIOARDS.— ilonetin  tta.  of 

the  (kner.il  F.lixifie  Company,  Schenectady.  N.  Y..  deal-  with  1.1  jo  and 
CJno^olt  niti  n.ating  current  switch  hoard  panels  which  have  been  designed 
to  meet  the  denijiod  lor  :i  hiith-Ktade  ItUI  low-prieeil  '.wtlehtM  .ol  f  ' 
rn<tliun'  ar/1  (.mall  capacity  central  st.vions.  The  most  jtrominei  r  :f..tti;f 
of  1)ie  boards,  which  are  well  illutttraled  in  the  Imlletin.  is  tbcii  siat- 
{■iiciiy. 

RAILWAY  MATKRI.M.S.— <"»t.>lo(!iie  No.  50  of  (he  r.in»t  Wi.nct  Com. 
jany.  Mj  nroail  Street.  New  York,  is  a  well-  illustrateil  4,i  page  publicatit^n 
devilled  |i>  railway  material  ft't  all  indu^iti*-*,  Tlii*  eataltigue  n"t  ,>iily 
covers  the  industrial  railway  ticKl  and  allicil  -ub|ects.  but  it  contains 
tablet  atkii  other  data  which  sh^niU  prove  of  iulcrr»l  10  cngiucerti.  aliup 
aiperimtwdeiilf  and  other*  who  may  be  preieni  or  junieiicctiwe  nier*  of 
lUa  data  of  Materia]. 

CRANI-'  MOTORS.— Bulletin  So.  n  of  the  Northern  Klremc  Manu- 
factoring  Coin|)any,  Madi»<>n,  W'isL,  givcf  an  ntccpltDoally  complete  de. 
icrlptiMi  of  kM  tteel  crane  naiwn.  The  lietd  frame  ot  thti  lyv*  of  motor, 
which  it  CMi  in  ewe  lolid  pitcr.  ia  feclaofiilnr  in  fom  without  Hntt 


89 

of  any  kind.  The  end  pilCCC  are  formed  hy  bearing  )•  Tin.f  which,  in 
addition  to  auiiiiartins  the  anMtiire.  render  the  motor  duM  i>fu>>(,  to  that 
it  naa  he  operated  with  perloei  aaleiy  and  eeriainQr  nnder  any  condltiaw. 

!^TF..\\r  <^rKC[ALTteS.-^The  latcM  cemral  caialOcnc  of  Ihc  StUaeifer 
&  Hudenberg  Mantifacturlns  Company.  <6  John  St.,  Mew  York,  is  an 

extremely  well  ijliiitrated  publication  containing  fj  9  %  i/  in.  pages  devoted 
to  ?<teani  s|iecialiie«  of  every  deMrrijition.  .\mi:ng  the  relatively  new 
devwr*  »b(i»n  may  be  meniioned  vacuum  and  ptcMute  recording  gaugei, 
hytirWulie  prcaaure  indicatort.  draught  gauges,  recording  tachometers,  dif- 
ferentia] revOlulion  conntrrs  and  pettol  deinh  gauges  for  the  datli  board* 
of  motor  cars. 

MK.  C.  R.  I'NOEKIIILL.  electromagnet  specialist.  55  !.il»erly  St.. 
Kcw  York,  has  issued  a  new  lUos'Tatc-d  eainlogue,  allowing  the  various 
tjrpcr  of  plur.ger  electrotiaa^Dets.,  nulcnouis  and  other  coiU  dcaagaeti  and 
Mpptted  hy  Mm.  and  hc  bac  alio  re«iie4  and  pahUlhed  «  new  editioa 
of  hie  boohlci,  "Facta  Ahoot  Electmniagneti."  Tbia  Uttle  Imoftlet  •■««• 
llnlch  information  regarding  eK-eifontMgneti!^  and  »nlenold4  and  COBldlN 
a  very  iii*erc-ling  table  lor  magnet  nindin^s.  Itoth  the  eatah^we  and 
biKklct  will  be  imi  free  to  any  addrcti.  u(H>n  teuui"*!. 

GEARS,— The  R.  D.  Nuiiall  Companr,  Pittttbitre,  I** .  <•  dtatrilnitinK 

a  well. executed  pamphlet  giving  an  aMireviate<l  deacriptiun  of  its  large 
and  cr.mpfeiely  e>|uippcd  g< .it  iioinuf.voturing  plant,  Thi»  plant,  which  i« 
staled  to  Ik  ihe  largest  of  its  kind  in  ihe  world,  is  electrically  equijipr^l 
throughout.  The  power  t*  turiit»hrd  by  lour  lJ.;-bp  direct-connected  and 
one  tt5-bp  bcltc-it  W  estini^faousc  gtu,  vnginee.  In  a4dt|ioo  to  it*  gear  dc- 
pertmenii,  the  compwiy  MdlitaliM  a  fully  etinipped  dcptitaMBI  dtvoted 
exeltitlvcly  to  t]w  miuinfacture  of  ITnion  ttindard  trolley  polea  ind  ap- 

(iliaiices. 

OIL  BRICVK  SW  lTtllEa— bulletin  Xu.  44JS  "1  Ihe  lieneial  Elccwic 
Company  ia  devoted  to  a  ilelailod  deacription  of  4,jo»-voh  cil-bredi  awitebet. 
The  compactncct  of  dciitn  and  mednmiCa]  eone*roetton  are  etoatly  thnwn 
by  means  of  nnmcrout  illunratiant.  The  oil-vrMel.  eoni.Aets  and  opetaiUnf 
n.ecfaaniam  are  all  «u|ifi«rtrd  frpm  ,1  common  frame;  the  staiiuttaiy  con- 
tact!: are  suprorted  separaiely  by  Ilii5  fr.ime.  and  ate  inkuUied  by  iwree- 
tain  biishings.  The  oil  vessel  is  lined  with  lamina'ed  wood,  an^l  is  fur- 
nished with  harriern  of  the  ^amc  nuterial.  which  arc  held  aecaily  in 
p.Hitioti  between  the  poles  of  the  switch. 

STORACK  U.VTTEKIK.S.  -The  i.rneral  Storage  Rniiery  Company.  4' 
llr<iadu'ny,  \.  ^^.  has  it.'^iied  a»  bulletin  No.  .t  an  interesting  dr»criirti<iii 
of  the  e\hihit  of  ll^jtiu  faigb-duty  storage  lkativrH-%  at  the  recent  New  York 
Klecirical  .Show.  Tlila  eonpaity  exhibited  twelve  distinct  pieces  of  storafic- 
liat-ery  api>aratoa,  ench  of  whicb  11  dcKribrd  In  dcuil  in  the  bulletin. 
The  ,i|.<rtiiion  of  flnetiMtfalg  bad*,  aucfa  as  electric  eievaterti  electric 
hoists,  elcctne  railway  ear*  or  traina,  wai  <llo<(r*i*d  on  a  miniature  icalc. 

Violently  tlite'iuilillg  elirrenttt  ptodiiced  by  o,)ening  and  closing  the  electric 
switch  were  absorbed  hy  a  jituf.ige  k'.tter)  «.[iefjitioc  tu  v*>njiionctii-n  with 
t  iKitxjler  which  fed  a  practically  -teady  current  to  the  battery  of  value 
Cijual  to  the  average  of  the  lii.lent  (luvti:ft(iin^- 

UIKECT  f  I  RRKXT  til.NKR.VTtjR.S  .\NI>  .MOTdU.S.  -  -  The  Allii- 
cha]tner$  t  *"tt)|^;iny.  Cincinnati,  tiliio.  has  issiitU  bulletin  So,  i'i4^.  devoted 
to  Ilti!IiK^k  niiitti|H>tar  niottT-.  aod  genetator,.  uf  the  diteel-cuirein  type. 
.Vmong  llie  numeroui  \icws  given  "f  machines  actually  constructed,  a 
mo»t  liitdvutiiig  «<H-  illtiKltalvti  a  hp  double  laoiot  built  foe  dtfe«t 
ooimcctiim  to  a  dodncfa  circular  taw  which  rnna  at  poo  r.p.m.  The  nwchine 
I*  built  with  tt»o  teparate  ticht  framei  mounted  on  the  Mine  heil  plate. 

and  twi>  vfoir.ite  arniiiturt^  u", minted  00  .v  eomimin  shiilt.  there  being  i'^ttly 
two  bearings  for  the  whole  e>|-.lilinienl.  The  brushes  on  the  two  ei'mmuta* 
lori  which  face  each  other  arc  meciianjcally  interconnected  to  that  tbey 
may  be  moved  •bnullancoafly. 

.\RC  tAMFS.— The  Adams  nagnall  Kleelric  Company,  CleveUnd,  Ohio> 
hn*  iained  halledn  No.  11.  det<rihing  arc  Iami>s  for  uMt  In  series  on 
alternacing  current  circuits  and  il:e  regidator  which  is  deskigticd  for  main- 
taining the  current  at  a  constant  value.  "ITle  essential  p.'irt*  of  the  regula- 
tor are  an  M-t.haped  iron  element  atnl  a  innvalde  ctil,  partly  csmislcltbal- 
anced  by  u  weight  working  over  a  knife-edge  bearing.  The  IHcdmiitni  Of 
ibc  lainp4  cwuiMs  of  double  solctitwls  and  (j'klta|i«d  eorca  ao  rdMcd  lo 
each  other  thai  Ac  tmliagi  41  the  area  ia  ahiaya  the  aane  whether  tk* 
lansiis  have  only  |nit  iiartcd  or  are  at  marly  the  end  of  a  rwi,  The  alter* 
nntingciixretii  type  of  comtoni-potential  mcloaed  arc  lamps  of  this  coni- 
l>any  are  treated  at  length  in  hulleiin  No.  ISullelln  No.  .t«  of  the 

sjinie  coinjiany  •k-aU  with  direct-current.  cont^t.int-potential  enclosed  arc 
lamps  for  electromotive  forces  ni  100  10  ijo  volts,  while  similar  latup^ 
designed  for  eleelToiiudtve  forces  of  jjo  to  .-j't  volt*  are  described  in 
bulletin  No.  31. 

(>\  CONTHOI.l.KK.S.— liullctin  No  iQotib  of  the  Ward  Leonard  Lleetric 
I  i:  [  II  1.  llToitxvillc.  .V.  \..  is  .levi<led  to  its  ei  nli.dler*  f..r  I'rinting  press 
duty  aiol  uaailiii^  tool  duty.  TyiK*  "KKIL"  cuutrcjllers  are  reversing,  hav- 
ing both  armaiwc  ami  beM  conml  u»  (be  forward  ipecdi  and  araiaMno 
comltol  OD  the  rcwric  tjicedt,  with  "no-voliete"  releaae  and  '^neerlaad^ 
circnil  breihcr  and  remole  eontrol  by  posh  hwtron.  The  "RIL."  lygc 
diScnt  from  the  other  in  thtt  It  i*  enltabie  for  controllinp  llic  ipeed  in 
one  diftcliiMi  oidy.  .V  main  feature  .:,f  the  design  of  these  controller',  in 
^iT,Ur  that  thtv  ■•ball  l>e  as  nearly  ititle ■'triiellble  ii*  it  I*  pr^sible  to  make 
theni.  l^  that  Ihe  ciicutt  "el,'-ing'"  and  eiretiit  '"breaking"  device  eonsi-^ls  o( 
a  tugged,  carefully  designed  »,)leio-id  switch  id  the  Liinhiule,!  .biithle- 
hrcak  lri>e.  with  two  inde|>< iidcnl,  scll-aligiiiiig  auMltaiisi  fur  each  broke, 
two  of  tbcic  mmiliary  brakci  being  equipped  with  powerful  aucneite 
hlow-onm.  Ai  a  rcsnlit  when  the  circuit  it  brallcti,  my  arc  it  itmnedlnlely 
muffed  ont  hy  the  mi^iiette  Uow^titi,  There  are  many  other  new  and 
inlerecling  fcalnrea  of  Ihil  appamus  fully  detMribed  in  thii  ctialcieue. 
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^etuj  of  the  Trade, 

KOBB-MUMKOKI)  BOILER  COMPANY.  Ibe  tuOMIMr  tO  Edoard 
Krndjill  &  Sorif.,  hn4  moved  from  Cambridgr,  Ma^k^.,  to  Us  new  plftat  4U 
Suuth  Frzmingluin.  Mass. 

DE  VEAU  TELEPHONE  MA.NCFACTURIXG  COMPANY,  «f  New 
y«ffc  Ciir«  «ahjliit  el  iim  Mhpkmie  ■ppmnn  m  tbc  ake- 

trial  dtnir  In  Chkic*  ifeli  aMMb. 

SHEAFV  A  JAASTCD,  the  MiMaiown  (MHulliac  cngfaHcn  «f  Pmoiit 
llin,  kwc  tccziitir  flia*td  iMe  unr  »ltcci  in  the  Bfiwd  Bacbnist  BniM> 
lw>  Mew  York  Ci:y,  wimc  ihcir  will  bMc  lafifcr  ^uinci*  and  hciur 
CtdUiSn  isr  their  iJrauiMnc  fooM.  Their  «ffc««  arc  on  ihc  lap  Hoar, 
allowinf  more  Ught. 

THE  B,  F.  STURTEVAXT  COMTAXY,  EfMno.  Uan..  hs  jujt  jcld 
f^r  rrp^Tl  a  Cf^rnpletc  apparatus  for  dryinic  oaV  stavi'*.  coMJiidtinc  .i(  ati 
criKirir  Irisrr.  ijii  and  strain  heater  thtough  -j]  iF..  :.ir  ,:r;iwi.  and 
lorctd  to  the  kiln,  in  which  the  staves  art-  3iijtitt<<j  ■"''>  '  Kiv;r  oppor- 
tunity  U*T  thorouKh  circul  i  ."n  :  f  rhe  air. 

lUE  CENTRAL  ELEtTTKIC  COMfASV,  «bi»«  f«CMt  Uigc  and  de- 
■tniMive  Crs  will  l>e  iretta  in  Ike  iniiida  M  raidcn.  annouiue  that 
•A  taA  from  January  t,  H  will  ta  at  haon  aiabi  «  ti^-M-jo  Fifth 
ATraiw.  CUcWb  la  «  ihait  tine  it  will  he  ia  a  paailiatt  te  alva  ant 
dtuiili  a*  to  extmlve  pliBt  and  avrifMBt 

I-IIE  KEVSTONF.  ELBCntlCAt.  IMSTRUMENT  COHPAKY.  of 
rhiUdelpliia.  will  have  an  ekUMt  at  Ibc  citctrk&l  show  held  m  the 
Oiivayj  Coliseum,  January  15  to  17.  The  exhitiit  lAtll  be  in  charge 
the  ChicaKO  representative.  Mr.  William  P.  Croekett.  The  Keystone 
Eleeitical  In'trtimrnt  Cowf^any.  as  is  well  kaown.  miuiufactures  a  line 
of  >-vHcljbc>ard  instrunienis  and  these  will  he  ahoim  el  the  exhibit. 

MR.  \V.  G.  \Vn.I.I.\MS.  who  for  several  years  repre*rnted  tlie  N'emst 
Lamp  ('ompany  in  P^llI^^ylv.^t1ia  ar.d  otiier  Western  territory  and  previously 
VTM  omaecled  with  the  Manfaacian  Elcctiiul  supfiljr  Co-,  of  Kcw  York 
CHft  Im*  MMiMd  a  patllfaB  «iik       ColuaiMa  tacandaaecat  Laaip  CaiM 


DIRECTORY  OF  ELECTRICAL  ASSOCI- 
ATIONS, SOCIETIES.  ETC. 

Aafwwur  Euamofc  SMiainnr  Ahocmiiok.  Swrriarir.  Cm.  H.  Erich. 
81$  NarHi  Omrt  Street,  So^ord.  lU. 

AHUCCAM  KLrimncHWKMt  SociZTT.  Srcretary,  S.  S.  ba<t(l«r.  S. 
lalh  St.,  Pbiladrljjbia.    Mat  aieeMnc  Ithaca,  N.  V-,  May,  1906. 

AmMM«  Btacta^TNiwmvTic  Auocmtioii.  Secivtary.  Dr.  C  E.  Skla- 
a*r>  Now  Hatwn.  Caon. 

AtciaiCAsc  Imtin-m  or  SucnncM  Ekquhiki*,  Secretary,  Ralph  W. 
Fape.  M  Liberty  St„  New  Yaifc.  Meetingt,  fourth  Friday  of  e«ch  oKHith. 

AmatcMi  K«ii.w«v,  UnatMtno.  *  l&acf  ncm  AMoaaTioii.  SacrMaiy. 
Wallir  Mow<r,  tj  Waadward  Atmo^  Dtiraits 

AvikicAN  Socinr  «r  Civil  Ea^waaai.  Sccraltrr,  Ghaa.  W.  Haob  aie 
Weit  siik  St.,  New  Yaik 

Aicaaicui  Seoatv  or  K«ci««i»ic«l  EaatvaiBi.  Saeretarri  F.  &  Butlon, 
la  Wait  tilt  St..  Xew  Vatk. 

AVBUCAM  SoticTv  or  ^CI  ^IrIPAl.  titiMmiBaTi^  Sacfftary,  C  W.  TIB- 
MO,  Manidpal  Building.  Urooklrn,  M.  Y. 

AmaicAM  StMtT  A  latiavaaMr  lUuwar  AiieeMTioif.  Sacntary,  B.  V. 
SwoiiMi,  (a  WUl  SL.  Mew  Yarh. 

Aatanjmeir  or  Eataea  Uumaatiaa  CtoMfAMia*.  flaaniary,  W.  &  Bar- 
alow,  ji  Pine  St.,  New  York  CUy,  aad  f^rilwd,  OfT. 

Aiaaeimpa  oa  it«tLw«r  TaUtetaiw  SimaiaTaaaeiaTc.  ?^rcreiarj',  P. 
W.  Dttw.  Mll«aidM«k  Wl*.  Neat  aearinc  DcBTer,  CoL,  May,  1904. 

AMaciAtioM  a#  Etanaic  Lianriaa  Eaomwat  or  New  EaaMKa^  Scare, 
tiiy,  C  S.  Baawn,  |ii  Atlantic  Av^  Beaton.  Mvab  Aannal  aediaia  fcaU 
in  Boiien  en  Mdfd  Widnegdaf  ia  Ifanh. 

CauioaHM  iMBBimaaaY  tturmtm  AaaocukiMH.  Seenlaty,  9,  Y. 
WUtiicr,  9*«nc«r,  Cel. 

Cmimmii  BLonaicaL  AaMaAtion.  Sacretary,  C  H.  Uottiaier,  Toraoio, 
Oat.  Km  aKctlni,  JOafita  FaOii  Oat.,  ifoi. 

Catoaaaa  Euemc  Lianr,  Powaa  ft  Kmlwav  AaaacMtMii.  Seetelary. 
Ceorie  B.  T1riii|i,  Celorada  Spriafi,  Col. 

CeaaanicaT  Smtb  Stukt  Rmlwav  AaaociAtioa.  Seneiarjr,  E.  W. 
Vtohi  Bridfipon'.  Csnn.  Aanaal  ■eetini  In  XawaaAcf ,  iiat. 

Eaanra  Bviuaia'  Amociatioh  or  me  L'himb  Siatm.  Socreury.  J.  I. 
I^le^  jf  Cortlandt  St.,  Now  York. 

EuKiaioL  CbxTBMToai'  AiaaciATWN  «r  Niw  Yaax  St At&  Secretary, 
P.  fiph.  Baeheaier,  V,  Y.  N«M  nKotina,  Baffalo,  Jan.  li,  i(o*. 

EucTBJcw  TtMiRi  .'VfaocTATioa  Of  Cricaoo.    Stcreiory,  Frederic  P. 

Wse,   Marqiirttr   llMiliJiiiit,  ChlGaWt. 

ELcc-iaicAL  iH-Mio  Aesurutnoa  or  ruiiitMELrttl*.  Secretary.  E.  A. 
SymRKK.  Hi.j  Drrvil  KuiMins,  PhiluielpMa,  I'B. 

ELcrtHu  VI.  TiL>i  ri  .MiM^ATtea  ar  Ca«aaa..  Sceretuy,  J.  A-  Uann. 
RiAil  Iti>  nance  r'tjiMSnf.  Mm>ireal.  Cat*. 

Ej-r-A'TKicu.  TvAi^u  A:isuctA]i^iM  tt»  Tilt  t'Acsnc  CoAflt.  jwcreiairyk  Al* 
bert  II.  EUioti.  Claiu  Spredccii  BulldliK,  San  FranclKOt  CaL 

KLBCTBiCAb  Tntnsf  Socicnt  or  Xaw  Yoaa  (Ucnher  National  Electrical 


ef  St.  tania,  and  will  he  eoaaaeled  with  Iha  New  Yoik  and  Pbiladclyhla 
hraaeh  eficel  af  that  compaBy,  covering  Nortbcni  Pcansylvania  and  N'ew 
Ycm  ftate. 

SaiAEFFER  &  BUDEXBl-RG  MANUFACTLKING  COMPANY,  aj 
Dey  Street,  New  York,  has  purchased  al  Fonboto,  Mass.,  a  new  plant 

etlllil>ped  with  n\\  iHt  -n-j'l'  rri  ma-hinerjr  so  nece»;'.'iT-i'  fr.r  Tn:irnf:irfni«g 
a  ur.iti'-ni  :iiiMj-.K-t  :■!  -In  ir,. -t  I  tnical  niannet.  \"  ■  x]  n..  K; -^n 
Ap^ed  to  make  the  new  pi.int  a  model  in  ita  line,  and  the  facilities  enable 

tba  eoatpiny  ta  eaeeate  wilhoat  delay  all  otdcra  Jntraatad  to  It  and  ta 
auet  the  euMt  eaaellac  daaianda  af  tbc  trade.  Tbc  Braakkya  fltnt  win 
be  «Bn  In  fall  force  «a  formarly. 
THE  DAVID  BELL  ENClNECKlNG  WOBKS.  Baffalo,  N.  Y..  bt«« 

adviaed  as  that  uwine  to  the  icruwing  businci.s  in  spccialiiea  it  has  become 
nectaiary  to  incorporav  under  the  title  given  above.  The  ofiicers  are  as 
follows:  n.  T.  Uunbar,  president;  David  Bell,  vice-president  and  general 
manager;  F,  C.  SW.  secretory,  and  George  B.  Bell,  treasurer.  This  firm 
builds  a  cocnplclc  line  of  Meani  baniiiH-rB  covering  (he  following:  tingle- 
frame  open-style  steam  li.*ininiers.  single-frame  standard  guide  steam  hammers, 
double-frame  steam  hammers,  aiad  aicam  drop  haainacTa.  The  &rm  haa 
reeentljr  greatly  Inereaaed  ku  faeilWca  for  the  aMnafaetare  «f  itceai 
baaHBcra  and  hcoey  niachliwry. 

TUB  STANDAKD  UKDBBGBOVND  CABLE  COHPANY  haa  kaaed 
the  eadttalve  ute  of  u  all-eepiter  line  to  eaaam  li*  genetal  ofieea  and 
the  factorirs  at  PitKhniii,  braneti  office*  at  New  York  and  Philtdetphia,  and 
its  eastern  fadt-^ries  at  IVrth  .\mboy.  This  priva'c  line  will  be  araih 
able  for  either  telegraph  or  leleplioiic  service,  There  could  be  no  better 
evidence  of  tbe  lartte  aKgrcsratr  volume  of  business  and  the  growing  condition 
of  UuA  iinporlAitt  manufacturing  company;  for  to  far  as  known  ilua  will 
ha  the  loapeat  cadaahw  wire  ow  ned  or  mrnf  d  tv  any  caapaar  aosMac 
ilacif  to  the  Bunufaetute  «f  corper  wire  and  tabiaa.  Thli  lervtca  w9l  be 

in  effect  January  t,  iqo6.  and  while  withoot  dOUbt  of  great  i  'in^rnlaiKe 
and  V.1I1K'  10  liic  coi'ipary  In  facilitating  cOBanmlcation  between  its  of^ 
fices  ,md  factories  and  the  imr^nant  market  centers  of  New  York,  Phila- 
delphia, and  Pittsburg,  it  is  installed  primarily  to  enable  it  to  place  itself 
in  doaer  touch  urilh  iu  cutiooiera,  fivioa  ibcu  tbe  qukkeal  poeaibie 
acrvke. 


Trades  jVswicijtiun).  Secretary,  Frane  Neilson,  So  Wall  Street,  N^  -v  York, 
Board  of  rhreciors  meets  second  Friday  of  each  month. 

Einriae  .*iatl  t;»4  and  ELCeiaic  .AaiociAtiu.t.  Secretary,  T.  R.  Beal, 
Poughkeepsie,  N.  \,     Annual  meeting.  fKtober,  1906. 

I1.1.INOIS  .>rAiE  Elechical  AifXiAiioK.  Secretary,  H  E.  Cfauhhuck, 
Ottawa,  III. 

IvDitHNLimr  TrLr.nioxE  Aswciatiun  or  SotiHtair  I.tDiAxa.  Secretary. 
E.  W.  1-andgrebe.  Huntingburg.  Ind- 

IxniANA  Ficctaic  RAii.wAr  Auociatwn,  ScctetAry,  P.  11,  While,  lodi- 
anapolis.  Ind.  Aanaat  inectio|,  eeeoad  Thanday  la  Jaaaary.  ifoC.  Hoath* 
ly  meetinga,  Hcand  Tluuridajr  af  aatk  aioitfh. 

Iowa  SratiT  Aaa  tnttatnuAn  AaeeclaTlon.  Sacretaiy,  L,  D.  UaOaa, 
DolnMiae,  la. 

faWA  Eueraieu.  Aaaoct*noir.  Secretary,  Ceorae  S.  ChriOB,  Ia««  CXer, 
la.  Neat  aiaellB^  Dee  Uoinea. 

lawA  TBtantetca  AaaactatMir,  Searetaiy,  C  C  Dearins,  Beanc^  le. 
Naal  aMaHflfl;  Sea  IMnei.  lioaiid  Thanday  fai  Ifatcb.  ipoC 

Kaaaa  Gai,  WAtaa  A  BiJCiaK  Lmkt  AtaacuTien.  Secretary,  Jam 
D.  MldMlaea.  NewtaOi  KaiL 

Kerrocitv  tMMMwattrt  TauraavB  Aataeunon.  Sccreiary,  Jaawa 
Muet,  tlouat  Vemon,  Ky. 

JdAtaa  Siaaar  tUtLarav  Aaaaeunoa.  Secretary,  E.  A.  Wewiaia,  4yi 
Caaireea  St^  Put  land.  He 

IfAiaAcuuiam  Staatr  Ituumur  AaiaciATwa.  Seetelary.  Ckii^ae  Sn 
Clark.  ^1  Kilty  Slw.  BaaMn,  Kafh  Maeia  aecood  Wednnday  af  aadi  aMMh. 
CMcpt  Jaly  and  Aniaat. 

HicnioAa  Eueraicu  AiMCMTiaa.  SecretaTy,  A.  C.  Hatahilla  Mrt 
HwemliMh. 

MmavB  InaBMHamT  TcwriaaMs  A>aeel«rMa.  fcwctaii,  Ptanfc  & 
Leaeb,  Sedalia.  Me. 

NaTKHiAi.  Aaai,  Pia  K  Biuck¥t  AanctATioa,  Secretary,  J.  B,  Mager*, 
tf  adiaan,  lad. 

Xathhial  Eltcraic«i  T«Ar>r:s  Associatiok.  .Sccfctary,  Fred-  P.  Vooc, 
liJj  Marquette  Build  nr.  <'t■i■^-ago.     Next  meeting,  June  ij.  1906. 

Natioxai.  Euectaii  .1  v   sutfoas'  .\ssociai!on  or  ini!  I'NiTm  ST»Tr 
Secretary,  \V.  H.  M  m n    ji  Whilisboro  Street,  ftica,  N.  Y.    Next  meet- 
ing, Cleveland,      .  I  lU  i".    g  t 

NATlOKAL-lXTrKSTATI:   TtLnrH'-Ml  LVIION.      ScC(ClB<y,    .\.   L.  Tclu. 

Xubntle,  Tcaa, 

NAmaAL  Clkctcic  Lioht  Anocunoa.  Secretary.  W.  C.  L.  E(Un. 
Philadelphia.  Pa. 

Naw  Eai,LA>ii   Klfljiicai  Tavnri  AliOCMTiMr,     Secretary,  Altoa  F, 

Tiir>l>rr,  f*4  St.iic  St.,  ltoj.tr.n,  Ma.v, 

Nrw-  EvriAM)  ."^rariT  Xmlway  Cum.  .Stcrrtar.v,  .Tnhn  T.  Lia%  la 
IV.11I  St..  Bo-t^Ti,  Mcela  >Mt  Ttaurtdsy  of  cAcb  BUMttla. 

i\cA  'S' »k  Ki  r.^aicAi.  Sociarr,  SecieUry.  G.  H.  Gay,  114  Ubeny 
Street,  New  York, 

Meataweitaaii  ELuraicAb  AeeeciATwa.  Soeretpry,  T.  R.  Mcfeeia,  tt4a 
Wdla  Buitdinc,  Mllwaakee,  Wii.  Nest  ai«e«in»  MilwaidMCk  Wic  third 
Wcdnceday  ht  Jamiarjr,  i«a6. 

Naw  Yoait  Statb  Iniiepbmkxt  Tautrnoaa  AaaociATiDa.   Secretary.  T. 
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S.  L«nc,  SJ6  Ellitrid  S-^iurc,  UuliaJo.  N.  V.  .NiM  nuilii  t-.  i:i;r.iri.  N'.  Y.. 
JUIK,  1906. 

Ohio  Electsic  Liuiii  As»cim:ox.  Secrclary.  U.L.  Gaskiil.  (irccnvUle,  Q. 

Onto  I-M'treMrsT  Telkpiiom-  A^s-jciatiun  Sicrctar)',  Il.ilph  BflVBCr* 
Portsmouth.  U.     Anjiuat  mcrUiii;,  (_..^]■t:r;^v;^,   Matvli  p\  igob. 

Oulo  Stku-v  IvMLWAY  Ab^.L•L      IMS.    Sicrttary,  Llm.  C'urric,  Akron,  t). 

Onto  Sorirrv  ir  Mj.r:iA\;rAr .  Kircmu  Ai.  and  St!_\m  F-nlim::  us.  Sic- 
rctar)-,  y.  W.  I!ul;arc3,  CJcvdaiiJ.  U 

•  nil  Tiv-  Tri.c. :3Arnr.u  *»0  lltsrotiCAL  AuocuTlox.    Secretary,  John 

r„.iu:.  ig..  i;r.iA4»:.y.  Ncw  Yoric  Utat  mtttdmg,  WiihtacMn,  Dl  C,>Ocl 
rAL[r;c  C'lAst  KLtLrueiL Tuanaium  Amcmtwii.  SocrcMnr, I 

G.  Kct..',       rli.ir,!!.  Ore. 

I'tSN!*  L  .  '.s  ]  \    SlAIL    I.VOErcKDEST   TlLEPIIOKE  A<WCIATIM> 

H   E.  lltadtcy,  :j3  South  Second  Street,  FbiUdelpliia,  Pa. 

PiKMiTLVANM  St*Ti  SiBBi  Bmlwmt  AaNCMTioir.  Ctmlwj)  Ctarits 
n.  Smith,  LehanoD,  P>.  ' 

Pike's  Pzaic  Polyteciikic  Socinr.  SccrcUrjr.  E.  A.  S««|«r,  Calando 
Spfingt,  C«l.    Meeting*  lecoiul  Saturdar  ol  cadi  mmih. 


SovtH«&«rtBN  KlJciMCAi.  A^ft  <iAS  As!tf>ciATi-tK-  Secretary,  Frank  P. 
Duffy,  Bciumnnt,  Tcjc.    Next  meeting,  secoitij  Tue^Jay  in  May,  1906. 

*  Sfji'Tii  tlAKnrA  TcumosiB  A»oci«Tiux.  SecTClarjr,  U,  B,  Hartwcll. 
Jrei.c.  s.  L).  Next  anoMl  CMirtntisaw  SiMW  FUli,  S.  IK,  tccond  WcdoMdv 

in  Jariuary.  iy"<>. 

Stikft  Kaiiway  ArrrCKTAMs'  AiMeUTlON  O*  AmMICL    8«CI«tliy.  E. 

M.  While,  llox  ^5,  Harlfurd,  Cun:i, 

STun  BiULWAT  AMocutioN  OP  THE  Statk  or  Hmr  VoMC  flwiOry,  C, 
U.  Pabckild.  Jr..  114  Ubcrty  St.,  Kcw  Votk. 

UMMMnmai'  Katmiim,  Eucnte  AiMcutioM.    S«CH«iir  Ehctrical 
Camnlttc*.  C.  M.  GvddMd,  SS  Killgr  StrecL  HmMo,  Mm 
Vkimokt  axd  Nzv  TTAiinaias  iHMmDciiT  Tmriieas  AmcutMk. 

Secretar;,  O   W.  liuricll,  St  .1ohn?bufy,  Vt, 

VMMOJir  Ki-tciuiCAl.  AswciAiios.  Secretarjr,  C.  C.  Wdh  UMdMsfy 
Electric  Liulit  Company,  Middlebury.  \'t,  , 

WcsTtax  Socigrr  or  EaiiiixEnu,  Electrical  SedioOt  foraufly 
ElMlfkal  AtMcblioa.   SccvManr.  J.  U.  Warte,  tftT 


Weekly  Record  of  Electrical  Patents.  * 


UNITED  STATES  PATENTS,  IS80ED  DECEMBER  i6»  ifoj. 
[Conducted  by  Roncnbaum  ft  Stockfaridfc,  Pat,  Attjrl.,  140  M*niu  St,  IT. Y.I 

8««.o6<.  COMMUTATOR  MOTOR;  F.nirclbcrt  Aniald.  KarUruhe.  Ger- 
many, and  Jcr^  I,  .mi.  Kihi  l.iifgh,  Sootlaild.  App.  filed  Dec  16, 
IQ04.  A  nn«U -;<>iasr  .iltrr  n.icntf  oiii  rent  motor  having  a  commutator 
with  three  *i-  at  Ailglrt  ci   iju*   np.irt^  two  nf  which   are  jhort- 

circuitc;!,  ^^ir  '-  tliitii   mrvi-t  t"  t-ikc  ott   the  mai?r.tti2inir  current. 

M,««3.  ELECTRIC  SWITCH;  Samuel  II  Heck.  New  V..:l..  N.  V.  Apr- 
^IM  Apr,  aa,  1^05.  .-\  cylinder  faavms  a  ^J■r^^L'■p"  ^^f^l  ;.i-1i>ii  thrrein 
■  pneumatically  operated  to  move  the  ;iist'.'n  s'.  a^  \r  cahmc*  rvrnlually 
with  a  oin  on  the  awitcb  levi-r  so  31  'n  ijr-[iail  a  SM.idi-n  niovement  to 
uitl  switch  lever, 

So<.««6.  PROCESS  FOR  THE  rRi)m:cTU)N  Oi  MtTALLlC  CAL- 
CIUM; W.  Baidicn  and  U  Stockcin,  Aachen.  Gennany,  App-ftlcd 
Oct.  fvfi  anliydiwiii  eakinm  nhi  ar«  dtttraqntd  tvllB  « 

aniatt  cathode,  whtch  ta  artificalty  eoalcd.  luuUie  cakfaw  It  ottlilMd 

in  ftponfy  form, 

8o>.oS6.  THERMO  ELECTRIC  TlATTERVs  Albrccht  HcO,  FranMorton. 
tbr-Maiii.  GciinAny.  App.  ntrd  Oct,  ji,  1904.  A  tbermO'inle  havinc 
a  crnrial  due  itiMutKh  uhicH  the  heat  pajaea  and  upon  the  exterior  wall 
ot  uhu-b  are  attachL'il  radial  «'irca.  the  outer  ends  of  which  ara 
taehril  t.i  cxiolinfc  tilatc*  so  n«  to  iwcnre  the  retiuinitc  difference  of 
temiterature  for  gener.irini?  the  rcqu*>.ite  electro  iitfitivc  fcrc*-. 

«<i8.'«<.  MAM'FAtTlKK  n|  OKt^ANfC  (.OMI'OUNnS  UV  OXIHA- 
TlON;  Saltlier  Ltiitt,  S.iP'kr  Mti  tJic  Kibe,  r.ettsiany.  App.  tiled  Aug. 
jH,  icti*j.  SLinKatb-n>  .i^i'li-  ^ilis  ate  oxirji^eti  by  eIcctroIy»it  to  form 
mantsanir-oxide  Tl  r-..'  .mc  fnu>W  10  react  with  the  organic  »ub* 

stance  to  he  .i\i.|iy^-il.  '.%l,iiil>y  llie  iiLantianoUA-oxidc  salts  are  re- 
generated, Thi-  itt'.ri  i*  .'(vnlif-ibV  fi.r  the  production  of  atfaehydca. 
Ketones  and  tiijiimnr^. 

•08,096.  r>ETACllABI,K  ELKCTRICAL  CONNECTION:  Augustine  N. 
Lawrence.  Jr.,  New  Yotlt.  N.  Y.  Filed  Oct.  n.  i<>"i  An  insulalinf 
plug  bat  a  innooih  exterior  cyliadrical  wall  ufion  wliieh  is  wound  a 
spiral  wrinc  having  a  pilcb  eorrWMatfllK  to  the  utual  wrew  ihrea4. 
The  ends  of  the  uprlni  are  atiacM  to  ika  luilam  lupport. 


808,007.    DETACHABLE  ELECTRICAL  CONNECTION:  Augustine  V. 
Lawreme.  Jr.,  PUIadelphta.  Pa.   App.  filed  Apr.  ig,  laoi.    A  modi 
flcadOB  af  tae  afeove  in  which  lite  amooth  eyUndTrkal  wall  of 
laamid  and  Mrinc  Uadea  are  ditmoaed  therein  with  pre 


the  usual  thread*  of  the  *ocl(et. 
PROCESS  OF  MAKINfi  cni.ORHU  S  (IF  CARBON 
J.  iJachj-  -  - 


the  plug  is 
projecting  cx- 


,      .  Florrn 

tiae  J.  Macliatake,  Itrooltlyn.  N.  Y.  App.  tiled  June  1,  lOOS.  Pro- 
daces  chlorides  of  carbon  6|r  heating  a  mnclurc  of  midcf,  cUorldea  and 
carbon,  so  as  to  form  azjahierioc*  or  cnhan,  and  hr  Mil»n  i|ii>nH| 

decomposing  the  latter. 

808,101.  ART  OF  CAI.VAMZING  METAL.S  Gur  I..  M-  .A-r.  K-.,,iiM<in. 
IlJ.  .\pp,  filed  June  18,  too.;.  For  electiotilatitig  with  /itti;  ar,  elec- 
trolyte of  line  chlnriij'e,  line  fulpbalc  and  a  uniall  iiropotiiou  o(  a 
vegetable  acid  is  used. 

So<,io<>.  TROLLEY  POI  E:  James  F.  Oshurn  and  William  T.  Goad. 
Paaadena.  Cal.  /Vpp-  Iiird  June  31.  t'jo.s.  A  pair  of  uprichts  are  rigidly 
aupported  from  the  rf.<if  of  the  car  an<l  ^t-rve  to  iruidc  an  ""I'lai-poi*: 
frame"  upon  wlti«h  the  trolley  pole  ts  futcrumcd  ami  spring  pressed 
upward.  The  e<|ui  poi«e  frame  i»  normally  dratvn  upward  by  springs, 
but  nsay  be  deprrvsrd  at  will  by  an  llr  cylinder. 

•e>.ilS.  ELECTRIC  METER:  Henry  W.  Sayles,  Peoria.  111.  App.  filed 
Mar.  li*  190s.  A  meter  luvtng  tne  usual  scrica  field,  tihunt  armature, 
and  a  pcraianmt  d^mfMiig  magntt.  ard  havinjt  in  addition  an  rler'rn 
damping  magnet  in  the  iret».r  l»lc**ure  circuit  so  that  tJir  c<imhincd 
effects  of  the  d.Tmpiiig  ttiatjni*^  caMHC  a  meter  »I»eed  prL-ptirtinnal  to  the 
current  flow  rega;<lle«v  of  tlu-  pn^^ure, 

?<.fl.l,l5.  AXNL'NCIA  TOR;  U.iniJa«  fi.  Woolley.  K<nlon.  Otiin  App. 
tiled  July  17.  IV  tails  ttf  an  anni'nci.iliir  svwti  tn  in  wl'.u  li  a  friiuie 

hai  a  niovatite  .ninal  'I'Kir  ami  a  latch  ti'  hnld  »iiil  dnor  111  iiotiiial 
[>o«i'i.tn.  The  latch  1-  rcUaacii  by  a  clutch  controlled  by  the  electric 
circuit. 

•o8.tJ.).   ELECTRIC  TROI. LEV  HEAP;  John  T.  Cherry  and  Edward  H. 

■  H'^'-'  PlymuMih.  EoEland.  .-Vrp.  nlr.l  Mar.  a^,  i^$.  A  pair  of 
fintters  are  I'tvotcd  adjacent  to  the  up:irr  eiiKt  a  .-.j  the  trolley  wheel  and 
h.iwe  link  cniincctiiTis  by  vrhiclv  lh<  y  .-iri-  thruun  up  to  guide  the 
wheel  ttiKitt  (lie  wire  when  the  trolley  or  i>ther  altaGlic<d  COrd  ii  put 
under  tension. 


•o8.i<».  ELECTRIC  SIGNAL  FOR  RAILWAYSs  Rurlen  A.  Karr. 
Omaba.  NeK  Apjs.  filed  Aug.  *8,  190s.  A  aha  ft  bavlnc  a  tappet  it 
•iipiMirtcd  aaljaeeai  to  the  Iradi  rail  so  M  to  have,  a  rochTng  1 


tafceo  a  train  pasaes  and  compound  lever  connection*  are  provides!  by 
which  a  pair  of  amia  arc  rrvki-d  into  contAct  with  fitted  contacts 
within  a  caditg  ad|aeent  to  the  track  «<j  1..  make  ihe  alarm  circiit. 
»o«.i*a,  ELECTRIC  TROLLEY  WHEKl.;  h.hn  .Miller.  Ir..  Ame.hnry, 
Ma»».  Ape.  filed  Mar.  17.  1005,  The  hub  is  luade  of  skrlci.  n  eon- 
tiruclion  (Villi  thin  edge  ftanges  so  as  in  dl«-ivaie  the  heat  fi  iickly. 
The  trolky  trberi  It  alto  thin  at  its  centra)  portion  w  here  it  etik-agci  ibe 
bcarfac  hah. 


8o8,i«;.     METALI.fROlCAL    Fl  RNAt  E;   Geofm  It  Benja 

 II.-        tn:i\.    I  inehpdieMed  ore  i*  i>.T.sed 


_    _   _         Jamm.  New 

■  v;.rk.  N.  V.  App.  liie.t  Ai.  .  " 

fil«t  through  a  calcitiiiij;  rKan-.ln-r,  t.uii  tlirougB  a  reducing  chamber, 
then  ihr.r.iah  a  sen''  '  !  rlii'ru  ;4fci  While  within  the  rone  of  action 
of  the  arc?  the  ore  ih  iiiiMii  'aiiI'  tiriely-divided  combining  tnatcrial. 
8i.«.i43.  TKOI.I.EY  IIAKI'  l  uK  KI.Kt  TKIC  RAILWAYS:  Jolin  MclUr. 
Jr.,  .Xmesbury,  Mass.  .\lip.  liled  .Apr,  l.i,  1905.  1  he  Irfllli  y  «li<i  l  it 
guite  heavy  at  its  tread  i«iiiion  .iii>l  i«  Aup|«irted  from  ii-  irniral 
bub  by  thin  oppoaitcly-coned  weli«.  The  hearing  of  the  w  lu-i  1  r>n  its 
lUltpiirling  hub  la  at  (he  two  apexes  of  lAe  conical  wehs. 
ao8.iBa.  ELECTRIC  SIGNAL  SYSTEM  PUR  ELECTRIC  CARS;  Edwin 
J.  Adarnt,  Waco.  Tex.  App.  Bled  Mar.  6,  i«o}.  la  addtiiiHi  to  tha 
umialwira  rail,  and  track  return  of  an  ordinary  electric  tyttrm,  Ihi 
patentee  hai  a  third  or  aianal  IroHey  divliied  Into  tcdiima.  Slsnil 
Maapi  oa  tiw  cart  arc  in  clrcalt  irkh  tha  tiiDal  eoodt^tof  and  maiia 
arc  provided  wlierHiif  ibcfar  otbtr  Mratoil  laay  be  jaUnlwimaMiP  cob- 
nceted  la  the  troOcjr  and  to  ibc  track  rctam. 
te8.i<>8.  VALVE-OOVERNOR  FOR  TROLLEY-POLE  CONTROLLERS; 
Martin  (I.  Dolaon,  Lot  Anaelea,  CaL  App.  filed  Keh.  so.  ipoji.  Tb^ 
usual  liolley  pole  fulcmmed  upon  the  car  roof  haa  a  link  connectian 
with  a  pneumatic  cylinder  by  which  it  may  be  retrieved.  The  valve 
of  the  pnucnulic  cylinder  is  operated  by  an  "Inertia"  ratchet  connected 
with  the  pole  by  a  cord,  and  w  arrtaneed  aa  to  onlv  engage  and  open 
tlu-  retrieving  valve  wh^  n  a  -tnMrn  pull  is  imparted  to  tile  cord. 
foS..-<;  (KN  1  ACT  SHOT  1  Cihi  TUIRHRAIL  ELECTRIC  RAILW.WS: 
Wi!li.»m  I!,  potter.  Scherectady.  .V  V  .\pi).  nJed  luly  3%,  l«a.v  .\ 
thin  tri.ingular  CMOductor  is  hitii;r>1  in  a  horizontal  plane  front  tho 
u^uiil  sU|»^iQrt  sn  as  *o  be  spring  p-esscil  (Inwi-.w-ard  upon  the  top  CtW* 
fact:  of  tin-  third  rail.    Serves  as  a  scraper  as  well  as  collector. 

808,  aoD.    Fl'SE:  John  E.  Gravbill,  York.  Pa.    .\pp.  filed  March  «I.  l»os. 

An  inclosed  fuse  kept  under  tension  by  two  members,  brid  in  engaoc- 
aient  hy  the  fuse,  a  iprinf  giving  longitudinal  nwtion  to  one  nicaibct 
iiifciiii  tne  fate  UoMu 

Mm.  power  TRANSMISSION  MECHANISM  FOR  AtTTOMa 
BILES:  Charles  G.  Slmondi.  Schiiwctidy.  N.  Y.  App.  6lcd  June  ». 
•9014.  A  tranamission  unica  I  aipliiirmt  two  dyntmot  wlihin  a  cadnc 
and  interconnceied  by  elanriary  or  differential  gearing  ao  a*  to  rotate 
together,  or  to  hav*'  a  iliffetenlial  movement  through  s^td  gej-ring  when 
it  is  dtsitc*t  W'  vary  the  j^-ocpi  ur  tpeed  factor. 

i<o»,22j.  SPFi.l)  CHANCLM;  i;K,\K:  Charlcj  C,  Simon.N.  Schenectady, 
N.  V.  .\i.p.  file. I  .Xiii:  -T.  I'loj.  Kelates  tu  iri>liticati<iTi-  the 
r.|.ov'.  in  which  the  >lyiiairio-  ate  dispo-cd  in  a  *tii(tlr  iilsne  tran--.er« 
t  i  the  t^aT:•tn1^■i■'^l  ^li.itl  an. I  111  coiH-etitric  relation  with  cnc  aTi  ither. 

loSo!--'  TIllUll  RAIL  INSCI.ATuU:  Samuel  1'..  Slrwart.  Jr..  .Scherec- 
ladv.  N  V.  .Vpp.  tiled  July  ;.t.  igi>i.  Insulating  blocks  arc  supported 
along  tile  roadway  and  have  vertical  recesses  ffn  their  upper  Caeca 

w  hich  engajge  dejKBdjns  ear*  npon  a  ]tair  of  hoakc  or   

hers,    which  1^  *   "* 

thereof. 

M^ftJ.  BAILW.AY  SIGN\MNG;  .Samuel  D.  Strohm.  Philadelphia,  P*. 
Aniw  filed  Aug.  J9,  il<4i.  A  signal  symem  applicable  to  drawbrrafei, 
eoopriaing  contact  plat<s  along  the  railway  with  which  bnilbca  IKMHI 
the  train  lubke  contact  so  ai  to  close  signal  cironitt  Indicatlag  the 

Soaition  of  the  avrilch  or  drawbridRe.  Magnetic  aieani  arc  proeldcd 
or  automatically  tbrow-ing  predetermined  contact  platet  into  (tie,  de- 
pending on  the  forward  or  backward  movement  of  Ihe  en^ne. 
8oS,«j«.  CONTROLLER  ftOR  MAGNETIC  CLUTCHES;  Edward  H. 
AodrrHm,  Sehencelady,  N.  Y.  Appw  filed  July  to,  1004.  In  order 
to  avoid  mjurioiM  effeet*  of  the  extra  cnrrcnlt  when  the  dutch  mag- 
nett  are  broken.  Ihe  eonlTonrr  hai  coniacli  for  mnmenlarily  reversing 
the  cnrrrents  through  the  clu-ches  at  the  instant  when  ihey  are  tlirotvn 
out  of  action. 

!<.R./li.    AfTOMATIC   <;WITCII:    Ir.'«-ph    M.   Comer,    Seattle.  Wash. 

.App.  filed  ,\pr,  ,'7,  tqo^.  .\  l«,x  or  cAsiftg  l.i-toa'h  tii--  switch  cimtains 
a  ^elti\".(l  ^h.ift  with  a  ciaitk  pin  havini;  .t  loik  o-  tntinan  connection 
for  thtouin^  the  switch  |-oint  to  it*  .ilrerofitt-  potili.iii.  The  shaft  is 
rola'ed  throuiih  a  (feared  down  cnmieciion  frotn  a  f«agtiri-o;ier :i*.ed 
ratchet. 

809.  j-.-.  ri.rcTROI.VTK  MKTERi  Alvartido  L.  R.  Ellis,  Lynn.  Mu*. 
App,  till. I  June  jj.  tir.-i-  Thrte  at*  t*o  nccpiacle*  for  the  aleetrada 
in;-^'te.i  niaterinl.  ^n  I  two  c  ,iie«  to  related  that  the  ragiilralian  u 
transferred  one  wialr  to  ano  hrt 

Mtaji.  END  CONNECTION  FOR  l>s  \  amu  FI.Ft  TRIC  MACHINRS; 
Frank  H.  Jeannln.  Sclientci».|y.  N    ^      -\:>:'-  liUil  May  J5,  1004.  The 

COnduelOrS  arc  slotted  .<t  Ihiir  emii.   and  are  rnelecl  through  said  slots 

with  tlic  end  conuetn  t  ^ 

8o8.r.<4,  ^MEASURING  l.NSTRCMENT;  Ernest  .Sehnaiter,  Schenectady. 
X.  Y,  .\pp.  filed  Feb.  .t,  loo.s.  The  ordinary  meter  hat  a  centrifugal 
devii-e  which  registers  the  maximum  rate  of  current  consumption  <tiiring 
a  given  iH-rirs|  l.y  rrgisirring  the  maximum  rale  of  rotation  of  the 
meter  al  any  lime  'Intine  that  fsrir-i  iiolttalid  by  the  fiiftl:e-*t 
movement  ol  the  eenlnfnual  device. 

8«8.36j.  POW  ER  TRAXS.MITTINC.  MECHANISM;  F.lihu  Thornton, 
SatsmpKoii.  Maia.   App.  filed  Nov.  36,  t«a.<.  A  trancmMoB  sytteai 
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in  which  a  rlynamo  with  two  relatively  mnvahtc  cncmherK  (raiiMnit*  liw 
IHiv^cr  b>  ihr  ri-acttvf  force  exertei)  hclv(i.-rti  xaic]  mcnilx-rx,  and  bn 
nu'.ins  fvir  ti  an5f<  irininK  :i  porl^tm  ii£  the  electrical  energy  into  WK* 
t l-.iijtcal  encrKy  fcr^  ii^  to  v;iry  the  tMrquc  of  the  prime  mi>ver. 
«n^,.f.(i  (  n\ r  Kdl  I.INi;  SVSTI.M.  Tlwf»irii  \un  ZweiijIicrKk.  Lancut«r, 
tnsla'i.l  tilid  A|>r  ;»ii4.    A  conipleie  ini>tar  Control  *TaMn 

havinK   .>   iiiiiiil>rr  .,1    l..i:iiri-..  nmang  others   an  ■tttoimUe  COMnltfri 
and  a  riijt<<[cr  luiitr  .h:ci    ;<  i   the  autonmlic  controller  hivlnc  A  | 
conixctiun  for  tiK  motur  at  icra  ur  ufT  |K>siiii>n. 


•21.  EHBKCBNCY  CONTBOL  SYSTt.M;  hrank  E.  Case.  SchoKctady, 
H.  Y.  Afn.  ilad  JdM  «ti  If«4>  A  canlraller  handle  hu  a  butlon 
IhcRon  wUh  eamfoimi  kwtr  wiwcthittt  to  the  nip  of  iIk 

at  the  Bune  inMuR  b*  iMinM  IM  am  ta  M  imIiIm. 


M.,7S.  Arr.\RATUS  goat  BCFbaDIKO  MIK«  CHAKCES: 
Podaon,  Pittahurv.  KaB.  fiad  Apn.  191.  The  v 

rl<lac  cirruix  are  com^telrd  at  cmilaet  points  aimiuarljr  arra 


Charles  L. 

^,    ^      „  various  cart. 

om^telrd  at  conlaet  points  aimiuarljr  arranited  in  the 
lath  of  a  liingte  rotating  arin  whick  thereby  makes  successive  connec- 
tions tn  ignite  the  cartrifiges. 
»<ilS..-70.  Xll  LTIKAXr  MI:TKR.  W^lri-,  (■  I'ish.  I.yim  Mam  A|.p.  f;lr.l 
June  j^.  )^?t>*.  Tl'.f  iiiefri  hi*  i'ImcViktU  iiu-rhAni^ni  whi.li  i.  Ke.4re<l 
Iiy  a  <;ci»eva  im-iii-.n  ii>  a  ma;u)i  aIiuIi  seisei.  t.i  i-.il  .lui  a  t\\r>\  re- 
sist.-ivce  wit.  It  till-  cl'ick  inevhaiiism  runs  d'-iwil  s»»  ihit  the  ilii  ler  renis- 
ter^  ul  a  luiihrr  rite  ai  a  penalty  in  ca«e  the  cli>ck  mechanism  is  not 
rcKulailv   wiiiira!  vii). 

niKECT  IMKRMITTFAT  CfRRF.NT  KLFXTKIC  MOTOR; 
^Beater  M.  Palmer,  i\iiri>ra.  III.  Apit,  lileil  Dec.  17.  19^1.'.  The  arnia* 
ture  haa  a  ainale  coil  anil  constitute^i  a  rotoi.  The  ftcM  ci>tlii  arc 
■nnularly  tpacea  Br««nd  the  armaiure  and  are  connected  in  a  terka 
nulitpic  ctreuii  with  intaniNdime  cmdenaer*.  tvfccrdqr  tk«  camni 
»Uhin  certain  coiU  if  diqilaecd  or  retarded. 
toS,jii.  METHOD  OK  SEPARATING  THE  GALVANOPLASTIC  DE. 
TOSITS  FROM  METAL  MATRICE.S:  EuRcn  Albert.  Munich.  Gcr. 
many.  .\pp.  iUe>l  lime  11,  190%.  Sc|>arat>on  is  produced  by  «udd«n 
bcatlnR  in  a  inetallic 
•o<|.J«l.  I>l.\  U  K  li>K  I  ii.S  rU<  ll.I.INi;  THK  IXOW  <)l"  KHIDS  AM) 
t^TIll  K  MATKRIALS.  I^un  Uian.  \\  ilktsbarrc.  l"a-  Ap|.  (llcl  Mar. 
-■5,  igi'5.  A  controller  having  a  rotatahic  lirum  with  CMntiicts  ent;aKe(l 
)>\'  ^lnl•.hcs  and  als.i  havinK  valve  in-rt^  ^-i  iih  h:  Mnnilt:n-t  ously  vary 
the  electric  current  and  the  tiow  of  tiui>l  tJiiiiiyli  v.Mil  vitlvc  itorl^. 
Si>a..1<>4.  F.l.KlTRIC  SWITl  II;  William  S.  Ilurrv.  Niacnri  I  alls.  N.  Y. 
App.  tiled  Mar.  -*o,  1005-  A  switch  I'-r  circiuls  havini?  a  heavy  in- 
•luctive  resistanre.  ilKludes  an  electftilviic  c^-I!  *I-.HTitc.l  acrc-^i  the  switch 
lermitinls  of  a  character  t..  ah-t'ilutilv  ch^'cV  nr  re-'i'-l  tlir  (■r.iln.irv 
citcwn  |»otential  when  the  ^wncli  i^  r.ivn.  h\n  -Ahich  alh>wi  a  temi-ruary 
IMMaite  of  cttrrent  during  the  mntm-nt  <'f  the  :n<luctl\e  brrak.  I'hc 
firitcb   ia  arrange.l    tu   successively  open   the    mam    and    1I  shunt 

cticuit. 

MslM.  TELEGRAriT  TRANSMITTKK:  Ilenjamin  V.  Hare*  and  Sigel 
H.  GUI.  Topcka.  Kan.  App.  Alni  .luiie  17,  iws.  A  lyvcwrlMT  mof- 
iltltlcr  having  a  drum   with   segments  or  contacts  thereon  wMcn  IS 

relea'^ed  to   move  hv  the  ^ari'ivis  keys.    The   purpose  ia  to  give  a 

mnrr   uiiitufir.    iIlst:  il-nit  ip'n   nl   the   IranMnittiinr  impulses. 

808.171.  PROTECTU  E  6HUNT  FOR  F.I.FXTKU  C  IRCUITS  OF  HIGH 
INOUCTANCE;  WUUaai  S.  Hocry,  Niaiara  Falla.  .\, 


Jaa.  jS.  i*as.  A  clNait  coanMiiB  •  kanjr 


v.  App.  filed 
1  and  a  aarheh 


S«!t.i86.~Art  of  Heating  ripe*.  Rf"!".  or  Similar  Bodica. 

is  iiTovidrd  i«rilh  a  shunt  circuit  acroaa  the  Icnninala  o(  llic  switch, 
said  shunt  circuit  conuinjag  BB  electro  lytic  crU  which  rctisu  the 
nurmal  working  prriMure  bw  jrteldt  10  IIm  aiaamilary  prtMara  trimi 

the  awilch  is  oiwnc<l. 
8oS.i«..  HK('(iKI>IN(i  .M'l'AKATC 
SEKVIl  K 
system 

at   tile   vari^-'us   .tlh  ■.tatntn'-  ari'l 


ii>K  mi:asi  kim;  Tri.KfimNK 

111  III.!   MiT.    1,  1.JO.-. 

„  ilevice 

Knirtil    rf^HifiiinK    tltvic*    whtvll  Is 


James  .\.  Kenney,  t-hicay 

f   recnrilitig  leleprninc   caSl^   r-ichniinK   s  r^irntirins 


adapted  in  recTd   tin-  n-icistrr  of  the   I  ..;.',  i-istr-iincnts  wltcnever  ilc- 
sirr.l.     The  hval  in.tinniviit.  ate  -imtih.iiR.  usly  leTl  to  «ero  poMlion. 
Bi.l.  lH'.    TF.I.KI'llliW;    iMili.r   Kllsee.    I 'h.la  lell  hia.    I'a.     App.    tile.l  Oct. 
J4,    n>^i^.    .\   tele^iil.nie  call   system. ■  incl-.l'liliK   a   transmitting  telcgratdl 
"uiE  statiiin  and  a  telrgrai-ti  relay  at  the  receiving  atation 


at  the 


iiiB  sta 

iniliidc<l   III   a   circuit    with   a   'is-al   ciirTrrt   smlrce.  ComOCtlons  

;irM\idc<l  l:i)  wltitli  the  leU'Kralih  k(  y  can  he  maniptllated  lo  viflMt  tht 
call  at  tile  distant  relay  4>vcr  the  teIc|tliotM:  w-tre». 
•oH.joi.  F:I.F.(  TRIC  .'sWiTCII;  William  W.  Lalbrop,  Itridgeiu.rt.  Conn. 
App.  filed  Aug.  31,  1004.  A  cylindrical  caaing  has  a  iransveraclj 
mnnblc  plnngcr  with  bttttooa  at  ita  ealteaiities  which  sltematdy  jmi- 
icct  tbroB|h  the  cairing  and  lanr  he  preiaed  for  ina*iB|i  Ibe  swildL 
The  pluniirr  ia  m>*cbe<l  l»  reccn«  an  arm  on  the  switch  Icrer  and 
communicate  nwtion  there'n. 
8olt.4i«.  ELECTRIC  STOI' .Mi iT  It >.V  MEt  llAXISM  FOR  I.OOM.S;  Jo. 
arpb  n.  Whitney.  Ilr....klyn.  .N  Y.  .\pp.  t'.led  Feb.  ;8.  toot.  .Means 
are  proviileil  for  maiiitainuiK  a  lease  ir  the  uat] 
projects  into  the  s|.ace  occ^lined  bv  Ih-c  li;i-'< 
•0)1.417.  Kl. Ft  TRIl  >T<il'-.\H>Tli  i\  Mki  M AMSM  I  nk  I  IH)\i 
-r|.h  U.  Whitney.  Ilrooklvn.  N  Y  .\iip.  lile.l  I  I 
p.iient  and  the  three  folio.,  imk  ■  ■k  s  nil  relate  to 
nkoiO'i,  n«rchaniis«t«  for  te\!ite  tn:i.liinery  antl  haw 

boil)  1.  .lij  .1  thre.id  aj^rture  in  \arioiis  tlifTsrcnt  relations  to  tllC  Warp, 
aoll.418.  K1.K<  imi    SlnrMtiTMiN   .MKHIA.MS.M   FOR  LOOMS;  Jo- 

aridi  II.  Whitney,  lirooklyn.  .V.  >.    .\n'.  filed  Feb.  48.  laos- 
•aM.4ia.  FAI.I.ER  FOR  STOP  MOTIO.V  MKCII.VNrSMS  l»OR  IFXTII.F 

ir,\CHI.\KMV.    JoM)*   II.  Whitney,  Uni<>Uyn,'ir.  V,    Alls  6lcd 

Sept,  s.  *9»i. 


twitch  arm 


lo. 
I  Ins 

lir    tor  -liil- 

ikiin  .hrel'likc 


Sept.  s.  11105. 

8o8,4jH  TELKI'lin.NY;  .MIkti  (i.  Davis.  Washing!.. n.  H  C.  App.  iiled 
;\pr.  jj,  iHy7.  .\  c-^li.iw  sysiriri  (or  telr|>hone  lines  employing  differ* 
ently  tuned  reeeivri.i  At  tile  viuo'lis  subscriber's  stati<ms  and  a  plurality 
of  srf^iutcrs  of  inter jiiilleiit  iMiiirMt  of  ditlerent  frequency  at  the  trans* 
mitting  statn.n.  any  one  ol  wliicli  may  he  connected  to  the  litlC 
by  a  switch  s.i  as  to  reaoDaie  with  the  attuned  instrument  at  a 
particalar  station. 

8e<l,4S).  SIGNALI.NiG  SYSTBH;  Mayiiard  W.  llamblin,  New  York, 
K.  Y.  App.  fikd  Mar  V'  *<**■  Complete  are  ahum  ayaien,  alaa 
adigMd  ta^wamiiiii  caila  aaptagrtag  variooa  tkiail  anaafcaaia 
SB  tha  rcaMtFiiiy  fgiaya  and  ciitcaiis. 

SeR.454.  TELEPHONE  ATTACHMENT;  Paul  Kammerer.  Pittahnrs.  l*a. 
App.  filed  Fclk  t4,  laos*  A  small  register  or  counter  having  an 
actuating  bsilton  is  adapted  to  be  clamt>ed  u|>on  the  usual  transntittar 

so  ihal   the  htllton  may  be  pressed  to  make  a  tally  of  the  numhoe 

of  cnlN. 

808..W5  EI-KCTKIC  W.XTEk  HKATKK;  lames  1'  Trie,  lyos  Angelea. 
Cal.  Apr  hte.l  Sept  8,  it*.j.N.  .\  cisir.g  havins  a  torliMii.  ...iil-i 
jiilKr  with  iiti:.lic:ilc  sccti.'iis  which  al...  c.jr.sfitiile  resistances,  a  ^;rt.iter 
or  less  ii-jinber  of  which  may  l>e  itlcluded  in  the  iluid  circuit  and  i^ 
the  eleelrtc  circuit. 
SoJI.St.-.  IN'mCTIOV  .METER:  Alphonse  .1.  Frajer.  I'aris,  France.  App. 
ftlc-,1  tict.  ti.  igo.t.  Has  a  shunt  or  [.otential  coil  and  a  series  oc 
current  coil,  and  ph.Tsc  adjusting  means  in  inductive  relation  to  tiM 
current  coil  for  producing  a  Huk  in  advance  of  the  main  current 
M.i4i.  ELECTRIC-RAILWAY  .SYSTEM;  » illiam  G.  Keeler.  Philadel- 
pmi,  Ph.  App.  filed  June  16.  i««$.  The  ear  baa  a  dependint  molallie 
caM*  or  belt  paasiog  mrer  pulleys  at  each  end  of  the  car  wbkfa  it 
atliMcd  M  ng  into  contact  with  iixed  condiwton  or  plaica  alaai  iIm 
taaw.  at  the  nna  laaie  Iwvibs  a  leanrard  atation  lAldi  conpaaialM 
for  Aal  of  (he  train, 
Badslil.  H'.NITIKN  DEVICE;  Ijeon  L.  I.e  Ponlols.  Xew  Rr.ihelle.  N  Y. 
A|lp.  liled  Nov.  7.  190).  This  patent  and  the  four  following  relate 
'    a  iHiIyphasr  ignition  ayatem  for  motor  vehicles  employing  a  poly- 


inni;ueio  generator  aad  w^ial  mrfc  ptofi  with  one  grounded 
■an  iw.i  iiulependent  tccMlnab  m  cbcint  witb  tk«  braadhai  of  iha 

tbrtf'PhaH-  current. 


MiOBs.— Electrie  Clow  Lamp.  M.su. 


MithiMl  of  Igniting  Coof 
bustiblc  Mixtures. 


lo«,j*i.  MAGNETO  ALTERNATORi  Leon  Jaica  Le 
clielle.  N.  Y.  App.  iilcd  Sepwnber  a*.  I«e4.  T 
alternator  ftflftaiMa  af  a  pcniaaaiM  nuami 

ing  two  c<in«M|uenl  pole*  at  oppoattc  etuis. 

K'»''..'i5j.  .METHOD  OF  IflNITfNt;  (  '  <M  IHSTI  IlI.E  MIXTI'RES 
.1.        I'ontois.  New  R.slo  lli  ,  .N 


.  PosMoia.  New  Bo- 

Thc  rotor  ot  a  polmhaic 
la  ahapa  and  hav- 


Ijeon 

A|       rili.,1  St;tt    _*4.  i'>o4. 
liQ.S.Sfi.  AI'I".\K.\TI  S   FOR  liENEKATINti  AM)  I'TII.IZINC  POLY- 
PIIXSF    \MKK.\ATl.\i;  CUMREKTS  FOR  THE  IGNITION  Of 
rxi'l.oSIVh  MI.STl'KK.s;  Leon  J.  he  Pontoii.  New  Radialie,  M.  Y. 

.\[.(..   tiled  tVl,   7.  lyo4, 

»0«.5<t   SELF  FX(  ITIM;  AI.TERN.\T0R ;  Leon  Jiilea  he  Pontois.  New 
KiHihell..-.  .N.  \.    ,\(ip.  tiled  I'ehriinry  j.  1905.    ,\  partially  Kl(-cxdting 
illteriiator  comprises  a   tSeld. magnet  consisting  of  a  pertaWMnlly  Bttg- 
iM  tue.l    rit<|:   with  stationary  windings  snrroOlldiBg  ita  polcl  and  a 
diss) niriM'tric  induclur-rolor. 
fciSsSgj.  ELECTRIC  WATER-METER:   Richard  H.  Mflten,  Reidtville. 
N.  C.    .Vhi.  Rled  Feb.  14.  190s-   The  presMire  or  How  of  the  wa'<.r 
IS  efleciive  to  step  in  resistances  which  vary  the  speed  of  a  mr  .rf 
eonnec'eil   to  the   registering  mechanism  s,i  tlut  the   hitter   regi.  s 
iti..rc_  or  less  rapidly. 
ilo».57i.  ELECTRIC  SIG.VALISC,  SYSTE.M ;  Charles  (i    (uwell  and  a 
II.  Mclvin,  L«tirel,  Del.   Am>.  Kled  Feb.  jt.  ivi>.<,.    A  .ignal  tysi  -n 
cmployiap  a  wcciai  or  conlacl  rail  ronnectnl  int.i  an  alarm  cir«ui|.na 
the  train  ana  annunciator  devices  at  the  deH|*flicber*s  oAiee. 
>l.^tl.JS.J   T  W(1I.I,K\'  FI.VPKK:  .larnc..  W  ilh.lrr.  rhil.i  leli  hin.  I'a.    App.  ,lcd 
.Iiiiie   .IV.    ni.t,      \   ji.vir   .if   arms   j.rojec:    oi.wnr.l   ir.'iTi   the   iinii  als 
oi  tile   tn.lliy   wliev!   and  .ure   curved  m  a   sjieciat  way  to  help  ^  ide 
ihr  I'll,"  w  li.-n  the  trolley  is  reidaced  «m  the  wire. 
»ii>«.j.u   .M'r.VRATlS    FOR    THE    TR.WS.MI.SSlOX     OF  ENERGY 
I'HROLHill  SPACE:  Alessandra  Artom.  Turin.  Italy.   A|^.  tiled  I'cb- 
—   tfoj.    Uetalla  of  a  wireieis  traiuniisBioB  syatoB  hatrinp  a  three- 
specially  anangni  three-phMc  air  transformer. 
«o«,6oo.  TELEPHONY:  Allwrt  G.  I>avis.  Schenectady.  X.  Y.    Apti.  AM 
Apr.  ij,  iflqy.    Mrthixl  of  tuning  a  receiving  ap|saratus  of  a  telrpltone 
line  to  different  call*  hy  connecting  the  transmitting  circuit  to  differ- 
cnl  source*  of  allcmaling  current.    Skr  No.  9oft,4j8, 
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Elbctkical  Exports  ik  1905. 

Tliore  n  as-vey  probabiliiy  that  the  electrical  export  trad(f  Of 
the  URitctl  Suies  reached  a  mark  well  over  $12,000,000  in  1905. 
The  foil  returns  for  last  year  arc  not  yet  available,  December 
being  still  unreported,  but  the  eleven  tnonths  reached  a  total 
which  at  the  s^unc  ratio  uniild  hring  the  figure  for  the  year  up 
to  ahotit  $12,551,370.  of  which  $5h»i  1,550  woald  be  in  general 
electMi.vl  .i|i)i,iratus  and  inMnimeiits  and  $7,139,830  in  heavy  elee» 
trical  machinery  and  motors.  The  eleven  months  Miowed  in  ap- 
paratus and  instruments  a  notable  gain  over  1904,  being  $4,9f)3,- 
010,  against  $3,930,311,  while  electrical  machinery  also  exhibited 
a  gain,  beiitg  lor  the  eleven  months  not  leu  than  ^'^^Hfi, 
against  9^0714"^ 


Such  statistics,  already  noted  in  these  pages,  irom  month  to 
month,  are  very  gratifying  to  aU  of  iu  who  have  sought  to  pro- 


.mil  f!oS''^qi  th; 


cIiH'tric.il  rxr 


^iiiil  mils:  be  ''n- 


couraging  to  manufacturers  who  have  been  seeking  new  outlets 
for  their  prodaciians.  We  had  feared  that  the  enonnow  de- 

\  elt  [itncnt  of  the  home  m.irkrt  rtiiriiii;  tin  past  yc.ir  would  have 
checked  exports  by  rendering  the  manufacturer  indifferent  to 
foreign  dcraand;  fatit  evidently  this  »  not  the  ease,  or  die  the 
customer  .ibroad  with  his  t.'».=;:i:'  r  thivatcd  for  American  elec- 
trical goods  would  not  be  denied  by  delay  nor  deterred  by  price. 
A*  a  natter  of  fact  the  gain  of  the  year  seems  to  be  vretly  well 
distributed,  although  growth  is  shown  more  particularly  in  the 
exports  to  the  United  Kingdom,  Japan,  Mexico  and  Britii^h 
Month  America. 


If  the  production  of  electrical  appar.ttu5  be  taken,  as  it  must, 
at  about  iJMi^OOOtiOOah  or  slightly  over,  then  the  export  is  not 
more  than  5  or  6  per  cent  of  the  total.  This  is  surely  susceptible 
uf  increase,  and  i  bnsineiis  of  $1,000,000  per  month  affords  sn 
excellent  foundation  for  larger  trade.  In  this  respect  we  desire 
to  call  attention  to  the  article  by  Mr.  Gcissei  m  this  issue,  in 
which  he  analyzes  export  oooditlinn  wd  offcn  many  suggestions 
as  to  new  dianneU  and  fresh  liehb. 


ThB  Ga«  TUBBINB. 

The  sucecas  of  the  steam  turbhte  has  quite  naturally  brought 
forward  coasidcmlion  of  the  possibility  of  a  similar  development 
in  the  means  for  transforming  the  beat  of  gas  into  mechanical 
energy,  and  the  discussion  of  the  broad  outiine  of  the  problem 
thus  prescnteti  ni.iy  not  be  without  interest.  Putting  the  matter 
briefly,  we  may  split  up  the  efficiency- of  any  form  of  heat  prim^ 
moiver  into  four  factors:  (a)  The  ideal  tfiermal  efficiency,  de- 
pendent primarily  on  tlic  cycle  employed  and  r>n  the  operative 
range  of  temperature,  (b)  The  operative  e^Sciency,  or  fraction 
of  this  tdeal  whidi  can  be  realieed  in  practioe.  (c)  The  con- 
vi'r«ii>n  eflioioiicy,  or  r.itio  of  available  moktular  energy  result- 
ing from  the  combination  of  (a)  and  (b>  which  is  finally  trans- 
formed into  mechanical  work  and  embodied  in  the  moving  part 
of  tlic  prime  mover,  (d)  The  mechanical  efHoicncy  or  fraction 
of  energy  converted  which  reaches  the  point  of  delivery,  at  the 
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engine  shaft.  Now  for  the  gas  cngin«;,  the  factor  (a)  is  the 
tugiicct  of  any  pntent  Icnown  type  of  prHne-mevcr.  The  fodor 

(h)  )i  !iirKl,.r.irr*  tn  thc  factor  ( c )  i'.  liitli,  praclically  loo 
per  cent  in  all  piston  prime  mover*;  and  thc  factor  (d)  whatever 
the  medniiica]  oomtruction  may  dctenniiie,  but  nsoally  not  bdow 
.85.  The  gas  turbine,  on  t1if;  other  hand,  hzi-,  .1  lin\<  r  vuluc  of 
(a)  simply  because  it  cannot  be  operated  under  a  continuous  in- 
take temperature  as  high  as  the  intermittent  values  reached  at  the 
instants  oxplosicm  in  the  reclprocatintj  typr.  TTic  (b>  factor 
is  also  moderate  to  k>w;  (he  (c>  factor,  representing  the  effi- 
dency  of  convert  by  the  vanes  bom  jet  energy  to  imchankal 
work  at  thc  rotor.  Is  aI*o  moderate  or  low,  prn^rMy  not  above 
•75  >  while  the  (d)  factor  may  be  somewhat  higher  than  for 
the  ndprocatuif  type. 


Detailed  discussion  of  these  puims  i.s  aside  from  present  pur- 
poses, but  it  may  be  said  that  these  difFerenees  seem  to  be  iidier- 
cnt  in  the  nature  of  things,  and  It  is  difficutt  to  see  how  the  ga« 
turbine  can  be  made  to  rival  in  final  efficiency  thc  present  stand- 
ards rcillzed  by  the  reciprocating  type.  Varioiia  tfimbinalions 
an  also  held  in  view  by  ciiRinccrs  and  inventors— steam  and  gas: 
gai  and  (team,  reciprocating;  gas  engines  and  gas-steam  tur- 
binca  in  tandem.  In  varying  combinations  these  elements  are 
bdng  passed  in  review  in  the  hope  that  some  combinatioa  may 
span  suceeia.  It  seems  indeed  probeUe  that  some  such  eombioa- 
tion  may  show  reasonably  good  efficiency,  but  it  seems  very  un- 
likely that  it  will  rival  that  of  ibe  rcdprocating  internal  com- 
bnsdoa  motor.  At  the  best,  therefore,  we  may  have  a  ehetee, 
so  ir^r  .15  these  two  are  concerned,  between  a  reciprocating  en- 
gine of  high  efficiency  and  a  turbine  combiaaiion  of  low  or  mod- 
erate efficiency.  It  would  seem  welt  assured,  therefore,  wherever 

the  nicclianical  condiiiuns  arc  -'.'.c!'.  ai  to  ]>cnr.it  tin-  u--c  <it  ;i 
reciprocating  prime-mover,  that  the  gas  engine  will  not  be  dis- 
plaeed  ligr  the  gas  tmbineb  eidier  in  its  simple  form  or  in  any 
of  its  posaililc  ooniplex  or  eomhinatloii  fbnn*, 


The  Flamino  .Arc 

This  new  illumiiiant  is  becoming  a  somewhat  common  iight 
in  ttw  larger  cities,  although  it  is  still  enough  of  a  rarity  to  cauic 

pirtiirr conmieni.  The  wonder  is  that  the  tamp  has  taken 
so  li/ug  a  liiiiw  to  make  its  way  in  this  country,  it  having  been 
pretty  well  known  abroad  for  several  years.  Thc  whole  subject 
was  thoroughly  aired  in  an  admirable  paper  by  M.  Blondel  at  the 
International  Electrical  Congress  01  1904,  and  perliaps  this  intro- 
duction more  than  anything  else  served  to  call  attention  to  the 
importanoe  of  the  innovation.  Be  that  as  it  may,  the  flamitig  arc 
is  now  with  ns  and  probably  to  stay.  Its  appearance  is  somewhat 
startlintf,  even  to  a  hardened  technologist.  It  looms  up  from  the 
Street  like  a  oompressefl  coaflagration,  making  the  ordinary  arcs 
look  like  blue  eatidles,  while  the  gas  lights  and  ordinary  incan- 
desccnts  have  beside  it  about  the  apparent  Inniinosity  o{  a  white 
bean.  The  splendid  pale  golden  hue  of  the  light  looks  queer  at 
first  to  the  eye  fbat  has  gradually  become  accustomed  to  the 
bluish  light  of  the  cnclii>cd  arcs,  but  thc  effect,  save  for  the  un- 
pleasantly great  brilliancy,  is  attogeiber  good.  The  common 
globe  is  totally  unfitted  for  dealing  with  a  source  of  so  enormous 
brilliancy  and  should  tio  rcpl,icc<l  by  a  very  strongly  diffusing 
globe  of  at  least  Rouble  the  ordinary  diameter. 

The  loss  of  liRlit  tli'.is  incurred  is  a  very  trivi.il  matter,  con- 
sidering the  enormous  ethciency  of  the  flaming  arc.  To  put  the 
fkcta  conservatively  it  gives  live  to  ten  times  as  much  Hg^t  per 


watt  as  thc  common  enclosed  arc.  Blondel  for  the  naked  flaming 
at«  gives  figures  down  to  0.135  watt  per  candle— not  mean  bori- 

xontal  canities,  ritln  r.  r;ic  :'g:i;n  tliiit  unriiimy   thing  deviscd  tO 

tiide  bad  distribution,  the  downward  hemi'sphcrical  candle-power 
—but  good,  uneiiuivocal,  mean  spherical  candles.   For  the  first 

timtr  in  the  history  of  electric  lighting  one  sees  in  commercial  use 
on  the  streets  lamps  that  can  be  rated  at  2,000  candle-power  with- 
out the  need  of  any  photometric  apoktgies.  It  is  not  to  be  as- 
sumed that  the  f^amsui;  nrc^  r,>  \vt  Si  f  (hrrti  nr,-  w.irkirK  nt  thc 
tremendous  efficiency  cited  by  iliondcl,  but  they  completely  out- 
class any  odier  ilhiminant  of  human  devising  so  far  as  eflieiency 
is  coneemed. 


ITnhappily,  all  of  tfie  iteming  ares  as  yet  devised  give 

off  fumes  in  sufficient  quantity  to  make  thfti.  niiilosirable  tor 
ordiivary  use  indoors.  .For  street  use,  however,  they  are  well 
adapted,  save  for  the  extra  care  required.  Jnst  what  this  will 
in  pmctire  nmount  to  is  at  prcrvt  uncertain.  Tlie  consumption 
01  tltcirmle  amounts  to  from  three-'QUarters  of  an  inch  to  an  inch 
per  hour,  which  permits  all-night  burninit  comfortably  enough, 
but  demands  daily  trimming.  This  puts  thctii  in  the  class  of  the 
old  open  arcs  as  regards  attendance,  and  the  carbons  themselvelt 
as  well  as  the  lamps,  arc  just  now  relatively  quite  expensive. 
The  greatly  rednccd  eneigy  required  for  a  given  light  goes  10 
far  to  compensate  these  expenses,  that  the  flaming  arc  is  quite 
certain  to  take  rank  as  the  cheapest  known  illuminant.  Up  to 
the  present  time  thai  distinction  has  beloi^ed  to  the  so-called 
gas  arc.  the  cost  of  which,  however,  is  snfliciently  near  to  that 
of  the  electric  arc  as  to  render  it  certain  that  the  flaming  arc  will 
form  a  class  by  itself. 

The  tiaming  arc  must  undoubtedly  be  the  subject  of  a  great 
deal  of  experimentation  before  its  idiosyncractes  are  as  well  un* 

(!i  I  t  M.l  :is  those  of  the  ordinary  ar.'  Much  work  lias  already 
been  done  on  it  abroad,  and  if  this  is  not  neglected,  as  it  loo 
often  is.  by  our  countrymen,  the  cxpeiimental  period  here  will 
not,  we  think,  be  very  burdensome.  The  cenii.i'  ^i.itirii-  have 
not  taken  up  the  matter  very  vigorously,  and  there  will  cer- 
tainly be  some  hesitation  in  pushing  it  on  acoount  of  iu  enocmous 
cflTiciency,  which  is  ennn»?li  t'^  m.iV.-  my  'i-lf  r'-=;;>ccting  meter 
look  for  another  job.  .Vs  a  dctcncc  against  tiic  niroads  of  the 
gas  arc,  however,  it  has  an  immediate  value  to  the  central  suiion, 
which  will  be  greatly  enhanced  if  it  can  be.  ns  will  prob.ilily 
happen,  adapted  for  indoor  use.  Ii  would  be  h.Trd  to  imagine 
aiiv  111'  r<-  i-i  immical  or  effective  illmnination  lor  large  interiors 
than  dtflusive  lighting  with  the  flaming  arc  for  a  radiant.  Capable 
as  it  is  of  considerable  variation  in  color,  the  resulting  effects 
would  be  of  great  beauty  and  intere.Nt.  As  thc  situation  now  ap-* 
peats,  indoor  lighting  is  the  goal  toward  which  the  flaming  arc 
should  be  forced.  Once  ibere  the  present  competition  with  gas 
would  take  on  a  very  ditTcreut  phase.  Thc  bu-inoss  of  electric 
lighting  is  at  present  in  a  condition  that  docs  not  warrant  the 
shelving  of  improvements^  A  gnmp  of  new  illnmtnanls  is  arriv- 
ing and  should  be  treatecl  with  becmning  cnurtt  sy.  It  is  nr.  time 
to  sit  dow^  and  ligure  out  devices  for  screwing  up  the  charges 
against  improved  illuminanls.  That  policy  will  inevitably  prove 
a  iKwmcrang  which  no  agility  will  enable  thc  throwiT  to  dodge. 
If  the  users  of  light  iiad  no  other  sources  of  information,  the 
gas  companies  would  see  that  they  did  not  remain  in  ignorance 
despite  the  dangrr  01  cumpctilujn.  llow  many  Wclsbachs  would 
be  in  use  to-day  if  the  gas  companies  schemed  devious  ways  to 
double  the  price  of  gas  when  used  in  them,  or  insisted  on  fur> 
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nishing  them  and  ate  up  the  economits  in  iheir  replacement 
charges?  la  the  long  run  improvemenU  pay,  and  the  usue  must 
h*  sqwretjr  met 


The  Cathode  Rav  Oscillograph. 

The  last  number  of  the  I'hytkal  Retitw  contains  a  paper  by 
Mr.  R.  Sanlda  upon  the  "OJm  of  >  Magnetic  Field  witii  die  Ryaii 
Cafhotle-ray  Oscillograph"  A  rfmarkablc  and  inlcresting  phe- 
Dontenon  is  deicribed  in  the  paper,  llic  cathode-ray  oscillograph 
maOita,  as  Is  genetally  ioiowii.  of  a  speeitl  form  of  eatliode-rar 
vacuum  tube  made  in  Germany.  In  shape  it  'nmethtiix  'A]<c  a 
bottle  with  a  long  neck;  but,  having  :i  iK-iiiispherical  base,  it  has 
to  be  side  supported.  In  tiie  long  neck  there  is  a  cathodf  disc, 
at  tiie  end  which  «rould  correspond  to  tlie  cork  of  a  bottle,  and 
about  fifteen  centimeters  down  the  neck,  in  a  little  side  pocket, 
is  placed  the  wire  anode.  Where  the  neck  juins  the  bulb  there 
is  a  metallic  diapbragm,  with  a  small  hole  in  the  center.  When 
the  tube  is  excited  by  connecting  it  to  a  suitable  high-vultage 
source,  cathode  rays  arc  thrown  out  by  the  -cathode,  down  the 
neck  of  the  bottle;  and  a  large  number  oi  them  strike  the  dia- 
phragm. Here  they  are  absorbed,  or  reflected,  except  at  the 
small  hole,  where  they  project  down  into  the  bulb  of  the  liottle. 
The  diaphragm  serves,  therefore,  to  direct  a  small  beam  oi 
parallel  cathode  nyn  unimpeded  down  the  axis  of  the  bottle  to 
the  middle  of  the  ba-i  'The  bulb  cont.iins  at  the  base  :i  it  :ii.-- 
vcne  acrecn  of  cakiuni  sulphide  on  mica,  which  in  a  darkened 
room  lights  up  by  phosphorescence  at  the  central  spot  where 
the  beam  strike':  The  beam  is  about  rik;hlv  .  i iitiit.i.:i.T^  in 
length,  the  pierced  diaphragm  being  placed  at  about  the  middle 
of  that  length.  So  long  as  no  tramversc  magnetic  or  electric 
forces  act  upon  the  beam,  the  spot  of  phosphorescrnt  light  re- 
mains stationary  at  the  center  of  the  translucent  screen.  If, 
however,  an  allenuthig  electromagnetic  flux  passes  across  the 
nrcic  I  if  ihe  bollle  below  the  diaphragm,  the  beam  \x  W.  ]v  alter- 
nately dericcted  to  the  right  and  left,  without  sensible  inertia  or 
loss  of  thne^  and  will  appear  to  form  a  luminous  straight  Ihw  on 

the  plvufshorr-scrm  •'CTrrii  Py  ci'iiihining  the  actions  f>f  two 
separate  alternating  magnetic  fluxes  at  right  angles  to  each  other, 
acting  sooocssively  on  the  axial  beam,  the  beam  can  be  made  lo 
excrtifc  3  doted  r<ir\'e  or  loop  on  the  screen  Frr.m  the  shape 
of  the  curve  the  wave  forms  of  the  two  clectromagnclic  fluxes 
can  be  inferred.  Thtts,  if  both  fluxes  are  sinusoidal,  the  loop 
formed  by  the  beam  will  Ik.-  «>me  ellipse.  If  one  is  made  sinu- 
soidal, while  the  other  is  irregular,  the  wave  »hap«  oi  iltc  latter 
is  dedneiUe  from  the  shape  of  the  loop. 

It  is  found  thj^t  ivhrn  a  short  solenoid  or  coil  is  placed  on  the 
neck  of  the  bottle,  with  its  axis  coincident  with  the  bottle  axiii, 
the  spot  of  light  on  the  screen  Is  httcnsMed  and  steadied.  CoO' 
Scquenfly.  thrte  n-ncnpt-c  rtiixct  nrc  "^al  in  the  most  recent  fortn 
of  the  apparatus,  one  parallel  lo  the  axis,  and  applied  behind  Ihe 
diaphragm  to  straighten  and  collimate  the  beam  of  cathode  rays 
incident  on  the  diaphragm;  while  the  other  iwn  arc  applied  across 
the  beam,  and  mutually  perpendicular,  like  the  croNS  hairs  of 
a  tdcsoope,  but  not  in  the  same  plane,  the  ticani  first  being  de- 
flected bjrone  and  lln-n  by  the  f>(her.  It  wav  ob«tTved  that  when 
the  first  or.  axial  and  collimaling  ihix.  was  applied,  the  volinKe 
across  the  tube  was  markedly  affected.  The  effect  has  'ni 
notioed  bjr  aevcral  observers,  in  cathode-ray  tubes  not  dcsigttcd 
for  oscillographic  purposes.  It  was  »«ipposed  that  Ihe  axial 
magnetic  field  altered  the  character  of  the  discharge  in  the  tube 
and  thus  altered  the  voltage.  When  a  tube  is  exhausted  to  Ihe 


high  degree  necessary  for  the  production  of  cathode  rays,  the 
voluge  which  must  be  iqiplied  la  otder  to  exdle  the  diKbarge 
becomes  considerable.  The  continued  use  of  a  cathode-ray  tube, 
moreover,  lends  to  perfect  the  vacuum  and  to  call  for  a  yet  higher 
voltage,  in  the  case  of  the  tube  described  in  the  paper,  the  initial 
ejn.£  was  17.5  kihwolts.  When  tbe  solenoid  on  ihe  neck  was 
excited  to  500  aniperc-turns.  the  e.m.f  i'..!-.  ■.til!  sensibly  constant 
at  17.5  kilo  volts;  but  when  the  m.m.f.  of  the  solenoid  was  in- 
creased gradnally  to  t,aoo  ampere-turns  the  e.m.f.  on  tbe  tnbe 
fell  steadily  to  10  kiloV"!t-.  Piiriiif.;  rliii  cli:uigr  nr-ii!irr  the  nir- 
rent  strength  of  the  discharge,  nor  the  character  of  the  dis- 
charge, as  apparent  to  the  eye,  underwent  any  sensible  modiflca- 
tion.  In  other  words,  turning  on  the  axi.il  rn!i;  rithieid  the 
ce.m.f.  offered  by  tbe  lube  to  the  discharge  and,  therefore,  reduced 
the  power  consumed  hy  tbe  diachange.  The  elfeet  was  found 
to  continue  bejond,  until  7,000  ampere-turns  was  applied  to 
the  coil,  the  maximum  reported.  At  that  m.m.f,  the  tube 
voltage  had  fallen,  by  irregular  steps,  to  7  kilovolts,  or  to  oon- 
sidftnlrly  If'ssi  than  half  the  initial  valtif.  whic'i  wn?  re=:tnrc-H  oil 
removing  the  iu.iu.f.  Similar  experimeiUs  were  tried  at  a  time 
when  the  hiitbt  tube  voltage  was  24  kilovohs.  This  also  fell 
(o  7  kilovoM^  on  applying  the  full  7.000  ampere-turns  to  the  sole- 
noid. T  he  etifcct  was  substantially  the  same  with  either  direc- 
tion of  the  exciting  current  atid  magnetic  flux. 

Thr  explanation  of  thi«  remarkable  effect  has  not  yet  been 
made  clear.  The  wrucr  of  the  paper  attributes  ihe  effect  to  1 
seeondaiy  iiiHtience.  When  tlie  axial  magnetic  field  is  applied* 
the  cathode  rays  are  prevented  from  diverging  laterally,  and  are 
lined  up  into  a  parallel  beam  along  the  tube,  so  that  the  great 
m«]ori&  hit  the  diaphragm  placed  across  itie  neck.  When  the 
axial  field  is  removed,  Ihe  cathode  nj*  are  more  dispersed,  or 
scatter,  and  large  unmbers  hit  the  sides  of  the  tube.  It  i>  sup- 
posed that  these  scattered  rays  prodnoe  in  some  way  a  marked 
e.e.m.f.,  which  has  to  be  overcome  by  the  discharge  The  straight* 
ening  of  the  stream  into  a  parallel  bundle,  in  preventing  the 
walls  of  the  neck  from  being  struck  by  large  numbers  of 
the  cathode-ray  projectiles,  serves,  according  to  the  suggcs- 
ti Mil.  tu  eliminate  this  secondary  ce.m.f  Tin-  iilia  is  also 
suggested  tliat  the  scattered  n^s  which  hit  tlie  walls  of  the  neck 
rehownd  and  return  upon  the  main  stream,  hi  such  a  way  as  to 
increa.se  ihe  c.c-m.f.,  or  iii.iVc  mi  incrtr.-c  ncif-^nTy  in  the  e.m.f. 
in  order  to  carry  on  the  discharge.  I'hc  explanation  thus  offered 
seems  incomplete  and  unsatisfactory..  The  fact  rcmafais  that 
although  the  maximum  ficlil  strength  produced  by  the  solenoid  is 
inside  its  length,  and,  therefore,  at  a  distance  of  about  15  centi- 
meters frosn  the  anode,  or  30  from  the  cathode,  yet  there  would 
be  a  very  appreciable  axial  magnetic  field  at  each  of  the-e  elec- 
trode^ That  is  tu  say,  the  two  electrodes  in  the  experiment  were 
exposed  to  a  ceruin  lesser  strength  of  axial  magnetic  field.  The 

fiTrct  m:»y  h?.:'c  been  due,  therefore,  at  least  in  part,  to  aclii<n« 
on  the  magnctuod  surfaces  of  tlic  electrodes.  It  would  set  in 
that  only  when  the  two  electrodes  are  ctMnplctely  shielded  from 
the  field  producccl  h\  such  a  scilenoid,  can  the  eflfect  he  dearly 
ciiiiliiicd  to  secondary  actions  of  cathode  rays,  as  distinguished 
from  the  action  of  the  field  on  the  eUctr>>dc»,  On  the  other  hand, 
however,  an  experiment,  hientione<l  in  ihc  paper,  with  a  small 
horseshoe  magnet  which,  when  acting  above  the  diaphragm  so 
:  virtually  to  occlude  the  central  hole,  perceptibly  increased  the 
tube  voltage,  certainly  favors  the  sttggestion  of  indirect  action. 
It  is  to  be  hoped  that  the  matter  will  be  fully  investigated  ex- 
pei'iineniaily  by  many  observers.  It  has  both  theoretical  and 
practical  importance- 
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Westinghouse  Single-Phase  Equipment  for  the 
Sarnia  Tunnel 


An  rii  itt  ontrai-t  has  ju>t  In-ai  made  Int'.  vi-i  lUo  ?t. 

Clair  1  iiiiiici  Cuniiiauy  m\d  the  WesiiiiKhoust  Hlcclnc  it  Mair,i- 
factUfiiig  Cr.nifviiiy  for  a  eonipletc  singlc-pliase  insullatioti  to 
operate  ireigfat  and  posttnger  trains  through  the  Sarnia  tunnel, 
which  connects  the  American  and  Canadian  drrisioiis  of  the 
Grand  Trunk  Railway  system  of  Montreal,  Canada.  The  plans 
and  >pccilicatinns  were  prepared  by  Mr.  Hion  J.  Arnold,  of  Chl- 
.  ;iv  .  vvliijse  pioneer  work  in  single-phase,  ailern.itinK-current 
traction  U  well  known,  .md  the  work  at  installation  will  be  con- 
ducted under  his  siiperviskm. 

The  equipment  includca  a  complete  power  station  w«h  steam 
tuTbmcs.  bridge  and  pole  lines  for  catemT>'  troRey  construction, 
overhead  work,  transformers  for  power  and  light,  round  hoase  • 
motors,  niotor-<lri\en  pumps,  drainage  and  sewer  systems  for 
litlildinRS  and  yards,  oleclnc  :. .c  mh  lives,  etc.  Interest  cnini-.. 
of  course,  largely  in  the  locomotives  equipped  with  the  scacs- 
wmmd,'single-phaac  motors  developed  by  the  WcstinKhouse  Com- 
Iiany.  There  are  to  be  six  similar  units  designed  to  meet  the 
requirements  of  the  tunnel  service  of  the  Grand  Trunk  Railway. 
Each  will  exert  a  drawbar  pull  of  J.S.ooO  lb.  on  a  2  per  cent  grade 
a!  a  speed  of  lo  miles  per  hour.  The  locomotives  may  be  operated 
from  either  end.  and  two  or  more  may  be  coupled  together  and 
controlled  in  multiple  from  a  single  nnit,  so  that  there  is  prac- 
tically no  limit  to  the  size  of  train  which  may  be  taken  throiiRh 
the  tunnel  by  the  electrical  equipment— other  than  that  imposed 
by  the  limited  mechanical  strength  of  the  coupling  whidi  joins  car 
to  car. 

These  locomotives  are  of  the  rigid  frame  type,  with  driving 
axle  boxes  and  draft  gear  mounted  on  the  same  frame.  Fjich 
nnit  will  have  three  pairs  of  6j-in  ririvinsr  wliceK  with  a  motor 
on  each  axle  connected  with  a  ge^r  r  i  H  ti  .  t  is  -o  93.  It  will 
weigh  approxfanalely  62  torn,  all  of  which  ou  the  driving  wheels. 
1\(|iia1icer  beams  similar  to  those  tised  in  standard  sleara  locomo- 
tive practice  will  dislribnte  the  weight  among  the  six  drivers. 
The  frames  w  ill  he  niade  of  cast  steel  and  will  he  placed  outside 
tilt  wheels.  The  liKomotive*  will  W  equipped  with  the  \\%-tmg 
house  friction  draft  gear.  The  power  equipment  of  each  unu 
comprises  three  aso-lip,  single-jkbasi-.  series-wound  motors  of  the 
same  general  type  as  those  recently  adopted  by  the  New  York, 
New  Haven  &  Hartford  Railroad  for  their  lemiinsl  operations 
in  New  York.  Pneumatically  operated  trolleys  of  the  pantagxapll 
type  w  ill  collect  the  current  frotn  the  ov  erhead  trolley  line  outside 
the  tunnel. 

The  Sarnia  tunnel  of  the  St  Clair  Tunnel  Company  passes 
under  the  St.  Oair  River  and  connects  the  divisions  of  the  Grand 
Trunk  Railway  system  which  terminate  at  Port  Huron.  Mich., 
and  Sarnia,  Ont.  The  tunnel  proper  is  6031  ft.  long.  A  single 
track  leads  through  ilu  '  iniicl.  hut  the  appro.iches  arc  double  trsck 
to  a  point  alMuit  .too  h.  trom  each  portal.  From  terminal  to 
tcrmin.il.  a  distance  of  ig.34»  <  I'  v  1  rir.V.lv  rq ,iip;-.o<I 

,\t  the  present  time  passenger  and  freight  trains  arriving  from 
either  direction  are  hauled  thn.ugh  the  tunnel  by  steam  loco- 
tnoiives  Almost  all  of  the  freight  trains  must  on  arrival  be 
dividi  d,  as  they  are  too  heavy  for  a  single  locomotive.  The  result 
lias  U-en  that  traffic  is  coiiwested  at  the  terminals  and  tfie  entire 
service  of  the  system  unpaired  It  i-  expected  that  the  electric 
locomotive^i  w'H  greatly  relieve  this  congestion,  as  their  greater 
capacity  and  flexibility  will  climmaie  or  1  irgely  reduce  the  neces- 
sity of  divtdtilg  trains. 

Alternating  current  at  .liWO  volts,  as  cycles  will  be  delivered  to 
the  locomotives.  Outside  the  tunnel  the  current  will  be  fed 
through  a  .No.  0000  grooved  trollej  wire  aiKl  pantagraph  trolley 
to  the  loioinotive  e(|ni|inienl-  The  tro!Ky  wire  will  be  hung  by 
;i  c:(it  <)ar>  siispen-ioii  front  ^teel  towers  which  span  the  track  or 
from  bracket  arms  nioiuitcd  on  lattice-work  poles  of  steel. 

The  application  of  the  single-phase  system  to  the  St  Clair 
problem  was  considered  to  provide  an  effective  solution  of  the  diffi. 
ciilties  encotintered.  By  its  adoption,  the  company  is  enabled  to 
eliiiitiiati  ihances  of  electrolytic  troubles  of  every  kind,  and  to 
secure  an  effective  speed  control  with  economical  starting  and 
mpid  accelenlion. 


Indiana  Independent  Telephone  Meeting. 

special  meeting  of  independent  telephone  representatives  of 
Companies  constitiumg  the  fourth  district  of  th.j  lin'i.itia  inde- 
pendent Telephone  Association  was  held  in  Lafayette  ..n  Jan- 
uary s-  About  twen^-aix  companies  were  represented.  Ihe 
principal  iiuestioo  for  discussion  was  that  of  entering  into  a  sub- 
licensee agreement  with  the  Bell  Company  for  long-distance  busi- 
ness. The  conipaiue?  in  the  fourth  district  and  a  number  of 
independent  companies  in  Vermillion,  Fountain  and  Parks  Coun- 
ties arc  said  to  be  anxious  to  make  long-distance  contracts  with 
the  Bell  Company  at  Danville,  111.  The  representatives  in  at 
tendance  at  the  Ufayette  meeting  opposed  this.  The  discussion 
r  ..:lt,  in  the  appointment  of  a  conuntttteto  go  to  Panville  and 
i,;.ik.  ;  rr.  ngenuiiis  with  the  city  authorities  and  the  Commercial 
Club  1  >  n  .  1  1  1.  i  idependent  long-distance  lines  in  the  matter 
of  toll  line  business.  a,s  well  as  the  Bell  Company.  The  nietnl>ers 
present  insisted  that  local  independent  companies  mi  -  eU^  r  to 
remain  independent  or  go  entirely  over  to  the  Bell  Company  No 
satisfactory  division  of  the  business  can  be  made,  they  declared. 
Mr.  Wll  ii.in  Vesey,  of  Indianapolis,  gave  a  talk  on  the  latest 
phases  ut  the  independent  telephone  situatkm  in  the  State.  He 
explained  what  the  syndicate  proposed  to  do  in  the  matter  of 
improvements  and  extensions  and  assured  the  representatives 
present  that  in  a  very  short  tune  all  local  independent  companies 
in  the  State  would  have  independent  long-disUncc  facilities  at 


Governor  Higgins  on- Electrical  Topics. 

The  subjoined  passages  from  lliv  .muual  ines;ige  of  Governor 
lliggins,  of  New  York  State,  to  the  Legislature,  deal  with  ques- 
tions of  interest  in  the  electrical  field,  one  being  the  preservation" 
of  Niagara,  and  the  other  the  regulation  of  public  utilities.  In 
u.^.r.A  t..  il,.  fr-.  i..imed  topic  he  said:  "This  State  and  the 
Dominion  oi  Ctiatb  have  in  the  past  been  engaged  in  an  un- 
worthy rivalry  in  granting  fraiv  1  im  <  .  f  incalculable  value  to 
power  development  companies,  permitting  them  to  take  water 
from  the  Niagara  River  above  the  Fall*  for  commercial  j.urpoies. 
The  iirivileges  gramed  to  tbese  companies  now  constitute  a  real 
menace  to  Niagara.  The  State  of  Sew  York  cannot  carry  on  the 
work  !,r.^i'rvation  efft-.  (1\ ■  !>  \iiil.i>'it  the  aid  of  an  international 
agreement  to  protect  the  c«i.ir;.si  .md  the  river  from  spoliation. 
It  can,  howwer.  in  some  degree,  repair  the  mischief  already  done 
(1)  by  limiting  the  amount  of  water  which  may  be  taken  from 
the  river  by  the  New  York  companie.^  •, ^  .  ugagcd  in  develop- 
ing power,  (i)  by  repealing  ^1  undeveloped  charters,.©!  which 
several  remain  on  our  statute  books,  dormant  if  not  defunct,  and 
(,})  by  instituting  l<  m  ■!  proceedings  for  the  forfeiture  of  the 
charters  of  any  companies  which  may  he  guilty  of  misuse  of  their 
fmnchises  or  abuse  or  usurpation  of  powers.  1  earnestly  desire 
to  impress  upon  the  Legislature  a  due  sense  of  ilu?  responsibility 
of  this  Stale  for  *e  protection  and  pfeservation  of  the  grandeur 
and  bcautv  <>f  Niagara  Falls." 

Dealing  witli  the  subject  of  the  rcgttlatkm  of  public  Mtilltles.  the 
Governor  remarked .  "Private  companies  comml  oit,  r  .ilnaJs, 
telegraphs,  tdepbones,  gas  and  water  supplies,  and  other  services 
which  have  beeome  necessary  to  the  daily  lives  of  many  of  our 
citizens.  Such  companies  arc  quasi-governmental  agencies,  vested 
with  the  sovereign  power  to  condemn  private  property  for  their 
uses.  They  are  permitted  to  exist  l>ecan*e  the  State  delegates  10 
them  its  own  functions  for  convenience  and  economy,  and  to  pro- 
mote indu^trsii  development.  Such  corporations  should  be  tole- 
rated only  so  long  as  their  rates  are  reasonable  and  their  service 
1>rompt  and  eflicieiit. 

It  has  been  suggested  by  a  learned  Justke  of  the  Supreme 
Court  of  the  T-nJted  5?tates  that  such  companies  have  not  even 
Ihr  roii>tituti  11:  1  i  iL'lii  I"  s  protit  on  tlieir  investments,  and  that, 
while  they  cannot  In-  n-quired  to  do  business  at  ,■»  loss,  they  may 
be  compelled  to  content  themselves  with  a  return  eiiual  to  the 
cost  of  operation  and  maintetwnee.  So  radical  a  theory  has  not 
been  adopted,  but  that  it  should  be  declared  from  the  bench  of 
our  roost  eminent  and  conservative  tribunal  is  a  signifkwnt  sug- 
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tntion  of  the  power  of  the  peatde  lo  Ttgqlitte  public  smricc  com- 
pwues,  or,  failini;  therein^  to  exerciftc  th«!r  ftmclions  direcily 

Ihrougli  G(j\ i-rnincnt,  Stair  iir  liical  .iili  li'. 

"In  Great  Krilain  thv  rate  (or  gas  in  ii  iiiiKifal  plants  averages 
64  cents  per  1,000.  while  in  a  number  of  tlii  .  -  jt  i-  .is  low  as 
50  cents  III  the  United  States  the  average  charjjo  Is  Si. -'5  per 
1,000.  It  ill  becomes  tin-  Slate  tn  protect  public  service  com- 
panies in  exlortiog  unjut>i  charges  from  the  consiuner.  Corpora' 
tions  are  but  attocialions  of  indiTidiMb.  Th«  act  of  incorpora- 
tion  does  not  make  tbcm  outlaws  nor  deprive  them  of  tiatural 
rigihts;  nor,  on  the  other  hand.  doe»  it  set  them  above  the  law. 
A  careful  investigation  of  the  gas  yrublcni  in  New  York  City  by  a 
competent  and  conscientious  legislative  committee  rcsulteil  in  the 
recommendation  of  an  eighty-cent  rale  to  bo  establiiliefl  by  law. 
A  prima  facie  case  was  nuiW  out.  The  action  of  the  I.egislaiure 
ivas  subject  to  judicial  review.  Yet  relief  was  refused.  I  urge 
a  further  cotuidenttion  of  this  question  on  your  part." 


Power  from  Blast  Furnace  Gases. 


In  a  pqier  read  by  Mr.  H.  Frcyn  before  the  Western  So- 
cie^  of  Engineers  on  December  m.  mudi  valnaUe  infonnation 
was  given  eonceniiqg  the  available  power  and  cost  «f  operation 
of  a  power  station  by  waste  ga»es  from  a  blast  furnace  plant 

The  author  deduced  figures  to  show  that  a  |>ower  plant  having 
Jl  capacity  of  10.500  hp.  complete  in  every  detail  and  installed 
in  coriiui-tKPii  witli  a  hl.i^;  fiirTi.uv  pl;iTit,  wnnld  b«  capable, 
when  ntiitiiitg  '"'1  \o.dd  cup^icity,  ui  producing  orte  hp-year  at 
the  low  cost  of  $17.88,  no  value  being  placed  on  the  blast  furnace 
gas.  It  was  shown  that  one  kw-hour  at  full  load  capacity  of 
the  plant  could  be  produced  at  ,2i)s  cents,  which  is  OOwiderahly 
below  the  best  results  ever  obtained  with  a  steam  engine  power 
plaitt.  When  the  power  plant  is  nmning  on  an  averafe  of  only 
90  per  cent  of  its  total  capadty.  the  east  of  pradticing  one 
kw-hour  is  only  .55  cmU. 

In  orflcr  !■!  ^h'  lw  •.hut  lil-.  ifoductii  m..  nn-  .if  pr.n-ticat  as  well  a* 
•heoreln  al  v.ilm',  tht-  ;uirhi,i  (cliiie^.  flu  cxprrn-iii  <■=.  <ii  (hr  John 
Ct'okcrill  C<ini|iativ,  in  Bi  Igiuin,  whii  h  ii  iv  in  npcf  :i;:i'ri  at  pres- 
ent seven  blast  furnaces  of  about  i.joo  tons  daily  capacity,  in 
addition  to  numerous  other  industries,  necessitating  the  em- 
ploymem  of  iSiooo  wotrhmen.  In  igoo  the  Codcerill  Company 
bad  86  electric  imMois  in  nse.  white  in  1905  there  were  333> 
The  .Uightnig  cQuipnicnt  cons^cd  in  1900  of  4^  arc  and  4.500 
ineandeseent  lamps,  whereas  in  1905  the  corresponding  figures 
are  660  arc  and  5,600  incandescent  lamps.  In  1900  the  power 
was  produced  by  t,cioo  kilowatts  in  steam  engines;  in  1005  only 
800  kili'w  iiK  in  ■-.te.rii  (iitr.ni--  liave  been  in  operation,  s.goo 
kilowatts  of  gas  ciigiiu-s  being  used.  The  output  in  kw-honrs 
produced  per  year  increased  from  l.78o.*8i  i:i  to  O.W}.- 

316  in  190$.  The  cost  per  kw-bm-r  f<'1I  fr^  mi  i.'i;  ri-rrts  in  igoo 
to  .413  cents  in  190$.  The  ^.ntli.-ir  -citr^  t'::rit  the  reduction 
in  the  east  of  power  per  kw-hour  has  been  due  almost  ex- 
dnsively  to  the  installalion  of  gas  eng incs. 


The  Municipal  Pbnt  at  Holyoke,  Ma$$. 

Mr.  W.  H.  Snow,  the  manager  of  the  Holyoke,  Mass.,  municipal 

ligli'irt;  •Icpirlmcnt.  reporli  ;i«  follows.  |o  the  city  aullioritieS! 
The  chief  item  of  monieiil  to  lie  c.llK'd  to  your  attention  is  the 
incrcaseil  and -increasing  volume  of  business  irans.icted  from  the 
gas  works  and  the  electric  station.  Kriitii  the  former  there  ha- 
been  sold  l.l.io.v.ioo  cii.  ft  more  gas  than  iluriiig  I'W.  a'l  increase 
of  la  6/10  per  cent;  while  from  the  latter  there  is  liciiig  sent  out 
about  40  per  cent  more  current  than  at  this  time  a  year  ago. 
During  the  year  at  the  sution  there  have  been  installed  one  500- 
hw.  tuftm-generator  with  ample  condensing  apparatus,  and  three 
.^oo  hp  boilers,  practically  donblitig  the  steam  capacity  of  the 
plant.  The  plant,  at  the  rated  capacity  of  the  (tenerators,  la  now 
enuipprd  to  furnish  j.joo  hp  in  electric  current,  with  water  and 
steam  power  run  IO(?cihcr.  hut  it  can  furnish  only  1,7,1.5  bp  in  cur- 
rent with  st'Miii  |ic«tM  i'  111.  When  the  turlxi-KCiurator  xva*  pur- 
chased last  winter  it  was  thought  that  the  ec|uipnient  would  be 


l.irge  enough  to  take  care  of  the  growtli  of  A«  bmineas  for  some 
:  car«,  but  the  statitm  hax  already  almost  reached  the  limit  of 

its  capacity,  it  being  .ihk  :  ■  i,iki  i  ii  1  nly  about  JO  per  cent  more 
business  with  its  combmn;  iv.iti:  .md  steam  power,  ami  lias 
reached  the  rate<l  cap.icity  of  ^ln  -ii:ini  plant.  Duniii,'  ilic  past 
fall  the  four  remaining  mill  powers  of  the  ifi  appurteiiaiit  to 
the  plant  were  taken,  but  the  business  has  mcreased  so  much 
that  some  steam  power  has  to  be  used  every  day  in  addition  to 
the  water  power,  as  the  water  wheds  do  not  famiih  power 
enough  for  the  daylight  load  ahme. 

All  this  leads  up  to  the  fact  that  the  sitnation  at  the  slatiois 
is  this:  When  the  night  and  the  day  loads  lap,  as  they  do 
from  sunset  until  6:jo  p.  m ,  80  per  cent  of  the  combined  water 
and  steam  power  is  being  used,  and  in  case  of  the  v.aii  i  Ip. mt; 
shut  off  by  any  cause,  the  whole  of  the  rated  steam  j«n\»;  i* 
hcin^  This  una!  -  that   uithin  a  comparatively  short  time 

the  department  will  have  to  refuse  to  take  <m  new  business, 
through  its  inability  to  handle  it,  unless  more  generating  apparatus 
is  added  lo  the  sution.  In  my  opinion,  the  depanment  should 
be  given  the  necessaiy  authority  to  add  to  the  equipment  at  die 
station  one  i,mo-kw  or  ii333-hp  unit,  including  the  steam  power 
and  electric  generators.  I  would  also  respectfully  suggest  that  acthnk 
upon  this  extension  be  taken  as  early  in  the  year  as  possible,  as 
the  electric  machinery  manufacturers  arc  so  crowded  with  or- 
ders, that  to  meet  our  neeils  the  voiiiiiiii  if  is  necessary  t'> 
order  this  machinery  as  early  in  the  stitsiiii  .1?,  poi.sihle.  .Another 
matter  of  pressing  importance  to  be  considered  in  conneclion  «itb 
the  addition  to  the  power  at  the  station  is  cual  storage.  To  In- 
in  a  pmition  to  handle  whatever  demand  for  current  that  may 
eom^  a  sufficient  lot  of  land  that.ia  conveniently  situated  with 
regards  railroad  facilities  and  station  shoirid  be  aainired  m 
give  slorace         for  a  winter's  supply  «f  eoal. 


Power  uu  the  Stanislaus. 


Further  data  come  from  San  Francisco  as  lo  the  financing  in 
N"ew  York  and  Boston  of  a  large  hydro-electric  enterprise  to 
be  developed  by  the  Stanislaus  Electric  Power  Company  in  the 
central  pottioii  of  Califbniia,  die  power  plant  bcinc  located  in 
Tuolumne  Comityt  on  the  SMiistans  River,  at  SnUcMt  GtanhiK 
about  six  mile-^i  from  the  town  of  Murphys.  dlaveras  County. 
Mr.  Beach  Thr-mr'^  n.  of  San  Francisco,  has  been  getting  con- 
trot  during  s- v-.M  rcl  years  past  of  the  water  rights  and  other 
properties  that  will  '-e  acquired  by  the  Stanislaus  Electric  Power 
Company,  and  has  interested  the  Eastern  capital  that  is  now 
undertaking  their  development.  Tliese  propertic-  <;jii-iv!  of  a 
number  of  water  rights  on  the  Middle  Fork  of  the  Stanislau-i 
River,  eooiplete  rights  of  way  for  all  the  necessafy  Otnals,  pipe 
lines,  etc,  several  thousand  acres  of  land  for  storags  mcndrv 
and  several  thousand  acres -of  land  to  supply  luniber  for  iiimic* 
and  for  other  purpose*. 

The  propose^l  construction  include^  storage  reservoirs  at  the- 
liead  waters  of  the  river,  a  il-s.  itmi;  dam  near  Sand  Bar  Flat, 
in  Tuolumne  County,  a  flume  and  ditch  system  l^'A  miles  long, 
with  a  capacity  of  jpo  cu.  ft.  of  water  per  second,  a  large  equal- 
izing retwrroir  above  the  power  house  «t!i",  a  ^j-tem  i.f  pipe 
lines  which  wilt  deliver  water  to  the  (  ■  .  r  imnsc  under  a  he.id 
of  1,500  ft.,  a  power  station  with  water  wheels  and  electrical 
apparatus  having  a  capacity  of  acvooD  kw.  and  a  very  extensive 
traflsmission  system  which  will  make  it  posuUe  to  deliver  pnwer 
thraughout  the  entire  central  portion  of  the  State. 

It  is  said  the  transmission  System  will  be  of  a  type  of  eon- 
striiciion  suiieri.ir  to  any  now  installed  on  the  Pacific  Coast.  High 
sicrl  towl  r-  u  !'i  1 '  nil  lit  1  •  iiil.itions  will  be  ntih  '  '1  1  ri  all  the 
main  lines  instead  01  vsooikn  poles,  anri  a  number  ,ii  other 
usual  provisions  will  also  he  made  both  in  the  hydraulu-  f  i  i  i  l.  c- 
tricai  installations,  to  insure  reliability  and  freedom  iioni  in- 
terruptions of  service.  Sanderson  &  Porter,  of  \ew  York,  are 
the  engineers  in  charge  of  the  construction  work,  which  is 
to  be  tttidertaken  fay  the  Union  Construction  Company,  a  cor- 
poration formed  for  the  purpose  of  bnilding  the  system.  The 
work  of  conslrticiion  has  already  been  commenced  and  wtIT  be 
pushed  to  comptrrii ill  ,ts  rapidly  as  possible. 

Tucker,  .\nthony  S;  Co.,  of  Boston,  who  have  financed  and 
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jcd  a  l.irgc  iiunibcr  of  dectric  railway  and  power  enter- 
prisei  in  various  parts  of  the  country;  Frederick  Eldridge,  first 
vice-president  of  the  Knickerbocker  Trust  Company,  of  New 
York,  and  Coraeliua  C  Citylcr,  «f  the  banking  iiouse  of  Cuyler, 
Morgan  ft  Co.,  New  York,  are  the  manager*  of  the  imderwriters^ 
syiiilK-ali-,  winch  luis  subscriljed  for  the  bonds.  The  Knicker- 
iKickcr  1  rust  Comp.iny,  of  Xevv  York,  are  the  trustees  for  the 
liond  i>suc.  which  is  $i<).(xx),ooo.  Reach  Tliompson,  (Uiward  P. 
Vceder  and  James  K.  Moffitt,  of  San  Francisco,  and  Harvey 
P.  Goodman,  of  Napa,  are  amonc  those  largely  interested  in 
San  Ffaodaoa  The  bonds  have  been  fbctA  prine^ally  in  New 
Yoifc  and  Boston.  Beadi  Thompson  and  Howard  P.  Vcete  axe 
the  Calif^ia  repretentatiTea  of  the  StaniaUoi  Electric  Power 
Company. 


Direct-Current  Locomotive. 


The  accompanying  illustration  show  s  a  mcthexl  of  constructing 
heavy  electric  locomocvc^  as,  disclosed  in  a  patent  issued  January 
a,  to  Mr.  A.  S.  Batchcidcr.  The  frame  of  the  truck  constitutes 
the  field*inagikt  atracture  of  fbe  tnotonl  The  motor-annatnies 


DtRECT-CURKENT  I/K:0M0TT\'E. 

art  mounted  directly  on  the  axles,  and  the  frame  of  the  truck  is 
aprint^opported  from  the  axle-boxct.  The  pole-pieces  axe  lo- 
cated in  the  plane  of  rewhition  of  the  motor-annatnrcs  and  are 
eut  away  at  the  pole-tips  m  as  to  permit  a  free  movement  of  the 

pole-pieces  with  n-firoiKi-  to  the  ntntor-ariuatures  as  llic  axle- 
iKi.xes  play  up  and  down  in  their  bearnigs,  and  the  axles  arc 
removable  from  tbdr  hearings  in  a  downward  dirrrtioti  and 
the  pole-pieces  are  provided  with  sobstantjally  plane  faces  or 
at  least  are  cut  away  tnlBcient^  to  permit  the  removal  of  die 
axles,  with  the  wheels  and  armatures  mounted  thereon,  by  low- 
ering (he  complete  elements  from  the  truck-frame  without  dis- 
turiiing  the  fidd-windings  or  any  other  parts  of  the  locomotive. 


Oar  Foreign  Trade  in  Electrical  Machinery. 

By  HE.VRV  L.  Geissel. 
The  exporU  of  the  United  States,  which  never  touched  the 
billion-dollar  mark  until  1895.  and  had  not  until  1905  in  any 
calendar  year,  been  as  much  as  n  billi'm  aii4l  a  half  dollars 
in  x-alue,  exceeded  that  figure  last  year  c<H-.>idirahly,  and  ap- 
proximated l,(»oo  million  dollars  The  I'lial  tiuun  s  for  the  ni  jnth 
of  December  arc  not  yet  at  hand,  and  therefore  the  amounts 
Itiven  in  the  follotdng  account  may  be  subject  to  slight  correc- 
tions upon  the  final  balancing  of  the  statistical  returns  for  the 
past  year. 

The  expansion  in  our  furciRii  CMninu  ri.-f  makes  itself  appnri  :it 
in  our  trade  relations  with  nearly  all  of  the  principal  countries 
of  the  worhl,  and  the  most  gratifying  fc.itiirc  of  our  export  trade 
is  the  considerable  increase  in  our  cxporution  of  manufactured 
goods.  These  exports  exceeded  those  of  1904  by  about  ss  million 
dollars.  As  dose  as  it  can  be  figured,  manufactures  lom  over 
38  per  cent  of  the  total  exports  of  domestic  products.  *  The  total 
exports  of  electrical  machinery  last  year  exceeded  $7,000,000,  an 
increase  of  nearly  one  million  dollars  over  the  preceding  year. 
This  does  not  include  deetrieal  instroments  of  any  Mod,  worth 
several  miliioos. 


In  any  city  in  any  part  of  the  world  where  the  progressive 
steps  of  civilization  demand  the  institution  of  economies  and 
labor-saving  devices,  it  is  only  a  matter  of  time  to  find  a  means 
of  obtaining  money  for  their  first  cost  Telephones,  electric  lamps 
and  railways  are  now  bdng  introduced  into  the  remotest  parts  of 
the  world.  The  deniatid  for  electricity  i>  iiicreasinR  the  world 
over.  The  writer  viMted  last  year  several  countries  on  the 
northern  coast  of  .Vfrica  and  sixteen  of  the  leading  countries  in 
i-'uropc.  He  bad  made  the  same  tour  three  years  ago  and  was 
surprised  to  see  the  progress  whidi  had  been  made  in  the  many 
different  lines  of  etoctckaiy.  Even  in  the  south  of  Enrope,  in 
countries  which  are  lamentably  slow  in  the  adoption  of  modem 
ideas,  the  electric  current  has  made  a  wonderful  sh  iwinc;  of  late. 

In  the  town  of  Lund  it  is  now  propi>scd  to  utili/r  some  of  the 
waterfalls  on  the  Laga  River,  not  only  for  lighting  Lund  itself, 
but  also  for  several  other  towns  in  the  south  of  Sweden.  During 
the  ncgotiatians  made  with  the  owners  of  these  falls  it  was  stated 
that  a  syndicate  in  Denmark  would  also  make  offers  for  the  fells 
with  a  view  to  using  them  as  a  source  of  electric  energy.  The 
Laga  River  comes  from  the  Smaaland  uplands,  runs  for  three 
miles  through  the  Province  of  llallaud.  ami  has  two  large  falls, 
the  "Majefos"  and  "Catefos."  I  his  latter  is  about  one  mile 
from  the  river  mouth  and  here  the  Danish  Syndicate  proposes 
to  erect  power  stations,  the  dectridfy  being  transmitted  by  cable 
to  the  coast  of  Reldnghorg,  and  thence,  by  means  of  sidmiarine 
cables,  to  Denmark. 

Several  strong  1 .  [iipaiiies  and  sj'ndicates  are  now  being  or- 
ganized in  Stockholm ;  they  are  backed  by  Scandinavian  and 
Certnan  capital,  and  their  object  is  to  harness  all  the  streams 
of  Sweden  with  a  fall  of  water  suflkient  to  generate  deotridty. 

Our  two  best  cnstomers  of  deetrieal  madtinery  last  year 
were  Canada  and  Japan,  the  former  having  bought  nearly  two 
million  dollars  worth — or  about  .15  per  cent  of  our  total  ex- 
ports— and  Japan  over  one  million  dollar.s.  The  third  place 
is  occupied  by  Mexico,  to  which  country  we  shipped  deetrieal 
macMneiy  to  the  value  of  one  million  dollars. 

In  Europe,  the  United  Kingdom  leads  the  list  with  over 
$800,000.  Then  folltjw  France.  Germany,  Italy,  Holland,  Rus- 
sia, Scandinavia  and  Spain.  Our  total  >liip!in:it .  of  electrical 
machinery  to  Europe  average  in  value  $1,500,000,  those  to  Cen- 
tral and  South  America,  $5oomd;  to  Asia,  |i,400uOOO;  to  Africa, 
liSOyooOb  and  to  Australia,  USOfiOO. 

Of  the  South  American  coimtries,  Brazil  aiid  Argentina  are 
our  lH-<t  customers  To  ihc  former  we  exported  electrical 
machinery  to  the  value  of  aljout  $Jlo,ooo,  and  to  the  latter 
$165,000.  Smaller  quanlities  went  to  Chile,  Peru,  Uruguay, 
Colombia,  V^cnezuela,  Ecuador  aiul  nolivia.  The  total  exports 
to  Central  .\merica  were  valued  at  only  $13^000^  and  those  to 
the  West  Indies  9fl8,iOoav  of  which  nearly  $85,1000. wordi  was  ex- 
ported to  Cuba.  It  is  very  much  to  be  r^ratted  ^t  oi<^  trade 
with  Sonih  .\inrr:ca  is  so  insignificant.  Ccrniany  and  the 
L'inteil  KiiiRilom  practically  control  the  trade  in  electrical  ma- 
chinery in  those  countries 

But  South  America  is  not  a  iieeligible  quantity  by  any  means. 
It  is.  indeed,  astonishing  to  see  how  the  nations  of  Europe 
have  ontdistanccd  us  of  the  United  States  right  on  onr  own 
western  hemisphere.  The  large  German  electrical  mannfacturing 
conipauie-  b:ne  ha'l  for  year-"  their  liraiicfu'.  in  almost  I'vci'.'.  re- 
public to  the  soiuh  of  us.  It  was  imly  recently  that  the  Peruvian 
Government  decided  to  install  a  great  system  of  wireless  teleg- 
raphy throughout  the  country,  and  the  contract  went  to  Berliiv 
the  German  house  securing  therewith  the  exdusive  ril^t  of  estab- 
lishing wirdess  telegraphy  within  the  boundaries  *of  Pieru. 

Great  strides  ahead  are  also  beii^  made  in  the  electrical  in- 
i!iistries  of  Brazil.  Tlu-  Ki  <lf  Janeiro  Tramway.  Ligbliiig  & 
Power  Company,  tajjitaliired  at  $..:5.ooo.ooo,  proposes  the  de- 
velopment of  water  power  and  the  utilization  of  it  in  the 
form  of  electric  energy  in  Rio  de  Janeiro  and  other  cities.  Ac- 
cording to  a  recent  report,  die  company  has  already  acquired 
two  large  wnterblli^  one  on  tiie  Farabyfaa  Rhrer,  a  distance  of 
about  80  miles  from  Rio  de  Janeiro,  capable  of  producing  about 
100,000  hp:  others  on  the  Riii  .lis  Legas  and  streams  in  the  vi- 
cinity about  50  miles  from  Rio  de  Janeiro,  capable  of  producing 
40iOOO  hp.  The  latter  plant  the  company  is  now  developing  and 
expects  to  have  power  from  it  in  Rio  de  Janeiro  within  six 
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It  is  estimated  by  the  company  thai  there  is  a  present 
demand  for  25.000  hp.  Thi*,  it  14  expected,  will  b«  considerably 
increased  as  tlie  advantages  of  the  use  of  electric  power  become 
fully  demonstrated.  The  same  company  has  acquired  a  number 
of  suburban  street  car  tines  now  operating  witfa  anJoul  tnction, 
the  deetrifiation  of  which  wiU  soon  begin. 

Tiie  greater  part  of  the  dcclric  plaM  equtpoMiili  and  practicany 
all  Ae  deetrie  tacdoii  andhiMqr  ufcd  in  AiienliBa  are  from 
die  United  States.    Small  eteetrie  noters  and  their  fitting> 

are  also  chiefly  American,  bot  the  bulk  of  the  clcctr-cil  trade  is 
still  in  the  hands  of  European  concerns.    It  ii  d  that 

the  total  imports  of  electric  materials  in  1905  amoimted  to 
over  |3,ooo,oix>,  of  which  over  $1,000,000  worth  came  from  Ger- 
many. The  same  proportions  prevail  in  Oiile  and  other  South 
American  cotintrtes. 

It  was  stated  previously  that  Japan  is  one  of  oor  largest 
cnstomcrs  of  electrical  madiineiy.  Of  onr  total  ntfotU  to  Asia 
of  abont  ♦t^oogwo^  Japan  reccired  nearly  $i,tO0iO0o^  or  nearly 
to  per  cent.  The  Japanese  electrical  industry  centers  around 
tlw  city  of  Osaka,  the  'seat  of  the  great  manufacturing  indus- 
tries of  the  Empire.  The  Japanese  Government  ha?,  appropriated 
lar)(e  amounts  for  cnlarj^inK  and  rcpairins  arsenals,  shipbuilding 
yards,  harbors.  Govcnimcnt  r.-<ilwa\  i;l>.ps  atn!  general  engineer- 
ing works  operated  by  the  Government,  and  the  demand  for  mod- 
em electrical  machinery  will,  in  all  probability,  continue  to  in- 
crease daring  the  present  year.  Ekctrieity  bu  also  been  intro- 
dneed  to  a  large  extent  in  the  Jqaneae  mininc  industries:  the 
HoUcaido  Collieries,  the  fanmns  Adiio  copper  mines  and  a 
number  of  other  mining  enterprises  are  equipped  with  large 
and  up-to-date  electric  plants,  the  machinery  being  chiefly  of 
.American  oriRiii.  In  connection  herewith  it  may  be  said  that 
there  is  i|uile  a  l>risk  demand  for  eUxtric  nnnors  to  drive  ma- 
chinery in  fact'irie*.  The  u>c  of  electric  lighting  is  also  spread- 
ing In  all  probability  the  equipments  of  electric  traction  will 
be  of  considerable  importance  in  the  exports  of  American  manu- 
facturers to  the  Japanese  market. 

In  Ouna  there  is  as  yet  little  demand  for  electrical  machinery, 
with  the  possible  exception  of  telegraph  equipments.  Electric 
launches  for  u^e  in  nav%ating  rivers  and  haitors  might  per- 
haps fm(\  a  slight  sale  if  properly  pushed.  Electric  lighting 
plants  arc  in  w^c  to  some  extent  in  the  treaty  ports.  The  use 
of  electric  power  am!  tr.irlion  machinery  is  confined  to  foreign 
estaljliihnicnls.  The  tilei;raphs  iind  tilcphones,  though  sharing 
in  tlx-  prejudice  of  the  Chinese  .ngain^l  all  foriMsn  innovations, 
liavf  t>een  adopted  to  a  considerable  extei".  Xi  t  only  foreign 
firms,  but  many  Chinese  merchants  also,  luve  their  telephooes, 
and  several  Aousands  of  miles  of  triegraph  Bncs  have  been 
built  and  others  are  projectecL 

The  [wpularity  of  .American  electrical  appliances  and  machin- 
ery ill  India,  notwithstriiiiliiiK  the  priti-t^  nir.ilr  .i>;a-ri.it  '.'-.lit 
inlro>'«clion  hy  the  Hntish  pre.is  .'ippe.irs  to  li  t;rnw::is  It 
seems,  h<  I'.M''.  ii .  ili,.t  .1.1  -."rious  efforlN  U:i\v  been  iiiai'o  on  the 
part  of  .-Xnicricau  uianu(acliirer>  to  secure  a  firmer  foothold  in 
the  Indian  market.  The  >anie  is  the  case  in  the  Dutch  Hast 
Indies,  where  German  firms  arc  doing  considecable  trade  in 
electrical  nmchbiery  and  appliances. 

More  attention  should  al«o  he  paid  fo  the  South  .\friran  mar- 
ket*. The  city  of  Johannc^liurg  is  planning  lo  spend  millions 
of  dollars  for  inipro\ cnicnts.  \n  iiunienvc  gtinKiling  plant 
is  U'  n  iH-ing  installdl  there  which  will  have  one  of  the  most  ex- 
ten^ne  nctwurks  of  .ii'liictor.s,  the  contract  for  which  was 
awarded  recently  to  a  British  firm.  Some  idea  of  the  magnitude 
of  this  contract  will  be  gathered  from  the  fact  that  about 
JMO  tons  of  cable  and  material  will  have  been  shipped  from 
England  before  the  completion  of  the  tuideitaking  is  widiin 
sight.  The  present  contract  will  amount  to  aboot  $600^000,  and 
it  will  include  the  fiimishinR  of  some  370  miles  of  cables  for 
dectric  underlakings. 

In  conclusion  it  may  be  ^aid  that  the  problem  of  supplying 
electric  power  for  industrial  piirfHi-.os  is  daily  receiving  more 
Serious  attention  in  most  parts  of  the  world.  The  demand  for 
modern  electrical  machines  and  appliances  is  steadily  increasing, 
aad  American  manufacturers  should  spare  no  thne  or  effort  to 
seeaps  a  fifmer  and  permanent  fooling  in  the  various  markets 
of  the  irofM. 
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OB.  K.  MOmOB  HOPKIMS. 

Xcvil  Monroe  Hopkins  was  born  September  15,  1873,  in  Port- 
land, Maine.  He  received  his  early  education  in  private  schools 
in  Washington,  D.  C,  in  Uresdeti,  Germany  and  in  Paris, 
France,  Upon  his  return  from  abroad  he  entered  the  Corcoran 
Scientific  School  of  the  Columbia  Universi^  at  WtshinctOl^ 
O.  C  and  specialized  in  electricity  an  a  fonr-y«ar  ooarsc^  tak- 
ing th«  degree  of  Bachelor  of  Sdenoe. 

After  gradu.ition  in  1895  Mr.  Hopkins  engaged  in  the  prac- 
tice of  applied  electricity  and  electrical  engineering,  commenc- 
ing by  wiring  for  lamps,  generators  and  mutorj,  anil  line  con- 
struction work.  In  1S06  he  started  a  research  and  tenting  lab- 
oratory and  efiiiipped  it  for  electrical  measurements,  calibrations 
and  general  electrical  testing  work  where  laboratory  methods 
are  basic.  Snbsequently  he  was  appointed  in  the  Expert  De- 
partment of  the  Genoral  Electric  Compangr  at  its  principal 
Sdienectady  woitcs  ud  was  cngifed  in  SitmMfng  u 
generators  and  motors  eondneting  laboratocy  and 
tests.  During  tfae-Spaiush-American  War  he  wu  engaged  in 
experimental  torpedo  work. 

Dr.  Hopkins,  In  connection  with  hts  prix-ate  practice,  h.is  ma  le 
extensive  inve-.i-.wMi ions  on  the  eeoiiiiitiv  hikI  perform.inces  •  f 
electric  power  plants.    He  is  the  inventor  of  a  system  for  pre- 
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venting  the  bursting  of  water  pipes  and  mains  by  freezing 
and  has  carried  on  experimental  work  in  thawing  out  pipes 
and  >itlier  conduits  through  the  application  of  electricity  He 
vt.is  granted  a  series  of  United  States  and  foreign  patents 
and  was  awarded  the  "John  Scott  Medal"  by  the  City  of 
Philadelphia,  on  the  recommendation  of  the  Franklin  Insti- 
tute of  the  State  of  Pennsylvania,  in  reeofnition  '>f  the  merits 
of  his  invcntioo^  and  was  i^ned  for  a  year  by  the  com- 
pany purchasing  these  patents  as  designing  and  consulting 
engineer,  during  which  time  the  system  was  installed  in  many 
factories  and  plants  throughont  the  eountrj^,  as  well  as  in  many 
Government  buildings  and  rc<<rvritions 

In  the  fall  of  i8ij8  Dr.  Hopkins  arranged  to  carr;.  on  further 
work  in  the  Columbian  L'iii\ cr'^ity  and  in  iS^Tf)  w.i^  appointed 
assistant  in  the  Ijl>oratories,  pursuing  a  po'-t-graduate  ceursc 
aU'i.  during  inslriKtion  duties,  and  was  granuil  the  degree  nf 
Master  of  Science.  In  1901  he  was  appointed  instruct,  ir.  and 
lectured  upon  applied  electricity,  electrochemistry,  and  electro- 
chemical  engineering.  Upon  receiving  the  degree  of  Master  of 
Science  he  nndertcwk  furdier  post-graduate  work  at  Coltmibian 
and  Har\'ard  Universities  In  applied  electricity,  advanced  phy- 
sics and  electrochemistry  and  was  granted  the  degree  of  Doctor 

of  Philosophy, 

Dr.  Hopkin«  lias  acted  in  an  expert  capacity  for  the  Stnilh- 
sonian  Instituti-  n.  tlie  Germania  Electric  C'  ir,i:;-.ii\.  ar.i  many 
other  private  co^pnrallon^.  when  he  was  a  partner  ui  the  expert 
firm  of  Monrtie,  Hall  <t  Ibipkins,  chemists,  assayer>  and  engi- 
neers, of  which  Professor  Charles  E.  Monroe,  the  well  known 
expert  in  cAemical  natters^  and  fornic^y  profciior  in  die  Ui^t* 
ed  States  Naval  service^  is  senior  partner.  During  Dr.  Hopldn^ 
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CMWectiaD  wjtb  diis  firm  a  most  varied  chemical  and  electrical 
practice  was  enjoyed.  Baring  the  summer  of  1904  he  traveled 

abroad,  making;  a  study  of  GettiMii,  F:<  luh  and  English  electri- 
cal installations.  Hi?  extensi-.y  kiiim K-ilg*:  of  chemistry  and 
eli.itricity  ^scv.icr.  t:jr  liirn  iti  the  fall  of  Hji-M  appointment  r,t 
assistant  proiessor  in  the  George  Washington  Uaivtr^ity,  where 
he  was  placed  in  charge  of  the  coursci  of  clectrochtnii^tr) .  elec- 
trochemical engineering  and  advanced  research  work  in  the  ap* 
plication  of  electricity  to  chemical  pofiioae*.  Recently  he  re- 
ceived the  appointment  ol  diief  electrical  engineer,  Bufcau  of 
Ysnb  end  Dodo,  U.  S.  tfavy,  in  charge  of  alectrlBal  and  me* 
chanical  work  ia  oonaectioa  «itb  coasdHdatiMt  «f  power  plants 
at  various  navy  jardi. 

Dr  JIr>iil;irs  is  the  author  of  several  technical  text-book*  and 
h:is  in  jircpriration  at  the  present  time  a  treati*p  on  "Alleniat- 
inij-Ciirroiir  Phenomena."  He  is  a  menilur  i  t  tin-  A:-i(.rican 
Instiiytr  of  i:icctrical  Engineers,  the  American  Electrochemical 
Society,  aud  ufter  election  as  a  member  of  the  Americ»i  Assoda- 
tion  for  tiie  Advancemeot  of  Sdcnee^  wee  sohtequently  diawa 
a  "FtSkam  ti  tlM  n«wdatton>  He  has  written  over  two  hni' 
dred  technicBl  articles  for  the  varioni  engineering  and  dcdri- 
cal  jonmals.  His  recent  appointment  by  the  $tcrtt»ry  of  the 
navy  to  the  position,  placing  him  in  charn'-  '>f  'Ik-  €■  iiivoHJation 
of  nivy  yard  power  plants,  is  of  general  interest,  smce  it  is 
the  fint  appoinlflKnt  aa  ckctrica]  engineer  in  this  servioe. 


CURRENT  NEWS  AND  NOTES 

Cll'IL  SERVICE  F.X.  tM I X.i  ri(>S  ~7hc  Vnncd  .States  CiWI 
Servio'  Commission  will  hold  exatninations  at  Washington,  D. 
C.,  on  J.-^iuiarv  24  for  the  position  of  electrical  en^cer  and  iap 
■    siractor  at  the  Waalungtaa  Barracks,  D.  C 

TELEPHONING  PRESS  NEWS.-Thc  Associated  Press 
news  in  a  large  section  of  Michigan,  including  most  of  the  State, 
is  now  bcinfj  handJcd  over  the  nervier  ol  the  Michigan  State 
Telephone  Company,  with  telegraphy  and  telephony  over  the 

SPANISH  CABLE.— A  Madrid  de««ldi  of  Jamuny  5  Mln 
that  th«  govemtiient  is  invitinK  tenders  ft>r  a  new  cable  from 

Cull/,  to  Tciicriffc.  The  competition  i^;  open  to  the  wurld.  The 
tirm  otfcrmg  the  best  guarantees  will  be  chosen.  The  conditions 
have  not  been  aettled  finally. 

irSIV  STYLE  TROLLEY  BRIDGE.— A  "trolley*  bridge,  esti- 
mated to  cost  $i75,ooa  is  to  be  built  by  New  York  City  over 
Dutch  Kills  Creek,  in  Lon^  Island  City.    The  bridge  will  be  a 

new  type.  It  will  not  lift  or  turn,  but  will  roll  ofT  on  car  tnii;k'« 
to  one  side,  the  power  used  being  electricity.  The  bridge  will 
crosi  tiw  credc  at  Borden  Aveimtii 

A.LE,B.  PHTSFIBLD  BRANCH,— At  the  neeluig  oa  Jan- 
nny  S  tt  Fittlfidd,  Mws,,  of  die  local  brandi  af  the  Aawrteui 
TutitHte  of  Eleelfical  Engineers,  ICr.  Sunuel  G.  Colt  read  a 

paper  on  "Lubrication,"  and  Mr.  Gilbert  Wright  presented  ab- 
stracts from  Mr.  H.  W.  Buck'*  paper  on  "The  Duplication  of 
Electrical  Apparatus  lo  see  -.rr  R-  hability  of  Service." 

ILLUMIX a  ixc;  engineering  — Tht  growing  rece«ni- 
tion  of  the  value  of  tlltuninating  engineering  aa  an  ait  is  indi- 
cted by  the  leeeat  ettaUishmeiit  Iqr  the  Goend  Electric  G»m- 
pany  of  a  departmeat  of  Ufaiminaling  engineertog  in  ehanre  of  a 

specialist.    It  is  annonncerf  tbat  among  other  purpoM*  wfll  be 

cooperation  with  central  ctatioci  mnnagcrs  in  snhnlitling  attrac- 
tive lighting  plans  to  prospcclac  customers. 


A  MUNICIPAL  CONGRESS.—Sh  Edwin  Cornwall,  diair- 
inaa  «l  the  Lendoo  OiMinty  Council,  has  issued  to  the  press  a 
proposal  for  an  international  congreas  of  representatives  of 
capitals  having  over  500000  population,  to  meet  annually  for 

ihe  di«ciis«ion  of  municip.jl  methods.  In  conjunction  witlt 
this  congress  Sir  Edwin  propo^c^  an  exchange  of  pupils  between 


the  schools  controlled  by  the  mnnicipalities  holding  member- 
ship in  the  cnngress, 

PRO!  !;l:Li:S  GIFT  TO  VOLTA  BUREAU— \  Wa«liing- 
li  M  vli  -iMt^  h  of  January  5  states  that  a  gift  of  rc.il  estate  and  bonds 
aggrig,iting  $7S/ioo  to  the  Volta  Bureau  was  on  January  5  an- 
nounced by  Dr,  .■\k-x.  Graham  Bell  as  a  memorial  to  his  father, 
Prof.  Alex.  Melville  BelL  The  bnreau  was  established  by  Dr.  bell 
with  Ae  object  of  inercaiiRg  the  diCwion  of  knowledge  relating 
to  Hk  deaf  and  dnmh,  and  with  the  endowment  the  scope  of 
its  work  can  be  greatly  extended. 

ClC.  IK  Lloll  fHRS.—'\'i<  show  where  the  rit-ctric  cigar  lighter 
conn  N  it:,  we  quote  the  following  pasxiige  from  a  letter  received 
recently  trom  Pittsburg  av  lo  an  accident  at  the  Fort  Pitt  Hotel: 
"The  cigar  lighter  in  question  was  a  sm.ill  affair,  of  .-i  very  neat 
and  handsome  design  and  contained  alcohol.  A  small  wicking 
was  used  and  there  wxi  a  light  at  the  top  on  the  order  of  a 
torchi  then,  in  the  side  of  the  little  lighter  was  a  small  wire 
whiA  was  dipped  in  akohol,  and  then  you  made  uae  of  thia 
little  handle  in  lighting  the  cigars,  t  thought  so  modi  of  the 
pattern  that  T  decided  to  order  a  few  for  Christmas,  but  upon 
going  down  to  the  hr  t.  l  f  1  fiiu!  o,ii  who  made  the  lamps.  I  was 
told  those  in  u.sc  at  the  I-  jrt  Fitt  !..id  been  discarded  entirely, 
as  one  or  two  of  them  h,Ki  cxplodiii  i.ne  of  tlu-  w..iters 
was  quite  seriously  hurt,  and  for  this  reason  i  decided  not  to 
use  any  of  these  lighters  at  all.  I  might  furthermore  say  that 
the  lighters  in  question  were  used  directly  on  the  table  and 
after  the  dinner  might  be  over.  I  believe  that  something  of  this 
kind  made  io  nse  with  electricity  would  be  a  very  uking  article." 
Suidi  electrical  devices  exist  and  ate  very  ham^. 

rJFO  AUTOMOBILE  SHOJVS  will  open  in  New  York  Gty 
this  week  on  Janu:ir>  i  ^,  one  in  Ma<]i><jn  Sqii.ire  Garden,  ■:ndcr 
the  management  of  ilu  Associatiou  of  Licensed  Automobile  Manu- 
facturers (licensee-,  iimier  the  Sdden  patent),  and  the  oilur  .m- 
der  the  auspices  01  the  Automobile  Club  of  America  in  the  mag- 
nifkent  new  armory  of  the  Sixty-ninth  Regiment  In  spite  of 
this  rather  uausnal  rivalry  both  shows  prombc  lo  be  great  suc- 
ceiaect  'and  graal'  preparatiooa  have  been  made.  The  Armory 
csdAit-irili  inelwda  nctapbnaa.  While  ibe  afllooMbile  in  all  iU 
advancement  wBI  he  contained  somewhere  in  the  mammoth  struc- 
lure,  space  has  been  found  in  the  gymnasium  for  the  Aero  Club 
of  America  which  will  prove  a  surprise.  It  is  probable  that  the 
"Aero  Ciih  No  1.  '  thf  liinxible  Walloon  which  Leo  Stevens, 
the  famous  atronaut.  fffvtjiiiP'd,  uil"  \vr  suspended  from  the  top 
of  the  curved  roof  in  the  (-.is;  >\nV.  hn'l.  W  hat  sh,  ii'.i  i,ravc 
another  attractive  object  in  the  airship  department  will  be  Prof. 
Alexander  Graham  Bell's  kite,  which,  though  of  enormous  sire, 
is  by  its  peculiar  tettabedral  principle  of  construction,  literally 
as  light  as  a  feather  and  is  still  so  strong  and  snbstantial  that  it 
h.-is  recently  supported  in  flight  for  a  long  timc^  a  nan  weighing 
165  pounds  and  tackle  weighing  63  pounds. 

NORniii'ESTERS'  .l.V.VOcV. fT/OA',— Mr.  T.  R.  Mercein, 
secrct.">ry,  advi--i  ^  us  that  as  already  noted,  the  fourteenth  annual 
convention  ot  the  Xorlliwestern  I'.icctrieal  .Xssociation  will  be 
held  at  the  Great  Xorlhem  Hotel.  Chic.-igo.  eomniencing  at  9:30 
on  Wednesday  motning,  January  17.  An  ckotrical  show,  the  fin- 
est ever  held  iii  the  West,  will  be  in  progress  m  the  o<lisniin  at 
that  time.  The  management  of  the  Show  has  set  aside  Thurs- 
day, the  i8tb,  as  "Northwestern  Electrical  Asaodatien  Day." 
An  unusually  fine  programme  has  been  arranged,  and  an  inlei^ 
esting  and  instructive  time  is  assured  fn  all  who  attend  this  meet- 
ing, Thr'  Western  and  C-iiii  il  IVi-Miiger  .Xssoeiations  have 
grunted  .1  one  and  one-f!  iri!  thuimI  irip  rate  from  all  t>oints 
in  their  ri'-^p'-'''' ' ternloni'-,  'he  h  ite'  In--  ni:rli'  -(  ci-i;!!  r:i'i  s 
for  the  occasion  from  $1.50  per  day  upward.  During  the  week 
the  .American  Electrical  Salesmen's  Association  will  hold  its 
first  regular  meeting  at  the  Grand  Pacific  Hotel.  Chicago,  when 
an  intereatfav  pragnmme  will  be  taken  up.  The  meeting  will 
he  oposed  by  President  Vinlon  Gray,  on  Januaiy  ao!,  at  9  a.  m. 
hfr.  E.  E.  Rines  will  present  a  report,  Mr.  J.  Robert  Grouse, 
Jr.,  will  deliver  an  address,  and  some  important  topica  will  be 
discussed. 
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Ct.Ei  lil.AS'U  TR.tCTtOSS.—Tht  c%cr  rti-tic,.  \1  i.or  J.ilin- 
son,  oi  Cli  V,  i.itid.  IS  iio«  tn  favor  of  the  foriiialii  n  i  t  liold- 
iug  cotnpan\  tu  t»k«  over  all  lb«  traction  properties  in  the  city, 
to  ke  operated  by  the  company  in  behalf  of  the  chy. 


DISlXTnCH.-ITIO.V  OF  GUU).—Pn>f.  R  Soddy.  of  Glasgow 
University,  whoac  r«dium  invcsiigMions  have  attracted  so  much 
attcntioii,  holdc  the  theory  that  gold  is  gradually  disinlcirrating  inlo 
other  materials.  »  matter  of  fact  we  have  oiir»eIve»  already 
had  practical  experience , of  tliis  alamiing  phcmmicnon. 


.\7://'  YORK  St  'Bll'.D'S'  —lUc  transit  conm^tlee  of  (he  New 
Yurk  BoartI  of  Trade  atxl  Transportation  has  isjiied  a  call  for 
a  public  meeting  to  be  held  al  the  organization's  rooms.,  jo^ 
Broadway.  January  25,  to  Con«ider  the  que-^tion  of  fvitiire  sub- 
ways and  their  control.  The  Board  believes  it  essential  that  ef- 
feclive  ctly  control  over  future  Imet  sfaoiild  be  rcMrved,  and 
through  ii«  tramit  committee  it  has  submitted  to  Mayor  McCldlan. 
the  rapid  transit  commission  and  the  board  of  ctuimate  and 
apportionment  a  memorial.  In  which  is  set  forth  its  views.  'Ilic 
purpose  of  the  meeting  |o  he  held  is  to  ascertain  if  possible  the 
best  method  of  Kcuritig  this  control. 

THi:  i  ERK/lS  HOSPITAL.— U  \s  stated  that  the  widow  of 
Mr.  C.  T.  Yerkcs  will  at  once  take  legal  liteps  necessary  to  en- 
able her  to  sec  the  erection  of  the  Yerkes  Hospital  willed  hy 
him  to  the  borough  of  the  Bronx.  New  York  City,  during  her 
own  life,  iiutead  of  allowmg  it  to  be  btiilt  after  her  dcalht  >• 
is  provided  by  her  hmband's  tcstameiik  Sbmdd  the  courta  grant 
the  desired  permiMion,  «V  will  make  the  building  and  mainte- 
nance of  the  hc.ii-.:.il  'at  lit'.-'.-  rk.  I'r..icT  the  directions  of 
Mr.  Yerkei'  will  ;;ikxj,t«jt;  1^  ir.  In  ..  xpLTnlc.i  for  the  prmmd  and 
the  buildings  of  the  hospital  wliuf.  1-^  tc  t  i  im  it  I  11;  tin  ;'>ri  iix 
For  its  maintenance  the  incomi  ironi  one-half  of  the  estate, 
which  was  left  to  the  widow  during  her  life,  is  to  he  employed. 
Il  has  l>eett  estimated  thai  this  will  amount  to  a  smn  in  the  neigh- 
borhood of  $15,000^000.  As  the  will  is  to  l>e  probated  in  niinois, 
it  will  be  oeeemary  to  obtain  the  consent  of  the  courts  of  that 
Stale  for  the  chattge;. 


LIFE  AND  CURRFM  —A  special  dispatch  fmm  Berkeley. 
Cal..  of  January  8,  says:  "Dr.  Jactjut  I,'"">.  whi^  ij  engaged 
in  eNtensive  experimentation  concerning  the  phenomena  of  the 
generatii  ii  nt  .mimal  life.  aniKinnces  that  he  has  discovered  the 
reason  tor  the  clectrotonic  effects  of  the  galvanic  current  up"n 
nerve  and  muscle  tissue.  It  is  due,  he  says,  to  physical  cati"  ■ 
in  tlw  tissue  itself.  In  prevboi  investigations  Dr.  Loeb  had  dis- 
co\-ered  that  sodium  and  potassium  in  lotutMNi  stimulaied  nerve 
and  muscle  lihrce,  and  that  the  subsequent  administratioo  of  solu- 
tions of  caldtmi  and  magnesfnm  neutraliied  the  stimulating  ac- 
tion of  the  other  two  sul>stances.  Dr.  Loeb  now  says  that  hi; 
Inst  set  of  experiments  has  demonstrated  that  this  phenomenon 
IS  due  to  the  fact  that  when  i  ".  i;  I'vaiiic  current  is  applied  these 
chemical  siihstances  mi}{rate  and  concentrate  in  the  region  of  ap- 
plication of  the  electrodes,  or  poles  of  the  battery.  The  oleales 
and  stearates,  which  are  normally  in  the  nerve  and  muscle  tis- 
sue, precipitate  the  calcium  from  tlic  solution  ttllder  the  action  of 
electricity,  and  in  this  way  the  calcium,  or  lime,  is  prevented  from 
inierferiug  with  the  stimulant  action  of  the  sodium  and  potas- 
num.* 


STREnr  SIGSS  —Svw  N'orW.  like  other  larjte  citii-s,  is  hadl> 
in  need  of  signs  for  desi({iiatirig  street*,  as  letihle  hy  night  a* 
by  day.  Last  week,  there  was  a  meeting  al  the  Bar  Association 
of  representatives  of  various  .issoci.itions  and  business  clubs  to 
see  what  could  be  done  in  the  way  of  placing  siRiis  that  could 
be  read  at  the  street  comer*  and  numbering  hoii^'s  s,,  that  ihe 
numerals  could  be  seen  from  the  sidewalks  in  the  <lay  tune  or 

with  the  ordinary  street  lampa  at  night.  J.  L.  Brower,  president 
of  the  Street  Sign  Conference  of  Municipal  Organizations,  pre- 
sided. He  recalled  the  past  work  of  the  organization  that  seeks 
to  make.it  possible  for  the  stranger  to  find  his  way  about  in  New 

^■ork  and  N'ew  Yorkers  in  utiacctisii  .mn!  l.ic.ilitie-.  «hich  re- 
siiln-d  in  the  appropriation  of  S,t<).o0n  tor  tin-  pl.n-inR  of  lefjihle 
street  signs.  He  ■  iil  ili  it  Horongh  President  .Micirti  had  been 
very  courteous,  and  had  proniitsed  to  soon  have  the  signs  com- 


pleted  and  installed.  He  then  n.;  I  .1  hst  of  some  five  lypcwrit- 
leii  pages  giving  important  points  .  t  ;!  u  ui>  wUu-'ii  l  ad  ii>  - 
nations  in  the  w.-y  nf  signs.  .Among  ilicm  wcrt  tlit  enlraiKts  lu 
Central  Park.  :  .>  '.i.md  Central  Station,  and  Vwiyn  Square.  A 
resolution  was  adopted  that  the  chair  appoint  a  mmmittee  of 
seven  to  ask  the  Boioogb  President  whether  the  appropriation  of 
fjouooo  was  uaed  uf^  and  if  so  to  see  to  it  that  there  should  be  a 
further  appnypHattott  Nearly  jjSao  signs  are  still  needed,  and 
about  1400  have  been  placed.  It  was  also  resolved  that  an  ordi" 
nance  should  he  drawn  making  it  mandatory  that  every  residence 
and  place  of  business  in  New  York  sli.  nKi  lu^vc  numbers  that 
could  be  distinguished  at  night  as  well  as  in  day  time.  Some  very 
interesting  and  effective  types  of  electrical  street  lamp  signs  have 
been  placed  on  Ihe  tlioroiighfares  of  .Manhattan. 

LONDON  UNDBRCROUND.-At  a  meeting  of  the  board  of 
the  Underground  Electric  Railways  Company  in  London,  00  Jan< 
nary  3,  Mr.  Edgar  Speyer  was  elected  chairman  *of  the  company 

in  succession  to  the  late  Charles  T.  Yerkes.   Sir  George  Gibb, 

genet:. 1  mniinci  r  i  f  the  Northwestern  Railroad,  was  elected  dep- 
uty th;>iriii3n  acui  r;:;iii;iging  director  of  the  Underground  Com- 
:.i)d  also  cli,i:nr..m  .ind  managing  direclOJ  tin  M.rr .  - 
polilan  Di.strict  Railway  Company,  vacated  by  the  diatis  of  .Mr. 
Yerkcs.  The  board  passed  a  resolution  recording  its  deep  regret 
at  the  death  of  Mr,  Yerkes.  It  is  stated  that  Mr.  Edgar  Speyer 
will  have  charge  of  the  general  fissaucial  interests  of  the  company 
and  Sir  George  Gibb  will  have  the  executive  direction  of  its 
tcehnkal  operation.  Sir  George  Stegman  Gibb,  LL.B.,  is  55 
years  old  and  an  Aberdeen  Scotdtmaa.  He  is  accounted  one  of 
the  most  successful  and  up-to-date  railroad  officers  in  England. 
His  railroad  i  \i>i  rli  i.i  i  t  ri!nn  in  the  legal  department  of  the 
firrat  Western  K:i:l..\::>  (  .  i:ni..in>  in  if77.  He  was  later  solicitor 
luul  ilii'ii  Killer. il  r>i;iii.i^;cr  tlu-  .Vrrtli  !-';i -tL-rrs  Railway  Com- 
pany, w  hich  othce  he  lu  w  K  :u(  v  |.i  mti  f  tin-  rvice  of  the  Lon- 
don I'nderground.  He  li  lu  l  l  varicnt*  political  appointments 
of  importance  and  was  knighted  in  igcH-  He  is  a  man  of  wide 
attaimnenti  and  has  been  noted  in  England  for  his  progressive 
policies  in  railroad  affairs.  As  manager  of  the  North  Eastern 
Railway  he  introduced  the  American  system  of  loa  and  passen- 
ger mile  statistics,  and  during  five  years  effected  an  increase  of 
52  per  cent  in  flic  freight  train  loads  of  his  road.  The  autocar 
system  for  br.un  h  line  passenger  traffic,  now  being  taken  up 
in  this  country,  was  another  of  his  innovations  in  England.  He 
visited  Amerim  this  year  for  the  International  RaDway  CongrcsSs 


l-l^CTRlCn  y  /JV  Sli'i:i)lu\.—V.  S.  Consul  Bergh,  at  Goth- 
enburg, notes  Ihe  plans  already  disctuwd  in  these  columns  to 
equip  the  government  railroads  electrically,  and  adds:  The  Md- 
singfaorg-Raa-RamliSsa  (5  miles)  is  now  being  changed  to  elec- 
tric power.  A  power  station  is  under  construction  tn  Helsmg- 
borg.  The  power  is  obtained  from  three  StlCtion  gas  engines, 
with  peat  as  fuel  The  power  station  is  htiilt  hy  a  Swedish 
firm  which  has  the  patent  rij'lu^  .n  the  cngiiKs,  which  are  said 
to  he  very  economical.  The  omit  is  of  the  GolhenhurR-S.iro 
Railroad  (14  miles)  have  received  plans  for  the  adoption  of  elec- 
tric power  for  that  r>>ad.  The  intention  is  to  take  current  from 
Yngcredsforsen,  near  the  city  of  Falkcnberg.  with  a  transforming 
station  about  6  miles  from  Gothenburg.  Three  or  fiMir  new 
short  electric  railroad  lines  near  Gothenburg  are  also  planned. 
It  is  reported  that  the  cities  of  Skara  and  Udkoping  and  cer- 
tain companies  are  negotiating  for  electric  power  from  Vargons 
.Nkliebolag  al  Trollhattan.  The  plant  will  initially  have 
a  cap.icity  of  i.|WO  hp.  The  board  of  finances  for  the  city  of 
Lund  ha*  recomtiiended  the  building  of  an  electric  power  station 
in  that  cit\.  and  the  committee  on  electricity  has  ri-commended 
that  the  city  should  build  electric  street  railways  to  take  the  neces 
sary  poiver  front  the  power  station.  Since  the  property  of  the 
'[  rolthattan  Canal  Company  was  purrhased  by  tlu-  Kovernment 
the  new  board  of  managers  was  instructed  to  investigate  plans 
for  a  large  electric  power  plam  at  Trollhattan.  Three  engineen 
are  working  on  plans  which  are  not  expected  to  be  finbhed  and 
submitted  to  the  Rt'ksdae  before  i<x37    It  i<t  calculated  that  it  will 

Tciiiiire  thrre  or  lour  years  to  biiihl  the  power  station,  am!  that 
the  cosi  will  not  exceed  $,tf!  per  efFertive  horse  po«er  .\s  the 
...  1'.  :  p  iwer  at  Trollhallaii  i-  largr  it  is  consulered  that  many 
Swedish  industries  will  derive  great  benefit  from  the  plant. 
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POSTPOXEMI'XT  OF  MARCONI  LF.CTU RE.-CMt  ad- 
vice* froni  Eiighiiil  rcpuri  Mr.  Marconi  as  seriously  ill  with 
influenza  and  under  imperative  ordt::.  U^'-.w  his  doctors  not  to 
undertake  a  sea  voyage  for  some  time  to  come.  Mr.  Marconi's 
lecture  before  the  New  York  Electrical  Society,  wh:ch  was  ar- 
ranged for  jrsnuary  i6,  has  accordingly  been  postponed.  Mr. 
Mnrcoiii,  I'.'uvover,  will  be  here  in  March  and  has  pledged  him- 
self lo  give  the  society  this  lecture  in  the  third  or  fourth  week 
of  tliAt  tnodOi. 

TELEPHONE  SITUATION  AT  AVAttSVUlF..,  IND,— 
After  vrui5  ■  :"  litigation  the  United  States  uri  f  Appeals 
has  aflirTiiciJ  '.Vr  decisions  nf  the  I'  S.  District  Court  o{  Indiana 
in  the  case  ui  xhi  Ciutib<_Tl;iiid  Tt'li'i'liono  Co:np.-iny  .icainst  the 
city  of  Evar.svllie,  holding  lliat  the  C-,i:ii1"  I'.ind  Conip.iny  is  in 
the  Street!!  of  EvansviUe  as  an  abitl-ti-  tTi  -.passer  .ind  without 
■njr  rights  under  the  law.  The  inj  unction  lo  prevent  the  city 
from  diatnrliiiig  the  company's  property  «tid  ousting  it  from  the 
streets,  has  been  diiwlvcd. 

./  JVICY  F.ILSFHOODj—Iti  Everybody's  .Uagan'M, «  writer 
named  Russell  is  publishing  some  wildly  incorrect  .nrticles  in  favor 
of  municipal  ownership.  This  is  the  way.  moreover,  'Ii.  t  tli' 
publication  i*  advertising  them:  "In  Boston,  unlimited  tfli  pli mci 
are  $162  a  year.  In  Glasgow,  $26.25 — the  cit .  own,  ili<  1. 1.  ,,ih  i  i  - : 
and  makes  $108,000  a  year  for  the  public  purse.  We  have  mucb 
to  learn  from  the  old  world  and  Russell  is  teaching  it  in  his 
interesting  and  wonderful  fact-stories  in  Everybody's.  See  Jan- 
tniy."  See  it  by  all  ncam  as  a  sample  of  very  "Uglit^  litera- 
ture. 

IITT^r.'^A  V  WCIETY  OF  KyGIXFERS— The  Western  So- 
cit^iy  of  Eiik'ii-' trs  elected  officers  and  held  its  annual  banquet  at 
Chicago,  Janu.iry  j  Fit  Irical  interests  a rr  .uui-ii  illy  well  repre- 
sented among  the  new  officers.  The  presidciicv  went  to  Mr.  Bion 
J.  Arnold.  The  first  vice-president  is  Mr.  W.  I.,  .\bbott.  chief 
Operating  engineer  of  the  Chicago  Edison  Company,  The  second 
vice-president  is  Mr.  .Andrews  Allen,  and  the  third  viff-p'riidcnt 
is  Prof.  Doug  aid  C.  Jaclcion.  The  other  officers  elected  were: 
TiWHurer,  Mr.  A.  Rcichmafl,  and  Mr.  F.  H.  Bainbridge,  Inistcc 
for  three  years. 

EFFECT  OF  TROLLEYS.— Jhc  effect  of  trolleys  is  clearly 
brought  out  in  she  statistics  of  steam  railroad  construction.  It 
is  statf  1  thai  4  ij7  J  were  added  last  year,  an  increase  of  727 

miles  over  igoj.  It  was  gener.tlly  expected  that  more  new  mileage 
WBUM  be  built  in  1905  than  during  1904.  when  construction  work 
i  ftupetided  owing  to  unfavorable  money  conditions.  The  fig- 
tdo  not  compare  with  the  period  of  competitive  railway  build- 
ing ia  the  early  Sos,  or  evA  with  construction  work  conudered 
normal  only  a  few  years  ago.  In  spile  of  all  the  promperity  of  the 
year  igo5.  its  new  railw.iy  construction  baa  been  ifie  Hnalkst  but 
one  of  any  calendar  year  since  1900L  TMa  may  not  alt  be  the 
effect  of  the  trolley,  but  it  certainly  had  a  great  deal  to  do 
with  it. 


A.  I.  E.  E  nUfLniXC  FUND.-iUe  i.cneral  Electric  Com- 
pany in  view  of  the  great  impfirtance  and  utility  of  the  IJiiited 
Engineering  Building,  as  a  borne  and  center  for  the  engineering 
profcsiions  and  arts,  bas  made  a  contribution  of  $25,000  to  the 
land  aad  buUtUng  fund  of  the  American  Institute  of  Electrical 
Fnginem.  President  C.  A.  Coffin,  wfio  takes  a  warm  personal 
intrr.  St  in  the  matter,  has  also  sent  his  own  check  for  $S.oo<' 
Tiie  err:  niittec,  \vhich  had  already  received  gifts  and  pledges 
amounting;  to  nearly  $70,000,  is  greatly  eri  .  ir  if;. '1  l  y  this  gen- 
erous support  of  its  work.  The  fund  is  now  with  other  new 
subscriptions  well  over  $100,000.  and  with  renewed  energy  the 
committee  has  begun  its  canva-is  of  the  field  with  the  object  of 
securing  the  sccottfl  ncressary  $100,000.  .\bout  fioo  members 
have  already  subscribed  to  the  firod.  and  the  committee  expects  to 
have  no  difficulty  in  at  least  doubling  tfii*  nuniber.  It  Ins  just 
i'jsucd  to  the  whole  membership  a  handsome  pamphlet,  illus- 
ttating  and  dcscrihiiis  the  new  building  in  course  of  erection 
in  New  Vork  City,  and  detailing  the  steps  that  h.ive  fKcn  taken 
by  the  associated  engittceriiig  bodies  to  give  effect  10  Mr.  Car- 
ncgic''a  original  gift. 


FATAL  IMPATIF.NCE.-M  Iloxie,  Ark.,  on  December  29. 
because  he  did  not  receive  a  reply  to  a  telegram  as  quickly  as  he 
wished,  Fi;;iii^  BT!>wning,  of  Batesville,  shot  and  killed  T  W. 
MidkifT,  a  telcgtaph  operator  here.  Browning  despatched  a  mes- 
sage to  De.vter,  Ark.,  and  on  being  told  lyr  might  expect  a  reply 
by  4  o'c!i->ck,  returned  at  1.50  and  demanded  the  answer.  On 
bcin^;  imoii:;i  <J  tint  it  had  not  been  received,  he  drew  his  revol- 
ver and  shot  Midkiff  tbrough  the  head.  He  was  arrested  and 
laben  from  Ihu  cily  to  pfevcat  a  mob  from  lynching  him.  A 
less  tragic  ease  occurred  rceently  in  a  New  York  hotel,  where 
a  domestic  became  so  violent  in  her  abuse  of  the  telephone  opera- 
tors, .iTiii  till'  \\o\,:'.  ni,;ii  (K(:  Ihi.him  the  telephone  answer  was 
view  III  .irriving.  tliiH  -\\<  v..\-  |iiu  under  arre-.t. 

IRL-IL  BY  TELhi'iiON E.—Lait  week  at  Kingston,  N.  \\ 
Judge  BettS  sitting  m  cliambcrs,  conducted  court  in  Albany  by 
telephone,  in  a  case  of  negligence  and  damages.  After  the  bear- 
ing of  the  case  in  Albany  the  jury  letired  and  Judge  Betts  left 
for  Kingston  after  securing  die  consent  of  Judge  Fitts  10  receive 
the  verdict.  The  jury  was  out  all  night  and  entered  the  court- 
room next  morning  and  asked  for  furt'  or  instruction.  Jud^ 
Fitts  was  not  familiar  with  the  case  antl  Jmlgc  Betts  was  called 
up  at  Kingston.  Over  the  t.^Icph one  he  made  clear  the  point  in 
the  evidence  which  the  jury  wanted  explained.  The  attonicys  on 
both  sides  argued  over  the  telephone  with  Judge  Betts.  The  jury 
reported  later  that  it  was  unable  to  agree  and  it  was  discharged 
by  Judge  Hilts.  Legal  piooeedioga  of  this  nature  are  believed 
to  be  unique. 

PUBLIC  VTILITIBS  BOAJtD^M  Albany,  on  January  at,  in 
the  State  Legislature,  and.  it  is  s^d,  embodying  the  views  of 
Tammany  Hall,  Senator  Grady  introduced  in  the  Senate  a  bill 
for  creation  of  a  Board  of  Public  Utilities  in  the  City  of  New 
York.  The  bill  was  introduced,  he  cxjil  i  ikoI,  with  the  idea  of 
redeeming  pledges  which  the  Dcmocralic  organization  made  to 
the  people  at  the  last  city  election.  The  body  pr,%ctically  would 
absorb  the  powers  of  the  Rapid  Transit  Commission.  The  Grady 
bill  proposes  a  bi>ard  of  five  members  appointed  by  the  Mayor— 
a  civil  engineer  of  not  less  than  ten  years'  experience^  one  mem- 
ber who  has  at  least  ten  years'  experieaoe  in  piactteal  operation 
of  street,  elevated,  or  subway  railways  tn  the  dfyi  one  wage 
earner  of  ten  years'  experience  in  .some  mechanical  occupation, 
one  lawyer  of  ten  year^'  experience,  ami  one  busiiirn  man  of  ten 
years'  experience.  The  sahiry  is  to  be  $7.joo  a  year  tach  The 
Uiard  is  to  regulate  car  and  ferry  services,  to  require  .iinl  1  1  ni|  Cl 
efficient  telephone  service  at  reasonable  rates,  and  an  hone->t,  effi- 
cient and  adequate  service  of  all  other  public  utilities.  It  is  to 
devise,  lay  out,  and,  with  the  approval  of  the  Board  of  Iistimate. 
omlract  for  such  new  pditic  utilities  as  may  be  determined  by 
the  board  to  be  for  the  interest  of  the  city,  or  acquire  existing 
utilities,  and  to  act  as  arbitrator,  when  rcqucsled.  of  any  dispute 
between  owners  or  operators  of  any  public  utility  and  eoiptoycs. 


XEIV  EXGLAXn  TKOIJ.EYS  had  a  good  year,  hut  were  not 
.ill  of  them  profitable,  the  rural  lines  in  some  instances  failing 
t<i  pay  dividends  or  operating  at  a  Jos4  The  dividend  returns 
from  all  the  street  railway  companies  in  Ihe  State,  for  the  year 
vUiich  t'tnlcd  Scpttinbcr  JO.  1905.  show  n  ilecidedly  belter  year 
than  the  previous  one.  but  still  go  to  prove  in  spite  of  the  general 
prosperi^  of  the  country,  that  Ae  devetopment  of  .the  electric 
raihray  service  is  much  in  advance  of  the  needs  of  iJie  territory 
served.  There  are  lOi  companies  which  tnade  returns,  only  38  of 
these  declared  dividends,  while  35  reported  a  deficit.  There  were 
48  in  all  which  carried  something  to  their  surplus  account ;  24 
which  paid  dividends  and  had  a  surplus;  to  which  paid  dividends 
and  h.id  no  surplus:  2  where  the  dividend  declared  was  more 
than  the  net  divisible  income  reported  for  the  year,  and  theref<irc 
ihey  had  to  draw  mi  »  surplus  previously  .-iccumulalcd,  and  6 
where  the  dividend  declared  was  exactly  the  s.nme  as  the  net  di- 
visible income  reported.  The  total  of  dividends  declared  by  alt 
the  street  railway  corporations  for  the  year  was  113,174.50)$.  As 
the  total  capital  stock  of  all  the  companies  is  |yDh^&gft4,  and 
their  funded  debt  is  $55.7!'o.5oo.  or  a  total  of  *lodt  and  bonds 
of  $126,107,484.  it  appears,  not  counting  the  floating  debt,  that 
the  rate  of  dividend  upon  the  investment  w^as  considerably  less 
than  3  per  cent. 
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X.  £.  L.  A.-'-^tOfUuy  EcUn  has  jiut  iuued  Uk  new  meni- 
benhip  liit  of  the  aaioeiation  bnraght  np  to  date.  A  curiory 
glance  sfaowa  eonid<-rablc  growth  during  ^OSt  Md  the  faet  is 
untkned  that  already  this  year  two  new  i^pficationt  came  in 
•duriMc  the  irst  week.  The  list  is  in  nut  panfhkt  form. 


MUNICIPAL  PERRIHS.-The  New  Vork-Statcn  Island  ferry 
-eenrice  broke  down  again  last  week,  on  Jannny  ^  Mcintime 
the  system  h  imninK  behind  $536  per  day,  or  |i«sj&(0  per  aumm. 
Charging  off  nolhiiig  for  depredation.  Tfae  annual  Iom  to  the 
city  is  estimiMd  at  tjoo^ooa  The  operating  expenses  are  40 
per  cent  higlicr  than  under  private  ownership. 

COMrHXS.lTiir)  SIXCl.H  I'H.ISH  MOTOR.— In  order  to 
avoid  the  great  number  of  brushes  and  the  great  higher  harmonics 
of  the  compensated  type  of  repulsion  series  motor,  Messrs.  E. 
Arnold  and  J.  L.  La  Cbnr,  accordnig  to  a  patent  issued  Dccemfacr 
a6k  1905.  would  make  use  of  three  brushes  set  at  an^ea  of  lao 
dcetrical  degrees  to  one  another  as  shown  in  the  illnstrsthm  herc- 


with.  Two  of  the  brn^he^  arc  shor1-circ\ill(  (l  mid  ;.ri-  <-ri  arranyi-d 
that  when  the  rotor  i?  Mationary  the  lut.-il  s!at<T  lu-KI  in  destr>ijcd. 
The  current  enters  the  rotor  through  the  third  brusli  :iiid  leave* 
by  way  of  the  two  shon-circuitcd  brushes.  The  current  which 
passes  through  the  third  brush  canscs  a  magnetic  field  perpen- 
dicular to  the  6eld  which  the  slator  cnrrem  lends  to  produce, 
«id  it  is  this  field  wMch  gives  torque  to  the  rotor  due  to  the  cur- 
rent which  flows  tocally  by  way  of  the  short-cireuiled  hrushes. 

liLnCTROLYTiC  SU'irCII  i  ui.  i.at.nt-  .v.if  i>sii.-d  De- 
rembcr  36  to  Mr.  W.  S.  Horry  and  deal  with  the  use  of  an  elee- 
trolytic  cell  in  parallel  with  a  switch  in  order  to  prevent  the 
formation  of  an  arc  when  the  switch  is  opened.  The  anode  of  the 
cdU  which  consists  of  aluminum  or  an  almninum  alloy,  has  the 
well-known  property  of  offering  an  abnormally  high  resistance 
to  die  flow  of  current  therefrom  lo  the  electrolyte,  this  resistance 
being  sufficient  to  substantially  prevent  the  flow  of  current  under 
an  applied  electromotive  force  of  one  hundred  and  ten  volts. 
The  high  electromotive  force  rrsiiliirj;  from  the  action  of  tlie  in- 
ductance temporarily  brenl-  4.wn  (he  resisting  property  of  the 


aluminum,  and  the  current  is  thereby  shunted  around  the  switch- 
break  and  through  the  cell.  'Hie  potential  difference  at  the  ter- 

niinal«  of  the  cell  immediately  falN  ii>  norTiial.  and  the  ancwlr  rt- 
sninc*  the  condition  in  which  it  t!  n<lji  to  oliiiriict  .ind  prevent  iiir 
th'  t  tlii-.\  of  currt-ni.  The  acc<lmp.■|n^ln^;  lUu-traliuii  ^llO•,^-.  a 
spcci.ii  switch  which  has  l>ecn  constructed  to  successively  open 
lh«-  main  and  the  protective  shunt  circuits.  The  switch  comprises 
three  movable  blades,  two  of  which  control  gaps  in  the  main  cir- 
cuit.  while  the  third  controls  a  gap  in  the  shunt  circuit.  One  of 
the  main  circuit  blades  and  the  shunt-circnit  blade  are  arranged 
to  move  in  tmiscm,  wMIe  the  second  main  drcnit  Made  is  arranged 
tr<  both  open  and  dose  its  gap  before  dther  of  the  other  bhules 
is  operated. 


THEATRE  TELEPHOMES.-Scw  York  suburban  theatre- 
goen  wfll  bewrfk  hgr  a  new  anaagcment  between  Charics  Froh- 
man  and  (he  New  York  Telephone  Canspany,  which  was  com- 
pleted last  week.  Frahman  theatre  tdephone  stations  will  be 
opened  in  a  large  number  of  suburban  communities,  connecting 
directly  with  the  Knipire,  Criterion  and  Herald  Square  Theatres. 
Eadi  station  will  have  an  operator  provided  sMih  icating  plans, 
who  will  keep  informed  of  the  location  of  unsold  veats.  Falron* 
may  order  scits  at  the  local  station,  pay  the  o[ycratur  and  gel  a 
receipt,  entillmg  them  to  have  the  ticket»  mailed  to  their  homes 
or  hdd  at  the  theatre.  The  plan  has  been  put  in  operation  with 
the  new  year  at  New  RochcUe,  Mount  Venmn  and  Newark,  and 
if  successful  will  be  extended  to  Brooklyn,  Flttshiiig,  White 
Plains,  Yonkers,  Staten  Island,  Montdair,  Morristown,  the 
(Granges,  Elizabeth,  Plainfield,  Wcstfidd,  Summerville  and  Jersey 
City. 


UCHTISG  AT  PROyiDENCE.—T\»  dty  lighting  con- 
tract  at  Providence  R.  I.,  referred  to  in  an  item  in  our  last 
issuer  was  adopted  the  Board  irf  Aldermen,  and  on  December 
82  was  execttled  between  die  Mayor  of  tin  aHy,  and  Mr.  Mars- 
den  J.  Perry,  on  behalf  of  the  Narragansett  Electric  Lighting 
Company.  .Xs  noted,  it  runs  to  1913  and  when  completed  will 
represent  :g  consecutive  years  of  city  lighting  done  by  the 
Narragansett  Company.  The  first  contrail  fi  r  liKhliiiR  the 
streets  of  Providence  by  electricity  was  pl.iird  with  the  Rhode 
Island  Electric  Company,  using  the  old  United  States  system. 
It  was  for  ten  lights  at  $t  per  light  per  night.  The  Narragan- 
sett Company  came  into  active  business  life  eariy  in  iSSS,  and 
for  that  year  the  contract  for  atg  lighting  was  awarded  to  it  for 
laoays  per  lamp  per  year.  The  dty  now  uses  about  a,K»  arc 
lainpa  and  about  the  same  number  of  32-cp  incandescent  lamps 
tot  ita  streets,  supplenienied  by  Goo  Welsbach  gas  lights.  The 
new  contr.ict  hegini  on  n  slidinR  scale  at  38.7  cents  per  muhl. 
all  night.  This  is  for  the  tir'.t  three  year*.  The  rate  for  the 
next  three  is  27.4  cents.  MidniKlit  arcs  will  be  55  per  cent  of 
these  prices.  All  night  incandescents  will  be       per  year. 


FRANKUirS  VRKSATIUTY^ln  the  Forum  for  January- 
Mardi,  anent  the  Franklin  celebration  this  month.  Prof.  W.  P. 
Trent  says:  "Everywiicn  t  mcli  ',im  he  is  the  human  and 
therefore  the  fascinalinn  I'rankliii.  This  statement  is.  to  be 
sure,  an  i  vaggcration  -<ine  of  tlu-  -.ni  at  which  he  wo-.ild  have 
smiled  v\iili  di'precaling  modesty  or  eNe.  with  a  malici  ni-  nvinkle 
of  the  <  y  e.  would  have  (old  an  nnsavnry  anecdote  with  disenchant- 
ing results.  There  were  sides  of  Franklin's  character — well  re- 
membered, it  would  seem,  in  Philadelphia— that  were  not  at  all 
attractive.  Prof.  Smyth  calls  attention  in  a  patagraph  to  the 
'smudgy  traif  the  facetmus  printer  left  behind  in  ttie  FmMyfcwMfo 
Gasetit,  to  the  gnMsncai  of  .some  of  his  letters,  to  the  effect  of 
his  strong  animal  Instincts  upon  his  conduct  It  is  this,  com- 
bined with  his  comparative  insensibility  to  poetry  and  to  spiritual 
religion— which  Prof,  Smyth  does  not  entphasi/e— that  puts 
Franklin,  in  the  final  aiiahvi^,  lulnw  such  iiieti  a>  John^'.ii  and 
Washington,  to  «hotti  In  -.vas  vastly  superi.ir  in  many  intellec- 
tual respects  and  wli.i  mn  -licmsdves  be  jn-tly  taxed  with  JfS- 

iheiic  deficiencies.  But  when  his  limitations  have  been  duly  con- 
sidered, it  remains  true  that  Franklin,  fflie  Defoe»  and  for  much 
the  same  reasons,  is  one  of  the  most  fascinating  of  mortals,  at  least 
to  students  who  examine  minutely  e%-cry  phnse  of  his  character  hy 
means  of  his  self-revealing  writings.  Roth  men  had  in  il«  fullcM 
development  what  may  be  called  the  genius  fi>r  the  prose  of  liff 
In  both  this  genius  is  fusnl  «  th  a  snrt  of  f)Ul>rian  spirit,  with 
ihi-  n  snh  that  they  do  not  a-'y  appeal  to  over-sensitive  souls. 
Other  siinK  U  ^s  squeamish,  im  rc  rotnisf,  more  catholic,  if  you  will,* 
lake  a  sfKcial  delight  in  watchini;  the  cflfrcis  of  this  combination 
"f  democratic  and  aristocratic  elements  upon  the  lives  and  writ- 
ings of  these  two  great  sons  of  the  people,  whose  masterpieces 
will  not  cease  to  be  read  until  the  precious  style  affected  by 
numerotts  medemi  becomes  an  eternal  possession  of  the  English- 
speaking  masses.  When  that  delectable  day  comes.  'Robinson 
Crusoe'  and  Franklin's  '.Autobiography'  ni  n  '  i  banished  from 
whatever  subsiitute  the  jesthetic  world  slia'l  liavr  ilcvisrd  for 
homely  l>i>ok-sheIvrs.  Pending  thi^  .  niMiniiiiatifiM,  it  is  Im  Ik- 
hoped  that  Franklin's  writings  will  remain  in  broad  diculation." 
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The  Electrical  Distribution  System  of  the  Pab- 
lic  Service  Corpoiation  of  New  Jersey— I. 


ii\  Ci  U.  G.  Holm  AN. 

AS  a  slrikiiiR  example  of  the  Icmlency  of  public  utility  eiiter- 
l>rj>.ts  to  get  together  for  the  benefit  of  single  ni  in.is;- 
nieiit,  and  wh.it  might  be  termed  as  single  cilglticcrmg, 
that  of  the  Pidilic  Service  Corj'*"'"!'""  ""  J*'*ey  •» 

most  pramincnt  in  the  £ASiem  section  of  America. 

On  the  continent  nany  central  electricity  cupiply  stations  have 
been  sii.  > .  <  li  1  1,y  one  large  plant  and  it  is  more  and  more  being 
deemed  profuuble  to  unify  the  scattered  systems  in  this  country. 

The  benefit*  to  the  public  have  been  many,  resulting  in  lower 
rate&  for  tight  and  power,  better  iacililics  and  longer  traction 
rides  for  the  same  amount  of  money,  and  a  far  more  dependable 
aervice. 

Ul&TORlCAU 

The  Public  Service  Corporation  of  New  Jerwy  was  organized 

under  the  laws  of  the  State  of  New  Jersey  In  Jnne,  igo$,  for  the 
purpose  of  controlling  the  following  corporations  by  purchase  of 
the  majority  of  their  ■stock : 

North  Jersey  Street  Railway  Company.  Jersey  City,  Hoboken 
ft  Passaic  Street  Railway  Company,  F.lizabclh,  Plainficld  &  Cen- 
tral Jer«ey  Railway  Company.  Orange  and  Passaic  Valley  Rail- 
way Company.  United  Electric  Company  of  New  Jeraey.  Addi- 
tional properties  were  teased  as  follow*,  in  May,  1904,  for  999 
years : 

South  Jersey  Gas.  Klectric  &  Traction  Company,  svliii  'i  in  tern 
eontrolied  the  Camden  &  Suburban  Railway  Company,  winch  in 
May,  tSgtib  was  the  raercer  of  the  Camden  Horse  Railroad  Con>- 
pany.  organized  in  1889.  and  the  West  Jersey  Traction  Company, 
organized  in  1894.  .Additional  companies  «ubs«|uently  were  leased 
as  f  il  .  :  I  v  >  &  Hudson  Gas  Conrm  y  Hudson  County  Gas 
Company,  Taterson  &  Passaic  Gas  &  Electric  Company.  South 
Oraoge  &  Maplewood  Traction  Company,  Plainfield  Ga'^  &  I  ir.  ■ 
trie  Company,  Jannaiy,  im;  Cetaral  Electric  Company.  Midule- 
aex  ft  Somerset  Traction  Compaiqr.  May  l,  1904 :  Raritan  Trac- 
tion Conipi.iv  May  1.  11)04:  Carteret  Electric  Light  &  Power 
Company.  M..rch.  igo.s;  Ga«  &  Electric  Comp.my  of  Bergen 
County. 

The  devdoproent  of  tlic  properties  leading  up  to  som.  <  f  the 
CQOIpames  now  Imt  one  member  of  the  family  now  c  i  1.  <l  i  ne 
PtiWic  Service  Corporation  of  New  Jersey,  is  interesting.  Some 
of  the  railway*  had  their  lieginmng  in  the  Crfs,  hot  as  the  scope 
of  tl;ls  .vriicle  is  mon  i-  \hc  electrical  developmere  «irle.  the 
growth  of  the  light  and  p.nvcr  business  in  and  abom  Jcr  c,v  Cit» 
and  Newark  is  presented. 

Historically,  the  earliest  in  the  eletrtric  lighting  field  of  all  the 
constitoent  «eonipanl«s  now  comprising  the  Public  Service  Cor- 
p<>ntion  of  New  Jersey  was  the  Newark  Electric  Light  &.  Power 
Company  This  company  was  organized  February  «i,  iSSa.  and 
began  busim  -  tho  licensed  agent  of  the  United  States  Electric 
Light  Compaii>.  tu.iuufacturers  of  arc  and  incandescent  apparatus. 

The  company  fir.st  began  business  by  running  a  few  m.-ichines 
in  the  United  States  factory.  Power  was  subsequently  leased  in 
the  engine  building  shop  of  the  Hewes  ft  Phillips  Iron  Works, 
from  which  place  a  few  arc  ligMs  were  operated  until  the  first 
station  was  completed  on  Mechanic  Street  aomethne  in  the  wmter 
of  ii)82-3. 

FIRST  ST.MION. 

The  first  installation  in  tins  >tation  was  a  Watt^-Campbdl 
Corliss  engine  of  400  bp  and  four  hor.;'  lut.il  ti;''iil  >^  lul'r"  All 
of  the  earlier  business  was  in  arc  lighting,  the  ilynamos  consist- 
mg  of  a  mt9c«1tanconS  lot  of  machines,  ranging  from  2  to  10 
lights  each  in  capacity.  Soon  after  the  completion  of  this  station 
an  order  was  placed  for  a  ao-Hght  shnnt-wound  United  States 
Wiachine. 

It  was  not  until  i8fV.  that  tin-  first  incandescent  lamps  were  sup- 
plied with  current  from  this  slati..ii.  The  dynann.  was  ,1  7(vvolt 
machine  of  the  United  SUtes  t^-pe.  having  a  capacity  sufficient  to 
deliver  power  to  1^5  ItmpiL  The  lirat  lamps  to  be  used  were  in  the 
lieuse  of  (he  Essex  Club  on  Farh  Place. 


The  .station  building  was  enlarged  and  imprrvi  l  irid  new  ap- 
paratus »Urted  in  the  winter  of  1886-7.  The  comiaiiy  began  op- 
•-raiing  at  this  time  a  (by  service  for  incandescent  lighting,  ii«ing 
for  this  purpose  an  engine  of  JO  hp,  which  was  suAcient  capacity 
for  the  day  load  of  tile  year  tSSy.  From  this  Muall  beginoing 
developed  the  PiibHr  Service  Corporation  of  New  Jersey,  with  its 
75.000  capacity,  and  present  increase  in  the  new  Marion  Station 
<  n  Ilk  ll.ikensack  meadows  of  i.j.ooo  kw  in  turbo-geiicrators. 

Beginning  with  1887  the  business  grew  steadily,  but  very 
slowly.  .\1I  kinds  of  indtKememt,  arguments  and  guarantees  had 
to  be  made  to  seciwe  «  customer,  and  even  then  electric  light  was 
coiutdered  the  height  of  luxury  by  the  consumer. 

During  1886  two  rival  companies  started  an  arc  lighting  blisi' 
ness  in  Newark.  The  first  was  the  Newark  Schuyler  Electric 
Light  Company,  which  wa^  i.iri.  ;l  ;  ^  ..11  ofTshoot  of  the  Water- 
house  Electric  Manufacturing  Company,  afterwards  merged  into 
the  Schtqrler  Company;  the  second  company  was  the  Thomson- 
Hottiton  Electric  Company,  started  as  a  sul»<ompany  to  the 
parent  concern  manufacturing  Thomson-Houston  dynamos.  The 

twr:.  iiriM-r  rMni|,;'.in---  ifimi-'drntrlv  started  in  to  secure  business 
at  any  prsce.  Contpctition  was  strenuous  and  at  one  time  prices 
were  re<liiced  so  that  arc  lights  were  supplieii  a:  $1  >o  .i  nifinih 
on  yearly  contracts,  a  rate  never  since  equalled  under  any  cnnilv 
tion  of  power  in  the  electric  lighting  business.  Such  rii{nousI| 
low  prices  during  a  period  of  over  six  months  forced  b%th  9f 
the  smaller  companies  out  of  existence,  and  they  were  SQlne- 
quenlly  bought  in  by  the  Newark  Compsiiy.  ihc  Scbyyrer  Com- 
pany being  taken  in  during  September,  ifiSg.  and  the  Thomson- 
Houston  Company  in  June,  1890. 

Shortly  before  the  acquisition  of  these  two  companies  the  Cen- 
tral Power  Company  was  ofganiaed  in  the  city  of  Ncwsric  for  the 
purpose  of  supplying  power  solely  for  manufacturing  purpose*, 
I  bis  conipan\  was  promoted  by  interests  identified  with  the  Daft 
p;ieclric  Conifs.i)  \  v hich  took  on  a  business  of  about  -ioo  hp.  and 
was  sold  out  under  foreclosure  with  the  old  Daft  Compan>-.  whivli 
ovsncil  a  majority  of  thc  business,  some  time  in  tSg.t.  The  assets 
of  the  local  company  were  purchased  by  a  few  gentlemen  in 
Newark  and  operated  independently  until  the  end  of  the  year 
1806.  at  tin^r  they  concluded  to  give  up  the  business  and 

sold  out  to  the  Fctiple's  Light  &  Power  Company. 

The  People's  Light  &  Power  Coinp,Tn>  u'li  t  i  iv.i-ii  ■  'i  I'l 
1894,  did  not  begin  operations  of  any  kind  until  the  cariy  summer 
of  iSgS-  At  that  time  a  majority  interest  in  the  Newark  Electric 
Light  &  Power  Company,  liaving  been  previously  acquired  by 
Kew  York  caintalists,  was  offered  for  sale  and  was  purchased 
by  the  People's  Light  ft  Fbwer  Company  and  immediately  re- 
organized. 

In  the  fall  of  1895  the  People's,  Company  bid  for  thi-  pjli'ic 
lighting  of  Jersey  City,  which  at  that  time  had  but  163  arc  lights 
«n  its  streets,  operated  in  about  equal  proportions  by  the  Jer.sey 
City  Electric  Light  Company' and  the  Hudson  County  Electric 
Company,  two  corporations  which  were  doing  a  small  amount  of 
liu^Mir  -  it  JiTiey  Cily  and  Bayoiine.  The  People's  Conipanv. 
acqinriiig  the  .street  arc  lighting  in  the  centra!  section  of  Jersey 
City  by  virttie  of  the  lowest  bid.  forced  the  two  other  companies 
to  build  a  large  amount  of  new  line  on  the  outskirts  oi  the  city 
to  carry  the  lighting  acquired  under  their  respective  bids,  the 
U  r^f  y  C  iiy  .iftu  inU  bavtntr  determined  upon  an  extension  of  its 
street  nrc  lighting  L'lider  these  forced  conditions  the  Jersey 
City  F.lectric  Light  C  in- ;ii  y  ancl  the  Hudson  County  Electric 
Conip.my  each  soon  negoiiaied  with  and  sold  its  properties  to 
the  People's  Company,  for  each  had  been  seriously  hurt  finanriaily 
by  the  loss  of  the  profitable  scctkm  of  the  city's  lighting. 

A  similar  method  to  that  in  which  the  Jersey  City  Electric 
Light  and  the  Hudson  County  F.lectric  prop<?rties  had  Iveen  ac- 
quired w.Ts  followerl  in  the  c.Tso  of  Harrison,  anil  in  like  manner 
the  plant  and  property  of  the  F.xcelsior  F.lectric  Company  «.is 
acquired.  In  Orange  the  phut  and  property  of  tlie  Essex  Ci'tmiv 
Electric  Company  and  in  F.ast  Orange  the  plant  and  property  i>f 
the  Suburban  Electric  Light  &  Power  Company  were  voluntarily 
offered  to  and  purchased  by  the  People's  Light  &  Power  Com- 
pany. Other  plant-  wore  ae«|iiireil  from  tinii-  to  lime;  in 
thc  Mimtclair  Light  &  Power  Company.  ConsuinerN'  Electrif 
Light  &  Power  Ciitiipniiy,  F.dison  Electric  Light  S;  Pmver  Com- 
pany sind  in  1898  the  Kearney  Electric  Light  &  Power  Company- 
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In  1897  ihc  Peoples  Company  bid  on  ihe  tigliting  of  tlie  town 
of  Irvingtan  in  compctitioa  with  the  Newark  Gat  Cominiiy.  The 
refma]  of  the  gas  company  to  extern)  its  naiiu  for  private  con- 

r.>me:i.  except  in  the  event  ol  their  aecuring  the  municipBt  con- 
tract, necessitated  an  offer  on  th«  part  of  the  People's  Company 
:li  supply  gas  to  such  residents  of  Irvington  as  desired  to  use  gas 
fi;r  private  hghting,  and  whom  the  1*>cal  gas  comiwny  declined 
til  !-ervc.  For  this  pnrposc  the  Pctiplc's  (ias  Company  was  or- 
laniicd  and  a  franchise  secured  for  the  mamifactttre,  distribu- 
lin  and  sale  of  gas  throughout  Irvittgton  and  the  adjoining 
I  'Wnships;  but  in  the  meantime  the  oKI  gas  company  decided  to 
TV«nd  lis  mains  and  supply  such  customers  ;is  applied  for  the 
IK  111  gas. 

It  was  in  it<gg  that  tlie  People's  J^^ight  &  Power  Company  was 
■Kfged  with  the  United  Electrk  Company  of  New  Jersey  with 
oilier  neighbouring  light,  power.  rai!s\ay  and  gas  companies,  and 
tben  ill  i>70}  this  resultant  company  became  merely  a  part  of 
ihf  larger  corporation,  The  Central  Electric  Company  erected  its 
Ctrnir.tl  plant  at  Meturhen  {or  the  supply  ui  current  ti>  Mctuclten, 
Highland  Park.  New  F5rniiswick,  Perth  Amboy,  Rahway,  Wood- 
bridfc.  Bound  Broolt  and  DunciieiL 

This  company  was  a  con«o)tdation  of  the  Middlesex  Electric 

O-miany.  Edison  Electric  Illmninaliiig  Company  oi  N«W  Bmns- 
»k1>.  Raritaii  Electric  Light  &  Power  Company,  of  Perth  Afflboy, 
Rshw  >  I  •  .1  )c  Company  and  Bound  Brook  Electric  Light,  Heat 
k  FoAcr  Company. 

The  cqUIJMIMnt  of  the  generating  stations  replaced  by  the  new 
ecotnl  plant  consisted  entirely  of  sma)l  belted  units  and  the  plants 
were  so  situated  that  coal  had  to  be  carted  at  a  cost  of  ^  to  40 
ciT.ts  a  tfui  and  in  every  case  except  Bound  Hrook.  water  had  to 
W  piirch.ised  for  the  lioiler  supply.  Sub-stations  superseded  the 
pl;int<  iikI  luudem  iffiits  weie  installed  in  the  central  plant,  as 
given  later  on. 

The  Gas  &  Electric  0>m|iBny.  01  Bergen  County,  in  1899, 
Imiiii^  in  tdidcr  one  management  the  lighting  compattics  of 
Hukensack,  Rutherford,  Richwood  and  Enflewood  and  plans 

■Acre  carried  out  to  ojterate  everylhnlg  from  ihe  llackensack 
plant.  The  old  plants  were  aliaiidonc<l  ami  sub-station-  fitted  up 
ia  thew  stead,  each  of  which  hniLdle  the  street  and  cuininercial 
lilbting  over  a  territory  allotted  to  them,  and  a  reduction  from 
die  pnvailisig  price  invariaUy  has  meant  increased  consumption. 
With,  for  example,  a  cut  in  rate,  the  consumer  feels  he  can  use 
iti<jT«  current  and  not  merely  an  ircreased  amount  to  make  «p 
the  dc-crease  in  rate,  but  an  ndilitional  amount  as  well. 

Tilt  organization  and  the  affairs  of  e  icli  ci"mstilue:  t  company 
iit  ktfH  separate.  The  book-keepirg  at  il  o  sts  and  income  of 
each  are  separate  jnst  as  much  as  though  the  concern  were  tn- 
Atpendcm.  and  separately  owned  and  governed. 

The  great  resultant  advantage  to  the  pe<}plc  served  with  light, 
!».v»cr  and  railway  is  better  assurance  of  continttity  of  service, 
!i7?.ctically  universal  transfers  and  readjustment  of  rates  for  light 
and  power  to  a  more  equitable  basis.  History  has  shown  that 
the  readjustment  of  rates  for  light  and  |H>wer.  thoi^h  some- 
tioMs  rduelantly  given  by  the  companies,  result  in  increased  in- 
cmne.  It  is  a  singular  fact  that  people  want  lisht. 

FJ.Kl-IkltAL  niSTHIBtJTloX. 

The  electrical  distribution  problem  confronti  g  the  Public 
Scrvke  Corporation  of  New  Jersey  after  its  aciinisition  in  June. 
■913.  and  sub'ieqticiilly,  of  what  woe  fifty  odd  plants  supplying 
ffcctric  light,  power  and  railways,  is  enormmts.   Twerity  central 

i'.itrrins  and  twciity-fonr  sub-stations  conipris.  .1  llv  'i  •  "f  a  'ivc 
>Ud1s,  and  sunie  of  these  had  previously  repl  ivcd  -t  muU.lude 
<rf  Others  since  the  history  of  applied  electricity  began. 

The  capacity  and  equipment  of  the  present  active  stations  and 
Mb-tbikms  is  given  in  tiie  following  pages,  but  the  newly  oom- 
?Ir(ed  plant  of  i.t.ooo  kw  capacity,  with  its  provtsun  for  en- 
irnfineiit  to  64x100  kw.  described  in  a  separate  article.  Is  an 
rarrcsi  oi  the  y  i  i-  -  1  'I'tjli  economy  to  he  locate'  I  ;it  tidewater 
J»tims  Tims  thf  "  jlutt  will  develop  the  inrllur  ahaiidonmcnt 
«C  Ihf  Cumparatively  inefficient  smaller  stations  and  the  ir.crease 
«C  sub-ttationa  for  the  supplying  of  electric  light,  power  and 
isilway  energy. 

An  omliiv  in  qi  {  the  State  of  N'ew  Jersey  is  given  in  Fig.  », 
•pon  which  the  territory  served  by  the  electric  lighting  and 
pvuer  station  is  divided  into  three  groups.   For  convenience 


these  groups  arc  designated  Northern  Jersey,  Central  Jersey 
and  South  Jersey.  The  generating  stations  and  aub-itatiou 
are  tocated  on  the  separate  maps  of  each  group  represented  in 

Figs.  *.  3  and  4- 

The  stations  arc  represented  by  solid  circular  spots  and  square 
spots,  the  sub-stations  by  ii  11  iw  squares  and  by  circles  The 
Solid  spots  are  stations  in  use  now  ami  which  are  to  be  retained. 
The  solid  squares  represent  alMUldoncd  stations  or  stations  to  be 
abandoned.  The  drdes  repreaent  present  sub-staticms  and  the 
outline  fqinret  represent  Bub-9tations  abandoned  or  to  he  aban-  * 
doncd-  The  circles  with  a  center  line  are  sub-stations  in  course 
of  erection.   The  letter  F  signitie!}  power,  li  and  L  signify  rail- 
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way  and  light,  respectively.  Thus  when  K  and  L  are  indicated, 
the  station  or  snb.«tatl<m  is  for  railway  and  light 

It  will  be  noted  from  an  inspection  of  these  district  maps  that 
many  generating  stations  are  being  replaced  by  sub-stations,  and 
in  some  instances  present  sub-stations  are  being  siit  -tif.itrii  liy 
new  sub-station>.  in  bi  'HT  locations.  This,  of  course,  is  to  place 
them  in  the  centers  1  iiibution  occasioned  by  the  leadjuat- 
ment  of  load  as  planned  t>y  the  cntT'"'  '"'"' 

.NOKIIIUKN  SKW  JKRSEV. 

tn  the  Northern  Jersey  group  are  comprised  the  new  Marion  sta- 
tion on  Ihe  Hackensadc  River,  between  Jersey  City  and  Newark; 
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Coal  Street  and  City  Drnk  stations,  on  the  Passaic  Rivtr,  in 
Xrwarlc;  the  Fourteenth  Street  station  in  Hoboken,  on  the 
Hatbon  River;  the  Secaucus  station,  near  the  Hackcnsack  River; 
tiiePaicnaa  itatioD,  00  the  PasMic  River;  the  Elizabeth  ttation. 
at  EltialNlh,  and  two  email  hideiieadent  stations  at  Momstown 
and  Boonlon.  It  will  be  noticed  that  the5e  «t:itioni;  cxcfiit  the 
two  last  and  Hoboken  are  tied  together  by  virtue  oi  luic  con- 
nections each  to  the  other,  so  that  it  wrmlj  actinKy  be  ;)"-*ihle 
to  ioffiy  energy  from  Paterson  to  Elizabeth  through  the  sub- 
atatioa  at  PasMk^  the  Seeaucos  ataticn,  the  Paltiaade  Avame 


railvvjy  ilistribuln;n  ;ll^t  jitiijr  I'l  ci'f/.inl  QI  the  various  companies 
by  the  Public  Servae  Curporalioa.  Thereiorc,  it  was  determined 
to  cany  in  fnf.ire  p'-.-mts  and  extensions  both  60-cyck  and  2S-<:yclt 
apparattn.  Thus  in  the  new  plant  at  Marion  is  loyooo  kw  capacity 
of  25  cycles  and  3,000  kw  capacity  in  60  cycles,  Ae  former  for  rail- 
way and  the  latter  for  lightiiiR  ami  power  vvork 

The  Coal  Street  station  al  Newark  CMitaitis  the  following  gen- 
eratiir  ant]  engine  units: 

Three  8so-kw  Westjitghouse,  S50-voit«  direct-current  generators, 
difect-oonnectcd  to  a  Walta-Cunpibdt  eroai-eotnpouiid  eticioe. 


Fkl  4r-lfAP  OP  Sotrtu  jBBsnr  Disiribotion. 


wb-ttation  in  Jersey  City,  Marioo  station  and  the  Newark  sta- 
sis at  City  Dock  and  Coal  Street  This  tying  in  of  these  su- 
tioas  hu  proved  htglily  nseful  and  gmfantees  pfacticaUy  eon- 

tin-u'~it,  .(-rvico  liy  vli'iiinating  interferences  ffl  service  from 
breaW<tciwn$  in  any  01  ibese  stations. 

In  general  the  system  of  lighting  circuits  is  60-cyclc  alternating. 
The  direct-current  railway  system  is  fed  direct  by  550  volts  direct 
,  and  1v  transforoiation  from  ij.aoo  volts,  25-cycle,  alter- 
K-current  generators.  This  diveraity  of  the  generating  supply 
«U  determined  by  the  large  inveatiRcnt  in  botii  basics  of  appara- 
t  ti.wmiimh  bavins  been  invested  in  as-cycle  maichines  for 


One  3S0-kw  Westtnghonsc.  sso-voilt,  direct-current  generator, 

dircct-cumiected  to  an  .Mlis  cross-compound  engine.  Five  l^ltoo- 
kw  General  Electric,  13^00-voli.  25-cyclc.  three-phase  generators, 
each  direct-connected  to  vertical  cross-compound  Brown  Corliss 
engines.  One  3,aoo-kw  General  Electric  Curtis  turbo-generator, 
6.6oo-volt.  6o-cyc!e.  three-phase.  TTiere  is  one  I«oo-kw  General 
Electric,  j;-L-yclc  mtary  supplied  by  step  clown  tran-fofiners  and 
providing  600  volts  direct  current.  AH  the  engines  operate  con- 
deosing.  The  boilers  are  Babcock  k  Wiioox,  there  bong  15  of 
sjo  hp  and  M  of  joo  hp  cad),  rua  at  15s  Ih-  pressure. 
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The  First  British  Hydro-Electric  Power 
Transmission. 


n.  In  olher  places  it  is  impossible  to  hew  away  the  »ide  of 
the  niountnii)  in  this  m.inncr.  and.  in  consequence,  enormous 
weights  of  slate  have  to  be  hoisted  to  the  top  or  else  hauled 


M.\NY  circumstances  have  conspired  to  hinder  the  advance 
of  the  hydro-clcctric  principle  of  power  transmission  in 
Great  Britain.  Perhaps  the  fir>t  of  these  is  that  in  many 
industrial  districts  where  the  demands  for  power  are  great, 
the  supply  of  coal  is  also  ample.  Lancashire,  the  great  textile 
district,  for  example,  .is  'also  a  great  colliery  district,  and  in 
Newcastle,  coal  shares  the  position  of  principal  inrlustry  with 
iron  and  shipbuilding  works,  while  Glasgow,  the  eiiormons  center 
of  iron  and  shipbuilding  work,  is  adjoined  by  innumerable  col- 
lieries. These  three  serve  as  examples  of  the  way  in  which 
the  principal  power-using  industriv-N  in  Great  Kritain  arc  served 
as  regard>  fuel,  and  the  pr<>Kre*->,  which  is  already  '  becoming 
marked.  i>f  the  l.irger  power  di^tributio^  cumpanie'*  in  Kngland 
an<l  Scotland,  is  not  in  the  majority  of  cases  owing  so  much  to 
actual  economy  in  prime  cost  due  to  reduction  in  fuel  consump- 
tion a*'  t<i  the  greater  advantages  which  electricity  offers  from 
other  |>oints  of  view.  In  the  textile  industry,  for  instance,  steadi- 
ness of  drive  and  cleanliness  are  advantages  which  tend  to  turn 
the  scale  in  favor  of  the  nse  of  motors. 

In  .Vortli  Wales,  however,  the  above  considerations  do  not  hold. 
Clustering  round  the  great  mountain  (that  is,  great  from  an 
insular  point  of  view,  being  the  highest  mountain  in  Wales) 


ric,  5. — VIEW  or  WPT.  like. 


4^ 


Fics.  I,  2  ANB  3.— Views  Ai/)Nc  the  Pipe  Lime. 


Fir;.  4.— POWFJI  no(.'SE. 

of  Snowdon  is  an  industry  which  utilizes  a  great  amount  of 
power,  namely,  that  of  slate  c|iiarryinR.  The  *.lair  outcrops  on 
the  mountains  in  enormously  thick  veins,  and  in  s'lnic  places 
the  whole  side  of  the  mountain  is  actually  hewed  away  m  working 


through  galleries  outwards  to  the  side  of  the  mountain.  As  on 
an  average  only  one  ton  of  actual  roofing  slate  is  obtained  from 
every  j8  tons  of  material  worked,  and  as  in  some  of  the  larger 
quarries  as  much  as  40.000  tons  of  slate  per  month  arc  handled, 
it  will  he  seen  that  the  i^Kiwer  re<|uirements  are  great,  thus 
providing  an  excellent  <K-ca>ion  tor  the  establishment  of  a  power 
distrihution  scheme.  .Another  factor  is  that  cojil  or  fuel  of  any 
kind  is  extremely  dear  owing  to  the  difficulties  of  transport, 
the  conditions  in  this  connection  being  almost  analogous  to 
those  prevailing  in  Western  I'nitcd  States, 

The  slate  producing  area  covers  nearly  joo  square  miles,  so 
that  the  case  for  high-tension  transmission  i<  obvious,  .As  to 
the  generation  of  power,  the  Snowdim  region  constitutes  the 
center  of  what  is  known  as  the  .Atlantic  dejircssion,  in  which 
the  rainfall  attains  the  extraordinarily  high  average  figure  of 
over  joo  in.  per  annum,  thus  funiishing  ideal  conditions  for  the 
establishment  of  a  hydro-electric  power  plant,  which  furnishes 
the  subject  of  this  article. 

The  water  supply  is  drawn  from  Ijike  Lyddaw,  which  stands 
some  1,400  ft.  alKive  the  sea  level,  and  is  conveyc<l  by  a  pipe 
line  about  two  miles  in  length,  to  the  power  station  in  the 
Gwynant  Valley,  the  effective  he.id  being  between  1,100  and  1,300 
ft.  Owing  to  the  boggy  nature  nf  the  4011  in  many  parts  and  to 
the  almost  entire  absence  of  roads  worthy  the  name,  the  difficul- 
ties of  conveyinst  the  heavy  steel  pipes,  pensttK-k  parts,  etc.,  to 
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fjOcition  and  of  anclioring  thvm,  have  been  very  grcal.  The 
■Qll^  however,  is  now  approximately  . complete. 

Tbe  power  vtation  contains  (our  1.500-kw  Peebles  high-tension, 
three-phase  alternators,  each  driven  by  a  Pclton  wheel,  and  ac- 
commodation is  provided  far  two  additional  sets  before  it  will 
be  necessary  to  extend  the  building.  An  ample  further  supply 
of  water  puwer  is  also  .ivailable,  as.  should  Lake  Lyddaw  not 
provide  at!  that  will  be  later  required.  Lake  Glaslyn.  standing 
some  550  fi.  higher,  can  be  tapped. 

.\nciher  feature  in  which  the  scheme  is  uni(jue  in  (ircat  Hrit- 
ain  is  that  it  is  the  first  example  of  the  extensive  use  of  high 
tension  overhead  conductors,  the  Board  of  Trade  having  previ- 
ously imposed  very  severe  rcslriclioiis  on  this  melhud  of  trans- 
mission, but  lias  shown  a  reasonable  and  progressive  spirit 
throughout  in  connection  with  the  North  Wales  plant,  ,^t  pres- 
ent there  are  st)ine  .?o  miles  of  transmission  line  of  10.0011  voh« 
completed,  and  the  total  length  of  lines  will  eventually  approach 
I4i  miles.  The  difficulties  of  running  the  line,  as  in  the  case  of 
tke  pipe  line  and  mains,  were  great  for  similar  reasons,  \mg  being 
one  of  the  worst  conditions  to  be  contended  with. 

It  is  interesting  to  note  that  already  before  the  power  supply 
has  commenced,  several  of  the  largest  quarries,  including  the 
Oakcley  and  Darbishires.  have  contracted  for  electric  power, 
and  the  power  company  will  open  operations  with  a  load  of 
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*ooo  hp  on  its  mains,  it  being  a  unique  record  with  British 
power  companies,  [n  addition  to  supplying  quarries,  mills  and 
Other  users  of  power  in  the  neighhorhood,  the  company  will 
nm  a  Ihree-phase  electric  railway  some  10  miles  in  length, 
which  will  eventually  connect  Portmadoc,  on  the  southern  side 
of  the  northern  promontory  of  Wales,  with  Carnarvon,  a  promi- 
nent junction  on  the  north,  where  it  will  join  the  main  line  run- 
ning from  England  to  Ireland  by  Holyhead.  This  railway  will 
not  only  supply  a  great  want  in  furnishing  a  means  of  trans- 
port from  the  quarries  down  to  the  coast  for  shipment  of  their 
tnaterial.  hut  it  will  also,  in  the  summer  especially,  attract  a  large 
passenger  traffic,  as  the  Snowdon  range  is  rightly  regarded  by 
beauty  lovers  as  one  of  the  finest  in  the  L'nited  Kingdom  in  point 
of  view  of  scenery,  and  the  new  railway  should  do  much  to  open 
it  up  to  the  public. 

The  contractors  for  the  entire  plant  were  Bruce  Peebles  & 
Co..  Ltd.  of  lidinburgh. 


Electro-Optic  Pri)perties  of  Carbon. 

The  electromagnetic  theory  of  light  suggests  that  certain  spec- 
imens of  carlion.  possessing  a  high  electric  conductivity,  might 
^  possess  a  high  reflective  power  for  rays  of  great  wave  length, 
provided  the  passage  of  electricity  through  them  takes  place  in 
the  same  manner  .is  in  metals.  In  a  recent  issue  of  Pliysikalischf 
Ztittehrifi,  Mr.  E.  .Aschkiiiass  state*  that  he  has  found  that  cer- 
tain carbons  possess  a  retleciive  pi^wer  of  too  jK-r  cent  for  waves 
of  the  Hertzian  order.  But  the  influence  of  the  go«Kl  omduclivity 
«  already  sufficiently  apparent  in  the  infra-red  spectrum.  In 
gas  carbon,  Siemens  arc  lamp  carbon  and  graphite,  the  curve  of 


reflecting  power  rises  immediately  on  leaving  the  visible  spectrum 
and  continues  to  do  so  until  the  Hert/ian  waves  are  reachccL 
'i  hus  fur  polished  ga.s  carbon  the  reflective  (Hiwer  is  4.4  at  0.589M, 
and  56.3  at  51.2^.  Anthracite  also  exhibits  considerable  re- 
flective power  in  the  infra-red,  but  this  never  goes  beyond  14. 
even  for  Hertzian  waves.  This  anomaly  is  to  be  expected  in 
consideration  of  its  comparatixcly  low  conductivity.  It,  there- 
fore, also  transmits  some  of  the  waves,  and  its  refractive  index 
for  infinitely  long  waves,  as  calculated  from  the  reflection,  comes 
out  at  2.2.  • 

An  Ice-Making  Electric    Light    Station  in 
Florida. 

Bv  James  F.  Houakt. 

TH  E  Plant  City  Klectric  and  Refrigerating  Company,  which 
has  been  in  business  about  two  years,  operates  a  load  of 
1.000  lights  all  night  and  every  night,  using  a  37-kw'  two. 
phase  alternator  of  a  somewhat  old  type.    This  machine  is  badly 
overloaded  and  .i*  new  <x)-kw.  direct -connected,  three-phase  re- 
volving-field generator  is  to  Ik-  installed  in  the  near  future. 

A  ISO-hp  boiler  of  the  locomotive  type  furnishes  steam  to  a 
150-hp  automatic,  high-speed  llarrisburg  engine,  connected  by 
belt  direct  to  the  generator.  Water  is  supplied  to  the  boiler  from 
a  number  of  >urface  wells,  as  the  water  from  a  driven  well  600 
ft.  deep,  on  the  premises,  i>  so  impregnated  with  lime  and  other 
substances,  that  it  cannot  be  used  in  the  boiler.  The  only  use 
made  of  this  fine  .s<iurce  of  water  supply  is  to  cool  the  ammonia 
after  compression  has  taken  place,  tbe  water  lor  freezing  being 
obtained  from  driven  wells  which  form  the  source  of  the  city 
service. 

l'"or  refrigeration  a  straight  absorption  system  is  used,  a  100-ton 
Henry  Voght  machine  being  installed,  necessitating  the  running  of 
nothing  more  than  a  pump  to  handle  the  ammona  and  another 
pump  to  deliver  the  cooling  water  from  well  to  tower. 

Wood  is  used  for  fuel,  which  has  to  Ix-  hauled  by  teams  from 
two  to  (our  miles.  The  exception,  however,  must  be  made  to 
considerable  refuse  from  a  crate  mill  nearby,  the  refuse  being 
verj'  light  stuff,  shavings  and  pnie  veneer,  which  burns  quickly 
and  w<irks  well  with  the  heavy  pine  cordwood  and  slabs  from 
wood  lot  and  mill. 

With  the  present  electric  load,  the  lighting  plant  just  about 
pays  expenses,  a  considerable  portion  of  the  load  being  street 
lamps  and  most  of  the  remainder  are  house  and  store  lamps, 
which  are  led  burning  all  night,  no  matter  whether  they  are 
use(ul  or  not.  The  new  generator  ordered  will  greatly  increase 
the  profits  of  the  electrical  end  of  the  business,  as  at  present  addi- 
liimal  customers  cannot  be  connected  u)i  and  many  are  waiting 
with  their  buildings  already  wired. 

The  source  of  profit,  therefore,  is  at  present  solely  in  the  ice- 
making  end  of  the  business.  It  is  cstim.ited  that  during  the  ice 
seas<m.  extending  (rom  February  to  OctoIxT,  the  income  from  ice 
i>  three  times  that  from  electric  light.  The  part  of  the  year 
named  is  when  vegetable  and  fruit  shipments  are  made  to  the 
north  and  west,  reiiuiring  a  great  deal  of  ice.  Every  crate  of 
•■irawberries  and  every  package  of  perish.ibl.'  I'ruil  receives  its 
comt'lenieiit  of  ice  before  leaving  the  shipping  platform.  The 
market  for  ice  is  thus  stea<ly  and  uniform  and  docs  not  depend 
much  upon  variations  of  local  temperature. 

During  the  ice  season  above  mentioned,  no  pan  of  the  machin- 
er>'  in  the  station  is  used  in  common  for  light  supply  and  ice 
making,  fNcefit  the  steam  boiler.  Even  the  attendance  is  separate 
and  <listinct.  and  aside  from  the  very  small  saving  of  first  cost  of 
a  boiler,  there  is  in  this  case  little  s.ivrd  by  the  combination  of  ice 
and  clertririiy,  as  separate  crews  '.inve  to  be  maintained  to  handle 
both  sets  I  if  •naclinery  and  output. 

I'rom  OcIoIkt  to  f-'cbruary  a  difTcrenl  arrangement  is  followed 
.-.nd  a  very  profiiahle  one  too  for  the  owners  nf  the  plant.  During 
tbe  months  iianuci,  only  about  10  per  cent  of  the  ice  required  in 
the  sumnu-r  moiilh-  has  to  be  made,  and  the  ire-making  is  turned 
over  to  the  night  gang:  in  the  daytime  only  a  fireman  is  re- 
quired, who  keeps  the  temperature  at  the  proper  point  in  the 
iree/ing  tanks  an<l  incideninlly  generally  looks  after  things. 

Probjibly  no  better  sumniirg  up  of  the  situation  can  be  had  than 
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to  quote  the  words  of  Mr.  C.  E.  Stuart,  the  general  manager  of  the 
plant,  when  he  remarked  to  the  writer  that  the  advantages  of 
combining  two  such  enterpri-ies  in  a  small  place  is  about  as  fol~ 
lows : 

"In  case  it  is  desired  to  run  the  ice  plant  at  night,  the  same 
force  of  men  can  run  both  that  would  he  required  to  run  the 
light  plant  only,  and  the  same  manager  or  superintendent  of 
business  can  just  as  well  attend  to  both  as  to  one.  So  far  as 
the  running  expenses  are  concerned,  if  it  is  not  desired  to  run  the 
ice  plant  simply  in  the  day  time,  there  would  be  no  special  ad- 
vantage in  the  combination ;  but  when  we  do  not  wish  to  run  it 
day  and  night,  we  run  it  at  night  while  wc  arc  fired  up  for  the 
lighting  plant  There  is  no  special  mechanical  arrangement  that 
is  common  between  the  two  plants  except  that  we  use  the  same 
boiler.  You  can  form  your  own  conclusions  from  the  above 
what  the  advantages  of  such  a  combination  arc.  If  the  two  plants 
in  Plant  City  were  owned  by  separate  people  there  wouUI  pri)l>ably 
be  required  at  least  two  more  men  than  now  employed  m  the 
combination ;  and  it  such  times  as  the  demand  for  ice  requires 
the  running  on  only  half  time  there  is  very  little  additional  expense 
in  the  way  of  fuel,  as  it  requires  little  more  fuel  at  night  to  run 
both  plants  than  it  would  to  run  the  electric  plant  atone." 

The  superintendent  of  the  plant,  Mr.  .\.  K.  KIlis,  a  mechanical 
and  electrical  engineer,  assumes  control  of  the  power  machinery 
daytimes,  thereby  rendering  the  use  of  a  day  engineer  unnecessary 
except  when  the  ice  plant  is  running  full  capacity.   The  day 
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watchman  is  a  fireman,  who  attends  to  the  steam  supply  when 
the  full  capacity  of  ice  making  is  needed ;  therefore  the  services 
of  a  day  engineer  and  the  necessary  men  to  handle  the  ice  and 
water,  arc  all  the  extra  help  needed  for  day  running  and  this 
practically  doubles  the  night  force,  leaving  out  the  services  of  the 
superintendent,  which  are  regarded  as  an  overhead  charge. 

From  the  foicgoing,  the  following  deductions  are  made:  Con- 
sider the  earning  capacity  of  the  lighting  plant  as  loo,  and  the 
expenses  of  operating  also  as  loo:  the  full  earning  capacity  of  Iwth 
ice  and  electric  plants  is  400  and  the  expense  being  doubled  by 
the  day  force,  extra  fnel,  etc.,  becomes  200.  Taking  this  view  of 
the  situation,  the  following  table  exprcssc'*  the  protit  of  rinming 
the  plant  under  various  conditions: 

Output.    Kxprnw.  Profit. 

Electrk  plant  alone   100         loo  ooo 

Kkctrie  plant  and  Vt  ke  capacity   170;  100 

Kirctric  plant  and  Vt  ice  capacity-   250  100  150 

EIrctric  plant  and  full  Ice  capacity   400  no  200 

Prom  the  foregoing,  it  is  evident  that,  while  ice  making  is  a 
benefit  to  the  small  electric  plant  owner,  it  is  not  a  cure  to  all  his 
tll'>.  and  he  is  still  in  the  market  for  something  which  will  keep 
hi'  machinery  busy  during  the  day.  /Xs  far  as  ice-baking  i» 
conceme<l,  it  is  good  for  the  electric  man  only  as  far  as  it  gives 
full  employment  to  the  engineering  force,  and  in  the  case  of 
larger  plants,  where  the  engineer  is  fully  occupied  in  taking  care 
of  the  electric  machinery  an<l  engines,  there  would  be  necessary 
an  extra  forct  to  t.ike  care  of  the  ice  making:  therefore  the  150 
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profit  for  half  ice  capacity  would  be  cut  down  to  50  or  even  less 
by  the  employment  of  the  ice  makers  necessary  to  run  the  plant 

It  is  evident  from  the  above  figures  that  the  ice  making  should 
be  encouraged  to  the  extent  of  the  night  engineer's  capacity  to 
look  after  that  portion  of  the  business.  For  mstance,  could  the 
ice-making  capacity  be  increased  one-half,  and  the  night  engineer 
still  be  able  to  take  care  of  it.  the  tabulation  would  read: 

Output.    Expcaiei.  Profit. 

F.leciric   plant    and    ice   capacity  incrraaed 
one-half    i'S  too  JlS 

It  will,  therelorc,  pay  to  increase  the  ice-making  capacity  to  the 
limit  of  operation  by  the  present  engine-room  and  boiler  house 
force,  also  to  increase  the  electric  output,  provided  there  is  a 
market  for  the  same. 

l-"or  the  central  station  the  idea!  requirement  is  a  day  load 
which  will  require  the  use  of  the  same  machinery  employed 
at  night  in  producing  light.  It  is  in  many  cases  not  desirable  to 
have  to  put  in  a  second  plant  consisting  of  entirely  diflferent  ma- 
chirtery.  Taking  this  view  of  the  case,  it  is  in  order  for  the 
lighting  company  to  create  a  demand  for  day  current,  both  light 
and  power.  In  case  of  the  plant  above  described,  the  current  is 
turned  on  about  4  -.yo  p.  m..  and  is  cut  off  as  soon  as  it  is  light 
in  the  morning.  Thus  there  can  be  no  demand  created  for  day 
current  as  long  as  the  present  method  of  shutting  down  day- 
times, is  followed.  Add  to  the  day  ice-making,  a  small  generator 
and  keep  alive  certain  circuits  in  house  and  factory,  and  very  soon 
a  demand  for  considerable  day  current  will  be  the  result 

The  conditions  call  for  an  all-electric  day  load,  therefore  the 
electric  light  man  should  look  to  electrolysis  for  his  salvation. 
In  that  direction  he  can  apply  as  great  or  as  small  a  load  as  he 
pleases  and  by  the  addition  of  one  machine,  a  rotary  transformer, 
he  can  fully  equip  for  the  work.  Failing  to  find  other  business, 
the  manufacturer  of  soda,  sodium  and  chlorine  from  common 
sah.  might  offer  a  commercial  success  and  the  manuf.icturc  of 
artificial  mineral  waters  by  electrolysis  may  also  afford  a  tield. 
In  many  parts  of  the  country,  waters  highly  charged  with  various 
salts  might  profitably  be  handled  as  a  day  load.  In  this  State 
(Florida)  almost  any  kind  of  water,  from  that  containing  mag- 
nesia, to  lime  Jind  sulphur,  can  readily  be  obtained  In  drilling 
wells  ot  various  depths,  and  the  substances  to  be  tibtaincd  there- 
from by  electrolysis  present  possible  sources  of  profit. 


The  London  Power  Situation. 

BV  T.  H.  MlNSH.M.!- 

Attention  has  already  been  directed  to  the  question  of  the  elec- 
trical supply  of  London  which  in  the  forthcoming  session  of  Par- 
liament is  alKJut  to  engross  public  attention.  It  will  be  remem- 
bered that  a  number  of  schemes  for  consolidating  the  supply  which 
:it  present  is  given  from  over  seventy  generating  stations,  were 
brought  forward  last  session,  and  the  most  important  of  these,  that 
known  as  the  .\dministrative  Power  Company,  after  passing  the 
committees  of  both  Houses,  just  failed  to  become  law  owing  to 
the  close  of  the  session.  The  evidence  given  in  support  of  that 
bill,  to  which  allusion  was  made  in  these  columns  at  the  time, 
was  a  revelation  to  engineers  of  the  enormous  saving  of  capi- 
tal and  working  expenses  which  coiild  be  brought  :t1»>iit  from 
concentration ;  whereas  the  plant  and  buildings  at  present  in- 
stalled in  London  for  cltrctrical  purposes  stands  at  £51  per  kilo- 
watt, it  was  shown  that  this  power  company  was  in  possession 
of  actual  tenders  enabling  it  to  erect  a  station  of  1)0,000  kilo- 
watts at  a  cost  of  £8.4  per  kilowatt  Another  startling  fact  was 
brought  out  regarding  the  working  costs,  for  it  was  shown 
that  instead  of  14  shillings  and  15  shillings  a  ton  for  co,il.  which 
is  the  price  paid  by  the  present  electric  lighting  cimipanies,  coal 
rould  be  delivered  on  site  in  the  lower  reaches  of  the  Thames 
for  8  shillings  per  ton.  The  net  result  of  this  concentration  was 
that  the  company  undertook  to  supply  current  .-it  an  average 
price  of  J^d.  per  unit,  the  present  rate  being  4d.  But  it  must 
l>e  remembered  that  at  the  present  time  the  bulk  of  the  supply 
is  for  lighting  purposes — in  f.ict  so  little  is  used  for  power  that 
tj6  per  cent  of  the  power  used  in  the  factories  of  London  is 
derived  from  private  installations  on  the  users'  premises,  while 
the  existing  companies  and  municipalities  only  sell  about  5  per 
cent  of  their  output  for  power  purposes.    These  fact*  and  fig- 
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urcs  made  such  an  impression  that  a  crop  of  rival  jwoponls  are 
bring  brought  before  Parliamcnl  next  session. 

The  London  County  Council  has  decided  to  promote  a  bill 
for  the  vmrtmt  of  cii|g»l]nng  energy  in  London,  and  raises  the 
cry  of  "No  Monopoly."  The  Administrative  Power  Company's  bill 
comes  up  again  for  confirmation  by  Parliament  in  the  form  in 
which  Parliament  left  it  last  year.  The  County  Council's  scheme 
is  for  5iipp'>'"g  electricity  in  hulk,  1-iit.  wiili  ;i  mow  to  securing 
thv  support  of  the  present  iiKhtiug  .'uithoritiis.  11  dmt  not  pro- 
pose to  give  any  <lc-t.'iiled  supply.  A  start  to  hf  nuulc  by 
supplying  from  the  large  tramway  station  which  the  Council  al- 
ready owns  at  Greenwich  and  a  second  station  is  to  be  built  at 
Baiicrsea.  The  scheme  is  meeting  with  violent  opposition,  more 
especially  in  financial  drdca,  the  finance  conimittce  of  iitt  Conndl 
itself  under  the  chainnansh^  of  Lord  Wdhy.  a  leadtag  Eogllsli 
financier.  Inviiig  strongly  recnmiRended  ttie  abandonment  of  the 
proposal,  while  commercial  circU>  in  Ihc  city  lrM>k  with  alarm 
upon  the  increase  of  the  deb;  of  Ij>ndon  which  :>  already  ap- 
pru.u!iiii)i  f loo.oixi.oon  Whatever  may  he  thought  hroadly  about 
municipal  trading  and  the  advantages  of  having  street  railways 
and  water  supply  in  municipal  hands,  it  is  felt  to  Ix-  a  very  serious 
step  in  advance  when  the  municipality  nndcrtalces  to  go  in  for 
'  tbe  supply  of  electric  power,  in  competition  with  Other  bodies, 
at  a  time  when  developments  in  the  methods  of  production  are 
taking  place  lo  rabidly. 

Another  interesting  scheme  is  one  with  a  powerful  financial 
backing,  which  tirnposes  to  erect  a  generating  station  at  St. 
\eots.  about  Ji'..  iiiilcs  from  Kiniis  Cross  in  tlu-  ntighlxirhood 
of  the  Xottinghain  coai  fulds.  ,i]ili,uigh,  ^irangc  to  sa>.  it  is  not 
prop<ned  to  build  actually  in  the  c  ial  fulil-.  prcsiiniahly  iti  order 
to  get  plenty  of  water.  The  currcn-  ,•,  ■!!  In  iv  nc  iT.i  an<l  trans- 
mitted  by  means  of  private  right  of  ,■  ■  .1,;  :  .  i  ;  M:,t  Northern 
Railway  up  to  London,  where  it  is  to  be  taken  along  the  towing 
paths  of  the  canals.  It  is  proposed  under  this  scheme  to  give  a 
supply  in  bulk  to  the  prasent  authorities. 

Then,  in  addition,  two  of  the  existing  companies  in  London 
—the  Charing  Cross  Compan\  and  the  l.<indon  Electric  S'.ipiily 
Company — seek  large  powers  of  siip]ilv  on  the  north  and  soisth 
of  the  Thames  respcctiM  iy  :  ulirr-  i-  ilii-  We-t  Knd  electric 
lighting  Companies  01  Loiulon  al-.o  seek  powers  lo  associate 
w  ith  each  other.  It  should  be  explained  that  under  the  present 
acts  of  Parliament,  .ill  the  conipanies  and  municipalities  supfly- 
ing  electric  light  are  conAnetl  10  the  areas  of  their  own  district 
and  an  expressly  prohibited  from  giving  or  taking  a  supply 
to  or  from  their  neigblKwi.  This,  of  course,  dates  from  the 
time  when  the  area  of  a  parish  was  supposed  to  be  the  mo  t 
economical  area,  and  the  bills  now  being  promoted  have,  many 
of  them,  for  their  object  the  removal  of  this  restriction,  which 
is  no  Itmger  of  any  advantage  to  anvhody 

In  addition  to  the  ah  .vo  -chLiiu~.  o>  ilic  municipalities 

in  L/indon  who  own  electric  light  undertakiiijjs  arc  promoting 
bills  enabling  them  to  give  or  take  a  supply  of  electricity  from 
each  other.  It  is  difficult  to  sec  what  will  be  the  net  result 
of  all  these  bills,  but  it  is  generally  expected  that  the  HiMtie 
of  Lords  will  throw  out  the  bill  of  tbe  County  ConnciL  It 
may  be  |bat  Farliament  will  grant  tinite  a  number  of  them,  as 
they  are  not  necessarily  exclusive  of  each  other  The  English 
love  of  compromise  would  quite  at>prove  of  a  municipality  and 
a  company  scheme,  both  being  s.-mctinnrd  in  order  that  the 
constant  competition  -.lionhl  keep  lliem  liolli  etticieiu  atiil  insure 
the  ci;»tomiT  getting  a  lou  price. 

One  thing  is  certain,  the  London  situation  is  very  interesting, 
and  it  has  great  possihiUics  in  it.  for  it  is  often  foriotten  that 
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Loodon  is  one  of  the  largest  mannfacturinti  cities  in  the  world, 
having  in  its  factories  over  6oaooQ  employers  Moreover,  the 
Mppl]'  of  dcctrieity  for  the  suburban  services  in  l^ndun  on  the 
great  railwajrs  wmld  provide  an  enormous  field.  Altogether  tbe 


supply  in  London  at  the  present  time  per  head  is  very  much 
less  than  in  other  cities  as  the  above  table,  whidi  is  believed  to  be 
fairly  accurate,  will  show. 

Tbe  difficulty  i*  that  cn  the  one  band  the  mimicipalista  would 
prefer  to  go  on  witii  their  present  inefficient  qntenu  and  bj^ 
prices,  rather  than  permit  concentration  to  take  place  under 
a  company,  while,  on  the  other  hand,  the  commercial  community 
and  Parliament  generally  is  not  inclined  to  favor  the  nninicipali- 
ties  in  embarking  upon  an  enormous  expenditure  which,  in  a 
few  years'  time,  will  amount  to  many  millions  in  an  enterpri-r 
which  is  rapidly  developing  and  re<jiiires  the  greatest  commercial 
push  to  obtain  good  financial  results.  The  need  for  concentration 
is  similar  to  that  which  existed  in  Chicago  and  Boston,  and 
lo  some  extent  in  New  York  a  few  years  agOb  and  the  result 
will  be  watchbd  on  this  side  with  much  interest. 


Central  Station  Economics   in  Massachu- 
setts.—II. 


Ekctrie  lighting  in  Pittsfield  began  to  be  carried  forward  on 

a  iUbstantial  basis  in  !>t90.  The  Pittsfield  F.lertric  Cnmpany, 
operating  in  F'tltsl'ieli!  ami  U.iiton,  servos  .-i  jiopiil.it  on  lA  slight j\ 
over  ,:8,n<"ri,  I  he  olTicer'-  of  the  ini|i.:iitv  ;ire  Fris -.deiil ,  .\!,-\- 
aiidcr  Kennedy:  treasurer  and  manager,  \V.  A.  Whittlesey; 
clerk.  W.  L.  Adam. 

The  company  has  one  power  station,  one  sub-station  and  one 
auxiliary  generating  plant.  The  mab  power  house  is  located 
at  Cottage  Row,  Pittsfield:  the  sub-etadon  is  at  Dahoa  and  the 
auxiliary  station  is  known  as  the  Van  Skkler  Water  Power, 
owned  by  the  Berkshire  Life  Insurance  Company.  The  first- 
mentioned  power  plant  contains  seven  300-hp  Bigetow  boilers 
having  sq,  ft.  of  ^r:,\f  ^,^t^.u-e  ami  l,7i;S  sq,  ft.  01  water  heat- 
ing surface  each;  two  foo^lip  Rice  &  Sargent  engines,  direct-con- 
nected to  two  3j|o-kw  Stanley,  inductor,  two-phase,  ijoo-volt, 
60-cycle,  t6a-r.p.m.  aliertutors;  one  350-hp  Harris-Corliss  en- 
gine arranged  for  driving  two  Westinghouse  soo-volt,  direct- 
current  generators;  one  Westinghottse,  aso-hp  engine,  driving 
a  iso-kw  alternator  and  a  50-kw,  direet^uirent,  soo-velt  gcner^ 
ator;  one  Westinghouse  150-hp  engine,  driving  a  so-kw,  direct- 
current,  soo-volf  machine,  and  two  Knowlton  fe  Kel1f\  c^'-es 
driving  550  kw  of  500  volt  generating  inaehiiury  Argand  blow- 
ers of  7  ill.  ^l/:e  aic  u^ed  under  three  nf  the  boilers,  and  the  w^ater 
is  measured  by  W^irtliington  h  it-w  iter  meters,  whOSB  rcadhlgt 
fumi.sh  a  check  upon  the  amount  ronsiimed. 

A  special  feature  of  the  powrr  plant  i^  the  absence  of  con- 
densing equipment.  The  Pittsfield  Electric  Company  heats  the 
bttilditigs  tn  Ike  bushicss  section  of  the  city  from  the  nflrtKi'l 
station,  using  exhaust  steam  at  3  lb.  pressure  for  Hm  purpose. 
The  heating  district  has  a  radius  of  about  one-fotirtb  mile  from 
the  plant  an<I  the  work  is  carried  out  by  the  American  District 
Steam  Heating  Coitiiiany  through  two  12-in.  mains  insulated  in 
wooden  i>v-    Th:-  ciuirge  it  the  flat  late  of  30 dents  per  ran  cu. 

ft  of  building  per  year. 

The  fires  of  idle  boilers  are  ordinarily  kept  bankcdt  but  mmUy 
ouc  boiler  is  out  of  service  and  cold  for  the  purpose  o(  dcuning. 
.\boul  every  seven  weeks  each  boiler  is  cleaned  OUt  At  aiqr  time 
of  day  the  flues  can  be  dcancd  by  a  Vulcan  steam-driven  soot 
deaner.  Cbmprcsied  air  is  used  in  cleaning  die  gcneraton  and 
an  oil  and  waste  saving  machine  of  the  steam  twbine  centrifugal 
pattern  is  in  use.  Coal  is  at  present  carted  from  the  BottOB  ft 
AIb.,ii>  K.ii!ro.i<i  [■!  l!ie  plan!.  'a\x  the  vrr s]>ciris  ar.  Hint  before 
a  gre.il  ■.\Iule  ;i  -idetrack  will  he  i.iu!  .mil  a  coiive>mg  system 
insta'leil  Ash.  .  are  weighed  in  test  ahoiit  once  a  year.  Occa- 
sionally the  fuel  IS  subjected  to  chemical  tests  fur  calorific  power. 
Keijuiar  reci>rils  are  kept  of  the  ooal  contumpiim  per  kw-lioar, 
which  aterages  about  $.15  lb. 

Of  late  years  the  cost  of  tnannfactnre  has  been  lessened  some- 
what by  the  improved  kiad  factor  resulting  from  inercaicd  out- 
put at  the  main  power  plant.  Duri-'g  the  year  eitding  Jtme  ^0, 
lO^S.  the  total  output  was  .i.fio2.J,v  kw-hours  The  operating 
economy  of  the  station  is  followed  through  meter  readings'  at 
the  switchbtMrd.  water  records,  coal,  oil  and  supply  accounts. 
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The  card  catalogue  is  us«l  in  keeping  trans .'ortner  and  meter 
data,  the  location,  size,  make  anil  cipacity  of  each  piece  of 
app:irulu&  being  listed  on  the  individual  cards  A  separate  card 
index  i<  maintained  f<ir  tests  and  c;icli  meter  i-  Il■^tl■<l  at  least 
once  in  >ix  months.  Westingbouse  portable  recording  wattmeters 
arc  used  ni  making  service  tests. 

Drawings  and  data  arc  filed  alphabetically  at  the  main  office. 
The  service  furnished  by  the  company  is  delivered  over  the  fol- 
lowing kinds  of  circuit:  Commercial  lighting,  1,200  volts;  sin- 
gle-phase, tjo-cycle,  alternating:  street  lighting  in  Piltsfield,  al- 
ternating-current, cncloscd-arc  lamps,  6.6  anip  each;  residence 
lighting,  l.jao-voh  and  j.joo-volt ;  Daltdn  lighting.  2.20a  volts; 
power  service  in  Pittsfield,  joo-voll.  direct -current ;  [>ower  for 
Pittsfield  Street  Railway.  500  volts.  Circuits  are  tested  daily 
for  gniunds  and  crosses.  Large  trinsformers  are  replacing  scat- 
tered units  on  the  group  loading  plan,  the  largest  transformers 
at  present  in  use  having  a  cipaciiy  of  600  lights  each.  The  max- 
imum distance  served  in  this  way  is  set  at  alxiut  600  ft.  Three- 
wire  secondary  distribution  is  largely  used.  The  power  house 
fire  protection  scheme  includes  stands  of  hose  and  chemical  ex- 
tiiignishers  in  the  Iroiler  and  engine  ri>i<ms. 

The  economy  of  distribution  is  promoted  by  the  use  of  large 
transformers,  which  are  (ilaced  in  brick  houses  in  ihe  rear  of 
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bbicks  ill  the  center  of  the  town,  with  meters  and  cut-outs  inside 
these  shelters.  This  permanent  constructio  1  offers  many  ad- 
vantages over  the  older  plan  of  inountiiig  large  transformers 
more  or  less  inaccessibly  u[H>n  p"dcs.  somitinies  of  great  height 
and  always  of  much  inconvenience  when  emergency  work  has 
•o  lie  done.  I  he  smallest  size  of  wire  it-ed  on  llu'  i.i  .  ilK;id  sys- 
tem is  \"u.  ()  H.  &  S.  Primary  line-,  leading  I  ■  emergency  tram* 
formers  at  milis  are  equipped  with  oil  switches  at  the  mills,  to 
save  idle  losses. 

During  Ibe  past  three  or  four  years  a  grc.it  deal  of  work  has 
been  donr  in  the  w.iy  of  replacing  air-r>'0led  by  oil-coolcd  trans- 
formers, the  better  reK"l.'«(i'>n  of  the  latter  being  an  important 
reason  fur  Ibe  change.  Ultimalely  the  commercial  lighting  cir- 
cuits will  have  their  (Hitential  rai»ed  tn  2,400  volts  all  over  tha 
system.  .At  present  Ijoosier  tra^sfornur^  raising  the  pressure 
from  i,aor)  to  j^oo  volts  are  in  use  i-i  ihe  outlying  districts. 

The  telephone  is  largely  ii»ed  by  the  company,  and  the  chief 
eiiK'ncer  of  the  power  house  has  an  instrument  maintained  in 
his  home  at  the  comi>anv's  e\pensi-.  In  rase  iiower  is  'ii^ :r"d  by  a 
party  located  outside  the  main  tines  of  distribution,  the  new  cus- 
tomer pays  the  cost  of  extending  the  line,  complete,    lie  is  then 


credited  w^th  the  cost  of  power  used  until  the  tine  has  been 
liquidated,  when  the  circuit  belongs  to  the  ci  mpany.  In  other 
words,  the  customer  is  given  free  power  until  the  cost  of  the 
line  has  been  met  by  his  current  consumption. 

Standing  advertisements  are  used  in  th.-  local  press.  With 
the  monthly  bills  the  company  mails  a  publication  of  its  own 
called  "Mlectric  Currents"  ( l  ij.  1  t,  the  purjKisc  of  which  is  to 
acquaint  customers  with  new  departures  in  the  use  of  electricity. 
During  the  Christmas  SMSon  a  neat  folder  pointing  out  the  ad- 
vantages of  electrically-lighted  Christmas  trees  was  distributed. 
New  business  is  canvassed  by  two  solicitors  and  the  foteman  of 
Ulterior  wiring.  The  company  docs  not  advertise  on  poles  or 
billb«>ards,  but  a  Maltese  cross  of  galvanized  iron  is  placed  on 
each  of  its  poles  f<ir  the  convenience  of  employes.  The  company 
uses  an  electric  sign  at  its  office*,  with  fixed  name. 

nills  are  rendered  monthly  to  customers.  For  any  month  that 
the  meter  di>es  not  register  at  least  5  kw-hours,  no  bill  fur  ciir- 
reiit  is  rendered,  but  a  net  charge  of  50  cents  is  made  for  main- 
tenance. For  electric  arc  and  incandescent  service  the  rale  varies 
from  20  cents  per  kw-hour  up  to  50  kw-hours.  inclusive,  falling 
gradually  to  10  cents  i>er  kw-hour  for  a  consumption  of  750 
kw  -Iioitr-.  or  over.  ( )r<linary  lamp  renew  ils  are  made  free  to 
all  customers,  but  "llylo"  lamps  are  supplied  at  25  cents  each. 
.-\  discount  of  I.";  per  ceitt  is  all  iwed  on  all  bills  pai(^  licfore  the 
l5lh  of  each  month.  When  electric  signs  consume  not  less  than 
480  watts  c.ich,  a  charge  of  8..t  certs  per  kw-hour  is  made,  pro- 
vided the  signs  arc  owned  by  the  customers.  A  special  contract 
is  made  when  the  sign  is  s'lprljed  by  the  company. 

The  rale  for  (Hiwer  for  motors  varies  from  toceni~  per  kw  ln.itr 
below  50  kw-hours.  to  3.2  cents  for  2,000  kw-hours.  A  discount 
of  20  per  cent  is  allowed  from  Ihe  ab<ive  rates  to  users  of  power 
purchasing  their  own  m'>tor*.  and  a  discount  of  5  per  cent  is 
nllowc:!  on  r.ll  \\\\\-  paid  before  the  ijtb  of  each  iinnitli,  Wlun 
a  customer  uses  a  motor  belonging  to  the  company  a  minimnnt 
charge  of  $5  per  nvmlh  is  made.  If  the  meter  register?  in  any 
one  month  le*s  than  $5  worth  of  current,  the  meter  rc.iding  is 
hilled  and  the  difference  between  this  amount  and  S5  is  added. 
When  a  customer  uses  his  own  motor,  an  investment  charge  of 
50  cents  is  made  per  month  in  case  the  meter  does  not  register 
at  least  10  kw-hours.  In  the  case  of  very  large  customers  using 
electric  signs  a  time  switch  is  inst  lie '.  Between  5  p.m.  and 
g  p.m.  the  full  rate  is  changed  with  half  rate  at  all  other  times. 
For  electric  heating  service  a  flat  rate  <if  4  eerl»  per  kw-hour  is 
charged,  w  ith  separ.ite  metering. 

rias  competition  is  met  by  the  Nemst  lamp,  the  high  efficient 
incandescent  and  the  "Meridian"  lamp.  Small  arcs  of  6.6  amp. 
si^ee  are  used  to  a  considerable  extent  in  store  lighting.  In  re- 
newing lamps  free  the  bulbs  of  the  old  ones  must  l>e  unbroken 
and  the  customer  pays  for  the  first  installation.  Every  three 
months  the  customers  are  supplied  with  complaint  |H>stal  cards 
which  serve  to  keep  the  company  in  lonch  with  the  condition  of 
the  equipment.  The  sf>licitcirs  also  freely  advise  customers  how 
to  get  the  l>est  results  from  their  apparatus.  In  Ihe  ofTiees  laljor- 
saviiig  devices  are  used  to  facilitate  the  work  of  the  accounting 
dep.-irtmenl. 


Notes    on    Central    Station    Business  at 
GalesbiirK,  Ills. 


The  Oalesburg  R.TiIwa>  *  Light  Company,  which  also  controls 
the  gas  plant  in  Galesbnrg.  built  rtrently  a  large,  economical 
generating  si,ition,  with  a  view  of  taking  care  of  the  electric 
lighting  load  in  GaleOiurg  and  supplying  projt-cted  iiilenirban 
roads  promoted  by  the  McKinlcy  syndicate,  which  also  controls 
this  company.  With  the  abundant  capacity  which  the  new  .sta- 
tion afforded,  the  company  started  out  recently  with  an  excellent 
opportunity  to  iiicrea-e  business,  .ind  this  was  the  more  true  be- 
cause the  former  management  of  the  gas  and  electric  company 
had  U-eii  rather  indifferent  to  the  possibilities  in  the  development 
of  the  electrical  end  of  the  business. 

What  great  strides  have  been  made  in  the  past  year  in  the  way 
of  inrreasTug  the  electric  Uiad  without  hurting  the  gas  business 
can  be  judged  from  the  statement  of  the  general  superintendent, 
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Mr.  R  A.  McLaugfalin,  that  the  i>owcr  lotd  is  HOW  double  tiiat 
of  H  year  ifo,  Twtnty  months  ago  there  were  only  6,000  i^p 
evuivateni  incandcceent  Units  connected.  There  are  now  lAfiin. 
Tht  nunibcr  of  customer)  has  increaMd  freni  8do  to  t,tooL 

In  the  getting  n{  new  businen  it  it  notable  that  ^  company 
finds  it  ntt  i  ^-.  ir  ;,  (  j  pir  h  much  harder  on  the  gas  end  of  the 
b^I^ine5s  than  (ui  the  (lit trie  end.  The  electric  business  seems 
to  come  easier  au:  ris-^  ;;i  tin  -li;ipc  of  soliciting  and  ad- 
vefll»ing  to  secure.  1  he  gas  cauipaign  is.  of  course,  heine  (-(ni- 
centra  ted  mainly  on  gas  stoves  and  ranges.  The  cuin^  r  y  r:u 
ploya  'one  solicitor,  ami  Mr.  McL.augfalin  him*elf.  as  he  ha$ 
osvortunity,  wofl»  up  new  power  bncineai,  as  that  clais  e(  worlc 
freqaenlly  retinirea  considerable  engineerinc  and  leehnical  knowl- 
edge. This  is  in  a  city  of  altout  aovooo  inhabitants. 

.\t  the  ofTice,  n  >et  of  card-  each  card  --h  ia'-i^  the 

name  and  address  of  a  custoiii-  r  ;ln;  kind  of  5crvt<;i;,  gas  and 
clectrit.  thiit  111-  1^  nrm  'i.kiiii;  indicating  the  possihdities  of 
securing  .liiditioiuil  busmes^.  W  hen  a  customer  has  been  secured 
for  all  the  busncss  that  is  considered  possible,  the  card  is  marked 
complete  and  filed  away,  only  those  cards  being  keft  out  which 
apply  to  customers  upon  whom  it  will  pay  to  do  looie  soliciting; 

One  of  the  beat  advertisenenu  the  cimpany  has  is  its  office, 
which  is  also  a  waiting  room  for  the  street  railway  system.  It 
is  brilliantly  lighted  at  night  with  frosted  bulb  lamps  studded 
around  Ihe  edges  of  the  ceiling  and  large.  high-officieiKV  incan- 
ilc-rt-a  l:itii[,!-  u-  ihu  ;cnl(  r  I  lie  i-ffect  is  very  pleasing  and-gives 
a  wealth  ui  lUurmnatKm  without  glare,  which  cmnot  but  favor- 
ably impress  any  one  entering  the  room  and  remind  hfm  that  he 
is  in  the  office  of  an  electric  lighting  company.  Electric  and  gas 
appliances  arc  on  display,  Around  the  sides  of  the  nxxn,  on  an 
advertising  rack  about  ttie  sise  of  that  employed  in  street  cars, 
are  placed  rows  of  signs  advertising  gas  and  electric  business  in 
short  terse  sentences.  A  white  metal  ceiling  i>  employed  in  this 
room,  which  adds  to  the  general  effect  of  cheerfulness  at»d  good 
illumtnatioii 

The  company  gives  occasionally  tiemo.istrations  of  cooking  hy 
gas  at  a  room  in  the  rear  of  its  office.  These  dcmonstr.-itions 
coutd.  of  course,  if  local  conditioiw  seemed  to  justify  it,  b«  ex- 
tended also  to  electric  heatiltg  devices.  Sometimes  at  the«c  de- 
DKmstrations  the  onmpany  gives  out  some  kind  of  soavcnir  ad- 
Tcrtiscment  One  of  these  whidi  we  have  in  hand  bears  the  in- 
scription on  the  cover  ■  "Forty  Complimentary  Pointers  from  the 
Galesburg  Gas  &  Electric  Light  Company."  Tniitde  this  folder  is 
some  advcrtisins  nintu  r  for  gas  ranges  and  the  forty  pointers  in 
the  shape  of  forty  iircdles  of  assorted  siies.  which  the  house- 
wife i>  sure  to  take  home  and  use. 

The  rate  ior  customers  signing  a  thrcc-ycar  contract  is  lo 
cents  per  kwhow,  wiUi  a  minimum  rate  of  $t.  Hie  old  rate  in 
force  before  the  pmcnt  company  took  hold  was  ao  cents  per  kw- 
haur  with  ifiicomits,  many  cnstomem  being  still  on  the  old  rates. 

The  power  station  is  located  on  a  block  of  land  adjoining  the 
Santa  Fe  Railroad,  on  which  block  the  (ra»  works  are  also 
located.  The  station  is  equipped  with  alternating-current  gen- 
crnors.  three-phase,  fto-cyclc.  of  Rullock  manufacture.  The  cur- 
rent used  for  railway  purposes  i*  put  through  motor  generators. 
Both  lighting  and  railway  loads  are  supplied  from  the  same  gen- 
erator bus  bars.  This  is  made  possible  by  the  u.sc  of  a  voltage 
regulator  of  the  General  Electric  ConqMny  operating  on  the  ex- 
citer»  wbidi  maintains  constant  bns-bar  prcsstire  in  spite  of  the 
variatkms  in  railway  load. 

There  are  *ome  umusual  featines  worthy  of  note  in  the  lighting 
(li-iiiliMli  n  ->stiin  The  business  part  of  the  town  is  served  by 
tlirn  [ili.is*-  ^cconiiary  iio-voii  inntiis  loc.nted  tn  alleys.  Outside 
of  the  business  districts  the  distributing  circuits  arc  single-phase 
Taking,  for  example,  an  alley  b,ick  of  one  of  the  principal  streets, 
the  lines  ate  '"1  different  poinUi  with  tlm-e  l.irge  (raiisforiners. 
one  on  each  phase  The  only  wires  running  the  length  of  the 
alley  arc  the  secondary  mains.  The  high-tension,  3,aothvolt  wires 
supplying  these  transformen  are  lapped  off  from  a  high-ten  sinn 
pole  tine,  which  runs  on  a  residence  street  parallel  with  the  nlU-y 

These  laps  off  the  liigh-lension  pole  line  to  supply  the  transformer 
.ire  led  down  cross  streets  for  the  half  block  from  the  |Kde  line 
to  the  transformer,  vshich  i»  lr>rate<l  nt  the  interseelioii  rif  the 
alley  and  the  cross  street.  The  three-phase  secondary  mains 
cover  a  business  district  of  about  3x5  city  Mocks.' 


G«tdag  New  Central  Station  Buriaess. 

At  the  annual  meeting  6f  the  Colorado  Electric  Light,  Power 

&  Railway  .Association.  .Mr.  R.  L  C.m  ■i!:,ti  pn -.r- .1  a  p-iper  en- 
titled "Gelling  New  Business."  .11  which  lie  Irtaled  of  central 
statu  f;  t-uiri;i>;oiiient  from  the  bu^mc-^  {getting  end. 

In  commencing  he  said  there  should  be  a  systematic  canvass  ui 
the  commcrci.il  and  residence  districts,  including  every  hou.sc 
that  can  he  re,ich«d  in  any  way  by  the  company's  lines,  in- 
formation should  be  secured  as  to  whether  the  houses  are  wired 
or  have  the  iixtures,  and  all  other  information  that  may  lead 
to  securing  new  consumers,  or  if  already  oonaumerst  selling  them 
same  additional  current-using  device.  This  information  can 
be  kept  on  cardf  filed  in  very  inexpensive  drawers  or  cabinets, 
and  should  he  kept  up  to  date. 

For  additional  business  one  must  look  largely  Ut  current-using 
•levi- .  -  11  1  Ijanccs — that  arc  new  lo  the  prospeclivc  con- 
sumer. 1  he  general  field  for  work  along  this  line  may  be  divided 
for  convenience  into  a  few  general  heads,  as  follows: 

I.  Commercial  power  busiitess,  including  large  and  small  in- 
stallations of  motors  lor  varied  purposes. 

a.  Sign,  window  and  decorative  lighting. 

3.  Residence  lighting  and  applisnce«. 

As  a  general  thing  the  start  is  i.f;i-:i  I'lc  mo  t  diffic  i't  p.irt  of 
introducing  any  special  device,  and  is  often  the  only  time  when 
:i  central  station  management  need  make  any  special  concession 

to  a  consumer. 

A  consumer  using  other  methods  of  power  is  often  a  little 
slow  about  adopting  an  electric  motor  in  exchange  for  his  old 
method,  even  if  he  is  not  getting  the  best  results  out  uf  it  and  it 
is  not  entirely  satisfactory  to  him.  In  nearly  every  lows  are 
small  printing  cstablishmenis  operating  small  job  presses  by 
foot  power,  and  the  owners  often  can  only  be  convinced  in  one 
way,  and  that  is  to  install  and  make  a  demonstration  with  a 
r;;iiri  r  This  is  productive  of  good  results,  even  if  a  motor  is  not 
sold  every  time  one  is  installed.  Often  the  first  motor  installed  is 
the  only  thioR  ih  ccs^.jry  to  open  up  .1  -.nLill  or  possibly  a  large 
field  for  the  consumption  of  current.  Any  appliance  installed 
and  giving  satisfaction  is  a  better  advertisement  than  any  paid 
advertisement  one  can  devise.  There  is  another  opening  at 
blackmiidi  and  cnrriage  shops  in  motors  for  forge  blowers.  They 
ai«  not  expendve  to  mn,  and  any  Uaclcsmith  will  appreciate  the 
saving  of  labor.  The  motor-driven  blower  t<t  a  gcMd  wedge  to 
start  the  blacksmith  with,  and  if  he  at  .JI  prigr^^^ivr  ii  «ni 
be  found  easier  to  sell  him  motors  to  nptr.iti  In-  -Irill  prvsj.  and 
Other  small  powe.-  ii-.inp  ;r:iU  ,irii  ni.icS-.uirs 

Tn  putting  out  special  ippliaiicf-s  of  this  kind  it  is  well  to  deal 
with  the  more  progressive  man  in  a  special  line  of  wOlki  for 
there  will  not  he  much  difficulty  in  getting  Ilim  to  try  an  ip- 
pliancr,  and  he  will  be  apt  to  try  it,  keep  it,  and  not  only  that, 
but  boost  it  for  ail  there  is  in  it. 

The  original  cost,  even  if  it  is  high,  doe?' not  always  stand  in 
the  way  of  the  sale  of  .m  i,|i7i'i;r  •.•(!  In  citI.iiti  c.im--  n  n;.<n  in 
a  well-established  business  will  p;iy  a  big  sum  for  an  appliance, 
simply  because  it  will  bring  him  big  results.  A  case  in  point  is 
a  barber  in  Colorado  Springs  who  is  very  slow  to  take 
up  wilh  anything  new.  He  was  approached  by  a  traveling  man 
from  a  barber  supply  house  who  induced  him  to  buy  a  facial 
inassage  machine.  This  machine  cost  him  ftast  ps7<ng  for  it 
on  the  instaHment  plan,  and  it  reprcsenU  a  pretty  good  outlay 
for  a  slow  man  to  make  on  a  new  appliance.  Now  that  be'ha« 
it.  It  would  be  haril  to  induce  him  to  part  with  it,  and  he  says 
he  gives  an  average  of  about  leu  treatments  a  day  at  .15  cents  a 
tre.itnient-  The  imwer  fur  this  niinilH-r  of  treatmeiii-  i'.  ill  not 
run  more  than  8  to  ij  units  a  month,  and  so  he  thinks  he  has  a 
good  thing  This  item  is  not  a  large  amount  in  itself  for  the 
company,  btil  it  is  one  of  the  many  ways  that  in  the  aggregate 
mean  more  business. 

The  subject  of  sign  and  window  lighting  opens  up  an  immenic 
r»  lil  for  the  use  of  current,  and  if  presented  in  the  right  way 
will  t.ike  with  alinosi  any  merchant  Provided  a  town  has 
s.tIhous.  there  is  a  g«t\\i  basis  to  start  a  sign  campaign.  The 
-.tIihim  men  don't  advertisi-  much.  If  any  ,it  all.  but  (he  elcctrir 
»itgn  furnishes  a  method  bjr  which  they  can  advertise  and  at  a 
time  when  it  win  do  them  the  most  good  and  bring  them  the 
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most  traOv.  Advcrdsuig  offer*  a  lu-w  field  fi>r  the  consump- 
tion of  power,  and  if  presented  lo  the  customer  along  ah^o- 
lately  ulvertiiliic  lines  will  be  one  of  the  easiesi  metliods  of 
gcttimc  new  bosinen.  A,  conswner  nnit  not  be  allowed  to  be- 
liev»  that  he  i«  spending  bis*  money  for  Itghiinc  wben  you  sell 
Mm  a  sign.  Compm  a  sign  costing  liini  $15  a  month  to  the 
Btneunt  of  space  that  the  sane  money  will  buy  him  in  the  papers 
ami  Ik  wilt  r  idily  !icc  that  he  has  a  chev  and  mo»  cSective 
rui  tlii  il  Mt  .n'.M'rtising. 

Till-  nt,.ii  w  V-y)  kcep<  open  his  place  of  business  at  night  is  not 
the  only  nn-j  i  i  profit  by  a  sign.  The  next  innn  is  the  merchant 
who  closes  at,  »vc  will  say.  6  o'clock.  Why  should  he  not  keep 
his  window*  well  lighted,  as  a  pcdesirian  will  look  in  at  a  well- 
ligihled  whidow  at  night  when  he  will  pass  it  by  in  the  day  time? 
Add  to  Aat  an  attractive  sign,  well  lighted  and  hung  across  the 
sidewalk,  and  he  will  have  someihing  (hat  will  draw  the  people. 
His  windows  will  show  them  what  he  has,  and  his  window 
lixhting.  if  properly  arranged,  will  make  his  store  appear  so  at- 
tractive that  they  will  seek  this  place  when  th^'  wish  to  make  a 
purchase  at  some  future  time. 

Sooner  or  later  one  will  get  up  against  the  tnercliaiit  who  says 
he  dfK>s  tiot  light  up  because  there  is  no  one  on  the  streets ;  hut  he 
will  know,  if  he  Stops  to  think  of  it.  that  the  people  will  not 
walk  on  daric  streets.  It  makes  no  differ«iee  whether  the  city  is 
New  York  or  a  village,  the  people  wilt  walk  np  the  wclMightcd 
streets  and  "|»ss  up"  the  dark  ones.  The  mcrchanis  are  the  ones 
to  make  the  utart  with.  One  of  the  wnys  i«  to  light  a  sign  for  a 
certain  iiur:''nr  iif  hours  per  nitrtit.  criitrrrllins  the  uirninL'  on 
and  off  by  i  pa!roliH*n  or  time  s«i;fh,  :n.:ik;ng  .1  ll.it  rite,  .jjiii,  if 
necessary,  putting  the  sign  on  a  weekly  basis  aiu-  si-m!  a  col- 
lector to  collect  the  bill  on  Monday  morning  before  the  b.uiks 
are  open. 

The  general  sign  rate  is  about  one-half  the  regular  gross  rates 
for  cnrrent,  and  when  the  current  is  used  in  an  entirely  new  iield 
and  m  a  new  demand  it  is  well  worth  getting  at  that  price. 
There  are  many  sign  companies  ready  to  make  signs  on  their 

own  or  your  desivjus,  hut  one  cin  build  a  sign,  or  have  it  done 
by  local  supply  houses,  cheaper  than  he  can  ship  it  in.  The 
matter  of  sign  design  and  constrnclion  will  not  lake  very  i- iich 
time  for  study,  and  the  dialogues  of  the  various  numufacturcrs 
of  signs  will  shon  what  other  cities  are  doing  in  the  way  of  using 
electricity  as  an  advertising  medium. 

Many  central  station  managers,  lepmenting  both  large  and 
small  plants,  who  have  taken  time  to  analyae  the  valve  of  sign 
advertismg  have  come  to  the  concln^ion  (hat  it  ts  a  good  thing 
to  .itiil  ,-1.  the  original  eosl       :i  mkii  cA-cr.  Mnnds  in  the 

wa)  i*i  a  nitrcliant  installing  one,  tiay  iiaw:  nr.ihi  il  the  conclu* 
sion  that  it  is  well  worth  the  money  spent  1m  rintnsh  free  signs 
and  make  a  two  years'  contract  with  the  mcrciiant. 

How  many  line  extensions  will  give  you  the  return  that  the 
investment  m  a  sign  will  bring?  The  sign  that  brings  in  $15  a 
mopth  means  $180  a  year.  The  sign  wilt  cost  not  to  exceed  (dia 
It  is  worth  bnirtling  for,  and  is  u«nally  not  so  hard  to  latid  as  a 
residential  extension  that  will  give  you  |te  meome  for  a  $>8o 
line  cost.  Don't  overlook  your  window  lighting,  but  boosl  it 
alf.ng  the  lines  of  .idvertising  and  not  lighting.  .\  merchant 
will  ii>mctimes  pay  $100  a  month  for  new  [  ."^I't  r  n  h.  <  r-;semcnl'<i 
and  kick  at  a  $5  bill  for  lighting  his  window*,  ivhvu  his  windows 
well  lighted  will  bring  him  more  business. 

.A  gixid  laundry  iron  frrm  five  to  six  poimds  can  be  bought 
now  for  from  $-j  up.  ai"i  iii.n  in.tcturers  arc  now  working  along 
the  lines  of  heating  unii»  that  can  be  renewed  without  sending 
the  iron  back  to  the  factory.  The  laundry  iron  can  be  need  for 
general  1atmdr>  work  in  a  residence,  and  a  family  of  from  two  to 
lour  will  only  use  from  ten  to  fourteen  units  per  month.  The> 
app<  a!  at  once  to  ihe  men.  as  well  as  the  women,  as  an  economy, 
not  an  t.\pci!sc.  and  they  will  sell  rapidly  when  they  have  otice 
been  properly  introduced. 

If  you  have  a  show  room,  you  may  find  it  rather  difhcult  tu 
get  people  to  come  and  look  at  an  iron :  but  just  t.ike  the  iron 
out  on  ironing  day  and  install  it.  and  tell  the  people  that  you 
want  thcffl  to  try  it  for  thirty  days.  Explain  to  them  the  econo- 
mics r)f  an  electric  laundry  iron,  and  at  the  end  of  the  thirty 
days  show  ilicni  their  bill,  and  unless  it  has  gone  up  more  than  a 
coiiple  of  dollars  you  will  find  that  you  won't  have  5  per  cent 


of  your  irons  returned.  Sell  them  at  cost  and  install  them  at 
cost,  but  get  the  irons  in  commission.  They  will  be  used  the 
year  'round,  and  any  single  appliance  thai  yon  can  put  out  that 
will  bring  in  from  $18  to  $24  worth  of  income  a  year  is  a  good 
thing. 

A  certain  central  station  in  Colorado  has  sold  a  good  many 
small  motors  for  family  washing  machines,  but  has  not  sold  an 
electric  laundry  iron.  It  wotiM  i  .  m  that  you  could  sell  more 
laundry  irons  at  $5  than  wasliiiiy  iuachine  motors  at  $30  to  $40. 
and  the  iron  would  bring  in  more  income  in  a  year.  The  sewing 
m.ichinc  motor,  however,  has  a  field  of  usefulness  to  the  con- 
sumer 

As  to  publicity,  keep  your  business  before  Ihe  people  as  much 
as  yon  can,  and  in  as  many  ways  as  ydu  can  aiford.  Don't  let 

your  newspaper  announeements  get  dead)  but  change  them  fr& 
(juently,  They  may  not  be  all  of  the  best  quality,  but  yon  will 
find  that  the  contrast  l>eiwee'i  the  good  and  ifte  poor  will  draw 
attention  to  lliein  If  you  want  new  business  and  more  business 
you  must  ^; it  is  much  publicity  as  you  can.  Business  d-ies 
not  conic  to  many  of  us  ;  it  is  nrct-ssarv  for  us  {<>  go  out  and  get  it. 


New  Telephone  Patents. 

VBW  OMN  SPACB  AaBESTUL 

For  a  long  time  in  telephone  practice  (he  standard  material 
for  the  terminals  of  open  sp,ite  cut-outs  has  been'  rough  ground 
i  irb  II  [j'r  rk^  These  have  given  continual  trouble  from  the 
accumulation  oi  carbon  dust,  but  ncverihelcss  ihv  regtilarity  of 
.letion  and  Ihe  freedom  from  welding  has  outweighed  all  other 
cuniuderatioiM.  (j.  \V.  Pickard,  01  .Xnusbiiry,  .Mass.,  has  ad- 
vanced the  theory  thai  the  carbon  dust  itself  may  be  eliminated 
by  impregnating  carbons  with  a  suitable  adhesive  substance  to 
bind  the  partidcs  tiiihtly  together.  He  has  obtanied  patents  cov- 
ering this  device  which  he  has  assigned  to  the  American  Tele- 
phone and  TelegrXph  Company. 

TaANSHITm  AMM. 

A  patent  lias  been  granted  lo  IC  E.  Vaxicy,  of  CliicaRo.  for  a 
hollow  transmitter  arm  designed  to  carry  a  parlictilar  style  of 
transiniiler  This  iransniitler  carries  a  rearward  Mud  which'  is 
integral  with  the  transmitter  casing,  and  which  carries  in  its  cen- 
ter an  insulated  terminal.  The  holkiw  arm  has  a  split  end  with 
clamping  screws  so  that  the  transmitter  stud  may  be  chucked 
withm  it  It  also  carries  an  insulated  contact  device  which  con- 
tacts, with  spring  pressure,  with  the  insulated  tcrmtnal  within  the 
stud,  Mr.  Yaxley's  invention  has  been  assigned  to  the  Ameri- 
can Electric  Telephone  Ornipany. 

COMBl.Vtn  MtSStNUKK  ANU  tSLEI'llO.NK  SYSTEM. 

An  improved  combined  messenger  and  telcpiimie  system  has 
been  invented  by  G.  Babcock,  of  Chicago,  wherein  an  ordinary 
messenger  call  box  imy  be  associated  on  tin  amie  Una  with  a 
telephone,  and  either  may  be  used  at  will.  A  printer  at  the  cen- 
tral office  I  '  v  i-.  i  ,  the  messenger  call  in  the  usual  wa\  .  llie 
arrival  of  tlic  call  being  indicated  to  the  operator  by  a  rtasbin^ 
line  lamp.  I'or  a  telephone  call  a  ste.idy  burning  ot  the  lamp 
occur-v.  The  differentiation  between  signals  is  conirolkd  by  limit 
relas  s.  which  rosp<ind  or  fail  according  lo  the  resistance  in  circuit 
at  the  subscriber's  station. 

P.SRTY  1.1  .NK  .\I>1-.\R.\TI  S, 

(i  H.  Manners  has  paieiued  the  use  of  a  ptish-litiiion  >»!ich 
for  party  Ime  telephones,  which  totiiiccis  the  signal  devices  either 
in  metallic  or  grtmnded  relation  to  Ihe  line  In  the  one  instance 
llio  cvchansv  t>ocoiiies  signalled  t<i  the  exclusion  of  the  stations, 
and  in  the  oilier  the  stations  are  signalled  to  the  c-\cliision  of  the 
exchange 

£.  A.  Buel]  has  patented  a  stcp-by-step  system  by  which  in  the 
case  of  a  call  toward  a  line  alt  stations  save  those  called  are 
excluded  from  the  line.  In  the  ease  of  a  call  originating  from  a 
line,  the  exchange  operator  may  seek  for  interlopers  by  testing 
for  their  respective  statHNis,   It  is  not  quite  evident  why  this 
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luting  does  not  effeetnally  tar  flaaverntioii  wUte  it  b  pn^ 
(ceding. 

An  MMMtemcttt  of  nlajps  cuitable  for  the  foundation  of  a 
pvl^lin*  qnlcm  lm»  been  pilentid  Iqr  W.  M.  Bruce;  Jr,  of 
Suriaglield,  Ohiow  The  refavi  ire  united,  one  off  each  tide  of 

(lie  tine  to  ground,  the  circuit  of  each  being  carried  through  the 
contact  points  of  the  other,  to  that  either  «nll  reepond  to  cur- 
rents on  its  onn  .^ide  of  the  line,  wlule  one  only  m pontic  to  cur- 
rents on  both  sides. 


hSTTERS  TO  THE  EdITORS. 
Staffing  Rotary  Converters. 

To  Ihf  EJifmrj  of  BUetrka  World: 

SnS:  Tint  p.irt  >>i  tlu  rdilnri.il  ill  viiir  issue  nf  Dcfcinbfr 
23d  on  "Convci  itT  Siili-.r,it:":i-'"  wliii-h  refers  to  the  inPtbri.rU  oi 
starting  syiu'lirMHinis  1  miviTtor^,  i_-viilenlly  favors  starlii  k  Iri^rii 
the  direct-current  ends.  While  thi.s  mctiiod  (as  your  editorial 
poiTits  out)  gives  considerable  pfedsion  in  speed  control  dnring 
the  period  of  synchronising,  yet  it  presupposes  the  pvcaenee  of . 
either  a  slartfaig  set  composed  of  an  induction  motor  and  a 
diieet-ewient  fencmtor  or  •  stonfc  htttery. 

Tf  the  former  method  is  used,  it  means  the  introduction  of  a 
r..":iti\ civ  cii-tiv  ;i".\iliarv  :r.  .1  [i;irt  nf  tlic  'iibstalion  etjuipment, 
atui.  ui  iiiiy  case  of  -■■.t-.tw.)!,  from  tilt  djrcct-currcnt  end,  it  ncccs- 
'itato5  added  compliAity  ti  ^  the  switclibo.ird  equiimu  nt.  iiu  li  is 
tield-chiinging  suitchts  and  relays  for  freeing  tlie  direct-current 
end  from  the  starting  source,  when  the  alternating-current  end 
is  connected  with  the  source  of  supply. 

The  adicme  of  tiirowing  the  AeniMitig<«nrrent  end  directly 
on  the  altemaling-cnmnt  supply  nt  reduced  voltage,  is  somewhat 
simpler  than  Hie  above  method,  but  has  the  disadvantage  of  seri- 
ously disturbing  the  sysiem,  oivir;>;  1..  the  heavy  magneti/ing  and 
therefore  lagging  currents  draxMi  li\  the  rotary  armature  under 
these  condition-      I  lie  u-o   if  tl-.i-  .lUo  ii:<iiK'i'~  t(:<'  usual 

simplicity  of  the  shunt-field  «irmg  u  beuig  necessary  to  have 
the  eosls  no  wi''ed  to  a  multiple  puirit  Mwitch.  that  the  individual 
bobbins  may  be  disconnected  from  each  other  to  avoid  the  heavy 
induced  voltage  that  would  result,  were  this  precnntion  not 
observed.  This  method  has  the  one  advantage,  however,  that 
the  rotary  is,  so  to  spes^  nulomatlcnlly  synchronized,  it  only 
being  necessary  to  apply  full  voltage  after  the  proper  speed  has 
been  reached. 

The  niethCKl  ■,.l,:rli  -iini'-  preferable  In  I'  .  '  cited  aJ>o\  1 . 
the  one  employing  a  starling  induction  motor,  the  rotor  of  wliitll 
i»  mounted  on  an  extension  of  the  rotary  armature  shaft.  This 
motor  should  be  of  a  type  having  a  relatively  high  secnndar)- 
resistance^  and  tinerefoiv  possessing  tlte  property  of  having  a  high 
starting  torque  per  ampere,  with  a  corresponding  reduction  in 
the  disturbance  created  on  the  system  when  starting.  It  should 
also  have  a  fewer  number  of  poles  than  the  rotary  (usually  one 
pair  less  than  the  latter)  in  order  that  the  speed  of  the  starting 
motor,  including  the  slip,  wilt  just  nicely  bring  the  rotary  to 
'yiichronous  speed  at  normal  voltage 

Goo<l  results  arc  obtained  by  this  arrangement  when  the  capac- 
ity of  a  motor  of  this  type  bears  the  proper  relation  to  the  total 
no-load  rotary  losses  at  nortn.Tl  speed  and  voltage  when  ■syn- 
chronising with  the  low-tension  side  of  the  lowering  transform- 
cr«.  and  to  the  total  no'load  robiTy  tosses  at  normal  speed  and 
xoltage  pins  the  iron  loSS  ia  the  lnwcring  lraii»forniers  at  nor- 
mal voltage,  when  synchronizing  with  the  hiKh-len*ion  bus  bars 
Under  these  conditions  the  siarlioR  motor  ta'-:  -  t:i'  r  i  ny  >r 
synchronous  speed  on  weak  field  charge,  atnj  as  tlir  i.itlfi 
increased  the  speed  falls,  the  operator  haviuK  ample  time  to 
throw  in  his  inachine  when  passing  gradually  tliroiiKh  synchron- 
ism 

This  method,  although  it  does  not  permit  of  such  refine' 
Went  jn  speed  control  as  with  the  direct-current  ttaitii)g«  serves 
well  the  httendcd  purpose,  and  has  the  paramount  advantage  of 
sunplidiy— a  rare  jewel  in  modem  subiitation  design. 

ToaoHTOh  Pafaba.  Clarence  P.  Fowlul 


Efficiency  of  Lighting  Bahncera. 

Tn  the  lidilors  of  ni.^  Snr.:!  II  .  .  .y. 

.'-^iK';:  KcfcrrniK  ir>  Mr  IUhIiI  Krankonfield's  inten-tiiig  artiv'' 
on  Regulation  and  Compounding  of  Lighting  Balancers'  ni  your 
issue  of  December  23d.  I  note  thst  011  page  1067  the  writer 
states  that  "balancer  effideney  ~tg  X  tm."  where  rg  is  the  gen- 
erator efficiency  and  tm  the  motor  cfidcney.  The  good  regu- 
lation obtained  by  >  balancer  set  would  have  a  serious  oouater 
consideration  if  the  efficiency  of  a  balancer  set  were  as  Inw  as  here 
stated.  The  over-all  efficiency  of  a  balancer  ^  1  i-  :  n-uli  ratly 
higher  than  the  product  of  the  efficiency  of  the  two  units  com- 
posing it.  I  his  may  be  shown  as  fbllows,  referring  to  the  ac. 
companying  sketch  : 

output  of  set 

Efficiency  of  this  apparatus  ss  ■ 

input  of  set. 

Watts  wasted  in  resisUrwre  "A  B" 


the 


Watts  supplied  by  mains. 
/'  (gen.  current  -|-  motor  current) 

3  V  (motof  current.) 
current  being  main  line  current  at  9  ^ 


volts.  Udng 


-2  V- 


-0-- 


being  distiar 


aMutitca  DiACkAic. 

Mr.  FraakeniieM's  ^nriwls.  the  several  currents 
guisbed  by  subscripts,  we  have 

+  /wi) 

Eflkiency  =  •  

ill,,, 

-  '  ''^ 
a  a/m 

The  eliicieney  as  motor-generaior  set  i:«,  assuming  the  voltage  bal- 
anced, 


Ig 
im 


On  page        Mr.  Ftankenfield  gives  an  actual  example  and 

obtains  a  C'lmbintd  armature  efficiency  of  556  per  cent.  What 
is  meant  by  combined  arinuture  efficiency  is  not  staled,  but  it 
is  apparently  the  same  thing  as  the  efficiviny  .i'.  a  motor  gen- 
erator set  when  "motor  voltage  =  generator  voltage." 
The  efficiency  as  a  talaaoer  set  la  as  follows  t 

1  /a 

Efficiency  =  \- 

2  2tm 

=  5   \  .J7&  =  ;;.a  per  cent. 

riiis  valne.  it  wtll  be  noted,  is  very  close  to  the  clficiency  of  each 
unit  of  the  set  when  run  as  motor  generator. 

The  whole  problem  of  balance  on  three-wire  or  multi-wire  sys- 
tems, and  the  amount  of  energy  actually  transmitted  from  one 
part  of  an  unbalanced  system  to  another  in  the  attcoipt  to  ob- 
tain electrical  equilibrium,  is  of  great  interest  and  one  on  whkti 
ilie  writer  at  least,  and  doubtless  many  other  readers,  trauld  be 
glad  to  hear  from  Mr.  Frankenfield  again, 

SCHSMtCTAtir,  N.  Y.  C.  T.  WltKIKSOM. 
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DYNAMOS.  HOTOn  AVD  TRJUtSPOimBM 

IndudxoH  .l/(J(r'r.— UkL  NSWU  K.  -An  illiislratcil  aniclc  011  (hi- 
Boucbcrot  iiuliiciion  nintnr  which  ha<i,  :is  is  iihown  in  Fig.  1, 


k4: 


I' 


lU  Li 


m.  I<— MAiStAH  or  IHDUefMMI  MOntt. 

tini  stalon.  «i  at,  and  a  ecHmman  (qmrrel-cact*  annalMrc,  b>  h%. 
in  the  middle  point  of  which  arc  inserted  resittAnces,  r.  ThcM 
rHislanee*  are  active  only  when  the  e-tn.fs.  in  ifie  two  stators 

are  n<Jt  in  vli  '  -'"  The  value  of  llicsr  rc^istann  ■■  i  -  -  1  chuscii 
as  10  >iild  ihi;  desired  starting  torque.  .\\  sUirtaig  there  is 
an  arlififial  pha<o  iliffiTcnoe  lietwcen  the  two  stators  which 
gradually  reimoed  wlieti  the  motor  riin»  up  to  full  spc<tl. 
Tlie  phase  difference  is  produced  in  one  type  of  the  Bouchcrot 
motor  bjr  mechanically  displacing  one  stator.  But  this  oomtrur- 
tkm  »  poaitUe  only  when  the  motor  is  easily  accessible.  For 

■  other  purposes  tbe  phase  diHerenee  is  produced  by  cicatrical 
means  and  an  arrangement  is  described  which  is  uwd  mainly 
for  motor;,  driving  ceiitrifiiRal  pumps  and  large  "ventilators. 
Fifl.  2.  nulicates  the  contiecltons  as  they  follow  each  oihcr 
from  Marling  t  '  '■]"■■ The 

iowejl  (JiaKrain  ni  Kir  2  shows  the 
connections  in  Ihe  moment  of  starl- 
ing. Each  slator  i«  star  connccinl. 
ImiI  the  windii^  of  the  two  stators 
are  opposite  to  each  other.  Tlie  mid- 
dle diagnm  shows  the  connections 
shortly  after  starting.  Here  only  one 
stator  is  active,  the  other  i«  short- 
circuited.  With  these  connections 
the  rcsist.-inccs,  r.  in  Fig,  I.  are  ren- 
dcrerl  less  effective.  The  diagram  at 
the  top  m  KiK  2  shows  the  connec- 
ts >ms  at  regular  runninn.  the  two  sta- 
tors being  in  phase.— L'/adMtnr 
£frr.,  December  la 

Liege  Cx^Afiffm,— Rswal,— An 
illustrated  description  of  several  etec- 
Irie  maehincs  e.vhihittd  hy  the  All- 
Rcmrine  Klektricitals  Gcsellschiift- 
I'nion  Company  Detailed  ilrawinRS 
and  dimensions  ,ire  Riven  of  a  jicv 
k«.  stiani-driven.  direct-current  dy- 
namo Mipplymg  directly  a  three-wire 
system  with  500  volis  between  the 
outers  by  the  DobrowoUki  system.— L'^rbirugc  /•/.  .  ,  Decemln  r 

9-  A  steam-driven,  fe-kw,  4io-vo]i,  direct-cnrrent  Ja.spar  dj  nam.., 
mntiing  at  745  r.p.m.,  is  deKribed  in  detail  in  L'Eclairagt  FAcc, 
December  i6l 

LIGHTS  AND  L4CHTINC 

Miners'  /.nwi/'.t.— ."si  11  viikiikk.- -An  ncninnt  of  practical  test* 
of  modero  iiiiiu  i-"  ^aii-iy  Irimj)-  at  thr  .  ilTicial  testing  Station  in 
Belgiuro.~From  Le  'iitnie  c  ■.  r/   m  liug'tng  Mag.,  January. 
Power. 

.Uctftaiir.li/  CoalllandliiiK  l'l,tiil  jnj  lUiiler  liouxc  Ecanomy. 
—An  article  giving  examples  which  show  the  effect  of  a  mcchani- 


iJ  I 
»•  •»•  »• 

no^  J,— KAGBAH  or 

amumfSMs. 


cal  ctol-ccm  eying  plant  on  boiler  house  economy.  The  inslal- 
iation  c«i  the  Coventry  tmmicipal  station  is  tirst  descritit  i  I  lie 
fuel  for  the  six  !>oilers  is  brought  to  the  works  by  a  ciiiial  ad- 
jacent t"  tlie  Imikr  house,  thence  in  the  old  days  of  manual  labor 
It  u.ns  raised  liy  li.iiid  and  wheeled  into  a  space  m  front  of  the 

boilers.  .Vow  iiu'clianical  apparatus,  driven  Ity  electric  motors 
has  been  htctalled  for  barge  nnloading.  conveying,  storing,  ele- 
vating, distfifanting  and  rtolcing.  The  mcdianical  alolters  are  of 
the  Dennis  type,  with  pneumatic  gear  and  self-cleaning  com* 

prc!i«ed-air  furnaceti,  and  are  specialty  adapted  for  baming  a  low* 

i^iade  tir.e  siru  k.  V.y  the  Ti'Ci  nt  addition  of  the  compressed-air 
b.ir.  i!iti.  « I'lili  ilie  air  is  furced  by  the  aiil  of  a  niinuie  steam 
blast  ill  each  b:ir.  to  the  Ik-nnis  system  of  i  I,  ■  ,c  n  inliiu.ition 
of  the  chief  benetits  of  mechanical  firing  with  101  ced  draught  is 
obtained  liy  a  regulation  oi  the  steam  blast  the  quantity  of  steam 
raised  can  be  increased  or  decreased  as  required-  A  comparison 
of  costs  between  the  old  system  and  the  new  shows  that  consid- 
erably over  60  per  cent  is  saved  in  tbe  course  of  transit  frmn 
barge  to  boiler.  As  another  example,  is  tiven  the  cmI  handling 
plant  of  the  Gty  Road  station  of  a  Lor  '  ;iaity.  Here  an 
hydraulic  crane  with  a  nominal  liftinn  .  .j.  ui  y  of  a  ttw«  re- 
moves the  coal  from  the  bargee  on  the  Regent's  cmal  Vi\  lueaiis 
of  a  15-cw!  urab.  and  raises  it  to  a  hopper  on  the  roof  rA  the  c-onl 
store.  S:\r;,  l.ms  of  coa!  r;ii  .<Ml  in  liiiiir-  li',  lliu  rii.Mii-, 
Tbe  entire  work  is  conducted  under  the  .superintendence  of  two 
nu'ti  w  ith  the  assistance  of  a  boy  who  acts  as  trimmer,i— Load. 
Elct„  December  15, 

Crane*  Orixfti  by  Shglf-Phate  Motors.— An  ilhistrated  d^ 
scri()lion  of  an  installation  o(  wharf-cranes  in  Cologne.  Ger- 
many, driven  hy  single-phase  alternafing  current.  The  freiiiiency 
is  50.  The  voltage  for  the  irira'  ;-  transforme<l  from  i.ioo 
down  to  500  volts.  The  40-hp  litting  motor  is  .an  induction 
motor  of  10  p<iles  Armature  and  collector  resemble  those  of 
a  continuous-current  motor,  There  arc  ten  sets  of  carbon 
brushes,  "two  of  which  serve  for  Ihe  induction  o(  a  S^rate 

current,  which,  being  out  of  phase  with  the  main  current,'  pro- 
duces a  rotating  field."  Tbe  motor  nms  as  a  two-phase  motor 

i)t  starting.  The  auxiliary  current  is  interrnptwl  as  soon  a*, 
full  speed  has  been  reached  "The  speed  varialiim  of  the  motor 
is  secured  by  chanxing  the  primary  volt.age  impressed  on  the 
motor  by  means  of  transfonners  which  perform  the  service  of 
controller  resistances."  The  operating  incchanistn  for  each  mo- 
tor consists  oi  controller  and  transformer.— Lond.  £nj:'ini;,^  De- 
cember n. 

Electriealty-Drwem  Air  P«wf.— CoaiBniTS.— An  illnstraled  ar- 
ticle on  an  air  pump  in  a  German  electric  station,  driven  by  a 

siiii<h-pliase  motor  without  comnuitator.  The  .same  is  of  the 
.■nithor'>  de^.i^n  winch  has  been  mentioned  Ix-fore  in  the  Digest 
Although  It  has  no  commutator,  it  starts  under  load.  The 
principle  of  the  motor  is  the  application  of  the  .Arno  phase  split- 
ter. The  motor  has  two  rotors,  one  of  which  is  loosely  mounted 
on  the  axle  and  is  started  unloaded  fay  some  well-known  method. 
Thi-  aiiNiliary  rotor  produces  an  armature  rMCtton  "and  tbr 
main  rotor  is  then  started  as  m  a  two-phaie  motor.  Otanic^ 
terittic  curves  of  the  motor  are  given.— E/^r.  SoAkcr,  November 

l.ow  CrciJc  /•«.  /j  — tjixiiiRii  H — .\  second  article  on  the  iitili/a- 
tion  of  low-grade  fuels  for  steam  generation.  The  author  deals 
csjieciatly  with  the  adaptation  of  the  boiler  furnace  and  other 
apjdiances  to  the  bmiiing  of  low-gra«le  combustibles.  H*  shoWS 
that  many  low-grade  and  cheap  fuels  arc  well  worth  burning 
for  steam  generation  if  propo-ly  handled.  A  really  first-class 
fireman,  not  a  mere  throwcr^in  of  fuel,  is  a  valuable  servant- 
Tbe  a\'crage  fireman,  however,  prefers  expensive  fuel  because 
it  requires  the  minimum  of  exertion  nn  his  part— EirfVirg  Mag.. 
faniiary. 

/■■■:.■.  ,■   C/iioV.  ■  (  ,\Ki  I      .\  v'ii.in    for  tin.lirii;  tin    power  of  an 

cngiiii  lid  hi  wing  the  relation  bctwcin  the  cylinder  dimensions, 
point  i*f  cii:  .  rT.  initial  prcsaure.  speed  and  liorsc-power.  The 
application  of  the  chart  is  deicribed.— Pi^uvr.  January. 


Digitized  by  CoogI 


Juauax  13,  19061. 


ELECTRICAL  WORLD. 


117 


storing  £M^rg}'.— Herzog.— Th«  first  part  ol  uii  illustrated  de- 
scriptioii  of  tin  Olttn-Aarburg  clccnc  Ltutiou  in  Switzerland  in 
which  the  power  developed  during  the  night  is  stored  and  thws 
made  avaiteUe  for  MM  daring  the  hours  01  maximum  loaJ.  1  ur 
this  storing  purpose,  centrifugal  pumpa  have  been  instaUed. 
which  during  the  n^t  houn  lake  wmtw  to  a  rcMrriHr  on 
top  (rf  a  mountatii  near  the  station.— Z«<r.  f.  BUk,  <Vi«UHi), 
fiWNnber  17. 

TtuuenaiL 

Atteriuiti/\,:  CiirrL'n!  :  c.  Direct-Current  /JaiVtiMjij.— Lamme.— 
A  Jong  ariicie  on  the  relative  advantages  of  direct-current  and 
altenkating-currcnt  for  heavy  railway  ser\'ice.  The  present  dircct- 
cturent  traction  system  has  accomplished  womlcrfui  results.  There 
an',  faouever,  limits  to  its  applieatton,  the  most  inqrartaat  ol 
vhich  is  the  low  voltage  «Uch  has  been  used  heretofore.  iUmnt 
ts  years  ago,  900  volta  ms  the  usual  pressure,  while  at  the 
present  lime  G50  volts  is  rarely  exceedi  1;  in  rL-tnUr  scrv-i.'-. 
While  there  has  been  goo<l  reason  for  y^iira  for  going  much 
higher,  it  is  evident  that  something  more  than  mere  adherence  to 
a  standard  has  prevented  the  use  of  higher  direct  voltages.  The 
difficultits  in  designing  direct-current  railway  apparatus  for 
higher  voltages  are  due  not  to  lack  of  .-ibility  to  construct  a  rail* 
way  motor  which  can  be  wouad  for  1,500  volts,  but  laigdy  to 
ttflain  opentiog  conditions  Ibund  principally  in  railway  ser- 
vice. The  qnestaoos  of  higli^voltaige  oontitoi  systems,  fatgh-volt- 
sgc  rotary  comoter^  or  motor«ettenitors,  as  well  as  hi^ 
voltage  ot!  the  motors  themselves  must  be  considered  Experi- 
i.-r.i'f  tL'ii'l-  t'j  ■■hii'.v  t'ijit  when  the  volt.iRf  .•\>;M:iSi  i]i<.'  niutors  is 
f-aiitj  to  1,51X1,  the  ihtnn^'.t;-.-;  ilue  Ju  ilaihiiig  would  practitaJy 
prohibit  their  use  if  th-j  jiii^r  r.;  types  of  construction  are  retained. 
There  arc  certain  ways  in  wliich  this  flashing  tendency  in  tiigh- 
TOltage  motors  could  be  suppressed,  but  these  involve  very  radical 
changes  in  the  design.  For  example,  they  conid  be  made  entirely 
with  laminated  magnetic  drcnita  with  no  doted  WBOWdaty  paths 
and  no  low  rewstaooe  sccondaiy  circuits  In  tbe  armature  wind- 
ing The  field  wwdd  be  pron'ded  with  tieutnilizing  or  so-called 
"compensating"  windings,  which  practically  neutralize  the  mag- 
netizing effect  of  the  armaCnre.  This  ideal  t>Tic  of  dircct-cur- 
rer.t  nv  tor  is,  however,  the  one  wliirli  hi',  been  developed  for 
use  with  alternatinpt  currenf.  and  such  a  motor,  with  relatively 
small  expense,  couM  l,t!  (IcniriicJ  to  make  a  rather  good  machine 
for  operating  directly  on  alternating-current  circuits  of  low  fre- 
4)ucncy.  In  discussing  the  use  of  high-voltage  direct-current  gen- 
erators, the  anthor  states  that  a  1,500-volt  diiect-oinent  generator 
nay  tcipreaeni  •  pendaaibla  dtaign,  bol  ■  hi|[1i-volti*e  rotary  on- 
WKtor  peescnts  some  pfoUcnn  whidi  are  not  found  to  the  same 
extent  in  the  present  low-roTtage  maehiites.  Experience  has 
shown  )h,it  the  p05^:hnity  of  f?:ishiiti?  inc^t■a■^e;  rapidly  with  in- 
creaivp  in  volLiRr.  V.'illi  a  volUgc  ut  !.5l«j  on  rotary  converters, 
tlif  llashnig  l<  tnli  ;»  y  would  be  enomnnibly  ;nLrra5cd,  and  might 
ev«ii  prohibit  the  use  of  this  class  of  machinery.  In  regard  to 
high-voltage  direct-current  generators,  It  may  be  stated  that  the 
design  of  a  first-class  direct-currcnt,  l,soo-volt  railway  generator 
with  one  terminal  grounded  piescats  sudl  possibilities  for  troii- 
liie  that  those  designers  moat  able  to  construct  such  a  machine 
are  tho  ooci  who  would  taise  the  greatest  objeetioo  to  doing 
ta  The  true  merit  of  the  aingle-pfaaae  tytittm  lies  not  in  any  in- 
herent soiKriority  of  the  motor  itself,  hut  in  the  fact  that  any 
desired  voltage  may  be  used  on  the  trrilli\v  system,  '.■.iiil.-  thi'  volt- 
age delivered  to  the  motor  syf'on:  r.iti  h<'  v.iric:!  tji-Miionilcally, 
The  alifriiritiiiu-f '-Tii't  i  ■"iinmiir,T|i  .r  t',  pr  j^otur  is  :iccfisarLlv 
built  along  lii>fs  wJiicli  would  make  a  very  superior  'Jirevt-cnm-nt 
type  of  machine,  and,  therefore,  in  comparing  tlic  altcrnating- 
cnrrent  motor  with  the  direct-current  motor,  it  is  only  fair  to 
compare  it  with  wint  could  he  obtained  from  the  same  material 
and  oonstraction  pn^erly  applied  in  a  direct-current  machine^ 
Under  snch  conditian  the  direct-currcot  motor  will  undoubtedly 
show  extremely  good  characteristics.  In  fast,  certain  types  of 
single-phase  alternating-current  motors  now  In  the  market  are 
in  reality  vtrv  fmc  ilifict  c  irrent  machines,  and  will  ojirraic  on 
direct  currtiit  in  manv  v.?.:,s  more  perfectly  than  .uiy  purely 
direct-current  mot  ir  m  w  rn  (h.-  nrirkct.  It  has  been  a  quc>fion 
with  the  manufacturers,  whether,  instead  of  goinit  lo  the  refine- 
ments necessary  to  obtain  a  limited  increase  in  vi<ltaE<'  on  direct 
current,  with  the  accompanying  high-voltage  control,  high-vtkltagcl 


direct-current  generating  plants,  etc.,  it  would  not  be  advisable 
at  o-.-tcc  IT  «inij  ■.r;e  motOr  for  nltrrri.ilii'.g  current,  and  thus  ojien 
tho  w.'cy  i.ir  ilic  use  of  niuch  higher  voSiages  an*i  a:  tiic  sanie 
inni-  I  blain  a  low-voltage  control  system  which  is  of  the  roost 
efficient  known  t>'pe,  namely,  variable  e.m.f.  from  transformers. 
On  account  of  the  comparative  newness  of  the  s}  stem,  the 
question  has  been  raised  from  time  to  time  whether  single- 
phase  alternating  motors  of  suitable  sice  and  capadty  can  be 
hdlt  for  heavy  railway  sanric&  But  aa  audi  motors  have 
been  built  and  given  severe  tests,  and  are  befaig  btnit  in  com- 
paratively large  quantities,  and  as  those  manufacturers  with 
experience  in  the  design  of  such  machinery  state  positivel}' 
tliiU  ihry  can  build  such  motori,  ;h(rc  sliauld  ho  no  further 
qu«!>lion  on  this  point.  The  question  si  c-nis  to  L>e  lunung  now 
lo  the  comparative  economy  of  thi-  siniil^j-iih  ibc  system  and  the 
direct-current  system  with  rotary-convetter  sub- stations.  As  a 
roltr  it  has  been  found  that  the  total  first  cost  of  the  single - 
phase  qrstem  is  conaideraUy  lower  than  that  of  the  standard 
rotaiy<onverter  ^ilan,  ttc  ^fifferencc  dependhig  upon  indlvid* 
ual  efladiiiom.  tfat  eonUeifav  die  power  house,  in  some  iti^ 
stances  this  dtfferenee  may  amount  to  as  much  as  30  per  cent,  . 

•.vhitc  in  other?  it  may  be  as  litrlu  :i 10  |",  r  '  I:i  any  condi- 

tion \i.heri-  tl'.e  (iircct-ciirrent  system  rec/.iirtji  any  ironsiderabic 
of  ihi,'  ihios|,-it  for  rriji:!ating  the  spreil,  the  tingle-phasc  sys- 
ter  has  the  advani.^ge  in  economy  of  operation  as  far  as  the  equip- 
ment itself  is  concerned.  But  under  conditions  where  the  direct- 
currcnt  equipment  does  not  require  a  rheostat,  the  advantage  is 
in  its  favor.  Such  conditiooSi  however,  would  be  the  exception 
rather  than  the  mle^  in  service  earre^onding  to  that  ol  the  pres- 
ent steam  roads.— 5fc  Jfy  Jour.,  January  6. 

Single-phase  Locomotive.— On  the  Swedish  railwajrs  experi- 
ments are  being  made  at  present  with  single-phase  alternating 
current  o:  15  periods  per  second.  These  tests  are  made  with  a 
vjow  of  ;ntroc!udng  later  on  single-phase  traction  in  general  on 
th.o  Swf.lish  :,'ilK\ ,i> -,,  '.ince  Sweden  is  rich  in  water  power 
but  not  II)  fuel.  I'wo  locomotives  and  two  motor-cars  have 
been  ordered  partly  from  the  Allg.  Elck.  Ges.  snd  Siemens- 
Shnckert  Worics  in  Berlin  and  partly  from  the  British  Westing' 
house  Conqnny.  Single*phate  eommntator  motor*  we  used 
throughout  In  the  prcaent  article  the  locomotive  fnmisihed 
by  the  Stemens-Schncltert  Worht  is  defcribed.  It  has  a  weight 

of  36  tons  and  is  intcnJeJ  for  fre-g''.t  trauis  with  >;>i.-ii]<  tip 
to  43  km.  per  hottr  on  a  level  rtui'i  and  ah.nit  24  km.  :)er  hour 
on  grades  of  one  per  cenL  By  rhangiiiff  tlic  ratio  of  (:;car:ng 
it  is  intended  10  increase  the  speed  later  on  to  65  km.  per 
hour.  The  locomotive  has  three  driving  axles,  each  being 
driven  by  a  compensated  series  motor  of  a  design  similar  to 
that  of  those  used  on  the  Mumau-Oberammergau  single-phase 
fMd.  The  normal  eapacify  of  the  sao-volt,  aspperiod  motors  i* 
110  hp,  and  with  the  ratio  of  gearing  of  one  to  five,  which  is 
used  at  present;  the  maximum  tractive  effort  of  the  three  motors 
is  6,000  kg.  at  the  wheels.  In  the  front  of  the  locomotive  a 
transformer  is  placed  with  a  norm.-;!  rap.uity  of  joo  ki'.ovol;- 
ampere';,  the  primary  of  which  c-iiui%;j  of  a  series  of  wjinjiiig^ 
the  connections  of  whi.'h  iiiiy  be  changed  SO  that  the  voltage 
supplied  to  the  primary  may  be  varied  between  5,000  and  m,iMO 
volts.  One  of  the  chief  purposes  of  the  tests  is  to  find  the  high- 
est voltage  with  which  a  nfe  and  satisfadoiy  traction  service 
can  be  malniained.  The  voIt«ge  of  the  seoandaty  of  die  trans- 
former  em  be  varied  between  ido  and  320  volta.  The  eontroUet 
contains  TO  podtions,  the  first  one  of  which  is  intended  for  very 
slow  speed,  and  a  special  Jevice  for  blowing  out  magnetically 
the  spark  due  to  the  shurt-circuiiintr  r>f  coils.  The  motors  arc 
arrifir  alS-  cooled  with  air.  The  locon,, .(ive  has  twn  alumir.iini 
bows  for  taking  oS  the  current  from  the  trolley  wire,— E/ffe. 
Anc,  December  17. 

Smgtt-i'l^M  Motor  Car,~DtKsi.—K  very  full  and  profusely 
illustrated  deaeription  of  the  lint  motor  ear  completed  for  the 
single-phase  railway  from  Blankenese  to  Ohisdorf,  near  Ham- 
burg. The  car  has  six  axles  and  is  really  a  double  car,  only 
one-half  of  it  taking  current  from  the  trolley  wire.  The  leng  li  of 
ilu>  whole  car  is  20.55  meters,  the  total  weight  without  pas- 

:  -.vn  -I  tons.  A  singlc-ph.ise  current  of  6,aoo  volts  and  a 
ircqucticy  of  25  will  be  used,  the  voltage  not  to  increase  be- 
yond 6,8()o  and  not  to  fall  below  $Ma.  The  rails  will  be  used 
ir  the  return  current  The  motor  car  is  driven  by  three  Wintei^ 
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Kichberg  motors  of  the  same  type  as  used  on  the  Nicdcrschocn- 
weide-Si'unllLr-:eld  road,  the  only  nrw  I'  .aures  being  stronger 
construction  and  ventilation.  On  ilic  commutator  side  of  the 
motor,  fresh  air  is  sucked  in  through  the  hollow  axle  and  is 
pasiicd  through  the  motor  in  such  a  way  that  neither  the  windmgs, 
the  con>mtitator  nor  the  brushes  come  in  direct  contact  with 
it.  The  eqtiipmeiit  i*  described  in  detail  and  iUuttnted  |iy  dia- 
fptVBMj^^Eittt*  SthHtH^  December  4< 

Indian  Tramway.— \n  iiriiv;r;i',i.-.I  description  of  the  electric 
railways  of  the  city  of  Singa[  irc,  Al.ich  ha^  a  fw>ptilat>(>n  of  2S0.- 
rx"::i.     Tlx:   lnrrJ  'ciikHi   i/t   V.c  ro.nl.   is    lO  iiulc^  'il   rdiiti.  tlie 

length  of  the  single  track  bemg  about  2b  miles  4  furlongs,  i  he 
track  is  laid  to  a  snice  of  i  metre,  with  raili  o(  the  girder 
type  w^^hing  95  Ibv  per  yard.  The  nil  joiiite  are  welded  by 
the  thcnnit  proccsa,  ao  that  the  trade  foma  oae  comtiiraett*  length, 
and  in  addition,  a  60  &W.6.  capper  hood  is  nipplied  at  every 
joint,  ensuring  perfect  electrical  conductivity.  The  trolley  wires, 
which  aro  nrt  nece>-;\rny  mcr  tin-  c  i-Tiicr  of  the  track,  the  possible 
variatifi]!  bcmt;  .lUiul  10  11.,  arc  divided  into  '^-^-milc  sections 
by  111!  ;in>  i  if  s.i  tinii  insulators.  There  arc  tsv  >  ni.iin  engines  in 
the  power  house  each  of  927  hp,  which  may  be  worked  either 
condensing  or  non-condensing.  They  drive  500-kw,  joo-volt  di- 
rect-current generators  running  at  100  r.p.m.  The  lighting  mis 
eoosist  of  one  ISO-kw  generator  and  a  50-kw  motor-generator. 
Two  balancers  are  al.so  in.stalled. — Lond.  Eiec„  December  IS- 

Brilish  rramtfay.— An  illustrated  description  of  the  F.-ilkirk 
tramway  in  Scotland.  The  complete  length  is  7  miles.  For 
transmission  4,300-vciit.  two-phase  currents  at  50  periods  are 
used.  The  sub-statioti  r<iiiL;,firil  with  two  "Peebles-LaCour 
motor  converters"  and  with  negative  boosters.  Ilierc  is  no 
Storage  battery. — Lond.  Elc(.  Rev.,  December  22. 

Sleel  for  Third  i{ail«.— Wales.— An  aooount  of  experiments 
on  the  electrkil  coadndiTily  of  sleel  «s  aileeted  1^  chemical 
conpotitioa  and  physical  treatment.  The  best  obttitiiMe  results 
by  use  of  steel  rails  of  standard  composition,  show  a  resistance 
of  between  to  and  11  timts  cupper  of  -■^itric  ■.cctiuii  \v';!i  direct- 
current,  wliue  v.i'iics  of  rrsist.incc  .1=  li  jjli  .is  71)  ti::if.  ci'|)|)(.T  have 
l>een  obcnni  il  mi  tmiir  cxpi  r;ir.i  nl-  with  aUrrn.itir^  r'.:rrcnt  at 
40  cycles.  Tiic  best  iron  third  rail  material  in  use  to-day  as 
to  electric  conductivity  is  that  used  by  the  London  Underground 
Kailway  which  has  the  following  composition :  Carbon,  .05 ;  man- 
ganese. .19;  phosphomSt  J0S4 :  sulphur,  .03 :  or  a  total  contained 
dements  not  ifoi^  of  .373;  its  electric  resistance  is  64  tines  that 
nf  copper  of  the  same  section.  Ftam  the  tests  made  by  the  ao' 
tlior  the  following  general  condunons  may  be  drawn :  The  re- 
sistance increases  with  the  tf>fal  amotmt  of  dissolved  impuri- 
ties, or  what  is  known  as  the  "total  content  not  iron."  Of  all 
the  common  impurities  found  in  steel,  .Un  has  the  most  power- 
ful effect  in  incrca.sing  the  roistaiice.  .Annealing  and  temrtrinu 
of  the  very  soft  specimens  is  of  practically  no  value.  The  effect 
of  the  water  hardening  on  the  resistance  of  the  higher-carbon 
samples  is  quite  marked,  but  the  annealing  appears  to  return  the 
steel  to  its  former  condition  dcctrically,  asid  nearly  so  physi> 
cany.'-J?4Mr  Technk,  Deeember. 

Su^ervtsioH  of  Molormen.—An  article  itatlnir  that  a  proper 
supervision  of  motormrn  should  be  based  i  n  tin  rnli  i  of  the 
time  of  running  with  current  to  the  total  rum  iiu;  time.  The 
smaller  this  ratio,  the  more  efficient  the  niottn  m.  11  For  this 
purpose  a  watch  may  be  used  which  gives  oiil>-  the  time  during 
which  current  was  coti<umrd.  The  essential  part  of  it  is  an 
electromagnet  which,  when  the  car  nms  with  cuncnt,  attracts  an 
armature  and  starts  the  watch^JSM.  BtthneH.  November  94. 

Rrgfiii-rali- r  Control. — Fi:U>M.snn. — .\n  article  ilhistra'i  •!  Ii> 
diai?rafn>  on  the  regenerative  control  system  of  Johnson-l-undcil 
vill  i  h-Ai  already  been  iMttoed  HI  the  Digest— BiAntn, 
November  24. 

Strtet  RaSwus  A^fwMia.—tLMaimAmj-~An  article  of  n  im* 
eral  nature  on  the  erection  ami  o|>ention  of  street  railway  ap* 
paraltts.— ^iW<y  Jour.,  Novemlier. 

iMSTAIXATIOm  SrSTBHS  MID  Am  MMCBS. 

Prolt'clii*n  of  .llti-rnaliitg-Currcitt  Circuitj — .An  illuslrnted  ar- 
ticle on  inductivc-balajKc  devices  for  the  protection  of  altcrnat- 
ing-carrent  circuits.   The  apfdication  of  the  principle  of  the 


maintenance  of  an  inductive  balance  between  two  oppos;tcly- 
wonnd  sections  of  a  transformer  or  reactance  coil  presmt;  m.my 
advantages  over  other  systems  for  the  operation  of  the  n-Uys  and 
protective  devices  employed  in  the  control  of  high-tension  switch- 
gear,  especially  in  cases  where  "discriminating"  devices  are  re- 
quired. The  author  first  describes  an  inductive  balance  relay 
as  applied  to  generator  drenits  and  shown  in  Fig.  3,  A  palen> 


FIG.  3.— PHOTECTINC  At.TEKSAIlS'C-CL-RREXT  ClRClrlTS. 

tial  supply  from  the  bus-bars  is  connected  to  the  center  of  the 
secondary  winding,  XY,  of  a  srmII  series  transformer.  A)  tills 
winding  is  wornid  entirely  in  one  direction,  and  as  there  are  an 
cqnal  mimber  of  turns  on  each  side  pf  the  point  of  potential  con- 
nection, the  current  from  the  bus-faars  will  be  divided  equally 
between  the  two  halves,  and  these  currents  will  have  an  equal 
and  opposite  magnetiring  effect  upon  the  core  of  the  transformer. 
.•\  perfect  inductive  balance  is  by  this  m<ans  csialilishcd.  The 
cuter  connection  of  the  secondary  winding  referred  to  m  mii- 
uected  to  two  solenoids,  .i  and  //,  and  so  long  as  the  current  in 
these  solenoids  is  equal,  the  magnetic  pull  on  the  swinging 
airuture  will  be  equal  and  opposite.  This  armature  is.  however, 
normally  beM  in  the  position  diown  by  a  smaU  ad  instable  weight. 
The  mailt  CUrreilt  flowing  from  the  generator  into  the  bus-bars 
win  indnce  a  secondary  current  in  the  Incat  rircirit,  X.  A,  D,  V, 
in  the  direction  indicated  by  the  full  ..11  .■,  .  luid  ibis  will  so 
disturb  the  indiiclivi;  balance  as  to  caus*;  i4  Brcdltr  current  to 
flow  ilir.  (be  branch,  .V.  than  through  the  branch,  V,  B, 
with  the  result  that  the  pull  due  to  gravity,  tending  to  hold  th« 
relay  in  the  open  position  shown,  will  be  supplemented  by  a 
magnetic  pull  approxtmatdy  proportional  to  the  amount  of  cur^ 
rent  flowing  from  the  generator  to  the  bus-bars.  Should  Ibe 
generator  break  down,  current  wU)  tend  to  How  from  the  bns-, 
bars  into  the  generator,  thus  revming  the  dircctinn  of  the  ctir-' 
rent  through  the  series  winding  -i  l  iti.-  Iy  to  the  d'n  ctii  11  nf  the 
current  due  to  the  poleiUial  sut^iilv.  1  he  series  ciin.  nt  now 
indiKi  a  1  ;  iiidary  current  in  the  opposite  direct. i  n  in  rlie  full 
arrows  around  the  local  circuit,  }',  It,  A.  X,  and  as  this  will 
cause  more  of  the  potential  currents  to  flow  through  the  side, 
V,  B,  than  through  .Y.  A.  the  tnagnettc  puU  in  the  solenoid,  B, 
will  overcome  the  pull  of  A  and  will  cause  the  armature,  C,  to 
move  into  such  a  position  as  to  close  the  local  circuit  thmngh  the 
tripping  coib,  operating  the  main  ctrcnit  breaker.  There  are 
cgampies  of  the  same  priodple  here  described  and  illustrated^ 
Lond.  Ekt.,  December  15. 

Munidlfal  Trarfins.— Swi.vBrRNF.— In  an  address  on  efficiencies 
(abstracted  separately  in  the  Digest)  the  author  makes  some 
pointed  remarks  on  municipal  trading  and  municipal  electric  sup- 
ply undertakings.  "If  a  station  is  run  by  a  town,  the  accounts 
RHHt  be  kepi  by  an  absurd  System."  Towns  are  generally  con- 
cerned with  such  things  as  sewag^  systems,  in  which  there  is 
no  profit  and  loss  aooount.  To  bittM  a  sewage  system  the  town 
borrows  money  and  pays  It  off  in  a  number  of  years  out  of 
taxes.  "The  town,  therefore,  does  not  saw  money  like  the  pri- 
vate indiviilual  and  llu-ti  buy  what  it  can  affurd  I  do  not  think 
it  would  be  allowed  to  do  such  a  rational  thing;  it  has  to  bor- 
row money  for  everythmg  and  pay  it  back  over  a  term  of  years. 
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The  Icngtli  L-f  the  term  hu-.  in  reft  rcm:!'  vvhatcvcr  to  the  nature 
of  the  work  Uone,  as  the  work     not  -.n  a:i>  way  security  for  the 
loan,  the  local  rates  arc  the  Mcurity.    There  is  an  epidemic 
of  outeiy  just  now  about  municipal  intlcbtednes*.  but  it  is  apt 
to  give  a  totally  wrong  impnsMon  to  the  average  reader,  as  he 
daw  Mt  naliie  tfant  the  nnnidpiilitics  must  be  in  debt  owing 
to  the  way  tbew  thinft  ate  arfWfed.  For  a  private  individual 
always  to  be  in  debt  would  be  bad;  for  a  town  it  is  aoother  mat- 
ter; tlie  only  qtieitioo  is  how  much  tiie  town  oogbt  to  be  b  debt 
But  i  xat  .-i  ithorlties  are  now  taking  up  such  bttSlfWHCa  «S  dfO* 
trie  supply  aitd  tramways,  which  have  profit  and  lo»l  sii!«; 
but  they  are  obliged  to  work  the  business  on  ilic  !=imi'  litus  as 
town  improvements,  "which  is  absurd.  A  munstiiJdl  ultctric  lislu 
scheme  is  thus  worked  under  absurd  difficulties.    It  is  like  a 
pM&c  company  that  has  a  negative  capital;  that  is  to  say,  all 
its  moiuy  is  borrowed.    The  shareholders  are  the  taxpayers. 
Tlii^  hold  dtaicf  depending  on  the  tax  aaaessments.  The  divi- 
dends are  generally  ncgadvc  Att  ibt  iharebolders  are  so  by 
compi.hion  if  they  live  in  the  jJaefc  "Tlie  only  tiling  they  can  . 
do  if  they  do  not  want  to  be  shareholders  in  sudi  undertakiiigs 
is  to  move  off  to  am  ilur  t.  nvn  ;  but  then  they  become  sharehoM* 
ers  in  another  set  of  %c:u  nrs.    I  believe  the  only  way  to  avoid 
being  shareholders  in  thc^i-  conipulsor\   niu1..'rt.ikinE^       to  live 
in  a  barge  on  a  cansO.  Be  this  as  it  may,  ihv  ntnK  rtaKing,  though 
a  profit  and  loss  concon,  must  keep  its  acc  .utits  ,  n  the  ■^.^mc 
principle  as  i£  it  were  a  sewage  system.  To  begin  with,  the  town 
may  only  hoiniw  enough  money  to  put  down  the  plant  This  has 
to  be  paid  off  by  the  sinking  fund,  which  returns  all  the  bor- 
rowed money,  in  say,  ao  years.  The  plant  may  last  ten  year^ 
or  it  may  last  50  years,  that  has  oothlag  to  do  with  the  case. 
A  jiriv^i.'  ronccrn  would  start  businM*  with   enough  capital  to 
pur  dravn  tbi>  station,  and  to  run  it  rit  .1  Irw  for  a  year  or  two 
uniii  It  lunird  the  comer.   The  nnnr.,  i|i.ni:iy  iii;iy  not  do  anything 
as  sensible  as  that:  it  m.iy  or.ly  b..:r.nv  t,-.r,r>-.  ciMni^h  -pvit 
down  the  station,  and  the  first  few  years  losses  must  he  paid  tor 
out  ol  the  taxes  for  these  years.   This  sometimes  cxcitf^  the  tax- 
payer*. Almost  any  business  has  to  be  run  at  a  loss  at  first,  and 
enough  capital  mtist  be  provided  to  meet  the  deficit,  and  when 
the  business  pays  it  ought  to  pay  on  the  whole  capital.  No  one 
would  think  of  starting,  say  a  factory  with  no  worldnc  capital 
at  all.  and  distributing  a  negative  dividend  duthtg  the  next  few 
years  to  pav  the  losses.  This  is  one  of  the  many  ahstird  conditions 
under  which  municip.1l  work  has  to  suffer ."    Tn    tie  case  a  lov- 
ingly solicitous  gas  company  felt  that  it  wa?  li.n  '.  •■'■^l  a  munici- 
pality should  lose  during  the  first  ycnrs.  51    i  >:  t  .a  clause  in- 
serted to  the  effect  that  if  there  were  a  loss  the  pncc  should  he 
raised  and  raised  until  there  was  either  no  loss  or  no  cii<^t<nn 
ers;  it  did  not  matter  which,  though  in  its  heart  of  hearts  the 
gas  compai^y  preferred  the  litter.  This  dause  was  solemnly  in- 
serted in  one  or  two  acts  by  the  colkfcflte  >»isdom  pf  theoounto'. 
It  may  interest  you  to  realire  that  the  large  ooinniereiBl  inter- 
CK-.^  ..f  this  country  are  o  intrr/led  by  a  set  of  people  pnp  think 
that  if  a  manufacture  does  not  pay  the  simple  expedient  of  rais- 
ing the  price  will  put  things  right  "—I /md.  EUc  .  December  I 
EUetrk  Itutatlation  in  the  IKwi  /«<fiVf -Moscs.-.A  descrip- 
tion of  ao  electric  power  plant  in  a  West  India  island  for  supply- 
ing power  for  irrigation,  for  a  sugar  mill  and  lor  lighting  pur- 
poses   For  irrigation,  rotary  pumps  are  used,  operated  by  three- 
phase  motors,  the  voltage  of  transmission  being  6,fioo.    For  light- 
ing the  district  a  thrce  wire  allern.iting  current  system  at  340 
volts  is  used.    For  picvti  purposes  and  for  lighting  the  sugar 
mill  a  lao-volt  direct-current  system  is  used.— Cit/;'iiig  Mag., 
January. 

Parif.-^A  reprint  of  an  official  report  of  the  Prefet  de  la 
Seine  wmcernmg  projects  of  the  future  electricity  supply  m 
Paris.   Mo  definite  conclusion  has  yet  been  leached^L'/nrfimnr 

EUc,  Dc«embcr  lo.  * 
▼IRBS,  ▼iRiN'.  AND  f  ORDai-n. 

/ , ,  ,i\-rt  and  Cal'U-s.^RwwKs  .\xo  \V.\ts.on.— Two  papers  read 
beiore  the  Manchester  section  of  the  ( British*  Inst.  Elec.  Engs. 
The  paper  of  Rhodes  gives  mathematical  formulas  for  the  calcu- 
lation of  electric  feeders  and  dc.ils  with  the  follr.wing  prr>lilems: 
To  lind  the  cross-sectional  area  of  a  uniform  circular  cylindri- 
cal feeder  of  given  length  to  carry  a  maximum  current  with  a 


given  fail  of  potential ;  to  find  the  fall  of  potentiat  atoug  asjr 
portion  of  an  electric  feeder  in  which  the  current  varies  as  in 
the  foregoing  problem ;  to  find  the  fall  of  potential  along  a  coni- 
cal feeder  in  which  the  current  is  proportional  to  the  distance 
measured  from  the  end  furthest  frotji  the  RLi.erating  station, 
having  given  the  maximum  current  and  the  specific  resistance  of 
the  material.  Finally  the  author  shows  how  to  calculate  the 
watts  lost  in  the  feeders  under  the  different  conditions.  The 
paper  of  Watson  Is  a  diacusrioii  of  Htui  eonpantive  advantages  of 
the  different  methods  of  itocel  cable  i9«teaM  giving  cM>«arap 
tive  figures  for  the  cost  of  InstallatUm  under  British  conditions. 
"The  most  eiieonrag'Itis:  itircction  iVr  iiiivroveiin  in  appears  to  lie 
in  the  use  of  a  mechanicaliy  -.trnn^:  insulating  .md  absolutely 
water-tight  duct  or  trough,  so  f!iat  baro  copper  rod  or  tape  can 
be  used,  surrounded  with  a  suitable  filling.  The  expense  of 
stranding  conductor  and  of  cable  insulation,  which  is  at  present 
OQRsidersbIc,  will  then  be  saved.  The  materials  at  present  on 
the  market  most  tuitaUe  for  the  pnrpoae  suggested  are  the 
'  asphalt  troi«h  and  the  pa^nt  fibrous  material  used  for  the 
eonttroction  of  pqtca  for  drawing-in  purposes.*— Loud.  &ee. 
Aeii,  Deoember  aa. 

ELBCTROPHYSIC9  AND  HaGNHTISU.  . 

Ri'fttgi'H  A'ayi.— BuMSTF-sc— .An  illustrated  attstlc  on  the 
heramg  effects,  produced  by  Roentgen  rays  in  different  mctnls, 
and  their  relation  to  the  question  of  changes  in  the  atcMn.  The 
author's  enperiments  indicate  that  when  Roentgen  rays  are  equally 
ahsorbed  bt  lead  and  in  ahx^  approximately  twice  as  much  beat 
is  generated  in  flte  lead  as  in  the  zinc  It  doaa  not  appear 
possible  to  attribute  this  result  to  errors  in  the  measurement*  or 
in  the  theory  underlying  the  experimental  method.  To  aceotmt 
for  this  effrc^  the  writer  has  been  able  to  think  of  only  tmr 
hypothesis  which  is  not  in  more  or  less  direct  conflict  witli 
experimental  facts.  This  hypothesis  is  that,  by  means  al  Roent- 
gen r.iys,  the  atoms  of  certain  elements  may  be  artificially  broken 
up  and  that  the  energy  thus  liberated  forms  a  part  (and  pciliape 
the  greater  part)  of  Um  energy  which  appears  when  the  lagfs  are 
absorbed  by  matter.— j4m.  Jmr.  of  Stienet,  January. 

Magnetic  Alloys  from  Xo,i-M.:):u.-t!,  ,U<-Aji.'.— Ci-it.LAuuE.— 
Some  notes  on  the  theory  01  the  Hcuftb  r  ni  i^iudi^-  ::]\ny  ni.ide 
from  non-magnetic  metals,  manganese,  ubirr-minii  ,\r.d  ei>[!per 
The  e.xplan,ition  of  the  author  is  based  essentially  on  the  sup- 
position that  manganese  and  chromium,  which  belong  chemically 
to  the  same  class  as  iron,  nickel  and  cobalt,  are  essentially  mag- 
netic metals,  but  have  a  veiy  low  "traosfoimation  temperature."  In 
the  alloys  Ae  transformation  tempccatnre  is  raised^—L'/Ndnflrit 
Elfc,  December  lO. 

Mechanism  of  Electric  Current. — Lancevin.— The  first  pritt  of  a 
summary  of  receat  researclies  on  llie  mecb;uusm  of  the  electric 
current  .and  on  ionic  and  electronic  theoriea^/.'fcilWrng'  fW., 
December  g. 

Blktkochbkktkv  and  Battbriis. 

Measuring  Sfccd  and  /f.  'jfi'm. — Owens. — Some  notes  on 
a  method  described  by  the  autlior  in  a  former  paper  on  meas- 
uring both  the  speed  and  acceleration  of  a  revolving  machine. 
Fig.  4  shows  the  arrangement    ,9  is  the  revotvii^  machine  to 


m  4.— MAGBAII  or  OONKKTMHlX. 

be  tested.  Its  shaft  is  mechanically  coupled  with  the  armature, 
A,  of  a  small  magneto-generator  or  constantly  excited  direct- 
current  dyltamo  wOtmd  to  as  to  h^ve  a  negligible  reaction  within 

the  limits  of  its  use.  J?  is  a  variaUe  non-inductive  rcaistanoe  and 
/  is  a  sero  center  direct-current  ammeter.  The  reading  of  /  w31 

be  proportional  to  the  speed  of  5'  ami,  by  adjusting  R,  can  be 
calibrated  in  revolutions  per  minute,  feet  per  second,  or  mites 
per  hour,  as  desired.  As  the  curresn  tlm  iii;b  !  is  jiroportioiial 
to  the  speed,  it  is  only  necessary  to  determine  the  rate  at  which 
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the  t  '.  .tnv-i  in  order  lo  have-  a  iHMsurc  of  acceleration.  Thi- 

is  (lone  hy  iiucrting  in  the  circuit  with  I  a  tran»fanncr»  T,  with 
its  secandary  connected,  for  |»ai|Mecs  of  adjiulmeiit,  through  a 
non-uidnctive  reaistance,  J7i,  to  a  lero  center  direcMurrent  volt- 
meter, y.  The  reading  of  the  voltmeter,  V,  will  then  be  pro- 
portional to  the  acceleration,  positive  or  nPKativc,  of  the  shaft, 
.9.  The  transftwmer  must  have  a  straight  hi)e  saturation  curve 
and  a  large  transfomiatioii  rati  i  iln  ndary  induced  voltaRC 
!<;  nfr<";«anly  small,  and  the  voltmeter,  I',  must  be  sensitive  — 
.1,'  ;,7.ir',-rv.  January. 

Meter, — An  official  report  of  the  Reichsatistalt  concerning  ai- 
temathlg^arrcnt  induction  meters,  made  by  the  Siemens-Schuck- 
eit  Company  and  admitted  by  the  Reichsanstalt  for  calibration. 
The  instniment  consbte  of  an  inductioB  motor,  braked  mag- 
tieticalty  and  connected  with  a  counting  device.  The  movable 
part  it  a  metal  disc,  the  stationary  part  a  thrce-leK  iron  core 
havuiR  the  main  ciirrr  iu  win  liiiq  on  the  two  side  legs  and  the 
shunt  vvinding  on  the  middle  icg.  The  construction  is  described 
and  <11u>traled  in  det.iil. — Rkk.  7.,'it.,  December  14. 

T Mtiwg.— ROWE. — A  continuation  of  his  illustrated  serial  on 
allematint-CHrrent  laboratory  testing.  ]n  the  present  installment 
he  dealt  wit(|  the  exciting  current  load  losses,  efKciency  losses, 
polarity,  test  regulation,  heat  test  and  pumping  back  method- 
— Jour,  of  Eleeirieily,  PoUfer  and  Gas.  December.  .•\n  illustrated 
article  by  Footc  on  commercial  testing  of  electrical  machinery  by 
the  loailing-back  nielhod  is  found  in  the  Sibley  Ifur.,  October. 

Definitions  of  EUctriial  Terms. — Kuor.. — .-\  highly  mathematical 
article  giving  exact  definitions  of  electric  tension,  tension  dif- 
ference, potential,  fxjtential  difference  and  c.m.i  For  instance, 
"tension  is  the  line  integral  of  the  dectric  field  Strength,"  etc— 
Ztil.  f.  Elrl-   r'\'i,  iii  n'l,  December  10. 

TBLBCRAPHY,  TBI.HPHOflY  AMD  S1CNAL8. 

rr«R<Mini«g  Pt(liir«— Kaiui.— An  illustrated  article  on  his 
method  of  ttammilting  fhorognpha,  hudwritfaiga,  etc  over 
electric  wires.  He  stales  that  by  hfs  tatest  hnprovements  he  is 

able  to  transmit  within  to  In  .0  tr  inutcs  portraits  of  the  size  of 
ij  by  18  centimeters  over  lines  which  have  a  rcii^ance  of  13.000 
ohms.  The  transmilter  is  shown  m  Fig.  $.  The  photograph  to 


no.  s.— «MwsHtmm  ncnma. 

be  tr.insmilted  h  placed  in  form  of  a  transparent  film  on  a  glass 
cylinder.  Q„  and  the  light  of  a  lamp,  /,  is  concentrated  through 
.1  >  Ti  -,  1,  i'[i-  in  a  point  of  the  surface  of  the  film.  The  light  rays 
fall  ups-iu  i  selenium  cell.  Se.  through  which  an  electric  current 
is  sent  from  a  stoms.-  Ij  ittory  11  nu  volts  to  the  line  connected 
with  the  receiver.  Ihe  more  transparent  the  point  of  the  film 
through  which  the  light  passes  at  the  moment,  the  greater  is  the 
current  which  is  transmitted  from  the  sender  10  the  receiver. 
The  glass  cylinder  revolves  and  by  means  of  a  screw  it  IS 
arranged  that  with  each  revolution  it  pastes  forward  (in  direc- 
tion of  the  axis)  by,  say,  one  mm.  In  this  way  each  point  of  the 
|ihoti>graph  to  be  transmitted  is  gradually  brought  between  the 
lamp  and  the  sclenitim  cell.  At  the  receiving  st.ttion  the  aatiior 
lues  vacuum  tubes  of  a  length  of  a  few  ceIlti!^  •  !■  1  -  irld  a  diame- 
ter of  one  cm.,  almost  ■cr>mplcte!y  covered  with  black  paper  and 
haNing  one  small  window  (i/lSth  sq.  mm.)  from  which  the  light 
of  the  lube  falls  upon  the  sensitive  paper  of  the  receiver.  The 
receiving  sensilive  film  is  also  WOWld  around  a  c>]iiider  revolv- 
ing synchronously  with  the  transmitting  cylinder.  The  arrange- 
ments for  producing  synchronism  attd  for  causing  the  light  of  the 
vaeuum  tube  to  change  with  the  current  transmitted  over  the  line 
are  dcscrdied  in  detail  and  illustrated.  The  author  finally  makes 
aome  remarks  on  seeing  at  a  distance.  For  this  purpose  it  trnmld 


■  1-  n'j:i  --,-ir\  ;  reJii  ^  ihd  time  of  transmission  of  a  picture 
frgm  10  mmutcs  to  about  i/5th  second. — tiek.  Zeit.,  December 
14- 

MtSCBIrLANBOUS. 
/i^rit'unV.*.— Swj.NBURNE.— .^n  address  to  the  students  of  the 
Manchester  local  section  of  the  (Brit.)  Inst,  of  Klcc.  Etigs.  The 
terra  "efficiency"  is  used  to  denote  the  rate  o(  useful  part  of 
the  energy  or  power  obtained,  to  the  energy  or  power  put  in. 
The  term  efliciency  may  also  be  stretched  to  cover  questions  of 
money,  although  "in  the  case  of  a  well  conducted  bargain,  eadi 
of  the  parties,  to  use  a  legal  word,  gives  what  he  prefers  lO 
part  with  for  w  hat  he  wants  more ;  so  that  both  are  satisfied." 
A  trader  who  looks  upon  buying  .it  S3  and  selling  at  $4  as 
making  a  profit  of  33  per  cent  "really  deceives  himself,  bec.su.'e 
in  such  cases  it  is  not  really  a  question  of  how  much  is  maae 
over  and  above  the  apparent  purchase  price,  but  of  what  profit  is 
made  per  annum  on  his  trade  capitaL"  "In  making  any  baisains 
with  nature,  we  always  lote  in  a  sense;  and  we  are  so  accustomed 
to  it  that  we  take  it  quite  contentedly,  and  merely  tty  to  lose  as 
Uttile  as  possible  hi  the  tiansactnn.  The  relation  of  what  we  do 
not  lose  to  the  wholi;  is  termed  the  eflicicncy."  The  anlhor  in- 
cludes into  the  term  of  heat  not  only  sensible  heat,  'j-.:'  '  't 
ent  heat  and  chemical  enersiy.  He  thinks  "it  is  not  rcaiizid  ili.4i 
chemic  il  r  ir  rgy  1.  1  i .y  -  1 1  ■,  h  v.  grade  energy,  only  partially 
c'lnvertiblc  into  work."  i^ie  introduces  the  idea  of  chemical 
Knip«rature.  For  uistancc.  the  chemical  temperature  of  carbon 
and  oxygca  is  given  as  of  the  order  of  3,000'^,  C  or  more,  and 
it  is  dc&ied  by  tiie  statement  that  above  this  temperature  the 
reaction  goes  on  hi  stKh  a  direction  that  the  oxide  of  carbon 
disaociatcs  into  carbon  and  oxygen,  absorbing  sensible  heat, 
while  below  the  chemical  temperature  the  reaction  goes  on  in 
the  opposite  direction,  carbon  and  oxygen  combining  and  giving 
out  sen'-ililf  III  .3t.  ,\\  the  chemical  temperature  therefore,  "un- 
der the  pressure  and  quantitative  relations  of  the  carbon,  oxy. 
gen,  and  carbon  monoxide,  sensible  heat  and  chemical  energy  are 
interchangeable."  If  the  burning  coal,  containing,  of  course, 
other  constituents,  ^uch  a',  hydrocarbons  with  otter  chemical 
tentpenlurcs,  could  hand  over  its  heat  at  ^MO*  C  nearly  all  of 
it  would  be  available  As  ^  heat  b  fiiaily  rejected  at  condeiip- 
set  temperature  of  100*  or  ao  (jdooo  —  loo)  ^  sfioo,  or  about  97 
per  cent  of  it  would  be  available.  But  we  cannot  run  a  boiler 
and  engine  between  .l.oqo  -<r.i!  4,(>in°  C.  In  practice  thi-  !■  ulrr 
takes  the  heat  up  .it  less  tluui  C ,  so  that  s  j  is  degrinkil 

or  rendered  unavailable  right  ofT.  The  real  loss  is  between  the 
fuel  and  the  boiler  and  it  is  not  loss  of  energy  but  loss  of  avail- 
ability.* The  author  gives  «  diagram  (Fig.  6)  illustratmg  the 


na  6.— arnciEvcv  waokaus. 


averages  for  the  year.  Since  they  alter  from  time  lu  lime,  the 
wastes  are  shown  black  to  the  left  of  the  diagram  for  ihrev  rep- 
resentative times.  The  author  then  discusses  municipal  tr.iCiiig 
He  finally  speaks  of  the  comparative  costs  of  different  artificial 
illuminanti.  In  comparing  gas  and  electric  lighting  one  may 
compare  the  immey  paid  for  gas  or  for  electric  energy,  but  to 
make  a  real  comparison  many  other  factors  are  to  be  taken  into 
account.  "In  addition  to  the  co'st  o(  lamps,  mantles,  etc..  we 
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must  remember  lhat  if  an  iltuminant  spoils  tlic  decorations,  the 
extra  cost  of  redecorating  should  be  charged  against  it.  Gas 
blackens  the  ceilings  and  destroys  paint  and  so  on ;  and  the  extra 
cost  of  decoration  may  be  as  heavy  as  the  whole  cost  of  electric 
light,  in  which  case  it  does  not  pay  to  employ  gas  at  any  price. 
This  argument  annoys  the  gas  industry,  but  it  is  sound  and 
good."— Lond.  Elec,  December  i. 

Htrls. — A  French  translation  of  posthumous  notes  by  Herman 
von  Helmholtz  on  the  life  and  work  of  Heinrich  Hertx.  These 
notes  were  originally  published  as  an  introduction  of  the  German 
edition  of  the  collected  works  of  Hertz.— Gen.  dcs  Scu'ntci. 
December  15. 

Export  flHjm«j.— Pkenttss.— An  article  giving  hints  on  how 
to  start  a  foreign  trade.  The  author  says  that  four  steps  arc  re- 
quired: getting  a  lay  of  the  land  and  a  knowledge  of  the  situa- 
tion, creating  a  demand  among  consumers — best  by  personal 
solicitation — sometimes  by  advertising  or  other  means,  appointing 
agents  and  teaching  them  the  goods  and  selling  methods,  learning 
to  please  the  foreign  customer  and  consumer.  Foreign  com- 
merce takes  time  to  build ;  it  grows  slowly ;  it  requires  the  ex- 
penditure of  much  money. — Am.  Machinist,  December  28. 

/?raui'»ig*.— RoNDtNELLA.— A  paper  on  the  reproduction  of 
drawings  of  great  length  or  number  by  photographic  methods. — 
Proc.  Eng's  Club  of  Phila.,  October. 

Foundry. — .\n  illustrated  description  of  the  foundry  depart- 
ment of  the  Olds  Motor  Works,  of  Lansing,  Mich.,  which  fur- 
nishes castings  for  the  Olds  Motor  Works,  for  the  Olds  Gas 
Engine  Conjpany  and  for  the  .American  Suction  Gas  Producer 
Company.  The  equipment  of  the  foundry  and  the  method  of 
•hop  management  are  described.— rfct-  Foundry,  November. 

Electromagnetic  Separation. — An  illustrated  description  of  va- 
rious types  of  cicctromagrctic  separators,  made  by  German 
firms,  for  iron  ore  concentration.— t'/<-t.  h.  Polyl.  Rundschau. 
November  15. 


BOOK  REVIEWS. 
•   

Die  .\urcABE.v  out  Puotociiemic  By  Dr.  R.  Luther.  Leipzig: 
Johann  .\mbrosius  Harth.    18  pages.  Price,  .80  mark. 

This  m.iy  be  char.icteri7cd  .is  an  immoderate,  poorly  balanced 
eulogy  of  photochemistry,  by  an  enthusi-ist  whose  enthusiasm  out- 
runs scientific  <lec<irum  and  good  sense.  The  occasion  was  the 
taking  of  a  chair  at  the  L'r)ivcrsity  of  Leipzig,  by  Dr.  Luther, 
and  he  certainly  "let  them  have  it."  The  body  of  the  address 
deals  in  somewhat  inconclusive  glittering  generalities,  from  which 
little  real  information  can  be  gleaned,  while  the  peroration  of 
over  a  page  deals  out  such  stuff  as : 

"Eyes  up!  Observe  with  all  five  senses,  so  that  nothing  es- 
capes our  attention.  Complain  not,  let  us  all  rejoice!  We  will 
rejoice  over  the  immeasurable  field  for  work,  over  the  inex- 
haustible scientific  domain.  We  will  cullect  each  experience,  uti- 
lize every  scientific  and  technical  advance  for  our  purposes,  extend 
our  researches  to  the  highest  and  the  lowest  temperatures, 
into  the  cxtrcme«t  ultra-violet  and  far  past  ultra-red  to  the  long- 
est clectrontagtietic  waves,"  etc.,  etc. 


Ei-KKTBOLVsr.  GrsrHMoLZKXER  S.SLZE.   4{y  Richard  Lorcnz.  Vols. 

I  and  II.    HalK-:  Wilhelin  Knapp.    Vol.  I.  217  pages;  Vol. 

II.  257  pages.  Price,  8  marks. 
These  two  remarkable  monographs  arc  de-^erving  of  the  best 
attention  of  everyone  interested  in  electrolysis,  purely  scientific 
and  applied.  Prof.  Lorenz  and  his  students  have  given  their 
especial  attention  during  some  year*  to  the  electrolysis  of  molten 
salts,  and  in  this  work  \vc  have  a  compilation  of  all  that  has 
been  published  by  others,  with  numerous  illuminating  criticisms, 
and  a  very  complete  account  of  the  contributions  which  have 
emanated  fft)ni  the  Zurich  Polytechnicum,  Part  I  deal*  simply 
with  the  f.icts  concerning  the  phenomena  observed  when  various 
salts  of  the  various  elements  arc  electrolyzcd.  The  treatment  is 
systematic,  complete  and  will  tie  the  standard  work  i«f  reference 
in  this  line.  Part  11  deals  with  the  conductivity  of  melle<l  salts, 
the  question  of  movement  of  ions  in  ihcm  and  the  application  of 
Faraday's  law.  In  this  splendid  trc.ntisc  of  jso  page*  Prof. 
Lorenz  lays  bare  the  scientific  foundations  of  the  subject.  He 
proves  that  Faraday's  law  applies  absolutely  and  that  solutions 


of  metals  in  their  own  fused  salts,  analogous  to  colloidal  solu- 
tions, play  an  extraordinary  important  role  in  electrolysis.  Every 
electrochemist  should  buy  and  study  both  these  monographs; 
they  are  unique  in  electrochemical  literature. 

Growth  of  the  Demand  Indicator  Business  in 
the  United  States. 


By  J.  S.  CoBMAS. 

The  Wright  Demand  Indicator  was  invented  by  Mr.  Arthur 
Wright,  of  Brighton,  Kngland,  for  use  with  the  Wright  Demand 
System  of  Charging  for  electricity.  ThiN  system  was  introduced 
in  Brighton  in  i8<jj  and  was  promptly  fullowcd  by  increased 
sales  and  income,  by  greatly  improved  load  factor  and  by  a 
large  increase  in  the  number  of  long-hour  customers. 

The  first  Wright  Indicator  in  th-.  United  States  was  brought 
over  from  England  in  1896  by  Mr.  R.  S.  Hale.  In  i8o7  Mr. 
Wright  himself  read  before  the  National  Electric  Light  Asso- 
ciation at  Niagara  Falls  a  paper  entitled  "Profitable  Extensions 
of  Electricity  Supply  Stations,"  in  which  he  outlined  his  system 
in  detail.  This  served  to  fixus  the  attention  of  central  station 
managers  on  the  rate  question,  and  the  principles  enunciated  by 
Mr.  Wright  rapidly  gained  recognition.  .'\t  the  present  time  a 
demand  system  of  some  form  based  cn  these  principles  is  in  use 
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in  the  more  prominent  cities  of  the  I'l.ion.  siic'i  as  New  York, 
Chicago,  Koston,  Detroit,  Cleveland,  Cincirnati,  St.  Limis,  To- 
peka,  Denver,  St.  Paul,  Minneapolis,  Seattle,  Rochester.  N.  V., 
and  Springfield,  Ma*s.,  as  well  as  in  a  large  number  of  the  smaller 
cities. 

The  maniif.nclitre  of  Wright  Demard  Indicators  in  this  country 
w.is  W«iin  ill  iSfiS  by  the  General  Incani|escrnt_  .Arc  Light  Com- 
pany, of  New  York,  which  purchased  the  right  from  the  English 
cnmpany.  The  business  grr«  rapidly  and  was  transferred  to  Pitts- 
field  in  lijo.t.  when'  improved  f.tcilities  were  obtained  and  the 
present  capacity  <ii  the  works  of  the  Stanley  General  Incandescent 
Manufacturing  Cnmpany  is  1.000  imiicators  per  week.  The  busi- 
ness continues  to  grow  and  for  the  first  ten  months  of  the  present 
fiscal  year,  which  dates  from  February  1,  is  alre.idy  34  per  cent 
.iliead  of  last  year's  total. 

The  arconipanying  illustrati<in  gives  a  general  view  of  the  test- 
ing and  assembly  room  at  the  factory  with  three  testing  racks 
in  the  center  and  in  the  backgnnind  to  the  loft  the  zero-setting 
benches,  .After  the  rerns  of  the  tubes  are  determineil  the  instru- 
ntenls  are  assembled  complete  an<l  then  submitted  to  final  test. 

Turbo-Alternator  for  Glasgow,  Scotland. 

.AIlliouKh  the  cUclricril  eletails  of  turbo-allcrnators  necessarily 
demand  close  atletittoii.  the  most  serious  prolilrnis  encountered  in 
their  design  are  those  of  a  mechanical  nature,  on  account  of  the 
high  rotative  speed.  We  are  able  to  give  below  a  description  of  a 
few  of  the  mechanical  and  electrical  features  of  a  3000-kw  turbo 
alternator  built  by  Dick.  Kerr  &  Company,  of  London,  for  the 
Glasgow  Cor|K>ration.    The  alternator  has  been  designed  ^^^C 
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liver  three-phase  currents  at  6,600  volts,  and  having  four-pule  and 
operating  at  750  r.p.m.,  it  is  a  2S-cyclc  machine. 

The  statur  completely  wound  is  sluiwn  in  Fig.  1.  The  frame 
i(  made  of  strong  cast  iron,  and  supports  the  slator  laminations. 
The  winding  is  embedded  in  slots,  and  insulated  by  means  of 
pure  mica.  Special  ventilating  ducts  are  provided  in  the  frame, 
and  stifTening  fingers  clamped  on  the  outside  of  the  laminations 
obviate  danger  of  vibration.  The  feet  of  the  alternator  frame  are 
bolted  to  a  special  bed  plate  which  is  so  arranged  that  the  stator 
may  be  moved  in  a  direction  parallel  to  the  shaft  so  as  to  uncover 
the  rotor  for  easy  inspection.  Perforated  shields  protect  tlie  out- 
side windings  against  accidental  contact  or  mechanical  injury, 
and  are  fitrnishcd  with  open  spaces  for  ventilation.  The  outside 
of  the  high-tension  windings  is  covered  with  sufficient  insulation 
for  the  full  voltage. 

A  view  of  the  rotor  is  given  in  Fig.  2.  The  body  is  built  up  of 
a  central  solid  steel  casting  cast  under  pressure  with  four  pro- 
jecting poles.    This  central  body  is  machined  .md  Imrcd  ont  to  a 
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diameter  larger  ihan  ih*-  shaft.  Two  cross-shaped  pieces  arc  built 
at  each  end  of  the  central  body,  and  carry  the  rotor  on  the  shaft. 
These  parts  arc  so  arranged  in  reference  to  the  shaft  .is  to  leave 
an  annut.ir  space  .ill  around  for  ventilation.  On  the  central  body 
radially  drilled  passage*  are  provided,  which  correspimd  to  air 
ducts  in  the  Liminated  pole  tips,  these  being  in  line  with  openings 
left  in  the  stator  iron.  The  pole  tips  arc  laminated,  .vid  are  dove- 
tailed on  the  vtcti  casting  of  the  central  l>f)dy.  Special  end  pieces, 
also  dovetailed  on  the  steel  casting,  retain  the  laminated  tips  in 
position  and  at  the  same  time  act  as  checks  against  centrifugal 
force  to  keep  the  spi>ols  in  position.  To  guard  against  centrifugal 
force  which  would  tend  to  spread  the  field  coils,  laterally  wedged 
pieces  arc  inserted  between  adjacent  coils,  pressing  against  them 
and  the  Kiminated  pole  tips.  The  field  winding  is  built  up  of  .solid 
copper  strip  wound  on  edge,  insidatcd  between  turns  by  means 
of  paper  and  mica,  and  supported  in  a  special  copper  spool  with 
heavy  insulated  flanges.  The  spools,  after  being  fonfled  and  in- 
sulated, are  subjected  to  hydraulic  pressure  in  the  axial  direction 
of  al>out  50  per  cent  over  the  pressures  to  which  they  would  be 
subjected  from  centrifugal  action  in  normal  running.  The  copper 
winding  of  the  field  bears  flat  on  the  insulation,  thus  avoiding  any 
danger  of  cutting.  The  terminal  leads  of  each  spool  are  carried 
out  on  the  bottom  of  the  spool,  and  are  composed  of  very  thin 
and  flexible  copper  strips.  Between  the  spools,  special  wedges 
are  provided  against  the  horizontal  component  of  the  centrifugal 
force,  which  lends  to  open  the  spools.   The  spools,  after  being 


as.sembled  and  connected  up,  are  finished  on  the  outside  .surface, 
where  otherwise  the  copper  would  be  bare,  by  means  of  a  special 
■  varnish,  which  is  oil  and  waterproof,  and  presents  a  very  hard 
and  glossy  surface,  making  it  easier  to  clean  the  machine.  The 
shaft  is  special  pressed  steel  and  finished  all  over,  and  the  rotor 
is  pressed  over  it  with  about  too  tons  pressure. 

The  collector  rings  are  of  manganese  bronze,  fixed  over  a 
solid  steel  sleeve,  and  of  special  construction  so  as  to  make  it 


Vm.  2. — ROTOR  SHOWING  ARRANGEME.VT  OF  Fl.:i.»  WIN7IINGS. 

impossible  to  be  subject  to  deformation  under  working  condi- 
tions; the  collector  rings  are  shrunk  hot  over  special  micanitc 
rings,  which  arc  built  up  directly  on  the  steel  shell  of  the  col- 
lector rings.  The  leads  from  the  field  coils  are  carried  to  the 
collector  rings  and  are  protected  by  means  of  special  metallic 
caps  which  are  fitted  over  the  shaft  and  to  the  end  of  the  rotor 
body.  The  connection  of  the  leads  to  the  collector  rings  is 
also  protected  by  a  special  cap,  which  is  easily  remov.tble  for 
inspection  if  necessary.  The  finished  appearance  of  the  col- 
lector rings  and  rotor  body  is  such  as  not  to  have  any  loose 
connection  or  projecting  part,  making  it  possible  to  keep  the 
machine  clean  when  running. 

Fig.  .3  shows  the  performance  characteristic  of  the  turbo-alter- 
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FIG.  3.— TEST  OF  3,000-KW   ALTERNATOR   AT  6.70O  VOLTS,  75O  R.P.M. 

nator  when  operated  at  6700  volts.  Tlic  losses  shown  include  also 
those  due  lu  the  exciting  dynamo.  The  exciter  is  connected  to  the 
alternator  shaft  by  means  of  a  flexible  coupling.  , 
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Improved  Telephone  Transmitter. 


A  telephone  transmitter  which  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company,  Rochester,  X.  Y.,  is  just  putting 
on  the  market,  possesses  several  features  which  serve  to  distin- 
ifuish  it  from  the  usual  form  of  transmitter.  In  tlie  transmitters 
now  in  use  only  one  of  the  electrode*  is  vibrnted  with  the  dia- 
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phragm,  and  in  the  better  forms  ihis  one  electrode  takes  up  the 
same  amplitude  of  vibration  as  the  central  point  of  the  dia- 
phragm, which,  of  course,  is  the  point  of  maxinuim  movement. 
In  the  new  tran>mittcr  both  of  the  electrodes  arc  attached  to  the 
central  point  of  the  diaphragm  and  thus  produce  a  variation  in 
the  distance  between  the  electrodes  of  twice  the  amplitude  of 
vibration  of  the  central  point  of  the  main  diaphragm.    It  is  evi- 
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dent  that  a  tr.-tnsmilti'r  oonsiriictrd  along  these  lines  will  produce 
a  greater  volume  of  transmission  than  if  only  one  of  the  elec-  . 
trodcs  is  movable. 

The  mechanical  construction  of  the  transmitter  follows  out  the 
practice  that  has  been  found  to  be  the  most  satisfactory  for  high- 
class  appaanus ;  that  is.  the  use  of  highly-polished  carbon  elec- 
trodes and  irregtdarly  formed  carbon  granules  enclosed  in  a 
practically  moisture-proof  esse,  using  no  absorbent  material 
whatever,  so  that  the  transmitter  when  once  asitemblcd  should 
be  entirely  free  from  any  bad  effects  due  to  atmospheric  changes, 
and  should  be  equally  efficient  in  any  climate.  The  transmitter 
is  made  durable,  particularly  in  damp  climates,  by  the  use  of  an 
auxiliary  moisture-proof  diaphragm  over  the  main  diaphragm. 


FK;.  3. — TRANSMITTEB  CLI'. 

thus  preventing  any  chemical  action  of  the  main  diaphragm,  dtie 
to  moisture  of  alkali  from  the  breath. 

Tile  construction  of  the  instrument  is  dearly  shown  by  the 
accompanying  illustrations.  It  will  be  noted  that  what  corre- 
sponds to  the  front  electrode  in  the  ordinary  transmitter,  is 
divided  into  two  halves,  each  forming  a  terminal.    The  back 


disc  with  highly  polished  carbon  is  used  only  as  an  electrical 
connection  between  the  two  halves  of  the  transmitter.  Fig.  1 
shows  the  diaphragm  with  the  connectors  and  cup  attached.  Fig. 
2  shows  the  front  view  of  the  cup  with  the  diaphragm  removed, 
and  the  method  of  fastening  the  connectors  to  the  electrodes. 
Fig.  3  shows  the  cup  dismounted  with  the  granular  carbon  re- 
moved;  a  .shows  the  front  of  the  cup  with  the  electrodes  fast- 
ened to  the  auxiliary  mica  diaphragm;  b  shows  the  cup  with 
the  back  carbon  disc.    Fig.  4  illustrates  the  parts  of  the  cup;  c 
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Is  the  back  or  neutral  carbon  di«:;  d.  the  cup;  e,  the  separating 
ring :  f,  the  electrodes  and  mica  diaphragm ;  g,  tlic  clamping  ring. 

The  carbon  electrodes  used  in  this  transmitter  are  manufac-. 
turcd  of  a  special  grade  of  very  dense  carbon  properly  treated, ' 
so  that  it  is  of  exceedingly  low  resistance,  and  they  are  securely 
soldered  to  the  connecting  discs  without  the  use  of  any  salts 
or  acid.  The  diaphragm  is  made  of  extra  hard  aluminum,  and 
is  protected  by  a  celluloid  disc.  The  auxiliary  diaphragm  for 
sealing  the  carbon  cup  is  made  of  selected  India  mica,  and  is 
securely  held  in  place  by  the  clampiitg  ring.  No  metal  whatever 
is  used  in  the  construction  of  the  transmitter  excepting  brass, 
thus  insuring  against  the  warping  which  may  occur  when  com- 
position parts  are  used. 


Central  Station  Employees  and  the  Company, 

Believing  that  the  relations  between  the  employees  of  a  cor- 
poration and  those  directly  responsible  for  the  success  of  its 
business  could  be  cultivated  and  developed  in  a  manner  inur- 
ing to  the  benefit  of  all  concerned,  the  Kdison  Electric  Illumi- 
nating Company  of  Brooklyn  made  a  very  interesting  essay  in 
this  direction  last  month,  when  it  invited  1,200  of  its  employees 
and  members  of  their  families  to  participate  in  an  entertainment 
at  the  general  offices  and  to  witness  an  exhibit  of  apparatus  ap- 
plied to  purposes  of  the  home,  the  office,  the  family,  etc.  The 
idea  was  cleverly  worked  up  and  the  programme  was  carried 
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through  admirably.  The  musical  programme,  for  example,  in- 
cluded exhibits  with  talking  m.ichines  and  by  the  electric  piano. 
In  addition  to  these,  exhibits  were  made  of  electric  cooking  and 
bf.iting  .ipparatus.  of  Oiristmas  tree  illuminations,  of  Cooper 
Hewitt  lamp>..  of  electric  setting  m.ichines.  of  electric  massage 
outfits,  of  Gray  writing  telautographs,  of  wireless  tel-.*itraph  out- 
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fits  in  actual  operation,  of  hea\'y  electrom.'iKnets  for  surgical  and 
other  uses,  of  the  Poulsen  speech-recorditig  teleKr.iphone,  of  the 
Aatarith  calcul.iting  machine,  of  the  Edison  business  phonograph 
and  of  modern  office  appliances.  This  was  suppletnented  by  a 
display  of  meters  under  the  care  of  the  meter  department.  The 
idea  was  to  give  emphasis  to  apparatus  requiring  central  station 
current  for  its  operation  and  to  familiarize  the  employees  in  all 
departments  with  the  opportuaities  of  the  most  diversified  kind 
that  existed  for  pushing  the  business  of  the  company  in  their 
own  homes  as  well  as  those  in  the  thousands  of  customers. 

It  is  interesting  to  tmdcrstand  that  a  direct  and  perceptible  im- 
petus was  given  to  the  work  of  the  company  by  this  admirable 
entertainment  just  before  Christmas,  and  the  vice-president.  Mr. 
W.  W.  Freeman,  is  to  be  congratulated  upon  the  .scheme.  An  il- 
lustration of  the  company's  methods  is  further  afforded  by  the 
fact  that  quite  recently  Mr.  Freeman  organized  a  class  of  sixty 
at  the  Pearl  Street  headquarters  who  are  undergoing  a  practical 
business  training  and  education  through  one  of  the  correspond- 
ence schools,  the  company  paying  the  entire  expense  of  the  work, 
as  it  is  considered  a  profitable  investment  in  improving  the  effec- 
tive status  and  ability  of  the  employees  in  the  business  depart- 
ment The  electric  cooking  and  heating  exhibit.  In  charge  of 
Mr.  Max  IxM?wcnthal.  and  with  Miss  Helen  Tovell,  as  demon- 
strator, is  herewith  illustrated. 


Westinghouse  Electrostatic  Voltmeter. 

The  Westinghouse  Electric  &  Mfg.  Co.  has  placed  on  the  mar- 
ket a  new  form  of  electrostatic  voltmeter  in  which  the  obstacles 
met  heretofore  in  the  design  of  an  instrument  of  this  type  for 
general  commercial  work  have,  it  is  claimed,  been  entirely  over- 
come. This  instrument,  which  is  illustrated  herewith,  is  stated 
to  require  for  its  operation  a  negligible  amount  of  energy,  and  to 
be  free  from  the  eflfcct  of  variation  of  wave  form. 

The  operating  tli-ments  are  immersed  in  a  special  grade  of  oil 
contained  in  a  metal-lined  wooden  case  with  an  insulated  cover. 
The  met.Tl  lining  act?  as  a  screen  to  prevent  outside  fields  or 
influences  from  affecting  the  meter.  As  the  insulation  is  one 
of  the  most  important  parts  of  an  instrument  of  this  type, 
a  few  of  the  advaniaRc«  derived  from  the  use  of  oil  may  be 
summarized  as  follows : 

(i)  The  distance  between  the  operating  elements  may  be  greatly 
lessened,  thereby  reducing  the  size  of  the  instrument.  (2)  The 
actuating  forces  arc  greatly  increased,  due  to  the  smaller  dis- 
tances between  active  parts  and  the  high  specific  inductive  cap- 
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acity  of  the  oil.  (j)  The  reduction  in  di>lance  between  working 
parts  of  the  meter  makes  possible  a  better  form  of  scale,  ii) 
The  oil  acts  as  a  damper  and  makes  the  instrument  nearly  dead 
beat  and  easy  to  read.  (5)  The  oil  buoys  up  the  moving  ele- 
ment, thus  removing  practically  all  weight  from  the  bearings. 

The  arrangement  and  relative  position  of  the  parts  of  the  meter 
are  shown  in  the  diagrammatic  sketch.    The  curved  plates,  Bi 


and  Bu  arc  of  such  a  shape  and  so  arranged  with  respect  to 
the  moving  element  that  a  deflection  in  a  positive  direction  short- 
ens the  gap  between  it  and  the  plates.  The  charges  induced  on 
the  two  extremities  of  the  moving  element  are  of  such  a  nature 
that  they  exert  forces  of  atraction  on  the  charges  on  the  plates, 
which  bring  about  such  a  movement.  The  turning  of  the  moving 
element  is  restricted  by  a  spring  and  the  deflection  of  the  pointer 
is  read  on  the  scale.  The  condensers,  Ci  and  Ct,  are  In  series 
with  other  parts  of  the  instrument,  one  plate  of  each  being  metal- 
lically connected  to  a  curved  plate,  and  the  other  to  a  terminal. 

The  curved  plates,  with  the  condenser  plates  attached  are  sup- 
ported from  the  insulated  cover  by  means  of  grooved  posts  of  able 
insulating  material.  The  separate  condenser  plates  are  supported 
in  a  similar  manner.  As  all  parts  are  firmly  fastened  to  the  same 
base,  they  arc  held  in  constant  relation  to  each  other,  and  no  er- 
ror can  result  due  to  disarrangement  of  parts.  The  height  of  the 
oil  in  the  case,  together  with  the  long  paths  over  the  suspension 
posts,  prevent  leakage  between  the  plates.  The  horn-shaped  ter- 
minals extend  to  the  same  distance  below  the  oil  as  the  smpension 
posts  and  arc  also  grooved  to  prevent  leakage  over  their  surface. 

The  bearing  springs  and  adjustments  are  similar  to  corre- 
sponding parts  of  Westinghouse  standard  indicating  instruments. 
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The  cylindrical  parts  of  the  moving  elements  are  hollow,  and  so 
prop<.)rlioned  that  the  buoyant  effect  of  the  oil  removes  almost 
all  weight  from  the  bearings,  thereby  eliminating  friction  and 
wear.  The  scale  over  which  the  pointer  passes  is  placed  on  an 
edgewise  cylindrical  form  similar  to  the  scale  of  an  edgewise 
switchboard  instrument,  and  the  reading  may  be  taken  from  a 
safe  distance.  With  the  exception  of  the  glass  window  through 
which  the  scale  is  read,  the  cover  over  the  pointer  is  all  metal, 
and  .lets  a<  a  screen  10  prevent  external  static  fields  from  affecting 


the  pointer.  Instruments  of  this,  type  may  be  obtained  for  poten- 
tials as  high  as  300,000  volts.  The  one  shown  in  the  illustrations 
may  be  used  for  voltages  up  to  100,000  volts  with  the  condensers 
in  circuit,  or  for  approximately  50.000  or  25,000  volts  with  one 
or  both  condensers  short-circuited.    The  case  is  2i  in,  long. 


shown.  18  in.  above  the  case. 
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Nernst  Lamps  vs.  Gas  Arcs. 


Many  valuable  suggcMions  for  central  station  managers  are 
contained  in  a  recent  issue  of  the  Kcrnst  Centra}  Station  Bul- 
Utiu,  which  calls  attention  to  a  few  instances  drniDnstratinR  what 
can  be  done  with  the  Xernst  lamp  in  anti-|;as  campaigns.  It  is 
said  that  in  the  State  of  Massachusetts  alone  N'cmst  lamps  have 
replaced  at  least  3.000  gas  arcs  within  the  year  ending  November 
30,  1905.  A  few  of  the  cities  are  treated  specifically.  At  Lowell 
the  Electric  Light  Corporation  sells  electricity  on  a  sliding  scale 
at  from  18  cents  to  8  cents  per  kw-hour,  in  competition  with  gas 
at  90  cents  per  1,000  cu.  ft.  This  company  has  recently  put  in 
about  600  glower  units,  replacing  two,  three  and  five-burner  gas 
arcs.  With  electricity  at  15  cents  per  kw-hour  and  gas  at  $1.20 
f<r  1,000  cu.  ft.,  the  Pitl>ficld  Electric  Light  Company  has  in- 
stalled about  400  three-glower  lamps,  each  of  which  replaced  a 
foiir-bumcr  gas  arc. 

The  Salem  Electric  IJght  Company,  which  sells  electricity  at 
to  cents  in  opposition  to  gas  at  $1.20,  has  installed  600  three- 
glower  \ernst  lamps,  which  have  replaced  about  the  same  number 
of  gas  arcs.  It  is  stated  that  the  cost  for  maintenance  of  these 
N'crnst  lamps  averages  about  7  mills  per  kw-hour.  .At  Cam- 
bridge there  have  been  installed  51  six-glowcr  and  abf)ut  400 
three-glower  Nernst  lamps,  which  have  replaced  gas  arcs  in 
almost  every  instance.  The  lamps  are  funiished  on  contract 
for  one  year,  electricity  being  supplied  at  the  rate  of  20  cents  per 
kw-hour  for  the  first  400  hours  per  year  and  10  cents  per  kw-hour 
for  all  succeeding  hours.  Each  rate  is  subject  to  a  discount  of 
15  per  cent.  The  gas  consumer  at  this  place  owns  his  gas  arcs, 
paying  $1.00  per  i.ooo  cu.  ft.  for  g.-is  and  50  cents  per  lamp  month 
for  maintenance.  The  Cambridge  Electric  Light  Company  is 
maintaining  all  N'crnst  lamps  and  it  has  publicly  stated  that  the 
cost  has  a'i  yet  not  exceeded  S  mills  per  kw-hour. 


Automatic  Time  Switch. 


The  Hartford  Time  Switch  Company,  97  Warren  Street,  New 
York,  is  placing  on  the  market  a  new  type  (Type  F)  of  auto- 
matic switch  which  is  the  result  of  a  number  of  inquiries  received 
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AUTOMATIC  TIME  SWITCH. 

from  central  stations  for  a  switch  that  could  be  located  inside  of 
the  hollow  electric  light  poles  that  arc  now  coming  into  general 
use  in  the  larger  cities.  The  switch  is  made  extremely  compact, 
»nd  will  fit  into  any  pole  having  an  inside  diameter  of  in.  and 
*n  Opening  of       in.  by  10  in. 

A  Sclh  Thomas  eight-day  lever  movement  is  used  to  operate 
the  switch,  and  is  so  arranged  that  it  is  entirely  separated  from 


the  switch  proper.  l)y  this  means  the  quick  operation  of  the 
switch  in  making  and  breaking  docs  not  in  any  way  bring  any 
<(train  upon  the  time  train  or  affect  the  accuracy  of  the  clock. 
The  company  states  that  for  a  considerable  period  a  number  of 
these  switches  have  been  in  successful  operation  on  street  cir- 
cuits in  different  cities,  and  in  every  case  the  trials  have  resulted 
in  its  adoption  for  permanent  service. 


Insulating  Testing  Set. 

The  accompanying  illustrations  show  an  insulating  testing  set 
which  possesses  several  unique  features.  The  complete  equipment 
consists  of  a  direct-current  magneto-generator  and  an  electrostatic 
ohmmeter  combined  in  one  case.    The  ohmmetcr  consists  of  a 
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FIGS.  I  A.M)  2.— TESTINC  SET  AND  OI.\CRAM  OF  CONNECTIONS. 

vertical  needle  with  15  parallel  vanes  about  .3  of  an  inch  apart 
These  work  into  sets  of  fixed  inductors  of  specially  calculated 
shape. 

The  method  of  working  can  be  leanicd  from  Fig.  2.  The 
generator  has  one  of  its  terminals  attached  directly  to  one  quad- 
rant, A,  of  the  electrostatic  ohmmeter,  and  the  same  terminal 
attached  through  a  resistance,  R,  to  the  other  quadrant,  P,  of 
the  ohmmeter.  The  other  terminal  of  the  generator  is  connected 
to  the  vane.  I'.  The  quadrant.  B.  is  attached  to  the  line  to  be 
tested  and  the  vane,  V,  is  attached  to  earth. 

When  the  insulation  between  the  earth  and  the  line  is  infinite, 
there  is  no  current  flowing  through  the  resistance,  R,  and  the 
vane,  f,  takes  up  the  position  shown  on  the  diagram.  When  a 
current  flows  fmni  F.  to  L,  there  is  a  drop  of  potential  due  to  the 
current  flowing  through  R ;  the  quadrants.  and  D,  are  then  at 
different  potentials,  and  the  vane,  f,  takes  up  a  new  position, 
which  position  is  detcntiincd  by  the  difference  of  potential  and 
\hc  shape  of  the  vane. 

This  testing  set  is  manuf.ictured  by  N'alder  Bros,  &  Thompson, 
Ltd.,  34  Queen  St..  Chcapsidr,  London,  E,  C. 


Vertical  Shaft  Frequency-Changers  for  Chicago. 


The  Commonwealth  Electric  Company  of  Chicago  has  placed 
orders  with  the  General  Electric  Company  fi^r  some  motor-gen- 
erator frequency  changers  with  vertical  shafts.  These  units  will 
have  step  or  thrust  bearings  at  the  lower  end  of  the  shaft  similar 
to  the  step  bearings  perfected  for  use  on  the  Curtis  turbine.  In 
fact,  the  machine  is  a  direct  result  of  the  dcvcldpmcnt  of  the  ver- 
tical shaft  .'team  turbine  in  which  the  weight  of  tht  shaft  and 
revolving  parts  is  taken  by  lluid  pressure  in  the  step  bearing.  The 
units  ordered  arc  each  of  1,000  kw  capacity,  and  will  run  at  300 
r.p.m.  They  consist  of  a  synchronous  motor  taking  three-phase, 
25-eycle  current  at  9.000  volts  and  driving  a  three-phase,  6o-cyctc, 
2.200-3j<oo-volt  star  connected  generator  for  supplying  the  Com- 
monwealth three-phase,  4-wire  distribution  system. 

The  advantaRo  ribi.nincd  by  the  use  of  a  vertical  shaft  machine 
with  a  fluid  step  bearing  is  that  the  machine  occupies  less  space ; 
and  the  friction  losses  are  less  than  with  a  horizontal  shaft. 
The  low  friction  losses  on  the  Curtis  turbine  have  been  a  mat- 
ter of  note  among  those  operating  them  for  some  time.  If  left 
free  to  rtni  with  steam  shut  off,  they  will  run  for  hours.  The  con- 
struction of  vertical  shaft  rotary  converters  of  this  type  has 
not  been  atlemptc-d  because  of  the  absence  on  a  vertical  shaft 
machine  of  the  end  play  which  is  apparently  necessary  to  give 
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good  commutator  wear.  On  a  motor-generator  frequency  chang- 
ing set  this  objection  does  not  exist.  The  low  friction  loss  in 
this  vertical  shaft  type  of  machine  is,  of  course  to  be  accounted  for 
by  the  fact  that  most  of  the  weight  floats  on  the  tluid  of  the 
step  bearing. 


Feed-Water  Strainer. 

'ITie  "Twin"  strainer  illustrated  herewith  is,  as  its  name  im- 
plies, two  strainers  in  one,  which  are  allernately  thrown  in  and 
out  of  action  by  simply  operating  a  pair  of  valves,  the  one  not 
in  use  being  accessible  for  cleaning.  The  apparatus  consists 
of  a  casing  having  two  passage  ways,  each  containing  a  basket 
shaped  strainer  removably  secured  in  the  side  of  the  casing  form- 
ing perforated  pockets  which  catch  and  retain  the  dirt  in 
the  water.  By  a  simple  arrangement  of  the  valves  the  flow  of 
the  water  (or  any  other  liquid  to  be  strained)  is  caused  to  pass 


FEED-WATER  STRAINER. 
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through  one  basket  while  the  other  being  out  of  ser^-ice  can  be 
cleaned  and  replaced  w^ithout  interrupting  the  flow. 

.\cce&s  to  the  basket  for  cleaning  is  had  through  doors  in 
the  front  of  the  casing,  and,  as  the  idle  basket  is  not  under  pres- 
sure, or  suction,  as  the  case  may  be,  it  can  be  removed,  cleaned 
and  replaced  in  a  few  minutes,  the  door  replaced,  when  this  bas- 
ket is  again  ready  for  ser\'ice.  On  account  of  the  case  and  rap- 
idity of  manipulation,  it  is  stated  th.-it  the  strainer  will  handle 
water  containing  any  amount  of  solid  matter. 

This  apparatus  is  built  by  the  Liberty  Manufacturing  Company, 
6910  Susquehanna  St.,  Pittsburg,  Pa. 


Air  Heater. 


Small  boiler  plants  waste  a  large  proportion  of  the  heat 
of  the  fuel,  and  any  device  which  would  make  it  possible  tu 
save  a  considerable  part  of  this  should  be  of  interest  to  many. 
.\ir  may  be  heated  and  dried,  in  the  same  way  that  water  is 
heated  in  an  economi/cr,  by  the  waste  heat  in  the  flue  gases, 
(ind  the  Green  Fuel  Ectmomirer  Co.,  Matteawan,  N.  Y.,  has  re- 
cently introduced  a  de\'ice  for  this  purpose. 

As  seen  in  the  accompanying  illustration,  the  air  heater  is 
constructed  substantially  like  an  economizer,  with  the  exception, 
however,  that,  uhilc  in  the  economizer  all  the  water  enters  at 
the  liottom  header  and  passes  out  from  the  top  header,  in  the 
air  healer  the  air  is  forced  by  a  fan  first  down  through  one 
set  of  tiiljes  and  up  tlirough  another  set,  and  then  down  again, 
and  so  on  until  it  leaves  the  heater  to  be  distributed  by  pipes 
to  drying  chambers,  work  rooms  or  other  places  where  it  is 
to  be  used. 

The  cold  air  from  the  blower  enters  the  heater  at  the  end 
where  the  flue  gases  leave  to  pass  the  chimney,  while  the  heated 
air  IS  taken  out  at  the  end  nearest  to  the  boiler,  where  the  flue 
gases  are  the  hottest.  In  this  manner  a  tiniform  and  high  dif- 
ference of  temperature  is  maintained  beUvtrn  the  tino  (jases 
outside  the  tubes  and  the  air  inside  the  tubes,  a  condition  re- 


quired for  the  most  rapid  transfer  of  heat  through  a  given 
amount  of  conducting  surface. 

These  heaters  have  for  some  time  been  in  successful  opera- 
tion in  steam  laundries,  textile  mills  and  hospitals.    In  laundries, 
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the  healer  and  the  economizer  can  be  worked  together  very 
nicely,  the  economizer  furnishing  the  hot  water  for  washing, 
etc.,  and  the  heater,  the  heated  air  for  drying  the  clothes. 


Water  Motors. 


The  accompanying  illustration  shows  a  small  water  motor  put 
to  domestic  uie.  The  motor  is  mounted  on  a  hollow  brack. t 
through  which  the  water  flows  from  the  wheel  lo  the  outlet.  The 
ball  joint  is  made  of  brass  accurately  turned,  so  that  it  forms  at 
all  times  a  perfectly  water-tight  union  and  yet  permits  adjust- 


W.\TrR  MOTOR  DRtVI.VG  SEWING  M.U'HINE. 

mcnts  readily  to  be  made.  The  wheel  is  of  the  impulse  type, 
numerous  buckets  being  riveted  to  the  outer  edge  of  the  disc  of 
the  wheel.  The  admission  nozzle,  which  extends  into  the  casing, 
is  of  a  size  such  as  to  use  from  six  to  ten  cubic  feet  of  water 
per  hour  for  driving  a  fan  motor,  and  a  proportionately  larger 
.amount  is  required  for  power  motors.  These  motors  are  built 
by  the  A.  Rosenberg  Moior  &  Manufacturing  Company,  Balti- 
more. Md. 
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Industrial  and  Commercial  News 


TME  WEEK  IN  TR.\DE.— Bii  ^ncs*;  in  coiniiKrcial  lines 
lagKtil  iiK  what,  iiKTchants  bciiiL;  it;  iliu  midst  of  stock-taking 
ind  iIkici  iro  not  UispOitrd  to  secure  fresh  supplies.  As  a  rule, 
however,  pricv*  had  a  higher  tcndcno'.  The  unseasonable 
wcatlier  had  an  adverse  effect  upon  retail  tr.\de  and  on  reorders 
from  svholvisli:,  bul,  on  the  other  hand  it  favorc<l  outdoor  activi- 
tif-5  ntid  facilitated  railroad  transport.  More  activity  is  shown  in 
I'miv;  trade  and  requests  for  prompt  shipment  are  being  re- 
ceived earlier  ttriti  usual.  The  month  of  fWfuiber  last  was 
perhaps  the  ir  s'.  iiu  iith  of  the  year  r  r.:ilri  ,ul  .  the  gain  in 
(jross  earnings  over  those  of  the  same  iimiith  ui  1904  being 
12  per  cent.  The  railroads  have  still  six  months  of  large  busi- 
ness in  'inht.  As  to  general  trade  and  industry,  the  general 
boSik-i  -.•ciiiv  to  that  igo6  will  be  very  active.  Manufacturers 
ent<  ri th,'  year  with  a  heavy  volume  of  business  booked  and 
vvi;  1  <  \Lr  li-nt  prospects  for  a  contnuiance  of  activity.  In  iron 
and  «.k-ei  business  is  of  an  ex^^lciif  character  for  a  period 
that  is  usually  dull.  Pig  iron  linv.  ^trenijtl),  and  a  heavy 
buyijiir  movOTient  ii  expected  shortly.  Leaders  in  industry 
preiJii^  i  yri.a  ir.irt:;y  of  pig  iron  within  the  n<:\!  ilirn-  months. 
.Str.  l  r  ill  makers  announce  additional  orders,  and  indications 
are  ili.ii  ii/<5  will  e.tceed  ail  previous  years  in  this  line.  Bridge 
builders  report  a  goodly  volume  of  business,  and  makers  of 
structural  shapes  arc  actively  engaged.  Within  the  past  fort- 
night or  foreign  mills  have  made  additional  sales  in  this 
coinitry  Wire  products  are  very  strong.  The  copper  market 
at  home  and  abroad  is  firm.  The  London  metal  market's  story 
about  immense  rcshippents  of  ingot  copper  from  China  is 
discreditcfl  by  copper  biiyt-rs  in  Fnmix-  :;n«I  America.  For  three 
nioiulis  ;.iri;c  metal  u%rr^  1  in  .unl  in  lln^laud  have  been  try- 
ing thr  iiit;li  ncrrr^!'  in  t  r.inn  to  buy  eopjicr  so  as  to  depress 
prices  in  .Kl  ciiLiilcnt,  .ind  -ilscy  have  found  that  the  bulk  of 
the  copper  shippni  tu  (hini  ti.ns  gone  into  consumers'  hands. 
European  copper  in mji-ii  uiri  i<  li  ive  already  taken  nearly  all 
the  copper  that  o-.-i         iii.irki'.  in  Oiirn  and  Inpnn  Thi* 

domestic  eopptr  m:irki*.-  .-itc  niiut  uiclt  f\:\]y  ■.iist.imivi  Ihk^i 
level  prices  for  ;.nnu-ili.itc  ili--'.iv<T;, .  rii.n  liiere  is  <t  legitimate 
shortage  of  c'^pinr  inniu-ui.irr  ili!nt  ry  hereabouts  is  shown 
by  the  fact  that  several  ccpp  'r  •a'ld  ti-i^'i  rollings  ulills  in  the 
Middle  and  Eastern  States  '.Oiiih  ms^.iIIv  start  up  after  the  holi- 
day; 3rr  'fiH  'hnt  dowti.  1  he  managers  of  these  plants  say 
that  thi  >  nrc  w.u;  nc;  lor  i  oppcr  on  contracts  soon  to  expire  and 
ih.it  they  expert  to  pay  not  less  than  iSl^ic-  to  iSjic.  per  lb. 
:;-nlll^'ll  this  year.  Local  quotations  for  lake  and  electrolytic 
copper  are  iST^sc.  and  igc. ;  c^^tiiiB'  copppr.  rJ^'.i  .ind  T^'iic  For 
immediate  delivery,  in  lots  <•>  io.<xx)  Ui  i  s.r-rr  |l:s  ,  ;,r.ycr>  .ct;- 
paying  30c.  per  fb  st  Eastern  and  .\liddU  W  citrm  distributing 
j.oiiits.  The  in.iiktr  t'. ir  nluminum  is  active  iiru'cr  orders  froni 
electrical  appni.itus  makers,  who  arc  snl  -iitntim;  it  for  cop- 
per. The  output  of  domestic  ah-uiii  in  h.i-.  imrcascd  tenfold 
in  as  many  ycr.rs.  Las)  year's  domestic  production  was  9,250^000 
lbs.  [iriu!stn-,-t  s  reports  220  business  failures  in  the  week  end- 
ing January  4th,  against  312  the  week  previous,  and  278  the 
corresponding  week  in  1905  Failures  for  1905  were  slightly 
beluw  the  average  of  the  past  six  years,  ntimVrinf^  only  9,970, 
as  against  10.422  in  1904.  a  decrease  of  i  11  ;  >  from  the 
latter  year.  ;.n  inrr^nse  of  3  per  cent,  over  icjo.v.  about  the  same 
numl«r  .is  m  t'xu.  and  only  3.4  per  cent,  more  th.in  in  the 
year  tHpt),  which  .saw  the  smallr-t  ntimbrr  for  a  generation. 
Liabilities  aggregated  $t2j,77o,oi  ■).  il.creasc  of  15  per  cent, 
from  190 V,  r>f  21  r^r  o'lil.  from  igo.t.  and  an  increase  of  only 
15  per  (i:it  .HIT  ix'.'.  I.argc  failures  wore  less  numerous  and 
darrtitt'iii;:  than  in  1904,  but  th"  drrroase  was  entirely  in  commer- 
cial .111(1  inr.nufacturing  line-,  1.  '  ink  failures,  though  not  quite 
r;i  iinniori^  ;:.  wrrf  jii«t  as  hurtful  as  res-irds  liabilities  as  in 
:i/i4  The  .SDiith  .i^.iiK"  >howed  any  important  increase  in  the 
Tinnili'.T  failing  a*  compared  with  1904,  And  the  Northwest  and 
s  Mitii.  ovinr  to  bank  failnm,  showiNl  only  increue  in  liabili- 
ties. 

TRADE  IN'  MANl'FACTL'RE.S.-It  is  cucouratjing  to  note 
that  manufacturers  participated  to  the  extent  of  more  than  M 
billiim  dollars  in  the  two  and  a  half  billiun  tUtliars'  worth  of 
coomtme  of  the  United  Suics  durinK  the  eleven  months  «nd* 


ing  with  November.  1935  Iisiri.:-  jii-t  Mi|iiilic-.i  \>y  tin;  De- 
partment of  Commerce  .tipI  Liibor,  llirniinh  it.s  HurL-.ai  ut  St.v 
lisiii  N.  _,;;.)W  tl-.at  t:ic  \.(l'.:i.-  of  iiiLi:aif;<;;tnr(r~'  mal'.-nals  itiiiiorlcd 
in  the  eleven  mnnths  ending  «illi  Novenibcr  \va;  inilhon 
dollars,  and  of  niair.ifuL-turcs  exported,  $20  million  .!oIl."irs, 
spc.iljtrir  in  round  terms.  1  iiis  by  far  exceeds  m  botii  imports 
of  ni.itirial  and  exports  of  manufactures  the  figures  of  any 
r.'irlirr  y.  ir  and  suggests  that  the  total  for  the  full  calendar 
v.. a  11A15  vmU  be  approximately  SS"  million  dollars'  worth  of 
matcnai  imported  for  'ne  in  manufacturing  and  570  million 
dollars"  worth  of  ni :i:ii;:ut.-.rr'-  exported.  I;  v.i  l  cxc<-f-d  by 
far  that  of  any  ^'f' ■  '  'li'-n  ><^'"^  W'Ah  in  the  miiioits  oi  uiateria! 
for  use  in  mamif.v.tnnni;  ;  iid  m  i  xp  'Tt^  <  f  manufactures.  In 
exports  of  manufactures  tlie  ligurcs  for  the  eleven  months  were 
520  millions,  against  459  millions  in  the  same  months  of  last 
yr:?r  ll  w.-^i  n<jt  until  thp  calendar  year  of  1904  that  manu- 
t.uturrs  c.\])oitiil  inir  rtM<  ;jed  a  total  of  SOO  niilliOM  dnll.irs. 
f  lit  111  the  calendar  year  1905  they  seem  likely  to  .ipproxtmatc 
millions,  since -the  exports  of  the  single  month  oi  Kovcm' 
her  were  over  48  million  dollars,  and  suggest  that  December 
will  probably  add  about  the  same  amount  to  the  eleven  months' 
figures  of  520  millions  alreadv  Tcrorderl.  In  the  calendar  year 
1904  the  value  of  nianufaclurt  ■■  i  .rtk  .l  uas  502  million.s.  hav- 
inif  fr>r  the  Srsf  f.\v!\«  croncd  she  5cii>-niilli«jn  line,  and  it  is  thus 
tiuiti-  aiJi.arcr.:  t'l.it  t'ne  fi>;nfcs  of  the  calendar  year  1905  will 
be  .'It  ic.ist  10  per  ><  iil  in  excess  of  those  of  the  record  year 
11X14-  Imports  of  iiKiiiiilVK-tniirs'  m.-iti-TL;il  irRte.-i^cii  Si  mil- 
lion (loliar'5  during  the  eleven  months  and  exports  ot  maiiu- 
f.icturcs  incrL-uviri  rxi  imllicns. 

TKAin.  WlTri  GERMANY.— Trade  between  the  Unitf^f 
States  imi  Ormany  in  the  fiscal  year  igos  aggregaini  ovrr 
300  million  dollars.  The  imports  front  Germany  were  )  18  mil- 
lion dollars  in  value  and  exceeded  imports  from  that  country  in 
any  earlier  year.  The  exports  to  Gennany  were  194  miliion  dol- 
lars in  vdne  and  exceeded  our  exports  to  that  country  in  any 
earlier  year  except  1904.  in  which  tl>e  total  was  a  little  oyer 
214  millions,  this  decrease  in  1905,  compared  with  1904.  having 
occurred  in  raw  cotton  and  being  due  altogether  to  a  fall  in 
price,  since  the  qtiantity  in  1905  was  greater  than  in  1904.  Com- 
paring conditions  in  1905  with  those  of  a  decade  earlier,  it  nay 
be  said  that  our  imports'  frcmi  Germany  have  grown  i:om  Hi 
million  dollars  in  1895  to  118  millions  in  1905,  while  oiil  .  xports 
to  that  country  have  grown  from  92  million  dollars  in  iHos  to 
194  millions  in  1905.  Thus  our  imports  from  Germany  i-K  re  iscd 
37  million  dollars  in  the  period  from  1895  to  1905,  and  our  <■>;- 
ports  to  that  country  increased  103  millions  in  the  same  time. 
In  the  more  advanced  grades  of  manufactures,  such  as  scientific 
instruments,  typewriters,  and  sewing  mamchincs.  our  exports  to 
Germany  show  considerable  gtowtli  as  compared  with  a  decade 
ago.  but  no  material  change  in  recent  years.  Typewriters,  for 
instance,  which  amounted  to  but  $228,710  in  1897,  were  $454  ''*5 
in  1900  and  $846,601  in  1905;  sewing  machines,  in  i8a>,  $47j^J> 
and  in  1905.  $982,558,  and  tcientUie  instrnnutiN»  in  18P8.  $iaS3S3> 
and  in  1903.  $539,309. 

RAILWAY  REBATES— It  is  staled  that  agents  of  the  Inter- 
state Commerce  Commission  have  discovered  evidi  :n:e  that  the 
General  Electric  Comp.my  has  for  seven  years  rcccivt-d  ;i  rebate 
ol  m  cents  a  ton  on  all  freight  shipped  out  of  Schenectady  over 
the  New  York  Central  and  the  Delaware  &  Hudson.  Last  year's 
rstatca  on  ^tpmentt  from  all  the  company's  plants  arc  said  to 
haw  been  Imkmoo.  Secretary  Westover.  of  the  electric  com- 
pany, admlta  the  aCKCnt  reductim,  but  points  out  that  it  is  only 
an  dlowancc  because  tbc  camp.-iny  switches  its  o\sn  freight  in  the 
yards  and  turns  over  {till  carloads.  .Anyone  »ho  has  visited 
Seheneelady  has  had  opportunity  tu  see  how  the  locomotives  of 
the  great  works  there  relieve  the  steam  lines  of  alt  switching. 

MATERIAL  FOR  URUGUAY.— La  Common  de  Lua  Etec- 
trica,  of  Monte  Videm  UtiVUayi  South  America,  F.  C.  Bottlell, 
technical  engineer,  would  like  catalogues  and  price  lists  of 
electrical  machinery,  steam  plant  turbines,  acc  lampis,  earbona, 
incandescent  lamps,  fittings,  instruments,  cable*,  etc  Mr.  Bou- 
tell  informs  vs  th.-.t  the  proent  supfdy  sUtion  erected  in  tS^^S 
with  a  present  capacity  of  ^,500  kw  in  steam  aHematars  is  to  be 
entirety  reconstructed.  At  the  same  time  a  plant  is  being  put 
in  for  street  railway  work  and  cables  are  being  laid  under 
ground. 
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BALTIMORE  A FF.MRS— Baltimore  ha^  rcci  vend  mag^iiifi- 
cenlly  from  the  vrrcat  fire  and  licr  industries  tlirivo.  As  to  elec- 
trical dcvclnimu  nts.  correspundcnce  «.ayK :  '  The  Consolidated 
Ga*  Company  ha^  Ijcfii  joined  uith  tlie  United  Electric  Light  & 
Power  Company  nndcr  the  name  ot  the  Cunsolidatcd  Gas,  Elec- 
tric Lijjht  &  Power  Company  H  i  1:1  c -iicerns  were  doing  an  ex- 
cellent bitsinesi  before  the  cuis,  .jil^uif  in.  and  arc  miderstixnl  to 
tic  equally  pro<pcrou>  m  u  ( ip;ii  ••itioii  lias  developed  in  the 
Maryland  Telephone  Company,  which  has  formed  a  rival  electric 
lixhtinK  company  thai  is  makniK  a  strong  hid  for  business.  At 
present  the  topic  npperiiio-.!  ;n  ihr  minds  of  Haltimore  financiers 
is  the  refinniieiiiR  of  the  I'nitid  Railways  Company.  The  prop- 
erty needs  iniprovenients  badly  and  is  riceiviiiK  them  from  funds 
that  would  riihcrwise  he  used  to  pay  the  interest  on  the  income 
bonds,  which  are  cumulative.  .V  sironR  faction  is  opposed  to  the 
policy  <if  the  management,  which  controls  the  nLijonty  of  the 
common  stock,  and  all  manner  of  plans  h.ivc  been  suggested  to 
be  discarded." 

GENERAL  ELECTRIC  SINGLE  PHASE— The  Toledo  & 
Chicago  Interurban  Railway  Company  has  been  cquippied  with 
the  General  Electric  smglc-phasc  system  and  will  soon  he  oper- 
ating about  50  mile-  around  Fort  Wayne.  Ind.  The  pmver  house 
at  Kendallville  has  two  8t)0-kw.  25-cycle  Curtis  turbine  genera- 
tors anrl  wi.l[  supply  current  to  the  trolley  at  3..?uo  volts  at  the 
power  house,  while  sub-stations  will  receive  3^1.000  volts  from 
transmission  lines  supplied  by  step-up  transformers  in  the  power 
bouse.  For  the  roilirw  efiiiipmcnt  for  the  50  miles,  fen  four- 
motor  General  E^eclnc  r^-hp  single-phase  alternating-current 
rompensaled  type  ei|uipmeiii>-  are  being  furnished,  operating  eight 
l  assi  ofTc  r  and  two  package  freiK'ht  cars.  Each  car  equipment  is 
fiirnislu-d  with  a  trolley,  air  compressor  and  air  brake.  The  air 
compressor  is  driven  by  a  compensated  motor  uperaling  on  both 
ahernating  current  and  direct  current.  The  line  e«)uipment  is 
(XK)  catenary  comtriKtian  traNcy  Mid  three  Na  a  copper  high- 

tension  line, 

I'OUKR  AT  I.EUTSTON",  ME-The  large  masonry  dam, 
which  has  been  in  course  of  construction  near  Sanford  and 
Sprinuvale  for  some  time,  has  been  completed.  The  power  de- 
vcIofK-d  will  be  utili«e'd»by  the  (ioodall  industries  at  the  two 
towns  mentioned,  and  by  the  .Allanlic  Sli"re  I. me  Company  and 
the  Sanford  Power  Company.  The  .Mfred  Light  &•  Power  Cim- 
pstny  it  also  controlleil  Ir.  -lu-  .\tlanlic  Shore  Line.  The  dam  was 
built  .It  a  cost  of  $100000:  it  is  050  feet  long.  tVt  fei  t  wi<le  at 
the  bollom,  8  feet  wide  at  the  Ii  p  and  has  a  spillway  nf  470  dot. 
line  of  the  two  ponst.ck-  will  supply  the  turbines  at  the  power 
house,  whicli  wil!  I^m-  erected  rlueetly  In-low  on  the  western  shore, 
while  the  <ither  will  feed  the  poiid  at  Old  Falls.  This  reservoir 
will  r  nil n  e  100  sqiurc  milcs  uid  will  htve  an  avcrase  depth 

of  18  feet. 

ENLARGING  LOCO.MOTIVE  WORKS.— The  Amefkan 
Locf>mf«tivc  Company,  of  Schenectady.  a«»ociated  with  the  Gen- 
eral Electric  Co.  in  the  production  of  electric  locomotives,  in 
ad<Iition  to  its  steam  product,  will  spend  $.scio,ooo  in  further  im- 
proving its  piani  in  that  city.  Concrete  foundations  arc  hem;: 
laid  for  a  mammoth  erecting  shop.  j6o  by  360  ft,,  which  will 
contain  pits  for  thiny-four  locomotives.  When  the  tiew  build- 
ing is  coinpletcil  the  old  erecting  shop,  containiflf  seventeen  pits, 
will  be  used  as  a  running  shed  for  locomolivei.  The  new  car- 
penter shop  is  also  well  under  way.  The  improvement  will 
mem  employment  f'>r  many  more  men.  as  well  as  a  substantial 
increase  in  the  output  of  the  local  works. 

CONVEYOR  ORDER&i-The  Robitts  C(Miveyit«  Belt  Qmi- 
pany,  of  New  Yoilt,  has  teeently  scctired  an  onler  from  B.  Alt- 
man  Ic  Co,,  of  New  Yoik  City,  for  conveyors  for  handling 
packaffM  at  their  new  store  on  Fifth  Aventie.  One  of  the  re- 
quirements of  this  conveyor  system  is  that  it  can  be  operated 
without  the  least  noise.  Among  other  woik  that  the  Robins  Ca 
now  has  on  hand  is^n  order  for  a  large  system  of  convcj-ors 
for  the  CatKasttS  Copper  Company,  of  Rttssia,  and  an  ordei 
from  the  BetMdiem  Steel  Company  for  a  belt  ecmvejror  for 
handling  sand  at  iheir  foundry  at  South  Bethhihem.  Pa. 

RAILROAD  TELEPHONY.— The  American  Telephone  & 
Telegraph  Cbt  la  at  present  installing  for  the  Illinois  Central 
Railroad  a  dirottgh  telephone  line  from  Kew  Orleans  to  Louis- 
ville. Some  time  ago  the  railroad  company  put  in  a  telephone 
system.  This  line  was  equipped  with  small  wire  and  die  result 
was  that  it  could  never  be  used  over  more  than  half  the  dis- 
tance on  account  of  resistance.  The  present  move  is  practically 
a  reeonstnictioa  of  the  old  line,  and  full-sized  long  distance  wire 
will  be  used. 

LAMP  REELrCTdRS  In  a  decision  by  Thaddeus  S,  Shar- 
rctts,  the  Board  of  United  States  Get»eral  Appraisers  has  over- 


ruled a  claim  made  by  Leo  I'oppcr  &  .Sons,  New  York,  it  bcini; 
held  that  reflectors  for  latvips  are  properly  dutiah:e  iiinlcr  the 
Dinplcy  tariff  at  the  rale  of  45  per  cent,  under  the  piovision 
tjr  iv.anufactuics  of  gla?s  and  metal.  The  importers  contended 
lor  lower  duly,  but  the  board  found  their  claims  to  be  without 
nicrit. 

NORTHERN  TRAVELING  CRANKS  — 1  he  new  Robb 
Muniford  Boiler  Works,  of  South  Inaniingham,  Mass.,  have 
installed  four  electric  traveling  cranes  and  riveter  hmsts  nianu- 
facture<l  by  the  Northern  Engineering  Works.  Detn  i:  tine  of 
35  tons  capacit>-,  50-ft  .span,  4-motor  design,  one  5  tons  aS-fl. 
span,  }-inotor,  and  two  clecttie  riveter  cranes  of  ao  and  15  tana 
capacity,  with  50-ft.  lift. 

THOKPSON-STARRETT  COMPANY,  5t  WaB  Streei^ 
New  York  Gty,  in  a  new  year  aimounecnuBt  Hate  Hmt  among 
a  lot  of  other  work  th^  Mw  have  under  comtructioii  Imtr 
power  bontea. 


I  HE  WEEK  IN  WALL  STREET.— .\  bullish  tendency  pre- 
vailed in  the  stock  market  early  in  the  week,  and  new  high 
records  were  established  in  various  prominent  speculative  stocks. 
The  high  money  rates,  imwcver,  exerted  a  quieting  influence 
on  the  market,  which  was  also  affected  by  heaxT  breaks  in 
Anaconda  mining  shares.  At  the  end  of  the  week  there  was 
more  strength  on  easier  money.  The  United  States  Steel  issues 
retained  their  prominence,  common  celling  up  to  43!^  and  pre- 
ferred to  107,  the  support  being  due  to  the  satisfactory  condi- 
tion of  the  steel  trade  and  the  earnings  of  the  corporation.  The 
industrials  generally  were  firm.  American  Locomotive  ci>iii- 
mon,  of  whidi  198,700  shares  were  sold,  closed  at  77}%,  whicli 
is  an  advance  of  I'A  points,  and  preferred  closed  at  ii7!i,  .1 
net  gain  of  Yi.  The  electric  group  of  stocks  were  all  strong 
and  active,  and  closed  at  advanced  figures,  .Mlis-Chalmeirs 
common's  liiial  quotation  of  the  week  was  j^^f,  a  net  gain  of 
l^li.  and  preferred  6i.  an  advance  of  I  Vs.  General  Electric  made 
a  net  gain  of  2' ■  points,  closing  at  iTOJ'i.  and  rights  s<ild  at 
ii'i,  an  advance  of  on  the  week's  business.  Westinghoiise 
made  a  net  gain  of  4?*}  points,  the  last  quotation  being  i-4'j. 
The  traction  list  was  we.ik  in  tone,  and  prices  of  all  the  prin- 
cipal stocks  rclh  t'il  :l,;s  condition.  Brooklyn  Rapid  Iransit 
closed  at  885i,  and  Metropolitan  Street  Railway  at  t'"'" 
latter  quotation  being  a  loss  of  i  [Miint.  Intcrborouu:!  K.ipid 
Transit  declined  3',  'j  points  on  the  curb  market,  closing  at 
Western  Union  is  quoted  at  o.^s-  The  curb  market  during  the 
week  underwent  a  variety  of  movellu■llt^.  with  ati  uplift  at  the 
beginning,  followed  by  general  dec  In..  ■  1  1;  ptolll  laktn»{  sale-, 
and  another  biddmg  up  at  the  end  of  the  week  Compared  with 
a  week  ago,  ^uitc  a  number  of  stocks  arc  lower.  This  is  the 
case  with  the  contracts  for  new  Metropolitan  Street  Kailwas 
shares,  and  in  the  case  of  Interborough.  A  numlH-r  of  copper 
stocks  are  also  lower.  Trading  was  on  a  somewhat  smaller 
scale  than  in  the  previous  week.  There  was  some  demand  for 
bonds,  particularly  of  the  new  Metropolitan  Str<et  Railway 
Company,  these  being  much  more  active  than  the  cntracis  for 
the  shares.  Following  are  the  closing  quotations  of  January  9: 
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DENVER  GAS  &  ELECTRIC-The  Denver  Gas  &  Ekctric 
Corop»ny  tun  decided  to  retire  all  outstan<ling  bjnds  other  than 
its  5  per  rent  genera!  mortgage  5!i.  Tltt  holders  of  underlying 
kimls  will  b*  offered  cash  for  their  bonds  or  they  will  be  pcr- 
mttted  to  exchange  tlieni  for  the  general  mortgage  Ss  and  a 
cash  iireiniuni,  which  Naries  with  the  different  paderiying  issues. 
This  operation  will  make  ihe  general  inortEagie  $t  an  absolute 
■Mit  licti  on  all  the  property  and  assets  of  the  oomiisny.  The 
stockholders  of  the  coinpany  of  record  January  :;o,  mm*,  w?.]  be 
gncn  the  right  to  subscribe  for  the  general  ni<  rt/a^r  >^  i-.-iud 
to  provide  the  cash  preniianu  an  the  retired  underlying  bunds 
and  for  the  purchase  fbr  cash  of  such  as  arc  nut  exchanged  fur 
general  mortgage  5s  and  a  cash  premium.  The  price  uf  the  gen- 
eral mortgage  5s  to  the  stockholders  is  96  and  interest,  but  the 
bonds  will  be  pooled  under  an  arrangement  by  which  they  may 
not  be  sold  tor  Us-i  than  par  and  interest  fur  twelve  month'!'. 
Tl>c  following;  bonds  \\ill  be  retired:  Denver  Gas  &  Electric  6 
jKT  cent,  due  1910.  This  i^sue  will  be  retired  April.  1006,  and 
holders  have  option  of  exchanging  en  or  before  I-"ebruary  i, 
ifofi,  ior  Denver  Gas  &  Electric  general  mortgage  5s  at  par  and 
5  per  C'-nt  rash.  Western  I  1.  cirical  Con«truclioti  6  per  cent, 
due  tor;  rii;5  i$suc  wi'l  !»  .iiiud  on  .Vpril  lyoO,  and  Ihey 
may  be  exchanged  before  iebruary  i,  I90f>,  for  Rcnoral  nioit- 
Kagc  bonds  at  par  and  7  per  cent  in  cash.  Denver  Consulidaicd 
Gas  6  per  cent,  due  1911,  Thc^e  may  he  exchanged  before  l-'rb- 
niary  i,  1906^  at  par  and  .iccnied  interest  for  general  mririKage 
SS  and  to  per  cent  in  cash.  Denver  Gas  &  Electric  prior  lien  6 
per  cent.  These  may  be  exchanged  before  February  i,  1906,  at 
par  and  interest  for  scncral  mortgage  5s  and  8  per  cent  in  cash. 
Denver  Gas  it  Electric  7  per  cent  collateral  notes,  due  1907. 
Th«M  may  be  exdwnved  before  February  t,  1906,  at  par  and 
accrued  iiMerest  for  general  mnrtgage  5*  and  8  per  cent  in  cash. 

ST.  LOUIS  LlGin  iN'G.— Three-year  cnlh  i.  r.  l  (rust  notes 
learing  5  per  cent,  interest,  totalird  $4,ooo.uoo,  liavc  tK-eu  issued 
by  the  Union  Electr  c  Liclit  .iiid  Ti  r  Company  of  St.  Luui^. 
one  of  the  subsidiary  (;'J::lll:lnlL^  i  f  the  North  American  Com- 
pany. The  notes,  which  :\7:  ;.!.i  ed  on  the  market  at  98.  are 
secured  by  $4,000,000  of  tlit  .'.lock  of  the  Union  Company.  Tho 
•Vorlh  American  Company  pledges  itself  to  purdiai-c  the  -.t'  l  k 
It  par  upon  the  expiration  of  the  notes,  Tli«.  r<  i-,irr:-  '1 
used  in  improving  the  company's  power  plants.  I  I.'  coll;iii  i  >1 
for  the  notes  raiies  the  issue  stock  of  the  Union  C  nuii.iny  -.o 
$8,000,000.  out  of  an  authorized  capitLil  •^t.'ck  u:  Jio.ixio  rw  Hi; 
balance  is  still  in  the  Treasury.  In  aiJi.Iui.jn  tlic  i:niii|i-ir.y  .1 
bonded  iml'.'itL-iIn'.'v  -  "l  Jj-^.rw.iX'i  t'.ili  Hli  CrJIii         .t  !■- 

reported,  '.vill  In.-  clickJ  pivsiUcut  ri  iln'  ci 'n^p.iny.  11c  1-.  I.irycl;. 
iiiii  :.-ri'(l  in  the  United  Railways  i::si'vtriii:-i-.:  f.«npany  Mr. 
Frederick  Brown  will  be  given  a  place  in  the  directorate  and  w  ill 
undertake  the  iinpreveniint  of  ecrlaia  of  the  company's  properties. 


NIAGARA  POWER.— The  New  Y«rk  Stale  Gas  and  Electric 
ComnHsaion  has  received  the  application  of  the  Niagara  Falls 
Ekctrlcel  TFanmiiaijoa  Camtmr  far  pemlssian  to  increase  its 
pvital  ftodt  from  $f ,ioa<^  to  fyta^aa  end  t»  purchase  certain 
oUigitioas  of  the  AlUon  Power  Convaay  end  c^ial  stock  and 
obligitioas  of  the  Niaaara  Fall*  Gas  9c  Electric  Light  Coimpeny, 
and  to  pay  oil  and  letire  >ta  own  bonds  to  tfw  amonnt  of  9SM9tt- 
The  Niagara  Falla  Electrical  Tmnamltaion  Company  was  or- 
gaidced  for  sdling  and  distributing  in  die  oountiea  of  Niagara, 
Erie,  Orfeans.  Monroe  and  Genesee,  cnrrcnt  generated  by  the 
Electric  Development  Cooipmy  of  Ontwio,  L&nlted,  a  Canadian 
CQiporatioii.  It  is  proposed  la  constmcl  transmiaiien  linea  cufB* 
dent  in  capacity  for  at  least  electrical  horse  power.  The 
capital  slock  is  to  he  dassiiled  as  $2,500,000  preferred  and  $2,500^' 
000  common  .itock. 

PlrrSHURGH  1R01.LEYS.— A  special  meeting  of  the 
stockholder*  of  the  United  Railways  Investment  Company,  of 
*  San  Francisco,  has  br^n  cfillcr!  for  January  .^i.  to  .net  on  an  in- 
crease in  the  corn(;in\\  comninn  stock  from  $10,000,000  (o 
$J5,00O.ono  Thk  n-.  .v  -tr-.-k,  it  ;-  said,  is  to  be  used  partly  for 
the  piir;  ' "1  .1.  r|i;' r  lit;  n  r  ntf'  jlling  interest  in  the  Pliiladel- 
phia  Company  of  filt-l  iirRli.  mvner  <»f  the  traction  interots 
there,  the  negotiations  i  r  -.vhi.  h  \vc  r<  .it  n  •,  :ice<l  some  time 
SKO.  and  ;^srf!y  iri  providt-  funds  with  which  in  pay  off  the  back 
dividit  iU  (III  ibr  c  imp.iny's  preferred  stuck.  Thoe  dividends 
amomtt  to  about  $<>oo,oixv  The  balance  of  the  $15,000,000  new 
strx-k.  after  provision  has  hc^  u  m:i.l.  ii'r  iii'  se  two  requirements, 
will  be  available  for  general  corporate  purpo.'ies, 

AMERICAN  LIGHT  ft  TRACTION.— The  executive  com- 
mittee of  the  Aattriean  L^t  A  Traction  Company  has  Increased 
Ihe  company's  Stock  to  flw  extent  of  7ii89  shares.  Shardiolden 
of  record  at  the  close  of  business  Januaiy  10,  1906,  will  have 


the  ri(<ht  to  snbscribc  for  the  new  slock  10  the  amount  of  $i.i5 
par  value  of  conniiun  >tock  and  $3.7-;  par  value  of  preferred  stock 
lor  each  share  of  their  holdings  of  either  contmon  or  preferred 
stock  or  both.  The  new  stock  will  be  offered  at  par  t$ioo  per 
share),  and  will  be  issued  in  full  shared  only.  All  stock  not 
subscribed  for  by  slixkholders  by  ,t  o'clock  on  Januarj'  .25.  1906, 
will  be  disposed  uf  as  the  company's  directors  may  determine. 
Subscriptions  will  be  payable  at  tlu  office  of  the  president  40 
Wall  Street,  on  Februaiy  5, 1906. 

DIVIDENDS.— The  Bdl  T^ephgne  Company  of  Ckrn^  has 
declared  a  regular  qtiarlerly  dividawl  of  a  per  cent,  payable 
Januar)-  IS.  i9o6l  The  PkciUc  States  Telephone  k  Telegraph 
Compan)  has  declared  a  regular  dividend  of  iM  per  cent  {qcmt' 
terly),  p.-iyablc  January  I.  Directors  of  the  West  Pcnnsy)vanhi 
Railways  Company  have  declared  a  <]uarterly  dividend  of 
per  cent  on  the  preferred  siod^  payable  February  t.  The  direc- 
tors Of  the  Rocky  llountain  Bell  Telephone  pompsny  have  de- 
clared a  quarterly  dividend  oi  V/i  per  cent,  payable  January 
20,  1900.    Books  close  January  10  and  reopen  January  20. 

MANILA  RAILROAD  &  LIGHT.— The  operating  department 
of  J.  G.  White  &  Co.,  reports  th.it  the  gross  r.iilway  earnings 
of  tlic  Manila  Electric  Railroad  &  Light  Cumpaiiy.  C'>rpor.-ition. 
for  the  week  endiitg  December  14,  1905,  were  $11,100.  The  re- 
ceipis  for  alt  departments  for  the  month  of  Xuvcmbcr  were  as 
follows: 

Crest.  Stt. 

KjUwiar   t4S,*S*  t<i.<se 

Rketne   je,7s»  M,tau 

Trucking    J.aso  4Sl 

KINGS  COUNTY  l.IGH  r.-  Hic  Kings  County  Electric- 
Light  &  Power  Company,  of  Brooklyn,  N.  Y..  is  to  increase  its 
capital  slock  by  $.i,2C»,ooo.  •  !  c  ii>  «  >■  ..k  will  l>e  offered  to 
s-harcholders  ut  record  on  j,iiiuary  15  ni  proportion  to  their 
lioloings  Al  present  the  outstanding  stuck  of  the  company 
•imounls  to  $5.000000.  The  proceeds  derived  from  the  sale  of 
the  new  issue  will  be  used  for  extension*  and  i;i  ^'"^  nents  of 
the  company's  properties.  The  company  is  doiuy  au  excellent 
bu-inc-v 

Sl  .X.MSl.AUS  POWKR  BONDS'— The  -icw  issue  of  $5,250.- 

000  fort  i  \  .  ir  s  I"  r  '  ■.m  'ipiiids  of  thv  St  iii  -l.ius  Electric  Power 
Company  and  $^,750,000  preferred  stock  c>l  liie  Stanislaus  Water 
Power  Company,  a  holding  corporation,  have  been  underwritten 
by  a  New  York  syndicate  manage<l  by  Tucker,  Anthony  &  Com- 
l-.iny,  F.  L  Eldridgc,  of  the  Knii  korbi  v  ki-r  l  i  n-.!  ( .:;i|i,Miy,  .in.i 

1  C.  Cuylcr.  of  Cuylcr,  Morgan  &  Company.    Th^  securities 
J  1  Miod  t.  .  .rci)r<  a  loan  to  finance  an  exlcnsion  of  the  com- 
pany's plant  in  Caliiomia. 

AMERICAN  GRAPHOPHONK  COMPANY,  in  its  annual 
report,  for  year  ended  .September  ,v>.  1906,  shows  a  total  net  in- 
come of  $803,643,  with  charges  and  depreciation  of  $174,094;  prc- 
icrred  dividends  of  $117,210  and  common  stock  dividends  of 
S54.067.  The  surplus  carried  forward  for  the  new  fiscal  year  is 
$1,027,854  as  agaitm  $729,481.  Dividend  payments  arc  on  a  con- 
servative basis.  The  company  is  earning  16  per  cent  on  its  entire 
capital  stock  and  is  paying  dividends  of  less  than  5  per  cent 

MAINE  TELEGRAPH  COMPANY  — The  stock  of  the  Maine 
Telegraph  Company  was  transferred  at  Bangor.  He.,  on  Janu- 
ary 5,  to  the  Western  Union  Telegraph  Company,  3^t  share* 
being  transferred  at  $57-50  a  share,  the  par  value  being  4^. 
The  Maine  Telegraph  Company  has  been  under  lease  to  tiie 
Western  Union  Company  jjf^  years,  the  lease  having  jttst  ex- 
pired. 

DAVENPORT,  lA.,  CONSOLIDATION^!.  Lonis  and 
New  York  capitalists  are  negotiating  to  form  a  $ki!iOOIM)oo  con- 
solidation of  gas,  decide  pawer  and  traction  hilerests, 
of  Davenport  Itock  Tdand  and  Moline,  n  comrnutiity  of  loouooo; 
Mr.  Cri^orgc:  Kobusch  is  engineering  Ihe  merger.  The  Missis- 
sippi Valley  &  CbnutKMiwealth  Trust  Company,  of  St  Louis, 
is  assisting.  It  is  understood  that  the  plans  are  practieaUy  com- 
plete 

UNION  SWITCH  AND  SICX  \T.  Union  Switch  &  Signal 
stockholder*  of  record  have  the  u,;ijt  ii>  subscribe  on  or  Ix'forc 
January  25,  at  $75  per  share  (par  $50)  for  new  stock  to  the 
extent  o{  ij'i  per  cent,  of  their  respective  holdings. 

KEYSTONE  TELEPHONE  T  .  r.  In  ,  l>.  >  „  li  1,  1  on  the 
Phila<lclphia  St^Tck  Exchange  $4,000,000  first  morlg.ige  5  per 
cent  .to  year  F-r>ld  bonds  of  the  Keyslooe  Telephone  Coinpeny 
ot  Philadelphia  dae  July  i,  1935. 

MILWAUKEE  ELECTRIC— The  Mdwauttee  Ekctrk  Railway 
ft  L^bt  Company  shews  for  November  a  net  total  hM^pme  of 
$i50u9Q3,  an  eleven  months  net  of  $i,534JB86  and  a  surplus  after 
charges  of  |tiB&o6i< 
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SAN  FRANCISCO.  CAL— An  interruption  of  Iht  supply  of  current 
•t  tbc  fub  uatioo  at  Kennelt,  SluH«  County,  csummI  the  MamuMth  •nxlMr 
W  dm*  4«ini  icccatlr>  ilhirii  O*  {«niiM«  to  "{rcm."  Ikt  (mm 
kil  wiMiMR  lifkis,  tvhicb  M  Mdhnrifar  •■iwlkd  br  tbc  Moribmi  CkN- 
fofiilB  INnpcf  Ctwyony. 

SAH  FKAHCISCO.  CAU^TIe  <kMfil  Ebetrfe  Itewcr  Company,  of 
Cilifonii*.  bM  iM  a  «eriltaiie  wUh  tli«  etpntr  dcrfc,  •mouadnB  tlut 
k  Imw  voitd  to  ciois  «  tottM  iadcbiadnna  «f  $r<SM.oeo>  Tlw  <«rtifi 
MM  il  rigMi  Vr  tlw  iHfCCMrd  RMt  J.  C  Scninar,  Gny  C  QMcn, 
W.  E.  CMiMM.  Hanr  C  Atlen,  Albert  II.  EIHoM  tM  JtttHk  P.  Lwey. 

BMDCSPOItT.  (»KN.^Thc  Chail«ii«e  Cinlery  Co..  B<idt«*dir^  Comi.. 
bia  iniibcd  ikc  inMaUMiM  «f  «  afo-boncipowcr  claarle  plant,  whk  a 
A rcefraemccicA  cngbie  aa4  Mtofa  la  cack  depu lauui. 

WOODBVUV.  COStH^tkt  Woadtanr  BiMtrie  Caiapaitr  kaa  Jaat  aada 
pnnfalM  atainii  a  icaiit  waiar  aupply  bgr  imtalHiif  a  aaw  badtr  and 
catfaia  i»  fiaroUi  the  iwckMaiy  paww  whca  lha  water  ii  law. 

ROCKVILLB,  CONMv— Hw  bcw  niyar  at  Uw  dtr.  Hr.  a  Penttf,  baa 
caoac  out  wlib  a  alronv  pta*  l«r  anrnk^  awMMh^  Id  hb  BMnaft,  whldi 
IwImiIm  •  aaecr  at  Ua  prwltwiwr  aa  haiac  in  tha  aendee  of  Iba  land 
Ugbtlnf  aoBipan^a 

ATLANTA,  fiA.— City  EI«etridaD  Fred  Mile*,  in  bis  annual  retxnl, 
•Utt*  that  during  tbc  put  jair  uvm  arc  ligbl*  and  19  tcrici  incaar 
dMamt  llilrta  ba«a  bacm  UiiialM,  ■ikim  the  iMl  naabcr  new  w  air 
•ti  arc  laawa  and  4C*  icrMS.  Two  coaplcic  tOia  of  tba  atract  lightt 
WCf«  aiade  dttriag  the  year,  rrnilM  ahowing  a  very  t&titM  iervice.  Hb 
report  On  intarior  wirinit  showed  new  Insiallatioot  0(  ^ISiJO'*  >ncande» 
cent  bunpe,  203  electric  fana.  197  are  U|bt>  and  ttt  iwoiare.  Mr.  Mflet 
alio  recoBuncnded  tbat  aooic  aciiog  be  tabm  loelllitg  tO  tbe  acpafatfott  Oi 
telephone  and  hieh-vollaKc  wirr«. 

i  .\~^r  ST  LOl'IS,  Il.t..— At  tbc  East  St.  Lnnii  CHy  OniiMll  neetinf 
Mayor  Sila»  Cook  was  auihr.riT^'f  t.t  h.Tv<*  an  <^r»linnnce  drawn  up  annulling 
tbe   franchiK  of  the  Illun)ir.:iiiiii;  <  .jin)i;niy-  company  was 

granted  a  franchise  over  tbe  ^tri't-t-.  v.^'i  >'.;l^^  asid  has  tried  to  hold 

the  privilege  by  keeping  five  an-  Incr.jn  liijliuil  m  various  i»art»  ol  liic  tity. 

FRFTPf^RT,  I!.!..— UiUian.  \V  jttr»ladl.  city  clerk,  writes  that  the  cm. 
■riur  I'll  !i|fhi;n>;  iht  liiv  I'li  hve  ycsrs  has  been  awarded  to  the  Trtt- 
(ion  KjiUay.  i-jgiil  &  i'owtr  tumpany  at  the  following  hid;  IJ5  tu  149 
lights  at  $70  per  year;  140  to  17*  lights  at  1*7  per  year,  and  175  to  ioo 
liiihis  at  $»>4  per  year:  5"  to  74  bo-cp.  .inc»nde*e*nt  lights  at  %i6  per  year, 
and  75  ■<    K.    .\-  $^5.50  per- year. 

SC.\M.MON.  KAN. — W.  Milburnc,  of  Jackson,  Tcnn.,  is  constracting  a 
$100,000  electric  light  plant  in  this  city. 

RtrTIMON'n.    KY.— Mr.    H.    M.    Ca»e,   im    elcctiicrnn    ■(  Cleveland, 

Ohio,     ':utt     l.f.jll    appointed    lUl^rii-.H  ndi  n-     Ml     the     H  h.  Iin;.  in  .1     ElcCtriC  ft 

i'owcr  Loir*j*any  •nd  ha»  already  entei»:'i  Mi.on  liis  tuv*  i3iifi<«> 

P.NLMER.  MASS.— .\t  a  recent  njectir-n  ..f  thr  lirnt.  r<.  ,  •  the  Cen- 
tral Massachuseita  Electric  Company  the  fullowing  ii!h<irr«  were  elected: 
President.  Charlen  E.  Fi»k;  vice-preaidcnl,  G.  C.  Flynt;  executive  ccrmmit' 
tec,  G.  C.  Flynt,  A.  W.  Paige,  M.  J-  Warner;  siiperimendent,  F.  N. 
Carpenter. 

WE.ST  SPRINGFIELD,  M.\SS,— The  United  Electric  Light  Company 
will  <iipply  the  town  un  the  same  terms  as  hitherto,  by  runninng  00  tbe 
twu  years'  option,  wbicb  was  aa«  of  tbe  clatiaee  of  tbc  old  contract^  end 
wbteb  will  nm  aeady  10  ibe  and  «f  ipod.  Tbe  Sdeetnea  deaired  to  aake 
a  new  fire  T^uof  eeattact,  but  tbla  dM  ne*  aa  tbraugb  at  tbt  town  Bwrthg. 

W  EST  SnUNCnUO,  KASS^nc  eUcUle  Utbttnc  tnfia  at  Wen 
Springftdd  ii  aoMwhat  cleared  tbraugb  Ibe  aicoafylac  on. the  part  of  tbe 
oAeiaU  «l  tba  Unilad  Btcctric  Utbt  Coavoay,  «(  Springfield,  that  the 
eempaMf  will  be  wllUai  to  aoabc  a  l%bllaff  canttact  wllb  West  Spriniifield 
which  will  expire  when  the  contract  now  in  force  with  Springlicid  expires. 
Thin  contract  will  expire  in  Mny,  igog.  One  of  the  arguments  brought  up 
in  the  West  Springfield  fEtienti'm  -.r  iv  tl-.^tf  if  a  c«>ntracf  w  a?*  n^adr  f,if  fivr* 
years  it  was  possible  t'l.Tt  Spnn^titUi  niik^ht  n.iikr  l.,tt-.  r  rjus  at  *hc  '.iirit: 
nf  hrr  renewal  an'I  ilu;  :h'.i'  West  Spiirt:i'-;'l  -""-.ill  i.it  a  yi.ir  i,r  muie 
hy  I '.lying  higher  t^'r^  tliiii  necessary.  M.in:ik-<r  Witli-r  Mui'-viti  ]ui:  'tiled 
tlijit  the  United  Electric  Light  Company  was  perfectly  willing  to  make  a 
contr.-ict  fte  lata  ttan  flva  Taara,  to  et^ire  when  tbe  SpringfMd  eantraet 

doe%, 

BOSTON.  MASS.— The  E<liiM.-n  Elcc'rlc  IltiuninailllK  Coatpany  of  Boi- 
Ion,  continues  to  lepori  a  steady  growth  of  bHiJAeaa*  wllb  tbe  rcsuJl  tbat 
It  la  «atd  tbcre  wHI  be  aa  itene  of  new  gtocb  tUa  jNar.  Tbe  eanpaaya 
operMlaaa  la  Newton  and  Watcrtown  bawr  bem  cuiaoded,  a  iiib  ititlBn  for 
tbat  puiipata  bariac  been  erected  «n  Muatdiaeeita  Avcauc.  la  Newtan. 
Tbe  *r«^p  of  tbe  Medwey  Etectrie  ti^  Cooipiiiy,  operatlaf  (a  Mcdway 
and  BelllnSbain,  wee  recently  taken  over,  and  within  tbe  next  few  days  the 
Meddeld  Etcelrie  Ugbt  &  Power  Company,  which  supplied  the  Medway 
Company  »>lh  fviwer,  will  r.Nn  he  t,>ki»Ti  ov^r  l>y  and  merged  with  fhc 
KdiM>n  ci'inpaii:. .  T:n-  '•Iniht  l.l  i-Mrr.[i  inv.  LTi  aiMim  n  to  supplytnt;  ["-•■"'■r  to 
Mf^l'-^-^r  Jin-I  Mi.lliuyli.iri,  hr-.^  .--ii^r.Ttcd  in  tfiif  ii  '.vi^  of  Sh3rT.n.  N5f.:Lii^li], 
W:.liM  I.',  Nur-.  IV  i-iil  Milli-  Siiotbcr  conttnrt  wliicli  il-.c  Kdi'o'i  1-. :n>- 
panj  It  abuut  tu  cxtvuit  i»  one  f'"  seven  years  with  the  town  of  \\M!r-.l,f, 
providing  for  so)>plyifig  th;.i  I  .  .1;  ly  with  all  tbe  pover  reqnirrr;  for  mii- 
lucipal  and  commercial  lighting.  All  told,  the  Edieon  ie  now  siipplyirg 
power  ««c«  MOtc  tban  aiilta  af  (crritorTT  indadiiiK  •  population  of 
alaioot  poObOoa. 

rORT  GIBSOH,  uasSi—M  m  watnt  tpodai  aMctlag  of  tb*  Itoard 
9t  AMenien  Mr.  HcrAdl  Browahc  waa  appointed  HperioMaient  of  tbe 


P.irt  i.ib^un  tltclric  light  and  water  w  /rk^,  lo  succeed  Juwrpis  E.  Craig, 
r»»i«iuil. 

.si.  I.Ul'LS,  MO. — Thomas  B.  Carter,  supcrvijir  of  city  lisrlitirtt  has 
prepared  a  report  showing  what  his  departmir.t  ;i.:L.i;n:ili.lii  I  inni;  -lit 
calendar  year  cndiikg  December  jt.  During  1905,  the  rcj/ocst  ^bi,w»,  St. 
Loaie  iaycndaJ  ttftfjftllM  |»  light  iti  street*— 1100,761.09  for  rlrctnc 
laaipi  In  Ac  hurinaaa  dlMiiel  and  $^87,947. 11  for  mantle  gas  taisps  is  the 
reaMcnee  aaellana,  Tbcae  igitaea  are  lor  (bat  partloit  of  the  city  nenb 
of  Beolndt  Stitet  For  atroct  Ugbting  lontb  of  tbat  therooibfare,  Micr 
tained  under  a  separate  contract,  the  city  paid  $44,868.87  for  mesitlt 
I'nder  the  conlract  for  lighting  public  buildings  north  of  KcAoh  SlTiH 
in  190S  <he  city  paid  $70,544.04  for  electricity  and  $442.50  for  gas.  a  tiital 
of  $10,986.54:  south  of  Keokuk  Street,  $547.09  for  electricity  and  $5.44$  (m 
ga*.  a  twtal  of  $5,995.09.  The  cost  of  gas  used  for  fuel  in  buildin**  aseil 
by  tbe  city  w.is  $a,jj6,7o.  Among  the  items  of  lh<^  frii'.nt  .ir,  tlir  ii.Ik'w- 
Ing;  Electric  lamps  erected,  »9;  building  lights  installed,  84;.  rn:nil<r  <,f 
pole*  erected:  telephone,  lULtric  light,  i,JS9;  street   rjilv.:iy.  65. 

Tre»cb-f<cl  of  conduit  constructed:  Telephone,  S7.froo:  telegraph,  i.t.060; 
eiogHiB  li|bl.  45.77$.  Total  number  of  lights:  Electric  are,  ItOOO;  dattltc 
lilcandtaecBt.  800;  mantle,  18,000;  in  pufilic  buildings,  10,000. 

MEREDITH,  N.  H.— Tlie  electric  light  line  from  Laconia  to  this 
plaee  ia  bow  completed,  and  power  for  tbe  Meredith  street  light  aervice 
ia  aiippHad  iraan  tiie  power  MaitM  of  the  Locaaia  mi  pony  at  Like- 
putt,  Tba  LaaoaJtt  XIagtrle  lAgMtm  Company  parchaaad  Hb*  Mcrcdiib 
plant  laiwilaw  aiaoe.  md  tiMr  t(at  tb«  new  Hne  bat  been  eompleied  tbe 
lattir  win  pnebaMy  b*  abtndaned. 

NEW  HAMPTON.  ».  IL— Tin  anntiai  aw«lac,af  tbe  N«w  HMaplea 
Klectrie  Ligbt  ft  Power  Caaipaay  bia  been  bald  and  tbe  foUewlag  oAcm 
alcetads  Freeidani,  Gcoifa  A.  EiaerMMii  tdee-praldcnt,  H.  B.  Kcnow; 
iccrclary  and  trraiurcr.  C  DL  Thjms;  dlreetera,  Caortc  A.  Eaciaiia, 

M.  R  M(trow,  i.  E.  Gnqr.  A.  S.  Bramoa.  P.  P.  Vorrill.  Owrie  R. 
Morrill,  Morshall  Itallon]  giner^  nMaagcr,  C  D.  Tbyi^r.    It  waa  raMd 
to  pay  a  lUvideitd  ol  $  par  aant  tWi  year;  tin  dbrlilead  waa  paid  laat  year. 
OGDEMSBVMi.  ff.  V.— Fine  are  bahis  perfaelwl  for  tba  dcrelopawM 

of  power  at  the  falls  in  Trent  River  for  the  oi>eratioB  of  BO  ctectTJC  nfl- 
way  along  the  St,  Lawrence  and  Lake  Ontario  fron  Cocnwail  to  ToreaUb 
as  well  as  a  projected  road  from  Ilrockville  to  Ottawa. 

NEW  YORK  CITY.— The  American  Light  &  Traction  Company  h>* 
purchased  the  properties  of  the  Lacomb  Electric  Company,  of  Denver, 
(°ol„  and  the  Muskegon  Traction  and  Light  Company,  of  Muskegon. 
Mich.  Tbe  system  of  tbe  latter  property  consitia  of  (Ea  and  electric 
light  plants  and  a  atreet  railway  system. 

P.\SSAIC*,  N.  J  Thr-  T'titsltr  rvicf  rrrp.iT-ifion  is  rrfw*rtr,:|  to  have 
secured  the  .contr.iyt  i  1  li«l'tiii«  -A-r  city  I'.ir  :iM  y.-.irs  at  J--*-,  j>ef  light 
per  year  for  arc  Ugh!..  $:<  y  -  >car  tor  ineandcsccut  liytits,  Ji;  per  vrar 
t  I    -ireet  gas  lighting,  [rr  kw-hour  for  public  buil  lini;  in  andescert 

service,  $1  |>er  1000  cubic  Icct  for  gas,  and  1  jc.  per  k»-hour  gross  fnr 
private  incandescent  service. 

(  f'l.T'.MBI"?  OHIO  -  Tlie  Cincinnati  Gas  it  i  :i  .tri,-  r^nnjiany  has 
fil.^d  :t:L  .inirii'lin.;nl  t,:  it^  ..'harter  with  tbe  Ik'twrtn  t  r.t  M.ttp  to  cover 
the  natural  gas  pitase  brought  about  fry  tbc  francbi^c  graistcti  by  tbe  t'lty 
C'luncil  a  few  days  ago. 

MKCII.\NI(?<HnRG.  PA.— The  secretary  of  the  Town  Council  has 
hetin  authuii.v.l  t.-  rt^ceivc  bids  until  )jni:;ir>-  for  lighting  the  hor- 
ofirh  with  rl(ciru!i>  .luring  the  year  beginning  July  1,  1906.  At  pres- 
ent there  ar.   m  u-^-       arc  lights  and  }$  incaadcecent  liebts. 

rnil..M>EI.I"ll  1  A,  -  M.r,  r  Wi-aver  is  heginning  to  talk  aVvt  J*.' 
a  year  as  a  possiblt  :'ruf  i.  r  Llt^  iis  nfxt  vi  n: ,  and  says:  "1  beltiv  w  1 
new  corp.(^rsftii^n  ywr-c  t  nnil  in  thu  city  1-1  i  niTi^tlr  with  the  pffTfiCIll  CflD- 
I«ny  ttir  i  ..ri:ii<-  i.f  i'uh):c  ■■■-I'',  •,'T\'.:,u-  '.igat-tu'  <:  M  be  rrduCCd  by  dBOtf 
one-halt  itutl  jrt  ha.c  a  han  ft..  Li.t        ut  f.  r  th<  corporation.*" 

ROCK  HILL.  S.  C— Tl'  r  r  luiy  \V  -  1'  >>er  Comp.-my,  con- 
trolling water  and  light  franchises  in  Florence,  itarlington  and  Marion, 
has  absorbed  the  Rock  Hill  Water.  Light  tt  Power  Comfiany  and  taken 
poueauon  uf  lie  ptaoL  Mcaara.  R.  T.  Fewdl  and  J.  M.  Cherry,  lor- 
meity  ibe  largcit  aiodeboMcr^  retain  a  atBall  iotereet  in  tbe  property. 
.Mr.  S,  T.  Frew,  who  bat  been  Oc  aanager  bar*  for  tbc  company,  will 
go  to  Fletaaee  with  tb«  new  concern. 

MILWAUKEE,  WIS.— Ac  joint  CGMwillec  en  etrcM  llgbiB  and  Jiidio 
buy  baa  decided  ta  recoaiaiand  lo  ibe  C«aiaicw  Conncil  iba  maUag  at  a 
contract  wUh  iba  Kilwaahca  Electric  Railway  ft  Ligbt  Cotapany  far  fir* 
yeara  at  $6j.ea  per  laiap  per  year. 

WENATCHEE,  WASH.— Tbe  Oty  CSaimell  at  it*  ttet  necUiw  graalcd 

Arthur  Gunn,  manager  of  the  Wenatchce  Electric  Company,  a  naw  fni^ 
chise,  to  expire  January  1.  1930.  The  franchise  formerly  bold  cori- 
mined  a  clause  giving  the  city  an  option  to  buy  the  plant  in  191$  at  its 
»p|iifti»<-d  v.iiuc.  The  new  franchise  ii  identical  with  the  old  one,  except 
for  the  elintinatioD  of  the  clause  qwcilieii  and  that  the  city  has  been 
given  .n  i.durtion  of  *s  PtT  cent  In  tbe  priee  of  Mg^t  fnmiifaed  it  by 

ihe-  f<n.mTv5ny. 

\  VER.  B.  C     The  BHll»h  CoUimbii  ElrcTic   Street  Raltssay 

Company  has  secured  the  contract  to  'ivlf  'If-  city  for  $38  pet  src 
light  )><:t  year  for  a  i>c(io«l  of  ten  ycsi-  ti  Uinr  lo  utxt.  The  city 
has  heretufurc  paid  $90  per  light.  The  agreement  stipulates  that  the 
number  <if  lamps  shall  not  be  te*«  than  400.  The  lamps  are  to  tike 
7.5  amperes  at  60  cycle*-,  consuniing  att  volts  at  the  lamp  terminals. 
lamps  are  to  burn  every  night  all  night  lhrouglK>ut  the  year.  The  Criy 
reserve*  the   right  lo  cstabli*li  at  any  time  it*  own  plant   for  lighting 

tbe  city  alraeti  and  pablie  biisUiapi  npon  fnmiahing  a  one  year'a  isoticc 
in  wrltinc  to  Use'  ooRipiry. 
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Conjtruciion  JSetauj* 

mama.  ALA^^-CnitrMt  Iw  km  mmmm  M  E.  J.  Ftta  iof  tk«  «DB- 
ttawtHm  tt  •  inpiaaf  tMMiy  and  Iwioifl  Uraciiic  for  (he  ttimc 
TthptoM  Gtapaar.  lo  be  «m4  w  pn  dWbaatCi       S^iiA  CNMftiM 

GADSDEN,  ALA. — ArtklM  of  lOcoiporttion  h»ve  b«o  6I«1  by  the 
CoOM  Ki«er  El««ric  Powrr  Compmy,  »ilh  m  capital  of  $100,000.  OOtccft 
hivr  cUcrcil  .n  fdlld-.s    I'rciiiliiil,  Ki'lyfl  D.  Joho»f>n:  vltJ- til'*'B<l«ll. 

H.  11  I  ul)l>.  t:i  AiinisNiii,  !.t<:r:-:^ty  ..11  1  irr.i!.iirtr.  Hcitry  K  SVIuIl-,  cngi- 
nc«r  ui^i  geoero^  manager,  li«>ben  H.  2cll,  of  Hirinin^um.  The  inten- 
tion of  tbt  eompiny  is  to  build  a  dam  and  cteclrie  poncr  ptoM  at  Taa 
UUad  Slioala,  u  ibc  point  whcfc  the  ScakeanI  Air  line  CfOiiia  tha  Coaia 
Uvtr.  nia  pawcr  will  ka  tntaaajMad  to  AnmifMa,  '4  arflca  iWitaar,  ta 
Cifclip  ««d  gihar  poiola.  Tb«  <i«a  win  b*  aaaitoMad  ot  tUafaiwii  aM 
and  aaaaMa  aod  «PI  ba  <oa  fm  iMig  by  aa  laai  Ufb.  Tba  aaafaajr  iia 

SAN  BERXARDIXO.  CAL.— C.  M.  Graw.  fCMfll  HMMir  a<  Iba 

San  B^rnatdino  C^ai  &  Electric  Compailr,  writu  ibal  it  b  pia^uat<  tP 
rrhuiM  at  once  the  power  plant  recently  Ivurncd. 

I.oS  .\NGEI.ES,  CAL.— The  Board  of  Supervimra  baa  been  aaked  lo 
grant  a  franchise  for  an  electric  railway  to  begin  at  Maubcrt  AvcBM  aa4 
ran  to  a  prmt  in  i.k-  L'h  FcKa  Saad,  ihcra  oaiiaaclinf  «iib  tfe*  Mnmt 

Hollywood    ircliri?  tj;lw.vy, 

LOS  AKtlKI.H^,  LAI,-  «i  »:iy  Inn  Urn  K-vr:i  Ijy  .McCarthy 

Ceovaay  lo  the  Loa  Angele*  Railway  Conip«ny  lor  a  >;!j«9>u.ia  line  in 
^  aMWbPiallia  Vaat  «f  tha  «ilr  alMf  nA  Street  and  connecting  Uw 

Badeato  Haa*  «f  tba  Laa  Aagalaa  A  ladawta  BiJlway  Company  wuh  the 
M^k  AwwN  Hm  af  Iba  Loa  Awita  Brihnr  Qmimt. 

SAN  FRANaSCO,  CAI  Tta  TOUlaaa  ft  SaM  Bata  Kaitway  Com- 

iWBy'a  aimayof*  bave  ran  line*  for  aa  axtamloii  fiaai  Saata  Saaa  ta 
HcaMibatK  tbrenib  Ory  Ocek  VaOej.  Thia  aa4  ^kn*t^  albcr  biwcb 
linei  will  be  completed  durins  1906.  It  ii  anyaclad  that  a  MW  Ubc 
running  south  to  connect  Petalunu  wiA  San  Fimciiaa  Baf  VQlala  flrlN 
be  decided  upon  in  the  near  future. 

SAN  DIEGO,  CAU— It  ia  announced  that  the  San  Dirgo  Electric  Rail- 
way, one  of  the  SpP<*l«<"?«  prt>fertics  hfre.  will  hr  c-xtrnrl^.'.  to  La  JoUa,  a 
well-known  mimnur  rtf  Tt    in  Iht  i.vf.ni   frun:,  nlo.lt    14  nul':-.  north  of  the 

rily.    The  cxtcnuon  will  be  iioia  Old  lown,  to  which  place  the  company 
ia  preparing  10  balM.    A  narrow  gauge  ateain  Towl  IWW  >|>IIHHt»  MK  In* 
placr«,  hnt  it  ia  4e«iKd  to  give  the  pei>)>lc  a  faat  dcurie  aar  aarriaav 
FLORENCE.  COI_-Tbc  City  Council  b«a  Toted  to  traM  la  P«  S. 

Grangrr  the  San  Diego  capitalist,  a  jo-year  fnoddte  10  mallttahl  *nd 
operate  a  street  railway  system  in  this  city. 

LEADVILLE.  COL.— CoL  June*  A.  Shinn,  of  Lcadvtllc,  tays  he  baa 
been  in  coauBHuicadoR  tilib  tiw  Waatinghaatc  Biceiik  Coipaaf'  vc(ani- 

ing  a  plan  to  baild  u  rieeiric  railway  to  connect  Leadvllle  with  Twin 

and  the  liorshoe  DistTii:'. 

FLORENCE,  COL. — Thomas  Robinson.  pre«iden<  uf  ilic  J-lorence  Elec- 
tric Street  Railway  Clivaiir,  aafi  that  hia  aasapany  is  nboot  laady  to 
eoMOMRce  eooftraetios  «t  tba  Cm  at  aiha  of  the  i>ru]K>srd  Hat.  Tbe 
rp§4  win  do  a  poHengert  aaptata  m4  tMilkt  bu(ine«>,  and  will  mn  from 
Flaiena*  ta  Omaa  Ctty.  tha  aattyUw  omi  cin^  and  the  I'ortUnd  Cement 
Withlb  It  will  be  built  on  the  most  motieni  meUiad*  and  will  coat  aboM 
$iaa,aaob 

ROCKVlf.LE,  CONN. — In  the  Mijnr's  snTtnal  tni-««ni;<-  -motion  was 
called  10  thf  need  of  an  improved  light i  ij.:  ^itvicf  ml  the  n.-  innr.n  l  itmo 
of  iIj"*  triMfiiripal  ownefship  of  the  pan  ;ii;d  ekttr.c  pl.u.l.,  A  rirc<  t. 

HTY.  tii  ubt.iin  thu  result. 

IC  Ijr '.KI'IKIJ  I.  CONN'  —  I  k  K.iIi;i  im  I  i  1  Irrtnc  Company  i*  preparing 
r  i  L'  li-tr  Id  .1  r<  ->^  i.i.w^  r  |;i  i,ti  nf  r- 1:1::  rriil  ^1  acrele.  llie  building  will 
be  ji^xn  and  ta  ft.  high,  divided  into  engine  and  Uwlct  rooiua  by  coo- 
cmc  Hiinh"*  Tlie  nmhantcal  and  deauiaai  ««aipnH4  baa  bean  oo». 
mated  far,  and  ft  Ja  aapacted  that  Iba  phnrt  «ill  ha  bi  opiralioa  bi  tba 
aatly  auauBtr. 

NAVGATUCK,  CDRK.~The  IfaiwiiiKb  Valley  Etectile  fiaihnr  Coat- 
ppiiy,  •hk^  la  to  biliM  an  electric  railway  from  Nnugatuck  soulh  throu^ 
tba  WaaiMIKk  Valley  to  Beacon  Falls  and  ihence  lo  Seymour,  has  ac- 

■luired  the  last  piece  of  land  which  is  needed  w  «  right  of  ny  in  Nauga- 
tuck.  The  work  of  clearing  the  land  fur  teadbad  baa  bapw  and 
structural  operalioni  will  now  be  pushed. 

SUFFIELD,  CONN,— The  Coiiaolidati.l  KuUry  i  ,  >i[  ,My  I  r.s  nider  con- 
TOlfTatiftfi  the  nHvisaWlity  of  changing  the  power  bouse  of  the  Tillage  water 
^MHifiany  at  Snlliei  l  frrtn  r:mplete  generating  ataiiofl  to  a  sub-statiofi. 
The  proposed  change  ineolves  a  hich-ienaion  line  from  tlie  power  ketiaa  of 

Iba  a»«k«fiefal  Sneet  RaHwar  Coavaqr  !•  tba  Sadtebl  Caaipiiar'*  p««er 
baataw  and  tba  (nalalBaliott  sf  a  twtat^  cMvtiter  at  the  SdUd  aod. 

WIUOMGTON.  DEU~h««ldaM  XL  a  OUdi;  a<  Iba  Ommy  ft 
Dwlawan  Bay  Tiictiaa  Caapaor,  ia  bcaoMtav  ••■>««  >•  <■>•  prelinimrles 

for'ihe  construction  of  the  proposed  elcettic  raliwiy  In  Kent  County.  As 
soon  as  the  machiiwry  is  shipped  and  the  eonalruction  equipment  .irrives 
Mr.  Click  aays  "lif  "i"  cm  "lilv'tv  h«-iiin  work,  and  will  not  only  con- 
struct the  line  fmni  ^nvmi   t  i  'A       'I'd  Brncli,  hut  will  build  from 

Smyrri.t  t«  l^.'^rr  T^k  tr.irtjfu  cotnpany  may  aKr.  purchase  the  Srrtyma 
rlectri.    Iijiililir:^  pl.-.nt. 

T.\MI'  \.  I  .  Ihi  T.impa  Klecuic  Company  has  a  force  at  work  pre- 
paring tu  iri.  ii  i  ti.r  iir.i  of  the  company  fiom  Lalbretle  Street,  near 
the  bridge,  to  the  power  bouK. 


TACKSONVXtlX  FLA.— Ceone  W.  Oaric  sHio  recently  putchaKd 
Peniiaa  Pat%,  la  reported  to  have  under  coosideraiion  plant  for  baUdlBy 
an  electric  railway  from  Bay  Street,  Jack»or.Mll<-,  ibrnuKh  SpfbwCd^ 
touching  at  Woodlawn  Cemetery  and  extent!!  ng  to  l  inima  i'ark, 

W.-\YCROSS,  OA. — The  WayCTOsa  Elccirie  1.  irlit  *  fuwer  Company,  C. 
W.  Sexton,  •uperinlendeni,  is  going  to  change  and  remodel  its  electric 
phot,  end  will  be  in  tbe  market  fur  new  ouchinery. 

MARIETTA.  G.A.— TTif  OtTirla  .^famfariiitiTie  it  I»nWi?  Sftvlce  Com- 
pany haa  bc*n  -.r^^rnrrA  hn^.  -amIi  Monltriv  \f.  S<-<.ni^im,  firrsji^cnr, 
and  William  Burckcl,  aecretary,  lo  take  over  the  water  «»rka,  eiectrie 
HkI.i  and  papa*  tajHOi   It  i*  ptapaaad  to  taptad  about  $a5.i>oe  is 

eniarg:ing  tbe  ■wttt  waiba,  btataffltaf  a  llMr  aim  and  completinc  ifaa 
paper  mllL  J.  R.  Wallaaa,  K««r  Yoik  CHp.  baa  bean  acleaiad  aa  ea» 
idliat  ambwat  in  ataana  at  tba  ptopeaed'werb; 

SCOTtSBUKCs  nj_— The  SaaBabif  Tatapbaaa  Ceapany  baa  been 
intal^amal  wbh  a  aapftal  of  ti.mo,  by  Oi  T.  Heyt.  O.  H.  UcElnia 
aod  C  B.  FHL 

VICTOBIA.  ItU— AaMi  Hanaa  baa  taben  «p  Iba  aiamr  «(  aMabltaUi« 

aa  electric  light  plant  here  and  it  is  believed  that  the  pn|eet  trill  ba  IDC- 
eeasfully  carried  through. 

DONGOLA.  ILL. — The  Doitgola  Home  Mutual  Tetepbone  Company  has 
filed  articles  of  incotporaticn.  B.  F.  Crahtree,  Thomas  R,  Baugh  and 
J.  F,  Karrakcr  arc  the  interested  parties.  The  capital  it  itaied  to  be 
|j,5O0. 

(Jk'ANITE  CITY,  ILI-— The  Kinlm-h  Trlfrh».ne  Company  u  to  erect 
■1  I  i  w  exchange  at  Granite  City,  III  aii  1  St  I.nuis,  an  !  local  capitalists 
banc  been  in  conference  as  to  the  n-k'ni'iriitKni  i- i  a  I -:c--\[  company  10  con- 
duct the  busiiina. 

FREEPORT,  ILL.— The  Freeport  Kacl»a>-,  Light  Ik  I'ower  Company 
it  aboot  to  develop  another  water  powtr  on  the  Plcatonica  River,  about 
See  miles  below  Freeport,  to  operate  in  conjunction  with  the  compcny'a 
pticaaait  water  and  ateaiQ  plant  at  Frccpoct. 

WAUKEGAN5  IU>— The  Korth  Shore  Elcetric  Company,  which  b«a 
altiadr  ^ent  fsoiaaa  fbr  a  aite  far  ha  poaer  plant,  ia  matiin  ptapaiallaaa 
ta  ipcad  half  a  grilUan  more  in  iba  erection  and  atiBlpmimt  of  the  plant 
itaaif,  trUeb  la  la  be  caaplalad  arilbin  the  year. 

EDWABDSVULE.  IUL— At  a  epccial  meclin*  «t  lb*  Ctly  Cbnosil 
January  4.  a  frandirre  •m  granted  the  McKinlcy  Traction  Company,  ta 
conatrv<:i  iri.l  oi^r^tc  «  nat  and  heating  plant  and  an  electric  tight  plant. 
The  duration  of  the  LirdinancL-  i*  fifty  yrari  sn^l  fhr  McKinley  Cf9TtlTt(ftny  is 
to  aasolri.  l!i<-  L'.nltr.Kt  <■•■  tllc  F.ii.;iii'i..Mllr  KIrctrn  I  i^ht  |lant.  whii-h  .11 
prcacnt  furnishes  light  for  the  city.  The  contracts  now  in  force  have  about 
fStw  ynara  to  nui,  vbtn  «  natr  aehadnia  tfill  he  pnpaaed.  Tba  Ir—afcr  ttfll 
be  Bade  vtahia  tan  daia. 

JACKSOKVlLLe.  ItU— Tba  Jaehaaa*ille  Raiiwar  *  U|bl-  CbawMiy 
waa  rrcenily  liMafparalad  tindir  Iba  laira  «(  Uaina  intb  tsaa.«ao  aatbat. 

iird  capital  stock,  aa  «  aanaoWAlKwi  of  tba  JiadnawHUc  Railway 
pany  and  fbc  JackaMvUla  Gaa^  Ulfbl  B  Caba  Gaaapany.  The  deuila  of  iba 

bond  iMue  of  thi-  new  company  have  not  yet  been  arranged,  b  it  it  it:  pro- 

po»cd  to  reliri-  thr  I.tiikIh  nt   rli<-  r. . if.]; ,ni as  foit  as  Ihtv  r.tii  tir  t.iktn 

up.  The  oflicers  of  the  company  are:  President.  W.  B.  McKinlcy;  tIcc- 
pmldeat  and  auaager,  L.  E.  Flacbcr;  Mcrtiafy  and  treaanrer,  C,  II. 

Mattia. 

CANNELTON.  IKD^Ire  baa  partially  vxaehad  tba  dl/a  dadrie  Hlbt 
plant,  entailing  a  laat  al  fa,)aa. 

NEW  CASUSUB,  I  NO  .—George  CadopMi  Morgan,  So«  Royal  Inan  ranee 
Bnfldias,  Chieiflo,  IIL,  la  dciifniat  tmt  cenndtlas  engineer  for  aa  electric 
power  plant  i«  ba  aanalracttd  at  tbh  pUea, 

FORT  WAVMB.  IND<— Engineer  U  F.  Uunioain,  of  tbia  city,  ia  ov 
siMing  hi  Iba  aartwy  af  tba  naw  matian  Una  traai  St.  Kaiya  to  DalMiae, 
OUa.  Fort  Weync  c^taliata  ag«  laid  ta  ba  iMataalad  in  tha  t«ad. 

CANNELTON.  .IND.— Tba  diy  dattila  Ugbt,  heal  and  pwMr  plant 
baa  been  deiiroycd  by  ire,  and  It  li  tepactad  Ibat  bida  tiill  be  aeaeieei* 
at  onee  by  the  City  Attditor  for  rebuilding  the  plant. 

SEYMOUR.  IMP.— The  Indianapolia.  Colanbua  B  Soulbeni  T^aciian 
Company  and  the  Louisville  it  Indianapolis  Traction  Cotnr>any  have  ailbad 
fur  a  franchise  to  enter  this  city.  The  former  will  build  new  car  baraa 
here  and  the  latter  will  build  an  east  and  west  line  lo  connect  Brmm^ 
town  and  North  Vernon. 

PERIT,  IND.^Tbe  City  Council  hs«  g?^n*t-<t  a  frfttnchi^r  to  *he  Winona 
Interurban  Company  to  use  and  lay  tri.k^  mii  i:  ri  .\ ,-.  v.  TI::,  .i;rH'it  grew 
out  of  the  refusal  of  the  Indiana  Union  Traction  Company  to  permit  the 

Winona  Cawpany  tba  aia  af  lit  tiaCtaa  in  Bcoadway.  The  l^ter  eom- 
pany  laiU  now  begin  the  canatmcli«M  «f  •  Ifaie  frofn  Pern  ta  Warsaw,  and 
tha  Vmim  TMedon  Coin^ny  trill  bnOd  ftom  Wabaab  to  Waiu». 

UCfiCAMAFOLIS,  IND^Tbe  Capllal  Ciradt  Traciiaa  Cbawany  bu 
been  Inentpaealad  trilb  a  capital  of  |io.o«o.  Tha  praanlera  pnpaaa 
to  bnOd  aa  deelric  railway  between   Danville,   Ldtaaan,  Graaoabaff^ 

Martinsvitle,  NohlcKville,  Franklin  and  Shclhyville.  connecting  these  lowna^ 
all  of  which  arc  touched  by  inlerurbans  out  of  Indianapolia.  Charlea  S, 
Ovcrill,  James  N.  Crabb  and  other*  are  among  the  incorporatora. 

OSCEUL.\,  IA. — f^ans  are  being  discuivd  for  the  construction  of  an 
interutban  rood  from  this  city  lo  I'es  M/tincs.  via  I-iberty  Center. 

ELLIOTT,  IA.— I,ei>tcr  Malony  is  undertaking  10  organiie  a  stock  com- 
paiiy  Willi  a  capitnl  of  $.1,000,  to  construct  ,-ind  o)H;rate  an  electric  lifllit 
plant  in  this  city. 

truTT  riTV.  K.\N.— The  t  iiy  CoAocil  has  granted  10  J.  B.  Lonchrin 
111  '  II   H   \  n '1  <!si<ti.  a  ji-yesr  f tanebiac  la  aanMract  and  npctala  an  ciee> 

trie  light  plant   in  Scott  City. 
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COLUMDLS.  I\D.  Tbe  City  Coimcit  bat  ■aUwrind  Mayor  Mc 
Conniick  Id  (jkc  the  MfiMMry  lUf*  for  Ife*  COnttruetifH  «l  a  nulieiFal 

cl<Ytf)C  Vtghi  plant. 

KANrtAS  CITY,  KAN. — Tbe  City  Council  has  adu|>tc<l  a  resolution 
asking  llic  McixopoUtaa  Sitcct  Railway  Coiopuiy  10  Inuld  a  ilt>ubl«- 
indt  MrcM  nUmur  »  TMncuMi  Stwct  kctwaco  NivacM*  wid  Stewart 


ARKANSAS  CITY.  KAN^m 
for  the  aid  of  the  iCaoawOUthMU  Inwnubui  RaUiMd  feu  oifltd  tf 
a  large  najorit}-.  The  roa<l  ii  10  cxtciiil  (torn  C  IiiNkco,  (X  0  AlfcUIMt 
City  ami  ibmce  to  Wmru-M,  with  ftrcrt  car  >)'>ieiiu  in  ttut  tpww. 
Lata  tbe  foa<l  <>>ll  be  olenHcd  to  Gcuda  Siiriitxs  atiU  way  CMHWCt  Wilb 
Om  |lfOpMc4  line  from  Newkirk.  O.  T.,  to  Gutlirir, 

LOUISVILLE.  KY.— Cumberland  Telcfitaone  Coowwur  ll  tptaA 
}3j;.ooo  immeilia-cljr  oM  iiBfiNTeMMl,  MMi  «  Knbville,  Teoii^  will  jotet 

a  nevr  $75,000  plant. 

m  CKl'lELD,  .\l E  — rriliminary  steps  have  liern  taken  to  iii»t.ill  an 
citctrx;  liitllt  pUiil  in  the  machine  blioyi  o(  Arlington  Datnon  (or  suijilyinic 
l>liht«  to  the  village. 

W  ATtRVlLLK,  MIC— I'lani  are  Ix-forc  ibv  Ra>lr<ad  Cwunuaiunera  ioi 
ihi'  '.>irii9><>n  of  the  i>urtlaii<l  &  li:un«wMi  EI«ciriB  Raitmy  tferMgh  Fw 
purl.  C'tiiiiberland  and  Yarmouth. 

DK.XI  ER,  ME.— Henry  I'.  Utxter.  nrchitect,  i«  at  work  upon  plani  tot 
(be  i»ew  pbwcr  bouac  to  be  created  near  ibc  MAinc  Central  atauon  by  Ibv: 
Oaictcr  Elcctrie  CMa^iAjr  for  ioraialiillg  power  l«  aperatt  the  ekcsrfe  lifhiii 
of  thk*  vfllafA  ■  Aa  mmi  as  iha  plaas  are  eamiikiati  the^  will  I1*  aohailttcd 
to  local  contraelor*  far  Uib  oa  lha  ctnatmcliaa. 

I'KESQUE  ISLE,  ME.— TIte  Mala*  a  New  Bnin»»kk  KIccCrkal 

PaHtr  Catapany,  Lid.,  which  is  IMumKlInu  the  devcluiimrnt  of  .\i<Ki«lor<k 
Fall*;  bai  lacuicd  a   Canadijn  cbnrtcr   to  distribute  sell  ekctric 

power  in  'he  countic»  of  Victoria.  Carlclon  and  Midawaska  aTid  other 
iqcalitica  adj.ocent  thrtelo.  Tbe  Mamt-  charter  gives  the  cctni'sny  the 
same  lights  in  tb^  ti«nt  of  Furt  Tairfield,  I'rc-ique  Nie,  Limestone.  Has- 

10. T.  Mars  Hill,  11  .:n:.  llridgewater,  Monticello.  Litt)e1o«n  and  ll'iulloil. 
Thi:  c»iiip.my  recently  purcbaaeU  tbe  l>l«Jit  of  Ibc  I'rctquc  lale  Elecific 
LiKbt  Company  aiul  aav  o«aa  aU  tbe  land  on  featb  aUaa  of  th«  Araoatook 
Kiver  »i  tbe  Ar«M!aal(  Palla,  contrelUiig  thawby  bH  iMeeiaary  rtparlan 
rigbta  <or  tba  dcwlopawitt  of  water  |H>*er.  The  plant  «ill  U»ve  an 
ipitial  cafacily  of  about  1,000  hot»e-po»er,  to  be  iiH:tc*scd  later  to  j.ooo 
baeae  power.  part  of  which  ha»  been  contracted  f.  1  hr  ih  ■  Ar.»«'ook 
Valley  Railroad  Comp-xny.  The  latter  concern  has  m  i  li  m-- ■  -  n  il  :  •  1 
plans  for  the  ronsiructiKn  of  16  miles  of  road  bet  a  <  n  I  n  .  ,  u  I.le  and 
Washburn.  «  ni'  li  v^ill  be  built  as  soon  as  this  plant  ,n  1  l.  t.  1  jr,d  fea<Jy 
to  furniab  the  power  for  operating  the  roiMl.  The  company  n  capitaliaed 
at  Jjso.ooo.  In  officers  are;  N.  M,  Jaacp.  picaMcMi  L.  Gk  Croaky,  '«*»• 
uter:  Jamea  D.  Seeley,  aeeretary;  A.  R.  CooU.  BIIMI^fdiiaalM:  lM». 

11.  .\L  Heath  and  Hon.  William  Pugsley,  CMpenti«a  COMlri. 
BALTIMORE,  MD.— It  i»  sia'c^l  'kat  the  Munfe^l  Ufbtiac  Com- 

■aiaAn.  coilinWlf  of  Edwin  ]•  B«et)er,'  Subway  Enfincer  Ilielpa  and  City 
»«,i.J,  Ptndall,  peopaan  hnreaiigatiog  the  ehy  HibUiig  conditions,  and 
will  wpwt  on  the  feasibility  of  esUbliahing  a  municipal  plant.  If  such 
a  riant  If  recommended  there  is  a  loan  of  $i.JSu,ooo,  which  only  needs  the 
^(n»\  of  tbe  ti;y  Council  and  the  ratifteatuKi  rf  «h<  K  i-ie  «<»  htcmne 
available, 

rirT*Fin.l>.  MASSv— Plan*  arc  bdna  prepared  loc  the  new  power 
punt  of  the  PittaAcM  Sifial  Raa»«r  Canipanjr.  wbU*  ii  aaon  to  ba  tmtiA 
ta  Ibia  city. 

HADLCV  MASS.— The  contra.rt  I  ile  building  of  the  new  sub- 
station  power  booM  lo  be  boUt  by  the  ConiKtlkut  Valley  Street  Kailway 
Cc.,n;...ny,  at  HadlcT.  la»  bMB  awardtd  *•  fannar  Itapaf  Job*  U 

of  this  city. 

WORCESl  l  K',    M.\>S     ,\  petition  lookia(  toward*  the 
t.f  the  idle  water  power  in  Mauacbutetia  will  b»  prctcniad  tO  Iwal  I** 
dents  for  sixnattuai  UKtMigb  F!rciiilent  Looergan,  of  lha  HMcbMiia'  AiMh 

cialitin,  within  A  thOrt  tiBC 

nALDWlNVILLE,  MASS.— H«*«rt  C.  Utrall.  o<  Eaal  Tcmpieton,  la 
aolidtiog  bu..«K»  for  €l**ir>«  lii^t,  elaMiw  (bit  If  fea  «aa  obura  nb- 
aaribcta  for  a,oao  HCbU  •  ft«wM»gc«  egnpany  Mmi»  raady  M  loMall  an 
aieetrk  Hthilar  plaat  fe(*a  ind  have  it  bt  opcndaa  Iqr  September  1,  nasL 

WESTFIBUt.  MASS.— Meaner  P«ilbon«,  of  Dk  naic^  oleetrie 
tight  and  power  plaii^  if  M  InMalKai  addMoMl  cvripanent  llial 

will  naleriidy  Ineiaaae  the  oatpat  af  tbe  plwtt<    Ihia  haa  faeaa 
nir«iiary  by  tba  ioeraaaod  dtiaandi  for  power  ftaat 


NKWBURYPORT,  MASS.— Aa  order  ha*  been  intradoccd  by  Coonnlman 

Wnrriion  lu  appoint  a  ojmmillre  coniitting  of  two  councilnifn  and  one 
aldnman  t.>  U-  instriKted  to  cooler  with  the  tias  &  EUciric  Company,  to 
Snii  out  the  cost  of  all  nrght  street  lilhliMt  *n<l  to  rep.rfl  hack  at  the  next 
pir*  ttriK. 

IIOI.YOKF..  M.VSS  The  C..i»  .ind  Electric  Dvvarlment  has  hid  fMod  to 
■t  a  SLvo  kw  steam  turbine  which  when  con!tai1«  >l  for  was  Cf>n^idcre<l  ample 
ptoviKion  for  tbroe  or  fwur  year*  to  come.  )>a  fast,  however,  ba*  Ibc 
valaroe  of  bniinraa  incttaaed  that  tba  tily  aiuat  tUi  year  Imtali  anfther 

turbine. 

L"WKt.L,  >L\SS.— At  a  meeting  of  the  lizard  of  .Md<  rmi  n  an  order 
pt  u'.  tdmg  for  a  municipal  gaa  and  electric  plant  for  lighting  and  beating 
wa>  kntrodueed  by  .Mderman  CmtMhieL  He  hoped  thii  one  wonid  ba  acted 
upon  at  once.  Tbe  cny  had  bad  cnaugh  of  liee  fianebtoet  to  cOMpgnltgi 
The  arder  wi 


nOSTOX.  MASS.— The  Ma»achu>elt4  inlerurban  Street  Railway  Com- 
pany, 1  <  .,1  tal  of  (i.aou.oDo,  is  seeking  inforp-jraiioQ.  Tbe  company 
prujMMes  to  build  «  bigb-tpecd  street  railway  from  lloaton  to  Fall  Rleer 
and  New  Badieid  and  ftoTideikce.  The  incorporators  include  Tboou* 
J,  Mtlvabill,  Daniel  J.  Toosiey,  John  J.  McNamata,  J«n:ea  J.  Connelly, 
Uernird  f.  .McCidon,  William  S.  Itaverty  and  Jamea  T.  Co». 

KALL  KIVEJt,  MASS.— The  Old  Col.iii>.  Dartmouth  &  Westport  and 
Hm  Pnvldcnee  *  FaU  Rnw  Stiect  Railway  eumpanies  have  been  girrn 
francbiaet  to  rua  aara  throng  the  city  for  h^age  aod  light  freight.  Th* 
petition  of  the  OU  Cotoay  Street  RaRtrap  Conipany  tar  prmiigeiini  ta  an- 
tend  lis  track*  to  oawncet  with  th*  EaMiyriia  TtanaportatioD  Caavasy'e 
line  of  Meaniers  to  New  York  haa  beea  rcfecied  to  Ibc  aew  cky  tai*«r» 

ment. 

LEOMIXS1ER,  MAS.*.— The  Seleetmenn  and  tbe  officials  of  tlie  L*4>- 
niiiiMcr  Electric  Light,  Tower  S  llraliriic  Company  have  come  to  aa  im. 
drrftt.inding  rreardiitg  the  street  lights  uf  the  town  and  iKitli  partita  agree 
that  the  lights  at  the  puiriii  tiiiK-  are  in  a  mi»t  deplorahlc  coudiiun.  There 
i*,  bowever,  a  disposition  on  the  part  of  tlw  eoiepiuvy  to  givt  the  tvwo  jlut 
a*  (ood  Itghli  aa  aieacy  can  provida  and  all  they  anad  »  linw  la  get  Iheni 
iofUlkd, 

MARLBORO.  MASS.— It  S*  anaouaecd  that  Iba  Marlboro  Eketrle  Light 
Conpony  wHI  hetoifler  furnJah  a  a4'hnnr  acrriae,  inelnding  Sundiyt  and 

holiday*.  Tbe  conip.iny  w,ll  add  largely  10  tba  eqitlpnMnt  of  ita  plaiit  oa 
Florence  Street,  and  the  fixtures  in  nae  about  the  dty  *irill  be  replaeid 
with  new  ones.  With  the  continuous  service  the  company  will  be  enabled 
ttj  inst.a!I  l(imp«  and  fiirniib  lighting  for  vaults,  closets  and  sucb  place*, 
and  a  comiilete  line  of  cooking  utensils  and  Uoutehotd  applianees  will  be 
carried  at  the  company's  ofiice, 

.\MtSlU'UV,  MAS.S.  It  t>  uiiditnood  lint  the  new  «'nckholder  of 
the  I0c.1l  elictric  light  company,  wbo  has  secured  a  conti  li.^n^  luterest,  has 
requested  ibu  ibe  prcMiii  direeior*  aud  iiiaiuigciBcut  rcnuiu  in  coi>uol  of 
th*  aCafe*  af  the  caanpany,'  It  if  aaid  to  be  ha*  deearc  that  a  iirie  1 
of  itew  boadt  be  laitted  to  ttbe  care  of  the  Soaianc  Judebtednae*  and 
enough  funds  to  make  laita  aod  exMMb*  repair*  ta  ikt  plint. 

these  latter  are  the  purchaaiOg  of  new  iMcllinery  and  tbc  pladnc  of  all  Da* 

chinery  upon  one  floor. 

PITTSFIELP,  MASS  -Referring  to  electric  lighting,  the  Mayor  in  bis 
address  says:  "Our  contract  for  street  lights  will  expire  early  in  1907  and 
11  may  be  wi<<  to  lake  the  mailer  up  doting  this  year.  I  had  hoped  to  be 
able  to  make  some  deiinife  recomnirndntion  regarding  itiiv  matter,  but  lind 
It  u  «  iiii.  I  ■  where  Agures  would  be  of  iki  value  at  this  lime,  fi>r  while  one 
set  of  ligures  wwild  bc  of  Ui*  in  KMnc  other  oiy  ihcy  woubt  be  uaekaa 
here.  1  would  recootniend  that  when  a  new  oontragg  1*  eaoeidcred  Ac  Bson- 
light  •yttriR  be  diieoollnaed;  (bit  an  aH-a||lit  ajalen  h*  aeilauely  can' 
aidered  and  that  many  lampa  Hut  ate  new  obatractcd  by  Ibc  ffiilia  be 
relocated. 

PITTSFIELD,  XL\SS.— The  StanleyC.  I.  Electric  Comp,iny  during 
1905  nearly  doubled  its  working  force,  having  at  tbe  Aral  of  1903,  Sbd 
per?''>n*  'tn  ita  payroll  and  now  ttctr  r.rt-  ;4'!o  In  S'idition  *n  'nrf?'astng 
th.-  •A  iriiii^  force,  new  buili'iiiH"'  n  "i"'  ini  i!i  v,:-.-;v  I:  .  Sjern 
erected  and  a  few  extenaiona  to  other  buildings  have  been  made,  j  heie  ad- 
ditiaai  can  about  |a$<oa*  aad  their  <oer  epac*  ii  appraaimately  jo^oo 
•qtttrc  feet.  Durinf  Ibc  eaoBng  year  the  eoaipaay  ptaaa  ta  put  up  a  otttn- 
ber  of  new  baltdlagl,  atthough  their  erection  la  dapill<iBl  upon  the  grants 
and  prrvilcgea  allowed  the  company  by  tbe  cily.  Evca  Ikottgh  theie  build- 
ing* do  not  go  up,  it  ia  cxpettexl  that  ivo  or  joo  new  employes  will  be 
added. 

NEW  MARLBORO,  .MASS.— 11.  K.  Kloodgood,  of  New  York  Cily,  who 
has  a  1,000'acir  esiiiie  in  .New  Mstlhoro,  and  who  is  building  a  faandaamc 
residence  here,  has  just  houghl,  through  Frank  H  VV right,  of  Great  Bar* 
rington,  three  water-iiowcT  prhrilcge*  on  the  Konkapot'lUecr,  at  this  point. 
The  three  propeitirt  will  develop  a  total  of  3i»  boieeiMwer.  Mr.  Bloa<lgi>u<l 
propona  la  develop  enough  power  to  Upbt  haa  iMoae  and  groimdi^  wbicb 
win  require  soo  lights,  and  alio  funiib  Hgbt  for  tbc  Men.  lb.  Bloodpaad 

is  also  interested  in  tbe  project  to  build  an  electric  railway  from  New 
Marlboro  to  Great  Barrlngton.  a  di^laoce  of  iioie  milea,  and  it  is  probable 
tbat  jiart  of  tbe  power  generated  at  the  propovd  plant  will  be  furniabed 
to  (ipeiate  this  line. 

PriTSF!  K!  1>.  M.\SS. — .\rchitect  aod  KnKineer  *'  K  Stearns,  of  Boston, 
who  prri' .1 1  1  ri'  1  lana  for  the  j>owi-r  pUtus  of  i  ir  L'.r  -.jtirc  Street  Kail- 
way  Company,  will  shortly  complete  plans  ivir  the  new  power  bouaa  of  tba 
PHlidiU  Siioet  Railway  Coatpaay.  Aa  looa  aa  dn  ^nt  are  ready  Ibejr 
will  be  offcRd  to  Ih*  contraciora  for  figtm*.  Sboutd  the  open  winter  eon* 
liiwe.  Ike  illant  would  he  ^larled  ^1  once,  m  the  company  ta  desirou*  of 
completing  it  at  the  elrlicst  i>o<sihle  date.  If  the  weather  prevents  blltUffllg 
af  thi*  season  tbe  work  will  he  started  a*,  eitrly  as  p^^^siblc  in  the  spring. 
The  plant  will  be  of  the  nn>*t  moilrrn  construction  throughout.  The  com- 
pany has  decided  to  generate  its  own  l---iueT  ;ind  hj5  given  up  the  idea  of 
purcliating  ji.iwcr  from  firveral  coirpaiit* 

IKjLVOKE,  MA5S.— M,vn.vgrr  W.  II.  Siuw,  oi  the  City  Gas  and  £lect;ic 
Dtpartnaent.  ha*  filed  hi*  third  annual  report,  in  which  he  calls  aUcntiou 
to  the  increaaing  vohinte  of  bualnna  trantacscd  from  ike  gat  worfci  anV 
elseicic  plant.  From  the  Conner  there  bia  hen  ioM  ij,io}ijoo  euMc  flet 
more  ga*  than  tinrinc  1904,  an  increaie  of  ia.$  per  cent;  while  froia  the 
latter,  there  is  being  sent  out  abr-ut  ao  per  ccttt  more  i>ower  than  at  this 
time  a  year  ago.  liitring  the  year.  .It  tl'.e  station,  iliere  have  been  in- 
stalled one  soo  kw  turbo  gi  utr.itor  with  am]i]e  cor.deil^iili;  apparatus  and 
three  .too  hp  boilers,  practically  doubling  the  --Ifani  c.ipncity  of  the  plant. 
Tbe  plant,  at  tlie  rated  «apaeity  of  tbe  gcneiat-aii.  is  now  equipped  to 
fmtaleb  attaoo  dtctrical  Jtoraepowcr  whh  water  and  cteaai  poteer  ran  to- 
goibtti  but  it  CM  fanilih  cnty  ii,7jj  electrical  bararpower  with  ncaia  power 
When  the  Inrbo-tearrMior  waa  jnarcbased  lait  winiar,  it  eraa 
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tboiight  ih-it  the  cqiuproeut  would  be  large  roough  to  t»ke  c»r«  of  ihe 
growth  o(  the  tiuuiiess  for  lomc  yr»Tt.  \><:i  •talion  ha>  already  almost 
readieil  ilie  linii  «{  iu  capacitr,  it  bring  able  to  Uke  so  (xUy  aUntl 
jfT  cent  more  buaitiCM  with  iu  comUaeil  wilier  iml  netn  imcr,  wad  Im 
tadwd  tbe  rated  capacity  of  tbe  tteaai  jriant.  Ihifinir  Mm  pail  111),  dM 
t'o'jr  Temaining  milt  puvrerB  uf  Che  16.  af»purtciiaiit  to  tbe  plant,  were  taken; 
bill  the  l>u»ir.e»s  h»»  increased  so  miieb,  that  some  tieam  jwwrr  has  to  be 
u*ed  nr-rv  d.iy  sdfl"ti"n  tr  tHi^  -A'nUr  p^^v  cr  .i*.  'l^c  ualer  whecln  ilo  not 
luru  -ii  -,i.iv.r:  ..iiMitj:h  :  ,  t  i--  Miv  :^.(;r  Ji  r,.-     Mr.  Sdi>w  rccumniendcd 

that  the  Hrp^irtmenl  be  given  the  necessary  auiJiarity  to  add  So  tbe  c^iup* 
awnt  at  tke  atatioa  one  ii«o*4niF,  «r  i.u*-]|p  natt,  ind«diBff  Ike  Meiai 
pewcr  and  cketric  gciwratwii  He  abo  called  atlentien  10  tbe  lach  of  ade- 

UTtllr'  eaat  atorlge  laeilitlcs  in  ca^c  the  o'.itput  o(  tbe  plant  is  increased  and 
ilitcd  this  Intirdcr  to  be  in  a  |>iAti<in  tu  baii'jte  v^bAtrvcr  dnnand  (or  power 
th^t  may  con:e.  a  sudicient  lot  of  lani  convcnifittly  utu:itcd  as  to  railrcad 
faciljtirt  and  the  stitioii  ^loutd  br  acquired  to  kivc  st^auf  unit»U-  (or  a 
winter's  »ii|>p1y  of  coal,  recommending  that  the  defiarlipent  be  a^'tboriied 
to  purchase  stich  a  tot  of  land. 

UtTROIT,  MICH. — Tlic  Comnaoi^  Council  has  adL^irted  rtsalution«  re* 
'juestiiiit  Contiti»4*ioneri  of  WorJcei  and  Parity  to  iriclude  iu  their  estimates 
api»ropfiationa  tuiBcicnt  to  ccmstrud  a  tracklea*  ttolley  aysteisi  aroui>d 
Ml*  Wa  and  ««cr  the  Mige.  It  h  aatfaaalcd  «hat  the  «ilire  cquij^ 
■tent,  iMludbic  can.  e¥«rhMd  eaoatruethiA  and  power  Iwoie.  wHt  <«it 

about  $52,000.  When  tbe  cnmnii(>ioner«  cf  tbe  two  dcpiTtlMMa  ba«t 
S'Tbmi'ted  ibeir  eilimates,  the  appropriation ^  «iM  come  rCgnlarty  tefarc  tke 
Council  again  and  then  to  Ibe  Board  ol  EtIiaiaUa. 

MI'SKi^GO.N,  MICII  — Haahevan  Hcipliti  will  ihgrtty  bave  an  electric 
lisht  plant,  10  be  rieclcd  at  a  cost  cf  Si^.ono.  and  water  worka  m'bick  viU 

I'o^t   S.l^.noo.  if  the  ,Klion  'if  llu'  L  :\y   (  »>jnci1  it  MatlSnad  by  tkc  cttiieMl 

at  a  »prcial  electiim  to  be  held   laniialy  rij. 

.\NN'  ARBOR,  MIt-*U.--Thc  latest  reports  e^inccTninu  tbe  electric  rail- 
way between  Aon  .Arbor  and  Tulcdo  arc  w  tbe  cHeci  that  X  S.  foster, 
•i  the  latter  city,  kaa  been  aaeurliK  axtiaaiana  *C  fraiiehtMi  and  aptlent 
«■  ttekl  «t  way  tor  Hie  pirepoied  cxtenwon  of  tkis  Km  ff«m  Filciilmci  to 
•ritlon.  RHaiway  and  atker  towiu.  * 

KALAUAZOO,  IftCR.— At  a  recent  nwctinc  of  tbe  dirrclora  of  tba 

KsUtnaioo,  Kikhatt  &  South  Utnd  Railroad,  it  »as  announced  tkot  the 
oncaniiation  had  been  lucc'ti>f>tatcd  in  both  Michigan  and  Indiana<'  Tba 
Capital  u(  the  concern  f<  ;-'!iced  at  Jf-t.oor*.  Tbe  following  officers  ufre 
eUctcdi  A-  r>.  Hain-  ■"I  nl;  H,  <_'.  MorKati.  vice-pre»iitcnt;  Edward  t. 
\"inccnt,  secretary;  Ad.tin  Hunsberttrr.  trea^-.iier;  John  A.  Ilowni*n,  audi- 
1'*r,  Mr.  Vincent  states  that  this  company  h.ts  organized  to  carry  on 
tbe  »oik  i>larlc(l  by  anotlKr  cumpany  ahtiui  i«k<>  ycar»  ifo.  Ibe  coin- 
IMRy  haa  tih«B  aver  all  the  old  franehiia  and  pmpoaea  to  paah  the 
aalenirue  tkrOoRli.  Tke  line  vken  Mmpltied  will  run  from  Kalanmoo 
la  Vlek*b'.irg,  thence  to  Parltvilir  and  Three  Rivers,  Constantine.  Mott 
tpjilc*  Union,  KIkhart  and  S^mth  Ilend.  Tiie  ruad  is  intended  to  'be  .-^ 
connectinK  link  between  lines  d-vctiiiiK  to  p'  inis  in  MiihlKan  from  K.^ln- 
ni,'i/*>ti  and  from  South  Ilrnd  to  pi-ints  in  liKliana.  It  will  Ik-  built  upon  a 
private  right  of  way  and  a  force  of  enfiinecrs  will  at  once  ficitin  the 
aurveys. 

>IIX.VKArr)I.IS.  MINN.— Plans  are  iM-ine  prtletlol  for  ad»litional 
development  of  6.000  horM-p"*er  .it  .--I.  Anthony  Falla.  Tbe  Pilllbiiry- 
Waahbunt  Compauy,  wbicb  controls  tlie  power,  uritl  make  the  detralo|> 
mat  and  auihct  the  power.  The  worb  will  be  In  charpe  of  WlllUm 
de  la  Barre.  chief  enRtaeer  of  the  St.  Aniheny  I^all*  Water  Power 

Company  The  site  for  the  new  |.<iivei  s'.arion  has  not  been  aciccted 
as  yet.  It  i*  pTf^Jio^rd  to  ntiiire  the  water  t^iat  ha^j  l»ern  going  to  waste 
,,\,T  the  falls.  It  is  st.iied  that  the  maikrt  for  the  addiional  |>o«<er  is 
I  r.-ictic.-i!ly  as-.ur<il  in  i  LiTt-  thul  in-  un.ler  kw  for  the  e«.t  lUli«hnicnt 
of  one  or  more  larue  industries  and  in  contracts  (or  certain  amounts  as 
BCw^n   Jt4  the  development  is  c^mipletcd. 

HATTIE>BL'RG,  MISS.— HiHinn*  men  of  Il.ifi. slnirv  have  bongbt  Ibe 
interesl  <•(  the  Meri'lian  mm  in  the  pr'-T'-sid  tlitHit-'.tMtrd  t  .as  h  ClCCtriC 
Hailw:<y  ftMiipany.  According  to  the  titin'.  of  the  itanchise,  three  mUca  of 
the  road  must  be  in  operation  by  June  1. 

NEWTON,  MlaJs.—Kirkpattkk  &  Jobiison.  uf  Jickwin,  are  pttpirmg 
piMM  for  oilartiaK  tb«  eleMrk  liplit  plam.  A  new  ditcel-««rrcnt 
oaitt  trill  ha  Inititted  ud  addltbmil  pale  linea  will  be  connrnclcd. 

HISSOtftA,  UOMT.— Senator  \V.  A.  Clark  ia  rcponcd  ta  have  par- 
ckaiad  die  pint  of  tkt  MiawNhi  Lipht  tt  Water  CompMiy.  It  ii  iiaieA 
that  il  ia  propoaed  ta  aaartmct  irrifattafl  diiehcit  alio  a  new  cleclrle  rail- 
way, and  ta  cwapleta  dw  dam  at  Bonner. 

BVRtlNGTOM  JUKCTKHC,  Henry  Witlbna  la  aiid  M  he  in* 

IrreaMd  In  Hie  conalnKllen'nf  a  leal  cleclrle  IWhl  plant. 

CAMDKN.  S.  J.— Ihe  City  Council  h»»  Te<|ncs!?d  the  Tity  Solicitor 
le  inform  the  f<.illK-il  what  legal  steps  arc  nrcc^-'ity  fir  the  cslab- 
lislimeiii  of  an  .Hicieni  municipal  lighting  jtlaot  'ulorr  ihe  expiration  t>( 
,   the    insinf    'ighUnif    ontracl.    an. I   ihc   pro1»«bl<-   >         of    such    a  plalll. 

ri.I  v^  ANTVIU.E,  Ji,  J.— The  Atlantic  City  &  Subiirlwo  Trolley  Com- 
pare  will  oiiuMe  Inck  lb  line  ai»oat  tlx  mcadowi  and  make  other  Im- 

JiTi/vcnienta, 

BL'I-I  ALO,' N.  'S',— The  frmchise  E'  lntii  i;  tlu-  Ii  tcrr.ni..  nil  Railway 
CMDpany  th«  right  10  lay  W  miln  of  double  track  in  Killmcrc  Avenue 
«a*  signed  by  Mayer  Kaigkt,  Deeenhci'  ep. 

SEW  YORK.  N.  V.  -The  New  Y,.,r^  TrI,,. !;,-.,.,■  l'..:„|-.ny  wi'l  h.lild.on 
CaH  Street,  an  einht  slory  buck  .■vrll:,■I^^  I  r,il,|iT,|.'.  I,-  •■■■<■•  f  -^i.^  o  in 
eenMrattion.    Eidlitx  di  McKcnzic,  Broadway,  are  tbe  architects, 

BROOKLYK.  M.  Y,— A  railway  company  ii  said  le  h«  in  proceai  of 
orpiBiMtlon  for  the  pnrpoee  of  hidiling  for  the  (tanc1ti<e  of  the  rogtci  laid 


out  by  the  Kapid  Transit  CominiasEoit  <^n  the  v.<.l  ^riJ  c:tf.t  ^;'ltn  of  M;»s* 
haltan  and  Brooklyn, 

ITH.\C.A,  N.  V. — Tbe  survey  has  been  «<iinplciv4  lur  Ihe  llbaca  &  Horse, 
heads  Electric  Railway.  The  line  as  drawn  will  exteiid  between  Ithaca 
and  Eluiira,  passing  tJirough .  Knficld  Kails,  Mecklenburg,  Odcua  and 
lloeeeheadBs  J.  U.  Uatiball,  pinniia«nit  in  tka  aSalia  •(  Ithaea,  ia  ialifailad 
in  iha  aampiny. 

AlBAMY,  M.  ¥.— Tka  Nl^ra  Flllt  Elcatriiat  Tram^iilw  CeMpnty 
has  made  appUeallea  far  pcradiihHi  ta  Incrraw  in  ewilal  atotk  ten 
il  mw.iuuj  to  sj,ouo,iM«:  ilio  w  ptndMit  cenato  eWigattawa  «t  tka  AIMon 
pouei  ('^■mpany  an.l  the  captel  atack,  etc:,,  M  tke  Nlafirs  FaNi  Gai  k 

r.lectric  I-ight  Company- 
Ill  NGIIAMTOX.  X.  Y.— President  G.  Tracy  Ragcri,  of  the  Binghaoi'on 
Railway  Company,  is  r.rori._  l  u,  *ji  nf-^o"? il'tis  wilb  t»i<-  Onlari  1  F 1  <-er 
Company,  uf  Niagara  l  allf.  N  ^  ,.  ^  l  .n^.^iliinn  i  -miT  v-i  tl-.c  Uir-i:h.nn- ..n 
Company.  The  power  Ui^c  1©  iUngii.aait4?u  -..oLi'd  cjiih'  by  way  of  Wat* 
kin*.  Corning,  KImira,  Waverly  and  l^ndict^t. 

TROV.  .N'.  y,-  V.  R.  Holmes,  of  Troy,  attorney  tor  the  Ticondcroga 
Lijrhl  &  Pui..  !  r  .Mipany,  writes  that  the  propojed  plant  will  OOlt  about 
l}«,o«o  and  that  bids  (ur  the  conMruction  will  be  reoeitred  in  akaul  30 
dayn.  F.  B.  Ciidiey  and  If .  R.  Hitail.  •(  Tray,  and  F.  T.  Ucke  and  A. 
B,  AdklM,  of  nnwdifm.  aei  a]a«  Jwtareiud. 

DAYTON.  OHIO^Tkt  Dwten  Otimi^  Eleetite  CMapany  km  keen 
kearporaKd  wilk  a  cipilal  •(  9iaa,aoo  by  Cymi  B.  Head,  F.  T.  Orieil, 
B.  B.  AnaM  and  atkeii. 

WOOSTER.  OHIOw-^ib  «  Hiibhard.  Rail  BHala  BnlMing,  Duladel. 
pUa,  Ph.,  are  nwUng,  siwieya  lar  an  deelrie  taawny  fran  Waeater  to 
Hamlield,  n  dtMance  «f  4*  adlea.  Work  will  he  began  In  the  iprtng. 

KILES,  OHIO.— Bids  will  be  received  until  January  i4  at  tke  olTice 
i<f  B,  L,  nogan.  City  Auditor,  for  $4,000  Iwnds,  the  procertls  of  which 
will  be  vaed  fOr  eAtari;itii{,  irpairini^  and  equippini:  tbe  electric  liibt  plant. 

CINCINNATI,  OHIO.— According  to  rcporta,  this  city  is  to  have  a  n'w 
power  plant,  to  be  erected  at  tbc  aootkeiat  earmr  o(  Pendlclen  and  Dan- 
ridKc  Streets.  The  impcwecaMMa,  tofiikar  with  tke  land,  tkBI,  It  la  Citi> 
mated,  cost  $joo,ooo. 

.MARV.SVIl.I.K,  OHIO.- Articles  of  incotpor,itii>n  h^^  t  been  hied  for 
tlw  I,'nion  County  Telephone  Company  by  K.  E.  Ligjt<tt>  Wallif  C 
i'uliington.  W.  f:>.  Shearer,  George  1>.  WUtncy  lad  B.  E..  CmHtrigkl. 
The  company   i*  capitalized  for  faoo.ooo. 

CAMISKIDGK.  OHIO.— The  Cansotid.ited  Company,  which  operates  a 
road  from  Caml»rid|tc  to  Bycsrillc,  is  planning  to  extend  the  line  to 
Plemun  CUr,  Dexwcnt  ami  BnMo,  and  ponlMy  io  CaldweO.  The  prop, 
eriy  it  owned  by  Ike  Ciantaa  Company  of  Marietia. 

ntL.\\VARK.  omOi^Tk*  SKkwood  *  UagMlte  Spriap  Rrflway  Cent' 
paiiy  has  been  orgaoiarf.  It  la  kdng  pronwlcd  by  tke  a«nia  totoaili  dMi 
«wn  die  DcUware  »  Matnath  Spring*  Railway  now  eperaltat  ta  Mag- 
nctie  Sprhiga  fraai  Delaware.  V,  M.  CalfcMilk,  *f  PlMatarg.  ia  al  tke 
hand  •(  tka  compnny. 

CLEVEtAKD,  OHIO.— Tlie  Cleerland  Elcctrie  Ilhiininaiine  Company, 
it  i»  stated,  has  secured  the  contract  to  siipitly  arc  lights  to  the  city 
during  tlie  year  iqo6  at  $60.;^  per  lamp.  I>irector  Springbom  has  i^teided 
to  nik  the  Council  for  Sio^ooo  srith  which  to  purcbaae  potts  and  wire*  lo 
that  extension  plant  can  ba  earrkd  oat  at  tbe  nnnlcipil  lighiing  plant  ki 

South  ISroolilyn. 

COt.U.MBC.-i,  OHIO.— The  Central  Ohio  Traction  Company,  with  a 
capital  stock  uf  tj.ouo.ooo,  has  been  formed  by  VV,  T.  Young,  B.  M, 
Jenningi,  O.  F.  Swamon  and  othrra  o(  New  York.  Anerding  ta  new*' 
paper  inlcnriewa  these  people  contcnplele  tke  knMing  af  aa  Mtcaatve 
•yiten  of  electric  railway  In  central  and  northerii  ObtOb  It  II  dalmad 
that  one  line  will  extend  from  Lorain  to  Coluntbui  widi  a  htpnA  la 
CIctehind,  Another  branch  will  extend  to  Canton,  Youogitawn  and 
Pittsburg. 

STROL'D.  OKU\  — The  propoahtoo  to  bond  the  town  for  $4,000  for  tbe 
('oi:(,tf notion  01  an  (Irctric  light  plant  will  be  ftilbmittt-d  to  the  people. 

\V,\TONC.\.  I>KL,\. — This  city  will  leceive  bid*  until  rcbronry  0  for 
furnishing;  material  for,  and  construciiiiff  complete,  an  electric  light  plant 
and  water  main  ealension*.  Bids  wilt  be  received  on  each  item  and  on 
the  work  a*  a  whoU-.  There  will  be  rcqnire^l  pii>c.  dynaiou,  liy.lrantft. 
^tcam  t-iiKini^  lamps,  meters,  pules,  wire,  boilers,  feed  pump,  heater,  etc 
.\.ldrf*s  M.  ,\,  K.irl,  t^onsuUing  Knginecr,  Muskogee,  Ind,  Ter. 

SANCUS.  ORE.— .\t  a  nccuc  uieetiug  held  in  i'cndleloD,  tbc  hUgIa 
'Rner  fileairn:  Fewer  Cnnepnny  elected  the  faUnwta(  nnnad  aliecri:  Ftaii- 
dent,  P.  W.  Paino,  of  Baker  Cfty:  Tke-preiident,  Dr.  J.  B.  BSagian.  ef 
Walla  Walla.  Wash.;  secretary  and  manaBer,  J.  K.  Roining,  of  Blhcr  Olf. 
It  i^  the  intention  of  the  CMtpiny  to  e>t«bli«h  a  power  system  on  EaSt* 
River,  near  Sanger.  The  capital  stock  is  placed  at  ijoo.onn. 

TECUMSEH,  OKT.Aw— Prof.  F.  Perrine,  who  bas  been  Investigating 
thr  fe.i*ibiI1ty  of  an  electric  railway  between  Tecumseh  and  Shawnee,  has 
lopirted  f.ivoiably  to  the  Shawnee  Lighting  Company,  winch  proposes  to 
bui.'d  <\ir  li'ie.  I'tnnis  T,  riynn  is  president  c(  the  toinpluy,  whkb  ia 
owned  larsely  hy  tastern  capital.  If  Ihe  inlcrurban  plans  at*  nppiWead. 
it  is  stated  th.it  the  conipany  will  al>o  parchaae  the  properly  of  Ike 
s  :i-.  nt  e  Traetion  Company  trhicb  ia  now  in  tbe  kandt  ef  a  cetovcr. 

I'OUTLAXD.  ORE,— The  ForlUnd  General  Electric  Company  conleiB- 
plaice  makiiiR  improveinenu  in  thb  city  to  the  aslrnt  of  <  1,000,00*.  Tbeia 
intpntvemniis  will  include  tbe  erection  of  an  oBice  bnilding  »l  ytb  ami 
Adlrr  Sf  ■•  f  "SI   J.Mo.o.-i.-.,   a  di>triliutinf   i  tanl  from   nliieh  ;ioner 

for  tbc  !  .(litioe  ami  car  sirvice  for  the  entire  K.ast  Side  will  be  Mipplied, 
and  a  substation  at  Sdlwood  to  receive  power  Itom  the  plant  on  the 
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Ur:[  5   '.  I  1;ift<  the  place    a   ".hoic  njw  ni 

I'lNEGROVE,  TA.— The  cirUcni  wiJl  vole  at  the  electiun  to  be  held  in 

F«braMy  M  die  propiMiii«ii  to  imM  baadi  ^  tiM  pupmt  «f  trcdiac  m 
«jccMe  ligbt  and  fomr  plant  at  ■  coil  of  •bout  tlLaoa.    Tbc  pmer 

will  be  derived  fr-ar.        '^-zter  works,  erected  by  the  borougb  tea  years  ago. 

OELAWAKh:  WAIEK  GAP,  PA.— C.  J.   Young,  of  HitUdelpliia,  ia 

cHliMtr  for  ibe  Dvltwar*  Water  Gap  Pamr  Cba^anjrt  whbh  fiijaiea 
aomlrvcthig  a  power  plant  at  thi*  ps«nl>  A  daai  wiB  be  put  icraat  Brad* 
heada  Ctttk  and  it  1»  |ire|wied  la  tattxl  tbtmi^  the  aiawilalB  and  form 
a  laiti  is  Chttif  Vall(y>  A  CiMl  «flU  ilao  be  buitt  It  ia  eacimaled 
that  fraai  ajaa  to  7<Ma  kafaanotrir  caa  be  developed  here,  aad  the 
«aeli  of  eaaatraetlea  aill  «oal  abant  Idoewoeew 

I'KOVIUENCH,  R.  I.— A  deed  filej  at  the  Tewa  Qcrk^  eOee  in 
Eatt  Providence  skowi  that  anotlier  strip  of  land  on  Pawttukel  ATencw 
has  been  purcbascd  by  the  Rliodr  I»1aiid  Company  (or  tbc  purpoie  of 
insialltng  a  second  trade  Along  that  stretch  of  roadway  beyond  St.  Mary's 
Seminary  and  extending  to  tbc  switch  or  reaumplietl  of  double  tracking  at 
tile  Ponham  Club  grounds. 

BERESFORD.  S.  D.— TUt  electric  IW»  plnl,  aimed  by  A.  &  Haiaa. 
•ae  deeuopad  bp  dra  on  Deeenber 

BERKSFOU),  S.  D.— Fire  daairagred  the  Betcafard  eleelrte  1]^  plaal, 
owned  bp  U.  U.  Dople  ft  Son.  The  dtp  U  wilboot  other  paUle  ll^tlni! 
(adIiUes. 

WERRE.  S.  t>' — An  interesting  source  of  power  is  about  to  be  developed 
here,  the  city  baviim  decided  lo  put  in  an  incar  li « :^n'  .  ^ctir-c  Vtuht  plant 
lo  l>e  4lrivrn  by  waste  water  from  the  artesian  a^!!^.  l\-f^  r^'  ■ft.it  this 
wsliTT  c^'rTTtnjf  under  j^rrssurc  «ill   develop  more  than  enoagh  power  to 

op:::itr  Ml  1>  a  plant. 

I'liiK'Kh.  1> "  O-dinances  have  been  introilucH  i^i  fhe  City  CouiKils  of 
Pierre  i.  l  I  -'  P  >  i  ■ ,  on  llic  west  side  of  t  i'  Mi.-Lvin  River,  for  an 
electric  Ktrret  railway  franchise  to  be  granted  to  Noao  Newbanks,  of  this 
city,  and  Frank  t'iKrUer.  of  Kort  Pierre.  The  proposed  line  calls  for  about 
ten  miles  at  trackage  and  is  intended  lo  ffive  the  towns  joint  service 
with  lecal  aervke  far  cadt  af  theak  It  ia  the  Inteatioa  of  tha  paitka  iii> 
teroted  to  htm-  work  ia  Ifaa  tptniB  if  Atj  tut  eaiaplcle  tbdr  arraac*- 
mrnts  by  that  time, 

PL'LASKl.  TENN.— The  Uapar  aad  Board  of  Aldermen  have  coo- 
wacied  with  tbc  Fart  Wap«e  Bcetric  Sapplp  Caaipanp  la  iaii^  an  alieitfc 
Hlht  ptiiit. 

<aDDINGS.  TEX.— Local  partlea  are  diieuialag  tha  laaMllatioa  af  an 
daetric  lighting  plattt. 

RISING  STAB.  TBX^Tbe  RiaiaB  Star  Steclde  Upfai  Ceavany  baa 
baaa  taeorpotalid  with  a  capMal  a(  tiaiOao,  bp  H.  IL  Aadaraan  aad  W.  A. 
tIcSpaddfeB. 

VsnSENNSS^  VT^Tbe  eawtraetiea  of  aa  deelrie  railway  from 
Villi  lima  -to  Fair  Haven  by  way  of  Whitehall,  N.  Y.,  was  the  subject 
af  dliCBialoB  at  a  mcMine  held  here  recently,  which  was  attended  by 
ahout  loo  rrpresentativea  from  the  town  through  which  ^^i'  m  .-i  1  would 
pass,  A  resolntion,  presented  by  R.  W.  McCuen,  f.ivori[ih'  rhr  i  i.rsniza. 
tioA  of  a  Slock  company  to  ajntatc  the  project  and  conatruct  ibc  roud 
was  unanimously  adopted. 

WAITSRtRG.  vvASHw— Rebcru  *  Kenderian,  awaer*  of  the  ctcetric 
light  plant,  i.<  riteraji!ate  ealargiac  the  plant  and  estendlnf  Ibe  aereitt 

to  Prescotl,  Wath. 

WALLA  WAI.LA.  WASH  — R.  F.  Allin.  a^Mits"'.  secr^iaty  of  the 
Northwestern  Gas  &  Electric  Company,  writes  that  it  has  be^^n  decided 
10  increase  the  capitjil  vtock  of  the  ci>tnpany. 

SEATTLIC,  W.\SiI- — The  Kern  Rami  Company  has  been  incorporated 
with  a  capital  of  $ji,.i>fto,  to  wtl  iind  tent  wster  snd  rtpc-ric  power,  The 
conpany'a  principal  place  of  buainos  will  be  in  this  city,  with  a  branch 
odiec  at  Loe  Angein,  Cel. 

F05T  FALLS,  WASIf.— The  Wa»hinctea  Walef  Power  Cum>i>«ii>'.  >t 
i»  laid,  haa  taken  over  the  contract  of  Beancti  *  Bihier  and  will  eaoi- 
plcte  the  menaive  iatpnmiaenta  the  coBpanp  i*  ouldnp  here  in  oniaec- 
tiaa  eda  fia  larpe  power  ptanl. 

KLLdtSBURC,  WASH.^The  ersanliatiini  of  Ifae  CHealbBiK  IWlaoa 
Company  hat  k'.cn  |ir;RnV;iry  cfFxti  'l.  Il  oil]  h;i>il  «iie.ir  hecft  to  the  dllBip 
for  a  radius  <if  trn  mil<  >.  It  ii.iu  c  i  traeted  to  h.iul  the  pMlhwt  Of  the 
Ki.fi.ii.  nctri  [lijt  »lll  be  plaiff'J  by  iKc  ktuw.t*'  i^MVia^ion, 

rL'[,l,.M.\N,  \\.\SII. —  Ibc  M'WLiv>  H.-ct.-K.-  Liitht  Company,  of  Moscow, 
Ida.,  lu*  sf crijri  1-1  .i  i-.i  sdtr  f:.iii(  lii--t-  in  rMllnmu,  sMhuft  to  tlie  vote  of 
the  cTi/rn!*  The  cijntract  prcvilt%  -hiit  the  ci^mpany  •hall  purchase  the 
plant  t)wlii"l  li)  the  tilv.  Mr,  M.  J-  ."--lileii!*..  of  Moscow,  ir  pir^j.lent  of 
the  conrpanv. 

^LAITLE.  W.\3ll.  Articlri.  of  iiicorrotat'en  have  been  filed  with  the 
Cimilp  Audilar  bp  t^ii^  llnnf.'.rd  IrtigatiMi  ft  Power  Ceaipanp,  hanny  a 
capital  Meeb  ol  |jjo,ooa.  Amung  the  incoi^ortloia  ar*  E.  S.  MeCard,  C. 
J.  Snifb  and  M.  B.'  Hapaca.  The  cempmp  bitenda  caiai>"l  hi  a  seneial 
tarlfBtiac  ami  eletulaal  power  hndaeii,  with  headipiarieta  In  lUa  dtp. 

DANVILLE,  W.  VA.— Tbc  Bwivillo  laprovcmnl  Canpaap  propoaea  in 
the  near  future  lo  iBatall  water  worba  and  aa  deClrie  lipfat  plant.  H,  L. 
Carter  ia  aecrHarp  and  tieaanrer  of  tkt  nwnpaity. 

UlLWAUKBB,  WIS.— The  Mitwadlee  Ekctrie  Rdhraf  k  LTfltt  Com- 
piny  bat  decided  to  (laue  bonda  to  the  aaMMiel  of  t*«,oeo.aoo  to  be  aa«d 
fa  ntaftinp  inpre«enenti  and  cMeaiioBa  end  for  lefundlnB  purpoiei. 

CRANBROOK.  B,  C— The  Eatt  Xootcnar  Fowcr  ft  Liiht  Canvany  baa 


been  incurpotaied  with  a  capital  of  J.'so.ooo,  and  will  develop  a  water 
power  on  the  St.  Marys  River. 

PICTON,  OXT.  The  ciliiens  have  voted  to  issue  Sis.ixjo  boodl  fir  In- 
stalling  a  new  street  llfhtiog  ayilinn. 

HOBCAYGKON,  ONT.— Tha  citiarna  iiave  voted  to  appropriate  tafiOOO 
for  the  puicbaae  of  K.  Bapd  Companp'a  water  power  aad  w  aatibliib  aa 
ateeiila  light  plant  far  tba  tHUifa. 

POST  ABTHIIB,  <^IT.— The  laxpayera  have  eadoncd  a  bylaw  ap- 
provlns  the  capcnfitnra  of  $y,oeo  for  inprevcnenu  to  the  aniaklpal 
power  plant,  and  alM  one  providlltC  the  appropriation  of  $>4,ihio  to 
be  expended  in  contpleting  the  eleclrle  lipbtsng  ayflan. 

WELLAM)PORT.  O.NT.— Jatiiel  A.  Rot!!,  of  this  place,  will  apply  lo 
Parliament  for  the  incorporation  of  a  cnmpanv  lo  build  on  electrical  rail- 
Kay  frum  Port  Uaithiiui,  on  Lake  Erie,  to  Ueauarvltle  on  Lake  Ontario. 
Oihrrs  intcrriied  arc  S.  D,  Ldka^  of  St.  CMhiiinei,  aad  Oeoppe  AraaM. 

of  RidiKevillc. 

-  I  V  ATIIARI.NE-,  <''■<  ".  .1.  \ni:i,r;,  -i.  Catharines  &  TonHIIO 
Railway  Company  is  seckinR  authority  to  make  extcn&ioas  frois  Tbeewoid 
1ft  Fart  Cdbarna,  Fort  Erie  to  Nhwara  Fallai  from  Kiagan  Fdb  lo 
raaiiT»oa>ac-Ldw,  freai  Niaiara  FalHk  TharoM  ar  Wdlaad  W  Braal* 
feed,  from  St.  Cathariaecte  Mia|*raanlhaLdhe. 


Indttstriai  Ccmpanhsi 

THE  WDOflS  EXfiCTRtCAL  COUPAKY.  HoMtoa,  Tai„  ba»  bica 
incorporaicd  with  a  capllal  of  tfCkOoo. 

THE  HILL-WRICHT  ELECTRIC  COMPANY.  Xewailb  N.  I.,  haa  bcaa 
hMorponted  tdih  a  capital  ol  fCoco.  by  Franklin  T.  RfU,  Emetine  Wri^ 
aad  Alftid  A.  Wright. 

THE  REDD  ft  VOLK  ELECTRIC  COMPANY,  Morwalh,  Cana..  baa 
been  incoipanled  with  a  capital  of  $ip,ooo.  for  the  parpoi*  of  candneliag 
aa  electrical  Mpply  btisinets. 

THE  MODERN  l.NSLLATOK  COMPANV.  S^in  l-rjnciico,  Cal,.  hai 
b<«-n  iiKM/pora^ed  with  a  capital  stock  of  Stoo.uoo,  by  John  Moss.  R.  A 
Kalkenl>erg,  S.  S.  Simon,  t.  V.  Ucrt  m<\  .Xumislus  Waterman, 

WtSTKRX  KLECTKIC  CO.Ml'ANV,  liidian;iiwli6.  Ind  .  h.is  been  in. 
ci'rjioratcd  v.-jlh  u  capital  6t«k  t-f  S5*i.<ju".  *n<l  will  Xtny  and  sell  r:eclnc:il 
(loods,  ftc,  Charles  DclSois  and  V-  W.  Ut-iints  are  inlrresIcO  in  the 
new  company. 

EASTERN  ELECTRIC  LAMP  COMPANY,  New  York,  N.  Y'.,  has  been 
iiHcrpi-rated,  with  a  capital  of  $;.ooo,  for  the  manufacture  of  elcrtric 
lamp*,  etc.  Morris  Leight.  Maurice  J.  Katz  and  Edward  Uillkctspiel 
are  named  as  the  directors. 

THE  ELECTRIC  CABLE  COMPANY,  Bndicrport,  Conn.,  has  filed 
a  certificate  of  tncrTrpora'ion,  It  has  an  authorited  capital  stock  of  $500,- 
000  and  tt3  incorporrtlorfc  .tfc  Ft'-wii-,  \V  Mn^ir-"  ,.>f  Xrw  ^'ork;  F.  II. 
Cowlrs,  of  Ciieenwich,  ("or:i    ,.i  i  1.  N'    --  it'  .-,   il  .^.-r-l,i  r,  X.  Y. 

Tllb  K.MRHL'RY  TF,Lbi'H<  t.\  t  idMI-ANN.  Faift>ury,  111,,  hamng 
a  c.'it^ital  ot  $.'f>,ut>u.  hai>  been  otgAiMxr.l  and  articles  of  incurpcration  filed. 
Thf  conii.-.my  is  compose!  of  (.corgc  C,  Monk,  Charles  E,  .Monk  and  E.  A. 
-Vsaril,  and  will  carry  a  stock  ol   t»Ul>IloiH-   **-rvtce  *;upplirt 

lUE  GE.NLRAL  MAXll- ACTLKIXG  &  SLPPLY  COMPANY.  Cam- 
den,  V,  in  has  been'  inOMporatad  hy  John  A  MrPaah,  F.  R.  Baaadt  and 
Caarpe  H.  B.  Mania.  The  company  hai  a  capMri  cf  laio^o  aad  win 
eanflo  In  the  mHinfaoturc  of  lanqia.  globes  pa*  and  eleetiie  daiMfta.  da. 

THE  SCOTT  ELECTRICAL  EQUIPMENT  COHFAKY  baa  bcea  or- 
tf.iriired  at  IVrtlniid,  NU-,,  for  the  purpt>*c  at  nianufacluriag  and  dealing  in 
electric  motors,  inachinety.  iti»tr;imclit-.  at]d  r-cctrical  devltei  Of  all  kindl. 
t-llVltcrs:  Pfc*'t.UiiI.  MilUrd  W,  lt..l  i^m.  of  Portland;  treasurer,  ,>an>es  J. 
llcrnan,  of  Portland. 

TIIF.  'GOKIiOX  MAXCK.\CTL  KI.N<;  COMPANY,  Chicaitt.,  Ill,,  has 
bt'cn  incorporaicd  for  the  i>urpi.-5«  uf  ntaf.uitu  tntinit  cleclrictl  aiiH  me 
chaiiii:;i'  afpliidic-i.  Ttioee  iotcRstnj  in  the  concern  arc  Gordon  U. 
li'ii-lick.  Chatirt  lor.l  and  Alvcaa  L.  Baidick.  The  canqnap  hia  a 
capital  of  $.^.3^^. 


[)R,  OTTO  A.  MOSES,— We  rtitret  to  note  that  Dr.  Otto  A.  Moiea, 
i-Icvlr^col  eApcft,  gerilfsisl.  cheniint  am!  invi-nmr,  promiiu-nlly  identified 
\M',h  many  Hebrew  chartlics,  died  on  Wc<lf.r!iLl.iy,  /;i-ii::ii>  t.  of  -i-.iema 
<if  tlic  hniKf.  fi  l|,'nT<.l  by  ri  vsipclaw  He  w.)»  .*  *oti  Mf  .V-:ri.n  J,  M-i>f%,  of 
(h.nlrston,  .S.  C.  where  he  was  ham  in  1846,.  He  waa  (rattiiaied  . 
from  the  Liuvcraity  «f  Lripaic.  On  Ma  return  be  became  State  Grologwt 
of  South  CaroUsa.  Comias  to  New  York  abewt  thirty  yeora  ago.  he  ea. 
lered  buBh^eaa  aa  a  nrchanied  cMpiaeer  aad  etectrtcal  expert.  He  waa 
aOMCiatH  in  early  lifi-  with  Mr.  Thonms  A,  l\IiM;n.  In  iSF-u  he  rtpte- 
aented  Mr,  Edij-m  (ti  Paris  at  the  iNiirlriil  .  >|i,i^iiioi'.,  I.atrr  he  was 
connected  w  ith  the  ^tint^o-t'c  r  ir.  Tric  I  '  :i;|',niv,  .iriil  w.t*  one  of  the 
car]:',st  advt^jtrt  i,i  tlo  ..,!  jilii^n  rf  t  ir  .il-< marine  cirr.Mt  ?y;'t'*lt|  in  till* 
cr  intry.  He  na^  a  founilrr  of  iu>.-  iUbrcw  icchnioil  Jnatilute,  and  waa 
aUo  assodated  with  the  MoBtlAoro  Home  and  the  Hobtaw  BeacoilcM  Or' 
phan  Aaylum.  lie  learea  two  oon*.  one  of  whom  El  Walter  FlertMii  a 
poialcr.  and  a  daughter.  The  other  avn.  JaUon.  il  a  riaing  young  dedfleal 
engiaeer.  .\  portrait  vf  hli  father  by  Walter  Ptorian  aptwared  la  tba  «» 
blWlMia  of  Ike  National  Ansdemy  of  DcaSgn  ].«  year.  QjgHj^ed  by  GOOglC 


ELECTRICAL  WORLD 


'Perjonat, 


bu  btcn  Afipobilcdl  local  mII- 
Alkctt  ft  1.  H. 


MR.  J.  H.  ASIinEY,  .-if  \V«  Orttnr 
irv»  »«rm  tbci>-   lur  tin   li:u    .,f  ii.,lr-:,il- 

factutinjt  Ccnriany.  ot  JSos^uo. 

\!R.  HKNKV  L.  DOHERTV.  the  electrical  central  atatioa  manager 
and  cxiicit,  ia  alio  very  prominent  in  the  (»a  Arid  and  ha>  ju«t  orguitnd 
in  New  York  city  the  Gat  Securities  Company,  to  promote  gu  and  dCC' 
trk  ojw raring  compaiiiei,  witli  a  c»piuJ  oi  ti.ooo.ooo. 

MR.  W.  B.  ELUSON  bu  bm  ippQiiiMd  by  Ifayw  McOcIIlK  CM- 
niiMtoner  of  Wtttt,  da  md  ElMliidij  tor  V«w  York,  uMCMdhiB  Mr. 
Oakley.  Mr.  WflliuB  C  Ca«i«r.  «f  tke  Mcw  York  S*m.  kw  bcM  <v- 
poineexl  Deputy  OiwrtiiliMt  far  the  Bomufh  of  BlMUyn. 

MR.  JOHN-  M,  BRUCE.  •(  Bmee  ft  Jolumon,  4 J  nroiutwsy.  New 
^ork  City,  publicity  expert!,  has  ukm  tnio  partnership  Mr,  Kendall 
Banning,  who  anti!  recently  'TO  MUHlillc  cdiMr  "Smom."  Mf. 
R.  H.  JohnMr.n  ii^.  irtircd  (MOk  dw  Arm  in  ardcr  to  4e*ate  Mi  cMirc 
time  to  autoQi  .jfnilf  .i  i  vTtising. 

]VI.\Jt)R  O   O    ^^Jl  (ER,  U.  S.  A.,  of  the  .Signal  C.rp..  «.n,nncd  at 
Ixavtnoonlj.  Kan.,  was  a  recent  visitor  to  New  Yi>ik  City,  af?---  an  nh- 
*raee  •*  mnT  — tba.   Aa  aeicd  in  ihc»r  columns,  the  t-i.n  .i  v  .<«  is 
*«al  «««IMI  in  wifdcM  telegraphy,  etc,  at  tiie  army  trainilig 
•I  iMmnwanb,  and  it  alio  cirryiiw  m  i 


SCHENCK.  who  Ilia  tan  caameled  «tt«  iba  Hew  YoA 
office  of  the  WrMinghuuse  Elcctrie  ft  Vif.  CtaaiplDy  in  iu  Hicct  flrilway 

detail  detvarrmcnt,  lia>  resiitned  his  poiitlon  to  accept  the  fMillpn  «f 
xeneral  m.inairei  of  the  Sterling  Varnith  Company,  of  Mttlfawtb,  tm. 
He  will  permanently  in  Pittsburgh  and  will  he  happy  (o  HC  and 

to  :.  .  .  i.r  rn       hit  old  iriendt  in  the  elcclrical  field  at  any  tbar, 

MK.  t,.  .V,  I  I 'I  FIN"  i.r«.'i<l!-ni  of  >J,...  n^n.-al  F.k-clric  Company,  n«onv- 
panicd  by  mci.iSns  ,  f  :,n  tjmijv  ^  ..  .,1  m,  -lir  WTiitr  Star  liiiir.  •■Celtic," 
«m  Satutday,  January  i.  lor  the  Me<hu»iiit,cin  cruise,  landing  in  Egypl. 
•here  lie  pigpnii  ta  ncad  •  /«w  monthn  of  hnrdly-won  rest  and  recrea- 
tiM.  TImr  ii  add  ta  he  «  poMibillly  tbat  Mr.  CoAn  may  extend  the 
w  the  In*  few  yean  of  tretnendou*  ckctrical  dtrdapmeM  have 
orprircd  hiai  pMctiollr  af  all  ofipHtiiBiiy  of  a  laar  rncaiiain  until  new. 


MR.  B.  K.  HOUGB  Iwa  fann  WMiMid  New  Verii  tcprcHMatlw  «< 
Iho  Mijptr  ft  Sailand  C^.,  el  Mladelpfeii.  iiMeMdlii«  the  laie  Itr.  Bnch, 

whose  death  was  recently  noted.  Mr.  Rough  woj.  gr»dii.it«d  ftOM  Cerndl 
in  1897.  after  which  he  lieiMiee  awM-iaicd  with  the  Hfnton  ElceUje  Ught 
Co..  and  Stone  Jt  Webster,  for  a  pcrio.!  of  four  years.  In  mm  he  came 
to  New  York  City  a<  *»(»•»  eui:iii«r  for  the  local  oflKr  of  the  Stanley  F.Uc- 
uic  Co..  later  occupying  tlK  powuon  of  chief  nJ«*  enpnecr  of  (be 
oempwy.  More  menily  be-bai  been  coaneeied  wiifa  the  New  YoA  Edim 
Co.  and  Figed,  Biean  ft  Darlt 


/feb»s  of  the  Trade. 

THE  N.\TIONAL  SWlTCIinOARD  COMfANY,  New  V.nk.  ann  

the  removal  vl  its  facioty  and  office  to  the  northeast  corner  of  j«ih  Sirtet 
and   iith   A\rr«\f,   New   York.  )"nii^  -   fnrmcrly  occupied  by  Ibe 

SwirchboaiJ  .>.:.i:iiii.ietuiiiig  Conpar-i,  ■*ii<ri-  ihc  two  •hope  have  been 
combined  and  will  be  operattU  by  the  National  SwttcUMartt  Company. 

BIJUR  BATTEIIIES.— At  tlie  ooniag  Cbletuto  Eteeineal  tradfi  En- 

hibition,  the  General  Storage  Battery  CompnrT  will  «how,  in  additlM 
10  a  full  line  of  Bijtir  '  High-Duty-  plates  a-  I  I  niitnes,  a  wnrVinn  beea> 
irr  »y<ieni  handling  violently  fluctuating  loads  while  maintaining  a 
«eady  load  on  the  gfncrati>r.  Thi»  it  avcoinpllslied  by  a  "Bijur"  autts- 
matic  rennlalor  working  on  a  new  principle  with  ntriking  results. 

.-HI  AI  I  '.1  ASTj\n,  the  well-known  contuliing  eiigmrerl  In  the 
mechanical  and  riectriral  firW.  with  lt.-:'d<juarler».  Bcalnn,  Mas*.,  h.ive 
moved  Into  new  offi<r,  i,  :l  r  Tr  n  1  1  , 1  fiAnge  Boilding  there— not  the 
bviJdinc  of  same  n.-vroe  in  New  \oik  as  pr«iooily  reported.  In  their 
1mm*  tbey  will  beve  guMfc  titpB-  and  better  apace  mul  (acilities  for  tlieir 
dnotblinf  rooiBi.  Their  odiccs  are  lecited  M  tbe  top  Boor,  allowing  much 
more  effective  light  in  the  day. 

DEAN   ELECTRIC  COMPANY.  Elyria.  Ohio,  has  been  authoriied  to 
increase  its  capital  stock  frnni  Itoo.ooo  to  |i. 000,000     For  the  present 
only  $150,000  of  the  new  stock  will  be  i«oiir  l     The  iifw  stock  i»  being 
10  the  present  stncklKldcrs  on   ll  r  I  v,i  ^  <if  |  i-   t  1  the  extent  of 
their  prrkenc  holdings.    The  increase  of  capital  is  made  nccec 

mtf  hr  the  rapid  wtvuk  tt  thie  imtiiMlon.  A  lii«i  fan  will  be  eat. 
ptoyed  la  worfciBs  caiiltal.  altheoah  aontr  im|ira««nieiHs  In  the  way  of 

btiilding*  and  ciuipr.icnt  .ire  in  conicmplation. 

DOUBLEDAY  HILL  F.I.ECTRIC  CD.— The  manufacturing  and  ittiair 
department  oi  the  Ooableday  Hill  Electric  Co.,  Pittsburg,  has  grown  10 
such  large  proportioil*,  that  it  has  been  fouiul  necessary  to  devote  (he 
entire  te»  Boar  of  the  eonwany'e  baildinf  »  lha  waefc  «(  Ihla  d^KtawM. 
Mr.  F.  X.  Lndcnian,  who  wat  fannerly  connected  with  Ihc  wfaAng  de- 
parimcnt  of  Ihc  Westinghousc  Company,  ba«  accepted  the  position  of 
manager  of  thi*  important  department.  tTndrr  hi*  supervision  new  ma- 
chinery hai  been  installed.  «>  that  llie  department  is  fully  equipped  to 
do  all  kinds  of  reiMir  work  in  a  most  saU«facaofy  and  prompt  manner, 
Arotaturi-a  and  other  pent  of  etectriGal  machinery  eaa  l»c  repaired,  ir- 
wapecKee  of  the  pardenlar  nmhe  of  nwchbiee.  Tbii  point  i«  of  especial 
advaatage  to  centra]  etitlona  and  ether  dcdijenl  plaata  whose  equipment 
consists  of  machinery  made  by  a  ouaber  Of  dlfffrent  inanufacltirrrs. 
.An  entirely  new  departure  in  the  conatnidian  ef  armature  and  magnet 
coils  Is  IhT  (ireprpnf  ind  indestnietible  type  whlCh  the  I><MlUc4ir-Hin 
Co.    is   now   puiui  K  ;he   market.     These  coil*.  Ik  tl  eafal, 

burned  out  or  destroyed  by  even  carclctw  uaac*. 
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U.  S.  PATENTS  ISSl'ED  l  OR  WEEK  ENDING  JAN.  J. 
ICaodDcted  b>  Rowiibauin  k  Stockbridge,  Pat.  Atlys.,  140  NaMW  SLIN.  Y.J 
(08.64 ■.    \VIKEI.E.S.S  TELEGRAPHY:  hlricfc  K.  Delanv.  Seuth  Orange. 

N.  ;.    App.  filed  May  u,  i«o|.  A  .lyatem  for  detecting  wi reins 

emanations.    The  impulaet  are  received  thrnugh  n,vibratiitK  contact. 

which  thereby  varies  the  resistance  and  qualitivs  ot  re^onatice  of  the 

receiving  circuit. 

So8.64r.  TELEtiKAPIIIC  KKVliOAKU  .\l'P.\KATrS;  Pairick  B.  Delany, 
South  Oranfte,  N.  I.  Atni.  tiled  .\pr.  11.  i<i04.  Ty|H-w  filer  key*  ate 
furnished  with  sliding  rack  sections  Ihefcon  which  are  depressed  into 
coni.ict  with  %  cnnlinuously  rociting  piiiirin  which  serves  to  draw  the 
depri^^i  ll  11,  li  -J  .  11  ins  fcrwaiilly  and  in.ilic  the  reuuired  contacts  against 
.•>   tijr  1  I'',,,.,    :  r  lir.ish. 

«o8,fi««.  TABLE  r  iMIARIi;  Charle%  1!  M.icFarlane.  Walthaoi,  Maaa.  Ank 
nieil  rVb.  1905,  Can  lie  use<l  .-rihi-r  a  1WM--Mire  or  tlme*wvv 
panel  board.  A  p.air  of  hu%  lars  i»  onmcted  with  two  «f  the  ter- 
mifiale  and  a  but  bat  on  the  ajip..»iu-  »idt  of  the  tablet  connects  with 

Ike  eihcr  tmahial. 

M,yiy.  ELEClKIC  LOCOMOTIVE;  .Ua  F.  Baithddct.  Scbtntciadv,  N. 
Y.  App.  fil'.I  Nov  I  J.  iM*.  The  frame  of  the  track  on  vhwh  Ibc 
npersiniciuie  i.  mounted  »  ntilieed  ai  the  fieM-nMnet  aimetnTe 

for  the  propcliitisr  niatom. 

«oS.7l«.  RE(:i:i..A,TINt;  I  U ANSFOKMER.  llimy  J  Blake  slee,  llartfor^l. 
Conn.  App  lilol  Ai—;  K.  looS-  lb.:  lialTtfi-tmer  has  only  stationary 
ceils  and  a  magnetic  i.nuit  of  cnn^r^nt  ielnet;ince  so  ainnsed  tlut  <tle 
tolnj  magnetic  Ilux  is  .-11  all  tiim-^  ir.rl..*i.l  by  nie  c.^il.  while  fraia  llie 
nltninluni  to  the  mnxin  uin  t1tix  ia  IiicIo-.h!  by  tin-  other  coil  OtlteiinatiC^ 
ally.  i<r  at  will,  accnrding  to  the  rcytlirecil  eonditinna, 

•a«,7tj.  A.VNl  NCI.VrOB;  Albert  Carib*.  Chieago.  III.  Ajtp.  filed  May  es. 

1901.    A  dri.p  or  shutter  W  coniMned  with  a  pivot  pin  bning  a  central 

ltp«ard  bind.  .\  lever  to  licniuU  llie  'lr.>|i  .^r  shuder  i  viemU  Ivocath 
the  upward  benrl, 

«o8.7J«.  SYSTEM  OK  CONTRfH.  1  OR  KlTt'lKIC  MOTORS:  Maxuell 
W'-  Day,  Scheneet,vdy.  X.  V.  .\p|.  lil.i'.  .Miiy  15.  !<;[>;.  The  series 
winding  of  a  compoiinil-woiind  ttiolor  !«■  <livi.li(;  inl-:i  h.ilvcs.  which 
when  the  motor  is  bnt%ting  ns.sist  ihe  sKiinl  -..indTist  to  excite  ihc  tielil. 
When  the  motor  is  lowerinir  a  liiclit  li.ad  the  wuidiiitrt  i.i-p.c^t  e.-ti-li  ^.tltcr, 
but  in  the  aggrrgatc  ««-.nl  ihe  "hiiitt  w.ndinn.  and  when  ihi-  iholor  1* 
o^'crhaulcd  by  (he  load  and  b^cunieb  a  gencr.-it.if  iLr  m  iii>  witldmgs 
assist  the  shtini-windir:^. 

Jod.ri"  TRANSFORMER:  J  .hn  J  I  (airk,  ScVno.i;rlv  V  V.  Apr  filed 
March  77.  loof.  The  Irnnsfunti.  >  e^re  i-  fo.-nu  ,.  of  il,  ,  c  iMjit.  Mt' 
lion^.  each  comprising  t^tn  m  .e.rre  ^.-firi-"  nf  l.^niit:;e.  Tin-  t:Mt>it".r  in 
e.ich  of  the  diilefent  biindlr>  -iti*  Mu\''^mlv  .li^i'l-i.  it  >..  r!t.\t  eadt 
bmidle  is  an  oldiiiuc  priWi.  The  upcnta|t  thronyh  the  iHidy  is  not 
airajght  bat  >«  inclined  at  aa  annle  to  aoolbcr  portion.  The  tengih  of 
turn  of  conductor  ia  thereby  irsluccil. 

<«a.7Sa.  VAroit  KLECTRIC  APPARATUS:  Aleaander  M.  J:i'b«no.  <:i-He. 
ncttedtr  N.  ¥,  Aiw.  hied  Jane  rei  1404.   In  etmnvciiiun  la'i  llm  usual 


r  vapor  apparatus,  the  n>  n^  ojaiuabtc  anode  il  hoUowcd  and  nr* 
I  with  a  body  01  mercury.  A  high  Tr«i«tancc  malef5n1  i*  arranged 
to  connect  electrically  the  two  electrodes  before  thr  •tntting  oj^rallun 
takc4  pl.ice:  this  is  cut  out  «lMn  the  ai'|>aralu>  1  i  i  -.n-ation. 
«o8.755  F.I.ECTRICAI.  BATTERY;  Carl  J.iger.  H.^k  i.L.nd.  III.  Ap;.. 
fiUd  I'elt-  ..-y.  1U04.  .\  ilrv  ..(.l  .viih  a  /inc  cup  and  a  carbon  pennl. 
the  Utier  lieing  surrnun'if.l  I  .-.  .  nmpoon^l  of  niangane^  dioaidc.  i'otl- 
filing*  and  imwdered  gra}t.-ji:\ .  wah  a  fdlitig  of  dour  and  plastcT-of-p^ir-n 
b<4ween  cup  and  pencil. 
8iiS.77.t.  StrRFACE  CONTACT  El.Et  TRlC  RAIT.WAY;  i^enrgc  11.  Mc- 
Featrrs.  Johnstown.  Pa.  .\pp.  ft\n\  .\ug.  1 5.  1904.  Relates  to  details 
of  constf i.rtion  of  a  circuit  closing  sht>e  for  railway*  employing  spaced 
rriiilait  jilalc".  The  movable  crnlflrt  is  carried  tie  a  tlesilde  conductor, 
and  .in  in^uUtiag  dia|ibTagm  prcvnii<>  .\:ong  from  polnta  on  HcxiUe 
coti.luelor. 

■o«.774  >"I  FLAYING  ATTAOIMENT;  Hugh  McPhdl,  VlaaKa,  CaJ. 
App,  akd  Apr.  iB.  igo.i.  Tlie  usual  roniinuousjy  moving  pefferoted 
haod  kaa  aptuik  cont.icls  hcarinn  there  .igainal.  whidi  coRvlele  the 
circnt'a  of  power  magncH  for  the  individual  note*  or  Vtr*.  The 

maik'nels  are  energized  with  \aryil14:  strength  depending  on  Ihc  com- 
position pla)rd. 

K.>e,777  TKLECiRAPlI  KEY;  Addn.,n  K,  Petermatt,  RrptOD.  Ala.  App. 
hied  Oct.  1.1.  \io=,.  Th<-  lelrKtal'h  key  is  guppOtted  On  a  "ittTB-lahla"  aO 
as  10  automatically  make  onlacl  wilh  .tUlcrent  trtniBllltlllf  dfeultl 
when  move<l  t"  ditleient  angular  iK'sitii>ns. 

*ea,7;«.  MOTOR  CONTROI.  SYSTEM;  Will.am  B.  Potici,  .SehentctaJy, 
Pi.  Y.  .Apji.  filed  Aug.  to.  1904.  Relaie-,  to  a  sv'icm  of  opentinit 
trolley  cars  from  soo-volt  cictuils.  and  high  potential  alternating  cir. 
euits  at  different  thncf.  Tranifonam  ate  eni|iloied  lor  Mcnring  down 
the  high  potential  lo  about  aeo  volii,  at  wbien  il  amy  be  ulillred 

e^n  the  ortlinaiy  H-rte.  inolor. 
8ug.77o.  ELECTRIC  r,E\KR-\TnR:  Benjamin  P.  Remy  and  Frank  1. 
Remy,  Anderson,  hid,  Ajip,  filed  V|.iy  ?7.  loos-  -V  iuagneto.ge!icratur 
hax'ing  s-.tfiiilell-ieillal  pi-le  pieern  ^l<Id^rcd  into  Inc  form  of  a  tube  can. 
cenlru'  Htth  Ihe  usual  p<  U-  tacts.  In  this  way  Ihey  are  rgtnrfly  ad" 
jKStnhle  VI  :ii  t<i  vary  lire  lime  nf  the  s!>:iTk. 


>t..V.-o>) 


.VPPARATUS  Ft  lH  THE  ACIT  \TION  OF  SOLDTIONS  USED 
LUECTRODEPOSnToX  OF  MtTALS;  WiOiaai  Cterlea  Wood 


and  Bertie  Oakaford.  Loadon.  Eng.  Alio.  I^cd  Aajt-  Ji.  190$.  The 
hotKmi  of  the  lanh  contlina  Iroogha  in  which  nerferateiTplttngen  alide 

up  end  down  and  tbii*  produoc  dreulation  ef  the  eleciralyti 


«oB,S'-'-  RFCEIVEK  ANii  Kl-C  ORDER  FOR  WIRELESS  AND  OTIlf  R 
TR  WSMISSIOVS;  Fred  K.  <;,illaghrr.  San  Fr.inei^i'.),  l  al.  Ai';  . 
Blcil  June  1$  1905.  A  printing  telegriurii  arrangement  in  wbicti  a 
motor  twaicd  imniing  wheel  ia  itepiwii  amnnd  by  a  aiegiMt  ean- 
trollcd  encaiiement  cMabliahed  hy  the  looal  rc«civ(iiR  dNail. 

8a«.»44.  KELAY:  Charlei  Unr  Geodruai,  Rochi 
Nov.  If,  igoj.  Detail*  relating  to  the  neehanii 


« 
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SoSJm.  method  of  TREATIKG  UOLTEN  MATTE;  Walter  E. 
Xocb,  fltuburfl,  ta.  Air.  filed  nh.  19,  ifos.  The  molicn  nutu  pan- 
c>  tlowly  aloiic  an  inclniMi  tnmgh  fcctwcca  a  irrics  of  hollow  clccirodri 

through  which  water  Ran  is  blown  inio  thr  m.ittr,  (he  sulphut  being 
thereby  rtinovrj.  With  j  coppc-r-iroil  matte  the  clrctrolvtir  .n'liiMl 
cauxcK  the  iron  t.i  he  iltnMn  to  luic  rlrvirn.lr  iin<l  the  c^.>ppet  to  the 
oihiT  out.  ^0  ttiat  ill  lc:l^t  |)3rti:iJ  Mrpjratiun  ol  the  mctalt  is  obtained, 
•rt.gjj.  I  KOI-I.KY  IlKVlt  I  raiik  J.  l.udolph.  Koclieiter.  X.  Y.  .\pf>. 
nicd  July  18,  i9as-  The  K[iokr<  of  the  trolley  whrcl  »re  foraird  bjr 
Mud  belts  whidi  can  be  lerewcd  inward  to  a*  to  remove  and  replace 
the  tmd  imrtion  of  the  whrrl.  An  iiddJtioiial  featiirr  rrlatrs  to  the 
journal  boxes  or  hearinir*.  »lii*li  ait  in  two  part*  ami  adjustiiblc  {or 
wear. 

8e8.»««.  tki.ki'IIom:  .-i<..n  m.i.m ;  .\i'i'.\u.\  i  rs;  Ka,:  h.  f,.y.is. 

AtlKt''-^.   V  ;il      -\|'It.   Iileti  Ji:^v    .  i.  T'.vtt   ii  innHy-.  I'-vl  iruriLl- 

ally  iifier.ili'r]  ni.ikc  anil  hreak  ^Aitch-.N  ;irc  r-uiiinti  i!  ■  n  tht-  h.ii.c  of  .1 
telephone  rcvrnei.  an. I  lorni  pjit  ui  the  i»-iriiirniil  circuit.  .\ 
ground  plate  is  secured  to  tile  have  at  a  point  to  be  engaged  hf  tka 
ndlchrs  when  tiny  are  moved  to  or«ii  the  circuit. 

MJUi.  LIGHTNING  AHRKSTKR:  Frederick  A.  Staffotd.  <  l  iriion.  Iowa. 
App.  fileil  April  3.  1905.  l>esiRnrd  for  telephone  uit-.  t^M■^■^sI^e  cur- 
rent bridwes  the  vpaoe  Iwnseen  two  ptatc*  and  i-.c;h»ch  to  ground. 
Switched  are  ]»ro\-..|e.t  t<-r  e'tnn<ctiiiB  the  contact  p!.i!ts  and  also  the 
ffOtmd  j>Utea  and  tiic  fit;Ucl  J'l.tlf.*. 

Mttaf.  ALTD-MATH:  »;.\S  DANt.HK  Slt;NAL;  Pie-,-  n  A  Keiienng. 
CmIi  O.  App.  filed  May  ji.  1904.  The  m*  burner  has  a  piston 
widch  is  ipfing  pressed  to  cunt  the  pipe  ant]  only  oivnril  by  the  nas 
prMWn:  therein  The  ninvements  of  the  piston  est.ililish  an  aU'tn  cir- 
Ctilt  to  indicate  when  the  uas  ts  turned  otT. 

Mm*-  ALTEKNATINc;  CI  KKR.NT  motor  KKVKRSrK;  K.Uin  11. 
Porter  and  Burleigh  ("virricr,  I'hila.telj.hia,  I'a.  .\it<t  hle.i  .Mar.  jj. 
1905.  In  the  circuit  t..  Iw  re\ctsed  two  c<iua]  opt..»''iiti{  clekiioiiiutni- 
forcri  in  tcrie*  are  provided.  Ily  weakeninic  either  otu-  of  the 
dWIranotive  forces  or  short  ciicuiliiiK  it  entirely  the  other  e  ni.  :. 
il  Itft  to  supply  the  rirciiit    in   the   desired  direction. 

tal,$97.  CIRCl  lT  CONTRdtLERj  Richard  Variey.  Engtcwood.  .\.  J. 
App.  filed  Oct.  j!.  An  arran^inent  to  sec  ore  a  constant  energy 

in  the  iftnitii.li  t|.:.rk  r<|iardleM  nf  whether  the  engine  i>  moving  fast 
or  »Idvi.  rir.imnrcly  the  circuit  closure  is  for  a  smaller  time  in  case  of 
high  «rik:iiM_  "II.  i-.iv,  t.nr  the  [.atentee  ..vercumes  the  dithcuhy  by  liavitix 
the  Mhrator  viorkcl  >iy  a  tii.iuiuiK  {lole  of  pre<!el.-rniined  strength, 
which  lit^e*  .1  oi'.it'.rin  .Tcttiato.n  tiniler  all  circumstances. 

M,9S8.  Sl'.VRK  Iii.M  1  l«i\  SVSTIM  lOR  h  X  IM.«)SI\ K  K.NtilNLS; 
Rkkard  VntU-y.  rngl<-H....d.  ^    i      'i.n  -.l  .1  \i;ir.  a«,  1905.   A  syucin 


8o8.77«j.     Klcctric   (nn-.  ralnr. 

to  gi\c  a  sinKle  ^jtark  in  c.i*e  of  Ii.w  eowinc  *iHTds  and  a  t'»rrcn1  of 
sjtarks  at  high  sipcd..  Trie  -iiRr.itins  cam  has  a  hiw  part  with  a  com- 
parativi-ly  hisdi  pr.-.jecting  terir.mal  The  low  part  i*  elTcctive  to  close 
the  iicnition  circuit  directly  tlirou^h  the  primary  ».i  as  to  itivc  a  single 
spark,  while  the  hi^h  projecting  terminal  closes  thr  ignition  cifCldt 
throuKh  a  vibrator  at  high  4|<etds.  In  this  way  the  number  of  Sftarki 
is  made  t."»  acconl  to  the  needs  and  requisite*  of  the  ^y^teni- 
*0».of...,  RIN'i.KK  I  (IR  TKI.KPIli  INKS  .SND  THE  I  IKl"  .  I  ll,  n  K  ,  l..:|,h 
llobbs.  I_^in.»r.  f'..I,  .Npp.  tiled  -N.iv.  ro.  t'>ti4.  The  niecl^arii^rl,  which 
is  c.oiriected  with  a  ^'.i|.p.trting  pl.jte  .-«iitl  adoivred  rel.irively  thrrrt...  la 
nroviiir^t  s*ilh  hr.ukel.  to  which  simnK.  are  citnn<cle.|.  The  ailnatitrc 
W  nKmntcl  on  these  springs,  and  is  free  to  ro<k  by  the  resilience 
thereof. 

fc».oHi  \T  Ti)M.\TIC  ELECTRICAt.  I  <»XTUnl.l.ER  FOR  AIR  C  OM- 
PRESSOKS;  Fred  D.  Achcraian.  Ken.lallville.  Ind.  .\pp.  tiled  May 
17.  igs-  llclails  «f  ■  aycttai  having  a  1  .-e.>sure  controlled  piston  or 
diapbragin  directly  connected  to  the  switch  for  the  compressor  iiioior. 

409.085.  KI.Kl  TROI.VTIC  \l>r\RATI  S.  llc=iry  Socncor  l;iackin..r< . 
Mount  \Vro..n.  .\'.  ^'.  .\pr..  tiled  Uih  r-\  r.>r,^.  Ily  the  electr-.U  si*, 
of  fused  »<idiuni  chloride  a  lrail-^»*ltiiiii  alloy  is  pro.lo.-e.l.  .Ato'  l-i  i^  <lta 
placed  by  gravity  and  aawciaird  with  a  met.->l  hydroxi.:e  [he  tv.jlting 
sodium  oxide  is  rctnowd  and  e\i>osed  to  the  action  .  t  ^'c.iv.i  oi  r- 
tion  of  the  sodiuai  hydroxide,  thus  j-roducrd  i«  rctnine.l  t  .  cha-iLi  r 
contnlning  the  Irad-ndjuni  alloy. 

8o4.«88.  I'KorKSS  OF  PROmTINr,  CM  >TIC  AI  KM  I;  M.tirv  .'i|jen- 
cer  Dlackni.iic.  M<.iint  \  etn.ni.  .\.  S".  .\pp.  tih.l  .May  1  r,.  n).,;.  t'os'Sfl 
the  pr<.ve^.t  t.ir   which  thr   ilj.p,lt  ,itus        iijtenltd  m  Wo*).o!<t. 

•ogtoia.  PRO!  1  SS  ni  MAKlNtl  CAL'.sTIC  AI.KALl;  Henry  Spencer 
Binckmorr.  M  'unt  \  rrnon,  X.  V.  App.  filed  May  10,  1905.  An 
Miucoiu  toUiiion  of  sodium  chloride  is  elcciTolrzed  with  a  mer- 
ciiry  cathode.  The  sodimn  snMigam  formed  is  caused  to  nverfl%iw 
into  a  lepaialc  OxMlthlfl  «cll  through  carbon  tetrachloride,  wherrbv  thr 
awUlUc  contact  of  the  mercury  in  the  two  cells  is  bnJten.  Tbe'mcr- 
ciiry  from  wbieb,  Ike  loltilion  it  ieparaled  by  clectrolyUc  oxidaton  in 
the  oxididnc.ccn.  flow*  off  by  gratrhy  and  ia  then  retumad  to  lha 
mmIiiub  chlonda  eell. 

tof.nt.  METItOn  OF  PRnni't  INi.  (  IRtTT.ATIOX  IV  KI.KrTRO 
LVTIC  PROCESSES:  Hugo  KolUr,  Vienn.i.  .Aiistii.t  HunKary,  and 
Paul  Asliensay,  Nnravburg.  Gernuny.  .^|ip.  filed  Oct.  39,  igoi.  In  s 
diaphran  n  r>n  ibe  clecfulyir  1*  eatMcd  t"  How  toward  and  tnlo  the 
cailioilc  c.-irportmeist  In  a  direction  at  riitht  angles  to  the  lines  of 
dilTiistofi. 

Sa9.|j.>     KI.Kt  TKIC  RMl.W.VV 

Aj.p,   111.  li   I-ilv  I  1,1,:,     .\  ^.it,-t;, 

01    1  Ir.lln      1  f.l!-   l-rr;o,trt:'.-l-.  ,    ^^  I  i.  I 

swiul'K'.  01  t 'i.i  .Irnitit:  :  .  t.ir 
switches  Icing  ointatcd  liy  the  gales. 


Ml.-.    I.c^ii-.iii.    N.-.v    \  nk.    \.  Y. 

Inivc  lor  preventing  the  starling 
I  c<niaiMs  in  locating  a  plurality  of 

'  of  every  car  of  the  train,  said 


Ia»,ia«.  ELECTRIC  I.IGHT-ITXTURE  INSULATOR ;  Ijiui.  McOulhy, 
Boston,  Mass.  App.  Hied  Feb.  a,  1905.  An  insulator  for  tb«  ordMgn 
canopy  used  with  electric  light  fixtures.  .\  ring  of  insulating  material  b 
provided  with  two  ribs,  the  inner  otie  heing  hiRher  than  the  outer  ontt 
and  the  canopy  i*  set  in  the  depression  l>cli*".cn  liic  nh*. 

8o<,,i«..  CURRENT  TAP;  Williajn  U.  Harris.  Philadelphia.  Pa.  Ann. 
filed  Mar.  24.  loat,.  A  combined  plug  nd  Mchct  haviif  meona  for  the 
'  convenient  aitachitient  of  conductora  teharcby  olcetrKW  energy  my  be 
delivered  to  any  desired  apparatn*. 

•aOiltC  TEI.KPIIONE  SYSTEM:  Henry  A.  Judge.  WasbincttW,  D.  C. 
Ami.  filed  SepL  9.  1905.    1»  teriea  with  the  battery  and  the  |«-— »- 

I 


So9t*js.— Indoctioa  Coil  Vibralar. 
ter  is  an  electromagnet  of  t-'»  .  Ionic  rrsi>.ian«c  around  wMci  i* 

pl.tced  a  ibuni  10  arranged  a<  I<:   be  practically  OpOqUO  tO  eontllMIOlia 

currents  but  transparent  to  periodic  currents. 
8o9.a::a.   (  iil.LECTOR.RI.S'G:  Henry  G.  Rctst,  Schenectady.  N.  V.  A;ip. 

riled  Apr.  22.  1904.  .\  form  of  collector-ring  an<l  means  fur  sccuriii^ 
it  so  that  it  will  i-ot  ..*ork  loose  loidrr  the  fitree*  nf  operating  coodl* 
lions.     Tllc    tini!    1-    I  ,U    an  ;iy   ti  ■    l.jtro   a    llexlM.;    Ii.irl   an. I  SUppOTtiilC 

Studs  to  engage  and  hold  the  flexible  portions  unocr  tension. 

109,216.  WIRE  CARRIER;  Frank  L.  Sescioaa.  Columbus.  Dni.^  App. 
filed  July  17,  looa.  The  hanger  has  pivotedf  claming  levers  theraoa 
which  engage  the  wire  sevlions  and  lighten  ihcin  into  alignment  with 
one  another  when  the  clamping  It-vci>  arc  -inea.l  apart. 

•09,MJ.  SKMl  ArTOMAIU:  1  KI.KI  lli  iN  K  KXl  IIANHF.  SV  STtM; 
Arthur  'I  .  M.  Th..n!M  n  l-on  lno,  I.iiul.in.l.  Ap-i.  lil.i  <  let.  6.  i.)'.?.  .\ 
■abtcrilKi't  latcM  -iK-ial   -.i  t  4ni.lu  li  5  a  li  oi-o  i'tn   .-.iranjcil  to 

send  signals  in  groups  with  a  pr.l  n^e.i  ciirrtn:  ciiannc  b<-lwo*n  the 
groups. 

•09.^.t.S.    lNI>ri  I  ION  t Oil.   \T1!RA10K:    Kivh.in!   \  ;i 

N.  T.    App,  i.le.i  I-Vli,  J5,  ig.if.    In  ordr  , 

latiiig  the  Ictision  rf  the  spring  vibrator  of  an  induction  coil,  which 
shall  insure  a  uniform  tension  or  strain  lor  any  adjustment,  which 
shall  permit  the  insertion  and  remosal  ..f  the  tongue  without  varying 
ha  tension,  and  which  shall  preclude  ovrr^tratnir.i;  the  tongue  beyond  its 
elaslie  llmil,  the  patentee  makes  use  of  ;i  -|ivi,l  c.  nstroetion  having  a 
reelilinearly  irui.letl  yoke  with  a  tbiea.;lcd  stem  adjustable  to  and  fro  hy 
a  K-fi  har-i|ed  screw, 
8««,ijf>.  E1.ECTRO-MAUNKT1C  .SWITCH  .SETTING  APPARATUS 
AND  ELECTRIC  RAll.  HEATER;  Bruno  O.  Wafoer,  SiriiaMle.  Fa. 


Englewoo-J. 
provi<lc  means  for  rcyu- 


vWtViTrrri 


I 


8oq.r6l. —  l.',.:it.ut    I 'i  \ 


fill  l:n!uc!i..i;  .\ppatalu.5. 


Api>.  filctl  Mar. 


The  snitch  lod  projects  into  a  casing  in  which 


liar.  0,  lo"   -   -  .    ,  —           -   _ 

 I  ■  pltinlily  of  ironclad  magnets  supported  sO  as  lo  recipro- 
cate the  red  and  throw  the  switch  i>oini  to  its  alternate  pooilions. 
So»,xj7.    SK.MAPHORE  MECHANISM  .  Itruno  O.  Wagner.  Sturissvale,  Pa. 
App.  tiled  Mar.  .».  looj.    An  cnclosrd  m.itor  having  its  armature  di- 
rectly sf'cureil  to  the  seraaidiore  arm.    The  armature  circuit  is  made  by 
tiexible  li-s.U  from  the  w.vlls  of  thr  casinu. 
Jlog.ib.-.    t  <iNT.\CT  DF.VH  K.  H  iR  1M)I  CTIoN  APPAR.NTl'S,  Ralph 
O.  Iloml.  Dcnvrrs,  .Mass.    App,  filed  Agir.  11.  ivoj.    A  stem  upon  the 
usual  vibrator  of  an  induction  eoil  projects  through  a  ilcxiUo  diaabraflai 
into  a  hrrmetirally  closed  box  so  that  the  free  oxygen  will  he  exhauMtd 
and  the  life  of  the  conl,ict  points  prolonged 
IJ.4.1I.     <Rci-s-.u  1     I.MUXTIO.N  MOTfiR;  1     (  ishtnan.  l"..iKoril. 
N.  H,     ,'Nr'P-   liU'l    ^p'    M,   1903.    1  he  src'  ri-'.;irv  n-.nding  consists  of 
several  separate  1 1 n  .  i,>.  <>ac  uf  trbicb  is  .  ,  i,«,.r>  ,t  in  dosed  circuit 
star  fa-hii.'>.  .110'.  no  ,us  .arc  provided  for  c.niu.tni.;  other  of  the 
Ult'ilts  til  iiarallcl  with  llic  lirM  as  the  rutot  gam.,  spcvd. 
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Benjamin  Franklin. 

On  January  17  of  Ihu  week  i»o  ccnturicii  clap:^cd  »iiice  ilic  birth 
of  die  KTcatest  Amerioui  who  has  yet  lived— Benjamin  Ftaniclin, 

Ilic  mail)- *tde<l  aiij  myriail-iiiindcd,  philosopluT.  ^lattrsnri  1,  iHifl') 
matist,  politician,  social  economist,  pbilanthrui>i»t,  educator,  writer, 
repnUiean,  coottier,  wit,  man  of  affaifs,  itiventor,  eteetrimn.  To 
'■i  iiKiiti  riifc  the  occasion  »<-•  prim  in  this  isNiif  scvcml  .trtictcs 
iroaiing  of  that  part  ui  Franklin's  work  oi  niorc  special  interest 
to  our  readera.  The  remarkable  article  by  Brother  Fotamlaa 

gives  the  result  of  researches  imdc  with  a  view  to  bringing  out 
all  the  fact^  having  a  bearing  on  the  matter  of  priority  of  the 
celebrated  kite  and  lightniiig  rod  experiments.  In  France  the 
i-?:\ir«»t  for  Franklin  li.tve  been  eonii-sted,  and  for  a  century 
nnd  <i  h.ilt  llie  controvcr:>y  at  intervaU  has  cr<i|)ped  up.  liruiher 
Potamiaa  has  maide  an  exhaustive  study  of  contemporary 
printed  records,  and  his  conclusions  in  favor  of  Franklin  will  be 
difficult  10  contest,  notwithstanding  that  the)-  rei>t  largely  on  what 
may  be  termed  tx  forte  evidence.  Frankltn  himself  did  not 
record  the  circumstances  of  tlic  kite  experiment  a<<  actually  pet** 
formed;  hi^  biographer  and  intimate  friend.  Dr.  Siiiber,  and  his 
friend  Priestley,  did  not  oflfer  any  independetn  evidence ; his  son,  an 
eye  vitness,  who  lived  until  181.1,  app.irently  remained  ever  siletu 
mi  the  sobject  and  a  grandson,  of  whom  Franklin  was  extremely 
fond  and  from  early  youth  kept  at  his  side,  contented  himself 
in  pieparing  his  (real  aneeslor'a  works  for  publication,  with 
quoting  the  account  of  the  experiment  written  by  Stubcr.  W« 
set  forth  these  considerations,  not  to  throw  doubt  on  the  claims 
(or  Franklin,  but  to  mark  the  singular  absence  of  corroborative 
evtdence  in  a  case  where  «>e  would  expect  it  to  be  abundant 


In  the  article  by  Dr.  Houston  an  account  is  given  of  the  several 
scientific  and  educational  foundations  due  ia  part  or  in  whole  tO 
Franklin,  through  which  his  direct  influence  extends  to  to-day 
and  will  continue  on  through  ages.  The  University  of  Pennsyl- 
vania and  American  Philosophical  Society  arc  national  In  seO|M 
and  known  to  4IL  la  this  day  of  lavish  library  endowment  one 
cannot  so  well  appreciate  the  importance  of  the  Philadelphia 
Library  foundation,  which  for  more  than  a  century  served  as  an 
object  lesson  and  model  for  other  cities.  When,  however,  we 
come  to  the  history  of  the  Philadelpbia  and  Boston  legacies, 
there  is  a  discordant  note.  Franklin  undoubtedly  had  the  fondest 
biipe  that  these  foundations  would  serve  as  his  greatest  monu- 
ment and  his  greatest  material  contribution  to  posterity.  In- 
."itead  they  stand  as  a  warding  to  others  who  would  confide  a 
similar  trust  tcquiriiig  the  most  chcrishiitg  care,  to  uubom  gen- 
erations. Peifiaps  the  outcome  would  not  have  been  so  lament- 
able if  in  his  testament  Franklin  li.-»d  .illuwed  more  latitude  in  the 
management  of  the  funds,  but  as  in  the  case  of  the  Uirard  foun- 
datfam,  the  eondltiooa  existing  in  one  generation  were  trnfortn- 
li.i^ 'y  iiM|:i  v.,I  ..11  generations.    .-Vs  a  writer  has  re- 

cently pointed  out,  much  of  the  great  strength  of  Franklin  lay  in 
his  "contemporaneity,"  but  in  die  case  here  considered  this  char, 
.icteristic  proved  a  weakness.  The  Philadelphia  Franklin  fund 
nt  the  end  of  a  century  amounted  to  only  ^jfiuo^  though  so<»e 
decades  previously  it  bad  received  an  addition  by  legacy  from 
J<ihn  Scott,  the  founder  of  the  Franklin  Institute  John  Scott 
prize  and  medal.  Franklin  had  calculated  that  the  value  of  the 
fund  at  the  end  of  a  century  would  be  ^6isj0m,  and  in  his  will 
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he  directed  tfia^^f  tli"  ntiiomit  ?i,"-."Of>  wns  (r,  be  n'.irrd  at  rtim- 
pound  interest  for  another  ccnturj-,  and  the  tiiial  i)ri>cceds,  which 
be  catimaled  at  txfifixkaas,  be  divided  between  the  cttiieiis  of 
Pliil.'ulclphia  and  the  Pciiniylvania  Stxic  frovfrr.rnent  And  t)ie 
end  of  all  this  will  be — a  wiug  of  an  art  building  in  Fairraotint 
Pitifc!  The  fate  of  the  Boston  fond  was  somewhai  better,  amonnt- 
iog  at  present  more  than  $400,000,  which  will  be  increased  by 
Mr.  Carnegie,  and  a  "Franklio  Union"  fotmded  aloug  the  liiKS 
o(  Cooptr  IMon  «f  Mew  Yoik  Ciqr. 


The  Iiu'min'atinc;  F.nc;!vkering  Society. 

The  organization  in  New  York  last  week  oi  the  Illuminating 
Engineering  Soaety  with  an  initial  membenhip  little  short 
of  one  hundred  and  the  pros]i.M  n'  an  additional  enrollment  of 
several  hundred  names  during  lite  next  few  months,  indicates 
the  rapid  growth  ot  interest  in  illvnnnatMitt  at  an  art.  While 
the  scientific  principles  of  artificial  illumination  are  well  estalj- 
iished.  until  quite  recently  little  systcmatie  attention  has  been 
given  to  ilicir  application.   The  degree  of  in«Mttinatioa  desirable 
for  different  purposes,  the  disposition  of  light  sources  (or  the 
hr^t  effect    nrfi'tic  or  otherwise— these  and  other  points  have 
in  the  past  cither  been  entirely  ignored,  or  lacking  exponents 
have  not  been  accorded  the  attention  which  leas  important  de- 
tails of  liRluiiiR  work,  accepted  as  wilhir  t'le  direct  province  of 
the  archit«l  and  engineer,  have  reccivcti  as  a  matter  oi  course. 
In  many  cases  recourse  has  been  had  for  effect  to  barbaric  iav- 
ishness  of  light,  and  it  is  rare,  even  when  attempts  are  made  at 
good  illuminating  effects,  thai  full  consideration  is  given  to  the 
tide  of  the  pioMem  involving  the  physiolagy  of  ItrnnaD  vision, 
as  those  subject  to  distressing  effects  on  the  eye  from  glare 
can  testify.    The  new  society  can  accomplish  an  admirable 
purpose,  both  indirectly  by  giving  to  illuminating  engineenng 
•  recognized  status,  and  directly  through  it-  jiaii-jr^  .md  dis- 
cussions by  bringing  together  and  co-ordinating  the  knowledge 
on  the  subject  now  CO  widdjr  scattered,  and  extending  it  by 
recording  data  and  by  furtheriag  ^  systemstintioo  of  practioe. 

Whether  the  progress  of  the  art  of  illumination  will  finally 
give  rise  to  a  distinct  profession,  or  whether  the  illnniJintintr  e" 
gincer  will  remain  an  electrical  engineer  or  gas  engineer,  an 
architect  or  fixture  designer,  with  illnminallng  cngiBeenng  as 
■  specialty,  can  only  be  determined  by  the  future.  In  view  of 
this  in.kfiniteress  the  ?nr=efy  has  acted  wisely  in  declaring  its 
desire  to  co-operate  with,  and  in  no  manner  antagonize,  other 
bodies  which  share  with  tt  m  interest  in  furthering  the  economic, 
cfFcctivc  a.nt  rirtislic  use  of  artificial  light.  None  has  a  greater 
interest  in  these  objecu  tlian  those  cowtected  with  the  light- 
ing department  of  the  electrical  indmtry.  The  electric  light 
is  ideally  adapted  f  'r  prul  icing  refinements  in  illumination  of 
4  kind  impossible  with  other  sources,  and  the  development  too 
tone  neglected  of  its  snperiority  in  tW«  respect  will  be  assisted 
by  seconding  the  purposes  and  encounging  the  work  of  the 
Illuminating  Engineering  Society. 


TlMTATIVl  ThBOBY  OF  THt  HtUtLtR  MaGNBTIC  AtLOVS. 

Hitherto,  we  have  not  seen  any  theory  sup^r-;.  :!  fi  r  thr  re- 
markable behavior  of  the  ccqipcr-aluminum-niangancsc  alloys  dis- 
«>vcred  by  Ilcusler  alwut  a  year  ago.  The  only  significant  cir- 
cumstance suggested  has  been  that  copper  and  manganese  are 
the  two  eleni'-n';  which  lie  nearest  on  each  side  to  the  group 
.of  the  magnetic  metals,  iron,  nickel  and  cobalt,  in  a  table  of  as- 
.cending  atomic  weights.  A  tenUthre  theory  has.  however,  been 
published  recently  by  M.  C,  E.  Guillaume  in  L'lndtulrie  £lec- 
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tfiquf    !t  is  ii  iinicf!  out  that,  in  gener.il,  the  melting  point  of 
temperature  for  an  alloy  is  less  than  that  of  the  component  met- 
als. Thus,  talcing  tile  ntet^s,  copper  and  bismuth,  copped  nelts 
at  I.OSO'  C,  bismuth  at  630°  C.  and  .illoys  of  these  two  metal*, 
in  some  proimrtions,  melt  at  a  temperature  as  low  as  490"  C. 
Three  series  of  Unary  alloys  have,  however,  recently  been  dis- 
covered in  which  this  rule  is  di'rAo.ol    That  is  to  say,  the 
melting  point  of  the  bath  conuining  the  two  metals  is  higher 
than  that  of  either  component  These  alloys  are  alumiBum-gold, 
aluminum-bismuth,  and  tin  sodium.    It  is  suggested  that,  judg- 
ing from  these  facts,  aluminum  and  tin  may  possess  the  property 
of  raising  the  ten^ature  of  fusion  when  alloyed  with  other 
metals.    In  other  words,  if  copper  be  alloyed  with  a  metal,  it 
lends  to  depress  the  melting  point  of  the  alloy;  but  if  either 
aluminum  or  tin  be  alloyed  with  a  metal,  it  seems  as  though  they 
tended  the  other  way,  or  to  raise  the  melting  temperature.  It 
is  a  curious  ni-.;1,  p'^'baps,  a  significant  circumstance,  that  the 
new   magnetic  alloys  arc  two — namely,  aluminum-manganese, 
and   tin-manganese.     The  first   discovered   was  aluminum 
nianKanr.-.r,  Ji--so!\-<:i-!  it;  ropper  in  orrlcr  to  -nrrps^e  the  mal- 
leability or  soilness  of  the  alloy.   The  copper  is  said  not  to  in- 
fluence the  magnetie  property  except  as  a  mere  diluent  Tlie 
magiiL'tic  ijiop'  Ttii-s  .ire  said  to  di  pt  rifJ  whnlly  upon  the  amount 
of  manganese-aluminum  alloy  present  in  constituent  proporiiou-s 
of  tile  formula  Mn-Al',  i.  e.  two  parts  by  weight  of  manganese 
to  one  of  aluminum.    More  recently,  the  tin-manganese  magu- i  c 
alloy  has  been  discovered,  corresponding  in  proportions  to  the 
formula  Uti»S». 

It  is  suggesteri  V,y  .\Ir.  Guillaume  that  inantri:ip-i'  is  the  es- 
sentially magnetic  element  in  both  these  ca&cs,  but  ttiat  this  metal 
loses  its  magnetie  properties  at  ordinary  temperatures.  Iron  and 
nickel,  perhaps  also  cobalt,  lose  their  magr.  tic  pr nu-rti.-s  nt  reli- 
tively  high  temperatures.  In  iron  the  loss  occurs  at  about  Sgo" 
C  and  in  nickel  at  about  346*  C,  althougli  tilie  loss  is  less  com- 
plete in  the  latter.  The  loss  of  magnetic  properties  is  nitri' ,ited 
10  a  change  in  atomic  grouping.  The  melting  point  signifies 
also  a  chaise  in  atomic  groupmg.  Above  the  melting  point,  the 
liquid  substance  is  amorphous;  while  below  the  melting  point 
the  solid  substance  is  crystalline.  Now,  although  the  change  in 
grouping  which  occurs  at  the  melting  point  is  not  that  wh^  ae- 
cwnpanies  the  loss  or  gain  of  magnetic  pr  p  t<es,  yet  they  are 
perhaps  associ :>.<<•(!  in  some  manner.  It  may  be  that  the  propert)' 
of  alimiinum  and  tin  seemingly  to  raise  the  melting  point  of  the 
subsunce  witii  which  th^  are  judiciously  alloyed  is  connected 
with  the  development  of  the  magnetic  properties  of  manganese. 


Inductive  Balances  in  Power  DisTRimiTiNr.  Systems 
The  tendency  of  the  present  time  in  electrical  engineering  is 
clearly  to  collate  the  various  principles  employed  in  diverse  jp- 
plieations.  so  that  the  apparatus  used  in  one  branch,  say  telegraphy, 
becomes  ndapied  to  use,  under  structural  modifications,  in  a  very 
diflferent  branch,  such  as  electroplating.  An  instance  of  this 
idalion  is  presented  in  the  double-wound  induction  coils  generally 
employed  in  telephony.  Thr^e  enils  are  connected  across  the  cir- 
cuit m  such  a  manner  that  the  two  parts  coact  as  a  single  In- 
ductive wipding.  A  tap  to  ground  between  the  parts  places  them, 
ho^M  V!  ■-,  in  iiKitual  opposition,  or  in  the  baLinccd  inductive  state, 
SO  lliat  the  inductance  of  the  device  is  practically  nil  in  litis 
ground-return  circuit  Essentially  similar  apparatus  is  now  being 
applied  to  the  control  of  alterr.  i;iiH.T  .  •  iTcnt  distrilnitioii  circuits. 
The  Etfctrkian  of  London  recently  described  some  of  these  in- 
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ductitt-bdaiice  dericei.  u  noted  last  wedc  in  tlie  Digeit.  A 

»mall  magnetic  circuit  .  jveruound  by  a  pair  of  -imilar  i>oli'i!tf:\I 
coils  and  abo  by  oo«  turu  of  a  lar^e  conductor  or  curreut-car- 
lymg  naio.  Tbe  potentnl  coils  are  connected  in  parallel  opposi- 

;hroHgh  a  pair  of  atlcmatiiig-currctit  relay  coils.  Ttic 
tcntul  circuit  from  the  btu-bars  thus  supplies  two  like  branch 
dradts  in  parallel,  each  Inranch  oontaimag  a  oml  on  the  niiall' 
tr;iiisf,jrinrr  and  a  coil  on  the  relay.  The  relay  coils  pujl  upon 
core  plungers,  and  tbe  pull  is  normally  equally  strong  on  both; 
lo  diat  vbm  tin  plitngcn  are  Strang  on  a  balaaix  bean,  the 
beam  hat  no  tendency  to  tilt  in  cither  diredloo. 


If  now  the  current  in  die  main  linked  with  the  magnetic  eii^ 

curt  becomes  po'.verful,  it  npplic;  nn  m  m  f.  to  ltir  magnetic  cir- 
cuit and  establishes  thereby  an  induced  c.m.f.  in  both  the  po- 
tential coib  in  the  lame  direction.  Thia  clu.!  aends  a  cnttenl 
through  both  the  relay  coils  in  sfrii:-,  in  ?iicli  n  mnnTicr  a?  to 
strengthen  one  branch  current  and  weaken  the  other.  The  as- 
aiited  relay  coil  prqMndeiates  hi  its  poll  npon  its  phinger  core 
and  lilts  the  balanced  supporting  beam,  thcrcly  closini:  the  cir- 
cuit of  a  switching  or  tripping  coil.  This  aiip  uului  uwj  be  used 
in  a  rtMne-currenl  cut-out  by  allowing  the  working  direction 
of  current  in  the  bus-bar  to  tilt  the  plunger  beam  against  an 
insnlattng  stop ;  but  if  the  getieralor  in  circuit  with  tbe  bus-bar 
should  fail,  so  that  the  current  backs  up  from  tbe  system  into  the 
generatori  tbe  plunger  beam  will  tilt  in  the  opposite  direction 
and  dose  the  dreuft  of  a  tripping  coil  uij.r.iting  die  circuit- 
breaker  of  tbe  gi  iH r;i'r.r,  .it;d  cutting  it  off  the  systtiii  The  ap- 
paratus is  also  used  for  disconnecting  extra  transformers  from 
secondary  bus-ban  at  a  distant  tub-station  when  the  peak  of  the 
load  has  passed.  The  strength  of  the  method  lies  in  the  great 
power  of  a  relativety  small  differemial  mjiki,  when  superposed 
upon  a  pre-existmg  sintionary  nMn.f.  ht  two  relay  ooils.  The 
electromagnetic  pull  iifi -  n  \hv  plunger  is  substantially  propor- 
tional to  tbe  squares  of  the  respective  vector  resultant  mmf's.  The 
difference  between  the  squares  of  the  atqpnented  and  diminJiIied 
ntm.f's  in  the  relay  rdiU  m.is  ri-.ic!ily  W  many  timet  greater 
tban  tbe  squares  of  differential  ni.m.f's  alone. 


Electrical  Combinations. 
The  papers  which  we  are  now  publishing  regarding  tbe  «ork 

of  the  Public  Service  Corporation  arc  worth  careful  study  as 
showing  a  striking  type  of  the  usefulness  of  judicious  combina- 
tioo.  In  these  days  of  disqukting  exposures  of  the  putative  just, 
tlic  very  name  of  combniation  m.iy  cnl'  up  uni  li-.i'.ant  mental  im- 
ages, but  tbe  fact  is  that  in  the  present  instance,  as  in  others, 
there  is  a  physical  advantage  hi  cemhitntions  which  is  inevitably 
shared  by  thc'public.  !t  only  when  combinations  are  formed 
witlt  fundamental  reference  to  their  aqueous  capacity  and  with- 
out due  comprehension  of  the  operative  gains,  that  they  properly 
m:iy  Ic  ^.h.'^c  1  at  askance.  So  long  as  the  public  gets  better 
or  cheaper  service,  or  both,  the  public  ought  not  to  grumble  at 
the  comolidation  that  brings  this  result  Primartly  hi  the  pres^ 
ent  case  the  object  of  coniolidalion  was  to  prevent  needless  coni- 
petiiion  with  its  inevitable  reduplication  of  service,  and  thereby 
to  put  the  various  operating  companies  on  a  safer  financial  foot* 

ir.'^  Of  ilij  fncc  of  tilings,  one  trny  bo  disposed  to  think  that 
the  abolition  of  competition  implies  putting  tiie  thumb  screw  upon 
the  public,  and  sudi  is  sometimes  the  ease.  There  it^  however, 

a  kind  of  rompetilion  which  hurt*  tlit  OL'ttipttidirs  wilhuiil  h'.Iji- 
ing  the  public,  as  every  busine<is  man  knowi  lo  his  sorrow. 


CMnbinatioos  Itke  tin  one  we  are  here  considering  nearly  al' 

ways  tend  to  better  service  by  substituting  uniformly  good  meth- 
ods for  a  mixture  of  good  and  bad,  by  dealing  with  operative 
problems  as  a  whole  instead  of  in  dissociated  fragments,  and  by 

ifiving  the  whole  system  a  firtancial  stability  and  relieving  it 
from  the  hand-to-mouth  existence  that  has  been  the  fate  of 
many  a  small  company.  Every  electrical  plant  for  lighttt«  or 
for  Ii.'iclinn  his  to  a  greater  or  less  extent  been  pursuing  tbe 
policy  of  capiialiiing  its  blunders,  and  when  this  has  been  ac- 
eompaoied  by  poor  general  management,  the  result  has  been 
a  constant  >triiK^:'<'  i^'  ni:il-..'  1i. .tit  fmU  rird  In  sncli  cases  a 
consolidation  means  salvation  to  the  service.  Again,  through 
a  given  territory  plants  have  sprung  up  responsive  to  local  ne- 
cessities and  have  grown  witV.  tlic  -  -  necessities.  Prc«i  lUly  their 
"spheres  of  influence"  touch  and  more  or  less  costly  competition 
followt,  seldmn  benefiting  the  consumer  to  any  extent,  but  injur* 
it  p  the  ii.iriici  tr  it.  Looking  at  the  area  as  a  vilmU-.  it  is  gen- 
erally evident  that  tile  stations  arc  kicalcd  in  the  wrong  places, 
the  several  networks  are  not  so  disposed  as  to  help  each  other, 
thr  r;iil\v;iy  lit.t  ^  do  not  trsiisii  r  ;,t  Ihe  right  places,  if  at  all, 
and  the  fares  are  both  high  and  ill  adjusted.  Now  it  is  possible, 
as  in  this  case  of  the  Public  Service  Corporation,  for  a  eonaoli- 
dated  company  lo  step  in,  put  (he  hcu  r oi^cneous  plant5  intn 
touch  with  each  other,  replace  tlie  iiicfiicicnt  ones,  lay  out  the 
feeder  system  for  tbe  whole  tcrriloiy,  unify  the  transportation 
systenH  s  ^  ,■<=,  to  get  efficient  transfers  .irut  ttinuiKli  lines,  and  in 
general  to  give  better  service  while  itself  gaining  from  lower 
operaimg  costs  and  imallcr  general  expense. 

The  present  articles  show  this  process  still  in  its  formative 

period,  but  yet  after  much  has  been  accomplished.  We  arc  not 
here  concerned  with  Ihe  financial  adjustment  of  the  system,  which 
must  stand  upon  its  own  legs,  but  with  the  results  as  they  twe^ 
to  the  consumer.  Of  the  advantage  of  welding  a  group  of  local 
distributions  into  a  network  there  is  little  need  to  speak.  It  se- 
cures generally  a  higher  elliciency  of  security  against  breakdown, 
both  of  lights  and  traction  lines.  By  generating  current  on  j  l.irKi- 
scale  and  distributing  it  efficiently,  the  cost  can  be  greatly  rc- 
dttced  and  the  price  towered  wtdiont  injuring  the  system  as  an 
inveslment.  The  natural  tendency  in  a  small  and  tnefTicicnt  sta- 
tion is  the  poliey  of  small  sales  and  high  prices,  while  if  a  large 
system  is  wdl  adnunislered  large  sales  and  lower  prices  are  the 
rule.  A  fme  example  of  this  is  to  be  found  in  the  recent  Rrt.it 
extension  of  telephone  business  at  greatly  reduced  rates.  By  this 
trying  to  make  the  instrument  a  general  necessity  and  putting  it 
within  the  reach  of  everyone,  the  c'  -ni  n  i  f  niniprlition  is  greatly 
reduced  and  the  system  gains  enough  in  liiuncial  stability  more 
Hbm  to  offset  tbe  lowering  of  rates.  Such  is  the  really  benelicient 

side  of  wise  consolidation.  That  some  con  'liJ  iti  ii'.  .ire  n'  t 
wisely  administered  or  organized  cannot  be  denied,  but  these  will 
bring  dMir  own  pmishmenL  It  is  not  sufficient  to  bring  proper- 
ties under  a  coninim  iMn  r^liip,  tht-y  must  1>  '  ■  iiflit  iinrlcr  a 
unified  system  of  man.tgetnent  without  losing  touch  with  the  local 
interests  on  which  their  firosperity  depends.  We  cohM  mentloa 
cases  in  which  a  central  organization  has  been  a  dismal  failure, 
merely  because  it  has  lost  sight  of  local  conditions.  But,  as  in 
the  case  in  hand,  a  really  progressive  tnanagement  can  work  woO' 
dcrs  in  opcr.itivc  econimiy  wilhoni  m  :tny  «.iy  losing  loeal  sup- 
port, but  rather  gaining  it.  Year  by  yeai  the  economical  radius 
of  electrical  distribution  is  lengthening  and  at  each  step  the  ad- 
\..ut:>.Kv  of  nnitied  c<ititii>I  increases.  In  many  regions  consolida- 
tion is  economic  salvation. 
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The  illuminating  Engineering  Society. 

We  recently  referred  to  the  movement  toward  die  oisanintion 
of  a  national  nonet)  h.nviitK  for  ita  obj«ct  the  ailvaneenteiit'aini 

disseminata^  r  nt  kn  i'.i.  :■  Ur  n  l.itrng  to  the  science  and  art  of 
illuniinjtioii  A-.  a  muM  <  li<  Iti  in  Xcw  York,  January  lo,  tlie 
society  wa^  f um  il  s  irkMin'cd.  a  constitution  and  by-laws  was 
adopted,  aiid  fifRct-rs  c-l<'Cted.  The  attendance  at  the  mooting  was 
about  7S  >i>d  the  remarks  of  the  various  speakers  indicated  much 
enthtwasm  on  the  subject  oi  the  new  society,  its  aims  and  it» 
future;  Ei^ty^niiK  members  were  enrolled  at  the  moetinj,  at 
which  it  wat  decided  that  atl  those  enrolled  prior  to  February 
10  will  be  called  charter  membert. 

According  to  the  constitution,  iuiy  pcrjon  interi'stcd  in  the- 
object  of  the  society  i-<  eligible  for  memlKTsliip.  no  professional 
qualifications  heing  necessary.  The  present  nicml>ershi[i  i  ,  d  ^- 
tributcd  among  electrical  engineers,  architects,  gas  engineers  and 
representatives  of  the  gas  and  acetylene  iiitorosts,  central  station 
compatlies,  fixture  houses,  etc.  The  next  mooting  will  be  held 
Tuesday  evening.  Fohrnary  i.?,  at  the  Hotel  Astor,  New  York 
City,  at  whidi  Pnssidcnt  L.  B.  Marks  will  deliver  his  inaugural 
address,  the  sid>ject  of  which  will  be  the  Illuminating  Encinecr- 
ing  Society  and  its  relation  to  other  bodies,  such  as  the  Ameri- 
can Institute,  American  Gas  .Association,  N.-itionat  Electric  Light 
Association,  etc.  It  will  l>c  p<jinled  out  that  one  of  the  piir|i  •  s 
of  the  society  will  Ik"  Io  co-operate  with  all  other  bodie?  having 
an  interest  in  securing  the  best  results  from  the  various  illumi* 
nants.   Following  is  a       of  the  ofHccrs  elcctc<i : 

f'resident.  Mr.  L.  B.  Hatks;  vice-presidents,  Pr.  C  H.  Sharp 
and  Mr.  A.  A.  Pope;  managers.  Dr.  A.  H,  Elliott.  Messrs.  W.  S. 
IMlom.  E.  C.  Brown.  F.  N.  Olcott,  W.  D'A.  Ryan  and  W.  D. 
Weaver;  iocrctary,  Mr.  E.  L  Flliott,^  treAsurer,  V,  R.  Lansingh. 

.\pplications  for  membership  may  be  addrwsed  lo  Mr.  E.  I- 

1  I  I  iK  -i-cretary.  jf,  Hro.id  Stri  r  t  N'.  w  Y.  -1;  Tlun  ujU  be 
no  initiation  fct:  for  (he  first  year  and  the  annual  dues  are  $5. 


New  Ywk  Automobile  Shows. 

Two  great  automobile  shows  opened  to  the  public  in  New  York 

city  oil  Saturday  evening,  Janu.irj  l.i,  and  will  continue  until  the 
i  lose  of  the  evening  nf  the  aotli  At  the  Si.\th  National  .^ull>- 
mobilc  Show  at  Madison  Sqn.nro  Garden  are  displayed  all  types 
of  cars  maiuifaclurcd  by  members  of  the  .Association  of  Li- 
censed Aotomobde  Mannfaclorers  operiitfd  untjcr  the  George  B. 
ScldcN  patent;  while  the  exhibit  made  by  the  Automobile  Oub 
»r  America  in  the  new  69th  Regiment  Armor)',  about  a  (tone's 
throw  distant,  is  open  to  all  manufacturers  not  aperating  under 
the  Si'Idcn  patent.  At  the  Garden  show  the  ms?n  floor  is  devoted 
eM-liivively  tr^i  gas. dine  plea^-nre  vehicle^,  eleccii"  itnl  coniniercial 
vehicles  being  displayerj  in  the  e.xhiliitioii  li;  II  ii  .l  basement 
.\  somewhat  similar  system  olitains  at  the  \r.  1  r\  show.  .At 
b'lih  sli.iws  antonii>bite  nccessories  are  disjil.iyed  in  the  galleries 
The  decorations  of  the  shows  are  extremely  sncces-fiil  The 
•  oniiisiiig  and  generally  nnsatisfactory  jumble  of  decorations 
which  h.Ts  charactcri;tcd  previous  cxhilntions  is  entirely  lack- 
-  ing.  and  a  serious  eifort  has  been  made  in  both  shows  10  carry 
out  an  artistic  and  uniform  decorative  schetne.  The  result  is 
a  dignifief!  and  elTertive  setting  which  brings  out  the  exhibits 
ti  the  he-t  advamaKc 

At  the  <";arden  s'low  the  culor  scheme  is  while  and  g<di!  St.ifT 
eolu^l:<^  sp.ii-rd  ten  frcl  apart  support  classic  cornices  contain- 
ing «igns  i>f  each  exhibitor  Frr)m  end  to  end  the  roif  is  hid- 
den by  bine  cloth  through  which  concealed  lights  senil  ra>  s  down 
into  the  S!>ace  below.     I'roni  tlu  upper  galleries  the  s.inie  color 

schemr  leads  down  in  terraces  lo  the  main  floor,  banners  of  white 
and  gold  and  pilasters  and  columns  being  interspersed.  The  69th 
ReaiflMnt  Armory  is  lastHy  emMGsiied  with  a  green  and  while 
drrnratinn  which  harmnnixc«  well  with  the  industrial  display. 

\ \\\  r.'idii'iit  di'partiiri'x  fr'>ni  prcviniis  .icci|iI<mI  lyin^  urr  lo  1m 
foiiirti  Four  cyliii<1<  r  cir^  pn  ili)inin;ite ;  but  r-glit,  six.  five 
three,  two  and  or<  <-yIii'd<  r  cnr^  .ire  .'ilso  to  be  f  'iiinl.  the  l.itt'-r 
amnng  llie  low-priced  cars.    Most  of  the  engnics  are  walef- 


oodcd,  but  numerous  methods  of  air  cooKuig  are  also  on  exhibi- 
tion. The  water-jacket  mi  at  least  one  c*r  is  depoeited  electri- 
cally.   The  engine  cylindw  is  given  a  thick  coating  of  wax 

and  on  this  is  depositc'  :i  l.^:  ink'  '  f  f  'i'per.  The  wax  is  then 
rctnoved  by  heating,  leaving  waicr-  arkct  of  copper  the  proper 
distance  from  the  cylinders  to  permit  ilie  irct  passage  of  the 
cooling  water.  Ignition  by  mc.ms  of  tiie  spark  coil  and  battery 
still  holds  its  own,  but  in  the  higher  price  cars,  magnetos  of  the 
low-tension  and  high-tcnsiaa  tfpt  are  fast  displacing  the  coil 
and  battery. 

While  the  shows  are  takcu  up  moatiy  witli  gasoline  automobiles, 
there  are  at  least  eight  electric  antomabiles  snown  at  the  Gar- 
den and  two  at  the  .Armory,  the  commercial  vehicles  being  for 
the  niost  part  electric.  In  strong  contrast  to  the  marvelously 
CDiiiplex  mechanism  of  the  gasf  i  1  ■  c.ir-  is  the  utter  simplicity 
of  the  electrically  propelled  machines;  but  unfortunately  the 
glOttptng  of  tlie  machines  does  not  greatly  facilitate  compari- 
woat  except  between  gasoline  vehicles.  Somethit.g  out  of  the 
ordinary  is  the  motor  biltiery  wagon  loaned  by  the  Ordinance 
Department  of  the  U.  S.  Army  and  exhibited  in  the  Armory 
riiow.  The  wagon  is  provided  with  a  lathe,  forge  and  necessary 
equipment  for  almost  any  k:n<l  of  emergency  mi  the  battlefield. 

The  automobile  indns;ry  can  only  be  partly  indexeil  in  such 
exhibitions,  vet  there  arc  .nlinost  five  hundre<i  exhibitors  in  the 
cumbined  situus.   All  rciurds  for  attviuUiiice  have  been  broken. 


The  New  York  Central-General  Electric 
Retwte  Cue. 

At  L'tica.  X.  Y,  on  January  10.  the  .\'ca  York  Central  and 
Delaware  &  Hudson  Railrtind  Comiianics  were  indicted  by  the 
United  .States  Grand  Jury  for  giving  rebiites  to  the  General  Elec- 
tric Company  llotli  ci>rpiirations  arc  charged  with  giving  a  re- 
bate of  JO  cents  a  ion  to  the  General  F.lcctric  Compatf)-  at  .Sche- 
nectady on  all  shipments  of  freight,  incoining  and  outgoing.  It 
is  asserted  that  this  pntctice  has  been  in  iipcratton  ever  since  the 
General  Electric  shops  were  established  at  Schenectady,  and  that 
it  has  continued  since  the  enactment  of  the  F.lkina  law.  The  in> 
foresting  feature  of  the  indictment  is  that  apparently  no  Case  lies 
ag^iiii-i  till  General  Kloctrio  Company.  Indeed  it  is  said  that  the 
•niesiiuii  wa*  refetrcil  direct  tc>  the  Interstate  Commerce  Com- 
mission by  the  p-.i.yu.  -  1  li.  niselves.  over  two  ycnrs  ago.  when  a 
ruling  was  asked  l<ir.  lint  no  advcr.sc  decision  was  made, 

Albert  H  Harris,  the  general  attorney  of  the  Central,  nude  this 
statement  of  the  railroad's  position; 

"The  General  Electric  Company  has  paid  full  Uriff  rates  upon 
its  freight  over  the  Central  and  the  Central,  on  its  part,  has  paid 
the  General  Flootric  Company,  on  accotitit  of  r.titroad  terminal 
work  done  \<\  ii  .11  .  nioimi  not  more  than  ulTi;  li  t  t  ^  reimburse 
It  for  that  ex(n  iiij.uife  The  company  claims  Iji  1:  .\  '  it  was  done 
wa^  in  no  sense  the  giving  nf  a  rebate. 

"Ikforc  tlie  finding  of  the  iiuiicDm  iu,  ami  bei'ote  the  matter 
«as  called  to  tiie  attention  ot  the  Federal  C.rand  Jury,  the  rail- 
ra:t<l  companies  gave  the  Government  information  as  to  what 
was  being  done,  and  suggested  that  if  there  was  any  question  as 
to  whether  this  was  a  violation  of  the  Elkins  law?  the  companiea 
would  be  very  gtad  lo  have  that  question  tested  by  a  suit  in  equity 
for  an  injunction,  and  offered  to  co-operate  with  the  Attorney- 
General  to  that  end.  Earlier  sfill  the  matter  w.^s  discussed  with 
i!;e  Inlerstute  Comiiiirce  ( 'nunnission.  and  an  infonna!  request 
marie  lor  a  niliiig  on  it.  bit;  110  action  w,is  tiken  on  the  request 

"Cndtr  the  I'Ikins  law  a  complaint  of  this  nature  can  bo  de- 
termined in  one  of  two  ways — by  an  iiidiciincnt  or  by  suit  in 
equity  for  an  injunction-  The  Central  is  entirely  willing  to  have 
llie  matter  reviewed,  but  it  feels,  in  view  of  the  course  which  it 
has  taken  with  the  Govertiment,  that  tiie  matter  might  better 
have  been  tested  in  a  civil  action  rather  than  that  flie  aid  of  the 
rriminat  courts  should  have  been  invoked.  As  it  is.  the  Central 
will  siiliuiil  ,iU  the  facts  10  the  court  upon  the  fri:il  of  the  in- 
dictment, and  a  ruling  cm  then  be  had  .is  to  wlieihcr  anything 
li  s  ).(  ,  11  ilotte  by  it  which  violates  eitlier  the  letter  or  the  spirit 
01  the  lavv." 
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Electric  Wiring  in  Indiana. 

Frank  Daniel,  elvctrical  inspector  for  the  Indiana  State  Board 
of  Underwriters,  has  just  made  a  report  of  hb  in<ipcccion  of 
twenty  or  more  of  the  principal  cities  ai  Indiana  and  from  what 
lie  diMpov^red  the  electrical  condUions  arc  in  impentive  need 
of  irnprotcaeBt.  Mr.  Duiel  says  the  low  standard  of  equipment 
is  dtie  to  lack  of  knowledge  and  skill  on  the  part  of  electrical 
workers.  In  many  instances  he  found  the  chief  fatilt  was  due 
to  honest  intcntioncd  but  unskilled  ^^  •r^.I1u■l■.,  -.i;  whom  the  Na- 
tional Kleclrical  Code  is  unknown.  The  poot  conditions  arc  ihe 
outgrowth  of  a  hap-hazard  development  marked  by  inharmonious 
additions  and  patchwork.  In  rare  cases  only  have  the  electrical 
qfatems  for  liRhting  and  pnwcr  in  the  cities  of  Indiana  had  the 
adrantate  of  intelligent  direction  from  the  start.  Mr.  Daniel 
aaid  be  finmd  many  caaes  of  wtnttg  that  are  fbe  work  of  men  or 
btqrs  equipped  only  with  nippers  and  a  screw  dijtref  and  ft  deaire 
tn  become  electrician!).  As  a  result  there  are  many  casts  of 
■.utliiK  iiiiil  ill;  111.  1!  installation  that  arc  truly  "fearfully  and 
woii*ltriuil>  iiiudf."  Mr.  Ilanicl,  who  is  an  electrical  inspector  of 
a  technical  college  education  backed  by  years  of  experience  M  m 
electrical  engineer,  in  his  report  says : 

"X  was  dumfoundrrl  by  Uir  oxuny  hazanlous  conditions  div 
covered  and  often  wonder  bow  these  faulty  systems  continue  to 
distribute  chained  lightning  to  Its  appointed  tadia  with  only  an 
occasioital  outbreak  on  the  part  of  One  mysterioaa  force." 

Mr.  Daniel  says  that  large  stuns  of  money  will,  of  necessity, 
tic  expended  in  Indiana  in  electrical  betlcrnicnls.  Mr.  Daniel 
cite<I  cases  where  he  found  wooden  rosettes  strung  like  iucondi- 
.■ir>  l.?ads  on  a  nni  of  80  ft.  of  weather  proof  wire  which  was 
supported  by  winding  aroinid  iron  gsn  cap  outlet.^.  This  wire 
was  piocetl  out  at  the  feeding  end  with  three  feet  of  lamp  cord 
which  had  a  maximum  capacity  of  two  amperes.  This  piecing 
ODuld  not  have  been  done  safely  with  anything  less  than  \u.  8 
wire  which  haa  a  capncity  -of  33  amperes,  and  the  lamps  should 
have  been  in  regulation  rotettes.  In  the  same  store  be  found  in 
the  cashier's  office  and  under  a  counter  a  busy  fire-spitting  nwtor. 
The  floor  urvder  it  was  thick  with  grease  and  pieces  of  paper 
were  rr.idy  to  get  busy  with  the  first  spark  that  should  happeri 
fall.  By  all  the  rules  of  (he  g.imc  this  store  should  have  burneii 
out  at  least  ten  timc<   ;  <I.iy 

"I  took  a  wooden  fuse  box  from  a  miilinery  store.  It  controlled 
ihe  main  lin*  carrying  all  lights  in  the  store.  There  were  fifty 
of  these  and  the  sole  protection  was  the  single-pole  fuse  there 
shown.  All  wiriitg  was  sttpported  on  wooden  cleats.  Wood  ro- 
settes were  used  and  wood  hate  itreldier.  Tlw  whole  equipinent 
was  blissfully  in  vialalion  of  the  Natimial  Code."  said  he 

Mr  Daniel  said  1!  i'I'-"  r  fiiniilurf  -i.in-  r.T  in  Indianapolis 
last  month  was  ot  electrical  i  raiit:  a:i:\  i -iipli-iji/x*  a  number  of 
points  for  which  professional  in  p'  ''.tv  m-  contending.  Here 
a  5-hp  motor  was  installed  in  a  house  on  the  nwif  directly 
over  the  elevator  shaft.  Some  .sort  of  a  fault  existed  in  the  motor 
which  catised  the  fuse  to  burn  out.  Instead  of  finding  the  ianlt 
amd  remedying  it,  the  man  in  charge  of  the  motor  finally  got  tired 
of  rcplaciitg  fuses  and  to  make  himself  less  IronMe  pot  in  a  fuM 
large  ettongh  lo  carry  the  objecting  current.  This  did  fbe  wei% 
and  saved  the  man  further  annoyance,  but  the  irritation  in  the 
motor  coils  of  mechanism  continued,  causing  the  current  to  seek 
another  avenue  of  escape.  It  finally  found  a  weak  place  in  the 
wire  connecting  field  and  armature  coils  and  here  it  broke  bounds 
and  groundeil  The  sparks  resultbig  fell  on  the  oily  floor  under 
the  motor  and  started  the  fire. 

A  recent  lire  in  Terre  Haute  was  started  from  a  homemade 
rheostat,  the  arm  of  which  was  oontroiled  by  a  rope  passing  over 
a  window  sash,  the  pulley  of  which  moved  the  contact  arm. 
The  rheostat  was  conslruclcd  of  sniall  pieces  of  liroom  wire 
spliccil  logelhcr,  the  whole  being  supi'orted  in  direct  contact 
with  a  fr.ime  partition.  Mr.  Daniel  clones  his  ri-[nirt  by  saying 
that  Competent  electricians  arc  needed.  Conditions  in  Indiana 
'how  conclusively  that  most  of  the  def«-cts  in  wiring  are  due  to 
ignorance  on  the  part  of  local  workttien.  There  is  need  for  more 
technical  knowledge  among  the  electrical  inspectors  and  work- 
men to  bring  conditions  up  to  a  standard. 


Moving  Platform  for  Passenger  TrafH-^.. 

A  dinner  was  given  at  the  Waldorf-Astoria  on  January  15 
when  Captain  Max  E.  Schmidt  described  and  illustrated  by 
lantern  slides  the  applicatioa  of  the  moving  sidewalk  to  the  pas* 
seiner  traflie  of  New  York  and  Brooklyn  Bridgci,  u  wdl  a*  to 
other  pntpoaea  of  arterial  travel  in  Grater  New  Voifc.  Capiiia 
Schmidt  was  the  inventor  and  engineer  of  fbe  well-known  suc- 
cessful !rT.\i:ii:;  jiLitfrrm  i  f  thi-.  character  iiT-tnlk'iI  i.n  tlic  long 
pier  ;it  (he  ChiCdgu  VVorlii "s  Fair  in  iSg.t,  picturci  and  daU  of 
which  were  brought  to  the  notice  of  the  audience.  Views  were 
also  shown  of  the  highly  successful  elevated  traveling  sidewalk 
at  the  Paris  Exposition  of  19U0  and  the  traveling  freight  road- 
way at  Cleveland,  Ohio,  at  the  present  time. 

The  subject  was  dticusacd  in  its  various  relationships  by  « 
number  of  those  present,  including  several  well-known  engineers 
and  such  prominent  dty  officials  as  Comptroller  Mctz  and  ex* 
Comptroller  E.  M.  firont.  There  was  3  consensus  of  opinion 
that  while  it  might  be  difficult  to  apply  the  system  to  the  old 
Brooklyn  Bridge  until  such  time  as  it  is  taken  in  hand  for  reno- 
vation and  double-decking,  it  could  be  adopted  immediately  for 
such  structures  as  the  Williamsburg  Bridge  and  the  still  incom- 
plete Manhattan  Bridge.  The  extraordinary  carr)ing  cap.acity  of 
the  movini;  plntftmn  as  compared  with  a  train  of  cars,  as  well 
as  the  tmaUer  amount  of  current  needed  to  haul  the  load,  were 
matters  of  great  surprise  lo  those  who  had  not  studied  the  subject 

Among  dott  present,  several  of  whom  participated  in  the  dis- 
ctission,  H-ere  General  Eugene  Griffin,  Mr,  L.  B.  StillwcU,  con- 
sulting engineer  of  the  Intcrborough  Railroad,  and  Mc^'";  Ed- 
ward D.  Ad.->ms.  lames  C,  Bayles.  Stuyvesant  Fish  and  T.  C 
Martin.  <  :i;,'.mi:  S,  liir  idt  is  to  deli\er  his  lecture  again  at  an 
early  date  before  the  New  York  Electrical  Society. 


Cam^e  Technical  Schqok. 

The  appreciation  of  the  educational  lacitities  aSortled  by  the 

Canwgie  Technical  Schools  of  Pittsburg  is  shown  by  the  fact 
that  no  less  than  7,000  applications  were  m.adc  for  .admission  to 
(111-  several  departments  of  instruction.  Of  these,  about  1,700 
were  for  the  Day  School  of  Applied  Science,  nearly  4,000  for 
the  Kvcning  School  of  Applied  Science,  about  1,100  for  the 
Trade  School  and  approximately  800  for  the  Woman's  School. 
The  (wo  latter  have  not  yet  been  opened.  Of  the  applicants  for 
tlic  two  former,  623  for  tli«  Day  Schod  and  2jko  for  the  Evening 
School  were  found  eligible  to  try  the  competitive  entrance  ex- 
aminations. Tliose  rejected  were  Indigible  et&er  en  account  of 
their  youth,  si.xteen  years  being  the  lowCr  liasit',  or  On  nceOiHit  of 
insufh.  iiiit  v  rr;  oration  in  preparatory  scfaOolS  aS  determined  bf 
pcrsijiul  iuurvitw  or  correspondence. 

The  courses  in  (he  Jlfv  S.li  rl  if  Applied  Science  extend 
over  three  years  and  comprise  arcliilcctural,  civil,  chemical,  elec- 
trical, railway  motive  power,  foundry  and  mechanical  practice. 
During  the  first  year  all  students^  irrespective  of  the  course  they 
may  select,  must  pnrsne  the  same  studies,  this  pnlimiffiuy  fiomie 
being  arranged  10  give  a  broad  fundamental  knowledge  of  the 
principles  underlying  the  applied  Only  those  can  enter 

the  specialised  courses  who  during  the  first  year  give  satisfactory 
evidence  of  their  capacity.  Thos<«  entering  this  school  must  pass 
satisfactory  examination-  in  tiirec  of  the  four  following  sub- 
jects: English — ability  to  express  thought  in  clear,  concise  and 
accurate  English :  mathematics — arithmetic  and  algebra  as  £ar  as 
quadratics;  science— elementary  physics  or  chemistry;  drawing 
—plain  geometry  or  mechanical  drawing.  Cortiricates  from  hifh- 
schools  or  preparatory  grades  are  accepted  without  an  entranea 
examination,  Iwt  no  student  is  admitted  who  does  not  give  evi- 
dence of  ii  natural  aptitude  for  technical  work.  The  tuition  fee 
is  S20  per  year  for  residents  of  Pittsburg,  and  $.?o  per  year  for 
all  others. 

The  Night  Scltool  ot  Applied  Scictvce  was  opened  November 
(4.  i(^>5.   Sessions  are  held  three  evenings  a  week  from  7^30  to 

g  .io  p  m. 

Prnf.  A.  J.  Wurts  has  charge  of  all  elcclrlcal  instruction  in 
the  Carnegie  Technical  Schools. 
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The  Convention  and  Exhibition  in  Chicago. 


By  6>»via/  TeUsram. 
Chicago,  January-  17. — This  is  a  busy  and  eventful  week  in 
electrical  history  in  this  city  as  it  witnesses  the  opening  of  the 
electrical  exhibition  and  the  holding  of  the  Northwestern  Elec- 
trical Convention.  From  the  central  station  standpoint  interest 
converges  in  the  convention  which  was  opened  at  to  o'clock  this 
morning  at  the  Great  Northern  Hotel.  There  was  the  best  at- 
tendance and  the  largest  interest  shown  by  central  station  men 
for  many  years  past.  The  association  appears  in  fact  to  have 
reached  an  important  turning  point  in  its  history,  from  which 
new  developments  and  advances  will  date.. 

All  the  papers  presented  are  by  central  station  men  and  arc 
devoted  to  live  central  station  topics.  Moreover  the  papers  are 
lively  and  interesting  in  their  character  and  well  prepared  by 
their  authors,  while  the  discussion  has  so  far  reflected  great 
credit  on  the  cfTorts  of  President  Williams  and  the  executive 
committee  to  >timulatc  the  participation  of  members  and  elicit 
valuable  experiences. 

After  the  routine  business  at  the  morning  session.  President 
Williams  in  his  address  called  attention  to  the  diameter  of  ihc 
programme  this  year.  He  also  look  occasion  to  point  to  the  great 
opportunity  that  existed  for  developing  and  increasing  the  busi- 
ness of  the  majority  of  stations  in  the  territory  embraced  by  the 
Northwestern  Electrical  Association.  .\  paper  was  then  read 
by  Mr.  George  H.  Barrett,  of  Iji  Crosse,  on  "The  Proper  Han- 
dling of  Consumers'  Meters."  TTiis  was  read  for  the  author  by 
Mr.  Lord,  and  a  good  discussion  in  which  many  participated  was 
opened  up  by  Mr.  Dinius,  of  Zion  City. 

At  the  afternoon  .session  Mr.  W.  D.  Burford,  also  of  La 
Crosse,  read  a  valuable  and  interesting  paper  full  of  practical 
dati  dealing  with  costs  and  details  of  modem  underground  con- 
struction. This  was  illustrated  by  stereopticon  views  of  the  new 
work  just  completed  at  the  city  of  La  Crosse.  The  paper  was 
followed  by  a  long  discussion,  also  illu.strated  by  lantern  slides, 
by  Mr.  George  B.  Springer,  of  the  Chicago  Edison  Company,  on 
the  work  of  that  progressive  corporation.  Further  discussion 
of  the  paper  was  contributed  by  Mr.  Lukes,  of  Evanston ;  Mr. 
Gear,  of  Chicago;  Mr.  .Mmert  and  Mr.  George  Cutter. 

A  paper  was  then  presented  bristling  with  good  points  by  Mr. 
G.  H.  Korst,  of  Janesville,  Wis.,  on  "Suggestions  for  Increasing 
the  Power  Output  of  Central  Stations."  This  was  well  received 
and  brought  forth  a  brief  lively  discussion.  The  next  paper — .i 
short  one — was  that  presented  by  Mr.  John  Williams,  of  Madison, 
Wis.,  on  the  "Organization  and  Development  of  New  Business 
Departments."  This  elicited  one  of  the  best,  most  specific  and 
practical  discussions  ever  had  at  a  central  station  convention  on 
this  vital  topic.  Mr.  Almcrt  scored  the  average  central  station 
manager  for  lax  and  b.ickwoods  methods,  handling  his  victims 
quite  severely,  and  outlining  a  specific  plan  of  campaign  for  a 
small  company.  Mr.  Frank  R.  Rae,  Jr.,  commercial  engineer, 
who,  as  is  well  known,  has  given  considerable  time  and  thought 
to  the  exploitation  of  central  station  advertising  methods,  gave  a 
long  talk  full  of  good  points  dealing  with  the  same  question.  Mr. 
Thomas  G.  Gricr  also  discussed  the  subject  from  a  very  practical 
and  pertinent  standpoint.  Others  followed  along  the  same  line, 
and  all  of  the  discussion  dealt  with  the  practical  side  of  the 
subjects  and  was  extremely  interesting. 

For  this  evening  theatre  parties  and  entertainments  are  planned, 
but  to-morrow  the  convention  will  get  down  to  hard  work  again 
earit  in  the  morning,  .\mong  the  papers  and  discussions  laid 
out  are  those  on  the  "Successful  Application  of  New  Business 
Methods,"  by  Mr.  John  5.  Allen,  of  Beloit ;  "Economies  of 
Combined  Railway  and  Power  Plants,"  by  Mr.  Ernest  Gonzen- 
bach,  of  Sheboygan  ;  "Eflfcct  of  the  Load  Factor  on  Station  Costs." 
by  R.  N.  Kimball,  of  Kenosha. 

Meantime  the  electrical  show  is  commanding  the  attention  and 
energy  of  practically  all  electrical  Chicago,  and  the  convention 
is  to  attend  the  show  odieially  in  a  Iwxly  on  Thursday  evening. 
The  central  station  industry  is  to  be  congratulated  on  the  vitality 
and  interest  displayed  by  the  central  station  men  of  the  West 
at  this  meeting,  which  augurs  well  for  Ihc  future  of  the  art. 


The  Grave  of  Franklin. 


On  several  occasions  during  the  past  dozen  years  there  has  ap- 
peared in  the  press  severe  comment  on  the  neglected  state  of 
Franklin's  tomb  in  Christ  Church  graveyard.  Fifth  and  Arch 
Streets,  Philadelphia.  That  this  reproach  no  longer  applies  is 
indicated  by  the  accompanying  reproduction  of  a  photograph  of 
the  grave  taken  a  few  mimths  ago.  The  railing  shown  was  sub- 
stituted in  1858  for  a  section  of  the  high  wall  enclosing  the  grave- 
yard, thus  allowing  the  tomb  to  be  seen  from  the  sidewalk. 

The  grave  is  located  in  the  corner  of  the  gravcjard  at  the 
intersection  of  Fifth  and  Arch  Streets.  That  of  Franklin  is  the 
one  nearest  to  the  rail  covered  by  a  stab  (i)  and  bears  the  in- 
scription : 

Benjamin  °| 

and       V  Franklin.  1790. 
rX'borah  J 

The  trunk  of  a  stately  elm  which  shadows  the  grave  is  shown 
to  the  right.  Of  the  upright  stones  at  the  head  of  the  grave, 
that  to  the  left  is  to  the  memory  of  John  Kcid,  the  father  of 
Mrs.  Franklin,  and  the  other  (2)  bears  the  inscription  "Francis 


VIEW  OF  FKANKLIN's  GKAVK  IN  rliri..SDELPHM. 


F.,  son  of  Benjamin  and  Deborah  Franklin,  deceased  Nov.  21, 
1786,  aged  four  years,  one  month  and  four  days.  The  Delight 
of  All  Who  Knew  Him."  The  large  slab  to  the  left  of  Franklin's 
grave  is  iiiscrilied : 

Richard 
and     I  Bache,  1811. 
Sarah  J 

the  daughter  and  son-in-law  of  Franklin.  Some  year*  ago  when 
excavating  a  part  of  the  graveyard,  a  tombstone  was  discovered 
which  bore  the  name  of  Dennis  Franklin,  a  child  of  the  great 
philosopher,  who  died  at  an  early  age. 

Franklin  in  his  will  expressed  the  wish  to  be  buried  "with  as 
little  expense  or  ceremony  as  may  be"  by  the  side  of  his  wife, 
who  w-is  interred  Dec.  22,  1774;  that  "a  marble  stone  be  made 
by  Chambers  6  ft.  long,  4  ft.  wide,  with  only  a  small  moulding 
around  the  ii|)iier  edge  and  this  inscription: 

l'>enjamin  °) 

and      }.  Franklin,  1-8  — 
Deborah  | 

to  be  placed  over  us  both."  It  wotild  thus  appear  that  Franklin 
lived  longer  than  he  ha<l  anticipated,  his  death  taking  place  .'\pril 
17,  I7rx>.    It  is  interesting  to  note  ihc  difference  between  the  in- 
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acription  wUch  in  his  wHI  he  dmtgmted  to  be  placed  over  hia 
grave,  and  an  epitaph  he  wrote  for  himself  in  1736,  when  he 
was  twenty-two  years  of  ago,  as  fijllows :  "The  body  of  Ben- 
jamin Franklin,  printer  (like  the  cuvlt  of  an  old  book,  its  con- 
tents torn  out  and  stripped  of  its  lettering  and  gilding)  lies  here, 
food  for  worms.  But  the  work  sliall  not  be  lost,  for  it  will  (as 
lie  believed)  appear  once  more  in  a  new  and  more  elegant  editioo 
reviled  and  corrected  by  Tju  AvrBOR." 

Fnmldin  was  buried  April  18^  tTQft  Moflcd  heOa  wen  lolled 
and  mtaiue  g am  fired,  and  aivooo  people  formed  the  eort^e  to 
the  gtave.  Mirabeatt,  fai  amioimcing  his  death  to  the  Constitacnt 
Assembly,  spoke  of  him  as  'The  sage  whom  two  worlds  claimed; 
the  man  whotn  the  history  of  empires  and  the  history  of  science 
alike  ci>t:tii)d  fur.  AMiQHity  would  have  raised  altars  to  his 
mighty  genius." 


Village-to-Village  Tmumisrion  Liaes  in 
Ilfinois. 

In  view  of  the  present  iMerest  in  the  subjea  of  supplying  sev- 
eral cowitiy  villages  over  transmission  lines  from  a  central  station 
looited  in  one  of  the  larger  towns  of  the  groop^  dm  followinc 
list  of  such  transmission  lines  BOW  hi  operation  in  the  state 

of  Illinois  is  of  interest : 

Hillsboro  to  Raymond,  siiiple-phasc,  16.500  volts,  13  miles,  S**- 
kw  transformers;  Elmwood  to  Hrimficid,  .sinKle-phase,  6fioo 
volts,  6>4  miles,  30-kw  transformers;  Fairlmry  to  Forrest,  single- 
phase,  4^  miles,  6,600  volt<..  so-kw  transfonncr.s ;  .\mboy  to 
Sublette,  ioJ4  miles,  single-phase,  6,600  volts,  30-kw  transform* 
crs :  Gifanan  to  Onarga,  single-phase,  4300  volts,  4  miles ;  Alpha  to 
Ko,  6  miks,  a^aoo  volts,  also  Alpha  to  New  Windsor.  North 
SfaOK  Electric  Company,  three-phase,  lo.ooo-ralt  transmission 
tinea  eomwcting  a  ntnnber  of  stations  and  sub-stations  in  sub- 
urban districts  around  Oiicago. 


A  Tremendous  Foreign  Trade. 

The  Biirent:  of  Statistka,  Dcptrtaent  of  CnmnnTk-e  :nid  I.a<.:H>r. 

reports  the  foreign  commerce  of  the  United  Sutcs  for  December 
and  the  twelve  months  endmg  December,  as  follows: 


Deccmfccr —  190s  1904,  '90i. 

•portt  ttoi,i$s.j6j         t96.564.5M  $77.7b8.6]4 

■sorts    199,709.068  I45.2B7,I«4  I74.8l9,5t><i 


Execu  mporti   <9S.S53.7*5  l4*.7".7i5  $97,050,931 

Twdra  omiiiks  ouUne  Dtetmlicr — 

Import!  ,  SM79.3sO.846  $i,aj5.907.j;u  (»9S.494.ai7 

£>p«n>   i,626,9ia,34j  ■.45>.3S'.74S  <.4»4.753.<><3 


Emcm  «av9ria   •447.<os,«»7      l4>M4M»  UHJnMait 


Electrical  Opportunities  in  Massachusetts 
Towns. 

A  valuable  pamphlet  has  just  been  issued  by  the  lUireau  of 
Statistics  of  Labor  in  Massachusetts,  entitled  "IiniustTial  Op- 
portunities not  yet  Utilized  in  Massachusetts."  The  patnphlet 
gives  both  in  detail  and  in  tabulated  form  the  residts  of  a  cir- 
cular letter  which  was  forwarded  to  each  of  the  311  towns  of  the 
Statcv  eontaJniog  imiuiries  relative  to  land,  water  power,  tax 
rebate,  nw  materials,  natural  products,  avaflaUe  "help,"  railroad 
bcilities.  kind  of  business  best  suited  to  the  town,  water  supply, 
light,  electric  railways  and  summer  resorts.  Returns  were  re- 
ceived from  331  towns,  and  as  faf  as  electrical  opportunities  are 
concerned  it  is  evident  that  the  expressions  "overdeveloped  East," 
"overcrowded  New  England,"  etc.,  so  often  he.iri!  in  the  newer 
parts  of  the  country  are  still  far  from  justified 

Of  3o6  towns  relying  to  the  question  regarding  electric  light 
service,  104  are  prodded  with  electric  lights,  leaving  tea  which 
are  wittont  central  station  current.  In  other  words,  norijr  half 
the  towns  of  the  ^tate  are  not  yet  provided  with  electric  WMiiina- 
lion.  The  electric  railway  foeilittes  are  much  more  extensive 


Out  of  214  towns  reporting  to  the  Bureau  on  the  transportation 
question,  144  are  served  by  trolley  lines,  leaving  but  70,  or  ap- 
proximately one-third,  without  this  service.  In  36  towns  unde- 
veloped water  power  of  from  100  hp  upward  exists.  Maihine 
shops  are  desired  ni  15  towns.  While  many  of  the  towns  listed 
in  the  report  are  small  rural  communities,  there  is  no  doubt  that 
the  situations  in  some  of  them  are  wdl  worth  investigitiiig. 


Constant-Current  Transformer. 


An  alternating-current  regulator  which  possesses  the  distin- 
guishing feature  of  employing  no  moving  coils  forms  the  subject 
of  a  patent  issued  January  3  to  Mr.  H  J,  lilakcske.  The  regulator 
consists  of  a  transformer  having  stationary,  primary  and  second- 
ary coils  womiil  on  a  cylindrical  laminated  frame.  The  primary 
coil  is  located  in  an  aiuular  recess  in  the  middle  of  the  frames 
so  as  to  cndrde  the  core.  The  secondary  coil  is  womid  npoo 


ONiaTAltT-CUBaillT  ItAMSrOKKCB. 


polar  projcetloin  ertiidt  extend  inwardly  fiom  eadt  of  the 
middle  of  the  cylindrical  frame.  Withfai  the  frame  is  placed  a 
movable  core,  so  mounted  upon  a  shaft  that  a  greater  or  less 
anotmt  of  flux  from  the  primary  threads  through  the  scoondaiy 
according  to  the  position  of  the  core.  The  current  in  the  second- 
ary is  kept  at  practic.-illy  a  constant  value  by  the  use  of  a  coun- 
terbalance fastened  to  a  cord  which  passes  around  a  pulley 
on  the  shaft  of  the  core.  The  pull  of  the  counterbalance  lends  to 
bring  the  core  to  the  position  giving  maximum  secondary  cur- 
rent, and  the  torqne  due  to  the  current  in  the  seoondaiy  tends  to 
bring  the  core  to  the  position  giving  minimum  seeosidaiy  cur- 
rent Therefore,  the  core  being  provided  with  a  properly  de- 
signed and  adjusted  oounteriialance,  the  aeoondary  coil  can  be 
made  to  deliver  a  current  el  constant  value  to  a  dreuit  of  widdy 
varying  impedance. 

Electrical  £ng;ineers  of  the  Hmes.— XLV. 

MR.  A.  paitss. 

.■Kbrahani  Press  was  born  in  I.iMuli  ii  June  5,  1877.  He  attended 
the  Wcslcyan  Day  School  at  C.iniorli-.iry,  Kent,  and  later  received 


HI.  A.  lUSSL 


a  scholarship  at  the  Simon  Langdon  Middle  Schools  of  the  same 
town.  From  there  he  went  to  Beaufort  College;  St  LeooartU- 
on-Sea,  Sussex,  and  in  1892  came  to  America,  where  he  attended 
the  Cboper  Institate  Nii^t  Schools  of  Sdence  and  Art  and  grad- 
nated  in  1899  with  the  degree  of  Bachelor  of  Science.  Upon 
graduatkm  Prot  William  A.  Antliofqr,  of  tin  Caoper  Union, 
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proffered  Mr.  Press  the  position  of  honorary  assistant  in  elec- 
trical nieasuremeiits  uid  gciter«l  physical  laboratory  work. 

Mr.  Press  assumed  his  first  position  in  practical  work  with 
the  F.  A.  La  Roche  Company,  of  New  York.    From  there  he 

went  t(i  tlic  Otis  Elevator  Coii:;mi'.'. .  n(  Yonkcrs,  and  in  iStjj 
returiitU  to  England,  where  he  bcc.iiiic  connected  with  Messrs. 
Siemens  Bro*.  &  Co.,  Ltd.,  at  their  Woolwich  works.  While 
with  this  great  firm  of  international  reputation  Mr.  Press  recog- 
niied  the  vaiiie  ot  acqidrins  a  knowlcdce  of  technical  German 
md  he  ap^ied  bbnself  to  the  acqtiisition  of  this  lanfuage  IB  well 
as  to  the  study  of  French  and  Italian.  With  a  bent  for  pure 
nuilhcii;  {: K  he  studied  vector  and  harmonic  ,inaly><  calculus 
of  venations  and  other  branches  nf  lii^^her  itidllieiiialics.  Mr. 
Press  has  applied  liis  knowledge  of  mathematics  to  a  niimber 
of  interesting  technical  problems,  such  as  to  the  theory  of  com- 
mtitation  and  other  complex .  aubjects  in  electrical  ctigineering. 
With  his  ready  and  facile  comprehension  of  intricate  mathemat- 
ical subjects.  Mr.  Press  has  been  enabled  to  make  many  inter- 
esting contributions  to  electrical  etigineering  literature,  and  it 
may  well  be  said  that  hi?  papers  invariably  show  some  distinctive 
feature  of  value.  Of  the  articles  published  in  British  and  .Ameri- 
can technical  pcriodicala,  the  following  illustrate  the  character 
of  his  work: 

"The  Approximate  Minimum  Klux  Distribution  Function  for 
Iron  Loss."  "The  Physical  Interpretation  of  the  Design  GH'fTi- 
cicnt,"  "The  Effects  of  y\r.\  Distribution  in  Transformers  and 
Solenoids,"  "The  Leakage  Coefficient  of  Induction  Motors,"  "I'"le<-- 
trical  Heating  Time  Constants  and  the  Theory  of  C(mimutation." 
Mr.  Press  is  the  author  of  a  book  on  "Dynamo  Design,"  recently 
puUished.    Since  his  recent  arrival  in  America  from  Enro)>e. 

Mr.  Press  has  ;u-<-;  [ilrd  n  poMtimi  in  rn>;lru'crin;;  <!f-p.T rtnu-:  it 
of  the  Bullock  Llctlnc  Maniifii^tuniiK  ("miiii^i.iu  under  the  direc- 
tKM  of  Mr.  B.  .\.  Behrend. 

CURREM  NUVVS  AND  NOTES. 


XEW  JERSEY  FRAXCHiSES.—ln  his  annual  message.  Gov- 
enior  Sioihei,  of  New  Jeney,  reeommends  die  fimitation  of  the 
power  of  mimicipal  ofikers  to  grant  franchises  for  public  utilities. 
He  recommends  the  passage  of  a  law  making  it  impossible  for 
communities  to  grant  franchises  for  a  longer  p^■r.r,.^  tlian  t.venty- 
five  yrari  This,  he  contends,  would  enable  a  readjustment  of 
terms  acdnling  to  the  new  conditions  existing  at  the  end  of  this 
period,  and  would  ediminate  the  opportunity  to  grant  coneessions 
other  than  upon  strictly  business  and  legitimate  conditions. 


A,  I.  E.  E.  MEETING. — The  two  hundred  an<l  third  meeting 
I'l  llif  Aiiifrif.in  In-.liU;lc  of  ["Njclrit.'il  1 'tv.; iiucrs  will  be  held  in 
the  Assembly  Room  of  the  New  York  i-'dison  Company,  No.  44 
West  Twenty-seventh  Street,  on  Friday,  January  2O,  at  8  15  p.ni 
The  foUowing  papers  will  be  presented  and  discussed:  "Central 
Station  Eeonomica,"  by  Menry  G.  Stott.  superintendent  of  motive 
power,  Interborough  Rapid  Transit  Company;  ".\  Self-Exciting 
.Alternator,"  by  E.  F.  Alexanderson.  electrical  engineer  with  the 
General  Electric  Company,  Schenectady,  N.  Y. 

OPENING  OF  SmPLON.-V.  S.  Consul  Keene,  of  Geneva. 

reports  that  the  opening  of  the  Simplnn  Tunnel,  which  wa.s  fixed 
for  .-\pril  I,  has  been  |)ostponcd  to  May,  by  action  of  the  Swiss  au- 
thorities. The  consul  says:  "Tl.r  i  rru-i.  '  .[.ciung  of  the  new 
international  line  through  the  SinijjUin  1  uiinel,  after  having  been 
advertised  for  .Xpril  i,  IQ06.  i?  now  reported  as  being  postponed 
imtil  May  t.  After  having  been  for  a  considerable  time  under 
discussion,  the  mode  of  traction  between  Brigne  and  Domo 
fl'Ossola — i.  e  .  00  40  kilometers  (about  miles) — is  reported 
lo  be  ek'cirical,  in  accordance  with  a  decision  recently  made  by 
the  Federal  Department  of  Swiss  railroads." 

Xmv   YORK  ELECTRICAL  SOCIETY.— Tht  Sodrty's 

■"Krankliu  Night"  tor  the  celebration  nf  the  bi-ceiitenary  of  tiie 
birth  of  ,\nieric;<'>  first  great  eiictrician,  which  w.is  arranged  for 
January  i6.  when  Mr  Marconi  was  to  lecture  before  the  Society, 
and  had  to  be  postpotKd  until  March  in  consequence  of  Mr.  Mar- 


com  s  illness,  will  be  given  at  the  Edison  .Auditoriuin,  44  West 
27tli  Street,  Wednesday.  January  -'4,  at  8  p.  m.  Dr.  M.  F.  O'Reil- 
ly (Brother  Potaroian).  Professor  of  Ph)-siGs  in  Manhattan  G»l- 
k»te.  New  York,  will  read  an  address  on  "The  Electrical  Work 

of  BeMj.-irnin  Franklin,"  After  Profi  - :r  (TK',  il';, '-,  .tIIi >  ■  s,  Mr. 
K.  R.  Bowkcr,  will  speak  on  'Eranklui  as  a  btate^rnan  and  a 
Man  of  Letters." 

PRESERnXG  LOCAL  INTERBST-Uwj  Urge  service 
corporations  get  out  of  touch  with  tbe'oomnunities  they  opnate 
in  and  thus  lose  local  support  and  friendliness.   In  the  circular 

for  the  -pir  il  meeting  of  the  stockhtilders  of  the  United  Rail- 
ways liiM  .iim  nt  Company  the  sttickholders  are  requested  t!j 
ratify  ill:  11 1  Mijjenient  to  give  the  right  to  subscribe  to  the  stock 
at  not  less  tliau  par  to  the  directors,  oliiccrs  and  higher  employes 
of  the  companies  in  which  the  Investment  Company  may  acquire 
an  interct.  The  idea  is  to  reward  these  oflScers  and  employes 
of  the  subsidiary  cimipatiies  by  giving  them  the  right  to  subscribe 
for  the  stock  of  the  controlling  company.  The  plan  is  useful  in 
arousing  a  certain  local  interest  in  and  support  of  the  holding 
company  and  its  subsidiary  in  case  of  agitations  and  "strikes." 

WIRELESS  IN  SOUTH  AM  ERICA  ^Viutt6  States  Consul 

O'Hara,  of  Montevideo,  reports  that  a  con)pany  has  been  or- 
ganized for  the  purpose  of  acquiring  the  right  to  use  the  Marconi 
system  of  wireless  telegraphy  in  the  .Argentine  Ri-pnhlii  n-nl  in 
Uruguay.  The  capital  stock  is  placed  at  $6,750,000  Argentine 
gold,  or  $(>.4i3,7SD  American  goM.  It  is  divided  into  two  series. 
Scries  A  has  ],jooxioo  shares  of  93  each,  and  Series  B  iso^floo 
of  fs  each.  The  prospectus  further  announces  that  all  die  shares 
ii-.kln-Iiil  ill  Si.nes  B  have  been  delivered  to  tlio  KngHsh  com- 
t^sisiies  ill  c.wiidiige  for  benefits  obtained  from  (he  use  of  Marconi 
stations  already  constructed  or  in  course  of  construction  all  over 
the  world  and  in  payment  for  the  patents.  These  shares,  so  con- 
tributed, will  be  entitled  to  9o  per  eent  of  the  net  earnings  of  the 
eonipany.  The  shares  that  are  offered  to  the  public  are  MOyOOO 
of  Series  B.  joxxn  havjng  already  been  subscribed. 

EUiCTRICAI.  TRADES  ASSOC* A  TION.— The  annual  meet- 
ing and  dinner  of  the  Electrical  Trades  Aliodatioa  of  Chicaga 
will  be  held  in  the  Coliseum  Annex,  (JJhicagi^  on  ttie  evening  of 
January  M-  Unusual  interest  is  being  manifested  at  this  time 
and  the  anticipation  is  the  largest  nieeting  of  credit  men  in  the 
electrical  trade  ever  held.  Many  electrical  manufacturers  and 
jobbers  from  Cleveland  to  Denver  and  from  Detroit  to  Xcw 
Orleans  will  be  in  attendatH'e.  At  the  dinner  Mr.  James  Wolff 
will  act  as  loastmaster,  and  the  progranme  includes  responses  to 
be  made  by  representative  maDufactutm  wd  jobbers  from  the 
Central,  Western  and  Southern  territoriea.  The  ChicaRO  Asso- 
ciation nnrili-Ts  i  ;;  nionif.,  i ;  :iv<]  the  records  for  tlir  |Ki^t  year 
will  shov,  rciii.irk„bU  uurk  .icvoiniilished  for  its  menibcr.s  through 
co-operative  protection  of  credits.  Mr,  Frederic  P.  Vose,  Mar- 
quette Building,  Chicago,  secretary  and  general  counsel  for  the 
associatkm. 

TELEGRAPHY  IN  yUCATAN  —'Baize.  the  capital  of  British 

Hon<luras,  is  now  connected  with  the  United  States  by  iln  tilr- 
graph.  U.  S  Consul  .Avery  cNplains  that  fonnerly  messages  were 
sent  to  New  Orleans,  then  carried  every  Thursday  by  mail  to 
Belize,  requiring  three  days,  or  ten  days  if  the  weekly  mail  was 
missed  at  New  Orleans.  No  tariff  haa  yet  been  fixed,  but  the 
probabk;  through  rate  from  the  United  States  nil]  be-$i  per  won) 
The  new  telegraph  fines  connect  wflh  the  Mexican  system  The 
Mexiciin  rlfparliiieiit  of  war  erected  the  line  from  Payo  Obispfi, 
via  Santa  Crux,  Jo  Pcto.  Yucatan,  about  »25  miles— in  igoi, 
si>le!>  for  oflBcial  purposes.  I-Tst  November  il  was  transferred  to 
the  department  of  public  works  and  its  use  granted  to  the  gen- 
eral public.  Payo  Obispo,  Mexico,  is  across  tiie  Rio  Homhi. 
6  miles  from  Consrjo.  British  Honduras.  This  gap  in  the  ttW- 
graph  line  reiinircs  a  lioat  as  yet  to  carry  the  messages,  but  iS 
soon  as  Mexic.iii  authority  is  granted  a  cable  will  be  laid  undef 
the  river.  There  will  then  be  an  unbroken  line  established  frotJi 
jBelize  to  Galveston.  The  new  Ihie  means  much  for  American 
cnmmereini  interests  in  that  rcgiog. 
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A  ROYAL  PRIZE— In  connection  with  the  Milan  Interna- 
^mni  Exhibidott  oi  this  year  tbc  Kiug  oi  Italy  has  offered 
among  other  prizes  one  of  $10,000  for  a  simple  and  manageable 
4tfantm  to  pfttect  electrical  mechaaici  from  danger  iacumd 
k  dK  pcrfbmnaoe  of  tlieir  duties. 


NO  CABLE,  NO  FLAG.— The  London  ChronicU  tayt:  *Tt» 
jiovelty  of  a  sale  by  uuctiun  of  a  British  island  is  announced,  tlir 
"lot"  being  the  Faaning  Island,  and  the  auctioneer  the  Registrar 
oi  '.he  Btitish  High  OwnmiMioner's  Court  at  Fiji,  who  has  is- 
ioed  advertiiementa  in  tmt  aiictioDeer's  tlyle.  The  island  coo- 
4uu  taif  ISO  inlnbitaat^  md  «n  seised  hf  die  Britisb  in  iM 
-SS  ijring  in  the  path  of  a  possible  submarine  cable  between  Canada 
Jnd  Australia.  The  purchaser  may  turn  bis  bargain  to  account 
■by  tn4mt  i>  inotlter-<of-pearl.  coral  and  gmm." 

COMMON  SEXSE  NEEDED.— In  commenting  on  a  recent 
incidca^  the  BalHmort  American  says:  "The  overcooscientiousncss 
of  tlie  Philadelphia  telephone  girl  who  refused  to  make  con- 

itfcii  iU  with  Fire  Dcp;irttncnt  because  the  man  at  the  other 
■end  of  tlx'  lii'.c  hnd  not  tlit  necessary  nickel  to  put  in  the  slot 
oearly  cost  a  life,  .ind  w,is  another  striking  instance  of  the  scsrc- 
•ity  of  common  sense  in  the  places  where  it  is  most  needed.  Ordi- 
asrily  it  is  this  ahiltty  to  exerdse  common  sense  in  an  muwatiej 
that  makes  a  hopuia  being  more  desinUo  in  poailiom  of  re- 
sponsibility tlian  a  meehanleal  eontriTaiie&  If  It  were  otherwise 
4kc  pRfcrenoe  wnld be  given  in  every  instsnee  to  the  antaoiataa" 

DEFECTIVE  PARIS  SVBWAYS.-K  cable  dispatch  from 
of  January  13,  says:  "Investigation  by  members  of  the  Paris 
Jlnaicipel  Couodt  has  remded  serions  detects  in  the  ICetropoit- 

tan  underground  railway,  now  in  course  of  construction.  Walls 
and  pillars  were  found  to  have  been  constructed  of  a  thickness 
much  less  than  that  specitied  by  the  contracts,  and  in  many  places 
the  material  used  was  too  old  to  be  lasting.  At  one  point  where 
the  subway  crosses  a  large  stream,  it  was  found  that  the  sup- 
porting pillast  were  only  6  in.  in  diameter,  instead  of  sa  The 
sflginccfs  in  eliarge  of  die  ivorfc  and  the  contractors  say  tiM 
'■acUngwen  bave  disrcgardied  dwir  instfiicdoM  iwetved." 


A  STATUETTE  OF  MORSE,  thr  gift  of  the  l)-,ti  he,s  Comi- 
ty Society  of  New  York  State,  has  btrtn  adopted  by  Sir  C  P. 
*Gsrke,  art  director  for  the  Metropolitan  Mn'^euni  of  Art.  It  is 
(gippoied  10  be  of  French  origin,  and  made  in  the  ear^  ffdea. 
It  ts  in  bronxe.  In  presenting  the  stattiette  at  a  pubHe  dinner 
l3s:  neck  M.i;f)r  F.  H.  T.  Ebstcin  dwelt  upon  the  Career,  with 
it^  iiardi>hii>s  and  ultimate  triumphs,  of  Morse,  claiming  him  as 
a  citizen  of  Dutchess  County,  because  he  spent  many  years  of  his 
life  there  and  died  there.  He  added :  "Before  me  is  a  statuette 
^  Prof.  Morse,  it  was  discovered  by  William  P.  Kanerberg 
ia  (he  cellar  of  a  London  dealer  in  objects  of  art.  TTe  had  boufbt 
ft  twenty  years  ago  with  other  objects  belonRing  to  die  estate 
nf  an  EnRli^h  nnblcnian.  It  came  into  the  possession  of  Mr. 
"Qiariesi  .\nthony  Fowler,  who  was  born  in  Dutchess  County, 
who  presented  it  to  us.  Believing  that  it  ought  to  be  in  the 
UetnipoUlan  Uuseum  of  Art.  we  present  it  to  tltat  organisation 
ibniigb  Sir  Cbspar  Fnrdon  Clailce.* 


AN  INSURANCE  GLOSSARY— Annonnccmcnt  has  been 
^nued  by  the  National  Fire  Protection  Association,  tlirough 
Hr.  W.  H.  Merrill,  Jr ,  secretary,  that  the  Committee  on  Uni- 
loanily  of  Requirements  is  prepared  to  compile  a  glossary  of 
wofdii  terms  and  phrases  ased  in  connection  with  the  insnr- 
anee  bnriness  or  die  various  trades,  arts  and  sciences  widi  wMcb 
lhat  bn'ine'^s  to  deal,  .inrl  which  arc  mnre  nr  Ics?  comTnon- 
ly  tjsed  or  referred  to  in  the  reports  .-xnd  standards  of  the  as- 
-sociation.  To  th^it  end  the  committee  will  undertake  to  list  and 
'ddnte  any  words,  terms  or  phrases  that  may  be  sent  for  that 
ptnpaae  to  ita  aniiman.  The  committee  will  also  be  glad  to 
native  svggestioQe  of  dieinidows  along  widi  the  words  in 
'ostt  where  raenfiMrs  'have  already  made  research  and  deter- 
m  nrd  tlie  same.  Words  having  a  ?.peci^l  inc.ming  in  connec- 
ttOQ  witli  trades  and  manufactures  different  from  that  common- 
V  given  them ;  or  words  having  a  meaning  in  one  section  of  tiw 
<Mmqr  diCerent  from  that  attaching  in  aiMther  section;  or 


words  given  a  meaning  different  from  any  set  forth  in  the  dic- 
tionaries; along  with  special  terms  and  phrases  of  similar  char- 
acter are  of  the  kind  that,  if  furnished,  the  committee  will  be 
glad  to  work  upon.  The  conunittec,  howevci^  cannot  undertake 
10  bunt  tip  this  material  for  itself  and.  mless  members  €04|ier- 
ate  by  fnmishing  it,  a  glossary  cannot  be  prepared.  The  as- 
sistance of  every  member  is,  therefore,  earnestly  requested. 
The  chairnun  of  this  commitlee  is  Mr.  |L  B,  Haas,  3a  NalMU 
Street,  New  Votk  City. 


CORNELL  UNIVERSITY  GROWTH.— Iht  1905-6  register 
diowa  that  the  total  number  of  regularly  enrolled  students  to  the 

University,  exclusive  of  the  student;  in  the  summer  session  and 
the  short  wmter  course  in  agriculture,  is  an  increase  of  155 

over  list  \e.ir  I  lie  t  ^ial  number  of  profcssoii,  assistant  pro- 
fessors, etc,  on  the  mstructmg  staff  is  473,  an  increase  of  44.  The 
requirements  for  the  A.B.  degree,  the  only  degree  awarded  by 
the  College  of  Arts  and  Sciences,  have  been  mad«  to  indode  not 
only  the  satisfactory  completion  of  a  spedlied  amount  of  deettve^ 
but  also  the  completion  of  a  four-year  course  of  resident  study. 
The  University  thus  gives  effective  exprcssioti  to  its  disapproval 
of  the  proposed  shorlrninu  of  the  ,\.B.  conrse.  The  College  of 
Arts  and  Sciences  will  hereafter  occupy  the  Goldwtn  Smith-  Hall, 
now  nearing  completion,  at  a  cost  of  than  $300,000.  The 
Rodcafcfler  Hall  of  Physics,  whkh  is  also  to  be  completed  for  the 
opening  of  the  year  1906-7  at  a  cost  of  $250,000,  will  give  the 
Univcr-ity  wh.it  is  st.itcd  to  h^  one  of  the  finest  and  best  equipped 
physical  laboratories  in  cxistciwe.  The  College  of  Civil  Engineer- 
ing and  the  Sibley  College  of  Mechanical  Engineering  both  show 
large  increases  in  attendance,  the  former  now  registering  41S 
students  and  the  latter  t,oS6.  Only  the  one  degree  of  M.B.  it 
now  awarded  in  Sibtqr  College,  thotti^  Students  ate  allowed  to 
specialize  during  their  senior  yeara  in  dcetrical  engineering,  rait- 
way  mechanical!  engineering,  nuval  architecture,  etc;,  for  which 
.special  certificates  are  given. 


COMMUTATOR  MOTOR  WITH  HIGH  POWBR-PAC' 
TOR.— A  patent  issued  January  9,  to  A.  S.  MeAlKster  tdatcs  to 

the  improvement  of  the  power  factor  of  single-phase  commnta- 
trjr  motors,  A  non-iiiductive  resistance  is  place?!  in  shunt  across 
llie  field  windMiR  of  the  machine,  so  th.it  the  field  flux  will  lag 
behind  the  main  circuit  current  Under  speed  conditions  the  e>ni.f 
counter  generated  at  fhe  annatore  by  its  rotation  tbraugli  die  idd 
flux  wdl  be  in  electrical  time  phase  with  the  flux,  and  hence  will 
lag  behind  the  main  circuit  current  When  the  counter  gener- 
ated speed  e.m.f.  forms  3  snfTiciently  l.irtje  p.irt  nt  the  total  cir- 
cuit ejn.t,  the  main  circuit  current  will  be  in  phase  with  tlie  cir- 


cuit e.m.f.,  or  it  may  be  caused  to  lead  the  e.m.f.  In  the  tndtic- 
tion-series  motor,  shown  in  the  accompanying  diagram,  the  cur- 
rent in  the  armature  is  in  phase  opposition  to  that  in  the  eoni- 
peiuating  coils  which  is  the  vector  sum  of  that  in  the  field  eoib 
and  the  sh\mting  resistances.  The  counter-generated  speed  e  m.f 
at  the  armature  is  in  time-phase  (opposition)  with  the  current 
in  lilt"  lield  coils,  .Tiid  hence  it  is  in  lagging  quadrature  with  that 
component  of  the  armature  current  corresponding  to  the  current 
diRMigh-die  resistances  in  shunt  to  the  field  coils.  At  a  certain 
amiature  aipeed,  depending  iipon  the  relative  valoea  of  dw  cur^ 
rents  in  the  field  coils  and  in  the  rinindi^  resistances,  the  arma- 
ture current  is  in  phase  witii  the  circuit  e.m.f.  ard  the  power  fac- 
tor is  tmity.  At  a  higher  speed  or  with  a  decrease  of  the  shunt- 
ing resistance  the  maehinc  takea  a  ladiqg  cutrant  fraot  the  app- 
ply  system. 
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Voj.  XLVU.  No.  3- 


'  MOHOKAiL^Vn  Bdw  XonoriA  Ok  bw  afpHed  to  die 
Rapid  Transit  CooimiMioii  for  a  ronte  from  titt  rabway  tcnni- 

nal  in  Brooklyn  to  Coney  Island.  The  cars  of  this  system  mt 
upon  a  siagic  raised  rail  and  arc  shaped  like  an  inverted  V. 


THE  HIGHEST  RAILWAY  STATION .  it  is  said,  is  that 
On  Eismecr,  at  il;c  Jimgfrau  electric  railway.  It  is  more  than 
to^joao  ft  above  sea  level,  and  part  oi  it  i>  hollowed  out  of  the 
rode  of  tiw  moantaia  Hut  may  be  the  bj|(hett  electric  station, 
bat  we  af«  tuder  tba  impreaikin  that  there  are  one  or  t»o  bigber 
on  tteam  railroads  on  the  American  continents. 


BROOKLYN  iiVA'Ei".— Borough  President  Coler  has  informed 
the  iiiililu'  ■.■ivK-./  oiiir'  Titions  of  Brooklyn,  N.  Y.,  that  no  more 
permits  wiii  be  issued  (or  the  erection  of  pole*  along  the  streets, 
except  those  necessary  for  street  lights.  He  said  it  is  his  purpose 
to  compel  the  corporations  to  use  underground  cunduitt  for  all 
new  work,  and,  if  he  finds  he  h.i*  the  power,  he  will  inaist  tbat 
all  poles  now  standing  be  taken  down  and  the  wires  stnmg  upon 
tbem  placed  widergroiind.  A  great  deal  of  work  bai  been  done  Iv 
the  ooiponitions  in  recent  yeais  in  laying  tmdergtaund  wires  and 
cables. 


SE'ITLS'G  l:!l^C!!<iC  flHLS.—.\  special  telegram  iroiri 
Delaware,  O  ,  nt  I  ir  i  iry  tj,  says:  ".An  apparent  plot  to  destroy 
the  Carnegie  Library  here  was  discovered  to-day.  The  library 
building,  the  fm^ooo  gift  of  Andrew  Catiicgie,  is  nearly  completed. 
It  was  found  that  ehictric  wires  had  been'  disconoecttdi  cut, 
wrapped,  and  tben  simk  head  in  ui  wood  about  the  building.  These 
places  were  covered  l>y  highly  polished  ornaments.  With  the 
current  of  electricity  turned  on,  as  it  will  be  the  opening  night, 
ti»;  b  liMLiii^  ccr::.iiilv  tv.  aild  have  been  set  afire.  Tlie  work  was 
done  hy  an  expert  electrician." 


GBNBRATISG  SINE-CURVR  ELECTROMOTIVE 
FORCES. — In  order  to  diminatc  the  (ipper  harmonics  from  the 
enrve  of  electromotive  force  of  an  alternator,  K.  A.  Lindstrom, 
of  Vettriu,  Sweden,  according  to  a  patent  issued  January  Oi 

would  so  .irr.inge  poles  of  different  polarity  of  the  magnetic  field 
in  rel.ilion  to  the  h.ilvcs  of  the  windings  of  the  arm.iture  that  the 
harmonics  generated  in  the  one  half  will  be  practically  displaced 
half  a  period  in  relation  to  the  harmonics  generated  in  the  other 
half,  *o  that  the  harmonics  will  nullify  each  other  and  the  ourve 
of,  electromotive  force  will  be  free  from  diitortions. 


iriRES  n  EATHER-W IS li— According  to  a  dispatch  from 
Berlin,  <jer?natiy.  Or.  Eydani,  a  noted  meteorologist,  has  dis- 
covered a  new  and  e.xlremeJy  siit.;  K'  k;:i  J  i  f  h.nrometer.  It  con- 
sisla  of  the  telegraph  wire  which  is  »trimg  from  pole  to  pole 
along  the  roadsides.  Dr.  Kydam  declares  that  by  liMcnitlg  dosely 
to  the  sound  made  by  the  wind  blowing  across  the  wires  any  one 
can  tell  exactly  what  the  weather  is  likely  lo  be  several  days 
in  advance.  If  the  wires  emit  a  deep,  meHow  and  sustained  note, 
like  that  of  an  organ,  it  meant  that  the  weather  will  be  sbowcry, 
po^sibt^  g.-ilcs.  A  sli  irp.  !.igh  nole  foretells  cold,  StOraiy 
weather,  with,  in  winter,  snow  and  sleet. 


THOUSANiy-MllM  SPBECH^t  an  incident  of  the  printers' 
strike  m  New  York  and  other  dties,  the  Typothetse  or  organiea- 

tions  of  master  printers  arc  keeping  in  close  touch  by  novel 
means.  Between  \ow  York  and  Chicago,  the  long-distance  tele- 
phone .ind  the  phonograph  coiiil  ir  i '1  nrc  i:  i  lI  t!i<'  office  of 
the  Chicago  Tjpothcta:  there  is  a  jiieguphuiic  wliich  is  con- 
nected with  the  iong-distance  telephone.    The  megaphone  is 

■  placed  in  tlie  toora  where  the  meetings  of  the  Typothctjc  are 
held  daily.  It  actS  as  a  receiver  for  the  telephone  transmitting 
to  New  Yoric  the  apeeches  -of  the  members  of  the  Typothebe, 
dHit  allowing  the  New  York  emirioycts  to  learn  txuf&g  what 

'  flieir  friends  in  Giicagn  are  doing.  In  tHe  same  way  the  mem- 
ber* of  the  Chicago  Typotheta;  ,irc  able  to  keep  track  of  the 
progress  of  tliv  «  Vi  tk  fight,  and  the  members  nf  ;Iif  i)  as- 
sociations are  as  well  informed  as  to  each  other's  doings  as 
though  they  wer«  meeting  in  thr  ~:\mf  r'>om,  instead  Of  htmdfCds 

of  miles  apart.   The  results  are  satisfactory 


V'lBRATlONiTlS.—A  cable  dispatch  from  London- of  laiiuarr 
13  says  that  the  increasing  heavy  underground  traffic,  in  additSoB- 

to  the  vibration  caused  t'V  ilic  ■uKU  r^jroiiiid  r.iilways,  threaten* 
Londoners  with  iww  ii.juliK-s  "\  ihn.iinjiiitis'  said  not  only  to- 
cause  disordert-il  tiL-rvc  -.  hut  it  also  ^iiTccts  htrurtun-v  Dr.  Winter 
Bl}'th,  medical  QEhcL-r  ui  hcaith  for  the  Si.  M.ai>lcl>uiie  Council,  re- 
ports that  the  vibration  from  the  heavy  traffic  and  from  the  tinder- 
ground  railways  is  having  serious  cfiects  in  St.  Maiylefaone  and 
Si.  John's  Wood.  "There  have  been  so  many  matanoes  of  abaO- 
lutely  new  drainage,  namely  earthenware  pipe,  embedded  ia  coii' 
Crete,  in  St  Maiylebone,  becoming  defective  in  oease(|ucflce  of 
this  excessive  vibration,  that  I  have  been  compelled  to  recommend 
iron  in  the  place  of  earthenware  pipes.  The  best  built  houses  are 
also  liable  to  be  affit-toi!,  .md  building  accidents  frmt  iuid  small, 
have  greatly  increased  of  late  years.  In  our  own  utticc  m  Upper' 
Gloucester  Place,  Baker  Street,  I  have  found  it  impossible  to  put. 
up  a  simple  scientific  instrument,  such  as  a  spectroscope,  for  pho- 
tographic purposes,  while  at  times  the  vibration  is  so  great  that  it. 
sets  the  telephone  bell  riling."  Nothing  of  this  kind  is  known  i»' 
connection  with  the  New  York  subways. 


POWER  IN  GERMANY.— \}.  S.  Connil-Getxfml  Richard* 
Giieiilher,  of  Frankfort,  reports  as  follows  ri  p.ir  lii  ^  tlit  ..tili.^a- 
tion  of  waterways  in  Germany  for  the  priuluctu/u  of  electric 
powi  7 :  in  the  Prussian  dep,irtmcnt  of  public  works  a  monograph 
has  been  prepared  with  reference  to  the  utilization  of  the  water 
power  created  through  the  caisalizatiLiu  of  the  rivers  Moselle  and 
Saar.  It  sutes  that  at  the  dams  of  the  Moselle  in  Prussiail- 
terriloiy  about  SSiOOO  bovse-power  and  m  the  territory  of  tm- 
raine  about  &1000  horse^wer,  and  at  die  dama  of  the  Saar 
about  laooo  horse-fmwer  wHl  be  available,  a  total  of  about 
50,000  horse-power.  This  power  will  not  at  once  be  ■il'li.^i  d  at 
all  llie  d.ims,  and  if  so  not  to  the  full  extent.  For  suppijing 
larger  anHnini^,  r,i  power  lo  the  existing  iron  furnaces  in  Lorraine 
and  in  li  r'  .^,1  ir  district,  it  is  unfavorable  that  the  furnace  gases 
dcvelopc.I  ;n  t'^r  process  are  already  used  for  generating  power. 
For  the  larger  cities,  as  Coblenz,  Trier  and  Mctz,  however,  the- 
poHcr  of  the  dams  in  the  vicinity  could  be  profitably  used,  and' 
the  existing  steam-electiici^  works  could  be  utilised  as  a  re- 
serve and  snppletnent  for  the  water  power  created  by  the  new* 
dams^'* 

SELFSTARTISG  SISGI.F.-PtlASE  INDUCTION  MO- 
TOR.— In  a  patent  Jntinrry  9.  lo  M.  Deri,  of  Vienna,  Aus- 
ttia-Hungnry,  is  di-i  V^^i  i;  .1  1111  thod  for  introducing  special  cur- 
Vents  into  the  secondary  of  a  single-phase  induction  motor  for- 
the  purpose  of  giving  to  the  rotor  a  starting  torque  and  of  supply- 
ing the  exciting  magnctoniotivc  force  during  normal  operation.- 
The  rotor  winding  is  short-circuited  at  a  number  of  points  in- 


divisible by  the  number  of  poles,  so  tbat  it  acta  like  a  short- 
dfcuited  secomlaiy  when  the  rotor  is  at  full  speed.  The  roter- 
win^ng  is  provided  with  a  conmintator  the  famhes  on  wWcfa  arr 
j"oit>ed  in  series  with  the  primary  circuit  either  directly  or  by 

means  of  a  transf  'rri  i  r  The  current  introduced  through  into- 
thc  rotor  by  way  ot  the  brushes,  serve*  to  give  a  starting  torque 
to  the  rotor  and  asiiMs  in  exciting  the  machine  when  full  spcedl 
is  reached. 
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Franklin  and  de  Romas;  or  the  Lightning  Kite. 


By  Brother  Potamian,  ScD.,  LohJ. 
Proftttor  of  Physics  in  M^nhallan  College,  Xew  York. 
I. 

ANECDOTES  rcLiting  to  the  pioneers  o{  science  have  a  pe- 
culiar fascination,  esp«cially  for  the  youthful  mind.  A 
trivial  occurrence,  a  quixotic  performance,  eccentricities 
of  every  kind  arc  circumsfan<ial]y  remembered  even  when  the 
achievements  which  made  the  men  famous  arc  often  but  dimly 
recollected.  It  is  thus  with  the  Eureka  of  Archimedes,  Newton's 
apple  and  Franklin's  kite.  These  incidents  seem  so  natural  that 
the  delighted  tyro  refuses  to  consider  them  otherwise  than  au- 
thentic facts,  as  well  established,  forsooth,  as  the  principle  of 
upward  pressure,  the  theory  of  universal  gravitation  or  the  iden- 
tity of  lightning  and  electricity  with  which  they  are  severally 
connected. 

Not  so.  however,  experts  in  the  "higher  criticism,"  who  are 
wont  to  announce  their  findings  with  statuesque  unconcern  for 
cherished  traditions  and  pet  theories  alike.  At  one  time  it  is 
the  feat  of  the  Syracusan  philosopher  that  is  branded  as  insane; 
at  another,  the  falling  apple  is  dismissed  as  too  trifling  to  sug- 
gest a  law  of  nature:  while  to-day  it  is  the  kite  of  the  Philadelphia 
printer  that  is  to  be  robbed  of  its 
charm  and  relegated  to  the  limbo  of 
myths. 

The  doubt  concerning  the  kite  per- 
formance was  raised  in  an  editorial 
note  of  the  Electricau  VVorlo  and 
Enclncer  for  .'Vpril  i,  1800,  in  which 
it  was  asked  whether  Franklin  ever 
made  the  experiment  with  which  his 
name  is  associated:  :uid.  if  so, 
whether  he  was  not  anticipated  by 
M.  dc  Komas  in  France.  An  attempt 
will  here  be  made  to  answer  both 
these  queries,  the  writer  drawing  lib- 
erally on  the  Franklinaiia  of  the 
Wheeler  collection  of  the  American 
Institute  of  Electrical  Engineers  for 
the  purpose. 

Franklin  was  in  his  fortieth  year 
when  his  attention  was  first  drawn 
to  electrical  matters  by  a  lecture 
which  he  happenc<l  to  attend  in  his 
native  town  of  Boston  in  the  summer 
of  1746.  Forthwith,  glass  rods  and 
silk  handkerchiefs  were  eagerly 
sought;  and  energetic  rubbing  became 
a  serious  occupation  with  the  former 
journeyman  printer.  "I  never  before 
was  engaged  in  any  study,"  he  wrote  in  t-47,  "that  s<p  totally 
engrossed  my  attention  and  my  time  as  this  has  lately  done;  for 
what  with  making  experiments  when  I  can  be  alone  and  re- 
peating them  to  my  friends  and  acquaintances  who,  from  the 
novelty  of  the  thing,  come  continually  in  crowds  to  see  them.  I 
have  during  some  months  past  had  little  leisure  for  anything  else." 

If  Franklin  was  not  a  genius,  he  certainly  showed  then  and 
afterwards  a  good  amoimt  of  the  unlimited  capacity  for  taking 
pains  which  is  said  to  be  associated  with  that  gift.  He  carefully 
analyzed  the  new  phenomena  which  he  observed  and  submitted 
his  explanations  to  the  test  of  repeated  experiment,  knowing  in- 
tuitively that  experiment  must  be  the  touchstone  of  all  theory. 
In  this  safe,  practical  way  he  soon  discovered  a  number  of  facts 
about  Leyden  jars,  then  a  novelty,*  and  the  properties  of  points 
which  subsequently  proved  of  great  importance  both  in  electrical 
theory,  and  in  practical  work-  Some  of  these  he  communicated 
to  Peter  Collinson,  of  London,  who  had  business  relations  with 
some  merchants  in  Philadelphia.    Collinson  recognized  at  once 

■Cratit  is  given  for  llir  dltcnvrry  of  wh«t  ciim  to  (w  called  the  "L/rrdcn 
Jar"  tn  I>eim  von  Kkist  of  Canimin  in  I'omcranja,  UctotK-r,  1745.  It  i» 
tl«o  attrihutrd  to  Mutichenbroek  o(  flic  t'nivcrsilpr  uf  Lcydcn,  January, 
■  746.  The  claim  of  Cunxut,  a  friend  oi  the-  distiniruHihcd  UiKcb  tM-o* 
Icaaor,  is  debatable.  I^ranlclin  i^ave  the  theory  of  the  )ar  in  Scptemner, 
1747.  The  reader  will  recall  hu  "fulminating  pone"  and  that  most  in. 
Reniout  device  hi*  jar  vitli  movable  coatings,  ai  well  as  the  terms  positive 
and  ncitativc  which  he  introduced  to  replace  the  tcrnia  vilreou*  snd  rcvnoua 
of  bis  Treitcb  contcnporary,  Dufajr.  .       ,  . 


their  originality  and  importance,  and  hastened  to  make  then 
known  to  fellow-members  of  the  Royal  Society.  By  these  letters 
Franklin's  name  became  noised  abroad;  and- by  association,  that 
of  Collinson  was  saved  from  oblivion. 

In  communicating  Franklin's  letters  to  the  Royal  Society,  Col- 
linson sought  to  ha\-c  them  accepted  by  the  council  for  publica- 
tion  in  the  Philosophical  Transactions  of  the  year;  but  in  this 
he  was  disappointed,  as  the  electrical  gropings  of  an  uneducated 
colonial  did  not  commend  themselves,  at  the  time,  to  the  officials 
of  that  learned  body !  Even  Franklin's  memorable  letter  on  the 
identity  of  lightning  and  electricity  was  dismissed  with  derisivr 
remarks.  Collinson  regretted  very  much  the  action  of  the  society; 
and.  without  waiting  for  a  change  of  views,  proceeded  to  publish 
Franklin's  letters  tmdcr  the  title  of  New  Experiments  and  Obser- 
vations on  Eledricity  made  at  Philadelphia  in  America.  The 
pamphlet  appeared  in  1751  and  was  almost  immediately  translated 
into  French  by  M.  d'.Mibard,  an  academician,  at  the  request  of 
Count  dc  Buflfon.  Unlike  the  original,  the  translation  was  eagerly 
bought  up,  a  fact  which  shows  the  widespread  interest  in  the  new 
order  of  phenomena  that  had  already  been  awakened  in  France 
by  the  experiments  of  Dufay  and  the  brilliant  demonstrations  of  . 
.^hhe  N'ollet.  The  Royal  Society  recognized,  at  last,  the  mistake 
that  had  fteen  made,  and  condescended  to  offer  a  ihrec-fold  repa- 
ration for  its  contemptuous  treatment  of  F'ranktin  (l)  by  insert- 
ing in  the  Phil.  Trans,  a  comprehen- 
sive .tccount  of  his  electrical  discov- 
eries drawn  up  by  the  celebrated  Dr. 
Wat.son ;  (2)  by  electing  him  a  mem- 
ber of  the  .society,  and  (3)  by  award- 
ing him  the  Copley  medal  in  1753. 

Franklin's  experiments  were  t.tkcit 
up  in  Paris  with  great  enthusiasm  by 
Count  de  Buffon,  the  naturalist;  by 
M.  dc  I.or,  an  instructor  in  physics; 
and  by  M.  d'.Mibard,  a  botanist  of 
distinction.  .Ml  three  agreed  to  ex- 
periment independently  with  pointed 
conductors  in  accordance  with  the 
instructions  given  by  Franklin ;  and 
all  were  finally  able  to  report  success; 
d'.Mibard,  on  May  10;  de  Lor,  on 
M.iy  181,  and  dc  Buffon,  on  May  19, 
1752.  Dc  Buffon  erected  his  rod  on 
the  tower  of  his  chateau  at  Montbar; 
de  I.or,  over  his  house  in  Paris,  and 
d'Alibard,  at  his  country  seat  at  Mar- 
ly, a  little  town  eighteen  miles  from 
Paris.  D'.Mibard  was  not  at  home  on 
the  eventful  afternoon  of  May  10; 
but  before  leaving  Marly,  he  had 
drilled  a  certain  Coiflier  .is  to  what  he 
should  do  in  case  an  electric  storm 
came  on  during  his  absence.  Though  a  hardy  and  resolute  old 
soldier  and  proud  of  the  confidence  placed  in  him.  Coifficr  grew 
alarmed  at  the  long  and  noisy  discharges  which  he  drew  from 
the  insulated  rml  on  the  afternoon  of  May  10.  While  the  storm 
W.1S  still  at  its  height  he  sent  for  the  Prior  of  the  place,  Raulet 
by  name,  who  hastened  to  the  spot,  followed  by  many  of  his 
parishioners.  After  witnessing  a  number  of  brilliant  and  stun- 
ning discharges,  the  priest  drew  up  an  account  of  the  incident 
and  sent  it,  at  once,  by  Coifficr  himself  to  d'Alibard,  who  was 
then  in  Paris.  Without  delay  d'Alibard  prepared  a  memoir  on 
the  subject  which  he  communicated  to  the  Acad^mie  des  Sci- 
ences three  days  later,  viz.:  on  May  13.  In  the  concluding  para- 
graph, the  polished  academician  pays  the  following  graceful  trihr 
nte  to  the  philosopher  of  the  Western  World ; 

"II  rcsulte  dc  toutcs  Ics  exptrriences  et  observ.itions  que  j'  at 
rapportees  dans  ce  memoire,  et  surtout  de  la  dcniicre  experience 
faite  a  Marly-la-ville  que  la  maticre  du  tonnerre  est  incontcs- 
tablenienl  la  memc  que  celle  de  I'eleclricite ;  la  voila  dcvenue  une 
realitc;  et  j'ose  croire,  que  plus  on  approfondtra  tout  ce  qu'it 
(Franklin)  a  public  sur  I'electricite,  plus  on  reconnaitra  combiea 
la  physique  lui  est  redevable."* 

This  reads:    "It  follows  from  all  the  experiments  and  observa- 


*The.  wprkr.  of.  .Ur,  ^itiaoiin.  Fruiktin.  Vol.  Ill,  p.  66.  riiiUdclpUa. 
••••  ?t  .".-J^l-'f  <r  ,>  .',  ' 
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tions  conlaineU  in  tlic  prcicnt  paper  and  more  especially  from  the 
recent  experiment  at  Marly-la-villr,  that  the  matter  of  lightning 
i«,  beyond  doubt,  the  auot  *$  tbat  of  electricity;  it  has  become  a 
nali^,  ami  I  believe  that  tiie  more  we  realise  wbat  he  (FtmUia) 
hax  published  on  electricity,  the  more  will  we  adUiOwledge  the 
great  debt  which  physical  science  owes  to  him." 

We  niiiy.  m  p.i'ismg,  correct  tlic  c-rror  of  those  who  credit 
French  ph>:>Kisis  wuh  having  originated  the  idea  oi  the  pointed 
conductor.  Such  writers  should  read  the  words  of  d'Alibard  in 
Ibe  beginning  of  hi»  OMOioir,  where  he  aaya:  "Ea  uiivant  la 
route  qrn  M.  Franklin  noaa  a  trac^  j'ai  obtenu  une  satisfac- 
tion com^jlete lliit  is,  "In  following  the  way  traced  nut  by 
Franklin,  I  have  tm-t  with  complete  success."  To  Franklin,  there- 
fore, belongs  t!ic  tilca  01"  the  pointed  rod  of  1750,  which  became 
the  lightning  conductor  of  subsequent  years;  to  the  Parisian 
savants  belongs  the  great  dbiinction  of  having  been  the  first  to 
nuke  the  experiment  and  verify  the  Fraoldiaiao  view  of  the 
identity  of  the  lightning  of  onr  skies  with  the  electricity  of  our 
laboratories 

Thsi  le.ids  to  the  fucal  point  of  the  present  inquiry,  for  it 
w.is  while  awaiting  the  erection  of  a  public  building  in  Phila- 
delphia on  which  to  raise  his  rod  that  the  tbonght  of  the  kit« 
occurred  t»  Fraaklin.  Here  is  his  letter  aacat  the  matter,  writtca 
to  Colliatoit  OA  October  19.  1752.' 

"As  frequent  mentton  is  made  in  public  papers  from  Europe 
of  the  siu'cesi;  of  lllc  Philadelphia  experiment  for  dr.iwmg  the 
electric  fire  from  clouds  by  means  of  pointed  rods  of  iron  erected 
on  high  buildings,  it  may  be  agreeable  to  the  curious  to  ho  in- 
formed that  the  same  eiqwriment  has  succeeded  in  Philadelphia, 
thou^  made  in  a  dtSercnt  manner,  which  is  as  follows: 

"Make  a  small  cross  of  two  light  strips  of  ced-tr,  the  arm<i  $.0 
long  as  to  reach  to  the  four  comers  of  a  lar^c  thin  silk  hand 
kerchief  when  c.vtciided  ;  tie  the  carriers  of  the  handkerchief  to 
the  extremities  ot  the  cross,  so  you  have  the  body  of  a  kite, 
which  being  properly  accommodated  with  a  tail,  loop  and  string, 
will  rist>.  in  the  air,  like  dwae  made  of  paper;  hut  this  being  of 
silk  is  hiter  to  bear  the  wet  and  wind  of  a  thunder^ust  without 
tearing.  To  the  top  of  the  upright  stick  is  to  be  fixed  a  very 
sharp-pointed  wire,  rising  a  foot  or  two  above  the  wood.  In 
the  end  of  the  twine  next  the  hand  is  to  be  held  a  silk  ribbon 
and  where  the  silk  and  cord  join  .i  key  may  be  fastened.  This 
kite  is  to  be  raised  when  a  thundcr-gust  appears  to  be  coming 
m,  and  the  peraoB  who  holds  the  string  molt  atand  within  a 
door  or  window,  or  under  some  cover,  so  that  die  silk  ribbon 
may  not  he  wet  ;  and  rare  must  be  taken  that  the  twine  docs  not 
tonch  the  frame  of  the  door  or  window.  As  Soon  iis  any  of  the 
thunder  cIoudLS  come  over  the  kite,  the  pointed  wire  will  draw 
the  electric  fire  from  them,  and  the  kite  with  all  the  twine  will 
be  dcctrfficd,  and  the  loose  filameota  of  tbe  twine  will  stud  out 
every  wqr.  and  be  attracted  by  aa  approadiiof  finger.  And 
when  the  rain  has  wetted  flie  kite,  so  that  it  can  conduct  the 
electric  fire  freely,  you  will  find  it  stream  out  plentifully  from 
the  key  on  ihc  approach  of  your  knuckle.  At  this  key  the  phial 
may  be  charged,  and  from  electric  fire  thus  obtained  spirits  may 
be  kindled,  and  all  the  other  electric  experiments  be  performed 
whicih  are  nsnally  done  by  the  hdp  of  a  rubbod  glaas  globe  or 
tube,  an(!  thereby  the  sameness  of  the  electric  matter  willi  dnt 
of  lightiniig  completely  demonstrated." 

Hete  we  have  the  electric  kite  and  manner  of  using  it  fully 
described  without,  however,  any  direct  statement  that  the  autfior 
hinnself  adoally  experimented  with  it,  although  he  does  say  that 
the  experiment  was  aoooeasially  carried  oiA  This  is  strictly 
tme;,  but  it  may  be  safely  eonlended  that  die  precautions  enu- 
merated, the  observation  about  the  fibres  of  the  corJ,  its  improved 
condticti%'ity  when  wetted  by  tbe  rain  and  the  like,  all  bespeak  a 
knowledge  oi  pr.^cticat  amditiaas  that  could  he  ohiaiacd  wtly  by 
way  of  experiment. 

But  if  Franldin  is  not  outspoken  on  the  maMer,  some  of  his 
eontanponries  are.  Here  ia  the  kite  incident  as  related  in  the 
CiMlHrattfiM  «f  fkt  lift  ti  Dr.  FrrndtUn;  by  Dr.  Stuber,  a  Pbil- 
adelphtaa  and  inthnatc  friend  of  die  Fkanldina: 

»Tbe  Works  of  Dr.  Boijunin  Friuklin.    Vol.  HI,  p.  8a,  PtiilsdclDbia 
i8o«. 

'  Tbe  Work«  of  Dr.  Bcnjamio  Franklin.    Vcl.  ill,  ptae  no,  Pwil-A-i- 
phi«,  I  Sot. 

•  Th*  Cooiplelc  Work!  in  PbUoMiilw,  i'oLUics  and  Uoiak  ot  A 
Dr.  Beoiunla  Frankttib   V«L  I.  |>.  lai,  UwloM,  itsC 


"While  Franklin  was  waiting  for  the  erection  of  a  spire,  it 
occurred  to  him  that  he  might  have  more  ready  access  to  the 
region  of  douds  by  means  of  a  common  kite.  He  prepared  one 
by  fastening  two  crotSr^iicks  to  a  silk  handkerduef,  whicb  wodd 
not  suffer  so  much  from  the  rain  as  paper.  To  the  upright  stick 
was  affixed  an  iron  point.  The  string  was  as  usual  of  hemp, 
except  the  lnwer  eiid^  wliicli  ■.s;is  s-.lk.  Where  tlie  licmpcn  string 
terminated,  a  key  was  fastened.  With  this  apparatus,  on  the  ap- 
pearanoe  of  a  thunder-gust  approaching,  he  went  out  into  the 
commons  acGOmpaaied  by  bis  son  to  whom  alone  he  oommuDi- 
cated  his  intentiom,  well  knowing  the  ridicule  which,  too  gener- 
ally for  the  inlereif  of  scier.cc,  awaits  unsuccessful  e.xperiinefits 
in  philosophy.  He  pljctj  hiiuseli  under  a  shed  to  avoid  the  ratft. 
His  kite  was  raised.  A  thunder  cloud  passed  over  it.  No  sign 
of  electricity  appeared.  He  almost  despaired  of  success,  when 
suddenly  he  observed  the  loose  fibres  of  his  string  move  toward 
an  erect  position.  He  now  presented  liis  knuckle  to  the  key  and 
received  a  strong  spark.  Repeated  sparks  were  drawn  from  the 
key,  the  phial  uas  cl'.aryed,  a  shock,  and  ail  the  ejqiCfimCnU 
made  vvhscli  arc  u.susily  perforined  with  ticctricity." 

This  testimony  of  a  man  who  enjoyed  the  unlimited  confidence 
of  Franldin,  has  a  very  matter-of-fact  ring  about  it ;  there  is  not 
a  note  of  uncertainty,  not  a  word  indicating  doubt  that  his  friend 
and  neighbor  went  ottt  to  the  fields  accompanied  by  his  robust  son, 
carrying  along  with  them  a  queer  assortment  of  electrical  im- 
jicdimenta.  This  son,  William  by  name,  was  twenty-twn  years 
of  age  at  the  time;  and,  as  he  died  in  1813,  eleven  years  after 
the  publication  of  Dr.  Stuber's  biographical  sketch,  he  had  ample 
time  to  contradia  the  kite  story  if  instead  of  being  a  fact  it  were 
a  mere  romance;  Nor  is  thli  all,  fior  I>r.  Stnbei'a  namlive, 
given  above,  appears  tcxtuslly  in  the  "Memoirs  of  the  Life  and 
Writings  of  Benjamin  Franklin,"  edited  by  his  grandson,  William 
Temple  I'ran'rilin.  The  Doctor,  be  it  remarked,  was  very  fond, 
of  this  grandson,  whose  "faithful  service  and  filial  attachment" 
he  warmly  commends  in  several  of  his  letters,  and  whose  regard 
for  the  memory  of  the  statesman  led  him  lo  undertake  the  task 
)f  pwpariHg  h^  works  for  publicatiott.  On  page  ni,  Vol  I,  he 
lAh  us  that  "As  Dr.  Franklin  mentioned  his  electrical  discov- 
eries only  in  a  very  transient  way,  and  as  they  arc  of  a  most  iro- 
ji'irtant  and  interesting  nature,  ;t  has  been  thought  that  a  short 
digrcs<>ion  on  the  subject  would  be  excusable  and  not  void  of 
entertainment.  For  this  purpose  the  following  account  of  the 
same,  including  the  first  experiment  of  the  Lightning  Kite,  u 
given  by  Dr.  Stuber,  it  here  ipven." 

In  these  concluding  lines  we  have  the  testimony  of  Franklin's 
■  grandson  to  the  authenticity  of  the  "Lightning  Kite"  story. 
Moreover,  the  account  as  given  by  iitubcr  evidently  meets  with 
bis  cordial  approval  since  he  transcribes  it  verbatim;  and,  if 
if  to  invest  the  quotations  with  unimpeachable  authority,  he  telU 
US  in  the  preface^  p.  viii,  that  "th^  deserve  entire  d^endence 
because  of  the  accuracy  of  the  inforraarion  Imparted." 

A  word  now  from  Priestley,  also  one  of  Fr.iiiklin's  intimate 
friends.  In  his  Hisloiy  of  Elcclricily,  fourth  edition,  p.  171,  he 
says  that  "Dr.  Franklin,  astonishing  as  it  must  have  appeared, 
continued  actually  to  bring  lightning  from  the  heavens  by  means 
of  an  electrical  Idte  which  he  ratsnl  when  a  storm  of  thunder 
was  perceived  to  he  coming  on "  Then  luMows  a  description 
taken  almost  word  lor  word  from  Dr.  Stuber,  whom  be  styles 
"the  best  authority  on  the  subject."* 

If,  perchance,  the  above  testimony  should  not  be  deemed  n»- 
duslve  and  final,  all  lingering  doubt  must  be  removed  by  Frank- 
lin's own  words,  for  in  his  autobiograpliy,  after  briefly  referring 
to  the  experiments  made  in  I-rance  with  pointed  conductors,  he 
adds  :  "I  will  not  Swell  this  narrative  with  an  account  of  that 
capital  experiment  (the  pointed  condiKtor)  nor  of  the 
pleasure  which  I  received  on  the  success  of  a  similar  one  I : 
soon  alter  with  a  Icite  at  Fhiladelphia,  aa  both  are  to  be  fonnd 
in  histories  of  electricity.'' 

Hi  r  at  last,  we  have  Franklin's  own  word  for  it  that  he  made 
the  kite  experiment  and  that  he  made  it  "soon  after"  the  demon- 

•  One  of  ibe  earticat  books  on  electricity  publiilicd  in  the  United  Slater. 
/In  Epitome  of  Eleeiritiiy  and  Gak-onism,  by  two  (entlenien  of  PhiUdrl- 
pbia  (Gresn  and  HaiaritK  iRng.  h»  ihr  folluwinK  words:  "Or  Franklin 
made  tbe  aatertioB  (of  (be  identitr  of  iigbtning  and  cicelfkity)  in  i/jo  and 
afCerwarda  denonatrated  its  tnitb  Iqr  eiilllllJlll  CXptlllKM  in  175*- 
TbiB  diacovrrv  ia  alitinM  -h;  nn'jr  Mie  in  the  wb«k  ideBeB  which  bat  not 
been  the  rvsull  01  nciridcni,    p.  40, 
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tmtton  of  lin  electrical  dlMOwriM  wUeb  11.  de  Lor  gm,  bgr 
request,  before  Loais  XV  and  M»  eourt. 

II. 

As  to  when  this  denionstratiini  wa',  given  before  the  court,  a 
letter  from  Abbe  Ma/eas,  a  d;vtit!|<iiislied  physicist,  will  enable 
us  to  torm  some  idea.  Writing  to  Dr.  Stephen  Hales,  the  EngUsh 
I>bilosopher,  on  May  ao,  1733,  he  says  that  the  "rh'.)aiJc:phia 
experiments  which  Mr.  Collinson  Wiis  50  ktn4  as  to  communi- 
cate to  the  public,  having  tcca  uiiiveisalli'  ndmircd  in  France, 
the  Kim  doind  tA  aee  them  per  fonned.  Whsreiore  the  Doke 
dTAjoi  «0cfed  Hie  libjcMy  hit  eoimtry  home  at  St  Geiwiflf 
where  M.  4e  Ijot,  detnoattrator  of  experimental  fUhiMiiligi', 
should  put  them  into  execntiain.  His  Majesty  saw  thcEii  with 
much  satisfaction  and  greatly  applauded  Messieurs  Franklin  .md 
CoUmwii.  Thi:  applause  of  His  Majesty  li.iv  ng  excited  in 
Messieurs  dc  Buffon,  d'Alibard  and  dc  Lor  a  desire  of  verifying 
the  conjecture  of  Franklin  upon  the  nnalog^y  of  lightning  and 
electricity,  they  prepared  ftiemselvcs  to  make  the  experiment." 

From  thi«  «c  infer  that  the  electrical  pertomiaiKe  before  the 
cowt  taut  have  taken  flace  hi  the  begimiiiig  of  May,  if  aot 
earlier,  as  aome  daye  nnut  havc'i&terveBed  between  the  exdte- 
aaent  tt  created  In  the  mhid  of  d'Alibard  and  die  pihcnaniaiial 
taccess  which  he  subsequcrl!>  achi*  vi  d  f.n  May  10. 

It  roust  be  conceded  that  FfAnKlms  adverbial  phrase  "soon 
after,"  as  recorded  above,  i'*  ;)TOvokingly  iiidetiiiitc.  Stuber.  how- 
ever, is  3  littie  more  satisfacloty;  iur  after  saying  with  exasper- 
ating rhetoric  that  "It  was  not  until  the  summer  of  1752  that 
Franldin  was  enabter!  to  complete  his  grand  and  unparalleled 
dlaoovoy  by  experinwrit,"  he  adds  further  on  that  it  was  made 
io  tlie  month  of  Juae.  But  why  did  not  the  Doctor,  who  wai 
Fkanldin's  naiftbor  and  friead,  atate  Ihe  day  a*  wdl  aa  he  ilatea 
Ute  month  and  the  year?  Nor  is  Priestley  any  more  peecitej 
although  he  lived  on  terms  of  intinucy  with  Franklin  during  the 
philosopher's  long  residence  :n  London,  he  volunteers  no  other 
information  on  the  chronulnyv  of  the  electrical  kite,  save  that 
Ac  experiment  was  made  "in  June,  1752." 

There  can  be  no  doubt  that  Franklin  saw  Priestley's  account 
of  lus  memorable  experiment  when  the  History  of  EUclricity 
caaie  out  in  17^7,  if  indeed,  he  did  not  tee  it  in  manuKript  'What 
ia  certah  it  that  ha  never  ftaood  fcnlt  wltii  die  illiiattioaa  chemist 
and  UMorian  «(  eiectritity  for  ednhi^  him  to  the  wmM  in  the 
r6le  of  a  kite-flyer;  nor  did  he  say  a  word  hi  critidsm  of  the  time 
assigned  for  such  a  frolic.  As  we  cannot  impugn  the  veracity  ot 
Franklin  or  question  the  a'ccuracy  of  Priestley  or  Stuber,  we 
must  conclude  that  June  was  the  month  of  the  year  1753  in  which 
Franklin  raised  his  kite  to  the  .sky  and  "drew  lightning  from  the 

doiMls.** 

III. 

We  have  now  to  see  whether  Franklin  was  anticipated  in  the 
idea  of  the  kite  or  in  its  use  for  electrical  {nnvosm.  There  are 
tenia  who  hold  A«t  he  was  anticipated  by  M.  de  Romas  as  to 
the  idca»  but  not  the  actual  experiment;  while  others,  credit  the 
Frendi  magistrate  with  both.  Let  ot  examine  the  evidence  which 
dtere  is  for  these  opinions. 

M.  dc  Romas  lived  in  Ncrac.  a  small  town  some  seventy-five 
miles  south  of  Bordcau.x.  He  was  a  mcmhei  of  the  b.ir;  and  at 
the  time  of  the  Franklinian  furor  ia  Europe  was  a  judge  of  the 
dtttrict  court.  He  took  an  interest  in  adeatific  matters  quite 
munuat  for  men  of  hit  profession,  p«xecdin&  as  soon  as  be  had 
read  of  the  aOetency  of  polled  oondockon!,  to  ttntfy  their  be- 
havior tor  Umaeli  His  experiments  met  with  atnprising  sne- 
ecss,  and  were  as  moch  admired  by  the  local  samntt  as  they  were 
dreaded  by  the  cuti-nion  f  ilk,  T  <  llerv  containing  his  observa- 
tions were  daily  Sent  to  the  Acade;ny  of  Bordeaux,  wlicrc  they 
were  read  with  lively  interest  on  :ilcoui';  r.f  their  character  and 
novelty.  From  the  published  Acli-s  of  that  body  we  learn  that 
the  first  kite  used  by  de  Roman  was  raised  by  him  on  May  14, 
1753-  Diiappointment,  however,  attended  this  attempt,  no  elec- 
trical nanifmtatien  being  observed,  although  rain  fell  and  wetted 
the  hempen  cord-  The  magistrate  of  Kirac  attributed  his 
Mlnte  to  liie  rcaiatonce  of  the  string :  and,  like  a  good  tfectrician, 
snrprfatagly  good  for  (he  time,  determined  to  improive  its  con' 

•  ETtry  Kboolbojr  knowi  that  the  elMtridty  uliieh  pnnMd  the  kite- 

vtriny  was  nol  <lrawn  frDtn  the  cloudx  at  alt.  Iitit  iluc  to  th^ir  in- 

dactivf  Klion  on  the  pcitated  c«n4iK(«i  alluhkil  lo  tbe  kite.  Kaoi  call* 
rnnWn  tbe  "Kadtn  PMOMibaiii.'' 


duelivity  by  wnpgiag  a  fine  copper  wire  round  its  entire  lengtlL 
When  this  ioag  and  tetioua  opention  was  oo^pleied  he  went 

out  again  to  the  fields  on  a  Stormy  day,  when  SStiMed  by  two  Ol 
his  friends,  he  raised  the  kite  and  soon  got  torrents  of  sparks 
from  tbe  wire  wound  cord  This  was  on  June  7,  I7S3-  The  ex 
periment  was  repealed  Irosn  lime  lo  time,  both  for  his  own  satis- 
faction and  that  of  his  assistant's,  as  well  as  for  the  entertainment 
of  his  ever-growing  class  of  admiring  sjKCtaiors.  Kites  7Vi  It. 
long  and  3  ft.  wide  were  raised  400  and  even  550  ft.  above  ground 
when  flashes  nine  feet  long  and.  an  inch  thick  were  drawn,  so  the 
aeeowA  says,  with  the  r^oit  of  a  piaUd.  The  effect  nmit  have 
been  trtily  spectacular.  The  kite  was  held  by  a  silk  rililion  fat> 
tened  to  the  end  of  the  hempen  cord. 

It  is  then  a  matter  of  history  vouched  for  by  the  Ai  li's  of  the 
Academy  of  Bordeaux  that  May  14,  1753,  is  the  day  mi  which 
the  first  use  of  a  kite  for  electrical  purposes  was  made  in 
France ;  on  the  other  liand,  it  is  to  be  retnembcrcd  that  Franklin 
flew  his  "lightning  kite"  In  Jmiai  1752.  almost  a  year  earlier.  As 
far,  then,  as  tlie  /a«  ia  tumeiiwd.  tiie  PhiUdelphia  philosopher 
was  not  anticipated  by  die  |«tice  of  Nirac. 

From  te:to  Set  ns  pass  to  wfklngSL  Franklin's  letter  to  Coliin- 
too,  in  which  he  describes  the  deetric  Idle,  is  dated  October  19, 
1752,  while  that  of  M  dc  Rom.is,  on  which  the  claim  for  priority 
is  founded,  was  addressed  by  him  to  the  Academy  of  Bordeaux 
I;  1  il  ,  12,  1752.  three  months  earlier.  After  a  lengthy  and  in- 
teresting account  of  bis  experiments  with  pointed  conductors, 
he  concludes  his  communication  as  follows: 

"C'est  li.  Monsieur,  ce  qn'  il  y  a  de  plus  important,  car  j'aurais 
bicn  4'antrea  pstticularitcs  i  voua  communiquer ;  mais  ma  lettre, 
devenue  4'me  enccssive  hmgneur,  m'avertit  de  finir.  Je  me 
reserve  de  mettre  au  jour  ia  deraiite,  (quoiquelle  ne  soit  qu'im 
jeu  d'enfant)  lorsque  je  me  serai  aaiuri  de  la  retissitr  psr  I'ex- 
pirience  que  je  me  propose  d*eB  faireet  qne  je  nc  negligera'  pas," 

In  English  this  would  read:  "Soch,  Sir.  .ire  the  more  ini 
port.-int  points  which  I  have  to  communicate,  and  to  ikbidi  many 
others  might  he  added,  were  it  ncjt  for  tbe  c\ccs-ive  length  of 
this  letter,  wliich  warns  me  that  it  a  time  to  bring  it  to  a  close. 
I  will,  however,  give  publicity  to  the  last  one  of  all  (though  it  is 
only  a  child's  plaything)  as  soon  as  I  shall  have  assured  myself 
of  its  sneccss  by  an  experiment  wUch  I  have  devised  and  whidi 
I  Shan  notfiril  to  make." 

The  words  In  bradkels— "fhoHgh  H  is  only  a  diiid's  plaything"— 
are  all  impoilant,  for  it  is  on  thrtn  and  on  them  alrno  that  the 
claim  fcr  priority  has  been  put  forth  and  maintanied  It  will 
be  seen  that  the  word  kite  (Lt-rf -volant) ,  docs  not  occur  iii  the 
letter,  so  ihit  there  can  be  no  absolute  certainty  nb  to  the  nature 
of  the  jeu  d'enfant  which  the  author  had  in  mind,  though  it  is 
very  likely  that  the  kite  was  meant.  In  his  Mf moire  sur  Wt 
moyrns  it  it  gsnsnfir  it  Is  fmtdre  dans  les  maisont,  he  say«. 
after  describing  some  experiments  that  be  had  made  with  pointed 
rods:  "NAmraoins  tonjours  plefai  dn  d^sir  d'angmentcr  le 
volume  du  feu  ilectricque,  il  fallut  chercher  le  ffloyen  pour  y 
parvenir.  En  consequence,  je  me  plongeai  dans  de  nouvelles 
meditations  Fnfin  nnc  demi-hcurc  aprc«,  tout  au  plus,  le  cerf- 
volant  des  enfaiits  -se  prcsenta  tout  a  coup  a  mon  esprit,  et  il  nic 
tardait  de  la  mettre  4  I'ipreove.  Par  malheur,  je  n  eu  .iv  its  pas 
le  temps."  In  English:  "Being  anxious  to  augment  I'li  inian- 
ti^T  of  electric  fire,  I  began  to  think  of  some  means  to  erf  ret 
nqr  pnpoae^  and  soon  became  quite  absorbed  with  the  subject. 
Mot  BOM  than  half  an  hour  dapscd  before  .the  idea  of  the  kite 
taddody  eeeomd  to  me,  and  I  tonged  far  an  opportumly  10 
try  it;  hut  tmfeittmately  I  had  ttot  suffident  lelsuro  at  the  time." 
The  work  in  which  this  passage  occur-  wa^  publi-hed  at  Bor- 
deaux in  1776,  shortly  after  the  death  of  thr  .nuhor  De  Romas 
always  inamtamed  that  he  did  not  bormw  th<-  idea  of  the  k:te 
from  any  one,  but  that  it  occurred  to  him  while  pursuing  his 
experiments  with  pointed  eandnetors. 

It  must  be  admitted  that  de  Ramaa  eonld  not  have  been  ac- 
qttaitttcd  with  Franklin's  performance  of  June,  175%  when  he  sent 
to  the  Bordeaux  Academy  his  letter  of  July  13  of  the  same  year, 
for  we  cannot  suppose  that  in  an  a^e  of  sailing  vessels  such  itews 
would  cross  tbe  ,\tlantic  and  reach  an  ol.scure  pti  viticial  town 
in  the  southwest  of  France  in  the  space  oi  a  tiiontb.  On  the 
other  hand,  it  is  equally  improbable  that  a  vague  allusion  to 
tlie  electrical  ate  of  a  kite  made  at  M^rac  on  July  la  by  a  man 
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entirely  vuknomat t»  Umt  W'wM  lie  Ronuo.  slmiild  be  nXkti 
of  on  the  baaki  6f  the  SdrayNdll  before  Cktobcr  19,  the^e  of 
Franklin's  memorable  letrsr  to  Collmson.    Moreover/  the  "jch 

d'cnfant"  allusion,  as  ivtU  as  tlic  very  .r-c  of  the  kiK'by  Ac  kninas 
failed  so  coniplctcly  to  rittracl  the  atteiilson  ot  scientific  iiieii  i>i  his 
own  country  llia:  ]\^■_  i:i:|uetii!y  and  bitterly  cuniplained  down  to 

the  end  of  hit  life  in  1776  of  their  persistent  nci^ect  of  his  cUims 
to  leciuMttioit. 

IIL 

A  •mnniaty  of  tha  paper  showsT  ' 

(•)  That  Franklin's  "lightning  khe"  is  not  a  myth,  the  ex- 
periment having  been  mad<r  by  tiim  in  June,  1752,  and  fully  de- 
5criN-i|  by  hitn  in  a  memorabk-  letter  written  to  PctCT  Collimail 
of  Loniluii,  drjtcil  October  ly  oi  the  same  year; 

(fr)  That  de  K  imas  independently  had  the  idea  of  using  K 
kite  for  electrical  purposes  as  early  as  July  12,  1752;  but  that 
he  did  not  carry  out  his  idea  until  May  14,  1753;  and,  further- 
more, that  he  did  not  succeed  in  getting  any  electrical  manifes- 
tations until  June  j,  1753,  his  snccesa  then  being  due  at  least  in 
part  to  the  clem  idea  which  he  bad  of  entwining  the  cord  with 
«  line  copper  wire.  Tlierefore;  mmm  cmgsv. 

Thf  U^^g  Kitt.  ■ 

Fully  described  by  Franklin  in  a  kttar  tO  Pctcr  CttUiniOtti 
of  London,  dated  ( Ictober  I'J,  1752. 

StulH-r  in  his  "CiMUnniaiicin  rif  the  Life  of  Dr.  Franklin,"  and 
Priestley  in  hi*  "Hisiory  of  Electricity,"  affirm  that  Franklin 
made  the  experiment  in  June,  1752. 

Franklin's  son,  William,  never  denied  tlie  story,  although  he 
figured  in  it  as  an  active  character. 

William  Temple  Franktin,  wiw  prepared  for  publicatioa  tbe 
first  edition  of  his  grandfatliei'i  worin,  gives  the  kite  story 
almost  verbatim  from  Stubcr. 

Finally,  Franklin  himself  states  that  he  made  the  experiment: 
liemoira,  Vol.  I.  p.  164 

J'-ianklin  antl  Koitttis 

June,  1752:  Franklin  raisi  s       k.te  in  a  field  near  I'hiladelpliia. 

July  12,  1752:  Letter  of  de  Kumas  to  the  Academy  of  Bor- 
deaux, in  which  a  probable  reference  ia  made  to  tiie  kite  as  an 
/«•  fn^ant. 

October  Ift  175a:  Franklin  describes  die  liglitniflg  kite"  in 
a  letter  to  ^er  Colliosan,  of  London.-  . 

May  14.  1753:  nrst  tue  by-de  Romas  of  the  declric  kite 
in  the  fields  around  N^e;  no  result. 

June  7.  1753:  First  success  by'de  Romas  witJi  his  electric  kite. 
Pointed  Conduclnr. 

Suggested  by  Franklin  in  letter  to  Pctcr  Collinson,  of  London, 
dated  July  29,  1750. 

D'Alibsr4  following  Franklin's  instractioni,  gets  torrents  of 
diidiirges  from  his  iron  rod  40  feet- high  at  Marly,  May  10,  lyji. 

De  Lor  gels  good  resnhs  from  his  conductor  gp  feet  Mgh 
erected  over  his  house  in  Psn^  May  18,  1752. 

De  Buflton  succeeds  with  hi'*  rod  on  May  ig,  1732 

Franklin  erected  the  first  rcwl  oyer  liis  house  in.  Philadelphia 
in  September,  175-'.  It  was  made  of  iron  with  a  ^harp  >tcc!  point 
rising  seven  or  ciRhi  icct  afiovc  the  roof,  the  other  end  being 
«tink  *i  I  :  i  t  III  the  ground.  Franklin  charged  a  Leyden  jar  from 
his  rod  in  April,  17SJ.  Professor- Richman,  of  St  Petersburg, 
was  kaied  by  a  fladi  from  his  appiiratas'an  Aag.'d;  1753.  < 


In  Memory  of  Franklin. 

The  tnuster  printers"  ass<icialion  cclcbr.Ttod  the  -wth  anniver- 
•sary  of  Franklin'-i  birth  by  a  dinner  at  the  New  Grand  Hotel 
in  N'ew  Y^rk  on  January  16.  Several  promincttt  persons  made 
remarks  extolling  Franklin  not  only  as  one  Of  tlie^  great' Amicr- 
icans  but  as  an  American  pioncer  'in'printiA|tk  *  In  spekkilil; 'on 
"Our  Debt  to  Franklin,"  Rev.  Dr.  S.  Pkrkes  Cadntarii  praised-  the' 
overwhelming  personality  of  Fr.nnkliti,  The  great  trait  Irf  Fr^nk"-' 
Itn's'eharacter,  he  said,  wa>  hiTin.mnevs.  Mr.  John  R.  Dtinlap, 
editor  if  1;  i>iiyri«;j  .Ufit.'iiri(ii-.  'ipoke  of  Franklin  as  a -poli- 
tician, i  r.iiikl'.ti's  i;re.it  chnracieri^tic,  he  said,  was  "hi*  cven'- 
day,  ordinary  kiml  of  o  itninnn-tense  "  The  Pennsylvania  -S' i- 
ciety  on  Wednesday  placed  a  wreath  on  the  statue  of  Franklin 
ni  Printing  House  Sqnarci  New  Yorlc 
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Benjamin  Franklin,  Electridsn. - 

Any  ji9ppr.  catimatioa  of  the  dcctrical  work  of  benjamin 
Franklin  fhonid  odse  kilo  eansidention  both  the  sute  of  elcc- 
tric.il  science  at  the  period  when  the  great ^losopher  rantributed 
lo  it,  and  the  verdict  of  the  day  on  the  valoe  of  his  contributions: 

Without  such  aid,  the  immense  gulf  which  separates  scientifically 
the  middle  of  the  eiRhtccnth  century  I'loni  the  beginning  of  the 
Iweiitieth  century  wouhi  tu;-:  tu  dwarf  the  proportions  of  IliS 
achievements,  however  ^-reat  they  liwmcd  up  at  the  time. 

In  sketching  .electrical  development  up  to  the  day  of  Franklin, 
only  six  names  need  be  .cited:  Gilbert,  Guericke,  Hawksbee,  Gray, 
Dnfay  and  Mmschcnbrock.  Gilbert  (1540-1^)  founded  the 
sdenee  of  maeMiisin,  and  was  the  first  to  apply  what  may  be 
called  the  modem  scientific  method  to  the  invcstigatkm  of  physical 
phcnoinciiri.  Ciicricke  T  fioj-ifiXfi)  made  the  first  electrical  gen- 
erator, and  by  its  means  was  the  (irst  to  produce  light  by  elec- 
tricity;  he  was  also  the  tirst  lo  assert,  otherwise  than  in  pure 
speculation,  the  identity  of  cVectricity  and  lightning.  Francis 
Hawksbee  ,(—-171.1)  discnvircj  that  hy  means  of  an  electrical 

diarge  a  vaimum  tube  may  be  caused  to  give  forth  light.  Stephen 
Gr^  (—.1736)  discovered  the  properties  of  dcctrkal  con- 
duction and  tnsnbtioa^  and  some  of  tiw  phOMMBena  ^  statie  fai- 
duction.  Charles  Francois  Dufay  (itit^lTSP)  took  up  the  w«lk 

of  Gray,  which  he  creally  extended.  He  discovered  that  ail 
bodies.  or  iuiuid.  could  be  electrified:  that  substances  ntOSt 

e.isily  eleclrified  ^ly  friction  are  the  worst  conductors,  and  vice 
versa:  and  was  the  fir-i  the  terms  conductor  and  non- 


BCNJAMIX  rSAMKUM. 

Bt  permmhn  •/  Ifr.  /atas  If omwatfr. 

conductor.  1  le  w  as  also  the  first  to  draw  a  spark  from  the  human 
body  and  to  esMblish  the  principles  of  electrostatic  induction,  the 
phenomdia  of  which  had  been  famtly  recognised  by  Gncriciie  and 
Gray.   His  greatest  achievement,  however,  was  hi  emhnng  the 

first  theory  of  electricity— in  his  own  words,  the  discovery  of 

"two  distinct  kinds  of  electricity,  very  dilTerent  -r  in  •.■i\c  anutlier; 
nnc  of  which  I  call  vitreous  electricity  lunl  tlie  other  resinous 
electricity."  This  «as  the  begirniiiR  of  the  theories  of  ;iuid 
electricity  which,  though  receiving  a  death  blow  at  the  hands  of 
Faraday,  lingered  imtil  within  recent  years,  and  are  yet  nsefnl 
for  illustrative  purposes.  - 

•  The  woffc  of  Gray  and'  Dufay  ended  about  1735  tod  the  next 
epoch  commences  with  the  discoveiy  of  the  Lqfdan  jar  in  174S 

and  emends  through  Franklin  toMhe  tftne  of  Votla.  who  staiids 

as  sponsor  for  niodcrt'.  electricity.  Thi<  ifiM-i-very  was  amUMnced 
hy  Musschenhroek  (  jUp  iy<t\  I  in  t-^'i,  tlMii>;h  it  has  bCCp  daiUNid 
that  Dean  von  Klcist.  of  Ca:iiiiiir..  riMiier;nii;i.  had  experimented 
with  a  Leyden  jar  arrangement  the  previous  year. 

While  the  work  of  Gilbert,  Guericke,  Hawksbee,  Gray  and 
Dufay  has  more-'or  less  hjtrinsic  value  from  the  Kientifie  point 
of  vi^,  and  tboqgh  it  formed  the  foundation  upon  wMdi  others' 
limit  and.  fttmisbed  inspiration  that  lid  to  wonderful  advaacet, 
it  -eras  left  tei  BMjamin  Franktitt  to  make  Ihe  first  real  practical' 
applicstiod  of'  electrical  knowledge  With  Franklin  was  first 
brought  into  electrical  investigation  the  modern  practical  spirit 
which  is  nil!  sati-^lii  d  with  niere  hnlli.iiil  e\i>i  rtnietil  :in<i  lofty 
speculation,  but  has  for  il»  final  aim  the  adaptation  of  naturels 
phenomena  to  the  service  of  man. 
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Hit  inipri.-  i  '.i  '.vliich  the  work  of  Franklin  produced  in 
SifOfC  Ha-^  remarkable.  Referring  to  the  several  letters  of 
ftaaUin  t  <  C'ji:iii:iuii,  of  the  Royal  Society,  published  between 
174^  and  1754,  which  cover  the  period  of  his  grtat  electrical  in- 
wli'lHtUwi*,  Priestley,  in  his  "History  of  Efectridty,"  published 
a>  1767,  says : 

"N'othing  was  ever  written  upon  the  subject  of  electricity  which 
was  more  gcnrrally  read  and  admired  in  all  parts  of  Europe 
dun  these  letters.  There  is  hardly  any  European  language  into 
«hi(b  Ihey  h«««  not  been  tnuishted;  and.  as  if  tiris  Ivere  not 
safickat  taake  dien  property  known,  a  translation  of  them 
te  htdy  been  nude  in  Latia  *  •  •  Though  the  EnRlish 
kaire  not  been  liackward  in  acknuwledsing  the  great  merit  of 
thb  philosopher,  *  *  *  to  fonn  a  just  idea  of  the  ^reat  and 
deserved  reputation  of  Dr.  Franidin,  we  must  read  the  foreign 
publications  on  the  subject  of  electridly;  in  many  of  which  the 
turn  FrankKnian,  Franldinisk  and  Franklinian  system  occur  on 
almost  every  page" 

When  we  consider  this  was  written  by  a  great  European 
tcitttilic  authiiri;.\  cnnccrning  a  man  previously  unheard  of  in 
adcncc,  and  living  in  a  new  world,  less  known  to  Europe  than 
Argentine  is  to  vs  at  the  pnscat  4^,  its  full  import  can  be 
agpicdated. 

Pnaklin's  first  importatrt  ncperlments  were  with  the  Lcyden 

ijr  to  charge  which  he  cnii^tructei!  a  glass  static  machine  of  his 
«i»n  iii-:v;r.  He  discovered,  by  a  beautifully  scientific  series  of  cx- 
pcrir'rnis,  that  the  power  of  giving  a  shock  lies  in  the  glass  itself 
and  not  in  the  metal  coatings.  As  a  deduction  from  his  theory 
of  dectricily.  he  condnded  tint  jm  m^ght  be  coupled  together 
and  thus  pr>-Mlucc  an  effect  in  proportion  to  the  number  uiedi  and 
upon  this  principle  he  constructed  batteries  of  such  power  that 
he  was  led  to  write  "There  arc  no  bounds  tn  the  furcc  man  may 
raise  and  use  in  the  electrical  way ;  for  bottle  may  be  added  to 
bottle  and  the  greatest  known  effects  of  contmon  lightning  may, 
I  think,  without  much  difficulty,  be  exceeded  in  this  way." 

FranUra  held  that  there  is  bnt  one  electric  fluid,  which  ordi- 
nan'ly  exist;  in  n  body  in  a  State  of  equilibrium;  if  some  of  the 
fluid  is  drawn  off  the  body  exhibits  negative  properties,  or  posi- 
tive properties  if  added  to  While  this  theory  of  electricity  did 
not  prcvnil-  over  that  of  Dufay.  it  nevertheless  had  supporters 
for  nir>re  than  a  ccntuiy,  thoMgh  botb  theories  were  untenable 
fnmi  the  day  of  Faraday. 

Franklm.  however,  is  best  known  through  his  experimental 
identification  of  lightning  with  electricity.  Thnneh  there  had 
been  many  speculations  on  ihi^  subject,  notably  by  Gucrieke.  and, 
in  «ome  detail,  by  the  versatile  .-Vbhe  N'ollet.  nnnc  was  so  detinite 
as  that  put  forth  by  Franklin  in  1749;  and  finally,  in  175a  he 
proposed  h  detail  an  experfanent  to  determine  the  question 
vbelher  doods  that  contain  lightning  arc  electrified  or  not,  and 
at  Ike  same  time  laid  down  the  principles  of  the  lightning  rod 
niridi  were  held  up  to  within  n  very  reeetit  period  A  ful"  ac- 
comrt  of  this  phase  of  Franklin's  work  is  given  elsewhere  in  the 
idmirable  article  by  Brother  Potami.in.  which  study  promises  to 
Mttle  dcfinitdy  the  century  >nd  a  half  old  controversy  as  to 
priori^  in  actnally  drawing  lightning  from  the  douds. 

Aesording  to  Franklin's  celebrated  theory  of  the  lightning  rod, 
S  pointed  rod  gradually  draws  off  the  electricity  in  the  atmos- 
ph'-Tt.  tlni'i  di'i'iipatinR  a  charge  Ixfore  it  lK-Come<  1' iiiik'JiIiIc. 
Some  distinguished  European  savants  disputed  tlie  superiority 
•ffoinlcd  rods,  which  gave  rise  to  the  famous  "points  vs  kn.oln" 
eoBtnwefsy.  Franklin  defended  his  views  with  the  remarkable 
tkill  whidi  he  invariably  displayed,  whatever  the  occasion,  and 
'weTprd  from  the  controversy  an  acknowledged  victor.  .\s  a 
lufhtniiig  dtsrharBC  is  now  considered  to  he  <liie  to  the  breaking 
down  of  \'~.r  ;nr  between  the  object  struck  and  a  chari;ci!  cloud, 
through  the  existence  of  an  enormous  dielectric  stress,  this  theory 
ku  now  only  a  bbtoric  interest 

^  la  Portsmonth,  N.  H..  a  lightning  rod  puf  iip  under  the  direc- 
^  of  Franklin,  coirsisting  of  an  iron  rod  about  a  half  inch  in 

diameter,  was  still  in  use  a  few  \  ears  ago.   The  Franklin  Institute 
rhiladelphia  has  a  static  m.ichine  made  hy  Franklin  and  a 
Wden  jar  battery  made  by  bim  is  still  in  use  in  Dartsmenth 
College 

It  is  ftmarkible  tint  little  or  no  eontemporary  corroborative 
**<dcncc  exists  relating  to  the  remarkable  experiments  which 


have  earned  for  Franklin  the  popular  title  "Father  of  Electricity." 
It  is  partly  for  this  reason,  but  more  largely  from  the  singular 
form  of  Franklin's  own  accounts  of  his  experiments,  that  the 
fact  of  their  actual  performanee  bis  been  challenged.  As  to  tbp 
kite  and  lightning  rod  experiments,  the  reader  is  referred  to  the 
article  elsewhere  hy  Brother  Potatnian.  Wc  print  below  the 
account  of  the  celebrated  "Electrical  feast,"  together  with  the 
note  which  accompanies  it  on  the  use  of  an  earth  return.  No 
corroboration  that  the  feast  took  place  has  up  to  the  present 
been  discovered,  yet  tlie  note  might  lead  the  render  to  b(Scv<e 
that  at  some  time  the  suggestkm  of  an  electrical  dinner  had 
been  carried  out.  Did  Balzac  have  the  "electrical  feast"  in  mind 
when  he  w  rnt<'  •'I  'ranklin  invented  the  lightning  rod,  the  hoax 
and  the  rcpublie"  r  The  account  appears  in  I'ranklin's  "Experi- 
ments and  Observations  on  Electrtdty,"  published  in  1751,  of  which 
other  editions,  in  each  case  with  new  natter  added,  were  printed 
in  1753,  I7S4  and  176&  Later  editions  are  dated  1769  ttid  1774' 
The  editions  of  1751.  17.S4.  tr'Vj  .unl  1774  ,-ire  in  thi"  Wheeler 
Gift  in  the  library  of  the  Aineriian  Institute  of  Electrical  Engi- 
neers, which  also  inclndes  EuRli-h  reprintN  riatcd  l~(yO  and  1765, 
copies  of  French  translations  dated  1752  and  1756,  and  of  a 
German  translation  dated  1758.  The  account  doses  a  letter  to 
Peter  CWHimoh,  Esq.,  FJEtS,  London,  dated  Thihde^hia,  i&tS," 
which  relates  in  detail  the' celebrated  experiments  witfi  an  "dec- 
trica!  phial"  (Leyden  iar)  above  referred  to: 

"Chagrined  a  little  that  we  have  been  hitherto  able  to  produce 
nothing  in  the  way  of  use  to  mankind  1  and  the  hot  weather  com- 
ing on,  when  dectrical  experiments  are  not  so  agreeable,  it  it 
proposed  to  pot  an  end  to  tliem  for  this  season,  somewhat  faumor* 
onsly,  in  n  party  of  pleasure,  on  the  banks  of  the  Schuykil. 
Sptrits,  at  the  same  time,  are  to  be  fired  by  a  spark  sent  from 
■•ii'e  to  side  through  the  river,  without  .iny  uthcr  conductor  than 
the  water;  an  experiment  which  we  some  tnuc  sitice  performed,  to 
the  amazement  of  many.*  A  turkey  is  to  be  killed  for  our  dinner 
by  the  dectrical  shock,  and  roasted  hy  the  dectrical  jack,  before 
a  fire  kindled  by  the  electrical  bottle:  when  the  healths  of  all 
famous  eleetrici.nis  in  Fiiglatid,  Holland.  France  and  Germany 
are  to  be  drank  in  electrilied  butnperst  under  the  discharge  of 
guns  frotn  the  electrical  battery." 

The  original  from  which  the  accompanying  portrait  of  Franklin 
is  reproduced  was  dra«-n  in  pencil  bf  Beajandn  West  It  IbnDed 
part  of  the  Pennypacker  collection  of  Franklfnana  recently  sold 
at  auction  in  Philadelphia,  and  was  purchased  by  Mr.  John 
Wananiaker,  through  Whosc  courtesy  we  are  enabled  to  present 
the  reproduction. 


Franklin's  Grave. 

.\  telegram  t'l  the  \ew'  York  Sun  reports  that  while  societies 
of  varioa--  kinils.  schools  and  other  institutions  in  Philadelphia 
and  other  cities  were  holding  exercises  on  Wednesday  in  honor 
of  Benjamin  Franklin's  birthday  the  i;ravc  of  the  philosopher  and 
bis  wife,  in  the  old  burial  ground,  at  Fifth  and  Arch  Greets, 
remained  forsaken  and  neglected.  There  was  not  «  flower,  not  ■ 
wreath,  on  the  great  slab.  Only  above  the  bead  of  the  grave 
waved  a  tattered,  di'^colored  little  flag  wbidi  aome  veteran  placed 

there  last  Decoration  Day. 


*  "As  the  pu%sibitity  gf  thU  experiment  fan  not  been  nurily  eooctlvtd, 
I  iliall  here  deacrite  IL  T»0  tSM  tutt,  aboM  tbrcc  feet  loac  «M 
plnntrd  just  within  the  margin  of  the  river,  «a  the  opimslte  sida.  A 
thick  piece  of  virr,  with  a  <inM1  round  knob  Rt  iti  end.  was  fuord  to 
tlic  top  of  rinc  r-i  thr  la-.U.  benitmg  downwards,  so  as  to  deliver  COB. 
rooiiiouilj'  the  spark  ■ipoii  tlip  !.iu(ace  of  the  spirit.  A  «in»Il  «ire  fia. 
tc-ncii  by  one  enA  to  the  hanitle-  of  the  spoon,  containing  the  spirit,  was 
f.arric<l  acro»»  the  river.  ;tT<1  •supported  in  the  air  by  the  o>f«-  coin- 
nfcoiily  used  to  hoI"3  by.  in  ilrawinK  the  ferry  b.iat«  over.  The  other  end 
nf  this  wire  Krjt»  tjrd  round  the  coating  of  thr  bottle,  which  betnn 
ckatffed.  the  sj^rk  was  delivered  from  the  hook  to  the  top  of  the  rod 
stanoina  •■>  the  w.-iter  nn  that  side.  At  the  same  instant  the  rod  on  the 
«thier  •hIc  deliver  e<1  a  spark  into  the  sjioon.  and  lired  the  s|arit,  the 
elcctrie  Cre  rcturnini;  to  the  coalinjt  of  the  bottle,  tbrounh  the  handle 
of  the  noon  and  the  supported  wire  connccled  with  Ibem.  That  the 
elcctrie  nre  Ikas  actually  lussea  tliroacli  (he  water,  has  been  satiafaetorilr 
deaMoitrated  to  aaany  by  an  eraeriaicat  of  Mr.  Kiunealcy'i,  perfwiaeil 
in  a  trouch  of  water  about  ten  feet  tOBO.  The  hand  beina  plaeid  mdar 
water  in  the  direction  of  the  «i>ark  (wbidl  alwaya  lakes  the  ltratail> 
or  shortest  eour«r1  is  sSnick  and  penetrated  by  it  as  it  passes." 

♦  "An   electrified   bumper   i»   a   smsil    thin    irl.-»«<    tumbler,    near  filled 
oiMi  wine.  ,ind  elcctnfieJ  .i-  fie  b"itle.    ■|hi^  wluii  bi.jc-.uht  lo  the 
aivc<  a  shock,  if  the  party  be  close  shared,  and  docs  not  breathe  on  the 
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Some  Importauit  Foundattont  of  Benjamin 
Fianklin. 

Bv  D«.  Edwin  Jaucs  Houston. 

AMONG  other  examples  tint  might  be  gnren  of  great  pniilie 
worln  aaderttkcii  liy  Bcnjamtn  Ftaidilin  for  dw  good  of 

the  City  of  Philadcilphia  in  particniar,  and  of  flie  iroild 

in  general,  perhaps  none  are  so  worthy  of  mention  as  the  fbtlB- 

(Sati'iii  rf  il'.e  great  Phil.idelphia  Library,  the  I'tiivcrsitv  oi  Pcnn- 
sylv.i  ii.i  iiiid  ttie  Ati'.cncan  i'liilowphii-al  Society.  These  public 
iri'.t.i  ..!ioi>s,  although  differing  markedly  among  theniselv;  ' 
are  nevertheless  in  accordance  with  the  principles  that  so  tmi- 
nently  characterized  this  great  man.  Franklin  was  a  pronounced 
Utilitarian,  and  may  property  be  r^^arded  a>  the  apoaUe  of  thrift 
in  mAy  pronacnl  (imea.  H*  was  emlmgitly  a  ■elfredncaitad  mm, 
t  am  who  under $tooO  ti»  ioHacnoe  of  the  proper  oooaUmrtlaB 
of  iaduitry  ami  economy.  It  is,  therefore,  natnral  that  he  was 
desirous  of  securing  for  others  the  ndvant.ig??  that  are  (o  be  de- 
rived by  companionship  w.th  b<:>uk'4,  by  intimiite  contact  with 
bright  mind'.,  .itui  ivinild  naturally  desire  to  tbtablish  some  placs 
where  a  proper  education  could  be  insured  ior  ail  capable  of 
acquiring  it. 

The  three  public  institutions  above  named  were  founded  by 
Franklin  in  the  following  order:  The  Philadelphia  Library,  the 
Univenily  of  Pciuisylvania,  and  the  American  Philosophical  So- 
ddy,  dn  appradniate  date*  of  dwir  fiMmdiSona  being  respee- 
tivdy  IJ3^  1740  and  1743.  We  use  the  phrue  approximately  in- 
tcntianally  for  reasons  since  in  some  eases  the  exact  dales  are 
Uncertain. 

Since  Benjamin  Franklin  wa?  born  in  J706,  it  will  he-  ^pcn  that 
he  was  quite  a  yoiirK  lu.ni  whrn  hv  st.irird  wb.it  af'.rrw.irds  h<-- 

cane  the  great  Philadelphia  Library,  and  was  far  from  beirtg 
adnnccd  In  life  when  he  fomided  the  oUier  two  greet  hwdtu- 

BeCofe  briefly  relating  the  drcnmalancee  midcr  which  the 
aboire-named  werft  was  aceompHdioi,  it  may  he  welt  flni  to  call 

attention  to  snch  other  inttilntions  as  the  Franlctin  and  Marshall 

Collt'tje,  til'.'  r"r;uikli[i  IiistitiUc  and  other  Institution';  that  have 
been  founded  aloni;  the  Inn".  tl'^at  wcrr  at  this  early  date  laid 
down  bj'  Rcnianu'n  Franklin;  for,  whilf  V.ic-.c  institutions  cannot 
Strictly  be  regarded  as  having  any  direct  connection  with  Ben- 
jamin FranMin,  yet  .their  foundation  can.  to  a  great  extent,  be 
regarded  as  having  been  greatly  influenced  by  the  prior  work 
mdcrtaken  by  this  practical  philosopher. 

The  origio  of  the  great  Ffaihuldphia  Litmuy^r.  as  it  is  more 
exactly  called,  the  Library  Company  of  PfiUaddphla— ti  to  lie 
traced  to  the  need  experienced  by  yoiing  Franklin  and  some  of 
his  intimate  friends  for  books.  In  these  early  days  books  were 
quite  d:tTcrtT;t  things  from  what  thfv  arc  to-d,iv  Invt^ad  of 
the  attractive  and  readily  handled  duodecimos  oi  to-day,  bookit 
consisted  then  for  the  greater  part  of  heavy,  ponderous  folios, 
that  were  too  expensive  to  be  posieised  by  hardly  any  but  the 
fairly  prosperous,  and  even  by  them  in  but  comparatively  small 
numbers.  Such  hooks  did  not  readily  lend  tbonsclTts  to  dr- 
enlatioo. 

Before  the  time  when  Franklin  conceived  the  idea  which  re- 
sulted in  the  birth  not  only  of  the  Philadelphia  Library,  but 
also  of  practically  all  circulating  librants  i;i  AincriL-.i,  he  liad 
formed  a  littk  coterie  or  society  called  llic  "Juiuo."  The  iiiem- 
beril.ip  11:  this  society  was  strictly  limited  to  12.  As  originally 
coasiiiuied,  the  society  met  on  Fridays.  The  Jnnto  constituted 
In  fact  a  debating  club,  and  was  hased  oa  ndes  that  required 
every  member  in  his  turn  to  prepare  one  or  more  qtieries  en 
variMB  pomts  in  morals,  poitities  or  natural  philosophy,  which 
were  to  he  disctuscd  by  the  club  at  its  meetings.  Once  every 
three  months  each  member  was  to  read  an  essay,  composed  by 
him»eli',  on  any  topic  that  he  chose  t'j  s'lecl.  The  drbates  were 
uridiT  lh<:  diriTlion  of  a  pTe»ide:it,  at-.d  in  order  to  prevent  quar- 
rel?, all  ^^Itrc■-^^■ln?  ri  ;>i)Mtivrne5:-S  ir;  opitMiuis,  or  direct  cori- 
tradicttons,  were  prohibited  under  .imall  pecuniary  pcnaltit  ^ 

An  examination  of  the  membership  of  this  early  society  shows 
that  no  little  tact  liad  been  exercised  in  its  idcction.  Some  of 
the  more  inqwriant  members  of  diis  society  indodcd  sndi  names 
as  Thomas  Godfrey,  a  sdf-tanght  matfacnutician  and  the  in- 
ventor eS  what  was  afterwards  hnown  as  Hadley's  quadrant; 


Nicholas  Scull,  a  surveyor;  William  Parsons,  bred  a  shi  V^r,. 
but  3ftcrw,ards  acquiring  considerable  knowledge  of  matbcti«jtica 
Win.  Maugridge,  a  joiner,  and  an  excellent  mechanic;  Robert 
Grace,  a  young  gentleman  oi  some  fortune,  and  Wm.  Coleman,, 
a  merchant's  clerk.  This  last  member  was  more  nearly  of  Frank- 
lin's age  than  the  others,  aod  continued  in  close  frieadihip  with. 
him  tip  to  the  time  ol  Us  death,  seme  40  years  aftctwaidfc 

The  dearth  of  books  experienced  by  the  mentheis  of  the  Jufllo- 
•nggested  to  Franklin's  ingenious  mind  the  adrisalNlity  of  ar> 
ranging  some  plan  by  which  the  books  accessible  to  the  mrf!  Sfrs- 
would  be  incrcaicd.    As  Franklin  say*  in  liis  .■\utobiograp.j>  . 

"At  the  time  I  cstahlish'd  myself  in  l'cnn«ylv,inia,  there  was 
ttot  a  good  bookseller's  shop  in  any  oi  the  colonies  to  the  south- 
ward of  Boston.  In  New  York  and  Philad'a  the  printers  were  in- 
deed slatianers;  they  sold  only  paper,  etc,  almanacs,  ballads,, 
and  a  few  common  achocd-hooka.  TboM  who  lov'd  reading  were 
oblig'd  to  send  for  their  hooka  from  England;  the  nua^m  of 
the  Junto  had  each  »  few.  We  had  left  the  alehouse,  where 
We  first  met,  and  hired  a  room  to  hold  our  club  in.  I  propos'd 
that  «c  should  all  of  (ib  bring  our  books  to  that  room,  where 
they  would  not  <uily  V.c  ready  to  consult  in  OUT  ctinicrences,  but 
become  a  common  bcn^ttt,  each  of  us  being  at  liberty  to  borrow 
such  as  he  wish'd  to  read  at  home.  This  was  aoeordhtgly  diOBc;. 
and  for  some  time  contented  us.  * 

Tinding  the  advantage  of  this  little  oollcction,  I  propos'd  to 
render  the  benelit  from  books  more  oommon,  hr  nanunendng  a 
public  suhicriplion  Bhrair.  I  drew  a  sketch  «f  tte  plan  and 
rules  that  would  be  necessary,  and  got  a  sldUful  oooveyancer, 
Mr.  Oiarles  Brockden,  to  put  the  whole  in  form  of  articles  of 
.iRreement  to  bi-  sub^tribed,  by  which  each  subv  rib<  r  i.r.RaR'd 
to  pay  a  certain  sum  down  for  the  fir«i:  fiurcha=e  of  book?,  and 
an  annual  contribution  for  increasii<i<;  lluuu.  So  few  s'.cre  the 
readers  at  tiiat  time  in  Philadelphia,  and  the  majority  of  us  so- 
poor,  ^t  1  was  not  aUe.  with  great  industry,  to  find  more  than 
ttty  penons,  mostly  young  tradesnwi^  wflling  to  pay  down  for 
this  purpose  forty  shilflngs  eadi.  and  ten  shillings  per  ammm. 
On  this  little  fund  we  began.  The  hooks  wen  fanporledi  te' 
library  was  opened  one  day  in  the  wedc  lor  lending  to  the  snh- 
scribcrs,  on  their  promissory  note-:,  ti  pay  i:!o-.;f>b_-  '.he  value  if 
not  dulv  rr;-.;med.    Tlic  it>liiiitioti  m.-inifci.!L-d  its  Utility, 

was  imitated  in  othi-T  to'.Mis,  arui  lu  dlirr  [.rovmces.  The 
libraries  were  augmented  by  donations;  reading  became  fash- 
ionable; and  our  people,  having  no  publidc  amusements  to  divert 
their  atlentioB  from  study,  became  better  aoQuainled  with  booki^ 
and  in  a  few  years  wen  ohacrv'd  by  strangen  to  be  hetter  in.- 
structed  and  more  intciUgent  than  people  of  the  same  nidi  gen- 
erally are  in  other  comrtries." 

Sficakiug  for  Jiiiusjlf.  Franklin  calls  attention  to  the  fact  that 
the  establishment  of  thi*  library  offered  him  means  for  self- 
improvcnicnt  by  constaut  sluly  He  says:  "Reading  was  the 
only  amusement  i  atiowed  myself.  I  spent  no  time  in  taverns,, 
games  or  frolics  of  any  kind,  and  my  industry  in  my  busiueH- 
continued  as  indefatigable  as  it  w.15  necessary." 

The  books  of  this  early  library  were  at  first  kept  at  the  house 
of  Ur.  Robert  Grace,  one  of  the  members  of  the  Junto  before 
referred  to.  They  were  afterwards  placed  la  a  room  hi  the  aM 
State  House  building. 

In  174a  a  charter  was  obtained  from  the  Proprietaries  for  the 
librarv  In  i~i>i  rhp  libi.iry  was  removed  to  CarpeiitiT's  Hall, 
from  which  building  it  subsequently  removed  and  placed  in 
quarters  erected  for  the  purpose  r»ear  Fifth  and  Chestnut  Streets. 
The  booics  remained  in  ttiis  building  until  they  were  removed' 
to  the  present  quarters  of  the  library  at  Locust  and  Juniper 
Streets. 

The  ske  of  the  library  on  its  removal  to  ViMt  and  Cbeitmit 

Streets  was  only  8,000  volumes.  .At  the  present  time^  «COl#air 
to  a  report  of  the  Library  Company  of  Ph!ladetptiia  for  May,. 

1905^  it  contains  no  less  than  216. 1/46  books, 

Tfic  Ridgcway  Branch  of  the  I'bila  Iclpbia  Library  Company 
was  founded  on  a  Icgajy  left  by  Pr  Janius.  Rush,  in  ig'rfl  This 
legacy  amounted  to  nearly  one  milli  n  ioUars.  The  money  was 
left  on  the  condition  that  the  library  budding  should  be  erected 
on  the  square  of  ground  bounded  by  Broad  and  Thirtecntlv 
Streets  and  by  Christian  and  <^rpenter  Streets.  Owing  to  a» 
effort  made  by  th«  authorities  of  the  Library  Company  of  Phil* 
adclphia  to  prevent  the  erection  of  the  library  on  diis  ground^ 
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tiie  bwldingf  was  not  completed  until  1878  The  r.arm:  Ridgeway 
Bnncli  of  tbe  Philadelphia  Library  was  given  to  this  bnwdi  in 
wwonMPf  Dr.  Sodi'B  trill!,  wto  mt  Ae  dao^tK  of  Jacob 

Tbe  Phihidcl^a  LibniT  cwitiwt  1  mmiiber  of  tfanott  price* 

kss  books.  Among  other  genu  of  this  coUection  are  to  be  found : 
(i)  A  number  of  exceedingly  rare  manuscripts,  together  with 
fine  specimens  of  early  illuminated  manuscripts  of  Caxton,  Fust 
4  Schaeffer.  Pynson,  Wynkyn  de  Worde,  Sweynheym  &  PanoaTta. 
(3)  A  copy  of  the  Praeparatio  Evangeltca,  printed  in  1471k 

(3)  A  cooincntarjr  on  the  PMbu  itrinted  «a  vellum  in  14711k 

(4)  A  eofgr  of  fbe  Salr  BMe  printed  bf  Swejndwgrn  ft  Bui- 
Buli  n  1471,  lad  laaiijf  tfOmn. 

ABong  tome  of  the  rare  books  belongmg  to  tbe  Ridgeway 
Branch  of  the  I.ihrary  Company  of  Philadelphia,  is  a  small 
work  entitled  "A  Catalogue  of  Books  Belonging  to  the  Librarj 
Company  of  Philadelphia,  Philadelphia  (Franklin),  1741."  This 
t>c>ok  is  a  small  duodecimo,  containing  56  pages.  On  the  last 
page  is  found  a  short  account  of  the  library,  concluding  as  fol- 
lows :  " Tho'  'tis  composed  of  so  many  pctmos,  of  different  Sets, 
Parties  and  Ways  of  Thinking,  yet  BO  differences  relating  lo 
the  alfaii>  of  the  Libniijr  have  ariien  aiDODtit  ui." 

Seoe  idea  of  tlw  general  use  of  this  library  may  be  gained 
ffon  the  fact  that,  according  to  the  above-mentioned  report, 
dtiring  1905  the  Library  was  open  for  310  d.iyss  and  during  this 
time  more  than  34,000  hooks  were  taken  out,  'I  he  nimih<.'r  of 
visitors  to  the  buiMiiig  wa<  (j.<,oi53.  an  iticrcaic  since  1904,  when 
the  iiimiher  only  reached  53.075.  The  amount  expended  fer  new 
books  and  binding  during  this  year  was  $6,029. 

Tlie  foundation  nf  the  grtMi  University  of  Pennsylvania  may 
b«  regarded  a*  having  had  its  origin  in  an  Eagliih  Charity 
idMwl  foondcd  bgr  Bcajamin  Fryddln  fai  1740L  TUa  «bool  waa 
citablidMd  OB  Foarth  Slfcet  in  Fhiltddliliia.  The  school  thus 
(mnded  did  not  take  on  tbe  eollcgiate  form  until  1751. 

In  1749  Franklin  p-ih:ished  his  famou5  treatise  on  'The  cil, n  a- 
tion of  Youth  in  Pennsylvania."  He  adopted  this  plan  of  calinii; 
the  attention  of  the  commi:nity  to  the  needs  for  the  ednciliiiu 
of  youth  so  as  to  make  it  e.iMcr  for  him  to  obtain  the  n«<«*&ary 
snbscrtptiona  for  the  foundation  of  the  school.  As  soon  as  this 
bad  been  aoioniplisfaed  the  old  achool  buildiqg  on  Fourth  Street 
was  rcbnih^  a  board  of  tnitlaet  deeted  and  *  adnol  known  as 
"The  Aeed^  of  FWIadetiibia''  was  bunded  in  January,  1751, 
This  school  adiieved  great  sncoess,  and  bad  enrolled  on  its  list 

over  too  student*.  The  "Ai-.Tdcniy  of  Ph;ladelphia"  Indilded 
three  difTcreiit  departments  :  i.  e,.  the  r>epartment  of  L.-itin,  the 
Department  of  English  an'l  the  Dep.'irtnioiu  of  Nf.ahematics. 

In  May,  1755,  the  Academy  of  Philadelphia  received  an  addi- 
tional charter,  and  became  "The  College  and  Academy  of  Phil- 
adelphia." Tbe  college  elected  as  its  first  rector  the  Rev.  Wm. 
Smith,  of  the  University  of  Edinburgh. 

Soma  tiioe  after  the  et^ablislunent  of  the  College  and  Academy 
of  PbiladclptaiB,  die  Assembly  of  tbe  State  of  Petmsybrania  re- 
voked  the  charter  of  the  college  and  gave  it  to  a  new  institution 
that  was  styled  "the  University  of  the  State  of  Pennsylvania." 
The  trustees  of  the  old  CoIleKc  and  Academy  of  Philadelphia, 
however,  mstnfaineJ  their  or^.-uiization  and  succeeded,  in  1780, 
in  regaining  their  old  charter.  Finally  the  two  rival  instifntions 
were  consolidated  in  nnder  the  name  of  "The  University 

Of  Fennqflvania." 

Tbe  great  University  oi  Fenitsylvania  is  too  well  known  to 
need  any  dcscrtptfon, 

Fianldin  may  also  be  regarded  as  being  the  founder  of  the 
AmetTcan  Philosophical  Society.  Tbis  was  in  the  year  1743. 
This  society  had  its  orifiiin  in  a  paper  piihlished  by  Franklin,  dated 
M;*y  14.  I"4.?  (Old  .Sivie).  ctilitlcd  "A  proposal  for  PrornuJiTiK 
U'ifful  Knowlcdpi:  :nr.i  re  the  British  Plantations  in  ,\mcric.T," 

This  paper  call;  attention  to  the  great  extent  of  the  Colonial 
possessions,  with  their  maricad  differences  in  dimatcii  soil  and 
natural  producta.  It  then  aays: 

The  iint  drudtary  of  seMBaff  new  eotonka,  wbidh  confines 
Ac  attcofini  of  paopla  to  nicrv  ticccssariet,  is  now  pret^  well 
over;  and  there  are  many  in  every  province  in  circnmstanccs 
that  set  them  at  ease,  and  .ifTrird  leisure  lo  cultivate  the  finer 
arts,  and  improve  the  common  stock  of  knowledge    To  such 


ot  these  who  are  men  of  speculation,  many  hints  must  from  time 
to  time  arise,  many  observations  occur,  which  if  well  examined* 
pursued  and  improved,  might  produce  discoveries  to  the  ad* 
vantage  of  some  or  all  of  tiK  firitiah  Planlatioiu,  or  to  the 
benefit  of  raaaikiHd  in  gancfal  ....  But  ai^  fraa  tbe  ex- 
tent of  the  «owit>y»  smh  paiaons  are  arfddy  acipanied,  and 
and  seldom  can  tee  and  convene  or  be  acquainted  widi  each  other, 
so  that  tnatiy  useful  partictalars  remain  uncommndcated,  die 
with  the  discoverers,  and  are  lost  to  mankind;  it  is  to  remedy 
this  inconvenience  for  the  future,  proposed — 

"That  one  society  be  formed  01  vutuosi,  or  ingenious  men, 
residing  in  the  several  colonits.  to  be  called  the  American  Philo- 
sopitical  Society,  who  arc  to  maintaui  constant  correspondence. 

"That  Philadelphia,  being  the  city  nearest  to  the  centre  of  tbe 
continent  oolooiea,  coromuaicatiiig  with  all  of  them  northward 
and  southward  by  pos^  and  with  all  the  islands  by  sea,  and 
havhic  the  advantsfe  Of  4  good  freering  library,  be  the  centre 

of  tbe  Society 

"That  at  F'hiladclphia  tlicre  be  always  at  least  seven  member.s, 
vii.,  a  phvMcian,  a  botanist,  a  nuthematician,  a  cfacmist.  a  mech- 
anician, a  geographer,  and  a  general  natural  pbibMOfilwr,  besides 
a  president,  treasurer  and  secretary. 

"Hmt  tllcSe  MUnbsiS  meet  once  a  month,  or  oftener,  at  theitr 
own  txfmn,  to  oaaHnumcate  to  each  other  their  observations 
and  experiments;  10  Mcdvc^  nad  and  oandder  such  IctterS)  com- 
munkatfioos,  or  queries  as  shall  be  sent  btm  ^Imat  OMmbers; 
to  drcct  fbe  dispersing  of  dM  oopiea  of  tudi  comnnmieatioas 
as  are  valuable,  to  other  distant  members,  io  order  to  procure 
their  sentimenfi  thereupon." 

The  society  was  ap))3rently  founded  some  time  during  the  year 
1743,  since  Franklin,  in  a  letter  to  Cadwalader  Coldcn,  dated 
April  5th,  1744,  refers  to  the  sodcty  as  already  Cocncd,  and  as 
having  had  several  meetings. 

The  Original  membership  in  this  society  included  Dr.  Thomas 
Bond  as  physician,  Mr.  John  Bartrsm  as  botauist,  Mr.  Thomas 
Godfrey  as  mathematician,  Mr.  Samuel  Rboads  as  mechanician, 
and  Mr.  Wm.  Parsons  as  geographer.  Dr.  Phineas  Bond  was 
general  natural  philosopher.  Mr.  Thomas  Hopkinson  was  elected 
President,  Mr.  Wm.  Colenuu  Treasurer,  and  Bcnjamu  FranUio 

Secrrt.iry. 

About  the  begiinhtig  of  the  vcar  I76i>,  the  American  Philo 
sophical  Society  and  another  society  knovm  as  the  American 
Society,  bdd  at  Philadelphia  for  Fnomotinf  Useful  Koowkdce!, 
were  DMrged  into  a  single  sociafy. 

The  first  meetuig  of  the  oombtned  sodetics  waa  hdd  Jamuuy  a, 
ITfip.  The  first  president  of  tbis  society  was  Benjamin  Franklin. 
The  vice-presidents  were  Dr.  Thomas  Bond,  Dr.  Thomas  Cad- 
walader  and  Joseph  Cilloway  TWi^  society  was  incorporated 
bv  the  Genera]  .■Kssembly  of  Pennsylvania  on  the  15th  of  March, 
17S8 

At  the  present  time  the  society  occupies  quarters  in  a  portion 
of  Independence  Square,  the  site  for  thb  purpose  having  been 
granted  to  them  by  the  State  in  1785. 

StAscqncntly.  an  act  vras  passed  bjr  the  Lei^ture  penoitting 
the  society  to  ront  out  such  posthma  of  its  InU  as  were  not  re- 
quired for  the  purpoH-s  of  the  assoditioH.  In  fhii  aannar  the 
society  receives  a  sum  whidi  goes  itr  towards  paying  its  ex> 

peases. 

The  two  trust  fund-  left  by  Franklin  for  the  beieiit  id"  the 
cities  of  Philadelphia  and  Boston  have  an  interesting  history. 
In  hb  will,  dated  July  17,  1788,  legacies  of  £l,000  were  left  to 
each  of  these  cities,  which,  with  accitraulatioii*,  were  to  be  loaned 
under  certain  specified  conditions  at  5  per  cent  interest,  and  tbe 
amount  accrued  at  the  end  of  a  eentniy  devoted  to  specific 
purposes.  Tbis  Amd  became  available  on  Fnnldin's  death. 
April  17,  1790.  The  growth  of  the  fund,  however,  fell  f.ir 
short  of  the  founder's  expectations,  as  set  iVirth  In  his  will. 
Franklin  calculated  that  at  'tie  end  of  the  first  one  hundred  \r.Lrs 
the  itfioo  would  have  increased  to  il3i.ooa  Of  this  amount 
fioo,o(X>  was  to  be  devoted  to  purposes  specified  and  the  remain- 
ing i3i,ooo  was  to  be  loaned  under  tbe  original  conditions  for 
anodier  one  hnndred  years,  Fnwldhi  estimated  ihn  at  the  end 
of  this  second  term  the  sum  would  amount  to  14,001^061,  wMch 
amount  was  then  to  be  finally  disposed  of  for  tpecified  pnrpotei. 
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In  the  case  of  Boston,  thf  amount  available  at  the  end  of  the 
first  one  hundred  years  wa«  to  be  expended  in  public  works,  such 
«•  fiMtilica.tionfl,  bridges.  a<|tMducu,  jmblic  buildiiigi,'  tatlia^  ^ve- 
iiwRts  or  whalmr  iiugfat  mike  Imng  in  the  tawn  more  con' 
vcnient  to  its  people  and  ratdf  r  it  more  agreeaUe  to  visitors.  Of 
die  Rrt-al  sum  jiiticipatcc!  :it  tiio  er.I  of  the  second  century,  li,- 
ojo.ijoi  was  to  be  placed  at  ttie  disposal  of  the  iuhabitant»  of  the 
city  <jf  BostoA,  ud  iajoooboao  at  the  disposal  of  the  government 
of  the  city. 

As  to  the  city  of  Phil.-idelphia  fimd,  at  the  end  of  the  first 
one  hundred  jrears  the  snm  of  iloojOOO  wa«  to  lie  escpended  for 
fcringing  the  waters  of  the  Wissahickon  Creek  into  the  city  to 

suppiy  the  inh.ibitnntH  with  pure  water,  and  the  si;in  nf  £^,061,000 
anticipated  to  be  available  at  the  end  of  the  second  century  was 
to  be  divided  between  the  inhabitant;  of  the  Gxy  of  PbHadelpMa. 
and  tiie  government  of  Pennsylvania. 

The  actual  outcome  fdl  far  short  of  the  anticlpatioas  of 
Franklin.  The  value  of  the  Philadelphia  legacy  at  the  end  of 
one  hnndred  years,  namely,  April  i.  1890,  wa<  only  $87,600.39. 
In  March,  |«<J5,  the  city  c  f  !'hil:ii!t'lt.;-,i.i  iiiiin  . printed  the  pro- 
ceeds for  the  erection  of  an  afl  g.iUery  to  be  located  in  Fairmount 
PkHci  "that  portion  of  the  building  so  paid  for  to  have  the 
name  of  Benjamin  Franklin  connected  with  it  in  such  a  maimer 
as  to  serve  to  perpettute  his  memory."  This  appropriation  was ' 
accepted  by  the  park  commissioners  in  1895,  but  up  to  the  pietent 
date  there  has  been  no  further  action  and  the  fundsi  reiMUII  with 
the  city  invested  and  drawing  income.  In  the  meantime. die  fund 
ha<  increased  to  $159,000,  its  present  value. 

Ill  1892  Albert  D.  Bache,  a  great-great-grandchild  of  Benjamin 
Franklin,  instituted  suit  in  Philadelphia  to  have  the  Franklin 
trust  fund  dcdared  itiratid.  but  the  petitioQ  was  dismissed.  A 
similar  =i;it  instituted  December  2,  1892,  on  behalf  of  the 
heirs  oi  Eluabcih  D.  Gillespie  and  Richard  B.iche  for  the  same 
purpose,  but  this  was  also  dismissed. 

It  is  interesting  to  note  that  the  Philadelphia  Franklin  Fund 
received  an  addition  of  $.^ooo  from  John  Scott,  chemist,  of  Edin- 
bttrgh,  Scotland.  This  same  Scott  also  left  a  sum  of  $4,000  to 
PhiladeTphui  to  be  placed  with  the  same  management  as  the  Frank- 
lin Icg-ncy,  iljf  |nr.rref1«  in  T,,>  rlrvrilri-t  In  .inrrrl-np;  anir.nlly  '1 
premium  not  «;.\»:t.(;4ing  $J0  and  .n  r  nmial  with  an  inscrip- 

tion "to  the  most  deserving."  The  I'ra:iV.Iin  Institute  now  awards 
annually  the  John  Scott  premium  and  John  Scott  Medal. 

The  Boston  Franklin  Fund  now  amounts  to  about  $40(iy0oah 
and  its  final  di^posttioo  has  been  a  matter  of  considerable  con- 
troversy. \  strong  elFort  was  made  to  have  the  fund  applied  to 
the  purchase  nf  real  estate  for  an  innitiition  somewhat  after  the 
lines  of  the  People's  Palace  of  London.  .Another  plan  propo.sed 
was  10  devote  the  fund  to  the  purpose  of  a  trade  school  modeled 
after  Cooper  Institute  of.Kew  York  City.  Dr.  Pritchctt,  chair- 
man of  the  Boston  committee,  interested  Mr.  Carnegie  and,  it 
was  reported,  secured  an  offer  to  duplicate  the  fund  if  devoted  to 
this  purpose.  The  tr.-tdc  unions  have  opposed  this  use  i>f  the 
fund  and  it<  disposition  is  yet  unsettled,  though  the  indications 
arc  thai  it  will  be  devoted  in  some  manner  to  the  c^use  of -popular 
educalkn.  . 


Electric  and  Gas  Decisions. 

Bv  Altok  D.  Adams 
A  number  of  typical  decisions  by  the  Gas  &  Electric  Com- 
mission of  Hsssachusetts  were  qtioted  recently,  and  analysed 

by  the  writer,  in  the  p.iRes  of  the  Electrical  World.  Below 
will  be  found  a  synopsis  of  a  few  cases  dealt  with  in  1905,  by 
varioi]>-  c  ::rls  throughout  the  country: 

I.  GrcentK  lii  Gas  Co.  vs.  Trees,  Supreme  Court  of  liidian.i.  June 
a8>  1905.  75  Notiheastern  Reporter  a.  This  was  aii  appeal  from 
an  award  of  damages  in  the  lower  court  for  turning  off  the 
supply  of  natural  gas.  from  the  residence  of  Trees.  In  the  com- 
plaint there  was  no  direr*  ;lit<ment  th.it  Trees  li,'nl  complied, 
or  offered  to  coniply.  with  liie  reasonable  rcgul.itioiH  of  the 
jjns  company  at  <>r  before  the  time  that  his  stipplv  oi  c.-is  was 
shut  off,  and  a  demurrer  to  this  complaint  for  want  of  such 
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statemfiit  wa>  m-crru^.i!  T  hi>  ruling  of  the  tcwcr  court  w.is  the 
ground  of  the  appeal.  It  appeared  that  after  the  supply  of  gas 
to  the  residence  of  Trees  was  turned  off  he  brought  an  action 
to  have  the  supply  rcaewc4  and  that  this  action  had  resulted  ia 
»■  final-  judgment  awarding  a  writ  of  mandamus  aguinat  the 
gas  company.  Tin  iirL-sini  aifirn  for  i!ui:i.igci  then  followed. 
.•\s  to  the  duty  ul  A  iijlufal  jjis  cuilitiyuj  -^■cciipyiiiK  the  streets  of 
a  city  or  town  with  its  mains,  the  court  said  diat  it  is  bound 
to  supply  houses  on  such  streets  when  the  owners  or  occupants 
comply  with  the  reasonable  regulations  of  the  company.  fiM 
the  failure .  to  jiUege.-  compliance  with  reasonable .  regulatimia 
was  fatal  to  the  complaint,  and  the  demurrer  should  ha\'e  been 
sustained. 

2.  Mahan  ^-a.  Newton  {it  It.  St.  Knihvay  Co.    Suprctnc  Judicial 
Court  of  Massachusetts.  Sept.  7,  1905.  75  Northeastern  Rffkorter 
This  was  an  action  by  the  administration  of  the  eatat*  of 
Ji  P.  Mahan  to  recover  for  the  sufTeringr  and  death  of  the  tatttr. 

s.niil  rri'.i-.-il  'n  flirt i''.-  rriirnt  friitr.   i  ti'ollr\-  wire. 

.'\t  the  tunc  iil  the  atciiitiit  .\l.ili;ai  vv.i:s  ui  iht-  viopioy  01  aii 
electric  light  company,  and  was  at  work  on  a  pole  that  car- 
ried -leveral  circuits  bt.-longing  to  that  company.  There  was 
evidence  tending  to  show  that  no  lightiitg  etirreni  was  In  the 
circuits  on  the  pole  where  Mahan  was  at  work,  'and  the  dectrie. 
shock  that  caused  hts  death  occurred  just  as  an  etectnc  car 
of  the  railway  approached  the  scene.  It  was  also  in  e<'i<triicr  that 
when  the  ear  reached  a  point  near  the  pole  where  Mahan  was 
at  work  the  trolley  wire  was  lifted  up  in"'>  .  iitact  with  the 
lighting  circuits  carried  by  the  pole.  Near  the  spot  of  the  acci- 
dent there  were  no  guard  wires  over  the  trolley  wire,  ^it  it 
was  shown  that  such  guard  wires  are  used  on  some  railway.^. 
Mahan  did  not  have  on  rublier  gloves  at  the  time  of  his  injury, 
though  the  electric  light  company  for  which  he  worked  provided 
such  gloves  for  litienien,  and  had  a  rule  that  all  wires  should 
be  treated  as  live  wires.  Evidence  was  admitted  to  show  that 
with  the  usual  oonstniction  a  trolley  wire  would  be  lifted  three 
or  four  inches  by  the  passage  of  a  car.  After  a  verdict  for  the 
plaintiff  in  the  trial  court,  the  defendant  railway  appealed  on 
exceptions  to  the  failure  of  that  court  to  rule  that  the  plaintifl( 
w.i:-  not  entitled  to  recover,  and  to  the  admissi  'ii  "i  the  evi-* 
dence  as  to  the  use  of  guard  wires  and  the  usual  lilting  of  a 
trolley  wire  by  a  passing  car.  On  the  appeal  it  was  held  that 
the  evidence  covered  by  these  exceptions  was  property  admitted, 
and  that  fhcre  was  no  error  in  the  refusal  to  rule  tfial  the 
plaintiff  was  not  entitled  to  recover.  Whether  Mahan  was  killed 
by  current  from  the  trolley  wire,  whether  it  was  negliRcnce  on 
til''  ■■r:t  of  the  railwa;.  i  11  1  .my  to  omit  guard  wires,  and 
whether  Mahan  was  negligent,  were  all  proper  questions  for  the 
jury,  and  the  exceptkms  were  overruled. 

,1.4.  Sh<ncr  vs.  Hume  Telephone  Co.  .\ppcllutc  Court  of  Ii.di- 
ana.  t)ctolK-r  6.  lyoj.  75  Northeastern*  Repririt-r  jSj*.  Shover 
sued  the  Telephone  Company  in  the  lower  court  for  an  injury 
sustained  while  unloading  a  carof  telephone  pules,  and  this  appeal 
was  brought  from  a  jiidgiiient  jtistaiiiinu  a  demurrer  to-  his 
complaint.  It  appeared  that  the  poles  were  piled  eight  feet  high 
on  a  flat  car,  and  were  held  in  position  by  three  standards  on 
each  side  of  the  car.  and  by  stay  wires  that  far.  lu  iwi  i  n  ;be 
tops  and  between  points  about  half  way  down  on  eacii  pair 
of  standards,  across  the  car.  .After  the  two  end  standards  on  the 
west  side  of  the  car  bad  been  cut  off,  and  also  all  of  the  sta; 
wires  except  the  oite  attached  to  the  middle  of  the  center  sttnd- 
ard,  and  after  this  center  standard  had  been  cut  into  so  as  to 
weaken  it  near  the  floor  of  the  car,  one  Ramsey,  who  was  iin 
tliarKC  of  the  work  for  the  Telephone  Company,  ordered  Shovef, 
who  was  in  the  employ  of  this  ct'nipatiy.  to  go  to  the  west  .side 
of  the  car  and  cut  this  romniiiiiic  stay  wire.  The  center  stand.ird 
broke  as  soon  as  Shpver  had  cut  the  stay  wire,  and  the  poles 
fell  upon  him.  Shover  was  70  years  of  age  and  of  average  in- 
telltgence,  but  had  had  no  ipiperiencie  hi  handling  telephone  potes. 
Oh  these  facts  the  court  remarked  that  under  the  employer's 
liahility  act  an  eniployeo  asking  damages  fnr  an  injury  muJt 
have  lifoii  in  the  exercise  of  due  care,  and  held  that  Shover 
could  nr.;  recover  Urausc  it  was  negligent  for  him  tO  eXCClXC 
the  negligent  order  of  Ramsey. 
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The  Electrical  Distribution  System  of  the  Pub- 
lic Service  Corporation  of  New  Jersey. — II. 

By  G.  U.  G.  HoLtiAN. 

THE  turbine  unit  in  the  Coal  Street  Station  in  Newark  is 
controlled  in  the  adjacent  City  Dock  station,  the  gen- 
erator being  classed  as  belonging  to  the  City  DiKk  sta- 
tion. Thus  all  units  controlled  at  the  Coal  Street  station  are 
for  the  railway  needs.  The  sub-stations  are  fed  from  this  station 
by  13,200-volt,  three-phaiie  cables  run  in  conduits.  Central  Ave- 
nue sub-station  has  two  i,ooo-kw,  General  Electric,  35-cycle, 
three-phase  rotaries,  two  and  one-half  miles  away  from  Coal 
Street,  supplying  550  voIls  direct  current. 

Railway  550-volt  current  is  supplied  by  the  Coal  Street  station 
to  the  sub-stations  at  Irvingtoii  and  Montclair.  four  miles  and 
itxen  miles  away,  respectively.  Conduits  in  the  streets  of 
Newark  carry  ij.joo-volt  cables  to  the  outlying  district  and  thence 
the  energy  is  taken  overhead  on  70-ft.  poles.  The  pictures  in 
Figs.  8  and  9  show  the  style  of  conduit  and  manholes.  Lcid- 
covered.  paper- insulated,  three-conductor  cables  arc  used,  laid 
in  conduits  built  up  of  yir.  fiSre  tubes,  spaced  A'/j-'m  centers  in 


2,joo-volt,  two-phase,  60-cycle  generators,  each  direct-connected 
to  •  Pennsylvania  Iron  Works  horizontal,  cross-compound,  con- 
densing engine,  and  one  Westinghousc  500-kw,  S50-\-olt,  direct- 
current  generator,  direct-connected  to  a  Watts- Campbell  hdrt- 
zor.tal  cross-compound  condensing  engine.  T  here  are  se\'en  500, 
two  600  and  four  8ao-hp  Climax  boilers  at  150  lb.  pressure.  This 
station  up  to  a  year  ago  contained  arc  lighting  machines  that  were 
thrown  out  by  the  present  use  of  alternating-current  arc  lamps. 
The  City  Dock  station,  besides  supplying  the  Irvington  and  the 
Montclair  sub-stations  in  common  with  Coal  Street,  supplies  Me- 
chinic  Street  sub-station,  which  is  solely  used  for  power  supply, 
and  the  following  street  li^lning  transformer  stations:  Bloomfield 
Avenue,  two  and  one-half  tniics  away;  Bergen  Street  No.  i  and 
Bcigen  Street  Ko.  2,  8.000  ft.  apart  and  three  and  two  miles  from 
the  station;  East  Newark,  two  miles  away;  Belleville,  four  miles 
away,  and  Lyndhurst,  eight  miles  away  from  the  station. 

The  Mechanic  Street  sub-station  contains  three  300-kvv  West- 
inghouse,  2,300-volt,  two-phase  and  one  ,vio-kw,  Westinghouse, 
2,3(o-volt,  three-pha.se  transformers,  all  60-cycle  and  used  for 
commercial  power  circuits. 

The  Bloomfield  Avenue  sub-station  contains  three  General  Elec- 
tri<-,  71-kw,  6o-c>'cle,  single-phase,  2.400-volt,  tub  transformers  for 
supplying  j'/j  amp.  street  arc  lights. 


Fic.  5.— Showixg  Wikf.  Cage  Gi  aho  on  the  Sides  of  and  Beneath  the  ij,ooo-Volt  Transmission  Lines  at  a  Pennsyi.vania 

Raiuioad  Crossing. 


concrttr  The  manholes  and  catch  basins  arc  rectangular  in 
lection,  also  of  concrete.  The  tops  are  arched  with  railroad 
iron  to  support  the  cover  and  traflic. 

The  Irvinglon  sub-station  contains  one  General  Electric,  1,000- 
kw.  three-phase,  25-cycle  rotary  and  one  500-kw,  General  Electric, 
three-phase,  .Jj-cyclc  rotary,  both  for  railway  550-volt,  direct-cur- 
rent. This  sub-station  contains  five  i/f  j-kw.  constant-current 
transformers  used  for  incandescent  street  lighting  distribution, 
receiving  its  energy  from  the  City  Dock  station  at  2,200  volts, 
fio  cycles. 

Montclair  sub-station  contains  three  500-kw,  General  Electric, 
ihrec-phase.  25-cycle  rotaries,  receiving  their  energy  from  Coal 
Street  station  at  13.200  volts  alternating  current  and  supplying 
530  volts  direct  current  for  railway  use.  In  this  sub-station  is 
also  2.500  kw  in  General  Electric,  two-phase,  60-cycle,  air-blast 
transformers,  13,200-6.600;  2.400  volts  for  ligluing. 

The  City  Dock  station  in  Newark  is  a  ligluing  and  power  sta- 
tion.   The  apparatus  consists  of  seven  Westinghousc  850-kw, 


Bergen  Street  No.  i  and  No.  2,  respectively  contain  three  and 
four  General  Electric  loo-light,  2400-volt  tub  transformers,  sup- 
plying 7!  J  amp.  to  street  arc  lamps.  The  East  Newark  and  the 
Belleville  sub-stations  each  contain  three  General  Electric,  100- 
I'ght,  7^J-amp,,  2400-volt  tub  transfomjcrs  used  for  both  arc  and 
scries  incandescent  street  lighting.  Lyndhurst  sub-station  con- 
tains one  i7J'i-kw,  2,200-volt,  General  Electric  tub  transformer 
used  solely  for  series  incandescent  street  lighting. 

.\n  examination  of  the  map  (Fig.  2.  last  issue)  of  the  district 
supplied  by  Coal  Street  and  the  City  Dock  stations  with  both  light, 
power  and  railway  service,  reveals  the  fact  of  the  present  aban- 
donment of  the  generating  stations  at  Orange  and  South  Orange,- 
and  the  installation  of  two  sub-stations;  one  at  Lincoln  .-Vve.i  to 
take  the  Orange  station  lo4id,  and  one  at  Belleville,  to  fill  the  in- 
creased requirements  for  railway  and  lighting  in  that  section.  The 
South  Orange  station's  load  is  to  be  divided  between  the  present 
two  sub-!itations  at  Central  .-Vve.  and  at  Irvington.  The  apparatus 
in  the  to-be-di.scardcd  Orange  station  consists  of  a  line  shaft 
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belted  to  one  horizontal,  cross-compound,  Watts-Campbell,  high- 
pressure  engine,  and  one  Hewes  &  Phillips  horizontal,  cross- 
compound,  low-pressure  engine.  The  boilers  are  three  6oo-hp 
Climax,  run  at  140  lb.  The  shaft  is  belted  to  three  Westinghouse 
generators  and  one  General  Electric  generator  of  a  total  capacity 
of  690  kw  supplying  500  volts  for  power  and  railway ;  two  two- 
phase  Stanley,  z,6oo  volts,  60-cycle,  275  kw  each  for  lighting,  and 
356  kw  of  arc  lighting  generators.  Brush  and  Thomson-Houston. 
As  a  present  temporary  sub-station  supplied  by  City  Dock  station 


FIG.  6.— TK.\X.>;MI.SSI().S    IJ,000-VOI.T  links  across  the  JERSEY 
MARSHES,  CONNECTING    MARION  STATION  WITH 
NEWARK  l-LANTS. 

there  are  installed  6,600-volt  tran^>furn1ers  consisting  of  eight  100- 
kw,  two  to  three-phase,  60-cycle,  Wagner  oil  type;  three  50-lighi, 
General  Electric,  a.joo-volt,  6.6-anip.  tub  transformers;  two  ly't- 
kw,  General  Electric  tub  transformers  for  series  incandescent 
street  lights,  and  three  2i;4-kw,  General  Electric  voltage  regu- 
lators, used  for  series  incandescent  street  lights. 

By  a  further  examination  of  the  map  showing  the  Northern 
New  Jersey  distribution  it  will  be  readily  seen  what  an  important 
part  the  new  Marion  station  will  pl.iy  in  the  more  economical 
supply  of  light,  power  and  railway  energy  in  this  section.  Grand 
Street  and  Wayne  Street  stations,  two  old,  small  unit  stations, 
and  one  sub-station  (Coninuinipaw),  are  to  be  replaced  by  tire  new 
sut>-st.ition  (Pennsylvania)  in  this  same  district,  and  the  present 
tic  feeders  connecting  the  three  sets  of  apparatus  with  the  II"- 
boken  Fourteenth  Street  central  plant  will  be  taken  out. 

The  Grand  Street  station  contains  nothing  but  railway  gener- 
ators of  500  volts  direct  current.  There  arc  six  Westinghouse, 
i"5-kw  generators,  each  belted  to  Ball  &  Wood  high-speed  com- 
pound condensing  engines;  one  General  Electric  5JS-kw  gen- 
erator and  two  Westinghouse  375-kw  generators,  each  direct- 
connected  to  an  Allis  horizontal  cross-compound  condensing  en- 
gine. There  are  five  Heine  and  six  Babcock  &  Wilcox  boilers  of 
350  hp  each  run  at  125  lb. 

W-iync  Street  is  al.so  an  old  plant,  consisting  mainly  of  slow- 
speed  engines  belted  to  a  jack  shaft  and  operating  about  1, 195 
kw  in  four  unit.s  at  2.600  volts  of  Stanley  generators ;  400  kw 
emergency  railway  generators  of  two  200-kw  Westinghouse 
each:  620  kw  of  550-volt  power  generators  in  three  units,  and 
about  1.200  kw  of  direct-current  Brush  &  Wood  arc  lighting 
m.ichine$.  The  engine.s  are  Watts-Campbell  and  George  H. 
Corliss  horizontal  cross-compound  and  two  tandem  compound 
Mackintosh  &  Seymour,  to  which  some  of  the  generators  are 
belted  direct.  The  boilers  are  three  500  and  two  600-hp  Gimax, 
run  at  150  lb  pressure. 

Until  the  Marion  station  and  the  new  Pennsylvania  sub-station 
are  actually  in  service,  Wayne  Street  station  contains  also  one 
Westinghouse  .V)0-kw.  6.6oo-volt,  sso-volt.  60-cyclc  rotary,  used 
for  power  service  and  fed  from  the  City  n<K-k  station  at  Newark 
through  the  feeder  across  the  llackens.ick  meadows,  built  over 
a  year  ago  in  anticipation  of  future  use  by  the  new  Marion  plant. 
This  tic  consists  of  three  feeders,  c.irh  of  three  2-0  copper, 


stretched  across  the  Hackcnsack  marshes  on  two  cross  arms  sup- 
ported by  two  poles,  as  shown  in  Fig.  6.  Where  the  feeders  run 
under  the  Passaic  and  Hackcnsack  Rivers  three-conductor, 
lead-covered,  iron-armored  and  paper-insulated  cables,  are  used. 
There  are  cable  and  lightning  arrester  houses,  as  shown  in  Fig. 
7,  on  both  sides  of  the  Hackcnsack  River  and  on  the  cast  side 
of  the  Passaic.  Three-conductor,  2-0.  lead-covered,  paper-in- 
sulated cables,  are  rnn  underground  from  the  east  cable  house 
to  the  Marion  power  house.  There  arc  also  in  Wayne  Street  eight 
loo-kw  Wagner,  oil-cooled,  6,6oa-2^oo-volt  transformers,  used 
for  commercial  incandescent  lighting  as  step-down  transformers 
from  the  Newark  station.  'Ihc  concentration  of  service  supply 
for  railway  and  lightnig  to  the  Pennsylvania  sub-station  and  the 
abandonment  of  the  comparatively  uneconomical  plants  of  Wayne 
Street  and  Grand  Street  will  make  for  economy  in  copper  and 
in  kw-hour  cost. 

The  discarded  Communipaw  sub-station  contained  one  West- 
inghouse 30O-kw,  6,600-volt.  60-cycle,  two-phase  rotary,  giving 
550  volts  direct  current  for  power  purposes  fed  from  Wayne 
Street  station.  The  Grand  Street  plant  did  not  feed  any  sub- 
station. 

Two  new  sub-stations,  "Junction"  and  "Bayonne,"  will  be  fed 
from  the  Marion  station  and  will  contain  rotary  units  of  1,000  kw 
for  railway  supply  and  step-down  static  transformers  for  lighting. 

The  Palisade  Avenue  plant  has  been  shut  down  since  last 
spring  and  consisted  of  small  generators  belled  to  jackshaft  and 
slow-speed  engines.  The  Palisade  sub-station,  temporarily  fed 
from  Coal  Street  and  Sccaucus,  will  be  fed  entirely  by  the 
Marion  plant  and  consists  of  three  l,ooo-kw,  three-phase.  25- 
cycle.  General  Electric,  I3.2oo-volt-550-volt,  direct-current  rotaries 
for  railway  and  two  500-kw,  three  and  two-phase,  60-cycle,  13.J00- 
2.6oo-volt,  oil  Westinghouse  transformers,  fed  from  Oty  Dock 
station,  Newark. 

The  Sccaucus  plant  is  temporarily  connected  with  four  sub- 
stations—Palisade .\vcuuc.  New  Durham.  Hackcnsack  and  Pas- 
saic— with  13,200-volt,  25-cycle  energy  for  railway  distribution. 
The  plant  contains  one  three-phase.  j5-cycle,  ij,20O-volt,  General 
Electric,  ii!oo-kw  generator  direct -CDnnccted  to  an  horizontal 
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KIG.  7. —  AERIAL   I3.OOO-VOLT  TRANSMISSION   LINK  CONNEITING  WITH 
HACKENSACK  RIVER  CMII.E  WITHIN  rABI.F.  Rt'tLDING. 

compound  Brown  Corliss  condensing  engine ;  two  three-phase. 
25-cycle,  I3,200-volt  General  Electric  400-kw  generators,  each 
direct-connected  to  an  horizontal  compound  condensing  Watts- 
Campbell  engine;  three  direct-current,  550-volt,  Westinghouse 
railway  generators,  driven  by  a  Pennsylvania  Iron  Works  hori- 
zontal cross-coniponnd.  condensing  engine :  and  a  300-kw ,  Gen- 
eral Electric,  13,200-volt,  2S-cvcle  rotary.  The  boiler?  are  two 
500-hp  and  four  250-hp  B.nhcock  &  Wi'.cox.  at  200  lb.  pressure,  and 
four  320-hp  Climax  at  200  Ih.  pressure,  run  at  125  lb. 

The  Palisade  .\venue  sub-.st.ition  is  fed  also  from  Coal  Street 
station  and  has  previously  I)ocn  described.    The  New  Durham 


Digitized  by  Google 


Jamuaiy  20,  1906. 


ELECTRICAL  WORLD. 


157 


sub-station  contains  two  General  Electric,  i,aoo-kw,  i3J0O-volt, 
25-cycle  rotaries  giving  550  vcli»  direct  current.  The  Hacken- 
sack  sub-station  contains  two  300-kw,  General  Electric  IJ,aoo- 
volt,  25-cycle  rolaries  feeding  350  volts  direct  current.  This 
sub-station  can  also  be  fed  from  the  Marion  and  the  Coal  Street 
plants  by  way  of  Secaucus  station  and  Halisadc  Avenue  sub- 
station, as  the  Sccaucus  bus  can  be  tied  in  to  the  Coal  Street 
plant.  The  Passaic  sub-station  contains  one  i,ooo-kw  and  one 
300-kw,  General  Electric,  13,300-volt,  25-cycle  rotary,  giving  550 
volts  direct-current  for  railway  service.  Passaic  sub-station, 
feeding  from  Secaucus,  can  also  be  fed  from  the  Marion  and  Coal 
Street  plants.  The  capacity  in  I3.zoo-volt,  2S-cycle  generating 
apparatus  given  by  the  Marion  station  permits  the  shutting  down 
of  the  Passaic  generating  plant,  as  the  Passaic  sub-station  con- 
tains also  step-down  lighting  equipment  supplied,  from  the  Patcr- 
son  plant  as  follow  s :  Two  Wagner  100-kw,  6,600-2,600-volt, 
tv»o-pbase,  60-cycle,  oil-cooled  transformers;  two  General  Elec- 
tric transformers  of  like  capacity  and  style,  and  one  Stanley  2,000- 
1,000,  60-kw,  singlc-phasc,  fjj-cycle  transformer  used  for  in- 
candescent street  lighting. 

The  Paterson  plant,  as  soon  as  changes  can  be  made,  will  nat- 
urally go  the  way  of  small  unit  plants,  but  cannot  be  spared  for 
some  time  to  come.  It  contains  many  small  units  as  follows: 
One  pair  of  loo-kw  and  four  pairs  of  200-kw.  General  Electric, 
135-volt,  direct-current  generators,  feeding  a  direct-current  in- 
candescent service,  and  four  pairs  of  2J5-kw,  550-volt,  direct- 
current  and  one  pair  of  235-volt,  direct-current  generators  for 
railway  supply.  Each  of  the  ten  pairs  of  the  foregoing  sets  i* 
direct-connected  to  a  vertical  Ball  &  Wood  condensing  engine. 
Two  vertical  Ball  &  Wood  condensing  engines  drive  a  line  shaft 
to  which  is  belted  three  loo-kw.  General  Electric,  soo-voll,  direct- 
current  generators  for  railwiiy  .•icrvicc;  one  150-kw,  1.200-volt  and 
one  300-kw,  2,400-voll,  Stanley,  two-phase,  133-cycle  generators, 
and  twelve  Brush  arc  generators  of  too  lights  each.  The  boilers 
are  ten  Soo-hp  Stirling  at  160  lb.  pressure.  Three  loo-kw,  Wag- 
ner. 60-cycle,  6.600-2400-volt.  and  two  loo-kw.  one.  two  and  three- 
phasr.  60-cycle.  6.600-2,400- volt.  General  Electric  transformers 
arc  in  use,  stepping  up  to  the  6,6oo-volt  line  to  the  Passaic  sub- 
station. 

The  Hackensack  plant  consists  of  two  Stanley  inductor  type, 
l.ooo-kw,  2.50o-volt,  66-cycle.  two-phase  generators,  and  one 
Stanley.  82S-kw.  fii6-cyclc.  twn-phase  gcneralrir  ench  dirert  con- 
nected to  a  vertical  crO'^s  compound  Mackintosh  &  Seymour  con- 


m.ake  it  convenient  for  the  testing  of  grounds.  The  transmission 
line  to  Ridgewood  a  eleven  miles  in  length,  the  Rutherford  line 
six  miles  and  the  Englewood  line  seven  miles. 

The  Ridgewood  sub-station  contains  three  7S-kw,  General  Elec- 
tric, single-phase,  60-cycle,  6,6oo-2,«x>-volt  transformers,  one  be- 
ing a  spare.  Commercial  lighting  and  street  scries  incandescent 
circuits  are  fed  over  a  wide  suburban  district.  The  Rutherford 
sub-station  contains  five  7S-kw,  General  Electric,  single-phase, 
60-cycle.  6,6oo-2.200-volt  transformers,  one  being  a  spare.  They 
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dcnsing  engine.  There  are  four  300-hp  Stirling  and  two  Hogan 
water-tube,  350-hp  boilers  at  150  lb.  pressure.  This  station  will 
be  shut  down  and  at  present  has  as  sub-station  apparatus  eight 
General  Electric  Company  lOO-kw,  60-cycle,  2,200-6,600-volt  trans- 
fcmiers,  one  pair  as  a  spare  unit  and  each  of  the  other  pairs  sup- 
plying the  present  lighting  sub-station  at  Rutherford  (which  will 
be  abandoned),  and  Englewood  and  Ridgewood.  The  lines  for 
the  e-istcm  section  of  this  territory  are  c.tbled  under  the  Hacken- 
Mck  River  in  submarine  cablci.  Cable  lionset  supplied  with 
cable  switchboards  are  at  the  points  where  the  cables  enter  and 
leave  the  river.  As  extra  cables  arc  laid,  damaged  cables  can  Ii4- 
radilr  cut  out  and  perfect  ones  cut  in.  The  cable  house  switches 
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supply  commercial  and  incandescent  street  lighting.  Two  Gen- 
eral Electric  tub  transformers  of  14  kw  each  supply  scries  arc 
lights.  The  Knglewiiod  sub-station  contains  three  Stanley,  6,600- 
2.200-volt,  60-cycle,  50-kw  transformers  and  one  General  Electric 
of  like  capacity  and  type,  which  with  one  Stanley  transformer  it 
reserved  as  a  spare  unit.  There  arc  also  two  General  Electric, 
30-kw,  6,600-3.000-volt,  tub  transformers  for  arc  street  lighting. 
These  three  sub-stations  will  be  fed  from  the  Marion  plant  and 
a  new  sub-station  called  the  Hudson  River  is  to  be  erected  part 
way  between  Englewood  and  New  Durham,  which  will  give  a 
belter  distribution  of  circuits. 

The  Ilobokcn  plant  at  Fourteenth  Street  and  the  Hudson  River 
will  be  retained,  as  all  its  cipacity  is  required  in  the  immediate 
vicinity.  The  district  is  rich  in  possibilities  for  power  distri- 
bution. The  present  tie  line  with  Jersey  City  at  the  Wayne 
Street  station  is  to  be  dispensed  with  and  the  Huhokcn  plant  re- 
lieved of  this  portion  of  its  load,  will  p«rmil  the  plant  to  better 
care  for  its  own  requirements  for  several  years  to  come.  The 
pl.int  contains  three  Stanley  inductor  type.  750-kw,  60-cycle.  two- 
phase,  2,6oo-volt  generators.  Two  are  direct-connected,  each  to 
a  Providence  Cnrliss  cross-compound,  horizontal,  condensing  en- 
gine, and  one  to  a  Pennsylvania  Iron  Works  cross-compound, 
horizontal,  condensing  engine*  There  are  three  850-kw,  direct- 
current.  General  Electric,  sso-volt  generators,  each  direct-con- 
nected to  a  Pennsylvania  Iron  Works  cross-compound  condensing 
engine.  There  is  one  Westinghouse  300-kw,  2,600-volt,  two- 
phase,  60-clcle  rotary,  giving  560  volts  for  power  work.  Four 
alternating-current  Stanley,  two-phase  induction  motors  of  aoo 
kw  each  are  connected  on  the  same  shaft  with  a  pair  of  Brush 
too-light,  allrrnating-current  arc  machines.  There  are  eight  520- 
hp  Babcock  8c  Wilcox  boilers  at  150  lb.  pressure. 

There  are  two  small  independent  plants  in  this  Northern  New 
Jersey  section  which  are  planned  to  remain  owing  to  the  difficulty 
in  securing  right  of  way  for  the  necessary  high-tension  pole  line. 
These  are  Morristown  and  Boonton,  each  situated  about  sixteen 
miles  in  an  air  line  from  the  nearest  central  station  at  Newark, 
and  about  eight  miles  from  each  other.  Both  are  lighting  plants. 
Morristown  contains  two  120-kw  and  two  iso-kw  General  Elec- 
tric, 60-cycle,  single-phase,  l.IOO-volt  generators,  belted  to  three 
Ball  &  Wood  cross-compound,  non-condensing  engines.  There 
are  three  250-hp  Hazelton  vertical  tubular  boilers  at  130  lb. 
pressure.  At  the  Boonton  station  are  two  Stanley  90-kw,  1.200- 
volt,  two-phase,  6o-cycle  generators,  each  belted  to  a  Ball  4  Wood 
simple  non-condensing  engine.  There  are  two  Bigelow  horizontal 
boilers  of  125;  hp  each  at  lOO  lb.  pressure. 

The  Elizabeth  plant  is  six  miles  from  Newark  and  contains 
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two  General  Electric  525-kw.  550-vok,  direct-current  railway  gen- 
erators, both  direct-connected,  one  to  a  Watt»C«iiiphell  and  Ifet 
other  to  a  Pnmdence  Cbrliu  horiaontal  ciow<OBipoDnd  oon- 
damag  engine.  There  if  alio  one  tao-kw  and  two  30o4ew,  om^ 

two  and  three-phase,  60-cycle,  General  Electric,  2,30O-voU  gen- 
erator, belted  to  n  line  shaft;  one  2iS-kw,  General  Electric,  550- 
volt,  direi  t-r-irri  1!  railway  Rcncrator,  also  belted  to  the  line 
shaft  and  simiciimrs  used  as  a  motor  to  drive  the  line  shaft; 
two  25-lcw  and  two  45-kw  Edison  bipolar  generators,  125  VOltS, 
belted  to  the  line  shaft,  and  about  225  kw  of  Brush  and  TbomMn- 
Hottston  arc  machines  belted  to  this  same  Ime  sliaft  This  shaft 
is  driven  by  a  400-hp  Pcnnsylvniiin  Iron  Wnrks,  horizontal,  corn 
pound  condensing  engine.  Tlii^^  station  also  contains  four  Wag- 
ner, 6,600- 2,400-volt,  single-phase,  60-cyclc,  sclf-coolcd,  250-kw 
transformers,  used  for  stepping  down  from  the  City  Dock  station, 
Newaric.  Tiiere  are  also  two  Stanltr.  as-kw,  a^4ao-soo-volt, 
single-phase,  60-cycle;  tntnaliMrmers  used  for  a  teaser  comecSioD. 
The  boiler  capacity  comiiti  of  «ix  250-hp  Babooek  ft  Wilcox  boiU 
ers  and  two  i5o>l^  borixontal  tubular  Stewart  boilers,  all  at  150 
lb.  pressure. 

The  Elizabeth  plant  is  having  a  tie  line  installed  connecting 
with  the  Rahway  sub-station  and  through  this  to  the  Hctuchen 
plant  The  Cranford  plant  is  wbdiy  for  railway  npply,  i*  about 

4l4  miles  from  Elizabeth  and  contains  two  Weatingfaouse  800-kw, 
600-volt  generators,  direct-connected  to  a  Willtanu  vertical  cross- 

c<  inipi niiul  condensing  engine.  There  are  nine  iSt^kp  horiaontal 
tubular  Stewart  boilers  at  160  lb  pressure. 

There  is  a  600-amp.  storage  battery  at  Orange  for  railwajr 
feed  built  by  the  National  Storage  Battery  Company,  one  at 
Pktenon  of  700  amp.  capacity,  built  by  the  Electrie  Storage  Bat- 
tery Company.  u-.c<l  to  supplement  direct -cnrrent  incandescent 
lighting,  and  a  power  battery  oi  500  volts  of  1,000  amp.  capacity, 
M  Mccfaanie  Street 


District  Supply  Near  Amboy,  111. 

The  .Xnili.iy  Lighting  S:  Povm-T  Cunili.'iH)  ri<-i':itl>  placed  in 
operation  a  transmission  line  loJ^4  miles  long  between  Amboy,  III., 
and  Sublette.  Amboy  is  a  town  of  about  2,200  po^atkM 
and  the  population  of  Sublette  is  about  800.  The  conipany  at 
Amboy  recently  rebuilt  the  eleetrie  V(fi«iag  plant  fliere.  The  light- 
ing distributing  system  at  SnWette  which  was  recently  put  in 
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is  operated  at  250  and  125  votts  on  a  three-wire  secondary  sys- 
tem directly  ofT  the  terminals  of  the  step-down  transformer,  the 
primary  of  which  is  supplied  over  the  transmission  line  at  6,600 
volts.  The  transmisskm  line  and  dbtribntion  system  in  Sublette 
called  for  an  investment  of  about  $6,ooa 

The  transmission  line  on  the  way  to  Sublette  passes  throt^h 
the  vill.TRe  of  Shaw,  as  ind:caii  il  li\  llic  accompanying  map,  at 
which  point  a  small  amount  of  liglniiig  i-.  done.  It  is  the  intcn- 
tioajta  bufld  a  branch  line  to  Lee  Conier  and  also  to  continue  the 
Jiao.now  naming;  tbrofigh  ^haw  to  West  Brooklyn,  thus  sup- 
^Ijring  in  all  foir  viilagcs  besides  Amboy.  t-  The  pole  line  is  con- 
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structed  with  No.  8  hard-drawn  copper  wire  on  30  ft.  poles,  hav- 
ing 6-in.  tops.  Standard  a-pin  cross-arms,  double  braced,  were, 
employed.  The  step-up  and  step-down  transfonnen  are  30-kw 
Ktihlman. 

No  regular  employee  it  maintained  at  Sublette.  Arrangement* 
are  made  with  a  telephone  man  at  Sublette  to  switch  the  street 
lighting  circuit  on  and  olT  anii  to  ,-iuswrr  minor  trouble  calls. 
The  street  lighting  in  Sublette  is  done  with  ao-cp.  multiple  in- 
candescent lamps. 

The  station  at  Amboy  which  has  been  reconstructed  is  n  sub- 
stantlal  little  building  containing  two  Warren  alternators,  one  of 
6s-kw  capacity  and  one  of  80-kw.  These  are  both  filKycIe  ma^ 
chines,  driven  by  high  speed  engines  There  are  two  lOO-hp 
horizontal  return  flue  boilers.  The  building  is  of  brick  with  as- 
bestos composition  roof  and  cement  floors  in  the  boiler  room, 
making  it  practically  lircpraof. 

The  engine  room  floors  Me  h«rd  wood,  lloat  of  the  line*  ill 
Amboy  have  been  rebuilt  and  the  transformer  system  "Hit*  been 
thoroughly  overhauled,  replacing  small  'Aitli  larRc  transformers 
and  bunching  as  many  customers  as  possible  on  each  trans- 
former. The  ser\'ice  was  formerly  very  unreliable  and  unsatis- 
factoiy,  owmg  to  the  run-down  condition  of  the  plant  Since 
the  present  owners  took  hold  of  the  property  and  rebuilt  it, 
there  has  been  an  increase  of  nearly  too  per  cent  in  the  gross 
income.  Most  of  this  has  been  due  simply  to  the  better  service 
given    Till'  rates  are  15  cents  per  kw-hour. 

The  transmission  line  is  located  on  the  highway,  for  which  the 
consent  of  abatting  pioperty  owners  and  a  francMse  was  secured. 


Central  Station  Economics  in  MbSMchu- 
setts.—  Ill, 

VMim  ILICTBIC  LlffiBT  OOKPAWy,  siuMomui. 

This  company  was  organized  in  iSH/'i  anil  it  does  a  general 
power  and  lighting  business  in  SpriiiKlieM.  West  Springfield  and 
Long  Meadow,  serving  a  population  of  about  75.000,  according 
to  the  State  census  of  1905.  Its  officers  are :  President,  Robert 
W.  Day;  treasurer,  W.  A.  Lincoln;  general  nanager,  W.  L. 
Mulligan.  The  compan/s  general  offices  are  at  133  State  Street, 
Springfield,  and  there  are  three  power  stations,  one  being  located 
at  Indian  Orchard,  a  second  at  Hirchcm  Bend  and  the  third  at 
the  foot  of  Stale  Street  in  Spnngiield,  on  the  east  bank  of  the 
Omnecticut  River.  These  plants  have  been  described  in  detail 
in  these  ooltunns  and  a  mere  rtenn^  of  their  equipment  will  be 
given  below. 

.  The  Indian  Orchard  plant  was  one  of  the  first  hydro-electric 
stations  to  be  placed  in  commercial  service  in  Massachusetts. 

Tt  is  loiated  al)niit  seven  miles  east  of  SprinsficM  on  the  Chicopec 
River  and  at  present  contains  five  McCormick  turbines,  one  West- 
inghouse,  6oo-kw,  direct-connected,  revolving-field  alternator,  four 
Stanley,  400-kw  alternators  of  the  inductor  type;  eleven  Brush 


IMMMMSeCMT  UOMT  lf|MIBWSI»Jim.         II.  I— 


W9m  tiaemiiw  —www  mow  oct.  i* mm. 


ummitm  ft. 

«•  immiw  u  « (am 

~im  ■—HI  a  %  —1 

-     —  -BBnBB 

1  ■ — —   -«fc 

na  I.— noau>  op  comirioir  or  ctacrrrr. 

arc  machines  of  140  lights  each,  and  two  Westinghouse.  500-kir 
rotary  converters  for  railway  or  power  service.  The  altern,ators 
arc  all  built  for  60  cycles  and  generate  current  at  5,500  volts, 
which  is  transmitted  to  Springfield  by  two  two-phase  drcuits. 
The  Brush  Arc  machines  are  employed  in  the  street  lighting  aerv> 
ke.  the  current  for  this  work  also  being  transmitted  to  Spring* 
ficM,  Rccnnliiif:  ammeters  are  VSCd  on  the  arc  switchboard  at 
tlie  SpriiiglicM  end  of  the  line  to  enable  the  attendants  to  keep 
a  closer  watch  upon  the  performance  of  the  machines  than  is 
possible  with  ordinary  indicatii^  ammeters,  and  to  provide  a 
xonveirient-  and  reliable  record  of  the  condition  of  the  dredt  at 
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«0  timet.  Tliese  rccprds  m  often  of  use  in  checking  up  ouuge 
daint  from  tiie  d^y- after  6m  or  eOoitr-  cjMo^tki^.  and  it  bM 
tn^jaai^  hmipened  -ihtt  hf  ihdr  nee  the  t^endwits  it  l^ing- 
idd  litve  diKovered  opmtiiv  irrcf  niiiThies  Itefore  the  Indba 
Orchard  attendants  iiave  notioed  them  on  Ihe  spot,  so  that  a 
telephone  call  has  sufRced  to  remedy  the  situation. 

The  Birrfiem  Bend  plant  contains  two  WcstinRhotisc,  .(75-kw. 
5,yx>vnh,  (jocyclc,  two-phase  a'.tcrn-iloi  iliioi"!  r  niiiiected  to 
McCorntick  turbines.  It  i<  located  about  two  miles  irom  Indian 
Orchard  and  is  connected  with  the  latter  plant  by  a  tie  line. 
From  Bircheni  Bend  to  Springfield  a  five-miie  line  extendCt  com- 
pleting the  triangle  of  connections,  so  that  both  In&n  Orchard 
and  BirdieiB  Bend  can  supply  Spritigfield  directly  or  through 
cacib  other.  This  flexible  arrangement  is  of  great  value  in  in* 
nriqg  reli.ible  service. 

The  Springfield  plant  h  used  in  part  as  a  generating  station 
.iiiil  in  [>ar;  iis  .i  scb  inati  n,  depending  upon  the  anioiitit  01  water 
avajiabU-  jt  the  hydr.-Kuhc  plants.  It  contains  five  40O-hp  and  three 
.■«)o-hp  HaziUisii  upright  boilers,  equipped  with  Murphy  furnaces 
to  comply  with  the  smolce  laws.  Each  boiler  has  its  own  chimney 
in  order  to  secure  adequate  draft  and  economy  of  .ipace.  All  ei^ 
dter  sets  and  wmdensing  apptratus  are  fleam-driven.  There  are 
three  liOOfr'hw  Wcatmghoine-PamHH  steam  turbtM*  dtiecKOB^' 
nfcted  to  alternators,  live  Brash  arc  machines  for  cnnuneicial 
lighting,  one  General  Eleelric  500-kw,  savvolt,  direet-enrrcnt 
gtiK-rntor,  one  Wcstinghousc  soo-kw  rotary  ^  '  -i  .  r;r:  ,it:d  ri  .-j^- 
k:\  synchronous  motor  infd  in  times  of  K'""'  ••'.iter  ^riipply  to 
drive  t:.f  r!riis:i  -.trr-.  at,<I  cio  vjll  Gt/ii<Ta'  lL'.<j.;trjc  generator 
Theie  latter  arc  'Irivni  by  an  SciO-hp  Cr  rliss  engme  when  the 
water  supply  :s  in  a  J  equate. 

Coal  is  handled  at  Springfield  by  aii  electrically-operated  loco- 
motive crane  with  a  grab  buclcct  which  takes  the  fuel  from  the 
iiifnad  cars  and  delivers  it  to  a  molof-drlvett  «oal  emslier, 
whence  it  pastes  to  weighing  apparatus,  and  then  to  Atmb  lead- 
ing to  a  belt  conveyor  which  finally  deposits  it  in  bins  above  the 
toilers.  Gravity  feed  to  the  furnaces  follows.  The  ashes  will 
1*  handled  by  a  belt  co'-mm  r  ;  s  si  1  n  it  is  fenibliv  All  the 
l>ow»r  plants  are  equipped  with  hand-operated  cranes  10  facili- 
tate inspection  and  repairs,  removals  or  additions  of  machinery. 
UeorgcyCreek  coal  is  burned,  costing  about  $14.75  Pcr  ton.  Daily 
ftoords  are  kept  of  the  coal  con.sumption  per  kw-hour,  which 
avenges  about  three  pounds.  The  boilera  are  banked  or  allowed 
10  become  cold  according  to  water  eonditbns.  On  the  average 
diree  boilers  are  ready  for  emetgcncy  service. 

The  total  number  of  Itw-hours  generated  by  the  plants  of  the 
company  d  iting  tlio  yf.ar  r:  i'ihk  Jinu  \Q,  igos.  was  11,531,299. 
Of  this  ontiuii.  i!if  '.vati  r  jn  u i  r  pliiiii  .  supplied  63  per  Cent  and 
the  steam  ii!ar:t  at  SprinKfirl'!  tlu-  Iviia::!:'-.  The  cust  of  manu- 
facture has  been  reduced  by  the  removal  of  belted  units  at  Indian 
Orchard  and  Springfield,  by  the  installation  of  a  moderri  coal- 
handling  system  at  the  latter  point  in  place  of  the  btborious  hand 
methods  previously  employed,  and  by  the  instaHation  of  steam 
tufbinea,  which  faaprove  the  kitd  factor  by  tiieir  wdl-hnown  oper> 
ating  ccoiMMny  at  fractional  outputs.  The  wiring  at  ImSan 
Orchard  has  been  thoroughly  modemiced  and  all  the  plants  pot 
to  the  basis  of  concrete  construction. 

The  operating  economy  of  the  power  plants  is  l^i  pi  track  of  by 
regular  wattmeter  readings,  records  of  coat  consumption,  labor 
cost,  water  meters  and  recording  gauges  at  the  hydraulic  stations. 
The  power  house  force  is  organized  on  the  basis  of  fir?t  ■rl.i^s 
wages  and  eight-hour  shifts. 

Incandeacfent  lighting  is  carried  out  on  single-phase  circuits  of 
t,aoo  and'  7400  vdts,  and  street  lighting  by  ^nip.,  direct-cur- 
rent Brush  arcs.  Power  is  supplied  in  quantity  where  desired 
by  a  two-phase.  5.000-volt  circuit,  the  high  potential  being  car- 
ried as  far  as  the  consumer's  premises.  There  is  also  a  5(V)-\oIt, 
direct-current  powfx  rimiij  available.  On  June  30,  IQ04.  about 
25  miles  of  under^tr  iitid  ri-nil  ui  •,\erc  in  service,  and  this  is 
being  increased  at  the  rate  of  about  five  miles  per  year.  Circuits 
arc  tested  for  grounds  or  excessive  los<{cs  at  least  once  a  week. 
To  improve  the  eoonotny  of  distribution,  small  house'to-house 
transformers  are  very  largely  being  superseded  by  Ufgt  trans- 
formers with  grouped  rewdential  and  commercial  loads.  Hiese 
large  traosiormers  are  frequently  placed  in  manholes,  with  three- 
wire  secondary  leads  feeding  the  street  on  each  side.  The  cost 
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of  maintaining  distributing  lines  has  been  conaiderabibr  radnoad 
by  the  installation  of  the  mtdergronml  system  and  also'  fay  n^ac- 

iiig  ■  air-cooled  or  "dry"  transformers  by  the  o!l-cooled  type, 

Sf"  cia!  L-are  is  also  taken  to  keep  the  pole  line?  in  lirst-class 
condition.  The  telephone  is  used  throughout  all  thr  system,  pri- 
vate wires  being  run  at  the  company's  expend  t  i  ih.c  h-jines  of 
all  responsible  employes.  The  policy  of  the  company  in  regard 
to  oomiectHig  tip  loads  located  outside  the  main  distributing 
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rtC.    2. — EXAMPLE   or  ADltHTtSF-MF.XT. 

system  varies  according  to  Ihe  investment  in  new  equipment  r^ 
quired,  but  in  general  it  may  he  said  that  no  new  buaineas 
refused,  however  far  it  may  be  from  the  center  of  disfrtfaokioii. 
If  the  territory  t»  tmdeveloped,  the  customer  may  be  asked  to 

bear  a  share  in  the  extr^i  itiv^-tment  required  to  rnctt  his  con- 
ditions, but  the  arrangement-^  in  .■.uch  cases  admit  oi  no  specific 
classilication.  The  terms  of  each  contract  naturally  dpper.d  iipoi» 
the  problem  in  hand,  but  as  the  territory  devebips  and  becomes 
profitable,  the  conditions  USUally  arc  found  to  grow  more  favor- 
able to  the  original  customer,  leading  to  the  possible  refunding 
of  his  pro  rata  share  in  the  primary  extension. 

Pbrtr'.Mc   wsll  ho:tr   inctrrs  ,irt-  n-f<l  in   niLiklnt;   service  tCSl» 


IF  you  a»  tnterseted  in  saving  alaffOfMopcttion 
of  your  ice  bill  we  would  suggest  that  you  call 
and  y**mi*Tf  the  onm|iite  ^sutthc  refeigeiaUiig 
rtMclihie  on  eilhibltiaa  atour  oflea^  133  Btsle  Stvaat. 
The  machine  we  are  dmAtg  pioduces  hygienic  ioe 
as  well  as  a  Igw  temperature  suitable  for  keeping 
tbod  of  an  Uads.  t7«  will  be  pleased  to  demon- 
atmtn  sane  cf  its  advaataces  to  yoo. 


"  FIG.  3.— EXAMPIX  or  AtWtarlSEMENT. 

nf  consumers'  meters.  Card  index  records  of  meters,  pole- 
local;  ins,  uniii  rprnund  .services  and  customers  are  constantly 
mainuined  in  tile  office,  and  drawings  and  data  are  filed  alpha- 
betically in  a  special  safe.  The  addresiognpli  4nd  Ihe  aiddin^ 
machine  are  also  in  the  office. 

■  The  United  Electric  Light  Company  advertises  extensively 
in  tiw  local  newspaper,  changing  the  text  of  its  "write-upi^  froqa 
t&ne  to  time  as  dreumstanees  dictate.  Spedal  dfom  at?  made 
to  point  out  in  terser  pi4y  language  ibe  broad  ecnpomyf .  denn' 
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lineM  and  eonveBieaee  of  dcetricHjr  in  all  iu  appliatiom.  Hie 
yiaetioe  of  variety  in  t!w  adveitiiementt  is  fostered  by  the  almoat 
ntunberleu  applications  of  electricity  which  the  central  station 
tuppHet.  Two  examples  of  advertisements  are  shown  in  Figs. 
2  and  3. 

Circular  letters  are  sent  to  customers  as  occasion  warrants,  and 
nnt  circulars  bearing  upon  the  all-around  usefulness  of  dcctricity 
m  ooMtaDity  kept  before  the  pnblic  qre  in  the  omipaiqr'a  oSccSi 
«ii  tabM,  beride  the  caaMer'a  window,  Me.  Qutomcrt  are  abo 
•oUdlad  i>y  two  men  who  devote  practically  all  their  time  to 
getting  new  business.  An  excellent  exhibit  of  electrical  ap- 
pliances is  maintained  by  the  company  at  its  general  offices. 
These  are  located  on  the  ground  floor  at  133  State  Street,  and 
the  front  of  the  prcmisci  l.u'ii.  i'jil  by  two  large  '.wndows  filled 
with  electric  heating  or  other  equipment  of  interest  to  the  general 
public  Inside  are  set  up  ready  for  operation  at  will  electric 
ladiatori^  BaidnoM,  etpTci,  coffee  pota^  a  cigar  Ughicr,  small 
■otecs  and  an  electric  filter.  Bcaidca  Ac  latter  an  abown  two 
totdca  of  Lndknr  water  before  and  afler  treitmcBt,  nd  a  report 
by  an  expert  chemist  of  Springfield  showing  ^t  in  a  certain 
case  ihf  5  im;.'.'j  i  f  water  before  filtration  contained  from  .1x10 
to  ii.  KKi  h.i' tfri.i.  and  alter  filtration  from  16  to  140  bacteria 
only,  .:i  i t  il-.u  tioii  of  irotii  07  to  Q<3.8  per  cent.  A  refrigerating 
machine  driven  by  a  ^-hp,  lio-volt,  three-phase  induction  motor 
is  also  shown,  and  the  walls  are  hong  with  a  number  of  excel- 
lent photographs  of  the  company's  power  pfawt  exteriors  and 
mlcriors.  The  Mock  room  is  located  on  this  floor  and  is  biiip 
llaattr  lighted  by  Ncnm  laiBia.  KecidiaB'' tempt  are  also  used 
in  the  office.  On  ooe  of  the  waHs  is  a  paaelhoard  190a  which 
are  mounted  lamps  var}'ing  from  2  cp  to  50  cp  in  size,  wired  up 
for  service.  Adjoining  each  lamp  is  a  statement  of  the  cost  per 
hoar  at  dw  rcgidar  rales^  aa  fbUows: 

CoiT  na  Hous  at  RtooiAt  Ratis, 
i/ioc.  t/t'jc.  39'iooe.  4J/I90C.  si/iooe.  9,'ioc  ■  j/ioc  1  S/ioc  3  i/ioc 
jcp.    4Cp.     6ep.       Sci>.       10  cp.    16  cp.     *5cp.     J«  cp.  soep- 

The  rates  of  the  United  Electric  Light  Company  for  incan- 
deaeeat  service  are  qwdal  for  very  large  cintomers,  hut  in  gea> 
era!  they  are  baaed  upon  the  "Wright  Demand*  system.  Twice 

the  maximnm  demand  reading  is  charged  at  18  cents  per  lew-hour 
and  the  excess  at  8  cents.  A  sample  bill  is  reproduced  herewith 
I  Fig  i),  The  rates  for  motor  current  v.iry  irnm  $50  minimum 
yearly  charge  for  l-hp  motor  to  $600  minimum  for  the  aS-hp 
and  30-hp  sizes;  the  charge  per  kw-honr  varies  fiom  s  cents  in 
2-hp  to  5-hp  motors  to  3%  cents  in  35  or  jo-hp  motors.  Electric 
sign  current  costs  from  6  to.  8  cents  per  kw-bour,  on  a  separate 
meter,  and  current  lor  electric  beathig  coats  from  3  to  5  cents 
per  Icw-Ikmc  on  a  separate  meter.  No  diSGonnta  an  ned. 

Gm  competition  is  met  by  funisliing  a  better  HInmination 
at  fair  rates.  The  gas  are  has  been  vanquished  In  many  eases 
Viy  the  M^c  nf  the  \crn5t  lamp,  or  by  clusters  of  "Meridian" 
lamps  with  paKO'li  ^hules  Free  incandescent  renewals  are  made 
by  the  company,  :it-d  in  tit-w  inil.Tl'.  itnms  llie  i-.'nnpany  provides 
meters  and  lamps  wiibont  charge.  Ctivtomers  buy  their  own 
motors.  Over  500  alrrrnating  arc  lamps  of  the  enclosed  type  are 
ccaBneidal  service.  No  spparatns  is  rented  to  customers  and 
4e  company's  InipoclorB  are  dl  mafDimcd.  The  wbdow  light- 
4ag  buateicsa  hsa  become  very  highfy  developed  in  Springfield 
;and  deelric  signs  are  largely  used. 


Single-PliaM  Eqaipment  for  the  St  Ckir 
Tunnel 


Last  week  we  made  note  of  the  fact  that  St.  Clair  Tunnel  Com- 
-pany  had  adopted  single-phase  locomotives  for  the  operation  of 
-trains  tiirOHgh  the  Sarnia  tunnel,  and  mentioned  a  few  of  the 
•genera]  features  of  the  iastallatioo.  We  are  now  able  to  give 
-a  more  detailed  account  of  tlie  locomotives  and  the  power  equip- 
-ment  There  win  be  six  locomotives,  each  of  which  will  be 
mounted  on  three  pairs  of  driving  wheels  which  will  sustain  the 
entire  weight  distributed  by  e(|ualizfr  bars  similar  to  ttni«'  n>.ed 
in  steam  locomotive  practice,  will  have  an  outside  frame  sup- 
•|>orted  on  semi-elliptiral  springs,  am!  will  I  r  equ'pped  with  West- 
snghouae  friction  draft  gear,  MCB  automatic  couplings,  air  sand- 


ing apparatus,  and  bumper  stqw^  front  and  back.  Tlte  cab  wU 
be  of  sheet  steel  mounted  on  a  framework  of  iron  which  sup- 
ports both  walls  and  roof. 

The  principal  dimensions  will  be  approximately  as  follows: 
Length  over  end  silU,  27  ft,  9  in,;  rigid  wheel  base,  12  ft.  o  in.; 
width  over  all,  9  ft  6  in. ;  height  from  top  of  ra:l  to  top  of 
cab,  la  ft.  6  in. ;  diameter  of  driving  wheels,  62  in. 

The  operating  apfmratus  will  be  arranged  ahxv  the  sides  of 
(he  cA,  leaving  a  free  passageway  3.5  ft.  wide  the  entire  lengdi. 
The  cab  will  be  lighted  and  heated  by  electricity. 

Westtnghouse  combination  automatic  and  straight  air  and 


FM    I    -CROSS-SECTION.M.  VIFW  OF  Tl'.NNtL. 


American  driver  brakes  will  be  used.  The  air  supply  will  be 
provided  by  a  two-cylinder  motor-driven  air  compressor.  A 
motor  will  be  geared  to  each  axle^  giving  each  unith  a«  aggsw. 
gate  rated  capacity  of  7S0  hp.  The  motors  are  of  die  Wcstnig- 
honsc  single-phase,  series-wound,  compensating  type.  Each  m^ 
tor  will  weigh  complete  approximately  14,500  pounds,  the  arma- 
ture weighing  approximately  5,600  pounds. 

The  motor  frame  consists  of  a  sleel  cylinder  cast  in  one  piece 
and  cni  losed  iit  the  end  by  brackets  of  the  same  material,  which 
carry  the  bearings  and  oil  reservoirs     The  suspcni-ion  noses  and 
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safety  lugs  form  a  part  of  the  mafai  caadng.  Seats  for  the 

axle  bearings  are  cast  solid  with  the  frame.    Bearings  are  of 

phosphor-bronre  lined  with  babbitt,  and  each  is  divided  into  two 
parts  Tliey  are  of  exceptionally  large  dimensi  jns.  and  are  ar- 
ranged for  oil  waste  lubrication.  The  motors  arc  swung  between 
the  locomotive  frame  and  the  driving  axles  by  a  flexible  nose 
suspension  from  two  hangers  supported  by  a  truck  transom  and 
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|ia.<^ing  throuxh  heavy  lugs  with  helical  HpririRs  above  and  bclow 
(he  lug.  The  motors  are  held  to  the  axle  by  means  of  caps 
which  are  fsplit  at  <an  angle  of  35  deg.  with  the  perpendicular,  so 
thji  the  jfrcatcr  part  of  the  weight  is  l^pmc  by  solid  projections 
from  the  motor  frame  which  extend  over  the  axle  rather  than  by 
thf  cip  bolts.  Large  openings  above  and  below  provide  access  to 
tbc  commutator  and  brush  holders. 

Within  the  cylinder  of  the  motor  frame  there  is  built  up  a  core 
of  soft-steel  punchings,  forming  a  complete  laminated  field  core. 
The  punchings  arc  dovetailed  into  the  frame  and  clamped  be- 
tween end  rings  of  cast  steel.  The  field  coils  arc  wound  with 
copi>cr  strap  insulated  l>etwcen  turns  and  around  the  coils  by 
mira.  and  are  finished  by  taping  and  dipping,  and  arc  impregnated 
in  the  best  grade  of  varnishes,  providing  a  sealed  coil  which  can 
withstand  the  most  severe  intenial  heat,  and  is  practically  inde- 
llriKtiblc  under  the  usual  conditions  of  heavy  railway  ser\-ice. 

In  addition  to  the  main  coils  the  field  cure  carrie-  a  neutraliz- 
ing winding  which  consists  of  cojiper  bars  placed  in  slots  in  the 
pole  face*  and  joined  at  the  ends  by  connectors  of  copper  strap. 
.«<ia«ii>  form  one  continuous  winding  which  is  coinii-cted  in  scries 
with  the  main  field  winding  and  with  the  armature  circuit.  The 
magnrtiiing  effect  of  this  auxiliary  winding  is  directly  opposite  to 
ind  nrutrati/es  that  of  the  armature  winding,  thus  eliminating  (he 
fffat  of  armature  reaction  and  improving  the  commutation  and 
power  factor.  The  main  coils  can  be  easily  removed  without 
<Iis(urbing  the  auxiliary  winding. 

The  armature  cores  arc  formed  of  slotted  soft  sioel  punchings 
Irailt  up  upon  a  spider  and  keyc<I  in  place.  The  spider  is  forced 
upon  the  shaft  with  heavy  pressure  and  secured  by  a  steel  key. 
Cnili  of  copper  strap  arc  embedded  in  the  slots  and  joined  to 
form  a  closed  multi-circuit  winding  which  i<  cross-connected,  like 
the  multi-circuit  winding  of  a  direct-current  generator.  The  basis 
of  the  insulation  is  mica.  A  preventive  resistance  is  connected 
lietween  the  commutator  and  each  main  coil,  introducing  a  pre 
veiuive  action  which  is  cfTectivc  only  when  the  coil  is  passing 
uiider  the  brush. 

Daring  operation  a  forced  circulation  of  air  <upplie<l  by  motor- 
<lriven  blowers  enters  at  the  rear,  distributes  itself  thoroughly 
throughout  the  motor  and  escapes  through  the  perforated  cover 
over  the  commutator.  This  system  of  forced  ventilation  of  both 
motors  and  auxiliary  apparatus  secures  a  maxinntni  output  from 
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system  of  control  is  provided  with  pneumatically-operated 
switches,  and  circuit-breakers,  and  a  low-voltage'  control  circuit. 
.Any  unit  may  he  ctmtrollcd  from  either  end.  and  two  or  more 
units  may  be  coupled  together  and  operated  from  a  single  cab 
and  by  a  single  crew.  A  control  circuit  is  carried  from  one  unit 
to  the  next  by  means  of  connecting  sockets  and  jumpers  in  the 
usual  manner. 

Speed  control  of  the  driving  motors  is  secured  by  variation 
of  the  voltage  at  the  motors  obtained  by  means  of  taps  taken 
from  the  winding  of  the  auto-transformer  which  receives  cur- 
rent from  the  trolley  at  .i.ooo  volts  and  reduces  it  to  240  volts  or 
lower,  according  to  the  lap  employed.  These  taps  are  connected 
to  unit  switches  from  which  current  is  led  through  the  preven- 
tive coils  to  the  motors.  I-'our  unit  switches  serve  to  reverse  the 
field  coils  of  each  motor. 

The  unit  switches  are  in  effect  pneumatically-operated  circuit 
breakers  of  great  iH>wcr  and  reliability.  The  mechanism  is  such 
that  a  rolling  and  sliding  contact  is  obtained  when  the  switch 


FIG.  5. — CLTRVE  SHOWING  POWER  Rr.Qt'IREO  TO  DttAW  lOOft-TOS 
TKAINS  THROUGH  TUNNEL. 

closes  and  opens.  The  arc  is  broken  at  the  taps,  leaving  the 
contact  surfaces  smooth  and  unscarred.  F.ach  unit  has  a  mag- 
netic blow-out  coil  with  laminated  core.  The  switch  cylinders 
are  controlled  by  magneticilly-operated  valves,  current  for  which 
is  obtained  from  a  50-voIt  tap  from  the  auto-transformer.  The 
sequence  of  operation  is  governed  by  the  master  controller  in  con- 
{tinclion  with  a  system  of  interlocks  which  prevents  short-circuit 
of  the  steps  between  taps  from  the  auto-transformer  or  improper 
operation  of  the  controlling  mechanism.  At  any  running  point 
four  controlling  switches  arc  closed.  Through  the  preventive  coils 


Figs,  j  and  4.— Views  ok  Si.n(Jli;-Phasf.  Motor. 


a  given  weight  of  material,  and  a  high  ratio  of  continuous  out- 
put to  the  one-hour  motor  rating  common  in  railway  practice. 
It  alio  provides  effective  ventilation  while  the  locomotive  is  not 
in  operation  as  the  blower  may  be  driven  while  the  locomotive 
is  standing  at  the  station  or  at  the  end  of  the  line.  Motors  venti- 
lated in  this  manner  arc  enclosed  and  are  thereby  protected  from 
internal  damage  by  dirt  and  water  and  from  mechanical  injury. 

Each  motor  is  wound  for  240  volts  and  25  cycles  per  second 
and  has  a  nominal  rating  of  250  hp  on  the  basis  of  usual  elec- 
tric railway  practice. 

The  essential  elements  of  the  control  equipment  include  the 
^ofltcting  devices,  the  auto-transformers,  the  unit  switches,  the 
preventive  coils,  the  rcverser  and  master  controllers.   .-\  multi-unit 


approximately  the  same  amount  of  current  is  drawn  from  each  of 
the<e  switches  and  the  leads  to  which  they  are  connected.  To 
change  to  a  higher  voltage  on  the  motors,  the  master  controller  is 
moved  to  the  next  notch,  opening  the  last  switch  of  the  group  that 
is  closed  andxlosing  the  switch  next  higher,  with  the  result  that 
the  motor  voltage  is  shifted  up  one  step.  By  this  arrangement  the 
voltage  at  the  motor  will  be  completely  under  control  of  the  l<x-o- 
motivc  driver  and  may  be  varied  up  and  down  at  will  without  in- 
terrupting more  than  one-quarter  of  the  load  current.  Small 
switches  in  the  circuits  to  the  magnets  of  the  reversing  switches 
will  enable  any  motor  or  combination  of  motors  to  l>e  cut  out 
without  disturbing  the  others. 
Every  one  of  the  i"  controlling  connections  provides  an  cfficii-nt 
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rumrinf  point  This  number  is  ample  to  pm-ent  any  sHppiiif  of 

llic  driving  wheels  due  Jo  increase  cif  currciu  from  one  notch  to 
another.  Whether  empty  or  heavily  loaded,  operated  in  single 
'  ir  niu]|];,l<'  units,  torque  and  dra\v-li;{r  majT  liC  gnduallf  ap- 
plied  and  the  locomotive  started  without  jar. 

Ewh  looomotive  unit  will  be  equipped  with  a  pticttmatically^ 
operated  puntefraph  trolly  10  colket  ettrrait  from  the  over* 
head  lines  ontside  the  tumiet  and  ihriHiKhout  the  yards.  The 
proportions  of  ;h(.-  ii.intaKr.iph  will  he  such  that,  when  extended,' 
It  will  make  cuitt.ict  with  the  trolley  wire  3i  ft.  above  the  rail, 
and.  when  cloicd  down,  the  contact  .shoe  will  not  extend  more 
than  18  iu.  above  the  roof  of  the  loconiotive.  The  pantagrapb 
will  have  a  hroad  ba«i  and  will  be  eonstnicted  of  light  and  »6ff 
material  A  No.  4-0  grooved  overhead  trolley  wire  will  be  sus- 
pended from  a  single  ^li-in.,  high-strength,  double  galvanized, 
steel  str.niil,  m^■^^.•lIger  cable  li>  Iimiw  il  -,;irying  length  in 
such  a  ni.inncr  that  the  troUe>  wire  will  be  approximately  hori- 
zontal. The  mefisenger  cable  will  be  swwic  from  structural  iron 
bridges  of  suitable  length  to  span  the  proper  number  of  tracks. 
There  will  also  be  a  small  section  of  track  equipped  with  a  trolley 
liiu-  -wAng  hy  cMcn.iry  Mispcifcion  fiom  bracket  arms-  which 
iirc  supported  on  lalticc-work  poles. 

For  the  operation  of  the  electric  locomotives  a  complete  power 
plant  will  be  installed  by  the  St.  Clair  Tunnel  Company,  includ- 
'mg  two  i,25o-lcw,  3^  volla,  Hurce-pbase,  ss-cycle,  i,5oi>  r.p.ni., 
rotatincr  'icld,  Westinghonae  steam  luibine  units  with  the  neoes- 
sar>  foitiiileinetrt  of  switchboards,  exciters,  lightning  proieetive 

ap[Mr;itiis,  ell-  Tin-  NtJitlon  will  al-->  sujil''^  pnwer  ii>  h^;ht  the 
building*,  yards  and  tunnel,  to  operate  »notor-dri4t.'n  ccmrifugal 
and  triplex  pumps  which  drain  the  tunnel  and  appro.ichcs  and 
operate  the  sewage  system,  to  run  motors  in  the  ronndhouses 
and  for  other  pnipoaet. 

The  piunp  motors  will  be  of  the  three-phase  induction  type, 
wound  for  440  votts.  In  each  of  the  roundhouses,  one  at  Port 
Huriii^  am!  iiiK'  ill  S  imla,  tltere  will  be  iii?t:<ll<:il  a  50  •in,  three- 
phase  motor  to  be  operated  directly  at  the  transmission  e.m.f.  of 
3,900  volts.  There  will  he  two  40-Ww.  ijs-volt,  direct-current  ex- 
citer gcncratorsy  one  of  whidi  will  be  driven  by  a  stam  twl^e, 
the  other  being  direet  connected  to  a  3.30o^olt,  threcc-pfaaae  in- 
duction motor-  Till-'  ^wilclihiiard  will  iirnvidc  for  one  single- 
phB*ie  railway  Iccdcr.  iuur  llui'i- -plui'-i-  ininipinK  lt-''JiJcr!-,  and  four 
three-phase  lighting  feeders  A  Tirull  tiKi  lai' ir  used  in  conim 
tion  with  the  exciters  will  serve  tor  ntaiiunining  the  voltage  at  the 
proper  valtie. 

The  new  equipment  will  handle  that  portion  of  the  Grand  Trunk 
Railway  system  whidi  connects  die  divisions  terminating  at  P6rt 
Huron.  Mich,,  and  Sarnia,  Ont.,  on  opposite  ^iflc'^  n{  the  St. 
Clair  River.  The  tunnel  proper  is  6^032  ft.  long,  and  the  line 
tn  Ik-  electrically  operated,  measures  19^348  ft  from  terminal  to 
terminal. 

A  pair  of  the  new  units  wiN  be  capable  of  hauling  a  thousand- 
ton  train  through  the  timnel  without  division.  Mechanical  oon- 

Sfderations  limit  the  advisable  weight  of  train  in  the  tunnel  to 
tlu>f  ligures,  Heavi<  :  train-  imii  In'  dn  iiicfl  m-  -i-nl  tlimuRh  to- 
gether with  locomotives  in  front  and  behind.  The  sen-ice  re- 
quires that  each  unit  shalt  uke  a  train  of  300  tons  through  the 
tunnel  blodc  from  summit  to  summit  in  15  mhnites,  under  the 
following  conditions; 

It  will  In'  C'lUpVd  to  the  train  on  a  *i  >i  l  trai-?;  at  a  point  1.200 
ft.  from  tl'.f  luinmit  and  must  acc!.lcr;jtL'  i;  up  to  a  speed  of  12 
miles  per  hour  in  tw<)  minutes,  at  the  end  of  which  time  il  will 
have  reached  the  sununit  of  the  grade  leading  down  into  the 
tunnel.  It  will  then  run  down  a  grade  of  2  per  cent  tn  the  level 
track  in  the  tannd  at  a  speed  iMt  exceeding  25  miles  per  hour, 
continue  on  the  practically  level  stretch  under  the  river,  and  then 
draw  the  train  ii;'  .1  r"  '^  "f  sra.l.-  .it  iln-  r.itr  of  10  miles  per 
Iinnr  to  the  level  track  b>cy»iiul  iht  tuniu!  appr<>ai;ls  on  the  Other 
side.  It  must  then  gradually  accelerate-  tiic  Ir.im'until  a  speed 
of  18  miles  per  hour  is  reached.  Each  unit  must  be  capable  of 
eicerting  a  traetive  effort  of  aSiOoo  pounds  for  a  period  of  s  min- 
utcs.  in  nf!r?i(:riii  to  the  force  required  to  accelerate  the  train 
at  the  siariirii;  point  and  to  run  with  it  into  the  tenninal  yard,  from 
which  point  It  itupt  iiiiti)r(liat<  ly  f  in  back  to  a  position  1.200  ft, 
from  ihc  summit,  couple  to  another  train  and  be  ready  to  surt 
through  the  tunnel  in  the  opposite  direction.  It  must,  therefore. 


make  a  run  of  the  character  described  every  30  minutei. 

It  is  expected  that  the  electric  equipment  will  greatly  rcBev* 
ilie  pre^ent  traffic  congestion,  which  is  due  in  a  large  meatuVC  to 
the  necessity  of  dividing  trains  at  the  terminal  points,  ntd  will 
greatly  simplify  the  operation  of  the  road. 

The  work  of  installation  will  be  conducted  under  the  supervision 
of  Mr.  Bion  J.  .Arnold,  of  Chicago,  consulting  engineer  for  the 
turoid  company,  by  whom  the  plans  and  spedlicationt  were  pfc- 
parcd. 

New  Telephone  Patents. 

SVSIK.M  OF  TEl^l'UO.W. 

A  system  of  teiepbony  hat  been  patented  by  Mr.  A.  G.  Davis. 

'  of  Schenectady.  N',  Y..  in  which  the  telephone  current  Or  wave 
is  related  to  the  resonance  of  the  transmitting  circuit.  With  such 
a  svstcm  we  must,  of  course,  ha\  c  a  primary  source  of  alte  rnating 
current  which  producers  a  current  oi  freijucucy  .ind  wave  Kirm 
Mu  h  ill, It  it  is  inaudible  in  the  receiving  mechanism.  If  a  liiu- 
be  charged  with  such  a  current  and  then  by  the  proper  design 
of  the  telephone  instruments  with  regard  to  capacity  and  induc- 
tance, a  combination  circuit  may  be  formed  which  will  resonate 
perfectly,  or  in  as  near  pcrfi-ct  resonance  as  desirctl  with  the 
impressed  allern.itin^;  ^-nrniit.  Mr.  Dav,-,  mhocati  -  ;>  eirr 
itlightly  out  oi  tunc,  where  a  slight  cficct  upon  the  constants 
of  the  circuit  varies  the  current  rapidly.  For  a  transmitter  for 
varying  the  constants  he  sitggested  the  familiar  condenser  trans* 
mittrr  and  at<io  a  transmitter  similar  to  tiie  magneto  transmitter 

eXvf-it  tliat  it  i-  not  t>nl,-i ri/rd.  One  will  affect  ttie  ea;)acity.  tliP 
othtr  the  imiuctance,  Mr.  D.ni.^  coiiccivei  a  relation  Itetwrcn 
his  transmitter  and  resultant  current  such  that  the  instantane- 
ous current  values  will  approach  proportionaUty  with  the  in- 
stantaneous positions  of  the  diaplnagra  with  reference  to  its 
normal  position. 

A  multiplex  system  is  also  suggflitod  by  varying  the  frequency 
of  (<ie  ■nii)resve<l  alit-rn.-it ing  currents  and  providing  several  sim- 
ultaneous sources  of  supply. 

COM  WHO  mOHOMK  AMD  TBUKRAPB  SYSTBM. 

.\  eoinbitied  telephciie  ami  trlegrapli  -\  -teni  h.is  liet-n  brouglil 
out  by  I,  Kitsee,  of  Philadelpiiia.  tor  uac  aluujj  railways  N«r- 
mally  the  telephone  and  telegraph  are  both  connected  to  the  )!n'. 
The  former  is  of  no  effect  on  the  latter  because  of  coiiilcn^crs 
indodcd  in  its  cireuH.  Simitarly,  the  telegraph  Is  of  no  effect 
x^Oa  the  telephone  because,  first,  of  its  inducunce  and  second 
because  the  batteries  of  all  stations  are  similarly  poled  and  snh- 
stanliall',  equal.  In  order  to  telcRraph  the  -.ending  Station 
mu5t  reverse  its  battery.  This  is  the  key  to  the  invention. 

MBTY-Lim  SVSRH. 

R,  H,  Polk  'ia<  in\  i  !iterl  a  part:  line  ringing  device  which  COfr 
^is^s  of  specnil  swhvhboard  ciztuiti  .iilapted  by  the  use  of  two 
jacks  fnr  c.ich  two-party  line  to  ring  e.ich  station  the  same  as  f"r 
direct  use.  The  bells  of  the  stations,  one  oflf  each  side  01  the 
line,  are  grounded  through  condensers.  If  wc  ring  on  one  jack 
w<  ring  one  side  of  the  line.  If  we  ring  on  the  other  jack,  a 
reversing  relay  reverses  the  line  automatically. 


Letters  to  the  Editors, 


Switch  Mechanism. 

Ta  the  Editors  of  Ei.nrrttCAt  Wrmio : 

Sirs: — Your  editorial   of  neeemlier  2^\.  mi   'T, inverter 

Sub-Stations"  makes  .surne  pointed  reniaik^  abijiii  the  ,..r<i>eni 
cra/i'  in  the  ile>ii,'ii  of  switchboards  ill  which  everything  possible 
is  made  automaiic.  The  pendency  to  revert  to  simpler  a|iparatus 
is  apparent,  but  the  cost  of  some  of  the  switchboards  and  switch 
control  mechanisms  in  some  modem  stations  is  appulfing 
amounts,  in  a  great  many  cases,  to  nlnolute  waste.  As  1  have  said 
before  the  Intemational  I'.Urtrieal  Congress,  it  is  better  to  biirn 
Up  occasionally  an  inexpensive  switch  than  to  burn  up  all 
money  in  the  beginning  by  expensive  switches  and  mechanisms- 
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The  iwitchboard  ilMxiId  be  to  limpte  in  design  and  operation 

that  a  glance  at  its  face,  the  machines  and  lines  will  indicate 
the  use  of  every  piece  oi  apparatus  on  it.  1  have  been  criti- 
c:sed  b>  sonic  niRnners  for  the  "extrenie"  to  which  I  have 
gone  to  cliininatc  all  possible  autotnatic  apparatus  but  a  record 
of  the  operation  of  our  stations  sustains  my  course.  We  h^ve 
very  tittle  antomatic  a|i(i«nrtus,  yet  most  of  our  trouble  has  been 
wilii  tUs  dan  of  appanttn.  11w  Inad-aperaMd  or  'Imun-oper-- 
ated"  apparatus  has  practkalty  a  clean  record. 

I  would  also  plead  with  the  manafactnrert  to  make  stritchet 
of  two  clnxscs,  one  class  being  operated  electrically  or  by  oil  or 
kit  under  pressure,  and  the  other  arranged  for  the  simple';!  me- 
chanical operation.  Many  stations  do  not  r.eed.  and  some  can- 
not afford,  the  more  expensive  apparatus,  which  is  generally 
good  to  show — if  the  cost  is  not  mentioned.  Every  switch 
manufactured  ten  years  ago  is  probably  obsolete  loslajr,  which, 
should  be  remembered  when  bqring  out  new  twwk.  At  an  ex- 
anplti,  during  the  lasi  two  yc«r»  it  became  neccaniy  to  rt^bce 
every  W|h  Yoltagc  (witdi  or  ttitf  qratem  of  the  Califaniia  Gas 
ft  Electric  Corporation.  To  have  installed  the  apparatus  offered 
by  manufacturers  would  have  cost  about  $300^000.  Hand-oper- 
ated switches  of  our  own  make  were  installed  instead  at  less 
than  one-fifth  the  cost,  and  these  have  stood  every  test  that 
has  t>eeii  p«it  on  them.  Where  possible,  .-ill  switches  arc  oper.itcd 
by  a  simple  lever,  and  we  have  found  that  a  man  on  one  end 
of  a  lever  is  the  Muctt  way  of  prodacing  a  deiind  ratnlt  on 
the  other  end. 

SAif  FaAwaaco,  Cau  F.  G.  Bavh. 


Topical  Chsttfication  for  Electrical  £ngiiifieriiig 
Referetices. 


7*0  th*  Editmrt  of  ELEcniCAL  Wokld: 

Sas: — I  have  noted  with  intciest  the  recent  article  by  Mr. 
George  Faiaoni  on  "A,  Topical  Clawification  for  Etodrical  Bt»- 
sineeriog  Reference*,"  pages  pto^ia,  of  Vol.  XLVI  of  your 


I  thoroughly  approve  of  his  statements  concerning  a  topical 

ct«s-Nit>cation  with  encrgx  as  the  f iindaiiuiital  basis  of  the  arrange- 
ment :  the  i>ossihililies  for  e\p;iiision,  ;iMd  the  writing  and  elas-^i- 
tication  of  notes  on  cards  Mr.  Parsons'  illustration  with  respect 
to  the  Cooper  Hewitt  mercury  vapor  lamp  to  show  the  advantage 


of  the  topical  over  the  alphabetical  ctassilieatfon  is  apt.   I  may 

be  permitted  furtlur  'i  ri.rn-:iil  vf.ni  ih.it  the  topical  classificati' m 
is  inde^iendent  of  l.uiguagi  uiid  can  Ik:  employed  for  interna- 
tional service  where  no  alpliabcticil  c;;issihcation  could  serve. 
The  cta.s.sification  of  articles  on  "nitrogen"  with  its  German 
and  I'rench  equlvalcnta,  "StidotoO"  and  "aiote,"  will  illtatrate 
wliat  1  mean. 

I  dciire.  however,  to  call  Mr.  Paiaonf*  anentkm  to  tha  tet 
that  the  International  Inatitnie  of  KbHograplir  of  Brnaads  baa 
publtihed  in  Frendi  a  very  comideraNe  devdopncnt  of  Mdvil 
Dewey's  last  classification,  which  i.s  at  least  wordty  of  mention. 

Mr.  Parsons  could  Iwve  distinguished  more  thoroughly  W- 
tween  the  manuiaclurf  and  Uif  of  electrical  machinery,  allliough 
the  basis  of  the  classification  is  "energy."  The  electrochemical 
engineer  manufacturing  accumulators  will  not  be  satisfied  with 
the  complete  separation  ol  this  subject  from  "primary  eells"; 
"accwnulaion''  and  "primaiy  cdla"  dnndd  have  a  general  bead 
fat  common.  Many  patents,  for  fautanee,  are  taken  out  on  jars, 
grids,  insulators,  etc,  covering  dicir  om  in  both  primary  and 
secondary  cells.  If  no  general  head  is  provided  audi  references 
must  be  duplicated. 

It  would  further  seem  Mr.  Parsons'  intention  to  place  notes 
on  fuses,  circuit-breakers,  etc.,  in  at  least  three  places  This 
would  asain  nut  satisfy  ilie  manufacturer  of  these  articles,  unless 
it  is  intended  to  group  duplications  of  such  reference  under  the 
sub-heads,  "Interior  wiriiig." 

The  subdivision  "Chcmistxy  and  direct  products,"  if  signjfying 
deetiodMmistry,  it  would  be  impoaHMa  to  devciap  and  retain 
condslently  under  dectrical  engineering.  If  tin  dasaifieation 
is  to  follow  Dewey  and  unifiDnnhy  canot  be  owempliasind— 
this  subject  belongs  properly  to  *dicnded  tedinology"  and  to 

"metallurgy." 

I  would  further  rec<rinmend  the  use  of  sj-;il«  N  ^im!  il-.ciiiut 
syinhfils,  as  suggested  by  Uewey,  have  been  found  the  simplest— 
for  the  subjects;  especially  if  the  notes  are  numeroos  and  are 
to  be  frequently  woriced  with,  and  if  time  is  a  factor. 

These  dcdmal  symbols  also  tend  to  equalise  diairteit  of  like 
importance  and  will  remove  sndi  distortion  as  is  to  be  noted  m 
Mr.  Parsons'  dassifieatioR  where  "electrdytie  rectifiers*  (a 
second-place  sub-head  under  "transformation."  appears  to  be  nf 
as  much  importance  as  the  second-place  sub-head  under  "ulitixa- 
tion,"  "electric  railways." 

CoxauuM  BiBuocaAPHicuM,  Zi;aicH.  A.  L.  Voce. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


,  Moton  aad  TranCannen. 

5'illg/f-/''i,)j.-  .Uii/.f.— .\MMnN,— In  .1  report  of  the  Oljnipia 
electric  cxhilntii  n  in  l.umhm.  a  lo-hp  Ciuldschmidl  n>otor,  built 
by  Crompton  &  Oi  for  750  r  p  ni.. 
with  four  subdivided  slip  rings,  is 
described.  The  rotor  has  a  three- 
phase  star  winding.  On  each  of  the 
slip  rings  a  nmnber  of  insulated  rods 
is  placed  corresponding  to  the  num- 
ber of  poles.  These  insulated  rods 
are  all  connected  with  the  neutral 
point  of  the  rotor  winding.  The  ar- 
rangement IS  shown  in  Fig.  i  and  the 
action  is  as  follows:  It  a  bru»h  is 
in  such  a  position  tli.u  it  nmects  the 
SI9  ring  with  one  oi  the  insulated 
rods,  one  of  the  rotor  phases  is  short* 
drcuitcd  and  gives  a  rcpulaioo  tontue. 
Tha  corresponding  podtion  of  the 
bmdics  on  tlie  (fiffcrcnt  dip  rings 
yields  a  contintMms  torque.  The 
brushes  on  the  slip  rings  arc  con- 
nected with  a  starting  resistance 
which  is  pradu.'illy  shi..rt  eireiiiti-il. 
The  motor  then  contiiiues  to  run  as 


Klti  I.— slNGU>niASB 
MOTCML 


an  induction  motor.  The  motor  control  is  secomptished  by  a  small 

displacement  of  the  brush  yoke  and  for  this  purpose  the  l:itter 
is  connected  mechanically  with  the  regiilatr.r.  The  motor  gives 
a  starting  torque  er|uril  to  1.75  times  the  fiill-lii.Til  torque  while 
consutning  1.5  limes  the  current.  The  controller  which  is 
used  with  this  nwtor  for  elevators  is  provided  with  a  brake- 
cylidder  to  prevent  too  rapid  switcliing>in,  while  on  the  other 
hand  an  immediate  switching-olf  is  accomplisfaed  by  aprings. 
r-£M.  Znt^  December  aA. 

Comfemtated  Single-Phut  Jfetor.— Libmarm.— In  studying 
the  compensation  of  singk-phasc  motors  the  author  has  been 
led  to  a  class  of  comfwnsaied  motors,  the  feature  of  which  i» 
that  the  compensation  of  the  phase  difference  is  obtained  with- 
out auxiliary  brushes  so  that  the  number  of  necessary  brushes 
becomes  equal  to  the  number  of  poles.  The  author  proposes 
to  discuss  in  his  article  the  theory  of  these  motors  atid  to 
compare  the  theoretical  ooiidtniaos  with  the  results  nbtained 
in  practice.  The  aRangemcDt  diiciissed  hy  him  is  shown  in 
Fig.  a.  It  shows  an  ordfaaqr  repnUon  motor  with  a  eom- 
mnUtor  and  short^Ruitcd  brashes,  lha  Une  betw  een  the 
brushes  being  displaced  against  the  direction  of  the  primary 
field  The  st.ntor  may  have  an  ordinary  continuous  winding, 
supplieil  with  current  at  twi>  points,  a  b,  but  being  .ilso  con- 
nected at  two  other  points,  r  il,  \Mlh  11  ailjiist.ihlr  rciiclance, 
L,    The  author  shows  that  by  properly  adjusting  the  value 
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of  L  and  the  angle  between  the  lines,  C  d,  and  the  direction 
of  the  priinar)'  tield,  it  is  possible  to  obtain  perfect  compensation 
of  (he  phase  difference  at  different  loads.  At  the  same  lime 
it  is  possible  to  adjust  tbe  torque  bjr  this  method.  Further,  if 
the  magnetic  rdnctance  it  the  same  in  all  directions,  a  perfect 
revolTing  Md  is  obtained  at  synchronism  and  consequently  the 

voltage  between  the  segments  of 
the  commntator  diiappcnr^  at 
this  speed.  In  the  present  install- 
ment the  author  gives  the  math- 
ematical theory.— L'£c/iiira^f 
December  33. 

CtMMiwatoKffN  Fo/m.— AaMOfA.— 
A  note  iqpplenientary  to  his  re- 
oat  dMorelkal  aitide  on  conaui- 
tat&m  of  direct-current  machines 
and  intcrpolc  con'triu-tion  He 
gives  a  mimencil  ex^unpk  from 
practice.  In  this  case  the  react- 
ance e.m.f.  calculated  according  to 
Hobart  is  0.92  volt  and  calculated 
according  to  Mueller  is  0.75  volt; 
no,  ai^-ooHKNSATCs  Mom.  since  a  reacianee  e.m.f.  below  a 

Tolta  is  oonsidered  the  eriterioo 
for  good  eommtttation  it  would  follow  that  the  machine  should 
bellavc  well  r.b  I  <  c  iniiTiiitatiijii  .\'^  a  matter  of  fact,  however, 
it  tends  tu  spark.  This  shows  that  the  reactance  voltage  alone 
<]'  >c  s  not  ddermioe  tbc  liabilitT  (o  spark.— Zrir.  f.  Ekk.  (^Henna), 
December  24. 

Utgt  £r^M<j«a,— ittyrAL.— An  illustrated  description  of  a 
gas>dri«CB  generating  set  exhibited  at  Liege.  The  aso-hp  gas- 
engine  is  exfaibiled  hy  (he  Dcutz  Company,  the  generator  by  the 
Garbe-Lahmeyer  Co.  The  speed  is  ifo  revoluti<»s  and  the  I43-I(W 
generator  gives  i,J40  amperes  at  115  volls.  Details  of  dimensions 
are  wi'moj—VBiMrag*  Ettc,  December  23. 

Lights  and  Ugbtimg. 

Conduelkity  of  the  I'afor  from  Ihc  ^^ercury  Are.— Cntut. — 
.•\n  abstract  of  a  paper  presented  before  the  Am.  Pli>^  So'\  on 
an  investigation  of  the  space  in  the  neighhurhood  01  a  mercury 
arc.  The  vapor  coming  from  a  mercury  arc  is  highly  con- 
ducting. A  luminous  space  gradually  spreads  out  from  the  arc, 
and  the  front  of  this  re-jion  has  the  greatest  conductivity  and 
(be  greatest  luminosity.  This  conductivity  is  not  due  directly  to 
ions  comng  from  the  arc,  nor  to  rays  sent  out  by  it  It  is  not 
due  to  any  leakage  over  the  surface  of  the  glass.  It  is  probably 
not  due  to  the  high  temperature  of  the  R.is.  A  probable  ex- 
plrni.Ttinii  i<  MiKKcs((  il  Viy  TVnf  Krnest  Mt-rriti,  t\,x;  that 
when  the  ions  first  reCMnibine.  lliey  are  in  a  iMiidil n 'ii  iiii^l.ihle 
equilibrium,  much  like  the  iiti-ni--  i  t  r.ii|-i>-rictivi'  iii;itter  and 
that  many  of  these  combinations  break  up  again  into  i"i-it:ve 
and  negative  ions.  There  an  e.m.f.  between  clccti  1  Ir^  in- 
serted in  different  parts  of  the  tube,  which  is  possibly  due  to  the 
more  rapid  diffusion  of  tbe  negative  ioM^Phys.  Rev>,  December. 


Pmeer  in  Cement  Pbml. — An  illustrated  article  on  the  electric 
power  pl.int  of  the  Lakeficld  Portland  Cement  Co.  Electric  pow- 
er is  transmitted  from  two  hydraulic  stations.  There  arc  eoti- 
nrcted  to  the  various  maebiiiery  throughout  the  works  four 
iiii>  b|i.  five  50-hp  and  one  15-hp  and  tWO  lO-hp  induction  mo- 
tors.— LanaJiaii  FAec.  .V<Ti'.t.  December. 

Eleelrieily  in  JfinM.— (iLAKi.vt.— An  illustrated  description  of 
some  electrical  installations  in  European  mines,  describing  dif- 
ferent kinds  of  apparatus  for  chain  and  looorootive  haulage, 
hoisting  and  ventilating.— .Viii^i  and  Jfja^ra/*,  January. 

h'.Uitiic  ll'iitdinx — Chki-lkt. — A  paper  presented  liefiire  the 
I, live  rot:Krrs-.  on  the  elertrif  driving  of  wirvling  drums  for  inl- 
mouih  haulage,  with  special  reference  to  the  practice  at  a  French 
mitie.— Lond.  Blee.  Rev.,  December  15. 

Fm  0/otiwr«.— Smow.— An  ilhistrated  article  of  a  general  na- 
ture on  the  conditiaa  of  fan-blower  itttgnj—Catder's  Mog., 
January. 


lii'i-ilric  Cal'staiis. — D.\vv  and  Raudot. — An  article  on  electric 
capstans,  which  arc  divided  into  three  classes:  First,  those  with 
direct-conitccted  molars,  second  with  spur  gearing,  and  third 
with  worm  gearing.  The  authors  are  in  general  favor  of  the 
second  dass.  Some  results  widi  an  electric  capstan  of  a  Frendi 
make  are  given. — L'lndustrie  Ettc,  December  ^5. 

ia//icf.— Pfjikins.— A  fully  illustrated  article  on  large  elcc- 
tncaHy-driven  lathes.— /ron  Age,  Jannaty  4. 

EMcUncy  of  Steam  riirWaM.— MASfitnan  amb  AmiM,— Two 
communications  la  udiieh  tiie  authon  contintte  their  controversy 
oa  the  method  of  determininc  the  dBdeocy  of  steam  turbines. 
Zeit..  December  A 

Biiiicr  Water. — Snow. — .\n  illustrated  paper  or,  \',  atcr  soften- 
ing for  boiler  use. — Jonf.  U'efttrn  Soe.  Engs.,  December. 

Cut  of  /'oarr— GairFiM.— An  article  giving  formulas  and  a 
diagram  for  calculating  the  cost  of  generating  electric  power 
for  varyiiv  cost  of  ooal  and  for  varying  average  ontput  of  the 
machines  expressed  as  fraction  of  their  rated  capacity^— <Sf.  R^y 
lour.,  December  jp. 

Tractioii. 

Hanger  Bolt*,—1woan.~Ka  article  00  preventing  the  failure 
of  insulated  hanger  bolts  on  decide  tramways.  Tbe  failure  •& 
due  to  the  deposition  of  eoinducting  and  foreign  matter  and  to 
the  fonnation  of  oxides,  and  these  again  are  caused  by  moisture 

which  is  thrrnvii  into  the  baiiRcr  us  i!...'  wlu-el  passes  un- 

der it.  Tlic  aulliiir,  tlu  reforc.  iiut  ip.jM".  i  shield  between  the 
trolley  wheels  and  tbe  boll  He  does  thi-  by  -tamping  out  an  an- 
nular disc  from  hard  or  flexible  tibre,  rubber,  dermatine,  or  even  ,1 
metal  sheet,  which  is  threaded  over  the  end  of  the  hanger  b<ili. 
and  retained  in  position  hy  damping  it  between  tbe  top  of  the 
lug  of  the  car  and  the  nadeiaide  of  die  hanger  bolt  Some  re- 
sults are  given  from  actual  practiee.— Land.  Eltc.  Rev^  De- 
cember at). 

Electric  .  Uii.imnbilcs. — Jon.,— The  .t  i'  .t  .  rilieises  the  article 
of  Rae,  published  in  Elcc,  World  aiul  iCng.  October  21,  IQ05 
In  calculating  the  power  rcqnired  to  start  and  run  a  truck  of  <j 
tons,  Rae  assumes  a  draw-bar  pull  of  30  lbs.  per  ton,  and  he 
i.ilculates  that  two  electric  motors  giving  together  4.8  hp  would 
be  sufficient  to  run  this  truck.  The  writer  claims  that  this  is  far 
too  loi^  and  that  the  "whole  artide,  with  calenlationa,  curves 
and  rcauits,  n  nnfbrtimatdy  based  upon  these  false  premises 
and  is  therefore  erroneous."— Lend.  EUc.  Rev.,  December  29. 

Improvements  in  T'  uck !  — Cook  —  .\n  abstract  of  a  paper  read 
before  the  (Brit.)  Tramways  and  Light  Railw.ays  .Xssociation. 
The  author  diKUSies  various  improvements  in  the  construction 
of  trucks.  The  author  considers  the  ndial  truck  as  one  of  the 
most  important  improvements,  unce  it  combines  the  best  quali- 
ties of  tbe  single-truck  car  and  the  douUe-tmck  car.— Lond. 
Etee.,  December  ». 

Installations,  Systems  and  Appliances. 

SuperfiiioH  of  Eledric  inslaiUtions:  Occident  Slaliities.— 
Passavakt.— A  paper  read  before  the  Berlin  Flee,  Soc.  Prus- 
sia, intends  to  introduce  supervision  of  all  electrical  installations 
by  the  govetmnent  The-  author  as  a  repreacatative  of  the  electri- 
cal indnstty  is  strongly  opposed  to  this.  Five  years  ago  the  act 
of  regulations  and  rules  for  electric  installations,  prepared  and 
.idopted  hy  the  German  Assoc.  of  Elec.  Imir- .  w.i>  ivi  strictiv 
followed  by  all  firms,  and  the  association  could  not  enforce  the 
rules.   At  that  time  some  of  the  electrical  engineers  bemg  an- 
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noycd  by  ^  oppositioa  calied  ior  snperrision  by  the  govern- 
ment. This  is  now  oonsideKd  to  have  been  a  great  mistake, 
and  it  is  thought  that  such  Sttpervisiun  ubm  becoming  ,1  Uw  will 
hurt  Ihc  developmttts  of  elccirical  iiidiiMrics  in  Germany. 
There  is  thought  to  be  no  jusli5cation  for  official  supervi^ 
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oi  electrical  planu.  In  1904  there  were  in  GennatKr  between 
aoMOD  aad  ^pfieo  aocidcxris.  of  whicb  ijooo  wefe  faul,  but 
fflnouc  flieie  1,000  there  were  only  16  electrical  accidents  and 
half  of  them  occurred  in  high-ten»ion  installations  and  were  due 
:u  great  carclossness.  The  |ir>\'rding  atatistica  On  fatal  aeeideaia 
111  mmr s  are  given  for  four  vcars. 

Dure  were  one  hundred  times  a*  many  fatal  accidents 
due  to  the  brcaking-in  of  tunnels,  etc..  as  to  electricity.  During 
the  first  II  months  of  1905  there  were  7  fatal  accideata  in  Gcr- 
maay  due  to  escaping  wn,  and  48  accidents  due  lo  gaa  explo- 
aiona,  but  nobody  has  yet-ttunq^t  of  lupervirion  of  cwery  gaa 
hutaOatkm  by  the  goveninieni.  The  claim  that  there  arc  dangers 
of  lire  from  electricity  is  thought  to  lie  very  much  exnggerated. 

From  tli<  -t;u!;-liL"s  i  t  a  !arp(  rjcrmnn  (irf  in^iir.irirc  tonipany 
it  appeitrs  ttiat  duririp  rl.c  ht-vni  y-.  rus  ittiii  l&>4  to  1900  there 
were  42,360  tirrs,  of  wimh  o:.ly  169.  that  is.  about  0.4  per  cent, 
were  due  to  e]cc1ricir>'.  It  is  significant  that  the  number  of  elec- 
tric fires  in  the  four  years  from  1901  to  1904  has  remained  al- 
most the  same,  although  the  number  of  electric  installations  has 
ver>'  much  increased.  The  author  ooodudcs  that  thia  shows  that 
the  rules  and  regulationa  of  Iht  assoeiatioa  are  now  flndiiig 
general  recognition  in  pncticei  although  they  are  not  enforced 
by  the  government,  nnil  that  general  government  contiot  kouM 
be  a  nuisance.  Ha  agice*  that  special  buildings,  such  as  thoa-.rcs, 

'^tnri:-Iu  iibCS,  etc  should  be  siilii<-ct(-d  to  govemif.cnt  control, 
but  on  account  of  their  special  chanicier  and  not  on  account  oi 
the  electricity  used  in  them. — Elek.  Zcit.,  December  28. 

BtrU*  EUetrieily  Works.— A  sutistical  arti<te  on  the  develop^ 
inent  of  the  Berlin  Electricity  Worha.  Tig.  3  riwwa  ^  develop- 
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meat  from  i8m  to  1905.  All  the  figures  represent  kw-bouia  eoii> 
samed.  Hie  drawn-out  curve  givet  the  consumption  of  dectric 
energy  for  motor.s  (37.219  kw-hours  tn  1904-5) :  the  light  dotted 

line  the  cnin'itTiplMn  frsr  traction  purport--  1  4;.j>S  kw-hours 
in  190.1  ;  ;  tlic  hii;tn--i  curve  t;i\es  tl'.e  ti:|,il  i-  nisiiniplioii.  On 
Jti-ie  yj.  k^lit.  !J.5^v  flri'inc  nuiiurs  w  i./gi  rgale  c;;i>.'i€ity 

of  39.921  hp  were  coniiecled  to  tiie  mains.  They  were  ubi.il  for 
the  following  purposes:  Ventilators,  1,868  motors  (601  hp); 
presses,  1,730  (5,005  hp);  meUl-worker  shops.  1,775  (7,551  hp); 
elevators,  tj6ffi  ({Ii7ti4  hp);  wood-worlccr  shops,  1,041  (4751  hp) ; 
batchers,  6/6  (.3^394  bp) ;  grinding  and  potiahing  machines, 
376  (1J90  hp);  paper  cutters,  jtig  (1,149  hp);  pumps,  252 
(906  hp);  sewing  machines,  S2n  ( jni  hp);  cloth  cutters,  194 
(140  hp);  laundries,  330  (67^  lipS:  ?poolinR  machines,  96 
(274  hp);  leather-woikir  shn-.s.  in  14;;'  lip):  electroplating 
shops,  75  (239  hp)  ;  for  driving  dynamo.s,  70  kHv)  hp)  ;  for  grind- 
ing and  roasting  coffee,  78  (IS3  hp);  for  cleaning  hats,  27  (74 
hp);  for  miscellaneous  purposes,  1,446  (3,491  hp).  For  the 
year  1904'$  there  was  an  increase  of  1^37  electric  motors  tnv^ 
ing  a  total  cafncity  of  6^139  hp.   At  the  end  of  June^,  1905, 


the  loul  length  of  the  cable  network  oi  the  Berlin  Electricity 
Woiles  was  3^736  Idlometert.— Zei).  BUk,  (Vienna),  Decem- 
ber «4. 

Power  in  Tan  (Mce  BuiWwffx.— Brwjamik.— An  arttde  giving 
the  re^iiiis  of  --.eTse  tests  of  the  pouir  plants  of  tlirec  uffice 
buildings  tn  t.!lt\ eland.  A  and  ii  Ix-ing  14-slory  h  kIi  hujijings, 
relatively  narr: an  1  deep,  while  C  is  t'nly  lu  -torit  •  in  height, 
but  covers  a  l.irge  area.  A  and  B  employ  hydraulic  elevators 
while  in  C  electricity  is  used  both  for  lighting  and  for  elevator 
aervioe.  The  cost  of  boiler  hp  per  day  was  17.B  cents  in  A. 
14-S  cents  in  B,  and  18.5  ceala  in  C  These  figoree  do  not 
itKlude  rent,  intierest»  or  depreciation.  The  high  coat  Of  power 
compared  with  that  in  a  power  plant  is  due  to  the  boilers  being 
run  so  much  below  their  cajniv-itv.  The  total  cost  of  power  per 
square  foot  of  space  per  vcar  works  out  as  16.3  cents  in  A, 
fa6  cents  in  B,  and  6.2ft  conts  in  C  I  he-c  tltjures  Acjm  very 
low,  compared  with  figures  of  Wilson  irom  tests  of  New 
York  sky-scrapers,  who  found  the  corresponding  cost  for  build- 
ings of  IS  and  18  and  16  stories  as  35  cents,  15  cents  and  14 
eentt,  revcctively.  "The  extremely  low  cost  shown  Igr  building 
C  would  accm  to  indicate  better  eoonooty  in  power  for  a  mod- 
■  crately  high  building  covering  a  large  area  ttun  for  the  tower- 
type  of  building.  The  use  of  electric  elevators  in  place  of  hy- 
draulic elevators  points  to  a  saving  in  power.  The  cost  ot 
I  leetrir  p  i  Aer  in  this  building  was  about  t  CCUtS  pCr  kilowatt- 
how.  —Cassitr's  Mag..  January. 

Lead  Poisoning  Due  lo  l)t<-  EU.  iralysis  of  a  li'alfr  Piff. — 
Latham. — An  abstract  of  a  paper  read  before  the  Brit.  Asso. 
of  Water  Works  Engs.  The  author  refers  to  a  case  of  lead  poi- 
soning which  was  clearly  traced  to  the  electrolytic  effect  of 
a  lcakag«  current  on  a  water,  pipe:  The  paper  ernphaaiOT  the 
inportanee  of  earthing  in  an  effective  flsanner,  at  icaenliag 
station,  the  negative  pole  of  an  iminsnlated  return  system  of 

pri\  ate  hr  iisi  wirinp;  If  thi-  precaution  is  t.-ikef.  a-nl  \he  ir^stal- 
latioii  1^  ■j'.hei « isf  eartietl  uiil  ill  .1  •sat isfactuiy  manner,  'here 
I'-  lii-  lik./liliL.i  il  of  any  electrolvbi-.  neeurring. — Li^nd  . 
iXtembcr  22.— In  the  same  issue  a  letter  by  Nalder  records 
a  case  in  which  an  electric  lighting  company's  own  cable  was 
damaged  by  electrolysis.  This  matter  is  commented  on  edi- 
torially. — Lond.  F.lcc,  Decern  her  22.  « 

Tur^mg  m  High-TetuioH  JJnetj—DAva.—An  account  of  oacil- 
lographic  researches  made  by  the  Central  Electrical  Laboratory  of 
Paris  on  the  high-tension  circuit  of  the  Mediterranean  Coast 
Power  Co.  Instantaneous  values  of  eJn.f.  and  current  were 
obtained  by  means  ot  a  HImdel-Charpcnticr  osciUoijrapli.  Vari- 
ous oscillographs  are  rfproduccd- — Elec.  Kev.,  January  6. 

BltctritUy  on  Board  5'/ii/'.— KERGAROUETi— A  eodtinuation  of 
his  article  on  applications  of  electricity  on  war  ships.  The 
anthor  considen  ^  adoption  of  n  voltage  of  lao  at  an  hnpor- 
tamt  progreas.  He  deals  wMi  the  methodi  of  wiring  and  di>tri« 
bnlion.— Z,'£r/i]i  TQ£e  Efee..  l^ecember  rtf, 

Chicago  .Station.  A  iv.'.'y  iKn-iraleil  de>Lription  of  the  Fi-1< 
Street  Station  of  tlic  ComjU'-invvealth  Electric  Co.,  of  Chicago, 
It  ciiiiippcd  entirely  with  steam  turbines,  and  the  most  modern 
apparatus,  and  will  have  a  capacity  of  156,000  kw. — H'estern 
Bke»  Januaiy  6. 

Eiectrophyslca  and  Magnetism. 

^Vry  Thin  f r/iH*.— KoENir.SBEitCEfc  and  Mueixer. — A  dc-'crip- 
tion  of  a  method  by  which  the  authors  arc  able  to  observe  op- 
tically an  oxide  film  on  a  metal  of  molecular  thickness.  One 
conclusion  drawn  i.s  that  the  passivity  of  iron  cannot  be  due  to 
an  oxide  Sba^Phys.  Ztit,  December  i. 

Mtcntriitt  tko  St*td  of  Retntit»  £eiyrv->MAXx.— The  prin» 
ciple  of  Ua  method  is  the  aanu  as  mentiooed  recently  la  the 
Digest.  The  author  has  nOw  modified  Ae  method  ao  as  to  be 
■i-^ipl;'' ihlr  for  tiemonstration .  purposes  in  the  leetnre  socmi.— 
i'liyj.  Znt.,  December  I. 

i  trctronic  r/ie'(>rv.— Bucheres  — .\  note  in  whitli  the  author 
expresses  doubts  as  to  the  validity  of  Lorentz's  hypothesis  of 
deformed  electrons  and  offers,  himself,  a  modified  h>'pothesis 
of  an  incompressible  deformed  electron  which  is  believed  to  avoid 
some  difficulties.— PAvi.  Zeit..  December  I. 

Diseharget  Tkromgk  (?«<».— WaaiLMV.— An  historical  sum- 
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niarj'  "f  rc-carchcs  mi  the  liischarye  of  clcctricily  in  gases,  up 
to  the  foundation  of  the  electronic  theory.— Duserlalion  of  Cath- 
ik  Unbf.  «/  AmtHea,  Washington,  1905. 


Storage  Ba//«-nV,v.^P.\RK.  A  paper  read  before  the  Leeds  Sec- 
tion of  the  (Brit.)  Iiist.  of  Elcc.  Engs.,  on  storage  batteries, 
their  deferioraticn  ,itiil  tlie  cost.  The  author  discii';5cs  the  usual 
impuritic<:  in  sulphuric  acid  atid  water.  Pure  distilled  water 
should  always  be  used  since  its  eo«t  is  triflins  in  coaiparison 
with  the  cost  of  a  new  Intteiy  which  the  use  of  impure  water 
inight  entail.  The  prscttce  which  some  central  station  engineers 
ndnpt  of  lining  the  condensed  steam  from  the  boilers  ;-  dan- 
gerous, because  boiler  water,  in  addition  to  its  natural  im- 
purities, often  contains  some  special  alkaline  softening  fluid. 
Another  equally  dangerous  aMtom  with  some  engineers  is  lo 
add  from  1  01.  to  a  oc  of  amnumium  sulphate,  sodium  sal- 
plMte  or  sodiinn  carl>onatc  per  gallon  of  the  electrolyte,  with  the 
object  of  improving  the  roiulition  of  tlic  cells.  This  practice, 
while  giving  a  rich  coUir  t  i  tlic  pl.it<  n  in  liiin-  acts  detrimentally 
on  them.  diniiiii>liiiiK'  hoth  the  capacity  and  the  efficiency.  Ac- 
cepting the  limitatiu:is  put  by  battery  makers  on  the  amount  of 
in^rilics  allowable,  it  would  seem  that  the  electrolyte  should 
be  free  from  arsenic,  nttrogen  compounds,  sulphuretted  hydro- 
•s'L-n,  Mtlphiiroiis  ricid.  and  organic  ni.itter.  and  that  it  should 
contain  only  mere  traces  of  hydrochloric  acid  and  iron.  The 
author  is  making  a  long  series  of  tests  on  the  effect  of  different 
impurities  in  the  electrolyte  on  the  behavior  of  the  battery.  In 
the  results  m  far  obtained  sulphurous  add  appeared  to  have  a 
deteriorating  eflfect.  although  the  tests  are  not  yet  closed.  Some 
results  are  given  of  tests  of  a  lead  battery  with  ditTcrcnt  r.itrs 
of  charge  and  discharge.  One  of  the  diagram^  given  by  the 
autltor  shows  clearly  that  tin-  higher  the  discharge  rate,  the 
shorter  is  the  time  rcquirr<l  fi  r  recharging  and  the  smaller  the 
output   Fig.  4  shows  the  results  of  tesu  made  to  determine 
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the  ellect  of  different  rates  of  charge  upon  the  discharge  cap- 
aciljf  at  a  certain  constant  rate  The  curves  Olow  iliat  within 
the  current  limits  taken  the  rate  of  charge  has  but  little  or  no 
effect  on  the  output  of  the  cell  at  the  portictdar  rate  of  diadmrge. 
— Lond.  Eitc,  December  31^ 

Inimont  BWtet  of  Acid  Piektes  on  Steel— Bmcm.  A  phe- 
nomenon attendant  npon  the  pickling  of  iron  and  steel  articles 
by  the  use  of  acid  solutions  is  the  influence  which  such  treal- 
mnit  exerts  ujion  tile  physical  properties  of  the  metal  The  in- 
jurious effect  is  often  shown  by  the  ruin  of  steel  wrings  and 
other  tempered  articles  whkh  aeddentally  or  by  design  have 
been  subjected  to  the  action  of  acid  solutions.  The  author 
has  studied  the  cause  of  this  phenomenon  and  shows  that  the 
brittleness  or  "rotting'"  uf  irnn  ami  steel  is  due  to  ibc  penetra- 
tion into  its  pores  of  liydrogcn  rather  than  of  acid,  so  that  any 
metliod  which  would  prevent  the  liberation  of  hydrogen  would 
do  away  with  the  usually  eonsequent  brittleness.  If  nitric  acid 
of  saeii  strength  diat  no  hydrogen  is  evolved  be  used,  a  bent 
steel  wire  may  be  completely  dissolved  without  hreaking.  while 
when  other  acids  are  employed  the  wire  snaps  in  two  before  cor- 


rosion lias  proctided  to  any  appreciable  degree  If  sodium  ni- 
trate be  added  to  a  sulphuric  acid  solution  the  liberation  of  hydro- 
gen can  be  prevented  and  it  may  thus  5cr\'c  a  most  useful  pur- 
pose. To  avoid  all  necessity  of  pickling  tempered  steel  springs, 
preparatory  to  plating,  it  may  be  possible  that  the  tempering  could 
he  done  in  such  a  way  as  to  prevent  tlie  formation  of  the  oxide 
scale.  With  the  idea  of  bringing  about  such  a  result  an  experi- 
ment was  undertaken  by  covering  t'u-  in  lied  lead  tempering 
bath  with  a  layer  of  borax.  Upon  iniineriing  a  steel  spring  in- 
to the  lead,  through  the  layer  of  borax,  the  oxide  was  dis- 
solved, and  after  subsequent  immersion  in  oil  and  water  a  bright 
surface  ready  for  electroplating  was  obtaltwd.  In  some  snch 
way  the  disadvantages  attrMi'.mt  ipon  the  usual  pickling  pro- 
cess inight  be  avoided.  The  liarmful  effect  which  hydrogen 
exerts  is  an  additional  argunH  iit  for  tluj  substitution  of  the  s.'ir  'i 
blast  for  the  ordinary  pickling  method,  but  its  universal  adoption 
can  hanUy  be  looked  for  on  account  of  the  greater  expense  that 
would  be  cntaikdt  especially  in  the  handling  of  small  work^ 
Elecinektm.  and  Met,  Ind.,  January. 

Olsnac— Steens.— A  communication  on  the  Marmier-Abraharo 
system  of  producing  oaone  from  air  by  electric  discharges,  and 
the  sterilisation  of  water  by  osone. — Eng'ing  Record,  January  6. 

l-.!cctrom,  toUurgy  of  Zinc. — Peters. — A  condse  sununary  of 
developments  and  proposals  made  during  the  last  years  on  the 
use  of  electrolytic  or  electric  furnace  praoesscs  in  the  elcctro- 
metallnrgy  of  mac-^hieeimtf,  December  t,  9,  i& 

Lotus  in  Induilioii  .Uo/tirj.^BACHE-WiG  .VXD  Br.\gstao.— To 
separate  the  losses  in  three-phase  induction  motors  the  follow- 
ing method  may  be  used.  The  induction  motor  to  be  tested  is 
driven  by  a  direct-current  sbunt  motor  with  which  it  is  either 
connected  directly  or  by  a  bell.    The  watt  consumption  of  the 
auxiliary   motor  is   first  determined    while   driving   the  non- 
excited  induction  motor  with  open  rotor;  this  is  done  at  differ- 
ent speeds  above  and  bdow  synchronism.  By  these  measnremenu 
the  power  conswned  by  the  anxiliaiy  motor  +  the  power  con- 
sumed hy  the  belt  -f-  the  friction  of  the  induction  motor  are 
measured.    In  tht-  case  of  direct  connection  of  the  two  motors 
there  is  no  consumption  of  watts  by  the  belt.    Secondly,  at 
several  speeds  above  nd  hektw  synchronism  measurements  arc 
made  of  the  power  oonsomption  of  the  auxiliary  motor  when 
driving  the  induction  motor  with  open  secondary,  hut  with 
exdtcd  vtimuy.    At  the  same  time  the  watt  >'onsumption  of 
the  primary  is  measured  at  these  speeds.    The  curves  obtained 
in  thfse  measurements  show  a  characteristic  discontinuity  at 
synchronism  a;  well  as  in  the  watt  curves  of  the  auxiliary  motor 
as  in  those  of  the  stator.  This  discontinuity  is  due  to  the  hys- 
teresis torque.   The  watt  consumption  of  the  auxiliary  motor 
is  the  sum  of  the  loss  of  the  auxiliary  motor  and  of  the  belt: 
further  of  the  friction  and  of  the  additional  losses  of  the  non- 
synchronous  motor;  and  finally,  of  an  amount  of  power  cor- 
responding to  the  hysteresis  torquc  of  the  rotor  of  the  induction 
motor.   This  last  amount  of  power  is  negative  bdow  syiKhron- 
isra  and  is  posidve  above  ^mdironiam.  The  difference  in  die 
neasnmnent  of  watts  of  the  avxiliary  motor  in  the  second  and 
in  the  first  tevts  therefore  give  below  synchronism  the  additional 
losses  minus  rotor  hysteresis  and  alMive  synchronism  the  ail  litii>'i.il 
losses  plus  rotor  hysteresis.    The  additional  losses  arc  there- 
fore equal  to  the  average  of  the  two  differences  above  and  below 
synehnmism.   If  the  power  consumed  by  the  auxiliary  motor 
is  ptotted  as  a  function  of  the  speed,  first  with  the  induction  motor 
without  current  <"curve  1")  and  secondly  with  excited  primary, 
but  opens  seeondarj-  of  the  induction  motor  ("curve  2"),  then 
the  sudden  rise  of  the  curve  j  at  svnchronism  represents  twice 
the  rotor  hysteresis,  while  the  average  height  of  the  curve  2 
above  curve  1  represents  the  additional  losses.  .The  power  sflfH 
plied  to  the  primary  by  the  three-phase  currents  gives  the  iron 
losses.  In  order  to  determine  the  friction  of  the  induction  motor, 
its  no-load  losses  arc  measured  by  running  it  unloaded  with 
closed  secondary  and  disconnected  auxiliary  motor.    The  power 
consumption  thn^  determined  less  the  iron  losses  and  additional 
losses  determined  before  gives  the  friction.    Several  numerical 
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Tcfults  of  actual  t«s«s  are  given.— Z*(>.  /.  EUk.  (Vienna),  Dc- 
<fmber  3. 

F.leclTolytic  Sfetert.—Wou>KS.—\n  illttstratrd  paper  read  be- 
fore the  Birmingham  section  of  the  (Brit.)  Inst.  Elec.  Engs. 
The  author  de>cribes  two  new  clectrolrtic  meters.  In  the  first 
■one.  the  whole  current  passes  through  the  meter,  aod  the  meter 
is  essentially  a  simple  gas  voltameter,  the  weight  of  liquid  which 
is  <le<omposed  being  the  indication  of  the  ampere-hours.  The 
secimd  meter  is  a  shunted  one  and  employs  so-called  hydrogen 
electrodes,  which  have  so  far  been  used  only  in  scientific  re- 
5earch.  A  hydrogen  electrode  is  a  platinized  platinum  elec- 
trode saturated  with  hydrogen.  .\ny  hydrogen  being  evolved 
on  it  a*  cathode  is  absorbed  hy  the  platinum  black.  On  the 
other  band,  if  such  an  electrode  is  used  as  anode  and  dips  only 
partly  into  the  solution  while  the  remaitider  is  in  an  atmosphere 
of  hydrogen,  then  no  oxygen  is  sot  free  at  this  electrode,  but 
hydrogen  passes  from  the  electrode  into  the  electrolyte,  forming 
water.  .\  combination  of  two  such  electrodes  as  anode  and  cath- 
ode, therefore,  shows  no  polarization  so  that  when  by  a  shunt 
arrangement  only  a  part  of  the  total  current  passes  through  such 
a  combination,  the  current  p.issing  through  the  cell  is  always 
exactly  proportional  to  the  difference  of  potential  at  the  terminal 
■electrodes. — Lond.  Elec,  December  32. 

Meiers. — Gerk.\mdi. — A  continuation  of  his  long  illustrated 
serial  on  electricity  mcter.s.  In  the  present  installment  the  au- 
thor describe,*  and  gives  diagrams  of  the  c<innectii>ns  of  three- 
wire  circuit  meters  and  polv^base  meters.— Lond.  F.Uc,  Deccm- 
Ijer  i2. 

I'acuum  Pumf. — Fischck. — An  illustrated  description  of  a 
new  rotary  oil  pump  of  the  Siemens-Schuckert  Co..  by  which 
it  ;s  possible  to  produce  conveniently  an  extremely  high  vacuum 
—I'liys.  Zeit..  December  I,  and  Dingler's  Polyt.  Jour..  December 
2 

Sriotium. — Wfi.F  ANn  LcCAS. — An  account  of  measurements 
made  with  .selenium  cells  during  the  total  eclipse  of  the  sun 
.August  ,-?o,  1905.  The  selenium  cell  may  be  used  for  two  pur- 
poses, first  for  determining  the  change  of  light  and  second  for 
determining  the  time  moment  of  the  beginning  and  the  end  of 
the  total  eclipse.— r/iyj.  Zril.,  December  t. 

Slattdards  ol  Resislant-f. — GiRoiisr.. — .An  acciiunt  of  a  verifica- 
tion of  the  standards  of  the  legal  dim.  The  results  obtained  in 
agree  very  well  with  those  of  iSSs.—L'Eclairaee  Eke.. 
r)ecemljer  23. 

Electric  Thennoilal. — Chaxdi.ejl — \n  illustrated  description 
of  a  small  electric  thermostat  in  which  mercury  expands  .ind 
•closes  the  citcuil  at  a  predetermined  temperature.— S'cifn.  Am. 
Stip/>lemenl,  January  6. 

Telegraphy,  Telephony  and  Signals. 

Telegraphy. — Mavkr. — Some  notes  on  telegraphy  in  Asia.  The 
yearly  receipts  of  the  Persian  telegraph  system  are  about  $".500. 
.Tnd  the  expenses  <>f  operation  and  maintenance  about  equal 
the  income.  In  Japan  there  are  in  operation  about  850  telegraph 
circuits,  of  which  90  arc  worked  duplex  and  10  arc  worked  quail- 
ruplex,  the  remainder  being  worked  on  the  ordinary  simplex 
Morse  sounder  system.  The  simplex  circuits  are  operated  on 
the  "open-circuit"  plan,  and.  as  a  rule,  current  is  supplied  by 
Danicll  cells,  which,  however,  are  being  supplanted  now  by  stor- 
age batteries  in  the  larger  cities.  Japan  has  now  about  20,000 
miles  (if  land  telegraph  lines  and  about  85.000  miles  of  wire.  The 
total  number  of  paid  telegrams  transmitted  over  these  lines  an- 
nually is  about  17,000,000.  Messages  are  transmitted  in  Jap- 
anese letters  and  in  Roman  letters.— dwjiVr'j  Mag.,  January. 

IttAuence  of  Earth  in  Wireless  Telegraphy —S\chs. — .\n  ac- 
trount  of  experiments  in  which  the  transmitter  and  receiver  were 
electromagnetically  coupled.  The  author  endeavored  to  examine 
the  influence  of  the  earth  on  the  propagation  of  waves.  His 
main  conclusions  arc  as  follows:  The  earth's  surface  i<  for 
waves  of  31  metres,  a  strong  absorbing  and  weak  reflecting 
medium.  The  connection  to  earth  of  sender  or  receiver  is  greatly 
prejudicial  to  transmission:  insulating  it  is  decidedly  favor- 
■able.    It  is  desirable  to  install  the  apparatus  as  high  above  the 


earth  as  possible.  The  integral  eflfect  at  the  receiver  varies  in- 
versely with  the  .square  of  the  distance  of  transmission.— From 
Ann.  der  Phys.,  abstracted  in  Lond.  Elec,  December  29. 

Telephone  Tariffs.— The  conclusion  of  a  systematic  summary 
and  analysis  of  telephone  tariffs  in  different  countries.— your. 
Telegraphique,  December  25. 


Plant  of  the  Trumbull  Electric  Manufacturing 
Company. 

The  Trumbull  KIcctric  Manufacturing  Company,  of  Pbin- 
ville.  Conn.,  has  recently  completed  a  modem  three-story  and 
basement  brick  building  for  the  .iccomraodation  of  its  rapidly 
growing  factory  equipment.  The  modest  beginning  of  the  com- 
pany was  made  in  a  small  one-story  wooden  structure  where 
rosett'3  were  manufactured.  When  a  little  later  the  company 
started  the  manufacture  of  switches,  an  engine  room  was  added 
to  the  original  structure,  and  then  another  story,  until  in  1903 
the  business  assumed  such  proportions  as  to  necessitate  the 
addition  of  a  two-story  and  basement  ell-shaped  extension,  the 
company  then  undertaking  the  manufacture  of  switchboard:^. 

.At  present  the  original  room  in  which  the  company  started 
is  used  as  a  storeroom  for  copper  used  in  switchboard  work,  and 
the  floor  above  is  used  to  store  finished  stock.  .A  large  assort- 
ment of  slate  for  switchboard  use  is  stored  in  the  basement  of 
the  ell-shaped  extension,  on  the  first  floor  of  which  are  machines 


SWrrCH  ASSEMBLY  DEPARTMENT. 

for  cutting  and  trimming  steel  parts  for  cabinet  boxes,  grind- 
ing and  bufling  machines,  and  machines  for  drilling  bolt  and 
screw  holes  in  slate.  Here  is  also  mounted  and  assembled  all 
the  heavier  switchlx>ard  work.  The  upper  story  is  occupied  by 
the  cabinet  department,  where  wooden  trims  for  cabinet  and 
switch  boxes  are  made. 

The  new  building  is  of  slow-burning  mill  construction  and  is 
connected  with  the  old  building  by  a  covered  arcade.  The  base- 
ment is  utilized  as  a  receiving  room  for  slate  for  switch  bases, 
and  slate  drilling  machines  are  located  in  one  corner  of  the  room. 
On  the  flix>r  immediately  above  is  the  buffing  room,  air  for  which 
is  supplicil  by  two  centrifugal  blowers  in  the  basement,  and  stand- 
ard and  special  machines  for  the  economical  production  of  the 
metal  parts  used  in  the  various  devices.  .Abundant  natural  light 
is  afforded  by  day.  and  at  night  incandescent  lamps  spaced  every 
8  ft.  give  ample  illumination.  The  dipping  and  electroplating 
dei)artment  is  also  located  on  this  floor. 

-A  one-story  ell  bouses  the  power  equipment,  consisting  of  a 
small  Atlas  engine  receiving  steam  from  two  horizontal  tubular 
boilers  and  belted  to  a  main  shaft  connected  to  auxiliary  and 
counter  shafting  from  which  the  various  machine*  are  driven. 
.A  Crocker- Wheeler  generator  belt-driven  from  the  engine  fly- 
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whtel  through  a  jack  sh.Tii  aUo  forni*  p.irl  of  the  p»>wcr  rqiiip- 
tticnt.  The  energy  from  ihi*  generator  is  used  tfi  drive  a  motor 
xvhich  fumishcs  power  lo  the  nuichinei  in  the  awitcbboard  de- 
p.iriiiicnt  and  also  to  furnish  light.  Current  for  tliis  pniyote  maj 
alao  be  obuined  from  New  Britain  in  ease  of  mialttp  to  the 
generator. 

The  various  processes  of  assemhllnf;  an  c:irrin|  out  i  n  the 
second  floor,  where  the  lacquering  deparuu  iit  iuid  a  department 
fur  the  assembly  of  panel  boards  arc  also  loMled.  The  general 
offices  and  drafting  room  occupy  the  third  floor.  An  enameling 
room  is  located  in  a  separate  building.  Here  the  slate  is  scoured 
.iiid  prepared  for  whatever  finish  is  desired,  after  which  it  puses 
to  steam-heated  ovaw  in  the  aasemUy  room. 

The  company  19  now  manufacturing  switchboards  of  aity  eaiK 
ariiy.  In  addition  there  i»  tamed  out  a  very  oimplcte  line  of 
iron  service  boxes,  special  cabinet  switches  and  standard  switclics 
from  IS  amperes  to  z.ooo  amperes  cipacity  in  all  styles;  porn;,iin 
base  switches  rand  '..,t:,ry  switches,  fuse  blocks,  fuse  hoItUrs 
pendant  push-liution  ^witches,  flush  reircptaclcs,  fugetl  and  fusc- 
Itss  rosettes,  plug  cut-outs,  enclosed  fuse  cm  outs,  combination 
switches,  panel  cut-outs  and  panel  boards  The  officers  of  the 
company  are  I".  T.  Wheeler,  president ;  J.  H.  Trumbull,  treasurer, 
and  Mr.  Hemy  Trumbull,  sccreury.  A  New  Yoric  office  is  estaln 
lashed  at  1 46  Liberty  Street;  in  charBc  of  T.  D.  Watson,  where 
a  complete  stodr  is  earned  fbr  immediate  distribution. 


Some  Exhibits  at  the  New  York  Automobile 

Shows. 

While  the  inacnilkent  nuluiuobite  shows  held  at  ^ladison 
S<inare  Garden  and  at  the  new  Sixty-ninth  Regiment  Armory 
from  January  13  10  aov  inclusive,  were  monopoliTied  ahnost  en- 
tirety tor  gasoNne  automobiles  and  their  acicw*ories.  there  were 
many  intenating  exhibits  of  minor  clertrlrui  devices,  atid  coni- 
pletc  lines  of  electric  automobiles.  ConsiacnuK  th.tt  there  were 
nearly  500  exhibitors  on  the  official  lists,  it  is  evident 
that  only  3  cursory  examination  could  be  made  of  the  whole, 
Some  >  >.i  1 .1:1,  i,a,i  exhibits  at  both  sbowB.  white  others  coneen- 
Iralcd  their  energies  in  one  display. 

.\ME»icA.v  Electwc  Novelty  &  ManupactumsM)  Gokpaitv. 
New  York  Qty.  exhibited  its  "Ever-ready"  autonnuie  starter  dry- 
batteries,  '^■iMog"  Intlery  connector,  portable  dectric  hghts. 
ammeter  and  gasoline  tank  filler.  The  exhibit  was  in  charge  of 
Messrs.  E.  J.  Alvin,  O.  J.  Bryan.  G.  W.  Edge,  F.  A.  Boss,  S.  S. 
•Shepard,  f    Killer,  J.  F.  Elinc  and  C,  K.  Grossman 

.\TWATSk  Kknt  MANirACTURiNC  CoMHANY,  Philadelphia,  Pa., 
displayed  it;  line  of  voltmeters,  volt-ainmctcrs,  timers  for  one. 
two,  three  and  four  cylinders,  switch  with  and  without  plug  at- 
uchmcnt,  spark  generator  and  mechanical  device  HSHtg  One  non- 
vibrating  coiL  Messrs.  Kent.  Raymond,  Dunning,  Jacobs  and 
Little  were  present 

Cursrncnrot  Ttunaaa  &  Eteciaic  Company,  Meriden,  Coun., 
«hawed  the  "Comiectienr  pocket  meters,  spark  coils,  switches  and 
foil-ctirrent  indicators.    Among  the  representatives  of  the  com 
p.-iny  present  were  E.  C  Wilcox.  E  D  liright,  B.  L.  Lawton,  R  C 
!  •  L'rr;  .,n<l  E.  V.  Wilcox. 

C.»f  b«  Hkwitt  Electbic  Comfahv,  New  York,  was  represented 
by  A.  F.  Hubbard.  N.  C.  Hubbanl,  J.  CShca  and  W.  D.  Evans. 
Mercury  vapor  converters,  mereury  vapor  lamps  and  a  laive 
charging  panel  for  attachmg  ten  i4<eU  batteries  at  once  formed 
part  of  the  exhibit. 

HsSS-BnCBT  MAKVPAcnntlKe  CoWPAKY,  Philadelphia,  Pa.,  had 
ITcss-Bright  and  D.  W.  F.  ball  bearings  displ.v.v  I  ilirouglK-ui 
the  Garden  and  Armory  as  well  a*  ^iito  parts  mounted  on  it* 
ball  bearings,  including  shafts  tr.iii,iii:^<.ion5,  change  gears, 
whrels.  magnetos,  etc  H.  Hess,  F.  E.  Bright,  R  D.  MacDonald! 
<  I  \rcCalla,  A.  Hcgardt,  A  Nairn  and  H.  Mahn  were  in 
attendance. 

Edisow  Storagk  BAtmr  CoMPAwy.  Glen  Ridge,  M,  J.,  attracted 
many  visitors  to  its  exhibit  in  thr  Armory.  .^  tray  of  each  type 
of  ceHs  manufactured  l>y  the  r<<iiip,iiiy  was  on  exhibition  as  well 
a%  hHtorical  eelti  showing  the  development  of  the  Edison  battery. 


One  cell  of  the  new  improved  lidisoo  battery  was  also  shown. 
W.  G.  Bee,  E.  J«  Rosi»  Jr.,  and  F.  JL  Sadler  hMlccd  after  the 
interests  of  the  coflspany. 

EAaimiT  Caskht  Wokxs.  Jersey  Gty,  N.  J,  exhibited  a  eom- 
jdele  Ihie  of  its  Eastern  and  .Mtantic  dry  batteries,  together  with 
battery  connectors  and  flash  lights.  E.  J.  Wilson,  G.  W.  Mills 
and  O.  I,.  Turgeon  were  in  altcndaiicc. 

Wii.i.iAM  Ckami'  &  So.v.s'  Ship  &  Enxinf.  Buii-pi.sx  Company, 
Philadelphia.  Pa.,  showed  samples  of  Parsons'  manganese  bronze 
castingii,  white  brass  castings,  manganese  bronze  and  white  brass 
ingots,  manganese  broiue  rods  and  railed  sheets.  The  company 
has  space  in  both  shows  and  was  represented  by  Richard  Thomp. 
son  and  Couttland  D.  Oamp. 

Xationai.  BATfBY  QniPAirr.  Bnifalo,  N.  Y.,  showed  a  spark- 
ing battery  and  a  set  of  twenty-four  cells  of  9-CB  battery  lor 
electric  runabout!^  Battery  accessories,  . ample  .Iniianstrating 
fKinel  and  photographs  of  inatallatioos  completed  the  exhibit 
1  i<  Richmond,  K.  Kimberly,  P.  V.  Hoyt  and  J.  DeMalUe- 
represented  the  compitny. 

X.vtional  Cariki.n  CoMfA.vv,  Clevcliwd,  Ohioi  exhibited  ttie 
Columbia  dry  cells,  signal  dry  batteries,  reserve  diy  batlerica, 
multiple  batteries,  auto-cell  batteries  and  sparlt  COUSi,  N.  C  Cota-' 
biah,  M.  M.  Moffett,  A.  E.  Carrier,  A.  C  Henry,  F.  C.  Park  and 
J.  C  Irvine  took  care  of  all  visitors. 

RvsHiiOBC  Dynamo  Works,  Plainfield,  N  J.,  exhibited  a  num- 
ber of  navy  standard  lens  mirror  searchlight*,  acetylene  lens 
mirror    '  nrclilights  and  generator!  for  adtomoUles,  launcbca,. 

power  li-  'at^.  ( tc 

StMi-ViK\  !:  iTTi^HY  CoMPAirr,  Newark.  N.  J.,  showed  die  Dimrr 
semi-dry  ceU  and  batteries. 

Staitoabo  Rollcji  Bearixo  Oimpanv,  Philadelphia.  Pa.— Grant 
r«Uer  bearing?.  .St.inil:ir.l  rollet  bt-srings,  ball-end  tlirir-ls  r  illcr- 
end  tlirii-its,  bevel -gear  iiuiutiiuliilc  axles,  chain-drive  axles,  half 
and  roller  bearing  hubs,  together  with  a  complete  line  of  steel, 
brass  and  bronze  balls,  cups  and  cones  and  special  ball  bearings 
were  exhibited  by  this  comp.nny  at  the  .Armor)-,  and  at  the  Gar- 
den. Those  in  attendance  included  &  S.  Eveland.  R.  H.  Grant, 
P.  Reenter.  L  J.  Hoover,  T.  J.  Heller  and  F.  M.  fjenrane. 

Tut  Wi.sTi.vcHoirsE  CoMPANfEs'  exhibit  in  the  .Armory  was  in 
charge  of  E.  H.  Heiiirichs.  The  following  apparatus  on  ex- 
hibition  :  W> --^r  >;liouse-Schmid  touring  car,  whu  li  li  i-.  ;i  icily 
of  24  horse-power,  Cooper  Hewitt  electric  converter  and  mer- 
cury vapor  lamps,  Weslinghouse  D-l  air  compressor  for  use  in 
connection  with  a  Morgan  &  VVri^t  tire  to  demonstrate  the 
utilit)  of  the  comprcsior  lor  filling  tires  with  compressed  air 
and  a  Wcstingbouse  storage  battery  receptacle.  The  towing  car 
is  built  in  France  by  the  Socicte  Anooyme  Westinghouse,  Havre. 

C.  F.  Spi.iTiciRr,  New  York  City,  had  on  exhibition  some  of 
the  "hot-stuff"  Splitdorf  coils  used  successfully  for  gasoline  en- 
gine ignition  purposes.  The  exhibit  though  small  attracted  mueb 
attention,  the  coil  being  shown  in  operation. 

MaaCAic  tt  WaiGin',  Chicaggi,  exfaibiiled  a  line  of  their  automo- 
bile tires  as  wen  as  die  M.  ft  W.  tape,  the  adhesive  and  ftwd 
insulating  qmlities  of  which  are  well  known  tn  the  trade.  A 
large  representation  of  the  company  was  pr.  <rr',  including  C.  J 
Riiller,  A  I.  Philip,  C.  S.  Shugard.  T.  R.  Burton.  \V.  C.  Marion. 
Jr.,  A.  Measure,  R.  G.  Kennedy.  J.  C.  Weston,  J.  J.  Alexander, 
E.  F.  Jackson,  E.  Greene.  G.  M.  Sccwald,  C.  Measure,  I.  J. 
Cooper  and  C.  A.  Bnmtiam. 

WAMmt  lKSTnoM£irT  CoHPAMY,  Bddft,  Wis.,  exhibited  their 
anto-meter  which  shows  bow  fast  a  car  is  travellni;.  The  initni- 
ment  is  built  tike  a  chronometer.  Magnetic  for,  .  .  1  .,- 
motive  power  and  this  acts  directly  on  the  indicdling  ..ii.i;.  v.lmU 
is  mounted  on  a  pivot,  the  ends  of  which  ride  in  sapphire  bear- 
ings. The  revolving  magnet  tends  to  draw  the  di.tl  itt  the  direc- 
tion of  its  revolution,  this  'eiidencv  being  opposed  by  a  hair 
spring.  The  greater  the  rapidity  ui  the  magnet's  revolntions,  the 
greater  the  displacement  of  the  dial,  10  that  even  reading  over 
the  scale  results.  The  action  of  the  magnet  on  the  dial  being 
direct,  thertf  is  nodring  intcrvenmg  to  canse  a  variation  in  the 
reading. 

VtuiCLE  EguiPMiiM  Co»irANY.  Long  Island  City,  New  York, 
oecupias  spaces  in  the  exhibition  hall  and  basement  of  Madison 
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Square  Garden.    The  exhibit  was  cotnprclidisivc,  including  clcc- 
iric  vehicles  of  all  sons,  broughams,  landatiletics,  victorias,  sta- 
tion wagons,  coaches,  ambulances,  express    wagons,  delivery 
wagons,  baggage  vans,  brewers'  trucks,  dumping  trucks,  etc.  The 
company  builds  over  one  hundred  standard  designs  of  commercial 
vehicles  and  in  capacities  varying  from  one  to  six  tons.  The 
two  large  exhibits  naturally  re«iuired  a  large  force  of  attendants, 
among  whom  were  R.  McA.  Lloyd,  U.  II.  Havcmeyer,  R.  \V.  Mc- 
Ginnis.  P.  C.  Chrysler,  H.  D.  Lloyd.  H.  Havemeyer.  W.  ].. 
Brown,  R.  H.  Doughty,  A.  Bourquarder,  C.  C.  Rainer.  C.  B. 
Jaeger,  J  R.  Kinscy.  T.  E.  Martin,  A.  !".  Madden,  A.  J.  Doty, 
L  E.  Everett  and  F.  F.  Phillips.    What  little  argument  was 
needed  to  convince  one  of  the  superiority  of  electrically-propelled 
vehicles  for  any  use  whatever  was  easily  supplied  by  this  efiRcient 
corps. 

The  Bakfji  Motor  Veuicix  Companv.  of  Cleveland,  Ohio,  had 
its  exhibition  on  the  Twenty-fifth  Street  side  of  the  Sixty-ninth 
Regiment  .\rmory.  This  was  the  only  electric  vehicle  company 
exhibiting  on  the  main  floor  of  the  .Armory  show.  The  line  of 
vehicles  built  by  this  company  comprises  imperials,  stanhopes, 
«urrey.s,  st.ttion  wagons  and  broughams.  The  exhibit  was  in 
charge  of  C.  B.  Rice,  the  New  York  representative  of  the  com- 
pany, who  had  a  corps  of  assistants. 


New  Construction  in  Fibre  Pulleys. 


The  Xylotilc  Product  Company  of  Cincinnati,  O.,  has  placed 
upon  the  market  two  new  designs  of  Xylotitc  pulleys  which  are 
illustrated  herewith.    Fig.  i  shows  an  entirely  new  construction 
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Centrifugal  Boiler-Tube  Cleaner. 


The  illustrations  herewith  represent  a  new  type  of  cleaning 
head  calle<l  a  "three-arm  rocker-arm  head."  It  has  cone  cut- 
ters attached  to  the  forward  end  of  steel  arms  and  star  cutters 
at  the  rear  end    These  arms  are  attache<l  to  a  spider  and  work 


FIC.   I.— FIBKE  PUIXEV. 

in  fibre  pulleys.  The  iron  web  is  cast  solid  with  the  hub  and 
the  fibre  rim  is  then  glued  and  dowelled  to  the  edge  of  the  iron 
web,  which  makes  a  strong,  light  pulley,  very  neat  in  appearance, 
and  which  the  manufacturers  report  as  giving  satisfaction  to  the 
customers.  This  form  of  construction  is  used  for  pulleys  from 
8  to  30  ins.  in  diameter  where  the  face  does  not  exceed  8  ins. 
Fig.  2  shows  a  style  of  pulley  used  by  a  number  of  manufacturers 


FIG.  I.— Tl'RBINE  i  LEANEK  WITH  WKKKX  AMM  HEAP. 

on  a  pivot,  so  that  they  are  self-adjusting  at  both  ends,  and  can 
work  in  and  out,  according  to  the  condition  of  the  scale  in  the 
tubes  that  arc  being  cleaned.  Centrifugal  action  keeps  the  cut- 
ter against  the  scale  with  sufficient  force  to  remove  it  without 
doing  the  least  injury  to  the  tubes. 

The  cleaning  head  is  driven  by  a  miniature  hydraulic  turbine, 
die  particular  type  of  turbine  represented  in  Fig.  1,  being  extr.i 
heavy  and  strong,  and  therefore,  suitabje  for  very  severe  condi- 
tions. It  is  furnished  with  either  ball  or  thrust  bearings.  The 
manufacturers  state  that  tests  have  shown  that  a  machine  equip- 


FIG.  3.- 'FIBRE  PULLEY. 


of  small  motors.  It  is  the  regular  Xylotite  pulley  with  a  light 
iron  flange  at  one  end. 


Combi  nation  Electric  Sign. 


The  illustration  herewith  shows  the  main  features  of  an  elec- 
tric sign  combining  the  bulb  and  transparency  types.  In  the 
illustration  A  is  a  metal  liox  and  C  is  a  tran.slucent  plate  or 


FIC.  2.— THReiC-ARM   WKKER-ARM  HEAI». 

P«d  with  ball  bearings  will  run  with  much  Icsj  friction  than  when 
supplied  with  any  other  type  of  bearing. 

This  boiler-tube  cleaner  is  made  by  the  Lagonda  Manufacturing 
Company,  Springfield,  Ohio. 


roMBI.S'ATION  >IUS'. 

fabric ;  /?  indicates  the  ends  of  the  electric  lamps :  and  G  is 
a  white  reflecting  surface.    The  body  of  the  letter  is  made  of 
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iiirial  The  electric  bulb''  project  slightly  throiiRh  the  translu- 
cent face,  the  lower  half  of  the  bulb  serving  to  light  up  this 
face.  Thi<  effect  is  a<^^istcd  by  the  partition  plate  at  'C,  which, 
together  with  the  sides  of  the  interior,  is  painted  white. 

This  electric  .sign  i*  being  placed  on  the  market  by  the  Day- 
.-ind-N'ight  Sign  Company,  8j  Beaver  Street.  Xew  York. 


Electrically -Operated  Oil  Circuit-Breaker. 


The  breaker  »hown  in  the  illustration  herewith  was  doigned 
by  the  Westinghouse  Iilcctric  &  Manufacturing  Company  pri- 
marily for  the  Ontario  Power  Company's  work.  It  is  intended 
to  handle  power  up  to  45.000  kilowatts  per  three-phase  circuit, 
and  uill  open  a  circuit  miiler  any  conditions  of  overload  or 
>hort  circuit  which  may  occur  with  a  power  house  capable  of 
delivering  150,000  kilowatts.  The  insulation  to  ground  and  be- 
tween terminals  is  designed  to  withstand  a  break-down  test 
of  150,000  volts,  iind  the  in.sulalioii  between  poles  is  twice  that 
amount,  since  the  poles  are  electrically  separate. 

The  three  poles  of  the  switch  are  clt)sed  together  by  means  of 
'a  toggle  joint  operated  by  a  single  direct-pull  solenoid.  The 


ELECTKICALLV-UfM.XTED  OIL  CIHCLlT-UKCAKUt. 

•witch  is  held  in  a  cIo*ed  pu«ition  by  the  toggle  being  carried 
just  beyond  the  center  and  is  tripped  out  by  the  tripping  coil' 
armature  striking  thi'<  toggle  and  kiUH-king  it  b-ickward.  allow- 
ing the  switch  111  open  by  graxily.  FUch  pole  of  the  switch  gives 
a  double  break,  the  length  of  each  break  being  approximately  17 
in.  The  closing  magneto  require  appro.ximately  SjOOO  watts  di- 
rect current,  while  the  tripping  magnets  require  about  300  watts. 

The  oil  tank",  of  which  there  arc  three,  arc  made  of  tioiler 
iron  lined  with  an  insulating  material  with  barriers  interiM>sed 
Iwlwcen  the  stationary  contacts.  The  contact  parts  have  renew- 
able arcing  tips  and  contacts:  The  leads  with  their  insulation 
anil  the  upper  (K)rcelain  insulators  may  be  readily  removed  from 
the  switch,  giving  access  to  the  contact  parts  for  inspection  and 
repair*.  The  lop  covers  of  the  tanks  are  made  of  treated  soap- 
stone  slabs,  part  of  which  are  also  removable.  Each  tank  is 
provKled  with  an  oil  drain  opening  in  the  bottom  and  an  overflow 
just  above  the  normal  oil  level  Fach  tank  has  an  oil  level 
gauge  and  re»|uires  approximately  l<io  gallons  of  oil.  weighing 
approximately  4.000  pound".  The  total  weight  of  each  three- 
pole  switch  complete,  the  tanks  being  filled  wilh  oil,  is  approxi- 
mately 15x100  lb. 

A  two-pole  double-throw  indicating  switch  is  provided  upon 
each  three-pole  oil  switch  for  use  in  connection  with  the  controll- 
ing and  indicating  devices.  The  circuit-breaker  is  not  automatic 
in  itself — an  overload  relay  operated  from  series  transformers  be- 
ing necessary. 


Hawaiian    Electric  Pumping  Installation. 


On  page  444  01  the  issue  of  Elfctrical  H'orld  and  Enginctr 
for  September  9,  1905,  there  was  given  a  description  of  the  elec- 
tric pumping  plant  which  the  Makec  Sugar  Coinpany  was  in- 
stalling at  Keila.  on  the  island  of  Kanai,  Hawaiian  Territory. 
Since  the  publication  of  that  description,  several  changes  have 
been  made  in  the  plans  of  the  company,  and  an  account  of  the 
work  is  given  below.  It  was  the  original  intention  to  u.se  at 
the  pumping  station  a  synchronous  motor,  which  would  require  a 
50-hp  motor  for  starting,  as  well  as  an  exciter,  controllers  and 
apparatus  for  throwing  the  .starting  motor  in  or  out;  but  it  was 
found  that  the  system  could  be  simplified  by  the  use  of  an  in- 
duction motor.  The  operation  of  the  plant  remains  otherwise 
practically  the  same,  and  of  course  the  induction  motor  requires 
neither  a  starting  motor  nor  exciter  hut  merely  controlling  ap- 
paratus. The  efficienc)'  of  Ihf  whole  plant  will  be  the  same  with 
an  induction  niolor  as  with  a  syiKhronous  motor,  while  in  sim- 
plicit)-  of  construction,  reliability  of  Operation,  small  amount  of 
attention  required  and  also  in  the  matter  of  first  cost  the  induc- 
tion motor  has  the  advantage. 

The  pumping  plant  will  be  located  five  miles  from  the  power 
station.  The  driving  induction  motor  will  be  a  Bullock  machine 
rated  at  2J5  hp,  and  will  be  connected  through  a  rope  trarumis- 
sion  to  a  duplex,  double-acting  Riedler  pump,  having  a  cap.-icily 
against  250  ft.  head  ranging  from  1,750  to  2,800  gal.  per  minute, 
according  to  the  speed  at  which  the  pump  is  driven.  The  speed 
of  the  pump,  operated  at  its  full  capacity,  will  be  116  r.p  m. 
It  is  to  be  extra  heavy  and  furnished  with  Allis-Chalmers  latest 
improved  mechanically-operated  pump  valves.  The  variation  in 
the  speed  of  the  pump  will  be  obtained  by  varying  both  the  volt- 
age and  the  frequency  of  the  current  supplied  to  the  induction 
motor. 

The  power  station  will  contain  a  .^oo-kw.  three-phase  Bullock 
alternator,  which  when  driven  at  the  normal  speed  of  450  r.p.ni. 
will  deliver  <io-cycle  current  The  primary  driver  will  consist 
of  a  specially  designed  Pellon  impulse  water  whrcl,  operating 
under  a  fall  of  400  ft.  of  water  conveyed  in  penstock  pipes  from 
a  mountain  stream  and  delivering  its  power  continuously  to  the 
generator,  direct  connected,  at  six  different  speeds,  which  are 
secured  by  the  use  of  six  different  set<  of  buckets  arranged  on 
wheels  of  varying  diameters.  The  generator  will  have  its  ex- 
citer direct  connected  to  it,  and  the  exciter  has  been  so  designed 
that  it  can  deliver  the  full  voltage  and  current  required  for 
excitation  even  at  the  miniuuim  speed.  By  means  of  an  automatic 
rcguLitor,  the  exciter  voltage  uill  lie  maintained  constant  at  all 
speeds  o^  rotation,  and  it  will,  therefore,  be  unnecessarj-  to 
change  Ihfc  adjustment  of  the  generator  rheostat  when  the  speed 
of  rotation  is  changed.  In  addition  10  the  automatic  regulator, 
a  hand-operated  field  regulator  will  bo  installed  for  use  in  an 
emergency.  .\s  both  the  frequency  and  the  voltage  change  in 
the  same  r.'itio,  the  induction  motor  will  at  all  times  be  operating 
wilh  constant  magnetic  flux. 

This  method  of  varying  the  capacity  of  the  pumping  equipment 
has  been  adopted  by  Mr.  Z.  S.  Spaulding.  president  of  the  Makee 
Sugar  Company,  as  conforming  closely  to  the  requirements  of 
variations  in  the  available  power  at  the  diflfercnt  seasons  On  ac- 
count of  the  limited  amount  of  pinver.  it  is  desirable  to  utilize,  as 
far  as  practicable,  the  maximum  water  supply  at  all  times  The 
head  being  constant,  the  velocity  of  the  water  at  the  delivery 
nozzle  is  constant,  and  the  power  varies  directly  with  the  power 
suppi).  By  changing  the  dimensions  of  the  wheel  carrying  the 
buckets,  the  rot.-ilive  speed  of  the  generator  is  changed,  while 
the  speed  of  the  water  remains  constant  at  all  times,  and  the 
maximum  efficiency  is  obtained  from  the  water  wheels. 

It  may  be  of  interest  in  this  connection  to  mention  that  the 
Hawaiian  Islands  lead  the  world  in  high  pumping  irrigation.  We 
arc  inf<irme<l  that  the  .Mlis-Chalmers  Company,  which  furnished 
the  above  described  electrical  and  pumping  machinery,  has  sup- 
plied .12  different  irrigation  pumping  m,-ichineTy  eqiiipiiients  to 
Hawaiian  companies.  These  equipments  vary  in  capacity  from 
2.0(X>,0D0  to  12,800,000  gallons  per  24  lu>urs,  and  operate  imder 
heads  vai'ying  from  35  to  775  ft 
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Industrial  and  Commercial  News 


Commercial  Intettigence, 


THE  WEEK  IN  TRADE.— Activity  continues  in  manufactur- 
ing lines,  panicularty  iron  and  steel,  machinery  and  kindred  ii>- 
dH«.trics,  and  as  regards  price*  in  finished  products  there  is  an 
advancing  tendency.  The  coiiiinnance  of  mild  weather  favors 
outdoor  activity,  which  is  reflected  to  a  large  extent  in  the  sus- 
tained demand  for  huilding  materials.  Railway  lines  are  doing 
a  large  business,  and  the  shortage  of  cars  is  not  so  acute.  Fair 
to  good  collections  are  reported  and  money  is  easier,  with  a  good 
demand.  In  jobbing  and  wholesale  lines  the  feature  is  the  call 
for  prompt  shipment  of  spring  goods.  There  is  a  strong  under- 
tone in  the  iron  and  steel  market.  The  Steel  Corporation  will 
m.iKC  extensive  additions  to  its  jilants,  particularly  in  the  Pitts- 
btirg  and  Youngstown  districts.  Contracts  for  structural  shapes 
are  of  moderate  proportions,  but  some  heavy  business  is  pending. 
During  1005  the  United  Stnt«!s  Steel  Corporation  produced  10,- 
175,000  tons  of  pig  iron  aini  ii,!>j  =  ,ooo  tons  of  ingots.  This  sur- 
pa«if5  fht>  fittfpiit  f>(  i()02  when  the  total  was  7.975.500  tons  and 
ij.r45.iJ«'  •''-'•■1^.  Tc^nctively.  The  machine  tool  and  machinery 
:riflL-~  ropMr:  \  Ronl  i-MirIor.k,  tbe  largest  demand  <:nmirsp  from 
tin-  r.Tilri  ■ml..  Inc  ni.irkc'  I'lir  rerincd  copper  was  nii>Tf  iTrcijuIar 
lor  future  (iflivcry.  claims  arc  still  made  for  further  advances, 
but  certain  interests  stale  that  the  best  prices  have  been  reached. 
Lake  am!  e!e<:1rr>h-tir  is  rwitcfl  .it  x^'i,  niifl  ri-tins;  ^t'lck 
Cotton  :-.  strMiiK'-T  111  ti-'i'.'.'  nnd  the  Ciifi.-n  fjiv  -1-  :;i.irkii  Miim-- 
wh.1t  --lifTcr.  Ttic  br.^iii'.-- -  f.iilrr..--  ffr  tlu-  '.keck  rti'liiiR  ]:m- 
iiaty  tl,  as  reported  by  fir^,uir.u-i's.  ugsn-Kated  j8f».  asainn  --<-' 
the  wevk  previous  and  Ji>5  ditTiiiK  the  correspotidiiig  week  last 
year. 

ROSSITER.  M.*cGO\ER.\  &  COMPANY  KXTKNI) 
THEIR  SCOPE.— The  firm  of  Rossiter.  MacCovern  Si  Coin- 
pjioy  has  been  organized  and  will  extend  its  .tctivitics  to  the 
tield  of  rngiiieerinK  and  contraction,  making  a  specialty  of  steam 
and  elfctric  r.iilwny  and  pi>v»er  plant  work.  The  capital  of  the 
company  has  been  doubled,  being  largely  supplied  by  the  new 
president  of  the  company.  Mr.  J.  C  Rrackcnridgc,  formerly  chief 
engineer  and  manager  of  the  Brooklyn  Rapid  Transit  Company, 
and  lately  Commissioner  of  Public  Works  i>f  Brf>oklyn.  Mr. 
I'rank  MacGovern  will  contiiuie  as  vice-proidcnl  and  general 
manager.  Mr.  Clinton  L.  Rossiter,  who  retires  as  president,  will 
remain  a  meniljcr  of  the  ixcciilivi-  committee.  Rossiter,  Mac- 
Govern  &  Company  have  enjoyed  .n  most  prosperous  career 
since  they  coninu-nced  bti^ines*.  aliout  fourteen  years  agf>.  for 
the  purpo^  of  purclia'^'fiir  :it!d  selling  electrical  and  sleani  ap- 
paratus. The  busine^'-  in.  r;  1  :  d  so  rapidly  that  it  became  neces- 
sary to  inrnrporafe  'I  t  nrni  seven  years  ago.  During  recent 
years  thi-  .1111  -uiM  of  tli<  c<niip.iny"s  sales  of  eleclrical  apparatus 
has  been  exceeded  by  that  of  few  if  a»n-  of  ilie  eleclrical  mamt 
facturing  companies  in  the  country  mi^i  li-  if  the  very  largi  -r 
.As  an  adjunct  to  its  biisim-ss,  thi'  company  est.iblished  sometime 
ago  a  repair  sli'i;)  in  Ji tm  \  1  in  ind  offices  in  St.  Louis  and 
Boston.  The  pl.Tn:;  -  i'  '.I;'.  ■  !  iiipaiiv  to  engage  as  eneinet-r;  inft 
COiitr.Kii  ir:-  \\  ]\'  rii:t  irU'  rf..T.-  '.villi  its  f>rescnt  well  c-t.itjlislu  ,! 
busincsv  t<i  th<-  ;ii;ri.-ltrivr  an. I  -.ik'  .11  eleclrical  anil  -fam  ap- 
paratU!>   lif  all   kim!  -      Fi,   l.irr,  C' riipany  prop<^~>'.  t:>  L-tL-ot 

another  iargf  repair  .sli.  ;!  m  ihr  -i.  it;lilnirh<iod  of  New  "i'ork,  on 
the  water  front,  to  repl.m  ilu-  pii  s  iit  shop  in  Jersey  City,  but 
the  location  t)f  this  shop  has  mil  yet  Itcen  decided  upon.  The 
hoard  of  directors  includes  J.  C  Brackenrldge.  Frank  MacGov- 
ern, Ginton  1,.  Rossiter.  D.  H.  Valentine  (director  of  B.  R.  T.>. 
and  Edward  Rossiter  (treasurer  X.  Y.  C.  &  II.  R.  R.  R.). 

NORTHERN  CALIFORNI  A  POWER —  v  •  -  roject  to 
take  up  the  water  of  ]>ather  Rivrr  in  northt  r.i  :  rnia,  and 
carry  it  through  tunnels  and  aqueducts  for  the  Ucvclopmcnt  of 
4iD0uaoo  horse-power  or  enough  to  supply  all  the  towns  of  the 
Sacramento  Valley,  Oakland,  Alameda,  and  Berkeley  with  electri- 
cal power,  is  the  purpose  of  a  $50,000,000  corporation,  organized 
by  I.  Brown  W'ilson  &  Co.,  of  New  York  and  San  Francisco, 
The  corporation  is  backed  by  F.  H.  Ray,  Edwin  Hawley,  and  A. 
C  Bedford,  all  prominent  in  the  tinnncial  world  of  New  York 
city,  and  the  project  is  but  the  nucleus  of  a  vast  plan  of  similar 
projects  which  will  extend  through  Oregon  and  Washington, 
and  for  which  $I00,0O0,0lX>  is  to  Iw  set  aside.  From  the  head  of 
the  Sacramento  Valley,  power  wilf  be  transmitted  throngfa  the  val- 


y  and  to  Saa  Fiandteo  hr  meant  «{  t«o-pole  Itnea,  17$  miles  in 
length. 

SHAWINIGAN  POWER.— United  State*  Cooaul  Wormaii. 
o<  Tbte  Riven,  rcporta  that  the  North  Sbore  P»«er  Coavny 
has  been  alaorbcd  lir  the  Sbavinigtn  Water  ft  Piower  Compaoy, 
an  electrical  enterprise  largely  capitatiited  by  Americsu  and  Bd- 
gians.  The  Shawinigan  Falls,  where  this  company  hat  ita  works, 
rank  next  to  the  falls  of  Niagara  in  importance  as  a  Canadian 
water  power.  Not  a  tenth  of  its  capacity  is  at  present  utilized. 
The  abioiptkm  of  the  North  Shore  Company  by  the  Shawinigan 
Falls  Company  means  the  reorganization  of  that  company's 
affairs  and  the  broadening  of  its  enterprises.  Besides  the  rail- 
way now  building  to  connect  Shawinigan  Falls  and  Grand 
Mer»  widkThfeaKi«en,titerewi]l  now  be  started  a  liyatcm  of 
trolleys  tor  the  district. 

TIIF;  CliiCVGO  PM-UM.^TIC  TOOL  COMPANY  states 
that  on  accnimt  of  tlic  lorTi pressor  business  being  offered  ex- 
ceeding its  nianiifactiiriiiK  capacity  I,  amounting  to  only  400  com- 
pressors during  the  year  tijoj*  tlial  arraugeiiiciils  arc  now  under 
way  for  increasing  the  cap.n  ii  v  nf  its  compressor  works  at  Frank- 
lin, Ha.,  so  as  to  give  U  iin  annual  output  of  between  650  .ind 
700  comprcssois  I  hi>  machines  of  its  manufacture  are  gradually 
taking  the  leaJ.  ihus  necessitating  increased  f.tcilitics  for  taking 
care  of  the  business  offered.  A  large  volume  of  business  was 
lost  to  the  company  during  1905  on  account  of  inability  to  make 
ddivcries. 

CONSOLID.\TION  IN  IIALTI MORE  — It  is  rumored  that 

ilu-  pii  pii-ii;  ch,c:ige  in  control  of  the  ri.ii.d  Railways  &  F.^oj- 
incil  Company,  of  Baltimore,  will  be  toUowtil  by  the  consoli- 
dation of  the  United  Railways  Conipsiv..  lii':  Cor-.srilldatcd  Gas, 
Electric  Light  &  Power  Company  am!  i'ik-  Iwiliininri  I'leetric 
Light  &  Power  Compjiny  under  cliarri  r  of  tin  Mm  vl.iiut 
Securities  ComiKiny.  organized  in  uit-u.  uli;iii  iias  rini.iimil  i-..r- 
mant  since  tlii;;i  ri'.r  I'imI'mI  K'ui1v,.h-.  X  l-;'ocirir  C  niip.iny 
now  controls  all  liie  strctt  car  lines  in  iialtinmrc  antl  ilie  neigh- 
boring county. 

DISfinp  Gl'TTA  PKR("H  \  COMPANY  — At  a  meeting  of 
the  -tiiKIn  liifi  ■  oi  iln-  l!i  liop  <  ■nti.i- I'-.-rcha  Co.,  held  at  the 
office  01  iln;  i-i;iiip,i;iy,  l\a--,t  j-.th  Stn-et  on  January  10,  the 
following  p<  lll^  .vcv:'  i  tci'ti'il  ill tict i -r ^ :  Messrs.  Ilcnry  .V 
Reed.  Wm.  Bu.irdin.Mi  Kecd,  lienry  F)  Rcnl,  Louis  F.  Reed,  Ellen 
I.  .\ndcrson.  Mr.  Henry  A.  Rei-  l  .v.is  elected  president  and 
treasurer,  and  Mr.  \Vm.  Boardman  Reed  vice-president.  Mr.  Louis 
F.  Reed  was  appointed  secretary  and  Mr.  Henry  D.  Reed,  super- 
intendent. The  usual  semi-annual  dividend  of  5  per  cent  was  de- 
clared. 

SIGNALS  ON  NEW  YORK  CENTRAL— Iho  New  York 
Central  Railroad  Company  ha<,  according  to  advices  from  Roch- 
<-<ter,  awarded  to  the  General  Railw.iy  Signal  Company  of  that 
<  iiv  a  contr.ict  for  interlocking  and  block  signals  amounting  to 
Si.ooo.ooo.  This  will  tax  the  capacity  <jf  the  Roc!i<  '-t.  r  plants 
for  eighteen  months.  The  equipment  is  intendcl  )"r  tlu.-  'ne 
i  f  cli-rlric  motive  power  extending  about  twenty'five  miles  from 
ila  <  ,rand  Central  Station.  The  system  of  signals  is  the  most 
comprehensive  ever  devised  by  any  railroad. 

NEW  RUBBER  CONCERN.— At  Trenton,  V.  J .  on  Janu- 
ary 6th,  the  Continental  Rubber  Company  of  .\merica.  was 
incorporated  with  an  authorized  capital  of  $,^,000,000.  The 
company  is  to  produce  rul>ber  and  maniif.iclnre  rubber  mate- 
rials. The  incorporators  are  Henry  A.  Ringhain.  Thomas  W.  B. 
Middleton  and  Cornelius  A.  Cole,  all  of  Jersey  Oty.  It  is 
understood  that  this  company  has  very  he.ivy  financial  back- 
ing, and  will  develop  new  rubber  sources 

INDUSTRIAL  BUILDINGS.-Mr.  J.  G.  Rossmau,  in  the  ,\t- 
lanta  (Ga.)  Xnis.  has  been  advocating  industrial  buildings  for 
Southern  cities,  equipped  with  power.  He  says:  "I  have  arrive-! 
at  my  conclusion  from  a  long  experience  in  dealing  liand-ia- 
h,md  with  the  class  of  small  mrstinfscnirers  who  ^oiilil  wi-'.ci 
such  buildings  and  incluili-s  n.y  oViM-iv.itu  in  -SoatlK-.  St.  l.-mis, 
Boston.  Baltimore,  etc.  I  find  that  the  demand  is  urgent  in  all 
sections  of  the  country.  In  my  work  in  the  South  recently  in 
developing  water  power  enterprises  and  electric  power  companies 
I  have  been  especiatiy  impressed  by  the  crying  demand  for  tiiil 
work  in  the  larger  «itics." 
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THE  GRE^  PUSt  ECONOMIZER  COMPANY,  of  Mat' 
tmwin,  N.  Y,  anne  tine  ago  began  the  miimiactuve  of  fani, 
lilowwt'  Ml  ttdiantten  1900  •  laigt  icakr-  Recent-  e^  are 
listod  'Mow.  Two  sio-in.  iadneed  dialt  fans  10  the  Aswrfeaa 
Dittikt  Steam  Hcaibg  Compaflgr,  of  Mimwapolb,  Minn.:  a  ato- 
in.  beating  and  ventilating  in  aoA  beaur  for  Kindierly  tt  Clark, 
XteAcily,  Wu.;  two  «aiQlatii«  fana  tu  PnUk  &koQl  Nd  9s, 
New  York  City;  two  ventilatfaig  leaa  for  tbe  Fbrr  A^aca  Cmb- 
panjr,  HolyolM;  Man. ;  a  forced  draft  fan  for  the  Bndc^  Engine 
Company,  Pnvidcace,  R.  I.;  an  induced  draft  fan  and  engine 
for  George  E.  Knahardt,  Lawrence,  Mass. ;  a  forced  draft "  fan 
and  engine  fbr  die  Slaa^rd  Silk  Ctanpany,  PluUipsburg,  N.  J.; 
a  heatfaig  and  veadlating  fan  for  PnUic  Scliool  Na  71,  Queens, 
New  Ynk;  a  forced  draft  fon  for  Hind  ft  Harriaon,  Cfaurica 
Mills.  N.  Y.;  beater  coils  for  the  Gilbert  Paper  Company,  Me- 
aaaha,  W!h.;  heater  eoOs  lor  Sbea,  Smith  ft  Co.,  Chicago,  IIL: 
a  plannig  mill  exbauater*  for  the  Whiton  Machhiery  Compaqy, 
Whitoovilfe,  Mass.;  a  volnme  blower  for  Hbt  Chandler  Planer 
CoavaiVi  FiKlibniti  Mass.:  two  indneed  draft  fana  to  the 
Ddunar  Copper  Cenpaqy,  Chnnae,  N.  J.;  heater  eolla  for  the 
Sagfaiaw  VaJler  Traction  Cooapany,  Saginaw,  Mkb.;  an  ccon- 
ooOaer,  indneed  draft  fan  and  engine  to  the  MaaaaeiMiaetis 
Chemical  Convany,  Walpolci  Mass.;  two  acta  of  heater  eoils 
and  ventilating  fans  for  the  Atlas  Wre  Company,  South  Bar- 
tonvilleh  III.;  an  induced  draft  fan  and  engnie  fw  the  Trojan 
Laundry  Company,  Troy.  N.  Y. 

POWER  IX  VANXOUVER.— An  important  order  rcccr/.Iv 
SfctirctI  by  the  C.inadian  Westinghmise  Comjiany  was  otjtnint-il 
frvrti  tlic  Vainuuvcr  Power  Company,  oi  Vaticoi;\iT,  B-  C.  Tt.i^ 
order  included  a  1,500-hp,  2,200-volt,  revolviriK  ficU!.  engine  typr 
generator,  which  will  be  direct-contu  rted  to  ;i  Ptrlti  n  water 
wheel  This  i<  a  duplicate  of  the  Kf'!'<'rat<irs  now  in  operation 
ill  the  p<i«er  pl.int  of  thi5  company  and  will  operate  in  multiple 
therewith.  The  order  includes  switchboard*  and  air-blast  trans- 
formers of  550  kw  capacity.  There  is  also  included  in  the  order 
a  iXMO-kw.  60-cycle  rot  ry  converter  to  oper.ite  at  550  volts. 
This  converter  will  iiirnish  power  for  r.)i!wav  work. 

ROBINS  CONVEYORS.— The  Robins  Conveying  Belt  Com 
pany  has  xeccntly  opened  an  office  at  740  Railway  Exchange 
BuildinR.  ChuMgo,  III.  Mr.  C.  Kemble  Baldwin,  the  chief  engi- 
neer of  the  LI  iii|>;iiiy.  i-.  in  cliar^ie  of  this  ofTice  and  is  prepared 
to  handle  all  inqniriei  from  p.irties  in  the  Middle  West.  The 
Robins  Company  has  entered  an  order  for  a  .W-in.  eotuiyrir  (■■! 
a  gold  dredge  in  the  {")roville  District.  Cal.  Among  other  orJer-, 
on  hand  is  one  for  a  24-in.  and  an  iS-in.  conveyo:  from  the 
Pratt  &  Whitney  Company,  ot  Hartford,  Conn.,  and  one  for  a 
mast  and  gafl  rig  from  the  Pawtucket  Gas  Light  Compaqy,  of 
Pawturkct,  R.  I. 

LIGHTING  WELLAND  CANAL.— A  conspicuous  departure 
in  the  lighting  of  canals  is  that  of  the  VVelland  Canal  near  St 
Catherine,  Ont.  Over  600  alternating-current  aeries  arc  lanqw 
have  been  provided  by  the  Canadian  Westingbouae  Company  and 
these  have  been  in  operation  for  the  past  few  months  and  have 
given  splendid  service  This  installation  as  a  whole  redounds 
great  credit  to  the  Ontario  government,  as  well  as  to  the  con- 
sulting engineer,  Mr.  R.  J.  Parker,  under  whose  directkm  tlie 
complete  plant  was  installed. 

DEl^ND  FOR  STORAGE  BATTERIES.-It  is  stated  that 
the  bnsincas  of  the  Electric  Storage  Battery  Company,  continues 
on  the  same  large  scale  as  last  year.  The  Lotnsviiie  &  Nash- 
ville Railroad  recently  placed  a  large  order  and  a  large  business 
has  also  developed  with  the  steel  mills,  the  company  having  se- 
cured large  contract*  from  the  Carnegie  Steel  mill  in  Youngs- 
town,  O  .  and  the  Illinois  Steel  Co.  at  Chicago. 

THE  r.OI.DHN  KEY  MINING  COMPANY,  Hillside,  Am, 
is  installing  a  power  plant  to  operate  it=  mining  machinery. 
Contract  has  iwcn  closed  for  two  of  the  well-known  "Homsby- 
.Akroyd"  oil  engines  of  16  hp  ea>  h,  huilt  by  tbc  Dc  la  Vetglie 
M.ichinc  Company,  of  New  York. 

L.ARGR  COPPER  ORDER.— It  is  stated  that  for  its  elec- 
trical work  the  New  York  Central  Railroad  systetn  has  closed 
contracta  for  ajOBOfiOO  Ih,  of  copper  wire  at  zic.  per  lb.  When 
the  plant  were  drawn  up  callhig  for  the  use  of  this  wire;  the 
maifcet  was  between  ts  ond  16c. 

CATALOGCTS  WANTEIX--The  Aifiraodack  Hardware  Ok, 
G,  L  Statfci,  manager,  at  Saranae  Lake^  N.  Y.,  has  opened  an 
eketrieal  d^artment,  which  would  like  to  receive  cataleguei, 
CMcalafa,  funtatlbns,  etc..  and  other  data  from  nunnfaetwcfv  of 
electricd  suppliea  and  apparatua, 


InfeUi^ence. 


'  "tltB  WEEK  IN  WALL  STREET— Easier  money  and  favor- 
able reports  about  railway  and  industrial  properties  gave  risa 
to  decided  activity  on  the  stock  market,  with  resultant  further 
advances  in  stock  values  There  was  a  wide  expansion  of  spcc- 
obtion.  The  principal  features  were  the  large  advances  in  iron 
Stocks  as  well  as  in  minor  industrials  and  railroad  specialties, 
and  United  States  .Steel  shares  showed  further  activity  with  higher 
quotations  tlian  they  have  reached  since  the  present  bull  market 
began.  Electric  and  traction  securities  were  weak  and  somewhat 
neglected  and  prices  tended  downward.  .\lli$-Oialiners  common 
tost  '4  point  net,  closing  at  23'A,  but  preferred  made  a  net  gain 
of  )4  point  and  closed  at  63^.  General  Electric  closed  at  179.  a 
decline  of  'A  point,  and  Westinghousc  common  and  preferred 
at  I74!i  and  188,  respectively,  these  quotations  representing  frac- 
tional gains.  Brooklyn  Rapid  Transit  closed  at  91 '/i,  a  net  decline 
of  2'i  points,  and  Metropolitan  Street  Railway  at  X25H-  which 
IS  a  gain  of  i}^  points.  Western  Union's  last  quotation  was  03l4 
and  American  Telephrne  S,  Telegraph  closed  at  13614.  a  net  loss 
of  IJ4.  Amerxan  1 .1  i  r.niotivc  closed  at  76-^  for  common  ;ind 
tigUi  far  preferred,  the  former  being  a  decline  of  ij*  points  .ind 
the  latter  a  gain  of  2'%  Interborough  Rapid  Transit  made  a 
net  gain  of  i  point  on  the  curb  market,  closing  at  333.  Mackay 
Companies  is  quoted  at  581.;.  The  curb  market  was  quiet  early 
in  the  week,  but  developed  considerable  activity  toward  the  end. 
Movements  in  the  copper  group  were  irregular  and  it  is  stated 
that  insiders  would  rather  sell  than  buy.  Following  arc  the 
do^ng  qootatioas  irf  Januaiy  t6: 
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MINNEAPOUS  GENERAL  ELECTRIC.-Note  was  made 
in  these  pages  recently  of  the  personal  changes  in  the  manage- 
ment of  the  Minneapolis  General  Electric  Ca  The  directora  of 
the  company  have  declared  an  initial  dividend  of  $a  per  share 
on  the  common  stock,  in  addition  to  the  usual  3  per  cent  semi- 
annual  dividend  on  the  preferred  stock.  The  company  is  tmder 
the  manairemeTit  of  Stone  X-  Webster,  who  bv  careful  and  ag> 
grcssive  direction  have  taken  advantage  of  the  growth  of 
the  city  of  Minneapolis  and  developed  the  business  of  the  com- 
pany su  that  it  shows  earnings  for  the  12  months  ending  No- 
vember 30,  1903,  of  $724,000  gross  and  $.^52,000  net.  During  this 
time  the  company  has  added  largely  to  its  power  facilities  and 
distributing  system.  Over  $500,000  has  been  expended  out  of  the 
earnings  in  these  improvements  and  the  balance  of  the  nii>ney 
needed  has  been  raised  by  the  issue  of  additional  preferred  stock 
from  time  to  time,  and  by  the  sale  of  escrow  bonds. 

.MONEY  FOR  SUBWAYS  around  New  York  City  is  likdy 
to  be  required  in  large  blocks  in  the  near  future.  The  total  cost 
of  the  proposed  three  new  subway  systems— the  7th  and  8th 
Avenue  line,  the  Lexington  Avenue  line,  and  the  Third  Avenue 
line— is  estimated  at  approximately  IiooaoouOOO.  This  total  cov- 
ers only  that  part  of  these  lines  on  Manhattan  Island.  The  exlen- 
tiona  in  the  Bronx  will  cost  about  $15,000,000,  construction  being 
not  so  expensive.  The  existing  subway  cost  originally  $^5,000,000, 
but  the  additions  of  tracks  and  changes  in  plans  caused  an  addi- 
tional expense  of  nearly  $15,000,000  making  the  entire  cost  nearly 
^SoytootflooL 
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SAN  KKANCISCO  COXSOl  II 'A  !  ION  — The  merger  deal 
lias  been  closed,  which  accoinjili  In  ilie  absorption  oi  the  San 
1-rancisco  Gas  &  Electric  Company  by  the  California  Gas  & 
Electric  Corporation,  togctlier  with  financial  interest*  repre- 
sented by  N',  \V.  Halicy  &  Co  .  Xfw  York  bankers.  On  Jan- 
uary 2  the  purchasers  \mM  the  L  iiiMu  Trust  Company,  of  S:iii 
Francisco,  as  irustce  for  the  San  Franci'ico  Orss  &  Elfctnc 
stockholders,  $5,151,000  cash.  There  A.'.f,  nls  -  ;iiTiii  .1  v.  r 
nnder  the  terms  of  the  sale  $<),ooo.r<vi  t,t  prcitrr,^!  M  -.ml 
Sg^J50,ooo  in  the  new  5  per  cent  3i>yr,ir  i  ti(.i-,.S  ,it  tlu-  r.u  ilic 
Gas  &  Electric  Company,  which  has  been  iiu-orp«iraUti  by  liie  pur- 
chasers as  a  holding  company.  N.  W.  Halsey  &  Co.  receive 
some  of  this  company's  stock  for  having  advanced  tlie  $3,651,000, 
which  includes  the  $500,000  forfeit  money  deposited  with  the 
Union  Trust  Ownp^i'iy  when  the  option  was  taken  on  the  ^^"P"- 
(ies  purcha  ■  •]  Francisco  Cis  \  F.!' .;;ric  idKkhoU-'.  1-  vsi 

$90  a  share,  $JS  in  ca«H  sinl  S^^'s  in  tlu-  nt:::  liontls.  The  L'titoij 
Trust  Company,  a?  trust,,'  st'ijklnM' r  ,      to  have  two 

directors  in  the  new  comp.iny,  the  Calitornia  Ga«  &  Electric 
Corporutii  n.  ind  alio  in  the  San  Francisco  Ga*  &  Electric  Com- 
pany. The  San  Francisco  Gas  &  Ele<-tric  Company  has  elected 
a  bc>ard  of  directors.  John  A.  luiti  'ii,  who  is  also  the  f,r,  -i,:<  nt 
of  the  Pacific  G.-ss  &  Electric  Cotiipany,  was  elected  president 
and  I'.  G.  I  ii  nm,  \  i^:c  pr,  -i  !  nt  Oiarles  L.  Barrett,  secretary 
and  treasurer  u.-iiir  -.l-i  d  1  -.vncfship,  were  re-elected  by  the 
new  raan.igcmcnt.    Tln^  ,;,  mni.uiv  «i!l  retain        hi,!;',  iduality 

the  local  system  in  San  Francisco.  The  P-i.-ifu-  Ga,  &  Electric 
Company  is  now  one  of  the  largest  and  '■  o-r  imp' ,rt:int  public 
utility  corporations  in  the  world  It  wiH  |nrals  ia  i3  coitnlies, 
serving  a  territory  250  miles  Imn.  liy  i2~  miles  wide  w<i  ■.■.ni- 
troHing'  vs«»  wat^r  r>r>\vfr.=  .-,nd  thr  Songest 'electric  transmission 
line  ;:.  (;N>r,  r,,-,'  1" m-  .,ro  in  pfisiaratton  for  enlargements  .in,i 
impr, 'Vf  iiiriit':  u  'All'  -inti  ciic'.rir:  plant*  in  San  Francisco  aiui 
Ihrtinuli  St:i'i-,     The  c,  .mp't-ti,  in  ,:?t  llu-  Fn-in  h  ri  i.-«k  powcf 

plant,  of  tile  \  alley  Cuuiities  syitcm.  on  which  vtntk  ha%  been 
suspended  for  more  than  a  year,  will  be  rushed  this  sca-on. 
'  DIVIDENDS.— The  International  Steam  Pump  Comp  ir.y  has 
declared  a  regular  dividend  for  the  quarter  of  I'/j  pi  r  1  cnt  on  the 
preferred  stock,  pay.'kbic  February  !  The  Mihv  i  Electric 
RaSway  8:  Eight  Company's  direct -  r;  liinr  ilchiioil  the  reg- 
ular quarterly  dividend  of  iji  per  >;cni.  p.n  il  lo  January  31. 
The  Edison  Company,  of  Boston,  ha^  dn  l.ir,  ,1  ;i  r,  sular  quarterly 
dividend  of  2}-j  per  cent,  payable  Febn:.ir:.  I  Usrcctors  of  the 
Cliicago  Edison  Co.  have  declared  the  rcjjnl.ir  j  per  cent  quar- 
terly dividend,  pnv.ihle  Ffbriiary  t  The  l-'i-cin  ■  Co.  of  Amer- 
1C.1  ha^  declared  lli,  r,  Kiil;ir  -un.  .-111:111:1'  I'.n  idi  iid  of  35c.  per 
share,  a  rate  of  7  per  cent  pei  aimuui,  p:i\.-:1,!t'  Jaiin.iry  xj  The 
National  Steel  Sc  Wire  Co  of  New  Haven  h:i<  dccl  irt-rl  tin  r>  i;ii 
lar  quarterly  dividend  of  iXi  per  cent  on  tlie  pr,  l<  rr,  d  -.locU. 
The  Grand  Rapids  Railway  Co.'s  directors  !iav,  d,rl:iri  1  tlic 
regular  quarterly  <llvidrnd  of  1V4  per  cent  on  its  |ir<  n  n-.  d  ■ii  ock, 
1>ayable  February  i.  ^^inncapolis  General  El'  i  ln  (  n  (  .1-  de- 
clared a  dividend  cf  2  per  cent  on  the  common  »tin  V;  ir  a  ldiiir-n 
to  the  3  per  cent  ^cnii-annual  on  the  preferred.  I  li,  J a.  V.^r  ii 
villc  Electric  Conip.mj  has  declared  a  semi-anniia!  dividend  of 
?3  per  share  on  the  preferred  vtock  and  $3  per  share  on  the 
romnion  stock,  payable  February  I.  The  Westfield  Power  Com- 
|i.iny  has  <lccl;ired  a  scnii-annnal  dividend  of  j'  '^  per  cent.  The 
flirectors  of  the  Electric  Bond  &  Share  C"inpany  has  declared 
the  regular  preferred  quarterly  dividend  for  the  three  months 
end»-(l  Drrrmber  15.  irjoi,  ;itid  an  .idditiona!  I'i  per  cent  divideml 
f.  r  ili<-  i.,r!i,l  from  Decendur  15,  1905,  to  I'ebruary  I,  iqoft. 
paMiI  K-  1  >  liri:.ii-y  I.  Directors  of  the  American  Light  it  Trac- 
li'  r'  iiavi  ;<  Ii.red  the  regular  quarterly  dividend  cif  1  ■ per  cent 
on  pr<  :i  rr-  l  ■  P  a-k  .itid  T  per  cent  on  the  coninion,  psvable  Feb- 
ruary I  'I'll,'  Ann 'nan  ( .raphnph  ine  Company  h.'i:-  dc.  l:;r,''l  fin' 
regular  ipnatsly  divnl'ii  1  I't  :  percent  On  the  pret'erreu  stucii, 
pa  .  al  Ii  I'fbruary  15.  1  la-  ("■■ntral  District  Printing  &  Telegraph 
Company  has  declared  diMdend  of  2  per  cent,  puyahle  January 
31,  Directors  of  the  Butte  Electric  &•  Power  Company  h.ive  ile- 
c!iired  the  regular  quartcrlv  tinidend  of  $1,15  oit  the  preieired 
Ho<-W.  payable  February  1. 

LONG  ISLAND  JIOI.DiNG  COMPANY.— The  Long  Island 
'Consolidated  Elcclric.tl  Companies,  the  enlire  capital  slock  of 
which  is  owned  by  the  l^ng  Island  Railro.-id.  has  been  organized 
a»  a  holding  company  for  the  purpose  of  taking  over  the  control 
by  the  latter  company,  as  well  as  such  other  electric  railways  as 
may  be  purchased  or  construcled  A<  feeder*  to  (ho  lines  of  the 
Long  Island  Company  in  the  near  future.  .\n  authori/ed  issue 
-of  4'i  per  cent  40-year  collateral  trust  tnortg.iKe  gold  bonds, 
not  tQ  exceed  in  ibe  aggregate  the  amount  of  $10,000,000.  is  de- 


signed to  cover  the  cost  of  acquired  and  construrud  subsidiary 
electric  roads,  and  to  provide  for  the  fnt'.  r,  d,  vr'',pnu'nt  and 
extension  of  these  and  similar  properties.  The  idIIii'.miik  elec- 
tric railways  are  to  be  turned  over  to  the  Lmg  I  sl  im'.  C'^n?,  'j- 
dated  Electrical  Oimpanics:  Huntington  liddri.i,!  Cninp.i:i>, 
Ocean  Electric  Rad,\.ay  Ci'mr'any.  '.hi:  Northport  :"r:i,-t-i,n  C-im- 
pany,  the  Nassau  County  Kaiiwaj  C  'lnpany,  the  'i'en  Covp  k.iil- 
road  Company,  and  the  Jamaica  S:  Suntli  Slinre  Kniln  a,i  (  oai- 
pany.  The  Long  Island  Companv  als  j  L■■.v•.^■■  om-  h.-»H  of  the  capi- 
tal stock  and  bonds  ,  1  -f-.e  \t-u  York  I-ong  Island  Traction 
Company,  and  will  acquire  oiie-Ualf  oi  the  capital  stock  and 
bonds  of  the  Long  Island  Electric  Railway  Company,  .at  .1  total 
cost  of  ?!l,.l0o,5O7.  These  securities  are  also  to  be  turn  d  over 
to  the  Long  Island  Consolidated  Electrical  C  nip  ir-.u-s 

THE  I'NION  FI.FCTRIC  LIGH  T  AND  PCiWHK  COM- 
r,\.\V,  ijl  St  laaui'-.  laiL-  'at  tin:  iL.i-a;  |nilili,:  servi'.''.'  lairporatioil'l 
owned  by  the  Ni,rth  .\nii-'ricar;  C'oiniiariy,  lias  :-'.ui_-d  $1,000,000 
in  new  securities  thria-,ii;li  a:;  iif.d'jrwrilmi;  sM'.dia.iie  Ihe  new 
security  is  a  collateral  trust  nod-,  d-.iwir.i.;  5  p.M  nt  interest, 
and  running  for  three  years.  It  is  sei  i;r<  d  liy  S.).rx:»a.oo<~i  of  tbe 
capital  «)(^ek  of  the  Utnon  Compair.  d,  p  isit,'d  with  the  .\['';:-is- 
s';)pt  \'a:lcy  '1  tu;-1  CLnn|ia::>a  a^  trii-'.ta-  I  luj  mates  have  .-1  toun 
,-at  -,;uar:i!]1cr'  hy  llio  N  irtli  Ameinaiii  ( ',ai(iipaiiy  In  which  the 
par.'nt  Carp'ariilion  pli'dsji's  ii-.elf  tM  lin  the  Stock  in  at  par 
the  expiration  of  th,'  nr.;.  *  1  lie  ti,au-s  are  Vin^  so!d  jirii'.CJpsUy 
in  New  York.  The  riaritrral  fur  ilu-  net'.-,  :Men\:srs  ijic  stock 
of  the  Union  Cc»mi;a-iy  I'j  J.sa kxvoi  10,  i.'it  it  an  authorized  capi- 
tal stock  of  Sio.ooo.fuxi  l  !ie  L, 'iiipan;,  li;>-  .1  bonded  indebted- 
ness of  $35.ooo,oo<;j.  i  he  niian,  V  irialu  iln  sale  of  the  notes  was 
init  into  ne'.v  iiriprovenienl  in  the  powa  r  plants.  Most  o£  it 
'•'  'IS  used  in  completing  ttie  new  Ashby  Street  power  house. 

OKLAHOMA  LIGHTING  BONDS.— Proctor  &  Borden, 
Equitable  Building,  New  York  City,  arc  offering  $100,000  of  Okla- 
homa Gas  &  Electric  Company,  Oklahoma  City,  first  mortgage 
5  per  cent  gold  bonds,  subject  to  call  at  105  and  interest.  They 
arc  part  of  a  total  authorized  issue  limited  to  $300,000,  reduccl 
by  action  of  the  sinking  fund  to  ^igofioo,  and  secured  by  first 
mortgage  on  th«  property  of  the  company,  and  followed  bj  an 
authorized  issue  of  $i,oon,ooo  general  mortgage  5s,  of  which  $514.- 
000  are  now  outstanding.  Sufficient  of  the  gen,  ral  nior'.gaK-.-  t'-  iids 
are  reserved  to  retire  the  first  mortgage  bonds  at  maturity.  Of 
the  general  mortgage  bonds,  $225,000  arc  owned  by  the  Electrical 
Securities  Corporation,  a  subsidiary  corporation  of  the  General 
IClectric  Company*  and  ilepostted  as  part  security  for  the  collat- 
eral trust  bonds,  the  property  on  which  the  first  mortgage  bonds 
are  secured,  representing  a  cash  investment  of  over  $600,000.  The 
net  earnings  for  the  calendar  year  ending  December  31,  1905, 
lit  r- J  11)1  to  over  MX  times  tlie  iinnml  intcrett  oa  Hie  fint  mort- 

^.igc  bonds. 

l<a:YSTONE  TELEPHONE-The  Keystone  Telephone  Co.'s 
report  submitted  to  stockholders  at  the  annual  meeting  showed 
the  following  for  the  fiscal  year  ended  December  31,  1905: 
r.ross  camiiiKS.  increase,  $<i4,7<)S,  and  net  eaniinirs,  increase, 
?:3,588.  There  was  expended  in  extension  of  the  pilant  ni  i.'j05 
a  total  of  $630,370.  The  total  credit  (o  profit  a  1  h  ss  Ueceiu- 
ber  ^t,  igoj,  is  $21)2.578.  There  are  over  to.Odj  teluphones  in 
use  in  and  .tround  Philadelphia,  and  it  Is  e.xpected  to  add  6^000 
in  ir/Kj,  Two  hundred  and  seventy  miles  of  condllitt  SK  owned. 
The  year  en<led  December  31  shows  as  follows : 

I<*05.  190-1.  1  i-sj 

Onm    $;i«.745        $6S4,yso  i4bti.t!6a 

Evpcmn   .,,  444.041       .t«-.«J4  jjs.'O" 

Net    S^rt.Tdt  <J33.74<) 

ITIII. ADh  l.l'lll  \  CD.XH'l  ri  1  ION. -As  to  new  lighting 
im[,rtitii  II  in  i'liujidelpiiLi,  (He  iiiembcr  of  a  prominent  Phila- 
|i  :p;':i  i  !  i'  iki  rat'c  house  s.iys :  "The  now  assured  competition 
tor  the  Phil.i'l'  l[ihi,i  Electric  Co  is  indicative  of  the  callinp  of 
another  asscs  inent  of  ?j  5C1  -liaie  ,,nd  I  believe  t'nt  r,'.:  iit 
selling  of  the  t  ivk  and  the  subsequent  low  price  has  ''C'li  hv 
inside  people  who  da  trot  care  to  p.iy  another  as  ■  Mi  ent  I  am 
told  that  there  is  an  Order  in  the  market  to  dispose  of  35.C10O 
shares  of  this  stock  for  an  influential  financial  interest  in  the 
company  and  that  a  portion  of  this  order  has  atreadv  been  exc- 

'. -at.  d" 

BLOOMINGTON.  IT  I  .  PROPERTII  S.  -Hodenpy],  W  al- 
bridge  it  Co.  have  'M  the  Bloomington  and  Normal  Street  Rail- 
way. Heatini.'  ami  Lighting  system  of  Bloomington,  III.,  to  the 
McKinlc)  Ml  hi  ate  for  $1,000,000.  The  syndicate  is  building  and 
operating  interurban  lines  throughout  Illinois.  It  already  owns 
the  Consumers'  Heat  and  Ligilt  cystmi  and  the  sitertirban  inn' 
chises  in  Bloomington. 
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I'R.MRIK  GROVK,  .\KK  Ih.  electric  light  plant  «»•  .u.;iciilr,l 
jMinarr  1,  aficr  being  in  o)>crattoti  odiy  aboui  ihrct  munilii.  The  rc<- 
aoa  MiifDid  it  lack  of  pMrWMtc> 

LOS  ANCBLBS,  CAI^The  PMpfar*  1^  CMdRiar.  «f  MMmh,  kM 
tieea  purdnitd  by  Ibe  Ediwn  Etcctrie  C«av«nr  far  99»>Ma. 

.S.\N  BERNARDINO,  C,\L.— The  Hill  Sircrf  power  plant  of  tbe  San 
Bernardinu  Elrttric  Lompany  has  been  ilmruyeil  by  6rt'.  The  lo»  is 
rstitnatrt)  al  tfis.ooo. 

l.OS  ANGEI.KS.  TAr.  Tl,.-  Pwiflc  I  ifhl  &  Power  Cwm^J  and  tkc 
K<til>Qn  KIrctrjc  Cun.p^-iv  h:n>:  .iriiii:u:ici. J  lowcr  Bat  laMk  Ucler  MCt 
arc  reduced  from  15  ccnn  to  11  cents  per  kw-honr. 

MAKA,  CAL.— Tkc  trtiiteet  of  St.  BdCM  tovc  sranlcd  •  fnwcUte  to 
I.  H.  Zoiflghi  aad  Rtynond  Beniaam  for  an  dcctrie  li^  aad  powar  Una 
•ntciB.  Wd(  «*r  tbc  ftaMklia  will  ba  opaind  In  Fabraaf 

tOS  ANGELES.  CAL.— Mcftn.  FbtUiya  and  TomMce.  itnmn  of  ihe 
Home  TdopboBc  Cnnfany,  of  tUa  cHy.  baw  aeqidfcd  a  s*iNar  Ithk 
chi>c  from  fMilaod  for  die  Hom*  TvlcflnMc  Campwvi  of  Alanieda  Cannty, 

l>»rinK  therefor  $)a.!!a«. 

ItAK  KK.'^H  KLD.  I  AL.--  S   i  iii:iVm-;         ,.in:.l   md   irii^i.uion  coinpanirt 
have  eonitiji'ncf ^1  an  .^c^icn  ui  thi-  S-.i|'criu:  Ct>uxt  to  rc^itiain  *he  E<!f80ii 
Klectric  Cotniuri),   tIu-         foTiii,    rnwcr   Company,   and   oti-.t  t    .Tllifd  ir 
lefftis  from  i..bsUM^niiic  tin:  wiitcr  rjt  Ktr:i  River  by  a  dam  in  itR-  slrcsoi. 

SISKIYDl'.  CAT..  llMf  .Si>k>you  Electric  Power  Company  is  connectinc 
up  the  Fall  Creek  and  Sha^ia  R-ver  p!ants  in  order  w  wpply  the  in- 
creased demand  for  power,  Tii.-  <;ur\L'y  ju?;f  cun-p-cicii  .j-.f:r  lie  i.5fj':i 
acres  recently  piircfiaM''!  bv  t^i-tppjiiy  itivrs  a  i6o-foot  fall  in  fe,fio.T  i«Ti 
and  the  water  ^i;pply  i>  »ulhticiir  ti>  develop  approximately  loo.ocu  huisr 
i>u»cr.  Tlie  contain}  lj»s  refused  the  city  of  Ashland  an  exleosion  oi  the 
fifteen  days'  option  at  |6s.ooo  for  tbc  purchate  of  tbc  local  plant. 

SAJs'  FRANCISCO,  C.\L.--At  the  annual  meeting  of  the  stockholders 
of  the  G<dden  State  Power  Company  the  fotlowing-named  oflicers  were 
elected  for  Ih**  <*n«iitn|t  year:  A.  S.  Vt^icdnnalt!.  prcaidfiit :  Jn^^-pti  I>,  Re4. 
diilft.   vice-prf-iiittil,  Klf^Iiw^-U    Hyilc,   *ei-rft.ir>-.     1  lit-   comi-iiny  fisvn^ 

all  the  orieiii.nl  ».Htr  rijilitj  on  Ihe  Nottb  Fork  of  Ihe  I  r.iihrr  Kivcr,  ex- 
itn<lin>;  frcm  liig  Henci,  liutte  County,  to  Big  Mcadow^t.  rium.is  County. 
Ihe  tompany  i»  said  m  be  planning  a  dcvclopmeat  of  200.000  horse  power, 

WINPSOR   I.Ot'KS.  CONN.— Electric  NtflMnt  for  the  Burnap  Opera 

Book  t«a  ban  foBnlibwl  by  tbc  dyoam*  neoMly  iaaialktd  by  U.  W. 
Catea  I*  UCbt  bit  atara. 

WATESBURV,  CONN.— IwMad  of  an  electric  liibOat  plani  at  ai«- 

Ccoltd  fa  the  Mayvf't  nNcaafla.  ibc  Watrrbvry  Rrpuhf^m  propMe*  ISM  the 

city  grtvrmment  should  establish  a  public  h<^at!n([  plart 

bOl.  TH 1'' )k  I ,    (  t  'S'.V. — There    is    Kruaiitg  m    nic    juejcti  10 

uliliie  M'll  Kurr  t.>  f  irnish  motive  power  for  an  electric  light  plant  for 
lighting  the  to«a  utid  bu^ness  ptare*  under  municipal  ownership. 

NKW  MIl.FORIi.  CONN.  -The  New  Milford  KlectrK  Light  Company 
i«  the  defendant  i»i  a  suit  brought  by  ihc  town  of  New  Milford  for  dam- 
agea  allj-«f<i  to  Kiisr  been  made  to  the  hiiihway  011  Oic  wi-it  bank  of  the 
river  by  the  c  >ii5iru<lion  of  i  :irw  il.ini  by  ihe  lighting  company.  The 
sum  nirnlMiitd  in  Ihe  suit  \i  !iu,.j.ju.  Tin:  new  daa  WIO  COmplCtcJ  abOlK 
a  year  ago,  and  rcpJaced  an  alii  wuuUrn  structure. 

WINOSOK  LOCKS,  CONN.— The  local  electric  ligbliog  station  met 
with  a  serious  mishap  last  week  by  the  independent  starting  up  of  tbc 
water  wheel  wheit  nobody  was  at  the  station.  This  did  considerable  damage 
before  it  was  discovered.  The  danuge  to  engitic  and  other  n-actitncry  and 
the  fire  loss  will  require  about  $].oaa  to  retil.we.  Iht-  cominir.y  supplies 
ligbia  for  auccla  aad  daacMie  acreiee  for  Windaor,  and  the  villaflca  oi 
WbrcbaMa  Nat  and  Braad  BraA  arrina  ibe  ttocr. 

DENVES,  COL. — The  plant  of  the  Lacombe  Electric  Company  was 
paHly  dcatioyad  by  fire  Jan.  8.  This  plant  supplies  the  street  lighting  of 
Denver  and  some  incandescent  lighting,  especially  in  the  residence  dis- 
Iricta.  It  is  expected  that  street  lighting  service  can  soon  be  resumed, 
although  the  incandescent  lighting  apparatus  was  disabled.  The  Denver 
(>as  &  Electric  Company  helped  make  up  for  lack  of  light  on  the  down- 
town street*  by  keeping  its  ftat  rate  sign  and  window  display  Kghtiug 
OB  all  night  instead  of  turning  it  off  at  midnight  ai  usual, 

KOKOMO,  JND.— J.  W.  Dc  Haven  write*  lliat  a  auck  coaqiany  b 
being  ontanized  t«  conanroct  •  dam  in  WiM  Cat  Crcdi  for  ll^i  aad 
power  puriMwca. 

WASHINGTOM.  tS1».— the  teU  tckpbonc  Coaiynir  ii  alartiac  Oc 
bnihUng  of  *  line  froai  VInecnnat,  lad.,  lo  (Hncy,  IIL,  and  dieaee  U 
Eflbtgbaai  aad  Maiteon,  III. 

CAMBRIDGE  CITY,  IND.— Jao'ies  A-  an.l  Charles  A.  Boyd,  owners 
of  the  Independeoi  Telephone  Exchange  of  this  city,  have  purchased 
Ibe  Magersiown  ladijMndcni  iclt^bone  idani.  Tbc  ayilani  coaipriaca 
nearly  2,000  bMnuncnla. 

SOUTH  BEND.  IXD.— President  Thorwood  of  the  South  Bend  Tele- 
phone Company  anaouncc*  thai  his  company  is  10  be  merged  into  a  cor- 
lyratian  bacbad  bgr  Nov  Yaik  and  St.  Loaii  capita),  which  viU  control 
men  of  tbc  IcIdboiH!  ayMenw  in  norlhent  Indiana  and  Ohio. 


TEkKE  ilAUTE.  IXD.— Thr  rii,/oi;f.  Tclcpbom  Lonifisiiy,  c,i  Terte 
Ilaule,  has  purchased  a  site  f<ir  its  new  exchange  at  a  tf-st  of  J4,5i.'.i. 
Plans  have  been  prefwred  for  rhr  rrrvtion  of  a  tbree*inry  hrcprotd  bnck 
liuilJins-  Sn  cllburjlc  m  itc liti'j.i r  d  «  buun  be  jlislillcd  It  is  rttimaied 
tbdt  the  cxprn%<-  of  Meeting  arid  litti^ji;  t!:L  building  will  iii'iount  to 
lioo.ooo. 

FORT  \V.\V.\'E,  IND— .-^t  s  reeetst  mrriin,;  of  ilu-  *-..cklinldcr«  of 
the  ll  iine  dtlc|.hf:nr  \  I  cli-vraph  I  om;..itiv  ■  t  I't.  Wajiic,  it  » .I'i  di .  1  Ud 
to  coiiijdiii  ilic  jjuitJiiisc  ui  iliK  .NiliuruJ  Ttkpliurjc  Comi,iaiiy,  *nli  its 
long'dikiance  letepbonc  lines  in  Ohio.  Indiana  and  Michigan,  and  its 
local  exchanges  in  Sturgis.  Keiidallville.  .\iibarn  and  New  Haven  within 
the  next  sixty  days. 

PITTSBURG,  KAN.— The  LabcUc  Couuij  ItlcpJioat  Company,  the 
Parsoiu  Telephone  Company  and  the  Pittsburg  Telephone  Company,  all 
of  this  State,  have  been  merged  inio  one  system  with  properties  aggregating 
over  faoo.ooo  in  value.  The  new  company  will  be  loMWB  aa  the  Gtiico^ 
Bcoic  Tekpbone  Company  and  will  probably  lw«c  it»  headquarter*  te 
Fittibuiw.  Gconc  Speaker,  of  Cbdcpa.  ban  been  elected  iccTCtaiy 
ImpMnnaaemg  will  be  mdc  aad  new  Uae*  built. 

JASPER.  KY.— Botb  the  electric  KghilBg  and  Ibe  water  plania  of  Jao- 
per  have  been  purchased  by  Ibe  town  authorities.  The  Capacity  of  the 
lighting  plant  has  been  increase*  1<>   1.  i  j  i  l^k'Hv 

NEW  ORLE.\NS.  LA. — Al  a  icctiil  meeting  ol  the  Cii>  CliuEitil 
was  introduced  an  onUnaiWC  granting  to  A.  Von  HoSoaS  and  his  asso- 
ciates the  right  to  (slablish  and  maintain  a  telephone  lystem  in  the 
city  for  a  terra  of  fifty  ycais. 

Tl.'RNER,  ME-—  E.  L.  Staples  has  purcliu».tid  a  ^jo-light  dynamo  and 
has  installed  h.in  bif  plaee  of  buHBcaa,  pieparaiory  to  fiimiabia(  the  il- 
lumination for  Ibe  More*  and  fealdencea  of  the  village. 

PORTL.AND.  ME. — .\l  the  annual  meeting  of  the  Consolidated  Electric 

L'ftht  (V^TTtpany  nf  Maine  the  followir^ff:  nfftcer:*  were  elerled;  President, 
Li.iiidir  \V  ,  riihr>;  \  ii<- president,  OMrle«  \V.  J,  lii.dinii.  general  man- 
itttrr  and  treasurer,  Ueurge  E.  Raymond.  Oeutge  li..  Raymond  was  elecml 
•eeretary  of  the  corporation. 

PORTLAND,  ME.— The  Maine  &  New  Brunswick  Electrical  Pow^r  Coro^ 
paoy  is  making  a  large  hydroelectric  development  at  the  Aroostook  Falls, 
in  the  British  Colony,  chiefly  for  utiliiation  in  Maine,  under  surveys  of 
Mr.  B.  D.  Whitney,  of  fiardiner.  Me.  The  consolidated  company  has 
charters  from  both  sides  of  the  frontier.  The  plant  near  Fort  Fairfield  is 
to  develop  aLiLLil  Hp  i'.'i  dulivciy  at  diMani  puints.  iuch  as  Houlloa, 

52  miles  southward,  ar.ii  Van  Irarcn,  4H  mi]f%  ■■:>  the  north.  .\  t.ilr  of  cur- 
rent is  estimated  at  Si-'oiiM  per  yi-Jf.  *uh  <.|>rratirK  e)i|'en»e*  ni  %^fOOO 
and  $$.oou  interest  on  bonds.  The  plant  will  cost  about  i^i^ou,  not  in- 
clusive of  transmission  line.    The  plant  ii  to  be  in  operation  this  year. 

IIOI.BROOK.  MASS.- -The  committee  appointed  lo  ascertain  the  number 
nf  light*  needed  and  how  much  the  cost  would  be  to  install  the  proposed 
electric  Iii;ht  system  baa  looked  over  the  (round  with  Mr.  Bailey,  of  the 
Kand c  i|  h  K.rcm'c  Ui^i  Cwnfamyt  and  win  be  ready  to  mab«  ita  report  at 

nn  early  date. 

SPRINGFIELD,  MASS.  -The  United  Electric  Light  Company  plans  to 
furnish  iiKreased  power  lo  the  Bculon  X  .-Mljiir.y  Raitrfud  an.(  the  t'nited 
Drop  Forging  Company's  pl.-.r.'  f-Dr  lighting  .-tnd  upcratinK  j  urposes  M-.rn 
a*  the  new  Boatoa  k  Aibaoy  Railroad  bridge  over  the  Connecticut  River  is 
coinpMed,  (0  (bat  larger  wlrea  can  be  aaanacled  np. 

WEST  SPRINGFIELD,  MASS.— ^ank  L.  Worthy  plan*  to  faralib 
electric  power  to  operate  tbc  milli  of  Ibc  Warren  Thread  Wcwka  In  Weal- 
field  Itoai  a  motor  in  his  power  plant  on  the  bank  of  the  Westfietd  River 
at  tfitlineaciie,  provided  franchises  permitting  the  erection  of  polca  and 
wim  are  granted  him  by  tbc  aclcetmcn  of  Ibis  town  and  Weatficid. 

MUSKEGON.  MICH.-As  already  noted,  tbc  American  Uabt  *  Tiee- 
tion  Comiuny  has  by  jmrchase  added  to  Ik  lift  of  psOpCf tica  tbc  Lacomb 
Electric  Company  of  Denver,  Col.,  and  tbc  Mnsbcgon  Traction  ft  Lighting 
Company,  of  Moskei^>ii,  Mich.  The  property  is  the  more  extcniive  tad 
valuable  of  the  two  purchases.  Ii  consists  of  gas  and  electric  plants^ 
and  a  street  railway  system  15  miles  in  length.  The  company  wa*  in- 
eorporated  and  began  buniiiess  in  lOoi.  as  a  consolidation  of  the  Muske- 
K«ii  Street  Railway  Cnmp,Tnv.  the  Muskegon  Gas  Ijght  <"intp.nn-  nnd  the 
Muskegon  Electric  Lik''ii  t.  iMnp.-.ny  It  is  the  terminal  f,:r  ilu-  C.r.-.r  l 
Ras*id5   third-rail  system.  ntt  gam   a!^?^y^  rxpentst  s  ,-iiid   hxeii  chargcs- 

t-ir   t.-it   v'.-;ir  cn-toii;   l-W     .-i.   ifj'.5,   ua-.  %:\.f>y 

r,K.\N|i  KAl'lLiS.  .MICJL— "Ihe  .Hrn dt^putr  over  Ibe  Tbota- 
apple  1  Irctric  Company's  fraiKhisc  li;i-  L«;tri  unm;il>ly  settled.  U.  B> 
Wheeler  has  tiled  his  acceptance  of  the  amended  ltdlichise. 

MONROE,  MICH.—  The  municipal  lighting  plant,  which  the  voters  have 
refiiseit  to  impi-ne  or  fHsp*.'«?  of.  h-t*  heen  «hut  \Sown  f.ir  l.Kk  of  sufii- 
Ctt-iit    ;ij'P'ri-pri;i'ii  11.      It  th;il   ihr    H-.i.ird   '  I    ^^'u^^i^   c.-i:in-  t  ^-cure 

any    more  t)u     -oy     ,;*i-s     <;■  m     li.r     wlu'  hrcr.  used. 

meeliiig  has  been  called   (-:  i   'In    purp.iM-  c-f        'i<.s;nK  thi-  situation. 

PORT  HfRON,  MICH.  Ih.-  IVrt  liuiun  L.^l;'  l'--..r  (  impany  all- 
noutKcs  B  reduction  in  Ihe  rale  for  commercial  l;>;:it  i-.^  I  .t-i  spring  the 
company  made  a  cut  in  ita  rates  for  residence  lighting,  amuuiiiing  lo  » 
per  cent.  On  January  1  a  diCcrential  rale  waa  mad*  to  apply  to  all 
lighting  actvke  except  rciidani  iiflMlnf.  Tbe  new  taic  will  be  ij  c  per 
kwJKMr  far  the  Cm  jo  hnota  and  s  «■  »er  hw>boor  for  all  power'  need 
in  CMCH  of  that  anwuni.  The  preicnl  rale  ia  15  e,  alraigbt. 

PET05KEY,  MICH.— Jiidaa  Fnd  W.  Uayne.  of  Ckarlevoix.  proposes 
in  behalf  of  a  syndicate  to  fntniab  eteciric  power  to  Peicekey  at  tbe  rate 
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T — Mayor  luaac  Shocnihal  in  hin  annual  mmagf  fwora- 
(  ntiilrr.nion  of  the  nubjccl  of  a  municipal  rifclrir  light 


«f  4  c.  per  kw-hour  for  K«liiiii|  amd       a>  far  MmmnkmI  porpoM*.  tb« 

diilriluuoo  tu  be  in  Ihr  handa  of  the  city.  fU  ■]••  frOHmil  bv  *^ 
fttmktj  lifbiinc  plant  if  it  should  be  offered  for  Mlc.  Tht  pMlW  b'lB 
be  (cnrraird  at  a  dam  on  the  Pi(eon  River  in  ChAojrgMI  QMlBty. 
Tboogb  tb«  rue  is  said  to  V  lower  than  that  «t  which  TtMktf  OU  pt^ 

dace  ih<  p«wer.  the  Kheiiie  vill  protoUjr  be  immmil  hf  IhMC  «h«  h»- 

Bete  io  municipal  ownerthtpu 
MARSHALL.  MO.— A  man  naetint  »ai  hdd  at  Marahall.  Jamiaiy 

II.  in  tbr  iniereat  of  the  CtnMl  Electric  Railway  from  Miami  te  Sadalla 

hj  way  of  Marihall.    The  company  ci^ceii  ta  compktc  tha  mad  wIlWii 

eflr  year. 

\ORMAI.,  ^[0.-The  Kintocfa  Telephone  Company  b  CTmphttlj  K. 
hiiiMio»  il!i  ijritem  at  Xofmal.  It  has  leased  the  Mcood  atMy  »f  th« 
First  .VaTinnl  Bank  buildinR  into  which  it  will  m<<vp  it»  exehanicc 
■bich  ws     N.    ir:i  irially  mlargefl.     A  new  »wiicht.o.>r.1  a  capacity 

<(  7M>  u  i<r'hnne«  has  been  ordered  and  U  expected  10  be  imtilM  in 
iiu  r  V  .x.hantc  miy  this  MMth.   Tb«  howd  wlU  ba  «f  the  ccMral 

KIRKWOOD.  MO.— The  dtiw  are  diicniaiag  ■  prvpaAlon  to  idl 
ibnr  Iightinc  plant  ia  the  C«ner«I  Scrvfae  ft  Derdafmat  Cta««mr>  hM 
10  V  ooncd  by  the  Morth  AnetitM  Cpopany.  and  they  wt&  im  an  4^ 

{kTtunii}'  of  voting  on  the  question  at  a  special  eleetian  to  he  held  abont 
Fthroirj  15.  Two  ordinaiKcs  h.m  .iltrjj)  Srcn  drawn  Up  and  are  in  the 
tunJs  of  tbe  t  ity  Att..riie>.  It  is  understood  that  the  contract*  have  hem 
igTrfd  upon  and  signed,  subject  to  the  approval  of  the  voters.    The  Geoeral 

.vrvire  &  rVvplt^jment  Company  made  an  offer  some  time  ago  to  as»ume 
the  ?:ri  I  r.  n  rimianjing  on  the  municipal  plant,  whirh  waa  boilt  five 
)tar»  igi,  ii  i  ctji.1  of  Ijo.ono.  besides  paying  in  cash  the  sum  of  |t/MH>. 
It  it  said  that  the  company  offered  to  furnish  the  torn  with  to  llgiita  at 
tusfl  per  lamp,  or  a  total  of  about  $j,;oo. 

\VOODBL"RY,    N,    J.— '1  hp    Cm    ("nm.ol  ajiiT-intrd   a   cnn'.niltlrr  l.> 

J"  111  Trrnton  to  urge  on  tbf  Letfisiiiturc  liie  rna«micnt  of  law  permitting 
t;tif    I  :  r;]i  1  ird  class  to  erect  and  maintain  gas  and  electric  light  plants. 

TKEMii.V.   X    }, — Xbe  Trrtiinn.   I.akvwwMl  *  Atlantic  Railroad  Com- 
nil]    t\-v.>:    $.'_  r  ih  i.uoii    hoiilis       WliiU    the    rLm;iany    m    chartered  to 
l/iuUl  i  tiMil  iKficen  Trenton  and  tbr  seasbore,  it  it  said  tiwt  asOK  of 
'iis  Dtoney  may  be  used    for  construction   work  in 

OR.\XC.K.  V 
mendi  ibt  ili-Iv 

pUtit.  the  lily  ui  ciilicr  construct  its  own  plant  or  co-operate  with  othei 
<<ties  in  (Jk  csulili^jimint  of  a  joint  municipal  lighting  plant. 

BROOKLYN,  -N  \  Thr  fru -st-nl  f  the  new  Slate  C»*  and  Electric 
I  nrnmiwion  to  sin  mcir;,-.  i  t  5  ;.j(,r,.r.oi.  in  the  capital  stodc  of  the  Kingn 
Cc.anty  Electric  Ligiil  &  i'l  .n.-  ( \,ni;iin.v  ,..f  Brcoklrn  was  filwf  in  ihr  if- 
ice  of  the  County  Oerk  cf  K^ll|^^  (  ..vriiy  ycitrni.iv -  Wiiii  idc  crjn.n  11^  i^. 
filed  the  petition  of  the  cutnpany  i^kins  fr-r  pctmtssion  to  increase  the 
-iti.  jnt    if  t'je  cji-llal   Muck   fr.ini   $5,m.,.:i,,,.i.j  tlo.ooo.ooo. 

M.W  ARK,    N.   ].-  -.\  hu'i   '.vlH.   ;i   is  tlirj-j*rbt.  he  intf0.r!at^t.1  in  thr 
lejiil.i'.uc    for    the    ir.Mjillilii..n  c.xi>criiticnUl    liRhtilllt    plJrit  liv 

city,  ihe  bill,  m  tlra*:!  by  City  tuuriM-l  Jikci.Ii  touit,  prifvides  chat 
atf  having  an  available  site  or  suffiiiciit  )H>vier  to  operate  it,  may 
noMrtiet  a  plant  for  experimental  or  permanent  lighting  purpoaea. 
Wil  |t»ci  eiKk  eitiea  the  authoHty  io  iimc  baoda  to  cover  the  en 
«dk  aplint. 

SEW  LEXI.VGTOS,  Olllo-T.  J,  .Smi:K  jn.i  I.  II,  HKo<k- 
Wen  granted  a  telephoi^c  franchise  and  will  intw?p*iii ate  a{  uncc 
Ciiiiein'  Telephone  f umpinj. 

("AXAL   FULTON'.   iJlilO.— An   orvlin.inc.-   h:is  bi-fn    p,nsr.:l  ,,i,iiiip{ 
|ierariis»iMi  to  the  Massillon  Light.  Htat  iv  i 

"h>o,  to  ettablith  a  system  for  f«r^i«hins  rVciiu   li^lit.  hrai  nnd  power 
in  this  village. 

H(.'RO>r.  OHIO.— .\  sentiniMiii  »c<iq»  to  be  K^^wi'ie  hrrr  in  :a\c<r  of 
JMJKHing  of  the  turn's  tkiiric  hithting  plant.  Ii  is  ol.iinn-J  tSiot  the 
lirliiiiig  plant  ha»  b«rn  a  cuntijint  burden  on  the  n-  nrcr^  .>f  the  town 
lod  thi.t  1-  «fi.inM  be  disposed  of. 

XKW  CAKLISLE.  OHIO.— The  proceedings  brought  in  probate  court 
»s»T>l  months  ago  by  the  Springtirld  ,*<  N'ew  Carlisle  Telephone  Company 
compel  the  village  council  to  niti-  iiiM  company  a  franchise  haa  been 
dimimd.    The  franchise  has  been  granted  hgp  tlw  new  ctMindl. 

''iM'MDCS.  OHIO  — Direct  longdistance  conneeiiun  between  inde 
^  imt  ,nes  of  Ohio  .m.l  \W-fH  Virginia  will  be  secured  through  an  ar- 
rimgtwent  recently  perfected  h\  M  H  Overly,  of  the  United  Stales 
Long  Uistance  Company,  and  !hr  \Vi<t  Virginia  Telephone  Company, 
^e  line  is  already  coiqttetcd  irom  Columbua  to  Athene  and  worh  upon 
'tt  esteniion  to  Parhef*nf(,  W.         trill  he  haiMdiaialy  Monaaiecd. 

COLUMBUS,  OHIO.— Tile  new  loll  board  of  the  Colunibaa  Ctiicn*' 
Tdeptione  Company  was  recently  completed.  It  ia  laid  to  be  the  lar||C(t 
•vitchboard  for  long-distance  business  installed  in  any  Independent  plant 
"  the  cuuntty.  It  will  have  31  operators'  positioni,  and  Will  start  in 
sttb  id  Inog-distaiKe  lines,  12  l-'ranklin  County  cxchaaft  COflnactions  and 
^  rsral  and  suburban  connections.  The  eonpafly  la  alto  InttatHnt  antO- 
■oMK  Mcpbooa  at  the  rate  of  ij  per  day. 

IHDIANA,  PA. — ^The  Indlaaa  Telepbene  CaMpany  rafTcred  the  lot* 

*l  atarty  jvnri  !n«tnnncnt*i  hy  n  rrrent  fire. 

P.^.— A  committee  is  reported  to  have  been  appointed 
<•  M(  ieiD  the  natter  •f  aatHrins  •  tighiinB  ayaicH  far  Daihere. 
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PHlLADELPaiA,  PA^An  a*(a«|ied  effort  ia  to.be  made  to  liave 
the  nent  I>aim«rlTaniB  Leglalatwre  paw  a  bHI  w  give  tiw  clt«lrie  lafl* 
«ay  ceaipMiiaa  tha  tiiht  m  canr/ 

YORK.  PA^The  MMiUMldafe  nf  the  Merchants  Electric  Light,  Heat  It 
Fvwcf  Company  elccMd  thiaw  attctra  fee  the  ensving  year:  president. 
Oariaa  H.  Bears  *lcC'pi«tidcill.  George  C  Caapbctt;  tfeicurei',  Harry  Wa*. 
heraf  MctcMry,  Tboona  B.  Lotidca:  directera,  Albert  Falk.  Arthur  M.  Bur- 
fir  and  W.  t.  Bear. 

ALLGGHEN'V,  PA.— The  public  worka  committee  haa  ordered  printed 
tor  the  conncil  m  anUnnce  ta  pcnnit  Hener  Phippa  to  lay  water  and 
ataMM  pipea  and  electric  utiraa  nndar  Mcccn  Sinct  hi  the  Ptrat  Ward. 
It  ia  told  Mr.  PUppa*  imcntien  ia  to  ataet  m  elaetHa  pa«er  and  hcai 
pint,  10  aa  to  Inraiah  Ngbt  and  heat  far  hb  icoanta  in  the  ccoMiiinity. 

ABERDEEN,  S.  a—The  Cram  County  Telephone  Company  stales 
that  during  the  paii  year  it  haa  expemlol  i  n  iinpTovemciits  over  $  jo. 000 
and  haa  con<tructcd  4u<>  miles  of  line. 

BOMIiAH,  TEX. — J.  W.  Kussell  and  associates,  who  recently  obtained 
OMtiol  of  the  airect  railway  system  at  Bonhaai,  are  prepaiing  to  nahc 
mpertaikt  luipauveaicnta  and  extensions. 

HOUSTON.  TE.\.-The  II  mm  ,,  l.:K^n  „k  i  I'ower  Canvony  has 
been    reorganized    and    its  M.rk    inLr.jsMl    from    (750.000  to 

$1,000,000.     A.  11.  Ford,  ui  .\.-*   V,  ,  k.       ..m-  of  the  incorporators. 

HOUSTO.N'.  TEX. — J:u-  pjau  01  ImuI.Iih,;  thr  H<-ii'<lr.n  (rnlvt-MPii 

Interurban  Railway  .11,  .  ti  |,,  \  ,rginia  I'oint.  j<:ri->  icc  ;,.-.y  ii.,,  ,  i  M 
veston.  has  been  chaiine*!  and  the  road  will  run  Itom  Houston  to 
La  Porte  via  Goncla.    The  survey  for  the  new  route  is  now  being  made. 

WA.XAHATCHIE.    TKX.— Mercer 

who  art    im  lTi.:.li:,g   the  building  of  ..-l   M.liiLiib:iu  rlri-lru-   7  .1 1 1  ■,,  .1  v  l»v.,r,-n 

Dallas  anu  Wuahatchie.  are  making  good  proficas  in  the  preliminary 
work.  It  is  laid  that  the  construction  of  the  Une  w  aniifcd  and  Unit 
the  work  will  be  started  at  an  early  date. 

PROVO.     UTAH.-  A„.>M,1.„,„I,     u,     thr     .„,„_lr-     ,,f  :n.-nr,K 
the    Utah    County    Ugll!    it    i'ove:    Onipjnv    hav,'    li<.,-n    til<-.1     wi:,  :l:r 

'I'oonty  Oerk-     The  capital  stock   I-  iliariR.-.l    irom   55,.,.,:   1,, 

and  the  life  of  tlic  corporation  is  iucrtri*c.l  ti«m  50  to  100  years.  The 
anoual  deetion  oaeers  will  hereafter  take  place  on  the  fourlh  Monday 
In  January.  iiMtead  of  the  seeend  .Monday. 

HARRISONBURG.  VA  — The  Blue  Ridge  Light  &  Power  Company  U»t 
purchased  from  the  Virginia  Power  Corporation  what  is  known  as  the 
Nicholas  water  power  on  Nonh  River,  west  of  Fort  Republic. 

SE.\TTLE.  W.\SH.  An  ordinance  applying  (or  a  (ranchiac  to  operate 
■traet  railway  lines  on  Fifteenth  Avenue  north  baa  bOM  InHOiluttd  llf 
the  Council  by  the  Seattle  Electric  Company. 

I  U  A.-ll      w^ni.    r     Davis,  City   Clerk,  writes  that  all  bid* 

"t*iicd  on  ii.ri-nih.  I         i  r   turi,i«hine  electric  current  for  a  period  of 

5  or  in  year^  h;.>f  U-ci.  rrjoir.l  Thtrr  s.inic  talk  of  the  city  con- 
structing A  tx'wer  plant  ui  itt  own.  Willu.ii  UVkh.  Commissioner  of 
Public  Works,  and  Mr.  Davis,  eatiniate  that  .1  sy.iiin  ^■.IrlIneot  to  »up|>ly 
the  city  wftii  water  and  generate  6,««k>  Iir.r5r-f.i,v. lt  can  be  installeit 
at  a  cost  not  to  exceed  $.ii.i;,(ioo 

I>OOMIS,  WASH.— Tiic  auitf  ■..hrri  ii.,:  \\:r  I",iliiiri   ^f,1m;^a;n  Tunnel 

6  Power  Company's  electric  powei  clunt  u  Uivg  ru!  in  Jhr  loinpany 
tell  the  electtic  ligfat  in  the  town  uf  Ij^mis  on  the  ioiiov.ir.K  lontlitv 
tS   t    td-randlopanu>  ll.ISi        i6-candle-i>ower,   $1.75;    (    it  t.Tni  ,- 

••*-aS!  4  td  nndlr  imtatrr  %j.7M  $  i«  candle-power,  $^.50.  iiitis 
light  $»  ceatk  i  Mmdtopmeer.  $t.oo;  a  g«andle.power,  ji.oo; 
3  twdla-peawr.  fi.ij.  BaA  addMaaa)  light  aj  eanta.  '  1.1-caadle'power, 
»a.«o;  a  3a-«andlei«wer.  Ij-sa;  t  JMMdla^ewar.  Each  addMonal 

ngbt.  |t,M>.   I  m  Ught.  tfcaoi  ■  «•  Bghto,  Iiamo;  3  are  Kgbta.  Itj.oo. 

FOKO  DU  tAC.  WIS^Tha  BaalerB  Wtaeanain  Railway  k  Ught  Com- 
pany annaaaeea  •  a«w  acbcdtila  «hbih  tooh  aBaei  January  1.  makins  the 
hiae  fate  la  e.  per  hwteor  with  diacatioti  tnaging  fraa  la  and  to  an 
bill*  of  $i.js  to  $p  to  30  and  to  on  bCUa  of  f  jc  to 

BELOIT,  WfS.— A  pnimhwi  and  eanarildmlati  of  the  electric  light,  gas 
and  water  an^idM  ia  Bilait  bi  being  eaaaldatad  by  A.  W.  Rich  and 
T.  S.  Mbi.  of  tlndMiBti,  and  J.  J.  Da»b^  of  Andetaoo.  Ind.  Saearal 
canfcrcncea  have  baea  held  aad  the  deal  la  in  a  Cdr  way  to  hecooie  con- 


ST.  CATHARINES,  ONT.-4r.  ».  CMHer,  aaliciter  for  the  Buffalo, 
.Niagara  It  Toronto  Rallwaf,  aaja  thai  bulldliiv  apcratMaa  will  ca«m«sae 
early  in  the  apriag.  Tha  line  will  he  nm  fraot  Klagara-awtbe-Laha  t» 
Boflalo,  through  St.  Oarida  and  Bridgchnry,  with  •  branch  to  St. 
Caihariwa  and  Walland. 

MANILA.  P.  I.— The  hMtallattan  of  «  madcm  tricpboae  plant  is  l.iuf- 
ruihMl  to  eeaipietlen  bp  the  t%llip|iinB  Takplient  ft  Tetegraph  Company^ 
Manila.  A  modern  awitchboard  adil  Ik  abippad  ffom  San  Franritcn  aana 
together  with  a  force  of  eleelrieianB  te  hialall  it.  An  eatotiiva  nndcr^ 
ground  conduit  oystrm  is  half  Bniahed  and  tb«  babuiee  of  the  wovh  in 
bt'ing  rushed  to  coniplrtiun.  including  a  modem  ocntral  odBoe  bolldlBg. 
llie  Philippine  Telephone  A  TeIeKra|>h  Company  Waa  Otganwd  hi  Sai» 
Francisco  during  the  past  year,  and  owns  a  sa>ycar  conccaaian  giaulai> 
by  the  Philippine  Commission,  after  which  arrangements  were  made  to 
purchase  the  property  of  the  Manila  Telephone  Company,  the  original 
^ystem  ins'allcd  hy  the  Spaniards  jwrnty  years  ago.  .\s  soon  as  the  tele- 
phone  plant  is  completed  in  the  vUy  <  i  .Nfanila  an  extensive  system  of  1 
distance  lines  wilt  be  extended  into  the  provinces.  1  he  (omnany  is 
pMcd  «l  torn  of  8a  ~     -  - 
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SELMA,  ALA. — Th«  Cilr  Council  w  cmwidennt  Ote  pncliaie  «f  iIm 
jUauSM  «(  tbc  Stlaa  Ligbilii(  C«9n(Mny  and  Uw  S«hna  WjUr  Ct>nti>any. 

HARTFOKD,  AIAj— It  i«  praip«w4  10  •oon  inirMll  at  the  municipal  clcc- 
trit  Bcbt  pilMt  M  lb  .coafreiMr  for  •  dcvp  well.  W.  Mcrcbnon  ii 
MipciialMdciM  »f  dw  iilan;. 

FOCA0OIITAS,  ARK.— Tlw  VralMiilas  lev  A  Power  Cumpany  uritl 
cmairact  an  cfeetrk  li(hl  pltni  iftd  a  l»-l«n  <cc  -plant.  Tht  i'Qiiipnt«nt 
will  cuitsbl  of  two  ^s-lip  lK>ii<-r^  iKUl  onr  tinflc  phase  alteiiuiMr. 

TItr  comiuny  haii  a  capital  jctocU  of  ^jf.ncto.  Kurb^l  &  Wells,  Cbemical 
ntiiUtinff,  St,   Louif,  arc  en^nttra  in  chari{?  of  ihr  c*>ll  si  ruction. 

SAN  FR.WriSro.  CAI..  TK&mai  Itorhour.  i.i  tht  Kisiilon  Iron  Worlci, 
of  this  city,  is  rcporTr-^  hnr^'  ir-i'Trr*!  ffnt'  ff^r  the  rrr-ction  ol  a 
large  »alcr-po«-cr  i.Ijiu  m  I'.ul'..   '    ,i>i.,.  ,1  i  .-.il  -r   River,  two  nlllrs 

above  Orovllle,  Above  the  dafli  foiif  inrgf  barriers  will  be  Uuill  10  urdci 
tbai  tfac  force  of  ihr  ciifnnt  «ai  tam  tm  ipent  ««  Dkm  kcfvn  il 
f  irike*  tt«  dsju  proiicr.  Fr«ai  lie  ilia  the  water  wlU  ba  carrkd  in  m  cen- 
«nic  «aMl  |»  the  turiAMa.  A  camerMdw  ciiSnalc  idacca  the  amount  »l 
SUET  In  Ute  fiver  hare  at  the  hwtat  acaion  at  sa,Boe  incbci,  while  t>thrrs 
cailfltate  a«  hifh  a*;  ino.o^o  tnclict..  .\t  the  nrtt  figurr»,  witit  a  fall  of 
feel,  ll»r  plant  shoitM  1m:  capable  of  ts.soo  l:<tr*r-tw>wct.  Mr.  Racbour 
does  not  intcilU  to  nciieratc  power  ft>f  tran^.nn'ifcion  to  distant  Oroville 
plants,  but  to  otTcr  it  to  insmifactiiring  eiiierpri»ei. 

I.05  ANGELE.S,  C.^L. —  Iwu  companies  liiiv<  hirn  nrganiird  hire  lia»- 
ing  for  their  pnriHwe  the  eon<i"riif ti'in  an\i  in;iintcnaMce  of  lonjt-tlititunce 
teIe[ibone  line*  over  what  tit  pi,ipiilnrl>  kntiwii  as  the  "l^ugct  Sotin<i 
I  oiiiitry."  Ibe  Xorthwettern  Ismg  I>i''tincr  Ti  icphoni-  Company  ha»  in- 
cutiioratcd  with  a  capital  Mode  ol  |i.<,ao,uou.  u(  which  ajDoiwt  faoo^oit 
haa  hiaa  aubacrM.  With  Hta  cUtra  of  Paftlami.  Seattle  add  Taeoon  aa 
emttra,  il  i*  prapoacd  to  conacet  all  of  die  pnwiUieat  eMei  of  tbc  Notib' 
wc-tl,  evrn  c!.^i-mg  the  iDternattonal  boundary  iilH>  Vawcotivcr,  B.  Cs 
Tkr  ji  r.^th  It  mileage  at  present  conleniplateJ  a.^fw  miles.  To  do  the 
uork,  the  I'uRet  Soun^l  Telephone  C'onsirnciion  C'orapany  has  lieett  in- 
cor^joraled  with  a  capital  of  $joo.iioo,  of  which  amouot  $20,000  has  been 
aubserlbed.  The  directors  in  botli  ct^riKirationa  ate;  C.  H.  Randall,  (i-  K. 
Barrcre  and  H.  E.  Kice,  all  uf  Los  .\i  1:   1 - 

KKEMMLINO.  COI--  The  i;.nt  .\rgcntinc  Company  is  about  to  erect 
an  electric  power  plant  berc  at  an  e^itiinated  co-^t  of  $400,000. 

GREEN  MOLN TAIN  l-.M.I.S.  COL.— Tbim  m  Kiid  10  lie  a  «(iyd  open. 

•iig  here  for  the  eaiabiisfamrni  of  a  laife  power  (ptaM;  F«r  iotenniiea 

addreai  F.  A-  Hunt,  Postnia»ter. 

DENVER.  I'OL. — An  electric  rallw<iv  ■»  projected  between  Menver 
and  L^adville,  a  distance  tijr  tbc  ri"iic  proposed  of  11}  mile^  Lracs  will 
radiate  from  Leadvillc  to  Vtriaw  mines,  and  t*  lh«  BaMkcfboc  Diairiel 
and  Twin  Ltkn.    Titr  ra.id  wiH  be  c<|UippcU  w(lk  the  atatl«-*hM«  arMCD. 

C.\NAAN.  CO.W  m  CanMd  ••  aaid  I*  he  lateitaMd  in  llM 

csimUutament  of  to.,  i.<>^ii  planta  in  tUa  lOWB.  Oao  Of  tbCM  twill  be  • 
*tl«Ma  ^M,  l«c«c4  oo  Mi.  CaaliaM't  xeinto**  and  inll  furniili  lisht 
iot  ih«  QmAeld  loHdliv. 

CKOTDN.  OOMN.— There  ie  M  bafritr  iit  the  way  of  the  erection  of 
Ilia  OCtr  vow  bveae  end  all  IhC  dedl  aeeoinnMidadan  aoufhl  by  the  hor- 
OHib.  M  Rgw A*  fotrndation  work  lor  ibc  jMwtr  houae  and  boiler 
hoeae,  CMtncler  Harw*  Trait  of  Poquanoe.  hn  aHwted  tkt  eieavatlaB 
work. 

N  EW  BRITAIN.  t:ON.V  — The  t  .>i;ii.i  linut  Railway  &  Ushimg  Com- 
|i,iny  has  discontinued  ili  pov.cr  plant  on  t  l<<-t>iit  «t-r.<  and  alt  its 
|N>wer  for  lightinc  and  tincUon  purpoi  -  1  i  tl  1-  l  -r  .1  is  now  oh 
tuined  from  the  stib-Mntion  at  Hlack  Rock  III  the  western  outskirta  of  the 
i.>wn.  Clectrlciiy  is  iranstnitted  to  the  tnib-«alien  fron  the  plm  *l  the 
New  Miltord  i'ower  Company  on  the  HoaaloBle  IU«Cf  iii  UlcMald 
County.    The  distance  is  ^ilxiut  forty  miles. 

UAKTFORD,  {.ONN.^StKin  everything  will  be  !■  icadteaaa  far  Ibc 
Haitfoid  Electfie  litbt  Coai»tar  to  •mipljr  ■o.eoai^olil  cwfanl  M  D>e 
Cooaolidated  Railway  tympany.  A  line  of  polce  baa  bcca  put  in  poai- 
lioB  VP  dw  rivw  baalc  in  Ea«|  Uarlferd  from  the  temporary  bridgr  to 
Ibc  ralreod  cautewar-  Mare  real  estate  has  been  acquired  by  the  Con- 
aolittalcd  lyWem  f<iT  the  carrying  out  of  their  purpose  to  have  a  quick 
aer»ke  between  llattford  and  Rockvillc. 

|I.\RTI  OH!>.  (-O.VN.-  It  in  iei<irted  that  a  number  of  park  t  r""!  'If r' 
ere  negotiating  wiih  the  Consolidated  Railway  Company  relate  l'  li 
initnllation  'I  1  modern  amuieoient  rciorl.  to  be  called  "Tbe  Wlute 
City."  io  the  fainuu>  Lhurtrr  Oak  l~.rounds  in  Hartford.  It  ia  pfOpoard 
to  locate  the  Wbite  City  between  the  half-mile  trade  and  the  aBtraase 
W  the  path.  Il  la  Hkdp  that  the  telttllttim  «t  tUa  paafc  wHl  levMre 
«aile  a  cood  deal  of  new  trade  work  «•!  tbe  port  «f  the  raUway  eaotpany, 
but  up  fil  the  prcwtit  tiitic-  nothing  definite  haa  botfl  determined. 

W.'NTKINSVl  I  I  E.  G A  E.  B.  Thomjiaofi  and  a»«ociale<  conieniplate 
the  erectmn  ol   an  eleeiric  light  plant. 

ROCKM,^KT.  GA.  The  elcctiOD  fur  bond5  for  an  electric  lighting 
ayatem  rcatilted  in  favor  of  tbe  laaiie. 

BUEKA  MSTA.  CA,— Tbe  citlaeiia  voWd  in  tbe  aAnnaliee  for  a  bood 
iaaae  to  provide  for  tbe  eoflatrudion  of  am  eleetrie  Utbt  plaat  X.  B. 
RaiMy  it  ci'x  clerk. 


ISRI  VSWTCK,  The  .Siutbern   Elccliic,  Ga*  *  Water  Company, 

wliirh  has  the  franchise  fur  Ibc  building  of  an  elearic  nilwoy  in  Bruna. 
wick,  announces  that  work  on  the  new  roa^  wHl  begin  ioHnedlalely  and 
thai  cars  will  be  in  oiicralioti  by  Juisc  1$. 

^rACO^■,  G.\.— The  directors  of  the  Macon  Electric  Railway  4  l.ittht 
Company  have  ranlirmed  owtracta  for  about  tllj.iieo  worth  of  improire- 

meiiis  to  III'   "1  <i  ^ysic<n.  NatT  aMbliMry  will  lie  iaiianed  md  the  ea- 

I>aci(y  of  the  plant  tripled. 

MlllsBORO,  II, I.. — Tlie  Macoupin  County  Telephone  Company  i« 
Itlani-i^ig  to  spend  ^jy.oivi  in  iinprovi-mritt-*  .imi  rxteniion*  dtirin];  the 
coming  year. 

CHICAGO,  ILL. — .^  oieetiitg  i>(  tbc  dirrciort  of  die  Metropolitan 
WeM  Sido  Siamtad  RaRrand  Cawpaiiy  will  be  InH  in  a  few  daya.  when 
plana  for  cnin^ve  and  aadunaadad  inn>i»iiwiiila  wM  ha  tahen  up. 
The  plana  now  ander  ceataaipltttan  by  the  eoaapaay  huluda  s  new 
power  hoaae  to  aon  tsootoao. 

RELUVIIXe,  ILL-^Tbe  Belleville  Retail  Mardianl^  AMoriatfaw  ia 
arrangiiig  for  tbc  organttation  of  a  cnmpany  among  ita  membrrabip  for 
the  construction  *'t  an  electric  light  and  gas  plant.  The  plan  for  the  cfec- 
ihrn  of  n  plant  011  the  putt  ol  the  asviciatiun  was  brought  about  by  The 
esccssiM-  rales  of  the  Bellr^'ille  Gas  it  Electric  Company,  which  had  proni- 
iscd  a  reduction  of  its  rates  with  the  first  of  the  preaent  year,  hut  refused 
10  make  any  concession,   .A.  K.  Krebs  19  iiilcresled  in  the  new  project. 

fTnC.\(i(),  ILI.. —  In  the  report  recently  presented  to  the  City  Couni-.t 
by  City  Electrician  Citrrull  and  City  Engineer  Ericson,  cmpbaaia  was 
laid  upon  tbe  MattHCat  thai  the  mosi  dc>irable  uses  for  imtnlcilMl  jntr- 
poses  of  the  power  aow  beinc  devebi|ied  al  I/oekport  by  the  aanttiry 
diairiel  would  ba  lar  the  eparaiian  of  aaanictial  atrael  railwa|«,  wUcb 
ean  uie  alt  iIm  power  that  the  laailairy  dlattlet  can  famiib  Ht  twenty- 
four  hours  eaelj  day.  The  ctiy'a  Mrcets  and  irnmieipat  building  can  be 
lighted  provided  a  disposition  can  he  made  of  the  power  during  hours 
when  ligbtiiig  is  not  required,  which  may  be  done  if  the  city  is  giver 
th<'  right  to  dispC'W  of  power  for  commercial  |»urposrs  during  the  day 
Sewerage  pumping  st.iti^ns,  bridge'^  und  other  minor  utilities  may  he 
equipped  foi  electrical  oiK-ration,  hut  would  not  to  any  appreciable  extent 
serve  to  utiliae  during  the  daytime  the  released  power  used  for  electric 
Ufbainc  doiinr  the  ai^l.  It  if  aol  eoBaidercd  ecoaoadcal  or  pradfcaMc 
to  clwnie  the  preaeni  water  workt  pbmla  io  dtetrle  operaeion.  Hie  ee- 
perls  fijture  the  drainajte  canal  will  bavo  POrt  of  ita  plant  developed  hv 
January  1.  i<toT,  and  will  iKsire  al  that  tbiC  to  know  vh:,'  vrt  of  the 
l-iwr  ttir  -.'.'i":  like     The  iaintaty  truflee*  nl   ih.    laek  of 

lin  !(<!.;'  ri^-.it  nr.-  tin-  cost  of  their  plant  have  t:'t:i  Lir.-.S'.r-  'm  ^ay  how 
much  this  pf^w^r  will  be  sold  for,  Tbe  cxtierts  desire  tttat  n  shall  he 
given  to  the  city  at  actual  co«t,  which  will  probably  he  lower  than  eli-c 
trical  power  produced  by  sicamdrivrn  plasla.  Until  iIk  CAlumei  dian 
nil  is  opened  the  aaailary  dialnct  will  be  able  only  to  pradaee  ■s.otso 
hone^power.  bttt  later  11.000  or  aa^oao  herae  power.  Tbe  dty  now  haa 
<i,70o  are  street  Ufhta  which  will  require  about  7,"W  hvttc  ixiwer.  Ihis 
power  the  drainage  district  will  deliver  at  ^l^ih  Street  and  tbe  canal.  To 
light  the  entire  city  requires  .:j.ooo  additional  lights.  I-or  a  municipal 
*trcet  car  svslein  it  was  figured  that  95,001*  horse-power  would  be  necessary 
and  in  thai  case  tlk-  city  would  tise  nmch  inorc  lli^in  can  he  pioduced 
hy  the  sanitary  district. 

RUTIMONP,  INI). — The  business  of  the  municipal  power  plant  has  so 
incrc^kscd  within  the  l>ast  year  as  to  make  necessary  the  building  of  an 
^tddition  and  ll'.e  instoUnlion  of  new  mschiutey  suflScirnt  to  double  the 
present  capacity  of  tht  plani- 

TERRE  IT.M'TE,  IND  -The  \V.  m  T.  rre  It.inte  Electric  l.iuhl  Com 
|-.any,  a  recent  orgaiiirati^m.  proposes  to  erect  and  operate  an  electric  light 
and  txiwer  plant  iti  West  Tcrrc  Haute.  In  addition  to  lighltng  the  city,  the 
rotMpat>y  will  furnish  ikjwci  for  coal-iniiir  tipples  and  for  orh<e  indilitrifs. 

JEEFEKStJX VJLLE,  l.VU.— The  l^uisvillc  Ik  Southern  Indiana  Trac-. 
lion  <2aa^Mny  haa  |Mircba«ed  a  site  ia  thia  dty  npon  wbidi  it  propnsi-*  to 
bniM  and  operate  «  large  power  plant,  The  eficiala  of  Hie  toan>aay  stale 
that  it  ia  the  aim  to  fnmidi  pmrer  and  light  for  the  nnaetosia  traetloa 
linea  which  it  i*  bdievcd  will  toon  be  runnhsg  out  of  Jefferaoaville  in  vari- 
oua  dlredions.  Work  is  to  be  ttsrlcd  on  ibe  new  plaat  wilbin  a  <batt 
time. 

NEWTO.N.  I.\. — The  ofliciaN  of  the  Newton  Sr  .Vorthw  ei-ieiii  Railway 
Company,  which  operali-s  a  steam  line  from  Newton  northwest  to  Rock^vell 
City,  have  completed  plans  fitr  an  extension  to  Eort  Dodge,  which  w-iM 
be  equipped  for  electric  intcrurbait  service  for  jiassengcr*.  The  pi  i-il  m; 
eludes  the  purcbaM)  of  llic  pi  open  y  of  the  Eon  Dodge  Ucat,  Light  & 
Power  Ccinwany,  wbieb  ia  now  operating  the  lightiag  and  IwatlnB  ^aata  la 
iliat  city,  and  oiao  tte  airaet  railway  sysieni. 

SALIS.VW.  I,  T.— It  ia  prapoaed  to  iadall  a  monidpal  cheirie  Ught 
plant  herc- 

GAKDEN  CITV,  KAN.— A  new  joo4x«p  writeWaaid  wiR'ba  InMdlad 
hy  the  local  lelrpboue  excbanse  in  a  tlMtt  tiaie.  VattoOf  atlMr  kufmt- 
menu  nc  contemplated  by  the  MaaaiemBBt* 

PARSONS,  KAN.-4t.  C.  Rawlinpa,  of  Cbanote,  ia  atUltf  far  a  fflmr 
diiae  far  an  dccirie  raiheay  la  tUa  dty.  Tbc  eeaipaay  be  wprcaanta 
haa  aecnred  a  Iraiidiiae  ft«m  the  Chanute  Coundl. 

AUGUSTA.  KY.— .\n  electric  l;ghi  plant  will  be  erected  here.  For 
particulars  address  }.  V.  Reese,  clerk  of  committic. 

LOflSVlLLi:,  ky.— The  tumberlatid  Telephone  &  Telegraph  Cam- 
pany,  with  liead<iuarters  at  Nashville,  Tenn.,  will  build  two  llOCt  betWeCA 
this  dty  and  New  Orleans  at  an  csiinutcd  cost  of  f4;a,iHM. 
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HAVVSON  SPRINGS.  KY.— Repom  state  Ifcnt  -lif  New  CcnMry  HMiI 
(  Ln.;i.inv  trin  enlarge  it*  eirclric  light  I'lin-.  1:1  injcr  t,-,  furniih  IbfcMnm 
*iUi  It^^iii.    Botb  arc  and  incamfcucent  l.iiTivt  ^i'^  be  bujtySH'iL 

OWI.NGSVILLE.  KY.— A.  W  MjinsLn,  „f  Munircul.  (in.,  i:.  It, 
tarr.  o(  PhlladelphU,  and  William  .\,  Young,  01  Monhcad.  have  btta 
•mntd  ft  Mil  Mill  i»  bnilii  an  ■kcbic  nilviir  aj  hOm  ■■  immk  tkioHk 

N£W  PROVIDENCE,  XY.— Tbr  c:Urktville  Electric  Light  Comixny  hti 
raeehcd  llw  CMlnet  far  willat  the  baildiii«*  of  tbe  Odd  Fctlowi'  Home, 
M  Mmt  rtwiilew*.  Kr..  wbkb  it  M  be  c«ulpM  wlib  •  fioiwlite  ««tcn 
«f  (Icalite  Dihit. 

UXnSVlUSi  ■Y.^-OmMT  mmtt,  «f  tMai,  li  add  t»  be  bumMcd 
Ib  MB  MiciBp  to  sriuiiie  a  cMpaar  to  bidid  aa  elcclrie  fiDway  Iraai 
I'ltca.  Ind..  10  the  line  of  the  LMbvUlc  ft  Sovlbcfn  Iiidiiu  TfMlaii 
Company,  vonncctlng  JrStnamtOe  aad  Jnpcr.  Hw  pupgwd  Hoc  will 
be  eifbt  ipil<«  in  length, 

LOUISVILLE,  KY. — Improvement*  and  cxteoiiom  iafaMag  lb*  OP 
penditure  of  not  In*  than  $750,000,  and  poasibly  fi.ooo.ooo,  are  to  be 
made  by  the  I,.ouiivillr  Railway  Cominny  thi*  year.  The  plans  ij  ou; 
lined  in  a  i^neral  way  comprehend  the  BfJrtifinn  wf  a  storaijr  h.i:t(*Ty  iu 
the  power  e«|11lpment,  the  ilutaJlation  of  f*3  tviihinc*,  r:ir  rxter.fcicn  of 
liw  Eicblcesib  Street  line  (our  mllcsi  beyond  its  present  terminus,  the 
prabMUe  eatesuwm  •{  an  Ihe  MiMrurbaB  llaM  of  tb*  coaspany  and  tbc 
baiMfaw  al  tea  nUta  ut  aav  Haaa  in  lb»  cftr. 

ALCtERS,  LA,— 7b«  Allien  Kattwar  ft  Utbtiac  Ompiar  kaa  t«t  to 
iba  Maw  Orlaaat  Baglaairiqi  Comnw,  of  N««  (Mam,  Ia.  (ba  aaaHatt 
far  MMtaf  a  llae  itaa*  Craua  la  A%|na,  a  dteaMe  «f  fHr  aiOaa.  M|b 
CacraN  it  pnaUcnt  of  Iht  nOmif  rnaipaay. 

WATERVILLE.  ME.— Ji4m  A.  J««««^  of  LcwiHa%  baa  ^i—mert 
surveying  here  for  an  electric  raUifray  to  ba  eaoNnttal  la  tba  ifriac 
Ixlwcrn  Wateiville  and  SJuwmnt. 

KEW  PORTLAND.  ME.— ReyaoMa  Bn*..  of  Whialow,  Ma^  ba«« 
bought  iwu  of  the  milit  al  the  Norib  aad  it  fa  caj^lad  that  tba  water 
poorer  will  be  fully  developed  io  iba  aprtas. 

E.\.STPORT.  ME.— About  $.1.1x10  «r«rth  of  new  macUocty  aad  «a^ 
lilies  has  been  recently  received  at  tbe  plant  of  the  Eaupart  Ill|bl1in 
Company  in  this  city  for  the  improvement  of  it*  sysienn. 

EI.I..S\VC)RTH,  ME. — Title  to  the  lower  dam  on  Union  River  ha*  paiaed 
from  tbe  EllsB'orth  owners  to  the  Bar  Harbor  &  L'nion  River  fower  Coai> 
pony.  \V.  II.  Ilurtcn.  of  Itoi'on.  president  of  the  company,  havinf  «MC^ 
ci*<d  the  option  held  on  the  property,  and  paid  over  $]  2,000. 

IH)RTL.\ND.  ME.— The  annuel  ii  .i  iir  K  of  the  toil*..  n'..Mr.i  l  lti-nc 
Light  Company  of  Maine  has  been  held  and  the  following  ofitcera  were 
elected:  President.  Leandcr  W.  Fobes;  vice  presidciil,  Cbarfft  W.  T. 
Coding;  General  manager  and  treasurer,  George  £.  RaysDOnd. 

WATERVILLE,  ME.— The  Messalonskee  Electric  Company  expect* 
wilhio  a  »hort  itaie  now  to  cccapy  iu  new  place  In  the  Moor  Block. 
Ibe  rea«M  ara  baiat  ntidly  iiiad  up  aad  atbta  aaaiplmid  laU  aMhc  saod 
aficeik  Tbe  tbird  tear  wfll  pfubdbly  ba  iiatd  aa  a  ««dt  ibap,  aad  bav« 
fHiilpaiMt  far  tbli  pan  of  tba  waib> 

DEXTER,  MS.— At  Oc  VMCtbic  of  the  Dexter  Beard  of  Ttade  the 
ptiadpll  matin'  wUcb  eaase  before  the  members  was  the  teport  of  the 
■waicipt]  Nghtioc  eosnaiittee  which  for  the  past  few  weeks  ha*  been 
porauinji  «n  inv»ti(faiion  with  the  idea  of  finding  ,  ut  if  pi  '^it'-e  if  thia 
tii.m  ).<■  h^Siif,)  '..ill;  i,i,*<T  f'lioished  from  lln-  -y.-j-n'  of  the  Selaasti- 

cook  Light  ^  Tower  (  ..mp-iny  .-it  I'ltl^-f^i-M  .\Cyi>r(ii(.|i  I.:,  ll'.i-  rf^n.trt  of 
tbe  comniiltce  consistirji;  if  HiLt^m  Uunier.  W  I-.  1  >  .ui,l  i  .  I.  Cie^-y, 
the  project  was  not  only  poasible  but  feasible  in  cviry  ccipect.  It  wa* 
iaunad  from  Cbarin  E.  Vickery  oi  tba  Sabiailcook  Light  &  fewer  Com- 
paajr  ihit  tba  eosapany  «aii  farniib.  If  aaada^  300  horse  power  al  $15 
per  baipawaf.  # 

BALTtlitORE,  XD.— Tbc  United  KaUwayt  t  Shalrie  Company  >*  build* 
lac  four  and  a  half  miles  of  double- track  rstcniiea  froBi  Sparrawa  Mat 
to  Kortb  Point.  David  E.  Evans,  of  Baltimoec.  has  tbc  eoatract  lor  Hwoo 
aad  a  batf  milca  and  tba  Manrlaad  SiatI  Caapaay  will  balld  tba  otber 
oUa. 

FREDERICK.  MD. — Announeemeot  was  made  January  i2  to  the  effect 
that  tbe  iyndicair  now  in  control  of  the  Frederick  &  Middletovn  Electric 
Kailruad  Cnui^ii  y  '.s  getting  ready  to  icci-;,!-  bids  for  the  consiructioa 
of  an  elec^nc  raiWuv  from  Baltimore  to  H:iger5tawn.  lloth  the  Caloctin 
and  South  Muuniains  will  hr  t-ir.nt-lcd  ai:<I  tlu*  work  will  cost  approxi- 
mately ti.ooo.Doo.  The  buildinjc  ot  tlir  'iitire  toad,  it  is  estimated,  will 
c*nt  $6,0110,000  to  ^,000,000.  A  large  power  house  will  be  erected  on 
tbe  Naaacacy  Ihai.  aad  It  it  andefaiaad  tbat  tbe  contiaet  for  fMa  wotli 
win  be  Uic  Gnt  to  be  liTca  euL 

SFBIMCFIBLD,  1CAS&— Tba  aeW  waadwartbn  eonoem  af  J«b«aa  ft 
HObard  win  be  iupplltd  whb  a  aa-bataa-pawer  eketrie  aaotor. 

WESTBORO,  tlAS^^K  pctitstm  hn  been  rcceive<l  from  the  South 
MUdlrv-s.  ITopldalen  ft  Westboro  alreet  railway,  asking  for  the  right 
to  carry  freight  in  ihf  ^  i>  ;i    f  W,  .it,,,;,, 

CUE6TEB.  MASS.-  F'Uti-  .tre  being  diwussed  for  the  construction 
«l  a  takpbaiH  laae  br;%»n  Cbeitar  aad  Bhmdtod.  A  aamtMaa  baa 
bcaa  appelaied  10  take  ap        prefimSnariet.   A.  L,  Lew)c  l«  duinaui  of 

tbc  committee. 

BOSTON.   MASS.— Tbe   Boston  &   Northern  and  Old  Cotsuy  Street 

fUhroF  Miapaniia  baw  each  paHttaMd  tbe  Ballroad  CaaiaUiihMni  ■  far 


antbority  to  U«nc  ?rco,c,tj,!j  bonds  for  th''  ^:llt^l(>*^  o;  TriBkii,.i{  j^iiihiian* 
and  impi  ^,--r.;rt£. 

FITCIIBURG.  M.^Sb  — riic  layfoe  of  thr  >.;ii;r.'.iit«  fcf  the  elertric  light 
wires  is  all  completed  bo  Ur  ii.  ihi-  arrets  .irr  concernrri  and  the  car.duit 
layers  are  working  tii  the  Nai^iiua  Ktver,  at  ti:r  CL-inpnny'i  ^i-aiit,  where 
already  half  the  river  has  been  tunneled. 

WESTFIELD,  MASS. — The  annual  meeting  of  the  Westfield  Power 
Company  has  been  held  and  tbe  following  oMeifa  were  aliCted:  ftcil. 
dent,  M.  B.  Whitoey;  ireastutr.  J.  B.  Campbclli  divedon,  U.  B.,  WUt' 
najTs  C  }.  Uitle>  ft.  B.  CaawbcU.  Goamc  Ooalbar,  Tbaam  Uttle,  tSeorta 
H.  looada,  L.  F.  Laaat  aiapcrlntendcnt,  Geoiie  C.  Dadtan 

GREEN FIELDl  MASS'— Tba  Board  of  Trade  dfarecten  have  tdbes 
up  the  matter  of  batiav  tba  •* recta  lighted  during  the  dark  mornings 
of  tbe  middle  of  the  winter  from  about  6ve  o'clock  until  daylight.  .\ 
committee  was  appointed  to  present  the  matter  to  the  Greenfield  Electrtc 
light  ft  Power  Company,  and  that  company  i*  now  considering  the  terms 
for  such  additional  llghtlnt. 

tI  \NCnrK,  MICH  It  is  sUied  ikal  tbc  UicUgu  State  Tda^ooe 

( r,r.ip:it:y  h.i>  I'ladc  an  appToprlalka  al  lr,aaab  ta  be  taptiidtd  in  lapfOT- 

ir.g  the  iron  Moutatsif^  fvftem. 

GRA.\L>  RAPIDS,  Mil  H     11.  Rapids-Muskcgon  Water  Power 

Electric  (Company  has  taken  uut  a  £>i:}mit  for  tbe  erection  of  a  iH -story 
brick  sub-station  for  power  purposes.   Tbe  cost  is  estiinatt.,!  :it  (t,.i.ir>-j 

SHELBY,  MICH  — The  Pere  Marquette  Light  fc  Po-.  r  C  ,,  i|  my  wiU 
aaan  pctttkm  the  Council  for  a  franchise  to  sell  •'.frtT-.c  1  ,».r  fur  ligbt. 
bif  aad  otlwr  purpose*.  The  company  coutrols  tbc  ligtating  system  at 
fcatwatcr  aad  baa  arbad  Iba  Hart  CaaMit  far  a  fiancblae  and  connat 
for  ibal  Tillace.  Tba  coMpany  is  aaphaOaed  *t  fspttoeo  and  owa*  600 
acres  of  land  and  tbe  Fentsralcr  lipbdaf  gyttem.  If  there  is  nut  a  auf- 
Acirut  denyod  for  tbe  iiae  of  the  prcaeal  OUtpot  of  1,1  «o  horse-power,  ■■• 
other  company  will  be  orgsntred  to  operate  an  electric  railway  between 
Hart  and  Peotwaier. 

PIPESTONE.  MI.NN.— Tbe  Council  is  considering  the  establishment  of 
a  niunicH  -'l  I  k  I'ijig  system  here. 

DULUTH,  MINN  — W  irk  will  be  begun  soon  on  llie  construction  of  an 
clcclrlt  railway  (rem  f(:.>^i!,ili  to  Hibbing,  the  funds  having  been  secured 
by  arrangement  for  ttie  sale  of  bonds.  The  company,  known  as  the  Mis- 
sahe  Range  Traction  Company,  has  been  granted  a  franchise  for  rifbt 
oi  way.  Fony  miles  of  road  will  be  constructed  at  an  estiaialcd  coit 
af  froa  iraa,aao  to  |8e«koea.  Uader  tbe  term  of  tbe  francbite  tbe  nad 
nrnst  ba  eonplcted  wttUa  tbraa  jraara. 

NEW  ALBANY,  MISS-— The  city  has  mstcd  in  favor  of  ibe  propoeed 
issuance  of  l9,ono  bonds  for  improving  Ibe  eleclrk  Ufbt  plant  and  water 
works.  J,  O.  F.  Wilcox.  Jackson.  Mite.,  is  the  engineer  in  charge. 

CORINTH,  MISS.— The  city  baa  granted  a  ftaocbise  to  W.  J.  Lanib. 
SiBMNi  Rabd,  M.  T.  Byaaai.  Aba  Babel  and  C  t.ciiB«ii  la  balM  and 
operate  an  riMila  lallwpy  In  Catimbt  ilaa  ta  aparilt  an  claeliie  Bpbt  and 
power  plaait  Tba  aama  parlica  bara  alio  anM  fbr  cbanata  Itoai 
Mississippi  and  Tcaneaaco  to  balM  cHaairic  raRwaya  to  the  TanaaiMa 
River. 

OMAHA.  NEB.— The  Omaha  A  Coaaril  Uluefs  Street  Railway  Company 
has  Sre-i  ;rir,tr^,i  the  right  to  cross  certain  roads  in  Sarpy  CoiiaV  bj 
thr  (-.nninu^sioni-r-.  of  that  county.  This  is  for  the  new  IbM  to  Belkvac, 
for  wbtcli  tlic  company  bas  its  own  right  of  way. 

CORIIAM,  N.  H.— Tbe  Berbn  Electric  Light  Company  is  setting  its 
poles  through  Corham.  T>i«-  pries  are  io  line  wiili  the  iwirs  of  the 
Cascade  Electric  Light  and  I'i;»!t  C&r,p.-ir.y. 

MKW  YORK.  N  Y  Ih'.  r.Cf  1  lncreJ^e  n.  -.In-  f!i;.«ial  si.jck  of  the 
.\ mrf ic,:ni  f  ix^it  .v  Tiiicii,:,:!  l^'r-mjiany  w at  mirtr  irr  thi-  purpose  of  en 
abliog  the  company  to  take  ever  tbe  properties  of  tbe  Lacosnb  Electric 

Coapaay,  Deaear,  Coto^  and  tbe  Muibeien  Tiaaliaa  dt  MfbHac  Ciaipani, 
of  XuibcaeBk  Web-  Ite  latiar  peopeetr  i»  9»  man  aataariea  aad  «al» 
aMe  of  tbe  «••  pwrebaaei,  aaaelutae  af  faa  and  alielifc  plaaia  and  t$ 
alka  af  abaat  ullwiy. 

VtfERTWORTH.  N.  C^JaaKB  V.  Price  aad  Sanal  Elitanan  will 
aanalriiat  «  Itlipbiini  Hna  fran  Wontaaeib  to  Ifadiioii. 

WmSTOM-SALSlC,  H.  C— Tbe  Frha  MaanlasbHtaff  «  Fawer  Cm*- 
pany  bu  aenired  a  panait  lir  tba  biiildiaf  a<  a  mail  ear  line  btaa. 

GREENSBORO,  M.  C— Tbe  Harth  Stale  TdepboM  Coapaay,  ef  Hlih 
Point,  .V.  C,  has  atctwid  a  tnndbe  ta  oamifaet  aad  •parala  a  laaw^ 
distance  telephone  system, 

WEST  ASHEVILLE.  N.  C— There  Is  a  movement  on  faet  bcre  for 
the  establishment  of  an  electric  lighting  plant  and  the  promoters  are 
BSeeting  with   eonsideraMe  encouragement. 

SPENCER.  N.  C— The  Spencer  Mouni.,ii!  ?iU:i'  Company  ba*  had  iti 
charter  amended  so  that  it  secures  tbe  ri^tii  to  dt.'riop  water  power*  and 
operate  electric  lines.    Its  capital  has  been  iocrcascd  to  $105,000. 

CLKVEIwNND,  OHIO.— The  Cleveland,  Ravenna  ft  Alliance  Traction 
Company  has  completed  all  surveys.  J.  W.  Holcomb  and  C.  K.  Morley. 
3f  Cleveland,  are  back  of  the  enterprise. 

GEORGETOWN.   OHIO —An   election  will  be  held  Jannaiy  J9  for 

the  i,jri„j,<c      mtir.x  on  a  ['roposed  issue  of  tijiaao  bonda  far  tataUlib- 

ins  ,n,  cU-k-UK  liiihting  eiy-^lem  in  the  town. 

DKLI'lLOS,  I H 10.— George  I".  \S  iH..,n  an, J  ,.t:,ri.  nf  this  place  sre 
promoting  an  electric  railway  to  extend  from  St.  Marya  to  Defiance 
tbtoaib  Odpbai,  SpmeirvUle  aad  Cleetrdile. 
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ZAMESVIfUE.  ORIOLf— Ike  Mmm  «f  Mii^  fman  mi* 
»  ialaw  the  new  Mmcn  of  KM  Znavlli*  Railwif  A  U| 
M  MM  s  Ibw  t«  DvMM  Fan*  ia&  McCoanclwUlc 


NEWARK.  OHIO— The  N««Mli  liidi»«iidcM  Tticvhote  C«Mptar  ii 
pcrtrctinc  pUn«  for  (h|  tSKMlM  Of  ill  lnM»  ami  MlUlIt  Olhtf  IHPIWVC- 
awBM  ia  wdCT  W  r^vMa  far  dw  dcmind*  «f  k*  nlMhr  iwfcuinc 


EAST  UVEXIOOL,  OHIO.— The  F.a«t  Livtriwol  Trjciion  &  Lijcht 
Caapiaji  *hieh  reccnlly  conwlidaicd  irvcral  trarlign  Unci  and  llghllnfE 
pluta  In  tW«  vidnily.  hu  Mgouitctl  (or  Ihc  i««ur  of  S^.ooo^nn  bonih. 
of  wWdi  $400,000  will  be  rtaervcd  for  future  additijiit  in  I  iti>|>rovenienu. 
The  coittpmiy  hat  eltOd  {iffiort        MIows-  Horn  Kly,  prciidciil; 

C.  A.  Smiih.  Ticc-preiwii  u  FiU.ir-l  McP.jniW,     crctiry  trcaiartr, 

PORTI-AXD.  ORE.-  Th;  .\I.;un;  11. -  i  Mictrw  Coniinny.  which  is  ej- 
tnh.i^h  r.u  «  large  powiv  i  .n  :lir  yiniion  of  Ihc  Sandy  and  Bult 
Run  Tivet».  ex|i«:i»  la  rracb  i'ortland  wijJiin  H»  montb*  with  iu  wire*. 
OiOy  a  partion  0<  Ibe  pa<rer  will  be  drveh>|wd  at  fi(M>  hwt  IlK  phHiia 
will  have  ao  ttltiawte  aggrc«aie  capacity  of  lakdOa  hpw  Aclaal  coaatrae- 
tiaa  on  tlM  plant  «a  ihc  Sudr  wUl  Mart  ia  Ihc  tpviav  a*  aaak  M  the 


STKIMGneLD,  OHIO.— Tha  Spriiiffield.  Charletlon.  WaahlagloB  C  H. 
A  Ch!ni«o«be  TrattUMi  Ctmpany  haa  been  told  at  receiver's  aal«  la  CSeeric 

W.  Ilaker,  of  Beaver,  and  TheOilore  Tronpe,  of  Springfield,  repreKOtini! 
^  lleveland  tyndicate  compowd  of  \V.  H.  Craft.  E.  Ft.  Thomaa  and 
r..  W,  lliii«ty.  The  company  »i!l  hr  ri-r>r«an<»til  «nd  an  ISoo.aoo  iKiiid 
II..OC  lUaied  with  which  «  «  th«  inuir.,..:,  t«  «CICn4  the  Haa  M  WbA- 
ianien  C.  U.  and  «vtntua)ly  to  ChiilM.t>tb>-. 

CHAMKBRSBintC  PA.— The  Borough  Council  b:»  passed  an  ordi- 
nance itrantlng  perminMon  i.i  the  ( umberbiMl  VaUcy  Kailroad  Com- 
pany to  erect  a  i>j>\lt  Ii-  kvi.  Ktnn  edy  SlraM.  The  pfahihto  eotl  •( 
the  plant  is  cstirautc^  it(  %iuii,oaQ. 

ALLKNiOWN.  I'A.— ApplKalion  has  been  made  by  the  Schuylkill 
Valley  Traction  t  otnpany  lo  lay  tracks  in  Wc»l  King  and  Ucckn  Street*. 
Hullitown.  in  order  to  extend  iti  lnlc»  frOBI  Patti(g«m  »0  BirdAwv. 
Ai  the  latter  place  the  roaJ  will  cooncci  «ri»li  the  cempaap'*  tmchl  raa- 
■ins  M  Readiac.  The  MMn  o<  lh«  fiak  wiH  awhe  a  eoaptMa  aiceMie 
fail«ay  baMaee  the  laMtr  plisi  aad  nUaddpbia. 

riTTSBURG.  PA.— SirM  nB«iir  aheilert  haiM  hccn  granted  far  the 
CMatroetUm  of  dcatrle  H»c«  fnm  Bteaam^ela  Uvcr  towiit,  tn  WelM- 
bun,  on  the  Ohio  River.  The  charter*  are  fcr  ihr  C.ial  t  cniiT  Klrcuu- 
Canpany.  West  .Middletown  Electric  Railway  ( omiiany.  \V;i-;ii  u;i' •% 
Drownsville  Street  Railway,  and  the  Indi-pcmlencc  Sircel  Railway  t  om- 
pony.    The  Dominal  capital  of  each  emnpany  i»  O.  B.  .VeagUy, 

Cbarlc*  H.  Robtiwteen  and  William  T.  Pierce,  of  I'liislmrg;  W,  H.  Arm- 
ttiaiW  MMi  H.  M.  UcCtan,  of  Washington,  I'a..  ate  tin-  incnrporatori 

VOKK.  PA.- -In  the  region  of  McCiallS  Ferry,  wheic  the  work  pre- 
limiiiaiy  lo  'bat  of  conitructing  an  immcine  |>.wer  plant  and  dam  by  the 
McCall's  l-etty  Waler  &  Power  Company  i»  in  pronrcss,  Aowiii«  ice  in  lite 
river  recently  inttlertd  jrHli  the  cBginani  and  wurkmen  in  avoaataf  aad 
rcciossiag  the  sttcaiit.  T«  e*eteiMBe  the  delays  an  i  nfiiKtrtat  trl«h  »•» 
fiionwl  ta  aad  the  kiami  ilvar  t«at  practically  bri<I«ed  within  a  space  *l 
«4  haun.  A  l-indi  cAle  «aa  tabtn  fnm  the  cumpaity't  equipment  tor 
■he  haDdlnf  el  the  darn  and  was  uncniled.  The  cable  was  dragged  acroti 
the  tlw  and  made  fart  lo  a  large  tree  on  cilher  side  o(  the  river.  It 
was  then  slretchrd  by  llie  u.m-..I  -flur.  ,  i  «o  men  at  either  end  and  $0 
horses.   A  biiskel  was  then  .       ll  ■     .l  ie  with  a  toller  attachment  for 

its  opctaiu.n.  In  this  bi-ket  tar  .«i4m...«  high  above  the  surface  of  the 
river  the  engineers  and  workmen  make  their  translW  acrosa  the  stream. 

EDGEFIKLD,  S,  l«— Tb«  city  »»  con»iderin|  tltc  tiutallation  of  water 

works  and  CO  ciceiric  liffat  plaBi.   J.  C.  ShaiNiord  ia  ahakcMn  el  the 

comniitlee- 

ANliKRStiN.  S.  C.  Practically  all  of  ihe  new  is«ue  ot  atpill  af  Ibt 
Aiidrrsnn  Iraetiwii  Iji-mpany,  anKmniing  to  tij.j.noo,  haa  htaa  whccrlbal 
and  the  lo-mile  line  to  Belton  will  in  all  probahiliiy  be  built. 

K.NOXVILLE,  TfcNX— The  Knoxville  Railway  4  Light  Company  ia 
now  preparing  I- .  u,.  fsn  t  -.  i  1  of  Oie  Bi.iadway  Line  lo  Kouniain  Gtf, 

.MEMPHIS,  Tt.NN  — The  Memphia  Street  Railway  Company  is  eODlia 
pUiing  numerous  impMvoatBM  In  ita  ipiUM,  ioclndiac  the  haiMlac  of 
new  lines  and  the  eiieoaloB  af  ilt  pMCMM  aoci-  Far  thk  purpaaa  it  haa 
recently  increased  lis  capital  aWk  fraa  $|n«i,aga  la  $|>«oa,aoo> 

MLbitL  SHOALS.  TEXW.— It  it  capecMd  that  a  U»  wiU  hg  lam- 
dMcd  ill  Caairtaa  grantiaf  a  lacai  FhaadclpMa  elrctrk  caapanp  a  bmf 
cUia  la  devilap  lha  pawer  af  the  M owl  SheaU  oa  ilic  TcnacoM  Mair. 
The  «o|iei«r«  af  Ihe  cuaipaay  have  icpactad  ihit  theie  la  cnaaiih  power 
•I  Oc  Shaalc  lo  lopply  a  large  oanbar  ol  aitica  vlthhi  a  caniUcrtUe 
dlHwiee  of  the  paaier  plam- 

LUFKIN.  TEX^MeCaithr,  Siaraai  «  GaMpany,  of  LaiKo.  laatali 
M  aiaatria  li^  aod  pe«r  piwi  ia  ttat  plaae. 

BEAUMONT.  TtX^— EaiBtelt  Landry  to  praawtiap  the  afganiioligM  of 
•  new  electric  li«bt  and  power  plant  for  Beaumont. 

l),\LLA5.  TF-X.—ll  ia  aaiMntnced  that  everything  ■»  in  fcadinaia  for 
Ihc  early  conaineliaa  of  Ihc  iatenuhok  alcciric  rallaiajr  hctwcen  QeHia 
and  Me»,uiie.   A.  C.  tfUm,  Of  llacwtu^  il  iMataiicd  In  Ibe  pec»cat. 

EL  PASO.  TEX.— PlBD*  for  the  extanilon  of  Ihc  eleciila  railway  aye- 
teas  of  the  El  PaM  Elcctrk  iulawy  Campaoy  freai  U  Fhca  lo  Btat 


Voc  XLVII,  Nb.  i. 


Et  Paaa  arc  cdd  lo  have  bant  appraaad  bf  SMne  tt  Wtbiltr.  af 

the  ownera  of  the  pseperty^ 

HOLSTOK.  TEX.-Tba  Havilaii  UiMar  *  PMer  Cbavaay.  which 

has  been  reorganized  with  a  capital  stock  of  $l.ocio,ooo,  bai  obtained  its 
charter  ftoin  the  secretary  of  state.  The  incorporators  of  the  company  are 
A.  H.  Foffl  of  \Vw  York;  Henry  P.  Dart.  Sr.,  Henry  P.  Dart.  Tr 
A.  Neug.i  ■^,  Ivi'ii.t**  .Vewman  and  son*,  all  of  New  Orleans;  Norm;ni  A  ■  x 
andcr,  of  New  York,  and  J.  W.  Terry,  of  Gat««iion.  W.  U.  Chapman 
reaafaaa  wlib  the  flaw 
mwwaiaitg  wRI  he 


IRON  GATE,  VA. — An  electric  ligh|in«  sysieni  will  probMy  be  ' 
lichcd  hcra.  Addrtia  liie  llayor  for  further  information. 

BLUBFIELO.  W.  VA,— William  E.  Fowler,  of  Graham,  has  applied 
far  a  charter  to  erect  an  electric  light  plant  here.  There  will  be  waler 
worhc  aad  an  ice  plant  mn  in  connection  with  the  lighting  plant. 

VIENNA,  VA. — Reports  state  that  the  Waahington,  Arlington  &  Falls 
Ckatdi  Raitway  Ceapany  ia  eaaaideriai  the  eieciion  ot  aa  ckctne  ponar 
pliiM  tt  inannai  F.  B.  Habhcll  ii  vlaa  jcaildiit  and  feneril  aMaiger. 
t$tt  U  Saw€t,  WacbingMn,  D.  C 

SHENANDOAH.  VA.— The  TMw  CbflMO  liie  awcHed  a  ctmttaet  la 
George  C,  Morgan,  of  Chicago,  for  the  inalallation  of  water  «iirk»  and 
)n  electric  lighting  system.  The  power  will  be  obtained  froBi  ttc  5henaa- 
doah  River,  near  the  town.  The  coat  of  the  enierpriae  it  cattmelcd  at 
$JS,ooij. 

The  Shenandoah  River  Power  &  f'iffht  Company  profioaea 
water  p^iwer  of  the   Shenandoah  River  twn  miti-s  from 
■  rVc'ric  ■^,,v.rr  to  the  town  (or  lighiini  aad  other 
i<  tu-n^  i-...ir.r<ii['!ed  aeraia  Iba  rfrcT  aod  fraa  iaa  lo 

«tll  hi-  tif velapt-d. 

KE.VOSIIA.  W[,s,--The  Kenosha  K.,,lv       (  .n,,.,n,    li:..  sn.i 

a  petitioii  10  the  C!ily  Council  asking  lhal  ibr  company  iic  gr^miL'ti  a  iran^ 
cliisc  to  make  extensions  to  ita  lines  in  the  city. 

.MILW.M'KEK,  WIS.^ — Franchises  for  two  electrw  railway'"  hnvr  been 
«^kcd  of  the  C.mimciii  Cniincil.  one  by  tit'    \1 1 1  n     \n7il:i:i:  l\.,ilroad 

CumpsJiy  |«  cnirr  Ihe  «i(»  from  the  North,  and  the  olhei  by  tbc  t  hicago 
*  NHnoohcc  SIcaine  Railway  (onpany,  eonac  fran  the  loMh.  Iba 
Ifilviiihee-Manhcni  Company  pnipoica  (a  Baiie  il*  liaa  a  part  of  aa 
httmrban  tycicM  wMch  cvealiiiiliy  nfli  rim  ftata  Pond  da  Lac  to  She- 
bayian,  IhciMc  daiwn  the  ciMrc  lo  Kctwaha.  where  it  will  connect  with 
the  line  ta  Chiec|n.  Fnnehim  are  ala»  heini  aiiltril  of  ihe  Couaeila 
of  Pari  WeahnwinB.  Sbchcyfaa.  Fond  im  Lac  aad  CedaAarf. 

CUUACAN*.  MEX.— The  Caaipaaia  Miam  4e  Ftnaea  wiB  imliU  urn 
elcclric  11^1  and  pawcf  piaot  in  ihc  Cancardia  diilTict.  fllalc  of 

SAN  CR1<;TnnAL.  MEX.— A  conpaay  of  local 
organtied  in  San  Criilebal  for  the  purpiw  af 
and  power  plant.  The  caate  coatpany  will  boEM  aa  alcctric  cttact  railway 
tyMMB  in  ihc  lawfl. 


I.I  RAY,  VA 
to   develop  the 
Luray  and  trs^" 
purposes.    A  ^1  >: 

1,^00  horsr-povrv 


tiCRAN'Go.  .MEX.— JaaMa  H.  Laadon.  an  etcciricBl  ancincer. 
inveaitg^ting  ike  sitBaiion  here  en  hdiaif  ai  an  Awoicin  eyndicate.  inid 
to  ha  of  BaMon,  with  the  view  of  iMttliinc  a  new  ciMtiie  iifht  aad  power 
plani  tat  tiw  cliy  ol  Doiaofa.  The  laaic  panic*  eanteiaplalc  aMMlmel* 
btt  an  electric  ilTcd  lailway  ay«leia  in  nnrango. 

OWEN  SOUND.  ONT.— Tha  pnmotcrt  of  the  Huron  ft  Oolario  Elec- 
tric RailwBy  Ccmptwy  ftaie  that  Ihe  eenametian  of  ihe  read  will  ha 
began  In  the  spring.  The  eampaay'a  eficea  are  In  Taraata. 

ST.  1  .XTII.^KINES,  OKT. — AtiangemenU  are  now  beiim  concUided  for 
(be  conatruciion  and  crcctlea  of  two  paica  of  taiafurced  concrete,  ijo 
feat  ia  iwiihl,  10  carry  traaaiaiiiian  tciraa  oircr  the  eld  Wciiand  Chaal 
far  Ae  Unecin  Elecirlc  U|ht  *  Power  Conpany.  There  are  aearip 
100  of  iheie  coBCTcte  pake  ciaeted  alaac  the  Wailaad  Caaal 
transmisainn  Haa. 

COHtTAM,  MEX^Aa  electric  Ufbl  and  power  phM  la  ta  be  I 

MAZATLAN.  IIBX.— The  inataliatigii  of  an  bydro-dcclrie  plaM  it  the 
faUa  of  liw  Fiaxde  River  ta  the  SMe  of  Sinalaa  is  i»  ha  attdc  b)r  lha 
Coaipania  Minera  Gaadalnpc  de  los  Reyes,  which  owili  aa* 
the  Caisla  district.  The  plant  will  hare  a  capacity  of  Si* 
aad  win  eoct  abont  Meaaaao.  The  plaas  for  die  plant  were  prepared  tgr 
Robert  MeF.  Dohht,  of  Saa  Franciace. 

8AHUARIPA,  MFX.— Miguel  A.  Lopez,  an  attorney  of  Ibe  Clly  of 
HedgO,  Jus  obtained  a  eitncessiun  from  Ihe  federal  governiBMIt  on  behalf 
cf  a  syndicate  of  capitalists  for  the  etection  of  a  large  electric  power  plant 
on  the  Yaui  River,  neat  Sahuatipa.  The  free  importation  ol  the  material 
and  mischinery  neie<Ls.iry  for  Ihe  conatrnctiMi  of  Ihe  pisat  is  granted,  tt  if 
slated  II         ,  ..p.xrd  pUni  ia  to  prairidc  powtT  foT  miBCS  ond  hiduftrlca 

of  the  Sgjiiaaii{t^  district. 

PARRAl..  MEX.— The  concession  whieh  L.  Iwansky,  of  Parral.  and  as. 
sociali'S  nblained  friiw.  ihr  friiersl  ffnvfrnaient  of  .Mexico  several  months 
ago  foe  the  instal  .iii  1;  't  ■■  lirpr  electric  power  plant  in  the  Parral 
diMriel.  h»  been  lakeii  over  by  a  syndicate  of  Piltabiug.  Pa.,  men  and  a 
company  i*  now  bahv  oraaniaed.  Thta  proieel  waa  tafamd  lo  In  Euc- 
TBicaL  Waaui  A**  Eaaareaa  Dec.  p.  190$.  In  < 
fee  the  Parral  diMriet  the  CMapaay  b 

Saaia  Barbira  and  Coanaecvi 
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U»  AMGBUS.  CMLr-Tkc  llttlMl  ClMiic  Cwpmt  hw  Meoiliy 
tM  iBMiywmd.  It!  dbwiem  ai*  F.  J.  StMli^  J.  O.  Harinv  J.  E. 
HMic,  J.  T.  Bord  Md  A.  W.  Billi^iM^  iit  «(  ^ 

IMIZEU*  ILL^-S.  a  «nM  to  Urn  cnMrt  a  Inate  !•  «» 
Met  aad  aranu  a  Wlt»lMiMi  qpfMii  in  IMMl. 

CHUXIOOmB.  lU  n*  CUIIkottt  WMw,  UfM  t  Fwar  Gw 

M*y  to  taken  on*  liwwjaiaUwi  japcm  The  inwttotinn  arc  W.  H. 
taMt,  Frarii  R.  Earl  aiMI  Ctoka  B.  KiaiitoT.  The  MfiM  it  t7l>m«> 

HOOFESTOK.  ILL.— TIk  tloopcMon  Ca«  k  Elrcirie  Company  bw  IM 
■Itialta  al  ioconwration.  with  B  capital  nanivd  at  fjiM.ixw.  The  bKSI^ 
por»tOf»  ar«  Fitderick  A.  Piatt.  WilUam  L.  Jenlcs  and  H.  L.  Ilandlry. 

TERRE  HAUTE.  INO.— The  Indiana  Rapid  Traniit  Conpapy  his 
artieki  of  incotpontioa  to  boild  •  noction  line  froo  Tore  Haala 
10  Soaih  Bead.  P.  IL  Dnan  nd  A.  If.  Wtoca  an  aoMag  iha  laoiKpo. 
r»tor«. 

t  LKtlAki.  1 -N  n  —  I  lit:  K-kliart  1  ndcrc  11  Jrot  I'tlepbone  Com)tany  Has 
Irrn  ii'citi"  r;,ioi]  With  a  Capital  atock  oi  %iaso  to  iiMtall  aad  opcraM  « 
ui-.^hf.^r  ;>.triB.  G.  Gi  1tvler>  A.  W.  Jaaff^  J.  C  Twier  an  tk*  » 

CDipori'arx. 

ELIZ \Hr  1  II  t  \LL  —  i\.r  natdin  CmiDlj    I.  lrrln  '-i  Lm,,,:,.,,:;, 

of  tiii4  pUcc,   haa  tiled  articlea  of  incorpoiacioo.  with  a  capital  slock 

al  «6.<»o.    Aroaag  ihc  {aaavanUf*  am  T.  D.  WUM  and  DaaM  W. 

WliKiibcrg. 

SOSEBOKO,  H.  Cp— itte  iMkoro  Fayettevill*  TUaptow  Oiwaaili 
to  been  granted  a  toMcr.  Hm  OOiapany  propoac*  la  ovoaimt  a  Ito 
bam  Baatban  ta  Farannflla  and  toneto  iar  a  aaatW  of  temaia  aad 

CAKTHAGE,  N.  C— The  Cuthag*  IMtgtapli  CtMfaar  to  Clad  te 
*laf  aid  nfll  aaoatiMrt  and  a^Mala  a  itliiiMk  Km  tovatB  <toam, 
IfiiHttn  Hd  Canliaie.  W.  &  Tfeur,  C  Fctir  aad  W.  C  F«r.  Jr., 
arc  tic  pro— trti  of  the  protect. 

UNADILLA,  NEB. — Arlklci  of  iiKorpi>raiion  of  ibr  Ui)a<lilla  'I cirtin'inr 
GoaipaBy  hart  been  filed  with  the  County  Clerk.  The  company  will 
haild  an  exchan^*'  oi  fiixy  telephone*,  which  will  connect  with  the  farma 

in  that  n^i^hhcrbood,  the  central  oBict  bcinx  in  tliia  city. 

LAKF  r.rNION,  MINN.— The  Lincoln  County  Telephone  Company 
haa  iKtn  :nc o.'porated  with  a  $50,000  capital. 

nVKViLY.  Mtu.5;,  N.  C— Tk«  Nolb  Carsliaa  Tckpboo*  Cooapaoy 
lit'.  |j<r.i  cjiJir-rrrJ.  with  a  copttil  «(  (locwacA.   Thc  incorporal«(a  are 

J.   S.    Schl*  y  ind  othfrs. 

KAU\M  A/'.n  I.  Mint  III.  K.-.l.ir..ai..,.  .S:  K.iMt^n  Railway  Comtianv 
hu  beett  ir.ciitp"r.'ilr.J  .n:il>  1  the  \\'**%  of  Michigan  for  the  purpose  ol 
bailding  an  ^kctiic  riii^vny  ti>jn-  K.iiamazoo  to  i*aw  Paw  and  Maroelinc. 
The  capital  tiuck  u-i  tbe  b>D>t>«^ti>  is  $<so>oo«,  and  F.  F.  Bennett,  of  tbic 
city,  ia  one  of  the  principal  incorporators. 

DAVENPORT,  OKLA.r-<:.  R..  W.  K.  and  C.  A.  Ridley  have  filed  ar- 
tteka  of  iaaarporatto  iar  ikc  Ridlor  TaktriMMir  Catapaair,  tolas  a 
capiial  Macfc  of  $],o«a. 

HEMNESSEV.  OKLA.— The  Elcetrk  I.%ht  k  Vmna  Caapuiy  ha. 
tea  ioeorpvTaird,  with  a  capital  of  liLooo,  kjr  C  C  Sniik,  Fr«d 
EMar  and  attcra. 

DUKSIRK.  OBIO.— Tha  Maanfaetoritar  Uikt  *  Pawcr  Company  hiu 
ton  ncantlp  hicerpiintid  ti  A.  O,  FMtcr,  B.  R.  Bmpmi  aad  «tb«*a. 
Tkc  coHpiar  it  eapicaliiod  at  ||«,ooo. 

SAXONBUKG,  PA.— Tko  Sanoabarr  Beat  It  Uihl  Coatptap.  a 
capital  o<  tsoeo,  to  been  incarparated  bgr  Join  B.  Fatl(n«M»  af  Vrc» 
partt  W.  K.  Knack,  of  tUt  oky,  and  aibaiB. 

WIUEWAKKC.  FA.— The  Bailclon,  WcMherly  ft  MuKb  Ouiik 
Electric  Railway  haa  been  incorporated,  with  a  capital  of  Sjoo.ooo,  for 
Ike  piirpoae  of  reviving  the  project  to  build  an  electric  railway  between 
Haalettn  and  Mauch  Chunir  Fcini  T.nrRi-i  i«  preaident  of  tbe  OOin 
x-i-n-..  an-t  other  Wilkcsbirx-  ;m|'i'-'>^'^  iii;r><->T<- 1  IT',  (he  uadctttUaK  are 
J.  K.  Wellunkorn,  Chriatiac  Waltt:;  iiQ<i  A.  U.  llloom. 

SIOUX  FAtXS,  S.  O.— A  company  haa  been  orsaniird  and  incorporated 
by  Sioux  I'alia  boiiBaac  laen,  uodcr  tbe  name  of  ilw  Stoux  Falla  Inr 
temtoi  Ekattia  MIread  rcmpuf.  Anani  iboie  babiiMl  tha  pta|aai 
arc  Or.  1.  F«  trotnw  MU«d  Cain  aad  J.  A.  Orcea,  Dr.  Brawa  la 
ptiiitliirt  al  the  a«npa«y  and  Oaatfi  A.  Felti|fa«t  temary. 

MASBVILLB,  TBNHw— Tha  FanMraT  t  Merdtama*  TeMtaac  Cam. 
paari  af  Frcdcricfc  Cooatp,  Va,.  to  baea  iMarpacalad  by  J.  B.  Ftnk- 
toacr.  P.  H  FMhhaaacr.  aad  J.  S.  Btldaaua. 

CESTOS.  TEX^AnldM  a<  tearpataHaa  have  beta  EM  hp  E.  C 
Havi,  J.  W.  Earaa  Md  B.  A.  Satfaa.  aoaipaaliw  tha  ladapaadcat  Trie 
toaa  Cdoifaay.  al  ihia  dir.  Iha  eatpittp,  kavbig  a  capital  «f  laSiaaa, 
will  citiWiih  a  Itlephoaa  ipMem  ^m*. 

KNOXVILLE.  TENN'.— The  Knoxvitle  &  Maryville  Etcciric  Railway 
Conipaoy  haa  been  Incorporated  by  W.  S.  Naah,  Robert  Veitar.  Joaeph 
!•  Gam.  W.  T.  Parham,  J.  C.  Strrchi.  T  Burger  and  Haywood  Garricli. 
I  n-.  cQHijiany  ia  capitalixed  at  tio-n.Lro. 

ItKI'MIAM,  Tl-X- — The  BrcnlAiii  \  Wmhinglon  Te1r|h'r.>-  r..m;>,iny 
haa  bcfn  rh.irtrm)  l.rrt-  rnT  ilir  imtp-nc  rf  constructing  a  iL^rvhoTit  htie 
IrocQ  Brenbam  to  Washington.   John  M.  Malhia.  £.  F,  Curry  and  D.  C 

<Mddlaip  am  tlw  tncotporatw. 


INVVuut>,  W.  VA. — The  Inwood  Rural  Tciepiaonc  Comiiitiy  han  ijcen 
organiied  to  construct  a  telephone  syatem. 

SHAMROCK.  TEX.— J-  £•  Walktr,  Baraatl  Blotsma  and  Rea  Bloaaen 
'  inootfomad  tha  Walker  Tataptow  Caapaari  haidiii  a  aapMal  af 

^ia,^ioO. 

BLACKSVll.I.E.  W.  VA.— The  Greene  County  Telephone  Company  haa 
b«o  iocorporaled  to  cooatriKt  and  operate  telepboiu  lioe*  io  Marion 
and  BeaaafaUa  coiuMief.  The  oeaipaajr  ia  capitalfaed  at  f aookoeo  and 
la  aaapaaad  af  Edmrd  MaSircMty,  Thanaa  IL  iae,  Ediaaad  Bamit  and 
Edward  T.  Gahrap. 

OfiCEOZJk.  WIS.— lha  Oaaiob  FkfMr^  HMntf  tUqtana  CMgpaap 
haa  hem  enaniicd.  The  capltil  atack  b  lajiaaab  Jahn  Galifeil  and 
S.  A.  riaiwli  are  anaos  the  direelara. 

LOYAL,  WIS.— The  York  Center  Tilifhcni  Ctaapanr  to  Hid  an*. 
clea  of  incorporation  with  a  capital  of  (lOiaoow  Aaenff  the  laccrpanlati 
arc  W.  J.  Knob  and  C  B.  Bfo«a. 


THE  J.  W.  SMITH  ELECTRIC  COMPANY,  of  Norfolk,  Va.,  baa  filed 

aniclra  of  iiworpofation  with  a  eapilal  4Ua:W  of  tio.oou.    Tbe  company 

will  etvgai;'.  in  a  H'lifral   Llcctncal  camtrucli.iM  buNincaa. 

THE  MENOMINEE  ELECI HICAJ,  MANUI  ACTURIXC  COMf  ANY, 
of  Menominee,  Mich.,  ia  preparing  plans  for  the  erection  >u!  a  ncA  plant 
to  be  coDSirucled  of  brick  and  stone.  Tbe  itew  building  wil  tic  61  It.  by 
JiS  <l- 

THE  GEORGIA  MANUFACTURING  k  PUBUC  WORKS  COMPANY 
to  btca  ortanieed  at  NaricMai  <2a.>  to  tthc  ahargt  of  ibc  Martclia  Elaa. 
trie  Componp  and  otto  oUIMea.  Ike  new  coacersi  to  a  eepital  af 
Itoaaao. 

THE  W.  J.  BAKE  ELECTRIC  COMFANY.  Cleveland.  Ohi^  to  Clad 
articles  of  incorpoeMjen.  with  a  capital  atoeh  of  |Me«eoo.  W.  J.  Barr, 
J.  W.  Burrdl.  C.  M.  Uttlc,  D.  F.  Foaier  and  Wailan  £.  FMteraon  vc 

the  incorporators. 

THE  KLECTRK:  (AIILE  company,  Bridgrpori.  ti.nn.,  h»»  &M 
its  articlti  uf  inciirporaliun  with  the  Town  Clerk.  .*;i^n[«r  ila  ca|NUl  stock 
to  I"  i  .  '  I  M  r  new  company  will  conduct  >  k:<  '  '  t  I  iltctrlcal  baal' 
iic»s      1.4*111  \V.   M^t^?"!'  i-*  imr  if  the  inror^Kiriiti  r... 

THE    NEW    Y<>I-:KM\V    i>l(l,rA\S    :-I,i;<  IKH_;   COMPANY.  New 
Orleans,  I-a.,  ha*  btus  ttiArt^red  wiiii  a  capital  of  Ji,<kio,ooo  to  engage 
in  a  general  electrical  business.    The  oihcers  are  Maurice  J.  Hart,  preai-  . 
dent:  llewes  T.  Uurley,  vice-president,  and  Rotol  O.  RknJIr,  secretary 
and  tjca!«uref. 

THE  UROWN  SFEAR.SLOANE  COMPANY,  Saa  Fsaoaiacoi,  Cat.,  to 
been  incarpanted  «l«h  a  capital  Mack  at  Kiicoo.  bf  f.  L,  Brown,  L,  E. 
Spear,  C.  F.  Slaaa^  U.  F.  WHian  aad  Viclor  Enpinier.  The  caotpiap 
aaceeedi  to  the  huaiaeea  af  the  Owrlea  F.  Slatac  Ctofcngr  awl  will  bnadle 
a  caed  fine  of  cleciilcBl  teppilci. 

THE  AMERICAN  AUTOM.\TIC  TELEPHONE  tO.Ml'ANY.  of  R> 
cheitcr.  N.  Y.,  has  been  incorpuralcil  for  the  purpo*e  of  manulacturlng 
ek-cincul  ^tk!  mechanical  apparatus.  Th*-  ei>mpany  has  a  capital  of 
$1,500.0'  '  ,  .iii't  rtas  incorporated  by  |  I-  \'.  tbster,  J.  William  Ltf- 
lig,  Jobo  Raines,  Alsaro  L.  Thompoun,  Henry  U.  Stebbana,  Jr.,  and  George 
•L  Katnca. 


l^a 


ECKERT  BUSTS.— A  vtrtfet  far  l4,aao  mm  awarded  to  week  to 
Grant  Wright^  aa  aiaisnee  to  Frederick  C.  Tricbel,  the  sculptor, 
by  a  jury  In  Part  L  of  the  Supreme  Court,  Brooklyn,  N.  Y.,  against  Clrn- 
denin  Eckcrt.  preaideni  of  the  Internationa".  n.ink  Smr  Cnmpany  TTic 
money  was  asked  for  the  execution  of  two  br'jiirc  hti^i,  -.-f  lien.  "Hi  )Tn.T»  1 . 
F-ckPTt.  father  of  tlie  dcffndant,  and  f..'::i'r:b  pirsiilciit  i.if  iht  Western 
L  niDn  'IclcKiat'li  Lti-.r-p.niy,  I:  iiitir.l  b>   Mt    IxVcrt  that  a  h'lit  .jf  his 

lather  was  made  by  the  sculptor  for  $600,  axul  that  be  afterward  wade 

tbe  tiro  haaia  aa  •  uprmleti— .  He  denied  hevinf  atdarad  thtm.  Mr. 
Triebel  leatUM  that  he  bad  nwda  lha  trii  hmi  far  tto  en  the  proailae 
of  the  deftndut  to  get  order*  for  him.  EChcrt  failed  to  do  so.  he  Aid, 
aad  THehd  dcaaonded  tke  fall  price  for  Ike  boata.  Several  experts  were 
ealled  to  icetify  to  the  vshte  of  tbe  koala,  aaioiv  tbem  Sculptor  Nichaua 
ami  WUton  Hel>imald.    Tbe  bvati  wei«  cabibHed  in  tbe  court  room. 

A  FRANCHISE  ATTACKED.— Attorney  General  Mnyrr  ...f  N«»  iferV 
Stale  announced  last  week  that  he  bad  reeeired  a  p«t.tinn  from  ."ibiaham 
Sarlorius,  a  ciliitn  of  New  York  City,  to  lK«in  an  utti  ri  11  bclmU  ••(  the 
Slate  to  annul  the  corporate  r>(hls  and  fr.uuliiuv  i  i  ihr  \r»  York  Efec- 
trw  Lioee  Company  and  for  an  annulment  of  its  charter  to  do  a  fcneral 
leieptoe  bufaian  la  tMa  «kf,  Mr.  Sanaiiw  givci  three  reaeana  tar  lie 
petMoa.  Oae  to  Ito  tbe  New  York  Eleelrie  Lime  CMapanjr  to  iua. 
pendcd  Us  ordinary  and  lawful  basinos  for  more  than  one  year;  the  second 
lliiil  the  company  has  forfeited  its  privileges  and  francbises  by  a  failure  to 
ei^rr;-*-  it-i  ;.ov>frn:  tli,'  tliii-l  tlial  thf  c L-ini'ii I'.y  'lit  r"t  Tififin  thi^  transac- 
tS'.n   '-^f    iti   Ifinraa   »illi:ri    •  *  .j   >c.lr^   of   ihr-    '.iiilr   1::   ir  7L-t['- iiatl'iti  The 

(ramliiir  (jtaiited  to  the  New  York  Electric  Lines  Company  recrnliy  paatrrt 
into  the  control  of  the  Great  Eastern  Telephone  Company,  which  has  an- 
ooufKtd  that  it  iaieada  to  use  it  to  tMgin  a  general  "iodepcndent"  tcle- 
phana  baaaea*  hi  ihia 
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MR.  GEORGE  H.  THAYER,  for  thirty  ynn  ■upcrintcndcnt  of  tbe  Cbi- 
cava  *n<l  Northwutern  Railwiy  diviiion  of  the  Wntem  Unian  Trlrfrapb 
Company,  died  ■  few  dayt  «(o  at  fail  midcnce  In  Noryrood  Park.  Mr. 
Thayer  was  born  at  Weatherifield,  Vl.,  on  Jan.  8,  li^y  Ht  was  con- 
nected with  tbc  Weatern  Union  Compaajr  forty-five  years. 

MR.  C.  H.  MINES. — W«  report  with  deep  regret  the  sudden  death 
from  fever  at  Pucbla.  Mexico,  of  Mr.  C.  It.  Ifinea,  who  was  on  his  way 
to  New  York  auScriog  from  the  effects  of  tropical  malaria  and  had 
stopped  rn  route  to  consult  a  doctor.  A  biofraphlcal  sketch  was  given 
in  our  issue  of  October  14.  He  was  born  in  Buffalo,  N.  V.,  March  6, 
lJ65.  While  following  (he  medical  course  in  the  New  York  Medical 
College,  he  became  inlcrestrd  in  electricity  and  in  1KX4  he  entered  as  a 
itudcnt  the  works  of  the  Daft  Electric  Company  at  r.reenvillc,  N.  J., 
where,  under  the  personal  supervision  of  Mr.  Leo  Daft,  he  assisted  in 
the  first  commercial  railway  work  io  this  country,  and  in  equipping  the 
cars  Volta,  .\mpere  and  Ben  Franklin,  the  latter  being  used  in  the 
Daft  pioneer  experiments  on  the  New  York  elevated.  Krom  1IMI6  to  1891 
he  was  in  the  employ  of  Mr.  Augustus  Noll  and  the  Edison  Electric  Illumi. 
luliiig  Company  of  New  York.  In  1891  he  went  to  Salvador,  Central 
America,  where  he  designed  and  erected  steam  and  hydraulic  alternating- 
current  plants  in  two  cities,  these  being  among  the  first  electric  plants 
installed  in  those  countries.  In  180.1  he  installed  the  dty  plant  at  Tarn- 
paco.  Mexico,  and  alto  in  the  tame  year  thai  at  Newton,  N.  J.  In  1896 
he  became  superintendent  of  construction  for  Ihr  .\ndrrws-Ryan  Company 
of  Boston,  and  Installed  two  central  exchanges,  at  Hampton,  Va.,  and 
Haverhill,  Mass.  In  iSjA  and  1899  Mr.  Hinrs  was  engaged  in  cable  work 
at  SanlLiKo  and  Manila,  and  in  igot,  while  a  c<tn!^truciing  engineer  for  the 
General  Electric  Company  In  the  foreign  dciiarimeni,  erected  large  plants 
at  Charleston,  S.  C,  and  Danes,  Cuba.  In  .\ugiist,  1901,  he  wa«  np. 
pointed  superintendent  of  the  electrical  department  of  the  Lorain  Steel 
Company,  remaining  with  that  company  until  Fehniary,  189J,  when  be 
was  appointed  electrical  engineer  of  the  Canadian  PaciSc  Railroad.  While 
occupying  ibis  latter  posilion  he  drttgned  large  plants  at  Montreal  and 
Fort  Williams,  aggregating  lo.ooo  horse-power,  and  had  charge  of  the 
elecirKal  work  of  8,000  miles  of  railroad  and  two  atcamsbip  lines.  This 
position  he  resigned  to  accept  employmeni  by  the  Erie  Railroad  Company 
as  consulting  engineer  and  to  prepare  a  report  on  equipping  the  Erie 
shops  elreirically.  L'pon  the  npiraiion  of  this  duly  Mr.  Hinei  went  to 
the  L'nited  States  of  Colombia,  where  be  reconstructed  the  Medelilt 
electrical  generating  plant.  While  there  be  became  interested  in  geld  min- 
ing and  upon  hia  return  to  this  country  was  sent  back  as  superintendent 
of  two  large  gold  mining  properties.  Mr.  Hinra  was  an  inventoi  in 
tcveral  departments  of  electrical  engineering  and  has  been  granted  p.ilents 
among  others  on  a  brush  holder,  magarine  arc  lamp,  reduction  furnace, 
controller,  brake,  system  of  car  venlilaiion  and  method  of  winding  coils 
He  contributed  a  number  of  articles  to  the  technical  press,  dealing  prin- 
cipally wilh  electric  power  distribution  in  thopf  He  was  a  member  of 
ifae  American  Institute  of  Electrical  Engineers  and  other  aocietiea.  I]« 
leaves  a  widow  and  family.  L'nfutluuatcly.  Mr.  Hinet  bad  iin  life  in- 
surance, and  hit  lllnett  had  exbausled  his  saving*  t«  thai  the  widow  is 
left  entirely  destitute.  Under  these  circumstances  his  friends  may  be  glad 
10  learn  the  address  of  Mrs.  Jo«ephine  Hinet,  vii  179  Recaiur  Street. 
Brooklyn,  N.  Y.,  where  she  will  be  during  the  month. 


EducalionaL 


LECTURES  AT  STEVENS.— On  Jwi.  «  two  special  Iccturct  were  given 
10  the  Knior  doss  of  the  Stevens  Institute  of  Technology,  Hoboken.  N.  J. 
The  sabiect  of  the  first  was  "Patent  Law,"  delivered  by  Mr.  Wm.  R. 
Batrd.  This  is  ibe  firii  of  three  lectures  to  be  giren  on  Ibis  lubjcci.  It 
was  full  of  informatkm  and  will  be  of  use  to  students  of  an  inventive  turn. 
The  olher  lecture  was  given  by  Mr.  J.  W.  Lieb.  Jr..  associate  general 
manager  of  the  Xrw  York  Edison  Company.  The  subject  was  "Genera- 
tion and  Uiaiributton  of  Electricity  in  New  York  City."  Hi*  "blrd'a  eye 
tte«"  of  the  contlilioni  of  electric  Ugfating  in  New  York  City  was  very 
comprehensive,  and  the  address  was  of  great  value  to  those  wbo  heard  Its 

r.IBR.M<Y  or  TKCllNOLOGY.  The  Imernational  Text  Book  Company. 
Scranton,  Pa.,  has  issued  a  4opage  descriptive  catalogue  dealing  with  its 
"Library  o(  Technology.'*  which  has  been  prepared  by  the  Faculty  of  the 
International  (rorrespondence  Schools,  in  cunj unction  wilh  many  of  the 
bcst'knomn  engineers  of  America.  The  books  treat  of  all  classes  of  engi. 
neering.  'Die  volumes  on  clrmentary  eirciricity  and  magnetism,  dynamo  de- 
sign, alternating  currents  and  clectrk  transmission,  electric  ItKhttng,  elec- 
tric power  nations  and  electric  railways  are  exceeilingly  practical  treatises 
•  •n  theae  subjects.  It  it  sutcd  that  the  material  in  each  book  has  been 
gone  over  carefully  by  some  practicing  engineer  familiar  with  the  particular 
subject,  so  that  poMible  inaccuracies  and  misstatements  liave  lieen  eliminated. 

WORCESTER  I'OLVTECII.NU  INSTITUTE.  The  Worcester  Poly 
technic  Institute  has  just  published  its  thirty-sixth  annual  catalogue,  the 
information  contained  giving  evidence  of  gratifying  progress  along  the 
lines  of  technical  education.  In  glancing  o^er  the  list  of  alumni,  one 
U  particularly  imprcftwd  hy  the  very  large  proportion  of  the  total  num- 
ber of  graduates  who  are  at  present  engaged  in  work  fur  which  they 
were  littH  by  their  InMiiutc  courses.  Hy  far  the  greater  number  of 
these  men  are  cngagr4  either  In  actual  engineering  or  very  cluftcly 
allied   work.     The   catalogue   shows   a   total   reittsttsiion   of   jHK  against 


JJ4  last  year  and  2-j2  two  years  ago.  A  corresponding  increase  is  noted 
in  the  number  of  candidates  for  the  advanced  degrees  of  Uastcr  ol 
Science  and  Doctor  of  Science  and  the  professional  degrees  of  Mechanical^ 
Civil,  Elcctricnl  and  Crhcmical  Engineer.  The  addition  of  counes  in 
electrical  engineering  bavnig  to  do  especially  with  electric  railway  and 
power  plant  engineering  in  also  noted,  these  courses  being  under  tbc 
direction  of  Professor  A,  S.  Richey,  the  only  addition  to  the  faculty, 
wboac  title  is  Assistant  Professor  of  Electric  Railway  EngiAecrlnga 


ROSSITER.  MacGOVERN  h  CO..  of  New  York,  have  announced 
their  enlrnnce  Into  the  engineering  aivd  contracting  held  as  engineers  and 
contractors  for  all  classes  of  work,  with  steam  and  electric  railways  and 
electric  power  plani<i  as  specialties.  Mr.  J.  C.  Urackenridge.  president 
of  the  company,  if  well  known  in  the  traction  field  through  bis  connec- 
tion with  the  Brooklyn  Rapid  Transit  Company,  liri^t  as  chief  engineer 
and  later  a»  gpueral  manager.  His  association  with  the  Brooklyn  Rapid 
Transit  Company  exienHed  over  a  period  of  ten  years,  during  which  all 
of  the  more  recent  power  atatkms  of  the  company  were  built,  (he  greater 
part  of  the  elevated  railway  system  electrified  and  tbc  operation  of  the 


ua.        c.  aaACKKSiRiiKa,  ua.  fkank  HACcovian, 

cars  extended  over  the  presrnl  Brooklyn  Bridge,  all  of  which  was  acoom* 
plislird  under  bis  immediate  aupcr^'ision.  Mr.  Urackcnridgc  resigned  from 
the  Brooklyn  Rapid  Transit  Company  two  years  ago  to  accept  the  posi- 
tion of  Commissioner  of  Public  WorVs,  of  Brooklyn,  which  oAce  he  oc- 
cupied until  the  first  of  the  current  year.  Mr.  Frank  MacGovern.  under 
whose  direction  the  pre«eni  success  of  the  company  has  been  attained, 
will  continue  as  > ice-president  and  general  manager  and  Mr,  1ait>r8  R. 
Floyd,  Jr..  as  treasurer.  Mr.  Clinton  L.  Rossi ter,  wbo  was  formerly 
president,  has  resigned  from  that  office  but  remains  a  member  of  the 
executive  committee  and  is  still  actively  connected  with  ihck  company. 

UR.  M.  B.  ROCKWELL  has  resigned  as  general  superintendent  of  the 
Mobile  Light  ft  Railroad  Company,  of  Mobile.  Ala. 

PROF.  K.  B.  CROCKER,  of  Columbia  University,  has  made  a  trip 
to  Cuba  this  winter  for  recreation,  and  has  just  returned  from  Havana. 

MR.  K.  D.  WHARTON.  Utely  with  the  Wilkesbarre,  Pa..  Gas  ft  Electric 
Company,  ha6  been  appointed  as  super  in  leaden  i  of  the  Dauphin  County, 
Pa.,  Gas  Company. 

MR.  A,  M.  MATTICE  has  resigned  from  the  Alli»-Clialmcrs  Co.  and 
is  removing  from  Milwaukee  to  New  York,  where  he  will  take  up  Im- 
portant engineering  work. 

MR,  JOHN  MESSLER.  who  was  formerly  with  the  Quincy,  111..  Gaa, 
Electric  &  Healing  Company,  has  joined  the  firm  of  Miller  ft  Butler,  elec- 
trical engineers  and  supply  dealers,  in  that  city. 

MK.  F,  SARGENT,  the  consulting  electrical  and  mechanical  engineer 
of  Chicago,  sailed  last  week  for  England,  accompanied  by  bis  vrife.  lie 
will  spend  some  little  time  on  the  other  aide. 

MR.  ALLEN  RIPLEY  FOOTE,  for  lack  of  support,  has  been  compeUcd 
to  suspend  the  issuance  of  his  week  paper.  "Public  Policy."  which  aimed  to 
establish  bellcr  relatiotL*  between  corporations,  the  public  and  Ubor. 

MR.  J.  J.  GORMAN  has  re»igiied  at  an  officer  of  the  Manhattan  Elec- 
irk-al  Supply  Company.  New  York.  We  are  informed  that  be  still  retains 
his  interests  in  the  company,  but  will  no  longer  be  Actively  engaged  in 
cmiductitig  the  bitsincM. 

MR.  EDWARD  TAYLOR,  formerly  engineer  of  tests  of  the  Brooklyn 
Rapid  Transit  Company,  of  Brooklyn,  N.  Y..  has  become  sates  agent  for 
the  IL  W.  Johns- Man ville  Company,  of  New  York,  for  Milwaukee  and 
the  surrounding  territory. 

MR.  WILLIAM  S.  EARLE.  for  the  past  four  years  connected  with 
tbc  office  of  the  City  Engineer,  of  Worcester.  Masn..  has  resigned  to  accept 
a  potttion  under  Mr,  Frederick  A.  Huntress,  general  manager  of  the  Uto 
Janeiro  Street  Railway  &  Power  Company. 

MR.  C.  K  MITCHELL,  who  hat  held  the  pi'Mtion  of  av^ittanl  to  the 
president   of   (he    Writern    Electric   Co.,   Chicago,   for  sometime   past,  is 
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mtKning  so  accept  the  po«ition  of  SMi^ttant  (o  Mr.  Oaklry  Thurivc,  prctt* 
dcnl  of  the  Truit  Company  of  Anrrtca,  Nrw  York, 

MR.  WALTER  T.  KKKR,  thf  wtlUr  vi  iT  pfci  Imt  of  \Vc*lini{liouK, 
Church,  Kerr  k  tu.  .  n  !  -irl.jr,.  '  oi  ar.  lilmt,  ur.l  >i:.^»pliicjil  tkrtch  in 
Ikt  Sibify  Jonrnai  &f  hngmefttiitg  i&r  2>ecemt>er.  just  iasue^i.  Mr.  Kerr  ui 
WW  «{  Hw  inutcn  of  Cornell  Uninrsitr,  from  which  he  (tadMMd  tn  tk* 
dM*  tt  1879.  hccominK  insirvcinr  and  aHlitini  pra(r»k»r. 

MR.  HERBERT  E.  KYUER,  for  the  p».t  16  yrars  ojniicclcd  with  Iht 
MarlbMOt  3MaM.,  Electric  Company,  bu  btea  prooHHed  fron  cWcf  clec- 
trMM  to  wveriaCcndcM.  H«  beam  H  •  Imp  utaanr  uti  ht»  wetfcrd 
H«  «w  W  •leaiGlr  all  Ilia  gMdaa,  He  la  popil*r  «ll)>  lb*  yufcUc. 

Ibc  aertHaa  «£  tkc  *— f  T  will  Mur  bt  put     a  st-kaur  baiii. 

HR.  B.  K.  GAWnty,  far  la  aiaBy  ^aat*  preiideM  ol  die  CaMaMtted 
Gas  Company,  of  New  Yi>r1i  City,  «hicb  oprratca  alv>  Ibe  clccnric  ii|lKia| 
symcmM,  hah  Konr  to  Sottthmi  France  and  F.j[yrt  in  itcarch  at  healill  Ifala 
winter.  It  will  be  remembered  that  he  rr'iKnri!  the  pfe«dfncy  tomt 
ir.oniin  aiio,  but  amuiDcd  the  chalimiinililp  <  ^  '  ><    >  xi-cutlve  cowniiltee. 

-MH.  JOHN  ^  BRITTOK.  wb,  'itrn  ihc  tti^ma  manaiter  of  the  Cali- 
fornia G*»  }i  Kir  I:  I  <  ■^iHiiiiun,  ouli  ilje  title  of  vice-pre«den<  and 
general  manager,  waa  elected  to  the  prei>dencf  of  the  San  FranciKO  Gas 
Jk  EJectnc  Campaay  Opoa  the  recent  rcoricanitalioii  of  that  corporation, 
Ur.  BHttOD  if  alao  to  bacoaie  ptcaidrai  of  the  Pacific  Gaa  &  Electric  Omd- 
paiy. 

MR.  H.  H.  SUPLEE.--In  (he  ciimM  janiury-iiardi  Faraai.  Mr. 
Kettry  Harrfaaa  Soglca**  record  of  "Applied  Sdcaee"  five*  nnMrmi* 
apedffe  ««aawl(s  Mwiiw  Is  •bow  ibat  a  characierialk  feature  of  madan 
rnginceHac  I*  (kc  olani  to  wUefc  aatcriat  auaaa  aic  aodllad  to  lali 
the  deaired  ooda  Inalaaid  of  Iba  luuav  proceJwre»  wUeb  vaad  le  be 

MK  H  \I<KV  M.  BKAKliSr  K"i  .  •<<rf,,,r>  tr.il, ■lirr  ,j|  ill,-  Elmira 
Water,  Light  &  Railroad  Cotc|>any,  ai  illmira.  N.  V.,  hai  hetn  appointed 
receiver  of  the  Elmira  &  Seneca  Ijikc  Railroad  Company  in  plac*.-  of  D.  A. 
Ucgarty,  of  New  York  City.    The  line  wiU  he  operated  by  th«  EEmira 

Tnctioa  Ctify,  md  Mr.  BearMv.  wb»  bM  bad  •  iMii  ibiM  in  ib« 
BoaBdadoM  wbldi  ham  ban  for  "i~*.  it  vaH  fnaHitf  by  vjitu*  at 
Ui  iNiinwia  «c«aalaiaaea  whb  tbo  affaha  of  tb«  Ibie  to 


the  InsiHH'  .It  K.iiikakee,  111.  Thh  U  the  b«;:KiiiiiiRg  ot  a  raovemeni  hr 
tioveroor  i>i-ifL-ii  of  lllinoia  to  ;ilucc  tlu  management  of  lllinola  Mate  in. 
aiitutiona  on  a  oon-partiaul  huait  and  •ppolnt  n«B  o(  biialooaa  tunduac 
and  qualUealloiia  to  thaae  ylaaea.  Mr.  SaoagF'i  wwiwrt  i 
tralifyiiii  batb  to  Ua  JaBCdtaaa  fHaada  and  to  tbc  advaaaMa  af 


MR.  IRVING  MOULTROUP,  af  iba  Boataa  Etiitim  Coiapiay.  lapia- 
aaariav  tbe  alcain  turbine  coanniltec  of  Ibe  Ifaliooal  Elcctrie  Uabt  ^ao> 

datlon.  has  sailed  to  Europe  to  investigate  turbines.  It  is  the  inten 
tion  of  the  c<tminittre  this  year  to  rep^-rt  on  the  progrea*  of  'he  «iteam 
ttsr^ffn*  her.-  and  ahrotid,  also  to  include  in  its  work  an  investigaticm  of 

(."is  turt:,ir.r?. 

MR.  HFNK\  T  ?r(^TT  l!  is  airnounced  from  .San  Francifcft  that  Mr. 
Henry  T.  ><nii  Ikis  ixm  rjmrA  i.-jsidciii  of  the  Pacific  Uie- 
phone  &  Trirgraph  Company  at  a  aalary  of  tjj.iwo  a  year,  SiiMr  the  uraih 
•<  Jata  I.  SiUn  Ibcre  baa  boaa  no  preaMent  of  the.  aarparatlaa.  Mr. 
Seam  «aa  teiaerly  peceUsot  of  Iba  Ualott  Inn  Warbi.  wbkh  buMt  Ibe 


MR.  BENSON  BIDWEU,  whaae 
trolley  daya,  baa  been  advattMac  in  tba  St.  I«Hi8 
ererlaatiBC  fortune  in  Ma  "oald  ■wMi"  and  bia 

The  stock  is  offered  at  a  Reneroaa 
illiraiiahte.   The  drvlcea  are  not  cip 
ground  of  non-biminoua  rhetoric. 

MR.  A.  P.  SEYMOUR.— We  learn  that  owing  to  ill  health.  Mr.  A.  P. 
Seym.>ur,  vice-president  and  treasurer  of  Pas*  &  Scvntfl".ir,  Inr..  Snlvsv. 
N.  Y.,  has  retired  from  business  and  miI  [n-i  nft'  T  r-ul^t-  :iih  'li,  ni^  ii- 
Sontbcra  Californix  Mr.  SrynUNtr'i  alock  has  been  acquired  by  the 
interesta  tbal  ha**  hern  iden'ificd  tallk  Ibc  oaanpaiiy  aiaae  Ha  incaytian 
>S  yeara  a|D,  Tbc  csimpany  faaa  ladud  doite  ipl«B<ld  wotb  im  talafatK 
Iba  ataadaid  af  pntrrlata  faiaalallon  for  fleairicily  and  Ibc  demrlvre  ot 
Mr.  Sayawif  froa  Ike  Reld  ot  active  worb  trill  be  deeply  leftenad  by 
many  old  friends. 

Mr.  I*.  N.  NUNN.  ao  we'll  known  in  cnr-neeltMi  with  power  trjin*- 
miaakm  etlierpri*e»  iu  the  »cH  and  more  lately  in  connection  with  work 
at  maaaqk  baa  juat  iaaned  a  han<isonie  pamphlet  entitled  "Tne  Dcvatap' 
Btal  af  Ibo  Ontario  Poorer  Company."  It  is  large  octaro,  well  ilMa> 
Haled  and  liiaa  an  aaaaManl  daaaription  of  the  coghneriac  fMorai  of 
tbe  plant,  ai  well  la  of  Iba  raaaena  for  adoptinc  certain  lypca  at  apparanw, 
Mr.  Nsfio  who  is  deserving  of  great  credit  for  his  share  in  this  under- 
talrins.  1^  cireful  to  tumc  several  of  the  engineers  aaaociatrd  with  him. 
via.,  Measra.  O.  B.  Suhf,  V.  C.  Converw.  C,  H.  Mitchell,  J.  JI.  Bailey 
and      R.  liancfa- 

MR  JOHN  I.OHEN'Z.  who  lu«  for  tlic  past  three  years  been  the  general 
ttoanagcr  of  the  combined  rad-jray.  light  and  gaa  protwrtirft  of  tbr  .Tack* 
■00  Electric  Railway,  Uaht  tt  Power  I'ompany  at  JackaoD,  Miaa.,  la  rc> 

Mac  fvaai  ibc  iMJiBfmtnt  of  ihe  atid  property  to  beeoMC  pnaideM  of 
Ibe  laekaon,  CKnUn  k  WcMem  Tmctian  CoBipany.  wMeb  oeatpany  pn>- 

poaea  to  bofld  aa  iBtrriithaii  lint-  from  JarV'on.  Mixk..  tn  Clbiloo,  Miaa., 
a  distance  of  •*  ndles.  The  line  is  tu  he  hnili  on  private  right  of  way. 
and  will  carrv  expre««  nr-.A  h:\^.q 't'A<' ■  -Mr.  I.orcnr  has  had  (he  oeljva  coi>- 
trol  and  ni.iniircnu ni    if  ..I:--   ^jf  pru|MTtiift  for   16  yearo  attd  baa 

proven  hioutJt  i  very  coiupeieQt  jiiunager  snd  organiser. 

NR.  B.  E.  SUNNY,  manager  nf  the  Chicngf  district  for  the  f^eiwral 
Eleetric  Company,  has  been  taking  a  pr<)niiRrnl  pari  in  practical  phiUn 
thropic  aioventents  for  several  years  p.-mt  and  was  honored  last  werk  by 
appointiaent  to  a  place  on  the  board  of  (ruslecs  of  the  Stwc  Hoapital  for 


MR,  |OH?f  LtnCDlE.  the  •dl  bnawn  and  blfhly  f«WMitd  altatncBl 

rnginrer,  Irai  hefn  made  the  mbject  of  attack  by  Secretary  of  War  Talk 
because  .,t  ^[.-itenicnts  mailc  on  the  Paisama  Canal  by  Mr.  P.  Blftilofr  In 
'!'![,■  !"  i.f.  r..;t<ii  TIk  ilfift  itf  the  attack  o»i  Mr-  T-undie's  reputation  may 
i<  jji:>ii(-.i  frotn  il,,  i.'-.'-',\ing  passage:  '.Iiin  .it  Mr.  Wallace  left  the 
istlimui  he  appointed  ibin  same  .Mr.  John  Lundie  as  conaulting  engineer, 
at  a  aolary  uf  fjoo  per  titonth,  to  make  a  report  of  oils  and  fuela  on  the 
luhmua,  subicct  (e  the  approval  of  Ihc  chatrinaD  of  the  Commiaaion.  Mr. 
WaUnae'a  actiaa  tavi  diaanpiawd  by  Mr.  flbaaUb  and  Mr.  Loadla  ma  aat 
appotottd.  Iba  wrlm^a  irRQiiBMi  to  Aaw  M  fMti  fivai  aaek  a 
tain  of  Bianllcii  aMiiee,  ipftiped  aani^,  and  ilhiiiipaliiw 
pletely  rcfiiica  Ui  fftod  Mdi  In  aaaenhw  bta  tiriih  to  fl 
truth," 

HON.  C.  t),  WRIGHT.— Hon  CairoU  D.  Wright,  former  head  of  the 
Department  of  I.abor,  has  been  decorate-:!  -a HI-  th'.  Order  of  .Maurizio 
e  Lairaro,  conferred  upon  him  by  tht  K  ni;  ,  f  iL,ly  in  recogniti«>ii  uf  hia 
work  aa  a  political  economist.  Tbe  presentation  waa  made  by  Count  Al- 
drovandi.  the  ItaHan  Vice  ConanL  Tile  order  of  S.  Maunrio  is  among  the 
oldeat  ordera  ot  ddtralry  in  Earepe.  It  waa  founded  in  i^u  by  Amedcoa 
VIII.  iCilored  in  isja  by  Eamnnel  Filibert,  and  afterward  conaolidaled 
wWt  tbe  Order  at  S,  Laaaaro,  wUdi  it  io  ancient  tbcro  it  no  rceofd 
(if  its  fonadltioB.  Tbe  decoration  carries  with  it  Ihe  right  to  wear  (he 
uniform  af  the  order.  Ut>der  the  Court  regulation,  the  Chevaliers  of 
the  order  are  classified  with  Ihc  Chevalieta  o(  any  other  order  as  to  their 
pfi-,riit  t;<i  at  Court  functioni.  The  decoration  itself  is  a  large  Maltese 
cross  in  white  enamel  and  gold.  Willi  a  wreatb  of  latltcl  in  ibe  centre. 


Trade  f*ubh'cattonj. 


THE  WORCESTER  ELSCTktC  Ut&  CO.  ha*  aent  ont  a  vo 
iOBia  eateadar  far  tpad.  and  inridiatally  aU*  attetition  to  h*  lln*  at  kaift 


Al.T£IKATOB$.~-The  ADIiAahBcra  Company,  Cinetanatb  Obla.  hia 
liiaed  bnNtttai  No.  1*4^  iMaK  a  nail  ptmaiad  dticripllaii  «f  Bnliadi 
altcrwMinig.ciirrent  gcncraioia  of  halh  Alt  anfine  and  i^M^betl  typoiL 

MOTOR  DRIN  E.— Circular  .\o.  it  of  Ihe  Electro-Dynamic  Company, 
Bayonne,  N.  )..  illustrates  some  interesting  motor  driires  in  which  the 
"inter-pole**  motor  shows  its  advantageous  I'ariabte-spced,  non-aparldng 
chnracieriaiica. 

r.I.OBE  V.M-VES-— bulletin  recently  received  from  tnikini  Bros., 
71  John  St..  .New  York,  gives  an  illustrated  deacription  anil  .m  iirmtaed 
price  list  of  extra  heavy  bras*  and  iron  Olobe  valves  f*>r  i'i'»*iirrt  in  M- 
cfs*  of  150  j»o«nd*  per  siji  .-.  iti.S 

ENGINE-STOPS.— Tbe  Consolidated  Engine-Stop  Company,  too  Broad- 
way, M.  y„  baa  iaaned  nn  nMailn  elnular  an  tba  MMagA  lagjnaiiip 

to  the  tact  that  Ihe 
4r«bedai  awaa- 
tary  laaaaa,  clfc  ' 

TELEPHONES.  -The  Kellogg  Switchboard  and  Supply  Company.  Chi- 
cago.  111.,  has  issued  a  neat  little  calendar,  in  connection  with  which  It 
calla  astinti-in  th-  f;ict  ihat  il  minufH-wrea  telephones  el  eiwry  de- 
acrip(ic>tt  i-tr  i.'ii't  r-it--.,riit-t-T  i-r  ^-.^n-mon  b^ltpry  system*,  a  IfeW  af  wUtll 
are  iliiisi r  if  ^  1  :n  thr  l-jinphlel  CwOt;nrii-itf  llir  CH'.  t:.^,ir. 

KM  I  IKIi;  i-l  \:-ii!,IGHT  NOVKI  TIK.S,  a  h ell-illustrated.  48  pag< 
cataioiruc  fKcotly  received  from  Stanley  &  Patterson,  40  Cortlandt  Si-, 
New  York,  is  devoted  to  "Malcbleair'  titilili  fbiUilbi  nomdiiea,  faiahid- 
ing  pocket  lamps,  elictne  canllea,  illtnalMlad  <latli  dltli,  (■*  ll^leia  and 


FUSIBLE  RANGER  BOAllt)«.— Bnlletln  No.  a«  af  the  H,  T.  Palaia 

Company,  Philadelphia,  Pa.,  drala  with  a  new  Hne  of  foiible  hanger  hoards 
for  multiple  arc  lamps,  which  comprise  Ihe  nei  ritoiy  type*  for  three  die- 
tinct  styles  of  wiring,  ntaMly,  cteat,  eonecaicd  and  aa^ding.  Brief  de- 
scriptions are  abe  gnat  of  panelcMe  and  tipkli  and  liarilar  wiriat 

apeclallin, 

ELE*  IHU  IKHSIIM;  M.MIIINMRY.— Itulletin  .\3  i' r,  r.-..'i:v  i-.i<-<: 
hy  the  I  rockrr  Wheeler  Company,  Ampere,  N.  J.,  containa  what  can  be 
characieriaed  a*  a  areK-picpifad  and  adaqnawly  illaittaMd  iilitit  on  alae- 
trie  hoiMiog  taa(UB(fy,  Tba  flhlMfadoM  ibow  ihc  applienllaa  of  Cfodar- 
Wbeclcr  nwtora  to  aB  kind*  of  hilidng  awddnoa  at  baill  by  aarcral  Bnaa- 


LICHTINC  SUPPLIES.-  Supply  calaloflnc  Sft  y.594.  "f  '"i-  Oneral 
Eicclrie  Company.  Schenectady.  N.  Y.,  gi»«i  a  prioe-li*'  ■  i  pans  ol 
edgewise  wound,  parallel-r^^.  ^.-n-vitt  -lifert-current  enclo^fi  arc  Umpe, 
ft.irm*  5  .mil  I.  ^villiouT  L  i:t  It  I  I  .--il  I'll  rr"istante.  Fly  ^  V'-'  .1.169 
of  the  same  company  deals  with  U  '  lii  r  ;  1  -k  "iMtton  flush  pocket  switches, 
while    dyer  No.   J,i7*t  Ireat^!  of  "l  .n'l       ..--n"  knife  switches. 

lNSL"I.ATi:n  WIRE?  —The  Indiana  Hutiher  &  Insulated  Wire  Company, 
Jonethoro.  Iiid..  has  issued  a  brxiklet  devoted  to  "Paramte"  and  "Peerleai" 
rabbcr-covetcd  wires  and  cabtrs.    Tbe  booUet  contains  a  photographic  ra- 
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pcodttcliao  of  tke  Natieoal  •Elcctnol  <M»  and  ■tuMtow  ubi**  oi  walikli 
tad  aMaMimMaia  Md  mmM  infwmitkn  cttudiaf  oietal*,  wiHaf  tt- 

TBLBTHOMB  SXCHANCIS^Ballciiii  No.  >«  e<  tlw  Sted»>«ir 
CMn»  TdcpbiMK  Wniafactarfav  CMni«v.  lleAcfMr,  K.  Y.,  U  •  hmd- 

■on*  looK-lraf  cau:i.-,ii.:  tlcaH;i«  with  prifiM  bniidl  iclrpkone  cxchamc^ 
TiM  bnllnin  ii  of  prxticat  vaiue  ia  tbe  cupcncnecd  telephone  man,  con- 
utoinc  tn<o«m<tioo  coBetfBiat  miy  Mtill  wiikk  men  iiua  ibe  eoo- 
•truction  of  IhcM  i  fllM|f|    Tke  Mttciltt  *— f '"T  41  MCt  Mid  U  Ulut- 

l<»w«l  ihioiighout. 

INDUCTION  -MOTORS.— tircuUr  No.  lan  of  Ike  Conunwciil  Eleclrie 
Company,  l(njliin»f«li».  !rni„  givr»  a  brief  deicrlplii/n  i»f  a  lir.c  of  motor* 
which  tbi%  cctup.ariy  i;.  nj-:  [liciog  on  th«  iu.ifl«t  It  IS  vi:i;i-^  [bat  ad- 
vaatace  ba>  been  tajccn  o{  the  cx|iericiKc  of  lite  van-uus  Eujopeao  manu* 
fMtUNM  rcMMillS  tkt  wrrltM  «f  Ife*  cuunent  eiigiiieet.  Mi.  H.  M. 
Bobart,  of  LondMl,  «lw  hi*  for  jmr*  been  engaged  in  dcaigning  com- 
tyondiiig  niachitic*  for  vaHoot  continental  factories. 

SrKIN<.iS — The  Wallace  Barnes  Co.,  Brivol,  Conn.,  manufacturer  of 
un»ll  spritigs  of  evrry  description,  lit  an  artisiically-dniicned  and  execnted 
patn^iiUct  alwwk  tliuatraltona  tii  a  great  variety  of  apringa  ro^ufactttred 
bgr  thi>  •ongein.  TIm  chM,  alwk  aie  di9l«ir«d  w  M  iniMh!  maaaer  in 
tb*  ■■TfiM  of  tb«  HMM.  tmaat  Hnn  •(  aptlMi  of  Baar  fotiM,  ivdwt. 
ing  the  cxteniion  and  conqncMtolt  Wi«liciL  MMr  llorilllB.  attlaiMaMle- 

engine  opnngt,  etc.  Tbe  coopHvy  alw  attbM  a  wide  Ttcictr  of  hardciKd 
and  tnaprred  waaber*. 

A  BRITISH  CALENDAR.— Tb*  butllMia  eolerpriae  «{  our  Ea|(li»li 

couun*  In  tbe  field  of  idvcriiiing  i«  indicated  by  the  New  Vear'a  lokena 
wliKh  have  recently  found  their  way  to  this  aide  of  the  Atlantic.  Promin- 
ent fim<>Rir  thcfcc  i«  the  elaborate  blotting  pad  of  the  f-tkcrrii:a?  ?iwfr 
Storiii  t  n  p^ny.  Ltd.,  4  Gre.it  Winchester  .St  ,  LonJ  ui  t;  L  ,  ahich 
hold*  a  deik  blotter  itaakcd  by  a  mmt  useful  scribbling  diary  coiitamiug 
space  far  tmj  dar  hi  dM  ytar,  inMfkavcd  ibrougboot  with  blaitiog 
paper,  and  MrawiiaMd  by  i<  nrips  containing  the  day*  of  each  month 

in  bold  type,  faatcncd  at  the  rv^i        br  i*^  =l;,rrl  -,  arii  <-if.i]y  lieiichable. 

THE  CUVELANLl  Rl.  BBKK  WORKS,  of  the  Mechaaicai  Kubber  Co., 
at  flmltad,  O.,  laaun  a  trcrjr  nea*  ioMcr  ahowing  the  seven  liic*  of  in 
•oft  rnbber  (Jnia  for  piOMcUtW  (ha  baan  of  aign  and  duplay  lampa  ex- 
paacd  tu  the  woalbCr.  Every  incandescent  electric  sign  and  display  lanip 
tbas  exposed  to  Ihc  wealber  should  be  protected  at  tbe  b*»e  in  this  man. 
ner.    When  lamps  are  so  e<|ulppcd,  thpre  i-  iivi^i:  !ilrlihca  i  of  i-hort 

circuits,   which  IlKaftS  lew  pOS»ibtir>    yt    lur-  -trnl   l-.n,;.  t    llU-    Ir  r   tlir   I  .ni]:*. 

TIm-  expense  of  using  the  rings  amounts  to  pcactMraiiy  n^ithuig.  wb«n  the 
service  rendered  is  considered-  There  are  seven  sires  of  "Cleveland"  ring* 
beiiiff  made  for  the  purpose,  ubtch  permits  of  their  use  on  every  style  of 
lamp. 

FANS.  liLOWEKS  AMU  EXIIAUSTEK!>  for  hcatrag  and  ventilating. 

mchanical  draft  and  oihgt  partoaei  aia  dcterlbed  ia  a  baofciei  issued  by 
tbo  GtMB  Ftid  Eeaaaadaer  Co.,  of  Maueavan.  M.  Y.  TUa  cumpany  has 
for  many  ycora  intlalM  fans  and  exhausters  for  mecbanical  draft  la 

ceanaerion  wHb  tb*  Gffrn  fuel  ecunuiniier  and  haa  loos  been  aware  tbai 

unpurtat^E  i*r!prf»vemrnl.  co-.hii  h'^  ii  troduced  in  air  moving  apparatus.  The 
(jr<rn  I  ■]  A  lu  .jTi.:iit.i/r :  ii  i:!'!.,!./  .Ito  not  cv^ntTJci  fot  thc  cnifi' '.ri  inie 
of  plants,  nor  tor  the  insiatlation  of  beating  and  ventilating  plants  in 
mtiilteiilion  with  the  heating  and  veniilalUlg  «eturae«oi«.  It  Uxh  recently 
added  latac  sbopa  to  lU  ptaitt  at  HaHeamran  to  bandle  this  branch  of 

Rail  bonds.— tie  Joba  A.  Roebling's  Sam  Company,  Trenton, 
N.  J,,  haa  liaiMd  a  neat  cautogiie  dealing  with  soldered  rail  bonds.  Tbe 
bead  of  tbb  type  is  made  of  a  flat  strip  of  copper  woani  to  tbe  re* 
quired  dimensions  and  shaped  in  a  press.  The  strip  is  tinned  to  pre- 
vetic  and  the  method  of  manufacture  produces  a  one-piece  bonii 

of  grvat  Ittiibiltly.  Tbe  solder  pocket  is  a  distinct  feature  of  tbe 
Roebling  bt^d.  A  socket  is  formed  on  the  face  of  the  bond,  abotit 
one  sixty  fourth  inch  deep  and  tomcislMl  saudter  than  tbe  part  of  iba 
band  in  aaoiacl  t»Mt  tba  mil.  Tbe  aaldcr  ii  ran  iaia  tb*  paaliat  bjr 
bgailBK  tbe  bgpd  to  tiw  if«pcr  Mawcraivre,  and  it  conaequently  "aareat^ 
la  Ibe  eurfaea. 

QIT£BN  A  CO.,  loia  Cbeatnot  Street,  Philadclpbia.  have  issued  a 
iitw  ealalaine  1105.  det^eribnig  Ibcir  electrica)  Icatint  iaainunents  and 
ether  adcatUie  apparatus.    The  llae  is  moot  complete  and  Ibr  Quern  ibopa 

anil  laboratciies  in  Philadelphi-^  h^'Vr-  nriw  *M-f.n  r^r\-^r:*f^r-f\  :n  rrc 
buililing  to  the  Immediate  projcriniv  oi  ■Ahich  t:l^  y  i:;!-.-  --[c.  r.tiv  ino.  rd 
their  wholesale  departments,  w.  ihat  they  are  4>e(iri-  pirpared  thatt  ever 
to  bandle  orders  with  promptness  and  precisinn.  Further  information 
(ban  the  Catalugue  supplies,  as  l«  any  of  the  instriuncnti,  will  be  fur- 
nbbod  aa  reqnaM.  Tbo  Qaaen  CaMfiay  aM  aaaiinniiy  dtalgnbtc  nnd 
prododog  new  aMaratnib  and  iaviixs  nrreapondmee  »  to  any  neb  ap- 
^Uaaeea  in  tbe  ademfSe  faitraaeal  Una. 

THE  WHEELS  OF  VICTORY,.^  tpeciaily  MmismaoraliTe  of  tbt 
vicury  wbkb  tbe  Abaer  Uabl*  CoaqMnr.  of  San  Fraaciace,  mn  at  tha 
Louisiana  Purchaat  Eapoaltion.  it  u  pretenting  to  its  frieada  an  anccorieal 

detifn  in  phiM.isTTaVTire  typifying  "Victory."  This  is  a  photographic  re. 
pr'>dtti  li<'  i    1'  lironre  by   M    Drhut,  ihe   oiiginal  of  which   J^  in  the 

pniale  oftict  oi  Mr-  William  A.  Doble.  president  of  the  Atiner  r>nMc  Com 
pany.  The  water  wheel  upon  which  "Victory"  is  iiding  ii  a  ptiut^ntraph, 
reproduced  to  the  correct  scale,  of  the  runner  of  tbe  «o<npany's  wheel  ex- 

biMttd  at  St.  Lauia.  Amreaittlni  the  fad  tbM  Dm  *boiecta««M  baa 
aana  artlttle  wmk  and  itaBilnc  that  a  fctr  (Henda  nMy  deaire  to  Imoc 


it  litaaMd  or  aoitablr  aiotuited,  tbe  contpiny  baa  refrained  from  pladiis 
priaiiat  «<  aar  <taail|illtii  aM  the  fbat  of  Dte  aaid. 

CKMBRAL  CONTRACTf  MO^Aa  IRnamied  bntleitB  reotntly  Neai*ad 
(■«■  Fiaak  B.  GUcaib,  m  W.  T«aii7-»i«tb  St.,  New  York,  givea  aa 
anHlne  of  tbe  prliieiplH  noderiylug  tbe  "cost-plus  a  fUed-sum"  contraal, 
and  shows  numeroos  views  tf  ooniracts   i!rcatiy  S^vrnteeit 

iJ.ui'.riUL'ija   arf    jCl'in    oi    a    C'-'T-i;m>  tv    ii    ti'i  t  .1  -  MIT  1  ti  n    Ii.'aii    icit-iLtlv  built 

at  ^ragues  FaiU,  Maine,  lor  li^c  ht.  Croix  i^apcr  Company,  ihc  cod- 
tract  included  all  work  necessary  to  turn  a  denw  forest  into  a  manu- 
facturiag  town,  and  to  harness  the  falls  to  farnish  power  for  lamps 
aad  BMters  far  iba  taetariea  and  otber  balidlngi.  Tbe  worit  iailntad 
raBmya  and  nacadanuBcd  streeia,  eonaget,  pHrate  rafMcaeea,  bonfdfalt 
houses,  hotels,  blocks  of  stores,  tnachlnc  shops,  store  honses.  rsllwsy 
freight  terminals,  pulp  and  paper  mills,  3,ooo-ft,  concrete  dam,  steam, 
water  and  electric  piwer  ft?iitr«,  etc.  The  entire  town  was  b'vli  mi  eight 
months, 

RFFRIGERATING  MAi  Ili.VKKY.— An  iiousiully  attractive  little  mafl- 
irf  ciird  Lomlininit  thr  .:ri»tic  and  the  practical  has  just  been  pub- 
iisJied  by  Ibe  Dc  La  Vergne  Machine  Company,  ol  New  York.  The  card 

Praf.  Bit  V.  Wood,  antended  by  C.  DaTidaan^  The  Aral  paie  heart  a 
half-teaa  eat  of  one  of  the  company's  standard  borieontal  refrigefalSaC 

nrnJr*^  and  a  line  cut  of  a  series  of  bars  the  length  of  which  rcpreaeala 

the  grots  t«nn«S'^  refrigerating  and  ice-making  mnchinrs  of  tbe  4} 
largest  builderv  Tic  company  di.>e»  not  indicate  the  names  at  the  ma- 
chines fprr-rni.  ij  by  (he  respective  bars  with  the  single  exception  of  the 
I'r  L.I  \>:ntie.  We  undersund  the  card*  are  for  general  distribulioo,  ao 
that  any  one  interested  in  tame  cao  obtain  a  copy  of  tbeae  uscfol  taUet 
upon  addicial^  tha  Da  La  Vergaa  KniihbM  Comem.  foot  «f  Beat  tjMi 
Street.  Ntw  Yatk  CRr. 


STORE  AT  LYNK.  MASS  -Mr.  Gca>|s  C  Sndih  bia  lahea  Ibe  Shw 
baa  Biore,  near  the  tBomiroent,  aad  urill  aa*  cany  dMft  n  fall  Jiaa  af 
atautical  aupylies. 

U.  B.  FOSTER  ELECTRIC  COlfPANY,  Re*  yerfc.Cily,  hia  haw 
airardad  tha  ceMtaet  tto  tha  antnde  SthHaf  ariMa  at  die  Cenium 
Slate  RoapitBl.  far  wbleb  Ud*  ware  opened  Kaecaiber  i. 

THE  AU.IS  CHAL.UERS  COMTANY,  Milwaokee.  Wis.,  has  secured 
the  contract  for  jo.ooo  hp  of  iiydtaulic  mwhinery  to  he  placed  in  tke 
first  of  the  nine  hydro-eleeiri.-  plrinw  1,  he  built  oil  Catawba  River.  S.  C. 
tor  the  Southern  I'ower  Comj  jpy. 

WKSTI.VGIIOL  SK  IX  OHIO.— The  increasinu  his nci;  rf  the  Wesl- 
ti,.;:iiiM«e  Klectric  fk  M(e.  Company  in  the  icrr;''-.rv  1  l^.Tt■.^  t..  its  Colum- 
bus. Ohio,  (jlKce  lias  uccessiuted  its  moving  into  larger  quarter!.  Alter 

January  is  it  w>U  be  faicaud  hi  Ream  t«j  Colmbna  Saviaia  aad 

Trust  Building. 

THE  WAC.Nl-R  KLECTRIC  COMPANY,  St.  Lottla.  Ma.,  at  S  laOttt 
meeting  elected  Thomas  H.  West,  president  of-Aa  Si  Loail  Union  TiMk 
Canpnny,  a  director.  Ha  Mooecda  S.  8.  Hl«.  wbo  has  removed  ta  Foff 
land.  Ore.  Tbe  direeMct  ra«laeMd  are;  Janiea  Campbell.  S.  M.  Dndd, 
J.  C  Va*  BlucMn,  Jamaa  W.  BdL  Aftntt  Blafar  and  W-  A-  Layman. 

THE  BRILUANT  ELECTRIC  COHPANY,  OereUnd.  Ohio,  haa  made 
arrangements  with  E.  B,  Latham  Company  to  represent  i»  txcl  lai.  rly  on 
both  types  of  "Brilliant"  lamps  in  New  York  City  and  ttc  vkIi  ii).  The 
sale  i  f  t^eie  laawa  ia  iacreaaiaf  lapidlr  and  Use  aanofaOurer  U  making 
air.,11  torments  Cor  HptagMtiiiTa  g|eaeiea  la  nait  of  Oe  taife  aidaa  la 

tnis  c..iulltrv. 

THE  -N.XiHiNAL  \y\\\V.  MA.N  UJ  .it.  1!.  KING  COMPANY,  Cleveland, 
O..  16  serve  iss  constantly  increasing  trade  in  tbe  Middle  and  North- 
western  Slates  more  satisfactorily,  has  deeided  10  apta  a  ■acaboiiia  la 
Chicago  at  an  early  dale,  where  a  mnipictt  Ctocfc  of  act  aad  cap  NRaa 

and  Uodtod  «aoda  wUl  be  cairicd.  fiiact  laeattaa  ttIB  be  annaoMnd 
IcMt. 

WESTERN  ELBCTSIC COMPANY,  of  Chicago,  is  establishing  a  braalb 
supply  booae  in  tadianapatis.  Ind..  having  recently  acnuircd  ovinerabip 
of  the  siipiily  department  of  the  Central  Cnion  Tilrphoiie  Comvaoy. 
It  has  ejected  a  lease  of  the  large  bnlldinif  on  West  Maryland  Street, 
heretofore  occupied  by  the  Central  l.'nion  Telephone  Company,  where  it 
»ill  carry  an  iT,  mne  stock  of  electrical  supplies. 

THE  VIADUCT  M ANUPACTl'kl.MJ  COMPANY  is  punhinn  its  pocket 
telephone,  patented  Sept.  19.  190;,  as  a  very  ceaseni- lit  outfit  (or  luhurban 
ritltoada.  Aremcn.  line  inspecfrt,  and  0lbeT»L  Tbia  eompany  is  also  making 
a  aair  flga  alann  hen,  af  recent  invcniion.  twnililia«  of  a  cnmbination 
tuirliiaan*!  aad  Cre  aUm  eutiii  for  itreet  ptniMeen  or  i»r  large  estab- 
Hshraenls.  It  continues  to  make  district  messenger  call  boxrs.  and  iu  tele- 
l^liones  sre  known  favi.rahly  all  over  thr  country. 

WICKF.S  BROS  -  In  addition  to  ilic  general  machinery  buaineM.  bero- 
lofore  conducted  by  Wickes  nrns.,  the  electrical  field  will  he  more  actively 
entered  into.  They  offer  for  prompt  delivery  alteinatinir  tnA  direet- 
(.urrent  machinery  of  every  deseripti'jn  suitable  for  central  ^^tt^: s^  i:k 
for  complete  instAllaiions.    In  additson  to  the  oihces  in  New  York  Oty. 

lUa  Im  haa  afleea  in  Boataa.  FUladclphla.  HttibBtf;  fhtwiB  and  8agL 

naw. 

THE  U.  &  WHEELEK  BLECTKIC  COMPANY,  Ciaad  B«l^  MMk.. 
bin  aacatad  tha  aaniract  far  the  ataettlaal  eqaipnwnt  «f  the  MMto* 


Digitized  by  Googl 


ELECTRICAL  WORLD 


i«3 


of  a  ie»- 


Camputfa  pteni  at  Cmd*ill»  Ibt  I 
kp  t*ncrat«r  aad  ill  tuft  oMtM*,  tagHbir  «llh  < 
toard  for  eoatnllinB  tb*  dreuHf  apawUJ  tgr  Waaa  ■ariiiimi   The  wark 

wfll  coit  tj.ooo.    Tlic  corapany  haf  iIm  HMMld  lU  tor  initallinir 

*n  ricctric  plan!  for  iht  Hacklcy-Pbclpa'BonMn  Cailipaill.  of  Hackk^, 

Wit,    This  will  ci  nsut  of  a  1 5  Lw  (mcrator,  ciictne  and  nwitchboard,  and 

llle  wiring  fi.f    .n  i  incindrKri-nt  ].iin[-i». 

NEW  YORK  TKI.EI'IIONF.  COMPANY,  ij  Dcr  Strtct.  rcrortj  an 
monaoua  growth       bu^incM  in  1905.  with  a  net  gain  at  statiotii  in 

Ika  fire  borough*,  (iTtng  a  grand  loul  oa  January  1,  1906,  of  J4a,i$s 
tIMfaM  to  atwfaa  or  ariaf  catfaU.  The  prMvcciiTC  ■rowlh  fw  drip  yalr 
i*  ys.eeo  ■ntfom,  tm-tfiMi  of  lAbb  wBI  b*  !■  MialbinML  laM  year 
uw  an  increase  of  35.000  In  Manhattan  and  the  Bronx.  The  opening  of 
ilir  !ubu.  ly  .lUn  hjd  a  marked  effect  on  buildinf  operitiona  In  the  iioithcrn 
part  01  Minhitian  anil  in  the  nmnx.  and  arcordindy  a  larje  number  of 
apartment  hciu'i  .i.-r,-  ;il  irinil  f,  r  inJ  built.  mo«t  of  uhkb  pmMjrd  for 
a  complete  tyatem  ^f  telephone*  operated  throtigh  the  popular  private 

branch  cMfaMie  lyiiia  mth  mmi  bcjaK  flitai  with  ■  M(«b«M-  More 
tbta  so«  aiMtaMM  bMUct  now  bsvt  priralt  bnMh  •sdMaie  tytMu  pro- 
vider for  over  15,000  leltphonei.  Every  hotel  in  Manhattan  of  any  prom- 
ioeiKe  haa  a  private  branch  exchange  ayatea  witb  a  tekphoae  in  each  room 

and  ader|Malr  Wtlhs  in  convenient  p|jcf»  for  the  u»  of  the  telephone  hy  the 
publk.    Morr  itj  i  hotels   arr  thus  ei;u5[-ii'<-<i_   Cvintiiiriillg   over  jj.00,0 

tdephooca.  During  the  year  four  new  n(rh;inK«  were  added  in  Manhattan 
•ad  a  IJ^MOiy  bwMfalB  uprtaena  the  new  reqaireiMntt  •(  lb*  (lacnl 
MaS  at  haadtaarlara  en  Dey  and  Cortlandt  Sirccu. 

BUCTRIC  ESCALATORS.— The  matt  M  the  MtalaliMi  of  •  canfal 
«aaBl  and*  at  Macy'i  departamit  aton  la  New  Varii  of  the  handltaw 
of  cuttomera  hy  <'lrva4i>ra  aitd  eacafailon  during  the  rtceni  holiday  lea- 
•on  .t'lducei  >i  :ne  ini.  rr«lin«  coiMhiaiona.  During  the  month  of  nreem- 
her,  up  to  and  including  December  14.  the  eacalalor  at  Macy's  took 
on  .-.n  avcraice,  more  people  away  from  the  fir«t  floor  than  all  <jI  the 
elevator*  in  the  entire  huiMing  and  it   b»»  alway*  carried  many  more 

pumuvii  tbH  (ba  ai|bi  ahaaiaia  which  ara  ia  lu  cIom  proximity. 
When  k  b  eawlMticd  Ibat  «ht  di«alan  accupy,  in  the  c*«c  of  the  Maey 
for  example.  •$  liaMa  lb*  aide  ipac*  and  Baay  llaM  iba  Oaar 
and  that  the  efcalaiar  i*  localtd  in  only  eme  apec  af  the  latfe 

area  while  the  e'lcvatora  are  ditlribaicd  oB  three  aide*  of  the  store,  the 
•r.  n..  n  l..  1-  l>enctit  of  the  eicalator  tO  bvsjneM  it  obvious.  A  most  note- 
worthy  fi.itufc  nf  ilir  It.mdlinR  of  the  faoUday  crowd  at  the  ffcat  tirw 
"Boaton  Sii'tt  '  11-.  t  w.Lh  tl  f;  vb.'cr'cc  ft  cjnu'-stion  and  confusion  be- 

caue  the  **ccndiu<  and  descending  crowd*  were  marthaJIcd  by  the  CKala- 
ton  and  aenr  iHawed  to  oom*  into  tanlict  The  — alafar  it  i 
br  tb«  (Ma  Betraior  Ceovaar. 


THE  AUaSCHALMEKS  COMPANY.  Milwaukee.  Wi*.,  reporU  that 
*  Hniac  aat  mtim  nwUnta  aa  rapidly  a*  to  prcaeat  abop  facilitie* 
wfll  penaK,  urf  iba  hai*  wWmmIqm  ta  lit  akaady  caaiaaaa  plaat  at 
West  Aiiia  baiw  bcw  dictated  laqdr  br  tba  amwtlj  af 
r  for  ibic  bnacb  af  aianafcetate.  MaaaWbDe  atdeia  for  i 
engines  have  not  ceased  to  pour  in,  and  the  capacity  of  the 
works  is  lieing  ia«ii!  to  the  utmost  to  keep  up  with  the  denand  l«»  Ita 
Mandard  Corliss  lyjif-i-  Most  of  the  sale*  at  prcsi-nt.  both  of  turbines  and 
rcciprocatinic  engines,  include  . Tilers  for  Al!;«  Chalmers  ■  Bull-jci"  gen- 
le  be  direct  connected  to  Ihcm.  The  electrical  apparatus  i*  now 
t  Che  eaapwr'a  warfc*  in  Ciadntiatl.  but  when  the  new  Weal 
AWa  chop*  afc  Cnlahed  eonplcle  power  unite  el  all  kind*  »iU  he  eon. 

stmcted  there.    An  interesting  eqtlipBieat  wae  caoet   

West  Allis,  Milwaukee,  works  of  the  coiBpany,  CB  CWldtaacd  )r  a 
Ktajih  which  has  just  bern  reciived.    On  a  string  af  T 
iMilr,)  ilie  In.iji,,  of  two  stcam  ttirbinet,  each  of  theai 
than  one  half  ihi-  floor  space  of  it*  ear,  yet  iheec  aianblacc  iipiiicwlij  la 
their  combined  capacity  ihc  ddNeiy,  mdar  aonaal  candUaai,  af  aeae^ 
5,000  horse-power. 

NEW  yORK  CENTRAL,  be*ldc*  adoptiag  electric  locomotion,  i*  awdeni- 
iring  in  other  respects  The  creation  of  *  general  advertising  department 
for  all  tbr  NVn  \'.irlc  Ccntr.i'  l-ines,  and  the  placing  in  charge  of  that 
department  the  seVr.Tn  r-»i[f<i.iii  jidvertiscr,  Georue  H.  Pnniels,  who  has 
been  for  nearly  twenty  ye.irs  the  General  Passenger  Aurnt  of  the  New  York 
Cfentral  Railroad,  marks  ati  era  in  the  history  of  advertising  in  America. 
The  New  York  Central  Line*  are  iba  int  great  Cfctca  ta  cteat*  an  adrer- 
Hclag  dcpafttacitt  wMeb  cover*  all  the  railway*  in  thcie  ayston.  *aid  the  fer- 
reaching  oonaequcnce*  of  aiMb  a  aMnraatnt  ncaaat  be  appreciated  at  brat 
sight,  bni  thl*  action  on  the  part  of  the  Bwaagement  of  tbeae  Haea  aai- 
phasiiea  the  value  of  adverlisii>K  generally,  and  forces  the  concloaion  of 
a  stronR  belief  in  the  efficacy  of  railrr>i,>l  advertising  in  particular.  Some 
idea  of  the  importance  of  this  new  drparttnent  can  be  had  when  it  1* 
understrxid  that  it  will  conirol  the  genrral  advertising  in  America  and 
in  foreign  countries  of  the  New  York  C'entral.  Boston  and  Albany,  Lake 
Shore  and  Michigan  Southern.  Michigan  Central,  Cleveland.  Cincinnati, 
Chscago  and  St.  Louis,  Rutland,  and  Lake  Erie  and  Weatem  railwaya 
Icaacd  Unea,  kariag  their  weaten  tomiaBl*  at  CVtagoi.  St. 

at  Mew  Yark  Bailoa 
Oaataad  saOea  of  tto 
faUwuF*  in  the  world.  Ia  cMa  caaaecHaa  It  any  be  8MB> 
wt  a  baa«Bpt  ta  Mr.  Daaiela  by  a  mmber  af  bla  Mcad%  e» 
Ibto  ceaat,  la  ta  be  gl««a  at  tba  Waldorf-Anaila  ii  Mroaty. 
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UNITED  STATES  TATF.KTS  TSSPFH  JAN 
fCoMiJuvlftJ  tiv  Ro«rnt>Aum  Jtt  .^t< •ckhndgr.  I'atrnt  At(yi  .  St  ,N.Y,1 

Jo9.j,H..  SWITCH  PLl'G  WITK  KIKCTkHAI.  ItrSK,  .^..r.,!rr  Ilcpke 
jiTid  Kurt  [iiriiiT,  J'.'ilir.  Germany.    Af'f-  '  'U'  ^-k  I'vu*.     A  plural- 

ity   I  t    !  ti-r-    .1  r  I    r:  c  I'v    (■  xt  .i    in   |1-.'J   p.  up  ri  i-vli  ic.J  ly    i-oiinccfr-,!  at 

one  end  with  oTn.  t mt.ict.  A  mo.  .lii.i^  um-iciI"kt  c^innrvt*!  rx.  h.  of  the 
olhr?  ttidi  .'III-  til-!   oihrr  contact,   -i  "(li^  when  one  fuse  blo^f..  the 

etrCMrt   ni.jlT   l>r    fst.ilrirsht'tl   thnvucli   r.'i.if-'iri    ^i-i;r   ity   tuMMll|£   .*  'li--* 

•09,301      ELtCIKlC   .MfLTfrr.JM-TrSK   VLVG.    Alcjtsn.ler  Hn'lf 

Kv  rt    i 't  :irr,    UerliTi ,   Ufrmin',      Ajtn.   filed  July  1 The  f.cvi'Tal 

•u^rri  in  ihe  p]u*r  ire  arrantfcii  v.  he  uwd  <iiic  a*trr  the  olliT.  The 
E->rma'ian  o:  the  conticix  if,  i:u\\tjoi\rt]  from  the  nuthldc  und  the  Cttl- 
Unit  in  of  a  new  {u%c  ciii  only  tip  clf<vt'.'l  whrti  itir  [tKik  is  uut  of  the 
circ-.iit.  the  switching  ring  hring  xUri\  f  nncd  M  rnjiane  the  next  (use. 

809.J0J.  TRANSFORMF.R  (  I'T  OUT,  John  V  Hrath*-nnKton.  Lyfansi>ori. 
Ind.  App.  {i\rd  Jin  jr.  uyos.  A  «y»teni  uf  transuirmcr  re(ruI.i:ion 
where  a  plurality  ol  tr*4ii«.fornier»  arc  cmplivycd  for  varyinjt  loidv  A 
magnet  opcritftl  st* itch  c«tt  in  or  out  the  vario-j»  iransiormers.  dc- 
pi-nding  on  the  antoitnt  of  (he  l"ad 

8o9.5';5  FT.FCTRICAL  PIANO  P1„\YER;  Pannell  U.  Kchoe.  Klemiop- 
hurt;.  Ky    App.  AUd  Apr.  37,  190c.  The  piasio  key*  «re  operated  bgr 

mnK'"'t<)  >i.win|I  ^vt:u>-»l  ^n^»m^  ^wm^^/^j  ^  <  *   

ffixrd    fur    ebch    no^c.    drprtsdiilf  OR  Ibe  ttlf 
particuUr  coinpoiitton  piljiyrd. 

•o9.J<9.    ELECTKOPLATlNt;  APPNRATrS;  Arthw  W.  fHommedieu. 

Cnic«CO.  III.    App.  fi]e<I  April  2.r   ioq^.    Uetaili  of  1  

rtvolvinff  barrel   for  platinir   small   articles  in  quan^yt 
nnr  the  surface  of  the  h.irrel   and  resident  cathodes  NCU 
A  perforated  receptacle  af  non  rondudinii  material  prCTCntl  1 
to  be  plated  from  makinK  contact  with  the  anode. 

tOfuJlt.  PTRErROOF  WIKF:  Arrvandt  M.  Loiwee.  BovtOB  Mau.  App. 
filed  Not.  5,  1903.  An  annrr  conduit  eoniarninff  a  connucioi  covered 
with  031  iiuulating^.  tireprooi,  mot«tiirr-pro<if  conifvinnil  and  capable 
of  internal  and  extemni  ujic  in  ull  r-""'-'-'^*  herr'.tfr.ri-  reiitiirmn  the 
usual  lead  or  iron  pipe  in  which  ilic  tti?t^iiated  wir*-  i*  ir*rrte<|. 

•09.3IJ.  PROCESS  OF  MAKING  FIREPKOOK  CONDU  TORS:  AnuimU 
M.  Laugec.  Boston.  Ma««.  App,  filed  May  23.  1904.  Tlic  uire  i«  first 
coated  writh  an  li»uUtiBg  compoand  and  surrounded  with  a  fireproof 
jacket  about  wbfdi  to  a  plaitic  lajrer  of  fireproof  and  vulcanicabk  in- 
ffrcdients.  In  fb«  OQter  aurface  of  whkb  U  embedded  a  wire  corerinc 
havmfi  a  coating  of  9f»e*b!  materials  which  form  a  part  off  the  cover- 
ing. A  second  or  third  coverinic  of  wire  and  coatinir  are  then  aiiplied 
and  fh.  vii'i-.irr.'t  ■!    :)-|.|   r<-nrjcrt'd  ai  :i' ;it'>-  (n'.fjrraJ  ami  nomO- 

yene.fis  .1,  postihle. 

809.3IJ-  PKOTKCTED  rONUUClOR;  Anianda  M.  T-oagee.  Boston.  MaMw 
App.  fi]r<l  May  jj.  1904.  The  conductor  is  eTtvrIo|iea  in  a  vulcanixable 
compound  over  which  is  tightly  woven  a  v.  irc  jadcet  having  a  ral- 
canlcable  fireproofing  and  rasolating  compound  incorporaled  irith  it 
and  pencratrng  Ihe  meshes.  The  whole  is  covered  by  a  thick  external 
coating  of  Tkcnnancntlx  flexihte  compound  containing  Ingredienta  to 
render  it  moisture.  elrclrolyHs  and  Rreproof,  and  volcanixed  together 
M  n  one  piece  ariirlc  * 

■09.J44.  ELfXTRirAT.I.Y  OPFRATF.n  PORTABLE  DRH.!.;  Adolpb 
Mkmn,  OmlMd.  O..    App.  Atcd  Stpl.  19.  ifog.   DeiaiU  of  tW 


driving  mechanism,  employing  a  motor  hw^tm  Ht  *HM|UI*  ■MMOCMA 
in  half  bearings  in  alignment  with  the  drill  WBm^  gbd  btnOt  A  pnfUlllf 

of  back  gears  U*  properly  reduce  the  speed. 
f*^9.4n-   ROTARV  ELECTRIC  SWITCH;  John  Dugdill,  FaiUworth.  Man- 
elie9ter,   England.    Mar.   15,   1905.    Adapted  to  hanging  incandeaceni 
lanip^.    The  Ump  coril  depentfs  from  a  sprine  drum  and  the  switch 
bUdc*  are  <o  related  '    '  - 


Peder*en,  Clereiand,  O.  App. 
Plilicd  M  eae  af, tba  vole  pieMa 
lofltad  ia  «  ipiclil  mr  oa  tka 


of 

lodes 


rd  10  will  dnini       to  i>c  doted  when  the  cord  ia 
pulled  down,  ftiiil  uprnril  whru  it  ig  felrMcJ  to  be  drawn  upward. 

tl..9,46o.    MOrOK  CONTKitLI.EK;  Adolph  •— '  " 

Hied  May  j'l.  A  cut  i-ti-  ni  '(^r  rt  is  at 

of  the  motor  of  an  clcclric  dn"!,  and  moi 
flux,  corresponding  to  ahtionnal  corrciU 
tagMi-  PRCm5eSS  ok  ELECTKOLY  I  IC  PROnilCTlON  OF  LUS. 
TROUS  METALLIC  COATINGS  I'l'ON  MK  I  ALS:  Ale x.md.  r  CIm- 
•en,  Aachen,  German)-.  App.  filed  Srpt,  iH.  loos  Untrriui  mciallic 
coBlinfT  arc  produced  dirccll>  hy  electrolysis,  by  iidilifg  ijnr  or  m.;re 
glucoeides  to  an  ordinary  electroplating  b.ith. 
8o9,ji}.  EI.KCTKICAL  K.MLWAV  SIGN.MINC  SVSTKM;  MUirr.  H. 
Loudi'ti,  Kaltu>  City.  .Mo,  App.  hird  June  39.  ion<.  The  r.iilrr.nd  ii 
ertt.itppcd  with  a  ipecial  trolley  in  circuit  with  *=itn.il  device*  on  all 
Ihe  trains.  The  section  bclwrm  trains  f'rms  one  arm  :'t  .»  Wheat- 
stone  bridjfe,  the  varying  resistance  of  which  Is  effective  to  ;if«t  dis- 
play a  lamp,  and  finally  set  the  brakes  within  the  locotnotive  cihi. 
8o9.sag.  ELECTRIC  LAlJMiRY  IRON:  Earl  H.  Richardtoti,  Omario, 
Ca!.  .\pp.  filed  Apr.  25,  fjot.  The  laundry  iron  has  B  p-lir  of  corea 
therein  each  of  WTiich  extend  from  the  point  to  a  rear  en-l  or  e^irner. 
The  cores  are  wound  with  resistance  wires  throuahout  ihvir  Irnfths. 
the  purpose  bcinu  to  secure  a  uniform  distribution  of  the  brat 
SotkSJs.  HELL  PU?n,  PITLL.  etc.;  I.a-reiue  S.  Wilks,  Whippi  Ct,.s». 
■England.  App.  hied  May  i.  190s.  A  push  botton  is  isiatle  of  cUm  and 
it  located  at  the  end  of  a  projecting  knob  through  tabkb  tbe  Mfbt 
passes  from  the  interior  of  the  nuilding  and  illumioaiee  fbe  pan  Mfr 
ton  so  that  its  location  may  be  readily  discerned. 
l*09,6to.  TROLLEY  ATTACHMENT;  Ertwsrd  n  Rockwell.  Bristol.  Coim. 
App.  filed  May  1;,  1905.  In  order  to  avoid  crippling  a  car  b*  Ibe 
breakac*  of  ila  irelkiy  wheel,  Ihe  Mtentce  aims  to  provide  cacb  oar 
with  a  Ml  anacbMal  wbldi  caa  be  taatftod  lalo  ibc  plaae  of  tbt 
broken  wbeei  Md  acrve  eufldiallr  wan  ta  tarrr  tbe  car  ta  ibe  repair 

Se9.<a^"'  MEANS  FOR  CONTROLLING  MERCURY  VAPOR  ELEC 
TfiC  LAMPS:  Percy  H.  Tbomaa,  Eaat  Orancc,  N.  J.  App.  Med  Apr. 
*3,  looa.  An  electric  laoip  and  an  iroa  wire  ia  a  bydrofca  atatoaphcre 
are  iocradid  la  eerica  win  tba  vapor  laaip  ao  at  to  tloe  a  bl|b  aiHl> 
ioc  rNhlaare,  and  a  Motdyiac  reeieiaaee  durtat  Ibe  operarioa  of  tbo 
tanpk 

Bop^y.  ELECTRIC  CELL;  Kamajiro  Tsokaoiolo.  Tokyo,  Japan.  App, 
CM  Jaa.  14.  t«04.  A  primary  cell  witb  a  cylindrical  rinc  easing  aad 
a  bouow  cariion  Hdw,  coverca  with  Uottinc  paper  altd  6lled  with  a 
mixture  of  grapliite,  man^nesc  dioxide,  potasaniBi  cliloriile. 

permangaisatc  and  asnmaniem  chloride.    Tbe  space  be'ween  ca  

and  zinc  casing  is  filled  with  n  mixture  of  ammonium  chloride,  potao* 
slum  chloride,  itypsum.  mercuric  sulphate,  and  dextrine. 

8o9,t,,-7,  STARTING.  COMI'F.\?-.\TOR  FOR  AI-TERXATING  CCBRENT 
MOTORSi  bdward  F.  Gebrkcna.  Scbencciady,  N.  Y.   App.  lUcd  Jane 
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24,  1904  A  ■'wilch  ia  pr^vidcJ  for  use  in  cnnnrciinn  .iith  mi\  aiKO- 
traju^armer  and  circuit  hi»<»,  thai  ;n  f.r.iriM.K  'hi-  motnt  tl  r  aulo- 
iranxformcr  will  he  in  circLur  ind  ilir  !at<*  kva  l  ur  huT  tr.  ili<r  EMtininc 
pc«jtiDn  the  auto-traniformcr  a  cu;  uui  aiu:  U^e  tisM-s  xir  in  circuit. 
809.60J.  MttHAMCAL  MOVEMtM;  r;r:iy  W.  Johnston.  NVw  York. 
N,  V.  AppL  fiW  March  3j,  i  <>uc.  Thr-  switch  i&  adoiitrd  to  clove 
different  circuits  alternately  uf>tm  tbe  cni.'rKization  ol  a  magnet,  pcrbCKl- 
bcalJy  encTtci^ttl  from  any  suitable  source.  Tbe  twitcll  if  appricat>lc, 
among  a'brr  uses,  to  the  operating  of  a  track  switcll  in  wbicll  tt  it  dm- 
cuary  to  move  tht  swiidi  poiat  ahenuitclv  bj  lucccuivc  currcnli  from 
iht  aame  trolle|p  dimlt  CnuHtmflxm  Miwuilni  •  link 
the  solenoid  covc  Bad  varnRf  w  b  V  ihapcd  «mb  | 
■wHcli  ami. 

••»,N«,   THERMOSTATIC  SWITCH  FOR  INCAMfiKSCEMT  KLEC- 
TftlC  LAMPS;  Jtha  V.  KJanMy,  Jr.,  New  Haven.  Con.  Ap}.  fOtd 


8o».7j3.  ELKITKU 

olland.    Apj).  hied  Mar.  29. 


TAI  IC   VOI.T.ME]  ER;   Jamc,   Kfrtii wii.  (;la^(!3lr, 
•>U4.    A  furm  of  quLidrj:it  ':  t  clrcmt  ;cr 


■Ma  of  iIm  drcttU  it  coanplelcd  tkroi^  a 
'  M  botli  ends  and  uvinf  woina  an 


of  porl.ibU  ft  rm.  1  he  iiiur^or  of  the  case  has  an  iiMila^mc  ■- -laiinK 
which  in  turn  has  a  cunduclinR  coating  within  it.  The  -.u  i^i  fixed 
cells  of  tbe  electrometer  are  ronntcted  to  this  conducting  coaling. 
9^9,794-  RAILROAD  SYSTEM.  Hjrunt-;il  C.  Ford.  Jamaica.  N.  Y  App. 
6led  S-cpx.  13,  t9t>i.  A  train  cnittrot  »y»tcm  in  which  a  train  is  auto- 
matically stopped  in  case  an  rnictncer  Ita^»e»  a  caution  signul  above  a 
certain  sficed. 

te»j»8.  MEANS  FOR  CONTROLLING  OVERHEAD  ELECTRIC  CAR* 
RIERSl  Hoofy  M.  HardiikC  New  York.  N.  Y.    Am.  Ilcd  Apr.  «. 

ine  arr  coimafill)r  charged  to 

tioriR  the  trlphrr  >>rftiem  haa 
th.it  the  cars  automalicaliy  mop  thereat  aIich  they 
i%i,n    of    in«ufficicnt    powrr   to    dprratc   tlsr  motors. 


■n»  RIERSt  Ucofy  M.  HwdttM.  New  York. 

IM*.  Th*  main  fwriionu  of  tin  tclober  liv 
tbt  fttU  workittie  potential,  but  at  tbr  «tiiti 


o  low  potemini  so 
are   loaded   by  ir 


araond  ll 

  _,_ltueo  10  the  naMOfle  of  aamat.  Eledricul  cos- 

lact  ii  made  between  the  omier  m  oow  and  o  pin  connctled  in 
the  lamp  circuit.  Tlie  expamiea  of  the  bowed  plate,  owing  lo  the 
paaaage  of  current,  breala  the  contact^  whi^  ts  again  made  when  the 

metal  contracts,  giving  the  light  a  twinkling  effect. 

ao9,70«.  KLKC  l  Kit  AM  K.UNATINXM  I  KKKNT  MACfllNK;  Karl  Ar- 
VI. I  l.niilHtr<tm.  Yr^itrra*..  Sweden.  App.  filed  June  sg,  igo.s.  The 
^nn-luiKs  irr  s.'  i'tacxd  iniclianically  oR  the  armature  that  the  bar- 
PiHtncs  K''i'*''air'l  rn  the  -^rrir  wave  of  e.m.f.  under  one  pole  are  ilis* 
placed  practically  half  a  (MrrtiKl  in  relation  to  the  corrcspondmft  bar 
nmnica  generated  at  the  o4her  pole.  %o  that  thejr  neutralixc  each  other. 

So«,707.  PXF.UUATU  TRAIN  tONTROL  SYSTEM:  John  Unn, 
Scbeneciady.  N.  Y.  App.  hied  (kt.  it,  too/.  A  tpnurprcued  puton 
i«  ini'vrd  varying  diManct-t  wiibin  each  car  by  ihc  Ifwn jdpo  mmamm 
wUuli  hetirt%  to  atlcccflfelvcly  uncover  itorU  in  the  Me  wont  imlch  lead 
to  the  oueeeaaive  pncuaiotically  operated  contactor*. 

•opjiaS.  ELECTRICAL  HEATING  SYSTEM;  Arthur  D.  NewlOB,  Han- 
<Ord,_  Conn.  App^  filed  /uly  9.  1904.  The  heatrrt  are  included  hn  • 
drcBtt  which  Ift  autoinaticaily  r^prm-d  hy  a  cut  otit  tnagnet  in  cj^e  an 
nnnioally  hra*-)   li>ad       impofceil  upi.iti  ttir  inoioti^ 

ao9.74i.    5Tok  \(.;L  HATTKKY  PLATE;  David  I\  I*enry.  Chi 
App.  fiVri  jiinc  8,  KjMj.    The  arid  oooMio  of  threo  not 
1ea>J  iiblr«.  jMrrfuratcd  and  Cnt  in  0  wtlUdu  «np  aO  OB  to 
for  the  active  material. 

«o9.743.  CROSS-ARM  FOR  CARRYIKC  HIGH  TENSION 
WIRES;  Evan  E.  1*.  Peiery.  fndton>polia.  In.i  .\pp. 
filed  Aug.  to.  1904.  The  croaa  arm  i«  of  the  uxual 
shape,  but  made  of  glass  and  integral  with  the  intula- 
lora  so  as  to  give  greater  insulation 

800.747.  HANt;EK  OR  EAR  I-OR  OVKUIIF.AD  KI.KC  ■ 
TRIC  TkOI.I.KY  WIRES;  Ahf.ihnni  Richar-l-inn  nn.l 
Tbama>i  S.  fone*.  Ulackpoil.  Knxlaiui.  Apn.  fiU-ii  IVtt, 
6,  1005.  Ttti-  hnngrr  has  |hi>  halves  ubich  cUinp  tbe 
wire  and  are  held  together  hy  an  engaging  fetntic  or 
cup,  dcp«^nding  frons  the  guy-wire  support. 

800,761,  ELKCTROSTATir  fNFI.l'KN(  K.  MA<  MINK. 
Elihu  Thoinfi<iii.  Swiitiiriw<>ti,  M.i'v  App.  tilcil  Jimr 
Jj.  igo^.  Mcch.inn^al  lrati:fr'-  '  '.  1  U'liucliuji  ct  vIvk- 
troataiic  machine  haviog  WimUiurbi  tcctora.  The  two 
oiviionnnp  pliMi  m  ecia«Mil  imI  mo  hold  hy  •  \ 
port  oocMiff  fnm  " 


Ihr 


ih. 


iirficicn*. 
■  ttnti  tn  pan*  ni 
deiiirptl  tit  move 


T'f  rate 
I-  I  ine 
loaded 


fjif  iMnriifv  1-1  |f  ojirl  I  hi-  f  at  ■■  ..h.i  ..tl-.  Tli 
m-*y  Y>t  chatned  to  the  fuil  (HXcniia]  whrn 
car  thrr«-.4t.  or  for  nny  i*ihrr  purf'ose. 
8oo,H.rv.  KLECTKIC  METKK;  \S  iKtam  ,1.  Lloyd.  I'lttsficld.  Ma»»  App, 
filrd  Mny  m.  1004.  An  induction  watt  hour  meter  of  subfttantinlty  the 
rir<linary  form  bavinii  a  rotary  di»c.  a  current  coil  ani]  potential  coila 
which  act  thereon  at  the  usual  go*  pbaje  separation.  Auxiliary  current 
coils  are,  however,  provided  for  minutely  aojuatiiig  the  phaae  relation. 
The  ila^inf  mognet  is  apedally  orrangied  so  thot  ii>  fh»n  thrcodt  tbo 


ALTBRNATINO^KIEMT  MACHINERY;  Addaon  S.  UtM. 
M«r  YMk,  N.  y.  Aff.  CM  Manh  i,  19^S*  A  IMN|.jfl4lMlivC 
■ct  if  plind  ia  Aani  to  the  feld  eoO*  of  a  tinglc-aliaM  tam- 
r  BMMor  (or  ike  futpoie  of  eautiac  Iha  £cld  BafBctun  to  lac 


  tile 

naL  Ubl 
tke  cbcnil  

«e»,837.  PUSE-jraJUC: 


iMd  at  Ike  analnre  wfll  l&ewiie  lav  beklad 
Uadcr  apacd  etmditioii*,  tkr  anuture  cni 
ranll  en.!,  aad  thui  iranraTci  the  power  (act 


alcu^wnnmWa 

Ike  araiatarc  car- 
cnrrcBl  tendi  to  Iea4 
.  inmroTca  the  power  factor. 
Hmry  T.  PaiMe.  Philadzliiliia.  Pa.    App.  filed  Nov. 


a,  lU- 


33.  t904.  In  pcrm«iitn»  ^Ircrrfcal  connrction  with  the  icrmina!*  nf  the 
pIUK  arc  spring  clip*  desi^rrl  for  ho!dili([  the  ni'lir.ary  cartriilKc  fuMf. 
«09,84.'  APPARA'rrS  K)K  THK  I'KOIHXTKiN  OK  CALCII  M  CAR- 
lin>K-.  _F.<l»:ar  F.  Pricr.  (icorgc  K  <'..x  and  Jirn.-*  Mar^tia^I.  Si.*triiTa 
I'iill'i.  N.  N  Avi'  filed  (Jet.  ig,  ificx.  i'Dr  clcctr.>dt»  in  calciutn  car- 
bide  fiinu)c<-»  KTaphitc  rods  are  uicd  of  reducrd  croM-weccioo  atvd 


Xryq.7<ti. — Ekciroatallc  InAaence  Mackinc 


<lo9,76> 


G«Mfe  i 
hut  «hk 


TELAUTOGRAPHIC  A.ND  OTHER  ELECTRIC  CIRCUITS; 
—  &  Tiffany.  New  \ork,  H.  V.    App.  fiIe»J  Apr.  21.  1901.  A 
elautoataph  syilrm  in  whidi  alltmatinji  cirrrnti  art  ii«cd 

  ere  obtained  from  a  diTCC*.ciimeal  aourc*.    Tbe  numoM  ia 

an  mcrMk  ki  tbe  mmmcM  of  Ike  alrltw  b*  nrmmTeai- 
■I  U«  aame  time  «nUiw  Ik*  •HttuaTnima  SsSH,^ 


^'>'^.^')4- — Railic«ad  sjrilcm 


l^i.g.H:^-    St.Tftinu  HftiiT  f.  r  Klri-tnc  Motors. 


Uf.770-   ASYMMFTRir  rFt.I.:  Mai  Burtnrr.  WMmcridof  f  Errlin,  (;cr 
■•■7-    App.   'il<-i'  4.   1<)'J4.    All   i^ii-iiii'iiim   clcctr.idr  i»   -j..  1  is 

eieetroljrtK  v^lvr  «nh  an  elcclrclytc,  connuiinK  of  a  wluiion  of  caunic 
ammoma  and  Uinc  acid. 

R...,.774  SV.STl-.M  nr  rONTROJ.;  Franlc  E.  CaiC.  Sch«Meladr.  M.  Y. 
Aprp.  iil<d  Jiinr  ij,  ii>ii<;.  .\  leainrc  of  a  ineeial  pmiimaih  trala  coa> 
trol  ijmtrm  hy  •hirh  x  ciiciiit  breaker  in  we  BOMr  drcuit  ia  opened 
upon  the  f  xli  .  i.  i.  ri  i.f  Die  iineutnaiic  >yatcn  when  the  nMtor  oreuH 
remain*  enirnue.l.  tfiti  not  when  the  motor  efrcuit  is  de^enereiaod. 
The  idea  iv  1,.  Kuv.  ilie  citciiil  breaker  Irippcil  In  caie  of  overlMd, 
but  not  w'^th  the  ii-iiuJ  nioveincnti  of  the  controller  arm.  Spi^M 
feature!  for  uiilxitiK  tbe  molora  aa  a  nagnMle  brake  are  alao  tro- 
videtl. 

«ov,77j.     KMERGENCV  OPERATING 
SWITCHES;  Fnafc  E.  Can.  Sehem 

If**.   BMh  <w  tea  ■ichMifcai  eei  

a  aipcic  awiich  hciieaUi  the  ear  aad  In  ^  

nolen  are  arraneed  in  ckaid  dnaitt  ttdni 
direedan  to  b«ild  up  th*  HiBe  aad  aeaeraie 
10  oblaiii  a  m>K;irt(e  fcfake  ia  eiae  llie  pewe 
brake*  do  not  operate. 

tOMIil.NF.D  Cir.AR  crTTER  \SI>  l.KniTER:  William  H. 
Crawford,  (liflonf rrse.  Va.  .\|ifi.  lied  M^y  11.  1905  The  cutler 
bi^  -1  1  r,.  rh -in»  with  n»  arm  by  which  the  arm  i*  mored  v.ht;ie.t-  a 
ziguT  I.  JiieJ  intei  the  cutler.  Tbr  arm  carries  the  uaiial  »i.k  .ind 
electric  iKriiier  ar>  that  a  flamc  ia  automaticatlr  provided  ahenevcr  the 
end  of  the  cig.lr  i*  cut  ofl. 

«  .  r"r  ALTEKNATlNr, CURRENT  HOTOR;  Max  Deri,  Vienna.  Ana- 
iria  Hunnaty.  App.  filed  May  a,  1904.  The  motor  operaU*  as  a  aiaele- 
phaMT  induction  m««nr,  but  ftsrls  from  real  aa  a  aerita  motor.  Tke 
rotor  winding^  ia  diori^  circuited  at  a  nnaiber  el  polBIs  ladlvlalble  k* 

'  aa  a  HMvI'drciiites 


length,  to  offaet  the  greiiter  cr.n  .if  the  Kr.iphite.  The  rod»  are  me- 
cbanicaliy  screngthened  and  pti.ieeied  from  oxidation  by  a  rr.inforvine 
body  of  cemem.  The  eiecinidr  li<>!dcr»  and  lockcii  arc  wnter^ooled. 
109,864.  l.N.SCLATEU  REfEPTAri-E  FOR  PA.VEL  A.ND  SWITCH- 
IK  lARDS;  William  C  Tregoning.  PUinvillc.  Conn.  App.  filed  Feb. 
18,  1005.  The  arrangement  of  ific  teveral  parta  of  tbe  receptacle  ia 
auch  that  ii  nay  be  aaaemblml  piece  by  piece  apon  Ike  front  face  oi 
the  >wiichb«Bnl,  md  *<Mf  Mm  iMMlIk  paHa  teradaa  tbe  canlaet*  aia 
place  tke  iaMdathw  CMtaf  aiar  b*  pat  In  ptaee  awl  aecnfely 


MEAMS„  FOR  REVERSING 
N.  y.  Appw  aiad  Aoc.  aa. 
a  wih  ilMferaia  to 
dmh  ft  whiek  tbe 
Ac  •erica  Mdi  ia  * 
.  .  vat.  Tke  purpoa*  la 
power  faila  and  Ike  uaual  air 


locked. 

•oMn..  PANEL  CUT  OUT  AND  RECEPTACLE;  Frank  T.  Wkeeler. 
FlalBaille,  Cona.  App.  filed  Feb.  it.  190X.  Th*  eealaet  awnkcra  ar« 
cannected  with  tbe  circuit  icrmlnsla  and  rtiaetrably  atcnred  lo  th* 
baae.    An  insulallnc  ilerve  aiHTOUBda  tha  thrvaded  ileeve  «— «m. 

and  tbe  forner  may  be  readily  replaced  williotit  diatarbing  tbe  metal, 
lie  parti  of  the  receptacle. 
•op-SrH  i-T.XRTlNG  DEVICE  FOR  KLECTRU  MOTORS;  H  .ward  B. 
Wilson,  Schenectady.  N.  Y.  App.  filed  M.ir.  1...  1.^04.  Ma^etite 
tubes  are  included  in  series  with  :he  lU'.M.r  Lin-iiit  ...  .i^  ti.  rr.'Uile  a 
starting  resis'ance  which  .liniini*h?  *  is  the  in.-isii(  t it,.  Si\<iiiiv,>  heatcj. 
When  the  potential  drt.p  acri.»*  the  niiynelitr  h;i>  I.illcti  to  k  cert.^m 
amount  it  is  nutomalically  mt  out  hy  a  niagnctiv  ilevjee  t:.  .>..  not 
to  absorb  power  from  the  ctrc  nt. 
i*»,904.  EMERGENCY  CLECTKICLIGUTING  ARKANGEMll.VT  FOR 
THEATRES  AND  SIMILAR  BUILDINGS:  Kriu  Brand.  Berlin. 
Germany.  .\pii.  filed  March  21,  tgoj.  Lamp  eroups  on  the  different 
floora  and  galleries  are  fed  from  batteries  in  tne  cellar  tbrouith  b^ada 
yailigaihr  arranged,  each  circuit  being  independent  of  the  other,  lack 
hancvy  la  situated  as  nearly  as  possible  directly  un<U'rnfnth  4he  liinp 
aupplied  by  it  and  ia  protected  by  tbe  cellar  walls  and  by  It*. 


Siouua 

prMi  ' 


Sa«.9e>.  SYSTEM  OF  CONTROL:  Frank  E.  Ca«r. 
App.  filed  Oet.  i,  1904.  A  eoauilnr  pivrumaiic 
system  havinc  two  tram  popes.  Controllrtt  upon 
ia  appearance  to  tbe  ordinary  cttgiaeer's  valve. 


SrhcDceisdy,  N.  Y. 
A  eoaielnr  pivrumaiic  multlpk  Irauicttiitiai 


tbe  aambcr  of  pole*  of  tbt  salar,  ao  that  it 
aecoadary  what  Ml  weed  ia  niflid 


ELF.CTRIC  HEATER  FOR  OIL  WELLS  AND  METHOD  OF 
  _   jj^^ 


MAYING  SAME:  Benjamia  F.  Gardner,  Cbicaiga,  IIL  App. 
Apr.  s.  1904.  A  cylindrical  iron  frame  bat  a  robber  canpoiiuaa 
lav,  iaelBdinc  atbcttn,  ia  which  Ike  kcatkw  caU  tt  raSSdei 
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ELECTRIFyiNG  ElBCTRICITY. 

It  might  setm  to  moat  people  that  there  wa«  nothing  particular 
(o  complnin  about  in  the  rate  and  rapidity  of  dectrical  develop- 
ment <iiirin5  'he  ps-^t  50  ypsf;,  which  have  seen  the  various  appli- 
cations in  t))e  electrical  field  in  America  attain  a  total  iiive«in>ent 
and  capitalization  of  over  9sfit»flOV)oiK  a  yearly  etoctrieal  ex- 
penditure of  the  American  people  of  $1. 000.1500, occ,  at-i  nr  .irnml 
pro<1ttrtton  of  over  $20o,ooo,oix)  of  eleclrica;  apiiaratus.  for  a 
good  many  of  u*.  however,  such  adv.iiicc  is  slow,  such  figUTCS  aie 
small,  such  development  is  umc.  It  is  certainly  true  that  soom 
branches  of  electrioil  industry  have  not  been  made  the  moat  of 
by  those  engaged  in  them,  and  in  a  general  way  it  is  also  true 
iliai  tlic  public  could  use  electricity  a  great  deal  more  than  it  now 
d»es.  A  plan  is  afoot  for  the  oo-operative  ttitnulation  of  dectricat 
development,  .inii  Mr.  J.  Robert  Crousc,  Jr.,  has  been  its  special 
advocate  for  some  time  pa«l,  as  already  noted  in  these  paces. 
His  idea  is  that  a  small  percentage  tax  on  present  prodnction 

put  into  ad\xTii..iiig  .iii'I  "[iiibli\  [•> "  w.-ii;li1  hrintr  ■. I'j'.r^ble  return^ 
to  the  whole  art  and  industry.  Elsewhere  in  this  issue  appears 
an  argament  from  Mr.  Crouse  on  this  rabject,  to  wfakli  caiefol 
aiientio"  slvmld  h:  u-vm  U-  ,'v,_--y  one  whoie  self  inlertat  thoold 
induce  him  to  join  in  such  a  campaign. 


The  Northwestern  Llectricai.  Convention. 

The  cenventhm  last  week  of  the  Northwestern  Electrical  As- 
sociation in  Chicago  was  a  .:Il-'i:ict  ,1  Iwinr.:  .  ver  iu  |ir._-i't  vi  <sors 
of  recent  years.  The  great  Micce^s  scored  by  the  Chicago  tneet- 
ing  waa  largtily  due  to  retirmf  PreNdeni  Witliams  and  to  the  eo- 
opcration  which  lie  received  from  ;i  livi'  trcculive  committee 
These  gentlemen  some  tinic  ago  energeucaiiy  took  up  the  matter 
of  the  preparatioa  of  a  programme,  Uying  down  tlie  pfdicy  Out 
it  sbonid  include  only  topics  of  live  interest  to  operating  central 
station  men,  and  that  papers  should  be  printed  long  enough  in 
advance  to  insure  adequate  discussion.  The  immediate  result 
was  a  most  gratifying  revival  uf  interest  in  the  assixiation,  good 
attendance  at  the  sessions  and  excellent  discussions.  There  is 
now  every  promise  of  a  bright  fttwe  if  the  energetic  and  up-tO> 
date  policy  of  tlie  outgoing  manngaimnt  is  continued ;  and 
adoption  of  a  plan  whereby  the  beard  of  dtreclors  sbaTt  mdude 
three  past-presidents  is  a  giinraniec  of  continuity  of  policy.  A 
few  years  ago  economy  of  prodiKtion  and  distribution  were  llie 
principal  topics  diictused  at  NorAwestem  conventions,  but  the 
recent  .T.v.ikming  of  interest  in  the  iiinr.-  ^intrly  business  --idr:  nf 
the  central  station  was  strongly  reflected  in  the  papers  presented 
at  the  Chicago  meeting  and  tn  their  discussion.  Of  all  the  sub- 
jects tal.-'ii  ■.-.;)  .it  till-  foi'.'.  i-:';!.  III.  tin:-..-.  |ii  r;.-iin;:i}{  to  t;ie  organi- 
;(ation  of  the  business-getting  departments  of  a  central  station 
excited  by  for  the  moat  Interest,  dieugh  matters  rdaling  to  the 
engineering  side  were  by  no  m  >  .^n-:  ignored. 


Elsewhere  we  print  abstracts,  together  with  the  followHig  di>- 

i  ':  -  ion«,  of  all  iho  papers  presented  at  the  meeting  except  two 
which  arc  reserved  for  our  issue  of  ucxt  week.  These  latter  are 
•he  paper  by  Mr.  George  Williams  on  *Oi|aiiiaition  and  De- 
velopment of  a  New  Business  Deportment"  which  ted  to  Ae  most 


uiijin^cd  by  Cj 
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importuit  ditcaHion  of  the  meeting:  and  ihe  paper  b>  Mr.  W.  D. 
Burford  on  "Undenpoand  Contlniction,"  which  was  also  4i*- 

cu<ised  at  some  length.  .Mr.  Kimb.-ill,  in  his  paper,  ipolM!  ytrj 
encouragingly  of  Ihe  future  of  the  Middle  West  at  a  mana&ctnr- 
big  center  and  of  the  probable  «i»umg  growth  of  demand  for 

ccntr.il  sr. HP  1:  pi  wer  for  .small  and  large  f.-ictories  in  that  terri- 
tory. The  situation  which  he  presented,  and  which  applies  10 
the  entire  eountry,  to  far  as  relates  to  extension  of  cicctiic  power, 

should  inspire  central  station  comij.iiiii .  prepare  for  growth  of 
power  load  by  placing  their  generating  stations  on  a  good  basis 
with  reipeet  to  ecomuBy  of  generation  and  the  study  and  adop- 
tion of  systems  i.f  fiiU'i  ■■•.hik'i  -.v'?!  inviti:  ihi-  c'.i^..  nf  -i;,r-ss 
to  central  sUtiuns  nistcad  of  being  diverted  through  the  installa- 
tion of  iinlaled  iteam  plants.  While  this  in  some  icctions  is,  of 
course,  largely  a  matter  nf  thp  ftttnrr,  jet  on  the  course  of  central 
sUtion  companies  during  Ihe  next  hve  year*  will  depend  tbc  busi- 
ness of  aaany  fiiiloirinc  years. 

Perhaps  tbe  moit  interesting  point  brought  out  in  the  discu»- 

Mon  on  meters  was  the  experience  <.ho«ing  that  complaini^ 
customers  as  to  inaccuracy  of  meter;*  ttiay  be  largely  obviated  by 
teadling  them  lo  read  their  Own  metcis  and  liow  to  nuke  rough 
tests  a<  to  llw'w  ."h-\'iir."i;"y  A*  n  r-;l<'.  if  u  cftiinirr  it  iiitfrr^trfl 
enough  to  make  complaint  as  to  the  .iccnracy  of  his  meter,  he  will 
be  snilieicntly  interetted  to  listen  to  explanations  offered,  and  if 
at  all  reasonable  uilt  be  inclined  to  follow  advice  pro>i<Ud  that 
it  is  offcfcd  in  terms  that  he  can  understand  and  in  a  spirit  to 
which  he  cannot  take  exception.  The  idea  of  educating  the  cus- 
tomer in  moter  reading  and  testing  is  mot  at  all  new,  literatuie 
with  this  end  in  view  having  been  pnUished  by  manufacturing 
companies  and  supplied  to  central  si.ition>;  and  where  advantage 
has  not  been  derived  from  this  ptait,  it  has  not  been  as  much  the 
fault  of  the  customer  as  of  the  central  station  through  neglect, 
either  to  adopt  it  or  to  carry  it  out  properh.  Judging  from  the 
discussion,  tiie  more  recent  types  of  meters  do  not  require  to  be 
inspected  as  frequently  as  the  older  types.  As  meter  inspeeticm 
tests  form  ((uite  an  item  of  1  \v'  'i  '  -though  within  bounds  one 
well  justifiedr-it  is  gratifying  to  know  that  with  modem  meters 
this  can  safely  be  rednoed.  Another  paper  of  value  from  the  data 
if  pivfs  \'-  thnt  hr  Mr.  Gonzenoach  11^  r-  niiliininf;  !'|;''-itinff  and  mil- 
way  plants.  While  there  is  no  doubt  that  a  plant  for  operating 
both  railway  and  lighting  circnits  can  be  designed  to  secure  a 

hii^h  ^^,m^i^.(■^1  c.rriiinr'.y.  in  rr.nq.i'irlinlng  existing  railway  and 
lighting  plants  ircqucntl>  Uie  iMuiiuiny  anticipated  has  not  been 
realired;  and  this  would  have  probably  been  indicated  by  the  care- 
ful preliminary  study  which  should  always  be  made  of  all  the 
conditions,  local  and  engineering,  affecting  final  economy. 


CiNrRAL  Station  Powik  Business  in  Smali  Towms. 

There  is  probably  no  respect  in  which  central  station  com- 
panies operating  under  the  same  conditions  differ  more  widely 
than  in  the  amount  of  power  business  they  are  carrying.  For 
example,  in  one  rural  village  in  Illinois  with  a  population  less 
thm  ifioo,  the  maximum  power  load  reaches  6$  kw.  While  no 
figures  are  obtam.-ibte  as  to  the  average  load  in  this  village,  it 
ij  safe  to  say  that  it  is  higher  than  in  an  adjoining  city  of 
I44»0  inhabitants  where  the  average  load  is  only  about  15  kw. 
There  arc  neighboring  towns  where  there  is  almost  nothing 
in  the  way  of  snuil  manufaauriog  and  where  all  the  power  used 
in  the  town  is  in  a  few  very  large  factories  which  have  gen- 
erating plants  of  ili  ir  un,  as  large,  or  larger  than  that  of 
the  central  station  company.   These  are  exceptional  conditions. 


however.  .The  rural  village  of  5,000  inhabitants  and  the  dtj 
of  14,000  referred  to  were  neither  of  them  rentarkable  either  for 
tiw  prcsCTict  'jr  ihr  iibsence  of  the  usual  amount  of  power  busi- 
iwis.  lo  fact,  ia  the  rural  village  all  the  availabla  power  load 
had  pot  been  cemredl  The  large  town  was  one  having  plenty 
of  ansall  industries  which  were  power  consumers.  The  facts 
of  the  case  seem  lo  be  that  tlie  mattagemctit  of  the  combined 
electric  l^bting  and  gas  company  in  the  large  town  had  con- 
sidered the  electrical  end  of  the  business  simply  as  a  necessary 
evil,  and  had  made  tto  attempt  to  cultivate  the  power  load.  This 
is  apt  to  be  the  weakest  point  of  eotuolidated  eleeirk  light  and 
gas  companiea,  although  tbere  are  notable  cmepliaaa. 


The  development  of  the  power  business  is  not  by  any  means 
a  question  of  very  low  rates  or  competition.  Of  conrae^  low 
rates  help  devrlop  a  business  and  are  necessary  lo  secure  the 
Urge  power  users,  but  they  are  jwt  the  only  key  to  success  along 
this  line  by  any  means.  How  ineiSeicnt  low  rates  are  in  bniM- 
ir.R  a  power  business  un^csi  they  .irc  ii'cd  in  mnjunction  with 
other  means  of  pushing  the  business,  was  forcibly  brought  to 
attentkm  recently  ia  a  visit  to  a  city  where  conditions  were  no 
hetfrr  than  in  the  larger  of  the  two  towns  before  referred  to,  as 
far  as  the  atnount  of  power  business  was  concerned.  I'ower 
was  being  sold  at  a  regular  rate  of  jc,  per  kw-hour.  There  had 
been  two  companies  in  the  town  to  compete  for  business,  yet  the 
power  kiad  was  merely  nominal,  in  fact,  hardly  enough  to  pay 
for  keeping  the  station  in  operation  during  the  day.  This  may 
interest  those  who  think  a  low  price  alone  is  the  only  thing 
necessary  to  get  business.  In  all  proibability  more  business 
could  have  been  secured  in  the  town  at  8c.  or  loc.  per  kw-hour, 
provided  the  management  had  gone  after  the  power  business  in 
the  right  way. 


MiTHOD  OF  MgAMIRim  IwOllCTANCg. 

There  arc  numerous  methods  now  known  and  available  for  the 
nieasuremeiii  of  the  inductance  of  a  coil  or  a  conductor.  These  are 
capable  of  being  classified  in  various  ways.  One  method  of  das- 
iifir.ihr  1:  i-;  with  Tfcrcnce  to  the  source  of  measuring  current, 
i  hus  there  arc  methods  which  involve  the  use  of  a  voltaic  bat- 
tery and  oammnUtor,  odicrs  wbidi  hivolve  low-frequency  alter- 
nators, and  yet  others  which  involve  liiRh-frcqin  lU  y  .ill;  r^iitors, 
or  oscillating  condenser  charges.  The  high-trcqucncy  methods 
are  generally  preferred  for  measuring  very  small  indnclanoes, 
such  as  the  inductance  of  a  copper  rod  a  few  feet  long.  On  the 
oAer  haird,  the  b.iltery  and  low-freqiieticy  methods  arc  generally 
applied  to  the  measurement  of  larger  inductances,  .^s  mentioned 
in  the  Digest  this  week,  Messrs.  E.  and  W.  H.  Wilson  have  re- 
cently described  in  the  London  Electrieia*  a  method  of  meas- 
uring self-inductance,  using  Ion -frequency,  alternating  currents. 
The  method  is  interesting,  because  it  seems  to  be  applicable  to 
^  measurement  of  very  small  inductances:  L  e.,  faidnclanoGs  of 
the  order  of  a  metre,  in  absolute  value  It  employs  1  quadmnt 
cleclromelvr  and  an  air-cored  scries  transformer. 

Results  are  reported  on  the  inductances  of  wattmeter  antt  am- 
meter shtmts  of  strip  metal.  An  alternating  current  oi  sufficient 

strength  to  produce  a  potential  difference  of  one  volt  in  fbc  SbUOt 
is  employed.  This  potential  difference  is  led  lo  the  quadraota  of 
the  deeirameter,  while  Ihe  secondare  winding  of  the  series  trans- 
former produces  an  c.m.f.  of  .ibout  500  volis,  connected  between 
the  electrometer  needle  and  the  case  of  the  instriunent.  The' 
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MllBSe  between  the  qmdtaati  would  Hum  be  exactly  m  pluM 

with  the  current,  if  the  shunt  nnder  feat  were  d<*vni<1  nf  itidiicfnnre. 
The  secondary  volugc  in  ilie  tran&iornicr  would  also  be  exactly 
in  quadrature  with  the  current,  ignoring  the  secondary  open- 
drcuit  itt)|>edance.  Consequently,  the  altemaUng  voltage  of  the 
needle  being  in  quadrature  with  that  between  qtiadrants,  there 
would  be  no  resultant  deflection  of  the  needle.  But  the  effect  of 
inductance  in  the  tested  shunt  will  be  to  bring  the  voltage  across 
the  tested  tlivnt  behind  the  phase  of  the  current  and  thjis  out 
of  (Mi.idrature  with  the  voltage  of  the  needle.  The  magnitude  of 
the  resulting  deflection  ot  the  needle^  ihereiore,  permits  the  in- 
ducttnee  to  be  evaluated.  The  method  is  evidently  vciy  rimple 
and  convenient  of  application.  When  applied,  however,  to  meas- 
uring \-ery  small  inducuncct,  it  would  »eem  that  care  would  be 
necessary  to  eliminate  diaturbanoes,  not  only  of  adjtistment  in  the 
electrometer,  but  also  in  the  capacity  and  niductance  of  the  sec- 
ondary ctrcuat  oi  the  transformer.  In  other  words,  when  the 
method  is  applied  to  its  Uaikit  it  needs  to  be  demonstrated  tint 

the  voltage  o'  the  nrcdic  is  strictly  in  qua'lr  ittsrc  with  the  cur- 
rent, in  »pite  of  small  capacity  in  the  secondary  circuit,  and  aUo 
that  titt  alternating  current  is  for  all  practical  purposes  devoid 
of  disturbing  harmonics. 


PbWER  SCHRMBK   FOR  THE  RaNO. 

To  judge  from  the  projccta  now  under  way  there  is  little  danger 
&aA  the  great  mines  of  the  Transvaal  are  long  to  be  without  an 

adequate  <iipply  of  power,  whatever  m;i>  Tic  'Imc  .i^  rcgnrtls  the 
Chinese  labor  question.  Not  only  is  the  Victoria  Falls  proposi- 
tion being  pushed  ID  tiic  front;  but  rival  power  piojeet  out- 
lined last  year  by  Mr.  Robert  Hammond  is  rapidly  being  ex- 
ploited. The  two-projects  are  of  a  character  that  raise*  some 
extiemely  inlercstmg  practical  questions.  On  the  one  hand  we 
have  a  transmission  of  about  700  miles  through  the  wilds  of 
Africa  from  the  tremendous  Falls  of  the  Zambesi,  and  on  the 
other  a  short  trantimission  from  cheap  though  rather  poor  coal 
in  the  neighborhood  of  the  Rand.  There  is  a  fine  appeal  to  the 
imagination  in  the  former  that  counts  far  somefliing  even  in 
these  days  of  .sordid  nmney  griibbinK.  To  take  out  of  the  heart 
of  the 'African  continent  power  from  the  mightiest  cataract  on 
the  eastern  hemisphere,  attd  to  transmit  it  more  than  twice  as 

far  as  lniiii,i:i  fi'.ti  rpri-i-  !i.r-  cvit  '!."iri"1  '■i  t'irr.  to  the  richest 
mines  tliat  ever  tempted  avarice,  is  a  fact  the  thought  oi  which 
iiniclecns  and  tingles  a  little  even  the  most  stagnant  Uood.  Btit 
fap't.il  ■-  timid  when  working  at  its  own  risk,  and  the  palmy 
days  of  African  company  promuion  have  passed.  Mr.  Ham- 
mond's rival  plan  is  m  more  sensationd  than  making  a  railway 
cut  or  building  a  brcakwriti—  It  is  a  cold  'i"^rjpr"  crnsping  rf 
local  conditions  and  utilising  their  resources  with  calculalmg 
delflieratioa.  Here  are  seams  of  ccnl,  poor  to  be  sure,  as  steam 
coal  goes,  but  easily  mined:  not  far  away  is  the  Va-tl  River  with 
piculy  of  water  for  condensation ;  and  there,  fifty  or  sixty  miles 
away,  is  the  auriferous  Rand. 

There  as  nothing  very  risky  abont  such  a  proposition  if  the 
market  can  b«  secured  on  contracts  Stable  enough  to  justify  the 
ontlay.  The  cost  of  delivering  power  at  the  bus-bars  can  be 
calculated  from  known  data  witii  a  very  good  degree  of  precision. 
The  tr.tnsmission  of  the  energy  involves  neither  a  desperate 
struggle  .with  nature  nor  any  uncertainty  as  to  the  ultimate  re- 
mits. The  Toltige  aecescaiy  is  within  the  range  of  common  ex« 
peiieneti  and  neither  method*  nor  apparatus  need  be  in  any  sense 


experimental.  It  is,  in  short,  a  propoaitioa  fraiddy  oonuneicial 

such  as  a  sore  nf  engincef:  wouM  tnke  tip  and  put  through 
without  ra:iiiig  an  eyebrow,  its  value  as  a  paymg  enterprise 
depends  merely  on  what  can  be  done  with  the  market.  There 
is  very  little  reason  to  doubt  that  Mr.  Hammond's  estimate  of 
1.4  cent  per  kw-honr  as  a  practicable  selling  price  for  energy 
ddivcred  can  be  realized,  and  we  faaqr  that  if  he  could  guarantee 
a  food  load  at  that  figure  for  a  leaaonable  term  of  yara  tae 
could  find  plenty  of  American  capital.  But  how  about  Victoria 
Falls?  Mr.  Esson  has  recently  stated  that  the  estimated  cost 
of  a  single  circuit  for  bringing  20^000  kw  to  the  Rand  is  about 
ISiOOiMXO— m  other  words  faso  per  kw  as  capital  durge  for 
the  transmission  line  alone.  If  that  figure  is  correct  it  implies 
at  any  reasonable  figure  for  interest,  care  and  maintenance,  an 
annual  charge  per  tinit  which  would  come  very  near  to  paying 
thi'  '.vhrle  expense  of  generating  and  transmittini^  fn  :;!  the  steam 
power  proposed.  There  s««ai»  to  be  considerable  differciKe  of 
opinion  as  to  the  cost  of  developing  hydmniic  power  at  Victoria 
FnlN.  Init  it  rrrfaiiily  i<;  not  an  amount  at  all  negligibly  small, 
and  when  added  at  any  plausible  Agurc  to  the  costs  of  generation 
and  tnmamiasioa,  it  leaves  a  prtcioaa  small  margin  upon  which 
to  compete  with  power  locally  generated  aitd  distributed.  The 
crux  of  the  whole  matter  seems  to  be  in  keeping  down  that  tre- 
mendous inveatmenl  and  expense  for  the  tnanuMion. 

In  a  previous  state  of  existence  of  the  Victoria  Falls  project, 
much  was  made  of  the  vahie  of  copper  as  an  itnrestmcnt  That 

it  is  likely  to  depreciate  gri  itly  frnii  its  iiorrr.:jl  prici*  in  years 
past  seems  improbable,  and  yet  copper  strung  up  in  the  wilds  of 
Sottdi  Africa  cminat  he  regarded  as  a  qnidc  asset;  To  mAe  the 
proposition  attractive  from  u  fin-iiuiil  vtrnidpoiitt  we  -.hould  w)S.h 
to  see  the  cost  of  the  transmission  very  greatly  reduced  below 
the  figure  meniioned.  To  this  end  the  energy  of  the  engineers 
must  be  bent  The  problem  of  dealing  successfully  with  voltag«^ 
now  considered  transcendental  must  be  solved,  as  at  very  likely 
w  ill  be.  More  than  tfats,^  the  cost  of  the  conductor  itself  must 
be  reduced.  If  the  pcescnt  high  price  of  copper  shotdd  be  any- 
where nearly  maintained,  which  seems  improbable:,  there  may  be 
a  dull  time  in  power  transmission.  Perhaps  the  best  outlook  is 
toward  the  more  extensive  use  of  aluminum.  ToKlay  being 
amanafaetnred  by  special  processes  atr  only  a  few  points,  it  can  be 
held  in  price  just  below  the  cost  of  thc  <  ,pii\ :,l..tit  t  ..i;)pi  r  cu;'. 
ducior,  but  this  conditian  of  affairs  cannot  be  a  permanent  one, 
unless  all  signs  fall.  With  almninum  wire  at  twenty  cents  a 
pound  or  thereabouts,  a  prk^.'  .it  which  it  c.iri  '  i-  ^'iM  at  a  profit 
one  of  these  days,  if  not  just  now,  the  economies  of  line  con- 
struction win  wear  a  very  different  a^iect  As  Mringa  look  an 

'n.Trn<;inij  proHiirtion  anH  ifsc  nf  al'iminttm  f-  the  ni'i-'t  L'lii-i.-rfii! 
f.ict  that  the  etiRineer  has  to  contemplate.  Not  only  copper  but 
most  of  the  other  metals  used  in  the  arts  have  of  late  risen  seri- 
ously an  price,  and  unless  aluminum  comes  to  the  reactie  the 
outlook  in  many  directions  is  rather  bad.  But  this  aside,  the 
sucoeis  of  the  Victoria  Falls  project  or  of  any  other  of  like 
kind,  ttwna  eotirdy  upon  the  line  ooais,  which  an  mainly  con- 
trolled by  the  practicabte  voltage.  As  we  have  previously  sug 
gested,  the  best  thing  for  those  interested  is  to  get  down  to  busi- 
ness at  once  and  carry  out  a  scries  of  experiments  at  high 
voltage  upon  a  scale  that  wall  render  them  valuable  as  precedents 
as  well  as  tests.  Hydraulic  power  is  often  very  cheap  merely 
because  it  is  unniilirable  by  reason  of  its  isolatioik  To  render 
it  valtiable,  high  voltage  is  the  tiling  dnt  really  counts,  and  by 
whidi  most  future  enterpriia  must  stand  or  fall. 
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DisciisdoD  on  Rulway  Sub-Stationtflt  Cbkago. 

A  neetiiif  of  Hx  GiicaiQ  branch  of  the  Atncriem  InMitBte  of 

Electrical  Engineers  was  held  the  evening  of  January  16,  to  dis- 
cus* the  papers  on  sub-statiotii  recenily  presented  before  the  A. 
I.  E.  E.  its  \<.  .V  Vi  rk  In  the  absence  of  Mr.  K.  B.  .Miller,  chair- 
man of  the  Chicag.j  liriuich.  the  meeting  was  presided  over  by  Mr. 
L.  E.  Ferguson,  vivc-;jrL--iiIi-r;r  'jf  '.hi:  Ch;':iLi;>j  EiJiijii  CoitLpmiy, 

Prof.  P.  B.  Woodward  gave  brief  outlines  of  the  papers  by 
Messrs.  Ashe  and  Kicker,  abstracts  of  which  were  printed  in  these 
columns  in  the  issue  of  December  33»  1905. 

Mr.  GflCKge  A.  I^Bion,  bemg  eallcd  upon  to  lead  the  dtscut-^ 
siba,  spoke  especially  of  the  etMupentlve  lufrequenqr  with  which 
it  is  pouiUe  to  apply  Kelvin's  hw  ia  designing  sub-stations  and 
deciding  upon  their  locations  in  actual  engineering  practice. 

Mr.  P.  Junkcrsfeld  said  it  was  generally  the  practice  in  large 
systems  to  start  rotary  converters  from  the  direct-current  side, 
while  in  small  sub-stations  starting  from  the  alternating-current 
side  was  more  common.  The  units  selected  should  be  as  large 
as  can  be  ecotiomically  operated.  Real  estate  and  buildings  formed 
a  very  important  percentage  uf  the  total  sub-station  investment  in 
large  cities.  In  order  to  avoid  tlie  loites  due  to  possible  aban- 
donment of  Mtaiy  oomeiter  «ub->lations  because  of  chaives  in 
the  art,  it  is  bccOroiBg  cottonMuy  to  design  these  buildings  so  that 
they  would  be  osefti!  for  odnr  aMinarcial  purposes  in 
localities  in  which  they  are  tituted  shonid  thef  ever  be  abm- 
doncd  as  sub-stations. 

Mr.  J.  M.  S.  Waring,  referring  to  the  failure  of  storage  bat- 
teries to  respond  quickly  enough  in  the  case  of  short  circuits  to 
prevent  rotary  converters  from  flashing  over,  called  attention  to 
the  fact  that  nearly  all  batteries  operating  on  railway  toads  io 
the  United  States  arc  used  in  connection  with  bOOStCfS  which, 
of  course,  {nSnenoed  the  quickness  of  their  actiotL 

Mr.  &ncsl  Lumit  tafcrng  <ip  the  point  of  the  gnickncss  of  bat- 
tery response  10  ovcrtoads  'and  shorl-dicnitt  thoMg^  Oat  the 
resistance  drop  in  the  plates  was  a  more  important  factor  fban  the 
slowness  of  the  chemical  action  of  the  battery.  Low  rc;i«,tance 
in  the  plates  and  terminal  lugs  would  help  the  battcr>  u  .itt  rially 
in  responding  quickly. 

Mr.  Bion  J.  Arnold  stated  th.tt  at  one  (mic  he  liad  tlougiu  ihat 
the  storage  b.ittery  possessed  advantages  in  the  way  uf  improv- 
ing the  load  factor  of  the  engines  and  thus  of  improving  the  fuel 
economy.  He  remarked  that  he  is  now  not  so  sure  that  the  bat- 
tery actnaily  improves  the  fuel  economy,  but  it  undoubtedly  gives 
greater  reliabiiiQr  of  acfvice.  A  eomuou  argument  against  bat- 
teries is  that  dicy  cost  a*  miaeh  as;,  eng^cs  and  gcDcnrtors  for 
carrying  the  same  amount  of  load.  Nev«fthele««,  h«  thought  lat- 
teries more  economical  for  c.Trryinc;  ■-hort  ^•i-nX.  lo.n'i  of  from 
one  to  two  hours'  duration  tliiii  :hc  nTn;',  .ili  lh  i  .ipacity  of  it  - 
gines  and  boilers  would  be. 

Mr.  Winslow  thought  that  tlion-  ^lir  iiUi  !>e  used  at  least  one  of 
the  three  following  protective  Icviii  s;  namely,  overload  relays 
on  the  alternating-current  side  of  the  converters,  reverse  current 
rdays  on  the  alternating-current  side  of  the  converters,  reverse 
current  rdays  on  the  direct-current  side  and«  speed  limiting  de- 
viccfc  Me  spohe  of  some  overload  time  limit  relays  operating  in 
tnm  three  10  six  aeoonub  with  100  per  cent  overload. 

Mr.  W.  G.  Carlton  said  tfwt  there  was  great  diflKully  in  sectir 
ing  relays  which  could  b'"  .id'iKtorl  ^i.  tli.it  there  would  be  any 
appreciable  difference  in  the  time  takin  operate  on  short- 
circuits.  Considerable  investigation  and  l<  -^irc  liad  failed  to  dis- 
cover any  time-limil  devices  which  could  \k  placed  on  feeders 
at  sub-stations  .nnd  at  p<"iwer  stations  with  the  assurance  that 
they  could  be  s4>t  so  that  there  would  be  sufficient  difference  in 
llie  time  of  operation  on  short-circuits,  to  cause  the  circuit  break- 
ers at  the  sub-station  to  open  before  those  at  the  power  station. 

Mr.  Edward  SchfldlMtter  thought  it  to  be  desirable  to  cut  out  a 
line  tnemlly  in  the  case  of  short-circuit.  Relays  set  for  operation 
in  tfx  seconds  at  too  per  cent  overload  should  operate  instantly 
on  short  circuits. 

Mr.  Junkersfeld  called  attention  to  the  fact  that  of  all  the 
protective  devices  enumeraled.  the  one  limiting  the  speed  of 
roury  converters  was  the  only  one  installed  primarily  to  protect 
apparatus.  The  other  devices  were  for  the  protection  of  the  scr- 


vice  from  interruption  by  preveating  the  spread  of  disturittMes. 

After  all,  protection  of  the  apparatus  was  not  a  very  serious 

qu«.->;:f  11  ;:i  praitici-,  as  ^^a-^  ^hnwn  hy  tlic  :act  tliat  on  a  large 
system  having  ironi  55  to  Oo  sviitclitoariis  o;ii.-T:i;ori  and  aggre- 
gating about  70,000  kilowatts  in  machinery  i;ayLicii\,  july  three 
cases  of  damage  to  rotary  converters  bad  occurred  in  five  years 
of  operation.  It  was  protection  of  service  rather  than  protection 
of  apparatus  tlian  was  to  be  t'.nsrht  for. 

Co-operative  Stimulation  of  Electrical  Devel- 
opment. 

From  siiiic  10  tiiiic  liuEiug  tiic  jiaal  lunc  months  we  liavt-  taken 
occasion  to  call  attention  to  the  plan  outlined  by  Mr.  J,  Robert 
Crouse,  Jr.,  for  the  co-operative  development  of  electrical  pro- 
duction and  coojiinipiioii,  the  idea  having  been  first  formally 
prevented  by  him  at  the  IJenver  electric  light  convention  last 
June.  We  are  now  in  receipt  from  Mr.  Crouse  of  an  important 
contribution  on  the  subject,  given  in  extenso  below.  10  which  we 
would  direct  attention.  As  one  idcntilied  for  many  ycara  with 
the  incandescent  lamp  industry,  the  carbon  basincas,  and  the  manu- 
facture of  electrical  glassware,  Mr.  Cronw  luLS  had  unusiul  op- 
poituiiKu  -,  ro  become  informed  as  to  the  general  situation,  and 
the  "f  p  I tiiiiitics  of  development  by  means  of  systematic,  united 
efT<  1 1      I  :k;   communication  follows: 

A  lew  inirgductory  remarks  with  your  indulgence,  possibly 
at  the  expense  of  platitude,  .is  to  the  basis  and  theory  of  this 
proposed  co-operation,  ,^ssoclation  and  co-operation  are  increas- 
ingly the  watchwords  of  modern  commercialism.  "Competition 
is  the  life  of  trade"  crystallises  the  sentiment  of  a  period  in 
bushicss  development  which  is  merging  into  a  new  r^sime,  cltar- 
actericed  by  the  sentinent  "Gomperation  is  the  life  of  trade:'* 

Not  co-operation  of  manufacturers  or  others  to  set  prices  or 
conditions  of  sale  t a  iIr-  buyer,  but  broad-gauged  co-operation 
among  all  the  dificrc:  '.  interests  through  associations,  societies 
or  otherwise.  .\  irk^iig  for  general  progress  and  improvement  uu 
the  basis  of  the  square  deal.  Through  such  co-operation  fur- 
thermore developing  the  strength  to  attain  an  approximation  to  it. 

The  governors  of  the  Western  States  believed  the  .■\nierican 
people  should  see  the  wonders  oi  the  West  before  spending  iheir 
money  to  visit  Europe.  They  met  and  devised  co-operative  plans 
for  bringing  this  alwut  This  was  modem  ca-operatkm. 

The  govemon  of  thirteen  Sonthem  States  appreciated  that  the 
South  needed  more  people  to  develop  her  great  natural  re- 
sources. They  recently  met  and  made  plans  for  co-operating 
in  the  expenditure  of  both  time  and  money  to  accomplish  this 
result.    This  was  modern  03-operalion. 

These  two  inst.-inces  might  be  otherwise  characterized  as  asso- 
ciated or  co-operative  self-interest.  While  experience  amply 
proves  that  self-interest  is  the  great  "prime  mover"  in  the  af- 
fairs of  men,  the  more  widely  it  can  be  made  co-operative  or 
associated  (necessitating  tlie  recognition  of  the  rigbts  of  others) 
the  more  nearly  it  exetclaes  its  nest  proper  and  eSci^  fmic- 
tioa  in  the  tine  of  progress.  May  it  not  be  well  to  consider 
whether  there  docs  not  exist  lihewtse  in  this  great  dectrical  field 
a  common  ground  on  the  basis  of  which  co-operation  of  this  kind, 
in  some  degree  at  least,  may  be  broadly  undertaken  to  the  ad- 
vantage of  all? 

At  first  blush  it  may  seem  that  our  interests  ar«f  t<io  diversified 
and  conflicting  as  manufacturers,  publishers,  jobbers,  dealers,  con- 
tractors, societies,  associations,  salesmen,  central  station,  etc., 
but  when  we  have  reviewed  all  the  interests.  conHicting  or  bar- 
uMwions,  the  fact  fcmaina  that  they  form  a  goMniuous  chain 
(kinirs  and  all)  from  the  manufacturer  to  the  consumer. 

This  great  body  of  86,oaneoo  censnmers.  spending  $ia,iooa,- 
000^000  annnally,  or  putting  it  into  the  bank  for  future  expendi- 
ture, controls  the  exchequer  from  which  we  are  all,  directly  or 
indirectly,  endeavoring  to  secuf*  an  honest  livelihood  in  turn 
for  the  making,  selling,  installing  or  distributinc  of  clectric.i! 
apparatus,  supplies  and  current.  If  this  be  true,  il  suijijcsts  that 
there  does  exist  a  community  of  intercut  among  us  all  f  ir  the 
promotion  of  the  increased  use  of  electrical  applia(u:cs  and  de- 
vices by  the  public  for  light,  heat  and  power,  as  against  all  eom- 
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pctidve  nmmi  and  mc^ieds  for  tbe  mbik  pwposM.   kuf  in- 
creased luccess  in  acooawlishmff  this  Ihrough  co-opeitiidn  ob- 
Tioa»ly  predicates  greater  dcmind  for  "Everything  Ehclrical 
from  the  coal  pile  to  the  final: iivlimcco  tiinMigh  whidi  the  public 

f?  electrically  served. 

'I  ■^ucL-tiuii  tlicu  is,  can  ;m\  .sclitiiie  o;'  1.11  S'-iical  co-operalion 
1.1  iJrjMbcd  wUich  will  biir.g  nbou;  th<'  result  dfsired  by  all,  and 
will  siK-ii  results  probably  be  ..ir>;e  rnuKi^li  to  ju>ti'y  she  expendi- 
ture of  both  time  and  money  in  their  accomplislimem  ?  This  is  a 
subjMt  virieii  lias  inierestcd  tlic  ineandeiccnl  lamp  manufacMrerH 
far  4  fcar  past. 

We  bdieve  sndi  GO-ofMntian  ii  not  enlj  posiiUc^  but  prafiubly 
w.  As  "faith  without  worita"  is  profit kai,  these  manutaicturers 
have  badtcd  their  faith  with  an  appropriatioa  of  $10^000^  to  wbidi 
ha»  been  added  another  $to/»o  from  other  aotttcci^  for  tbe  in- 
itiation of  the  plarn. 

Ii  rif.  ij.  It  iitirjied  to  undertake  practical  uork  along  m 

of.i-.iin;  in;  -,  tlir  jiiyli  the  medium  of  the  Co-ope r,i live  Eltttncil 
Dt  ', .  Ii  jiiin  111  \~-.i'r:ation.  While  t'cis  A  v-  ici  ition  will  look  to 
the  n)ani!f.icUir',  i>  generally  for  the  rtvciuic  wilh  which  to  pro«f- 
cute  the  plans,  e^jiial  importance  is  attached  to  securing  the  i-.j  7:1! 
cu-uperalioii  of  all  other  eleclriciil  interests,  societies  and  asso- 
ciations. 

It  would  at  this  time  be  premattin:  to  go  into  the  detailed  plans 
of  the  new  Association,  tmtti  ila  activities  had  both  aiouscd  and 

justified  sufficient  interest  in  Utcm.  It  may  be  said!,  however, 
by  way  of  passing,  that  they  have  been  fiiHy  and  freely  laid  before 

many  men  in  the  various  cicctrirr;!  iiiliri'sss.  whose  counsel  and 
criticism  has  hccn  sought  and  sccuruU.  Whatever  dcprcc  of  merit 
they  may  n;j'.v  p  ssess  is  attributable  to  their  hc.irij,  l  1  ■  ijieratioii 
and  encouragement.  As  initial  progress  in  (his  work  has  been 
possible  along  these  lines  in  the  past,  so,  for  the  future,  it  points 
for  cnntiniird  and  permanent  sncccs  (o  systematic  cultivation  of 
the  snme  sources  of  strength. 

Yonr  attention  is  respeafnlly  called  to  certaitt  campaigns  of 
commercial  busioe^s-getting  literature  whkb  cither  arc,  or  are 
about  10  be,  ianicd  to  all  the  central  Hf^ing  ttatiora  of  the  ooim- 
try.  in  direct  line  wfth  the  purpose  of  tbe  new  Association,  through 
the  medium  of  co-operating  advertising  agencies.  The  objects 
of  the  twvt  ,\ssociation  are  one  in  common  with  the  electrical 
technical  press  along  all  lines  looking  to  increased  commercial 
activity,  directly  or  indirectly,  in  the  s.ile  of  current,  and  it  will 
both  seek  their  co-operation,  ami  ctulcavor  in  turn  tO  CO-OpCralf 
wilh  Iheni,  along  any  practicable  lines. 

Finally,  coincident  with  the  recent  and  prospective  great  ad- 
Tanoes  made  by  the  mechanical  and  electrical  engineers  in  in- 
creasing the  efficiency  of  prime  movers,  the  means  of  iran»mis- 
sion,  and  the  final  appliances  through  which  the  public  is  served, 
this  new  Association  statids  for  a  vigorous  attempt  to  match,  and, 
if  possible,  to  exceed,  these  accomplislimen!''  in  the  commercial 
field,  through  a  general  appeal  to  the  selling  ingenuity  of  the 
fraternity  for  effort  along  co-operative  lines  To  you.  if  snf- 
ficiently  interested  in  the  detailed  plans  of  the  ifrw  .Association, 
as  they  have  thus  (r.r  Ih  'ti  i'.!".  i^n  r'  r'n-  A  r:;rr  ■.mnlf'  bu  plfa'-rij 
Upon  rquesi  to  submit  the  preliminary  pr<i<pectus  for  criticism 
and  comment 

Fighting  Fraud  Against  Corporatiom. 

The  annual  ni.  ctii  g  '  f  ih<-  Alliiiiice  .Against  Accident  Frauds 
was  held  at  the  fiolel  Astor,  New  York  Citv  nn  January  17. 
Between  forty  and  fifty  traction  compan  i  -  w.-rr  represented. 
Tiiese  oflioer^  were  elected:  Russell  -A.  Sears,  of  the  Boston 
Elevated  Electric  Railroad,  pieaideni :  James  R.  Pratt,  of  the 
United  Electric  Railways  Company,  of  Baltnnore.  vice-president; 
Chauneey  S,  Miller,  of  the  Casualty  Comiwny  of  America,  sec- 
retary and  treasurer.  Copies  of  barratry  bills  from  ^ff^rent 
States  were  discussed  and  a  sub-committee  was  appointed  to 
draf'  II  I  iK  1  1  clirik  tin  i;>cralions  of  "shy'=t<  r"'  i  r.^yers.  unprin- 
cipli  il  ;ili.'. '■iL-i.iii'-.  [Mi  l  wihicsscs  and  "amhnl.iuci,-  ciiasers." 

Ii  I..  <\]i >!.(;,  i;;<lf;inu  li;,  -lie  altendaiKC  of  representatives 
from  Canada  and  the  receipt  of  proxies  from  Great  Britain,  that 
the  Alliance  will  become  an  international  association.  The  Alii' 


anoe  has  ample  funds  to  defend  its  members  fiom  fraud  It  is 
estimated  tliat  $450^1x10  is  coltecied  in  this  coontiy  each  yeir  by 
means  of  fraudulent  and  exaggerated  claims. 


Lightning  Protection  Upon  Electric  Railwayt. 


An  intere>ling  recommendation  in  regard  to  lightning  protcc- 
tiiiii  ■ijii.r'.  electric  railways  was  ma'lf  liy  Mr,  H  W.  "i'o-.;iig.  ci 
the  Westinghonsc  Company,  at  the  Uocciubtr  intetiug  ol  lia- 
New  England  Street  Railway  Club.  Mr.  Young  pointed  o;U 
the  fact  that  many  mhcrcnt  failures  heretofore  erroneously  ;(>- 
scribed  to  defective  apparatus  for  lightning  protection  have  now 
been  eliminated,  and  urged  the  iroportaoce  of  co-operation  on  tbe 
part  of  operating  companies  wilh  a  view  toward  getting  a  better 
idea  of  the  quamitativc  tide  of  lightning  disturbances.  In  order 
to  secure  as  conclusive  evidence  as  possible  as  to  tbe  operation 
of  lightning  arresters  under  actual  service  conditions,  investiga- 
tions arc  recommended  with  special  test  papers  which  can  be 
placed  in  the  dischari,n-  of  the  arresters  .;ii  I  s  i  arranged 

that  no  discharge  can  pass  the  gaps  without  passnig  through  the 
record  paper. 

Mr.  Voting  reconinieiided  that  every  electric  road  shonid  place 
d)e  problem  of  lightning  protection  in  the  hands  of  a  special 
man,  equal  in  training  to  the  average  technical  graduate  or  first 
year  student  with  one  of  the  large  electric  companies.  It  would 
be  the  sole  duty  of  fliis  man  to  map  out  the  system,  locate  ar- 
rester*, see  that  they  were  properly  maiulainerl  and  well  grounded, 
use  tcll-:.:|r   lii-vi'-   wit",  iciy'  r'.'i-i  •: :)-.  i.f  ri'y.i' :  ution,  and 

report  rc^ul.irly  lu  liit  ui.iu.ijj;  1  .islvi  i-i-,'  li  i..  iV.e  damage 

done  to  apparatus,  appro.ximale  loss  cf  n  vi  1 -u  mm  i!:  ■>  applied, 
etc.  He  contended  that  the  cost  of  doing  this  would  be  a  small 
matter  in  view  of  the  resulting  benefits  to  the  system.  While  this 
rcconmiendaiion  is  perhaps  somewhat  radical— for  it  is  difBciilt  to 
believe  that  on  any  e.xcept  tlie  laq^r  tyttcms  there  would  be  woifc 
enough  of  this  character  to  keep  one  man  bnsy  all  the  time— there 
is  no  doubt  that  mere  systematic  efforts  are  necessary  on  the  part 
of  operating  companies.  There  would  seem  to  be  no  Special  diffi- 
culty in  assigning  the  work  ontlined  to  the  electrical  staff  of  a 
company,  holding  some  one  operating  engineer  or  assistant  re- 
sponsible for  the  condition  of  the  lifrhlning  protection  apparatus. 
Sikii  .'in  rmployc  would  in  efft  ;  i  In  ■^■•'.  r-iiKi  iiilf  ;  i  f  lightning 
protection,  and  his  duties  might  well  be  undertaken  by  majiy  other 
electric  companies  than  those  devoted  purely  to  electric  railway 
service. 


Competition  Between  American  and  German 
£lectric  Manufiactures  in  the  World's  Maricets. 


Some  interesting  statistical  iiotct  on  competition  between 
German  and  .American  electrical  manufactures  are  given  by 
Dr.  Glier  in  the  liUkirotfchnistht-  Zt-itSihri/t  of  January  4.  The 

writer  states  that  in  both  the  United  States  and  Gernniiy  the 
electrical  industries  have  grown  to  sudi  dimensions  that  the  out- 
put  is  larger  than  the  home  consumption.  Both  countries  are, 
therefore,  forced  to  cxpoi-?  pjirt  of  tlieir  production.  While 

the  ycirfy  ..f  t'u'  i  \|i.iti  ui  ilectrical  machiiuv  ;i|i|ilinnces. 

etc.,  trorr;  Gt  riii.iiiy  Wiis  in  liie  average  $11,000,000  during  the 
list  tiii\<  years,  (he  export  from  the  United  Slates  in  tgos 
aniounled  to  $12,000,000. 

Which  countries  represent  the  battleficlcl«  of  the  riv.1l  manu- 
facturers^ l-'ormerly  it  was  Europe,  and  especially  Great  Brit- 
ain, to  which  both  countries  chiefly  exported.  Thus,  the  export 
from  Germany  to  Great  Britain  in  190^  represented  ]0  per  cent 
of  the  total  export;  in  fgBg  it  was  9f  per  cem  and  in  ttjai  it 
was  ao  per  cent.  The  export  from  the  Unite<l  States  to  Great 
Britain  in  igol  and  in  1902  was  not  less  than  48  per  cent  of  the 
total  export.  .10  per  cent  !t,  i  jo^.  33  per  cent  1:1  n/q.  and 
15  per  cent  in  iqo.^.  On  'Iir  lurragc  during  the  year-,  hjiti  to 
1903  the  yearly  export  ft m  r,;rni,any  to  Great  Britain  r<-].ri 
»ented  $1406,500,  and  from  the  United  States  to  Great  Britain 
|2,530|i00O-that  is  twice  as  mndi  as  Germany.  In  recent  years- 
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however,  the  export  (rom  boA  flountfut  to  Gnat  Bntiin  h»s 

considerably  duuiitished. 

In  Belgium,  Russia,  Italy,  Spain.  Netherlands,  Sweden,  Nor- 
way, Austria-Hungary  and  Swiucrbmd,  the  German  exporter 
doet  not  appear  to  suffer  from  stmv Competition  oi  the  Ameri- 
can exporter.  The  four  chief  Eorapeaii  ctnuitrics  lo  wfaicto  Ger- 
maniy  exports  are  Great  Briain,  lUnai^  BdgiTmi  and  Italr. 

lo  eomiriet  oatiide  ol  Eunpe,  the  Admckbii  exporter  appears 
lo  be  ahead  of  tlie  Gennan  exporter  In  almoit  every  case.  In 
Canada,  Mexico  and  Japan  the  Aoierkan  exporter  reigna  su- 
preme. These  three  countries  bought  from  the  United  States  in 
l8(j8  electric  m.ichinery  at  a  value  of  $4,(xiO.(X!0  {30  per  cent  of 
the  total),  iti  11J04  $j.77ti.ooo  (49  per  cent),  and  in  1005  $4,026,- 
000  (53  f'*'^  cent).  The  consumption  of  electrical  machinery 
in  these  three  countries  is  increasing,  but  this  increase  is  com- 
pletely covered  by  export  from  the  United  States.  The  exports 
from  Gerattoy  to  these  three  countries  in  1904  amounted  to 

Wtdi  rapeet  to  South  Aaieriean  countries,  the  export  from 
Germany  Ins  increased  to  Ancntine  and  Brazil;  it  amounted 

to  $319,000  to  Argentine,  $52,000  to  Brasfl  and  l7ouixx>  to  ChUi 
m  1904-  The  total  exports  to  Argentine,  Chili,  Urt^nay.  Brazil 
and  nrere: 

1903  1904  1905 

lr..in   (icrmaiiy   $383,000  $36o/X)0  $  

From  United  States   4i3fioo         HT&fioit  sfiUfioo 

The  cxporta  fnim  Germaity  to  British  Atistralk  were  193^  in 
ipoj.  $44,000  in  1904,  while  the  United  States  exports  in  1904 
were  $314,000  and  in  1905  $663«oa  In  British  East  Indies  the 

I'ntted  States  are  also  much  better  represented  than  Germany. 

Strong  rivalr>'  still  exists  in  British  South  Africa,  with  the 
Americati>  ilu  id.     !  l.c  cv-jm  rn  from  Germany  were  $75,000  in 
1903  and  $65,000  in  1903.    The  exports  from  the  United  State» 
were  $69,000  in  i{M  fi32,i00o  in  igeg,  $KMjooo  in  tVHi  and 
000  in  1905. 

Electric  appliances  arc  exported  from  the  United  States  chief- 
ly to  Europe  and  cspedaliy  to  England;  but  Canada.  Mexico 
and  Japan  are  also  good  euammerSi 

The  only  article  of  tiie  deetrieal  industries  wMeh  is  exported 
from  Gemnny  to  the  United  States  to  any  considerable  extent  is 
arc  lamp  carbons,  the  average  amount  for  the  years  1890  to 
1894  being  yearly  $i6;00O,  for  the  years  1895  to  189ft  %70tOO0 
and  for  tlie  years  1900  'o  i<km  S4-).rx)'j. 


Polyphase  Truisfonnation. 


.•\  p:ni  iit  Kr^iiSL'l  January  16  to  Dr.  C.  P.  Sieinniclz  on  a  .system 
i  f  ili.iruMl  distribution  is  of  parliciiUr  interest  at  the  present 
time,  not  io  much  on  account  of  the  technical  information  which 
it  afToriJ>i,  but  owing  to  the  early  dale  at  which  the  application 
was  filed  and  the  broadmiss  of  some  of  the  claims.  The  invenlioii 
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is  indicated  in  the  accompany  ing  illustration.  It  rcUlcs  tu  general 
(0  the  transformation  from  two  to  tl»ee*plnM^  or  from  three  to 


two-phase,  as  the  case  may  lie.  The  method  employed  se«^ll^  to 
differ  in.ippredaWy  from  the  one  m  common  u«e  at  the  present 

time. 

i'iie  patent,  the  application  for  which  was  filed  on  April  13, 
1894,  contains  38  claims,  three  of  which  read  as  follows:  "(14.) 
The  oomltinatian  of  a  plurality  of  transfonner  windings  and  a 
eonnection  batmen  On  end  or  nppmxnnatdjr  the  end  of  om 
winding  and  appcoximately  the  middle  point  «f  anotficr  oi  Mid 
windings;  (is)The  nwdiod  of  electric  distribniian  hereb  set 
forth,  which  consists  in  generating  three-pba»e  currents,  traai- 
mitting  the  same  to  a  desired  point  or  points,  converting  such 
currents  into  quarter-iiha.sc  currents  and  utilizing  such  last-named 
currents  for  operating  translaiuig  devices.  (24)  The  method 
which  consists  in  producing;  two  ph.isc  alternating  current*  trans- 
forming the  same  into  three-phase,  alternating  currents,  trans- 
mitting the  energy  in  the  form  of  three-phase,  alternating  vat' 
rents  and  utilizing  the  energy  thus  traiumitted." 

It  may  be  of  interest  in  this  connection  to  mention  that  the  not- 
aUr  paper  by  Mr.  C  F.  Scott  00  "Polyphase  Tnnafflisaion."  which 
first  descrHiad  the  Scott  system  of  transforminf  from  three  to 
two  phases,  was  read  before  the  National  Electric  Light  Conven- 
tion at  Washington  on  March  1.  1804.  It  is  noteworthy  also  that 
on  .-\iigii'.i  iS<;i  i;]  dibcussitig  a  paper  by  Prof.  F.  B.  Crocker 
liciorL'  the  International  tlcttncal  Congress,  at  Chicago,  Dr. 
Stcinmet/  stated  that  any  system  oi  polvphasc  currents  can  be 
tratuformcd  into  any  other  system  of  polyphase  currents  by 
tning  only  two  slntionaty  tfanatormera. 


The  Muhicipd  Plant  of  Cumberknd,  Md. 

A  lUOMth  or  two  ago  considerable  publicity  was  given  in  the 
new^peia  to  a  dispatch  from  Cumberland,  Md,  stating  that 
the  cost  of  the  munidpal  ate  lighting  plant  there  was  only  |34^ 
per  light  per  year,  everything  ioduded.  We  have  obtidned  a 
copy  of  the  report  upon  which  this  daim  is  based,  but  do  not 
find  anything  in  the  figures  to  support  it.  As  we  are  at  a  dis- 
tance from  the  place,  we  have  asked  a  central  station  manager 
in  Maryland  to  discus>  an  J  analyze  the  rcpoet,  whldi  he  does 

in  the  subjoined  cr>nnn-.nnc  ition  : 

The  plant  in  i|uc-.lii  n  l^  \vor',,int;  ur.dcr  very  favorable  condi- 
tions, but  notwithstaiiditi^  ihiit,  I  can  show  a  cost  of  nearly 
$60  per  lanv.  The  plant  wa»  placed  in  a  small  building  next  to 
the  water  works,  and  by  adding  a  few  dollars  to  the  water 
employees,  and  hiring  an  electrician  and  ttiouner  they  were  ready 
for  business  as  far  as  salaries  were  concerned.  Taking  their 
figtirci.  which  are  absolutely  approximated,  except  salaries,  we 
have  $7,879,01  for  s.-ilarics  and  labor,  fuel  and  supplies,  $3,280 
6  per  cent  depreci.ition,  interest  on  bonds  $800.  making  a  total 
of  $io<j  V-oi.  Dt  il'  i  tiii^;  $2,000,  value  of  supplies  on  hand,  the 
total  cost  waa  $&,<t^tf.Qi,  or  per  lamp  for  263  lamps.  Bnt 

the  plant  has  cost  the  city  $40,000,  and  the  machinery  01  '.''k- 
antiquated  design,  with  four  of  the  five  .ire  machines  belted 
to  one  l8xa4  engine,  which  is  overloaded.  There  is  no  reserve, 
which  means  that  it  will  not  be  long  before  the  demand  is 
greater  than  the  capacity  of  die  plant;  while  breakdowns  must  be 
provided  for. 

In  my  figures  10  per  cent  depredation  will  be  charged,  al- 
though I  think  under  the  conditions  15  per  Cent  is  nearer  the 
truth,  hut  I  want  to  be  as  conservative  as  possihlei 


Co»t  of  |ibnt.  $40,000. 

Salaries  and  telwr  t).3])'S8 
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This  amount  divided  by  263  lamps  gives  $59.10  per  lamp  per 
year. 
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In  order  to  »how  the  unwisdom  of  the  dty  of  C—NrtinJ  is 
gong  into  the  elcciric  lighiag  hniiiifHi  whca  «  wgwiy  d- 
rady  focBMd  tad  doing  butimw  itood  radr  to  foniiib  tights  «■ 
chctp  as  sad  in  the  long  nm  ehcigtr  tlnii  the  cHy*  evoi  under 
favorsMe  conditions;  and  also,  bccatiie  the  infinmatioii  may  be 

useful, to  ntlu-r  m'.;r.iciii.i'itics.  that  may  have  this  subject  under 
consideratiun — I  take  Ihr  h'crty  of  submitting  a  history  of  the 
Edison  and  the  mar.ici)i.il  planti 

The  Edison  company  began  operation  in  i8ti4,  ^nd  from  the 
bcgimuitg  lighted  the  streets  and  alleys,  and  all  public  buildings 
with  tnamdescent  tights.  The  original  charge  (or  street  lighting, 
all  night,  and  every  night  in  the  year  was  $to.8o  for  lo-cp  lamps, 
and  ftaj»  for  ts<f  Uaept.  Later  aU  lights  were  changed  to 
i6-«p  lamps  at  $ia  |ier  year.  About  i^gc  the  Conndl  adwd  ior 
a  few  arc  lights,  and  the  oonpany  installed  »  WcstInilK>i»e 
2,oao-cp,  lo-amp.  arc  system  with  the  underatandng  that  after 
arc  liRhts  were  oiicf  avnilrtMp,  the  city  WOOU  glSdlMl^  re- 
place the  incandescent  liRl-.t?  with  arcs. 

When  the  company  tir^^  ^larll■^i  the  arc  system,  there  were 
about  five  or  six  arc  lamps  on  the  circuit,  and  after  about 
two  years  the  number  had  grown  to  about  a  doicn.  At  this 
point  H  dropped  the  price  from  $100  to  $91  per  year  per  lamp. 
The  Ci^  added  a  few  lights  each  year,  and  at  the  end  of  IJ  years 
the  oongmy  were  fnraishiiiv  the  city  only  97  Ivfata,  and  so 
scntlered,  tfaat  ft  nqnired  naiily  30  ndics  of  wire  to  reach  dw 
liglxts.  At  this  time  the  street  lighting  consisted  of  about  400 
incandescent  and  27  arc  lamps,  at  a  yearly  cost  of  less  than 
$7,500  per  annum. 

It  is  true  the  streets  at  that  time  were  not  .is  brilliantly  liglit- 
ed  :it  i>rr-.ent.  exceji;  whore  ll'.c  arc  lijthls  werf  (ilaced,  but 
the  400  incandescent  lamps  covered  all  alley>^,  dark  spots  and 
lloleB  in  the  city,  impossible  to  reach  with  arc  li|:;h(s  alone.  Do 
not  infer  that  I  consider  incandescent  street  lighting  superior 
to  arc  stmt  lilting.  I  bring  this  part  of  the  history  up  merely 
to  show  that  while  streets  to-4igr  are  'more  brilliantly  lii^ited 
under  the  present  syitem,  yet  there  are  many  daric  alleys  and 
holes  to^ay,  that  were  formerly  lighted  with  a  i6-cp  lamp,  while 
it  is  costing  the  city  100  per  cent  more  than  when  they  were 
buying  the  service  If  the  city  had  accepted  the  price  of  $60 
per  year  for  are  IikIiI'',  wliich  made  to  the  committee  ap- 
pointed liy  the  rfnincM  to  b'.iiM  tlic  addition  to  the  writer  w<irks 
for  the  electric  light  plant,  the  city  would  be  as  well  off  financially, 
and  ooosiderahly  better  olT  as  far  as  distribntiaa  is  ooooemed. 
and  at  a  considerable  less  cost  per  year. 

In  the  lirst  place  tys  arc  lights  properly  placed  wotild  be 
snOeiait,  and  at  a  eost  of  9lSo  psr  y«>r  would  tnonnt  to  liotsoo, 
and  no  incandescent  lig^  at  $is  per  year  would  make  275 
lights  at  a  cost  of  $11,700  per  arnitmi.  Many  of  the  dty  arc  lights 
are  erected  at  places  where  a  i6-cp  lamp  would  be  satisfactory, 
and  many  dark  hob';,  --.^.h  as  under  s'-.-ulc  tree-,  etc..  th.nt  have 
no  lights  could  be  iiglitcd  t<j  the  -ati^tafti m  of  people, 
at  a  cost  of  $12  per  year.  so.  175  ar;:  and  100  nu-aiidescent 
lights  properly  placed  would  give  a  better  distribution  than 
the  pnaent  system,  with  a  saving  to  the  taxpayers  of  $4,000 
per  annunv  and  rctief  from  the  present  antiquated  plant.  The 
problem  h  whether  to  add  to  dn  pf«Mnt  junk  pil^  or  throw 
it  oa^  and  spend  tSPfiBO  for  a  plant  that  win  be  adequate  to 
supply  the  demands. 

In  l8y7  a  number  of  ciliiens  thought  the  street  lighting  was 
costing  too  much  and  agitated  for  a  municipal  plant.  As  usual 
the  cry  struck  a  popular  chord,  as  a  cost  of  $35  per  light  was 
premised,  and  the  plant  was  to  cost  only  $»,cioo.  The  question 
was  put  to  a  vote  of  the  people  and  was  carried  by  a  large 
majority.  Aocordingly,  plans  were  drawn  and  bids  asked  for, 
hot  lafer  were  withdrawn,  as  no  bids  cane  within  the  amount 
of  hood  Hsue  of  IsoyOOA 

The  next  move  on  die  part  of  the  citizens  was  to  cheapen  the 
plans  so  as  to  come  under  the  $J0.i-»  -'i  ;■!•:  -  iprialion.  In  the 
mcantittie  the  company  offered  to  furi.iih  arc  lights  at  $(>o. 
and  trii'd  to  show  the  committee  that  ?jo,ooo  would  not  build 
the  proper  plant,  and  in  fact  the  nianager  is  on  record  as  say- 
ing that  if  the  city  was  hound  to  build  the  plant,  lliey  had 
better  spend  $40,000  and  build  a  plant  that  would  not  haix 


to  be  thrown  out  in  a  year  or  twa  A  construction  company 
undertook  to  build  the  plant  on  the  new  plans,  and  after  plac- 
ing all  the  poles  so  that  all  the  trees  fal  the  city  came  in  contact 
widi  the  wncsi  and  ptacmf  |P  per  eant  of  the  poles  a  ft  m  the 
giviHMl  Instead  of  6  ft.,  ft  broke  up  before  tfie  plant  was  com- 
pleted. 

The  plant  was  finally  placed  in  operation  in  September,  i8g8, 
and  from  the  very  first  night  was  overloaded.  They  ran  along  lor 
several  years  adding  lights,  until  the  engine  was  un.-.hle  to  pull 
the  load,  and  it  w  i  ,  r  rrt-s  .  iry  to  do  something.  Ailvice  was 
asked  and  I  made  a  suggestion,  and  a  rough  idea  of  what  was 
best  to  be  done  under  the  circumstances,  and  also  advised  them 
to  secure  the  services  of  an  efficient  electrical  engineer— which 
fhciy  did.  The  engineer,  a  capable  man,  looked  the  plant  over 
thoroughly,  and  later  submitted  »  report  advisfaif  jnit  ahont 
what  I  had  suggested,  vis,  throwhig  out  the  otkfiul  ffhiut. 
and  placing  proper  and  up-date  machinery,  capable  of  not 
only  caring  for  the  present,  but  for  the  future,  as  well  as  mak- 
ing proviiion  ice  the  fi^Mmff  of  the  hnildmgs. 


Electrical  £ngiAeers  of  the  Times. — ^XLVI. 

.Mk.  Cll.Skl.IS  !f.  I'KLiKKIULL, 
Charles  Reginald  UndcrhiP  was  burn  in  Cliappaqua.  X-  Y..  No- 
vember -J,  18-4.  lie  attendcil  the  public  schools  until  1891,  when 
he  entered  the  employ  cl  the  Westeni  Electric  Company,  New 
York,  in  the  inspection  department.  This  position  gave  him  an 
excellent  opportunity  for  the  study  of  telegraphy  and  telephony, 
and  while  gaining  a  practical  knowledge  of  applied  electricity  he 
also  acquired  a  technical  education  by  diligent  evening  stndy>  and 


MM.  CHAaua  a.  CKMaanx. 


by  oonrespoodence  mstruction,  which  secured  his  promotion  to  the 
charge  of  the  dectrical  testing  and  inapeetian  fai  this  depaftmcot. 
During  this  employaent  Mr.  Undeihill  designed  a  ntmiber  of 
electrical  testing  devicesb  whidi  greatly  increased  the  effidatey  of 

the  department. 

In  igoo  Mr.  Uiuierbill  accepted  the  position  of  chief  electrical 
engineer  of  the  Varle.v  Duple.v  Magnet  Company,  and  in  1901 
went  to  Providence,  R.  I.,  the  iiianntacluring  department  of  this 
company  being  at  the  .\irurtcan  F.Iecirical  Works.  Realizing 
the  lack  of  published  d.it  1  n  ^;.tdin>;  cUc;r":::agncts  and  solcnoids 

to  perform  a  given  duty,  Mr.  Underbill  devoted  several  years 
to  die  caieful  study  of  this  brandi  of  design,  and  in  ig04  read  a 
paper  on  the  subject  before  the  Northwestern  Electrical  Asso- 
ciation. In  the  same  yesr  be  published  a  book  entftled  The 
Etectroatagnet,"  and  a  number  of  articles  on  dectxomagnets  and 
solcnotds  for  the  technical  press. 

In  the  fall  of  I'XM  Mr.  Underbill  engaged  in  consulting  dec- 
trical enKinecring  in  New  Yi  rk.  He  is  the  inventor  of  an  instru- 
ment fur  [iriiiting  in  b'liKhs!'  c!i,iraclers,  Morse  messages,  fruiii  a 
regular  Morse  wire,  which  systtm,  vvbile  not  yet  in  commercial 
use,  has  attracted  much  favorable  attention.    Mr,  Underbill  is  a 

metnber  of  the  American  Institute  of  Electrical  Engineers. 
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CURRENT  NEWS  AND  NOTES. 

COLUSIBI.4  UmVERSITY.—'Vut  1906  CBlalogue  pf  Go1ibii> 
bi>  Uoivenily  shows  llic  total  nimlber  of  «flicers  of  administnitioB 
■nd  instniction  to  be  573.  mA  the  total  numlMr  of  resident  stn* 
dents  4,755,  »i  agatti$t  4^J3  last  year.  These  figures  do  not  in- 
cltule  the  extension  students,  of  whom  there  arc  nearly  one  tltou- 


AWAiriM,  ELECT KlCn  y.-\n  his  lirM  iimuial  report  t- 
the  New  York  I^Kislaturc,  \.  V.  \'  l-'rjnchot,  State  Superin- 
tendent of  Public  Works,  pomt»  out  that  the  number  of  boats 
nav%ating  the  Stale  canals  bas  fallen  from  several  thousand  to 
not  iMMt  llian  too.  The  (uperinlendent  recommends  the  abati* 
donmcnt  of  eertam  juns  of  iumsed  eamls,  which  would  curmil 
the  mimual  expenditures.  The  canal  sjrstem  is  dyiny  for  want  of 
elcctrilicatkM]. 

RECEPTIOS  10  PItur.  n:  aSV  UVf/.M— Previou*  to  hii 
departure  for  Ruropc,  after  a  season  of  lectures  at  HarvrirJ  and 
(.  i^Umibia,  and  elsewhere,  Prof.  Wilhelm  Ostwald  hui  consented 
to  meet  the  members  (if  the  New  York  Sei'tion  of  the  American 
Elcctrochemicnl  Society  and  their  guests  on  the  evening  of  Feb- 
ruary »  at  the  Cheniisu'  Qub^  108  West  55t)»  Street.  A  num- 
ber of  prominent  tcientilie  men  will  mafke  short  addresses  and 
a  sonvcnir  will  be  presented  as  a  tribute  ol  affection  frotfi  hte 
fbimer  students,  as  a  recognition  by  his  admirers  of  hit  services 
to  eleetrochetmstry.  Members  of  the  affiliated  sdentifie  socie- 
lie*  of  the  eily  are  e&peciail.v  nivited  to  be  present. 

ClltP  OF  THE  OLD  BLOCK— A  telegram  from  Pittsburg 
of  January  21  remarks:  "George  Westing h  ii-'  ,lr  .  only  son  i>f 
the  inventor  and  manufacturer,  i»  working  in  the  Wcstinghouse 
electric  plant  at  F.as|  Pitt^HIIV  U  Sn  amwentice.  lie  was 
graduated  from  Vale  last  year»  and  after  a  few  months'  rest 
etitered  the  shop  on  January  1  to  leant  the  business.  He  receives 
precisely  tfae  same  treatment  as  the  other  employes,  carries  his 
dinner  in  a  tin  pail,  and  rides  from  5i>litude,  the  Wesiinghouse 
mansioti,  to  the  works  in  a  street  car.  S'oung  Weatinghouse 
will  take  a  complete  cour«e  in  electricity,  going  through  all  de- 
partments of  the  plant." 

7V0- FOOT  TOWER. — Annouiwemenf  has  been  made  by  the 
Fricdc  Globe  Tower  Company  of  its  dctiiute  plans  for  a  700  ft 
steel  tower  at  Coney  Island.  The  i>r<ipi>sed  tower  will  bf  .<  «'  11 
in  diameter  and  contain  a  pcdes'al  roof  garden,  to  he  piaced 
tSO  ft  above  the  ground,  uidnding  a  reslaurant.  theatre  and 
roller  akaliug  rinh;  an  aerial  hippodtonH.'.  250  ft  .above  ihe 
groBid;  a  moving  eafi  and  dance  hall,  ft.  up:  a  palm  garden 
at  400  ft,,  an  observatory  platform  at  9Q0v  and  stilt  higher  a  branch 
of  the  Weather  Bureau,  incIudinR  the  largest  revolvinu  search- 
light in  tin-  world  It  is  estimated  that  more  than  7.000  ton' 
•  ■f  steel  will  be  uicd  in  Ihc  structure,  which  is  to  be  fire-proof, 
and  the  cost  of  which  is  placed  at  $973,500 


/.V  A  LIPRAKY  \n  intircsiing  illustration  of  the  way  ui 
which  electricity  i-  xupvr-tiiiiiK  if.i-  and  Oil  for  high-<la«  illunil- 
nali'<ii  i«  found  in  the  1ilir:iry  cif  the  Hotd  TtMiraine.  Boston. 
The  library  is  well  known  to  hotel  patrons  as  one  of  the  eosieiit 
comers  m  the  Hub,  and  its  well-sloclced  bookshelves,  easy  chairs 
and  open  fire-place  are  deservedl>  popular  with  the  guests  of  the 
Iwiw.  The  table  Huhtimt  i«  aceomplished  hy  handsome  lamps 
\\  '.\}:  Standards  and  shade*  bearing  a  cli)Se  resemblance  In  the 
fiitiiiiiar  oil  haTi<]Uct  lamps  <>f  earlier  days;  hot  in  place  of  ill- 
smelliuK  anil  leaky  nil  or  of  >lifliiig  nas  burners  the  lamps  are 
all  e<|uipped  «ith  incundesreiit  ekclnc-  The  clean,  cool  and 
esen  ilhiniiiiati<in  which  results  i<  a  part  of  the  alnnxphcre  i>f  tliis 
aliraciive  rootn,  and  the  use  of  electricity  i<>  a  by  no  means  negli- 
gible  factor  in  the  preservation  of  its  handsome  fnmishmgs. 

THE  PRITZ  COLP  MEDALj-The  Jalm  Frite  aotd  medal, 
founded  on  the  occasion  of  the  eightieth  birthday  of  the  veteian 
steel  engineer  and  manufacturer  in  tgo2,  by  the  four  national 
engineering  societies,  has  just  been  awarded  to  Mr.  Gcotkc  Wcst- 


inghouse by  the  board  of  trustees.  The  medal  is  by  the  deed  of 
foundation  to  be  "awarded  for  notable  scientilic  or  industrial 
achievement"  and  the  "specific  achievement"  which  will  be  named 
on  the  certificate  is  the  Wettinghouse  air  brake.  The  first  re- 
cipicnt  of  tbe  Frits  nwdal  wuf  Lord  Kdvin:  Mr.  WettitvhOHie 
is  the  first  Americao,  The  medal  represents  in  reality  th^  initial 
result;  of  united  effort  and  co-operation  among  the  national  en- 
gineer in.;  pieties.  The  next  result  has  been  the  gift  of  Mr. 
.\ndrt  .\  Cunegic  for  the  United  Engineering  Building,  of  over 
S]  .(xxi.coD,  the  societies  furnishing  the  land.  Of  the  $Joo,ooo 
required  by  the  American  Institute  ol  Electrical  Engineers,  that 
society  has  already  pledges  for  over  $too)iooa 

NATIONAL  ELECTRIC  UGHT  ASSOCIATtON.~Vlx. 

W.  C.  L.  Eglin,  secretary  of  the  association,  .ann<iuiKel  that  the 
rwenly-tiinth  convention  of  the  National  Electric  Light  .Associa- 
tion  will  he  held  at  .Atlantic  City,  on  the  New  Jersey  seashore, 
on  June  5,  6,  7  and  8,  l<X)6.  Owing  lo  the  many  additions  to  the 
membership  of  the  association  now  being  made,  as  well  as  other 
i  vuicnccs  of  increased  inierett  in  the  association  work,  it  is  con- 
fi>leiitl>  hsdieved  that  all  prcvions  records  of  attendance  will  be 
broken.  It  is  the  intention  to  provide  a  suiuUe  hall  for  such 
exhibits  as  may  be  atade  by  the  manufacturers  and  supply  dealers 
who  are  members  of  the  association.  Atlantic  City  at  dut  season 
of  the  year  is  most  attractive,  being  all  furbished  up  for  the 
summer  trasiness,  which  begins  with  a  rush  one  or  two  weeks 
later,  ft  is  understood  that  no  particular  hotel  will  be  made 
headriuancr'..  and  that  the  sessions  will  be  held  on  the  pier.  Due 
annauncenicni»  will  be  made.  Mr,  O.  F.  Porter  will,  as  usual, 
be  the  ctRcient  master  of  transportation, 

iVOffit  LABOR  AGREEMBST.-VrtiMnA  W.  C.  Gotschall, 
of  the  New  York  &  Portchestcr  Railroad  is  anxious  to  avoid 
any  conflict  w^th  the  labor  unions  and  wants  to  make  everything 
sure,  in:idifg  the  final  .iciion  whiih  it  i>  hoped  the  Board  of 
Fstiniati  w  ul  be  aide  1<>  take  on  Jami.iiy  Jt>.  as  to  the  .1  .\  .irding 
of  the  franchise  To  i>re\cnt  strikes  during  the  constr  ".i  11  if 
the  New  York  &  Porlclie«ter  Railroad,  the  road's  managcnieni 
and  a  committee  of  the  Central  Federated  Union  are  negotiating 
for  an  agreement  for  three  years  on  the  same  ba^is  as  the  agree- 
ment between  the  Rapid  Transit  Comnn*Moner  of  the  Central 
Pedcntted  Union  and  the  Rapid  Transit  Contractors'  Association. 
The  latter  agreemem  covered  all  the  work  in  the  building  of  the 
subway  until  it  was  oonqdctcd.  The  agreement  between  tile 
cmtral  body  and  the  contractors  for  the  construction  of  the  snb- 
way  was  drawn  up  after  a  general  strike*  had  taken  place  some 
lime  after  the  work  itartcd,  and  enabled  the  coiitractor.s  to  com- 
plete it  mud)  sooner  than  they  would  otfaerwise  have  done 

CVRISC  SEASICKNESS.^A  curious  chair  invented  by  Dr. 
C  BrendaJ,  of  Tdrapcakowka,  Russia,  has  recently  been  untkr 
lest  on  the  Hamburjr- American  liner  Patritia,  plying  to  New 

York,  and  on  rue'  -!'  Channel  steamer  Prrrgrinc  It  is 
described  in  the  Siirniitic  .imcriion.  The  invemiiMi  consi-ts  essen- 
tially in  making  the  movements  of  the  ^hip  when  pitcbiug.  rolling, 
heaving,  and  stitiitg  less  felt  by  the  passengers,  hy  providing  spe- 
cial chairs,  couches,  or  a  whole  platform  forming  part  of  the  deck, 
and  giving  in  tli««e,  cither  by  machinery  or  by  hand,  short  up  aitd 
down  nio\ements.  Consequettll)',  as  the  long  movements  of  the 
vessel  are  thus  changed  into  a  gmt  number  of  short  motions, 
which  are  constantly  interrupted  by  brief  movements  in  an  oifio- 
site  dircctipn,  the  causes  praducmg  seaticknesa  are  oonnter- 
acted.  The  device,  which  is  illustrated,  consists  of  a 
chair  with  the  ."icat  niovabi)  nrringed  with  respect  to  the 
legs,  arms  and  hack.  The  short  up  and  down  movements  are  giv- 
en by  a  small  electric  motor  located  between  the  legs  of  tin  rhait. 
and  connected  by  means  of  a  belt  with  an  eccentric  actuating  the 
•CM.  The  speed  and  intensity  of  the  movement*  can  he  regulated 
tMrlwcen  considerable  limits  by  means  of  .suitable  devices  incor- 
porated in  the  mechanism.  A  number  of  passengers,  who  have 
tried  the  device,  declare  that  white  Itwy  were  in  the  chair,  they 
felt  Tio  symptoms  of  illness,  but  when  no  longer  unng  it.  the 
seasickness  in  some  cases  at  once  retunied,  although  not  ki  others. 


.  kj  .i^cd  by  Google 


EI^ECTRICAL  WORLD. 


ST.  LOU/S  STREET  RAILWAYS  earned  iTOtaooyMD  yu- 
■engen  in  igoSt  «  £gare  tl»t  ms  tirisr  exceeded  Igr  afVMauooo 
In  the  ^b/momaiA  year  of  tgni.  wfcn  the  Lo«i«i«a*  PtudMie 
Sai9««itioa  wu,  hcM  then; 

NIAGARA  iVATER  -.\:  \Va^ll:ngto:l  un  January  19  Repre- 
sentative Burton,  oi  Ohio,  tiilroduccU  a  joint  ri;^oluUo»  asking 
for  an  earl/  report  regarding  the  use  of  the  water  flowi:))^;  over 
Niagara  Falls.  The  repot  is  rcqaested  froin  the  United  States 
mcmben  oi  die  Interaatiainl  Watenvay  Cbununioii. 

ELECTRTC  AVTOMOBlLES^Tti  tomtefkm  with  the  two 
great  automobile  shows,  the  Xew  Yrrl:  ''  ''  r,r.  Company  Jid  an 
effective  hit  of  advertising  by  directing  autjition  to  the  faalities 
furnislicd  by  5'jcli  a  rtntral  statimi  5up;)ly  as  Hi.  own.  Nearly 
all  the  uptown  stables  and  garages  have  Edison  charging  service, 
and  the  company  itself  has  no  fewer  than  50  electric  automobiles 
in  ute,  indudinK  runabouts,  delimy  wagon*  and  truda. 

PORTO  RICO  BY  mRELESS.-Cov.  Winthrop,  of  Ptorto 
Rico,  American  West  Indies,  has  adcnowledged  the  receipt  Of 
the  first  paid  wireless  mess.iK''  bttwccii  Nrw  York  City  and  Porto 
Rico.  It  was  sent  on  JanuLir>  6  a:i.J  rei.i  vi  d  the  same  night,  al- 
though owing  to  ar.  aliscnct!  ui  ir.iand  facilities  1*  v.ai  not  dcli'.erc(i 
at  the  Executive  House  until  next  morning.  The  message  was 
tent  through  the  Mwlnttaii  Bcadi  Station  of  the  Atlmtic  De 
Forest  Wireless  Compnny  as  a  test 

OLIVER  VP  AGAIN.— \n  the  New  York  Legislature  at  Al- 
bany, N.  Y.,  on  January  to,  the  distinguished  statesman  and 
patriot.  Assemblyman  Oliver  fDiTii  ).  Xrw  York,  introd-nsd  a 
series  of^ills,  two  of  which  provide  ior  municipal  ownership  in 
cities  of  the  first  class.  He  declared  that  he  had  introduced  these 
bilk  when  be  was  in  the  Assembly  in  i8g&  One  provides  for  city 
owaenihip  of  Bi^tthv  fsidlities,  ^  other  for  that  of  street  nS^ 
roads,  nrfaach  dented  and  undergnMind. 


CHICAGO  MUNICIPALISM.-M  Chicago,  on  January  18; 
the  City  Council,  in  special  session,  did  all  it  could  to  advance  the 
Riutiii.  ipal  ownership  plans  and  passed  the  rcit  on  to  tiie  peoplt^ 
The  frandiiie  extension  ordioaneea  were  bid  away  to  resl^  with 
no  dmee  of  an  awakening;  at  least  nnlil  silcr  tiia  April  deetido. 
At  (he  tnuitian  sittalloa  stands  now,  the  voters  of  Chicago  wiU 
have  to  decide  irrevocaMy  next  April  wTtetTier  or  t«ot  they  want 

to  borrow  $75,O00j00O  and  Ro  into  the  street  railway  buslijes-i 
or  leave  it  to  private  enterprise,  under  proper  control  and  reg- 
tdatiob 

ENDOWMENT  FOR  SCtBNCE-By  tiie  temw  of  Hit  wQl 
of  W.  C  Putnam,  the  Davenpott  (Iowa)  Academy  of  Sdenees 
becomes  prospectively  one  of  the  most  ricfa]y  endowwl  hwtitH- 
tuws  of  its  Icind  in  this  country.  Mr.  Putnam  left  an  estate  of 
$700,000  with  provisions  for  limited  incomes  to  relative;,  the  re- 
mainder of  tlie  revcrmi-s  to  be  paid  to  the  aeac!cmy  and  tlic  entire 
estate  to  go  to  that  institutiun  at  the  death  of  the  surviving 
brothers  and  sisters.  His  art  collccticn  .-md  library,  f.-cn  the  ino;i 
valuable  private  collection  in  the  State,  are  left  to  the  acideniy, 
with  provision  for  a  ?ire-pri:"  f  building  in  which  they  are  to  he 
inttalied.  Mr.  Putnam  had  been  a  leading  financier  and  business 
man  of  Davenport  for  yearsi 

NOVEL  COSCnJ.ATfOK  -The  announcement  is  made  fh.-»t 
the  presidents  of  ttir  Clianilicf-  "i  Commerce  of  Troy  and  Al- 
bany have  been  elected  members  of  the  hoards  of  directors  of 
tlie  United  Traction  Company  of  Albany.  They  were,  so  to  speak, 
made  en-oSoo  memhen  of  the  board,  it  being  arranged  that  their 
meccsiafs  In  the  prsiidsndce  of  the  Oamben  riMold  stneeed 
(hem  hi  die  boafd  of  flie  United  Traction  Company.  The  Dela- 
ware h  Hudson  Company  recently  purchased  absolute  control  of 
the  United  Traction  Company  of  Alban}-.  partly,  it  ws.^  imc.-r- 
stood,  for  the  purpose  of  forestalling  keener  competition  between 
the  railroad  and  An  snburbaa  eteelric  lines  ol  the  United  Traction 


Cotnipssiyi  To  mainuin  bamoniotts  rdatioos  with  the  public,  the 
caanad  con««qr  bas  indadcd  these  two  fepfeicatatives  of  the 
basBHSs  interests  of  Tiqy  and  Allwiy  who  may  be  expected  to 
preacBt  the  public's  side  of  all  questions  whicb  may  come  before 
the  board  of  the  United  Traction  Company,  tt  will  be  interesting 
to  see  how  this  plan  wodis  out  in  practice. 

ELECTRIC  FREIGHT  HAVLACE,-Thc  Massachusetts 
Elcctik  OwiiBnny  is  fWiparim  to  eaier  the  frdgbt  and  eivreas 
business  and  has  seenred  the  ooascnt  of  varions  dties  and  towns 

between  Fall  River  and  Boston  and  many  on  tlK  North  Shore. 
It  bas  now  ukcn  the  matter  before  the  railroad  commissioners 
for  their  approval.  On  the  South  Shore,  Brockton  alone  will  give 
the  Old  Colony  Street  Railway  Company  a  large  express  busi- 
ness in  the  shipment  of  leather  from  Boston  and  Fall  River  to 
the  Brockton  factories  and  the  reshipment  ot  shoes  to  both  dties. 
On  the  North  Shore  the  Boston  &  Northern  Company  can  effect 
a  large  saving  in  the  transportation  of  its- coal  from  tidewater 
to  its  power  bouses  instead  of  paying  heavy  freight  rates  to  the 
Boston  ft  Blaiae  Railroad.  There  »t«  alio  pmipeels  of  «  laiige 
and  namnerative  biisiiiew  awaiting  the  inangnntion  of  a  gen- 
mi  frc^t  and  express  service  on  the  North  Shore. 

U  IRELESS  STATION  AT SEAGATE.'^Tht  Marconi  Wire- 
less Tel^raph  Company  has  aanounced  the  opening  of  »  new 
station  as  a  part  of  the  galehonse  at  Seagate^  the  snmmer  resort 
at  the  nortbon  end  of  CQOCgr  Hand.  Outside  it  k  a  mait  1  jo  ft, 

high,  from  which  the  wires  (ire  strong,  and  which  lead  into  the 

opcratini;  noni.  The  station  is  connected  with  all  [loints  in  the 
United  States  by  tetegrapii  lines,  and  the  ilarvoni  apparatus  in 
of  the  latest  pattern,  and  provided  with  a  new  attachment  to 
prevent  interference  by  any  otiier  wireless  system.  The  station 
has  an  effective  forwarding  range  of  200  miles.  Its  receiving  ap- 
paratus is  capable  oi  handling  messages  from  any  distance.  The 
new  station  forms  the  final  link  in  the  chain  of  stations  wherdiy 
all  the  big  Atlantic  l^ers  are  Ini  communication  with  shore  tm- 
Intefmptedly  for  between  60  and  70  hours  from  tibeir  New  Yoilc 
docks.  Incoming  vessels  first  get  Into  tondi  with  O^e  Rsee^ 
Newfoimdiand,  when  f.soo  miles  away  from  Sandy  Hook.  Before 
they  Inse  touch  with  Cape  R.ice  they  have  picked  up  liable  Island, 
o!f  the  Nova  Sctia  coast;  before  dropping  Sable  Island  they  have 
opened  communication  with  .'^ia-ronqctt,  .imi  then  they  arc  suc- 
cessively in  communication  with  Sagapooack,  Babylon  and  Sea- 
fate.  Oiitgoiog  ateimers  reverse  this  process. 

FIVE-CSitT  TELEPHONES,— V«t  later  Aan  IvSy  i  dua 
year  the  New  York  Telephone  Company  will  put  in  effect  «  flva- 
cent  pay  station  rate  in  Manhattan  and  Brooklyn  as  against  the 

present  p.iy  statior:  xuXt  iii  lo  cpnt>,  Tlie  f;ve-ce:it  rate  will  be- 
come operative  iii  both  b^jroughi  at  tlie  s.-cine  tune,  and  the  oti'y 
reservation  tb.it  will  be  made  will  be  at  iKitei^,  where  the  hotel 
management  itself  holds  to  the  present  ten-cent  r.ites  for  service 
from  rooms  and  apartments.  Addressing  soitie  400  local  repre- 
sentatives of  the  Bell  system  in  the  New  York  territory,  assem- 
bled at  dinner  last  week,  Mr.  U.  N.  Bethdl,  ge;iera]  manager, 
said:  "The  great  dement  that  has  tendered  the  reduction  of 
rales  poaiiKe  has  been  fhe  oondcnaaiioii  of  tiie  New  Yorlcfaasiness 
by  Ae  inoeased  number  of  exchanges  or  central  offices  and  the 
consequent  decrease  in  the  distance  of  the  subscriber  from  his 
ccntr.-:l  ofTlec.  This  has  tended  to  reduce  the  cost  of  maintenance 
and  has  inerf.Tsed  Iho  efficiency  of  the  service.  Now,  regarding 
-iliposiiinii  coti;(:ani;  ■■,  1  d  i  rtot  want  to  blind  my  eyes  to  the  fact 
iliat  the  Beli  companies  have  opposition  in  many  places,  but  1 
do  not  believe  the  driv  ever  will  come  when  the  public  will,  for 
any  length  of  time,  tolerate  the  existence  of  two  telephone  com- 
panies in  the  field  because  of  die  annoyance*  and  ttw  expcuse  of 
double  service.  The  only  advantage  to  tat  publie  from  an  ind;- 
pendcnt  company  it  that  the  mdependent  company  makes  the 
older  company  more  regardful  of  the  rights  of  the  public  and  of 
the  dill}"  the  ennipany  owes  to  the  public  Since  I  have  been  con- 
nected with  the  New  York  company  it  has  continued  to  do  busi- 
ness juil  as  though  it  had  a  competitor  ou  the  same  block  and 
doing  bitsineis  on  equal  terms." 
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FOR  A  C.IXADI.IX  KO.!D.—h  is  stated  from  Toronto, 
Canada,  that  the  Temiscaming  Railway  Commission  have  recom- 
niendfd  the  ndvisability  of  electrifying  the  Tcmiscaraing  & 
Northern  Railway,  which  i*  owned  by  the  government,  for  the 
entire  distance  so  tar  constructed,  about  151  mites,  it  i*  pro> 
posed  to  Qbtain  tSie  pow«r  fraoi  (he  water  falls  along  6te  line  ol 
the  rMd. 


VICA  IS  I'ERU.—  h  i-  -t.-.tol  t--..-.t  ■•.■■.iiJ  vc-in<  .it  mica 
have  been  discovered  at  Qniicj.  a  sm.ili  port  1  u  the  coast  of 
Peru,  situated  but  a  few  miles  from  Mollendo,  a  v!  llni?  a  syndi- 
cate headed  by  tlie  lirm  of  Carlos  Aranuyo  has  been  formed 
to  exploit  the  discovery.  It  is  thought  that  the  Peruvian  mica 
vill  fating  a  high  price.  a»  it  is  almo>t  as  tEanqiaKiit  as  glasa 
and  m  laige  sheets. 

ELECTRICITY  IS  SPAIS.-V.  S.  Commercial  Ageut  Mil- 
ton M.  Price,  of  Jcrc7  dc  la  Frontera,  reports  the  building  of  an 
electric  railroad  in  that  section  ol  Spain.  He  aajrs  that  there  are 
no  railroads  being  amstracted  in  Andahisia.  Soaie  years  ago 
*  route  was  smwytA  and  calimatea  nrnk  from  Jtm  to  Alge- 
dras  to  save  too  miles  of  travel  by  the  present  raOroad,  and 
.mother  was  projected  to  two  cities  40  or  50  milej  from  here, 
Iiiit  no  construction  company  ha.v  yet  been  formed.  They  arc 
now  building  an  electric  tramway  fr  nn  C:uVit  to  San  Fernan- 
do, a  distance  of  to  miles,  and  it  is  piofiosed  to  run  the  track 
around  the  city  of  Cadir  Other  Spanish  enlerpri'ip*  of  a  limi" 
lar  character  have  been  noted  in  these  pages  recently. 


INVESTIGATISG  UTIUTtBS.-lSarvkk.  Mitcfadl  ft  Ca. 
chartered  aoeountanta,  have  been  appointed  aeoounlants  to  the 
committee  of  the  National  Civic  Federation,  which  is  to  tnalce 

an  exhaustive  cvaniination  in  the  principal  cities  of  this  country 
and  of  t'nrope,  in  order  v  drtcrtiimc  whether  11  is  profttablr  for 
tnunicipalitie;  to  own  thi-ir  own  pnblic  utilities.  The  investiga- 
tion will  include  an  exainin.ition  of  the  accmnls  of  the  principal 
gas,  electric  light,  water  and  «.lreet  railway  plants,  whetlier  pri- 
vately owned  or  at  present  owned  by  the  municipalities  in  which 
they  are  situated.  It  is  expected  that  the  work  will  start  with- 
out delay.  The  cost  of  the  work  is  being  defrayed  by  general 
subscription. 


t'ROTF.CTlOS  AGAISST  CRAFT. -M  Albany,  \.  Y.,  en 
.liuuiary  I"  Senator  Marks'  .Xiiti-Grafting  bill  was  reported  by 
the  Senate  Committee  on  Codes.  The  bill  provides  that  every 
corporation  such  as  gas,  railroad,  light,  power,  telcphonet  public 
service;  transportation  and  finandat  companies  must  twitbin  ninety 
days  after  the  adjonrnment  of  the  Legislature  file  with  the  See* 
retary  of  State  a  sworn  and  detailed  statement  of  all  expenses 
incurred  or  paid  in  connection  with  the  employment  of  attorneys, 
couniel  or  legi..lative  expeuse-s  f<ir  promoting  or  opposing  legis- 
lation. Senator  Marks  believes  this  publicity  will  prevent  lobby- 
mg  an<l  grafting.  The  word  "graflmg*  has  been  Mrlchcn  ont  of 
the  measure. 

HKnOKI.YX  MVSICII'AI.  77<rO/-/-/i  J'.'f.— Borough  President 
Hird  S.  Coler.  «if  Hrooklyti.  proposed  that  the  city  shall  make  an 
actual  beginiiir  i  tlie  tnatler  of  municipal  ownership  of  street 
surface  railn.iaii*.  .Mr  Coler  plans  thai  the  city  shall  lay  and 
own  tracks  in  Livingston  Street,  Brofiklyn,  when  that  thorough- 
fare is  widened,  and  lease  them  for  short  terms  to  the  local  rail- 
road companies.  Livingston  Street  is  to  be  widened  to  relieve 
the  congestion  of  travel  in  Fulton  Street.  Already  the  Brooklyn 
Rapid  Transit  Company  has  applied  for  the  privilege  of  laymg 
and  niiiig  tracks  on  the  widened  street.  Mr.  Coler  asserts  that 
Livingston  Street  is  tfte  "only  remaining  key  to  the  city  railroad 
situation  in  Brooklyn,"  In  a  letter  which  he  sent  i  >  ! :iii.;lnf«r 
Nichols,  of  the  Franchise  Bureau,  he  disapproved  of  llie  Rapid 
Transit  Company's  application  and  urged  that  the  city  construct 
the  road,  leasing  it  for  periods  ui  one  or  two  years  to  any  com- 
pany desiring  it. 


THE  VICTORIA  FALLS  PROJECT.— In  a  letter  to  the 
1j  I  0  :i  7  i»Ji-,',  Mr.  W.  B.  Esson  after  di&cussing  some  of  the 
tujilrovL-.-tcd  pumts  relating  to  the  project  for  transmitting 
power  700  miles  to  the  Rand  from  the  Victoria  Falls  of  the 
Zambesi,  concludes  that  from  all  of  the  data  so  far  at  band, 
there  is  no  reason  for  believing  that  the  proposal  to  utilise  the 
falh  on  an  80b000-hp  scale  is  eoonomieally  sound,  and  that  its 
realisation  would  be  eoniBwreially  suceessful.  Me  estimates 
at  ISiOooyoac^  the  eoat  ol  a  line  to  transmit  ao,ooo  bp,  and  at 
$30)OOOuOOO  die  line  for  transmitting  80,000  hp,  including  pro- 
vision for  spare  conductors.  The  annual  cost  of  the  latter  would, 
at  10  per  cent,  be  $2,000,000,  while  the  coal  and  water  bilU  of  a 
Steam  station  of  the  same  capacity  would  be  ll^iy^goa 

BVRKOWING  IN  BROOKLYN  BOROUCI I -Dcpuiy  Cotn- 
missifiiiit  .  f  Water  Supply  Cozier,  >  f  il.I  n,  i,  pvriVcting  a 
scheme  by  vviiich  the  city  will  be  able  to  give  important  informa- 
tion to  corporations  and  contractors  regarding  sub-surface  con- 
struction in  that  borouRh.  The  plan  has  been  drawn  up  by  Elec- 
trical Engineer  H.  S.  Wynkoop.  The  deputy  commissioner  says: 
''Mr.  Wynkoop's  plan  cixitemplates  an  expenditure  of  $150,000 
to  secure  a  revenue  of  $50,000  per  annum.  It  gives  informatitm 
quickly  and  reliably;  it  docs  awa:^  with  gncsswoilc  and  enables 
the  mmictpal  cfigineeis  to  draw  their  specifications  lo  closely 
that  contractors  may  snfamit  the  lowest  bids  possible  for  the  actual 
work  to  be  done;  it  ctmserves  what  little  space  remains  Ixneath 
Our  roadways;  it  insures  the  greatest  dispatch  in  opening  ,Tnd 
closing  the  streets.  Municipal  engineers,  contractors  and  cor- 
poratioa  officials  are  united  in  their  advocacy  of  the  proposed 
plan." 

REDUCTION  OF  PRlCEi-With  regard  to  the  eiftct  of  the 
reduction  in  the  price  of  current  to  10  cents  the  kilowatt-hoar,  a 

question  raised  in  the  New  York  Tiniis.  Mr.  .Arthur  Williams, 
general  inspector  for  the  New  York  Edison  Company,  produced 
data  gathered  by  his  clerks.  Comparisons  were  made  in  batclie* 
of  fifty  patrons  in  difTerent  localities.  The  chief  object  was  to 
sec  whether  these  patrons  were  adding  to  their  consumption  of 
current.  Fifty  ctistomers  in  the  East  Sixties  showed  a  reduction 
in  the  bills  amounting  to  25  per  cent.  In  another  section  an  in- 
creased constimption  of  12  per  cent  was  shown,  with  a  decrease 
in  the  bills  of  i<)  per  cent.  Fifty  west  side  houses  showed  an 
increased  consmnption  of  it  per  cent,  and  a  decrease  of  as  per 
cent  in  the  bills.  Another  batch  of  fifty  patrons  showed  that 
there  was  kas  than  I  per  cent  increase  in  the  use  of  electricity, 
and  that  the  decrease  m  the  money  paid  the  company  was  fullv 
!  ;  I  r  ( cnt.  The  New  York  Edison  Company  is  making  good 
tlii^  '.-u.ition  by  a  vigorous  and  strenuous  campaign  for  new 
bii  Ml  ir  :  its  reports  show  a  banner  month  of  new  contracts 
in  December. 

EFFECTiyE  JOURNAUSU.-hM  November  we  called  at- 
tention to  dw  spirited  maimer  in  which  "Mr.  J.  C  Donnetl,  of  the 
Maryville  (Mo,)  Electric  UghC  ft  P'jwer  Company,  had  fought 
the  battle  for  his  company  against  outside  promoters  by  means 
of  a  daily  p,ipcr  of  his  own  publication  called  the  Gas  Srws.  .\ 
recent  note  from  Mr  Donneil  says:  "In  order  to  round  out  the 
work  and  eliminate  completely  any  further  efforts  of  the  kind 
on  the  part  of  the  city  council  and  their  official  "irstsn,  T  found 
it  necpss.nry  to  issue  a  sequel  to  the  Gas  SezL-s  and  n:,mc:\  t  Th< 
Sfimkiigkt.  One  issue  of  that  completely  closed  up  the  oAicial 
organ.  Not  a  word  has  appeared  in  that  paper  aince  against  the 
light  canqnny,  and  now  after  waiting  thirty  days  to  hear  from 
Ihem  I  now  take  pleasure  in  mailing  you  a  copy  of  the  Search' 
ligfit,  which  will,  I  presume,  be  the  last  issue.  I  might  say  that 
We  bold  the  city  contract,  draw  our  pay  promptly  the  first  of 
e^try  ninth  .Tiiil  nrr  n  t  afcaid  of  any  gas  proposition  on  earth. 
I  might  :id<l  tiiat  the  editor  of  the  'official  organ'  called  at  my 
office  after  the  issne  and  ordered  his  private  resilience  wired  and 
equipped  for  electric  lights ;  also  his  printing  c<taLIi-hment.  I 
find  him  a  very  profitable  customer."  Mr.  Ponnell  is  to  ha 
heartily  congratulated  upon  the  outcome  of  his  plucky  and  in- 
genious fight 
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The   Hydro- Electric   Plant  of  the  City  of 
Sofia,  Bulgaria. 

Bv  Franz  Koest£Il 

FOR  supplying  «leclrici(y  (or  light  and  power  in  the  city  of 
Sofia,  Biilguria,  the  water  of  the  river  Isker  is  utilized  The 
present  hydraulic  installation  is  for  3,000  hp,  but  by  tap- 
ping the  river  at  a  higher  point,  and  installing  another  cunduit, 
3,000  horsepower  becomes  easily  available.  At  the  lowest  stage 
uf  the  river  it  would  be  possible  to  store  at  the  upper  dam  15.- 
000  cubic  meters  (5,300,000  cu.  ft.)  of  water.  The  average  dis- 
charge of  the  river  is  5  to  6  cubic  meters  (176  to  222  cu.  ft.) 
per  second.  The  dam  is  of  solid  masonry,  and  is  provided  with 
two  waste  gates,  as  shown  in  Fig.  I.  .'X  few  yards  above  the 
waste  gates  in  bulkhead  are  the  two  head  gates  for  the  supply 
tunnel,  which  is  t.ioo  meters  (3,600  ft)  long,  2.50m.  deep  (8.2 
ft.)  and  2m.  (6.56  ft.)  wide. 

About  25ni.  (82  ft.)  from  the  head-gates,  there  is  an  over- 
flow in  the  t\mnel,  a  rack  for  catching  foreign  matter,  and  a 
discharge  gate  (or  emptying  the  tunnel.  The  tunnel  has  an 
arched  roof  with  straight  sides  and  bottom,  being  cut  to  a  grade 
of  3/10  per  cent.  At  the  end  of  the  tunnel  is  a  building  large 
enough  to  accommodate  the  present  penstock  and  the  additional 
penstock  which  would  be  required  for  the  second  installation. 
This  water-house  contains  a  waste  weir,  an  inlet  gate  to  the 


ric.  I.— DAM  a.vo  bulkhead. 


penstock  and  a  fine  rack.  The  penstock  is  built  especially  strong 
for  high  pressure  and  is  of  riveted  steel  plates,  s  to  8  mm,  (.197 
to  .305  in.)  thick.  Of  course,  the  5  mm.  plates  arc  used  on  the 
upper  end  of  the  penstock  where  the  pressure  is  least.  It  is  built 
in  sections  6m.  (19.6  ft.)  long,  and  1.4m.  (+6  ft.)  diameter. 
Before  the  penstock  enters  the  power  house  it  is  supplied  with 
a  butterfly  gate,  and  enters  a  manifold,  from  which  branch  pipes 
lead  to  the  turbines. 

The  power  house  is  located  22  km.  (13.7  miles)  from  Sofia. 
It  is  built  of  birch,  and  it  I2.sx30m.  (41x98.4  ft.)  and  designed 
to  accommodate  six  hydro-electric  units,  four  of  which  are  now 
installed.  At  the  side  of  the  power  house  is  a  switch-room 
4.8x9.9  m.  (ls.7x32-(  ft.).  Near  the  power  plant  is  a  two-story 
building,  the  first  floor  of  which  is  used  as  a  repair  shop,  and 
the  upper  ston,-  as  the  dwelling  of  the  superintendent. 

The  turbines,  shown  in  Fig.  3,  are  designed  for  a  workiuK 
head  of  52  to  55m.  (170.5  to  180.4  to  use  960  to  910  litres 
(249  to  236  gallons)  of  water  per  second,  and  at  a  speed  of 
400  r.p.m.  to  develop  500  horsepower,  at  an  efficiency  of  75  per 
cent.  They  are  of  the  horizontal  radial  outside  discharge  type, 
and  are  placed  on  a  floor  above  the  basement  containing  the 
penstock  manifold.  The  water  is  conducted  up  through  the 
main  floor  and  enters  the  side  of  the  turbine.  Draft  tubes  which 
conduct  the  discharge  to  the  (ailwater  below  are  well  sub- 
merged. 

This  type  of  turbine,  made  by  Piccard  &  Pictct,  of  Geneva, 
h.i5  the  advantage  of  giving  uniform  power  under  varying  heads 
of  water  supply.    A  cylinder  gate  between  the  stationary  part 


and  the  runner,  which  controls  the  speed  of  tlic  turbine,  is 
water-balanced,  so  that  it  operates  easily  and  noiselessly.  I  his 
may  be  controlled  by  hand  or  by  a  motor,  w^hich  in  turn  is  con- 
trolled by  a  centrifugal  governor. 

Each  turbine  is  provided  with  a  fly-wheel,  and  is  direct-con- 
nected to  the  generator  by  means  of  a  flexible  insulating  coup- 
ling. The  generators,  which  are  of  the  Oerlikon  type,  have  an 
output  of  425  kw  at  400  r.p.ni.,  53  cycles,  8,000  volts.  F..ich  rests 
on  44  porcelain  insulators.  The  revolving  part  carries  16  laminat- 


FIG.  2.— view  UF  INTeKlUK  OF  SOFIA  FOWCS  HOUSE. 


ed  pole  pieces.  The  field  coils  are  made  up  of  110  turns  of  7  mm. 
cupper  wire.  The  stationary  armature  has  48  open  slots,  in  which 
arc  the  armature  coil*,  each  of  65  turns  of  3.4  mm.  copper  wire, 
placed  in  seamless  mica  tubes.  The  generator  is  well  ventilat- 
ed by  openings  in  the  frame.  As  the  stationary  armature  is  all 
cast  in  one  piece,  the  bed  pl.itc  is  so  constructed  that  the  anna- 
lure  may  be  moved  to  one  side  for  access  to  the  revolving  part 


FIG.  3. — iniWElt  UUUSE,  PENSTOCK  AND  SL'rERI.N  TK.NUIL.V  I  S  UUL'St. 

The  main  shaft  bearings  are  cast  on  the  bed  plat«.  Each  gen- 
erator is  provided  with  its  own  exciter  of  90  kw,  50  wits,  mount- 
ed on  the  overhanging  main  shaft. 

.Muminum  bars  mounted  on  porcelain  insulators  conduct  the 
current  from  the  generators  under  the  floor  through  accessible 
tunnels  to  the  switchboard.  The  switchboard  consists  of  an 
iron  frame,  having  a  gallery  placed  aliout  7  ft.  above  the  floor, 
for  giving  access  to  the  front  of  the  marble  •ibli>  which  are  car- 
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ried  on  dw  upyer  put  of  tiia  famt  On  the  gallery  are  mounted 
kvcn  for  tke  nrilehci  of  the  ]ii|^t«iisioii  circuits,  both  from 
the  generators  tnd  for  1h«  mm  Ban  wiring,  and  also  staad* 

with  hand-wheels  for  the  rheostats.  Above  eadj  stand  are 
the  necessary  switchboard  instruments,  mounted  on  the  marble 
slabs.  One  panel  on  each  side  of  the  switchbnard  is  reserved 
for  the  further  enlargement  of  the  plant.  At  the  extreme  left 
are  the  instruments  controlling  the  main  line  wires,  while  on  the 
extreme  right  arc  the  necessary  instnunents  for  connecting 
die  geaeiators  in  patalld,  wiOi  aieeoaipaMog  phase  lanpi  and 
mllBMlcr  iwitdtes. 

The  seMfiion  woilc  on  m  ring  hit-bar  tfitua,  Vig.  4,  having 
awitchcs  ao  placed  that  the  artthis  oat  «f  any  generator  will  int 


no.  4j—k»*m  syirii,  hvu  lowa  rtiutt. 


disturb  the  operation  of  the  others.  The  entire  ayitcnt  ia  pro- 
vided with  horn  lightning  arrcstera. 

Both  power  and  lightfaig  aicuits  condat  of  S-ram.  wires  run 
on  double  pettiooet  pofcdaia  taaidaton  on  wooden  poles.  The 
whole  length  of  the  drcidt  ia  i&s  k  m.{lO  nilas).  Around  the 
outskirts  of  the  city  is  placed  a  system  of  transformera  with  a 
total  capacity  of  400  kw  for  reducing  the  e,m.f.  from  7,900  volts 
to  156  voits  for  lightrng.  The  secondary  circuits  in  the  city  are 
run  underground  and  are  fed  from  5  transformer  st.iticn.i  of  260 
kw  capacity,  which  arc  supplied  with  current  at  3,400  volts 
from  a  nain  transformer  station  in  the  outskirts,  where  the 
tension  ia  redooed  from  rjKO  volts. 

TIm  eontrad  for  power  lioua^  transformer  station  and  the 
entire  eketiical  eiiwpawnl  ma  given  to  the  Oerlikon  Maadrincn- 
fabrilc,  Switscrlaad,  which  buflt  and  installed  the  generators 
and  other  eleetric  woiic  and  anUct  the  masoarjr  and  the  tur- 


Nitrogen  from  the  Atmosphere. 

At  the  inaiisuration  of  lhi>  r-i  s\  chcniiLal  institute  of  the  Tcch- 
nischc  Hochschulc  m  H-^rlir.  Pmf.  O,  R.  Witt  g;ive  some  inter- 
esting inf<inrKitin;i  r.-Ka-diiig  rccciU  developments  in  connection 
with  the  pri  J  -i-.tn:.  uj  nitrogen  from  the  .lir  by  electrical  means. 
Aocording  to  the  EUktrotechniicher  Anseiger,  the  professor  said 
that  the  greatest  progress  had  hecn  made  in  Norway,  where  Prof. 
Birkeiand,  auisied  by  Herr  S.  Eyde,  had  developed  a  commercial 
method  of  producing  nitrogen,  using  an  arc  dongaled  by  a'nag> 
netic  fidd  and  an  ejn.f,  of  SiOOO  volts.  Experiments  were  first 
started  with  a  ao-hp  plant  in  1903.  After  experimenting  with 
plants  of  small  size  tin-  iiiM  titnrs  built  the  first  factfty  at  \  itod- 
den  in  May,  1905.  I  hc  r^iiiiiiini'iit  consists  of  three  fiirnacij^.  fach 
consuming  700  hp.  ami  .ill  lliTn-  i.iiublncil  deal  with  -y.ooo  litres 
(3,650  cu,  ft.)  of  air  per  mintitc.  Before  entering  the  furnace, 
the  air  i*  mixed  with  nitric  oxide  which  gives  it  an  intense  brown 
color.  After  passing  through  the  furnaces  the  gases  are  led  to 
atone  towers  (bavhig  a  capacity  of  8,800  gallons  each)  where  nitric 
acid  is  formed.  Copper  tubes  are  used  as  electrodes,  bdng  cooled 
by  a  water  circulation.  It  is  stated  that  planU  of  less  than  5^ 
bp  are  not  commercial ;  in  f.-iet,  it  would  seem  that  installations 
of  less  than  ao,ooo  hp  are  also  doubtful  in  this  respect,  even  if 
the  power  be  very  cheap. 


The  Electrkal  Distribution  System  of  the  Pab> 
Uc  Service  CorjSofation  of  New  Jenty, — III. 

iCoiuMM.) 
By  G.  U.  G.  Houmh. 

cnnu.  jnaxr. 

THE  important  piaat  in  Oentral  Jersey  of  tiie  Pnblk  Service 
Corporation  is  at  Metochcn,  snpplyittg  sub-stations  in 

Rahway,  Carteret,  Perth  Amboy,  New  Brunswick,  Bound 
Crook  and  Plainficld.  Each  of  these  sub-stations  replaced  gener- 
ating plants  which  in  general  consisted  of  cnuntcrshafting  and  old 
tjrpe  generators  with  slow  speed  simple  engines,  or  small  units 
driven  from  simple  hisr:  nikciJ  iim:i  condensing  ciigii'cs.  1  he 
locations  of  alt  these  plants  made  it  necessary  to  cart  all  the  coal 
used  at  a  cost  of  from  28  to  40  cents  per  ton,  and  every  one 
excqtt  Bound  Brook  was  obliged  to  buy  wattf  for  the  boilers. 

The  Metnctien  station  eonaista  of  two  i^ooo  kw  Curtis-GeDerai 
Eleetfk  tmbo-gencratorsh  I3,aoo-volt,  three-phase,  60-cyde ;  two 
S.  K.  C  SOO-kw,  dyfioo-volt.  three-phase,  60-cycle  generators, 
direct  connected  each  to  a  Pennsylvania  cross-compound  con- 
densing Corliss  engine;  three  Sl.inley  50-kw,  6,600-2,300  volts, 
three  two-phii^e.  60-cycle,  oil-cooled  transformers;  two  three- 
phase,  500-kw,  Oo-cycle  transformers  for  stepping-up  the  Stanley 
generators  to  the  bus-bar  i^.^co  voltage,  and  one  300-kw,  three- 
phase,  60-cycle  rotary,  transforming  to  600  volts  direct  current 
There  are  two  600^  one  700^  and  two  Boo-hp  Qimax  boiiera  at 
I9»  111.  pressure. 

The  tnnsmissioa  preisote  from  this  station  is  13,900  volts,  loeal 
senrioe  bdng  carried  by  4300  voHs  from  sl^'^lown  tnmsfbrmers. 
The  line  is  most  substantial  titroB^wnt  tUs  district,  Hemingray 
insulators  being  used.  The  feeders  vary  in  length  from  4J4 
to  9'  J  miles,  and  arc  given  two  transpositions  at  one-third  and 
two-thirds  the  distance  covered  by  each  particular  feeder.  .Ml 
the  feeders  arc  overhead,  e.xcept  those  in  New  Brunswick, 
which  are  carried  on  the  stone  w::rk  of  a  bridge  over  the 
Raritan  River  at  this  point,  then  through  a  three-conductor 
steel-armored  submarine  okonite  cable  under  the  Delaware  and 
Raritan  Canal  which  parallels,  the  Raritan  River.  On  the 
New  Bnuiswick  side  of  the  canal  the  line  feeds  ondciigrouid 
throngh  okonite  single-conductor  lead-covered  cable,  each  dmra 


in  a  scpar.iti;  conduit  to  the  SUlMtation  about  550  ft.  distant. 
'I  he  whole  iirHiergrontnl  and  nnder-water  sysleni  is  provided 
with  uil  switchr'i  .TiyJ  m  duplicate,  thus  makir.g  it  (n.'-siblc  to 
carry  the  wliolc  load  on  either  set  entirely  independent  of  the 
other  in  case  of  accident 

The  Carteret  station,  superseded  by  the  sub-station  of  the  autte 
name,  was  a  non-condensing  plant  It  did  not  produce  its  own 
stcaa.  but  purchased  it  from  a  neighboring  mannfactnrer.  It 
consisted  of  two  General  Electric  generatOTS.  of  37^  and  19 
amperes  respectively,  of  a  voltage  of  2,3aa  The  larger  gcner.itnr 
was  direct  connected  to  an  Ames  Iron  Works  engine.  The 
smaller  generator  was  belted  to  tiie  same  engine. 
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The  Carieret  sub-sUttion  is  to  be  fitted  up  with  step-duwn  traiifr- 
formers  to  9,300  volts.  Mid  snpplicd  from  the  Hetudiai 
ttatioa. 

The  Rahwar  snb-sUtion  eontaiiu  four  Studey  tru${onxien 

for  light  and  power,  6,wxi  r  300  volts,  three  to  two-phase,  6(H;yclc 
of  50  kw  each;  and  one  Westinghou&e  200-kw,  two-pbase,  60- 
cyde  totxtj,  iwodnciog  $50  volts  direct  ciurrent  for  iiilwiy  sei^ 
Tioe.. 

The  Perth  Amboy  (ttb-statibn  oontaim  two  Genenl  Electric 
JDO-kw  three-phase,  60-cjcle  rotaries,  giving  600  volts  direct  cur- 
.ait  lor  railway  stipply;  six  Stanley  6,000^2,300-volt,  three  to 
two-r-'-i?f,  fif>-cyc"e  transformers  of  50  kw  c;i.:h  t.T  ;n.  iindescent 
lifhting  service;  and  three  General  Eicctric  31-kw  Tub  traiu- 
forroers  for  arc  light  service.  6.200  volts,  three  to  two-phase,  6l>- 
tjdt.  The  three  to  two-pbase  connection  is  lucd  to  obtain  a 
telaitte  of  the  transoiission  independent  of  the  number  of  traiu- 
formers  employed. 

The  New  Hntiiswic-;  sub-statioii  coatauii  one  200-k\v  Westing- 
houst  rQ;riry  lor  Iigl  t  and  power,  2,soo-volt,  two-phase,  60-cycle; 
two  jo-kw  and  two  so-kw  Stanley  transformers  6.0000,300  volts, 
ibee  to  tvo-fliaae.  AxTde;  and  three  General  Deetric  30-kw, 
rhrrt  to  twpbaae.  Hxydit  Tiib  ttansforawrs  used  for  street  arc 

The  Lincoln  snb-stat-' m  now  snppl)iii^'  Bou:nI  Bror/k  .inj  vi- 
cinity is  to  be  disbanded  and  moved  to  Bi^und  Brook.  It  now 
contains  one  Westinghouse  300-kw  and  one  General  Electric  aoo- 
kw  rotary,  each  of  60-cyde,  three-pbaae,  of  590  and  600  volts 
Tcspectivefy,  supplying  railway  lines.  There  are  also  two  Stan- 
'r.  50-kiv,  ft.o.j02.jci)-volt,  iliree  to  two-phase,  (xj-cycle  trans.- 
:o:me:s  for  supplying  light  and  power;  and  three  lOj^-kw,  2,^00- 
volt  General  Electric  static  transformers,  siagle*phaacv  6(K7clc^ 
ior  Sdpplyii^  incandescent  street  Uj^itiqir. 

The  Phinlidd  ceoeratixiB  stathn  to  be  ahandooed  and  mei 
ai  a  «tiS-stnfion,  additional  transformers  and  rotarics  repl.icing 
exiiting  sitam-driven  units.  These  latter  now  arc  two  JSO-kw 
Westinghouse  l,iso-volt,  two-phav^-.  fHivtvtic  generators,  each 
direct  connected  to  a  vertical  cross-coiripound  Ball  &  Wood  con- 
densing engine;  one  t20-kw  Westinghouse  l,t50-volt,  two-phase, 
6Kyde  generator  belted  to  a  Westinghouse  eomponnd  condensing 
opne;  and  oiie  ass-kw  Westinghouse  S5o-volt  dfreet-carrent 
railtt-ay  pcnerator  direct  connected  to  a  Wtsting!inusr  comp<  •mrl 
condcnnng  engine.  The  present  trans^rming  apparatus  which 
1  tL  hr  .idded  to,  consist  of  two  200-kw  General  Electric  rotarics, 
three-phase,  Gthcydt,  ior  supplying  600- volt  direct  current  for 
rulway  use;  and  two  lOO-kw  General  Eleetrie  rotaries  6^600- 
MSO'VOlt.  three  to  two  phase,  60-cycle  for  supplying  tightiag 
drcttits.  The  boiler  equipment  to  be  discarded  is  of  two  300  and 
two  200-bp  Stirling,  and  two  sso-hp  Cthall  boilers,  tt  190  Ih, 
pretsorc 

The  Soowrrille  station,  about  to  be  abandoned  and  its  circuits 
lalMo  over  npon  the  new  Bound  Brook  sub-station,  consists  ol 
tm  General  Electric  go-kw,  i,i5D-volt,  three-phase,  tio-Qrde  bdted 
(Hierators  run  by  a  ifio-hp  Ball  ft  Wood  CTOss-compound  nou' 

condensing  engine. 

The  plant  at  Milltown  is  entirely  a  direct-current  railway  sta- 
tioD  and  is  to  be  retained  as  an  independent  station  to  supply 
aihny  feeders.  It  eontpriaes  two  Westinghouse  an-kw,  550- 
fOll  generators,  each  belted  to  an  horizontal  cross-compound 
Cooper  &  Company  condensing;  cnRine ;  a  500-kw,  sso-volt  West- 
ijighoiise  generator  direct  c  innrctfd  to  .i  vertical  cross-compound 
Bill  &  Wood  condensing  engine ;  a  Bullock  lOO-kw  series  booster 
of  250  volts,  dIrect'COnnccted  to  an  horiiontal  Ball  &  Wood 
simple  condensing  engine;  one  Westinghonse  300-kw,  ste-volt, 
i5-cyde  generator  direct  connected  to  a  vertkal  cross^ompotmd 
Brown-Corliss  condensing  engine;  and  twn  5rvkw  motor-generator 
sets,  one  of  550  and  the  other  of  250  volts,  used  as  a  booster  and 
getting  its  energy  from  the  360-volt,  25-cycIc  generator.  The 
boiler  equipoient  is  six  horicontal  return  tubular  las^hp  boilers, 
•t  las  lb.  preasnre,  four  made  by  Currier  ft  Sons,  and  two  by 
HcCabe. 

Thus  the  Central  Jersey  system,  at  the  moment  consisting  oi 
five  central  pUints  and  thrpc  sub-st.itions,  wil]  sb.ortlv  hr  sappli^r! 
from  two  plants  and  seven  sub-stations,  and  the  light  and  rail- 
way vlaBt— Metuchen— will  be  connected  with  the  plants  of 


the  Northern  New  Jersey  «y>t*in  by  means  of  the  tie  feeders 
from  0w  stA-rtation  at  Rahway  to  he  run  to  Eliaahetb,  the  lat* 

ter  already  being  connected  with  Newark. 

In  suburban  communities  with  many  shade  trees  and  scattered 
residences  us  are  found  throughout  the  territory  supplied  hy  the 
Public  Service  Corporation  the  subject  of  street  iightui^  ^'id  the 
kind  of  light  to  adopt  has  been  and  is  a  problem.  The  incandes- 
cent light  Is  most  desired  by  manidpal  officials  as  giving  the 
best  distribtition  of  light  for  the  money  and  surborban  places 

have  not  th?  money  at  their  disposal  like  the  cities. 

The  syslcujii  of  iiic:indesci-nt  street  lighting  used  are  various 
at  the  present  tinjr  Tl-.rre  i^  thr  shunt-box  system  using  a  mul- 
tiple lamp  whh  the  shunt  in  parallel;  the  series  system  using 
series  lamps  with  film  cutout  in  tfie  base  of  the  hump;  the  series 
system  tiding  a  multiple  lamp,  with  lamp  as  shunt  and  film  cut- 
out in  the  fixture:  the  series  system,  using  a  multiple  lamp  with 
film  cut-out  in  the  tucket. 

The  Junction  sub-station,  fed  from  Marion,  is  a  new  one,  hav- 
ing one  i,ooo-kw,  General  Electric,  13,200-volt,  ^s-cydc  rotary, 
producing  jso-volt  direct  current  for  railway  servtoe. 

The  Bayonne  sub-station  contains  one  XdOOO-kw  and  one  S0O"kw, 
General  Electric,  I3.3cx>-vclf,  j5-cycle  rotary,  givinR  300  volts 
direct  current,  feeding  railway  lines.  There  are  also  four  150-kw, 
General  Electric  static  transformers,  13,900.  tiiree-phate  tO  «30O- 
volt,  two-phassi  for  lightini?. 

SOtJTH  JESSEY  SYSTEM. 

The  present  South  Jersey  system  of  flie  Public  Service  Cor- 

por.uicn  consist?  of  the  lighting  stations  .it  Trenton,  at  Bristol 
and  at  Mount  Holly,  together  with  the  light  and  riil  way  plant 
at  Camden  and  the  sub-stations  supplied  by  the  Camden  plant  at 
Moorestowiv  Merchantville,  Haddonfield,  Gloucester  and  \Vood- 


.na.  a^—uAf  or  mna  jsaaaY  avsTsit. 


bur>-.  The  Gloucester  lolHStation  is  only  now  replacing  the  old 
plant  at  that  point. 
The  plant  at  Trenton  contains  three  Sunley  500-kw,  3,500-volt, 

tvN CI -pli fio-c:. cle  gci^erntors,  each  dircct-coni:cctccI  to  ,-,  cross- 
compouiid  P<.ai)a>U.4iua  Iron  Works  condensing  engine  of  800 
hp;  two  Northern  Engineering  194-kw,  2ti4-volt,  direct-current 
generators,  used  for  power  service,  each  coupled  to  a  synchronoua 
two-phase,  2,400-volt  motor,  and  one  Brush  are  of  14.8  kw  and 
one  General  Electric  arc  machine  of  39.6  kw,  both  belted  to  a 
200-hp,  crojs-conipound,  non-condensing  Ball  &  Wood  hori/ont-il 
engine.  There  is  one  (j-  :ii  rril  Electric,  260-volf,  itxi  kw,  direct- 
current  generator  as  a  spare  unit,  belted  to  the  Ball  &  Wood  en- 
gine.  There  are  four  Babcodc  ft  WileoK  hoSlaa  of  300  hp  each. 
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M  I2S  Hk  pKtsuK,  and  a  Beny  fifc*tttbe«  390>bp  boiler,  alto  at 

Th«  Bristol  pTant  Mmtains  two  6o-kw,  General  Electric;  three 

^^'l■L■lilll,■llI.  ti^{'  ;;f  4^  k  .'.  .  35  kw  and  25  kw,  rc-po.  ty.  cly,  all  five 
IJ5  <;>xic,  j.iLi.>-\i,U  generators,  belled  to  jack  slnit  tirivcn  by 
one  Wcstiiighoiisc  coinpouiK],  loo-bj,  mJ  tAi  -t.uil.ird  West- 
inghousc  engines  of  80  and  45  hp.  All  ti  >  [  tivinn  s  are  non-con- 
densing. The  tiiilfrs  ;irc  one  Warden  rctitni  rulmlar,  IOo4tp;  OIK 
ISO-bp  Charles  Kr>itn.  ;iiid  one  8o  hp  Hotf  &  Fonlain. 

The  Mount  Holly  station  is  a  llO-rolt  Edison  plant  of  four 
as-kw  and  two  I3}>i-kw  Edison  bipolar  madtinet,  belted  to  two 
higb-tpeed  Armington  ft  Sims  engines  of  99  and  as  bp  and  an 
Amea  bigh-apeed,  So^  engine.  All  are  naa-condendnK.  There 
are  two  borfiontal  tnlnilar  Centcrville  hoflcrf  of  100  hp  each, 

at  125  ."itiil  If  ]  'Ii  .  rc-ii:'-.-ti'.  ;'Iy 

.\t  Cjuukii  there  i.s  a  iailu.!y  iii.ml  and  a  iiRhtiiig  pi.int,  now 
consolidated  into  one.  The  railway  end  is  provided  with  one 
General  Klcctric,  200-kw  and  one  Westinghoiisc,  2i5-kw,  5SO-volt, 
direct-current  jjeneralor,  each  belted  to  one  of  two  vertical  cross- 
roniponnd  condensing  Ball  engines ;  two  \Ve*tinghouse,  Soo-kw, 
Sjo.vnlt  Koner.ilors,  each  direct-connected  to  a  Pennsylvania  Iran 
Work*  horizontal  croai>eonipottDd  condensing  engine,  and  ona 
Gcnenl  Eleeliric,  6oo-anip.,  loo-volt  Inotter,  driven  Vy  a  dinet- 
enmat,  500'volt  motor  on  aame  diaft. 

The  light  and  power  end  contains  two  i,ooo-kw  Parsons  hori- 
zontal steam  turlio-gcncrators,  ii.ooo-volt,  60-cyclc,  three-phase, 
supplying  the  snl)-<tation<  at  Gloucester,  Woodbury,  Mnorcstown, 
Haddoiiti,  111  .iikI  Mcrcliantville.  The  station  also  consists  of 
trans (orinr-r<v  to  supply  2,100  \oIls  alternating  current  for  light- 
i"S  ill  Canidcii,  and  for  alternatinfj-cnrrent  arc  lighting.  The 
boileis  are  six  liabc«ck  &  VVMcox,  (>{  250  hp  each,  at  jog  lb ,  for 
supplying  the  new  turbines;  and  four  l50-hp  horizontal  Coales- 
villc  boiler^  at  lao  lb.,  and  six  \'ertical  fire-tube  Berry  joo-hp 
boilers,  at  lao  Ibi  prcstnre.  The  tmits  Jiist  teiilaeed  are  five 
Ta^kw,  ThooHon-IIouston  arc  nuchincs ;  one  Westing^touac^  M0> 
kw  and  one  Thoroson-Hotistotj.  62-kw,  S50-volt,  direcl-cnrrent 
generators,  used  for  pf  \irr.  ajKl  r.-»4u  in  tc:i  (icnrral  F.lcctric. 
Thomson-Houston  and  Sl-iiiiey  i,ioi-j  .  .li.  i2  Vi  >  K  grp.rr  i*  rs 
The  ilisplaced  onRines  consist  of  one  Ci  ;i|i'  r  r  txio  !:p,  mie  'imrIc 
cylinder,  vfrtira',  Crrliss,  700-lip;  three  Wcstiiighouse,  <om- 
poitnd,  J5oli|i:  iw  I  ir  iil«-cylinder.  Buckeye  engines  of  150  and 
3 JO  hp,  and  one  tandtftii  compound.  400-hp.  Harrisbiirg  engine. 
All  Out  engines  were  belled.  The  discarded  boilers  afe  two  $00 
and  two  aoo-hp,  double-deck,  horizontal  Coatesville  boilers,  at 
115  lb.,  and  three  vertictl.  fire-tube.  Berry  boilers  of  jjo  hp  each. 

The  Gloacester  plant  supplying  the  railway  consists  of  three 
Westinghouse,  2-'5-kv>.  550- volt  generators,  each  belted  to  a  250- 
hp  Westingliousc  compound  eiigine.  Vt'  -i;;'  !'  iri-  run  h-,  five 
Wood  arc  m.ichines  <if  25  kw  each,  bclsi  '^  i  'li.iti  ^Inch 
is  driven  by  a  20o  hp  Welherill  Corliss  enicini 

The  sub  station  ^<■cliol1  of  the  Gloucester  plant  consists  of  a 
4o-kw  Pittsburg,  tijooo  to  2,aoo-volt  transformer,  distrihntinf 
incandescent  lighting 

The  Woodbury  sub-station  has  a  40-kw  Pittsburg  transfonner, 
tofioo  to  afieo  volts  for  incandescent  lighting  only. 

The  Moorestown  sub-station  contains  one  Stanley  6(^Aew,  i  i,Aoa 
to  2:aaa-VQlt  tiamionncr  for  incandcsoent  tigSiting.  There  are 
also  two  Gonstant-cnirent,  General  Electric  regulating  coils  of 
10' J  kw  C3ch.  6a  cycles  and  5.5  amp.,  for  series  incandescent 

street  lighlinR. 

Haddonfield  has  (wo  loo-kw  General  Electric.  11,000  to  2.200- 
volt  transformers,  'I  here  are  a!">  'n  n  General  Electric  constant- 
current  coils  of  10^  ..  kw  each  .mil  ^'j  amp.  and  two  constant- 
current  transiornicrs  of  do  kw  each  and  s'/i  amp.,  used  for  series 
incandescent  street  lights;  also  one  constant-current  General 
Electric  transformer,  yyi  amp.,  for  series  are  lighting. 

The  Merchantville  suh-slation  contains  a  General  Electric, 
6o-k«  transformer,  iijooo  to  2.2oo-volt :  a  constant-Current  re- 
active c.ii!,  rio-cyclc.  lo- j  kw  .ind  5  5  amp,,  for  scries  incandetoent 
street  lighting;  ati<I  mie  4 -t  kw.  General  Electric  compensator, 
a1vr>  <<TifS  inoande'-ient  street  liKh•^ 

111  Catnden  there  arc  two  stuiavrc  baltfries  iin  the  railway  cir- 
cuits, a  3(x>-amp.  battery  on  Delaware  Avenue  and  a  itio-smp. 
battery  at  Westmount.  Attached  to  the  railway  line  at  Moores- 


town is  a  90i>'amp  battety. 
Some  of  the  plants  now  under  die  dmge  ol  ibt  engineers  of 

the  Public  Service  Corporation  have  been  in  their  care  lor  SO 

linn-  ili.it  lii.in.^c^  to  proiiii:..'  i-rcatsr  economy  and  more 
•.ijiiEtiur.iiiiiti  i:t:i;rii;  j'l  -.'.ci'  stjiious  have  not  yet  been  per- 
fected. Tin  :f  i>  ri  .i  in  •  n  great  improvement  along  these  lines 
to  which  the  ciiginecri  a-i-  fiil?y  slivp,  50  that  in  a  comparatively 
short  time  one  may  e.xpe  1  !■  1  ^  •  .duplicity  of  perfection  where 
now  the  complexity  of  the  present  situation  is  exposed  to  view. 

This  account  would  not  be  complete  without  mentioning  the 
fact  that  the  Girporation  has  its  own  central  telephone  exchange 
with  private  wires  to  all  its  oftoea,  alaiionfi  and  snb-ttationf,  in* 
siiring  perfect  service  for  intcrcommiuiieatian  on  oompatliy  husi- 
iiess.  The  uniform  courtesy  extended  to  the  writer  by  the  officials 
and  employes  of  the  Public  Service  Corporation  whom  lie  met 
tn  his  iicarctt  for  infurinatiun  ii  appreciated  and  herewith  ac- 
knowledged. 


Burglar  Insurance  in  Dubuque. 

L.  I),  .Mathe.s,  general  manager  of  the  Union  Electric  "i  ini  i- y. 
of  L>ubo<)ue,  iowfi.  iuliowed  up  an  epidemic  of  burglary  111  that 
city  with  a  circular  worded; 

"UL  Ki;i„\K  IVSL  R  XNl  K — W  E  SEI.I.  tr." 

"\ot  in  the  form  of  a  written  iK>Hcy,  but  »omeCbing  more  ef- 
fective and  more  dreaded  by  the  Knight  of  the  Daric  Lantern. 
The  all-day  and  all-night  service  of 

"THF.  MATCHLKSS  t-IlillT." 

Then  follows  a  quolalicm  from  the  article  in  the  November 
Ladie^  Home  Journal,  in  which  an  ex-burglar  says:  "Other 
thmga  being  eqnal,  a  buriflar  will  always  pass  a  house  lighted  by 
elcarieity  for  one  lighted  by  gas.  The  teason  for  this  is  that 

Konsev  lighted  by  electricity  are  now  wired  in  such  a  manner  that 
iiHii  u\  ,-1  -,Mtrh  or  the  pn?-,irr  r  f  :■.  V,'-it  -iTi  on  one  floor  will 
i!liiini:.;ilf  iiiniili  r  floor.  Tlicii,  I'lcttricaiiy-iightcd  houses  are 
inui  li  III'  •"  i  ly  I  i  '  i-  equipped  with  modern  burglar  alarms. 
Houses  so  wucd  arc  practically  traps  for  the  burglar.  lie  may 
he  working  on  the  ground  tloor,  for  example,  when  some  member 
of  the  household  in  a  chamber  above  is  aroused  and  fancies  that 
he  hears  some  one  moving  about  below.  M  once  the  man  of 
the  house  reaches  for  the  electric  switch  and  turns  on  the  light 
for  the  tower  ftoor,  so  that  the  burglar  finds  hfanself  m  a  blaae 
of  light,  while  the  man  of  the  bouse,  a  gun  in  his  hand,  is  screcaetl 
by  the  darkness  This  puts  the  householder  in  a  position  to  shoot 
■.viili'iiit  being  shot  at," 

riic-  vircular  then  omtiiuies:  "Tlie  above  is  of  immediate  local 
ii  :crLit  Im  to  the  following  related  occurrence:  "Two  K's  of  the 
D.  L..  gentlemanly  or  otherwise,  recently  conducted  an  inventory 
of  the  possessions  of  one  of  our  prominent  citiT-ens,  apptoprialing 
such  of  the  family  plate  as  appealed  to  tlieir  :<rii>tie  icmpernmctit. 
The  spirit  of  annexaticm  being  not  entirely  satisfic<l.  the  nocturnal 
visitors  proceeded  to  invade  the  establishment  of  a  second  well- 
known  family.  The  head  of  the  house  from  «  secomd-stoiy  bed 
chamber  was  alarmed,  reached  for  the  electric  button— a  twist  of 
the  wrist— a  flood  of  light  and  a  Insty  get-away,  mittns  booty.' 

"This  protection  is  offered  ti>  every  householder— is  also  sug- 
gested lo  merchants  for  the  illuiniiiation  of  the  subterranean 
passages  in  the  rear  of  their  stores  fmore  generally  known  as 
alleys),  and  their  valuable  stocks.  The  automatic  lime  Switch 
will  cut  the  lights  in  and  out  at  any  predetermined  hour.  Details 
and  estimates  upon  application." 

Mr,  Mathes  reports  that  he  has  had  several  inquiries  as  a  result 
of  this  circular  and  has  wired  the  rear  of  three  stores  for  t6-ep 
lamps  on  goose-neck  fixtures. 

In  another  circular  this  company  ha*  recently  sent  otii,  the  an- 
ttourtcement  is  made  that  arrnngernents  have  been  completed 
whereby  the  I'lii^.n  Electric  Company  will  obtain  each  month  and 
mail  (o  those  iiitere-ted  n  limited  number  of  copies  of  the  Electric 
City.  piiMisliifl  by  the  Chic.nK"  Edison  Company  as  a  substitute 
for  Jiliuiraii-4  EUftncity,  the  pubtication  of  which  has  been 
Mi^pendrd. 
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Convention   of   the  Northwestern  Electrical 
Association  at  Chicago. 

THE  fourteenth  annual  convention  of  the  Northwestern 
Electrical  Association  was  held  January  17  and  18  in 
Chicago,  instead  of  at  Milwaukee,  in  order  to  take  ad- 
vantage of  the  opportunity  to  visit  the  Chicago  Electrical  Show, 
now  in  progress.    The  sessions  were  held  in  the  Great  .N'orthem 
Hotel. 

President  C.  H.  Williams,  of  La  Crosse,  Wis.,  called  the  con- 
vention to  order  at  10  o'clock  a-m.,  and  after  some  routine  busi- 
ness delivered  the  presidential  addrcs*.  He  called  attention  to 
the  practice  begun  this  x-car  of  having  the  paper*  printed  in  ad- 
vance for  distribution  among  members  that  they  might  have  an 
opportunity  for  preparation  of  discussion.  It  had  been  the  effort 
of  those  preparing  this  programme  to  restrict  it  to  subjects  which 
were  alive  and  which  would  assist  in  bettering  the  financial  results 
of  ccntcal  station  properties.  During  the  last  year  or  two.  much 
effort  had  been  exerted  by  plants  all  over  the  country  to  develop 
sales  departments.  He  hesitated  to  touch  upon  this  subject  for 
fear  of  getting  entangled  in  the  far-reaching  subject  of  rates ; 
but  the  subject  is  one  of  such  vital  importance  that  the  time  is 
well  spent  where  the  f.ict5  are  gone  after  and  displayed.  Re- 
sults show  that  education  of  the  people  is  possible  in  every  com- 
munity, not  only  in  business  places  to  the  use  of  window  display 
and  decoration,  but  on  the  streets  to  the  use  of  electric  signs  and 
outlines,  and  in  the  homes  to  raising  the  standard  of  illumina- 
tion. Many  managers  fail  to  set  a  proper  pace  by  neglecting  to 
make  their  business  places  and  homes  a  living  example  of  the 
many  unfamiliar  uses  to  which  electric  ser\ice  is  particularly 
adapted.  How  many  are  there  who  have  an  investment  of  $150 
per  consumer,  including  plant  and  distributing  system,  who  would 
consider  it  almost  suicidal  to  spend  one  dollar  per  capita  in  an 
endeavor  to  increase  the  sales  per  consumer  25  per  cent?  And 
again,  how  many  are  there  who  have  given  the  subject  a  proper 
and  fair  trial  and  found  the  results  unsatisfactory?  A  large  part 
of  the  troubles  causing  interruptions  to  the  service  arc  traceable 
to  defective  interior  wiring.  It  might  be  of  direct  interest  to 
members  to  consider  the  ad\'antagcs  and  disadvantages  of  having 
munici|>al  authorities  take  upon  themselves  the  inspection  of  and 
responsibility  for  this  work. 

At  the  close  of  this  address  the  secretary,  Thomas  R.  Mercein, 
who  is  also  general  manager  of  the  Electrical  Show,  announced 
that  the  following  day,  Janiiary  18.  had  been  set  aside  as  North- 
western Electrical  Association  day,  and  arrangements  made 
to  receive  the  association  as  a  body. 

On  Thursday  the  following  officers  for  the  ensuing  year  were 
elected:  President,  Mr.  H.  .Mmcrt,  Chicago:  first  vice-president, 
Mr.  E.  B.  Kirk,  Oshkosh,  Wis.;  second  vice-president,  Mr.  Frank 
Baker,  Evanston,  III.;  secretary  and  treasurer,  Mr.  B.  C.  Adams, 
Madison,  Wis.  Directors — Messrs.  Irvinij  P,  I.ord,  Waupaca. 
Wis. :  C.  H.  Williams,  La  Crosse.  Wis. :  Roger  N.  Kimball,  Ke- 
nosha, Wis. 

The  nominating  committee  expressed  the  high  appreciation  0/ 
the  association  for  the  retiring  secretary  and  treasurir,  ISj. 
Thomas  R.  Mercein,  who  had  served  so  faithfully  and  well  for 
the  past  eleven  years,  and  suggested  that  some  token  be  purchased 
and  presented  to  Mr.  Mercein  as  an  appreciation  of  his  efTorts 
in  behalf  of  this  association.  The  board  of  directors  include  two 
past-presidents  of  the  association  and  one  p.ist  vice-president,  and 
the  nominating  committee  recommended  that  in  the  future  the 
board  of  directors  be  made  up  of  the  three  junior  past-presidents 
of  the  association.  Mr.  E.  B.  Kirk,  of  the  Winnebago  Traction 
Company,  represents  the  electric  railway  interest  in  the  new  list 
of  officers. 

In  Liking  the  chair  President -elect  .Mmert,  in  a  few  remarks 
commended  warmly  the  good  work  of  President  Williams  the 
past  year.  He  said  the  association  h-id  gone  into  a  little  rut  in 
the  past  years,  and  all  realized  it  was  necessary  to  get  out  of  it. 
Tl»e  earnest  efforts  put  forth  by  the  president  during  the  past 
year  would  be  an  example  to  guide  future  efTorts. 

Mr.  ,\llen,  of  Beloit,  moved  an  earnest  vote  of  thanks  from 
the  association  to  the  retiring  President  Williams,  which  motion 
was  enthusiastically  carried. 


Mr.  Harold  Almert.  the  new  president  of  the  Northwestern 
Electric  Association,  is  manager  of  several  electric  light  and 
power  companies  controlled  by  a  syndicate  of  Chicago  baukers. 
For  three  years  past  he  has  been  manager  of  the  Cicero  Light, 
licit  &  Power  Company,  of  Oak  Park,  III.,  and  he  is  now  man- 
ager of  the  Constantine  Hydraulic  Company,  cf  Constantine, 
.Mich.,  and  of  the  Three  Rivers  Light  &  Power  Company,  of  Con- 
stantine and  Three  Rivers.  Mich.  He  is  a  Cbicagoan  by  birth 
and  twenty-nine  years  of  age.  His  education  was  obtained  in 
high  school  and  manual  training  school,  and  as  he  puts  it,  "in 
the  school  of  experience."  He  took  a  course  in  the  Chicago 
School  of  Applied  Electricity,  and  later  acted  as  instructor  of  this 
school  for  one  year.  For  four  years  he  was  in  the  engineering 
department  of  the  Chicago  Telephone  Company,  and  for  four 
\rars  also  was  superintendent  of  water  and  light  for  the  Lincoln 
Park  Commissioners  in  Cnicago,  having  in  charge  the  lighting 
and  water  supply  of  the  North  Side  parks  and  boulevards.  For 
a  time  he  was  a  sales  engineer  in  the  Chicago  office  of  the  Buckeye 
&  Jandus  Electric  Companies.  During  the  time  he  was  filling 
thc^e  various  positions  he  was  aUo  fitting  himself  for  his  later 
work  by  taking  a  course  in  the  Chicago  Law  School,  of  which 
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he  is  a  graduate,  and  in  the  International  .^ccountants'  Society, 
of  Detroit.  His  election  to  the  presidency  of  the  Northwestern 
Electrical  Association  comes  as  the  logical  conclusion  to  the 
active  part  he  has  taken  in  its  affairs  for  several  years  past. 
During  the  past  year  he  has  been  a  vice-president  in  that  asso- 
ciation. Mr.  Almert  has  the  combination  of  engineering  ability 
and  the  faculty  to  get  acquainted  with  and  secure  the  confidence 
of  men,  which  goes  to  make  the  grcitest  success  in  the  work  he 
has  chosen. 

The  papers  presented  which  developed  the  greatest  interest  were 
several  on  central  station  business-getting  methods,  which  led  to 
much  discussion  on  that  subject.  .\b»tract»  of  these  papers  and 
the  discussion  will  be  printed  next  week  together  with  an  ab- 
stract of  a  paper  and  its  divrussion  on  "Modem  Undcrgroimd 
Construction,"  by  Mr.  W.  D.  Buriord. 

The  first  paper  presentetl  was  that  of  Wx.  Geo.  H.  Barrett.  •» 
■ba  "Cti^c,  AVts..  on  mcter>.  which  in  the  absence  of  fhe  author 
was  read  by  Mr.  Irving  P.  Lord  : 

THE  raOPKM   IIA.NW.INC  OF  CONSUMERS'  kUTTERS. 

The  author  recommended  that  upon  meters  being  received  from 
the  factory,  a  record  be  made  in  a  book  kept  for  the  purpose, 
of  the  manufacturer's  and  the  purchasing  company's  number, 
and  that  then  the  meters  be  t.iken  to  the  testing  room  and  sub- 
jected to  a  reasonably  careful  test.  The  label  of  the  back  of  the 
meter  "this  meter  has  been  carefully  tested  on  various  loads 
and  found  to  be  correct,"  docs  ni>t  always  mean  just  what  it  says. 
Instances  had  come  under  the  author's  observation  where  the 
various  connections  in  the  meter  were  not  all  properly  m.ide, 
others  where  essential  parts  were  entirely  missing  and  still  others 
where  the  meter  was  so  far  out  of  the  propir  adjustment  as  to 
preclude  utterly  the  possibility  of  a  careful  test  having  been 
made  in  the  factory.  These  conditions  do  not  exist  to  any  great 
extent,  although  they  occur  altogether  too  frequently.  He  there- 
fore urged  that  each  company  make  its  own  test  of  a  meter  before 
placing  it  in  service. 
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The  man  installing  the  meter  should  have  an  intimate  knowl- 
edge oi  the  dciicaqr  of  the  inatnuneat;  A  hammer  ahottld  nerer 
be  used  in  facleninK  a  meter  to  it»  annort;  ptapa  toots  and 
screws  should  always  be  at  hand  foe  faatcaliiif  in  plaoa  with  the 

least  possible  jar.  As  to  the  locatton  of  the  meter,  eentral -station 
managers  have  not  givpn  ilils  s.t:J)ic-it  tlic  .ittcnt;rii  it  deserves. 
Time  is  lost  by  meter  rcadets  anil  te»t«ii  IiuiUihk  step  kdtlcrs 
and  carrying  them  up  and  down  several  flights  of  narrow  stairs. 
No  meter  should  be  installed  until  the  wircman  completes  his 
work.  When  placing  a  two- wire  meter  on  a  system  having  » 
grounded  neutral,  great  care  should  be  exercised  to  see  that  the 
Outside  wire  is  connected  to  the  Of  the  meter,  for  if  the 

neutral  io  the  bnildiag  beoomes  grounded,  the  reBi»"*t>*)n  will 
be  low.  A  new  meter  ahoald  ordinarily  five  satisfactorr  resolta 
in  service  for  a  period  of  six  months,  when  it  shonld  be  inspected 
and  cleaned  and  so  far  as  possible  bronght  to  its  original  condi- 
tior. 

WUfii  a  tusloc;i<-'r  ni-ukt-:^  n  cutni-lnint  I'li  lU<i  ainuiint  of  t>ill, 
he  should  be  listenrJ  to  attentively  and  .iiiless  sonjc  reasonable 
explanation  can  be  given  to  him  by  the  othcc  man,  such  for  ex- 
ample, as  his  bill  covering  a  period  of  five  or  six  weeks  in- 
stead of  the  usual  month,  the  complaint  should  be  turned  over  to 
the  meter  department  for  adjnitment.  The  man  to  adjust  com- 
plaints of  this  lund  nmst  be  tactful  and  polite  under  aU  drcmn- 
atances  and  be  aUe  to  convince  the  customer  that  he  tmder- 
staads  his  business^  if  the  customer  is  open  to  conviction.  The 
subject  should  be  discussed  with  the  customer  openly  and  frankly. 
The  previous  test  of  his  meter,  when  ar.d  where  was  made  and 
the  result,  should  be  explained  and  invitation  given  to  .'^•ssist  in  a 
test.  He  should  be  interested  in  the  operation  of  hi^  mttcr,  but 
in  explanations  technical  terms  and  phrases  should  l>e  avoided 
as  far  as  possible.  Take  the  cover  off  the  meter  and  by  turning 
on  one,  two  or  any  number  of  lamps  and  counting  the  number  of 
revolutions  made  bjr  the  disk  io  tio  seconds,  coe  can  readily  tell 
whether  the  meter  is  very  iar  oat  of  the  way  or  not  Having 
ascertained  this,  ask  the  etiatomer  to  turn  on  aiqr  number  of  lamps 
he  chooses  and  tell  him  from  the  speed  at  whidi  the  meter  is  run- 
ning,* the  number  of  lamps  turned  on.  Repeat  the  test  with  more 
or  less  l;uTip^  burning  a-i  ]  tell  him  how  many  he  turned  on  or  off 
as  the  case  m^v  l>e  He  will  immcdtatcl',  take  intercut  :n  the 
test  and  set    l         trying  to  catch  you  in  crrcr_     Should  ;t  l>r 

found  that  the  meter  is  to  some  extent  fast,  nuke  a  more 
careful  test  using  an  indicating  wattmeter  or  any  of  the  various 
methods  used  by  the  craft 

While  the  customer  is  interested,  instrnct  him  bow  to  make  a 
tough  lamp  test  of  his  meter,  urging  him  to  do  so  irequenlly 
and  to  read  fcb  meter  at  least  once  a  week.  Show  him  that  it  is 
to  his  ■interest  to  become  as  familiar  as  possible  with  his  meter, 
In  a  little  white  be  will  become  convinced  that  the  meter  can  be 
relied  on,  .md  a  good  friend  of  the  cnnipriny  will  have  been 
made  jiit  oi  what  might  have  bcconu  a  chronic  kicker.  The 
efT'-:!  ot  educating  complaining  cu-:  nicr;;  in  this  way  is  not  only 
to  get  the  good-will  of  that  customer,  but  he  wilt  rekile  bis  experi- 
ence to  Other  customers  and  prevent  the  spread  of  eonplaints  on 
meters. 

As  to  the  number  of  meters  taken  care  of  per  meter  man,  one 
cannot  average  more  than  eight  or  ten  meter*  a  day  if  Indeed  he 
can  do  that  much,  if  he  deans  them  and  gives  them  any  kind  of 
a  thorough  test  at  With  two  thousand  nifUrs  it  \MitiUI  tJi'Tf 
fore  require  about  eight  months'  time  to  c  )Vor  the  entire  SNStcm 
if  :t  man  gives  this,  his  whole  time,  every  day  with  no  other 
duties  to  perform.  However,  in  the  m.iir.rity  of  c.kc«  it  is  not 
necess.iry  to  do  more  th.in  rlenn  up  and  n<Ini*t  for  light  load.  A 
meter  on  full  or  medium  toad  usually  not  far  from  correct. 
It  it  ncaify  always  Ihe  light  load  n(riir:Ky  that  gives  a  manager 
cattle  for  worry,  as  the  revenue  lost  from  ti'is  source  alone 
must  be  ooniiderable.  Qeantng  and  testinf  on  light  load  with  the 
aid  of  an  ammeter  in  the  circuit  where  the  load  h  lighting  ex- 
clusively should  be  sufficient  and  should  not  occupy  to  exceed 
from  20  to  30  minutes.  If  in  .Tdrliti'M)  the  meter  must  be  discon- 
nected from  the  circuit  .nnd  .i  c.-irefiil  te*!  made  on  all  loads,  the 
time  consumed  in  the  r.p«r,ilir.n  will  probably  be  <lonl)lc  that 
wilich  it  was  in  the  other  c^se,  A  svstem  of  inspection  oi  meter 
readings  ihould  be  made  by  the  manajeer  or  in  the  case  of  the 


larger  plants,  by  the  head  of  the  meter  department.  For  ex- 
ample^ a  jewel  may  become  cracked  or  ch^H^^  which  would 
cause  a  meter  to  mu  slow.  TUb  wiH  oot  ba  detected  by  an 
ordinary  bill  clerk  and  meter  readings  wiU  becoam  lets  and 

less  until  they  stop  entirely.  In  too  many  eases  It  is  not  until 
:l:c:i  that  the  .-;ttcnt:on  of  the  mete.-  ccpirtment  is  called  I  .  the 
ju^actci'.  U>'  h.^viiijj  soiucojic  vvitli  A  knowledge  of  meters  and 
their  weaknesses  scrutinize  the  bills,  this  would  be  avoided. 
The  author  called  attention  to  the  chances  for  error  by  con- 
fusion of  meter  constants.  i"or  example,  a  meter  having  a  con- 
stant of  two  might  get  into  the  record  book  as  having  a  constant 
of  one-half  and  this  error  carried  akutg  for  months  or  even 
yeara.  This  is  another  argnnient  in  favor  of  having  the  man 
in  charge  of  the  meter  depaitmcnt  inspect  the  readings  each, 
month.  There  is  also  opportimity  for  confuHoo  due  to  the  fact 
that  some  meters  read  tn  watt-hours  and  others  in  kilowatt-hours. 
Danger  of  confu  ^oi  v.  in  re  li>i*ii  chi-^fs  of  dials  are  iisud  ersn  be 
avoided  by  omitting  the  reading  oi  the  first  dial  alt'Ugcther,  so 
that  all  results  will  be  pnt  down  in  kilowatt-hours. 

In  the  disctttskm  of  this  paper,  Mr.  W.  U.  Winter,  of  Darling- 
ton, Wis.,  recited  the  recent  experience  of  his  cowpaqy  wfakb 
installed  a  water  power  plant  in  tSgfi,  and  took  customers  on 
a  Hat-rale  basis,  which  phm  worked  very  well  rnitCI  tiie  UmS  passed 
the  limit  of  the  water  power,  and  the  coal  bills  begun  to  eat  up 
dividends.  He  then  described  troubles  of  the  company  in  intro- 
ducing meters  in  place  of  flat  rates. 

Mr.  B.  C  Adams,  of  Madison,  thought  Mr.  Barrett's  p.^per 
referred  mora  spedfically  to  direct-current  meters  than  to  other*. 
A  direct-cunent  meter  should  be  tested  most  often,  but  tbe  fre- 
quency of  testa  depends  largely  on  tiie  locatkin  of  the  meter  and 
the  nnportance  Of  ^  service  Hnt  jt  hmdks;  He  had  dbcct- 
current  meters  around  the  city  that  diil  not  need  to  be  tested  more 
than  once  a  year,  but  they  should  be  tested  that  often.  Alter- 
nating-current meters  did  not  need  to  be  tested  oftener  than 
once  a  year  and  -ho-'M  iis\:ally  run  nmrli  h  •if.T-r  tlnin  that.  They 
hnd  mHers  on  their  lines  at  .^ladisoii  tiiat  hati  tested  out  just  as 
s. ciiriiiel;.  when  they  came  into  the  shop  after  three  years  as 
when  they  were  first  put  on  a  line.  He  criticir?-!!  Mr  Barrett's 
suggestion  of  testing  meters  in  place  for  custcinrrs.  and  thought 
that  meters  should  he  taken  into  the  shop  and  tested  there,  in- 
vitfaig  the  customer  to  wat^  the  test  and  bring  sonwbody  widi 
him  who  knew  the  meter  business  and  whoims  not  oimcctcd  witb 
the  company  furnishing  the  power.  A  emtomer  can  usually  ho 
satisfied  by  such  a  test. 

As  to  whether  on  a  three-wire  meter  a  no  volt  pressure  coil 
or  a  320-volt  coil  should  be  used,  the  General  Electric  Company 
uses  the  former  nnd  the  Westinghouse  Company  the  latter.  He 
had  experienced  f:  i\ib!e  with  the  Ito-volt  pressure  coil,  but 
has  had  lightning  affect  the  2Xhvolt  ooil  meter  and  short^rcuit 
the  line,  tinleis  the  man  that  ts  looking  for  the  troublo  knows 
wfaere  these  aao-volt  meters  are,  he  has  diHieally  bi  locating  m 
trouble. 

Mr.  Kitidinll,  I  t  Ki-  r  idn.  ■;rd  hi-'  r unpany  had  saved  much 
lime  in  meter  reading  by  having  meters  locitcd  in  the  cellar 
alongside  the  gas  meter  so  th.it  a  man  in  reading  electric  meters 
does  not  have  to  go  through  the  houses  to  doscts  or  attics,  In 
regard  to  having  people  read  their  meters,  the  Milwaidcee  Gsni 
Ught  Company  got  out  a  blank  for  gas  users  which  bis  com* 
pany  at  Keno^  bad  made  use  of  and  distriboted  to  all  its  cus- 
tomers, especially  those  whose  bills,  bad  increased.  He  found 
ih.Tt  in  every  Msc  where  customers  read  their  meters  e^cry  d.iy 
and  kept  tr.nck  «f  their  eonsinnption  on  these  blanks,  the  diffi- 
tiilt>'  was  obviated.  Mr.  ,\dan;s  also  registered  a  protest  against 
the  difference  in  dials  referred  tn  in  the  paper.  He  thought  all 
stations  should  insist  on  having  kilowatt-hour  dials  on  the 
meters. 

Ur.  J.  H,  Kardfaig.  of  Laport,  Ind,,  Mid  that  on  meters  read- 
ing' in  watt-hours  fliey  had  removed  the  first  hand,  makmg  all 

meters  read  in  kilowatt-hours,  thereby  ovcrcomini,:  the  ehiiice 
for  error  between  the  watt-hoiir  and  ki!ow.itt-h-i",r  di.-\1s.  fic 
thoiight  that  the  most  jmport.int  point  hroiiRht  out  l  y  the  ;  ipcr 
was  the  feature  oi  educating  customers  to  read  their  own  meters 
and  figuring  their  own  bills.  They  will  not  kick  when  they  be- 
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come  acquainted  with  (In-  working  of  their  meters  and  they  grow 
to  have  C0nfi(^cncc  in  than.  He  kul  TCiy  little  CaWphitlt  fMB 
customers  on  meter  reading. 

ICr.  Winter  tM  that  it  was  much  eadcr  for  eaitomcrt  to  read 
aoA  tat  tlMir  owii  metcn  wfacre  tlicre  wia  »  tnH-hoar  dial  for 
die  reaaon  tint  tfacjr  can  turn  on,  «7,  fonr  Ugbti^  and  Iqp  icaid- 
htg  tbe  meter  at  the  end  of  an  bour  know  just  what  haa  been 
nwdt  vhcreas  with  a  kilowatt  dial  they  have  to  put  on  three  or 
four  times  that  amoi'r.i  It>  r<  a<1ing  nictera  bis  cocnpany  paid  no 
attention  to  the  watt-hour  dial. 

Mr.  B.  C.  Diiiius,  nf  Zion  Ciiy,  calleJ  iittention  to  an  ulleReii 
slowness  ot  commtitator  type  meters  operating  on  ahemating- 
current  when  heating  devices  such  as  curling  irons,  flat  irons,  etc., 
are  turned  on.    No  one  seemed  able  to  explain  this  truublr. 

At  the  Wednesday  afternoon  session  the  paper  by  Mr.  W.  D. 
Burford  on  "Modem  Underground  Constmctioa''  waa  presented, 
aa  abatraet  of  which  and  of  Ae  diacnanon  falfararng  ita  read- 
big;  win  appear  next  week  TUt  was  followed  hjf  the  paper  of 
Mr.  P.  H.  Korst,  of  Janeavflh^  Wis.,  entitled 

snsGBanaiifs  mk  wasAsnns  tbm  town  mmrr  «r 

CE.VT6AL  STATIONS. 

Almost  all  places  of  8.000  or  more  inhabitants  now  have  a  day 
power  service  and  in  many  of  the  iniir.'  r  louii^  it  will  soon  be 
adopted.  With  the  increasing  t>se  o:'  liv.i:rt  (c  ocvicc^  .-iiid  the 
numerous  applications  of  electric  puwer  I'l  r  residences,  stores 
and  shops,  it  will  only  be  a  matter  of  a  few  ye  ir5  before  every 
central  station  will  furnish  a  24  lianr  service  A  day  power 
drcnit  is  always  a  benefit  and  helps  a  aty's  growth  by  »n»'^"c 
It  eairr  tar  amen  factatriei  to  stait  at  a  low  first  coat  and  anMll 
opetatiiig  expense  for  power,  which  fact  ihonild  bo  brought  proni- 
nenOy  before  the  people  and  newspapers  ao  that  they  win  be  inter- 
ested in  pushing  the  development  of  the  power  b,:^;:ie4? 

The  usual  prnctice  in  charRing  for  power  is  to  tharRe  a  mini- 
mum of  $1  per  month  per  horsepower  or  fraction  thereof  in- 
stalled, Some  obtain  the  maximum  demand  by  an  instrument 
sucli  as  the  Wright  dcnuiiid  meter  and  charge  one  rate  for  the 
first  30,  to  or  rjo  hours  of  use  per  month  at  the  maximum  de- 
mand, a  low  rate  for  all  over  that  The  Doherty  method  is 
to  make  a  fixed  monthly  charge  for  the  readinesa  to  senre^  based 
on  the  fiMd  diaiges  of  die  central  itatioB  and  dw  aiae  of  tiw  cna- 
ttmm'9  instaHstkm  and  then  chaigo  for  the  power  itted  by 
meter  at  a  low  rate  per  Vw-honr.   Others  me  a  modified  rale 

s!:;:ibr  !0  the  On'.erfv  or  Wri-.:ht  derrianrj  methods.  Many 
use  the  older  methods  of  a  minimum  rate  for  the  Installation  with 
a  base  price  per  kw  h'jur  and  a  sliding  seal"  of  di^cour.ts  p.ov- 
emed  by  the  quantity  used.  There  arc  still  n  few  places  that 
sell  power  at  flat  rates.  All  of  these  methods  have  their  strong 
and  weak  points  and  none  has  become  so  thoroughly  in  use 
at  to  be  recommended  a.s  the  proper  owlfiod. 

Intermittent  and  small  tisen  of  power  such  as  residences,  den- 
tistSi  physicians,  ofltceii  ete^  are  nsiially  cooneeiad  to  die  Ught- 
Hig  meter  and  pay  ligblhig  latn  ntofl  their  power  damauda 
warrant  a  separate  meter.  It  fs  etistomary  to  oiler  special  rate  to 
such  customer*  a<  n  j  r  wer  .'4  hours  a  day  mil  also-thosc  who^r 
bnsines?  is  "j  ic:;  thit  it  is  possible  to  dipense  with  the  mr  of 
power  ihirin^  tlie  hours  of  peak  lighting  in  winter  Sotr.c-i-ne^ 
water  pl.iiits  raakc  special  rates  to  customers  which  have  stcatn 
plants  and  who  use  electric  power  only  during  such  portions 
of  the  year  that  there  is  ample  water  power.  This  enables  the 
central  station  to  cany  a  saiaUer  steam  reserve  for  nse  during 
seasons  of  low  water. 

Good  solkiton  empkqrltv  all  or  part  of  dielr  titaa  according 
to  (he  fidid  for  eanvassingt  are  bwariaUy  a  good  hivettmcnt,  md 
especially  in  startfnK  new  applications  !n  power  work,  which 
can  be  used  as  an  obicrt  le.sson  to  other  ctiMomcr-  About  the 
first  question  asked  a  solicitor  is  what  the  fiowcr  will  cost,  and 
oftex  ;hr  question  is  based  on  an  average  n  e  of  power  far 
abo\*e  what  the  actual  would  probably  be.  Often  it  is  necessary 
to  install  motors  for  desirable  customers  for  a  few  months,  on 
trial,  to  demonstrate  the  cost  of  operating  Good  judgment  and 
engineering  skill  should  be  used  so  that  a  good  saving  of  power 
can  be  effected  by  eUminating  the  wastes  doe  to  shaft  and  other 
loaaeat  and  also  obtain  the  greater  eonvenienee,  larger  and  better 


output  witli  ti;e  oth.er  ii  jiiu  rous  .idvaiitages  of  electric,  and  there- 
by making  a  satisfied  customer. 

It  is  good  policy  lor  the  central  slaticm  to  sell  and  install  motors 
at  cost    This  keeps  the  instalhrtion  COit  low  and  should  ^n.=,ure 

a  first  class  economical  motor,  put  m  so  as  to  obuin  the  best 
resulu.  Semal  mannfacturers  of  motors  issue  books  ea  the 
applicationa  of  motors  to  vaiious  kinds  of  work,  the  poaiar 
needed  to  drive  machines  under  diSittent  conditions  and  waA 
other  useful  data  to  a  solicitor.  They  «UI  also  be  found  rea4p 
to  give  .^.nv  infermatfott  in  their  power  to  aid  in  securing  a  power 
customer,  and  when  several  good  .'oti*  ars  in  prospecti  wiB  oiMS 
icnd  a  skilled  salesman  to  help  Uuid  the  business, 

Judic:ou.s  .advertising  always  pays  .-^  live  newspaper  is  al- 
ways a  good  medium,  but  a  story  should  be  made  concise  ami 
catchy.  Do  not  try  to  tell  too  much  at  once,  btit  leave  something 
for  to-morrow.  Well  selected  cuts  help  very  much  to  (be  at- 
tractiveness of  an  advertisement,  and  many  manufacturers  will 
be  glad  to  loan  suitable  cuts  illustrating  their  prodneta,  Ciren- 
lars,  sent  to  a  well  selected  mailiiii  list  and  caiefolly  fallowed 
np  by  3  solicitor,  always  bring  good  ICSoltS,  Many  1IHWlfao> 
turers  gladly  send  descriptive  pamphlets  and  flyers  for  Aatrl- 
bution  and  these  always  brinp  in  inquiries  if  properly  sent  out. 
Since  central  stations  also  sell  advertising  through  lUutninated 
siRtis,  they  sh  luld  be  libcnl  adverdaers  to  be  ooosislenk  and 
slu>w  faith  m  it 

Heretofore  the  use  of  electric  power  has  been  h^r^ely  confined 
to  the  smaller  factories  and  printing  offices,  but  it  is  being  rap- 
idly extended  to  stores  and  residences.  Antomatic  reMgsntan 
are  being  successfully  empkiyed  now  in  restawanti^  meat  mnr- 
ket^  eto.,  but  dure  is  a  Inge  unexplored  field  for  it  in  domcalfo ' 
use.  There  is  no  reason  why  electric  plants  cannot  obtain  aa 
large  returns  from  rcsidetices  for  electricity  at  power  rales,  for 
heating  and  power  use.  and  battery  charging  f'  r  .r.itortiobiles,  as 
gas  companies  now  get  for  fuel  gas.  Power,  in  addition  to  re- 
!;ic;i-r :itc,r=.,  cin  be  used  to  operate  pump-*,  laundry  machines, 
cii'.li  wrrher^..  ice  cream  freezers,  ventilating  fans,  and  it  is  a 
safe  prer^i :iio:i  that  this  will  soon  become  one  of  the  most  profit- 
able fields  for  the  sale  of  current  for  these  purposes  and  also 
help  largely  to  solve  the  vexatious  servant  girl  problem.  Another 
advantage  is  that  residence  ciHtomers  -  will  employ  eomidenble 
deetricHy  during  the  day,  00  Stmday  and  holi^iys  when  die 
statioa  load  ia  naually  low. 

The  use  of  small  moter-drtven  a(r  compresson  ttirndd  also  be 
vigorot^^ly  pushed  amonn  Sarbers  and  phy^icinns  for  their  special 
needs,  antong  saloons  far  charging  beer  in  place  of  carbonic  add 
gas,  and  for  other  purposes,  such  as  bonse  cleaning  OMfiUh  and 
drilling  and  chipping  metal  or  marble. 

Fans  are  successfully  employed  in  winter  to  keep  frost  off  tbo 
show  windows,  and  to  blow  throu;;!)  ^tertm  or  hot  water  radiatora, 
thereby  increasing  thdr  heatinR  c  .picity,  .ind  also  to  place  over 
hot  air  registers  to  start  a  circulation  of  hot  air  when  tbe  wind 
ia  in  a  direetioa  that  will  not  let  them  operate  properly.  In 
many  cidaa  the  power  circuits  on  dw  outskirts  reach  some  famn 
ers  wTio  can  be  induced  to  use  power  for  pumping  water,  shred- 
dint;  corn,  Mw&ig  wood,  eutting  fccd,  stparatiiig  oaani  and 

other  uses. 

In  'he  discussion  of  Mr.  Korst's  paper,  Mr.  Almert  said  it 
is  geii^r.'illy  recognised  that  the  increa.se  of  the  use  of  electric 
current  and  power  for  other  purposes  is  merely  a  question  of 
the  education  of  the  public,  but  before  that  is  done,  it  is  quite 
necessary  to  educate  the  central  st.ition  man.  who  should  leam 
before  atten^ng  to  diaseonnato  knowledge.  Taking  tbe  enmtiy 
em,  the  average  central  stadbn  manager  has  a  vety  Ifadled 
knowledge  of  die  varfous  uses  of  electric  power.  Tht  pnaofc 
tendency  is 'to  conMSdate  small  properties,  (Tie  effect  of  wM<ft 
is  very  ciood  because  it  gives  an  opportunity  to  employ  special- 
ists in  thii  diss  o!  work,  and  organize  a  contract  department 
The  indi'.  idin!  small  station  i-  generally  n-.'jch  hanclicapped  by  the 
litnitations  of  the  managers  themselves.  Another  thing  handi- 
capping the  small  stations  is  the  use  of  obsolete  hiRh-frcrjuoncy 
apparatus  not  suited  for  power.  In  a  meeting  of  this  kind  there 
is  usually  much  enthusiasm  over  opportunities  of  increasing  biist- 
neas,  but  the  resolutions  msde  by  managers  at  auch  times  are  too 
often  like  die  avenge  New  Veer's  rcsoludon.  As  Ifr.  Kant 
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Mys,  "Keep  continuing  at  ttie  work  »nd  ftnMy  you  will  get  people 
to  see  things  in  j-mr  lisl't-" 

Mr.  Bnrch,  of  M;idisi  n,  sai  i,  "wc  mi'j  tliiiik  we  know  it  all,  but 
.1  slrjnger  will  come  intra  any  one  of  our  towns  and  do  more  busi- 
ness than  we  who  arc  located  there  all  the  titne.  The  stranger 
takes  nothing  for  granted,  but  tries  to  get  cmtomm  tiut  we 
would  think  it  impossible  to  obtain." 

la  reply  to  a  <iueslion  as  to  whether  he  considered  125  cycles 
out  ot  date.  Mr.  Almert  uid  it  was.  Hie  chance  to  6ixy<lt  did 
oot  have  to  be  made  all  at  once.  The  high-f  reqtieii^  tranifoniMii 
win  woik  on  60  cycles  widi  lower  capadtjr  tuid  lower  dBSdmey. 
The  tnachinerx  now  ttemg  btiilt  in  improved  fotnu  is  all  for  the 
lower  frequency.  High-frc(i'.:'-:iLy  transformers  ,irc  usually  dry 
air  cooled,  and  the  sooner  one  ^uu  rid  oi  those  the  lu  ticr. 

Mr.  KrnDrJI,  of  Kcnosha,  enipliasixed  the  import.'^  m  li h 
ing  cuiioiiicra  when  changing  from  large  steam  engines  So  electric 
power,  to  subdivide  the  source  of  power  and  put  in  several  motors 
rather  than  one  large  motor.  The  tendeitcy  on  tlie  part  of  cus- 
tomers is  to  put  k  one  large  motor  in  order  to  save  in  lint  coat; 
but  the  large  motor  would  be  apt  to  'be  run  nider4aadcd,  and 
with  an  enormout  atarthig  cnnent,  awldiig  it  bad  for  the  ccDtial 
•lation  Mgtdatiou. 

r,OVKKN'.Mi:NT  rrSTS  ox  FITI,. 

C.  J.  Davidson,  of  the  Milwaukee  Electric  Railn  u  \  I  ight 
Com;>.-in\.  pro  =  cined  a  shf  rt  ii,ip:jr  Kiviiii;  an  abstract  ct  results 
obtained  by  tlie  United  States  Geological  Survey  at  the  Louisiana 
Purchase  Exposition  at  St  Louis  in  ic/oj,  investigating  Ameri- 
can coals.    Following  are  some  of  the  conclusions  of  the  tests; 

( 1 )  The  teits  in  the  steam  boiler  plants  of  65  carload  tamplc* 
of  coal  from  17  stales  indicate  the  high  sieaoliis  qnlitr  0/ Amer- 
ican coals  and  diat  th»  quality  of  many  of  these  coals  may  be 
Improved  Igr  washing. 

(2)  Most  of  the  American  coats  and  lignites  can  be  uSed  as 
a  source  of  power  in  a  ga  v'f  ^n^i-'r  plant. 

(3)  As  indicated  by  comparativr-  tests  of  14  bituminous  coal.? 
from  nine  slates,  the  power  efficiency  of  thc^c  coaU  when  11  i  J  -u 
the  gas-producer  plant  is  two  and  one-half  times  greater  than 
their  efficiency  when  used  in  a  steam  boiler  plant,  or  in  other 
words,  one  ton  of  these  coals  used  in  the  gu  producer  plant  has 
developed  ca  a  commercial  scale  as  much  power  as  sjij  tons  of 
the  same  eoal  when  used  in  the  ordinary  steam  boiler  pbnL 

(4)  Some  of  tb9  lignites  from  undeveloped  but  extensive  de- 
pos-ts  in  N'nrth  Dakota  and  Texas  when  tested  in  the  gas  producer 
and  Ris  engine,  have  shown  unexpectedly  high  power  producing 
qu.1l  ties  <.uch  at  promise  latge  future  devefopment  in  those  «nd 

oflier  >t:i?r-s, 

(  51  .S'l-iie  r,i  rhe  A-:^!'r^>-,)n  t  jn'..;  r>iTrl  the  slack  produced  lU  mlR' 

ing  these  «:oals  can  be  briquctted  on  a  commercial  basis. 

The  author  commenting  on  these  says  that  all  01  hit  own  in- 
vestigations for  several  years  have  convinced  him  that  while 
various  fads  may  retard  the  evolution  of  the  prime  ttiover,  that  by 
the  Uw  of  the  "survival  of  the  Attest"  the  internal  combustion 
engine  mnst  supersede  any  possible  type  of  steam  motor. 

Mr.  J.  C  McMynn  said  th.it  he  still  adhered  to  the  general 
statement  made  at  the  meeting  of  the  Association  in  Milwaukee 
iti  i8^i4  to  the  effect  that  the  cheaper  the  fuel,  the  cheaper  the 
steam.  The  most  important  point  in  building  a  plant  is  find 
the  cheapest  fuel  that  can  be  bought  and  build  the  fiirn;ii-i_-  rrder 
the  boiler  to  burn  that  particular  coal.  There  has  been  a  great 
advance  in  the  List  few  years  in  Chicago  in  bunwig  coal  intel- 
ligently. There  has  also  been  a  movement  among  certain  coal 
men  to  sell  their  coal  on  the  basis  of  the  heat  units  in  the  coa], 
which  is  doing  mudi  to  betp  ^e  eoouomical  generatton  of  steam. 

Mr.  Edward  R.  Taylor  spolte  of  the  difficulty  of  getting  the 
same  coa)  all  the  time  for  a  steam  plant  It  is  easy  for  a  coal  man 
to  substttttte  one  coal  for  another  under  an  ordinary  coa!  con- 
tract   The  tnetliiid  his  ci>mii;iny  had  inlr.idnc<fl        .is  Ii>1Imh<: 

After  the  coal  selected  n  ehemienl  :!!ip!v<;!<;  h  made  of  it, 
and  a  contract  is  drawn  in  v,'  i  'l  i-  ■=  •  it.  ib  it  the  coal  of  the 
sample  as  delivered  corresponds  to  certain  chemical  analysis,  which 
is  used  for  the  ptirpose  of  identifying  the  coal  in  the  future  de- 
livered on  this  contract.  For  instance,  take  a  certain  coal  which 
costs  $>.50  •  ton.  and  the  test  shows  i3,oi»  B,t.n.,  moisture  10 


per  cent  and  a»h  8  i)cr  cent  The  contract  is  drawn  on  the  basis 
r.t  ?j  ;;i  per  t  n,  Imt  ^:  Ow  .•  i.il  varies  :ii  heat  units  the  price  is  to 
vari  ;n;ccrdiiigl>.  1  lie  lulloiving  i>;  tjie  method  of  determinmg 
the  K.t.u.  Take  the  original  B.t.u.  of  the  coal,  13,000,  and  if  the 
moisture  in  10  per  cent,  deduct  1,300,  which  wofild  leave  11,700. 
which  wo  '  J  11  :l  '  the  commercial  ll.t.u.  of  tin  ■  il  a  ili  .  ■  1 
Now  multiply  that  by  2,000  lbs,  to  the  ton,  which  would  give  23.- 
400,000  B.ttt.  per  ton.  As  the  price  is  $240  divide  the  number  of 
B.t.ti.  per  ton  by  that  to  find  the  B.t.u.  for  a  cent  per  pound.  Add 
the  coat  of  removuig  the  aihea  at  90  cents  a  ton.  making  the 
basis  of  th«  contract  ia  fUa  case  about  100M6  ^.tu.  for  one  cent. 
On  a  s/]oo-ton  contract  an  analysis  of  tKe  cr>al  is  made  or.ce  a 
week.  The  sample  is  taken  by  the  regular  method  and  analysed 
and  reported  to  the  con.sumcr,  and  the  contractor.  If  the  B.t.u. 
•  jr  one  cent  is  lower  than  100,000,  the  pric-  drops  accordingly, 
and  the  price  always  bears  the  same  proportion  to  the  original  con- 
tract price.  The  city  of  Cliicago  has  canceled  all  outstanding  con- 
tracts and  let  them  on  this  basis,  to  the  amount  of  200,000  tons. 

Mr.  W.  B.  Jacfcstm,  of  Madison,  thought  everyone  should  .ip- 
predate  the  advantage  of  knowing  what  the  coal  is  doing.  Simi- 
lar work  to  that  bang  done  in  Chicago  and  Mtuneapolis  is  bdng 
done  by  most  o(  the  Large  conqianies  in  (he  East  altliongh  not 
in  such  a  systematic  manner.  • 

Mr.  Kimball  thought  that  the  common  stamlard  of  quantity  of 
coal  used  per  kw-hour  was  not  the  proper  bisis  for  judging  the 
quali'.icj  tlie  1  ;i  ir  was  it  fair  t  1  t!ir  i  sil  man.  He  found 
the  best  lusis  tu  iVgure  on  was  the  amount  of  water  which 
can  be  evaporated  with  a  dollar's  worth  of  coal. 

Mr.  Dinitu  said  that  in  making  coal  tests  he  determined  the 
cost  of  evapCHuting  t.ooo  cu.  ft  of  water,  which  was  then  reduced 
to  potmds  of  water,  the  final  result  being  the  cost  per  ,iiO0O  lb. 
of  water  evaporated  The  test  was  easy  to  make  at  any  time, 

Mr.  Kirk  said  that  in  the  traction  power  house  at  Oshkosh  Ite 
had  put  in  some  stokers  and  immediately  on  getting  them  in 
operation  they  cvatiorated  about  ji;  per  cein  r  rti-  \*.  ter,  but  for 
some  reaviii  the  water  per  kw-honr  inimediately  iru n  .;«cd  ,ibout 
I-  \i:v  o  ut  lie  had  not  yet  been  able  to  test  th*'  ti  for 
moisture.  He  did  not  know  but  the  moisture  might  have  been 
carried  over,  due  to  the  intense  heat  from  the  stokers.  Mr.  Kim- 
ball thouglit  ihi.s  a  question  nf  boiler  design  and  steam  space.  Mr. 
Kirk  was  evidently  forcing  his  boilers  harder  with  the  new  stokers 
than  he  had  before. 

THE  ECOKOMV  OF  tOMIlINF.D  H.MLWAY  ASti  UGHTiNC  PtA.NIS. 

Ernest  Gonjenbacli,  of  .Sheho\(;an,  Wis,,  took  up  Wedi'esday 
afternoon  in  a  paper  on  the  subject  of  the  saving  to  be  effected 
by  combining  railway  and  lighting  service  in  one  power  plant  as 
compared  with  operalini;  sep.irate  plains.  He  said  it  was  rather 
unfortunate  that  at  the  present  time  most  of  the  combined  railway 
and  lighting  plants  which  are  in  oper;ition  are  the  result  of  con- 
solidations of  two  or  more  corporations  which  originally  bad 
independent  existences.  The  natural  result  is  a  lack  oi  uniform- 
ity  in  the  producing  plant  which  time  and  the  natural  wear  and 
tear  of  apparatus  alone  can  eliminate.  In  too  many  cases  we  see 
a  power  staiim  equipped  with  separate  generators  and  engines 
for  lighting  and  railway  Kid*  .ilihotigh  the  two  sides  are  gen- 
erally combined  in  the  boiler  room.  Such  pl.nnts  are  not  getting 
the  benefits  ot  the  best  economy  possible  by  combining  the  ser- 
vice, although  the  arrangement  may  be  unavoidable  where  I  n  Inr  is 
will  not  warrant  putting  in  new  uniform  equipment.  One  of  the 
little  economics  which  has  an  important  beariiij;  111  this  C  '-  -  is 
the  fact  that  in  the  railway  plant  the  heaviest  loads  occur  during 
the  summer  months,  July  and  August,  whidi  are  the  months  of 
least  activity  in  the  lighting  d^rtmcnt  The  lighting  force  can 
give  some  help  to  the  railway  force  dttring  the  busy  summer 
season  and  receive  help  during  the  winter  season  of  heavy  light- 
ing. The  amount  of  idle  investment  in  a  railway  power  Station 
is  not  as  great  as  in  the  lighting  plant,  but  nevertheless  a  con- 
siderable amount  of  equipment  has  to  be  held  in  reserve  to  t.ike 
care  of  the  e.Kcrssivo  !o.iiU  which  occur  ot:  perhaps  15  Sund;iys 
and  holid.'jy*  Hnrin?  the  warm  months.  He  gave  typical  load  curvea 
taken  from  -  1  l.iilv  averages  of  n  plant  in  a  small  dty  which 
apptOKimaie  clu^ely  the  usual  conditions  in  any  city  between 
30,000  and  50,000  population. 
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A  Slimmer  lo.nt  'if  ilv  jnhtiiu:  -j. -tcm  has  its  peak  between  9 
and  10  IJ.  m.  aiiKiuiifing  Uj  0^3  kw.  This  curve  gives  a  lighting 
load  factor  of  29  per  ct-m.  Atiother  curve  shows  a  \:\!_':  \  iig  load 
for  the  same  plant  during  a  day  in  December.  The  peak  comes 
between  3  and  6  p.  m.  and  amount?  to  1,140  kw.  This  curve  has 
a  load  factor  of  40  per  ecuL  A  raiUsay  load  curve  on  a  typical 
winter  day  hm  its  peak  at  5  p.  m-  which  amounts  to  500  !<»'.  lis 
load  factor  i»  44  per  cent  The  winter  ligbting  and  railwajr  eeaks 
where  they  overlap  give  a  resnlted  peak  of  about  xfieo  kw.  An- 
other curve  represents  a  typical  railway  lond  on  a  surorocr  holiday 
when  the  peak  occurs  at  2  \t.  m.  antountiuK  'o  950  kw.  Another 
nt  5  ;i  :ti.  i  f  7JO  kw  and  a  third  at  8  p,  ni.  of  ;oo  '■■  ■  \  n  i  ■ 
peak  occurs  at  midnight.  Tht'*e  peaks  are  due  to  pjtk  U.ivt.1. 
The  load  I'aciLr  ci  tlu  luJ.inr.;  -■.---invr  curves  is  53  per  cent, 
and  of  the  combined  winter  cun'cs  only  28  per  cent.  The  lighting 
load  represented  in  the  curves  was  with  a  connected  load  of 
about  40,000  i6-cp  lamps  indnding  a  number  of  stationary  motors 
and,  city  street  lighting.  A  cakulatkm  is  given  showing  that  the 
eoflt  of  sepafate  lighting  and  power  alatkms  would  be  $337,soo, 
while  a  combined  plant  would  cost  only  ^QOAoa  Besides  Ais 
savini;  in  first  cost,  the  saving  in  co«t  of  ojaTation  is  very  con- 
siderable. One  chief  engineer  only  instead  of  two  i«  re<jnire  I. 
There  are  only  half  the  shift  engineer.*  rc<|uired  which  would  be 
neccss.iry  tinder  separate  operation,  and  the  same  rule  holds  true 
down  the  line  as  far  as  the  coal  passer.*.  It  is  safe  to  say  that  the 
cost  of  labor  will  be  about  33  l/j  to  fo  per  cert  Jess  in  a  combined 
plant  than  it  h  under  separate  operation.  In  addition  to  the  sav< 
lug  in  labor  the  fuel  economy  is  decidedly  improved.  In  a  light - 
iuig  plant  boilers  and  engine  woifc  under  diiaidvartUigcous  ooudi- 
lions>  as  a  mle,  during  light  loads.  The  engines  may  be  only 
partly  loaded,  therefore  not  giving  Oieir  maximum  effidency.  Tho 
same  holds  true  of  boilers.  In  the  cambined  plant  above  referred 
to  it  i?  possible  to  so  operate  that  there  will  always  be  a  full  load 
oil  one  or  more  of  the  units.  This  gives  the  maximum  ctficiency. 
Data  taken  from  a  plant  of  this  k^nd  now  in  oiH'r.-itir.n  «h)tt 
that  the  saving  in  labor  and  fuel  econo:ny  amounts  to  .about  $6,000 
per  annum,  over  and  above  the  operatiiig  cost  of  separate  plants. 
Add  to  this  the  $8,750  saving  in  faMerest  and  depreciation  and  wc 
get  a  total  of  nearly  $13^000  per  annims  saving  accomplished  in 
a  plant  of  the  capad^  and  dimensions  taferngd  loi. 

Tiwre  are  to-day  a  number  of  well  designed  power  stations 
which  supply  liittatiiTR  and  power  from  one  class  of  gcnerator-i, 
and  there  seems  to  be  no  re.Tsoii  why  the  t\pc  of  units  in  the  power 
station  of  this  class  may  not  be  identical  at  l  a*t  within  the  limits 
outlined  above  Mi.-  lirect  current  for  the  railway  iitn-rali'iii  t";iy 
be  supplied  through  either  moti>r-gencrator  sets  or  thro' ali  one 
or  more  combination  sets  consistipp  of  alternating  and  dircct- 
currf"  1  liii  ncr.ilors  connected  to;;cther,  aid  connected  with  a 
cluti  li  >  <  iipU:]^  to  the  cut; inc.  The  bitter  is  a  much  more  econood- 
cal  pian,  as  during  light  loads  the  railway  generalon  itny  be  oper- 
ated from  the  altemating-cttrrent  machines  worlcing  as  syndiron- 
oua  motors,  thus  reducing  the  MMiber  of  prime  movers  in  opera- 
tion and  giving  a  very  high  demand  factor 

The  operatit  u  ru  ■  lir  xt-current  railway  units  from  synchronous 
motors  taking  llicir  current  from  liihti  g  generators  is  being 
accompli.shed  to-day  and  will  be  still  more  in  the  future.  .V  Tyr- 
rill  rrgui.ltor  on  the  lighting  lines  wilt  counterbalance  any  ten- 
dency to  fluctuation  caused  by  the  railway  load  \  comparatively 
small  storage  battery  will  acc'im]>li>li  w<>fi1ir>  i-i  the  way  nf  regu- 
lating the  fluctuating  demand  on  the  rail  <  ay  generalors,  and  vrill 
enable  both  classes  of  service  to  be  furnished  from  one  nachiae, 
bcaidea  radneing  the  amount  of  railway  appantus  whidi  must  be 
ImM  10  reserve 

Mr.  Kbrst  described  briefly  a  water  power  plant  owned  by  his 
company  .:t  T.ir.(-:vi;?<\  which  has  both  550-volt  and  25<"'-'.  i  It  cvn- 
erators  wl  irii  cm  run  in  series  for  railway  work  or  in  ii,i;.illel 
on  ti  <•  tlinr  witr  lighting  and  p'lwer  system. 

Mr.  Jewett  slated  that  at  Afarion.  Ind-,  the  electric  light  com- 
pany is  operating  satisfactorily  two  50o-kw  steam  turbines,  either 
or  both  of  which  are  nm  in  parallel  with  a  400-kw  Stanley  in- 
ductor alternator  driven  hy  a  Russell  engine,  all  being  fo-eyde 
machmes. 

Mr.  J.  M.  S.  Waring  cited  an  Instance  at  Milwaukee  where^ 
railway  and  lighting  plants  were  operated  together  and  a  storage 


batter)-  has  been  installed  wliijb  ..v.i  bo  c mncclcd  cither  to  the 
railw.iy  bus-bars  or  to  thf  dirc  t  .  .:rM  iu  IirIiil:;^  bus-bars.  In 
a  lest  he  had  made  on  the  .Melri  polit m  I  K\;ii^' 1  Ivrnlu.iy  p owcr 
station  in  Chicago,  it  was  f  iund  ihur  in  January,  190s,  when  bat- 
teries were  in  service  the  output  liad  increased  25  per  cent  for  the 
24  hours  over  January,  1904,  when  there  were  no  batteries,  while 
the  boiler  hours  had  decreased  about  10  par  cent. 
Mr.  R.  N.  Kimball,  of  Kenosha  then  prcsenled  a  paper  on 

THE  STATTOir  UMD  FACIOB  AS  A  FACKW  IW  THB  COST  OF  OPCaATlOW 

or  CENTX.M-  STATION'S. 

The  load  factor  very  largely  affects  the  cost  per  unit  of  output 
HI  any  power  plant.  Three  definitions  weregivOI  SS  follows;  The 
true  load  factor  is  the  ratio  between  the  average  kad  and  the 
ntaximmn.  The  station  capacity  factor  is  the  ratb>  bctwcfen  the 
average  load  and  die  rated  cap«aty  of  the  station.  The  engine 
factor  is  the  ratio  between  the  average  load  and  the  normal  fat- 
ing of  the  engine  in  question.  In  the  writer's  experience,  boiler 
economy,  unless  the  boilers  arc  overloaded  over  50  per  cent,  i* 
not  iiTci  ii  J  by  the  boiler  being  run  undcrlo,ided  except  when 
imtierlu.ided  to  a  large  etteiit.  when  their  radiation  losses,  which 
amount  to  aljout  5  per  iit  11  the  total  full-load  losses,  m.tke  them 
a  factor  to  be  considered.  Such  law  load  conditions  seldom  exist 
in  practice,  as  there  arc  generally  enough  boiler  unit*  lO  that 
boilers  may  be  cut  out  when  not  needed.  In  the  avenge  small 
station  of  under  500  hip  a  mhthnum  nnmber  of  men  is  employed 
comiilinf  of  an  engineer  and  •  fireman  on  eadi  aldft  Under 
these  conditions,  the  cost  of  labor  is  constant  and  the  eost  per  imit 
varies  with  the  output.  The  improvement  of  the  load  factor  lies 
almost  entirely  in  the  new-business  department,  as  the  engineer  is 
powerless  to  do  .iti;,  tlut  1^  hut  change  the  engines  to  suit  the  vary- 
ing load  conditions  and  kcct>  the  eoeine  factor  a^  hitrh  a^  he  can 
with  the  equipment  furnishi'J  If  tlic  sl  itinii  I  'prr.irf  5  lor  liuhtnit; 
only,  great  improvement  can  be  made  in  the  load  curve  by  starting 
a  power  circuit.  In  this  connection,  it  it  is  always  advisallle  to 
put  in  sntall  motors  whenever  possible  rather  than  large  ones, 
especially  if  th^  are  starting  and  stoipping  frequently. 

In  Kenoaha  the  koA  t&dtat  is  lowv  durfaig  th«  winler  than 
during  the  summer  because  they  ha^'c  considerable  factory  lighting 
during  the  nu  iilli>  i  f  X ovciiiIht,  December  and  January.  The 
motor  business  nnil  --.Tiit  liirliliug  overlapping  with  the  incan- 
descent load  rr.ilL.  ,1  hmh  p<,il<  ^ud  :i  low  load  factor,  Curves 
were  given  for  a  cross  coitipound  iluckeye  ensirw  direct  connected 
10  a  220-kw  altcrn-itor  with  the  engine  running;  ro.idcnsing  and 
iion-fiondenstng.  Because  they  have  a  heating  plant  m  Kenosha,  they 
operate  non-condensing  during  the  winter  and  condensing  during 
the  summer.  From  the  curves  given,  the  author  figured  costs- 
The  maxminm  range  of  the  engine  nmnitig  condensing  is  mnch 
better  than  moning  non-condensing,  so  that  the  cottdea^ng  engine 
is  More  economical  with  varying  loads.  Kxperietwe  shows  that 
better  relative  economy  1  rui  ht  obtained  by  overloading  engines 
than  by  underloading  them,  while  the  reverse  is  true  of  boilers 
up  to  the  limits  before  mentioned.  .As  an  exaniidc  .it  the  appli- 
cation of  a  price  sheet  given  it  is  assumed  that  tiic  plant  made  in 
24  hours  2,640  kw.  The  inaxinuim  load  w.is  220  kw,  the  .nvcrage 
load  110  kw;  the  load  and  engine  factor  jo  per  cent.  The  cost  nf 
this  power  according  to  the  writer's  figures  woald  be  $4224. 
If  the  same  number  of  kw-hoars  was  delivered  at  loo  per  cent  load 
factor,  tfie  eoat  wonid  he  or     7S  per  cent  toad  factor. 

SjDjSa,  or  at  as  per  cent  hMd  fa^or,  ^3.13.  !n  Kenosha  with  the 
same  equipment  as  last  year  the  writer's  company  is  selling  ap- 
proximately too  per  cent  more  energy,  and  the  increase  in  in- 
come and  profits  well  repaid  the  company  for  its  study  of  load 
eufvet  and  load  fa^rt. 

DtSCUSSIOX  ON  ST.\TIlfr;  I.O.\D  F.\CTORS. 

In  reply  to  an  inquiry  Mr.  Kimball  said  that  they  st.irted  a 
motor  circuit  where  there  had  been  none  before,  and  as  the 
times  had  been  good,  the  factories  had  been  running  overtime, 
and  not  having  sufficient  power,  he  had  been  supplying  their  long- 
hour  business,  which  work  gave  a  very  good  load.  They  formerly 
had  a  station  with  140-cycle  machinety  and  at  iirst  did  not  want 
to  put  in  a  new  station  until  they  knew  they  could  get  power  load. 
They  put  out  a  solicitor  bnt  he  did  not  sell  any  power.  Then  they 
pitt  in  the  plant  anyway  with  very  satisfacloiy  results. 
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Quadrant  £toctronieter  as  a  Wattmeter. 


2a  order  lo  overconw  die  dSsadmitafe  incident  to  tlie  mt 
of  a  reeiMeiiee  piued  in  the  "woricHdieuit"  for  tlie  fwiiOK 
of  producing  a  potential  differcnetf  to  be  allied  to  tlie  quad- 
rants of  an  electrometer  when  it  is  used  as  a  w  athiioter,  Mr. 
Ernest  Wilson,  of  I^ndon,  England,  according  to  a  p.:ilent  is- 
sued Januar}'  16,  would  obtain  t!.?  potential  for  the  riiadrants 
from  a  secondary  sjpstem  affected  by  the  flux  produced  by  the 
work  drcuit  Tlie  invenlor  descrilies  several  neUioda  tuc  ne- 


OVABItAXt  tLBCnOinXU.  AS  A  wAinutm, 


complishing  this  purpose,  one  tf  which  II^  ill,  itr^itid  h^n  uth. 
A  small  dynamo  is  driven  at  crmstant  sp'-cl  m  a  firld  prori  jrcu  by 
the  current  in  the  work-circuit,  the  .armature  o:  tiic  rr-achinc  fur- 
nishing to  the  (laadrant)  through  a  commutator  and  brushes 
the  necessary  potential  difference  which  is  proportional  tO  *nd  in 
pliaae  vitli  tiie  eutrent  in  tlie  work-drenit.  Hie  anwffmciit 
illustiated  it  applkalite  to  the  ncuwemciit  of  wattt  in  direct- 
eurfcnt  a*  well  aa  altemalinK^eurrent  tysleniSL 


First  Annual  Convention  of  the  Electrical 

Salesmen  s  Association. 

Tiie  first  rcgalar  meeting  of  tlie  American  Electrical  Saleamen'a 
Asaedatim  ms  called  for  January  «.  at  the  Grand  Pacific  HoMi, 
Giicago.  Hiis  association  was  organized  at  Peoria,  III.,  in  Oc* 
tohcr,  1905,  and  since  that  time  about  two  hundred  salesmen  have 

afrn.iifd 

The  morning  ■f-.-iun  was  held  bthind  tlovc:  [fc-or-.  In  she 
absence  of  Mayor  Dimnc;  at  the  afternoon  sc^sii  n,  City  t'rosecutor 
Taylor  delivered  an  address  of  welcome.  Pn  si  Jcnt  X  ii-CL-nt  Gray 
followed  with  a  paper  setting  forth  thr  puriDsc^  oi  the  as- 
sociation. Tiiis- paper  was  in  substance  thai  which  appeared  as 
a  letter  in  the  EuciMCM.  Woaui  and  ENCiNEsa,  December  23.  The 
main  paiposes  of  the  organiccatioa  as  outlined  by  Pteaidcnt 
Gray,  and  ai  printed  on  the  proirammes  of  the  moeHng,  were 
"fratemalisn,  aplifting  of  the  standard  of  salesmanship,  and 
the  general  advanccflienl  of  the  electrical  interests," 

M  the  conclusion  of  President  Gray'^  .n^irc^s  Nfi  J  R  ibert 
Cron'sp,  Tr.,  read  a  paper  and  addressed  the  convention  urging  the 
nitiL  'Ti  tf>  co-operate  with  the  electric  lamp  manui.ictiirers  in 
thru  ciiorts  lo  increase  the  demand  for  lamps,  and  in  general 
to  incroafK-  the  demand  for  Current  supplied  by  central  stations. 
He  stated  that  the  lamp  mtnufaiCturers  had  raised  fiow>  and 
that  a  similar  amount  Iiad  faecH  aeeured  from  another  source  to 
be  spent  in  hMmasmg  die  denund  for  lamps.  A  t  per  eent 
increase  in  the  number  of  lamps  in  servtee,  he  said,  meant  an 
increase  in  sales  of  400.000  lamps  per  year.  To  operate  the  in- 
creased nimiber  of  lamps  34.615  hp  of  machinery  would  iicc*s^iarily 
hf  in'^tallrd  and  thi^i  nifiant  the  sale  at  $13$  per  hp  of  SMatitA/S 
worth  of  wachinery.  • 

Mr.  Croii^e  related  .m  incident  illustr.iting  liow  the  snle^man 
in  his  travels  could  cticourage  tiie  ine  of  elec(ric;i]  apparatus. 
While  staying  at  a  hotel  in  Piltsburt:  recently,  he  learned  that 
a  short  time  before  an  oil  cigar  lighter  had  exploded,  and  an 
employee  of  the  hotel  narrowly  escaped  injury.  Mr.  Crouse 
bad  the  story  of  the  accident  written  op  and  sent  to  tto  technical 
press.  The  papers  in  turn  sent  the  story  to  the  nrnnufacturers 
of  electric  cigar  lighters.  Tn  this  manner  a  relatively  >m.')l!  ; 
dent  was  etjip^oycd  to  further  the  sale  of  electrical  goods. 
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Following  the  address  of  .Mr.  Crouse,  a  pap<;i  entitled  "Modern 
American  Meier  Practice."  by  Mr.  8.  C  Lamphier,  superintendent 
of  the  Sangamo  Electric  Company  was  read.  The  paper  described 
at  some  ]ei«th  all  of  the  watt-hour  meters  that  have  been 
oaed  in  Amttia.  U>  any  extent. 

It  was  deemed  advisable  by  die  couanitlee  an  tHawt  and 
was  afterwards  decided  by  the  convention  to  dn^  the  WWd 
".\merican"  from  the  name  of  the  association,  maktnf  it  the 
"Electrical  Salcstt'eir'-  .\s.soci:itiGn.  Till  c  iivi-ir.ion  .aUo  deci.-ierj 
favorably  r>n  tlie  sllK.l^c-■it;un  of  the  cnrt-.inittfj  tlm;  rcpre ser.ta- 
tives  of  till'  c' <->■'. ileal  jrjurn.iU  be  i:j:^ili'-.'  f^'i  rv.cniber.shi;>.  In 
regard  to  initiation  fees  and  dues,  it  was  decided  to  charge  an 
initiation  fee  of  %i  and  annual  dues  of  $3. 

Another  stwesdoa  of  the  committee  on  by-laws  that  received 
A«  licarty  Support  of  the  oanvcodoo  was  a  danse  prohibiting  the 
use  ol  InlOscieatiiiK  driidcs  at  any  function  of  the  association. 

A  ooonnittee  consisting  of  Itesfs.  J.  S.  Cbrhy,  Frmds  Ray 
niond,  ami  J.  .\  Campbell  was  appointed  to  confer  with  Mr. 
Crouse  in  rcK-ud  to  devising  methods  of  co-operation  between  the 
Association  of  I-aniji  M.iiuif.^cturcrs  and  '.he  5alL'bni<  ii,  t  •  pr,,r"i  tc 
the  use  of  clfi'tric  li^lit-.  and  other  electrical  apparatus,,  siipp'ied 
with  current  from  ceiUr.il  ;rat;on5. 

.\fter  much  debate  it  was  decided  to  hold  the  next  meeting  in 
Chicago,  on  the  first  Saturday  followfaig  the  first  Monday  of  Ae 
Electrical  Show. 

TlicmectingdMcd  wkh  the  deetion  of  officers.  President  Gray  ' 
and  Secrvtaiy  Gcorg*  H.  Brkb  retained  their  pocitiooa  and  C 
R.  Wood  UBS  dotted  doe-pretldeBt  for  the  ensuing  year. 


New  Td^jJione  Patents. 

SIMI^AUTOMATie  UCMANCB  SYSIBII. 

The  semi-automatic  telephone  switchboard  has  been  attracting 
considerable  attention  recently.  For  years  engineers  have  been 
familiar  with  the  advantiges  and  disadvantages  of  the  manual 
switchboard,  as  compared  with- the  ideal  automatic,  and  on  the 
other  hand  we  have  had  auffidentiy  good  automatics  lo  Icam 
tbdr  primary  weaknessesL  Between  these  tsra  extremes  lies 
the  hope  of  many,  the  semi-automatic,  with  the  rather  simple 
.signalling  of  the  .lutotnatic,  and  with  manually-opented  con- 
necting cords.  A  patent  has  just  been  issued  to  A.  T.  M.  Thom- 
son, of  1,1  nih  il,  fi  r  a  r.itlu-r  Mmplc  and  comprehensive  Sys- 
tem. The  cal'inc  jiarty  sets  dia's  irpon  his  call-sending  ap- 
paratus, incidentally  wmUinsj  up  a  sprint;  fur  driving  the  contact 
wipers  which  effect  the  caii,  and  m.  and  setting  an  indicator  to 
show  a  legend  "Exchange  Called."  At  the  same  time  a  call 
lamp  lights  at  the  switchboard.  The  operator  responds  by  plug- 
ging into  the  answering  jack,  extinguishing  the  l.imp  and  trip- 
ping the  sender  so  that  the  call  set  npon  the  catling  sender  will 
he  transmitted  to  and  registered  upon  a  number  recdvtng  mech- 
nnism  of  the  pair  of  conis  hefalg  u^ed.  When  the  number  ap- 
pears, an  operator  inserff  the  calling  plug  corresponding,  in  the 
jack  of  the  calif  1  ■'.i''-ci'* ,  t  rnn  i-  Ijst  in  waitini.'  for  tlu- 

call  to  be  registered,  as  lii<;  answering  cords  arc  a  scri.-itt  r] 
together  upon  one  keyboard,  and  number-reccivint;  licvxi  •.  .tiuI 
calling  cords  arc  upon  another  keyboard.  Therefore  one  operator 
is  concerned  only  in  responding  to  lamps  hy  plugRing  in,  while 
the  other  operator  merely  responds  to  number  signals.  Both 
have  the  additional  duty  of  clearing  lines.  The  clearing-out  sig- 
nal appears  first  at  the  calling  line,  and  upon  disconnection  of 
the  cord  from  that  linei  a  disconnect  signal  is  given  to  th« 
catlhig  operator.  Antonatie  dngiiig  ta  enyloye^  and  Oxe 
operators  fan  no  cause  to  talk  to  the  subMribers,  If  ti  «ig. 
nal  fails  for  ;iny  reason,  the  cnlling  oper.itor  m.ny  attempt  to 
get  it  by  starling  the  subscriber's  sender  a  second  or  third  time 
for  a  repeat.  Throughout  the  call  the  subscrilicr's  indicitor  in. 
structs  him  of  the  state  of  affairs,  indicating  "Call  Received," 
"Busy,"  Talk,"  etc. 

VCCBAKCF.  ArP.^KATOSi 

A  combined  drop  and  relity.  the  patent  for  which  has  been 

asirigr.ed  to  the  .-Xmerican  Electric  Telephone  Company,  has 
been  invented  by  A.  Carinas,  of  Chicago.    The  coil  occupies  the 
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unul  boiiMMital  position,  pole  pieces  being  provided  at  Uie 
two  «ndt  wUdi  extend  opirerdlr  toward  the  horixontal 
ton.  This  armature  earttai «  dnp  laleh  as  a  forward  extension. 
tbt  armatnre  la  a  acflsldve  contact  spring  which  gives 
Ondcr  thi>  pressure,  to  close  an  auxiliary  coii!act. 
A  new  relay  has  been  patented  by  C.  L.  Gcx>drum,  of  Roch- 
ester, N.  Y.,  a  side  view  of  which  is  shown  in  Fifj.  i.  The  de- 
Hfn  is  alinost  self-evident.  This  relay  is  very  simple  and 
alMsdd  be  icUaUfc  Tba  coU  is  monnled      a  Mt  psMiat 


m  i<— ooontVM 


ti.ir.iit;hrjiit  the  length  of  the  COTC^  the  latter  tcir.R  tubular. 
The  armature  is  prevenUd  from  lateni  sliding  by  insulating  pins 
whidi  act  as  stops  for  tiw  onlaide  springs  and  wlMi  stiisge 
mldies  in  tiie  armature 

TBANSMISSION  CIRCUIT. 

Fig,  a  shows  a  circuit  arrangetnent  for  a  telephone  set  which 
has  been  patented  by  H.  A  Judge,  of  Waahington.  It  will  be 
seen  dnt  an  extn  coil  is  inehMled  in  the  ctmit  TUs  eoU  is 
of  high  iadnctanoe  and  as  the  current  atlenpis  to  vaiy  in  it  hi 


IKL  a:— J1RW 


response  to  the  transnttter  reristanee  variations  the  ttidticlance 

of  this  coil  rrr.(.!-jccs  various  assisting  and  resistinp;  "ricks." 
which,  it  is  claimed,  improve  the  transmission  and  amplify 
the  eHfrtSi 

Stn-STATION  Dcncis. 

K,  A  Fioyas,  of  Los  Aogdes,  has  lirougfat  out  a  specie]  w 
cdver  for  ttie  use  qt  linemen  of  atitomatic  systems.  This  !s  the 
ordinary  receiver  with  two  strap  keys  butlt  into  it  responsive  to 

exf>ri5,cd  buttons.  The  strap  of  each  key  normally  closes  the 
talking  circuit,  but  may  be  depressed  on  the  anvil  This  latter 
and  each  atrap  is  pravldad  witt  a  flc^dUe  cord  tenmnathig  in  a 


dip.   With  such  an  appwatusb  one  can  manipulate  the 
devices  of  any  line. 
A  ralfaer  ao*d  nagnelo  1>dl  has  lieca  patcotod  by  E.  R. 
HbQis,  of  Lamar,  Cdorada   The  armature  is  snqmided  Igr 

flat  flexible  sted  springs.  These  springs  are  secured  to  a  yoke 
which  is  movable  in  a  manner  to  vary  the  air-gap,  and  also  in 
to  gWn  a  naemal  bias  to  the  arauture. 


Letter  to  the  Editors. 

Speed  of  Machine  Tel^^raphy. 

Tq  fA«  Editors  of  Electrical  World: 

Sias: — I  notice  that  in  your  issue  of  December  9,  l(X>5,  you 
quote  from  the  Journal  TcWgrafhique  a  tabular  statement  of 
"Speeds  of  various  telegraph  systems."  So  far  as  the  figures 
regarding  the  Morse,  Hughes  and  Baudot  arc  concerned,  they 
are  not  seriously  wrong,  as  they  are  ordinary  working  speeds 
obtainable  under  practical  condition;  but  there  is  nothing  in 
the  talda  to.  indicate  tliat  the  figiuea  quoted  for  several  new 
tdegrapb  systems'  are  merely  experimental  and  axpodtloaal, 
and  not  praotleal  woiid^  avenges.  On  the  oflier  hand,  die 
figures  given  for  Ifae  Hurray  antomatic  system  are  less  than  half 
of  what  it  can  achieve  under  similar  f.ivorab!c  circumstances. 
The  Murray  system  has  re.ichcd  a  -speed  of  150  words  a  min- 
ute, and  with  particular  dilticiilty  a  speed  of  120  words  (720 
letters)  per  minute  in  each  direction  (duplex)  can  be  attained; 
while  a  speed  of  loo  words  (600  letters)  per  mintttc  in  each 
direction  is  obtainable  with  ease  over  long  distances.  Thit 
speed  is  in  daily  use  with  the  Murray  system  between  L'  n  Jcn 
and  Edinburgh.  Of  ooorae  it  la  wdl  knows  to  telegraph 
engiiicafs  duft  maahiiiim  figncas  toe  tdegraph  syaMins^  tncb 
as  Aoae  pnUidied  in  the  taUe  tefened  tc^  are  utteily  mialcaid' 
hift  and  that  apeeds  of  more  than  600  letters  a  miwilu  in  eadi 
direction  simultaneously  are  of  no  practical  value  to  tdegnvb 
administrations  under  present  day  condition.^ 

Some  of  your  telegraphic  readers  may  be  iiiteresti  '!  to  learn 
that  the  Murray  automatic  system  is  in  regular  daily  work 
han<lling  commercial  nies'^.iKes  between  London  and  Edinburgh, 
and  that  the  British  Post  Office  is  having  a  complete  duplex  in- 
stallation of  the  system  constructed  for  London-DabUn.  Tbe 
practical  working  triab  of  tlw  apparatus  in  Gcnnany  are  not 
yet  eoadaded.  Knssia  Ins  ofdered  an  equipment  for  two  cir- 
cuits, and  tta  apparatus  is  diortly  to  ba'inatidM  is  IfaMla, 
probably  between  St  Fttersburg,  Moscow  and  Odessa.  Tlw 
Austrian  telegraph  administration  has  ordered  a  trial  set  to 
work  between  Vienna  and  Prague,  and  the  Indian  Government 
is  having  a  complete  duplex  instillation  of  the  system  con- 
structed for  Calcutta-Bombay,  a  distance  of  1,230  miles. 

LomHnr,  BNauiraL  Dnrais  Htnuuv. 
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DymwM,  Motors  and  Translomiers. 

Brush  CoHtatI  Rttislanct. — Nandi. — An  account  of  experiments 
made  in  Glasgow  University  on  tbe  contact  resisiaiice  of  carbon 
bmahes.  Y^ith  a  current  density  of  13^  10  and  5  amp.  per 
aq.  in.  he  fooiid  a  hruih  reststanee^  per  square  inch  of  brnth  area, 

of  0.0s,  O.I2S,  0.13  and  0.31  ohm,  respectively.  Arnold  found 
the  contact  resistance  of  carbon  brushes  for  current  densities  of 
50  to  JO  amp.  per  so  in  and  pcriphcr.il  <.peeds  from  l,2O0  to  2,400 
ft.  per  minute  to  lie  b^mcen  0.023  n  o(  nlun  per  sq.  in  of  con- 
incl  Hiilh  these  sets  <:if  ^■^^M;: imt-r  1^  prnM.-  tli:it  '.vith  curbnn 
brushes  the  contact  resistance  decreases  rapidly  with  increasing 
current  density.  "Knapp  says  take  an  armature  and  put  it  Into 
a  lathe.  On  starting  the  latter  and  taming  on  even  a  moderate 
cnrrent  the  brushes  will  be  seen  sparking  badly,  although  the 
same  armature  running  in  its  own  field  and  doing  full  work  will 
run  without  sparking.  Fkom  this  he  eondudes  that  die  pfeseooe 


of  ■  fidd  is  nece'.Nnty  to  prevent  sparking.  On  this  he  bases  his 
theory  of  commute; uiri  of  current.  From  the  results  of  the  ex- 
periments related  in  this  article  it  is  clear  that  full  load  current 
may  be  sent  through  an  armature  with  carbon  brushes,  rotating 
away  from  its  field,  without  causing  destructive  sparking.  This 
points  to  the  fact  that  'contact  resistance'  and  not  'the  rcversiltg 
magnetic  field,'  is  mainly  responsible  for  commutation  of  current, 
at  least  in  machines  with  carbon  brushes."— Lond.  Eke,  £mc., 
Jantiary  5. 

lVaz\'  ShaS^es  in  Thrcc-Phr.sr  Transformcri. — Cu.SKtR. — The 
author  formerly  investigated  by  means  of  the  oscillograph  the 
effect  of  a  Star  connection  in  c.xcluding  triple  harmonics  from 
the  magnetizing  currents  of  transformers.  In  tbe  case  of  ddta 
connection,  triple  harmonies  circulate  within  the  dosed  ddta 
and  may  be  regarded  as  induced  oitrents  set  up  fagr  a  sU^ 
triple-frequency  flux  in  the  cores.  The  author  has  now  investi- 
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gated  (he  effect  on  the  triple-frequency  conponent,  due  to  a 
gradual  change  in  three  stciK  from  delta  to  star  oonaeetion. 

Diagrams  arc  given  showing  the  increase  of  the  HUIgnitlMle  of 
the  triple  component. — LoncJ.  EIiTi.-.,  January  5. 

Three-Phase  Transformers  and  Wai'c  Shapes. — FlKi.D  Aso 
D\  KKS-— Three  communications  illustrated  by  diagrams  giving 
siipplcmcntary  notes  to  the  tccent  article  of  Clinker-— Load.  Blec^ 
December  8  and  15:  January  $. 

^«rmiir«rorj.— Mbmccs.— A  conmitmieatioti  referring  to  an  old 
German  patent  of  his  of  1882  which  is  interesting  in  connection 
with  the  construction  of  tl»e  modern  "perinutator,"  which  was  re- 
•-etitly  described  in  EUCTMCAL  WORU»  AHP  ENCIKxn.— LOnd. 
EUc,  December  29. 

Lights  and  Llgtitlog. 
Bleetric  Arc—StAUK,  Retscui.vski  and  Scbavobcbnikoff.— 
An  accotwt  of  an  experimental  investigation,  some  results  of 
which  are  as  follows :  The  voltage  drop  in  the  colanm  of  the  are 

is  grc.Ttcr  in  an  atrii  -phcrc  of  hydrogen  than  in  one  of  carbonic 
acid.  With  copjicr  electrodes  the  diflfcrence  is  greater  than  with 
carl)on  c!e<rtrodes.  This  phenomenon  is  dlW  to  the  cooling  effect 
ol  the  electrodes  and  of  the  arc.  There  is  a  very  great  difference 
between  die  cathode  drop  and  the  anode  drop  in  the  mercury 
arc,  which  indicates  a  great  difference  between  the  speed  niid  tlic 
mass  of  the  positive  and  ncprativc  ions  inside  of  the  arc.  The  ca- 
thode drop  in  the  mercury  mc  w:th  the  cathode  of  mercury  is 
independent  of  the  current.  The  anode  drop  depends  upon 
various  factors  and  increases  somewhat  with  the  current.  The 
results  obtained  by  the  authors  are  in  agreemert  w  c:!  the  cobf 
clusiong  of  the  Ionic  theory  of  the  uc—L'Ecloiragi  EUc,  De> 
eenber  31  ud  January  & 

Power. 

Chicago. — .\  report  to  the  Mayor  and  Council  of  Chicago  on 
the  most  advantaReous  municipal  uses  of  power  from  tlic  hy- 
draulic development  of  the  Chicafjo  Drainage  Canal  for  which 
construction  work  is  now  in  progress.  The  report  is  signed  by 
the  dty  electrician,  the  city  engineer  and  the  commissioner  of 
public  works  and  states  that  the  most  desirable  use  of  the  power 
would  be  for  the  operation  of  municipal  street  railways,  wiiioli 
can  consume  all  the  power  that  the  s.mitary  district  can  furnish 
for  2^  hohrs  each  day.  Second,  power  crrnUl  be  used  for  Ae 
lighting  of  the  city  streets  and  the  municipal  buildings,  provided 
disposition  can  be  made  of  the  power  daring  such  hours  when 
lighting  is  not  required.  Sewage-pumping  stations,  bridges  and 
other  minor  utilities  may  be  equipped  for  electrical  operation, 
but  would  not  to  any  appreciable  extent  serve  to  utilize  during 
the  day  time  the  released  power  used  for  electric  lighting  during 
night.  It  is  not  economical  or  practicable  to  change  the 
present  iteter  works  pknts  to  electrical  operation.  New  proposed 
plants  may  be  electrically  operated,  and  careful  ooiuidmtiaa 
should  Ik-  given  to  this  matter  before  new  designs  are  decided 
upon. — Western  FJec.,  January  i.^. 

I'Jeiiric  n^nipment  of  I-'actory. — A  fully  illustrated  article  on 
the  electric  equipment  of  the  works  of  J.  Hopkinson  &  Company 
at  Huddersfield.  making  a  specialty  of  steam  fittings.  There  are  a 
.75-kw  and  a  150-kw  direct-current  dynamos,  delivering  current  .nt 
volts.  The  group-system  of  driving  has  been  adopted  in  the 
iron  and  brass  departments  wherr  r.uh  line  of  shafting  is  oper- 
ated by  a  slow-speed  motor  through  a  chain  drive.  The  motors 
are  both  the  shunt  and  componnd-wotmd  t>pes,  aitd  include  six 
of  ao-hp,  nnr  of  i3-hp^  lo.of  lO-bp,  and  one  of  5-hp.— Lond.  EUc. 
R«V.,  January  S- 

Artificial  Furnace  Gas. — Ri<  h abds. — In  a  continuation  of  his 
serial  on  metallurgical  calculations  the  author  deals  with  Mond 
gas  and  water  gas.  numerical  examples  benig  given.— £fc«fr»- 

ckeiH.  and  Met.  Ind.,  January. 

Cas  Engine.— A  description  with  detailed  drawings  of  the 
Oe(-helhau^e^  gas  engine,  using  producer  or  Wast  famace  gaa. 
Lund.  EMg^ing,  Januafy  5. 

Gas  PoKMT.— HooCHwnrKEL.— An  abstract  of  a  paper  on  the 

generation  of  electric  power  from  the  waste  gases  of  blast  fur- 
naces and  from  coke-oven  gase^.  The  tatter  method  is  consid- 
ered to  be  veiy  promising.— Lond.  EUc.  Rtv.,  January  5. 


Traction. 

hlectrHication  of  French  Kathmy  Lutes. — An  illustrated  article 
on  recent  developments  on  the  Paris-Orleans  suburban  line 
which  first  adopted  electric  traction  for  the  tunnel  road  t>etween 
the  old  terminal  at  llie  Quai  d'Austerlitx  to  fhc  new  one  at 
the  Quai  d'Orsay.  Recently  the  same  company  has  doubled 
its  lines  from  Paris  to  Bretigny,  a  distance  of  ao  miles,  but 
electric  traction  has  been  for  the  present  limited  to  the  IVn- 
Juvisy  section.  The  third  rail  is  used  with  a  voJugc  of  tioo, 
three-phaae  current  being  transmitted  at  5.500  volts  and  converted 
into  direct  current  in  three  sub-stations.  Since  the  trains  take  a 
current  amounting  to  a«  much  as  1.500  or  SMO  amp.  for  starting, 
the  thir'l  r;>l!  h:',--  '..'<';i  <  it  .'i  Iiiirli  rnnf'lii-ti'.-tty.  It  consists 
of  a  miiii-!>tcel  danced  rail,  wcigiung  100  ib.  per  yard,  along 
which  arc  placed,  for  the  greater  part  of  the  distance,  two 
lengths  of  mild>stecl  rails,  fitted  fish  plates  and  forming  coun- 
ter raik;  the  latter  weigh  50  lb.  per  yard.  The  three  nils  are 
bolted  together  every  three  metres.  They  are  in  22-nietre  ("2- 
ft.)  lengths,  and  are  electrically  bonded  at  each  joint  by  four 
t'r.\:blc  cnpijcr  b  if.ds.  220  ■:|  iir<-  millimetres  (0.34  square  inch) 
in  section,  two  jjckik  tor  th  -  th-rd  rail  and  one  for  each  counter 
rail.  In  order  to  .iii:rc;;i<.  ilic  conductivity  of  the  return  circuit 
the  track  rails  of  the  neighboring  main  lines  for  steam  tractioo 
are  eleetrieally  bonded  as  well  as  the  tracks  for  electric  traction ; 
junction  boxes  ar<.-  r:joi-iite  l  alri;ig  the  track  in  t!iL-  ir-unl  way. 
The  company  now  owiis  citvcii  tkttric  locomotives  and  five 
motor  cars,  the  construction  of  which  is  ilhistrateil.  The  elec- 
tric locomotives  are  fitted  with  four  ^^o-hp  motors,  each  driv- 
ing an  axle  by  gearing,  and  c^bk  of  givng  a  speed  of  43.5 
miles  an  hour  to  a  300-(on  train.  Series-parallel  control  of  the 
motors  has  been  adopted.  The  motor  cars  are  etjuipped  with 
four  IJ5  hji  motors,  one  being  mounted        r.idi  the  mul- 

tiple system  of  control  being  tised. — Lond.  Eng'ing,  January  5.' 

Brake.— An  illustrated  description  of  an  electric  railway  brake 
with  hydraulic  release  made  by  the  Allgem.  Elek.  Gea.  Fig.  i 


no.  I.— ELficmc  aAawAY  kaiu. 


sho'.v.^-  the  Lralvc  clt.tri .magnet  in  .section  .-i:iit  indicate^  the  con- 
nectitiii  geneiaily.    When  the  handle  of  the  small  brake  con-  I 
troller  is  moved  to  the  "on"  position,  current  Is  enabled  to  flow  I 
tluough  the  main  coil,  i,  and  the  plunger,  i,  and  the  rod,  3, 
move  to  the  left  against  the  action  of  a  helical  spring,  thus  cans-  , 
ing  the  brakes  to  be  applied.    As  soon  n'.  the  desired  braking 
effect  has  been  attained,  the  large  valve,  6, 19  caused  to  be  closed 
by  sending  a  current  .f  sln  rt  duration  through  the  solenoid,  5,  ' 
the  current  through  the  main  coil,  i,  being  interrupted  at  the  I 
same  time.    The  plunger  piston.  2,  caimot  return  because  the 
liquid,  which  was  previously  drawn  into  the  cylinder  past  the  ' 
valve,  6,  ii  now  entirdy  endosed.    Hence  the  brakes  remain 
"on"  without  loss  of  encny  for  any  length  of  time.    If  it  is 
desired  to  release  the  brake  by  degrees,  current  impulses  arc 
sent  through  the  coil,  -.    This  causes  the  small  valve,  8,  to  lift 
momenUrily,  and  a  small  quantity  of  liquid  is  able  to  flow  from 
the  brake  cylinder  back  into  the  tank.    The  brakes  ate  thus 
released  quite  gently.    In  order  to  release  the  br.ikes  rapidly, 
a  current  of  longer  tluration  is  sent  thnnigh  coil  7.  and  the 
large  valve.  6,  opens  and  b iht  liquid  escipo  quickly.  The 
brake,  it  is  stated,  weighs  only  260  lb.  and  the  small  controller 
has  a  weight  of  some  30  lb,— Lond.  EJec,  December  99. 
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JAUUMT igo6.  ELECTRIC. 

Ektlric  TrMthu  m  England  and  Unktd  Siattsj—A  long  edi- 
ttriil  on  a  report  of  Fellt  liw  chief  officer  oi  Ac  London  Coonly 
Caancil  Tramways,  who  recently  paid  a  visit  to  America.  He 

dOl  attention  to  tlic  development  of  iiitcrurban  lines  in  the 
Uaticd  States  while  in  England  Ihey  are  as  yet  few  in  number 
and  not  particularly  prosperous.  The  reasons  are  restrictive 
k(|islatkni  and  the  protection  of  vested  interesta.  "Tlie  sUnd- 
ttd  of  track  and  paving  maintenanee  in  America  it  very  poor. 
Disgraceful'  is  Mr.  Krll's  word  for  ■some  of  the  cities,  and  he 
jdds,  'it  would  not  be  tolerated  licre.'  This  strikes  another  note 
of  difference.  In  America  the  street  railway  is  indispensable, 
Ac  good  paving  of  a  street  a  quite  secondary  matter.  Here  (in 
Cll^d),  even  in  tlie  best  managed  towns  there  is  a  large 
public  which  considers  the  tramway  a  nuisance."  The  Operat- 
ing expenses  in  London  per  cnr  inilc  compare  pretty  well  with 
Ibose  in  New  York.  The  eari!:ng>  per  ruute-mile  of  electric 
fines  in  London  amounted  last  year  to  $ioo.jg(),  while  in  New 
Yoric  the  figure  was  $87,140.  The  Boston  subway  and  the 
tnfic  orgadation  in  connection  therewitli  cooie  in  for  coo- 
ndaaidc  commendation.  "The  American  may  learn  from  ns  in 
tb  eoUeCtion  of  fares.  Nothing  strikci  an  Fnglishniati  as 
■are  cnrious  than  the  'fare  indicator'  in  a  New  York  car.  No 
tidiela  are  issued,  the  conductor  works  the  indicator  for  every 
faie  he  collects  (that  is,  he  should),  and  ii  responsible  for  so 
amy  5  cents  as  the  lingers  point  to.  Naturally  he  cannot  be  sure 
oi  retting  every  fare  on  a  crowded  car.  miirh  Ify-^  can  the  cotn- 
pany  be  sure  of  getting  every  fare  he  takes."— Lond.  EleCf 
PwfHiher  sa* 

SingU'Phast  Loeomotht.—Somt  notes  on  the  tests  made  by 
ftf  Swedish  railway  authorities  with  sinRlr-pha':e  traction  on 
&(  Tonitebi  .<ia-\"artaii  line.  Of  :hi-  e\prr:nci  t.il  track  only 
i'i  milc<  afe  ready  at  present,  but  about  as  much  more  are 
jndcr  construction  and  later  on  more  additions  will  be  made. 
The  trollQT  wire  is  a  rowid  aj^ia.  hard-drawn  copper  wire^ 
and  is  suspended  at  a  height  over  the  rails  of  15  to  18  ft 
Since  one  ohjei-t  of  ihe  experiments  U  to  det<  rmine  the  most 
suitable  method  of  wire  suspension,  many  different  kinds  of 
suspension  have  been  used  on  different  parts  of  the  track.  In 
all  cases  the  insulation  is  double,  there  being  one  insulator  be- 
tween tiie  pole  and  the  span  and  cross-bar  and  one  Insulator  for 
Ihe  message  wire.  The  return  current  pa><e<;  thmuRh  the  rails, 
bol  these  are  not  provided  with  rail  bonds,  except  nii  a  small 
part  of  the  line.  This  arrangement  is  made  in  order  to  test 
whether  at  the  high  voltage  used  (up  to  ao/ioo)  rail-bonds  will 
prove  necessary  or  not.  A  tdaphone  line  runs  along  the  Hne 
00  the  trolkiy  poles.  Some  experfanents  regarding  influence  of 
the  railway  current  have  shown  that  the  static  influence  is  con- 
siderable, the  voltage  of  the  telephone  line  to  Rround  a;iio-int- 
ing  to  about  4,000  volts  in  some  cases.  In  order  to  correct  this, 
two  discharging  coils  w  ere  connected  between  the  two  telephone 
wires  and  ground.  These  removed  Hh  static  charge,  but  the 
(elephoaes  are  provided  with  high-tension  hisulation.  A  de- 
scription is  given  of  the  locomotivr  of  thr  Sicmens-Schuckert 
Compaqy  which  was  noticed  recently  in  the  Digest. — Lend.  Elec, 
Jmatf  s. 

Temperature  Rite  in  Sifitchrs. — ScHOEPr— In  connection  with 
»  paper  on  automatic  train  control,  the  author  coniniunicatcd 
'•■'tile  tests  on  temperature  ri^e  in  pneumatically-operated  electric 
switches.  He  also  emphasized  the  flexibility  of  this  system 
aid  the  power  whieh  can  be  concentrated  in  a  small  spacer 
in  the  turret  controller  where  the  switches  are  operated  from 
a  pncnnatic  cylinder,  connected  thereto  by  irieanS  of  a  lever, 
>«  well  as  in  the  rcctritiRiilar  controller  where  the  switches  are 
rcjnnctted  directly  on  to  an  extension  of  the  piston  rod.  In  cither 
•of  these  controllers  the  switch  closes  with  a  quidc  and  steady 
Bolioo,  the  eontact  ^eces  first  dosing  at  or  near  the  top,  and 
ts  fte  piston  rod  moves  forward  the  contacts  roll  and  slide 
or.t  On  the  other,  finally  resting  at  the  heel  and  nn  ler  the  full 
pressure  of  the  air  against  the  piston.  This  motion  between  the 
-  has  -he  rfFect  of  keeping  the  contact  pieces  perfectly 
clean,  with  the  result  that  the  carrying  capacity'  of  the  switch 
is  alw^  a  tnaximum.  The  tenveratore  tests  shown  in  tfie 
csnres  of  Fig;  2  were  obtained  upon  a  switch  hanng  contacts 
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X  ia.  ia  width  and  with  various  pressures  on  tba  ceotaot.  The 
piston  wu  8-75  in.  in  diameter,  and  the  several  pressures  en 
the  contact  were  obtained  by  varying  the  pressure  per  square 
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inch  of  the  compressed  air  admitted  to  the  c)  Under.— Loud. 
BUe.,  December  1$. 

P-KK!  controller. ^An  illu.strated  description  of  the  Ticrney- 
.Malone  point  controller  for  tramways.  The  point-moving  mech- 
anism consists  solely  of  two  SOlenoids  and  the  frame  carrying 
the  push-bars.  Either  solenoid  is  energized,  according  to  the 
direction  in  whidi  the  driver  has  to  tidce  the  ear.  The  sole- 
noids derive  their  energy  from  the  trolley  wire  through  per- 
manent cables,  which  arc  laid  in  one  of  the  usual  ways  from 
the  pijiiits  to  the  nearest  pole,  and  thence  arc  carried  up  tlie  pole 
to  a  pair  of  contacts  which  arc  attached  to,  but  insulated  fronif 
the  trolley  wire  at  a  convenient  distance,  say  40  to  50  ft  fron 
the  points.  £veiy  troU«y  head  is  provided  with  supplementary 
oontaets  whidi  are  hisulated  fma  die  head  and  turn  eadi 

other.  From  them  run  insalated  wires  to  a  switch  on  each 
platform.  The  contacts  on  the  trolley  are  placed  so  that  they 
can  dear  frogs,  switdies  and  crosdngs^Lond.  Elsr.  JEtw.,  jBt»> 
uarys 

TruiM  JVftRht  and  Aeeeteration  VniUj—MATU/mx.—A  fur- 
ther communication  explaining  his  preference  for  the  2,ooo-!b. 
.\mcrican  ton.  .-\s  acceleration  unit  he  use*;,  with  the  present 
American  units,  the  mile-per-hour-per-second  and  with  the  metric 
system  the  kiloractcr-per-hour-per-seoond.— Lond,  EUe.,  Dooem-  • 
ber  22. 

iMtallatloni*  Sgratoavaaid  Appliances. 

Aluminum  Fuses.— Scbwaxiz  Am  jAlOta.  An  artide  giving 

some  notes  on  aluminum  fuses.  Alwnintmi,  zinc  and  cadmium 
are  highly  electrr pnsitiv.-  to  copper  and  Virass,  and  in  the  pres- 
ence of  moisture  this  contact  ditlerence  of  potential  is  likely  to 
give  rise  to  corrosion  of  the  contacts  with  consequent  increase 
of  eonUct  resistance  and  impairment  of  the  fuse.  For  damp  situa- 
tions, these  metals  are,  therefore,  not  suitable  for  fuses,  but  a 
good  plan  to  overcome  this  difficulty  would  be  to  coat  the  contact 
clips  of  the  fuse  blocks  with  tin. — Land.  Elec.  Kn:,  Jaisunry  5. 

Lead  I'cisouing  by  Electrolysis.— An  editorial  under  llic  title 
"A  New  Calumny,"  referring  to  the  case,  recently  mentioned  in 
the  Digest,  of  aUeged  lead  poisoning  due  to  electrolysis  of  a 
water  pipe  by  an  electric  stray  current.  It  is  daimcd  ttKt  OO 
proof  whatever  has  been  given  for  that  statement  The  ser- 
vice pipe  affected  ran  out  to  a  dead-end  and  could  by  no  pos- 
sibility whatever  forni  part  of  a  return  circuit  for  stray  cur- 
rents. The  whole  of  the  corrosion  took  phwe  on  tin  insMe  of  tiie 
pipe.— Lood.  Elec.  Kn  ..  Januan,'  5. 

Electrochemistry  and  Batteries. 
'  EUctrolylie  Ccpptr.—Axmaa.—A  paper  ghring  a  condse  re- 
view of  the  electrolytic  copper  refining  process.   In  American 

refineries  high-grade  anodes  are  universally  used,  conUining 
from  c)8  to  99.5  per  cent  of  copper.  The  cathode  copper  is  ex- 
ceedingly pure,  usually  running  about  99.0.^  per  cent  copper, 
with  hydrogen  as  the  diief  impurity.  Obicctionable  cathode  im- 
purities are  of  two  classe»— dmse  which  decrease  the  dectrical 
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flonductivity  uni  thoie  which  nuke  the  metal  brittle.  Arsenic 
•od  antimony  reptesent  th«  fint  class;  teUnriam  and  lead  the 
nd.  Good  cathode  coffcr  ibotild  show  hat  a  few  thoa- 
of  a  fcr  cent  of  anenlc  and  antunooy.  The  nrioaa 
IV  the  tank  teabianee  are  eaajyiedp-gfaclrodiwni 
md  Mtt.  M.,  Jantiary. 

Fdij  ]n  AccumulalOT. —  A  note  discussing  (i:e  probable  for- 
mula of  the  active  nickel  materiai  in  tlic  Edison  accutuulator. 
It  seems  now  to  be  established  that  the  nickel  electrodes  of 
alkali  accumulators  oOBtain  only  hydratcd  UMi,  and  not  aqy 
peroxide  NiOt,  for  whoM  eadstcnoe  then  is  no  pvoof  at  elL— 
Lond.  Ending,  January  5. 

Ltad  Accumulator. — PsTE«s.~An  accotint  of  results  of  some 
tests  of  ihf  Climax  accumulator,  its  .special  feature  is  the  posi- 
tive pole  electrode  which  is  characterized  by  segments  pressed 
out  of  c.Lst  lead  plate  by  mean-,  ai  a  kind  of  hnifie  hy  «  epcdal 
inaclune.-^rnA'a/bJ.  /.  Accum.,  January  i. 

Stong/i  SoltaHiH'.^VMHCitAit^A  paper  read  tefoie  the 
DvUin  acctka  trf  Ae  (Brit)  iMt  Ehc  Enp.  diactisaiin  various 
polnta  of  tbe  conatnictian  of  stOrtke  halteries  and  their  nse 
In  central  stations.  He  IiIrIiIv  recommend;  the  inlrodiictinii  of 
board  diaphragm  scpiratori  actiny  as  a  complete  screun  be- 
tween plates  of  opposite  polarity.  S -me  remarks  are  m.idc  on 
the  use  oi  ead-ceiis,  boosters,  etc, — Lond.  Elec,  December  29. 

Unlta,  MeMnreaients  and  Instraraenta. 

Measuring  Self-induction.— IE.  and  W.  H.  WUOir^An  illua- 


titted  deacription  of  a  method  for  the  mcataranent  of  self- 
Tht  ammenMot  ia  diown  fa  ffft-  3-      is  Ae  re- 
\  whoae  sdf-iodnction  is  to  be  foimd,  shown  as  a  straight 
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no.  3.— ucAsuaim  sBUhUiHueiiOH. 
afcttnt    Q  is  a  quadrant  electTonwter,  whose  quadranu  are 

connected  to  the  terminals,  .A  and  S,  of  the  resistancer  J?»  MO 
whose  "case"  is  connected  \o  3  point,  O,  midway  between  A 
and  B  when  the  best  accuracy  is  desin^d,  but  which  can  be  ccn- 
fiected  to  cither  A  ur  B  with  accurate  results  when  the  polcntial 
difference  between  A  and  B  is  small  compared  with  that  between 
the  "needle"  and  "case"  of  the  electron.eier,  Q.  I  is  an  .».f 
InDsfanner  whose  prinaiy  coil  can  consist  of  a  single  turn  of 
wire  when  bfte  ennreala  have  to  be  dealt  with.  (In  the 
ol  the  andwrs  aix  tnios  were  employed  for  large 
correnis  and  tarns  for  small  cimenta.  The  seooodaiy  of 
this  transformer  consisted  of  40^000  turns  of  copper  wire^  ha- 
ing  s.ooo  ohms  resistance,  and  was  the  secondary  Of  an  m- 
duction  coil  )  Oic  end  of  the  sccondarj"  circuit  is  connected  to 
the  "case"  of  the  electrometer  and  the  other  to  the  "needle." 
M  is  a  multi-cellular  voltmeter  connected  between  the  "needle" 
and  "case"  of  the  electrometer.  F  is  a  hot-wire  meter  which 
«an  be  need  to  measure  the  current  in  the  drcult  when  the  re- 
j;,  ia  a  amittble  ahiint:  but,  if  more  coawntcnt,  an  am- 
'  can  he  pioced  ia  the  dr cnit  It  U  neeeuary  that  the 
dectronuter  should  ob^  ICaxwdrs  law  wder  tb«  con^fans 
of  the  test  Adoptiaj  Maxwell's  symbols.  C  U-tha  P.D.  be- 
tween the  "needle"  and  'ease,"  A-B  ia  the  potential  dlfferenee  be- 
tween the  quadrants.  C  is  supplied  by  the  secondary  circuit 
of  the  air  transformer,  and  is  in  quadrature  with  the  current  in 
its  primary  circuit.  If  x  be  the  current  in  the  circnil,  then  the 
potential  difference,  Rx.  will  produce  no  movement  of  the 
'Needle"  if  the  electrometer  is  a  true  wattmeter,  since  it  is  in 
quadrature  with  C.  If  L  be  the  coefficient  of  self-induction  of 
the  resiltaiioe.  R,  and  f  the  frequency,  then  for  a  simple  har- 
ouwie  current  a  *  fLxC  will  be  measurable  on  the  instrument 
if  It  has  sufficient  sensibility,  and  is  equal  to  9K  where  9  h  tiie 
deflection  and  K  a  constant  The  eonstani  K,  ia  Ibufld  by  im- 
pressing known  voltages  between  the  needle  and  the  ease  and 


between  the  quadrants,  and  noting  the  deflection  9',  in  which 
case  K  will  be  equal  to  the  pfoduct  of  the  voltages  divided  bjr 
O'.  If  alternating  voUagaa  are  employed,  tlie  power  factor  aa 
between  them  most  be  unity,  or  direct  wltagea  can  be  used 
witii  oMvenknoe.  In  order  to  find  L  it  is  necessary  10  deter- 
mine the  frequency,  f,  the  amperes,  jr,  and  the  v^ts^  C.  Vir- 
tual values  can  be  us'.d,  R<  y.iit'-  of  some  tests  of  this  method 
are  given.—Lond.  Elec,  Jiisiuary  5, 

Magnetic  Testing  of  Cast  Iron  by  the  Permeabiiily  Bridge.— 
CAMrazu,. — An  account  of  an  investigation  undertaken  to  deter- 
mine a  sntabic  method  for  testing  bars  of  widely-different  mag- 
netic peopertiea  by  meaaa  of  the  Ewing  peimeeUlity  bridge.  This 
tnstrtmient  is  primarily  inlende<<  for  the  oompariaoo  of  ban  of 
nearly  the  same  quality,  errors  t>eing  introduced  if  the  sample 
to  be  tested  has  a  very  different  permeability  from  the  stand- 
ard. In  order  to  get  over  this  difficulty,  which  is  cncnuntcrcd 
particularly  in  the  case  of  cast  iron  (ih«  curve  for  whicJi  difters 
:n  form  vi  ry  L-onsideraniy  from  tli.it  of  the  usual  Soft-iron  Stand- 
ard}, the  author  utilized  a  number  of  different  standard  bart:  of 
Yariotts  degrees  of  magnetic  quality,  and  compared  each  suc- 
eeiaively  with  the  cast-iron  bar,  using  the  bridge  ooly  to  de- 
tensine  the  pofnla  wlicre  the  peniieabiiitieB  were  conal  In  each 
ease;  that  is  to  aay,  where  the  B/H  eurvca  of  the  sample  and 
standard  in  qneation  crossed.  This  was  done  by  keeping  the 
number  of  turns  on  both  branches  equal  and  varying  the  cur- 
rent till  a  balance  was  obtained,  thus  eliminating  entirely  the 
error  due  to  inequality  in  the  magnetizing  forces  In  order 
to  carry  out  effectively  this  method  of  cros^ir.^  points,  a  Jarge 
number  of  staiid.-'.rds  wer?  reif,;lrefj,  and  thii  tiiJgnctic  (juaiity 

bad  to  be  progreuivdy  graduated.  In  order  to  fill  in  the  gaps 
Oilst  wHb  the  use  of  or^nary  materials,  the  author 
le  eases,  tubes  of  the  same  extenul  diameter  and 
measured  thdr  apparent  permeabOily.  The  cnrvea  for  tte  aerica 
of  ataadarda  were  dMtined  by  the  oaual  dmAle  bar  aad  yoke 
method,  and  In  aome  cases  corroborated  by  ballistic  teats  of  rings. 
The  method  has  been  used  with  great  success  over  a  loiijt  series 
of  tests,  carried  out  at  the  British  National  Physical  Labora- 
tory.— Lond.  Elec,  December  22. 

Bureau  of  Standards— Reichsanslalt,  Eic.—.\  note  giving  the 
following  data  on  the  amounts  granted  by  Germany,  Prussia, 
Pranoe,  the  United  Slates  and  England  to  thdr  natiooal  inati* 
tutiooa  for  physical  and  txtgincerliig  testing  and  researdi. 


,  Ciwt^— ^ 

Couotrr.  Name.  Bldg.  Eqpmt. 
(icmanjr.  Rirtchsanstalt  $1,000,000 

Aichunn*Koniinu>Hon  440,000 
Fniaiii,  Vcrsuchunsult  687 
France,  Laboratoir«  d'> 

Eaaiaa   US.*** 

V.  S.  A.,  Bvffmi  of 

StamttiUS  ..>.,....»; 
England,  Natieoal  Fhja, 
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In  Germany  and  Prussia  the  Suie  takes  die  fiees;  tiie  above 
Reichsaiwlall  fees  ane  far  the  year  190a  The  receipts  of  the 
Buresn  of  Standards  given  above  are  for  the  first  year.  The 

receipts  and  the  tr.tmber  nf  tests  cf  the  British  N,Tir.r.,-5l  Physical 
Laboratory  iiscludc  the  Observatory  Dcpartr.'.cnt  The  building 
cost  of  the  British  National  Physical  Laboratory  i;iven  ;ibove  is 
in  addition  to  buildings  iitariding  011  the  side:  .n  iurth«r  grant  of 
S35.000  has  been  received  for  this  year,  and  a  memorial  has  beerk 
extended  to  the  Giancetlor  of  the  Exchequer  on  behalf  of  the 
Laboratory  regarding  the  subject  of  an  additional  State  grant 
to  the  institution:  it  is  signed  by  190  memliera  of  Pariiamont.^ 
Lond.  £lirr.,  Deconber  ». 

Osmium  Lintt'  for  Ph  tometrit-  Comparisons. — Revsssi.— .An 
account  of  experiments  made  to  determine  the  value  of  the 
osmium  lamp  as  a  secondary  stan  l..r '  The  author  icstcd  two 
lamps  of  3-  volts  and  25  cp  which  were  connected  for  70  daya 
in  a  circuit  in  series  with  a  low  resistance.  Every  day  the  laraflO 
were  connected  to  a  Storage  battery  and  photometric  tests  were 
mad&  It  Nv-ts  fouad  Aat  with  cc>nsi.-itit  current  the  cp  firat  in- 
creases and  reaches  109  per  cent  of  the  or^nal  value  after  mo 
or  290  hours:  it  then  slowly  decreases,  and  after  8do  hours  la 
97.<i  per  eent  aad  after  ij6Bo  hoitrs  96.9  per  cent  of  the  orl^ina] 
vatub   At  constant  troltage  the  qi  increases  during  lOo  lioan 
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to  106.7  per  cent  and  fben  dccmaef  iir.til  it  is  96.2  per  cent 
after  800  hours  and  93.2  per  cent  after  1,680  hours.  These 
results  show  that  it  is  preferable  to  use  constant  current  The 
variation  in  this  ca«e  diiriii«  ijoi  Inuri.  0.7  |ht  nnt,  and 
i*  smaller  ths"  with  any  ov.-.ir  scv  iinjary  standard  lamp.  The 
resijtatui'  jt  l  ie  "viiii -.ni  •V  nin  r.  trachts  a  minimum  after  500 
hours.  The  moment  oi  maxmium  cp  at  corutaut  voltage  it 
therefore  not  identical  with  the  moment  of  miniffltutt  reiittaacei 
Jt  is  probable  that  in  tlie  fiiamem  first  a  charge  Mean  in  the 
tadal  itself  and  after  that  a  deneaae  of  the  croas-Mctian.— ZWr. 
/.  Rclcuch!.,  December  30. 

SiiiKiSaid  Cf//.!.— HLLitrr.--An  alistract  of  an  Am.  Pliys.  Soc. 
paper  on  electrolytic  niercurf:-  -iilpli;iti  ,iv  di-p' ':;in/i;T  t-ir  ^l.iud- 
ard  cells.  Such  cells  have  now  tKcr.  uiiUcr  ob>ervalit>n  for  about 
two  years,  and  ii  appears  that  the  cadmium  cells  have  been 
exceptionally  constant,  as  variations  of  »inglc  cells  arc  not  over 
tv^it  parts  in  100,000  The  Qark  cdls  are  not  ao  constant  since 
ibcy  show  variations  ol  about  5  part*  in  tcouooe^  dmegarding 
tbe  temperature  varialiom  dne  to  the  feneiation  of  fas  at  tbe 
sne  aiiialgBn.  A  serimw  diftnlly  wkh  Clark  edUi  Ikh  been 
th«rr  great  (cndcncr  to  crack  at  the  rmc  aide:  bttt  thi«  tnay  1>e 
avoided  by  allowing  the  platinum  wire  to  e.xtemi  wcl!  intr  ilir 
leg  of  the  cell  and  cover  it  e.xcept  at  its  point  w  th  a  thin  !.hci.-{ 
of  glass.  The  ratii)  uf  tlu  v.ltage  of  the  Oark  cell  at  15°  C. 
to  the  cadmium  cell  at  20'  is  1^40^;  the  ratio  (or  the  two  cells 
at  18*  is  iJifiSS,  at  aM*  t-^iagf  and  at  ^*  t.3Mj)— FAyf.  lUv., 
January. 

TrmtuptUHmg  the  JUaHrngs  of  Thtnumtttrt  to  «  Dktvuet.— 
XlAKTi.vy.— An  article  illustrated  by  di«gnmt  and  gmof  a  siun- 

mary  of  the  principal  systems  which  have  been  rTevelofxd  for 
th)«  purpose. — liUk.  Anz ,  January  ^ 

Testing  Motors.— C\ttttM.—\  description  in  detail  of  the  ar- 
rangements for  the  Cf •intt:crcial  testing  of  small  nwtOTI  up  Id 
15  hp.— Lond  F.lec.  I>r  L-r[f.[„-r  29. 

Totegrsphy,  Tclephosuf  and  Sigaalc 

Twui  WMett  rWrgni^Ay.— Slakt.— The  conchidiqg  paper 
of  hit  long  serial  on  the  tuning  of  wireless  ulegrapb  tianamltlcr*. 
Coupled  systems  have  always  tsvo  waves,  one  bcmg  the  first  har- 
monic of  the  other.  Indir«^  t  t  xi  itation  should  be  applied  if 
in  tuning,  the  higher  hann'Hr  r  1-  :i  be  used:  ilircci  excitation  is 
pri-i'i-T.-iblc  with  till-  iisi:  m"  tlu-  I'.-n.Umental  Wiiv...  I.i  obtain 
the  best  action  at  a  ilistaiice,  the  mutual  common  self-induction 
of  the  oscillatinf):  circuits  must  fiaVe  a  certain,  although  small, 
value.  The  whole  transmitting  system  is  to  be  considered  as 
one  unit  like  an  electric  generator.  Thc^  law  which  is  valid 
for  all  electric  generators  with  constant  e.m.f.  that  the  useful 
outside  «-ork  ia  a  tnaximum  if  it  equals  the  iniemal  lose  in  the 
generator  (efficiency  equal  50  per  rent)  holds  good  for  the 
transmitting!  system  in  wireless  telegraphy,  as  has  been  pro\cn 
by  the  experinicnv-  I'l  t'-c  ;iiitlini'    H!,-i-   Zfit.,  Decfiril-rr  ji 

WmUu  Telegraphy— V.%^K\sr.-Mv%».\\.—\  rarer  read  iu 
fore  the  Glasgow  section  of  the  i  l'rit.)  Inst.  Eke.  Eng.  The 
author  gives  a  aumoiary  of  recent  ileveiopments  in  wireless  teleg- 
raphjr  ami  describes  various  systems.  To  explain  the  propa- 
gation of  eketric  waves  round  the  curve  of  the  earth's  sur- 
face, he  aasnmea  that  the  spreading  of  the  waves  into  space 
i*  prevenied  by  a  highly  cnnductitig  layer  high  in  the  atmosphere 
so  that  the  waves  travel  round  the  earth  much  as  if  between 
twi>  p,ir,;lli  '  r.  .lu'ucting  planes.  The  .-  irn  clnr  . .  i  f  i' 1-  liyv" 
thesis  is  i|uci4ln>iied  in  .lu  editorial  note. — Lond.  Eh'c .  December 
15. —The  author  replies  io  the  critieisms  in  a  letter  of  Lond. 
EUc,  I>eoember  29. 

Syntonic  WireUu  Telefnpky.—flttnuaM.-'An  article  illus 
trated  by  diascramv  discussing  the  liniitating  factors  of  syntonic 
wireless  telegraphy  -  Ijoni.  Bttt.,  December  22  and  Junuary  5. 

Erpbing  Brititk  Pateiiils.-^A  table  giving  a  list  of  the  more 
intcrestmg  Briliah  patents  which  will  expire  during  1906.  Among 

them  arc  patents,  covering  Ifutiti  and  I.oBlanc's  amortisseur: 
Ijindell's  .spherical  continuous-current  motor ;  L^indell's  method 
of  ^ecd  control  of  an  electric  motor  by  providing  two  arma- 


tttres  and  two  field  windings ;  the  use  of  non-srcing  metals  in 

lightning  am  -ttr-  Hy  the  Wcstinghouse  Company:  Mathicsen's 
arc  lamp  rtguiating  mechanism;  Fclton  and  Guilleaume's  type 
of  paper-insulated  telephone  cables,  and  interli nk'n^  armoring; 
VVillson's  electric  smelting  of  refractory  ores;  DcL.upil'-!  flexible 
shaft  for  turbine  wheels;  Schmidt's  .superheater;  iJiis-!',  inter- 
nal combustion  engine  known  by  his  name;  the  Occhcihaeuser 
two-stroke  ga*  engine;  and  Parsons'  method  of  governing  steam 
turbines  by  admitting  steam  in  puffs,  the  duration  of  which  is 
regulated  by  the  governor.— Lond.  Ehe.,  January  5. 

Zeit.  f.  Elek.—i:ht  name  of  the  Zeitukrift  (Hr  Blekmuelmik 
(  Vienna)  has  been  changed  into  Eltklnntchnik  «mf  Matckineii' 
bay.  The  scope  of  the  paper  has  been  enlarged  so  as  to  include 
subjects  of  mechanical  engineering  The  journal  continues  to 
be  the  organ  of  the  V'ienn.i  KIcc rical  Society  .m.l  r.f  Aus- 
trian .-Vssociafion  of  Cenlrai  Stations.  The  abbre\  l.ili' m  i.{  the 
name  1  1  li-.  i-m  cI  m  (he  Digest  in  future  will  be  Et'  k.  u  Masch. 

Mineral  and  Mtlul  Production  in  1905.— The  annua)  statistical 
tables  on  mineral  and  metal  production  in  the  United  States  in 
1905.  Tbe  total  on-metallic  production  bad  a  value  of  t777i84ft- 
418,  agaimit  $6424)12,777  in  1904;  the  total  metallic  praductiaii 
was  l^oti^jf^a  in  1905  against  U»iJSB6^  in  1904.  The  largest 
advances  of  melats  are  in  iron  from  16^x76^41  long  tons  ($2is- 
168,711)  in  1904  to  23.010,625  long  tons  ($382,666,694)  in  t905. 
and  in  copper  from  817,715,005  lb.  ($106,320^950)  in  1904  to 
925,j6;.^;n  ri>    ($i45.3S7i79B)  in  igos.— fug'nig  nttf  Wmuig 

Jour  .  J,iru:ary  6, 

Adjusting  the  Lhrection  of  a  Searchitght  on  Hoard  Ship. — 
Dubois.— A  detailed  illustrated  de&ctiption  of  a  method  of  adjtist- 
ing  the  direction  of  a  search  light  from  a  distance  by  dcctarkal 
means.— £.7iirf«i»r»*  Eire.,  November  10. 

Bieelric  CAimr.— Hopkins.— An  illustrated  description  ol  its 
constniction.F-5ct<«iiil^  Am.  SufpUimmt,  Januaiy  d 


BOOK  REVIEWS. 

Dtkauo  DnKN.  Its  Theoiy  and  Practice;  By  A.  Press.  New 
York:  McGraw  Publishing  Company.   loa  pages,  aS  9liii. 

Price,  %2Xxi. 

This  small  volume  is  a  very  interesting  and  suggestive  contri- 
bution to  the  theory  of  design  of  direcl-airrent  machines.  It 
would  seem  as  though  little  could  be  added  to  the  large  num- 
ber of  books  extant  on  this  subject,  but  the  work  of  .Mr,  Press 
is  original  in  many  respects  and  full  of  such  suggestions  as  will 
piu  thoughtful  designers  to  thinking;,  even  though  these  sug- 
gestions may  not  always  be  riglit  or  be  backed  by  proper  ex- 
pesimeotal  evidence.  The  book  is  divided  into  seventeen  chap- 
ters, treating  of  the  armature  diameter  and  length,  ratio  of  pole 
enclosure  to  pole  pitch,  the  armature  iron  and  copper  losses, 
the  working  densities  in  the  iron  and  copper,  the  slot  shape,  de- 
-ii^r-  .•'  tlie  commutator,  and  the  determitii.luni  nf  tin:  ■.[nirkini; 
•iiiil  licaliitg  constanl.s.  In  reading  Ihrougii  tlic  various  cl.,jplers 
we  cannot  but  admire  the  niiiny  pretty  and  original  ideas  which 
the  author  develops  more  or  less  fully,  but  we  also  are  filled 
with  regret  that  so  many  premise*  are  accepted  without  carefully 
investigating  their  {oundations,  thus  introducing  a  soiaewhat  un- 
critical attitude  where  the  greatest  care  sfmuld  have  been  exer- 
ciscd  in  testing  the  assnmptions  upon  which  the  catcniations  arc 
based.  While  brevity  is  generally  an  advantage,  too  much  brev- 
ity is  decidedly  objeclionahle  in  chapters  of  such  intrinsic  com- 
plexity as  those  on  coinmut.'ition  and  sparking,  and  such  condi- 
tion* as  the  brushes  covorit  y  m  r!  -hau  one  bar;  and  tbe  mutual 
iiuiiirtion  nf  the  coiK.  iio'ler  i -immiit.ition.  up<in  c.ich  other,  should 
h.i'.  !  '  nr.  ■.  sligated  and  Cinimeiited  on  The  tlieorv  >ti  oom- 
mulalion  is  the  author's  specialty  and  it  would  have  been  easy 
for  him  to  present  the  sutijrcl  in  such  a  manner  as  to  make  it 
not  only  attractive,  but  also  comprehensible  and  useful  Io  the 
dr'iiguiiiR  eiii;iricers.  Diagrammatic  reprrsentatioRS  of  some  of 
the  differential  equations  used  would  also  greatly  enhance  the 
value  of  Mr.  Press's  theory. 

To  illustrate  our  point  of  view  in  criticising  some  of  the  au- 
thor's methods,  tet  us  turn  to  Chapter  XI  on  "Armature  Self  In- 
duction." which  commences  as  follows: 
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"In  determining  the  armature  ielf-induction  the  following  for- 
mula can  be  employed: 


Sclf-indiiction  per  ampere  turn  per 
cm.  length  of  imbedded  conductor 


J8  (/>  +  6) 


in  an  authoritative  manner  as  though  there  could  be  no  doubt  about 
its  truth,  whereas  it  h  altogether  erroneous  and  without  aiiy  ex- 
perimental foundation.  If  the  author's  great  talent  for  theorix- 
ing  had  been  chastened  and  tempered  by  the  fire  of  solid  experi- 
ence he  would  have  used  more  discernment  than  i$  .shown  iu  some 
of  his  assumptions.  While  these  crudities  disagreeably  jar  upon 
the  experienced  designer  studying  the  book,  there  are  so  many 
good  features  which  compensate  for  this  defect  that  ue  feel  safe 
in  saying  lh.it  the  reader  of  the  little  treatise  wilt  receive  sugges- 
tions which  wilt  prevent  any  feeling  of  disappointment  piuduced 
by  a  certain  easy-going  spirit  of  taking  things  for  granted  which 
should  be  proved  by  facts  and  'experiment.  The  book  is  one  in 
which  all  intelligent  and  thoughtful  designers  of  direct-current 
machinery  will  be  interested  and  from  the  itudy  of  which  they 
will  receive  useful  suggestions. 


Fi  FKTRiscHE  KK.\FTt;BEin'RACL'NG.    By  Wilhelm  Philippi.  Leip- 
zig: S.  flirzcl.    3S6  page*.,  4  plates  and  Ji  ills.;  paper. 
Price,  it!  marks. 
This  substantial  volume  is  addressed  by  an  engineer  to  engi- 
neers.   It  treats  of  the  practical  achievements  of  electric  power 
transmission  and  distribution  in  Germany  both  by  direct  and 
alternating  currents.    Formuli  arc  given  for  many  of  the  im- 
portant data  occurring  in  such  installations.    Applications  are 
described,   and   abundantly  illustrated,  to   hoisting,  elevators, 
cranes,  tool  and  machine  driving,  boring,  ventilating,  and  work 
in  factories  and  farms.    The  book  is  excellently  adapted  to  the 
needs  of  students  who  have  become  acquainted  with  the  nature 
and  action  of  dynamo  machiner)-  and  who  seek  to  become  ac- 


paratus  is  not  deeply  entered  into.  An  illustrated  description 
is  merely  given  of  the  various  types  of  thermometers  and  pyro- 
meters in  industrial  use.  These  are  in  brief,  gas  thermometers, 
liquid  thermometers,  maximum-and-niinimum  thermometers,  re- 
cording thermometers,  pyrometers,  calorimeters,  optical  pyrome- 
ters, thenno-electric  pyrometers  and  electric-resistance  thermome- 
ters. 

A  final  section  deals  with  the  manipulation  of  thermometers 
in  general  and  the  relative  advantages  of  different  types. 
The  engineer  will  find  the  pamphlet  of  interest  and  value. 

BOOKS  XECCtVEa 

The  Steam  Enui.se  a.su  OriitK  Steam  Morons.  Vol.  1:  The 
Thermodynamics  and  the  Mechanics  of  the  Engine.  By  Robert 
C.  H.  Meek.  New  York:  D.  Van  Xostrand  Company.  J91  pages, 
■go  itustrations.    Price,  $3.sa 

Elcmente  dch  Vektor-Anai.vsis.  Second  Edition.  By  .A.  H. 
Buchercr.  Leipzig:  B.  G.  Tcubncr.  103  pages  illustrated.  Price, 
3.40  marks. 

Die  F.lek'irisciien  Bocenlami^e.n.  By  J.  Zeidler.  Braun- 
schweig: Friedrich  Vieweg  und  Sohn.  140  pages,  130  illustra- 
tions.   Price.  5.50  marks. 

Testing  Equipment  of  the  Electro-Dynamic 
Company. 

Before  making  factory  tests  on  commercial  machines  the  usual 
procedure  is  to  fasten  the  machine  to  the  floor  and  belt  it  to  an- 
other machine  which  it  is  to  drive  or  be  driven  by,  according  to 
whether  the  tested  machine  is  a  motor  or  generator.  The  time 
s|>ent  in  thus  adjusting  the  machine  and  the  belt  is  oftcntinies 
almost  as  great  as  that  required  for  the  actual  test,  factory  test 
runs  as  a  rule  being  quite  short.  The  special  testing  equipment 
installed  by  the  Electro-Dynamic  Company  at  its  factory  in 


Testing  F-uuipsie.nt. 


<|ii»inted  with  its  practical  applications.  The  book  will  also  be 
a  useful  reference  for  engineers  on  the  subject  of  practical 
utilization  of  power  transmission  over  short  distances. 

ISSTBt'MKVTr  Zm  MrSSI'NC  dm  I'eMI-ERATCKE  Fl'R  TetHNisiHe 

Zwecke.    By  Otto  Bechslein.    Hannover:  Gebriide  Janccke. 
64  pages.  61  ills.    Price,  i  mark. 
This  pamphlet  is  very  clearly  and  interestingly  written  from 
the  engineering  standpoint.    The  theory  of  operation  of  the  ap- 


Layonne.  \.  J.,  is  unique  in  that  the  time  required  to  adjust  the 
machine  is  reduced  to  a  minimum,  and  the  test  board  connec- 
tions made  extremely  simple. 

The  machines  built  by  tlic  company  are  the  now  well-known 
"Intrr-pole"  variable-speed  motors,  the  speed  variation  being 
obtained  entirely  by  a  variable  rcNistance  inserted  in  the  main 
field  circuit,  which  is  shunt-wound,  the  small  inter-poles,  which 
Cfjunteract  field  distortion,  being  series  wound.  .As  shown  in 
the  illustration  herewith,  four  testing  units  are  provided,  each 
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Cv-imiiriiiijg  ;i  tabic  and  a  switchbcarcl  fitted  with  all  necessary 
instruments  and  accessories.  This  equipment  i»  capable  of  taking 
care  of  seven  ueo,  the  smalle&t  being  rated  at  i  hp  at  a  four-lo- 
om speed  variatioo  and  at  abow  ayi  bp  at  coiwtam  speed;  and 
largest  rated  at  15  hp  'at  a  Caar-lo4iie  ipeed  variation  and 
at  4D  tap  idm  rvmSng  at  constant  ^eed.  Generates  arc  pro- 
vided with  the  same  frame  sixes  as  motors.  Althoogh  the  com- 
pany btuMs  genefiiton  and  motors  for  500  volts,  the  majority  of 
the  machines  are  wound  for  operation  on  1 10  or  220-voIt  circnits. 
anil  CLirnnt  at  '.lasc  [Kiltnti.i's  is  supplied  to  the  board. 

Kacli  111  ihi-  talilis  is  7  ft.  long,  the  two  on  the  right  being  30  in. 
wide  and  al.Kiut  Ji  in.  high,  wliilr  x':.r  luo  on  the  Irtt,  itHi-iidcd 
for  machine  sizes  four  to  seven  inclusive,  are  about  a  foot  wider 
and  tlircc  inches  lower.  The  dimensions  uf  the  tables  were 
dKMcn  with  a  view  to  having  ihe  machines  overhang  only  a 
trifle  if  at  all,  the  hciglit  being  audi  lliat  any  adjustment  snch 
as  setting  the  brashes^  taking  speed  meaauremcnts.  ivpiying  ter- 
minals, etc  can  be  easily  made.  The  tests  tmially  ooosist  of 
heat  mm  and  efficiency  tests  at  minimum  speedi  and  widi  TCiiaUe- 
speed  motors  a  short,  full-load  test  at  maximum  speed  for  the 
purpoite  of  determining  tho  n-sisi.nui-  mi  ili.;  in  the  CvHitroller 
for  speed  ri-gul.ition  and  also  t"  L)ll^t•l\e  c(iiiilitii.>iis  uf  sparking. 

The  company  finding  the  i5.'ri.;:l<'  t  rii  iiiatid  for  its  motor  rated 
at  s  hp  on  a  four-to-one  speed  variation  for  machine  tool  opera- 
tion, all  four  table;!  are  capable  of  testing  this  size  of  machine. 
The  table  framework  is  made  of  tbree-by-foar  timber  well  braced 
and  cowed  with  3-in.  planldng;  the  bolts  need  in  the  comtmction 
tanving  their  beads  ooantennnk  A  castfaig  is  fitted  at  each  end 
ol  the  table  to  receive  a  bed  movable  along  the  length  of  the 
tables  die  distance  apart  of  the  bed^^  bcng  regulated  by  screws. 
Each  bed  is  provided  with  16  drilled  and  tapped  holes,  each  set 
of  four  holes  bfitiR  .spaced  to  receive  the  holdini;-down  IxiTt^  of 
one  of  the  standard  si^i-  frames.  The  arrangement  is  such  that 
the  ccntr.il  pl.uu  s  11;  the  standard  pulleys  of  all  sizes  coincide,  so 
that  when  two  machines  of  the  proper  size  are  placed  on  the  table 
and  the  belt  arranged,  the  latter  will  run  steadily. 

Each  switchboard  section  to  accompany  a  table  is  provided  with 
■  motor  and  a  genetator  panel  snice  nearly  all  the  testa  involve 
the  me  of  a  motor  tad  ■epcntor.  A  iMMao-vall^  thrae-wtre 
riicnit  supplies  the  board,  and  whenever  current  at  a  higher 

potential  is  required,  this  is  supplied  hy  i!  innt.ir  KciUTntrT  --(i 
Above  the  top  of  the  board  may  be  seen  fifteen  luad  rhcostat.s. 
Thi.-5c  hi\c  terminal  posts  on  Ihe  Ixiard  as  shown,  by  means  of 
which  they  may  bo  connected  in  series,  multiple  or  series-multiple, 
according  to  the  voliatte  and  current  of  the  generator.  The  motor 
panels  are  provided  with  field  rheostats  of  high  resistance  and 
others  of  large  current-carrying  capacity.  .-\n  ammeter,  switch 
and  fuse  are  provided  in  the  field  circuit,  and  a  controller  with 
reversing  switch,  fuses  and  two  ammeters  m  series  are  provided 
in  Ihe  armature  drcuit  One  ammeter  has  a  scale  readhig  up 
to  15  amp.  and  is  used  for  measuring  the  load  current  of  small 
motors  and  also  the  current  taken  by  a  motor  running  free:  be- 
yond its  range  it  may  be  made  inactive  by  means  of  a  shunting 
switch.  The  second  ammeter,  which  is  aKva\s  in  circuit,  has  a 
range  L-jfRe  enough  to  measure  the  current  on  any  motor  oper- 
ating frnin  tlio  iBjaid. 

The  field  circuit  arrangement  of  the  generator  panels  is  almost 
the  same  as  that  of  the  motor  panels  with  the  ejcoeption  of  the 
rheostats,  which  are  not  so  varied  and  which  do  not  possess  so 
great  a  resisunce.  Indnded  in  the  armature  circuit  is  an  am- 
meter, drcttit-breaker,  fuses,  a  set  of  cast^ron  grid  thcostats 
for  loading  the  generator  and  a  double-throw  switch  <imr  leadfaig 
the  generator  kMd  to  the  rheostats  or  back  on  the  power  line. 
The  voltmeter  on  each  pair  of  boards  is  provided  with  leads  ex- 
tending tij  the  table  so  thai  voltage  readings.  e!r  .  may  he  taken 
from  any  part  of  the  lahle.  .\  shelf  is  arran^id  ;ilong  the  f-^cc 
of  the  switchboard  for  ni>te  hixiks,  jiiuK.  aildiLional  instrument.^, 
etc.  By  means  of  the  overhead  crane  with  which  the  shop  is 
equipped,  a  machine  may  be  picked  up  in  any  part  of  the  shop 
and  deposited  on  the  table,  where  the  test  is  to  be  made,  after 
which  the  same  means  is  need  to  convey  it  to  the  shipping  de- 
paitment  Ahhongh  hi  operatimi  only  a  tittle  over  a  year  the 
company  Is  now  hnilding  machhies  with  397  ratings,  about  ts 
siaea  of  frames  behig  itted. 


Curtid  Steam  Turbines  in  Mining  Work. 


The  economy  of  the  steam  turbine  at  all  !oa<ls  renders  it  par- 
ticularly adaptable  inr  iniinoi;  pmver  jiurimses  in  conjunction 
with  electricity  as  the  intermediary,  and  now  tliat  transportation 
by  electric  minblg  locomotives  and  mine  lighting  hy  electricity 
have  become  so  well  established  the  steam  turbo-generator  is  the 
higical  source  of  the  necessary  power. 

The  Curtis  steam  turbo-gcneratmr,  built  bgr  the  General  Electric 
Company,  of  Schenectady.  N.  Y.,  has  met  with  much  success  in 
this  class  of  work.  Seven  500-kw.  j..ino-volt.  60-cycle  alleriialing- 
currcnt  generators  driven  hy  Curtis  turbines  have  been  pur- 
chased by  the  Uelaw  aie,  1  .:ick  ne.uiii.i  &  Western  Railroad  Com- 
pany for  iiperaliiig  minion  1  inioiivcs  and  hoists  in  the  co.al 
mines  at  .Scraiiton,  t'a  Three  ol  these  machines  were  put  in 
ioninien  i;il  service  in  Novemher,  f/oj.  and  such  has  U-cii  their 
^luM-.-  tf::il  another  has  since  been  installed  and  an  order  has 
been  placed  for  three  additiapal  machines  which  are  now  being 
mslalled  at  Nantiooke^  Pa.  Other  Oirtis  turbines  in  of 
eonstmetiaQ  ior  coal  mming  work  are  a  90ii<lew  flMeWoe  at  Iron 
Mountain,  N.  Y..  for  the  Delaware  ft  Hutem  ftallraad  Company ; 
one  t.500-kw  and  one  75-kw  machine  for  the  Cowanshaunock 
,Coal  &•  Coke  Company,  at  Kcho.  Pa.,  and  two  of  75  kw  for  the 
North  Jellico  Coal  ConipaiiN.  Louisville,  Ky, 

Ot»c  of  the  most  recent  adaiiiiHioiis  ,if  the  turbine  in  this  work 
is  at  Flat  River,  Mo  Ihe  hederal  Lead  Company  vvill  install 
three  SOO-kw,  four-stage,  48o-vult  Curtis  steam  turlH>-gcnerators, 
which  will  operate  at  do  eycleSi,  three-phase,  for  lighting  and 
power  work  in  the  eompany'a  minea.  A  duplicate  exciter  qrstem 
will  he  furnished,  ooosisthig  of  a  as**  tnrbo-gcnerator  act.  la 
addition  to  the  above,  the  General  Electric  Convaay  trill  atao 
furnish  a  complete  switchboard  equipment  for  a  three-phase 
power  feeder  system,  and  for  four  single-phase  lighting  circuits. 

In  foreign  countries  the  Consolidated  Gold  Fields  Company, 
of  South  .Africa,  has  one  i.ocxj-kw  ami  three  .soo  kw  Curtis  steam 
turbines  in  siuces^ful  operation  In  the  ^anie  country  alvi  the 
Witwaters  Rand  Deeii  Mming  Company  operates  a  500-kw  tur- 
bine, using  the  power  so  generated  in  gold  mining.  In  Japan  a 
iMo4cw  machhte  is  being  installed  in  the  hflflce  Coal  Mhiel 


Prismatic  Rejectors  for  Incandescent  Lamps. 

til  connection  with  the  interest  which  has  been  aroused  In  the 
application  of  effective  liglning  combinations  consisting  of  sci- 


nilSMATIC  REFt.l 


entific  pri.smatic  reflectors  and  high-efliciency  lamps,  it  may  be 
well  to  call  attention  lo  some  very  useful  shades  which  have 
recently  been  devehiped  for  use  with  small  rniitsw  These  reflcc- 
tars  are  made  fai  six  styles,  of  which  three  are  used  for  distrib' 
iding  the  and  three  for  concentrating  the  light.  Each  of 
tficse  reflcdoes  is  made  to  fit  a  standard  2,25-in.  holder,  and. 
as  the  iHnstration  will  show,  is  very  graceful  hi  design.  They  are 
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just  being  placed  on  the  market  by  th«  Ilolophanc  Glass  Coin- 
pany,  227  Fulton  Street,  New  York. 


Interrtiittently-Operated  Elevator  Pump  Induc- 
tion Motor. 

It  ha«  been  customary  when  installing  induction  niutors  for 
operating  pumps  supplying  hydraulic  elevators  to  run  the  motor 
continuously  and  provide  an  automatic  by-pass  around  the  pump 
so  that  the  discharge  of  the  pump  will  return  to  the  suction  when- 
ever water  is  not  necdeil  to  maintain  pressure  in  ihe  tank.  In 
the  Tudor  aparimeni  building  in  Chicago,  which  has  a  motor 
operated  off  the  two-pha>e  circuit  of  Ihe  Commonwealth  Electric 
Company,  a  15-hp  induction  motor  wa»  iu'^talled  belted  to  an 
8  by  lo-in.  triplex  pump.  This  motor  which  was  installed  by 
the  Adkins,  Young  &  Allen  Co.,  of  Chicago,  is  provided  with 
means  for  automatically  starting  ard  stopping  the  motor  according 
to  Ihe  pressure  of  air  above  the  water  in  the  compression  tank 
supplying  the  elevators.  The  arrangement  for  starting  and  stop- 
ping is  very  simple  and  is  illustrated  in  the  accompanying  en- 
graving, for  which  wc  are  indebted  to  the  liUclric  City,  published 
by  the  Chicago  Edison  Company.  The  motor  is  controlled  by  a 
General  Electric  oil  switch.  The  oil  switch  is  operated  by  the 
mechanism  of  a  regular  Mason  belt  shifter,  the  bell  shifter  being 


J 


rVUP  INDUCTION  MOTOR. 


operated  hydraulically  by  the  tank  pressure.  This  shifter  is  such 
as  is  used  for  shifting  belts  on  elevator  pumps  driven  from  line 
shafting.  The  hell  shifter  operates  between  the  pressure  of  3.1 
•  and  80  pounds  per  square  inch,  throwing  the  switch  on  at  the 
former  pre<siire  and  off  at  the  latter  pressure. 


Electrical  Features  of  a  Textile  Mill. 


There  is  now  under  construction  at  South  Lawrence,  Mass, 
the  largest  .ind  most  finely  equipped  factory  in  the  world  for  the 
manufacture  of  wgrslcd  yarn.  This  mill,  that  of  the  Wood  Wor- 
sted Company,  will  enilxKly  many  novel  features  and  conveniences 
for  the  comfort  >>f  5.000  rnipliiy«-%  It  will  have  a  total  floor 
space  of  i..too.oao  s<|.  ft.  ili-iribiiled  in  three  buildii'gs.  Of  these 
the  main  ■structure  will  lie  l.j.t"  ft.  long.  113  ft.  wide  and  six 
stories  in  height.  .Apart  from  lhi»  will  be  the  pinvcr  house,  boiler 
house  and  oflice.  This  latter  is  so  arranged  that,  in  event  of 
future  extension*,  it  will  fonn  a  portion  of  another  mill,  which 
is  planned  to  be  a  duplicate  of  the  one  now  in  pr>>cess  of  con- 
struction. 


In  the  electrical  equipment  of  this  mill  there  are  several  engi- 
neering features  and  details  in  the  general  plan  of  operation, 
which  invite  special  attention.  The  main  building  will  be  heated 
and  xentilated  by  the  blower  system  and  the  further  comfort 
of  the  operators  is  assured  by  the  proposed  installation  of 
escalators  which  arc  of  such  a  capacity  that  they  will  carry  the 
4.000  employes  in  this  structure  from  basement  to  the  top  in  five 
minutes.  The  boiler  house  for  supplying  steam  to  the  plant  will 
eventually  contain  forty  horizontal  return  tubular  boilers,  78  in. 
in  diameter  and  20  ft  long.  Mechanical  draft  with  duplex  fans 
and  economiaers  will  provide  for  the  most  economical  fuel  con- 
sumption. 

Ill  the  pfiwer  house  are  to  be  located  two  main  generating  units. 
These  consist  of  a  double  non-condensing  engine  rated  at  lAw 
hp,  running  at  ijj  r.p.m.,  direct-connected  to  a  i,soo-kw  General 
Electric  generator,  and  a  second  unit,  comprising  a  compound 
condensing  engine  with  two  vertical  and  two  horizont.il  cylinders 
of  5.000  hp  cap.icity,  running  at  I30  r.p.m.,  direct-connected  to  a 
4,ouo-kw  General  Electric  generator.  The  exhaust  steam  from 
the  non-condensing  engine  will  he  used  for  heating,  wool  washing, 
dyeing  .md  finishing,  and  the  condensed  steam  from  the  compound 
engine  will  also  be  used  in  these  operations.  In  addition  to  the 
mam  generating  units,  there  will  be  a  loo-kw.  240-r.p.m.  gen- 
erator for  light  loads  and  emergency  work.  Excitation  current 
fur  the  generating  units  will  be  furnished  by  a  65-kw,  i25-volt, 
motor-driven  generator,  with  a  small  direct -connected  steam  unit 
of  like  capacity  acting  as  a  reserve. 

These  main  generating  units,  above  mentione<l,  will  supply 
current  at  40  cycles  and  600  volts  to  a  most  complete  and  modern 
switchboard,  from  which  distributions  will  be  made  to  the  various 
building.s.  The  switchboard  wilt  consist  of  3j  p.inels,  with  light- 
ing and  power  feeder  circuits  grouped  on  opposite  ends  of  the 
board.  1'hese  circuits  are  planned  so  thai  different  parts  of  the 
mill  can  be  operated  individually. 

About  5.000  hp  of  induction  motors  will  be  employed  for  this 
group  driving  of  machinery.  The  motors  are  of  the  latest  Gen- 
eral Electric  type  wound  for  550  volts  and  range  in  size  from 
8  to  175  hp.  .-Ml  motors  are  planned  for  ceiling  suspension. 
With  each  motor  of  125  hp  or  above  a  non-automatic  switch  will 
be  installed,  as  each  of  these  motors  is  on  a  separate  feeder  circuit 
protected  at  the  main  switchboard  by  an  automatic  switch.  The 
smaller  motors  are  safeguarded  by  automatic  oil  switches  in- 
stalled  on  a  trunk  line. 

The  general  lighting  will  be  done  by  direct-current  arc  lamps, 
the  steps  in  current  transformation  from  alternating  to  direct 
being  taken  by  constant-current  transformers  and  mercury  arc 
rectifiers.  This  system  possesses  marked  advantages  as  to  first 
cost  and  economy  of  operation,  over  the  ordinary  methods  of 
transformation.  In  this  case  constant  current  fri^m  the  main 
generating  units  is  obtained  by  four  50-light  General  Electric, 
constant-current  transformers.  The  constant  alternating  current 
so  obtained  N  rectified  by  means  of  General  Electric  mercury 
arc  rectifiers  and  operates  200  direct-current  arc  lamps.  Aside 
from  the  arc  lighting,  six  25-kw  and  two  lo-kw  General  Electric 
transformers  will  furnish  current  for  Ihe  incandescent  lamp  illu- 
minations. 

Throughout  this  mill  the  engineering  features  have  been  care- 
fully studied  to  incorporate  the  latest  devices  and  best  methods 
possible  in  the  production  of  its  output.  The  wide  experience 
of  the  president  of  the  Wood  Worsted  Company,  Mr.  Wm.  M. 
Wood,  and  its  treasurer,  Mr.  B.  F.  Smith.  Jr.  (as«ociated  with  the 
.Ainericin  Woolen  Company  >,  as  well  a»  the  engineering  ability  of 
it*  designers,  mostly  men  associated  with  that  company,  are  re- 
flected in  the  model  construction  and  carefully  selected  equipment. 
The  building  plans  were  drawn  by  De,in  &  Main. 


25,000-Ohm  Resistance  Coil. 


The  acc<impanying  cut  shows  a  resistance  unit  manufactured 
by  the  Ward-Leonard  Electric  Company.  Rronxville,  New  York, 
which  i*  of  especial  interest  in  that  an  extremely  high  resistance 
with  a  large  ampere  capacity  is  obtained  in  a  unit  whose  over-all 
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dimensions  are  ver)'  small.  The  resistance  of  the  unit  is  25.000 
ohms,  with  a  capacity  of  80  watts  continuous  service  and  with  a 
capacity  for  great  o%'crloads  for  short  periods  of  time.  This  unit 
is  6  in.  long  by  2^  in.  in  diameter.  The  unit  consists  of  three 
Ward  I^onard  enameled  resistance  units  enclosed  in  a  casting, 
the  space  between  the  enameled  tubes  being  filled  in  with  sand. 
The  sand  fill*  the  entire  space  and  holds  the  tubes  so  that  ihcy 
are  not  subjected  to  any  inechanictl  strain.  The  sand  has  a  very 
high  specific  capacity  for  absorbing  heat  energy,  which  permits 
the  enameled  units  to  be  greatly  overloaded  for  short  periods  of 


35.000-OnM  RESISTANCE  VNIT. 

time.  Each  enameled  unit  has  a  resistance  of  8,300  ohms  (ap- 
proximate), is  4  in,  long  and  7/16  in.  in  diameter.  The  resistance 
wire  has  a  temperature  coefficient  not  greater  than  that  of  German 
silver.  The  unit  is  entirely  enclosed,  rust-proof  and  does  not 
present  a  fire  hazard.  The  Ward  Leonard  Electric  Company 
claims  that  this  is  the  smallest  unit  in  the  world  for  this  high 
resistance. 


A  Simple  Composing  Machine  for  Advertis- 
ing Matter. 

The  typesetting  and  composing  machine  shown  in  the  accom- 
panying illtistrations  aims  to  cover  a  field  which  no  machine  has 
heretofore  invaded ;  that  is.  the  composition  of  advertising  matter 
which  is  ordinarily  of  so  irregular  a  character  that  it  cannot  be 
set  on  the  composing  machines  now  in  use.  .-Vdvcrtisemcnts 
usually  require  several  changes  of  fonts  in  order  to  give  due  em- 
phasis to  certain  parts  and  make  them  stand  out  prominently. 
For  this  reason  an  advertising  composing  machine  should  be 
provided  with  a  multiple  font  magazine  so  arranged  that  any 
font  can  be  brought  into  action  without  a  moment's  delay.  Fur- 
thermore, the  matter  must  be  set  in  individual  type  instead  of 
line  slugs,  because,  owing  to  its  diversified  character  it  is  more 
liable  to  contain  errors  than  is  straight  matter,  and  errors  can- 
not be  easily  corrected  when  the  lines  arc  cast  in  solid  slugs. 

These  requirements  arc  met  in  the  new  composing  m.icliine. 
which  carries  a  four-font  magazine,  comprising  a  total  of  400 
matrices.  A  keyboard  of  a  hundred  keys  controls  the  matrices 
and  any  of  the  fonts  ni.ay  be  brought  into  operative  position  by 
shifting  a  lever.  Individual  character  type  is  cast,  the  casting 
taking  place  immediately  after  the  key  is  touched  and  without 
waiting  for  an  entire  line  or  column  to  be  set.  In  this  machine 
no  spaces  are  cast  until  all  the  characters  of  a  line  arc  cast,  but 
the  words  are  assembled  sepiiratcly  in  chambers  of  an  auxiliary 
magazine,  and  then  the  spaces  are  cast  and  moved  successively 
into  the  galley  with  the  words.  The  necessary  thickness  of  the 
spaces  is  determined  by  a  simple  counting  device  on  the  machine. 

By  adopting  this  method  of  justification  the  mechanism  is 
reduced  to  the  extreme  of  simplicity.  The  machine  which  is  here 
shown  contains  but  aoo  pieces,  as  against  1,800  in  one  of  the 
prominent  composing  machines  now  in  use.  This  great  simpli- 
fication of  parts  is  due  entirely  to  the  new  system  of  justification. 
Another  feature  which  has  done  much  to  simplify  the  machine 
is  the  free  use  of  electricity  to  control  the  various  actions.  In  this 
way  all  the  usual  keyboard  complications  arc  entirely  avoided. 

The  matrix  magazine  is  very  unique.  It  consists  of  several 
bars  rectangular  in  section  and  bearing  the  matrices  in  single 
rows  on  their  several  faces,  The  purpose  of  having  several  bars 
is  to  provide  for  the  difference  in  body  thickness  required  by 


various  characters.  The  same  characters  are  duplicated  on  each 
of  the  four  faces  of  the  bar,  but  in  diflFerent  fonts,  so  that  when 
it  is  desired  to  change  from  one  to  another  of  these  fonts  the 
bar  is  turned  until  the  required  face  is  brought  to  the  operative 
position.  The  entire  magazine  of  matrix  bars  turns  simultane- 
ously and  the  operations  can  proceed  with  the  new  font  until 


Pia  I.— MAGNETICALLV-OrESATKO  COMPOSING  MACHINE. 

another  change  is  desired,  which  may  be  similarly  cfTected.  'Ilie 
entire  magazine  can  be  removed  and  replaced  with  a  new  one  in 
half  a  minute,  and  if  the  new  matrices  call  for  a  type  body  of 
difYerent  thickness  the  entire  operation,  including  change  of  the 
mold,  can  be  done  in  a  minute  and  a  half. 

The  operation  of  the  machine  may  be  understood  by  referring 
to  the  drawings.  Whenever  a  key,  a,  is  touched,  it  completes 
the  circuits  of  three  electromagnets,  H.  C  and  D,  as  shown  in 
the  diagram.  Fig.  2.  There  are  six  magnets,  H,  one  for  each 
matrix  bar,  and  a  hundred  magnets,  C,  one  for  each  matrix. 
When  a  magnet,  B,  is  operated  it  withdraws  a  dent,  b,  from  the 
slide  bar,  E,  permitting  the  latter  to  move  forward  under  tension 
of  a  spring  acting  on  a  lever,  e.  The  slide  bar  carries  the  matrix 


FIG.  2.— DIACkAM  or  CIRCUITS. 


bar  over  the  mold.  The  magnet,  C,  operates  to  stop  the  matrix 
bar  when  the  proper  matrix  reaches  the  mold,  and  this  it  does  by 
raising  a  pin,  c,  in  the  path  of  a  heel  formed  on  the  slide  bar. 
The  whole  operation  of  casting  the  type  and  returning  the  matrix 
to  its  initial  position  is  controlled  magnetically,  as  is  also  the 
casting  of  the  spaces. 

The  action  of  the  machine  is  exceedingly  rapid,  even  more  so 
than  was  at  fir^t  anticipated.    .As  originally  dcsigncil  the  circuit 
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of  the  magnetic  dutch,  /,  was  dated  immediately  on  toudiing  a 
key  of  the  keyboard,  but  the  am  shaft  responded  so  quickly 
that  a  matrix  tor  wa*  often  daniped  to  the  nmkl  before  the  de> 
sired  matrix  wai  reached.  This  iwccstitBtcd  the  ute  of  the  in- 
gentotu  circuit  ckxer.  D,  which  would  opcxate  «niy  when  the 
proper  matrix  arrived  at  its  destitution. 

A  p.mrt  on  this  simple  t>-pc  composing  machine  Ivi^  recently 
been  granted  to  Messrs.  John  R.  and  Gustave  .\.  Pearson,  of 
Brookiyiif  New  Yoiric. 


The  Chicago  Electrical  Show. 

The  pait  two  weeks  have  been  busy  ones  in  dectrical  matters 
in  dMcaga  The  Eleetrical  Trades  Exposition  held  at  the  CoU- 
leuin  Jannaiy  15  to  af  served  n  •  drawing  eaid  for  oettingt  and 

wmventfoiM  of  eiettricat  men  from  all  over  the  tniddic  we»t, 

Th'-->-  riiir.Tiitir'ni,  nrc  rcfiorti'il  ■.■lsf\k  hen-  Thr  Klt'ctric.il  ?Ih.v,' 
iistll  has  proii.4  lo  In:  ;i  grcu  mu;cc-.s  in  jttcuUanci;  aud  ui  ;he 
support  gi%'cn  by  manufacturers.  The  floor  of  the  Coliseum  was 
fully  occupied.  The  evening  attendance  wa.s  all  and  sometimes 
more  than  could  comfortably  he  accommodated. 

The  management  of  the  Electrical  Trades  Kxpo^itton  C>im- 
|nny>  of  Chicago^  which  carried  out  the  Uttdertaking  certainly 
dcaervei  great  credit  for  its  marked  auccets  in  a  time  when 
electrical  exhibits  are  being  ao  fretinentiy  asked  of  manufacturers 
and  in  a  eily  whtdi  has  its  fuD  share  of  attractions  in  the  way 
of  shows  of  vartous  fdnds.  The  oIRcct!;  arc  Samoel  Insull.  presi- 
dent; Charles  E.  Gregory,  first  vicc-prcM.lc;it  :  H.  B.  Ovcrshiner, 
second  vice-president;  John  J-ty  .\ljbtu:,  treasurer;  Stcw.Ttt 
Spalding,  secretary,  and  Thoiii.i-  K  .Mercein,  general  manager. 

The  active  management  vsas  mainly  taken  by  Mr.  Mercein 
and  by  Mr.  Homer  K,  Nicsr.  of  the  GiicaRo  Edison  Grnitiany, 
who  was  a  director  in  the  exponltlon,  and  had  charge  of  publicity 
matter*,  lite  show  has  been  successful  beyond  any  of  the  hopes 
of  exhibitors  or  promolen.  Exhibitors  wIm  went  in  expecting 
bencltl  only  in  the  way  of  general  publicity  without  iHreet  re- 
turns have  found  tiie  direct  retuntt  excellent 

The  General  Electric  Company  made  an  exhibit  the  most  promi- 
nent and  best  cr!iw(t-.:r^ivv:iip:  fi-.itiire  of  which  w.i,  .1  ilisjilay 
of  new  cookiiiR  ."mil  hta;:;'^  .i;)pli.invC5.  These  vMTt  sliiiwn  in 
"ptr.ili'iii  l:y  domoiislr.jt  ir-  wlin  wire  oor.  =  t:i[-.;!>  m  attendance. 
Besides  the  G.  (*..  Ilat-iron  ;tn<l  c»!iee  percolator  there  were  many 
other  recently  developed  cooking  and  heating  devices,  including 
broilers,  toasters,  waffle  irons,  glue  pots,  luntinous  radiator>,  cigar 
tighter*  and  heating  pad>.  I'hcre  was  al>o  exhibited  a  «>nall 
geared  melor  for  operating  a  breast  drill  and  similar,  somewhat 
larger,  motors  for  operating  sewing  machines  and  other  tome- 
hold  machinery.  Among  the  heavier  apparatus  exbHilled  was 
a  motor  generator  set  for  automobile  charging  from  attemating- 
current  circuits,  a  hoist  and  a  mercury  vapor  nci.fiiT  Tin:-  i> n  it:' 
was  surrounded  with  rows  of  "C$.  E.  M."  lugli-ctFuu-prv  ni.an- 
descent  lighting;  units  with  prismatic  glass  rcflector.s.  I  lu'  rrrcnt 
lamps  of  this  type  du  not  have  the  frosting  carried  as  iai  up  on 
ihc  lamp  bulb  .is  the  llrst  ones  because  of  the  reduction  of  light 
due  to  frosting  In  another  part  of  the  building,  was  a  z.s-kw 
horiwntal  shaft,  dimt-current  Curtis  turbo-generator  running 
3fieo  r.p.m.  such  as  is  uiwd  for  exciter  units  and  train  light- 
ing. There  are  some  31  of  these  m  service  on  Pennsylvania  Um- 
Hed  trahis,  5  on  the  Burlitigton  Denver  trains,  and  on  odier  roads. 

The  Chtcago  Edison  Company  and  its  allied  eompanie*.  the 
Commonwealth  Ulectric  Company  and  the  N'orth  Shore  Electric 
Company,  r-ccupied  the  1)C»l  and  most  prominent  sp.icc  in  the  cen- 
ter 01  the  CMli^euni.  Thevc  companies  tilted  up  a  kitchen  where 
ail  kinds  tit  cii-jking  was  done  electrically.  Joining  the  kitchen 
wa-s  a  dining  room,  showing  how  artistically  an  electrically- 
liifhtfil  dining  rdom  can  be  arranged  Oirr  the  dining  room 
t.ilile  was  a  lar({i-  art  glass  ^li.iile  h.Tiigitig  l>y  four  bron^ie  chains 

from  the  ceiling.  The  art  glass  shade  liad  a  brown  glass  septtmi 
for  diffusing  and  softening  the  liffht  from  the  incandescettt  lamps 
contained  in  the  shade,  .Nronnrl  the  canopy  of  ihis  fixture  was  a 
cluster  of  round  frosted  lamps    The  whole  effect  was  wry  pleas- 


ing. .\djoining  the  dmusg  room  was  a  space  occupied  by  an  elec- 
trically driven  refrigerating  machine  from  the  Brunsw  i-k  He 
frigerating  Company,  of  New  Brunswick,  N.  J.  In  another  pan 
of  the  booth  was  a  huge  Miehle  printing  press  operated  with 
eketrfe  motor  and  some  smaller  motor  applications.  A  hand- 
some special  edition  of  tlw  filNftw  Cily.  published  by  these  com- 
panies was  issued  for  the  Electrical  Show,  and  a  dmiy  edition  of 
this  publlcalion  was  also  printed  daring  the  show  On  the  motor- 
driven  printing  press  in  the  booth. 

The  Chicago  I'nenmalic  Tool  Company  exhibited  its  line  of 
electric  breast  drills  i.vlii>.';i  ii.ivc  been  placed  on  the  market  to 
do  the  work  heretofore  performed  only  by  pneumatics.  Ai  elec- 
tric current  for  operating  is  much  more  generally  obtainable 
than  compressed  air,  it  goes  without  saying  that  there  is  an 
immcoae  field  for  these  diilla  in  the  marketing  of  which  the  Chi- 
cago Fueumatie  Tool  Gompaity  will  have  the  hearty  oo-operation 
of  central  station  coropanica  wishing  to  extend  the  market  for 
power.  This  exhibit  alio  included  sampks  of  the  little  giant  storw 
age  battery." 

The  Fet:vr.il  ni.-.-!ric  O-mpany.  of  Chicagil,  was  well  repre- 
sented by  signs  m  its  own  exhibit  space  and  by  numerous  other 
electric  signs  over  the  Chicago  Edison  Companj'a  exhibits  and 

many  others. 

The  Hallcr  .Machine  Company  had  a  very  large  atlractue  -igii 
operated  by  a  Aa&hcr  at  the  booth  of  the  American  Electric  Sup- 
ply Company  and  a  very  large  exhibit  of  different  styiei  of  elec- 
tric signs  in  that  booth  in  addition. 

The  Phoenix  Glass  Company  had  a  small  but  handsome  dis- 
play of  some  of  the  latest  designs  of  electric  shades  for  use 
with  ineattdescMit  lights  and  arc-liglit  inner  globes. 

Tin-  riihnrii  Flcxi'',!.-  C  'liHuit  < .-.ijr.iT. ,  and  the  National  Metal 
Molding  Company,  oi  whitli  I.  A.  Bennet  is  llic  western  man- 
ager, exhibited  a  small  house  or  booth  of  Economy  iron  oooduit 
and  "Eexduct"  flexible  conduit. 

The  University  of  Wisconsin  engineering  department  made 
an  exhibit,  the  most  interesting  features  of  which  were  an  elec- 
tric furn.ice  of  the  type  used  in  the.  notable  investigations  car- 
ried on  with  electric  furnace  work  at  that  university  by  Prof. 
Bmsese  and  others,  and  samples  of  products  obtahied  from  the 
electric  furnace.  Some  interesting  photographs  were  also  shown 
of  btiildiitgs  and  work  room*  at  the  university. 

Ami  iiir  Insult  ite  Mf  Ti.rhn ifc'v  made  an  exhibit  consisting 
largely  ol  l«-lu  ^;  .iripnr.ituv  iJnc  part  of  the  exhibit  was  devoted 
especially  to  its  .m  rk  m  telephony  utkat  Pr  ^f  Kelsey. 

C.  H  Thorardson,  designer  and  builder  of  special  experimental 
and  high  potential  apparatus,  gave  frequent  exhibitions  of  high- 
,  potential  discliarges  front  a  transformer  which  he  used  in  similar 
demonstrationt  at  the  Louisiana  Purchase  Exposition  in  St.  Louifc 
It  ia  hardly  necessary  to  say  that  these  high  potential  discharges  , 
raised  more  commotion  and  attracted  more  attentwii  when  in 
operation  than  anything  else  on  the  floor  of  the  Coliseimi.  Mr, 
Thorardson  also  showed  a  very  neat  and  sobsUntial  set  of  appU. 
aiu  es  fi.f  ill  111'  iistr.itiiii;  the  1  tndamental  principles  of  electricity 
;(iu!  iiirtjiJKti-i:!  wJiicli  he  makes  for  schools  .md  colleges. 

The  Electric  .Appliance  Company  exhibited  Packard  lamps, 
Saiigamo  wattmeters  and  various  other  goods  which  it  handles. 

The  Sangamo  Meter  Company  made  a  very  fine  exhibit  of  its 
new  non-infringing  wattmeter  for  alternating  or  direct-current 
circuits.  This  wattmeter  is  the  one  described  hi  the  "Euemaa. 
WoM.0  recently. 

The  H.  A.  Petersen  Mamifacturing  Company  constmcted  its 
booth  of  "fbrvor-duct,"  the  iron  pipe  conduit  whid)  it  maati- 
factures  at  its  new  factory  at  Harvey,  Ttl.,  along  with  marine-duct 

nntl  inlerior-duct- 

Tlie  Overbaiigh  &  .\ycrs  Manufacluriiig  Cimipany  had  an  ex- 
tensive exhibit  of  the  "Oamcc  '  m:  \  r  rsal  swing  brackets  and 
|>ortables  This  company  m.akcs  a  s(R-cialty  of  adjustable  brack- 
ets, very  useful  for  shop,  drafting  room  and  office  lighting. 

TIk  Sarco  Company  had  as  the  most  novel  feature  of  its  ex- 
hibit a  couple  of  flame  arc  lamps  of  German  manufacture,  using 
impregnated  carbons  with  a  wire  core.  The  light  given  is  golden 
yellow.  These  lamps  bum  two  in  series  on  115  volts  and  were 
said  10  consume  four  amperes.  They  operate  on  direct  or  alter- 
nating-circuits. These  lamps  are  of  the  type  in  which  the  car- 
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bons  both  point  downward  at  an  angle,  tlit  arc  U-iiig  at  the  lower 
tips.  The  life  mi  :hi'  r;iil>iiii'.  i-.  Mated  to  be  kbont  14  boun, 
rrin=;iiniplion  being  «boiit  one  incli  per  hour. 

I  li^  W  agner  Electric  Mannfactarill(  Company,  of  St.  Louis 
exhibited  both  iu  regular  consumt  ^wcd.  selt-siariinc,  single* 
phase  indiietimi  mcnor  sad  its  Mit  motor  wttMi  staru  with  diir- 
acteriaics  similar  io  a  series  motor 

Ttie  B.  F.  Stanevmt  Compaqjr  cxbibited  a  direct  oonneeled 
marine  engiiK  ami  feiNTator.  md  some  cieetrically-drtven  {a» 
blowers. 

rtu'  Simiilix  niectric  Heating  Company  had  one  of  the  larec-t 
and  best  vi«ited  exhibits.  It  was  devoted  entirely  to  electric  heat- 
ing appliance'^,  of  which  it  makes  such  a  large  variety.  It  in- 
cluded all  •iizcs  of  ironii  from  the  smsllest  to  the  largest  in  com- 
mercial use.  rh.^ting  dishes,  in  at  ietit  s{k  diffcMM  designs,  cnrl- 
ing  irpns,  heaters,  healing  pads,  nursery  milk  warmers,  water  cnpa 
for  boiling  water,  soldering -irons,  gltte  pola.  hair  drjrer*.  ovens, 
griddles  and  electric  ranges.  An  dectiic  kitchen  was  kept  in 
operatton. 

The  Peru  Electric  Manufacviiring  Comp,iny  exhibited  it;  p'lr 
celain  specialties  for  electric  purposes,  of  which  it  niikc>  ;ut 
immense  Niricty. 

The  I-mg  Klfiinc  Company  showed  samples  of  its  switchboard 
work. 

The  General  St.'rt«f  Battery  Company  had  a  large  exhibit 
showing  its  "Bi  i  r  Ij  iiteries  for  all  purposes  froui  ^aik  coil 
opeiatfoa  to  central  station  and  isolated  plant  work. 

Doascrt  ti  Compai^  exhibited  their  famous  appliances  for  ter- 
minals and  splices  in  electrical  work. 

The  H.  B.  Camp  Company  had  a  booth  devoted  to  Camp  tile 
duct. 

The  .'\ntomatic  Klectrn.  Coiaj^ui  cxluliued  its  automatit  tclt- 
plion'  5  .iiid  :,  small  automatic  exchange. 

The  American  Circular  Li>om,  of  which  Thomas  (',.  Grier  is 
the  western  representative,  made  an  exhibit  at  the  Grier  Com- 
pany's booth.  Mr.  Grier  also  showed  other  specialties  for  which 
he  is  agent. 

The  American  Steel  and  Wire  Company  exhibited  its  steel  and 
htm  wire  prodacu,  and  a  variety  of  bonds  and  rail  hooding 
tools. 

The  Guarantee  Electric  Compaiiy  had  in  process  ol  rcoonstrnc- 
tion  an  armature  shetwing  the  repair  methods  used  by  this  com- 

pany. 

The  Stanley-G.  I.  Electrical  Manufacturing  Company  had 
iu  exhibit  moving  promptly  at  8.30  on  the  opening  night. 
It  had  a  prominent  place  well  occupied  by  both  stationary 
and  moving  machinery.  A  Challenge  Gordon  press  was  beked 
to  a  new  type  direct-cnrrent  printing  press  motor  in  oiperation. 
An  antoenalic  motOTidriveii  simoptioon  threw  on  ■  small  acrcen 
picbms  of  the  factories  and  apparaws,  interspersed  with  works 
of  art,  Polyphase  and  single-phase  induction  motors  were  shown, 
the  latter  of  the  resistance  an<l  reactance  type.  The  arc  npparatut 
was  1'  p"''iil'y  complete,  including  regulators,  an  arc  pane:  iii  n 
board  ami  j  test  rack  im  which  were  placed  the  latest  i>|ii.>4  af 
lamps,  including  the  L4  midget  lamp  and  tlie  K31,  whicli  kai 
the  carlion  holder  mounted  on  a  crosshead  and  is  wotind  with  in- 
dc'lructible  magnets  of  enameled  wire.  A  table  contained  samples 
of  the  Wright  "maximum  demand"  meter,  hot-wire  ammeter^ 
and  voltmeters  and  watch  case  instruments,  besides  many  otiiers. 
A  new  slide  oil  switch  was  shown  and  fittings  for  interior  work. 

Crane  Company.— The  exhibit  of  Crane  OonipMiy  alfonled  en- 
gineers and  others  interested  in  power  plant  equipment  an  Op- 
po-iimiiy  of  seeing  the  latest  design  and  improvements  In  valves 
and  steam  specialties.  Two  i>f  the  valves  sli.iwti  were  equipped 
with  elerlrical  devices  by  means  of  which  the  i>peratiou  may  be 
i  ri:Tii!  f  l  tV' :ii  any  desir'.d  p  iiit  One  of  these  valvis  was  an 
8-in.  high-pressure  motor-driven  "Ferrosteel"  sate  v.-ilve.  In 
this  arrangement  a  motor  is  att.ichcd  directly  to  the  valve  in 
»tich  a  way  that  by  the  oper.ition  of  the  motor  the  valve  nny  K- 
opened  or  closed  as  desiired.  When  the  switch.  ItHraied  at  any 
disunce  f ron  the  v^ve,  is  thrown  to  open  or  close  the  valve,  the 
motor  eontinttes  in  operation  until  the  valve  has  hccii  tightly 
sealed  or  opened  full  At  the  rompletion  of  thi«  movement 
the  motor  automatically  stops.  The  other  one  of  the  electrically- 


operated  valve*  was  a  24-\n.  hydraulically-opcratcd  gate  valve 
provided  with  an  electrical  device  by  means  of  which  the  admis- 
sion of  water  into  the  operating  cylinder  is  controlled.  Both 
of  these  valves  were  connected  up  so  that  their  practical  Opcra- 
tioa  could  be  seen.  Among  the  other  vah-es  and  sleam  specialties 
«idiifaitid  was  an  8-in.  triple-duty,  high-pressure  ckibe  valve,  an 
8-iii.  automatic  stop  and  check  vahc,  a  ^in.  low-presauie  gate 
valve,  an  8-fn.  high-pressure  separator,  a  24-in.  vactttui  oil  scp- 
nr;;ti  r.  311  S  :n.  Im;h  pressure  vertical  separator,*  Cnnetilt  rctum 
5  a  k,  raiittilt  iiun-rcturn  steam  trap, 

The  Western  Electric  Compan\  oxhibit<il  ,1  marine  set  > m 
sisting  of  a  50-kw  generator  direct-connected  to  a  vertical  engine. 
The  set  was  designed  especially  for  steamship  lighting,  but  is 
well  adapted  to  any  restricted  floor  space.  The  exhibit  included 
a  number  of  power  motors  of  various  sizes  and  motors  for  crane 
and  hoistins  service,  of  the  box  type,  built  very  compact  and 
designed  to  stand  heavy  service.  Sewing  maichine  motors  of  a 
new  type  built  for  atiematittg<nrrent  and  for  direct-current 
woric  were  shown  operating  machines.  The  speed  regulating 
gear  of  these  motors  is  si>  constructed  that  the  speed  may  lie 
varitil  through  a  very  wide  range  by  simply  pressing  down  the 
tread  of  the  m  irhine.  When  pressurf  i-  n-iin.vfil  irixn  ihr 
tread,  the  motor  is  cut  out  of  circuit,  "t  la-  whole  exhibit  was 
flooded  with  light  from  a  string  of  series  alternating  standard 
street  arc  lamps.  These  lamps  were  connected  to  a  series  reg- 
ulator. In  the  background  of  the  exhibit  were  three  large  paint- 
ings showing  the  New  York,  the  Chicago  and  the  Haturthome 
factories  of  tha  ewnptiiiy. 

The  Monarch  Electric  ft  Wire  Company  had  spaee  near  the 
foimtain  in  the  center  of  the  tmilding.  Samples  of  weather* 
proof  wire  manuf,ictured  by  the  company  were  shown  in  siics 
varying  from  No.  ao  wire  to  soaooo  circular  mil  cable.  Gal- 
vanized strand  wire  of  sever.il  si/r^  wi-  also  exhibited. 

The  Manhattan  Klcetrieal  Supply  Company  exhibited  a  full 
line  of  telephones  and  parts  used  in  the  construction  of  telephones. 
In  addition  to  these  electric  bells  of  various  sixes  were  shown. 
Telegraph  instruments  of  various  kinds  were  placed  in  a  showcase 
near  the  aisle. 

The  Edwards  Etectrk  Headlight  Company  had  several  of  its 
hetdfii^ta  in  opetatiMi.  The  liijhts  are  adapted  for  use  hi  loco- 
motives, wrecfchig  cars,  steam  shovels  and  interarhan  cars.  The 
turbine  and  d\-nania  operating  them  are  huilt  On  the  same  l»ac 

as  the  headlight. 

The  .Ameri;.iii  Flntiir         Company  had  ofl  exhibition*a 

nmnber  of  signs  os  it-s  maiiut;iLtiire- 

Till-  \,.iin  Shade  &  ReiK-rPir  (  . miMuy,  of  Chicago,  had  a 
very  attractive  exhibit  of  stand  and  ceiling  lamps  fitted  with  arc 
glass  shades. 

H.  T.  Paiste  had  space  in  the  soulbem  portion  of  the  building 
where  were  exhlUted  PlehHng  reoepta^s,  fuieless  roicttcs  and 
other  speciahies  for  whidow  lighting. 

The  Central  Electric  Companjr  had  at  one  comer  of  its 
lii-M>tli  a  pillar  consisting  of  reels  of  "Okonite"  antra.  Attached 
la  this  was  a  "Wscuit"  consisting  of  a  half  so*-*-***—  ' 
•dMrnS^r^Kwie  Mhber  uscl  i.-  iiimiIiu;.-  t"''  -'eph-'t'e 

rather  interesting  feature  ol  Cw  culubil  was  a  \  .>!ce  c,  "sub- 
marine cable  which  had  been  caught  in  the  serei',  ol  .1  tuglioat 
and  twi.sleil  out  of  shape.  This  cable  illustrated  the  amount  of 
torsion  the  cable  may  be  submitted  to  without  destroying  the  in- 
sulation. In  additkm  to  these  features  the  exhibit  included  a 
fnll  line  of  D.  k  W.  new  code  fuses  and  all  styles  of  fuse  hoMS. 
In  one  comer  of  the  booth  was  a  case  contuding  evcrr  type  of 
lamp  manufactured  by  the  Columbia  Incandescent  Lamp  Company. 

Tlic  ,\inerican  DeForest  Wireless  Telegraph  Company  had  an 
exhibit  .md  a  receiving  station  at  the  Coliseum  which  received 
its  full  share  of  popular  attention. 

The  C'»i<'n(?<)  Ijmp  &•  Reflector  Compaiii  ni.ide  a  display 
of  il«  sli  i.'i     111.1  relleclors  for  electric  purposes. 

The  KU-clnc  Storage  Battery  Company,  of  Pliiladeiphia.  had 
.1  vcrv  attractive  exhibit,  showing  the  various  types  of  storage 
batteries,  both  the  "Chloride  Accumulator"  and  the  "Exide  Ac- 
cumulator'' being  exhibited.  The  lai)gcat  cell  exhibited,  a  type 
R-71  element  in  a  type  R-Sj  kad-lined  tank,  is  a  duplicate  of  one 
of  the  2.344  cells  now  bring  installed  by  the  New  York  Central 
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&  HiMban  River  R.  R.,  on  the  linet  between  New  Yoik  and 
Pini|^«cptie.  Each  ocU  has  a  caiMcity  to  discbargc  4900  am* 
peres  for  a  period  of  one  hour.   Other  celts  shown  were  a  G-9 

in  lcad-l;:.t.  i  t  iriK.  .111  !•'  1 1  in  glass  Ui'.t-:,  .'ud  E-ii  in  gla-- 
A  5\vi!cli!>  i.ir.l  ;^^i,iiK  l,  oi  li'.iif  V'ermrmt  iii.nbl»>,  had  moimtcrt  utuji 
It  till  si.iiiil;!!  li  iiisi  rr.iti.  tii  V  iivf  ]  iii  tr../  ■iperation  of  an  elpctin: 
railwny  liite  battery.  KaiiroaU  air-ligliimg  cells  of  several  types 
were  shown.  The  Illinois  Central  R.  R.  is  equipping  its  system 
with  "Gjloridc"  and  "Exidc"  batteries,  for  block  signal  serdce, 
and  samples  of  these  were  exUbitCit.  The  "Exidc"  vehicle  and 
qiarking  batteries  occopied  a  promineiit  place.  The  exhibit  was 
in  diarie  of  the  conipany^s  Chicago  office  staffs  consiting  of 
M euTS.  G.  H.  Atkin,  J.  M.  S.  Waring,  J.  A.  White.  Irving  Sea- 
man, and  H.  B.  Marshall. 

T*i(  M.-rii:  I'ltxtiu  ("l  inpany  had  installed  as  a  feature  of  its 
exhibit  ati  open  cifcint  iire  alarm  system  having  a  convtant  test 
on  the  line,  But  two  wires  are  u-ri:  1  ir  wiring  the  system,  and 
any  number  of  boxes  may  be  placed  on  these  circuits.  Xhe  num- 
ber of  the  box  pulled  is  registered  at  the  central  station. 

The  I'ort  Wayne  Electric  Works  had  a  prominent  space  and 
large  exhibit  near  the  center  of  die  hnilding.  Arc  lamps  were 
hnng  from  side  pasts,  and  a  corner  post  was  ntiliced  to  displey 
elcclric  fans  of  the  ecmipan/s  manufacture.  A  feature  was  made  of 
the  Fort  Wayne  prepayment  indtjction  watt-hour  meters.  These,  as 
well  as  multiphase  meters  and  other  types  of  Fort  Wayne  irieters, 
were  mo»m1ed  on  the  rear  wall.  Some  were  connected  up  and  in 
operation,  the  covt-r*  being  removed  to  show  the  parts.  Show 
cases  near  1  u  ;i;  ,lr.  contained  all  the  parts  necessary  in  the 
''ni)<,rritrti'>ii  'I  mctcrii.  In  addition  to  machinery  manufactured 
I  .  tlu  <  >;iip  11,  there  was  also  shown  in  the  booth  the  She  Hon 
electric  vibrator. 

The  Dayton  Electrical  Manufacturing  Company,  the  Bisbop 
Gntta  Pcrcha  Company,  the  American  Electric  Heater  Company, 
the  Electric  Gas  Lighting  Company  and  the  Sdiwarze  Electric 
Company  were  represented  by  I).  G.  Welling,  who  has  recently 
opened  ttp  a  Chicago  office  for  these  companies.  The  displays 
were  made  in  the  booth  of  the  McFj  11  FJ...-.ih:  Company. 

Sam  J.  Gorman  &  Company  exhibited  a  lull  line  of  vihr.nlinK 
lpp  l^.ltll^  A  vil  r.iling  bed  attracted  much  attention,  The  pa- 
tient lies  on  water  cushions,  some  of  which  arc  heated  by  elec- 
tricity. An  electric  motor  beneath  the  bed  gives  the  vibratory 


Charles  E.  Gregory,  president  of  the  Gnarantee  Electric  Com- 
pangr,  had  on  exhibition  the  first  dynamo  mstalled  m  Chicago. 
This  was  a  bi-pdar  maditae  brought  to  Chicago  and  exhibited 
in  the  Jnttr-Oenn  office  in  Sei>iember,  1875  Some  of  the  !anip» 
used  with  the  niaehme  were  suspended  nearby.  These  consisted 
of  large  globes  filli  n  iih  nitrogen  and  hermetically  sealed.  The 
carbon  ikmciIs  f<  I  iip-.v:>r  Is  automatically.  The  lamps  took  yi 
amin  :<  ^  .ii  HI  V  ill-  ,11  <1  h,id  a  life  of  about  700  hours. 

The  FIrv.iiiMirsh  Company  exhibited  all  style*  aiid  sizes  of 
incande  ci  I  ■  l.i  -ips  of  its  manufacture.  These  varied  in  siie  from 
a  small  "peeuee"  lamp  to  some  of  ISO  cp.  The  company  was 
r<wr**-r!tcd  by  F,  B.  Nicholl.  city  salesman  for  Chicago,,  and 
jiAghtooi  geneial  manager  of  the  company,. 

ine^migessef  Deetric  Baitery  Company  showed  in  pyramidal 
form  several  sifcs  of  its  Ipm  type  dry  battery.  Other  styles  of 
dry  batteries  manufactured  by  the  company  were  also  shown. 

The  National  Cirboii  Company  exhibited  on  a  structure  of 
carbon  in  the  center  of  the  booth  a  Columbia  dry  battery  of  1,000 
amperes  capacity.  Other  makes  of  dry  cells  in  which  carbons 
are  used  of  the  National  manufacture  were  also  shown.  The 
central  SIractore  supporting  the  batteries  «as  surrounded  hy 
various  carbon  products,  while  parts  of  telephones,  carbon  brushes 
and  electric  light  carbons  cooipleled  the  disiplay. 

The  McRoy  Clay  Works  exhibited  smgle  duct  conduit  and 
other  styles  in  nests  of  two,  four  and  six  dneli.  Attractive  phoMH 
graphs,  showing  hislallalions  of  conduits  in  various  ciliesi  were 
also  shown. 

The  Miller  Andior  Company  exhibited  anchors  of  various  sizes 

and  ■.tyles 

V,  IX  H.imberger  exhibited  sexeral  Siemens  flame  arc  lamps. 
The  peculiar  colors  of  the  rays  given  off  by  these  lamps  at- 
tracted much  attention. 


The  Safely^Anmorite  Conduit  Company  adopted  «  unique  meth- 
od of  showing  the  smooth  interior  of  its  conduits.  Various  sixes 

of  "loricatcd"  and  "galviduct"  conduit  were  mounted  On  a  frame, 
.1  sni.iil  iniMiiilc  I  .  Ill  lamp  being  pLiced  in  that  end  of  tli  ■  cvii- 
i!iiii  i.irtlii  -1  :i  Jisi  the  aisle.  The  smooth  interior  could  lie  rculily 
T\oil     1  1  1  exhibit  was  in  charge  of      H  Friend. 

the  Krantz  Manufacturing  Company  displayed  panel  boards, 
and  other  electrical  apparatus.  I^iotographs  of  large  buildings 
in  which  the  company's  products  have  been  installed  were  hung 
on  the  walls  of  the  booth. 

The  Metrqpoiitan  Electrical  Supply  Company  had  on  exhibition 
a  new  flasher  recently  gotten  out  by  the  Fhdps  Company.  This 
is  the  "tlcadoDdlc  J."  and  is  operated  by  a  thermostat  It  will 
handle  current  up  to  ^3  amperes.  This  flasher  was  shown  in 
operation  connected  11;  11, c  (-it'i  .iit  1  f  l.mi;.-;  ,:if  .1  . above  the 
booth.  Other  feature^  i>i  ila-  txhibii  w«tv  iijintil  111  tors,  '"hylo" 
lamps  and  Di.vm  gMphitc  brushes. 

W.  II,  Schott,  central  station  and  healing  engineer,  vhowcd 
a  vacuum  heating  sy>tein.  Steam  was obtained  from  boilers  in  the 
ba»enient  uf  the  building  at  about  100  pounds  pressure.  This  was 
reduced  to  6  poutids  aa  lines  corresponding  to  street  mains. 
Radiators  connected  to  the  piping  system  wen  subjected  to 
vacuums  of  ao  in.,  19  in.,  and  o  in.  The  vacuums  were  tosin- 
laincd  by  thermostatic  check  air  valves.  Pressure  gauges  were 
placed  in  the  pipe  lines  at  \arious  imiiits  (o  show  the  differences 
in  pressure. 

The  Xiasar.i  T.ichonieter  and  Instrument  Compi  i  ■,  txliibiud 
sever.:!  ■Uli  -  uf  uiicIit--  m  a  very  is  ;i.-<i  -t  11.^  Mi.niner.  The 
instruments  were  all  mounted  on  a  stand  and  were  lieltcd  to  an 
electric  motor  below..  1'hesc  lacfaouMtcrs  d^icnd  upon  centrifugal 
force  alone  for  their  action,  no  springs  or  parts  which  may  need 
occasional  adjustment  being  enqdoiyed. 

The  Electro-Dynamic  Company  had  an  exhibit  that  attracted 
considerable  attention.  An  "interpotar"  motor  wai  belted  lo  a 
duplicate,  the  latter  being  driven  as  a  dynamo.  A  large  slatioii 
ammeter  showed  the  load  on  the  motor,  Mtd  a  voltmeter  cali- 
brated for  speed  indicated  the  revolutions  per  miimi^  The 
speed  of  the  motor  was  varied  through  a  rang.-  of  411.)  per 
■■viil  II  u.ii  ii'v!  r-1.',;  Lit  lull  speed  and  t-il  im  jjcr  it-iil  •  iv l rl-^.ni, 
as  indicated  by  the  ammeter,  without  sparking  at  the  brushes. 
.Vnothcr  feature  of  the  exhibit  was  a  Moloney  transformer  con- 
nected with  instruments  in  the  circuit  for  making  cfUcieiKiy  tests. 
The  exhibit  was  in  charge  of  the  Chicago  manager,  F.  L.  Merrill, 
and  F.  G«  Bell,  engineer  for  the  company.  Praticts  Raymond 
repicsemed  the  Moloney  Electric  Company. 

The  Universal  Electric  Storage  Battery  had  on  exhibition  a 
cell  of  ftx)  ampere-hours  capacity  that  had  been  in  service  on 
the  Chicago  &  .-Mton  Railroad  for  the  past  eight  months.  There 
were  no  evidences  of  deterioration  about  the  plates.  Other  styles 
of  batteries  shown  m  Im  I.  i'  those  for  electric  vehicles  and  f<ir 
train  lighting  et|uipmeiit^.  On  a  large  board  were  shown  parts 
<if  the  battery  in  various  stages  of  manufacture. 

The  American  Conduit  Company,  in  addition  to  different  sixes 
ami  lengths  of  bitumini/.ed  fibre  conduit,  exhibited  a  "line  en- 
trailer  for  cariying  high  tension  wires  into  power  houses  nnd 
buildings.  This  "line  entrance"  is  made  of  bitumiflixed  fibre  con- 
duit.   Sections  of  fibre  conduit  laid  in  cement  were  also  <hovvn. 

In  the  Ixxjth  of  the  Benjamin  Electric  .\lfg  Company  were  htiii|{ 
several  types  of  its  new  "arc-burst"  clusters.  These  attracted  much 
attention  on  account  of  their  neat  appearance.  The  company  also 
exhibited  a  new  alyle  of  lamp  guard  which  does  not  require  the 
lamp  to  be  removed  when  the  guard  is  placed  in  position;  and 
in  addition  wireless  clusters  both  of  the  multiple  and  series  type 
were  shown  in  different  stages  of  construction. 

Porter  ft  Berg  had  as  one  of  the  features  of  their  exhibit  a 
75,000-volt  insulator  of  the  type  used  by  the  Edison  Electric 
Company  of  1.0S  .\ngele<.  Cal,  Other  insulators  that  have  bcoti 
installed  on  lines  of  fo.ooo,  66.000  and  ^5.000  volts  were  also 
shown.  A  feature  of  the  exhibit  were  the  Imperial  arc  headlights 
f.ir  -iTr-i  i  riiilv, .IV  -.I  -'.  icM  hi  p.Hrlitioii  tiic  exhibit  incbnled  Knla- 
ma?iio  trolley  wheels  of  various  si/cs  and  styles,  sample^  of  Spear 
carbon  brushes.  Wilson  trolley  c.itchers  and  retrievers  and  Iu» 
temational  fare  registers.  At  the  entrance  of  the  booth  was  un 
Empire  safety  tread.    This  tread,  which  consists  of  earhortMidum 
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embedded  in  a  I  plnte.  hu  been  wed  exUnsivciy  on  st^  (o 
elevated  raiiwtqr  strv^ares.  Tb«  Centnl  EUcirie  Mmafiioturin( 
Company  eidnbited  a  full  tine  of  Btadcbawfc  dry  intteries. 

The  India  Rubber  &  Gutia  Perctin  In-iilaling  Company  was 
installed  in  a  neat  InKjlh  where  it  exhibited  cross-iections  of 
lead-c  ow  rnl  m  l  ilief  cablM,  At  wcil  u  reel*  of  insulated  wire 
of  various  si^cs. 

University  of  Illinois. — In  this  exhibit  the  most  interesting 
piece  of  apparatus  shown  was  an  o.scillograph  for  recording  the 
wave  form  of  atieraaling  currents.  The  walU  of  the  booth  were 
wdi  covered  by  miaeroti*  vtewt  of  the  university  buildings  and 
bboratories,  Amon^  tbe  pliologfairiM  was  tliat  of  tiie  cleetric 
tC9t  car  reeeiuljr  obtained  for  making  street  railway  teat*  of 
variotn  Idnda 

I  he  V'esta  Accumulator  r"  ini|Mii\  cvhil-iii  l  .m  electric  horn 
which  has  just  been  put  011  iju  m  .ik^i  Ii  i>  i  ii  use  i>n  'W.t. 
fiiobiles  or  street  car.s  and  is  ;Mit  m  .11  mn  >:.v  pr(:--iiip  ;i 
button.  It  is  operated  by  a  Vesta  ignition  battery,  a  lull  line  ot 
which  was  shown. 

The  Lincoln  l\leciric  Compiiny  showed  two  of  its  triable- 
speed  motors.  The  variations  of  speed  in  these  motors  are  Ol^ 
tained  by  throwing  the  armature  lengthwise  of  the  shaft  inio  a 
weaker  field. 

The  Giicago  Battery  Company  exhibited  "Duro"  searchlights 
of  varying  wfi  The*c  arc  made  from  8  to  50  cp  and  are  for 
use  cii«t  i.Ll:.  Ill  \.n-iits.  Portable  Duro  sloragf  li.iu<T;es  vaiytltg 
111  capacity  iroiii  a-,  to  250  amp.  were  also  exhibited. 

The  .American  Electric  Fnsc  Company  was  represented  bf  P.  0. 
Jones  and  G.  W.  Rodormer.  The  Allen-Bradley  cranf  controller 
was  a  featnre  of  the  exhibit 

Purdue  University  exhibited  □  nunilwr  of  current 
device*  and  other  apparatus,  all  made  by  students.  One  t>i  liip 
most  iiilcn  -tir.f:  n  atures  of  the  exhibit  was  an  autographic  re- 
cording ;ii)jjardtiii  tor  u>f  in  testing  electric  railway  cars,  The 
apparatus  was  used  im  the  tests  of  the  Kleclric  Railway  Test 
Commission.  There  was  also  exhibited  lecture  apparatus  for 
dvmOnHrating  the  properties  of  alternating-current  circuits,  for 
measuring  the  fall  of  magnetic  potential,  and  for  measnrins  core 
losses.  Some  charts  showing  the  remarkable  growth  of  the  tn- 
stitutioa  in  the  hat  few  }-cars  and  the  number  of  graduatM  oom- 
pared  with  other  technical  schools  were  of  fnterest 

The  Crco  ki  r  \\  i.cler  exhibit  was  iiisfjillcc  11  .  iric  of  the  main 
aisles.  The  largest  piece  of  apparatus  exhibited  was  a  /.l-kw. 
three-phase  beh-dnvcn  alternator.  In  addition  to  this  the  exhibit 
included  a  tj-kw  heltetl  exciter  generator,  a  $-hm  jto  to  iftn- 
r.p  in  variable-speed  motor  and  a  standard  5-hp,  JIKvOlt,  Sh>w- 
speed  machine.  On  the  walls  of  the  booth  were  hrntg  photograplis 
of  special  machineiy  manufaciured  by  the  eomtpany.  These  pho- 
tdgrapfaa  indnded  those  of  the  4,000-kw  water  wheel  driven  units 
to  be  installed  for  service  on  the  Chicago  Drainage  Canal.  The 
exhibit  was  arranged  by  Julian  Rcxr,  Westera  maUBfer  ot  tbe 
cotnp.-»iiy,  and  was  very  neat  in  appearance. 

The  J.  L.  Scliureman  Co.  exhibited  a  very  complete  line  of  ele- 
vator controllers,  prominent  among  which  was  one  of  the  four 
full  magnet  type  which  the  company  is  supplying  to  the  Mabbs 
Elevator  Ca  for  installation  in  the  Baanl  oi  Trade  Baildiitg  ni 
Chicago.  The  devalors  to  be  controlled  by  these  will  travel  at 
a  speed  of  (at  f%,  per  miuute.  The  exbibii  included  new  gauge 
type  of  pressure  regulators  for  pump  and  air  compressor  service, 
together  with  various  sizes  of  automatic  starters.  The  magnet 
switches  designed  by  the  comjiany  for  the  control  at  a  distance 
of  circuits  of  any  capacity  will  in  a  great  many  instances  eliminate 
the  necessity  of  runmng  heavy  mains  to  the  point  of  operation. 
The  switches  are  equipped  with  carbon  breaks  and  bbw-ont 
magnets. 

Tie  ANis-ChalmerS  Company,  of  Milwaukee,  had  a  aj-hp, 
dlreet-Ctirrent  Bullock  Ijpe  \  niolr.r  belt'  1  tr  ,  r,  ,  k  .i.  Bullock 
alternator  and  this  in  turn  jjeneralcd  .iltcni.iiiiig  current  for  a 
hne  of  BuIIrvk  iniiiiction  motors  ranging  in  capacity  from  2  hp 
to  30  hp.  Engineers  visiting  the  exhibit  were  attracted  at  once 
by  the  ring  from  a  1,500-kw  steam  turbine  placed  OR  a  table  in 
one  corner  of  the  booth.  There  was  also  shown  a  leetion  of 
blading  from  ooe  of  the  S.SOO'kw  lurUnes  now  being  built  at 


the  West  Allia  shops  of  the  AUis-Chalmefa  Company,  .v  large 
assortment  of  mmII  motor  and  genetator  parts,  including  punch- 
ings  and  insulated  coils,  were  also  displayed,  ahd  these  attracted 

a  large  tninilii  f  of  people  who  were  not  particularly  interested 
in  the  t.irycr  ly^jes  of  electrical  apparatus.  In  two  show  caies- 
werL  .irrniijfed  the  clecitu:il  .n  il  |i.nv;  r  :  ulletins  of  .Ailis-Chal- 
mcrs  Company,  all  of  tlitm  Uing  jUiiUcd  on  India  tint  paper, 
and  embellished  in  the  handsome  style  nosv  distinctn <  t  i  liat 
company's  publications.  The  booth  was  lighted  by  a  red,  white 
and  blue  electric  sign,  from  which  hung  clusters  of  incandescent 
lamps.  A  desk,  settee  and  chairs  in  mission  style  wjth  posts, 
tailings  and  ihwr  covering  to  match,  together  with  OrictUal  ngs, 
emnplelcd  die  ftmiiliiiig  i»f  die  booth- 

Westinghouse  Exhibit.— The  exhibit  of  the  Wcstiughouse  0>m* 
p.inies  occupied  spaces  3  and  4  of  .Section  1),  and  in  it  were  dis- 
Ij^ayeil  some  of  the  products  of  the  Westinghouse  KIcctric  &  Man-' 
i::;!  I  ll  sig  Company,  the  Nernst  L,  nip  C  snpany  and  the  Cooper 
Hc-wiu  Kleclric  Company.    The  Westinghouse  Hlectric  &  Man- 
ufacturing Company  had  on  exhibition  its  graphic  recording 
voltnictcr,  as  well  as  a  full  and  complete  line  of  Westinghouse 
current  measuring  piirlable  and  precision  instruments.    The  re- 
cording voltmeter  exbibiled  conveyed  a  good  idea  of  the  line  of  * 
switdifaoard  instruments  being  manufactured  b)-  the  Westmg' 
bonse  Company  for  tnaking  etmlinuous  records.  The  record  ia 
made  by  means  of  a  fountain  pen.  moving  in  a  horitonlal  line 
acros.s  the   paper.     The  line  of    .\.iti  li  iiir   meters  comprised 
type  B  single-phase,  type  C  polypli.i5c  and  prepayment  sinijle- 
phase,    ,-ilternating-current    meters,    and   also   a  direct-current 
meter.     In   circuit-breakers    svert    shown    its   type    F  oil,  its 
type  F  carbon-break  and  its  railway  type  circuit-breaker.  Its 
exhibit  of  transformers  comprised  a  j-kw,  "OD.",  a  7i^"k"'» 
single-phase,  type  "C,"  and  also  a  5  kw.  three  phase  type  ""C 
transformer.   Alongside  of  the  5-kw,  "O.D."  transfoniMr  wCre 
shown  the  coils  for  both  low  and  hig^lenston.  and  also  two  lew- 
tension  coils  assembled  together,  but  sawed  apart  in  Ae  center 
to  show  quality  and  method  of  insulation.   An  appliance  on  rx- 
I:  ill' f.i  .ii  wliK'h  was  of  gcin  ri!  interest  to  the  piibl:i  a-C:  if  |i,ii 
iiLii:.i:  r-ilvrest  to  central  siuluni  operators,  was  ;i  Wi'^liiiKlii  "^i 
.^k\v  pipe- thawing  Iransformir     T'-..;  ci  iuiiiiva    Ii.kI  ;i  imiiiljr; 
of  its  smaller  si^es  of  motors,  including  direct-current,  type  R 
motors  of  '4  hp,  Vt  hp  and  I  hp,  a  type  "S"  direct-current  motor 
of  4  bp  and  a  "CC.L-"  induction  motor  of  5  hp  capacity.  In 
close  proximity  to  the  motors  was  shown  a  Westinghouse  oil'  . 
immersed  auto-starter.  A  line  of  Wc^inghouse  fan  motors  for 
the  season  of  igo^  for  use  on  both  alternating  and  direct  current 
were  displayed,  .tnd  a  complete  line  of  Westinghouse  arc  lamps 
for  both  curteiits  wrere  in  op<'ratioii.    Mounted  on  large  display 
iKiards  was  a  complete  line  of  overhead  railway  line  material  for 
Imth  direct-current  ami  singlc-phasr.  attcriiatiiig-curren  catenary 
line  construction.   The  exhibit  w.is  lighted  «m  one  side  by  Cooper 
Hewitt  mercury  vapor  lamps  and  on  the  other  by  .N'ernst  lamps. 
The  electric  sign  overhanging  the  exhibit  was  illniniiiated  by 
Sawyer-Mais  incandescent  sign  lamps.  The  Nernst  lamps  shown 
were  the  two-glower,  fouf^glower  and  six-glower  sizes. 

Frank  R.  Cook's  exhibit  included  a  complete  line  of  telephone 
protective  apparatus,  from  switchlioard  protectors  to  |i<)lc  coble 
tenninals.  Om  :,it>v  i:i,iii'  ■ll^ll^butIng  frame  had  mounted  on 
it  the  live  different  Ijjm-s  i.i  protective  apparatus  ih.nt  Mr.  Cook 
has  made,  the  earliest  ty|>e  U-iiig  the  No.  4  with  tubular  coil  ami 
the  latest  being  the  .\'o  8  self-soldering  protector.  Pole  cable 
terminals  tif  all  sorts  and  descriptions  were  also  shown,  Mr. 
Cook  also  showed  a  decided  novelty  in  the  way  of  a  land  anchor 
which  bores  its  own  way  into  any  depth  of  earth  desired,  by 
simpity  taming  it  |o  the  right,  and  a  single  mm  to  the  left  throus 
out  two  Uadea  into  the  eaith,  oblaming  a  hold  on  practicallv  \% 
in.  of  undisturbed  earth  '  i  tin.  use  of  an  anchor  will'.  .1  m. 
blade.  Cook's  s.elf-weldinj;  «iti  joints  for  connect;!  -,;  1  i  ikt 
wires  attracted  a  great  deal  of  attention.  Tin  (  .1.;  mhu  i-  a 
decided  departure.  'I'hc  joint  is  so  made  that  tlic  uierc  act  of 
twisting  draws  the  sleeve  into  the  recess  between  the  wires, 
stretching  it  absolutely  tight  around  both  wires,  and  making  a 
perfect  self  weld.  In  addition  to  these  novelties  Mr.  Cook  slMnrcd 
his  well-known  litie  of  juiKtion  boxes,  guy  clamps^  test  eonneetors. 
subscribers'  station  protectors,  fuse  strips,  U-bolt  dipi. 
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Tllk  W  I.I'K  IX  I  k.\l)l'..— ComplaiiilB  arc  si, II  tin- 
relail  trii'u  "t  till  ,  lie,  1  .,f  the  mild  weather  on  business.  Col- 
lections ..nil  -^  nTK  I.J  I  r<l<  r  Im^iiieis  from  wholesalers  is  hkcHisc 
affccteil,  lull  on  (he  other  hand  outdoor  industry  continues  with 
nri.ib.-a<-d  .ictiviiy,  particularly  btiildinf:  operations.  Spring  trade 
pr  '  [icct-  continue  as  favorable  as  heretofore.  All  report*  indi- 
cat.-  an  earlier  than  usual  opening  of  wholesale  operations  ni 
■lr>  good*.  Nhiies  and  kindred  lines,  Most  staple  products  are 
notably  strong  for  a  mid-wnner  season,  especially  ri  ti.  ii.  Fin- 
ished materials  in  iron  and  stcet  are  in  active  retiiit-^;.  ami  the 

nulls  are  running  to  tul:  ia|iac:ly  snttn  u-^n  i,rdi  r-,  1  Ki  .1 

to  insure  a  full  six  iT'.tliv'  wr-rk  ami  in  -.[■ri.c  InU'-;  lu-.atiy  tlu. 
entire  '  Slr-.aVi:il  planl-  li.iM'  t.ikiii  i'aii-adcr.ililc  new 
«ork  aia.l  iIk'  rt.um  vvcatlui  jjniatly  -j:ur.ul^VL-il  dciUikiid  for 
t'lnishcd  produce.  Copper  has  weakened  on  consumers'  efforts 
to  resell  ovcrpurchases  of  sp<]t  metal.  The  closing  quotations 
were  iSVic.  for  Lake  and  electrolytic  and  iSc.  for  casting  Mock. 
It  is  staled  that  the  visible  Mipply  of  electrolytic  copper  is  the 
smallest  for  years,  and  that  all  that  is  likely  to  ronie  from  the 
rt'Kning  works  for  months  ahead  is  contr.icted  for  at  prices  well 
toward  iQc,  Tlie  exports  of  copper  in  the  form  of  wire  bar*, 
ingots,  plates  and  cakes,  so  far  this  month,  aggregate  9,650  ton^. 
The  busine^s  failures  for  the  week  ending  January  18,  araording 
to  Braiislrct't's.  aggregated  279  aK<iinst  2S6  the  week  previaus>. 
and  304  the  corresponding  week  last  year. 

WRSTINCHOLSE-PARSON'S  Tl'RBINKS.— The  Wcsting- 
In  ii-1  \!.i  Inn.  I  t  ip  .iu  it  Mast  Pittsburg.  I'a..  has  received 
durniK  sUi-  p.i^t  iwo  nioiuiis  many  orders  for  Wcstinghousc- 
Parsons  steam  turbines.  The  largesf  onlers  were  received  front 
the  Transit  Dcvclopmcni  Co..  Brooklyn.  N.  Y.  for  a  7..';oo-kw 
turbine:  lal  -  11  RIeclric  Co..  Los  .Angeles.  Cal..  for  a  7,500-kw 
turbine,  il.c  l^clcde  Power  Co.,  St.  Louis,  Mo.,  fo-r  two  a.cwo- 
kw  turbines:  the  Chautauqua  Tracliou  Co,  Jamestown.  X.  Y..  f(fr 
a  l.50O-kiv  turbine:  the  Mt  Whitney  Power  Co..  Visalia,  Cal, 
for  a  l.ooo-kw  turbine;  the  North  Shore  Klectric  Railw.-iy.  San 
Pranci^co.  Cal  .  f.ir  a  i.otX)-kw  turbine,  and  the  Winston-Salem 
Power  Co.,  Winston-Salem,  N'.  C.  for  a  750-kw  turbine.  Other 
arc  from  the  Beacon  Mfg.  Co..  New  Bedford.  Mats:  Wa- 
ter. Light  ft  Cm  Cow,  Hatchinaon,  Kan. ;  Pressed  Steel  Car  Co,. 
Pittsburg.  Pa.,  and  the  Sdvay  Proceiu  Co..  Syracnsc.  N.  for 
900-kw  ttirbincfl.  aiMl  from  thr  Baltimore  ft  Ohio  Railroad  Co» 
Baltiniorie,  M&,  and  £.  R.  Ladew.  Glen  Cove,  L.  l„  for  joo-kw 
inrtrines.  The  tiirlHtie  to  be  iiisi.ilU  d  by  the  Tnnsit  Development 
Co.  Mfill  be  of  the  multiple  exi>an<ioti  (laralWI-ilow  type,  direct 
connected  lo  an  altcmating-carrent  gmerattir  nmning  at  750 
r.|k.m..  and  will  e|Nnate  with  dry  satnratad  ateam  at  175  pounds 
boiler  prearare  and  aB-in.  vacuum.  The  gcnenlor  will  be  of  tbe 
rotating  field  encloied  type,  and  will  deliver  thrce-pbaae  current 
at  6ti6ao  or  iijooo  vohs.  Tl«e  Los  .Angele*  F.diwti  Cb.'s  tatfaine 
unit  wilt  be  of  the  same  general  type.  It  will  operate  at  730 
r.pjn.,  with  dry  saittrated  utean  at  ite  powide  ueam  prenure 
and  a7H-in.  vacwnn.  and  will  deliver  dirce-piMM  current  at 
i6joo  volti.  Tbe  turhitH»  fnr  the  Idwtcde  Power  Co.  win  oper- 
ate at  1,100  r.p.ni..  with  dry  Mtuniicd  steam  at  i6s  pounds  boiler 
presiure  and  jS'in.  varunm.  and  will  deliver  thiec-phasc  current 
at  2,300  volts. 

.MTOMATIC  Tr:LKPHONES.-The  Automatic  Electlte 
Coinp-my,  of  Chicago,  rctH>rll  a  most  pro<.pcTous  year's  business 
during  IflQ^  with  every  pr«*pect  of  a  large  increase  during  1906. 
It  is  interesting  to  note  that  this  company  during  the  past  year 
has  installed  ao  new  pnhtie  exchanges,  tcpresenting  a  total  of  it,' 
4t9  siibacritiers'  lines,  one  of  which,  at  Cdnmbin,  Ohio,  serves 
ooo  lines.  In  addition  to  these  public  CKChangcs,  the  company  has 
installed  10  private  exchanges,  serving  a  total  of  413  stBtiona. 
It*  is  slated  that  the  greatest  grouth  in  atitomatie  telephony 
daring  the  coming  j'civ  will  prohiibly  he  on  the  Pacific  Coast, 
franchiwii  having  been  granted  to  independent  companies  in  sev- 
eral cittcK.  in  which  the  aniomaiic  system  is  specified.  It  is 
claimed  that  at  tea«l  a  million  dollars  worth  of  bnsbiecs  is  in 
sight  in  this  terrhory  alone.  Among  the  developments  of  tho 
Aiittimaiic  RIectric  Company  during  the  past  year  are  those  of 
(he  parly-line  srsicm  and  a  new  tntnfc  selector  switch.  This  switch 


is  exceedingly  compact,  and  it  will  admit  of  tl>e  installation  of 
a  mukipleHmit  sj'Stem,  consisting  of  scattered  branch  exchanges 
of  one  hundred  lines  each  which  can  be  pdf  in  the  corner  of  a 
building  in  the  manhole  of  a  conduit  un<I<  i  ihi'  street,  or  in  any 
convenient  place,  leaving  the  main  excbmtgc  in  the  central  part 
of  die  town  for  irunking  purposes,  ibtis  doii^  away  with  a  large 
peroenlage  of  the  outside  lines,  and  malcing  a  proportianatie  sav* 
ing  in  outside  construction  and  maintenance  cost 

WESTINOHOl'SE  STEAM  ENGINES.-The  Wcstingfaouse 
Machine  Company,  of  East  Pittsburg,  Pa,,  has  recently  sold  6,130 
liorae^wwer  of  itt  various  ^rpes  oi  steam  engine^  the  largest 
order  behig  ffwn  the  IlUnob  Sted  Co..  Chicago^  lit,  for  00c  jS 
an<l  76x54  vertical  aon  compound  Corliss  engine  of  34100-hp 
cap.-ictty.  Of  the  other  types  of  engines  manufactured  hjr  this 
company  were  sold  1,730  bp  of  Standard,  1,190  hp  of  oompound, 
and  a6o  hp  of  Junior.  These  orders  were  received  from  llie  Iiif 
ternational  Steam  Pump  Co.;  Coloeado  Fuel  ft  Iron  Co.;  St 
Louis  ft  San  Francisco  Railway  Ca;  Sonncbom  Realty  Ok ;  Pull- 
man Car  Woefai;  Anerieaa  Pipe  Ca;  Parks  Gold  Mine; 
Burgess  Electric  Co.;  Wm.  E.  Peck  ft  Co.:  Chicago^  Milwaukee 
&  St.  Paul  Ry.,  and  Hotel  Walton.  Philadelphia,  Pa. 

HOWARD  E  CROOK  A  CO —  The  Howard  E.  Crook  &  Co., 
of  ,tio  West  Mulberry  Slreii,  Baltimore,  .Md.,  have  moved  into 
larger  quarters  at  the  aUave  .address.  1  hey  are  now  doing  con- 
siderable work  in  Ixith  steam  and  electrical  construction.  The 
most  prominent  work  which  they  now  liavc  under  way  is  the 
Jacob  Tome  In.stitiite,  Port  Deposit,  Md.;  Springfield  State  Hos- 
pital, at  Springfield,  Md.:  New  Mar}'land  Insiilule  Building,  New 
ICasiern  High  School  Building,  and  the  Washington  Apartment 
House  at  Baltimore,  Md.  They  have  recetitly  completed  the  con- 
struction work  at  the  new  electric  power  pisiit  and  sidi-station 
of  the  Maryland  Telephone  Company  in  Baltimore.  They  are 
now  in  the  market  for  considerable  material  :'.  1        .ibnvc  w-ark. 

Cl'RTIS  TURBIKK  ,SALF.S— The  Delaware,  Lackawaiina  & 
W'l  -i<  rn  Railroad  Company  has  purchased  seven  500-kw  Curtis 
■  It  nil  turbines  from  the  General  Electric  Company  for  mining 
.w.ik  .11  Scranton  and  Nanticoke.  Pi  O-lai  Curtis  turbines  in 
priicrss  of  construction  for  coal  mining  work  are  a  joo-kw  ma- 
chine at  Iron  Mountain.  N.  Y..  for  the  IJelawarc  &  Hudson  Rail- 
road Ctmip.mv :  laiic  1.500  and  one  75-kw  turbine  for  the  Cowan- 
slian-a  ii:k  (  "  i!  &■  r..k.-  Company,  at  Ei;Im.  I'a  .  ,a;nl  75-kw 
tiirlh>-gi.i«Tul. .r-»  ior  tin-  N'orlh  Jellicn  C>mI  Cusiiiuuv,  ot  Ijuuk- 
ville,  Ky, 

ROBINS  BELT  t)kL>EkS.— Hie  Robins  Cwcvmsr  Pelt 
Company  has  recently  secured  ;in  order  from  'li.'  S  ih  av  Process 
Company.  Syracuse,  N.  Y..  for  tft  in  and  ij-iii.  luli  ...iin eyor.s. 
Thest  ^  in  ,  M>rs  are  intended  t.  r  .i-.-  m  one  of  tl;,  -i  niu  crush- 
ing (.lain,  ..|  its  purchasers.  .\nionK  other  orders  tin-  i<i>bins 
Coinay  iii!  t!ompany  now  has  on  h.ind  is  one  ir.nt.  ihc 

Highland  Loal  (  .mjiaiiy  of  Somcrville,  .Mass..  for  a  bni-k.  i  rie- 
valor.  and  one  tt  nii  tli.  V.  estem  Engineering  &  Coii^ti au  Ti<  n 
Company,  of  San  I'rancisco.  for  a  .10-in.  conveyor  for  lundling 
sold  tailings. 

0^"FICI^  BL  ILI^ING  EQL  IPMEXT  — The  dynamos  for  •  I  hc 
Nicholas."  a  new  lO  ^tory  ntfice  building  now  being  erected  in 
Toledo,  Ohio,  will  be  furnished  by  the  F.  Bi-sell  Co..  of  that  city. 
They  will  be  one  i6o-kss.  one  50-kw.  and  one  loo-kw  Northern 
generators,  engine  type.  The  F.  Bissell  Co.  is  district  manager 
for  (be  Northern  Electric  Manufacturing  Company,  of  Mathson, 
Wis ,  ,ind  handles  a  large  trade  in  Ohio.  Indiana  and  Michigan, 
which  includes  switchboards  and  other  speciahies  of  its  own 
mannfacture. 

NEW  STOR AC.K  BATTERY  FACTORY— We  arc  informed 
that  on  account  of  the  great  increase  in  the  cleinand  for  its  Bijur 
"high-duty"  elements,  the  General  Storage  Baltery  Company 
has  decided  to  enlarge  its  faclnry  at  Booatoo,  N-  J.,  by  ereetiog 
bttildtngs  furnishing  an  additional  48.000  sq.  ft.  of  tlmar  space, 
and  lo  hislail  hydraulic  and  steam  or  gas  generating  machinery, 
aggregating  over  ijooo  hone-power. 

NEW  WIRE  PLAKT.-At  Worcester,  Mass..  the  American 
Sled  ft  Vfwe  Company  will  add  lo  its  Woicesier  plant  a  build* 
ing  to  cost  $30Otma  The  addition  is  lo  be  the  electric  caUe 
works  at  Ihe  south  mill. 
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CHICAGO  TELEPHOKE  REPORT^Tbe  aimual  report 
ot  flM  Cliieai»  TckphoiM  Compati)-  for  the  year  ended  Deceraher 
31, 190S  ahova  as  follows: 
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The  following  interesting  statistics  arc  givrn  in  the 
Telephone  Gonqiaiv's  annual  report: 
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At  the  close  of  1905,  143.223  subscribers' 
vice.  35.330  more  than  at  the  end  of  1904. 
htitidred  and  eighty-six  stations  of  this  increase  are  found  in  the 
.'suburban  and  rural  districts  in  which  the  company  operates  in 
Illinoii  and  Indiana.  Telephones  are  inst,i]|cH  in  seldom  less  than 
80  per  cent  and  in  many  districts  over  go  i>cr  cent  of  the  farm- 
honses.  To  produce  the  net  growth  in  190S,  63.096  "In,"  or  in- 
stallation, orders  and  37.7M  "Out."  or  dtamnttnaancr.  orders  have 
been  treated  by  the  company  in  the  departments.  Tlit<  treatment 
of  lOO^SSa  telephone  stations  rc<inltiiiK'  -u  lu;  increase  of  only 
115,330  represents  a  feature  of  the  telephone  business  which  must 
be  caref'.ill.v  reckoned  with  as  telephones  increase  in  the  resi- 
dences and  places  of  busine55  of  the  small  users,  many  of  whom 
are  tenants.  Eighty-four  thousand  two  hundred  and  fifteen  of 
the  telephones  now  installed  are  for  rccrivinK  service  upon  a 
message  (or  measured)  rate  basis.  It  would  appear  that  the 
company's  58,ocx>  pay  stations  are  not  particularly  profitable. 

CHESAPE.\KE  &  POTOM.\C  TELEPHONE  COMPANY. 
—The  r^rt  of  U.  X  Bcihell.  president  of  the  Chesapealce 
ft  PMomac  Tdephone  Company,  which  has  been  forwarded  to 
ConRress.  shows  that  the  receipts  of  the  company  for  the  >ear 
1905  were:  Tcl^honc  earnings,  $786^^16.49;  real  estate  earn- 
ings, $48433.95 •  a  total  of  ^35,249174.  The  expenditures 
were:  General  administration  expenses  and  taxes,  $101,3^6.11: 
traffic  expense.  $105,536.78;  maintenance.  $^56,866.06;  rentals 
and  sundries.  $4i.45HjB;  real  estate  expenses.  \^T&xixf}\  in- 
terest charges,  $io.Vi4S.i2:  a  total  of  $7S6.29St>--  The  net 
earnings  from  all  sources  were  $78^953.82,  which  less  depre- 
ciation of  $4i6j9J.50.  leaves  a  revenue  balance  for  the  year 
of  $32,661.32.  The  receipts  atid  expenditures  on  account  of  capi- 
tal  in  the  District  of  Columbia  for  (he  calendar  year  1905  were: 
Receipts  account  of  capital ;  proceed*  of  company's  notes.  $J,|8,- 
726l45;  expenditures  account  of  capital:  l-or  construction  of  un- 
derground conduits  .and  cables.  SiJo.oW-.j^ :  for  construction  of 
poles,  aerial  wires  and  lixturoN.  S,?  i . 'JJ  :  for  central  office  equip- 
ment, S8".oi>j.24:  total  capital  cxpciididircs.  $jj,S.7j6.45.  Cost  of 
work,  not  including  real  estate  in  the  District  of  Columbia,  Dc- 
eetnber  y\.  1905,  $^,67847206. 

CANADIAN  GENER.VL  ELECTRIC— Advices  from  To- 
TtMlta  aay:  "A  few  week^  ai;o  the  stock  of  the  Montreal  Power 
Cbmpany  was  listed  in  London  and  a  considerable  amount  of 
British  capital  was  attracted  thereby.  The  Canadian  General 
Electric  Company  has  now  followed  the  same  line  of  action  and 
has  detcmiincd  to  go  to  England  in  the  future  for  the  enlistment 
of  new  capital.  Large  contracts  have  been  offered  this  company, 
running  into  many  millions,  but  so  crnigested  is  the  Canadian 
money  market  that  the  company  has  Iieeu  unable  to  secure  on 
anything  like  favorable  terms  the  working  capital  necessary  to 
enlarge  its  pl.ants  to  Peterboro  and  Toronto  in  a  way  that  would 
enable  it  to  handle  the  new  business  offered.  The  company  has 
been  constantly  expanding  since  it  was  taken  over  from  Ameri- 
can capitalists,  in  l8c;7.  and  now  has  a  paid-up  capital  of  $4,700.- 
000.  The  present  deal  involves  the  sale  of  Ti.oijo  vjian-*  of  un 
issued  stock  at  $120  aiul  the  entire  bb>ck  ha-  lucii  -.'Id  and  tin- 
proceeds,  $i,3jo,ooo.  pLiced  (o  the  credit  of  tlx-  c< itnii.ni;.  I'lidcr 
the  arranRiincnt  the  slock  is  to  In-  listi.l  ni  llic  I-.Midun  mark<t 
and  none  of  it  will  come  011  the  Canadian  market  for  a  long 
term  of  years." 

HOl'STOX  LIGHT  &  P( )\VEk.— Perr.v.  ColTin  &  Burr  and 
N,  W,  ILirr;-  >'<i  Co.  are  offerini;  S,)00,iXio  of  the  (irst  mortgage  5 
per  cent  gold  bonds  of  the  Ilouvton,  Tex..  Lighting  &  Power 
Company,  These  bond>  are  secured  by  a  first  nv-irtgagc  on  the 
Gompany'k  entire  property  and  franchise*:  the  value  of  the  phy- 


sieal  property  is  larfdy  in  caoesa  of  tte  bonded  debt;  the  com- 
paiV  docs  the  entire  piblie  and  connncrciat  dcctcie  lighting  busi- 
ness in  Menston,  the  laigest  in  the  state,  with  a  population 
of  more  than  the  compmy'a  fraxMihises  are  favorable  and 

ladhoited  ia  time,  and  the  net  earnings  are  over  four  times  the 
mhmI  bond  interest  Mr.  A.  R  Ford,  the  pmident,  states  that 
Oainqpertrof  theconignv  h  modem  and  In  excellent  oondition. 
The  power  stalion  is  a  brkk  and  sted  structurev  wiA  a  fenera- 
ting  c^neity  <rf  3jai»  Itw,  taidnding  a  1,500-lcw  generator  and 
turbine  eni^ne,  neendjr  instaUed.  'IV  physical  property  is,  in 
point  of  valtt^  laively  in  excess  of  the  bonded  debt  (secured  Iqr 
closed  mortgage).  The  eonpaiv's  capiul  stock  is  Isoouaao  lAte- 
ferrcd  and  ISMgooo  CTmmioii   The  surplus  earnings  in  1905  were 

ELECTRIC  LINES  COHPANY./-The  New  York  Electric 
Lines  Conqianiy,  whose  charter  Attoroqr-General  Mayer  refused 
to  afliwl,  has  eiaeied  ottcers  and  directors.  The  conpmqr  con- 
trols a  conduit  franchise  and  tfarougfa  it  the  Great  Eastern  Com- 
pany seeks  to  enter  the  tdephone  fieM  in  New  York  Gty.  The 
foUowiag  dircdors  have  badh  deeted :'  George  R.  Bidwdl,  waUam 
Gfavea,  Richard  M.  MoBlaomeiy,  Wayne  W.  WHson,  Edward 
M.  Mibard,  Herman  &  Loew,  Pereival  E.  Jones,  D.  A.  Rey- 
nolds and  Geoise  Riley.  The  board  deeted  WUIiam  Gravca 
president,  Hertnan  G.  Loew  vioe-presiden^  Wayne  W.  WSmm 
secretary,  D.  A.  JUgmoUs  treasurer  and  (Seoige  R.  BIdwcli  man- 
agvr.  The  Coast  Line  Tdc]iboae  Convaqy  of  New  Jeiaqr. 
iriiich  is  an  ally  of  Oe  GreaA  Eastern  Company,  has  fled  an 
applicatian  CtHr  a  franchise  in  Newark.  The  new  company  has 
21,000  eontracts  where,  it  is  alleged,  the  .old  Bdl  Company  has 
only        telephooca  ia  the  same  territory. 

DIVIDENDS.— The  direetoct  of  the  Western  Telephone  ft 
Tctegiaah  Company  have  deetaicd  ^  regular  semi-annual  divi- 
dend of  per  cent  oa  pntfemd  stod^  payable  February  i. 
The  cBredota  of  the  Cambridge  Electric  Light  Company  have 
declared  a  regular  quarterly  dividend  of  2^  per  cent,  payable 
Febmary  i.  The  Ohio  TracHon  Company's  direelors  have  de- 
clared die  regular  quarterly  dividend  of  i){  per  eent,  payable 
Pebnaiy  i.  The  directors  of  the  Consolldaied  Car  Heatinc  Com- 
pany, of  Albany,  have  dedared  the  usual  lemi-annual  dividcad 
of  1)$  per  cent  The  United  Traction  Company's  (Anmy- 
Troy)  difoelofa  have  dedared.  die  nsual  quarterly  dividend  of 
i}|  per  cent  A  regufair  iHvldend  of  iM  per  eent  faM  been  de- 
chmd  OB  National  Carbon  preferred,  payable  Febmary  adu 

ELECTRIC  BOND  &  SHARE.-The  Gepcral  Electric  Com- 
pany baa  add  to  a  indicate  beaded  by  Lobrlnit  Rosea  ft  Co.  all 
its  bMerest  In  die  preierred  stock  of  the  Electric  Bond  ft  Slwre 
Company.  The  General  Electric  retains  ownership  of  the  com- 
mon stodc  of  the  Bond  ft  Share  Company  and  Resident  C  A. 
Coffin  \vill  continoe  to  act  aa  a  director  of  the  Bond  ft  Share 
Company.  This  corapaiqr  waa  Ofa^niied  last  year  widi  a  paid-up 
capild  of  94^000^1000  for  the  purpose  of  aiding  in  the  financing 
of  dectricd  enterprises  such  as  dectrie  railways  and  lighting 
and  power  transmission  plants. 

PHILADELPHIA  BELL  TELEPHONE— The  statemeat  of 
Bell  Telephone  of  Philaddphia  for  the  year  ended  December 
31.  igos  (December  estimated)  compares  as  follows: 

S<41.M* 

314.197 


  tl7S.M> 

CINCINNATI  GAS  &  ELECTRIC— The  CincinnaU  Gas  ft 
Electric  Company  has  decided  to  increase  its  capital  Stock  from 

$5,000,000  ti>  $jt6.aoo,oao.  The  iticrcasc  is  made  in  connection  with 
the  company's  preparations  to  enter  the  natural  gas  field  as  itt- 

dicatcd  by  the  new  franchise  recently  granted  by  the  city  council. 

.SOI  THKRX  NEW  ENGLANH  TELEPHONE --The  an- 
nual  nuitiiig  of  the  Southern  .New  E.ngland  Telephone  Com- 
pany will  be  held  .lanuary  v»,  at  N\w  Haven.  Conn,  whore  the 

-ckhnlilcr'  will  vote  on  the  jiropo-al  to  oicrru-i-  llie  cipital 
-Tick  i>f  the  c.'tnjiaiu'  trotii  ^o.ixm  -.li:crcs  1. 1  fVi.ooo  shares 

(ilUW'.d.  I  I.I..  — N'nrthweslcn:  I'.lrvatcd  extensioni  to  Ra- 
\cns«<"id  ami  East  Evanslon  arc  expected  to  make  large  earn- 
ing- from  the  start.  It  i-  tinHcr-l' M>d  that  for  Ihls  purpOSO  $ti000k- 
ooo  treasury  bonds  a\ailabli-  will  be  issued. 

APP.\RATUS  WANTEIT-^Thc  town  of  I.cxingt<.n.  N  C  . 
expects  to  furnish  patrons  with  a  day  service,  and  is  in  the  market 
for  a  loo  kw,  asivvolt  direct-current  generating  set,  direct  con- 
nected. 
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OREGON  POWER  DEVELOPMENT.— The  Mount  Hood 
Electric  Company,  organized  to  dev«lop  power  from  the  waters 
of  Big  Sandy  and  Zig  Zag  glaciers,  near  the  summit  of  Mount 
Hood,  is  inviting  bids  on  machinery  for  a  plant  to  generate 
SOflOO  hp.  The  company  has  acquired  several  miles  of  riparian 
rights  on  the  Sandy  River,  and  surveys  have  been  mide  for  three 
phata,  vnag  the  water  of  the  stream  three  tines  on  its  dcsecat 
of  tiw  nMMBtain.  The  ootpantkn  is  fiumccd  ky  »  bond  issue 
of  lidomyoao  to  the  Bank  of  America,  a  San  FVaoeisco  mstitu- 
tion,  and  this  stnu  is  to  be  expended  in  constriKtion  of  plant 
No.  a.  The  aggregate  head  secured  at  the  three  plants  is  850 
tt,  divided  .is  follow  ^:  300  ft.  at  plant  No.  i,  320  ft.  at  plant  No. 
3,  ajp  ft.  at  pl.-jnt  No.  3,  The  Rlacicrs,  at  an  clivation  of  9.000 
feet,  furnish  mn>,t  of  the  water  from  July  15  to  October  13, 
vshcii  Oregon  rains  begin  The  incorporators  are  Cj.  \V.  Water- 
bury,  C.  W.  Miller  ami  Edwifi  I).  Wliiliiev,  and  tlie  company 
has  organized  with  a  directory  of  prominent  business  and  pro- 
fessional men  of  Portland. 

THE  ELECTRIC  CABLE  COMPANY,  of  Bridgeport.  Conn., 
wUdi  was  recently  organized  with  a  capital  stodc  of  ^SWiOO, 
has  acquired  a  tract  of  Und  from  vice-president  George  C  Ed- 
wards near  the  factory  of  the  Bridgeport  Chain  Coinpiny  and  will 
utilise  it  as  the  site  for  a  huge  idant  The  plot  haa  frontage 
of  aUs  feet  on  the  tracks  of  the  New  York,  New  Ebven  ft  Hart- 
ford  Raiboad  and  of  250  feet  on  Central  Avenne.  The  contract 
has  been  awarded  for  the  erection  of  the  first  story  of  the  plant 
which  is  to  be  constructc<l.  The  building  will  lie  a  one-story 
brick  Ftnicture  with  basement,  and  the  diincn>iun?  «ill  he  150 
hy  jqo  !•  e[.  The  contract  calls  for  the  completion  of  the  factory 
within  ninety  days  .A  minimmn  force  of  100  workmen  will  be 
employed  at  the  o^lt^et  when  nianufacturinK  operations  bcKiit 
The  Electric  Cable  ("oinp.nny  has  absorbed  the  Wire  Magnet 
Company  of  New  'iUrk  It  w:II  manufacture  wire  cables,  insu- 
lated w  ire,  motors,  armatures  and  all  kinds  of  electrical  machinery. 

BOSTON  ELEVATED  CONTRACTS.— The  Boston  Elevated 
Company  will  increase  its  rolling  stock  and  motor  cars  to  the  ex- 
tent of  45  elevated  and  37  surface  cars.  The  devated  cars  cost 
dose  to  |i«mo  eadi,  making  tiie  total  expense  of  the  45  cars 
$4S0b00a  The  surfaee  cars  are  slightly  less  expensive,  costing 
about  $7,000  each,  so  the  new  surface  equipment  wilt  involve 
an  expenditure  of  about  $260,000,  making  the  entire  co^t  of  new 
TOQhig  stock  about  $70o.(kk)  The  new  elevated  c.irs  will  follow 
very  closely  the  present  car.s,  being  made  more  nearly  iinn-rom- 
bustible.  The  Elevated  Con)pan>  for  a  innnbcr  of  years  adhered 
closely  to  the  25-ft.  car.  The  present  policy  is  to  increase  the  sire 
of  the  car  l>oth  in  seating  capacity  and  motive  jKiwcr.  The  Gen- 
eral Electric  Company  and  the  Wes(jnKhouse  Comp.iny  arc  both 
biddit'K  for  the  cleclrii:-!  eiiiiipment. 

BELL  TELEPHONE  OUTPUT.— The  American  Tdephooe  & 
Tdegraph's  mstrument  statement  for  December  and  twelve 
months  compares  as  follows: 

Dcoenbrr—  1905.         1904.  >9oj. 

GrOM   OBtpOt   16.1.8.-8         t.'.>.r8;  S8.947  84.095 

■CtnBCd    S7.3>li  4V.fv8         J9.678         33. "I 

Dccrinbcr  net  Mtfat    106.447  7^.3^7  49..:6o  S<>.974 

Twrlvr  months*  |TC«  Mtpul  1.B41.6.18  I..ii6.s;6  1,109.888  i.o;8,;i; 
Returned    fi'J.9}4        S'S.S'9        4ao,691  4M><«J 

TwcItc  iBMiln' net  ouipot....  >,ii7.tM  roi.«47  CaPfXar  Ct4.yi4 
Tout  omnaadlQc  s,<9*.*sa    4^*».IC4    snMit  SrtStkSa* 

This  means  a  total  of        129  stations  if  all  are  in  use.  at  the 

present  time. 

THE  EOKT  WAYNE  ELECTRIC  WORK.S,  Eort  Wayne, 
IikI  ,  ri  k  enlly  receiveil  an  extra nliiiary  order  for  meters.  The 
order  con)es  from  the  Coiiiinoim  ealtli  Company,  of  ChicaRO,  and 
calls  for  4.3'y>  watt-hour-metcrs  of  the  hiRh  torqiie  type.  This 
is  the  largest  single  order  the  factory  has  received  in  years.  A 
few  weeks  ago  an  order  for  1,000  meters  was  received.  The 
company  is  also  installing  an  dcclric  plant  for  the  Superior 
CtonstriKtion  Company,  at  L'Anse.  Mich ,  and  a  carload  of  ma- 
chinery was  shipped  to  that  point  recently.  Among  other  recent 
orders  \^  as  one  (or  a  carload  of  machinery  shipped  b>  the  Pratt 
Ice  Manufacturing  Company,  Pratt,  Kan.,  ra  which  was  mdoded 
a  i4Cio>ligfat  generator. 

HEATING  AND  VENTII.ATING.-Among  recent  orders  for 
hentmR  and  vcntilatinK  apparatus,  the  Sprague  Electric  Com- 
pany has  furnished  complete  equipments  for  the  new  U.  S.  Cus- 
tom House.  Senator  Clark's  residence  and  the  Redman  Bank 
Buildinp.  all  in  New  York  City,  and  for  the  town  hall  in  Nferi- 
den.  Coim.  The  Sprague  Company  has  long  made  a  specialty 
of  electric  equipmcuu  for  operating  heating  and  ventilating  ap- 
paratus. 


PLANT  FOR  STEEL  MILL.— Milliken  Brothers.  11  Broad- 
way, New  York,  have  pl.iccd  orders  for  ihcir  new  open-hearth 
steel  plant  and  rolling  mill  on  Staten  Islan;!.  ii:  li  e  electric  gen- 
erators with  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, and  for  the  engines  to  opi  ratc  the  electric  power  plant  t» 
the  C  &  G.  Cooper  Company,  Mount  Vernon,  Ohio. 

CALIFORNIA  ELECTRIC  ROAD^Tbe  Nortbera  Electric 
Ctenpany,  which  proposes  to  build  a  standard  gauge  laifaoad 
from  Chico  to  Oroville,  Cal..  with  exteushns  to  odier  tomm, 
has  doubled  its  capital  10  ffiyuooyODO  and  authorised  |6yaoiww> 
l>:)nds  for  construction. 

THE  ELECTRIC  CILMX  CO.MPA.N'Y  ut  Attleboro,  Mass., 
and  B.  L.  Colvin  &  Company,  of  Providence,  R.  L,  have  con- 
solidated, and  announcement  is  made  that  the  business  of  the 
latter  concern  will  be  moved  from  Providence  to  Attlcbora 

CATALOGUES  WANTED.— Mr.  Robert  Anderson.  17$ 
Sparks  Street.  Ottawa,  Ontario,  Canada,  is  desirous  of  procuring 
catalogues  from  manufacturers  of  dynamos>  motors  and  electrical 

supplies. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET.— There  was  considerable 
activity  and  a  bullish  feeliiiK  in  stock  speculation,  due  to  easier 
money  conditions  and  sangume  views  as  to  the  effects  of  existing 
favorable  business  condition.s.  In  n  .mil  steel  i-li.ires  were  very 
strong.  In  the  railroad  list  attention  \vas  divided  between  the 
high-priced  standard  stocks  and  the  specialties,  and  among  the 
industrials  there  was  a  tendency  to  take  hold  of  stocks  which 
have  not  received  any  great  >li,ire  of  favor  in  the  recent  past. 
In  the  traction  list  Brooklyn  Rapid  Transit  developed  strength 
and  showed  manipulative  support,  while  the  Metropolitan  group 
was  inclined  to  slump  on  the  introduction  of  a  bill  at  Albany, 
apparcntiy  having  for  its  purpose  the  prevention  of  (he  merger 
between  the  Metropolitan  and  the  Interborough  interests.  The 
sales  of  Brooklyn  Rapid  Transit  ran  up  to  acM^sw  «t  prices 
tanghw  betwecD  go  and  92)4  the  chHing  quotation  bdng  9iM> 
which  b  a  net  dedine  of  H  point.  MetropoliUn  Street  Railway 
closed  at  123,  thereby  losing  ^  point  net,  while  Inteiborough 
Rapid  Transit  made  a  gain  of  2'A  points  (on  the  curb  maricet)t 
the  closing  quotation  bciiiR  J35I  .■.  There  was  comparatively  little 
business  done  in  the  electric  sliares,  .Mlis-Chalmers  common  clos- 
ing at  23's  and  preferred  at  (W^t..  these  quotations  representing  a 
net  gain  of  in  the  first  c.isc  and  a  net  loss  of  }i.  in  the  second. 
General  Electric  lost  one  point  on  the  week's  business,  closiiiR 
at  178,  and  Westinghouse  1 '  k  point,  the  last  <|\iotation  beinn 
t73.  The  closing  price  for  \nu  1  ;c m  L'x-omotive  common  was 
'O^i  and  for  preferred  ilo'j.  tisese  hynres  representing  a  net 
advance  of  and  a  net  decline  01  is,,  respectively.  Western 
Union  closed  at  1)3' 1^  and  .\merican  Telephone  &  Telegraph  at 
143,  the  latter  being  a  net  advance  of  (>'..  points.  The  curb  mar- 
ket participate<l  in  the  enthusiasm  of  the  Stock  Exchange  during 
the  week  and  several  stocks  became  active  with  some  substanti.nl 
advance,  Mackay  Companies'  shares  being  among  them.  Trading 
in  contracts  of  the  new  Metropolitan  Traction  Company  suddenly 
ceased.  foUowing  the  proposition  to  diange  the  character  of  the 
terms  whieb  are  to  be  offered  to  shardiolders  of  the  sobsidianr 
companies.  Fallowing  are  the  dosing  quotations  of  January  aji 
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SAN  FRAXCISCO,  CAI..— A  moTcmcot  i»  on  itoi  ,ii:i.  ri«  il.r  n-.c:- 
c!i>nis  a^umt  Union  S<iii:itc  to  trrrt  fancy  poict  tiont  ibe  edge  oi  tIK 
pari  -..  .,t  to  add  to  t^L  I..  . in';  .  f  ikn  locality.  E*cb  pole  ii  to  earry 
eight  jj-cp  eleclik  lamp*  locloied  in  lat(c  wlilie  gUat  gU***.  Ttw  poles 
«iU  be  of  wiaiiwtit*!  inn  and  CM  «iM  cich.  Um  wpcaie  «I  ««• 
linv  in  Um  onuoental  tMum  M  to  imM  r«r  Die  fnpwir  ownev^ 
tat  Um  launti  are  expMMd  to  |Mjr  dM  fliicratinf  opeiuMi 

SAN  FRANaSCO.  CAL.-^  taHNMlac  potel  In  eootHetUm  »ith  th* 
Meml  vmkIhi*  by  ite  Cdifortila  Qii  A  Slectri<-  C"n'"'ai>on.  of  thlt  citr. 
•f  »  «ii7m4w  ilBfle  hornoolal,  tpirJ  «•*«.  f  »r';.  hydraulic  turbine, 
b  eMtllned  in  the  fact  tlut  thi»  Iur1>ili«  will  opcrirc  utwJcr  a  head  of 
lie  f«et  at  a  spMd  of  400  r.p.m.,  which  ii  the  hl«lK-6t  head  under  which 
a  turbine  o(  llu*  irpe  l^'"  in»ialle<!.    Thi»  iiubio*  and  »«oe»- 

•ones  will  be  furniabe.l  t  v  ihc  -Mlia-Chalmej.  CoBI|«ay,  Of  MM*— 1*^ 
and  ia  destined  for  iniiallaiiuit  tl  Chico,  Cal ,  arhctc  the  CaipMMiw 
controls  ibe  water  right*. 

SANTA  {•KUZ.  CAI..-  John  Mailtn  and  EugeiM  *  Safcla  him  pw- 
ckated  fr  m  ^t.d  VV.  SwantoB  and  Ml  mncIMo  the  Cooperative  El«- 
tfk  Liittit  ionipany.  of  thi»  city.  Tt  Is  Bnderrtood  tiMt  Martin  and  de 
g^Mn  tlllf  all  «l  tb*  nock  of  tbe  company  fur  )ioo.nao.  This  company 
{nraUlM  fliKttie  lW«t  to  the  main  part  of  Santa  Crui.  Thl«  ia  the  *cc- 
ond  lighting  company  in  the  city  which  Messra.  Martin  I?  Sabla 

have  purchased  within  the  taat  few  weeks,  the  first  one  hcn^  il  .  Sanaa 
Crui  Electric  r.i«hi  &  Power  Company  for  which  they  are  said  to  faav« 
paid  $iio,o«j  (..i:i:.»ny  furnishes  power  ttt  Ibe  Snta  Cna  «!■•• 

trie  roads,  as  well  as  electric  Ugbls.  It  it  alio  reported  thit  fte 
tleiaea  are  Ntkinc  to  puichatw  Ibc  Blf  Ck*  Vumtt  Cmnpiuiy,  Vhich  baa 
a  liydf»<lcctrte  power  plant  In  tbt  8a»ta  Crm  Mamlains  This  torn- 
pmp  fnoiahta  lighting  for  Watsonville  and  other  surrounding  towns, 
riao  pawar  for  several  electric  road*.  By  these  deals.  Messrs.  Martip 
and  dc  Sabla  wit  I  l..r.<-  -In  .'.t  entire  conlTOt  oi  elecirie  tiahtini  and 
power  interestt  in  Sar.ia  Crur  l  ,;iin:v.  as  IhW  llraadir  IMM  (fcreiljIWul . 
tral  California  and  in  tiic  Bay  counties.  . 

(HJLUFIEU).  COL.— The  Pueblo  &  Suburhan  l  i.i  r  tt  Ughting 
Company,  of  Foeblo,  i«  reported  to  have  secured  tti^  ci  i.triit  for  lighting 
tbe  city  for  6ve  years  at  %ii        n.i  iir:!  ji.  t  ;,rc  lanip. 

PI,.MNVILLE.  CONN. — At  the  recent  special  town  meeting,  the  aelcet- 
in<n  wtrc  iiiilariaed  to  spend  not  more  than  tiii<0  (OT  itreet  llgbtia^ 
Thi«  >     i  n  crijue  of  $400  over  the  last  approprlailaB. 

NKW  H.WF.N,  fONN.— The  contract  far  tbe  oaoflrBElitM  ol  tbc_^«» 
trie  railway  betweeo  Seymoar  and  Naugatodl  bM  be«B  l«l  bir  CfMinilltl 
ft  Uibtfait  Ompi^r  ta  U.  W-  BUtrnW  Soai.  af 


3n  5i:mu!-1  t'-J  rf- 
t.-   (i,r   aulkurllv  to 


of 


The 


YALESVILLE;  COHK,.— a  petftton  lias  been  prepared  and  presented 
t»  tbt  ttHTftf—  af  WaDblglaid  taqiKlling  that  a  special  meeting  of  the 
dtitfiit  ba  nlM  to  eauldar  Iba  ananiiition  ef  a  dUtrict  scheme  for 
1]|biiBC  <b»  meet*  al  YakaviHe. 

nARlES.  CONN.— At  a  nwettng  held  rccenilv  t,>  ron<ii?cr  th-j  <i«e»tien 
of  establishing  a  street  lightinjt  systeiii.  the  i 
vail  that  application  should  be  made  to 
bond  the  town  for  the  purpoac. 

ROCKVILLE,    CONN — T^ie    llockanmn    (.nmpanj.  manufacturers 
woisted  and  woollen  H"  .i-    "il   hereafter  be  operated  by  cicttric 
Kach  floor  will  be  equipped  with  a«  independent  rautor 
i>  now  installing  two  new  Bigclaw  boilatc  All 
!>«»  iust  been  established, 

M  ,\  rtRlTAiN,  CONM^Tbe  Caantclient  Railway  *  Uabdiw  Com- 
pany  has  dt«»ntinu«d  Ha  power  phfil  on  CbeMiitit  Shaat.  tb»  dir.  ana 
an  af  Ha  pfMt  for  lilbtiaC  •ad  trartion  purposes  for  this  district  i«  now 

abUinad  btm  Ibc  adb-Hnlon  a'  Hlick  Rock  in  the  western  c.^i  .Uin-  .1 
tba  tMN.  Eleotrklty  ia  transmitted  to  the  sub-station  from  tiie  New 
lOMard  Power  C«rop»n/«  plant  on  the  Ifousatonlc  River  in  Utchfield 
County,  a  distance  ul  about  40  m.le*.  ITie  Chestnut  Street  plant  »Ul 
not  be  dismantled  for  the  present,  hut  will  he  letiine.l  for  aatafCnei  pur. 
po»es.  Three  «ob.»laUoB«.  located  at  Wack  Kock.  th«ahll«  and  wUer- 
bury.  arc  now  atqplfinc  «riot-  dlitfleto  af  tba  BalNajf  ft  Upiting  Com- 
pan/,  ayatem  »ilb  po«r  •MltfMfd  al  Bulla  Vridfa  «•  tte  Hm.«ton.c. 


The 


bat  •  j»rcar  caatnet  sriA  Hn  Milford  I'ower 

^CAGO.  nx.— The  Cbteaaa  ft  SeMbata  Tractiea  Co,i>i«ny  is  seek- 
tai  to  ifl«reai«  itt  capital  atadt  fram  tioa,«ee  to  |a.ao«.ooa. 
CHICAGO,  ILI>-Tlw  dirccHtrt  trf  ibe  Uttmpalitui  Ele«t.d  "i^"^ 
\  a  eMmninae  to  tab*  op  ibe  qiwiliou  o(  prvtriding  addMMiai 


HEYWORtH.  ILIh— Two  IcIcplKinc  rxcbangcfi  ami  a  number  of  business 
hatlKa  VCre  dtliroyed  by  Are  bere  rcrcinly.  The  tot.il  l..t«  is  estimated  at 
$j«,iaaa. 

I'r.MNFIEI.D.  IND.— A  nc«  tdrrli..!"-  servic.  belncrn  Pl.ilnhcld. 
l-'aylon  and  nrMwiubm*  is  heitiu  .-..lihii-htd  by  the  t  cntrsl  I'nion  Telc- 
|.h..ne  C..mr.iny.  and  exchnnB.l  an-  licins  installrd  at  ihrie  |.l.«c«. 
.It  a  cf^t  of  abotil  tro.Lx.Ki. 

1  WVBKNt  EBL'Kf;.  INIV  f.OT;i;in>  of  local  tspiialists.  headed 
by  VV  II.  O'Biirn.  is  •«iking  a  liaiicKi'r  1.1  Dpcran  •  OOOlWlled  aleelnC 
l«lit  and  power  plant  and  water  »i.fk'  >}9ttW,  It  •»  bellw*  Ibat  Ibe 
petllioa  wiU  be  «taMad, 


HAftTFMtO  CrrV.  IMO.r-Tlie  Centra]  Vniaa  TaMpbaaa  Caoipaay'a 

bn  been  combined  with  that  of  the  IMM 
i  kereafter  the  business  of  both  conipailita  «ttl  ba 
(roai  tbe  one  oAce  in  tbe  building  of  the  latter  tnmpaoy. 

EVANSVILLE,  IND.— The  revised  proposition  of  the  Cumberland  Tele- 

Jifaone  Company  in  tbe  form  of  a  new  franchise  has  been  rvceWed  and 
lied.  An  abstract  of  the  important  features  of  the  fraoctaise , fallows : 
"The  riafats  and  privitegea  herein  granted  to  the  said  Cumberland  TeV' 
phone  and  Telegraph  Company  shall  be  for  a  period  of  forty-live  years; 
twcnty.tbrrc  f>c«  icJepboiKi  for  the  iwe  of  tbe  cityi  tbe  city  U  allixwed 
Iba  aadaalva  etc  af  two  feet  ot  o«k  am  on  caeb  pale  for  ila  &re  alaito 
totamfli  atlMi,  Tbe  wwaptay  igrtM  to  luk*  aeaaaeilaaa  «lih  all  liifli> 
aaf  Unto  In  Vaaderbari  Coaaqp.  and  ftca  MMMctieB  to  ibc  patroM  af 
Iba  BvaaitrOla  catbaaie  siltb  each  Inmen'  Knea. 

ML'SCATINE,  ].\.— Repoftt  atato  that  the  electric  light  and  gas  plant*, 
together  with  tbe  street  car  tyiMai,  all  of  vbicb  belonged  to  local  partiea^ 
have  been  uld  to  a  syndicate  represented  by  J.  H.  Drown  and  (jeorga 
Mayer,  of  Chicago.    The  consideration  ia  said  to  bavc  been  $750,000. 

TOPEK.X.  KAN  TI:c  Topeka  K<lis<in  Company,  al  its  annual  meeting, 
elected  lU-  !  j  I  iwirix  uiuck-i...  B,  E.  Sunny,  L.  E.  Myers,  E.  \V.  W. 
Wilson,  G«s>rgc  11.  Taylor.  George  B.  Caldwell,  E.  A.  Potter,  Jr.,  M.  A. 
Low,  J.  £.  liurley  and  Vf.  A.  L.  Thompson.  The  gross  eomingt  of  the 
company  for  igoj  were  reported  to  be  $i73.si;  and  operating  expenaes  of 
I94.97*.  leaving  net  eamlnai  of  tTt.i4«. 
NEW  PROVIDEN'CE.  KY^-C  W.  KeUy.  of  Jefftraonvalte.  In<L.  ha* 
Ibc  T«im  Beard  far  an  cbclrie  Ii|b4>  bialini  and  power  tt» 


ACKLEY.  LA.— Tba  aitf  ba  vaiad  to  a«to»t  ibe  ^  ot  Jabn  Ralb. 
wbcnbr  it  caaiai  lato  peneiglea  af  a  araaMpil  dtcirla  lUbl  plau  talaad 

at  |>o,aai>.    A  eoaipeleni  anperfateitdeat  wfll  be  plaoed  ia  cbam  af 

tbe  plant. 

90UTU  ACTON,  MASS.— ^  flan  it  facing  fipranlaled  to  faatrc  tbii  village 
iHihHd  wilb  eleelrieily. 

VVESYItORO.  MAi^S.— TI1C  Selectmen  arc  said  to  be  eonddcring  die 
construction  of  an  electric  light  plant. 

HAVFRtni  L.  MA<S  i-.,.i.«,nf  t-f  Wire*  Corson  advocafea  ttrongly 
tbe   P'UC'.iiig   uniicr^rour.ii   of  .ill   rl[-c:ric   wires  as  soon  as   It  cai\  be  ac^ 

coin^'l iahc  J  In  Ihc  iii*-dnltnir  l.i:  -.vc-il,'  m  niriFftfrid  a  rtlf.irc  thorough  in. 
spi^'.iiin    .jf   tiif   [irefcctit    o.^rbciil  »>.rtiM!, 

SfKlNOtiELl).  MASS.— If  itie  Heath  Vclepliom-  i  .iiiii.inT  5rmre« 
the  franchise  in  Whately,  for  which  application  ba*  lern  >i  wl: 

nuke  connection*  at  the  county  line  with  the  Citisens'  in  li;pt':i4i.'nt  Cum. 
pany,  but  it  is  not  proposed  to  consolidate  with  that  company. 

CUICOPEE,  MASS. — Many  of  the  aldermen  are  not  anxiou*  to  tcrve  on 
Ibc  immUtMf  to  imeallgato  Ibc  dcctric  ligUing  p|aa«  aendiliena.  Tbe 
Mi9W  bi  Hi  iMagaial  addNM  dactared  tba  dadiie  RtMag  ylaM  to  bt  la 
tne  eanditiaa,  bat  later  bad  fbc  order  inttodiiced  Mdng  toarard  ea  in- 


UUXUUUy,  M.VSS.— The  town  will  mkih  have  its  streets  lighted  by 
electricity  for  the  first  tloM.  A  company  of  local  capitalists  has  been 
formed  and  a  francbi-^.--  tn  rrrei  piilr.*  iir.d  Mrii.^f  ufn-s.  v.: ft  ;i-kr.I  for 
immediately.  A  jtowl:  ;i1:itu  'AiV  t\ ,.nlu.illy  ':ni  cr^:li-'i,  li.it  .r  1.  .rared  ili.n 
nnlil  next  summer  cilrretit  will  he  taken  trum  i'lyniuutii.  It  is  protwdcd 
to  extend  the  system  to  the  aunnner  colonies  at  llrant  Rock  and  Green 
Harbor,  and  it  ia  not  improhabW  that  a  section  in  Marshfield  wilt  be  fur- 
nlshoil  arilk  ligiit. 

FAU.  RIVER,  MASS^— Chaiitcr   ^  af  Um  revised  law*  uoder  au- 

ilMtiiy  of  whicb  eiMMpt  it  being  mda  w  tecare  toaBlttpil  pmataUp  at 
gto  and  dectrie  Kgbling,  praridto  that  nnr  ptopetilian  of  Ibit  diaf^ 
leltr  nail  receive  a  two-third>  vote  of  the  members  of  the  city  govern- 
ment for  two  consecutive  municipal  years,  after  which  the  decision  mutt 
be  raeifieil  by  a  majority  uf  the  voters  at  tbe  annual  or  a  special  citoP 
eirciion.  If  .Milcrman  M.iii[ry'%  order  (tets  by  tlie  government  this  year 
it  will  be  necessary  fi>f  fnvorahle  action  on  the  part  of  tbe  government 
of  1V07  before  tbe  prottosition  leuchc.  1. 

I!.\Y  (  ITY,  MICIl. — Tbe  I'cre  .M.ir<|ui'tte  Railroad  Company  i*  pre- 
paring to  light  Nt  prcnriCN  by  eltclrtcity.  Dynansoa  and  beiiCTa  atill  be 
tnsialM  in  the  new  waiebotue  now  being  eonttmctcd. 

LiUDINGTON,  MICH.— The  Stearns  Lighting  k  Power  Ceoipaay  an. 
iwiMcea  that  daring  tbe  year  190;  it  added  ISO  cnitomcrs.  In  view  of 
the  9w  cpnqicl^ian  it  eKcia  tan  OMnlba  llgdliag  free  to  all  panica  iriring 
np  bamta  aaw  and  Hitdi  1. 

GRAND  RAMDS.  MICH.— It  b  rwatcad  tbal  ptaat  arc  ea  toot  far 
Ibe  camMlditieB  of  tbe  Editaa  Coopeny  and  tbe  Graad  Rapidi-HiidMfloa 
Electric  Water  Power  Company,  the  concern  which  is  building  a  Ijoo.ooo 
dtun  on  (he  Muskegon  River.  Should  this  deal  go  through  it  wilt  elimi. 
natc  all  conipetidn  and  tlic  Edison  Company  will  retain  iu  supremacy 
in  this  ciiy. 

<".K\Nl)  B.\riDS,  Mrrtl  In  r,  rrrirrt  mrf^e  !iy  Gmeral  Manager  .Sam- 
uel .\.  I'Vcliiicy,  o!  xi'.ii  il  [i^  i^i-ij;  I'l;!'  '  >  i i crinv  the  lait  four 
ntonibs  of  >9i>^  it  nas  stated  that  for  that  period  the  total  muabei  of 

lamps  in  dicuk  WW  ytj  aa  tgnintt  y«i  daring  the  tane  pettod  af  Iba 
prcvioitt  year.  It  aha  Aamcd  tbe  can  at  apcniion  10  haw  beta  ndaeed 
from  to  ^yetkai. 

MINNEAPOLIS,  MlMN.-^3iy  EoginMr  Andre*  Rfnbtr  hto  tabnaned 
a  report  to  ibo  Wator  Warbi  CaiBniittee  which  d.>e«  not  favor  utitiiin* 

the  water  power  contoeiicd  by  the  city  for  <he  as'ctatirn  u(  an  electric 
light  plant  tor  ihe  ttourlboute  aiMl  clly  htll.    He  Igurca  Ibal  il  will 
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€0«t  more  to  convert  the  two  lower  pumping  «iatiaiu  into  power  plants 

■Bd  epenu  them  thMU  it  dea  ta  ms  the  lucwiit  tfatufc  fluH  in  tk* 
mirtkooMy  wi4  ibM  it  wmM  Mir  Mr^so  >  ynr  le  iwlimin  tb*  pliNl 
■fMr  it  «M  iMlaiM  The  picmt  tgnum  cuns  $15^5  «  7—*,  ft  dli> 
feicnee  «f  Mr.  Riahcr  old  b  nticbt  be  potiibtc  to  odliie  tbt 

suttr  pomrr  in  operatiiiK  about  jno  arc  lamps  (or  ilrcel  liKlKing  ptir- 
p<;4c-»,  but  he  would  not  reC'ium.ijn J  the  plan,  saying  if  the  city  was 
foittK  into  the  liKhtinic  bu"inr**  ilirrt  lnrx<-  ^^^^?r«}  plant 

of  lufhctent  captirity  to  ligUt  1h«  rn'.if  cit;,       An  .  n   ri  l-r  T:ri.1e  to 

iliapuac  of  the  city's  water  power  rights  or  at  leut  make  some^  ajrangc- 

ai«itt  Mlwufcji  Um  ctey  1HII  ht  tcHrvcd  ot  ifec  pK/miM  •(  ttJVM  m* 
■wllr  Imt  pmnr  ib*i  (■  itM  mH. 

ST.  LOUISt  Ma— Tbc  EdlMM  IllimlMliw  Ctmpny  bcM  iu  r<sidw 
iMcUMUcn^  ■wcMnC  Jannnry  >9  aiMi  re^elcgtcd  Ac  foUawinB-iMiiicd  dirte. 
ten:  Hnrjr  C  SoMt.  S.  W.  Mardytc.  W.  S.  ScAU,  Hance  W.  Bcdi  and 
E.  V.  MMlaeIc 

<"I.INT()N.  MO  The  Council  has  votcJ  to  I'ut  tlie  iiucs'ion  of  mu- 
nicipal owncr»hip  of  tbc  liitht  and  water  aysirin«  before  tbc  (*rople.  A 
ai>rcl«)  election  wOi  be  kcUi  Fcbnui?  ti.  The  pniplc  wilt  be  aikcd  to 
vote  bonds  to  tk  amntM  at  tftjutt  Car  the         aad  S7«ioaa  iar  the 

water  plan". 

PASSAIC.  N-  J. — Mayor  ilr-irli-  hw  ^tipiccl  tbc  conir^kct  Riring  the 
Public  Service  Corporation  the  iightiiig  of  the  city  for  five  years,  with 
^,M:>n  CP  street  arc  lampa  at  the  cost  of  $85  and  the  commercial  light  at 
tj  cents  per  kwhour  on  a  slidiug  Kale  to  lu  cents  for  Ut«  lost  year  ol 
the  •onmct.  Tbia  end*  what  «■*  one  «(  the  Vanfcit  md  bitlcraat  Nihlnif 
•■lit*  In  the  Stale.  A  r«r  age  the  ttUUt  SertHea  ofercd  to  tutfUf  the  dljr 
«iih  ilitliis  (or  t}7-9o  per  annum,  and  commerdiJ  light  for  i»  c«nta,tilM  Ikc 
Wtchawlten  Company  war  was  on  at  tbc  time,  and  tbe  feeling  waa  ao  bitter 
against  the  Public  Service  thai  the  ofler  was  not  acceplni. 

ROME,  N.  Y. — The  Thousand  Island  Electric  Light  &  Power  Company 
has  filed  its  arriii.il  rr|..;ii,  ■.!(  ..>h'k  Hi'-  cs^iUnl  ih.rk  (.-.  li*  $/s,o<ra,  aU  VaUl 

up,  liabillliei'    ii' 1         if din^    Si   u,   .-.11,1   a^cf.   .1    ;it   :.:»»t   $JO,nafi,  tB 

of  which  C'TMiNhinTfLs  a  very  guod  siiOM-itiK  foi  tiic  ^'«>mpany. 

OWI  '  .<  I,  N  ^  -The  Owego  Ught  &  Power  Company  has  elected  oiEcers 
a>  fr1iM«%  SVilliam  S.  Truaan,  presHknti  Hon.  W.  (j.  Pbelpa,  vkt-prtsi- 
deni:  George  W.  Ambumu,  McntHT  MiA  tRdnm}  Harm  Yathan,  aopar. 
!:iirDii<-ni. 

N  IAGARA  FALLS,  N.  Y.— A  meeting  of  tbc  atoehhoUera  a(  the  Nia- 
gara, L<«liport  Ic  Ontario  Power  Company  ha*  been  called  to  be  held  at 
Laclvan  M  jHMair  tfr  AcHaa  wtt  be  thhaM  «•»  « tnfaMm  to  tiler  tile 
caitttMM  9t  InaaowalJan  •(  4m  ^m^mtf  la  tn  «ilan4  Hi  taiibMia 
•■14  10  iaglade  paipoaaa.  panrcr  Md  pttnUmm,  li  aUMaii  t«  tbaae  mw 
hcM. 

HAMLIN,  N.  v.  — At  the  annual  meeting  of  the  stockholders  of  the 
Bamlin  Telephone  Company  the  following  ofBcers  were  elected  for  the 
ensuing  year:  President.  P.  R.  Singleton;  vice-president.  John  Martin; 
secretat}  Iss.i-  Palmer;  ^rea^urcr.  Charle*  Bsaar.  It  was  unanimoasly 
voted  to  conijnue  construction  work  until  the  system  exteada  to  all  parts 
of  both  towns.  A  luge  switchboard  will  be  intiaUtd  t»  MMHMMddIa 
the  inereaaiiig  number  of  Mibicrfbera,  lod  copper  win*  iifll  he  rm  an 
Ha  iraab  llaea  (raaa  Bmckpart  to  Traaibnr(,  Martan.  Eaal  HimHn 
and  Snanyaide  Bead*,  trMi  a  CMitiml  aflae  at  Hanllii  and  anvtbcr  at 
Bradiparta 

GRAND  FORKS,  N.  D.-^.  P.  Trepanier  baa  nude  arrangenwnli  with 

H.  Fant,  matuger  of  the  local  exchange,  to  connect  with  the  Tri-Statc 
Telephone  Company,  which  will  build  a  line  from  Ardoch  to  Thief  River 
Falls  along  tb*'  >.-^«^.  Thi-  fAf^finny  expects  to  build  a  line  ?be  full  lentr'h 
of  the  S<>o  ixrii.M  iM  ij-  Kenmarc  Tlie  Noi  it:  rst.rit  <  *  t-i;i;ii  ;. 
has  taken  its  I. in^  i- 1 -1  .r /.  ,iin>,iir,ii  out  of  the  Tlil<r  k:..i  <\ 
Change,  and  ^^tll  t.i:       iriiichi-itf   fi:r  .-i  nev.   sv<u-ni  :ir   iKit  ^'Incr. 

ELYKIA.   iiitlii-  ihr   Klyna   Soittlicfii   Irtex.ootic  &  i  umiiatiy 

has  inc:i'.i^<  !  f-  capital  stock  from  |4d,ooo  to  $7^.000. 

I.ORAIN,  '•111:1  -T^.-  I.-»k>-  ^h^rv  Klrrtric  Railway,  which  controls 
and  Opcr.itr^  tK>         :  n-:  S^f-.-rf    H:.il...,v,  1-  n:.*;ng  important  irriiiiM.,  -,wii** 

10  Ibc  tine  lirtween  1.orai)i  and  IClyria.  i'ortions  of  tbc  line  are  to  be 
daaUe  tiadie^  ten  new  aaia  iaitallcd  aad  the  ctey  tervke  aiMli  laptwad. 
The  aM  dirce(«iirr«nt  feiwfariiic  MaHaciy  baa  h<«n  tlnit  datni  and  tht 
line  arffl  be  aperalad  fmni  rouria  iiiaiallad  in  the  old  power  itatlnn, 

CINCINNATI.  01tI0.~Kcen  oonpetilien  for  a  teie|ihanc  franchiw  in 
Cincinnati  is  pri^iiu*ed.  The  Interstate  Telephone  Company,  operaiiflf 
in  Kentucky,  lias  applied  to  the  Council  for  a  franchise,  and  AMomey 
('owcl  t'f»,»lcy.  for  th,-  f'inrinnati  Telephone  Company,  asked  for  a  post- 
ponenient  of  .iction  '-i  t:,.  r  franchi*«rs  for  a  week  or  tell  days  'Kittl  hia 
c'-itipai>y  coold  prepata  ita  appUeatioo.    Applieatkm  bas  also  b«cn  n.i  >  1  y 

Ibe  t^ur-t  II  City   lliiiiH'  Telephnne  t  omi«aiiy. 

COLUMHL'S.  UIIIO  — At...i<liiiK  to  Suii«rintn:ui:nl  VVilIcoit's  report 
doring  the  yeat  iqo^  tlir  city  w.i*  lighted  by  an  average  of  1.500  street 
lamps  at  an  aikgcd  average  cost  of  $40  per  lamp,  while  vutdcr  contract 
■he  caat  tsaa  >74.so.  The  total  eaal  (at  opcralinf  the  plaa«  dwiinr  the 
^r  waa  tH.4nn.  It  waa  citnnatrd  at  lirat  that  ti$jtu»  *«M  he  aaaded 
and  an  apjrmpriatlon  waa  atada  cowing  that  amwiM.  Tba  aMawiaaa 
far  daprceiatlen  doeii  not  appear, 

TOLEDO,  i'IIU>  TIk-  7..lr.lo  Railw.i>«  S,  l.iiflu  C.riii.uiiy  at  its 
regniaf  aoniral  tnreltnif  teelfitnl  llii-  fursent  itfbcers  and  directors  with 
tlir  rxr. piiMn  Ihil  t  liarlr'  \\  ,  \Vmki.ii,  of  <  l#-vel.1fi'l,  ao.l  W,  L.  .NIcKenna. 
oi  Ni'w  ^*l^^k.  were  rlrvlnl  dirri-t.ir*  to  place  of  Me^vr*.  l!,-i|-toii  Sninli 
and  il.  S,  Holt,  Contracts  have  recently  been  closed  for  two  j,«oo'kwi  Cur- 


tis turbinn  to  be  cvnitccicd  to  altctnannK  current  generators,  two  i.ogo- 
Inr  rplazy  lawiwiletit  ana  tsana  ha  motor  generator  (ct,  and  lour  7oo-hp 
Mlara.  A  large  cxteaaiaa  te  the  aierage  battery  suilon  will  he  inatalledr 
CLEVKI^\.\D.  ()IIIO,^Tbe  Cleveland  Electric  IlUiminaiing  Catapaip 
will  supply  arc  lainpa  to  the  dty  at  469. 7a  per  lamp  doriny  ijafi,  whidi 
b  a  redaction  of  acarir  four  dollars  (ram  the  old  rata.  The  nidlicliaa 
ie  doabtlcH  doe  to  Itae  fact  that  the  city  bai  acqaiied  ■  plant  of  {ta 
own  with  the  annexation  of  South  Brooklyn,  and  it  was  suggested  that 
ihe  entire  city  might  be  lighted  from  that  plant  if  the  lighting  company 
did  ni.n  maV-^  n  hrtlt-r  rste.    The  reduction  means  a  sjivti^ir  tn  thf  city 

■if    Sl^'ti'  v*|ii;.L     l^  ill    be    U!ied    to    purchase    al  r]r,Ar:7 

eijuipment.  The  acquisitttm  of  Utc  South  Brooklyn  lighting  plant  is 
itjai'dad  as  an  apeniai  wcilge  toward  manicipal  ownetaln|>  in  CIceciaiid. 
Upaa  Ihe  tttgeat  riptaaantatieaa  al  Mr.  Spriitghom,  Obaaiar  «f  FWUe 
Scrtriec^  Oe  eaaanineea  pat  into  the  hudBct  an  approgirialioB  of  $sfcooc 
for  Ike  ^Unt  Of  Ihia  t40kOe«  ia  far  new  bnUdlnfa  and  raacMoery. 
tio.noo  to  carry  wires  and  polea  aeroaa  lha  bridge  to  as  to  Kgbt  the 
southwestern  part  of  the  city,  and  $6^000  for  the  cost  of  operalitis, 

WII.KKSIt  \RRF.  PA.— The  mayor  has  recommended  In  Ills  annual 
message  tlve  construction  of  a  municipal  lighting  plant. 

ri.Y.M()l  l  II.  PA.-  The  new  electric  light  plant  of  the  Wyotning  Gas  & 
Electric  Com[iaiiy  has  been  si>ccesaf ully  put  in  operation.  The  plant  is  one 
of  the  largest  and  best  eiiuipped  in  ilii:^  pari  of  the  Stale  and  the  cotn> 
pany,  which  has  beretofoie  been  hampered  for  lack  of  power,  taill  natr  bC 
able  to  meet  all  demands  with  an  improved  qtialtly  of  service. 

St'NBURV.  I'A  —  rile  .Middle  Creek  Electric  Light  Company,  composed 
of  Noiihiusbeilaod  aod  Snyder  County  camiaUu*,  ha*  purchased  the  Ediaon 
li|bt  filaul  in  the  l*wn  of  Worthnnibrrhwid.  Tbte  ia  aaM  l»  bo  the  feat 
caBMfcM  lUhl  plant  la  Aaiarlea,  hiviaf  bean  iaaiailad  hj  Edton  him. 
adt,  vbtk  natB  quite  recemly  held  a  Mode  of  the  caatpamy^  Mock. 

.FRILADELPHIA.  PAv— Tbc  BeB  Tciepboac  Companp  haa  opened  a' 
IMW  eadiange  at  I'ourlh  and  Manning  Streets,  which  will  he  called  "Lom- 
banL'*   Tilts  wa^  made  necessary  by  the  increased  demands  in  the  Market 
central  office.    All  subscribers  ^. 11:^1  r  :  W.ili  n^  ^u*''  ^ni  ra^i  ,.i   S  xih 
Street  will  he  transferred   if  il:':    nt.,    r:v:ti.,?i«i      I'Ih-  -i:ilr;ii   11  a 

four-story  building  of  granite  ati'i  brick.  Ibc  Hitertor  m  I'^nislvcd  iu  M-iecied 
wrbite  quartered  oak  and  the  etiuipment  comprises  the  latest  developments 
to  telephone  apparatus.  .\  feature  of  the  place  will  be  a  school  (or 
operators. 

PHILAUi^LPHIA.  I'A.— Tbc  PhUadripbia  ElecUic  Company  has  uken 
title  «« tbc  phint  of  the  Satitbcm  Elactrie  LtCht  it  Powac  Caaipanp  at  afith 
and  Chtanint  Streeta.  The  plam,  which  ia  die  largcat  In  ibc  cHp.  eaoalat* 
•f  faar  power  houses,  an  office  building  and  repair  shops,  and  is  valued 
'  at  (450,000.  Officials  of  the  Philadelphia  Electric  Company  have  declined 
to  make  any  statement  concerning  the  transfer,  but  it  is  understood  that 
il:i  1  11  r.r.iir-  covering  the  !  iMiirrM  ,11  I.  fccatlerrd  throughout  the  city, 
which  have  retained  tbesr  corporate  existence,  although  controlled  by  the 
me  coitvpariy.  will  now  he  CMTCped  10  the  parent  company, 

VORKVILLE,  S.  C— The  Oilswba  Power  Company  b  now  iurnishins 
pawM  fa*  the  operation  of  dM  TheMa  MlUts  of  tUa  ^aoc. 

CAIM£SVIf.L£,  TEX,— At  the  annnti  meeanf  of  the  Caineavllle  Mer. 
ChaaU*  CtaMde  LUht  Caaaptny,  the  felhnrlac  afleem  were  ckitads  E.  J. 
CBiamCb  ptaddwit;  Charha  A.  ZMber.  viec-preddfiil;  W.  H.  O'Blenie, 
am^alary  and  ■enerat  manager:  \V.  L.  <atteiMljltll<  trcaaurer. 

BELLINCUAJI.  WASH.— Ihe  Cotumbia  tmprorement  CoovMny  haa  let 
a  eoDtracI  lo  the  I'Intt  Iron  Works  Company,  of  Dayton,  Ohin^  tar  flir- 
niching  the  j.joo-hp  turbine  which  will  be  installed  at  the  Maalcandk 
Falls  power  plant.    The  ci»i  will  apiiruximate  tij.nn" 

KA.MP.ART,  \V.\SH.-  The  construction  party  1:  iii<-m  i.:  the  Signal 
(  f fps  hitve  comi'?»'1rf*  ii  new  telegraph  lint  at^in,;  tin-  Hi^;:i!and  of  the 
^'ukon,  Iketween  K..rii;i..it  .nisi  l-'oft  Gibbon.  'T;ii.  i--ii(:r.  t;j,-  :iba:i  iontiu'nt 
of  tbc  section  between  Uakcr  and  (iibbon,   which  was  exccedltlgty  diSt- 

eult  tn  aiainuia  in  anaaincr.  awhia  lo  the  «aend««  amuapa  a{  tka  loaaog 
Tanana- 

SEATTLE,  WASH^-Acaardlac  la  local  pteaa  laporia,  die  ci^  lichtiiig 
plant  is  proving  a  ooidy  linniry.    The  total  reoewN  fltMl  atla  af  eurteat 

during   the   month   uf  llcc^-mber.   l{jo5.   is  said  to  haTC  bcttft  laaa  IhaB 

$r,oao.  More  than  three-quarters  of  a  million  doHara  batre  been  apeiit 
in  tbe  ctmstruction  of  the  plant,  toward  which  the  people  vi'f.-i!  in  lyoj 
for  a   bond  Jasue  of  Isvo^uo.     It  is   probable   that    in  1  .&ue  of 

bonds  wi'l  he  asked  for,  as  at  l«-n't  ft-wnnn  wi'I  he  needed  f«r  the 
constniL- 1<  <n    i  t    new    lines    if   tlii:    '  ir,     11  roniTirtc    CB   CVCn  tCffttta 

with   t.-K    I  ?v>blished  eltrctric  light   uiyi  auh  '.■.^zi-.i^Luz.u 

■1  1  1  Ki;  W  IS.— The  Green  Bay  (ias  &  Klectric  U,:it  1  11:1. any,  Qf 
•  .i<i  ii  t;is  petitioned  for  a  franchise  to  oiicratc  in  I'cp-crr. 

.NKI.SON,  15.  C-  .\ccording  to  Hgurcs  given  out  by  the  city  ofticinls, 
tbc  firit  year  of  nauuicipal  control  uf  tlve  street  railways  in  this  city  has  re- 
•uhed  ia  a  lorn  af  9j,Ml.7»  The  dly  laeh  avar  the  railway  at  the  be- 
ginning of  190;  on  a  lease  of  three  yeara.  Tbe  eoat  of  running  tbc  aystcm 
proved  to  be  $9.oo<i,  while  the  receipts  were  less  than  $6,000.  The  aSflt 
of  power  alone  wai  ij.tno,  S.ioie  lime  dutiug  tbe  current  year  ttl*  tdty 
hopes  to  be  in  postiioii  to  supply  power  from  the  municipal  electrio  ll^ht 
plant  at  a  nominal  cost. 

WINNIPHO    1!  During   t<>o6  the   nr!l   T:  I.  [  1  roe  Company  win 

make  speci;.l  ,11,  ii-  to  give  Manitoba  and  Ltl-ci  *tern  farmers  the 
bcne6ts  of  telepiiotic  connection.  The  company  will  either  buil«]  ii^c 
line  and  give  service  on  a  yearly  rental  basis,  the  same  as  in  Wiiainpc^ 
or  on  otlier  lucal  exchanges,  in  which  caic  tbc  fanner  has  free  servfoe 
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It  ind  itutu  riK-  'iKal  exvhaiige,  of  it  ".rl'  .■n-n..!  i[>  '..jv.il  .In- 
Ijcct  lines  «itb  iysiemn  buill  by  th'--  i^irn  cr^  theitt.^ives.  uuii  waL,  ttl 
Alt  Cisc,  give  expert  and  financial  ...n^nn.e  to  farmers  who  prefer 
to  fup;>ly  tjit-tr  own  iicrvicc.  The  iWli  <.  i^pany  iiuw  has  eifthty-five 
ac^angr*  and  ti>U  offices  in  Manitoba,  ,-ind  thirty  adctitional  are  now 
under  c^>u[^  of  construction,  Otl»er  eHteit«ive  addition*  and  extensions 
al9ii  be  made  this  year.  It  is  expected  that  during  1906  thousands 
ci  finiirrs  will  be  added  to  the  hical  rxchai<xe<  lliroiighosit  the  ptovince, 
MtXK'O  CITY,  MEX.  -The  corner  slonc  of  the  cenlral  rxchanKe  build 
inf  of  the  New  Telcjihone  (.'4>ni|iany  h.is  juxt  been  laiil  with  appro^iriatc 
crreaunies.  It  is  hoiie^l  li>  have  (he  exchAiifce  <^)en  for  huiine^s  in  abcMtt 
thfR  minths.    More  ibau  half  oi  the  entire  uiidctgruunil  aystcm  is  Buw 

ijiil.  most  of  this  bcisf  in  tlw  central  iiortioa  of  tkc  ciiy,  ami  tlx  com* 

Ijry  is  nuw  pushtnc  muk  tm  lite  oullying  tertloiu. 

RKKLIN,  ONT.  The  question  of  provincial  ojtera!i:  n  i  itu,  ii-lt  .ihuiu- 
sjrsKn  is  being  agii.ited  here,  A  petition  has  breu  |ir((>are<|  and  torwarded 
to  At  Leghlaltuc,  urging  the.  (^«inin«itt  to  lake  litta  iiaaicdwta  eaaaiiian- 
IIM  the  matter  of  establishing  sitch  a  »erwce. 

OTT,\\V.V,  OXT,  With  ihc  failuie  t>f  the  I'ox  Kiver  as  a  soutce  of 
■  Atrr  power,  the  Ottawa  Hydraulic  Company  found  itself  without  natural 
T«»<jurro,  For  some  time  neg«'t;.,tii.iT.  have  been  on  foot  whereby  the 
Nnrthrm  lllin'ois  l.ifihi  &  V,iwt:  <_iti:pan^*.  f.Ltj-'rtilling  the  electric 
ii^btiMK  ail'  -irrti  ruii'.viiy  iniLijrs  li.i^  .  Vt.ii'it.i  !ri:i  the  Canal  Conj' 
mini/uners  u  kaj.^  t.i  iln  \^n<,s  cuiuism  lijwu  ibt  »«nal  giid  into  the 
"tide-cut,"  As  the  Hydraulic  Company'*  rights  rested  solely  on  such 
water  at  came  through  the  Foa  Uivtr  feeder,  which  is  now  extiocl 
w  «  water  «nirae.  ibm  mm  aotklag  left  for  the  Utter  cooipaajr  tn- 
tin  le  tnake  aiseb  tcraia  itltb  ^  aleciric  Mmiianr  ao  it  cPoM, 


i..iwrr    ffiti  :hv 
^vubulL.iii  nn'.iny 

REUD1.N<;.  (  \1 
fied    of    the  ■r.tr.-t 


Si  ll  lard    Klectric    Cumitany .  RepOfW 
«  iM  erect  a  plant  on  the  bay  shore. 

IIli  r>h.i>i.i  Liiuii'v  I!  iril  nf  Trade  has  been  noti- 
tiiti    ol    tin-    itirtK.ii    sytitiicair.    'pfon>4.ted    to  AI«nio 


Ccnjtrtieticn  /f0KU» 

WATKIRSt  ARK.— A  ja-)faar  fnndriaa  for  aa  atcctrk  liglit  piml  kaa 
bcH  iftumt  to  B.  F,  HiiL  The  idaiii  will  ha  loeaiad  at  the  roller  adU 
■■  (he  canos  fvt  «t  tomu. 

tOXr  5XTTH,  ARK.^Tha  City  Coaactt  haa  iraittad  to  th«  IttMrMban 
TiaeiiM  Caatpmir  an  astCMiHt  9t  ana  year  in  which  to  iMgta  watk,  mii- 
iiig  tbc  third  onciMion  ainea  tha  tomftaf  wai  iaaerporatad  twn  yenra 
ago.  £.  B.  Miller,  of  th*  Caonaciaai  Oabk  ig  laid  to  ha*c 
Ueaphia  eapiial  in  the  eMcipriac.  Hie  work  li  t»  he 
MdM,  and  three  nttha  mc  i«  be 


KOGERS.  ARIL— Tbc  Kafara  Eltetrk  U>hi,  Heat  ft  Fewer  Caa- 
vaf,  imiaDcd  here  last  ifiriag,  hm  been  eoHwIidaitcd  wDh  the  Reacts 
Utter  COk,  and  reincorporated  a»  the  Rogers  Light  ft  Motor  Ok  The 

new  conjaany  will  double  it?  capacity  by  installing  a  new  3a«-hp  boiler 
aod  a  i$o  kw  dynamo.  ISy  .\pril  it  16  hoped  to  have  in  successful  opera- 
i»D  a  guud  .lay  load.   Mr.  J.  L.  Uium  kas  b«en  rcteiocd  Bi  general  nnma- 

Jcr  by  the  rKw  company. 

LOS  ANGELES,  CAU-^The  Loo  Anfeto  *  Rodaa4o  Rdlwv  Cawpaay 
ii  (leparlBt  to  fnala]!  a  nr 


SAM  DIECa  CAL.-^Thc  Sea  Dicco  Elcetfk  Bncct  Railway  gyntm  H 
tncrcaac  the  eapediy  «C  it*  pleat. 

PASADENA,  CAL— The  Fadic  Electric  RaUway  Campaiv  it  pUnains 
in»f«««awa«a  and  ciKcniioBa  here  that  win  neccautatc  buitding  more 
■hn  a  Jeatn  milei  of  mckage  in  the  near  future. 

(WOO^  CAL. — Bid*  in  writing  will  be  received  by  the  Board  of  bu- 
pCTfiaerfl  ef  Butte  County,  at  Oro^ille,  Februaiy  10,  for  tbc  |iwebaac  nf 
■I  ateetrie  Hght  francbtoe.  as  applied  for  by  J.  A.  Foster. 

REDOING,  CAL.-  The  actual  work  of  «urv«>.;n:  Inr  1  Icctric  road 
letwaen  Red  Blaff  aud  this  city  will  be  commintcj  very  shortly.  The 
'(■paiary  licadi|liatlara  of  the  surveying  crew  will  be  at  Re4  6ll)S  and 
■he  work  will  be  ruihcd  along  a>  rapidly  as  possible. 

VALLEJO,  CAI>— tol.  ).  W.   Hat,/,1.   I,,   ,h  ,   ,.-a>,  n::i,_,s   that  ".he 

eew  San  Francisco,  X'allejo  &  \'aca  Vaiicy  tUwitic  Kailiujti  is  &«iuiii.iiip 
Gaa^ny  ha»  been  financed  with  the  aid  of  English  capital  and  that  the 
wbJeb  will  ai^pro.xiinatr   100   miles  in  length,  will  be  built  ilurine 

thia  i«ar. 

STOCKTON,  C.\L.  -Tlic  directors  of  the  Central  I  sliforni,*  Ti.acii<>n 
reaiiany  hme  auiboriaed  a  bond  issue  of  ^1,500,000.  -.  h  n;  1  .,  ;.i  1  ^KT.i-f 
*•  Stackton  Electric  Railroad  system  and  the  intcrurban  lines  pio- 
i*'*'.  Eight  and  half  ad]**  tf  Iradi  have  been  laid  in  Stockton  by 
AccMt)«ay  this  winter,  end  frandihe*  call  for  exteiuions  to  I.odi  and 
Weadbrtdge  in  the  northern  part  of  tli<  c  Mnty. 

SAM  DIKGO.  CAL.— It  is  understood  thac  j>Ui^  .jic  well  under  wnv  for 
"•<*>l»bnient  of  an  electric  lighting  plant  at  La  JoUa  for  tin.  ii  irii.  -. 
"••HPijing  light  and  power  to  that  lowo  and  I'acific  Bcacb.  i'lt  luw 
••aipj"'  ia  aeid  (0  be  ceiapoacd  «f  Lee  Aaicles  eapitaliatt.  I'art  of  the 
■"■"■•ry  hae  heca  ordered,  it  is  laid,  end  ibe  conmany  cleims  that  it 
«BI  be  ah(e  to  Xitfniik  atecirle  tifhiB  widiin  ninety  daya  efter  the  fran- 
•hwc  applied  ler  hae  been  frenied. 

BAYWARJl.  CAL.-AS  a  result  \if  the  many  contptaints  made  by  citi- 
ate*  of  tbie  town  rcsarding  tbc  poor  tjuality  of  ekcuic  lighting  which 
hn  heeo  ftitaiabcd  biy  the  Subnrban  Electric  Ct«f«ay.  Acra  it  a  pioba 
■ttV  that  the  eeniMny  will  in  the  near  fataga  Iwidah  {la  own  power. 
Bartiottre  (he  Subtirhan  Eleeirie  Compeny  haa  been  letNng  lu 


Cluavcr,  to  coristinit  -m  electric  railroad  fr<>ro  Uedding  to  Weaverville. 
aiiil  thence  to  tin  l  ucilic  Coast.  Two  surveys  have  already  been  made. 
Ihe  »i  :l  to  commence  u  soon  as  ihe  road  of  the  same  eeatpaSy  HOW 
being  liuilt  out  of  Union.  Ore,  is  Well  uudei  way.  Trinity  and  Shiata 
counties  will  give  maftl  and  teancial  supi>ort  to  the  new  mad  here,  which 
will  be  extended  to  Other  towns  alon«  Bayou  Teebe. 

Ill--    XM.I  I.K-'.  I  Keprescnlative  Smith  ha»  introduced  a  bill  ia 

Coiign.»5  Ki.iiiUUij  t.Hc  lidison  Electric  Company  of  Wyoming,  Willi  bcad> 
quarters  in  tJus  city,  the  right  to  occupy  and  oae  lands  for  eaaMmctien 
and  operation  of  power  ptaiiu  in  San  Detnardina.  Sierra  and  San  Gihitel 
forest  reservations  and  to  divert  the  water  of  MUt  Creek.  Saau  Ana 
River,  Lyttle  Creek  and  Kara  Rimr.  Peradta  lo  thh  effect  bava  hcrclo- 
f^  been  panted  by  the  Acriadtattit  and  lateifor  DepattoMals.  The 
bin  u  deaigned  to  sfferd  eUetrie  power  foe  liihtins  and  traction  purpMta 
in  a  number  of  citlea  in  Soutbem  CaNfomia. 

KT.  MUKC.AN.  COL.— The  ettiiens  bare  decided  to  cuiiflriMt  a  nw 
incipal  electric  light  plant. 

NORWAI.K,  (O.VX.-  The  town  of  .Norwalk  haa  installed  the  ncceinry 
rtpiipmellt  for  the  cicciricsl  opcralkM  of  the  Waabingwn  Strcat  draw 
budge  over  the  .Sorwalk  River,  at  South  Korwallt. 

T',R  llii.tJ'ORT.  CONN.  Tin  Coiintclicul  Railway  &  Lighting  Ccin- 
•iiiij   liFii  decided  to  double  track  its  icccnily  completed  Cheshire  trolley 

LI  I  ,  r  unning  from  New-  Haven  north  toward  Hartford.  The  eompany 
luw  «1»<>  prsnnised  to  o|)en  a  wnice  between  Meriden  and  Waterbiiry  via 
Cheshire,  in  the  near  fMlure, 

NKW  l.ttNIXIN".  CON.V. — Thr  F^oatd  of  Water  Commiwioner*  of  the 
1:111. lull  III  iiii  'i'O  has  practically  decidtd  to  whom  the  contract  for  fur* 
nishing  tlie  remaining  ct|uipnient  of  the  new  jMiwer  house  will  be  awarded. 
The  comract  for  fumiibinc  tbc  generatora  anil  other  eleetricB 
nient  haa  been  awarded  lo^tbc  Crocher-Wheder  Curopauy.  Tlte 
calla  lor  dcTnrery  iu  ten  weeks  aod  Ibe  price  to  be  paid  is  f^aee.  In 
addltlott  to  aupplyinf  a  i«o-kw  geoeraiar  the  aoatiaet  lacbideg  ■otoca,  strtteb. 
board  aad  aU  the  iwida  wiiiag  of  tiia  power  hoaie^  The  ptoM  win 
he  ready  for  ap««tlen  ky  May  i.  The  mehinaty  tritl  he 
iaalde  of  tea  wtdks  and  the  siractarc  will  be  far  eaough  aleoc 
ia  (hat  tfme  ao  tliai  tbc  machinery  can  be  inileikd  widwut  4clay. 

DOVER.  DEL.^Tbc  Diamond  State  Telepbetie  Company  has  deddid  lor 
eMmd  its  Knea  front  Kmtoo  to  DoweTa  Chepcl  gnd  thciKC  to  Hartley' 
Abo  fram  Felton  to  Viola  and  Greenwood. 

WILMIMCTOK.  DEL.- It  is  reported  that  estimates  are  now  bcitajc 
prepared  for  the  ptapeecd  piaai  af  the  Wiindnnaii  Hcal^         ft  Wair 

Co«ii|iany.    The  oo«i  of  cotwraciion  it  cMiaiBted  at  fsoo.ooo. 

\VII.MIN<iTt>.N.  DKI..— Charles  «.  KiuU.  prenident  of  ilic  :i.w  Wil. 
minglpD  Heal,  Light  &  Power  Cumpauy,  cuntirms  the  repurttU  piiiclis<e 
of  the  firsywiae  stordMuse  of  the  Jciaav  ft  Moore  Paper  Company.  The 
~"  at  once  secure  plana  for  the  construction  of  a  modern 
lunue  and  the  entire  plant  will  cost,  it  i-  ■■.ill.  ah,  ut  lioo,ooo. 
DOVES,  Ui^I. — Tbc  liumuiid  State  Telii  a  nt  1.  <.i»pany  will  eMsb- 
llah  an  cachaage  at  ttarrillfloni  (ha  centre  of  the  great  Delaware  small 
fitlil  belt.  Generd  Maaate*  Rtber  has  approved  the  plans  for  the  ex- 
tenden  of  a  truak  ikia  tnm  Viola  aoutbward  prebabiy  t .  Shelbyvillr, 
paisiav  thioagh  Fdton,  FarnHagtoa.  tireenwood  and  Hnrigesiiie.  itai- 
riagiton  will  he  the  ocniral  point  tor  this  xrvice 

WEST  PATJI  BEACH,  FLA— Dr.  J.  E.  Liddy  and  aaseciatcs  have 
applied  for  a  ao-yaar  franchise  to  caubtiah  aad  epcrate  a  telephone  gygicnt 
to  cait  net  leas  than  $s<oeo, 

ROCKMART.  GA.— The  dtiieo*  have  voud  10  uane  bondi  for  «d 

cleecrir  light  plant. 

ri.r.l  RTON.  GA.  It  is  jirupoM-'I  t,,  inst;,  :  ili,  ,l<iiric  light  plant 
a  ijj  hp  engine  and  a  75  kw.  i.ij-cycle.  two  |.lii»c  ain  rnaior. 

l  .\.\TUN,  (;.\.— W.  A,  Carlisle,  of  C.aincsville,  tia  ,  is  engineer  for 
the  proposed  light  and  power  ].lant,  to  he  conitrnctcti  on  Etowah  Ki»cr. 

COHIRA.N.  (.A.— Bids  will  bc'  received  liy  W.  B.  Denbam,  City  CIcrh. 
nntil  I-"ebruary  6,  for  water  tower,  lire  pump,  boiler,  generator  aad  gOginc^ 
llic  water  and  lightinu  plant. 


to  he  pre 


f 

t -AKI.TOX,  GA.— U    I-     Edwards,   of   Athens,   is  reported 
paring  fn  develop  Watson  s  Slioals  on  lli.wd  River,  and  will 
current  lo   Carlton,  and  erect  a  cotton   factory;   probabh  COgt  Of  work 
proposed  $100,000, 

^A\■A^■.\A^.  GA— The  Savannah  Light  Company,  at  its  recent  igcct-i 
"IK.  decided  tu  build  a  new  conduit  from  tbe  power  booae  ts  ceonedt 
with  the  underground  system  at  Wnakrr  Street  gud  YoA  a 
distance  of  twu  inilc%.    The  cost  of  the  work  ia  cMlaialed  at  $l<k04)b  ' 

WALLACE.  IDA.  The  Mulbo  Electric  Litfit  ft  Fewer 
reported  to  have  petitioned  ihc  City  Council  for  a  frandllic. 

UOISE.  ID.MIO.  The  Indcpenden.  Long  DiaUnce  Telephone  Corepane 
contemplates  imdtirg  iniprovcnentt  which  wiM  tavofve  an  eapendlturc  ^ 
from  ffco.ooq  to  <8o.ooo  upon  in  plant  in  yu>i-^:  The  new  CKChaBgc  aad 
oUicc  building,  now  well  under  way,  will  est  upwards  of  tls^oaeTawl  tdll 
h.-  a  mmlel  Mruclurc  for  tbe  purpo«  lor  which  it  is  intended.  1^  acw 
switchboard  will  cost  over  »jo.ooo  and  niuipped  for  a  four-paity  ffaihtt 
iragiug  nysteoi.  it  is  w  bavc  a  capacity  o(  o.oao  Uoes.  A  i 
board  and  other  fadlitics  for  raral  lines  will  also  he  fniiallcd. 
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WAUKEGAN.  IIX-The  XcriU  Sliorf  El*cific  Ccmrany  »• 

JACKSUNV  nXE,  ILL.-K  <•  »jdlU«t  j^' 
for  the  conninictioB  9t  ■  «Ulllisil*l  ftaewe  llfW 

Al :r..RA.  ill-pi—  •«  '^■SSl-.^L 

■  u.,  A.ai    ILI  Th.  rV"tf  rOevkor^'  Compimy  ha.   pl»n.  for  > 

;„  b.ivr  ii»n«ftrrrd  90       ««n«oi       'tv  , '  -,„|,rtinn  «i  a  acw  ij.o«^ 
The  new  ompaiiy         shoriljr  «ifo— CM*  Hie 

hp  cl«  ti<  plinl  in  I'torU.   ^  jk 

MONON.  IN1.  -TI.C  Tow.    U  .r.  - /'V-Mca  .0  h.v.  t.  A. 

A.  W.n.«  »  --5  y<"  '"'-^h.M.  iot  ».i  cl«.r.c  llgh.  pUn». 

,.-T    WAYNK.  INU  -Thc  K«r  Murray  ^^""'J^^^^J^T^ 

„  „  ,0  ,Krmi.  i.  .0  .ac,««  ,ht  ^'^J^,  k.,  d«l<M  M 

MSKMINLLIOWN.   lA.-TK,   MwM  tS^.  ««  *  f*"' 

p.:,,,  n.c.  .reel  a  municipal  heatinf  plMt  iM. 

UKh.»;«  C««l.«.  f  1*^*  t  A.  t«  i.  cb..r»on,   for  ... 

.luring  lb?  «miu.f  ytM         WrtliWto*  ^ 

■ad  Itruw  caMn-  D«nn«  <)i<  P»<  '"^  > 
fjM^Vft  to  improyTttimis.    Th«  rxpmdm 

„,  .ccuring    ,n  ......  .i«h.  W««  f<»  til*  Wm. 

ilut  <-ncl         («•  iiili<rn  «oon. 

(  (»1-FF.VV1I  1  F  K  \X  —Tilt  Kaniaj  &  Southrm  EIrtUic  Kiilr«ad  it 
„,d  .0  he'  punning  I.,  huiW  ...  C.flryvillr.  I..  K.  MiKhcll  and  I'.ut  F..». 
t,(  St.  IUiUi«.  arc  h.ltkir)t  itic  projcd. 

I'lTTSBLKr.  KAN  The  Home  Ll»ht.  Uwt  &  I'owec  Cmiiiany  ba» 
a«j,rdrd  10  w!  T.  Osborn  ft  CflOIIWny.  ckCtrid  catfOMn,  K«»«» 
(  ,iy   Mo.,        coniTad  for  i(«  elMlfie  li|bt  plaaL 

Mii>\v,\v.  KY.-is.  s  K.Hcafi.  ot  C««i»«idii»ate.  hM  vciitiMMt  tor  a 

frarclMW  lor  an  cliC(fic  ImM  pl.int. 

noi-KiNsMi  i.K.  KV.-Tb*  CtaibvlH*  Biwufc  UAl  *  I«ril«»ar  Com- 

u,ny  lu..  pUcrd  an  order  mUH  E..I.MI  CnM  f«  "^"fT  *!' 

pu,;,  v.l..rd  ai  t^<««o  »ie^  Md  for  KMh  dthvcrj. 

and  Mh  Slr«(l& 

PRIVCCTOK.  KV.— An  ordlmncc  be  prc*cnw.l  »t  llic  next  (  oun 
«U  in^iiW.  .rtbwi«i"«  «"        "*  •  to  tlKhijil-M  tedder  lo, 

7{EW  IPEKIA.  LA,    A  .-sycar   lrancl.i>r  hai  been  t  ' 
\.,K,iT  10  "iH^:>tc  a.,  .licln.   'tret  railway  .y.tcm  .n  New   ll.e,i«^  Ihe 
.rtk   i.  1"  ^  '"K""  f"'^  ni.jtilli.      Il   I*  >«pect«d  thtt  the  Wt 

will  be  «M*ndr.l   1..  .'tilt'   lo»'>«  alM^m   l>.iyou  Tcil.. 

LAFAYKITIC,  I.A  Ii  i.^.1"..'c.l  >"""  inMall  al  ihe  maiiicipnl 
,1.-,-tric  Hulit  litl."!  a  «ri.-v  alicriM(ii.<  irurictii  aic  ifrtem  o<  about  ;5 
l.^h,.  ,nd  .„  u«  aH.-rn..tinK  cUTRM  «l  th*  Mkwtan  «Ua«l*WS  »IlO  •  ISO- 

!,,,  i,.,.ifr        ab....t  tv,u  milci  of  iBCMidnccnt  linn.  Owrli*  J.  Milter 

'  tLUSNVXiRTll.  MF--Tlie  ■«  HtAoT  ft  f I.80D  IBw  IVwtt  Omftnr 
i.  rtiwrlcd  10  li«~  FUMhM"*       I'""  ^  '  "  ** 

*iat«4  »b«  pcriMMnt  w»ck  will  «oi«io«iiet  in  »  ifcort  ti»e. 

Khclric  C<M|iMr,  •naDuiMMl  tM  »  «»«  <•«'  »«  ■«  »• 


wcr*  Riven 


Penoh^ut  River.  TI.e  dan,  will  be  of  conerce  a.vl  ''■^'"^■^ 
tion  ir.  .he  water  power  develop.nent  of  the  „ver.  TTk  wnpMV  »" 
expend  »i$o.(K>o  in  iitiprovenienu  thl.  •ea.on.  ..  . .  j,.  ^ 

UKXTFR,  ME.-The  committee  on  in«e«i«.tiog  th.  eleCfK  ''»^« 
.i.!:'doe.  no.  tepor,  a  .rc..  deal  of  Ue-l.^  t'' TJJ^' ^'^Ir  ^J: 
„o»l  that  there  U  .  «ul»bl..M|  bluck  m  tk  '^J^.f^V''*  fT/ 

um.  .he  pla...  f«r  <Im  IK«  IWWW  l«.««  «bkh  -N,  J 

«be  Mannidim     the  Immm  *«•  *«» 

BALTtMOKE,  MIX- Tbe  W.verly  barn  of  the  l-iteJ 

IM,  of  a  number  of  »r..    T',.  ear  b.,n.  will  '^'^  "^r^'rf 

M.e.  i.  being  ,he  In......      f  ihe  offkiaU  of  th.  CMqiMT  «•  « 

Ibe  property  ami  erec.  new  bam*  farther  north.  .  ^  . 

«rri<e.  and  il  interest  enough  I.  arou«d  an  a,.,.ropr.aUon  **1  fct  €MM 
lor  al  the  annual  Icwil  meeting. 

r,[T-r<:;.-!F!  n,  MASS.-The  City  CuuneJl  ha»  »<lople_d  aa 
,lu.  ,i,.y...  v.  iKiii^.n  the  l.egis4tt«lf« 
head  v.,  bin    half    »    mile   of    Mof*   «d  Slf»Bi. 

WEST  MEDWAY.  MASS  -  Th.  KMn  M«  ll-H 

the  v.,i,ion  of   the   1-:<1„0«  Ill.-h»tf^.  ?  to  •« 

.  ,  ),-.  The  number  of  llgh".  id  ICW»  bM  bM  «» 

„.ee  itg.  u,  te  Wd  «  **  .mr.  Wl  Wodt^idy 

,h.  town  .01  ta  hM  S»  «HM<def  tbe  .-rtliJi--*  •»  •  "«w 


LYMN, 


•rwB  »■  "»d"  -»»   f°'  '•"^  eonslructiot,  . 

XSTf-^S.^  Vermont  Marble  Com,«ny.    The  cm.-ny 

^  ,  'io"         Mount   Tabo,    ,0   g.ue.ate   power  ,0  operate 

llM  HWcliinery  in  the  quarrira. 

NORTH  ADAMS,  MA?5_X  been  pre«n.ed  in  Ibellou^.^ 

^n«mrr  ,.f    l..-  North  Adam.  i:-.  l-igh,  Company,  lu 

MunrM,  Sin  .ay  atJ  FloriJa. 
BOSTON,  MASS,-The  ga.  «o,nmli.l.>o  b»  «iv«.  •  J"^**  «" 

-  Mnck  IIMkiii*  tbe  lo.al  capital  JjjO-o**        W  . 

ca  lor  die  cwopiiiy  «nd  nipUined  th*.  .be  proceed,  for 
v»rt  to  be  UKd  in  conatryrtion,  additions  ai>d  in  paying 
Mum  Indrbtrdne,*.    Frank  H.  Rich,  ehairnun  of  the  Board  of 
tMM^irVM  pr«tM  .md  intiinaud  thai  he  wv^iW  oppo.e  the  pet.uon. 

BKOCRTON   MASS.-  Repairs  to  the  electric  ligl.ling  plant  of  lh«  City 
Han  .Ha.  >rr  rMlma.cd  -ill  co.t  ».,«o>.  will  have  to  be  ""^  *'*J[^ 
The  coron.......     .1  City  Hall  held  a  meeting  la«i  CICIUIW-  CUM  *>"t™*» 

M  Ix-onard  sair.e  be(..re  the  commi'tec  and  uigej  0)t  muaMf  M  IMBIH 
ihne  repai"  this  year  il  the  effic.e.icT  •!  tile  V»mlt  10  be  maMBMiM. 
He  bu  tewmttKnded  .hc«  cha.«e*  for  letMral  ytu*  »"b<>"t  r«"lt.  The 
HM  WW  ittatmti  thli  glfair.  ate  in  a  rather  serious  cofiflition  as  « 
«r  Ibc  MXifCt  tl  Olbcr  city  govemmcn  .0  make  j.r  |v.  ,,;,..•>» 
IbM  the  «l«inM  ar«  in  »lieb  Conditi..n  l..  day  th.u  general  repairs 
he  wdc  on  thnc  and  oa  tbc  dynamos. 
LAPE£R>  MICM.— W.  E-  Brown  and  Joiu-ph  II.  Crawford,  of  riint. 

■  Ihr  •  tonchlfc  to  furnish  light  and  heat. 
LAWSISti.   MICH -The   I'iatt  Heat  &   P«r   <  .,m,.any  bu  mured 
piKlically  all  of  the  right  of  way  for  the  G.,v.  I  I  .  I.    elcclrle  rnhMy  ""d 
•Bfiounce*  that  the  road  »■»  be  built  durinn  u.t  >r:.f 

MARION.  MICH.-  An  .Icclric  light  franchise  lia«  lieen  grimed  to  t, 
S.  George  of  thU  place,  the  franchise  stipulating  tha.  the  plant  shall  be 
In  operatlo'n  by  July  4.    The  plant  will  he  run  by  wmer  power. 

GRANU  RAl'lUS.  MICH,— The  tira.id  R«i.id»  A:  Ba.lli:  Creek  Inland 
IjJies  Traction  Company  reports  that  it  has  the  ri|ht  9l^'*»f  tor  i» 
^«opo^ed  line  practically  all  secured,  and  lb*!  the  Iftid  il  fCIMBlUr 
certain  to  be  built  during  the  cvining  seawo. 

rONTI\C  MICH.— Tbe  Cliiiluii  Ri»er  Penwr  CgiB|iinr  bb«  SOMI  rt- 
oiganiicd  and  auuluilblil  iiwk  -!«  he  pDfh«d  ■>  Wlidir  9S  iHWitte. 
H  *on  Schoo,  uf  Dauelt,  ii  oenmlltaB  enginrcr  ter  the  new  cdwpany. 

MANISTF.E,  MICH,— Bmsmii  Pwber,  of  Wil«i»  l»  M  haec  var- 
chasecl  the  ga9  umI  «9MlriG  Kghl  piboto  here  ind  will  piehddy  btthe 

improve  mnii'i. 

BAXCKOFT,  MICM.— UoH  Stoddwd.  lepCMWltlllB  »  Seiiaew  ran- 
CBB  h»  blhod  fi«  Ml  eleelrle  NllMiiV  Ifendlhe  M  Bancn-fl,  .md  f.,r  fi 
eautrais  to  Wght  Ihc  Tfllifo.  He  vKtn  to  light  the  rilb^.  un.ii  ,  ,,1 
each  night  for  $50  per  lamp  per  year,  and  fmiii«^.  ir.f ai..le»ceiil  lighting 
,1  ,j  cents  pel  kw  hour.  11"  .-..mnany  i.rol«.-rs  10  iiUlire  the  r.jwer  ...f  thC 
ShiwHisei'  River  anJ  lighi  .Morrice  and  IVrry  .is  wtU  lla.wtoft. 

FARMlNt-lON.  MINN.— t  liarlcs  Hevk.-l.  .^f  rr.jvi.ll.  WK,  hom  pc- 
tittened  ivr  a  fraiichiM-  (.r  an  el.-ciTic  liah-  ).li."l  1... 

REDl.AKE  FAI.l...^.  MINN.  K.  Hr-'j.  •--^  RHlaU  I'lU*,  is  TcpoitMI 
)iH«I«»ted  in  the  cwMfiicii^.n  ol  ,10  elcc-.i.c  :  i:ht  plain. 

WATERVlUf,  MINN  *V  M  Bird.,  r....!^.  }.  |ii<-scl  anl  others 
art  toletcited  ia  tbe  formliun  «l  a  coiMi-unj  ».  Ii  *  .ipiiiil  of  **.i>iH> 
la  GpailnMt  m  electric  H(bt  plant. 
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lANNDN  FALLS.  MINN. — Th«  w.ilcr  jruwcr  ;iUii:  nr.  Cain.uii  Hivcr, 
pUm  Ur  »hiiii  have  been  pending  jar  fQsae  liinv,  uitl  be  ^on^uucud 
tkit  jrcir.  Power  be  tranimitted  to  NorlhAeld  and  Cannon  Fall*  and 
fMiiilgr  to  Red  Wing.  ^1.  von  Schon,  of  Detroit,  Mich.,  it  chief  and  con- 
taltiog  rSKir.crr. 


BOUtDCRt  UONT.— Edward  Ktnncdjr.  ol  Baiin.  Mont^ 
ii  at  MumctiMi  of  M  dceifie  lighi  ptaM  m 

GBEAT  PAltS.  UOVn—TU  Roefcr 


ia  iatercatcd 


inpiwcncnt*  in  io  civIcib  Intv  Mid 


BU  I  It,  MONT. — \V.  H.  Reber  haa  made  application  for  a  4  '  .vcar 
dntric  light  franchite  fur  the  operation  ol  a  tighliog  tfitera  here. 

ItlLAN,  MO.— Tbc  Milan  Tckphooe  Conpany  In*  been  airfd  to  die  Bell 
Tdtpbm  CMpasp  ia  cenaidcnltm  pt  f  lOivdob 

ST.  JOSEPa,  MO^The  pniMaiiian  to  bnU  ■  Irollcr  Hue  fnn  Twa- 
torn  w  Cbilbeotkc  liu  been  revivrd  and  it  now  looks  aa  if  Ha  road  would 
bt  hnlL  Cbicaco  and  New  Yodc  capital  ba«  been  intereated  to  lite  MOOMt 
af  |6M,«oa> 


ST.  LOUIS.  MO.— Eu»»nc  C.  Slevin,  Edward  V.  P 
aad  C  A.  Cunningbam  have  applied  for  a  (rancbiae  ti 
•pmite  aa  tifcuia  laflwajr  frvai  St.  Loaia  to  Fanooa 
n*  acw  t««4  will  dharltn  iha  f am*  fma  FloriaHBt  to  St, 


Schnridcihabn 
conatruct  and 

■d  FloriaHBt. 
Jaaia  bf  ahoat 

In  Bill  if.  Tbc  ptOMOXrt  agree  to  bet^  work  witWfl  afat  Mootba  from 
dilt  of  acetpanec  and  to  have  tha  road  catoptttcd  wiHtio  two  jtm. 

VAXDALl-V.  MO.— Tbc  City  Cotincll  ha«  granted  the  Vandaha  Elec- 
tric Light  Company  a  20  year  franchiie.  The  ratrs  for  lights  are  prac- 
tically the  umc  as  heretofore,  but  the  provinein  m.i  t«  that  the  lighta 
Hint  be  up  to  the  standard  all  the  time  or  k-uiuumcrs  need  not  pay 
tbc  ratrv  The  city  will  pay  75  cents  for  ifi-cp  ligbtt  and  $1.35  for  Ji-cp 
tigftli,  Mr.  Bcsbcart,  who  own*  the  plant,  ttatca  that  be  expccia  to  or- 
paaltt  a  Mock  cow^aay  and  wilt  a^uip  the  pUot  for  both  Mipbt  and  dagr 
lerricc  and  farniali  power  for  maanfaetoriog  porpeaca. 

PIERCE.  NEB.— The  Pierce  Electric  Company  i«  con»iderlng  the  in- 
ttaliation  of  a  storage  battery.   M.  J,  Hcnalrr  is  manager  of  the  company. 

GRAM)  ISLAND,  NEll— The  City  Clerk  writei  ihat  an  election  wilt 
be  b»)d  on  Maicb  6  to  vole  on  an  is?ue  of  J,t«  nnn  horv.l*  i-it  s  mtmieifial 
flrc-.ru    tifht  plant. 

WAKREX.  N.  H.  "I  he  I'.  ikrr's  Ki-.  rr  I  ,■  1  f  ;ili , Mr  (.tjinpany  at  itj  annual 
•feting  «>-ii:  l  :  ■  uivkus"  u>  .'.ip  '  iI  .k  r-j  S.i..M>o  and  to  bifta  eofr 
stmclion  as  %oon  aa  the  i;ruun>:i  Lip-n^        the  spring. 

OR.ANGE,  N.  J. — Pre«s  rcycr'-.  that  bid*  will  be  n-Mivr-l  by  the 

Committee  on  Street  Lights  until  i-ebruary  5  for  ligliting  the  city  for 
three  and  five-year  terms  from  December  i  next, 

NTWARK.  \.  J. — .Application  has  been  made  to  the  Board  of  Works 
l.v  tlu  i.na«t  Line  TcleiOione  Cumiuny  for  a  franchise  empowering  the 
concern  Io  cunstroct  a  new  iclepbonc  arMcn  ia  tbl*  city.  The  company 
asks  the  right  w  oooatraet  eaadnila  ilmtagh  atary  laiporiaBt  flMroagkiua 
in  Newark. 

TRENTON,  .V.  .L~.\I  the  «pecia1  meeting  of  the  Board  of  Freeboldera, 
January  i;,  a  r.-a'hf'ie  wn-^  3«Vrd  ^y  tl^e  Trenton.  Fwinf  ^  Hamilton 
Traction  Comptln>   t.;  ].:>■  tr.uki  '-n  •.r'.cral  cuunly  in  nnicr  tn  tx'fiad 

tke  Trenton  street  railway  lines  m  the  dircctioa  of  Trenton  junction, 
lUmiiii  n  Square  and  within  half  a  mile  of  AUentown.  The  matter  wa* 
pljcrd  m  'he  bands  of  the  Road  Committee  and  will  be  considered  the 
Februi-y  n.irring, 

MACtDO.N.  N.  Y. — [1  is  probable  that  an  election  will  soon  be  held 
to  vote  on  issuing  bonds  for  an  electric  tight  plant. 

LAKE  I'l.ACIO,  H.  Y.— AppUcatioa  baa  been  aiadc  to  Uie  County  Com- 
miskionrts  by  th«  toil*  foT  ptfigaloa  to  Mid  and  optfato  a  launlclpal 

lighting  plant. 

BROAD.ALniN,  N,  V  -  l  lie  Stale  Ga?  (  ommiiaion  has  granted  the 
appUcalion  of  the  Broadalbin  Electric  Light  &  Power  CotiHMUiy  lo  do 
boslness  and  is*ue  $40,000  bonds  and  $7,Soo  of  ttodc 

LOCKPORT,  N.  Y,  The  Lockport  (Jas  &  Electric  Light  Con 
decided  to  tmprov-r  the  local  street  liKhlinn  system.     Enclosed  a 

wiU  be  imtatled.   O.  U.  Diatl  is  aupcrinlendent  of  the  plani. 

SYRACUSE  M.  y^Tlo  Mi^m,  Lacbpm  &  Oatario  Fower 
is  makiac  pMpocaiHwaa  lof  Ike  cMetioa  of  aaotlicr  4e«Me  line  «t  Pteel 
lowers  paralioIiBC  ^  <"■•  wUd  ■  partially  conqdalcd  batwatn  thia  dly 
and  Idnfbpaet. 

MEW  YORK.  M.  Y.-Chty  T.  HtilefclBaon.  Cbainaaa  of  the  Ceiaiaia- 
dan  on  LifiitinK.  baa  recooBKodcd  to  the  Board  Of  BMiinir  tbat  9iae>- 
«ao  b*  appropriated  to  cany  on  the  work  of  aalbwajra  far  ticeliie  and 
aibet  wirca  in  the  iwieoa  bacoarta  of  the  dty. 

SENECA  FAIXS,  M.  Y,.— Tba  Intnwban  Gh  Canpany.  wbich  aap- 
iRa  tai  to  Geneva,  Sencea  FaUa  aad  Aahata,  ii  reported  to  ha«e  par- 
tM  plant  a<  the  Seneca  Ediaaa  CoBpany.  It  ia  aaid  to  be  the 
of  tiw  IniecurbaB  Canpany  to  camtfad  an  clfchle  tight  plant 
ai  Geneva,  to  anpply  Geneva.  WaMrtoo  end  Seneca  Fall*  tiith  cteeirieily; 

BIACK  RXVER,  N.  Y.^  new  bydro^bctrie  plant  ii  to  be  iwtdkd  at 
tbh  piece.  Mr.  J*  B.  Tayiar,  the  owner  of  the  IXralattom  Gaa  Coai> 
pany,  i»  baebinv  tbe  proieet.  There  i*  avalMle  Obent  4,oeo  bp  at  l|»w 
•aier.  Tht  ctirreat  will  be  tranmiitlad  10  Waiutowa,  y  aflee  distant, 
aad  maiMd  for  a  new  lithtinc  ipeieaa  end  other  pnrpeeea.  The  develop. 


mcnt  on  the  Black  KiM-r  w  ill  u  ili^e  tlie  entire  flow  at  jo  f.>7t  head.  Mr. 
C.  C.  Burns,  of  Wuiciiuwii,  is  ibc  hydraulic  engineer,  aad  Mr.  Bci;  lU 
Shepard,  of  Black  River,  is  consulting  and  electrical  engineer. 

ROCHESTER,  N.  Y.— The  propositiot;  hs*  been  ina.1e  !ct  tite  city  by 
local  engineers  Ibal  In  Its  two  great  tiunk  seweis  Rochrurr  [losseaaca  a 

wati?T  ^rtvefr  »uf5cienf  tn  ^pvplr.p  tna  hp  daily  at  a  miniiitum  estimate. 
Tl  ri.1  two  6^w<Ti  <:iitii>  iiitii  tin-  river  gorge  fully  »oj  feet  iibove  tbe 
levci  ol  tbe  rnrr.  ;n  d  ih--  ^cwiiirt-  ;iruper  is  80  diUltcd  Vy  the  Alt**  of 
water  and  the  tnrf;  fi.ir»t  .,',.t  which  it  nm*  that  tlu-  [i.jwct  :irr.(i>idng 
properties  of  tbe  Mailt  are  little,  if  any,  reduced  by  its  presence.  A 

tiieeUng  is  Io  be  held  to  discDea  Oo  prefect  and  the  adviiriiUitir  of  im 

stalling  the  necessary  plant. 

CARRINGTON.  N.  IX— the  citleeaa  have  voted  to  bane  ^lo 

and  light  bonds. 

Wii.Ll.STON.  N.  I).~.\  bond  issue  of  $t2,ooa  is  to  be  voted  upon 
abortly,  for  eatablishing  an  electric  light  phwl  and  water-work*  ayucaa. 

FOSTORLA,  Omo.— Tbc  Tol«^,  FoitorU  ft  Fiadlay  Railway  U 
nine  to  malte  a  forllier  estmaian  into  Telcde.   P.  W.  Adam  ii 
the  right  of  way. 

STRL'BENVILLE,  OHIO.— The  SleidienviUe  *  Fleaaaat  RdiMe  Ttao 

tinn  Conjpany  haj  applied  for  a  franchise  lo  enable  it  to  bitild  an  CXIeuSioa 

to  L.I  11'-.  c  View. 

MMjL.\V.  OHIO.— The  Toledo.  Bowling  C.reen  &  Southern  irsctioo 
«  nmpany  is  preparing  to  double  track  a  coaaiderable  POTtioA  ef  Me  Ci^ 

system  here  and  make  other  improvements. 

LOLU,  OHIO  Cnl.  C.  V.  Hard,  of  Wooiter.  and  W.  H.  Abbott,  of 
t"li-veland,  were  in  Ludi  recently  looking  after  matters  In  connection  with 
<lie  Cleveland,  Ashland  k  Manstield  Railway. 

CLEVELAND.  OHIO.— T.  K.  Hyiies.  of  Oeveland.  is  ptoiuolin?  the 
Sandy  Valley  Traction  Company,  which  proposes  to  build  a  line  fr-7iTi 
Alliance  lo  Canal  Dover,  touching  Oneida,  Wayncsborg  and  several  other 
to-a-ns. 

EAST  LIVERPOOL,  OHIO. -Arrangements  are  being  made  to  in«t»11 
a  new  switchboard  in  tbe  Bell  telephone  oBice  soon.  This  is  the  -.huJ 
awilcbboaid  to  lie  installed  and  wilt  accrmmf^.ttc  from  too  to  150  more 


CINCINNATI,  OHIO.— The  Cincinnati.  Milford  &  Lovcland  Traction 
(  om|>any,  which  recenliy  extended  its  line  to  Blanehester,  is  now  phinr.  ng 
a  fortber  extension  to  Wllmitigtoo,  with  Columbus  as  the  ultimate  oh 


SBELBY,  OHia— J.  W.  WilHaail.  H.  W.  HtM^hrsnd,  1.  E.  Will  and 
OlhCfO,  of  Shelby,  are  applying  for  a  franchise  fut  r.itranee  for  an  elee 
trie  laUway  into  totnb   tin  jrepoae  to  bnild  from  Shelby  to  Plymouth. 

CLEVELAND,  OHIO.— The  Lake  Shore  Electric  Railway  Company  bas 
closed  a  contract  for  a  a.ooo-kw  Westinghouse-I'arsons  turbine  for  its 
Beach  Park  power  station.   Aboat  i,ooe  bp  of  boilers  and  stokers  will  be 


emiXICOniE.  OHIO^It  le  announced  that  G.  A.  Vaugbtera  has 
itialnid  t  oaolfelKac  inttnat  in  tbc  Chillicolbe  Electric  Railway,  Ligbt 
ft  Fowcr  CgMpmy  and  wBI  toanaga  tho  property  in  the  future.  Con- 
aidenUe  new  cqnipnaat  will  be  pm^aiad, 

LIMA.  OHIO.— BIda  will  he  focilved  br  «*»  Beard  «f  FnbUe  Service 
umll  Febraary  ae  Car.  the  inMallatlen  of  a  power  platt  to  dnve  two 
i8-ineh  cenliifugal  pumpa  and  deliver  joo.ooo  fd.  from  Oacb  Haillit  a 
main  head  of  17  feet  and  a  otaximum  of  25  tttH  frielkn  InCtadad.  Foc 
farther  inforiaation  address  tbe  city  engiBeer. 

COLVH BV5,  OHIO,— In  a  recent  eonMMnieatieB  to  Ibe  Council,  Ceorte 
S.  Manhall,  city  solicitor,  expieiscd  tbc  belief  tbat  eowercial  ligfating 
by  tbc  city  ia  the  only  solution  of  the  electric  light  qneelieo  in  Columbus, 
and  aslted  tbe  Council  to  petition  the  Legislature  lo  grant  to  cities 
tbat  power.  The  city  now  has  a  splendid  municipel  plant,  with  its  pole 
line  complete  all  over  the  city,  and  it  skoflld  be  cewparativciy  iac9ipeiiai*e 
to  increase  Ibe  capacity  of  tho  plant  to  fatnfali  dl  tkt  people  deelting  It 

with  electric  light  and  power. 

BAKEK  CITY.  ORE.— A  representative  of  the  Pacific  States  Telephone 
ft  Telegraph  Coaipany  has  been  loolong  over  the  ground  here  with  a 

GRANT'S  PASS,  ORK^The  Candor  Water  ft  Fower  Coaipany  haa 
pofdiaicd  the  plant  ef  tbc  Ginnift  F*ea  Whtcr,  Ughi  ft  Fewer  Ctoapany 
and  will  aMhe  impcovenwnta  to  aaaa. 

COTTAGE  grove;  OBIL— A  coaipanr  baa  bean  acgaaiMd  tar  Oe 
PBTvote  of  coaaimeiiag  a  tetepbene  line  to  Bcftewia.  A  capUit  of 
ti,5ao  hai  been  anbseribed  np  to  (be  preaant  time.  Analhcr  OMeling  will 
be  held  February  j  far  •  farther  discns^oe  of  plana. 

GRANITE.  ORE.— Anihonr  Mahar.  of  SnaipMr,  Ore,  Md  W.  B. 
Hard,  aw  proeMtlag  a  peeieet  lee  the  bulidbig  of  an  elcattle  talhmy 
frOB  Snnpier  to  Granite  and  on  to  tbe  GreenbonM,  ^  Ktd  Boy  and 
AIbm,  the  nria  object  belag  to  ftimlah  traaaportttlan  to  tbe  amiter  at 
Sinapiter  or  to  eal^e  poiMs. 

FORTLAND,  ORE.— Tba  ayndlaata  whkli  baa  been  fecoMd  by  MotEtt 
ft  Wbito  to  bnlld  and  operate  tn  eleelric  r aOread  between  Foriland  and 
Saleta,  Ore,,  baa  baen  cloaed.  Tbb  new  road  will  be  about  Ulf  lailea 
long  aad  the  coaatraetlett  work  which  haa  already  oommcneed  liaa  pro. 
gtegaed  aa  fer  aa  Cfaenawa.  The  road  will  be  leid  wHh  yo-lb.  ttod  latle. 
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tmi  tbe  eoBfintttlm  tiifM^tfwit  «ai  te  at  O*  mm  nkitntiil  <hincitr. 
Ttc  worii  b  in  dbargt  ortinly  of  Bmtoir  ft  fTtimtrrti  cntneci*  af  New 
Vark  aad  Ponland.  «f  wbieii  Mr.  W.  S.  BMaMw,  ftiaUatt  af  Itaa  Naw 
Y«ilt  Bccirical  Sacictf ,  is  at  the  bcaA 

.  PORTLANni  ORK~-T«i«  naw  caofiaiiica  tuve  ttfllM  far  CrsBcMJaa 

lit  operate  !□  the  rily— tkc  Caacadc  Povier  Companr  aiad  ilic  BanfUM- 
\'cy<3ry   l-u<;i   Company.     Tba  Catcftde   Company  propoici  to  cstablull  a 

an.l  ..lit]  tliat  $^'5.o,L.,..,  a<iditionBi  would  ^xprnlrii  Sy  ilif-  conipiiiy  in 
cousiiiiflton  work.  M.  C  Uaaficid,  of  lie  ilm  f..  i  l  \  i  >*ey  fuel  Com- 
panjr,  tlaln  that  hit  eemiwar  htlradt  to  put  in  a  •leam  heatinic  and  cold 
atorafe  plant  and  amild  alao  (umiah  cleelTic  lislii  and  powir.  Tiw  pea- 
rated  vtat  arill  aaat  agvieainMely  ^rsiMMa^  l<M  laaaer  to  Ik  faraialKd 
tr  laeal  aafMil.  It  b  dtaifcd  ta  laalall  IW  ftun  lUa  tomirnt  iuaHtr 
U  llM  (ranebiaa  it  pMNd  !■  ttaa. 

WARKEN.  PA.— Tka  Cany  k  Caloabu  Stiaat  Balhnr  Caw  it 
prrpaxinx  lo  begin  tiia  cawlTiMilaB  «f  iia  fjajBaad  Una  batvaaa  Cony 
a<id  Columtiui  in  the  ipriav.  C  F.  Marib.  ef  Warrmt  3a  >»«a>da»l  •!  Iba 
cvapany. 

ALtETTTOWW,  PA.— HiSi  arc  tmhr  vay  ft*  iba  aaMtracltoB  af  • 
new  trolley  line  to  caoncct  BcthMicn.  CHwiutwi,  AHianoa  and  HaiB> 
mil  Willi  Allentotra.    Thr  propewd  line  iriU  be  aaMlar  the  caotfol  of  tba 

Kaat  I'enniylvnnia  Tracdoii  Comt'iiiiy. 

PITTSBURG,  1*A. — The  Corporation  Coiamiltee  of  the  Council  i  ti 
January  iq  re<'nfsint«*tt<l«-i4  psmn^t  of  tba  Ofdiiiaoca  graollac  IllO  SMitfa- 
<idc  Electric  .M^inuf.iu.n iuk  <:o[.,rMnv  -vmiiBiioii  to  asttnd  lia  Uncf  and 

conduits  m  till   y.irts  vl  the  ^outhaidc. 

iir,  t  :  rv,  r.\  -  l!id»  «i)!  be  received  uniil  f  .S.  ii  ^  .«  by  the 
L  untniiMioncrs  of  Water  and  Liiebtioff  lA.  M.  Breckenridge,  clerk)  for 
li(b«]nt  tba  atraato.  diy  buildino  and  hOM  hooiaa  arilh  alfctiidtT  far 
paria4v  af  l  aad  iv  yearf.  commencing  Juij  i|  l9ot.  , 

CARLISLE,  PA^Tha  Ctunbarland  Valtry  Railway  Company  has  de- 
cldad  U  optfMt  iba  Wagraeabam  Bnach  and  ib«  Sontli  Ptniuyivaaia  road 
hf  daatriciiy.  Aa  alactrie  ptmtt  flaat  ntU  be  araeicd  in  fliaidiinlian 
arbicb  aitt  caat^  ttgiOar  wMb  the  Mat  ladtm  aqiil|M»Mt,  (ajjiMai, 

ANDERSON,  S.  C.-Tba  Saaaauh  Rtoar  Panet  Caopwy  fcta  bean 
ercaniacd  lo  dmlop  Gre«  and  CbtMhra  Shaata  aa  Sa«uMh  River. 
Pattlal  davahwoMot  will  be  nade  at  Siat  at  s  «ait  of  abaat  $«aa^a. 
J.  E:  Sirriaa,  of  CreanifUUr.  it  the  eBgiBaar.. 

PIERRE.  S.  0.— Tbc  Simm  Pialb  laierwbin  Elacirte  Railway  Cbik 
pany  anocKiaen  that  it  trill  baild  a  line  in  (be  aprblc  in  a  ^mfliiealeiw 
dirrction  to  Parlier. 

KN'iXVII.Lr..  TbN.V.— Tbc  Knoaville  ft  UaiyitUe  Raihraaid  ina  akfaed 
for  a  franchme  i>v<t  certain  »trret»  of  this  city. 

OAYTON.  TKNS.— The  Rliea  County  Electric  Ufht  Conpaay,  of  which 
\V.  J.  ttolnun  if  nuiierintrndrni.  contemplatet  repUdng  its  mitine  and 
Kc'  'Tjl'  r  'A'i^fa  macbinrt  of  larger  >ire. 

NASIIVILLK.  TKNN.-  It  ii  mated  that  the  Nafhrlllc  Home  Tr'pyh-,fi<- 
Cotnpany  wii  I:  i.-ni  -he  inatallalion  of  a  telephone  tystem  in  N':i'.hMl1? 
durinfc  the  pre-irf-ni  year.  Tbe  cuinp.my  expects  to  l»av^  «,«ois  tr  >-,i;i..nr? 
ir.itallrd  witbin   two  yearn. 

L'ALXAS,  TEX, — Atinounccnirni  it  made  thai  the  Dallas  Omsolidated 
Electric  Street  Xailmiy  Caofaay  WiR  tpaad  mra  tban  |MO,aBa  in  |r»> 
prevcaraia.  Of  ibia  am  Ma^aaa  ta  la  ba  tiatd  lit  tba  laevaiaa  and  1m- 
pra¥CB«nl  af  tb*  lelUw  alaek,  while  lb*  rrmaladrr  fiaaiaaak  wRl  be 
cxpeadad  in  iracbase  and  eencral  iamiuacilianfc 

BEAUMONT,  TEX.— Kmr naive  improncaicMa  arc  to  be  oMde  in  Iba 
Mlht  flint  of  Ibis  city.  The  company  iiai  awarded  contncts  fdr  eew 
and  >m|iTu%ed  machinery  in  the  power  bouse  and  Iftht  plant  »uf}iciml  to 
provide  for  ini.':r<-n«(-d  k'apnctty  to  Fiipply  6.000  additional  Ugbln.  while 
the  prrnrnt  light  nTvicc  will  he  incidentally  bettered  and  improved.  Ibe 
iiiit*tovrinetit4  wilt  cost  otfj  $50,001?. 

(t.\INKS\'II.I,K.  TKX,— The  annual  mectinit  of  the  (iaincsvilte  Electric 
Rnilwij  A  r.i|{lit  t  i-iitipany  lun  ju<.t  been  held  and  ttir  fntlnwinng  n.'imcd 
oltwei*  eit^i<r«t:  Edward  J.  O'BiernCj  01  Atiacta.  Ua.,  prciiidcoti  dta.  Am 
i&iheri  of  San  Aaiaaia.  Tea.,  akciiMaidanii  W,  11.  OfMaut,  «t  Gainaa- 
villa,  laeraiarr  tad  mmaari  W.  L.  Grtciiiill.  ef  (ttioeavfllW  treaaurtr. 
The  caoipany  d^rca  •«  put  the  plant  in  betler  eondhion  and  aapaoa 
i«  taba  «ip  Iba  railway  prajact  bt  due  aaasea. 

bfOAS.  VTAHf-^harlca  A.  Rabaitaan  la  icported  ta  be  pteparinf  .je 
exahtisb  aa  ticctrie  Ucbl  and  pawer  piaiH  at  Oiia  placa.. 

yoRTIIFlELD.  VT.— Hm  rillaitc  traaleei  arc  prtpariaf  a  report  aa  to 
the  COM  of  buildlnii  and  aquippliv  a  new  alaclrle  llilM  plain  and  «tU 

rail  a  (pecial  meeting  agon. 

<  ttlOXrAI-  BFACH.  VA.— file  Town  Council  ba*  franie,)  Capt.  E.  S. 
K  iii.hii;     iiiiK-iii^e  fi.r  liicliiin^  the  lonn  By  eltotriclty  aod  fof  ibc  at- 

■..Mivbnitir.   >tt   a  t<lr[>hrTU    ^eTvil:e.     The  elecltic  Ugbl  plant  nOW  IWed  10 

lii.-ht  the  h'.'til  at  ttir  H<-acli  will  Ik-  erilarci-d, 

Dl.SMI'lA.  \V  \sll.  ;-ihn  I..  .Miirr.ir  ii  reported  to  have  pelitlDned 
ihi   *  t-uncii  for  a  ftanclinc  lor  ..n  rkctric  liaht  aysteai. 

kK.N.NIAN  K  K,  WASH.-  (i.  l:  W  r-1.  r.f  C^nene-.  Idaho,  ha«  iwcjred 
a  franchirx-  Jiiul  will  isiiibli^h  i»;i|i;-  w  'tVi  ji'-ii  an  elrc'Tic  li(tl'l  I'l.»nl 
V.rrr, 

TUkOA.  WASH.— F.  J.  and  t,  W.  Maboncy  Iwve  ptiilivnrd  the  City 
r  ii!iol  for  a  franchlK  to  iiwali  and  operate  an  cleclric  iigbtt  beat  and 

pomT  plant. 


CEKTRALIA,  WASH.— Tba  Ctaitalia-Cbcbalia  Eltciric  KjuUay  fiau- 
cbiae  haa  paaaad  fbe  Caeaeil.  It  pcwridaa  far  a  railway  ta  ba  belli  b» 
twem  tba  t«e  dtiaa, 

DAVENPORT.  WASH.— The  Spdbaae  k  Kg  Bend  Electric  Railway 
ba*  adtcd  for  a  franaUaa  Ibmngli  Unaln  CmiMy  tad  the  nailer  wrUt 
be  taliea  op  by  tba  Caualr  rnwniliiiaaira  on  Pehtiiary  ta-  Paocnpeti  baa 
alio  bora  aslwd  for  a  tayear  ftanebita  ibreeib  Ita  alraaiib 

BELLINCIIAM.  WA.SH  — Tlie  County  CanmlBinnen  are  reported  to 
have  (ranted  to  the  Whatcom  <'»uniy  Railway  k  Ufbl  ComtMny,  of  obkh 
Francis  E.  Frothljtgbain.  of  Bcllinabani.  i^  manager,  a  franchixe  to  con* 
struct  lines  and  conduits  ovet  the  road  connecting  this  city  with  ihe  Nook* 
l''alls  power  plant,  for  the  trnt5*t«nfci.it>  of  electriir  f^mrr  ti.i  Bell- 
ingham, 

OLYMI'lA.  WASH.— John  I..  Murray  ha*  a«ked  for  a  <r»nch>»e  for  * 
ttean  bnat  end  alactric  Ufbi  planl.  It  ia  pnipoard  to  erect  a  tntga 
flant  ea  An  mler  front  in  Ibc  mill  dinriel  at  the  bead  of  the  bay,  whiab 
wIN  ftiniih  ateam  far  heatfaiB  pnrpaaca  ta  tanldlnia  in  tba  bniiacia 
aeetiaa  and  alKlrle  currant  for  power  aad  Hahtlng  patpoiia  le  paxbapa 
a  more  extended  territory.  One  of  the  iniercsling  fealurea  of  the  plan 
is  to  utilire  waste  material  friim  srveral  of  the  biff  railla  OB  the  Water 
fron:  for  fuel     The  Cl•.^t  of  the  plant  is  cstimalrd  at  Sud.ooo. 

VANCOLA'tR.  WASU.— Manager  J.  R.  Harvey,  of  the  Vancouver 
Flectric  Light  St  Power  Company,  lifin  ^nn-iMiice-i  Th.it  rhf  en»ire  stock 
<'\  Ihi:  orpo ration  hax  passed  int.  -iii  'i.init  ri  II-  W  <;-jiti[r  ■  Port- 
land While  iIh  ptlee  |Nud  baa  not  been  maile  puhiK,  it  if  understood 
that  the  aaonnt  reedwd  waa  •aaa.aae.  It  ia  mid  llM  tbc  pnstbaaa  waa 
■idt  by  Mr.  Caadc  an  behalf  ef  hiiuelt  and  Eaalem  caipilallala  dawnna 
of  cmcriiw  Ibc.  Kihilec  Md  af  tba  Nacthwaai.  Mr.  Rarrcy  ttMet  that 
Javr««eun.tt  lotalins  ffa,eoo  are  planaad  for  tbii  year. 

BBLOIT.  WIS^W.  H.  VnMcltr  la  bMertalel  in  the  efmelnilian  af 
a  eempany  ta  baUd  a  alraal  railway  la  BaML 
SHEDOYCAN,  WIS.— It  ta  ilaitd  that  iba  Qdaaaa'  Ttlqphana  Ca» 

'  pany  irill  expend  $30,000  in  ioitaniac  autoautic  lelcpiiaaea. 

OCOXTii.  Wlr-  lii.ij  will  be  received  al  the  cfBce  of  the  city  clerk 
lullil  February  t>  (Or  larniNhinK  tbc  city  for  a  pciiinl  of  tiirce  years  Jo. 
aiofa  «r  leaa,  kc  laatp*  of  tiaoo  cp  each,  le  be  operated  all  niiht  an  a 
nocalisht  scbedole.    Jcor|ili  Poeqactte.  Chairaan  Electric  Ugbt  Cam- 

mission. 

OLDS,  CAN'^ — The  town  ia  trying  lo  aecuie  an  electric  lijihling  plant. 

Addf.   ^  ll-i   11  ..s 

CALUA1*V.  LAN.— iuc  C)i»  Council  ia  considering  plans  Isir  iiQ  cleciiie 
IiKhting  plant,  to  cost  tJO.OOo, 

PKIXLF.TON.  CAN^P.  E.  Voiibi  bat  decided  to  erect  an  electric  Kfhi- 
int  plant  aa  Ibc  Wwalbiwrf  nocr. 

CHlLLlWAC  B.  C  CAN.^  M.  L.  tU«b«  af  (U«  Mwn.  baa  Van 
cmiciiccd  i»  detlga  iba  new  plaat  far  tba  OGniwae  Light  4k  Power  Canpaay. 

PRUfCB  ALBiarr.  CAII.F^Hia  Cbiiam,  Tbramn,  Oat,  ia 

preparing  plana  to  deoelop  tfie  water  power  I*  aiMia  nanb  of  here  ta 

supply  the  town  with  light  and  p^wer.    Addraa  Mayor  Cowan. 

CALGAKY.  CAN.— The  Canadian  Padlk  Rallread  Company  wilt  develop 
tba  water  pawar  at  KananaeWa  PWIi  and  tmnaorit  il  to  thit  city,  a  dianaec 
ef  4a  mlBf,  for  light,  heat  and  power  pnrpaaca.  iUdret*  Snpi.  Daaall, 
Calgary. 

WIMNIPEG^  MAN.-BfaU  will  b«  reccivcwl  by  AMerman  j.  C  Uv 
aaa,  dwIiieB  aC  tba  Pita^  Water  and  Light  CaBiniuaab  nnlil  Pabniaty 
la  for  ma  In  an*  iatiat  allefnatinC'CurreM  are  lanipi,  too  to  aoo  cut* 
outa.  ta«a  at  bar  ceaMtnteerrcnt  tianefemcis.  and  tsro  seo-hp  electric 
groeraien. 

WINXIPEC.  MAN-  Thf  Win.iipes.  Selkirk  &  Lake  Winnipe*  F-lec- 
Iric  Railway  has  broken  the  negotiations  for  thr  eaU-  of  its  propcity  lo 
iht  Wintii|>eg  Street  Railway  Coapaoy  and  applied  to  ilic  Winnipeg  CHy 
Coiinril  for  prrmivvion  to  lay  raiia  aa  tte  city  street!  and  bring  ill  Nnaa 

into  the  heart  of  the  city. 

?T.  IttllN,  N.  B. — -The  <"ouncil  has  ailopted  a  resolution  aiithortitlii:  the 
Safety  Board  to  employ  atl  ehcttlcal  ttlginctr  to  e*limiilr  the  covl.  ,tc  . 
of  csiahliihing  an  electric  light  plunt. 

ST.  JUIIN,  N.  ii. — At  a  aKciini!  of  tlir  town  auiluwiiics  recently,  the 
praellKili  eagbKcr  revetted  in  favor  of  tbc  plana  aa  anbndtted  by 
fbe  Cnnd  Pallc  Water  Power  Coniiiany  for  the  develepmeol  ef  water 
IHtnei   ii:  tlrjitid  Fji13s, 

BOBCAYCEOK,  ONT.— Our  le*  t.  Stewart,  vili^gc  ckrk,  writes  that 
Iba  peepoaed  nqmbnpal  tleelrie  li^l  and  power  pfiat  will  catt  from  lio,' 
OMi  10  $is,oaO.    Bids  win  Ik  caOtd  for  In  a  few  nontbi, 

W'l  )l  )|t(-Ti  >t  K.  ON  I  -  Iti.l?  will  he  ri  (i  i>ed  until  Innunrv  hy  ,tohn 
Morri».rn,  t^ity  <  Urk.  f.u  $:fi,orsi  tionds.  the  pTuipcIs  of  wfncli  will  be 
expended  in  inij'Tovinc  the  water  wotltS  mi'l  ftectilc  ligl:t  system. 

C.I  LLITI.  ONT,— Tlve  diieC1<ii^  jf  tin-  <".nrlvh  iitnel  KjiUay  arc  coq- 
viilrring  the  eilenvion  of  ibeir  to  I'uilir.rh  LiVc  iml  He>ipclrr,  a  dia« 

t.-ince  of  abt-*ut  nine  inilfs,    The  rxteiiM'iin  will  pf.iK.ihly  co»t  Jmo.ooo. 

PU  ld\  ONT--  K  A.  NorniMi,  tirv  rlcit,  teimls  th.it  Ur.U  to  the 
.ini'iiint  cii    ^vil]  h^  >oM.  to  Ik-  ii  t-  l  ii.  ii-.itaii  a  new  clectrki  street 

iie'i-iriit  iii.u.i  and  to  imi.rovi'  till..!  roKti.i  ill'  ppritni  oiMiwiereial  and 

rcKiticiitiii  systtra  wliicli  is  uwiitu  Uy  ilie  kity. 
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Atftv  Ineerp€raticns» 

SAOtAMERTf^  CAL^Artkloi  «(  incwpgMllM  or  thr  Sj^riwx'nia 
*  K«k»  TlhM  Raihnir  C«eq«ny  bav«  licca  fiM  w^Oi  ihe  County  Chrk. 
Th«  pnrp.»r  of  th«  aaapaair  w  to  coiutriMt  and  oficfMc  ■  TaBwv  frgiB 
Sirrwwnio  to  Aubarn.  ■  tfilMiBc  •!  4«  ■«««.    Tfc*  MpitU  Itiia  wl 

Ihc  company  is  S7,5oo.i>oo.  •  ^ 

!  ">  ANGEt.KS.  (  Al.,— TTit  Mt.  Wlhov  lalhMy  C««|Mar.  of 

drn  i.   III..   \,rtn  innnpojnini   sttb  a  capiUl  Mock  of  «•c»^  The  di- 

rnl.r,   art    WillUm   K.    ScuM.   J«nic»   H.    Holmn   anl    W  S  Wrifht. 

ThU  comfsnr  mill  jtuunic  thr  i>liliir»«ion«  of  iht  I'auiJcna  &  Mt.  Wil. 
ton  Toll  Road  Company, 

JOII.ET,  ILL.-  ArtidM  of  inconxiratinp  of  >!i^  I  .|ir(  A  Sonthrrn  Tno 
tion  Company  have  been  fikd,  The  cji  ii.il  .'o.  k  j.  )|»,«M  wA  tbe  to- 
eoriwraiori  are  H,  A.  FUher.  E.  F.  Ki»lirr  and  otiirr«, 

IKDIANAPOLIS.  fXD  t  .>|nt  of  thi«  city  »n.1  rhics«o,  who  plan 
»o  build  au  eletuw  railway  hetween  thit  «ily  and  I-oiii»v-il!e,  have  ineoi- 
PWMd  tk»  luKwiataNi  k  LoainiUc  TllCtiOII  Company,  capitaliied  at 
|||,MMM-  Tbe  imrpannn  Me  J«tal  B.  Gtcdey.  RiAcrl  Candee  and 
R.  P.  IHmw 

OtAWTORDSVIULB,  IND.;— Tb«  Cnmrfanbvitlc  •  ITerlhvMtcn  Tru- 
lioD  Compaay  hai  tll^d  articles  of  litcorporatton  with  4c  S«iat*>  vf 
State.  The  capital  «t«l<  of  tlie  romjiany  i«  $ion,<io»,  Th*  ptafMCd  Um 
I*  to  atari  ni  C,  iv.  fordsrille  and  iia^a  thruuRh  \Ve«Iey,  W«yne»tomn.  New 
Rithniood  Wm,;..!,.  Ailica,  Ilillnboro.  Meloll.  Ayleinrurth,  Stone  Bluff, 
Newton.  \\  ilii  .m^rr  ri.  Kininer.  C-irbondale,  Judyiille  and  PnicT.  Spencer 
J.    Il  irii,   A.   I.    Mij..:i  4nd  J.   F,    McFarlaod  are  the  inciirporaiof s 

Nh'A  (JRl.t,.\Ns..  LA  Th..  Mgirra  Kailway  «,  Lichlillf  CbOUMBy, 
with  a  capital  of  $jSo.o.  ...  i,  .-  i- m  iix-orporited  and  wiU  •b»«rh  lb« 
Alsiera  Water  Workft  It  tUciiic  i  ompany,  of  Alitiurs.  La. 

BEATRICF..  NEH  — The  New  Ilotnr  TeU|.bone  Company,  with  a  capital 
of  iJft.ooo.  haa  been  incorporated  by  I'.  II.  Wood*,  of  Linfuln.  and  olhera. 

OREGON  CITV.  ORE.— Article*  of  infoiponi  i  1,  ,  ;,. .  r  f.U  ,i  by 
ib«  Oregon  City  &  Farmrr-i'  Independent  Tel.  i  i  .  .  i  ...iimiy  -^iik  a 
Mpilal  of  tSiBov. 

POKTLAND,  OKX^^Ihv  Oteigdii  Independent  Telephone  .'\5*ocution 
kM  bccR  woaiiMl  ia  Psniaad,  wllh  k  ahartcr  ncmkanMv  compritinr 
a  lute  mimtw  vf  ika  bdtpendcBt  cwwaiM  «f  dw  StiML  The  ofic«t* 
•n  F.  B.  SiMK,  ymUcnt:  S.  a  HimUmh,  viM^tacWi  P.  U  Btmn. 
wcreury  ItMuurir. 

LEBANON',  PA.-  The  MyrtMown  Md  S«nttb  Ldidnon  deetrte  cMaptattt 
have  filed  article*  of  incorporalton,  lh«  capitti  Hock  of  each  raaipiny 
being  ts.ooo.  The  direcluri  of  both  cnn«rrn<  arc  Or.  Walter  llih 
ten  .Miller  and  Harry  II.  Rdc<:1. 

II.MiRISBURG,  PA.— Charter*  were  ia«ued  at  the  State  Department  last 
we«h  lo  «ix  Weitem  Penn«ylv«iiii  electric  railway  companirt,  all  having 
the  aame  incorporaior*;  Shcnanno  Midland  Street  Railviay  Company,  7 
mile*  of  road  in  llie  vioinlly  of  Sharon,  f^j.ooo;  Northern  Middleiex  Street 
Railway  Company,  to  build  4  miks  iu  the  vicinity  of  Whcitland,  (14.000; 
Slwaania  K«(thern  Siiact  Riilmr  Canpany,  lo  bojld  4  mile*  of  line  in 
Ibe  TkiDiljr  of  Bbwoa  lad  HScfcory  Uiwndiip,  H*mr  county,  capital 
9*4iOO«;  Central  New  Ciatle  Street  Kailway  Conpanj,  to  balM  oac  aiife 
of  line  in  New  Cutle.  capital  fi.o^o;  Slicnanxu  SaodKni  Stmt  Ktilwir 
Company,  tn  build  j  ratlei  of  lire  In  rhe  viciaily  of  Wkaillaad.  ea(ltal 
tld.noo.  The  incorporator',  ari  K.  :ir  l  Riflqr,  C  G.  IjlatlWI.  IV.  H. 
WauRh.  ;.  D,  White  and  E.  A.  Henry, 

ETTRICK.    Wl.S.-The   EltrUk   Telephone    (  ompanv   \\m  S,h- 
panted  by  K    A    Knii'»on,  and  ..tilers,  villi  11  capital  slock  of  tK.noii 

II  \1  E.  WIS.— rie««anl  ValUy  Telephone  t  ..nipary  h.n  been  Incorpo- 
rair.l    «       ,1  c^pil.il  «iock  of  l4.ono,  by  I.ni.  L.  Swain  and  five  oltaCT«b 

ft€^  IndtLrtriai  CcmpanhSm 


THE  NATIOKM.  EMGlKBEinVG  COMPAKY,  moetmm  to  IfaGMw 
k  Braiiinf ,  ««ni«Ulac  aadi  ctaatructidn  cagbiccnt  kat  beta  iaMtpantti  at 

(MnmlMu,  Obio. 

TIIE  EKGINBBRING,  LICHT  k  IU.UMINATION  COMPAIfr. 
of  Key.  York  Off,  ktvlas  a  capital  alack  «f  >ie,oook  tea  been  Insor- 
poraied     Tbe  dira^an  m       A.  CniM.  Edaar  Becknan  aad  C.  C 

Beekman. 

TIIF.  RUSSELL  ELFCIKK  C<IM1'AN\.  of  Panbury.  Conn.,  hn« 
bora  formed;  capital  Modi,  $aj,oooi  inciHpotatara.  William  Edwin  Rna- 
adl,  and  WUIbm  EiM  RaMelt,  of  Owriwri'.  and  Gkarici  B.  SmmcII.  af 
Wof«cM<f,  Vat*.  - 

GAIL-WEBB  .MANMl  AcniRINO  COMPANy,  Buffalo,  N.  \  .  hai 
filfid  tftjcltt  of  mcorporatiQo  in  wfaicli  the  director*  arc  named  a*  follow* ; 
H.  U.  GaO,  H.  M.  Siaiih  aad  O.  M.  <Sall.  The  nnqnnir  i»  cupilatiacd  ai 
•ji^  and  will  aHunifaeinn  Mcahwie  apptrata*. 

TBE  OECnilC  MACHINE  llAMUfACTURIKG  COMPANY. 
New  Yoik  Chy.  hta  heen  iaarporated.  Tba  coaipany  la  captlalhctl  al 
tis.ooo,  and  the  follovilflf  fenilcmea  ace  naaied  an  dircdofi:  P.  G> 
Hall,  Jr..  of  BrcHiklyn;  W.  P.  PtNCMfar,  «(  New  York,  and  Thomaa  Aid- 
corn,  rnion  Hill,  N,  }. 

VICTOR  ELF.CTRIC  MASUFACTrKING  CO.MI'ANV.  ..f  Itrioklyn, 
■V.  Y.,  baa  been  incorparaled,  «riib  tbe  following  direcior»:  J.  B.  tT- 


nomerttue,  L.  i'.  Italdwin.  Harry  HertalMff,  William  P.  Sajrder  «ad 
Harry  F.  Ashbury.  The  company  b.-k*  a  Cipllat  aMfk  el  liaanoaa,  JOd 
will  manufacture  electric  meter*,  etc. 

THE  HARTFORD  LIGHT  &  EQL'lI'MENT  COMPAXV,  of  Hartford, 
Cona,,  baa  tiled  a  certificate  of  incorporation.  It  hai  a  capital  atock 
of  fnjmn,  and  it  propoiM  1p  kMC  aad  rent  prismatic  hoodf  for  kiMlllffr* 
Ib(  aad  diCiuinc  clecMe  HflM.  Tho  conpany  h««  eiceted  (heaa  nWams 
PmldiiH.  JaaMa  H.  BalMa,  of  Haarfard;  vioa-pfciideBlt  Himy  Scham- 
field,  af  Coomir  N.  Y«  tad  itefauty  and  maianr,  WllKia  S>  Dathk 
of  Hiftiofdt 


CHUWC.O  TRACTli  A  n  i)i;\Mi)V  ,\i  I  liicaito  on  January  17, 
■uil*  were  q1c4  by  tbe  city  in  th^  Circuit  Court  againH  tbe  Union  Traction 
Caatpaay  far  9i.ioo,aao  and  ihe  Chioae  City  RaUwiy  Coaqiaar  fbr  tfaOr 
000  far  vMaHaai  af  ihe  (ood  tcrvic*  ordtaane**.  The  aaCli  were  iM 
by  Jiilltw  G,  Grattberi;  traction  ordhnwae  eoaavl  for  the  ciirf  and 
intended  lo  foreaiall  any  po»«ihl<  li«|an(lieDaI  prOtcediup*  whldl  Ike  UB- 
panlr*  niitht  brinx  aKain>t  the  dty. 

ROOK  TELLIMIONE  WIRES.- ITae  Appellate  Divtaioa  of  the  Xev 
y.irli  :s  c;,reine  Court  ha*  alfirmeil  *  Jii.icfnrn'  nf  the  lower  cm:ri  in  the 
CiM  ct  .Kstje  Bunke  aKaiiut  the  Nrw  \  >:V  Trlcpbone  Comi';iit,v.  Tl-.r 
plainiit^  itued  to  recover  $300  for  the  use  of  the  roof  of  hi*  honsc  at 
317  I'leaaani  Avenue  for  trlevlioiie  wirev  Tmticr  I.»«ghlin  write*  the 
opinion  of  tbe  Appellate  Piviaioo.     He  aays:   "Tbe  defendant  baa  M 

rlghi  ta  la*ade  ptiite  plead  a**  and  attieb  Ha  wtaaa  to  roofa  ar  chin*- 
iwri  without  a  lit  mi  fmn  the  owner,  and  It  haa  na  right  to  niiiatJa 

them  after  a  change  In  ownership  wiihotit  futlfcer  lieenw.  II  i»  difBeull 
for  a  plaintiff  in  such  a  case  to  prove  the  damairr*  which  he  i*  enbtled 
to  recover.  In  the  case  at  the  bar  we  are  of  tbe  opinion  th^t  he  hn* 
proved  hi*  case  by  tJie  lest  evidence  obtainable." 

BARRl.NC  I'NIOV  MEN.— The  Appellate  tHv.^lon  of  the  New  York 
Court  baft  )i:i!i  [(>l  '\o:tn  an  opinion  in  the  cn*e  of  Harry  Marcu*,  who 
waa  ckacgcd  with  and  convicted  of  eoerciog  u«e  Myman  Shclobauia 
10  CBler  into  a  wriMa  agiceaieiit  with  «ha  B.  Mareae  Shirt  Cooi^r 
not  w  hecome  a  nMad»r  of  aay  labor  0(«a'>l>allm  aa  a  coadlUoa  «f 
obtaining  employment  with  thai  eenecra.  The  Appellate  Division  reverses 
the  iudcmcot  of  conviction  aad  Ofdcra  tbe  disehargr  of  the  defendant, 
.lustice  I..aughlin  writes  the  opinion,  in  which  Presiding  Justice  O'Briea 
and  Jubticea  Patterson  and  Ingraham  concur.  Juotlce  McLaughlin  con* 
ouring  in  the  remit.  The  court  hold*  tfaat  Scclien  171 A  of  the  Penal 
Cede,  wkkk  farhidi  tke  Birtins  of  contaaelg  of  the  Uad  daacrihed,  la 
aaeaiialitBlloBaL  JutHee  Laaghlfai  aay*:  "It  haa  alwajra  haen  aoppoied, 
aad  the  decisions  so  holding  arc  numerous,  that  an  employer,  so  laa( 
aa  Ihe  coatraci  doe^  not  affect  the  pulilic  bc^lih,  moral*  or  welfare,  ia  at 
liberty  to  employ  or  discbarge  whoni-oever  he  please*,  and  to  refiifcc  to 
employ  any  perfcon  wilhout  becoming  answerable  tliercfor  except  for  a 
breach  of  contract  for  an  unjtistitiable  discharge  of  an  employe.  The 
coniracu  at  which  Ihe  provision  of  the  Penal  Code  in  question  is  ainted, 
it  is  true,  do  discriminate  agaioal  labor  union*;  but  tbat  ia  in  the  lawftd 
exerciae  of  tbe  Enployer'*  ii|ht  to  employ  wfamanerer  be  ^aaes,  and 
<i  i>i  not  eonti>etmi  for  the  L(«ialBtiire  10  onh*  It  a  eriiae  for  him 

to  decide  tbe  question  upon  what  considerations  of  race,  or  of  religion, 
or  of  alTiliations  of  tlie  individual  with  civic  organisations  unlesa,  of 
ccurse,  he  mikts;  a  contract  contrary  10  public  policy  and  affecting  the 
State  itself,  or,  fcr  ii^i.tance.  imposing  as  a  condition  that  the  employe 
slialt  not  join  th.-  N;iinia-  Gn.ird.  the  muinienaiice  of  which  is  essen- 
tial to  the  tH-ace  and  safety  of  the  property  of  Ihe  Stale." 

(.ONSTKlCilO.N  OF  I'OWF.R  PLANTS.— Hie  Appellate  Division  of 
the  New  York  Sur.r.  n j  <  .art  has  reversed  a  judgment  recoveied  by  ihc 
.Nulional  Coniractiiig  Loniiwiiy  agaiiiM  tlie  Hudson  River  Water  Power  Com- 
pany fur  more  than  $$00,000.  Tbe  action  involved  altogelhcg  aMaM  aC" 
ftegaiing  tiinre  than  )i,ooo,oao,  incladinc  the  ceuntef<]aita  of  tke  Hadtta 
River  Watrr  Power  Company  ,ig;iiust  the  National  (rontracting  Company. 
The  conlraciing  company  was  con»uiu'ting  in  n/o"  ft  liiige  mj».'nry  dam 
across  the  Hudson  at  Spier  Katis  f.tr  the  r^wcr  company,  under  a  con- 
tract which  peiniitte<l  the  o*iu-r  to  cban^^  i:.-  j. :  dtitiroM.inv  an.l  ma- 
Iriiai  With  the  approval  of  WiUiaBn  Barclay  Parsons.  It  waa  believed  it 
BH|kt  keeoaie  neeeatary  to  gabatilMc  a  «oie  watt  wilk  earib  t««afet«aawaia 
Cpr  aolM  nsasoBry  aitd  the  Hodaon  lUver  Water  Power  Coniiany  gave 
MMiee  to  Ihe  <oiiTf,ic<in(  coiapany  lh.>i  Micb  a  change  miiiht  be  miuirrd, 
hut  leqianled  the  contraOling  ctMnpany  to  proceed  with  the  work  until 
the  time  came  vtlien  the  necestliy  for  nuch  a  change  cniild  he  deteritnned. 
Af  the  woik  proccfilcd  tile  coTitractinii  comp.iny  tre.-itcj  this  notice  a*  a 
breach  of  contract  and  suetl  for  $500,00...  TItir  c.a«<-  na^  ht^Jiri]  hefore 
Hearr  W.  Baaktla««r.  aa  referee,  wboae  report  favored  tbe  pkintifls.  The 
appelliae  division,  in  an  opinion  delivered  by  |o*lice  Ingrabsm.  bold*  that 
iheir  no  Inrsoh  of  <oi.ttact  und  that  Ike  contract  permlttrd  diao(«a  la 
mattrial  of  con*cruction.  lie  alMt  holds  tbat  tke  deci*iDn  upon  tbe  deamrrcr 
i*  a  roncliislve  adjiidicnion  iiK;iiii«i  ihi-  plninitiT's  alleiced  caii*.c  of  aellon, 
arol  thai  no  breach  of  the  contract  on  the  part  of  Ihc  defendant  existed 
which  juKtifieil  the  plnintilY'f  irliiu!  10  iK-rfortn  or  rtitillei^  the  plattiltrt 
lo  sioy  rrcortry.  Thr  vrosi-ion'  of  this  contract  did  nol  justify  the  poiitioo 
taken  by  Ihe  pliinliff.  TIk  cuniraci,  under  the  piuviiiion*  »bove  ivfeitcd 
to  aad  othciai  eoalaawlatea  a  chaage  la  hath  ihc  platia  aad  taMheda  at 
doinr  the  work  ^egeiihed.  It  waa  taeaiaiwd  dMt  woik  af  Ihla  iNiailBae 
conld  not  be  settled  la  all  iia  detaUa  la  ^dvanee  ol  the  caatillaat  dM 
were  found  in  enitl,  and  tbo»  dw  neeeaaitr  for  the  ekai^  of  plana  oat 
reoaaniied  and  praelded  far. 
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MB.  B,  A.  TURPm.  chief  dcfk  tn  Gennil  Hmifw  A.  L.  Drwa.  of 
Hk  CMcwi  *  MUmakM  Eleetrie  RaOrsaA,  hu  taM  tpptlnM  pntcbw- 
img  afnt     the  tmfuif. 

MK.  PRBiyK  R.  SLATER,  tkclrimt  cmiiiiNr.  hmmocm  th«  be 
Im«  «|t«iM4  M  •IBn  mt  iM  Broadway,  Ntw  York  Chy,  for  the  prwdc* 
«f  his  ynfaihn. 

MR.  WBLLS  M.  IRWIN  Hm  been  «Im«H  praidmt  of  Ibe  Bond  oC 
DIrcelM*  •!  the  XNimk  ft  Huillwm  WMer  FiMwr  Caaapany,  te  MMCied 
Ui  lale  bfotbar,  tha  Hm.  Jaha  K.  Ifwin  l 

PROF.  £LIHV  THOMSON'  gave  a  V.  tur.  I  ><t  wnk  before  the  Wqrccv 
trr,  Miai.,  Batnl  of  Trade,  on  the  |><  .>.  r  |Mi««ibilii>e<  of  the  future. 
Tberr  wa«  a  Urge  nnd  enthuiiutic  au  llinc 

MR.  J.  Iv.  HODGSON,  formerly  of  l'bila(iel]vhi>t,  hiss  been  given  entire 
charge  nf  tbe  clttlrkat  cteparlmeot  of  tli«  Fulton  County  G»«  &  Electric 
Coitip*ny.  of  Glovrnville.  N.  V.,  wlilcli  operates  three  ur  (our  of  the 
companies  in  thnt  vic^'^'its. 

MM,  H.  5.  Dl'R.W  i  iriiu>mice}4  tiiit  he  bu9  recently  tnkva  a  ji-^ftiici 
•bip  intfTCM  in  the  firm  nf  Ceo.  \V.  Conover  &  Co.,  of  Chicago,  pur- 
ebiatag  and  farwarding  agents  for  independent  telephoivc  companies.  Mr. 

Ottrani  bai  beta  identified  with  ilie  Awoautie  Electric  Cotafianj'a  Mln 
4tfa(laM«  far  the  irast  three  year*. 

MR.  FRANK  <  .\t'\T,  who  in  June  of  last  year  mcceeded  Mr.  Norman 
MaD.  Cievfoed  a*  general  manager  of  the  Hartford  line*  of  tlic  Con 
aalidateJ  Railway  Caaqamy,  •pcrstinf  iba  alactrie  nilwar  proi>ertici  owned 
hr  tba  Haw  Y«rK  Maw  Havca  ft  Hartford  Railroad  Company,  baa  rr 
aifned  t»  bceoma  tba  tewentl  iMiHiiBr  «f  ihe  SeraatoB  <V^)  Street  Rail- 
way  Cawwany. 

MR.  C.  G.  WINSTOK  bai  aeeepicd  a  poihien  a*  enciaaer  widi  lite  U. 
C  IrwiM  ft  Coq  Craiwfordairilie.  Ind.,  and  wilt  have  ebar«c  of  tba  dCfim 
and  taaMrfaelHN  «f  to  aotlia  yndact.  Mr.  Wtaalaii  baa  M  a  DuiiAcr  el 
jKM'  aaptftaiea  wlik  tha  Icadi^  aiaetrie  eaagfMtla*  «b4  it  weN  qytttifiad 
far  hi*  new  datica.  The  emnfwiy  wMafoetarea  altmuHarearcnt  «c»- 
entan  and  tniMfonnera, 

MR.  CUTHBERT  SCHAtCTER,  wbn  wa.  far  tat  ye*r»  bi  tbe  aen- 
traclfaif  bailnaM  in  Hew  Orlaafli,  and  wh»  fbr  the  put  lw«  yaara  baa 
been  eM«ac(cd  with  the  B.  F.  Stortevanl  OMpeiv,  of  Beaten,  In  iti 
CUcife  aflka.  cnlcis  the  catptoy  of  Eraaa.  AfaeiraH  ft  Cft.  in  tbdr  Chi- 
*■«  a*  wiiwnt  waaiera  uaMper.  Mr  Sebacfar  i»  •  fntdunte 
«f  CtfMaN  Uniteialiy  In  tbe  daia  ef  ifag. 

MR.  T.  I.  JCHnOON.— Mayer  Tea  L  Jobntan.  of  arectiMd,  am* 
fee  baa  na  Meotian  of  boeMdag  a  new  Yerbo  in  Fbiladalphit.  He  ii 
te  talk  Offer  (he  FhBedil|iM«  eiteet  raUway  eitnatlan  with  the  PliUadM- 
phk  tndei  league  eammitlce  end  fl*e  (bcai  tbe  benefit  ed  hia  eaperieneg 
M  a  aneaneful  praneiir  and  aunHCf  «l  ttrect  cailwaya. 

MR.  HENRY  T.  SCOTT  hta  bccti  elcclad  to  eaeaeed  the  iaie  jeha 
r.  Sabin  as  president  nf  (he  Pacific  State*  Telefbene  ft  Telempb  Coia- 
pany.  with  headquarter*  In  San  l-'randaco.  At  the  eondoiion  of  the 
director*'  nKeting,  Frederick  I'.  Fish,  prenident  of  the  American  Tele, 
phone  and  Telegraph  Company,  entertained  the  directors  and  freaidant 
Scoti  at  a  luncbcoa  (i«cn  at  Ike  St.  Franei*,  in  Sin  Frandiea. 

MR.  PUTN.XH  A.  BATItS  wilt  leclnre  beltara  tbe  EUwIrical  En«inecrin« 
Society  of  Coluirbia'l'niversity,  New  York  City,  on  February  7,  at  ft  p.  m.. 
on  ''Itelated  Flani  Engineering."  Tbe  lecture  will  be  given  in  room  jei, 
Kngineefing  Rullding.  .\n  invitation  to  attend  i«  extended  to  those  in 
lereiled.  Mr.  Rateg  has  lately  given  coniiderable  attention  to  this  class 
of  work,  and  is  the  consulting  engineer  for  the  new  Kngineers'  Club 
building  on  Bryant  Park. 

MR  RUSH  B.  HOLBROOK.  formerly  chief  engineer  of  the  Cedar 
Rapids  and  Marion  City  Railway  Company  and  later  chief  engineer  of 
the  .■\n  rTican  Cereal  Company,  has  recently  taken  up  his  residence  in 
(  I  11  Ik- I.  where  be  will  engage  in  buaincM  for  himself  at  industrial  en- 
gineer, taking  up  especially  boiler  room  economiri.  fimnke  ahateoienl  and 
<o»l  perfornunce-i.  Mr  llolbronk's  long  r»p«:i  ii  r  ^  ih  Iteaai  plaBia 
of  ;ill  kindii  and  sires  fits  him  unusually  well  for  this  work. 

MR.  r.  T  MOROOCK.  of  Terre  Haute.  Ind.,  has  been  appointed  by 
President  Tt|oo«1  to  re|K>ft  to  the  twenty  ninth  conventJnn  of  the  Natioi>al 
Eleetric  I.igbl  Associ.ition,  to  be  held  in  June  iicut,  o«i  NI.  ili  Is  of  Theft 
of  Current,"  Past  Prcsidinl  Etnest  II.  I'avis  will  make  a  new  comt>tla- 
ton  of  tltr  laws  of  the  different  states  governing  theft  of  current,  bringing 
same  in  date.  This  i»  one  of  the  most  imp'^rtant  subject*  with  wtiicb 
eetiir.il   ■      n-  li.,vr  1  1   -li  il.  and  the  report  will  be  very  valuable. 

MR,  ).  K.  ii.\Vli>,  tutr  t,  finif,!  m:iii.T<!-r  .•#  llit  .Midland  Electric 
Company  i*f  New  Ynrk.  ht-.,!  Mr  \  I  \I:  >..in  [..f*s  partner  will  very 
shortly  visit  the  Unite*!  MaShs,  tmii  a  itv*  lo  purchace  »"it.ible  ma- 
chinery for  elevators  lo  l»e  constructed  at  ^i  grain  receiving  stations  in 
tile  southern  Argentine  alotig  Ibc  (jrcat  ^Southern  Railway  of  the  Provioce 

«f  Bnenae  Ayrc*.  Mr.  Aleiandcr  exptele  pen  of  liie  elevator  icbmie 
will  be  canptefed  ler  tbe  wltaat  eeaion  of  ieo6«y  and  Ihe  ramalnder 
in  llie  followinp  year.  The  eapital  will  prebibty  lie  mbeerihed  for  in 
EagUed, 

MR,  DENT. \M IN  K.M'FFM.W,  who  bas  for  the  part  year  been  af 
aiilanl  wcsicm  manaeer  for  Evaoa,  Aloiirall  &  Co..  in  their  Chlcage 
wBiee.  «RI  become  on  Feb.  1  weetetn  atanigcr  for  that  eaaipany.  Mr. 
KanHBitfl  t*  well  know  it  tn  the  beating  bmineai,  having  been  for  khbc 


yean  canaacied  wkh  Ae  FanI  Syaiew  Catnpany,  end  gfien*tw4»  with 
Tbonm  ft  Smilb.  of  Cbiclae.  and  the  Weatcra  iCtaiey  Stoan  SpaeUly 
Company.  Mr.  Kautfnan  baa  iMcn  aadiiaal  nanager  for  Emn^  AladiaH 
&  Co.  fur  the  paat  year.  He  b  B  grtdwaie  of  Wa^Magtan  Uaheiaiiy 
of  St.  I.«tm,  Mo. 

MR.  It.  E.  ANDREWS  tabca  the  coniroller  tUa  wcdt  tar  tba  Kew 
Verb  Central  trolley  system,  as  already  announced.  Mr.  W.  K.  Vhadtr. 
Will  Jr.,  who  has  been  in  charge  of  the  recently  acquired  electric  tia^ 
tion  properties  of  the  New  York  Central  Railroad,  will  Mil  for  Europe 
this  week  for  a  long  \acation.  Mr.  Horace  K.  .\ndrcws.  formerly  prrsi. 
dent  of  ihe  I  leveland  Electric  Railway,  hus  been  put  in  charge  of  all 
lite  Ceiitiars  traction  properties,  with  headquarters  at  the  Grand  Centra: 
StalioB.  He  ia  preaident  of  the  Mobanrtc  Valler  Company,  whtcti  ia  tbe 
heldillg  •enpaiqr  Car  the  Gcnlie]'*  ttaeliaa  linca. 

MR,  JOSEPH  P.  DEVINE.  Buffalo.  N.  Y„  the  well  known  manufac. 
tnrer  ef  eacnani  drying  and  inpregtuting  api>aratus  under  the  PasibufK 
patent*,  anaovnces  that  this  bmines*  «H:tt  he  earriesl  on  in  the  future  by 
the  J.  P,  Derine  Company,  in  which  th*  Saril  Paaabiirg  Company,  of  tier- 
many,  is  inter,  stt  .1.  In  fact  the  new  company  is  really  the  .^meric»n 
l.r.TTH  I  ,,f  11  1  pin  nt  company.  Mr.  W.  Slrolin,  who  bas  been  closely 
idetiiiri'-'l  M;'h  the  Passburg  Company  for  20  years,  comes  t"  tH's  rountry 
as  viL!  pr^Miirnt  of  the  J.  P.  IVvlne  Company,  and  the  l:iticr  \mI;  have 
the  berieiit  of  his  vast  experiewi-  in  manufacturing  and  installing  tbm 
kind  of  apparatus.  Mr.  IJevim  1^  pr.  .1  :>  nt  of  the  new  ceapaniy,  and  the 
offices  remain  in  the  .Nfooney-HsiAUtiiic  i^uilding. 

MR  T.  A.  EDI.^MN  :n.iil<  one  of  his  rare  v,-it-  New-  Voik  last 
week,  one  of  the  attr^tctiuns  being  the  automobile  shosra,  where  he  spent 
several  hours.  He  also  gave  a  sitting  to  the  sculptor,  Mr.  James  Harle 
Eraser,  for  the  Edison  medal  of  the  .Vmrrican  Institute  of  Electrical  En- 
gineers— the  work  on  which  is  now  nearly  finished.  Mr,  Ediaoe  it 
deeply  interested  in  the  United  Engineering  Ituilding,  and  made  ■  *l*it 
to  the  site  in  order  to  ate  bow  that  great  enter priae  i*  adeancing.  He 
wa*  very  mach  pleated  to  find  ated  and  M«ne  aeircfal  aierie*  op  in  the 
air.  Mr.  Ediaon  i*  a  contribnlor  of  Isioee  to  tbe  InaHtnie  Land  ani 
BnlMiag  Fund,  wbicb  ii  being  raiacd  te  pay  for  the  liMtinile'*  partieo 
of  Iba  land  on  which  tbe  >i.oea,oeo  bniWag  gltren  hj  Mr.  CirM|k 

MR.  K.  1;,.  MARTIN.— Mr.  lOfltilcy  U  Martin,  wbe  baa  been  aMbtant 
cniineer  in  charge  of  tbe  WHUaaMborg  Bridge,  haa  bean  nede  engineer  in 
charge  of  both  bridgef.  AlebibaM  McLean,  at  ptcient  eaaietettt  engineer 
in  charge  of  the  BrooMyn  Bridge,  i*  plaeed  tinder  tbe  direetien  of  Vt. 

.Martin.  0]»f  M.  Kelly  has  been  designated  aa  assistant  engineer  ia 
charge  of  the  Williamsburg  llridge.  and  also  acts  under  the  direction 
of  Mr.  Martin.  Mr.  .Martin,  who  thu*  receive*  complete  charge  of  bofJi 
brdges,  is  a  son  of  C,  C.  Martin,  who  used  to  be  Chief  Engineer  and 
-SuperinientVni   if  ihe   Urooklyn   Hridge.     He  is  37  yrars  nrd  hn 

been  cOTfriM.ti  il   ■,m-1i  tlir  city  bridges  since  i8^j,  ti.it  n.f^  tiiM.-  Isf 

has  bail  .i  urtat  deai  to  do  with  Ihe  electrical  qucsiiuns  and  problems 
aii'iii^  ;ii  1:  iincciion  with  tbe  bridges. 

I'K  Ri>!:KST  ABBE,  a  wellknown  physician  of  .New  York  City,  re- 
pcrtiiiK  uperimenta  with  radium,  states  that  it  is  an  effective  cure  for 
gout,  bwi  i"<-  iHi;  tiiiif'i  li-ep-seated  growths  like  cancer.  "My  idea  n 
that  growili-  i.ii  ^  ri:^  I'l  ih'j  skin  are  e\-idenceii  of  balking  nature.  Tlial 
is  to  say.  a  part  oi  iht  ^xm  gels  tired  and  refuses  lo  work.  It  is  a 
ifiMxl  lii-al  like  a  recrean-  dii/'.n.  who  refuses  to  tln-y  '.In-  I.Tk»»,  He's 
Itred  ot  them.  Sometimes  by  giving  these  persons  a  1it:lt-  ;i)oral  suppoft 
we  can  cure  them.  And  so  it  (CCID*  to  me  it  is  in  th<-'<  pi  v-iical  ailBicaM 
of  the  iidn.  Radium  in  a  great  aaaanre  *ee«»  to  supply  the  dedcieney. 
It  gitw*  a  tonic  to  the  tired  apoi*.  It  ficaaca  me  to  liiinh  that  elaag 
ibeae  IbM*  tee  may  perbap*  diacaver  a  eate  lor  cancer.  Tbe  garei  ef 
the  diieaae  haa  net  been  faiind-.-net  even  Ihengh  ie,eeo  eye*  ere  di3y 
glued  te  odaneaeagee  te  find  U.  It  tmf  he  that  «*necr  mcen*  inertly 
nalMC  beHdng,  Ht ed  e«it  hi  wtooe  apta  of  tbe  bedy.* 

MR.  niAIflC  N.  JSWETT  wEI  aM  Fabewaiy  r  bacaoM  dUUUt  ftpie- 
aaatalhMs  trilb  eflaae  la  the  MarqueWe  Building,  Cbleagn,  for  tbe  Wag- 
ner Elertrle  Menoftctwing  Company,  of  St.  Louie.  Mr.  Geo,  C  Pinter, 
who  baa  forncrly  repreaented  (be  oompany  in  Chifige,  togetber  wMh  iht 
Allit-Cbalmrrs  Company'*  interests,  will  hereafter  demie  Oil  hit  Hm* 
to  i\<-  Alii;  Cbalmera  Company.  Mr.  Jewett  graduated  from  Cornell  i« 
i8^-.  .11.!  ;itiff  leaving  the  University  was  for  three  yi-ars  connected 
with  tbe  sates  department  nf  the  Payne  Engnte  Company,  of  Etmira. 
New  York,  For  the  past  ten  year*  Mr.  lewe"!  has  been  connected  with 
Evans,  .\lmirall  &  Co..  of  New  York  City,  engineers  aiul  comractofs 
for  their  system  of  heating,  which  bas  been  laruely  used  for  central  sta- 
tion briiimr  systems.  For  six  ycat*  Mr.  Jewett  lias  been  western  mana 
ger  J  t:  k'lncer  m  cbarse  of  thnt  company's  Cliicago  offices  in  the 
Monadn'H-k  ISuilding.  Mr.  Jvwctt  is  alio  intcrcsicd  in  central  utalMti 
i>ruprriirs.  being  vice-prceldetit  ef  the  Albert  Lea  {Minn.)   Ughi  ft 

Fower  Compaiiy. 

TKI.EI'IKiVK  I'EKSONXKI..— At  a  dmnir  nf  the  New  Yoik  Telcphicf 
1 'ini|>any  last  week.  Mr.  I'.  \  T'.c'hell  .innounceil  that  on  .March  i. 
after  a  continuous  ser\-ice  of  tliirtten  yeuTs  as  ncneral  manager  tif  ihe 
romp^ny.  hr  wile  retirr  fri>ni  bis  office  as  grner-il  manager  ot  the  oiHS- 
pany  .md  a^sun-.e  the  duties  of  Fii^t  Vice-President  ,ind  also  as  President 
of  the  New  York  and  New  Jersey  Telephone  Company  and  several  giber 
emnpanle*,  all  ofwrating  in  tlic  terriiory  between  tbe  St.  Ijwrrcnee  and 
the  Poicmae.  Among  other  changea  antiouneed  by  Mr.  Bethdl,  iwra. 
dnccd  far  the  pnrpaae  of  the  improvement  of  the  aervSee  and  ereitini 
harmony  beierccfl  the  eiscrating  cempenie*  of  New  York  and  vieloity. 
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ELECTRICAL  WORLD 


«M  tt«  Ifccie  will  bt  OM  «pcniin«  acputmcnt  for  ibe  New  Ywk  and 
(he  Mm  Yoik  ml  New  Jcner  CmiphiIm.  J.  C.  lUiUr.  vnMit  awn^ 
■w  af  Hit  N«*  y«A  and  New  Jcnqr  CoawMf.  win  b*  vnMWittd  m 

VicePre»idtni  of  lh>t  company;  J.  }.  Cwrtf,  CbW  wiglnetr  of  tht  N»w 
Vork  Company,  will  become  chitf  cnKtOMT  «f  bMb  companin.  Hupt. 
H.  F.  Thorbcr.  cf  the  N>w  Vork  tomjany,  will  brcomc  Ihc  j»orT«! 
oianjgfr  of  h*jOi  ^■'■uy^nii:'.  1  .-irodore  Sp«ncer  will  become  Vice-Tris 
iilent  of  ihe  Bell  Camiuny  o(  f hiladtlpbi*.  F.  II.  Bcrbell  will  becmoe 
Vim-PiTii«Uot  of  Ox  Cbeupeilie  and  fMoonc,  II.  F.  Slrvem  will  b<- 
cooc  ViM-Pruidmi  el  tbc  Central  New  Ymk,  and  IL  K.  lUwIey  will 
Vtec-PNfidciit  •(  the  Hadim  Hvw  Gtmpmh 


Trade  Tttblieaticns* 


STKAM  K.N(;i.\HS  AND  BOILERS.— Tke  Tiiim;i  M»m;Jac:,iring  Com- 
puiy,  bprmitMiii,  Uitiu.  hai  ismed  an  illuttrated  ciUlocue  dealiaf  witll 
•e]{ contained  (idecranV  >.ti  .>i:i  i- iginet,  and  tteel  b«Um  «!  th*  Mfflghr 
and  borizontal  stationBry  ar.d  |:ortabl«?  t)rpea. 

STAMl'  MII.l.S  FOK  ^!lN"r.5  ,S  of  ll..-  AMis-CluliMi-ii 

Company.  Milwaukee.  \V».,  firea  a  complete  description  of  tbe  Tremaio 
MHB  nnif  mM  wlrieh  bai  been  dMigiud  ta  awct  liiiK  Hwniwh  for  a 
dfl^  aiU  for  wt'oa  mining  proptrllM  in  IIm  IM  man  of 

VAXIABtJ^  SPEED.— Booklet  39,  iuucd 
Ilinilietliring  Cooipany.  »adiK>n.  Wi(„  ibowa 
bedytag  Iha  wcUdnown  N'onbern  tuUWc  *g)ced  moton  wbicb  reipond  (• 
the  aUIOT  MOtnller  vitb  a  mintimm  eSart  of  tbc  macbine  hand,  aod 
Mcarc  promptly  the  graduation  o(  motor  apcrd  *ui<ed  to  the  work  or  to 
the  man*s  own  degree  of  dexterity. 

ELECTRIC  MINING  M.\CHI\ERY,-Th»  Jtfltry  Mantifarturiiig  Com- 
pany. Columbus.  Obio,  has  distributed  among  its  friends  copies  of  a  well- 
dr\i^r(l  ralrnffar  fi  r  l!tr  ^fr-^fm?  year.  \'ie»s  arr  Riv^n  of  an  electrically 
dTircu  chain  cua]  ctltcT  *ri.|  *ri  *  lectric  toinc  I  ic- 'ni  jli^  i:  willi  a  ftnn^  ol 
mint  care  Jtiat  leaving  the  pit  mouth,  Surreiinding  these  views  are  inscribed 
tta  wairif  "Tbc  JfcSrcr  twi*  Ike  Warid'a  seal,  aad  the  Jairef  leeeamiMt 
ted  h." 

BOILER-TUBE  CLEANERS.— Th*  La«ai4a  MaMfMtwidii  CMnpa^y. 
Spriagfield,  Uh»,  bas  jost  itMirf  t  feaateiMijr  HhultaUd  caUlagua  ol 
|C  ptt»  which  di*cuMc<  lub*  euitcn,  draper  reavtciara,  nwH''^  •<•• 
4hla«ik  wall  a*  boiUr-tnbe  cleaner*.  Tlie  deencra  are  ol  bath  the 
taiWii»<biva>  and  Baanall|r-«ticnU«l  tTpif.  Tbi 
tMed  by  the  eenpaiiy  ia  ckanlns  boilen  by  eaottaet.  j«H  a*  the 
■iy  prefer. 

CORLISS  ENGINES.— Bulleiin  No.  1501  of  Ihr  Alli-.  (  hjlnitn  C  om. 
pany,  Milwaukee,  VVis.,  gives  a  complete  d'rr.rririi'-'ti  t^:  Hclianc*-  Cmliss 
engines  of  the  belled  type,  wbtch  liavc  ^•"-y  Ir^u  v.i.l  !  1  mm  tiir  drn:.-.fi  i 
for  more  caaccutrBMd  power,  at  the  available  space  bas  yearly  become  more 

apnulTC.  Tbc  new  dcpgn  enaodlet  eaaiawhM  higher  ratatlve  aad  ^leioa 
I  ip  tta  aCbtr  typfii  aid  kga,  th«r^>ir^  aade  iiiwmiji  a 
MaaMenHoa  a(  lb*  dclaOa  epterfas  tato  Ibe  entJM  ai  a  whale, 
£ieh  ^rt  of  (be  asi^nc  la  well  jUmttiaiad  h  the  biitletht. 

VARNISHEP  CAMBRIC  CABLE.S  — Tbc  General  Electric  Company  na* 
iHued  publieatiaa  Ko.  i.osa.  dealinc  with  vartiislied  cambric  cables.  Ibe 
consiruclion  of  the  cable*  is  as  follows:  Specially  prepared  cotlvfl  fitrie 
is  coated  on  both  tides  with  multiple  films  of  insvlatlng  vatnish  The 
coated  cloth  is  cii  ii  'n  , trips  and  applied  to  the  copper  core  with  iiiaui 
cf  ^;  <:.;l;,:  ii :r-i-. iry i ^i^;  ■.  i-.  and  .idhesive  compouiHl  between  tbc  copper 
aad  the  taping  to  prevent  any  puaatble  actauO  of  varoiabed  films  00  the 
ccipcr.  TlWI  iceah  h  a  Imible  and  haaMfeaeaaa  laaaliliag  wall  of  sreat 
dielectric  Mrcattb.  TWa  iainletioii,  unlike  paper,  dace  not  ab«wb  nnWMe 
aad  can  be  used  for  ialCflar  wiflai  wilbaot  lead.  It  is.  therefore,  un- 
necessary to  scat  the  eodf;  It  ia  atated  that  levied  varniahcd  cuabric 
cable  installed  in  on  ii^aeOiiiali  clrcalla  la  eomectioa  with  cmcrbcad 
transmisaion  lines,  cxpoMd  ta  lltfilaiac  tHidnese,  lg  Hill  fat  aic  wifboat 
failure  or  deterioration. 

DIRECTCURKE.VT  .MOTORS.— The  SpraRtie  Elcclric  Company,  5J7 
West  34th  Street,  New  Vork.  bas  issued  bulletin  No.  m.  dealing  w>4li 
type  1'  di-  -t  current  nxrturs  o(  the  shunt,  series  and  compoaad-WWlMd 
types,  designed  for  liy,  Jjo  and  joo  voU  circuiia.  The  taotsf  fraaM  aaa- 
eM*  af  •  crOiriitoil  awawet  yoke,  ta  the  iancr  lide  af  wUdi  arc  baHad 
the  pole*  each  «l  wUch  atipparts  a  CeU  cell.  The  pelat  are  bollt  «t 
laminated  steel  |>ui>ching>.  with  prejectfalC  pole  borns  for  spreadine  tb* 
magnetic  flux,  and  for  rctainmK  the  ftcid  coils, 
to  the  inner  surface  of  the  yoke,  a  pole  with  i 
removed  without  ditturhing  the  yoke  "i'  " 
care  taken  in  insulating  the  inschlnr.  it  is  wotiby  of  note  that  lb*  coiB' 
pleted  armatures  are  diprc<l,  while  hot,  in  an  insulating 
coinpoBnd  aad  then  tborou^hly  baked,  which  ucMmcnt 
let  kapcteiauf  to  nelnnte  and  *o  coacnu  It  in  place  that  deilmetlaB 
of  tbc  bcirfMlan     vibiadan  ia  praeUcallr  hBfc«lhl«. 

STATn»tAty  TIAVSFOKMERS.— Tht  Wctttaghaint  Eleelnc  * 
llnnfaetiutef  Ccafaar,  Fftlcbwrg,  Pa.,  he*  pta«d  uiwb  the  market  •  line 
(if  core-type  transformers  as  an  addltloa  10  Its  fiimiliiir  lines  of  ■bell-type 
transformers.  The  high  and  low-teniion  eoili  are  wound  separately,  allow- 
■rtr  ini'c'ii  ti  t  f  .ill  hnisbrd  parts  bcfurc  a'^-^cntUliniE.  The  low  tension 
.iin  l  -ii;  ;s  <  :,ii|(  .t.i  of  one  ctiil  -..tr  letr.  rich  coil  havinic  l-xa  sections. 
Ibcse  Kctioos  are  cuonectcd  so  that  the  inner  section  of  o«e  leg  is  in 


Each  pole  lieing  briic.l 
f,f1-l  coil  can  easily  be 
...luri'.    As  showing  tbe 


icric*  with  tbe  outer  teclion  of  the  other  leg.  This  ananfcinent  inaurea 
adias  af  each  fihaicir  aail  lingnniia  of  Ifca  inaJag  a<  ^ 
A  balaaccil  vaHict  b  Iha*  aialatilaad  oa  tbe  two  ilde*  of  a 

three- wire  diatrilnitnig  system.  The  btgb-tenaion  winding  is  divided  into 
two  coils  per  leg  to  reduce  tbe  voltage.  Among  the  advantage*  of  the  core 

lyTif  crn?rrti'^i<'n  a^e  ni:if»  1  tlie  'JiTtniiniinn  i  f  ihirp  biti.l-*.  tchich  are  haru* 

tul  10  jniiiUtmi:  iii.-.uriil,  tl:i-  iirrMl.tt  vi  lN  t,i;-.nK  rHrc:*ii,cly  And  economic- 
aliy  msulate^.  Ihcit  transformers  .Tr(  Hcicf jl.nl  it  grr,t  Ict  Ktli  in  bt^Hetin 
No.  Iii6.  which  I  a>  ju!t  U:tn 

IN  A  SOUVENIR  I'ROGKAMMIi,  In  ihf  •■s,;„v,n,r  '  ,:roKrairnic.  is- 
sued for  Ihe  opening  week  of  tbe  new  Mjjtj-.jc  Thi-.itrc  i:i  <"hu--ign.  ii>(>fiis 
Ihe  follcwinc  item:   "Tbe  electric  light  and  power  e«|uipment  in  tbe  Ha- 

Jciile  Cheatf*  BaiMBW  ic  nnc  of  tb*  beat  aad  ami  aMdcn  ydcaia  «l*aw 
of  It*  Uad  la  O*  dir.  It  wai  hulh  aad  tintaOad  b]r  ik*  ADIoOnbNca 

Company,  «f  Milwaiibe*,  and  conslnis  of  three  geiieteilBK  tiBll*  coaapaccd 

of  Reynotde-Cerlis*  engines,  of  the  Reliance  type,  dlnct  canneeted  ta  Bol' 
lock  direct-current  generators-  Two  of  the  engine*  are  to  in,  »  s*  in., 
producing  o  n  i  .u-h;  the  third  is  16  in.  x  }o  in.  and  of  iso  hp  The  iw» 
larger  engines  are  each  connected  to  a  BulIorW  dirfci-c-siTrefit  Kciurati  r  of 
fookw  capacity,  while  the  smaller  is  coupled  wuh  .i  g.nnic.i;  of 

tbe  aamc  make.  Tbcrt  arc  two  compenaating  seta,  each  consisting  of  a 
■aHock  ccnenuer  aad  a  is-kw  oMeiiine.    Tbi*  flutt  pcedwoei  a 

a*»aalt  power  eancnt  aad  *  ito^t  Ughting  current,  diatilbotcd  br  th* 
three  wire  tyUeia  through  a  •even-paorl  switehbcaid.  Tae  power  is  used 
fcr  niaaiag  the  elevators,  scene  thifting  micMaciyi  coaipresaed  air  plant, 
trcatilatiar  pbat,  elc;,,  and  hwaiiha  the  ISghttot  antfeat  fof  *U  tbe  balM- 
lag  aad  the  theatre  i 


J^ebuj  oj^  the  Trad^ 


THE  MACALLEN  COMPA.NV.  of  ,jS  Cnn>,ress  Street.  Boston,  oianu- 
tacturcr  of  line  material,  has  chaiiurd  itt  nairn-  irc^  W,  T.  C.  Macalica 

Company  to  th.il    gn-m  .il>:i,r. 

THE  STANLtY-C.  1.  i;rT:rTRIC  MHJ,  ro.  hai  c*-Mhhr,\  an  office 
at  No.  J0$  Postal  T-.U-Kra;;)  UuilJiiLg.  Kiinvin  Cdy,  Mo.,  for  Ihr  purpose 
of  more  conveniently  i  n  i  r,-  'iii'^"'*ly  t-tkiog  care  of  its  niaiiy  cusiontera 
in  tbc  State  of  Kan^^-. 

THE  B.\.NNER  ELECTRIC  t:OMr'\N*Y.  of  Vounmi,*,-,  Oln:..  has 
recently  moved  into  its  new  buildii«.  \»lirrL  it  hj^,  i.try  iacihry  for 
handling  iu  growing  biulneaa.  The  company's  new  Lome  i«  a  tbree- 
atorj  brick  Mraetma  «ad  imiialiK  laioao  aviare  feet  of  floor 
TIN  caradiy  of  tbc  new  riant  I*  aald  10  he  5^)00  lamps  a  day. 


THC  W.  ft  S.<  KfCb  CO.  I*  the  name  el  the  sew  csmpany  th 
aaad*  to  Ike  bioliMiS  of  Wilaow  tl  SBilh.  9  Moat  St..  Worcester 


CATALOGUES  WANTED.— The  Black  k  Thipps  Electric*! 
conlractor  and  specialist,  of  Braniford,  Ont,,  Canada,  bat 
electrical  tixlur*-  irA  :f:ipply  business  .nr.d  I.:r.  o[-<  nr  I  i],:-i\v  rooms  and 
office  at  J15  M..ik.r  Sin. ft,  that  city.  It  «oi;;t:  liVt  rtccvt^  citalogue* 
ami  price  lists  ai  general  electrical  supplies  tictn  tlic  nannitfacturcrs, 
with  price  lists,  and  ether  information. 

THK  ALUS  CHALMERS  COMfAVY  r,-v"Tt'.  ft,.  .  i  t  of  .cvtral 
contracts  for  turbine  generating  unit'-  :f  -.  p  .  k^v  , -p.-iniv.  jitnons  tbccD 
one  from  the  city  of  Jacksonville,  FLa..  which  is  iu^laiUng  new  equipiscnt 
consisting  of  two  steam  turbines  coupled  to  soo-kw  three-phase,  do-cyde, 
.t.joo-volt  generators.  These  units  will  be  tbe  first  stenm  turbines  ol 
Allis-CIialnwra  manufacture  to  be  installed  iti  tl  i  South. 

ELECTRIC  MFG.  *  EQUIPMENT  COMPANY.  The  name  of  tbe 
Wonon  Electric  &  Manufacturing  Company,  of  Atlanta.  Ga..  has  been 
changed  to  Electric  Manofactnring  &  Equipment  Company,  and  tile  capital 
*l*ck  bai  baaa  laeiaaatd  fiaai  Kiv*ae  la  •t67,e*o  paM  tf.  lit.  P.  Mj 
Laaiaa,  tiie  laserat  tnanaser,  infoem  a*  that  (her  btc  iddiaB  acw 
butldinc*.  new  automatic  machinery  anil  thorotigh  niuiitment  in  every  re- 
spect, and  have  gone  extei'ii-lvcly  into  llie  manufacture  of  Wotton  tele- 
nhonr^s.   ^ifitrbbc'irds,    .ir.[?   Ir ttd-riniriiig  extenf?t?tt   i,'o-ii'^  of 

llinr    -'.V  i--.lib..  '.   liM-:ri<r-    1-    duc   tO    thc    .  ( 1 1 1 .  id  lo  r ;  i  i .    .it    1,    ifi,  n-.ler. 

cjiaagt.«li[i;  ty^,  ^yu*ialn<^  ios  both  magneto  »md  cuiiirutir.  Ijaftiiy  »4ivite. 

CO.\L  &  lUUN  BANK.— Tbe  Coal  Ik  Iron  National  Bank,  Liberty 
It  West  Streets,  Ne«  Vi^rk  City.  Is  reaching  »  large  and  growing  clu-ntflc 
in  the  electrical  .tnd  mechanical  6cld  at  the  centre  of  whKb  it  dor.  ii  i^, 
ncas.  while  in  the  railroad  field  it  has  many  ai&liationB.  Mr.  E,  E.  IxMmis, 
vka^rciidrat  of  tbe  D.,  L,  &  W.  8.  B.,  bas  becPOG  a  awajkcr  of  the 
board  of  direciari  and  through  this  laieag  amialan  ta  tha  hoard  ft  will 
sow  he  auodaled  with  thc  lolttwins  railroad*;  thc  H  A  O^i  C  R-  R  of 
W.  J.;  Uhlfh  Vailert  Reading;  D..  I..  «  W.  Tbi*  I*  fa>  adiditlon  to  a 
diversity  of  coinmerclal  and  hanking  inlcrests.  rrprricnting  an  aggregation 
which  can  hardly  be  euualed  by  the  bosnl  uf  directors  of  any  other  kin- 
dred IristittiiKin.  The  Bsnb  i*  Ibcrefore  in  a  position  to  oiler  to  booaes 
in  the  eli-ctncal  world  tha  feriHtlea  of  *■  laMillitiHI  wMck  I*  aof*. 
sound  and  conservative. 
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UNITED  SI  ATKS  I'ATKNTS  IS>rKIi  JAN.  16,  1906. 
[CMUhKKd  ty  K<>^<»l':iiim  \  .St'Jckhri.lKr.   I'jitrnt  Aii>'9.,   1 4»  Nasaaii  St.] 
••9.!^  j^lKTrat  oMMUNICATlON  TELKPHONK  SYSTICM;  RUIianl 


Bcaid,  Xrw  Vork,  N.  Y.  Ank  filed  Novcitiber  4.  it>ot.   A  iccrct 
■ervkc  or  party  Irlcpbonc  line  wnhout  crntral  sitb  inilrprnilrni  wire* 

tor  connminn  ihc  ipinrAUi*  of  any  m!h-  »':>tii!n  «ith  anv  nl  ilir  nih- 
Crft,  mni  with  tH  i  ifr i  11  It'i-.il  i  'liiiils  ariil   .tI'|i.h -itu'- 

•a»«J9-  .vri'ARAir.^  I-UK  KKlOVKKlNG  I'RECIOl  6  METALS;  tj- 
wird  J.  (iarvm,  rorllaiKl.  Oregon.  App.  filed  Jon*  t6,  190J.  UcUils 
of  e'>nsir<ictii>n  >>f  u  lank  for  recovering  the  preciou*  metaU  in  an 
ore  partly  hy  vilution  anj  rlcctrolytic  deposition  and  par'ly  by 
anialnuinaiiuii. 

te9.g66.  .S  H  U'l'l .\(;  .STAKTINT,  nKVICF.  |-0{{  MOTOR  DRIVK.V 

APP.NKAn  >;  Walter  H.  .M  ir.ny,  New  Vtirlc.  .N  V.  .App.  'ilv.l  Aut;. 
I,  ioi>5.  A  switch  ^for  use  with  inutr-r  oi'eratnl  tn.ii.lisnc  ^ui  .1  a* 
adding  niactt)iu*\,   haviag  A  spring  pressed  button   in   the  operator's 

chair  leg  so  that  when  the 
operator  leaves  the  machine, 
the  (.witch  will  .tuttimatically 
open  and  stop  the  tn't'..>r. 

8-io.qg6.     SYSTEM     Ol'  KLEC- 
TKIi  \l      1  US  I  KKM'TInV  . 
Cliarli  %    I'.    M«  iTiitictJ!,    .Si  he 
nectady,    .N.    V.      ,\pp.  tiled 
April  ij,  1894.    Relates  10 
the   truufomalion   of  two- 
pbMC  to  thrce-pbaae  currcnu 
or  fron  ikrec'iiliaM  to  nm- 
phaae  currnitt  by  aieani  of 
two    transformer*  connected 
in  the  fantiliiir  T  method, 
9oMli.     KLECTRIC  SAFETY 
TFUSE:  Elmer  L.  Ogle.  Peru, 
ladaaa.     Ap|>.  filed  May  If, 
1904,     An  utxiliary  fuae  ir 
wuntcted  in  nrallel  with  the 
nnln  fnae  ana  cxpoaed  on  the 
omilde  of  the  fuse  shcU.  A 
iiveti  the  auxiliary  fuse  and  is  in  tun 
covered  liy  ,1   tiansjiiniit  iirt  rtsisting   material  «uch  as   mica.  Tbe 
Mowing  ut  th<  fust-  discolor*  the  pii|>er  and  the  inica  cov.rmg  prevents 
danger  fron-.  entfinal  combustion. 
aM,«Sj.    ELECTKIC  SAFETV-FUSE:  Cbarlea  \V.  Rhnades,  I'cru.  Indiana. 
^App.  filed  May  at,  I9»t-    A  Moaad  ipring  iiuHcator  attached  to  the 
of  •»  eiMkiwd  fmc  and  held  under  tension  against 
'  ^be  fiM^  iainicdj 
rdeaoed  owiac 

of  the  fuse. 

Soo.ooj.  CABLE  H.^^•^KR:  Frederick  W.  Sorg.  Ennlrwood.  N,  J.  .\pp. 
fled  Dec.  16,  1901.  A  sheet  metal  strap  i»  perforated  with  a  pair 
of  hey  slola  In  wbicb  •  rivet  pin  nay  be  cagasni  to  holdtlK  Mrap  in 
clasped  tdhtioB  ibMl       HMKMcr  «Hn  ad  cMc 

the  key  Slot  are  afterward  folded  In  for  lie  purpoie  of  holding  Ac 

rivet  pin  more  securely. 
too.Wt.  EI.Ed  RlC  METER;  William  St.-oit.  y.  (irrat  Kaiti.igton.  .Mass. 
App  filed  Mar.  7,  1905.  The  nirir-t  haj«  cutivm  ..ol-  ..nd  a  needle 
arraDgcd  to  oaciUate  in  the  field  thereof,  th<-  rate  <>i  .  scill.itioti  being 
nroperooml  to  Ibc  current.  The  oscillations  ut  the  ikm-TIc  arc  cun- 
vetted  into  fottty  novciiiem  m  a*  to  rcjislcr  upon  the  Jiab.  An 
ainlliary  coil  to  provided  10  give  Krifdk  mpHtaca  I*  tbo  nocdte  ooaa- 
pcnsating  for  air  rcsiataace  and  fnetien. 
■oouo'i  KMI.W  \\  SHiVAI.l.NC;  Samuel  11.  Strnhm.  Philadelphia.  Pa. 
App    nlcd   .\,i|{    J).  The  locomotive   is  IiIk.I  with  depending 

contact  brushes  which  mo<<-  mto  ditfcrtiu  Ut< taI  rdatioin  order  dirter- 
CM  drcumstaoce*.  DitTcrent  contact  '■h-.x-^  nl.  n»!  iIm-  tr.ick  ^uniplrte 
citcoits  witll  said  brushes  in  th.-ir  dirterti.t  1.0.1:1.  ns.  1  in-  in.iT..oii-cm  u 
•rranned  to  auiomaticnlly  ut  the  dang.r  siK"al».  and  to  apply  the  air 
brakes  of  a  loll. mini!  'rain  m  L<'e  it  passes  a  danger  signal. 
■lOAOa.  CABI.K  IIAN<;ER;  Iraiik  C.  TAhler.  .St.  Louia,  Mo^Apg.  filed 
Twk  «.  lO"-,.  \  sheet  metal  hook  having  a  pair  ft  UiMf^  dnrcclcd 
tommto  which  s| Tint!  iti'o  rnganemtnt  with  tie  ««ble  tvbCB  It  W  pnqM 
in  tbc  saddle,  and  prevent  lU  rennnal. 
tia.017.  ELECTRIC  SIGNAL;  Charles  C.  Blake  Brooklinc.  NIasv  App. 
filed  Aug.  10.  100$.    Relates  to  a  method  of  setting  any  dr.ifd  «ig- 


I  .7 

8tu.iK}4. — I'ablc  llanitrr. 
chemically  iinprcRn^;*  <l 


  the 

outer  covering  oT t»  caakicd  fwc  imi  Eeld  under  tenwon  agi 
-it  by  a  thread  or  wIn  piHtas  aroiiBd,  tbc.  fiM^  mnicdialdy  JItn 
ici  an  angular  poiillMs  when  tbo  Huaad  I* 


niea  not.  i».  iw  Relates  to  a  method  of  setting  any  dr.it 
nal  along  the  i.nd  from  the  train  deapatcber's  ofiee  by  having  pendu 
Itinn  ol  ditfei.nt  Ml,r.«ting  period*  at  Ibc  acscral  SUtlons.  and  having 
a  M-iie»  of  ,liilrt,n-  i^nduliims  at  the  deapalehcrs  office  which  re 
.prclivdy  svlichroiuir  with  the  dilTrrrnt  local  pcadulums.  InWUlM 
cvrrrnl*  .-.rc  trali-inin.  d  whtreLy  anv  ilctlrcd  local  pCMtlhiai  IBay  M  «. 
bratcd  and  the  corresponding  signal  rxhibitrd. 
•I0,o<o.  OVEKIIKAU  TROLLEY  HARP  AM>  SHOE  l  oR  EI  ECTRH 
^RSILWAYS;  John  Miller.  Jr..  Amesbnry,  Ma«.  App.  hied  Mar. 
1-  ,.y,t,  The  i»iittnlee  uses  a  pivoted  sliding  shoe  iajUad  ol  a  wheel. 
I  K  s|,  ie  is  11  a  h  in  two  halves  with  anti  friction  rtlllers  at  MCb 
,.f  ih<   Ki.  ..\>.  and  a  number  of  graphite  pocket*  for  Ibc  PUtpOac  Of 

•..  t'^o'vv'lREI.ESS  TRANSMITTINfi  A.ND  RECEIVING  MECHANISM 
'  i-OR  H  E<  TKK  WI  S:  rhrisltan  Ihilsmeycr,  1  lussehiorf .  Oermany. 
Ado  llled  .Mat  14,  :r,o4.  Krl.irs  to  a  by»lcin  ,.f  ntK-r.i!it.g  any  de- 
sired distance  i,..cli:n.i-<l..  s.ich  fog  whistle.,  ir.itn-.  sijr.als.  etc.. 
b*  orcdctermined  permuutions  of  wircUs.  impiilMs  All  the  receiving 
devfeti  baw  elocb-iwcraled  disc,  with  s«-cially  notched  prrinh,r,r,. 
and  it  la  necessary  that  the  Impulses  should  be  reccnrd  comci.l.nt.iiiy 
with  the  movement  of  the  aoiehes  in  order  to  operate  any  particular 

•to  isI^I^Ck'eSS  <iK  treating  HIDES:  Frank  B.  lIW«onJJeweM. 
tie  Pa.    Ap,.  tiled  IVc  .7.  1904.    The  hides  arc  so  iwpaBdcd  in  tbc 
electrolytic  ta-ik  thai  each  hide  is  disposed  betw-een  MajWlr 
trodes-    the    currrill    passes    transversely    through    escb    bloe   ailO  N* 

direction  is  rr%.|..d   at   regular   iiiletvaU^  irfl.VTnir At 

•iOi?o   M'PARNTI  S  1  OR  MEASl  KlNi^.  WAITS  IN  EI.MTRICAL 
'  (^IRCUITS;  Etnesi   Wilson.  L<indon.   England.     Al>l>.  filed  Dec.  I7, 
H04.     The  wsltroeter  is  a  iju.nilrant   cleciiomcter  l( 
iwlential  applied  to  the  quadraiiis  h.  loe  ohta.iic.l  (>.. 
..f  a  dynamo  driven  at  constant   speed   10   a  l.rlii  i> 

»,J:rii^Mci:tMt^VMSG  INSTRIMENT;  ThoHKis  W  Var 
iJy;  XeS  V^.  N.  V.    App.  filed  Feb.  6.  1905-  of  having 


iifTrrence  of 

th./  arniamre 
lutr.l    '>>  the 


Ihc  current  coils  of  the  dynaraomctCT  Ibanalvcs  create  the  magnetic 
field,  tbc  patentee  make*  use  oi  a  pcmaneat  magnetic  field,  the  A> 
rcction  01  which  i*  tUstorttd  bjr  the  current  coils.  The  potential 
coils  move  with  the  rotable  armature  or  element  as  usual. 
8io.aao.  ELECTRIC  MOTOR  CONTROLLER  REGULATOR;  Paul  A. 
Weyland.  Maywood,  III.  .App.  filed  June  14,  1905.  An  atiachraent 
for  ordinary  car  controllers,  having  a  pl.ite  movable  with  the  con- 
troller arm  upon  winch  is  a  ficely  pivoted'  Ii-ver.  The  1cs._t  co- 
operates with  stationary  cam  grooves  and  ratchet  teeth  in  such  a 
way  that  'he  controller  aim  niMt  be  Bwved  al*p  bjr  atep  to  ita  "oa" 
pcisi'.i.  n.  but  c^n  bi  Bwnag  •khoat  mtwance  to  ila  'V>C*  |— tWim 

from  .sny  n-iilch. 

8io.a44.  ELECTRIC  POCKET  BRACKET:;  George  C.  Wright,  Cleic 
land,  <>.  App.  filed  M.\r.  30,  1904.  .\  bracket  arranged  to  swivel  on  a 
vertical  axis.  A  pair  of  concentric  rings  .ne  engaged  by  aprlnc> 
pressed  contact  studs  lu  make  the  circuit  for  any  anguUr  lOlaMOB. 
810.36J.  RAILWAY  TRAKEK  C  O.NTROLUNG  AI'fARATOS;  Clar- 
ence W.  Coleman.  Westlield.  N.  J.  .App.  filed  Mar.  a,  1904.  Re- 
lates to  details  of  a  block-signal  system  in  which  the  semaphores  are 
operated  by  the  expansion  at  liquid  carbonic  acid.  The  main  feature 
relates  to  the  provision  of  a  supplemental  rrservoir  ne.-.r  the  sisraal 
into  which  the  gas  expands  before  pas-ing  lO  o  the  moic-r  piston.  The 
ptirp'Jse  IS  to  avoid  the  stopj>age  of  the  nv^tnr  v.ilves  bv  the  vjlidifi* 
catiof.  of  part  of  thr-  carbonic  ;>ci<l.  winch  would  take  place  if  its  ex- 
pansion -Aere  alleged  to  take  place  in  puch  valves.. 
810. r6^.  I  ROCESS  OK  UTILIZING  LIOUIEIEI)  (JAS  TOR  R.MLWAY 
TkAKEIC  CONTROLLING  APPARATUS:  Clarence  W.  flrtmiw. 
Westfield,  N.  J.  App.  filed  Dec  1.2.  1904.  Covers  the  prOOOM  Or 
method  of  the  apparaiti*  act  forth  In  the  preceding  patent, 
tio^  METHOD  OP  <WBSATING  ELECTRIC  MOTORS:  AiUmT  C 
Battwood.  Clevelaodt  O.    App.  filed  July  14.  1903..    In  atdar  to 

no  matter  if  its  anaantc  ia  «iitb«l7 


tlOJJOl^ 

Amsarato* 

For  Measuring 

Eitvtrir 
Rrs:st.ini  1  s 


'■•>3S7>~-  Eteclric   Switch  for 
Arc  Ijimps,  Etc. 


aI^'^I'^l  ant  jrrvrnrcd  fculll  turning,  the  ]»atentre  m.-ikes  uw  of  tw-o 
motors  ji,iur:^  'h.  tr  mt.Tlable  elements  g«-;^n*d  tog'^iher  in  such  a  way 
as  to  set  -.ij.  coniucr  c.  :n.  f.  reactions,  whether  tiie  driven  devices  are 
rotating  or  not. 

Siojii.  ELECTKURESPO.NSIVK  l>K\  1(  K;  Klmer  E.  Tcrpcnins.  Ge- 
MaMt  IIL  App.  filed  Ueoembcr  ly,  1904,  Two  Strang  idda  created 
by  a  pair  of  permanent  electromunets  act  upon  a  eoll  eonnected  to  a 
mala  circuit,  the  oacillstioiui  of  which  actuate  mechanism 

i4 1 o  t^o.  APPARATUS  FOR  MEASURING  ELECTRIC  RESISTA.Nt 

djrdiiey  Everahed,  Streatley.  England.    .\pp.  filed  l  eb   27,  i.k>4.     I  ic- 
taila  of   a    resisLmre   mcis'irine   briiuc    having   an  electrostatic  volt 
meter  fur   in.licatmic  the  lialancc  between  the  resistance  arms.  The 
movable  part  ol  ih<-  clecM'  iro  ter  is  tret  ly  pivotcil,  and  the  vibrations  of 
the  halid^  dvnamo,^  ir^chnli  !        -1  r  oinlii,   .tic  relied  ujxjn  to  offset  the 

810,357.   'electric   SWITCH    I  or    STREET   ARC   LAMPS,  ETC.: 


a  eord.  A  pair  of  asrttcb  eteaicnls  arc  upacaud  by 
of  the  laaip  when  it  I*  lowered.  At  the  aane  tive  the 
the  box  wokh  normally  encloses  the  swiicli  elenenis. 


Peter  H.  F.  Soiea,  New  York.  N.  Y.   Appi.  Med  Feb.  to.  190$.  He. 
lateatp  street  lamps  of  tlic  kind  tobJeb  eaa  ha  raised  and  lowered  by 
a  "~  ■■  ^y  the  moTctaent 

he  two  halve*  of 
I,  separate  so  aa 

to  expose  them  for  inspection  or  repairs. 
Sio.tJS.  TELEPHONE  PARTY  LINE  SYSTEM:  Frank  B.  Hall  and  Aw 
thur  K.  Poole.  Wheeling.  W,  V.i.  App.  filed  Sept.  Ji,  looi.  Each 
station  is  coniH-cted  with  a  coiitinuons  line  on  one  side  .-^ti.i  w-:th  a 
normally  broken  line  on  the  ..ibcr  side.  The  stations  are  iiormall  v 
connected  to  ground,  and  automatic  switch  apparatus  at  each  station 
when  .u'lu.ited  by  cutiriti  s,-nt  Over  the  bntea  Use  opciw  tbo  irotand 
circuit  and  coiiiiects  the  hiiikciiidr«nt  MctiotM  to  torat  a  eentlnaoiM 

line  to  the  station  desired. 
■iO^as.    TELEPHONE  PARTY-UME  SYSTEM:  Arthur  F.  Poole  and 
natli  B.  Hall,  Wheeling,  W.  Va.    App,  filed  Oct-  iJ.  1902.    T  he  ap. 
I*  at  tb«  aubatation*  is  HCcaalTcly  operated  iadiiridaaltr,  electro- 
eUe  gp^liHf  laulioWtd  from  the  central  builoc  «p  •  non-coQ- 


MMII   

dueUve  drenit  to  aiir  deabrad  ebcnlt. 


rARTV-T.TNK  SIGNALING  SYSTEM:  Arthur  P.  IMa  mni 
nk  R.  Hall.  Wheeling;  W.  Va.    App.  fifed  Oct  t$,  t^aa.  8c« 


8lo,34<>. 
Fran 

810, jts  and  S10.J45. 
f  10,367.     I.AMP  J  \1  K   EOR  TM.EI'HONK  SWITniBOARPS:   Si  iney 
A-  Bevlad,  Elyna,  Olio.       A|.|..  filed  ^..v    jj.  tr,n^.     A  metal  tube  to 
enclose  the  lamp,  with  one  side  extended  and  carrying  contact  sprinca. 


Digitized  by  Google 


I 


Electrical  World 


Tha  CoMoMditkin  of  EucmcAt  Wou  Aim  Emnmoi  and  Akbicah 


Vol.  XLVII. 


NEW  YORK,  SATUKDAY.  KRBRUARY  3.  i<)o6. 


Na  5. 


PUBLISHEU  WEEKLY   BY  THE 

McGraw  Publishing  Company 

114  Lnnnr  Snitrr,  Nbw  Yotx. 

tW  worn  Cau.:  fioi  CoiTuwDT.  Oiu  Addiui:  Elictiical,  NMr  VtMb 

Ebit»  n  T.  C  M*ni]i*«o  W.  O.  WiAVsa. 

Cmtam  Omcs  IIM  Mctwdnort  Block 

Pi<iLAiiu.rBi*  Omca....  Real  E«UI«  Trait  Buiktlnf 

Ct-irv-rLAKD   Ofpick..*.*  ..*••.....  •■■tf'5  Cujraluiga  BuiltltnK 

Biii0rcui  OvricB.  iUiliaai  Utmm,  Noriolk  St.,  Straad.  LaadM,  b«. 


TBOIS  OP  SUBSCaOFTION 


fbtFoMd 
•ad  Ifctaad.  


Single  copy 

Rcmittuio.. 
office.     l<ci|iM«M  (or 


 M.M 

a  as  chiUiiic* 
■...as  Bsrk* 
...31  frtiKt 
.. . .10  cent* 


far  forcif  n  •iih*erip«>ans  atajr  be  attdt  ikfooah  our  EuroMU 
oOice.     Kci|iM«M  (or  cluuiaei  of  addrcM  ihaald  b* .  mMC  one  week  in 
•dnnoe,  mmog  *'<(      Veil  at  new  addfa 
kcTond  Alteta  nMtbt  ttvm  due  of  iwac. 


Ma  <ae)ct  arc  kept  oa  aale 

---  UlT^— •  — ■  


tbc  Act  o< 


 M  Mew  VoAi  H.  Y, 

a<  KiMb  J,  il79i 


NOTICB  TO  ADVBRTISBR8. 


Chanca  of  ■drartUnc  1 

of  dale  of  Huic.    New  .  

Itoaday  for  Uw  paper  dated 


Of  this  bsue  Uu  ELicmcAL  WoRW  aSyOOo  copiet  art  printed. 
Tht  total  circuMun  »f  tht  EuwiucAi.  World  and  Enginesii  for 
the  year  1905  voat  713,500  copiet,  an  avtragt  of  13,70a  eopiet  per 
itsue. 

NEW  YOKK,  SATURDAY,  FEBRUARY  3.  hjo(<. 


CONTENTS. 


Ediorlal 
Inpertant 


 „  in  Laaip  Udiatioii  

IKnaer  of  the  Cbieapo  Elcclrical  Tiadei 


A  Pra|><nol  In«liiulr  Trii 
The  QtH-Kiiun  of  Muiiiripnl 
Electricil  Eligincrrs  I>i<- 
Current  News  »inl  Ni>tt-H.. 
Electric  Power  I'Innt  <if  Vrrnnrnt 


<Uiiei-«hip  in 
iiurh.    J,  v.,  Wttndwell 


Marbk  Co,    liy  .V.  L, 


January  Mreliiiii  of  (be  American  InMitule  of  Electrical  EotlaMrti. 
Some  c>(  the  Otntacka  In  tb*  Way  of  Electric  Hcaiklgi   ^  C  D. 


W. 


Electric  Mat  Irons  and  Soliciiine  at  OtibiMtiir,  Iowa  

The  Lighting  of  Oinini;  and  IUhI  Rooma.     By  J.  R.  Cravath  and 

V.   R.  I.aniinitli  

Tti«  Springfield.  Ill  .  Ught.  Ilcnt  and  I'uwcr  Cou't  Slaliaa  and  SjrHcia 
Oiilral  Station  K.:.>ri  >mics  in  MauaclinMlla, 
Wiring  with  Woo.l<n 
Repair  Shop  Notes. 


Wiring  with  WootU  n  MouMingi.    Br  L«ria  J, 

Repair  Shop  Notes.    Dr.  T.  Bamard  

The  Rome,  N.  Ym  Cm,  Electric  Ufbl  and 
Adrertiting  Foltow-iip  Hrthada  Mr  Cenlrtl  Sfalieotb 
Rac,  ' 


/.in 


US 

J*6 

a47 
as» 

ait 


Central  Slati<'n  N'litr-  from  Tlelvirlere,  III  

AdrcrtiK-mc-ni    Writing  ContettB  

A  Clever  flan  for  Seeiirinc  Good  Advcrtlainc  Copr. 
Leitcra  an  Practittl  Slibjccu,  •  •  •  < 
ItnpratrcnKnls  in  AppKancM  md 


Central 
Coural 


aiaation  and  Urreloimient  of  a  New 


S%n|i    In  St,  Paal 


Qocationa  and  Amwari, 
Orjianiaa 

SS  !  ,   

Station  Sale  wf  Cmmn/t.........*......  

■BnDdinf  lletbada  «f      MbH*  Scfrfee  Cotporalion  of  Nnr 


;  Balaactfik  By  Bndd  FranhcnlMd. 


Nrw^^lepkome  TaienU. 

I    Tana  to  Tiia  EaiTon: 

tiOeicBcy  of  Uilitli|t    

toewMlm. Central  Slation  BudMH.   By  W.  11.  Jima.... 

Boole  Reviews  •••  s ■  > •••■•■■■■■■■■■■>«•■■■••>•■«>•■•••■•■•■«*«••*• 

Ob  the  "Reducing"  of  tbe  Hn  Baiai4i  «t  a  Mniar  dradL  By  D.  |. 
Boma  

A  Canlinuous  Steaa  Ba^nc  Indieilor:  Pure  Coaoer  Trolley  Wheel*: 
Hlch-Siiwd  VefticalE«Niea!  Sewing  Machine  Motor;  Endoaeai 
Mo«»r  Siarlcr;  ftiaiiltaii  Vibrator  Machine:  Sewing  Maebine  Malar 
Otilfil  ...*a«  to 

Additional  Mom*  on  the  Cbinv*  Electrical  !^aw  

Indanrlil  amr  CeaimeRial  Hcaw  

flemral  Netai   

Wotbly  Record  ol  Eleeirfcal  llalcau  


Hi 
ay* 

ato 
a«< 

J«J 
a»j 
*«1 


iNTfiRNATIONAL  CONFERENCE  ON  ELECTRICAL  UnITI.  ' 
Althoagh  no  details  have  yet  been  pqblished  ooncerninjr  the 

t-!iiifiTi-Ki.-  Rirl;n  ];\^t  OcluIxT  bL-f.vwn  IIk'  riiircietUiituc^  ff 
different  govcriinituits  on  the  subject  of  electrical  units,  yet  wc 
imdercfauMi  tiiat  an  faifennal  coafeteiiee  was  held  and  that  eoncla- 
sions  were  reacbfil.  This  conference,  it  will  be  remembered,  was 
called  in  view  of  tbe  rcsolutioa  of  the  Chamber  of  Delegates,  at 
the  St.  LodB  lotcmatioaal  Electrical  Congress,  to  the  effect  that 

the  difference  between  the  leg.Tli/<'<l  ileetrical  unit?-  in  different 
countries  were  such  as  to  warrant  the  appointment  of  an  inter- 
national commiaBiaa  on  the  subject  We  bdieve  that  the  confei^ 
ence  decided  in  fa%'or  <i;'  Irriitig  tbe  iiKcnni^nn^l  ohm  in  mer- 
cury, and  the  intcnutional  ampere,  Uclcrnnncd  by  the  silver 
coulomliBMlerM  the  fuadainctital  primary  concrete  standard  elec- 
tric units.  Also  that  the  Wc^tton  radmiuin  eell  containing  solid 
hydrate  of  cadmium  sulpliate  should  be  the  standard  cell,  whose 
ejn.i  afaauld  consoiuentl/  be  determined  by  reference  to  the 
firinufy  standard  ohm  and  ampere.  Also  th.ii  an  official  oonfer- 
ence  should  be  called  within  a  year  to  bring  the  legalised  deeuie 
units  hi  aecMid  amoog  the  various  governments  represented. 

It  WIS  hoped  in  this  ooantir  that  the  two  primary  hindamentat 
concrete  standard  units  would  be  the  volt  and  the  ohm,  because 
the  electrolyticaUy  detemuned  ampere  involves  a  process  and 
docs  not  admit  of  conlniiioua  existence  or  substantial  embodiment. 

However,  that  is  riMlly  a  matter  for  phy-iicisls  lo  decide  upon. 
The  secondary  standards  of  our  national  laboratories  will  no 
doubt  consist  of  alloy-wire  ohms,  cadmium  cells,  and  elcctro- 
dynanoim-tcr  ammtttT  b:;lir:r.  .  Our  tertiary  flaiidard';  in  tngi- 
nering  laboratories  will  be  cadmium  or  Clark  cells  and  alloy- 
wire  resistance  coils.  If  our  standard  cells  are  marked  with  the 
same  voltage,  at  vlattdnrd  lemperature,  to  one  part  in  two  thou- 
sand, and  our  coils  with  the  same  resistance  to  otic  part  in 
five  thousand,  no  matter  to  what  national  lahonlory  th^r  are 
?eiit  for  c;;lr!>' :iit  11,  v,  i-  I  i  Iu",V  that  the  mo5t  exacting  require- 
ments of  (lie  elevirn  jl  engineer  will  be  fully  met  for  the  present. 


The  Seif-Excitino  Alternator. 

In  a  paper  presented  at  the  meeting  of  tlic  American  Institute 
of  Electrical  Engineers,  Mr.  E.  P.  Atexanderson  described  a  form 

of  self  cxciliTiK  nlUrnatiir  wbidi  |>osseSSeS  some  intrre=;lin!?  fea- 
tures. The  machine  has  a  rectifying  commutator  for  supi>lyiiiK 
unidirectional  current  to  a  field  winding  which  differs  in  no 
essential  manner  from  that  iiseil  with  >-<'i)nrMlfly  cxn'tcil  aller- 
liators.  At  the  terminals  of  llic  field  winding  in  impressed  an 
eleetromorive  force  whose  value  and  tdative  time-phase  posi- 
tion varies  with  the  load  on  the  generator  and  with  the  power 
factor  of  the  load  ciirretil.  On  page  .>44  of  this  issue  in.ny  be 
foimd  a  description  of  this  machine  showitig  the  method  by  which 
the  three-phase  volUge  impressed  upon  the  rectifier  is  obtained 
by  means  of  the  combined  actioas  of  auxiliaiy  windings  on  the 
stator  and  series  transformers  connected  in  llie  load  circuits. 

It  is  interesting  to  note  that  the  method  which  must  be  en- 
ployed  in  order  to  prevent  spariring  at  the  comnmtalor  serves 


L.iyki<.L:d  by  Google 


334 


ELECTRICAL  WORLD 


Vol.  XLVII,  No.  5. 


simultaneoutljr  to  caa»e  the  macfaine  to  deliver  a  constant  e.m.f. 
at  its  teiminalt.  That  I*  to  Bay,  the  nugnetoniotiTe  foice  of  the 

current  in  an  armature  at  1  ^ 'r.-iiKlii;  c  I  i.iJ  occupies  siicli  a 
mechanical  position  with  reference  to  the  field  fiolts  as  to  $lii<t 
tba  remltmt  air^p  magnctirai  from  the  fwla,  at  is  well  known. 
Wlien  the  machine  is  loaded  the  shifting  of  the  magnetism  causes 
the  voltase  in  the  auxiliary  wintling  to  reach  its  iuinitnum  wheii 
the  ffCtiAMrMcuwuts  IiAvea  position  witb  respect  to  the  windinBs 
which  h  difffwit  from  the  po':t'"r'  when  the  machine  is  witiunit 
load.  Thus,  even  though  the  value  ot  the  voltage  impressed  u|>un 
the  field  irinding  were  changed  propcf  ly  with  change  in  load,  the 
machine  would  not  operate  properly  at  non-inductive  load  with- 
out the  series  transformer,  on  account  of  sparking  at  the  hrushc^i. 
It  ia  evident  fliit  tliia  diwdvaniago  would  not  cxin  for  load* 
having  aen  power  factor,  either  lagging  or  leading,  since  in 
Such  a  case  die  magnetomotive  force  of  the  armature  current 
is  exerted  directly  in  line  with  the  field  poles,  and  the  proper 
commouUng  points  are  not  shifted.  The  method  of  using  the 
series  translianneri^  as  adopted  hy  Mr.  Alexanderson.  results  in 
shifting  the  phase  position  of  the  vohrtii  iin|irr  s,.l  upin  the 
rectifying  conunutator  by  a  number  of  elcctrical-timc  degrees  cor- 
responding approximately  to  the  number  of  dectricai-spaee  de- 
grees through  which  the  armature  currc:-;  ili-l  ir"  the  field  mag- 
netism. Tbe  best  po&ition  of  like  brushes  remains  the  same  iur 
all  loads,  while  the  e.m.f,  introduced  at  the  rectifier  in  order  ro 
«hi(;  t'lc  phnic  of  the  impre>?iJ  voltage  ;ilso  ;iots  to  incrva'ic  the 
tictd  m.igiK'tisin  to  a  value  to  cause  the  generator  to  ovtrcomv 
the  impedanoe  drop  in  the  armature. 


The  a.  L  E.  £.  Standardization  Rules. 

I'bc  American  Intttitutc  of  iilecirical  Engines  s  appointed  a. 
committee  in  i8g8  to  take  up  the  subject  of  standardization.  The 
committee  made  its  rc|Kirt  in  the  following  ycnr,  in  the  fonu 
of  a  fuuftevii-iMge  printed  |>amphlct.  The  report  dealt  with  the 
subjects  of  the  classification,  efficiency,  temperature^evaiion,  in- 
sulation, regulation  and  rating  of  i|  >  iin  —  i  •  •  t  -irii  ■nnrlii:  rry  ar.il 
apparatus.  The  bulk  of  thv  work  lay  m  ihi-  <l<.limtions  and 
classifications.  The  questions  dealt  with  were,  for  example,  wltu 
and  whprr  are  the  losses  of  powfr  met  with  in  a  givcn  type 
of  dyiianiu  machinery,  and  how  should  they  \>e  reckoned  and 
computed?  It  is  interesting  to  observe  that  no  reference  ts  made 
to  a  dimension,  length,  breadth,  or  "size  in  the  entire  report,  except 
in  a  table  of  sparking  distances  bet»vecn  needle-points.  Tliat 
it  to  say,  the  report  excludes  all  consideration  of  details  of  manu- 
fadurci  and  deals  only  with  broad  classifications,  definitions, 
or  pbiaieal  eoodititms.  The  temptation  to  a  standardizing  com- 
nit  lee  is  nsturally  to  w  rk  iito  detailt,  and  define  the  pro|H-r 
proportions  of  sizes  and  parts  in  machines  or  instruments.  Al- 
though sttdi  dtmenMonal  standardization  may  ha^-c  value  at  the 
date  of  its  preparation,  it  is  apt  to  hamper  and  restrict  future  pro- 
duction, since  tbe  forms  and  proportions  of  madiittery  and  ap- 
paratus tend  to  chaitge  with  the  natural  variations  and  develop- 
mont  of  the  country,  owing  to  poliiual,  ecOtKMHical  a:td  tech- 
nologicat  causes  that  lie  beyond  prediction. 


The  report  of  the  staudanlizatioti  committee  was  mrccssful 
from  the  dale  of  its  appearance.  Although  incompKtc  and  im- 
piiiect  in  dct.->il,  it  had  a  markc<l  beneficial  inllueno'  npon  the 
electric  industry.  Kngineers  insorteit  it*  elauiies  in  their  -pecili- 
rati<ins  for  machinery,  and  the  roanulacturers  referred  to  it  in 
their  bids.  The  effect,  in  general,  was  to  simplify  and  standardize 


machinery,  to  reduce  the  number  of  special  orders,  ti  reduce 
the  delay  in  fitling  orders,  and  to  reduce  the  cost  of  ooostruc- 

tion.  second  edition  o(  the  report  of  the  committee,  revised 
and  enlarged  tq  twenty-six  printed  pages,  appeared  in  1902.  The 
subjects  covered  in  the  second  edition  were  the  same  as  those  in 
the  first,  with  the  addition  if  i;n  .indcsccnt  lamps  or  luminous 
sources.  Again,  there  is  to  be  noted  a  total  absence  of  dimen' 
sums  or  sizes.  This  edition  is  in  general  use  anwng  engincersi 
buyers  and  maiiulacturer.s  at  the  present  timr  The  staiidardiz.i- 
tion  committee  is  again  engaged  in  revising  and  exter.ding  the 
rulce  to  appear  in  a  third  edition  of  the  report  The  cmmittee 
is  made  np  ('f  I'  TI  nu-ttibcrs  of  thi-  In'tiliili-.  I'-rfe  i;'  -.vftorr:  rrpre- 
scnt  llic  large  niantifaciuring  companies,  three  occupy  university 
chairs  of  electrical  eugineering,  one  Is  a  professor  of  electro- 
physics,  one  is  a  consulting  engineer,  one  represents  the  central 
stations,  aiul  one  represents  the  liureau  01  Standards  at  Wash- 
ington. It  is  expected  that  the  new  edition  of  the  ruU-s 
under  preparation  by  the  committee  will  not  o.ily  revise  the 
existing  rules  to  the  present  date,  but  will  also  include  a  number 
of  new  auhjecta. 

It  will  be  remembered  that  the  Chamber  of  Delegates  of 

the  International  Klertncal  Cr  iil;'  -=  of  St.  Ix)uis  in  1904  recom- 
mended tiiat  steps  lihould  be  taken  towards  international  stand- 
ardization. It  is  earnestly  to  be  desired  that  international  *tand- 
ardi/ali'  ti  ^li^tilfl  r  ninn  rrcd.  Of  course  the  task  is  not 
easy.  It  is  admittedly  diihcull  to  bring  about  agreement  between 
all  tnleresu  in  eteclrical  enghiecring— manufacturers,  engineers, 
coiisiniclors,  pnrchasers.  operators,  snperinlendcnfs — in  One  coun- 
try. It  is.  therefore,  yet  mi>re  dillicult  to  bring  alxiut  agreement 
upon  the  same  questions  in  two  or  more  countries;  es  ecially 
wlien  it  is  remembered  that  tlic  methods  and  cnstons  differ 
markedly  from  one  countr.v  to  another,  and  that  intere!tange  of 
ideas  is  slow  and  difficult,  wlien  matiy  miles  separate  dilTcrcnt 
languages.  In  fact,  it  is  almost  hopeless  ti  expect  complete 
agreemettt  between  different  couMrkt  on  some  of  the  matters 
that  admit  of  st.mdardization  in  each  country  taken  separately. 
Nevertheless,  it  is  sufficiently  evident  that  there  are  certain  fur- 
damental  considerations  m  connection  with  dynamo-electric  ma- 
chinery and  apparatus  wliieli  admit  of  univers.-tl  -t.iinl.inlization. 
and  which  when  so  standardized  would  doubtless  iricet  with  the 
approval  of  electrical  engineers  all  over  the  world.  These  fun- 
damental considcratiuns  may  be  defined  as  the  essential  mechani- 
cal or  physical  iimitalioiis  of  the  apparatus,  and  which  arc  not 
subject  to  variation  in  dtlFerent  eauntricfl  or  in  the  hands  of  dif- 
ferent n'.-nnf;cturers  l-'or  example,  the  precise  definition  of  the 
full-load  efficiency  of  a  dynamo  ought  to  be  tbe  same,  and  ought 
to  be  determined  in  essentially  the  same  way  everywhere.  A^n, 
the  full-load  rating  of  a  dynamo  in  kilowatts  as  determined  by 
its  temperature  cl«valK>i),  regulation,  sparking  and  overload  cap- 
acity should  be  the  saute  everywhere  and  should  be  determined 
in  substantially  the  sanic  way.  These  propositions  COnunend 
themselves,  we  lliiiik.  to  the  intelligence  of  every  electrical  engi- 
neer, ill  any  country.  The  opposite  slaudpoiiU  is,  in  i.n  l,  not 
only  illogical  btu  ridiciiluus.  Who  would  recomuieiid,  for  ex* 
ample,  that  the  ftdl-toad  rating  and  full-load  efficiency  of  a  d{y- 
namo  should  be  variable  imaiititirs  from  country  to  country,  or 
be  functions  of  latitude  and  longitude,  lilce  the  duration  of  twi- 
light, the  fre<jm  ney  of  recurrence  of  the  aurora  borealis,  or  the 
dip  of  tlie  magnetic  lu-edle?  We  understand  that  a  niovement  is 
nn  foot  to  initiate  international  standardization  of  dynamo  elec- 
tric maehitiery.  We  earnestly  hope  that  the  movement  will  sue- 
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ceed,  in  the  interests  ol  engineering  and  oi  civiliution.  If  the 
nwmnent  be  confined  at  the  outset  to  the  dententary  definitiotu, 

mcchaiiica!  and  physical,  we  believe  lhal  it  can  not  fail.  The 
oniy  danger  will  be  in  atlemptirg  t  .o  r;-ir'<  at  first.  . 


CoMPKTrnoK  IN  Centrai,  Station  Work. 
Wtawv«r  ia  InumeBS  affairs  one  exarainet  the  advene  condi' 

daas  that  must  be  met  one  finds  ixunr''''''  "  tli  ■  frnu  rmk. 
Not  that  cunipclition  i*  always  a  bad  thing — on  the  contrary  it 
ia  sooictinics  .1  v<  ly  nerc^sary  uimulant:  but  in  a  busineas  like 
that  conducted  by  electric  supply  stations  its  effect  in  deflecting 
business  cannot  be  neglected,  and  it  is  unc  of  the  factors  which 
lend  to  cause  the  diminished  ralv  of  growth  to  which  we  hlTV 
several  timca  of  late  had  oct  <  i:n  -  refer.  The  sates  of  energy 
from  a  central  station  tnay  be  t  j  .ghly  divided  into  these  for 
lighting  and  power,  grouping  under  the  latter  head  the  misecl- 
laneons  uses  which  do  not  strictly  belong  to  lighting.  The 
princl|tal  profit  of  hum!  stations  is  at  present  in  the  former  branch 
of  its  business,  and  in  this  it  has  to  face  generally  stubborn  com- 
petition from  other  illominants,  especially  from  gas.  In  the  early 
days  of  electric  lighting  aay  twenty  years  ago.  the  electric  lamp, 
whether  arc  or  incandescent,  was  a  novelty  and  ialcs  wire,  as 
in  the  case  of  every  striking  and  useful  novelty,  helped  by  this 
very  tact.  This  feature  of  the  early  growth  of  the  business  has 
wcl-  iiigli  1-1  ?aiipcarcd.  leaving  a  competition  based  in  many  cases 
principally  tipon  pric«.  Of  cour«c,  in  his  public  capacity  the  cen- 
tral ststkm  man  pooh-poohs  the  coaipctftioa  of  gu  with  die  bril- 
liaf.t  cunvcntcn!,  hyxit-ri',-,  ir't-lf-r"  -thJ  nniverijilly  n.-'vnntaRe- 
ons  mcindcicent  lamp,  hut  in  the  privacy  oi  his  office  his  char- 
acteriaatiaa  of  gas  competition  ia  tnt  always  saitabte  for  pul^ 
IkMion. 


Taking  as  the  unit  of  comparison  the  ordinary  si>-callcd  iti-op 
■ncandcscetu  lamp,  originally  thus  slandardized  a$  the  equivalent 
of  the  legal  gas-light,  it  is  easy  to  see  the  Stains  ot  affairs.  The 
ordinary  co5t  to  moderate  consumers  under  central  station  sched- 
ules of  such  an  irtcandescent,  including  renewals,  is  from  i  cent 
to  Vt  cev/t  per  laiiip*honr.   On  dollar  gas  as  a  basis,  an  equal 
amount  ni  light  costs  r.ither  less  than  the  lower  figure  named, 
without  taking  mantle  burners  into  the  reckoning  at  all.  On 
ihe  side  of  the  tncandescent  Unnp  one  has,  of  course,  the  fa* 
miliar  virtues  of  freedom  from  vitiation  of  the  air,  increased 
steadiness  of  the  light,  flexibility  in  disposition  for  best  lUaminat- 
iitg  effects,  and  freedom  from  the  chance  of  leaking  gas*  These 
are  all  valuable  properties  which  have  had  a  great  clTtct  in  build- 
ing up  the  business  of  electric  iigbting.   A*  rqiards  the  mod- 
est consumer,  however,  the  fint  advantage  fias  upon  the  whole 
fni.Tll  vvftp'-.;.    For  :\-rh  n  rnmbfr  of  *  i-niers  small  with  relation 
to  the  spacf  concerned,  the  practical  vitiation  of  the  air  is  not 
great  eiiongh  to  malte  a  strong  impression  upon  the  average  man. 
The  steadiness  of  the  light,  too,  while  striking  in  comparison  with 
a  poorly  adjusted  gas  burner,  is  not  at  all  impressive  in  compari- 
son with  a  good  gas  burner' ol  the  Aigmd  vniely.  The  chance 
of  leaks  Is  a  more  important  matter.  Gis  companies  of  late  are 
very  l<«en  in  watching  for  this  trouble  and  have  reduced  it  to  ao 
inconsequential  matter  so  far  as  the  ordinary  man  in  interested. 
The  adaptability  of  the  electric  lamp  to  artistic  ciTcct,  both  in 
fixtures  and  in  itlumination,  is  one  of  its  greatest  competitive 
advantage:,  and  should  always  be  kept  to  the  iVirc.    Hut  for  a 
very  large  number  of  moderate  consumers  the  competition  reduces 
itself  almost  entirely  to  a  matter  of  price,  and  at  the  present  tine 
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the  gas  companies  manage  ganenlly  to  retain  a  small  but  per- 
sistent margin  to  libit  good.  In  dwelUngSs  for  insnmee,  the  av- 
erage gas  bill  is  very  much  leas  than  the  avetagi  electric  lighting 
bill  would  be. 

When  it  comes  to  the  next  larger  chiss  of  svork  tlie  advan- 
tages ot  electric  lighting  count  more  heavily,  and  were  it  not  for 
mantle  burners  would  be  very  generally  dedaive.   But  wbtle 

the  incandescent  lamp  has  remained  at  approximately  the  same 
clTicKiicy  for  twenty  years,  the  introduction  of  the  mantle  burner 
has  increased  the  cfhciency  of  gas  lighting  by  some  four  or  five 
hundred  per  cait.  The  lamp-hour  from  a  modem  mantle  burner 
CMts  the  consumer,  tiKluding  renewals,  something  less  than  i/to 
centndlKCd  to  the  same  tamp  unit  as  before.  To  offset  this  great 
difference  we  have  a  great  advantage  in  the  matter  of  color  in 
behalf  of  the  incandescent  lamp  and  wliatever  gain  may  be  made  in 
a  part  of  the  field  by  the  use  of  arcs,  The  common  enclosed 
arc  is  somewIiBt  bnt  not  greatly  more  evident  as  an  illwuiniitt 
than  the  incandeicent  lamp,  and  whatever  gain  may  be  made  in 
the  matter  of  cost  must  depend  mainly  on  a  discount  scale  weight- 
ed to  favor  the  arc  As  a  matter  of  fact,  the  mantle  bunier 
stin  retains  some  of  its  advantage  of  chcapitess  as  an  indoor 
illuniinant  desphe  the  arc.  It  iikiv  Ijc  ;  ropcriy  held  that  the  dis- 
criminating shc^  keeper  ought  to  prefer  the  arc  or  iucandesceni 
lamp  at  aiqr  price,  that  the  public  ought  to  be  edneated  and  so 
forth.  The  ar  .M  l  iir.n  tically  delivered  may  be  found  ill 
any  ot  the  less  prominent  streets  of  our  larger  cities.  In  spite 
of  its  bad  color  and  it*  odicr  disadvuitagea,  the  roanthi  hnmer 
has  in  ".  irt  ^t  of  its  htinc  by  far  th<?  chf:tp»'<!  common  illuininant, 
taken  to  itself  the  cheaper  held  in  increasing  measure.  Of  course, 
one  may  vciy  wdl  twdl  nnefa  diest  and  prodaim  that  gas  is 
all  very  well  for  the  proletariat,  but  gentlemen  should  use  the 
latest  improvements.  Nevertheless  the  less  opulent  portions  of 
our  cities  arc  growing  at  a  pace  that  leaves  the  "best  residence 
districts"  far  behind,  and  when  the  votes  are  ooamed  the  disparity 
is  even  more  conspicuous. 

In  the  oKMt  iniportant  business  and  residence  aeetioaa  electric 
lighting  has  a  well  deserved  praaiinence:   It  is  unquestionably 

the  best  means  for  large  itlumination,  in  which  quality  counts 
for  more  than  price.  £ven  bei«v  however,  tfaete  is  not  freedom 
from  competition,  for  while  gis  is  at  a  disadvantage,  the  isolated 

electric  [ilant  iijt  to  \ic  left  nut  of  ;hc  rcckor.iiig.  I;  is  .u-iii;i'ly 
a  far  more  serious  competitor  than  is  generally  suspected,  and 
while  it  can  be  discimngcd  in  same  nutances.  it  oertanily  eaimot 
be  permanently  put  out  of  business  save  by  making  prices  that 
most  central  stations  rather  hesitate  to  quote.  The  gas  com- 
panies are,  for  tlie  raost  part,  out  of  the  running  at  {wcacnL  thtf 
luu'j  rtradily  pursued  a  policy  of  near!v  f.zil  rate*  which  are 
low  enough  to  foster  the  small  consumer,  aiihough  not  much 
modified  in  favor  of  die  large  user.  This  condition  is  not  likdy 
to  be  permanent,  for  a  tendency  is  already  obvious  toward  more 
liberal  discounts  for  large  patrons  oi  the  gas  plant.  How  far 
sheer  price  will  come  to  couot  IB  bard  to  estimate  PrabiUy 
much  of  the  important  work  can  never  be  touched  by  gas  com- 
petition directly.  Nevertheless,  the  gas  engine  running  on  50 
per  cent  gas  in  is<jlatcd  plants  is  yet  to  be  reckoned  with.  To 
sttm  up  the  situation,  while  the  electric  central  station  lighting 
business  is  still  a  great  and  growing  one,  it  is  at  present  b^ween 
two  fires.  The  gas  companies  have,  in  the  past  decade,  entrenched 
themselves  strongly  behind  the  small  and  moderate  consumer, 
by  making  a  low  base  price  for  their  prod  net  and  biy  pushing  iWtlh 
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great  vigor  improved  iHnminaats.    They  iiave  at  yet  rather 

neglected  the  large  d  ii^unu  r,  in  wliii^r  ^.is.-  elcttric  lighting  has 
an  intrimic  advantage.  Meanwhile  electric  lighting  companies 
have  made  a  Ugh  base  price  ior  their  product  and  have  lalfaer 
rfi;c-(.r.if;rd  '.he.  ^l^(.■r  wliile  j;.iining  by  liberal  di&counl  a 

great  mass  of  large  work  upon  which  ihey  rely  for  keeping  up 
their  bmineia.  Each  appear*  to  have  tended  loo  far  m  a  par- 
ticular direction.  It  behooves  t)ti-  rcntral  stations  to  keep  up  with 
every  advance  in  practice  that  can  lessen  the  price  difference 
between  elcctricitjr  aad  gas,  as  well  as  to  keep  up  their  cam^ 
paign  of  education  as  regards  quality. 


Central  Station  Business-Gettino  Systems. 

By  far  the  miost  interesting  part  of  the  proceeding*  of  the  re- 
cent con\Tnlion  at  Chicago  of  the  Northwestern  Electrical  Asso- 
ciation WM  chat  dealing  with  central  statton  business-getting 
metbodi,  an  abstnct  of  which  appears  elsewhere  in  this  issue. 
The  siibjcci  '<  'itTi*  whtrh  is  laify  :;|trr,ct:ng  more  attention  among 
central  st.iiion  men,  and  there  ts.  now  promise  that  before  long 
the  reproach  that  in  busfaiess  methods  «eniral  stations  are  not 
up  to  date,  and  that  they  arc  far  behind  their  gas  competitors, 
w  ill  be  removed.  We  believe,  however,  that  a  charge  of  unpro- 
sre^sivcnes.s  against  central  station  men  in  geneiil  is  by  no  means 
in^titied.  From  the  technical  standpoint  our  central  station  com- 
panies are,  with  very  few  exceptions,  wide  awake  and  frequently 
CO  beyond  ttonr  resources  in  their  eagerness  to  take  advantage  of 
new  improvements  in  apparatus.  The  defect  appears  to  be  con- 
fined to  business-getting  methods,  and  as  pointed  .out  by  one  of 
the  speakers,  this  is  not  so  much  due  to  lacic  of  appreciation  of 
the  importance  of  this  side  of  central  station  work  as  lack  of 
t>-stematie  onganisalion  for  carrying  on  such  work  property.  Now 
that  interest  is  becoming  thoroughly  awakened,  there  is  a  danger 
that  the  matter  of  business-getting  organization  will  be  carried 
to  an  extreme,  and  smaller  central  stations  ted  to  adopt  methods 
which  require  for  thiir  propir  CMriifion  .■\pcrt  5fr\ioe  not 
available  on  the  staff  of  a  small  plant  Even  in  the  case  of  targe 
siationSt  a  hntineas-gctling  system  too  elaborate  may  break  down 
from  its  own  weight.    There  is  particsi1;ii  t  ^"  following 

proposed  systems  without  due  regard  to  the  resources  available, 
and  in.  becoming  a  mete  servant  lo  card  files.  •  The  card  hobby, 
with  its  tendency  toward  emasculation  of  the  per-nna!  cTi-tnrnt 
and  its  short-hand  treatment  of  facts,  is  one  to  beware  ot.  In 
brief,  a  central  station  should  view  the  problem  of  business- 
getting  organimtion  as  on?  in  evolved  .ilong  common-sense 
lines  in  accordance  not  only  with  the  resources,  monetary  and 
personal,  that  are  available,  but  also  with  local  oonditbns;  and 
in  laying  out  a  record  and  "follow-up"  card  system,  no  records 
of  data,  however  great  their  intrinsic  importance,  should  be  pro- 
vided for  unless  they  will  be  Specifically  utilised  in  (he  scheme 
to  which  the  cards  apply. 

In  the  discussion  at  Chicago  to  which  we  refer  above,  Mr. 
Alnert  sketched  in  detail  a  business-getting  organication  which 
can  be  safely  eominended  as  a  gmde  to  central  station  men  who 

are  taking  up  the  matter  without  previous  experience  A  f.  w 
of  the  details  nugbt.  however,  be  modified  to  suit  the  case  of 
snudler  ststlons,  and  to  these  we  shall  here  refer.  We  bdiave 

it  would  be  well  to  have  a  card  fik  v.i.Mfcally  for  "follow-up" 
purposes,  and  a  suggestion  on  this  point  is  given  on  page  26j. 
This  fil«  siMHdd  include  marker  cards  for  interpolation  in  order 

to  i'i-'.ipii:ilr,  liy  nira:i<  nf  jiToifrtine:  iiiimcr,i!=.  the  date  when 
further  attention  is  required  by  the  card  or  cards  next  to  a 


marker.  The  more  important  suggestkm  tn  mind  is,  however. 

with  respect  to  the  record  of  e.i"li  "pr  ispcct."  To  have  thits 
record  scattered  and  consist  partly  of  mere  card  references,  is 
far  from  .satisfactory,  and  we  doubt  if  suck  a  system  is  used  ex- 
tensively in  other  lines  of  businc.'i.'i  in  keeping  track  of  prospective 
customers.  When  a  visit  is  to  be  made  to  a  "prospect,"  or  a 
letter  written,  the  histoiy  of  ease  from  the  begirniing  diould 
be  at  hand  in  such  fcnn  that  it  can  be  given  concentrated  altcn- 
tion,  and  tlie  "tile  wrapper"  system  it  vastly  superior  in  this 
respect  to  the  curd  index  and  abbreviated  reference  system. 

s 

As  generally  applied,  the  wrapper  consists  of  a  heavy  manila 

paper  (120  lb.,  22  in.  by  28  in.  tag  paper,  for  example)  folded  once 
and  with  the  name  of  the  prospective  customer  written  on  the 
upper  left-hand  folded  edge  A  sheet  cut  9  in.  by  12  in.  makes, 
when  folded,  a  convenient  sized  wrapper  which  will  contiiin  n  half 
»heet  of  letter  paper  flat  or  a  full  sheet  folded  once.  The  wrappers, 
of  course,  are  filed  and  handled  in  the  same  aumner  >s  cards. 

Information  sheets  as  filed  arc  ps^ted  at  the  left-hand  edge,  >o 
that  when  llie  wrapper  is  unfolded  its  contents  can  be  turned  i:>vrr 
like  the  pages  of  a  book.  In  the  case  o^^  present  customer,  the 
first  enclosure  would  naturally  be  a  sheet — preferably  a  printed 
form— containing  the  technical  data  of  his  installation.  In  all 
cases  tliere  »hould  be  a  sheet  giving  the  result  of  a  careful  canvas* 
made  to  determine  tiie  rcqnircments  of  a  prospective  customer  or 
of  extensions  that  can  beneficially  be  made  in  the  installation  of  a 
present  customer.  When  a  personal  letter  is  written  a  cirlvjn 
copy  on  tliin  paper  is  inserted,  being  trimmed  if  it  thereby  can 
be  inserted  unfolded  in  the  wrai>per.  Since  the  "follow-up"  card 

tile  wil-   r  iMt.i^i  ::   n.  ir.J  o!  Ultcin,  thc  -f  need  only  he 

inserted  in  the  hie  wrapper  should  they  have  some  detinite  con- 
nection with  the  history  of  ibe  case. 

With  such  a  system  it  will  be  seen  that  prior  to  making  a  visit 

a  SL  Licitor  miiy  111;. k<:  himself  absolutely  thorouglily  informed  con- 
cerning the  entire  history  of  a  "prospect,"  and  the  information 
win  otmie  under  his  eyes  in  a  manner  to  make  upon  his  mind 
u  much  stronger  impression  tli  it-  v.  ix-M  be  conveyed  if  he  ha<l  lo 
seek  through  files  and  decipher  cabalistic  card  notations.  Per- 
haps even  a  greater  advantage  in  many  mstances  would  be  that 
in  case  of  a  ch  inpL-  of  stUcttori  a  new  man  can  in  n  ffw  minutes 
take  up  the  thread  ot  any  untinished  case.  From  the  discussion 
in  Chiesgo  it  t^pears  probable  fbat  «  pndkt  will  grow  up 
whereby  sraaller  central  stations  can  secure  at  intervals  for  <^^ti'.rt 
periods  the  services  of  an  expert  solicitor.  The  "file  ivrapper" 
record  would  beidoal  in  "^uch  ca»e>.  not  only  for  giving  the  station 
a  permanent  record  of  thv  work  of  tr.-irisient  liolicitors.  but  also 
through  the  entire  history  riglit  up  to  date,  of  prospects  being  thus 
at  the  disposal  of  an  expert  sdiciioT  when  one  is  engaged. 


Reouung  the  Numbek  ow  Ovsrhsad  Lines. 

In  the  artide  elsewhere  in  this  issue  on  the  plant  at  Sprin^^ld, 
II!.,  some  useful  pointers  are  given  as  to  the  way  in  which  the 
central  station  company  there  has  attempted  to  decrease  the 
mmiber  of  wires  carried  on  overhead  pole  fines  in  the  down- 
town dis'.tirt  Th<  hi;i;s  arc  especially  useful  to  companies 
<>perating  in  cities  of  such  size  that  there  is  begitming  to  be  talk 
of  pladng  all  wires  underground  in  the  busmcss  district  On 
account  of  their  number,  telephone  wires  are  usually  first  to  be 
placed  underground.  Electric  light  and  power  companies  can 
put  08  the  evil  day  for  some  thne  by  observing  simplicity  and 
neatness  in  overhead  work.  In  the  case  at  Springfield  most  of 
the  traDsfurmers  and  secondary  maiiu  arc  located  in  alleys. 
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For  the  sake  ci  simplicity,  l»o-\virc  srj<»rnlary  (li<tribiitioii  in- 
»t«ad  of  thrcc-wirc  has  been  adoiitcd  Tlic  heavy  secondary 
mstM  which  asttalljr  are  the  most  consniciu>us  on  a  pole  line 
are  run  aloog  the  rear  wath  of  buildings  so  that  the  service  eon- 
ducton  for  each  building  can  he  connected  to  (hem  without  nin- 
ning  wires  iioross  the  alky.  The  arrjitiKtttitnt  ihies  away  witii  ihe 
mon  unsightly  part  of  electric  light  and  power  distributing 
eifcuils,  namely  the  ettslomer''s  lervke  wifci  radiating  (roni 
various  poles  in  the  alley  to  the  <lirTorcnt  ciisionicrs.  Hy  using 
good,  snbstiintial  bracket  construction  along  the  buildings  for  the 
tecondary  malnt  with  atrong  head  gn>^  at  each  end,  the  ad- 
vantages of  the  plan  in  sneli  easvi  a>  outlined  nppear  to  out- 
weigh far  any  possible  disadvantages  of  having  mains  supported 
on  the  building*. 

• 

Statioks  That  Have  "Never  Paid." 
It  would  be  tnterestfaig  to  knew  hew  many  of  the  amaO  eentral 

station  cuinpanics  of  the  counlry  tlmt  have  never  paid  a  dividend 
arc  similar  to  one  which  recently  came  to  our  nonce.  The  oLant. 
which  wns  serving  ■  r«pulation  of  about  4,900,  waa  apparently  in 
an  tiniis;  ;illi  |iivis|n.|-ous  and  well-niniiage  1  cotidition  and  had 
been  grouing  rapidly  ever  since  starting.  The  tnanager  remarked 
that  the  plant  had  "never  paid,"  which  leemed  like  s  rather 
startllnjj  as>ertlon  ai;d  called  for  further  imiuir>  It  then  ap- 
peared that  while  the  company  was  originally  organised  with  a 
fmril  cspttiri,  m  money  had  been  either  taken  oat  or  pnt  hi  by 
the  investors  since  it  ftarteil,  and  that  the  tol;il  :ijrO"n1  I'ow 
invented  in  the  plant  is  about  2lj  times  tSut  originally  put  in. 
In  other  svonls,  the  reason  that  the  plant  has  not  paid  is  that 
the  dividends  have  all  gone  hnc^  iiil  >  the  property  in  t!ie  $l)3pe 
of  ii;lart!enients  and  improvements,  aiul  the  stockholders  have 
>i.  w  .1  plant  worth  very  much  m.  re  tliaii  when  they  started. 
There  arc  plenty  such  properties  throughout  the  c<>nt  try,  both  in 
central  station  and  matu factoring  business.  Ithasbeen  thehisinr  .. 
of  central  station  hnsiness  throughout  the  country  tliai  the  grow  :li 
has  been  be}-ond  anything  the  original  stockholders  anticipated 
and  it  has  been  a  question  of  buying  from  time  to  time  new  ma- 
chinery and  apparatus  or  go  out  of  business.  .\  little  closer  an- 
alysis of  whst  constitutes  matntcnatKe  and  renewals  and  what 
entargemcnts  and  improvements  wonld  put  investments  in  electric 
lighting  etimpanif"  in  the  ^malle^  t'iwi:s  in  a  soitiewhat  different 
light  before  the  local  stockholders,  ihe  condition  described  is 
entirely  a  healtiiy  one,  and  it  is  to  be  wished  that  it  existed  in 
some  <it  the  cilie*  where  extremely  ojipositc  tactics  have  Vrc:: 
pursued  and  where  not  only  new  constrtKtion  but  nuiintcnance 
and  renewals  have  been  charged  to  capital  account. 


The  Electric  Flat-Iron. 
The  electric  flat-inm  seems  certainly  to  have  come  to  stay  as 

a  steafly  source  of  centra!  station  income.  From  all  over  the 
counir}'  come  reports  of  remarkable  success  in  tie  introduction 
of  this  most  generally  «ted  of  electric  heating  appliances.  The 
results  mentioned  in  articles  ciscttlicir  i\  thi-  issue  following 
the  introduction  of  the  flat-iron  111  Uclvidcrc,  Hi.,  and  Dubuque, 
Towa.  while  tintisuatly  good  in  that  so  many  irons  were  pJaoed 
at  the  start,  can,  «e  beli'^ve,  be  dupliciitrd  in  many  other  places 
if  only  the  matter  is  taken  up  in  tlic  right  way.  Beyond  ques- 
tion the  cieetrie  flat-tion  is  its  own  best  salesman.  The  main  point 
is  1"  get  it  into  the  hands  of  us-rs  for  trl.il  a!i<l  -ending  them 
out  on  jo  to  60  days  trial  appears  tu  be  the  Ixit  way  of  accom- 
plishing this.    While  the  electric  iten  costs  more  to  operate 

th.in  the  older  :itu!  ;-i  .le  f.imiliar  types.  \u-:  iis  ui;(|iicstionab?y  no 
u»er  uf  electric  light  who  can  possibly  allonl  11  will  go  l)ack  tug.is 


or  kerosene,  so  no  one  wHo  h:js  used  the  electric  flat  iron  wants 
to  go  back  to  gas  or  coal  lieated  irons.  Pe>:>ple  are  willing  to 
pay  a  good  price  for  the  sake  of  convenience  and  cleanliness, 
and  there  is  in  the  electric  flat-iron  also  a  considerable  element  of 
time  saving  compared  with  other  irons.  This  has  been  demon- 
strated in  factories  where  ironing  is  done  by  piece  work  and  where 
the  ouQiut  with  electric  irons  has  materially  increased.  For  the 
most  rapid  introduction  of  the  flat-iron,  spring  and  summer  are, 
of  course,  the  best  times.  The  latter  pan  of  the  summer  there 
are  a  certain  number  of  people  who  will  put  the  matter  off  until 
spring.  Now  is  the  thne  to  get  raiidy  tot  a  spring  flat-iron  cam- 
paign. 


Grounding  of  Secondary  Circuits. 

While  it  is  to  be  regretted  that  the  late  revision  of  the  Na- 
tional Klectrical  Code  does  not  frankly  m-iK-e  mandatory  the 
grounding  of  secondary  circuits,  a  step  in  advance  i*  the  permis- 
sion given  (o  inspectors  to  do  sa  Grounding  furnishes  the  only 
feasible  method  of  making  inside  wiring  entirely  safe  and  free 
from  dangerous  conditions  due  to  crosses  with  high-tension  lines 
either  on  ottlside  lines  or  inside  transformers  Usually  such 
.  rrs^es  occur  inside  a  transformer  as  a  result  of  lightning,  and 
they  ire<)ucntly  remain  undiscovered  until  the  presence  of  the  de- 
fective transfenner  is  made  known  by  a  severe  shock  or  perhaps 
a  fatal  accident  to  some  one  handling  the  wires  or  sockets  inside 
of  a  building  on  the  secondary  drcilil.  Probably  the  great  ma- 
jority of  smaller  central  station  companies  of  this  country  have 
as  yet  failed  to  Uke  this  precaution  of  the  grounding  of  secondary 
circuits.  Only  recently  a  small  company  operating  in  a  countiy 
village  had  to  pay  several  thousand  dollars  damages  on  a  fatality 
caused  entirely  by  the  failure  to  ground  a  secondary  circuit 
Leaving  aside  for  a  moment  all  considerations  of  hunnnity,  a 
pavmcnt  of  several  thousand  dollars  in  damages  makes  a  big 
hole  in  the  net  earnings  of  a  small  company,  and  yet  a  company 
is  Simply  mvhing  ttii  sort  of  thing  as  hmg  as  it  neglects  to  tahe 
the  precBiKMMU  which  hisnre  absolutely  against  it 

The  diecttve  grounding  of  accgsidaty  circuiU  need  not  bs  any 

means  be  a  tedious  or  expensive  0|iefltion,  as  set  forth  in  the  speci- 
fications 111  the  revised  National  Electrical  Code,  printed  m  our 
lirst  issue  of  the  year,  The  detail  which  intere«ts  the  smaller 
companies  most,  however,  is  an  inexpensive  and  effective  method 
of  groimding  at  the  base  of  poles  upon  which  transformers  are 
located  and  near  which  no  good  water  pipe  ground  is  usually 
available  For  such  grounds  the  large,  buried  copper  plate  sug- 
gi  sted  by  the  National  Code  rules,  although  effective  if  properly 
buried,  is  r.itber  c<isl1y  and  requires  considerable  labor  in  ex- 
cavatfaif  a  place  for  it.  One  large  compan)',  which  has  given 
the  matter  of  grounding  sm*  transformers  a  great  deal  ol 
iliought,  and  which  n-m  t.iins  a  high  standard  of  constrnction 
in  all  respects,  has  found  that  a  piece  of  galvanucd  iron 
pipe  10  ft.  long,  driven  Into  the  ground  at  the  base  of  a  pol« 
will  afford  f  iHy  1^  K  a  ground  as  a  copper  plate,  .nnd  at  less  ^ 
expense.  Such  a  pipe  can  be  driven  into  the  ground  by  the  hue 
gang  and  the  groimd  wire  soldered  le  It  in  a  very  short  time. 
The  ground  wire  to  be  soldered  into  the  pipe  is  coiled  in  a  spiral 
which  will  lit  into  tlie  top  of  the  pi[c  and  then  sweated  in  with 
solder,  an  asbestos  paper  ping  having  been  inserted  just  below 
tlie  spiral,  !o  hold  the  solder.  .•Mlhough  it  may  be  some  time 
before  tlie  underwriters  will  actually  insist  upon  the  grotinding 
of  ««ondar>'  circuits  m  all  the  smaller  villages  of  the  country, 
it  i-  :i.  t  to  tlic  interest  el  any  central  sution  company  to  wait 
until  that  nine  cuiiies  hefore  SO  doing. 
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Important  Understanding  in  Lamp  Litigatioii. 

Mr.  A.  \V.  W.  Miller,  president  of  (he  American  Electric 
Company,  of  New  Jersey,  and  of  its  .issociaicd  Missouri  Ameri- 
can Electric  CoMijiHir. .  of  St.  Louis,  has  issuoJ  an  iinportatit  an- 
nounccniciii  t.j  the  electric  lighting  industry  and  tbe  elcctrieal 
trade  .14  ir>  recent  results  connected  with  the  litigation  of  which 
note  has  been  made  in  these  pagce.  We  quote  as  Mlam: 

"An  tmdenlanding  havii«  been  af  rived  at  between  the  Goicnl 
Electric  Company,  a  corporation  of  New  York,  the  Edison  Electric 
Light  Company,  a  corporation  of  New  York,  and  the  American 
Klectric  Company,  a  corp  i.i-ii  n  of  Xcw  Jersey,  and  the  Missouri 
.\nierican  Electric  Comp niy.  corporation  of  Missouri,  relative 
I  '  '1  ■  vateiit  litigali  111  .ii-;rii-r  tin'  Missouri  .Vmericaii  Electric 
Conip.iny,  such  arrji:  ncul  l>eing  satisfactory  to  all  the  parties 
in  mtcrest.  we  ha\e  i  l  i-iHi  m  announcing  to  users  <<f  and  dealers 
in  the 'incandescent  electric  lamps  nude  and  sold  by  tt»;  that: 

"All  such  litii?atiiiii  between  the  patties  has  b«ca  terminated: 
and  that  the  American  Electric  Compiwqr  of  New  Jeraqr  and  the 
Mbsomrl  American  Electric  Cnmpany  of  St.  Louis,  UisKrari, 
have  the  legal  and  undisputed  right,  to  the  use  of  all  patents  on 
which  monopoly  is  claimed  by  the  National  Association  of  Li- 
censed Manufacturers  of  incandescent  lamps ;  consequently  there 
can  be  no  interference  with  dealers  in  or  u«er-s  of  our  lamps." 

In  regard  to  this  Mr.  Miller  says:  "Tin-  |ir,.r»osed  settlement 
with  the  General  Electric  Company  has  been  fully  consummated 
by  an  intcrch,tnge  of  patents  by  which  the  General  Electric  Com- 
pany dismiss  all  suits  aRainst  this  company  at  their  cost,  and 
give  us  a  free  license  for  the  use  of  all  the  patents  liy  which 
the  'oombination'  is  kept  together  without  restriction  or  respotv- 
aibility  of  anjr  Mtt  or  kind  to  them  in  the  use  of  same."  At 
the  same  time.  Mr.  Miller  remarks,  this  leaves  them  free  from 
"mtan^hig  allianoei,''  while  ensuring  indcpendeitcc  and  freedon 
from  molestatwn. 

Animal  Meeting  and  Dinner  of  the  Qiicago 
Electrical  Trades  Asaociation. 


The  Electrical  Tr.nlr';  ,\  .vociation  of  Chicago  held  its  aimual 
meeting  and  dinner  during  the  last  week  of  the  Chicago  Electri' 
cal  Show,  January  24.  The  place  selected  was  the  WCOad 
floor  of  the  Coliseum  Annex  a4ioining  the  show.  The  meeting 
eomhtned  a  hntinctt  sesnon  and  dinner.  The  aecretaiys  report 
showed  the  membership  in  the  Chkago  association  to  be  155 
manufacturers  and  jobbers,  and  the  total  membership  in  the 
allied  associations  of  Boston.  N'i  w  York,  Philadelphia.  San 
Francisco,  Motitreal  and  Chicago  to  be  355.  One  humired  and 
twenty-five  manufacturers  and  jobbers  were  prcseiti  at  the  din- 
ner. T>)i>5f  tncluded  not  only  local  Chicago  trade  ie|)re<ienialives 
but  tiieii  fr nil  all  over  the  western  and  southern  states  and  visit- 
ors fr  ini  •.\i<:  East.  The  association  as  is  well  known  is  one 
formed  ten  year*  agQ  to  put  the  matter  of  credits  in  the  electrical 
retail  trade  on  a  more  satisfactory  footing,  and  weed  out  "dead 
beatSy*  A  number  of  rqiorti  were  gjvcn  from  varioui  mefldten 
hearing  testimony  m  the  benefit  derived  from  memkaiMp  to  die 
asMMnatkMi,  both  in  colleetnm  of  bud  accounts  and  the  avoidance 
r'f  them.  In  the  absence  of  the  president,  Mr.  K.  R  Gilmore,  and 
vice-president,  Mr.  .Seymour  Cuthrie,  the  secretary,  Mr.  Frederick 
P.  Vose,  was  made  chairm.ir'.  oi  the  business  mectin?  .\;icr 
llip  reports  of  several  ccinniittcr'i,  tli^  c'etiion  of  officers  was 
held  with  the  following  re  =  'rlt 

Mr  I'rank  Beardslce,  of  the  Fteardslec  Chandelier  Mfg.  Com- 
p.Ti!y,  president:  Mr.  Seymour  Guthrie,  Kellogg  Switchboard  ft 
Supply  Casnpany,  vtce-president ;  members  of  the  executive  coot- 
mitlee:  Mr.  Thomas  I.  Stacey.  Electric  Apptnticr  Company;  Mr. 
E.  R.  Gilmore.  Western  Eleeiric  Company,  and  Ur.  S-  E.  Kcit- 
nedy.  Central  Electric  Company.  Mr.  James  Wolff  was  reap- 
pointed nieitiber  on  the  National  Board. 

After  the  business  meeting  which  immediately  folloivcd  the  din- 
ner. Mr.  Jaine^  Wolff,  of  the  N'-  w  Vr.rk  Insulated  Wire  Com- 
pany. IfMik  chirce  tn.TlTiastcr.  and  the  folHwing  responded  to 
toaMs:  Mr.  Charles  W.  Wilkins,  Partrick.  Carter  &  W  ilkins. 
Philadelphia,  the  founder  of  the  afisqciation,  spoke  mo$t  happily 


and  gave  exprevNi.  .u  to  his  wdl  known  ooiivietian  a$  to  the  efli- 
caey  and  th  ir.nigii  practicability  of  the  Electrical  Trades  Asso- 
ciation cotijier.ltive  plan  of  credit  prolcction,  which  he  regards 
as  one  of  the  mo^t  i  nportant  features  in  llic  ciccuical  industry 
to-d.iy.  The  other  gentlemen  on  (he  program  wcri-  Mr.  Frank 
M  Piefce,  .Manhattan  Electrical  Supply  0'>. ;  Mr  K  H  Uhrig, 
Weviern  l-'Icctric  Company,  Kansas  City;  Mr.  Conover,  the  John 
Koebling  Sons  Company;  Mr.  Charles  E.  Gregory,  Guarantee 
Electric  Company;  Mr.  \V.  K.  Phelps,  the  Phelps  Company;  Mr. 
Henry  L.  Walker.  Detroit;  Mr.  J.  E.  Emer.  the  Emer  Electric 
Company,  Cle\-eland;  Mr.  S.  S.  Kennedy,  Central  Electrie  Co.; 
Mr.  Harry  Parsotw,  Weitern.  Electric  Company.  ChfeafDj  Mr. 
Thomas  R.  Mcroehi.  Xtilwaalcce$  Mr.  Siitaa,  of  the  D.  ft  W.  Fuse 
Compnny,  Provideiwe. 


A  Proposed  Institute  Trip. 


The  following  circular  has  been  issued  to  the*  membership  of 
the  .XmcricTU  Institute  of  Kloctrical  Engineers  by  the  secretary: 
''The  Board  of  Directors  has  received  from  the  Institution  of 
Kleciric  i!  I  i-j  vu-crs  of  Great  Britain  a  cordial  invitation  to  the 
.Atncrican  Institute  of  Electric.il  Engineers  to  visit  England  dur- 
ing tbe  latter  part  of  June  next  A  similar  invitation  has  been 
received  from  the  Associazione  Etettrotecnica  Italiana,  to  visit 
Italy  during  the  season  of  the  Industrial  Kxhibition  at  Milan 
beginning  Maj.-  i.  igofi.  * 

"These  invitations  tre  in  admowledguieBt  ol  the  courtesies 
extended  to  both  organizations  by  the  A.  L  E.  E.  It  will  be  n- 
membered  that  large  representative  bodies  •from  both  these  so- 
cieties took  part  in  the  Circular  tour,  on  the  occasion  of  the  In- 
ternational Electrical  Congress  at  St.  Loui«.  Septenil>er,  igo4, 
and  participated  in  a  joint  meeting  nt  St.  Louis 

"Both  of  the  proposed  tours  will  embrace  viiits  to  important 
elei  (r )  i;  ]/ uit>.  i- r  ...itional  centers,  and  scenic  features  of  these 
countries.  The  itiiiian  trip  would  necessarily  either  ininiediately 
precede  or  follow  the  visit  lo  England,  in  all  prob.ibility  during 
the  month  of  May.  The  time  of  year  preclwlcs  the  possibility 
of  making  special  arrangements  for  transporuition  in  advance, 
and  it  will  probably  be  neeemry  to  depend  upon  individual  ar- 
rangements for  tbe  transatlantic  tripi.  The  coat  of  the  trip  dionld, 
thcrefme,  be  estimated  hy  tbe  individual  in  accordance  with  his 
preference  as  to  steamship  tine,  return  trip^  etc. 

'"The  proposed  tour,  if  organized,  will  not  take  the  place  of  the 
regular  annua!  convention,  which  will  beheld  as  already  proposed 
in  a  city  of  the  Central  West.  June  26-29. 

"The  Board  of  Directors  desires  to  obtain  at  the  earliest  pos- 
sible moment  an  cxprr^-^  T'  '  f  r.)  ii  .on  an  to  yOHf  paTtidpttiOn 
cither  in  one  or  both  of  the  proposed  visits," 

Members  are  asked  to  notify  the  secretary  as  to  their  inten- 
tions touchirR  this  courteotts  invitation  from  abroad.  The  annual 
meeting  of  the  Institute  n  ill.  it  is  rumored,  he  held  la  a  Western 
city,  probably  Milwaukee  or  Detroit. 

The  Question  of  Municipal  Lighting  Owner- 
ship in  Boston. 

In  response  to  the  request  of  Mayor  Fitzgerald  for  a  statement 

.Ts  to  the  existing  prnvtsii-ms  of  law  applicable  to  the  establish- 
iiM'nt  of  a  tnunicipal  lighting  plant  by  tbe  city  of  Boston.  Cor- 
IKiration  Counsel  Babsori  submitted  |o  the  Connnon  Council  at 
its  last  mccling  a  most  important  opinion,  cnvcring  1:10  I  'l, Ra- 
tions of  the  city  in  the  matter  a<  well.  No  .iction  was  taken  an 
the  municipal  lightini;  order  and  the  corporation  counsel's  opinion 
was  printed  as  a  public  document    W'r  «ive  the  opinion  below  : 

I  am  requested  by  you  10  IranMnit  to  the  O'tnmon  Council  a 
full  statement  of  the  existing  provisions  of  law  applicable  to  the 
establishment  by  the  city  of  Boston  of  a  municipal  gas  and  elec> 
trie  lighting  pl:ni<  .md  the  obKgations  of  the  city  in  that  event 
to  purchase  the  jin-iieiiy  of  the  existing  ga*  and  electric  ligbting 

C'lnipanies  in  the  city,  ir-i-ether  with  a  .it;i1emi-tit  of  w'liit  property 
;iii<l  iranc'ii-c^.  if  :u:v.  inii'.t  be  iiir'iided  in  ^.n-h  |i;ircb.-ise.  the 
.■itni>utits  ncre--r<rv  to  p.-iy  t!u-re|or.  ibe  inelhoil  ji!  ilvteniii  nng 
such  ;i:)K>'.inis,  the  menus  AfA  method*  ol  paying  the  sa  nc.  in- 
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eluding  lUe  issue  i  Ii  j:,^  u  li  the  extent  and  legality  of  such 
i»sue,  and  any  further  iiiforinatiuu  which  in  my  judgmeut  may 
be  of  valcc  tu  the  Cotumou  Gowicil  in  actutg  upon  the  propo- 

sitioii  before  it. 

Tile  (irovisiuns  of  law  a;)plicable  to  the  matter  are  contained 
in  Qiaptcr  J4  oi  the  Revised  Laws  a*  amended  bg  Qiaplcr  410 
«f  the  Acts  of  1905.  Thit  clnptcr  is  in  snbttssos  an  act  pro- 
lliUtinB  a  city  or  town  from  eitafaliahiiig  a  or  dectiie  Hgiil 
plant  unlets  it  huvs  the  pbnts  already  existinc  within  its  cor- 
porate limits  at  a  inm.  1  In  li  ii!  I  y  the  courts  if  the  comiianieii 
offer  to  sell.  SctUiiii  ^  ui  i'.-.k  act  provides  that  a  city  shall  not 
acquire  such  a  plant  until  it  is  authorijecd  by  a  vole  of  two- 
thirds  ot'  each  branch  of  its  city  council  passed  in  each  of  two 
consecutive  nniiucipal  years  nnri  thrreaftor  ratified  by  S  majority 
ot  Uk  voters  at  an  anniul  or  special  city  election. 

If  the  MCOOd  vote  required  by  Section  2  of  Cliapter  34  has 
once  been  pwicd  aad  approved  by  the  Mayor  and  has  been 
ratified  at  a  dty  election  the  city  ia  definitely  committed  and 
cannot  thcnaiftcr  locind  its  action,  no  matter  how  tmwise  or 
impracticable  under  existing  laws  and  conditiom  the  Hnderialdng 
may  thereafter  be  found  10  be.-~Hud»on  Electric  Light  Company 
vs  Hudson,  163  Mass.,  34(1. 

The  passage  of  the  second  vote  and  its  ratification  by  the  voters 
will,  uiidcf  the  I;ivv  as  it  now  stands,  compel  the  city  to  purchase 
at  theit  1 1  T  \,:liic  those  portion*  of  the  plants  of  the  Kdison  F.lcc- 
tric  Illuminating  Company,  the  Hoston  Consolidated  Gas  Company, 
the  Charlestown  Gas  &  Electric  Company,  atld  the  East  Boston 
Gas  Company,  lying  tvithin  the  cily  limits,  and  to  pay  damages  for 
the  severance  of  those  portions  of  the  plants  lying  outside  the  dty 
limits,  withoni  any  tight  on  the  part  of  the  city  to  own  the  outlying 
poftions  of  the  plants. 

By  Section  1.1  of  Chapter  34.  Revised  I^ws,  a  city  i>  authorized 
to  purchase  such  outlying  plants,  but  by  Section  16  the  riifht  of 
sii'  li  ciiv  '.i-.  \<-.Ty  ii-;tlviri;j  ii'ani--  -.Imll  cease  unless  the  City  Coun- 
cil, wvitiuii  cl:-.>s  ji'lrT  t':;..  tiling  itic  schediiles  required  by 
Section  15.  v  i:i.  -  tli;i;  i>r:  1 .  li:. -t-        I  irclude  the  luitlying 

property.  Schedules  were  tiled  by  the  several  uas  and  electric 
companies  in  accordance  with  Section  15  on  Angu-^t  24,  tgos,  and, 
as  the  Oty  Council  failed  to  pass  the  vote  required  by  Section  16 
within  60  days  Acnafter,  the  city  has  lost  the  right  to  acquire 
anything  but  tfnac  portions  of  the  gas  and  electric  plants  which 
are  within  the  dty  Krnita. 

Very  substantial  parts  of  the  plants  of  the  Edison  Company, 
the  Consolidated  Gn<<  Company  and  the  Charieslown  Gas  Omi- 
pany  lie  outside  -'  i  r't;.  liir.:t-  The  values  claimed  by  these 
companies  for  fh:  Mitls  ;.r-n)crtics  in  the  schedules  filed  by 
tbi  111  .,ri  in  i.  •<  p:  111,'  1.  "ison  Company  $1.79^,000;  Consoli- 
dated Gas  Com(>any  ^.v.W','*" :  C'harlcstown  Gas  Company.  $.v>o.- 
870:  loUL  $.<;.4.i8>i7o. 

By  reason  of  the  failure  to  pass  the  vote  mentioned  in  Section 
16  the  city  might  be  oompdlcd  to  pay  sufaataatiany  the  value  of 
•he  entire  gas  and  clectrie  lighting  plants  owtted  by  the«c  com- 
panies! and  the  East  Boston  Gas  Company,  by  way  of  damages, 
although  it  can  acquire  only  that  portion  of  the  phnts  in  the  city 
of  Boston. 

The  property  of  the  Boston  Consolidated  Gas  Company  is  l--- 
cated  not  only  in  Boston,  but  also  in  Brookline,  Millou,  Chelsea. 
Somerville,  Cambridge,  Newton,  Walertown  and  Everett,  Tliesi.- 
properties  are  all  connected,  and  in  the  case  of  many  of  the  large 
mains  hi  Cambridige  and  Sonwrville  and  Everett^  to  diieonnect 
them  from  the  rest  of  the  plant  would  not  only  destroy  their 
value,  hut  would  damage  the  portion  of  the  plant  in  the  city  of 
Bf-i'.r.  tiv  t;-.kiii|,r  .1^^'ny  o ■i:wc\'r.yis  which  are  cisential  to  the 

OperaUiin  "f  riory  p.irt  of  the  [ihint. 

The  (iriii  '.li  111  |i;i:  i  ■  .  •Ill  city  for  the  property  and  plants  of 
the  companies  is  its  fair  market  value  for  the  purpose  of  its  use. 
Hiis  has  been  interpreted  by  the  courts  to  mean  its  va!<:e  as  a 
going  plant  The  amounts  claimed  by  the  several  companies  who 
have  complied  with  the  taw  are  as  follows: 


EduoD  Electric  lUnrnimtias  Camfutf,,.  , . .$jCg«*iM9 

Bonii*  mid  notci  of  Edhon  Ompmy  tB  be  ■■wiiiiad  ii^js^aSft 

Bo»t'^n  Conwiliitatcd  Cm  Coropany   ttjvuaf* 

Chorlr-itoo  11  r.u  k  Electric  Light  CompMijr  ,   aJ»f^!^3» 

EsM  UoatoD  Gtt  Coninnr   Ttnjfm 
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in  addition  to  tins  sum,  vvliicli  the  t  'iiiii  uiu  •.  '.nm:  l  y  their 
schedules  to  be  the  value  of  their  plants  within  the  city  luiiila, 
there  is  their  claim  for  damages  to  the  oatlying  plaMs  amounting 
to  |Si438.87a 

The  Edison  Electric  liluniinating  Company  has  stations  ontsidf 
of  Boston  located  in  the  following  cities  and  towns:  Somerville, 
Wobura,  Hilton,  l>edhani,  Natick,  Framioi^um  and  Canton.  It 
also  lias  distributing  apparatus  with  property  in  12  other  places. 
In  all  die  company  has  property  located  in  tour  dties  and  » 
towns. 

It  is  iinp<j»siliic  to  estimate  how  much  of  the  $6.>,cxx3,ooo 
claimed  by  these  companies  would  l>c  allowed  by  the  courts.  If, 
for  the  -sake  of  argument,  we  s;iy  that  the  companies  would  re- 
cover $Sa,ooo,ooo  of  the  $()2,ow).ooo  claimed,  then  this  peculiar 
condition  would  arise  r  The  ratification  of  the  second  vote  of  the 
City  Council  by  the  voters  at  a  city  election  is  a  purchase  Wider 
the  act.  The  provisions  for  the  payment  of  the  purchase  money 
appear  hi  Sections  7  and  8  of  said  Chapter  m,  and  bonds  may  be 
issued  for  that  purpose  ouUide  the  debt  limit,  provided  the  whole 
amount  of  bonds  po  issued  shall  not  at  par  exceed  2lii  per  cent 
of  the  valuation  of  the  city,  .tccording  to  the  last  preceding  State 
valuation.  The  aggregate  State  valuation  on  the  city  of  Boston 
on  May  1,  1904— the  last  to  which  I  have  accc  •  i-.  Si  .  i7,(ii.«  - 
331.  Two  and  one-half  per  cent  01  this  is  a  little  under  $31,000,- 
000,  So  that  the  total  amount  of  bnnrls  which  the  city  can  issue 
for  the  purpose  of  paying  for  the  property  of  the  four  corpora- 
tions mentioned  and  for  damages  lo  iMr  oVt'Of-tOwn  plants  and 
for  additions  which  would  be  necessary  cimid  not  exceed  $3i,- 

OOO^OOOi 

If  we  adopt  the  .supposition  I'of  course,  a  mere  gneas)  that 
the  companies  could  recover  only  $S0,000,0(»  of  the  $5MIO0t00O 
which  they  rl-ini.  then  the  peculiar  condition  would  arise  that 
the  city  had  veiled  to  expend  $50,000,000  and  could  only  raise 
$.31,000,000  to  pay  for  the  purchase 

The  Edison  plant  at  South  Boston  is  rc|M>rted  to  have  enormous 
generating  capacity.  It  is  said  to  have  been  laid  out  and  con- 
structed with  the  idea  of  generating  et>ough  kilowatts  of 
electricity  to  supply  lighting  facilities  not  only  f«r  Boston,  but 
for  the  metropolitan  district  and  b^nd.  The  Edison  Company 
snppKea  dectrieity  from  this  station  to  the  consumers  in  the  (er* 
ritery  cxtendinig  from  Framingham  to  the  «nd  of  South  Bocton 
point.  Tf  the  dty  desired  to  purchase  Ujis  -plam  it  is  lo  he  re- 
circtio  i  tliit  i!i(l  r.  if  exercise  its  right  to  purchase  the  slaions 
and  cjnduils  uutside  the  city  limits,  as  the  South  Boston  plant 
is  apparently  more  extensive  than  is  needed  to  supply  deetridty 
(or  the  city  proper. 

I  he  same  may  be  said  in  a  less  degree  of  some  of  the  properties 
ot  the  Consolidated  Gas  Conqmny.  The  Brookline  plant,  for  in- 
stance, i>  situated  in  both  Brli^ton  and  Brookline.  It  furnishes 
both  gas  and  elcctridly.  Its  pipes,  mains  and  conduits  extend 
through  the  whole  of  Broolilinc  and  targe  portions  of  the  city 
of  Boston.  If  we  purchase  only  the  part  situated  within  the  city 
limits,  which  is  all  we  can  do  now,  we  divide  the  property  in 
such  a  way  as  to  materially  injure  both  the  part  tliat  we  acquire 
and  the  part  which  is  left  to  the  company. 

Under  the  provisions  of  Chapter  .t4  of  the  Revised  Laws, 
Section  15.  the  Mayor,  committees  of  the  City  Council  and  ex- 
perts etnployed  by  the  chy  to  determine  the  value  of  the  plants 
offered  for  sale  were  authorized  to  examine  the  property  and 
report  tipoa  its  valtic  and  the  desirability  of  its  purchase.  As  far 
as  I  am  infofmed,  nothing  of  the  kind  has  been  done  by  the 
Mayor,  ooramittees  of  tiie  City  Cbnneil  or  experts  empbiimi  by 
the  city  If  the  street  or  fine  department  were  going  to  purchaie 
a  horse  of  the  valtte  nf  $aoo  the  department,  before  pttrchasing, 
would  have  an  •  rxamine  as  to  the  soundness  of  the  hone 

and  its  market  v.tiiK  The  city  seems  to  he  drifting  toward  the 
time  of  taking  votes  which  will  make  a  purchase  of  property 
(forming  the  most  important  firancial  proposili^m  «vcr  brought 
before  an  .American  city"!  without  any  atteni|)t  to  as<-ertain  the 
msrlcet  value  of  tlie  property  which  it  proposes  tu  purchase  or  it* 
earning  capacity. 

Itiriuirv  is  in,-ide  f>f  ine  as  to  the  amonrt  which  may  be  neces- 
sary to  pay  for  these  properties.  Although  ^uite  familiar  with 
the  plants  of  the  Boston  Consolidated  Gas  Company,  I  have  never 
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examined  tlic  plant  of  the  Edison  Electric  niiiniinaiing  Company 
or  those  of  the  Charleatown  wd  East  Bo^khi  Gas  Compuies, 
and,  not  befaig  an  eiqiert,  my  opinion  would  be  of  little  or  no 
valiie.  there  are  waj«  open  to  tlie  Gty  Council  to  gel  the  optn- 
ioni  of  experts  on  the  subject  under  Section  is  of  dapter  34 
of  the  Revised  Laws. 


Electrical  Engineers  of  the  Times. 

MK.  J.  e;  woodwklu 

Juliriii.K  was  \i<-!U  at  \\r\U.  Me.  J;im!ary  7.  l8r4- 

and  is  the  r.lilcst  of  five  sons  of  the  R.n-.  William  H.  WixjiJwfll 
of  th--  CoiiRrosatiKnal  Qiurch.  He  graditnted  from  the  high- 
school  of  S.iiidwioli,  Mass.,  in  iSgo^  and  later  from  the  higfa-$chool 
of  Xcubiii>r'ort  of  the  same  state.  Entering  the  Masucfansetta 
Institute  oi  Technology,  he  was  cnduated  from  the  Department 
of  Mediaotcal  Engineering  in  1S9S.  the  youngest  member  of  his 
dass.  He  loalc  COorses  of  study  outride  the  prescribed  curricu- 
lum of  the  Iffldtttlieal  Engineering  Department,  including  theo- 
retical elt'otridty  and  other  subjects  in  the  electrical  engineering 
course. 

Immediately  upon  Rraduation  Mr.  WiwdwcllV  5cr\ices  were 
engaged  as  assisUnt  to  Prof.  S.  H.  Woodbridge  of  the  Massachu- 
setts Institute  of  Technology  m  the  preparation  of  plans  under 


*  MR.  J.  E.  WOODWEU. 


Government  dircnion  for  the  renovation  of  the  method  of  venti- 
lating and  warming  of  the  Senate  OiaintnT  and  the  Senate  wing 
of  the  U.  S.  Capitol,  and  alto  in  the  drafting  of  plans  for  the 
heating  and  vcinilation  of  the  South  Terminal  Suiion.  Boston, 
upon  which  woilu  he  was  engaged  for  a  year.  In  February, 
iQgB,  Mr.  Woodwell  began  bis  Goverrmiem  senrice,  na\>ing  pasied 
with  credit  the  civil  service  examination  for  the  position  of 
elctrical  dnughtSfflan,  U.  S.  Treasury  Department  In  July  of 
the  following  year  he  was  appointed  inspector  of  electric  light 
planli  in  the  same  dcp.irlinent,  which  fio«,;tioii  he  still  hold^. 
This  ofJice  e.xerciscs  geut  f:il  i  l.  i.tric.il  supervision  over  the  opera- 
tion of  the  electrical  .itn!  mechanical  equipment  of  about  360 
I-'cderal  poit  office.  cuNtoin  house  and  SUb-treasury  buildings 
under  control  of  the  Treasury  Department  An  officer  of  that 
department  is  authority  for  the  statement  that  the  ccononicf 
brought  about  by  the  administration  of  this  office  have  resulled 
in  annual  savings  which  have  probably  passed  the  $100,000 
maric  Congress  has  on  two  occasions  recognized  the  value  of 
the  office  by  increastng  the  -wlarj-  of  the  position  and  by  appoint- 
ing an  assistant  insprrti  r 

.Anions;  the  more  strictly  prod  -i. ma',  wr  rk  done  by  Mr.  Wood- 
well  in  r  uiiiection  with  his  pri  -.nt  si  rvicc  .ire  inclildeil  the  in- 
stailation  of  systems  of  clecltic  wiring  anii  fivtiirrs  in  more  than 
75  building*,  and  complete  electric  pow  t  i  ;  1  in  ten  of  the 
larger  of  these  buildmss.  Fifteen  buildings  have  been  equipped 
with  isolated  electric  geucraiing  plants  operated  under  the  tech- 
nical supervision  of  Mr.  Woodwcll's  office,  which  also  attends 
to  the  purchase  of  engineering  supplies  for  all  the  boildfaigs  named. 


You.  .\L\1I.  No.  5. 

and  to  the  making  of  contracts  for  light,  heat  and  power  service 
with  private  companies. 

Oirtside  the  regular  duties  of  bis  office  Mr.  Woodwell  has 
prepared  plans  for  the  central  heating  and  lighting  plant  now 
in  operation  in  the  FMent  Ofioa»  OM  Poat-<Xbe  and  Feoaioii 
Office  group  of  buildings  in  the  Interior  Department  M«  las 
rendered  assis.tnncc  in  the  preparation  of  a  recent  report  to  Om* 
gre«s  relative  to  the  proposed  central  power,  lighting  and  hcatp 
ir.K  pl.'iiit  fir  llie  I'Nccutive  Department  Buildings,  and  is  now  in 
a-viciate  charge  of  de>-iKiiinR  plans  for  the  electrical  and  pOWCT 
e<iuipnicnt  o)  the  new  Xatiottal  Museum  Bu:;<iing  and  fOT  the 
Onondaga  County  Court  House,  Syracuse,  N'.  V. 

Mr.  Woodwell  is  a  member  of  the  American  Society  of  Me- 
chanical Engineers  and  of  the  Society  of  Arts,  Boston. 


CURRENT  NEWS  AND  NOTES. 

C/m  SERVICE^thK  New  York  SUte  Ovil  Service  Com- 
mission will  hold  cxanunations  on  Febmaiy  tjr  for  a  number  of 
positions,  including  that  of  assistant  electrical  engineer;  ami  a 
tele[dione  operator  for  the  New  York  County  offices  at  $7J0  a 
year.  .Application  frnns  can  be  secured  by  addressing  the  Com- 
niisbion.  ufhcc^  at  .Mliany.  X,  Y. 

HYDROGRAPHIC  SURl  Uy.—The  distribution  of  river  sta- 
tioRS  by  the  Government  hydrographic  iirvestigation  at  the  pres- 
ent time  is  as  foUows:  Twenty  in  Maine,  la  in  New  Hampshire, 
two  in  Vermont,  six  in  Massachusetts,  one  in  Rhode  Island  and 

two  il)  Connecticut.  There  are,  itioreover,  some  15  important  sta- 
tions on  rivers  In  New  England,  where  observations  and  reporta 

i  n  water  flow  arc  prepared  liy  private  parties,  iiiai  y  of  whom 
arc  interested  in  pUift  for  hydro-electric  development. 


SONS  OF  ;0f The  "Sons  of  Jove"  held  their  "Rejuvena- 

lion,"  in  Oiicago,  on  the  evening  of  January  25.  when  a  number 
of  Clr.cago  eleetric.'d  ttieii  were  iiiitrtted  into  the  order.  The 
nieinbers  appeared  in  par.'u'e  nii  tlir  tloor  of  the  Coliseum  about 
r;  p.  ni.  clad  in  the  bright  nd  lnhul  .oid  si.«ii  nf  the  order,  led 
by  a  herald  and  by  Jupiter  in  the  person  of  Mr.  Charles  A.  New* 
comb,  of  Houston,  Te.x.  Following  the  Jovian  members  were  ■ 
String  of  blindfolded  new  members  to  be  initiated  tied  to  » 
long  rope:  The  pande  wmind  up  at  the  annex  wliere  the  initia- 
tion and  banquet  followed. 

run  IIIHSOX  MVJKM.  I  Ik-  Kdison  .\ledil  Committee  of 
the  .•Vmerican  Institute  of  Klectrical  Eilgiitccrs.  .Mr.  John  W. 
Howell,  cliairinan.  has  just  issued  a  circular  to  the  educational 
institutions  of  the  United  Sutes,  calling  their  attention  to  the 
fact  that  funds  are  avaibble  for  the  award  of  the  medal  tMt 
yetr  ud  pointing  out  the  conditions  imder  wbidi  students  can 
enter  in  competition  for  it.  This  will  be  the  first  award  of  the 
medal,  and  it  is  hoped  that  there  will  be  many  contestants  for 
the  honor.  It  is  sn[;;;este<l  that  institutions  of  learning  not  al- 
ready on  the  competitive  list  should  make  application  for  the 
necessary  data  and  forms. 


amj.  AND  BRANTFORD.-The  dty  of  Brantford,  Canada, 
has,  it  is  said,  determined  to  set  a  good  example  to  those  cities 
that  wait  to  honor  a  distinguished  son  until  he  is  dead.  The 
town's  recognition  of  .Mcxander  Graham  Bell'*  services  to  hu- 
manity in  inventing  the  telephone  will  take  the  sbajK'  of  a  mc- 
rnorinl  to  be  erei-'ed  some  time  this  \e.Tr.  lo  arraiiin'  details  a 
ci>iniii:tii  e  In-  Ii'm  ii  l  .rmeil.  It  has  been  -iiKKi  -teii  l';i:it  t!ic  old 
Bell  pri>perty  .-it  llrantford  should  be  1>riii;lii  ;oi<l  in.iintaiiied  as 
a  park.  Dr.  licll's  father  went  from  K-liiibiirnh  to  Urantiord  in 
1870  and  some  of  the  very  earliest  eNperinieiits  of  a  telephonic 
nature  by  Bell  are  said  t"  have  been  niaile  fiom  bis  father's  house 
to  that  of  the  Rev.  T.  Henderson  in  June.  1875.  The  idea  has 
been  suggested  that  Dr.  Bell  might  present  the  homestead  to  the 
city  for  park  purposes,  but  of  course  this  would  not  carry  oat 
the  iilea  of  the  citizens  in  necking  to  honor  him. 
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A  LElBSm  MED.IL.~Thf  Emperor  WilGHn  ol  Germany 
cclcbnted  bis  foriy-sevcnih  bir thdajr  on  Janoaiy  af.  In  honor  of 
the  birthday  a  Lcibnits  Uedal  haa  b««P  MiMhIM  u>  be  awarded 
•nnoally  bgr  the  Academy  of  Sdence  for  notable  scienlilie  achieve- 
ments. 


COSTKOL  OF  CITY  SUBWAYS.— \  meeting  was  held  last 
week  in  New  York  City  at  the  call  of  the  transit  committee  of 
the  New  Vork  Ifoard  of  Trade  and  Transpurtation,  when  it  wa» 
voted  by  the  representativai  of  thirty-one  organizations  in  ja- 
teadance  to  present  to  the  maiyor,  the  rapid  transit  oommission 
and  the  board  of  eitinate  and  apportionment  a  ncmoriat  to  the 
effect  that  it  ia  cescntial  that  effective  eontiol  over  Gaes  of 
aubway  to  be  built  m  the  future  should  be  reserved.  It  was  also 
voted  to  hold  another  meeting  to  t-ike  step«  to  secure  a  perma- 
nent organization,  in  which  all  of  the  boroughs  of  the  city  will 
be  represented,  to  work  for  the  obtainiilit  better  transportation 
service  throaghout  the  dty. 

TITLBS  BY  TBLBPHONE-hx  an  artlda  in  the  Ftimniy 
WtrUFt  Work,  Mr,  W.  G.  Rbtgerald  wys:  "One  of  Merr  von 

Billow's  principal  achievements  as  State  Secretary  for  For- 
eign Affairs  was  the  conclusion  of  the  affair  with  Spain  regard- 
ing  the  groups  of  the  Caroline,  Pelew  and  Mariannr-  I>la:ids, 
which  gave  great  satisfaction  to  the  Emperor  and  rcsullcU  in 
the  promotion  of  the  Secretary  to  (he  rank  of  count.  The  pro- 
motion took  place  in  a  typically  modem  way.  The  news  of  the 
teimination  of  the  South  Sea  trouble  was  telephoned  by  the  Si-c- 
Ktaiy  to  a  high  officer  of  the  imperial  household  at  the  palace 
ui  Fatfdan,  some  sixteen  uilcf  away.  Five  mhratea  kter. 
the  tdephone  ia  ven  Billow's  atitdy  raof,  and  die  aamc  officer 
said,  "I  am  ordered  to  bfiwm  Your  Exeeilediqr  that  Hia  Majesty 
confers  ttpon  you  the  title  and  dignity  ol  a  eoont  of  Ae  German 
unpiR  1 

rLfiCTRIC  LICUT  FffAXCHISES  hW  NEW  /r ,V.V,^:5-  ..\ 
bill  has  been  iiitr^duccd  .:;  the  New  Jersey  Stat'j  L-giblatutc  re- 
quiring that  all  new  franchi  ts  nr  ixinrliii;  ita  KhisCs  oi  public 
utility  corporations  shall  be  put  up  tor  compctitiuu  and  awarded 
to  the  best  advantage  of  the  municipality  concerned.  A  suc- 
cessful competitor  must  pay  to  the  holder  of  an  expiring  fran- 
chise the  qppniaed  value  of  property.  All  franchisor  arc  to  be 
limited  to  9$  years  in  cities  oi  the  iirst  and  second  class,  and  so 
yean  in  other  parts  of  the  state;  Anotiier  act  introdnced  pro- 
vides for  condemnation  proceedings  whereby  mmiicipatitics  my 
aoqnire  existing  electric  lighting  plants,  and  anthoriees  cities  to 
issue  bonds  Iff  biuld  and  operate  new  electric  lighting  plants. 
A  resolution  must  be  passed  by  a  city  governinit  body  setting 
forth  that  it  is  its  inteiitioi  i.i  (vs\-[  aii  electric  lighting  plant; 
an  electrical  engineer  shall  tiien  be  employed  to  make  plans  and 
prepare  estimates.  The  bill  allows  the  sale  of  power  to  puUic 
and  private  coiKems  and  to  adjacent  municipalities. 

TRANSFORM  AT  lOK  FROM  THREE-PHASE  TO  SIN- 
GLE-PHASE.—la  a  recent  issue  of  The  EUctrit  Journal.  Mr. 
C  F.  Scott  dimitae*  the  operation  of  a  single-phase  ciraiit  from 
«  fhree-phase  generator,  and  ahowa  that  the  phases  of  the  poly- 
pliase  generator  mnst,  in  any  event,  be  badly  unbalaneed.  In  A 
normally  opeisting  symmetrical  three-phase  system,  die  flow  of 
energy  is  uniform.  It  is  comparable  mechanically  to  the  con- 
tinuous flow  of  ciiorsy  llirouKh  the  iii=lrumciit.-i'ity  of  a  belt. 
The  single-phase  sy;.l*ni.  on  the  ntlicr  li.i:ic:,  li;is  ,ii  its  charactcr- 
i>iic  .'u)  :ii!frmitl<iit  ilcw  lA  ciicrsy.  It  1=^.  therefore,  impossible 
to  convert  from  three  pliase  to  single-pliasc  and  continue  the 
normal  operation  in  both  systems  unless  there  be  some  provision 
for  storage  of  energy,  such,  for  example,  as  a  rotating  armature, 
wiiicli  may  ha  driven  fay  a  three-phase  current  and  deliver  single- 
pluue  current  Sndi  a  neam  of  storing  eneigy  is  not  found 
in  ovdinary  tnntiDtnera.  "The  foregoing  oonatderation  it  a 
condosive  answer  to  the  propostiiott  that  aingie'pluae  power 
can  be  tahen  by  tnwia  of  ordinary  atatle  tfafltfomicra  firam  a 
three-phase  siysltm  withoot  imbalance." 


PRICE  OF  CURKi£NT.—h\  the  New  York  Ugisiaiure,  Sen- 
ator Fage  haa  introduced  a  bill  providing  corporations  famishing 
or  aelling  electrkiqr  ia  New  Yoilc  Gqr  ihall  not  receive  tn  cxoeis 
of  to  cents  per  Idkiwatt  hoar,  the  act  lo  take  effect  Jnly  i,  iga& 
Senator  Desher  has  introduced  a  bill  to  reduce  the  price  of  elcc 
trie  lighting  in  Brnokl-.-Ti  to  p-.;'j'ic  anrl  private  con.sunicrs  tO 
correspond  with  the  pricci  charged  on  Manhallaa  island. 


MASSACHUSETTS  TROLLEYS.— To  the  nilnad  cma- 
missionert  of  Massachusetts  the  street  railways  report  aa  added 

mileage  during  igos  of  about  twenty-five  miles.  With  new  second 
track  .ind  sidings  added  its  total  is  some  fifty  miles.  The  increase 
in  r\pcn:c-i  was  $.280,000;  ciriiiii^,  u:crcased  about  $879,000; 
pa.'si-ngcri  carried  5,12,731.017,  .\n  iiitrease  of  12,374,000  Over 
1904-  Eighty-flvr  ;>^-^^.it:s  wc'f  killed  in  accidents,  eighteca 
passengers,  thirteen  employees  and  fifty-four  other  persons. 

TUNNEL  ON  THE  PENNSYLVANIA  -Tlyt  famous  Horse- 
shoe Curve  on  the  Pennsylvania  Railroad,  which  is  one  of  the 

scenic  featur-.  il- ili.it  line,  is,  according  to  a  Pittsburg  dis> 
patch,  to  give  way  to  a  more  direct  cut-off.  The  plans  which 
will  probably  be  adopted  call  for  a  tunnel  9  miles  long  under  the 
Allegheny  Mountains.  The  tunnel  will  provide  for  four  tracks 
and  it  is  said  that  electric  power  will  be  used  in  conducting  traf- 
fic operations.  The  cost  of  the  timncl  and  nuking  the  connectiona 
with  tile  main  line  it  estimated  at  over  fiSffloouaao. 

WESTERN  SOCIETY  ELECTION— The  electrical  section 

of  '.he  Western  Society  of  Engineers,  C'(;K.ik"0.  he]J  a  iiieeiing 
foT  t:if  oiicussion  of  "Cars  for  City  S'.nct  Riiiiw.iy  Service," 
on  J;i:ni,i-v  ."1  Mr,  M.  B.  Starring.  ijerieT.i;  maiuigf r  of  the  Chi- 
cago City  Railway  Company,  was  the  principal  speaker.  OflScers 
for  the  Section  for  1506  were  elected  as  follows :  Chairman,  Mr. 
S.  G.  McMecn,  consulting  telephone  engineer;  vice-chairman,  Mr. 
Peter  Junkcrsfcid,  of  the  Chicago  Edison  Company;  member 
of  executive  committee,  Mr.  Otto  £.  Osthoff,  of  H.  BC  Bylleahy 

MUNICTPALISM  IN  BOSTON— The  directors  of  the  Boston 

Mcrrh.iiit-"'  •ri.itioii,  .it  .1  ipei  :.il  nieetiiin;  c.il'ed  lo  act  upon 
the  jn.ittrr  ol  niiiniei^.i;  -.'.vm  r--.hip  tjf  a  lislituig  plant  last  week 
put  tlieni..  lv<  ^  I'll  leenid  .'i-;  ■  ir.f;: isc<]  to  the  project.  Tlic  secre- 
t.-iry  read  tlic  sl.itsineiti  oi  Cyiporalion  Counsel  Babson  recently 
forwarded  to  Mayor  Fit/gerald  on  the  subject.  It  was  shown 
that  in  the  event  of  the  plans  being  taken  over  by  the  ciQr  the 
total  damages  claimed  would  be  practical  $60(OOOjOOO^  involv- 
ing on  the  part  of  the  city  about  $3,oooyoao  aanniJIy  to  meet  new 
oll^gatldna  and  lo  nnlie  up  itt  loet  of  revenue  in  tima. 

BIC  CAS  CONSUMPTION  — Mr.  Walter  ».  Addielts,  acting 

pn -iclrnt  nf  -.III  >>"e\v  ^'  rk  Consoliilated  Gas  Company,  who  w.is 
before  the  Gas  Q..niDU!i3ron.  gave  figures  to  show  what  the  con- 
sumption of  gas  sold  by  the  company  i:\  i.jro  •.•.inild  be.  After 
making  the  calculations  by  many  ditTerent  i:;eth.od.';  be  prophe- 
-sieil  that  the  sa:ev  in  that  year  wciih'.  ;iiiniimf  :<■,  -...ir-.e  15,250.- 
ooo,oou  cu.  ft.  On  the  average,  every  inhabitant  of  the  Borough 
of  Manhattan  uses  6,374  cu.  ft.  of  gas  nude  by  the  Consolidated 
Gas  Conqttny.  This  figure  it  arrived  at  bgr  dividing  the  total 
ontpnt  for  iaist  year  hf  die  popvhtiao  of  Ifaobanan  ai  given  m 
the  oectns  of  1905. 

THE  FIRST  J-'.nCTRiC  \rOTOk.^.\u  ileni  current  in  the 
New  Rnj?'"'"'  papers  and  quoted  below  frntii  the  Bm-^jn  I'ran- 
st  rif't,  is  .-15  fiillows :  "Although  ur.known  a^  ai;  inventor  and 
almost  blind  and  heavily  weighted  with  his  86  years,  VVareham 
F.  Chase  invented  50  years  ago  the  first  electric  motor,  the  model 
of  which  is  now  in  the  Vermont  State  House.  The  model  will 
nm  to-day  when  an  electric  current  is  applied,  as  it  did  half  a 
century  ago  in  his  shop  in  Montpelier."  Considering  that  Thomas 
Davenport,  the  Veniumt  blackamllli,  built  bit  famous  motor  in 
1836-7,  it  win  be  seen  that  Mr.  Chase,  while  a  pioneer,  was  very 
far  from  Hist."  Indeed,  Davenport'i  work  dates  bade  cmdely 
to 
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MUSICU'AL  LIGHT  JN  BOSroX.—At  th«  mcctiac  of 
the  Boston  Common  Coundl  last  week,  the  propoicd  mdnieipal 
ia<  and  decitic  light  order  involving  die  iMurdiMe  of  ^ants  now 
vrorth  at  hast  $SajaoOfiOO,  went  over,  by  a  laixe  vote,  and  on  pre- 
sentation of  a  strong  report  from  the  corporation  counteL 

C.  USLE  J-OK  lid  .  took  — V.  S.  Coiisul-Gcn.  Dietrich  wril«s 
from  Guayaquil  that  the  Central  and  South  American  Telcgtaph 
Ci-iinjiriiiy  has  secured  a!i  iin|>ri>vtd  contract  with  the  government 
of  Ecuador  coverinjj  ;i  snbitinrine  i-abK-.  I  he  cunip.-niy  agree*  in 
return  to  cotitpleie  uahiu  ax  mouths  a  i«i«|{rapii  or  cabi«  line 
between  Guayaquil  and  lite  cspittl  of  Esmeraldas  Province. 

ELECTRIC  FREIGHT  ftf  THE  SOVTH^Svitni  iwojccts 
fo^  eiettric  freight  rands  are  being  pnitaed  J.  M.  Dewberry,  of 
Biimingham.  and  aisociates  have  secured  franchises  in  Gadsden, 

Tuscaloosa  and  Birminghatn  for  an  electric  freight  railway 
from  Gadsden,  through  [4:rminghani.  thence  to  Tuscaloosa  and 
from  there  to  Tidewater  nearby  on  the  Warrior  River.  The 
irancbi»e»  baviiig  beet)  Mxurcd,  and  auincthtiig  oi  a  detiiiitc  nature 
in  tbe  way  of  developnicnt  w  now  expected- 


BERLIN  CITY  OWNERSHIP.—A  cd  le  di^p.itch  from  Ber- 
lin oi  Januaiy  ay  aayt:  "At  a  conference  of  the  Berlin  mtinidjial 
autiwptiet  to-day  witli  the  muntcipal  officers  oX  eight  sufaarban 
towns  it  was  reiolved  to  talce  the  initiatory  steps  to  acquire  the 
Berlin  Street  Railway  Company,  which  has  practically  the  no- 
nopoly  of  the  ilreel  railroad,  of  Berlin  and  its  suburbs,  and  lo 
operate  roads  upon  the  juim  account  of  the  nine  municipalities. 
Tbe  company  has  a  capital  of  it^fioofim," 

A'  V-A'.il'  II  ORK    It  is  noted  from  H;iltiiiiorc  that 

during  the  ten  year*  Mrcc  llic  discovery  of  the  X-ray  nnportant 
research  has  been  made  by  the  tnedic-il  department  of  Johns 
Hopkins  University  through  the  ii>e  of  the  ray  as  a  diagnostic 
agent;  and  tbc  results  of  great  benefits  drri\ed  from  the  early 
diagnosis  and  study  of  aacurisnis,  or  morbid  dilation  of  the  walls 
of  arteries,  tfarough  this  agent,  have  jitst  been  compiled  and  de- 
icribed  by  Dr.  F.  Howard  Baetjer.  of  the  nnivefiily.  Df.  Oiler 
has  added  his  opinion  that  an  X-ray  examination  of  the  chest 
should  be  tt'  iilf-  ii.  cases.  With  the  ray  an  absolute  diagnosis, 
both  luiMiive  am!  iicgativc,  can  be  made.  Thus  in  the  Johns 
Hopkins  University  out  of  104  cases  reported  by  Dr.  Baetjer 
durinii;  (he  past  four  ^ears  $  per  cent  of  tlic  caiies  uf  aneuci»ni 
were  accidentally  fotud  by  nieaas  of  the  ray,  there  being  no 
physical  tigas. 

CHICAGO  SUBWAY  TRACTlOff.— The  Chicago  Central 
Subrailroad  Company  will  ask  the  City  Council  this  week  for  a 
tiiiy-year  franchi«e  i»r  a  tcn-milc  subwiay  system  under  Chicago's 
d.tv.L  n  i  -trcct-,  t\l<]idit:y  iorn  the  South  branch  of  the  river 
to  iwemy-sccond  Street.  .Marcus  Hollasky.  a  promoter  and 
former  law  partner  of  Major  Edgar  B.  Tolmaii,  has  evolved 
this  plan  for  solving  Oiicago's  traction  question  It  will  take 
flOOhOOOuOOO  and  a  franchise  to  do  it  The  conipany  was  organised 
as  far  biiclc  as  March  11, 1894.  with  a  capital  stock  of  $tijaOWOik 
It  bail  been  preserved  intact  Mr.  Williui  H.  Llewellyn,  of  tyi 
Broadway,  New  Yori^  is  treasurer  of  tbe  coniniiy*  Atigust 
Bclcnnnt  and  otfi«r  traction  financiers  are  said  to  be  interested. 
The  subu.i;.  :^  I'.ic.:.'  ]  t  1  form  a  connecting  link  between  the 
various  eicvaltj  .uj.j  .urtacc  railroads,  the  idea  being  lo  remove 
all  track'*  and  elevated  lines  t'rr.tr:  streets  in  the  downtown  dis- 
trict The  construction  is  to  be  under  approval  of  tbc  Commis- 
sioner of  PttUie  Works. 

ELECTRfFYING  CANADIAN  PAClFlC.-.\  special  .lis 
patch  from  Toronto  of  January  ay  says:  "The  substitntion  of 
electricity  for  steam  as  a  motive  potiver  is  under  consideration  by 
the  Canadian  VweiSc  Railway,  and  to  that  end  offidab  of  the  mad 
are  in  consultation  with  experts  as  to  the  advisability  atul  prob- 
able co*t  of  the  change.  If  it  is  decided  to  take  the  plunge  a 
ic^t  will  be  brgun  within  the  next  six  months,  the  Montreal- 
Quebrc  »ection  being  first  e<|uipped.  Should  the  txpennKiU  Ik- 
.successful  the  whole  line  of  railway  will  gradually  In:  coi)verte<J 
into  an  electric  road.  The  preliminaiy  tests,  according  lo  present 


intention,  will  be  made  with  Shawinigan  Falls  power,  Niagara 
Falls  power  being  afterward  drawn  upon  for  operating  the  lines 
in  Ontario.  The  desire  of  the  Canadian  Pacific  Railway  to  aban- 
don steam  is  apparently  due  to  the  prospect  now  being  rapidly 
realized  of  the  Ontario  field  being  covered  by  a  network  of  elec- 
tric lincj  which  threaten  both  the  passenger  and  freight  business 
of  the  steam  roads.  "   

i'KOTEC'UNG  .VZ/fC/fK-f— Senator  L'Homracdieu  has  in- 
troduced bills  in  the  atscnbly  at  Albany  to  repeal  the  charteia 
of  fonr  Niagiara  companic*,  md  advisaa  that  nieasuies  be  taken 
10  prevent  tlie  rutu  of  Niagara  Falls  by  Canada.  A  dnt* 
is  suggested  on  all  electric  power  generated  in  Canada  and 
tra.iimitlcd  lo  this  country.  At  Washington  on  January  24,  a 
ioiiit  resolul:on  intended  to  protect  the  waters  of  Niagara  Falls, 
"to  preserve  their  natural  beauty,"  and  to  investigate  the  diver- 
sion 01  iiie  water*  of  Niagara  River  above  the  falls  and  all  the 
other  caii4e<  operatii:g  to  diminish  the  flow  of  water  over  the 
falls  was  introduced  by  Senator  Plait.  The  resolution  authoi- 
i7.cs  the  President  to  apjioiut  four  Commissioners  to  meet  simi- 
lar commissioacrs  from  Great  Briain,  to  iavcstigate  and  report 
on  titt  nnttter  and  to  employ-  the  necessary  surveyors  and  clerks. 
The  sum  of  is  antboiiaed  for  expenses  of  the  commis- 
siofl.  The  resolution  was  referred  to  the  Committee  on  Foreign 
Relations.   

TfiOy  ME.ISt  h'lt  —A  special  dispatch  of  Jannrir>  .»2  to  the 
Toledo  Hlddc  say.s :  "\  remarkable  condition  ba--  beni  brought 
to  light  by  the  Board  of  Public  Service  at  Troy,  Investigation 
has  discovered  that  some  of  Troy's  merchants  and  best  citistens 
arc  itidehted  to  the  city  far  electric  light  and  water  service,  some 
bills  daUng  back  to  May,  1003.  The  aggregate  is  fajoSuAB,  Both 
the  electric  light  an<i  water  works  Systems  are  owned  by  the  city. 
A  new  board  took  charge  January  I  and  at  once  started  a  new 
rlcrk  at  work  examining  the  l><x)ks.  In  the  Ii>t  of  delinquent 
water  renters  is  an  attorney  who  owes  $l8(>,  a  nieinber  of  a  city 
board  who  owes  $40,  a  county  official  who  ha?  sti>iHi  off  the  city 
on  a  $4  bill  for  two  years,  and  a  physician  whose  water  and  liKht 
have  been  shut  of?  bccai-'j  ul  .m  unpaid  bill  for  S17.  The  light- 
ing plant  is  in  bad  condition,  and  is  declared  not  safe  to  run 
24  hours.  An  eniergency  generator  is  being  rented  at  fjfi  U  month 
for  which  the  rent  has  paid  the  original  cost  matty  times  over." 

BRIDGE  Mons'G  PLATFORM. ~\  ptvfosal  to  ei|ti^  the 
Williamsburg  Jk  dge  with  a  moving  platform  railway  was  laid 

before  Bridge  Commissiomr  Stevenson  this  week  by  Max  E. 
Schmidt,  chief  engineer  and  g<Mierai  manager  of  the  Continuous 
'I"ransit  Seiiiriin  l  onipany.  Ky  the  plan  the  moving  platform 
railway,  operated  by  electric  motors,  would  not  only  cr(>ss  the 
bridge,  but  the  system  would  be  extended  to  sulnv.ivv  ■!,  reach 
from  the  Brookl>Ti  Plaza  to  the  Rnshwick  Avenue  station  of 
(he  Long  Island  Railroad,  and,  on  the  -.Manhattan  side,  .-icross 
town  to  the  Desbrosses  Street  Ferry.  Thn  would  do  away  with 
(he  present  bridge  terminals.  But  for  the  fact  that  it  would 
mcessitate  the  closing  of  the  Brooklyn  Bridie,  which  cannot  now 
be  done,  the  proposal  would  have  been  otade  for  that  structure. 
It  may  be  ptit  forNvard  when  the  Williamsburg  and  Manhattan 
Bridltes  are  both  in  operation  and  one  of  the  tunnel  routes  is 
coniplf  '  li.  (  <;.r  lirl'.'j^t  proper  i1m'  i  1. h  s  to  operate  three 
distinct  movaUc  pUdorois.  These  uil',  run  i  niist.-jntly,  and  pas- 
sengers can  step  aboard  without  im  iv,  <  ni  -rn  •  I  In-  p  ri:'  .irms 
will  handle  a  crowd  as  fast  as  it  coilucu,  for  each  passenger  is 
whisked  aw.ay  as  soon  .is  be  steps  on  it.  The  platforms  run  side 
by  side,  the  first  at  three  miles  an  hour,  the  next  .it  six.  and  the 
third  at  nine  miles  an  hour.  A  passenger  could  step  from  the 
first  to  the  second  and  then  on  to  the  third,  and  on  the  last  there 
would  be  Seats.  The  pi&nt  appear  to  have  every  element  of  feas- 
ibility and  economy.  The  capacity  of  the  bridge  would  be  in- 
creased by  6dax>  seated  passengers  per  hour.  Tf  the  company 
gets  its  platforms  on  the  bridge  it  will  then  ask  the  Rapid  Transit 
Comniis-.:i<r  ers  for  leave  to  extend  its  system  It  i.s  proposed, 
if  the  whole  plan  of  thus  connecting  the  b-irouph  goes  through, 
to  ill  ikc  Iraflic  arr.ii.i;enuiUN  for  one  .^-cent  fare  with  surface  or 
subway  lines  in  Manhattan  and  Bro^klvn  The  fart  11  '  ..  rrying 
passengers  across  the  bridge  proper  is  to  be  fixed  ac  two  tickets 
for  5  cents,  or  3  cents  for  a  single  fare.  ' 
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Electric  Power  Plant  of  Vermont  Marble  Co. 


By  N.  L.  Rea. 

THE  new  power  plant  of  the  Vermont  Marble  Company,  at 
Proctor,  Vt.,  presents  a  number  of  interesting  features 
ind  many  industries  in  the  country  cuuld  profit  from  the 
general  scheme.  The  power  house  is  situated  on  Otter  Creek, 
at  the  f<x>t  of  Sutherland  Falls,  within  a  few  hundred  feet  of  the 
main  mill  of  thcMarble  Company.  This  building  is  of  remforced 
concrete  and  inasonr)'  construction,  and  is  connected  with  the 
forebay  by  a  steel  penstock  8  ft.  in  diameter  and  500  ft.  long. 
At  the  present  there  are  in  operation  three  i,aoo-hp  vertical  shaft 
turbines,  designed  by  Mr.  Wm.  M.  White,  of  the  I.  P.  Morriss 
Co.  There  are  also  arrangements  for  installing  a  fourth  unit 
when  needed. 

These  wheels  operate  under  a  head  of  ix>  ft.  and  at  514  r.p.m. 
They  are  located  on  a  reinforced  concrete  arch  directly  over  the 
tail  race,  ai  d  discharge  through  a  vertical  draft  lube.  The  water 
inlet  is  at  the  side  of  the  wheel  casing.  The  moving  parts  arc 
supported  by  a  water  thrust  supplied  from  the  wheel  casing,  sup- 
plemented Utr  safety  by  an  oil-thrust  bearing,  supplied  by  a  small 
triplex  pump,  driven  by  a  chain  drive  from  the  governor  shaft. 
This  shaft  is  connected  by  bevel  gears  to  the  wheel  shaft. 

The  wheels  are  direct-connected  to  750-kw,  430-volt,  60-cycle, 
revolving-field,  three  phase  generators.  These  generators  will 
tarry  a  continuous  load  of  1,000  kilovoll-amp.  On  top  of  each 
generator  is  mounted  a  35-kw,  ijs-voll,  compound-wound  exciter. 
One  exciter  is  able  to  supply  the  field  current  for  four  gener- 
ators. The  generators  connect  through  triple-pole  knife  switches 
to  a  common  bus  without  any  protective  device  whatever. 

All  the  bearings  arc  lubricated  by  gratHty  from  a  large  tank 
under  the  roof,  the  waste  oil  being  filtered  and  returned  by  a 
small  motor-driven  centrifugal  pump  to  the  storage  tank.  In 
the  station  are  three  soo-kw,  430-11,000- volt,  oil-filled,  water- 
cooled  transformers;   two   25-kw.  480-230-volt   lighting  trans- 


The  motor  equipment  in  the  Proctor  mills  consists  of  the  fol- 
lowing 440-volt  induction  motors :  Three  330-hp,  three  50-hp, 
three  30-hp  and  six  20-hp.  The  small  motors,  which  are  of  the 
squirrel-cage  type,  arc  belted  to  line  shafting,  starting  with  com- 
pensators. From  the  shafting  arc  driven  rubbing  beds,  marble 
polishers,  a  machine  and  carpenter  shop,  grist  mill,  stone  crusher, 
etc.  The  250-lip  motors  are  each  placed  in  the  center  of  a  section 


FIG.    3.— VIEW   OP   KXTEHIOtt   OF   POWU  HOUSE. 

of  the  line  shaft  in  the  main  mill,  and  arc  used  for  driving 
marble  saws.  They  are  a  combination  of  the  internal  and  external 
starting  resistance  types,  being  provided  with  internal  resistance 
operated  by  a  lever  on  the  motor  frame,  and  also  with  collector 
rings  on  the  shaft.  Ordinarily  the  motor  will  be  started  with 
the  external  resistance  by  means  of  a  controller,  the  internal 
resistance  being  used  only  in  case  of  emergency. 

From  the  main  station  a  ti.ooo-volt  feeder  runs  to  West  Rut- 
land, a  distance  of  about  five  miles,  with  a  short  branch  line  to 
the  .Mhertson  null  and  quarries. 
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foriners;  one  35-Iight  arc  regulator,  and  a  100-kw  motor-gen- 
erator set.  This  set  consists  of  a  ino-kw,  250-volt,  direct-cur- 
rent generator,  direct-connected  to  a  150-hp  induction  motor. 
The  direct  current  i%  used  for  crane  service  and  electric-driven 
channclers  in  the  quarries. 


M  .Mhcrtson  arc  located  a  7S-hp,  440-volt  induction  motor  with 
its  step-down  transformers,  and  a  25-light  arc  regulator,  for  arc 
lamps  in  the  underground  quarries.  In  the  West  Rutland  sub- 
station are  two  50-light  arc  regulators.,  three  150-kw,  10,000-3,300- 
volt  and  three  io,ooo-46o-volt  oil-filled,  water-cooled  transformers. 


iji.i^uo  i_.y  CjOO' 
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and  one  jso^kw  itiotor-gcnenncrr  set.  This  »ct  coii>ist>  of  a  jjfh  eating  eiigine,  with  ihc  other  great  advantage  pf  costim  ap- 

kw,  iso-volt.  direct-current  generator,  driven  by  a  j6o^lip,  440-  proxintiilety  33  pei  cent         (or  the  combined  steam  motor  and 

volt  induction  motor  of  the  squirrel-cage  type.   The  direct  cur-  electric  generator.    The  expaniioB  is  relatively  more  nearly 

rent  i«  used  for  crane  service  and  electric-driven  channeleit.  adUbatie  in  the  l««-pre«ittrc  stage  oi  the  turfame  than  in  the  low- 

The  motor  ecimpnu m  cmisisis  of  t>ni-  75-hp,  one  St^hji^  one  IS*  prcstuie  CTlimler  of  the  engine,  sn  that  it  haa  been  propoccd  flat 

hp  and  one  lo  hp  <iqiiirrt'l-raK<-'  i>(h',  440-volt  induction  motors.  _     

In  nildttion  to  tin-  al>r>ve  ihcrc  art-  tiirirc  olrl  ri-vutviiig  armamrc,  A»ALiriit  vw  tva.  A«nu«i:  I.n«»M  i>  hie  Ci'vviatMM  o»  Om  iMuaii  or 

l.VKVVolt,  5yiu-lirimi>U!<  inotors,  niic  l.sjo-kw,  i>iio  loo-kw  and  one  to»u  Isio  Eul-t«iciiv. 

-5-k»-.    These  hitter  «erc  .Ir.v.  ..  (,.rrwrh  In  a  500-k*.  3.3--0-       ,,  R,,.„,       ,.>„,„i     ,„1   .^Vji"  " ' 

xolt  icvolvitig  arinatiire  gfi.*  rator,  ilinct-ooiiinitcil  to  a  water  I  'i-h  in  ■    -  "  •  ■  a-4 

a.ieel  at  Hroclor,  in  ?i.,"ntr  rn.lijtii.n'iiii.l  U-uLiki-    '  Mjl 

.\n  of  the  electrical  apparatus  was  supplied  by  the  General         g^'"""^'!      f"  '  "^'f'  i'"""*'   j.t 

EleCtfflC  GOIIIpajiy>  V-              in  ItifH-  t  Jiliatlti:!                            a ,  ,                                            26            t>  J 

M,  l.VIivrrcd   (u   ^■^^*M^lt^lT    jjj  l.ft 

 •   V-  l>(Oi»cTr«!  h>  t«*-'rpimni  .,   tal  I.4 

.                    1         «           •            I        •  '"       "  '"  ''^^'"'K'^        hiijli  I'tcMore  drip*                              I}1  \,\ 

January  Meeting  of  the  American  Institute   ;]  {I'^i",",;^^"^''   *•  j-« 

of  Electrical  Engineers.  'ii  J;* 

  If.  tngme  rjdialHm  iMfC*   jt  m 

1(1.  Rricctcd  to  condentn   Ca.1 

At  the  meeting  of  the  American  fnstitute  of  Electrical  Engi-  h<»o«  auxiltarkt   '» 

neers  held  in  New  York  on  January  J6>  1906^  there  were  pre-  li.tsi      ^"9^  '■MVf 

sented  two  p^crs  dealittg  with  prime  movers  and  alternators.  ***** 

Mr.  T.  r.  Martin,  ax  chairman  of  the  Institute  Land  &  Bw1d-  neiivrred  to  "1>i»«-baf  45*  i«.J 

lu;  I'.ui  l  (    iMiiu'tci-  Mia<lc  a  report  lip  to  date  >lio«inR  that  l<>-  —~—  - 

u.i.-l  i  .i  .L           iicee'.sarj  ir.Jin  the  liisiitmc  a,  its  share  f.f  the  »he  rtv  )" ei^ii.c  sUuuld   n:  nil  iKsh-pre-sltrc  where 

co.n«  I  till  1  '■  1           i.h  th.  I'liiti-d  KiigimerinK  I'liiKliiiK  stands  felaimly  11  i>  ;r..nr  lil'icieiit  than  the  steam  turbine.  \w\vn\\%  the 

vU.,  ?joo.cwo.  the  c.>tniiiittii-  had  pledges  for  a  hiile  over  $mo.-  mrbme  fur  tlic  low-pressure  part  of  the  cycle    In  other  uords,  • 

000  already  atid  ha<l  actually  eolUet,-d  $55,000.    Of  the  ntiiaining  each  where  it  is  most  efficient. 

$IOO|iOOOa  large  pan  would,  he  hopi  d.  come' from  electrical  cor-  discussing  the  gai  engine,  the  author  stated  that  the  record 

poration*,  but  the  re-it  of  it  must  come  from  the  membership.  operation  ol  .several  important  inMallations  of  gas  ingiiies 

The  general  interest  in  the  noble  project,  among  the  members,  l^w^r  plants  abroad  and  m  this  c  .mury  s.euis  u,  riduate  that 

was  shown  by  the  fact  tliat  6ao  subscriptions  had  ainaidy  been  •^y       imporunt  objection  en  1..  raue.i  to  thi^  prime  mover, 

secured,  bat  so  far  only  joo  ol  these  had  eome  from  the  New  York  *■*  » ra^Be  o*  economical  load  U  practically  limited 

district  The  committee  fell  that  the  great  enterprise  was  pecuH-  between  SO  per  ccitt  load  and  full  kHtd.  The  anthor  suggested 

arly  one  th:ii  ,h  .i!d  make  the  •  1  k<  '  appeal  to  the  .N\»  York  'hat  the  combinalion  of  gw  ctigines  and  stcam  tuTbincs  ill  m 

members,  i.iit  ..;  [  resent  only  about  ^3  per  cent  oi  the  hK.al  nieiii  s'ik'c  p'«"«         posjibfltties  of  improved  efficiency  while  at  the 

hership  lia  i     i  t ril  ni.  I    The  sum  of  $5  a  year  for  5  years  would  '•'""i'  '""i'  reinovin^t  the  only  valid  obiection  to  (he  gas  engine, 

hardly  straui  any  member,  and  the  eomniiltee  would  be  glad  even  '"rbiue  unit  can  easily  be  designed  to  lake  care  of  100 

to  get  $1  a  ycar.^wherc  more  coul.l  not  he  given.    Over  500  mem-  PC         merload  lor  a  few  seconds;  and  as  the  load  thictuations 

bers  had  given  'sums  pf  $100  or  less,  and  just  over  joo  of  that  '"  »")•  P':i">  "'H  prohnlily  ii.n  average  nfre  than  i5  per  Cent 

number  had  given  $J5  each  on  the  live-y«ar  lasis.   The  speaker  »'<•'  a  niaxinuim  of  50  per  cent  for  a  few  seeonds.  it  would 

did  not  believe  that  a  single  man  present  wonld  want  to  (o  into  ihat  if  a  plant  were  designed  to  operate  normally  with  50 

the  new  twilding  without  havhqi  done  something;,  no  matter  how  V"       »'      capacity  in  gas  engines  and  so  per  c««t  in  steam 

little,  that  would  show  his  professional  pride  and  inlerest  in  it  turbine*,  any  fluctuations  of  knd  likely  to  arise  in  practice  could 

Such  an  opportunity  coold  hardly  jomc  again  in  their  lifetime,  I*               «•*•  By  utilizing  the  waste  heat  in  tlie  gas  engines 

.(lid  should  be  sei/ed    On  request  of  r)r  Wheeler,  the  speaker  tur  the  purpoae  of  assisting  to  make  Steam  for  the  turbines,  there 

stated  that  the  (ieneral  K.leetrie  Company  had  contributed  and  «"  •»«  «»wl  approaimalely  37  per  cent  of  the  total  heat  lost 

paid  %2^am  toward  the  fuiul.     In  the  scats  of  the  hall  were  'he  gas  engine.    The  author  concludes  that  an  intcrnal-coni- 

suliscripli.iii  blanks,  which  several  members  filled  up  before  the  '>ustion  engine  plant  in  combination  with  a  steam  turbine  plant 

nieeiing  dosed.  offers  the  most  attractive  proposition  for  efficiency  and  reliability 

The  |W|K.rs  were  given  the  titles  -Power  Plant  Fconomics"  and  l"-«3.-iy.  with  the  possibility  of  producing  the  kilow.itt-hojjr  for 

"A  Self  K>citiiiK  Miernati.r.'  the  author  of  the  former  being  "^••>"         half  its  present  cost. 

Mr.  H,  G.  Stott,  and  ..1  the  latter.  .Mr.  K.  F.  Alexanderson.  Mr.  E.  W.  Rice,  in  opening  the  <hscussi;.n,  stated  that  the  Jiigh 

efficiency  attained  in  electric.il  machmerv  could,  to  a  large  ex- 

iK»wtj<  11.V.M  K.  oNo.Mii  s.  ^  attributed  to  the  admirable  tc-ting  instruments,  the 

The  paper  by  Mr.  H.  G.  Stott  gave  a  complete  analysis  of  ammeter,  the  voltmeter  and  the  wattmeters.  If  the  steam  engi- 

ihe  tosses  in  a  power  plant  from  the  ooal  to  the  bus^bars.  The  iiccr  possessed  the  equivalent  of  these  iiisirumems,  the  efficiency 

accompanying  lahte  shows  the  results  obtained  from  such  an  an-  of  the  stcam  engine  plant  doubtless  would  have  been  greatly  In- 

alysis  of  the  losses  in  .t  yr :ir"s  ofH-raiujn  of  what  is  probably  one  creased.  The  fiaper  of  Mr.  Stott  is  exceptionattyvatuable  in  that 

of  the  most  efficient  plants  Ml  e\istri(ee  to-day.  it  presents     coimdete  airalysis  of  the  various  lo-ioes  in  the  uteatn 

l"ach  item  given  in  this  t.ible  was  discussi-d  in  detail,  am!  the  plant     The  fnct  thai  no  iiietho<l  is  known  al  presi  :-t  of  clii<iiii;aiii« 

author  sliowed  that  the  present  type  of  imwer  plant  using  reciji-  the  enorinmis  li  sscs  of  s^imv  (10  per  cent  of  heat  units  rejected 

roiainig  itigims  ran  bf  iiiiproved  in  efficiency  as  follows:  Re  to  the  condir:ser.  emphasi/es  the  iinportatue  of  working  with  the 

duction  in  stack  l(>ss,<.  u  per  cent;  reduction  in  b<.>iler  raiiiatioii  highest  possihh-  vacuum.    In  a  recent  instillation  of  turhn-gen- 

;iiid  leakage,  5  per  cent;  reduction  in  engine  losses  by  the  use  crat'Ts  in  Philadelphia  wlMTe  the  turbine  is  iiit;ri>ijse<l  lictween 

■  ■f  su;)erhent.  6  per  cent     Thus  the  net  increase  of  thermal  efii-  the  exhaust  of  the  renprrjcating  engine  ard  the  con.lcnsrr.  there 

ci'jiicy  of  the  entire  plant  would  he  4.I4  per  cent,  incTCasitlg  the  has  been  addeii  to  the  capacity  of  the  pl.iiit  some  1  kilowatts 

total  thermal  efficiency  from  10.3  per  cent  to  1444  per  cent.  withont  any  additional  consumption  of  cial  and  without  any  aiH 

The  author  presented  curves  to  show  that  the  best  economy  on  preciable  addition  to  the  labor.  It  is  possible  in  such  a  plant  with 

dry  saturated  steam  with  steam  turbines  is  practically  equal  to  an  increase  of  .50  per  cent  in  the  oriiji-i^l  inve.ln'eni,  to  increase 

that  of  th*  rci-iprocatiiig  engine,  .ind  th.it  200*  superheat  re-  the  capacity  by  hfi  per  cent  wtthtnit  appreciable  increase  in  opcr- 

dnces  the  steam  consumption  i.t  5  per  cent.    The  sh.ipc  of  the  aiiiig  e'spenses     This  method  is  n  in<ist  excellent  one  for  add- 

specific  consumption  curve,  however,  is  much  flatter  than  that  itig  to  the  output  of  existing  recipro.icting  engine  sl,-stioiis  Knt 

of  the  reciprocating  engine,  so  that  the  all-day  efficiency  of  the  in  planning  a  nevv  station  it  would  seem  that  the  n  ■     1  <  r.in- 

lurbo  unit  wotild  be  considerably  better  than  that  of  ilir  recipro-  pirxity  would  olTset  the  advantagek  gaiited  by  ^tu^h  a  eoitibina- 
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tion.  It  is  worthy  of  note  that  $3  per  cent  of  the  availablr  rncr- 
gy  in  3  certain  quantity  o(  steam  lies  in  what  called  the  vacuum 
range. 

Prof.  Charles  E.  Luckc,  of  t.'ol'.imbi.i  Uluvcr^lt_^.  fMUiurrl  nut 
that  the  gas  tiiRii>c  buiklcrs  themselves  were  Ur^ji  ly  rt■^^H,lll^lllie 
ior  the  lack  of  development  ol'  their  own  machinery.  1  hey 
^  claimed  everything  on  earth  for  the  gas  engine,  that  it  re<juired 
cnJy  a  child  to  run  it.  that  it  ran  oa  M  little  coal  that  ahortty 
it  would  be  tnaking  coal,  and  people  who  hought  these  machlBei 
were  inevitably  disappointed.  Strang  points  in  iavor  of  the  gas 
pradueer  plant  resides  in  the  fact  that  its  efficiency  is  not  nearly 
so  sensitive  to  changes  in  load  as  is  trae  with  the  boiler  plant,  and 
that  the  coal  consumed  by  banked  fires  in  the  gas  prcKluccr  is 
irery  much  smaller  than  for  the  same  cap^icity  oi  itcam  bcolcrs 
As  to  the  reliability  of  pruperly  designed  gas  engines,  I'rol. 
Locke  slalcU  that  lie  had  observed  in  Germany  numerous  blast 
fnmaces  absolutely  dependent  on  their  air  blast  run  exclusively 
by  gas  engines,  in  some  cases  without  a  single  spare  unit ;  thou- 
sands of  dollars  were  tied  up  in  the  certdiilT  of  that  blast,  and  all 
went  fight  ffoa  year  lo  year.  As  a  gas  cnghu  is  intended  nor- 
mally to  opcrale  at  nearly  its  nwximinn  hwd*  it  is  said  to  have 
no  overload  eapadty.  Tliis  diflkulty  can  be  overcome  readily^ 
since'  it  is  possible  to  place  in  and  out  spare  units  on  short 
notice,  because  there  is  no  'cylindtrr  condensation  to  worry  any 
one. 

Mr  C.  Ch.ipellc  remarked  that  the  relative  economics  of  the 
rcoii)nH-.>tii!i{-oiii;iiU'  .iiid  ^tt';im-tiirbiiic  plants  :i\  given  by  Mr. 
Stiitt  v\ere  eluiked  up  wiihiii  a  fraction  of  a  per  cent  by  xmif 
results  obtained  imdcr  practically  the  same  condition*  of  cost 
of  fuel  and  labor  in  one  of  the  large  railway  stations  in  the 
East. 

Idr.  W.  L>  R.  Emmet  outlined  the  operatioa  of  low-pMSMire 
torUnes  in  scries  tmfh  icdpracating  engines.  The  engines  ex- 
haust at  some  pressure  from  the  atnospbere  op.  The  steam 

passes  from  the  engine  inio  a  tttf1>fiie,  which  ts  a  simple  device 

without  gnvcriMr  or  arty  <iih<r  aiiNiliarifs  which  tend  to  compli- 
cate or  make  difticiillies.  iml  thert  passes  iiitu  the  condensers, 
The  turtiinc  perf'inri-^  CNactly  the  functions  of  a  vast  third  cylin- 
der .ittontinp;  another  expansion  in  the  range  whicli  the  rccipru- 
cating  engine  is  incapable  of  filling.  The  turbine  atlds  possibly  m 
per  cent  to  the  output  of  the  engine  if  the  engine  exhausts  .nt 
the  low  pressure  of  9l>-in.  vacuum.  It  has  no  governor,  and 
altogether  is  a  veiy  simple  device,  eostiitg  perhaps  %3S  or  ^ 
per  kilowatl^  wfakib  is  abont  one-fifth  of  what  an  equivalent 
cnpncity  ia  a«iae  cqalpaent  wooM  cost  If  cooling  towers  be 
Insldled  in  eonneetion  with  any  non-condensing  plant  the  out- 
put can  be  practirally  doubled  without  the  employment  of  any 
more  men.  This  fact  is  very  signiticaiK  when  one  considers  the 
number  of  non-cundensing  plants  now  in  evistenco 

Mr.  F.  K.  Junge,  of  New  York,  a  member  nf  the  German  So- 
ciety of  Kngim-ers,  nf  Hcrlin.  discussed  thi-  !•  tliicuce  <if  local 
conditions  on  power  plant  oconomicti  with  special  consider.-ition 
of  the  mineral  and  metallic  regions,  basing  his  remarks  nu  the 
conditions  existing  in  Germany.  He  stated  that  if  the  surplus 
power  that  becomes  available  by  the  adoption  of  economical 
prime  movers  can  he  used  in  the  works,  where  its  value  is  equal 
to  the  eorrespofldtng.  reduction  of  the  coal  bill,  or  if  it  can  be 
sold  to  advantage  abroad,  where  it«  value  varies  with  the  local 
condition*,  the  gas  engine  will  invariably  be  selected  as  the  prime 
mover  for  centra!  stations.  In  places  where  there  i<  no  market 
for  the  available  surplus  power,  the  steam  turbine  would  al- 
ways keep  its  field  of  usefulness. 

The  paper  by  Mr.  F..  F.  Alexander»nn  described  a  recently 
developed  type  of  sctf-cxciting  alternator  which  possesses  »  single 
field  winding  of  the  ordinary  type  carrying  a  direct  current  fed 
from  a  mtitti-segmentat  two-part  rectifying  commutator. 

\  c'ener.il  diacram  nf  the  alternator,  which  is  a  three-phase 
iHacliir-.f,  is  shown  in  Fin  1  The  exciting  current  is  produced 
ill  ArxTi  iry  : h n; c  iih.i ^e  winding  placed  in  the  same  sifts 
as  the  main  armature  winrlii  g  The  terminals  of  this  aiiviliary 
winding  are  connected  to  three  sets  "f  brushes  that  l>ear  on  a 
rectifying  commntator  of  special  type.    This  commutator  has 
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one  active  segnieiil  per  pole,  covering  practically  two-thirds  Of 
the  |M de-pitch,  the  reiiiainilig  one-third  of  the  arc  being  insulated. 
I''.icli  .ilterralc  segment  i^  cnniirclcil  |,i  .nu-  lcrniin;il  of  the  field 
wiudr  s.  and  the  ritnaiiting  ^eKt!lellt^  I"  tile  other.  liy  this 
::rr.ini;ement  the  whole  ),n>ci'-s  <il  oininiiUation  is  curried  om  in 
the  stationary  circuits  l»cfore  the  current  enters  the  field  coils. 
The  voltage  generated  in  the  auxiliary  winding  is  snfTicient  to 
supply  current  for  excitation  at  full  inductive  load;  and  the 
exdtatMm  is  adjusted  to  the  proper  no-load  vaine  by  a  ^|ree- 
phase  rheostat  inserted  at  the  neutral  point  of  the  ,auxiKafy 
winding.  Automatic  oompomiding  is  accomplished  by  means  of 
a  series  transfrirmer  connected  to  the  rheostat;  flte  transformer 
^endv  a  current  through  the  rheostat  in  a  direction  opposite  to  the 
field  current,  thercliv  rhniiiLiliiig  the  ydtapc  drop  m  the  rheo- 
stat. The  eiiniinalio"  of  the  vidtagc  <lri,|)  iii  the  rlii-o-,tat  changes 
over  more  or  Il■^s  of  the  field  current  irii'ii  the  rlieost.-it  to  the 
scries  transformer.  The  secondary  curreni  of  the  scries  trans- 
former is  in  phase  with  the  line  current,  while  the  field  cur- 
rent is  practically  in  phase  with  the  voltage.  The  amount  of 
boosting  in  the  field  circuit  will  therefore  depend  not  only  npon 
the  value  of  the  secondary  current,  hot  also  upon  the  power- 
factor  of  the  load.  A  function  of  tlie  rheostat  which  is  just  as 
fanportant  as  the  field  control,  kt  Its  infinence  on  the  conunuta- 
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lion.  As  far  as  commutation  is  <  i  .<  i  i  I  ih  full  resistance  of 
the  rheostat  nuy  be  considered  as  always  being  in  circuit  al- 
though the  larger  part  of  the  field  current  may  flow  through 
the  series  tranalbnner. 
*TIie  bmsbes  are  placed  in  such  a  poritfan  that  the  cron  cur- 
rent due  to  two  brushes  being  simuttaneotisly  on  the  same  seg- 
ment is  half  as  large  as  the  field  current  at  (be  moment  of  rup- 
turr.«  In  this  way  compile  commutation  takes  place  just  before 
the  brush  leaves  the  segment,  and  conse<]iiently  no  sparking 
recurs. 

T  he  method  used  for  compounding  and  compensating  for  anna- 
inre  reaction  both  for  variation  of  the  load  and  for  changes 
in  the  power  factor  is  extremely  interesting.  The  phases  of 
the  auxiliary  srinding  are  connected  in  such  a  manner  that  the 
volt^  induced  in  them  lags  tgp  90  dcrtrical  degrees  behind  the 
corresponding  phases  of  the  main  winding.  The  secondary  dr- 
cuits  of  the  series  transformer  arc  closed  through  the  rheostat, 
and  the  current  combines  with  the  field  current  .it  right  angles  at 
non-inductive  loail,  but  is  in  phase  with  it  at  zero  power -factor, 
.^t  full  inductive  loail  of  7eri>  (Hi«er  f.ictor  the  field  current  in 
the  rhcL-^l.it  1-,  I  .  .-,;plele'\  rieinr;ili/'.  d  by  the  cnrT<  rl  .  of  the 
scries  transformer.  The  etiiect  of  ihe  sent  v  iransforiner  on  the 
exciting  circuit  is.  therefore,  eipiiyahut  to  .m  ailditior.al  eltctro- 
motive  force  which  can  lie  combined  with  the  electromotive 
force  of  the  auxiliary  winding  at  an  angle  dependent  upon  the 
power^fador,  as  shown  in  the  vector  diagram  of  Fig.  1.  The  re- 
sulting electromotive  force  available  througih  this  arrangement,  for 
excti.iiion,  is  such  as  to  maintain  a  constant  voltage  at  the  madiine 
terminal,  neglecting  the  ohmic  drop  in  the  armature  winding. 
The  <inantiiics  noted  aVnoe  are  slightlv  modified  in  practice  to 
produce  the  exact  degr<e  of  con'-iwumdiiig  or  over-comixiiinding 
desired 

In  connection  with  this  type  of  alternator,  a  most  convenient 
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method  can  be  adapted  for  synchronizing.  If  one  generator  it 
to  be  started  atid  »]iRhronized  with  other  self^xcitfaig  generators, 
it  is  only  neeeMafy  to  bring  the  ""''''■'^  up  to  appioximile  qm* 
chfWKHii  apmi,  and  to  cIom  the  nuin  airftch.  Tlie  doling  of  dw 
awiich  will  eanae  a  toooieotary  rudi  of  cnmo^  iMtt  die  eom- 
pounding  of  the  other  generators  will  prereitt  any  material  dii- 
turbance  of  the  line  voltage;  and  the  machine,  which  has  been 
started,  will  h  :ild  up  its  field  immediaicl-  1  be  rush  of  current 
which  occurs  wlini  closing  the  mr.m  suite:-.,  u  the  generators  are 
out  of  phase,  is,  however,  not  nearly  so  great  with  self-excited 
as  with  separately-excited  altern.itors,  beciusc  the  self-excited 
machine  hu  no  definite  polarity  before  synchroniution.  and  the 
nmiliarjr  winding  tenda  at  every  aaoownt  to  gvneraie  a  polartly 
eorrcapooding  to  tlie  line  voltage: 

The  dieeuaiiatt  on  Mr.  Aiexanderwn'a  ptfte  was  opened  Ir. 
Pnl  A.  E.  Kcuodiy,  Hho  eommcolcd  on  liie  apparent  siiaplki^ 
of  die  means  which  have  Twm  adopted  not  only  for  the  excitation 
bnt  fcT  tht-  c  iT-.;:.r_nu:rIi-i«  rif  pltrfnalor  described.  It  it  con- 
sidered mt-rt-  imptirtiiiit  d..  n-iitlrr  aUemator*  !<elf-exciting  than 
to  comprjiinc!  tlr.'m,  brcrai^.-  with  thrse  machine*  -t  not  the  re- 
sistance drop  but  the  impedance  drop  which  must  be  overcome 
The  various  methods  which  have  been  used  in  the  past  for  com- 
potmding  alternators  have  reached  only  partial  success,  and  have 
not  been  regarded  .is  •ncccasfol  with  high-voltage  machines. 
Tbe  present  method,  homver,  seems  to  be  applicable  to  machines 
of  aajr  voliage.  It  looks  as  dnogli  a  station  fitted  witli  such  ap- 
pacatus  as  lUs  olilit  coMaln  no  madiines  oQier  than  the  main 
turbo-generators,  urithoot  exciten  or  siiTtchronizers,  the  maehmes 

being  thrown  on  anrt  off  .it  will 

Mr.  C  F.  Scott  teiated  iottn:  e\peneikce  fifteen  years  ago  with 
the  setf-cxciting  and  self-coniponnding  of  an  alternator,  when 
the  problem  was  found  to  be  an  extremely  difficult  one.  One  in- 
herent disadvantage  in  self-exciting  methods  liss  in  the  fact  that 
vafiation  in  apeed  due  to  load  on  the  generator  are  immediateljr 
trdnsmitted  to  the  exdtzr.  There  have  been  cases  where  the  main 
generator  was  subject  to  such  speed  variatioaa  that  when  the 
exciter  was  driven  by  the  same  prime  mover  the  service  was  very 
ttnsatisf.icloi y,  hni  svlicr.  -.be  .iltcmator  received  its  exciting  cur- 
rent from  a  Kctu  r-itor  rui.  .T.  L-onstant  speed,  the  operation  was 
satisfactory. 

Mr.  W.  L.  R.  Emmet  said  that  he  had  seen  the  new  alttnutor 
working  under  very  trying  conditions,  an<i  that  the  perfornuim  p 
of  it  is  astonishingly  good.  A  machine  of  this  kind  has  accepted 
sudden  inductive  loads  of  mere  than  its  rjted  capacity  without  a 
sign  o<  spaikiBg  at  the  eotmnnlator,  and  without  an  appndaUe 
llideer  in  tiw  lampi.  The  rapidity  of  its  actoi  is  Ttiy  nmari^ 
able.  It  can  be  compomidcd  so  as  to  take  care  of  variationi  in 
speed  .IS  well  as  in  load.  Experience  mdicatcs  that  there  i»  al- 
most no  limit  to  ttie  dee  of  maehitie  to  winch  this  schena  can 
be  a'vpttpti 

In  A  S  Mo  \iUm t  i  remarked  that  the  pha«c  position  of  the 
voltage  gciisraled  m  the  .luxiliary  winding  <lepeii<ls  upon  the  me- 
chanical position  of  ihc  winding  on  the  core,  and  (he  phase  position 
of  the  voltage  in  the  series  transformer  depends  upon  the 
power-factor  of  the  load.  M  non-inductive  k>.id  these  two  volt- 
ages add  at  a  certain  angle,  and  at  inductive  loads  they  add  at 
a  dHfetent  angle.  Since  a  dnnge  in  the  angle  of  the  resultant 
voltage  equivdeut  to  a  change  in  the  position  nl  the  brushes, 
he  asked  if  this  ehange  has  any  effect  on  the  commolatNii  when 
i!ie  lo.id  i'i  MnVd  frrrm  its  full  inductive  to  its  futl  iMO-indvctive 
value  without  muving  the  brushes 

Mr.  Alcxanderson  replied  that  the  dillicuUy  scemj  to  I  <  t  i  ilu 
the  machine  commttlate  properly  for  no-load  and  nori  inductive 
loadi  baeanse  the  voltage  impressed  on  the  commutator  is  no;  nf 
the  same  phase  rdatioo  lo  the  machine  voltage  at  no-load  and 
fiitl  load.  The  tdi  is  distorted  by  tbe  armature  reaction  to 
ipproodmaidy  tte  saow  aagle  as  tbe  voMage  impreiaed  on  tiK 
.oommntator  is  ahead  of  the  voltage  of  the  auxiliary  winding. 
Therefore,  the  position  of  the  brushes  with  no-load  is  nearly  the 
best  position  on  non  imJu  live  lo.-id.  .At  inductive  load  the  volt- 
age o!  the  irritfi  transf ornK-r  combine*  directly  in  (>hase  with  the 
voltiise  of  the  auxiliary  windinp,  and  i?  t!>e  sime  time  the 
anti;iture  reaction  combines  directly  w'l  -hi  d/d  excitation,  and 
4here  is  no  reason  whatever  for  any  displacement 


Some  of  the  Obst^tcles  in  the  Way  of  Elec- 
tric Heating. 

By  C.  D.  Wood,  Jr 

The  attention  of  the  public  has  lately  been  drawn  tn  the  iitofifess 
III  electric  heating  and  cooking.  This  progress  ha&  to  tn  slops',  but 
steady ;  however,  if  certain  obstacles  were  removed  from  the  way 
uf  the  electric  heating  engineer,  the  progress  would  be  still  more 
rapid.  In  some  cases  electrical  sitpply  dealers  are  retailing  six- 
pomd  decnic  Inns  in  the  neighboihood  at  thereby  extorting 
a  prafte  of  at  least  loo  per  cent  This  exorbitaflt  price  lor  deetric 
irons  is  prohibiting  the  general  sale  of  heating  devices  and  in  this  ' 
way  retarding  the  progress  of  electric  healing  in  etn.-n" 

M.TMufacturers  of  electric  heating  materia;  h.r.  ■  hu  1  a  haul 
light  to  obtain  the  proper  heating  units  that  w. jj:  1  \?.-A.  I  his 
has  finally  been  accomplished,  alt  things  being  djuai.  (he  progress 
from  now  on  should  be  rapid. 

.\gain,  when  a  customer  comes  to  the  central  station  requesting 
the  placing  o( an  deetric  radiator  in  his  house  it  is  not  the  amount 
of  current  oaasnmed  that  ooaatilules  an  objection,  but  when  he 
finds  Aat  he  must  alter  hu  wiring  he  gives  up  the  project.  If 
electrical  contractors  wonid  take  iMo  eonsideration  the  pcaetic- 
ability  of  installing  electric  heating  Ind  eoolong  devices,  and  for 
this  reason  increase  the  -"/e  of  tlu-ir  wires,  wc  are  -nire  ih.it  tli« 
number  of  electric  hcKers  .vould  be  very  largely  increa^eil. 
.^gain,  some  central  station  companies  have  reconiinendcd  e'.eo 
trie  rt^diators  <ji  one  kilowatt  capacity  to  heat  a  room  that  would 
reqviirc  two  kilowatts,  and  in  so  doing  give  the  customer  a  chance 
to  become  thoroughly  disgusted  with  the  electric  radiator,  and 
eventually  throwing  it  out  of  bis  premises. 

Concerted  action  should  be  obtained  between  the  manufacturers 
of  heating  daricesi  <be  eentral  sutkn  and  the  contraetoiB ;  sudi 
actwn  wouM  be  of  material  benefit  to  all  thne  parties. 


Electric  Flat  irons  and  Soliciting  at  Dubuque 

Iowa. 


Mr.  L.  D.  Mathes,  general  roaaager  of  the  Union  Electric  Com- 
p.itiy,  of  Dubuque,  Iowa,  says  that  Ms  company  now  has  awraiii- 
mateiy  165  electric  flat  irons  in  use  fay  its  eoataaun.  Tfae  plan 
of  introducing  these  irons  is  to  place  them  In  die  hands  of  the 
CMtosttCr  oa  ao  to  do  days  trial.  A  large  stock  of  irons  is  kept 
on  hand  and  if  tbe  customer  does  not  like  the  weight  or  size  of 
the  iron  furnished  .'it  fnst,  the  company  will  change  it  until 
the  customer  is  satisfiid.  .'\t  the  end  cf  30  or  60  days,  if  the 
customer  does  in  l  r.-  Mu  the  iroi-,  it  .?  place.i  on  the  regular  bill. 
Only  one  iron  so  --r  tii  .1,15  has  been  returned.  This  was  in  a  case 
where  ,1  servant  win  did  all  the  ironing  in  the  house,  for  some 
reason  took  a  prejudice  against  it.  Although  it  is  difficult  to 
arrive  ,it  the  exact  amount  of  income  that  these  itons  afford,  it 
can  be  determined  approximately  from  a  cnstaniec*a  bida  before 
and  after  the  irons  are  in  ut^ 

It  is  estimated  that  cadi  iron  on  tbe  circuit  is  in  use  about 
7'/5  hours  per  week,  and  tf  the  Irons  are  the  average  size  taking 
.150  watts,  this  means  -.  c  msnmptjon  per  iron  of  about  1$  kw- 
bours  per  month.  The  principal  hrtfl  in  Diihwque  is  a  good 
electric  heating  cu':tomer.  it=  [>nwf:  :  i;inpti<i-i  I'l t  electric 
heating  being  about  j.ooo  kw-houi.'!  per  tnjnUi.  Here  a  large 
electrically  heated  slab  has  displaced  a  gas  table  for  broiling 
inenf.  rooking  griddle  cakes,  toasting,  etc.  This  slab  is  divided 
iioi  t<  ii-  squares,  the  heat  being  regulated  on  each  sqoatv  inde- 
pendently of  tbe  others,  so  tb^  can  be  uaed  for  different  parpoees. 

The  system  of  diargiog  in  Duhuqoe  is  on  a  two-rate  system. 
A  maidmnn  rate  of  14  cents  per  kw-hour  is  charged  until  the 
ciutomer  has  ttied  the'  eqtttvalent  of  3  kw-hours  per  f6-cp  lamp 
connected  per  month  For  all  over  that  amount  the  rate  is  6 
cents  per  fcw-hour  Heating  devices  arc  not  included  in  figuring 
a  customer's  connected  load  for  the  rca^nu  tl  it  ihi?e  usually 
ern'si^I  of  flat  irons  which  are  not  on  during  the  peak  load, 
and  to  figure  these  in  on  the  connected  load  would  make  the  rate 
too  high  for  the  operation  of  the  heating  ap^iances. 
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The  Lighting  of  Dining  and  Bed  Rooms. 

Bv  J.  R.  Cravath  and  V.  R.  Lansxscu. 

IN  a  previous  article*  (he  authors  called  attention  to  the  dis- 
satisfaction that  sometimes  results  from  the  use  of  electricity 
in  residence  lighting  due  to  the  fact  that  the  lamps  arc  not 
properly  placed  or  «]uipp«d  for  the  best  results.  The  lighting 
of  the  most  used  room  in  the  house  (the  living  room)  was  then 
taken  up  at  length.  In  the  present  article  the  lighting  of  two 
other  important  rooms  in  the  residence  is  discussed :  namely, 
dining  and  bed  rooms.  In  studying  this  article,  the  reader  can 
with  profit  refer  to  the  articles  by  the  authors  on  "Reflectors, 
Shades  and  Globes"  in  the  Elkltbical  WoiUJ>  and  Engineer  of 
November  25,  December  a,  g.  16  and  23,  1903. 

UCIITING  OF   DINING  ROOMS. 

A  small  dining  room  is  probably  the  easiest  room  in  the 
house  to  light.  All  that  is  necessary  for  ordinary  purposes  is 
to  throw  a  strong  light  down  on  the  tabic.  The  reflection  from 
the  white  tablecloth  to  the  walls  assists  greatly  in  the  general 
lighting  of  the  room.  The  main  thing,  however,  is  to  have 
the  table  well  lighted,  and  the  balance  of  the  room  will  usually 
take  care  of  itself.  The  simplest  and  most  economical  ar- 
rangement possibl*  for  a  small  dining-room  is  a  plain  one-light 
pendant  over  the  center  of  the  table  equipped  with  some  type 
of  reflector  which  will  throw  a  large  proportion  of  its  light  on 
the  table  while  allowing  some  to  escape  through  to  light  the 
walls  and  ceiling. 

Fig.  I  shows  slich  a  simple  arrangement  for  dining  room 
lighting.  The  light  is  placed  six  feet  above  the  floor,  which 
IS  slightly  lower  than  the  ordinary  height  of  chandelier.  The 
dining  room  shown  in  Fig.  i  is  about  15  ft.  square,  and  for 


It  is  a  case  of  getting  a  large  amount  of  light  everywhere  but  on 
the  table,  where  it  is  mott  needed.    The  l.tmps  are  placed 


FIG.   I. — DININC-HOOM  UCHTINt. 

all  ordinary  occasions  an  8-cp  lamp  in  the  prismatic  glass  re- 
flector shown  is  suflficient  A  lamp  of  larger  candle  power 
could,  of  course,  be  used  on  special  occasions  if  the  table  weru 
lengthened  out.  The  particular  prismatic  reflector  shown  in 
Fig.  I  concentrates  a  little  too  much  light  on  the  center  of  the 
table  at  the  expense  of  the  edges.  One  giving  a  wider  distribu- 
tion of  light  would  be  desirable.  This  one  light  pendant  idea 
can  be  elaborated  into  a  very  artistic  fixture  by  substituting  a 
chain  for  the  rod  and  covering  the  reflector  with  silk  or  with 
a  large  art  glass  shade,  as  in  Fig.  I  a. 

Fig  2  shows  how  not  to  light  a  dining  room  with  a  one-light 
pendant.  This  pendant  in  Fig.  2  has  the  lamp  placed  at  an  angle 
of  45  degrees  in  a  bell  glass  shade.  The  shade  is  not  of  the 
kind  which  greatly  influences  the  distribution  of  light,  nml  what 
influence  it  does  have  on  the  light  is  of  no  pr.actiral  benefit 
because  of  the  angle  at  which  the  lamp  is  mounted.  With  the 
arrangement  shown  in  Fig.  2  a  i6-f|i  lamp  will  not  give  r^-i 
good  results  in  any  given  room  as  an  8-cp  with  the  pendant 
shown  in  Fig.  i.  * 

Fig.  3  is  another  example  of  how  not  to  light  a  dining  nunn. 

'jan.  6,  I9<><.  p>CM 


at  such  an  angle  that  the  light  of  the  bare  filament  strikes  di- 
rectly in  the  eyes  of  those  seated  at  the  ends  of  the  tabic. 
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Fig.  4  shows  an  excellent  way  of  lighting  a  dining  room 
where  something  a  tittle  more  el.iborate  than  Fig.  1  is  desired 


Digitized  by  Goo^ 


348 


ELECTRICAL  WORLD. 


Vou  XLVII,  No.  5 


and  where  (he  room  is  too  large  A  light  will  \v;ili  a  single 
pendant.  In  Fi^.  4  the  urdin.iry  lighting  of  the  dining  rootn 
table  is  acciinii>li>lK-d  with  the  light  witltm  the  opal  dome  rc- 
tlocior  located  in  the  Iwill  of  the  chandelier.  Thi<  opal  doinr 
gives  an  excellent  distribution  of  light  for  this  purpose  and 
will  throw  liRht  over  a  considerahle  angle  so  that  a  large  table 
can  he  lighted.  If  additional  light  is  wanted  around  the  sides 
of  the  room  an  special  occasions,  the  three  lamps  on  the  ann 
of  the  chandelier  can  he  turned  on.  These  arc  e<)uipped  with 
Opal  bell  reflectors,  which,  when  placed  at  this  angle,  throw 
considerable  light  to  the  high  side  walls,  lighting  up  the  plate 
racks  and  decorations  of  the  room.  Since  the  occupants  of 
the  dining  room  are  usually  seated  around  the  table,  frosted 
bulbs  arc  not  as  necessary  in  these  reflectors  as  they  would 
be  were  the  occupants  of  the  rwm  seated  where  the  lights  on 
the  chandelier  would  come  more  nearly  in  the  line  of  ordinary 
vision,  but  they  are  drsirahlr  iii-vcrthelcss  as  they  do  away 


'I  he  examples  given  of  dining  room  lighting  so  far  have 
all  been  of  rooms  with  but  one  outlet,  that  being  in  the  center 
over  the  table.     Side  wall  brackets  for  general  lighting  arr 
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with  glare  and  give  a  softer,  better  diffused  light  than  the  clear 
bulh  lamps  with  but  small  loss  by  absorption. 

Fig.  5.  which  is  a  view  of  one  of  the  private  dining-rooms  in 
Hotel  Stratford,  Chicago,  is  a  good  example  of  how  not  to  light 
such  a  room.  A  cluster  of  nine  lamps  is  placed  near  the  ceiling 
without  reflectors  of  any  kind.  The  ceiling  acts  somewhat  as 
a  reflector,  but  a  very  inelBcient  one.  It  is  safe  to  say  that 
the  table  and  the  lower  part  of  the  room  in  general  would  be 
as  well  lighted  with  half  the  number  of  lamps  were  some  sim- 
ple and  ornamental  form  of  reflector  used.  With  a  chandelier 
placed  as  high  as  this,  the  high  side  walls,  upon  which  there 
arc  elaborate  decorations,  would  receive  sufficient  light  were 
any  translucent  reflectors  used,  while  the  table  and  lower 
part  of  the  room  would  receive  very  much  more  light  and  the 
artistic  effect  would  be  in  no  way  interfered  with.  In  thi*  ca-c 
frosted  Imlb  lamps  are  not  as  necc^Kary  >'.-■  pKasaiil  illutiiiii:itioti 
as  where  they  are  placed  lower  over  a  table. 
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t-mployed  in  some  modern  dining  rooms  with  good  artistic  effect. 
The  lights  on  such  brackets  since  they  are  sure  to  be  in  the 
line  of  vision  of  some  one  sitting  at  the  table  nuivt  lie  well 
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provided  with  diffusing  globes  to  avoid  discomfort  of  the  per- 
sons facing  them. 

LIGHTING  OF  BEDROOMS. 

The  lighting  of  bedrooms,  especially  in  the  small  residences 
where  first  cici  must  he  kept  low,  h  the  most  difficult  problem 
to  lie  met  with  in  residence  lighting.  To  light  a  bedroom  prop- 
erly, lights  arc  ncciled  at  various  tinie>  in  a  number  of  locations. 
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yet  it  is  selduin  that  the  owner  is  willing  to  pay  fur  as  m.in>' 
outlets  as  would  be  necessar)-  to  provide  for  all  contingencios.. 
Before  considering  specific  cases,  let  us  for  a  moment  see  josl 
what  lamps  arc  needed  in  the  ordinary  bedroom.  The  first  e$> 
srnlial  is  usually  for  a  lamp  at  the  dresser  so  that  a  person 
standing  in  front  of  the  drevscr  can  Ivavc  the  use  of  the  mirror 
without  annoying  shadows.  To  light  a  dresser  mirror  perfectly 
three  lamps  are  necessary  although  they  are  seldom  provided. 
One  of  these  three  lamps  should  be  directly  ab<:>ve  the  mirror,  and 
the  other  two  should  be  located  on  each  side  about  i'/i  to  5  ft. 
above  the  floor. 

For  the  side  brackets  on  each  side  of  a  dresser,  upright 
lamps  are  generally  preferable  for  the  reason  that  if  pendants 
are  used,  considerable  li^t  is  thrown  down  on  the  floor,  where 
it  h  practicaly  of  no  value,  little  of  it  being  reflected.  If  uprights 
arc  used,  the  light  thrown  upward  strikes  the  ceiling  and  walls, 
adding  to  the  cheerfulness  and  general  illumination  of  the 
entire  room. 

The  side  lamps  are  needed  to  light  the  sides  of  the  face  ot 
a  person  standing  in  front  of  the  dresser  and  should  be  low 
enough  so  that  there  will  be  no  shadow  under  the  chin  of 
a  man  shaving.  These  side  lamps,  if  placed  at  this  height,  how- 
e-ver,  will  not  Ik;  high  enough  to  light  the  top  of  a  person's 
head  so  thai  there  will  be  a  shadow  at  that  point,  which  must 
be  obliterated  by  a  lamp  placed  above  the  mirror  for  use  in  hair 
dressing  if  the  one  who  plans  the  illumination  is  not  to  incur 
the  everlasting  ill-will  of  the  ladies  of  the  house.  There  should 
manifestly  be  some  general  illumination  in  a  perfectly  lighted 
bedroom,  for  which  purpose  a  chandelier  or  pendant  or  a  lamp 
at  the  ceiling  in  the  middle  of  the  room  can  be  provided.  In  ad- 
dition to  this,  it  is  desirable  to  provide  a  bracket  immediately 
over  the  head  of  the  bed  for  reading  purposes  and  where  it  will 
be  within  easy  reach  of  a  person  desiring  to  turn  on  the  light 
in  the  night  before  getting  out  of  bed.  Besides  this,  if  the 
closet  is  large  there  should  be  a  closet  light,  although  this  is 
hardly  necessary  in  small  closets.  We  thus  have  five  or  six 
outlets  in  a  perfectly-lighted  bedroom,  which  is  more  than  in 
most  of  the  other  rooms  in  the  house  and  would  be  considered 
out  of  the  question  by  most  owners  of  small  residences.  Some 
compromise  must  therefore  be  adopted  in  most  cases  which  will 
cut  down  the  number  of  outlets  or  make  one  or  two  outlets 
available  for  more  purposes.  The  use  of  portable  brackets  as 
described  later  is  one  of  these  compromises  which,  although  un- 
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desirable  from  the  standpoint  of  appearance,  is  nevertheless  too 
practical  and  useful  lo  be  left  out  of  consideration,  especially 
in  the  wiring  of  old  houses  where  one  outlet  in  the  center  of  a 
bedroom  must  frequently  suffice  for  all  purposes. 

Another  trnible  usually  met  with  in  planning  the  lighting  of 
a  bedroom  is  the  uncertainty  as  to  the  location  of  various 
pieces  of  furniture.  It  sometimes  happens  that  there  is  only 
one  good  location  for  a  dresser  in  a  ro<>m,  and  in  such  a 


whoever  plans  the  illumination  can  with  safety  and  certain- 
ty place  the  dresser  lamps  with  the  knowledge  that  they  will 
not  be  in  the  way  of  any  future  changes  of  furniture  location 
the  housewife  may  wish  to  make. 

On  the  other  hand  it  is  .sometimes  difficult  to  locate  brackets 
where  ihey  will  not  under  some  circumstances  prove  inconvenient 
and  in  the  way  of  furniture.   One  way  out  of  this  difficulty  is  to 
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provide  one  or  more  (lush  receptacles  where  lamps  may  possibly 
be  needed.  Portable  brackets  can  then  be  hung  up  at  any 
point  and  plugged  into  these  wall  receptacles,  or  a  dresser 
equipped  with  side  lamps  mounted  on  the  dresser,  as  shown 
later,  can  obtain  current  from  these  receptacles. 

Where  the  general  lighting  of  a  bedroom  is  to  be  provided 
for  by  a  central  fixture,  the  problem  is  not  materially  different 
from  the  general  lighting  of  living  rooms  and  parlors,  and  for 
suggestions  on  this  point  the  reader  is  referred  to  the  previous 
article  devoted  to  that  subject.  The  points  that  need  special 
consideration  in  bedroom  lighting  here  are,  therefore,  the  light- 
ing of  dressers  and  the  provision  of  bracket  lamps  over  the 
beds'  or  at  other  desired  points. 

Fig.  6  is  a  good  example  of  the  way  bracket  tamps  are  fre- 
quently placed  in  a  small  bedroom  without  any  regard  to  the 
needs  of  the  occupants  and  at  pl,ices  where  they  are  most  in- 
convenient In  this  case  the  architect  appears  to  have  placed 
the  outlets  symmetrically  with  reference  to  the  windows  with- 
out considering  anything  else.  It  is  impossible  to  make  sudi 
lighting  arrangements  satisfactory  in  a  bedroom.  It  would  have 
been  much  better  to  have  placed  these  two  brackets  on  one 
side  of  the  room  at  such  a  distance  apart  that  a  dresser  could 
have  been  placed  between  them.  The  lamp  should  be  frosted  if 
used  without  a  globe  or  else  should  be  covered  by  an  enclosing 
globe  of  frosted,  sand-blasted  or  Holophane  glass  for  diffus- 
ing the  light. 

Fig.  "  shows  an  arrangement  of  lamps  mounted  directly  on 
a  dresser.  On  a  dresser  especially  designed  -with  reference  to 
having  electric  lamps  mounted  upon  it.  the  arrangement  might 
be  made  very  artistic.  On  the  dresser  shown,  there  are  two 
wall  sockets  mounted  on  each  end  of  a  pier^  of  standard  hard- 
wood molding  f.istened  against  the  back  of  the  mirror.  The  un- 
sightly ends  of  the  molding  are  covered  with  round  blocks  of 
wood  such  as  are  used  iu  mounting  wall  sockets,  and  the 
sockets  are  mounted  on  these  blocks,  the  wood  being  finished  to 
correspond  with  the  dresser.  The  flexible  cord  and  attachment 
plug  which  connect  tu  the  wires  in  the  molding  make  it  easy 
•n  connect  np  these  drc^'cr  lnni|i>.  to  any  socket  outlet  in  the 
room.  Such  an  "Mtlct  can  either  be  locateil  along  the  wall  or 
at  the  middle  of  the  room.  In  the  latter  case  a  long  lamp  cord  is 
nccc-.arj'.    This  nn-:mccment  ha*  the  advantage  of  always  hav- 
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ing  the  lamps  on  the  dresser  wherever  it  may  be  moved.  The 
Umps  as  shown  are  excellent  for  shaving  purposes,  but  must  be 
sii|i|>lcniei)led  by  some  higher  lamp  for  hair  dressing,  as  these 
lamps  are  too  low  to  light  the  top  of  the  head. 

A  diffusing  and  directing  globe  is  placed  on  these  side  lamps 
for  two  reasons;  In  the  first  place,  these  lamps  are  so  nearly 
in  the  ordinary  line  of  vision  that  they  would  have  a  decided 
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blinding  effect  if  they  were  not  provided  with  something  to  dif- 
fuMT  and  reduce  the  intensity  of  the  light.  As  far  as  diffusion 
i<  concerned,  the  same  result  could  be  secured  to  a  less  de- 
gree by  the  use  of  frosted  bulb  lamps  or  by  sand-blasted,  en- 
clo<>ing  globes.  The  second  reason  for  using  these  globes  in 
this  place  was  that,  in  addition  to  diffusing  (he  light,  they 
direct  the  rays.  The  type  of  globe  used,  as  seen  from  the  previ- 
ous articles  on  reflectors,  shades  and  globes,  gives  such  a  dis- 
tribution of  light  that  when  placed  as  arc  these  lamps  on  the 
side  of  the  dresser  mirror,  much  more  light  will  be  thrown  on 
(lie  fac«  of  a  person  standing  in  front  of  the  mirror  than  with 
any  of  the  other  diffusing  globes  mentioned. 

.Another  portable  arrangement  very  useful  in  bedrooms  where 
a  number  of  outlets  is  wanted  is  shown  in  Figs.  8,  g  and  10. 
This  is  a  portable  wall  bracket,  which  can  be  hung  on  a  hook 
at  any  point  desired  and  attached  by  means  of  a  flexible  cord 
and  attachment  plug  to  a  socket  anywhere  in  the  room.  In  Fig. 
8.  this  portable  bracket  is  shown  directly  over  the  mirror  of  a 
dresser.  It  is  equipped  with  a  prismatic  glass  reflector,  which 
throws  a  powerful  light  down  on  to  the  head  of  a  person  standing 
in  front  of  the  drciscr,  hence  this  arrangement  is  excellent  for 
hair  dressing,  and  in  fact,  almost  all  purposes  for  which  a 
dresser  light  is  needed  except  shaving.  It  can  be  made  to  scr\c 
the  purpose  of  a  .shaving  light  on  a  dresser  in  a  manner  men- 
tioned later. 

Fig.  0  shows  the  use  of  the  poriablc  wall  bracket  as  a  reading 
light  over  the  head  of  a  bed.  In  this  case  the  key  socket  at  the 
attachment  plug  is  within  easy  reach  for  turning  on  the  light 
in  the  night.  With  the  bracket  in  this  position  and  a  concen- 
trating type  of  prismatic  glass  reflector,  a  4-cp  lamp  is  sufficient 
for  reading  purposes  if  the  bracket  is  to  be  used  for  that  pur- 
pose alone. 

If  the  ceiling  of  the  room  is  of  light  color,  this  bracket  can 
be  used  to  give  a  fairly  good,  evenly  diffused  light  over  the 
entire  room  by  simply  turning  it  up  as  shown  in  Fig.  10.  By 
means  of  a  thumb  screw  the  arm  of  the  bracket  can  be  loosened 
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and  turned  around  at  any  angle.  It  can  also  be  extended  several 
inches  to  adapt  it  tp  different  requirements.  Hy  turning  the  lamp 
towards  the  ceiling  as  in  Fig.  10,  the  ceiling  acLs  as  a  reflector 
to  light  the  whole  room  by  diffuse  reflection  .and  the  light  is 
soft  and  pleasing  without  being  intense  at  any  one  point. 

Fig.  II  shows  how  this  bracket  can  be  made  to  serve  for 
shaving  by  setting  it  on  the  dresser  in  front  of  the  mirror  so 
as  to  throw  the  light  into  the  mirror.  The  reflected  light  from 
the  mirror  falls  on  the  face. 

It  is  suggested  that  where  the  dresser  lamps  shown  in  Fig.  7, 
together  with  a  portable  fixture  of  this  kind,  are  used  in  a 
bedroom  for  furnishing  most  of  the  light  and  the  owner  docs 
not  wish  to  pay  for  more  than  one  outlet,  a  good  arrangement 
is  to  place  a  3  or  4-light  wireless  cluster  at  the  ceiling  in  the 
center  of  a  room.  Attachment  plugs  for  various  portable  de- 
vices can  then  be  inserted  in  this  wireless  cluster  or  a  lamp  on 
the  drop  cord  in  the  center  of  the  room  can  be  secured  by  at- 
tachment in  a  similar  manner.  Of  course,  these  are  in  the  na- 
ture of  makeshifts,  but,  as  said  before,  bedroom  lighting,  especial- 
ly in  houses  already  wired,  is  very  much  of  a  compromise  be- 
tween what  is  desirable  and  what  is  feasible. 

For  large  bedrooms  where  expense  does  not  prevent,  the  ar- 
rangement of  dresser  lamps  shown  in  Fig.  li  is  desirable.  This 
dresser  has  a  light  at  each  side  as  well  as  one  directly  over  the 
middle  of  the  mirror.  This  is  the  ideal  arrangement  as  far 
as  the  location  of  the  fixtures  is  concerned,  although  there  is 
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some  room  for  criticism  as  to  the  shades  used  on  the  brackets 
each  side  of  the  dresser.  With  brackets  in  such  positions,  where 
open  shades  of  any  kind  arc  used,  the  lamps  "hould  have  frosted 
bulbs  or  be  enclosed  in  Holophane  globes  or  sand-blasted  !■> 
diffuse  the  light.  If  a  llolophane  globe  or  shade  were  used 
on  the  br,ickrts  shown  in  Fig.  12,  that  tyK  should  be  selected 
which  throws  a  maximum  light  in  the  desired  direction — on  the 
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face  of  the  person  using  ilie  dresser  in  this  case.  As  regards 
(lie  lamp  on  the  pendant  directly  over  the  dresser,  it  would  be  well 
to  pill  inside  the  ornanicntal  ijlobe  simie  Mnall  reflector  which 
would  be  concealed  by  the  globe  but  which  would  assist  greatly 
in  throwing  the  light  down  on  the  head  ol  the  person  using  the 
dresser.  As  said  before,  this  is  a  case  «  here  expense  is  of  second- 
ary importance,  otherwise  a  different  equipment  both  of  the  cen- 
ter chandelier  and  of  the  pendant  over  the  dresser  might  be  ad- 
visable. The  ornamental  opal  globes  on  the  center  chandelier 
absorb  a  large  amount  of  light  and  do  not  distribute  it  very  well 
in  downward  directions  where  it  is  most  needed.  They  diffuse 
the  light  well,  however,  and  so  are  good  from  every  standpoint 
except  that  of  low  cost  of  operation  for  a  given  amount  of  light. 

.A  way  in  which  the  provision  of  three  outlets  for  the  lighting 
of  the  dresser  mirrors  can  be  obviated  is  by  placing  one  bracket 
lamp  directly  over  the  mirror,  as  in  Fig.  u,  and  if  the  room  is 
to  be  used  by  gentlemen  who  wish  to  shave,  providing  a  portable, 
electrically-lighted  shaving  mirror  with  frosted  bulb  lamps 
mounted  on  each  side  of  it.  Such  mirrors  can  be  purchased 
ready  made  in  the  open  market  or  made  lo  order  to  suit  the 
purchaser.  They  are  provided  with  attachment  plug  and  cord 
for  attachmenl  to  any  socket  and  can  be  hung  anywhere  in  a 
iK'droom. 

Where  but  a  single  bracket  lamp  is  provided  over  the  dresser 
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mirror,  it  may  be  located  too  high  10  be  reached  with  comfort. 
In  fact,  in  a  new  house  it  should  be  located  high  to  provide  for 
the  possibility  of  dressers  with  high  mirrors  being  placed  under 
it.  For  this  reason  a  chain  pull  siickct  should  he  used  on  the 
bracket  unless  it  is  to  be  controlIe<l  by  a  wall  switch. 

Fig.  1.1  shows  one  of  the  bedrooms  in  Hotel  Astor.  Ncxv 
Vork.  Here  the  dresser  is  lighted  by  two  vertical  16-cp  lamps 
placed  on  a  bracket  above  the  mirror.  These  lamps  arc  equipped 
with  Pagoda  prismatic  reflectors  of  a  conccntnting  type  and 
throw  a  very  powerful  light  down  on  tlie  person  standing  in 
front  of  the  dress<'r  and  some  light  is  reflected  from  the  cloth  on 
the  drc«scr  to  the  chin  so  that  shaving  is  possible,  though  not 
altogether  easy  because  of  the  shadow  under  the  chin  which  is 
relatively  much  darker  than  the  face.  This  scheme  is  hardly 
practicable  where  less  than  two  16-cp  lamps  are  used,  as  that 
amount  is  needed  to  secure  suflicient  reflected  light  from  the 
white  cloth  on  the  dresser  to  light  under  the  chin.  With  lamps 
on  each  side  of  a  mirror,  lamps  as  luw  as  4-cp  can  be  used  with 
excellent  results.  In  Fig.  t.i  the  general  lighting  of  the  bedroom 
is  t>cautifully  accomplished  by  three  16-cp  lamps  at  the  ceiling, 
with  Pagoda  relleetors.  These  lamps  have  frosted  bulbs  and  the 
room  is  well  illuminated  lo  its  farthest  comers  so  that  reading 
can  be  done  in  any  place  in  the  r<Mim,  although  the  light  is  much 
the  strongesi  under  the  rli.indelier.  The  number  and  candle- 
power  of  lamps  in  this  liedriv>m  is  larger  than  would  usually  be 
demanded  in  a  |>rivaie  house,  since  in  a  hotel  of  this  class,  it 
is  necessary  lo  provide  ample  light  to  suit  the  most  exacting 
rather. than  to  allempi  economy.  The  chandelier  arrangement, 
shown  in  Fig.  1,1,  for  general  liicliting.  would  not  be  satisfactory 


without  good  reflectors  on  the  lamps,  and  in  fact,  was  not  satis- 
factory before  efficient  reflectors  were  used  for  throwing  the 
light  down  where  it  was  needed. 

I'ig.  14  shows  a  peculiar  lighting  arrangement  in  one  of  the 
iM-drooms  at  the  Cla.vpool  Hotel.  Indianapolis.  The  arrangement 
is  remarkably  unsatisfactory  and  inefficient.  M  the  far  end  of 
the  room  is  a  two-light  fixture  suspended  from  a  wall  outlet.  This 
in  itself,  is  bad  for  mechanical  reasons,  and  the  fixture  is  of  verj- 
little  use  where  it  is  located,  as  it  i>  almost  over  a  r.idialor. 
so  that  it  cannot  be  used  to  advantage  either  for  the  dresser 
or  for  rcidinp.  The  two  lamps  used  on  this  fixture  might  liave 
been  placed  to  much  belter  advantage  on  each  side  of  the  space 
now  occupied  by  the  picture,  in  which  case  the  dresser  should 
occupy  tliat  location.  'I  he  ihree-lighl  chandelier  in  the  middle  of 
the  room,  in  order  to  give  ihe  best  general  illumination  in  the 
Toam,  should  be  higher  and  equipped  with  reflectors.  The  chan- 
deliers in  this  room  have  roughed  while  shades,  xihich  are  ex- 
cellent for  diffusing  the  light,  but  they  do  not  cover  Ihe  filaments 
and  Ihcy  let  entirely  too  much  light  escape  upwards.  The  room 
is  nut  well  lighted  in  all  parts,  even  though  the  number  of 
lamps  is  suflicient  to  more  than  accomplish  this.  It  will  be  in- 
structive to  com{>are  this  r<xim  with  that  shown  in  Fig.  1.1. 
as  the  same  amount  of  current  is  lised  in  both  cases  and  the 
room  shown  in  Fig.  I.t  is  much  the  better  lighted. 

Fig.  15  shows  one  of  the  bed  rooms  in  the  Brown  Palace  Hotel. 
Denver.  .Mthough  it  is  not  perhaps  apparent  from  the  photo- 
graph, the  room  is  very  long  and  narrow.  The  chandelier  i» 
equipped  with  corrugated,  glass,  liell  shades,  which  act  to  some 
I'xtent  as  prismatic  reflectors,  although  verj-  inefficient  ones. 
The  notable  mistake  made  in  this  case  is  that  the  lamps  are 
l>0(nted  cross  w.iys  of  a  long,  narrow  room,  so  that  the  maximum 
light  is  thT<iwn  on  the  side  walls  opposite  the  chandelier,  leav- 
ing the  ends  of  the  room  in  comparitivc  darkness.  This  is  a 
common  mistake,  as  there  seems  to  he  some  kind  of  a  tradition 
.imong  architects  and  electric  light  wire  men  that  a  two-light 
chandelier  should  be  pointed  crosswise  instead  of  lengthwise 
of  a  room  or  hall.  If  the  lamps  were  hare  and  not  equipped 
with  reflectors,  this  would  be  the  best  arrangement,  but  when 
reflectors  are  used,  lamps  should  be  pointed  lengthways  of  a 
room  of  hall.  In  this  bedroom  no  provision  is  made  for  dress«r 
lighting,  so  that  the  dres.ser  must  be  moved  into  the  middle  of 
the  room  if  the  user  thereof  is  not  to  stand  in  his  own  shadow. 


The  SprinRfield.  111.,  Light.  Heat  and  Power 
Co.'s  Station  and  System. 

THK  Springfield  Light,  Heal  &  Power  Company,  of  Spring- 
field, Illinois,  has  recently  built  a  new  power  station,  for 
lighting,  steam  and  hot  water  heating  and  railway  pur- 
poses. This  power  station  is  notable  on  account  of  the  size  of  the 
exhaust  steam  heating  system  supplied  from  it.  In  the  majority 
of  cities  where  exhaust  steam  or  hot  water  healing  is  being 
done,  the  power  ilatlotis  are  of  much  smaller  capacity.  The 
heating  system  of  the  company  at  Springfield,  is  one  of  the 
largest  operateil  by  any  electric  central  station  company  in  the 
cijunlr.v.  .'Vbout  200.000  sq.  ft.  of  hot  water  radiators  and 
l.W.ooo  sq.  ft.  of  steam  radiators  are  connected  lo  this  station. 
On  accoimt  of  the  exhaust  steam  heating  load,  the  station  is, 
of  course,  cquippeil  with  simple  non-condensing  engines. 

The  station  is  also  interesting  to  electrical  engineers  because 
of  the  fact  that  during  a  part  of  the  da.v.  motor-generators 
supplying  the  alternating-current  lighting  and  power  system 
are  operated  off  the  railway  bus  bars.  This  is  done  with  a 
voltage  regulation  which  is  entirely  satisf.-»clory,  as  will  be  seen 
later.  The  station  is  located  about  five  blocks  from  the  center 
of  the  business  district  and  is  alongsi<le  a  railroad.  The  coal 
is  obtained  from  mines  near  the  city.  The  coal  now  used  is 
screenings  which  cost  about  70  cents  per  ton. 

Fig.  I  is  a  drawing  showing  a  typical  cross  section  through  the 
|M>wer  station  giving  the  general  arransemeiit  of  apparatus. 
The  engine  and  l>oiler  room*  are  each  54  fi  wide  and  130  ft- 
biiig.    One  of  the  iiolable  things  about  the  di-sign  is  the  large 
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amowit  of  room  behind  Ihe  boilers  between  the  boilers  and 
engine  room  walls.  This  space  w.is  allowed  by  tlic  doigntTs 
to  proride  for  the  exhaust  steam  ;iiid  hot  water  licalini;  ;ip- 
panros,  and  this  aiqnratus  urcnino  ;i  large  portion  ot  the 
4»cc;  although  it  is  not  shown  in  the  cross  sectional  drawing. 
Fig.  I,  Part  of  the  basement  under  the  boiler  room  is  utilised 
for  fuel  economizers,  which  in  this  case  are  used  to  heat  water 
(or  the  heating  system,  as  explained  later. 

A  view  of  the  cnghie  looiii  ia  shown  in  Fig.  a.  TUs  photo- 
graph was  taken  from  the  ao-ton  travding  crane  made  by 
Pawling  &  Hamildlfeger,  of  Milwaukee.  The  en^nc  room 
necessarily  contains  sereral  kinds  <>i  generating  machinery,  be- 
cause of  the  various  kinds  of  scrvici'  v-wkw,  some  of  which 
classes  of  service  arc  relics  uf  tlii'  o\<l  days. 

OcginniiiK  with  the  light  and  iK.wcr  apparatus,  there  ia  one 
Soolctt,  2,,500-vult,  (jo-cycle,  three-phase  generator  direct-coa- 
ncctcd  t'l  ;i  Fulton  Corliss  engine.  There  is  also  one  joo-kw 
gcniiator  oi  the  same  voltage  and  frequency.  There 
are  two  loo-kw,  250-voit,  direct-current  generators  for  power 
seri^.dircet^«oanectcd  to  Ideal  engines.. 
^JUi;||tp-itiiway  department,  there  are  two  590- volt  direct-cur- 
Hhl^gMeraton^  one  of  800- kw  driven  by  a  I'ult.  n  CorlLsi  en- 
S^t^  aad  one  of  ^oo-kw  driven  by  a  Bates  Corlis>  engine, 
^fhcre  are  aeveral  notor-gcnerater  sets.  The  Urgest  of  these 


outside  the  boiler  room  in  the  space  in  front  of  die  boilers  and 
from  there  is  shovded  into  the  hoppers  of  the  mechanical  stok- 
ers, tlvcrhcad  Storage  bins  are  to  be  added  later.  .A-kh-c»nvey- 
ms,  i!i;icliincry  was  provided  in  the  basement,  but  on  aecouut  of 
troubles  from  breakages  of  the  conveyors  this  conveying  system 
is  being  abandoned  in  favor  of  dump  cars  which  will  be  hoisted 
by  an  elevator  of  the  hydraulic  pitmger  type,  located  at  one 
end  of  the  boiler  room. 

Green  fuel  eoonomiaers  with  11  joo  iq.  ft  of  healing  surface 
m  three  sections  are  locatnd  in  thie  basement  in  a  hg^past  flue. 
These  are  used  for  heating  waUr  for  the  hot  water  heating 
system.  A  diagram  of  the  piping  connections  is  given  later. 
There  are  six  Yary.-ui-St.ihl  c( -iidenicrs  c.ich  having  500  ft. 
heating  surface,  for  heating  vsatcr  from  the  exhaust  steam.  There 
.-iro  two  Schott  rondrnscrs  CKh  of  jMo  eq.  ft.  heattiig  sar&we 
for  the  same  purpose. 
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is  of  43S  kw.  On  one  end  of  iu  shaft  is  a  a;3ao-volt,  three- 
phase,  6o-€yck,  altematipg^carrenl  motor  or  generator,  and  on 
the  other  end  a  ssi^volt,  dircct<urreni  motor  or  generator. 
Hui  set  it  used  for  either  supplying  the  altemating^urrcnt 
power  and  light  load  from  the  railway  bus  barv.  or  for  su))- 
pljriag  the  railway  load  from  the  alternatinK-ciirrriit  bus  bar» 
Another  motor-generator  consists  of  an  u.'i'::[t.  tlim  ;ili.i-c.  in- 
duction motor,  connected  to  a  ~5-kw,  J5ii  ilim  1  1  iirniii  gen- 
.■r.itor  used  for  supplying  the  J50-vuU  power  lo.id  It  is  the 
usual  pr.vtK-f  at  the  pr<■^e:lt  time  to  operate  one  of  the  large 
railway  g(iie::i;,  .r-.  duniiK  \W  day  lo  Supply  both  the  power  and 
lighting  load,  the  lighting  ktad  being  carried  by  the  large 


The  boiler^toom  contains  8  water  tube  boilers,  six  of  whidi 
are  Stirling  of  414  hp,  and  two  Babcock  ft  Wilcox,  each  of 
364  hp.  All  these  boilers  were  built  for  150  Ihs.  steam  pres- 
sure. The  stacks  are  of  steel  60  ft.  high  above  the  grate*  and 
induced  draught  apparatus  is  issed.  fur  which  (lurpose  there  ar»' 
two  14  .N  14-iii  HufTalo  Fiirici-  emiiius  ilrunij!  iS  ft  di.im.  x  5-fl. 
lan^     The  bciler^  are  c<itlil>ped  \miIi  (iiti-n  lr;(\-e!ir^  link  urates, 

CV14I  it  shoveled  from  cars  on  the  side  track  as  indicated,  just 


Three  hot  water  circtilating  pompa  for  the  hot  water  sys* 
tern  have  been  imlalled,  one  of  which  it  i$xi6Vixi8  in.,  and 
the  other  two  are  14x13x18  ht  AH  ate  of  the  Laidlaw-Dunn* 
Gordon  make. 

For  feed  water  pumping,  one  Worthington  admiralty  type 

pump  t.2x9<!4Xlo  in.  has  been  provided;  two  other  pumps  beini; 

available  as  fecil  pumps  in  case  of  emergency.  Another  teed 
pump  is  bcicjj  pur<liased,  however;  the  dimensions  of  which 
,ire  14MOX15  111  ,  111  Dcaii  manufacture  Two  liori/ontal  <)X5'j\ 
10  M.  Worthington  pumps  .ire  provided  for  feed  water  and 
other  Utei.    Two  open   feed   water   healer.,  each  of  I,0l»  hp 

are  in  ute;  one  of  Coolcsoa  and  one  of  Cochrane  malte. 

The  station  it  piped  for  compressed  air,  which  is  nted  for 
cleaning  atmalnret,  and  also  tnppiyiqg  tlie  atttomatie  tempera- 
ture regulators,  which  are  used  in  all  buiMing  where  hot  water 

service  is  sopplied.  A  Westinghousc  looomotive  air  pump  main- 
tains  the  air  pressure.  In  the  basement  is  a  laundry  for  clean- 
ing waste. 

The  station  i%  kept  vtry  iu-.it  and  clean:  one  iliiiiK  wln.h 
adds  to  Ihe  neatness  of  the  cdicrete  engine  roum  fliKirs  htrva 
that  a  good  flour  paint  for  cement  floors  is  used,  which  seems 
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to  act  as  a  filler  for  the  natural  roushnesi  of  the  cement,  and 
prevents  the  oil  from  getting  into  the  cement  floors  so  that  it 
cannot  be  removed.  After  the  floor  was  to  painted,  it  was  very 
easy  to  keep  it  clean.  The  paint  used  is  the  Diamond  brand 
floor  paint  furnished  by  the  Billings,  Chapin  Company. 

STATION    PIPING  FOR    HEATING  SVSTEM. 

As  said  before,  the  apparatus  for  hot  water  and  exhaust  steam 
heating  occupies  considerable  space  in  the  power  house,  and 
is  of  much  more  importance  than  usual  in  a  power  house  doing 
this  kind  of  work.  It  will  be  noticed  from  the  enumeration  of 
the  power  house  apparatus,  that  there  are  two  sets  of  con- 
densers for  use  in  heating  water  for  the  heating  system  which 
are  supplemented  by  a  bank  of  fuel  economizers  for  utilizing 
the  heat  in  the  fuel  gases.  Even  these  three  means  of  heating 
are  not  sufficient  in  the  coldest  weather,  and  two  of  the  boil- 
ers in  the  station  have  been  fitted  up  so  that  they  can  be  com- 
pletely filled  with  water  and  used  as  hot  water  heaters.  The 
present  arrangement  of  piping  for  hot  water  heating  in  this  sta- 
tion is  of  interest  because  it  represents  the  result  of  the  com- 
pany's experiments  and  experience  along  this  line. 

Fig.  3  is  a  diagram  showing  the  general  scheme  of  the  hot 
wafer  circulating  system  inside  the  station.  The  return  water 
as  it  enters  from  the  street  (Fig.  3),  first  goes  through  tho  cir- 
culating pumps  from  which  a  l2-in  main  takes  it  to  a  header  to 
which  are  connected  the  six  Stahl  condensers  in  multiple.  In 
multiple  with  these  condensers  there  are  also  three  fuel  eco- 
nomizers. After  leaving  the  economizers  and  first  bank  of 
condensers  the  water  passes  to  the  two  3,000-ft.  Schott  con- 
densers. These  latter  condensers  are  also  connected  in  multiple. 
After  leaving  the  Schott  condensers,  all  the  water  must  pass 
through  the  water-tube  boilers,  which  arc  connected  in  scries, 
unless  the  by-pass  on  the  boilers  is  open,  in  which  case,  of 
course,  the  boilers  would  be  out  of  use.  After  leaving  the 
boilers  the  water  flows  to  the  outgoing  street  main. 

The  important  thing  to  notice  in  this  piping  arrangement,  is 
that  the  boilers  arc  connected  in  series  with  the  rest  of  the 
heating  apparatus.  Attempts  to  operate  the  boilers  in  multiple 
with  the  other  heating  apparatus  have  not  resulted  satiiifac- 
torily. 

So  far  only  the  connections  of  the  hot  water  circulating 
system  have  been  considered.  The  connections  of  the  con- 
deasers  to  the  exhaust  steam  main  which  runs  the  length  of  the 
engine  room  are  very  simple.  These  condensers  are  simply 
"dead-ended"  onto  the  exhaust  main.    That  is,  one  end  i^i  con- 


FIC.  2.— VIEW  OF  ENGINE  ROOM. 

nected  to  the  exhaust  main  and  the  other  is  closed.  The  con- 
denser, therefore,  takes  exhaust  steam  as  fast  it  can  be  con- 
densed by  water  circulating  in  the  condenser.  Precautions 
are  taken  to  let  out  whatever  air  th.it  may  accumulate  in  the 
condenser,  just  as  in  a  one-pipe  steam  radiator.  The  exhaust 
steam  main  in  the  engine  room  basement  is  divided  by  valves 
into  two  parts. 

STATIO.N  PEBFORMANCE. 

The  station  was  designed  with  simple  non-condensing  Cor- 
liss engines,  for  the  obvious  reasons  that  the  exhaust  steam  was 
needed  for  heating  purposes.    There  is  also  a  further  reason 


that  coal  is  so  exceedingly  cheap.  The  economical  performance 
at  this  station  as  regards  coal  consumption  is  very  interesting, 
because  of  the  light  it  throws  on  the  question  which  always 
comes  up  in  station  design  where  coal  is  very  cheap,  viz. :  is 
the  saving  by  compounding  and  condensing  sufBcient  to  pay  inter- 
est and  maintenance  on  the  cost  of  the  compounding  and  con- 
densing? The  coal  consumption  of  this  station,  during  those 
portions  of  the  year  when  exhaust  steam  is  not  used  for  heat- 
ing is  about  10  lb.  per  kw-hour. 
The  maximum  load  on  the  station  is  now  about  2,300  kw. 


r  iunn. 

FIG.  .V— ARKANCEMtNI  OF  HOT  WATER  CONNECTIONS. 

of  which  1,600  kw  is  in  alternating-current  output.  Kilowatt- 
hour  meter  readings  are  taken  daily.  The  average  daily 
output  for  December  was  19,153  kw-hours;  the  maximum  being 
24,207,  and  the  minimum  14414.  The  output  in  commercial 
light  and  power  being  for  the  month  385,338  kw-hour,  while 
the  railway  output  was  208,413  kw.  This  does  not  include 
some  series  arc  lighting  still  done  from  another  old  station  be- 
longing to  the  company,  The  increase  in  light  and  power 
output  over  last  year  is  approximately  20  per  cent. 

Fig.  4  is  a  reproduction  of  the  Bristol  recording  voltmeter 
chart,  showing  the  voltage  at  the  Station  alternating-current 
bus-bars  for  24  hours  November  19,  1905.  As  this  was  taken 
from  the  station  bus-bars  it  includes  compensation  for  the 
linedrop  made  at  the  station ;  the  voltage  being  raised  during 
the  heavy  load  in  the  evening.  A  noticeable  thing  about  this 
voltmeter  chart  is  the  regulation  shown  between  the  hours  of 
0  a.  m  and  5  p.  m.,  during  which  time  the  alternating-current 
load  was  supplied  from  the  large  motor-generator,  the  motor 
of  which  obtains  direct-current  from  the  railway  bus-bars.  Ai 
the  railway  generators  arc  compounded  to  raise  the  bus-bar 
voltage,  with  increase  of  load,  the  railway  bus-bar  voltage  is 
constantly  changing,  which  of  course,  results  in  the  change* 
of  speed  of  the  motor-generator.  To  maintain  constant  volt- 
age on  the  generator  of  this  motor-generator  set  under  such 
conditions,  a  Tirrell  voltage  regulator  i«  used  A  few  years 
ago,  before  voltage  regulators  were  perfected  a  voltage  chart 
showing  such  regulation  under  these  conditions  was  unknown. 

A  remarkable  record  has  been  made  by  the  commutator  on 
the  400-kw  railway  generator  in  this  plant.  This  generator, 
which  was  formerly  in  use  in  another  station  and  frequently 
overloaded,  has  now  been  running  about  five  years,  and  the 
commutator  is  apparently  in  as  good  condition  as  it  was  after 
the  machine  had  been  running  a  few  days.  No  special  care 
has  been  given  to  this  commutator  beyond  an  ordinary  wiping 
off  and  a  very  small  amount  of  lubrication.  The  brushes  fur- 
nished with  the  generator  are  still  in  use  on  it. 

DISTRIBUTION  SYSTEM. 

The  company  mnintnins  three  classes  of  circuits  as  follows: 
.•,300- volt,  60-cycle,  three-phase,  for  power  and  single-phase  for 
h'ght ;  550-volt  direct-current  for  power  supplied  from  the  rail- 
way bus-bars :  350-volt  direct-current  for  power. 

The  550-volt  motors  on  grounded  circuit  are  used  in  places 
where  the  conip.nny  could  not  supply  them  from  other  circuits 
at  the  time  ihey  were  installed,  and  it  was  a  case  of  the  cus- 
tomer using  a  soo-volt  grounded  circuit  motor  or  a  gasoline  en- 
gine, the  insurance  people  seeming  to  prefer  a  well  installed 
motor  of  this  kind,  to  a  gasoline  rtipine. 

The  company  has  about  l,too.kw  rapacity  in  transformers  in 
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the  down-town  district,  and  1,300  lew  in  outl>ing  districts  of 
which  latter  350  kw  is  in  the  shap«  of  transfonncrs  supplying 
power  to  small  factories.  The  lighting  distribution  is  all  tingle- 
phase,  three-phase  being  used  for  power. 

UKOBTRUSTVB  LINE  WOKK. 

The  line  work  in  the  down-town  district,  is  notable  on  account 
of  the  care  which  has  been  used  to  make  it  as  neat  and  unob- 
trusive as  possible,  and  so  keep  down  any  objections  to  its 
appearance,  which  might  result  in  a  movement  to  have  wires 


FIG.  4.— CUAST  OF  VOLTAGE  REGULATIOM. 


placed  underground  in  the  down-town  district.  For  this  rea- 
son secondary  circuits  in  the  down-town  districts  are  two-wire 
instead  of  three-wire.  The  secondary  mains  arc  kept  off  of  the 
poles  as  far  as  possible,  and  are  run  along  the  buildings  on 
brackets  with  head  guys  to  the  building  at  each  end.  Custom- 
ers' service  taps  can  then  be  made  directly  to  the  main  on  the 
building,  and  the  only  secondary  wiring  which  appears  overhead 
in  the  alleys  except  on  the  building,  is  that  run  from  the  pole 
on  which  the  transformer  is  located  to  the  mains  on  cither  side 
of  the  alley.  This  plan  not  only  docs  away  with  the  heavy  sec- 
ondary mains  on  the  poles,  but  with  the  numerous  customers' 
service  wires  Iciding  out  from  these  mains,  all  of  which  lead 
to  confusion  of  the  overhead  work. 

In  the  residence  district,  three-wire  secondary  distribution  is 
used,  because  of  the  distances  to  be  covered  are  greater  and 
the  added  complication  of  the  third  wire  is  not  so  important 
as  down  town. 

The  maximum  size  of  transformer  placed  on  a  pole  is  37.5 
kw.  Transformers  as  large  as  50-kw  are  located  in  areaways. 
The  secondary  mains  in  c.ich  block  are  independent  of  those  in 
other  blocks,  this  being  also  a  part  of  the  general  plan  to  keep 
down  the  amount  of  secondary  wiring  overhead.  The  primary 
circuits  of  transformers  and  branch  primary  circuit"  are  pro- 
vided with  D.  &  W.  enclosed  fuses  and  cut-out  boxes. 

The  hot  water  heating  system  is  carried  as  far  as  one  mile 
from  the  station.  The  exhaust  steam  heating,  of  course,  does 
not  cover  so  great  a  distance.  The  Powers  automatic  tem- 
perature regulators  arc  used  on  all  hot  water  services  to  prevent 
waste  of  heat  The  company  find  it  economical  to  do  this  rather 
than  to  depend  on  customers  to  shut  off  radiators  when  the  room 
gets  above  a  certain  temperature:  the  customers'  regular  method 
is  to  open  the  windows  wider. 

CONNECm  tXJADL 

The  company  has  the  equivalent  of  40,000  l6-cp  incani|e>cent 
lamps  connected,  to  which  should  be  added  l.ooo  alternating- 
current  multiple  arc-lamps,  some  of  six  and  some  of  four  am- 
peres capacity,  and  75  N'emst  glowers.  The  Xcrnst  lamps 
where  installed  have  proved  fairly  satisfactory.  The  company 
find  their  cost  of  man  tcnance  to  be  about  the  same  as  that 


of  alternating-current  arc-lamps.  The  company  owns  and  main- 
tains all  lamps  of  wh.itever  description  and  furnishes  free  re- 
newals on  incandescent  lamps,  including  those  of  "Meridian" 
type. 

The  connected  motor  horsepower  amounts  to  about  1, 300,  On 
account  of  the  capacity  of  the  new  station  and  the  economy  with 
which  power  can  be  produced,  as  well  as  the  importance  of 
supplying  the  heating  load  with  exhaust,  rather  than  with  live 
steam,  the  company  has  been  actively  engaged  in  following  up 
the  business  of  securing  both  large  and  small  power  users. 

Springfield  is  a  very  good  city  in  which  to  secure  this  class  of 
business,  and  this  load  is  growing  rapidly.  One  of  the  most 
noticeable  large  power  contracts  secured  recently,  is  that  of 
supplying  the  Springfield  Boiler  &  Manufacturing  Company,  with 
all  the  power  for  its  new  factory.  This  contract  involves  300 
hp  in  440-volt,  induction  motors.  Of  course  a  low  rate  had  to 
be  made  to  secure  a  contract  of  this  kind,  as  a  factory  of  this 
size  is  strongly  inclined  to  put  in  an  isolated  plant.  This  con- 
tract was  made  with  a  guaranteed  minimum  bill  per  horse- 
power connected  and  a  very  low  rate  for  powers  consumed  pet 
kw-hour.  The  plant  i?  located  three-quarters  of  a  mile  from  the 
power  station,  and  is  supplied  over  a  separate  line  and  metered 
at  the  power  station. 

RATIS. 

The  rates  are  based  on  a  maximum  of  13  cents  per  kw-hour 
with  10  per  cent  discount  for  prompt  payment.  The  minimum 
bill  for  each  customer  is  $1,  but  beyond  this  no  charge  is  made 
for  the  connected  load  that  a  customer  may .  have.  Long-hour 
consumers  whose  power  consumption  is  as  high  as  350  kw-hours 
per  month  get  a  rate  as  low  as  6  cents.  The  rates  to  ordinary 
long-hour  power  consumers  get  down  as  low  as  4  cents  per  kw- 
hour,  the  discount  being  based  on  the  amount  of  power  con- 
sumed. By  this  arrangement  elevator  motors  which  take  but 
a  small  amount  of  energy  per  month  in  proportion  to  their 
maximum  demand  bring  a  high  rate,  as  it  is  considered  they 
should. 

Steam  Department. — Direct  radiation,  2Sc.  per  sq.  ft.  per  annum; 
indirect  radiation,  joc  per  .sq.  ft.  per  annum;  economizing  coil, 
15c.  per  sq.  ft.  per  annum;  meter  rate,  50c.  per  thousand  pounds 
water,  with  discounts  for  quantity. 

Hot  Water  Department. — Per  sq.  ft.  radiation,  isc.  The  pay- 
ments arc  made  in  eight  installments  as  follows:  October  i,  5 
per  cent.;  November  1,  10  per  cent.;  Deceml>er  I,  15  per  cent.; 
January  i.  20  per  cent.;  February  1,  20  per  cent.;  March  I.  15 
per  cent. ;  .April  i,  10  per  cent. ;  May  I,  5  per  cent. 

METER  TESTING. 

The  practice  of  the  company  is  to  bring  in  residence  custom- 
ers' meters  for  test  every  six  months,  and  commercial  every 


no.  5.— METER  TESTING  BOARD. 


four  months.  The  company  has  connected  about  2,800  meters 
and  five  men  are  employed  on  the  work  of  installing,  bringing 
in  and  testing  meters.  The  meter-testing  board  is  shown  in 
Fig.  5.  Both  wattmeters  and  watt-hour  meters  are  used 
in  testing,  An  alternating-current  induction  meter  is  being 
tested  on  the  left-hand  panel.  The  meter  under  test  is  seen 
at  the  right  bearing  the  number  2S18.  This  meter  happens  to 
be  of  the  Wcstinghouse  type  with  glass  case.  In  series  with 
it  is  a  Stanley  watt-hour  meter  seen  just  at  the  left  of  the 
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meter  under  test.  On  this  Stanley  watt-hour  meter,  one  tlivi- 
aion  of  the  first  dial  eqnals  ifioo  watt-seconds,  so  that  it'  gives 
fairly  aceufat«  readings  on  short  runs.   It  i«  used  for  testing 

meters  up^to  15  amperes  capacity.  A  Wiston  indicating  watt- 
meter is  provided,  which  is  seen  on  the  tabic  in  front  of  the 
board.  This  iniiu-.-itinji  i\,utmctcr  is  available  for  ti-.t;ng  up 
to  25  amperes  without  a  scries  transformer,  and  from  25  to  300 
amperes  with  a  series  transformer.  Back  of  the  board  is  a 
choke  coil  for  giving  the  meters  an  inductive  load.  Load  ia 
obtained  by  liunp  banks  behind  the  board,  these  lamp  banks  befaig 
controlled  by  the  rows  of  sing'c  po'e  switches  seen  on  the  front 
of  the  test  panels.  Meters  to  operate  on  inductive  loads  are 
tested  irith  power  factors  as  low  as  75  per  cent. 

moms  or  the  hkaumo  busimiss. 
In  answer  to  the  often  asked  question  whetiier  heating  from 
a  central  stanan  is  t:virr  ;>rofitablc  than  condensing  the  ex- 
haust Steam  with  the  economy  rc:$iilting  from  the  use  of  con- 
densers, General  Manager  Emil  G.  Schmidt  thinks  there  is  no 
question  but  that  a  compound  condensing  plant  would  sav< 
enough  etnl  daring  a  year  as  compared  to  a  simple  non-eon- 

r'ci'=.iiig  plunt  iiirjrc  than  roiiiitcrlirilnrK'r  riwy  [irrifit^  .Trl  =  ii)£; 
iron)  sJic  hc.iti:ig  business.  On  iii  invc.-.tniciii  nl  atx>ut  $20<j,uiX) 
in  the  hot  water  heating  .system,  the  company  gets  a  gross  reve- 
nue of  only  $30^000  per  year  out  of  which  to  ]»>■  interest,  de< 
preciatkm  and  operating  expenses  of  this  jMrt  of  the  husinesa. 
This  in  itself  can  hardly  be  called  an  attractive  investmenL 
Nevertheless,  there  arc  some  reasons  of  policy  why  it  may  be 
well  for  A  0(_;Ufal  station  to  conduct  a  ii-  Mti^it;  im- im  because 
of  the  tendency  it  has  to  keep  down  the  number  of  isolated 
plants  in  a  town  and  to  prevent  competition  in  the  lifting  busi- 
ness from  plants  established  primarily  for  heating. 

The  electric  lifting,  railway  and  gas  bnsinen  of  Springlidd 
h  ill  controlied  by  a  Syndicate  operatmg  similar  ptropetties  in 
other  Cities. 

The  officers  of  the  Springfield  Light,  Heat  &  Power  Company 
are  H.  D.  Walbridge,  president.  N«w  York;  Emil  G.  Schmidt, 
general  manager,  SpringfieM;  W.  H.  Brown,  secretary,  and  H.  T. 

VVillett,  audiioi  The  operation  of  the  light,  hta!  aitJ  [lOwcr 
company  is  undur  the  supervision  of  A.  V.  Si:!iruedtT.  ^cner  il 
superintendent,  who  has  tmdtr  him  ^i',  dopat tttieiit  licads  \V.  B. 
Reid,  chief  engineer;  L.  G.  Eberly,  chief  electrician;  R.  L.  X-lan* 
nigan,  superintendent  of  line  construction ;  H.  R  Powdt,  stiper- 
intendent  of  heatii^  and  A.  D.  Macikie,  superintendent,  new 
business  department  The  power  station  wlUeh  has  been  de- 
Mrribcd  was  built  under  the  supervi -ii m  of  Mr.  Schrocdcr,  ac- 
cording to  plans  and  specifications  drawn  up  by  Lichter  and 
Jens,  eonsttlting  engineers  of  St  Louis. 


Central  Station  Economics  in  Massachusetts. 


The  Maiden  Electric  Company  was  formed  in  .ind  was 

an  outgrowth  of  the  Maiden  Electric  Light  Company,  formed 
in  1880.  It  is  under  the  same  centralized  management  as  the 
Haverhill  Electric  Company,  Messrs.  Tcnney.  Royce  and  Bradley, 
of  84  State  Street,  Boston,  being  the  principal  officials.  The 
local  m.niager  is  Mr.  A  F,  P.li=;=;,  '.miIi  M:.  i-',  C  S.crgent,  chief 
electrician.  The  compauy  is  ojic  ol  lUc  most  promment  organi- 
zations in  Greater  Boston  and  serves  the  four  suburban  residen- 
tial cities  of  Maiden,  Melrose,  Everett  and  Medford,  covering 
25  square  miles  of  territory. 

The  power  sti!in:i  located  in  Centre  Street  Court,  Maiden, 
and  is  a  remodeled  r»!niu  built  for  efficient  operation.  The  orig- 
inal st.ition  coiit.i-iird  .ii:  antiquated  outfit  of  beltcii  unm  driven 
by  non-condensing  cngmcs.  poor  coal-handling  facilities  and  ob- 
solete machinery  in  general.  Pioduclion  economy  was  out  of 
the  question  in  the  modem  sense.  The  new  plant  contains  one 
6so-hp  and  HhTcc  400-hp  Aultman  ft  Taylor  water-tube  boilers, 
operating  at  150  lb.  steam  pressure.  The  ^^yj  h;>  boiler  has  6.500 
«].  ft.  of  heating  surf-ice  and  105  ft.  of  gi.ite  surface.  The  400-hp 
boilers  each  have  4,000  sq.  ft.  of  heating  and  78  sq.  ft.  of  grate 
surface.  The  plant  has  a  single  brkk  chimney  153  ft.  high  with 
an  inside  diameter  of  8  ft.,  and  die  fiinuecs  «fe  equipped  with 
Stnitevant  iodiioed  draft  There  are  three  Rice  ft  Sat^gent  en- 


gines,  two  of  which  are  direct-connected  to  a  7S<vkw  alternator 
each,  one  to  a  375-kw  alternator,  and  a  40&-hp  Ames  engine  is 
direct-connected  lo  a  asc^-kw  alternator.   All  the  generators  are 

three-phase.  60-cycle  machines,  built  for  3,300  volts.  Two  of  the 
exciters  are  motor-driven,  with  one  steam-driven  exciter  in  addi- 
tion. A  Green  fuel  economize  1  ij.  installed  in  the  plant,  and  there 
is  also  a  cooling  tower  system  used  at  the  peak  of  the  load. 
W.ilcr  is  drawn  fmm  Spot  Pond  Brook  for  circulating  purpQMS. 
and  this  talces  care  of  abou^  100  hp  of  condensing  apparatus.  City- 
water  is  nsed  in  the  boilers.  Coal  is  brought  to  the  plant  in 
wagons,  diiiiipi-'1  into  a  crusher  driven  by  an  induction  motor 
and  then  carrieO  to  the  bunkers  by  a  mechanical  conveyor  sys- 
tem. The  bunkers  arc  located  above  the  boilers,  with  automaiic 
weighing  apparatus  and  gravity  feed.  The  storage  capacity  is 
300  tons.  A  t6-ton  crane  traverses  the  engine  room.  The  co«l 
cuTisumption  of  this  modern  station  during  the  month  Of  No* 
\  titib<T,  ipo.s,  averaged  3.86  lb.  per  kw-hour. 

At  ;iu>t  t.Mce  t/ach  day  circuits  arc  tested  for  cxccssiv.  !•  t^.  s 
or  grotuids.  At  times  of  light  load  the  fires  are  banked  in  the 
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furnaces  not  in  active  operation.  One  boiler  is  usnally  eotd,  for 

cleaning  purposes.  'I'lic  cTrnnmioal  opcr.-ition  of  the  plant  is 
watched  largely  Uiraugh  the  engineer's  tia:ly  log  and  monthly  re- 
port. The  daily  report  blank  is  reproduced  herewith.  The  pow- 
er house  force  works  on  lo-hour  shifts.  Drawings  and  data 
arc  filed  in  fire-proof  vaults  at  the  main  office. 

The  Maiden  Electric  Company  well  illustrates  the  tendency  of 
central  station  work  to  crystalline  into  a  simple  output  of  alter- 
nating current  only.  Xot  a  dire-.;  r -current  motor  or  l.ninp  i» 
listed  on  the  company's  supply  mains.  The  street  lighting  work 
is  carried  out  by  series  arc  and  incandescent  lamps;  small  single- 
phase  motors  are  run  oil  the  incandescent  lighting  circuits ;  6- 
amp..  al^emating-eurrent.  enclosed,  multiple  arc  lamps  are  used 
in  stores  atjfl  frut  rit  s  :rir.in<le?iccnt  lighting  is  supplied  at  2,200 
volts  prirtiitry  x\  th  ku  iu^  vdU.";  .-iccondary  leads;  an<l  power  on 
a  large  scale  is  supplied  by  550-volt,  60-cyclc.  three-phase  circuits 
stepped  down  from  2,200  volts  primary.  Large  transformers  have 
superseded  $mall  scattered  units,  the  former  being  largely  typ«  H 
General  Electric  ontfits.  The  company  ha.<(  a  private  branch  tele- 
phone exchange  at  Maiden,  and  all  heads  of  departments  are 
supplied  with  u  lijilii  ties  at  the  company's  expense.  If  -iiic;le 
new  customer  sliould  desire  power,  say.  ;!.coo  to  3,000  ft,  from  the 
compatiy's  mains,  the  cnstomer  would  probably  be  charged  h.-»lf 
the  total  cost  of  line  coostructiwi  and  be  reimbursed  when  four 
customers  are  kcated  on  the  new  line.  Portable  mttpfiour 
meters  are  used  in  making  scniee  teils. 
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The  local  newstpapen  iu  the  company'*  territory  are  empioyctl 
for  regular  advertisements,  ooosioiwily  changed.  Electric  signs 
are  tiied  Iqr  the  compuy  u  its  atenciec  in  the  four  citiet  served, 
and  disfriay  boudt  of  incuidcsoent  iwn^  vt  tbown  with  the 
l«riccs  charged  for  each  sice.  These  run  as  follows  for  incati' 
descent  senricc: 

J  CP.  4  C]t.  S  qK  :6c^^  c[i.  3- cp-  5<»  *T- 

'fi..  .jc.  -45^-  ■75'^  tc.  I, sc.  I. Be, 

At  the  main  office  in  Maiden  an  extensive  display  oi  beating 
and  Ughtiag  equipment  is  made.  DouUe  show  windows  on  the 
Street  levd  are  ntiliicd  to  advantage,  and  thw  display  is  changed 
or  shifted  About  once  every  two  weeks,  on  the  aveivge.  Dnring 
the  Qiristmas  season  a  large  Cliri^tma^  ircc  wa>i  di^plaxed  in 
one  of  the  windows,  illiimiiiaicd  in  appruvod  sivle  by  cnlored 
imniaturc  lamps  A  flashing  sign  ii  used  m  front  of  ihc  riffici- 
and  the  flasher,  molcir -drivrn,  h  nioimtrd  wi-idc  «.o  that  tlic  public 
I. Ill  ^ludy  il!i  opiTalion  in  i.nl  In  iln  ■  rticc  is  also  a  marble 
switchboard  which  controls  the  office  lighting.  Upon  this  are 
moinit«d  watt-hour  meter-,  in  glass  eases,  which  can  he  shown  !o 
the  public  and  read  or  explained  as  occasion  arises.  Easy  chairs  a 
neat  table;  settee  and  several  popular  magaxines  iiKrcase  the  at- 
tradivenesa  of  the  place  and  render  any  wailing  which  may  be 
necessary  in  meeting  appointmenls  far  from  irksome. 

An  interesting  inelhod  of  advertising  wmis  prnclicrd  in  I'W 
by  the  company.  Kach  tiionth  a  J-in.  by  O  in  blotter  with  a  small 
calendar  upon  the  fasc  was  <ent  to  customers  and  •)thi.T  inter- 
ested parties,  Besides  the  calendar,  the  blotter  contained  pithy 
comments  snitabK  i,.  tlu  -.1,011  in  regard  to  the  use  of  elec- 
tricity. Thus,  in  January,  heaters  and  sewing  machine  motors 
were  .discussed;  in  February,  incandescent  lamp  rcncxvals;  ni 
March,  sewing  machines  for  Easier  drc»smaking;  in  .^ril,  dis- 
counts i  in  Vay,  June,  July  and  Atsgust.  electric  fans:  in  Sep- 
tember! wwing  machine  motors:  iti  October  and  No\-ember. 
lamps,  and  in  December,  Qtristmas  tree  illttminatton. 

Another  eflfeciixe  piece  of  advertising  was  carried  out  hy  Mr. 
Ball,  of  the  company,  in  connection  with  sewing  triachine  motors. 
A  v  AuiK  ni.n(i.iif  ri|ii  ;,ped  with  a  l/,«)-hp  motor,  was  «et  up 
in  ti«e  wituli  n  ;itid  ^f.  i::  ofwration.  sewing  a  piece  of  curtain 
cloth  joincrl  liki-  .i-i  rinllc--  ln-lt  A  great  dca'  nt  time  and 
trouble  was  required  to  tind  the  kind  of  cloth  which  would  work 
thus  automatically.  Finally  curtain  cloth  was  found  to  be  suc- 
cessful. The  strip  of  doth  was  then  printed  in  targe  letters  to 
tell  the  main  facts  of  electric  motor  usefulnessi  as  regards  sewiqg 
machines.  These  statements  were  fed  forward  one  by  one  as 
the  machine  sewed,  and  they  pointed  ont  that  a  motor  of  this 
kind  costs  $1$;  that  it  saves  time,  trouble  and  ratiguc.  and  can 
be  operated  al  an  expense  of  but  one  cent  per  hour.  The  electric 
.It  the  company's  agencies  w  lii  ri-  I  ills  may  be  paid  without 
tiikiiii;  the  trouble  to  go  to  the  main  office,  arc  set  itp  in  the  form 
I  -  ir.inilr.v<  111  lamp,  which  can  be  seen  from  long  distances 
up  or  down  Ihc  street. 

The  work  of  soliciting  new  biisincfs  in  the  case  of  the  Maiden 
Company  has  been  carried  out  in  a  manner  which  suggests  noth- 
ing short  of  the  sdentiflic  foresight  practiced  by  the  Japanese  in 
the  recent  war  in  the  Far  East,  The  entire  territory  ha>  been 
canvassed  with  a  thoroRghneas  which  leaves  little  or  nothing  to 
be  desired  in  the  way  of  information  about  prospective  and  actual 
ctjstomers.  Two  men  devote  pnicticali.v  all  their  time  to  the  new 
business  problem,  and  the  data  gathered  in  the  campaign  are 
filed  on  cards  in  a  card  index  of  great  value.  Farli  city  is  pro- 
vi>!'-  I  '.vitli  I  .-,1-1  liffcrent  in  color  from  the  others,  and  for  each 
building  in  she  territory  a  card  is  filled  out  showing  who  the 
C'wncr  is,  the  occupant's  name,  the  nse  of  the  building.  3  brief 
description  of  it,  the  number  of  rotmis,  occupant's  business,  the 
nearest  main,  transformer  number,  whether  the  bnitding  is  wired 
for  electricity,  whether  gas  is  usedj  power  ased,  condition  as  to 
ibctures,  coatract  data,  and  appointment  and*fotlow-Hp  particn< 
lar^.  Upon  the  card*  as  a  bssis  letters,  appointmenm  nrtA  per- 
sonal canvassing  proceed,  and  the  work  is  cuisi.lered  ouipleie 
only  when  the  cuntrT  t  In-  ti.  en  signed  ;u><l  the  cird  transferred 
to  another  compartnirnt  ir  Hie  index.  The  officials  of  the  com- 
pany thnv  h.-.v<'  ill  rhi.rr  rii  ^'ers'  ends  the  details  of  their  pros- 
pective artd  existing  business. 


The  storiige  of  lamps,  transformers  and  nuters.  together  witli 
smaller  supplies,  is  carried  cmt  in  a  building  close  by  ibc  power 
house.  Every  piece  of  apparaius  is  kept  in  a  definite  place,  and 
labeled  bins  are  provided  for  all  sices  and  voltages  of  incandcseem 

lamps.  Oil  .1  second  floor  of  ibis  building  is  a  wdl-Kj^ed  add 
convenient  testing  laboratory,  rf|Uippc<l  with  a  photometer  rOOm. 
liigh-polentiat  testing  set.  precision  waltmcti  i  .ml  1  thoi  instni- 
ments  for  meter  and  lamp  testing.  Ounplete  card  index  records 
arc  maintained  covering  all  meters  and  transformers,  with  their 
history  and  tests;  special  tags  arc  provided  for  new  apparatus 
and  the  results  of  good  organization  are  seen  at  every  side. 
Monthly  statements  of  transformers  and  meters  are  thus  easily 
compiled.  A  convenient  anrangemeRt  in  the  lamp  testing  ri.>om 
is  the  rotation  of  the  lamp  on  the  photometer  stand  by  a  small 
tnotor  and  the  reversal  of  Ibe  rotation  perfodicalty. 

The  rates  of  the  Maiden  Electric  Company  for  power  and 
lighting  are  set  forth  in  detail  in  a  small  pamphlet  distributed  10 
the  public  freely  at  the  offices,  etc.  All  11  ntracts  bear  a  minimum 
monthly  charge  of  Si  net.  Deposits  Jcdw  ()  per  rent  i»itere<.t  and 
all  eliciricity  is  sold  by  meter  rates.  Incand' ■  in  r.~lr  -  1.  r  re«i 
dence  lighting  are  15  cents  per  kw-hour  from  o  to  the  lirst  3J' j 
kw-hours  burned  in  any  month,  and  14  cents  for  each  additional 
kw-honr.'  Ten  per  cent  is  saved  from  the  gross  amount  if  the 
bill  is  paid  within  15  days  of  its  date.  e.  g. : 

Asti  ui   Mirr*  I<LsniNr,«  GiVB  CnaSVDrrwII  «v  SB  HW'Hoi  u, 


Ibcn  jjtj  km  liMir.  ill  ist  ts  ■><• 

KiSj  kw  limir,       {4e-fr....- -  i  is 

Totiil    net    hill  %T1S 

Gr^M  price  obtaini'd  hjr  adding  73 

TM'al  KTOss  niiiciuiit  SS.ofc 


The  cuiuuiercial  arc  lamp  rate  varies  from  7  cents  to  3  cents 
per  arc  lamp-hour,  as  follows:  The  fii -t  10  .in-  lamp-hours 
burned  in  any  month  by  each  arc  lamp  installed  are  sold  at  7.5 
cents  up  10  trdyj  arc  lamp-hours — called  the  "primary  arc  lamp- 
bours,"  Above  66^  arc  lamp-hours  the  balance  ot  the  40  arc 
tam^hours  X  the  number  of  lamps  in  service  is  sold  at  7  cents 
per  arc  lamp-hour— called  "balance  primary  arc  lamp-hours." 
"Secondary"  arc  lamp-hours  are  sold  at  3  cents.  Tims,  assume 
6  commercial  arcs,  each  consuming  500  watts.  The  meter  reading 
gives  .JOG  lamp-hours,  for  instance.  There  are  then  6  X  40  = 
240  primary  hours,  -it  '.ilm  h  66^  cost  6.5  t  i  iKs  <-,i.  h  ;oiii  !7.>'  ; 
cost  7  cents  each,  Icaviiit;  .^oo  —  240  —  60  lauip  hijurs  a:  3  tetu^ 
i-ach     When  three  or  mnr^-  arc  used  a  3  per  cent  discount 

is  allowed;  if  four  or  five  lamps,  10  per  cent;  if  six  or  more 
lamps.  15  per  cent.  The  minimum  charge  IS  $3  per  month  per 
lamp  when  one  lamp  only  is  installed,  and  f2  per  month  per 
lamp  when  two  or  more  lamps  are  histalled. 

liie  coauncreial  htcandescent  rales  are  determiiied  en  the  basis 
of  hvm  H  ^  H  per  incandescent  lamp-hour,  of  ga  watts, 
the  primary  and  secondary  hours  befaig  tabulated  as  foUowt: 

Pkimakv   Incaudkscent  l..«Mr  1101  ic»   rzm   l.Aup  rcR  Month: 

Ltn.,  5u  b&urft.  .Apvil,  j&  hours.  July,  lo  Ivoiir*..  Oct.,  40  bours. 
rdib.  40  bear*.  Msjr,  j«  tHmrj,  Aug^tabtnn.  Nov.,  jo  limua. 
Hsr.,s»1isan;*    Juw,  m  haon.      St^jshMts.  l>cb,s«feMin. 

Secondary  inc  lamp-hours  arc  the  excess  of  the  abOvC  IChcdnle 

per  lam|i  per  month.   The  rates  are  as  follows; 

Prrinary  incjndescenl  tainp-iiouT*  t«  to  6**i>,  «(   .75  ccnl. 

I^nury  iDtssdwceiit  lMV.|i«wrs  tMniee).  al  .1...  .•fccat. 

Seccodarv  fnesndcwciit  lua^hann,  at.'  oseeai. 

.\-sumc  an  installation  <■!  l  .wi  ■>  16  cp  lamps  burning  in  Decem- 
ber J.ooo  lamp-hours.  '1  he  pnniary  incandescent  lamp-hours  are 
then  50  V  20  =  1,000,  Of  these  666  are  billed  al  .75  cent,  and 
J4  at  .7  ccnL  The  difference,  24K»—  1,000  =  1.000^  is  billed  at 
•S  cenL  Ten  per  cent  discount  from  Ihc  gross  is  allowed  within 
15  days. 

"Meridian''  lamps  for  stores  are  iiirmdMd  free,  and  Cgr  hmises, 

at  cost.  Renewals  of  "Meridian"  and  other  incandescent  lamps 
are  free,  except  that  high-efRciency  ineandeseents  are  not  renewed 

free  for  residences  The  rates  lor  motors  vary  from  4.5  cents  to  1 
cent  per  kw-hour.  depending  u|>on  the  amount  of  energj  con- 
sumed, plus  a  rcadiness-to-scrve  charge  of  $1.50  per  hp  per 
month.    Advice  is  ircely  given  to  cusloitKrs  by  the  company. 
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Wiring  With  Wooden  Mouldings. 

Bv  Lol  :s  J  AUERDACHEX, 

BEFORE  taking  up  the  present  subjeci,  the  writer  will  return 
lo  the  preceding  article  on  "Ei^OMd  Wiring,"  printed  in 
tibe  lint  Imik  of  Int  manih,  Mveral  poioli  is  whidi  apvxf 
to  require  further  explanation.  In  ib»  ptngfiqii  In  wlileii  ir« 
and  weather-proof  wire  .-ire  mentioned  bk  cotuiecUoB  wiHi  knob 
and  tube  rcsitlL-no'  i  tnutntctioii,  it  should  have  been  added  tint, 
though  the  rule*  spccilically  >talc 
that  only  rubber  covercil  wire 
»hail  be  used  for  concealed  work, 
nevertheless,  some  inspectors  pas^ 
fire  and  weather-proof  wire^  and 
it  permiititm  baa  peeTioosbr  been 
given  on  the  gronnd  that  audi  wire 
ia  prcferaUa  for  foasooa  aet  fonb. 
In  deicribing  the  methods  of  pass- 
ing wires  through  floors,  as  illus- 
iiiiU'iI  in  Fm--  5  I'-.r!  ri.  n  u.ii,  not 
nitfiiiji-il  1(1  iMiivfv  [lie  ide.-i  tlin! 
no  additioti.'il  piriH",  !  •  in  is  neces- 
sary when  ruiunnt;  imm  the  tioor 
up  the  wall,  the  object  being  only 
to  describe  the  methods  of  pass- 
ing through  the  floor,  The  wires 
abonld  bo  boxed  in  or  piped  at 
Icaat  6  ft.  above  (be  floor  aa  ex- 
plained In  another  pangnpb  of 
the  ar^le. 

Wooden  lli>)-;I:liiin  iv  l•^ten^i^^■ly  n^cd  by  llic  elfCltKal  I'on 
tractor  in  connection  wilh  coinnKrcial  work  in  stores,  otTices 
and  factories  B>  u>e  it  i-  po>>ible  to  make  an  itistalla 
tion  of  neat  appearance,  provided  the  moulding  is  run  straight 
and  is  accurately  mitered.  Standard  wooden  mouldings  are 
nude  in  aisca  ahown  in  full  sise  and  croBs-section  in  Figs,  i  and 
IA,  iriMi  also  fivea  the  aiaa  of  irira  each  nonUiqg  will  take;  The 
moid  ding  nost  have  a  snitaUe  capping  and  most  conform  to  the 
Underwriters*  ipcciflcatians  as  given  In  Rule  Noi  so  of  the  Na- 
tiona!  Kli  i  tric  C  ide.  Wooden  moulding  should  never  be  used  in 
damp  places,  or  in  buildings  subjeci  to  fumes,  such  as  stables, 
s,  etc. :  nor  should  it  be  used  on  the  inside  of 


the  regular  moulding,  shown  in  Kig.  j,  it  is  neoessaiy  to  bold  the 
wire  in  place  with  brads. 

When  laying  out  a  moulding  job,  symmetrical  designs  should  be 
followed  so  far  as  the  distribution  of  the  lighting  permits.  Where 
this  is  dooe  the  ceiling  pnescnu  a  neatiy  paneled  appearance,  as 
shown  in  f%.  4.  Uouldiag  runs  should  always  be  finished  off. 
That  is,  if  an  outlet  is  nm  near  one  end  of  a  ceiting,  "dead" 
nouMhw  ahnoU  be  conlinncd  to  the  walls  so  as  to  gjve  a  Uni^d 
appearance,  aa  ahown  in  Fig.  $. 
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Tlierc  are  many  caMib  where  special  mouldings  arc  necessary. 
This  IS  especially  true  with  private  hunse  work,  where  condi- 
tions arc  such  that  much  tishing  is  impraclicabk-  and  cutlmn  is 
nut  permitted.  The  wood  of  such  mouldings  should  niatih  the 
wood  in  the  room,  and  the  backing  should  be  made  to  conform 
with  the  Undcrwfiters'  ^cdficatians.  The  capping  should  match 
the  ttina  or  resemUe  pictntv  moaldinp.  Varieua  forma  of 
special  nunUfav  are  ahown  in  Figs.  ^7  and  8.  In  Fig.  9  is  shown 
a  achene  fbr  wiring  a  room  for  picture  lighting.  The  receptacles 
are  stained  to  match  the  moulding,  which  should  harmonize  with 
the  other  woodwork.  If  neatly  done  the  wirir^  is  concealed  so 
t»T  as  appearance  goes,  and  this  is  the  object  sought  The 
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the  outside  walls  of  buildings,  since  these  are  subject  to  dampness. 
Wooden  moulding  should  never  be  concealed  and  its  use  m  air 
or  e!r-v.'itci  -.h.-ift=,  is  nor  permitted 

When  tiuyiiiK  WMo.len  moulding  the  purchaM.'r  should  be  careful 
10  get  only  gwid  straight  stock,  free  from  knots  or  other  imper- 
fections. The  cost  of  labor  required  to  handle  second-class  ma- 
terial and  "work  it  in"  makes  this  practice  poor  eeOBBiy.  A 
good  ijrpe  of  moulding  is  shown  in  Fig.  a.  The  gfowea  are  dt- 
cttlar  and  narrower  at  the  openmg  than  in  the  center.  This  form 
of  groove  holds  the  wire  in  place  and  enables  the  wireman  to 
tack  the  capping  without  danger  of  the  wire  coming  down.  In 


feeds  are  fished,  as  '.how  11  in  the  illustration,  there  being  very 
few  rooms  in  which  it  is  nut  possible  to  fish  the  circuit  feed  w  ires. 
.■\  "concealed  moulding"  method  of  wiring  bracket  outlets  is 
shown  in  Fig,  to.  It  is.  of  course,  desirable  to  fish  the  run  from 
the  moulding  lo  the  hrafkct,  as  shown  in  the  illustration;  other- 
wise, the  moulding  must  be  run  to  the  bracket  from  (he  main 
line  of  moulding  around  the  rc»m. 

In  combining  concealed  work  with  moulding,  fibrous  flexible 
tubt,  sudi  as  "Grcnlar  Loom"  or  "Flexdoc^"  should  be  used. 
In  such  a  combination  no  splice  box  is  ncocesaty  and  single- 
braided  rubber  wire  may  be  used  thronghoot 
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In  5.  1  I  .  -  vvocxJcn  mouldings  ir- )it-ruiitti.I  ii  ide  of  outside  Mmildiiig  is  often  used  in  combination  with  conduit.  When 
brick  walls  which  are  exposed  to  the  weather.   In  such  ca»c$  a     u»ed  in  a>iutectioa  with  solid  pipe  or  flodbk  ttceJ,  an  ima  apike 


na  a. 


HQ.  J. 


FIG.  7. 


FIG.  8, 


1  I 

n.iju.iliiit; 


I  tadddiT  one-half  itieb  thWr  and  painted  with  a  mofstiire  bmt  b  installed  wherr  ihc  <iy«ieni  of  wiring  changes  Fir 

repellent,  should  be  first  installci!  rmd  i.ii        the  moulding  tn.iy  In.  -Iiows  a  method  of  connf*  t.iig      -did  pipe  circuit  ; 

piaced.  Wooden  moulding  must  never  be  installed  in  shafts  of  any  circuit.  The  toom  should  run  up  to  the  monldiog.  The  illustration 

kind;  ina  pipe  or  flexiUe  steel  are  the  only  materlaU  pennittied.  ihows  uncovered  wire  with  loom  not  dnwn  op  t^ly,  to  as  to 
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Inbyingout  the  feeders  for  a  muuiding  job,  it  is  often  cheaper  to  better  distinguish  the  loom.  A  4-ni.  outlet  box  with  cover  i-  nM-ri 
twiHMlplpaiB  1  AafltlHUI  to  run  mouldings  through  the  floors  as  a  splice  box,  porcclnin  bushing  or  flexible  tubes  protect tli - 
Of  the  bnilding;  The  cost  of  baring  floota  and  buabing  them    wires  leading  to  the  nunilding  and  bnshioga,  and  lock  nuts  beitkg 
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I 
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no.  la. 


of  Ml  the  additioiMl  coat  of  the  pipe,  while  the  oontnclor  ia  on 
tbe  safe  aide  and  b  In  no  danger  of  having  an  inspector  eompd 


no.  13. 


FIG.  t4- 


no.  iSK 


m.  tir 

to  take  dowi.  th--  moulding  and  put  up  a  backing  for  the  provided  on  the  pipe.  When  cariying  wires  from  mouldings 
««0D  that  the  "wail  might  get  damp,"  thfoagh  ikwra,  porcelain  tabes  or  iron  pipe  onbr  ahonld  be  uaed. 
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bjr  Umlerwriters  for  the  reason  that  be  used  wlm  the  plant  is  first  installed,  alternating  current  may 
Bom  will  soak  through  fibrous  tube  and    b«  substituted  at  a  later  period.    When  passing  wires  through 


ric.  15. 

Figs,  la  and  13  show  proper  methods  of  carrying  wires  throngli 
floors.   Where  porcelain  tubes  are  used  a  "kicking"  block  must 
be  installed  to  protect  the  tubes  from  damage.  The  loom  shi->iild  be 
brought  close  to  the  moulding,  leaving  no  wire  exposed.  Ilhi<.tra 
tions  show  exposed  wire  to  show  the  loom  better.   Fig.  13A  shows 
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•  device  made  for  the  purpose,  whicit  cm  Ic  obtained  at  any  sup- 
ply bouse.  When  iron  pipe  is  used  for  the  purpose  of  carrying  wires 


f 

through  the  l! 
surround  the  w 


ir5,  as 
ires. 


m  i6a. 

hcwr.  in  Fit?.  13,  a  flexible  tube  should  first 
A  separate  pipe  should  not  be  used  for  each 


nc  17. 

wire,  since  if  the  current  is  attematini;  induetioa  will  result,  and 
the  Underwriters  maintain  that  even  tbouch  direct  current  rosy 


1 

— 

r  1 

fM.  tS. 

walls  or  partilion<!,  porct-lain  or  fibrous  ttlbes  should  be  used. 

In  estimating  on  moulding  work,  the  nature  of  the  surface 
to  which  the  moulding  is  to  be  fastened  determines  the  labor  coiL 
Wlien  fastening  moulding  to  lath  and  plaster,  it  is  common  pm- 
tice  to  use  long  tliin  screws,  and  this  is  about  as  per  cent  more 
expehsive  tiun  miming  nM»ulding.over  wooden  surfaces.  Fire- 
proof waUs  or  ceiTings.  espectatly  thoae  wid)  a  wire  backing  for 


I 


FIG.  19. 

tlie  plaster,  give  the  nvi'-i  ,lilTKMilty  in  fastening  niuulclings.  In 
such  cases  it  i^.  nci-t-i-.;{rv  in  iIti!]  holes  which  arc  then  plugged 
with  wood  to  wliiiih  \]k  iiiijiildir-v;  is  ^i-n  wid.  The  running  of  a 
hundred  feet  of  moulding  in  this  manner  con>tiiutc5  a  good  day's 
work  for  a  journeyman  and  his  Helper. 
In  running  moulding  on  arched  ceilings  having  exposed  I-beams 


damps  are  used  to  fasten  the  furiiier  to  the  l.ittcr,  a^  shown  in 
Fig.  14.  In  many  of  the  modem  fire  proof  liuiMiiitrs  aired  with 
conduit,  the  tenants  often  require  a  number  ot  drop  lights.  The 
circuit  feeds  arc  taken  from  the  ceiling  outlets  and  the  wires  are 
run  in  moulding.  If  the  panel  has  no  directory  it  will  be  neces- 


no.  32. 


sary  to  make  a  diagram  of  the  circuits  and  tap  the  outlets  in  such 
a  manner  that  the  ISdo-watt  limit  is  not  exceeded.  Whea  estimnt- 
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log  oa  •Hch  wofk  the  coittneiar  11101114  uccrtain  die  capidtr  of 
tbe  fKietiwg  ootlctti,  to  dnt  hU  estimate  may  be  made  to  ocn-er 
■ny  addMonal  drcuit  rm  10  the  panel  that  may  be  required. 
When  tapping  the  ootlett  tot  circuit  feeds  an  iron  outlet  box 
with  co\-er  should  be  used.  The  wires  in  the  unused  outlets 
should  be  taped  and  caps  or  irivcrs  put  over  tlii-  boxc^.  Fig. 
shows  a  method  of  tapping  the  outlet  for  moulding  work,  as  de- 
scribed. Two  long  screws  hold  the  one  splice  box  up  to  the  outlet 
box  already  installed.  Tlie  loom  should  nin  close  to  the  moulding 
so  as  to  leave  no  wire  exposed.  Fig.  16  <liuws  the  wiring  scheme 
of  a  fire-ptoof  ceUing,  in  which  the  existing  outlets  faavw  bflcn 
tapped  and  wire  run  in  the  fflouldiag  as  deierQicd.  Tlw  "Maad" 
portion  of  the  moulding  is  indicatad  hgr  tiie  jhaded  parts.  - 

Moulding  wiring  is  frequently  used  fai  combination  wifli  flexible 
fibrous  tubingf,  and  for  certain  finislicti  residence  and  apartment 
house  woik,  makes  a  go^id.  cheap  combination.  Moulding  is  used 
for  the  circiut  ft<  ]  ■.  the  ci  ■i-.L-ualcd  runs  to  the  outlets  being  made 
by  wires  tapped  to  the  ftc  ls  and  enclosed  in  fibrous  tubing.  As 
no  splice  boxes  arc  required,  this  method  is  neat  and  cheap.  Fig. 
i6a  illustrates  an  apartment  wired  in  this  manner.  I  f  the  ceilings 
are  furred,  an  apaittnent  of  this  kind  should  be  wireri  in  two  days 
bf  a  ioanuignm  and  helperi  without  breaking  either  walls  or 
ceilings.  The  feeds  are  run  tip  through  the  halls  and  cut-out  box 
and  meter  loop  should  be  provided  for  each  apartment 

Keyless  receptacles  set  on  moutditigs  are  tttcd  in  wiring  store 
windows,  where  the  expeIl^c  is  to  be  a  minimum.  An  aluminum 
reflector  requiring  no  sliade  Imldcr  is  usfd  Fijr.  17  illnslrates 
this  combination.  Moulding  cut  to  lengtli.  u  iih  rl■cepl^^^.■Ies  and 
wires  all  in  place,  may  be  made  up  at  the  shop  :ind  installed  in 
the  store  window  m  a  short  time.  The  reflectors  should  not  be 
spaced  more  than  u  in.,  and  if  dark  goods  arc  shown  or  if  the 
window  is  deep  or  high,  not  more  than  6  or  8  in.  If  the  frame 
of  the  window  is  not  wide  enough  to  conceal  properly  the  lights 
a  curtain  should  be  uted ;  or  better  stBI.  a  dailc  strip  ahout  8  in. 
wide  aagr  be  painted  on  the  window  at  the  top.  This  sti^  wmr 
als^  be  used  as  a  transparent  sign.  This  method  of  window 
lighting  gives  as  good  results  as  can  be  obtained  by  the  use  of 
mirror-trough  reflectors  .nnd  h.ns  the  advantages  of  cheapness  and 
quick  inslalhitton  Mirii.v  t.-onnli5  nnist  be  niadc  to  fit  the  win- 
dow, and  it  run  "ii  \\if  -irfi  ■-  .i  trnipL.li'  of  the  miter  at  the  angle 
mn«t  be  5.ent  to  the  ni^uuil'.n mrrr  .\:'.  i  i  this,  of  course,  requires 
time  and  involves  the  ri^k  of  ni.ikiiig  mistakes  ni  measurement 
and  of  breakage  in  transit. 

Rubber-covered  wire  only  should  he  used  in  moulding.  Single- 
braided  wire  is  used  in  this  work.  When  changing  from  mouM- 
11^  to  condnit,  double-braided,  rubber-oovered  wire  rnnst  be 
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spliced  to  the  single-braided  wire  for  pulling  in  the  conduit 
Where  fixture  outlets  arc  installed,  a  circular  fixture  block  4  or  5 
in.  in  diameter  should  be  U5!:d.  Tliis  nut  only  gives  .1  i?ood  sup- 
port for  ihc  fixture,  but  also  makes  a  neat  backing  for  ilir  fixture 
catiopy  The  wires  are  brought  through  ;lie  fixture  (dock,  as 
shown  in  Fig.  18;  otherwise,  it  would  be  necessary  to  cut  tbe 
caaopgr  and  thus  disiigiiire  it  Porcelain  rocetles  for  use  in  con- 


nection with  drop  lights  are  shown  in  Figs.  19,  so  and  31.  The 

rosette  shown  in  Fig  Jt  can  be  used  either  with  or  without  fuses. 
Those  shown  in  Figs  m  and  2t  arc  preferable  for  regular  work, 
since  they  can  be  iiij.inl'j  1  directly  on  the  moulding  and  at  the 
same  time  are  much  neater  in  appearance.  The  receptacles  shovin 
in  Figs.  22  and  23  are  used  for  mouhling  work.  The  former  is 
preferable,  since  it  may  be  installed  much  more  quickly.  When 
installing  the  recepiaclc  shown  in  Fig.  23,  care  must  be  taken 
that  this  is  not  placed  in  a  position  where  it  is  liable  to  be  injured; 
otherwiiCb  it  must  be  protected  by  a  box. 
The  snap  switdws  used  in  moulding  work  should  be  mounted 


no.  37. 
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on  a  porcdahi  back,  as  shown  in  Fig.  24-  By  nsiqg  such  a  back 
the  wire*  are  and  neadr  brou^  through  the  swildL  Soap 
switches  should  not  be  installed  as  shown  in  Fig.  35,  that  is, 
directly  on  the  moulding  with  no  back;  and  if  no  porcelain  hades 

arc  .It  h.ind  the  switch  should  be  mounted  on  a  round  grooved 

block,  as  shown  in  Fig.  26. 

In  brandling  ofT  in  moulding  work,  t!;c  l.<]i  is  inadr  as  shown 
in  Fig.  27  .A  Rood  tittinR  for  tapping  circuits  is  lurni^hed  by  the 
porcelain  dcv  ot-  slii.un  iti  Fig.  28.  by  means  of  which  lime  ^pi  nt 
in  splicing  and  soldering  may  be  saved.  It  is  almost  needless  to 
remark  that  if  good'  work  Is  to  be  done  the  workmen  should  be 
furnished  with  proper  tools,  including  n  good  saw  and  miter  box. 


Repair  Shop  Notes. 


By  T.  BAKMAiik 

In  order  to  nuke  a  snccem  ot  tetdng  eleetrical  machinery  to 
locate  faults,  certain  special  apparatus  is  very  convenient  For 
the  common  class  of  work  an  auto-transfoimer  is  useful,  and  the 
details  of  construction  for  such  an  apparatus  arc  given  below,  in 
connection  with  Fig.  I.  No  difficulty  should  be  experienced  in 
making  this  apparatu  - 

We  first  make  our  stampings,  which  may  be  cut  in  any  t:n^:nllh■s 
shop.  Theri'  :ire  yn)  piece?  of  armature  in^ri  X^i.  2.4,  3'/)  in.  by 
3  in.,  and  33  pieces.  7  in.  by  2  in.  The  two  legs  of  the  transformer 
are  assembled  and  pressed  to  j-in.  thickness  in  a  vise.  The  best 
method  is  to  begin  to  pack  stampings  together  in  twos.  The 
teoond  two  is  placed  2  in.  along  tbe  first  two,  and  this  staggering 
is  kept  up  until  tiie  three  indMa<are  made.  Usually  fifty  of  tliese 
punehings  are  required  fior  one  inch.  They  are  then  bound  up 
with  a  piece  of  wire  and  are  ready  to  place  00  the  insulation.  It 
will  not  be  necessary  to  provide  insulation  between  the  stanip- 
iiigs,  since  the  apparatus  will  only  be  used  jntentiitlently.  To 
insulate  the  core  is  hound  up  with  about  three  layers  of  strip 
cotton  and  then  varnished.  A  jJ  i|U.ility  of  cardboard  is  next 
bound  down  with  cotton  and  varnished.  This  will  prevent  injury 
to  the  wire  when  bending  .iround  corners  in  winding.  The  core 
is  insulated  to  within  2  in.  of  each  end,  leaving  5  in.  of  winding 
space  in  the  center.  For  iiO  volts,  te  cycles,  alternating,  there 
are  twenty  sectiona  hi  tiw  winding,  or  ten  on  each  le^  Eadi 
section  of  twelve  turns  is  wound  three  wide  and  four  deep.  After 
being  thus  wound  the  two  legs  are  placed  together  and  their  wind- 
inK'>  connected  in  series,  care  iH-ing  exercised  that  no  »ecliofts  are 
connected  in  opposition.  The  small  "keeper"  stampings  must 
(hen  be  put  in  position,  and  care  must  be  taken  that  they  are 
not  driven  into  the  windhigs. 
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After  the  transformer  is  thus  assembled  it  should  be  connected 
to  a  controlling  switch  for  the  regulation  of  the  testing  c.tn.f.  It 
will  be  noticed  th.it  cveo'  button  of  the  switch  is  a  dead  one, 
thus  preventing  a  section  iroin  being  short-circuited  by  (he  switch 
contact. 

Tbe  first  test  lo  be  noted  is  that  of  an  armatiire.  as  in  Fig. 
s.  The  leads  art  eo«itaeted  at  the  bmsh  positions  of  the  arma- 
ture, diametrically  opposite  in  the  case  of  a  bipolar,  and  90* 
apart  in  the  case  of  a  four-poic  machine,  and  so  on.  A  telephone 
receiver  is  used,  the  sound  therefrom  indicating  the  condition 
of  the  coil  insulation  between  the  bars,  the  telephone  contact 
being  nwde  between  adjaeent  bars.  The  voltage  ahonU  be  ad- 
justed so  Aat  a  fairly  loud  ham  will  be  heard  in  the  tdqthone 


Hawfufiuw  •ikiolloVallAA 
STok  8Ui(M  II  amWm.  ii  Turw** 
Maciixl  vein  »W  4  V 


FIG.  I.— iX>NNKCTIOJiS  FOK  TESTIN& 

receiver.  If  the  coil  is  short-circuited  the  hmo  wUI  Ik  reduced 
in  loudness  and  sometimes  not  be  audible.   If  there  is  an  open 

circuit  at  the  bars  irstod  an  excessively  loud  hum  will  l>i-  hcnrd. 
A  tittle  practice  will  soon  make  one  confident  in  carrying  out 
iheie  oyerationa.  A  current  Indiealor  (marked  A  on  Fig.  3)  or 


KUi.  2.— IE-TIM,  AN  ABMATItRF- 

a  low-voltage  glow  lamp  will  show  whether  the  aniuturc  is 
diort<ifCnlted  between  coils,  the  lamps  brightening  up  ai  a, 
short-circoit.  In  this  case  the  voltage  at  the  transfonner  should 
be  about  that  of  the  lamp.  By  this  method  a  fault  may  be  usually 


located  within  one  or  two  emts  without  breaking  the  cMinectioaa 

of  the  armature.  Sometimes  a  commtrtator  fault  consists  merely 
in  the  prcsciict:  01  particles  of  inetai  between  scgmriit^.  a:id  li'  tiir 
transioruicr  la  adjusted  to  five  or  ten  volts,  these  m.iy  often  be 
bwnit  out  without  doing  &iiy  harm  to  the  cooimutator,  thus 
saving  much  time  in  locating  and  picking  them  oat.  In  testing  out 
the  winding  of  an  induction  motor  an  exploring  eoil  arrangemoit 
should  be  ni:i  Ic  to  span  the  phases.  When  a  ciirrci  i  is  sent 
through  the  different  phmc  wiuJiugis,  a  diiijiict  iiuni  should  b< 
heard  at  cveo'  pol*-  This  method  saves  much  trouble  in  testing 
put  polyphase  windings.-  1  have  used  the  tests  above  described 
and  have  found  them  quite  satisfactory 

The  Rome,  N.  Y.,  Gas,  Electric  Light  and 
Power  Company. 

The  Rome  Gas,  Electric  Light  &  Power  Qjmpany  controls  the 
entire  g.is,  electric  light  and  power  business  at  Rome,  N.  Y., 
a  city  on  the  mam  li:n  oi  the  Xew  York  Central  &  Hudson 
River  R.iilroad  having  about  so,cxx.)  ir.h.ibitants.  The  gas  and 
electric  light  statiDna  tre  located  on  the  i  rie  Canal,  and  the  local 
offices  of  the  company  are  situated  on  North  James  Street.  The 
company  has  a  perpetual  gas  franchise,  owns  over  fifteen  miles 
of  ni.tin;  nrd  ha-  rii;  aimiin!  jja^  uir.pat  tA  'J\cr  jj.uco.ooO  eu  ft. 
The  iicl  pncci  oi  gaS  lor  ii^'ht  and  fur  fuel  are  50  and  $1.30 
respectively.  The  equipinctit  it  llie  elecliic  gene:  atiug  st  ition 
constiU  of  tiiree  150-kw,  three-phase,  2,aao-voli,  Oo-cycle  rcvolv- 
ing^field  alternators,  one  50-kw,  500^t»  direct-current  generator, 
one  75-hp,  aao-vdt>  three-phase  motor,  Russell  engines  and 
Stirling  water-tube  boilers. 

At  present  affairs  at  the  station  are  in  more  or  less  of  a  transi- 
tion st.iti-,  it  being  the  intention  to  shut  down  the  station  shortly 
and  ns»-  cncrg\  m  Trenton  Falls.  For  this  purpose  three 
joo-kw,  water-cooled,  oil-insulated  transformers  are  being  in- 
stalled to  step  down  the  ao,ooo-volt  current  to  tfiteo  volts  rar 
distribution  over  the  company's  lines.  The  transmission  lines 
run  from  Trenton  Falls  by  way  of  Ulica.  The  poles,  which  are 
71  ft.  6  in.  long  and  staial  '4  ft  above  ground,  arc  already 
erected,  and  in  about  anodier  liionth  the  company  expects  to  be 
able  to  <.hut  down  the  generating  equipment  at  Rome,  and  ooil' 
v«ft  the  station  into  a  sub-sution;  the  present  equipment,  how- 
ever, will  not  he  scrapped,  but  he  held  in  reserve  for  emergency 
use 

The  distribution  circuits  nrv  all  ovor'n  ad.  a-id  a'tpriuntuig- 
current  is  used  almost  c.xchi' i  v el\\  tmn^.f; mirrs  <  r;  poles  step- 
ping down  the  voltage  for  commercial  use  where  neoessaiy. 
The  compaiqr  has  a  six-year  contract  to  light  the  dty  on  an  all- 
night  basis  with  6.6-amp.  enclosed  «fe  lanqia  at  31  cents  per  Isrnp 
per  night  or  $113.15  per  tamp  per  year.  The  streets  are  heavily 
shaded  by  trees  so  that  iu  most  cases  the  lamps  arc  suspended 
over  the  middle  of  the  roadway.  Commercial  lighting  is  done 
by  about  4000  id-cp,  alternating-current  incindescent  lamp< 

For  getting  new  business  the  company  employs  two  solicitors, 
who  devote  their  time  mostly  to  iiKreasing  the  power  load.  Ad- 
vertisements are  r;<rried  in  the  daily  papers,  pamphlets  arc  oc- 
casionally distrl Li^itrd  ind  bill-board  and  pole  advertising  are  re- 
sorted to.     Pole  .idverti  iipt?  is  devoted  cliicffv  tr.  increasing  th< 

sale  of  coke,  which  is  a  by-product  of  the  gas  works.  Foi:r 
IneandesoeRt  lamps,  two  on  each  side  of  the  pole,  are  so  placed 
that  persons  walking  op  or  down  the  street  have  their  aitcntioa 
directed  to  a  lighted  sign  on  whidi  is  clearly  printed  In  GotWe 

letters  "Coke"  or  "Use  Coke  for  Fuel."  Every  pole  owned  by 
the  company  and  situated  on  the  main  thoroughfares  is  thus 
equipped.  Little  seems  to  be  done  to  increase  the  sale  of  electric 
energy  for  domestic  lighting.  The  office  of  the  company  bril- 
liancy lighted  at  night  by  numeitous  forms  of  Wdahadi  mantle 
lights  situated  along  the  w,ills  and  by  Meridian  electric  ligiits 
which  stud  the  ceiling.  Gas  arc  l.imps  .ire  used  outside  the  builJ- 
ing  in  front  of  larh  wii'.d'Mv  and  a  larpe  electric  sig-i  advcrti^i:'-; 
coke  is  placed  on  a  post  at  the  curb.  Gas  fixtures,  stoves  and 
appliances  are  on  display.  The  company  finds  a  greater  dcttm' 
for  gas  for  lighting  and  cooking  purposes. 
The  company  carries  out  Inai4e  eonstruetion  and  wMift  ^ 
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Sides  selling  motors  and  appliancc'5.  Electricity  is  sold  by  meter, 
the  rates  to  consumers  using  energy  fur  li^luing  and  power  tor 
motors  of  one  b«r«c-po»er  and  lets  ratigiitg  from  cents  per 
kw-hour  to  11  eent9i  depending  on  the  quantity  used.  A  dis- 
count of  to  per  cent  is  allowed  on  all  bills  paid  on  or  bciote 
llie  null  of  the  month  following  that  in  which  eleclrvc  eiwfgy 
WM  eoanuncd.  The  minimum  charge  for  dcctrk  service  par 
BoiNh  it  one  dollaf .  Some  direct-cnrrent  at  soo  vOlt*  i*  wed  for 
power.  Tlie  aervice  it  mtintained  from  j  o'dodt  in  tife  momfof 
until  6  o'docle  et  nigtit^  Sundays  and  legal  holidart  excepted  The 
company  is  discoonging  the  use  of  dinxt-current  for  power  pur- 
poses and  will  not  accept  any  new  biiiii>c*s  nor  extend  any  ser- 
vice on  ■>  ■;. ■<i;m  111'  r.ii<:i  vary  from  5.96  cent-,  per  h',i- 
hour  to  ici.ti  ,i;;4  a  Uucomit  of  5  per  cent  is  allowcl  uii  nil 
bills  paid  on  or  before  the  10th  of  the  month.  A  ininiimmi 
charge  of  20  cents  per  hp  per  month  is  made  on  all  rngtors 
larger  than  one  horse  power  for  "rea-iiu' ■^  to  ■••y.:c"  where  the 
motor  rcmainil  connected  to  the  company  s  imcs.  Special  in- 
dvcomeiltt  are  now  being  nude  to  consumers  of  alternating-cur- 
rent for  power,  and  the  alternating-current  power  load  luit 
trebled  within  the  last  six  months.  In  fact  the  demand  for  tflH 
tyde  alletnatingotrrent  for  power  has  far  exceeded  the  t^p> 
ply,  and  the  company  it  liolding  oil  protvective  cattonen  uotit 
(be  line  from  Trenton  Falla  is  complete.  The  nlet  vary  from 
%X>sg6  per  hp-hour  to  IL0125,  dependltig  on  the  quantity  ooosmned. 
Prompt  payment  is  re»-arded  by  a  discount  of  5  per  cent,  and 
a  minimum  charge  of  20  cents  per  horse-power  per  month  is 
"M  Irj  on  all  nolort  larger  than  one  horse-power  for  'readiness 
10  serve." 

As  is  frequently  the  case  where  gas  and  electric  plants  rire 
comhinef!.  it  wA»<lfl  ,-?ppear  that  the  interests  of  the  electrical  de« 
pirtiTi'jiii  ■  -.ff^  r  ■■)  f.ir  relates  to  incandescent  lighting,  being 
considered  merely  as  an  auxiliarj-  for  arc  lighting  and  power 
acrvice. 

Theoompaay  is.ControUed  by  the  lUiitcd  Gas  &  Electric  Com- 
pany, of  Deinifc  Mich.  The  president  of  the  company  is  Mr. 
Janet  T.  t^fw  of  Detroit,  Mich;  Mr.  R.  A.  Field,  of  Roma, 
it  tnpcrintendent;  Mr.  C  Chambers,  chief  engineer,  and  Mr. 
T.  Lynch,  chief  electrician. 


Advertising  Follow-Up  Methods  for  Centfal 
StadonK. 

By  F^NK  B.  Rae.  Jh 

A  follow-np  system  is  built  upon  the  5,imc  principle  as  a  bull- 
dog; It  is  fomided  on  the  ncvcr-lct-go  theory  whtrh  r>re<up- 
pOsct  the  recipient  of  the  follow-up  matter  to  be  a  i.r.  1  i  crtivc 
customer  who  in  time  may  he  persuaded,  argued,  enticed,  or  hec- 
tored into  bwbw.  Th«  system  it  dettgaod  lo  plaee  selling  argu* 
aenis  hefwe  the  prospective  buyer  from  twelve  to  fifty  timca 
a  year.  This  caimat  be  dooe  tf  a  lotidtor  except  at  prohibitive 
expense.  It  can  be  accomplitbcd  successfully  by  followinc^p 
for  from  half  a  dollar  to  two  dollars  per  prospect  per  year. 

The  follou  up  .1  l.i  iMtr  i:,Vr%  it  as  granted,  before  he  puts 
his  System  into  lil.jy  thai  catti  prospect  is  "alive,"  .md  that  in 
order  tr  i  riiii;  hmi  into  line,  if  is  necessary  to: 

(a)  Supply  complete  information  loncliing  the  product  for 
sale,  it-,  uses,  advantages  and  snfurii nty 

(b)  Appeal  to  the  thriftioess  and  home  pride. 

(c)  Overcome  prejudice^  jntt  Or  mjutt,  whicb  may  exist 
against  the  advertiser. 

(d)  .\fter  the  prospect  is  otherwise  won,  otrercome  the  common 
failing  of  praeraatination  and  dose  the  sale. 

He  does  Oat  by  a  seria  of  dircet-by-mail  adverHscmcntt 
which  aim  to  touch  tuccessivcly  each  chord  imtil  the  prospect 
snrrenders.  TheoretieaUy,  he  pcrwrcrcs  till  (he  prospect  buys  or 
dies. 

Follow-np  methods  arr  ;is  \arious  a-^  ihc  men  who  design 
tbcitl,  but  it  is  siifc  to  assert  that,  in  the  case  of  central  sta- 
tions, no  such  scSiestie  will  he  successful  which  docs  not  cm- 
brace  the  co-operation  of  well-drilled  solicitors  and  friendly 
newspapers;  or  which  is  not  well  and  carefully  planned  and 


systematized  in  advance  of  the  first  mailing.  A  disjointed  5.;c- 
cession  of  diversified  mail-cards,  foIJeis  and  letters  dues  not 
constitute  a  follow-up  >.ystem,  it  cannot  be  cotmted  upon  to 
give  consistent,  dependable  results.  At  best,  it  is  but  a  hodge- 
podge, issued  hurriedly  and  at  random,  or  when  other  business 
it  pieaainK  not  issncd  at  aM. 

Aa  a  preliminary  to  any  aggressive  follow-up  campaign  foC 
business,  the  newspapers  shofiJd  be  cultivated.  Thqp  should 
be  nipplied  with  non-tcehmcal  newt  itcmt  on  elactrkal  aiibjecta 
of  in(eres(  to  their  readers;  with  infonnation  on  which  to 
make  announcements  of  imprmemcnts  in  the  local  plant,  any 
reduction  in  rates,  extension  of  lines,  or  other  improvement  and 
rniuc.;tcd  to  add  cumment,  pointing  out  that  the  ii  rnp:iny  is 
volunu.'iJy  and  r.gcrfssively  bettering  its  service.  Ila-i  may 
'.ook  like  a  loni;  otJit  t,>  vme  lighting  companies,  but  it  is 
worth  all  it  costs,  especially  now,  when  the  public  is  heing 
lashed  to  a  fury  against  utilities  corporattons,  ihc  'nuiiicy 
power"  and  the  "trusts."  The  purpose  of  favorable  newspaper 
comment  is  to  prepare  the  way  (6r  favorable  or,  at  the  worst, 
neutral  reception  of  the  follow-up  matter;^  for  without  such 
nca(nl  reo^tion,  your  advertising  will  have  the  double  duty 
of  first  overcoming  whatever  prejudice  may  exist  against  the 
enapny,  and  dien  perwading  the  public  to  get  on  dieuil. 

The  a^nai  figllow-np  matter  diotild  he  plaxuMd,  prepared  and 
systema^zed  with  very  strict  regard  (s  local  condi(iaaa,  die 
attitude  of  press  and  public,  and  the  class  or  classes  of  pcofde 
wlij  arc  being  solicited.  It  is  in  the  planning  and  systematit* 
ing  that  such  a  campaign  wins  or  loses— in  the  logical  sequence 
of  the  advertisiriV  "sed :  in  the  careful  manner  in  which  inqui- 
ries .ire  to  I;e  ackiin^v  lodged  and  followed,  :iiid  ;r  ~ir  .ot  nd- 
hcrcnce  to  Iwth  the  condition  and  the  policy  of  ihf  company. 
All  the  various  mailing  cards,  letter*  and  folders  should  be 
written  and  designed  in  advance.  The  system  of  handling  in- 
quiries, of  checking  and  revising  the  mailing  lists,  of  adapting 
the  solicitOfsT  labor  and  reports  to  the  mutual  benefit  of  both 
solkHofa  and  the  advei filing— these  are  all  vitally  important 
points  to  be  aetdcd  before  a  tingle  piece  of  matter  is  issued. 
Having  settled  tbem  the  actual  MIoumip  woric  resolves  itself 
into  the  very  simple  proposition  of  seeing  that  the  nutter  goea 
out  promptly  on  the  scbednled  dates,  tiut  htqulrtet  are  cart' 
fully  checked,  followed  and  reported  upon  and  that  the  eiH 
th  -M.-L'-m  of  the  soliciting  force  is  kept  a(  red  heat. 

Wlicn  it  is  understood  that  the  chief  object  of  the  frllrw  up 
is  t>  I  piive  the  way,  introduce  and  make  definite  appointnicitts 
fiir  till-  ^  ilicitors,  the  importance  of  having  the  latter  always 
enil>n.-.iasttc,  always  aggressive,  will  be  appreciated.  To  be 
sure,  the  advertising  will  bring  many  voluntary  contracts  to 
the  office,  but  the  campaign  should  be  educational  rather  than 
Importunate:  it  should  he  tactfully  insistent  in  presenting  the 
advantages  of  central  station  service  rather  than  Uuffly  de- 
manding buaincia.  The  actual  buafaieat-getting  mutt,  and  al- 
wayt  wilt,  remahi  with  the  soliciting  force.  Advertising  waa 
never  iniended  for,  and  never  tnccettfid  tn,  aclually  mahing 
sales  except  in  the  case  of  "matl^Kdcf"  propoaitioas. 

The  fo!low-np  method,  so  far  a*  the  centra!  station  is  con- 
cerned. :::cn-lv  ;nl'.\rtUliii:  p'.in  ^^l^(■r^by  you  regularly, 
per.sisleiitly  .ir.d  itTccti.clj  keep  the  advantages  of  your  service 
before  every  prospective  custnmcr  within  reach  of  your  mains. 
Tliat  good  fnllnw-tip  ijnm!  and  that  po«r  follow-np  is  h.Tl, 
has  already  been  dnuri  by  -lit  experienee  :if  Never. d  uel'-V'  i  wn 
lighting  companies.  1  tlie  metho<l  can  be  adnpti  d  \\  n'::  prr  fit- 
able  results  by  the  smaller  plants  has  also  been  'i— .  m  iT:iti  d 
Invariably,  when  the  scheme  has  failed  to  give  tiie  expected 
returns,  the  failure  has  been  in  the  early  planning^  II.  fliay  be 
made  too  elaborate,  at  too  voluminous.  It  nuy  ooRtain  loo  much 
bulldoning.  It  may  be  wasted  vpon  ill-choten  1is(s.  Most  aerfoua 
of  an,  H  may  be  designed  by  an  advertising  man  ignorant  of 
the  elhict  of  (he  lighting  business,  or  by  a  lighring  man  lack- 
ing in  advertising  genius  and  experience. 

Such  fault;  should  rot  be  charKed  to  the  method,  but  to  lack 
of  skill  in  installing  it.  Fnr  in  :1m  '.a--  l  olysis,  follow-iip 
means  simply  organiiej  ndvertisinij  .t,  oi-p-icd  to  a  hit-or-miss 
lack  if  riictlu  rl  iti  .ndvertisini^  and  .is  such  is  adaptable  to  any 
Station  where  there  are  a  hundred  prospective  customers. 
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Central  Station  Notes  From  Belvidere,  111. 


Probably  the  rui-in;  ot  m-.i-.i  i^imi!;i,;1  iiHi'n-.t  id  .-thcr  central 
slatic'ii  n:cr:  ;ii  tht!  rccc:!'.  v,otk  ri  i]w  r.r!\ii:.-t r,  111.,  Gas  & 
Electric  Lompaay  a  the  rciiiarkaliiy  succcsitui  and  rapid  intro- 
duction of  electric  flat  irons  in  a  town  o{  Sfioo  population.  Last 
sutnm«r,  Mr.  C  L  Powell,  general  manager,  «ent  out  s/o  Genera'. 
Elcctrk  flat  imn  (o  a  Kst  of  customers  selected  at  ratidoni.  These 
.lilt  inms  were  accompanied  with  a  circular  letter  to  the  effect 
that  tbe  company  felt  that  the  dcelrie  fiatiron  was  a  (icvirc  o( 
aiicb  merit  tfant  it  withed  iia  automen  t»  give  it  «  trial  and 
wa>  iending  one  for  trial.  If  for  any  t eaaoo  the  iron  conld  not 
be  wed,  tbe  conpanjr  would  take  back  the  irao,  odwrw  ise  it  would 
be  pot  on  the  next  month's  VOL  Out  of  this  first  50.  only  four 
came  back  for  various  nasons.  Soon  after  this  set  of  irons 
was  sent  out,  a  lot  of  other  ca«totticrs  came  in,  who  fett  rather 
flighted  that  ^hey  h.vl  uefn  ■iir.lri  il  in  the  first  distribution  nnd 
more  irons  had  to  be  of  i  [■  ]  :■:  'tii  ili:i{ely.  The  cow»any  now 
has  about  75  elcftric  li.it  iroM?  .m  ii^  '.inc.  The  lou:i  [:n'i  ptuved 
such  a  gor»d  placr  :nr  (.Icclric  licaUng  that  one  01  tkt  electric 
meter  mas  nf  1  i  irini^  1  i  rnp  itiies  has  arranged  to  have  its  own 
solicitor  c.itiva^s  the  town  with,  oi  course,  the  co-operation  of 
the  central  sttiion  compiany.  A  number  of  Sintplex  ironi  and 
other  heating  devices  are  in  use. 

Mr.  Powell,  manager  of  this  plant,  is  aUo  general  mam|cr  of 
the  Owaumna  Gas,  Electric  ft  Heating  Otmpany  of  Owatnana, 
Mirni.  Tbu  company  wai  acnt  lo  Irona  aad  tbcy  took  to  wdl 
that  the  local  manager  immcdkttely  lem  back  word  to  acnd  50 
more 

Thesf  flat  irons  are.  of  course,  placed  011  the  regular  retidenee 
lighting  ciriwits  and  pay  the  regular  rate.  Besides  fiat  irons 
there  arc  .about  zfi  curling  iron  heaters  in  use  and  several  he.nt- 
ing  pad.";  and  coffee  pcrcolalori  The  company  is  now  after 
a  contract  with  a  laundry.  Under  this  contract,  if  it  is  securcdt 
thv  laundry  iron*  will  be  put  upon  a  special  meter. 

The  system  of  charging  is  similar  to  the  two  r?.te  scheme  used 
in  Qcveland,  Ohio.  The  lia.'ie  r,ite  is  30  cent*  per  kw-hour.  which 
IS  subject  to  a  J5  per  cent  discount  on  the  full  rate  portion  of 
the  bill,  in  consideration  of  protnpt  payment.  For  alt  power  u°cd 
m  excess  <>■  1,500  watt  iiours  per  month  per  lO  cp  lamp  cunnecicd 
(about  $i>  lamp-hours),  tbe  rate  is  7  cents  per  kw'hour.  The  power 
rate  is  ft  cents  net  (or  motors  up  to  3S  kw-honra  per  horse-power 
eosmected,  all  over  that  being  4  cents  per  kw-bmir. 

Tn  figuring  the  connected  load  in  residences,  only  cue-half 
of  ihe  actual  connected  !oad  is  taken.  Heating  and  dectnc  «gn 
work  is  not  figured  on  connecled  I0.11I, 

The  company  docs  Iiot  water  heating  under  the  Yaryan  sys- 
tem. Mr.  Powell,  the  manager,  having  formerly  been  connected 
with  that  concern  The  hot  water  rate  is  JO  cents  per  square 
foot  of  radiation  cnnncrt4'(l  per  <ie;i<ti>ii.  A  tlicrinnst.n  f;ir  ;iiit". 
matic  control  Is  pl.iccd  in  "'."ich  customer's  service  pipe. 

Thi-  lighting  and  jwwcr  is  at!  done  from  two-phase,  2,joo- 
volt  generators.  .Mth'iugh  p<nvcr  for  lamps  and  mot^^rs  is  supplied 
from  the  same  bn>-liaT<,  separate  feeders  arc  u*cd  for  the  two 
purposes.  The  power  house  supplier  aNo  direct  current  to  the 
local  street  railway  and  for  a  part  of  tbe  ioterurban  mileage 
between  Belvidcre  and  Roekfiiird. 

Business  is  increasing  fatter  than  it  can  be  taken  care  of. 
.The  company  does  most  of  the  new  wiring  and  cieetikal  eon- 
ttruction  work  in  the  town,  but  would  be  glad  to  tnra  it  over 
to  a  r«spon<iMe  ecmtraclor  who  would  work  a  sufficient  number 
of  men  to  keep  up  with  the  dcmand. 

R^'lvidcn-  not  n  rrinr(rk,il>lv  good  town  for  power,  aside  from 
the  N.itioiial  Scu  ing  M.ichinc  Company's  large  factory,  and  this 
has  its  own  p!int  The  connected  load  in  motors  is  135  horse- 
pmMT.  There  ;iTc  about  r.ioo  clctric  meters  connected.  The 
company  is  beginning  to  push  electric  signs  and  now  has  seven 
or  eight  It  does  not  furnish  free  renewals  of  incandescent  lamps, 
but  aella  tamps  to  cuntomeri  at  ao  cents  each.  So  far  it  has  been 
able  to  keep  dieap  lowefliciency  lamps  off  of  the  drcuils  by 
lefusbig  to  be  responsible  for  inferior  rcsnlu  a«  to  lighting  or 
diatalitfaellon  as  to  the  slse  of  customer's  billi,  if  the  cusiomera 
innst  on  purdiasing  cheap  lamps. 


Adveituement  Writifig  Contests. 


One  of  the  oldest  and  best  advertising  schemes -on  record  is 
that  of  inaugurating  prise  advertisement  writing  eoatcsts. 
While  boary  with  age  and  Ouretdbare  from  brng  ttsagc^  the  idea 
perristi.  and  with  each  repetition  proves  its  value  as  a  means 
of  uiterating  a  large  nmnber  of  people  in  tbe  product  adver> 
tiscd,  Thase  who  demand  always  die  origin^,  the  extraordinaiy 
in  advertising  will  not  take  kindly  to  a  revival  of  the  old  ad- 
vertisement contests  for  school  children;  yet  in  what  way  can 
we  bring  a  knowledge  of  electricity  as  a  home  necessity  closer 
to  our  public  tliiin  by  these  means? 

The  whole  aim  and  end  of  advertising  is  lo  spread  the  ad- 
vantages of  a  product  before  the  public,  .iml  ue  perform  many 
strange  feats  10  accomplish  this  end.  Tht-  advertisement  writ- 
ing contest  Icad^  not  only  to  the  rapid  circulation  of  the  desired 
facts,  but  lo  a  close  and  friendly  study  of  the  product  by  the 
public-  .-\iid  in  limtlhig  the  contest  to  *cliool  children,  we  im- 
mediately interest  every  moifaer.  father,  uncle,  aunt  and  all  the 
tribe  of  eMer  brolbers,  sisters,  consms,  friends  and  fianoes.  The 
rctnltani  advertisements  ate  pretty  sure  to  be  valnelcas,  per  te, 
but  the  natncs  and  addresses  secured  in  this  manner  are  of  value 
if  carefully  followed  up. 

The  following  advertisement  which  apjicarcd  in  Ihc  San  Fran- 
i-isco  fias  &  Kleclric  Company's  bulletin,  ouj  <r-y  ElcclrUily, 
shows  how  this  progressive  company  adafrted  tli«  scheme  f«iT  its 
gas  department.  It  c»n  be  used  to  promote  interest  in  electric 
lighting  with  equal  success: 

AlnrEKTliilAiC  kONieST. 

Last  month  was  inaugmatcd  an  ad-writing  eontest,  which  is 
proving  of  great  interest  and  value  to  school  children.  Ibis  was 
directed  lo  lehool  children  who  wrote  the  best  advertisement 
for  die  gas  range,  the  great  labor- saver  and  economizer.  We 
wish  to  include  in  this  contest  the  he$t  short  articles  from  the 
users  of  gas  ranges.  If  you  have  used  n  |.m-  i  .u."-.  .ind  find 
that  it  saves  labor,  dirt  and  e.\pense:  lh?A  -A  1  r^i.i-:  and  broil* 
iMtcr;  that  your  gas  bills  are  Sj  a  ni  .r.-.h.  '\h  rcas  your  OOSl 
bills  were  $500,  write  a  concise,  interesting  anicle  about  it. 

:  1-  are  worth  money  lo  us,  and  wc  offer  grand  prizes  for 
the  accepted  article  or  ads.  Many  ^f^.^  hnvt  bctn  received,  but 
as  so  many  of  our  customers  are  m  '.'.c  1  ountry,  Ihc  decision 
will  be  delayed  until  August  isth,  when  the  contest  will  be 
decided  by  a  coounittee  of  leading  newspaper  men.  The  first 
prise  is  a  |ao  gas  range.  The  second  prize  is  a  $14  gas  range. 
.\ddress  all  communicalioas,  lo  etc" 


A  Clever  Plan  for  Securing  Good  Adverdsing 
Copy. 

Every  station  manager  who  uses  the  newspaper^  either  from 
choioe  or  policy,  knows  the  annoyanee,  mid  even  hardship^  on 
having  to  prepare  new  and  effective  advertising  copy  each  week. 
Tt  is  one  of  the  most  harassing  of  his  nuirifold  duties— which  may 
accotml  in  some  measure  for  the  large  number  of  incdii>i-rc  elec- 
tric light  advertisements  that  appear  in  various  parts  .'f  the  coun- 
try Tlu-  problem  has  been  cleverly  solved  by  Mr.  J.  E.  Montague 
of  the  .N'i.-igara  Falls  Light  S:  Power  Co.  The  Niiei'-a  romf>any 
employs  three  solicitors,  and  to  these  he  dc  t  ■•  the  t.i^k  if 
writing,  requiring  each  one  to  submit  cupy  for  the  ^rvt:^al  weekly 
papers 

\uiuraliy  there  is  a  cotisideraWe  amou;it  01  riv.i'ry.  which  results 
in  the  production  of  some  very  effective  advertisements.  The 
idea  Is  one  which  may  b«  adopted  with  good  results  by  other 
manaccrs  The  solicitors  being  oonataMty'  "on  the  iiring  line," 
are  particutariy  qualiliod  (o  suggest  the  most  salient  and  telling 
anromenit  in  favor  of  the  service.  It  only  remains  for  the  tnim« 
ager  lo  ceaditbem  hi  a  direct  and  foreefiii  manner  of  expreaaing 
these  arguments,  to  prodnee  the  verj*  be«t  ctass  of  electric  light 
advertising. 
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LETTERS  ON  PRACTICAL 
SUBJECTS.        .  • 

SIMPLE  UETROD  OF  RfrkCSENTINC   AUfAltmE  WINDINC^. 

I  submit  herewith  a  scheme  of  representing  a  simple  loop  wind- 
ing on  a  (our-polc  machine,  which  is  entirely  new.  It  will  be 
aoticed  that  tiie  divgrRm  is  venr  simple  in  idea,  being  merely  the 
devdopRKBt  of  the  annattu-e  ai  a  (blinder  with  ibe  data  mimlicnd 
and  bavinc  eonmiitatar  acgmenia  numlieKd  alaa  Tbe  prin- 
cipdl  advanlaga  af  tbit  mclhod  ia  that  it  ia  not  nceaaaaty  10  draw 
the  armatnre  in  any  way  out  of  proportion ;  but  everything  may  be 
represented  just  as  tt  is,  and  drawn  to  scile  if  necessary.  By  this 
means  no  fal^c  Iniprcssicns  .ire  [■■n;'. oy.d  to  tlic  mind  of  n  be- 
ginner, which  I  know  ucm  txpcritncc  .n  utlcii  the  case  with 
other  methods.  It  is  evident  from  the  diagram  Ihi*  any  style 
of  windinjr.  howfver  compiicater!  or  ^iiwple,  may  be  shown  by 
this  metliiiii  with  cqiLiIly  t;  lod  :i-si]lts  ]  li.iv?  clioscn  the  Ii>[>p 
winding  because  it  serves  ihe  purpose  i  have  in  mind  just  as 
well  as  a  more  comphcatcd  winding,  and  requires  less  time.  It 
is  very  easy  to  trace  tbe  ooouectioaa  when  the  alota  and  afgmfnta 


K 


aiuna  irtTHov  op  KmaaaiftiKo  JutHATtna  wmsiMos. 


are  numbered  as  shown.    In  the  case  illustrated  the  armature  lias 

.1)  villi--;  ihr  ci.)riitniil:iii.>7  hii'-  I  sctjrnents;  the  back  piicii  9, 
t!je  ft  iiit  jiitch  7  and  Slie  cuiiuiiuUtor  pitch  I.  The  winding  iUits 
from  cammutitor  segment  I,  pa.sscs  to  slot  31,  then  to  slot  6  and 
back  to  commutator  segment  2 ;  it  being  a  very  easy  matter  to 
count  the  pitch  in  thi.';  diagram.  Denoting  the  segments  by  C  and 
the  armaturr  slots  by  S.  the  complete  scheme  is  as  follows: 
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From  Ibis  it  is  evident  that  tiie  whtding  camica  bade  (0  Its 
Ariginal  starting  pointy  thus  proving  this  sdieme  true,  tu  stm- ' 
miag  up  the  advantages  of  this  method  over  others,  t  should 
ocniien— I,  its  extreme  simplicity;  2,  its  ability  to  be  drawn 
aeeantcly  and  to  scale;  3,  its  abiti^  to  lepreacnt  witii  exact- 


ness the  po-'iitioii  01  conirniitatr/r  "vjriiicnis.  armature  slots  and 
winding  at  the  saiiie  ume,  aiul  tluougii  tiicse  advantages,  4,  the 
saving  of  time,  space  and  worry.  I  believe  that  instructors  of 
el«ctricity  will  be  ic:!ad  to  know  of  this  method  as  well  as  olbeia. 
One  instructor  in  Baltimore  to  whom  I  have  shown  (be  adieaiie 
uses  it  with  much  greater  sncccss  than  with  othcis. 
BAimf ona.  Maw  Ebwabb  K.  SmuBDa. 


aiMCLa-niAaB  OMaxm  amb  the  aiiAiii  ohiml  STAtioii  ruoA. 

Probably  the  Tiiniijritv  of  ima'l  central  stations  of  this  mjimtry 
operating  (II  town^  of  3.500  popukli  j:    or  are  still  u'.ins 

single-phase,  i2S-cycle  apparatus  for  liKhiiuK  It  noes  wiiliout 
saving  that  the  plants  using  this  apparatus  cither  have  some 
dirt'Lt-currcnt  apparatus  for  taking  care  of  the  power  business 
or  they  have  no  p-nvtr  business  at  all  save  a  few  fan  motors. 
Many  of  these  staiitnis  ;ire  beginning  to  consider  changes  which 
will  enable  them  to  handle  power  business  either  by  soo-volt, 
direct-current  Of  from  their  alternating-current  circuits.  Many  of 
them  have  been  preparing  for  a  change  to  do-cyde  generating 
machineiy  lor  aonie  tine,  by  putting  in  tiamionuefa  aniled  lo 
the  kwar  ftrcqMMr.  TIm  yaiiN^  question  that  will  have  'to 
be  mat  when  die  change  lo  the  lower  freqnency  for  power  pur* 
poses  is  made  is  whether  to  put  in  single-phase,  two-phase  or 
three-phase  apparatus.  The  question  has  many  sides  to  it  and  it 
is  hopiii  tliat  thii  .1-  vfho  have  given  it  thought  will  present  their 
couclu.sio:ij.  for  tlie  t^nefit  of  central  station  men.  To  invite 
discussion  the  fo^lowin?  cor.iiderations  arc  presented: 

The  simplicity  of  tlic  •ringlo-phase  apparatus  is  undoubtedly 
dcsirabti'.  c  f"  iially  in  -.iiijll  iilaiili,  wliroi  there  may  be  difficulty 
in  balancing  up  a  ioad  between  two  or  three  circuits.  It  is  un- 
desirable to  run  two  or  three  wires  to  every  power  cnatomer;  it 
is  further  undesirable  to  install  two  or  three  transfonneia  for  a. 
power  customer  where  one  would  do.  As  far  as  tbe  question  of 
distribution  alone  is  considered,  the  single-phase  ayatem  ia  Ur 
ptefetrillei  It  theRfore  sinmurs  down  to  «  question  of  motott. 
Sbiglefhaae  Indttction  motota  ham  been  on  the  mafhat  for 
some  time  fet  oonstuil^peed  work  wUch  in  perfonmnce  are 
fully  equal  to  two  or  three-phase  induction  motors,  althongh 
not  quite  as  simple  as  the  two  or  three-phase  motors  and  a  little 
higher  in  first  cost.  On  variable-speed  motor  work  such  as  cranes 
and  elevators  both  the  single-phase  and  the  polyphase  systems 
have  hccii  at  1  disadvantage  as  compared  witli  'he  direct-cur- 
rent type.  Recent  developments  in  the  shape  ni  elevator  and 
crane  motors  ha%-ing  all  the  LharaLteri>(ics  of  serie'*  direct-cur- 
rent motors  have  given  the  single-phase  system,  if  anything,  a 
little  advantage  over  the  polyphase  system,  and  in  fact  have 
placed  it  almost  on  a  par  with  the  500-Tolt,  direct-current  sys- 
tem for  scattered  work  in  small  towns.  At  the  present  time 
direct  current  has  tbe  advantage  as  to  low  cost  of  naotors,  two 
and  three-phase  induction  motors  coming  second  and  single* 
phase  motors  oapiii^  last  00  this  basis  of  cnm  pari  ton. 

It  itr  theieiaw^  np  to  the  owner  of  the  snail  allemlinvciiT- 
renl  plant  irho  is  gohig  hito  the  poarer  hushicn  to  dedde  ^iriiefber 
to  adhere  lo  the  simple  and  flexible  single-phaae  system  with 
its  high-priced  motors  manufactured  by  only  two  or  three  con- 
cerns, or  to  introduce  the  complications  of  the  two  or  three-phase 
sy',:iriis  I'l  t  Ihe  s.ikp  of  i-hr:ipcr  mntors,  or  r^s  .a  third  way  out 
of  Ihe  ilitlicuUy,  put  in  a  juo-vult,  direct-current,  power  service, 
apparatus  for  which  can  be  obtained  very  cheaply  in  either 
the  new  or  second-hand  market.  As  far  as  simple  distribution 
is  concerned  the  500-vott  diret  1  i  urrent  system  ia  .1  small 
town  offers  probably  fewer  complications  than  the  polyphase 
systent  It^  chief  disadvantage  is  at  the  power  station  where 
two  kinds  of  generating  machinery  must  always  be  kept  in 
operation.    In  a  small  plant  this  is  an  even  greater  disadvan' 

tage  tiian  in  a  large  plant  With  singie-phsise  apparatHs  de- 
veloping M  rapi^  na  it  is  at  tbe  present  time^  the  owner  of 
a  smdl  eeBtni  station  about  lo  pot  In  a  power  aerviee  nay 
weV  do  some  hatd  thinking  before  deciding  to  adopt  some 
other  ayatem  for  his  power  aarrice  if  he  haa  a  siit^»ffaai«  dia- 
trihtttloa  already  in  operatioiL 
Cricaos^  Im.  CkAft.  L,  jAMBaow. 
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mama  MtKRMs  and  thub  ooHmcnoxa. 

I  iiot«  an  error  in  the  connections  in  the  illuitralion  (Fig.  i)  of 
»  grrnind  detector  printed  in  your  December  issue.  The  right-hand 
binditiK  prvl  ot  tlic  Stanley  ground  ilctcctor  slio-.ild  be  cntiiitcted 
to  stabonary  va:.ps  t  and  4  as  shown  by  Kig  2  hcicivith,  and 
the  left-hand  btmlinK  po»t  of  the  iii'trurnent  connected  with 
vanes  2  and  3.  Gjnsider  that  at  a  given  in»tant  line  B  is  positive 
and  that  this  same  line  is  grounded.  With  the  connections  as 
shown  in  Fig.  i,  line  B  is  positive;  and  the  upper  side  of  the  con- 
denser  negative.  By  induction,  flit«*  a  and  3,  to  which  the 
right-hand  binding  post  it  oouneeled,  would  be  poiithK.  PUtet 
a  aod  3  *<Ml  the  top  portion  of  dw  ootukoter  foem  «n  imitated 
■grttcin.  The  positive  dmife  «b  the  lower  porlleii  of  die 
denter,  which  is  direcdy  conneeled  to  the  Ifm  Hiring  aKnda  n 
negative  charge  on  the  top  portian  of  the  condenwr.  The  top 


TuUj>« 
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portion  of  the  comlcn=,c:  is  ;it  iie  end  of  tht-  iystem,  and  therefore 
a  positive  charge  tii  set  up  at  the  distant  end  of  the  system  on 
stationary  plales  2  and  3.  The  author  states  that  "if  the  ground 
is  on  line  B,  the  pointer  deflects  to  the  right"  Now,  as  line  B 
is  grounded,  the  movable  vanes  will  have  a  plus  charge,  because 
thejr  are  connected  directly  to  the  ground.  There  will  he  rapulsion 
hetwecn  the  mof  able  vanes  and  vanes  a  and  },  as  these  latter  are 
positively  diniied,  and  the  inovaUe  vanes  are  also  positively 
dunped.  Therefore  the  movable  vanes  will  rolitc  in  a  dockwise 
direction  and  the  pointer  attached  to  the  movable  vanes  will  he 
moved  to  the  left  and  not  to  the  right.  If  the  connections  are 
changed  -.1  t!;.:i  t'  f  riKlit  lioml  binding  post  t  f  the  tnstrumettt  is 
connected  lo  pl.it.  s  7  .m  l  .(.  ;uid  the  left  lumt;  himiing  po»t  to 
platr*  2  and  3,  t'::r:i  ^A.-itf.  1  ...nd  .i  vvo-.:;d  be  prii^tive  the 
linr  (1  was  Rroiniilnl  .-in.l  .i  |>i  sitIvc  current  uas  llowing  in  the 
I::  '     tlic  ri-|iiil'.i'i:i  bctw-rn  [iln'rs  1  miJ  .1  .it:'!  {hr  Miu'.ab'e  v.inr; 

would  cause  a  counter-clockwise  rotation  of  the  movable  vanes 
and  tlH>  pointrr  wonid  deflect  10  the  right. 
ScuANTOM,  Pa.  FaAHas  H.  Doanb. 

iMtaonn  linaoo  or  imstjuuiig  kvob  aro  Tina  wuiHe. 
We  note  in  conneetlon  widi  Mr.  Auerbachei'a  ardde  on  "Ex- 
posed Ciraiil  WirinCt"  published  in  the  January  6  issue  of  the 
EtECTWiCAt  World,  that  the  holes  in  Fig;  i  are  drilled  at  an  angle 

by  the  ordinary  brace  and  bit.  We  do  considerable  wiring  work, 
and  while  we  find  the  article  pretty  thorough,  thi?  method  of 
boriuK  hole--  1  u:  •  ir  hirmble  iudginent.  qnii-  1  jiiated.  With 
the  ni.iny  pa'.tui  Ijuriiiu  ni.ichines  now  on  Uif  uiijiket,  it  is  pos- 
sible it>  bore  holcfl  straight  and  in  line,  thus  not  only  saviiii;  much 
unnecssary  pullin^t  and  straining  of  wires,  but  at  the  same  time 
*a\:iic  .-ibont  10  [.' r  i  t  ;ii  amount  of  wire  required.  We  are 
of  tlir  opinion  that  many  elcctrici.ins,  especially  in  smaller  towns, 
would  be  benefited  by  using  these  improved  boring  machines. 
Okam.  Ma  Scorr  County  Tclcphonb  Company. 


THE  CASE  or  OOMKUTATma. 

It  is  well  known  that  some  commutators  will  run  for  years 
with  almost  no  attention,  while  others  need  constant  attention  to 
keeg  them  anywhere  iic:ir  gjod  condition,  a;  d  even  witii  good  at- 
tention they  arc  nut  wr;  iatiif;<ctciry.  The  lact  h  that  successful 
operati.iii  tif  .i  .■■:."iinini,,i(.?r  1^  <J:'i)eiidrtit  on  teriain  inherent 
qualitieii  m  the  machine,  r.ith*r  lisan  vn  tint  caie  which  is  bestowed 
after  it  is  butlt  and  is  in  operation.  There  ate  cases  iti  the 
writer's  knowledge  where  railway  generators  subjected  to  heavy 
overloads  at  times  have  operated  over  pcrioils  of  four  or  five 
years,  without  even  having  the  canuntttaton  so  much  aa  sand- 
papersd,  and  with  less  commuumr  care  than  any  other  madiincs 
operattaif  an  equal  ntunber  ot  inoatb&  Upon  iaq,i^  aa  to  the 
care  given  tft  die  coounatalors  it  was  learned  that  tiiqr  had  v«>y 
litth!  care;  in  fact,  the  least  of  atqr  madiines  in  the  atttiaii.  About 
all  that  was  necessary  was  to  keep  the  committator  clean  and  per- 
haps wiping  with  a  very  little  of  .some  kind  if  bibr;:r>n:  a;  in 
tcrx'als.  The  best  way  to  stop  siuirKing  a;  ".he  t.  uiuii.il:itor  is 
have  the  proper  design  of  machine  in  the  nrst  place;  asoirni: 
of  course  t>«at  the  msehine  is  prov:de  1  wlih  s>oo<1  bntslics  and 
brush  li':i!dri  ;  tli.d  •.vili  n  "I  ch.itlcr  ar.d  ih.'H  tin-  ljiiidie>  aro  placed 
at  the  neutral  point-  When  these  are  provided,  the  performance 
of  the  commutator  is  largely  dependent  on  the  inherent  qualities 
of  the  auchine  rather  than  upon  the  amount  of  care  the  commu- 
tator receives  in  service.  It  goes  without  saying  also  that  once 
a  conuHitator's  sttrface  is  in  bad  condition,  it  will  rapidly  get 
wma«,  and  here  is  where  "A  stitch  in  time  saves  nine." 

Cmcaoa  III.  J.  C.  RAMnaiL 

tNsntinicNT  m  locatino  sbokts  and  bbaw  leaks  in  ctao- 

•Tiic  crsctnrs. 

Fig.  I  herewith  shows  a  simple  home-made  testing  instru- 
ment for  locating  short*  and  heavy  leak?  in  electric  circuits 
which  will  doubtless  be  of  intcrc;.!  10  jciur  readers,  !  h.ive  used 
an  instrument  of  this  kind  for  many  years  with  excellent  re- 
sults, and  in  fact  any  one  with  the  dighlest  knewtodse  of  eteft- 


no.  I.— mTEOXENT  rum  uicatixg  sMMT'Ciacuna. 

:i  jc:ty  .nnj  riii,'  i!  in  trouble  or  repair  work  will  find  the  in- 
.iiruiuuut  ot  gital  value.  A  woimIcu  hoop  12  ins.  in  diame- 
ter is  fitted  with  Iwc  or  Jin  iry  binding  posts  as  shown.  Around 
the  outside  of  the  'luu])  is  wound  one  pound  of  No.  25  slngle- 
■  i.;i  :Mi  Mc.  d  ..  iipi  :  V.  I1C  .\i  indicated  by  the  arrows.  After 
the  coii  is  wound,  it  should  be  well  shellacked  and  covered  with 
tape  in  order  to  keep  the  wire  in  pl.ice  on  the  hoop  and  also 
to  protect  it  from  mechanical  injury.  In  connection  with  the 
hoop  the  operator  should  procure  a  bend  'phone  receiver,  since 
this  is  more  convenient  than  the  ordinary  watch  case  receiver, 
and  a  samll  bce-Mve  bncaer.  The  receiver  should  be  connected 
to  the  bindmg  posts  on  the  boop,  as  shown  in  the  akeicb  on  the 
fight,  the  cord  being  sniScientty  h»g  to  enable  the  operator  to 
manipulate  the  hoop  convenieiillir. 

When  testing  for  shorts  or  leaks  on  gas  lighting  or  bell  cir- 
cuits, it  is  taken  for  granlc<!  tb.H  the  operator  will  make  sure 
that  the  batteries  are  in  good  working  order.  In  te<ting  for  a 
grounded  '  ,  1  ircitif  is  completed  through  a  wjiter  or  gas 
pipe,  biij-zer.  battery  and  the  defective  circuit.  The  vibrations 
of  the  buzzer  cause  an  interrupted  current  to  flow  over  the 
line.  Hy  placing  the  receiver  to  the  car  and  holding  the  hoop 
where  the  biu^er  is  connected  to  the  line  the  vihr^ilion  tn.iy 
be  distiiKlly  heard  in  the  receiver.    By  following  wherever 
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(hr  sound  leads,  the  direction  Q<  the  cifcuit  iS  tttily  aiCcrlaiDcd. 
Where  the-  »ound  becomes  wcilwst  ind  llnwat  tndMtlllCt  i<  tlw 
tocation  of  the  defect.  This  lest  >lw  be  imde  on  dtctric 
liBlit  dnuHi.  In  s  More  where  there  ti«  manj  tiKlua  on  a  dr- 
eidt^  eueh  tnnlile)  M  ponctnred  twnilUfaB,  dMwt-ciKuited  eodictt 
■lid  switches,  require  tome  little  tbio  to  locate  ordinarily,  espceiil- 
\f  \\  tlic  switches  arc  in  gangs.    B7  the  096  of  thtl 


niL  3.— ucAnoK  OP  siioa.t>«meinr  nr  nrsmvMeiiT. 

i:y.<u:\  loc.iti' .11  i^f  .fcfect  is  quickly  asti-:  l.inifil  In  titvo- 
ralivc  wurk  where  a  iniiiiLicr  of  streamers  are  iim,  eacb  with  a 
large  number  of  'ikIiI^,  r  defective  lamp  or  socket  causes  a 
great  amount  of  trouble,  especially  if  the  time  is  limited.  With 
a  coil  of  this  kind,  however,  the  fault  is  located  in  less  time 
tlian  it  lakes  to  tell.  In  matcing  these  tests,  two  dry  batteries 
are  placed  in  leriea  with  the  buzzer  on  that  line  or  an  incandescent 
1.iinp  in  series  will  give  the  lame  results.  At  the  place  where  the 
interruptions  of  the  btttier  cease,  the  line  is  sbOTt-eircinted. 

This  is  illnstnrted  diacnmmaticalljr  in  Figa.  *  and  3^  which 
ifanw  n  ihort>dreiiited  twi^  and  eiectrio-light  teutn  napee* 
lifehr.  In  Fig:  *the  bnaaer  ia  fai  aeries  wifh  a  lamp  on  the  short- 
ctraiited  line.  The  doited  Hnea  indicate  die  travel  of  the  sound ; 
-.J  —   " — 


FIG.  3.— UCATHm  OP  MUlT-CiaCUIT  BY  HtSntOMENT. 

whercss  the  dash-and-dot  lines  show  that  part  of  the  circuit 
which  is  stIenL  la  Fig.  3  a  battery  is  placed  in  scries  with  the  buz* 
kt,  the  dotted  lines  showing  the  circuit  in  which  the  lonnd 
was  heard  and  the  daah-and-dot  Itnea  showing  the  circuit  in  which 
no  tonnd  was  heard.  The  positions  of  the  short  are  indicated  in 
both  instances.  Where  there  arc  a  ininibcr  of  shorts  on  the  same 
fine,  tfie  nearest  short  is  indicated  fir!>t.  .\ilcr  removing  this,  if 
the  bozzET  still  vibralei,  the  next  short  i*  located  in  Hke  manner. 


and  ao  on  until  the  line  is  cleared.  A  coil  of  this  kind  may  also 
be  uaed  tn  locate  concealed  pipe  in  building*  or  pipe  mdeigiound. 
llie  directim  of  the  ran  Is  indicated  as  well  at  all  branch  linea. 
When  used  in  inch  work  about  ooe-quarter  pound  more  of  wire 
should  be  added  and  five  batteries  should  be  used.  Useless 
tearing  up  of  floors  and  partitions  and  nieless  digging  may  thus 
be  avoided  in  locating  pipe  runt, 

Wasui.sgton,  U.  C.  C.  \V.  HRfRV. 

I  have  read  with  no  little  interest  \V-  Kavanagh's  method  of 
icvcrstng  the  polarity  of  a  «eueral<jr  3<  published  in  the  first 
issue  of  the  F.i.ectiitc  vi.  \Vr>in,ii.  and  while  the  method  given  is 
ingenious,  a  less  oslet;talious  method  i'«  available  in  which  the 
reversal  of  polarity  is  accomplished  by  means  of  the  series  coils. 
The  equatuer  and  drcnit  twitches  on  the  machine  are  all  single 
pole  and  a  twitch  with  a  discharge  resistance  &  provided  for  the 
thunt-field  drcnit  Suppose  cme  madune  to  be  in  servioe  and  the 
reversed  machine  to  be  disconnected  from  the  bui  bars;  but 
rtmning  at  full  speed.  The  shniu-field  switch  of  the  reversed 
machine  must  I-'-  iMied  after  which  the  equalizer  switch  of  the 
reversed  machine  may  be  closed  together  with  the  main-cir- 
cull  ■■.vit-li  controlling  the  scries  coil-  C, Trent  inm  the  ma- 
chine in  service  will  then  be  shunted  through  the  scries  coils  of 
the  reversed  machine  and  this  wiH  ntnally  he  sufficient  to  reverse 
whato'er  residual  magnetism  remains  in  this  latter  machine. 
This  fact  will  he  indicated  mi  the  voltmeter,  which  will  show  S 
snaU  voltage  in  the  right  direction.  The  shunt-field  circuit  may 
then  be  switched  in  and  the  machhie  should  at  once  begin  to 
build  up.  When  the  working  voltage  It  reached  the  other  mahi 
twitch  may  be  thrown  in  and  the  generator  given  its  share  of 
the  load.  If  the  amount  of  current  shunted  thronKh  the  series 
coils  of  the  defective  machine  is  insufricienl  to  reverse  the  resi- 
dual maxiu  "  -111.  ;hc  scries  circuit  uf  the  tiiacliiiie  in  *<  1  ,  may 
he  Apened  .mil  ihe  whole  current  from  the  niachim  fi  rccd 
thr  iipli  the  series  :  nils  of  the  reversed  machiui',  :.ini  uiulpr 
working  conditions  this  will  not  fail  to  cause  this  gemrator  to 
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luiild  up  properly.  With  the  generators  equipped  as  desortbed 
the  process  of  rc-reversing  the  polarity  of  a  generator  and  giving 
(he  machine  its  ioad  requires  iw  nore  time  than  that  consiuncd 
in  usually  building  up  the  machine  and  connecting  It  to  the  hu» 
ben.  Where  the  gencintor  it  not  provided  with  a  thunt-lidtf 
swildi  and  a  di^charRc  retisunoe^  It  is  best  10  stop  the  machine 
nnd  eHeet  an  o]<ciiiiig  in  the  ishiint-fleld  drcuit  by  insulating  (he 
brtuh  of  Ac  rheostat  from  the  contact  posts.   Where  the  gen- 
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erator  is  supplied  with  a  three-pole  switch,  the  lead  containing 
the  circuit  bre  ikc  t  .itid  ammeter  may      iei;i|i:-;rii'il>  di5>;oiitiert!-i: 
by  simply  trijiinri;  the  circuit  breaker  when  throwing  the  series- 
field  coils  in  parallel. 
BaooKLYM,  N.  Y.  C  Thouas  Jomes. 

A  dynamo  whtc'i  lia?  fiad  ils  po'.infy  reversed  may  be  re- 
reversed  much  tnoit  aii!ii*ly  and  quickly  than  one  would  be  led 
to  siipposc  from  Mr.  Kavaiiagh's  Icter,  published  in  the  January 
6  iuuc  Where  there  is  but  a  single  cenerator  in  a  station  the 
ctse  is,  of  coun«.  most  trouUesoine^  esiiedalljr  if  the  itatioii  is 
remote  from  rill  sources  of  current.  In  Mr  Kavanagh's  case  one 
machine  \va^  at  rest  and  the  other  macliin':  was  runninR,  the  ma- 
chine at  rest  having  its  polarity  rever«.<jil  Tn  rt-rcvtrhr  the 
polarity  of  this  machine  one  of  the  armature  terminals  of  the 
dead  maebine  should  be  disconnected,  and  while  the  circuit 
through  the  machine's  armature  h  tiius  opened,  its  circuit 
breaker  and  switches  should  be  closed  just  as  if  it  were  going 
i-itr,  >vr\:(;i;  Current  from  tl'o  Itr^  bai>  ••■.ill  ihin  excite  the 
field  ill  the  riyl'.t  direction.  Upon  opcnmg  the  switches  and  re- 
storing the  arnuture  conneetion,  the  dynamo  may  be  started  up 
and  put  in  circuit  with  its  mate.  Special  care  must  be  taken, 
however,  to  make  sure  that  the  armature  circuit  of  the  reversed 
machine  is  open  before  closing  thr  c'rcuit  breaker  .md  switches  to 
magnetize  it  properly  and  that  cither  the  main  switch  or  the  cir- 
cuit breaker  is  again  opened  before  the  armature  terminal  is 
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Fia  I.— UR.  riCK's  soLtmoir  n  ux  vaiafs  non.EM  in  lamp 
cowwBcnoirs. 

These  solntions  oonicide  with  those  submitted  by  Mr.  White. 
Similar  solutions  were  received  firom  J.  Lindsay,  Neur  York: 
P.  Mack,  Omaha.  Neb. ;  J.  Redmond,  Phil.idelphia,  Pa.;  II.  Rush, 
Seattle,  Wash.;  Kenneth  Spencer,  Richmond,  Va.,  and  H.  Sil- 
vester. Detroit,  Mich. 


The  following  solution  (Fig.  j)  is  intended  for  Mr.  White's 
exciter  ammeter  probleip  published  in  die  January  6  issue.  Two 
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FIG.  2.— GOIf  FOUND'WOUWP  OBNttATORS  IK  PAMLLBI. 

restored  to  place.  Faitnrt  to  observe  these  precatitions  will  re- 
sult ir.  .1  ^hort  circuit. 

Nkw  V..KK  City.  J.  Van  Dvke. 

.\  somewhat  similar  suggestion  has  been  reeeiTCd  from  G.  A. 
Her,  Thomas,  W.  Va. 


na  2.— Ml.  sacx'a  soummr  io  fwntBM  in  iHsnvMSifT 

coKKicnow. 

single^le  single-throw  switches  are  connected  across  on*  lead 
from  tfte  exciter  and  tiie  negative  bus  bar  as  shown,  and  a  two- 
point  switch  or  a  singlc-polc  double-throw  switch  is  ii'icd  to 
throw  the  ammeter  in  circuit  with  cither  exciter.  To  obtain  a 
reading  from  the  exciter  circuit  on  the  left,  the  two-point  switch 
is  dirown  over  to  contact  2  and  the  single-pole  switch  on  that 
side  of  the  circuit  opened.  To  obtain  a  reading  from  die  cireiiit 
on  the  right,  the  single-pKile  switch  in  the  circuit  on  the  left  is 
closed,  the  uvd-point  switch  is  thrown  over  n>  contact  3  ninl 
the  single  pole  switch  on  the  ri^t  is  opened. 
VicTOB.  Coi«  D.  C  McMeehan. 


MS.  WHtn's  moatSiis  ix  lamp  and  instrument  wiring. 

I  submit  the  aeoompeoying  diagram,  Fig.  i,  as  a  solution  to  Mr. 
Whites  problem  in  lamp  wiring.  Pofty-eight  lamps-  are  oon^ 

nected  on  one  side  of  ti  c  circuit  and  thirty-two  on  the  other. 
One  triple-ixJlc  double  uau.*,  switch  suffices  to  solve  the  prob- 
lem and  by  reference  to  the  diagram  it  will  be  seen  that  it  is 
impossible  to  throw  220-volt  current  either  through  the  iio-vdt 
lamps  or  back  into  the  transformer.  When  the  switch  is  thrown 
to  the  right  the  lamps  are  placed  in  multiple  across  the  iiO-volt 
main*  Throwing  the  .switch  to  the  left  places  the  banks  of 
lamps  in  series  across  the  2JO-v-'t  t-i.ains.  If  it  is  desired  to  cut 
out  either  circuit  at  any  time  three-pole  single-throw  switches 
may  be  installed  in  each  braneh.  Fig.  2  gives  a  solution  to  Mr. 
White's  problem  in  iBStrwncnit  connectioas.  The  ammeter  is 
connected  to  the  hinges  of  a  donble-pole  double-throw  switch  as 
ir  lii  i!cd  and  sinBlc-polc  single-throw  switches  are  connected 
across  the  exciter -circuit  leads.  It  is  evident  from  the  connec- 
tions that  the  circuit  may  be  kept  closed  while  changing  the  am- 
meter from  one  circuit  to  the  other.  In  operation  the  ammeter 
is  first  dirown  on  tbe  exciter  cireuit  and  the  single-pole  switch 
aerasa  that  cirenit  then  opened.  After  the  reading  is  taken  the 


FIC.  3.— MR.  M  MF-EHAN  S  SOLUTIO.V. 

1  noticed  Mr.  White's  problem  in  mstniment  connections  in 
the  January  6  issue,  and  having  bad  the  same  problem  to  solve 
some  time  ago,  the  metiiod  used  may  be  of  interest.  Fig.  4 
shows  a  rather  rough  sketdi  of  the  apperatna  made  for  the  pur- 
pose Two  wedge-shaped  pieces  of  wdl-seasoned  wood  boiled 
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in  paraffin  arc  tittcd  with  clips  of  spring  brass,  »*  shown.  These 
dip*  are  normally  in  oontact  with  each  other  at  their  outer  ends 
as  indicated,  and  caitli  dip  it  connected  to  one  lead  of  the  ex- 
citer drenit.  Pivoted  between  the  post*  uid  free  to  twiac;  is  a 
handle  of  wood  treated  with  paraliin.  One  side  is  filled  mtb  a 


(lent  that  when  switch  Na  2  i»  closed  upward,  swiichci  No.  6 
-mil  No.  7  arc  the  working  switches  and  switches  No-  j  and 
N  J  4  must  be  kept  open.  Ltkewfoe  tAta  awitdh  Ma  s  is  closed 
downward  switches  No.  3,  Noi  4  and  No.  5  are  the  working 
switches,  and  switches  Ma  6  and  Ma' 7  must  be  kept  open.  The 


>-iU  4. — MB.  AOOAMS  SOiLliliUN. 

piece  of  capper  which  wipes  agahut  a  contact  near  the  base, 
and  Ibe  other  side  is  fitted  with  a  ^cce  of  copper  ii.i  entire  lengih. 
the  pin  on  which  the  handle  swings  passes  through  the  copper 
strip  also,  th-rchy  n-..ilcini<  ctcitr-ral  connection  with  it.  The 
ammeter  is  ctj;.r,ccicrf  to  r\n:s<:  ::,-jul:i;e(l  strips.  When  a  re-iilin); 
is  desired,  say  of  the  cxt-itcr  nn  the  right,  the  Ii.tii-IIl-  i-.  -,wntig 
to  that  side;  the  spring  brass  clips  arc  separated  and  (he  am- 
meter is  placed  in  circuit  Current  then  flows  from  the  exciter 
to  the  clip  on  the  far  side  of  the  post,  down  the  copper  strip 
on  that  skle  of  the  handle  to  tiie  pivot  at  the  base,  through  the 
ammeter  and  back  to  the  copper  strip  00  the  near  side  of  the 
handk  to  the  dip  and  oat  to  the  exdler  drenit  again.  As  soon 
as  the  handle  is  swnog  to  the  other  side  tiia  brass  clips  snap  to- 
gether again  so  that  the  drenit  is  not  broken.  The  sketch  shows 
the  apparatus  bottom-side  up,  the  handle  being  normally  out  of 
circuit,  and  occupying  a  mid  position  where  it  i<  retained  by 
gravity.  The  apparatus  works  well  for  small  vxiiler  currents  and 
wSLi  found  very  convenient  for  other  purpo«e»  as  well. 
Newbcucm.  N.  Y.  M.  S.  ADDAMa. 

MB.  n.ACK's  raoiBUM  iir  Monui  wiRtNc 
I  submit  the  accompanyinif  diagram  a  solution  of  Mr.  R,  O. 
Black's  prnl>Ieni  in  mot<^r  wiring,  published  in  the  JaflOSry  6 
issue  of  the  Euectricai.  Would.  Two  scries  motors  ti«  con- 
mcted  to  a  line  shaft  and  it  is  rcqniied  to  give  the  sfmjdest 
arrangement  of  switches  to  eUain  the  faHowing  results;  One 
motor  only  in  circuit;  two  motors  In  series;  two  motnrs  in  paral- 
lel; two  fii-lds  in  par.illcl,  arniatnn  s  in  sorif  s;  t  .v  1  .c- ni  ii  n  ^  -  in 
parallel,  fields  in  scri<:s.  In  my  solution  1  li.ivi  tiult j vu; i  il  to 
inaVe  the  switchboard  as  nearly  symmetrica]  as  possible  so  as  to 
avoid  the  confusion  of  having  a  large  miniher  of  switches  ir- 
regularly placed.  Ficsidcs  the  douhlc-polc  single-throw  switch 
which  controls  the  current  from  the  mains,  live  double-pole 
double-throw  switches  .vid  two  triple-pole  single-polc  switches  arc 
employed.  By  reference  to  the  diagram  it  ^witl  be  seen  that 
switch  No.  I  diseonnects  the  whole  systetn,  Wndjag  Hat  oon- 
traller,  from  the  mains.  When  switdtes  No.  i  and  No.  a  are 
dosrd.  the  latter  downward,  cither  motor  may  be  placed  in  dr- 
ciiit  by  simply  clusiuK  \U  respective  three-pole  switch  and  clos- 
ing switch  No.  5  downward.  By  cU  sing  both  thrcc-pole  switches 
with  switch  No.  5  still  closed  dow?iward,  both  machines  will  be 
thrown  in  parallel.  The  motors  may  be  placed  in  series  by 
leaving  switches  No.  .1  .and  No.  4  closed  and  tVr  wii  l'  switfli 
No.  5  upv\  ard.  When  it  is  desired  to  place  both  fields  in  parnU' ' 
and  the  armatures  in  series,  switches  No.  ^  and  No.  4  are  opened, 
Switch  No.  2  closed  upward  and  -witches  No.  6  :ir  '  N  1  7  arc 
eloied  downward-    To  place  the  two  armatures  111  !'rr:ill<.l  and 

the  fields  in  series,  switch  No.  2  it  still  closed  upward,  and 
switches  Ma  6  and  Mo.  7  are  also  ckised  upward.  By  tradng 
the  eonnectmns  it  will  be  seen  that  the  current  always  enters 
the  anaatnrcs  and  fields  in  the  same  direction,  so  that  there  is  no 
-  of  reversal  on  changing  connections.  It  will  also  be  evi- 
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direction  in  which  switch  Xc  is  closed  always  indicates 
whether  the  top  or  bottom  switches  arc  to  be  used.  It  will  also 
be  evident  that  switches  No.  6  and  No.  7  arc  a' 0  1  -  i.  j  in 
the  same  direction:  cither  both  up  or  both  down.  The  srl.cmr 
is  not  fool-proot  because  a  short  circuit  would  occur  if  uitlirr 
switch  No.  J  or  No.  4  were  closed  while  switches  No.  6  and  No. 
7  were  working  and  vice  versa.  As  a  precaution,  therefore,  the 
controller  should  he  provided  with  an  automatic  circuit-brcalcer 
or  tnrerload  rdeaae^ 

Eaton,  Ins.  Ckibib  A.  Etawb. 


I  beg  to  sugKest  the  following  solution  of  Mr.  R.  A.  Black's 
scricji  motor  wiring  problcnt  in  the  Eixctucal  Woeuj  of  Jantiary 
d    A  vcdal  knife^witch  amagement  is  used,  built  up  from 
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standard  parts  and  consisting  of  four  hitii<<'  posts  s'  ith  blades  and 
four  other  post*,  In  the  accompanyi;  .:  •.  Iin  r.iti  11  thj  hinges 
;^re  at  points  I,  ^,  6  ami  R.  To  obtain  the  tlcsircd  results  the 
foHowiiiR  connections  must  be  made  by  the  knife  blades:  Motor 
A  alone,  1-2,  7-8j  motor  B  alone,  3-4.  s  <>:  motors  in  scrici.  2-3, 
6-7;  motors  is  parallel,  1-3;  3-4,  5-fi,  7-^-  ■irm^itur.  s  in  parallel, 
fidds  in  series,  i-B;  3^,  6-7:  armature*  in  series,  fields  in  parallel, 
3-j,  74.  Care  mnst  be  taken  In  choosing  the  knife  switch 
that  the  handle  dears  the  posts  in  the  switch  positions  i-3,  3-3, 
6-7  and  7-8. 


YoNKERS.^V.  Y. 
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IMPROVEMENTS  IN  APPLI- 
ANCES AND  APPARATUS. 


Fne  Plug.-  Fig.  3  is  a  mcImmmI  elcvatiaa  of  w 
fuse  plug  recently  patented  ty  H.  T.  Fliiste.   A  metilBe  ihcn, 
open  ai  oii«  end  and  dosed  at  the  opposite  end  by  a  head  of  poc- 


Altemating^Ciirrent  Motor  Reveraer. — A  simple  iion-«park- 
ing,  quick-acting  aieans  of  mcrsiqg  alteroaliiigi«nrreiit  aiolon 
inctuMly  wat  teeeutljr  patented  hgr  E.  H.  Porter  and  E  Cnnitr. 
It  Is  wdl  kaoira  that  any  atemating-corrcnt  oMilor  can  be  re- 
versed m  rotation  by  reversing  the  relative  direction  of  the  car- 
rcnt  in  any  one  of  its  independent  encrgiiing  circuits.  In  the 
circuit  to  be  reversed  two  alternating  e.m.Cs,  <ir  currents  of  op- 
posing pli.Tsc  ri.hition  in  itrirs  'iraic  sum  it  zero,  are 
supplied.  By  wiakenif.g  titlier  oi  ihe  t.in  i"^,  or  ihort-circuiting 
it  eiiUrcly.  tile  other  cum'  is  left  In  (luitly  nr  fully  supply  the 
current  ni  tlie  desired  direction.    One  application  is  shown  in 


FIC.  I. — .\I.TEIt:<AnNC-CL'RRe.NI  MOTOR  REVFJISCa. 

Fig.  I.  whtdi  is  a  diagrammatic  view  shmong  an  induction 

motor  with  reversing  tr-insformers,  short-circuitinK  contacts  and 
regulating  solenoid  with  core  in  conjunction  with  an  aitcrnating- 
current  source  of  supply.  It  i?  evident  that  wlun  the  upper  cuu- 
lact  connected  with  the  f^eomdriry  ami  the  other  secni'liiry  con- 
tact <  u:uiected  to  the  solenoid  ,iro  l)r..iixlit  tugrthcr,  tlif  secondary 
winduig  of  the  transformer  on  the  leit  short-circuited,  thereby 
neutralizing  the  uiipoilancc  of  the  priniarj  of  thi^  transformer 
and  applying  the  full  c.m.f.  to  the  primar>'  of  tl)e  ether  trans- 
former and  hence  to  the  secondary,  thereby  energi'ing  the  circuit 
in  a  given  direction.  An  opposite  result  is  obtained  when  the 
transformer  at  the  right  is  short-circuited  in  the  manner  de- 
scribed. The  movements  of  the  oontacla  are  coatraUed  by  the 
solenoid 

The  "^pper"  Belt  Fntener^BaglNrrrfRc.  of  London,  de> 

K-ril>cs  a  method  of  jointing  bells  which  appears  to  have  ilectded 

advanlagef  over  many  other  nieans  of  obtaining  the  same  result. 

■|  lu-  old  way  of  l.icing  the  eni!-  '  I  ii'kcI'kt  is  iniMit: - f.n ir_\ 

for  many  nasons,  and  most  ni  '.in-  p.it'.-ir  Listeners  tin  tin  market 
project  fri-ini  tin  l:;ak  of  the  belt  sn  L-iH.;i  .1  \v.>._\  .n  ;o  prevent  tlie 
back  surface  from  working  over  the  pulley.  In  the  method  iilu*- 
trated  herewith  both  sides  of  Ihe  belt  arc  the  ^a^)c  and  the  joint 
is  very  tle.vilile    Th<'  « ire  hook^  have  one  m  U-  shorter  than  the 


nr.,  riiK  '  1 !  trrm"  nu-T  F.\sti:KCR. 
Other,  and  a  series  of  them  (a  placed  in  grooves  formed  in  a  brass 
anvil  ui«ed  in  making  the  joints;  the  long  and  the  short  sides  of 
the  pins  alternating.  The  two  ends  of  the  belt  bcii«  cqn^iped 
with  a  row  of  the  hooks,  a  hinge  pin  of  raw  bide  is  drasm 
through  Ihe  joint  as  shown  in  the  lower  illustration.  It  is  stated 
that  belu  may  tw  rapidly  jointr.i  hy  this  method  and  the  fasten- 
ing is  cheap,  flexible  and  very  strong. 


FU;    ,t      H'SK  n  L'lJ. 

celain  or  uiIrt  msulalniK  material,  is  provided  wiiii  an  msiilat- 
ing  lining.  A  pair  of  spring  clips,  having  adjacent  laces  concave^ 
is  electrically'  connected  to  a  small  plitc  on  the  top  of  the  plug. 
A  second  pair  of  metallic  spring  clips  which  project  beyond  the 
open  end  of  the  shell  are  electrically  cotmected  with  the  threaded 
shell  by  means  of  small  bolls  or  rivets.  It  will  be  seen  that  one 
pair  of  spring  dips  engages  one  of  the  metallic  ends  of  the  ordi- 
nary enclosed  fuae^  wUb  the  second  pair  projeetiog  outside  of 
the  threaded  shcU  receives  the  otiier  end  of  the  fuse  case.  The 
porcelain  cap  is  threaded  so  that  it  may  be  xrewed  over  the  end 
bf  the  fuse  plug,  which  has  the  outwardly  projecting  clips,  the 
opposite  end  of  the  plug  being  adapted  to  be  screwed  into  a  cut- 
out. By  means  of  thii  construction  a  fuse  may  he  conveniently 
reniiived  from  the  plui;  without  the  necessity  of  unscrewing  the 
latter  from  the  t  ut-out  I  liKk  :r.  which  it  is  used.  The  condition 
of  the  fuse  can  also  be  ascertained,  since  with  cartridge  fuses 
of  the  ordinary  construction  the  indicator  opening  will  be  in  plain 
view  when  tite  fuse  case  is  in  operative  position.  A  modificatioa 
is  shown  at  the  right  of  die  cngravii«g. 


Oil  and  Water  Separator.— Many  devices  have  been  in- 
troduced at  various  times  for  the  purpose  of  separating  water  or 
oil  suspended  in  minute  form  and  carried  along  in  cuRcnti  of 
steam,  as  either  of  these  fluids  is  generally  otjertionaWe.  An- 
other desigD  added  b  the  list  is  described  in  The  Mtekoitial  Bif 
sbutr,  of  London.  The  general  constmction  will  be  percdvud 
from  the  illustratians  heiuwilb.  Two  concentric  cylindrical  rows 
of  angular  strips  of  metal  with  dight  vertical  spaces  between 
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them  are  amoged  so  that  the  strips  break  Joint.  In  thia  mannor 
the  inner  row  interccpU  any  suspended  matter  passing  between 
the  interspaces  of  the  outer  one:  By  thia  SMons  an  extensive 
contact  surface  is  <teatred.  a  detail  srfiidi  is  an  important  part 
in  separation,  because  the  water  or  01!  must  adhere  to  it  until  it 
drains  into  the  well  in  the  baM-,  which  is  fitted  with  tllC 
gauge  glast  and  blow-off  arranxement. 
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Detachable  Ekctrinl  ConiMctioiL^With  the  purpose  in 
view  of  providhig  un  electric  plug  wlikii  could  be  euily  infeitcd 


Fig.  9,  herewith.  By  reference  to  the  illusiratiun,  ii  will  be  mhii 
that  the  wire  is  covered  with  a  rubber  compound,  then  a  protect- 
ing fabric,  followed  by  a  fire-proof  j.ickct,  rubber  cement,  wire 
armor  and  fire-proirf  compound  in  the  order  named.  The  wire 
armor  b  el  the  dotdjr  mm  Idnd,  wMcfa  is  capable  of  i 
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in  or  niMwed  from  a  socfcet,  A.  N.  Lawrenoeii  Jr,.  has  patented 
the  denoe  shonvn  in  Pig.  5.  The  plnK  is  provided  with  a  re- 
cessed lower  face  containing  the  binding  post  nuts  for  securing 
the  ccrductorb,  while  the  outer  -.iiic  ot  tli,  pIub;  is  farmed  with 
reccs-sfs  adapled  to  contain  spring  cohIiki  tint:':?  wliicli  Ate  con- 
nected to  one  terniinal  as  iiidii;Hi-il  1  he  \i]uit.  m:iy  be  siiovcd 
directiv  into  the  ^Mckti  t  j  its  seating  position,  the  spring  contact 
fingers  rctirini;  imo  their  recesses  when  passing  over  the  projec- 
tions of  the  threaded  shell  and  springing  out  again  into  contact 
uritb  Ihe  grooves  when  the  flog  is  sealed. 

Another  device  of  the  same  general  character,  patented  by  Mr. 
Lawrence  is  shown  in  Fig.  6.  The  plug  has  a  portion  which  is 
SBMUsr  in  diameter  than  the  internal  iliaiMtier  of  the  aochei,  and 
vrajccting  from  the  ouior  suriaee  ol  tiiia  portion  is  a  spring 
fomfalg  one  tcnBinal  of  the  ptag.  This  spiing  is  compicsicd 
towsrd  the  surface  of  die  ping  when  the  latter  is  inserted  and 
as  soon  as  the  plug  is  seated  engages  (he  threads  and  hl>Ids  the 
plug  in  place,  at  the  same  lime  forming  a  good  electrical  connec- 
tion between  the  plug  and  socket  A  side  devatioa  of  the  plog 
is  shown  in  Kig.  7. 

Push-Btitton  Switch. — The  Electrical  Enginter,  of  l^ndon, 
publishes  the  particulars  of  the  push-button  switch,  shown  by 
Fig.  8,  herewith.  In  this  switch  the  "on"  and  "off"  positions 
an  oblaiaed  by  alternate  nwvenents  of  the  hnlton  widdi  tnras 


I 


ne.  &— roiB-nmo*  iwrcb. 

a  small  fatehet  on  its  ,i\h.  Across  the  di.Tnictrr  01  this  r.itchet 
is  fixed  the  bridging  piece  which  closes  the  jwiich.  The  p-urce- 
lain  holder  !•*  made  in  two  piece*,  and  the  terminals  arc  so 
arranged  that  for  wiring  it  is  only  necessary  to  remove  the  top 
ring  and  nipple  without  withdrawing  the  porodain  from  the 
bodjr. 

nti»Aroof  ynnr-ln  order  to  pnnMe  in  a  single  article  an 
armor  conduit  eonurining  an  hisnlated  lireiwoof,  wcather-proof 

conductor  capable  of  internal  and  eternal  use  in  all  the  positions 
which  have  heretofore  required  the  osnal  lead  or  iron  pipes,  in 
which  the  specially  prepared  wires  have  been  fished  or  inserted, 
Amanda  M.  Lougcc  has  patented  the  fire-proof  wire  shown  by 


l>cnding  without  injury  and  may  also  be  woven  very  tighdy  in 

place. 

Apparatus  for  Controlling  the  Feed  Water  Supply  to  Boil- 
ers. The  accompanying  illustration,  taken  from  the  .'./tv /iijiiifaf 
llngineer,  of  Ijondon,  show*  an  arrangement  for  cuntroK:.  s  ihe 
supply  of  feed  water  to  boilers  in  a  simple  and  effective  manner  .\ 
piston.  A,  is  formed  integrally  with  a  check  valve.  B,  correspond- 


no.  la— mv-wATia  €OKiwiun. 

ing  lo  the  usual  diedc  valve  situated  on  the  feed  pipe  to  the  boiler. 
Water  Cram  the  punip  passes  to  the  chedc  valve  hy  way  of  tlie 
paasag^  C,  and  when  Hm  valve  is  lifted  peases  to  the  boiler  by 
the  pip^  D.  The  pistoo  is  an  easy  fit  within  the  cylinder  con- 
naelBd  to  Aa  check  valve  casing,  and  the  whole  arrangement  is 
situated  outside  the  boiler.  The  space  .ibove  the  pistnn  is  cn- 
nected  lo  the  boiler  by  a  pipe  entering  the  normal  steam  «pacc  of 
the  boiler.  Ihis  pipt*  i-,  however,  so  situated  that  when  the 
water  in  the  holler  rrsoN  niuinly  high,  it  can  pass  through  the  pipe 
lo  till-  :icc  ab'ive  the  r  i-iti  n  Therefore  when  water  is  pumped 
into  the  boiler,  and  the  check  valve  rises  and  falls  during  the 
pumping  action,  the  piston  has  to  displace  the  water  above  it  be- 
fore it  can  rise.  The  piston  is ,  forced,  therefore,  to  act  slug- 
gishly and  the  cfaccic  vaU  c  is  prevented  from  opening  wide,  there- 
by limiting  the  supply  lo  the  boiler.  By  means  of  a  valve  on  the 
pipe  joining  the  cyKnder  with  tin  tadier,  the  retarding  action 
of  the  water  on  the  movement  of  the  dieek  valve  can  be  regu- 


Indkating  Fime. — C.  W.  Rhoades  has  patented  the  indicat- 
ing fuse  shown  in  section  by  Fig.  it.  The  improvement  r<  n  -i' 
In  providing  the  fuse  with  means  for  indicating  its  condition  im- 
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mediate  upon  Uewing>  A  lunged  spring  indicator  is  held 
against  the  amfsee  a£  the  fuaa  cariqg  means  of  •  drnad  or 
wfre  whidi  pssies  around  tta  eadoaed  fuse,  as  ahowii.  When 
the  fuse  blows  the  thread  is  idcased  and  the  hinted  spring  mdi- 

cator  flies  upwards. 
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E.  L.  Ogle  hu  pMcmed  inpravenicnts  in  enclosed  fuses,  which 
consist  in  providing  the  fu»e  with  means  for  indicating  its  con- 
cluion  merely  by  visual  inspection  and  for  protecting  the  heat- 
affcctcd  mediuiiL  The  tally  fuse  is  exposed  on  the  outside  uf  the 
iIkII  or  hid  in  a  anitable  recess  and  covered  with  a  layer  of  cheni- 
kaliy  treated  paper,  which  becomes  discolored  by  heat  Tliie 


paper  ii  coveted  Iqr  a  ilicat  of  miea,  lo  diet 
tiiere  will  be  no  danger  of  Bre. 


the  fnie  bkmt 


Blow-Off  Valve. —  tig.  ij  hiri^ith  shows  a  n-ccnily  di- 
aigned  blow-oS  valve,  which  combines  in  one  casing  a  rutary  valve 
and  a  rotary  hollow  plug  or  shell  in  such  a  manner  that  both 
valm  are  operated  by  a  common  spindle,  one  valve,  however, 
being  opened  before  the  ether  and  dosed  after  it  Thii  ratve 
ic  dctcribed  in  Tkt  MtekatdMl  Bnpmn,  of  London.  A  rotary 
disc  A  fwntehed  wUh  an  opeaiag  B  worica  on  a  seat  C  having 
a  similar  opening  D,  which  ii  opened  and  dosed  by  turning  the 
disc,  the  opening  movement  being  governed  by  a  stop  F  on  tlie 
spindle  and  a  corresponding  stop  C  on  the  cover  of  the  valve 
casing.  In  combination  with  the  disc  and  turned  by  it  is  a  hollow 
plug  H  working  in  a  seat  in  the  ca-in«  and  provided  with  an 
opcniiiK  in  the  wall,  which  when  hrnu^'ht  intj  aKrecnuiit  wil!'. 
the  opening  J>'  in  the  casing  forms  tlie  oiillet  The  cmstriictidn 
and  arrangement  are  such  that  when  the  >|iindle  is  turned  for 


the  purpose  of  opening  the  valve  the  outlet 


plug  opens 


ivat  and  is  fulljr  opened  bciiir<  iiu-  outlet  through  the  disc  valve 
begins  to  opcni  and  conversely  when  dosing  the  valve  tlie  outlet^ 
in  the  ping  rcmtin*  open  wtil  the  onUet  in  the  disc  valv«  is  Mtf 
doeed;  so  dut  fiie  ping  is  neitiier  being  opened  nor  being  closed 
while  there  is  a  How  through  the  caahig.  The  faces  of  the  plug 
and  seat,  upon  which  dependence  is  based  for  securing  tightness, 
are  therefbre  not  subjected  to  the  passing  currents  when  blowing 
thrana^  The  mcdianism  is  so  deeigiied  that  as  soon  as  the  ping 
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is  iu!l  .    r  uu  il  :t  rniiain^  vMtii  nary  in  that  iHi»ilioii  until  the 
.  ■.      iti  upciiiiiK  iiiuvcment,  aiiJ  a'l-o  remains 

stationary  while  the  di>-c  vaUc  is  closing.  1  Iil  ailvaiitagc  of 
this  arrangement  is  that  the  backing  and  edges  of  openings  of 
the  plug  or  cock,  or  of  its  seat,  are  at  no  time  subjected  to  the 
scouring  action  of  fluid. 

8«riieli  Flng  with  Electrical  Fuac— .Mcxandcr  Hcpkc  and 
Knrt  Diener  have  jointly  invented  the  fused  switch  plug  shown 
by  Fig.  14  herewith.  Tt«o  ftuc  wires  are  provided  within  the 
plug  body  and  are  connected  to  the  contact  screw  shown  at  the 
bottom  of  the  flliulration.  The  upper  ends  of  the  fuse  wires  ter^ 
minate  in  two  conuct  pieces  which  are  situated  in  a  dise  of  in- 


sulating material.  In  lhi^  sa::;e  ili<c  are  aNn  fixed  two  Other 
contact  pieces  which  by  means  of  wins  arc  connected  to  the 
screw-threaded  metal  shell  forming  the  contact  with  the  plug 
socket.  Above  the  disc  is  a  second  disc  of  insulating  matetialt 
which  is  provided  with  a  metal  plate  so  eonsiructed  as  to  form 

an  c!cc1rir;cl  ci>niiccli.  m  lietiverri  r,ne  of  the  Iw-i  cijririct  pairs. 


rnaa.  14  Am  iSr-awncB  lun  wm 


When  the  ping  is  iseerted  in  the  socket  the  current  flows  fmn 
the  lower  contact  screw  through  the  fnse  to  a  ooetact  to  the 
metal  plate  on  the  upper  disc,  through  the  other  contact  to  the 
shell.  When  the  fnse  blows  the  tipper  disc  is  turned  by  means 
of  a  handle  so  that  die  metal  piece  on  the  bottom  of  (his  disc 
comes  in  contact  with  the  second  contact  pair.  \  modification 
is  shown  in  Fig.  15,  where,  tf  the  upper  funic  blows,  the  plug  is 
pushed  downward  ao  aa  to  engage  the  nnder  fuse. 


Crane  Motor  with  Electric  Safety  Brake.  The  fJ.  i  tritian, 
of  London,  describes  a  crane  motor  with  electric  saie(>-  brake 
bnilt  hf  Didk,        ft  Co.,  a  view  showing  this  latter  attacb- 


I.LltrmC  SAKETV  lUl.\Kt  FOa  CKANE  Moioa. 


nieni  being  nm  tt  in  Hig.  16.  This  brake  is  formed  in  an  exten- 
sion of  the  coiiitniitat'ir  bearing,  an  annular  space  being  provided 
•n  which  is  carried  an  exciting  coil,  E.  On  the  extended  hub  is 
carried  a  con-.cal  tasl-sleel  rim;.  A',  which  i^  free  to  move  later- 
ally. In  thiy  nii^;.  nIccI  >priiix-  are  c.irried.  which  normally  tend 
to  piivli  the  riiiK  .iway  from  the  face  ui  ■.to-  ni.i«n!l.  .\t  the 
extreme  end  of  the  motor  shaft  a  malleable  iron  en  uii,  C,  is 
keyed.  When  the  motor  is  disconnected  from  the  p  .v^cr  circuit, 
the  spiral  springs  thrust  the  conical  steel  ring  into  the  crown. 
If  current  is  switched  on  the  electromagnet  liccomes  energized, 
and  the  action  overcoming  the  thrust  of  the  springs,  the  ring  is 
attracted  to  the  face  of  the  tM^met,  which  leaves  the  crown, 
and  consequently  the  thaft  free  10  revolve. 


Fknviwv  z.  1906. 


ELECTRICAL  WORLD. 


m 


QUESTIONS  AND  ANSWFRS.  ^. 


\\  r  have  63'kw  ajtrnutor  haTing  12  poles,  I;-  jnnviturc  i  ■-Ii  swi  a 
speed  of  1,400  r.p.iiL.  For  *pt€i^  scAkoat  »e  vast  to  reduce  the  6p«cd  (0 
m  f«ak  Md  ylM*  •4  coo*  {■  tt«  ■rawumi  dvuMiOf  Iha  Mttbw  •! 
Mtun  UumL  Cm  «•  4»  ikto  lad  <b«ri«  ir«<  lanilMr       W.  f.  W. 

You  nay  leiliioe  flw  4peed  by  duk  lacttti  lad  obteia  (be  same 
voltage  as  before,  but  the  machine  would  deliver  onty  one-balf 
of  the  former  current.    The  fre<juei>cy  would  also  be  halved. 

Ctn  yoH  giv«  nw  a  cticap  »nd  pi.ictkal  »ny  of  praducin*  a  doll  black 
finish  on  copper,  lucb       19  used  ou  twitcfaboarU  inouitinetils ' '  .\.  I'-.  B. 

Dip  Ihf  I'ojiper  in  a  solution  consisting  of  cartwnate  of  copper 
dis$i/.vcd  I;-  .jiimonia.  and  allow  the  copp'  r  t  1  ri-uiain  in  the  solu- 
tion umii  ilic  desired  tint  is  obtained.  Another  solution  which  is 
very  widely  used  cunsist^^  of  ',4  lb.  verdigris,  ^  Nt,  Slit  aoda, 
14  lb.  carbonate  oi  ammoaia  and  3  pinto  of  water. 

I  km  a  HaipoiWMl-vaand  nolor  opandiw  «i  a  m'wM.  aiicult  wMck 
■akd  «  amperca  wheo  startinE,   and  tM.  Mot  10  IMC  a  nL^ninK 

nilMtac*  Ihr'e  miurMy  it  mucb  ipwlrim.  Can  I  lite  a  C':n<lc'i|.<rr 
in  some  way  to  ksscii  tliia  arciitii?  1'.  t«.  I''- 

A  condenser  will  have  no  effec%  whatever  in  lessening  the  arc 
u  Ibe  bru«be»  oi  yonr  motor.  We  know  of  no  means  ot  lessening 
ihb  arc  eseept  poctibly  by  oomiectitif  aa  indiKlatioe  «oit  in  aeries 
with  the  motor. 

FISMC  live  oe  Ike  damaddai  Car  a  ipirii  c«!t  larce  enough  tn  opiritie 
irirdMi  tthamlqr  oetftt  <W  •  di«l«icc  of  one  mile  ovciland.     B.  T.  H. 

At  least  a  MKib  aiMulc  coil  should  be  used.  A  coil  of  this 
liae  may  have  A»  ioUowing  dimensions;  Length  of  core,  u  in.; 
diameter  of  oor^  tH  in.;  pirimary  ooU  dwttld  have  two  layers 
of  Nob  ta  B.  &  S.  cofpcr  wirc^  ttooodaiy  coil  ahonid  be 
made  op  of  7  pounds  of  No.  ^  B.  ft  S.  copper  wire ;  Uie  core 
should  be  made  of  No.  22  B.W.G.  soft  iron  wire;  the  condenser 
for  the  coil  should  have  60  sheets  of  tin-foil,  each  10  in.  x  5  in. 

What  cff«<t  will  a  decrease  in  the  line  voltage  have  on  the  amount  of 
caireut  taken  by  a  slituH-wouod  motor  and  by  a  series  »ound  mowi.'^ 

A  decrease  in  the  &m.f.  tmpressed  on  the  motor  terminals  of 

cither  a  shunt-wound  or  seriea-wouod  motor,  causes  a  decrease 
in  speed;  and  with  an  ordinary  load,  if  the  speed  at  which  the 
load  is  driven  be  lessened,  the  power  dciivcnd  bv  t-".t  mntor 
is  lessened,  and,  therefore,  the  watts  needed  by  Uic  ::'.r>iur  re- 
duced in  value.  Whether  tlic  current  has  been  dccrc.Tscii  or 
jsat  dejiends  on  the  relative  ciiatiK«s  iu  the  value  of  the  poucr 
*  delivered  and  the  terminal  voltace. 

Why  eboulJ  3  coil  on  a  arnuturc  h'.irn  out  when  tiM  Kwe  waiiairtaisr 
Ksments  to  which  thi!  coil  ki  ennneciid  aic  ).lion  circuHcd'        &  8.  J. 

The  odi,  segments  and  the  short-circuit  between  the  scg- 
nenta  lonn  a  oomplele  citcuit  having  a  low  resistanee.  The 
sidca  of  thcacoil  which  are  oo  the  armatiire  cut  acraas  the 
BMgnetie  lines  of  the  pol^pieoes  and  have  e.m.i't  set  vp  in 
(hem.  Sitice  the  resistance  of  this  closed  dveuit  is  vety  lew, 
It  :^  <.inU  necessary  to  have  a  low  cm.f.  set  up  in  the  active  portion 
of  the  coil  in  order  to  forc^'  a  vety  l;irgt;  current  through  the  coU 
and  the  two  short-circuited  cinninutr.liir  bar?.  The  heating  action 
of  this  large  current  i>  iistully  ^ufhcicnt  to  burn  out  the  coil. 

How  niMy  I  cut  out  n  donugrd  coil  from  an  armature?  K.  K.  K. 

Disconnect  the  damaged  cail  from  the  cnmmutator  and  after 
cutting  off  the  leads  insulate  Uie  exposed  parts  with  tape.  Then 
connect  the  bars  to  which  the  leads  of  the  damaged  coil  were  con< 
neetcd  until  a  wire,  or  jumper,  as  it  is  commonly  called,  of  the 
same  size  as  diat  nted  in  the  winding.  To  remove  the  coil  en- 
tirely it  will  be  necessary  to  cut  the  band  wires  or  remove  the 
wedges,  and  raise  a  sufficient  nundier  of  leads  and  coils  to  permit 

.e  retiii>'..il  of  the  defective  coil,  after  whidi  a  new  ooil  may  be 
put  in  place. 

I  ftctatiy  ttsd  aeeoaM  hi  •  daily  paper  to  the  eiteci  tbat  a  whdnt 
tckgrairii  aralcm  nay  Iw  nacd  ta  locate  precious  mctala.  b  (Ms  prae- 
ttcsUs,  ar  Is  II  nsftir  a  daily  newspspcr  yarn?  £>  K.  W. 

We  doubt  Ae  aoeuracy  of  the  statement  The  ofammeter  has 

been  used  with  snccesj  in  mining  operations  by  measuring  the  re- 
listaiicc  between  two  stakes  driven  welt  in  the  ground.  A  metaHf- 
eroiis  vein  would  of  course  have  a  low  resistance  as  compared 
with  the  resistance  of  dry  earth,  and  its  direction  cuuld  Li«:  iairly 
wtil  located  by  this  means.  Whether  the  vein  contained  precious 


metal  or  merely  titaniferous  iron  ore  oonld  only  be  asoertaiaed 
by  the  laboriona  and  primiiive  process  of  digging. 

We  src  nraalav  ■  ■wtartrtTstsr  m,  the  bruabes  ef  whIdi  (ne  eon. 

lidcrable  trouble.  The  copper  Uriishes  cut  ibc  coRlniul»!':i;  on  ine  iMe 
and  reversing  ibc  britfrhrS  uives  no  remedy,  the  outsiir  brush  cilttiDf 
despite  all  wc  can  d«.  Oo  aooiliei  macblttt  tlx  cartoo  brushes  are  so 
noi»y  in  operation  that  anc  HO  bsnUy  htsr  annalf  «p«ak.    How  may 

lliib  Iw  remedied?  1*. 

Since  [.  .  .  i  iiiii;  tilt  lii;:$hes  docs  not  remedy  y  -ur  t.-on;  le, 
it  is  evident  that  the  fault  is  in  the  bruih  holder  and  not  in 
the  brush.  The  noise  of  cstbon  bru'-h-s  may  be  lessened  to  a 
great  extent  by  sandpapering  the  brushes  to  &t  tlie  commuta- 
tor better  and  by  occaaiaaally  lubricating  the  eommnlalor  widi  a 
tittle  vaseline. 

Kindly  Satann  me  as  te  dw  pffatdple  *(  apeialkai  vi  tba  Tirrill  ref. 
ulalor.  j_ 

riic  automatic  potential  regulator  devised  by  A.  A.  TirriU 
rapidly  opens  and  doaes  a  shunt  across  the  generator  field  rtaeo< 
Stat  The  regulator  has  a  main  control  magnet  and  idav;  the 
former  tsleing  power  from  the  bus-bars  or  from  potential  wires 
brought  back  from  the  center  of  dislfibution,  and  operating  the 
main  coittactSL  Ely  meana  of  a  springy  the  magnets  are  nr  ranged 
just  to  open  and  close  these  contaelt  at  the  desired  voltaee.  By 
this  means  one  of  the  differential  winding.-:  of  a  relay  is  opened  • 
and  closed,  thus  lousing  a  simultaneous  opciiinK  and  closing  of 
the  ffl'iy  ■  ititacts  which  throu.s  in  and  out  the  fie!d  rheostat. 

A  mine  haulage  plant  futnislirs  current  at  .270  reitt,  wbitb  ia  traiu- 
miuad  mut  oiik.  Half  •(  tbe  line  the  load  «qasls  aBpens  and  at 
otber  Uwas  t«»  ampere*.  Wbcn  inns  the  mixlnuin  eurreo*  tlie  dnip  Is 

106  lifaiy  Iu  nive  us  EDoJ  i.er\  ice.  Would  it  be  better  10  diaBaS  UM 
"•irviti;  to  alternating  current  and  use  rotariis  to  convert  t!i*  cutrCflt  at 
the  place  of  coni'iti  piion.  or  float  storage  batteries  on  the  pruent  system 
to  net  as  a  son  i:t  t.-n  i^j^  (?_ 

i  lic  question  resolves  iLself  to  one  of  cost.  To  scrape  the 
direct-current  etjuipmcnt  and  install  an  alternator  and  rotary 
converter  may  or  luay  not  be  advisable:  but  the  addition  of  4 
storage  battery  large  enough  to  take  the  entire  load  in  case 
i>i  mish.-tp  to  the  main  plant  also  presents  disadvaotages.  Genet- 
alty  a  mi.\cd  service  should  be  avoided  unhsa  the  saving  ia 
cost  of  operation  more  than  justifies  it  You  will  probaWy  ind 
it  cheaper  and  more  convenient  to  use  a  storage  battery. 

(t)  Bcetntlr  in  mmimam  tm  Mmttbm  calt.  I  aadsad  Ike  wUt*  at. 
ton  iaaalaiisa  bad  bmmi  tMea.  Is  (las  4w  ta  cbtwical  sMioa  bslwesa 
tiie  eopptr  and  ths  abtflac,  or  bctweca  Ibe  csMan  aod  Iha  sbdlant  (a) 
Would  Ibis  ag«el  the  lasalttjiis  propaitr  ef  il»  eouoor       F.  C  P. 

A  green  ooil  is  an  evidence  of  bad  constmedoo;  that  is,  so  far 
as  the  insolation  is  ooocemed.  Ordinaiy  sMIae  ia  compciad  ol 
from  14  to  ly  separate  and  diadnct  adds,  any  one  of  wbidi  acdng 
on  (he  ctypcr  would  product  the  result  mentioned,  la  htH  when 
very  fine  wire  is  us^d  in  a  coil  and  saturated  with  .shellac  it  is  not 
nncommon  to  find  the  copper  eaten  across.  Ncedlt-s  tu  -.ly.  Uio 
Misiil  iiirit;  iiiaiilics  of  the  cotton  arc  veiy  greatly  impaircti.  .^u.J 
it  would  be  better  to  rewind  the  coil  using  a  paraffin  compound 
having  a  high  melting  point  instead  of  shellac. 

In  wiring  a  f.ic1<iry  iiipptlcj  with  lltrtnatin«  current  with  Jnsulate4 
pUvanltcd.iron  wire  would  any  induction  be  prcj,cnt  ?  G.  A.  \N . 

Two  parallel  wires  carrying  alternating  current  induce  in  each 
other  inductive  c.m.f's  which  tend  to  retard  the  How  of  current, 
and  the  closer  together  the  wires  arct  the  leas  is  this  effect.  In 
the  case  of  an  iron  wire  circuit  the  effect  is  about  150  timei 
greater  Hum  in  a  drcnil  of  eopper  «ir&  For  copper  wire  dm 
inductance  of  each  wire  in  millihenfys  per  foot  is  equal  to 
.00001514  +  .«IIU4  lag  {d  -i-  r).  For  iron  wire  the  indnctance 
in  millihenrys  for  each  foot  of  wire  is  equal  lo  .002:286  -f  .00014 
Itig  (li  ~-  >  ) ;  d  bting  the  distance  apart  from  center  to  center  ol 
the  w:rc5,  and  r  the  r.idius  of  the  wire.s. 

What  is  the  prpitcT  size  of  transformer  for  tlic  fotioH-Lnic  ^I'srcmi.  as* 
■uning  too  lulowaiu  lo  be  ikc  load  upon  the  circuit.'  Each  uansfotmcr 
oQ  a  thsee-pbaae,  tbwfwite  aystom;  each  tnaiafanaer  oa  a  Uiree-pbaash 
faar«wii«  sfswai;  «s«b  trsMfanaer  oa  a  ibf«<>plHM  aysUm  wftli  the 
Seals  aMbad  el  IrsaatsfStattaa  freal  three  la  ma  phase  F        S,  |.  Y, 

The  proper  siie  of  tmnsfbimen  would  be  as  follows:  Eadi 
iransfermer  on  a  three-phas^  tluue-^wirc  system,  33$$  kw;  eadi 
transformer  ot>  a  tbtec-phaiCk  iour-wire  syttem.  33!^  kir;  trans- 
formers on  a  three  phase  system  employing  the  Scott  method  of 
transformation  from  three  to  two-phase,  one  50  kw  and  the  other 
17  larscT.  It  will  lie  necc's.nry  for  you  to  choose  -Mandard  trans- 
funncrs  having  capacities  which  arc  nearly  proportional  to  the 
allow. 
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Organization  and  Development  of  a  New 
Business  Department. 

A 'l'  the  recent  tnceting  of  the  Korthweslem  Electrical  Asso- 
dttian  «  ya^per  by  Mr.  George  Willnms  on  the  Above 
subject  led  to  a  Icngiliy  discussion.    In  his  paper  Mr. 

W'illi.ims  said  that  the  necessity  for  a  new  business  deprvrtnutit 
exists  in  every  ccntr.il  st.Ttion  company.  The  tendency  in  t;ii; 
past  to  look  upon  this  department  as  an  extravagance  ha5,  he 
considers,  been  due  to  the  lack  of  proper  organization  and  ap- 
preciation of  its  ftinctions.  He  pointed  out  the  great  opvortnni- 
ties  for  centnil  >iati<.Mi  btisine'^s  thai  exist  everywhere*  Ewty  CMI- 
tral  station  inanaKer  h;i5  .ti  lii^  very  donr  revenue  that  can  be  se- 
cnrvd  without  incrrii'^u  of  instnllation  if  he  only  knows  how  to 
get  it ;  and  his  success  in  getlins  it  will  depend  tipon  cirgnniycd 
effort  Mr.  Williams  dwelt  upon  the  necessity  of  1  i  ■  ^  i  lur- 
tesy,  dispatch  in  trouble  cases,  knowledge  of  what  one  ha&  to 
sell,  its  cost  and  its  possibilities.  He  pointed  out  the  value  of 
midnight  and  all-night  illiniiinalion  of  stores,  windows,  signs 
and  hnildnig  curnicts.  For  example,  the  installation  of  lOO  lamps 
.in  residences  will  not  earn  the  eqniv.nlent  of  a  small  sign  of  lo 
or  15  lamps.  Me  advocated  the  use  of  electric  signs  by  the  central 
sution  company  to  advertise  itself,  widi  illttminalioin  until  mid- 
nvfat  and  in  luge  cities  all  night 

President-elect  Harold  Almert,  in  the  disauNon  of  Mr.  Wil- 
liams' p.it  rr,  outlined  a  plan  of  catniun^n  suitable  for  .i  emnl! 
or  im:ilaim-&izcd  company  for  gettiiig  business.  Mr.  Almert 
was  emphatically  in  favor  of  central  station  men  getting  out 
and  advertising  their  wares,  instead,  as  was  too  often  the 
case  io  the  past,  oi  being  satisfied  with  what  buainess  cmnes 
to  them  unsolicited.  "You  ha\'e,"  he  saidi,  "got  to  dnptay  and 
advertise  your  warn,  solicit  and  keep  everlastingly  after  new 
business,  or  I  ■  nuii'.'  '.  ri  u  among  the  dead  ones  in  very  short  or- 
der." This  branch  of  central  station  business  instead  of  im- 
proving^ he  said,  seemed  to  be  getting  worse  with  the  result  that 
the  manufacturers  find  they  are  now  obliged  to  take  a  hand  ia 
self-defense. 

In  setting  fortl)  the  plan  for  smaller  central  stations,  he  said 
the  first  requisite  wa^  to  maintain  an  attractive  office,  and  at  all 
times  an  attrritiui;  windnw  il:Mil.iy  .vhich  should  be  cluingi.-d  fre- 
quently, and  invitations  extended  ior  people  to  conic  to  the  office. 
A  map  shaiOd  be  prejiared  on  a  suitable  scale  on  which  to  mark 
approximately  the  correct  location  of  every  iniilding  in  town, 
laying  Out  on  the  tnap  the  distributing  system  by'means  of  cord 
of  different  color*,  d'  ^  141.  liing  primaries,  secondaries,  etc  A 
canvass  should  then  be  m.ide  by  sections  and  streets  of  every 
house  in  the  town,  and  a  user  or  non-iiscr  of  electric  lights 
designated  on  the  map  by  pins  with  heads  oi  diSercnt  colors. 
Information  in  full  di^U  should  also  be  recorded  on  cards,  in- 
cluding the  name,  address,  location,  whether  house,  fiat  or  store, 
etc.,  kind  of  illumination,  whether  hotiM  is  wired  or  not,  whether 
equipped  with  fixtures,  distance  fr  ir  lii.  -,  T}:c  four  c'..- 

mrnfs  of  a  sale  are,  fir^t,  the  introduction,  either  by  letter  or  per- 
.juil  lilt  1 1  view;  second,  creating  a  desire  for  what  one  is  to  sell; 
third,  selecting  and  adjusting  what  one  is  to  sell  to  the  particu- 
lar need  of  the  prospective  customer  and  working  up  the  point 
where  he  would  be  ready  to  sign ;  fourth,  the  sale.  The  finst  can 
be  cared  for  by  a  carefully  drawn  form  letter,  general  in  char- 
acter; the  second  by  more  form  letters  giving  more  details  and 
by  a  personal  interview;  the  third  by  another  personal  inter- 
inew,  reviewing  what  has  gone  before,  adding  desirable  features 
and  cutting  out  objectionable  ones. 

To  a  prospective  customer  should  be  sent  the  first  form  letter 
am'  .it  till-  '-:ime  time  the  date  :-:.iini:i:d  in  the  proper  column  hi 
T:  f' rni  printed  on  the  back  of  the  subject's  card.  At  the  same 
t'nic  a  mrirker  should  be  placed  in  the  file  in  front  of  the  card 
having  on  it  the  date  when  the  case  should  again  be  given  at- 
tention.  Assunnng  that  the  date  stamped  is  the  17th,  the  card 
marker  will  then  be  for.  say,  the  2ist,  and  when  this  date  arrives, 
in  looking  down  the  file  the  markers  will  be  so  placed  that  all 
cards  requiring  attention  on  the  jist  will  be  in  line.  The  r.in! 
is  taken  out  on  the  3ist  and  the  notation  on  the  back  will  then 
•how  tiie  next  move  in  the  matter.  II  a  personal  call  should  he 
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made,  the  rcsul;  n:  ii-.irrvitw  thou!d  be  iiotvl  on  a  sheet 
of  thin  paper  yj.\uc  size  :ii  tliu  Lard,  which  il;p  should  be 
filed  on  the  back  of  the  card.  When  the  dc.il  is  closed  the 
details  are  transferred  to  another  card  printed  wuli  the  same 
form  but  having  a  different  color. 

In  such  systems  it  is  important  to  keep  track  of  results.  There 
should,  therefore,  be  a  monthly  report  giving  in  totals  at  the  bot- 
t  nil  the  number  of  form  and  special  letters  sent  out,  the  ni:ni!":r 
of  personal  interviews,  number  oi  customers  secured,  togctiici 
with  an  estimate  of  the  cost.  A  comparison  of  results  obtained 
in  one  month  with  those  of  other  months  will  give  valuable 
data.  This,  together  with  a  careful  estimate  of  die  thnc  to  be 
required,  will  soon  develop  the  cost  required  for  securing  cus* 
tomcrs  by  the  month. 

Mr.  Frank  W.  R.ie,  in  diiciis^int;  tiiv  ;)aper,  thought  that  Mr. 
Almert  was  wrong  in  his  geiierui  sUicment  that  central  sta- 
tion men  are  unprogressive.  He  thought  the  correct  statement 
would  be  that  they  are  busy,  and  busy  because  they  are  unayste- 
matie  in  the  transaction  of  a  vast  number  of  duties.  He  stated 
that  after  figuring  out  how  much  money  one  can  spend,  all  the 
different  plans  of  publicity  should  be  considered,  and  that  adopted 
which  seems  to  suit  best  the  particular  case.  .As  to  the  srveral 
plans  of  publicity  these  consist'of  pers0n.1l  solicitation .  m.uling 
cards  and  circulars,  and  the  newspaper.  While  the  cc^t  r,f  news- 
paper  space  is  in  some  case*  almost  probUMtive.  if  a  local  paper 
reaches  practically  alt  the  better  class  of  people  in  the  town, 
a  fair  size!  -price,  preferably  nliut  =;  inches,  double  column, 
should  be  filled  with  a  series  of  advertisements  planned  in  ad- 
vance, and.  if  practicable,  illustrated.  The  advertisements  should 
deal  in  definite  statements  and  not  in  glittering  generalities.  Ad- 
verting will  do  nothing  more  than  bring  an  inqtriiy,  and  this 
should  be  followed  up  by  personal  solicitation.  The  solicitor 
should  know  eactly  what  a  man  should  have,  not  what  he  wants 
or  what  would  he  the  most  profitable  for  the  central  station  to 
sell  him.  In  going  out  for  new  business  the  central  station  should 
economize  for  its  customer  in  every  |>ossible  way,  and  tbis  can 
only  be  done  by  keeping  in  dose  totich  with  the  pvogreSS  of 
manufacturers  in  making  new  types  of  reflectors,  lamps,  etc 
In  introducing  new  applications,  a  sample  should  be  obtained  from 
a  manuf.tcturcr,  or  a  srood  picture  and  description,  for  submii- 
sion  to  a  prospectiv<  cr.  -.  iiiii  r  .\n  endeavor  should  l"  -iinle  Ic 
have  the  local  paper  print  from  time  to  time  popular  articles 
on  electflcity> 

Mr.  Wright  emphasized  the  importance  of  using  business  cour- 
tesy in  treating  all  cu.stomers  from  the  smallest  to  the  largest  .is 
if  their  business  wa?  A  iiitnl  without  regard  to  si^c  .\s  to  the 
qualifications  of  a  salesman,  Mr.  Rae  thought  that  he  should 
go  out  with  a  definite  purpose  rather  tlinii  he  merely  a  "general 
mixer."  Mr.  Adams  thought  the  "mixer"  would  gain  many 
friends  and  makes  sales  frequently  without  solicitation.  Mr. 
Greer  thought  that  thr  nin-*  successful  salesmen  were  not  mixers 
alone,  nor  salesmen  wl.n  iircscntcd  a  business  proposition  alone, 
r  ut  men  \'. ith  rf  rhi'-;i:  .tnd  with  Other  qualifications.  Presi- 
dent Williams,  who  is  managing  a  recently  established  station 
at  Lacrosse,  Wis.,  said  that  his  new  company  started  a  new  busi- 
ness  department  before  it  started  eonstcuction  work.  The  com- 
pany has  new  only  been  operatmg  seven  weeks  and  it  has  an 
average  load  one  half  the  maximum.  He  thought  th.it  the  un- 
profitable business  with  which  so  many  companies  arc  now  loaded 
should,  so  far  as  possible,  be  gotten  rid  of.  Mf.  Gonzcnbach 
thought  it  was  not  profitable  to  put  in  lamps  merely  for  dis- 
play purposes  where  gas  is  used,  nor  ft>r  six  o'clock  store  lighting 
and  factory  lighting.  Mr,  Greer  lirlieved  that  central  stations 
should  take  on  every  kind  of  business,  and  by  a  proper  arrange- 
n  '  i.t  of  rates  and  '.'.v.-  n-e  vl  a  maximum  demand  system  make 
every  class  of  business  profitable.  Mr.  Fred  M.  Kimball  said 
that  the  aim  should  be  to  obtain  some  income  from  every  fool 
of  wire  in  the  distributing  system.  Service  should  be  gotten  into 
every  house  even  if  it  should  only  be  at  the  start  to  heat  the  baby^ 
milk.  He  belie^rl1  .1  nrimc  essential  t^i  he  t'lc  f ';tablishment  of 
show  rooms  in  ctrir.il  "Station  offices  and  that  tl;e  office  should 
.tIwivs  be  located  on  n  jiri  inineiit  thoroughfare.  .\r\  endeavor 
should  be  made  to  have  a  description  of  new  installations  con- 
(amiftg  points  of  interest  printed  In  the  local  paper  and  permmal 
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item*  should  be  coiitribulcJ  imting  Uiat  thU  penoa  bad  put  in 
a  motor  or  that  person  had  jmi  jit  electric  lights,  «tc, 

Mr.  Kimball  did  not  cotMid«r  that  central  atation  people  M  * 
whole  throughoDt  the  codntqr  are  open  to  the  pOiSiUliiin  ttwt 
lie  before  them.  He  divided  the  poaiiUc  oppertMnitics  of  nay 
town  inio  thne  daisei.  The  poatibilitic*  of  iMuiiNn  in  die 
flr»t  of  tbcw  are  >dl-evidem  and  such  biuincM  comes  volun- 
tarily to  (be  central  station.  The  second  class  of  butincss  is  il- 
lustrated by  the  case  of  a  grocer,  vili.  ]  1-.  'leen  in  the  habit  of 
Krinding  his  coffee  by  a  hand-opcraud  .iiili  for  a  good  many 
j.Mis  :iiid  who  should  be  induced  to  put  in  an  electric  motor, 
lilt;  ;liird  class  may  be  illu<^tratcd  by  :i  concern  which  had  been 
established  a  long  time,  perhaps  is  using  considerable  machinery 
willioiit  any  thought  ever  having  occurred  to  have  it  drivni  by 
electric  motors,  or  who  have  been  so  situated  that  they  never 
thoUBhi  ele<iricity  would  be  available  for  their  purposes.  This 
was  further  illustrated  by  the  case  of  a  central  station  man- 
ager who  had  obtained  »ub»tantial]]r  all  the  bttiincts  in  the 
first  and  second  clashes  and  finally  Started  ia  to  di^oHeia  steam 
ennnes  in  his  terriloiy.  He  iirst  sMiKd  with  a  sawmill  in 
wfaid)  ht  ShOj  yraa  aUe  to  put  a  36-lip,  three-pliaie  motor,  and 
one  of  the  indueemenis  that  led  to  obtaining  btuinest  waa  woiIe- 
ing  out  a  scheme  wherdjy  (hie  etntomer  added  'to  his  ba«in«ss 
the  preparation  and  selling  of  firewood.  In  the  case  ai  :i  .. 
mill,  the  load  factor  is  rarely  above  40  per  cent,  the  engin.  .mil 
boiler  must  be  ri;i:  Jl  d.,  , ,  -.he  steam  power  must  be  •■iiltirior:: 
to  overcome  the  inKittvtiuriiy  very  heavy  loads  thrown  on  ihv 
saw.  which  are  easily  taken  cati  i'  liv  tin  vcrload  capacity  of 
»  motor,  and  a  large  proportion  of  (he  power  is  wasted  in  the 
engine  drive.  .-X  motor  wil!  easily  meet  the  demands  of  a  mo- 
mentary excess  of  power,  and  when  running  at  light  loads  power 
will  only  co.st  in  proportiim  to  the  load,  and  the  expense  for 
power  is  cut  off  in  the  intervals  between  taking  cuts. 

Preliminary  felting  down  to  business  with  a  prospective 
customer,  the  soRdtgr  shonU  go  through  his  plant,  siitisfv  him- 
aelf  in  his  own  mind  just  what  can  be  accomplished  in  the  way 
of  saving,  fix  upon  the  best  disposition  of  the  m.ichincry  and, 
in  fact,  study  the  entire  iiiatler  systematically  and  thoroughly. 
Several  different  plans  of  service  slioidd  be  <lrawn  up  and  criti- 
cized from  the  customer's  Ftandprsint  and  then  a  proposition 
finall)'  brought  before  him  1  li.j  |in  |i.  -ition  should  not.  however. 
he  forced  to  such  an  extent  iinnRdwtcly  as  to  run  the  risk  of 
being  turned  down;  iust  as  long  as  one  is  .-ible  to  hold  a  cus- 
tvntcr's  attention  without  bvjng  turned  down  he  bus  a  chance 
of  making  a  sale.  If  upon  a  visit  n  customer  should  .shinv  a  dis- 
inclination to  talk  abonl^busineas,  he  should  not  be  pressed. 

A  class  of  cosiomers  worth  going  after  are  those  located  in 
by-ways.  A  great  many  people  manu^uring  liule  devices  are 
tied  tip  to  an  engine  shaft  in  some  back  alley  with  no  opportunity 
to  brfaig  ttie  goods  to  the  attention  of  tiie  pMk,  and  who  do 
not  adi-ertise  It  is  a  good  plan  to  endeavor  to  have  these  people 
move  on  to  a  main  street,  arranging  at  the  same  time  to  siiptdy 
them  with  current  in  the  new  location.  .\  good  turn  will  thus 
be  done  for  the  customer  in  addition  to  getting  his  business.  Mr. 
Kimball  considered  that  the  wave  of  manufacture  is  movHng  wesf- 
waril  and  that  nLinufacturing  will,  to  an  increasing  greater  ex- 
tent, be  done  in  the  West.  Central  station  people  in  that  sec- 
tion, there'  re.  -Ii  mid  get  their  busincs  into  sliape  to  take 
advantage  of  tnaiiufacturing  development  when  it  comes. 

Mr,  John  5.  Allen,  of  Bdoit,  contributed  a  paper  on  the  proper 
lianiping  of  a  new  business  department,  and  in  opening  com- 
mented on  ihe  nnprecdenied  demand  for  new  business  managers 
and  solicilors  by  public  utility  companies.  The  central  station  new 
bn«iness  department,  fte  said,  natnrnlty  divides  itself  into  three 
general  parts,  namely,  solicitors,  publicity  and  rales  He  con- 
sidered that  no  line  of  business  offered  better  ;«lvantage*  to  a 
young  man  than  that  of  central  statinn  soliciting  He  advised 
that  solicitors  give  much  attention  to  loial  aff.iirs.  study  care- 
fully the  best  technical  journals  an<l  have  files  of  these  in  the 
office  for  the  benefit  of  prospective  customers.  In  a  to%vn  I'f  alvmt 
10.000  inhabitants  be  thought  it  was  estriuini  that  the  company 
should  have  for  tbe  use  of  its  solicitor  at  Ictsl  six  journals  deal- 
ing with  electricity  and  business  and  publicity  nictbods.  He 
feeommend  to  sdidtors  Slirldon's  course  in  scientific  sales- 


manship. Of  the  money  spent  in  advcnising  a' large  part  diouid 
go  to  the  local  newspaper,  and  advertising  copy  sluwld  be  dianged 

every  day.  Tbe  copy  should  be  pointed,  consist  only  of  interest- 
ing facts  and  be  devoid  of  expressions  intended  to  be  catchy,  but 
lacking  in  thought.  A  company  in  orgmi.'iiig  its  advertising 
department  should  select  some  expression  which  the  public  shall 
conic  to  know  a.s  well  as  the  company's  name.  He  recommended 
the  use  of  a  special  border  around  newspaper  advertising,  and 
that  the  location  and  form  of  the  space  should  be  changed  from 
time  to  time.  He  also  advocated  the  use  of  mailing  cards,  circular 
letters  and  personal  letters.  As  to  rates,  he  stated  thai  from  a 
system  of  flat  rate  charging  progressive  dcetric  oompamcs  bad 
swung  to  the  other  extreme  of  placing  all  customera  on  meteia. 
Recently,  however,  some  cctitral  stations  have  been  making  flat 
rates  on  various  well  defined  kinds  of  lighting  and  upon  aooe 
kmd«  of  power.  He  considered  it  advantageous  tn  give  a  flat 
rate  on  signs,  window  and  other  decorative  lighting  where  a 
switch  could  I:-  '  I  ti  ih;      |(  .1  a  building  to  be  turned 

on  and  off  by  ilu;  c-r.::[:_r  :\  \  ;  it  n  .lt;.,.ii,  Thi*  class  of  business 
the  company  takes  u::  .1  ;,iir.  Iv  vr:irl'.  contract.  Central  station 
managers,  he  Mid,  ^lu  nlj  be  careuil  not  to  get  the  idea  that  a 
low  rate  will  of  it=.r:t  l.ring  business,  for  it  is  a  remarkable  fact 
that  the  price  of  electrical  current  has  very  little  to  do  with 
the  amount  which  can  be  sold. 

In  the  discussion  of  Mr.  .\llen's  paper  Mr.  Rae  said  that  lie  dis- 
agreed that  tbe  location  of  newspaper  advertising  lltould  be  fr^ 
quently  charged,  tbe  best  plan  being  to  select  a  good  location  OQ 
a  good  page  and  keep  it.  Mr.  Men  aaid  that  while  diis  waa 
trtie  of  journals  in  laq*  cities,  in  towns  bdow  40|iIM»  inbaldtanla 
the  space  devoted  to  actual  newt  and  to  proniinent  advertitemeiilt 
is  BO  small  that  miMh  better  aendoe  ii  obtaineii  by  aflowfng  die 
publishers  tbe  ntmost  freedom  in  the  location  of  advertuemenls 
changed  every  day.  Newspapers  take  excellent  care  of  this  class 
of  .tdvcrtiscnienls  because  it  is  to  their  interest  to  do  ,so.  Mr.  Rae 
-;i  li.r.t  in  >t,iri.Tig  i  Tjcw  :iiisiin  .,s  campaign  advertising  is  dc- 
s-igrad  un-rcly  tu  biing  oat  iiMjuitie*  as  material  for  the  solicitor 
to  work  on.  An  inquiry  gives  the  solicitor  a  chance.  As  to 
rates,  in.stcad  of  giving  a  man  a  lower  rate  when  he  complains, 
i  1=  jt'.cntion  should  be  called  to  the  subject  of  lighting  efficiency 
and  Ihe  central  station  manager  should  endeavor  to  sec  that  his 
installation  is  made  eilicient  from  the  illuminating  standpoint. 

In  a  discussion  on  the  payment  of  .solicitors,  Mr.  Korst  ro> 
ported  that  his  company  paid  its  solicitors  salaries  plus  a  com- 
mission on  new  business  th^r  obtained.  He  described  a  plan 
be  had  used  with  success  in  getting  residence  lighting  where  this 
is  diNteolt  on  account  of  (he  cost  of  wiring.  Resideme  owners 
are  induced  to  put  in  eleciiic  purch  lights  at  the  flat  rate  of  90 
Cents  a  month  and  soon  find  that  they  want  another  light  or  two, 
and  it  i«  orly  a  t|ue*iion  of  time  when  the  whi:>Ie  house  will  be 
wired.  Mr.  N.  K.  Jewell,  of  .'Mbert  Lea  and  Chicago,  s.nid  that 
companies  in  small  towns  that  cannot  afford  a  solicitor  all  the 
year  round  might  secure  tcmp<-irary  solicitors  for  a  period  of  sev- 
eral months.  Such  tem(iorary  solicitors  are  available.  In  one 
small  town  such  a  man  worked  for  sixty  days  and  secured  75 
customers  for  the  company :  he  was  paid  $75  a  month,  plus 
per  customer  secured.  Mr.  George  E.  W'eslovcr,  of  Cadillac, 
Mich  .  said  that  every  man  in  his  company's  employ  is  made  a 
solicitor  For  each  customer  secured  for  10  light*  the  em- 
ployee in  given  either  a  Mt  day's  holiday  or  an  equivalent  amount 
of  pay;  for  every  customer  for  more  than  10  lights  he  gets  a 
day's  credit  hi  cash  or  vacation.  His  company  has  not  been  wWi- 
itt  30  honies  of  being  even  with  Its  wiring  contracts  In  three 
years,  the  company  doing  %t»  own  wiring.  Some  of  its  men 
have  obtained  as  high  as  two  weeks'  vacation  for  the  new  busi- 
ness they  have  brought  in.  Mr.  .Minert  stated  that  reports  of  all 
new  business  secured  by  his  comi>anv  include  the  name  of  the 
employee  who  seciir<'<l  the  business,  which  has  the  effect  of  de- 
veloping inlenl  in  this  line  which  otherwise  might  not  be  dis- 
covered, 

Mr.  Kimball  had  tried  paying  solicitors  on  a  fixed  salary  attd 
on  a  percentage  of  sales,  and  had  dropped  the  latter  method  for 
tbe  reason  that  a  soUdtor  telling  on  a  percentage  aomcthncs 
sold  things  customers  should  not  have.  Fresident  Wlllfami  said 
(hat  Madison,  Wis.,  is  divided  into  several  territories  with  a 
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•olicitar  and  anistani  to  each  terrilor}'.  The  grois  revenue  each 
inontfa  is  compared  with  dint  of  the  month  a  year  ago  and  7^ 
per  cent  of  the  gross  increase  is  given  to  the  new  business  de- 
partment Over  and  a!  ■.  c  . of  $jo  a  month  to  the  solici 
tor,  this  pcrcenlaBc  ii  ;)[)[ ortiuncd  to  the  different  solicitors 
by  means  of  a  triili;  and  different    1  1-  ■  l-  ri  business 

are  assigned  to  a  different  number  of  points.  As  10  the  assign- 
ment of  points,  residence  business  for  which  an  extension  would 
Itave  to  be  nude  and  a  new  meter  set  would  count  only  one 
poinl^  and  in  takiac  on  some  tnuincai  the  aoKcitor  would  actually 
loae  points. 

The  lighting  until  midnight  of  window  aigdi  countt  yyi  points 
wliere  there  is  no  expense  on  the  part  of  the  company  for  a  meter 
or  to  ranleriag  a  a«rvioe.  Mr.  Witliaias  aaid  that  the  result 
of  the  application  of  the  system  referred  lo  was  a  marked  in- 
crease in  coniuntpiion  of  gas  and  eieetrlcTty.  The  electrical  out- 
put  at  Madison  increased  some  per  cent  during  the  p;ist  year 
with  practically  no  increase  i>f  demand,  and  this  he  considered  to 
be  due  very  '.nrfn-'.y  to  tlie  system  of  paying  the  solicitors.  If 
the  business  nets  tiie  company  something,  the  solicitor  gets  a  pro- 
pt  riion  rif  it,  and  if  it  is  business  the  company  docs  not  want,  it 
is  up  10  llie  solicitor  to  make  a  good  customer  out  of  an  unprofit- 
able one.  It  is  m.idc  as  advantageous  for  the  solicitor  to  retain 
the  busmcss  be  has  secured  as  to  get  new  business.  On  the 
basis  of  $30  per  month,  plus  eommisston,  some  solicitors  have 
drawn  over  ^150^  and  the  eompaagr  would  be  gratified  if  th^ 
would  draw  fa$a  With  a  population  of  s&ooo  inhatntant*  five 
•otieilors  are  engaged. 


Sdling  Sign«  in  St  Paul. 


The  system  whereby  the  St.  Paul  Gaa  l.i^Ui  Company,  through 
till  r.'ilririir  I.ilj.  ir  <.f  II,  T  G\[[c,  ticneral  superintendent,  has  in- 
stalled some  200  electric  signs  of  one  make  alone  in  its  territory 
within  the  past  two  years,  is  interesting  and  worthy  of  Itady 
upon  the  part  of  lighting  managers  generally. 

So  far  as  possible,  the  llat  rate  is  used,  the  lamps  l)eing  turned 
on  and  off  per  schedule  by  patiolmen.  This,  it  is  the  cxfwrienee 
of  the  eompany,  is  the  moat  utiafactory  method  for  hotfa  parties^ 
for  the  ieaK«  that  the  company  knows  jatt  how  maniy  houri^ 
service  lo  itfon  on  for  the  year,  and  the  customer  (or  "the  ad- 
vertiser  "  as  Mr.  Gille  cleverly  designates  the  sign  owner)  knows 
exactly  what  he  h  ealTerf  upon  to  pay  for  his  electric  advertising 
for  tlic  ',vlir_.!t  vc.-\r. 

The  advertising  method  ot  approaching  sign  customers  is 
worthy  of  note.  Instead  of  added  store  expense,  the  whole 
subject  is  presented  to  the  merchant  as  an  advertising  proposi- 
tion, of  equal,  if  IWt  greater,  nu-ril.  and  upon  a  comparable  ba-^is, 
with  newspaper  or  other  well-established  publicity  methods. 
Tables  can  he  presented  to  show  the  "circulation"  of  the  electric 
sign  (L  e„  the  numher  of  people  who  would  pass  within  its  raace 
each  evening)  and  tneb  Jigurca  show  faveraUy  in  rdative  esti- 
mate with  liinltar  data  on  billboard,  street  car  and  newspaper 
advertising, 

The  introduction  of  electricity  for  advertising:,  as  Mr.  Gille  well 
say^,  is  necessarily  an  educalifmal  campaign  to  a  very  large  ex- 
tent, and  not  only  patience  but  liberality  upon  the  part  of  (he 
company  is  essentia]  to  the  successful  development  of  this  class 
of  business.  On  this  account,  not  only  must  the  rates  be  favor- 
able, but  the  solicitor  {r>r  the  company  must  do  all  in  bis  power 
to  eliminate  ltdniicalities  from  the  prdimfaiary  talk  and  lo 
smooth  the  way  for  the  installatioa 

To  the  writer's  mmd  the  St.  Paul  company  nngiil  have  adopted 
even  simpler  mctbodai  especially  as  regards  the  forms  of  contract 
These  contracts  are  two  in  number,  one  covering  the  use  of  enr* 
rent  and  the  other  a  form  of  note  and  agreement  stipulating 
terms  anil  installment  payments  for  the  sign.  Both  of  these  in- 
•-triiiiK  :  iiMi *eem  somewlial  stagKering  to  the  small  tnetchant, 
*iit^  iiij>  naiii  a  twelve-light  sign,  but  would  lie  inclined  to  hedge 
upon  sight  of  two  contracts  setting  forth  .such  an  array  of  be- 
wildering conditiona  which  he  must  meet,  while  the  curapany 


auumet  no  reiponsiMiiy  other  than  lo  accept  his  money  and  to 
receipt  therefor. 
The  St.  Paul  company  hat  an  arrangement  widi  a  sign  manu- 

I'.irtiircr  -.'  hereby  the  signs  arc  sold  on  an  installment  plan.  TIlis 
pliii  provides  for  twelve  monthly  p.iyments  for  the  sign,  the  col- 
lections being  made  in  connection  with  the  m mi  1  ■.  >  j'.ltrtion 
for  energy  on  the  .iccouni  of  the  sign-maker  wlut  cu  Jili  ilu;  cus- 
tomer. In  till-  x^.!'  111:111.  si>;ns  have  been  put  in  service  which 
would  otherwise  not  have  been  erected,  for  the  reason  that  the 
cost  of  an  electric  sign  looks  very  large  to  the  average  small 
merchant,  yet  by  splitting  the  payments  he  feels  (hat  he  can 
pay  this  cost  out  of  the  f»encfits  he  receives. 

This  plan,  while  it  involves  a  considerable  amount  of  book- 
ktCpingi  derical  and  collection  work  upon  the  part  of  the  ligh^ 
tn(  company,  la  eminently  fair,  and  results  in  much  bushiess  that 
othenriic  wonid  he  lost  hoA  lo  the  (ign-maker  and  to  the  light- 
inf  company.  It  enaUct  the  Ifghthig  company  to  place  the  signs 
on  circttit  widiout  investment  (a*  in  cases  where  die  free  tign 
plan  is  used)  and  enables  die  sign-maker  to  carry  this  inslallnieni 
business  on  his  t>ooks  b.v  relieving  him  of  the  expense"  of  snlieit- 
iiig  and  ■-.-illccting.  Mr.  Gille  states  i:-...t  -th-.-  atr.mRenn-ni  has 
W'jr...-,i  ^iit  very  successfully,"  in  .St  i'l  '  ilie  sign-maker 
points  with  pride  to  the  fact  that  200  i  f  -i,;ii  c race  the  SIKCtS 
of  the  city.    Evidently  the  success  has  been  nuUual. 

"In  regard  to  soliciting,"  says  Mr.  Gille,  "all  of  the  solicitors 
rep<3rt  prospects  f<ir  signs  aiui  all  llic  inlorm.ition  in  connection 
with  the  prospects  arc  filed  at  the  ofRce  and  are  follow  ed  up  very 
carefully.  Calls  arc  made  on  a  customer,  a  solicitor  interviews 
a  prospective  customer  fur  sign  lighting  and  he  suggests  that  he 
is  not  ready  to  consider  the  matter  fiitally  at  that  time,  bat  gives 
tome  fttture  date  at  which  he  will  take  the  matter  up.  These 
inlloe^up  cards  are  kept  in  date  order,  ^  eolicitar  taldng  the 
cards  for  his  territory  every  morning  covering  that  day  and  nmkea 
notes  on  the  cards  of  any  additional  information  that  lie  secures. 
In  this  way  no  pr.'Spect  is  lost  and  they  receive  all  posisiWe  at- 
tention Another  point  to  be  remembered  is  the  f.irt  t/.  it  by 
getting  a  custunicr  t(>  set  a  date  at  wh;ch  time  he  wil.  take  the 
matter  up.  it  nssisti  the  ■uilicilor  maleriully  as  it  amounts  praC* 
tically  I'l  Tn  euKagemciil  to  talk  signs  with  him  on  that  day." 

It  v.:  l  In'  iimli  5-[  M  ni  Ui.it  this  business  consists  not  only  in 
signs  but  in  decorative  window  lighting,  and  that  the  200  odd 
cuatomcrs  so  far  connected  represent  only  the  first  fruits  of  the 
preliminary  educational  campaign.  If  aggressiveness,  persistence 
and  hfoad  business  policy  will  win  so  much,  is  it  not  reasonable 
to  eiqNNt  constantly  increased  business  when  in  a  few  years 
dectrieal  advcrtitmir  by  merdnnti  becomes  the  rule  instead  of 
the  exception  at  at  present? 


Central  Station  Enterprise  in  Texas. 

The  fdlowing  examples  of  central  elation  entetprise  are  frtm 
Texas.  To  fadlilale  lawn  lighting  and  encourage  that  practice 
in  a  certain  town,  a  system  of  temporary  wiring  was  devised 
whereby  it  was  possible  for  two  men  10  wire  np  150  or  aoo  lamps 
in  approximately  an  hour,  the  dismantling  requiring  much  less 
lime.  Just  a  short  time  before  a  lawn  party  was  to  begin  a 
wireman  repaired  to  the  house  clad  in  spotless  wliiti  il  ^  1;  suit, 
with  a  c;ip  <"<  which  apfieared  the  initiaU  ni  the  roiii|j;i!iv.  His 
duty  was  to  l<iol<  after  the  comfort  <jf  thv  guests  in  every  way. 
For  example,  if  he  noticed  that  an  elderly  person  was  incon- 
S'enienced  by  a  far.  he  would  slightly  turn  thf  fan  in  another 
direction.  .\  bumed-out  lamp  would  at  once  bo  renewed,  and 
if  the  affair  was  at  the  home  of  a  non-patron,  just  a  little  extra 
attention  was  bestowed  on  the  work.  When  lodges  or  churches 
had  an  oyster  supper,  the  conipaRy  would,  if  permiltad,  nrnsige 
to  keep  eveiytMng  hot  witii  electric  ci'Mr.i«y  anpanilns  widi  iw 
cost  to  service,  cutting  everything  in  alieid  cf  the  meter.  Every 
case  of  "(rouble"  was  promptly  a(tci<ded  10  ai'd  a  leccipi  taken 
as  evidence  against  the  time  when  the  man  of  the  house  uonld 
tisi-  ill  his  wrath  ami  swcur  ibo  ni.  ;i:  1  li.'.i  n  riiu-tKlud 

to.  -\  receipt  was  also  taken  when  ;li  -  p;;--,ij:i  Iiud  u  ccutAC  in 
meter  reading.  The  manager  of  the  ceiliiid  jlitlicn  referrcil  to 
was  Mr.  J.  G.  Boyd. 
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CENTRAL  STATION  SALE  OF  CURRENT 


WHAT  OCnnUKq  the  FIEUI''  SHUULO  Mks  .n  1  i  thb  AMBmovs 
CEKTftAI.  STATION  MANAlUUl. 

A PROMINENT  gas  man,  who  was  trying  tO  ttCUrt  a  larKC 
advertising  appropriation  from  hia  dircctort,  was  met  with 
the  reply  that  he  had  alrea^  covered  the  field.  The  an- 
swer was  extremely  charucli-ristic  of  this  rus  niuiiagcr.    He  rc- 
[ilucl,  "Noi  so  long  as  tlic  Standard  Oil  tank  wagons  are  doing 
bii^inc^f  on  our  -1  reels  I" 

This  spirit  electric  light  managers  would  do  well  to  emulate, 
tor  none  ot  tlum  h.'i.s  the  basinets  he  ought  to  have  so  long  as 
tcth  the  Standard  Oil  wagons  ate  on  our  streets,  and  the  gas 
mciers  outnumber  the  electric  light  meters  four  to  one 

Tlic  gas  people  began  their  publicity  campaign'^  ti  f  the  elec- 
inc  light  interests  were  aroused.  The  average  earnings  ol  a  gas 
meter  arc  far  below  that  of  an  electric  light  meter,  and  it  WOnld 
Mcm  that  the  logical  conclusion  would  be,  that  to  sccnn  an  dec- 
trie  light  eustomer,  more  money  could  be  properly  expended 
dm  to  secure  the  installation  01  a  gas  meter. 

Lut  month  in  this  department  advertisitig  by  printed  publicity 
VAi  cla^>;ri'  '.  under  iwa  general  divisions. 

(  i)  T  he  indirect  appeal,  which  gcnerali}'  comists  of  newspaper 
advertising.  '>r  any  jtrhitud  k-ind  of  adveittsitlg,  wbtch  does  not 
spectfically  solicit  an  order;  and 

(2)  The  direct  form  of  mail  solicitation,  which  specilteally. 
Mi'l  directly  solicits  the  addressee's  business,  jtist  as  much  as 
:1;  'iigh  a  salesman  had  teeii  sent  to  call  upon  tl)e  man  and  re- 
ijiiiit  his  signature  "n  an  application  blank. 

But  it  is  comparatively  diflkult  to  get  a  man  to  sign  an  order 
by  mail  and,  therefore,  the  highent  percentage  ot  business  ob- 
tatnifd  will  be  secured,  not  through  an  nfteropt  to  secure  the  or- 
der hy  mail,  but  to  get  "him"  sufficiently  interested  to  be  willing 


which  would  have  rained  down  upon  ihc  iirospects  a  nmltitude 
o£  facts,  figures  and  convincing  arguments,  as  to  why  some  par- 
ticular form  of  electricity  shoulil  be  employed  by  that  particular 
person,  the  solicitor  would  have  been  fortified,  in  particularly 
'  favorable  instances,  by  an  answer  from  the  person  to  whom  the 
advertisiiiR  'i;.^  In  rn  addressed;  or  if  it  were  not  possible  to  have 
secured  sucn  .ijisv.er,  he  would  at  least  ha\e  met  a  man,  warmed 
up  t<i  the  eliictricai  iiropnsition  by  re.nson  of  the  campaign  of  direct 
nuul  solicitation  waged  before  the  solicitor  called. 

But,  just  as  the  solicitor  must  tnake  a  great  many  calls  On  the 
majority  of  his  projects  before  be  has  turned  them  into  custom- 
ers, just  so  the  advertising  matter  .^hnirid  make  a  great  many 
calls;  and  in  making  these  calls,  the  adviti^iiK'  1:1.11  r  has  a 
great  advaiitagL'  over  the  s^tlicitor,  in  that,  if  it  is  prepared  in  an 
attractive  enough  maimer,  a  great  many  calls  can  be  made  by 
mail  without  giving  the  reeipicttt  offense,  whereas,  anything  Uke 
the  same  number  of  calls  from  the  solicitor  would  probably  be 
reseiitcd- 

Thcn  again  the  solicitor  may  call  at  inopportune  times,  whereas 
the  advertising  ni.Tticr,  if  it  docs  come  at  such  a  tiiiK.  <J  1  not 
.nnnoy  the  prospect  as  much  as  would  a  personal  call,  since  it 
can  be  consigned  to  the  wasttf  basket,  and  so  dismissed,  in  a  much 
simpler  and  less  annoying  manner  to  the  temporarily  disgr|intled 
recipient  th:m  a  salesman  could  be  dismissed. 

The  next  piece  nf  literature,  be  the  reception  given  its  prede- 
cessor ever  so  uiitavoraWe,  can  prob.ibly  secure  attention  a  great 
deal  easier  than  the  solicitor  coufd,  and  a  long  liistancc  direct 
campaign  can  be  carried  on  in  this  manner  until  the  psychological 
moment  arrives,  when  the  person  who  has  been  solicited  by  mail 
is  in  a  receptive  mood.  Sooi'.cr  or  later  that  time  comes,  and 
ilic  continuous,  polite,  diplomatic,  but  everlastingly  persistent. 
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to  talk  to  a  solicitor.  If  efforts  are  persisted  in  to  Mcnre  merdy 
HI  appointment  for  the  ndieilar,  the  rciahaiil  ictomt  tbnmgh 
'he  solicitor's  efforts  will  be  many  times  what  would  otherwise 

accrue. 

Going  to  .1  man  and  personally  asking  him  for  his  business. 
*>  a  good  old-fashioned  waj'  of  getting  that  business,  and  you 
OBBOt  beat  it  by  any  method  of  advertising,  but  if  the  advertis* 

ing  is  combined  with  the  soliciting,  the  advertising  will  pay  liand- 
wiely  Any  solicitor,  be  he  ever  so  strenuous,  will  be  affected 
It  rtburfs.  In  consequence,  a  l-uij  1  (ii  il  of  his  entl.ii -i;! -rn  oozes 
.'.way  by  nightfall,  if  he  has  Ikch  met  by  a  constant  stream  of 
'•tltJtives  all  (h.y  long.  His  effkiency  will  have  steadily  decreased 
duting  the  day  "inversely  as  the  square  of  the  resistance"  he  has 
net 

Bet  if  he  had  been  wisely  Ixjlslercd  up  prior  to  his  calls  upon 
t^ic  prospective  customers  by  the  proper  adveriising  literature, 


though  always  dunging  interrogatory,  "When  can  we  send  oar 
nun?"  is  met  with  a  favorable  response.  Meantime  fhis  automatic 

and  systematic  campaign  has  been  waged  without  the  loss  of  any 
of  the  salesman's  forte,  and  he  has  l>eeii  kejtt  busy,  as  much  as 
possible,  among  the  people  who  have  favorably  responded.  The 
receptive  attitude  of  the  solicited  has  much  10  do  with  the  amount 
of  enthusiasm  which  the  salesman  can  inject  into  his  work.  By 
this  combination  of  advertising  and  saK  smanship.  the  salesman's 
efforts  result  to  much  better  ailvanlage,  for,  not  only  does  he  work 
continuously  at  concert  pitch,  but  his  work,  to  a  large  extent, 
can  lie  confined  to  the  relatively  favorable  prospects,  and  this 
means  a  much  higher  percentage  of  contracts  secured  by  the  so- 
licitor. 

Proper  advertising,  persistently  adhered  to,  is  a  magnifieent 

force  to  be  called  to  the  aid  of  t!  ..I.  -nint'.  but  is  r»ot  so  directly 
productive  a  force  as  the  s.-ilesmaii.  and.  therefore,  as  wc  have 
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stated,  io  secure  the  largpst  poaiible  ireiurns  per  dollar  expended, 
it  sboiild  be  wisely  used  as  a  direct  aSliniia  ta  ibe  sakMiwn  or 
•oltcilor«i  but  the  advertiniif  should  never  be  called  upon  qiat- 
modiealty  or  aporadkalljr,  but  rather  tMiliied  as  a  atokty  con- 
tiniMMt  forces  persisted  in.  not  merely  month  after  nwflth,  but 
year  after  year.  The  iiiitt>  of  an  nilvrriisniK  i-ain]>.'iiKii  atuwld 
never  be  less  than  vrarly  nnit.'i.  I>i>  nut  think  ol  a  tlicr  now  and 
tlini  Do  imt  ^riul  out  >omc  liouklet  and  expect  the  cufitomcrs 
111  Ikick  imiiu'ili.Ki'ly  in  u(Hin  y<ni.  ^ 

Secure  prDjur  ;nivi'rtUnig  iviiiii*el.  it  yim  art-  imt  yrmr<elf 
equipped,  and  tlu-ii  set  down  and  lili>ck  >iiil  cain)ia'Kii.  like 
tiiat  indicated  in  the  accompanying  diagram. 

The  bfNl  «ay  is  to  settle  down,  after  Ailing  out  the  di.igram, 
using  great  rare  that  no  two  pieces  of  Sfanilar  advertising,  either 
in  idea,  method  r>{  e.rpresjioii,  cotur,  or  general  characteristics, 
are  sent  s«cce5si\cly.  Then  prepare  all  the  sketches,  dummies 
sad  copy  for  the  various  campaigns.  Don't  do  this  partially,  hut 
fiirisli  llw  job,  woriciiife  oontinuonily  on  it  until  all  the  matter 
is  ready.  Cirefully  review  the  matter  to  see  that  it  bas  the 
logical  sequence,  and  that  each  letter  or  piece  of  printed  tnat- 
ter  put  out,  carrier  fnrcefu11>'  along  ibe  general  thought :  .iI<ki  lie 
Stire  that  ynu  have  not  presented  the  subject  in  a  dry.  iirovy,  un- 

\\  luri  ihi".  w-itl  ;  Um  undertaken  in  a  thornnah  manner 
*.■  ■  ..III  V  I  III.  \\\th  a  Rrcat  dcil  of  satisfaction  and  watch  the 
execution  of  yuur  plans.  If  the  work  has  been  done  by  your  ad- 
vertiiing  aKenI  or  whoever  has  assume<l  the  responsibility  of  the 
(Kisitioii,  in  a  IhoroiiKli  nnnner,  you  will  have  n  romfortaMe 
feeling  during  the  year,  as  ymir  peearrangod  plans  niaiure  with- 
out calling  upon  yoii  for  much  expenditure  of  vital  iicrve  force 
after  the  plan  is  under  way. 

Yonr  salesmen  will  be  met  on  every  hand  with  pleasant  greet* 
ings^  and  while  there  will  always  be  the  erahbcd  eilisett  who 
objects  to  your  intmsioa,  even  by  mail,  yet,  even  this  "wre- 
bcaded"  portion  of  the  oommunity  can  be  approached,  and  per> 

«onaI  apologies  very  often  but  start  an  inter\iew  which  results 
in  hi'i  signature  upon  the  contract —ju'st  a*  you  had  intended 
■when  you  went  to  him  In  apolngi/v  for  intrnsion. 

SVSTEMATtr  .SXtl  roXTI.V INCH'S  PKFSf  .NT A7I11N  OF  OXF  llSe  OK 
ABCVMEST 

The  four  main  divisions  in  whicb  business  should  be  soLiciled, 
nrc^  perhaps,  in  the  order  of  their  importance,  signs,  power,  are 
lights  and  fcsidenees.  Local  conditions  may  vary  the  prest^ 
or  promfaMnee  given  these  various  classllkattons,  but  when  a  list 
of  eligible  names  has  been  pvcpared,  these  names  ought  to  be 
.  carefully  considered  with  rdatkm  to  what  the  prominent  need 
«if  each  tndividn.ll  rase  tn.iy  he.  Thus,  it  is  possible  that  one 
|>rospective  iii»l<m>i-r  iniKht  be  solicited  f<ir  a  si>t"-  '"r  arc  light'' 
:ini\  for  pn«er.  In  »tii-h  a  case  as  thi«  it  wonlil  be  wi>r  to  put 
that  particidar  name  upon  the  sii?n  list.  an<l  thin  for  otic  solid 
year,  pound  him  steadily  upun  tlu'  question  of  signs  and  nothing 
eKe.  Oon't  »livert  bis  attention;  don't  weaken  your  c.ise  by  talk- 
ing anything  to  the  reo'ivvr  of  this  advertising  but  signs 
Make  him  bilieve  that  Hitliont  a  sinti.  the  front  of  his  store  is 
a  great  barren  waste.  If  you  began  to  divert  his  altcntion  to 
anything  else  but  signs,  you  will  weaken  your  general  cause,  but 
if  your  advertising  man  is  sufficiently  skillful,  he  will  arra^ 
his  many  differ ettt  acgiiments  In  Kne  for  an  electric  sign,  and  the 
snbject  will  never  be  allowed  to  grow  monotonous,  since,  ttmigh 
it  is  presented  from  twenty  to  thirty  times  during  the  year  to 
die  man's  attention,  tl  wilt  in  each  instance  be  presented  rfiffrr- 
flly,  ard  inorr-'vcr.  rutnul.ilu ei\ . 

Matiy  pi-fiplr  can  br  put  uihui  tin-  sign  list,  who  arc  already  Cns- 
t<inict>  for  intiiior  lis^btiti^  and  on  tbf  li-t  shfinbl  be  iiiilnibd 
svcry  merchant,  whoic-  plaro  of  busiin  ss  bas  a  show  window  of 
any  pretension,  whatsoever,  and.  of  course,  there  arc  many  cases 
of  eligittlc  people  who  have  not  even  a  show  window,  and  many 
Instances  can,  of  tonrsr,  )«•  riincinlK'rrfl  in  each  lonlity,  wbiri' 

people,  whose  placcit  of  business  are  lucaieil  up  side  streets,  or 
in  the  rear  of  buildings,  should  find  an  electric  sign  an  ahsi>luie 
necessity. 

To  all  of  these  for  a  period  of  one  year  direct  an  incessant 
bomhardment,  r>'er  presenting  the  subject  from  a  new  viewpoint, 
but  always  bringing  it  right  home  to  the  Inner  conieionsncss  of 


the  Duin,  that  the  quicker  lie  gets  Hp  an  electric  sign,  the  quichcr 
he  is  going  to  increase  his  business  by  leaps  and  bounds,  no  matter 
how  salts  factoiy  a  business  he  has  at  the  present  tinUk 

But  before  you  begin  an  advcrtinng  campaign,  put  up  an 
electric  sign  conspicuously,  over  or  in  front  of  your  office  or 
plant  The  selection  of  location  should  insure  the  greatest  prom- 
inence pos>ible  to  the  sign.  Uc  liberal  in  the  candle-power  and 
(111  miiiil  nT  of  the  lamps.  Make  the  sign  u  live  alTair.  Do  not 
huii:  It  convfutioiial  in  any  way  This  can  be  done  by  borders 
of  colored  lamps,  preferably  red  .Vi-vtr  use  blue  for  this  purpose, 
and  no  other  colored  light  will  give  you  the  effect  that  red  lamps 
will.  It  would  l)c  a  goixl  plan  to  put  up  several  electric  signs, 
(f  you  are  going  to  secure  a  liberal  sign  biisines*  from  >"0ur 
citizens,  the  best  plan  is  to  take  your  own  medicine  in  liberal 
doses  before  ynu  prescribe  it  to^ others.  After  the  sign  or  signs 
arc  up,  keep  the  lamps  clean  and  rcncw  dim  and  bumt-out  lamp* 
frequently  and  systematically. 

Just  so  the  subject  of  electric  power  should  be  taken  up  with 
the  people  who  ought  to  be  using  it,  and  to  this  list,  a  eontinu- 
ons  stream  of  diversified,  logical,  sequential,  and  unremitting, 
forceful  facts  and  figures  should  be  presented. 

The  .ire  light  list*  shonM  be  made  up  of  merchants  or  manu- 
licturers,  to  w  hich  this  form  of  light  mux  be  1"  ^l.tptcd  and 
the  prevailing  conditions  in  any  one  locality  wiil  .i  lily  indicate 
this;  but  where  there  is  a  contlict  between  signs  an  1  .i:  1:  tips 
— that  is  any  indecision  as  to  whether  a  given  name  ihuiild  tic 
put  upon  the  sign  list  or  iiptm  the  are  light  list  -it  will  be  found 
in  nearly  every  instance  that  Ihc  wisest  tiling  is  to  first  put  such 
a  name  u|um  the  sign  lisL  A  sign  is  to-day  the  most  .ittraclivc 
leader  that  a  central  Station  can  use  as  an  entering  wedge  to  sc- 
rure  a  man  s  btisiiiest  and  ibeii,  too,  signs  are  enlremely  profit- 
able for  the  investment  employed  if  they  are  put  forth  under  a 
flat  lUle  for  a  given  nimiber  of  houii^  burning,  contracts  being 
StgHc*!  for  one,  two  or  three  years,  and  the  signs  being  turned  on 
and  off,  eilher  by  a  rcprcscnuti\-«  of  the  company,  or  by  a  time 
switdv 

In  this  way.  long  hotir  loads  are  assured,  and  it  j«.  worth 
while  for  the  contract  departtnent  to  pni  :i  ,i  '  itli  pi i  I  niinary 
adilitional  time  geting  a  contract  •it  this  kiiul.  t.itljii  tiijti  have 
Ibe  si({n  iisi'd  for  but  short  periods.  .\  store  can  do  no  better 
advertising  than  to  keep  an  ileetric  siku  burning  until  I!  or  li 
o'clock  every  night,  and  expi  rieiicc  in  many  stations  has  shown 
that  where  this  is  done,  practically  every  sign  can  be  put  out  on 
this  basis 

If  a  man  knows  exactly  whit  the  siijn  would  cost  him  every 
week  and  every  nwiith  in  the  year,  he  bas  before  him,  not  an 
indefinite  number  of  kilowatt-hours,  but  a  definite,  amount  in 
dollars  and  cents  whidi  reqmras  no  mental  labor  in  order  for 
him  to  plainly  understand  what  it  means.  He  knows  exactly 
wliat  the  eoct  will  be,  and  if  Ibe  subject  ha*  been  skillfully  pre- 
sented, he  is  glad  lo  sign  a  contract  on  a  Hat  rate  ii:isis.  especially 
so  since  under  most  methods  of  rbsrgiiig.  he  gets  a  large  number 
of  the  hours  of  burning  in  tin  "letters  of  lire"  at  a  much  cheaper 
proportiraiate  rate  than  he  would  tor  a  shorter  period 

I.isiv  <if  re^iileiHi are.  of  eonr-e,  easily  made  up.  and  ibey  will 
embrace  names  along  the  snecls  where  service  already  exists,  or 
in  nearby  localities  which  arc  easily  reached,  unless  there  is  .a 
iletermination  gencrallv  to  extend  the  names  in  the  residential 
sections 

Besides  sign,  residence,  power  and  arc  Ibts,  there  are  a  great 
many  other  lists  that  can  be  specially  srorkcd  up,  or  have  apedal 
letters  u  rilten  for  them,  such  as  window  lit^hting.  building  oolline 
lighting,  ornamenLtl  exterior  post*  to  burn  all  night,  or  orna- 
mental statues 

Tbeii  .ilso.  there  ln\e  Vi.  i  n.  by  some  central  stations,  campaigns 
waged  to  induce  the  more  free  use  of  current  by  residences  and 
stores,  and  in  anv  centra!  'tati.nn  which  has  not  heretofore  taken 
up  the  question  of  flat  rale  signs,  a  most  excellent  ami  productive 
campaign  cm  lie  directed  agaiOAt  pr<-eiit  ^ign  users;  this  special 
work  iK'ine  vi-ry  closely  followed  itp  l\^  the  work  of  solicitors, 
or  if  there  is  a  eontraci  department,  the  head  of  the  department 
could  liKik  after  this  business. 

Such  a  campaign,  inteWgenlly  fired  at  a  man.  and  carefully 
«Dmbtned  with  personal  tioHcitslion.  ctnnot  fail  eventually  to  car- 
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ty  the  day.  The  returns  {rom  the  second  year  of  such  a  c;itii|iaigii 
in  the  iinniher  of  "iurrendcrs"  will  be  much  larger  than  the  first 
year,  and  the  third  and  fuurth  years  will  be  even  better;  but 
care  must  be  used  not  In  let  the  list  run  dry,  but  new  names 
should  be  continuously  added  as  business  changes  occur,  and  m 
new  peuple  appear.  The  attention  given  these  lists  should  be 
unremitting,  changes  .being  entered  from  'the  salesman's  daily 
reports. 

SOME  r.XAMri.E8  UF   ADVCKTISINC   FHUM  DENVIiJt. 

Here  is  an  attractive  example  of  advertising  from  Denver. 
The  folder  conies  in  the  «hapc  of  u  booklet,  which  on  opening, 
displays  three  panels  inside.  The  idea  is  a  very  attractive  one. 
The  middle  panel  is  shown  better  in  the  original  than  our  re- 
production can  make  it,  but  a  word  of  criticism  might  be  of- 
fered. b>  suggesting  that  a  more  direct  application  of  the  moral 
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At  yottr  ft«^ic*. 


WALLET  FULDEK. 

might  have  been  printed  to  insure  the  driving  home  of  the  point 
into  the  busy  m.in's  brain,  who  might  )^ve  the  picture  but  a 
glance. 

Inste-td  of  asking  ".\»k  this  man  about  his  wallel,"  it  might  have 
been  Iwtier  to  have  said.  ".Vsk  this  man  .nhout  his  wallet— and 
how  his  electrically  lighted  signs  and  windows  helped  fill  it."  "Be 
plain  if  you  would  be  underslixMl."  shuuld  be  lacked  right  up  in 
front  of  the  advertising  man's  desk. 

CO-ora.STJVE  ADVFJITISINi;  l»V  EUXrTiliCAL  MANt'FACTl'REKS. 

Ijst  week  an  article  appeared  in  these  columns  by  Mr.  J.  R<ib- 
iTt  Croose  on  the  Iwncfil  of  co-operation  in  electrical  devebipnient, 
uhich  subject  is  now  atlracting  much  attention  among  electrical 
manufacturers  throughotil  Ihe  United  Slate*.  There  is  no  donlit 
Ih.it  if  these  manufaclurer-i  will  riI  tcKi-ther  they  can  be  the 


means  of  stimulating  the  use  of  electricity  in  many  directions. 
Below  are  suggested  some  of  the  means  that  could  be  employed 
in  furthering  this  end. 

If  the  manufacturers  work  in  the  direction  of  general  pub- 
licity, and  the  local  central  stations  take  real  and  full  advantage 
of  this  general  publicity  by  vigorously  advertising,  each  in  its 
own  territory,  the  cumulative  results  ought  to  be  of  far  reaching 
stimulation  to  the  entire  trade. 

Here  are  some  of  the  points  of  the  application  of  which  there 
should  be  profit ; 

I.  Advertising  co-operation  by  607  electrical  manufacturers. 

i.  Daily  personal  insistence  on  electrical  apparatus  and  con- 
veniences by  the  manufacturers'  610  salesmen  during  their  trav- 
els. This  insistence,  if  coHlinuously  applied  again.st  hotels,  res- 
taurants, cigar  stores,  etc,  would  have  a  far-reaching  effect,  .\i 
an  example,  let  the  salesmen  patronize  the  cigar  stores  having 
electric  signs;  let  them  ask  for  electric  Yghjs,  etc,  etc.  They 
would  then  .til  tend  to  help  each  other. 

3.  Advertising  co-operation  by  the  453  electrical  jobbers. 

4.  .\dvertising  co-operation  by  the  1,500  electrical  contractors. 

5.  Advertising  co-operation  by  the  salesmen  of  electrical  s:ipply 
housv.s,  along  the  -same  lille^  as  indicated  for  the  manufacturers' 
salesmen. 

b.  Co-operation  by  the  technical  press. 

7.  Special  co-opcnition  by  a  committee  of  the  National  Electric 
Light  Association,  or  a  bninch  of  that  organization  known  a» 
Ihe  Commercial  Branch. 

8.  Special  co-operation  by  a  committee  of  the  Northwestern 
Electric  Light  .■\«sociation. 

Q.  Special  co-operation  by  the  various  state  electric  light  as- 
sociations. 

to.  United  cfTorts  from  all  the  trade  10  induce  cooperatioit 
by  architects,  builders,  contractors  and  real  estate  dealers, 
tl.  General  advertising  campaign  in  magazines. 
IJ.  F.ledrical  shows  and  ex|Kjsiiions. 

13.  United  co-operation  of  the  .American  Klectrlcal  Sales  As- 
sociation on  the  same  lines  a^  the  manufiiclurcrs'  salesmen  would 
proceed.     (The  new  organization  of  salesmen.)  • 

14.  luilisting  Ihe  co-oper.itioii  of  the  Rejuvenated  Sons  of 
Jove  by  the  same  methods  as  would  be  employed  by  Ihe  American 
Klcctrical  Sales  .Association.  (This  is  a  society  recently  formed 
and  composed  mainly  of  electrical  people.) 

15.  Direct  plans  of  mail  solicitation  against  the  actual  pros- 
pects by  lix'al  cenfal  sMlions. 

i6l  Newspaper  advertising  by  local  central  stations. 

17.  Systematized  follow-up  correspondence  by  cii  Iral  stations 
against  each  local  specialized  trade,  which  might  employ  elec- 
tricity profitably  in  some  form. 

18  T.et  each  rentral  station  maintain  either  in  connection  with 
its  office,  or  separately,  a  sales  or  show  room  for  the  display  of 
electrical  apparatus ;  not  forgetting  an  attractive  show  window 
and  an  electric  sign  to  draw  public  attention. 

All  these  mellio<]s.  If  employed  together,  and  seconded  by  cen- 
tral stations  in  soliciting  business  by  an  active  and  continuous 
canvass  In  addition  to  the  local  advertising  could  not  fail  to 
achieve  returns. 

CiMicerted  effort  alw.iys  produces  results  th.il  are  larger  than 
can  be  brought  about  by  individual  effort,  and  the  central  stations 
should  not  be  behind  hand. 


Isolated  Plants  Abandoned  in  Chicago. 


The  Oiicago  Edison  Company  and  Commonwealth  Electric 
Company  have  secured  s<imc  excellent  contracts  in  the  past  few 
months  for  light  and  (lower  from  large  concerns  formerly  oper- 
ating isolated  plants.  One  of  the  most  not,ible  of  these  is  "The 
Fair,"  one  of  the  largest  department  stores,  which  occupies  an 
ll-story  building  covering  one-half  a  city  block  and  has  always 
herctiiforc  operateil  its  own  light  and  power  plant.  .Anoilier  large 
contract  is  thai  of  the  (irifTin  Wheel  Works,  a  car  wheel  factory 
which  formerly  operated  a  550-hp  compound  Corliss  engine  The 
power  of  the  wheel  works  is  now  supplied  by  three-phase  motors. 
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Business-Building;  Methods  of  the  Public  Ser- 
vice Corporation  of  New  Jersey. 

THE  light  ami  power  terriliuy  i>f  the  Public  Service  Cor- 
(loration  of  New  Jersey,  nnliraies  li>wn»  and  cities  of 
frotti  j,$oo  to  joo.ooo  inh.-iliitants  and  a  total  population 
of  over  j.ooo,ooa  The  S4ime  general  miciIkkIs  01  busines:^  Retting 
with  re*pe»t  to  electric  lighting  and  power  are  applicil  in  all  of 
the  commtlnitie^  large  and  small,  with  equally  sitisfactory  results. 

The  tncthods  pursued  arc  broadly  of  two  kinds — advertising 
and  soliciting.  .A  little  <iver  two  years  ago  the  details  of  increas- 
ing the  corporation's  business  were  Confided  to  one  management 
with  the  head  ofJice  at  Xewark,  N.  J.  Before  this  lime  each 
iocal  company  head  had  in  his  own  territory  personal  supervision 
of  the  nira"s  employed,  but  in  the  fall  of  190.1  »  <■  mimrrcial  dc- 
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partmcnt  was  established  with  Percy  Ingalls  at  its  head  and 
Mr.  C.  W.  L«'e  its  advertising  specialist. 

Pamphlet,  eirriilar.  novelty,  and  newspaper  .idvertising  is  sup- 
plemented by  pi-rson.il  solicitation  of  salaried  S'jiicitors  who 
follow  up  the  inquiries  that  come  in  as  the  result  of  the  adver- 
tising campaign. 

The  monthly  p.nnphlet  called  l.iglit  and  Power  was.  first  issued 
July  I,  iiXM.  and  has  grown  from  eight  to  sixteen  pages,  contain- 
ing bright  and  timely  educational  matter  attractively  illustrated, 
pertaining  to  electrical  subjects  of  general  and  li>cal  intcresl. 
Photographs  are  gi\en  showing  power  instiliations  and  attractive 
lighting  cffeets  obtaiiied  by  customers,  and  the  fact  brought  oni, 
that  electricity  from  the  various  plants  of  the  Public  Service 
Corpfiration  is  used  more  and  more  every  day  and  in  all  im- 
portant buildings,  the  owners  findiiig  it  chea|ier  and  more  sat- 
isfactory than  producing  their  own  i-leciricity.  The  monthly 
Imlletiii  is  <eitt  to  users  as  well  as  prospective  customers,  and  is 
consitlered  the  most  important  feature  of  the  plan. 

Circular  letters  in  fac  similes  on  special  topics  signed  by  the 
local  agent  are  put  out  as  part  of  the  follow-up  campaign,  with 
the  intention  of  stimiilaliiig  replies.  The  possihilitii  s  of  tlic  iisi  - 
of  electricity  are  brought  out  very  clearly  in  these  letters,  as 
well  as  ill  fiililers  and  lii>r.klels  anil  stickers  used  in  between  the 
mailings  of  the  |i;iiiiphlets  From  twenty-six  In  thirty  mailings 
a  year  go  to  each  "l'ros;"ect"  on  the  list. 

The  periodical,  IJkIiI  and  P<m-tt.  does  n<il  go  to  all  customers, 
but  only  to  a  selected  list  of  names  of  those  judged  by  the  local 


agent  as  most  likely  to  help  circttlatc  the  information  contained 
therein.  Folders  and  novelties  are  mailed  and  attractively  printed 
with  seasonable  artistic  designs  cilliiig  aitenlion  to  the  benefits 
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of  electric  service.  A  return  postal  card  accompanying  the  clau 
of  literature  is  shown  in  Fig.  2. 

Monthly  calendars  are  also  used  as  part  of  the  follow-up  cam- 
paign for  electric  power.  The  calendars  are  small  and  rendered 
artistically  attractive  by  being  lithographed  in  colors.  This  cal- 
endar is  the  best  of  the  novelties  used  by  the  corporation  since 
it  is  not  only  attractive,  but  as  a  calendar  is  more  likely  to  be 
preserved.  Slipped  in  somewhere  is  a  printed  circular  calling 
attention  to  the  merits  and  benefits  of  electric  power.    In  the 
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specimen  illustrated  in  Fig.  3  the  circular  is  enclo»ed  in  thc 
sinall  envelope. 

Pasters  are  attached  to  all  bills.  Those  going  to  private  houses 
have  some  matter  concerning  the  home.  Those  going  to  stores 
have  matter  pertaining  to  store  lighting,  window  dressing  and 
general  uses. 

Street  car  advertising  is  successfully  employed  by  the  corpora- 
tion, se.Tsonable  topics  lieiiig  artistically  presented. 

Sign  lighting  and  brightly  lighted  .ind  well  arranged  show 
rooms  at  the  office  of  each  territorial  ilisirict  are  made  a  feature. 
Fixed  illuminated  "igns  were  undertaken  on  the  meadows  parallel- 
ing the  railroads  between  Newark  and  Jersey  City,  but  much  trou- 
ble was  experienced  in  maintaining  them.  A  number  of  such 
signs  were  stripped  by  wire  thieves  who  took  everything,  even  to 
the  transformers,  so  after  replacing  the  signs  several  times  the  ex- 
pense was  deemed  loo  great  ;ind  this  method  .ibandoned.  Illumi- 
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nated  ngm  at  ciicli  otikc,  with  diangcablc  letters,  were  adopted, 
with  which  the  several  branches  of  the  business  at  different  sea- 
sons is  advcrlijed.  The  signs  do  not  give  the  name  of  the  coni- 
IMogr,  as  the  advertisement  of  some  department  of  the  busine5.s 
«ilb  •ttention  to  (he  giRce  M  well  as  the  sjKciAe  thing  iwlvcrtisecl, 
diiu  leniot  a  two-fold  puipoie. 

Tbe  free  lign  prapMitim  is  an  insluiee  of  the  aggraasirtt  tign 
canvsign.  Two  cluies  of  aigin  are  tupplicd  by  tbe  oofporatioa 
— panel  and  monogram.  The  bnsii  to  the  customer  ii  the  regular 
local  lightinn  rate  and  a  minimum  monthly  charge  of  $5  for  the 
panel  >>gn  iiul  $t  a  letter  for  the  monogram  signs  Mai  i.itc 
with  a  jiatro;  system  is  also  used  where  warranted,  the  sign  tu; 
r<iit  kept  off  until  6.50  o'clock  in  the  evening  during  the 

iNiiitrr  im  rith^.  This  time  limit  avoids  the  peak  of  the  station 
Ii  .1 1  uiil  tn  iliUs  an  indncrmenl  jii  |irn;j  to  be  made  to  the  sign 
customer,  i  he  sign  wiring  h  brought  outside  the  building  to  a 
locked  box,  containing  the  switili,  the  oiirent  being  turned  off 
at  stated  times,  depending  upon  the  contract  with  the  aistomer. 

The  corporation  supplies  the  sign  eomplelei  indvding  wiriof, 
erection,  lampa  and  maimenanee,  A  4-^  S-watt  Imp  ia  used. 
The  avenge  ioieome  from  food  ligna  b  I7  a  nwntt  and  fnn 
monogcam  ^a  about  |a  per  letler  per  month. 

The  nse  of  the  changeable  sign  in  large  sizes,  with  U«  ease 
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of  cnlargemctit  permits  of  elasticity  in  supplying  the  needs  of 
some  customers.  The  units  and  face  plates  of  the  Mobile  <ign> 
aro  porehaaed  by  the  corporation  and  the  signs  are  then  :  10 
up  by  its  own  Stoff.  It  is  considered  of  great  advantage  to  have 
a  alandard  sign  sinee  a  qiecial  one  would  serve  for  but  one 
CMrtoiw"  who  might  go  out  of  business  in  a  year's  time.  The 
expense  of  the  sign  in  ibat  case  would  be  a  losa  whercu  with  the 
atandard  sign  the  cbange  necessary  for  another  eiMtoner  wonM 
only  amount  to  from  $j  to  $5.  Tbe  free  slgti  pioposilion  haa 
only  been  in  vogue  one  year.  Bdow  is  a  reprint  ot  a  letter  aeiit 
to  prospective  sign  users: 

"While  passing  yi  nr  pl  ir,  of  business  la*t  night  I  nottced 
that  you  were  still  -.^iili  i  i-  ;m  electric  sign.  Why.' 

"Our  free  sign  i"  ji  -I'son  puts  this  popular  advertising  meditmi 
within  the  reach  ot  evrry  merchant  in  our  commtmity. 

"There  is  a  time  when  conservatism  •  r  i;. ,  ■  bo  ?.  v  lUir  The 
electric  sign  has  proved  itself  a  magnet  to  the  trade  and  a 
money  getter,  so  get  in  line. 

"If  you  are  in  business  for  pleasure  you  need  a  sign  to  make 
you  fed  that  your  place  is  as  good  to  look  at  as  the  one  acros> 
the  street.  Bttt  if  ym  are  there  for  yonr  bread,  buucr.  jam  and 
antomobile  you  muBt  have  a  sign  to  get  your  dian  of  trade. 
Yon  see  ifs  a  lign  which  ever  way  you  luni. 

"A  bright  store  rtukes  a  goodly-sired  bank  acnmnL 

"Let  ci;-t  r- ,  " -'  "lativc  have  a  talk  with  you  On  the  alore 
lighting  and  sign  proposition.  Ten  minute"'  time  may  mike  a 
ten  per  cent  increase  in  the  paying  capacity  of  your  budoeil. 
Our  interests  are  one,  your  success  i-;  oiirv  " 

.\s  a  result  of  the  »igti  e.mipai^n.  tlr^  Im^itu^s  h:i<  xfiwii  from 
35  electric  signs  in  1904  throughout  all  the  territory,  10  nearly 


6uo  signs  of  bolii  kiituj  lo-day,  with  nu  income  from  this  source 
of  over  $60,000  per  aimum. 

Newspaper  advertising  accomplishes  a  double  mission.  For 
aside  from  its  commercial  value  to  tbe  corporattOQ  it  estab- 
lishes friendly  relations  with  the  press.  The  space  it  atoatly 
used  to  agpeal  to  die  greatest  number  of  people,  which  meaoa 
eonlmnoua  talks  on  the  aubject  of  hoaschold  aacesaitiea  b  private 

Alt  the  advertising  saalter  is  prepared  well  in  advance  of  ii» 

ftcttial  use.  The  cost  of  reaching  prospects  has  been  the  small 

V  :rn  if  between  83  cents  to  $1  a  iianic  per  year.  Ko  other  com- 
mttcial  business  would  be  conteiilud  lu  ipcnd  so  little  ui  rcacltin^ 
a  prospective  customer,  and  yet  this  relatively  siita'.l  v  itti  li^- 
prod<ii-(Nd  results  that  should  awaken  every  central  station  roan 
: ;  du  'ijincthing  in  this  advertising  line  Ml  order  10  Stimulate  a 
further  mcreasc  in  his  business. 

In  tlio  expenditure  of  an  advertising  appropriation  the  results 
are  what  count  and  the  follow-up  feature  is  as  important  as  the 
basic  advertisement.  The  experience  gained  by  the  Public  Scrviee 
Corporation  shows  the  necessity  of  spreading  the  work  done  over 
tbe  whole  year  and  iMC  pecmit  Ifae  whole  outlay  to  so  out  ia  one 
effort  in  one  publication. 

The  soliciting  by  agents  is  a  necessary  and  inportaat  adjtmct 
In  some  of  the  smaller  fields  of  the  corporation  tlic  local  agent 
Is  also  the  superintendent  of  the  plant,  but  this  is  the  exception 
i  iilR-r  thin  the  ruk',  as  the  business  getting  is  held  to  be  an 
cntirtl)  ijirlrrint  J'  partiiient  from  the  one  producing  electricity. 

The  ioluii  ■  1'  the  Public  Service  Corporation  ;irc  paic  1  11 
the  salary  basis,  but  are  encouraged  by  prizes  of  $50,  $30  and  $J0 
for  the  best  six  months'  work  for  obtaining  the  greatest  number 
of  16-cp  equivalent  coonections.  No  premiums  are  offered  uor 
given  to  their  Own  or  to  outside  wiremcn.  In  the  residential 
districts  the  greater  amount  of  soliciting  lias  to  be  aocompliabed 
in  tbe  evenings  in  following  tip  inqmriee  as  tat  result  of  the 
advertising  campaign.  Each  solicitor  turns  in  a  daily  card  report- 
idg  tim  different  calls  aade^  cweiy  ooe  having  his  own  separate 
district.  The  commercial  department  keei'<  lo^.-  watch  of  each 
solicitor's  work.  The  solicitor  is  occasionnlly  ()!,iiu:«-d  to  a  differ- 
ent territory  with  good  results. 

The  great  success  of  a  solicUo:  ;ii  itjiJcutiil  liirjlvry  w.u  a 
mystery  for  many  months  and  until  his  method  was  discovered. 
This  consisted,  after  finding  a  prospect,  in  telling  all  the  local 
.s  .rcnirii  .1::  jtit  it,  the  result  being  that  after  a  few  weeks  the 
prospect  requested  a  visit  from  the  solicitor  and  a  contract  was 
signed. 

For  ;!ti»  rlr.t;*  obtr,iii?<]  in  this  account  thanks  are  due  Mr.  Percy 
li:j;a.!-,  ni  iiia^i  i  .  )  •.lir  commercial  department,  and  to  Mr.  C  W. 
Lee,  of  the  C  W.  Lee  Company,  of  Newark,  the  adveitiaing 
agents  for  the  Pttblic  Serme  Corporation. 


New  Telephone  Patents. 


Since  tbe  success  of  the  sled  switchboard  eord  bat  been  thor> 

oughly  demonstrated,  it  is  but  natural  to  find  the  same  general 
scheme  applied  to  other  clff^^rs  of  cords.  Such  an  application 
of  thetpir  [  Fig.  t,  in  a  cord  for  receiven^ 
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etc  The  foundation  of  the  cord  is  a  iibrous  core  or  string,  about 
which  the  conducting  strand  is  wound  in  a  regularly  spaced 
open  spiral.  This  method  gives  flexibility  an<l  stri  iictti.  The 
conducting  strand  itself  consists  of  a  metallic  ribbon  closely  Sfir- 
alled  about  a  twisted  liber  core.  G.  E.  Schmidmcr,  of  Germany, 
is  the  inventor  of  tbia  cord. 

lliX£IVUL 

C.  G.  Burke,  ui  Brooklyn,  has  patented  a  double-wound  re- 
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ceiver.   It  is  his  idea  to  provide  a  fine  and  a  coarse  winding, 

and  by  iVi:>  mcnii'i  product'  n  substitute  Tir  the  usual  induction 
coil.  He  iticiudci  the  low  wiuclsng  oi  tiic  transmitter  circuit  as 
a  priiDary,  while  the  high  winding  b«an  the  nsual  relation  to 
the  circuits  of  tbc  telephone  receiver. 

PAXTr-UNE  SVSTIM. 

A  stcp-b>->lep  parly-linc  >\ ii'  i  f  a  rather  nt  vi.l  >  ti  fornix 
tbe  subject  of  a  scries  of  three  patents  granted  to  Messrs,  A.  F. 
Poole  and  F.  B.  HtU,  of  Wheeling,  W.  Va.  One  side  of  the  line 
is  normally  cut  ia  two  «t  each  station,  and  tbe  Ua«  has  to  be  built 
up  for  each  call.  The  instruments  are  all  disemineclcd  uirttl  cut 

;icr:.'->  tju'  !i:K'  l;y  clrctroitiagi'.ftir  iiUMtis  ■.iiiilcr  the  control  of 
polarize  t:i(;i:irum.igiii.Uv  i!n..iu.>.  i'ravisiou  ii-  iiiade  to  enable  calls 
to  be  Sent  from  or  to  the  lino  or  between  its,  on  ilio  .i  ih 
line  A  complete  sub-station  and  switchboard  system  has  been 
worlced  out. 

TNTWrnM  Ml'N'rCATINT,  SYSTEM 

R.  M.  Ucaril,  ui  Niiw  York  City,  iaa  yutentcl  an  intercom- 
nMUUcating  system  which  involves  no  common  wire,  in  the  talk- 
ing circuit  Eacb  statioa  has  a  wire  incoming  from  every  other, 
and  also  a  wire  outgoing  to  each  other.  In  talking,  the  calling 
station  selects  one  sicte  of  the  dfeuil^  vis.,  its  wire  to  the  desired 
sution.  The  called  station  aelects  as  flie  other  dde  «f  Hue 
talking  circuit  its  wire  to  the  catlinu  station. 


Letters  to  the  Editors. 

Efficiency  of  Lighting  Bahnoov. 

To  the  Editors  of  Elccineal  Wortd: 

Sms:— The  question  r:u-..l  Ly  Mr.  Wilkinson  i:i  yotir  issue 
of  January  13  is  an  old  acquaintance.  It  is  the  opinion  of  many 
engineers  that  the  term  "eftdeocy"  should  be  used  exdosively 
to  exiiKss  the  nitio» 

transforms  power 


trantfortner  ptnuer  -j-  totsfs 

This  seems  to  be  the  legitimate  use  of  the  word.  The  aabsli- 

tution  of  the  word  energy  for  p<*«<;r.  gi^'i'g  the  term  "energj 
cfRcicncy,"  seems  a  rational  corollary,  but  further  than  that  the 
definition  should  not  be  extended  without  the  aaBCtiOQ  of  loaie 
luthoriutive  body  of  scientific  mea 

Unfortnnately  the  A.  I.  E.  E.  rtandardization  report  does  not 
deal  especially  with  the  case  in  queiiion.  but  it  does  define  the 
efficiency  of  a  motor-generator  as  the  generator  output  divided 
by  the  :ii'>:or  intnVc  This  and  the  t'oicsiung  are  my  srxo  rr.i- 
sons  for  using  the  terms  "motor-geiKiator  efficiency"  and  '  bal- 
ancer efficiency"  synonymoualy.  I  consider  the  reasons  sufficient, 
bnt  grant  that  there  is  ground  for  disagreement.  In  any  case 
«e  conclnsibm  of  the  paper  in  qncstion  will  not  he  invalidated, 
as  the  eflicienciea  Eg  nod  Em  are  used  to  determine  current 
distribution. 

There  i*  inih  h  ti  .  t>c  said  on  Mr,  Wilkinson's  side  of  the  ques- 
tion, however.  The  operation  of  a  two  to  one  auto-transformer 
is  a  dose  analogue  to  that  of  a  direct-current  lighting  b.il- 
ancer.  The  natural  interpretation  of  the  A.  I.  £.  E.  standardiza- 
tion report,  under  the  section  entitled  "Stationary  Induction 
Apparatus  u  mld  make  the  efficiency  a  ratio  similar  to  that 
which  Mr.  Wilkinson  uses  for  the  direct-current  balancer  It 
is  not  an  efficiency  of  ron%-crsion.  As  is  true  with  the  direct- 
current-balancer,  less  than  half  of  the  unbalanced  power  in  the 
secondary  mains  is  converted  by  the  apparatus.  However,  the 
auto-transfornicr  can  be  used  as  a  lighting  bslancer. 

Again,  many  customers  may  look  at  the  problem  in  this  w.iy: 

Here  is  a  piece  of  apparalu-..    Tlie  <jutput  is  a  certain  quan-  , 
tity.    The  intake  is  a  certain  larger  quantity.    Therefore,  the 
efficiency  must  be  the  r.^tio  of  the  first  divided  by  the  second« 
regardless  of  whether  all  or  a  part  of  tbe  power  be  transformer 

The  high  e9icienc>'  as  determined  by  Mr.  Wilkinson  is  at- 
tractive to  the  salesman,  but  further  than  that  it  has  no  special 
advantage.  The  customer  i»  interested  chiefly  in  the  number 
«f  vdta  hy  whicb  Ms  line  will  he  nahalanoed  regardless  of  what 
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output  is  taken  as  the  basis  for  aseertaining  the  percentage  of 

regulation,  and  he  seldom  asks  for  ;ui  tlTuiiiikv  Kuaraiilec. 
When  he  docs,  the  efficiency  may  be  given  for  cich  uuil  cotu- 
po.sing  the  balan.cr.  tlii  efficiency  of  conversion  may  be  quoted, 
or  that  as  calculated  by  Mr.  Wilkinson:  but  each  party  to  ttte 
contract  should  have  a  clear  understaniUng  of  the  basis  of  the 

guarantee.  In  lieu  of  a  definite  understanding,  the  efliciency  of 
conversion  is  safest  to  use  because  it  is  the  lowest  and  leaves  no 
ground  for  iHs])ii[f_ 

As  to  (he  term  "combined  armature  efficiency,"  I  meant  tbe 
ratio  of  the  oo^Mt  of  the  generator  armature  divided  by  the 
intake  of  the  motor  amatmre;  that  is,  the  motor-generator  effi- 
ciency computed  exdusive  of  dw  field  exeitatioa  loss.  This  ws» 
clearly  mdicaied  in  my  article  00  p«ge  1067  of  the  December  ajd 
issue. 

f  thank  Mr.  Wilkhison  for  raising  this  question  of  definition, 
and  express  the  hope  that  our  standardisation  rules  may  some 
day  he  periected  so  as  to  leave  no  ground  for  controveny. 

Ncftwooo,  Oiifu.  nr[,D  FuMKurraBUL 


Increasing  Central  Sution  Business. 

To  tht  Editors  of  Electrical  World: 

Sirs:— I  notice  in  your  issue  of  January  13  that  you  have  a 
very  interesting  article  on  the  elcctncal  distribution  system  of  the 
Public  Service  Corporation  of  New  Jersey,  occupying  four  pngres. 
I  also  notice  in  the  same  issue  the  second  part  of  an  article  on 
"Central  Statioi;  F\onomics  in  Massachusctt-,  an  l  .1  ]i:ikc  .xud  a 
half  devoted  tu  ntites  on  central  station  businca^  ^ikI  getting  new 
central  station  business,  in  which  are  advanced  suggestions  for 
increasing  the  central  station  business,  litis  latter,  by  the  way, 
is  a  valuable  feature  in  your  paper,  aidiiqt  as  h  does  tbe  central 
station  man  to  get  ideas  for  expanding  his  own  ?in  •ik  -.s  .md 
thus  increasing  the  use  of  electrical  apparatus  wtilcl:  will  benefit 
ycnr  nnu  iifacturing  friends. 

iiavinK  just  read  the  Public  Service  Corporation  article  and 
the  business-getting  articles  above  referred  to,  1  was  quite  inter^- 
estcd  when  I  stepped  off  a  train  the  other  evening  in  one  of  the 
cities  which  is  lighted  by  the  PbUic  Service  Corporation  to  note 
the  following  condition: 

A  jewelry  store  with  a  llaming  gas  jet  and  some  paper  packages 
on  a  shelf  some  three  or  four  feet  above  the  gas  flame,  the  store 
evidently  ctoscd  for  the  night  and  the  fire  danger  imminent.  Ad- 
joining the  jewelry  store  was  a  barber  shop,  also  lighted  by  sas, 
next  ArirT  1,1  that  a  saloon  and  then  a  livery  stable  with  more 
flaming  ga:  jt(s  in  dangerous  places.  Next  to  that  was  a  news- 
paper office  and  a  tittle  further  on  a  Chijuso  liaiinlry.  all  of  which 
were  gas  lighted  and  all  of  which  were  dangerous  spots,  It  oc- 
curred to  nie  that  the  insurance  r.ites  on  that  block  must  be  very 
high,  tbe  ligfating  was  decidedly  unsatisfactory  and  it  would  seem 
that  if  the  Public  Service  Corporation  were  as  progressive  as  some 
of  the  other  companie.s  who.se  business  methods  you  have  been 
extolling,  they  would  long  ago  have  shown  the  proprietors  of  the 
various  establisluneiits  enumerated  aliove  the  danger  and  folly 
of  continuing  to  use  gas.  lliere  must  be  scores  of  other  places 
where  central  stations  are  not  making  the  necessary  effort  to 
induce  their  possible  customers  to  try  electricity  in  place  of  the 
old  gas  jet,  and  I  bring  this  matter  to  your  attention  simply  as 
an  object  lesson 

It  may  be  that  one  reason  wli>  tin  block  in  question  is  lighted 
by  gas  instrar)  of  electricity  is  She  high  ISteS  diargcd  by  the 
Public  Service  Corporation  for  making  a  connection.  A  few 
monies  ago  a  tenant  of  one  of  my  houses  asked  me  to  have  his 
house  connictrH  with  tbc  Public  Service  Corporation  mains.  I 
askerl  tbe  latter  company  what  the  cost  would  be  and  was  ix\- 
formed  that  it  wniM  'i.-  $r.Ki.  in  consequence  of  which  I  did  not 
have  the  connection  made.  The  tenant  in  question  is  a  man  of 
means  .ind  they  have  missed  a  good  ctutonicr  because  of  their 
short-sishtedness  in  making  so  exorbitant  a  demand  for  their 
eennectioo,  which  does  not  strike  me  as  being  good  business.  A» 
I  said  before,  these  facts  are  cited  merely  as  examples  of  neglected 
opportunities. 

Bast  Orange,  N.  J.  W.  M.  Jambs. 
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DywMMMi  Moton  «Mi  Tr«ast<»niMn. 

iMtfftle  CtnttnuHnt  of  Dirtel-Cmrtnt  Dy»omos.—DKmuM. 
—The  iatradttction  of  iittcipole*  or  commutation  fwlca  into  frac- 
tiec  chuild  result  in  remodelling  the  dcsi(n  ot  dircct-cnrrait 
iftmmm  which  »  as  workc<i  out  in  tbe  pact  wWi  ipceial  tefemne 

to  the  necessity  of  providing  good  oommutation.  Since  thia  re- 
'  salt  is  now  guaranlred  by  the  provision  of  iiitcrpuK'i,  it  is  no 
longer  neceuary  to  take  it  (ith«rwi!>t-  intu  ucamnt,  and  the  de- 
(ign  may  be  changed  in  nutiy  respects  so  as  to  get  cheaper 
machines.  While  formerly  very  strong  fields  have  been  adopted 
with  a  high  flux  density  in  the  air  space  and  ir.  tlic  armature 
teeth  (in  order  to  prevent  the  held  distortion;  resulting  in  an 
ir.creau:  of  the  copper  on  the  magnets,  it  is  iww  possible  to  re- 
doce  ibe  coat  by  redudng  the  number  oi  lines  of  nugnetic  flux 
and  jneraaaing  the  nonber  of  the  armature  conductor!.  It  ia 
■o  kuger  neoeHuy  to  give  a  apecial  form  to  the  main'  pale*. 
The  mmbcr  of  conmmiatioii  icgmenlit  which  liat  lieen  voy  nmch 
jncTeawd  in  racam  yctra,  may  now  be  reduced,  whieb  redtwtian 
win  Icsaen  the  coat  and  increase  the  atrength  of  tlia  commntator. 
In  the  choice  of  the  nnmlier  of  polaa  one  wm  formerly  re- 
atricted  by  eonaideratioiu  of  good  conmmlation.  Sbice  thia  is 
ao  loiiKcr  necessary  it  will  be  possible  in  many  cases  to  reduce 
the  weight  of  the  machine  by  increasing  the  number  of  poles. 
It  is  further  possible  to  impruvc  the  efficiency  of  the  machines  by 
the  cmplojnierit  ot  interiMjItv  so  as  t"  eome  nearer  the  tonitniiiM> 
as  ihey  obtain  w  ith  transforiiiers  I  lu  i  tTirii  in  , may  l>c  increased 
for  low  loads  and  this  is  of  spec:;il  iiiiportaucc  for  such  motors 
which  do  not  always  run  at  full-luad.  It  will  be  (wssible  to  admit 
some  distortion  of  the  field,  although  the  so-called  additional 
losses  are  thereby  incrcasd,  the  author  describing  a  method  of 
determining  them.  The  loss  due  to  the  friction  of  the  carbon 
brushes  is  not  negligible,  especially  tarith  tio-volt  machines. 
Thia  may  be  decreased  ainoe  it  ia  no  longer  neeeaiary  to  idect 
that  kind  of  carbon  which  ia  beat  for  good  oonunutatioa  The 
carbon  any  now  be  adecled  to  get  die  toweat  friction.  It  may 
alao  be  pouiUe  to  intradnce  now  into  practice  mixtures  of  car> 
ban  tvith  metal  which  heretofore  could  not  be  used  on  account 
of  their  detrimental  effect  on  commutation.  Further  the  com- 
mutator may  be  ni.ide  smaller,  listerpnle  eonsiruction  should 
be  cNpecially  favor. ihle  for  low-v<iltaKc  electrolytic  generators 
and  for  boosters.  The  connections  ul  motors  to  street  railway 
networks  are  ivhv  increasing  m  many  German  rive.  I'or  in- 
stance, in  Dresden  there  are  nmv  3.;o  motors,  l-  iiMng  a  total 
of  1,900  hp  connected  to  the  network  of  the  street  railways. 
Such  consumers  who  have  a  very  intermittent  load,  arc  thereby 
kept  away  from  the  lighting  network.  In  connecting  the  inojnrs 
to  the  tramway  attpply  It  must  be  taken  into  consideration,  how- 
ever, lliM  sndi  qrstena  dww  conwlerahle  voltage  variations, 
aometimes  amomting  to  40  per  cent.  TUa  will  tmu  a  dunge 
in  the  lyeed  of  the  motors.  In  many  hidttttriea  fHat  will  not  mat- 
ter mii^  bnt  where  it  doe*,  the  diaadvantage  may  be  avoided  hy 
employiiw  motors  with  a  wealc  field.  This  is  possible  widKWt 
an  undne  increase  of  cost,  by  using  intcrpoles.  The  provTsion  of 
interpoles  also  enables  the  design  of  machines  in  which  the  speed 
may  be  changed  v^  ithin  very  considerable  limits,  by  simply  vary- 
ing tfae  field.  On  account  of  the  necessity  for  obtaining  good 
commtitalion.  direct-current  dynanv.s  have  been  built  in  the 
past  m.-iinly  lor  cici  ironiotive  fones  not  over  7i«i  voUs ;  fot 
large  Rcnerating  sets  not  over  i.ioo  v<ilts,  or  in  rxttaortlinary 
cases  2.000  voUs  have  been  eniployefl.  Willi  the  use  of  inter- 
poles  it  will  be  easy  to  at  least  double  the  voltage.  This  should 
have  an  important  effect  on  direct-current  traction  and  simple 
power  tiansmiHions.  If  machines  with  interpole.s  are  built  with 
{nO  ntSiniAm  of  Ocir  inbereM  advantages,  it  will  be  found 
that  tbalr  price  ia  not  Mgher,  and  probably  somewhat  lower, 
than  that  oif  the  pnaent  atondard  machmca.  It  may,  dierefbre, 
be  assiinwd  that  fbere  will  he  a  tendency  in  the  future  to  make 
interpole  constraetion  the  ndCu— £f#k.  ZtH..  Jantiary  ti. 
Aitemalor  C»tutrHeHou.—^n  illnsirated  description  of  a  new 


construction  of  altcrtulors  n<'ed  by  the  I'elton  &  Gaillemimmih 
Lahmeyer  Co.  The  apedai  fcatore  is  that  the  exciter  it  placed 
within  the  bearing  caae  as  shown  in  Fig.  i.  The  bearing  cai« 
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therefore,  forms  .it  the  same  time  the  iii.ii;iKt  yoke  for  the  ma- 
chine. The  bearing  shield  and  the  magnet  yoke  are  cast  in  one 
piece.  The  four  poles  made  up  from  iron  sheets  arc  screwed 
to  the  yoke.  A  common  box  is  provided  for  the  armature  com- 
mutator and  the  .slip  rings  which  are  placed  close  to  the  latter. 
The  whole  revolving  part  of  the  exciter  is  independait  of  tiw 
alternator  and  may  be  taken  from  the  axle  when  repairs  are 
necessary  without  ditlurbing  the  aHemator.  The  advantages 
claimed  for  ihi*  arrangement  are  a  more  compact  and  stronger 
oonataructiaa  and  leia  weigirt^  aUwngh  the  axle  is,  of  course, 
fomewhat  heavier.— sSM.  Ztik,  Deeembcr  21. 

£xilUMit,— Rktval.— An  flhistratcd  description  of  a  gas-driv«is 
getverating  set  exhibited  at  Liege.  The  gas  producer  is  of  the 
Ficht-Hcurtcy  type,  and  a  RfM-rting  gas  engine  drives  a  450- 
kw,  three  pha>:c  generator,  the  \oltage  U^iiig  .2.000.  ;he  speed 
laj  and  the  frequency  50.  Details  are  given  concerning  the  de- 
sign of  Ibis  geneiator^l'firJWf^  Ehc^  December  yt 

UgfettsiMiuaiitiw. 

Street  LigHHHg, — HAIBtSON. —  I'he  ooncliision  of  bis  pa()er,  the 
first  part  of  which  was  recently  abstracted  111  the  Digest  Since 
he  considers  ibat  tin-  efiieieney  of  street  lighting  must  be  judged 
by  the  miniiniiin  ilhmiinalion  obtained  at  any  point,  he  has  de- 
vised fittings  with  this  special  purpose  in  view,  lie  emphasizes 
(he  follow  ing  facts :  The  rays  directed  above  the  horizont.al  are 
useless,  and  therefore  can  be  diverted  up  and  down  the  street 
to  increase  the  distant  illumination.  If  the  post*  are  erected 
on  the  edge  of  the  foot(iath>,  the  raps  which  woubl  illuminate 
the  adjacent  home*  or  fields  are  practically  useless,  unless  the 
houses  have  a  I'eieeling  valne,  whidi  is  very  rarely  the  caae. 
The  rays  of  light  fllua^ting  the  street  near  the  post  sboidd 
be  of  small  valne  compared  to  those  directed  to  a  distance  np 
and  down  the  street  in  order  to  obtain  even  Hkmiitiaticn.  The 
author  has  devised  on  this  basis  fittinBS  of  sndi  design  that  the 
following  results  arc  accomplishetl.  The  average  candlejHiwer 
of  the  lamps  measured  fr<im  all  p;irts  of  the  street  will  be  found 
to  be  2.2  tinii  til  inran  spherical  candlepower.  and  the  maxi- 
mum candlrj^.nw  1-  ■^.e.isurcd  over  the  width  of  the  road,  some 
ili-t  ni.e  fn  iii  t'  e  post  is  nearly  three  :i:r.es  ;he  tneati  ■spherical, 
the  iniiiiiniirn  eandU*|io«er  ineasure<l  adjieenl  to  she  post  being 
equal  to  the  mean  spherical  candlepower  of  the  lamps.  Re- 
sults of  tests  are  given  from  actual  practice,  and  various  figures 
are  given  on  the  cost  of  maintenance  of  various  types  of  lamps, 
both  electric  and  gas.  From  these  tables  ii  appears  that  the  use 
of  hirge  units  of  light  for  general  street  illnmination  is  expen- 
sive and  should  be  avoided  where  possible.  Further  the  eoet  of 
maintenance  is  very  often  aa  high,  if  not  higher,  than  the  cost 
of  electrical  energy  or  gas.  The  author  floaNy  speaks  on  the 
cturrent  supply  for  dectrie  street  lighting,  and  rscoiminends  a 
separate  network  which  ia  stated  to  result  in  a  canndcrBble  sav- 
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iiiK.  As  a  itiilably  dt-sisned  system,  he  mentions  that  of  Wilkin- 
son which  consists,  •  ;  .  .ili  .  *  laid  in  gas  barrels  situated  under- 
neath the  t1.ig«  or  paving  adjacent  to  the  ctirbstoues.  0»miuMi 
and  tantalum  lamps  tie  oonsideTS  as  specially  suitable  for  street 
lightiuK.  and  recommends  to  use  fbam  in  the  fonn  of  low-volt- 
«ge  1ain|>s  (10  to  30  voh»),  with  thick  filUMnts,  intirndcd  to  be 
run  in  series  throiigbiMit  the  street,  controlled  at  the  end  of 
eacb  series  far  t  negiietic  rdajr  switch  coimeetcd  to  the  {wevioiM 
snks  in  a  nasner  afanilar  to  lluit  used  for  are  lighting.  A 
very  sin^e  oit-out  prevents  a  fault  In  any  lamp  extinguishing 
the  $«ri<rs.  He  gives  an  estimate  of  cost,  from  which  he  con- 
cludes that  even  when  including  interest  and  sinking  fund  on 
all  matcri.iU  and  main-.,  street  Ui' '  i  - i;  . m  i.iiind  mh  ,,i  .1 
profit  by  means  of  electricity  at  a  ;  tiLi.  i^tiy*  tim  iiituiKv 
charge  for  gas  when  giving  the  same  result  as  regards  itlumi- 
iintion.— Lond,  Elec,  December  aa.— An  account  of  the  discus- 
sions which  followed  in  Lob4.  Ette.,  Deocflibcr  39. 

Puolic  Li|;Aft'n£.— SiuUAircc— A  report  on  the  poblic  light* 
ing  of  Edinburgh,  both  with  gas  and  with  clcetric)ty»  the 
suits  being  given  in  tahks  and  diagrams.  The  report  ipcsks  very 
favonfa^  of  the  arc  lamp  used  in  that  city.  steadineas 
of  l^te  is  veiy  satisfaetoiy:  and  the  light  at  the  angles  ap* 
proaching  the  horixonul  is  far  greater  than  in  many  types  of 
l.mips.  It  must  be  observed  that  the  value  of  a  lamp  for  stieel 
lighting  is  not  measurable  by  its  mean  hemispherical  intensity. 
Ill)  ■  :iri-  jIi  iir.  ariably  gives  its  greatest  results  at  angles  from 
40  to  50  dcgs.  irom  the  horizontal,  but  at  5  dcg.  and  at  o  deg,  the 
light  is  very  small.  With  a  ga?  incaiiJescent  lamp,  the  gnatest 
light  is,  of  course,  horinonlal  to  the  mantle  and  the  depressed 
<icgro«5  from  it;  and  this  alTords  an  advantage  over  arc  light- 
ing in  most  cases.  But  th;  arc  lamps  u-^cd  in  ICdinburgh  atTord 
a  very  considerable  light  at  the  longer  distance,  and  thus  must 
be  looked  upon  as  eminently  satisfactory."  The  greater  height 
of  the  electric  lamps  gives  the  rays  forming  the  mora  aente  angles 
with  the  gnnind  a  funher  reaching  effcct»  and  thus  the  more 
distant  lamps  afford  more  useful  aggregate  distance  light  than 
the  shorter  gas  ooltiinm  can  dor  "and  I.  therefore,  should  have 
no  hesitation  in  stating  that  the  lo-ani))  lamp;  could  do  the 
«i>rk  of  three  times  the  number  of  3-ft.  irtcandesccnt  gas  lamps, 
iti  fairly  straight  streets  where  the  height  of  the  electric  col- 
umns gives  that  system  the  advantage." — Lond.  C/  i  .  Irmuary  5. 

f.eiis  l.omp. — An  illustrated  note  on  the  Bochm  lens  lamp. 
The  only  difference  l>ctwccn  this  ,md  an  ordinary  lamp  lies  in 
the  design  of  the  globe,  the  glass  being  not  merely  Lorrugal- 
vi,  but  being  shaped  to  fi>rin  an  actual  lens.  The  object  of 
this  »  to  conccotrale  the  light  in  a  certain  direction  (usually 
in  the  direction  of  the  lamp  axis).— Lond,  Eler.,  Dccemiier  2a, 

Stetm  omd  Gts  P^Kvr  in  Eurofea»  5f^n«^RlfiafCius.— A 
review  of  recent  develo))ments.  Th?  Berlin  dectricity  works  are 

now  installing  in  one  station  two  reciprocating  steatn  engines, 
r.<ch  i,i  6,5<x)  hp.  The  steam  eon^^lmptio^  of  one  of  them  was 
found  to  lie  4  o,t  kg.  per  indicate<l  hp-hour.  While  in  the  United 
Stales  vertii-:il  engines  nre  generally  used,  the  horizontal  type  is 
preferred  f'>r  large  units  in  Continental  Kuropc  and  also  mostly 
in  Ki'.gland  The  following  types  of  steam  turbines  are  now  be- 
ing used  ill  .Europe:  The  Parsons-Brown-Boveri  turbine;  the 
turb;Tie  of  the  .Mlgcni.  Elek.  Ces  ,  which  is  a  result  of  a  com- 
hiti:itii>n  n!'  the  Riedler  Stinnpf  and  Curlu  Ivpcs;  the  ZoCtly* 

Eicher-Wyss  turbine;  and  the  Union  turbine  of  the  Union  Com- 
pany in  Essen.  In  Fmnoe  the  Rateau-Santter-HarK  turbine  is 
al<ia  in  considerable  nte.  Tn  the  new  central  station  of  Essen- 
Ruhr  two  io«ao-hp  Brown-Bomt-Parsons  .turbines  have  been  in 
use  for  5JOO0  to  61000  hours  and  have  proven  perfectly  satis- 
fa<rtory.  Farli  turbine  lias  a  weight  of  jgo  tons,  indudini;  the 
1  In  irir  K""' '"'•I'ors  (a  threc-plia'c  RencraHir  of  5.000  kw  and  3 
cinrt-currcnt  generator  oi  i.soo  ku  1  aliieh  are  ecusnected  1'1 
i!m  ti.>ri7!ont:il  axle  r.f  e^ieli  liirMne  l>y  uumus  of  el.Titie  ri>uplinR-. 
In  ^;>i(c  of  tliis  I  ir)j<'  e;<p:icity  the  dimensions  of  the  turbine^  are 
'ehitively  s-nall.  Tlie  total  length  'it  e.irli  turbine  with  tlie  ijeit- 
er.iliir  is  20  meters,  while  the  hcicht  nf  itie  set  i-  nut  ovtr  J.O 
rneiers  The  guaranteed  slenni  e<iiisuni|it;iiii  is  not  more  tliatl 
|.a8  kg  per  hp-hour.   Two  other  turbines  of  the  same  sixe  are 


now  tKittg  installed  in  Vienna,  while  a  )2,ooo-hp  unit  has  been 
ordered.  The  new  power  stations  in  I'"rankfurt,  at  Porta  Volta  in 
Milan,  at  Puteau  near  Paris,  at  St.  Oucn  near  Paris  and  the 
Chelsea  station  in  London,  are  all  equipped  with  large  Steam 
turbines  of  2,000  to  6,000  kw.  Gas  engines  of  a  capacity  of  I.500 
to  3,000  hp  arc  now  no  longer  aiiytliing  extraordimry.  The 
opcratfann  of  gas  engines  with  blast  fnn»ce  gases  has  produced 
imporlant  industrial  chaBgea  and  great  savings  fai  iran  blast 
furnace  districts.  The  thermal  efficiency  of  the  modern  laica 
gas  engines  averages  about  30  per  cent,  and  their  design  has  been 
so  improved  that  they  may  be  directly  coupled  vtilh  the  electric 
generator*.  For  small  power  stations,  suction  ga»  engines  have  • 
:  1 1  i  M>d  considerable  cootnercial  importance.-^frt'.  «.  Mveh,, 
jiuiiiry  7. 

Suatn  Turbine  Slalion  DttigHj—SsarDS—An  article  pointing 
out  that  the  steam  turbine  is  no  lotlger  a  matter  of  speculation. 
The  reasons  for  the  surprisingly  quick  introduction  of  the  Steam 
turbine  into  engineering  practice  are  summarised.  While  tur- 
bines have  previously  as  a  rule  been  installed  in  power  plants 
more  or  less  oonventienally  designed  on  the  lines  of  piston  en- 
gine piaiitice,  there  wiH  soon  he  some  typical  Inrbme  plants  with 
their  various  other  features  and  general  arranfenent  coordinated 
to  the  simplicity  and  compactness  of  turUne  design,  and  much 
of  the  present  day  complexify  with  its  attending  expense  will 
disappear.  Two  such  plants  are  now  being  designed  for  Ft. 
Wayne,  Ind.,  and  for  llamilinn,  Ohio,  Boilers  will  be  on  the 
ground  tloor,  the  turbine  Irwated  directly  overhead ;  thus  the 
steam  and  exhaust  runs  will  be  short  and  direct,  the  initial 
steam  coming  up  and  the  e.xliaust  going  down,  as  they  should. 
The  exciters  are  put  on  the  generator  shaft,  thus  eliminating 
separate  exciting  units;  in  fact  the  stations  will  contain  as  little 
in  the  way  of  anxifiaries  as  possible.  There  will  be  some  saving 
in  building  construction,  considerable  saving  in  ground  spacCi 
and  "it  wonid  not  be  snrprising  if  the  whole  station, 
induding  ground,  were  to  show  a  redaction  in  Atsi  coat 
per  kw  of  as  per  cent  on  the  nnial  capital  account  of  such 
prP[H.rties  "—£/<•('.  Jour.,  January. 

Londi'ii  Ci'nfercncc  iiri  .Tmotf  .Ihali'iiii'itt. — .\n  account  "f  the 
recent  conference  and  exhibition  on  sniuke  abatement  in  London. 
An  address  of  Sir  Oliver  Lodge  pointed  out  the  unsanitary 
effects  of  fog.    While  the  electrification  of  air  on  a  large  scale 
would  be  the  proper  method  for  dealing  with  river  and  sea 
mists  and  in  general  with  fogs  of  a  non-avoidable  kind,  it  would 
need  considerable  capital  expenditure  to  try  it  on  a  large  scale. 
The  right  way  of  dciling  with  a  town  fog  is  not  t<i  itennit  im- 
perfect combustion.  The  authorities  should  insist  that  the  ma- 
terial bomed  should  attain  a  moderate  average  of  purity.  Pro- 
ccsics  involving  tiw  use  of  solid  fuel  shotdd  not  he  carti«Nl  on 
hi  a  big  city,  bnt  should  gronp  themselves  rouiid  the  coal  field 
so  that  the  cost  of  carriage  might  be  small.  The  gaseous  prod- 
uct, on  the  other  hand,  readily  lends  itself  to  purification  and 
tr^insmission.    Gas  is  now  usually  burned  under  very  unsuitable* 
eiwditions.    .^n  important  condition  for  complete  combustion 
is  that  there  must  be  no  cold  surface  to  interfere  with  the  igni 
tion.    Gas  must  be  raised  to  a  certain  temperature  before  it  will 
igiji'o     "ill  ■  .  ny  domestic  grates  there  is  far  tt>o  much  iron: 
by  rights  there  ought  to  be  nothing  bnt  non-conducting  mnlcrial 
within  reach  of  the  flame."    .\  paper  by  Shaw  diseusseil  the 
i|Ueslion  whether  London  fog  is  inevitable.     He  pointed  out 
that  there  is  nothing  physically  imp'issible  in  the  idea  Of  di9|>enB> 
ing  with  coal  smoke;  this  would  dispense  with  about  SO  per  cent 
of  liOnAMt  lag  while  die  remainder  depends  upon  physical  pro- 
cesses not  within  human  control.  Cohen  presented  a  record  of 
the  works  of  the  Leeds  Smoke  Ahatement  Society.  lUdeal 
pointed  out  the  excesshre  amount  of  snlphimHis  aeU  in  the  at- 
mosphere found  in  districts  where  much  cool  is  hnmed.  AcUt^r- 
man  (liscussed  (lie  distribution  of  prodnecr  gas  as  a  mean.'?  of  ul- 
!i'vi.iliiiK  the  snxike  nnisanee     Martin  traced  the  coniiectimi  lio- 
twecn  smoke  prevention   and  co.nl  conservatiuii      ."sir  Willi.iiii 
Preece  in  an  address  cmphcisi^ed  the  necessity  of  iuiprovinf^  tho 
nictho.ls  of  cortibnstioii.    Crihoriir  called  ntlentioii  to  the  impor- 
tance of  the  employment  of  only  trained  men  as  stokers,  staling 
that  the  elRdency  of  several  forms  of  «moke-consumitig  appli- 
ances depends  more  or  less  upon  careful  attention  of  the  stok- 
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ext.  He  doea  not  think  that  mcdumical  atokcr*  will  m^mvh 
band^fiflg  to  axty  nttcnt.  Ridcal  •umnmriaeil  Ac  rqiliet  i«> 
ccivcd  frwn  38  factories  to  >  circniar  letter.  Tbrcc  flaanMMn 
tuve  uibstitutcd  gas  engines  for  Steam  plant   Thirteen  firms 

ascribe  their  success  in  preventing  the  emission  of  smoke  mainly 
to  careful  stokitiK.    Wliile  not  denying  the  efficacy  of  many  mc- 

';li:ir;ii::r.  iJv.iC.'n  yl  ■111;  general  Ci';-.'-!  ii-  i  .t  ri^Miinjii  M-inr- 
likilled  and  careiul  f.to--.iiig  as  of  th^-  iir^t  ituiiortan-ix'  Krrih;,'.v 
disctHsed  the  aims  and  \\.;i:k  o:  U:r  1  T;iiii1i.;rt;  S::-.i_4  l-  AbMr  rtu  r'.t 
Society.  Several  other  p4iijers  dealt  with  legal  questions.— Lond. 
Elte^  Decemher  za,  a^. 

Traction. 

Uigk-Stted  Traction.— 'iXoMX&.—h  paper  read  before  the  Ea- 
■jnecit'  Qub  of  Fbiladelphia.  giving  a  review  of  the  pttacnt 
toidcncie*  toward  high-^ced  electric  tia>etian  and  dealing  cape- 
ciaQr  with  the  "motor-eTcle"  rulmy.  Upon  the  tics  of  ftand- 
wd  mA  Ma  •  central  supiportfaig  rail  ii  placed,  Icnviag  iteam 
locomotives  free  (o  handle  freight  or  ether  traffic  over  the  two 
existing  rails  which  also  afford  support  for  the  balance  whcds 
of  the  "motor-cycle"  trucks  The  niotor-cyde  car  is  carried  on 
two  trucks,  the  weight  of  the  car  body  being  c<)nci  nti  .it-  d  on 
uvo  motor  wheels  placed  tandem  in  each  truck,  and  r^iui.ug  on 
ilic  central  rail.  Two  balance  wheels  on  cither  side  of  each 
truck  travel  on  the  outer  rails.  The  advantages  of  electric  trans- 
portation arc  iai'l  to  con.sist  not  only  in  concetttr.iling  the  gen- 
crMii-tr  pov.rr  phnt  for  an  entire  syMem  at  one  point,  but  in 
cf  i  i  cntrsl  i  n  iIk  utight  of  each  car  over  the  driving  wheels 
that  propel  it  instead  of  at  (he  head  of  the  train,  trailins!  i  dead 
load  behind.  The  motor-cycle  system  not  only  conci.nti.ito>  the 
weight  of  each  car  civer  ita  lour  driving  wheels,  but^roaicei  theic 
wtieds  thcmsclvea  the  molot*  and  place*  tbem  in.  diieot  align- 
ment on  a  smgle  rail  Tins  is  thought  to  reduce  the  problem 
of  traction  to  its  simplest  and  most  direct  form,  and  to  rendv 
■'enorniously  high  speeds'*  possible  "with  cC<momy.  ccmfort  and 
Nafcty."— frof.  tingxHei-rs'  Club  of  Fhila  .  Janu.iry. 

Chicago  and  .'f.j.i  jKv.,'  Railroad  —  .\  fully  illustr.itcd  article 
on  extensions  and  improvements  on  the  Chicago  and  Milwaukee 
electric  railroad.  Plan*  arc  being  completed  for  a  new  power 
btvitse  and  a  complete  overhauling  of  the  high-tension  di^-tribut- 
ing  system.  The  new  power  house  will  liitve  an  nhiinate  capacity 
of  4jjooo  kw  and  will  be  located  at  the  central  point  of  the  tysr 
tern.  Tnrbo-geneialors  will  be  ttse<l.  Current  will  be  tranS" 
mitted  to  sub-stations  al  .i3/>oo  volts.— 5f.  Ify  Jour.,  Januaiy  M. 

lnstalIatton.<s,  Systems  and  Appilancea. 

British  i,i:iiu!  Mdis-jii  JiVa/ijtUi.— The  first  of  the  annual 
"tables  i  i  ilcctricity  supply  and  traction  .iii'li  m  ikiia;s  of  the 
United  Kingdom."  The  present  table  cover,  i  cutij;  .■.■.a.iu-ni.'i  with 
no  tramway  load.  There  ar-:  now  i-  .  p.  t.iti.n  262  such  stations 
about  which  a  large  amount  of  inlorination  is  given  as  to  c<]uip- 
ment  and  system.  This  number  is  now  slightly  less  than  last 
yeaft  since  the  number  of  lighting  stations  which  h.ive  added 
a  tnCtion  load  ilnring  the  year  is  greater  Ih.m  that  of  the  new 
slntioiM  opened  (or  lighting  supply  only.  The  number  of  new 
ilatWMU  in  pragresa  is  nnall;  this  is  largely  accounted  for  by 
the  incrcashtg  attmber  of  districts  in  which  supply  is  taken 
"in  bulk"  bom  a  large  power  house  oataide  their  arna.  With 
r^rd  10  the  ayalem  of  distribution  there  is  little  ehatige;  three- 
nir(>  direct-current  at  abont  3ao  and  440  volts  continues  lo  bold 
sway.  One  more  concern  has  abandoned  the  old  time  Singlo- 
ph.Tse  system  with  transformers  in  favor  of  the  direct-current 
»vstem.  With  regard  to  generating  plant,  the  increasing  use 
of  the  ste^m  turbine  especially  for  alternators  of  large  sire  is 
vrry  noticeable.  A  few  more  engineers  have  installed  gas 
driven  plants,  but  only  in  connection  with  small  units.  There 
ii  an  almost  imiverMl  reduction  in  the  price  paid  for  coal, 
which  is  partly  due  to  the  further  perfection  of  .lulmiiatic  stok- 
ing .ippliances  which  en;ib!c  the  U*.C-  i>l  cheaper  (jualilir^  of  coal. 
The  steady  reduction  in  (he  price  ch.irgcd  for  lighting  ^^tpply 
ha*  CODtintied,  btlt  die  decrcnsni  charge  is  more  marked  in  the 

case  of  auppljr  for  power  and  heating.  A  number  of  the  Lxmdon 
eompanicc  for  examplct  now  tapfHy  energjr  for  this  pnrpose 
at  two  cents  per  kw-honr.  Notwithstanding  the  fceenncse  of  the 


oompciiiion  of  gas  lighting,  the  incrcaae  in  electric  street  Kghl- 
ing  is  well  maintamed  and  nnmeiDin  Ncmat  lamps  have  been 
installed  dnring  the  year.  The  new  metallie-filament  larnp^  are 
bcKinniiv  to  make  their  appearance  in  the  streets,  and  in  »evcral 
places  (he  flame  are  has  been  httvodtmNL— Lond.  BUe^  Jan- 
uary iz. 

.  IK'  1  .-.'ir  Control  of  l.argt  Motors. — J.\Mrs  .\  fully  illus- 
ii.i^  il  ill.  ".cription  of  an  automatic  reversm-.;  coiitrr.I.i:i  recently 
I'l  'iiLiiu'd  for  (he  lianil  iiii;  <:\  a  'jl«i  Ii[i.  i1i:>.'c:  ::i)rroiit  oinpound 
motor.  The  controllci  pioper  is  operated  by  compressed  air. 
The  valv(6  to  the  air  cylinders  arc  controlled  by  electromagnets 
>uppli<d  with  current  from  a  separate  low-voltage  circoit.  Kach 
valve  is  held  by  a  spring  in  the  position  which  cuts  od 
the  air  pressure  from  the  cylinder  and  connects  it  witli  the  ex- 
haust When  the  magnet  is  energised  the  exhaust  is  closed  and 
air  la  admitted  to  the  cylinder.  Thus  the  force  of  the  air  com- 
presses  a  heavy  spring  and  dotes  the  drc nit-breaker,  or  in  the 
case  of  the  revcrser,  rotates  it  in  Oe  opposite  diieietien.  The 
constructjan  is  described  in  detail  and  the  advantages  of  the  elcc- 
tropneumatic  system  of  control  for  large  motors  are  pointed 
out.  "A  pressure  of  sevcrat  hundred  pounds  is  available  for 
closing  ihi.-  1  ;;t;ii:l,  if  t' 1-  ciirriiit-brcakcr  which  permits  the 
use  r,\  .1  ]iotteriui  spring  tor  upcning  the  breaker,  thus  causing 
;i  i];i;i  k  lire.tW  of  the  arc,  which  reduces  the  burning  and  prevents 
till  I  rt  ik»r  from  sticking.  The  air  valves  cm  be  controlled  by 
III. ill  magnets  wound  for  low  voltage.  This  materially  re- 
duces the  liability  to  trouble  with  these  circuits  and  there  is 
practically  no  bunging  on  the  contacts  of  the  nia^ter->witch  in- 
terlocks. The  power  required  to  operate  these  valves  i.s  so  »m.ill 
that  the  pilot  wires  need  Le  only  large  enough  for  mechanical 
Strength.  This  low-voltage  circuit  can  alio  be  used  for  signal 
pnrpnses  when  the  master  switdi  ts  located  at  a  dtitance  from 
l&tt  machine.  A  strong  point  in  favor  of  this  system  is  ^  fa- 
cility with  which  friction  bcakes  and  mechanical  dntches  can 
be  operated  and  eonlrelted  with  compressed  air  by  using  the 
same  magnets  and  valves  which  are  nscd  on  the  circuit-breaVer. 
The  pressure  of  the  brake  or  clutch  can  he  varied  through  wide 
limits  by  manipulating  the  control  valve." — UUc.  Ji<ur„  January. 

Suilih,'Cfar. — Wiiitchfr. — A  paper  read  before  the  Rugby  En- 
gineering Society  Rtvinp  soni«>  notei  on  heavy  electric  switch 
pCiT.  1  he  :iutli'"'r  iliicu'-^r;  t'r.r  f\:cc\.\\  iL-.itures  of  the  follow- 
ing three  classes :  The  plug  type,  tlic  icvcr  type  and  the  bridge 
type.  He  then  takes  up  ihe  ijuestion  of  arcing  tips  and  carbon 
brake  attachments  to  switches  and  circuit-breakers  and  discnsscii 
the  reasons  for  the  superiority  of  the  carbon  brake  over  the 
metallic  brake— Lcmd.  EUc,  Jaimaqr  5. 

Eleetrtftitmma&  Confrotter.— MotrmtLin.— An  llltistrated  de- 
scription of  the  BoMSoot  clcctropnettmatic  controller  for  operating 
from  a  distance  the  air  compressors  on  tramway  cars:  it  is  also 
specially  adapted  for  controlling  electric  malorS  driving  pUnps. 
^L'lilfc.  January  6. 

Insulating  Material. — A  note  on  a  new  fireproof  insulaling 
material  of  the  .Mlgem  Elek.  Ge«.  Layers  of  a  fireproof  ma- 
terial, like  asbestos,  are  s(ronRly  press«'d  on  botli  surfaces  of 
plates  of  a  good  insulating  material,  "like  vulcan  asbestos  r>r 
tcnadtc."  Such  a  strong  pressure  is  applied  that  there  is  pro- 
duced a  gradual  transition  from  the  fir^roof  to  the  highly  in- 
snlatitig  material  and  the  remlling  plbte  is  one  rniit  Eadi  pfade 
consists,  therlovc,  of  a  highly  insulating  core  with  lir^raof 
surfaces.— EM.  Zeit.,  December  «. 

Wires,  Wiring  and  Conduits. 

I'ndrrnri'iiiiil  Uji'ii,!.— Hi  ><  K.  .\  paper  reail  before  the  Glas- 
gow seclion  of  the  (I'.ril.)  InsI  Elec.  Engs.  Ill  the  first  part 
the  aiuliar  givis  a  ro\iew  of  the  l.iyout  of  the  cable  system  in 
(il.i^gow  and  its  maintenance.  The  high-tension  maiuN  are  Ihree- 
corc  c.-sblos.  paper-in ".ulaled,  lead-covered  and  armored;  for 
the  most  part  tliey  Have  been  drawn  into  earthenware  ducts  laid 
in  eonCTCIiv  Tin-  low  tension  feeders  consist  of  triple  cmcentric 
CaUcSi  each  <if  i\i.\o..i  sq.  in.,  (he  smaller  sectional  area  being 
that  of  the  neutral  conductor.  Some  have  impngnaled  jute  or 
paper  insulation  with  a  lead  sheathing  and  others  have  paper 
insnhtion  with  vttlcanised  bitumen  sheathing.  All  of  these  are 
laid  on  a  solid  system  in  either  cast-iron,  earthenware  or  hn- 
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prcgii^itcij  woollen  troughing.  Most  ol'  the  distributing  network 
also  consist!,  oi  triple  concentric  cables  of  the  same  type.  .After 
experteucc  with  the  above  cables  an<l  troughing  for  low-leiision 
ymtk.  the  paper-insiilateil,  bitunien->hc,nhe<l  cable,  laiO  in  wooden 
iroughinK  filled  in  iikilh  pitch,  has  been  adopted  as  the  (tandard. 
The  iKtuinen-slieathing  obviates  the  likelihood  of  electrolyiis  ol 
a  metallic  aheathing,  and,  what  is  perha|ia  more  inipoftaiitt  iMvet 
no  chance  for  the  trouUe  eitpericaced  w-hen  the  alwathiiif  of 
l«ad  lia«  become  alive  oviiig  lo  a  fault,  and  la>  causeit  ateinc 
at  a  p<}int  pcrlups  far  ^itant  where  the  lead  ha<  tiecn  in  acci- 
dental contact  with  earth.  Wooden  troughing  is  cheap  and  h 
lilceSy  to  ha\e  as  long  a  life  as  thin  ca^t■i^o^  irntiKhing.  Ret'incd 
bitiinieii  i*  no  longer  H>cd  a>  a  Ailing,  since  gf>od  pilch  mixed 
with  :i  «tiilablc  amoimi  of  pitch  oil  has  proven  satisfactory. 
The  feeder*  terminate  at  the  distributing  end  in  large  ca»t-iron 
iindcrground  chambers,  to  which  arc  brouRht  the  whole  of  the 
distributing  cables  for  the  varion*  streets  in  the  iifiRhborhood 
of  the  feeding  point.  1  he  feeder  is  connected  directly  without 
filMt  to  three  main  bus-ltars  and  the  distributors  are  connected 
through  fuses  10  the  positive  and  nepitive  bars,  and  directly 
without  fuses  to  the  neutral  bar.  .\s  a  rule,  eight  or  ten  Astrih' 
utOTs  tadiate  from  each  feeding  point.  They  have  no  «aaiice- 
tion  with  one  another  mr  with  any  diatiibutor  ooimeeted  to 
any  other  feeding  point  Hiif  arrangetnent  conduces  to  the 
general  nfety  of  sniipiyp  and  in  case  of  trouble  tend*  itself  to 
a  teM  ooatly  and  more  identilic  lystem  of  fault  localization. 
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louring  tilt  1,1st  years  a  cotisidtr.ible  number  of  section  pillar> 
have  been  erected   instead  of  underground  manholes.  Thesi- 

pillart  have  ibe  advantage  of  being  somewhat  cheaper  in  hnt 
east  and  involving  a  minimum  of  distarbancc  to  the  atrect  dur- 
ing erection  and  are  drier  than  undcrgnHmd  boxes.  Fig.  1 
illuKtratcs  an  arrangement  on  the  low^tension  mains  which  has 
been  dcvitcd  to  meet  a<i  i.ir  .is  posiUe,  miy  eontinccncy  arising 
in  re»pect  lo  an  earth  commg  on  either  die  positive  or  negative 
iide  of  the  netw<irk.  In  i-  i^e  of  <.uch  a  cmtinReniy  the  ammctrr 
will  I'mnnedtately  indlrair  the  faulty  side  of  the  system.  If 
ihc  le.ik.igc  current  is  le^s  than  12  amtiercs.  the  only  iu'licatinn 
•1  thi."  di>1itrb.iiKe  i"  oti  the  scale  nf  the  ammiler.  If  (he  cur 
Kf.t,  huwi'ver.  exceeds  11  amiwres,  Ihi;  ainincler  will  be  shori- 
•  iiilccl.  ^incf  a  *oli'noiil-oi>er.it<'<l  *witrh  in  shiiiil  with  it  is 
ill  '..!:  anrl  if  thi!  current  exceeds  M  ampere^,  the  fu-c  will  li<' 
IjI'iwn  and  a  bank  of  incandescent  lamp*  in  shunt  with  Ihi'  fu-t 
will  light  up  SO  a*  to  draw  immediate  attention  to  the  fault. 

and  n  u'lW  hecomrs  nece^sAry  to  foc.ilc  the  district  In  »h:ch  it 
has  1  fourred  The  knife  switch  is  opened  and  a  new  fuse  in 
orrted  and  with  a  kmger  handle  fixed  in  the  knife  switch  the 
airutral  conductor  is  flaihed  lo  earth  by  quickly  dosing  and  open> 
iiig  tlic  switch.  At  the  same  time  the  feeder  ammeters  are  watched 
sind  the  fault  will  be  on  the  feeder  or  a  fiection  of  the  network 
itl^rhed  In  'he  frcdrr  wbose  aaitncter  «ho«»  a  «ndden  rdte  in 
r  ■t  <-iit  .it  the  :ii>i:inl  the  netttral  hit»-bar  !«  I'lirthed  The  neii- 
tr.J  c'jn<Iiicli>r  tn-iiig  n- irm.illv  ;il  «;irtli  |). .ti-iiti:.'  .iti.j  tlKieiMn 
ii'it  under  teit,  it  iH-tomes  necissary  (<•  ;i'if crtaiii  tliut  its  in-ul.i- 


tion  resistance  is  not  deteriorating.  The  arrangement  used  for 
thi>  purpose  is  shown  in  Fig.  3.  \  central-zero  ammeter,  or  an 
ammeter  ihuni  capable  of  carrying,  say,  500  amperes,  is  con- 
nected perni.ineiitly  between  the  ncutr.nl  bus-bar  in  the  station 
and  the  neutral  conductor  of  each  feeder  leaving  it.  A  reading 
of  the  out-of •balance  current  (amount  and  diicction)  on  each 
feeder  is  taken  and  noted.  The  positive  or  negative  bus-bar  is 
ilicn  gradually  earthed  ibtongb  a  rcaiitaiKe  which  it  cut  out  step 
by  step  umit  a  fairly  large  current  is  passing  through  it.  A 
second  set  of  readings  is  now  taken  of  the  out-of-balanoe  cur- 
rent on  the  various  feeders,  and  is  compared  with  the  first  set 
taken  The  difference  in  the  reading  is  the  amount  of  current 
jiassing  ihrijiigh  anv  «'.mI.  ^u-'t  m  Tin  luiiii..]  i>  iiiln:|.it  a:i'\ 
i-anh.  This  lest  is  Uiktn  iiUi.ul  uiicc  .i  ucck  r.n.i  lias  l<ecti  ll>c 
means  of  discovering  in  Glasgosv  sever ,il  i  :i;-ci  of  mechanical 
damage  to  cables.  It  is  specially  useful  where  the  outer  or  neu- 
tral conductor  only  of  a  triple  concentric  main  has  been  injured 
since  I  he  w  arning  provided  gives  an  opportunity  for  having  re- 
pairs cfTected  before  moisture  geti  in  and  causes  a  short-circuit 
between  the  outer  and  inner  conductors  —l.nnd.  Elcf.,  January  1% 

Electrophyslcs  and  Alagnetisai- 

Hysl,<t-sii  Loss  III  .llU'yi'd  Sh,;-i  /r()ii.--BEMS«;HKF.. — Steel 
manufacturers  have  succeeded  during  tli^  last  ten  years  in  rc- 
ihicing  the  ooclVicienI  of  hysteresis  fmni  0002  10  o.ooi.  In  order 
Co  reduce  the  eddy  currents,  speci.jl  .11  >  .  have  been  introduced 
into  practice  which  ha\c  a  very  high  specific  resistance,  but 
the  same  low  hysteresis  toss  as  the  usual  iron.  Such  alloys  can 
be  made  having  an  eddy-current  coefficient  about  one-third  thai  of 
ihe  Usual  iron,  while  the  hyster«-sis  loss  i*  also  smaller.  This 
is  called  Ml  Germany  "alloyed  sheet  iron"  (tegiertes  Eisenfatoeh). 
The  temperature  cocflkient  of  (he  resistance  »  abont  one-ttainl 
of  the  ordinary  value,  being  ommB  to  aooifi  agaiflst  <M)047  for 
ordinary  imn.  The  total  loes  ihysieresis  plus  eddy  eumnt)  lor 
one  period  in  ihii  caic  exactly  represented  by  the  formuta 
1  <&"  -T  C  i-  iB'.  If  this  value  is  plotted  In  the  diagram 
as  fuiu-iKiii  of  the  frequency.  a  straight  line  is  obtained  while 
with  •.rilmary  ir.iti  this  curve  is  *lightly  bent  The  author  used 
^uch  iron  alloy  tor  determining  the  influence  of  I'l.j  ivi  shape 
on  (he  hysteresis  loss  ;nut  ionnd  that  for  the  saint  iu.i.ximufn 
value  fif  the  ni.«nnetic  (lux  the  hysteresis  loss  is  the  smaller  the 
111. .re  pointed  the  form  of  (he  magnetic  wave  — C/rt'.  Xt  it  .  Jan- 
uary 4 

Sfark  PolintUil  and  Gas  I'rcssur,-  C  K  \sn  H.  GWC — A 
paper  read  before  the  G.nKress  for  r.'idio!i>Ky  and  ionixation  in 
Liege  on  spark  discharges  through  gases.  The  experiments  were 
made  with  nitrogen,  oxygen,  hydrogen  and  carbonic  aeid.  Tfae 
gases  were  carefully  cleaned  and  dried.  Up  lo  about  to  atmos- 
pheres the  spark  potential  increases  as  a  linear  function  of  the 
pressure.  If  the  prenore  is  further  increased  the  ratio  of  the 
spark  potcntbil  to  the  pressure  decreases.  The  curves  represent- 
ing; (hi  -park  p.)tcnti.Al  as  function  of  the  pressure  are  p:iral>olic. 
In  aK  t  \pi  rinients  with  nitmcen  the  curve  of  the  spark  potential 
has  n  MiaviTiiuni  rear  (he  uiuximuin  <if  Ihe  compre<isibility  of  the 
I/-;  =  iiiiiiiniiini) ,  A  few  experiments  m.'idc  with  carbon 
dioxulc  near  the  eriiic.il  poliii  appear  to  indicate  a  decrease  ot 
ilie  s[,.Trk  po(emi.jl  at  that  point — I'hys.  Ztit..  January  15. 

I  !i- rino-Elcetrifity —]  voiiji.— A  note  diseussiiiK  the  coinci- 
dence of  the  zero  point  of  the  Peliier  effect  and  of  Ibe  maximum 
of'the  thermo'eleclrir  force.— PJhy.r.  ZeU,,  January  15. 

I\\iui\j>,  Mciirs  in  .SiVw.— GmiiARtii. — In  a  continuation  of  his 
L'.hiitr.-iti'd  >.crial  on  cleetrirtty  meters  (he  autltor  discusses  the 
incthods  01  testiuK  meters  in  situ    Fig.  4  Mlow*  the  connect irws 
for  the  test  of  a  waH-hour  meter  in  situ  «<ing  (he  consumers* 
lamps  as  load.  The  dotted  lines  indiaie  the  temporary  connec- 
tions. The  shunt  circuit  of  the  watt-meter  is  isolated  from  the 
main  coil  and  the  latter  is  inserted  on  the  "house"  side  of  the 
meter  imder  test.  The  leads  from  the  wattmeter  shuni  tenntiials 
are  cnnnectcd  to  the  supply  main  terminal  and  shunt  terminal  of 
the  imier  respectively.   If  a  portable  lamp  box  is  nscd  as  rcsist- 
aiue.  tils'  connections  are  a.s  »ho«n  in  Fig.  5.   The  house  lead,  .-i. 
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is  rcniovcU  Ironi  ihc  house  terminal  of  the  iwtcr  as  before,  an4 
if  coiinecled  to  the  station  teniiiiiat  by  .1  lend.  B,  the  teU  an 
be  made  wiihotit  iniemipting  ihi-  supply.   With  the  conncctioiiu 


FlO.  4. — TKSTING  METER. 


shown  the  current  iMtsing  through  lb«  poflable  Umin  patsca 
difonih  the  thunt  For  larne  loads  thU  wakt  not  be  safe  tmt 
up  to  about  10  aniiieres,  no  ham  will  be  done  Testing  in  situ, 
if  done  propcily.  abo  becomes  a  cheek  on  tbe  ttrititif  of  the  home. 
It  H  vtry  oftcnr  difficult  to  trace  wiring  (cspceia%  additions). 


no.  5.— ntTtMC  HutiL 


and  it  sometimes  occurs  timt  a  lamp  or  lamps  may  h«  connected 
on  the  station  side  of  the  meter.  The  tester  shonld.  thcretorei 
alwaya  be  on  the  lookmit  for  such  iinmctered  riitnlta,  which  are 
easily  foimd  out  bgr  leaving  the  end.  A,  vat  of  the  meter  and 
trying  to  turn  on  enapeeied  lampa,  which,  of  eouf «e,  would  only 
(low  if  connected  to  the  wrong  side  of  the  meter.  Fig.  6  shows 


the  connections  for  the  test  of  a  three-wire  watt-hour  nicicr  in 
situ,  xiiiug  two  w.illnictcn,  and  applyii^;  a  constant  of  0.5  to  ob- 
tain the  true  power  if  their  shunt  cnrrents  are  iHinnal.~Load. 
EUt.,  January  5. 

BOOK  REVIEWS. 

Tii.MTf  I Vm  1  I  I'Ki.tcTHOcntMn:.  By  Richard  I.or<-iiz.  Pari*: 
(-..lalhu!  VilUu«.  .12.!  p.iges.  77  ilUis  Price.  9  francs 
This  work  is  .in  expansion  i>f  the  well-known  "Klcktrcxheni 
inches  Prakticiim"  of  I.orenz  .Mr  (jcorRes  Histcic)  hns  reca^l 
the  work  into  French.  pntlinK  it  into  the  5h.ipc  01  .i  tc\t-bo<jk  of 
elr<irochenii«tr>-,  .ind  introducing  the  experiments  at  appropriate 
places  to  illustr;ite  the  principles  in  the  text.  A  fewextncts  from 

the  preface  will  explain  ibia  plan: 

"We  propose  to  unite  a  meant  of  practical  education  with  a 
pragresaive  tucthod  of  InsirMeiion  in  the  laboratory,  as  much  to 
mlic  fdt  the  spirit  of  eiectrochemical  theories  as  to  teach  bow  la 
iHie  them  as  gtiidet  in  eicperiniental  wmk." 

"The  book  tt  dfvided  into  three  parts.  The  first  studies  in  an 
elementary  way  the  fund.iment;*!  Ia»v5  and  rcartinns  of  c>cir'i 
chemistry  proper,  uiiiiR  the  .'iinlpV^t  exiieriiiiriit^l  demon stt.i ■ 
tion^;  second  tre.lt.i  exclusively  of  the  electro^y^i-  of  ;iqm- 
OU&  .suliiiions.  in  such  manner  .is  to  show  how.  hy  the  .lid  of  ph>- 
sico-chemicat  thcories.onc  can  Tne.i5ure  the  physical  data  met  with  . 
the  third  is  concerned  with  applied  electrochemistry,  and  con- 
atitutrs  a  study  of  the  procedtitK  principles  as  applied  to  practi- 
cal problems." 


l"he  plan  of  the  book  is  in  many  ways  coniniendable,  as  uniting 
laboratoty  tests  with  theoretical  discussion* ;  and  since  the  com- 
bination is  very  carefully  and  judiciously  done,  the  teacher  or  in- 
dependent  stiidenl  will  find  in  it  a  very  hdpfnl  guide  to  an  inti- 
mate hflowledge  of  the  principles  and  theories  of  electrochemistry. 


SfKAM  TijaaiNaa,  Wnir  ait  Aivexoix  ok  Gas  Tubbihss  ami 
TKK  FuTUBK  OT  HtAT  Emoimcs.  By  Dr.  A.  Stodola.  New 
Yoilc  D.  Van  Noatrand  ft  Coi  434  pages,  241  ills.  Mcc, 
$450- 

Prof,  StoilKla's  work  on  the  theory  and  design  of  steam  tur- 
bines is  .idmiiledly  the  he^sl  th;it  has  been  issued  to  date,  and  it 
15  gratifying  to  have  an  English  translation  thereof  as  satisfac- 
tory as  that  prepared  by  Dr.  I Jiewenstein,  Primarily  the  yohiine 
i«  of  interest  to  turbine  builders  alone,  as  the  critical  analysis 
of  tbe  vatiiMis  factors  enteriiv  into  the  design  of  such  machines 
is  carried  aomewbal  beyond  the  IfanNa  wUiin  wMch  tbe  average 
eiwinccT  would  fed  it  desinUe  or  needfut  to  be  at  home  for 
tbe  pmpoie  of  iMelHgcnlty  handling  the  rontine  probtens  which 
he  is  apt  to  enooMnier.  No  one^  bow«ver,  objects  lo  having  a 
standard  reference  volume  on  whidi  to  bit  back  in  times  of  need, 
and  Stodola's  book  is  trndeniably  entitled  to  admission  m  that 

lategory. 

The  prtncip:i'  rrii m-  1;  tin  \v,,-k  :n  llif  order  laid  down  by 
the  author  coniiiriw,  tiisi,  lix  eliimiil.ify*  theory  of  the  Steam 
Itirhinc;  second,  the  theory  considered  thcnnodynamically ;  third, 
the  design  of  the  most  important  parts  of  ^tuh  ni.i.  hines;  fourth, 
a  description  of  typical  steam  turbine  f<irms.  !'ltli.  i-me  of  the 
vperial  prol)lcMis  in  theory  and  construction;  and  Anally,  a  briei 
appendix  on  the  ftitnre  of  the  hral  etiRine- 

The  Arst  section  seems  to  have  been  written  as  a  general 
introductory  exposition  of  llie  theory  of  the  steam  turbine  for 
the  benefit  of  those  engineers  who  have  not  bad  occasion  or  op- 
portunity to  keep  in  toudi  with  the  rapid  devdopmem  of  these 
maicbtnet.  It  is  brief,  extending  over  but  42  page^.  and  is  chiefly 
devoted  to  the  elassificalion  of  powiMe  variants  into  ditTerenI 
groups  and  types  and  an  analws  fif  tin-  i h.iracteristics  of  caih. 
The  second  section  on  the  iherniod}  ;iaiiiic  theory  of  the  turbine 
and  the  laws  of  energy  therein  is  valuable  for  it<;  cn)iili:ii,ition 
of  theoretical  mathematical  deductions  with  the  extensive  i.erirs 
of  experimental  investigatiim-  carried  on  by  the  author  and 
others  on  the  flow  of  si,  >tii  through  nozries  and  the  friclional 
resistance  of  rot.itiri>;  li  *  m  and  steam  from  which  are  de- 
rived various  formul.x  aiul  constants  essential  lo  the  intelli^nt 
design  of  turbines. 

The  third  part  of  the  volume,  that  is,  the  otae  on  the  eotisttrtic- 
tkm  of  the  more  important  turbine  parts  is  formed,  as  might 
be  amicipaied,  ol  aeekons  on  stidi  subjects  as  the  proper  form 
of  blade  profifes,  method!)  of  secnrinft  blades  to  wrhcels,  diae 
>lrsii>ns  and  permissible  pcripl1r.1l  .  1->cities.  shaft  and  bearing 
lic'^iens.  halaiiiing  problems,  guiirnjiig  means  and  the  like:  in 
iilber  words,  th^  lit  1  Tit|nisitf  in  turbine  design  a*  distinguished 
fmni  that  foutirl  m  she  numeroas  authorities  on  ordinary  machine 
design.  Part  four  is  largely  ilescriptive,  .■!.  mu:  i ilustralions  and 
niore  or  less  detailed  reproductions  of  drawings  of  parts  of  the 
\:irir.u5  fonns  of  conmierctal  turbines.  ,\side  from  the  general 
value  of  the  anihor's  criticisms  of  (he  relative  atlvantigi-s  and 
di*adv:iiitaRes  of  the  types,  ihr  matter  i>f  chief  imporlaiice  is  the 

serieii  of  full  and  carcftilly  tabulated  results  of  experiments  on 
the  Ratcau  and  Baraons  machines  and  the  effect  of  varying  tmdt, 
superheats  and  vacua  on  effidcncy. 

The  fifth  section  on  special  problems  of  theory  and  oon- 
^nxtiem  is  lather  technical  and  the  average  chgifieer  who  U  sim- 
'ply  desirous  of  posiltig  himself  in  a  general  way  on  turbine  ap- 

par.itiis  anrl  ihies  not  contemplate  n"''>'i'.*'i"g  f  designer  wHI 
probably  efinli-rii  himsilf  with  rather  a  hasiy  glance  through  the 
sometitni  s  involved  matter  I  h.  ^uh-headings  treat  of  such  things 
is  ibe  distribution  of  pressures  in  the  cross  section  of  .in  ex- 
p.-mding  irt  <■  0  tresses  in  wheels  due  to  uniform  heating,  ve- 
I"i-ity  caused  bv  the  deflection  nf  a  uniform  shaft  due  to  its  own 
weight,  the  riiffen-ntial  ei|uation  for  preisurs  distribution  Cn 
many  ittaged  iiirbines.  etc. 
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The  appendix  h  a  short  an,ilysi«  of  the  various  expedients 
that  have  been  prc]i(  -  i!  t  iliit.  ;i  r  .:l-..u; mg  increased  cfficieticy 
of  conversion  ot  heat  iino  mtchiiricu  mcrgy  not  alone  in  strain 
turbines  but  steam  and  gas  eng::  ■  ni  '.  these  in  cotnbinatioii 
with  turbines.  The  gas  turbine,  too,  is  treated  of  and  the  cal- 
culations of  such  device*  both  (p'aphically  and  malhematieally 
and  with  and  without  the  inieclii>n  of  water  are  given,  all  how- 
ever merely  as  a  matter  of  iiiteres.i  aiiil  not  of  present 
ntilily  M  tl>e  author  $late<  that  only  when  the  mechanical  cfli- 
ciency  of  gas  oooipresaian  beootncs  of  very  high  v,itue  and  when 
means  have  been  devised  of  considerably  increasing  the  efficiency 
of  the  flow  cneiigy  in  tnrUncs  or  when  siihstanoes  of  tnflident 
•tabiNty  and  strengib  at  taofaatattt  tt^ood  nd  heat  have  been 
found,  will  the  ga*  ttiririne  become  a  commercial  factor.  In  this 
section  there  is  also  a  stinnnary  of  a  coniniiniifaiion  that  the  au- 
thor received  from  Prof.  I.orenj  setting  forth  the  pre.icni  status 
of  the  efforts  that  have  been  made  to  obtain  electricity  direct  from 
coal  and  showing  that  there  is  no  immediate  prospect  cf  sncccs* 
in  that  direction. 

The  translator  has  left  all  formulas,  which  in  the  original  were 
CxpKSiied  in  metric  units,  as  they  stood,  but  giTCn  in  addititi)) 
thereto  Ihdr  eonversion  into  the  £ngli«h  syilem.  The  large 
steam  table  curve  aheett  are  alio  supplied  tvtth  the  book  iit  both 
anils.  It  is  merely  to  be  hoped  that  the  necessity  for  translating 
metric  language  into  our  barbarous  English  jargon  will  before 
long  be  rendered  imneoessary  by  fkvoraUe  action  of*  Congress 
on  one  or  more  of  Qie  metric  bills  now  before  it. 


On  ch«  "Reducing"  of  the  Fire  Hazards  of 
«  Motor  Circuit. 


By  D.  J.  BuBKs. 

.\  motor  circuit,  unless  properly  protecte*!,  presents  one  of  the 
worst  clvclrical  fire  riskj  in  existence.  It  fre<iucmly  ikcuis  thai 
a  motor  is  installed  anywhere  that  is  convenient  regardless  of  the 
"cxposnre"  ri>k  it  twill  present  at»d  is  operated  by  any  one  regard- 
less of  his  capability.  A  motor  is  strongly  boilt  and  is  not,  io 
itself,  a  had  risk  when  nmnii«  undei  its  proper  condition  of  load 
and  speed,  jet  h  heoamca  an  extremely  bad  taazatd  when  the 
motor  stafttng  ihcosiat  la  impraperly  constnwied  or  operated. 

Great  stress  thenld  be  laid  on  the  requirements  of  motor 

starters.  The  f.icl  i>  that  while  even  a  ba<lly  designed  or  poorly 
boilt  motor  may  he  run  for  years  if  controlled  by  a  good  ,&t.arting 
rheostat,  a  bad  starting  rheostat  will  causi.-  a  I  reakdown  of  the 
best  ttjiiipmcitt.  unlcsv  the  utmost  care  be  e>«>'rdse<i 

The  funi-tion  of  a  motor  starter  is,  firstly,  to  insert  re>istance 
111  the  armature  cin  iiit  nf  a  motor  in  ordi  r  to  Viip  the  starting 
current  below  a  certain  predctermincil  maximum;  and,  sec- 
ondly, to  gradually  cut  out  this  resistance,  thus  gradually  increas- 
ing the  voltage  at  the  terminals  of  the  motor  annature  and  Cor- 
respondingly decreasing  the  ^'olts  upon  the  starting  rheostat  imti] 
the  full  volli  are  applied  to  the  motor  armalnre  and  it  is  operating 
at  full  speed. 

'  Consider  what  will  happen  if  an  ignorant,  cardesi  or  vicious 
operator  starts  a  motor  by  cnlting  out  Ihe  flarling  tesistance 
more  rapidly  than  the  counter  volts  of  the  twMor  build  up. 
'l  ake  a  5-hp,  ajo-vQlf,  siMiut-womid  motor,  armature  resistance 

4  oliin  mi-ilor  armaturv  at  rLst.  starting  levi-r  movet!  over  the 
^tartinR  coiii.ikt-  i:i  one  or  two  seconds;  the  motor  armature 
d.ics  not  have  time  !■  ■  move  from  its  position  of  rest  and  Ix'Kin  to 
au.lcr.iie  and  giiirr.ite  coiiiitor  vi.lts:  therefore,  ibis  4  to  of  an 
uhm  IS  directly  .icro^s  250  volts  ami.  theoretually.  6^5  amp. 
I  .ip[injximal«ly )  will  |);i-s  through  the  iiim  ir  .iriiiaTuie  'I'lii- 
means  icrrifk  sparking  and  sputtering  and,  if  frcqaenily  .re- 
peated, final  destruction.  I  bis  sputtering  and  sparking  and  fiinal 
destrtKtton  are  each  had  fire  ritks^ 

Therefore,  the  fint  requirement  of  the  operation  of  a  motor 
starter  in  order  that  the  motor  will  not  present  a  fire  risk  is  that 
the  resistance  of  the  starter  be  cut  out  at  a  proper  latc  to  Suit 
the  rise  of  the  voltage  at  the  tcrminala  of  die  motor.  A  gr<»ter 
starting  currem  is  required  when  flic  n!r4or  is  started  niider 
lr»ad  than  i«  necessary  with  light  load,  and  the  starling  arm  can 


be  moved  faster  to  cut  owt  resistance  for  light  loads  than  it  can 

be  for  heavy  loads. 
The  proper  method  of  accomplishing  correct  starting  is  to 

hsM  :[]  :lic  mi  t'lr  circuit  a  protective  feature  which  '.uU  .i;  rn 
the  circuit  i»tliin:.ru  ■'vtlv  <,t\n'»  the  passage  of  a  preticicrniiut  d 
amount  of  current.  A  mi  ■.;!-.  breaker  is  the  best  commerci.il 
device  to  use  for  this  protection.  It  acts  instantly,  prevcntitig  a 
vjo  rapid  movement  of  the  rheostat  lever — and  in  perfonoing 
its  function  it  does  not  destroy  or  cten  damage  itself. 

The  I'nderwritrrs'  quarterly  reports  of  fires  .show  that  a  large 

number  of  iire>  arc  due  to  excessive  sparking  at  the  motor  com* 
mutator,  which  is  caused  by  successive  improper  starting. 

It  is  well  known  to  engineers  and  motor  manttfactUTers  that 
most  of  the  damage  which  comes  to  the  motor  drcnit  is  due  to 
cxce«»ive  ciirrMit  pHt  thtOHgh  the  apparatus  in  starting  the  motor 
or  attcuiptitiK'  to  start  it  While  the  motor  is  at  rest  tiie  brushes 
may  have  been  shifted,  the  fields  weakened,  the  load  Upon  the 
motor  may  have  been  changed  or  the  type  of  load  may  have 
been  changed,  the  shafting  ilisarranged  or  a  wrtnch  left  in 
the  gears  of  the  uiacliine,  or  a  ti>ol  set  fnr  a  too  deep  cut. 
or  any  of  the  numerous  c.iuses  which  might  prevent  a  motor 
armature  from  starting  or  cause  it  to  start  under  eNtniiie 
overloads  An  independent  circuit-breaker  offers  a  perfect  pro- 
tection if  the  operator  attempts  to  start  the  motor  under  such 
conditkms. 

The  first  requisite  of  a  starter,  in  order  diat  the  imitor  will 
not  present  a  fire  risk,  is  that  the  device  which  is  to  open  the  cir- 
cuit upon  overload  shall  be  able  to  act  during  the  perioi  of 
starting  the  motor,  as  well  as  when  the  motor  is  running  wider 

full  speed  conditions  It  shoiil<l  be  borne  in  imnd  that  in  most 
cases  the  Operators  of  motor  starters  arc  people  not  technicaUy 
acjuainled  with  electrical  matters,  and  hence  do  not  know  what 
IS  iitvessary  in  order  to  properly  start  a  motor  and  do  not  know 
what  a  bad  fire  hazard         '.i  -l  i   I  I  motor  pn-^ents. 

The  second  irap'irtant  reqtiueineiit  of  a  motor  starter,  in  order 
that  (he  motor  shall  not  present  a  fire  risk,  is  that  the  circuit 
breaker  sliall  be  so  tnechanicatly  interlocked  with  the  motor  vt.irt- 
iiig  K-ver  that  the  circuit-breaker  caimot  be  doted  except  by  mov- 
ing the  starting  lever  to  the  open  cireiul  positMn,  Ibtis  making 
it  impossibte  10  doae  the  dreuil  breaker  so  as  to  make  a  short 
eircdit  or  overload. 

The  total  resistance  of  the  best  makes  of  commercial  starters 
is  such  that  lii  times  the  fnll  tortiiMi  carrent  of  the  motor  wii 
flow  when  the  starting  lever  is  moved  to  "make"  the  eircait.  (It 

take-5  I"  J  times  the  full  torque  current  of  a  fully  loaded  mOtOr 
to  start  it  ag.Tinst  the  friction  of  rest  and  to  ,-tccdcratc  it  in  a 
reasonably  short  time  to  full  speed.)  So  a  circuit  breaker  must 
III-  set  somewhere  .ibove  50  per  cent  overload  and  Iweausc  motors 
really  are  started  rapidly  and,  at  times,  under  eon<iition  of  over- 
load, the  circuit  breaker  is  nearly  ahv.iys  set  at  too  per  cent 
overload,  i.  e  twice  the  full  loa<i  normal  current. 
,  .\  100  per  cent  overload  is  a  safe  overload  for  a  motor  arma- 
ture during  the  usual  interval  reipiired  for  starting  the  motOr, 
bat  a  current  less  than  that  which  is  re<|uir<<l  to  operate  a  cir- 
cuit breaker  set  to  open  at  twice  the  full  load  current  would 
bum  out  a  motor  armature  if  maintained  for  an  improper  length 
of  time.  Therefore,  there  shoidd  he  in  the  circuit  a  device  set 
to  operate  at  show  50  per  cent  oveiload,  having  a  sufficiently 
long  time  limit  in  its  operation  to  prevent  its  acting  during  the 
jicnod  raiuired  for  properly  st.Trling  the  motor. 

.\ii  enclosed  fnst-  fulfills  this  requirement  very  well:  as  an 
fNunip^e :  It  is  stated  that  "an  enclosed  ir.^v  of  the  .^o-atiipere 
class  is  <U  -igned  to  <>[ierate  in  ab'iul  .10  secoinU  when  overlo;ir|eil 
50  per  cent. ' 

It  i«  nec< -'ary  to  b.ive  a  fuse  on  both  sides  nf  a  motor  circuit; 
oilii  rwise  otic  side  being  groinnled  111  one  pi. ice.  and  tlie  other 
side  ill  another  place,  there  niiglit  be  established  a  ciicuit  with 
n<i  iiiso  in  action  at  all. 

For  the  proper  protection  of  the  circtiit  during  tlie  pcriiids 
other  than  starting  of  the  motor,  two  fuses  are  ncoi  s-  ary,  one  in 
each  pole  of  the  circuit.  For  the  proper  protection  of  the  circuit 
dttring  the  period  of  startmg  the  motor,  a  cIrcuM-brenker  is 
necessary;  which  may  be  itnglc-pole,  provided  it  is  so  interlocked 
with  the  starter  that  the  drcuti  cannot  be  closed  on  short  cir- 
cuit or  improper  •overload. 
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vaMTAMAmt  TALVis  <h'  aitcuiT  nuKUs  AW  Fvses  iw  luwuc* 
INC  FDue  HAZAiuM  Qv  A  iion»  cncinv. 

A  circvit  breaker  acts  quickly  enough  to  protect  the  motor 
itgaiost  omloads  during  the  period  of  starting  and  in  performing 
its  fanctioD  does  not  destroy  itMll   A  fuse  is  not  designed  to 

.ict  qiiiclily  enough  to  offer  protection  while  a  motor  is  being 
■itartcil  rapidly  and  in  operation  does  destroy  itself.  A  fuse 
.vl-,ci:  lint  supplenietiltil  by  a  circuit  breaker)  is  a  bad  risk, 
!>ecau$c  wh«n  a  fuse  blows  it  is  (rtquently  replaced  by  one  of  a 
Uglier  capflidty  or  by  a  piece  of  oo^PCr  wtire.  It  is  not  CtHy 
the  ignorant  who  will  do  such'  bad  worlc,  for  it  it  done  by  any 
hasty  man  who  does  not  happen  to  have  extra  fu«e«  at  hand. 
A  circuit  breaker  set  at  100  per  c  til  •  '.  il  w  K  ,1;  a  .  ,  Mpcr- 
ate  quickly  enough  to  prevent  the  blowing  of  a  fuse  rated  at 
50  per  cent  overkwd.  A  cireuil  hreaicer  b  far  ntore  reliable 
tiian  a  fuse. 

If  a  reliable  automatic  device  snch  as  a  dmnt  hreaicer  can  be 

readily  arrange<l  for  the  protection  of  a  motor  circuit,  it  is  ac- 
cepting ati  unnecessary  risk  to  depend  entirely  upon  the  unrc- 
l^ibie  I  use  or  upon  the  intelligence  of  a  careless,  ignorant  or 
vidous  operator,  or  to  assume  that  every  plant  ha.*  a  pro|HT 
assortment  of  fint-dass  fuses  and  that  technically  skilled  and 
conscientious  workmen  will  always  be  available  to  replace  a 
bomed  out  fusb 

riRE  BAXAMD  tir  STAKHMC  KaBDSTATS. 

In  startiiif;  a  motor  all  of  the  current  carryiiii;  pnr'.'i  of  the 
motor  rheostat  lend  to  heat  up.  due  to  the  pa>  agr  ■  •  current 
through  then). 

••Ml  "open  or  cxpoicd"  r>>  1  t.itu.c  types  of  motor  starters  pre- 
MRt  a  very  serious  fire  r  In  such  types  the  resistance  is 
wound  on  bobbins  or  tubes  of  so-called  "asbestos"  board,  which 
contains  a  large  percentage  of  combustible  material.  The  asbes- 
■"s  boanl  will  absr-'j  nn  i  tUTi.'.  prodiicini:  '  lei'ir:.'  :iCtion  and 
also  tend  to  cause  a  grouiii]  ou  the  rheostat  :riiiH-,  'Ihe  eoilerl 
»ire  wound  around  the  tube  is  under  tension,  and  when  buriud 
oat.  will  become  loose  and  move  about,  short-circuiting  other 
coils  and  causing  arcing  and  spitting  of  molten  metal  from  the 
rheostat  Asbestos  board  will  ignite  when  heated  bgr  the  resist- 
ance wire  and  flames  will  issue  from  ti>e  rheostat — there  wOl  ae- 
tuMy  be  a  blazing  Urc  in  the  rheostat.  If  the  -t  wires  from 
the  resistance  to  the  face  contacts  arc  soldered,  then  molten  sold- 
er will  fall  from  the  rheostat,  even  before  the  rheostat  burns 
out  If  the  rheostat  is  mounted  where  filings  or  inflammable 
Biaienal  might  get  in  contact  wi^  the  heated  resistance  wire, 
«iich  materials  will  produce  a  bad  fire  risk. 

With  such  starting  rheostats,  it  is  necessary  to  enclose  thciii 
in  Areprouf  material,  if  it  is  desired  that  ihqr  iliall  not  present 
X  fire  risk. 

"Enclosed  resistance"  types  of  starting  rheostats  of  proper 
are  constructed,  however,  with  the  resistance  so  entirely 
enclosed  that  if  the  resistive  conductor  be  fused  by  excessive 

current  or  otherwise,  the  arc  is  quickly  and  quietly  extinBuisheil. 
without  any  attendant  fire  risk,  .\mong  such  types  can  be  cited 
Ihe  packed  card  type,  the  p.icked  mica  and  iron  type  and  those 
tiiNS  m  which  the  resistance  material  is  imbedded  in  sand  or 
it  cement  enamel,  glass,  slate,  etc 

If  a  reliaWe  enclosed  resistance  can  be  readily  obtained  that 
j^.Il  not  present  any  fire  risk  whatever,  then  it  is  runnitiK  an  un- 
nfcess.iry  ri.sk  to  depend  upon  the  ROod  intriiii.  ii-  or  the  intelli- 
|tiKe  of  a  "user"  to  build  a  fireproof  cabinet  for  the  open  type 
dwosiats,  in  order  that  they  will  be  safe  to  use. 

riRF,   H  AZARD  OF  F.\Cr,  PI..\TKS  OF  MOTOR  ST.\KrKKS. 

The  fire  haxard  presented  by  a  f^ce  plate  of  a  motor  starter 
consists  in  the  arcing  between  the  movable  and  fixed  contacts 

(aegieriint;  for  the  present  any  arcing  which  might  wcur  inwn 
die  opening  of  a  circuit  breaker  motmted  upon  the  rheostat). 
~ni«  greatest  amount  of  arcing  occurs  upon  breaking  tiie  cir- 
cttit  on  the  starting  contacts. 

A  great  deal  of  attention  has  been  given  in  the  past  to  the 
mun  Kne  motor  switch  and  but  very  little  to  the  starter  switch, 
it  diould  be  remembered  that  in  starting  a  motor,  the  cirenit 
'"eaJcfr  is  first  closed,  then  the  line  switch  is  closed  and  then 
ibedrcuit  is  really  coroplelcd  by  the  starting  lever  making  con- 
tact 'with  the  initial  live  stationary  contact   It  is  seldom  that 


aicmg  oecnra  on  the  nain  line  switcb  for  it  is  dosed  wbea  the 
circuit  Is  open  on  the  starter  and  is  opened  when  the  motor  is 

developing  protective  counter  volts. 

The  starting  lever  and  the  starting  contacts  are  the  elements 
of  a  single  pole  switch,  which  is  closed  and  opened  at  the  initial 
live  contact  and  a  great  amount  of  arcing  will  occur  at  this  pdnt, 
for  this  switdi  is  ck»ed  when  the  motor  armature  is  at  rest,  and 
tt  may  be  opened  before  the  motor  armature  itarfs  t">  move  or 
when  it  is  just  beginning  to  move.  Since  thu  tuui  resistance 
of  the  b'  I  iiuikcs  <  t  r.in  i  ri  jal  starter  is  such  that  one  and 
one-half  times  the  full  torque  amperes  will  flow  through  the 
rheostat  and  motor  upon  closing  this  switch,  then  with  a  5-hp, 
2SO-volt  starter,  the  arc  caused  upon  breaking  the  circuit  will 
be  doe  to  30  amperes  at  350  volts  or  7,500  watts.  (Under  nor- 
ma! conditions.) 

.An  ignorant,  carclos  or  vicious  operator  will  often  move 
the  starling  lever  to  the  initial  live  contact  and  withdraw  it 
tlov4yt  opening  the  circuit  slowly,  and  an  arc  dfie  to  7,500  watts 
wilt  be  mainlBitted  for  a  sufficient  length  of  thne  to  canae  (ist) 
a  fire,  if  infiaminable  materials  are  in  free  circulation;  (and) 
the  burning  of  the  sliding  contact,  which  will  cause  arcinif  on 
each  of  the  stationary  conl.icts  when  they  are  next  in  ^orvii.r. 

This  fire  hazard  can  be  reduced  to  a  minimum  by  "making" 
the  circuit  at  a  point  which  is  entirely  independent  of  the  movable 
CMitact  and  the  arc  of  the  st«tion«ry  eontacta  and  by  "breaking" 
the  cirenit  at  this  point  with  a  4ii>Mc  snap,  independently  of  ^e 
slowness  of  movement  of  the  operator's  hand.  When  necessary 
this  auxifiary  quick  break  should  be  supplemented  by  a  magnetic 
blow  out  in  oriler  tiiat  the  arc  should  be  effectively  extinguished. 

The  fire  hazard  presented  by  the  stationary  contacts  and  the 
movable  contact  on  the  motor  .starting  arm  can  be  reduced  to  a 
mimnum  by  having  the  "stationny  contacts"  made  of  renewable 
segments  and  the  "movable  contact"  made  of  self -aligning  re- 
newable skate  shoes,  sufficiently  flcxif:!'-  t  i  ride  over  any  projec- 
tion raised  l/l<>  in.  above  the  conl.ict  siirtijces. 

If  the  simple  and  plain  requirements  as  outlined  in  this  aiticle 
are  followed  the  "fire  hazard"  in  a  starting  rheostat  will  be  re- 
duced to  a  mtnimtim. 


A  Continttous  Steam  Engine  Indicator. 


The  demand  for  a  steam  engine  indicator  which  will  show 
at  all  times  the  indicated  h  orse  power  devdoped  by  an  engine 


m..  I.— l,0.\Tl.M  01  S  l.\UIC.\TOIl, 

without  regard  to  the  variationg  of  steam  and  mlnart  pressure 
has  been  developed  by  Mr.  John  F.  Shrcffler,  376  S.  Campbell 
.\venue,  Qiicago,  who  has  placed  the  device  on  lite  market 
The  principle  of  this  device  is  very  simple:  The  indiating  lin- 
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grr,  K.  Fif(.  i,  j»  alt^ichci]  'lo  a  part  oi  the  engine,  the  movement 
of  which  varies  according  to  the  Inad,  this  part  being  the  governor 
rod  on  a  Corli.4«  engine  and  the  valve  stem  on  a  high  speed 
automatic  cut-off  or  marine  engine.  The  indications  of  the  fin- 
ger. A.',  are  read  from  the  scale  h.  The  position  of  tlii>  scale  de- 
pends on  the  difference  between  the  initial  and  back  pressure  on 
the  engine.  Ttie  movement  of  this  scale  to  accomplish  this  is 
by  means  of  a  multiplying  gear  connected  to  a  rack  and  pinion, 
this  rack  beiii^  movrd  by  a  diaphragm  on  one  side  of  which  the 


miST  \KU  REAH  VIEWS  OF  INDIl.  .^ruH. 


exhaust  pressure  is  admitted  and  on  the  other  side  of  which 
the  initial  steam  pressure  is  admitted.  The  position  of  the  dia- 
phragm and  therefore  of  the  leale  is  dependent  on  effective  in- 
itial pressure.  Fig.  2  is  a  front  view  of  the  device  and  Fig.  3 
the  rear  view.  'Ihe  device  is  calibrated  after  it  is  placed  on  the 
engine  by  mciiis  of  the  ordinar>'  steam  engine  indicator  after 


Pure  Copper  Trolley  Wheels. 

In  order  to  overcome  the  difficulties  found  in  trolley  wheels 
made  of  alloyed  copper,  the  H.  W.  Johns-Manvillc  Company, 


mOLLtV  WHEH- 

100  William  Street,  New  York,  ha.s  developed  a  wheel  made 
of  absolutely  pure  copper,  which  is  purified,  and  then  strength- 
ened by  a  special  process.  These  wheels  are  furnished  with 
bushings  of  a  met.il  whose  tenacity  is  equal  to  that  of  steel,  »nd 
whose  ductility  and  toughness  are  such  that  it  will  not  crack 
when  distorted  by  a  load  of  tjo,oao  lb.  per  sq,  in. 


High-Speed  Vertical  Engines 

The  engine  shown  in  the  accompanying  illustrations  has  been 
especially  designed  for  the  driving  of  direct-connected  generators, 
and  in  the  proportioning  of  its  parts  a  special  effort  has  been 
made  to  obtain  the  maximum  of  power  in  the  minimum  of  space. 
One  of  the  most  striking  features  of  the  engine  is  the  system  of 
forced  lubrication  combined  with  the  c<implctc  enclosure  of  the 
moving  parts. 

Within  the  heavy  cast-iron  base  is  placed  a  submerged  oil 
pump  which.  Iwing  operated  by  the  crank  nhaft.  draws  oil  from 
the  reservoir  and  forces  it  through  pipes  and  internal  passages  in 
the  moving  parts  to  the  crank  pin,  the  wrist  pin,  and  the  main 
ttcarings.  Twice  during  each  revolution  the  reversal  of  stress 
on  these  parts,  due  to  the  double  acting  feature  of  the  engine,  so 
rcilucis  the  pressure  that  the  pump  has  an  i-xccllcnl  opportunity 
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no.  I.— IIIGII-SPEED  EM.INE. 

which  tlir  »caU'  is  marked  ti>  read  directly  in  horse-po^vcr.  In 
addition  to  its  purpose  as  an  indicating  inslrunienl.  it  may  also 
be  UM-d  ti«  give  an  i/verli>ai|  alarm  by  placing  ati  electrical  con- 
tact on  the  xalc  so  that  tin-  index  linger  will  strike  it  upon  the 
prcdttrrniiiird  overload  for  which  it  is  ■M.-t. 


ric  J. — .-^M»  M  Ml  )i>Mini  miiKK  .srio.s, 

lo  force  between  the  surfaces  a  fresh  film  of  oil  which  is  car- 
ried around  to  liihricitc  the  rotating  parts  when  the  pressure 
IS  greater. 

These  engines  arc  built  by  the  D.  F.  Stiirievant  Company, 
llvdc  Park,  Mass. 
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Sewing  Machine  Motor. 


Enclosed  Motor  Starter. 


In  the  sewing  machine  motor  is  to  be  found  an  interesting 

application  of  electric  power  for  small  machines.  The  motor  il- 
lustrated herewith  is  combined  with  a  transmitter,  brake  and 
switch  on  a  single  supporting  bracket  which  may  be  attached  to 
any  style  of  table  for  use  with  every  variety  of  sewing  machines. 

The  transmitter  consists  of  a  friction  device  and  levers  giving 
speed  control  by  purely  mechanical  means,  which  replaces  the  us- 
ual speed-rcffulating  rheostat.  Pressure  on  the  treadle  operates 
a  lever  which  closes  the  switch  and  starts  the  motor.  Further 
pressure  moves  the  loose  wheel  along  the  shaft  and  engages  the 
tight  wheel,  and  the  degree  of  pressure  regulates  the  friction  be- 
tween the  wheels  and  therefore  determines  the  speed  of  the  driv- 
ing pulley.   When  the  treadle  is  released  a  spring  attached  to  the 


At  the  annual  meeting  of  the  Underwriters'  National  Elec- 
trical Association  held  on  December  6,  the  following  was  added 
to  the  National  Electric  Code,  the  changes  to  appear  in  the  1907 
issue  of  the  Code  or  in  the  April  supplement: 

"Rule  8,  Section  D,  fine  print  note:  Starting  rheostats  and 
auto-starters  unless  equipped  with  tight  casings  enclosing  all 
current-carrying  parts,  should  be  treated  about  the  same  as 
knife  switches,  and  in  .ill  wet,  dusty  or  linty  places,  should  be 
enclosed  in  dust-tight,  fireproof  cabinets.  If  a  special  motor 
room  is  provided,  the  starting  apparatus  and  safety  devices 
should  be  included  within  it.  Where  there  is  any  liability  of 
short-circuits  across  their  exposed  live  parts  being  caused  by 
accidental  contacts,  they  should  either  be  enclosed  in  cabinets  or 


Figs.  1,  2  and  3.— E^CIJ0SEB  Motor  Starter. 


lever  disengages  the  friction  wheels,  opens  the  switch  and  applies 
the  brake. 

The  motor  being  started  without  load,  requires  no  starting  re- 
sistance, and  it  attains  full  speed  instantly.    As  a  consequence 


M0T0R-DRI>'EN  SEWING  M.^CHIXC. 


the  treadle  may  be  pressed  down  to  its  limit  in  one  movement 
*nd  the  machinery  rapidly  reaches  its  full  speed.  This  equipment 
is  btiilt  by  the  Diehl  Manufacturing  Company,  Elizabethport, 
X.  J. 


else  a  railing  should  be  erected  around  them  to  keep  unau- 
thorized persons  away  from  their  immediate  vicinity." 

The  cut  herewith  shows  a  motor-starter  equipped  with  a  tight 
case  enclosing  all  current-carrying  parts,  which  has  been  de- 
signed by  the  Ward  Leonard  Electric  Company  to  fulfill  these 
requirements.  The  rheostat  controlling  lever  does  not  carry  cur- 
rent, nor  is  it  alive.  Other  special  features  of  this  bo.x,  such 
as  the  enclosed  resistance,  independent  make  and  quick-break 
switch,  etc,  have  previously  been  described. 


American  Vibrator  Machine. 


Vibratory  massage  has  now  come  to  be  accepted  by  the  medical 
profession  as  a  valuable  aid  in  curing  certain  disorders  and  im- 
proving circulation.  The  demand  for  machines  to  give  such  vibra- 
tory massage  has  heretofore  been  maitdy  met  by  large  motors. 
This  has  even  necessitated  the  use  of  a  stationary  motor  with  a 
flexible  shaft  for  transmitting  the  power  or  a  motor  which  is  too 
heavy  for  convenient  portalilc  use.  The  American  Vibrator  Com- 
pany, 010  Commercial  Building.  St.  Louis,  Mo.,  has  just  placed  on 
the  market  a  vibrator  the  motor  of  which  is  so  small  that  it  can  be 
used  directly  on  the  work.  This  is  accomplished  by  making  the 
motor  very  light,  placing  on  one  end  of  the  shaft  an  eccentric  for 
producing  vibration  of  the  motor  itself  and  placing  a  spring  handle 
between  the  motor  and  the  operator. 

Tlie  complete  outfit  is  shown  in  Fig.  i.  The  handle  in  the 
latest  outfits  is  made  of  sponge  rubber,  and  between  the  handle 
and  the  motor  is  a  flexible  spring  for  deadening  the  vibration 
of  the  handle.  The  motor  itself  is  in  an  aluminum  case.  The 
fields  are  of  laminated  iron  punchings,  which  surround  the  arma- 
ture completely,  the  armature  being  removed  from  one  end.  The 
various  appliances  used  in  massage  are  secured  directly  into  a 
receptacle  mounted  on  one  end  of  the  motor.  These  appliances 
do  not  revolve,  as  might  be  thought  from  an  inspection  of  the 
engraving.   The  only  motion  of  the  massage  appliance  is  that  of 
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vibration,  The  only  exposed  pari  revolving  is  the  eccentric  on  the 
upper  end  of  the  armature  shaft.  This  vcreniric  can  be  adjusted 
to  a  greater  <>r  lcs%  degree  of  eccentricity,  thus  producing  a  large 
or  imall  vibration,  as  desired. 

The  whole  appliance,  to  be  held  in  the  hand  of  the  operator, 
weighs  less  than  2%  pounds.  A  regular  series  commutator  motor 
is  used  both  for  direct  and  alternating  currents.  The  direct- 
current  motor  is  said  to  consume  about  .2  amp.,  so  that  it  requires 
only  about  23  watts  to  operate  it.  Vibratory  massage  is  u-^ed  not 
only  by  pliysicians,  but  by  barbers  and  by  private  individuals.  A 


VIBRATOR  m.\i:iii.m:. 


device  of  this  kind  makes  a  valtiable  addition  to  the  list  of  elec- 
trical luxuries  tliat  central  station  scr\'icc  puts  within  the  reach 
of  its  customers.  A  small  vibr.atory  device  of  this  kind  will  no 
<loubt  J>e  purchased  and  used  by  many  central  station  customers 
who  would  ii'H  think  nf  Inlying  some  of  the  larger  equipments 
used  by  professional  phv^icians  and  masseurs,  and  lor  that  reason 
it  will  be  welcomed  by  the  central  station  man  striving  to  increase 
his  output. 


Sewing  Machine  Motor  Outfit. 

By  means  of  the  sewing  machine  outfit,  which  forms  the  sub- 
ject of  the  accompanying  illustration,  and  which  is  known  as  the 
"Paragon  transmitter,"  there  is  nlii.nined  at  all  time*  a  |io4itive 
drive  giving  a  speed  variation  r.mging  from  a  few  stitches  per 
minute  up  to  the  maximum.  As  will  be  noted,  a  light  rod  con- 
nects the  operating  switch  with  the  treadle  of  the  machine 
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Gentle  pressure  on  the  treadle  opens  the  switch  and  Marls  the 
machine,  and  further  depression  gradually  increases  the  speed 
of  the  machine,  as  desired.  This  transmitter  outfit  complete  is 
built  by  the  Stanley-G.  I.  Electric  Manufacturing  Company, 
Pittsfield,  Mass. 


Additional  Notes  on  the  Chicago  Electrical 
Show. 


In  last  neck's  issue  of  the  Ei.£ctril.\l  \Vuiu.u  appeared  a  large 
number  of  notes  on  the  Electrical  Show  then  in  progress  in  Chi- 
cago, and  the  subject  is  returned  to  in  the  item>  given  below 
as  to  some  features  left  for  later  treatment.  The  interest  mani- 
fested  by  the  general  public  in  this  show,  as  shown  by  the  large 
attendance,  has  been  remarkable,  and  has  surprised  even  ilie 
most  enthusiastic  promi)t«r>.  Plans  are  alrcvly  on  foot  for  a 
similar  exhibition  next  year.  It  has  not  qnly  attracted  the  gen- 
eral public,  but  electrical  men  from  all  the  surrounding  territory 
who  have  been  planning  trips  to  Chicago  during  the  winter  have 
made  it  a  p<iint  as  far  as  possible  to  ci>mc  in  during  the  two  weeks 
of  the  show.  For  tlii«  reas^ni  it  has  been  a  good  .idvertismg 
proposition  for  the  exhibitors  ax  well  as  a  financial  success  as 
far  as  the  exposition  company  is  concenied.  A  very  pleasant  fea- 
ture of  the  show  was  the  concert  every  aftcnioon  and  evening 
by  Weil's  Band.  \  better  band  could  hardly  have  been  secured. 
As  the  galleries  were  not  occupied  by  exhibits,  it  was  always 
possible  to  escape  the  crowd  in  the  aisles  and  find  seats  in  the 
gallery  where  the  excellent  concert  could  be  enjoyed.  On  account 
of  the  great  crowd  every  evening  thisiwa^  a  feature  much  ap- 
preciated by  the  public. 

The  Hofbrau  restaurant  in  the  Annex  proved  a  great  con- 
venience during  the  show.  It  also  demonstrated  the  feasibility 
of  electric  cooking  on  a  large  scale,  the  kitchen  bi-ing  equipped 
with  electric  utensils. 

The  last  week  of  the  show  part  of  the  general  illumination 
was  accomplished  with  the  Siemens'  (liminq;  arcs,  which,  placed 
high  up  in  the  center  of  the  building,  had  a  good  opportunity  to 
demonstrate  their  downward  illuminating  properties.  This  arc 
lamp  W.-1S  described  in  the  January  ij  issue. 

Among  the  numerous  visitors  attracted  from  surrounding  states 
were  .\nstin  Burt,  of  Waterloo,  president  of  thi-  Iowa  Electrical 
.\ssociation,  and  L.  D.  Mathes,  of  Dubuque,  of  the  executive 
committee  of  that  association.  Plans  are  well  formulated  for  the 
programme  of  that  association's  next  conventio-i  which  will  be 
held  at  Des  Moines  in  .\pril. 

C.  H.  Thorardson  gave  frequent  demonstrations  with  his  high 
potential  transfonner  followed  by  a  series  of  experiments  on 
the  fundamental  principles  of  alternating-current  apparatus.  These 
experiments  were  fascinating  even  to  electrical  men  who  had  been 
familiar  with  the  principles  invoUed  for  jears  Mr.  Thorard- 
snn's  demonstrations  never  failed  to  pack  the  aisles  in  that  end 
of  tlic  building,  anri  were  beyond  doubt  ih-  greatest  single  drawing 
card  in  the  exhibition. 

.\  meeting  of  the  executive  and  insurance  committee  of  the  Il- 
linois State  M'ectrical  .Association  was  held  at  the  Great  North- 
em  Hotel.  Chicago.  January  the  vccond  week  of  tlie  •^liow. 
Those  present  were  Mr.  Tl  Davis,  of  Litchfield,  president:  Mr. 
H.  R.  Chiibbuck,  of  La  Salle,  secretary;  Mr.  E.  G.  Schmidt,  of 
Springfield:  Mr.  F.  J.  Baker,  of  Giicago:  Mr.  S.  S.  Davis,  of 
Rock  Inland,  and  Mr.  E.  B.  Hillinan,  of  Quircy.  officers  and 
executivi-  committee,  and  Messrs.  J.  J.  Frey,  of  Hillsboro.  and 
W.  A.  Thom3.s.  of  .Abbington,  insurance  committee.  Plans  «  i-ie 
discussed  for  the  next  convention,  but  n'l  final  decisions  were 
made  as  to  the  place  of  meeting  or  program. 

The  Moloney  Electric  Company,  of  which  Francis  Raymond  is 
the  Chicago  agent,  made  an  exhibit  of  Moloney  transformers  in 
the  booth  of  the  Electro-Dynamic  Company. 

J.  P.  Sullix-nn  &  Co..  of  Chicago,  decorator*,  had  on  exhibition 
in  charge  of  W.  H,  Strange,  the  inventor,  an  electric  rotary  floor 
polisher.  A  one-sixth  hp  motor  drives  by  a  bevel  gear  a  rotary 
pad  which  does  the  polishins  This  will  be  put  on  the  m.nrket 
soon. 

Roth  Bros,  &•  Co.  had  a  l.trge  number  of  small  motors  applic*} 
to  different  purposes.  One  of  these  was  in  connection  with  very 
small  air  compressors  made  by  A.  S.  Comstock.  of  Evanston, 
III. 

The  Reynolds  Electric  Flasher  Manufacturing  Comp.iny  was 
represented  not  only  by  its  own  exhibit  which  contained  some 
admirable  novelties  in  the  flasher  line,  including  a  whirler," 
but  by  flashers  on  signs  in  a  number  of  other  exhibits  around 
the  show. 
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Industrial  and  Commercial  News 


•  THE  WEEK  IX  TRADI'  '.Vnit.  r  ir,.:  I,:,  )!■  iC(iMlIy  pass, 
cd  out  of  consideracion,  sprmg  b.i>int--  .iLiiurbini;  .i'!  the  attcii- 
lion.  Optimistic  reports  arc  current  nl  pnf.j;  ■.r  nJc,  and  ship- 
nic])l»  are  freely  m;i<]c,  the  open  v.eathtf  Mi-  jriisy  the  raiiruads. 
Very  heavy  bQying  of  agricultural  implenieiils  n  reported  at  the 
West,  which  indicatrs  an  excellent  condition  of  tarmitig  inter- 
tUs.  Tlicfe  U  also  an  indicabon  of  heavy  acreage  in  cotton  in 
the  SottdL  The  raiinM»d«  are  doiiig  an  excellent  business.  Re- 
port* 0f  leading  roub  for  the  first  half  of  January  an  iht  bctt 
oa  neoH  and  indicate  a  gain  of  tieart>-  i$  per  coil  over  the  sanw 
period  last  jroar.  Tlw  open  «cason  iavore  demand  for  itmetural 
iron  and  alcel,  inquiiiet  caadot  fraa  all  over  (he  oowitrr  and 
furtkcr  large  orders  are  in  aigbL  Steel  raHa  aad  wire  products 
are  in  active  rennest  It  »  elated  that  an  iosneflse  amonnt  oi 
mooey  is  to  be  expended  lor  new  power  plants  at  the  Kleinion- 
tetn  fxtmp  of  mines,  Sottth  Africa.  An  American  corporation, 
manufacturing  enginceing  apparaluii,  is  making  preliminary  c$.ti- 
mates.  The  steel  and  iron  and  machinery  required  for  the  un- 
dertaking will  foot  up  in  the  niilliun<i.  The  electrification  of  tlif 
mine  machinery  now  inst.illed  will  effect  a  saving  in  capital,  it 
■a  said,  of  ^,000,0oa  A  tocal  wire  manufacturer  has  been  asked 
to  ealfanaie  upon  long-distance  power  transmission  projccti^  in 
connection  with  the  same  undertakings.  Collections  generally 
range  from  fair  to  good,  and  money  is  easier  and  in  better  sup- 
ply. The  copper  market  was  quiet  during  the  week,  no  salc>  of 
Importance  being  recorded.  The  principal  selling  agencies  holil 
l.nkc  and  electrolytic  at  iS^gc.  for  fntuT!-  Mv.tTy.  The  closinK 
quotation!  are  iS'ic.  for  Lake  and  eli  i  •.r.ilytic  and  iSc.  fcr  cast- 
ing; ?tock.  New  busin'";';  in  machinery,  clrctrical  apparaSiii  anil 
tmiK  is  good,  and  ht  r. y  orijcrs  are  pcnditiK  Kx;  'ii  --.  -li  ma- 
chinery to  Germany  arc  heavy  owing  to  a  desire  to  K'  t  -npi' irs 
into  that  country  before  the  new  tariff  becomes  op:  r.ili  .  •.  ■  ii 
March  T,  Bradstreet's  reports  S7*i  bnsine»s  failures  dunng  the 
week  ending  January  ;r  ii^;  -:  i  270  the  pmioaa  week  and 
2^8  in  the  corresponding  witk  nl  1905. 

ORDERS  FOR  RONEY  STOKER.S.— The  Westinghousc  Ma- 
chine Company,  "f  East  Pitt.-iburK.  Pa.,  has  recently  received 
numerous  order*  for  its  Roney  mech.-nilcul  siokcrs.  the  largest 
being  from  the  Intcrborough  Rapid  Tf.in^it  To  rr>iJ»  Power 
Honso,  .N'ew  York,  to  eflnip  7.200  hp  of  b.  .  |,  r  l  int.  ,1  K.iilway* 
&  Electric  Co..  Baltimore,  Md.,  3,6cohp;  I  win  t  ily  Rapid  Tran- 
sit Ca.  Minneapolis,  Minn  ,  .1,300  hp;  Midvale  Steel  Co.,  Xice- 
town.  Pa..  J.IJO  hp;  Helena  Power  Transmission  Co.,  Butte. 
Mont.,  2.700  hp.  Phocni.\  Iron  Co.,  Phoenixvilc,  Pa.,  1,800  hp; 
Union  Salt  Co..  St  U>iiis,  Mo.,  i.tifio  hp:  .-NnnritMn  Car  &  Foun- 
dry Co,  Detroit,  Mich.,  1,050  hp,  and  Si.  Louis  Portland  Cement 
Co..  St  Ixiuis.  Mo..  I.ojo  hp  Stoker  equipments  will  also  be 
iiist.-itled  by  the  Pennsylvania  Lisht.  Heat  &-  Power  Co.;  Stanley 
Rule  &  U-vel  Co.:  Chic.igo  &  .\lton  R.iilro.id;  N'lrth  American 
Ch<mic.-\1  Co.:  Firth-Sterling  Slccl  Co.;  Cedar  Point  Resort  Co.; 
Coshocton  Straw  Paper  Co.,  and  Marion  County  CInd.)  Court 
llouie.  Many  of  the  above  cnsloiners  already  have  MJtlipmeiltS 
of  Roncy  mechanical  stokers  in  service.  Thus  the  United  Rail- 
W.1VS  &  Electric  Ca  is  already  operating  t7,soo  hp  in  a  do«ible<^ 
deck  l>oiier  plant,  which  i»  now  being  extended:  tha  Twin  City 
Rapid  Transit  Co..  6.fco  hp:  Midtale  Steel  Co.,  ifigo  hp;  Pressed 
Steel  Car  Co..  5,000  hp;  Phoenix  Iron  Co.,  6,700  hp:  American 
Car  tt  Foundry  Co .  MOO  hp;  Pennsylvania  U|At  Heat  tt  Power 
Co..  1,600  hp;  Giicago  ft  Alton  Railroad.  T.400hp:  Firth-StcTliti* 
Steel  Co.,  1,200  hp. 

F.XBST  BREWING  PL.\.\T— In  response  ti>  r.  demand  for 
more  power  in  its  mammoth  brewing  plant  at  Milwanlcee,  the 
Pabst  Brewing  Company  has  recently  placed  an  order  with  the 
Allis-Chalmere  Campany  for  three  engines,  one  of  the  single 
cylinder,  iwa-eondennng  type,  cylinders  ao  x  36-Inch,  and  two 
of  the  cfOSS<onipoand,  tKHfConducting  type.  18  and  30  x  36- 
tneh.  all  vertical  and  of  die  heavy  duty  pattern  for  direct  con- 
IHf^l^  to  Clecttle  generators  The  electrical  equipment  ordered 
will  eon^  of  three  revolving  field  type,  alternating  current  gen- 
erator^ as  ^ydes,  one  for  .wo  kw  and  two  for  400  kw  capacity; 
two  Ciattr  sets  consisting  of  direct  current,  constant  potential, 
cempowMl-wowd  generators,   coupled  direct  to  three-phase 


s)Ti£hronous  motors  and  fitted  with  induction  type  of  st.iriuiK 
motors,  and  one  exciter  set  consisting  of  ,\  dirt.;:  •-nrrciii  yx-.-.- 
crator  of  the  same  type  as  above  for  stt-;>.ni  <!rive.  A  feature  of 
the  new  installation  will  lie  a  spt.  1.1  f.i  ,.  rning  device  con- 
sisting of  an  electrical  adju»ling  or  syncliionmng  attachment  by 
wMdl  the  speed  of  the  engines  may  be  varied  within  certain 
limits  while  they  are  in  operation,  the  device  being  under  coiurul 
of  the  operator  at  the  switclibdBnL  It  IS  expected  that  the  first 
of  the  new  units  will  be  in  operation  hf  the  first  of  May.  Mr. 
C.  A.  Giapman,  of  Chicago,  ha«  acted  as  coaNilting  engineer  for 
ihi-  Pabst  Brewing  Company. 

ALI.IS  CHALMERS  ORDERS.— Tlie  Lunkenheimer  Coffl- 
pan)-.  of  Cincinnati,  placed  an  order  recently  through  the  Cin- 
cinnati olfice  of  the  Allis-Chalinets  Company  for  a  4^5-kw  type 
A.I.  generator  unit.  The  Pittsbtirg  Plate  Glass  Comp.niy,  whose 
complete  power  and  electrical  equipment  for  the  new  plant  at 
Crv  stal  City.  Mo.,  wa*  purchased  from  the  Allis-Chalmers  Com- 
pany, has  recently  inicrj  d  f.\-rj  :it!(!  tional  generators  for  the  satne 
plant.     1  ;u  Vr.lp  i  l':i^ct  Company,  of  Sauk  Rapids, 

Mint!  .  ■.■.}],:■:,■  (iit  rr  i-l  ctnc.i;  criuipment  of  alternators  and  motors 
is  liriiii;  flunishcd  dy  ilii-  .\Kis-Oialniers  Company,  has  ordered 
aiKtlJier  lOO-hp  motor  ior  the  .same  instalhtion.  The  American 
Car  4  Foundry  Company  has  rcci  titly  cdiicludc-I  !lie  purchase  of 
an  addition  to  the  prweiit  power  piaut  i.:  in  li  mtington,  W. 
Va.,  works,  John  C  Qunmings.  of  Parts,  li: .  h  :  recently  con- 
ctnded  the  purduic  of  a  ao  x  30-inch  Rcynoid»  Reliance  Corliss 
engine,  and  (he  Gilbert  Paper  Company,  of  Menasba,  Wis.,  has 
purchased  an  additional  power  unit  far  htsiallation  in  the  Meiiasha 
tnilL  The  new  unit  is  a  16  x  3»4nch  Reynolds  Rdianee  Cor- 
liss en^ncu 

GAS  ENGINE  SALES.— The  Westinghonse  MaeUne  Com- 
pany, of  East  Pittsburg.  Pa.,  has  soM  durii^  the  past  few  weehs 

1,247  horse-power  of  its  vertical  gas  engines  lo  the  MlowilV 
ciistCMiiers:  A.  Zimmerman,  McKecsport.  Pa.;  Edgeworth  Water 
Co .  Edgcwotth.  Pa. ;  W.  R.  Morrow .  Peru,  Kan. ;  Standard  Oil 
Co,  Camden,  N.  J.;  McClintic-Marshall  Con.struction  Co.,  Ran- 
kin, Pa.;  Warr?:i  &  Jamestown  Street  I?ar!'.vu''  Co..  \V.irrcn,  Pa.; 
The  Wchrie  iiifK.tiy,  Newark,  Ohii. ,  W;;;.  R  W  ist.  New  Bed- 
ford, .Mass. ;  Scwickley  Electric  Light  Co.,  Quaker  Valley.  P».J 
Youngstown  Car  Mfg.  Co.,  Youngstown,  Omk 

THE  I„-\RGEST  ORDER  FOR  OIL  ENGINES  haa  recendy 
been  awarded  lo  the  Dc  La  Ver)?ne  .Machine  Cd.,  of  New  York,  by 
Buritham,  Williams  &  Co.  (Baldwin  Locomotive  Works').  Phila- 
delphia. Pa.  This  is  for  engines  aggregating  over  3,.too  .icttial 
horse  pnwi  r.  Some  arc  to  be  installed  in  Philadelphia,  .md  the  re- 
maindcr  at  the  steel  works,  at  Bumham,  Pa.  The  inslallation  w3l 
consist  of  1^5  and  250-hp  "Horn.sby-Akroyd"  cnfii'..  -  ^r-me  lo 
be  used  for  ilirect  connection  to  electric  generators  and  t  coin- 
pres«.<rrs,  while  others  w  ill  lie  used  for  oper.iting  inacliilie  tuols  by 
belt. 

THE  ROBINS  (  ( L\  VKVIM ;  nn  T  COMPANY  of  New 
York  lia-  ncfittly  sdured  an  ordci  t!ir.  ij^h  its  Boston  office  for  a 
bucket  elevator  for  the  Bon  .Ami  Company,  Manchester,  Conn. 
Among  other  orders  now  being  filled  by  the  Robins  Comp.iny  is 
one  for  a  svsteni  of  14-incli  belt  conveyors  and  bucket  ^levator 
for  the  Pennsylvania  Sand  &  Glass  Company's  pl.int  .tt  firan- 
ville.  Pa.,  and  an  order  from  the  Scofield  Company,  Philadelphia, 
for  30-incJi  and  tS-inch  eoMveyors  for  the  Nashville  Light,  Heat 
&  Power  Company. 

SOI'TIIERN  POWER  DEVEI.dP.MENT.-Mr.  K  G.  Grove, 
general  inerchaiit  at  Lurny,  Va.,  informs  us  that  .Shenantloah 
River  P<pvvrr  Company  is  installing  a  hydro-elcclric  plant  on  the 
river  about  two  miles  west  of  Luray,  and  will  buy  aittwratus  to 
develop,  at  present,  600  hp  with  a  view  lo  enlarging  later.  The 
capitalisation  is  S.i;o,nrCT  Mr  T.  T  Berry  is  the  president;  Mr, 
C.  S.  Landrain,  vice-jin  ,i  ]•  r  •   Mr.  Lemuel  /irkle,  secretary,  and 

Mr.  A.  L.  Jamison,  tror  -nnjr.  all  of  Lur.iy. 

TROLLEY  IN  PERI' — The  work  of  converting  the  existing 
mule  lines  nf  tl;.  r.  mp  mia  Ferrocarriles  Urbano  de  Lima  into 
an  electric  r  ijil  .ii  d  building  of  several  mile*  of  new  track 
has  been  undertaken  by  W.  R-  Grace  &  Company,  of  New  York. 
The  General  Electric  Company  has  sicured  the  contract  for  the 
electrical  equipment.  Forty-five  cars  will  be  nsed,  the  order  for 
which  has  gone  to  the  Stephenson  cur  shopl^  at  EKiahelh,  N.  J. 
They  will  be  of  the  ofien  summer  type. 
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BIG  INDUCnON  UOT<»tS  FOR  TUB  AMACONDA.- 
FcDf  of  die  invest  induction  motan  eirer  imtalled  in  the  West 
and  wmi*  of  ibe  laivift  in  tiic  caantqr,  with  tiit  ewtpliiw  of 
thoio  instelled  at  Niagen*  wiH  be  wed  to  funddi  power  at  die 
<(X«WMiop  reduction  plant  of  Ilia  Aaacomda  Copper  Mnwiv  Coni'' 
paay,  Anaeoada^-  MoM;.  Tht  AiUMliaioitfa  ComiMiijr,  of  Mil' 
watdeath  wBI  fondih  Ait  deetrkal  cqnipaieot  for  Ibe  mamnwtfa 
&aoo-ton  eonccntntor  and  tiie  street  railway  oaaipmy  at  Ana- 
cendb  Tiw  concentrator  equipment  will  consist  of  four  i,aoiK 
horse-poA-er  induction  motors,  thrc«  joo-kilowatt  motor  genera- 
tor sets,  together  with  the  usual  auxiliar>'  accrssoriet.  Tills  order 
is  only  title  ol  inatiy  which  will  follow  the  determination  of  the 
Anaconda  Company  to  substitute  Missouri  River  power,  trana- 
mitlcd  go  miles  at  70,000  volts,  for  the  present  power  system  In- 
stalled in  the  lariff^t  smeller  in  (he  world.  Each  of  the  big  in- 
duction motors  will  weigh  ovfr  fnrty  ions,  the  weight  of  the  en- 
tire equipment  when  ready  (or  shijinirnt  Lnnng  approximately  2S9 
tons.  Thi  r  rrt-^rs  will  be  used  in  the  concent™ ion  building, 
wliich  (m  tutt  long,  through  which  a  main  liin-  -  liitfi  rxtends 
the  i!itK<'  ■.c'.^'ih.  The  motors  will  be  rf>pe  connscird  to  this 
aba!'  •inil         c;irry  the  entire  powfr  'oad. 

MAYF.MR  .APARTMENT  HOC SK \  !r  M  rv  bniHmf.  if 
this  name  is  to  be  er<-cted  at  the  soutb  a't  c  inur  .  t  571I1  Sired 
and  Park  .•\ve..  Vew  York  C»n-  Tlf-iiT;,  1'  1  •.:  k  -r.  owner  i.;9 
Bro.idway:  Charles  A,  Rirli.  ui  ;-liiti  .  •,  ,-,ji>  Fiith  Mr. 
Percival  RfrliPTt  Mi?*"!.  K  K.,  i-xi  Fifth  Ave.,  New  York,  will 
act  as  I  •  ii-  'Iijiil;  ■Tii.'iri.-fr  fi-.r  llic  I. illation  of  a  complete 
ste.ini,  electric,  rcirigcratuig  jirnJ  storage  battery  equipment,  con- 
sisting of  three  216-hp  sectional  boilers;  threr  siii^plr  auto- 
matic !wir™ta!  hiph  <;i»rc<l  «-n?!r?<>«.  two  J^  X  12,  and  or.o  I2X  12 
in.,   oijcrauiit;   ut   ;ibo  :t  i  p  in,    direct  connected  t  i 

compound  wuiinil  nmll  ijT  I.tt  .'><->-vu.U  generators,  two  i>i  (>S  kw 
.Hid  one  n-'  ^1  .  .q.-.-iv  riitier  three-wire  m.ichines.  or  t^vo- 
wire  maciiiiics  wiih  motor-dynamos  for  balancing.  The  re- 
frigerat'tig  machine  will  be  of  to  tons  capacity.  The  storage 
battery  will  be  used  to  supply  electricity  in  cnnjunftion  with 
enginc  dynai""  «ets  for  four  electric  elevators  and  one  sidewalk 
elevator,  and  to  supply  lighting  at  nights  in  summer  and  in 
emergencies. 

LARGE  R.ML  ORDERw-'The  United  States  Steel  Corponttioa 
has  obtained  the  largest  contract  e*er  let  in  this  coantry  for  trolley 
rails  for  sliipment  aihroBd.  The  eontraet  cdli  for  aiyioo  torn  of 
■inlar  laiia  for  ma-iia  tte  eooilnietion  of  an  extcnaivi  traction 
qnteaii  tn  Rle  de  Jandro,  The  fecord  ooatnet  pnvioaB  to  this 
one  was  recently  placed  with  &t  Laekawanna  Steel  Com^y 
for  iCooo  loiia  of  niia  for  the  Havana  Centiil  Railway.  The 
Rfo  de  Janriro  TranwRtyi  lMf>tJuii  Power  Camftar,  wbfch  is 
capftaliied  at  ♦>g;iioa>inon  pnpnaea,  ttatmg  oflier  fidngi,  to  con- 
struct about  aoo  miles  of  natL  The  existing  imile  lines,  about 
135  miles  long,  have  already  been  acquired,  and  the  work  of 
converting  them  into  electric  motive  power  wilt  begin  immedi- 
ately. The  compatty  has  also  oMained  ItKhting.  power  and  tele- 
phone concessions.  Power  to  operate  the  various  systems  will 
be  generated  On  the  Parahyba  and  Lages  Rivers,  waterfalls  on 
which  are  capable  oi  developitig  in  the  aMTK^e  about  150,000 
hnr^  pnwcr.  Mr.  F.  S.  Pearson  is  actively  connected  with  this 
enterprise. 

POWER  PL.\NT  FOR  SOUTH.— The  Wcstinghouse  Elec- 
tric &  Manufacturing  Comp.-iny  have  recently  closed  a  contract 
with  the  Southern  Power  Company,  at  Otarlotle,  N.  C,  for  a 
large  ami  tripVtc  power  equipment  consisting  of  eight  3,000 
kw  watt  :  V.  !u  i  l  type  alternators,  with  a  complement  of  trans- 
formers, exc.ti-r-.  .Tiid  ».'.v!trhlw>:ir(1o  Thi*  t«  *hf  lnrt;'<t  contract 
for  electrical  ;ii'|i:ir.Ttn ;  pku-rd  i-  iln-  S  iu*li  t.i;  ^.::::\v  ;,r.irs  The 
Southern  I'owir  C«riip:<riy'*  plant  being  situated  ni  the  midst 
r>f  the  cotton  mill  district  will  open  np  opp<"irtunilies  for  the  use 
of  lUvlric  firive  bv  (he  stirroimdincr  cotton  mills  and  other  in- 
dustrial plants,  h  ivr  In  I  .'  ire  been  impossible  bcc;i  i5r 
of  the  lack  of  flir.ip  rV  r-rn-  powti  in  that  vicinity.  The  South- 
>  rn  power  C^  "pnr  v  li.i  ,  :nll  assurance  that  the  cotton  mills  and 
other  industries  ns  Uh*  acijotning  territory  will  make  liberal  use 
of  the  cheap  power  thus  placed  at  their  dispfj-^;i' 

MARINE  E.VGINE  &  MACHINE  COMPAN  Y,  126  Liberty 
.Street,  \cw  Yiirk  City,  n-  -.•.ah  it,  ■■]:•'.  :i\or  work.    It  has 

been  rumored  that  it  would  give  up  this  branch,  but,  on  the 
r<inirary,  it  is  as  active  a*  ever  in  this  field,  and  is  pushing  viaor- 
otisly  on  a  number  of  contracts  old  and  new.  To  use  the  words 
of  a  leading  1  fficial.  "They  are  in  the  elevator  business  to  stay." 
Tbc  company  is  now  making  all  the  three  classes  of  electric, 
hydraulic  and  plunger  elevators,  and  reports  the  outlook  as 
ciBoelicnt' 


93110  HORSE-POWER  HYDRAULIC  TURIUNE.-An  in- 
lerotinc  point  in  connection  with  the  recent  purchase  by  the 
Califonm  Gas  ft  Ekelric  Oxporatioii,  Saa  Fkancisco,  of  a  9,700- 
botae-power,  lincle-lioriaonlal  spiral  ease,  readioa  hydraulic  i«r- 
bhie^  is  cootained  in  the  fact  that  this  tuitine  will  operate  under 
a  5s»-foot  b««d  at  a  speed  of  400  r.pwm,  which  is  the  highest  head 
under  wUdi  a  tnibbie  of  this  type  baa  ever  hocn  inatalled.  Unin 
rcoenlly,  manufociurera  of  sccondair  machineiy  hate  avoided  the 
operation  of  tbetr  apparatus  on  Ugh  speeds.  TUs  prejndieik  lioir- 
ever,  has,  to  a  great  extent,  been  overcome  and  it  appears  only  • 
question  of  time  when  this  type  of  hydraulic  turbine  will  be  con^ 
structed  for  still  higher  heads  than  the  present  practice  will  allow. 
This  turbine  and  accessories  will  be  furnished  by  the  .Mlis-Chal- 
mers  Company,  of  Milwaukee,  and  is  destined  for  installation  at 
Chico,  California,  where  tlic  corporation  controls  the  water  rVMS. 

ALLIS-CHALMER.S  .STEAM  TURBINE  SOUTH-Follow- 
ing  the  entrance  of  the  Aliis-Chalmers  Company  into  the  field 
of  steam  turbine  manufacture,  orders  have  already  been  received 
which  will  tlx  the  cap.icity  of  the  manufacturing  departments, 
until  the  new  tnrbtne  shops  a-  W^;:  Allis  can  be  made  ready  for 
use.  Several  smaller  turbim-  (."  rrriiting  units,  soo  kw  capacity, 
h.tvc  recently  been  contracted  for,  among  them  the  city  of 
Jacksonville.  Fla..  which  has  recently  concluded  the  purchase  of 
aildilional  steam  turbine  units  for  the  lighting  of  that  city  i"  tid- 
dition  to  a  500  unit  installed  there  over  a  year  ago.  The  new 
ff|itipm-nf  v,=l!  rnii<:<"it  nf  tv.r>  ^tcam  turbines  coupled  to  twn  500- 
kw,  plin^!-  t'lo  fycle,  j..i;o(>udt  generators.  These  units  will  be 
liic  first  steam  turbines  of  Allis-Qialmers  marnifai:turc  to  be 
installed  in  the  South, 

ORGANIZATION  OF  THE  EI.KCTRiC  CABLE  COM- 
PANY.— The  officers  of  the  Electric  Cable  Company,  of  Bridge- 
port, Conn.,  which  was  recently  formnl  to  siK-cffd  th*  Mnrrnet 
Wire  Comp.itiy  and  the  Peerless  F-l(Ctrn  Cnmp.\:iy,  bnth  of 
New  York,  are:  Edwin  W  Moore,  president;  Frederick  H. 
Cowles,  vic<!  prf.;d<Ti'  J  Ni-'-'  jn  Shreve,  treasurer,  and  H.  S. 
Willistoii,  sectct.iry  I  tir  dir.-cfors  include  .Alfred  Skitt.  Tohn 
Carstcnsen.  Russel  A.  Cowlcs.  FLdwin  W.  Monrc.  Fredrrirk  H. 
Cowles.  J.  Nelson  Shn-.c  ;irnj  ■■  S  WlIIisIi  n,  rdl  or  Nrw  Vorkj 
G-  Tracy  Rogers,  ni  r.i'-.Lzh.iLv.t m.  X.  \\,  anil  Georire  C  Edwards, 
of  BridgeiKirf  The  company's  New  York  otTu  •  a;1  t  c  .it  42 
Broad  w.iv 

THE  SPRAGUE  ELECTRIC  COMPANY  nnking  a  spe- 
cialty of  motor  equipments,  for  driving  htitine  and  ventilating 
.-apparatus,  and  among  recent  orders  fur  siwrii  eijuipments  are 
the  following ;  Hie  First  Day  &•  Night  Bank,  Fifth  .\ve  and  44th 
St.,  the  Knickerbocker  Hotel,  the  Broad  Exchange  Building,  the 
New  W'l  iiirn  -  Hospital,  all  in  New  York  City,  and  also  the 
H  .h  :iiiinal  of  the  D.,  L.  ft  W.  Railroad. 

BALTIMORE  TROLLEY  MOTORS— The  Wcsiinghouse 
Kleflric  8:  Maiiufacturing  Company  have  rcrr-ivcd  r.n  nrdrr  from 
the  United  Railways  &  Electric  Comjiany.  i  f  H.iliini' n  1 ,  (  n  .me 
hundred  No.  rn-  R  f,.iir  motor  equipments  complete  with  all  de- 
tails. This  IS  m  .id.'.iu.  n  to  a  recent  order  for  two  btmdred 
motors  of  the  same  type. 


THE  WEEK  IN  WALL  STREET.— There  were  some  irregu- 
lariiic^  in  the  stoeic  market,  atchouj^  the  lone  was  strong.  The 
principal  advance*  were  in  specialties  of  diffetciit  kinds,  notably 
B{ool4yn  Rapid  Tramit,  wbkh  touebed  94Si  on  favordde  re- 
ports aiiovt  the  eonditicm  and  prospects  of  the  company.  On 
die  other  band,  the  formal  announcement  of  the  plan  for  the 
merger  of  the  Inlerborough  and  Metropolitan  interests  failed  to 
create  any  positive  bullishness  on  the  l.ittcr'^  securities.  The 
United  States  Steel  stocks  developed  stp  tu;ili  ■  n  the  prospect  that 
the  Deconbcr  quarterly  report  will  be  very  favorable.  .\!lis-Oial- 
mers  issues  were  active:  Common  touched  37>i,  which  is  the 
highesif  recorded  figure  in  a  year  or  more,  but  afterwards  re- 
■  i-di.  d.  1  !  ■^nsg  at  2.^.  the  latter  figure  being  a  net  gain  of  i',^  points. 
Preferred  advanced  'ii  point,  closing  at  64.  General  Electric  was 
fiuiei  at  quotations  ranging  between  i/OJi  and  177,  the  closing 
price  being  177' i.  which  is  a  decline  of  Westinghouse  com- 
mon lost  5  points  net,  closing  at  168;  preferred  closed  at  ifB. 
The  closing  quot.itions  of  .American  l.r>comotive  common  and 
preferred  were  74;  .-  anil  liS  respectis ely.  .Among  the  tractions. 
Metropolitan  Street  Railway  clo'^ed  at  124^,  which  is  a  net  de- 
cline of  point:  Rrookl.vii  Rapid  Transit  at  Qi^ll,  a  gain  of  ^4, 
and  InlerlMrough  Rapid  Transit  at  2j6,  an  advance  of  Tele- 
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phone  jnd  telegraph  stocks  were  1.11  tlx-  dinvttwaril  turn  Amiri- 
cm  Telephone  ii:  r':!cgr.i]ih  cjoFC'i  at  141,  a  ujs'.  iif  2  poiiiti,  N. 
y.  &  N.  J.  'J  elephuiic.  t-i'  ..  ;i  deciinc  of  ; ..  fK_Hnl.  Western  Union 
Tclegrapfa  93}4i  *  V  '  '  '  i  point,  and  Ainencan  Telrurajih  S: 
Cable  at  go.  The  curb  market  was  irregular,  and,  in  the  main, 
prices  receded  under  continued  profit-taking  sales.  The  mining 
group  wai  the  centre  of  pressure,  with  the  principal  declines  in 
Boiton  Copper  and  Greene  Copper.  The  closing  quotations  on 
the  StrKk  Exchange  January  30  arc  given  in  the  following  table; 

NKW  TUKK 


Jan.  a  iu.  10 

AlU»-Crii»lr)i»r«  Co    ViH  SJxj 

*lli»-<:h»hici«  Co.  pf,i  ,    nsif  .OH 

kmefic^t.  mat.  T.  1...  .,  .    .1;  J7 

Amnte»a  I,ixx>[u»Ut*dM..  Ill  UM 

AB«t1i-*B  T«l.  »  Cktfai....  ID  0 

4a«rlrtii  T<>].  *  T«l  m  m 

Brooklro  Ibpld  Tmailt. ...  *l<4  MH 

Bt«e(rtc  BMt   n  n 

Bactde  Boat  ptd   M  » 

BmctIo  Vabicl*.   It  II 

  SI  » 


Ji>.  ttJia. 

AnicnoD  Tel.  k  T*l   ML  W 

OMjQberUnil  T*]«|llMn«. .  .  tnV  NT 
BdlKW  KiM.  lUlUL.  


Jan.  23  Jan.  » 
..    I7»  I7J 


tianeral  Elactrlf... 

BndaoB  IUv«r  T^l  

InMrboraaah  Bap.  Ina...  tu 

MMku  Co>   UH 

MaekayCM.pM   7i 

Mamiii  TvL  

MatrapoHtaa  it.  hy   tUH  ItlH 

N,  Y.  k  ».  J.  T«l   „ 

WM(#n.  Union  T«l   .«M  j*H 

WMtiBKboDM  eom   in  Ml 

 '        9t«   .. 


Jan.  tl  Jan. 
a.  Bl<c.  hr,  |if<l, .  MiH  iiTS« 

■akaD  TrtcphoDC   3H 

Mrir  Eculantf  TaJokona...    II*  lai 
Tal.  *  fU........     if  » 

- -,knlEpM...    M  MM 


l>h  W.-BUru  T«L 

Jan  1]  Jan,  W  Jan.       Jar  .1 

klnulcau  fUll»a7»   ant    is      flilla.  ElKrtrtc   t  »i* 

■lacOo.  of  kiaartca....  .  II      im  Fbili.  HapM  Tmu   »M  ^ 

"I       <1       fiilla.-  ■ 


tHICAi.O 

JM.  It  In.  M  4«.  >3  Jan.  X 

]■■      NattDUl  Uaiiian^......   Mt* 

  ...     KalMAkl  Otrteo  fM   IW 

...  HH  ...   


Ohicaao  Ollj  Bjr  

Otat«*KO  Bdiaon  

<aUaaco  Bobwar  

Okioaao  Tal.  Co  

IfatioiwINaii  Be?.  OOTB   M 

NORTH  .VMKKIC.X.V  ANNUM.  Piesider.t  Wctmore  of 
ihc  North  .American  Company,  which  control.i  streets  railways 
and  lighting  profn  rticv  in  .Milwaukee,  Cincinnati,  St.  Louis,  De- 
troit, and  many  other  cities  in  the  Middle  West,  makes  an  en- 
couraging .iiinual  report  and  says:  "The  business  aclivity  ;ind 
protperity  now  prevailing  may  be  interrupted  for  short  periods 
t"  time,  but  I  do  not  believe  lliat  even  in  periods  of 
the  properties  in  which  the  North  American  Company 
it  ialeiietted  will  ccaie  to  grow  in  earning  capacity  from  year  to 
JW  ad  to  a  material  mteHt  So  great  is  the  field  still  undc- 
vdoptd  for  the  exploitation  of  the  adc  of  fM  and  dcetridlr.  to 
mUh  doct  the  tule  tor  ridioc  grow  wift  the  eoMhumnt  hn- 
pmemeut  of  facilities  and  to  ocBsUiit  is  the  growth  of  popu- 
latioo  that  butfawia  reaction,  even  severe  and  prolonged,  may 
wdl  PMs  without  serious,  effeet  i«on  the  growth  of  (he  «Mnii«a 
of  these  corporations."  Mr.  Welmere  aajn  that  the  ynperlics 
owned  by  the  company  have  now  passed  the  difficult  and  per- 
plexing stages  of  construction  and  betterment.  The  report  ihows 
that  the  Milwaukee  Electric  Light  &  Power  Company,  one  of 
the  subsidiaries,  has  sold  for  delivery  during  the  present  month 
$2,000,000  of  its  recently  authorized  bond  issue  of  $aagooQ,aaa 
To  provide  for  the  completion  of  its  construction  work  and  to 
reimburse  its  treasury  for  capital  expenditure  the  Union  Elec- 
tric Light  4  Power  Company  of  St.  I.ouis  has  just  issued  and) 
13,000.000  of  three-year  collateral  trust  notes.  The 
eottnt  for  the  year,  including  previous  balances,  folbwt: 
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.\MER1CAN  LIGHT  &  TRACTION,-The  American  Ught 
&  Traction  Company's  aimtial  report  for  the  year  ettding  De- 
cember 31,  1905,  shows  net  increased  earnings  over  the  previoua 


year  of  $203,657,  or  17.98  per  cent  The  company's 
the  last  three  years  compare  as  follows: 
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mnag  1905  the  dividends  paid  on  the  preferred  stock  was 
at  the  regular  rate  of  t  per  cent  per  annum.  Beginning  with 
Attgoat  I.  tWS.  the  dfaridend  on  the  common  stock  was  in- 


creased from  the  rate  of  ,?  per  cent  annually  to  4  per  cert  an- 
nually. During  the  >eir  the  company  added  to  its  list  af  prop- 
erties those  of  the  nucbcc-Jacqucs  Carticr  Klcctric  C'-nipany.  of 
^^uchec.  Canada;  the  .N!j5kei;'.in  Traction  &  Light.iig  (  iinijisny, 
of  .Muskegon,  .Mich.,  .'uid  the  Lacoinbe  P'.lectric  Ci  iini.un,  of 
Denver,  Col.  The  company  has  $9,633,200  of  preferred  stcx:k.  and 
$15,000,000  of  common.  The  investment  account  is  103,177. 

REFRIGERATOR  CONSOLIDATIO.N'.— News  corncs  from 
New  Brunswick,  N.  J.,  of  the  merger  of  the  New  Bnmswick  Re- 
frigerator Company  and  the  Union  Refrigerator  Company  with 
a  capital  ttede  of  ^ymofieoi,  This  merger  went  faito  effect  ea 
JaiL  a;  but  the  deiailt  of  the  oonsolidaiion  and  the  names  of  flia 
new  direeten  ami  otBeen  of  the  ooodMne  were  not  made  nddk 
until  laat  vedc.  Tbe  new  direetora  of  the  eonpany  are  mbert 
W.  Johnaoo,  Jamet  W.  Jtfhnson,  prctident  of  the  NeversUp  Gani- 
paay,  of  New  Brmuwick;  W.  Campbell  Clailt.  Theodore  Vn- 
lingimyten,  Ard^jbald  Cox,  A.  Coatii  T.  G.  Phimiir,  C  A.  Mc- 
Cormkfc.  of  New  Bruntwick,  and  James  Henry  SmMt  At  a  re- 
cent meeting  of  these  director!  the  following  officers  were  elected : 
J  W.  Johnson,  vice-president:  T.  Dark.  New  York  City,  vice- 
president;  T.  G.  Phinny.  secretary;  Thetniore  Frelingliuysen, 
treasurer.  The  new  financiers  in  addition  to  those  who  have 
been  already  interested  in  the  old  companies  who  have  identified 
themselves  with  the  new  concern  are :  W.  Campbell  Clark,  head  of 
the  Clark  O.  N.  T.  Thread  Company;  Theodore  Frclinghuysen, 
head  of  the  thread  tru.st ;  A.  M.  Coats,  president  of  the  Coats 
Thread  Company,  and  Archibald  Cox,  a  New  Yoik  Gty  lawyer. 
It  is  proposed  to  m.tke  thia  oue  of  the  largest  refilgaiator  eor- 

p<irations  in  the  country. 

AMF.RICAX  LIGHT  S:  TRACI  ION  -The  directors  ni  the 
American  I.iKht  &  Tract n  n  Company  have  authori/cd  another 
issue  of  ciiminnn  an<l  preferred  stack  to  finance  the  purchase  of 
a  larKi-  electric  liijlit  and  traction  system,  the  location  of  which 
has  m  l  yet  been  made  public.  The  new  issue  will  amount  in 
all  to  $5,500,000  and  will  comprise  i.s,ooo  shares  of  common 
stock  and  40.000  shares  of  preferred.  It  was  only  a  month  ago 
that  the  .American  Light  Sc  Traction  Company  offered  siockhotdera 
the  right  to  subscribe  to  $718,900  worth  of  common  and  pre- 
ferred stock  10  furnish  funds  for  the  purchase  of  electric  com- 
panies m  Michigan  and  Colorada  This  luhscriptioa  lighta  ex- 
pired Um  week  and  all  the  new  stock  was  taken  up.  The  newest 
laaoe  b  othred  to  ttodUnMirt  at  par  in  dw  prepoctfaa  ol  ten 
Aarat  of  eommon  and  twentyHwven  ahaiet  of  pwferred  lor 
cadi  100  iharct  of  thdr  hoidingt. 

MICHIGAN  STATE  TELEPHONE.— The  Michigan  State 
Telephone  directors  have  approved  estimates  of  expenditures  for 
improvement  extensions  for  iqo6  aggregating  $1,260,000:  about 
ao,ooo  more  telephones  will  be  installed,  Dudley  E.  Waters, 
president  of  the  Graiiil  Rapids  National,  was  elected  vice-presi- 
dent to  take  the  place  of  Truman  M.  Newberry,  whose  duties 
as  as^i  iant  secretary  of  the  na\7  prevented  him  from  giving 
the  oliicc  the  necessary  liiiie  Tlie  common  stock  of  the  Michi- 
gan State  Telephone  Cr  m|i.fiiy  lins  .1  Ivanced  during  the  past 
three  or  four  weeks  from  J.(5  to  $5' 1  per  shari  The  preferred 
stock  is  selling  at  $')5  per  .share.  N'iar!>  S^Viotviii  was  spent  in 
niaintenance  for  the  year  ended  Apnl  30,  1905,  ail  of  which 
was  charged  directly  to  expenica. 

INTERliOKOUCll  .\IK  rK(  iPOI.ITAN  •  A  holding  company 
to  carry  through  the  recent  Xtw  York  merger  has  been  formed, 
called  the  Inlerbnri  neh  Meiropolitan  Company,  to  hold  st<">ck 
aiid  bonds  of  ci'mp.mii  s  operating  transiwjrtation  lines  m  New 
York  and  vicinity  and  of  corporations  holding  securities  of  com- 
panies engaged  in  such  business  Capital.  $151,000.  The  directors 
are  Walter  G.  Oakman,  John  B.  McDonald,  Morton  F.  Plant. 
New  York:  James  Jordan.  Brooklvn ;  P.  A.  B.  Widener,  Phila- 
delphia. 

SOUTH  SIDF,  F.LEV.VTED.  Chicago,  shows  for  1905  a  gross 
of  $1,713,347  and  a  surplus  after  all  dividends  and  charges  of 
$.M7,.t70.  Eighty-two  per  cent  of  the  third  track  is  now  erected 
and  150  new  cars  are  arriving.  The  cnmp-my's  power  supply  is 
greatly  increased.  The  total  number  of  passengers  carried  during 
the  year  amo^mtrd  to  .1.' o^o.r.ii.  The  ddly  average  was  9^3W. 

an  increase  of  1*47  per  cent. 

A  I.\RGE  r.I  OCK  OF  STOCK  in  the  Chicago  City  Railway 
"as  held  by  the  late  Marshall  Fte!d.  and  tlie  amOUIt'Waa  CSti- 
uMtcd  at  his  death,  last  week,  at  $iO;ooo,ooo. 
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WKSTINOHOLSE  BONDS.— Kiiliti.  Ua\)  &  Co.  have  pur- 
iliust-il  an  i!>suc  of  $i3Axx>.ooo  coiivcrlibli-  sinking  fund  5  p<-r 
cent  gold  iRind-b  due  Janiinry  1,  loir.  t>f  Oxt  VVcslinRhoiisc 
K!<'Ciric  &  iM;inufact>iriiii{  CoaijMiiv  I  In:  Ixinds  arc  to  be  con- 
vertible into  "assentini;  stock  of  the  coni|»aiiy  at  300  after  Janu- 
ary I,  1910,  and  ri.-Je«inahU-  uftir  January  i,  i^ii  at  103  and 
accrued  intertit."'  l-roni  the  proceeds  -n  the  bonds  the  clmu- 
paiiy  will  retire  all  of  its  o^l^^taI1cJillK  c<irti:uerci,il  iirijier  ami 
will  have  left  ample  capital  tn  proiidf  tor  exteniion^  and  lur  il^ 
continually  increasing  business,  The  trust  indenture  nii>!er 
which  the  Ifoiid*  arc  tn  be  i-siied  i->  to  provide  thai  Uie  piopc, i_, 
of  the  company  shall  remain  unmortgaged  and  is  al«o  to  cunbiii 
itipukumu  as  to  special  tcoiruy  for  tUe  bonds.  TiMre  »in  Iw 
an  Munial  iibIriw  taai  oi  Ssooyooo  ti«|inniiqi  with  Oeoembcr  31, 
1907.  SbodthdMert  da  tuibiecDM  M  4)B  to  i]w  extern  of  te  per 
cent  of  their  hoMinp.  In  catwection  with  the  new  'mm,  Mr. 
WestinghiNne  hu  imied  a  circular  which  ahow*  average  net 
earningt  at  fsfiaSJK  a  year  over  the  last  five  years.  The  fol- 
lowinc  ctatcmcntt  haw  hem  certified  by  Hatkma  &  Sell», 
ceriilicil  public  aecoantante:  The  average  amraal  net  earnings  «r 
the  company 'and  it*  said  siiisidiary  cmniianies  fcr  the  five  years 
cihIo  1  Miircli  .U.  1003.  av.iil.-ililc  for  imercat  and  divid«nds.  have 
been  f,,\,ttK>,3i» ;  the  earniiiRs  available  for  intercat  and  dividends 
for  the  eight  months  ended  Xovenibcr  ,W.  HX>5.  were  $^.^^88,641 ; 
Che  annual  amount  required  to  pay  the  interest  upon  the  $15.- 
400^1000  of  bonds  and  all  other  interest  charges,  is  $i^i,flaa 

AMERICAN  DISTftlCT  TELEGRAPH.— The  American 
District  Tckgraph  Cnmpany  of  New  York  has  issued  its  full 
fepon  (or  the  jitar  ended  December  .^i,  1905.  The  moone  ac- 
count oomparcs  as  follows: 

Ravfam  fMui'  sN  tourcct   Nfi%t     HSUait  tir^f* 

tenaws-  all  tiiMcs   Mlkf*      4(kiMt  iiijlw 

vS&^  --  ----v^  "m 

S«fpli«    SiShM         tm  *tii,«'o 

HOh  «ln    i,f$t  i>$*4  <.si' 

OOna   iy  «s 

InMnuataw   sfMi  -'9.m} 

*Dcfirit. 

President  Qowry  reports  a  gratifying  increaie  in  the  busi- 
ness of  the  company,  due  largely  to  improved  conditions  in  the 
financial  district,  reflected  m  the  earnings  for  the  year,  which 
alHiw  an  increase  of  Ij^^Ctj^.  The  increase  of  inj623  in  the  ex- 
penses nf  the  company  is  principally  dnc  to  increased  business, 
but  the  figures  include  some  back  taxes  which  had  been  allowed 
to  accumulate  pending  a  final  decision  in  the  franchise  tax  cases. 
Not\Mih''i,'iiidiiig  (his  ntiiisiiai  disbursement,  the  net  carniUKS 
show  an  increase  of  5l8,oii  Thirty-three  new  office  buildings 
were  wireil  during  the  year,  .ii.l  ili.  number  of  instruments  m 
circuit  on  Drrcnrhrr  ,11  was  S2.2M-  The  coat  of  this  and  other 
new  WITS  .  Ill  ni7ii  11;:  t  I  .^-^.sjS  was  |iaid  out  of  the  earnings, 
and  is  inohiilrd  in  tile  exjienses  of  the  year. 

NEW  ViikK  TR.\CTION  MERGER  .OfBriaJ  announcement 
is  made  of  the  plans  for  the  organixation  of  the  traction  merger 
under  the  name  of  the  Intcrborough-MetropoMlan  Company.  The 
aecurilies  to  be  issued  are  SSS.ooo.oOo  5  per  cent  cuiinilalive  pre- 
ferred slock,  ftno.ooo.ooo  comnMMi  sl«ick.  $70,000,000  4'  /  [itr  cent 
collateral  trust  bonds.  All  the  common  stork  is  tn  bo  helil  f  r 
a  term  of  years  in  a  votiuK  tru^t.  A  committee.  consi«tim{  :  I 
J  Herwind.  chairman.  John  D.  rrimmins.  Andrew  Krcedmaii. 
Thomas  P.  Fowler,  Gardiner  .M  In,  mil  Cornelius  Vandcrinit, 
ha«  rriH  Tpf!  itif^i  rut  rcrwtient  with  .-\ugust  Belmont  &  Co.  under 
wii->^-  iliiy  rij-i.  ^i  iit  ll-.v  itockholilers  of  the  old  companies  in 
forming;  the  new.  llclaioiit  &  Co  have  agreed,  in  return  fur  the 
$8.7ao/xx)  common  stock  not  used  for  exchange  of  securities,  to 
furnish  the  new  company  $-'.250,000  cash  and  bear  all  cxiK'Uses  of 
organization.  aKo  to  subscribe  for  $11,000,000  of  the  preferred  stock 
at  par  m  <as!i  Holders  ■  (  -t.K:k  of  the  old  companies  may  ex- 
change them  for  securities  oi  the  new  conipiny  on  the  folSowing 
terms  :  VnT  each  share  nf  Interborough  Rapid  Transit  Company: 
collateral  trust  bonds,  Sjoo;  c  ninioii  stiK-k.  <;f)  l-or  each  share 
of  Meliopoliian  Street  Railway:  preferred  stock,  $100;  cauHIIOn 
stock,  I'or  each  share  of  MctrOpoUlan  .Securities  Coinpaniy 
($75  paiil  )  common  stock,  $ij.t  50  Some  strong  opposition  y*  de- 
veloping to  the  merger 

BOSTON  EI-K\  ATI-  r>  nONDS.— On  January  15.  lOo?,  Bos- 
ton Elevated  bonds  ],,■(..:  .,  ,  !•  gal  investment  for  Massachusetts 
saving*  bank*,  the  Hoard  of  Railroad  Coiiiniis'^ioners  havim  cer 
tified  to  the  Sa\ings  Bank  Cnmmissioners  that  the  road  had  paid 
5  per  cent  or  more  in  divideiuls  annual!)  for  a  period  of  five  con- 
secutive yean. 


ABSORBING  nilLAPEI  PHIA  CO.MPASY.— It  is  an- 
lunmced  iliac  the  L'niti\;  K.ii.rt.ays  Investment  Compjiny  of 
San  Francisco  has  arranged  to  make  a  projKisition  to  the  stf>ek- 
holders  of  the  Philadelphia  Company  to  i  .iir!  .1  rL-r;iLin  ^iniuLint 
of  the  common  stock  in  exchange  for  bonds  m  tiie  iiinslment 
company,  which  is  to  become  the  holding  company.  The  Phila- 
<lelphi.'i  ('imipanv  stockholders  will  be  asked  to  accept  bonds  on 
the  basis  of  $40  ji  i  S:5  ;ii  cimimon  1  .  k  in  the  holding  com- 
jiany  in  excliai.g«:  i»tr  catk  slmt  OS  i^liiUdelphia  common  stock. 
I  he  Philadelphia  Company  has  a  capital  of  Sjo.ooo.ooo  common 
and  S'.i.oio.OOO  preferred,  The  Unile<l  Railw;(ys  Investment  Com- 
p.iny  controls  all  the  Street  car  lines  of  San  Francisco.  It  has  a 
capital  ui  ^lOvOOO'DOO  oommon  and  $i5,OQO/xio  preferred,  and  it  is 
proposed  to  tncrase  the  cinilal  alocli  to  $t0,00n/wo  by  iasuing 
ftSjOOO^flOB  more  ummitim  tttdc.  Thalman  Ladenhuis,  of  Kaw 
York,  is  president  of  the  inveshiMnt  eon^atiy.  The  Fhiladdphia 
company  stock  no«i'  pays  6  per  ecni;,  the  bonds  to  he  isaued 
will  pay  but  5. 

DIVIDENDS— The  direclors  of  the  Michtxan  Slate  Tele- 
phone Company  have  declared  a  regular  quarterly  dividend  of 
li'i  per  cent  on  the  preferred  stock,  payable  February  1  to  Stodc 
of  record  January  23,  19061  Directors  of  the  New  York  Con- 
sdidsled  Gas  Company  have  dechired  the  regular  tinanafly 
divMend  of  a  per  cent,  pajabk  March  15,  Difedors  of  the 
United  Power  ft  Transportation  Company  have  declared  a  <Q«i> 
dCnd  of  $.1  10  per  share,  payable  January  a^i.  The  Boston  Flevaled 
Railway  Company  has  declared  the  regular  annual  dividend  of  3 
per  cent.  The  directors  of  the  Law  rence,  Mass  ,  Gas  Company 
have  declareil  the  regular  semi-annual  dividend  of  3  per  cenf, 
payable  February  l.  The  directors  of  the  Twin  City  Rapid  Tran- 
sit Company  have  declared  the  regular  quarterly  dividend  of  I '.4 
per  cent  on  the  common  stock  to  stockholders  of  record  Feb^ 
ruary  i. 

TOLEDO  RAILWAYS  ft  LIGHTz-The  Toledo  RaHwtQpa  ft 
Light  Company  report  shows  a  turplus  December  31,  itvSr  ^ 
$g8S3a!l.  a*  compared  with  |8t>«Sa7  (he  year  previous.  Its  bonded 
iiidebtHness  December  31,  1905,  was  as  ioUowi: 

I  iKteily.  s  per  fnt  taali  ^fitii>JJy  u  «fjse,itM 

LfodeHir,  s  iwr  Bat  hmdi  Btfnrina  TA.  I,  laia   7WM<u> 

 $t,aoa,«t» 

Tvlado  Rwn.  *  Ligtt  C«,  4  scr  etw  bsmls  oaMrlna 
Jttif  I.  ivD*   *3s<Mit» 

TtUi   #IS,(S4.«M 

During  tgos  the  company  operated  iCfH  miles  of  track,  earning 
^^/M^  or  $1^119  a  mile.  It  is  now  supplying  the  city  with 
*4U  arc  lamps  and  furnishing  current  for  the  equivalent  of 
iSflL943  i6-cp  incandescent  lamps  and  for  6^3  ^  °f  motors. 

MANILA  RAILWAY  &  LIGHTING.— \  part  of  the  out- 
standing $4.6.t5.0(X)  of  the  .io  ycar  5  per  rent  first  lieu  collateral 
trust  bond*  of  ilie  Manila  Elecnic  Railway  &  Lighting  CoT- 
p<iralioii  are  to  l>c  put  on  the  market  throngli  William  Sahmum 
&  Co.  The  bonds  are  a  first  lien  011  the  properties  of  the  Manila 
Electric  Railroad  &  Light  Company  through  the  deposit  of  all  of 
the  S.i,«>Oeoae  first  morlgace  6  per  cent  bonds,  as  well  as  by  the 
deposit  of  the  entire  espial  alodt  of  tUs  snbsidiaiy  company, 
flicy  are  tecnred  alto  Iv  the  depodt  of  gs  per  cent  of  the  capi- 
tal stock  of  an  underlying  eteclrie  lighting  company  known  as 
"La  Eleetrirista."  «nd  the  entire  capital  stock  of  the  ITnlon 
Trodiiiw  Company.  Neither  of  these  latter  companies  has  any 
bonded  debt.  Th«  Manila  trolleys  shows  a  net  surplus  for  six 
months  of  $iafi,29i}.  « 

PIONEER  TELEPHONE'S  GROWTH,— The  fiscal  y«ar  of 
the  Pioneer  Telephone  &  Telegraph  Company,  whkh  ended  Dc- 
.-ember  31,  iw^  was  an  exceedingly  satisfactory  one.  The  com- 
oary  is  capiuriiied  for  |i,14)ixiu000l  has  134100  regnfau^  subscribers 
.^nd  1*.600  mile*  of  toll  wire,  ft  has  l»ecn  controlled  by  tite 
American  Telephone  tc  Telegraph  system  since  the  early  part 
of  .May  The  stock  has  been  paying  6  per  cent  during  the  year 
and  ten  nn'Ulli-  in  wliicli  the  compat'v  ha-.  lies'Ti  in  exisiciicc.  and 
there  i*  some  possibility  of  an  ircrease  in  the  rate  being  made 
at  the  meeting  of  the  directors  to  be  held  about  February  I.  The 
company's  sink  is  very  largely  owned  in  Oklahoma  and  Inrlian 
Territory,  the  district  which  it  serves.  It  h.is  been  the  inlicy 
of  the  management  to  enconragr  the  local  stockholders  to  retain 
ihdr  holdings. 

CUMBERLAND  TEI.EPHONE— The  Crnnberhnd  Tele- 
phone ft  Tekgraph  Company  shows  for  1905  a  gross  income  of 
$4/196433,  expenses  of  fij^igrji.  a  net  of  $1,070,451.  and  after 
charges  a  net  aurplits  of  $i.3S4)..!t<4.  The  gross  siu>ws  a  gain 
over  1904  of  over  %6oafm.  but  the  surplus  gained  only 
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General  ^etvj, 

SAN  JOSE,  CAI..  Work  lu!i  txrn  »urlrd  by  ilir  Sail  Joic  Loj  Gatm 
InMfUflMfl  KftiUoaJ  Compuiiir  on  Utr  San  Carlos,  Thirtc-entli  and  San 
FcrnamlA  Strain  luop  branch,  ^liich  will  i:over  itl>mii  ntil^. 

IMPERIAL,  l  AL.— W.  K.  IIirtB  ititci  that  the  lloltnn  Pii»rr  <  miiptny 
capccw  10  aifit|>leic  il«  plant  kt  HoUvilie  and  ctt  transmikHon  linn 
wMiiii  ««  daja.   Hm  nuUnctr  f«r  taw  auMMiaiH  ha*  been  diifprni. 
Hie  pwcr  itMim  it  thlt  ptace  will  alw  tc  liiil*a«4  within  ttic  Mac 
stntcii. 

UAKEKSKIELU.  CAI..— Knrrnt  liixh  «!ilcr  m  Hic  Km  Itmr  earned 
a  ftligbt  damage  10  the  Edison  lilrctric  Company's  concrete  dam  ufatch  is 
tw-mf  built  .l(  the  upper  eii<l  u(  iTir  CMnii>8nr'fl  Kravity  tunnel  for  ita 
larse  bydro-eleclric  station.  It  in  nuw  expected  tlint  the  power  syKtem  will 
be  ready  for  the  water  to  be  lurnol  <wi  by  J«Iy. 

SAN  FKA.VriSt Ci.  CAU  -Tbr  I'ncihc  tl^is  &  Klectric  Comimny,  t«- 
(Mher  with  the  California  (>as  &  Electric  C'srpnratinn  and  other  snh- 
itdUcy  conipanlri.,  baa  imvcd  Ui  aficc*  from  tin  Rialtb  Brllduii  to  the 
Bci»  SbK*e  BuiMiac  at  the  coiaer  of  Grant  A*nuH  aad  FaM  Strcel, 
where  It  will  oeeupy  iht  dfblb  and  ninth  Imm. 

I.ONCMONT,  COl^TIl*  LengBioni  ElectHe  UCbl  >  Power  Coropany 
hai  made  arrani;emeiit*  with  Lafayette  roal  lieMa  to  *nw>ly  its  p««'cr,  and 
the  plant  here  will  be  m.11  out  of  crii'.i:uu:!Mi  oji  soan  m  tlit;  line  can  bn 
built.    The  l"f»l  eoitipi.tiv  s-,r:  :i  ij  ^-..^.  r  im.^i  il,r  ^:l(ayclt(  Com- 

pany and  retail  lixbl  and  ji.-w.-r  :i  rh.   residtnts  01  Lan^-n-.  iit. 

01'HA\\  i  1 51* — A  roectijii;  .1  ij.iinber  of  electric  liglit  ^  niiinicrs  of 
Ibis  city  was  Iteld  recently  for  the  tnitii*>M*  of  arrlvinie  ut  some  plan  lor 
bttteriiiir  Itical  conditions.  Conaldcrable  disaatis  fact  ion,  it  is  said,  baa 
been  expreaaed  tecarding  ttot  aeririce  tendered  by  the  Outay  Ugbl  It  Power 
Cumpanr,  aad  h  ha«  been  nnaaied  that  tlic  Aniataa  Water  ft  tvmtt 
Company,  locMad  at  SOtrteton,  nifiit  be  induced  to  nm  a  Hnc  t»  Ihii 
city  aitd  fwalih  power  nad  Uihi,  but  no  tteAniie  action  haa  haan  Uhan. 

UNCASVILLE,  COKN^It  beinx  fully  rewcniacd  hr  Ik*  retideKi  (hat 
atreel  ligbtc  are  nee(ie<l  in  some  section*,  it  baa  hen  aiimraind  that  ara 
latnp>  could  l>T  put  tn  and  iiui<i>lied  witli  cnrrciit  ffoni  the  wtroa  <»f  tha 

Consolidated  Railway  Company. 

IIAHTI'URt),  CON.N,  -  It  i>  ktated  that  the  Consoliibted  Street  Railn  ay 
OM)|>aay,  whi«li  belons-,  lo  the  \i-w  H.^vrn.  lias  acr^mre^l  the  llattfurd, 
lianeheaSer  ft  Rockvillc  Tramway  Company,  owning  a  line  from  Hartford 
to  RoekvUte  with  brauclKs.  aud  Ibat  the  Cvnaoliitaird  can  now  ran  a  dinct 
^niae  fiw  Bartfonl  to  Woreeater  iriAanit  oampwitinn. 

KOCRVlLLE,  CONK.— Cbntraetor  ^1.  WbIb  Uites,  of  Jleridcn,  ha* 
a  foree  of  men  at  worW  an  (far  mclion  of  a  power  plant  at  W«et  SHreet 
for  the  Consolidated  road.  This  is  to  be  cmr  of  two  brich  nb-otatioiu, 
wrhieh  when  r<|ttili(ied  WilU  eleclrlcal  m.tcbjnciy  will  eo*t  fr^nl  fH.wiO 
to  Slo.ooti  for  tlie  Dew  system  of  trolley  cars  to  be  run  on  the  vtcnm 
road  hrlween  llai'fnni  T?r.rt:vi*!;-      The  power    f<tr  nmniitK  the  tu-w 

line  will  be  suprl:'-]  t:v  t  >.  lliir-.t  ri  Klectric  l.iitht  Company. 

Aili^Lv  G.V — A  meciinK  bat  tntn  lirld  for  the  purpoae  of  fornunf  an 
dcetrie  li|ht  company  .tn.l  i.uhM-ripii(>n>  ar.-  brinf  tahta  iO  the  OMCk.  H. 
T*  Shaw  ia  at  the  head  of  the  solicitinK  commitfcT. 

HAILBY.  IDAIK^— r.  II.  Hopkins,  collec'ions  airent  oC  the  Rotf^ 
Movntain  Bell  Telephone  Coaipito)'  tayt  that  the  teltpbooc  hiiilticai  U 
■MwiDK  *o  rapidly  that  lha  caaprny  eaamt  hec|>  op  with  it.  Kaihy  and 
Boiae  are  in  the  Cratral  Maho  dialrlel.    In  iM»  dJslrki  aleac  the  cam- 

pany  intmiU  to  spend  over  $300,000  in  betterments:  and  it  will  doubtless 
sprnd  five  times  much  in  its  whole  trrtitory.  There  are  *j,5oo  Tele- 
phones in  use  in  Salt  Lnk*",  ^',.^00  in  Uoise,  175  in  Ilailey  nnd  6.1  in 
Bellevuc. 

ISDIANAPOI.IS,  IND  — Hie  IndUnap..lls  l.iebt  &  llent  C  .mipany. 
which  furnishes  light  for  this  city,  has  just  completed  the  inslalla'ion 
of  a  large  motor-generator  iu  it«  Circle  S4i«ct  Malion.  The  new  laachine 
win  h*  aaed  h  Ott  canventoa  •{  4ioan'*^  nhamnthn  carrent  fmni  the 
mn  Srraet  and  ICtntochy  Aventw  gawor  Mailim  hito  jsw-wolt  ditaet 
COrrtnL 

HILL  CREEK.  1.  T^The  CMy  Coanell  here  hn*  raatod  a  bantUie 
M  (he  MiU  Cicdi  Eleetrie  Lifht  and  Power  Coapmy. 

NEW  ORI£ANS,  LA. — At  a  meeting  of  the  direeiara  o(  the  New  Or* 

leans  &  Carrollton  Railroad  Liiilii  «i  t'  lwir  Company  on  January  ji,  Ae 
following  ofiicerft  were  elected;  K.  C.  Foster.  pfe«*i1eiit;  Joseph  H.  De 
Grange,  vice-president;  II.  .-X.  F«tntndon.  secretary  and  treaanrer. 

CA8TBAGE.  MO.— Tie  Empire  Electric  I'ltwer  ft  Sapply  CoBipsily 
hai  tacraaaed  its  caplial  aloefc  from  $fa,o«a  to  |js.ooa.  . 

MILO,  ME.— The  eleetile  Ugbt  enmpiny  ha*  fWrtitaaed  a  new  peantor 
to  be  used  on  the  Picrei  power.  A*  toon  aa  this  ii  inttalked  the  campany 
will  rnn  this  portion  of  Ihn  phat  aH  nlfbl. 

I*ORTLj^NL>.  me. — ^The  Maine  unilorium  \\uh  pluce^l  two  boilers  01  100 
hp  each  in  its  new  lighting  and  lieating  plant.  Thes*-  hollrr»  will  serve 
•team  to  an  engine  for  the  elcctriv  plant  of  fiof.  light  ^  The  pumping  for 
the  water  supply  will  be  done  hy  electric  pumps  furnished  with  current 
from  the  generator.  The  power  house  has  bceit  made  large  enougb  for 
the  htatallatiaii  of  anoDier  holler  of  tip  hp  in  the  boiler  room,  and 
•Bother  aai^na  aad  iHinatar  la  the  captae  room. 

WELLBSLEY.  MASS.— WcUealey  haa  approprhted  |).nea  far  aticel 
lllbtiap  hy  ehelrirlly. 


NORTH  ADAMS.  MASS^^A  WN  ha«  been  introduced  into  the  Legii. 
lature  giving  the  goa  aad  dcMrie  aamtaniea  la  the  ndaiiy  at  Narifc 
.\dain*  i>ernii9«i<in  to  cntend  their  bnaineaa  inta  |h«  town*  wf  Manroc. 

Sal  oy  and  Florida 

WRENT1I.\).I,  .\l  \--  -■|..^.^  I  Fan. lint.  proprieluT  ■  !  tl"  ll  cnwood 
.MilK.  is  eoii>.iilering  llie  idea  of  furnialiulg  eUctric  light  for  the  viUa^ 

ihr  pr.iid  .11  c.itnwood  has  a  fall  of  14  fctit  wMch  woald  nu  a  dyaatae 

..f  sulficitnt  [xiwer  to  llgbl  the  tuwn. 

HAVEKIIH.I..  M.\5S.  .\  proposition  for  \Vet«h.ich  street  lighting  ha». 
■tig  been  prcsEnied,  iJk  liaverbtll  Elacuic  Company  )■*•  addraaerd  a  cooi;^ 
annieatioa  10  the  Mayor  and  Gly  f^uicil  nlerinp  to  mbaiit  a  hU  nn  any 
d**M  gcbednte,  sivinc  halter  N|ht  and  laore  !(■»«  at  sahstanlhiny  1cm 
«oet  per  maam. 

SOUTH  DEERFIEI.D.  M  ASS     A  new  electric  plant  haa  been  ertcted 

in  ilii*  town  to  fuTiiiib  power  for  a  private  enterprise,  but  arrangements 
hid  been  in*dc  t  •  ^u^m^b  cuTreiit  for  Mreet  lighting.  No  tiotkc  haa  bcc-ii 
given  as  tn  wbrn  the  plant  w:i.ild  vurt,  and  the  recent  turning  on  of  the 
light*  was  a  pleasant  surprise  fi.i  the  inhabitant*. 

HAVERHILL^  MASS.— The  new  }iu.i,ai>a  altetnating-eutrent  turb» 
mmmm  pIiiH  of  iha  Haveiliill  Electric  Company  on  Walar  StMM  hai 
been  CMapleled  and  CUef  Enpincer  Cbarle*  Monroe,  who  haa  Itialaned  tha 
plant  for  iiir  (Viieral  Electric  Company,  haa  turne<l  on  all  the  power 
and  put  the  old  plant  completely  out  of  commission.  The  ehanpt  in- 
ciuiles  everything  from  boilers  .tiid  engines  to  switchboards. 

GKEF.NFir.I.r).  MASS.— Tin-  ;Min.i»l  inn.tig  ..f  llii-  Creenlield  Klec. 
trie  Light  and  Power  Company  s'lows  the  affairs  i.f  tf:r  riM^Kirntion  to 
be  in  a  favorable  condition.  There  haa  he^-n  a  pt  ifit  ot  ahuut  im  ocr 
cent,  inclisding  the  live  per  cent  which  the  Stale  authorities  reqoire  to  lie 
art  aaide  for  depreciation  of  plant.  Ceeese  W.  Lawrence,  who  waa  recently 
elected  Mptriotetideni.  waa  cheaen  trcuarer  10  aaeeeed  Andrew  J.  l>oa. 
Httle. 

WINCHENDOX.  MASS.- State  Senator  Morton  £.  Converae.  Ellaha 

WKftney.  Wendell  Clark,  Z.i<l«c  I-.  White.  W.  M.  Whitney  ami  C.  L. 
Ilcale  appear  as  iiKur|i< >rat>.>Ts  of  the  ]-'itchb-jrg.  .\shbnrnhani  h  Wincbcnilon 
Street  R.^ilwfty  ("olnp.my,  for  whose  incorporation  a  petition  haa  l»een  Ijled 
111  the  Senate.  It  is  proponcil  to  liuiM  a  line  through  Ashburnlir.ni,  ■s\  n- 
biunhain,  Winchcndon,  Wincbendon  Springs  and  Watervillc  to  tbe  town 
line  of  Fitawinitun.  N.  II.  .\noilier  route  is  also  proposed,  running 
Ihrongb  Gardner.    It  is  stated  tha:  the  road  will  be  capitaliaed  at  }isa,oao. 

TEMJ'LETON.  MASS  -The  selectmen  have  been  pPCiCMgd  ■  pMWoa 
•ipncd  by  JO  citiernfi.  a^tkiiig  for  a  special  loam  meeting  to  aee  what 
aetiaa  the  tnwB  ai  TcnqdeMn  will  tbita  toward  harint  the  streets  lighted 
with  eirelrie  Hphfe.  The  If.  H.  Ruat  Co..  of  Frovidesice.  offers  to  lon- 
atmct  an  ttectric  l:gh1  and  power  [dnnt.  and  10  furnisb  electric  lights,  beat 
and  power,  provl.lril  the  town  wilt  vote  to  use  JS-c^i  street  lights  nt  a 
cost  of  not  n-rfirc  I'lan  %ni  pre  light  jK-t  yejir.  .Tint  if  the  citizens  will  sub- 
scribe for  -■.ooii  ilic;i  incandescent  lights  fur  liitltting  purposes  in  lesi. 
dences,  factories  and  frtorea.  Tbe  f>elccinMn  will  ^l  a  special  meeting  ag 
an  early  date.  The  H,  B.  Rnai  Company  oRcra  to  ham  tha  plaait  in 
ronninp  order  by  July  •■ 

MANKATO.  UINN.-Pann<ra  al  Dattville.  VMan  and  oihar  tawit- 
ahlpgi  north  nf  Minaaeota  Lake  ham  arfanJaad  th*  Fliman^  StiM  T«1c> 
phane  Comiiaay.  A  line  will  be  coawtnieted  ta  connect  wUh  the  North' 
wcalerti  at  Mteieaata  Lake.    Worh  witt  hefiB  at  eaee. 

WII.T.MAR,  MINN —Negotiations  have  been  clulr<l  whereby  the  N.irth 
western  Telcph'inc  t>'inp.iny  secured  control  of  the  Minnesota  C-r-t-  i  I  i  c- 
phonc  Company,  whose  olBces  are  located  in  this  city.  The  Minnesota 
Central  Company  was  organizetl  in  tgo;.  with  l>.  N.  Tatlroan  as  president, 
with  IsoAioo  capital  and  litica  covering  ati  area  of  abosit  joo  miles.  At 
the  pcacnl  tha*  lh«  Unc*  gneay  «ion*  milea  of  territory  and  tha  ggpittt 
Invest nl  annual*  la  nearly  a  olHIon  doNm. 

T.AUItEirrVUJ.B.  H.  J.— Th*  LaiaborlvUI*  Heal,  Upht  ft  Plawer  Cbm. 
pany  baa  elaclod  the  fdlowinp  oaeen  tor  tbe  prteent  year:  Pr«*Mtnt, 

II.  C.  Case;  Ticepresidenl  and  •.eiretary,  S-  C  Case,  general  manager, 
II.  M.  Mourbead. 

NEW  YORK,  N.  Y. — It  is  autliorliaiivrlv  .^nnminr?-,!  th.it  (Ik  Cnnsfili 
.laled  Railway  Company,  acting  for  th?  N.  a  'i  -k.  N.  ll...<i  .V  II  , .1 
ford  Kailrond.  baa  purchased  tbe  Hartford,  Manchester  &  Rockville  Iram. 
way  Campapy.  Ite  Stated  Sprinp*  Haft  aad  Iht  iWMa  ta  canplat*  th* 
RatthnI  ft  WargMlar  Slicgt  Rlflwny.  Ihta  trfll  la  na  way  aSeet  th* 
«ltcuMcatloB  of  the'pnMttt  mma  road  hettwca  Hirtfbtd  aad  RacfctlKc 
wlucfa  wiU  h«  carrM  cat  aa  propaacd  In  the  origbnl  plan. 

NEW  YORK.  N.  V,-  Mr  WillUm  C.  fTonliall,  pieM.lent  of  the  New 
^'ork  4  Portchestcr  Railroad,  has  declared  to  tlie  New  York  City  board 
of  e-K-i-nnrc  'hrtt  ^t-iri ^i.ls^-  t.v  the  Westchester  interest  of  111;  Ni-n-  York 
Raili.'.i.i  ^.  ;  V  f  .  iMit' r.i  I'.ii-ip.ny  did  not  r.TTry  wilb  it  'I  I'l--  hkI'^  if 
tjic  I'orl  Chester  Company.  lie  alleged  that  Cotes  and  the  others  who 
aald  ant  the  Hew.  Yack  Ratkaiid  ft  DtvakpawM  Coagpmy  that  had  h**ti 
arganiied  to  bulM  the  New  YoA  ft  Tfon  Choler  ■tHroad,  had  daqtly 
sold  a  gold  brick.  Cht&  D.  Ramcy  ft  Ci.  «*  in  phyglHl  pamcaiian  of 
tlie  stock  of  the  Port  Chester,  and  the  Fnrt  CbrMer  la  ■oinv  ahead  to 
build  iiotwithsruiKling  the  action  of  GatM  aivd  bis  iiHs«ieiftie».  . 

KfJCIIESTER,  N  Y.  -The  first  wiion  of  the  Rochester,  Syr.-ieii'<  » 
Kastcrn  R.iilway  has  been  completed  for  operation.  The  rti^'i  t*  3  f!(>ti^le 
Ir.ick  Intrrurban  electric  railway  and  the  Iiart  completed  In  ir  S:  H-!,r-sr.-r 
tu  Lyons  It  j»  miles  long.  The  whole  road  will  be  So  miles  long.  Two 
trgntmbaion  Nneg  hatr*  been  pM.vidr^l  .md  lines  for  carrying  the 
lii|h  trnaiaa  Ctirreot  are  eacrkd  anwrd  tlie  towns  eii  the  toiMc.  Tha 
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MlMri^  <ir  Hkt  mMUmlivn  b  Mag  carricil  ont  by  tlx  engiaecttag 
Im  of  J.  a  WM(t  li  Cob  m*  Dm  firaUdi  fba  Hev  ywk  CnAnb  The 
KitAarter,  Sffwuk  ft  BWMiii  Il7<  Cn^  bta  n  MikMlMd  nfltti  af 


ICEENSi  Jf>  H.— Ika  OlfaMB*  Shcifb  Cwpmi  p(  Mi  «l(r  few  Atod 
vMi  the  d<7  dtrh  ■  errtfloil*  iwlnc  liiM  Hm  iaU  UMMit  ■(  lis  opiul 

stock  of  (so»ooo  has  1x«d  paid  in 

NASHUA,  S.  U.— Tlw  price  of  gat  and  clrclricity  in  ttU*  dqr  it  M 
fet  H<M«]J  afMr  Hltcil  I.  Ikt  pr^it  net  price  of  k*s  i*         ftt  l,ot« 

en.  ft   It  win  be  li.jo.   The  net  price  of  electricity  per  kffcnran  hear  b 

lo  be  reduce^  (toni  |6  to  14  cmi>, 

CHART  OTTE.  N.  C— SupiTinttnaent  M.  U  S;.irr.  of  the  Chnrlotle 
Jv.ii.fiti  tlt<  5(Mttbern  BelJ  Telephone  Comr5.'i>,  ^li*  .ui-L-i^ikd  in  pur- 
c^t^jD^  for  his  company  the  local  cxchannes  at  L>iun:ili-jrii  and  at  Cib- 
•o«.  N.  C. 

CINCINNATI.  OHIO— Bids  oil?  If  r  ived  tintil  February  iy  hy  the 
Board  of  Trustees.  Comaission  of  'A'j'ir  V/orlcs,  for  furnishinjE,  deliver' 
ing  and  erecting  three  direct-conneeted  electric  units  of  iso  kw  capacity 
ttA,  driven  either  bgr  a  tnriiinc  or  rcdpracadBc  eogin; ;  one  xrllckbotrd: 
two  air  pump  and  condenser  units.  Bnd  all  itecessary  appurtefunee«. 

lULKtin.  ('Iliri  -  r:,,,  i  .  liiiiiell  Company,  of  Toledo,  O.,  has  a  con- 
tract with  the  Ohio  Cultivator  Com|i«ny  of  Bcllcvue,  0..  f«f  laro  Naftbcrn 
ttmtimMt,  Inc  Martha*  nolan.  MriiehbHirf  and  tw«illj'8»«  Jindiii  m 
Imiw.   It  iiIm  feM  t  cownict  wllk  th*  Zaaer  Bro*.  Coaptity,  af  Toledo, 

far  00c  Menhem  itenemor  of  the  cngisle  type,  swildiboard  and  >$  metwt. 
In  oddUJoo  to  above,  it  if  alao  famlshiog  the  Toledo-Massilloa  Bridge 
Co.  M*  l|»lnr  Nattiltni  ■CIMraler.  iwitchboard  atvd  several  raoton. 

of  the  cilizeiu  has  been  caJlctS  to  coo- 

a  MtaihoM  vtMai  bet  we  It  dofolaad 


CLEVELAMS.  one— A 
■Mar  *•  advtoUIRr  of 
ood  KoaebwTK. 


PORTIj>.Mi  Ai  il,.-  .nnual  meetinK  of  tlw  PotiUnd  General 

ESectrie  Company,  held  in  Portland,  Ore.,  January  17.  directors  were 
TiW  dtawMt  will  tt  tkrir  lirM  n««linf 
•f  Hat  tomnmt-  Tlie  Int  year's  progress 
tf  Ike  Pafdond  General  F.lectric  Cniniunv  bat  been  ireal,  ud 
ila  idui  lor  Ifeo  amiOK  year  arc  extensive.  Uuriitf  the  year  too;  it 
completed  a  new  steam  plant  in  PortlaC'l  [-  i  .u :  .i -iry  dm:*»ltnp  its  prtwrr- 
pfoductPK  -r-iir  i  ^iy  ii.r;  ^tcam  plant,  i-r  td  i'ji-i,:  i.'.ooo  hv.  ■'"J^  u:ili;rri 
largelv  in  ligliuug  the  I.r»is  and  Clark  K>ifK>»i<i«i,  *ai  nam  that  the 
fair  1-  <  r.-).  power  will  be  turned  into  the  regular  channels  of  com> 
mcrciai  lighting,  mbcre  all  of  it  is  needed.  By  an  Ihim  of  $£,000,000 
pew  boadi  Mm  niMmiii  tcfuadod  and  cooaalidailBd  It*  iadibHdiiiai.  at 
•  la««r  me  of  lauten,  aad  bad  a  mrpltia  to  foend  for  Iwiyfotwenta 
and  extenalons.  During  the  present  year  about  $i,ion,r-  c  will  be  spent 
in  Portland  in  the  erection  of  a  j-story  oflicc  b'stl-l-:ii.;  -m  !  f t-<:4>nslriicti<m 
of  thf  liul.rh-fc.:  ufstcm.  The  present  coke-carbon  lamps  will  be  taken 
■.I.J-.VI-.  nMRrt--i,:  arc  l.amps  will  he  installed.    Abiiut  t.soo  arc  lamps 

are  required  lo  light  tb<  city  on  the  rretent  plan  of  dtatribntioa.  Tlw 
mm  ttmt*  wfll  ra«alM  new  aypapiUit  at  Mw  power  stalioa  aad  a  leiiewal 
•Md  natraagtacot  af  lb*  Hgbtlag  dimila.   The  alttmadac  camM  aiad 

primarily  will  be  rtiaajidl  to  a  direct  current  bv  means  of  pietWaty  tube 
rectifiers,    Theac  rtetlfari  aad  »e«  tisnsformets  will  l<«  laMaUtd,  The 

cotnsitr.y^^  xr(!hltf*r*3  nre  now  at  n-i  i'^  1  Tt  plans  for  the  anr  ottte  htiiid* 
iog,  in.i  t'QL-sc  V.I/.      ,-,-,ni[.i.-ii ,1      ..)„■::,  ,-,  nggdlb.  Work  will  ha  eoB- 

Biencr-I  -^-i  ih*-  b-ajiding  early  in  tbe  spring. 

DOWNINT.TON.  PA.— Enginecrt  representing  the  I'hiUdelphia  &  Waat> 
ern  Kailroo  I  h.ivr  b^en  at  work  in  riicstcr  rounty  for  xome  d.iys  paM, 
and  it  ia  unilcr't^jm'.  Ihal  work  on  the  line  will  be  inTihcd  wtst  of  Strafford 
a«  soon  as  lim:  '■■:tii:-a  of  the  road  is  completed.  It  i«  rxpected  tlut  the 
line  between  I  h  l  .1.  i(,hia  and  Stralford  will  he  in  operation  by  July  1. 

ANOEHSOS.  S  r  -  Ne»(j(li(lrt»n  iff  sn  proxfr<!i  lor  the  sbsorption 
of  the  An4(T»oo  T.  jTjiijnr-  (  nip.i  V  1  Bell  Cnmpjiny.  The  Bell 
interr^t^  i^-il!  rprfitc  undft  (He  lt»ii(fflu4c  iif  tKr  local  ci*Tni»any.  it  ia 
«tate<) 

LAI  HENS.  S  i  —The  Reedy  River  Power  <_<jmpany  has  been  or- 
ganited  under  j  cborter  granted  by  the  ficneral  Afsrnlbly  of  Smith  Caro- 
lina. The  capital  stock  of  the  conipauy  it  tiUiooe.  and  every  doUar  ia 
aabterihod.  The  boart  of  directora  ia  J,  a  C.  Fleadnf,  J,  H.  SnIHvaa 
and  N.  B,  IMal.  aiU  of  Ihit  cftr.  Mr.  Dbl  b  ttretldenl  aad  tfaaanrer.  Tha 
ctmi[>any  will  rngarr  in  generating  and  tr^r^r:tnif^^  etecfrica]  power,  and 
the  plant  will  be  at  Boyd  K  Mill,  on  Reeilj  :^  >  <  i  '.<-n  miles  eMt  of  Ware 
Shoals  r!)r!«  for  di/itig  the  conitniction  work  have  already  been  fcccivcd 
and  )  <  .J<  v>i  imcnt  of  this  f-plmdij  water  powTT  wUl  btgla  ag  anon  ng 

Mine  pf,-iiiii*Oi(,ii-fi  can  be  arranged. 

MIUDLEBHOOK.  VA.  H.  MeCraty.  wcretaty  and  treasurer  of  the 
Virginia  Valley  Traction  Company,  says  that  his  company  proposes  to 
b-aild  an  elrctric  railway  j;  miles  long  ftom  Staunton.  Augusta  County, 
into  Rockbridge  ri.uniy,  by  way  01  Middlebrook,  It  is  expected  that  the 
eonipaiiy  will  be  rt-a.:ly  for  badfc  in  April, 

BKADFOKI).  VT  Tlu  pnwn  liouw-  o(  the  lt,,,l«....1  Ctectric  lighting 
CoRipaiiy  hn^  Itrg'.in  o|ivr:ili-:->n4.  and  Biadfor-.  ..1  I  -«rwblirp  arO  nOW 
ItglMed.    TIse  dynaxna  ia  driven  by  a  40«-hp  water  wlirnl. 


Constructicn  ^(Cfw.r. 

■  '  ■  • 

STEFHtNS,  ASK^Thc  CotuteU  hat  granted  10  T.  A.  and  G.  Lawia 
t  (laitAtia  ta  baild  aad  apciaie  a  tritphaa*  eufcange  at  Stephens. 

HA8MSOR,  ARK^n  agiMacat  ba*  bean  tcndwd  hntwntn  At  Otr 
CtouaeH  aad  Ur.  QoVcy  for  an  titctrit  light  phMl,  wiMr  ttorli  inlm 
and  an  electric  railway.  It  la  pMpaatd  tO  taantiiiat  an  elcalite  rattwagp 
from  Harrison  to  Bergman,  the  ncatcit  point  on  tb*  new  While  Uvir 
IbM,  MB  Bliles  from  Ibis  place, 

SPRINCO.M.E.  .^KK. — Plans,  speci6cations  and  final  estimates  have  just 
been  completed  for  an  electric  lighting  plant  and  lighting  system  for 
Sptittgdale,  Ark.  W.  K.  Paloier.  consulting  engineer,  yi8  Dwight  Dnild- 
ing,   Kansas  City,  Mo.,  baa  prepared  the  p^aika  an4  ap«ci6cationa  asid 

these  aie  On  dig  at  Ma  oAm  in  Kaatia  Otr.  te  tb*  rnamlaalieQ  af 

prospective  bidden* 

MAPA,  CAI.^TIic  anpcrnaaga  haiw  giaaiad  a  fnnehue  Ur  aa  alaa* 
trie  llCht  and  power  lbi«  aad  oMta  alttii  certain  read*  •!  Ikto  1 
to  J.  ft.  McDonald,  wbaaa  hid  wta  ftoa^ 

KAPA,  CAL.— The  Board  of  Siqxnriaen  baa  rciabcd  lo  gtant  Iba  : 
cltise  for  50  years  to  eooatyuct  and  maintaia  tdaphoae  liisea  10  Hat 
Springs  precinct,  as  applied  for  by  ti  I-'.  i;rie<by,  tad  the  dtlk  Wt*  Ofdlf- 
ed  to  advertise  for  bids  to  be  opcn<d  on  March  13, 

UAYWARDS.  CAL  The  Suburban  Electric  Company  has  decided  to 

construct  iu  own  plant  on  tlM  Bay  Shore,  iaalead  of  taking  power  froai 
an  outside  (OIIM*.  WlPlint  Atliugh  «f  Leandra^  ia  nunagar  at  tbn 
co-mT>3  rty. 

:  .\.  <  .1    W.  Gillncly,  City  link,  ->iii.s  that  Cbaric*  E. 

Moore  tt  Co.,  ol  !i>an  Francisco,  have  secured  the  contract  for  aa  eagiiae 
ior  the  nmncipal  clecirle  llidtt  piaat  at  9*,7t*.  and  ihat  the  HatiaMl 
lUeclrle  Coaipaaf,  of  MDwgnhee.  Wla.,  waa  (iTca  iba  eoMMCt  far  n 
aeaerawr  at  U*t»- 

SAK  FRAXCISCO.  CAt — The  Morlb  Moimtala  Power  Conpany,  tt 
San  Francisoj.  which  Ilis  a  hydroelectric  plant  near  Junction  City, 
Trinity  County,  has  awarded  Hunt,  Mirk  &  Co..  of  this  city,  a  contract 
Tor  an  additional  generating  unit,  coniisting  of  a  WV^tirKtio-i-if'  Pirsnna 
steam  turbine.  This  will  be  installed  in  the  aiixili^rv  .^v.-m  v-a^t  of  the 
company  at  Eureka,  which  carries  a  got>d  d^Jil  -A  ihr  : i:i>;  l.ii-l  uf 
Euicka- 

LOS  ANGELES,  CAL. — ^The  Pacific  Construction  k  Supply  Company, 
1:.  .^  miner  BuiMing.  Lo*  Aaplti,  bw  ragm^  nam  lata  «dil*nca  wllb  tb* 
odject  of  carrying  on  a  binhitu  la  gaaerai  baildln^   The  organtutlaa 

is  complete,  in  that  csicU  of  the  directors  and  officers  is  also  a  depart* 
mental  superintendent,  of  whom  there  are  seven.    Mr.  J.  C.  Greco  in  at 

the  head  of  the  electrical  department  an<»  Mr.  \.  C.  D.il.  -f  tbe  sanitary 
iitid  heating.  These  and  the  other  nificers  .irc  zito  >-.i7i(-rv;tL-ra  uf  all 
work  that  comes  under  their  rei-pective  departoitnts  and  10  tbeen  is  left 
the  buying  and  ordering  of  material. 

MERIDEN".  CONX.— The  Jenniiigi.  &  fitiflin  Company's  factory  in  Tracy 
with  the  IndiaiK^Jiolis  Northern  at  l.oBanipor1. 

WII  T  IM.\NTIC,  CONN.  It  i*  reported  'hat  engineers  are  looking  over 
il.i  111.  of  the  Sbelucktt  Kivcr  K-low  South  Windham.  A  good  water 
pririlege  is  loca'"d  in  that  vicinity  and  the  surmise  is  that  the  t^onsoli- 
datrd  railway  company  have  an  eye  on  it  for  electrical  puri-u^.-^. 

MiriDI.F.TOWN.  CONN.— It  i*  said  on  good  authoritr  that  the  Con- 
solidated Street  KaUwgjr  CcMpany  ia  plaaafaiy  to  lir  a  ttolltp  Ha*  ta* 
aoote  distance  along  Ac  ri««r  and  coBncet  k  wllb  Iba  ntls  tMllqr  flata 
now  ia  aac  la  tb*  «llf ,  it  wlB  he  ntaady  tor  tb*  parpooe  of  tarndng 
fMlibt. 

CEORCSETOWN.  col..-  A.  Maxwell,  of  this  city,  engineer  for  the 
Cast  Argentine  Mining  Company,  wrt'i-ti  that  the  speciricatiirnft  have  not 
yet  been  completed  for  tlie  propr/«ed  power  plant.  It  is  plarn' !,  how- 
ever, to  cciiTttuct  about  80  miles  of  transmission  lines,  and  tl.<-  pr  -i-.ilj.e 
cost  of  the  work  is  estimated  iil  }4,o,,.i.ooo.  Bids  for  the  constructv  n  *  ill 
probably  be  cslled  for  in  March. 

GCVNISON,  COL— U  is  slated  that  bida  will  be  reeetved  until  Fcb- 
rii^r)  t4  by  r.  W.  Harper,  town  citrh,  for  conalmclinK  a  naiaplctc  dc*' 
trie  Itghliiig  plant. 

ALBANY.  GA    I'r- ;< ujitiaaa  are  Wiw  node  t«  amend  lb*  aaialdpal 

lighting  system  t<t  .^icidia. 

WALLACE,  I[>A  — It  u  »tated  that  t'le  Ke.lrral  Mining  Cooipony  will 

build  a  big  power  ptaut  at  Tkompsoo  Falls,  Idaho,  to  lapply  the  aslnaa 

and  ntilla  af  tb*i  dlNritt,  The  plant  inctttd*  dcelrie  railmi*  to  an 
emnups  uf  the  diatrict. 

QLINCY.  ILL,— A.  J.  TlioniiN  .md  W.  S.  Freeman  at*  iMMWItOd  la 

a  project  to  construct  an  clevinc  railway  from  t^iiincy  to  tfaidtn. 

PF.ORLV  IlL— In.irpeniKnt  tti-jhcnL  -iwm-ri.  of  the  Stale  met  at 
Peoria  recently  to  discuss  platu  for  extension.  One  of  tfac  obi«cta  of 
the  niaefiai  wat  to  artaaie  far  oanaeclioa  with  Hia  tail  Mae*  which  the 
lnter«lBlc4r  Canqony  wiU  biiUd  iiaaie^atety  to  WaahingMa  aad  ftrem 
there  conitecl  with  ibe  throi«h  circuit  north  and  eoulb  fr>ini  Springfield  to 
the  outskirts  of  Chicago.  In  order  to  bring  the  toll  business  tt.  Pcona. 
the  liiter-iijitrs  ju^iplc  iKjw  lidve  in  process  of  coaalroctloa  a  Una  to  liaona 
City  and  Tiivi^.lr.  Wlicn  spring  opens  ibe  polef  will  b*  CCt  intO 
Vaiea  City  and  through  Galaaburg  to  Hiie  riiy.  . 
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CHICAGO.  lU — ^To  tdie  em  of  h*  nptdly 
also  to  ln»la]t  new  apparalu*  to  add  to  the  eSRciciuy  of  its  ■ervioe,  tbe 
CbkaKo  Telephone  I  cniiuny  h><  plannt^  i  large  addition  to  iu  pmeat 
dowDIOM'B  oilve  bnfUIinj;  errfrrt)  ^*<-hiiT!ff<r.  a«  new  fxcKangea 

in  outlying  di»trr:li.    Accrr  liJi?  it:   s| -t  i  du  ..r  h  i  <.  l\.r   rirw   biiili1;n[£  wiil  be 

{4  or  16  t^Oflea  faiib  and  will  cost  from  $7sd,ooo  to  $1,000^0.  Xlic 
buiMiuc  Im  been  pnpmcd  to  mtlcimw  ftwilMHUt  of  ■  (nndUM  re- 
wwal  aHbtM*  wiih  Ike  chy,  ■w«oll«lioiK  for  wtieh  are  oaw  uadir  my. 

It  is  one  of  the  features  of  tbe  cmnpany's  pUnft  10  broaden.  popvUrUe 
and  cbeaprn  telephone  semice  throunhout  the  city.  The  new  biiitding 
witi  be  erected  on  the  reir  portion.  ?i  x<!.i  f.  -1,  m'  a  l  it  :^<^.A  :v1j.K-rii! 
to  tbe  present  atrticlurc  of  the  Lrii|ir>  it  I  rajiltliTi  aiil  \Vi5kingt.>n 
Svcttt.  The  front  end  of  this  lot  at  present  occulted  by  the  Forbes 
NitttBiUp  wbM  ivfll  1iltt;n.iieiy  be  razed  and  its  site  occupied  by  an  »d* 
dillM  M  Ih*  MIdiat  nuw  pcopoacd.  (roAiiag  on  Waabidgtoo  StrMt. 
Aoiong  other  aqulpmiil,  aa  cbriMnMe  Mw  Mil  hoard  aiU  he  ioHalM. 
Worfe  on  tbe  MraeuiTc  will  hc  niriwd  •■  torn  m  m  onihihte  a|f««H««t 
with  t?iT  city  is  msilc.  The  present  ordinance  expires  in  iqoo-  The  new 
branch  riL  innKes  planned  are  one  between  LstLe  View  and  Rogers  Park, 
and  ciu  m.  tin  Wrs(  Side,  hetwim  lUc  west  exchange  and  Austin.  Ea- 
Lari^ir:i-j.  :it   :  i^i-r  rx.bM. tit's  are  also  being  considered. 

I-tKsBl  KG.  £KJ>.— A  franchise  has  been  granted  b)r  the  Town  Coaa- 
cil  to  John  1:.  Ariokiroiig,  William  K.  Wood  and  Wollar  II,  Blwtagr,  t» 
fttraisli  electric  light,  heal  and  p<i«er  in  ibla  dty. 

CZirrCilV'n.LE:.  I\D.— steps  have  been  taken  by  the  Town  Board 
•ad  the  cMicaa  gcocially  luward  ih«  building  of  as  ele«lrlc  Ugbl  plane 
b*K.    Niauod  VMrett,  H.  H.  fieel*  Md  Hany  Andanoa  aaoMilnte  Oh 


MONROE  CITY.  IKO.^a  W,  K.  Rwilb  kM  MUMd  •« 
mem  with  tbe  town  trustee*  Hr  tht  oaamotMn  of  Iff 
plant.    Mr.  Roush  aill  build  and  inalall  aiaiibr  ftUM  in  Alfieis  and 
Atwell.  towns  in  Pike  Co«nly. 

Klrn.VO.N'Ii,  isn.— The  Imlianapolis.  New  Castle  S  Toledo  Traetloii 
Comtiiny  |  !Mi.M,  10  petition  the  City  Council  and  the  Uoard  of  County 
Comiiiisiai>ni.>>  tai  fnincliises  to  construct  and  operata  Mr««t  and 
urban  lines  through  Richmond  and  jjcross  th«' 


FORT  WAYNF  INfi  The  C,  ni,uLi..i  >ier»  of  Allen  County  hare 
granted  the  Kot:  \V.i»  u  W  in  n,  In-.crurban  Company  a  (ranchtae 
through  the  county  and  to*u  of  .\rcr.U.  Thn  romftletr*  thf  neht  rf  tt;jy 
of  the  entire  distance  between  thii  ^Ay  jimI  \^l^ana. 

ATTICA,  IXD.— Impraveenenls  are  being  made  by  the  Allies  TrlcphoDe 
Chapmr:  A  aaw  ton  kaard  is  being  inatalled,  to  whi^h  will  be  CMnnecird 
A  M^^r  ol  nev  e^toralti  reaching  out  into  the  aurr&tinding  cmmixy.  A 
■ok  kw  baia  kum  M  Unnide  and  wilt  b«  extended  to  Independence. 

EVAMSVILU,  IND.— A  pctitJao  baa  been  &led  with  tb«  Ceiuuy  Cou- 
iBiasiOBeTS  by  property  owaera  for  an  election  to  wit  «a  a,  tH-«a*  aab- 
•idy  lor  the  tin»M<d  Vaaderiiurg  k  PoMy  Elcetrig  kaflaar  Cmmmt.  M- 
cently  ineorrorated  In  httitd  from  Evansville  to  Haw  lt«»««—y,  uMl  • 
branch   ir-   .Miiiint  Vernon. 

TERRK  HAUTE.  JNU  Th^  !ir  rj  of  Public  Works  is  *ald  to  bare 
prepared  a  report,  reci  inmrt  liir-B  ihai  tbe  contract  with  the  water  works 
company  be  cancelled  on  tlac  giwund  that  the  aervice  is  i!n  tfflf  irr  i  for  the 
needa  of  the  city  and  falls  to  gire  stipulated  fire  iucv^  ir:.  it  u  inder- 
Mobd  thai  step*  will  be  uken  to  build  a  joint  wairr  inrl  rhc'ric  liebt 
ytuM  ftr  the  city. 

OtAWFORDSVlLIX,  IND.— J.  W.  Farrell,  io  charge  of  an  engineer* 
kw  corps,  has  bcfaa  ihe  tw««]r  «f  lha  CrawteidariHe  tt  NerlhvtMera 
Tiaeiion  Company'a  Kne  batmeii  CtawteiMna  ud  Haapeaion.  10.,  br 
way  of  Aliica  and  numerous  towns  along  Ike  Hug,  SjyeaCff  Jm  BOdI  lap* 
resents  the  capitalist  building  tbe  ruad  aod  b  arrtatlat  Io  lit  tka  eOOlraCt 
as  soon  «s  Hie  survey  is  cooipleictl. 

INDIANAPOLIS.  IND. — It  is  understood  that  eastern  eapitaliata  plan 
10  build  an  electric  railway  to  connect  Grand  ilai^fali,  Uich.,  with  ladian- 
apolis.  It  is  proposed  to  touch  South  Bend,  nkiA  hai  a  1 
with  Ihe  Indianapolis  .Northern  at  Loganspmt. 

VALLEY  JUNCTION,  lA.— The  HawUyc  I  ,  rhone  Cenmr  fa  plgB* 
aioc  la|«««emcnts  and  extensions  to  its  '.c  fjstem. 

BOQNEfe  lA. — Tbe  Boone  Coun':  -.    I ;  ^  [  !i  uiie  Company  i#  planning  10 

DUBUqUK.  IA.-Tbe  DubuQue.  low.  &  Wi«»nsi„  Railway  Co«p.viy 

tM$iOaa  for  Ike  canMnictioD  of  its  pfopc  t-  li 

n      w...  ._  -  ••wd  Ihe  huiJj-ne  of  tUs 

road  will  probably  he  tshen  at  anee, 

GARDF.N  City,  KAR— Aa 
den  City  with  DegfMd  nod  lAbt, 

ELLINWOOD,  KAN.— A.  H. 
potting  in  an  electric  llgkl  JtltM  kggo, 

I.EAVF.NWORTU.  KAN.-jr—  S>»Mm.  of  .ha  ««.  of  McGuire  « 
Stanton,  of  thia  eily,  has  just  hero  sraotcd  a  ao-vcar  franckile  to  build  a 
street  railway  in  Coffeyville.  * 

BEU,EVH,r,E,    KAN-,    W.    K.    Palmer,    consuhin,  enpoeer 
City.  M:.  ,  his  ..fund  th-  contract  for  engineering  aereicea  ill 
tioo  with  the   proposed  municiHl  electric  Ilgfalaac  plMrt  far  84 
nan*  and  tpeciSeaHont  an  bl  eoorie  of  preparalloa  at 
al  Kaani  Cfty. 


has   raised  tkt 
inienirhan  tine  of  ml 


"I  If  projected  to  connect  Gar. 
h  aakklK  <er  a  francblac  for 


LINCOI.!?  CENTER,  RAN.— W.  JL  rOmet.  coMMlilat  emteter.  Kui> 

sas  City.  Mo.,  has  been  engaged  as  engineer  in  eonaullation  wttb  tbo 
6rm  of  Duriia  t  McPonnell.  hydraulic  engineers,  to  prepare  plana  and 
st^^icatHi'n^    fr'r  the  municipal  lighting  plant  for  Lincoln  Center,  Koo* 

rijiu  ani  specjncatiofi*  .>re  in  course  of  preparation. 

OWKNSS'OKO.  KV.— The  contract  for  the  erection  of  the  new  power 
hfjjie  fcr  Ihe  Owrnsboro  City  Railway  Company  hat  bri'i  let  i  ■  I  «riis- 
wonli  &  Hall,  of  Headerson,  Ky.  The  power  house  will  be  erected  on 
Sixth  and  Hathaway  Streets. 

UANVILLE,  KY. — W.  R.  Meyers  and  aiaoelstn  hsve  been  s-antel  a 
jo-year   franchise  for  an  electric  lighting   plant    in   Mi>rticc".l.i,  \V.iyne 
County,  upon  tbe  conditian  that  tbe  srark  of  iostalliikg  the  plant  begin  ftl . 
rice  anil  be  completed  within  six  months. 

MORGAN  CITY.  LA.^It  is  j^oposed  to  construct  an  dectric  light  and 
power  plant  here  at  a  cost  of  l^s.uoo. 

NEW  ORLEANS,  T.A.-  I\..i,,-r  rf  :i,^  t,,.u  Ir,rf,-...e  In  b.i.ino-.  ..illiio 
the  past   few   yr.tr^     ti  e   .Ne-A    nrl.-:in-^   N;n  -*  .y   A-    L:L'llt    (Jom-.idny    11  I'tC- 

pariog  to  enlarge  its  Claiborne  power  house  in  order  that  the  capacity  of 
tbe  fftnentiot  flMChhgtnr  aM|r  ha  iacitafad  fraia  t,$ao  ta  ikaat  Ji«aa 

horse-power, 

NKW  <1HLK.\NS.  LA.— St.  Barnard  .n  hn..  an  electric  railw.ly  from 
tbe  slaughter  house  to  Bo^nemouih.  The  (laricliis*  has  Jut  been  aekl  to 
WilliHi  J.  Kdly.  lnrtdMtiM  a<  ike  Loai!iiana  Lime 
ger  of  the  Uhe  Barsac  Caoal  C«ai|way.  who  repreaeola  a 
Cita  and  Waw  Ytufc  eapMbi'M*'  Mr.  Kclly  states  tkat  b*  ia  aol  yM  ready 
M  Bake  anjr  annMneeinnit  eonceming  the  cnnsimoion  of  tbe  line,  hat 
ma  Otft  Ikc  positive  asturnner  that  work  will  lirgin  In  a  shori  whllt. 

DEXTER,  ME.— W.  E.  Hailcton,  saprrinlrndrtit  of  'be  Dealer  EllcMt 
Ccimiianr,  states  dul  C  H.  BacheMer,  of  DcBtcr,  ana  awarded  tbe  ean* 
:  I  construgthu  ifca  ncw  power  kouM.  Ma  for  wUA  wara  apeaad 

January  30. 

ELLICOTT  CITY.  KD.  — The  c>inientioii  .iver  the  lighting  of  Elkridga 
and  Ticinity  has  h*^^.  ?''r?!e-i|  by  tlip  eim-ni^^.i-:'ri''r ;  T'-i'if  ^  Ir;  c  the  Pnta]i*eo 
Electric  &  Mansji.ictu; me  t  ■rjniri.mv .  .'I:i.:h  b.ii  ll:r  1  i  i  t  .ict  tcr  furn;thing 
the  lights,  to  reiiiaw  tbe  iocandcuccnt  lights  with  arc  lights.  The  lights 
srcr*  fonaerlr  all  arc  lampa  and  ««r«  fonadiad  bgr  4a  tfaMad  llailik 
Light  ft  Power  Company,  of  BtldnMr*,  kill  iriMW  Ika  COalml  «ia  kt  M* 
■pring  the  Patapsco  Company  secured  ll  and  vqifiesented  that 
light  tbe  section  in  (|uestion  hiotc  lilgfaiUllBj  by  using 
and  iiKreeasiog  ttte  numlT' r  The  dianfa  WM  Made,  but  did  B*l  pN«a 
v^'i-fjicvjey  to  the  reaiddits  ,  •  KlkrUdC  aad  ^nllT,  Bod  lha  1 
resulted  in  tbe  reeeitt  order. 


LOWELL.   MASS.— The  I.owell   Electric  Light 
tinned  for  pole  loeatiotH  io  various  parts  or  Ihe  city. 

ATTLEBORO,  MASS.— Tappan  Brothers  are  said  to  be  eontemplating 
the  construction  of  a  central  light  and  power  cenerating  plant  lor  tba 
bvsioesa  aectlon  of  Allltboro. 

TEMPLETON.  MASS.— A  proposition  tu  light  the  town,  preaentcd  by  tbo 
Rust  Company.  Providence,  is  to  be  given  considciallaa, 
pects  for  more  light  in  tbe  future  are  bright. 

WESTBORO,  MASS.— Al  a  special  town  meeilnf,  Mdna  B.  Wal 
Richard  F.  Parker  and  John  W.  Slauery  were 

la  iaaaaiiiait  and  f«*art  ai  ta  lha  adaiiOUHlr  «<  oMbUriiing  a  i 


GREENFIELD.  UASS.— The  GiaaaCald  Elacirk  LWn  Company 
held  Ha  anmiil  sMetlnt  and  ibe  aaoaal  iigort  in»mli  a  very  (a«s 
eoadttian  of  the  eooapaar'a  aAaba^  A  padlaa  af  lha  ijMcm  la  to  he  na- 


WESTBORO.  MASS.-^M  a  special  town  meeting  held  recemHf,  a  OW 
mtttee  of  three  was  appointed  to  investigate  tbe  matter  of  eatahlUitag  Or 
■etoiring  a  mnnldpal  Ugbdag  ptaat,  Tba  aamattlea  ■•  enmpaatd  al  Ifri' 
vin  H.  Walker.  Kekard  F,  Farker  aad  JOm  W.  SiaHnr. 

BELLINGHAM.  MASS— The  Eoan!  of  Peleeiinen  have  given  «  fma* 
hearing  to  the  Edison  Electric  Light  Comp-my.  .^^ter  some  chanRes  Itie 
franchise  waa  granted  lor  tbe  ttratl*  of  CaryrUle  and  Norlb  BaWnghaoi, 
according  to  the  plans  filed  hr  Ule  Mmptnf.  It  It  CXPCCMA  HM  ^  *in* 
will  be  strung  right  away. 

GREENFIELn,  MASS.~D.  J.  Oakley,  of  Cr.uuM,  i,  n  iliiri!  '~u:- 
vry  for  a  canal  for  the  Lam  ton  A  Gondnow  Co.  at  its  storage  reaervofr 
r.  she  Oeetfield  River  some  distance  above  Shelborne  Falls  Tillage.  Tb* 
canal  is  for  lbC'put|>o>c  of  drawing  oS  the  water  in  tbe  roeivoir, 
kia  baen  «f  ItMta  aaa  to  tka  1 
be  taiUUad, 


SAGINAW.  MICH.— The  Saginavt  Eteclrfc  Light  Company  bN  ■ 
tbe  d'Otraet  for  Lighting  Morrioe,  Bancroft  Uld  Perry.  A  power 
will  prcAably  he  constructed  al  Shiawassrr 

DETROIT.  MICH— The  Common  Council  has  adopted  Ihe  rcaotution 

apgrapriotfaig  (i.soo  lo  caiMt  the  Pahiig  ligbtla*  Coaafaiiaa  ta  a» 
pl^  an  axprrt  lo  |wc|mk  plana  far  huUdlBr  •  agadvft  ar  aak«ay  ler  all 


)•  Ik* 


BENTOK  OAUOR,  MICH.— Tbe  Si:  Joe  W»er  Traction 'Companr  and 

the  Southeastern  Michigan  Light  &  Puwer  Company  have  filed  articles  of 
coiiyilidatlon  with  the  Sccret.iry  of  Stale,  under  the  name  of  the  Benton 
llaitor  Si.  Joe  Railoay  *  Light  Company,  with  a  cipiul  stock  of  $1,000,000. 
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CRANl>  RAOHS.  Mirn,  The  t.Fiiral  Mk*ir»n  R»i!i<>»d  CMpnr. 
i1  is  re|vmr<l.  Inn  iHrin  mergej  by  *!.lr  inlo  llir  Craml  H.ivid«  ElccUte 
R;iil«>a)r  Company,  oliicli  i.wik  niihl  <■(  way  for  a  Unr  i>(  railway  {ran 
GraiMl  llavrii  lo  (Jrmvrl  Kapiih.  ttien«-  iIit.>ui(Ii  jeveral  mher  lown*  tn 
ANptttik  The  pnrc'iaxe  ati^t.  it-.<-iii<lrH  a  rii{hl  i>f  u.iy  front  iliiii  cicy  throURll 
Btttle  Crerk.  i.<i)<l«aieT  and  Caradc 

ftuM  in  Uhio.  tenejn  tavc  bfia  made  ior  jae  laUak  i7S  •><>»  <■' 
wbicb  are  (iwM,  Jcmatah  W.  BQinMn  ii  pmMM  •f  Oc  Grand  RapMl 
KIcciric  Caapanr. 

M.%NKATO.  MINN.-Tbt  HmImio  Ga»  k  Ebeirie  Udw  Coawuty  Jiaa 
iacrmed  iU  tttiui  aMtfc  {Mtn  <a2j,aaa  le  HM,«att  In  lie  parvwe  p< 
noftirmmcnt*. 


CASS  >..\KK,  MIN'N  — W.  r,  .vcliroo.lrr.  of  Banldi*,  «flM*  thu  il 
Ii  pra^Mi-d  lo  c<m»tnic*  a  datn  acnna  the  MiiaUaippj  Utftr  (#  dewlap 
power,  wliitli  «iU  he  u.lnMnilted  lo  Deinidji  and  Cal*  Ll^  M.  D.  Staiwr 
and  F:,  Flnurcruis.  of  Itetnidyi.  air  uid  lo  be  inicfCMtd.  TbC  protaMe 
ci»t  of  the  profio».i-d  vfurU   tt  c-»lin^n''-f  2* 

WESSO.N.  MISS.    .  11  /.  i.  ,  :  U,...,,  ,i, ,,:,„,..•  M  build  an  .U-vlrlc 

railway  lu  cixnicct  W  itKjn  « ihi  Mmu^m^pi  t  rnlral  hailfijl  The 
power  will  be  fuiuishrd  lijr  the  VVr«»  .»  ekeliir  light  plant. 

JACKSON,  Mlb^,— Tbc  Jackson  Snert  l<iiil«.iy.  Ushi  &  Po«rf  Cam- 
pnV  fea*  ««irdcd  to  (be  Lcnnrd  &  Manm  CDnstruciwi  Company.  Chka. 
^  in..  Hw  <ciMraet  for  coannacting  iik  |.ro|H<M'd  nrw  power  hoate. 

aiLUNCS,  MONT.— TbC  fraacWw  »(  ib.  Mil  liiiKJ  Water  Pmrcr  Com- 
pany M|iilc«  durinc  tkr  pr«««il  year.  The  plant  suppllta  kodi  water  ani 
llxhl  to  the  city.  Il  ii  prahaUe  thM  ihf  ckr  wW  tahe  Mcft  tMTWd  te- 
•lallini  a  syxeni  of  iti  own.  Titan  are  tenia  dbciuwd.  whkll  iMctede  Ac 
coRMruction  of  a  lirailgair  15  or  jo  mil**  up  Ihe  river,  with  milMalcid- 
ing  to  leu-rvinri  or  »«tlili,r  hiiin.  in  be  placed  high  on  tfec  tlMFa. 

J.\(  KSOV.  MO  Ilid*  will  be  rrceivcil  until  Febrnary  15  by  Mayor 
Edward  H.  Ifayi  for  fiitniahinn  material  and  inuallinj  a  complete  water 
and  liuhl  plant  for  the  ciiy.  Ilirnm  Phillipa.  <ii5  Fri«o  Buildinj,  Si. 
L<»ui!i.  Mo.,  is  conftulti»K  rnKineer. 

ST.  LiUJIS.  MO.— TbC  Si.  Umii  &  Hillibuto  Klcciric  Ra.lway  Com- 
vmy,  _«Uch  i>  to  oonMruci  a  rand  frOM  St  Lodii.  to  IlilUburo.  ii  now 
arranciDB  lo  daaace  a  jtnpoti  ateanon  of  dw  road  from  Utllaboro  to 
Biuiurrk.  It  it  undrritood  thai  ihr  cootlMny  law  aecarcd  Mfltclcnt  (ttodii 
for  coMif  ici.,,  the  road  fr.,i„  S".  Laaia  t»  HIIMoiV  aad  Ifee  work  of 
buildinii  will  be  Marled  nixl  month. 

tJRANrt  ISLAND.  NKll^rian..  apccifieariona  and  cM^giatn  of  COM 
b»«»  been  pr<t^r.-d  by  W.  K  Palmer.  roniiilli.iK  engineer.  Kansas  Ciiy. 
Mo.,  for  a  c<ini>iiind  rl.clric  lii|htm(  »rd  water  woftca  plant  at  Cr^md 
ItJand.  logcUtv-r  wirh  a  complete  clcctrk  ligbting  ■fttcnt  for  tbb  cit/. 
Fhns  and  worificaiMM  arc  on  file  at  Grand  Itland  and  at  tb*  aAee  ol  lk« 
"■ifatil  at  XwDMl  Cily. 

J^VEIOCK,  NEV.— The  chiltna  arc  ia  frror  of  Inslallnnt  an  electric 
UtM  vtttt  In  eaan«««l«n  aiKh  |]m  M«  »«lcr  worka  n^iw  biinu  in- 


CAMDEN,  N,  ;.— Cky  BmtaMr  L.  E.  rarakani  it  Mid  to  have 
aaiol  the  cow  of  a  liiMiac  flaat  iw  fniwlyl«(  d«a  arc  Uafa  and 

illcandrH.c-ni  lamps  al  tlay,ODO, 

Sr.AHRKJUT.  V  t  Williini  Tab-ir  Parkir.  of  Uulo  Silver,  ha*  keaa 
raKaged  in  initiuu  lighi^  □<  w^.y  for  the  coiiMnictaon  of  an  HfCttle  tail- 
way  txtwreii  K.-d  liink  and  Se;ibri«ht  It  ia  aaid  that  a  •imr  from  S«- 
krtvht  to  lyiiii  nialirh  and  Highland  Drach  may  aUo  be  uiidrrlalim. 

PASSAIC.  .N.  ;.-  Aiwniblyman  Wrjghi  baa  iniT.iL'ucf  1  ..  hill  i.>  enable 
th*  city  to  t-^vic  ttno.ooo  boiidt  for  ihe  constructiu  i  -(  municipal  elec- 
tric ligbiiua  planL  Tim  point  baa  b«n  raiaed  that  thu  amounr  would 
m*  be  enongb  to  renatroet  aacb  a  plinl  a*  would  be  able  to  comiH-te  with 
(be  PnbHe  Scrriee  Ccfpotaiioti,  and  tbc  qanlion  it  creating  a  li>riy  di. 


CAWOEN,  N.  7.— W«ck  bis  bwa  ilartad  on  a  powor  hooie  for  the 

Writ  Jersry  &  Seashore  Railroad  for  the  rlecliic  Hoc  to  be  oaMtmctnl 
between  Camden  .in,|  Atlanti*  City  The  Stirling  ConaoUdalcd  BoRcr 
Company,  which  ha.  the  oaMract  for  inatalUnc  It  boU«l»  in  the  power 
botite,  haa  bcKuo  work    Tbc  Ocnctnl  Eltetile  Caaqny  i»  dniMiw  spec* 

bcations  f'>t  the  Kcnt-faloi. 

SERGEANTV'l  l-f.K.  \,  J. — The  coniniitice  of  farmers,  composed  of 
Wesley  A.  B.>.liiie.  1>.  <).  Mrtnll  an.)  I  rank  W.  Venahlr.  .ill  ol  this  vi- 
cinity, I*  merting  with  imrxpcctril  lucceaa  in  cmvaMing  the  property 
*■"«••  (or  righla  of  way  for  ibt  propoank  electric  railway  beiwcrn  Lmm- 
bcit«flie  and  ncmtaglon.  Practiaiar  all  tbo  i4|bM  of  way  win  be  i 
ft  it  ntpacMd.  of  Bold  for  •  i 


■OVTB  IMtAMGE,  M.  J^Tkc  vHbiic  nf  Sonth  Orange  has  decided  to 
talw        tatrard  ««tibliiblnt  a  nraaldpal  cheiric  light  plam  for  lighting 

tlW  Mrceta  of  Ibe  villairr  and  furnishing  current  to  prWolC  OOOItUacrB 
an  tbc  wnc  plan  as  w^ii-r  t>  supi>lied  to  houteholdera.  The  le^ataliira 
enfiimiltec  of  the  village  board  of  trustees  haa  been  instructed  to  proceed 
without  delay  l»  draw  up  n  bill  for  iiilrodnctlon  in  Ihr  Stair  Legialatuiw 
wbicb  will  give  the  villaKe  aulhorily  to  conxtruct  and  maintain  a  munlci- 
pot  ^ant  Lately  tba  villaic  auihotiiies  have  brrn  allowing  the  Public 
Sertdae  Cocporatioii  to  lay  OCiiduiia  and  do  buaineia  m  the  village  withoot 
•  frnnAiia  or  triibaM  iM  payinc  (h*  «lllifc  anylMnc  or  a«an  ■iiat>' 
artreinK  it  aipuHt  haniL 

I.ANCASTKR,  X.  Y.  Tbc  Villain'  Tm»irr*  bavc  ■ranted  a  |*yoir  con- 
tract to  Me.  Frylcr  for  liphling  ibc  aweela. 


YONKEM.  K.  Y.— Tbc  Oaard  of  AMaraca  have  voted  in  fnanr  of  ib« 
city  ownini,  ewtipfdat  and  opcraifaig  a  atok^  akctite  Kiht  flaat. 

JAMESTOWN.  tS.  D.— Tb«  .fottbwaCcm  TUepkoa*  Enefcaiv  Caia. 
pany  is  ctMMCBflMinr  an  cxtcnuon  of  !■«  aervlce  to  Splrilweed  Lake. 

SHARON,  H.  Y.— The  Shraaniro  Midland  Street  Railway  Cooipmy  I* 
planning  lo  eoniimet  acvrn  v.,k,      ntad  ta  the  ncanay  of  Skaian. 

nROOKnTI,  N.  v.— Hir  n.  ar.1  AMermea  bin  paaad  an  ordinanM 
fi^r  an  i^sue  of  Mtporalc  stock  to  the  amaant  of  (lySsMM,  i*  amboriacd 
i,y  the  tWiard  of  Eathnaic  for  pfaKtns  deciricil  condnctota  nadttfrauad  la 

I'rooklyn. 

CTK\\.  .\.  V. — .Xiinounciinrnl  has  been  made  by  ihe  Central  New 
Yolk  and  F.mpiie  Sl.itc  Tcleph me  Coiiii«ini<».  that  jointly  ihey  will  e«- 
prod  |t,5oo.o«o  in  iS  coontiea  tbi«  year.  .\  sum  of  laoo.ooo  will  be  set 
aiidr  for  Ibe  cnaMiabnciH  of  ifa*  ataiiona  and  the  real  o(  the  aaieum 
will  b«  deoated  la  enienidina  ai^aya  aad  otherwiae  dercldpinc  the  eaiM. 
lac  ayateai.  Tbc  Centml  New  York  Company  will  tpctid  from  llSiOOo  lo 
ISOvniio  at  I'tica.  inmlly  in  anbwaya. 

BROt''KL\'.V.  .V.  V. — A  plat!  for  a  truriicipat  electric  railway  in  Ibe 
eastern  <listrict  of  Drooklyn  and  Crerntioint  has  been  inaugurated  hy  Itor* 
ougli  Prrsi^ltnt  C-ikr,  The  .i:lirTn'.-  m.iy  br  the  mrans  of  Trlirving  one 
of  the  congested  parts  of  the  caatern  dkstrsc:,  and  if  carried  out.  will 
cMabliab  *  tUtcet  electric  railway  from  Qooonr  County  i"  iht-  liuru  ri  h  < : 
Manbatian.  It  anbodiea  the  cMniaion  of  Grand  Street  and  the  opening 
of  H»  eltciric  railway  into  otic  of  the  rapidly  irawing  afctlmia  of  Owcom 
Bomnalii 

lyOSS.  N.  v.— At  lit  quarterly  mcctloa  of  the  Waync-Uoatna  Tele- 
phone  Company.  Gbncnl  Maaaflcr  John  A  nriKoil  prefcitted  (he  <!«*>• 

lerly  riport  of  the  company,  sfaowinc  f.el  earningt  ol  the  t|uartrr  to  hr 
at  the  rate  of  ij  per  cent  on  the  ^apllail^atJo^  of  $.jui>,f^.io.  Director  Kelley 
secure.!  the  adt»l»ti.tn  of  a  resolution  to  i-xprn-l  itarl  of  the  suridna  nniler 
direction   of   President   Pirscoll   in  eKlendiog   toll  lines, 

CAKRINGTO.V.  N.  I).— A  b^.n.l  issue  of  $lu..).-o  has  birn  votid  by  the 
citirtins   f-ir   ihe  eons'ruclum   of  a   municipal  electric  light  plant. 

NKWARK.  OHIO.  — Thi-  Licking  F.l»  iri.  I  clit  .1  p.«er  Company,  of 
rhiv  rity,  111  which  .s  ntiinhri  of  CoIumi  i  i.  [  .i--.-.  .11 


'csted.  hw  de- 


eded to  errcl  a  new  jiower  lii.use  at  a  \:<jil  ol  ^lH.;ut  itoo.ooo. 

t  lll.CM  111  >,  OHIO— The  lairfiel.l  Ttacuiti  Coiiiiiai.y  has  file.i  an 
aniendmenl  to  its  charter,  which  pros'idcs  for  Ihr  conslniction  of  an  elec- 
tric railway  (n-in  l^nvastrr  to  Millrisport,  o«t  lltickeyr  Ijike. 

MT.  V'EkXItN.  Oilit). — All  ordinance  has  brm  prrpareil  and  intro- 
. lucid  .It  the  ("..itncil  proptising  that  the  city  issue  h-^nds  in  the  sum  of 
SiS.oou  for  the  purp<nc  of  building  aiwi  oiscralini!  a  uuiuctpal  ctecIrK 
li|M  plaat,  and  that  tbc  miller  of  tbc  boml  iaaae  ahonld  be 
to  a  ««lc  of  the  peaiile  an  Mirili  aa. 

HELAWARE.  OtIIO.— The  otoebboldeia  of  the  Ciiiicna* 
Ccwpany  M  their  aaaaal  nwrting  iMlccted  ibe  board  of  directors,  ft  wat 
.  haiM  more  tines.  Thr  liilaiiciiil  irl^xt  thowed  Ibe  finances  of 
to  he  in  cscellt-nt  condilnm  .\t  the  begianing  of  iii'>s  there 
were  l.jai  lelTlHine  in  nervier  sml  dtirii.c  tin-  year  t-17  were  installed. 
Sevi  n  >far^  .i^.j  itie  company   was  started  w:th   l.io  tclndi..ni», 

STROITM  OK r^.-  Th*  elecii  in  10  v.^te  foe  hODda  lor  the  canauticion 
of  iiatri  .<  rk^  m  I  an  cii'iiiic  light  |.l.iin  wat  carried  by  a  large  mainrliy. 
Tlir  plants  will  Uf  operaleil  hy  the  city. 

WATCINGA.  OKL.V. — M-  .N  Kail,  fonsoliing  engineer,  of  .Musko^iT. 
L  T..  writes  that  the  dale  of  opctjil«i  the  bids  for  constrocltng  an  electric 
light  plaot  and  water  aialn  eMcnsiona  at  this  place  has  been  extruded. 
The  hida  were  10  bnve  been  opened  hn  February  ».  G.  E.  MonrV  is  Cily 
llerk, 

SHAWKEE.  O.  T.— The  City  Council  here  has  under  eaattdnatloa  tha 

nutter  of  grwiting  a  fraischtnf  lo  the  Shswnee  Lighting  Company  for  a 
periisti  of  iwet-ty  one  yearn.  I>.  T.  Flynn  is  president  or  Ihe  company.  Il 
l..i>ks  if  the  fr:i<-ri>i<e  will  bc  (ranted.  The  now  Iranchiac  reducca  tba 
-,irice  of  incar.  I      M  I  iihw  fron  *s         tn  IS  cciita  and  of  ire  ll|^ 

from  Sfl  to  $7  per  month. 

McMINNVILLE.  ORE.— IL  S.  Malimey.  City  Kecfler.  wiiles  that 
ho!,  (or  the  construction  of  the  electric  tight  plant  have  r>^i  r-t  Heen 
called  for.     The  pfohaWe  coat  of  construclion  is  estinia'rd  *•    -  1  ■   '  '  . 

pnRTT.ANr>.  ORE.  -The  Pacific  States  Tclcpht»ne  &  Telegraph  Com- 
pany is  considering  plans  fo^  the  entire  teinoilclling  of  the  system. 
It  »!»  profMrtwl  iM  iostall  the  central  energy  ^yslcni.  and  tlic  avcrhcad 
ateet  wirea  wHI  be  replaecd  by  copper  wiica.  The  coat  of  Ihc  pripaiid 
Itaptovemcnta  is  cMimaled  at  tiso.D«o, 

TIIK  DALLKS.  ORE.— The  Interior  DerelopawlK  CcupMy  his  made  a 
tiling  oil  water  to  Ik  taken  from  Ueacbolco  XWer.  near  Sbam's  bridge, 
abont  JO  mac*  from  the  mcnih  of  Ihc  river,  ft  it  the  purpose  ol  the 
company  to  lahc  the  water  oul  of  Ihe  fiver  at  the  point  where  it  haa 
made  in  Bllng  and  carry  it  in  flumes  about  two  irll«.  whifh  wil!  give 
it  a  f.lll  of  some  51!  feet,  and  there  etlahli..b  a  hydro-electric  ■,"  i  lant. 

The  pi'Kcr  p'iit'l  at  White  River,  owned  by  llie  Wau-o  Warehouac  & 
Milling  Company  i!  now  laa.d  to  its  full  capaci'y,  iumi.hing  light  and 
1-nwer  for  Tli<-  Dalles  and  Itufur.  and  thitc  ».  a  good  field  for  another 
plant. 

HAKRl.'«liURG,  i'A,— Mayor  Ctoaa  luu  signed  the  bell  UlK  ordlwanoc 
of  the  Central  Pcimtylvani*  Trnetian  Company.  Conainietian  work  will 
bcflin  in  Ibe  tpiio^ 
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DANVILLE.  FA,— TJie  VMtarr  ft  Sakwy  Bktuw  lUOmv  CMh 
JUmr  Imi  b«Mi  vmimA  m  ctMlba  ol  its  dntcr,  wfeicb  dvM  il 
to  txlend  It*  line  fnm  D«n*Dle  to  CtowiiM, 

MONONGAUeU.  PA.~Surv«7on  WW  new  M  wwk  on  Iho  Wot  8lMt« 

iroSIr^  tine  to  be  conurucit'.l  hrintrni  tMiioni  Bod  Blick  Dluwnd,  and 
itirr  ^Muriuicc  is  given  ih.ii  tlic  rtAAit  will  Ik  nulnd  lo  Cdnpletioii. 

WILKESBARKE.  TA  The  Wilkroh^trr  &  ll*rlrtoi!  RiUirkr  Caapany 
•lAlr*  lliAt  «6  9i.>4»ii  it  rrrctvcs  iMTiniuiun  from  tite  Coitndl,  It  wlH 
begin  the  ciuiitruytinn  i>f  the  itrnpo<«-tl  extritniMi  to  A^hlev. 

I)l"NLO.  PA.-  Simuel  Lemharl  and  Pi.  C.  F..  lUr  ..  1.  01  Johnstawn, 
*nd  Joint  )'uw<rtt,  oi  Uiia  cii)r,  «e  ntportcd  ta  kiivc  |>uic>iual  tlw  planl 
of  (lie  Uunio  Ekclrle  LitM  Comtnv  fot  WW  cMrad  Ibc  •vMcm  to  Llan- 
fair  m4  SoUju 

DOYLESTOWK,  FA— Th*  Malic.  L>v,le.iowa  k  Ntwinpe  IMtwsjr 
p'l  aoiio—  br  a  i%kt  of  my  ibcuutig  ■ 
I  Iqr  ihc  Coraon  Coomeil  M  in 
^iiteWlo  be  iCiBcplod       tlw  ciMttpOttj, 

LANCASTER.  I>A.— Conitruction  work  on  tlie  I'hilatldpUi,  CdMCMttto 
&  Ijinca^er  kleciric  Rnilwny.  tu>«r  in  operation  between  OwtcorUle  tttA 
I'lrkt'iburi.  i«  tu  be  roamcii  in  Uw  early  iftrtag.  It  is  tiipiclod 
it  in  operation  an  far  as  Al|lai>  br  mHvumUt  Tko  i)ac  will 
be  built  to  Lancaster. 

MEDIA,  I'A  — Tlir  .Mr'lia,  Mi<l<llelo»ii  &  Ai-un  KUviric  Railway  Com- 
paaf  cxpccis  10  extend  iCa  tiroes  to  Village  tireen  and  Rockdale,  where 
OMMMiM  Win  moMlir  k*  DmIi  later  on  with  ■  bnach  e{  Uw  PUIad*!- 
(bia  It  Wed  Ckcitcr  Tnelioii  Campanjr'i  line,  wUcti  it  ia  expected  WW 

MXWTOWK,  PA,*-?!!*  rout*  of  Ih*  prapoatd  asttaaloa  «f  ib*  New 
Jcfsey  &  Pennsylvania  Traction  Company'*  hnc  from  this  b-iirouRh  to 
HnUwro  and  Willow  Ori^ve  hai  been  prsictK-alljr  decided  upon,  and  it  i« 
cxpecird  that  t^ork  wilt  bcf^in  in  the  spring.  When  complcteil  lo  billow 
Crov,'  1.1.  ^,11  >rit  ilM-  nioMl  'lirect  and  iiukkeU  cooncctloila  boNMM 
TrentoD  and  Philadelphia,  thotlfcb  not  the  shortest  line, 

MECII.\NICSBL'RG,  P.-\.— The  Secretary  of  the  Doroanh  Council  writes 
(hit  all  bidt  t««c)vt4  («f  ligbtittg  have  be«n  returaoi  asepcaed  and  tbal 
nothing  furlber  will  bo  done  aalil  iht  loMiaaiaatiMi  at  Ibe  OtaBcil  in 
March. 

nr.Al 'INC,  P.\.-  Thomas  >.,ii>  :.,  -l  !  rKm-.r,  .mi:  tyiua  Q.  (mldin.  of 
Readiniu  lepmcniing  a  syndicate,  reernily  piircliaaed  the  ptopttiy  «i  tb( 
Uaiing  Kacb*  Bkatris  luawair  Gbmpany.  i*r  tijinaa  at  paUic  MEHon. 
In  addnion  to  tlw  ta].i>o*,  the  mtrebMen  win         to  Milafr  •  l4.«e« 

M9l1VI0f  and  about  St.ooo  intcrcac.  This  comjiany  was  originally  formed 
hf  twtMy  rr^Klri.r^  of  Pottstown,  with  a  capital  stock  of  lio,oiH>,  and  the 
line  was        nt-d  J  iiir  ig,  1894.     Inability  if>  compl^'te  tbf  *y^teTn  by  ex> 

tentSipt:  Unr'  i^i  S.'.i!iip  and  Boyertown  .:  i.t  grt  lernn- 

nua  hay  aiwaya^  bandicapi>ed  the  coriioratiun.  .\fter  title  has  been  passed 
on  February  t6,  it  is  the  intention  tp  reorganise  the  contpatty  under  the 
Banc  of  citbci  llic  Kiacinc  Kuclu  Traction  Cvmpanjr  or  the  Mgotgantcrjr 


bat  anlMd  tm  •  frandilio  to 


line  to 
«  Berbi 
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S.  C— The  ColnaiUa  Street  Rillnar,  Uabt  It  Vvmm 

vi«v  (Outts  drawn  for  a  hands<jntc  new  ^^wrr  plant,  and 
ill  b-:  ready  with  their  specibcations  n.  .1  it  ircr.  fhr 
.r  ill  be  located  on  the  banks  of  tl  r  <  m  il  mrar  :ti^  cily. 
SI'  It  Is  rumored  that  tb<  titin.Tn  .ni  J  L.|_^i^l?•.'  wpr 
4»l  VVatcrtown  have  raised  a  bonus  of  S.Joo,o<ai»  tur  t^e  i:»rthwciitern  ex- 
lenaian  of  the  MinneapoUa  &  Si.  Louis  Railway  from  WMtlrlemi,  pMh 
vMad  Ibe  road  nuta  op  to  Gmton  instead  of  AberdeeD. 

OQUniBIAs  &  C — Apf Kcalion  haa  been  filed  here  for  a  charter  for 
tbc  AagoMa  •  ColuniMa  RaHtrajr  Coiopany,  wtakb  i«  a  definite  atep  toward 
the  lonc-talked-of  cxtettsloa  «rf  ibe  AugnaianAihtn  olaelrM  taOwty  to 
Columbia,  The  appltcanu  are  JaaMi  V.  JadnOD,  fefMnl  amiftr  H  Ibe 
.\-jBij^[a  '\il<<ri  .ty  Sc  KVc'ric  O-npany,  and  others.  The  new  corpora, 

tor.  l;Ior3:^■^  in  I .ilvf  jvtr  t.hr  .\ .is .1  ;(a-Aikerl  line,  3j  miles  long,  coo- 
nc«un«  Augvuta,  Ga,.  and  Aiken,  li.  and  to  build  j>  BlUc*  of  mad 
into  Columbit.  U  aiba  tar  anthofltr  to  tiw  ileui  «r  dectridly  m  aieilm 

power. 

MIi>I)I^BROOK.  VA-— The  Virginia  Valley  Traction  Conifi.ii-.)  Iir-:. 
lit  anaual  stockholder*'  aeetins  laat  week  in  Suiuilou  and  elected  the 
toUowinj  oOoen:  J.  Franb  CUtMier,  piatdcMi  J.  IL  -Sailer,  int  «iw 
P.  H.  HmuOt,  aoenwl  ttiiiopreaidant;  H.  &  McGMTt  Mmttiy 
Tbt  mpM  aiock  will  h*  laenaiiil  fton  Itaa^aoo  to  fa|*H 
•on.  It  il  ialcaM  ta  pMb  the  eaierpcite  to  eamplclwn, 

BRADFORD,  VT.-~The  power  plant  of  llie  Bradftod  Bkdgie  lighlinK 
Ooniiwny  has  been  put  in  Micccssful  operation  and  Bradford  aad  Vowbtl^ 

are  nr.w  lighPf  t  fmni  the  it- w  plant.  Tile  plant  is  run  by  water  power 
ar  '.  iti  (im,riii  i  ri  iijinKi  I  ,i  capacity  of  5,000  lights.  Netolialion* 
art  under  way  with  the  neighboring  viUaaes  af  Havcriiill,  North  Haver- 
bin  aod  Pairlto  to  Mfply  current  fur  lieht  and  power,  and  It  b  ptMtit 
that  the  aecesiary  extensions  wil!  he  ni.a<lr. 

SEATTT-^.  ^^H  -I'lans  are  said  Ut  be  in  coiirM-  of  prrparaltun  for 
Ibe  erretii'n  oi  &  sub  autiim  foi  the  I  rciiMinl  I»i*1rict  of  the  city  lighting 
departniri^r 

SPOKANE,  W.ASll.— The  Kockfuid  &  Mount  Hope  Teleiihone  Cotnpany 


OLYMPtA,  WASUv— Tbc  annaienKat  of  the  Olyn.pia  Liabi  *  Power 
Conipaiqr  innottnert  that  tha  compooy  h  tnlaritinn  its  plant  to  a  eapacstir 

of  3.00D  hp.    The  improvement  will  be  eompjeted  thin  eotnilig  f.tll. 

COLUMBIA,  WASH.— A  tetcpbMic  franchiac  has  been  granted  the 
Eiat  Uai  Pbln  Tetapboae  Caaqamr.  The  b'ac  will  Man  (M*  of  Vaa«M»- 
««r  aaincba  and  (allow  lb»  Mil  PhUn  road,  irilil  biandMi  runninf  to 
FMlM'a  Lndji«  and'  the  Hannanjp  aei|HHirb««d. 

CHSYENMR,  WVA — ^Flana  are  teinc  dlaeuaaed  for  the  farmallon  of  a 
ci'tnpany  f^ir  the  t-iiri'me  nf  purcliasitie  and  combining  the  electric  power 
Jilant  at  llouldcr  with  ollters  in  the  larger  tLiwns  in  northern  OiK*r:ido. 
WilHnii'  f  n.irker,  '"^f  the  electric  'l'-'^^"^ent  of  the  Denver  Gaa  &  Elec- 
tric i  I 'ni:i.ii:y,  and  Joseph   J.   lletrtv    :..  f  :  :u    lienvet  rr)iresenlatlS'e«  .if  the 

aynilicale,  which.  It  it  said,  will  he  prri>ared  t«  spend  fa,ioa^oa  in  carry- 
ing oiH  ha  plana.  Il  is  alao  proroaed  to  bnHd  an  decide  tiUwar  bum 
Dancr  to  Cherennc,  Wyo. 

VANCOUVER.  B,  C— The  Bittirit  Cohaabia  RaHw  Conpiar  If  pn. 
parlMg  the  aHe  far  ita  ntv  aitb-stalimn  nad  cnr  baiw,  bidi 
he  invited  iamwdloMlr, 

FORT  ARTHUR.  ONT^Tke  Toim  Chmdl  haa  aiail 
the  prwrmaiai  Ifiialaiure  for  pcnaMon  to  bnltd  a  belt  Ha*  atrect  ralL 
way  Ibfouth  ibe  mtdtntbl  poriloft  of  tb«  town. 

PORT  WILLIAM.  ORT<— It  h  hM  Ibal  tie^o  wDI  he  cnpeadad 
fhia  pear  in  iniprarin«  the  teleidHMC  aiMen  of  Poet  WilHaai. 

OTT.\\\  A.  ONT- — The  improvements  which  the  Ottawa  Electric  Rail- 
way  t'-mpany  intends  making  at  |tritannia-on-the-l.nke  will  include  the 
CKIrniiion  of  the  pier,  erevlion  iif  a  club  hoit'e  and  the  enlargement  of 
the  audit«riiim. 

ST.  JOH.V.  .\.  B.  The  sub-cunmittee  of  Ihc  .Safety  Board  has  de 
tided  lt>  employ  Ross  it  llolgate.  of  Montreal.  Que.,  to  prepare  eslim.lte4 
for  Use  conatrtictioa  of  a  liKllting  pUnt  for  tlte  streets  and  ptibiic  build* 
jnfa.  An  catiaiale  will  alao  he  prepared  lor  preearini  water  poarar  fran 
Sihwr  PaUi, 

ST*  JOHN,  N-  It  M  the  nnruinl  nieeting  nf  the  Maine  8t  New  Rruns- 
wlcb  Power  Company,  at  St.  Johji,  January  ij.  ii  was  decided  lu  begin 
wrark  at  oiMe  on  the  ennilmctlan  of  a  dam.  and  it  is  expected  ibot  bf 
NoveaAcr  i  power  will  he  amiiiliod  to  Aadsecr,  Perth,  Ftortmetaie  and 

other  (Hiints  on  the  .'>t.  ,I<thn  River.  J.  D,  Scely,  ol  St  fohn.  is  seeretBTT 

of  the  company, 

AI.ncQi-ERorK.  N.  »!.— The  Colotado  Telephone  Company  h  ptam- 
nine  to  erect  a  ti  w  boJldiap,    The  Uae  hatwaeu  Dealer  and  tbb  (ity  it 

nearly  compl.  ted- 

EST.\NC  I,\.  N.  M.  The  lto.ird  of  Trade  at  its  List  meetini;  took  up 
the  roattri  of  oiaanising  a  company  fitr  the  ptwpoaa  ol  bittlding  a  local 
telephone  system.    .\  committee  consisting  of  J.  W.  Caebelt  and  If.  R, 

Rose  W.-IH  appoin!<'d  to  look  iiit<»  ibi-  tnaltrt. 
rAtKKRRV,  MAN.— The    T.iwn  (  '>inn'll  i>  tr|>"Tled  to  be  eoMMerbw 

the  qitesti*jn   nf  constructine  an  electriv  liitht  plant. 

WINNIPEG.  MAN.— The  date  of  ojicning  of  bid*  |.>r  •.upplying  two 
5otvhp  eii-ctrtc  jtrneratora  baa  item  extesuted  froai  l*chniary  la  to  Fchmary 
\  I  ue^s  all  bids  10  AlderBMO  J.  C,  Gibieiw  Chair  at  an  of  rira,  Water 

;ri,i  1  t^  it  Committee. 

WINNIPEG.  MAX,  r.  I  hambefl«ni.  inaiuger  of  the  C-f.ii  I  alia 
Power  Company,  ol  Manitoba,  ^lales  that  il  is  propined  to  derelop  at 
preatnt  jo^ooo  hp,  which,  ntay  be  increased  uWaiaMlp  to  iiio.ooa  hp.  The 
cost  of  Ibe  work  wtll  he  alxm)  t.t  .(•oo,u(»j.  Bida  for  conatrucUon  will 
probablp  be  reetivid  about  Match  1^ 


UTTLS  Root  ARX^-Tbe  Otarb  S  Si.  Paul  Telephone 
baca  taeatpantid  with  •  capital  of  f  j,oao  by  A,  C  Biayiock  an4  < 
Ibegr  wU  •anMrnsl  and  opoMo  •  MJaphaac  Mm  to  Ib*  aotthan  put  «f 
Frinhlta  GwiMr  lad  ibo  iomhm  part  of  Madlaoa  Couaiit, 

COLORADO  SPRINGS.  COL. — The  Empire  Water  &  Power  Company  h,iti 
died  Oilhitea  «t  ineoiparalion,  alaiing  its  capital  kiock  to  be  (1.000,000. 
The  company  will  construct  refcervoJrt  above  firm  M«.)unlatn  Falls,  tbc 
power  ^  -rci-rcl  to  be  used  for  manuf.-ici ll i  iiig.  lighting  and  other 
purposes.  \\  ul.am  A.  Otis  and  George  A,  T*h  arc  aiTiiji*^  the  incorjHi- 
ralors, 

NAMP.\.  IDAHO. — .\  recent  concern  to  file  a  certificate  of  incorporatM»n 

il  the  Uewep.  Eleeirie  Lipbi  k  Fewer  CotapaBf,  havlac  a  e^ifial  aioch  of 
1 1.000,000. 

aUOTTON.  INn^^AiUdM  of  iaeafporaikia 
MHimm  liMitaMB  *  ruamg  Nt  the  Tbcrio 
iBMrpatataip  ol  wbM      Boity  VtMiM  and  A.  P.  aad  C  K,  Kelkp. 
The  eawpaai^i  ctpHd  I*  tM,«aob 

ritrrACO.  TLLw— Tba  Haah  tlpbi  Canvaap  baa  bMH  heatpaiatad  bcic 
v.i:ii  a  riiiiitai  of  fiwaoo.  Rwifii  WN**  la  aaieoc  tbon  ioMrcMtd  bi  the 

new  concern.  . 


Uigitizeo  by  Googl^ 


ELECTRICAL  WORLD 


KlHSIIAN.  IU»~-W.  D.  liodjaj,  Tbonu*  Dtiata  and  E,  J.  Phclui 

CNipMy,  MptalMqc  Jl  •»  *i.|M> 
gramCgmO.  m.— ne  ranmsB-Slcmt  CgopMy.  af  lUi  city,  Iim 
bita  iuMiMiMtd  for  die  fnrvam  «r  coaiaedUc  •  kaatiai  Md  li(btiac 
buuneH.    Tile  com^ny  ia  apiuljaed  at  liWBM.    IMk  V,  FWMMm 

it  ooe  of  th«  ineorporaton. 

CHARLESTON-,  tf  r  -The  ^fa1t(.Ml.  ShelbyvIIIt.  Vtom  k  HiUaboro 
TrKtion  Cenpao}  bai  brcn  iimipcntcd  and  its  principal  olEcc  will  be 
locMd  in  tU*  city.  Tbt  company  ii  catiilaUatid  (t  «ie,eoa.  and  wOl  eoo- 
"  '  »•  HlUifcdto.  W.  T.  CMtr  Md  W.  T. 


simnm  cbove,  luu-Tte  Spriaf* Grovt  Telephone  Company,  with  a 

capAal  of  kia  bm  iMOrpented  by  Jowph   E.  Meredith.  An- 

MB  SetMttr  and  Henry  C  Saaet 

SL  PASO,  lUv— Ha  Onad  Tekplwite  ComiKUiy  baa  been  incorporated 
*Wi  a  «iplul  af  «i,iaa,  Ha  hicairpantoi*  arc  E.  P.  AnaMranK,  J,  C 
HMnm  uttC.*.  Oaa. 

JASONVILLF..  IND.— The  Indiana  ElectHe  TrammMM  CmpMy  hia 
Sled  iia  certificate  of  incorporation,  indlcathtf  lU  caftttt  alack  la  te 
♦»5o,ooo,  and  o»m'.ns  th.;  tV,:i3uir,{  .1; :r,t-.r!-  Thouiaa  Dtinean.  Howard  I. 
Hyatt  and  Williacn  ii  Hi  ,  ,1  ri;<r  T.v  c,  .  ,pj,ny  will  build  and  opn«la 
an  electric  plant  to  luiikuh  feeas,  iigJit  and  power  in  Janonvillc,  CoalmoDt 
and  Ilyniera.  and  alao  to  the  coal  mines. 

GARNETT,  KAN.— The  Carnelt  Tetrrlronc  rnrar.in7  hii',  been  iocor- 
twtatcd.  with  a  capital  »tock  of  Jj$  

HUTCni.N'SON,  KAN.- The  rtiil.  l,:,,5Mi  Jatriuiteij  tinl.>;iy  rnrpnfiv 
ha«  hern  incor|xirated  and  it  .  i,  .•,lii-J  at  $i«»,ooe. 

NF.W  C.XMISKIA.  KAN.— Tni-  NV*  C.imhrl..  T^Vnhrnr  f-oniri.-.nv.  :i 
capital  o(  Is.ooo,  haa  filrl   .it  icK,  :,l    .n.  ,  .r  i  ,:ir;i- i  r  . 

LAK£> BENTON,  MIKN.— Articlei  of  incorporation  have  been  filed  hy 
tha  Lfamriii  Caaaty  Talqifeeaa  GMinqr,  mtias  lia 


Mn.LBROOK.  W.  Y^Tka  NartlKni  Rltdria  ]Mi««y  Co«,p«,y 
iMi  incorporated  •Mi  a  («tta|  af  ««a«,aaob  Tke  Mle«3iw  ara  ifea  dln» 
iHii  E.  U.  Kipiiee;  Jt„  C  &  VvMr  aol  P.  U  Paller. 

TtOV.  W.  Y.— The  CftaaqMn  Valley  Trtttion  Coaiiwny  wat  fanaed  at  a 

ret^.x  nreiinc  held  at  MIddlefc.irir,  Vi..  for  the  purpaie  of  coitMrocHng 
ar.,;  ijirr.iii.e  a  trolley  line.  Thr  :i-,;..,wd  toad  will  run  from  VerfniiMi 
ra  I"aif  H  ,  ..n  inJ  will  hf  <><ii!ipped  for  both  paMcntter  and  freight  i 

S<<n\\(,t  ,U   s  T!ir  Norwood  Electric  Light  Company  it 

h.ivc  iic^r  iiKnr;.r.ra!rJ  w  th  a  capital  o(  tij.ooo,  hy  J.  N  Lilly  and  otbeta. 

<-LK\KLAND.  OHIO— The  Oliver  Electric  Company,  with  a  capital  of 
tio.o.  ..  ha,  '.cm  iTic  ,:|  It  ,■,-,1  hy  E    C.  Mallen.  A.  II,  Partott.  H.  A. 

Mullet,   Sh.r!:iii.n   Aitrl   :i7l:i   M.  H.unr5 

XENIA,  OHIO,  -The  Columbui  *  Miami  Valley  Railway  CoiBpany,  af 
liif  dly.  km  beea  iacaipanied  hy  a  Denni^  W.  &  Tlliwinw.  J.  Jl, 
Dwaa^i  Chariaa  PaUait  aad  J- M.  Jonet. 

lOUDO,  OBKV— Tba  Toledo  &  Columbuj  Electric  Railway  Company 
btM>ai|aabid  with  Hit  (etktwiag  officiaU;  D,  H.  lames,  prcaidcal; 
^^^^fnMMA  B.  K.  Ktoaacr,  inanMi,  aad  Maik  Wlii. 

lAHONT.  («lAr-na  Dew  CMli  *  Laannl  Tclcdkeoe  Coawiity 
baa  filed  arMdM  af  ineneiiarallan.  Hie  ccaifanr  b  e^pilalnail  al  |t.Ma. 


WEATHERFORD.  OKIA.— Tlw  MartMro  MMaal  Tdcflhaaa 
with  a  capiul  of  »3.ooo.  hai  been  imwrvaraiBd  by  W.  S.  Waad,  Jtaiyfc 

Wolvcrton  and  W.  A.  Coddtngton, 

OHF.fift.N  HTV.  ORl;.-  W.  II,  Bnnnry.  I.  C,  llutill-y.  f),.  H.  g, 
Mounl.  K  ("i.  rmitifld  have  inci.r(<.intr.|  the  Orrgun  I  i'y  &  I'arnierf 
lnder>rnilriil    I  .  .       t  .  Colrrm),  «ilh  a  capital  stock  ,»(  Jj.cuo. 

PORTI.A.M1.  ORE.— Tbc  , Iit.)  Ur.nt  *  Power  Company,  having  a 
capiul  of  Js.ooo.ooo,  hai  b-.n  in  .rated  hy  M.  W,  Daldwin,  J.  J. 
Herman.  J.  L.  Brophy.  W.  F.  CruB-£i.et(  and  H.  E.  Maion.  M.  W.  Bald- 
via  i*  fraideat  and  ;.  J.  Hcman,  treasurer. 

HAZLBTON,  PA.— The  Cooaometa"  Electric  IJght  k  Power 

kia  tacR  wiBBlnd  and  arU  MB  awly  tar  a  ckarnr  «•  aaai  

dectrie  liMt  pbnl  ia  HailMeiu  Datrfd  ■ci^taib^  Jmm  H.  taaghna 
and  ll.irry  A.  Mobr  arc  aniDg  tbpcei  EMtf«i«ad  la  Ifcc  aCV  [iDIWiany 

HITCHCOCK.  S.  IWTbe  PiaBHT  Sanl  Tri^ikaw  ranpaaj  I 
■ad  irtlde*  of  ineorporatloa  wtik  a  aaffal  af  Um*' 

ULLY.  S.  O  — The  UHy  Local  Tebtbaaa  Cmpaay  1 
porated.  with   a   capital  of  t],roo  Bad  «U  caodoet  a 
bumjfieaa. 

MENSO.  S,  1).— Articlea  of  incoiiK:'raiion  have  been  Mad  for  the  Ueana 
Rural  Telephone  Companv  by  G.  W.  Mntunirr.  H.  tL  ClBacIt  aad  PoWT 
Gudmtiitaoti,    The  ccmpiny  hat  a  capital  of  1^5,000. 

RI.I.I.F.  HirkCIIE.  S.  It.— The  Belle  Fourche  Electric  IJgUt.  Ileat  « 
Power  CoiofMny  baa  been  incorportted  Willi  a  paidiip  capital  atocli  of  Ut,- 
aaa.  A.  A.  Moody  ia  prraideat,  and  T.  H,  Gray,  aica  pNfUeat,  of  tb*  new 

HSlims,  TENN  — The  MenipMi  BMrlc  CtMpaay  «a«  raaeady  ia- 
awparand  t»llb  a  capiul  ol  t}.>,Kio. 

RCADSaOKO,  VT,^Tke  Raadabc'to  Electric  I.ieht  Company  taa  Wed 
•flidca  af  iaeotvomtea.  ibairfaif  a  capital  MWk  oi  ta.000. 


.STA.'^iAVOi.ai.  W.X.Sfl  Tlie  Slanwood 
been  iocorpcratf  ri       ii  a  cupiul  of  $4,000, 

SEATTLE,  WASH  — Article*  ol  inc,  rp  j- 
Electric  Rallliay  ft  Power  Companv  hi'.r 
Tacoma;  A.  J.  IfaCerUe,  o(  Lihby.  Mont.; 
II.  II.  Howard,  of  A«baai  C  I.  PalniM, 
of  the  corporttioa  ii  «mB  at  |iia,aaa. 
of  biitineu.   Tbc  ineoipafillaM  arc  ■•« 

riELOlT.  WIS.— Tba  aftidta  af 

&  Electric  J^hl  Company  have  been  filed, 
at  SCcio.ooo  and  ia  a  contulidatioo  of  the 
plants.    Tbc  aew  eompaiiy,  it  i*  laid.  ««l 


Vol  XLVII.  No.  5. 
Light  &  Power  Company  baa 

a'ior,  of  the  Montana!  Mi^ifn* 

r.Ti   rVrd  hy  W.   A,    .>>iirp.  n{ 
11.  W.  Lcuders,  ol  ra*:-oma; 
•f  TaadM.  The  capital  iiock 
ia  la  ba  llie  principal  place 


fur  the  Behdt  Water.  Gia 

The  eompaiiy  ia  capitaLiaed 
water,  gas  and  electric  power 
espeiHt  tb««t  f  aookOOB  ia  iaf 


IndustriiU  Comptmits. 


THE  EI.ICTMCAL  SUPPI.V  ft  PIXTDHB  OOMPAttV.  of  Long  Beoch. 
Cd.,  bia  tmm  aifaioiiad  bgp  I.  A.  Wiltqii,  A.  A.  Tawaa  and  Omi««  U 
Curlif,  Tbr  aaopany  baa  aa  apeiatint  caplial  «t  tn*^ 

MERCHANTS'  ELECTRIC  PROTECTION  COMPANY,  at  Cbicwab  bw 
licrn  ineurpcrated  hy  T.  B.  Hall.  A.  While  and  W.  J.  Creightaa.  Tba 
r  in  r  i",  will  manafaclare  and  install  automatic  signal  systems. 

TIIF  CONSTENTINE  STOR.\(.E  BATTERY  COMPANY,  of  New 
Vorit.  has  filed  articles  of  kacorporaiion.  lu  capita]  stodc  i»  fS.ooe.  and 
the  following  arc  named  aa  dinsMr*;  EL  B.  Canaiiiaat  W.  H.  Saiilfc  and 
J.  A.  MacEwan. 

THE  BOSTON  LIGHT  &  EULMPMENT  CO.MPANY.  „i  K-.,.  Uraaf*. 
N.  J.,  will  luakc  a  buaincaa  of  eqoippina  butldinaa  and  cstabliabraenla  lag 

Ktblfait.  Tba  coflvaay  kM  a  catMil  a<  tajihaaa.  J.  P.  Oaibr  ii 
(ba  troaatifa  af  ib*  aiainl*. 

TBI  MEiaS  COVNTY  BOBIB  TSUePBOWS  COMPANY,  of 
cfoy,  Obia,  bas  iM  arliclei'af  ineaiimtiika,  vitt  a  capiiat  af 
The  Inoorpoeator*  aaa  Arlkar  K.  JCfoia^  C  K  Faaptaa,  GMtae 
O.  A.  Rovriey  and  W.  E>  tHailillllJ. 

THE  ABC  SPARK  MANtrFACTURIN'G  COMPANY.  New  York,  baa 
been  incorporated  and  will  manufacture  automobile  tparUlUI  ,>lug».  Tfae 
company  ta  capitalized  at  Jio.oo»,  and  tbe  following  comprise  the  board 
nf  director*:  K.  C.  Wideen,  C.  J.  Pearson  and  F.  T.  H.  Bacon. 

THE  AMERICAN  ELECTRJr  CONSTRrrTTOV  rnxtrWY.  «f  rhi. 
cago,  111.,  lia.-;  Scfn  .-i:g.r,t/i.:l  tiitii  i  i:;iinc.il  ,f  t-\^:'r],  .tT.ii  \\\  maiv.i. 
fadurc  iosuiatioii  a^d  iithcr  ckctrical  *uppi.e».  Ist-  K^ai^uy  aaa  in- 
corporated by  Henry  Martin.  William  H.  Duval  and  Alice  E.  Gorman. 

THE  LAUBE  ELECTRICAL  COUfANV  baa  filed  iu  ^rtklea  of  in- 
eaiparaHaa  and  vltt  toauaeaaa  aptntion*  aa  •  capital  atccfc  af  ftliaaa. 
E,  U.  Baafal,  Ourlec  A.  UHbcabeiicr  aad  Otwatnid  Babcaak  ara  lb*  ia- 
canwratora.  Tba  ccHpaay  h  licaicd  aa  Bm  Stfcct,  Eaflaaa,  N.  Y. 

ENGXHBKRINO  OP  UGBT  h  ILLDMntATIHC  OOlfPAHY,  a(  Naw 
York  City,  has  filed  articles  of  iDcorporalion  and  will  engafc  in  the  man- 
ufacture of  apparala*  for  light,  beat  and  power.  Tbe  company  ii  cap- 
italitcd  at  Iro.ooo.  and  is  incorporaled  by  A,  A.  Emat  Edgar  Beebnaa 
and  Cornelius  C.  Beckman, 

L.AF.-\YETTE,  IND. — The  Indiana  Electric  Transmiasaon  Coi»r'»ny  baa 
filed  articles  of  incorporation,  capitaliicd  at  $250,000.  It  is  th^  ;iurpose 
uf  tbe  corporation  10  operate  in  Sullivan  County  and  fornitb  beat,  llgM 
•aid  pamr  ta  iMaaiUfc.  CoalaMnt  and  Hyaiera.  Paw  aad  U|bt  win 
alia  b*  famiabid  la  tba  catanilva  coal  adoM  tribalary  ta 
TlM  hgafpctalcri  arc  Roward  |«  Byall.  Williia  B. 
Thanaa  Dubbbi. 


I'ESSENUE.N  Lii^LilJ  BAKKLiitK.  Action  has  Just  been  ukii.  by 
tbe  United  Stales  Circuit  Coun  for  ilic  Eoulhern  District  of  New  York 
Ib  coioioing  tbc  Wircieaa  Tcie^apby  Company,  Limited,  of  Berlin,  Ccr- 


fraoi  hJnntbt  talten  pttm  af  tba  Vailed  BtaMci  Habm  Na.  laiii. 

granted  to  Reginald  A.  Fesienilen,  May  2<,  tgo].  It  will  be  remembereil 
that  Judge  Wheeler  filed  an  opinion  on  October  16.  1905,  upholding  tbe 
validity  of  this  [Kitetit  and  itdjndging  it  infringed  by  tbc  .\merican  Dc' 
Forest  Wiri-lem  Telegraph  Company  and  others  and  direcfti>K  a  decree 
for  an  iniuuctkiu  attd  an  accuaotiay.  The  opinion  was  noted  in  thia 
paper  at  tbe  tnae.  Tbe  iiqancliaB  aew  lacacd  miraina  lb«  Gataiaa 
roaipifiy,  wbicfh  it  «ai  llkded  hid  been  iatportfatg  Ihe  appanlna  fiaai 

<Hitnany  and  wlUaC  'I  tO  the  Gownnent  under  the  name  "SUbF 
SyMrm."  "Trlcfunbcn  Syitlia,"  MC,  from  funtirr  making,  using  ar  I 
Oir  infriniriiijt  a|iparatus  and  "also  especially  from  the  manufacture,  use 
and  Mle  of  the  thiee  torms  of  device  teft-rred  to  in  sani  moving  papers, 
na«u*'i.v,  first,  the  a-:liustablc  silver  ccated  platinun  wire  form;  aecoadly, 
■be  silver  .o::lril  phliiiiim  wiir  <iru|r,t  in  ulaM  i»nM.  aUd.  lUrdlf,  the 
ptMinnm  wire  sealed  9uab  in  glaj«  form." 
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ELECTRICAL  WORLD. 


OLD  TBLBGRAPH  WTT^Jnitt  Ifaael,  in  BaM*,       u»il>n<  • 
la  t*mr  «{  Thooau  A.  Edben  In  t  Miit  braigltt  aitrlly  ttlftr 
ID  agaiiud  Jay  GaaM.    Oriipnalltf  duiu|c«  wen  aakid  in  Uw  Mna 

of  |jiKi,ooo.  Tbr  8u»t  blngci]  u]ion  tli«  rrfuMl  ol  Gould  to  pay  for  psirolt 
■old  to  the  Automatic  Telegraph  Company,  of  wkidl  tbc  Wcilern  Union 
ia  the  succeaaor.  It  la  diargrd  that  for  tbuty  year*  this  tatter  company 
has  be«n  uaing  devices  oirocd  aiad  patented  by  Mr,  bdisoa.  The  Litigation 
in  all  proliability  tft  iwt  ended  yet.  aa  thia  ia  not  a  decision  by  a  e>3urt  of 
last  rcaort, 

RULES  ON  TEI^RAPH  BLANKS,— Laat  wMk  a  jiuy  ia  Part  il 
•t  tke  SopfcM  Cawt.  ai««Mm>  MM  tbM  •  Itlrgmii  wniiiii  it 
rM^owiUt  for  diaN«H  wbm  hi  trmalniac  •  atMtct  lamiiltl  1»  It 

the  cornytany  malccs  a  miatakc.  Tile  aum  of  $2,200,  the  full  amount 
aue4  i-'.'r  •*<  ^  ^wajdexl  E.  S.  llalatead  &  Co.,  ba£  manitfaciurera  in  Man- 
fisJf.iii,  ibr   P'^fftl  XrlcsTapb  Cooipauy.     A  mesaasc  event  by 

AriL.uui  i  Co.,  i.i  1.  i.i.rtt,,  .  tii  llalklL-od  Jk  Co.,  iiuiaiti^i*:  iIil-  I'Ikv  i«i 
a  contract  lor  asico'  Imk*.  ISetotc  icpjyin*  th«  ^aintifi  leksrapbed  to 
Hm  OuuMm  HaOMfHUmac  Covnv  is  Guonri,  if.  C<  toe  pclwt  m 
«Mlt  for  <h«  tag*.   Rajtirlni,  Ik*  Ommm  Cnmmn  an*       Matt  a 

yard  for  wide  material  and  mJo  Matt  (at  oamw  dMk  Tliia  iili  laatf' 
when  recciied  by  the  llalatead  concern  KWl  jM  «M  ocnta  t  yard. 
The  tout  difTcfenec  ci'.  ;!<«  contract  waa  ti.ioo.  Aa  aooo  a*  tb«  naea' 
tagc  waa  received    thi;   cor.t.^^i  ^cll',>'ilI.    aui:   chr   tj.L^  aiakiiig  com* 

pany  waa  con^lled  to  nand  the  lou.  It  U  «ald  the  caa*  will  be  catrtod 
u  ttio  Camt  of  Affoal,  and  yoniUjr  to  tta  Unittd  8M*«»  tn>m^  Convt, 

It  eraai  HtptMMIky  ttr  My  aditite  la 

■iaa  of 

INJt'KV  FKOM  WIR£. — The  Supreme  CiiUit  of  Michigan,  to  the  action 
of  Stark  vrivui  tlie  Muskegon  Traction  &  Lighting  Company  baa  afhrmed 
ilic  ktisLi  n  of  the  lower  court  in  favcr  n?  the  defendant.  The  main 
jK.itnv  w  i<  :  (()  NcgUgcfice  ot  at-.  rircu:c  i-.^Ui  1:141. my  in  violating  an 
ordinance  requiaiag  wirea  to  b«  atmn^  a^  feet  above  tlic  groiMid  will 

Mt  to  |miMi<  —  kmt  MHitd  «t  nHHiim  W  «■  btrnf  tt  m  «HM 
■b*  oamc  la  apnitit  «rffll  a  looae  tclcpltOMe  wira,  wlddi  1>ad  been  tbtvwn 

tnn  tbc  wirci  •!  Mw  l|bl  company,  j.  The  fact  thai  a  child  who  aciud 
•  idl^ac  wtft,  ailapauied  over  a  defectively  inaslated  electric  light 

wire,  Wat  not  aware  of  the  'l-mt^fr  ..f  '-j  lir.ing,  is  not  mtricii::it  uf  iiv^lf 
to  chargL  the  electric  l-^lit  .  i-Tt;i:it  ,y  -'itii  -i-h;Hiti»ibility  lur  :ti)iM>  10  tlic 
child.  ).  {ilectiic  light  ..ir-^  w.r^  aus^uded  only  19  iect  at»ove  tise 
ground,  whereas  the  .it.v  o:i:it-.stic<  rvguired  tbesii  to  be  auapcnded  sj 
feet  above  tbc  ground,  llicre  waa  alao  evidence  of  tbcir  dafcciive  iiwila- 
iloa.  ftiiii|lf.  a  bar  M  ytiM  af  aw,  maa  itavias  «llh  aaa-  <ihiidr«a 
•n  (be  fmu  btMnlb  l3ia  arhci,  wtoa  a  tgln>»ai  itn,  ftnuf  on  tbe 
saiRc  posts  wltb  tbe  light  wires,  became  hrokco  and  waa  thrown  by  one  of 
the  children  over  the  light  wires,  where  it  caaie  in  contact  with  defective 
tMitlstlnn  Plainiifl  took  hold  of  the  trUfli-jne  wire  in  order  to  experi- 
L-nce  the  skcxli  which  another  boy  bad  iccnvnl  or.4  to  allow  Ma  valor, 
and  w«s  Mijured.  Ueld,  that  neither  tbe  defective  inaulauiM  nor  ibe 
diaianoe  of  tbe  Crani  lb*  ataaad  «ia  lb*  sgaataati  caaia  af  the 
Injury  10  pUinliK,  bat  aucb  injury  waa  tba  mult  af  bta  MB  wamfllt 
«iib  iba  wbm. 


MK.  Tlir.ODORE  SFENCEK,  vice-president  and  gcaeral  oianagn  of 

i:ir  U,  ■,!  T,  l,  ;,;i.„n  rt'Rip..iiy.  ai  Phil 5i5'-?phia,  and  of  the  Delaware  &  At- 
IOkt.m-  I    ^    T-:Icrh-Jtn:    (_ ol^it'aTi.v ,   'I^Cd   o(   aCVtC    nrigkl'4  liifcTfcse, 

January  26.  at  lit*  twme  in  I'biiadelphia.  He  was  born  at  Fort  SaeUing, 
Minn.,  in  1870.  Mr.  Spencer  graduated  from  tb*  NaMdMiMa  iMiitVtc 
•r  TechnuUigy  in  |S«I  aa  an  electrical  engineer,  and  aflw  B  dMtt  Mfvlce 
•ilb  tbc  Catwral  Bleaub  Cbntpany  M  Lynn,  Mass..  entered  the  employ 
«f  Ibe  Amertosa  B*n  Tolcpbone  Company  in  Boston.  In  it^ta  he  cane  to 
PhDailelrhia  in  the  same  employ,  6rsi  aa  »up«iintcndeni  of  installation, 
afterward  bccomioc  *ac«eaaively  engineer,  general  superintendent  and  gen- 
eral tiiapagcr.  Recently  he  was  made  vl*;e-pi  esidcnt  and  one  of  tbe  direc- 
tors. It  was  .jTirly  iiiiaugh  Mr.  Spencer's  ability  that  the  Bell  Tele- 
piMnw  Company,  of  l*biladel]>bia,  bai  reached  its  pteacnt  devclopmeiil. 
He  h  aunlTCd  br  a  «rMa«  and  t>a  abilditn. 


EdacaHonaL 


VMIVERSITY  OF  WISCONSIK  LECTURES.— AniMwiMtaiaBt  baa  fait 
been  made  by  tbe  College  of  EnginrrTing  L'nivenitf  M  Wbcmilbv  sf  tba 
Gompleu  list  of  nmi  reaident  lectures  wbo  are  M  tMrtif  Iba  flataMl  ia 

engiqeering  during  the  coming  year.  The  lectures  seleetw!  ineMt  soroe 
of  the  must  prominent  authoritiea  cn  i;p«ci:ii  pbiisr.i  of  ruginrf-rin^  la  tbe 
country.  The  Icciurca  are  not  fnnln  c-ii  5t-;rtiy  -..j  .  t  i;iii<-rrinir  tcji-.ci, 
but  include  the  cooaidcration  of  vu-ions  ir>iLi<.tri^l  ani  conirdercixl  firch* 
lems  with  which  tbe  cogincer  ia  brougbt  in  contact.  Among  tbe  subjects 
atocuteitr,  "fill*  Speed  ia  Madcis  ntlamlai^'  will  to  dla> 
br  Ifc.  9.  A.  Bebrcnd.  cUeT  eleeirieal  aaglatar  af  tta  Alll» 


VerjonaL 


MR.  A,  C  GARRISON.  Drcaidcnt  of  Ibe  Colnabb  1 
Contvany,  of  Su  Loirft,  wia  ■  viilter  m  Heir  Yaik  CHr  I 

MR.  A.  K,  WINtUKSTER.  the  suiwrintendent  of  the  miinii 
litjht  I  !-nt  at  Sotiib  .\.-  :v*alk,  Conn.,  has  been  unaiiittsoufrly 
of  the  fire  department  of  that  city,  and  took  office  February  1. 

MR.  W.  A.  BIXBY  has  tenderrd  his  resignation  aa  manager  of  the 
Quincy  Gas  &  Electric  Company.  Quiiicy,  III,,  to  accept  tbe  gcnprs!  ma- 
agrrship  of  the  properties  besUed  by  George  B.  Macomber.  of  Furtland,  and 
popularly  called  tbe  "Main  Syndicate."  uhich  are  located  at  acar 
Springltcld,  Xlo. 

MR.  WARREH  P.  BRISTOL,  general  manager  of  the  Meiiden  EleO' 
trie  Railway,  af  lierblea,  Ceats.,  bta  bc«a  l>>niatii<  1 
of  the  Hartford  Kaea  al  Ito  CoaaoMdaMd  Railway  CaBpaaya  la 

Mr.  Frank  Caum,  who  baa  accepted  the  position  of  general  tmanager  af 
(he  Scranion  Railway. 

MR.  JAMES  A.  STOKER,  after  eighteen  years  of  service,  haa  sevcrad 
his  connteilon  with  the  Kichfield  Springs  Electric  Light  U  I'ower  Company. 
Mr.  Storer  has  ably  tilled  tbc  post  of  geaeral  Manager  for  Ibe  ooapaiv,  iwl 
bis  variout  other  intrrciits  n<>w  i>cru[iy  so  mcb  af  Ml  lime  iblt  be  ban 
decided  to  give  up  tbis  responaibility. 

MR.  WARREN  BICKNELL  ha*  retired  as  prceideal  •(  tbc  Lake  Shot* 
Electric  Railway  Company,  to  beeoae  piaaidaat  al  tto  devalaad  Conalrae' 
lion  Company,  with  offioes  ia  OatlClaa^  Obia^  gliaMldlni  Ifr*  WU 
Christy.  The  company  makes  •  biiiineM  at  baHdiac  aad  flaandaf  vtapir- 

lies  and  is  now  identified  with  several  Imponaot  projects. 

PRESIDENT  F,  P,  FISH,  of  the  American  Telephone  (t  Triegrapb 
Company  has  juvt  returned  t:.:.iii  1;L|i,  c  i.cjLiic  thr^-c  w^.l;<.  I'l  iTi^? 
PaCl6c   Coast.      Jlc    ni.i  tr    n   Crtrrf-.ll    111 '.  >- »1  laat ion    iiitii    iSr    NfTAlT:^   of  the 

Pacific  Sutea  Ti^iephone  Comp.^y.  and  waa  greatly  pleased  with  tbe  telo- 
pbooe  developovent  in  the  Far  West,  tbe  PacMe  Coast  lerritory  of  the 
company  showing  aoo.ooo  telephones,  or  1  to  every  la  of  the  population. 

MR,  JOHN  F.  GILCHRIST  h.i>  txi  i  ;.ppoioled  by  PrealdenI  BlocJ  ci 
die  Naiiooal  Electric  Light  Association,  as  leporter  on  Ibe  "laetallation  of 

Signs  Free."  Mr.  Ollibiliri  tana  wriiwa  trtb  iha  OriaifB 
Company  wUi  MiaUa  bha  (a  pttpata  a  «aiy  iMMiiiaB  aad  to- 
ilsiailNa  lepart  aa  tMi  aablect  liiT  pvcienlatiiHs  eg  Ibe  taadtymbllb  eoo" 
vaoHoa  of  tha.aiaighllaa,  la  to  bald  at  Adaaik  CHr.  M.  J.,  J«m  *.  ii  y 
and  r  iHiR. 

GEN.  BUeCNC  GRIFPIK,  fitai  «lae«reiidMil  «t  tto  Ceaaial  RIeeiHa 

CoRH^ny.  has  been  elected  a  oiembcr  of  tlic  lioard  of  trogteeg  al  tto 
Engineers'  Oub.  New  York  City,  to  serve  for  a  term  of  Ollaa  gapUac 

i9ii>.  Giittal  nfLffiti  !:(,«  hi-i-n  a  nieniber  of  th*  club  for  some  years, 
and  when  he  rocx  his  valun;cer  engineer  r?i?im^r.t  to  Porto  Rico,  was 
presented  by  tiie  club  wiUi  a  stand  of  colons  now  preserved  in  the  club 
housr  since  the  regiment's  return. 

MR  JAMES  B.  OLSEN.  ir.nitiger  of  sales  of  the  India  Rubber  tt 
Cults  Prrcha  Insulating  Ccini[.ki.>.  has  just  returned  from  Chicago,  where 
be  made  a  great  success  of  tbe  handsome  exhibit  of  bis  company  in  tbc 
Electrical  Show.  Be  weaki  eaUuiilaiilically  of  tbe  Show  at  a  suesaa 
iiiiaitelally  nod  ia  many  other  arnys  and  saya  it  has  been  a  sylendid 
•dneilloml  faeiar  locally.  As  to  the  business  outlook,  Mr,  <Niea.  t»to 
la  a  alate,  tbMWd  judge,  says  it  is  excellent,  and  that  tradinf,  alUtoadb 

eaanaaag,  ig  aa  a  nand  liaaia.  Otdita  and  iavaairisa  ran  bua  vary  lii|a 


WORCESTER  FOLYTICHNIC— A  new  etrctrital  otglaaeftac  talM 
b^  wW  rtwillf  to  erected  at  tto  Womstcr  Folytecboie  Institute,  on  the 
graailda  i«aie£ntely  nerlb  of  tto  Salisbury  Laborati^ries.  Th-  architec- 
tural features  will  be  such  as  to  proriJc  for  an  attractive  addition  to 
tlir  notable  buildings  of  WorcesiT  I  f  some  time  the  Salisbury  Labors- 
t^ti'-^  have  been  overcrowded  liy  the  physics,  cheinislry  and  electrical  de- 
jArim.iiis,  and  the  construction  of  the  building  will  bring  much  relief. 
The  new  building  will  contain  tbc  usual  recitation  rooma  and  laboratories 
I  apaelal  ieaana  a  Iteaan  va««  capaMt  at  Maltai  jaa  pet a«Mk 
tatoratoey  hslfy  fqaippcd,  a  deparlatent  litoary  lad  reeding 
room  with  A  «t.ick  capacity  fi>r  j.ooo  volumes,  a  .lesign  room,  phntometrte, 
bigh  potential  and  electric  railway  engineering  lahorutorirs.  The  electric 
railway  taiboiaiory  will  be  equipped  00  a  scale  which  will  cnaUe  both 
Uieoreficat  bi««alii|eii«M  and  ptaelicai  laKa  ta  to  iMde  wUfc  Ito  vlaiMt 


MR.  W.  K.  PALMER,  consulting  engineer.  Kansas  City,  Mo.,  has 
established  a  branch  ol6cc  in  Memphis.  Teon..  at  ja  Foner  Building.  Mr. 
I..  C.  Wilson,  formerly  chief  engineer  of  the  -nifiee  in  Kins.is  C\'.s  is 
ill  charge  of  the  Memphis  ollice.  which  Is  d  rrciini:  the  c jiiiir  icii  ,n  of  an 
important  plant  for  the  Standard  Boot  Company  at  Memphia,    The  nllice  i* 

ri|tilnped  «ith  all  the  iiiegiiifj  fadUika  tar  iba  atlaiiilM  walk  aan> 

nectcd  with  power  plants  and  factory  cosiatnictlan  In  the  sonlbesn  tcrrf- 

MR.  E.  F.  C.\NNUN.  president  of  the  E.  F.  Cannon  Company,  Port- 

laadi  Ottiaa,  baa  aaUtatiiy  taamrad  iNai  a  aiiaibfa  MaaM  la  taaUa 

Mm  M  depart  tar  tto  Bawaihn  Mtmdik   Mr.  Camtaa  nrlU  aail  an  d» 

Kir^imrr  "MoagallB''  ftani  .S.in  Francisco,  Feb.  6,  t«  be  ebacat  tbroe  or  fear 
months.    Tbe  after  eiiccta  of  a  severe  attack  of  "Pyenda  Uoad  (Miwa,** 

whK-h  Mr.  t^nniin  pasM-d  through  in  lono.  left  his  roiutltiiiion  in  a  aliat* 
tereJ  rendition  from  which  he  hai  iKvrt  fully  m:ovcred.  Mr.  CaniMa 
has  decided  to  spend  hia  winter  ntontlia  in  a  more  icmpcrsic  climate. 
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>r»  of  the  M^rylAnd 

TllcplMat  Conpuqr.  BdHniMc,  iMt  week,  Mr.  U.  W.  ruiinnl  u 

president  and  Mr.  Davi<!  E.  Xnn«|  ito^fffMldm,  «M  dCcM  I*  ill  Oc 
neaBcy.  Mr.  B.  s.  Julyn  wM  cboHIl  wiec-pniMnit  lo  nccMd  Mr.  B««M^ 

In  jJiJitioD  to  rr«i«<iln»  the  praidcncj,  Mr.  Webb  resigned  from  ibc  Bo«4 
CI  Huftton,  and  Mr.  JoMyn  w»  tinted  in  hia  place.  Mr.  Webb  *t«« 
re>i£ne<l  a«  vice  (irrtidrnl  and  director  of  thr  Bi!(>mf»«f  fke'ric  Power 
Comfuny,  and  Mr.  Jctljn  succreded  him  tbtrT  Mr  ;i  v  vr..  riir  new  vice- 
IwciiilcBt  of  the  coBipaii^f.  ia  a  iliiladcliiiuan,  and  represents  the  rutadel- 
pfeU  iMiraM  ia  Ike  aiiiiip«qr.  He  kM  ton  in  Ikc  pcnMcMTa  •■«•  ikiwt 
ikiM  aanlki.  Mr.  EvM*  it  a  VMcran  in  lk»  4balrk  Xihtlnf  tiM  It  Itil- 
ilawN.  when  kc  tni  «mw  «oaurMd  wlih  Ik*  «l 
k*l*  midtlr  faM«»  ta  «tc  dtctrlcal  fitM. 


Trade  Titblicationj,  ^ 

THE  NATIOXAI,  C.\RBO.\  CO..  >i(  ClevrlanJ.  O..  has  iajucd  a  very 
Miracttvc  esJi-mli;  Ijr  !i)>3*>.  lolloping  iis  Kcuitomcd  (ilaii.  Interleared 
lo  tJir  inoinhjy  calendar  iiaUs  arc  IcrK  and  ft^rceful  advi-rliicinenu  of  the 

:i-udncia. 

F.LbLlKICM,  Sri'PLIES.— The  United  Electric  Compinr,  Wichita. 
Kan.,  is  disiribuliitg  tbe  first  of  a  senes  of  blotter  roleiidats  for  igc.r>. 
ealUog  Mtvcitioo  tu  its  conq>lete  stock  of  electric  *Bd  Icicpbirac  «up|4H9. 
tk*  airtngni  a«d  faaUOr  af  «U«k  an  aiaitil  la  ka  aqml  la  thoie  al  anj' 
aapply  kaaaa  la  ito  Wart. 

IMOICATOB  OOCKw— Tke  Sokacfcr  *  BuinikCTK  llaaalMiiriaff  Coat- 
yanr,  M  |«kn  St.,  Hew  Yark.  kai  taacd  aa  OlaaMMd  paawklM  4tM1ad 

to  a  four  «a>'  indicator  coek  which  has  been  deslfaad  SS  a  fawn  nil  Ml 
tiie.ins  of  taking  cards  from  tbe  throttle  and  exhauSt>pipe  line,  aa  wcU  as 

from  the  receiver  space  of  compound  engines. 

ELECTRICAL  CONSTRUCTION  SUPFLIES.-CatAlogue  No.  JSJ 
of  the  Fletcher  Manufacturing  Conip«of.  Sec>r>d  and  Canal  Streets,  Day- 
ton, Ohiu,  is  a  Cupagc  publication  iJi.  ot<  J  to  electrical  construction 
supplies,  including  wire  holders,  aulocnnttc  ?u?;itnsion  pulleys,  *leet. proof 
pulleys,   mindla^sTV   ryi.ir!   arms,   iron   ^in.;   ii.i:  hricltclB. 

TIIF.  INOIA  RUISHi-.R  AND  CUTTA  PtflCHA  INSULAlISG  COM 
HANY,  mannfaeturers  of  Habirsbaw  wires  and  cablet,  13-15  Cortlandt  St., 
.'liew  Vock  Oiji.  ii>.  J.  U.  Ul««D,  tsics  Buiucer,  hat  Jutt  ittued  a  very 
^U^U9  and  prctip  Uac  af  MallMt.  a<  Ika  ladiaa  MaMea  aa4  Flaral 
try*,  aacb  kcarias  tk*  nHaMr  fahadar.  LOw  tAe  wirca  and  otUet  tkar 
•ra  aaad  ta  k*«t  arawd  Ike  plaea^ 

COUniBIA  UmVEBSITY.  W.  Y.— Tba  iaa<  ailalacaa  *t  OalaaM 
University  shows  the  total  aumber  ef  officers  of  sdministratton  and  io. 
MMictKin  to  Ik-  57,1.  nnd  the  total  number  of  residt-nt  AtiiiU-nl4  4,7SS,  aa 
against  4.83J  last  jrenr  These  figarrs  do  not  include  the  extension  stti- 
drn't,  of  whom  there  are  nearly  one  thousand. 

>IIKf:T..MF.TAI.  ROOFlNr..-  In  a  w II  prepared  puhliciilun  Imitig  tbe 
title  "Roofing  Rules."  the  Merchant  &  Evans  Company,  PliiladelphiaT  Pa., 
presents  in  a  pttio  tnd  t>in|>4e  iorm  tlK  variiHi^  p>iimi  atratn  octalt  in 
kaUdint  ceaiinMiiaa.  la  addlilaa  ta  duMJUag  ikc  vtriaiM 
for  taafinf,  aod  |ka  aiirtoJ  wf  aamibclarinf  lliciii, 
ttoaa  are  tivM  tor  etBolrucihit  a  aolal  raaf. 

INTBltlOR  lUUlCmATION.— Tk*  Geacr^l  Oedrie  Company.  Sckeaee> 

tadj,  K.  v.,  has  issued  as  bulletin  No.  4.4J1,  a  wrll-illustrateil  article 
diicaoidlg  iltutninatiiig  engineering  as  aTiplie.1  to  interior  lighting,  which 
sen-es  tu  show  tbe  desirable  fratiires  of  the  concnitric  diSuMir  aad  lk« 
tight  balaiiciitg  selective  difiuser  ceiling.  These  imtM-ovroicntt  MOtd  tlHlk 
arc  liiini'*  mak. 


»ir  illii 


4(ltrtti:ic.l  idi-nl  fwr  iiittrU'r. 


TIIK  PIRELLI  FACIUKY.— Tlir  jaunijil  1/ .lui„mf>fr,l,-  uf  .Miliin,  Italy, 
contains  an  ilJustrtied  description  of  the  Pirelli  f,-io(ary  in  tha*  city,  de- 
voted t.i  tlic  produt1i'<n  in'.nlau<t  ait.l  <atilr<.  ...  '  -  t.  auto 
mobile  tires  «iid  rubber  goods  of  all  lands.  The  cs^.ablishment  is  otac 
of  Ika  tarpioi  •(  tho  kind  ia  Ilaly  aad  in  all  Earap*.  Dr.  Alkene  Hrdli, 
af  ika  km,  lo  tacU  Inawa  aad  a  fta^at  trilhor  aa  dria  iM*  at  Ika 
Atiaatia. 

IMCANDISCEMT  LAMPS.— PabUealian  S.  M.  4m«  af  Ike  SawjFcr. 

Haa  Blaetria  Ctnnpany,  Xei>  Yi.<rk.  is  an  alli^Ktively  SlltlStrtlcd  catalocue 
dcatlwj  wllk  incandescent  electric  Umps  for  all  kinds  of  lervice.  In  tbe 
«r:irdSTd  LiTfji*  the  fnlanteiil  I.  :iiu-hoTcd  tu  ihe  111. mm  to  tli.'it  vs  hen  neces- 
sary the  lamp  may  be  burned  in  any  jrasition  without  rscL-ssive  drooping. 
Luspt  of  tbit  dctign  arc  nude  ia  siaes  (tout  i  10  jo  candie  pa«cr,  ami 
for  fiaai  •  la  tja  vnlti.  Back  laaw  wklch  I*  iattndrd  tor  (laai  tpa  t» 
apa  ttlla  kat  •  daakla-caD  dlaKtot,  datiUjr  aaekoicd  ta  tbe  laeunt,  Laaipo 
at  ftam  4$  la  (a  VaMt  have  tbon.  thick  Altments  which  d:i  no;  re<iuira 
tvpfiafta.  Far  Kgbtoip  a  limited  area  at  a  minimum  ei.st  fi.>r  p.'iwer,  t 
SlaiBcnt  eoittinnlBf  3;  wtltt  is  given  a  donblecoil  form  an]  r'.trril  in  a 
door-fcaob  thtprd  bnlb.  which  Is  silvered  ia  tticb  t  lautrn  a--  n>  i<-|if-c: 
all  tbe  light  directly  dnwnwar'U  giviag  aB  candle  power  over  an  area  A 
ft(4  Hi  diaaiatrr.  It  will  be  noted  Ikal  in  affect  Ika  «inoaai|MaaB  aorr(> 
opaadi  la  i.oj  sraKo  tier  cuidle.  Tku  laiap  it  oModlntlf  aooaoiBlcal 
and  satisfactory  for  places  where  all  the  light  is  te<|uirrd  dnceUp  at  the 
work.  The  use  of  frosted  lamps  it  recomraendrd,  paitlcalarly  ia  aonnec- 
tinn  with  handsome  ele<[--i:1)>-r<t,  tide  brackets,  ceiling  fist u res  tnd  for 
general  illumination,  t-i  rr  tb>-  t^ict  tbtt  It  results  in  m.r>re  evenly  diffused 
tnd  mar*  pletttnt  lifbL  The  light  esnttted  tram  Ibc  InctftdnGrni  lilttneM 
I  li  !■  piupimlaa  la  ite  aarfaoe  a<  11 


that  direction,  and  for  ibe  tinall  surface  of  the  5Umeni  it  is  :n:enie. 
Uy  ftuttuig  Ibc  laiap  the  whole  surface  <i(  the  bulb  becomes  the 
"— ■  -  *~  ^.t.  ^  appreciably  decreasing  the  totil  volntiM  of' light 
ai,  U14  the  %hl  it  rendered  aofter  and  more 

HICH'SPCBD  LATHES.— A  wcll-ekecuted  publication,  detifiiatrd  aa 
("aialogue  No.  devoted  lo  high  speed  Lathes,  bto  Jutl  hota  received  troni 
iIm-  Tangye  Tool  &  Electric  Company,  Limited,  Biminghim.  Engltad. 
Tlir«r  l»thrs  }is-.-r  t»:ii  .1r.f(;tic.J  Trjireisl/  fcr  use  with  IllKh-soecd  steel 
lo^'l-  It:  .iiiUt  '.j  j^ri'jomc  the  rruiitjtc*.  rrR. itjnirrrtl  in  high-speed  opera- 
tion, each  lathe  is  ef|U(j»i.cd  with  a  singie-puliey  headstock.  Thit  hetdstock 
haa  BO  aeae  pullay.  but  is  provided  with  a  single  pulley  carried  on  a  side 
sbaft,  and  die  dunges  in  speed  cas  be  i^iuckly  made.  TUt  eotatntctioa  re- 
mrves  the  p.iii  of  the  dtinap  kdt  troM  tko  tptadit  M  a  aipaiaia  akail 
r.iniiiag  in  long  gun  metal  kcariBn  trilk  eiWing  Inbrkatort  arkkt  wM  aeik 
fur  long  pericU  without  allention.  The  caulogue  caaMlaa  tuanerma  lllat. 
Iraiiont  of  special,  high  speed  and  dectrically-driren  maekine  toolt. 

STORAGE  BAITERV  FOR  REGULATION —Bulletin  So.  «  of  the 
t5ould  Sundstd  llaHery  Company,  i  West  jsth  St.,  New  York,  gives  a 
(omplrtc  dcscr.ption  of  Ibc  battery  inst.illtlion  of  the  Edison  Electric 
lllaatiuiing  <  ompany,  of  Toprka,  Kan.,  as  an  example  of  the  most 
reccsit  tlorice  battery  practice.  Tbia  iiutallttioa  coistisis  af  jSo  clcmcnu, 
each  iMvkap  a  capodlp  af  C40  iwpwio  tar  aae  kow,  aad  a  baaattr  act 
» hiek  conlrolt  the  aporatiea  af  ike  battery  aa  tkat  tke  ■eaertlar  hiad  daea 
not  vary,  even  under  extreme  ciMiditiotn,  iixorc  than  2-s  -pvT  cent  from 
any  mean  value  for  which  the  booster  may  be  adjusted.  The  battery 
serves  to  e<)ualirc  the  loads  arising  from  a  Aoo-volt  r^iilway  and  motor 
«yi:rm,  a  three  wire,  iJ5-volt  lighting  system,  and  a  j.joo-volt  single, 
phase  system  supptyog  power  to  lamps  in  the  outlying  districts.  Several 
(karti,  wUdi  ara  rapiadnead,  ikaw  tktt  tka  ptani  io  at  all  tiarn  apciaiiow 


UtDUSTBUZ.  RAILWAYS—CMal^aa  Urn.  ap it  af  fkc  C.  IV.  Huat 
Caapaajr.  W«m  New  BrtpkMa,  Stalea  Uaad,  V.  Y..  k  a  atailp  tllut' 

tratcd  64  page  publtcatir^n  dealinfr  w^th  the  "industrial**  railway,  which 
is  built  with  a  31.3-in.  gauge  f' r  umj  in  manufacturing  establishments. 
Kvcry  p.-?r-t  s-v  e^'H-i:n»t!v  f*f*ii>n< ;(  ,m!1.  iIkc  idea  lliat  a  railway  for  this 
(lurpose  1.  .-  rri.  ii  I  'ii  :ich;n'"  ni  J  "^athe."  a  "steam  hammer,'  .  r 
'luota,"  and  rc<)\iircs  tbe  same  care  in  design,  and  ibc  atms  quality  tff 
lark.  Ika  tratfc  ia  aaada  ay  *flk  ataet  eiaia  tica  oaoaroly 
ta  tbe  taiK  and,  with  Ike  aallUiM^  carvaa.  araoAw.  aad  tan 
tables,  is  ready  to  lajr  wbea  rcaolaad  baai  tka  aa«itaciaicM  Tka  eaoa 
liisi-  rtiniiiiig  gears  so  arranged  tktt  tkoy  fata  arauad  a  carva  at  ia-f|. 
radiut  at  caaity  as  ■  wtpon  tama  a  corntr. 


A'irtM  qf  the  Trade. 


THE  KOm.NS  CO.WKVlNi;  RELT  CO.  bB«  fectndr  oiirnrd  an 
wiJic*-  j»  llw  I'Vkle  Ruitttitif,  ISii^lnjfit.  P*.  Mr,  l;_  K.  Oelaniater,  it* 
rcsidrnE  cnicinecr.  i*  pri'pamJ  tn  receive  inquirit-s  fr-:>m  ihi-  ^ifiuiiy  of 
Pitt«>t>U(g  rcUitiig  lo  cmovi  viriK  mu\   ItDidtini;   m:K  liiii(r> . 

Tll£  All.\kU<  iMaiLb  CUMI'A.SV,  d(  Swi  1  (dikiW>,  HniH>u«h:cs  ihiil  ik 
to  opeonl  *  bMCb  In  Lo*  Anaettt  M  447  Panic  El««trie 
Bttildiiv-  Tbe  company^a  hminrva  m  tbe  water  wbeel  404  maclilnrtSP  Hnc 
liarf  incfcavfi)  t..  (.ttcb  in  extent  'b^n  %x  lMi.'iinr  Tifxi'svary  to  Kavy  iK^tn-r 
rcprcsi-nlsition  in  th<*  Soulliweftl.  nt-w   branch  will  have   fnt   lU  field 

ScoithcTD  Citlifi^riu,!.  Arif«>rv:»  jnul  Nrw  M.-xtt"  jiiitl  vwiU  o(  Ncv;i"Ja  and 
Mexico.     Mr.   L.   Cumniiits   v«iU   liave  chartrc  of   the  ofEcc. 

S,  F.  AI.DF.N*  ii  Cf I  -On  Dcccmlx-r  i.  S.  F  Al.icn  fk  C.s  .  Ri.Ut.T  Uuild 
iiiK.  San  I"rarici •)€■.',  Ciil  .  (-*l<-br*lc.|  ihr  »i.*COrP'J  aiiiiUcf^jry  of  their  or- 
t;^iii/;ilion.     The  comjianf'ft  busiiveu  for  tbe  year  iiKrca«c4  (hrtcfoM  a« 

cumi^an-d  viith  the  jrMr  precfdinffa  wblcta  m«  a  vrry  !.tjoetiffvK  Mie.  Thr 

lafs^fi  t.iRgIc  order  afvared  wai  in  ^e  can  d<-|rjrtmcn\  tbe  oontracl  calttaK 
<or  one  bolder  of  i,oiMo«»a  l-h  r.  In  \\u-  railwar  4cpulmtni  mmv 
eTDue  salca  were  nitdc.  iitcludcHI  :iTnori2  whicl*.  were  Mdcrt  for  tlie  cquli^ 

pn^K  iif  fca  vrial  t  Irclric  railu  iiys  v,  UK  the  prolev-tnl  r;iil  bond 
maile  by  tbe  Mayrr  &  FntcHitit*  (  ....  I'hihuliltvliia,  Vj.  In  thr  electric 
Hylit  dtnnrtnkcnt  the  larRc»t  single  or^Ur  wc^ir^-I  v>x%  for  cedar  p-ile*.  rc- 
•'{uinnK  four  omtj'lnc  Irain  Uiatl*  10  t"ill.  Tlii.  ih*'  lapttrst  *in(i>  order 
(or  long  ccdnr  pole*  for  abtiuncnt  by  rail  fv»r  placed  o;t  the  Taoftc  Coa«t> 
rOMMOX  llATTEKV  TKr.Kl'HON Y.-  We  are  >dvi»ed  by  ibe  StcrUnc 
Electric  Cumiuiny,  &t  tufaycUc.  Iitd-*  a*  foUown.  e*  to  iu>  imporUiit  reeeai 
d«ci»I«B£  "Tbe  Vnitvd  Stale*  Circait  Court  «!  Avpeala  bM  ba«d«d  down 
tbe  deeidOM  In  Ae  Mil  of  Ibc  Wcalcm  Sledrie  Cum^j  v*.  Tbe  GaW- 
b<.ifR  Union  Telephone  C<.>mp;my,  wfaoch  Butt  involve*!  i1m-  eomnvjn  l^attery 
multiple  circuits  knovtn  tlu>  Fomlrr  syMrtn,  which  \y  manufactiirr<l  by 
the  Sterlinif  Electric  Company,  of  L»f:iye1ft,  IndUia;  tbe  StrrlitiC  Klectric 
( <'nip!»i»y  hnving  <lei<  nde»,|  ibeitr  Kuits.  Tbe  case  ha^  been  fouffht  very 
bitterly  lot  tbe  pait  three  yeair».  the  firfit  bcArin^  bciitf  beXofc  Jadjgc  Sac- 
■MM.  of  Milvwdm,  ID  tbe  United  Staaea  Circuit  Court,  11  CMda«o»  bto 
deciiion  bemy  In  favor  of  tbe  Gilcobuff  Union  Teleplbonc  CoM^nr.  or 
tbe  Slerlln,!  Kl«:tric  C.impnny.  The  ca«  ma-*  svP«-'aled  to  the  t7nit«d 
State*  Circiiil  Court  ^pl»«U,  t»Krrc  ii  was  again  biitcrly  fought,  tfae 
Ciwri  haiMlioK  <Ui*n  the  detiM-.-n  .'.nuiary  .t>lb,  aflinniuir  ^udg?  ^iemftrs'i 
opinion."  Tlie  Sl'rhtii;  (  lunpj^iiy  ftni*iilcf)t  tlsal  tbit  deciiion  ':i>  .1  ciurt 
ol  Iwt  rcKHTi  placcft  It  iji  a  unkque  poiitlKtn  as  !u  Komntun  battery  multiple 
9ya(«iM  Id  Cbc  ''IndcpcndcMf'  Add. 
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TIIE  EAOLE  laECTUC  WOKK&  F«.Kh.  Ill ,  fca,  f„err,«d 

■nn:  i-arkf.r  boiler  cohpany,  «f  PWWeiphu.  p.,  h,,  d.. 

doahUf  nd  slciiu  boiirr  Ibal  privmi»«  t»  «ne(  with 
"  '•'"'»•»>■  »iid  liKhting  plant*,  »tveTal  station!  of  tlx  Phih- 
■Mphia  K«pi  I  Trill  St  CiMnpiny  liivinjt  u»rd  tbu  type  for  Mac  <]w  aMt 

SCHUSTER  i,  KJCIIARDSUN  f-rfrical  conlrictur,  of  Fr.,««rt  m 
bnc  bM  Ikrir  hu«int«  and  i  :  ill  omtracu.  tooU,  u  '  u-.  r!c ! 

*"    -  Ridsw«r  Eicceiic  Campanr,  »hlcli  will  &ni»k  «|>  all  unt«npiewd 
*»  *»  focanr  con]i«v.    IV  Ririitwar  U«(i,c 
)«■»»  •«••    &  re«(Qtl>   moved  imo  dew 

qoirtrr»  on  V«n  ~ 


ELECTRICAL  WORLD. 

TIIK  NATIONAL  F.X(.I.VEKH|.\,;  (« 


int.  «ofM«)(Jnf  an4 


DIRECTORY  OF  ELECTRICAL  ASSOCI- 
ATIONS. SOCIETIES.  ETC. 

A»ir«ifAi.  ELtc7T«KHeuic«,  SOHMV.  ScCfCUty,  8.  S.  Si^ttw.  50  S. 
loth  J,,.,  PhitKlelplH,.  K«t  aodai  Mmc*.  V.  Y..  M.^.  1,06. 

Aii»«.«ii  BLMtaa-TMitA»Mrtie  AtsecMTie*.  S«CT*ury,  Dr.  C.  K  ^ki  ■ 
«er,  Ntw  Uavco.  C«an. 

I*ltltPT«  or  EucTRiML  Enciitiuf.    StcTctar^,  Riipii  W. 
"pe»  M  UMr  i*^  SUw  Vark.   Mcclinci,  fourlli  Friday  of  neb  month. 
Akiucw  RulWat,  MwaAmcAt.  ft  EL«irr«c*i.  Association.  Sfcrrtary, 
BIW»or,  II  Woodward  Avcnur.  Diiri  ll,  Mich 

AMBMaw  Smibiv  or  CtviL  EaniMtewi.  Setrttary,  Uia».  W.  Hu-,t  735 
WMt  Sjta  SL,  Hrm  Yatk. 

Secretary,  F.  K.  Huttor;, 
:iecjsi4if/,  U.  W.  lilt- 
Sccrclary.  B.  V. 
W.  S,  Bar- 


'  or  Mkhajiicai  ENciKxaas 
»  Wot  pitt  St,  M«w  y«i^ 

AHvNMi  Soetnr  tm  Uviriciru.  luraovrucKTi 
■a.  MiaaiEiM  BriUiBK  SiMk|»a,  H.  y. 

An  mean  9  run  k  lansinmAji  ]taii,wav  Abk^Mtmi. 
S»cn««i,  <«  Wall  St,  Km  YmIb, 

Amociatiok  or  Cmmii  Iu,VMM<,«iin  CeHMIs.  Swrctary, 
•tow.  s<S  Ph..  St..  Ne»  York  Oiy.       Partlmd,  Ore 

AasociarioN  or  Rah.w«»  TteleMnc  SerniliTKmiiiM  SectMary  P 
W.  Drew.  Milwaukee,  Wi^    Utmt  BUCIini.  Doiwr.  Cd,  Ifay,  t»0& 

AsacKiAnoN  or  Eixctaic  LicuTms  BkcimUi*  «r  Nw  SpawKlL  S««M. 
Ury,  C  K.  Brown,  516  Atlantic  Airc^,  BoMw),  llaM,  itaoMl  mclfawt  kcM 
h  BmtoD  an  Ibrtd  Wednesday  in  Hareh,  " 

C»LirnBvu   IxDuanDiKT  TeLarBOKi  .AtwieiAimx 
Wljf.jci,  <|:..ncrr,  Cal, 

C*»AriA>i  tLtrrmr*!.  Aw.ciaiioii.  Secretary.  C  11 
Ont.    N--!  m'-ftiKp,  Nij|[ir.i  FalU,  Out.,  1906. 

COIMAM  ElJ;CT»tC   L!L,I1T,   lYwits  &  RaILWAT  AwiKiArioB. 

Ceor(«  B.  Tripp,  Colorado  .Sj,.;,,gi.  Col. 

CoxiiECTicuT  SiAia  StaiEr  kAitWAV  Associati 
Foole,  Bridgeport,  Conn.    Annual  meeting  in  Novrmbrr,  „, 

EaciRi  BuiLorics'  AsaocitrinK  or  tmi-  I,>itj-v  sm.-h  .St 
t,yle,  }9  Corllandt  St.,  X«..  N 

EuctaicAL  CoMTaACToai  .^isoi iaiios  or  .\ay»  Vuah  Statj; 
Itoefceiler.  N.  V.    Next  meeting.  B«ffalu,  Jan.  jf.  mjco 

Euernc  Sauaxia'a  Awciauos.  Seciietair  Treaaurcr,  Geo.  H.  Erich 
4»i  .Mvnadnoilc  Wodt.  CUaigii. 

ti.ecT»icAL  TMMM  AaaocMTtM  or  Cateago.  Scentw/.  Fitduic  P. 
Voae,  Manjurtte  Building.  Cliicago. 

ELIClalCAI.  TiADKfi  A190CIATIOK  Of  PlllLAlil:l.rNTIL  StCMtafr,  Ei  A. 
StW!!;?.,  9.t„  r>r<-.rl -PusWing.  PltiWelphia,  P*, 

Kl-tm::-'.!      I\^;>h/,     ,\!doclATJO.S    Of    CA!<aaA.»  SCCfCtof^ 

Royai  la*»,(rance  Bujitiing,  Montreal.  Can. 

E'.*CT«iCAL  Tbaiics  Aisociatiom  or  Tilt  I'ACirJC  COASt. 
ben  H.  Elliott.  Clam  Sprrtkeli  Hi>il<Hne   «ir  I'rancijco.  C»L 

ti.ioi.li  <L  TiLioas  SociBir  ii  X  v.  V,  uk  '.ffniber  National  F.leetrical 
Tradea  A.aaciaiifln).  Secretary.  ■  r N.ii  n.  s-  Wall  Street,  New  York, 
Board  of  Dire^lon  meeti  «^iiim  I  It  rur  i, f  t_ch  i:;iii!t;i. 

Euriai  Statc  Gas  ajio  Ei.cctbic  Aiiutuii 
PniShkcepiie.  N.  Y.    Annual  ineeliiig.  Octclx 

iLUHoi*  Sjaii  ELXcraicAL  Aksociatiox.     iietretiry,  H,  E.  Cbubbuck, 


Secr*tai7,  P.  T. 
Mortimer,  TaronlO, 
Secretary, 

;  r;-:i6 

.=^'•  ■^1111/.  /.  1. 

Secretary^ 


J.  A. 


i  .  K.  Beal, 


liL 


.--rcTelar/, 
-iecrcCAry, 


'  TUMtmon  Attocuiiair  or  Soi;Tuiiaji  Iksiaha.  Secreurr, 
E.  IT.  tiMiltraK  HiMMlaibiirc,  fad, 

ImuM  Cuetuc  Hmmmt  AaMciAnon.  Sccrctaiy.  r,  u,  wkitc,  ladt- 
■■■rriBi.  Ill'-  MMHUr  auMia^  (ceond  Thanday  «f  nek  Mtlk 

bWA  Stisr  «n  IirmenMr  Ammimmm.  SacrMiy,  L  A 
Dutuque,  la. 

Iowa  ELctctaiCAL  Ataoc»Tieil. 

la,    ?fex1  ii:eeiin(,  De«  Mo^net. 

Ijua  TciLrTifoaa  AimciATIo*.  Secretary.  C.  C.  Deerinf; 
Next  niectir.g,  TVii  MHrirc.  second  Tburtdty  io  Mank,  Ifad, 

KAVIA^  C^'..   Wate>  Ii  KlilTCK  Llcm  AhPCIWIM.    SlUitltf,  Jai 

D,    Nlct.:i;v.ri.   NVw.nn.  Kjn, 

Kruiiiirait  iBcEMM.r_«T  Tuafwm  Ahkmttob. 
Maret,  Mount  Vernon,  Kjr. 


StartMrr,  Ccaqic  8.  Canmt,  Im»  CMr. 


'luceiwr  of  McGiew  S  Brun- 
n    V  ;         .  ei.Kinrrn.  BrM.iK,n  BuUdlo«,  Columbua. 

Ua  Ofiauaed  wiik  a  nunaber  of  J^parunenia.  Jlr.  F.  C  CaidwcU  k 
.  •««<  «Mh«r  af  Ihe  dcatrlMt  dcmrlMcai,  aa<  Ur. 


I.  A. 


.JJtafiSS  Te.,i„g  ,,ab„r.. 


expert  engineering  and  cheniicd 


itiliiiic 

t-tii,.,..  u  .      .  »  '  •*  •»'»«  'n«liiitrie».  with  offices  at 

J...  tllicot.  bqnare  and  a  laboralarT  f«r  phyaical.  chemical  and  ,tocui«U 
I  '  on  Ea«;  herry  The  prcident  of  lie  co.,.,«n,-  i,  Mr.  Caam  A. 

rvpre«-n!ing  the  Pitl^urg  Totine  LakOTMOIT  b 
■•tl  n  ne  BoBalo  houndiy  Cfimjiany, 


StaMarr,  S.  A.  Nawaaa,  4^1 


Uu^iiOKii  AiwciATIOK.     SecTctaTT,  Frank  S. 

Amociatiox     Srcrciory,  T   B.  Mageti, 


.\:.i,v.  .<ta»rr  Railway  AawciMMir, 
Ci/nitroi  .St.,  Portland,  Me. 

M«aAC,„-,rT»  St,b„   RaawAV   AawciAT.on.     SccreUr,.  CkMaa 
Clark,  70  K.lhy  St..  Boaton.  M»«    Mee.,  ,reo„d  W^ineKla,  of  caAnaA 
except  July  and  Augiut. 

LMck.  Sadaita,  Mo 

Nanwab  A*»,  Pm  4  BaAcair 
MadiMNH  Ild. 

,Nanamb  lUnsjeaL  Taaiic  AaMciAiwN.  .Secretary,  Fred.  P  Vo«» 
(Ml  KwtMt*  Baildiiai^  CMaaga,    Next  meeung,  Jone  14.  1906. 

-^'iinr"'tJ*?*S"'  AaaooAtuw  or  THa  Uairio  Statbi. 

»i««"«T,  W.  fL  Uortsn,  M  Ceaeiaa  Siraat;  UOaa.  N.  Y.   flat  WM- 

N*ATM*«b-lmn(Mn  Tiuvaara  AaiecwnaM.  SacntMV.  A.  L. 

I  ^i!™!f  Aiicwatla..    SaarMarf,  W.  C  _ 

ihiiadeiphu.  Pi.  TwHitj-triatb  CbBtittiaa,  Aduttk  Chr,  N.  J,  Ji 

S-lt,  l»ti«.  ,  • 

Niw  Eholamr  Ej.«mir..L  liuoaa 
Tupper,  (4  State  St.,  Boaton,  Maaa. 

Nm  Caauiw  Snwr  IUll.w*y  Cldb.  Secretary,  John  J. 
»k«H  St.,  BoitaQ,  Kara,  Mtcta  lait  Tkaiadaj  of  each  nKXU. 

siSmSTyST™**  *^  * 

W«W  YoiE  Stm  Imnmail*  Tkurmns  Aaaocianow.  Secretary  T. 
S.  Lan^  jjt  EniesH  Sqnarc^  M,  Y,  Km  iiiMling,  Klwira,  N.  V. 
June,  1904.  ' 

NoetiiwrsreaN  EucraiCAi.  AaaociATion.  Secretary,  T.  R.  Mereete,  114a 
Weill  BinMIng,  Milwaukee,  Wij.  Next  meeting,  Milwaukee,  Wla.,  third 
Wedneaday  in  January,  1906. 

OiiK.   KuCTNli:  I. 
ville,  O. 


Srtrttary.  11.  I..  Caakill,  Green- 


(liiio  ISDcrnxDisr  TiLxriiosr  A<*JClAtlos.  5WcrelnTy,  Kalph  Kramer, 
I'lHItmuiilh,  O.    .\nnu«i  meetinu.  tolumhui.,  .March  30,  i»o6. 

Ohio  Sotitivop  .Mfcks^ilal  KircrairM  ».<it>  Stuvii  Km^i.tiicaa.  Sec- 
retary. F.   \V    liullard,  CUviIati.l.  U. 

Oiiin  Siarii  Hailwav  .\5».ir  i  it  k....    Seeretury,  Chaa  Currie,  Akrut,  fi 

<li-ij  iiMK  Ti.LKi,a.kriiiaii  ,«<i(i  III-  .1  ,1  \....c[miox.  Secretary,  .1  ihn 
Brant,  iof;  llron,lw;iy,  .\cw  York  Scxc  itHeting.  Washington,  1^  '  Ov  t, 
t.  It  .md   II,  1906. 

Paciric  Coast  ELttraiCAL  i««KsMi»si<>>i  .VssotlATicit.  Secjclaiy.  Sam- 
uel t;.  Reed,  Portland,  Ore. 

P4:.\aayi.VAXiA  Siatk  IsDcrcxot^r  1  tLi,/ iuijuB  Aswciaiioh.  becrrtary, 
H.  B.   Bradley.   1,15    .South   Second   Street.   Philailel^ihia,  I'a. 

I*CKN5Yt\  I  s  .Statf  SlBKiF.r  ItAlt^  NV  .^'.^otl\TIo^.  Secretary.  Cliaik» 
H.   .Smith,  l.etianoti,  l*a, 

PiKKS  l'i«K  ruLtTxcuNic  Snciriv,  Secretary.  E.  .\.  Sawyer,  Colorado 
Simnas,  Col.    Mretlcgt  tooond  Saturday  of  each  month. 

Saum  DaiOTA  TlUfBeaa  AnoeiATMH.  Secretary.  U.  B.  Ilattwell, 
IrciM.  S.  Ol  Max  aanal  cwmMiam  Siaw  FkUt,  &  D..  memt  Wcdaaa- 
•lay  fn  Jaanani,  itafc 

Savntwaaraw  EkacmeaL  am»  Cm  AiiaeiAtimi,  Sccrcianr,  Frank  F. 
DuCr,  Baaamam,  Tksi  Not  aiaethw,  aecmJ  Taailar  M»r, 

Stmbt  ■aiBtTAT  AccpvaTAHT*'  AaaactMiott  ev  Amaic*.  Sacictarf,  B, 
H.  WhllCb  Baa  t*t,  Hmfanl,  Cam- 

StMit  K*iLW*y  AnaeiatMai  «■  St aic  d*  Haar  yasR,  BagfUaty, 
C  a.  FirfnUld,  Jr.,  114  immt  St..  New  Yark. 

iTtnaMnara*'  NATi«it«L  Etvcme  AiamMiair,  flacMaqr  BailiWI 
CiawiUM,  C.  M.  Goddard,  55  KSIkr  SukI.  tkntaa.  Maaa. 

VsaNawT  Aaa  Ntw  HAyrtaiiti  imiMraaaT  Tturiioas  Amtemtwi,' 
SacMianr,  a  w.  PuMcll.  St.  Jakaibary,  Vi. 

VktuoMr  EaicmicAL  AaiacMinMi.  S««f«tarr,  C  C  Weill,  MMdhkarjr 
Electrical  Ligkt  CbaapHijr,  lOHUtmy,  Vl 

WKsritM  $actlT»  «*  Caanttu,  ElaBtiieil  SaClidi^  fwaifly  Cfeicw 
Electrical  ANadadaa.  Saoclity,  J.  K.  Watdat,  inf  Ifanadnoi 
CkieafO, 


^.d  by  GoofB 


t 
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Weekly  Record  of  Electrical  Patents. 


i:n  r: m 

(CoiiductcU  by  k.: 


\TES  PATENTS  ISSUED  JAN.  J),  19^ 
m  &  Slockbridgr.  Pal.  Atlji..  140  Natna  St.,  M.  Y.] 

■imSi.  electric  L.\MP  LIGHTER;  PWer  W.  Ardniao  »nd  Amtieo 
A  AnJuino,  Stamford,  Conn.    App.  6W  Apr.  **,  twtA.  A 
num  wire  i»  strrlched  acroM  the  surface  of  the  wick  and 
with  a  bi  chromate  plunce  Iwttcry,  tl 
deprcued  into  the  electrolyte  tijr  a 
forma  a  pan  of  tiM  luv  Maa. 

•10,389.  END  CELL  SWITCH!  Jei^k  BUur.  New  York    N.  Y.  App. 
filed  Oct.  14.  1904.   The  contact  am  y  MOtredJqr  •Jert  aaCT  whkfc 
baa  »  planet  arj  or  Jifferential  gear  eOMlBli  ~ 
rotating  motor.    A  nufnet  oprratrd  brake  la 


fine  ptati- 

 _  __    __      in  drenh 

the  line  element  of  whieh  can  be 
plunger.     The  bi-cfaromate  cell 


dilTcrential  fear  when  MrH  mat  nMfM  tta 

•crew. 


«f  «ie  iMd 

iio,«4.  ELECTRIC  DRILL;  CbMleo  W.  Tlwll,  V^mmhtt^^^  Aw. 
¥k4  J«UM  I.  1903.    The  motor  afiMMiw  b  j»<wM  «21 
eatiag  and  baa  an  arai  with  a  looec  jliiiflMy  far  tatty,  jgm 
ptnitTiTT  neahea  with  a  fixed  internal  gear  and  •  eMiCfpoMHBK  vnf> 
cntlal  gear  Axed  to  the  drill  chuck. 
910,471.  ADAPTER  FOR  INC  AMiESCENT-LAM P  SOCKETS:  Saawd 
E;  Doane,  Oeveland,  O.    App.  filed  M»r.  27.  1905.    An  adapter  iOf 
ineandcacent  lamp«  compritina  ulcevei  formed   to   receive  the  lamp 
baac  and  having  contact  mcmherj  to  engaie  the  contacts  of  the  aotwt, 
one  of  uid  membera  being  rotauble  independently  of  the  other. 
lM,»oi.  ELECTRIC  FIRE  ALARM  AND  THERMO  INDICATOR;  Al- 
fred H.  McNeil,  Oapton,  Londcn,  England.    App.  filed  May  1,  190s. 
A  aliihtlj'  bent  thermal  strip  hit  it»  end  rigidly  aectircd  to  a  anPPO^- 
ing  block  which  carriri  a  contact  opposite  the  center  of  the  theniMl 
•trip.      This  contact  has  a  micrometer  adjustment  to  aa  to  vary  the 
temperature  for  which  the  indicator  operates. 
•10.SS6.  TURMNO  SWITCH  WITH  LIGHTED  IIA.SULE  I-OK  ELEC 
TRIC  LINES;  Hans  llolzcr,  Frankfort-on-the-Main,  Germany.  App. 
filed  Apr.  10.  1905.    A  pivolailr  moonled  awitch  member  for  cloaing 
the  circuit  throtigh  the  line  eontacti,  aaid  aemberbaving  relaiivdy 
long  and  short  contact  arm!..    Has  a  lamp  ia  th*  amtdl  MitPdle^OOn; 
nected  with  the  line,  and  with  an  aujciUMrr  COBUMt  U  tOt  pMa  01 
the  long  arm  of  laid  iwitch  member. 
aio.SM.  VOLTMETER    SWITCH;    George   N.    Eaatman.    C  hicago,  111 
App.  filed  Apr.  16,  1905-   The  switch  anna  aro  gearcrf  to  ' 
handle  by  reduction  gtviag  ao  that  •  alight  novement  of  'he  handle 
iiata  a  cooiiderahle  »o»5me«t  ot  Om  iyUch  arm^    The  purpose 
is  to  enable  the  reading*  of  the  difCTM*  dtculla  to  be  made  on  the 
volt  meter  ex,H-.Jitiou»ly.  the  noM  ■WIfWIt  «MbUllf  a  chaage  ^ot 
circuits  tieforc   ihe  v.ilt  meter  pMUCr  baa  HM  10  •Wiaff  gliprcCIBMr 
toward  the  lero  reading. 
ttOkW,  ELECTRICAL  SWITCH;  Joaeph  F.  George.  New  York,  N.  Y. 
^fck  iffiSr  Oct.  7.  1904.    A  proteottd  awitch  particularly  deal^ed 

ST^IiiellmtrMc,/ te  «Mc*!  »>*  ««1  knife  «>"..  '°  , 

Igriwt  plate  wMcfc  fonm  the  emr  of  a  boa  aurrooadlng  the  awitch 

Bi«JC».  EtECTKir  RAILWAY  SIGNAL:  Helm  W.  Parkea  and  Stella 
nETvillcent.  I  U-vcNnd,  O.   An-  ««d  Oct.  17,  1904     A  pair  of  apeclal 
*"      raiU  are  laid  along  the  track  and  contact  with  whoeJa  or 
dqpcnding  from  the  tmin.    Whea  two  tralaa  are  ttfoa  tae 


-operatea  the  switch  point,  and  the  additional  cylinder  fur  the  tema- 
pnore  arm. 

810,618.  IXSCl.ATOR  CLAMP;  Waiter  G  C!.>rk.  Seaitle.  Waih.  App. 
filed  Apr.  ij.  19>\-  A  wire  strap  h.is  m  mi i:ru!ar  portions  adap'.ri 
to  eiahiacc  the  usual  groove  of  tlic  luauUiurr.  j.'.d  U-shaped  uprighti 
to  engage  the  usual  euaduelor  and  bold  it  in  the  insulator  aaddle. 
The  dmca  to  drawn  into  damping  refaMloo  by  a  pair  of  apUt  daap 

810.651.  ELECTRIC  GENERATOR  FOR  BICYCLES:  Frank  X  Hof- 
bauer.  West  Orange,  N.  J.  Am,  filed  June  u.  i')  "-  A  -^i  iill  j[eB». 
rator  is  pivoted  to  ilir  frame  of  the  bicycle  and  is  normally  held  oat 
of  contact  with  tiir  rear  wheel  l>y  a  dctewt  Wb«a  the  dctca8  ia  t» 
leaaed  the  Kciuraior  i^iU  ly  kli  >vit]r  BO  tbat  Ua  {Ndlajr  tlMltMli  wM 
tbe  rear  tire  and  is  driven  tbrrhy. 

•li4(4.  ATTACHMENT  FOR  ELECTRIC  CONDUCTORS;  David  B. 
Hltla,  East  Orange,  N.  ),    App.  filed  Apr,  13.  1905.    The  extremity 

of  the  conductor  from  which  t!ie  insulation  has  been  rcmove<l  i« 
innerted  through  a  Imllou'  livet  in  Ihc  hottum  of  a  cap  or  ferrule, 
which  rivet  alwj  serves  to  secure  the  usual  terminal   washer  to  the 

cap  or  iVir\ile. 

•10,687.  SYSTEM  OF  AUTOMATIC  SKjNAI.ING  FOR  ELECTRIC 
RAILWAYS:  Fitlfcugh  Townaend,  New  York,  N.  Y.  App.  filed  Nov. 
10,  1903-  Aa  MacUvc  bond  aystem  in  which  tfM  booda  for  the 
aeparate  raib  ba*e  nean*  for  compriuating  for  the  effect  of  different 
currents  therein  by  means  of  automatically  varying  tbe  resistance  of 
»Bi  ;  L"ii:iJ  in  inverse  proportion  to  the  power  current  in  the  rails. 
8io,7<.f  BLOCK  SIGNAL  SYSTEM  FOR  ELECTRIC  RAILWAYS: 
Abram  L.  Bower,  Boyerlown,  pe.  Anp.  filed  Jan.  10.  1903.  DMaOg 
of  a  tum-ont  syatrm  having  insulated  track  sections  at  tbe  ttuB-OMi 
which  make  circuita  to  set  the  signals  altertutely  by  means  of  a  ra  ~ 
wheel  which  15  intimately  »tepi>ed  around  by  an  electro-niaKiiet 
•1 0.1^^1 -^ELECTRIC  CIRCUIT  BREAKER;  Frank  O.  Hartman.  Ua 


a    Afp.  filod  Apr.  6.  I 


90S- 


The  giHidi  ana*  are  broiigM  to- 


S10.6S7.— SyateiB  of  AntonMlie  Signalling   for  Elaatlk 

same  block  section  alarm  circuits  are  closed  through  Ihg 
leys  to  signals  within  the  respective  engine  cab*  „   ,    „  „ 

•10*96.  iil'RINGJACK  WEDGE;  Guauve  A.  Zundel,  New  York,  H.  Y. 
App  filed  Nov.  17,  1904.  Comprise*  metallic  strip*  separated  by  BB 
insulating  body  conductiuK  »Mies  hring  electrically  connerird  with  said 
strips  and  sewed  to  the  Ik;i'.). 

•10,609.  ELECTROFLUID  PRESSURE  MECHANISM   FOR  OPERAT 
iNG  RAILROAD  AFPUANCES^  WaHw  J.  Ml.  toa  Ayeles.  Cal. 
App!  fiwTDee.  i.  190J.    A  ftu\d,  poaw  to.locaMd  H  Ac  variou. 
switdia  and   serves  to  contmuonsly  mainttia  jWllWIW ^       * ^ 
reservuir      A   pair  of   solenoids  have  poppet .tWW,  waiMgHi— . ty 
opening  and  doaing  the  pipe*  from  aaid  itauvwr  It  Oi  oniaaar  wm 


•tObySi^EieeU^  Oreait  Btcaihcr. 

grtiit  (  in  .-.n  oil  bath  and  arc  impelled  apart  by  a  powerful  spring. 
A  hatiiniii  up<'rated  detent  serves  to  hold  the  Ailch  arms  together 
by  A  t'^iX^e  jninted  arrangcinetil  which  gltrCg  a  BalliBly  oRcCt  ao  ibit 

a  light  hluw  ul  tbe  sulcin  id  cofc  OB  tha  dctaat  ig  oRceth^  to  ttlaMi 
the  apring  and  separate  the  arm*. 
UoMk  BLBCTRIOLIGHT  FIXTURE:  John  F.  Barrett  aad  Nat  C 
ColHnB,  Chicago.  In.    App.  filed  June  3.  1905.    The  lamp  ia  aup- 

ported  by  a  flexible  cord  which  depends  from  a  spring  drum  WItbn 
a  casinv.     The  drum   has  a  pair  of  contact   rings  thereon 
which  the  electric  circuit  is  completed  to  ihc  lamps. 

•10,841.  MAGNETIC  SEPARATOR;  Henry  F.  Campbell.  MdroM,  Maw. 
App.  filed  July  39,  >9o'.  The  chute  or  tra^  has  a  flfalMc  oo*cr 
■MM  cattciiding  over  ita  anrfaee  through  which  the  magnetic  pole* 
tttinL  Tbt  pnrpoM  i*  to  prevent  tbe  pariicloi  from  attaching  tacD- 
aebres  10  the  ildes  of  the  pole  piece*,  and  further  to  instire  the  die- 
tribulion  of  the  ore  in  a  uniform  thin  layer  on  the  tray. 

»I0,8SS.  .NLANHdl*;  lOK  lONDrilS  AND  TIIK  I.IKE;  Winfield  A. 
Halkr.  New  Orleans.  La.,  and  Jamc*  W.  BiUmgsley  Xivoli.  N.  Y. 
Am.  Bled  Fob.  ai,  190$.  The  walla  of  the  manhole  have,  ibelve* 
vmb  tntio'f  groove*  on  their  snrfaoe*.  The  sbclvea  arc  located  ia  a 
awiUiiB  M  MPpOft  the  eoaduetots  or  caUea  at  their  Miat  of  ca- 
MMM  tbtaagh  lha  walla,  aad  wewn  to  ptalM  oihtr  ciMn  ia  oaia 
of  a  bam-otit  of  tiioae  above. 

Aio.StS   SFLKCTIVK  cam,  for  Trr.ErHONES  AND  TELKGK M'H.'^ 
VVilliaii.  ralinel,  Jr.,  Kir.cMn.  .\,  -Mcx.     .\up.  filed  Jul)-    :S.    i  [i..- 
laila  of  a  magnet  operated  selective  telcphouc  arrangement  having  a 
mthet  wheel  trith  b  deep  notch  which  vaiiea  in  different  iailra- 
gatnta,  and  paltel*  for  atepping  around  aald  latehet  wheel. 

810,889.  PROCESS  OV  FLFCTROI.VTICAIXY  PTIEPARINC;  METALS 
Ok  ALLOC  S  l  iiR  I  rrilOC^RAl'll  K  rURPOSES;  Otto  C.  Stredicr, 
Darmsl.idl.  liirnKuiy  Air  filed  M.iy  13.  190*.  A  method  of  pre- 
paring ;;thL'KTapl'ic  •■iirf^i'ei  which  cv-nsists  in  paintiriK  the  lithoB-aptnc 
design  cii  to  the  usi:.il  jinpaied  Juic  surface  and  then  depositing  s 
layer  of  owtal  00  to  the  paru  of  the  tine  not  coated  by  the  design 
■a  aa  la  pfWhaa  a  taatcr  attracting,  gieaatwpalUt  aatfaec  at  aaeb 
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A  Year's  Export  Trade. 

A  month  ago  we  stated  in  this  tMliunn  that  judging  from  ap- 
pearances, ttw  dectrkal  export  trade  of  fbe  eotmtiy  iroidd 
rrath  ovi-r  $i2,ooo,0ODl  The  fiK'^fS  arc  now  a'.-.itriSle  for  the 
whole  of  1905,  and  we  are  gtad  to  note  that  they  sub$(aiiliate 
the  pnipliecy.  Jht  exports  of  elcctrkal  wpKuces,  inelndiiig 
irlKraph  .md  tckphune  instrumenu,  reaiched  .1  total  of  $5,648,- 
435;  and  the  exports  of  etectricai  machinery'  amounted  to  nut 
IcM  than  ^,409^4^.  Hie  anregate  »  ^tsfiSJjln-  This  com- 
pares with  R  grand  total  in  19D4  of  $[i,ioa0i7ja^  or  a  gain  of 
$2,017,919,  or  about  ao  per  cent  Snch  a  condition  of  aSalrs 
is  healthy  and  encour.tRinii,  atid  shows  that  the  export  of  elec- 
trical good*  from  America  can  be  made  sacceaiful  if  steadily 
and  mt^goitlT  pntbed.  Fart  of  the  increaae  taay  be  due  to 
the  higlitr  com  of  material,  such  a$  copper,  but  the  hgurei  as  a 
whole  reflect  genuine  gains.  This  is  the  more  notable  becaose 
BO  many  Ameikan  electrical  taanttfactnrtfS  hare  factories  or 
arrangement;  ff>r  the  production  rf  their  a;sp.iratiii;  ribro.'  J  An 
analysts  of  the  returns  shows  that  England  and  ;;ci  colonies 
colonies  remain  our  good  friends.  Of  electrical  machinety 
British  North  America  look  $2,033,914;  the  United  Kingdom, 
$885,095;  British  Australasia,  $252,028;  British  .Africa,  Siei,- 
449;  British  East  Indies,  9iagiM4-  Wbercvcr  the  English 
flag  Aics  a  similar  welconie  awaila  car  goods.  We  aUo 
have  gfcnerous  patrons  in  Japan  to  the  tune  of  $1,239,878,  and 
excellent  customers  in  Mexico  to  the  extent  of  not  less  than 
$1,057,033.  Soatb  America  generally  was  good  for  aboat  $500^ 
ooo.  The  figures  of  dectrkal  imtrmnenta  are  not  subdivided 
grcgraphically  in  the  return?,  but  they  follow  broad!-,  tlic  same 
lines  of  distribution,  and  show  a  very  universal  widespread  ap- 
prcciatjon  of  Amcrkaa  ehclrical  prodneli. 


Rain  or  Snow  Velocity  a  Po.ssibi.e  Limitinc  FaCiOH 
IN  Wireless  TELEc,R,^PHy  Range  ofTransmisston. 

The  article  by  Oipt.  Wildman,  on  page  320  oj  tliia  issue,  sug- 
gests very  pertinently  that  the  weadicr  at  a  sendbig  station  may 
have  a  distinct  influence  upon  the  strength  of  th-  ''pnr.ls  .it  1',. 
receiving  station.  He  bases  this  suggestion  upon  a  record  which 
showi  both  lite  wind  velocity  by  anemoogctcr  and  tile  Niative 
weakness  of  received  signals  at  the  mum  recdving  station  in 
.Alaiica.  It  is  to  be  supposed  that  Ibe  wind  at  Ow  ofstant  sending 
station  m.-jtched  tim  recorded  at  the  receiving  station.  There 
seems  to  be  a  general  agreement  in  the  record  between  the  two 
curves,  going  to  show  fliat  when  the  wind  velocity  was  tnxilced 
the  weakness  of  the  signal.^  was  also  marked  Neverllteless,  this 
does  not  seem  to  have  been  always  tlie  case,  if  we  may  judge  by 
the  devklfam  between  the  carves  under  die  date  of  November  3. 
It  i^  finite  conceivable,  however,  that  when  snowflakcs  or  rain- 
ilr'ips  arc  being  rlrivcn  in  large  numbers  across  the  sending  mast 
wires  by  a  high  wind,  that  the  potential  of  the  waves  thrown  up 
the  wires  wonld  be  reduced.  The  effect  would  probably  b<  greater 
for  snow  than  for  rain,  because  rain  having  a  much  lesser  surface 

jit  r  unit  iii.cis  than  «ro« ,  is  apt  to  ha\  c  a  more  iii.-:irly  vertical 
trajcctor.v,  and  so  a  ram  stream  would  not  Lie  intersected  by  the 
wires  so  much  as  a  mow  stream,  in  a  given  horisontat  wind 
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velocity.  If  this  icaaoonqs  k  aound,  the  weather  conditions  in 
Alatlta  arc  more  likdy  to  ht  untaTonUe  to  tbe  tending  ttatioo 
than  they  are  in  more  genial  iiiore  customary  latitudes.  In 
any  case  it  would  only  mean  that  more  power  would  have  to  be 
emplaiyed  la  die  sending  aerial  dnring  a  mowstarm  than  wider 
dear  sloes. 


PowBR  Plant  Economics. 
We  haw  been  sradh  interested  in  Ibe  consideration  of  Mr. 

Stott's  ItHtitiitif  pnpfT  t:jK)n  this  fruitful  theme,  an  abstract  of 
which  appeared  last  week.  That  the  economics  of  power  plants 
can  tc  very  greatly  improved  is  a  point  beyond  aisuacnt— 
the  owre  asa^is  of  the  losses  makes  the  present  sitiiatiao 
dear.  But  In  what  direction  one  should  work  for  improve- 
Bient  is  not  so  fully  evident,  and  we  must  admit  thai  M:  Stott's 
discussion  oi  the  matter  does  not,  tiirougfa  any  practical  sug> 
gcstions,  give  ns  much  light  on  dw  subject.  CMain  facts 
stand  out  mtj,  i.r.iinnifnily,  as  they  have  for  a  long  tlnr.  past, 
but  the  improvements  suggested  do  not  carry  the  weight  that 
cornea  fram  wdl  defined  expgrimentsl  data.  To  begin  at  the 

beginning,  tfu-'rc  h  con!i<li'ra':.li-  ro.'im  fnr  pain  in  the  matter  of 
boilers  and  iurnaces.  1  he  ultimate  test  operative  economy 
is  die  coal  required  per  Icitowatt-hour  at  the  switchboard,  and 
the  first  thing  in  a  programme  of  reform  is  10  see  that  tbe  coal 
is  forced  to  ouke  steam  efficiently.  As  Mr.  Stott  very  truly 
remarks,  the  difference  in  ultimate  efficiency  between  well  designed 
faailers  of  various  types  is  not  greaL  The  criticism,  however,  can 
be  offered  upon  all  the  types  in  coomion  use.  that  tbe  units 
ar<-  iiirnn.eniently  small.    In  these  d:l.^^  of  ii!.inti,  we  find 

in  the  generator  room  direct-coupled  units  of  so  great  individ- 
aai  oMpot  that  there  is  very  little  needless  rednplication.  Stepv 
however,  into  t'n-  boiler  room  .•iml  ;.  m  inn!  "Ii.iltn  i-'-"  "f  -m.i]] 
boiler  units,  with  correspondingly  small  fumaco,  taking  up  a 
laige  amoniit  of  space,  le^niruig  a  complwated  system  of  piping 
and  causing  large  additional  expense  wbich  reacts  serioinly  UpOn 
the  fixed  rharRct  and  maintenance. 


When  one  is  using  5,000-kw  fenerating  miits,  it  would  oer* 
kitnly  appear  to  be  good  policy  to  use  much  larger  boiler  nnils 
than  ordinary,  with  furnace.'i  and  mechanical  stokers  to  match. 
The  result  of  such  increase  should  be  lh«  roinimiziog  of  inci- 
denttl  losses,  a  material  increase  in  boiler  eflieieney,  and  a  very 
considerable  reduction  in  opcratinR  and  fixed  -harsc<!.  When 
i(  comes  to  a  consideration  of  prime  movers,  the  situation  just 
at  pfeiealis  diaotie.  We  agree  with  Mr.  Stott  flat  the  commg 
of  the  steam  ti^b'tK"  f;  1  *  been  a  good  thing.  Whatever  its  final 
place  in  the  art  niay  be.  it  has  made  no  iiiconsliU-rable  place  for 
liidf  alre.ldy  and  is  serving  r.s  a  valuable  stimulant  to  prime- 
mover  design  in  generaL  li  came  at  a  time  when  engine-building 
had  lunk  into  a  complacent  period  of  standardization,  and  it 
has  not  even  yet  shocked  the  engine  builder  itidi  full  activity,  at 
least  in  this  country.  We  tbink  thai  Mr.  Stott  errs  in  ascribing 
the  efficiency  which  be  does  to  steam  turbines  as  they  now  arc. 

The  liijurci  he  quotes  are  :iOt  to  our  ktiowledgi-  jii^lificd  by  any 
test*  made  in  silu  after,  let  us  say,  a  year  oi  commercial  t^cra- 
tk>n,  and  in  fact  ib«y  are  not  within  a  good  many  per  cent  of 
any  such  ttits.  Very  few  ci.iniinereul  turbitic  U■^l■.  would  show 
belter  than  -«  lbs.  of  sicim  per  kw-hour  including  all  the  auxil- 
iaries. Ko  turbine  irMs  of  any  kind.  <  vrii  when  made  ex  parl< 
in  the  shops,  have  shown  the  thermal  efiic:ency  reached  not  io- 
fruiDciuly  in  the  tests  of  some  reciprocating  engines  using  super- 
healed  steam.  On  tbe  superheat  in  oommercbl  use  abroad  and 


with  proper  condensatioti,  it  is  feasible  to  deliver  the  kw-boor 
at  tbe  switdiboanl  on  the  consumption  of  less  than  1$  lbs.  of 
steam  used  in  reciprrcaiint;  mgines.  Until  the  urbine  is  pre* 
pared  to  meet  some  such  figure  commercially,  it  ipust  depend 
for  its  populaffly  «a  virtuea  other  Ibu  extreme  economy.  As 
to  the  advantage  claimed  for  the  turbine  with  respect  to  high 
superheat,  it  should  not  be  lost  sight  of  that  the  multiple-e.T-_ 
puiiOR  redpfOCating  engine  can  in  its  several  stages  utilise  a 
high  aggregate  cfaaige;  and  as  to  high  vacumn,  it  is  yet  to  be 
demonstrated  whether  there  ia  aiqr  final  oommercial  econoiBy  in 
the  extra  inch  or  thereabouts  that  may  be  utilised  with  the  tur- 
bine. 

That  the  steam  turbine  has  virtues  is  undeniable,  but  Mr. 
Stott's  table — based  on  assumed  turbine  efficiency  not  confirmed 
in  practice,  as  compared  with  a  very  modest  redprocating  en- 
gine eflScianey  which  has  been  repeatedly  suipaascd— is  for 
these  reaaeni  a  most  fallacious  guide.  If  he  had  taken  hts  tiir> 
bine  consumption  at  20  lbs.  per  kw-hour  and  his  engine  at  15  lbs. 
per  kw-liour,  an  hypothesis  oertainiy  as  wdi  justified  as  the  one 
he  actually  used,  the  Ima]  stanmation  would  have  taken  on  a 
vrry  rliflfcrciit  .'i^>p<Mr.iiu<-  ,  .111  1  if  he  had  b-nl  aclii.i'  <'\|nTimeiit^ 
with  his  proposed  low-pressure  turbine,  we  are  iiu:lined  to  tbink 
that  his  proposed  economy  wouM  never  have  been  suggested. 
And  it  should  be  noted,  in  addition,  that  the  familiar  assump- 
tion of  bad  engine  efficiency  at  partial  loads  is  not  borne  out  by 
the  facts  when  the  engine  is  probably  designed  for  high  pres- 
sure and  superheat.  A  reciprocating  engine  undeniably  haa  high- 
er  friction  than  a  turbine^  but  even  so,  as  in  the  fanuMis  engine 
tests  in  Kngtand  last  year,  it  may  easily  have  at  partial  loads 
an  efficiency  far  below  anything  ever  recorded  for  a  Mrbine. 
When  Mr.  Stott  can  find  a  turbine  for  low  pmsure,  er  any  pres* 
Min  fiii  tb.it  m.iilr:.  >  i|i  ibl;  iif  Skiving  the  brake  hp-hour 
at  half  load  on  less  than  10  lbs.  uf  steam,  be  ma;  consider  Ilim- 
self  lucky.  On  any  pieaent  sliowing  we  cannot  take  Us  exhaust 
turbine  plan  very  seriously.  Nevertheless,  the  steam  turbine 
has  enough  efficiency  taken  in  coujunction  with  its  great  com- 
paetoeas,  freedom  from  vibratiott,  ease  of  operation,  and  general 
convenience  to  justify  extensive  use,  especially  siuce  diruel-eur- 
rent  tutbo-generators  are  now  available;  and  if  our  American 
engine  builders  do  not  busy  themselves  with  improvement*  ttey 
will  find  cause  for  repentance^  and  that  at  no  late  day. 

The  gas  engine  situation  is  somewhat  of  a  different  matter. 
Tbe  engine  itself  is  undeniably  far  more  efficient  than  at^  form 
of  steam  motor  ha;  any  reasonaUe  chance  of  being;  and  tbe 
question  of  its  general  utility  in  power  plants  turns  on  entirety 
different  causes.  As  Mr.  Stott  admits,  the  earlier  difficulties  oi 
bad  regulation,  tmccriainlly  of  action  and  large  mainlcnatice  have  * 
in  great  measnre  been  overcome,  leaving  as  the  principal  objcctiom 
the  inability  to  carry  overloads.  There  is,  however,  a  relation 
between  what  one  is  pleased  to  tall  full  load  and  the  rating  of 
the  engine.  With  a  given  gas  engine  there  is  a  certain  point 
of  output  that  cxmwt  be  exceeded,  just  as  there  ia  in  a  steam 
engine  with  a  fixed  ni;ixiiniiiti  tuV  ulT,  as  in  nuny  Corliss  en- 
gines. Tlie  "overload"  capacity  oi  the  engine  depends  on  bow 
near  to  this  maximum  one  cares,  in  view  of  working  eoonooiy,  to 
rate  the  machine,  The  ^cio-lip  g;i*  engine  of  Mr.  Stult'.^  paper  lias 
substantially  ihu  same  thermal  efficiency  on  the  kcis  of  brake 
horse-power  at  300  as  at  400  bp.  On  the  latter  rating,  it  has 
practically  no  Overload  capactiv  Int  exocHeul  efliciCDCy  between 
half  load  and  full  toad.  At  a  jL>u-hp  rating  it  wnuM  be  said  to 
iiAxt  a  good  overload  capacity  with  remarkable  eSciencar,  but 
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cons^iderable  losses  when  woriced  below  threc-quiltm  overloads 
Anything  that  helps  tbe  low  load  efficiency  of  Ute  iateml  com- 
buuton  enginr  practically  helps  in  overload  eapadtyt  as  in  the 
cue  of  other  prime  moven;  and  when  large  gu  ngincs  are 
turned  out  in  a  qnanthj,  the  cost  per  rated  horwpewer  will 
»hll  be  reasonri'i'-f  .it  .<  cuusf  r  v.T.ivc  r.itiug.  \Vc  had  hoped 
ere  thi»  that  tlie  first  of  the  great  gu  engiue  uuits  of  the  Cali- 
iamia  Gas  Ekctrie  Cd.  wtiuld  have  been  pat  iiiMf  operatkm, 
but  the  cvrnt  hr^i  bcpii  JctrsNcJ,  so  that  it  nny  be  several  month'' 
beiore  results  iioni  liu.-,  noutli;  [>Uiit  .arc  available.  Until  su:li 
SaifS  work  has  been  done,  the  issue  as  regards  iniernHl  com- 
bustkm  engines  wUl  rt^Tnain  -omewhal  okacttrcd.  As  to  the  other 
rivals,  the  tarhine  contingent  seetns  far  the  monient  at  least  to 
have  the  engine  men.  somewhat  on  the  defensive,  to  put  it  mild- 
ly. American  en^ne  builders  have  been  v«y  slow  to  take  ad- 
vantage of  high  soperheat  and  great  expansion,  and  even  in  the 

f.ii't-  ril  iiirbiiK'  comptli;!!  11,  ;i  rfquest  fnr  ctlgi^<.■^  bui't  up  tO  ad- 
vanced foreign  practice  in  these  particulars  usually  meets  a 
very  cool  feeeptiOB.  The  frequent,  toes  of  targe  contracts  evglM. 
to  =;r>»f  tln-'in  ;nto  a  course  i*f  artsve  imiirovi'mciit ;  if  nnl,  "<-t  their 
iorrows  be  upon  their  own  heads — the  makers  oi  turbmes  will  not 
weep  for  fhem^  and  huiUere  of  power  itations  wiU  extend  llien 
meagre  iymp«di]r. 


A  Standakd  fCiiAiTATT  Fon.  Mbtik  Tnn. 

There  is  a  well-known  difficohy  in  determining  the  constant 
of  a  watt-hour  meter  connected  with  a  variable  line  prewure.  Ji 
the  voltage  between  the  mains  is  so  nearly  steady  that  ft  can  be 

regarded  as  consi^int,  tlie  testing  of  .'1  rtgisteriiiR  Aait-;iour  meter 
on  customer's  premises  is  not  a  difficult  operation.  The  usual 
plan,  in  diis  eoontry,  is  for  the  tetter  to  cany  ahoot  with  him  a 
portable  form  of  rheostat  load,  and  cithfr  3  ^tandar^i  wattmeter 
or  a  voltmeter  and  an  anuneler.  The  time  occupied  in  making 
a  deSnile  nundier  of  revolutions  is  carefully  noted  for  the  neter 
under  Wit,  when  the  known  portable  load  is  allied.  A  table 
then  shows  whether  the  meter  is  fast  or  slow.  If,  however,  the 
voltage  .icrosD  the  tntbm  ■>>  very  variable,  and  the  range  of  variar 
tion  is,  lay,  from  9  per  cent  above  normal  to  s  per  cent  below, 
then  the  load  on  the  meter  with  a  constant  rheostat  in  circuit 
will  vary  from  about  10  per  cent  above  normal  to  10  per  cent 
below,  and  it  is  difficult  to  assign  the  quaittity  of  energy  which 
has  passed  threugli  the  meter,  witbfai  several  per  cent 

Dr.  Martin  Kallmann  has  recently  published  an  article  upon 
this  difficulty  in  tlie  Htektrotechniscke  Zeilschrift,  an  abstract  of 
whidi  appears  in  the  Digest.  He  describes  a  form  of  portable 
rheostat  which  autonutkally  maintains  a  nearly  constant  load 
on  the  meter  tested,  despite  5  per  cent  pressure  vartaikms  in  the 
mains  above  or  below  the  normal.  The  gist  of  the  contrivance 
is  in  the  employment  oi  ballast  wire,  of  the  same  character  as  is 
used  iii  a  Nemst  iuap.  As  is  well  known,  the  glower  of  a  Nernst 
lump  is  cloctrioally  unstable  on  conslant  potential  circuits,  and 
the  expedient  is  adopted  of  inserting  in  the  glower  circuit  a  glass- 
cnckwed  tedstanec  of  inm  wire,  in  nitrogen  or  other  inert  gas. 
The  iron  wire  is  worked  at  a  current  density  Sufficient  to  raise 
It  lo  a  dull-red  temperature.  Ar  thi-s  temperature  the  variation 
of  the  resistivity  of  iron  is  ver>-  rapid,  so  that  a  i  per  cent  in- 
<rrc3so  in  current  •strength  may  increase  the  resistance  of  the 
glowing  iron  wire  by  15  per  cent  A  snilahle  amount  of  this 
sensitive  balla<t  reisistance,  in  circuit  with  thi-  glower,  renders 
the  combination  electrically  stable,  at  the  expense  of  a  slight 
drop  in  pressure  at  glower  terminals.  In  a  similar  maimer  Dr. 
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Kailjinnn  cmptagra  a  nnmber  of  these  ballast,  [^wtnhca  in  jiar- 
alld  wftb  each  other,  a  suitable  group  of  such  tiAes  being  con- 

ncctcd  in  series  with  the  resistance  of  ;nanganin,  or  other  con- 
stant-resistivity allQ}'-  Ihc  ballast  glow-tubes  then  serve  to 
absorb  nearly  all  of  the  variations  of  pressure  in  the  mains,  pro- 

vidcd  that  the  latter  do  not  exceed,  say,  5  per  cl-iu  of  the  rormal. 

Ibis  leaves  both  the  current  and  the  drop  in  the  alloy  resi^unce 
very  nearly  constant.  The  meter  lo  be  tested  ii  loaded  by  being 

r-nnnectcd  in  «erir5  with  the  alt':y  re-'^istancCi  >nd  in  {Mirallei  urith 
the  drop  oi  pressure  across  tlie  same. 

If,  for  example,  the  mains  had  a  normal  pressure  of  220  volts, 
the  coil  and  ballast  would  be  so  proportioned  as  to  lake  j  am- 
peres, or  1,100  walt«,  from  tlie  main  at  this  pressure.  There 
would  bci  10  ballast  tubes  in  paratld,  all  working  at  dull- 
red  heat.  The  drop  in  the  ballast  would  be  ao  volts,  leaving  aoo 
on  the  rjil  with  ji  auipi.-res  and  I  kilu-.vatt  Ji'vclopcu  therein.  If 
now  the  main  voltage  should  rise  to  230,  it  is  reported  that  the 
ballast  would  drop  about  a8.5,  leaving  an.s  volts  on  tiw  coti, 
with  5.o,v?  anipere-!  p.nr^  l.nts  watts  devi-lopcl  in  it  That  is  to 
say,  the  power  liberated  as  beat  in  the  coil  would  increase  only 
1.5  per  cent,  when  the  main  pressure  iocrcBsed  5  per  cent; 
whereM,  without  the  ballast  compensation,  the  power  in  the  load 
would  have  increased  10  per  cent.  This  increased  steadiness 
of  load  is  obtained  at  the  sacrifice  of  9  per  cent  in  voltage,  the 
meter  tested  being  worked  at  aoo  volts  drop  on  the  cotI,  instead 
of  »o  volts,  the  normal  line  voltage.  According  le  the  results 

reportcii,  ihr  nutr.mruii-   i.-i  :ni|u-:;L-;ul'-iii   ir.   t  jad  afforded  by  the 

ballast  is  much  closer  if  the  voltage  variation  is  of  lower  range 
Thus,  for  a  change  from  aaotoa96.6  or  to  213.4,  L  e,  3  pcf  cent 

above  or  below,  the  v^rintiin  in  the  CoU  power  Will  be  kept  to 

about  Ji  per  cent  above  or  below. 

It  is  open  to  discussion  whether  a  compensated  load  is  de- 
sirable, or  whether  the  convenience  secured  in  testing  meters 
by  employing  a  comptiisaled  load  is  sufficient  to  call  for  the  use 
of  ballast  glow-tube*.  In  iiKMt  cases  the  variations  of  presnre 
occurring  on  the  mains  are  not  snfliciently  rapid  or  great  to  in- 
troduce much  difikulty  in  de;c:mitiinu;  ;he  nie.in  pressure  i)f 
supply  during  a  t«sL  Again,  the  ballast  glow-tube^  must  be 
more  sensilive  to  ovctleod  than  the  ordinary  uncompensated  alloy 
load  coil,  or  rhc'0?tat.  If  it-'*  safeguarded,  they  are  Vn.h'-  to  be 
melied.  since  they  run  rtd-lioi  at  wLuking  current  strengths. 
The  onU  condftioni  that  ordinarily  give  rise  to  scriout  fluctua- 
tion of  main  pressures  are  where  a  long  main  runs  radially  out 
from  the  district  supplied  by  the  central  station,  and  is  only 
fed  at  one  end,  while  i  lectric  elevators  arc  connected  to  it,.tbns 
rapidly  throwing  heavy  loads  on  and  off-  Whatever  opinion  nuty 
be  entertained  concerning  the  practical  need  for  a  compensated 

kilowatt,  there  can  be  no  doubt  that  Oix f  i  iv.s  nmsi  occur  ir 
which  such  compensated  loads  are  both  useful  and  convenient. 
The  apparatus  provides  in  a  certain  lease  a  new  standard  lor 
the  convenience  of  ili  Jtrical  engineer,  namely,  a  standard 
kilowatt  with  auli>in;i!ic  tiiiiipeosailoo.  A  standard  cell  provider 
a  portable  volt  *  standard  wire  providei  a  portable  ohm,  and 
the  balhut-eompensaicd  wire  provides  a  portable  kilowatt,  when 
connected  to  mains  of  normal  assigned  voltage,  undergoing  the 
ordinary  range  of  variation.  .Xs  to  the  construction  of  the  ap- 
paratus, all  that  is  needed  is  a  sufficieat  number  oi  ballast  glow- 
tubes,  such  as  are  used  in  Nemst  lamps,  freely  supported  in  such 
a  manner  as  ut  dissipate  their  he.Tt  rcirli'v.  :iiu!  .:Iso  -0  n-.  t  > 
withstand  shipment  without  danger  of  being  fractured.  These 
are  simply  eomxcted  to  and  twidi  the  ordinaiy  teitci't  load  coll. 
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The  Institute  Election. 

The  tvoniination  blanks  k>r  tht  pfcinit]it>  of  Uie  Atnenc^ii 
Institute  of  Elceirical  Engineers,  for  1906-7,  and  for  other 
offices,  have  just  been  sent  out  to  the  members  of  the  In- 
•Utotc.  The  coiutituencr  appealui  to  tna  »  voting  ttreitgth 
of  over  3,100.  Several  candidatc<<  are  suggested  or  arc  al- 
ready in  the  field.  They  include  Dr.  S.  Sheldon,  the  effi- 
cient rli.;ir:ii.>ti  of  tliL-  i.i,.:iirnittci'  on  papers;  E.  W.  Rice,  Jr., 
third  vice-president  of  tiic  Liencral  Electric  Company,  m  engi- 
neer and  an  itiventor  of  diitinction ;  .Mr  .1  In  J  Carty, 
chief  eogineer  of  the  New  York  TelephotH:  Company, 
wlio  bu  served  the  Institute  with  signal  lo>-a1ty  and  sttc- 
cess.  in  various  cafKiciiti-^ ;  O".  F.  A.  C  P  rrim-,  1  iig 
actively  connected  wil.i  liiaUtutt  affairs,  and  well  known  a^  a 
consulting  engineer ;  and  Mr.  Ralph  Mcrshon,  former  chairman 
of  the  Institute  Transmission  Committee.  This  affords  an  ex- 
edlcnt  range  of  choice,  and  may  result  in  a  eonriderable  splitting 
of  the  vote.  Indeed,  it  is  understood  that  some  attempts  have 
been  made,  but  fruitlessly,  to  concentrate  on  some  of  these  candi- 
dates and  tlie  r  st'vporters,  «r  to  sabttitnte  a  candidate  tipoD 
whom  all  could  unite. 


L'ndervvnterf,    National  Electric  Association. 


•The  first  conference  meeting  of  the  Underwriter*'  National 
Electric  .Association  will  be  held  in  March,  1907.  Heretofore  the 
meetings  have  been  held  in  December,  but  at  the  request  of  Cen- 
tral Station  men,  who  represented  fhat  it  was  very  inconvenient 

for  tliL-ni  t.i  nttcnd  ihv  incotiiigs  during  the  bii'y  holiday  season, 
tlie  change  to  the  month  oi  March  decided  upon.  Following 
is  the  li»t  of  conmiittecs  of  the  associilioa  appointed  at  the  meet- 
ing in  December: 

S^MIkaHons  for  EUetrk  Cranes.— \.  L.  Jacobs,  chairman,  31 
Milk  Street,  V.r.-t..:T,  Mass.;  J.  G.  Emery,  Jr..  Sli  iw  Flr^tric  Crrne 
Company,  Musktgun,  Mich.;  A.  G.  Wilbor.  95  Suctii,  Hart- 

ford, Conn. 

.  0»tltl  Boxn.—E.  N.  Davis,  chairman,  Brooklinc,  Mass.;  E. 
McQeaty.  313  Jeflersoo  Avenve,  Detroit,  Mich.;  Alfred  Stone. 
49  Westminster  Street,  Providence.  R.  I.;  E.  A.  Fitzgerald,  Sjia- 
cuse,  N.  Y.;  W.  S.  Boyd.  382  Ohio  Street,  Chicago,  111. 

SpeciAcalions  (or  Metal  Mouldings— A.  M.  Paddon,  chairman, 
382  Ohio  Street,  Chicago,  III.;  J.  E.  Cole,  it  Warcham  Street, 
Boston,  Mass.;  Wm.  IfcDevitt.  151  South  Fourth  Street,  Phila- 
delphia, Pa. 

Rheojtat  RuUt  and  SfeeiSfaHont.—Cto.  E.  Bruen.  chairman, 

33  Nass.nu  Street,  New  York  City;  J.  C.  Forsj^li.  3-'  Nassau 
Street,  New  York  City;  George  E.  Fisher,  55  Kilb,  Street, 
Boston,  Mass. 

Wiring  and  CoHstruclion  of  Van  Motors.— GeoTge  E.  Bruen, 
dainaan,  ^  Nassau  Street,  New  York  City ;  J.  C.  Forsyth,  32 
Nassau  Street,  New  Yoflc  City;  W.  H.  Merrill,  Jr.,  fit  Ohio 
Street,  Chicago,  HI. 

High-Tension  Motors.— A.  M.  Sch  <  t;.  l  iialrn  .m,  339  Equitable 
Ouilding.  .Mlanta,  Ga  ;  H.  O.  Lacount,  31  Miik  Street,  Boston, 
Mass.;  Ralph  Sweetland,  55  Kilby  Street,  Boston,  Mass. 

Eltctrie  Raiiway  Wiring  md  Equipment.— Ealph  Sweetland, 
chairman,  55  lOIIiy  Street,  BMton,  Mass.;  Wm.  MeDevitt,  ijt 
South  Fourth  Street,  Philadelphia.  Pa  ;  B.  E.  Loomis,  19  Liberty 
Street.  .New  York  City;  Frank  T.  Sloane.  85  Clinton  Street, 
Brooklyn,  N.  Y. ;  O.  B.  Johnst'  ii,  55  Ki'.liy  .^trrv  i,  I'.nqoi;  M  i-s, 

Double  and  SinRle-PoU  .?zcttchts. — Ralph  Swtttlaiid,  eliairinan, 
55  Kilby  Street,  Boston,  Mass. ;  A.  L.  Jacobs.  35  Milk  Street, 
Boston,  Mass.:  R.  J.  Daly,  245  Fourth  Avenae,  Pittsburg,  Pa. 

ConjimcH^  and  Wiring  of  Eltetrie  Signs.— Vf.  H.  Merrill. 
Jr..  chairman,  382  Ohio  Street,  Chicago,  III.;  J.  R.  Strong.  3; 
South  William  Stre«-(.  New  York  City:  H.  S.  Wynkoop,  room 
33.\.  Municipal  Building,  Brooklyn,  N.  W 

Stries  Lamps,— V/.  H.  Mernll.  Jr.,  382  Ohio  Street,  Chicago, 
111.;  P.  W.  Wilcox,  manager.  General  Electric  Ctenpany,  Harri- 
son. N  J. :  A.  M.  Schoen,  339  Equitable  Buildiiig,  Atbmta,  Ga. 

Ground  CoHHections.—C.  M.  Goddard,  diaimian.  5s  Ktlby 
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Street,  Boston,  .Mass.;  F.  E.  Cabot,  55  Kilby  Street,  BosIob. 
Mass.;  E.  V.  French,  ji  Milk  Street,  Boston.  Mass. 
Committee  on  Switches  and  Cnl-cnU.—n.  O.  Lacount,  chair- 

mail,  31  Milk  Street,  Boston,  Mass.;  W  11  Mernll,  Jr..  382  Ohio 
Strut,  Chicago,  111.;  J.  E.  Cote,  11  Warcham  Street,  Boston, 
Mass.;  £.  V.  French.  31  Mtlk  Street.  Boston,  MaaS.;  Ralph 
Sweetland,  55  Kilby  Street,  Boston.  Mass. 

VafUbh-Spted  Motor*.— "H.  O.  Laconnt.  chairman,  31  Milk 
Street,  Boston,  Mass.;  C  E.  Skinner,  Westinghouse  Electric  & 
Manufacturing  Company;  H.  C.  Wirt.  General  Electric  Company. 

Signaling  Systems  {Rule  64). — F.  E.  Cabot,  chairman,  55  Kilby 
Street,  Boston.  Mass. ;  Ralph  Sweetland,  55  Kilby  Street,  Bostoii, 
Mass  ;  E,  A.  Fitzgerald,  Syracuse,  N.  Y. ;  C.  H.  Hill,  316  Walnut 
Street,  PhUadelphia,  Pa.;  C  J.  H.  Woodbury.  135  UUk  Stnet, 
Boston,  Mass,;  F.  W.  Jones,  353  Broadway.  New  York  Gty; 
C  r  Tnhn  un.  4.)  F.ast  Twenty-third  Street,  New  Vnrk  Citv. 

Theatre  ii'miig. — J.  E.  Cole,  ch.iirman.  ii  Warcham  Street. 
Boston,  Mass  :  H.  C.  Harris,  ohii.  InsiiL-ciion  Bureau,  Columbus, 
Ohio;  W.  D.  Carroll,  city  electrician,  Chicago,  III. 


The  Great  International  Power  at  Niagara. 

From  time  to  time  note  lia?  Ini-n  t:i:;ilc  in  lht;M.-  ii;ig<;i  of  the 
attempts  to  regulate  and  restrict  the  i.l(.-.  triL;iI  deveiopnieni  on 
l>oth  sides  of  the  Niagara  Falls.  Se\i-r.i'.  measures  are  now 
pending  in  Canada,  at  Albany  and  in  Washington,  and  the  New 
York  Times  summarixes  the  situation  in  the  admirable  review 
qtioted  below  :  "It  nrt  l:l<fl>  lla-  ?tati_-  uf  New  York  will 
adopt  the  recommendation  of  i'rcsnJtiil  Kooscvclt  to  confer  upo:i 
the  United  States  the  ownership  of  its  park  reservation  at 
Niagara.  This  would,  of  course,  simplify  the  problem  of  effective 
joint  actioti  with  the  Canadian  GoverauMiit  toward  ps«wnritic 
Niagara  Falls  from  the  spoilers  planted  on  both  sides  Of  the 
riTer.  Nor.  we  may  safely  say,  will  the  present  Legislature  view 
with  favor  Gov.  Higgins's  suggestit  ii  further  to  limit  the  amount 
of. water  to  he  taken  from  the  American  side,  and  to  repeal  all 
dormant  charters  from  the  statute  books,  although  the  Governor 
may  certainly  be  counted  on  to  veto  any  bill  that  be  jammed 
dirough  granting  tlie  deetric  companies  more  power.  Meanwhile 
the  Merchants'  Association  of  New  York,  in  conjunction  with  the 
Amcricm  Civic  Association,  has  been  agitating  the  question  of 
Federal  protection  of  Niagara  Falls  by  a  treaty  stiiniUtiaii  with 
C'lnada. 

"Concurring  opinions  have  been  obtained  by  the  Merdiants' 
Association  from  former  Attomey-GcneraU  Griggs  and  KnO« 
and  from  Atiomey-General  Moody,  which  leave  no  doubt  that 

i;im'<  I  ■iMi  ;rrijs<M:!  Ffifcral  boundarv  l;;w,  aoli.in  to  [ir'-'icrvc  the 
F.ill'-  iii.)>  very  properly  originate  with  the  Prc&idcsit.  Gov. 
<'.i'iv;gs  points  out  that  the  jurisdiction  of  the  State  is  subor- 
dinate to  the  power  of  the  National  Government  in  two  respects: 
I.  WiA  respect  to  navigation,  as  to  which  the  tews  of  Congress 
are  supreme,  s.  As  to  the  subject  of  bonndaty  between  this 
nation  and  Canada,  in  respect  to  which  the  United  States  and 
Great  Britain  have  the  right,  by  treaty  stipulation,  to  impose  such 
conditions  and  regulations  upon  the  use  of  the  river  and  its 
waters  as  they  derm  mutually  proper.  Gov  Griggs  further  holds 
that  'A  treaty  dniy  negotiated  between  these  two  powers  and 
ratified  by  the  Senate  of  the  United  States  would  he  ^e  stipreme 
law  of  the  land,  and  if  in  such  treaty  it  were  provided  that  nn 
such  use  of  the  waters  as  is  contemplated  should  be  hereafter 
made,  .ind  this  r'.>;ulation  were  enforced  by  act  of  Congress,  ihe 
treaty  and  the  lti,!slation  wcmid  be  valid,  tlio  rights  of  the  St.ite 
of  Ne.v  Y\:k  Mid  all  private  riparian  owner*  tO  the  contr.-iry 
notwithstanding.'  Attorney-General  Moody  has  counseled  the 
President  that  intemational  consideration  and  agreement  on  this 
point  «ere  drsirablc  and  ncccssury.  ;tiui  tli.it  he  is  'iully  aiithor- 
i/cil  In  invite  concert  of  actiun  witli  tlu'  British  Goveriunciit  a» 
representing  the  Domini'in  of  Can.idn  '  Senator  Knox's  opinion 
coincides  with  that  of  the  .Xtiomey-Gcneral. 

"The  power  pl.'ints  dr.  iv  >t  threaten  the  navigability  of  the  river. 
On  the  American  side  the  companies  are  authorised  to  divert 
into  their  chutes  fraoi  the  crest  of  the  cataract  a  maxinram  total 


ELECTRICAL  WORLD. 


FessuAKV  lo,  ipo6. 


ELECTRICAL  WORLD. 


oi  4&400  cu.  fL  oi  water  a  second,  whence,  HaTing  !er  t  tf^  fierce 
lo  lite  feneration  of  electricity,  it  is  ponted  into  the  mpiih  )>t\aw. 
At  present  about  aouooo  cu.  &  a  t&eand  an  actually  used.  Fran- 
chises held  on  the  namdiiti  ride  In  the  Queen  Victoria  National 
Palla  Faik  allow  a  total  of  ^,1000  at.  ft  a  lecondt  and  fnither 
dtvriopmenta  have  hecn  ptmncd  wbiA  iriil  .  require  tiie  tae  of 
JOfiOO  cn.  ft.  a  aeooad  lor  power  purpoaa.  Above  and  below  the 
fait*  the  riTcr  remains  navigable  as  before.  TIte  proposed  treaty 
with  Canada  must,  therefore,  be  aimed  directly  at  the  progressive 
spoliation  of  the  falls  by  the  power  companies,  on  the  ground 
that  Niagara  is  a  boundary  river  on  the  frontier  of  ,i  forciKn  cour.- 
try  upon  which  the  United  ^^tatf;  iias  pararaoutvl  jurisdiclion  in 
matters  of  the  genera!  welfare  and  iii  high  public  coJicern. 

"Congress  will  probably  enact  the  legislation  necessary  to  (his 
end.  It  is  reported  that  nearly  every  r:c~' cr  ot  t'l.a  bi  dy  lia- 
heard  from  constituents  requcstiof  that  action  be  taken  to  pro- 
tect Niagara.  Senator  Piatt  Iiaa  kurodoced  1  joint  resolution 
setting  aside  $10^000  for  the  expenses  of  a  commission  of  four 
mambets  to  be  appmnted  by  the  President,  who  are  to  meet 
tiggOar  oonuaissioaefa  frwn  Great  Britain  to  investigate  and 
report  on  the  natter,  employing  tiie  neoasary  aorveyon  and 
derks-  The  International  Waterways  Commission  will  prob- 
ably investigate  independently  .ind  report  upon  all  qoeitiona  of 
fact  involved  in  the  proposal.  Such  im-estigatioii  woold,  ot 
course,  insure  intelligent  and  proper  regard  for  the  separate 
rights  vr  =  tcd  liy  New  Yr>rk  in  its  .St.Tte  Park  Reservation;  only 
the  destructive  use  for  commercial  purposes  of  the  great  watcr- 
iail  may  jtially  lie  rastriclBd  hr  aa  intcmatioDal  arrangemanL" 


AutomobOe  Testing'  Plant  of  Pardue 
University, 

At  a  meeting  of  the  Indiana  Engineering  Society,  Jannaiy  18, 
Pf  if  W  1)  Ti  ro.i  f  .1  paper  describing  the  automobile  test- 
irt;  plant  recently  ir.stjJkd  at  Purdue  University  under  the 
di'oi  tnin  of  Prof.  W.  F.  M.  Goss.  The  plant  forms  a  part  of  the 
engineering  labnrnfnry  and  si  primarily  intended  for  instractional 
purposes  in  l^r  e.xpcrinicm.il  en2meenr:g  ^;idf  "f  automobile 
work.  The  general  design  of  tlic  plant  is  simil.-r  to  that  of  the 
locomotive  testing  plant  at  Purdue. 

The  power  exerted  by  an  automobile  in  moving  it&elf  on  the 
road  is  the  tractive  pull  of  the  machine  times  the  distance  passed 
over  by  the  machine-  In  order  to  determine  these  two  quantities 
it  it  neoeisary  to  wpport  the  atttomobile  so  that  the  draw  bar 
pnll  aitd  the  revolnlloiu  of  the  driving  wbeds  may  be  meatwed. 
For  pnzpOBtt  of  teit  the  anlomaliale  nmit  Munfai  at  nal  and  the 
power  delivered  at  the  drivfav  wbeda.  whkfa  woutd  ofdfaurily 
drive  the  machine  forward,  must  be  absorbed  by  some  farm  of 
brak:  \.\o:ilint:  'o  the  arrangement  in  the  laboratoiy,  the 
''ixit  wheels  ot  the  automobile  are  supported  by  a  fixed  platform. 
Two  pulleys  fixed  to  a  common  shaft  free  to  rev^'lv  "ire  provided 
to  support  the  driving  wheels  of  the  auiomobilt  and  a  Pruny 
friction  brake  is  placed  on  this  shaft  to  absorb  the  power  deliv- 
ered by  the  drivinir  v.hre!*  of  the  automobile  to  the  supportitiR 
wheels. 

The  Prony  brake  used  consists  of  a  cast-iron  wheel  with  a 
wide  flanged  rim,  Two  iron  straps  fitted  with  strips  of  wood 
forming  the  frictioo  band  extend  around  the  pulley  rim  and 
rhia  tnay  he  tightened  or  loosened  by  means  of  a  screw  clamp, 
tli.is  incre.tsing  or  deerearing  the  friction  on  the  pulley  rim.  The 
i>tilley  is  prevented  from  heatmg  by  nmniag  water  mio  the 
n^nged  rim  where  it  «ike»  v»  beat  from  the  rim  aad  I»  evap- 
r.ratcd.  With  the  machine  mounted  in  this  mmmer  the  draw  bar 
pull  is  measured  by  a  spring  balance  .nttached  to  the  driviflg  axle 
of  the  automobile  by  means  of  the  draw  bar  and  to  the  frame  of 
the  testing  machine. 

The  draw  bar  is  fitted  with  a  dash-pot  to  reduce  vibration.  The 
machine  is  kept  centered  over  the  supporting  pulleys  by  means  of 
a  hand  wheel.  A  pointer  oti  the  side  of  the  frame  and 
atttiched  lo  the  driving  axle  of  the  automobile  guides  the  oper- 
ator in  kcepiiv  the  atilomc^ile  in  iu  proper  position.  The  space 


passed  over  by  the  automobd.e  is  obtained  by  couiitins  the  revo- 
lutions of  the  supporting  pulle>s  by  mra:.<  of  a  revolution  counter 
and  since  the  pulleys  are  of  a  fixed  diameter  the  distance  tra- 
versed will  equal  the  space  passed  over  by  a  point  on  the  rim  of 
the  pulley.  From  this  can  readily  be  derived  the  speed  of  the 
anUMiobile  hi  nHea  per  hour. 

A  iMtOMlHveR  peenuM  Uower  placed  below  the  platform  and 
fitted  wtlh  tiie  neecsMfy  piping  ^  diadtene  hood  auppiiM  air 
to  coot  the  dmilating  water  in  the  radtator  of  the  amameliae. 
A  motor-  driven  exhauster  takes  air  from  a  point  at -the  esid  of 
the  fixed  platform  and  the  exhaust  gases  from  the  aoloniehile 
are  led  into  its  suction  pipe  and  arc  thus  discharged  from  the 
testiiii;  r.'iom. 

■  The  tcstihc"  .-ppar-itni  15  loL-ati-d  if.  .i  room  which  is  provided 
with  large  doo--.  i.-.  pi-mit  ..ntuniobilcs  being  pl.-iccd  on  the 
testing  platform,  i  lie  machine*  are  hauled  upon  the  platform 
t.v  means  of  a  block  and  tackle,  two  movable  runs  being  placed 
at  the  cod  of  the  platform  for  the  wheels  to  roll  upon.  Safety 
«tops  nUide  of  wood  are  placed  in  front  of  and  behind  the  front 
whcds  to  prevent  movement  of  the  machine  in  case  it  should 
rriease  itsdf  from  the  draw  bar  at  the  rear.  These  blocks  are 
flaced  in  poiilibfl  after  the  nachine  has  been  nmmted  upon  the 
supporting  whcda. 


The  Erie  Railroad  Electrical  Commission. 

The  Erie  SaHiwd  has  been  studying  for  some  time  past 
the  pomihtlitiet  of  electric  trnction  for  iu  •uhmban  service  » 
the  ndghbmrhood  of  New  Yorit  Oty,  but  tiM  equipment  «I 

these  lines  has  been  delayed  for  a  number  of  ftMOn^  aMWIf  ftwa 

the  construction  of  i»n  open  ctit  in  place  of  die  prcflcnt  Joncy 

City  tunnel  a  ;d  'he  rearrangement  of  the  terminal  station  at  jer^ 
tey  City  Ni  vertheless.  the  directors  of  the  company  have  re- 
cently auth  iizcd  vice-president  C'ahan-  to  organize  an  electrical 
commis^ioi^  to  st^sdy  the  subieet  in  detad,  and  it  is  thought  that 
one  of  the  branch  line,  eaher  the  Northern  Rmlroad  of  New 
Jersey  or  the  GrcMiwixjd  l  ake  Division,  will  Uc  equipped  with 
.  lectricitj-  within  the  next  year  The  electrical  commisNi m  which 
was  appointed  Feb,  2  consists  of  the  following:  J.  M.  Graham, 
vice-president,  chairman;  Bion  J.  Arnold,  L.  B.  StiUwell,  E.  A. 
Williams,  general  mechanical  superintendent;  A.  J.  Stone,  assiet- 
ant  general  manager;  C  H  Morriaon.  aethig  electrical  cnghieer 
and  secretary  of  the  commisstoa. 

The  .eomnuaiion  will  tnahe  a  study  ot  the  proper  system  t»  DC 
adopted  and  will  report  to  the  directon  at  an  early  date. 

Worcester  Polytechnic  Institute  Electrical 
Engineering;  Laboratory. 

One  of  the  Bnest  engmeering  Ubomtories  in  this  country  will 
shortly  be  erected  by  the  Worcester.  Ifasa.,  Polytechnic  ^"^^ 
for  its  F-lectrical  Engineering  Department,  the  platia  for  ™^ 
have  been  prepared  by  the  Klectrical  KnginceTing  Departmeiit 
Prof.  French,  of  the  Civil  Engineering  Department,  will  have 
upcrintcndence  of  the  erection  of  the  building,  the  architects  for 
which  are  Messrs.  Pcibody  &  Steams,  of  Boston.  The  boildjng 
will  be  about  115  bv  200  ft.,  three  stori.  s  in  height  and  enclosing 
three  sides  of  a  court  50  by  too  ft.  I  lu  ma  n  laboratory  room 
will  be  spanned  by  a  lo-lon  crane  with  t  .v  3  c  illeries  on  one  side 
and  one  on  the  other  the  entire  length  of  200  ft  Among  the 
featnrea  are  a  laboratory  for  the  study  of  hiKb  po-.ential  pbe- 
nnmCBa  and  high-potential  power  transmission,  and  an  electric 
railway  migUieeriTW  laboratory  on  a  larger  scale  than  has  here- 
tofore been  attempted.  There  will  be  a  leaure  room  fully 
tqitSpped  far  experimental  demociatration  instruction;  a  standarda 
laboratory;  designing  room;  photometric  lafaoratory;  a  genetal 
electrical  laborator>-,  and  a  department  readlflf  nwm  and  library- 
Prof.  Harold  n.  Smith  is  director  of  the  I)epartment  of  Elec- 
trical Engineering.  Prof.  Smith's  staff  conaists  of  Prof.  Joseph 
O  Phelon,  assistant  professor  of  electrical  engineering;  Prof, 
Albert  S.  Ridiey,  assistant  professor  ot  electric  railway  engi- 
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.  nwrinig;  Meura.  Harry  C  Waiter  and  Carl  D.  Knigfit,  inatnc^ 
'ort  in  dcetncal  engineering,  and  Fnmda  J.  Adams  and  fimatt 
C  Monc^  assistants  in  electrical  enKineering. 


Construction    and   Electrical   Equipment  of 
the  New  York  Central  Tunnel  Under 
the  Detroit  River 


Bids  for  the  iN">nj.l ruction  of  a  duublc-track  tunnel  under  the 
Detroit  River  to  connect  Windsor,  Ont.,  with  Detiatt,  Mich., 
Itave  been  requested  by  the  Sew  Yorlc  Central  Railroad  and 
will  iM  opened  March  &  The  t«ui«l  will  be  opciWed  tiy  elec^ 
tricUy  and  tMt  tot  the  elcctrteal  equipment  wW  be  called  for 
about  FcbraaiT  15.  The  adviaoiy  boani  of  oiginecrt  wbii^ 
hat  ebafge  of  die  engineering  and  award  of  eontraett  consists 
of  W.  J.  Wilgns,  vioc-|»resideni.  chairman-.  H.  A.  Cir<;on.  of 
Boston,  atid  W.  S.  Kinjiear,  of  Detroft.  The  tunnel  will  have  a 
ii'.Ll-.ia.ii^:  aiiprriru  hl■^,  of  13,800  ft.,  the  Icnpth  the  ter- 
u'.inal  proper  being  7,860  ft.  The  grade  ia  the  tunnel  on  the 
I^ctroit  aide  will  be  a  per  cent  nd  on  the  Windaor  aide  t}i 
per  cent. 


Central  Station  Advertising.  - 


In  connection  witli  ilu'  1  :i'.v  nimh  convention  of  the  Na- 
tional Electric  Light  Association  to  he  held  at  .Atlantic  Cilv. 
jiiiii  fi,  7  riiul  8  next,  it  is  proposed  to  irpcat  on  t:i  :ro  l-.v- 
teiisive  ^catc  (he  exliibit  oi  central  station  advertising  that  was 
given  so  successfully  last  Spring  at  Denver,  and  which,  together 
with  the  extended  discussion  to  which  it  gave  rise,  did  much 
to  awalcen  the  present  inlami  in  the  subject  of  ccntnt  etatign 
business  gettiiv.'  Steps  are  now  being  talcen  to  carry  out  this 
purpose,  and  it  >•  bdieved  that  the  cxMUt  will  prove  attractive 
and  iastmietiTa  to  oentnl  station  nniiagers.  It  it  proposed  to 
divide  the  exblbit  bto  two  aaetiona,  one  showing  ifae  work  done 
by  (be  iKgcr  cmnpaaict  ti^idi  nnlMain  tbeir  own  foioe  fbr 
fuch  wwk,  and  imie  md  prepare  their  own  btdletins;  and 
the  odter  cnnqiriting  bulletins  and  material  furnished  by  thv 
new  concerns  thst  have  sprung  up  lately  to  supply  the  smaller 
stations  will;  this  flr.^s  ..f  ni.Tttcr.  tn.itiy  of  whicli  h^ivc  nlready 
done  very  effective  work  In  addition  to  thi'^  .i  ()i>iplay  will  he 
made  of  posters,  large  m- .p  ij  it  ;nlvcrt  iui^;  .'i!<d  many  Original 
drawings  and  siutchcs  employed  in  bulletins. 


Public  Lighting  In  New  York  Cikf  . 

In  ej^MCtatioa  of  a  largeSr  increased  business  in  connection 
with  the  lighting  of  tbe  city's  streets,  schools  and  other  public 
boiUliiig<i,  the  Kew  York  Edison  Company  last  week,  in  sub- 
mitting its  bid'  fi<r  tlic  rlcvi-n  -mnlli^  ending  Fi'briiiry  i.  i.xJfJ. 
tendered  a  yearly  ratir  .i-   low  .1  pfi  arc  lamp,    .■'it  the 

pre«<  nt  tHiit  there  arc  ii;  tlu-  ho-o  ijjhs  it  Manhattan  and  the 
Rrnnx  something  less  than  5.0UU  lamps,  as  compared  with  10,297 
in  Philadelphia,  with  that  city's  population  only  1,0123,000,  and 
3.090  lamp*  in  the  Metropolitan  di-.*ritt  i^f  Boston,  where  the 
population  is  about  200,000, 

Under  the  law  which  was  passed  by  tile  New  York  Legislatvre, 
•nd  which  went  into  effect  oo  July  i,  1905,  the  New  York  Edison 
Coninny  is  authorized  to  cfaaigv  $ioo  for  each  standard  arc  hmp 
of  49i>  wttit,  and  $130  a  jrear  for  (wo  lamps  per  post,  such  as 
•eco  in  Fifth  Avenue,  and  10  cents  a  icilowatt'hour  for  tnran- 
deieent  lighting  and  power  in  the  public  buildings.  The  New 
York  Edison  Company  now  agrees  to  charge  the  city  .$100,  or 
the  legal  rate,  for  5.000  lamps;  the  price  of  each  lamp  in  exce»s 
of  $jOOO  is  $95  until  the  totil  nuinhi  r  ,,\  !  iinji*  reaches  7,500, 
when  the  price  of  all  the  lanip=  hrcnni.  -  inclntlinf  the  nritr- 
inal  SJOOO.  When  the  nnmbrr  m"  la"'.;l^  m  .h  !ir  ,  lo.nro  thr  pr;cr 
of  all  the  lamps  is  reduced  to  $90;  when  12,500  lati'.;»  ;ir.-  r(  ached 
the  price  herome*  $85.  .ind  when  the  number  of  L.tti;  reaclKI 
15,000  the  price  of  all  the  lamps  is  reduced  to  $tio  per  lamp  per 
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year.  This  ia  a  reduction  of  fao  per  lamp  below  the  present  legal 
rate,  as  fand  br  tbe  Ltgiaktub 

Equally  marked  it  the  leduction  that  the  New  Yotk  Edison 
Corajpasy  offera  n  connectioB  mith  tbe  lighting  of  tbe  schools 
and  other  piiUie  buildings.  Tbe  prwiem  legal  rale  for  this 
service  is  10  cents  a  kitowatt-fionr,  and  a  rednetiofi  of  35  per 
cent  is  now  made  under  the  new  hid,  rcfoioins  thi'  city's  pr^re  to 
7K'  ^cius  ,1  kilowatt-hour.  Tins  j/rici:  includti  lULjtidesctiit 
latnpv,  tl:r  sn]  ply  of  carbons  and  the  trimming  of  arc  lamps.  The 
pnct  ioi  puwcf  service  in  the  public  building*.  tmdcT  the  New 
Vork  Edison  Company's  new  bid  is  reduced  from  lO  oents  to  6 
cents  a  kilotwatt-honr — a  very  material  reduction. 

Governor  of  New  York   Discusges  Public 
Utility  Question. 

In  •  recent  message  to  the  Legislature,  Governor  Higgins  gave 
some  views  on  the  subject  of  high  rates  for  public  teiviee.  He 
nidi 

"Private  companies  eontrai  our  railroads,  telegraphs,  tele- 

phones,  gas  and  water  supplies  and  other  services  which  have  be- 
come necessary  to  the  daily  lives  of  many  of  our  citiiiens.  Such 
companies  are-  quasi-govcmment  agencies,  vested  with  the  sov- 
ereign power  to  condemn  private  property  for  their  uses.  They 
;ire  perinitti'd  to  exist  because  the  State  delegates  to  theni  its  i>wn 
lunclioiiii  for  convenience  and  economy  and  to  promote  industrial 
development.  Such  corporations  should  be  tolerated  only  so  long 
as  their  rate.'!  are  reasoruble  and  their  service  prompt  and  effidcnL 

"It  ha.s  been  suggested  hy  a  learned  justice  of  the  Supiens 
Court  of  the  United  States  that  such  companies  have  not  even 
the  conslitHlioiial  right  to  a  profit  on  their  investmentt  and  that, 
wAile  ihiy  cannot  be  required  to  do  business  at  a  loss,  they  may 
beoompciled  to  content  tbcmselve*  wiA  a  return  ci|ual  to  the  cost 
of  operatiba  and  majntcnanet.  So  isiffied  a  theoiy  baa  not  been 
adopted,  but  diat  it  should  be  declared  from  the  bench  of  our 
most  eminent  and  conservative  tribunal  is  a  siffnificmt  sugges- 
tion of  the  power  of  the  people  to  regulate  public  service  cotn- 
panies,  or  failing  therein,  to  exercise  llicir  fusictians  directly 
through  government — State  or  lorrd  " 

This  statement  is  intercMing  in  1  iiTuit.-in .ii  wiih  thi-  m-i  ni  de- 
cision of  the  Supreme  Court  whereby  the  Hudson  River  Com- 
pany was  compelled  in  one  instance  to  maintain  the  lower  rate 
granted  by  a  company  which  afterward  became  a  sub-licensee. 


A  Central  Station  Interruption. 


An  item  was  given  publicity  a  week  or  two  ago  to  tbe  effieet 

that  the  supply  of  current  had  been  interrupted  at  the  Kennett 
sub-station  of  tbe  Northern  California  Power  Company.  Mr. 
W.  W.  Wheeler,  engineer  of  the  eonip  niy,  at  Redding,  Cal., 
in  an  interesting  letter  states  that  there  was  virtually  no  fonn- 
litii  11  tor  tlie  -torv.  and  he  furnished  us  the  subjoined  de- 
tails: The  facts  were,  as  near  as  we  can  learn,  that  a  trans- 
former on  our  2,000-volt  distribution  blew  it*  fuse  and  put  a 
portion  of  the  town  in  darkness.  This  fuse  was  replaced  with- 
ing  ten  minutes,  hut  in  the  meantime  a  reporter  for  a  local  paper 
rushed  to  a  telephone  and  telepfaoned  to  a  Redding  paper  that 
the  power  was  off  at  the  smelter  and  (bat  (he  same  was  rapid- 
ly 'freecing  uik'  This  in  turn  was  tdcgraphed  to  San  Fraociaoo, 
A  correction  was  sent  in  a  few  bours  later,  but  4H4  not  ovcr^ 
take  the  or^al  article.  Now,  at  we  have  two  power  Nnes 
entering  Kennct  from  Opposite  directions  and  from  two  Indepen- 
dent power  houses,  there  is  small  chance  for  a  shut  down  in 
that  neighborhood.  Further,  we  have  the  record  of  having  sup- 
plied the  Mountain  Copper  Company  Smelter  at  Kc5wick  from  a 
single  pole  line  carrying  two  circuits  and  fed  from  one  of  the  two 
po»i  r  In  u..  «  above  mentioned,  This  double  circuit  line  is  thirty- 
five  miies  long,  fipcrales  at  jTi.ooo  volt<,  and  was  delivering  1,500 
and  1,600  kw  for  a  period  of  three  and  a  half  years,  with  a 
total  shut  down  during  that  period  of  eight  hours  and  thirty 
minuies.  five  bours  of  that  bring  a  voluntary  shut  down  and 
ocntrring  on  two  Fourths  of  July." 
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Organization  of  the  Central  Station  Business 
Department. 

Owing  to  lack  o(  space,  the  conclusion  of  the  (lixusston  *t 
the  recent  Chicago  meeting  of  the  Northwestern  Electriul  Al> 
lociation  on  Central  SutkMi  1wsiiiei«-settiii(  madiods  waa  waitted 
from  the  tMiie  of  last  week  ttd  b  nam  sb«n  baioir. 

Mr.  J.  R.  Cnvath  Mid  Iw  hMftOy  ^imd  with  tim  mnailts 
of  Mr.  Almert  that  the  greet  n^ority  of  eeniirel  atation  conn* 
iNurics  ate  not  xt  awake  to  the  Snportaace  of  the  new  basinets 
department  The  ([«ntlem«ii  MtembM  at  the  convention  rep- 
resented the  more  i  rogroisive  etement.  tint  i)...-  .ivi  r.ige.  He  could 
i»ot  help  noticing  as  he  visited  a  larsi  nmiil  cr  .  i  plants  in  the 
course  of  the  year,  the  grijit  ihftorrr.LL-  ii:  tlic  dc\ clnpiiif nt  of 
the  business  in  litTtrtnt  towns.  He  wished  to  cmphaiizc  one 
point  m.idt  in  tin  ti-i  usNion,  that  it  is  not  always  low  rates  that 
count  in  tlic  getting  of  new  business.  He  had  in  mind  a  town 
in  central  Illinois  where  power  h,id  been  selling  for  some  time 
at  five  cents  per  kw-hour,  and  jrct  it  ia  Ode  of  the  poorest  towoa 
for  power  load  that  he  knew  ci,  not  tiecsnM  the  hasincia  was 
not  there,  bM  becattse  the  OMiipeity  had  not  fot  the  busineM. 
Tint  was  only  an  isolated  case,  but  Oere  w«ro  plen^  move 
She  It.  Be  diom^t  there  ««r  none  oj^timak*  far  vreat 
derekipaieiit  in  the  oortral  station  iwtiiKSB  thao  imxt  of  tis  have 
Mv  idea  of  at  the  present  tiine. 

Mr,  Utley,  of  Watertown,  Wis.,  said  he  thought  it  btitcr  to 
pay  solicitors  a  commission  on  the  incrcr.fi-  of  business  rather 
than  on  the  sale  of  appliances,  f-incL-  it  wris  inrre.i5c  of  Ioa<!  nnd 
not  new  appli.mces  that  the  conipiiny  wi'.hcJ  tj  get  un  it^.  linis. 
.•Xnntlier  (ihn  tli.tt  helped  his  company  was  to  sell  gas  fixtures  to 
.iny  or.r  v.:^huig  ihr-m.  .allowing  them  whatever  gas  they  used 
,  the  first  year  free.  The  profit  made  on  tbe  fixtures  was  suflkient 
to  com  the  toM  for  the  6nt  year  on  the  gas  eoosumittion. 


EUctric  Power  for  the  Rand 

Ih  a  reeent  hitervlew  hi  London  Mr.  Robert  Hammond  gave 
foTtlier  details  concerning  the  plans  for  the  steam  generation 
of  electric  power  lor  the  Rand,  which  scheme  has  previously 
been  noted  in  these  columns. 

Mr.  Hammond  said  tiwt  all  the  money  necessar>-  for  the  pre- 
liminary expenses  has  been  subscribed  and  some  iejJing  finan 
ciers  have  expressed  their  willingness  to  find  llie  buik  of  the 
capital  for  the  et:tire  umicrt.^King  as  soon  as  it  is  required.  An 
agent  is  now  on  the  ground  looking  after  the  matter  of  coal 
contracts,  the  choice  of  site  and  right  of  way.  A  biU  now  before 
Parliament  includes  the  right  to  supply  electrical  energy  through- 
out the  Transvaal  Colony. 

Tbe  plan  is  to  lay  down  works  at  Vereenigiiic  'on  the  tine  of 
railway  front  Johaancahmf  to  Blocmfonlein,  and  situated  on 
the  Vaal  Ri,fcr  where  a  dm  insnrcs  an  aMfk  lapriy  of  water 
for  eondciisathm  purposes.  The  sUe  is  roidond  ^  more  desir- 
able from  the  fact  that  it  is  the  center  of  a  coal  district,  in 
which  coal  of  very  fair  quality  is  mined.  The  elcciric  current 
will  be  convey.^  .it  tension  (n  ,1  ventral  point  for  distribu- 

tion ever  .I  radium  n!  miles  to  all  the  mines.  It  is  estimated 
Ift.'it  electrical  ener>;y  c;in  ileliverej  to  ".he  mines  and  convert- 
ed tij  nny  prcvsntc  ;it  ;i  Cn-^l  a  trille  ntnler  14  cetils  per  kw- 
h'l'.ir,  the  c.ik;:;.itio!i  licmg  li.isod  niioti  the  viTv  liirRi  coi:snmp 
tion  oi  300,ooo.a(X)  kw-hours  per  .innum,  which,  hoi^Bver,  is  the 
eslirtuled  requirements  of  die  mines  While  the  mines  would 
be  tlie  principal  consnmers,  current  would  be  available  for  gen- 
eral use,  as.  for  ex.implc,  to  supply  tbe  Contemplated  raUway 
between  Johannesburg  and  Pretoria. 

Hw  plan  provides  for  seven  steam  generatiqg  seta,  each  «f  a 
capacity  of  loyooo  kw..  and  each  set  bemg  capable  of  snstainhig 
an  emergency  overload  of  ao  per  cent  On  the  aismiwtion  Ifaat 
one  set  would  be  owalumaBy  IsM  g|f  for  overhaul,  there  wwiM 
always  be  available  for  active  use  six  sets  with  a  total  normal 
capacity  of  Go.ooo  kw  and  an  overload  cap.icity  of  73,000  kw, 
thus  being  amply  suiScient  to  meet  the  estimated  present  re- 


quirements and  the  estimatpd  output  of  ico.oco  kw-houra  per  an- 
num. The  tola!  cost  o{  the  powcr-houic  and  plant  is  calculated 
to  ^ibsorb  nearly  one  half  ot  the  entire  capital  outlay,  which 
would  be  about  $10,000,000. 

Proviskm  is  made  for  a  storage  rwervoir  containiiig  100,000,- 
000  gal  water,  widdt  would  be  diawa  upon  fo  tiia  conden- 
sation water,  and  lie  ptuiped  from  one  spot  and  ntntned  to  the 
fcaervotr  at  die  most  <Sstaiit  poiat  from  the  intake.  In  preptiuig 
tltft  estfanato  of  the  ooais  of  wonting,  it  is  prcaumed  that  a  matt- 
ler  of  4tOigmfioo  gal.  of  water  per  annum  for  making  up  the 
lo.scs  hy  evaporation  will  be  available  at  a  cost  of  87  cents 
per  thousand  gallons.  By  the  selection  of  Vereeniging.  however, 
as  the  generating  site  the  outlay  of  $1,500,000  o::  the  storage 
tank  would  be  avoided,  presuming  that  favor.t-  U  arr.,ngemcnls 
arc  ni.nde  for  fin-  ui-r  ms  the  Vaal  Riv.r  On  the  other  hand, 
$400,000  must  he  =:rt  down  as  the  rfi=.t  r  1  the  w  eir  dim  to  provide 
a  reservoir  as  a  :.;a']<i-by  in  tm-cs  of  droitijht,  .ind  for  the  lay» 
ing  down  of  the  necessary  line  of  inlet  and  return  pipes. 


Development  of  New  York  Subway  Travel 

There  Mcms  every  piospcct  that  tlie  recent  tractmn  merger  in 
New  York  Gtf  win  ha  Mlowcd  )qr  «  rapid  devdopneat  of  turn 
eketrie  t^bmy*.  Members  of  file  Rapid  Tnnsit  GbmmissioB 

have  been  told  by  representatives  of  the  allied  traction  interests 
dial  the  engineers  of  the  Interborough-Mctropolitan  have  decided 
tlwt  the  SuLw.iv  traffic  has.  berom.j  ^o  heavy  t;:al  \'r.c  pre-cnt  trunk 
line  from  the  Hattery  tu  Grand  Cintr.al  Station  will  be  unable 
.i.!eiiualcly  to  ha.-.dle  the  ti  alTic  ■>(  the  pi  n posed  LcxingKm  AveniM 
line  by  the  time  suih  a  line  cai>  tie  completed. 

The  complete  Lexington  Avenue  line  was  laid  out  by  the  com- 
mission at  the  request  of  the  Metropolitan  interests  when  they 
were  fighting  the  Interborough  for  control  of  the  subway  situation 
and  runs  .south  to  Thirty-fifth  Street  with  tlie  tines  then  running 
west  through  Thirty-fifth  and  Thirty-sixth  Streets,  south  throng 
Broadway,  Fifth  Avenue  and  ctmneetiiig  streds  to  the  Battery. 
The  Metropolitan  Company  imcndcd  to  make  a  hard  Aghl  for 
this  line  to  compete  with  the  present  subway.  The  Inierborongh 
Company  merely  intended  to  bid  on  the  section  north  of  Forty- 
second  Street  to  connect  with  the  present  line  at  Grand  Central 
Station.  Now  they  arc  understood  to  be  willtng  to  construct  the 
entire  line,  and  the  Seventh  aral  Kiijhi::  A  .cnue  lines  in  a<!  I  t-oti. 

Assurances  have  been  given  tr;  the  Rapid  Transit  Board  ihit 
the  Interborough-Metropoiitan  people  arc  wiling  to  construct 
these  line?  a?  well  a?  the  crosstown  lines  cnniiectirig  witii  the  new 
Pennsylvania  R.iilroad  .Station,  with  lluir  own  innney  it  ■hey 
cart  obtain  profitable  rental  terms.  A  but  on  such  a  basis  will,  it 
is  said,  be  welcomed  by  the  board.  Meantime  there  arc  hours 
when  the  liberal  resources  of  the  existing  subway  ^tem  ar« 
sorely  taxed  by  the  pfesanre  upon  them  of  travd  developed  ao 
suddenly  and  so  ennimou^ly. 


Production  of  Aluminum  in  Europe. 

The  output  of  aluminum  by  the  Pittsburg  Rcductkw  Company 
ill  Canad.-i  and  the  United  States  is  placed  at  4.J00  toti*.  The 
high  price  of  copper  lias  recei:tly  developed  mw  interest  in  the 
production  of  the  tr.eial.  whose  pjice  has  rison  ni  spite  of  the 
^rowins  <iiiantity  avadalilc,  and  which  hr.^  co-r.e  into  large  de- 
mand in  the  electrical  field.  United  Suies  Consul  Goenthcr,  of 
Fr  .-ink  fort,  sends  the  fbllowmg  Geimaii  report  on  the  European 
situation:  ' 

"The  companies  at  present  producing  aluminum  are;  i.  Alu^ 
minuro  Industry  A.  G.,  in  Neuh,Tn!:en.  Switrerland,  which  also 
has  works  at  Lcnd-Gastein,  .'\ii^tri.i,  ,ind  at  Klicirifelden,  Boden. 
The  total  aimual  production  of  the  three  works  of  this  company 
was  estimated  at  9^$  tons  (at  i^oi  metric  ponndsL  cmplnying 
88  hnteta  ofSdals  and  fifii  woifaueo.  It  p^  last  year  on  its 
stock  an  18  per  cent  dividend,  and  recently  raised  its  share 
capital  from  16  to  36  million  francs.  The  new  shares  were  taken 
by  a  bankers'  syndicate  at  350  per  ocnt  The  Neohausai  com- 
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paiqr  secured  territory  in  tlie  Swim  Canton  of  W«lli4t  where  it 
In*  fhe  me  of  50^000  hfi  of  water  power.  New  works  are  to  be 

erected  there.  It  has  also  pi-.rchn^ed  the  stock  of  and  now  owns 
the  chemical  works  of  H.  Bcrgtns  &  Co^  in  Deutsch  Lissa» 
Silesia,  where  ab  at  .cx)  worioiKR  are  employed,  miinlr  in  mak- 
ing salts  of  aluminum. 

"2.  Briliiih  Aluminum  Company,  at  Feycr,  Scotland,  whicb  hu 
alio  works  iu  Sarpsfois,  Norway;  its  total  production  per  year 
lias  been  eitimited  at  2^So  tons. 

"j.  .S'lciute  £lcctro-nietiiIliiigi(|ije  Fran^aise,  a  French  com- 
pany, with  works  at  I.a  Fr,jz  .tmi  Les  Sordrettcs,  in  Savoy,  pro- 
duces about  2,325  tons  of  alumnitiin  per  year. 

"4.  Soci^  des  produits  chimiques  d'Alois  et  de  la  Camat|;ne 
has  woricf  at  Calypse  and  at  St  Felix,  in  Savoy,  whoie  combined 
nmnal  production  is  stated  to  be  2,100  tons.  The  French  alu- 
tunrani  works  were  closed 'for  some  mouths  owiug  to  a  strike." 


The  Old  Western  Union-Bell  Telephone 

Contract. 

Advices  from  Boston  state  that  the  long-drawn-oiit  case  of  the 

WcHtern  Union  Telegraph  Cortipiny  vs,  .\:nencan  Te'.eph'inc 
Telegraph  Company  for  an  accounting  involving  from  ^fioojooo 
to  $4/XMVO0o  has  been  before  Everett  W.  Burdett  as  master  for 
two  years,  and  in  that  time  only  one  side  of  the  ease  has  been 
heard— naindr,  the  evidence  of  the  Western  Unioa  The  West- 
ern Union  Cot-ipany  cr<niplctcd  its  evidence  a  month  ago.  and 
it  is  expected  tt.at  the  .\merican  Telephone  &  Tel^raph  Com- 
pany will  at  OIKS  proceed  to  present  it?  evidence,  in  whidl  Cvent 
a  report  to  the  court  may  be  made  this  summer. 

Tbe  present  case  has  been  in  the  court  in  one  form  or  anollier 
tot  twenl^>two  yean,  and  if  appeal  is  taken  to  the  Snprene 
Coort  of  the  United  States,  it  will  be  some  time  before  a  conclu- 
'ive  <]eci<ion  i>  reacheJ.  The  Western  Union  Company  sceV;s  an 
accounting  ioi  ccriam  ^haccs  of  stuck  in  the  companies  licensed 
by  the  old  Bell  Telephone  Company  under  a  contract  entered  into 
in  November,  1879.  The  defendant  was  then  known  as  the  Ka- 
tioml  Tel^hmie  Company. 

Under  this  contract  the  Western  Union  Telegraph  Company 
was  to  go  out  of  the  telephone  business  and  turn  over  all  its 
telephone  property  and  exchanges  to  the  Bell  Cnmpany.  tiie  latter 
agreeing  not  to  interfere  with  the  telegraph  business.  The  Bell 
Company  in  consideration  was  to  pay  the  Western  Union  upon 
all  telcirfKMies  used  in  the  United  States  under  license  from  the 
Bed  Cbtttpaoy  a  royalty,  or  bonus,  of  ipo  per  cent  for  tbe  term 
of  17  years,  .^fter  the  contract  was  made,  however,  the  Bell 
Company  began  to  give  exclusive  licenses  to  sub-companies  in 
N-arion-  parts  -A  tlie  United  States,  in  cmisitieratiun  of  whi.l:  the 
companies  gave  tlte  Bell  Company  a  certain  percentage,  generally 
35  per  eent,  of  their  stock,  as  a  payment  for  the  license.  It  is 
in  respect  to  this  iatter  mode  of  procedure  that  the  Western 
Union  is  securing  an  aeeonntinc. 


CURRENT  NEWS  AND  NOTBS. 

CnXTRAL  STATION  PRIZF.S  TO  SCHOOL  CHILDREX. 
—  r}i:  Jinesville  (Wis.)  Electric  Company  has  ofTcrcd  prizes  ag- 
giet.iting  $17.50  to  the  pupils  of  the  J.incsvillc  high  schon!,  to 
be  awarded  for  the  three  best  papers  on  the  subject.  "Electricity 
in  tbe  Household'' 


PANOVFT  COOKED  nV  ELBCTR[CITy.-The  biggest 
■  'ir.iier  e\.  r  1  -okcd  by  electricity  was  ser\Td  January  31  by  the 
Ontario  Power  Company,  which  had  for  its  guests  the  members 
of  the  Canadian  Society  of  Civil  Engineers,  the  commissioners 
of  the  Queen  Victoria  Niasara  Falls  F!aik,  and  a  number  of 
others.  Covers  w-ere  laid  for  W5,  The  Ontario  Power  Company 
h.TS  recently  installed  a  very  large  electric  kitchen  for  its  own  use, 
which  absorbs  attout  40  hp.  A  meal  for  300  can  be  prepared 
with  ease. 


CHICAGO  MUNICIPAL  TROLLEyS.—A  cable  dispatdt 
from  Chicago  of  February  3  says:  "Mayor  Dunne  and  his  atd- 

visers  have  planned  a  tcmporar.-  troMey  system  for  the  d<)wntown 
parts  of  the  cable  lines.  1  he  city  will  pay  for  the  work  if  con- 
structed by  the  companies,  the  latter  paying  the  city  rent  for  tly; 
use  of  the  system.  Within  one  year  tbe  city  is  to  acquire  owner- 
ship of  the  equipment.  W.  W.  Gurley,  chief  counsel  of  the  Union 
Traction  Company,  is  in  New  York  to  lay  the  plan  before  the 
controliing  interest  in  company." 

BRn.lKIXG  OF  PORTO  RICO  CABLE  — CMt  oomniiinica- 
tton  with  Porto  Rico  and  all  islands  east  of  the  American  de- 
pendency was  suddenly  cut  off  a  few  days  ago  by  the  breaking 
of  the  two  eaWes  in  use  by  the  West  India  &  Panama  Cable 
Company.  Whether  the  break  was  caused  by  a  volcanic  dis- 
t  nlia^i -e  i';  not  as  yet  known.  Ts!aiid^  now  out  of  telegraphic 
fuucii  >v.ih  the  world  are  St.  Thoina?,  Santa  Cruz,  .\ntigua,  St. 
Kill?,  MontseiT.it.  N<  vis,  Dominica,  St.  Lnci.!,  Barbados,  St, 
Vincent,  Martinique,  Grenada,  Tobago  and  Trinidad.  Porto 
Rico  has  comnranicatioa  by  wireless  tdegtaphy. 

THE  HJ.UMiyATIXC  rXCIXnl-K'XC  SOCIETY'  will 
hold  Its  regular  monthly  luueiiug  uu  lui:2ilay  evening.  February 
13,  at  the  Hotel  Astor,  New  York  City.  The  programme  of  the 
eveotng  consists  iu  an  inaugural  address  by  the  president.  Mr. 
L.  B.  Marks,  whkh  will  outline  tfie  genenl  seope  and  policy  of 
the  society,  and  a  discussion  of  the  topics  by  tbose  present 
Tables  will  be  reserved  in  the  grill  room  as  before  far  those 
wli:>  wlsli  to  dme  at  tlie  hotel  on  the  evening  of  the  tnecting. 
These  dinners  are  entirely  informal,  and  it  is  hoped  that  as 
many  as  possible  will  be  prescot  to  add  the  social  feature  to  die 
technicaL  * 

CANADIAN  NIAGARA  FAUS^Befote  the  Canadian  gov- 
ernment can  enter  into  a  proposed  agreement  with  the  United 
States  goverttment  with  respect  to  the  preservatkm  of  Niagara 

Fa'l':,  it  will  he  nt-ccs-ary  for  it  to  take  Over  the  jurisdiction  of 
the  Fai:=;  at  present  held  h\  the  Province  of  Ontario,  and  the 
Canadian  c!ee;r:c  companies  .ire  stated  to  I'avor  ^nch  action, 
for  the  reason  that  if  the  jurisdiction  remains  as  at  present,  there 
is  danger  that  the  Ontario  government  nay  endeavor  to  take 
the  OHttter  of  Niagara  power  development  out  of  the  hands  of 
the  individual  companies  and  enter  into  the  business  ttsetf.  It 
is  also  reported  that  the  power  companies  on  the  American  side 
of  the  Falls  are,  for  similar  reasons,  anxious  to  have  the  Fed- 
eral government  take  over  the  control  of  the  American  Falls 
from  New  York  State,  and  jhat  these  companies  are  exerting 
inlbienee  to  this  end  at  Wadiington. 

Rn-rRSF.-CCRRFXT  CIRCriT-I1REAk'ER-\  difficulty 
winch  has  been  encountered  in  the  use  of  reverse-current  tircuit- 
breakcr-i  resides  in  the  fact  that  the  potential  across  the  termiruls 
of  the  apparatus  may  fall  to  a  value  insufficient  to  furnish  the 
potential  coil  of  the  cut-out  with  it»  proper  amount  of  current 
for  operation.  A  patent  issued  Januar}*  30,  1906,  to  Mr.  Leonard 
Wilson,  describes  a  method  by  which  this  difficulty  may  be  over- 
come. A  cominiit.itor  is  driven  synchronoti-'y  niid  11  pli c-e  with 
the  electromotive  force  of  the  machine.  This  commutator  serves 
to  rectify  the  Current  obtained  fr m  ti  c  secondary  of  a  scries 
transformer  connected  in  tiie  supply  leads  of  the  generator.  The 
reettiied  current  is  passed  through  the  movable  coil  of  an  electro- 
d.vnaniomcter  which  is  provided  with  field  magnetism  of  constant 
streniilh  .According  to  the  phase  position  of  the  current  in  the 
scries  transformer  at  the  time  when  it  is  rectified,  the  movable 
member  of  the  electrodynamometer  will  tend  to  be  deflected  in 
the  one  or  the  other  direction.  When  it  moves  ui  a  direction 
determined  by  the  reversal  of  flow  of  energy  from  the  Rcneratnr. 
it  closes  a  circuit  from  a  battery  through  a  tripping  coil  of  a 
switch  .irr.ni^ed  to  open  the  circuit  of  the  generator.  The  circuit- 
breaker  1!.  readily  adjubtabic  for  changes  in  operating  conditions 
by  shifting  the  brushes  on  the  commutator. 
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TANTAUTE  PBNS.-'We  note  that  Siemens  &  lUlskc.  who 
li»«c  done  m>  much  lo  develop  the  tantalnm  Iwap,  have  taken  out 
G«Rii»  tettcn  patent  lor  «  new  writiiiB  pen  taaAe  of  tanialite. 
It  is  expected  to  aapcrDCde  or  compete  with  tteel  and  fold  nibi. 


THK  ELECTRICAL  SALESHENS  ASSOCIATION— Ur. 
George  H.  Erich,  secrctar)-  of  the  Iilrttr:'::il  S:i!i-L-nu  n^  A'>i>i"i.i- 
lion,  has  t^tahls'hf ?l  p«rmanrnt  fti-:,' ii|u;n  tci  ^  at  .;oi  M-.niadiiack 
BliKk,  riiiiMild      'Mil-   Cr  ifsl-t  .itliill  l:\  ■-.TArl         '.Ills  .ijsocia- 

tioii  which  held  its  first  convention  in  Chicago  January  ao,  have 
been  printed  in  booldct  facm  and  can  he  ohta&itd  hf  tkOM  in- 

ten  ilea. 


THE  IOWA  COSl'H.SIIONS.—Wxt  Iowa  Electrical  Asso- 
ciation will  hold  its  anniinl  convention  this  year  at  DcS  Moine>, 
Iowa,  April  A  and  19.  The  Iowa  Street  &  Interurban  Railway 
AModation  wPI  have  its  eonvcntion  April  19  and  ^  wo  that 
nianagcn  inienesled  in  both  prapertica  can  attend  hotli  com* 
uentiont.  The  hcadquartert  of  the  Street  ft  Inlenitlitn  Railway 
AsMwiatjan  will  he  at  the  Kirlnraod  RMel. 


.  1;  /  I.V.  J  ri.  V  IN  ARCENT I S A.—Ci<t\vinnw\\  siati«lic>  from 
the  Argentine  Republic  show  that  of  incandescent  lamps  imporlod 
in  the  period  1900-4  the  American  perccntaRC  wai  40.2,  although 
in  the  period  i8S)6^  it  wa«  43.3. .  I  he  importation  of  electric  light 
carbons  ww  a  percentage  of  33;  are  lamps,  IS.5.  This  business 
would  seem  stuceptihie  oi  increase,  and  in  many  other  branches 
the  growth  ti  AmeriCBn  importatiotii  into  the  RepnUie  is  notable; 

WATER  POWER  DEVELOPMENT  DAMAGE. -  Xn  inter- 
ests ii;  q  i-  tion  has  been  raised  i-:  w  t  irted  Suites  Court  in  a 
suit  fur  diimaees  caused  by  a  dam  w  um  state  flooding  lands 
in  an  adjotnuit;  ■■wi-.i.-.  1  lie  Bcrkshiri?  Pnwir  (Company  has  a 
dam  across  the  Housatonic  at  Korth  Canaan  in  Connecticut,  and 
it  is  alleged  that  because  of  the  high  water  thus  causcii  rr' adow 
lands  owned  by  the  complainants  in  Massachusetts  have  been 
flooded,  pasturage  ruined,  property  damaged  and  the  health 
of  the  complainants'  families  endangered.  Campenution  is  asked 
for  the  dainage  and  also  an  injnnction  to  restrain  the  company 
frg(B  maintaining  the  dam. 

BAVARIAN  POWER— Ihe  Munich  mujiicipality  has  under 
consideration  a  proposition  for  the  generation  of  electric  power, 
t  1  Lt  lii-itTiliiiiM!  throughout  Bavaria,  at  a  cost  of  %sjooojxa.  It 
i«  propi'.,  :]  fi  il  im  lip  the  River  Tear  near  Wallgom,  and  form 
a  huge  i.{l;<  .  wlm  h  -.v  11  Ir.  connected  to  the  Waklim  .md  Koche! 
Lakes  by  tunnels.  From  the  immense  supply  of  water  thus  ob- 
tained, estimated  at  a  hydro-electric  capacity  of  </ifiO0  hp,  it  is 
thought  that  sufficient  electricity  rniiM  he  obtained  to  work  the 
railways  and  factories.  The  itiiti  1'  <  \ii.  ii  es  of  the  work  would 
be  about  13.754000;  which  is  the  sum  Bavaria  now  spends  abroad 
CveiT  year  fbr  coal  nsed  on  the  goveniment  railwayi. 


THE  LIGHTS  OP  UOGOTA.—VnhcA  States  Consul  Snyder, 
of  Bogota.  United  Stat' -  t  (  ■  lUimbia,  doe.«  n  1  .j  i-ak  very  en- 
tliusiasticalty  of  the  loc:il  ;i>;',-,Ut:g,  Being  consulted  as  to  the  in- 
troduction of  acctylem-  •'  u  i:  "Owing  to  prevailing  condi- 
tions here,  and  as  a  result  of  my  personal  observations,  I  .im  in- 
clined to  believe  that  such  .systems,  properly  introduced,  would 
ultimately  become  very  popular.  Bogota,  for  its  size  and  apparent 
ijnp<irtance,  is  one  of  the  worst-lighted  places  I  have  ever  been  in. 

There  is  no  public  service  at  all.  But  one  local  electric  light 
company  cxbls,  and  the  high  prices  charged  for  tis  service  put 
it  bqmnd  the  teach  of  the  great  niais  of  the  people,  who.  toge^r 
with  those  hi  the  stimnindinf  vilofes.  have  to  depend  for 

ing  purposes  on  oil  lamps,  generally  of  a  very  poor  quality,  and 
wax  candles.  Some  time  ago  I  indoced  a  large  dr\'  goods  mer- 
chant here  to  send  to  the  States  for  a  trial  order  of  acetylene 
burners,  but  shortly  after  their  arrival  he  had  to  leave  for  Eng- 
land, so  nothing  came  from  it;  and  I  very  much  doubt  if  he  could 
have  given  it  the  attention  necessarv  in  i-nnnfclii>ii  with  his  Other 
business,  for  its  successful  introdu.  'i  11  '  fherc  ought  tO  he  VCry 
good  and  cheap  water  power  available  around  Bogota. 


PUBUC  SERVICE  hRAXCHlSES.—The  People's  Institute, 
of  New  York  Gty,  is  planning  to  conduct  in  the  latter  part  of 
February  a  series  of  public  conferences  on  municipal  ownership 
and  operation  of  public  franchises.  The  dates  and  titles  are: 
Febraaiy  ao^  Idimieipnl  Ownership  and  Operation  in  Europe"; 
Februaiy  aa,  "Municipal  Owtierihip  and  Operation  m  Aimrica*'; 
Febraary     "FuUic  Ownership  and  Ihe  Spoils  SyMeffl." 

A  GREAT  GROlVTlL-\n  its  c.\ctrll.  r-  P.„1I.  t;,,  for  F^l.r,. 
ary,  the  New  York  Edison  Company  reports  t;  <  •^'in  1  1! 
new  business  taken  on  during  K/).;.    The  comp-mv  ■.t\-:iiil  i  j. 
C60  scfwratc  contracts  for  electrical  service.    Of  incandescent 
lamps  there  were  992,782;  of  arc  l.itnps  6,870  and  of  motors 
^7■'if)  horsepower.    Some  additional  apparatus  of  a  miscellanc> 
i>us  character  hrfMght  the  ttoal  up  to  1^657,408^  equivalent  of  i6- 
cp  lamps  o(  90  watts  each.  Such  a  rate  of  growth  applied  to  the 
whole  conntty  would  make  Ihe  present  national  statistics  of 
electric  light  and  power  sink  into  insignilicanoe. 

TERRirORLlL  RIGHTS  OP  NIAGARA.  l.OCKPORT 
AND  ONTARIO  POWER  COMPAXy .-The  rights  of  the  Ni- 
agara, l^k)  i  r;  s  I  intario  Power  Comp.my  to  operate  beyond 
the  limits  of  Ihe  Counties  of  Erie,  Orleans  and  Niagara  was  the 
subject  of  recent  court  proceedings.  The  matter  came  up  in 
connection  with  the  proceedings  for  the  condemnation  of  certain 
property  in  Genesee  County  for  the  uses  of  the  Power  Company. 
Judge  Truman  While  decided  that  the  prcliminaiy  objections 
were  not  well  taken  and  the  isracs  railed  were  referred  to  a 
referee  to  imr.  try  and  determine. 

OUR  FOREIGN  COMMERCE -\l  is  irM  .4;Iu  o.:t  in  tlu- 
(iovfrriment  figures  that  the  foreign  commerce  of  the  United 
States  appro.tches  surprisingly  near  to  the  three-billion-dollar 
point  in  the  calendar  year  igo5  The  total  imports  and  exports  of 
merchandise,  as  shown  by  the  Department  of  Commerce  throiq^ 
its  Bureau  of  Statistics,  is  3,806  million  dolUrs,  against  MtV 
miUions  k  ipoft  an  average  increasa  of  100  mlHioiW  a  year  hi  the 
fivfr^r  period.  If  to  the  afiaS  mHUons  of  foraign  comnieroe  in 
ifOS  wwe  added  the  figures  of  trade  with  Hawaii  and  Psfto'Rieo. 
formerly  loee^  territory  and  iRcttided  in  the  statements  of 
foreign  trade  prior  to  1901,  the  total  would  approximate  i.cjoo 
million  dollars,  or  about  600  millions  more  than  fvi.  .\i  :;rs  ;ik  1, 
and  i.joo  milliotiii  more  than  ten  year»  ago.  7~he  growth  in  ex- 
ports during  the  year  was  17s  million  dollars  and  in  imports  143 
millions. 

HIPWP.Ll.  ./(7.4/.Y.— Benson  Bidwcll  has  bobbed  up  again, 
this  time  as  the  inventor  of  a  "cold  motor."  In  a  hal^page  ad- 
vcrtiaemcni  in  daily  papers  offering  stock  for  sale  at  40  cents 
per  ihaR,  the  sMemcnt  is  made  *I  have  nade  iNOUoat  of  dol- 
laf s  far  thousands  of  people  by  my  patents.  I  have  never  made 
an  nnsticcessful  invention."  This  is  followed  by  the  claim  thai 
BIdwell  invented  Ihe  electric  fan.  the  electric  trolley  car  system 
and  the  "water  electric  generator,"  As  illustrated,  the  "cold 
motor"  hr,-  tin:  appearance  of  an  enclosed  electric  motor;  a  --nnl' 
pipe  lend-  tfi  III  one  end  of  the  shaft  to  a  cylinder  with  a  valve, 
ail  I  -I  '■iriii'..r  pipe  from  thv  o:licr  md  of  the  shaft  to  .1  cylin- 
der svith  a  valve  and  a  pressure  gauge.  Ihe  rcsoni'jl.in'.e  to  an 
electric  motor  i.s  increased  by  two  electric  wires  Li-.-.crinK  the  cas- 
ing. It  is  stated  that  this  device  "is  guaranteed  nof  to  burn  out 
and  is  exactly  the  kind  of  a  motor  the  steam  tailKHHl  people 
have  been  looking  for.  It  wilt  change  all  the  slcaai  railroad 
systems  over  to  electric  roads,  becmnc  it  wiN  be  dieipcr  to  nm 
than  Mean,  and  oan  be  nm  bster  and  more  saUy  Aan  amy  piei- 
cnt  MMthed.  By  ming  the  Bidwell  cold  motor  a  trmn  of  cars 
coidd  he  run  from  Hour  York  to  San  Frandsco  without  a  stop 
at  the  rate  of.  or  80  miles  an  hour  and  not  even  warm  up 
and  without  a  hitch.  Besides  running  faste)  tliry  '.v  uild  V  more 
safe  and  sure  than  steam,  cost  less  to  opcr.-)tc  and  would  last 
longer  than  any  other  motor  now  known.  The  Bidwell  cold 
motor  is  the  greatest  invention  out  since  I  invented  the  trolley 
car."  Investors  arc  warned  that  thry  must  OOme  4)nick  or  not 
at  all,  as  the  stock  is  xlling  like  hot  cakes. 
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ST.  PBTERSBL'RG  STREET  RAILWAYS.-A  caWe  di*- 

patch  from  St.  Pctrrsburg  of  February  3  says :  "Another  section 
of  till,'  contract  for  the  electrificalion  of  the  street  car  system 
01  S:  Petersburg  was  awarded  ii -dav  to  tr.r  American 
\\\ ^tiiiKV-f  115?  Comp.?ny  It  involves  the  expenditure  of  ilfi7$,- 
i<<>j   Mk'  ifLf.v-r  will  bL'  gL-nerated  at  lantn  Palla*  FMind*  vul 

wiii  be  trdttjtnitted  iiiilei." 


COST  OF  TROLLEY  DEVELOPMENT— Laii  week  mem- 
bers of  the  Brooklyn  League,  escorted  by  officials  of  the  Brdokljro 
Raitki  Tnnuit  Gomiwiqr,  mule  «  lour  of  inspcctioii  over  the  tan- 
pany'a  Ifaica.  Pmidciit  Wtiiler,  of  the  eanpasyr  informed  the 
LeagM  amnbcn  dm  tiie  coaqmiDr  had  expended  about  $>auOMb- 
000  for  InprovemeiMs  since  lie  totric  oSee,  in  July,  igo^  and  tliat 
other  work  costing  $13,000,000  was  now  under  way.  Of  the  sum 
expended,  he  said,  $8,653,000  had  gone  for  car  equipment.  The 
iA'i.'-r  iiiiprr  \  ciiuTil  -  iiic.ii'i^i'C  ii".".'.  ■.  al'':l  -jj'ii-.  :r:il  stations, 
elevating  and  deprcs!.mg  tracks,  new  Williamsburg  power  station, 
car  slorace  depoli  and  track  construction. 

UNDEBGROUIfD  FOR  BUFPALO^AaaOus  eitjr  for  whtcfa 
aa  wiikffraiin<?  rrnd  !i  proposed  it  Buffala  The  BulEalo  Svb- 
way  Railroad  C  j    :r  v  has  been  incorporated  with  a  capital  of 

$t,ooo.ooo.  It  is  the  intention  of  the  company  to  build  a  subway 
'similar  to  the  one  in  New  York  City.  It  is  understood  that  Phil- 
adelphia capitalists  have  agreed  to  furnish  all  the  rr.  nt;.  ncces- 
*ar)  to  build  the  proposed  road.  The  city  officials  arc  said  to  be 
ill  favor  01  ■'.ir  rntcrpri,"  TIil-  iochJ  tij  ^xttTitl  from  a  point  on 
rsr.>li5^s  Street,  southwest  of  the  lands  of  the  New  York  Central 
\:  li\;rl  -  in  River  Railroad  Company,  thence  easterly  beyond  the 
easterly  city  lin<^  t  1  n  point  about  2,000  ft.  beyond  the  lands  of  the 
Terminal  Rail^iiy  1  •  Buffalo  in  the  town  of  Checktowaga.  A 
branch  will  run  irom  the  main  line  at  William  Street  and  Fill- 
more Avenoe  to  ttie  intersection  of  Cttitin  and  Lovejoy  Streets. 

CESTKAL  STATION  ADVERTISING.— In  connection  with 
the  meeting  of  the  National  E;fctri.  I.iglii  .X-^srjci.iticii  .Tt  Atlan- 
tic City  next  June,  it  is  proposed  tu  rtpci!  -11  ;i  r.-.crc  extt-^ive 
and  complete  plan  the  exhibit  of  central  station  adv'.rr;isiiig  th.d 
was  given  with  so  much  success  last  year  at  Denver  Un  the  tirst 
time.  Steps  arc  now  being  taken  to  carry  o.ir  :h:  i  pnrpos*',  and 
it  is  believed  (hat  the  exhibit  will  prove  attractive  and  instruc- 
tive to  central  station  managers.  It  is  proposed  to  divide  the 
exhibit  into  two  sections,  cm  showing  the  work  done  by  the 
larger  coni|»iilts  wtucih  naintam  their  own  force  for  such  work 
and  issue  and  prepaie  fhcir  own  bviktlna,  and  the  other  bul- 
letins and  material  fnrnished  tgr  (he  new  conoems  that  have 
sprung  up  lately  to  aundy  the  smaller  statkna  tuidi  this  dass 
of  service  and  many  of  which  have  already  done  very  effec- 
tive work.  In  addition  to  this,  a  display  will  b«  made  of  post- 
ers, large  newspaper  advertising  and  the  original  drawings  and 
and  sketches  employed  in  the  bulletins. 

INDIANA  LlGHriNG  ONni NANCES.— The  last  Indi  .n:i 
Legislature  passed  a  law  providing  that  a  city  or  town  may 
command  by  ordinance  that  steam  and  interurban  railroads  shall 
provide  electric  lishts  at  street  crossings  to  bum  twenty  minutes 
before  and  twenty  minutes  after  the  passage  of  traioa.  The  town 
of  Salem  passed  an  ordinance  and  attempted  to  penalise  the 
MoiMn  rallraad  for  its  vidaiioo,  and  the  case  was  apipeated  to 
the  Supreme  Court,  where  the  jndgment  penal^  was  reversed. 
The  eottft  held  the  ordinance  htvalid  for  its  faiure  lo  desicoaie 
whit  kinds  of  light  should  be  provided.  The  cooit  laid  that 
neither  tt»  railroad  company  in  obeying  such  an  ordhiance  nor  th« 
courts  in  enforcing  it  can  be  required  to  know  what  kind  and 
powrr  of  linhli  are  us?d  a  town  ;it  a  particular  time,  and 
lhat  the  lighting  or  I  n  :  '-  iiiii-t  be  specific  and  complete  in 
itself,  so  that  it  can  U'  known  from  the  consiScration  of  its 
tcrin>  and  the  acts  of  a  defendant  railroadj  whether  or  not  the 
orditKiin    has  been  violated. 


Ml  KG  AS  WlREI.IiS.S  SYSTHSI-A  special  tclciir.ini  of  Feb- 
ruary }  fr<itn  \Vi!kc<l>irrc.  Pa  .  '..iy< :  "p.itbrr  jr".cph  Muraas?, 
of  the  Slavonic  Catholic  Church  of  thi&  cit>-,  who  has  invented  a 


system  of  aerial  wirdess  lidegraphy,  announeed  lo-day  iliat  ex* 
penments  in  nnderground  wireless  tclcgrafikiy  have  readied  a 

stage  when  he  can  promise  soon  to  s*nd  a  wireless  onderground 

message  to  Ei:rnp,'     Hf         f[n::il  on  experiment*.  .\ 

shaft  3,000  ft.  deep  v. ;:I  br  sunk  here  ,inJ  a  sinii'iir  one  in  Europe. 
Each  will  be  concretcc  to  g  ;ard  it  ironi  o.impr.i  ^',,  and  the  wires 
rttnninf  frtim  the  rcrru'ing  jiid  ilisi  liiiiu  poirlt^  will  be  encased 
-11  iron  or  vti'c.'l  tiiLi^iii:  Hi^  .i:'i-.;d  uirelc--.s  ivitcin,  whirh  replace) 
the  Moriie  code  with  musicai  ton«  =  .  c^rh  .rdicating  a  letter  or  a 
CIkIc  word  or  group  of  words,  will  tn'  employed.  Father  Murgas 
worked  seventeen  years  to  perfect  bis  system  now  io  tue  between 
th:>  city  and  Scrantoii."  The  Murgas  syMem  hs9  already  been 
described  an  the  EuurmcM.  Wwia 

RECEPTION  TO  OSTWALD,—Tc  mark  their  esteem  and 
respect,  a  number  of  dm  diemiitB  of  America  gave  a  rec«ii«ioit 
to  Prof.  W.  Ostwald,  the  distinguished  German  chemist,  on  the 
occasion  of  his  return  home  this  week.  The  reception  occurred 
at  the  house  of  the  Chemists'  Club,  New  York  City,  on  Friday, 
February  2,  and  was  in  the  hand?  of  the  New  York  Section 
of  til"'  .Am 'T  im-;  EU-d o xhrtnira:  SricitMy  It  was  preceded  by 
a  bariciuci  ;il  tlic  Hon  1  .S.ivoy,  nlvi'n  hy  a  number  of  intim^ite  per- 
sonal friti^ri"-  The  reception  wss  .1  crowded  affair,  Tlie  ;ii.uli- 
encc  hall  was  profusely  decorated  with  flags  and  evergreens, 
and  a  great  m^ny  notabilities  were  present.  The  speakers  were 
Dr.  C  A.  Dorcmus,  presiding;  Prof.  J.  W.  Richards,  on  bchali 
of  the  .\merican  Electrochemical  Sodety:  Prof.  C.  F.  Chandler, 
for  the  4/xto  chemists  of  America;  artd  Prof.  Morris  Lo«b,  for 
the  maiiiy  old  and  recent  students  of  Ostwald.  ProL  Lodi^  also 
pfcaented  a'beauttfnlly  itlnminatcd  vdlnm  album,  eontainlqg  for- 
toiils  of  a  few  Amerieans  diatltgnishcd  in  deetiical  devdofHUtnt 
and  hi  tbtaiMty,  and  eoni^ v  die  nuloflntlH  of  •  frtnt  num- 
ber of  American  admirers.  Ptof.  Ostwald  replied  hi  admiTabla 
English,  but  regretting  his  poor  command  of  the  language  recom- 
mended very  warmly  the  study  and  adoption  of  such  a  universal 
medium  as  "Esperanto."  The  closv  of  hi'-  rlrnrniiiii!  •.pi  rcli  u^is 
followed  by  enthusiastic  applause.  Tile  lucinbcra  thcji  commingled, 
.ind  the  stein*  rlinked  itccly.  with  many  a  "hoch"  and  "prodtf 
and  student  -nng.  until  the  night  was  far— and  well-spent. 


otk.MAN  TECHNICAL  mtT/fT/O  V.-U.  5.  Consul  Har- 
ris, of  Mannheim,  Germany,  '  th.it  the  German  Empire  is 
rapidly  building  up  a  class  of  men  for  .viii  m  it  has  no  emplogF' 
ment  at  fair  wages,  and  for  whom  the  dcmiind  'Iocs  not  increase 
as  fast  as  the  tttpp^.  The  Consul  writes :  "Tbe  question  of  erect' 
ing  a  sdwol  for  the  Mldinff  trades  in  kfomilwim  bring  at  ptetent 
onder  discus sWi,  a  prominent  conatnictlng  engineer  has  cositrib* 
utcd  an  attkle  to  a  leading  newspaper  of  the  city  in  which  he  aima 
to  show  that  technical  education  in  Germany  has  gone  beyond  ac- 
tual need«.  He  contrasts  the  number  of  those  uking  such  train- 
ing with  the  number  in  other  profession!,  .ind  concludes  that  the 
ranks  of  technically  tmtnrrl  arc  at  prt";rnt  much  overcrowded. 
Stati-tit!,  show  Iti.it  llir  iiuTiMSe  in  nunihcri,  in  the  technical 
ranki  lia»  gone  fat  beyond  the  demanrf — 200  per  c*nt  agairist 
about  50  per  cent  on  the  avcr.ige.  The  consequence  of  this 
overproduction  in  technical  resources  is  a  con&tariciy  diminish- 
ing rate  of  wages,  a.t  the  law  of  supply  and  demand  applies  here 
as  elsewhere.  Wage  statistics,  which  were  compiled  from  inquiries 
made  of  aouooo  nMfflbers  of  the  Genmin  Technical  .\ssociation  and 
which  were  presented  in  the  Rddistag  by  Dr.  Heinz  Pottboff,  a 
member,  show  tbe  fotiowing  picture:  Almost  one-fonrth  of  all 
dty  and  odier  trained  appoinlesa  receive  a  salary  under  ijoo 
marks  ($498,40)  per  year,  35  per  cent  reedve  from  1,800  to  2,400 
marks  ($430.40  to  |i$yi.9o),  only  24  per  cent  receive  tnm  9,400  to 
3fiao  marks  (IS7i.ao  to  $714).  »"<^  only  lO  per  cent  reedve 
over  3,000  marks  ($715).  It  is  to  be  noted  that  among  tho.^c 
considered  was  a  large  nmnfaer  of  office  men  who  arc  engaged 
with  public  ofliciaN,  which  gives  to  the  t-  tal  n  m,  re  fav,  ,r;ib!e 
;iipe<t,  bw.nusc  among  officials  so  employed  a  rate  oi  s.nlary  from 
2,100  marks  (S40Q.S0)  to  2.700  marks  ($642.60)  generally  pre- 
sails.  From  all  this  it  appears  that  for  ■>n  ii?cre.;i«e  of  technical 
rr>iiiirri:<  and  mHikiU  then'  is  .it  pres  -n'  n  1  v-'  ^ong  demand. 
TbtTi-  is  an  iticrr.-.sod  -ind,  a»  it  were,  artificially  created  prole- 
tnri,it.  ai>d  the  various  industries  ate  not  in  a  position  to  fmy  for 
these  superfluous  powers." 
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Generatinj^  Station  for  the  Electric  Railways 
in  Belfast,  Ireland. 


THE  municipality  of  Belfast  has  recently  placed  in  operaiion 
a  modern  electric  generating  station  for  supplying  power 
10  the  street  railways,  which  had  previously  been  run  by 
niean=.  of  horses.  When  it  is  known  that  this  city  has  a  popula- 
tion of  almost  half  a  million,  and  that  street  cars  have  been  in 
use  there  for  more  than  30  years,  the  significance  of  the  recent 
changes  will  be  appreciated. 

The  station  is  designed  to  deliver  power  to  a  rolling  eqdipment 
coniisting  of  170  single-truck,  double-deck  cars  operating  over 
the  equivalent  of  80  miles  of  track.    F.ach  car  weigh'!  compU-tc 


within  the  time  allotted  for  the  completion  of  the  work,  il- 
thnugh  the  building  is  not  yet  completed. 

The  generating  station  (shown  in  Fig.  4)  forms  an  extension 
of  the  electric  lighting  station,  which  was  erected  in  i8tj&  and 
is  likewise  owned  by  the  city.  All  of  the  equipment  installed 
has  been  arranged  for  both  lighting  and  traction  supply.  The 
new  generators  ha%-e,  therefore,  been  provided  with  compound 
windings  for  tramway  supply  at  550  volts,  and  can  supply  light- 
ing current  at  from  440  to  500  volts  on  the  outers  of  the  three- 
wire  system.  The  plant  in  the  original  station  consists  of  high- 
speed dynamos,  with  a  total  capacity  of  3,400  kw.  Three  of  the 
large  lighting  generators  can  be  run  on  the  tramway  load,  if 
rii|uircd. 

A  view  cf  the  interior  of  the  power  station  is  given  in  Fig.  i. 


i  <4R 


m. 


Fic.  I. — Interior  of  Xew  F.noink  House,  Belfast  F.i.fxtricitv  Works. 


to  tons,  including  electrical  equipment,  and  will  carry  2J 
tmengers  inside  and  32  outside. 

The  building  is  situated  on  the  bank  of  the  River  Lagan,  which 
is  navigable  for  barges,  and  will  provide  an  unfailing  supply  of 
water  for  the  steam  condensers.  Owing  to  the  soft  nature  ot 
the  ground  some  1,750  piles  had  to  be  driven  through  30  ft.  of 
river  mud  down  to  the  rock.  The  foundations  on  top  of  the 
piles  are  formed  with  cement  concrete  in  which  is  embedded  a 
^tetl  grill  work  made  of  old  rails.  The  framework  of  the  build- 
iitR  IS  of  steel  and  the  roof  and  floors  were  completed  before  the 
brickwork  was  commenced,  so  that  the  coal  bunkers,  boilers  and 
engines  were  installed  while  the  building  was  being  erected.  This 
arrangement  allowed  the  electric  cars  to  be  placed  in  service 


The  equipment  in  the  railway  e.xtension  consists  of  three  i,ooo-kw, 
direct-current  units.  The  engines  are  of  the  vertical  inverted 
three-crank,  triple-expansion,  enclosed  type,  with  forced  lubrica- 
tion, m.ide  by  Combe  Barbour,  Limited,  of  Belfast,  and  con- 
structed to  run  at  a  speed  of  180  r.p.m.  with  steam  pressure  of 
170  lb.  per  sq.  in.,  and  150°  F.  of  superheat.  The  cylinder  dimen- 
sions are  22  in.,  33  in.  and  50  in.  by  24-in.  stroke.  The  steam 
consumption  at  full  load  condensing  under  the  above  conditions 
of  steam  pressure  and  temperature,  and  with  25  in.  of  vacuum, 
is  guaranteed  at  i6-}i  lb.  per  kw-hour,  subject  to  additions  or 
deductions  of  1250  per  engine  for  every  pound  of  steam  per  kilo- 
watt-hour below  or  above  that  figure. 
T'hc  generating  station  also  contains  two  250-kw  motor-genei^ 
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ators,  which  are  sofiptied  with  current  from  either  the  traction  directly  coupled  to  the  tbrec-pha«e  generator,  the  two  nucbinei 
or  the  lightinK  circaits  at  a  preHure  of  from  500  to  SSO  volti^  being  placed  on  a  common  bedplate.  A  tmall  oontinuoai-cnTrent 
and  defirer  60-cyclc,  three-phaie  current  directly  at  6^000  volte    generator  is  provided  on  one  end  of  the  aliaft  for  supplying  Sdd 


Fic.     Caoss-sEcnoir  oir  EzTBirsioir  or  Ptmna  Statiom,  BitPAsr. 


Ptc,  3.— Plan  op  Extcmsion  op  Pawea  Statioit,  Bslfast. 

for  transmission  about  three  miles  to  a  sub-station  at  the  Fort  current  to  the  thre<;-pha>c  inarhinc.  The  sub-Station  equipm*"' 
William  Depot  for  the  opcratioa  of  the  portion  of  the  system  consists  of  three  125-kw,  three-phase,  synchronous  moton  directly 
in  that  district   The  continuous-current  motor  of  each  unit  is    connected  to  direct-current  traction  generators.   Each  of  these 
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latter  muter-gwierlott  is  provided  with  a  maO  Marling  imdn^ 
tim  motor  aioimiBd  on  one  cod  of  the  iliaft,  in  additioa  to  an 
awdiiafy  exdtiiic  djjmaino  moonted  on  tbe  other  end  of  the  shaft 

The  chief  feature  of  the  high-tension  switch  gear  is  that  all  live 
parts  are  isolated  from  thr  operator,  and  the  lire  risk  is  reduced 
10  a  ndnimnm.  All  metal  coiiductors  nre  entirely  enclosed  in 
masonry  compartments.  T]ir  ail  swiiL-lus  nrc  of  the  remote- 
control  type,  with  a  ieparatc  double-break  switch  in  each  phase. 
The  switches  arc  automatically  opened  by  means  of  a  trip  coil, 
receiving  its  current  through  series  transformers  placed  in  the 
tUA^u  circuit.  Duplicate  three-phase  bus-bars  are  provided  to 
wliirh  the  various  generators  and  feeders  are  eoonocted  through 
selector  switches,  so  lhal  eitfaer  bai-har  can  be  aude  dead  for 
cleaning  or  other  purpose!. 

Proyitkni  is  made  in  the  aidMttation  for  starting  the  notor^ 
gtaeialoii  fram  the  diraeHament  side.  The  mb-statioa  is  eon- 
aected  tviib  Iha  gewefatiwg  station  hy  flteam  of  a  dnpUcato  three- 
eote  trade  nahi.  the  icctiaB  of  each  ton  beiag  0.075  hi. 
These  cables  are  lead-covered  and  armored  and  laid  in  eardien- 
wara  ttoagfas  filled  in  solid  with  bitunen. 

The  main  traction  switchboard  and  the  three-phase  operating 
switchboard  in  the  generating  station  arc  crscted  on  a  gallery 
which  runs  the  full  length  of  the  engine  room  at  a  height  of  12 
(:.  abi  vf  tlic  mam  llimr  level  Tlu-  nviin  switchboard  contains 
the  usual  apparatus,  iiKluding  a  fkiard  of  Trade  panel.  All 


m     ntw  or  ixmm  or  nuAst  Bucmcmr  wotxs. 

pands  are  of  white  Sicilian  marble  a  'm.  thick.  The  over-«U 
haiglit  Is  92  in.,  and  the  total  length  of  the  board  is  50  ft.  The 
Board  of  Trade  panel  is  equipped  with  Elliott  instruments.  .'\ 
main  three-pole  throw-over  switch  in  the  circuit  of  each  gen- 
eraiiir  is  nioimlcd  on  a  pedestal  on  the  floor  below  the  switch 
gallery,  fr>r  connecting  generators  to  the  traction  switchboard 
as  compound  machines,  and  to  the  liKbtin^  switchboard  as  shunt 
machines.  The  field  circuit  resistances  arc  mounted  below  the 
gallery  floor,  and  are  operated  by  means  of  hand  wheels  cractsd 
in  convenient  positions  in  front  of  the  switchboard. 

Most  of  the  auxiliaries  in  the  boiler  house  are  electrically 
driven.  Each  boiler  is  provided  with  •  B.  ft  W.  chain  grate 
•toher.  the  speed  of  the  trawd  of  uhldi  can  be  varied  between 
wide  IfanilSt  so  as  to  meet  angr  variable  denaad  for  sleank  All 
of  the  Blelcers  are  operated  bgr  a  Ifaie  shaft  beneath  Ibe  stoking 
floor  and  connected  by  clutches  to  duplicate  electric  motoes  driv- 
ing by  means  of  worm  reduction  gear.  The  scraper  gear  of  the 
econcini/<-r-.  which  are  of  Green's  make,  are  also  driven  throngh 
worm  gearing  by  means  of  an  electric  motor. 

Two  of  the  three  feed  water  pumps  arc  elcctrH-ally  rfriven. 
These  two  pump^  arc  of  the  Hayw.ird-Tvlf-r  vnrnVi'.i  stroke  type, 
for  which  the  following  advantages  are  cl.-jimnl :  'I'hc  pump  can 
always  be  «tarteil  at  "n<>  stroke."  thus  aviiidiiiK  heavy  starting 
nirrent :  no  variation  in  speed  is  re<jnirc<) :  m.  electrical  com- 
plications are  introduced,  and  variations  in  delivery  arc  made 


while  the  ptmp  is  rannhig,  withoot  intemipting  the  feed  anppljr, 
and  bjr  the  simple  movement  of  a  small  hand  lever.  wUdi  la  hdd 

in  position  until  the  required  rate  of  delivery  is  obtained.  In 
order  to  enable  the  attendant  to  regulate  the  pump  to  the  re- 
quirements of  tile  boilers,  an  a-.:tiini.itic  indicator  is  fitted  to  the 
end  01  the  iliaft,  which  shows  cither  the  stroke  in  inches  or  the 
e<juivalent  discharge  in  ga'.lons  per  hour. 

There  are  also  iiis|;<lled  at  present  three  Guynne  electrically- 
ilriven  centrifiig.il  pumps,  two  12-in.  ami  otic  [5  in  ,  and  provi- 
sion is  made  for  the  erection  of  two  more  when  niiuircd  Two 
sets  of  motor-driven  charging  apparatus  are  also  provided  for 
primuig  (he  pumps.  These  centrifugal  pumps  are  used  for  rais- 
ing water  from  the  river  for  use  with  the  condensers.  The  con- 
dei«ring  plant  is  of  the  oowiter-cnrreni  sturfooe  type,  with  tfaree- 
thrmr  Edwards  air  punps,  naanfactnicd  hr  MirrlMS-Watson 

Each  main  engnie  is  pswridcd  hi  the  basemeat  wMh  a  separate 

condenser  and  m  dectricalljHlrivaw  tbree-lfaiaw  Bihnrds  air 
pump   The  disdnrge  from  the  air  pomp  gravitates  Inio  a  large 

cast-iron  tank  in  the  boiler  house  basement,  and  is  lifted  from 
there  to  the  hot-well  over  the  feed  pump  house  by  means  of 
electricaUy-driven  centrifugal  pumps. 

.\n  exhaust  steam  grease  separator  is  placed  between  the  engine 
and  the  condenser.  Each  engine  is  also  provided  with  an  atmos- 
pheric exhaust  controlled  by  an  automatic  valve  which  opens  in 
the  evert  of  the  vacnom  fiySng,  ao  that  die  sels  can  run  non* 
condensing. 

An  electric  locomotive  crane  is  employed  in  transferring  OOd 
from  the  barges  into  a  hopper  of  an  "Ingre/'  automatic  weighing 
and  recording  machine,  which  discharges  it  into  a  receiving 
hopper  underneath.  From  this  hopper  the  cod  passes  by  means 
of  a  duite  with  regulating  vdves  iaio  an  antoaakde  filler  whidi 
IHIs  the  hudnts  of  the  convesror  wilhoal  spilling.  The  coal  ia 
then  devated  vertically  (by  means  of  die  conveyor,  whidi  ia  of 
the  continuous  gravity  bucket  type)  to  a  auitabie  height  to  cross 
the  public  road  through  a  covered  way  Into  tbe  buildtng,  above 
the  level  of  the  overhead  bunker«,  each  bunker  being  provided 
with  a  pair  of  suitable  dumping  rams,  so  (hat  the  coal  can  be 
deposited  where  required.  The  conveyor  is  directly  driven  by  a 
direct-current  motor  of  the  enclosed  type  • 

The  electrical  car  eijniinrer-.;.  which  was  mentioned  abovc^  WW 
supplied  by  the  British  Westinghniisc  Electric  &  Manuf-ieturing 
Company.  The  overhead  equipment  was  installed  by  J.  G.  White 
&  Co.  The  general  manager  of  tbe  railway  is  Mr.  Andrew 
Nance  Mr.  V.  A.  H.  McCowen  ts  the  dty  dectridan  and  Ifr. 
H.  A.  Culler  is  tbe  dty  engineer. 


Luminority  of  Electric  Lamp*. 

In  a  recent  issue  of  Compu-s  Rendus.  Mr.  P,  Vaillairt  reports 

the  residla  of  some  intere-ting  ohserv.nioiiv  mi  the  rel.itlon  bfr- 
iwccn  the  power  consumed  and  the  spectrum  Inmniosity  sn  vari- 
ous types  of  electric  lamps,  including  the  mercury  lamp,  the 
carbon  and  tantalum  incandescent  lamps  and  the  Nernst  lamp. 
In  the  Cooper  Hewitt  mercury  vapor  lamp  he  tnaiie  the  curious 
observation  that  the  greater  the  power  (he  lamp  consumes  the 
yellower  is  the  light  Measuring  the  Inminotu  intensities  at 
wave  lengths  577,  546  and  49a  ^  respectivdy,  he  found  that 
when  the  power  fell  from  200  watts  lo  99  wattS,  the  luminosities 
in  those  three  regions  fell  fran  to  341.  jpB  and  449^  re- 
spectivdy.  thus  leaving  m  iBaliBet  ndvaatage  to  tiie  Une  light 
at  the  lower  power.  Shice  the  Mne  Bght  prcponderalw  at  tbe 
higher  temperatures  in  dl  other  ghnrbig  bodies,  the  author  is 
forced  to  the  conclusion  that  the  less  the  power  consumed  the 
hotter  is  the  vapor.  It  is  certainly  true  that  the  mass  of  mer- 
cury evaporated  diminishes  as  the  consumptior.  r,f  power  in- 
creases. As  regards  the  other  lamps,  they  all  ■<hif;  their  maxi- 
mum of  luminosity  toward  the  blue  M  the  higher  powers,  ,ind 
the  shifting  of  thr  luminosity  r:^curs  most  suddenly  in  the  Vernst 
'.imp  Taking  the  luiiiitnisit y  o)  tlj,-  carbon  filamer.t  for  each 
wave  length  as  a  standard,  the  Nern>^t  lamp  at  ordinary  working 
shows  a  deficienc)-  both  at  the  red  and  blue  ends,  and  the  tan^ 
talum  lamp  a  great  preponderance  of  blue  over  red. 
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Tnnsmitting  Distance  in  Wireless  Tel^rei^jf. 

Bt  C*n.  L.  D.  WuDUAX,  U.  S.  A. 
Signal  Corps  V.  S.  Army. 

IN  ihe  FIfftrifiaH  of  London,  for  Dccirmlcr  15,  i</>S.  Ihcrc  is 
:i  vcrv  '.tjtcrcsting  article  or.  tlic  recent  adv.iiiCf  in  wireless 
telegraphy,  by  J.  Erskinc-Murray,  D.Sc,  in  the  course  o£ 
which  tbe  writer  has  attempted  to  deduce  «  formuk  ior  indi- 
eating  tbe  limit  of  distance  in  traiumission. 
After  deducing  the  cqvation 


where  C  =  receivf.l  ■.liin  in 

M  =  miniiiMiui  ourriiii  that  will  nccuatc  receiver. 
t  =  angle  stib-.t  ridt  il  ;it  ci  nlei  oi  earth  fay  ftfCBOVCr  wMdl 

transmission  ii.  taking  place, 
i  —  a  constant. 

he  quotes  Duddcll's  and  Taylor's  experimental  results  and  ends 
by  saying  that  thic  formula  it  doubdeia  vety  raugfa,  and  in  many 
parts  ineomplete; 

Many  dtterent  ionmilas  have  been  preiented  by  different  ex< 
perimcnten,  but  nooe  of  them  appeaia  to  be  «f  mocb  vahie  fai 
deNgning  a  wirelem  plant  to  tranamit  a  given  distance.  It  it 
poMUf  Impawible  to  IstvodtMC  kmo  any  formula  the 
of  absorption  In  the  electromagnetic  wave,  by  its  propagation 
aiiv  Urr  lin  wlicrc  tluro  exist  natural  objects.  In  other  word), 
it  is  priibable  tli.it  r:o  fi  riiinla  can  be  devised  at  present  for  wire- 
le*'!  leleui.ipliy  over  l.iiiil  We  iKiKt.  iliproiore,  lonfine  Dr. 
Mttrr.iy'.-i  iVirinnlii  In  ir.iii<rins<ioii  \;ver  «.-itcr,  .mil  probably  over 
•alt  water. 

From  expciinicnts  conducted  in  Alaska,  between  the  army  sta- 
tions at  Fort  St.  Michaels  and  Safety  Harbor,  the  present  writer 
is  of  the  opinion  that  Dr  Murray  has  left  out  one  very  important 
factor,  which  seems  to  have  been  gmeraily  neglected  by  everyone 
who  has  written  upon  the  subject  of  wireless  telqiraptay.  That 
factor  is  the  abioivlion  of  energy  from  the  aerial  wire  at  the 
■cndbig  end,  due  to  particles  of  water  vapor,  ice  or  snow  driven 
against  it  (while  charged  to  a  high  potential)  by  winds. 

The  experiments  covered  an  entire  year,  during  which  were 
charted  all  of  the  atmospheric  variables  which  appeared  to  have 
any  effect  upon  thi';  p^iavi"  of  t^^e  T.^eslion,  with  the  single  ex- 
ception of  the  percptilasf  of  moisture  suspended  in  the  air.  This 
cM  rjiOon  an  extremely  important  one,  but  during  the  major 
portion  of  the  time  in  .Maska.  the  temperature  was  betoi^  32*. 


ri&  I.— ar.cosD  OF  tests. 


no  instnunents  by  which  the  amount  of  percentage  of  moisture, 
ice  or  snow  could  be  determined  was  available. 

The  chart  (shown  in  Fig.  1)  covers  a  period  of  about  a  month, 
from  October  ao  to  November  14,  and  it  win  be  seen  that  the 


strength  of  the  dfonls  received  decreased  with  the  velocity  of 
the  wind  lo  a  very  marked  degree.  The  device  used  (or  deter* 

mining  the  strength  of  the  signals  was  very  simple,  but  is  believed 
lo  h.ivc  been  fairly  accurate.  It  consisted  of  a  variable  resist- 
.Tiice,  placed  acrn;s  telephone  cords,  .is  vhnwii  in  Kit;, 

By  reducing  the  resistance  when  sig:  iiN  wi-re  beinx  received, 
Ihc  strength  of  these  signals  could  be  cut  down  to  :i  point  where 
they  were  just  intelligible.  The  amount  of  this  resistance  ^varied 
on  different  days,  and  by  recording  the  rcsistanoe  a  comparative 
record  was  thereby  obtained.  For  O 
instance,  on  the  21st  of  October 
there  was  little  or  no  wmd>  the  Icm- 
peratnre  of  the  air  waa  juit  below 
freecfaig,  and  signals  coidd  be  heard 
with  a  resistance  of  only  400  ohms 
across  the  receiver  cords.  On  the 
next  day  the  velocity  of  the  wind 
was  30  mile^  an  honr.  the  tempera- 
ture was  about  the  sattir  as  lli.-it  of 
Ihe  pri'vioiK  day.  hut  the  signals 
could  !io|  be  diitingiiishcd  with  less 
than  8.000  rihms  acros5  the  c  irds. 
This  day  was  an  exceptional  one. 
in  that  the  air  was  full  of  driving  | — ^^^^ 
mom.  Similar  occurrences  show  all 
the  way  through  in  a  fairly  constant 
r,  and  the  record  for  365  days 
almost  cocKlusive  proof  that 
the  factor  of  moistni«  and  wind  ve-  *-«"nc  . .« ...r* 
kfdltf  must  be  taken  into  account  in  any  formula.  The  instraments 
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used  in  these  tests  were  very  crude,  as  it  was  not  originally  in- 
tended to  carry  on  this  experimental  work  in  Alaska.  The  mois- 
t.'.re  had  to  be  judged  without  htttrumcntS)  bat  the  anemometer 
used  was  reliable.  , 

The  electrical  constants  of  the  sending  mecbanisni  were  re- 
corded at  both  stations,  but  these  were  so  uniform  that  ttiey  have 
been  left  off  the  chart.  It  was  impossible  to  make  these  experi- 
ments at  both  stalioiM  at  the  same  time,  for  the  instruments  were 
sufficient  for  one  only.  The  effect,  therefore,  upon  the  reeeivins 
antemii^  as  wdl  as  upon  the  sending  antenna,  is  as  yet  an  un- 
known quantity,  and  there  is  much  room  for  experiment  upon  this 
subject 

Caaceming  the  method  of  obtaining  the  reiatfvc  alrcngdi  of 
sigmds,  the  writer  is  also  quite  well  aware  that  the  method  used 
is  somewhat  crude,  for  the  operator's  hearing  is  probably  less 

acute  on  some  days  than  upon  others,  and  he  was  al<io  bothered 
by  the  fact  that  the  operating  room  had  no  doort  bi-tween  it  and 
the  rooms  wbe^e  tlie  si|r!:iil  Vwc]  'Ihe  operator  coubl  /dso  he.ir 
the  land  line  telegraph  sounder,  and  in  the  next  room  was  the 
6-hp  gasoline  engine  used  to  drive  the  generator.  The  building 
was  also  of  poor  construction  for  that  climate,  and  had  a  oor- 
rttgated-iron  roof  which  made  much  noise  during  high  winds. 

The  results,  however,  show  sttch  tmiform  fluctuation  betvrecn 
the  signals  and  Ihe  wind  veiodly  that  there  seems  lo  be  no  room 
for  doubt  concemiiig  the  general  effect 

One  important  change  was  made  on  account  of  these  experi- 
ments, The  pole*  for  the  acri.1l  in  Alaska  were  planned  and 
erected  'with  an  idea  that  50  or  100  wires  would  be  suspended 
frotn  the  ciii>9  stay,  for  the  p',irprse  of  getting  a  large  capacity 
for  radiation.  I  he  arria:  \v.-j  =  ,  however,  cut  ib  wH  t  1  a  small  grid 
about  10  ft.  :ii  :-.e:gHt.  with  b'tt  two  wires  nnni!  ■■;  -lu  it  with  the 
sending  apparatus.  For.  if  it  is  correct  that  tiic  energy  of  tlie 
aerial  is  lessened  by  the  number  of  particles  charged  by  it  (aiui 
carried  away)  the  effectiveness  of  the  aerial  is  decreased  in  direct 
proportion  to  the  number  of  wires  in  the  aerial. 

The  mechanical  difficulties  with  a  two-wire  aerial  are  very  mudi 
less  than  those  comieeted  with  a  30  or  loo-wIre  acria^  pirtiCtt- 
lar|y  hi  regfona  where  there  are^  at  times,  wind  vdocMat  of  90 
miles  an  honr,  and  where  the  aerial  may  be  thickly  eoated  with 
ice  and  frost* 

Referring  again  to  Dr.  Murray's  formula,  it  is  believed  that 
in  deMk-tiing  any  two  stations  the  maximum  factor  of  liissipation 
of  energy  due  to  wind  velocity  and  particles  of  moisture,  ice  or 
snow,  must  be  taken  into  accouM  when  determining  the  value  af  C. 
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Advantageous  Use  of  Highly  Magnetic  Met> 
«1  in  Radiation  Conductors. 

Br  Iami's  Fos-m!  King. 

THE  ttuploymcnt  01  a  structure  li.-iving  great  magnetic  in- 
ertia as  compared  with  the  admittance,  for  the  radia-.  r 
or  reflector  in  3  space  telegraph  transmitter  constitutes 
quite  an  innovation  in  this  Mlflll(lJ  of  communication,  and  as  I 
have  had  occa»ii>n  to  perioral  mom  qualitstive  experiments  along 
this  line  I  feel  constrained  lo  ofitr  tbt  Mhnrhiff  dadiictiont  from 
the  effects  obtained. 

With  great  reaetxncc  as  comipArcd  widi  otnnic  teniUnce,  Out 
effect  of  an  excessive  susceptance  devdopinc  atmocmat  ptennres 
in  radiating  antenna— especially  at  flte  free  end  and  loops  of  the 
fundamental  pressure  waves— is  well  known  in  the  art,  and  in 
referring  to  this  particular  method  it  may  be  said  that  owing  to 
de'ir)cnt  cln:ti3magnctic  inertia  t-crtaiii  prirtinns  of  the  wave 
d<vflopcd  arc  liable  to  scriouii  distnrtwns  due  to  foreign  influ- 
r^\rr,  although  it  15  poi^iblr  to  ilcvolop  an  integrally  perfect  wave 
by  mcreasing  the  relative  distances  through  which  foreign  forces 
niu»t  work. 

In  order  to  secure  good  working  efTiciency  with  the  approxi- 
mation to  a  necessary  cine  wave  shape  it  i$  of  importance  to 
have  appreciable  inductance  per  unit  length  of  circuit  tr«verBcd» 
and  in  tbe  practice  of  (be  art  it  ia  held  that  in  linar  oacOlatora. 
the  ratio  of  interior  lo  eticrior  Jaduetanoes  along  their  lenglh 
should  be  constant  in  order  to  secure  tKriCorm  velodtjr  of  etectrieal 
redistribution  along  the  reflecting  surface.  In  closed  c't  i-nit  o'^ri)- 
lalon  it  is  desirable  to  abruptly  change  this  ratio  alof-R  the  Icn^^th 
of  cirruil  trover icrl  in  nrdi-i  tn  vnry  the  vcl'icity  .iiid  thereby 
secure  muxinuim  kiii«t;c  energy  from  the  potential  energy  in- 
volved. 

It  may  be  said  that  any  method  of  increasing  the  kiritlic  energy 
without  decreasing  Iht-  .nlmiit.mce  of  the  oscillator  has  the  desir- 
able effect  of  increasing  the  pcrsistancc  of  its  oscillations. 

In  the  ttse  of  bare  copper  wires  of  commercial  conductivities  for 
prime  reflectors  of  oscillating  currents,  I  have  found,  for  sizes 
most  generally  employed,  appreciable  amounts  of  the  current  leak- 
ing into  mi  uselessly  bcaliiig  the  interior  at  frequeocies  hii^r 
dun  «f  per  aecond.  Usually  when  the  strands  in  n  ciUa  re- 
factor  are  numerous,  ttwrdqr  prestnting  a  roaxioMun  aaoimt  of 
radiating  mrfaoe  to  the  snrronnding  medium,  wMdi  in  flie  case  of 
air  has  inappreciable  magnetic  hysteresis,  the  amount  of  energy 
per  cycle  lost  by  radiation  more  nearly  approaches  that  admitted 
from  the  supply  s  i  -h  i'  i/i:-.  loc.ili-'.-.l  ;ib-r.7p;;ij,i  negligibtr 

Thc  effect  of  p!ai.ii£  tin  retltctar  with  metals  less  dense  tlian 
copper,  offering  less  resistance  to  a  high  velocity  distortion,  allow, 
a  more  perfect  surface  current  conduction  to  take  place.  Piating 
a  copper  reflector  with  such  a  dense  metal  as  silver,  offering 
greater  resistance  to  high  velocity  distortion,  arrests  penetration 
of  die  exciting  energy  and  thereby  produces  a  more  perfect 
•nrfioe  current.  Each  of  these  methoids  has  effects  limited  Iqr 
the  physical  constants  of  the  metals  etnploycd  and  not  by  the 
controlling  force  of  the  exciting  energ;y. 

In  order  Ip  develop  mairimtmi  mdiation  per  unit  surface  ex- 
posed  for  n  defined  amount  of  impraiaed  energy  it  ii  essential 
to  secure  a  strictly  peripheral  distribution  of  current  on  Ate 
reflector. 

When  charging  an  uninsulated  cable  suspended  in  air  the 
electrical  distribution  on  individual  copper  strands  cannot  be 
considered  us  strictly  peripheral,  for  the  ratio  of  ttte  s<|uares  of 
the  velocities  of  an  electrical  redistribution  in  sir  and  ia  tht 
mass  of  copper  is  smaller  than  infinity. 

To  develop  a  strictly  peripheral  current  distribution  and  so 
obtain  accurate  values  for  both  reactances  per  unit  length  of  con- 
doctiiig  shell,  it  is  imperative  that  the  velocity  of  propagation 
•f  electrical  effects  in  the  enveloping  ao^nm  should  be  exaclijr 
appraadied  by  that  of  the  surbce  cunent  rcdistribmion,  and  Dui 
Tclodty  in  space  be  infinitely  great  as  compared  with  the  rate  of 
.  an  actual  change  of  slate  in  the  interior  of  the  metal 

The  linear  ratio  for  a  pure  copper  circuit  immersed  in  an 
elastic  medium  of  specific  inductive  capacity  equalling  unity  is 
of  the  aagnitnda  3 Xta^av. 


As  it  is  impossible  at  the  high  frequencies  cmptogred  to  saonU 
imiform  current  densities  throughout  the  entire  eross  section 
of  copper  conductors  of  conmifrci.i-  cniidui:t;\ ilte ^  :[nrl  sizes  ow- 
ing to  the  demagnetining  t"cld=  devrtofied  in  the  inti-ri  >r  by  cur- 
rents in  the  external  l.iyer  m'  :Lutal:  it  becomes  po'i^ible  to  se- 
cure better  efficiency  by  increasing  the  raiiu  of  the  >.iiM:irt>  of  the 
velocities  of  propagation  of  electrical  erfec  i^  0:1  the  (v.  d  ^uri.Tces 
bounding  the  conducting  layer  in  question  to  a  value  greater 
than  thereby  coa^dliiv  a  more  perfect  surface  distribution 
of  exciting  curfent 

When  the  ratio  of  (he  reactances  at  the  bounding  surfaces  is 
greater  than  die  sqoare  root  of  the  higher  velocity,  owing  largely 
tn  the  retarding  affect  of  the  magnetic  field  developed  fay  the 
exciting  cnrfcnt,  there  is  imparted  to  the  medium  offering  least 
rcMSlanee  to  high  velocity  distortion  more  energy  than  resides 
on  the  metallic  surface. 

One  way  to  simulate  this  effect  is  to  encase  the  metal  reflec- 
tor in  a  dielectric  covering  of  srcjtor  ?|ieciric  inductive  capacity 
than  that  of  air  and  thereby  incrcajc  the  charge  given  to  the 
l.jcil  L-lectri '  latic  field,  .Ml  enrrsv  iM)t  expended  in  radiation 
and  hiatinc  >  rfccts  oi  resistance  and  hysteresis  is  in  this  case 
rccover.^bir  in  the  form  of  a  diclectric  discharge  and  revune 
current  on  the  metallic  surface. 

Where  there  is  total  recovery  of  effective  energy  from  the 
ckctroalatic  field,  only  the  external  magnetic  lield  developed  by 
current  redistribution  aloag  the  extended  reficcter  is  available  to 
indnea  aseondiafy  efleds  m  llie  distant  tuodvitig  dtenit 

A  mora  effcetivie  way,  however,  is  to  retard  the  electrical  rcdis- 
iribntion  and  thereby  force  a  moving  charge  to  traverse  a  surface 
layer  of  minimum  thidcacss  which  may  he  effected  by  an  in- 
< K.1M  if  c  in^tr  Jning  magnetic  flux  in  the  interior  dcvdopcd  by 
unit  exciting  current. 

In  the  use  of  highly  magnetic  meta^  tor  high  frequency  oscil 
latiop  reflectors,  the  magnetic  reluctance  of  the  ma'**  of  the 
metal  is  very  great  owing  to  the  naturally  large  value  for  coer- 
cive force.  The  magnetic  reluctance  to  high  velocity  distortion, 
exhibited  by  metals  having  appreciable  coercive  force,  so  limits 
the  lateral  freedom  to  distortion  oi  the  interior  structure  as  to 
render  it  electrically  non-conducting. 

A  limiting  feature  of  tiiis  method  is  in  the  great  increase  hi 
effective  resislance  due  to  flm  decrease  in  cross  section  of  ttic 
acthdy  conducting  surfua  layer. 

By  thinly  plating  a  soft  iron  relleeler  with  a  perfect 
alternating-current  conductor  such  as  tin  the  great  increase  in 
conductivity  of  the  surface  layer  will  allow  a  maximum  excit- 
ing current  for  a  given  charge  tn  traverse  the  surface  metal- - 
;»1so  strictly  limiting  appreciable  current  conduction  to  the  re 
dccting  surface. 

Best  efficiency  may  be  obtained  from  a  plated  iron  reflector 
if  it  is  incased  in  a  perfectly  insulating  cover  having  both  in- 
appreciable magnetic  hysteresis  and  high  specific  inductive  ca- 
pacity. 

A  very  important  factor  controlling  the  redistribution  of  the 
effective  charge  received  by  the  reflector  is  the  mode  of  appli- 
cation of  the  cxdliiig  energy.  There  are  hi  general  two  modes 
of  application  amploycd  in  the  various  systems  using  aHematnie- 
cBnwt  CMitation. 

Where  tiie  source  of  exciting  energy  is  permanently  con- 
nected to  the  rc:1ector  the  charge  received  has  time  to  permeate 
the  reflector  structure.  In  cases  where  the  first  effective  oscilla- 
tion is  started  by  a  fall  of  potential  along  the  length  of  the 
reflector,  -  lused  by  1  sodden  release  from  constraint  of  the  sur- 
face ronipi'.ncnt  of  tin  iniprc-icd  char;;e.  the  =waniping  effect  of 
interior  currents  coniiug  into  phase  with  the  surface  redistri- 
bution currents  will  blur  very  sharp  sonority.  The  best  way 
to  reduce  this  Swamping  effect  ia  to  use  insulated  plated  iron 
instead  of  bare  copper  for  the  reflecting  structure. 
.  When  the  reflecting  structure  is  periodically  connected  with 
the  asseiling  apptntns  thniufh  n  imati  spark  gap  bir  dm  forma- 
tion of  a  highly  conductive  aparfe  wMdi  mdies  comieotion  only 
at  the  peak  of  the  exddng  wave,  the  redlstribMlaa  of  energy 
along  the  length  of  reflector  depends  on  the  instanmneous  pres- 
sure value  of  the  impressed  charge  and  the  reciprocal  of  the 
square  of  the  velocity  of  surface  current  rediatribntion. 
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With  reflectors  of  mctti  having  apprecNible  specific  heat  capK- 
Itf  there  is  not  time  far  an  eleclromasnetic  current  penetntiM 
to  oecor  in  tiie  mtunl  |wriod  of  osolfation  of  tbe  eiedlinB  cnv* 
raits  in  (be  coodnctinf  sb^U» 

It  it  belt  to  emfior  a  nugnctieally  rigid  metal  as  bn 
«r  alcel  fw  Ae  leicMiiig  oo«  and  by  gating  thit  coce  mth  a 
laperior  ttectiouiagMticatty  eoadinetiDg  metal  tuch  as  tiiii  It  it 
ftossible  to  develop  hicbest  efficiency,  ineipectiTe  of  the  mode 
of  ^ii>plic;>in  ti  of  charge,  in  the  reflection  of  sonoroas  ckctnc 
oscillaiions  frora  a  radiation  surface. 


Aiiath«r  Ekctnc  Power  Scheme  for  London. 

Anolber  plan  for  the  general  supply  of  power  to  London  will 

form  the  subject  oi  a  bill  to  be  put  before  Parliament  this  year, 
and  which  is  stated  to  have  strong  financial  backing.  The 
plan  in  brief  is  to  j;i  ncrate  electric  energy  i  c.nir,,-:,i,  Tii  spot 
outside  London,  under  t?se  most  cconoiniiiil  .1  rulitioiis  attain- 
able, at:il  !i>  lTiu:'-cmt  ;•  to  Lrriijun  ;it  j  rc-nure  along  a 
private  right  of  way  after  which  it  will  b*.-  clistjituted  along  the 
railway.s  and  canals  to  bulk  containers.  By  this  means  it  will 
be  possible  to  read)  every  part  of  London  without  breaking 
op  the  streets  or  coming  into  contact  with  local  authorities. 

Two  other  scbemes  witli  similar  objects  in  viinr  have  previ- 
ously been  discMsed.  One  is  to  build  large  generating  statioas 
at  the  coal  fields^  snggeated  by  Mr.  B.  H.  Tbwaite,  but  which 
bat  bem  eifticiscd  on  the  gronitds  that  it  wonld  be  too  costly. 
The  other  is  to  build  a  large  generating  station  in  London, 
against  which  it  has  been  urgod  that  owing  to  the  high  cost 
of  land,  high  wages,  high  rsn-s  a:  d  t<ix»r5  jiid  high  cost  of  fuel 
and  water  in  the  Metropolitan  ;irta.  the  inituliation  of  htigc  gen- 
erating stations  within  that  area  a'.piiiisible ;  and  that  even  on 
the  banks  of  ilie  Thames  a  convenient  site  woold  be  Xoo  coolly, 
aiKi  s;r.iii^i  It  may  seem  the  cost  of  fud  at  sndi  a  site 
would  be  too  high. 

The  present  scheme  has  taken  an  intermediate  podtioa}  and 
involves  the  selection  of  a  site  where  coal  and  water  can  be 
obtained  at  the  lowest  possible  rates  while  the  cost  of  the  trans- 
mission line  HKNild  still  not  be  tmdnly  heavy.  It  was  estimat- 
ed thati  balandnf  the  eoit  of  haulage  of  coal  against  tiw  capi- 
tal charges  of  the  tnuMnisiioa  line  the  ndnimmn  amnnil  ex- 
penditnte  eonid  be  approximately  attained  at  a  ailv  between  40 
and  60  miles  from  the  Metropolis;  and,  after  exfaanitive  inves- 
tigation, »tieh  a  site  wa>  found  near  St.  Neots  on  the  river 
Ouse. 

Not  only  were  the  conditions  favorable  here  as  regards  both 
fuel  and  water  supph .  hut  the  Cro.it  .Morthem  Railway  Com- 
pany, which  naturally  looked  with  a  most  friendly  eye  upon  the 
»cheme,  pt>!?cs*ed  a  large  tract  of  land  at  this  spot  which  could 
be  bad  at  a  low  price,  and  possessed  a  private  right  of  way 
from  Stevenage  in  Hertfordshire  to  Enfidd  in  Essex,  orieinally 
acquired  for  the  construction  of  a  railway,  but  not  yet  utilized. 

St  Neots  is  51;  J  miles  from  King's  Cross,  which  is  the  Ijon- 
don  terminut  for  the  Great  Northern  Railway;  Stevenage  is 
jBK  miles,  and  EaiMd  9)^  mBes  from  long's  Oest.  The 
nearest  available  omI  ieMt  lie  between  40  and  75  miles  froim 
St.  Neots  so  that  the  railway  company  obviously  stands  to 
profit  by  the  hanl.ige  of  the  coal :  nevertheless  it  is  calculated  that 
the  coal  will  be  delivered  into  the  company's  bunkers  at  an 
intlM'  ivc  price  of  7  shillings  (Sl-7,0  per  ton  or  oven  less  To 
accumpii'li  Ihi?'  result,  special  means  will  have  to  be  adopted, 
the  coal  being  lianlcd  in  laiye  bogie  wagons  and  handled  by 
machinery. 

Besides  the  coal  traffic  the  railway  comp;iny  would  beticfit  in 
various  other  ways.  The  sleepy  little  town  of  St.  Xeots  would 
be  routed  into  activity,  and  erihdt  the  prospects  of  cheap  power, 
it  is  nalural  to  suppose  that  manufacturers  will  be  eager  to 
secure  sites  for  factories  in  the  neighborhood  of  the  power  sta« 
lion  and  along  the  tninsmissjon  line,  iust  as  they  have  done 
at  Niagara,  and  are  expected  to  do  in  the  case  of  tbe  Lanc^ 
Ibbc  and  Yorkahirc  Fower  eompanieir  stations.  The  Great 
Korthcm  KaHway  will  want  elcetrfc  power  for  operating  its 
suburban  traffic  in  the  near  future  and  other  railways  will  he 


equally  reatly  to  talcc  a  supply.  Further,  the  .Metropolitan  Uor- 
eiigh  Cmmeils  nay  confidently  be  counted  upon  as  bulk  consum- 
ers, for  their  position  as  distribntors  will  not  be  affected  except 
favorably.  Most  of  the  power  stations  in  the  London  area  are 
situated  upon  either  railway  or  canals  and  will,  therefore,  be 
directly  accetiiblo  to  this  conipany's  ttammiinon  liac; 

Tbe  ciqiHieers  of  Uris  scheme  are  jointly  Meatr^  Harper 
Bros.,  and  Messrs.  Kincaid,  Waller,  Manville  and  Dawson,  botfi 
firms  of  mature  experience  and  high  capacity  for  the  organization 
of  such  an  undertaking.  It  will  be  remembered  that  Messrs. 
Harper  Brothers  arc  engineers  if  r  liic  Xorth  \Vu>5  t'  j',vt:i 
and  Railway  Scheme,  which  h  imw  iif  irly  complHir!,  jjid  that 
Mr  I'hi'^!  DawsLti,  ot  ;hr  hj'.ti'r  tirni,  ttr  v,,tiMiliing  engi- 
neer entrusted  with  the  eiectrification  01  the  i-onilon-Brighton 
and  South  Coa»t  Railway. 

Most  probably  steam  turbines  will  be  adopted  for  the  gen- 
erating plant,  the  power  stxtioa  bcfag  of  6OJO00  kw  capacity  to 
start  with  and  having  an  overload  capacity  of  90,000  kw.  The 
power  win  be  generated  at  Myooo  volts  pressure  in  the  first  in- 
sttmce,  dwugta  most  likdy  it  afterwards  be  raised  to  fiouooo 
or  doum  vohsL  There  l«t  been  mvcb  dsscwsaioR  as  to  wln^  is 
tbe  Mi^iest  peeasMre  OoA  is  safe  hi  the  old  countiy.  taUnc  into 
consideration  the  climatic  conditions.  Some  engineers  state  that 
30,000  volts  is  the  highest  pressure  practicable;  but  others  think 
that  50,000  or  (XMMO  could  be  used  *afely,  a»  England  has  not 
the  extreme  ranges  of  tempcr.iiiire.  ihi  vi  ilrni  snow  storms  and 
bSifsards  or  perpetual  if^g--  nic:  with  ni  vmc  places  where  this 
pressure  is  used,  such  a;  the  Sierr.i  Ke\aJa  Mountains  in  Cali- 
fornia, the  "Houille  Biamrht"  region  in  Sitvoy,  or  other  Mexi- 
can, Canadian,  Italian  or  .American  districl<t;  and  the  London 
area  is  almost  the  driest  in  the  Kingdom.  It  is.  therefore,  an- 
ticipated that  while  operations  may  be  commenced  with  a  pres- 
sure of  aOiOOO  volts,  when  the  load  increases  the  prcature  will 
be  ruscd  to  41V100  volts  at  least. 

The  tnuumiation  lines  will  be  carried  overhead  along  the  rail* 
way  and  along  the  private  right  of  wny  above  mentioned  to 
Enfield,  at  which  point  a  reeeivinf  snb-ttation  wilt  be  erected 
Thence  underground  mains  at  aOyOOO  viM»  will  be  employed, 
laid  in  a  6-ft.  way,  or  along  the  towing  paths  of  the  canals. 

These  propositions  have  all  been  put  forward  with  the  ap- 
proval of  the  Brard  111  l  ir.ilc  wliuli.  of  conrse,  is  absolutely 
necessary  in  England  with  a  .scheme  of  this  n.iiure. 

With  regard  to  the  financial  asi>ect  it  1  <  i  mated  that  the 
works  costs  will  not  exceed  .25  cent  per  kw-bour  generated 
(recitoning  on  a  load  factor  of  3$  per  cent).  Under  these  condi- 
tions, the  selling  price  to  bnik  consumers  will  be  welt  under 
I  cent  per  kw-bour,  after  providinc  amply  for  dcpreeiation  and 
reserve,  and  allowhig  for  a  dividend  of  10  per  cent  upon  the 
capital  Invested,  which  is  estimated  at  $ia>,nocM]oo  to  begin  wHb. 

The  project  is  stated  to  be  well  backed,  and  will  have  the 
■support  of  the  railway  companies,  most  of  the  supply  coni- 
;  '  many  of  the  borough  councils  and  a  nnnilH-r  of  well 
known  finaitciers,  whose  names  will  be  a  guarantee  for  the 
financial  soundness  of  the  scheme. 


Explosion  of  Radium  Tubes. 

In  the  issue  of  Physikalijilii'  /.cilsthrifi  for  January  15, 
Mr.  J.  Prccht  describes  some  experiences  with  radium  which 
lend  to  show  the  enormous  force  of  the  emitted  gaseous  products 
when  they  are  confined  to  a  limited  sivacc.  He  reports  that  a 
small  glass  tube  with  walls  0  5  mm  thick,  containing  2$  niilli- 
ar;(inmcs  of  purest  radium  bromide,  explrxk-tl  after  li  months' 
use  with  a  loud  report-  Three  minutes  bi  forc  the  explosion  it 
had  been  removed  from  a  hath  of  liquid  air  and  placed  on  a 
wooden  table.  It  had  been  used  several  times  before.  The 
force  of  the  explosion  was  such  that  the  glats  was  shivered  into 
almost  mtcioseopie  particles  which  were  strewn  all  over  the 
room,  tbe  radium  being  seen  in  the  dark  like  a  starry  sky.  The  - 
pressure  in  the  tube  must  have  been  at  least  20  atmospheres, 
and  was  nb  doubt  due  to  the  evolution  of  gaseous  decomposition 
products  of  radium. 
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Gasoline- Electric  Car. 


The  need,  especially  in  sparsely  setiled  illsirtcts  where  the  cost 
of  niairtlcnancc  of  a  steam  ilrawii  train  is  prohibitive,  and  the 
investment  of  capital  for  an  electric  service  is  unjustified,  for  a 
self-contained  car  which  shall  be  independent  uf  a  feeder  system, 
and  at  the  s.inie  lime  be  cheaper  t<>  operate  than  the  ordinary 
locomotive  and  train,  has  led  the  (iencral  Electric  Company  in 
conjunction  with  the  American  Locomotive  Works,  at  Schenec- 
tady, N.  Y.,  to  design  a  gasoline-electric  car  at  a  solution  for  ihis 
go-between. 

The  first  trial  run  of  this  experimental  car  took  place  Febru- 
ary .id,  when  a  successful  trip  wa*  made  from  Schenectady  to 
Saratoga,  N.  Y.,  and  return,  over  the  lines  of  the  I).  &  H.  rail- 
road. During  the  trip  several  im|X)r1ant  features  of  this  method 
of  driving  were  ,lcmonstralcd.  While  the  car  was  not  designed 
for  high  speed,  the  average  running  time  was  about  3;  miles  an 
hour,  and  several  times  the  car  attained  a  speed  of  40  miles  an 
hour.  The  smooth  and  rapid  acceleration  was  most  favorably 
commented  upon  by  the  engineers  present,  as  well  as  the  com- 
plete absence  of  vibration  which  might  be  thought  to  accompany 
the  use  of  a  gasoline  engine. 

This  car  consists  essentially  of  a  gasoline-driven  electric  gen- 
erator furnishing  current  to  electric  motors  geared  to  the  driv- 
ing wheels  and  controlled  by  a  method  similar  to  that  employed 
in  the  ordinary  straight  electric  car  equipment.  The  car  in 
question,  shown  in  the  illustration,  is  of  the  combination  type, 
comprising  a  passenger  compartment,  smoking  room,  a  ^taggage 
room,  engine  room,  toilet  and  a  motontlan's  compartment.  A 
complete  coinroller  equipment  is  located  at  each  end  of  the  car, 


The  gasoline  engine  for  this  car  was  built  by  the  Wolseley 
Tool  &  Motor  Company,  Ltd.,  of  Birmingham,  Eng.,  and  is 


FIG.   I.— F.NCIXe  ROOM  OF  GASOLINE-KLECTUC  CA*. 


the  forward  controller  being  located  in  the  engine  nxmi.  The 
car  has  seating  capacity  for  forty  passengers,  includnig  seals 
for  twelve  in  the  smoking  rcxim.  In  general  it  is  built  on  the 
lines  of  a  standaril  1)  &  H.  pn^senger  ci>ach,  and  is  handsomely 
finished. 


rtC   i.— C.\SULtNE-Et.ECT«tC  CAR. 

considered  the  most  powerful  unit  yet  constructed  for  this  class 
of  work ;  it  develops  140  brake  horse-power  when  running  at 
450  revolutions  per  minute.  The  cylinders  are  horizontal,  six 
in  number,  and  arranged  in  three 
pairs,  the  two  cranks  forming  a  pair 
being  at  an  angle  of  180°.  .Ml  valves 
are  mechanically  operated,  and  the 
cylinders  are  water-cooled.  Hitherto 
difficulty  has  been  experienced  in 
starting  internal  combustion  engines 
of  this  size,  but  in  the  pre.^nt  case 
this  has  been  entirely  overcome  by 
using  shells  filled  with  black  powder 
to  provide  the  initial  charge  in  one 
cylinder.  On  starting  the  engine  the 
shell  is  fired  by  a  hand  trigger,  the 
whole  being  similar  to  the  breech 
mechanism  of  a  gun.  Jump  sparks 
and  low-tension  ignition  arc  both  pro- 
vided, current  being  furnished  to  the 
latter  by  a  small  in.igneto  driven  from 
the  engine  shaft.  When  speed  is  up 
the  jump  spark  is  cut  out 

The  volatilization  of  the  liquid  fuel 
is  produced  in  (wo  carbureters  which 
form  an  integral  part  of  the  engine. 
Kach  carbureter  supplies  three  cylin- 
ders, and  is  equipped  with  two  float 
feed  chambers,  one  for  use  with  gaso- 
line and  the  other  for  kerosene  if  its 
use  is  found  desirable.  The  chambers 
are  identical  and  arc  of  the  usu^tl 
needle  valve  type.  Very  flexible  ar- 
rangements are  provided  to  govern 
the  air  supply  so  that  it  may  be  taken 
from  the  atmosphere  or  from  the 
cr.ink  chamber,  or  from  both,  accord- 
to  the  temperature  required.  The 
mixture  is  heated  to  the  required  tem- 
perature in  a  small  chamber  which 
itself  is  warmed  by  the  exhaust.  The 
whole  design  is  so  planned  that  kero- 
sene may  be  substituted  for  gasolitM 
by  simply  tuniing  a  three-way  cock. 

In  all  details  the  engine  is  very  complete.  The  lubrication  is 
especially  so,  being  force  feed  for  main  bearings  and  pistons  and 
drip  feed  for  all  other  working  parts.  Gasoline  is  stored  in 
steel  tinks  beneath  the  car,  and  the  burnt  gases  pass  through  the 
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roof  into  mufflers  from  which  they  exhaust  into  the  air.  The 
coohnc  system  for  the  cylinders  consists  of  two  sets  of  radi.itiiig 
tubci,  one  I'H-jled  on  the  top  of  the  car,  the  other  witlui.,  n  .li  d 
by  chain  driven  hm.  Water  for  cooling  U  cootained  in  the 
engine  boM.  Tlw  heating  qntcm  fsr  tlie  car  fonna  a  ahnnt  witfa 
the  cjriinder  cooling  system. 

Current  is  furnished  by  a  120-kw  direct  connected  Genera] 
Electric  aix^lc  unit,  dcMgncd  for  600  volts,  Tlus  generator  is 
provided  wiOi  ooorantatiaC  poles,  whidi  in  connection  with  tba 
medrad  of  voltagn  eonlrol,  pennits  a  wy  flenflile  oparallug  ajF^ 
tern.  The  advantage  of  eommulating  poica  is  evidenf  when  it 
Is  considered  that  the  field  excitation  at  starting  is  weak,  and 
the  large  current  at  tow  voltage  is  reqoired  to  give  the  neces- 
sary starting  torque  at  slow  speeds.  Owing  to  the  peculiar  oper- 
ating conditions  of  this  system,  the  gecnratur,  while  retaining  the 
Ch.Tr;K'lrrislics  of  a  shiinl  woiiinl  niachitie,  is  Separately  excited 
by  a  5f4-kw,  two-pole,  compound-wound  exciter,  working  at  no 
volts.  This  h  located  on  top  of  the  t^iKratpr  and  u  driven 
by  a  Morse  silent  chain. 

There  are  two  motors  for  the  car,  each  designed  to  give  300 
bp.  These  are  of  standard  railway  COnstTtlCtion  and  need  no 
special  description. 

For  regulating  the  speed  ol  the  motors,  as  mentioned  above;, 
voltage  control  hu  been  adopted;  hi  other  words,  the  speed  of  the 
car  la  governed  hf  vaiying  the  lidd  strength  of  the  generator. 
With  this  method  the  speed  of  the  engine  renudns  constant  after 
acceleration.  The  controller  is  semi-autooiatic,  and  can  be  set 
for  any  predetermined  maximum  acceleration.  It  is  arranged 
for  serics-para!lcl  control,  the  motor  connections  hcinr  :'  nnor:! 
from  series  to  parallel  by  the  reversing  handle.  Th)<  latlcr  has 
five  positions,  "series  ahead,"  "parallel  ahe.id."  "off,"  "series  re- 
verse" and  "par.-illel  revfrsc."  .XrranKemenls  are  provided  to 
prevent  the  motor  connections  from  being  changed  frOB  SCTNS  to 
parallel  until  the  resistance  is  put  into  circuit. 

Further  operating  details  comprise  a  General  Electric  combina- 
tion straieht  and  automatic  air  brake  equtpmcnt,  and  a  special 
lighting  equipment.  Meridian  lamps  are  taed,  equipped  with 
"Holophane"  reflectors,  the  whole  aSordmg  a  very  aatislaclorv 
system  for  ear  lighting.  The  headlights  are  supplied  with  mo- 
tp  incandescent  lamps  of  the  atereoptfeon  type,  one  for  cndi  end 
(rf  the  car. 

The  trial  trip  demonstrated  the  practicability  of  this  car  eqtdp- 
mcnt,  and  was  entirely  satisfactory  to  the  engineers  of  both 

companies  so  far  as  the  tests  indicated.  The  opinion  was  ex- 
pressed that  this  W3<  merely  a  step  toward  tlic  firal  electrification 
of  all  >;rrv:i  IV  A  gjisoliTie  c.ir  wniiM  nvcfii]  ir;  e'.t  ililishing  a 
passenger  traffic,  but  eventually  (he  motive  power  fur  siperation 
would  he  eleetrieily. 


Protection  of  Telephones  From  Wireless 
Disturbances. 


Kv  C  R  SiFj.n 

The  sending  of  wireless  telegraph  messages  in  sunie  instances 
seriously  affects  the  transmission  of  speech  from  telephones,  pro- 
tected by  lightning  arresters,  located  in  the  victnily  of  wireless 
stations.  The  Uorse  signals  cause  a  series  of  ^rics.  vaiying  in 
length  according  to  the  signals  sent,  to  jntnp  from  one  or  both 
arrester  carbons  through  air-gap  to  grounded  carbon.  The 
signals  arc  reproduced  so  plainly  at  the  arrester  and  in  the  tele- 


mMXAM  or  ciacvns. 


knouledK<-  of  the  Morsc  code  can  easily  decipher  the 

at  either  place. 

One  rcniciiv  is  to  change  the  route  of  the  lelejilninf-  Itf.r;  tiom 
the  zone  of  the  ether  disturbance,  oftentimes  »(  con->ideiai)U'  ex- 
pense. The  sketch  herewith  shows  a  simple  and  at  thi-  same 
time  inexpensive  method  of  overcoming  this  trouble  which  has 
proved  to  be  satisfactory.  By  its  use  the  discharges  are  entirely 
dttBinated,  or  rather  dissipated,  signals  cannot  be  heard  in  the 
tdcpboae  receivers,  and  tiie  transmission  of  SMand  ia  not  fatpaired 
either  hieally  or  when  connected  with  long-distance  Gnea.  Cobp 
densers  of  low  capacity,  approximately  .ooa  to  .005  microbrads, 
are  connected  between  each  side  of  line  and  ground,  at  or  near 
arrester  or  point  of  discharge,  Where  two  or  more  telephones 
are  on  the  same  line,  the  condensers  are  pl.-iccd  .mly  at  the  instru- 
ment nearest  the  wirelciis  station.  The  same  results  may  be  ot>- 
taincd  hy  the  use  of  Leydcn  jaia. 


Polyphase  Commutator  Motor. 

In  a  patent  issued  January  lo.  11/.1J,  ti.  Mr  li.  G.  l.-:iinni<',  is 
shown  a  method  of  operating  a  commutator  motor  by  means  of 
polyphase  enncnts.  One  embodiment  of  the  method  is  indicated 
in  the  accompanying  illustration.  The  armature  is  of  the  four- 
pole  type.  It  is  connected  in  series  with  a  stationary  winding 
located  in  slots  in  the  fuses  of  the  field-magnet  pole  pieces 
and  ao  distributed  that  die  minber  of  its  ampcre-turiH  in  cadi 
pole  face  is  equal  to  dia  nnnber  of  ampere-tums  in  that  p«t  of 
the  armature  wMdi  is  covered  by  the  winding  in  such  pole  face. 
Thus  the  _  reactance  of  the  two  windings  is  reduced  to  a  very 
low  value.  The  armature  and  its  compensating  winding  are 
supplied  with  current  from  one  phase  of  a  two-phase  generator 
while  the  field  winding  of  the  machine  is  supplied  with  current 
from  the  other  phase.  The  field  inaRnriiMn  is  in  electrics!  time 
qiiadrat-.irc  with  the  vnlrnpf.  iin|iro:'...-ii  upon  the  ficbi  circuit, 
(vbilc  the  ."irnLiUirc  o.irrcnt  ;=  :r.  7li:i;-c  u  ill;  the  '.■■.hac^c  iicross  its 
circuit.  Therefore,  the  field  ni.iKnft-ini  and  the  armature  current 
arc  in  dcctrical-time  plia^c.  ,i:-.d  being  in  electrical  space  quadra- 
ture they  produce  a  torque  at  the  armati:rc.  The  machine  pos- 
sesses shunt  motor  characteristics  with  high  power  factor  jtt  the 
armature.  The  power  factor  of  the  held  circuit  is  unaltered  by 
the  qwed  of  the  armature  and  since  it  is  very  low  die  polyphase 
circuits  would  always  he  out  of  balance.  The  inventor  prapoaaa 
to  «se  low  resistance  plate*  to  bridge  the  ^aoes  between  the 
lips  of  adjacent  polegticces  for  the  purpose  of  aasiating  in  neu- ' 


phone  receis'ers  on  the  line  effectrd  a'-  will  av  at  oI-m't  h'lrplir.iir.^ 
connected   therewith   Ihruugh  an  exchange,  that   one  h.'iviiig 


POLVPIt  *?>K  roM  M  \  1  \Ti>K  MOTOR. 

tralizniB  tlie  armature  ri-act;nirc  :iii>l  •■t  i.rc'. cintnK  tin-  '  liunling" 
of  the  .irttiatiire. 

The  inventor  stales  tSiat  cxperieiue  lia^  demonstrated  that 
the  effect  of  the  magnetomotive  f^irce  of  the  armature  current  on 
■the  field  magnetism  may  lie  *o  great  tuidc;  certain  mnditions  as 
to  set  up  a  huntinK  action  in  the  machine.  diiiiT  k  v,  :.  ,ch  the  .irrna- 
ture  current  rises  and  falls  periodically.  In  ^i:cb  o|>cration  the 
magnetic  effect  m  the  faitetpolar  spaces  will  .also  rise  and  fall 
periodically,  and  there  will  he  a  distorting  effect  in  the  field  which 
will  teitd  to  canse  the  hunting  action  to  continue.  The  low>re- 
sistance  plates  pre^cnt  the  distorting  effect,  thus  eliminating  the 
hunting.  The  daniiinix  devices  net  al««  as  a  closed  secondary  to 
the  amiatnre  a~  prnn.jr.  1!  ilie  :i  leriwdar  space,  and  hcnce  tiiey 
assist  in  neuiralixiiig  the  arm  iinn  rcictance. 
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Modern  Und«i::ground  Constniction. 

At  the  recent  mcctir.R  nf  the  Ncrthi^  extern  Fltctrkal  Associa- 
tion at  Chicago  Mr.  \V.  D.  Burford  prcicntcd  a  paper  on  under- 
grorr.d  coTiF'.MK-lion  as  used  by  a  new  electric  lighting  ,1:11]  pnwer 
plant  at  La  ("rosse,  Wis.  This  parser  is  especially  valuable  be- 
cause it  gives  the  cost  of  such  constniclton  as  actually  carried 
on  in  the  small  city  where  the  placing  underground  of  electric 
hght  and  power  cables  is  done  only  to  a  very  limited  extent 
Numerous  companies  throughout  the  country  are  in  dties  ap- 
proaching a  siw  which  will  soon  call  for  a  consideration  of 
nndcrground  circuits.  The  following  la  an  abittact  of  Mr.  Bur- 
ford's  description  of  the  constniction  entpkiycd  and  jta  eoat: 

The  power  home,  which  is  located  two  miles  from  the  center 
of  distribtttUM,  Gontiina  two  4iM>>kw  Westiaghoiiie^  ftree-phase. 
ajjoo-vol^  Axyde  gencralors.  driven  hy  steam  tttrbines  The 
nrilcUboard  is  inaoged  with  separate  light  and  power  panels 
1  aU  power  feeders  are  kept  entirely  independent  from  the  light 
dirough  file  entire  system.  The  wires  leading  from  the 
power  house  are  supported  for  a  diiiancc  of  two  miles  on  6s-ft. 
Idaho  cedar  poles,  each  throc-plLife  circuit  being  arranged  in 
an  i8-in.  delts.  The  in;;,  nr-ti  has  four  pins  and  the  second  arm 
two  pins,  io  arranged  lli.it  each  circuit  occupies  its  side  of  the 
poic.  M  (tic  ^-xlrcmc  edge  of  the  brick  paved  district  the  over- 
head line  is  de.id  ended  and  llie  underground  cable  system  be- 
gin*. 

The  conduit  used  is  the  McRoy  salt-glazed  vitrified  clay  con- 
duit containing  fbur  or  six  ducu.  This  condttit  fa  bid  in  a 
trench  on  a  axia-in.  hemlodc  plank  treated  with  a  pKparalioa 
of  Carbolineum.  On  this  plank  asd  at  right  an^ei  to  it  are 
n»ia.  hendock  dcata  n  in.  hii«  at  fattervala  ao  aa  to 
bring  them  four  incfaca  cad  away  from  the  )olata  hi  dm  eon- 
doit  The  condiiit  it  then  laid  on  the  cleats  and  the  j^tt 
between  two  aoetioat  of  conduit  arc  wrapped  with  a  muslin  atrip 
four  tnchaa  wide>  saturated  in  w.Ttcr  and  overlapped  in  such  a 
manner  at  to  prevent  the  entrance  of  cement  into  the  conduit 
An  iron  mould  eight  inches  wide  ami  t  a  t  inches  thick  is  slipped 
down  beside  the  conduit  and  tamped  into  position.  The  space 
thus  formed  bcf.vien  the  mould  and  the  joint  is  poured  full  of 
neat  cement  composed  nf  equal  parts  of  clean,  sharp  sand  and 
Portland  cement.  Two  more  cleats  are  placed  on  top  of  the 
conduit  four  inches  each  way  from  the  joint  and  filled  with  ce- 
ment. This  now  forms  a  complete  bond  of  cement  two  inches 
thick  and  eight  inches  wide,  henneticaUy  acaliag  the  jointa  in 
the  conduit.  A  3xi3-in.  hemlock  plank  ia  placed  on  top  of  die 
eoBBpleted  work  resting  on  th«  top  cleat  and  aervfng  as  a  protec- 
tion to  the  eimdnit  »  caae  of  ftamr*  cxcamtioii. 

The  nNHholeB  bavfaig  dimcntkMn  five  feet  in  diameter  by  five 
feet  de^  tram  the  street  grade  to  bottom  of  manhole,  are  built 
of  sewer  brick  laid  in  cement  jnortar.  The  circular  hrick  work 
it  e^t  faiches  tiiick  resting  on  a  concrete  foundation  seven  feet 
in  diameter  and  six  inches  thick  The  bottom  of  the  manhole  is 
drained  by  means  of  three  inch  vitrified  bell-end  pipe  twelve  inches 
long  imbedded  in  the  renter  of  the  cnncrrte  foundation.  Nf;ui- 
hole  covers  arc  of  ca't  iron  of  the  standard  size  and  ventilated 
type. 

The  lateral  pipes  which  are  used  for  conducting  the  caUca 
from  the  manholes  up  the  dilfribntmg  polea  are  j-in.  wcoa^ 
inm,  bent  in  a  go-dcgree  tarn,  painted  with  atphaltum  vamiih, 
and  htooght  to  a  pdnt  Orce  feet  above  the  ground  and  accnrely 
ttapled  to  the  tidei  ol  the  poites.  Thqr  are  fited  witt  »  ycas-'n 
ndncer  at  thn  point  and  dw  pipes  from  here  tip  to  the  dbeharge 
bdla  or  pot  facadt  are  inches  in  diameter,  painted  and  stapled 
in  die  aame  manner.  The  top  of  the  pipes  are  fitted  with  a  wood- 
en bniihing  which  is  driven  in  around  the  cable  in  halves  in  such 
a  manner  as  to  prevent  the  entrance  of  water  into  the  top  of  the 
pipe.  ThcL^e  pJpes  arc  carefully  ifmentcd  where  entering  the  man- 
hole in  filch  a  manner  as  to  make  it  water  tight. 

The  cables  are  furnished  hj  the  John  .\  Roebling  Son's  ConW 
pany,  of  Trenton.  N".  J.,  and  arc  of  the  three-conductor,  paper- 
insnlated  tnie.  e<,[>eci  i;:y  i^srgtu-d  for  three-phase  .systems  of  an 
em.f.  of  not  less  than  5,000  volis  between  conductors.  Each 
wire  is  separately  insulated  with  paper  332  of  an  inch  thick.' 
which  is  saturated  with  a  heavy  insulating  oil  The  interstices 


are  filled  with  jnte  asd  the  whole  core  is  protected  from  the  lead 
by  a  paper  bek  a-^  of  an  indi  dikk  TIm  lead  sUMaA  ia  H)k 

of  an  inch  thick  and  contains  three  per  cent  of  tin.  The  eepper 
conductors  consist  of  stranded  wire  to  insure  flexibility.  The 

insulation  roi;;tancf  o{  these  cahlfj.  on  -lir  rtf'.-.  w.is  guasailtsad 
to  be  not  Icis  than  60  megohms  per  mile  ."it  bo  degrees. 

The  primary  ser\'icc  boxes  were  furnished  by  the  H  W.  Johns- 
Manville  Company.  Each  consists  of  a  cast-iron  box  with  a 
hinged  cover,  fitted  witli  Im^s  wliirli  ir.fjage  .1  toggle  bolt  and 
thumb  screw,  allowing  the  cover  to  be  bolted  firmly  down  to  a 
rubber  gasket.  The  box  contains  a  porcelain  lining  in  which 
are  mounted  the  spring  clamps  for  holding  "Noark"  fuses,  the 
porcelain  cover  of  the  inner  box  being  equipped  with  the  lobster 
claw  clutch  which  peraiits  of  the  fuse  being  removed  while  under 
load  witiiout  ai^  danger  to  Hh*  Snaaian.  The  huitr  hooc  la  alao 
fitted  with  rubber  gaskets  and  the  rubber  covered  wires  are  led 
in  th rough  the  bottom  through  porcelain  ttibcs,  the  whole  male 

JhJP  ^fc  ^^^ff^B^^Jj^  Ifffttv^^^jj^bt  ^bO0Ce 

At  various  pohitt  fn  flie  outer  Hmhs  of  the  underground  <S«- 
tricts  are  lateral  poles  where  the  cables  connect  with  long  aerial 
lines  supplying  the  residence  districts.  At  all  such  lateral  poles 
the  cables  are  terminated  in  discharge  bells  as  above  described, 
the  rubber-covered  leads  being  directly  connected  to  three-phase 
Wesiinghouse  outdoor-type  <iil  switches,  which  are  mounted  in  a 
similar  manner  to  the  transformers.  This  construction  allows  the 
linemen  to  dlscosmect  any  aection  in  eaae  of  lapaiia  or  extos* 
siona. 

In  addttiOO  to  bonding  the  cables  in  every  manhole  there  is 
a  Nou  4«  wire  strung  aerial  from  the  end  of  the  underground 
diatrict  to  the  grounded  side  of  the  generators  of  the  street  rail- 
way company,  this  conductor  being  aecnrcly  bonded  to  the  dieath  * 
of  the  cablet  in  the  first  manhole.  Thia  precautton  it  taken  to 
prevent  damatre  tn  the  she.ith  of  the  cables  from  elmrolysis. 

IjiTixo  M'-iLTirui  DocT  CoxDDTT  rca  LiviAL  Feot. 
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These  prices  arc  based  on  2xi2-in.  hemlock  planks  for  founda- 
tion for  the  conduit  with  a  similar  plank  covering  the  work — 
licmlock  at  $20  per  thousand;  Portland  cement  at  $l.Oj  per  barrel. 
Conduit  layers  at  30  cents  per  hotir;  trenchers  and  common  la- 
at  I7J4  oenta  per  honr;  conduit  at  5  centa  per  duet  foot 


T«aia  tt  Cistt  Cost  r»  Foot. 

,-UiHKrgroaid-.k  1 


-Laler*l» 


in'i.oiMi  C.       ]  enniluctor*  calile  .47}  .la  .jgj  .493  ,tf  ,t^$ 

No.  ^  n.  a  S.  coiutuciori  uibte  .>5j  ,ia  .fff  .aj}  ,tf  .41$ 

No.  i  B.  a  S.  conduetori  ciitile  j«a  .10  .jnS  .#04  .if  .jn 

No.  a  B.  a  S.  conductor*  cMt  17!  .1*  ajt  .tjt  .tj  .mI 

Following  is  a  table  of  coals  on  distributing  polea  fitted  with 
2-2>^  inch  pipes  25  ft.  from  tfie  ground  and  fully  equipped  and 
wired  ready  lor  tranafbrmert  and  acrvice  wirea,  not  Indoding 
eoat  of  tmufonuertt 

Equipped  K<;uir>TnenT. 
Tauli  tit.  for  lickt    for  power 

Tmnirti  btraosM  1ML 

JO-for.t    ?  inch    top    li'.aho    po\e    net  incluiting 
Bteps,  Kru^md  piat^  ind  wire  rca  ty  far  crc^s 

arms   S>«.|<         ....  $t94t 

Crow  trms.   pin*,   k1i«9   ind   brac-i   fnr  botli 
dblribuiion  and  traiistorinex  arm*    A'\  ^ntis 

•pecu)  Waibington  fn    11.(7       tf.*<  ifjn 

SwilK  Imte*    nd   liihlniaB   trrmera  and 

eooncctiofi*    19.51        It-Sa  M*t 

Wire,  material  and  lalwr  for  coancetios  Iniii- 

foftner*  lo  dittributing  arms   ^   8.58         a.M  ■T*}' 

Angle  Iroo  platforaa  complete   7-90        ....  .... 

a-aH  incbei  it«B  jripc*  csaielcli  aMfc  slaplM 

and  wooden  tauaUiS   tT./»»         «••>  Sr<aa 

»3-indi  iron  pipes  |*MB  whsfc  te  dblribuliBa 

pew  eonplcle  thw  smvaa  tif  j^nC  leaMsxa 

aad  SQaiy  rsiiKM^Ii  ^  e^i  aipssstis  ev  S4 

fni  iiwB  mSSSS  wall  to  pde   n^/t       ....  is^eC 

The  question  of  costs  as  it  presents  itself  to  the  average  man- 
ager it  too  generally  answered  off  hand  without  any  engineering 
contidcratkMi,  and  the  undaiground  propoallioii  ia  turned  douAi 
on  the  ground  of  excessive  first  1 
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It  ii  a  (act,  however,  that  the  question  of  costs  is  one  which 
must  be  met  sooner  or  later,  and  a  careful  anatysii,  taking  into 
oonsideratiori  interest,  depredation  and  maintenance,  maj  reveal 

an  entirely  different  situation  than  thnt  whic^i  iii  iy  first  be  imag- 
ined. To  this  end,  and  in  order  tl  at  a  tabulated  form  may 
be  had  by  means  of  whirh  central   station  inay  arrive  at 

the  actual  cost  of  contemplated  work,  the  above  figures  taken 
from  the  daily  labor  reports  and  material  dieets  are  fonished 
for  their  information. 

Mr.  G.  B.  Springer,  civil  engineer  of  the  Giicago  Edison  Com- 
pany, in  discussing  the  paper  gave  the  following  data  on  conduit 
construction  in  Chicago:  The  principal  qualifications  of  a  good 
cuiuluit  are  practical  indestructibility  and  freedom  for  disintegra- 
tion from  fire,  water,  acids,  alkalies  or  electrolysis.  A  smooth 
inside  kurfacc  is  desiraUe  lo  pemit  of  easy  dtawinf  in  of  eaUe; 
also  a  s^ylc  cf  oonduit  permitting  of  eoonoraical  installation  in 
crowded  streets.  The  vitrified  day  conduit  has  so  far  been 
found"  to  L<?  llu-  kind  most  nc-arly  .Tttaining  these  rc-quircineuts. 
These  conduit  are  made  in  both  single  amd  multiple  duct,  the 
single  being  about  3.5  in.  in  diameter,  or  3.5  in.  square,  and  18 
in.  long.  Multiple  oonduit  is  made  in  two,  three,  four,  six  and 
nine  dnet  aeoifons,  two  to  tliree  ftet  long. 

The  single-duct  conduit  is  bt-st  adapted  for  n>c  in  streets  rrowJ- 
ed  with  gas,  water  and  other  pipes,  as  the  conduits  may  be  di- 
vided into  several  layers  crri->;ng  over  c-r  under  the  many  ob- 
structions found  in  the  streets  of  large  cities.  A  conduit  con- 
struction which  is  made  up  of  single  ducts  where  each  horizontal 
and  vertical  joint  is  broken,  also  has  the  additional  advantage  of 
prmming  fire  from  spreading  from  one  dtiet  to  another  as  might 
occur  in  multiple  roiuluit  The  multiple  conduit  is,  fjowever,  well 
calculated  to  be  used  in  outlying  communities  where  there  are 
not  many  obstructions,  jiarticularly  in  lines  of  from  two  to  four 
ducts.  This  style  of  conduit  is  somewhat  cheaper  to  lay  than 
the  single  duct. 

In  laying  the  oonduit  a  trench  is  dug  sulilcieBtljr  wide  to  allow 
ttine  Indies  of  concrete  to  be  placed  on  each  side  of  the  duets, 

and  of  sufficient  depth  to  allow  at  least  30  in.  of  concrete  on  top 
of  the  top  ia>cr  of  concrete.  Three  inches  of  concrete  is  laid 
in  the  bottom  of  the  trench  also,  thus  insuring  a  concrete  pro- 
tection of  three  inches  on  all  sides  of  the  ducts.  The  trench  is 
graded  from  some  point  near  the  naddle  of  the  blodc  to  the 
manhole  at  each  intersection,  or  from  one  manhole  to  the  other, 
as  the  case  may  be,  at  a  gradient  of  about  2  in.  or  more  to  lOO  ft. 
of  trench. 

In  laying  the  single  duct  jile  the  ducts  are  placed  close  lo- 
getlicr,  the  joints  and  triangular  spaces  in  the  comers  being  plas- 
tered and  filled  with  cement  mortar,  of  a  mixture  of  one  part 
cement  to  one  part  of  sand.   A  wooden  mandrel  about  four 

or  five  feet  long  and  three  inches  in  diameter  with  a  rubber  or 
leather  washer  from  three  to  eipht  inches  "arRcr  on  one  cn<l  is 
drawn  through  each  duct  a--  the  conduit  is  heinfj  laid;  this,  is  to 
insure  any  foreign  particles  or  cement  which  may  have  gotten 
into  the  joints  being  drawn  out  It  also  insures  a  good  align- 


A  bricklayer  is  generally  used  in  instsllfng  the  single-duct  con- 
duit, tbe  ro'it  ficinR  slightly  more  ftjr  a  bricklayer  and  hetpRr 
than  for  three  ordinary  laborers  as  uied  in  placing  the  multiple 
conduit.  A  good  man,  however,  will  lay  from  i,6ao  to  a,aaD  doct 
feet  of  siog^-duct  conduit  in  an  eight-hour  day. 

FraetiGalljr  tiie  same  standard  of  constmction  is  followed  on 
all  lines  from  two  ducts  up  to  twcnt>'-five  ducts,  as  many  of 
these  small  duct  line.s,  say  from  four  to  six  ducts,  extend  for 
miles  to  ontiyii>;  districts  and  frequently  contain  tranaraisaion 
lines  of  (MOO  volts. 

In  regard  to  the  cost  of  conduit  cotistructioa,  as  Mr.  Bnfford 
says,  there  are  in«qr  wying  figures  given  olf-band.  Indeed  the 
vast  diflferrnee  in  loeal  cotidltiona  malees  tt  very  diffieolt  to  give 
.1  set  of  fiRurfS  ^vb:ch  will  hold  ROr.d  in  many  p!aces  or  in  fact 
in  the  same  pl.Tce  iind^r  difFen -it  circunutaaccs.  There  are  often 
obstructions  causoic  -ever.-.I  [tct  difference  in  dcptfi  of  treti.rri, 
additional  material  and  labor  required,  etc,  to  be  considered 
as  well  as  variations  in  cost  of  material,  labor  and  number  of 
dncts  installed. 

Tbt  following  table,  however,  is  subndtted  as  a  gnnle  in  ap- 


pru.ximating  the  cost  of  work  of  this  character  as  a  result  of  con- 
duit construction  covering  ten  years  in  Chicago.  The  cost  of 
manholes  is  not  inclnded  in  this  taUe,  but  is  giv«o  in  the  one 

following : 

Table  for  e&timating  cost  of  conduit,  per  duct  foot,  in  different 
groups,  in  varions 


Kinds  of  fiavrmcnt.  X  ntibn-  of  rfucu. 

2  4  6  0  \i      i6      30      'i  10 

No  pavemm                 (.iS  (.18  t-l8  S.18  $.18   $.18  $.18 

.Macadiun   14  .Jl  .30  M  .If     .!«     .19  .If 

Crtlar                             M  M  M  M  M     atf     .Ip     .If  .IS 

Cedar  rcKTVC 

and  ^mlM......  ,44  .u  ,SI  •«    .m    .a*    .as  A$ 

Gnailc  rewrve  ....    .44  'S'  -a*  •*«  «*> 

^l^dk  rawvc  .....    M    Ai    •$>    41    .aa  ••4    .•i  •Si 

The  following  table  contains  approximate  figures  based  on  con- 
ditions prevailing  in  Chicago,  and  may  be  used  aa  a  giude  in 
r  climating  the  cost  of  conduit  constmctimi  in  comecliaii  with 
the  table  preceding : 

Table  for  cat&nMfng  total  cost  of  manholes  in  different  lands  of 
pavements : 


Kind*  o(  pav't.  /- 


'A  reinboles  in  feet- 

3*3'  3x4'  tx)'  jxs'  4x6'  6x7'  7x7'  Sx8'  9x9' 

No  pavement   ..S4i  i*/  JiJ  »«09  $^33  ^141  Ji6q  IJ89  Sui 

Macadam   4*  48  5s  66  tii     i}s  146  163  193 

CiiiUr   4S  49  S«  67  lf>      136  14S  tC4  tS4  "7 

C«(i4i  merv« 

and  cnaitt  ..44  so  37  68  iij     13B  >49  107  tS>  ajl 

Cranile  mcivc.  it  SS  60  ja  117  144  iss  '74  scT  Mt 
Aapbalt  ud 

brick  reterre. .  50  fS  67  Bo  !j<     156  168  1S8  »»4  »*4 

The  above  figures  are  based  on  the  same  prices  for  repaving, 
labor,  bricklayers,  cement  and  s.nnd,  as  given  in  the  table  for  cou- 

duit,  f>nd  upon  the  foilowiric  tifit  prices; 

Brick  walk  incl'jiiinK  labor  and  matcriah • . -Sia.so  pci^  c'>i-  fd. 

•  •    -  -WT-SO  P*r  eu.  yd». 


Cot«:re!<-  tn;i>         _    .... 

Back  nij-.i-r  k^ics  $6.50  each 

Scwrr  crate*  )o  cents  rsch 

Sewer  connections  50  eich 

Sewer  permits  so  each 

Mankote  (rnnct  and  covers  l<S-oo  oeb 

Mr.  Lukes  said  that  there  was  a  tendency  lo  force  electric 
light  ccllHpani(■^  to  pi;t  uirc^  nr-dersjround  not  only  in  cities  of 
25,000  40  50,000  inhabitants,  but  in  smaller  villages.  It  is  rarely 
in  these  smaller  towns  justifie<)  l  y  itie  income  per  mile  of  main, 
but  it  is  necessary  to  please  the  public.  The  value  of  Mr.  Bur- 
ford's  paper  is  apparent,  in  that  it  describes  in  detail  a  systen 
of  tmderKrouml  construction,  telling  not  only  how  the  work  is 
done,  but  what  it  costs.  The  method  described  of  ha\-tng  dtstrib- 
utiiie  poles  located  in  the  center  of  each  Mock  is  by  f.ir  tht 
most  economical  and  is  practically  standard  m  .^mal!  towns.  In 
congested  dty  business  districts  it  is  necessary  to  put  in  a  system 
of  mains  00  the  streets  for  individual  aervice.  It  had  been  the 
policy  of  his  company  not  to  economize  on  main  oondtilt  lines. 
If  it  must  econoniiiT,  it  did  so  in  the  outlyini?^  districts.  For 
instance,  in  suburhan  district'!  where  it  is  a  matter  of  prttinif  one 
or  two  feeders  underi-'Tound,  it  had  ui^cd  new  sewer  pipe  to  a 
large  extent  with  cement  around  the  joints.  For  main  tines  ccn- 
MStlng  of  from  four  to  twelve  ducts,  he  believed  it  a  good  plan 
to  snrtooad  the  oonduit  entirely  with  concrete.  If  this  is  donc^ 
the  conduit  should  he  in  sihape  to  be  used  35  years  from  now. 
He  spoke  favorably  of  the  G.  &  W.  pot-head  for  connectiii^ 
overhead  lines  to  cables  on  the  poles.  (This  was  recently  de- 
scribed in  the  Ei-rxrrmcAL  World  \.nii  I-Inginioer.)  He  said  the 
cost  of  pot-heads  made  up  as  deKribed  by  Mr.  Burford  was  from 
$18  to  $u  each,  but  the  &  ft  W.  porcelain  pot-heads  can  be 
put  up  for  very  much  less. 

Mr.  George  Cutter  asked  for  the  opinions  of  central  station  men 
as  to  the  best  methods  of  connecting  arc  circuits  in  poles  when 
coming  from  underground  service  and  whether  they  favored  a 
cut-out  switch  at  the  base  of  the  pole  or  at  the  top  near  the  lamp. 

Mr.  Lukes  said  that  his  company  did  not  put  in  any  swiicb 
at  all.  It  connected  the  cable  with  the  overhead  wire  by  mesas 
of  porcelain  pot-heads  of  the  type  above  referred  to. 

Mr.  H.  B.  Gear,  one  of  the  inventors  of  the  porcelain  pot-heail 
oiMitionrd,  iinnn  request,  gave  tiirtl-.f-  details  nhor.t  'r.r  'f- 

viewed  some  of  the  troubles  e.xpt  'ict  cci;  by  the  rrin:ni  n  ■, 0 ilth 
Electric  Company  in  Chic.igo  with  ordinary  jiot  head-.  The  vne- 
•tice  had  been  to  take  the  cables  off  the  pole  in  an  iron  pipe  ami 
make  the  joint  to  the  overhead  wire  in  a  piece  of  a-in.  tead  pv* 
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filled  up  with  "Mincralac,"  In  some  cases,  these  joints  were  en- 
closed in  wooden  boxes  to  protect  them  from  the  weather  and  in 
other*  the>-  were  left  outside.  The  wooden  boxes  were  found  to 
be  a  source  of  more  danger  than  protection.  In  ca»e  one  joint 
hioke  down,  the  fire  inside  of  the  wooden  box  would  burn  the 
top  oflF  the  entire  pole,  so  that  the  pole  would  have  to  be  re- 
constructed. In  developing  the  new  pot-head,  the  idea  was  to 
get  a  porcelain  sleeve  instead  of  a  lead  sleeve  and  so  keep  the 
grounded  lead  sheath  further  away  from  the  live  conductor.  Fur- 
thermore, it  was  desirable  to  have  some  means  for  readily  discon- 
necting the  overhead  .^nd  underground  line  for  testing  and  other 
purp»)Mf!>.  He  (hen  described  the  methods  of  installing  his  pot- 
heads,  some  300  of  which  were  placed  in  service  in  Chicago  last 
year.  The  expense  of  installing  these  devices  is  nominal,  both  for 
labor  and  material,  b<'cau.se  any  ordinary  lineman  can  do  the  work. 

Mr.  Cutter  described  a  case  in  which  trouble  had  been  ex- 
perienced with  cut-out  switches  for  arc  lamps  located  in  the  base 
of  iron  poles  due  to  the  condensation  in  the  pole,  and  to  the  mois- 
ture and  rust  which  covered  the  switch. 

Mr.  .Mmert  calird  attention  to  the  trouble  sometimes  experi- 
enced from  the  freezing  of  water  in  the  bend  of  the  iron  pipe 
in  which  the  cable  i*  led  up  the  pole.  When  water  collects  in  this 
bend  and  i»  allowed  to  freeze,  it  will  in  time  compresi*  the  lead 
»h«alh  enough  to  break  down  the  insulation.  He  said  lhat,  as  a 
general  thing,  arc  lamp  cut-out*  locitcd  in  poles  where  there  was 
cheap  construction  were  not  successful  and  had  been  omitted  bc- 
cau-ic  i>f  the  (roubles  with  them,  no  work  Ix'ing  done  on  live 
arc  lamps  under  such  circnnitance^.  The  later  types  of  switches 
which  were  made  entirely  of  porcelain  with  sufikient  distance 
from  the  current  carrying  contacts  to  ground  had  been  fairly 
successful. 

Attention  was  called  by  President  Williams  to  the  boiling  out 
of  the  insulating  compound  which  sometimes  occurs  at  pot- 
heads,  no  reason  being  apparent.  Several  others  had  noticed 
(he  same  phenomenon,  but  no  one  could  explain  it  to  his  satis- 
f.ietion.  Mr.  Burford,  in  the  case  of  some  cables,  thought  it 
might  be  due  to  the  oil  insulation  of  the  cable,  and  the  contrac- 
tion of  the  lead  sheath  forcing  the  oil  into  the  pot-head.  This 
did  not  explain  many  case",  howevifr. 


Non-Sparking,  Alternating-Current  Commu- 
tator Motor. 

Mr.  Marius  Latour  on  January  30,  1905,  obtained  a  patent  for 
a  method  of  preventing  sparking  iu  commutator  motors.  The 
inventor  arranges  the  brushes  so  that  no  coiU  arc  short-circuited 
and  yet  the  armature  is  not  open-circuited  as  the  brushes  pass 
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from  »egmerl  to  segment.  The  commutator  has  alternate  live 
and  dead  segments,  and  several  brushes  of  each  polarity  are 
distributed  around  the  commutator,  each  brush  having  a  width 
no  greater  than  that  of  a  commutator  segment  as  shown  in  the 
illustration  herewith.  The  circuit  through  the  armature  is  al- 
ways closed,  although  the  circuit  through  each  brush  is  alter- 
nately opened  and  closed,  because  there  is  employed  a  second 
<ct  of  brushes  connected  in  parallel  with  the  first,  so  arranged 
th.nt  one  set  is  in  engagement  with  live  segments  at  the  instant 
that  the  other  set  is  in  engagement  with  dead  segments.  Suffi- 
cient resistance  is  inserted  between  the  parallel-connected  brushes 
to  limit  the  short-circuit  current  to  any  desired  amount,  and 
provision  is  made  to  dccre.ise  the  amount  of  this  resistance  as 
the  motor  comes  up  to  speed. 
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High-Potential,   Large-Capacity  Water 
Rheosuts. 

The  accompanying  illustration  shows  two  water  rheostats  used 
to  dissipate  the  energy  delivered  by  a  a,O0O-kw,  3,300-volt,  two- 
phase  turbo-alternator,  in  a  test  to  determine  the  heating  of 
the  machine  under  continuous  load.  Each  rheostat  consists  of 
aliout  1,000  gallons  of  water  contained  in  a  canvas-lined  wood- 
en tank  10  ft.  long,  4  ft.  wide  and  3  ft.  high,  constructed  in 
>uch  a  manner  that  it  can  be  easily  set  up  and  taken  down,  thus 
making  it  comparatively  portable.  In  the  center  of  each  tank 
are  placed  two  iron  plates  electrically  connected  to  form  one 
terminal  of  the  rheostat.  At  each  end  of  each  tank  is  placed 
a  similar  plate  of  iron,  the  two  plates  being  joined  together  to 
form  the  other  terminal  of  the  rheostats.  The  resistance  of 
the  rheostat  is  adjusted  by  moving  the  end  plates  toward  or 
away  from  the  center  plates,  as  desired.  After  the  plates  have 
been  placed  in  the  pro|>cr  position,  the  resistance  remains  con- 
stant without  any  further  adjustment  on  account  of  the  fact 
that  the  quantity  and  quality  of  w.iter  are  kept  constant  by  pro- 
viding a  continuous  flow  through  each  tank  at  such  a  rat« 
that  the  height  is  unaltered  by  the  rapid  evaporation. 

These  interesting  rheostats  were  devised  by  Mr.  F.  M.  Farm- 
er, of  the  Electrical  Testing  Laboratories,  for  use  in  connection 
with  an  acceptance  temperature  test  on  a  2,000-kw  turbo-alter- 
nator, sold  by  the  Westinghouse  Electrical  &  Manufacturing 
Company  to  the  New  York  &  Queens  Electric  Light  &  Power 
Company,  of  Astoria,  Long  Island  City.  Two  tests  were  made 
in  which  these  rheost.its  were  used,  one  at  nonnal  load— 1,000 
kilowatts  and  2,200  volts  per  phase  for  nine  hours  and  the  scc- 
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ond  at  25  per  cent  overload — 1^250  kilowatts  and  2.J00  volts  per 
phase  for  nine  hours.  The  service  conditions  were  such  that 
nine  hours  was  all  the  time  that  the  machine  was  available'  for 
testing  purposes,  arrangements  being  made  to  connect  in  the 
water  rheostats  immediately  after  the  night  light  went  olT  in 
the  morning.  Furthermore,  the  fluctuating  load  in  the  power 
house  would  have  been  unsatisfactor}-  for  the  test. 

In  the  conduct  of  the  test,  the  change  in  resistance  of  the 
armature  and  field  windings  of  the  alternator  was  taken  as  a 
measure  of  the  ri^e  in  temperature  of  the  m.nchinr,  thermome- 
ters placed  in  (he  air  intake  and  outlet  being  also  employed  to 
serve  as  a  check  on  the  resistance  measurements  and  to  indicate 
fhc  "ervicc  performance  of  the  machine*.  The  path  of  the  air 
through  the  machine  is  completely  enclose<l.  and  the  air  is  forced 
through  the  windings  and  core  by  the  motion  of  the  rotor. 

It  has  been  found  desirable  to  enclose  the  generator  in  order 
to  eliminate  from  the  engine  room  the  excessive  hum  which 
accompanies  the  high  speed  incident  to  direct  connection  with 
a  steam  turbine.  By  use  of  forced  draught  with  well  designed 
intakes  and  outlets  the  decrease  in  the  capacity  of  the  alternator 
in  comparison  with  what  would  he  obtained  in  an  open  struc- 
ture is  inappreciable,  while  the  noise  is  rendered  unobjectionable. 

We  are  indebted  to  Mr.  Wilson  S.  Howell,  of  the  Electrical 
Te<ling  Latmratories,  and  to  Mr.  E.  H.  Witherall,  of  the  New- 
York  &  Queens  Electric  Light  A  Power  Company,  for  numer- 
ous courtesies  extended  .  in  the  preparation  of  this  description. 
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Lbttbr  to  the  Editors. 

High-Voltage  Direct-Current  Traction. 

Tv  the  Editors  of  EUctrital  Wortti  : 

Sus :— The  recent  articles  that  bavc  been  friuted  Mltdlg  fortb 
certain  cbiint  u  advantages  ol  alternating  mmat  over  dliect 
cvrrent  ior  railway  vutfoaet  have,  of  eonret^  attmeted  luiiviiil 
wing  to  die  national  reputation!  of  the  two  genflt- 
p,  UcMn.  Wcstinglionie  and  Spraguc,  and  tiie  writer  mcraljr 
allia  the  privilege  of  "cutting  in"  at  this  time  to  incidentally  sug- 
gest to  the  gentleman  on  the  alternating  side  that,  in  view  of  the 
fact  that  they  are  strict  believers  in  "cyclvs,"  it  may  not  be  out 
of  place  to  call  their  attention  to  the  f;ict  that  Mr.  Spra|r«e  is 
now  apfitii.c.-liiriK  the  soinin]  "rvele"  'if  proij)iPrv,  if  I  may  be 

allowed  to  use  such  a  phrase,  and  history  may  repeat  itself. 

Those  of  us  who  were  fortunate  enough  to  know  Mr.  Spragvc 
in  the  early  So's  will  not  soon  forget  his  prophecy  in  regard  to 
dacttic  transmission  of  power,  and  his  fiiat  anocess  as  a  prophet, 
aa  far  as  the  public  recognizes  the  ^Kt,  hceamc  hnown  in  18871 


ai.il  .1:  out  everything  Uiiit  lie  l»d  been  tuid  so  universally  that 
he  could  not  accomplish,  he  was  in  a  fair  way  to  demonstrate 
that  he  could.  In  1897  his  second  prophecy  developed;  we  are 
tiow  approaching  1907,  and  the  writer,  for  one,  believes  that, 
before  the  dose  of  that  year,  it  is  very  probaUe  that  the 
puUie  may  once  more  become  acquainted  w&h  Mr.  Sffagnell 
prophetic  inslioctc  and  recogniae  the  fact  timt  althoi^  Mr. 
Sprtgne  caanot  "ran  a  train  around  a  tqnare  comer,  nor  poatiUy 
cyab  a  tfec*  he  can  satisfy  the  general  public,  that  he  has  a 
■fight  iitea  of  what  he  is  talking  about  when  be  tMiehes  on  the 
subject  of  electric  transmission  of  power. 

It  may  be  presumption  to  attempt  in  the  slightest  ity.:rr  to 
outline  the  possibilities  th;it  lir  within  .Mr.  Spr.isuc  s  intcUi  ;  t  jal 
capacities,  hut  the  writer  bilievcs  that  Mr.  Sprague  will  surprise 
some  c»  o  ir  .litemeting  feicnds  on  the  snhjeet  of  direct-current 
railway  work. 

The  writer  is  a  thorough  believer  in  Mr.  Sprague,  when  it 
comes  to  a  question  of  transmission  of  power  for  railway  pnr» 
poses,  and  having  known  him  for  many  years,  has  yct  to  leant  ol 
his  making  any  serious  break,  when  he  to^  it  npon  Maielf  to 
talk  on  the  sabjeet  nwtlcr  in  hand. 

Nsw  YoMC  CrrY.  FkiMotrr  WnaoH. 
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Dynamo*,  Motors  and  Traosformera. 

CiilcutalioH  of  Eltctrie  Uachines.—S^Lmaui. — A  note  giving  a 
formula  of  univcnal  afplieation  for  the  calculation  of  all  lands 
of  electric  machines,  operating  on  the  principle  of  electromag- 
netic indnelioa.  This  fonpnia  for  direct  current  sutes  that  the 
eapadtr  !■  Ulowatla,  Jto  Si  4"  *  X  and  for  aUcmating 
current,  kOovoltaiivsfei,  Xev  s  Vs  «■  /«  »  #  AW  X  »'". 
In  this  formnis  «  is  the  fretnency.  ^  the  magnade  ftex  tur^ 
rounded  by  one  winding,  AW  the  total  number  of  amperetums 
of  armature  or  stator  or  transformtT  cort,  fu  the  form  factor 
of  the  c.m.f.  wave  and  /;y  the  winding  CLidficient.  This  farnj- 
ula  is  of  general  validity.  To  apply  it  in  pi.ictice,  it  is  prrf- 
crable  to  replace  the  total  llux.  hy  CTO'.i -section  nnill:p;i<'d 
with  flux  density  and  to  si:t>>titiitc  .inipcn-  turn*  per  cm. 
tipUcJ  by  length  tor  ttie  totat  ampere-turns.  I'he  formula  en- 
aUcs  one  to  nuke  useful  comparisons  between  machines  of 
'  different  types,  for  instance  between  direct-cnrrcnt  motors  and 
pol|!t>hase  indnction  moian.— ^BfaA.  Zril.,  Jannaty  iBu 

Calculation  of  Dynamot. — Isaukfrt  -~.\  mathematical  article 
giving  3L  method  for  predetermining  quickly  the  approximate  di- 
mensions which  the  principal  elements  of  a  dynamo  must  have 
in  ordrr  to  make  the  ro5t  of  the  ni.'iterial  a  minimum.  The 
method  stated  to  h.ive  pnivcn  u?ciul  in  practice  for  an  .ic^- 
pri  xiniiiie  .idvance  calculation  or  for  checking  in  a  general  way 
the  dittiensions  wfaich  how^heen  arbitrarily  chosia— 
January  la 

Singh-Phtut  Comm*tttlor  Uotor*. — Nietbammer.— The  first 
part  of  what  promiaes  to  be  a  long  paper  illnitcalod  Iqr  diagrams 
giving  "the  exact  theory  of  the  coflUMitation  and  exact  dlaffiims 
of  singlc^haie  commutator  motors."  The  antiwr  int  gives 
the  genera]  theory  of  single-phase  conmmtator  motors,  witiiont 
making  any  distinctions  between  the  different  types.  He  then 
di?ctis<>e4  the  torque  and  deals  with  the  problems  of  commuta- 
t:  II  and  the  methods  of  avoidmg  tpailes,— I,*£(ialnifir  £lr(., 
January  aa 

CaUulotiiig  tht  CoefKcirnl  of  Self-Induction  of  CoiSs  Embed- 
ded in  /r«a.— -WimEiC-— For  the  determination  of  the  dimensions 
of  altcmatora  It  is  very  important  to  calculate  as  exactly  as 
poesihlc  the  armature  stray  field  and  the  ejn.f.  induced  hy  it 
The  author  gjvcs  a  natfacmatical  method  which  enables  a  eal- 
eolation  of  the  eoeflicient  of  adMnduetion  of  coils  embedded  hi 
iron  with  an  exactness  suflictent  for  practical  worlt.— SZri^.  Zelt., 
January  18. 

InduilioH  Uotort.—Suuic—Tht  first  part  of  a  mathematical 


paper  o;:  the  .trnuilni  ',-  rc.ii  tu-:n  p-  jh.  i«;  indnctiun  ni-jtuis. 
.Atlcr  general  inl rri.lu.  tiaii  the  author  gives  the  voltage  diagram 
0!  the  i^'eneraror  and  formulas  for  calCulatiog  the  CSKilatiOin,'— 
Eiek.  u,  Matth.,  January  31. 

A  ^fio-VM  ^StfnmMr  NtmiMCL— An  aoeomit  of  a  feO' 
eralor  set  amnged  to  mahe  tiie  use  of  storage  latteries  urf 
neceisaiy  ior  all  hinds  of  vacuum-tube  work  and  even  for 
accunic  condnctivity  teati.  The  set  conusis  of  10  tmtu,  each 
of  joo-volt  li^lsr  shunt-wound  lio-watt  dynamos  driven  by 
a  9-hp  moterd— Butt.  Barm*  of  f  AmdMr,  Nok  a. 


Spectra  of  Elcclrieol  Cor;.;fui-.'jii,7  o/j.i..t — Xittivc  — The  third 
of  a  series  of  papers  on  the  subject  ci  the  prcpvu.deranrr  of 
■  i::e  'p<c;nmi  over  another  in  a  mixture  of  two  spectra.  The 
two  -spectra  discussed  in  the  pTMfnt  ea«e  are  that  of  the  elec- 
trodes and  that  ot  the  gas  atinosphrrc  in  ati  arc.  The  results 
show  that  the  same  general  laws  hold  for  the  distribution  of  the 
spectral  energy  between  electrodes  and  gas  as  hold  for  other 
mixed  gases.  The  amount  of  electrode  vapor  present  depends 
upon  current  and  eleclrode  UU  of  potential,  being  a  surface  ef* 
feet  proportional  to  tl»  energy  used  in  metal  gas  oonductiosi. 
The  oooditions  favoring  0  fut  gas  ^ctran,  free  from  Am 
spectrum  ot  the  electrodes  used,  are  (i)  nail  current  density 
St  Ae  dectrodeSi  (>)  snheianoe  of  dectrodes  to  be  of  some  metal 
tike  almnmum,  copper,  or  platinum  showing  small  vaporbation, 
(3)  dectrodes  to  be  at  a  eonsideraUe  distance  apart  and  only 
the  middle  portions  of  the  discharge  are  to  be  used.  Gas  den- 
sity, capacity,  inductance,  series  spark,  and  other  conditions  have 
but  little  effect,  and  hence  may  be  ad.iptcd  t  i  other  ref;  iircmciu5. 
AW  three  conditions  above  stated  arc  realized  ni  the  Plucker 
tube,  the  loss  in  luminosity  ctrnscd  by  the  use  of  small  currents 
being  compensated  for  by  tlie  cfiitr.il  con-Jtrieiion.  In  the  ordi- 
nary arc  or  spark  under  the  most  favorable  conditions,  it  is  diffi- 
cult to  obtain  a  gas  spectrum  more  than  S<j  per  i  cnt  pure,  whereas 
by  decreasing  die  current  and  separating  the  electrodes,  practi* 
cally  100  per  cent  purity  Stay  easily  be  realized.  To  obtain  n 
pure  electrode  spectrum,  we  must  have  (i)  large  currsnt  den^ 
ity  and  (a)  electrodes  near  together.  Oxygen  appears  to  bt  the 
most  fhvoraUe  gas  to  use  with  the  majority  metals,  pnbalily 
on  aeooimt  of  the  greater  caAode  and  anode  fill  of  potential  in 
this  gai.  The  above  condilions  are  realized  hi  the  are  and  sparic, 
Q5  per  rent  parity  being  easily  dbtpinaUe.— Atfl.  Btnmi  o/SlWi^ 
ards.  No.  3. 
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Attau  Hi-misj'ht-r!,;i;  C.  SiLJMi Ai  s— For  the  compariscm 
01  llic  diffrrml  types  of  lamp'  i!  >  -r.j  .:^,  -i.'n  ric.il  or  h«n>i- 
spherical  c.p,  imisl  be  u^cd.  Hut  with  arc  l  iiLips  «i  comparison 
oil  the  basis  of  mean  hemispherical  c.p.  may  lead  to  «nlircl.v 
difTercnt  coiicluMotis  for  practical  purposes.  The  author  licgiiii 
to  disiti**  an  e.xamplc  showing  that  even  with  or.e  .if  J  the 
»amr  type  of  arc  lamp — in  which  the  position  of  the  maximtim 
of  emission  of  tight  is  changed  by  vafring  the  diuncter  of  the 
carhon  or  the  material  of  the  globe— a  comiKiiMm  .on  the  basit 
of  the  mc^n  h<-mi<ph«ricaT  ttitcntily  may  lead  to  erraneoat 
ntalt»j~El)ik.  Ant.,  January  70 

Power. 

Il'alfr  Fotver  in  Su-ilifrland  and  Other  Countries.— The  Fed- 
eral Councils  of  Switicrland  have  presented  to  the  assembly 
a  propotitJOn  to  forbid  the  SellinK  of  electrical  energy  generated 
from  water  powers  from  Switzerland  to  other  countries  without 
Special  authority  from  the  State.  This  authority  will  be  granted 
opiy  as  long  as  there  is  no  use  for  the  power  in  Switicrland 
ilsdf  and  shall  he  gnntcd  for  limited  pariodi  not  over  ao  rears. 
The  Federal  Cotttwil*  tmor  nmkc  the  franehisci  hot  musi  thea 
yrant  an  indemnity.— L'/nrfitflrjir  EUc,  Januaiy  to. 

funips. — Hmzon. — The  first  part  of  an  illnsfrated  article  on 
Sulzcr  high-pressure  centrifugal  pumps  for  which  an  efllid«ncy 
of  not  less  than  to  per  cent  is  claitned. — Elek.  Ztit.,  January  14. 

TncthMi. 

AUernatuig'CMfrfHt  Tnelitn.—Bwu.—A  general  Ammion  of 

the  problem.  Altemating-ctirrent  tr-iction  has  its  duel  and  wm- 
manding  advant.igc  in  the  greatly  simplified  distribution,  an  ad- 
vaiit.ip'  111  it  rUes  in  importance  with  every  extension  of  electric 
traction  luiG  wider  fields.  Concerning  the  Leonard  system  the 
writer  says  that  it  has  a  very  pfr:i  ft  aiul  delicate  speed  control 
and  a  high  efTiriPury.  "It  is.  howccr.  n|  cn  to  the  objection  that 
the  cquipmtiit  ri:f|.:.rrii  r;i:r.':r  b<-  r  iwiil  away  under  :i  rru,  :md 
gives  considerable  weight  to  be  tiinied  If  the  very  uigtiiious 
"pertntttator'  recently  developed  abroad  should  meet  the  hopes 
of  its  friends,  the  weight  situatioa  would  be  veiy  greatly  re- 
iicvcd,  and  the  fact  is  that  for  the  heavy  faflway  IMCfc  in  which 
loiXMnottves  are  desirable  the  Leonard  ignlcm  has  some  extreme 
stromg  points  which  it  is  not  the  part  of  wisdom  to  overfoak.'' 
For  ordtMiiy  rwitine  wotk  it  has  been  oeecasafy  to  tam  to  tiia 
sBvW^aaa  camamtMor  motor.  The  tdxral  ptind|iliea  of  its 
design  are  oiitlhied.  The  alugtoiAaae  altcxiiatbif<Brrs»t  motor 
baa  two  {nherent  dtiBcuitlet  iriiidi  no  amomit  of  lincme  can  <»• 
ttrely  drenmvent  In  the  first  place,  there  is  necessarily  a  los^ 
from  hysteresis  in  the  iron  and  from  residtial  eddy  currents  that 
render*  thf  iiiarliini:  c-lcat^y  li  i-tTirnMit  ili.ir.  a  direct-current 
motor  of  the  s.iun  oulput,  by  r^n  .irjiouiu  that  ui.<y  be  roughly  esti- 
mated at  between  5  and  10  per  cent.  Secondly,  owing  to  the 
fact  that  the  energy  supply  derived  from  s  ■simf^le  aliernatnis 
current  is  intermittent,  the  output  of  s-uii  a  ~:>-u.;  Is  cilicr 
things  being  equal,  less  than  that  of  a  dircct-curr- m  ino-.or  of  the 
«^ame  efTective  weight  of  material,  by  2$  per  cent,  more  or  less. 
As  single-phase  motors  are  practically  built,  the  great  care  in 
design  and  the  high  grade  of  magnetic  material  used  tend  to 
teiaen  the  diflercnces  both  of  eflkieiiicy  and  of  wdght  here  re- 
ferred VKike  nihcMnt  disadvantagea  behy  fheiafey  teanfamd 
to  the  oQSt"  If  Ae  experiment  on  the  New  Haven  road  ano- 
ceeds  and  "if  the  stngle-phase  locomotives  now  tmder  constntc- 
tkm  come  Mfy  up  10  thdr  rcqnirenwntik  the  work  of  heavy 
electric  traction  is  likely  to  he  revolntiomied."— Enj'Vrijt  Mag., 
February. 

Combined  Gasoline  and  Elfdnc  .-}H<(fmoin7<*.— HosplTALlEa.— 
An  illustnited  article  on  the  type  of  automobile  in  which  a  gaso- 
luie  engine  is  employed  in  combination  with  a  dyn.imo  and  stor- 
age b.ittcry.  the  r  M;r"'  '  riifi  !i:i;t<  ry  being  use  I  rinly  ns  reserve 
and  for  furnishing  power  «t  sirirlitiK  and  on  giuile*.  An  auto- 
m'lbile  of  this  t\T)<  recently  e  xhibited  by  Pieper  in  Paris  is  de- 
scribed in  detail  The  gasotinc  engine  and  the  dynamo  are 
mounted  on  the  same  axle,  and  the  latter,  which  is  shunt-excited, 
fs  connected  to  a  sioraRe  battery.  The  dynamo  operates  either 
as  motor  or  generator  according  to  whether  its  e.m.f.  is  smaller 
or  greater  than  that  of  the  battery.  A  great  variation  of  power 
is  dierefore  obtainable.   The  tntteiy  is  always  maintained  hi 


state  of  charge  in  the  same  manner  as  in  tramwagr  itationi.  The 

dynamo  is  supplied  with  interpoles  and  this  coosttuctioa  permits 

variation  of  the  speed  by  changing  the  excitation  by  means  of 
the  c<intrTil|f;r,  "1  hi.-  si>i-iil  rn.i-,  lliiaihy  he  cli.Tngcd  :ror:i  40O 
to  l/xx)  revolutions  per  minute,  ihe  construction  is  describe<l  iti 
detail  and  illustrated.— L'ind.  EUe.,  Jamiaiy  lo. 

Central  Stathn  end  Tmmmiy  StatitHu  In  fiacloiidL— The  sec- 
ond sheet  of  annnsl  statistici.  It  contains  a  uMe  of  19  towns 

in  the  L^nited  Ktufdom  taking  electricity  ^"pf^y  "i"  bulk,"  and 
another  table  of  the  taa  electridty  works  supplying  both  lighting 
and  tramways.  A  large  amount  of  information  concerning  equip- 
ment, system,  connections,  etc.,  is  given.  In  an  article  in  the 
same  issue  diagrams  are  given  showing  the  increase  oi  the 
connections  to  British  electricity  stations  .^n  interesting  result 
of  the  st.iti-ticf  i;  the  large  proportion  u:  cnr  ra  ctions  to  municipal 
undertakings  in  the  Province*,  crtrnfmrnj  with  the  connections  to 
plants  owned  by  companies,  wbili'  iit  Ix>ndon  the  situation  is 
reversed-  The  figure  for  connections  to  stations  which  supply 
both  condnnous  and  alternating  currents  has  greatly  increased. 
This  is  partly  aoooonted  for  by  the  number  of  caws  hy  whidi 
additional  alteraaluig  phot  has  been  installed  ia  stations,  for- 
merly (eoeratnif  o^y  direct  currenti  in  order  to  auppty  eat- 
lying  districts,  and  the  casts  where  additioinal  difeet-catrcnt 
plant  for  traction  purposes  has  been  installed  in  stations  froQ 
which  previously  only  alternating  supply  was  given.  The  gtf^ 
eral  tendency,  however,  of  grouping  together  existing  direct 
current  networks  through  stib-stattons  to  large  high-tension  two- 
phase  md  thri-c  ph.-ibe  Ef  ricr-iting  ■.tiilinns,  both  in  London  aiid 
in  thr  Proviiii-f-.,  ;!r-:li.ifis  the  lart;o:,t  factor  in  this  diiectjua. 
\:  liilici  intcaestiiif;  rc^'.ilt  of  the  5t.i!:stics  is  the  much  higher 
proportion  of  motor  load  to  lighting  load  in  the  case  of  companies 
than  in  the  ca»c  of  myflkipal  atationa  in  the  Provineeig— LomL 
EUc,  Januarj  19. 

Direct-Current  Testing  Room  for  Central  Slalioni.—JtaiKtOH.— 
An  artide  advising  central  statioif  engineers  to  equip  a  fecial 
room  for  making  regular  tests.  As  "most  meters  now  in  use  on 
eodsiimcit'  premises  tend  to  read  slower  as  thdr  life  increases, 
the  saving  effected  by  these  tesu  would  pfdibalilr  account  for  t 
large  portion  of  the  misiinff  units  tcneralljr  altribMed  to  diitribo 
tkm  loiaas."  Tbe  iMkor  dascribes  the  tcstinff  room  of  An  Biint- 
i^  station,  Ttw  sdiane  eonaists  mainly  of  a  WriMIe  msAor-gan- 
erator  or  booster  and  a  slomg*  battery.  The  ffloior  raeelveB  eur- 
rent  through  a  high-tension  plugged  board  which  is  also  used 
for  lamp  tests,  etc.  The  generator  feeds  another  plugged  board, 
by  means  ni  \\h;cli  an>  standard  .imnicicr  and  choking  resist- 
ance can  hf  ]/.iiegcd  in  irirciiit  Witli  any  initrumcnt  to  be  tested 
•  ■r  with  tiiiv  ladl  In  be  idini ictfd.  The  ai r.iUK'^'^'f fit  is  ricsrribed 
ni  itelail  and  illustrated  by  li^iagTam?-  It  is  thoiiubt  tr.at  the 
whole  c.ipital  nnestdi  in  this  Irsting  plant  could  he  recovered 
III  a  very  shurt  1-rne  !-'irn  thr  rt-vtrnuc  of  the  testing  of  large 
station  watt-hour  nKtcis  — Lend,  lilec.  Rev.,  January  ig^ 

Avoiding  the  No-Load  Loss  of  Transfcrmers. — BottSOVIWOW.— 
.'\n  illustrated  description  of  an  app.-raUis  of  Manage  for  anto- 
maticaliy  connecting  and  disconnecting  several  transfonucra  wiOi 
a  network  aocording  to  the  changing  load.— Is  Rtmu  BUe.,  De- 

Wlraa,  Wiring  and  Conduits. 

CoMe  fKraldluiif.— MAYBSi^-An  artide  puinting  out  that  by  far 
the  larger  proportion  of  interruptions  of  supply  of  current  in 
electric  lighting  systems  are  directly  attributable  to  the  de- 
velopments of  faulti  in  the  o-jtside  tlistri'jiiling  mains.  The  an- 
tlior  has  li.nd  >oni«  cx5>critiite  with  systems  carried  out  upon  the 
I  alvLTt  pr-tu  iple  with  h^re  COnduetar'j  Mippi  rtrd  niior.  tr.Milat- 
ofs.  In  such  a  syaicu.  it  is  not  a]^'■avs  ^iraciicable  to  maintain 
the  continuity  of  the  culvert,  for  inst.  nee  wV.en  passing  over  the 
top  of  a  cell.ir  recourse  is  usually  had  to  insulated  cables  carried 
in  cast  iron  pipes.  Escperience  has  proved  that  when  an  r.-irth 
develops  upon  such  a  qrstcm,  it  is  located  eitbrr  in  one  of  the 
runs  of  iron  pipe  just  tnentioned  or  else  in  one  cif  tlie  house 
service  wires  which  are  also  carried  in  iron  pipes,  The  infer- 
ence is  that  tiie  oomUnation  of  an  instdaled  caUe  or  wire  drawn 
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into  a  m«tal  pipe  and  teried  in  the  tnl  i»  very  untatitfactory. 
Tlie  fact  »  tint  moittuK  will  malie  iti  appearanee  inside  of  the 
iron  iiipca>  Hie  aMhor  lays  that  infinitely  better  remit*  vonid 
be  ohtaincd  tqr  aabctitutiiv  creofoted  dm  irongh  for  die  pip' 
and  filling  in  solid  with  a  tntumen.  The  troughing  most  not  be 
near  togcllKr,  Imt  nnis.t  be  joined  by  means  of  oak  pii>»,  Sev- 
eral cablf  insiilatinK  system-*  on  (he  market  would  give  equally 
good  or  possibly  even  belter  results. — l^n<i.  hire  Eng.,  Janu;""y  .v 

Distrit'ulion  Network. — PhohaskA. — The  first  part  of  an  ar- 
ticle describing  a  methr>d  nf  projecting  and  estimating  the  finan- 
cial Ilrll^|Kcts  of  a  "iinall  distributing  network  (for  insianee 
of  a  small  village)  coiiiir(-t<'<!  by  a  iranmtssiOR  line  to  a  htgh- 
lension  system. — Klfk  /}«!  ,  Jami.iry  ii. 

Altei  nalini:-Curr,-nl  Seti^-orki.    I  p  un  NsniM.— The  fi«t  part 

oi  a  theoretical  article  in  which  the  author  proposes  to  discuss 
the  itKMt  futidametttai  conceptions  used  in  the  calculation  of 
altemttMnoKarrenl  networks.  In  the  present  installment  the  au- 
dwr  discntsea  especially  the  proper  definition  of  the  eetf-indiietion 

of  a  single  wire.— DiN«I<T'j  AW.v/  }our..  January  20. 

Glactrophyalcs  and  MaBneticm. 

COHsHlutioM  of  f/^f/row.— KAt;FMANN.— An  acfonnt  of  e.Kpcri- 
n)rnl«  in  which  he  ha?  repealed  hi*  me.isurt  inetits  of  the  mas^ 
of  the  electron  at  various  ^pocd^  with  greatly  ini:rea>^ed  acc<ir- 
acy,  in  order  to  decide,  if  possible,  between  the  rival  lluoriei  ni 
Abraham.  Lorentz  and  Bucherer  with  regard  to  the  >trnctuie  of 
the  electron,  .A*  a  source  of  eleeiron.s  he  useil  radium,  and  in- 
stead of  an  electromagnet  he  used  two  highly-agcd  permanent 
magnets.  He  photographed  the  magnetic  and  electric  deflection 
cureci  on  films  cast  on  plate-glad's,  and  compared  them  with  the 
curves  demanded  by  the  three  Iheorie-,  The  final  resvlt  is  stated 
as  follows:  The  value  of  e/m  for  infinite  slowness,  as  derived 
from  ca^wth-rays  experiments,  is  1^85  X  le'.  The  curves 
of  deflcethm  of  the  bcia-iays  of  radium.  Interpreted  aocordinK  to 
the  theories  of  Abraham/  Loienia  and  Bucherer  respectively, 
9ve  1.833.  I  ■'"■■^  -  !^->8  X  for  the  same  ratio.  The  tlieoiy 
of  Lorentz.  accoicinii  t  '  which  the  electron  in  motion  is  reduced 
in  the  direction  of  motion,  but  not  laterally  i*.  therefore,  least 
profnable  llie  experiments  do  not.  however,  decide  between  (he 
t'.r  ri  f  f  Abraham,  who  assumes  an  absolutely  f'S'''  electron, 
and  Kul  01  iSucherer,  who  assumes  that  the  electron  in  motion 
becomes  a  Hcaviside  ellipsoid  with  unchanged  volume,  and  thus 
lii-.^rn^r'-ssible.  But  so  far,  the  Agurcs  support  Abraham's  th«- 
cy  1  nd.  Eire.,  January  19:  from  A'tmnc/far.  d«r  AM..  Ber- 
lin,  November  16,  iqoy 

Infn-RtJ  Emijsion  Sfcdra. — CnnLtVTZ.— .\n  account  of  an  in- 
vestigation of  infra-red  emission  spectra  having  for  its  aim  the 
study  of  the  region  of  the  jfiecinim  lighting  b^food  2  M  which 
facreiofore  had  never  been  examined.  Two  classes  of  radiation 
were  investigated,  vis.:  the  arc  between  nwtaltk:  electrodes,  and 
the  chlorides  of  the  alkali  metals  in  the  metallic  arc  and  the  dis- 
cbarge ibroQgb  a  vacuum  tube  using  different  \apors  and  gases. 
It  was  found  for  the  arc  between  metal  electrodes  that  the  oxides 
tniitteil  a  black-body  spectrum  of  suflicient  intensity  to  obliter- 
ate nvy  emission  lines  if  any  were  present  .Seven  ditferenl 
g.isc^  were  studied  m  a  vacuum  tube.  .Among  the  same,  nitro- 
gen was  the  only  one  which  has  strong  emission  lines  in  tlie  infra- 
red. The  changes  due  to  a  variation  of  pressure  or  current  were 
stiKlied,  The  emission  spectrum  01  C^HiOH  shows  that  the 
vapor  in  a  vacuum  tube  can  emit  continuous  specirum. — Pliys. 
tttt'.,  January. 

Frequency  in  Duchurgr  Tubes.— RtiauL— In  the  case  of  non- 
continuous  diachatgcs  through  gases  it  it  usual  to  employ  a 
telephone  in  aeries  with  the  discharfe  tube  and  to  consider  the 
found  in  the  tdepbone  as  an  indiation  of  the  f rcQVcncy  of  the 
discharges  in  the  tube.  The  author  shows  diat  thk  is  wrong, 
ibiop  the  period  of  a  di^harvc  may  be  different  in  the  discharge 
tube  and  in  the  connecting  wire*,  The  number  of  discharges  in 
llie  *ainc  lime  may  l»  diflermt  fur  <|irTerent  pari*  of  the  dis 
Chargi-  tlll>e  Itself.— /'/,',-'   /.,-tl..   I.Lrm.,:  V 

X-Kiiyj. — Sai.n.sz.  Two  pa|/trf.  read  luf.irc  the  International 
Cnngress  for  radiology  and  ionization  in  Liege.  The  first  paper 
dcs<ribc!>  experimental  methods  for  inveMigaiing  the  transforma- 
tion of  X-rays  and  the  rcsutting  secondary  ra>'s.  The  second  pa- 


per deals  with  ihe  chssification  ar.d  mechanism  of  various  etedric 

effects  due  10  X-f^v  —Phyt.  /.•iV  .  Jann 

Unita,  MeasuraaeaUaad  loatruments. 

LocalinHon  of  Feu/M.— Black.— In  the  second  part  of  hia 

paper  on  maintenance  of  underground  mains  in  Glasgow  (the 
first  i»an  of  which  was  abstr.icterl  in  the  Digest  last  week), 
the  author  dials  with  the  U>caIi/alion  of  earths  !  >  tli.-  loop 
test.  The  faullj  iiiasn  is  disconnected  from  the  nc(«ork  and 
the  iLMip  made  111  i  11, il  way.  The  slide  wire  and  a  milli- 
voltmeler  or  galvanouKicr  are  connected  across  the  loop,  and 
f  iirreni  for  the  tesi  is  provided  by  connecling  the  pi>Silive  ouiers 
of  the  network  tr>  the  slider  of  the  bridge  through  a  couple  of 
incandescent  lamps.  .Sometimes  in  opening  at  the  spot  indicated 
at  the  test,  no  sign  of  the  fault  it  seen.  It  may  be  only  a  yard 
or  so  away,  but  there  may  be  nothing  for  a  guide  10  indicate  in 
which  direction  10  open  up  furiher  If  the  main  be  leadi-covered. 
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1  ig.  I  sIkjws  the  ciiiineciions  for  a  simple  (est  i<i  indicate  this.  It 
is  presumed  that  the  lead  slieaihing  is  earthed  al  both  ends  Of 
the  cablcL  A  small  bank  of  lamps  i.'ikiiig  about  2  amperes  is  oon- 
necied  to  the  core  of  the  mam  at  the  neami  disoonnecllng  box. 
1  he  current  on  getting  to  the  fault  will  split  in  two,  and  travel 
along  the  lead  to  the  two  ends  of  the  caMe.  A  lew  rcadinc 
milUvoltmeler  connected  aeroMk  say,  3  ft.  of  the  exposed  lead 
will  indieate  in  which  direction  the  current  is  passing,  and  will 
show  the  side  the  fault  is  on.  Short  circuits,  which  are  also 
"dearths,"  may  also  be  found  by  the  loop  test,  if  a  loop  can  l>e 
made  by  some  adjoining  ..ih>  ,,r  .i-.h, -  iij..,in-.  Owing  to  cross 
streets  intervening,  it  is  m.i  ..Iw  o  |.i  ssibic  to  stretch  a  tem- 
porary cable  along  the  street,  ami  V:n  .1  shows  a  test  which  has 
been  successful  in  such  cases  lit  liiidnig  "shorts"  in  triple  con- 
ceiuric  cables.  .Hi,  CD  and  hi-  arc  the  three  conductor*  in  the 
cable.  /•/■  being  tJic  nentri*  //  is  the  point  of  short-circnit. 
/:/■  IS  coupled  up  at  one  ,  .  i  m  -.he  general  neutral  of  the  ays^ 
tem.  Two  or  three  incandesc«iii  Umpi  are  connected  between  the 
nearest  positive  live  main  and  the  positne  Conductor  of  bod  caUe. 
A  millivoltmcter  or  galvanometer  is  connected  across  AC,  its 
reading  being  g<.  The  test  is  repeated  at  the  other  end,  the  tamps 
beiiv  oonnccled  to  B  and  the  readings  f,  talcen  across  BP.  The 
length,  AB,  a  known;  then  AH  s=  /ffl  X  it*  +  ie')  The 

author  Ihcn  mentions  an  interesting  device  used  in  (il.isgiiw  for 
indicating  Ihe  presence  of  w.iler  in  manholes  on  Ihe  route  of  the 
hiRh-ten>ion  mams,  A  multiple  c<ire  cable  containing  a  wire  for 
each  manhole  has  been  run  from  the  generating  station,  where 
there  is  an  indicator  l>oar<i  and  electric  bell.  In  each  manhole 
is  a  float,  svhich  closes  the  current  when  the  water  rises  to  a 
certain  height.  The  corresponding  indicator  drop  falls,  and  the 
bell  rings,  giving  warning  of  the  presence  of  water  in  the  man- 
hole, iln  an  editorial  note  this  device  is  called  a  luxury  which 
will  Sc  appreciated  when  llie  expense  of  putting  it  in  is  war- 
ranted. There  is.  however,  a  cheaper  alternative,  used  ir  Ber- 
lim  in  which  the  ordinary  low>tension  pilot  wires  have  done  the 
duty  of  the  multiple  signalling  caUe  in  addition  10  fuHilling  their 
usual  function.)— Lond.  FJcc.  Januaiy  ix 

i^H/oHMlirwIfy  CfuHging  Resittanee.—Kjm.HAV.'^Jn  electric 
stations  it  is  important  for  te»iing  purposes  10  have  as  con- 
stant a  load  as  possible  on  the  testing  circuit.  On  the  other  hand, 
if  the  current  is  taken  from  the  supply  nelwurk.  the  voltage  in 
the  latter  may  llnctuale  _\  or  5  per  cent  above  or  below  the  normal 
value  The  author  has  desjgiird  the  following  device  lor  getting 
a  c<iiisiaiit  pi>iver  supply  for  li  sting  The  fundamental  idea  is  the 
same  as  is  used  in  eonnerlion  with  the  .Vernst  lamp  to  prol»-ct  it 
against  voltage  rtiiclualions  of  ihe  nelsvork  by  Ihe  use  of  special 
resistances.  These  resistance-,  are  made  from  a  metal  with  a 
very  high  temperature  coefficient,  especially  iron,  so  that  within 
certain  limits  the  resistance  is  changed  by  the  heating  effect  of 
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(he  ciirmt  in  such  t  way  that  the  citmnt  is  maiDtained  auto- 
matically comtmit  in  spite  of  the  fltietnatiofu  of  the  voltage.  T?wse 

resistances  ."iri  mi<lu  rjf  vtrv  fmc  troti  wire  enclosed  in  spira! 
form  in  glass  globes  in  an  atmosphere  of  hydrogen.  A  certain 
ninnber  of  such  resistances  arc  used  in  parallel,  and  the  wbolc 
set  is  connectol  in  acnes  with  a  resistance  of  zero  tempenture- 
coellickolv  made  for  teatanee  of  constantan.  At  the  icfraioals 
of  this  resistance  the  voltage  will  be  constant,  while  the  enrrent 
in  the  same  resistance  is  also  constant,  so  that  the  same  is  the 
<j>e  I'or  the  power.  Kesuhs  of  practical  ti-stf  slunv  tluit  .irr.mgr- 
(uents  based  on  this  principle  do  ail  that  is  needed  in  practice. 
The  article  is  folly  Oloat rated.— £/<';t.  Zeit.,  January  18.  . 

Tkim»-Galvmi9mtter.—Aii  illustrated  desGrijttion  of  the  Dud- 
dell  tbemKHtalvaiMnieter  for  tneasarinir  aHemating  cumnts  of 

sir.all  riiDijnitude,  in  cases  where  tlir  hi.uli  rcsi^t.iiM-r  of  elcctro- 
nij^iituc  :n%iraments  is  an  objection,  am!  \<.;icn-  .1  iuftii-tent  po- 
tential difference  does  not  exist  to  ron.lLf  an  eli-ttr' isiaiic  in'tn- 
ncm  suitable.  Duddell's  instrument  has  practically  no  self- 
indBction,  and  eaa  be  nsetl  to  neaaare  coirents  down  to  ao  nicro- 
anpercs  at  -f reqoencica  up  to  about  laouooo  iieiiods  per  secood. 
Anodier  important  adnntage  of  the  instfnnKnt  is  that  it  can  he 

accurately  standardi/cii  by  contin-.iou-  currrnt  nr.'!  u.sed  with- 
out error  on  cirtuiis  of  any  frcquciscy  or  wave  torm.    .^t  the 
Same  time,  it  is  very  dead  beat,  and  is  unaffected  by  magnetic 
fields.  The  apinratus  is  shown  diagrammatica%  in  Fig.  3.  In 
die  field 'between  tbe  pole  pieces,  tfS,otu 
permanent  magnet  is  suspended  by  means  of 
a  quartz  fibre,  Q,  a  single-turn  coil  or  l<x)p 
oi  Wire.  I.  to  the  lower  ends  ot  which  is  fixed 
a  ilKTino-couplc.    This  loop  is  surmounted  by 
a  glass  stvin,  G.  which  carries  a  mirror,  Jf. 
Beneath  the  lower  junction  of  the  thermo- 
couple is  fixed  the  heating  resistance  or 
"Iioater,"  ■-■r.e  end  of  which  i-;  ronnecled  to  tlie 
frame  of  the  instrument  to  avoid  electrostatic 
forces.    The  current  to  be  measured  passes 
through  tbe  "heater,"  raising  its  temperature, 
causing  the  lower  junction  of  the  thermo- 
couple-to  r-     i:'  •■■nifitratufe-afiov'e  the  iippiT, 
thus  producing  -     1  urrcnt  round  the  looy,  L, 
which  is  deflected  by  the  ni  iijncto  fitld  against 
the  torsion  of  the  quartz  fibre,  Q.   The  de- 
flections of  tbe  instrument  are  practically 
proportion.ll  to  the  square  of  the  -current 
when  the   heater   is  central   under  the  junction.    The  sen- 
sibility of  the  instrument  depend*  <  ri  tliL'  resistance  of  the 
"heater,"  and  on  it*  distance  from  the  ihernio- junction.  The 
litaters,"  are  set  tip  in  jmall  protecting  cases  with  cont.ict  rings, 
'■•-I  that  they  can  be  interchaiigcd  quickly  when  it  is  desired  to 
greatly  alter  the  sensibility  of  the  {nstrument    An  adjusting 
<-i-rew  is  provided  f"  that  tl:o  distanci'  'm.-Iwicii  tlic  "hcntrr"  atid 
thern-.o- junction  can  he  varied,  and  by  llii^  mean-  :-ni.iIl  cliuiiyi'^ 
tji  the  sensibility  can  be  made  without  alti  rir.t;  the  "heater"  or 
(banging  the  shunts  in  use  for  the  experiment.   Shunts  may  be 
used  with  the  tnstrmDents  for  measuring  low- frequency  (under 
im>  periods)  and  continuous  currCflS^  but  for  high-frequency 
currents,  such  as  those  employed  in  wireless  telegraphy,  there  is 
?rc  it  i:;ki  1  i.-ii'itv  r»s  to  the  ratio  in  wlii.''h  llie  riirrfii;  will  divide 
between  the  instrument  and  shunt  circuits.    In  r.vtnal  use.  the 
llKtmo^ouple  is  protected  by  a  heavy  metal  pl/itr  an>!  a  cover 
h  used  to  pvotect  the  instrument  from  dust  and  radiation.  The 
mirror.  M,  is  plane,  but  the  instrument  is  used  in  con|anction 
with  a  lens,  which  gives  an  image  on  a  scale  at  a  distance  of 
tjooo  cm,  when  used  with  the  ordinary  lamp  and  scale.    .\  num- 
ber fit  ■iiifcrent  he-atcrs  ran  Ik  -jscd,  varyii  g  in  r-  -i I'luin 
I  to  1,000  ohms,  so  that  the  sensibility  of  the  instninient  can  be 
varied  from  33  micro-amperes  per  lo-mm.  deflection  to  2,000 
nicro- amperes  per  lo^nm.  deflection.  The  heaters  from  4ft  ohms 
downward  are  metal  wires,  diose  above  40  ohms  consisting  of  a 
deposit  of  platinum  on  quartz.    The  instrument  can  be  used  for 
measurinp  the  currents  in  the  receivinR  aerial  in  wircli-ss  tfloj;- 
raphy.  for  telephone  currents,  for  the  currents  used  iti  \-ray 
tabts  and  medical  induction  coils,  and  a  variety  of  similar  pur- 
k— Lmd,  SUe.,  Jainiaiy  19. 
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induction  Watt'Hour  MeUrs.—BatAt  Lldvs  ahv  Ritn.-'A  pm^ 
limlnatT  socount  of' a  long  series  of  experiments  On  the  infhi- 

encc  of  f'lrni  on       reading  of  indttctir-n  ^'.■att-hour  meters. 

The  results  show  that  w[th  ^uitible  precautions  induction  meters 
may  be  made  to  repeat  tlieir  readings  very  accurately,  so  that 
pceriuoo  methods  may  be  applied  in  studying  them.  Tbe  varia- 
tionii  due  to  wave  form  depend  not  only  on  tbe  harmonics  which 
are  present  and  their  magnitode,  but  also  on  their  phases.  For 
commercial  purposes  all  the  meters  so  far  studied  may  be  con- 
iiderfd  accur.ite  on  any  orJItiir;.  wave  ii'tm  wrierL-  only  the 
third  harmonic  enters  appreciably,  althoiit'ii  iwo  nicterii  show 
variati<ms  of  about  three  per  cent  when  the  harmotnc  amounts 
to  as  much  as  50  per  cent  of  tbe  fundamental.— ^u/i.  Bureau  of 
Stuudarit,  No.  3. 


F.lc.  tri,-  CloA-.t.—An  illustrated  description  oi  several  electric 
clocks  devised  by  Sallin. — L'Elec.  January  6. 

54<rtvyfiig  Deep  Bore  Holes. — Porter. — An  illustrated  descrip- 
ttoo  of  a  new  instrument  for  surveying  deep  bore  boles.  It  con- 
tains a  compass,  plummet,  small  cameras,  and  electric  light,  the 
whole  connected  with  a  small  adjustable  clock,  th.it  the  iiRht 
may  be  turned  on  for  a  given  period  after  the  apparatus  has 
been  lowered  into  the  hole.  It  has  been  used  to  sitrveying  a 
number  of  holes  in  South  Africa  and  has  provtn  very  satisfac- 
tory. Both  dip  and  deviation  aie  recorded  by  meus  of  photo- 
graphs of  the  positions  of  both  a  plumb-bob  and  a  magnetic  needle 
at  any  desired  point  in  the  bore  bole.  Tbe  photographs  are  taken 
by  mcnn';  of  two  small  electric  lamips  lighted  by  a  tune  contact. 
— Lond.  Etec  Rev^  January  19. 

Export  oi  General  Electric  Apparatus. 

A  group  01  recent  orders  taken  by  the  General  Electric  Com- 
pany, through  its  foreign  department  is  interesting  as  illustrating 
the  part  taken  by  the  electrical  interests  of  the  United  States  in 
the  foreign  markets  of  the  world.  The  variety  of  ttses  for  which 
this  electricaL  apparatus  -s  intended  is  also  significant. 

From  .\uslralia,.  thconiih  the.  Australian  General  Electric  Com- 
pany, an  order  for  Wellington,  New  Zealand,  calls  for  a  Curtis 
steam  turbine  generator  of  500  kw  capacity  for  use  in  furnishing 
electric  light  and  power. 

Japan  furnishes  orders  through  Bagnall  ft  Hillcs  for  the  elec- 
trical equipment  of  a  large  coal  mine.  Including  a  generator  of 
:?>o  kw  l  utimt,  to  furnish  power  for  a  nuniTer  of  induction  motors 
aggregating  200  hp.  In  addition  other  Japanese  orders  for  in- 
duction motors  amount  to  575  hp  in  sizes  frcm'flO  to  JO  bp. 

South  American  orders  include  electric  railway  apparatus  for 
the  Bahia  Tramways,  Bahia,  Brazil,  ffarongh  Gniide  ft  Co.,  of 
Rio  (Ic  Tatieirii.  consisting  of  three  iti. iti.r-frenerator  sett  of  .^oo 
hp  eaeli  di  d  tiirce  scts  of  225  hp  each,  with  necessary  switch- 
board and  ekktric  car  equipments  fo^  36  can  of  a  total  capaeity 
of  80  hp  each. 

For  a  lighting  plant  at  Lincohi,  Acfentine  Republic  is  in- 
cluded a  gas  engine-driven  tao-kw  gennator  ordered  through 
dw  South  American  General  Electric  Snp^  Company,  Buenoa 
.•\yres.  For  T  !in  1,  Peru,  one  order  includes  16  two-motor  equip- 
ments of  80  hp  c.ich  for  electric  cars. 

For  use  in  .\frica  the  South  African  General  Electric  Com- 
pany, Johaimesburg,  has  ordered  nearly  100  indtKtion  motors  * 
of  an  aggregate  capacity  of  2,17S  hp.  One  order  from  India  con- 
sists of  four  water  wheel-driven  i,ooo-kw  electric  generators,  and 
two  of  150  kw  each;  six  60,000-voIt  transformers,  each  of  i.ooo 
kw  cap.i<'i'>.  Ill  miilitior.  t  line  material,  -';iieh  as  wires  in- 
sulators, lightninK  arrestcri.  etc.,  for  a  65-milc  transmission  sys- 
tem and  a  complete  outfit  for  2,000  kw  of  sub-station  equipment. 
This  is  for  the  Jbeium  River  Power  Installation  at  Kashmir. 
India. 

For  the  Priissi.in  Government  Railways  of  Germ.iny  there  .ire 
beiiii?  roiistnictrd  six  Spraguc-General  Flcctric  control  equip- 
ments rich  for  two  Ui-hp  motors  and  thirty  Tirrcl  voltaic  reg- 
ulators. The  Metropolitan  Railways.  London.  England,  has 
ordered  through  the  British  Thomson-Houston  Company,  electric 
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car  aqatpiiicniu  ior  trntutg  cut,  eack  consisiing  of  four  aoo-h» 
molan  and  Spnci>e'^><B^l  Electric  Type  M  coDtnol  )9>im 
and  lor  forty  trailer  can.  The  FVtncb  Tbgdvoa-Hoaaloa  Com- 
paay  bas  ordered  fhrec  iiMO-Inf  Omlis  ctHnn  turbine  gcaerators 

for  installation  at  Marscillei,  France. 

The  fofL-ign  markets  nearer  home  have  been  equally  active, 
is  is  shown  by  the  following  orders,  which  are  typical  of  this 
part  of  the  Gc:ier,il  hUctr;.-  Co:ii;).iUv  »  iorc;gn  b;;-iiit^i.  Thr 
Canadian  Gi^r-i-r.il  K;<i.ti n:  Ojiupany  has  ordcrtJ  :i  ^ot-  kw  Cu:li» 
Steam  tuilmic  gcncratijr  for  the  Wninipcg  F.-Cktrn;  K.uKviiy  in 
Manitoba,  l-ram  Mexico  through  the  Mexican  Oencral  Electric 
Company,  orders  hixt  been  received  for  apparatus  consisting 
of  two  300-kw  gt-:v  ra'orj  conijplete  with  exciters  and  generating 
ItatiOO  equipmi  for  ilie  Cananea  Consolidated  Copper  Company, 
Sonon,  Mexico;  for  the  Winas  Tecololes  y  Ancas,  ChihiuhlWi 
Mexieoh  »  lot  of  induction  motors  totaling  1,000  hp  and  two 
nioinc  Joeomoiives;  for  MctDciadon  Xinera  de  Gnadeloiqie; 
MuaOam,  llcmeoi  two  aoo-kw  ccoenton  with  exciten  atid 
swildiboard  and  10  indnetion  ntolors  anregating  400  hp;  for 
Mexico  Ehctrie  Tnmiway^  Mexico  Gty,  lb«r  tm-motor,  40-hp 
nflway  cqnipawdta. 


The  Cooper-Hewitt  Single-Phase  Converter. 

Historically  speaking  the  Cooper-Hewitt  converter  is  a  result 
of  the  development  of  the  Cooper-Hewitt  lamp.  The  devices 
made  by  Anms  and  otliers,  wbich  antedated  that  of  Mr.  Hewitt, 
Wilt  not  capable  of  eantmuoai  operation  at  iampa.  Tbcj  eerred 
mei^  to  ttndy  certain  aapecta  of  the  phyaical  pfaenomeaa  in- 
volved n  ibis  novel  apparatus.  Mr.  Hewitt  showed  that  in  order 
to  get  an  -ip^fitive  lamp  it  is  necessary  to  provide  an  adjustment 
of  the  C  'lliiig  ;.urf,nce  to  the  quantity  of  heat  ({fncr.it(»<1,  which 
resjj't  is  .'ircomplishcd  by  providing  a  chamber  out  ot  "he  path 
of  the  current  in  which  there  might  be  a  dissipation  of  heat 
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without  y  correipondiiiR  development  of  heat  Iiiore.isinij  the 
length  (if  the  tube  of  a  lamp  doc<  not  serve  the  same  purpose  as 
this  condensing  chamber,  since  with  the  increaae  of  length  there 
is  also  an  iiKrease  of  beat  generated.  In  the  six  or  more  years, 
during  wfaidi  tine  Mr.  Mewiti  has  been  giving  attention  to 
these  phenoaena,  be  has  developed  a  practical  lamp  well  adapted 
to  aeMtal  use,  which  baa  faeeunae  m  miporunt  factor  in  com- 
mercial electric  tighlintr.  Mr.  Hewitt  tins  furth<>r  msde  exten- 
sive investigations  as  to  the  general  chnr.;:-..  -  of  the  pheno- 
mena of  his  apparatus,  and  ha*  determined  ^.Miy  of  the  laws 
governing  them  M  'ch  of  these  data  has  been  given  to  the  pub- 
lic in  various  publications.  Several  important  patents,  cover- 
ing a  portion  of  his  work,  were  issued  on  September  17.  1001, 
app!>ratiin«  ••avinp  bren  filed  April  5,  1900,  ,ind  January  25, 

An .  indication  of  the  naluxe  of  the  investigatians  waa  first 


pnUidy  givim  by  Mr.  Hewitt  helore  the  American  Institute 
of  Electrical  Enghicen  on  April  la^  ipn,  at  wUeh  time  ma- 
eury-vapor  lamps  of  various  itaes  and  shivea  were  ihown  in 

snoceesftil  operation,  and  their  high  cMdciKir  denmaatrated.  On 
this  occasion  it  was  explained  that  in  a  tube  of  uniform  section 

the  resistance  \  ir  vcrstly  ■••.ith  the  current,  the  volu  tending 
to  remain  coniiaut,  and  th.it  tiic  proper  voltage  for  the  lamps 
varied  directly  as  the  length  and  inversely  as  the"  diameter  of  the 
tube.  It  was  shown  that  the  rf5i5tsn<-e  of  ih«  vapor  in  the  lamp 
can  be  made  to  vary  in  a  predrtrrriilnnl  Ki.iiuH  r  imiIuh  wi-i'?  limits 
by  varying  the  proportion  of  liie  vapor  tubjcctcd  to  the  current 
$pd  the  heat-radiating  capacity  of  the  tamp. 

The  peculiarity  exhibited  by  the  vapor  apparatus  in  respect  to 
initial  reluctance  to  the  estabtishraent  of  cnrrant,  which  is  the 
most  atrildng  characteristic  of  the  appaiatusi  was  tbe  subiect  of 
spatematie  experimental  investigation  undertaken  at  aa  early  state 
of  the  work.  On  Jmmaty's,  ipos,  Mr.  Hewitt  presented  before 
the  Americati  Institute  of  Electrical  Engineers  a  paper  in  wbi^ 
the  difficulty  in  cunsing  the  first  rush  of  current  was  attributed 
to  a  negative  electrode  resistance  which  must  be  overcome 
before  an  appreciable  value  of  riirrr.:'  :;in  br  c.itisL.i  t  i  t1  w 
through  the  vap'ir  The  fact  that  Hn  l:i;np  vv.i';  not  dirf  tly  .jfjcra- 
*ive  by  altcmriiiiii;  i-nrrvnt  v. c  :iririlM.itt"J  t.i  the  i-M-trnce  of  this 
negative  eleciTotJc  reiKtaiice,  which  has  an  inappreciable  value 
'io  long    ihe  citrreiu  flows  ijut  innediaiely  increases  enormously 

when  the  current  ceases. 

The  Cooper-Hewitt  vapor-converter,  with  which  this  article 
primarily  treats,  was,  as  stated,  the  direct  outcome  of  the  Cooper* 
Hewitt  lamp  Although  the  character  of  the  dreuita  and  tba 
function  performed  by  tbe  conveiter  differ  in  many  respectt 
from  fboae  of  fb«  laap,  nevertheleis,  u  regardt  the  degree  01 
vacuum  icquiied,  flie  use  «f  *  mcnmiy  migstive  electrode,  die 
general  diaiaeter  of  the  positive  dectrades  and  other  festures. 
the  two  Iv-pes  of  apparatus  are  similar.  In  the  lamp  the  reluct- 
ance to  starting  was  in  some  respects  an  ohitacle;  in  the  converter 
the  whole  function  depends  upon  thi«  resistance,  and  the  invention 
ot  the  converter  was  an  extremely  inijenious  means  of  rendering 
useful  this  tronble    iiv  .  li  ir.i:ir-isi  c  rt(  the  lamp. 

Although  the  operation  of  ihe  converter  depends  upon  the  per- 
fection of  the  iieR.itive  electrode  resistance  of  the  positive  elec- 
trodes, ito  current  at  all  can  be  passed  until  the  electrode  resist- 
anCtf  of  the  negative  of  the  converter  is  overcome.  This  result 
may.  of  course,  be  accemplisbed  by  any  of  tbe  inethods  used  in 
the  mercnyvapor  lamp.  For  a  short  time  ibm  lack  of  automatic 
means  of  accomfilishing  this  purpose  eeenomieaily  at  end)  alter- 
naticm,  as  would  at  first  ghmce  appear  to  be  neeeatary,  retarded 
the  development  of  a  practical  type  of  apparatus.  Mr.  Hewitt 
soon  realtted,  however,  that  the  use  of  a  three-phase,  or  other 
polyphase  supply  of  electromotive  force  ioniii>tid  to  three 
positive  electrodes  would  return  current  from  the  negative  of  the 
converter  to  the  neutral  point  of  the  supply  and  when  once  the 
apparatus  was  started  it  would  operate  continuously,  since  at  no 
instant  would  there  fail  to  be  an  e.m.f.  in  the  r^t  directitm  - 
upon  at  le.ist  one  of  th"  positive  electrodes. 

The  announcement  of  the  polj-phasc  converter  was  made  fcl 
these  columns  on  January  17,  100.1,  at  which  time  the  charac- 
teristic^ of  the  device  were  di''cu<^scd  in  detail.  In  the  polyfihaae 
converter  there  is  never  aiqr  interruption  of  current  at  the  nega" 
live  electrode,  and,  tbereforCi  no  trouble  is  experienced  in  keeping 
the  converter  in  oontianous  operation.  In  a  simple  ainglC'plnae 
converter,  however,  the  current  would  be  iaterrBpted  at  the 
end  of  first  aliematjon,  whereupon  the  negative  ekctrode 
resistance  would  assert  itself. 

The  first  anni-,niiccment  of  .i  commercial  single-fil  r  r.  rtverter 
was  made  at  the  Ni.ifrnra  meetinK  of  the  Americ.-iri  lii^inute  of 
l-llfctrical  Engineers  in  June,  njo.r  In  this  converter  two  modifi- 
cations nf  the  simple*!  form  of  --rnijle-phase  circuit  arc  sufficient 
tr>  cause  eonIilnlou^  operaliou  Two  positive  electrodes  are  pro- 
viilrd.  CiiniKffei!  tn  the  tcrmiiiak  of  a  tr.insfo.'mer  winding  xvhosc 
middle  iKiinf  is  coniicvted  t.>  the  Wfisi'vc  electrode  of  the  con- 
verter, tints  furiuMiing  substantially  two  sincle-phase  em.Ts 
oppoMtelx  diriiteil.  conneiteil  respectively  to  the  two  positives. 
A  choke  coil  is  conni'ried  in  the  negative  lead,  the  result  of 
which  is  to  delay  the  decreasing  current  from  one  poaitive  dec« 
trade,  until  tbe  increasing  current  in  the  other  is  tulEdent  to 
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maintain  Ihc  converter  alive.  Although  the  details  of  the  con- 
verter shown  at  Niagara  have  been  somewhat  changed,  its  general 
operating  features  have  been  retained  in  the  present  commercial 
tyf>c.  It  is  with  the  constructional  features  and  operating  char- 
acteristics of  the  device  as  now  used  that  the  present  article 
deals  more  particularly. 

This  outfit  fs  primarily  a  batter)-  charging  mitfii,  and  as  such 
must  work  aKain^t  a  counter  e.m.f.,  and  must  be  provided  with 
means  for  adjusting  the  strength  of  the  current.  '1  his  latter 
function  is  accomplished  by  means  of  adjustable  inductance 
placed  in  the  supply  circuit.  An  auto-transformer  is  used  for 
adjusting  the  voltage  of  the  supply  to  that  required  for  the  par- 
ticular battery  to  be  charged,  at  the  same  time  providing  the 
neutral  point  for  connection  to  the  negative  electrode  through 
the  battery.  The  choke  coil  placed  in  the  negative,  which  is 
called  the  "sustaining  coil."  is  located  as  shown  in  Fig.  t.  By 
referring  to  Fig.  I  it  will  be  easy  to  trace  the  course  of  the  cur- 
rents in  the  auto-transformer.  Assume  for  this  purpose,  that 
this  auto-transformer  is  replaced  by  a  separate  primary  and 
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secondary,  the  secondary  winding  having  the  same  voltage  as 
the  auto-transformer  shown.  Evidently  during  all  the  positive 
alternations  one-half  of  the  secondary  will  be  passing  current 
thniugh  one  positive  electrode,  the  converter  itself,  the  sustaining 
coil,  storage  battery,  and  back  to  the  neutral  point  of  the  second- 
ary winding:  and  during  all  negative  alternations  the  other  posi- 
tive will  supply  current  through  the  c<inverter  it«clf,  the  sustain- 
ing coil,  storage  bailer)'  and  back  to  the  neutral  point  of  the 
secondary.  The  current  in  cither  half  of  the  secondary,  since 
ihi*  i*  a  transformer,  will  be  balanced  by  current  from  the  sup- 
ply in  the  primary  winding.  It  will  be  noticed  that  both  halves 
of  the  secondary  h.tvc  ibr  «.imc  prim,Tr>',  «>  th:it  though  current 
is  intermittent  in  any  part  of  the  secondary  winding,  there  is  prac- 
tically an  alternating  current  in  the  primary.  Assumini;  that  the 
tninsformer  is  chanKcd  to  an  auto-trnnsfomicr.  the  current  in  any 
portion  of  the  winding  will  be  the  vectorial  sum  of  the  cur- 
rents flowing  in  primary  .ind  secondary,  as  already  described. 
From  this  it  will  be  seen  that  no  portion  of  the  auto-transformer 
is  traversed  by  intermittent  currents.  pro\Hdcd  the  supply  voltage 
is  that  acros.s  the  po'sifivc  electrodes. 
The  efficiency  curve  of  a  mercury  vapor  converter  has  unusual 


characteristics,  since  the  energy  loss  in  the  converter  is  propor- 
tional to  the  current  and  not  to  the  square  of  the  current;  that 
is,  regardless  of  the  value  of  the  current,  the  converter  con- 
sumes a  constant  e.m.f.  of  about  15  volts  across  itself.  The 
efficiency  will  remain  constant  for  all  loads,  except  for  the  effect 
of  the  heat  losses  in  the  auto-transformer,  the  sustaining  coil, 
the  regulator  and  other  incidental  apparatus.  This  is  an  important 
feature  of  an  apparatus  which  is  often  used  at  less  than  full  load. 
It  is  evident,  further,  that  the  higher  the  direct  voltage  of  the 
battery,  the  higher  the  efficiency  of  the  apparatus.  It  is  found 
that  including  the  auto-transformer,  inductance  coil,  etc.,  the 
efficiency  of  this  commercial  type  of  vapor  converter  when  deliv- 
ering direct-current  at  115  volts,  is  about  80  per  cent 

Views  of  the  converter  in  its  present  form  arc  shown  in  Figs. 
1  and  J.  The  bulb  is  supported  in  a  circular  framework  which 
is  mounted  upon  trunnions  allowing  the  bulb  to  be  tilted  when 
desired.  The  object  of  tilting  the  bulb  is  to  cause  the  mercury 
from  an  auxiliary  positive  electrode  to  come  into  contact  with  that 
of  the  negative  electrode  and  thus  to  start  ai^  arc  which  will 
destroy  the  initial  electrode  resistance  at  the  negative,  thereby 
allowing  the  main  positive  electrodes  to  come  into  operation 
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alternately.  The  tilting  is  accomplished  automatically  by  an 
electromagnet  which  comes  into  play  immediately  when  the 
iwitches  are  closed.  A  cut-out  device  operated  by  the  main 
current  of  the  converter  serves  for  interrupting  the  circuits  to 
the  tilting  magnet  and  to  the  supplementary  electrode,  when  the 
bulb  is  in  normal  operation. 

For  the  purpose  of  controlling  the  strength  of  the  current 
there  is  used  a  reactance  coil,  the  inductance  of  which  is  vari- 
able at  will  by  means  of  a  handle  which  terves  to  change  the 
position  of  the  magnetic  core  within  the  coil  as  desired.  By  this 
means  it  is  possible  to  get  a  continuous  adjustment  of  current 
throughout  the  range  of  the  apparatus  even  with  a  wide  varia* 
tion  of  battery  and  supply  voltage. 

It  is  worthy  of  note  that,  when  the  converter  is  used  for  sup- 
plying current  to  storage  Uitteries,  it  is  impossible  for  the  bat- 
teries to  discharge  back  through  the  converter,  due  to  the  fact 
that  the  positives  electro<)e<i  cannot  become  negative  On  accognt 
of  the  presence  of  the  initial  negative  electrode  resistance.  When 
the  alternating  voltage  decreases  below  a  certain  value,  or  fails 
entirely,  the  converter  ceases  to  operate,  but  it  starts  .igain  auto- 
matically when  the  voltage  return  to  its  normal  value. 
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A  Self-Exciting  Alternator. 

Our  issue  for  last  week  contained  an  account  of  the  theory 
upon  which  depends  the  operation  of  the  sclf-cxciting  alternator 
devised  by  Mr.  E.  F.  Alexanderson  and  described  by  him  before 
the  recent  meeting  of  the  American  Institute  of  Klectrical  Engi- 
neers. We  give  below  a  discussion  of  the  practical  features  em- 
bodied in  the  construction  of  this  interesting  type  of  machine. 

The  revolving  field  of  a  loo-kw  alternator  with  its  segmental 
rectifying  commutator  is  shown  in  Fig.  I.   The  field  poles  and 
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their  windings  differ  in  no  respect  from  what  are  used  with  any 
ordinary  type  of  alternating-current  generator.  The  commuutor 
is  built  on  a  straight  shell,  and  the  segments  arc  held  together 
by  two  steel  rings  shrunk  on  the  ends  of  the  bars.  These  rings 
serve  as  an  electrical  connection  between  the  different  segments, 
one  of  the  rings  being  connected  to  every  other  segment,  and  the 
other  ring  to  the  rest  of  the  segments.  The  two  terminals  of  the 
field  winding  are  connected  to  two  segments  of  opposite  polarity, 
and  consequently  to  the  respective  end  rings.  In  this  way  the 
end  rings  can  be  used  at  any  time  as  collector  rings  for  separate 
excitation.  The  spaces  between  the  segments  are  electrically 
equivalent  to  air-gaps,  but  in  order  to  support  the  brush  mechan- 
ically the  dead  spaces  arc  filled  with  a  number  of  sm.ill  copper 
Vars  separated  by  mica  insulation. 

The  current  which  passes  through  the  commutator  to  the  field 
winding  is  derived  from  a  special  exciting  winding  placed  in  the 
«ame  slots  with  the  main  armature  winding.  The  exciting  wind- 
ing is  of  the  three-phase  type  and  is  connected  in  "star."  the 
neutral  point  of  which  is  formed  by  a  three-part  rheostat.  Thuii 
in  series  with  each  coil  of  the  exciting  winding  is  connected  a 
certain  resistance  the  effective  value  of  which  is  varied  auto- 
matically according  to  the  load.  Each  section  of  this  rtieoiitat 
is  in  effect  connected  in  circuit  also  with  one  coil  of  a  three- 
phase  series  transformer,  the  primary  of  which  carries  the  load 
current. 

The  circuits  as  joined  to  one  section  of  the  rheostat  are  indi- 
cated in  Fig.  2.   The  series  transformer  sends  a  current  through 
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the  rheostat  in  a  direction  more  or  less  opposite  to  the  field  cur- 
rent, thereby  eliminating  the  proper  proportion  of  the  voltage 
drop  in  the  rheostat  The  elimination  of  the  voltage  drop  m 
the  rheostat  ch.inges  over  more  or  lesi  of  the  field  current  from 
the  rheostat  to  the  scries  transformer.  The  secondary  current 
of  the  series  transformer  is  in  phase  with  the  line  current,  while 
the  field  current  is  practically  in  pha-c  with  the  volt.ige.    1  he 


amount  of  boosting  in  the  field  current  will,  therefore,  depend  not 
only  upon  the  value  of  the  secondary  current,  but  also  upon  the 
power  factor  of  the  load.  .\  function  of  the  rheostat  which  i* 
just  as  important  as  the  field  control  is  its  influence  on  the  com- 
mutation, as  explained  in  our  last  issue.  .•Vs  far  as  commutation 
is  concerned,  the  full  resistance  of  the  rheostat  may  be  considered 
as  always  being  in  circuit,  although  the  larger  part  of  the  field 
current  may  flow  through  the  scries  transformer. 

rhe  commutation  consists  in  changing  over  the  direct  current 
from  one  phase  of  the  exciting  circuits  to  another,  and  should 
occur  a  little  later  than  at  the  moment  in  which  the  induced 
voltages  are  equal  in  the  two  phases  undergoing  commutation. 
The  moment  of  commutation  should  be  deliiycd  to  such  an 
extent  that  the  difference  in  voltage  between  the  two  phases  be- 
gins to  force  through  the  completed  circuit  formed  by  the  two 
phases  and  the  rheostat  a  cross  current,  which  is  superimposed 
on  the  field  current,  and  will  weaken  the  current  in  one  of  the 
phases  and  strengthen  it  in  the  other  phases,  so  that  one  of  the 
phases  will  carry  the  entire  current  and  none  will  pass  through 
the  brush  which  is  leaving  the  segment. 

It  is  slated  that  these  machines  have  shown  favorable  results 
in  parallel  operation  with  ordinary  machines,  and  also  with  other 
self-exciting  alternators.  The  machines  can  also  be  used  as  syn- 
chronous motors.  .A  scH-exciting  synchronous  motor  can  be 
either  shunt  connected  or  compounded.  Compounded  synchronous 
motors  will  be  found  to  be  especially  useful  for  boosting  the 
voltage  at  the  ends  of  long  transmission  lines.    In  this  case  the 
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series  transformer  which  is  used  for  compounding  is  connected 
in  series  with  the  main  line,  so  that  an  increase  of  current  in  the 
rest  of  the  system  raises  the  excitation,  with  a  consequent  in- 
crease of  leading  current  in  the  synchronous  motor. 

The  method  of  starting  a  self-exciting  synchronous  motor  is 
the  same  as  that  of  starting  an  ordinary  synchronous  motor  until 
the  speed  approaches  synchronism.  The  ordinary  synchronous 
motor  is  an  induclion  motor  brought  up  to  an  approximately  syn- 
chronous speed  through  the  inductive  relation  of  .slator  and  rotor 
windings.  When  the  field  is  excited  the  revolving  part  receives 
alternately  positive  and  negative  impulses  as  the  poles  slip  over 
the  synchronous  positions,  until  one  positive  impulse  is  strong 
enough  to  pull  the  machine  into  step.  In  synchronizing  the  self- 
excUcd  synchronous  motor,  the  same  phenoniena  will  occur  as  in 
the  self-excited  generators.  When  the  torque  due  to  inductive 
effect  begins  to  decrease  on  account  of  the  decrease  of  slip  the 
excitation  impressed  through  the  commutator  becomes  active, 
and  the  field  vvill  rweive  a  series  of  impulses — all  in  the  same 
direction — which  increase  in  strength  with  the  decrease  of  slip 
until  synchronism  has  been  reached. 

The  f.ict  that  the  machines  described  have  p.issod  the  c.vperi- 
mental  stage,  and  (hat  one  of  the  leading  electric  concerns  is 
manufacturing  Ihom  as  standard  apparatus,  gives  promise  that 
more  data  rcRarding  the  practical  and  commercial  operation  will 
soon  Ik  availatile. 
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Automobile  Mercury-Arc  Rectifier  Set. 

The  accumpanying  illustration  »liou»  ;i  incrcur)'-arc  rectifier 
set  iiiMalled  by  the  British  Thomson- Houston  Company  installed 
for  charging  automobile  storage  Latteries  from  alternating-cur- 
rent supply  niain^.  The  principal  parts  arc  the  panel,  lube  and 
holder,  and  cam|>ensatory  reactance. 

The  panel  is  of  slate.  4  ft.  x  j  ft.  x  i.'i  in.  with  *)i-in.  bevel, 
mounted  on  i-in.  supporting  piprs.  It  contains  a  xoltmeicr.  am- 
meter, double-pole  switches  for  connecting  to  battery  and  alter- 
nating-current main>.  and  the  necessary  double-pole  and  single- 
pole  switches  for  .starting  and  »|)vratirg  the  rectifier.  Fnses  and 
circuit  breaker  are  supplied  for  protecting  the  rectifier  against 
heavy  overloads.  A  starting  resistance  is  mounted  on  one 
of  the  pipe  >up|>iirts,  and  is  cunuvcted  in  multiple  with  a  pilot 
lamp  mounted  nil  the  fn-nt  of  the  btiard.  The  starting  resistance 
is  used  to  start  the  rectifier  before  the  load  i»  thrown  oit.  The 
pilot  lamp  connected  in  shunt  across  the  starting  renisiance  re- 
mains  lighted  until  the  load  is  substituted  for  the  starting  resist- 
ance. 

The  mercury  vapor  tube  has  two  anodes,  one  cathode  and  one 
Starting  anode,  and  is  provided  with  metal  caps  for  the  lermi- 
n»\i,  which  protect  the  electrodes,  thus  reducing  to  a  minimum 
the  liability  to  breakage  and  burn-out.     The  leads  from  the 
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anodes  arc  connected  to  a  compensating  reactance,  while  the 
lead  from  (he  cnthode  forms  the  positive  side  of  the  direct - 
current  circuit.  The  holder  consists  of  a  moving  member  mount- 
ed on  the  face  of  the  p.inel  and  provided  with  spring  clips 
for  holding  the  tube.  Terminals  for  connecting  the  various 
parts  of  the  tube  to  the  panel  are  mounted  on  the  panel. 

The  compensating  reactance  is  cotmected  directly  across  the 
alternaling-current  supply  main*  and  is  either  mounted  on  the 
back  of  the  panel  or  placed  on  the  tloor  under  the  panel.  Lead^ 
are  brought  out  from  the  reactance  to  a  dial  switch  mounted  on 
the  front  of  the  panel.  By  means  of  this  swilcli  the  voltage 
and  current  may  be  varied  within  Ihe  limit*  of  the  rectifier.  A 
tap  is  brought  out  from  the  center  of  the  reactance  and  forms 
the  negative  side  of  the  cruitinnous  current  circuit. 

The  complete  outfit  occupies  a  floor  space  of  approximately 
a4xiH  in.,  and  is  76  in.  high.  This  type  of  rectifier  i*  designed 
for  operation  on  either  lio  or  2JO-volt.  50-c>cle.  allcrnaling-cur- 
rent  circuits.  It  has  been  foinid  that  for  batteries  requiring  a 
range  of  voltage  from  ^5  to  115  volts  continuous  current,  approxi- 
mately 330  volls  alternating  current  will  give  the  U-st  results, 
while  for  smaller  batteries  rei|uiring  a  range  from  ifi  to  45 
volts  continuous  current.  approxim.Hely  110  volts  alternating  cur- 
rent is  most  satisfactory.  TIm"  direct-current  voltage  may  be  said 
to  rargc  from  approximately  20  to  55  per  cent  of  the  applied  al- 
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tcrnating  supply,  according  to  the  connections  used ;  while  the 
alternating  current,  under  similar  condilion.s,  is  from  40  to  65 
per  cent  of  the  delivered  direct  current.  The  outfits  operate  sat- 
isfactorily on  any  frei|Utiicy  from  25  to  150  cycles.  The  efJi- 
ciency  of  the  mercury  arc  rectifier,  on  account  of  a  conslani  loss- 
of  approximately  15  volts  m  the  arc,  depends  largely  on  the 
direct-current  voltage  used.  Thus,  although  the  cfheiency  is 
only  about  60  per  cent  at  30  volts  output,  it  is  Ho  per  cent  at  tlj 
volts.  The  shape  of  the  efiiciency  curve  ditfers  from  that  of  the 
motor-generator  set  in  this  important  particular,  namely,  that 
the  efficiency  at  partial  loads  is  as  high  as  the  full  load  efficiaicy. 
The  same  is  true  of  the  power- factor,  which  i«  c.\trcmely  higb 
for  a  converting  apparatus  of  Ihii  capacity  and  seldom  falls  be- 
low 90  per  cent,  and  often  considerably  exceeds  this  value. 

W'herc  it  is  desired  to  charge  at  a  higher  rate  than  30  amperes, 
it  has  been  found  that  two  or  more  rectifiers  can  lie  operated  in 
multiple  very  satisfactorily.  The  si,indard  panels  are  readily 
adaptable  for  multiple  operation  by  a  few  slight  changes. 


High- Pressure  Blower. 


.\u  interesting  form  of  high-pressure  air  blower  is  shown  in 
the  accompanying  illustration.  The  blower  consists  of  a  cast-iron 
shell  or  housing  in  which  are  two  rotating  members  or  "rotors." 
One  of  these,  the  impeller,  which  revolves  in  the  larger  portion 
of  the  casing,  docs  the  real  work  of  compression.  The  olh;r 
rotor,  known  as  the  idler,  does  no  work.    It  sticcessively  provide* 
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spaces  or  chambers  of  proper  shape  at  the  desired  points  in  the 
revolution,  so  that  Ihe  impeller  blades  may  return  to  the  suction 
side  of  the  blower  without  allowing  the  escape  of  compressed  air. 

The  idler  or  drum,  revolving  in  the  smaller  part  of  the  casing, 
is  symmetrical  and  has  a  periphery  nearly  a  crmiplete  circle.  It 
consists  of  three  hollow  vanes  or  blades  cast  in  one  piece  with 
the  shaft,  and  is  turned  at  the  same  speed  as  the  impeller  bjr 
means  of  two  spur  gears  running  in  oil  and  encased  for  protection 
against  dirt  and  accident. 

The  impeller,  mounted  on  (he  driving  shaft,  is  made  up  of  thre« 
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diamond-shaped  Uirs  or  blades  and  a  central  web  which  is  keyed 
to  the  steel  shaft.  .\s  it  revolves  three  separ.He  pockets  are 
fonned  m  the  annular  space  Wtween  the  shell  and  a  core  ex- 
icnded  lengthwise  of  the  lower  part  of  the  casing. 
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Air*at  itnosphcrc  pressure  oiiteriiig  the  blo'.MT  -ii  tlie  int.ikc 
is  mcoesthrdy  imprisoned  in  the  three  pockcis  lurincd  hy  the 
three  blades  of  die  revolvinc  impeller  and  discharccd  ut  any 
desired  prcMore  up  to  ten  pounds  per  sqnire  inch.  The  volniae 
of  free  air  delivered  varies  direcdy  with  the  itnmVer  of  revoltt- 
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ttons,  whilr  the  pressure  varies  with  the  resistance  met  in  the 

delivery  pipe. 

The  principle  vipon  wliicll  tlie  blu'^er  operates  is  clearly  ••howa 
by  sectional  views  of  Figs,  j  and  4.  This  blower  is  manufac- 
tured by  the  B.  F.  Stnrtevant  Compaiqr,  Hyde  Parle,  Mass. 


Crocker-Wheeler  Annual  Conventiun. 


The  annual  meeting  of  the  heads  nt  departments  and  of  branch 
offices  of  the  Crockcr-Wbceler  Company  was  held  recently  at 
Ampere,  N.  J.,  when  there  was  3  lame  ttathering  from  all  parts 

of  the  country.  The  hnsine=s  procecdintjs  were  conducted  at  the 
Anipire  factones,  and  on  January  25.  tlie  gotu'emen  in  attend- 
ance uere  Riirsts  of  Dr.  S.  S.  Wheeler,  president  of  the  company, 
at  dinner,  at  the  University  Chib.  New  York  City. 

The  record  of  the  year's  business  n.s  shown  by  the  annual  re- 
ports of  the  branch  nwnaiers  of  the  Crocker-Wheeler  Ompaay 
indicates  not  only  an  increaie  over  the  business  of  1904,  but  an 
increase  over  that  of  the  year  1003.  which  was  up  to  that  time  the 
record  year  of  the  company.  Tlie  progress  of  the  company  has 
been  marked  in  the  alternating-ciirreiit  field,  and  it  ha>  also  m.Tin' 
tained  iu  enviable  place  in  the, direct-current  field.'  During  the 
past  year  ^  company  has  developed  a  line  of  core-type  trans- 
formers the  first  publication  in  rqtard  to  which  appeared  in  the 
Electricat.  WoRi.n  of  Janaary  6.  and  which  ha*  been  commercially 
introduced  .lurr,^     Tin.'  ;irMv;„x-i-  t'.ir  .1  very  greatly 

increased  Inismess  during  igo6  were  considered  UriRlit  by  all  the 
branch  managers  present.  Great  satisfaction  was  expressed  with 
the  line  of  transformers,  and  much  is  expected  from  two  other 
new  line*  of  electrical  madilnery  that  die  company  is  about  to 
put  on  the  market 

.^mong  those  present  were  F.  \V.  Krcps.  W.  C,  Applcton,  H. 
M  r,.i5sman.  II.  Fuller.  R.  .V  Schroder.  S.  Russell,  Jr.,  C  W, 
Startsman,  J.  R  Wilson.  H.  A  Brown.  H.  J.  Sage.  H.  C.  Petty. 
H.  C  Baker.  Harold  Loiuas,  R.  \.  C.  .Barnes,  H.  B.  Husscy. 
Julian  Roc,  L.  M.  Ward,  Rodman  Gilder,  C  N.  Wheeler,  M.  £. 
WeissUatt.  J.  S.  Homer.  E.  Heltmann,  A.  Hartmann,  W.  F. 
?ul|;van.  H  Pik'er,  J.  R  Milliken.  H  T..  Patterson,  W.  L 
Brownell,  A.  L.  Dorcniu.s,  S.  S.  Wheeler.  G.  S.  Dunn,  W.  A. 
DoMe,  F.  B.  De  Gress  and  G.  W.  Bower. 


High-Speed  Corliss  Engines. 

The  Hoovcn.  Owens,  Rentschlcr  Company,  Hamilton,  Ohio, 
has  recently  placed  upon  the  market  a  type  of  Corliss  valve  en- 
gine especially  designed  for  diti.ol  c  i.ni  ..i  Mn  with  electric  pen- 
erators.  This  type  of  engine  is  made  from  the  regular  Corlijs 
patterns  with  the  exception  that  the  strokes  are  shorter,  the  dash- 
pots  are  eliminated,  the  valve  gear  is  directly  driven  and  the  fov- 
enwr  is  of  the  niertia  type  located  in  the  fly-wheel. 


The  range  uf  speed  for  this  type  of  engine  will  be  from  IJ5 
to  300  r.p.m.  These  engines  will  be  made  in  all  sues  from  30  hp 
up  in  the  single-cylinder,  tandem  and  croM-componnd  ^rpes  of 
both  ti»e  horizontal  and  vertical  st\!c*. 


Strain  Bushings  for  Sockets. 


The  Frank  H.  Stewart  Electric  Ca,  35  N.  7th  Street.  Phila- 
delphia, is  placing  on  the  market  a  new  device  known  as  "Kno- 

strain"  bushings,  designed  to  take  the  strain  off  electrical  con- 
nections in  Ji-in.  sockets  and  ceiling  rosettes.  The  latter  type 
can  also  be  used  as  a  handle  bushing.  The  bualiings  are  made 


sraAiK  ausBiNOS. 

in  ttm  pieoes  with  corrugated  grooves  so  arranged  that  they 
firmly  grip  ordioafy  lamp  and  show  window  cord  and  act  as 
ail  insulator  at  the  same  time  The  underwriters  naturally  favor 
the  use  of  a  devke  that  overcomes  the  knotting  of  cords  as  now 
practiced.  The  apparatus  as  applied  to  aodcets  is  here  shown  com- 
plete and  in  section. 

-    -  ^  _    _  _ 

Soldering  Flux  Tube. 


The  Climax  Manufacturing  Company.  Boston,  iv  placing  on 
the  market  a  soldering  paste  contained  in  a  collapsible  tube  pro- 


.MLTIIOU  OF  fSING   Fl.U.'t  TUBi:. 


vided  with  a  stiff  aluminum  spout  The  outfit  can  thus  be  car- 
ried in  a  podcet  like  a  screw  driver,  and  the  aluminum  spout 
altows  the  paste  to  be  applied  directly  to  the  joint  at  the  same 
thne  as  die  solder,  as  iiluatrated  in  the  accompanying  cut. 


biyiii^ed  by  Google 
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Industrial  and  Commercial  News 


THE  WEEK  IN  TRAOE^Rc4«ten  b»vc  become  reconciled 
lo  the  miU  wmier  wcttbcr  and  an  now  giving  nior«  attcntioD 
lo  wrinf  trade,  in  wbich  ttier«  is  ■  decided  activit}-.  The 
■ence  of  kvctc  and  sudden  trealhcr  dianges  fast  been  beoetkiai 
fo  far  to  the  wintCT  wluai  crop,  v^hich  docs  not  slmw  any  ili 

.  effects  from  tihe  lai  k  of  inov,  c>jverini<.    (.ieticral  uidiutry 
favored  by  ttae  weather  cuiidition».  but  the  demand  for  anthra- 

'  ette  coal  ii  sladi,  an>l  bituminous  is  lower  in  |»rice.  Collection* 
arc  reported  irregular,  and  mowy  is  liiN.v.  Thcro  is  great  activ 
It}  in  building  Operation*  due  to  the  continued  mild  w.ratlicr, 
and  this  despite  record  prices  for  buildini;  maUTial.  Lumber, 
paints  and  h;ird«Hre  arc  lieiuriiUy  active.  Lack  of  car's  ami 
vessel  room  checks  Southern  .shipments.  In  the  iron  and  sled 
markets  ihcrc  is  a  heavy  demand  for  slrnciiiral  shaiws  and  Itir 
■>teel  rails,  >ale5  of  the  latter  durinp  the  week  amounting  to 
80,000  tons  and  for  the  month  of  January  over  250,000  tons. 
Official  figures  show  that  Ji,V)i,3ik>  tons  oS  pijj  iron  were  pro- 
duced in  1905.  6,49J^U7  more  than  m  l<jii;  1  In  ;:  cT<asc  in  10 
years  was  166  per  cent.  The  domestic  maikti  tor  electrolytic 
and  lake  ctipjHr  of  the  best  brands  is  firm  at  iS^itc.  Ljrgc  pro- 
ducers whi:^  dispose  of  more  than  a  third  of  America's  producl.s 
of  electrolytic  slabs  and  bar>  '1I  .is  their  opinion  that  i87^;C. 
will  lie  the  ruling  price  for  months  10  come.  Casting  copper  in 
small  lots  is  reaching  the  hands  of  metal  dealers  It  is  quoted 
at  185  jc  to  iSfic.  It  turns  out  th.<l  the  amount  of  copper  coming 
back  from  China  has  been  greatly  exaggerated  by  tlic  London 
bears  at  the  London  Metal  Exchange.  Consumption  goes  right 
ttfedf  at  a  qindi  vace.  and  manufacturera  continue  to  receive 
orders  ior  their  iinialied  tondiict  to  an  extent  whieli  indicatas 
a  bright  and  bealttigr  aitnatioin.  Copimr  for  electrical  cqnipnem 
will  imdonlMBdly  be  in  greater  deinand,  as  the  rapid  develop- 
ment of  new  projecit  in  Ibis  field  will  rcqnire  plentifnl  supplies 
of  the  metal,  ticctric  power  of  all  descriptions  is  being  sub- 
stituted Car  old  methods  and  being  introduced  on  u  i^rale  sug- 
gestive of  heavier  requirements  of  copper  for  electrical  pur- 
poses.  Boston  advices  state  that  the  copper  market  is  dull,  but 
the  metal  situation  has  not  lost  one  whit  of  its  strength.  Lake 
and  elecrolyiic  are  held  at  i8<i  to  18^  cents  by  .til  the  important 
producing  intereits.  .Mmost  no  sales  are  being  made,  either  at 
these  or  lower  prices.  Knily  80  per  cent  of  all  the  copper  that 
can  reach  market  in  February,  March  and  .^pril  has  been  sold. 
It  is  believed  that  the  remaining  30  per  cent  will  be  sold  be- 
fore it  is  ready  for  delivery.  There  is  no  siftn  of  atiy  decrease 
in  consumption  nrnd'fretl's  reports  J-'S  business  failures  during 
the  week  eiidiiu:  l-^f  rnify  I,  against  JTO  the  week  previous  and 
339  in  the  corresponding  week  last  year.  January  returns  show 
more  failures  and  larger  liabilities  than  a  year  ago.  There  were 
I,2t3  suspensions,  involving  $i5j(x>.i8S,  an  increase  of  I  per 
cent  in  number  over  last  year,  and  of  Jt8  per  cent  in  failure 
damage.  Compared  with  Jamiarv.  igoj,  the  number  shows  an 
inci  :i-<  i  i  S  {wr  cent,  but  the  liabilities  are  no  per  cent  smaller. 

APPARATUS  FOR  ATHENS  TROLLEYS.— United  State* 
Consul  Horton,  of  Athens,  reports  on  the  electric  tramway  ex- 
tension for  Athens  and  Pirn?us.  to  he  developed  from  the  present 
horse  and  steam  system  by  Franco-Belgian  capitalists.  Delay 
u  n !  r.Ttitcd  in  granting  the  new  concession  because  of  the  change 
111  r.reck  ministry,  all  such  matters  having  to  be  ratified  by 
the  Chamber  of  Deputies.  The  present  25-milc  line  wil!  !.r 
transfonned  into  a  30-milc  electric  line,  with  60  (cr  .cvt  ui 
double-tracked.  The  electrical  apparatus  will  be  manufactured 
in  Paris  by  the  Thomson-Houston  Company.  Further  informa- 
tiim  can  be  secured  from  G.  S.  .\lhanese,  care  the  Greek  Electric 
Company. 

TELEPHONY  FOR  RAILROADS —  Ihe  International  Tele- 
phone Manufacturing  Company.  t>f  Chicago,  has  recently  fur- 
nished for  the  St.  Louis  &  Springfield  Railway  Company  and 
the  Illinois  Traction  Company,  an  up-to-date  modern  switch- 
IviaH  ctjuipmcnf.  .iiyecially  .TrranKcd  for  despatching  service  for 
tl:.  :r  riiiii  i:F„-f;  5: ;i ■.  : ■  • ; i n  I  J,  Tlti*  board  is  of  the  desk 
type  with  special  top  cabiiif-t  and  is  so  constructed  as  to  enable 
the  attendant  to  supcrvi-i  . n  iiilly  the  despatching  of  trains 
over  the  various  liiiea.   The  International  Company,  during  the 


past  year,  has  made  quite  a  specialty  4>f  fumirilitlf  Ibis  class  of 
iipparaliij  for  intcrurban  lines. 

MAVY  Sl'PPLlES.— Bids  will  be  received  until  February  13 
at  the  Uureau  of  Supplies  and  .\cconnts,  Navy  Department, 
Washington,  D.  C  ,  to  fuinish  :it  the  navy  yards  at  Portsmouth, 
X.  II..  Uosion,  .\la.si.,  Newport,  R,  I,.  New  York,  N.  Y.,  League 
Island,  Pa  ,  Washington.  D  C,  and  Norfolk,  Va ,  a  quantity 
of  naval  supplies  as  follows ;  Schedule  344,  drum  controllers,  arc 
lamps,  etc,  electrical  supplies,  etc.;  schedule  JIS,  rheostats,  con- 
tact makers,  etc. ;  schedule  3.16,  motor,  incandiesccnt  lamps,  etc 
.Applications  for  proposals  should  dccignBle  the  adiednlcs  desired 
ny  number,   f  I.  O.  B.  Harris,  Payniaster-General,  U.  S>  N. 

ALLIS  CHALMERS  MOTORS  FOR  COAL  FIELDS^We 
note  the  iiistalbition  01  a  new  ;\llis-Chalm^s  electrical  power 
plant  equipment  for  the  .McKell  Coal  &  Coke  ComMIQr,  of  Glen 
Jean.  W  Vs  ,  at  its  properties  at  Kilsyth.  West  Va.  Tile  flitw 
equipment  will  consist  of  a  26-in.  by  42-in.  heavy  duly  A11la<-Chal-' 
mers  engine  and  generator  unit,  500  kw,  cycles,  with  switcb- 
board.  lightning  arrester,  rotary  emvertcr  and  transfoimer  cqtiip- 
meiit  complete.  The  AlUs-Chnfaiicrs  Cbmpanor  will  Mperhilend 
the  crccboa  of  the  pbnt  at  Kil^^  and  the  substations  whidi 
ire  expected  to  be  ready  for  Operation  m  April 

ALLIS-CHALMERS  SALES.— Recent  nics  of  Allit-Oal- 
men  electrical  apparatus  to  prominent  Wisooosin  fifnu  incltMU 
r.  generator  to  the  Oeamefy  Package  CDmpatiy,  Lake  Mills. 
Wis.;  a  generator  with  switdiboard,  etc^  to  tibc  Badger  Brass 
Company.  iGenoiha,  Wis^  Md  ienentws  to  F.  Hanrin,  et  aL 
Spooncr,  Wis.  The  fiuihia  office  of  the  AUit'Clnilmers  Com- 
pany reports  the  recent  sale  of  a  lOfr'kw  type  T'  generator  to 
the  Magnn*  Beck  Brewing  CompenTi  Buffalo,  aad  two  100-kw, 
type  T  genenrtors  to  t&  Robertaoa  Eieclrical  Constmction 
Ornqmny,  niao  61  JMSsia. 

THE  ALLIS-CHALMERS-BULLOCK.  LTD,  liontreal,  the 
Cmadian  representative  of  the  American  Compmy,  leeeived  re- 
ccMly  an  order  from  the  Ouiadian  Fortj^-Mile  Gold  Dredging 
Company,  of  Torantoi,  Can.,  Ibr  a  special  gold  dredge  equipped 
contplete  with  gjj  cn.  ft.  bnckets.  The  contract  coven  tbe  entire 
nmchineiy  equipment  oontpleK;  ready  for  operation,  indndinf 
eleetrie  light  plant,  two  boilers,  no  hp  each,  enginea,  pumps,  etc- 
Thc  dredge  will  be  ready  for  use  early  m  May. 

APPARATUS  FOR  GROTON,  CONN.— The  horongh  of 
Groton,  Conn.,  has  recently  hislalled  a  municipal  plant  fram  the 
Crodter-Wbeeler  Coropaay.  of  Ampere^  N.  J.,  as  follows:  One 
K.V.A.  engine  type  dtemator  and  13  kw  belled  exciter,  the 
siritchboard  and  an  llldttction  motor  of  its  own  manufacture; 
the  whole  to  be  set  up  before  May  1.  The  current  generated  will 
be  used  in  lighting  the  town  of  Groton  and  vicinity,  and  for 
drivmr  the  municijnl  water  works  pnmps. 

THE  ROBINS  CONVEYING  BELT  COMPANY,  of  New 
Voifc,  has  recently  secnrcd  an  order  from  dte  Imperial  Japanese 
na\7  for  a  l»-incb  hdt  conveyor  for  its  arsenal  at  Tokio.  Among 
niber  orders  dte  Robins  Company  now  has  on  hand  is  one  from 
the  -Solvay  Process  Company,  of  Syracuse,  for  conveyor*  for 
Its  stone  cmahing  plants,  and  one  from  its  agents  in  South 
Africa  for  a  eonveyor  for  use  in  tailing  stacker  in  one  of  tbe 
large  add  mines  in  ilie  Rand. 

SHIP  WIRELESS  EQUIPMENTe-The  Panama  8at1n»d 
have  anthorired  the  Atlantic  De  Forest  Wireless  Company  to 
instal  their  wireless  telegr-tph  sy.stcm  on  the  steamers  Admnce 
and  Vitiancf,  so  that  the  whole  fleet  now  plying  between  New 
York  and  Panama  will  thus  bo  equipped.  The  Dc  Forest  Com- 
pany has  also  equipped  recently  the  Ligmitr  of  the  J.  M.  Guffcy 
Petroleum  Company  plying  South, 

THE  ^^LWAUKEE  ELECTRIC  RAILWAY  ft  UGHT 
COMP.XNV  is  iitslalling'ten  soo-hp  EdgCfflOCe  boilers  in  (he 
basement  of  its  new  office  building  in  Milwaukee.  These  boilers 
will  furnish  steam  for  a  central  healing  system,  and  during  the 
peak  of  the  lighting  also  will  Sttppty  Steam  for  three  1,500-kw 
turbo-Iighting  units  which  the  company  has  just  ordered  from 
the  .Mlis-Clialiners  Compativ. 

APPARATUS  WANTED.-Thc   city   of  Crowley,    La.,  is 
•n  the  maiket  for  a  aoo-kw  single-phase,  tjj-cyclc.  i.too-volt 
Kenerator;  and  a  second-hand  machine  will  be  purchased  if  in 
proper  condition.    Mr.  A.  Durio,  the  superintendent  of  Ihe  city 
lighting  and  water  plant,  would  like  to  receive  bids  with  details. 
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THE  WEEK  IN  WALL  STREET^There  wai  ■  betvy 
break  in  prices  on  the  stock  market  early  in  the  week  from 
which,  however,  thfre  was  a  sharp  recover}-,  and  tX  the  elow 

the  market  was  firm  in  tone.  There  was  strength  in  the  United 
Stales  Steel  stocks  as  a  result  of  the  favor  with  which  the  figures 
of  the  December  i|ii.irtcr  aiul  cf  the  vcar  were  regarded  by  the 
tra<lcrs.  Standard  railroad  stiKks  wtic  fairly  uniform.  Electric 
M;nintii'>  were  weak  and  neglected,  comparatively  little  business 
bciiiK  iliiiu'  Both  the  Allis-Chaliners  issues  declined  I  point, 
coiiimuti  clu>;nt;  at  .'4  ;iiid  preferred  at  6j.  General  Electric  fell 
to  1/2  duniift  the  wrck,  but  recovered  some  of  the  loss  and 
closed  at  I75'4,  which  is  a  net  decline  of  2  puiiits.  .Westing- 
house  closed  at  the  lowest  price  of  the  week — iC6 — this  being  a 
IK  I  loss  of  2  points.  Although  there  was  an  active  business  in 
Brooklyn  Rapid  Transit  the  course  of  prices  was  downward,  86H 
being  the  closing  quotation,  a  decline  of  5  points.  Metropolitan 
Street  Railway  k»t  4  points,  closinB  at  near  the  lowett  ^ot*- 
tkm  of  the  wedi,  \ic^  and  Intemomiigli  Rqrid  Tcanrit  hwt 
a^i  the  dosing  prijoe  being  333^  The  telcgnijpli  stocks  sbow 
gains  on  the  week's  business.  Western  Unioin  dosing  at  gjHi 
an  advance  of  and  American  Telegraph  &  Cable  at  93,  a 
net  gain  of  3  points.  American  Telephone  &  Telegraph  was 
steady  at  IJ9,  closing  at  that  figure,  which  represents  a  decline 
of  2  points.  On  the  curb  market  Mackay  Companies  closed  at 
6o'j.  n  ntt  kiss  of  2  points.  The  principal  feature  of  the  week's 
trading  on  the  curb  was  a  sharp  rise  of  more  than  13  points  in 
United  Copper  common  stock,  to  a  new  high  record.  The  pre- 
ferred rose  half  as  nmch.  Pools  in  the  other  copper  stocks  took 
the  I ijifuirtunity  to  run  up  their  .sprrialtics  5.0  as  to  get  a  bctltr 
chance  to  distribute  them.  But  at  the  end  of  the  week,  as  many 
"coppers"  showed  declines  as  advances.  United  Copper  lost 
<;omc  ground  in  the  absence  of  confirmation  oi  the  reports  about 
its  absorption  by  the  Amalgamated  Compaxqr.  Contracts  for  new 
Intcrborough  Metropolitan  slocks  were  weak,  as  a  result  ot 
some  dis.satisfactian  with  the  plan  and  misgivings  in  regard  to 
the  financial  poisition  of  the  Metropolitan  Secnrittes  Gunpany. 
Following  are  die  dosing  qnotations  on  the  Stodt  Excbuigc 
Febniaijr  6: 
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OTTAWA  TROLLEYS  ANNUAL.-Presidcnt  T.  Abeam  is 
able  to  make  a  splendid  showing  for  the  Ottawa  (Can.>  Electric 
Railway  Company  last  year,  'ihe  statistical  statement  of  the 
company  from  the  year  iS")!  to  i(xi5.  inclusive,  presented  at  the 
recent  anniin'i  nietting.  was  very  complete  and  most  interesting, 
showiitjj  the  great  strides  annually  made  by  the  coinjiany  since 
its  inception.  Fur  f>ur|i"s<-  of  lump.iri'ii n  the  business  of  the 
old  horse  car  line  was  pro<l:uci!.  which  -houid  that  in  the  year 
1885  the  total  cTrniiiK^  nj  th<'  ( htaw.i  City  I'aNvi  nkiei  Railway 
Company  (horse  carsl.  were  SlO.iSh.  and  the  number  ot  pa.ssen- 
gers  carried  was  .18,1.720.  Ten  years  later,  in  1805,  the  Ottawa 
Electric  Railway  Company  carried  4,583,000  passengers,  and  its 
recdpts  swelled  to  $2i2,iOoa  During  the  past  year  tlie  number 
^  passengers  carried  was  9,891.000.  and  the  receipts  increased 
mofc  than  no  per  cent  to  $449.6.13.  the  net  profit  for  the  past 
year  being  143/to  per  eent,  from  which  10  per  cent  was  paid  in 
dividends  and  bOMUS.  leaving  $t4Mo  to  be  applied  to  tiie  reduc- 
tion of  plant  and  profit  and  toss  accounts.   The  a>-stem  was 


operated  at  a  net  iimtit  of  \.\  310  per  cent,  said  to  be  the  largest 
pereentage  shown  by  any  Canadian  road. 

BELL  TELEPHONE  GKOW  111.— During  the  past  three 
^rt  the  outstanding  capital  i>took  of  the  American  Telephone 
ft  Tdegnph  Company  has  increased  from  %tifli2^v»  on  Janu- 
ary I,  1903,  to  $131,551,400  on  Januaiy  1,  190^  a  gain  of  $43.- 
715,300,  or  49  per  cent  In  the  amc  tine  die  growth  m  the 
number  of  stodchoUen  has  more  than  kept  pace  with  tlMt  in- 
crease in  the  amount  of  stocic  Stodcholders  on  Jannaty  l,  1916, 
numbered  17.565,  against  10^02  on  January  i.  190^  a  gain  of 
6.763,  or  6j  per  cent.  The  following  table  gives  the  ntunber  of 
stockholders  as  of  January  i,  1903.  igo4  and  1906,  and  the  amount 
of  capital  outstanding  on  those  dates,  together  with  the  average 
number  of  shares  held  by  each  stoddwlder: 

Avar.riwraa 

OotMandiag  No  of  per 

icafital  iMck.         si'x-khni.Jcr.  MecMwIder. 
an.  I.  190)   ^.SAlM  io,Soi  tt.i 

■n.    iJ7,6a«M  IS.M*  Bik-Z 

aa.  I.  ISM    iJMSi.4a»  *M"S  74-* 

The  avenge  faohUoga  per  stocikbdider  have  decreased  6.5 
shares,  which  indicates  a  constantly  growing  constituency  of 
shareholders. 

CLMIU.RI.AND  TELEPHONE.— The  Cumberland  Tele- 
phone CMiiipany  has  issued  its  fuU  pamphlet  report  for  the  year 
ending  December  31,  1905: 

tS«|.  >9t>4.  isas-       .  ■9°-' 

CroM   94.<S*.4a3       tA.aij.tlf  9j,4l«k04t 

KxjicrM-s    a,976.Q7i         i.sSj.Soy  »,\7^*9 


»3.070.i63 
3.o6«,i8.« 


Nit   $1,679,450 

Itiirmt  and  UMIioil. .  jjo,ib6 

Suri'Uu   I,J59'}14 

Dividend*   ^40,691 


»I.4-«>.309 

1, 1 74,167 
818.674 


$1,309,123 

I,a4u,u93 
766,381 


$1,001, 979 
319,814 
782.165 


  •4i>.S»t        NSSUSa        «a7S.7io  $isl»9te 

DIVIDENDS.— Directors  of  the  North  American  Coflapaiiy 

have  declared  the  regular  dividend  of  I'i  per  cent  on  the  stock 
nf  the  c(.i-,i|i.:ny  It  is  payable  March  i.  The  directors  of  the 
lVniis>lvaiua  1  clephone  Company  have  declared  a  quarterly 
duideiKl  on  I' J  per  cent.  Directors  of  the  .\merican  Grapho- 
phoiic  t'onipany  ha\e  declared  a  (luarteriy  dividend  of  xH  per 
cent,  payable  March  15,  to  stockholders  of  record  March  1  l  lie 
direitors  of  the  Philadelphia  Company  declared  the  regular 
semi  annual  dnidend  of  3^  per  eeut  oo  the  preferred  stock, 
pay.tble  March  1. 

WESTERN.  ELECTRIC  REPORT.— According  to  the  annual 
report,  the  gross  cammgs  of  the  Western  Electric  Company  for 
last  year  were  $44,146,000^  an  increase  of  j6  per  cent  The  stock- 
holders have  voted  to  isKicase  the  ca^l  to  |l95,iOOOvooo  and 
iLljooo^ooo  ot  treasury  stock  will  be  HSiied  immediately.  Stock- 
holders may  subscribe  in  proportion  of  3$  pcr  cent  of  their 
present  holdings  The  company's  sale*  are  now  averaRinR  S4.500,- 
000  monthly 

CANADIA.N"  lU-.I-I.  TKLEPl  lOXE.— The  Hell  Telephone 
Company  of  Canada  is  applyini;  lo  the  L>oniinioii  Pai liaiiu'iit  for 
the  right  to  increase  its  capital  over  and  above  the  present  au- 
thorized amount  of  $10,000,000.  At  present  the  company  has 
i'^sued  $9,000,000  of  common  stock,  althotigh  that  will  not  be 
lulls  paid  until  next  July.  The  last  issue  was  |i,aoauaoo^  made 
on  May  31,  1905.  ' 

MANILA  ELECTRIC  RAILWAY.—The  operating  depart- 
ment of  J.  G.  White  &  Company  reports  the  earnings  of  the 
Manila  Electric  Railway  &  Lighting  Corporation  for  December 
and  January  as  follows :  December,  railway  department,  gross, 
$48,750:  net.  $24,750;  lighting  department,  gross,  $28,500;  net. 
$ij,goo;  total  net,  t^ofiao.  Jannaiy,  railway  department,  «rosa, 
$44-450. 

IH'RCHASE  OF  DETROIT  GAS.— The  .\merican  Light  & 
Traction  Company  has  acquired  control  of  the  Detroit  City  Gas 
Company.  It  IS  for  the  purpose  of  securing  funds  for  the  pur- 
chase of  this  properly  that  the  Light  &  Traction  Company  is  now 
offering  15.000  shares  of  commoQ  stock  and  40,000  shares  of 
preferred  StOCk. 

WESTINGHOUSE  EARNINGS.-Advices  from  Pittsburg 
state  that  the  orders  booked  in  its  railway  ilepartment  by  the 
Westinghouse  Electric  Company  for  the  month  encling  Januarv 
.tl  ainoiinte<l  to  $j.ix)o,()(ki.  the  larce^t  ti'r  any  month  11!  its  history. 
Semi-nfiiciai  esliiiiates  place  the  prolial.lc  ti'tal  business  for  I906 
at  $40,000,000. 

SOI  THERX  NEW  ENGLAND  TELEPHONE— The  cap- 
ital stock  of  the  Southern  New  England  Telephone  Company  is 
to  be  increased  by  $1,000^000,  making  the  total  issue  $6,000^000. 
President  Tyler,  of  the  company,  believes  the  new  issue  will  be 
disposed  of  at  not  less  than  $120  a  share. 
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MIRTH  ItlRMINC.IIAM,  AlA,— The  M^Wf  will  jwdtaUy  MM  b* 
ukti]  IojlM  an  ckciivii  lo  voM  Ml  M  illW  ti  IsovOM  baad*  ior  ■Bif««V> 

ing  tiic  water  and  Itslit  pUnli. 

PRAIRIE  <;ROVf.  AKK-— Th«  Puirlr  Grnvc  I.lirhl  «  Tomer  Coin- 
(k*ny  Vi.i'  c^i-r.I      <a  ii  ')•*  vl.mr  for  the  reosoa  thnt  tbere  wM  not  MAticnl 

.It-nar.  i  t  r  ;  .jA_r  1.,  j  i-tv-"  114  conlinucd  Ofw-iallon.  TIW  pUlll  wiSl 
citli- r  l-c   VI  <.    I-  ntoveii  lo  fctm^c  mofc  flvofable  Ifrution. 

R|iJ  \  {-  l  A,  CAL, — A  (riiiK-Ui>e  wii;*  grnntrd  \o  the  Rio  \'iila  EJectric 
Ugh(  A  romrr  Company  by  tbc  Board  «f  I'mru  TrnMco  »\  ibut  latt 
iiMriioK,  wUdi  ghrt*  Ihc  COMPMT  IIm  lillM  (»  «|ifrM  aad  anwUia  txt 
electric  Ufbl  and  power  plot  in  the  tBtm  wA  M«  VMa. 

HOLTON,  CAIm— Hw  Hslleii  ElectiiB  CaBpeHgr.  El  GiMto,  Chi.,  kN 
ceaeladed  (he  pankue  of  on*  cltctrieal  eqalpmnt  IkraNCIi  tlie  Sen 

Fnociico  olScc  of  (be  Allii  Chalmcn  Comi<an>'.  MilMlllCM,  CMlMlV 
of  type  "AN"  induction  rac>lorf,  trajisformrrs  of  ikc  oH' filled,  tftlWl - 
cooled  typ«,  and  transfurmm  uf  tbc  sclf-coulrd  type. 

SAX  FRANCISCO.  CAL.— An  offer  ba«  b«n  ntade  to  Ibu  ciiy  by 
J.  R.  Rnttrll  lo  (urnlab  San  Fraivciwo  with  *  >ii|>i>ly  of  tvatcr  and 
electric  etietyy  from  tbc  American  Kivcr  near  Auburn.  The  co9t  of  fully 
cquippins  Ute  plant  la  pai  at  I500.01M1,  utd  tbc  prooaotcrs  of  tbc  acbcuie 

My  thtt  h  wiMld  yMd  m  1««wb  wWritiit  i»  pay  the  iMctwt 

SAN  FRAN'CISCO.  CAL.— What  is  said  to  be  the  laricctt  leleiihaac 
•wiichboaid  in  Ihc  United  Slate*  outsiilr  of  Nen-  Vnrlt  and  Chieat>^ 
will  K'Ot  it>»talled  in  the  new  itiam  'Tentrnr'  F.)icly»fi«e  tmilding  on 
Boah  >iz<-r\  .Ml  tbc  a]i|iaratUB  ha»  arrtv<d  and  the  work  t>f  makinc  the 
coDaectionn  will  began  at  oucc.  Tbc  board  ia  of  tbe  inpruired  mailiple 
tn*  and  to  wprtll  •<  •HQaaaoAiliag  Umsa  foe  njao  tekpliiwci  ■  Tkei« 
«UI  Ik  I jiiM*  hiiiiiiiiiH  liBMi  lupib 

ALTA,  CAL— The  pwer  pkM  •(  Ifce  «M  Ceninl  CalifMrai*  Ckdrie 
CoBpuqr,  ainr  owned  bf  llic  FedSe  Cm  &  Bwtrle  Cotapeiqr.  to  ttrtn 
mnilinc  et  he  ftill  cnpacity.  For  a  number  of  weckt  paat  the  power 
honae  haa  been  iloinK  only  a  small  amount  of  work,  owing  to  the  ecarcity 
of  water.  Tlwre  i*  no*  plenty  of  water  all  throisffh  the  mountains.  The 
reservoira  and  ditches  of  the  South  Vuba  VVati  r  1.  1  n  i  iny  ;tr«  f-tll  .ilmoM 
10  orerAowing  and  the  toowfall  fartbcr  up  tbc  mountains  promisea  a 
(ood  supply  next  tamotcr. 

YREKA,  CAL.— The  Sialdpou  EieOric  Fower  Cominny  has  completed 
the  branch  line  10  Horabcvoh  Md  is  now  lighting  and  supplying 

power  in  that  town.  A  i,odo>1cw  |eOeruti.>r  has  arrived  in  San  Francisco 
firA    *(il'  ir.'.f.iSled    as    fcoon    aa    the    weather    conditions  prrinil. 

Ih:-    •  !  if'Tierator  to  be  installed  nt  the  Fall  Creek  plant.  From 

piesent  indications  there  will  be  installed  in  and  about  Vrcica  dunng 
the  c&iniug  (ummer  (otir  nev>  gold  dredgoe  wluch  will  bc  eptMICd  wilb 
decuieily  furnished  br  lb*  compaoy. 

SOUTH  NQRWAUC,  C01fM<— Iba  Mllticlpel  Utbtfag  pbnt  of  the 
dljr  «f  Soolh  {ftraralll  bk*  <fOM4  another  lallabiclary  rear.  It  ia  araled 
that  the-  ffffT^n  nrr.fii  for  arouunted  to  $ii,7u4.  an  incr<laf«  of  nearly 

loo  |t  r  ci  TiI.  .ii  LrT  tl  '    ]i-ini<iti»  yeai. 

WINTiSi  iR  r.(i(  KS.  (  nNX  I:  his  been  learned  recently  that  it  ia 
thr  .n-.rTUii.n  r  :  thf  i.o  m  rr.rin .  cuiit  of  the  electric  light  e<nnp.any  to 
make  all  of  tt4  future  lighting  contracts  an  ibc  meter  basis  instead  ol  a 
flat  nic.  AU  of  the  plioet  M«  batrioc  Ufht  «■  lha  Ma-piyneai  eyHcai 
erill  probably  b«  aihed  te  dwnie  l»  ■  aieter  In  the  eourae  of  tbe  tMitt 
month. 

NF.W  IIAVFN'.  COMN.^The  United  Illuminating  Company,  wbicb  has 
t^i  do  w'.t^  Mit*itni^  New  Haven  and  Bridgeport  electrically,  bas  issued  let- 
trr>  ri  ir-.  .  ,i?i,.:iMr'  ri  t!ir  Whitney  avenue  (-ection  of  the  city,  notifyinit 
them  that  on  and  after  February  is  a  day  icrske  will  be  aSordcd  luch 
mtaiie.  Tbia  will  (Katly  help  Ike  Ml*  af  ritCttMly  mi  appaeWiHi 

SHYmiA,  DEL.— It  baa  bwii  MM  tr  flw  Tam  OtaMa  Mt  la 
sell  the  electric  light  plant  10  lb*  Sarn<a>        Coimtr  A  Del*««*e  Bay 

Traction  Company,  and  impn»Cia«lria  will  aaie  b»  aaida  hi  lb*  plint,  in- 
cluding the  instnJlaiion  of  a  new  holler  and  a  60-kw  dynamo. 

ALB.\NV.  Beeauw  of  tile  facl  Miat  the  city  tii  .\lhany  owns  Ihc 

ciectrk  lighting  plant,  tbe  munici;kality  has  reicvted  Ibc  appltcstiooi  of 
prime  putiaa  far  ^  privileges,  aa  it  ia  aoi  detlrad  thai  the  city  llwll 
lM*e  eaaipetittoii  In  the  lighting  buaiai»a. 

rOCATELLO,  tOAHO^The  AmcricaB  Fallt  Power,  Ughl  k  Walar 
rmniaiij.  Ud,,  ba*  auitalaed  a  tis,no«  5ie  laai  et  iia  talhautlan  ia 
Blaekfaat. 

BATH.  ILL.— A  .lacksnnville  company  baa  been  jiwaiJtd  the  eOBiratt 
for  instiilting  nn  electric  light  plant  here. 

CHICAGO.  II.L  -The  Abbott  .Mkalu.dal  (  umpany  bas  added  a  imwer 
huusr  to  it*  plant,  e^iiiipi-ing  it  with  an  F.iie  i-5-lip  water  tube  hoiltr. 
Ilawley  furnace,  Chuse    l^5bp  enuinc  and  a   frnney  75-kw  genf-r.-ilyr, 

I*OKTIAC,  ILL.— Tlw  large  flywbetl  «l  tlw  fuatiae  £l««ttic  Company's 
flint  bnte  lateady,  and  (or  an  indefiaii*  p«f ial  tnfle  «i  lha  Imcnubaa 
raanad  between  this  city  and  (McD  will  be  auapent^a^  It  will  preh- 
ably  take  thirty  days  to  make  rep.iirs.  The  Ponliite  Shoe  Slannlactarillf 
Company's  plant,  which  is  (uini>-hcd  power  by  (M*  conpany,  was  alo 
eloaed  iWwn.    'ITie  Ii>s5  i!i  estimated  at  aboyt  J'l.tjD'' 

eiiW.\H|ISVll.LK.  II.L-The  deal  f.jr  Iht-  .,|.  ,,)  the  Kdwanl.MtIc 
Elcetrfc  Light  &  Power  Company's  plant  (o  the  McKinlcy  syndicate  lua 
bcea  «l«a«4  aad  iht  new  aMntftaMfil  ha*  taben  charge  af  the  affaln  of 


the  eaoipany.  Tha  atdOaky  peapta  be<*  aecwod  a  tbriim  UmMf 
from  the  city,  aad  will  •lanai*  the  ptMIe  llgbllag  caalraet  helnaen  tha 
local  aeiBVany  and  the  dty.  which  bas  about  (our  year*  la  rMB. 

LAFAVF.TTF.,  IND.— fbe  Fountain  Warren  Traction  Cnmpany  hi* 
attde  api)lt>. /I'll  t.  il  l  a  franchise  for  entrance  to  tbe  city. 

Al.EXAW'KI \.  I.VD.— Tbe  Alexandria  E-lefiric  Light  &  Power  Com- 
pany bas  been  placed  in  the  bands  <>f  the  Anderson  Tr':;r  Coin|ian>,  aa 
receiver.  The  plant  has  valuable  contracts,  with  a  Ijri;r  Im;.,.  patronage, 
and  IS  aoivcnL  Uiaagrccnient  aotoog  (be  stockholders  brought  about  the 
I  iiiii|iliwriiaa  the  ieaaleei  wiU  add  loai*  nc«  aMChtanry  aad  beep  lha 
plant  ia  flnhdiw  ceaAiien. 

SOCK  IfeLAHP,  IA<— At  a  tacMtt  ■Mtfac  af  Ihc  aiy  Ceoncil  it  waa 
dacMcd  to  nh  (be  Central  Uaian  TelafhaiK  CaMpmy  to  pmcat  s  net* 
ordinaitet-,  Tbe  c«nn|muy  and  eooa^  baee  been  In  diqMie  avar  itac* 
the  council  repeale<l  Uie  tdtplMnc  oedtnance  ia  ipaa.  and  bfl  the  ««■»• 
pany  without  a  fr.incbisc. 

OSKALO<.>S.\.  IA. — JIatry  O'Neill  and  J.  .Springlield.  principal  owners 
of  the  Oskaloosa  Traction  ft  Light  Company.  ha»c  aoM  Ibcir  incetcat* 
to  J.  R.  Sax,  Samuel  M.^han  and  other  Ottamwa  MMMMldm.  It  i» 
under*ivud  tbilt  the  miiuic  propetty  wiU  be  >«ld  ta  the  aem*  eaagaay 
that  recenily  hongbl  the  Oltaaiwa  pMpatty-  Uk'.  OKciil  wBI  ao«r  derate 
bU  <M)re  liaie  lo  biBldiaff  Ihe  Oihalooea  k  BiMlea  Intemrtaa  Railway, 
oi  winch  be  to  praeldcn*. 

HASON  CITY,  IA.— The  People's  Mutual  Telephone  ComiMny.  wbicb 
operates  toll  lines  and  eKChaiigc*  betwern  riid  sevcint  tntm  m 
Franklin  and  Ccrro  Gordo  counties,  hti^  hi-ru  ^i.l J  1.1  x  -.vTiJicati! 
'  beaded  by  Cherle*  F.  Johoaua.  a  former  member  of  tbe  I.egislalure  of 
IMM.  AMdilal  -wD^  Mr,  letawn  n  the  new  deal  in  B.  K,  EM* 
af  ledNMll  lad  C  M.  FallMid  Vt  lam  la-  The  lawa*  aaaaecua  br 
iUa  ayitem  and  naiittahiiag  cxcbangaa  an  Chapia,  Latimrr,  Oaahcr. 
Aleaaader,  SbcOeM,  Kwdweii  and  Tbaratoa. 

Mrco,  I.  T. — wmiaa  BaAy  ba*  beta  granlcd  a  so  year  franchise  to 
cenatruct  and  operate  an  dieetlfe  Kglht  aynna  In  Ihia  city. 

L'lL  ISVILLK.  KY.— Thin  city  i»  considering  the  placing  of  ,iti  i.'r- 
phr>ne  and  electric  light  wires  in  the  central  I>art  of  tbc  €it>  Miiii^r- 
grrnind.  rtnd  hrii  consulted  with  Fntrinerr  l>,  T  T.  Jcup,  of  Indi»iiiif'o)i&. 
(nil.,  with  regard  to  the  in.<iMri. 

LOUISVILLB.  KV, — The  l.ouisville  (las  Company,  through  its  director*, 
bas  been  cited  to  appear  h*J«ca  the  Ccncial  Ceaneil  la  ahow  fbe  eiaet 
relations  existing  between  Ibto  company  aad  the  Lottievnie  LitlUins 
Ctiinfiany. 

U-)L'1SV'1I.I.C,  KY. — Tbc  North  American  Company  is  aa  appMcaM 

for  e  ffindrie*  far  iWiilag  tad  bcatteg  jririleie*  in  Looiaaiile  aad 
copiea  of  the  charier  wUcb  it  itt\t*»  wilt  be  prMorted  to  the  Gtaenl 

C.>tincil  after  such  charges  as  arc  deemed  necessary  have  brcil  made  in 
the  original  charter  copies. 

LOCISVILI.E,  KY.— The  lower  board  o(  the  Louijville  General  Coun- 
cil hns  o[)ened  the  way  fiir  competition  in  Ihe  electric  ligfat  and  |<ower 
field  by  peaung  an  onUnanix  providing  for  the  sale  of  a  fraochiac  for 
futniahing  Hgtt,  heai  and  power  la  the  eceual  portion  of  the  buelneia 
district.  Tbe  ordiaaaee  (arbid*  any  other  e«npefty  or  ladKldaal  now 
hotdiiig  a  franchise  for  this  territory  to  purchase  or  acquire  tbe  fran- 
chise, and  gives  the  General  Council  authority  to  control  the  rales.  It 
is  iiiTdrr9lood  that  the  North  .\nicricart  Company  is  asking  for  a  franchise 
coverilig  tbc  whole  city. 

WINNFIELD.  LA,— Tbe  Winnlicid  Etecttic  Utkt  *  Power  Compwiy 
has  been  given  a  ftaachiM  l»  MBUfacI  iiid  epttM*  m  «ltclrfe  light  aaA 

power  plant.  ^ 

BANGOK,  ME.— Hie  Bangor  Electric  Lighl  Company  to  to  rcplata  to 
ifieaent  power  e<)ui|>nicnt  arilfa  new  apparatiHk  wUefa  will  be  fanaiahed 
by  the  Geaeral  EkcKie  Cinar. 

PKESQUE  ISLE.  ME.— I(r.  A.  R.  Goold.  ■eneral  nianaccr  of  the  • 

Maine  and  New  Brunswick  Electrical  Power  Company  says  thsr  negotia- 
tions arc  in  progieas  with  contractors  for  the  neccs'^r>  '.e^iit-  ^^in.ntion. 
which  will  he  the  first  step  in  the  scrua!  work  iin-  [:cw:u^pmeni  of 
the  power  at  tbe  falls. 

ISAK'UOR,  ME^Tbe  Bangor  &  Northern  Railway,  formerly  the  PeDoji- 

aciH  Ceaual,  aa  ahfUi*  Na*  antoadiiii  fram  Itoiiigr  ta  Cheilaeiam  a 
dbtaace  af  ai  ttilci,  haa  bilD  laU  1*  tk*  Billfor  Railway  *  HHtri* 
iteilway  Cwapaay,  which  now  eaaltato  alt  lha  lacti  aad  aMhaihan  aladrto 
raNwayti 

MELROSE.  HA$&— Vetitiena  ate  hdng  piapared  far  ptcMMaitoa  ta 
ihc  li<iiit<l  of  AldttlBce,  feqiicet^  that  an  altflighl  l^tin;  senric*  he 

cittaUished. 

WINCHEsl'EK.  MASS.  At  a  recent  meeting  of  the  Selectmen  a 
:iun-.lKr  of  citizens  e\pt*-s-c4  const^lerahlc  diivali^if.ncliun  with  the  rales 
.iiiit  >.ervice  of  the  elcctrio  light  coitijMiiy,  and  .i  giKid  dr£,!  .1  L^.tjition 
WA>  heanl  which  seemed  10  favor  establisbing  a  niUlBUpal  lighting  plaal. 

li.VNVERS,  M.\SS.— Tbc  addiiioiu  and  exKmica*  M  the  mnntoipal 
licciiic  plant.  lur  wbicb  the  town  appropriated  fa«.«Oe  ai  lha  ItM  aillMIti 
laettin^  era  pcaHtoally  comiilrtok  Tb*  a«w  engiae  and  a  laiye  new 
arc  dynamo  wM  Inctwiae  the  street  Ughtrag  opactiy  t»  gboai  laj  eadcaad 

i(C  ;;iiipfc.  the  present  numlw-r  bcn^g  .ihout  li'J. 

M.VKl.HOK'l.  MAS.S  — The  Marlboro  Electric  1  "mpaoy,  we  »re  in- 
f,.TW  1  fiy  Mr.  C.  n.  Russell,  trtnsurer.  has  <  ■.|»l.li'.hi  d  a  ja-hour  service 
j;!..l  will  im:i]i  the  powtr  cnil  of  the  biisine*s.  I1  has  secnreil  an  .vJditional 
i>>u-liw  generator.  Cencral  Etecuic  make.  Tbc  contract  with  the  dty 
require*  the  campiny  befare  Aocait  I  I*  replace  it*  opan-uc  ftreal 
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htm  «iib  cnriond  MM.   TU*  will  N«iiN  the  taMllatigii  «t  »  t$»*m 

MftllA,  liICH.^U  ll  vntttmoot  at  »  Urn  dcstiiia  die 

<luHtIoa  at  elccuie  Kihtbic  *IU  U  vM«d  iqwn, 

^HERMAN'.  MICH.— A  dnm  lor  llic  devciotNOCM  •!  tMffr  If  la  Ik 
cvi'^irticirtl  .if^rou  ihv  M«o>Hee  River  near  tidl  fitet.  Vtt  Manixt* 
Enginrtring  CnMnmr,  aC  MapiMee,  ii  in  ttiMps  at  tlie  ««ilb 

MORRICE.  HICH.>-Ua(rkc  Ini  tSsMd  m  coMfMl  wiib  Ih*  S«Klnaw 
EhBtrie  LigktlBC  CMprnj  t>r  ctccwie  li(ktin(;  Boaeiall  lad  ferry 
wttt  •!•»  be  cupplie'-  Tbe  laoipi  uc  to  eoM  ts»  (wb  pw  reir. 

CAPII.t-AC.  MICII.—Matilitrr  Rivir  Powri  Cemfwv  bw  NMival  H* 
truMMM  Iroin  ilir  iiiipcrviicrs.  The  dam  aad  power  beuie  Ml  MtaMee 
River  arc  io  be  in  indiiicta  for  bll*i<i.'»  l>v  April  i, 

CRAM)  KAI'lLlS,  MICH.— At  tbe  inrcling  of  the  UocldlrMcr*  of  Ihc 
GfSntl  Rfipi-U  Kdiun  Company,  recently  ht-lij  in  tlli:*  ciiy.  th.-  I'''t1'".»- 
inK  officer*  wtrt-  chf>»cii :  i*mtdfn\,  Daniel  McC&ol;  vicc-iircs-Jniit.  Mf 
Gi'Orilr  Itiindr;  Rt-errtjry  and  treasurer.  Thomiis  h.  BcCllici;  Kvncr^l  »up«r. 

inicn<lrn;.  A.  I'.  Walker.    It      «iid  «lwt  tbe  eanpaajr  «OMcn|ilaite*  In- 
«rr^MiiK  tlic  ("r«rni  cipacit}'  al  tiic  pUat  uHlbla  Ihit  MSt  year. 
DETROIT.  Mtcn.-  Tlie,dlT  «lll  Mt  be  tHMd  vcrr  Iwavilr  Dn*  T*** 

hr  <Im  PtiMic  l.:e)iiini;  ComniMim,      nMl  «{  tbe  done  will  be 

thr  .-->it;;;  out  of  pliP*  imijeriiike-n  last  y^ar.  for  which  ((49.000  bond* 
wer  I  -  jr  I,  and  which  incluJc  an  enlargenuni  of  tbe  plant.  tJilfn»l<in 
of  ittink  lines.  th.<i  iblishmrni  of  a  blAi^ch  Italian  in  tbe  W«t  ICnO 
Itir  r'-iMifrs '  I  '  I  :  -  '  new  lani;>s.  The  nt«  Litnjis  will  he  in^tallesl  in 
tbe  ftpstHK  4ud  -tn  DiitLiy  oi  tome  (ao.ow  will  be  ui^r  In  (be  new  Eigh 
teenth  Win),  vhUh  vOI  be  acrad  Igr  tbe  pr«po««<l  McBhMlry  Avenue 
brttBCb  aiatiOB.  Tb«  calMlBt  contract  with  the  Solvay  Ptrema  Cooi- 
pony  wiil  probably  be  rrnewcil  until '  the-  proposed  txlensions  and  iiii- 
pro^cuicnii.  have  been  completed. 

CROOKSTtlN.  MINN  -  The  Tri  Stale  Telephone  Ciniil..TnT  ■>  inkiiiu  f..r 
0  franchise;  in  tlii?  city. 

ST.  .lUaEPH.  MINN — .\  municipal  lighting  bii»irr»<  i  ii  ji  ■  I  f  c  -i 
ducted  by  the  Si«cr«  of  St.  BciiciIkI.  of  thin  p..i  Tji;  St  ll  n.  lid 
Sitirra  bavc  been  operating  a  povcr  plant  10  lutht  the  academy,  .md  on 
petilnm  •!  lb«  rciUcM*  of  tbe  team  thej  ba«e  acned  «•  aMead  Iba 
aareic*  ta  tbe  iirtaia  aad  badnm  henae*  af  tba  Bimldpaliir.  Pliai 
far  tbi  talenaim  ban  been  eoMVltMd  ami  tbt  nwaaiity  «arii  of  airiagiat 
the  wircB.  etc,  bai  befun. 

LlTCIIFIELIi.  HIN.N.— The  city  cjuikiI  heW  a  fcprcial  meeting  Io 
contider  the  rrtjuevi  of  the  Tn-Slale  Tclrpbimc  Cvmpany  for  a  reduction 
of  ;Jic  rate  of  rk-ctricily  for  Iclcpiioae  uie-  "I'hc  company  is  heme  ch,ircrd 
Ihc  rrifiila;  rA'r  cif  .1.  <■<  nt*  (tef  kw  hnur,  Kamc  as  14  p,i>d  hy  aW  uwr* 
of  electricity  fur  liabta.  AfUf  »i»oe  talk  a  laotioii  »u  [lasacd  unanun' 
•■aljr  ibat  Hm  rate  he  Ml  at  it  ia.  Tbe  Td-SliM  Ce—aiir  ibtaiMR*  to 
fat  !b  a  faooltne  entine  and  dynamo  of  tta  oarn  if  tbe  rat*  It  aal  n 

lUited. 

ST  I.l.il'IS.  .*IO — M  the  Ikat  muting  r.f  the  Donrd  of  Aldcrincn  of 
Kjrkwoud.  a  suburb  of  Si.  Loui*.  all  urdinjiticeft  rrcciilly  enacted  per- 
lainin>f  to  the  %aJc  of  the  municipal  electric  liKbtmK  plant  to  the  General 
Service  &  l>cveiopnieQt  Company,  a  subsidiary  institution  of  the  Nortb 
AiMrJeiai  Catapaay,  and  Iba  vwlliic  vf  a  ttwaiyycar  francbiae  to  an 
alt  (ad  tea  eaavany,  wtre  repeated.  An  alacdoa  »«»  to  bare  tieea  held 
February  ir  ti:-  determine  by  pupnlar  vote  the  salo  of  the  plant.  This 
Has  declared  olf.  The  action  was  a  surprise  to  the  whole  community  as 
it  was  ibotisht  thai  there  would  be  no  ditficolly  diout  «c11inft  the  plant 
(or  lat.oMi.  It  is  said  ibat  lite  leauin  for  tbe  repeal  waa  that  the 
Geacrat  Service  &  De%-el«poient  Compatiy  bad  failed  to  comply  with  tbe 
ardinancc,  wbicb  demanded  Ibat  the  sum  of  ti.ooo  be  deposited  with  tbe 
Vtnk  of  Kirbmed  within  three  days  after  the  drafiing  of  the  ordiunce. 
The  ciMuern  drpoaitcd  $4,«oi>  about  three  days  afa  with  .the  .St.  I..oui« 
CoMliy  Triiit  t  t.mpany  nl  Clayton 

t  AI'E  GIRARDEAU.  MO.— Al  ihe  annual  meeting  of  the  Cape  Girar- 
deau  Water  Works  Ic  Electric  l^ifcbt  Company  all  the  directors  and  o6icers 
of  iba  eompan.v  were  re-elected.  A  new  achedule  of  rates  waa  arranged 
wberrfiy  large  conanmera  will  aay  t  •ntll  per  kw  hottr  intlcad  of  «•  cdltt. 
Tb«  aehtdule  i«  aa  followai  Caoanera  uaiiw  leaa  than  ajo  bw-baara  a 
aiaatb.  la  cama;  *f  i  la  ja«,  •  ceal*;  jai  ta  sa«k  •  aenis;  joi  and  aver,  y 
ecnu.   Tha  comftny  alM  «Med  la  hnull  new  laa^a. 

KIRKWOOD.  MO.-A  special  election  will  be  bdd  Pebnaty  If  M 
ubieh  Ihe  people  will  decide  Ahrihei  or  not  tbe  Hfbtinf  plant  thall 
be  sold  for  Irs.ofo  to  the  General  Service  &  Improvement  CymjianT,  an 
allelte.l  suhsitliary  concern  of  the  N'orth  American  rompanv. 

MISSOt'r.,\.  MONT.  ■  At  a  siiexnl  nierling  of  llie  t.iiy  <  .-mncil,  the 
e*inir:»e»  l<"  liitlitiiiK  the  city  i»l  Miinonla  was  Kranlcd  to  (he  Mi^..^^ula 
Liabi  &  Waler  Company,  the  only  bidder,  for  a  term  of  ten  yean. 

KE.NI  .i,  ,\K\". — The  Lllist  rejiort  C">iii-t  rtiina  the  consolidation  of  the 
various  electrical  and  publk  utility  couapaoiea  of  Ueng  and  Sparks  is  to 
Ibe  eHitct  that  rveajr  ^cclricBl  pawar  plaal  and  power  tMa  af  impattaaee 
an  tba  Ttncbce  Rl«er  from  tbe  foantata  bead  of  Iba  llraam  t»  Vbta, 
ten  miles  below  Rnio,  :t  to  he  tajirn  over  by  ai>  Eastorn  ayndicilc  »hl>-h 
wi*lies  Io  tel  conlrol  of  the  electrical  facilities  of  Western  Nevada, 
.'\ccordinf  to  the  reitort,  an  option  on  alt  their  propenie)  has  been  given 
tiv  the  I-'leishackers,  and  if  the  price  is  satisfactory  10  the  syndicate  the 
deal  will  soon  tie  made.  Xf  the  sale  goes  through  it  will  UiOhUr  pio&ctly 
worth  in  or  aia  niiUiea  dollita,  and  trnttf  wA  it  Ml  aaljr  Ibe  tw*  big 
power  ptanti  wbleb  tlidM  Reus  aad  SpailHt  bat  Iba  tmamMC  auulont 

.It  ManT5el  and  Floristull,  wliith  nin  the  Rorlsfon  paper  mill  and  fitinin>i 
power  to  <lrivp  thr  m.ichiTierT  an-l  pumps  <'f  Ihe  I  oinstnck  tnine^.  .^s 
well  41.  lu  tighi  V'ligiiiia.  «;ij|d  Hill,  Caruin,  llayiijn  and  Cmpite.  Cup- 


Itallata  art  awlktalag  ta  tbe  ponibilky  of  the  Trucker  River  for  ibe 
dcvelepornt  of  cledrie  powar.  Tba  fiH  of  the  river  makes  the  ltaa<«| 
i.t  water  i'<r  a  great  distance  unnrce»s*ry  and  u  the  country  i»  d«»iftvf>- 
ing  at  .1  raiMiJ  rale  the  drm.iiid  for  power  incretiset.  Not  only  are  new 
mines  opening  up  cast  of  Reno  lhat  will  be  consiiinera  of  many  bumljcd 
horsepower,  hut  the  WeMern  Paciiic  contractors  in  thdr  tMHil  WBrk  taa 
within  easy  diMancc  of  several  of  lUr  liifge  generating  stations.  a 

UKKl.lN,  N.  H.  !:;>  ihi  II  i-,  I  l.lii.  :y,  the  Cascade  Light  & 
I'lrwcr  Company  of  Berlin  will  have  installed  a  new  gcrMcaiOf  at  ita  power 
plaat  io  GariiaH  «Mch  will  inctaaae  the  aaptdlr  of  tbe  plan*  la  dauMa 
tot  preaent  tatetuit    Tka  order  for  Ibe  geaenlar  baa  been  placed  with 

tbe  Stanley  n.  I.  Electric  Mii:icif»ftiiiiii(!  r.impany.  This  c.>n>t>jny  al- 
l^ady  has  two  ircncrators.  one  of  a  hundred  odd  kilowatts  for  the  use 
..f  the  Unlm  Electric  Railway  tonipai'v,  iiii.l  of  .ioo  kilowatts  for  light, 
iiig  and  power  in  Berlin-  The  c-ompany  hi*  clecti-J  the  followng  r^rticeis; 
K.  N.  thaniberlnin,  president:  tiiles  U.  II. ■tl.  Keimicr;  C.  C  ticrrish, 
clerk:  directors,  Me^i^rs.  Cbaiiiherlain.  lieTri»li,  R.  H.  McRgtlSla,  BaoUli; 
A.  B.  Libhy,  Gorham,  and  Mark  A.  TulicKcIl,  Milan. 

BLOO.MEIELU,  N.  J— The  Town  Council  has  renewed  the  Itgtitlng 
eociiiaci  with  the  Public  Service  Corporation  for  a  term  of  five  years, 
bepiatiinc  Ftbraary  i.  Under  Ibe  new  eoniraet  a  aavlng  ui  «.>  a  year 
on  each  are  lamp  ia  aaeartd.  tbt  price  alspniated  being  $7'<  per  Unp 
nl  i..-r.,i  .|..  The  iiicar descent  late  is  Ihe  snnir  it  heretofore,  $ib  per 
lamp,  A  dlK-^lll'tI  01  -5  per  cent  is  vranted  oil  nil  liKhu  isfced  in  Ihe 
t.o-,iinil  chaiDl>eri  anil  the  police  stall- n.  This  riprrstni^  :■  uMng  to 
the  town  of  Ji.ooo. 

S.M.EM,  -N.  v.— Tbe  tsv'Q  bnard  ui  &ai<m  met  rt«CBIIy  ai  bliusltau  for 
tbe  iMirpu"-  of  letting  a  contract  for  Ihe  li^diag  at  that  aUlage  by  «lce> 
irkily.  U  C.  Piter  wat  awarded  Ihe  «an<n«tiiar  fnrahlhini;  lblriy.«iihl 
ineamlracem  ItmjM,  lb*  taait  at  tbe  hat  aontraal,  at  tl>so  pv  bm^i  far 
every  night  and  all  algfal  far  tba  lena  oi  Ave  ys|bts  commencing  Janwarr 
1.  190^. 

lU'.VKIHk.  N    y.    The  Dunkirk  k  I  redonia  Vitrei  Railnaj  loiiipany 
lias  h«<n  »oM   (-11  ?J?S,ooo  10  II.  W.   Noble,  of  UeU'jit.  Mith  .  who  is 
clicved  to  hv  iivt'iig  for  the  Itutfalo.  Iiunkiik  k  Western  interests. 
IfiiACA,  X.  V.  -  [he  Ithaca  1  ekplsuiui  c:utniuu>)   lia»  recently  com- 

Siltitd  affHwaieMa  far  caamatitna  wiib  gaevBl  amaller  cnapinlea  wbMt 
have  bnbaa  atf  their  oOsoobisDna  with  tba  Boll  Company  far  Ala  parpote. 

TICOMl>inOCA.  M.  v.— iB  Ibe  aituaf  al  tlta'applicaliaa  af  -the  Ti. 
cooderoga  Electric  Uttht  A  Hower  Canpaay  far  taaMM  M  Itiaa  banda 

to  tbe  .inioant  of  $cc  o-.r,,  -.n  I  ulitch  a  baadnf  waa  bald  ttaaaUy.  the 
Male  i.oiiiiii>k..Kin  i -  r,  \  i-.u -  icily  baa  granted  cmneW  ta  the  itM' 
aitcc  of  btmds  to  the  amtnwt  ol  $iS,0OIK ' 

NLXGARA  KALIS.  N.  Y.— Aaolher  imnsmiMioa  company  ia  aaid  1» 
be  |-relviii»g  to  enter  tlle  American  held.  I  111*  is  i1r-  Elecirfcal  I>e»eIop 
ment  trumpany.  gelling  its  [wwer  from  the  Electrical  lievclopm.-i»t  Com- 
pany of  l.anada.  which  was  formerly  known  as  the  Toronto  &  Niagara 
Power  Cotitpany.  'flic  plant  of  this  company  will  not  ha  aamplelBd  iar 
scvccaj  muntha,  hit  it  i>  suu-d  that  it  will  apply  for  cBlraaCC  ta  Baffah 
and  will  oaiqKla  with  tbe  Niagara  Fall*  Pawer  Company.  It  baa  aha 
a  Mnamlitipii  lina  ta  Tbromlo. 

ROCHESTER,  N.  Y.— .Mayor  i.utlcr  has  a|.pr»««l  the  ordJiunoe* 
directing  llse  corporations  maintaining  overhead  wire%  in  Univeraity 
.\\riiiK-.  M.Tiimali  .SiK-et  j.nd  t.'linioii  .Avenue  Korth  10  remove  ihr  poles 
from  the  sireoti.  'Ilic  formal  ii'itifieation*  hsve  been  .cnt  T!i-  K .  v-h- 
estec  Railway  it  Light  Company  has  alieady  otpttsKd  a  willingiieaa  to 
renmve  ibe  pnlaa  and  a  gaag  of  men  in  the  eaiploy  of  Ibe  caaipaajr  baa 
bet*  at  maril  ftr  tw*  dapg  icmaelag  the  palea  an  Uaiecnilr  Avanua. 
Camiulm  kiat  beaa  aaMmetid  in  all  tbe  atiaeia  aMntiaHcd  and  all 
tkc  wirea  wiM  be  burled. 

FULTON,  \  v.-  The  report  it  carrtnt  bt  city  that  tbe  Fuhoat 
I.iglii.  Heat  tc  I'uwer  Company  and  the  FuttOH  Fiiel  It  Ugbt  Coaipanj 
are  about  to  combine  and  that  the  two  concerns  will  he  run  under  one 
head.  The  Kullon  Heat.  Lagfat  &  Power  Ci'mpany  supply  tbe  electricity 
for  the  street  lighting  and  alao  for  domestic  lighting  and  beatii^  and  also 
for  power  in  different  of  Iba  latiinfacturiiig  places  in  this  city.  Tbe  giu 
company  furnishes  ga^  for  coonntrcial  lighting  and  healing,  having  built 
a  plant  tt  tbe  aoadiem  end  of  the  dty.  Tha  lira  ooopaolea  about  tplit 
tip  tbe  burineaa  and  it  ia  tbe  deaire  of  nany  of  the  pcraona  Inuietlad  In 
each  t<i  Combine.  Tbe  matter,  tl  it  aodaraload.  hat  baeo  undar  eaii< 
aideraiion  for  some  lime,  though  the  report  ia  not  confirmnL 

Yot'.\(..';TO\v.N  uillil.  —  Two  new  coatpanwo  arc  atid  to  M«a 
applieel  f.fr  a  charter  for  an  electric  railway  fiain  New  ClMle  IO  EllwDod 

City  via  Pittsburg,  to  cost  $1,000,000. 

STEl'HEWM.LE.  CjHlO— A  new  traction  company  is  •  i  l  i  l  ave 
made  application  for  traflic  privileges,  which  will  probably  he  granted. 
The  new  line  will  start  at  Minerva  and  touch  Ofciuliiirtt.  .Sparta.  Carroll* 
Ion,  North  Industry.  Wayaesburg  at»d  other  towns  in  thai  section. 

TOMIKI.  UlllO  At  the  annaal  netting  of  tbe  Toledo  &  Weaiern 
Bsilwav.  Judge  C.  .M.  Stone,  of  Ckedand,  wat  elceted  president  and 
rounf^l  in  place  of  the  l.ite  Hon.  LutbCT  Allen.    Olbtr  tActlt  tta  J.  B. 

Seagrnvc,  vie e-piesidetit ;  I",  E  Se.igrav*,  Secretary  and  btanireri  C  E. 
1  reneh,  aadilor.  aad  C  F.  Fianhlin,  general  nanager. 

CtNClNMATt.  OHIO.— Aa  ordinance  bw  been  prepared  by  tba  Cen- 

cnl  Council,  atbing  for  bi-ls  on  an  electric  light  franchise     At  least  ^50 
arc  lanpa  are  reiq-.tired.  an-:l  the  bids  will  be  received  in  two  forms — - 
one    listng   the   trice    tor    the   arc    latn|>s  and   asking    for    a   bonus  and 
other  a  straiifht  hid  on  the  price  of  street  lighting. 
VOCNtiSTOWN,  OHIO. — VoungMown  may  io  a  few  ycara  own  ita 
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•WW  tliclrie  tight  T-:.!  !!  nie  city  Council  hit  takrn  the  prciimtnirr 
■tcpi  far  •  nunici|Mii  lighting  plaat  by  rclrcring  lh«  mattrt  to  •  com- 
■INM.  wUck  «iH  mikt  •  fwwt  «a  «bc  tatt  tt  a  plant.  Hie  dtr  naw 
■«]«  Bwrlr  t4*M»  a  ytar  far  >  nry  BiuatbfMtory  lyflm  ef  «M«I 

llgbtiog. 

LIMA,  OHIO. — Th*  Bell  TclepfaoDc  Company  annom«ts  a  cut  in  r»le« 
for  resident  xn-icr  here  to  $1.50  for  in^liviiluA]  tcltr^oncft  aurj  per 
ttior.th  for  two  party  line*,  uid  will  ditcnntinur  ibr  u»e  ol  all  f>  ir  nii  I 
t<n  party  Unci.  All  ibc  wire*  lure  beat  placed  undei  ground  and  on 
aetiTc  «ui«M(  it  10  ke  audc  for  tahMribci*  igaiiiat  ihe  itnAefcadcm  lyilw 
vimh  hi*  tMtiMd  a  great  ka4  b  imtintiT  diiriai  .llic  pat  to*  jm, 

TOLEDO.  OHIO.— Tbc  Toted*  Gu,  Elaettte  «  HnliBf  CaMpuy  Ihn 
accrptrd  Ifae  nine^H-nl  comswrclil  declrie  Utbtfni  fUM  tMt  Iv  Ike  fMmr 
rit>  tro^iiicil.  'I'liv  K-iil-Light  accepted  tfais  rate  some  time  ago,  and  with 
tile  action  of  the  Hcat'Light,  confumrrs  will  soon  be  enjoying  the  bcneiitit 
of  «  reduction  in  prices.  The  companies  have,  in  past  year*,  heen  cljnig 
ing  as  high  as       centfc  a  ku-hour. 

CAU>WELL.  OHIO.— A  tloal  ba*  been  closed  by  wbicfa  the  latgctt 
•f  A*  Ml<|lbne  oMnpaain  flpcniinf  in  Noble  Oinnty  hatw  cDaMli> 
tbied  under  Ite  name  of  Ifee  NoMe  County  TeleiAone  Compaajr.  Tbe 
companie*  in  the  combine  are;  The  C-atdwetl  IndcTK-ndent  Telephone 
Company  and  the  Farmers'  Telephone  Company  of  Caldwell:  the  S  iniiner- 
Tfi.'?ihonc  Company  of  Sammerfield  and  the  ('aldwell  &  Marietta 
.  . ;.]  .-; I  Company  of  Washington  County.  The  ayatem  will  be  man 
agt-ii  bv  ihc  ITniled  Slates  Telephone  .Company.  The  eiHnpany  viilf  have 
joo  miles  of  loll  line. 

COLUMBUS,  0H10.~.M  a  RiceliHg  of  the  D<Mwd  of  Direetota  »l 
the  Catmnkaa  €a»  U|kt  *  Haatb^  Caoptvy,  die  kaMin«  aenpany  at 
tkc  Ccntnl  Obi»  Kntnra]  Cu  >  niel  ia4  the  CotnaAMi*  Gaa  Coaifiaaie^ 

plans  for  ihe  coti«ott<Ution  of  the  underlying  companies  were  perfedad. 
AcODrdmRly  the  cniuolidation  of  the  iwo  companies  took  pUre,  instead  nf 
a  fiirrirei  of  Ihe  thr^^e  sr..,t  the  Columbus  Gas  Light  &  Heating  Company 
Will  (Lifc^  oat  of  exiM'i  To  supplant  this  it  wa*  decided  10  form  Ihe 

Cijlumbus  Ga*  &  Fuel  Company,  with  a  capital  stock  of  $9,000,000.  The 
llilttidation  of  the  Columbus  Gas  Light  &  Healing  Cooipnny  an>l  establish 
ing  in  ill  place  the  Columbia  Ou  &  Fuel  Company  was  thought  belter 
tban  tke  aeittr  idan.  •■«<«  tiader  tUa  anai^emtiit  no  Itanaler  «f  fran> 
ettta*  privllapta  It  neetfiary. 

BAKER  CITY.  OKE.— TV  >adr  Creek  b|4»-ricenrie  plant  of  tbe 
Biter  Ufbt  ft  fioww  CanpaBy.  iltuatsd  in  Hie  aMunlaln*  >•  nltct  wait 
<^^  Baker  City,  is  now  supplying  eli:c1ric5ty  for  light  and  power  purposes 
|r>  thl<  city  and  several  mines  in  the  Ticinity.     As  an  adjunct  to  this 

plant  the  coapany  it  arectiof  ea  auxiliary  Matoi  plant  at  Satitli  Baker 
Qity,  wbKh  vill  fiwutk  power  end  K(ktt  t»  tke  «ilr  in  caaee  «< 

caXTgetKy, 

PITTSBURG,  PAe— Tka  MMratt  bciwaan  tk*  clip  and  Oa  Altagkcap 
CowMjr  Ligkt  CampiMr  ekplrpd  .Pctottary  i,  bM  tke  tMipaiv  win  ceiw 

tilM  t»  fwnlak*  Ufkla  at  tke  contract  price.  $96  per  year,  nntil  a  new 
niiamttMiH  it  nede,  INreemr  E.  M.  Rigelow  u<lvoc.iir«  maltinf  tke 
term  of  the  new  contract  fnur  yrars,  claiming  that  it  wilt  mean  a  saving 
ol   vv.         a  year  to  the  city. 

VORK,  FA.— Tk*  Metvbanu*  Eltctric  Heat  t  Ligfai  Coatpaoy,  of  ihi» 
eitr,  kaa  kcaa  aiimnM  th*  eaamai  l«r  Hiki<nf  ika  katoMth  af  North 
Ymk  for  the  caitifaw  mr.  Tke  coat  of  eack  ligkt  will  ka  11  eeali  per 
night,  or  3  cents  les>t  on  each  light  than  the  boroogfa  ia  at  present  paying. 
There  »erc  only  two  bids  for  the  contract  coatMerad,  tke  other  being 
from  Ihe  F.<ti«on  F.leclric  L>ght  Company.  The  preaoM  eenttaM  arllll  tke 
Mrichanis'  Electric  Heat  St  Light  Compaaqpa  tatkk  kaa  keea  in  apeiallaia 
fuT  fhre-r  years,  will  expire  March  1. 

;  M[[  \m:i  I'HIA.  P.\.— The  Pbiladeli'l..-.  Klo-ir  i  r,-„:,i,a.iy  it  now 
conatdering  making  a  general  redtiction  in  the  price  ot  light  and  power 
ill  the  district  covered  by  the  Edison  Company.  This  district  esnbraoes 
tlic  tcrrtlory  boftmd  by  Lombard  and  Callowbill  Streets  and  the  Dc1a> 
ware  and  ScknylkiU  Rnera.  When  the  annometaaent  taia  aiade  Tliuii 
day  fliat  all  terTilory  in  tke  eity  cicepting  ikia  aceliaa  wotdd  ka  greoled 
a  general  reducliAn  if^  ^-nrr  it  hrmighl  forth  a  general  protest  fnmi 
sti  I  [<■ , . .  [I.  i:n.ii:t:  (.i.:tiir' T*  ^rl.J  others  in  the  central  district.  Andrew 
J.  I>e  Camp,  manager  of  the  Philadelphia  Kieciric  Company,  discussing 
<J>e  matter  said  tliat  the  fact  that  the  distributing  cables  in  the  ternlory 
nanwd  were  under  ground  added  largely  to  the  cost  of  maintenance,  and 
also  referred  to  Ihe  interest  on  Ihe  investment.  The  company  is  figuring, 
howrver.  on  the  cost  of  furnishing  light  and  power  within  that  area  at 
a  rcductiofi  if  it  i*  ?rtrri.--able.  t'ntil  that  investigation  is  complele^l  It 
cannot  he  Raid  wlwii.  f  a  would  be  commercially  posfctble  t<*  reduce  the 
price  below  the  present  rate  of   ftlteen  cents  per   kilowatt-hour.  Tie 

i»dacri«iB  ta  felce  far  all  adter  dlairiaia  made  an  Febmary  i  cetahiishes  a 
niiKonn  rate  far  Hie  wkale  itt  nnadclpbla  oataide  of  Ike  Edison  dis- 
trict. For  some  time  prior  to  Fehitiary  i  only  tea  eentt  per  kilowatt-lioitr 
was  ch.-trged  in  se^-eral  parts  of  the  city,  Inchxlhig  the  district  SOatk  of 
South  Street,  north  of  r..:i 'o  I  f-li-plr  .^ven»ie.  s^id  east  of  Broad 
and  in  some  sections  wtM  >ii  B'imJ  on  thi;  -i  It  cf  -h-  .Schuylkill.  I'nder 
that  uniform  rale  of  ten  cents  per  kii.:.v,Mtr  !.  jr  (linTi-i.^-  i-li-ririr  llghl- 
jtig  in  this  city  is  placed  on  a  par  with  iM' 

UNION,  S.  C — At  it*  ttgular  anoaal  meeting,  ibe  I  nion  Manufacturing 
•  Power  Cbnpany,  ■kitk  reeoitly  casapletrd  its  hig  power  plant  at  \eala 
Skaab  near  ker*.  cleeiid  dbednrt  who  tubtaaiMDily  clocttd  the  (ottowiag 
named  afloaia;  Edwin  W.  Rakerltaa,  pniidaBt  and  iraaturer;  Entriia 
Nidnlaasi,  vlea-presiOent :  W.  P.  Hcinekcn,  aecretaiy  nnd  general  mana* 
per.  TUa  may  imninate  tiM  precacdlnfi  for  reeelMnlUp  wkWk  kivc 
kern  pending  far  awerai  waeki.  and  if  netbing  nntawatd  kappen*  It  b 


likely  amt  tk*  aleewkBl  psHMr  will  ke  tMiaed  m  in  tka  bBIb  in  »  tkart 

time. 

AHOBRSOM,  $,  CL— ni^SaeaiHiak  Pawar  Caapany,  capltaHaad  at  $■< 

aoOiODBv  kaa  teen  oixaaind  la  ikia  dly  by  tke  deetien  ef  tke  fatlawlBg 

name^l  officers:  H,  A.  Orr.  president;  C.  Elmer  Smitli,  of  York.  Pa.,  vice- 
president;  Dr.  S.  M.  Orr.  trcasnrer,  E.  K.  Lliapman.  secretary.  The 
company  will  develop  the  water  powers  at  Cherokee  and  Gregg  shoaU  in 
Ssvanr  ah  River.    Work  on  Ibe  new  plant  will  begin  within  thirty  days. 

COLEMAN,  S.  D. — 'Miller  Brothers  are  said  to  have  pijrchaKil  the 
telephone  business  of  the  Coleman  Flectric  Company. 

STL'KUIK.  S.  L1.— The  AUiaoo  Bros.,  of  Lead  City,  are  negotiating  for 

lb*  poreliase  e(  the  Stiinb  Aalria  Hi^  tiaat  from  &  A.  Oliver,  kut 

Ike  deal  kaa  noi  yet  keen  deaad.   tilt  Mnaiar  it  kiU  op  pending  flie 

adtuaiBwni  of  w.mc  'ntaitara  wkUk  bam  la  da  wlA  tin  I«ih«  pltaa  af 
the  purchaers.    If  the  sale  la  tipilltuinniatad,  iieiiaf.asiaa  will  peaknUy  not 

be  given  ouiil  March  1. 

liUOWNSVILLE,  TK.\.— Mayor  F.  J.  Combe  hit  im  •  ..I  it,  i;,  Cor- 
pus Chrisli  .Hid  other  Trsas  points  where  he  has  been  invesugatlnir  the 
electric  light  matter  in  order  that  the  City  Council  may  bo  prepared  to 
more  intelligeully  cmiaiOct  the  quesUoii  of  giantinf  a  fraoctuac  for  light- 
tag  Bevwnaeillc.  Titc  asatter  will  be  tahea  tap  at  lha  not  ■acting  of 
Ike  Cotmcil.. 

S.M.T  LAKE  t  ITV.  l"T.-\n  .  The  Jordan  Surro»s  power  plant,  for- 
merly owned  by  ^ii  '-.ir  l-aUe  Cjiy  Water  &  Electrical  Power  Company, 
has  been  transfe  -  1  i  t  V  >i  McCorniek  &  Co.  to  L.  L.  Nuno,  of 
the    Telluride   Fi    .  r  :        .    The   coBsideralicrB   is   t16.963.2s.  The 

gfotukl  involved  in  the  transactuin  includes  tti.j  acrat.  TikC  power  booae 
ie  of  brtdi  and  ataal  wkb  cqalpaHnt  anCeient  <ar  gUBiiatliw  and  mna^ 
milting  4,aoo  harie>pa»ef.    There  b  •  spur  triA  le       Mo  Oraad* 

WaMern  mnd,  and  water  Hgkta  In  tke  Jordon  River  and  Utah  Lake. 
SICHMORIX  VA,— An  totcfetting  debate  is  aiill  in  progress  he>« 

regarding  Ihe  matter  of  granling  a  li(fhil'»g  fr.inclilsr  t;i  ihr  G.:iil:I  in^srests. 
Sp«i.il  Espert  F..  W.  Trafford  has  11111.^11^,1  .  :.  iiT;|  'ili  1  .1:1  1!..  ,  ili;,  v-t  of 
municijial  ownership,  especially  in  Hichmond.  The  pap^  is  in  part  a 
reply  to  the  argument  of  Henry  W.  Andetian,  eonaael  fee  dm  Qatfd 
intciesu.  Mr.  Traamd  states  in  reply  to  the  elalm  thai  Riebmond  gcia 
ligkliag  at  a  dicaper  raU  than  any  city  of  its  site  in  ibe  country,  drnt 
tkef*  are  a$i  cltiea  getting  cheaper  lighting  than  KicbnKiiid.  acconHag 
tu  the  report  of  the  National  Electric  Ugkt  Association.  The  ligkt  over 
llie  franchise  has  been  on  for  qalM  gwblle  and  Ae)«  Wrait  t*  be  nn 
imnM-diate  pL^tihility  of  settlement. 

LAKE  PADt)E.\,  WA.Sn.— The  Valley  Shingle  Company  is  iDatalliag 
an  i-leeiric  light  plant  in  its  factory,  which  .vi'.'  nfrS  |i-bis  lo  the 
village. 

HALLAkli.  WASH.— The  Ballard  Elcctnc  Coonpany.  which  holds  a 
tifiy.ycar  lease  of  the  present  pumping  plant  of  Ibe  city,  baa  made  a 
inopositlon  10  acU  tbe  city  ila  lease  for  $t{.ooo,  and  the  building  (or 
t},poo.  Vluat  letma  ware  teftelad  by  Ika  Ceniidi,  bawcver,  and  it  b 
potalble  Ibat  the  city  may  install  ila  own  plant,  tkUdi.  it  it  aald,  can  be 
built  and  fiuippsd  wilh  pump*  lor  aliout  Sa.oon  or 

CHIPPEW.^  F.\LLS,  WIS  —It  is  reported  that  .i  dial  h.ii  jut  been 
closed,  whereliv  the  Bell  Telephone  Company  asfsiir^s  control  of  the 
t  ailidi,  Th<  -/r  .1;.:  I  iidington  lines.  • 

BEIOi:,  WIS— The  Bdoit  Water,  Gas  ft  FJeclric  Light  Ctfmpinr 
which  i-;  ^  cL.r.Milidalion  of  the  Betoit  public  utilities,  has  oli^.dneit  a 
contract  to  supply  the  Atsrood-Datria  Cosngwny,  of  South  Bcloit.  wllb  elec- 
Irb  pawtr  far  dve  ftaia  it  $i*ao  •  masitb,  ar  a  taial  nf  Idataaa.  A  apaebl 
line  win  be  eaattnieled  to  tke  gravtl  laada  of  the  Alweod-IlaTn  Cosnpany, 

WAUSAU.  WIS. — Tbe  municipal  lighting  plant,  installed  by  Mr.  Jacoh 
Cloos,  of  Milwaukee,  is  rsported  to  have  made  a  good  Utowing  last  year. 
Tk*  report  abawa  that  tk*  istal  eaat  «f  Iba  plant  wu  fsemteid.  The 
eeai  af  maiaitnaiaee  and  tapabc  waa  $i«aJew  Tke  coat  ef  eteelrta  cur- 
tent  was  t},aa«,>p.  The  satary  of  Ihc  electrician  wai.  t<ini>.  The  total 
number  of  knara  lb*  tamps  burned  was  J,29J,  and  the  average  numker 
of  lamps  in  use  waa  ta4}i>  Intcrcat  and  dcpreetatioa  en  tkc  plant  aia 
each  figured  at  4  per  *anL  On  Ibb  k*ib  lb*  aaal  per  haw  'b  !pail  at 

$47.65  per  year. 

MORCANTOWN.  W.  VA.— At  the  last  aesaion  of  the  Common 
Council  a  franchise  WU  giaalcd  10  tke  Danfcafd  Valley  Railway  Cesapany, 
whicb  proposes  ta  apttitt  •  traOay  One  bttwaen  Mawamawn  and 

Mannln0on. 

INi^KKSOLL  ONT. — The  Council  haa  entered  into  an  agreement  with 
Ibe  Iitgersoli  i  jectric  I-ight  Si  Power  Contpaay  to  famisk  sf  arc  laoips  of 
s.ooo  naaiiniil  candle-power,  all  algkt,  Car  ta^ae  per  ana  no,  lb*  aantract 
M  date  from  Jaly  i,  i«elL  In  the  mcnatiiae  the  preaent  caiMract  win 
he  continueil.  A  clause  in  the  agreenieni  promisei^  lh.1t  i.hoiild  Niagara 
power  cheapen  the  cost  of  electric  light  any  time  during  the  life  of  the 
contract  the  company  is  to  furnish  the  corporation  with  ligbt  as  cheap  as 
any  town  in  the  province  similarly  sitnaied, 

r""lRT  HOPE.  ONT,- -The  lijillting  cnnlract  bet»een  ihe  city  and  Ihc 
r  rt  Ililpe  Electric  Light  A  Power  Company,  1  vl  .  1  ^i-.'in.i  u:  December, 
since  when  the  company  has  been  sopplying  light  witbput  contract  or 
agrteneiit  at  tb*  old  rate  The  CaaadI  baa  been  eensiderins  tlie  potai. 
Ulitiea  of  a  macicipal  lighting  syHett  bafate  naklag  a  new  canlraci 
with  the  ligbting  cnmiiany,  and  vken  an  pfcsentation  of  the  company'a 
bill  for  the  Jaonary  ligbting,  the  Caanad  refused  to  pay  the  full  amonnt, 
tke  arc  lamp*  were  tnmed  olT.  Tke  ccMpany  Stale*  tlial  if  tk*  pole  fran- 
«hlaa  b  Ctit  air,  it  win  abat  alf  tb*  heanieaeent  lamp*  alaat 
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BIRMINT.n.VM.  AI.A,— The  Birmii  ghain  Kiil«j>.  I.iiihi  ir  IVwci  Com- 
{■itiiX.  which  expeiiflcil  $500,000  in  )tii|ifuvrti^rttl'i  I'lhl  yrnr,  announces 
thai  prob«hly  |8ut^,oou  will  be  expended  tbi5  yvzi. 

M<1S-|(.((MKKV.  ALA.  The  I  ili/eni'  I.rghl.  lUil  i  l'ov«er  Conl|Wliy 
i»  ptr)>iiiiiK  to  oqiciMi  abQM  |s«,>u><>  this  yr^ir  in  in>|>ti'vriiteaU  to  Itl 
pUni  Mil  >r«cin.  V.  R.  WUlJns  1*  Bumiixir  <>i  il-c  c>iiD|iiiay. 

AMttlSTOM,  ALA^TU  AnaitlM  Cks  k  hlrctHc  CMlfUtf  kM  M- 
ccflH  die  (riMhiH  Ncmily  (raMcd  by  Uie  Cny  Cnndl  of  Oafaid 
tM  dw  taUdiBr  oi  «n  c1«clrl«  tMmtt  w  llotaoa  Cliy.  Md  di«  CMapaay 
■in  mk(  iMarditl*  •p^lMihMi  w  lh«  imibdridci  <rf  iMian  City  tor  a 
'  ItMICtiH  M  txiced  tbc  Dor  to  HoImmi  TaA. 

ROGESS.  ARK.— The  Roc«ft  Electric  Litbt  CeaqMny  Iw  ikddcd  le 

construct  an  addition  to  its  plant,  and  will  inxtaH  a  joo-bp  boiler, 
moiur^  etc. 

UALPUOOM  BAY.  CAl..— A  frwcluK  ba*  been  »ww*Ui|  w  W,  J. 
MdPailaBd  lor  ■  ih  ami  dcdrie  li|lM  fluM. 

SANTA  ROSA.  CAI..  -Tlir  siirvcyen  •!  ^  PUMlaan  k  Santa  Itoia 
k^ilicad  ate  now  eniiaiceil  in  sunreyinr  a  Khe  far  the  roftd  Inoi  the 
Wuboc  Uuuse  north  to  (hi>  city. 

SAN  FRANCISCO,  t.\L.  — A  project  n  or  fool  to  ii«  the  waters  of 
tbe  Sutrn  tunnel  for  ]iower  in  tbc  mines  of  the  Com^tock.  It  is  planned 
Iv  ere<ct  a  power  plant  at  the  town  of  Sutro. 

KLA.M.\TH  I'Al.l^.  I  AI-— C.  N.  Hawkins.  preM.lrnt  the  KUinalh 
Canal  Company.  a»lnj  for  a  <raiicbi»c  for  an  elevtrie  railwaj-  from 
lite  north  city  limits  to  connect  with  navixalioa  on  the  water  front  of  the 
Lower  Lake. 

PALU  .M-TO,  C.\I.. — .\  tnunicipal  bond  ia»ue  of  $7s.o<«j  lias  been 
vettd  by  Ibe  citieens  of  t'ato  Alto,  $50,000  of  which  will  be  expended 
Ml  ibc  extension  ai^d  itnprcivenient  uf  the  cnunicipal  water  and  t-lecIrK 
ligbtlag  phat. 

SANTA  BASBAIL\,  C.\L. — The  I'acilic  Caut  Kailway  is  pLaiii(in«  an 
dcclric  railway  frota  Saola  Maria  to  Ciiidalaiw.  Tbe  new  toad  «n<i  If- 
ceive  pumer  from  the  Valley  Ekclrie  Coaipany  »hieb  it  about  to  cabrfi 

tbe  caindiy  of  iia  plant. 

SAX  FBANCI.^Co,  CAT-  -A  »p<t.i,il  mretinic  of  the  (lockbolJer*  of 
the  I'Milif  <;.1«  ft  Klcellic  Company  will  be  held  at  the  vifxr  o(  .\.  W. 
llalsey  jk  Co..  j.;6  California  Street,  March  .so,  for  the  purpose  of  aulKor- 
irinff  an  increase  in  tbc  company's  bonded  indebtedness  from  fto.jiic.oDn 
to  $14,650,000, 

Ki:U  ULL'KF,  CAL. — Uaiuger  V.  \'.  O.  Johiuon,  of  tbe  Xorthern  Cali- 
feraia  Pewr  C«Miai«y>  hai  laaeHBcetf  Itait  lua  eoiaiiray  i»  ibevt  feedy 
to  eeiwiMMte  ibc  ceatltacdea  oj  a  petrer  line  ben  Odcn  t*  the  t»» 
tutu  beet  Ion  •!  Hinllten  to  Clea  Cenpty.  The  llae  will  «ainy  fnn 
■0,00a  to  laejeee  voke. 

LOS  AN'tiKI.MS.  i'.\L.  Tbr  Kr^lienlirech^-r  Syndicate,  of  I.o*  .\iiKcles, 
has  offered  a  tiKbi  f-f  wity  iliroiieli  its  cstcn^tve  lioMtngs  to  tlie  Pa^.ideoa 
Railway  cunipjiiy  lor  an  electric  railway  froai  I'otaitcaa  lo  lU«t(  Heck, 
Clendale,  and  (itifiith  I'ark.  to  connect  nidi  Ibe  eyileia  ef  tbe  Loi  Ab- 
geles  Railroad  Company  at  I^anlioe. 

0.  \KI.AND,  C.\L, — Tbe  Sunset  Telephone  k  Telegraph  Company  has 
been  given  permiuion  to  t«y  »d  aiulergiound  lelcpboer  coadnll  on  Eaet 
FoofieenDi  iiireei.  Tlic  cumpany  alio  ceaicaqilatea  ealcntivc  iaiproirr- 
meats  to  its  system  in  tbe  rUiUty  of  Triicbee,  Ihii  itMe,  part  of  wbieb 
will  consist  f>f  climiiing  all  ten-party  tines  li>  (wcvfiarly  tines. 

BAKEKSFICLD,  C.\L.— The  Board  of  l)ite<tois  and  other  officials  of 
the  Edison  F.lectnc  Conipooy  of  Xj^s  .Vnijelcs  recmtly  in^preted  the  wotk 
on  tlic  larjc  hydroelectric  power  plant  which  is  bemj;  built  in  Kern 
Rtnr  CanyuB.  As  aoon  as  »«rk  on  tbi*  pUm  ■»  cofopleteii  tbc  Eduoit 
Ceeipiay  wUl  hciia  «wfh  en  lure  aMhJeaai  larac  plMU^  ent  jiiet  ebave 
dw  faitabe  ef  Ibc  ncv  etgbt'Bille  Innitrl  aad  Ibe  edMr  above  KwwMb 

ALAUCOA.  CAlwtle  contiatt  fee  the  high^pctd  etifiiit  fer  die 

additiaaal  uoil  to  be  insUTIal  in  tbe  atDatdpal  electric  |>iaat  here,  bM 

hern  awnrde^t  li,  C'linrlew  C.  Mroft  &  Co..  of  San  Frincisco.  The  enjnne 
Si'ill  be  difect-ctiiinecled  to  )i  jjo-kw  thfee  ph.i*f.  ^xicycle  generator,  to 
be  supplied  by  the  National  tlcctric  Company,  of  .Milwaukee.  This  gen- 
erator is  praclically  a  duplicate  t.f  a  generator  recently  installed  in  tbc 
snnie  plant.    There  is  .iU.i  a  Wcsliiighoute  ceiirritor  in  operation  there. 

1.  ftS  AN<,l'I.l;S,  C  AI.  I'r  .[.cTty  oirnirs  b.nve  oin-tr.l  ih«  Hunlinglon 
tirecl  railway  inti-cisls  of  l.«<s  .Xi^gxLcs  a  4o.font  ngiit  t>i  way  for  a  title 
beimm  Back  Recb  aad  Vetenge  Pack,  a  diiMaee  ol  about  tbiee  arihea. 
Aceorilinc  to  CbicI  Eaainecr  Ueorre  Xehrta,  the  toad  betweeti  Let 
AiiKi-Ks  and  Ea|lv  Rock  trill  lie  coropleted  within  the  next  eixty  da>s  and 
imieij  .lays  motti  wotild  run  the  liise  into  VrTanji>. 

I.l Wl'VlI.I.i:,  1  fit.  The  I.eariville  Tiltphtre  t  .inipany  is  to  bilild  a 
lim    In  IKtiver. 

I'CKHI.Ii,  CCil.-— I-^x'rtl  capila-i.ls  arc  asking  for  a  fr.inchise  to  operate 
a  street  railway  ?y^Irm  it>  Pueblo, 

FORT  klOKtiAN,  CHI  Ai  a  recent  election  held  for  the  purpoae, 

iba  ddtciiB  voted  for  the  cMaUdlniirM  of  •  ■inaicipal  deetrie  Kiht 
pliBt. 

DENVER.  COL. —White  m  C'.t-.raiki  r.  ,  i,-lv  m  inuvii  .t,  with  plans 
for  the  devrlopiecnt  of  certain  water  itowrf.,.  fiiou  .1.  AmoUl,  of  New 
Yorli  and  Cbtcafit,  niaile  a  Xwly  of  the  pnssiMlitirs  of  the  ear  of  rieciric 


power  on  ttie  Penver  &  Rio  Crende  Railread.  He  has  rendered  a  rrpoft 
on  this  subject  to  I  lie  office  la  ef  the  coawBBy. 

liCX.MStl.V,  i:OI.--Ulds  will  l>e  receirrd  until  I"ebru,iry  .-i  f  r  run. 
siniciing  «  vmnj'li.te  water  systepi,  including  weir  ;snd  dam  *«  ilic  L.  1-1- 
tiisi.in  River,  intake,  flume,  excavations,  backfills.  ptti?iti;<k9.  t>timtis,  cun* 
ntctions  ri'iiings,  lurhines,  generators,  pipe,  hydrants,  etc.,  together  with  a 
liiiildiiig  for  ihe  pimipiHK  nocbincry:  aJso  buildina*  aad  cvittpltte  wiriag 
for  the  installation  and  operatioil  of  an  electric  liiht  plimts  iMtiidiiis  w^ftos 
t>oles.  tran^ro^tnt.'rs,  etc.  T.  L.  Tbotapaon  is  Mayor,  aa<l  john  J.  Hnddirl, 
of  41  n.:r.lr  !iv*k,  Denver,  is  Consulting  cngineef. 

hlll'I  I  I  I'i'.V.V.  CONN.-^Tbe  recent  icarc  over  the  low  tf^d*  kttW 
senc  oil  lias  been  the  nKans  of  increasing  ibe  busines*  -if  the  MiddletoTti 
Klectric  Light  Conipfliiy-  Srv-rral  rrsiJmts  of  PortlaTn.]  .o.M  iit-atby  places 
where  tbe  wires  of  tbe  cempany  extend,  have  had  their  residences  wired- 
t)ne  man  has  had  his  barn  wired  as  a  precautionary  measure. 

MOODL'S,  CONN. — Tbe  Mo&diss  k  )La»t  iiasnptoa  Tramway  Coatpany 
it  aiakiiig  aa  cftot  to  fiatnee  iti  'imdectaliiai  for  (he  coatlracliaB  of  iw 
cleeirie  niiway  to  coancct  Hoedna  end  (he  BUHilhetiiriaB  eUltfle  of  Ellt 
IIant[ilon,  where  coniircliofls  could  t>e  made  with  the  NiW  Yadb  M«W 
Hacen  k  ILirtford  Railroad.  U  aler  power  is  available  aiMwty  helwetil - 
the  two  towns  mentioned,  which  are  10  mi^es  apart. 

PfNTA  GORliA,  I-LA.— Tbe  Mayor  1.  1  jalci  l  :  .  i  .11  xn  elec- 
tion for  the  purpixie  of  deciding  upon  an  issue  of  twnda  of  fii.nco  for 
the  construction  of  it  wharf,  water  works  and  an  electric  ligl'l  .y.rrm. 

LINCOLN,  ILL.^ — There  il  said  to  he  a  good  opening  here  toe  ail 
electric  light  plant. 

I'.VHIS,  ILL — CVncral  Managrr  Farwell  has  rrretvcd  bids  iot  the 
erection  of  a  new  telephone  exchange. 

CLINTON,  ILL.— A  tarvey  i*  being  run  fr««  CbaiaiMlca  to  Dccalnr 
for  an  iDicwitM  n<l««y  M  be  ballt  by  the  laicnuhiB  Syndliato  ttfxt 

»C*»<HI. 

QUIItCT,  ILL, — Eil(liM*t»  arc  piniatine  pliM  ttr  •  aiilBber  of  iw«r 
teiephdM  Ifalfl  which  will  put  (Juincy  indepeadeat  pahtaAefa  in  eooi- 
taunkadoii  with  inqwitaat  ouitide  peinle, 

AURORA.  ILL,— C  C.  Uiiddey,  CUy  OeclHeiin,  wrilea  that  the  piw. 
peaed  efaatcie  K|bt  ptntt  «iQ  eeft  a  boot  «ea,eoo.  Mt  for  tbc  eon- 
ftrwden  hioe  wot  ytt  bnii  eiWtd  for. 

J,«'KSONVILI.i:,  ILL-  Samuel  P.  Stewart,  City  Clerk.  Jtitcs  that 
tbc  City  Council  on  February  1  voted  not  to  make  any  appropriation 
for  new  machinery  fur  "V'-  eUr-ric  light  plant,  that  no  improvements 
will  be  made  in  the  pU.:u  ..  .;m.k  >o'^i- 

FREEl'ORT.  ILL.-  Ml.  A.  J,  (;.id.lard.  president  of  the  Ffceport,  111.. 
Railway.  Light  bi  Power  Co.,  informs  us  that  the  city  exl>ects  to  itaslall 
about  £0  ndditii^l  arc  Uiupt  ou  its  new  cciutraci,  whwb  will  involve 
an  eMeniien  ei  abODt  en  aiiln  ef  fele  Une,  tai:hidlBg  thi  OtotMael  lioca 
that  the  CMQMir  wM  fM  in  to  ceeir  •onlent  ef  iik«  «ftr  m*  hbiHdy  •«rwi4 
A  water  power  plaat  of  bboni  yoo  hp  deww  tbe  liecr  la  maWniplBMd 
at  an  oneniioii. 

IIFOFORD,  IND.-lt  b  iMMd  ihti  the  loditMpolh  VtnttimM  ft 

Evansville  Traction  Coaipuy  loMldt  to  begin  lha  eenttranlen  of  itt 

road  in  the  spring. 

PORTL.Wn.  INt).  —  Tbc  work  of  making  trie  survey  for  :lie  extension 
of  the  Portland  &  Muncie  Traction  Coinixany'v  line  from  Portland  to  Celtna 
was  begun  Jami.iiy  jo. 
$OUTH  BiiND,  IXD. — Bida  air  wanted  fur  three  turhioe  water'  whcela, 

eaeli  cwable  of  dcv«|ei)iai  m»  hp  at  10  ft.  head,  end  all  tbe  aoctiiorlin 
for  Ibe  Miir.  A.  J.  Han«M«l  le  the  diy  cngbteer. 

CRAWFOItDSVILLIIi  INA^^Ilt  Jmmp  H.  Wetwm  Ceavnny  hite*4» 
to  erect  a  fdani  for  the  oumibeiaM  ef  (tkanfaed  Jnm  f redacn.  It  will 
need  beiltfih  eatinH,  dyiwoi  aad  ekdrical  iwppHn. 

LOCAWSPORT,  IXa— The  IndtaM»ell«,  Uianipott  *  Sendi  Bend 
1  ruction  Cewipany  hia  tthcd  die  Beard  of  PnUic  Wadtt  for  eatranee  to 
the  city.   The  cnleipriw  it  being  pTonwied  by  Lagaaepaet  tnd  Santt  BeB4 

1- 1.  iM  I  \  ]  i  r  :  .  ll-.-     1  '..n    1  .  m-cil    is   negotiating    with  the 

Indiana  Traction  Company  to  furnish  electricity  for  Ugbls  and  power  for 

tbe  town.  If  ibc  iKgadatione  fall  e  lecil  eengaay  will  be  arianiMd  to 
bitild  aad  operate  a  pltnl. 

INDIANAPOLIS,  Vm^Thit  ladlanapettt  Seathcrw  Rtflwajr 
psny  I*  preparing  to  Intnll  a  iMW  wnltr  plant  at  IM  Aepe  in  Ibe  Mathers 
part  of  die  oity  and  will  ntahe  edwr  ImptetMaanti  lhat  wiU  pw*  tba 
way  lo  Ibc  erection  and  iaMallatiaa  ef  a  light  and  h«niln(  pitat  anbic 
wcntly. 

WARSAW,  ISTD.— The  P«ru*Wtmw  ditmioai  of  the  Wiwrna  Inters 

urtt;i-i  Railroad  will  tic  biiilt  by  the  comp.ilu  ititteail  of  by  a  constructiois 
liinip.itiy  under  mineral  contract,  the  sub  contracts  bting  let  for  ttlc  actual 
C'.n>.tr'.ictioti.  Hid*.  Uo-Acir,  will  »<ion  he  a.iktd  fiir  the  ei^uitiuient.  iJr, 
>i.  t-'.  1^kVc.-v  is  prtsideiit. 

,\!  Tt"»N',  lA. — The  City  Council  has  decided  to  install  an  electric 
?ltv-'.t  lii:ht:ng  pl.vnt  fi.-c  tbe  town. 

iJfcS  MOINL^,  I.A.— A  new  awitcbboard  is  to  be  installed  at  tbc 
loeat  cnefaaag*  ef  tbe  Iowa  Tckphent  Ceiaptoy,  and  etbcr  Impmurwtute 
in  tbe  lynem  wHl  alM  be  made. 

FREMONT.  lA.— The  Fermrre'  *  Traders'  Tetrpbene  OBawany  ha*  neM 
He  plant  to  W.  !>.  Dnatmert,  ol  Otheloott,  lOr,  and  edicrt.  The  new 
owners  will  Hiebe  coiuidmUe  imprevenent  in  the  tyticm. 
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FORT  l>ODC£.  l.V— The  Newton  «  Nonhwrnteni  Riilnay  Crnnpanj' 

■c^iiitd  Om  pffwn  «f  ik»  FoH  IMfi  teMi  l^tMy  Jimiary  41. 
tht.poTCbMt  MMm  Alt  ntttag  iMdt  nrf  ftaaAfa*.   Tb*  itkc  m 

CEDAR  KAPIDS,  lA^Tbe  Mbb  *  Cmlmrdle  KaHmii,  1wt«««i 

Atbia  anti  CenCerville,  u  to  be  converted  into  an  electric  line  and  will  coo' 
•ect  with  the  proem  city  llne»  »l  CcnlervlUr.  Tlie  line  will  aI»o  be  e«- 
tended  tbroii«ti  Albia  to  Baxtm  and  btanchci  will  be  built  to  Mystic  and 
BJinnan. 

SIOUX  CITV,  lA  — The  board  of  dlrtcton  of  the  New  Bute  Tete- 
jboae  Ceopcaf  et  Ibe  recent  annual  meeting  voted  to  iaaue  $100,000 
weflll  of  IMMriliea,  a*  common  and  preferred  utock,  for  Improvetnenia 
and  exteniioac  in  tia  toll  xrvicc.  Work  on  tbe  imfifaTCiiienta  will  beila 
at  once.  They  will  (nelude  a  Uunk  line  to  Council  BlufTt  and  SotiUi 
Omaha,  through  hnt*  to  Sioux  Falt<.  Yankion  an!  Elk  Pmn?.  5  line 
to  Worthinfloii ,  ^:nlt.  .  to  connect  wuh  Tri  Stitc  C'c.(npa:iv"s  hiu  tram 
lUoaiapall*.  and  an  extenaion  from  Raniioiph  10  Lincoln,  Neb.  The 
«Mknttt  •(  llie  New  State  Company  will  undergo  oMOtlM  iowravc- 
«an  rteiever  Ihcy  tn  netdtd.  At  OicToiKe  a  aew  MiriKhtaud  aad 
€tntr  cbcalt  will  b*  Immlliid. 

wyNNEWOODk  1-  X^It  h  mM  Ital  life  wM  bt  mhM  uoUI 
F«lnmr  i«  for  rwwlwirlfcn  a  ceibtiuHlwi  «Mar  ««tb«  and  cleuifo  1l|ht 
unMaL  J.  O.  S«)aaligr  it  lCi9«r. 

OTT.\WA,  KAN.~Tb*  Otiaw*  Tclephent  Company  U  to  fp«nd  be. 
twetn  $10,000  and  $40,000  in  inqtroring  ilt  pUnI  at  Ottawa. 

riTT^ftrRC.  KAN. — The  I'iitiburg  Railway  and  Light  Company.  Pittl- 
Vutti.  K»n  ,  tnjr-v  of  whose  stockholders  arc  Carthage  <Mo.)  caititalists, 
hu  rfvrnily  |  uicliaMHl  a  tixs^in.  Reynolds  Ccrlisa  ctigine.  aaited  for  le(t- 
har-i*.  .It  11c,  and  a  300-kw  enjpne  type,  direct-current  ^nerntor  for  the 
eolarffement  of  the  present  plant.  The  new  unit  will  be  furnished  by  the 
AOM^bkUacn  Cea»tny,  Milwaukee. 

ROPKtMSVILLE.  KY.— HilUent  U.  DaJton  i<  reported  to  have  pur- 
^htmA  •  frMcUtt  for  s  ilntl  nOeray  and  cleewte  li(bt  plaat 

CLOVEKKmr.  KYw— D.  a^mn  VBIer,  Jr.,  of  Owouboro,  bat 
ptthleiiad  for  a  frMidUi*  to  eontltuet  and  operate  an  electric  litht  plant. 

UT.  SmtUNG.  SY^-^IlM  Ml  Siarliiig  Water  t  Licbc  Company  ia 

wU  be  tattaDed  and  wrw  ittMt  am  linwa  will  alia  ba  ivt  lib 

LAFAYETTE.  LA.~^  afprtrritUtM  at  9t$jm9  baa  bee>  vade  far 
the  purpoae  of  maktag  MvnwvaieMt  M  tb«  walcr  wortM  ariMB  aad  fb* 

electric  lijiht  plant. 

WINFIELD,  LA, — The  Town  Council  baa  granted  a  franchise  to  the 
Wmlirld  Electric  Light  ft  Power  Carnpany,  Ltd.,  to  establish  an  elmric 
tiCht  and  4>ower  plant  in  tbe  town. 

DEXTER.  M£^-Mr.  Chartee  H.  BtMbddcr,  ib«  local  bviidtr  aad  ana* 
ir;iciar,  has  baoi  waTdai  Ihc  aeomct  far  boiUbv  the  ma*  iU>iila 

tM.wrt  fUot- 

I.LAVIS  ION,  ME.— Ot-.c    >t  IjlMt  trT.jTi  r  ti!  in  the  telephone  field 

is  the  Lewision,  Greene  &  Monmouih  Telephone  Coai|HU>y.  It  ia  iaid 
tt  bMa  pltwitd  M  bund  and  inilMUln  a  OMMit  «hkfc  «di  ii^iiitu  in 
wariona  citia  md  town*  la  Andneegggin  aad  Kcnatbec  eanndet.  The 

<tpita)  Btwk  of  the  corporation  is  $10,000.  Tlie  oflWri  the  cotT^rstioft 
•xe:  rresident,  R.  Alden,  of  Winihrop;  trtaijr-r,  it.  M.  BUkc,  o<  Moq- 
■loulh:  directors,  K.  Alden,  Eli  llodgMn*.  A.  H.  Bailey.  II.  M.  Blake. 
J.  U.  Oilman  and  il.  E.  Fo«ier, 

BAli  .vIORE,  md.— The  directors  of  the  Maryland  Telephone  Company 
tiirt  tfcrvr'.y,  and  it  ia  understood  tliat  they  are  planning  to  refinance  the 
<riri';t,ittY  11    trder  to  peoride  for  the  proposed  instnllaiion  of  an  auioinnlic 

CUMBEKLAND,  MD.— J.  A.  McUcnty,  aecretsry  and  treasurer  of  tbe 
Cmbariiad  A  Mt.  SaTige  kulaajr  Ctoapinjr  at  AUagbcny  County,  say* 
the  aanpaay  baa  bccB  {neotpoialcd  nd  ba*  dblalned  a  Tiluahte  franchise 
to  build  its  ro.id  mi  the  public  highway,  S  miles.  No  orgaoiaatlon  has 
been  ellecied  as  yet. 

I.AWRF Xcr,  MASS.-  Thr  T....ta;ur  Gis  <" 'raT.ii:-,-.  fcarjng  readied  lb* 
limit  of  ooc-  ii  l-iwrd  under  the  ti.f»ir»,  h..>  {.rtm.mfd  to  be  allowed 

to  intre**e  its  capaial  stock  i'  im-^i  il.c  unminn  d.niindi  i-ji  Rjs  and 
electricity  in  Lawrence,  Ando^^i    .\I,:itii;in  jm;  .Ni  rii:   Vr.li  ^ci, 

riTTSFIELD,  M.^$.S.— The  internadonai  iWer  Loiopany  baa  received 
orders  for  (our  of  the  largest  size  Diesel  engines.  Two  of  them  are  to 
go  l»  the  Pittafield,  Mast.,  Electric  Light  Company.  Maoacei  Uaghea, 
•f  lha  New  JEagknd  Tckpbane  A  Telegia^  Caai|aiiri  baa  amagtd  ta 
inaiail  4a  Iwleiiar  ttatbmt  te  Iba  vlaal  o(  lb*  Staaltr  Blectrie  Mtaulaf 
tilfflng  C!ailt|iaoy» 

BOLBROOK  MASS. — .\t  a  special  meeting  (or  tbe  purpose  of  heating 
the  report  of  tba  eaainiltn  chswo  to  ateerluD  the  eoat  of  ligbting  tbe 
town  by  ele«ti1d)7,  Mr.  MctJiagbHo,  la  Malf  of  tbe  ooraoitlce.  Mated 
that  the  only  eoi^p^n»  available  that  they  cjuld  do  business  with  waii  the 
Randolph  &  Hii'.br  i.:.k  Electric  Light  St  Power  Company.  That  cexinpany 
would  light  thi!  ti  'A.'i  .Mlh  ux  arc  lompK  and  lat  candle  power  incandescent 
lamps  (of  %$,:n:f)  [(I  ..»n«in  and  (or  a  term  of  five  yc-ji*., 

F.M.L  RIVER.  M.\SS.— The  contract  hctneen  the  city  and  the  electric 
light  company  expires  in  l>ct'  her.  HK17.  and  (he  coranotiy  npfi.irently  ilnes 
not   fenr  »ny  dim«tsMliois  i.?(  iis  t,ti-if.f«^   with   (he  city.     General  plans 

and    -I     ■  M-..-  :r  It  t.M    t,.-   tic        irti'. i' -  :  t    '         pTn)i,tM.|J    hlB   HCW  tJcnenil- 

ing  gtation  at  the  foot  of  Uatbavay  Street  hasc  been  given  oat  end  the 
g>t*Mcm«Bt  far  Ac  building  lN*1f  will  tborily  foltow.  it  it  iiroiNitrd  to 


erect  an  cntitcly  fir«|troer  timeiitre  of  iltcl,  brick  nut  ooaeiit.  laoxiw  feci 
in  llBWiitni  aBd  iiaai  ga  »fs  bnm  bngbi. 

NEW  BEDFORD.  MASS.— Tba  Stale  Board  of  Cm  and  Eleelrie  Ugbi 
C'Kinminioners  ore  considering  a  pttiHoo  prcMflted  by  •  eotninittee  'of 
ihe  Hoard  o(  Trade  for  ft  reduction  in  the  price  of  iriis  and  eleetricity 

in   (his  city  III;  I    KjirlntM  n.      It   15   cliurrd    tliut    til-   c.jimpany   can  affurd 

to  supply  gas  at  $t  per  Ihouaand  cubic  feet,  with  10  per  cent  off  (or 

paiMcnt  wiiWii  IMI  dan  ^t  *i  9*t  bita—tt'bam  diaaid  ba 
ibt  coii  o(  eliaMiginf,  Iba  pnmut  iniat  me  ti.ia  «ilb  a  dtttaml  •( 
la  per  aent  Ibr  aat^.  atri  it  anil ,  yer  M—mbnir  far  cleeM)e!tr> 
wlib  s  dliMniH  grtgattttml  la  Mm  awnnl  natd. 

WORCESTF.R,  MASS.— Tbe  New  E?if<.ird  Teleph^^ne  ft  Telegraph 
Company  on  account  of  its  iiicT-:ii*rd  ii,i.,inr«5,  fiml*  it  ti'^ceasary  to  make 
arrangements  for  larger  quarters.  Ncgirtiatioiu  are  under  way  for  the 
purchase  of  a  piece  of  land  adjoining  the  coropany*s  preaent  exchange, 
aud  if  tliii  ia  secured  ttw  cosapeny  proposes  to  erect  a  btiikUng  u 
lawt  ta  Ibat  awr  In  tua  M  fattid*  for  falate  enpaMiaa.  I(  iba  adialn- 
ing  land  eaanet  be  aMUtad,  tba  TetephtMie  CocnrMjp  irfit  eUaMMi  1 

aub  enchange  in  some  other  part  of  the  city.  The  eomp«»fly  hns  reecitlly 
been  granted  a  franchise  tn  establish  a  new  ni.iin  iini-  between  Adatu 
aad  Norlb  Adatnt  along  tbe  East  Road  f rora ,  Ea«l  Kootoc  Street. 

■KOOKLINE.  MASS.— At  a  special  town  meeting,  on  Jtaaaiy  31, 
the  town  of  BrfKikltne,  Mau.,  voted  to  appropriate  $35,000  to  erect  a 
consolidated  }ir:irinir,  lighting  and  power  plant  under  tbe  d-rrctii'ii  -'t  llie 
gyianatium  and  school  coniiiiittrrs  to  supply  tbe  Manual  Training  High 
School,  the  Municipal  Bath  House  and  the  proposed  gynmaaium  and  high 
school.  Early  Is  tin  study  o(  plant  (or  the  new  gyianaaium,  which  will 
caat  liaoiaea,  lha  «Mitian  of  beeting  and  U^ting  caac  ep.  VMm  tbe 
data  rtaxfanlqr  vf  (ka  gtiblti  biili  baatt,  tba  ncaetiitir  «f  taan  lananing 
some  ste^un  laundry  machinery  in  the  lalirr  and  tbe  large  nuaber  e( 
lamps  that  should  be  used  in  both  buildings,  it  was  erident  that  a  con- 
siderable saving  wcu'r!  li^"  ef?re!ed  by  n  rv^mbined  hesiirts;  snd  ligbting 
plant,  1[  Wit  fi.iiiid  that  the  entire  KtJiip  01  fo.ir  hui'Lilingi  OOuld  be 
heated  and  lighted  (rocn  one  plant  located  partly  in  and  partly  behind  the 
aannal  tiaiaaBC  baildiagi  >r  tMa  ailingiwiiat  ana  cbinDcy  would  take 
tba  pbK«  «f  fane.  iMnaatatary  dntUmten  nf  gam  trauld  be  aUiniuaied. 
a/A  tertai  ibawaad  dellaia  aaetd  aanaaOy.  li  una  daeided  not  to 
inMaD  Iba  binllng  ^lant  in  tba  gynwMiwn  aa  fait  coiiildbrad.  an  aaaanni 
«(  Ibe  iiggaac  and  cncratcbniM  upan  TglnaMa  apaee, 

JAiCXSON.  MICH.— Tbe  MniUgu  Stale  Telcpbone  Conpany  l«  cou' 
Unphttagl  iai|iTavFments  this  next  year  aiaouniiog  to  $aoo,ooa. 

THBES  KIVEBS.  MICU— The  Uidugan  &  litdiana  Trsctioa  CoaiiMDy 
hia  bean  grantad  a  (rincblta  br  tba  Gir  Gnmeil  ta  agafaia  aa  altcMa 
road  dnmigli  tba  dlgr. 

MUSKEGON.  MICH>-4liarar  nanuatiw  >Mp«w>  an  cav  pliii  far  an- 
nicipat  u»inrr>liiv,  wbtMbr  ^  M  ■Mer  waiba  btdldinf  arifbl  bi  atnlpgad 
(i>r  a  lighting  ptont  at  an  fgyenit  ROt  grMtr  Iban  fijaaao. 

WYANTKITTE.  MICH.— Tbe  PcnngylTnnU  Salt  Mfg.  Canvaay,  Wyna- 

d.iKe.  %lich.,  with  head  oilices  in  Philadelphia,  has  purcha^crl  a  new  jiowcr 
<N|uipment  to  supplement  the  one  already  m  use  ia  order  to  meet  the  de- 
mands ot  increased  business.  The  new  units  are  a  iix^i  ia.  simple,  heavv- 
duiy  Kijnolds  Corliss  engine,  direct  coupled  10  an  800-kw.  diiect  .iirrt-Mi 
Bullock  generator.  Tbe  engwc  wtU  run  ia  parallel  with  other  uniu,  and 
Ibe  latd  fran  lha  ganagamt.  whUi  ia  at  ibe  cnpnc  tnt,  trill  be  tnid  ia 
part  for  light  and  power,  bsit  for  the  neat  part  far  tHeetrolytie  gurpiiii. 
The  entire  unit,  steam  and  electrical,  will  h«  (urnislied  by  Ibe  Allb-CbSU 
mett  Company.  Milwaukee,  and  it  to  be  ready  for  seririoe  early  ii>  Jmea 

INTtKNATIONAL  FALLS,  .MINN.— E.  «.  tiackut  is  uid  (o  be  mak- 
ing arrangrmrntt  to  rilablish  an  electric  light  plant  here. 

DULUTH.  MINN.— T(  ,•  ,:!i  G.  tieral  Electric  Company  has  recently 
rei^rgsiiixed  as  the  Dul  iiii  i:  Ji-.r rv  IJcctric  Company,  with  a  capital  of 
$j.ooo,ooo.  The  company  pi.LipLie*  to  c.ipcnd  about  1150.000  In  changing 
from  steam  10  water  power. 

COKINTIi.  Ml!>^.— Tbe  Corinth  &  Sbiloh  Electric  Railway  Company 
III  iiiiawa  (a  aiwttftiat  an  daeliia  nltrigr  in  farinlb  Tba  aaaipaiqr  bin 
a  aagimi  af  $aMaa«. 

CASflVIUC,  MO^Tha  CiitetOa  MiH  ft  Sunlr  Cappnnr  It  Aent 
ta  hmall  a  agncai  ai  elealrin  iigMng  far  tbe  city.  Tbe  fteiNtfe*  pi  the 
conqtinyla  femtM  piwt  •U  be  aniticed  to  meet  (he  increased  dMnud. 

JEFFERSON  CITY,  ttO^-Flmi  are  being  prepared  by  a  laeai  dm 
of  archlleeM  fat  lha  cnnamictiaa  «f  a  nrtr  aanml  beat  and  gattw 
plant  for  tbe  pgHlttntiirjr.  Tbe  natr  |laat  mia  aatt  batBi<c«»  liaakoaa  aad 

$150,000. 

CtlllXIOOTHE.  MO.— Ai  Iba  attcMon  held  JtitiMry  a«  for  tbe  pnrptaa 

of  deciding  (he  ftne'tTon  o(  bonding  the  city  foe  ^r^.f^.'voo  frr  the  piirpoat 
of  c«tablishi7iK  i?'  e"*"  water  and  light  plant,  thr  ;-rop:>siii.iri  inrird  5  to  t* 
Tho  city  has  U:cn  lighted  by  a  private  corporation        twenty  years. 

CLINTON.  MO— The  Council  hua  rejected  the  terms  made  recently 
by  (he  Lighting  Company  and  the  Mayor  has  been  inveatigatltig  the 
conditions  of  ihr  rtrctric  light  plant  at  Harriaonvtlle.  witb  a  view- 
to  gaining  ideas  for  establishing  a  planP  here,  but  no  dei^nire  9tvps  have 
been  taken  in  the  m,itter. 

SEWARD.  NEB. — The  .Seward  Indenciident  County  Ttletih^tsic  C*iiiipany 
is  iirT.iiii[)iti;  to  build  a  line  from  thi-      :  ii  in  .'dd.-ord. 

KEU  CLtilfO,  NCa— Bonds  have  been  voted,  the  proceeds  of  which 
irill  be  ittlliitd  in  inMalliiiV  an  eleetrie  iigbt  plant  far  tbe  lewB. 


.-  iji.i.cd  by 


344 


ELECTRICAL  WORLD 


Vm.  XLVIT.  No.  & 


NASHUA,  N.  H. —  F.«»in«»»  tre  inakinc  .nrvjji  o»  the  .Nisiui  Rtvtc 
be4  »n  ihis  ij*y  hhK  j  mcw,  i;  is  -ji  I  it  cstabU^hinK  a  larjce  electric 
pIlM  («|  tbc  jMkwm  Manufoclurini!  Company,  to  be  opuated  by  wuct 
Ik  i*  alw  np«rMd  Ikit  •  a«w  dM  My  tc 


OEORGKTOWN,  OHIO.— Tbe  Cily  CIctIc  writo  lhat  the  citiuni  voted 

at  M  IfMM  lijiioo*  feood*  f«r  the  wiiMimliini  «f  an  decifie 


OlAlM%  M.  I.-BM1  »ni  It  nciiwd  MMfl  Hwck  i  hn  i 
ftttfit  o<      (I9  fir  a  pMM  «f  altlwr  thrtt  tr  Avt  ictrti  Addfttt  F.  T. 

CMM^  MlllltClk 
TRBKTOW.  W.  I.— A  tMtnet  Ini  Ittii  awatM  by  ibe  firm  Yoit- 

Phi]a<ieti>hiii  Company,  operating  the  New  York  &  Ph^^3^^r!p^ia  p^rcrrir 
railway  by  way  o(  Trcnioo  tni  Eli»heth,  (or  buiMlrg  il;.-  .n  1  il  >,rctiti:i 
of  the  proiMsed  air  line  to  the  Schuykill  Stone  Company,  ui  i'biiaijrlphia. 
This  frectiott  extendi  frotn  Rahway  to  Metuchen  and  will  be  double-tracked. 
SpccifiutaiMU  <«r  the  Uiiid  tectton  between  Uctucben  and  MilUown  are 
bdM  4nhid  aad  a  tattmct  wlU  ba  awatM  iritbia  t  few  wwka.  The 
Atbade  CUy  tt  Martan  Canpanr,  tt  it  itfiHti,  etMtaittata  cztcading 
it!  line  (roa  SMBtfi  PtiM  tt  EniNtk  Crttb,  altiw  lk«  (hot  Bgg  Barbar 
River  road  iR  W*  LattAit,  acTtM  tt  Rb  HaAor  Oly  aa4  ibtHfb  to 

T'ickrrtftTi. 

!■  AKMI.VGTON",  N.  M— The  Hnn^l.ri!  KU.ttrir  I'awer  4  Railway  Com- 
paxty  piaaa  to  build  a  larte  power  plant  at  Fruitlaad,  N.  tot  ttm  par* 
pu«e  o(  (urnitbiti^  power  and  light  aad  Itr  ' 
between  Farmington  and  Jewell. 

ROME.  N.  y.— The  Central  Ne«  York  & 
te rears  propoac  to  spend  $1,500,000  in  the  iinpeovCHlul  a( 

UOMKOS.  K.  y.— TbCM  It  tMit  talk  t(  itt  SttfUv  Ukt 
Mm  tttliniMd  (t  Wanrhfc  lad  coaYenad  iaia  ■■  atiMiit  Kan 
FULTON.  N.  V>— Laait  W.  Eatrkk  hm        gtaaltd  a 
Re  win 


TUPrBR  tAKS,  9.  Y,-Tbt  RoWntoa  TcIcvIhiw  CiMiipMir  «t  PMf 

dam  has  been  granted  a  francbiw  to  buUd  and  operate  a  telephoae 
t/fMrnn  at  Tujipcr  Lake. 

OSWEGO.  N  v.— It  i>  announced  that  the  extcnaioa  at  ikt  Siyraeuil, 
Lakcaide  4  Ni  r.lu  ri.  Railway  from  I'bocnix  to  KulloB  aa  the  Mat  aUa 

o(  tbe  Seneca  Kner,  will  be  built  in  tbe  <priog. 

XKW  YORK,  X.  Y'. — Bids  will  be  rtccuvd  until  l-rlirn.iiy  ij  by  C.  B. 
J.  Sny^rr,  .Sii|<friBtendeiit  of  School  Buildings,  for  inatalUac  dcdrical 
■.  iuiii.ii';!  t  ill  I  ir  ii'.iUilon  to  School  71,  borongb  of  IfaaltttIB;  tltt  aa 

•  icctnc  'jrll  -y-irir.  in  >cbi>»)  f.  boroiinh  o(  Btonx. 

WATf.RTOW.V,  N.  V.— Tar  J'l.l.li..  W.jrl.^  Committee  on  Street  Light- 
tt^g   th  considering  plans  for   a   new  system  of   street  ItghtiAg  for  the 

city.  Tbre*  Mifltrtm  ptiB*  ai«  under  diitBi«g«— on  far  Kiaiilit  dgatrie 
iightuig,  om  for  tuttgk*  laa  MiliiiaK  aad  At  tkird  f»r  t  ctaMaailMi 
9t  ibe  aihcc  t«a> 

BUFrALO.  N.  y^Hnmr  J,  Fltrce.  pntldent  of  Ifet  Ial««witionil 

Traction  Company,  of  BuSalo,  says  tbe  steam  lailroaJ  cutntMnics  are 
planning  to  jointly  build  a  staton  at  WiUiaei  and  Curtis  Streets,  and  that 
the  New  York  Centtal  ptopoics  to  rlecirify  its  belt  line  and  establish  con' 
venient  local  passenger  stationa  at  difcrent  points,  to  which  tbe  International 
CiNDpany  will  loop  it*  lint-ii  m  as  to  handle  traffic  expeJiiiously.  If  tbe 
UafM  Sttrion  is  citabUtbed  at  WUIlaa  and  Ctittit  Stttcit  Iht  iMtniattoaiJ 
TnctioB  Coaipaay  uadoubMiUy  iM  vat  bait  liaat  tt  il  dlicct  Ima  Ibt 
Etawood  district,  Ihrtaib  Elvvotd  A«ca«t  tad  Wf»  Stnet,  via  Wa> 
Baa  Street,  and  batli  thmfh  BrtidwWi  at  ncH  it  Mt  Uwt  ftaai  vibew 
parts  of  the  city. 

.NEW  YORK,  N.  Y.— Tbe  Of  eat  Eastern  Telephone  CotBpany.  a  new 
independent  concern  in  New  York  City,  has  made  an  application  to  open 
tbc  iktreet*  to  lay  new  subways  under  tbc  franchise  rri-cntly  de- 
clared valid.    D.  A.  Rcyqoldt,  piestdcnt  of   lb*  cosipaoy,  uyt:  "We 

McoNd  a<«r  itiitto  'CtMiaelt  <ic  .ttNylwatt  dariac  Jaaaary.  aad  tow 

bare  aMrr  diaa  <y,«o»      fbe  retalt  of  faaftctn  wctk*^  CanvtM.  W* 

have  6tcd  maps  with  the  department  for  one  exchange  in  lower  Man- 
hsltsn  iu<i  . -K  .1.  iV^  Bronx,  which  will  be  followed  by  others.  Our 
orders  tor  rraaterul  will  be  placed  at  once  upon  reeciviitg  our  pcmit." 

TKOY.  .V.  Y.— The  Hudsun  Kivcr  ticctric  Lijrhi  &  Power  Company, 
wbit:h  if  installing  a  series  uf  plant*  in  and  around  Fulton  County,  has 
patckavd  a  piece  of  property  between  tbe  cMic*  of  Jobnsiowa  and  Clov- 
tnriU*,  on  wbicb  will  b«  eircied  a  sub-tiMtoo  te  aarve  Mh  plaees.  The 
e  baacblM  of  James  H.  Ctu»  of  J'.<hnil"wn,  wbxh 
ic  dented  privileges  in  that  city.  Application  will  be 
itudr  at  an  early  date  for  1  franchise  in  Gloversville.  The  line  will  be 
a  bratt<b  of  the  trunk  tir^e  wbich  extrnda  from  Sprer  KalU  througb 
Saratoga  Springs  and  tistUtoo  Spa  to  Ttoyi  Albany  and  S<lu-nrcl>idy 
Frgai  Ikt  tidKMadoo  at  BlIlHta  Sf^  aMibCr  llaa  il  beii  k  :  n>t;  icted, 
•p)  asMid  thrwigb  the  trcMrtn  -territory  of  Hio  comi.uiy  and  will 
ibe  L'lica  liiu*.  Tliin  line  will  extend  across  country  to 
AaHMfdan  aad  thence  to  j>ihnst<'«>ii.  LittU'  PalU.  Herkimer  and  Uttca. 
Tbe  material  Is  all  on  the  ground  for  tlir  line  from  Ballston  Spa  to 
.\rasterdam.  At  tbe  Utter  cily  a  substation  will  be  located  on  Church 
Slrivv  Th,  iiiRpariy  ptitKiKS  Kt  lurnish  eleccrKity  in  .ill  tb^- 
dties  ivA  viKaces  aktw  fovM.  Tbt  company  itcattd  tht  ctnittact  lor 
fiiniiabwg  (..iwer  far  Uc  ftia  A  Slthlwk  Valkjr  Ratliaid  Company  s 


HAIMLtOH.  OHIO.— Tbt  Hballtaa  Hoaic  TtlcplMiM  Cta^iny 
pcctf  tt  tFMd  9ss>«tt  ia  ia^p  tin  itt  ^tm. 

CAKTON.  OHlO^Bcpom  «tlt  Uwt  cinm  cipHillMi  art 
in  a  pn|tct  It  coniiniit  t  w*m  iMcrtrbm  titd  bom  CmtMi  it  Cintll. 


TOLSDa  OmO.— Tkt  Tdkdt  k  Cttutai  Raflvir  Ciavniir  il 
lectariat  rifbt  of  war  feaiwtca  Fftaoob  Tian  and  BucfnuL  GtKit  Kb 

Everett  is  in  charge  of  the  work. 

LA.VCASTER,  OHIO.— The  Fairiield  Traction  Company  is  planaint 
to  build  a  line  rt:>rr!i  1:1  Buckeye  Lake,  giving  Lancaster  direct  con- 
nection with  that  f.i.iirj'is  resort. 

CHILLICf^TlIL,  (iHin  -.;.--i<r.:  Mnuir^r  A   G.  Moser.  of  the  CUUi. 

coihr    Kii'L'ric    R.iil;.^.i..I.    I.irilit    ."^    I'oxi     l-:jni]i^n>.    infortat  at  tfelt  IfeO 
c..<aiji*u>  KiUnUi  w  jti^uiU  ail  li.c  ^iula-nic  ^vcihc^d  work. 

EAST  LlVERi-OOL,  OHIO.  The  East  Liverpool  Traction  &  Light 
CtHapaoy  •»  planning  to  build  au  cxtcatioa  10  Vaoport,  Pa.,  where  coo- 
aetllta  will  ba  aida  wilb  la  tattaitoa  tl  tbt  HlMbaif  Raflwiyt  Cmb- 
paay. 

F.I,YRI\.  OHIO.— Tlie  Lake  Shore  Klrciric  RarUsy  Company  will  make 
extensive  improvements  in  its  lines  this  year.  Part  of  them  have  already 
been  planned  in  detail  and  orders  placed,  including  a  power  plant  which 
will  cost  about  $60,000. 

CLEVELANT)    OHIO     Frf«nrr»   In   ihe  nelnlnbarbood  of  Berea 
Klyria   havr    t  iNT:i'r:r^t    .i   ^t- 1  p.  t-n  1. ,n    ii>   ii;,-    Lli'veland  4  Soi.th  .vc^tcn 
TitctlOB  Company  for  tlie  building  of  a  new  line  from  Berea  tbrmicb 
OlMltaad  Falit,  Cobnbut  lad  Emm  tt  Abbot  Corners,  where  ft  WtaM 
dimaat  whb  the  Grafton  «p«r  I  lac  Htld  If  lUt  tteipany 

OOLUUaua.  OOIO^VtctidaM  JWu  a  WUb,  of  the  CMuabat, 
Odiwuc  ft  Uirioa  Kdlvar.  aaaomett  Ibat  bli  eoaiiianjr  will  auibe 
important  exteRsions  in  tbe  spring.  Tbe  main  line  will  be  extendeii  froai 
Marion  to  Bucyrut,  ii  miles;  a  spoir  will  be  run  to  Ricbwood,  6  miles 
atid  ]  milea  of  city  track  will  be  laid  in  Marion.  The  main  line  is  to 
be  doubte'tracked  from  Columbus  to  Glennury  P.irk,  Two 
additional  j,aoa,kw  Curtis  turbines  ate  to  be  placed  in  tlic  main  power 
Htttoa  tt  Stratford. 

WATONGA,  OKr.A,— G.  E.  Moare,  CItr  Oeffc.  wrftti  that  bids  will  be 
received  until  February  13  at  his  ofice  for  furnishing  material  and 
siracting  complete   an   electric  ligfet  plant  and   water   main  tslCMita. 
M.   A.  Earl,   1410   First  NatieiwJ  Bank  MIdiag.  Chicago,   III.,  is   tbe  , 
engineer. 

SPR.\Y,  DRF  A  movenieni  bas  beeo  Maned  among  the  rancbttt  tl 
the  John  D^>/  Kiv  t  JistricI  for  the  installatioo  of  a  local  lelepboaa  lyilu. 

PORTLAND,  ORF. -  Till-  !>firi);irf!  G-neral  i:]rciric  Campafiy  hM  tC* 

cured  the  ConllSt!   1,  r  :ii;;i'i:ii;   St.  fire.,   lor   a  !ftia  tl  fiVt  JTttn, 

.■\  «ul>-atalion  will  pr;;-baii.y  U:  ;€iis;iucU:d  at  II:;':  jkhi  L 

ALBANY,  ORE.— George  E.  Pusey,  who  '  UlirvrJ  1,,  ici  f,  r  tbe 
Ptrtlaaid  Qcttera]  Electric  Compai^y,  baa  6lcd  a  claim  in  tbc  cotanty 
ica  itr  ittitot  ■taai't  iacbaa  of  ibt  witMt  tf  tht  Ntrth 
River,  ibtrc  IliU  Cilr,  wkere  be  owh  laad  tttoc  diat  aireaBi. 
lie  proposes  to  run  five  ditches  out  of  tbe  stream,  the  ditches  to  be  10 
feet  deeyi.  4^^  feet  utile  at  tbc  bottom  and  ;o  feet  at  the  lop;  in  lictl  of 
ditches  be  may  use  Aumcs  10  feet  deep  aiMl  48  feet  w-ldc,  or  pipe  lines, 
the  pipe  to  be  11  feet  in  diameter.  Tbo  purpose  la  to  secure  power  for 
tUe  purpose  ol  'gcaeratiug  cicctriiucy  for  Ugbt  and  power,  Tbc  Saotiaia 
Uvcr  abort  UiD  Gtf  it  Mid  tt  bt  cigaHa  tt  d««tlg»iBc  yta^tta  hp 
bit*«e»  OMraft  awl  1011  Otr. 

fVTTYSBUllG^  PA^Hm  Uritcd  Tdt^tnt  A  Ttligfiffc  CtaqiHir  it 
M  tadrtly  rtbnild  iu  tjwuat  at  ibii  fHaae. 

WEST  CHESTER,  P.\^lt  is  stated  tbai  the  nianagemeat  of  the  lUlt- 
Uclphia,  Coatesvitle  &  Lancaster  Electric  Railway  Compaoy  estpecia  to 
continue  construction  work  in  the  spring  and  to  hA-^p  ^rts  running  at 
.\igl^n  befoic  tbe  middle  of  tht  summer. 

EASTON.  PA.- Sealed  proposals  a  ill  be  received  at  tb*  ottM  of  tbc 
Cily  Clerk  until  4  p.  m.,  Wednesday,  February  14,  fat  asa  Mtiia  mrlnard 
litrecl-corrent  arc  lamps.    Address  t^lm  Mirtchler. 

Itt_!TI.F.R,  PA. — Suprrinlendenl  Pi'i:  -  t,  u:  tl;-  I'utlur  I'anrnjrrr  Railway 
Company,  has  received  orders  to  st,«n  *c;U  miii^iiiuWly  oa  it  4,c<X>.ft. 
t-.\u-nMun  of  tbe  compiny's  lint-K  through  tbe  Lyndora  district. 

VUKtC   1*,V. — Xbc   DUisburg  4  Mccbaiucsburg   Railroad,  citiil  fioiita 

looi^  trith  a  t«f mile  brtarb,  trai  mM  tl  FHldii  taetioa  mftly  la  iba 
Caaberlind  Vttlty  RaMroid  ooder  fbf  tetclettiro  tf  a 

Siuo.oc^i  held  by  tiit  lutltr  company.  Tbe  purchase  price 
The  line  hAf^  been  operatt'il  for  years  by  (be  CttmUerlsnd 
road  Conip.niy     It  ■/•I'A  riow  be  turned  into  an  rhc.r'.f.  r-^^A 

.ALLEN'i'OW  .N.  PA. — The  Taylor  Engi:"  >  r  tr:  t  Li:Tri.iny.  -N^w  Vorli  city, 
liai  recently  purchased  for  the  Tayicr  Mbt n :  iiniv  .uid  Cunsiructioti  Com. 
p.rny.  Allentowr.,  Pa-,  .t  i4x.;4  in  ReyooM.  i  1:  i^ngine,  direct  coupled  to 
a  100  kw  evgiiie  type  "Bullock"  generator,  operating  at  150  r<p.m.  Tbe  new 
mil,  tthicb  ariil  lie  titcd  for  power  aad  lifhiinB  p«rpoecii  will  ba  fur- 
nlibtd  by  tbe  AllltCbafanrta  Cwtpaay,  llilwtabeai 

HAKRISBUBC,  PA.— Tbe  Central  PrnnsyUanla  Traction  Company,  Har- 
rfslniiv*  fa.,  recently  contracted  ftir  tbrcc  Kcyt-Lulds  horizontal,  heavy^dll^, 
CT I' .  iintpound  rngitlrs.  I'yJmtiers  jjX4tl  in.  iu  diameter  and  4i  i:i.  a»roke, 
for  direct  connection  i:»  '.>ir<r  6jn  kw  rs»Iw.iy  rypr  gencTalors>  uo  j  \oUa, 
lUnh  enijines  and  generators  will  be  furnished  by  tbe  Allis  Chalmers  Com* 
l';iny.  Miiwsukrr. 

PUlLAOELi'HI A,  I'A. — .\n  ordiitaaet  is  being  prepared  for  preaels, 
tatlon  It  Iftt  City  Council  by  GeMft  R,  Sheldon  and  Pliny  Fiah,  tl 
Heit  ywilp  Mttruriiiig  a  fining  group  of  capiu!ists.  which  propont  tfett 
tbe  CtnaiMWtilib  Elacliic  Comptty  (bill  be  sraated  fn 


w«t  «ft,ltttk 
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(Ktory  lo  the  citjr,  «ul>lui(  it  10  uk  tbc  coodMil*  of  tht  Kcyttonc  Tele- 
phone {*.:iniii.ir.y  -n.l  to  rto  an  ele^'Ui..  ^tMltlinti  b-.l^itirss  iil  Tln'^iid'-ljitiii 
'I'.'it:  M.iyor  hav  Bin ■».> .rU*ll  ■  •ub-C"i-.ini it*.':c  t  liu.  Advis,L;iy  Li  lumif-'-t  lu 
)nveit%«lc  tJlc  question,    li  tbis  ordinance  is  paaaed,  ic  will  mean  com- 

yttUod  tut  tta  ShiM(lpW»  Elfftric  Gmvuf,  whicii  kw  M  ■  MBOpgly 
•I  ^  IWdiBv  In  niMlfUt  fmr  ytwt. 

nBRRC  S.  IV— TW  Chy  Co«»cil  o(  Fort  IMcitc  has  graDted  tlH  fran- 
chb*  nM  for  hr  Utan.  Kewbanki  and  Fiscber  for  the  ri«ht  to  build 
fltid  uf^rrjte  a  street  railway. 

MJLilANK.  S.  D.  -The  Gr»iii  i.uu..;>.  li;cj,l.u.M  L-niniosij  ;.i  ■^01 1 
$30,000  in  esttruJiivg  and  impro-inic  its  srstem. 

SIOL'X  FALLS,  S.  U.—TIm  Siuux  tails  latcturlnn  Elnuric  Railroad 
OaapHWi  «Uek  necaiif  iaaarforMcd,  aoMaiua  ikal  (ka  tmti 
atamui  t»  eonatmM  the  road  bare  bees  raiard  rbiI  that  wbA  wOl  befta 
fttf  soon  as  the  snou-  is  off  the  ground 

BF.LLE  FOliRCHE.  S.  D— The  Belle  pMfCke  Bicetrk  Ugbl.  Heat  « 
r«wer  Coinpaay,  IIlI].  FomtlI  f-,  \\.  has  rwrnily  i>lM—f!  ord^ri  a  i-h  the 
Allis-(!halmers  Ctlll|;  u:^,   ^[J:.^.^lk^t,   Irr    ^r:<^--.l^r   Mrw  nl    iV'r  tlK 

c«aipaB|''»  plUL  The  new  macbincrjr  iv  be  mf.a.lvi  will  c"ii>ltt  o<  > 
Ifa4a4l.  hMTyduty  Iter°°ld>  CoTliaa  engine,  adapted  for  rii^hi-band  drntt 
|m  new  Mxi(>(t.  Chandler  k  Tayiar  toilers,  duplex  feed  pumps,  feed 
•r,  rte.  11ie  new  •■(fatt  wlU  be  belted  10  a  countcraliafi  to 
a  Iso-kw  alternator,  tfae  load  bebig  practically  all  uaed  for  lighting 
purp^M;*.  Mr  \  A  X:>:iiiif,  fvsyniasfer  nf  Tfomestakc  Mining  Com- 
l':i;i.v,  I-  pi r. 1,1.  lit  ■■]-  .;i.Tn[.;iriy  Mrnl  Mr.  .1  M Dodie,  general  manager 
ot  u^r  h<-]W  I'l  iircil*  i'owcr  &  Witfr  t  LttF-:.nv,  ia  Ticc-pre«adent. 

0.— \V.  H.  Rovre  hi!  i  cti-icii.  J  : jr  a  irancbiae,  sad  H 
will  construct  iin  t  1^- i-^iL    lictit   j  Urit  here  at  a  ot«t  of 

"DO. 

DAYTON,  TF.NN.— Mr.  W.  G.  Holnuin.  the  superintendem  ot  the  Kbea 

OMiaiy  Etociik  LMt  GMwaar,  laienM  «•  thai  i*  baMkl  mi  tb*  DijMn 
Llfht  k  Power  Caaipaity  ractanty.  The  mmmuMat  ImtnAi  tmUm  <ke 
Mai  afatfy  day  to  tear  out  tbe  present  machinery  constatiBg  of  a  high 
a^aed  VtUk  engine  and  a  so-kw  \V\>ml  alternator,  and  to  replace  them  with 
a  i5»'bp  Corliss  englna  aitd  a  loo-kw,  ajo«-»ott,  ao-cipck,  tangle-phaae 
i:r:>r[itnr    Tbe  present  film  taa  kaeaai*  Ma  laall  M  canr  tha  load  Aal 

baa  haltdled. 

DALLAS.  TEX. — Tie  Southwestern  Telegr»i  li  A  1  ckphone  Company 
ia  eootcmplating  cataMiahing  a  tdepbime  exchange  in  booth  DaJtat  iA  a 


giante  1  -.nric, 

$l0,O(><>  1 


AUSTIK,  tEX.— Smoc  ft  Wchtttr,  at 

Mayor  Shelley  a  report  on  rebuOdiBg  Ika  Anatia  daab  It  Oalla  tar  an 
expenditure  of  fsjj.ioo  in  replacing  tbt  daia,  aad  9iM,laa  for  fchaUI- 
Italing  and  equipping  the  power  plant. 

HOUSTON,  TEX.~F.  L.  Dana,  secrcUry  of  tbe  Houstan-GajTeston 
Interiittan  Eiretrw  Railway  Company,  says  that  wor'a  wi:i  'icgin  aftfciii 
thirty  days  in  t'lr  ompany'a  line  to  conneet  H»>i-Mn  ii  1  (jAiicsii.i, 
46  Bilea  diatant.  In  additim  to  tUa,  a  line  will  be  boiit  at  La  Porte,  i} 
wOa,  The  paamr  MMiaa  and  ««pair  ahafa  will  be  laaaMd  al.Caaoa, 
Tb*  «OBi|iaBy  wilt  fiwaiih  power  far  UgiliBK  pvrpaacb  alaai 

UONTPELIER.  VT,— A  specUl  meriirg  «f  Mia  Bawd  af  Olne- 
tera  of  the  ConaolidMed  Lighting  Company  hi*  tcca  bald,  at  addck 
tiOM  il  was  voted  to  make  exicnslona  la  MM  IfiMBi  wbicb  will  aaant 
in  ifae  ncigbborfaood  of  tioo.ooo.  A  new  btttlding  will  ba  «Ba> 
•tructed  at  B<ilton  IWh  nn:  ,Al:tf  imfvrovenients  made,  including  •  new 
switchboard  to  cv-A  $iLi,u;ir:.  '[  lu  Ttijany  has  in  tbc  netgbborhoi>d  of 
50  stone  sheds  rni]>i»?y*na  tf,ooo  or  ot^ire  men  depending  on  it  for  power, 
and  to  insure  power  at  all  times  this  largo  increase  in  the  company'a 
Diani  t*  aitdc.  Additiuoat  waiet  wheels  will  he  put  ia  tbo  Bvllua  Falla 
ptaat  and  wUl  latttaaa  lb*  oapaehy  of  tbat  ftaat  frean  a,M» 
taggf-taipaft  wUeh.  w!lb  ibt  },Ma  at  Ibc  Haaaer  plant,  wOl  fi 


SrOKANE.  WASB^na  lataod  Kmplia  RaOwar  Conway.  «bkb  waa 

recently  organiii-d  hrrr  with  a  capital  of  taq,oaaiiaaak  i%  nMiWag  plana 

l<i  UliM  an  electric  roa^i  from  Spokane  to  Ftioenin,  B>  C, 

GOI.DF.XIJALE,  W.\SH- — The  County  Commisstoners  have  granted  per- 
nii»ftior.  lo  thr  tastem  Klickitat  Tele|ihonc  Company  to  erect  and  maintain 
SI  telephone  sy»tem  along  tfae  public  highways  of  KUckitat  County. 


GOLDENDALF.,  WASIL— Tbe  Goldendale  Teiepbom  k  Telegraph 
pany  has  decided  to  make  aeveraL  tmpruvcincnts  in  its  system.    A  ncw 
ftwilcliboard  will  be  installed  and  several  new  famieri'  lines  will  ba  bliflL 

FAIRMOUNT.  W.  V.\.— A  contract  has  been  signed  for  work  to  V-gin 
>oon  on  tfae  Fairmouot  &  Manniiigton  kallfoad  Company's  line  'I  he 
cowpany  will  (Hmebaac  aad  1^  over  the  Hannington  light  and  power 
plaal  and  «  inill  tdlraad  itoai  a  nOa  Inns,  in  all.  the  cmapaay  will 
baud  UK   Biilai  a'  lian.   Tbamaa  Mf.  Fleming  U  prcaMenI  of  tba 


SHEBOYGAM,  WlS.^Tbe  OliacMr  .Talepbane  Caopaajr.  «f  Sbakay- 
fm,  U  M  ipand  ti«i«a»  ia  iapntbti  Iti  aritta. 

LBYfiBRlDGB,  AUk,  CAW,— Tba  UlkbrUie  Ekctric  LMi  Caniaay 
triN  araH  «  ami  bniUBnr  and  aabe  aataaai««  iBimnnanto  In  Ita  i^aal. 

PORT  STEELE,  >.  C— Hie  Bon  Kher  Fawar,  Light  ft  Uioiac  Caai- 
Itany  will  start  construction  on  a  lighitug  plant  fdr  1hi»  town  as  soon  as 
weather  permita  in  tbe  spring. 

UTDIAN  HEAP.  CAN.— Tbc  lawn  ia  aeeiiing  antfuriur  to  barrow 
$i«aiaaa  for  «  aMaicipal  ll^iag  plant  Addmi  J.  A.  KcCaal 


c.\J(BURRV,  MAN.— Tbt  Ceandl  ia  «OMidariB(  plum  tot  a 
electric  lighting  plant.  Addttia,llayar  Eataa. 

WIMllIFBa.  MAM^na  OuwUm  Mfia  Mtaaad  Teligraph 
pMr  baa  aade  nn  avprapgialiaa  af  laja^aaa  ta  ba  naad  in 
la  l«i  flaaa  ia  Ibc  Maflkwcal  dniav  tbe  canriaf  ioanar. 

WINNIPEG,  M.\N. — Work  will  be  commenced  on  the  coaatruction 
of  tbe  civic  lighting  and  power  plant  at  Lac  du  Bonnet  as  |Oon  as 
wrBther  permits  in  the  spring.    Tbe  power  will  be  txaimitted  over  to 

in.lc*  if.jru  thr  la-I;        -lie  city. 

•  KBAfllTO.  .MEX.— Tbe  SInatoa  Und  Company  will  install  an  eleetrle 
Iii.-ht  plant  and  telrphoiM-  syttetn  at  Yebaluta. 

COLONIA  JUAREZ.  MFX  -Tlie  Mormon  colonists  of  Cotjmla  Jiisrfj 
hive  taken  Steps  towards  inssilli-iv  at-.  ■■  1- ctrK-  ;i,<.-it  (  i.if.r  t.j;  f>ir  ti>wr.. 

CliiUUAHUA,  MEX.^llu-  Componia  Industrial  Mcxicatta,  which  ope- 
lam  an  alaotria  light  and  pmacr  plaal  at  CUbaikiii.  it  fftpari^  la  in> 
tiaaat  tba  capacitjr  «(  ila  pigat 

FAREAL,  HEX.— Th*  VHi  Calaiada  MitUng  and  SawMng  CtmfUtt 
wilt  inttan  an  alaclik  paMr  (teU  tar  tbc  porpoac  o(  apcnliac  tbe  an' 
cUiMiy  af  Ua  adnsk  H.  K.  Owdncr  la  cUaf  ilirlilflm  far  iba  aampaw. 

tlTY  OP  HEXICO,  HEX.— Ednarda  Vloaa,  af  tba  CItr  at  If  eaiaa,  i» 
arranging  to  establiah  a  bydro-electric  plant  nctx  tbe  city.  He  is  ggid  la 
be  representing  Miguel  Cervantes  y  Eslanillo  in  promoting  the  CBICgpftaa. 
The  waters  v(  tbe  Xalapango  and  Papalota  Rivers  will  he  used  for  generating 
the  electrical  power. 

-  CHIHUAHUA,  MEX.— The  Municipal  Govrmmcni  of  rhihnhn;,  .,;,3,-.J 
by  ibe  ^talc  Cavcmanat,  baa  under  consideration  thr  ii-unliau  >n  cf  a 
large  electric  power  plaot  at  the  proposed  great  dux  t^ai  u  id  t.c  ir.ini 
serosa  tbe  river  near  town. 

.|J\LAI'.^,  MEX.— Angus  H.  McLean,  of  Jal^ipa.  has  made  application 
M  the  Frdrral  Gnvrritinrni  l«r  a  concession  to  initall  an  dearie  pnwar 
lilaiil  ne;ir  here.  The  water  of  the  Grande  MltaMic  lUver  will  bc  Mad 
to  fuiaidi  pawcr.  Traaamiiaieii  Uact  will  bt  balll  ta  Ibe  prlacbai  taaraa 
i  af  «bB  dtaMct 


CITY  OF  MEXICO  MKX  — The  Mexican  Ught  and  Power  Company. 
al  tbc  City  of  Mexico   ii  ill  1 1  taving  trouble  with  bold  thieTCt  »bo  da 

not  hf^itsii^  t:^  i^ti  stit4  carry  oif  ie-cl"«ns  <?f  the  ^T^rtmmion  cable  wbieb 

runs  Irom  .Nrcaxa  t^-   the  city.     Rcc-r.tljr  tiifc  CiiSlc   «*.^^  cut   and   j-^i' *'"'^S 

of  it,  which  weighed  i.sea  poiwda^  wete  carried  away  by  Ibe  thieves.  Tbe 

tbafi  aantad  a  atitoiM  imianlio  af  Ik*  aataleaa  at  tbc  anapaap.  Snam 
ar*  bainc  aada  la  ippiabiaj  Aa  ibian^ 

PABBAU  IfEX^lIfc  Mi%nai,  baad  af  ^  wtMtanw» 
caapcBy  a(  Igmda  ttadrigiiea  llanMa^  baa  been  ^vea  a  vvlpidap  opdaa 

on  a  federal  concession  to  develop  the  water  power  of  the  Concboa 
River  in  the  Stole  of  diDinahun.  which  nnt  tiaued  by  the  Fedeial  gov. 
rrnment  several  months  aici*  to  Paul  Tulnter  and  Joaquin  Cotazar,  Jr.  In 
about  a  month  a  report  will  bc  completed  aa  to  the  feasibility  of  the 
project.  If  the  engineers  report  favorably,  it  is  said  tbat  Mr.  Rodrigtiea 
will  at  once  tabe  sups  to  orgmiK  a  cam  pany  with  a  cagilal  af  te<aaa>aaa 
iar  aperatiag  ibe  coneaaaiaa  and  foniiililac  etacUMtp  (a  Aa  aMa  n{ 
Iba  Stala  af  Cblbaabna.  It  ia  laU  Ibal  ibc  alte  ta  aapabta  at  deadap- 
iflt  atiaan  bp. 

GRAND  PAU-S.  N.  B  The  Grand  F.ll,  Power  Company,  which  is 
PIOpMaug  to  develop  the  water  power  at  tirojid  Falls,  N.  B.,  for  the  pur- 

|Hise  of  generali'^ig  electrical  power,  has  f  rwa.-i!!:  .!  pl.ins  ami  3[  ^-cifica- 
tiona  to  Otta*.i  -Ttt  i  is  awaiting  tlie  apj:r'r.;ii  ui  ih^  -  vr , n  jr-G-rrn  ral  in 
council.  It  is  understood  that  as  soon  aa  uie  docuii!--'.!*.  h.ivr  tirn  [>-,itfted 
work  will  be  c.-mmencrd.  The  company  proposes  to  c:i:ii-.ru-.t  a  con 
«KU  dam  at  a  point  ;ja  feet  above  the  falls  acroat  a  narrow  part  of  the 

river,   It  wUi  ba  at  ftai  bigb  aad  94a  fcat  tone  bilaiiwi 
aad  CotuidBd  OP  aalfd  rock. 

GODEUCB,  Om>^  4aa»,  gaMiag  f afa«an  an4  capaH*  of 
■»«  a.;y$  hpw  la  ta  be  bnOt  aenaa  die  Maiilind  Rim  alaat  faur 

from  heie.    Tbc  work  will  be  commenced  in  a  few  months.  The 
» ill  l)»  used  not  only  for  industrial  piitpuaes,  but  will  also  operate  Iba 
t.iwtiV  -water  and  liKbiing  plant  and  probably  i  system  of  railway. 

bllKKBKOOKE.  QUE.- At  the  annual  meeting  of  tbe  Sberbfooke 
Power,  Light  it  Heat  CoByaay  Ibe  dmctora'  report  tfaowed  a  substantial 
■■a  l»  biiibcii  In  tiM  ilatliiii.  Ufttting  dcpatlmcBl.  Tba  report  alao 
ilHialaa  Inipwcuienti  to  ibc  powar  bauaa  and  plant  ara 
wbiab,  wbea  cnwhlld.  irfN  glac  Ac  «Bn«nnr  a 
laacnc  nf  paamr  with  lAi*  in  anal  tb»  aiiadilr  laiifaMH^  diHMd 
ill  atrvicc*. 


^€tv  Inecrparaticfu. 


OZARK,  ARK/— Ha  OnA  «  8L  Mt  lUtpbaaa  Ca^aap  hm 

incort>arattd  witb  a  aapiial  ataik  «t  fjiCaa.  Tbe  laaatpaiaiata  ttti  C  B. 
Ula)l..ck.  Joseph  Hin.  8.  Darii;  J.  A.  Batonaa,  t.  G.  Eriatov  Cod  aAar 

well-kuown  busineaa  nam. 

QUI.N'CY.  C.M-.— The  Nnrlhern  Siena  P  -vn-r  Company  has  tiled  stticlet 
ol  incorporation,  tthowing  a  cApitAl  sl'^k  uf  |(.5tK),oo«j  Aniong  the  inciir- 
porators  arc  C.  H-  Goodhue.  T.  G.  Xiggle  and  C.  F.  Phelan. 

NORWICH.  CONN--ForBier  State  Treaanrcr  Hcnrp  H.  Gallop  and  E. 
W.  JacteOb  at  ItorwiA.  and  WUIiaA  Saor  nd  Jania  U.  Pbadlalaai.  af 
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Westerly,  R.  I.,  ire  Ihi  if^oriKiraioT*  ramrd  in  a  rpcoluti'on  «Klc1i  U  nnw 
mUet  bHacc  Ik*  Bkedt  Iihad  LrgMtMN,  mm!  «ki«h  craMi  •  skvin  w 
Mm  WcMerljr  ft  CMtnKtim  Ratlway  Ctiii»ta|ri  Tkc  jtofwii  MqnnliaB 

has  an  autborizrd  capital  slock  of  $4MUiaii.  Tke  NwwMi  ft  WUMlly  CPB* 
pany  i<  authi>r4i«l  to  huil<l  an  rlcftric  nilmv  (ma  Korwlch  to  the  OtO- 
nt'i  T'enf  Stair  Ix'iitiiUry  at  Westerly, 

lii'iISK,  IDA. — The  Idaho  Telephone  Cofnr*''y  ha*  been  (ncorporaicd 
with  u  capital  of  $s.ooo.  The  conijiany'a  headquartcra  wilt  be  at  Rupert. 
Idaho.  The  incorporators  are  Marion  Kladcey.  Alice  Maekey,  Llouellyn 
H-  Zug.  Ailic  n.  A«h  and  Frank  Copeninff-  Con«(rtiction  will  eoentnence 
at  once,  part  of  the  material  hftving  already  been  ordered. 

CHICAGO,  ILl  The  OHmm  k  Sircator  Power,  Light  k  Tnwtiaii 

Cmvmf  )■••  vticlce  •!  loegpwtwn,  with  ft  apHiX  eimk  of  «se,eee. 
Ai—I  (he  taeorpenlen  m  IL  Thera*^  WlUlim  C  Mkt<een  enl  U.  W. 
Kelly. 

P.\LOMA.  ILL. — The  Central  Exchancc  Telephone  Company,  ol  Oil- 
met  Town*h9p.  ■"^ijii^.tl  $a,soo.  haa  been  formed.  locorporatora:  J.  R. 
Henry.  O.  II.   L-i«ic5,  and  J.  Dickhut. 

BELVIDERE.  ILL.— The  B«<ridere.  He  Kath  &  So.Hliern  Railway  Com 
patty  baa  filed  articles  of  incorporation  and  been  granted  a  charter.  Tlie 
cotnpany  *ill  conalnict  »  mtlwajr  (ram  the  noflbtm  line  of  Ucttcnry 
County  to  JoUet.  The  princlptl  tflCM  •!  Ikt  MBPWV,  which  i(  eepi, 
•elixctl  ai  ti.too.ooo.  wlH  be  to  Chiemi  The  tneoriiaiatori  aad  tMt 
teerd  et  dfaecten  ift  W.  H.  ZlaaenMrn,  |.  B,  HMlim,  I.  D.  Uancy, 
J.  C,  WiltiuK  end  IGlltid  K.  Itartit. 

nyRTVIIxe.  IND;<— n*  Pemllb  Elecitle  Cmmny  kM  been  eqaa- 
bed  end  win  eoaelraet  en  deetife  %M  pbnt  kete. 

CRANDALL.  IHDl— Ike  Creadill  TtiiiftiM  CoMtMur  kw  been  3» 
corporatcd  and  will  w«n  edt  far  liUe  ttr  the  eniMniiiiiiM  »f  e  trievhene 
plant  here. 

CRANi).\LI.,  IXP- — Tlie  Eacelnior  Telephone  Company,  with  a  capital 
of  Jfi.ooo,  has  been  itKortioralrti  b>-  W.  E.  Vcnawinc,  P.  *  F.  Markwcll 
end  others. 

EVA.S'SV'ILLE,  IND. — The  Citizens'  Telephone  Company  has  filed  its 
articles  of  incorpOfVtien  end  will  apply  at  once  for  a  franchise  to  erect 
en  exehenic  here  el  m  cew  •<  iron  ?.ia«,«o»  u>  }4oo,ooo.  The  company 
wUI  Mike  oeoiieetioM  with  eU  the  Jnta^eadtM  Hate  hi  SeMkera  Indiana. 

TOCSIN,  IKD.— <The  Tocita  TdcpbeM  CeavMjr  ku  Med  irticles  of 

incorporation.  The  company  ia  capitalized  at  $ta,eedu  end  will  operate 
in  the  northern  part  of  Wei  la  County,  with  boiae  efiec  in  Tocsin.  It 
take*  over  the  bu«inc<«  of  a  |iertBenh|p  hevinf  •  letie  nweher  o(  leie- 
phones  in  the  irrrilury.  i::cteiiliBBa  will  he  Bade  iSd  MW  ewlpMM 
installed  in  the  exchange. 

INDIAS.\P()l.l.S.  I.M).  .-Vrtictrs  of  incor|ior.ilion  have  been  filed  by 
the  Unilid  TtiwiiuB  Coal  Coetpiuiy,  with  tauiiiittarteta  >o  ihi«  ciiy.  The 
rapitel  iieiA  ie  ftaojim.  The  eeapiar  ke*  Ineed  eeel  land*  ia  Gr«M 
wmt  SolltM  Cewnkf ,  te  kc  wiAed  br  iMeniibea  lince.  eatd  will 
ihdc  Italia  end  auhe  pmirfaat  Itt  tteniiimUm  the  prediKl.  The  direc- 
len  en  J.  V.  Ven  Oedtll.  Wllllaa  Stiepeoa.  H.  C.  OMfcnin'  end  C.  H. 
Altea. 

RICK  Valley.  I.V.— The  Klrin  Rural  Tcleidione  C".niii:iiiy  has  been 
incorporated  by  ).  E.  QuinlAis  an4  others,  with  a  capital  stuck  of  Sj.ooo. 

UES  MOINES,  — ArtSdci  of  incorporation  of  the  Indianola  In- 
lerurhon  Knilway  Company  have  been  filed  with  Ibc  Secrcterjr  oi  Slate. 
Dei  Moines  ia  made  the  principal  pleee  et  bu^CiB  tod  the  etpilet  ItOCk 
IB  fixtd  temporarily  at  $50.0011. 

BUKRTON,  K.AN.— The  iturrion  InoMB  TcitplMae  Cmu^IT  weeMCMllr 
laootporsted  with  a  capital  of  t<*iO«o. 
HOXIE.  KAN'.— The  Heni«»WeiBii»eiteiu  Telephone  Centpenr  i*  Ike  mm 

of  t  recently  incorporated  ctmeern  with  a  capital  of  Si.aoo. 

MENLO,  KAX.  -A  telciJtone  company,  with  a  c.-ipiial  of  $2,200.  was 
tecenlly  incorporalrd  under  the  title  of  the  Karmeri'  .Mutual  Tclei»honc 
Company. 

l*UMONA,  K^\N.— An  Independent  telephone  cotaipany  has  been  orgaa* 
bed  at  Pomena,  end  the  (oiknriat  tenipOCTfj  edhen  dieted:  E>  G> 
Swayg*,  fmidcMi  P.  £.  Dyer.  Mmtwjr  and  meinrer;  Feed  BeMwIn 
and  Carl  Uoopea,  encutiac  ceanelttee. 

BCRmC^  LA.— Ike  Beraicc  TriifAone  Caawaar,  Ltd.,  kai  been 
tacarparatad  whb  •  eafittt  Mack  el  »f ,eee.  W.  U.  WTiae  i»  preaidaat;  L. 
M.  Hebnai,        taiidaat:  S.  J.  Bmai,  lecntarr  wd  ttaiaater. 

JESSIE.  MICH.— The  fWoetiT  Talqkana  Ceamr  baa  beaa  atgaa- 
iicd  at  ShepanJiTDIe;  «M  •  fuMil  •!  ti,aae,  all  ettteatibaiL 

SEDA.N,  M I. Articles  of  ineorpen«i«B  keiM  taan  fitad  br  Willian 
Wolfe,  Henry  Hess.  W.  F  Martin,  A.  WaadkaU  end  It,  C.  WbhlMy.  The 
c<'niji«ny      c;ii«tulixcd  at  Jj.oo<j. 

I1.M.L.\M.  NCR.'  D.  \V.  .shrrsood  and  others  have  bwarpganlad  iKa 
Star  Telephone  Company  with  a  capital  of  1 1.440. 

.M.B.ANV,  \,  Y." — The  Fihhcr^  Island  Railroad  Company  has  been  in- 
carputatcd  with  a  catutal  of  Jujauo,  to  opetate  a  cable  or  electric  railway 
DO  flabers  Island,  Suffolh  Cotrniy.  The  directors  .iir  W'jalton  Krriinion. 
A-  L  Ferguson,  of  New  York,  aisd  Frnnk  \   lltm.  M  l  u'ifrj  li:.iii.l. 

BUFFALO,  N-  Y.— Tlie  It.iftalo  ii,  1: .  iroail  Company  l<as  btrn 
iccorpoiatwl  to  coitalruct  en  iiii4ergtound  electric  r^wuy  eight  miles  loog 
fa  Bfi*  Caantr.  The  eampanr  ha*  a  eapllal  af  ttji«i>.ooa,  and  «h«  M- 
ta«ili«  ata  Ibe  dIracMtai  Frank  S.  MoGrew,  A.  W.  Boitrvt.  Edward 
Mcbata  and  U.  M.  Spencer. 


OSSINU^'G,  N.  V. — The  Hudson   Ki\cr  St  Eastern  Traction  Company 

kaa  kaeii  aisaaiicd  and  inacrtecaied  la  apciaie  aa  cketric  tailwar  nine 
■■ilea  laag  from  a  cenneelian  with  ike  Haw  York  Caami  Ranratd  In 

Olcininf  thrcugh  Briar  Bluff  Manor.  Pleasantville  and  Sfacmian  Park. 
The  eeapeny  is  capitalized  at  $4011.000,  and  the  following  named  gentle- 
aien  cmitprite  the  first  board  of  directors:  Ashley  T.  Cote.  Arthur  Mc- 
Conslajid,  Peter  C.  Schutmm  and  Howard  E.  Keeler. 

NF.W  LEXINGTON,  OHIO.— The  Citizens'  Independent  Tekrphonc  Conn 
l^any  hai  iim  1  ocotporaled  with  a  capital  of  $50,000. 

CARR,  OKLA.— fbe  Carr  Gin,  Milling  S-  T<-lerh',fie  Company,  haring  a 
capital  stock  of  $6,odo,  haa  51ed  articles  oi  i-i    -pi  i  jti 

£SCATADA,  ORE — Hie  Eaceleda  Light  li  Power  Company,  bavins  a 
capital  of  tiM*,  haa  been  ineatpanlcd  by  Geecaa  F.  Martin,  W.  M.  Brewa- 
tcr  and  W.  T.  Udi. 

FOREST  GROVE,  ORE.— The  Feriat  Grove  TtWMpaMailM  Coapanr. 
which  recenUr  ohtalAed  a  fianchiae  to  btdid  and  operate  an  dcetrie  rait. 

way  ff^m  the  depot  to  the  business  pall  of  tlie  city,  lias  tiled  articles  of 
itivj:;'  r  >  1  Ibe  incorporators  arc  Mrs,  A.  I".  Korrrs.  E.  W,  Hauira, 
(ieorge  Hancock.  John  Templeton.  George  F.  Naylor,  ]'.  .\.  Watrous 
and  J.  E.  Loomis. 

rR!FST>'<;  Cn\"F.  V\  T?.<  .  l-i/i-rt  hrtve  nripnized  the  Friend's  Cove 
.Mui.iil  Ti.k|  "n-jnt  L  1:1111  u:; ,  u  iii  vi.-  |ii:i  u:riK  <<l|icTrt;  Samnel  Htinl, 
president;  Clayton  Smith,  vice-president;  S.  I-.  Wbctsione,  secretary;  John 
Whetatoee,  tieaenrar.  Ceanatileua  will  be  aMde  whb  Iba  fCfl  at  Ibn 
caamnr  tkroegt  <bc  Bali  Cowpanr  and  the  Counlr  TelrjlMM  CiMpaMf. 

ANDERSON,  S.  C— The  Sevamih  Bieer  Fower  Caaapaay  bta  been  ar- 
tanlaed  aitd  the  fellowiai  edieera  eleeted:  H.  A,  Orr,  pnaidentt  C.  Bleier 
Smith,  of  York,  Pa.,  vice  president:  S.  M.  Orr.  ireasurrr.  and  E.  K.  Chap- 
man, secreury.  The  other  directors  are  If.  H.  Watkina  and  J.  E.  Simoe. 
This  i«  it.f  iin'ilMr.  .(,■'(  .!  rtimi-iny.  which  teSH  dorclof  ckctfic  power  on 
the  »s»aii!iih  I  iM'.Kk  r  10  ibil  plaea.  Aeiual  «wk  wilt  baiia 

as  siAiEi  as.  ■.i^,t.Lll^  t:i;L  ^iiruujifd. 

HOT  SPRING.  S.  D.— The  Fall  River  Telephone  Company  haa  been 
incorporated  with  a  capital  of  4^0,000.  The  conHuny  will  operate  prin- 
cipally In  Fall  U«ar  CattMn  with  haadqnttten  ai  Hat  S»d— a  The 
hieacporaian  ere  D.  Ol,  KieftaW,  Jaecb  Bnri,  W.  C  Timae  aad  Tbeaiai 

Getty,  all  of  this  place. 

PIERRE.  S.  D.—Artldce  of  incorporation  hare  been  filed  by  the  Ledf 
ford  Telephone  Company,  at  Langford.  with  t  capital  flf  J.-.>.}oo.  The 
comi>any  will  do  a  general  telephone  business  in  the  1  <ii-i:i>:-  >>t  .Marshall. 
Day,  Brown  and  Roberts.  Tlie  incorpornlora  are  C.  A.  Pialt.  J.  F.  D. 
Cook,  Howard  Plait,  C.  B.  Ilcrsey,  W.  H.  Sherrard  and  others  at  Langford. 

N.ASHVILLE,  TF.XN.— A  cbailer  has  been  granted  to  lb>-  H 'mc  Tc».- 
graph  Company,  which  was  incorporated  for  tile  pMipnie  of  v  ;  r  .1.  hi' ^  ^ 
telegraph  line  from  Frankliit  to  GoodlcttsviJIc.  The  company  liae  a 
cagital  alack  •(  |ie,oeo  aad  Ibe  fiithnriai  are  named  aa  ineaepanioint 
R.  E.  Cooper,  W.  C.  Folic  L.  S.  Miller,  louia  Dvpent  aad  Lake  Laa. 

C.Rt.*'.  I  1 ' T  l  x  ;  I;.  ;.:  -Ion  Light  &  Power  Company  has  been 
incorpota.:til,  wiSja  a  tai^itat  of  $15,000,  by  John  K.  Collins,  A.  J.  Wood, 
C.  H.  Kcnicy  and  others. 

HOl'SrO.V,  TEX.-  The  Houston  Liuhtinu  S  Power  C'lnipany  has  been 
reorganized  and  articles  of  incorporation  titi-d.  The  cvnpany'a  Capital  il 
f  1.000,000,   It  will  lake  over,  tmptovo  atui  <>i>erate  .in  rsMUiibed  plant. 

FECOS  CITY,  TEX.— The  Raawa  County  Telephena  Ceiainnr,  wttb 
a  capital  tlodi  of  tJo,oaa.  haa  been  incerpurated  by  C  W.  Killer,  B.  S< 

Johnion.  K.  «"..  V.  W.  Johnson,  W.  11.  Cowan  and  ii.  B.  Landman. 

EL  CAMPU,  I'EX. — A  atocW  cumiuiur  baa  been  oigauiacd  bcic  with 
)ij,ooo  fully  paid  la  capital  ta  inuU  an  deatxic  li«fat,  ice  and  water 
plaat  at  thie  piece.  The  fellowli«  oSeen  ha*e  been  eiaclcdt  E,  L. 

rell,  president;  rr.ink  K<K-nig.  Jr..  v)ce-)>re^ident  and  puMrd  nrnaapet; 
J.   W.   Lr^eh.  secretary  and  treasurer.     The  electric  Hgbt  plaat  farcierly 

operated  by  £.  Lk  Coiidl  he*  been  gntchaied  by  the  nav  ceai^r  and 
wM  aandaue  u  fnmtih  lifht  unta  the  new  rnmpaiij  aaa  be  loaMlM. 

H^R.^Y.  VA  — Tlir  Shen.indoah  River  Light  &  Power  l?otpor»iion  has 
filed  it^  articles  of  incorporation,  with  the  followine  officers;  T.  J,  Herry, 
president;  C.  S.  Lsndranl.  vice  ), resident ;  John  W.  Crove.  secr'.tjry  an<] 
treasurer,  nil  of  l.nray.  Tile  tkiiiitmnni  capital  stiKk  is  fcUted  a,  $jo,ooa 
and  the  iiiaxtinitm  amount  is  placed  at  Sso.uoo.  The  company  «vill  con' 
■truct  a  dam  and  a  power  plant  for  the  generation  of  electricity, 

TACOUA,  WASIL— The  Moox  Telephone  Company,  of  Puget  Saaad, 
bai  Sled  ntidta  «f  incatpantian,  dtawing  a  capital  attack  af  tliaeaiAaa. 
Edward  £•  Webster  end  Charlce  E,  Sttntaer  are  among  thnae  inlecealed. 

Mll.W'.XUKEE,  WIS,^ — .\niclcs  of  incorporation  have  been  fiU^l  for  the 
Oiicufio  &  Milwaukee  Electric  Railway  Company  by  J.  H.  Marchutz,  J.  C 
i>levent  and  1_  Qiurries.     The  capital  is  $ly<i.<n>:'. 

Ji.\STMA.N,  WlS.^The  Western  Crawford  County  Farmers'  TelcvbOAe 
Cmnpaoy,  Eaatatan,  haa  been  organized.     Incorporntors:  James  FiAar, 

■J.  F.  Maney.  J.  R,  Maney,  0.  II.  Hat  vat  .-iml  M.  Leiinehan. 

NORTH  MH.WACKtE,  WIS.-The  North  .Milvaukce  Light  &  Pimer 
t'iMii|>any  has  been  inirorporated  wilh  m  capital  sti.vk  of  $50,orn>.  Dr.  J. 
1  liit-ni.inn.  J,  J.  Scliisi'er   and  P.   \".  .S;hi%!iicr  .irc  the  incor|Kir;iIors. 

MtiNTKEAt^  C'l'l^  -The  (.tntral  Hrjl.  LiBbt  4:  Power  C-mpany.  Ltd., 
has  been  incuiporj:'..!.  with  a  capiril  »;ock  of  S5.i.,,^.oo.  lis  chief  plaee 
of  boaini'ss  will  be  in  Moiitridl.  It  will  vjiiduci  a  light,  heat  and  power 
haiinet*  in  all  n*  braachca. 
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TtTK  CHERriKCE  ELCCTRIC  *  MAKUFACTUJtINC  COMPANV  tm 
been  tncorp<'ratrd  at  Oicrokw.  OUl.,  wMh  •  capgifad  «tii«fc  9t  lltwMO. 

TUT  rsnm  K!.i:rTRic  t  APPASATUS  COUPAMy.  «f  lofMn, 
^    -  •  '  H  '    cipltil.  $ii.M«.  ht  J.  UcChMher,  Wm.  H. 

Knishr  and  .1.  IS.  Dotmm. 

OR-j;ii.V  KIECTRIC  KIN'ANt^  1  i)M;  ANV,  of  BrMkI)n,  lijii  ti-- 
Crnf'>  Yrr::  tncorptirnlctl  to  conduct  a  gtT-.jr.^-l  tnwl  and  tiiiuciBiy  btuincKH, 
Tbe  c, Ml  ;  iiny'i  capital  is  Si.ooo. 

UIGU  SPEED  ELECTKiC  LUUFANV.  Krw  Votk.  luM  filMl  artkiea 
M  IneeivoMttaa.  wliib  a  «i|ilnl.  Heck  wf  tltiWfc  LtMrii  Zoikr,  H. 
Mwm  «ad  B.  V,  Mfllcr  an  nmei  i*  dlmmn. 

ATLAS  KLBCTRIC  COMPANY.  Cktaco.  It)..  kM  (wen  Incorpofated 
tf  tt.  C.  HiB,  &  H.  H«y*r*  and  JaiMt  C  Rood.  Ths  eoniNuqr  In*  • 
caiMtal  of  Si.soo  tni  wOl  do  a  WBaficturiag  kiaiiiicit. 

VSITKV)  STATr?  ELECTSIC  PKOTECTION  A  CONSTftOCTION 
COMPANY ,  «f  Nf«  York,  hat  fM  WtMfl  «f  ilNQfP»nilioil.    Itl  Mfilll 

It  tio.ooo,  and  ihc  foiiavtinc  am  tha  dlMttifai  G.  If.  TNlbar,  K.  C 

BcDnett  and  C.  F.  HrrtrkfiTr. 

TIIF.  Rl^SSF.I.I  I  J  1  I  I  KIC  COMPANY,  IHnbury,  Cor.;,  1.-  I  .is  m- 
corporunl  by  \\ilhaiD  i..  KutMll  and  otbcrs,  of  (liia  city.  The  ci>mi»DX 
kaa  •  cafiial  of  s.;o.oixi.  it  will  ttiga^e  in  the  maaafactiire  af  ahclriG 
fajt,  ■iijtnil  bMierlet.,  ickpltonc*  and  eWcitk  b«lli. 

flOKTO  BtECTRIC  COMPAMT,  ChtaiOk  tU.,  ka*  Med  anteka  «t  k. 
»ai>anai»«  an<  will  anaai*  hi  ika  MMlaclaM  ai  alactrkat  appliawm. 
Tbt  aaaipaan  kaa  •  capital  af  |i«,Baa  aad,  «a*  iaaatpaiatrt  kr  Scajaalii 
Cm  Backvatilw  l^iiwi  tjualavi  an4  lIcHvjf  A»  Icfvar. 

THE  F.  P.  M08RTS0N  ELECTRIC  $t  MANUFACTt'RING  COM- 
VAKY,  of  New  Ynrk,  haa  b^n  incnrporatrd  with  a  capital  of  $5iOo<i. 
•ad  will  eciffajte  in  a  ffrneral  electrical  contracttnK  businciA.  F.  V. 
Uorrison,  W.  II.  Mofriwin  and  O.  J,  MorrUoo  ar«  the  direciorfi. 

THE  J.  W.  LATiniOP  rOMP.\XV.  INC.,  of  Groton.  Conn  ,  ha*  (ilcft 
s  ccftiDcatr  of  incorpomttnn.  It  ha\  a  capital  stock  of  fto.ooo  and  wDl 
tfliace  la  Ihc  manufacture  aiul  aoJc  of  eiigints  ait4  couduct  ft  gcnejal 
tudiiiie  bBiiwwfc.  llic  HNM^oratof*  ave  Jmet  W*  LMkvof,  Edfw  A. 
MteB  tfrf  State  IC  Ulhrop. 

THS  ELCCntlC  VACHIMCEV  COtlPAMV.  C1iattairao0>.  Trnn..  has 
bMt  T«Maily  oiiaiui«d  Imm.  Join  Pmitai^  an  fimricn)  msinecr  of  G«r 
many,  wDI  b«  manager  of  tbc  new  concern.  Mr  PniWt  ^ti^!  \  W- 
I^hmaDO,  Sr.,  hare  applied  for  a  patent  for  ^  ^\u:ylf  iv  ,tiLii  r :  under- 
gTfiun4  Hpc'tIc  r^1!^A%y  cowhiHi^       'jfr  nunufaclurcd  and  loar- 

Itetcd  by  tr.L'  cir  p. in      Tke  new  gjnm  wW  alaa  deal  in  att  Idada 

THE  ELECTRICAL  CONSTRUCTION  COMPANY,  of  St.  I.xiuia, 
ku  bew  iite(itpome4  wiili.a  ca|MUl  iinck  of  tiis.ooo.  Tbr  aiockbolden 
•R  Ankar  W.  LaiakuL  Max  Rotblcr.  intMce  for  Huge  A.  KocUcr.  C 
MwqoOTil  ForaCcf,  S.  B.  JeSHe*.  Edward  A.  Fitssf,  Mas  Koehler,  J  Mae 
W.  Barrel!  anrf  Jame*  S.  Brailcy.  Jr.  Thn  rVjii-t  of  the  coniiwiny  ii  to 
coiiMriiet  telcjihone  and  electric  light  and  i-'.nr  [I'^ni*  and  ntanufac- 
ttire  and  deal  in  electrical  inatrumeniit  and  equipment  used  in  avch  ptaots. 

THE  r.  P.  HARRISON  ELECTKIC  &  MANUFACTURING  COMPANY'. 
New  Yotk,  N.  v..  baa  rvceotly  been  arganiacd,  )iavi»a  taken  over  and  ab* 
•arbed  HcLor  *  Ca*  of  tkc  aaait  dly.  It  haa  a  mdl^qainMd  akap  far 
Ike  mannfaenre  ot  anaaturc  calh  ailA  Nvladlnt  of  annalurc*.  The 
coiniMLtiy  will  aUo  il,>  n  general  laiway  (apply  busine«a  and  will  carry  « 
line  of  sucli  supplies  and  tpedallica  Cf  are  Deeded  in  electrical  canstructiun 
work.  The  olficeTa  of  tbt  conpaar  at*:  F,  P.  Harriiaa.  proideiit  and 
Ireaturrr;  \V.  (I.  Harfiacn,  iiCEttarx:  A.  E.  MalMN,  vlca-prctideRt  and 
(tnenl  oisiucar. 


STORAGE   BATTRRY   TJTiriATtON.^Tbc  EHUUk  StMafC  BalUfy 

Company  has  filed  paiK^ta  in  a  suit  against  (he  Umveraal  Stmace  Batttry 
Comp.iny,  manufacturer  of  the  MoTnw)Ti  t)atl«:ry,  f^iituin^j  $5^1,000  damages 
for  tnfrin^iiii*  the  Knowles  patent,  owned  by  the  l-'l«-clr»e  Stofngr  R.atlefy 
Company.  Suit  ha^  been  hrought  in  WilminKlyii.  '*  '  .  'ri  C'nvcrsMl 
Stora^  Battery  Company  being  .1  r><-la«arc  corrorati  1 

SUDDEN  VALUE  FOR  STOCK.— Ui«t  wt^k  in  this  city.  Ju.lm-  Holt 
of  the  United  Stales  Uiitritt  I  ourt  ri')|«iit<l  thr  hankruptcv  ci»e  of 
William  },  Griffith*  .-i('ji*nnEf\i   Frc-iiTick   B-  Campbell  receiver  wi:h 

a  hond  of  $3,000.  Tbe  mpeninit  of  the  c:i9«  via  octaaiimed  by  the  dia- 
ciKTery  thai  aomr  afaare*  of  tckphone  Mock  wbkh  ware  lavtiMoricd  a*  «( 
«•  value  arc  worth  aigre  than  M.|aa.  Mr.  GrfPUhs  filed  a  petition  la 
feaakmptcy  On  April  I.  Ittd  received  M*  dliAar|e  on  May  iC. 

tfi^4.  Tlierc  were  wily  [tkii  crnliiftT*.  the  f Mi.^-^itty  TnrM  Company.  $6.^37. 
and  Kllialwth  Oriihthn.  nujthrt  of  lie.  li;,nkrir[;t.  Sj.iJo.  Mr.  (.  itm|rlH  j! 
W.-L4  .ipp^Hlril  t'uPtce,  liiit  no  A*.<  u  i-;iii;r-  1MI.1  h-i  jio--.- a-ioii,  it  now 
ai'Pvjrs  l!::::  l■^  shares  of  stock  of  tliL'  Ni"a  York  .\rA  Va'Uw.  I.It- 
gtaph  .mil  Tdqihour  Company  bclvniiins  ti  Mr.  (Iriifiihs  aie  hil.l  Ijy 
Ike  Manialiaa  Treat  Coaipaiiy  in  eixrow  and  Adam  I  r.mk.  attcmrv  i»r 
Hf.  CrIBdMs  kaa  fmiod  a  porckasr  for  thit  Mock  at  ?i6.;s  per  share. 
aiaaBiiliaf  la  $S,sK>.-!-  Tbe  ptwckaser  Is  Reao  Bamca.  Mr.  Caaw- 
kcll  la  aaHtariaad  to  sell  ihe  aiocli  an«  lo  pay  Mr.  Pnak  kair  Ike  pr»- 
eaeda  aa  ceaipeiMatloo  (or  brinping  about  ik*  aslt.    Ilic  ceccircr  is 


nlko  jii>>i..rirf><  -,11  jj  nioie  shared  of  the  stock  fornxr!)-  Mznlinif  In 
the  r^:ii^  1  .\i,r,  i;,n  Norden  and  10  (uy  the  procerdt  10  Mr  .N  if  den. 
U  U  said  that  a  ntajuriiy  uf  the  stock  ia  now  owned  by  the  Coast  Line 
Talepkaac  Campaay. 


Obituary, 


.MR-  HENRY  T  TH>)'PF  ;  .veil  known  dtiien  of  Richmond.  V»..  died 
retcntly  at  the  '.  ;iw,-m,i  Il  .  :  i.il  in  that  city.  Mr.  Hopjie  was  lor  a 
number  of  years  general  superinrrndem  of  the  Virginia  Paucnger  &  Power 
Caatpaay,  aad  at  tkc  ttai*  of  Ida  death  naa  McMUM  wflh  a  naariier  af 
enieiiiitas  la  RickBUMid.  aaiaap  wkkk  «aa  tka  CMaawT  Itapld  TraniM 
Compan).  He  »a>.  yeara  oW,  and  b  *urriv«d  ky  a  «ida«r  and  few 
children. 

MR.  F.  T.  TOX^NE.  Wt  regret  to  note  that  Mr.  Frederick  T.  Towne. 
younijer  sim  •>(  Hcnty  R  Towiie.  of  New  York.  Pretident  of  Ibo  Yale  & 
Towne  Manufacturing  Company,  died  of  Briitbt'a  disease  «t  ?rnmf«rd. 
Conn.  Mr.  Toune  wa»  irrneral  mipcrlntrndcnl  of  tbe  cjrriiiary  s  plant 
Ibcrc.    In  thw  afleriuMn  be  addressed  the  employes  and  made  the  »rmi- 

aaaaal  dlatrikaNoD  «(  ibc  4i,aac  aflticd  yaarly  ky  the  conpany  for  sug. 
I^aciaaa  abakued  to  be  of  nniual  benefit  He  fainud  a  (e»  minulca 
after  faMbig  bb  address.  Mrs.  Towoe,  who  wa«  at  Ike  ftatiry  Inr  |ka 
canaiony,  hurried  kiai  hnne  in  a  carriase,  but  he  never  maftiad  cooaclaaa- 

ness,  Tlie  wklow  was  Miss  Conntaoce  Cihbont,  daiiebter  of  ^ViIIiam  T. 
Gibbons,  ot  V.  :hii  ,  ^nn.  Det  Thtre  are  two  chil.lren.  Mr.  Towne  was  a 
raeaiber  of  the  Entpneer's  Club  of  New  York,  the  \Vei^i:.'r,  H  ilf  Chih  and 
Ike  Snkarkcn  Clofc  of  Stamford.  He  was  «  gtadum.'  ot  Turf.  1  I  .  .-r. 
tt  era*  kM  aaabitlon  to  make  tin-  \  »!•  4r  Towne  plant  ideal  factory  from 
Ac  alandpoint  of  the  employed  as  -  t-,;  .1-  !hf  ctr-j  loycra. 


KducalionaL 


TELEPifiisr  KM;iM:;-:niNr,  at  ARMOUF  n,  some  unaccoum. 
able  Blip  tkc  nijti'.  (It.  till'  t  liii:        Electrical  in  okir  issuo  of  Jan. 

J7  mentioned  loe  telephone  engineering  work  at  .Armour  Invtitutc  of 
TMbnoIog}'  as  being  under  Professor  Kelsey.  whereas,  as  i*  well  known, 
tbi*  wot*  at  Armour  ia  carried  on  by  Prof.  Cr-  W.  Wilder,  Prof.  Kctuy 
being  of  Pordae  University. 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOCY.-^  renarkakb 
■arha  of  photo gra pin  of  the  aapab  on  Ike  planal  Man  ta  on  addkiHaii 
at  the  Maaaachuaelta  InaHtute  «f  Tathnatopy.   Tke  ««rlt  waa  dene  by 

Mr.  C.  O.  Larapard,  of  Ihr  T>^n-rM  OS<iervatory.  at  P1acilaff»  Ariaono,  and 
the  photographs  are  ibr  :>m  ,.l  >  h  ever  hern  aaaaaaafully  takea  of 

this  sitfijerr  The  Martian  Cr.n.nli  l-.n-. h.^^en  studied  for  over  twenty  years 
f.  F'.;i^M;.ii,  li.ii  until  recently  I'l''  '^''Iv  r.;i;',ir.-.-  .  r. .  .n,  .iiljh.._-  have  been 
made  from  observer*'  drawing*.  Tlie  photographs  were  taken  with  a  24. 
lack  telaaeape  wkaae  featere  kad  kaan  dtaphrapaiad  dcam  ta  ra  hiilliai. 
ike  plaiea  being  very  fine  fiiliiad.  Tkc  Mpaaana  vatM  from  4  to  10 
seconds;  a  special  \Villaca  adaicd  iCreen  was  used  for  sifting  all  the 
raya  of  light  except  thoae  wkwil  eo«M  b«  focused  on  the  plate,  and  an 
aitr»iiinnical  clock  of  great  accuracy  was  used  for  following  the  planets' 
motion.  Tbe  cxbibii  is  beautifully  iltuniinaird  by  eleven  16  cp  incandes- 
ci  lit  I,intp4  of  the  h(inRhole  type,  spaced  around  three  aide*  'f  ^  e^.n^iv** 
fr.nnic  iirc4  nii  tlic  interior  with  a  refleeting  surface.  From  m  i.  tp 
per  9<i-  'l.  's  a  rough  estimate  of  the  bfilluMWy  of  tbe  Uluminalkin,  which 
ia  e*a«  aiare«facti*a  wkaa  tke  phaMfcapha  enkiUlad  aa  iraaaparaaaba. 
Steccrldly  daabihaa  alao  ptayed  an  in^rtant  pott  in  tlic  c«enni«  «{  ika 
pbataigapka  at  Ika  OkcerrilMT. 

t 


MR.  ANnRFFi  TIORCASITAS  baa  taaHutd  Ua  pnd«««  ai  Cavcraaicnl 

In^prelor  of  electric  light  planu  in  Mesieai 

'in  i  |(  ItKDFI.U  of  the  KlectrO'Drnamic  Campany,  read  •  papM 
11  1  11     .  ;  at  the  Modern  Science  Cliih.  llruokljrn,  before  Ike  Acaadaliaa 

(It  Mt'sm  Eiiginerrs.  on  variable  speed  motora. 

MR.  II.  F.    RVIiF.RMr    Htnlwn  E.  Ryder.  nipertelenCmt  «f  Ik* 

Marlboro   Klcciric  Liitht  C  om^ary.  h.i&  turn   aii[>L  iritvl   aadfiitaat  aupcr* 

ii.t.-n.j.'til  <i|  iln   Villi  Kivrr  Klvctiir  I.isht  C..iiiii.iny.  F.ill  Kivrr,  Maia. 

MR.  FR-WK  II,  FOO'I'K  has  N.en  apptjiiurd  gffieral  ni.inascr  of  :lie 
\  i  Tttiorit   Pcucr  &  .VlaiT.if.iv  I'Tir p  I  t  ii,(v:,ny  i.f  t^if   St.   Aili.irs  Sti^  i  t 

K.TiIwnv  Cnniiianv.   tiucei  .ln.y    \U    W  .   \\.    \  .ir<:i'.  wlii.  i  l'c.'iiiIv  rciieii*.!. 
n.ilc.l  rlsculierc  in  this  cjlumn. 

MR.  ALEX.  DOU*.  vk-ci/tevidcrit  of  the  Uetri^it  Edis«>n  iiml  Peninsular 
Elecirfc  Ughl  CanpaBiea,  haa  sailed  wiik  Hra.  Paw  ikto  week  tor  Sapland. 
t«  lake  two  or  three  aionihs  of  vaeatuin.  Vlriuatly  tbe  vhule  time  will 
he  spent  qnirtly  in  one  of  the'  old  cathedral  cities. 

MB.  HENRY'  Ff.r>Y  telurned  tasi  week  front  a  iRonih'a  abtrnte  In 
Mexico,  whrri-  w :  nt  to  iOTciligale  and  report  on  4  sOiWM'kp  propoacd 
hyitro-rJcctric  k  i  tl  i:.iiienl  and  «  i«i.|nltr  irantraiwrm.  The  pTiiB|icc|» 
arc  tliai  the  work  of  iafigllalloD  will  k:  undeTtaken  in  the  near  fMnt*. 


Uigitized  by  Goo 


Ma 

ilR.    WILLIAM   R.   WOODIiURY   lui   r«ign«l   ai  a»islaiil  urnuril 

inAtuifffT  11  f  Ihc  Cvy  :i^t  X'  Tt-l.-ffi '>fic  r-1'fiit.iry,  of  r!i-rr'an!,  fVA",  rjTi.!  on 

Mr.  FRANK  N.  JEWETT  Inn  m»Je  Ji'tnct  niiirngfr  far  ihc 
VVagacr  £l<«tx'i«  Maiiafacturing  Company  {or  tfae  •<atcii  i>(  Mtiu»c6t»ta. 

WlirnMla,  mUf  Iowa,  atctkini  nUwto  and  md  wrfhm  aad 

worttn  Ifidritaii.  wMi  eScM  M  lCt>-i<«4  MkswcNe  MMilw;  Caici|*t 

3>LR.  R.  L~  DONALD.— Tha  fira  «f  BlrlMw  ft  ChuAtnt  coiutilling 
dcdrinl  t«|iiiimii  Patdiad,  Ort„  mi  Kcv  York  Ckr.  tan*  Jm 
aUc4  lir-  tL  U  Dould  to  Ihcir  tUff.  H*  I*  •  mMcm  cpgiaecr 
•f  ife*  Souihcm  VmUc  iiui  will  km*  dMq*  of  all  raidtacd  cHitrae- 

MAJ.-GBM,  A,  E.  BUSS,  wba  faji  bi'tn  for  iiuny  jvuti  genrrnl  »upcr- 
intcodent  of  the  Maldf  ELectrk  Company,  Muldcti,  Ma»^  ,  baA  tMn  ttetn 
ratdt  (rfx-r*!  tuiKTinimilrni  oi  !hr  >!i;i<cn  k  Meirmc  Q»»  Mgbt  C«a- 
puiy,   the  Suburban   C.ii   \    I  J<'<:tin    <.  jafiany,  th*  IbwHfeill  Ekcirte 

Mli.  _v.    .--llAlvl',   ll    Ji.^.iiiiA,   VVaih.,   bi*  tiMKtit-U  a»  jiHsi%«am 

tufrrtRlendcDt  of  Ihc  Scuttle- 1  afoiiu   tnl«iuiluu)   RiUxa)   lo  accept  Ibv 
MpcriaMiidcKr  vf  Ik*  MmMm  Mincn'  Etamie  Itott«r*r  *  Pew«r  Om 
■mgr.  wkicb  li  biilMiiii  m  ctectite  namjr  fram  UUgr,  Umil,  l«r  a 
dtottMc  ttf     nih*  inw  ibc  CttiM  ^M»m  ahiwC  dAwNt 

MR.  WM.  T.  mAK.  r«r  llic  intf  fovr  and  s  Uf  yi«n  Chief  *1e«- 
Irktin  for  (he  IIIiDoU  Sterl  Company,  of  Souib  Chicago.  III.,  rengncU 
Ffbru.iry  15  to  eater  the  kcrvice  of  tbc  General  Electric  Company-  lU' 
will  ilivoif  liiit  lime  to  tlic  iron  and  ileel  imitiitry  in  the  Chicago  diitrict, 
wbrre  a  largu  ainount  of  clcctrkal  apparatua  ia  required  constantly. 

MK.  P.  N.  NI.'.NX,  eliief  rn^incri  of  ttn?  S'-^v^f^  Vower  trorapaoy, 
ba4  ttaik'J  this  wrck  i>ii  the  Clark  miiiicr  cmm..  ^•,.  ,,:vri  '  \rabic,"  accon. 
paoied  by  Mrs.  Nunrt,  with  the  intention  of  talung  rrst  and  rc^^rcaliun 

far  acvtnl  ««(kt  In  thia  agrccsUe  wmnar.  Before  leavinc  Jliagan  llr. 
Nmni  waa  aMc  w  tah*  a  ibara  in  Ne«l«lw  aad  cntaRiiniiic  ibc  Cana- 
dian Sucietr  of  Cifll  Ettgiaacn. 

MR.  WILLIAM  L.  CLARKK.  {anncrljr  auptriainMlaal  af  tb*  Atlantic 
CHit  Elccuie  LJfbi  Canpanr,  ef  Maty  SteK  K.  iwa  icvend  hU 
caaDtction  «•  gemra)  maitjigt'r  of  tll«  Vnlltd  Cta>  Ehctric  light  tt  Fuel 
Company,  oi  Saniy  lliJl.  N.  V..  to  aeix)it  lh«  faacnl  aaMlfCMklp  oi  Ihc 
Ciliielia'  Electric  Light.  Ileal  &  I'uuer  '  ■"Tr*"^-  of  FUiai  Hc 
Itrcd  upon  hih  nv*  dtitie^  February  -'■ 

MR.  W.  N.  CLIFFORD,  wlio  for  the  paal  two  yraia  baa  filled  tlic  poai- 
tion  of  New  Knglanil  lalcs  manager  for  the  Shrt:li^rd  Kriginc«ri»g  Com- 
paliy,  haa  rcugned  hia  poaiiion  and  accepted  a  aiiijil^r  ..n*.  tor  the  Ruaaell 
Kutin*  C«wp«ny,  of  .Mawillon,  0-.  obtcb  kaa  oi>rne<l  an  ettcc  at  141 
UHk  Stti  Boston,  Maav.  The  Hua»«ll  Engine  Compaajr  auaafaglsire*  en- 
ginaa  for  every  lervice,  high  and  low  speed,  single  and  foor-valtre  types, 
dlmi  caimcclcd  or  belted. 

MR.  a  U.  VREF.LAND.— Tbt  welfare  dcpariQCBt  of  the  Natioul 
CWa  Fedaiatiaa  laa  iasiicil  the  adtaiiaMa  addiaag  dali««c<d  lir  Mf.  Vm- 
iandl  the  ebtfrawa  of  the  dciiaitiMiit,  at  tht  maetiat  «f  the  Haw  Bagland 
Cotton  Manufacturers*  .Association  at  Atlantic  City  last  year.  He  spoke 
0»  one  who  had  had  is.ouu  men  under  bis  direction  for  aonic  15  years, 
directly,  and  aeiae  is.aoo  man  indirectly.  The  addreaa  haa  a  portrait  of 
Mr.  \'rc«ltBd.  and  Wimtaiia  a  naaater  «t  iiiiraniiia  af  aueeaalol  valfagc 
work. 

MB.  C.  T.  HEWF.S,  -Tbe  Iii  .  u  CIrariiig  Houea  Canpwir-  wWdl 
mas  urganired  some  time  ago  10  check  telephone  toll  line  meaaage  business 
and  apportion  ihc  carningii  of  interchanccd  toll  business,  has  secured 
a  aitite  el  rouma  at  410  Ixicust  it,,  Booiie,  la.,  aad  baa  engaged  Crv. 
T.  Hnraa  aa  tanagcK,  It  i»  Mw  atirllai  ll»  mrti.  AfunpilniH  have 
bOM  aala  with  a  latga  anaAer  af  1«m  tekiriiaae  oanqiaBieB  ta  have 
their  boaineaa  «b«clicd>  w4  irtanatBimii  «f«  fait  being  Mada  nUk  MbaM 
lat  ibit  aanw  aerrice. 

MR  K,  II.  WATSO.V  assumed  charge  of  tlio  Chicago  olHce  of  the 
<totild  .Morage  luttety  Company  as  western  nuna^r  on  February  i.  Mr. 
P.  R.  yA\r%,  wlio  formerly  was  at  Chicago,  having  moved  to  the  New 
York  cithct.-.  Ml.  W.itwiii  is  wed  known  tu  the  electrical  tra'lc  through 
hatii;g  btrn  elevi-n  year*  with  the  Gregory  Electric  Company  as  salesman, 
beforo  that  «iih  tlu'  old  Knapp  F;iecirical  Woika.  His  tcriiiory  will  in- 
dndc  ail  Letween  I'lttsli-irg  aiol  ItenTrr,  anij  bis  hradtpiarteri  will  b«-  jn 
lha  Roolwrjr  Building.  Chic^K<j. 

MR.  WILBITR  II.  THAVER,  iwiBCily  conoecied  with  the  Raixl  Utdl 
Campany  far  «  pariad  of  u  yeaia  a«  manager  of  tbc  Cbicago  territanr 
iniitl  Uw  eaatelidatioa  of  the  Ingcraoll  Rnnd  Companlc*.  after  wbkh  liaia 
h#  was  maikager  of  the  rai:road  department  «ith  lir;id(|naTtera  la  Chieag% 
has  now  ictrefed  his  cnnntviton  with  the  lni;crsoll  K.iiid  Comfianr,  and  baa 
accepted  service  with  the  Chicago  Piie-.itiijtic  Tool  l.ompary  as  mannKtr 
ot  the  ti^iiiitig  and  ctiiltracf  dft^-srtoient.  Mr.  Tracer  v^ill  iVv.irr  lus  rime 
and  attentinn  princip.illy  to  the  salt  rrf  air  cnisi-i  .^m !.  n.vk  iliills  jnd 
niining  mntliinery. 

MR.  W.  H.  %  OKtIi,  itenerai  ntanaKcr  aiwi  ittatutei  i><  ;lic  ntvut'.y 
DCgaiaiBnl  Vernoni  IVatrr  *  ManafaclHfing  Compaujr.  which  developed 
Ibc  clecltk  plant  at  Fairfax  Falla  and  taxniabs  light  and  power  to  St. 
Albana.  Vi.,  baa  tcrigned  the  paaiiion  of  general  manager  and  catered 
Ibc  employ  of  the  American  Optical  Cammnir.    He  will  have  charge  of 
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i:s  liKbttng,  hcatmi;  and  power  drparlltaill  at  Snuihbrldgr,  Mass.  Mr. 
\  iirce  will  retain  the  office  of  treasurer  of  the  Vermont  Power  &  Man- 
ufacturing Comi^any  until  other  plaus  are  made.  He  haa  also  resigned 
the  position  of  gmcral  manager  of  the  St.  .Mbam  Street  Railway  Com- 
jKfeny,   but  will  for   a  time  continue  as  receircr. 

MJt.  C.  S.  BRADLEY  haa  been  ai^ioiatcd  to  an  acting  profc-i»or'btp  (A 
the  dtparmiant  ai  cbearieal  practice  in  lb*  Ciniai^c  Tcchaieal  Scbaala. 
PItlAuig.   Tbh  nwincrr  and  invEntor  b  well  boewa  ia  the  eleetflcal 

^rtit,  and  bin  carcir  li.xs  t^cn  llolnl  m  these  pages.  Ilia  devices  itiid  pfO- 
in  electro  chemistry  alone  include  m<'ire  than  70  itatciii*.  and  hi'  ia 
closely  BaMiciatcd  with  the  fuatUaiental  work  in  the  retiuction  of  alomintun 
and  the  fiaation  of  atmospheric  nitrogen.  His  inventions  .»re  .-ilso  of  ^cry 
early  dale  in  regard  lo  cleclric  lighting,  dcctrie  gciacratora,  uaooinuaiun 
ajpatena,  rotary  lraaif«rgMf»  dccitrie  Uttnaeai^  Beyond  ^neation  AM 
■tudeMa  ia  the  adindlr  will  find  great  atimalaa  traaa  canlaet  wiib  a  mind 
M  tntile  aad  aleri. 


Trade  Pubh'caiions. 

LIVE  CO.VSTR!  ■  1  irN  M.^TEKl.'VL.— Bulletin  No.  i;  '■(  tbi-  Kel- 
U'Kg  Switchboard  ^  r,a''v  Company.  Cliicngo,  111.,  contains  a  condensed 
price  liat  oi  liM  uuiin  items  used  in  the  outdoor  coastractioa  oi  IcIcpboAe 

"^STaTER  wheel  governors,- Ballelin  Mo,  *  of  tlic  Ludletv  Valve 

Mflj.  Company,  Troy,  X.  \.,  coiilains  n  description  of  .i  new  type  of 
vi-nical  water  wheel  govenitr.  The  bulletin  also  iiitooimci  '^  'he  eon«H>tida. 
tion  cf  the  SluTiti>s  Governor  Engineering  Company  with  the  Ludlow 
Valve  Manufacturing  Ciu:pany. 

AIR  COMPRESSORS.— llullclifi  No.  u>  of  the  Kuty  C.miptr.'.ir  <  -m- 
pany.  Eric,  i'a  .  give*  iitii^li  ^ftlu.ihlc  information  on  the  properties  -ji  air 
iii-.itiT  pressure,  an^l  dc3.:ribi's  in  detail  duplex  and  ctni»psiu*id  liit  <-oio. 
pressors  of  ihr  Oram  arsd  bell^rlvcn  typcl.  The  balt^ti»«i>  niachinea 
are  especially  adapted  to  opcratian  irlA  ciretric  rnvMc*. 

IIAHMERS.— The  OatHd  Uaydal*  HnnHacr  Cbnipany.  Kerwkb,  Ch» 
nattgo  Oh,  IV.  v.,  haa  itflMd  an  caeeedingty  wcll-eiwentad  eatalagne  de> 

s<rihinK  solid  crufihli -*-ii>l  "Uel  hiiuiinf  rK.  Ill  a  pocket  size  calal'igue  also 
fssurd  by  titt.  rotn(iatiy,  iJlere.are  contained  decriptions  of  the  priticitial 
varieties  of  hammers  which  »l  now  maiiuiai:1iire«»,  to  which  is  added  much 
l3seful  information  for  ntcchanlca  and  others 

LATH  MILLS  AND  BOLTERS —Biilleilii  No.  i?oa  01  il.c  MlisChal- 
mers  Company.  Milwaukee,  Wis.,  is  devoted  to  lath  mills  and  bolters,  the 
drscrpitiiui  of  each  inncliine  bring  comiinnted  with  an  illustration  i^owinir 
its  working  parts.  One  of  the  m.ichines  is  provided  with  ten  aaws 
inches  in  diameter.  Tbc  HtiaJlcw  mwbiiH)  shown  >s  r^ii^ippcd  with  a  sinsle 
1.1'in.  aair  wtaich  nna  at  a  apeed  nf  i,yoo  r.p.Di 

TELEFRONC  TRANSMITTERg.— The  Stromberg  t  arisen  Teleptiune 
Manufacturing  Cnitipaiiy,  RocbcatrT.  N.  Y.,  haa  laaucd  an  exceptionally 
neat  folder  dcKribing  in  detail  its  new  typo  of  lelepbane  traitainitlcr 
which  has  been  designed  to  itive  soft  and  ptcosi'iig  irarisniiMiaa  OMT  aliorl 
distanreb.  niid  still  Ik-  capable  of  transmitting  speech  over  very  lOng  linea 
s^ith  Ihc  least  iHtssible  exertion  on  rhe  r^rt  nf  the  speaker. 

Ml.SSOURl  AMERfCAX  III.  .'HI'  li)\;i-\NV.  of  jt;?  Locust 
Street.  :>|.  Louta,  Mo.,  has  jum  issued  a  haiukomr,  illusiraird  little 
pamphlcl  in  rCfgNl  la  it-.  .Miller  incandcaoent  lampt,  and  its  McDonnell 
oOMmlltr,  daelria  laell  nuguig  device  and  eleclxic  aign  Haehcr.  Uctaila 
are  given  aa  to  all  Ihcce,  and  apadal  nal*  ia  aba  made  ta  to  Ibv  pnant 
arnnigaaNnt  wlA  ibc  Ceneral  Elteitte  CiwanBy  «•  tbr  Miner  lantgg. 

ADDING  MAClllXF.S.— The  Felt  ft  Tarrant  Manufacturing  CaafMHy, 
Chicago,  III.,  baa  isaued  an  illus'ratcd  folder  caltitsff  attention  (><  the  new 
duplex  'Vomptoroetet."  This  machine  ill  to  wtjslructed  that  the  oreraior 
strike  lit  one  lime  as  many  keys  in  separate  columns  a>  in.  .  t  - 
vcnienl.  This  eliminates  errors  which  may  occur  on  other  k«.-y-opct  ated 
ntacbinea  when  the  opeiaior  fails  to  deprcM  each  ke)  in  ladcpenilent  time. 

KECOKUiXG  I'ttESSUKb:  GALUii.— .\n  UiuMrated  ciriiular  recently 
itaaed  by  the  Ameriaaji  Steam  iiainga  and  Vahm  ManafaamrMg  CnW|>aMy. 
»R  Camden  8«.,  Boaton.  Maw.,  givn  a  t^let  daaerlpiton  of  the  AmericMi 

contbilted  pptaailfa  and  recording  gaiisr.  The  value  of  a  recording  gatlgg 
to  steam  plant  ia  aptly  expreo.ed  io  the  following  scotriice.  '  The  re* 
ci  rding  gauge  i<  ti.  Ibc  Oil;il  |iil«r  wlial  the  time  clock  is  to  the  pay  roll." 

IIVItR.M.K  l  CKULNES.— .\n  illoMraltd  folder  rt«-utly  rrccivtd  {rem 
tlie  Trump  Manufacturing  Ccnipaliv.  Springfield,  Olii.i,  in  addition  t>i  cttij- 
lainiHK  a  brief  drWriptiou  of  various  tyi'rs  of  turhincs  fur  difftifjit  »l;;tir3, 
contains  several  tahhs  showing  tlic  vh»^m  r  whi^  Ii  ^an  obtained  troni 
the  tutbtoca  of  different  diameters  when  operating  urnlrr  hise<irii-d  h  a'^s 
and  using  a  eertain  roliimc  of  water.  The  turbines  v.iry  in  ^i/c  fiMm  .-; 
hp  ta  giia  bp. 

StEAW  8PECIALT1KS.— Tfce  t9»i  iUttsnaicd  catalogue  and  price  list 

of    llo-    Li.nkinnelniet    t  oii,|,uny.   jji    f.    Eighth   StCOCt,  Ciacll»natl>  Ubio. 

■  s  a  j;j  |..-in  ;.utilnjiion  ntli'ii  with  much  InformatlMt  of'valae  to  Ike 
Mtaiii  rt  niimr.  In  addition  ile'^ribiog  brass  and  ir-3n  valves,  wlllsllea, 
'-■vk*.  iTJiiiKiR,  injrtli'r..  hilirii-:i:or^.  .:ul  pumps,  oil  an!  kipjisi-  cops,  etc, 
i.ii:iptr,:l  I,,,  iht  rc-iuin-intMii.  of  .ill  cl..»«s  uf  niirhiniry.  tl.c  hook  toii- 
laina  a  jopatsc  stcto.-p   ,|cvmi,,1   to  tablt<  and   u>rfiil  ,Ut.i. 

fOWER  Plw^NTS. — IJalletm  .No.  j  of  the  A.  J),  Ciriiiuict  C/mtuny, 
Liberty  Street.  Kew  York,  glrea  a  dncriptien  of  Ibe  mctbaila  nacd  by 
Hiia  company  when  aciing  aa  conuatilag  englncera  ia  tlie  creciioit  of  com- 
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to-  indii*' 

irid  and  igmafMtiiriBB  vn^tttt.  tMcIf,  ««««  Mlitiit*,  apnlncM  bOMM, 

ecntrul  station  antl  isoUieil  llghttaw  Md  powl 
ricw<  arc  given  o(  ca:n|>1rlcd  iMUlhtiaai  and  •( 
a>  buiirtt,  nifiBO  and  gtftmtan. 

ELKi-TRICAt  WIRES  AND  COKDS.— Ttc  I90«  catilogM  of  ih* 

lUMrn  Manuf;icturing  Company,  1^4  Mt>liifAn  Street,  Chic&fo,  III.,  is  a 
well  (>rr;t.-trr(t  booklet  coitrMininn  31  paRn  fciviltK  valuable  relcrciicc  laUK^ 
o(  ct>i>pcr  ami  (k-rman  mlvcr  wire*,  in  fl^^rli'irr.  ',0  dr^t-r  1m-i-  ^'A-i^.  !t*ti>atij 
md  jumper  »-ire.  Heaililr  Irleplionr  aiij  d.  ^triisi  •  ■jr  -  H  l-".:(iiis  .  1  kr*. 
bat*  &nd  iimi^  ev^pft  wirca.  bare  German  silver  nirt-,  vl«ctroni.i4tiiettc 
kiaaM  <lc«viii(,  dMnmapitl  mUiikm  aiachlma  aad  rr*«lali«i 


JWrtVaT  ^  the  Trad^' 


AUTOMAT/C  SPiilNKLERS.— A  recrnt  aulAgur  vt  (br  Ittnu- 
raelarm'  AMonatie  Sprinhkr  CnniMay.  jt  Liberty  St.,  Xrw  Vatic,  gives 

«o  internting  denrrifvil.m  uf  aulmiatic  sprinkler  pr<itctti<iii  Tiic  ^|►Ti■lkift 
equipniesit  COnsiita  o[  aut^mialac  tpfinkler  llr^tU,  ^.iIvl'k.  piprm  .mil  olhi-r 
lp(illaD»s  to  prntiT*  ti"r'.|ing»  anainsi  lo»)  l>y  l.ti.  T)i  .  nialic 
■prinUer  bead  eo  i-n-.i  1  .  valve  held  id  y)acr  by  fuMb!.  I  I  t,  n  be 
rescued  by  Uie  aciioiL  uf  brsi  whra  bre  tKcuft-  llt>«:  solder  mci'%  at 
HiiDHlUlll  «Hyin|  IriMB  i«J*  F.  to  4a»*  ¥.,  acMidiHK  l«  lb*  tmmA 
Mapwitefc  af  tbe  iiuiee  protccltd.. 

ri.EMS  — Tlir  Blake  Signal  I,  Mfg.  l  orapany.  244  Siimmct  St.,  Boilon, 
Ma<«.,  baa  iatucd  in  illuairatcd  iuidci  dcajiug  oilii  intuUicd  slaiilci  and 
aiBpre«t«d  cliata.  An  cslnct  frnai  a  iHMr  neeivad  by  lha  «oi»f«ay 
from  Praf.  A.  B.  Siahb  anve*  ta  tkm  horn  tbeie  articha  nc  beiiur  t«- 

reived-  "The  cleati  seen-,  li'  be  »bat  I  have  oftni  lonicrd  for  »hen  direet' 
inn  work  in  tbe  field-  l*i>r  tiuiny  i>laccs  Ihes*  are  superior  to  yowr  very 
ejrf!"inl  "-I'l'llr  Maples,  a»  »here  it  is  iio:<-ti«»r:.>  'f  run  the  wire*  <m  lath 
a';  [   :'i,-i:.lrr   ....il,      TUcy   a?r  superior  10   t-ti-  'i    -hat  dlCy  aUiy  ba 

reuj.-'.-:     (,ul>*.i^ti*  ntly  without  il.iniajrinK  t''     iti'uI.»ii  :i 

TlIK-  TLFA  KLA.ND  RrBBEK  WUKKh  1  t-,.-  \f>ihan.cal  Rubber  CdOi- 
|Mny  have  long  been  known  to  cniuumers  of  packing  by  Ule  aucccM  o( 
tb<ir  "Salsni"  sheet  iMckiiig  and  "laidMr"  Md  MCbl"*  Ifmt,  hMmcrt 
tbeir  fiadciag  bmHscM  ba«  grown  «o  brge  and  varM  ibat  lb*  niMNltf 
kas  ariKn  lor  a  iradc'niark  that  shall  identify  all  their  packing*.  Tb«r 
have  adoptrd  tba  krade-niarh  "MafC'j."  This  trade  mark,  as  we  utidcf- 
•taild  It,  does  not  ».urwr<.  U'  the  old  brands  but  K  attached  to  all  their 
packings,  coupleit  t  •u^  «cll  knomn  nafurs.  This  company  ba*  in 
Ibc  press  a  new  t>aikisiig  catalnftue  descrij'tive  of  their  complete  line  of 
P4cktftgs*.  which  wilt  t»e  sent  upon  a|ki;]ication. 

.STEAM  Sl'Etl.XLTlES  The  Crane  Cooipany.  Chicago,  III.,  has  just 
iMised  the  fi'tlttwing  advance  circtiUti^  which  are  quite  interesting,  and 
ooBiaio  a  great  deal  af  valuable  up'tcMlate  informauoni  No.  «i,  itean 
Mid  «U  attaratorat  N«.  a,  "Ihillaty"  hioMnMar  ladhiwr  val*^;  N«b  3, 
•Mr  aattimt  |ii|ie  dlca:  Naw  4,  renewable  <|irni«  dte  valvit:  Na.  i,  ««IB-  ' 

binatioll  hark  pressure  and  exhaust  relief  valves;  \n,  6,  eitt*  beaey 
Hanged  pipe  joints;  Nu  7,  vario^i-.  Myles  uf  Ciane  joints  used  in  attach' 
ing  flanges  lt»  wrought  pipe;  So.  S,  automatic  exhaust  relief  valves;  No. 
0.  "Craiicwekl"  tlangrtl  ]t)|>e  joiiiK:  No-  i".  reversible  slop  and  waste 
cackti  No.  11.  brackets,  hangers,  tupions,  rolls,  and  ancliors;  No.  n, 
"Oranetjll"  nnti-rctima  aad  dirMt-rctmi  stem  trar»i  No.  tj,  pipe  baagers; 
Mb>  <4,  balanced,  uabahnecd  and  awhwl  eapaaeioii  iointi;  No.  is,  dtip 
ncbcta;  Na.  it,  nilfaic  <lti«|»i  Ma,  ty,  Imrbaadtei  ^viclMwening  hot-  , 
«ater  ladbMw  vriiw;  Vk  t%  tmugav  md  MiiaMik  ttv  «*Vve«:  No 
>t>  acdiacnl  ItafMt  Ntk  aa,  piipa  bendas  Vo.  ji,  TnuMianW  and 
"Crancaeaiae"  amai  irapK. 


tt^Ll  .MlJl.X  l,.\.MPS  are  in  exccl'esit  l.tiir  '  ri"  -iver  tbe  country 
several  changes  have  bevn  uuitlc  t'  -n,  rr  thr  jr-.i^t  1.1  .1  ..1  'he  prospecli- 
At  Meatpbis,  Ttiio..  the  office  of  the  C'olumbia  IncAt^ilcsi-riit  Lamp  Co. 
baa  been  owed  fraa  the  ScMtw  Btiildiaf  t»  4a*  Raadaliib  BaiMmi  ta 
pMvid*  beiicr  faciljliM  (gc  Ike  irawtk  «f  Mdcn  in  that  vMntty. 

TRB  mvm.  MANUFACTVIUIKS  0(«PAMY.  af  Hiatbttltimi.  sV  !■. 
baa  aliened  a  new  allea  l«  CbCtaa*  at  J*y-jlt  Buit  JacfcMn  Boalevtn].  Tbe 

office  will  he  in  flMrle  o(  Mr-  Maydcn  tlohart  .<;eniih  and  will  be  a  di> 
tr.bnlinic  [>i>-int  fer  tbe  West  and  Northwest  of  the  well-kiinwn  apl>4r^l<w 
made  liy  this  c<iin|mny.  A  coiiiplete  line  of  (lin  nnd  motors  will  bt- 
carried. 

THE  lNTF.HNATIO\.\r.  TKI.F-l'HttNF.  MF«.-  ttiMI'VNY.  Chicago, 
it  i«  reported,  is  haeitig  mnarkobU  suieeiss  with  its  "leader."  the  new 
permaueMly  adjttMed  bi-pelar  reeeiver.  It  la  taid  that  fiuniahing  theae 
tu  amall  and  larpe  bnyexa  alibe  a|  a  nnifaciB  haw  priae  haa  pemd  ene 
•if  the  beat  roethade  Hmt  couM  be  iMlipled  (or  nore  widdy  imiariaciiic 
"Inlemationar*  apparafui.  ^ 

Olllt)  ELECTRIC  \V<)RK.<  The  partnership  between  A.  C  Eletcher 
.md  If.  M.  Itucbman,  uniU-r  the  name  of  the  tlbio  Etutru-  VX'nrk^ 
tleveland.  C>.,  was  dissolved  *>i:  laniiary  J9  l^y  limlatinn;  .\Jr.  i^i.it. n-i  n 
Trtiring  and  .Mr.  Fletclier  asstientng  r^vry  ohbyaTion.  The  wholesale  de 
Itartftsent  of  the  btisincas  will  hare  incrcaaed  atlcntion  in  Ibr  fvlttftei  and 
ibe  inMraft*  o(  dealrrt  in  ibe  trade  will  be  pfoMclcd.  Tba  new  aaiar 
ce  now  feadgr  ta  dfawibati,  and  laa  be  had 


CKIt.VR  I'OLES-  Tn  pursuance  cf  .i  restilve  made  nsany  ye.nri  ago  ti» 
retire  from  active  business  at  lii«  present  age,  -Mr.  E.  H.  Vftlrntine,  prrsi 
dent  uf  "Hte  Valentme-CIurk  t'niiipniiy.  I'liiv^ago  (cedar  poles,  etc.)  hii* 
dih|Ka<-d  of  bis  interests  in  %aid  ct'inpahy  u>  Mr.  K.  L.  Clark,  lorcnt-rly 
secretary  and  treasnrer,  and  who  now  sucueda  faiu  *»  inessdent.  (he  cik- 
ixirate  n.kine  oi  the  couipany  conttliahn  at  heretofore.  The  Vatentine-Clark 
L>imp«t>/  has  long  occupied  a  •aMpaadbis  pAiMaB  lA  the  eedw  bidaairy. 
aad  ti^t  an  cateaiivc  vattuaa  ei  biMbma  In  all  Hnt  of  dccirk  coit- 
altnetlaa  requlrinc  tbe  tur  of  polet  for  potrar  Haw— iiiiini  Mr.  Oark  bio 
been  identified  with  the  company  sinca  he  I 
aci|uatnt,in.;e  with  producers  and  comtinwris  < 
ledge  of  the  trade  in  all  its  details, 

ELECTRIC  coons  MANUEACTI  RING  CO.  .Mr  H  C.  ,Th 
vKe-presideiit  and  manager  of  the  Electric  Gat  Lighting  Compaoy,  has 
Ibc  following  clteuUr  notice,  which  ts  oi>t  without  a  special 
to  nsany  of  those  who  have  watched  the  growth  of  the  coocctd 
iav  ao  tne^y  years:  "During  an  active  career  of  a  quarter  of  a  ecBtuyj 
tba  naaie  'Eleelric  Cai  Ligbtiiic  Coiapany'  baa  become  hietorieal  and  we 
lielieve  H  .yit<inyin  of  .piallty  and  husinr^s  Integrity  throtigbM-»t  Ihe  cfttsn- 
try.  This  name  at  one  time  indicated  tbe  nature  of  tic  lMi>i:ies> 
our  company,  but  it  no  loneer  dcscTilic>  the  varied  and  extenaivc  lines 
now  manufactured  by  us  ^iuid  carried  in  our  larne  jofaAinc  btnineea.  We 
have,  Iheiefoee,  allhoitgh  with  nuch  rrliidance,  derided  to  end  the  con- 
ftiiion  cauted  thereby,  and  have  incorporated  uiitler  the  name  of  'The 
Electric  (ioods  Masiufactunng  Company  and  will  do  business  under  that 
style  on  and  after  this  date,  February  ist  \r  ("uifige  whafsoever  in  the 
policy  1-  ji'  To  ijiiel  of  the  hnainesa  will  be  ni.-.i:r  We  shall  endeavor  aa 
hitherh:.  -1'  ncm:!*  t'-i?^  p't;t(M'.r  sn4  miili  itl-,  Vj  kM--;i  it.  On-  from  r.ir.l< 
S,  ll:   .r,   li  r  M-.,-riv.ri-,,,r,K  ni   1 1" .    :.\',u.i,    I   |    n  ,  ■ 
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UNITKH  STATES  PATENTS  ISSUED  JANUARY  jo.  1906. 
IContkieaad  b>  RosenliHum  &  Stockbridge,  pat.  -Xttyk..  [40  Nassau  ht.,  N'l  Y,] 
iiojjr.  APPAK.M  I  S   KIH  COMl'Ot'NniNG  TI.V;  Charles  E.  Acker, 
Ntagarsi  l:i:i».  ,V.   V.    Avf.  tiled  .lone  K.   loo.i-     .\n   upparaiui  for 

i-ruducing  cIllOTttte  ciinir>^i\|ti<U  of  tin,  ciMliprising  A  dissolving  VCMgl 
or  effrciniK  a  sohiltrin  of  the  im  and  n  r«-*ciiiM'.  tower,  and  meana  for 
circulating  the  solution  ihr'nigh  said  di^M'lvillK  \r>M-l  imd  the  leacticn 
lower 

gio.oli.  AI'Tir.MATIC  NOX  INTERFF-klNr,  RF-I'I'.ATER  FOR  FIRE- 
ALARM  llkt  i;iTSi  Fi.ilcticl.  \V.  t  ulv.  Nrwioii,  ,Mass.  App.  filed 
Jan  ti.  Mi.i-s,  m-tjits  tf  c"f."If uctiiMi  uf  f»|K-jiirf  tiMviMK  a  locking 
maunet  by  which  il  i-.  ittivrmi-.i  inuii  teiieaiiitg  sny  signal  un^il  the 
preceilmg  siifiini  ha*.  t>irii  cncUlded. 

tin  I'KOrEl  TlVE  AI'l-ARATl  -S;  Friiik  It.  <  ..,,k.  (  !iu»5\  1:1  Apn. 
lile.!  :icc.  4.  j<  ii.  \  ilninili  i  r  i-[nii Clot  lor- lelepbune  c<icutl»  i»iv 
■ng  certain  dcLiil  f<  AMrc  of  coi»ir-.ietisfii,  hiekidiiii  o  pair  ol  aupee- 
poted  springs  inounir<l  liiiiway,  upt>n  a  gsOtKui  pEalc,  bnt  ittatslated 
from  the  some  and  frosu  each  other. 

„j  vl  Tt^iMAl  i<  (  L'T.OLT  MECI1AX15M  FOR  ELKCTRICAIXY 
<il'EKAiEI>  m  i.KllEAD  DOORSi  WiUiani  R.  Cowlce.  aevelmd. 
<->.  A|ip.  hied  Jnly  li,  190a.  The  iranamissiun  x.-atinp  freoi  the 
motor  to  the  bnlldifad  iachidn  1  gear  driven  by  %  conneetioQ  capable 

r.f  .eiative  roialiv*  nutvement  nnder  the  torque  stresses.    In  ease  the 

bulkhead    encouillen.  .^bslroclion.   the   incrciiMni,   ti.r.|u<  pri.iluces 

a  relative  angvll  ,.  r-  1 -it  which  open?;  the  int.linS  circuit. 

•to.ojo.  STORAGE  li.\i  i.-K>i'.  Willii.m  Fcnncll  an.l  W.ii   il   IVrry.  Ley- 
tonstone,  England-    App,  fil.-,l  Mjr    1;.  i.jl-*.     A  .v.r.ii:.;  ti.iiivrv  com 
^'1  huneycombrd^  iims*,  an  active  in,tleri.4l   on  the  exposed  aur^ 


iisiain  renoeii  aoa  niinam  r.  leTty, 
ar.  li,  t*Of.  An  electrode  sonpriainK 
in  electnlyte  gad  nieicad  In  maec  than 
icaiing  iiiiiiiagti,  nc  walla  of  tbe  poa- 


ft' 


Si 


face*  0/  said  mass,  aod  an  uiiob.tructed  i.-vagcway  formed  ibrreio  in  iiTT  iT'.Zr'  a      '         '■  "•'i);'"™>"..«»«»««r.  Mma.  A] 

rjir^aivr"'*-  " '"'^  '^'^"^    Jt^j-iriSt  ii5»k  4issi?''4bJS^bSi'ri5ej?s?''a.ssrh"y' 

^  »»•  fM«b«t  mechaniim  to  ■»  to  Mahe  the  drnml  local  dnniil. 


»IO.MO.  STOtfAGK  BATTERY;  William  Fenoell  aod  William  P.  Peny. 

Teytonttone,  England.     Filed  Alar.  ^  *-  -' — '  — 

n  nor,  conducting  mass  jnwiloble  in 
t^iie  direction  w  ith  inter  communii 
loiges  lieing  lined  witb  .ictive  material. 

Sio.o.ii.  AL.\R.M  FOR  INCCIiATORS;  WilUard  S.  Freeman,  St.  Cl-ud. 
-\|itin.  ,\pp.  hied  .May  0,  1904.  .\  IcvcT  on  iop  of  incubator  i«  l«mi- 
iiccied  with  a  tbrrmofta*  witUn  md  accna  to  openie  alarm  dteulia 
in  ia>e  Uic  MMpcratiiK  beooMca  wmt*r  or  leea  than  ocrtahi  f>ac4 

» alurk. 

»io.9.t8.  END  CELL  SWITCH;  Ijimar  Lyndon,  New  York,  N.  Y.  .\pp. 
filed  tict.  1;,  lv'>4  Provide^  itsesns  for  automatically  cutting  in  or 
out   Ihr  end  cilh   of  a  -t"r«ge  Imltrry   'ti  i-cudmg  on  their  electrical 

Cl-Otlltl^i' 

811-1117-  PROCESS  OF  .MAKING  MANTLES;  Osear  Wiederhold,  Jimy 
Cii),  N.  J.  .\pp.  tiled  Uar.  0.  loos.  In  order  to  avoid  th«  utifgvaraUe 
inCurnce  of  .Icm  and  iron  parikirf  cM«cd  by  tbe  boUitaf  ol  Wela- 
bach  mnntlc  tiir  fabric  b  bleached  afier  beilic  boitled  utlo  abape, 

rather  lh,il:  before,  at  previt>ll4ly, 

8II.020.  TKLKl'llONES  FOR  .^IIII'S.  MINFS.  ETC.;  Arthur  F,  R,.»r.l 
■nan,  SooimcrviUe.  Mass.  App.  6led  Apt.  10,  iitofl.  jjrtadcd  con- 
conaimction  of  a  telephone  appafctu*  triib  a  receiver,  tratumhier 
and  aeveral  puah  button  calla.  aR  coelMod  in  a  citauiar  aaae  and 

adapted  for  nse  i>n  ship  hoard, 
811. i.i;-  HANGER  Slti-S-M.;  William  f.  Crivclirg.  St  Louis.  Mo.  App 
liTr-I  |l4«_  ft.  i'><'4  V  ^lfr-.i,'r  ti..lltri  , -n  til.-  c;ir  iv  iiiLiintaint  <1 
ch.-itgi  d  by  the  power  ciicLiii  vi  ns  to  Im-  eflectn  c  to  illonunale  a  dan- 
ger siijiial  in  case  the  car  is  stalled  by  the  failtire  of  tba  puwer  circuit. 
»<<..-,:.  lELEPtlOXE  CALL;  IVirr  T.  Guyeiinan,  BrcwMcr.  Man.  App. 

»>'r.  ,I4>  Ipot-    A  nannally  cloicd  «eleeiin(  circuit  utelodlng  a 


Digitized  by  GoO; 


990 


ELECTRICAL  WORLD. 


Vol.  XLVII.  Ko.  & 


tlI.o6.v  ANXrN<  lATOK;  \V;.!t<i  R,  Ilnriiinx,  CIrvtland,  O.  App.  filed 
Dec.  $,  Ill  ait  annunciator,  the  comhinati<m  of  a  pivotro  Hhut 

ter,  a  vihraiiiry  relainins  and  icIcatiiiK  dtirice  for  said  >huttcr  com- 
prUinx  a  pair  u(  forV*  aaaplcd  in  one  panirion  of  said  drvicr  to  prrirtii 
the  pat>.a«c  there  lirlwern  of  ihc  adjaci-nt  portion  of  the  ibultrr  and 
iti  atio^lirr  )>M^TtiMn  ii>  rniiaKc  such  |Ktrlinn  of  the  shutter,  and  meanx 
for  vibrating  Mid  device. 

811.064.  AIR  BRAKE;  Edwin  T.  liunhei^  GladatoiK.  Col.  App.  Gkd 
Oct.  9,  im.  n  MOiir  10  ■void  exhtuuiof  tha  auxiliary  e|i11adm 
at  wrviee  appncatiom  of  Ihe  broke,  the  lervice  application*  are  made 
by  an  electromaitnet  CO  that  the  train  pipe  pressure  \n  not  reduced 
and  rnnmn*  rrifct'tive  to  keep  the  auxilinrr  reservoir*  chariinl. 

•11,083.  A.NM  NL  lATOR;  Halvor  M.  Olsen.  Chicago.  111.  App.  filed 
May  16.  lyiu.  Comprise*  an  elfctro  maRnct,  two  pUif5  wjuntevl  by 
four  «hnrt  members  and  rigidly  cunuittcd  v>nh  the  lurwarJ  end  of 
the  niiKiict.  ami  a  convex  cap  secured  to  the  outer  of  said  plate* 
and  [irnvide  uiih  all  ofcniiw.  ■  BivMad  tarftt  arranfad  bads  m  aaid 
cap  and  an  armature  Mviitf  •  foranndlf  cxicndniK  «rn  ateplcd  to 

cngaRc  xaid  target. 
tn.oS8.  EI.KCl  KK  DRYING  AND  IRONING  APPARATUS:  Georic  W. 
Ktchardton,  \ViMahickon,_  Pa.    App.  filed  Har..a8,  lOOf.    A  Beric|S  of 

ill. 


frrm  l)u-  U-\i,^:r,:u::.K  lirtng  MtOdailt  W  hold  tbC  um  !■  posi- 

tiLtti  atlcr  It  lias  cute,  been  raided. 
Sii,j47.  KI.ECTRK.  ALI.V  OPERATED  TYPE  WRITER:  Willis  T.  R..u»- 
>el.  New  Urlearu,  La.  App.  fileti  Mar.  jS,  iqoj.  Details  of  a  key 
wheel  typewriter  having  a  type  whi-il  which  is  positioned  by  a 
power  magnet,  and  a  magnet  operated  slop  which  swingfi  into  position 
after  a  Dredeicrmincd  movement  of  Ihe  wheel. 

■U.  SOCKET  FOB  INCANUESCENT  ELECTRIC  LAMPS:  Albrrt 
P.  Scyiwar,  SrrasuM.  N,  Y.  App.  filed  Jan.  jo,  190$.  iMImlU  «f 
caoatruelioii  t  •  aocnt  IwTing  two  porcelain  btodcs,  ont  of  wMcb 
•ame*  tac  ipriaf  oonlMli,  aiid  ib*  oucr  the  contact  alalta,  aod  be* 


at 


811, j6}.  PR0TECTI<»N  ACAINST  reversal  of  KNEHGY; 
Wilson,  Piinrield,  M.»s»     App.  fucii  May  a. 


pr«aaer  rolls  geared  together  and  provided  with  imemal  beating  coils. 
•itMB.  TELEPHONE  TltANSMITTER:  MiehMl  Setter.  ChKaxo.  I 
AMb  fllcil  Dec.  JO.  >t«a.    Dcuils  of  a  tdephooc  transmiiter  havi 
k  front  plate  composed  of  two  sheet 
rinpe  and  rigidly  secured  together, 
wbtch  the  nioutnpiece  is  secured. 

rail- 


oT  giM  pan*  bwrins  ■  boaa  to 

  „          _.lipjeee  i«  secured. 

•ll.iei.  ELECTRIC    SI  RKACE    AND    EI  KN  ATKH  TRni.T.EV 

WAV:  Charles  P.  Smiih.  ^\^n-l  O  i  r  .i.j,  Wi,  Ai  p,  tiled  Mar.  j,  igoj. 
The  third  rail  ^^  lai  i  iK-tween  the  usual  tracks  and  ba»  an  inverted 

V'sbape<l  boiiMr.ii  ihrrenvcr.  lb*  ttwo  mlU  •(  wUdi  Or*  caoahio  of 
sepanitinK  ut  iiuir  ^ii'i'x  ao  a*  to  conBcct  iba  paatage  of  the  vimI 

collector  %h<>v  nti  the  ciir. 
•ll.ms.  RAILW.W  SIC.N Al  INT.:  .tlanmel  D.  -SiroJim.  Philadelphia.  Pa. 
App.  filed  .Aug.  J9.  i.Svi.  The  tf,xk  i*  pi'ividtd  «i',h  tuiitact  plates 
and  cam  inclines  which  engage  a  depending  lever  upon  the  train.  The 
lever  is  moved  in  ooe  dirrctioB  or  lb*  other  dcptuiaf  oa  (ha  difCfr 
of  the  trala,  and  diflefcm  alarm  dicniia  arc  cw plated  hgr  th« 


to  complete,  the  drcnlt, 

Leonard 

.     .  1401.    A  main  allrrnaling 

current  cttotiit,  a  drvici-  iT-ernizi'd  hy  a  cimstaiit  llu\.  m^-.ms  for 
producing  in  said  device  .i  kni-n'l  I^M.  rrM-mibU-  in  dirrcti"ii  when 
the  current  in  the  niaili  circuit  rtAcrsc-  in  pli.nse  rrlative  ti'  the 
electromotive  force,  and  a  switch  in  uid  main  circuit  conlrolUd  by 
aaid  device. 

Sit.iTT.  ELECTROMAGNET;  Fred  R  Cory.  Schenectady.  N,  ^  App. 
hied  Julv  IS.  1004.  Two  sefiaraie  semaphore  arm*  are  <>t>crabU-  by  to« 
same  power  magnet  by  virtue  of  a  pair  of  selector  magnets  which 
respectively  engage  the  separate  semaphore  arms. 
811,304-  ALTERXATINC.  CLRREXT  MACIII.NE:  Marius  C.  A.  Latour. 
Taria,  France.  Aitp.  filed  June  as.  1904.  .\  multipolar  field  magnet,  a 
'  "  commwator  composed  of  alternate  live  aind 
"'  af  braabaa  •(  each  palaritjr  dialiilMMcd 
'"1  M  a  hraah  hdng  not  graalcr  tbaa  a 
segment. 

811.31  J.  DYNAMO  EI.ErrRIC  M  ArilTNERV:  Jakn  H.  St.  H.  Mawdsley. 
Taunton,  Engl.<n<i.  .Xpii  liUd  .N  ". .  .to,  ipoj.  A  dynamo  electric  ma- 
chine having  magnetizing  ciiiU  each  surrounding  a  pole  piece,  placed 


ttists^.  TClEGRAPHY  ANDTEUGRAPH  APPARATUS:  J«im  Barry. 


act  niai 

.  TELEI    .  

%w  York.  N.  Y.  App.  tiled  Oct.  7,  iSpj.  A  complete '  printinf  Mtle^ 
graph  system  having  a  piano  trananuticr  with  80  key  characters,  eadi 
one  of  which  makes  a  different  combination  of  three  impnlsea  of 
different  signs  and  polaritiee.  The  reedving  instrument  baa  aix 
iMlcbed  ban,  different  coaihiaatioBa  of  tahicb  are  noead  hgr  ibe  re- 


st 1,137. — Electric  Riveter. 


ceived  impulses,  so  that  the  appropriate  key  falls  Into  the  aligned 
notches. 

'"■'lAed  Se^*^?'"**^*"?--^™-  .EvelaiMl^  Philadelphia^  Pa^  App. 


81  i.ajg. — Signal. 


iuuHunfmg  ana  naaiiiiv  ayaiaflM. 


an 


Bii. 


■  >]i  lf04.  A  riveter  comprising  a  form  of  sensitive  drill  in 
1  electric  circuit  ia  complete  at  the  point  of  the  revolving 
The  rivet  is  heated  hy  the  current  and  headed  by  the  combined 
presaure  and  rotation  of  Ihe  Ino!. 
•11,140.  TELEPHONE  OR  OTIIEH  nuMTIi;  r^lMhc  P.  Carnrv,  Scun- 
ton.  Pa.  App.  filed  Apr.  I,  I9C'5.  A  lelejihone  h.i.itb  having  a  \entl- 
I.Kirs  opening  and  a  sound  breaking  device  I  vatid  i:i  such  opening 
and  including  an  exhaust  fan. 
811. 1 VI.  IIMI.l.KY  POLE;  John  E.  Ijigergten.  Nr*  York.  N.  Y.  App, 
lilnl  ,Mjv  IIJC5.  The  trolley  wheel  is  iournaled  on  a  siipplrraental 
arm  or  li  vei  »!n>,c  relative  movement  when  the  pole  leave*  the  wire 
is^  •  iTtttivc  to  apply  a  brake  or  lock  which  prevents  upw.ird  movement 

•  11,1^4 'm^AMO  ELECTRIC  MACHINE;  Pierre  A.  J.  Lapcyrade, 
Pari*,  I-r»nce.  App.  filed  Feh.  8,  1904.  In  a  dynamo  electric  ma- 
china  the  oombinaiian  of  means  for  producing  a  manalic  field,  a 
Mationanr  armature  and  windings  therefor  so  placed  as  to  :ilv.ay« 
no  la  the  magnetic  field,  a  revoluble  armature  and  windings  ilurcfnr 
adaptaa  to  enter  and  leave  the  magnetic  field  during  tht  iii..irii»-!it 
of  revolution  and  means  for  suppoftnid  the  fixvd  and  revoluble  parts. 
,ifti  INTA.NDKSCENT  LAMP  SiKKKI.  .\  rmal  Marshall,  Newton. 
.M.\««.    App.  filed  Mur.   ti.  i  ili,   ^  ,.|.ct  is  made  of  two  sheet 

iiKtal  partx.  one  nf  whiili  |i,i,  circumfrrentuily'  spaced  openings  and 
the  other  iif  wliicli  hu  c^■r^e^p"TId^nRl y  s|>aced  spring  lonKiics  which 
enter  s.iid  upcnnig*  In  l<vk  the  i.arts  in  proper  relation. 

9,-''-AT  AND  SOCKET;  Charles  M.  VVaite  and  Charles  F.  Fra- 
lick.  New  ^  ork,  \.  Y.  ,\pp.  filed  Apr.  14,  1904.  A  cleat  and  socket 
comprwing  a  iwo)>art  cleat  and  a  iodtct  carried  hy  one  side  of  aaid 
cleat,  and  a  pair  of  weather-proof  rlana.  one  of  which  lie*  lietsreen 
one  of  aaid  fcrminals  and  the  sralto  of  aaid  aodiel.  and  the  olbir  of 
arbich  endreln  said  socket. 
ail.a66,  LIGHTNING  AUKKSTER;  Walter  C  Inne«.  C'lic^n ..  Til  App. 
filed^Dec.  7,  1901.  In  .1  liithtnitih:  arrenttr.  the  ccimbinuticm  r.i  two 
eonlinurni*  ji/jths  for  (lie  currt  nt.  .1  nnnindMcti\e  rf*t'l.inct-  nrrange*! 
in  one  ,1  Miicl  iiath^,  .ind  an  airtnler  coil  and  a  rL-i>t;incc  arranged 
m  the  '^ihcr  p.1tll 

Sii.i.jr  All  KK.VA  list;  tfKKENT  .MCniiK;  Ilcnjimiin  G.  L,imme. 
Pii'.Vii'.:.  r.,  .\i'i>,  tiled  June  30,  iijr.^,  .\n  electric  motor  having 
.itn-ji  ir-  and  tield  mannet  pole  pieces  provided  with  slots  parallel 
with  flic  .irinatiire  axii,  a  neutralujr.g  \\:i<::nK  lac.Ttnl  in  <.-,t.l  <lots 
and  ■.-nnnrrted  in  s.Tits  with  Ihe  .jinuiitii.-  winding  .jr-d  lou  rc- 
»i^t.inri    plates  lucattd  in  the  inter-polar  spact... 

•ii,jjR.  SICN.M.;  Karl  Moller.  Charl«iieiibuig.  Germany.  .\pp.  filed 
June  ij.  1905.  The  aemaphorc  arm  i!i  operated  l>y  a  solenoid  in  a 
Meal  circuit  eontrallcd  by  a  relay  mtgnet  onerablr  from  the  distant 
atalion.  The  arrarRcuenl  is  such  that  the  local  ciroiil  is  ecergiaed 
only  fur  the  movemrnt  of  the  solenoid  core,  the  more  fccMe  enrrent 


with  their  sides  in  the  neutral 
at  or  about  the  middle  of  the  inti_, 
spaced  awny  from  the  pole  cores- 

8ii,j4o.  ATTAf  IIMENT  FOR  ELECTRIC  CONTROLLERS;  Ferdinsnd 
Volk,  1'iif.LiurK.  Pa.  .\;  1  .  I  li  .-^ipt  1.',  1^05  The  usual  contrcIK^ 
hantlle  has  a  i-erm.ii'.eiitly  ..niiiK-cled  cam  pLite  with  inclined  teeth 
or  tiulclics  tliereun.  provi-lmt;  a  smiioiis  I'.TSsase  tliele  between.  The 
arranscment  i<  nuh  lh.it  ,<  ..letciit  on  the  controller  handle  must  be 
manipulated  to  pa-s  each  notch  in  starting,  but  the  cunttoller  handle 
ran  Ik-  nioveil  fr,-,  ly  10  oti  or  icro  position. 

8ii.j()4.  OZoNK  GK.NER.^TOK;  Cbarica  F,  Birlman.  CUeace,  lU.  App. 
filed  June  9,  1905,  An  apparatua  for  generating  oione  inclndinf  a 
generating  chamlier  and  two  act*  of  circuit  terminal  windings  in  gaU 
chamber,  (he  tenmaal  windings  of  one  aet  alicmaiing  with  IboM 
of  the  other,  and  a  MttMn  of  electric  supply  coapriailic  condnctcea 
aaoi  of  wbicb  baa  jiaralhl  eonncctions  with  the  cirevit  tcradnal  iriaid> 
tng*  of  one  aet  witMn  the  generating  chamber, 

8ii,.t75-  WIRED  PL.\TING  AND  DIPIMM;  BACK;  .lames  P.  Oark, 
Newark,  N,  J.  App.  filed  June  jr..  1005.  Has  a  center  bar  with  a 
w-ries  nf  transverse  l«sr»  secured  thctelo  and  a  aeri  »  of  hooks  sun- 
por;<  d  by  one  of  aaid  tranaverae  bora,  and  protected  couducllng  wirea 
in  eUctricil  connection  with  said  hoolca  and  trttb  a  auspenaory  con* 

JuctinK  wire. 

"ii.iXt  II VDKMMI-TE"  roR  REGrirTIXC,  in-\f  IDllAlvn  WD 
HEAll.NG  S\>TK.M.S;  Stuart  \V.  Cranirr.  Charlotte,  N.  I  .  App. 
filed  Dee  .'K,  ign^.  An  apparatus  (or  automatically  regulating  the 
air  humidity  comprising  a  dry  and  wet  bnib  tbcrnomeler  In  the  tabes 
.f  vhie'i  .\te  111^ 'd  .1  serii'  of  niaiinun  terminals.  The  rlretric  cir. 
cnits_  arc  so  arranged  as  to  open  or  close  the  moiat  air  danpera  die- 
peading  on  the  relation  of  the  nierciiry  in  the  reapeetive  tubea. 
•it,^s.  ELECTRIC  MOTOR;  Paul  Jiguuzo.  Vanvea.  France.  App.  lUcd 
Oct.  18,  1904.  .'\n  arrangement  lor  automatically  starting  pnlypbate 
motors  with  a  rotating  field,  iii  which  I'le  current  is  induced  in  tha 
armature  by  •■horl  circuiting  its  coiN,  indn  linu  a  --  -riei.  of  condueling 
rings  adapted  lo  short  ctTcuit  Ihe  armature,  and  a  hi  rii  ^  of  tlexiMe 
conductors  ad.ipied  m  iihnit  circuit  Mid  rinits  by  centrifiiKal  f n.  e. 
S11.41S.  RKCI  I.A  I  l<>.\  OF  KI.El  I  RIC  MOTOR.>;  .1.1. .1,1  i,  \  Lane. 
London.  Kn,:!  11  i|  \||i.  I'lled  June  ^l<.  1904  Uv  the  urdin.xry  re 
c:cn<  r.tf IV,-  :\-.t.ni  tin-  inolorman  is  ri'-iniicd  ;-i  \  r\  ihi  -Mi^oi-tn  oj 
hi-  i-.oitroll,-!  in  onirr  to  »<cnre  the  proper  li:aking  effect  for  the 
dii^irfni  -v^-ed-*.  In  nr r  t  .T.oi-l  .li-jx-n  iinsi  on  the  motormaa 
whi^  I-  piiv>-ti.iiri  I'^ir  tli-^  piiTj)o-e.  t!iv  p:ttciiK'c  peovidca  an  astO' 
malic  s4-.ii  in  f»»r  prop-rly  eonneciint;  ilu-  motors. 
8li,$t9.  ELECTRIC  SWITCH  FOR  STREET  RAILWAYS;  Jones  .\. 
Posey,  .Midlothian.  Tx.  Anpi.  filed  Mar.  14.  100;.  The  switch  point 
ia  moved  b*  a  oonncetioa  from  a  sbne  adi.icent  the  track  rails  which 
ia  depnaaed  hr  the  abroach  of  a  car.  The  dirrelion  in  which  the 
di  point  moves  m  determiired  by  n  i^ir  of  fclaeiitr 


awito 


moves  M  determiired  by 


pair  of 


 magnets 

opcraieir  by  a  aprrial  trolley  circuit.  iinU  under  Itar  control  of  the 
motorman. 
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Thm.  Coct  op  Iuuminatiok. 

One  of  tlie  lirsl  thmits  that  a  new  i^ocniy  of  any  kind  hn  to 
ilo  is  Id  jii!«tify  Its  vxisteiKC.  Mid  liaviiiK  done  that  it  will  have 
little  trouble  m  living  and  grawms.  Of  counc,  it  needs  mcm- 
liership  as  one  indication  of  the  apbere  of  mefulness  tliat  exifla 
fnr  ii.  luH  that  nirinl>t.T<hip  cannot  be  lu-lil  long  unless  it  "makes 
gwid."  and  it  hii»  been  significant  indeed  to  sec  how  the  growth 
and  fortunes  of  sonw  of  the  targe  national  societies  have  fluctu- 
iitod  ju-*t  a*  i!k)-  liveil  up  lu  i>r  fell  <lii>rt  nf  tlifir  opfKirtiinitics 
and  responsibilities.  We  are  glad,  lltcrcfurc.  thai  at  the  very 
evuwt  Pmldent  Maria,  in  his  address  to  tiie  new  lllmijnating 

Engineering  Society,  at  its  fiirst  regular  nieelinK.  gave  at  onre  a 
pmgramnii'  ,nid  .t  jii.'itificaiion  for  this  latest  comer  amonK  the 
tfcliiiii  i!  -  H  setie«  of  .Xinertca,  one  Wilicil  White  Working  in  cl<i>e 
toiicli  and  harmony  with  the  older,  morv  ooniprefaeiisive  bodies, 
has  obviously  a  mission  and  a  career  of  its  own. 


The  figures  that  Mr,  Marks  gave  as  to  the  national  bill  for  light 
and  of  the  waste  involved  must  be  startling  to  many  people,  and 

in  i  ii'  -ilii-  If  III  ill  true  constitute  a  platform.  It  will  lie 
noted  from  <iur  ub^trilct  of  his  admirable  address  that  Mr.  Marks 
places  the  annual  American  eicpenditiire  cm  li^i  at  not  leas  titan 
$200,000,000,  III  uliti'h  electric  liRht  amounls  to  $100,000,000,  coal 
and  uutcr  gas,  $.15,000.0011:  natural  gas.  $1,700,000;  acetylene. 
SsjOIMKIQi  and  oil.  $(10,000,000.  1'he  tigurc  for  electric  light  majT 
seem  dispcoportionatcly  high,  but  the  facts  approve  it.  Our  own 
e.Mimate  printed  here  in  the  iini  hsue  of  the  year  as  to  the 
production  of  central  stations  and  iiiolatcd  plants  was  $210,000,000 
for  1905.  11ie  United  States  census  statistics  of  igta  showed  that 
of  the  total  tiicente  of  fSsTOOtOOO  of  the  central  stalfcms  thkt  year, 
18.2  per  cent  svas  from  other  source*  than  lighting  .mil  t1if  ])ir- 
ceniage  is  a  rising  one  on  account  of  ilie  development  of  the  day 
stationary  UMlor  load  and  of  the  healing  and  antomobile  charging 
load.  Willi  ati  itiliin  ty  ^.-i'ln  <  •.■.■1  ii,i->.>,  t:-.,.trfiiri;.  it  will  be  seen 
that  Mr.  Marks  figures  are  extremely  conservative  for  elec- 
tricity. As  to  gas.  we  have  an  idea  that  the  data  are  peitiapi 
equally  !o»  :  hut  it  is  a  fiehl  where  our  personal  iiifonnation 
does  not  go  very  far.  ,ind  Mr.  Marks  h,is  made  a  close  study  of  it. 


But  the  great  point  is  the  one  made  by  Mr.  Marks,  namely, 
that  on  this  lighting  bill  of  $ioDAia.ooo  upwards  the  waste  and 

loss  III  liad  illnminalion  is  at  least  $jo.ooo.ono  To  reclaim  that 
is.  brieAy,  the  mission  of  the  new  society :  and  it  is  a  noble  object, 
by  no  means  so  utilitarian  as  it  sounds.  Every  new  itluminant 
has  a  measure  of  civilization  in  itself:  every  re<ine("'r:  ■■fl  ghting 
is  a  .social  rffomil  every  closer  adjustnicni  of  conditions  that  help 
the  eye  imilie  inlinilely  for.  the  wdfare  and  comfort  of  us  all. 


Automobile  Elr<  trk  Charging  Service. 

Sinnc  years  ago  when  ihe  electric  autornoliile  was  lirst  intro- 
duced, the  prospect  <«cemd  bright  that  the  charginK  "f  eleitric 
.wlomohile  hiiilcriis  wotitd  beeome  a  profitable  part  of  the  busi- 
ness of  central  stations  Tlia)  this  Iiope  lia<  mrt  iHfen  realized 
has,  of  course,  licin  due  to  tlic  succcsstul  rivalry  of  tlic  gasoline 

and  steam  vehicle,  which  has  relegated  the  electric  vehicle  to  a 
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snbordiri^ie  poaitioa  Hut  the  aituation  is  nol,  however,  en- 
tirely hopeless.  U  shown  in  the  article  printnt  elsewhere  on  the 
Rorkti>rd.  lil  ,  tfiitiiil  station,  where  automobile  charKing  has 
been  devcU^d  into  a  profitable  item  of  business.  Althoogh  local 
condiiiam  are  hvmMt  to  the  electric  snlMnobile  in  Rocfcford, 
it  is  entirely  safe  X»  assume  thai  isi  'if  tht  ^o  favorable  con- 
ditions, no  such  development  of  auluntubilc  buiiitess  would 
have  taken  place  were  it  not  for  the  watchful  tyt  kept  hf  the 
cnmpnnv  on  (hi-  ilictrical  and  mechanical  condition  of  cus- 
tomers' vehicles.  The  very  fact  titat  the  electric  automobile 
nqoitca  little  aUentian  for  its  ordinary  opeiation  Icada  to  ita 
neglect  by  the  average  owner  of  such  a  vehicle.  He  h  further- 
more usually  in  iRiiorancc  of  the  equipment,  and  his  efforts  in 
righting  troubles  arc  frequently  misdirected.  The  maintenance 
ol  an  inspection  of  customert'  vehicles  in  Rocfcford  costs  the 
company  but  Hitle,  and  without  doubt  has  been  the  bataneing 
factor  between  success  and  failure  of  the  elect r  r  i.it  inobile 
business  in  that  city.  Central  ttatians  having  aliernating-cur- 
fcnt  dittfibtttien  mtlil  lately  have  been  somewhat  handicapped 

when  t^'cv  attempted  to  r:it''r  tlii-  cki  i  i  Ir-.'-itn^-  nil  riccount 
of  the  expense  of  laotor-gciierators  for  battery  charging  pi""- 
pose«.  but  the  advent  of  the  meicuTy  vapor  rectifier  has  reduced 
t?ic  first  (■<  >t  (if  .1  customer's  installation  somrwL.ir  A-,:inni<iI,iIi; 
ciiargmg,  when  done  under  Itie  conditions  specified  in  the  Rock- 
ford  contract* — that  it  shall  not  come  on  the  evening  peak  load — 
is  an  exceedingly  desirable  class  of  business.  This  haa  been 
generally  recognised  Jjy  central  station  managers,  but  how  to 
set  till';  li'jsineas  has  been  the  problem.  The  work  done  at 
Rockford  oSert  aonie  valuable  suggestions.  The  electric  auto- 
DwUle  owner  it«  most  towns  it  at  Che  mercy  of  every  tinkertng 
so-called  electrician,  who  poses  as  an  expert  in  electric  vehicle 
and  storage  baileo'  maintenance.  The  policy  at  Rockford  vir- 
tually take*  the  buairica*  out  of  the  bands  of  irresponsible  parties 
of  this  class  and  )nit«  it  in  the  hands  of  men  who  are  known  to 
understand  the  buniness.  As  a  rule  there  will  be  a  vast  differ- 
ence between  the  kind  of  altentioR  given  a  vefiide  Igr  the  kind. 
i>f  man  a  cctnral  station  will  employ  nnd  the  tinkenr  wko  10 
frc<)uently  gclii  a  chance  at  an  eK|K-n4sivc  vehicle. 


Wati  Shams  m  TiiftiB>l'HAik  TxAHaFOHMiiia. 

It  is  well  keiiiwn  that  ;i  fli  li.i  l  iniiK". il,  \hu  c  \<h,i-r  ,;ltcrii.i;iif 
armature,  or  a  dclta-coimccted  set  of  three  ^in^^Ie-phasc  trans- 
fbrmers,  eooneeted  to  threeiibase  main*,  wiN  permit  a  current 
of  triple-phase  frcf|tti  ii:-v  i.'.  r'n  iilnii-  uriniiii!  til.'  .li-'lii  Fi  r  other 
frequencies  of  harmonica  there  is  a  mutual  balance  between  the 
Mvcral  c«.iii.f  s  in  Ow  delta  aides  or  phaiee,  and  consequently 
there  will  lie  no  circulation  of  rurrent  around  the  delta  But  for 
the  triple  harmonic  there  is  n»  such  li.Trrier  or  opposition.  The 
only  way  to  stop  the  circulation  is  to  connect  the  transfonners 
in  star.  Ordinarily,  the  triple  harmonic  frequency  current  in  delta- 
connected  transfonners  is  not  seriously  large.  and*daes  not  waste 
a  serious  amount  of  energy  in  hcaliim  the  primary  windings. 
Still  occasions  may  develop  in  which  the  triple  harmonic  current 
may  happen  to  have  exaggerated  importance,  and  give  rise  to  very 
Ic  lossL 


connection,  by  a  combination  of  dritn-core  and  star-arms  from 
the  comers  of  (he  delta,  witli  K'<'>'":<lly  increasing  arms  and 
dwindling  delta-core,  the  triple  harmonic  circulating  current  in  the 
delta  incrcaaes-  At  first  avht  this  aecms  io  be  ipaiadozical,  became 
when  there  is  ih»  delta  left  at  the  center,  i.  e,  when  the  connection 
of  the  coils  between  three  [ili.i'^c  riiiin^  \-  fiitin-Iy  in  stiir.  lli<  ic 
can  be  no  central  drculaling  Itarmonic  current  Nevertheless,  it 
easy  to  see,  on  eloicr  examhialion,  that  m  order  to  set  up  a 
■riivijijjl  Inx  in  the  star  branches  w-t1i  irLtr.iI  .^clt.-.  n  certain 
strength  of  triple- frequency,  alternating  current  is  neceswiry. 
The  cnmpancnt  of  concat  wbkh  can  eircnlsie  win  dnninisb 
directly  as  the  turns  in  the  delta  core,  but  also  inversely  as  the 
s4]uare  of  the  turns,  since  it  will  increase  as  the  c.ni.f .  of  the  delta, 
but  tnvcrnely  as  the  reactance  of  the  delta.  Consequently  it  tends 
10  increase  as  the  delta  diminishes  until  arrested  by  olunic  resist' 
ancc.  The  method  should  be  useful  for  generating  triplc-fre- 


An  <  >.perinieiital  study  of  some  of  the  COndiltonS  entering  into 

the  production  of  thene  triple- freqitcncy  circulating  currents  in 
deha  transformers  ha*  been  published  by  Mr.  R  C.  Clinker  in  a 

reiciit  iMimber  of  the  London  !■  li-flririan.     I  he  .irticli-  shriw5  thai 

when  the  transition  is  made  gradually  from  the  delta  to  tlie  Mar 


SOMC  FoRBKiN  CtNTkAL  STATION  PraCTICB. 

We  present  in  the  Digest  thi*  week  an  instructive  account 

of  (111  >;roa'.  iic\',  ?.',iiit  Dr!  ■"■  -inii'iii  in  Paris  which  includes 
sooK-  rather  interesting  feature*.  Some  of  these  are  quite  in 
Bceorriance  with  American  piuctioe.  others  strike  one  as  dcpar* 
tiires,  anrj  m  t  nlu.ay;  valuable  ones.  In  general  il  cviflmt 
enough  that  station  design  here  and  abroad  is  proceeding  along 
shnilar  Kites  and  shows  need  of  improvement  in  about  the  same 

directions.  Paris,  like  most  of  the  large  cities  of  Other  COUn- 
tricii,  lias  electric  service  which  has  grown  up  piecemeal,  and 
which  at  no  time  has  been  practicable  to  rcorganixe  according 
to  any  systematic  plan  of  procedure.  Perhaps  such  is  the  neees- 
sary  fate  of  these  enterprises :  ceriamly  it  hss  been  that  of  dcc- 
Iric  supply  in  all  the  large  .\merican  cities.  They  started  with 
low-tension  Edison  networks  laid  mostly  in  iron  tubes,  and  as 
the  business  grew  so  did  the  feeder  losses.  When  these  became 
ahsolnlely  intoler.ible  ch.int:(.,  liit.u..  i^.t  ni;n-.!i.il  tuil  p...'li,irive, 
new  stations,  storage  battery  sub- stations  and  the  like.  With 
Still  further  growth  the  conditianB  again  waxed  ititoleiaUe,  but 
the  weigh!  i  f  investment  and  of  habit  prevented  any  reorganiita- 
tion  of  service  upon  a  coherent  plan,  and  it  is  only  within  a  very 
few  years  that  large  alternating  supply  stations  have  baen  creetcd 
widl  any  broader  view  than  supplying  at  heavy  loss  in  the  conver- 
sion  the  &amc  old  low'-ten.sion  current  to  the  iame  old  wasteful 
dialrlbutkm  system. 

The  same  conditions  have,  to  some  extent,  indeed  a  great 

extent,  applic'f  ii  P.iri-,  so  that  we  see  in  the  new  Saiiit-Deni-S 
Station  three  kinds  of  current  being  supplied— three-phase  at  as 
cycles,  two-phase  at  43  cycles,  and  contiihions  cnrrem  through 

rotaries  at  550  volts,  to  sa}  ■.  i  iIiIhk  i>f  Ihe  dir.  .  i  inrrcnt  at 
.J JO  volt»  for  use  in  the  station.  The  »upply  of  alternating  cur- 
rent at  two  frequencies  was  a  coneessHxi  to  local  condilkms  such 
af  has  spoiled  the  dcsig"  r  f  :;..,iiy  a  station  elsewhere.  The  re- 
.sult  in  thi>  CISC  is.  considerable  extra  complication  and  cost,  with 
need  of  a  considerable  extra  icacrve.  The  correipoiiiding  gain 
is  dubious;  in  most  cases  a  mere  concession  to  bad  practice 
elsewhere.  The  conttnoons  current,  obtained  from  rotaries.  is 
for  railway  service  Tbc  res  !  ■  ■  liie  whole  arrangement,  with 
the  several  devices  for  interchange  and  control  of  current,  is  that 
Ihe  Rreater  part  of  the  station,  apart  from  the  boiler  rooms,  is 
l.iken'  up  hy  acci  ss<ir\  plant  of  various  kinds  to  which  are  added 
an  accumulator  plant  and  a  switchboard  annex  literaQy  live 
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itiurics  higb.  I'hv  boiler  |ilam  i»  m  three  separate  sections,  each 
widi  four  row»  of  boilers,  and  Iwck  of  each  sediiMi  it  itt  own  eoal 
Uongt  pocket.  The  main  generating  onita  are  10  turbo-atternst- 
on  of  6,000  kw  each.  Each  unit  is  fed  by  *ix  boQers,  and  there 
i!>  a  wonderfully  intricate  steam  piping  system  to  correspond.  The 
utter  inadequacy  of  tbe  ordinary  "aiandard"  boiler  ia  the  mat* 
ter  of  capaciiy  i«  one  of  the  weakett  poteta  in  modem  nation  de- 
sign. One  designs  a  great  turbo-gcncralor  unit  of  the  highest 
c&cicaqr  and  then  feeds  it  Irom  a  long  &le  of  tea  kettle*,  it 
tronM  be  inteiestinK  to  coiniMre  the  oott  of  the  iotricBCiet  of 
Saint-Denis  ulih  iii.it  of  a  sUtion  Iniili  with  hooUfeiieoiM  mils 
for  UM  on  a  homogcucoui  distribiituig  system. 

And  vrf  thf  ?tiiit!>m<-iii  of  thi-  jilatit  :ii  many  reipects  admir- 
able. 1  itc  mam  generators,  seven  tor  three-phase  currejits  and 
three  for  two-phase,  are  otherwise  homogcneoM.  beitic  Brown- 
Boveii-rdrL-  III-  lurbo-alternators  running  at  750  r.p.m.  The 
generaioi>  pi  ^icr  are  higli-volUKe  machim-s,  the  three  phasers 
giving  10,^50  volts,  and  ihc  twu-phascrs  ij,joo.  Both  turbines 
and  alternators  are  designed  for  very  high  cflicieiKy,  the  expect- 
ed consumptioa  of  steam  being  per  kwhour,  15  lb*,  at  full  load, 
and  about  18  at  half  toad.  The  steam  pressure  for  which  these 
elKcienctes  are  reckoned  is  170  lbs.  per  sq.  in.  with  a  suyerheat 
of  a  trlRe  ever  joo*  F.  It  is  hardly  necessary  to  say  that  if  these 
estimate!!  of  steam  coiisuinplioii  are  scnfiril  n-.iili  iln 

steam  ttirbinc  will  have  ttu  further  apologies  to  make  op  the 
■core  of  eSdcncy.  Oddly  enoq^  however,  the  half-ioad  cfli- 
cicncy  falls  «ifT  ju»t  about  as  it  would  in  a  reciprocating  engine 
under  sinnlar  conditions.  We  shall  watch  with  great  interest  fur  fnr- 
tlier  reports  on  these  turbo-Kenentlort,  SHKe  their  SUOcess  would 
put  the  tnrbine  on  a  plane  of  econoooiy  at  yet  ^itite  nmttained,  and 
which  has  been  most  earnestly  desired.  The  arrangentenis  of  the 
plant  for  labor-saving  seem  to  Ik  \>  r>  t  implete,  there  being  a 
full  cqnipment  of  mechaniral  stokers  and  ash-handling  macbin- 
eiy,  and  every  effort  has  been  made  to  make  tbe  whole  operation 
as  nearly  automatic  as  possible.  The  whole  station  force,  in 
fact,  for  operation  24  boors  per  day  amounts  10  about  70  men 
itidttding  superintendence,  or  abont  one  man  for  each  8S0  kw 
of  capacity.  Without  knowinn  tin-  .irr.u'Bcnicnt  of  shifts,  it  is 
not  easy  to  compare  this  result  with  that  obtained  in  large 
AnMiiean  siatkms,  but  cOnsideTing  the  lay-ont  of  the  plant  it 
»eems  a  r.ither  s.itisfaclory  one,  In  general,  the  design  of  this 
Paris  station  h;is  much  the  same  virtues  and  faults  as  that  of 
the  recent  targe  American  stations,  .-ilthough  at  first  sight  it 
Eccias  somewhat  intricate.  Station  design  cannot  reach  a  tbor- 
Otll^ly  satisfactory  stage  unn1  the  output  is  homogeneous,  larg- 
er boiler  units  are  available,  and  the  metlvids  of  control  and 
distribution  are  simplified.  Often  the  conditions  imposed  on  the 
engineer  are  such  as  abeoluldy  forbid  simplicity  in  the  fcsnlL 


TtRRBsTiAL  Magnetic  Survbvs  in  th«  United  States. 

The  Department  of  Commerce  and  Labor  of  tbe  Uttitcd  Stales 
indudcB  the  U.  S.  Coast  and  Geodetic  Survey,  presuniably  owing 

10  111-'  r  which  that  survey  must  involve,  anil  a  branch  of 
the  Survey  is  tbe  Divisiun  uf  Terrestial  Magnetism.  This  division 
ba*  recenlty  issued  an  intcrciting  and  valuable  report  npon.  the 

re-<ull-  tt  rfi'^*t»l  and  marine  magnetic  oliservasi  in  ■  'm  ivg  :hr 
year  eniiiiig  June  jo,  1905.  There  are  two  principal  directions 
in  which  systematic  magnetic  obaerratlons  are  important  One 
is  pnrdy  utilitarian,  and  the  other  at  present  purely  scientific. 
It  it  importani  to  the  mariner  that  the  magnetic  declination 
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siluulu  be  dc'.cnuiiicd  with  reasonable  precision,  over  llic  ^urf<iue 
of  the  sea.s,  in  order  that  he  may  steer  a  correct  course,  after 
allowing  for  the  deviating  inHnence  of  the  iron  ia  his  vessel.  It 
is  likewise  impoitant  to  the  surveyor  on  shore  that  the  magnetic 
declination  should  be  determined  with  a  considanMj  greater 
degree  of  precision,  in  order  that  surveys  run  by  compasa  should 
be  reliable,  and  should  be  eomparablc  at  different  dales.  From  a 
1  it-nt  t';i:  -landpuini,  it  is  most  necessary  that  accurate  data  con- 
cerning the  variations  in  tbe  earth's  magnetic  field  should  be 
accumulated  •ytlematically.  in  order  to  lay  the  foundations  fbr 

any  satisfactory  theory  lli.it  ;r.-iy  be  found  ;,;!j>Iii;ibti»  F.vcr.  the 
utilitarian  value  u(  the  sciendlic  *idc  of  the  work  has  large  po- 
tential nttgnitudc,  becBiiac  a  satisfactoty  theosy  of  itie  caith's 
magnetism  might  eiLiblc  ihr  r.-trlh's  magnetic  element?  to  be 
forecasted  locally  in  advniRc,  tiicrcby  saving  the  labor  of  Icmg- 
continued  multiplied  observation;  just  as  the  scientific  study 
of  ibe  tides  had  to  be  pursued  for  several  centuries  before  a  fin- 
ally  satisfactory  working  theory  enalded  navigation  to  effect 
"the  establishment  of  the  port"  for  each  liKalily,  or  !>erniitted 
of  forecasting  the  tides,  so  that  tide-tables  may  be  printed  many 
months  in  advance. 

Wc  learn  inmi  the  report  that  magnetic  observations  were 
undenaken  during  the  year,  at  nearly  .too  stations  on  land,  and 
some  50  poeitiont  at  aea,  some  in  the  Atlantic  Ocean  and  some 
in  (he  Pacific.  An  endeavor  is  made  to  keep  (he  error  in  land 
observation*  to  0.1  per  cent  in  hori7oiital  intensity,  and  not 
exceeding  a'  of  are  in  declination  and  in  dip.  This  is  a  rela- 
tively Ugh  standard,  and  if  it  can  be  maintained  it  is  a  very 
creditable  pt'rformance,  No  such  higb  degree  of  prci-i'^i' m  i.iii. 
of  course,  be  looked  for  in  marine  observations,  but  the  marine 
precisian  actually  attained  is  not  slated.  Magnetic  tnleatities 
are  recorded  in  terms  of  "gammas."  the  gamma  being  one  himdred 
tliuusandllt  pact  of  a  gauss.  Kurtunately  for  tbe  memory,  both 
units  have  the  first  two  letters  in  common.  The  gamma  has  an 
iiwkward  deciinnl  relation  to  the  b;ui>s.  being  neither  a  mdligauss, 
nor  a  microgauss ;  but  .ippcars  to  owe  its  existence  lo  the  fact 
that  the  obscrvniion^  of  intensity  are  usually  recorded  to  five 
significant  digits.  We  have  previously  eoiORKntcd  upon  thit  tlll> 
fortunate  and  entirely  imnece^isary  creation  of  a  new  magnetie  • 
unit.  Five  magnetic  observatories  have  been  in  continuous  op- 
eration during  the  year.  Two  of  these  arc  in  what  has  been 
railed  the  United  States  proper  (in  Maryland  atid  Kansas),  while 
two  are  in  our  subject-countries,  Hawaii  a:  il  I'  rrt  i  Kico.  and 
«  third  in  Alaska.  If  a  magnetic  declinatiun  titap  of  the  United 
States  be  drawn,  showing  the  lines  of  sncceasive  degree  diverg- 
eni:-i  Ix  liveen  the  compass  needli  :imiI  itu'  me  ridian,  tln-'.r  lines 
radiate  laiiwisc  over  the  North  .•\merican  continent  from  the 
magnetic  pole  in  northeastern  Guwda.  Tiieae  lines  change  ctead- 
ily  in  position,  moving,  in  general,  slowly  westwards,  like  the 
center  of  population.  It  so  happens  that  the  aitonc  passes  not  far 
from  the  V.  S.  Center  of  population.  But  the  recent  observations 
show  that  the  movemcitts  of  the  different  lines  of  the  Ian  are  dif- 
ferent, and  irregular  in  detail.  At  present,  the  agone  or  eero- 
declmalioii  line,  running  near  Cii-cinnati  and  Michigan,  is  alxiut 
staiioiiary,  while  the  eastern  cvatt  lines  are  moving  westwards 
and  the  western  coast  lines  eastwards.  In  other  words,  the  fan 
just  now  is  sl  iwly  -rv  f r.n  u  1:  'I  !li  inaxinmm  annual  rate  of 
change  recorded  anywhere  in  the  United  States  proper  is  about 
5';  so  that,  at  this  rate,  die  magnetic  meridian  would  shift  one 
rUK'<*'  with  respect  to  the  geographical  meridian  in  about  twelve 
iiears. 
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The  Institute  Nomimtions. 

l^i»t  week  note  ua»  nuiclc  iii  thc^c  pages  ot  the  various  candi- 
dacies in  coiiiiectioii  with  the  presidency  this  year  of  the  Ameri- 
can Iiistitiile  of  Eli-ctricnl  Engineer*.  \Vc  have  now  received 
an  open  IcKcr  from  Mr.  John  J.  Carly  Kqur^tiiiK  iliat  l>i*  name 
l)c  taken  from  any  snch  ]isi  as  lie  is  not  a  candidjile,  but  on  the 
contrary  supports  heartily  the  nciininaiion  of  Mr.  E.  W.  Kicc, 
Jr.  Jn  favor  oi  Or.  Sheldoa  a  cireulM  has  been  vuiaeA  paintmK 
Oat  hit  Ummc  dafant  and  qnlifications.  A  new  name  has  aiao 
been  bcought  fotward  during  ilic  put  wcck-^Ar.  J.  G.  WUie— 
who  has  always  taken  a  warm  tnteretl  in  Institute  affairs,  has 
serveil  on  its  i-ommittecs  and  has  been  a  liberal  Mipixirirr  of  its 
vv<>rk,  particularly  as  a  member  of  the  Laud  and  Uuildin^;  1-uiid. 


Blectrifyiiig  the  New  York,  New  Hafen  & 
Hartford  Railroad. 


A  number  of  details  have  already  h«'en  given  ni  these  pages  a* 
to  the  rlcciriticatiun  uf  tlic  .\ew  Vork,  New  Haven  &  Hartford* 
Kailroad.  It  may  now  be  stated  that  between  Wcradlaun  and 
.S'ew  York  the  trains  of  the  company  wilt  run  over  the  tracks 
of  the  New  Vork  Central  ft  Hudson  Kiver  Railroad,  and  power 
tor  train  Ofictation  will  be  pnrchaacd  from  the  New  York  Cen> 
WA  Compaitjr  by  (he  New  Haven  Continny.  After  reaching 
Woodawn  the  nrafm  pm  on  to  the  New  Haven  tracks  and  will 
then  take  current  frooi  a  new  power  station  wWdi  is  to  he 

erected  by  the  New  Haven  Company  on  the  west  bank  of  the 
Miamus  River  at  Cos  Cob.  The  snc  selected  is  just  south  of 
the  mam  line  of  the  company  and  on  tide  water,  which  will  per- 
niil  ibr  VM:  of  >ca  water  for  conden'sinji  and  a  dock  will  be 
buih  li  r  till-  ri<  <  )i!ion  of  tide  wat^  r  ri  :i'  A  spur  will  al>o  be 
run  iroui  the  niain  tracks  xi  that  fuel  ni.'iy  aiiiu  be  received  by 
rail.  The  station  will  be  of  concrete  construction  and  Will  he 
built  by  We»ttllsh"U!^e.  CTiurch,  Kerr  Jt  Co. 

The  steam  generating  equipment  wilt  consist  of  water-lnbc 
boilers  of  gyOOD  notninal  hp  CBpocity.  The  generatinB  C(|uipnient 
win  be  fdur  Fkraons  steam  tuirbhea.  each  rated  at  jjooo  kw 
capacity.  The  generators  will  supply  singk-phaic  cttrrent  at 
iiAOO  volts  and  23  q«Ic*.  bat  they  will  be  wound  to  »  to 
deliver  three-phase  current  if  desired.  The  tquipmaM  ol  the 
station  will  alM  include  two  i2$-lcw  steam-driven  exciters  and 
the  i2-panel  switchboard  on  the  engine  room  rtoor.  No  step-np 
transformers  will  be  used  as  power  will  be  distributed  at  IIXXX) 
volts.  The  design  of  the  station  is  such  that  it  can  easil>  be 
extended  as  the  requirements  for  power  of  the  company  increase 
in  the  future. 

As  already  stated,  overheatl  wires  are  t'l  1'^-  -sed.  and  electric 
looofnotises  of  West iughonse  build.  Thi  ]  ». m  anes  will  weigh 
approximately  73  tons  each  and  all  of  the  axles  wdl  be  drivini; 
axles.  Tile  |ocon{otives  consist  essentially  of  a  steel  frann- 
mounted  upno  two  swivel  tmeks,  each  of  which  is  equipped  with 
two  Wentinghonac  .xso-hp  single-phase  gear  less  motor*.  These 
motors  are  carried  011  an  ingenious  form  of  snapetiiion  hy  which 
not  only  the  weight  of  the  field  twt  aim  that  of  the  armature 
i>  "upporied  on  springs.  The  motors  are  capable  of  operating 
eilbrr  on  single-phase  currrni  to  lie  used  on  the  cnmpany'it  Own 
MiH  ■..  1.1  on  ,100-volt  dircfi  ..nrrriii  ^vlion  iln.'  ii  'motives  Operate 
•  urr  tin'  lines  of  the  New  V<irk  Cvosi^ii  Coiinwoy 

The  co>|  of  the  wi>rk  beiwixii  the  Woodlawn  and  Stamford 
liinils  IS  placeil  at  $i,ijo.noo  for  the  power  Iviuse,  incIudiriK  real 
estate .  $.sro.ocx)  for  .21  miles  of  overhead  construction.  an<l 
fljJSOjOOo  fur  locomolivca.  making  a  lirtal  ot  $2^50^x1  ait  the 
cost  of  the  initial  stage  in  the  complete  electrification  of  the 
^y^tern. 

A  New  Metallic  Filament  Lamp. 

In  the  innie  ot  February  4  of  tiie  EtekirotfehHik  ttttd  if atekin- 
ntfau,  the  organ  of  the  Vienna  Electrical  Society.  Mr,  J0I1. 
Krenieneeby.  of  Vienna.  give»  <Kime  reuilts  obtaineit  in  his 


factor)  with  a  new  metallic  lilamcnt  lamp,  for  which  patent* 
bavc  been  applied  for  by  Dr.  Hans  Knzcl,  of  Baden,  near  Vienna, 

So  far  more  than  100  lamps  have  been  tested,  partly  in  the 
factofy  and  partly  in  a  testing  laboratory-  The  Arsi  tcstit  in  the 
factory  showed  an  average  power  consumptjon  of  one  watt 
per  liCfMcr  candle  iM  Britinh  candle)  with  a  useful  life  of  at 
least  owe  thousand  hours,  (he  average  decrease  of  eandfe-power 
bein.;  not  more  than  15  per  cent  of  the  original  valttt.  Tht  aU' 
ibor  iKiints  out  that  these  results  were  obtained  With  a  testing 
curfciit  not  furnished  from  a  -lorage  battery,  but  from  the  <ir<li- 
nary  supply  mains,  The  results,  therefore,  represent  what  may 
ly  \|M  ltd  from  the  new  lamp  in  actual  practice,  where  the 
lamps  arc  >ii1>jccted  to  variati<ins  of  voll.ige. 

l..-|ler  le>I>  have  shown  steadily  improving  nsiilis,  some  of 
which  are  quite  remarkable.  The  folbning  table  refers  10  a  i(>- 
voH  l«mp: 

Willi* 

llaon.  Hefner*.  A>i>i>  t<'  <;-i<. 

a  1**  ' 
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in  c.i>.  in  %• 
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•  II* 
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ja.< 
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1.0  J 
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—  i».7 
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.•\fler  i,f>S<)  h'Uirs  the  voltage  was  raiscil  in  order  to  sec 
much  increase  of  voltage  the  iMnp  would  Mand.  At  bo  vollS 
the  lilameiit  was  disrupted,  hut  spontaneously  "sOldered  itself* 
and  ih«  lamp  conitnued  to  burn. 

The  behavior  of  a  lamp  with  increased  voltage  is  ahoam  in  the 
t'ollowing  lest  of  a  normiil  ao.a-volt,  i9.s-cp,  o.97-ainp.  lamp 
consuming  one  watt  per  candle''power. 


Volit. 

.W.T 

»•« 
4e.« 


lIcflMfS. 

19.5 
jo.o 
iM.oa 

»>■.«■> 


«*r 
1.14 

•  ■J4 
l.«4 
I.47S 


WatupcTc.it. 


I'be  aiithi>r  states  that  the  development  of  the  lamp  Im  not  yet 
reached  Analiiy  and  that  the  consumption  of  power  may  be  re- 
duced to  one-half  wttt  per  hcfner  candle-power  with  a  useful 
life  of        to  1.500  hours. 

The  new  lamp*  will  be  made  for  voltages  up  to  iia  "The 
cost  of  manufacture  of  the  lamp  wiH  be  oooipanitively  small, 
since  the  raw  material  mitiired  for  its  inairataciure  arc  avail- 
able ill  unlimited  (piautities  and  are  inexpensive."  The  author 
expects  to  pl,ice  the  lamp  on  the  market  S>efore  the  ne.xt  season 
begins. 

Nothing  is  said  concerning  the  nature  of  the  filament,  As 
a  reason  f<ir  this  reticence  it  is  stated  that  the  patents  are  still 
pending  It  i^  probable  that  tin-  lamp  is  the  new  lungsten-fila- 
nu-nl  lamp,  aliout  wliich  some  vague  re|>orts  have  recently 
pitbliiibed.  as  noticcil  in  tin-  IJigest  of  Dcci'utlH'r  jj, 


The  Municipal  Ownership  Investigation. 

The  rij'ecial  public  owiiersliip  commission  of  the  National  Cjvic 
Federation,  lo  investigate  the  "iiliject  of  mmiicipal  plants  has 

heguf»  .icitutt  work.  Mr.  Milo  R.  Maltbie,  one  of  the  expert 
members  of  the  cammisMon,  ha*  sailed  for  London,  where  he  will 
be  joined  by  Mr.  William  J.  Oark,  of  the  General  Electric  Com- 
pany's Foreign  Department,  another  member  of  the  commission. 
ThcHe  two  will  arrange  for  the  coming  of  the  entire  cammis- 
Mon in  Ma.*'. 

.\  sub  commilti'c  eoiisisiin^  of  Prof  I'rank  J,  tiofNbiow.  of 
C"lritibia.  .\lr  Walton  Clark,  third  xui-  iin-^ideiil  of  llic  I'liilcil 
(ia^  liii]>roMi!u-iU  Company  of  I'liiladelplii.i.  l'r<if  H.dward  W. 
Iienn^.  sii|K-riiiteiideiit  o(  CIcNcland's  waler  works;  .Mr  J.  W. 
Sniliv  .n.  i-ditor  .if  the  (iarineni  Workers'  lounia]  of  .New  York, 
and  Mr  .Maltbie  have  charge  of  the  arraiigenunts  for  the  work 
of  ilie  (•• 'imnis.iori  in  this  country. 

Two  eiiginecr^,  Mc»!>ni.  Alton  U,  Adams  of  Worcester,  and 
J.  C.  Humphreys  of  Ibis  eUy,  will  begin  a  study  of  the  muni- 
cipal Wectric  Mglrting  plants  of  Masaachnsetts  thi*  week.  Ac- 
comiiant*  will  also  start  work  o«  the  acconiris  of  the  municipal 
electric  liglit  works  of  ADcglwny  and  the  nnmicipal  gas  plant*  of 
Wheeling.  .Vfeiisrs.  A.  E.  Porstall  of  New  York,  and  probably  L,  L. 
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Morrison  of  Tornnto,  ga^  engineers,  will  hn  estigatc  the  Wheel - 
lag  plants.  Mr.  Uabney  Maury  of  Ceuria,  IIL,  will  begin  a  «tiuly 
of  tint  CbicaiD  water  works  this  week,  and  PlOf.  Juhn  li.  Gray, 
of  the  Konbweirteni  Univeniiy  will  begin  a  study  of  the  »Qcial 
and  palitktl  conditioas  in  tomtsctioii  with  qoui^uUic  tmder- 
taking:!  in  Chicago,  New  York.  f%Uade1phia,  BoMon,  and  other 
large  citie*.  These  ex|H>rt»  rpprescnt  both  «idet  of  the  great 
<|iH-siion. 

It  IS  proposed  to  have  tlic  experts  finish  their  uork  by  the  time 
the  gciiernl  c  •mnii  -  1  11  visits  the  plants  iiniUr  investigation.  The 
cunimi&Muii  will  nivcstigati:  about  tuenly  rvprcsciilativc  cities 
in  tMa  «anntrjr  Iwfore  going  abroad. 


i-ritidied  the  pcnonnel  of  the  cominis&iun,  which  he  said  -li  uM 
l)e  romposed  of  men  aoquaiiilcd  with  the  subject  with  wbkli 
they  have  to  deal. 


Report  of  the  N«w  York  Sttte  Lighting 

Commi:^sioa. 


The  lint  anniuii  re|MR  of  the  Ntmr  Yoric  State  Commiision  on 
Cm  and  Etectrieity  waa  prtacMed  (o  the  Legislature  this  wedc 
It  cmbodie*  a  number  of  intereslitig  poinli.  fn  alt  cases  of  ap- 

pIir:itiori  (or  authority  to  tssiit'  stiH'k  altd  honds,  the  commission 
has  rrt|uired  testimony  as  to  tht  needs  of  the  companies  and  the 
purpose  to  which  the  proceeds  were  to  he  devoted,  resulting  in 
a  rrOuction  of  $j.i.m.ouo  of  stock  from  a  total  of  $^.(/iS,ocio  ap- 
plied for.  and  of  $1,380,000  of  bonds  from  a  tiMal  of  $2,Ki5,(3cio 
applied  for— about  40  per  cent.  Tile  rtfcct,  lh«  coiunii»»iun  be- 
lieves.  is  hound  to  he  far-rraching  4Nt  the  price  for  gas  and  eiec-* 
liicily  hy  llloM^  cotnpaiiiis 

l-"oiir  hundred  anjl  >e\ eiiti -live  reports  have  been  received, 
ui  which  u'cre  from  operative  companies  {9  gas  and  electric.  188 
electric,  5t  eool  and  water  gas.  17  oil  gas,  jB  natural  ga>,  22 
aceiylene  gas.  jfi  municipal  eiceirk,  and  a  municipal  g»s.  Of 
156  electric  companie*.  only  34  pay  dividendii.  and  of  jo  gas  and 
electric  companies  only  14  pay  dividefids.  The  coal  and  water 
Ka>  compaiiicii  make  even  le8»  favorable  showing  in  tliis  respect, 
lor  of  the  51  reporting  only  8  are  producing  returns  to  slack- 
holders. 

The  bonds  and  i     ■■  d  by  all  lightiuR  and  power  companies 

of  the  State  amouiil  to  >5,U , As XV  c<tual  to  about  $75  for 
each  inhabitant  of  the  State  The  individual  and  municipal 
plants  represent  an  iineslment  of  Si.ioi..l4K<;j  'llie  amount 
of  gas  of  all  kinds  wild  anitually  to  consumers  is  .lft..W7,747 Jii6 
cn.  ft.  atld  the  antouni  sold  for  public  lighting  is  1. 5^^.446.1^4  cu 
ft 

The  report  presents  some  imerciting  figures  showing  the 
growth  of  the  lighting  husinrts  in  the  State  since  1900,  the  year 
of  the  last  censttft  returns.  The  preferred  stock  of  gas  companies 
has  increased  from  $i5.u840o  to  $2a.7itiunx>.  and  the  common 

stock  from  $101,49.2,116  to  $1  jo>lj7.i  1 1.  .and  the  gas  sold  from 
upward  of  JO.ooaooo.ooo  cu.  ft.  to  upward  uf  ja,0(XMXXMX)0  cit. 
ft.    I  lk  -r  hgures  all  show  an  approximate  increase  of  from  4  to 

pcf  ccin  w  ithm  five  years 

Municip.1l  ItpliliiiK  Industrie'^  111  the  Stale  show  itip  l  atively 
small  increase,  there  being  thirty  muniri|Kil  >lation>.  compared 
with  twenty-eight  in  Uj<Xi,  with  an  aniliort/i-il  issued  bonilrd  in- 
dcfolcdncss  of  $56.1/}7K.  as  cmnpared  with  $5i(j.,v|o  In  igoo 

New  Vork  City  eompanus  furnish  7«  (ler  cent  of  the  ttital 
amount  of  boitds  and  stodc  issued  in  the  State  by  companies 
furnishing  gas  only  and  $13  per  cent  of  the  total  sales  to  con- 
iwnters.  Of  purely  eieclric  companies,  New  York  Cily  fumishca 
71  per  cem  of  the  capilalintion  and  77  per  cent  of  the  commercial 
incandescent  lamps.  Nearly  half  the  public  iiiclr>sc<)  arc  lamps 
in  use  in  tlic  entire  Stale  for  street  lighting  are  in  u«c  in  New 
Yink  City,  and  3mI5I>  Open  arc  lamps,  aii  against  M4S  in  tlie  rest 
of  the  State. 

Senator  Stevens,  chairman  of  the  legislative  committee  which 
lust  year  recommended  the  crentimi  tif  the  -Vew  York  Stale 
Lighting  ("omnnssinn.  ha-^  intriHluce<l  ,n  bill  to  abolish  thai 
b'>dy.  He  says  that  the  commis%ii>ii  ha^  proved  of  no  value 
to  the  public  and  is  an  extensive  Inxnry,  and  llvit  it%  report  is 
in  large  measure  a  coTOptlalkm  of  facts  ,ind  ftKurc^^  familiar  to 
all.  and  is  imacconipanicd  b}*  any  rcnimmendations.   He  also 


Platinuin  in  the  United  States. 


The  dirrelor  of  the  Geological  Survey,  Mr.  Charles  D.  Walcott, 
has  submilled  a  rr|i<in  to  the  l":iiti  'l  Stai;  -  Senate  concerning 
the  recent  investigation  of  the  IpI.hIv  -.ukU  o:  the  Pacific  Slope, 
which  is  of  considerable  imp  irt.niLi  t..  ihc  electrical  iiuiu-tric< 
in  general.  The  immediate  neccsMly  ior  the  investigiUoii  lias 
K-eii  due  to  the  scarcity  of  platinum  in  the  United  States,  occa- 
sioiKd  by  the  Ja|iaiK'se-Ru6Man  war.  Although  it  is  not  likely 
that  this  Kareily  can  be  relieved  without  persistent  invcstiga 
tion,  covering  considerable  time,  yet  it  appears  probable  that  a 
supply  of  platimun  suflicient  for  the  needs  of  the  United  States 
can  be  devdopcd  in  this  cornitry,  and  that  the  production  of 
this  valuable  metal  will  not  be  limited  lo  Ae  Padfic  Coast. 

Earif  in  ihc  year  19115  the  Sumgr  aeM  «apies  of  a  circular  to 
all  of  the  placer  miners  of  the  United  States  (about  8^)  in- 
viting llieni  to  suhniil  s;itnples  of  the  heavy  s.mds  collected  itt 
pl.acer  golrl  mines.  More  than  1. 000  s.imples  were  assayed  for 
gold  and  platinum.  These  sainpl  -  wl  re  :A^<  -  stniMu/cii  closely 
to  detect  the  presence  of  various  'tlur  miiurnU  ulmii  liiive  be- 
come iir  ! ii -IrMlly  useful  within  the  ^i~t  five  mmt^  .-\iii<i::|<  (lieiii 
arc  chromic  iron  ore.  for  the  manufacture  ol  paints,  chrome 
steel  and  bichromaie  of  p<jiiash :  monazile  and  zircon,  for  the 
maiiiifactiire  of  incandescent  gas  and  electric  lamps;  magnetic 
iron  ore.  ffir  the  manufacture  of  steel,  and  especially  tantalite 

and  columbite,  which  have  recently  become  my  valuable  in 
ineandcaccnt  decirfa  Kghling. 

Sands  were  examined  from  thif^fonr  Stales  and  TerriMwio. 
and  it  was  quickly  rccogniaed  that  the  distribution  of  valuable 
minerals  in  these  sands  is  vastly  greater  than  had  previously 
been  supposed.  It  was  di«eoveTe<l  that  platinum  occurs  at  many 
localities  where  its  prr-.i:  ci  Iiad  not  been  su'-pc  toil,  .ind  the 
majorily  of  the  specinu-iis  were  found  to  contain  gold  in  ap- 
prcci,ible  am: mil  In  order  to  determine  whether  these  valuable 
minerals  could  he  exir.icted  at  a  profit,  several  concentrating 
machines  of  the  *lK-st  type  were  asserobled  at  PorlLmd,  Ore,, 
during  the  Kxposititm.  il  was  found  that  from  95  lo  gS  per 
cent  of  the  g<d<l  and  platinum  could  readily  be  extracted  from  the 
black  sands  by  cnnccntratioa  on  tables  of  the  Wilfrey.  Pinder, 
Christonscn  and  Woodbury  types. 

These  concentration  'experiinenta  attracted  from  the  placer 
miners  very  much  more  attention  than  was  expected.  Cencen- 
iration  tables  had  never  been  used  in  placer  mining  to  any  extent, 
but  several  hutidrrd  mines  are  nr>w  being  equipped  with  machines 
of  this  rharacter.  Il  was  fotiml  !  1  the  course  of  the  examinalioa 
that  much  larger  supplies  01  ;::g!i  grade  magnetic  iron  ore  coidd 
easily  be  ma<le  v.->lM;if;li  liv  concentration  of  tf----  ih:ir:u-i<T  frnni 
the  sands  of  the  Pacihc  C<«ist  beaches  and  fn  iti  ■■]un  -:  f>  i.xcs 
of  placer  mines.  This  addition  of  .w  iilili  i\ .  iild  l)r  pn  at  if 
suitable  means  for  smelting  these  sands  coulil  he  found,  notwith- 
sl.-tnding  the  high  price  of  fuel  on  the  west  coast,  and  the  preju- 
dice against  these  sands  on  account  of  their  finely  divided  char- 
acter On  the  <itber  hand,  the  abundance  of  water  power  on  the 
coast  has  developer]  electric  power  at  very  low  rales  at  many 
points.  To  determine  whether  electric  amelting  of  these  ores  Is 
praeiieal  or  ttot.  an  electric  smeller  was  buitt  and  steel  of  good 
quality  was  made  directly  from  the  ore.  with  as  high  a  spcdlie 
output  as  t8  pounds  of  steel  per  hp-day^n  otitput  ei|ua1  (o  the 
best  electric  smelling  practice  in  foreign  countries,  where  such 
processes  have  been  established.  . 

The  director  ilates  that  there  is  little  doubt  that  the  inves- 
tigation, if  continued  diir  ilic  ;  re-i.[.t  liinKr,  will  lead,  within 
two  years,  lo  an  addition  of  irvm  twt.  I  i  fi.i-  tuillions  of  il  ll:ir< 
to  the  output  of  the  placer  gold  mines  "i  ili<-  \V<  t.  -i  .ul  liiinii 
lo  an  adenuate  supply  of  platinum  and  the  allied  metals,  nsniimv 
and  iridium,  anil  lo  the  development  of  valuable  industries  at 
many  points  in  the  West  to  handle  the  by-products  which  this 
examination  shows  to  be  present  in  these  nndt. 
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39ft  ELECTRIC 
Society  of  Illuniiinting  Engineering. 


The  br«t  regiii^r  iii<:«urig  of  the  Society  oi  Iltunimating 
Knginecring  was  helil  in  \hv  College  Room  of  the  Hole!  Astor 
on  Kebruary  13.  'I'he  atttnidancc  was  large  and  enthusiastic 
and  the  presentation  of  Hreiident  Marks'  inaugural  address  was 
foUowcd  by  a  livcJy  and  iaterestiug  dimiMion.  Dr.  C  H. 
Shain  chaiRmn  of  the  Comniltee  on  Faperit  Tipocted  Ibat  u 
■he  next  meeting  to  he  Hatch  duce  papcn  will  b« 
pretented.  One  of  theae  will  deal  with  the  inverted  gas  bnmer, 
which,  it  is  claimed,  is  now  developed  to  the  practical  stage 
anil  will  be  put  forwanl  a»  a  formidable  competitor  of  electric 
UkI'I  11  If  Mvi/ml  papi-r  will  have  lor  it-  Hubicct  the  ll;imr..g 
arc  i.imp,  ■.vlmli  lyiie  lias  in  thv  j/ait  irw  \cara  jjitt  witli  sl. 
much  5ucct-N  :ii  Kii.-opi-  .;inl  In  being  introduced  in  ti.is 

country-  The  third  paper  tuiit  ut  tin-  >iib;«t  of  illumination 
from  the  standpoint  of  the  architect-  Sirrti;iry  E.  L.  Elliott 
rcptHtcd  that  the  mcmber&htp.  without  the  aid  of  any  systematic 
aoiieifailion,  has  fused  tiie  so  marie  Mr.  (ienrge  K.  Guy  has 
been  appointed  comaymding  aecreiaiy  of  the  Society  and  will 
uke  charge  of  a  systematic  eanvasb  for  enlarging  tfw  nwndKr- 
sbip.  Owing  to  the  present  great  tnlcmt  in  the  subject  of  il- 
luminating engineering,  it  is  thought  that  the  nembenhip  may 
reach  Soo  or  more  before  the  end  of  the  year.  A  large  quota 
is  expected  from  central  stations,  not  only  on  aceoimt  of  the 
information  which  the  TransactioHS  will  contain  relating  <br<rtly 
t<i  electric  lighting,  but  also  bccaui^e  of  the  opportunity  ttti  lugt^ 
will  afTord  for  keeping  track  of  competing  itiuniinanls. 

The  evening  was  devoted  to  the  presentation  by  President 
L  R.  Marks  of  his  inaugural  address  and  to  its  discussion.  The 
siati'<tic:i  compited  by  President  Marks  attracted  particular  at- 
(entioii  at  ibe  meeting  and  the  MIowing  day  in  the  newspapers, 
as  the  data  given  are  the  first  ever  compiled  in  this  cmintry  in- 
cluding all  illuminants. 

In  opening  PrctUteot  Marks  sahl  ttwt  applying  the  term  of  il" 
Inmination  to  the  wr  in  contr«diBijnction  to  the  frodicHom  of 
light  it  may  be  truly  said  that  while  great  strides  have  been 
tttade  In  recent  years  in  the  dcvclopmem  of  almost  every  detail 
concerned  with  the  production  of  light.  illumin.ition,  particularly 
from  an  ecorKimical  standpoint,  h:is  been  sadly  neglected. 

BruK;]'.  -iM  ikinR,  the  electrical  engineer  has  concerned  himself 
with  imiiri/viiig  ihr  efficiency  of  the  generating  apparatus  and 
cutting  down  1.  -  11  Ihc  Iransmission  of  power,  but  when 
bis  wires  reach  the  point  at  which  the  electricity  is  to  be 
transformed  into  light,  his  engineering  skill  has  not  as  a  rule 
been  applied.  Similarly  the  gas  engineer  has  been  busy  whh 
i|iieslii>ns  involved  in  the  inannfaclnre  and  distribution  'ol  gaS 
while  the  problem  of  obtaining  the  maximnm  valne  or  nuet 
effective  ne  of  the  Slnnunatioa  ddivered  at  the  burners  has 
been  relcgMed  to  a  secondary  position. 

So  far  as  interior  iilimiinatioa  is  concerned  the  Kiting  lay^ 
ont  has  been  left  largely  to  the  architect  It  is  he  who  usually 
prescribes  the  number  sn<!  location  of  outlets  for  the  light 
si.nrces.  specifies  Ihc  niimli<T  and  candle  power  of  the  lamps  and 
drsigiis  or  select*  the  lighting  fixlnres  and  accessories.  The 
n.Hur.il  tendency  of  Ihc  architrct  is  to  make  the  econ  niir.i;  <ir]e 
•  •f  illiiniinatioii  snbservivnl  to  the  arstbetic,  while  on  the  other 
h:iiid  the  tendency  of  the  engineer  is  10  coniider  <mly  the  question 
«if  iconomy. 

Thongh  tniirh  .itfriition  has  recently  Iwen  given  to  the  subject 
nf  globes,  shades  and  reflnMors,  the  fact  still  remains  that  un- 
shaded or  inadequately  shaded  lamps  are  the  rule  rather  than 
the  excwion.  In  considering  the  present  status  of  the  science 
and  art  of  illnrajnation  there  is  perhaps  no  question  that  is  in 
no  d  of  more  immediate  attcntiim  than  thb  one.  The  praetioe 
i>i  placing  hinips  <if  excessi've  intrinsic  bri^itness  within  ifae 
ordinary  fiiM  <if  vision  is  so  common  as  to  cause  great  appr^ 
li<n»ion  aniDng  those  who  have  stiidieil  the  oiieslioii  from  a 
|iliy«iological  f<nn[  oi  vii'w  that  our  eyesight  is  siifTering  per- 
ni:inriil  injury  That  the  iiercentagc  of  children  with  defective 
( vt  -iRhl  i"  RTowiriu  year  by  year,  is  a  well  known  fact  Accord- 
ing 10  ociili»ls  the  strain  on  the  eye  caused  by  bright  liglu.s 
is  in  a  targe  nieasur^  respMsiUe  for  this  coitdteion.  Those 
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.',  li.m  lir<  n  -  iti;i :  It  )ij  the  painful  glare  of  the  bare  lamps 
used  lor  Utuminanng  our  electric  cars  will  attest  to  the  visual 
discomfort  caused  by  the  subjection  of  the  eye  10  an  unAidded 
source  of  light  even  as  small  as  a  i6-cp  lamp. 

The  perfomaMe  of  lamps  for  street  lighting  and  illmnina- 
tion  of  large  open  spaces  ha^  not  been  adequately  recorded  in 
papers  bearing  on  this  phase  of  the  science  of  iUuminatioa  in 
view  of  the  lack  of  complete  data  on  this  subject  there  is  a 
wide  difference  of  opinidin  to-day  as  to  wbich  of  several  illiitiii- 
nants  is  bMt  Soiled  fat  certain  n^f--^  nf  street  and  country  read 
lighting.  iUnmtnation  and  economy  It  iiig  considered. 

President  Marks  gave  the  following  figures  as  representing 
the  a|iproxiiiiat«  amount  of  money  spent  by  the  consumer  annual- 
ly ill  the  United  States  for  illinniwminn  by  electric  l«bt,  gas 

;ind  oil : 

i.'t-irru  .ight   Between  liiw.ooo.ooo  and  Siao,ooo,oon 

C  nal  and  water  gas..               ...    ,,        '*          .t^  .ooo.wfwt    *'  4Q,<KW.404 

-Natural  gas   i  r-'  ■ 

Acetylene                                                    "            .>,■        ii  i    "  SwM*M» 

Ull     

.At  a  conservative  estimate,  the  consumer  at  the  present  time 
is  spending  a  total  over  $200,000,000  a  year  for  lighting  in  the 
United  Stales.  Of  this  amount  fully  $iO/xiO,000  is  wasted 
— r.hsolutdy  wasted,  so  far  as  the  amount  of  useful  illumttiation 
delivered  for  the  moocy  is  coneemcd.  No  one  who  has  made  a 
study  of  the  subject  can  fail  10  see  glaring  examples  of  this 
waste  It  every  hand.  It  is  not  at  all  uncommon  to  fiiid  in  electric 
lighting  that  35  per  cent  of  Ibe  li^t  that  is  furnished  is  lost  so 
far  as  any  useful  purpose  is  ocmcemed,  by  reason  of  improper  dis- 
position of  the  light  sources  or  unsuitable  equiimiciit  of  l.inips, 
globes,  shades  or  reflectors.  In  gas  lighting  though  the  con- 
ditions are  quite  different^  the  latne  criticiim  in  a  measure  holds 
true. 

Il  is  one  of  the  aims  of  the  .society  to  assist  in  remedying  the 
c<inili(ii>ns  just  referred  to.  To  point  out  in  what  way  the  best 
illuminating  result  may  be  obtdned  from  any  source  of  light, 
be  it  electric,  gas.  oil,  or  candle.  With  this  object  in  view  the 
theoretical  and  the  practical  side  of  lighting  will  be  given  full 
considcratian  and  the  sestiietles  of  the  question  studied  alongside 
of  the  eeonomies.  The  Society  will  aim  to  gaflier  into  its  fold 
the  various  intemts  that  arc  identified  with  the  devciopouBt  of 
the  science  and  art  of  ilituntnation  in  all  its  phases. 
The  specialist  in  illumination,  the  electrical  engineer,  the 
gas  ri!giiH-i-r.  the  architect,  the  desfgncr  of  electric  and  gas  fix- 
•.'.irc-.  uliib.  -  .111.1  I  i  llc^-tors,  and  the  di.-cijr.iinr  will  meet  on 
coiimioii  grounii  to  discuss  the  question  01  illumination  from 
all  standpoints.  The  views  not  (nily  ri  the  <!iiv;in<<  r  but  of  tbc 
practician  will  be  courted.  The  keynote  of  the  organization 
will  be  cooperation  in  all  that  makes  for  the  good  of  the 
cause. 

The  Society  will  undertake  to  gather  authoritativl  data  on 
the  subject  of  illiunination  and  render  it  readily  aoeesaiUe  to 
those  intereitcd.  It  wHI  hold  monlhly  meetings  durlqg  the 
year  1906^  encepl  in  the  months  of  Jtily,  Augtisl  and  September. 
At  these  meetings  papers  deatmg  with  all  aides  of  the  qucslioa 
of  lighting  will  be  read  and  dfaeusaad.  These  papers  and  the 
di^cnssions  thereon,  together  with  reports  of  special  coBaoiltces 
and  data  collected,  will  be  published  in  the  TransotHotU  of  the 
Society  and  ilistributed  anioni;  the  members. 

The  question  of  candle  [n  v,i  1  11'  :  k  '  :  '  Uienclature  will 
receive  the  attention  of  the  .Sueietj.  .\l  tlii;  iirts-tnt  time  it  must 
be  confessed  that  the  rating  of  lamps  often  leads  to  a  great  deal 
of  confusion.  Some  lamps  are  rated  on  the  basis  of  horizontal 
candle  power;  some  according  to  the  downward  candle  powei 
and  some  according  to  other  standards.  The  Society  will  en- 
deavor to  aieist  In  bringing  about  a  unliormity  of  candle  powei 
ratings  and  the  genent  aeceptanoe  of  definite  nomenclatore. 

One  feature  of  the  woric  of  tiia  Society  will  be  die  conaidieration 
of  special  cases  of  li^faig  as,  for  instance,  the  proper  ilhimiiia- 
lion  of  the  assembly  hall  or  auditoriufn.  of  the  library,  of  the 
draw  ing  room,  of  (he  factory,  of  (he  store,  of  the  show  window. 
The  degree  of  illumination  best  suited  to  the  individual  coitdi- 
ti  >ii  n  il'  form  the  lasis  of  an  invcstigaticm  to  be  made  at  the 
instance  of  the  .Society. 

While  the  general  snhjcet  of  illuminating  engineering  eomcs 
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witUn  the  purview  of  ■ncial  oUur  organization^  such  as  fha 
American  Institute  erf  Etectrkal  Eiigtiieer«,  the  American  Gas 
Light  Association  and  the  National  Klectric  Light  Assoda- 
lioii,  the  special  field  of  work  that  has  been  mapped  out  for  the 

lllumin.-irini;  Kiii;iii<'..rui)i  Si't'ii-i>  can  hardly  be  said  '.v  f^H 
within  Ilie  pri'viixc  of  jn>  out-  o:  these  organizations.  In  ilie 
Illuminating  E:ii;;:irtrint;  SwicU,  as  has  already  been  slated, 
the  electrical  enginwr,  the  gas  engineer,  th«  architect,  the  hx- 
ture  maker  and  the  decorator  will  meet  on  common  ground. 
The  work  of  each  of  these  interests  in  the  Society  will  be  con- 
centrated on  the  subject  of  illumination.  By  such  specialization 
the  advancement  of  the  art  can  best  be  turtheretl.  Illumination 
is  but  a  very  tmall  part  of  the  field  that  must  be  covered  by  the 
Anericaii  Institute  of  Electrical  Eiqpneers.  Tlie  American  Gas 
light  Aaaociaiian  and  the  National  Beetric  Light  Aiaoeia* 
tion  arc  totti  eoncenied  laivdjr  with  ^neations  of  generation 
and  distrtiration  ratlier  than  ntilisation  of  the  light  prodncod. 
These  latter  societiesi  meet  only  once  a  year.  To  adequately 
cover  the  ground  and  keep  .ibreast  of  the  times  a  society  devoted 
ti:  t.Ur  .idv^iirfmt'iit  r^f  tin'  *;-c-irr  :unl  .irl  ..f  ii;-,i:;iiii;i!ion  must 
meet  tfeqHeiitly.  T'nr-  Tl!-.'.tiMi;iit::'.tJ  I-ii(iiiic>-rii:>;  Si-.'iiiy  is  thus 
in  no  sense  antagoiti^iii-  in  .  tin  r  iiiK..in/:iiiinn  Ii.i\::ik  ii>  <lo 
with  lighting,  On  the  contrary,  the  Society  aims  to  co-operate 
with  such  organisations  to  advMiee  the  intei«sts  of  all  coneeraed. 
nscussioH. 

Among  tbow  irho  Joined  tn  the  diicussion  of  President  Marlis' 
addre.<s  were  Dr.  C  H  Sharp,  Dr  A.  H,  Kllioit,  Prot  C  F. 
C  handler.  Messrs  .\rthur  Williams,  T.  C  -Martin,  E.  C.  Brown, 
!  .M  A  o  li.  k  M  Starlc.  \V.  I)"A  Kyan.  \V.  J.  Clark.  John 
t^jmpbcll,  J.  5  LM{]m,iii.  A  L.  Ijirgc  and  E.  L.  Elliott.  Dr. 
C  H,  Shjirv'  [kiiii:ril  ..ur  ill;  i ill [k ntsnce  of  the  work  which  the 
sixiety  had  u»i«U"iii«keii  u>  periorm,  It  is  concerned  with  the 
Hnal  product  of  the  lighting  companies,  and  its  object  is  to  insure 
that  the  product  is  used  to  the  best  advantage.  In  the  generation 
of  electrkal  current  there  15  no  longer  much  opportunity  for 
eoooomy,  and  what  there  i$  refers  to  the  prime-mover  and  not 
.1»  electrical  apparatus.  On  the  other  hand,  there  arc  many 
opportimities  for  iacreascd  coonomy  in  the  prodaction  of  ilium* 
ination  and  in  the  proper  use  of  iliuminaiion  after  liaving  been 
pfoddeed.  The  ecMomy  fianowing  a  change  frotn  3.5-watt  to 
s.s-watt  lamp*  is  enormons  and  just  as  important  as  an  e«iual 
increase  in  the  efficiency  of  the  Rcnerating  equipment  Dr.  A,  H. 
Elliott  said  there  is  a  pressing  need  for  workers  in  the  field  of 
illumination.  In  ordinary  homes  only  about  two-thirds  of  the 
gas  purchased  i»  ulilired  .ind  the  mormons  aKKrcgate  loss  should 
be  eliminated.  The  .socict.  ^Ik.hI,!  i  -diavi  :  t  i  bring  about  a 
proper  appreciation  of  the  inijHjrtm  ri  .  t  the  efficient  use  of 
illuminants  and  of  the  advantage  to  U-  derived  from  a  good  dis- 
tribution of  light  -Mthough  many  predicted  that  k<'>>  would 
suffer  when  electric  lighting  was  introduced,  the  fact  is  that  the 
new  i!luminant  created  a  desire  for  more  brilli.int  illumination 
and  people  used  more  gai.  During  the  past  two  years  the  in- 
crease has  been  18  per  cent  Dr  Elliott  thought  that  the  figure 
given  for  the  annml  cnpandhurv  for  innminaiing  gu,  itmaiiafiiia, 
was  too  low.  Mr.  Arthnr  Williams  remarked  that  the  lamps 
eniploycd  in  aikn  lighting  perform  the  double  duty  of  serving  as 
an  efficient  advertisemetit  and  as  a  source  of  illumination.  Ho 
con«ldered  that  a  real  n««l  existed  for  the  soeJeiy  for  the  reason 
th.1t  the  subject  of  cfticient  illumination  Ii.kI  iHt  ii  much  neglected. 
There  is  much  room  for  the  choice  of  lamps  ami  their  distribu- 
tion and  for  the  determinalion  «f  the  (luality  atiil  iin:,;  '  ".  of  light. 

Prof.  C.  F,  Chandler  related  in  an  exlreniely  imi  r<  »ling  manner 
the  early  history  of  illumination  from  ihe  time  when  sperm  oil 
was  considered  a  lu.xury  and  coal  oil  wa*  unkixuvn  as  an  illuni- 
inant.  He  recalled  the  circumstanci-  connected  with  the  intro- 
duction of  turpentine,  alcohol,  phot-igen  and  kerosene,  and  out- 
lined the  conilitions  under  which  the  fir-t  oil  m  il*  were  drilled. 

told  of  the  first  arc  lamp»  put  in  uxc,  ami  dwell  on  the  brilliant 
pioneer  work  of  Edison.  He  also  gave  an  acromil  in  detail  of 
itie  enormous  amount  of  research  work  done  by  Weisbach  before 
he  faeonght  the  incandcMent  gas  mantle  to  a  stage  where  it  in- 
creased by  five  lime«  the  ammint  of  illnn-iinatinn  from  a  given 
qnantlty  of  gas.  Mr.  T.  C  Martin  vt.ited  that  while  po*»iHy 
the  figure  given  hy  President  Marks  of  the  aiiKiunl  cxjieruled 
annually  for  gas  is  low.  the  value  given  foi  i-lectiicity  is  safe 
and  conaenrallve.  He  thought  tb&t  the  relatively  large  ittercase 


in  values  in  New  York  City  eotild  not  be  Uken  as  an  iwKcation 
vf  the  increase  elsewherei  for  in  few  other  places  had  Ac  per* , 

Centagc  increase  been  so  great.  He  suggested  that  the  new 
society  should  keep  close  to  the  older  ones,  and  that  its  racrnbers 
ki'uld.  «  ith  [irnrit  lo  .ill.  prcsi-nt  p;i;i>ers  on  subjc^:!-^  ci'nrK'clcd  wild 
illniirtiahn::  LierorL-  the  oldrr  slkuMics.  He  outliii!--d  Ilit  ditTu:iiUivi 
u  lii.di  rti:K'''t  1"^  riic  iv,:i;i:re(j  in  Viringiug  all  partus  iiitii  ime  in  the 
new  society  and  especially  architects,  who  do  not  >c'eni  to  appre- 
ciate the  need  of  illuminating  engineering.  Mr.  Martin  paid  a 
tribute  to  the  ejccellent  work  in  illumination  done  by  the  late 
Lather  Stieringcr,  whom  he  clesignated  as  the  fir.i^t  illuminating 
engineer^  and  expressed  a  desire  that  tiie  society  should  take 
appmpriaN  sl^  to  show  itt  appreciation  of  his  pioneer  work 
Mr.  E.  C.  Brown  cndoned  the  slatenttots  made  with  reference 
to  Mr.  Stiefinger  and  also  paid  a  tribtile  to  his  memory.  He 
criticised  the  figures  given  by  President  Marks  on  gas  oonsomp- 
tion  in  the  United  Stales,  and  said  that  in  merely  the  largest 
cities  r.if  llif  cniiiiliy  ;it  '.e\=.:  $jt>,oi-r>,ooo  i".  pi;'!  I'nr  il|-.;rr.'.ii.itin>; 
gas  I  f-  >car,  aiij  lliii  uiclmliug  :ln;  ic.-;  oi  i--..ii;;.'r>  thi-  \a'.iic 
A  iild  lie  much  in  excess  of  the  estimate  ui  the  iirci dent 

.Mr  R  M.  Searle  recalled  a  esse  of  illuninialioii  wiicre,  wlieii 
the  lanips  ucre  originally  inst.djcd,  the  walls  and  ceilings  were 
white  and  the  iUunnnation  adequate.  Later  the  decorative  color 
scheme  of  die  building  was  changed,  the  walls  being  darkened 
to  shades  varying  from  pink  to  chocolate,  and  to  illuminate  the 
house  then  required  an  excessive  increase  in  the  consumption 
of  deetrieity.  Mr.  W.  D'A.  Byan  stated  that  the  attitude  pi 
an^i|acta  Inward  ilhiminatmg  englneemig  hsid  ehanyid  con- 
sMnahiy  wilhin  Um  past  few  yean.  Poimefly  tt  was  inqKHstUe 
to  obtain  an  audience  with  diem,  but  now  they  do  not  hesttale 
to  call  for  information.  Mr.  K.  L.  Elliott  believed  that  the 
>'>ciety  would  serve  a  u.seful  purpose  in  producmg  harmony  .tmong 
all  the  interests  it  represented  .Mr.  W.  A.  Clark  related  sonic 
estperietiees  in  educating  the  pi  'ipk  to  the  proper  use  of  gas. 
I  lir  iugh  the  .•.ic  nf  ii;c;ii  ili:sc<-'it  mantles  numerous  families  had 
ti««ii  ahle  til  it'jc  gas  both  for  cooking  and  for  illumination  at  a 
cost  not  rx.  <  eding  what  had  foimcrty  been  paid  for  an  tntsatis- 
factory  lighting  service. 

At  the  conclusion  of  the  diseossioa  Mr,  T.  C  M.irtin  vi.-is  ap- 
pointed a  committee  of  aac  to  prepare  a  memoir  for  the  Tmu- 
tftumt  of  the  society  setting  forth  the  nature  and  value  of  Mr. 

Stieringcr's  contribution''  10  the  art  of  illumination. 


Tesla  Split- Phase  Patent  Litigation. 

On  January  iq  Judge  Kohlsaat  retnlered  an  opinion  in  a  suit 
tin  final  hearing  involving  the  validity  of  the  iSg.^  Tesla  split- 
phase  patents,  the  parties  to  the  suit  being  the  W'cstingliousc 
Electric  &■  Manufatt  ;riiii;  (  i  iii:[i:ir  v,  .  !.,im;i;  t.  .ind  the  Elec- 
tric .'Vppliance  Company,  defendant.  The  defences  in  the  suit 
vrcre.  tirst.  that  the  claims  at  issue  in  the  two  iSo.\  patent ^  are 
void  for  double  patenting  by  reason  of  the  grant  to  the  same 
inventors  of  an  earlier  patent  ilated  .April  i(\  itOk);  and  second, 
that  each  of  the  patents  in  suit  expired  in  ihc  year  1903  liy  the 
reason  of  the  evpinitian  in  that  year  of  two  British  patents 
granted  in  1889. 

The  court  in  its  opinion  stated  that  according  to  «sttd>lished 
jntlicial  precedents,  if  the  difference  between  the  claims  of  the 
iKij.i  patents  and  those  of  the  1880  patent  are  mily  enloraWe,  then 
either  the  former  patents  are  void  or  the  latter  patent  is  void, 
htil  in  fact,  the  Inter  ,\merican  palent>  were  entirely  unlike  the 
earlier  .American  patent,  the  latter  lieing  on  means  and  the  form- 
er a  method.  .Assuming  thai  Tesla  had  taken  out  the  i8<j.t  pat- 
ents in  advance  of  the  |HS<)  patent,  he  would  in  them  have  div 
closed  all  the  elements  of  the  latter  patent,  but  being  the  in- 
ventor in  both  cases  he  would  have  had  a  right  to  proceed  in 
this*  particular  manner.  To  hold  the  two  1893  patents  in  snit 
to  he  identical  with  the  1S80  patent  wotdd  he  to  do  vkdcnce  to 
the  facis  and  the  rnk  of  law;  the  contention  of  douMe  patenting 
does  not  apply  since  the  earlier  patent  cavera  a  tnelhod  for  oper- 
ating a  motor  liy  iV  means  (fiscloaed  in  the  later  patents.  This 
being  <n,  the  iRo.t  patents  were  also  in  no  wise  affected  hy  the 
<  \piration  of  the  English  patents,  since  these  were  nothing  nv>re 
than  improvements  upon  the  1893  patents.  The  finding  of  the 
court  was  for  the  complainairtai 
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CURRENT  NEWS  AND  NOTES. 


$lj<oo  /-O/f  $fij,cx)0  .\/rV/i  /,'';.  r:.,\!.-r   r  CartwriKlU 
the  only  liitliliT  iK'fori"  liu-  Struct-  llojril  ol  CoUiinlm*.  Ohii>, 
rcct-ntlj  t'or  the  iiLicliiiivry  of  the  old  electric  light  plant.    He  hid 
$iJiiao  for  machinery  that  cost  the  city  ^3floo  about  seven 
yeart  nga. 


IXriHM.tfiy  LICHTISC  l'l.JSI.--  \\\v  liului.iK  ^v^lflll  m- 
Nlallcil  ill  tin  r.  iimtv  liihr-:i.iry  at  Wixister.  Ohio,  several  years 
ago  havnig  been  t^iniul  &ot>  expeiisi\e  to  operate  d:i>'  .and  night, 
the  county  coininisnioners  have  clo.sed  a  contract  w  ith  the  WOl  - 
cester  Electric  Light  Comiwny  to  light  the  bailding. 

Ml'XfClf'.tf.  OH  .Mih'Silir  l.\  S7  I.OnS  riie  >nper- 
vilor  of  city  lighting  iu  St  Louis.  Mo.,  has  ismm  m-iructeil  10 
collect  and  tabulate  <lata  concerning  the  CMl  and  feasibility  o(  a 
numidpd  clectHc  light  plant  of  »u(ii<ieiit  capacity  to  light  the 
entitt  city.  The  pt«««nl  contnwt*  with  the  electric  light  and 
tu  eompamei  expire  A«gu$t  it,  ipio. 

ARTIFICIAL  WOOD  TIE.— The  Western  Ohio  RaiKv..y  i- 
making  expcrimenu  witli  an  artificial  wood  tie.  ilu  invention  <ii 
J.  F.  Lanfer.  of  Lima,  Ohio.  The  tie  closel>  resemWes  «iwk1 
and  is  made  liy  compicssing  waste  producls  of  varioiM  descrip- 
lions.  It  ia  claimed  to  be  hidc«tra«iMe.  non-ioluWe  m  water 
and  a  non-condnctor  of  electricity.  Tliu«  far  it  is  proving  s«t- 
isfactoty. 


SIVNICtPAl.  OnMiXSHII'  l\  HI  CyHl  S.  (>///0.-  rhe 
committee  appottttcd  by  the  City  Council  to  invc*ti>:;<le  the  (pu-s- 
tion  of  miMicipal  ownership  of  the  public  uiiliiies  of  Bncyrus, 
Ohio,  liu  reoommended  that  the  city  buy  the  water  and  lighting 
phmta.  The  franchiaeit  of  the  gas  smtd  electric  companies  expire 
eoon  ami  the  water  oooipany  franchiw  has  mity  a  few  yean  io 
run. 


•l-.^K  MimS"  riil.r.rilOS'liS  -  A  tnoveniem  toward  the  or 
yaniration  oi  a  rural  telephone  >y^tcn1  thronghout  the  «.eclioM 
ill  the  vicinity  of  A>lital>ula.  Ohio,  is  meeting  with  nnicli  «UcceN>. 
Already  eighteen  towii>hiii^  are  included  in  the  ■'vvicni.  in- 
dependent  eo-operative   company,    composed    entirely    »(  local 

men,  w  formed  iit  each  townidiip  and  incorporated.  TI1  rough  the 
afcmy  of  (he  eighteen  camptnic*  now  organiied  over  tjloo  tele> 
phonec  have  been  inalallcd.  Each  company  gives  the  free  ex- 
chanse  of  service  over  its  wires  to  the  odier  companies  in  the 
syimn. 


OVR  CHISliSli  l-KlliXDS  —Thc  tminrial  Chinese  Coniinis- 
sion  now  in  Ihi'^  country  has  technical  nienilier».  and  the^e  have 
taken  a  great  interest  in  clectric.il  work  This  week  Messrs.  V. 
C  Tong,  of  the  Chinese  telegraphic  administraiKMi.  and  T.  Y. 
t^k,  secretary  of  the  Commissi  cm.  with  Mr.  Lung,  anmher  mem- 
ber of  the  party-^  stalifiician-  visited  the  works  of  the  Safety 
ItHtilated  Wire  &  Cable  Cinniuny  at  llayonne.  N.  J.,  where  Ihey 
evinced  the  rieepest  inter<->l  in  the  manufacture  of  insulated  wire 
atui  cables  They  were  received  .ind  e'cnrted  hy  Pri>idelll  Leioy 
Clark.  aiKl  Messrs  A.  F  KcUrrt  anil  R.  C  Qlplcs.  Some  two 
Iwiurs  were  tpeiit  in  the  lour  of  inH>ecti<>n. 

nAVTOff  UGHTtNG  PLANT.— Ttut  new  potuvr  plant  of 
the  Dayton  Lighting  Company  has  been  put  in  siiccessftil  oper- 
ation, rile  power  e(|uipn>ent  has  been  entirely  renewed  and  in- 
creased and  includes  a  .i.OOO-hp  direct  connri  ted  Kenetalor,  a 
i.ooo-hp  alternator  ami  an  Allis  Cliahnrrs  hori/Mtii.d  -team  Inr- 
bine  I'hr*  company  is  iristrilling  a  conduit  svNifin  which  icpif- 
si-nts  a  cii-t  of  $|;io,(i>K>  A  l>ani|iM't  was  recently  >;neii  by  ibe 
Mn.i.lon  l.i)(htiii)(  Company  the  Klectriol  ConiractDrs  and 
iliied  rb  cti  iciil  niteresl>  of  Davloiv  TIii-  afTaii  \\  as  .in  iniii '\  a- 
tinn.  hill  il  proved  a  sucrr<^.s  and  will  be  followed  by  others  at 
irregular  inierrali. 


MUNICIPAL  OH  WEKSHIP  IN  LOS  ANOELt:i.—  thc 
committee  of  the  Ctly  Council  of  Lo«  Aitgeles  has  recommended 
that  no  action  ou  municipal  ownership  of  a  lighting  plant  be 
taken  at  the  present  time. 


I\l)hri:\  l>l-..\  l  I  /irnrHOXlSI  S  MI:IH;I-  —A  meeting 
of  the  representatives  of  the  joo  <ir  more  iiKlependeiit  cxcliatiges 
in  Mis5«uri  will  be  held  at  the  Hotel  Kuppcr.  Kansas  City.  Mo., 
rebruary  jj  and  j},  at  which  steps  will  he  taken  to  merge  all 
the  exchanges  in  Missouri  that  are  rpiitrolfcl  tlic  Mis- 
souri &  Kansas  Telephone  Conip.vi:>  I  lu  -  1  i  n  a  ;i  ,'.kh  :- 
mined  upon  at  a  meeting  oi  the  MiMouri  liidv^ndent  l  elephoiic 
Association,  bronght  about  by  the  purchase  by  the  Missouri  &  Kan- 
sas Company  of  several  exchanges.  The  main  object  of  the  con- 
ference, bcM  early  this  month  in  Kansas  Gty,  was  to  effect  the 
merger,  and  the  resolution  setting  forth  the  advantages  of  such 
.tciion  in  the  matter  of  lessened  expenses,  etc..  was  adopted.  A 

cominillee  of  three  was  appointed  which  will  appraise  the  prop- 
erly of  the  vaiious  exi;liaiii(es  to  be  merged,  and  on  tlic  value 
and  condiiioti  of  these  plaou  ifao  sKiUi  m  the  new  company  will 

be  l>;ised. 


TO  HXAiltXf.  liUiCTlitCl.lXS  -In  the  New  York  Lcgis- 
laiure  Senator  G.  .\.  Dzvis,  has  introduced  a  bill  "to  secure  the 
registration  of  master  electricians."  The  bill  is  now  in  the  hands 
of  the  Senate  Judiciary  Committee,  and  there  is  to  be  a  hearing 
on  it  nest  Wednesday.  Fdmianr  Ji,  at  Albany,  b  applies  to 
any  person  enKaged  in  the  business  of  installing,  erecting  or  rc- 

pairiiijj  plants  for  furnishing  electric  cnrieni  in  buildings,  etc.. 
or  iiisi.-illnig.  plaeiiiK.  altering  or  repairing  wires  an<l  apparatus. 
It  is  propose<l  to  appoint  an  e\ainiiiing  boar«l  of  three  incinhers 
in  each  i-onnty  in  which  there  is  a  city,  which  shall,  upon  profHrr 
oxaniination.  issue  certificates,  of  competency,  and  $J5  is  to  lie 
chnrgeil  for  each  case  No  one  shall  l>e  allowed  to  do  electrical 
work  who  is  not  thus  certified,  anil  each  year  the  charge  of  $2 
is  to  be  made  for  the  renewal  of  the  certificate.  There  is  « 
penalty  fiir  crsteppiiig  the  provisions  of  the  act  of  from  $tb 
to  ^50  fine  or  iTnprisonment  for  from  thirty  days  to  one  year, 
or  both  fine  and  incarceration.  Apparently  the  bill  contains  no 
rtgulatfcum  whatever  for  standardising  the  <|tialiiicatians,  so  that 
the  widest  extremes  of  AtncM  or  imfitnese  conid  prevail  fat  case 
the  measure  became  law.  There  Is  also  no  provision  for  the  com- 
pensation of  the  hoards  of  examiners,  each  of  which  is  to  do 
this  work  in  its  resjiective  coiinty.  .Ml  present  "master  elec- 
tricians'" iire  eligible.  apiHirently.  on  pnxhicing  evidence  that 
they  have  been  engaged  in  the  business  for  five  years  imme- 
diately preceding  the  passage  of  llie  act. 

HICH  SPRED.—Ut.  B.  a.  Behrend.  chief  electrical  engineer 
of  the  Anis-Chalmcrs  Company,  recently  delivered  an  address 
before  the  College  of  Mithaiiics  and  Kngineering  .it  the  Uni- 
versity of  Wisconsin.  Madison.  Wis.,  entitletl  '"High  Speed  in 
.\lorlein  l-jigineering."  ?r  tlii,  lecture  Mr.  Behrend  laid  stress 
upon  the  Minarkahle  chanije  that  has  iM'eii  wrought  <Uiring  the 
past  ten  ye-ars  in  the  field  <if  prime  movers  ami  ■  ict  thai  the 
reciprocatiuK  sleain  engine,  which  held  its  own  for  mci  one  hun- 
dred vears.  has  gradually  yielded,  in  a  mniiher  of  important 
hcldf  of  operation,  to  the  rotating  stciin  turbin ;i  change  so 
radical  that  it  nia>  be  said  to  have  inaugural  1  :  ■  epoch  in 
enghieeriiig.  Mr.  Behrend  discnvscd  the  aniditions  to  be  fnlfiilcd 
for  KT,ippling  with  ihe  difficult  lask  of  designing  machinery  for 
such  high  peripheral  speeds  as  three  and  four  mites  per  miimte. 
and  he  ahiiered  how  roiating  bodies  had  to  be  shaped  in  order 
to  nnifbrmly  distribute  the  stresses  and  minimize  them  so  as  to 
meet  these  conditions.  The  lecture  was  {Hustrated  with  slides 
reprcMiiting  the  stresses  in  rotating  dis<s.  ;i|id  details  of  steam 
turbo. generators  Mr  Hehrend  made  the  statement  that  the  si^c 
of  the  getieraling  unit  in  large  power  jilanls  is  grting  to  increase 
i  oii-.i«|<'r:ibly,  and  (bat  during  ilu-  next  few  ,\f:irs  niiil%  of  from 
lo.ntio  kw  to  J5,(«n  kiv.  wniiiid  for  p-itiiiiials  of  ir.im  lojtxxi 
to  ,i0.ouO  volis.  at.'  bkcly  III  be  installed,  as  the  lileani  tttrbinc 
and  genenilor  lend  tlnins,!M  ,  |i.iriu-ularlv  «e11  to  iimls  of  very 
large  cipocily.  and  units  of  such  capacity  can  he  more  readily 
wound  for  high  potentials. 
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FRANCHISES  IS  HEW  IBRSS.Y .-Tii^  commisMon  w- 
yointcd  by  Governor  Stokes  to  investigate  the  (iwituig  of  fnn- 
diises  to  public  tttilhy  corporatioos  ha*  sntmitted  its  report  to 

the  Legiitature.  The  commission  a(l%-i*es  against  municipal  own- 
ership of  street  rall^^.'iy.,  n  LMniiiifiv:  ■  !ha;  llii;  pnvcr  to  Kraiit 
frandiises  remain  with  iiuniirii):il  iiurlini int-i  -.wA  tiint  :rsn- 
cbises  bt  limitrd  to  a  ptr;r.d  :il  llnrty  •fmc  y<-;ir-,  uiiK".-.  .1  nui- 
jorjty  of  the  citizens  of  a  municipality  vole  to  exle;i<"  ilic  \m\c 
10  .1  periuj  which  shall  not  exceed  sixty-six  years.  Tin-  rrpfirt 
also  advises  that  power  be  given  to  renew  feanchises  ac  Uieir 
«xpintloii  vaA  that  cicfiCMlve  iMMd  inues  be  prohiUmd  hy  law. 

RATE  REGULATION  IN  CHlCAGO.-rhe  Chicago  City 
Council  on  February  8  passed  an  ordinance  fixinn  the  rale  for 
gas  ill  Chicago  at  85  cents  per  ijooo  cu.  ft.  The  rate  has  here- 
tofore been  $i  i  r;itc  wa-  virf.ially  agreed  upon  at  a  con- 
ference belwetii  slit  truuiicil  ci  niiniitoc  and  the  representatives 
of  the  gas  company  with  111':  tiirthcr  uiidrTsta^idms  that  ilu- 
several  points  in  controversy  i»et»een  the  oty  and  the  gas  corn- 
p  iiiy  hr  dropped  The  committee  is  now  turning  it*  attention  to 
electric  hght  rates  and  representatives  of  the  OncaKO  EdiMm 
C6i'.i<*>iny  and  Commonweahh  Electric  Company  are  having  the 
uwiil  difiiculiy  in  showing  the  committee  how  the  maximuin 
doHHBd  of  a  CMtlomef  titflaencet  the  eoit  of  suji|iljiiig  him  with 
a  given  amotint  of  power.  The  cmnpaniea  iaat  year  valmtwijy 
tcilaoeil  (heir  rale  for  Ant  yt  hoiin'  tiie  on  maximnm  demami 
contracla  from  ao  lo  1$  eenu  per  lcw>honr. 

li  ELFARE  irOiUr.'-The  Mew  Yoric  Ovic  Federation  bi-ld 
it*  anniial  meeting  on  Wednesday  evening.  Februarj-  14,  at  the 
Paric  Avenue  Hotel,  New  York  City.  The  subject  for  di<icU5sion 
waa  "Welbic  WoriL"  Members  represeating  the  etuployers,  the 
cmplojpn  and  tlic  public  were  heard.  Chirlea  A.  Moore,  of 
Manabift  Maxwdl  h  Mgore>  bn  bebalf  of  the  employees,  read 
a  paper  on  "The  Duty  of  the  Employer  to  Provide  for  the  Wel- 
fare of  Employes."  H.  H.  Vrecland,  president  of  the  N"ew  York 
City  Railroad  Conipany,  presented  a  paper  on  "What  New  York 
Employers  M.iy  Df'  id  M;<i  ih.'  Xnd.  it  tlir  Employes"  Pa- 
pers were  also  rcid  mi  Ulwif  «.>)  ll  r  rr-.^plMyefs  by  John  Huvler, 
on  "The  Beginning."  and  by  Orrin  S  1  nian.  of  the  .X.itmn.il 
Bi*ciitt  Cf'mpany,  on  "How  W'e  Found  Space  for  Welfare 
Wurl  "  P  .i  crs  were  read  on  behalf  of  the  employes  by  <ix 
rcpmeiitatives  of  labor  organizations,  including  one  by  Timothy 
HciIQ'i  president  of  the  International  .'\ssociatioii  of  Stationary 
Firemen,  on  "The  Needs  of  Stationary  Firemen  and  Hotel  £m- 
plqyca."  • 


A.  I.  E.  R.  IX  C'/.Vt /.VA'.-r;  / — The  lirst  tnonlhly  meeting  of 
the  CiTic;:i:i:iti  chapter  of  the  .\.  I.  E.  K.  was  held  at  the  Grand 
Hotel.  Wednc!day.  Febrtiary  7.  Prof.  C-  W.  Marx,  consulting 
engineer  of  the  new  Sinton  Hotel  of  that  city,  gave  a  talk  on 
"Engineering  Practice .  in  Modem  Hotels."  He  said  he  had 
visited  the  principal  hotel;  and  office  buildings  in  New  York  and 
Chieago  to  see  how  SMCCssfutly  the  reqoiremenls  at  these  places- 
were  met  The  power  plaa<  for  this  hotel,  itidttdtng  lighting, 
power,  heating,  ventilation  and  refrigeratioa,  wtll  coat  over  $>oor 
ooa  The  proposition  was  presented  to  the  loeal  chapter  to  affiliate 
with  the  local  chapter  of  the  American  Society  of  .Architects, 
American  Society  of  Mechanical  Engineers  and  the  Engineers' 
Club.  The  loc.nl  chapter  voted  that  it  was  the  >iensc  of  the  body 
to  favor  the  afRIiation,  The  articles  of  agreement  provided  that 
each  organization  shall  rel,iin  it*  individuality  and  that  all  the 
members  of  the  affiliated  bodies  shall  be  invited  to  the  meetings 
of  each  organization  at  which  professional  subjects  are  under 
•discussion.  It  is  intended  to  tecurc  a  suit.ibic  building  at  which 
all  meetinif*  can  be  held  and  which  *hall  be  .iccessible  to  the 
members  for  informal  meetings,  It  is  further  intended  to  create 
a  library  which  shall  be  available  to  all  die  fflembets.  The  new 
oflieers  of  the  local  diiqiter  are  as  follows:  Mr.  C  Su  Reno,  chief 
engineer  of  the  Triumph  Electric  Company,  president:  Mr.  A.  G. 
WesfHhg,  engineer  of  the  Ballnck  Qecirk  Manufacturing  Com- 
pany, vicc-preeident:  Mr.  Laurent  Lowenberg.  of  the  Reliance 
Engineering  Companv.  jtecrctary  and  treasurer. 


NEW  YORK  ELECTRICAL  SOCIETr^Tht  next  meetmg 
of  the  New  York  Eleetrieal  Society  will  be  hdd  oa  tbe  evtainK 
of  February  n  at  the  Edison  Auditorium,  44  West  Tweaity* 

seventh  Street.  Mr.  Robert  T.  Lozier  will  lecture  on  "The  Fun- 
li.imLiiT.il  i":  ins'i|i^'-.  nf  Kiigines  and  O.is  Producer?."  He 

wilt  gnc  jMMly»u»  ui  the  gases  used,  of  the  products  of  com- 
bustion and  the  distribution  ol  loiaeli  and  nMe  the  best  pointa 

of  foreign  practice. 


XElf  RP.SISTA\CC  MATER1AL.~\  patent  granted  Feb- 
ruary 6  to  .Mbert  L.  Marsh  describes  an  electric  resistance  ma- 
terial which  is  daitned  to  be  particularly  high  in  resistance,  with 
a  melting  point  exceeding  that  of  copper,  and  which  may  iw 
easily  drawn  or  otherwise  shaped  to  fonn  durable  ^«iisluiee 
stripSt  wires,  etc  The  material  eontists  ol  an  allogr  of  prefenfaiy 
leas  than  per  cent  chraminm  and  more  thaa  7$  per  cent  ol 
nickel.  A  metal  alhiy  consisting  of  is  per  cent  ehniminm  and  88 
per  cent  nickel  drawn  into  a  Na  a6  B.  &  S-  wire  is  stated  to  have 
a  resistance  of  about  2.'S  ohms  per  foot. 

WOkKMES'S  l\Si  K.hSCh.—TiK  I.  S.  Bureau  of  Labor 
is  preparing  a  report  covering  the  various  systems  of  working- 
men's  insurance  and  employers'  liability  Iwth  in  this  country  and 
abroad.  The  report  will  cover  insurance  against  sickness,  acci- 
dent, disability,  old  age,  death  and  unemploytnettt  In  this 
connection  it  it  endeavoeinf  lo  aecme  infgrmatmn  conceming 
the  existence  in  the  Uniled  States  of  what  are  usually  known  a* 
estafaiishmem  funds— that  is,  mutual  relief  Or  insurance  funds 
organized  and  maintained  by  the  employees  of  an  industrial  estab- 
lishment, or  relief  fwnds  supported  either  wholly  or  in  part  by 
the  employers  themselv.  s  Ir  i~  'ii--rt<  d  tn  (ilfi.nn.  v,licrc\«'r 
p«issiblf,  copies  of  constuuiiuii*,  luies  ami  by-lsu'..  lil.ii.k  ccrtiti- 
catc  forms,  and  ^ny  other  matter  relating  to  fund-,  uf  tliis  char- 
acter. In  tbe  absence  of  other  data  the  nanic  and  location  of 
enaiilislunents  in  which  such  funds  exist  are  desired." 

W,V  .  WPn.  lL  TOCONSI  MER.S  -My  inleresling  appeal  was 
made  last  week  to  its  cttsloraers  by  ih«  Trenton,  Mo„  Gas,  Light 
ft  Power  Company.  The  facts  are  set  forth  in  the  document 
itseU  as  foilowa:  "Some  weeks  ago,  thb  eontpany  propoaed  to 
the  mayor  and  city  conndl  that  fiiey  select  a  eommiaiioa  con- 
sisting of  two  Or  three  of  its  members,  and  a  like  ntunber  of 
private  light  consumers,  and  Hiat  this  committee,  together  with 
one  representative  from  the  light  company  enter  into  a  five-year 
contract  not  only  for  street  lighting,  but  for  the  private  consum- 
ers, as  well.  Since  then  the  city  (i:-  sctn  tit  Hi  inter  into  a 
contract  with  us  v>'ithnut  taking  th  i  ortcr,  .i:id  vm-  huve  decided 
to  make  our  consumers  the  t  i'luMiig  prr.position :  Fir^t.  that 
they  shall  select  a  committee  oi  three  ol  the  rctjr'--<-nt;\'iv<.-,  hon- 
orable, business  men  of  Trenton,  This  commitlei-  ^h:C  lie  em- 
p<iwercd  with  authority  to  contract  with  us  for  five  years,  and 
sh.ill  h.-ivc  power  to  represent  the  light  consumers  of  Trenton  as 
a  whole.  There  shall  be  nothing  bindtnc  on  tlie  individual  con- 
sumers, however,  and  th^  shall  be  free  to  discontinne  their  aef» 
vice  at  pleasure.  It  shall  he  the  duly  of  tibia  cdounlttce  to  k- 
vMligale  all  phases  of  the  light  question  and  to  investigate  and 
pfocnre  statistics  and  statements  of  what  other  towns  are  diMng, 
anA  the  prices  they  arc  making,  whether  or  not  the  meter  propo- 
siiion  is  to  t>e  recommended  uiii\r  i-,iny  or  in  part,  whether  or 
not  the  large  consumer  is  entitkd  to  ,)  lower  rate  than  the  small 
consumer,  whether  it  would  be  best  to  have  a  summer  rate,  and 
a  c<)rres|>ondingly  Inwcr  rale  for  the  different  seasons 
of  the  year.  And  it  shall  be  the  duty  of  this  committee  to  be  a 
Standing  grievance  committee  who  shall  obtain  sonve  knowledge 
of  electric  wiring,  and  shall  be  in  position  to  make  recommenda- 
tions and  meet  all  emergencies  tvhicb  might  arise  in  the  future. 
To  this  end.  we  will  agree  to  make  the  above  contract,  and  that 
the  committee  appointed  shall  investigate  the  lighting  rales  and 
the  general  lighting  busfaiesa  of  other  towns  in  this  State,  and 
this  company  wil  agice  to  pay  all  expemet  of  tUa  Investi- 
gation, and  to  contract  on  a  basis  not  to  exceed  the  average  of 

the  towns  selected  and  agreed  upon.  Or.  in  other  words,  we 
will  agree  to  make  a  contract  based  on  the  recominciid>iiii>n 
nf  this  committee  which  roit  shall  select." 


.  ij  1.  d  by  Google 


ELECTRICAL  WORLD. 


V<K.  XLVII.  No.  r 


GRINDELWAIT'  KOAD.—  \)\t  Swiss  Kedrral  Giuncil  hai 
submitted  a  bill  lo  the  National  Legislature  for  building  an  elec- 
tric flilraad  from  Grindcnwald  lo  the  viiper  tfaeier. 

IOWA  TELBPHOm  ASSOC! ATIOS.-Tht  next  meeting 
of  the  Iowa  Telephone  Association  will  be  held  at  the  ChasB* 
berlain  Hotel,  Dcs  Moines,  on  March  tj,  14  and  15.  Mr.  Cbarle* 
C  Decring,  Boone,  Iowa,  is  tecretaqr  of  the  asMciidBn. 

SNOW  TEST  OF  LOCOMOTIFB^-^Bkanc  Locomotive  No. 
6000^  baill  Ibr  llie  New  Yofk  Ceattil  in  comcetion  with  its  clee- 
triScation  plain  m  wd  around  New  York  Gty,  waa  given  a 
mow  te»t  test  week.  With  eighteen  inches  of  snow  oa  the  level 
and  many  bage  drifts,  the  engine  plowed  through  AiB  easily 
and  made  gpod  apeed.  No  diflieulty  was  encouiitered  with  the 
third  rail. 


THE  DENVER^  JdUNlCJPAL  OWtiERSHJP  LEAGUE 
propoiei  to  preaa  the  iarae  of  misndpal  ownership  at  th*  next 
dty  electka.  The  League  alao  promises  to  submit  ordioaiicet 
rcgulstitig  the  rates  which  may  be  charged  private  consumers 

by  the  light  companies  and  other  poblic  utiKltes.  It  is  said  that 
the  Lacombe  electric  li|iht  plant  can  be  pnrcbased  on  March  i 
for  $■  50.(100,  and  there  seems  to  be  a  very  Strang  sentiment  in 

favu!  oi  Its  purchase  by  the  city. 


POWER  MOTORS  ON  CAR  LINES.— Ix  may  not  be  gen* 
cnHy  known  that  tn  several  of  the  German  cities,  contniy  lo 
American  practice,  potrer  motors  are  connected  to  the  street 
railway  systems.  It  is  stated  that  in  the  city  of  Dresden,  for 

instance,  350  motors  of  a  total  of  i.gou  h]>  ,-irc  thns  connected,  in 
spite  of  what  would  appear  to  be  iht:  large-  and  iiKvitable  varia- 
tioos  in  the  vollage. 


ELECTRIC  LIGHT  IN  r.W.lCU.iy.-V.  S.  Consul  Ruffin. 
cf  Asuncion,  transmits  a  ^py  of  the  recent  act  of  the  F^ra- 
goayan  Congress  calling  for  bids  for  the  electric  lighiiiv  of  the 
capital  city  and  lor  motive  pOwcr.  The  city  dcdaioa  lO  give  the 
lighting  over  to  a  priratc  company  i*  thus  rescinded  and  the 
city  ord'.rct!  ( j  ask  for  public  biil«.  which  will  be  opened  April 
3.  Tbii  wui  jfforil  an  opp<irtiiniiy  not  only  to  American  con- 
tractors, but  for  tlc  itiii  njiplijinces  for  buildings  and  industrial 
plants  as  well.  The  complete  translated  text  of  the  electric-light- 
ing law  can  be  examined  at  the  Imrestt  of  manufactoreai  Wash- 
ington. 

PACIFIC  XORTini'EST  SOCIETY  OF  ENGINEERS^ 
At  the  February  meeting  of  this  society  a  paper  wa*  read  by  C 
Kdward  Ma(nui->^iiii,  a-^^tinit  jir.  .i>  .  ,  .  ,i  ,  l.-.  tr-i-.-i"  <'nt:ineering 
in  the  Unj%fr»ily  jt  Wa.-liingi.'r  .ntiiU-l  Rixcm  Development 
in  Klectrical  Engim-ering."  Thr  y.t-nr  dealt  very  largely  with 
the  .idvantagcs  afTordcd  by  alternating  single-phase  currents  for 
heavy  trafhc  on  suburban  lines,  and  was  discussed  by  Elbert  O. 
Allen,  electrical  engineer  for  the  Seattle  Electric  Company;  II. 
Day  Hanford,  formerly  superintendent  of  construction  of  the 
Indianapolis  initTurban  Railway  Company:  Cyrus  A.  Whipple, 
dectrieal  enjineer  at  the  Puget  Somul  Navy  Yard,  Bremerton, 
Wash,  and  Vf.  S.  Wheeler,  Inspector  of  franchises  for  the  city 
of  Seattle. 


PROPClSEII  I  Snnn  status  C.UU.I.  -M  a  bill  intro- 
dnecd  at  \V'a*hinglon  by  Congressm-m  \V.»iigor.  oi  Pt  iinsylvania, 
tccomes  a  law,  ihc  Government  will  embark  m  the  telegraph  and 

cable  husinCSI  In  the  West  Indio     The  hill  appropriates  ll^OOIl!,- 

000  to  constmet  a  cable  from  Weu.  Fla..  to  Cuantanamo^ 
Cuba,  and  thence  to  the  canal  Mne  on  the  latbmos  of  Panama. 
A  branch  line  from  Guantanamo  to  Forto  Rko  la  also  provided 
for.  The  commercial  rate  is  fixed  at  not  1e<s  than  40  cents  a 
word,  and  reduced  rates  made  for  prt'^s  nialier  The  Govern- 
ment has  already  done  «  great  deal  of  Signal  Corps  cable  work 
in  die  PMIipphies. 


HARNESSISG  X! AGAR. -I. -Mr.  D.  \V.  Marvin,  in  i  leiier 
to  ih«  N'«w  Vork  !\ni,s.  oil  "preierving"  Xiaga»a  I'alli,  iays; 
"1  believe  that  tlu-  utr<  lunued  for  the  use  of  man  in  his 
evolved  state,  and  that  now  is  an  appropriate  lime  to  utilize  them. 
Every  year  they  arc  wearing  away,  and  there  is  no  way  to  Mvc 
the  greatest  power  in  the  world  but  to  stop  the  overflow.  If  we 
use  the  waicr  we  save  the  fails;  if  we  do  not  use  the  water  we 
lose  the  falls.  We  have  arrived  at  this  point  in  the  progress  of 
the  arts  and  sctetKCS  that  we  are  able  to  utilize  this  great  power 
for  the  good  of  aankind.  Coal  and  gas  will  in  »  few  years  be- 
come scarce  and  expensive.  Electricity  is  the  only  power  dmt 
can  take  the  phee  ai  ttiese."  As  a  matter  of  fact,  a  good  deal 
of  water  might  be  taken  from  the  falls  without  'losing"  them. 
With  less  water  going  over  (he  brink  they  will  more  slowly 
develop  into  the  rapids  already  forming. 


IMTIATI.VC  FJF.CI'KICAL  APPAKATIIS—A  novelty  io 
the  way  of  iiivcn;n  ii  is  the  Mibjcct  'A  :i  pcitiMit  isMicii  I;ist  week, 
the  device  described  being  an  iiiiiiating  apparatus  to  be  u^d  in 
initiating  candidates  to  membership  in  secret  organisations."  A 
casing  having  the  appearance  of  a  book  has  a  portion  oi  the  top 
cover  pivoted  so  that  it  may  be  revolved  through  180*.  On  tile 
outer  side  of  this  cover  is  inlaid  the  emblem  of  the  organizatioa 
and  on  the  reverse  side  is  similarly  inlaid  a  device  "symbolic  of 
the  principle  or  viitiie  which  it  is  the  object  and  aim  of  the  socic^ 
to  promoic^— each  plate  being  illiNninaicd  by  a  small  electric 
lan^i.  In  an  inleiior  case  is  a  cartridge.  When  the  candidate 
for  initiation  places  his  hand  upon  the  book  a  bntton  is  pushed, 
the  cartridge  is  fired  and  a  spring  instantaneously  carries  the 
seclioD  of  Ud  through  180",  ilms  apparently  transforming  the  illu- 
minaled  "emblem"  into  an  illuminated  "i^ystic  lymbol." 


TIlEClUC.iCO  SUBli  AV  .s  rci:-.-,rkalile  for  showing  .v'-.u 
clectricily  can  do  underground  ist  irciglu  haitlage  as  (he  New 
York  Interborough  is  in  demonstrating  what  electricity  can  do 
with  passenger  traffic  In  a  few  weeks  the  Chicago  Subway 
will  be  ill  full  operatioa.  Ky  jnly  ),  the  president  says,  it  will 
be  handling  30^000  tons  of  freight  daily  and  earning  «t  the  rate 
of  ISiMOtOOD  net  per  year.  The  mininmm  estimate  of  the  earn- 
ing capachy  is  la  per  cent  on  the  full  amount  of  the  slock,  ae- 
eording  to  official  figures.  There  has  keen  spent  in  the  extraor- 
diaaiy  undertaking  $17,000^000  in  consimciion  and  $3^,000 
or  more  in  equipment,  while  its  entire  cost  exceeds  $20,000,000. 
not  one  dollar  of  which  is  Chicago  c.ipilal.  Tlie  tunnel  base 
is  small,  7  ft.  6  in.  high  and  6  ft.  wide  The  franchise  covers 
practically  the  entire  city.  It  is  no;  iiil< nd.d  to  irr;.  ii-.ylliiiig 
but  frneht.  but  there  is  plenty  of  room  iur  n  ii.is-tiit;<  r  ^tiliu  jv 

abOVr  V--I-  plr^cilt   ■.until  I.  which  i*  40  ft.  belOv.    \\\<-  r.'v  ii;('.imi, 

an  aveiai;'  'A  ft.  below  the  city  streets.  The  freight  cars 
are  built  tr  tit  tlir  warehouses  and  storerooms  they  CBter,  and  CM* 

Iw-  t.-iVfn  up  by  elevators  to  any  story. 


NATIONAL  ELECTRIC  UGHT  ASSOCIATION^thie  aa- 
mial  convenlioa  of  the  National  Eleclrie  Light  Asioeiatioii  will 
be  bdd  at  Atlantie  Gty  on  Jime  s.  <k  7  and  8.  The  meeliaf  hail 
will  be  in  the  small  audiiorhim  of  Young's  Pier,  and  (he  large 
exhibition  room  on  the  front  of  the  pier  has  been  secured  for  the 
exhibits  of  the  associate  members.    The  present  programme  is 

;il  Opfil  thf  (txhlbiliiill  llnil  'i-i  ^^^lt-<l;|■,■  rvfuirlK,  !o  llf'ld  1  rrccp- 
lii'ti  ;itid  b  ill  in  the  ,kw  tUinht  ::T.  'in  ']"llt■^f:^^-  cvniinic.  jud  a  H:in- 
iliirt.  :i;  wliii".  will  be  pre»«'iit  ;hi-  (■■i..v..-riii.r  ni  thf  Stiitc  aiiJ  many 
other  iiotabies,  on  Thursday  evening.  ••^  pan  of  the  eiiteriain- 
ment  of  the  ladies  will  consist  of  a  trip  to  Philadelphia  in  a 
special  car,  lunching  at  the  Bellevuc-Stratford,  and  returning  in 
the  late  afternoon.  The  entertainment  of  the  members  will  be 
confined  to  other  than  meeting  hours,  as  it  is  intended  that  this,  - 
like  alt  nccnt  ones,  dull  be  a  worldng  oonventkm.  A  featnf* 
of  the  banquet  will  he  the  cooking  of  the  menu  by  dcctrte  cur- 
rent This  is  now  beiag  erfanccd,  and  it  is  expected  that  all  tli« 
pimainent  manuftiictwera  of  dectrical  hcatfaig  devices  will  take 
part  The  attendance  during  the  last  two  conventions  has  been 
about  UW,  and  it  is  erpeclcd  that  .Atlantic  City  will  iiu-re.Tse 
the  number  to  not  less  than  .2,000.  It  is^  hoped  that  a  go.-i(]  many 
ladies  will  be  in  attendanee. 
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The  Burlington,  Vt..  Municipal  Electric  Plant. 

BURLI.VGTOX,  Vermont,  has  recently  heKU"  I"  ofwrate  the 
hrgcvt  municipal  electric  plant  in  that  State,  for  both  street 
and  cuminercial  lighting,  in  cunipetilion  with  the  private  gai 
and  eirctric  supply  corpunition  there.  The  new  municipal  gen- 
enttng  station  is  ItKated  close  tn  the  piimpnig  station  of  the 
city  water  supply  system,  on  the  shore  of  I.akc  Chaniplain.  near 
Lake  Street,  and  the  steam  railway,  and  jx-rhaps  one  mile  from 
the  business  center  of  Burlington.  .\t  this  location  the  city  has 
a  wharf,  and  the  supply  of  coal  comes  mainly  or  entirely  hy  boat. 
Water  for  condensing  and  also  feed  water  for  the  l>i)ilcrs  is 
ptimped  from  the  lake.  The  steam-driven  electric  ettuipment  is 
boused  m  a  one-story  building  with  basement  under  the  engine 
room  rtiKir.  solid  brick  walls,  and  a  timber  rcnif  covered  with 
tar  and  gravel.  In  the  Ixiiler  room,  which  is  on  the  lake  side  of 
the  station,  and  whose  floor  it,  about  on  a  level  with  that  of  the 
basemetil  under  the  engine  room,  there  are  two  hori/iontal  water- 
lube  boilers  with  a  nominal  rating  of  150  hp  each.  Connected 
witli  these  boilers  jv  an  induced-draft  plant  ai'd  an  econnmi/er. 

Each  Ixjiler  is  rated  on  the  l>asis  of  JO  lb.  of  water  at  I0O°  F., 
tonverted  to  steam  of  70  lb.  gauge  pressure  per  hp-hour;  there 


In  the  engine  nK>ni  of  the  siatioit  are  two  horuontal  tandeia 
compoimd  engines,  operatetl  condensing  and  rated  for  JOO  hp  each 
with  steam  at  140  lb.  per  s<piare  in.,  and  a  vacuuin  of  J(>  in., 
at  2$7^.p.m.  Under  the  contract  for  these  engines  they  are  lim- 
ited 10  19  lb.  of  steam  at  full  load,  ly'  j  lb.  at  half  load,  and  Jl'/i 
lb.  at  one  quarter  load,  per  hp-h<nir,  under  the  conditions  nanted 
above.  The  speed  of  each  engine  musr  not  vary  more  than  I'/j 
per  cent  al»ove  or  lielow  the  normal,  and  the  fly-wheel  action 
must  l>e  such  that  the  displacement  of  a  direct  connected  arma- 
ture will  not  exceed  t/yb  part  of  ihc  angular  distance  Inrtween 
adj.icent  poles,  at  any  time. 

Direct-connected  to  each  of  these  two  engines  is  a  i25-kw, 
jjoo-volt,  60-cycle.  three-phase  alternator  of  the  internal  revolv- 
nig  magnet  type.  On  a  power  factor  of  go  to  100  per  cent  each 
alternator  i*  required  to  have  an  efficiency  of  t)i  per  cent  at  full 
load,  QO..S  at  three-quarters  load,  and  87.5  per  cent  at  half  load. 
The  efficiency  here  indicated  is  that  calculated  from  the  meas- 
ured resistance  of  the  electric  windings,  and  from  the  meas- 
ured power  required  for  core  losses.  After  24  hours  of  operation 
at  2,j{oo  volts  and  31  amperes  per  terminal,  the  permissible  rise 
•  if  generator  temperature  is  put  at  40°  C.  Change  in  voltage 
at  each  generator  may  not  be  more  than  7  per  cent  when 


^^^^ 


Fi&  I. — View  of  Enci.ne  Room  of  Bltblincton  Municipal  Flasc. 


moit  be  at  least  10  sq.  ft.  of  heating  surface  and  not  less  than 
1/65  nor  more  than  1/35  as  much  grate  surface,  per  rated  horse- 
power. The  induced  draft  equipment  includes  an  engine-driven 
fan,  flues  and  a  steel  smokestack.  When  the  load  is  joo  hp  the 
induced  draft  outfit  is  required  to  burn  15  pounds  of  1,^,500  heat- 
ooit  coal,  and  with  a  load  of  400  hp  20  pounds  of  this  coal 
mmi  be  burned,  per  square  foot  of  grate  area,  per  hour.  In  the 
economizer  the  specifications  rc<|uire  that  the  temperature  of 
feed  water  be  raised  from  too  to  200'  V.  by  the  reduction  of  the 
temperature  of  the  flue  gases  from  the  .100  hp  lM)ilers  from  550 
to  300°  F. 

In  the  condensing  and  feed  water  outfits  arc  one  jet  condenser, 
two  duplex  feed  pumps,  and  one  air  pump.  With  injected  waty 
at  a  temperature  of  50"  F.  the  condenser  is  required  to  maintain 
»  vacuum  of  26  in.  of  mercury  while  con<lensing  ^..soo  pounds 
of  steam  per  hour.  The  duplex  air  pump  with  this  condenser 
is  capable  of  delivering  400  gal.  of  water  per  minute  when  its 
temperature  is  100°  F.,  with  steam  pressure  of  150  lb.  and  a  pi.ston 
speed  of  not  more  than  60  ft.  per  minute.  Each  of  the  two  boil- 
er feed  pumps  is  required  to  deliver  20  gal.  of  water  per  minute, 
at  100°  F.,  against  150  lb.  pressure  per  square  inch,  when  work- 
ing imder  steam  at  this  pressure. 


the  entire  load  is  thrown  ofT  or  on,  with  constant  speed  and  sep- 
arate excitation. 

At  the  end  of  each  engine  shaft,  near  its  generator,  there  ii  a 
direct  connected  55  kw.  125-volt  exciting  dynamo,  which  thus 
operates  at  257  r.p.m.,  like  the  engine.  The  exciting  dynamo* 
are  cotnpound-wound.  On  a  gallery  floor  above  a  space  in  the 
rear  of  the  switchboard,  in  this  station,  there  are  three  constant 
current  transformers,  each  designed  for  two  circuits  of  50,  6,6 
amp.  enclosed  arc  lamps,  giving  a  capacity  uf  100  such  lamps  per 
transformer.  These  transformers  are  of  the  air-cooled  repulsion 
coil  tyi>e.  each  being  designed  to  maintain  currents  of  6.6 
amperes  in  the  two  secondary  circuits,  while  the  primary  circuit 
is  connected  to  one  phase  of  a  2.,VK>-volt.  (jo-cycle  generator.  An 
efficiency  of  gfi  per  cent  at  full  load  and  02  per  cent  at  half  load 
is  specified  for  these  transformers.  For  operation  under  full 
load  during  12  hours  the  rise  in  temperature  of  these  constant 
current  transformers  is  fixed  at  55°  C.  Arc  lamps  for  use 
with  these  transformers  were  required  to  have  a  total  voltage 
of  76  and  an  arc  voltage  of  72  each,  with  a  consumption  of 
430  watts  at  85  per  cent  power  factor. 

At  some  distance  from  that  outside  wall  of  the  station  which 
is  nearest  to  the  generators,  a  gray  marble  switchboard  of  seven 
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panels  is  mounted  in  a  steel  frame,  and  carries  (he  switches  and 
instrumenis  for  two  threc-plia-ie  g'^'i'^fat"''*.  ■'■'x  .'series  circuits 
for  the  constant  current  transformers  and  the  street  lamps,  one 
three-pha<ic,  2,300-volt  lighting  circuit,  and  one  power  ^rcuit 
of  like  phase  and  voltance.  The  connections  are  such  that  the 
two  griK-rators  may  be  operated  independently  or  in  parallel. 
Each  generator  panel  has*among  other  instruments  a  triple-pole 
double-throw  oil  switch,  three  ammeters  for  the  three  phases  of 
the  generator,  and  one  voltmeter  with  plug  connections  to  give 
the  voltage  on  each  phase.  On  each  arc  lighting  panel  there 
is  an  ammeter  for  each  constant-current  circuit,  and  a  double- 
pole  oil  switch,  besides  the  six  plug  swiiclies.  Lightning  arresters 
are  provided  for  every  circuit  leaving  the  station,  and  are  mounted 
on  one  of  the  walls. 

The  erection  of  the  station  building  on  land  owned  by  the 
city,  and  its  complete  equipment  including  all  of  the  .ipparatus 


next  300  kw-hours  or  more  per  month.  For  joo  kw-boan  per 
month  the  average  charge  is  thus  8.66  cents,  and  for  600  kw- 
liourN  per  month  the  averag-  charge  is  7.u  cents. 

The  rates  of  the  former  private  companies  in  Burlington  were 
10  cents  per  kw-hour  for  less  than  lfi6  kw-hours  per  month, 
9  cents  for  less  than  m  kw-liours  per  month,  and  7.5  cents  for 
less  than  666  kw-hour«  per  month,  and  6.5  cents  for  more  than 
666  kw-hours.  On  the  basis  of  these  figures  the  rates  for  elec- 
tric lighting  from  the  municipal  plant  appear  to  be  lower  (o 
some  small  cmsumers  and  higher  to  large  consumers,  than 
those  previously  made  by  the  supply  company,  as  follows : 

Cas  AMn  Kt.»rTtir  SrrM.v  CnvrAMr. 

tb«n  i6ti  kw-himrs  ninnihly  m  10  cenl*. 
..      .,  ..  ..  ,  .. 

-    666      ■•  ••  J.5  " 

Owr    ••    66«      •■  ••  <^ 

MfMicirAL  PlaMT. 
100  kw-lKHirt  oioatbly  9  ■o.o  etntt. 

"      ;!  i: 

MOO  9.0 

JOO      "  "  S,6t  " 

too      "  St  over  "        •'     7.JJ  " 

.\ffer  the  plant  was  ready  for  operation  exhaustive  tests  were 
made  by  the  consulting  engineer  and  a  large  corps  of  students 
from  the  University  of  Vermont.  Several  days  were  occupied 
in  these  tests  and  all  of  the  apparatus  was  tested  to  i^s  fullest 
capacity  and  found  to  meet  the  speciBcalions  in  all  details.  Mr. 
C.  \V.  Taggart  is  superintendent  of  the  municipal  electric  plant, 
and  Mr.  \V.  H.  Freedman  acted  as  consulting  engineer  in  its  con- 
struction. 

The  general  contractors  for  the  station  building  and  its  equip- 
ment were  Bellman  &  Sanford,  of  New  York  City.  Boilers  named 
,il>ove  ,irr  of  the  .Vtlas  make,  the  induced  draft  equipment  is 
from  the  Sturtevant  works,  as  is  also  the  economiier.  The 
pumps  and  condenser  are  of  Snider-Hughes  make.  Water- 
town  engines  arc  used  in  the  generating  sets,  and  the  alter- 
nators connected  to  these  engines  were  made  by  the  Crocker- 
Wheeler  Co.  The  constant-current  transformers,  switchboard 
and  arc  lamps  are  Westinghouse  iirodncis. 


no.  3.— ONE  or  THE  THIIEE-PM.\SE  ALTERS  .MORS. 

above  named,  together  with  the  erection  of  the  lines,  poles  and 
318  arc  tamps  on  the  streets,  were  all  covered  by  a  single  contract, 
in  which  the  total  money  consideration  was  $5J,3i8.<)0. 

On  April  ji>.  1905,  the  plant  was  started  for  street  lighting 
tervicr  only,  and  almul  November.  1905,  it  began  to  do  commer- 
cial lighting.  M  this  time  the  plant  ha»  connected  about  l.ooo 
commercial  incandvMrent  lamps  of  16  nominal  candle-power,  and 
six  commercial  arc  lamps  on  the  series  circuits.  It  is  stated 
that  the  demand  for  the  municipal  lighting  service  is  at  present 
in  excess  of  the  extent  and  capacity  of  the  commercial  circuit. 

Clearfield  coal  is  used  in  the  generating  station,  at  a  cost  of 
$J-90  per  ton.  l-'our  men.  two  engineers  and  two  firemen,  oper- 
ate the  electric  station  14  hours  daily,  working  ij-hour  shifts, 
and  this  is  the  only  litbor  employed  regularly  at  the  sta- 
tion. Each  engineer  receives  $2.50,  and  each  fireman  $2  for 
12  hours  work,  so  that  the  regular  labor  item  at  the  station 
amounts  to  $q  per  day  or  $.1,385  per  year.  Besides  the  four 
men  just  mentioned,  the  regular  managenirnt  and  operation 
of  the  municipal  system  includes  at  present  the  services  of  a 
superintendent  .ind  a  lamp  trimmer.  The  wages  of  these  per- 
sons are  not  slated.  In  addition  to  this  regular  operating  force, 
there  are  ii<iw  »cveral  linemen  employed  in  the  construction 
of  eoMwnercial  circuits  and  the  installation  of  lamps.  What 
rate  of  wages  is  paid  to  (he*e  linemen  was  r»ot  learned. 

For  commercial  service  the  rales  of  the  niunicijial  electric 
plant  as  fixnl  by  city  ordinance,  include  reneual  of  incandescent 
lamps,  and  are  the  same  to  all  consumers  under  like  conditions 
as  to  amounts  of  energy  used  per  month.  These  net  rate«  are 
lo  cents  per  kw-bour  for  the  first  loo  k» -hours  consumed  pc 
month,  8  cents  for  the  next  aoo  kw-hmirs.  and  6  cents  for  the 


Commutation  in  High-Speed  Generators. 

.•\  recent  issue  of  the  Ijondon  ElfflriclaH  gives  an  abstract  of. 
a  lecture  delivered  by  Prof.  S.  P.  Thompson  at  the  Society  of 
Arts  on  January  35.  in  which  he  outlined  the  reqniremenis  of 
turbo-dynamos  for  continuous  current.  The  lecturer  ptiinted  out 
that  one  of  the  chief  factors  determining  the  al>sence  of  sparking 
is  the  duration  of  the  period  of  coinmutalion.  It  was  shown 
how  Ihe  introduction  of  the  carbon  brush  had  made  all  the 
difference  between  success  and  failure  in  this  direction,  for  "nat- 
ural commutation"  was  made  possible  within  wide  limits  of 
working  only  by  the  peculiar  properties  of  the  contact  resistance 
of  carbon  and  copper  The  lecturer  was  emphatic  in  his  con- 
demnation of  the  method  sometimes  proposed  of  putting  re- 
sistance in  Ihe  connections  between  armature  coils  and  commu- 
tator, which  was  clearly  proved  to  have  no  effect  on  sparking. 
The  subject  of  forced  commutation,  although  of  greater  im- 
portancc  in  high-speed  machines,  was  not  so  fully  dealt  with, 
Ihe  N)K*aker  showing  briefly  the  way  in  which  difficulties  at 
high  peripheral  speeds  had  been  overcome  by  providing  atix- 
iliary  poles,  which  produced  an  opposing  flux  at  the  right  mo- 
ment to  accelerate  the  reversal  in  the  arnLiture  coil.  It  was  men- 
tioned how  Ihe  introduction  of  auxiliary  commutation  poles  had 
improved  these  machines,  but  ito  reference  was  made  to  the 
remarkably  ingenious  system  used  by  Parsons  until  comparatively 
recently,  when  he  caused  the  brushes  to  be  shifted  at  different 
loads  by  variations  in  the  initial  sleani  pressure.  Referring  to 
the  possibility  of  using  carbon  brushes  alone  up  to  peripheral 
speeds  of  7,000  ft  to  9,000  ft.  per  minute,  the  lecturer  described 
the  new  Morganilc  brush,  which  not  only  had  different  resistance 
ill  llic  longitudinal  and  tr.msverse  directions,  but  li.nd  a  higher 
resistance  at  the  trailing  than  at  the  leading  portion.  There  is, 
however,  another  method  of  dealiuK  with  the  question,  and  that 
is  the  use  of  "hon»o-polar"  machines,  in  which  there  is  no  com- 
mutation at  all. 
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Warren  and  Jamestown,  O.,  Railway  Power  fi*"*'  '"^'aiicJ  for  the  puri*><e  of  regulation  to  assist  the 


Station. 


old  gas  engine  plant 
The  new  generating  plant  consists  of  two  Westlnghousc  gas 


A PLANT  of  exceptionally  modern  design  and  e<|nipment  is 
that  recently  erected  at  Stoneham,  near  Warren,  Ohio,  to 
supply  power  for  the  needs  of  the  Warren  and  Jamestown 
electric  railway  system.  The  system  comprises  a  singlc-phaie 
railway,  22  miles  long,  between  Warren  and  Jamestown,  and  the 
Warren  city  lines  comprising  9  miles  of  single  track  with  7 
cars  in  normal  service.  The  latter  is  a  direct-current  system  and 
formerly  had  its  own  Rcnerating  plant.  The  particular  interest 
of  the  plant,  aside  from  its  single-pha^e  railway  feature,  is  that 
it  uses  gas  engines  exclusively  for  driving  the  generators.  Power 
for  the  alternating-current  line  is  transmitted  at  22,000  volts, 
which  at  points  Incalcd  about  one  and  one-half  miles  from  the 
two  termini  is  reduced  to  3.300  volts  and  further  reduced  within 
the  city  limits  of  Warren  and  Jamestown  to  550  volts.  In 
Warren  the  alternating-current  trolley  line  for  the  interurban 
service  parallels  the  city  scr\icc  direct-current  trolley  line. 

For  the  generating  plant  the  old  city  railway  power  house  at 
Stoneham  was  utilized  and  greatly  enlarged  for  the  reception  nf 
the  new  machinery.  Owing  10  the  abundant  supply  of  cheap  fuel 
gas  in  the  neighborhood,  it  was  decided  several  years  ago  to  ex- 
periment with  gas  power  for  running  the  city  $)'*tem,  and  the 
results  obtained  were  so  satisfactory  that  it  was  decided  to  use 
gas  engines  exclusively  in  the  modern  plant  just  completed.  The 
old  gas  engine  plant  is  still  maintained  as  a  reserve  in  case  of 
emergency,  and  consists  of  a  3ao-hp  vertical  type  Westinghouse 
gas  engine,  which  was  installed  to  drive  a  double-current  gen- 
erator, the  machine  first  supplying  the  direct-current  city  load 
and  later  the  alternating-current  interurban  road  until  the  main 


no.  I.— GENOIAL  VIEW  riATFORM  SIDE  OF  ENGINE. 


power  units  could  be  placed  in  service.  This  machine  is  rww 
employed  as  a  rotary  to  good  advantage  for  supplying  the  city 
with  direct  current  from  the  main  alternating-current  plant  In 
case  either  side  of  the  alternating  or  direct-current  plant  requires 
assistance,  this  machine  will  be  belted  to  a  reserve  engine  and 
operate  either  as  a  direct  or  an  alternating-current  generator. 
A  i5o-amp.-hour  storage  battery  assists  in  absorbing  the  fluclua- 
lions  of  the  city  load.   It  Aoats  on  the  s>HttMn  without  a  booster 


riG.  J.— DETAlt.  VIEW  OF  CENiai.\TO«  EKB. 

engine  units  with  space  for  a  third  of  equal  size,  the  rating  being 
260  kw,  or  470  brake  hp  nominal.  These  are  of  the  jingle  tandem 
type,  which  was  .idopted  in  place  of  the  twin  tandem  in  order  to 
give  greater  flexibility  of  operation.  The  units  are  without  spring 
couplings  between  engine  and  generator,  and  operate  in  parallel 
•  111  ihc  station  load  precisely  in  the 
*anie  manner  as  an  ordinary  steam- 
driven  unit 

.A  noteworthy  feature  of  the  plant 
is  its  ability  to  cope  with  the  violent 
riuctu-itiiins  in  load  due  to  the  de- 
mand of  i-urreiit  on  heavy  grades  ami 
simultaneous  starting  of  cars.  0»- 
iiig  to  the  small  number  of  car>  111 
service  at  any  one  lime- -usually  three 
on  the  interurban  line  and  seven  oik 
the  city  line— the  power  dcin.mds  are 
exacting  and  rarely  overlap  in  such, 
a  manner  as  to  smouih  out  the  sta- 
tion load  curve.  .\  voltage  regulator 
has  proven  of  assistance  in  overcom- 
ing the  fluctuations,  and  regulation  i<i 
obtained  by  a  sensitive  relay  system 
of  governing  which  holds  the  speed 
of  the  engines  so  close  that  variations 
can  scarcely  be  detecte<l  by  the  i-nr. . 
which,  as  is  well  known,  is  extremely 
sensitive  in  this  regard. 

In  tlic  design  of  the  gas  engines 
the  frame  and  cylinder  structure  of 
the  horizontal  tandem  Corliss  engine 
has  been  closely  followed.  Owing  to 
the  tandem  cylinder  arrangement  one 
power  impulse  is  obtained  on  each 
stroke,  the  resulting  cr.ink  effort  thus 
being  e<|uivalent  to  that  of  a  single- 
cylinder,  double-acting  steam  engine. 
The  engine  is  actually  rated  at  470 
hp  with  a  guaranteed  maximum  of 
-,10  li|i.  .'Xiiolher  interesting  construction  feature  of  the  engine 
is  that  all  of  its  parts  arc  above  the  floor  level,  as  shown  in 
KIgs.  I  and  5.  Inspection  and  cleaning,  especially  of  cylin- 
ders, is  thus  facilitated,  and  in  case  of  necessity  any  cylinder 
may  be  isolated  for  repairs  during  operation.  A  distinctive 
feature  of  the  cylinder  design  is  the  location  of  valve  cham- 
bers for  vertical  acces*  at  each  end  of  tl)e  cylinder  structure. 
By  removing  a  valve  at  each  end  of  the  cylinder  the  interior  is 
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readily  accessible  for  cleaning  (linxixli  spacious  openings.  The 
pistons  arc  cast  in  one  piece  without  internal  ribs,  and  the  rods 
are  of  forged  nickel  steel  with  a  water  duct  drilled  through  the 
center  The  pistons  float  absolutely  clear  of  the  cylinder  walls, 
the  piston  rings  alone  being  in  contact  with  the  cylinder  surface. 
Both  exhaust  and  inlet  valves  are  of  the  poppet  or  nniiliruom 
lype,  their  material  being  *tecl.  The  inlet  valve  performs  the 
functions  of  both  admission  and  governor  valve,  but  the  gas 
and  air  are  only  mixed  in  proper  proportions 
when  they  reach  the  interior  of  the  valve,  the 
possibility  of  pri-maturc  firing  being  thus  re- 
duced to  a  minimum.  There  are  two  opera- 
tions in  the  working  of  the  valves ;  lirit,  a  ver- 
tical motion  opening  the  gas  and  water  ports 
to  the  cylinder;  and  second,  rotation  by  which 
the  quantity  of  mixture  admittrd  is  propor- 
tioned to  the  load  on  Ihe  engine.  As  each 
valve  is  rlirectly  under  governor  control,  the 
engine  can  take  only'  such  volume  of  mixture 
as  is  needed  at  the  instant  li>  maintain  S|H'ed. 
A  feature  of  the  valve  design  is  that  a  some- 
what richer  mixture  is  obtained  on  very  light 


hamnier-lirenk  ly)>e  and  are  in  duplicate  •\vilh  two  independent 
Miurres  of  current  for  each.  One  source  of  cui'rent  is  at  12$ 
volts  from  a  small  generator  belted  to  an  exciter  engine,  and 
another  source  is  a  current  at  8  volts  with  a  spark  coil  from  a 
set  of  storage  hattcries  charged  from  the  exciter  bus.  For  the 
purpose  of  increased  security  (our  separate  switch  cabinets  are 
used,  two  to  an  engine,  and  the  igniter  circuits  are  so  wired  that 
each  cabinet  controls  one  end  of  each  cylinder,  thus  making 


FIC.  3. — CAKD  OF  IIUl'lll.e-ACTINC  GAS  ENGINE. 

loads  to  secure  greater  certainty  of  admission.  The  governing  is 
accomplished  by  an  oil  relay  >ystem  in  which  a  reciprocating 
piston  operating  luider  40  or  30  lb.  pressure  doe^  the  actual  work 
of  inlet  valve  movements,  being  controlled  by  a  small  pilot  \alve 
which  is  alone  actuated  by  Ihe  regulator,  the  latter  being  of  the 
rentrifiigul  type  and  geared  direct  to  the  main  line  shaft.  To 
obtain  a  small  speed  adjustment  for  synchronizing  and  fi>r  dis- 
tributing loads  on  the  generators,  :i  device  is  used  consisting  of 
a  spring  pulling  on  the  dash-pot  ann  of  the  regulator,  the  lever 
arm  of  which  may  be  shifted  by  a  hand  wheel.  Through  Ihe  cur- 


FIC  S-— view  or  engine  rnox  valve  gear  side. 

possible  four  separate  ignilcr  combinations  in  each  combustion 
chamber.  The  plant  can  be  shut  down  by  a  small  switch  which 
opens  both  igniter  circuits,  .\noiher  switch  in  series  is  mounted 
near  the  fly-wheel  rim  in  connection  with  a  centrifugal  speed 
device.    The  point  of  ignition  is  changeable. 

Storage  tanks  in  the  basement  furnish  compressed  air  at  aoo  lb. 
pressure  for  starting.  In  ^tar1illg  there  are  but  two  operations: 
first,  opening  the  compressed  air  throttle,  which  sets  all  starting 
valves:  and  second,  opening  the  gas  throttle.    When  the  engine 


riC.  4- — lAtSINC  TKAKSFORUERS,   UCUTNINC  ARUSTEKS  AND 
CHOKE  COILS  IN  POWER  STATION. 

rectivc  action  of  this  spring  and  the  dampening  action  of  the 
dash-pot,  the  governing  system  may  be  controlled  to  a  nicety, 
and  from  one  point. 

To  iniure  the  greatest  degree  of  reliability  a  duplicate  ignition 
lystem  is  employed  in  the  combustion  chamber,  and  any  igniter 
■lay  be  replaced  while  the  engine  is  running.    They  are  of  the 
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comes  up  to  speed  the  compressed  air  system  is  automatically 
shut  off.  The  engines  cm  be  started  in  a  half  minute.  Natural 
gas  is  used,  the  supply  lieing  very  uniform  in  quality,  entirely 
clean,  and  averaging  from  i.ooo  to  i.ioo  B.t.n.  The  cost  of  the 
ga>  is  15  cents  per  1,000  cu.  fl.  Kig-  3  is  an  indicator  card  of 
one  of  the  engines  taken  at  three-quarters  load. 
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Each  gas  engine  is  connected  to  a  360-kw,  j8o-voll,  25-cj-cle, 
alternating-current  generator  of  the  revolving-field  type  (Fig.  2). 
The  two  units  arc  connected  in  parallel  and  run  with  remarkable 
smoothness.  The  current  passes  from  a  switchboard  of  blue 
Vermont  marble  panels,  completely  equipped  with  apparatus  and 
controlling  devices,  to  oil-immersed,  self-cooling  transformers, 
which  >tcp-iip  the  potential  from  380  to  23,000  volts,  as  shown  in 
Hig.  4 

The  two  feeders  which  leave  the  station  are  protected  by  circuit- 
breakers  of  the  fused  type,  disconnecting  switches,  lightning  ar- 


FIC.  7. — AVTO-TRANSFORUER  Sl'PPLV,  IjOW-rOTCKTI AL  TROLLCY 
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rcslers  and  choke  coils.  The  hiKh-polcnIial  lines  are  of  No.  6 
bare  copper  wire  carried  on  Locke  porcelain  insulators  made  by 
the  Ohio  Brass  Comp.tny.  As  stated  previously,  one  feeder 
goes  to  a  transforming  station  just  outside  of  Warren  and  the 
other  to  »  similar  station,  which  is  located  just  beyond  the  limits 
of  Jamestown. 

The  transformer  stations  .ire  built  of  concrete  blocks  and  each 
cuntnins  two  150-kw,  2^.000-j.joo-volt  step-down  tr.insformcrs  of 
the  oil-immersed,  self-cooling  type,  which  arc  controlled  and 
protected  by  fu.se  type  circuii-brcikers  and  disconnecting  switches 
in  the  high-potential  circuits,  and  by  oil  switches  ami  enclosed 
fuses  in  the  secondary  circuits.  One  of  the  Litter  is  connected 
with  the  .i3K>-volt  troIUy  line  and  the  other  feeds  the  city  sec- 
tion of  the  suburban  trolley  line  through  auto-transforiners  along 
the  track,  which  reduce  the  potential  from  3,joo  to  550  volts. 
Both  high  and  low-potential  feeder  circuits  arc  protected  by 
•choke  coils  and  lightning  arresters  mounted  at  the  transformer 
stations.  The  apparatus  is  symmetrically  arranged  that  mounted 
on  one  side  of  the  station  being  exactly  duplicated  on  the  other 
side.  The  t«o  transformers  are  connected  in  parallel  and  each 
b.is  suliicient  capacity  to  carry  the  entire  normal  load,  and  cither 
may  be  readily  cut  out  of  service. 

The  transformer  stations  are  operated  entirely  without  at- 
tendants and  require  only  occasional  inspection.  As  the  building 
is  fire-proof  and  contains  no  moving  machinery  or  apparatus  and 
has  adequate  automatic  protection,  there  is  no  likelihood  of 
trouble  other  than  the  openitig  of  a  circuit  breaker  because  of 
excessive  load.  Kxamination  of  the  illustration  of  one  of  these 
stations  (Fiu.  6)  will  show  the  marked  contrast  it  presents 
in  comparison  with  the  familiar  rotary-converter  sub-.station  of 
•direct-current  operation,  and  exemplifies  the  simplicity  of  the 
■single-phase  system.   The  high-potential  feeders  enter  the  trans- 


former houses  through  protected  openings  under  the  roof,  as 
shown  in  the  illustration. 

The  high-voltage  feeder  leading  to  the  Jamestown  transformer 
station  is  carried  upon  the  pole  line  which  supports  the  overhead 
construction.  The  trolley  line  is  divided  into  a  central  and  two 
terminal  sections.  The  central  section  is  connected  direct  to 
the  transformer  stations  receiving  alternating  current  at  3,300 
volts.  A  No.  3  0  figure  8  trolley  wire  is  swung  by  catenary  sus- 
pension from  a  7/16-in.  messenger  cable  which  is  carried  on 
heavy  porcelain  insulators  mounted  on  angle-iron  brackets  sup- 
ported on  the  chestnut  poles  (Fig.  8).  The  poles  measure  7  in. 
at  the  top  and  are  35  ft.  long.  They  are  painted  white  and  black 
and  present  a  vcry^  attractive  appearance.  The  white  upper  por- 
tions serve  as  useful  guides  to  the  line  of  track  during  the  dark- 
ness of  night.  All  poles  will  be  numbered  to  facilitate  the  loca- 
tion of  line  faults  and  other  troubles. 

The  overhead  construction  may  be  seen  by  reference  to 
the  illustrations.  A  detail  is  the  slight  raising  of  one  trolley  wire 
at  switch  turn-outs,  as  indicated  in  the  illustration,  so  that  the 
bow  trolley  easily  passes  from  one  wire  to  the  other  without  im- 
pairment of  contact.  The  overhead  structure  follows  the  standard 
practice  of  the  Westinghouse  Company,  by  whom  all  the  material 
was  furnished  and  installed.  At  frequent  intervals  the  messenger 
cable  is  anchored  and  steady-strain  brackets  are  used  at  curves 
and  turn-outs.  .A  few  of  the  curves  are  constructed  with  pull-outs, 
without  brackets. 

The  catenary  overhead  line  construction  is  substantial  and 
reliable,  and  has  not  given  the  slightest  trouble  since  erection. 
With  such  a  line  3.300  volts  is  as  easily  handled  as  the  lower 
potential  of  direct-current  service  with  the  usual  overhead  con- 
struction. 


FIC.  8.— TURN-OUT,  SIIUWI.NC  OVEKUCAO  CONSTRUCTtO!*. 


The  central  high-voltage  trolley  line  is  separated  from  the 
terminal  sections  by  section  insulators.  Within  the  limits  of  the 
terminal  cities  the  trolley  lines  are  supplied  with  alternating 
current  at  the  low  potential  of  550  volts.  A  feeder  from  each 
transformer  station  leads  to  three  7S-kw  auto-transformers  which 
arc  located  along  the  track  and  connected  to  a  No.  4-0  «rc- 
ondary  feeder,  which  supplies  the  trolley.  The  auto-transformers 
reduce  the  potential  fn)m  3^3O0  to  550  volts.  They  are  swung 
between  pairs  of  poles. 
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The  low-poiential  trolley  line  is  supported  from  span  wires  by 
insulating  hangers,  in  accordance  with  the  practice  standard  {or 
direct-current  work.  In  Warren  the  new  car*  run  over  the 
tracks  of  the  Warren  Street  Railway  Company,  which  is  equipped 
•with  the  direct-current  system.  The  two  trolley  wires — alternat- 
ing current  and  direct  current — are  suspended  side  by  side  from 
the  same  spans  without  appr'eciably  complicating  the  structure 
or  in  any  way  impairing  the  scr%'ice  of  cither  system. 

The  operating  company  has  at  present  live  passenger  cars  and 
one  baggage  car.  Each  is  equipped  with  four  Wcstinghousc  so-hp 
motors  of  the  single-phase,  alternating-current,  compensating 
series  type,  mounted  one  on  each  axle  and  connected  by  single 
reduction  gears.  The  motors  are  connected  permanently  in  mul- 
tiple and  are  operated  by  the  hand  control  system  by  means  of 
taps  from  an  auto-transformcr  which  supplies  a  varying  e.ra  f.  at 
the  motor  terminals. 

The  controllers  are  of  the  drum  type  and  in  external  appear- 
ance closely  resemble  ihosr  of  direct-current  practice,  though  they 
occupy  somewhat  las  space.  They  are  mounted  upon  the  pUt- 
fonn  at  each  end,  so  that  the  car  may  be  operated  in  either 
direction,  A  feature  of  this  installation  is  its  great  simplicity 
and  the  <snia]l  space  required  by  the  electrical  apparatus.  It 
consists  onlv  of  one  bow  trolley,  two  standard  wheel  trolleys, 
two  controllers,  two  canopy  switches,  one  auto-transformer,  two 
preventive  coils  with  resi>tance,  two  fuse  l>oxcs,  one  change-over 
switch  and  the  neee<;sary  connecting  cables. 

The  bow  trolley  is  used  on  the  3,300-volt  section,  the  wheel 
trolleys  on  the  terminal  sections  of  the  line.  The  change-over 
switch  is  arranged  to  cut  out  the  bow  trolley  and  transfer  the 
connections  of  the  wheel  trolleys  from  the  low  to  the  high-voltage 
service  taps  of  the  auto-transformer,  so  that  in  case  of  accident 
to  the  bow  trolley  the  wh«*l  trolleys,  which  are  mounted  on  heavy 
insulators,  may,  be  used  on  the  j.joo-volt  section  of  the  line.  The 
bow  trolley  is  pneumatically  operated,  tlic  controlling  valve  being 
mounted  on  the  platform  within  easy  reach  of  the  motomiaii. 
The  wheel  trolleys  are  handled  in  the  ordinary  way  with  ropes 
in  which  suitable  insulators  have  been  inserted  to  guard  against 
the  possibility  of  ground  when  used  on  a  high-vultage  circuit. 
The  preventive  coils  and  resistances  eliminate  arcing  at  the  con- 
troller contacts,  when  passing  from  one  transformer  connection 
to  another. 

The  Warren  plant  was  started  on  October  19,  1905,  and  has 
since  been  in  continuous  service,  averaging  i7'/5  to  18  hours  per 
day  without  developmg  the  least  troubles  of  a  serious  nature. 
The  only  prolonged  shut-down  was  made  after  a  two-tnonths" 
run  for  the  purjjose  of  examining  the  condition  of  the  interior 
of  the  first  unit  started.  Every  part  was  found  to  be  in  perfect 
working  order  without  the  least  evidence  of  deterioration  from 
wear  or  excessive  strains. 

Daily  observations  of  the  gas  consumption  of  the  plant  furnish 
a  striking  indication  of  its  extremely  high  economy.  During 
the  month  of  December,  1905,  the  cost  of  gas  consumed  by  the 
interurbnn  .'ystcm  averaged  less  than  >o  cents  per  hour,  or  about 
16  cents  per  car-hour  for  35-ton  interurban  single-phase  cars. 
At  present  the  large  gas  engines  operate  both  interurban  and  city 
syste.ns,  totaling  10  cars.  During  the  week  ending  January  12 
the  cust  of  gas  averaged  less  than  75'ccnls  per  hour,  or  cents 
per  car-hour  for  three  interurban  and  seven  city  cars.  With 
:hr.  combined  operation  there  has  been  realized  a  saving  of  ap- 
prox  m.ilely  20  per  cent  in  cost  of  gas  over  the  independent  oper- 
ation of  the  interurban  and  urban  plants,  the  former  by  the  new 
horizontal  and  the  latter  by  vertical  type  engines. 

The  present  service  of  the  Warren  &  Jamestown  Street  Rail- 
way Company  requires  a  total  of  but  eight  employes,  outside 
the  general  officers  and  car  crews.  It  is  made  up  of  four  men 
in  the  car  bams,  three  power  house  attendants  and  one  lineman. 
An  addition.il  lineman  is  occasionally  borrowed  from  the  War- 
ren Street  Railway  Company  There  arc  no  attendants  in  the 
transformer  slationi. 

The  officers  of  the  company  are:  Mr.  D.  H.  Siggins,  president; 
Mr.  H.  M.  Preston,  vice-president,  and  Mr.  S.  Q.  Smith,  secre- 
tary. Mr.  Siggins  i»  assisted  in  the  management  of  the  property 
by  his  son,  Mr.  H.  A.  Siggins,  a  dirri-lor  of  the  company  and 
general  manager  of  the  Warren  Street  Railway. 


Central  Station  Work  at  Rockford,  111. 


AUTOMOBILE  OEVEtOPMENT. 

ONE  of  the  notable  things  about  the  business  of  the  Rock- 
ford  (III.)  Edison  Company  is  the  extraordinary  devel- 
opment of  electric  automobile  charging  load.  Rockford 
is  one  of  the  important  manufacturing  and  wholesale  centers 
of  northern  Illinois,  and  has  been  named  the  "Lowcir'  of  the 
West.  Its  population  in  1900  was  3lX>5i,  and  it  is  enjoying  a 
healthy  growth.  In  this  little  city  there  are  no  less  than  60 
electric  automobiles,  the  unusual  number  of  electric  vehicles 


FIG.    I. — STOKEROOM,   SIGN   AND  CRARCINC  OEFOT,  ROCKFOMX 


being  a  matter  of  note  by  anyone  who  has  been  in  the  town  a 
few  hours.  There  are  about  t6o  automobiles  of  all  kinds,  so  that 
the  electric  vehicle  is  a  more  important  part  of  the  total  than 
is  usual.  Mr.  M.  .\.  Beal,  manager  of  the  compuny,  .-iltribules 
this  development  in  part  to  three  things:  first,  the  level  country 
and  good  roads  around  and  in  Rockford:  second,  the  existence 
of  direct-current  service  in  the  residence  district,  where  most  of 
the  !iutomoliilcs  are  hou.scd,  and  third,  favorable  rates  for  auto- 
mobile charging.  .Another  still  more  important  reason  for  the 
successful  development  of  this  business  in  Rockford  is  the  care 


no.  3. — CHARCINC  DEPOT  AXD  BATTEHV  BOUSE,  ROCKFORD. 

given  by  the  Rockford  Edison  Company,  free  of  charge,  to  its 
auloninbile  customers'  vehicles  and  batteries.  While  the  three 
conditions  named,  good  roads,  direct  current  and  favorable  rates 
have  been  favorable  to  the  electric  automobile  business,  they 
alone  would  not  have  lirnnghl  about  such  a  development.  The 
care  and  attention  given  to  customers'  vehicles  by  the  company- 
may  be  taken  as  the  completing  element  which  brought  about 
this  success. 

In  the  rear  of  the  company's  offices,  which  arc  in  the  down- 
town district,  is  a  battery  house  and  general  storage  and  repair 
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shop  for  the  company.  In  this  battery  hous*  is  a  battcrj-  used 
on  the  peak  load  about  which  more  will  be  said  later.  Adjoin- 
ing thi»  battery  house  the  company  has  built  a  shed  which  is 
Uied  as  a  charging  depot.  Views  of  this  charging  depot  and 
the  company's  store  room  and  repair  shop  arc  shoun  in  Figs. 
I  and  2.  '1  he  location  is  on  the  west  bank  of  the  Kock  River 
and  for  this  reason  large  sign*  are  put  up  which  arc  visible 
both  to  people  coming  across  the  main  bridge  and  to  those  on 
the  east  side  of  the  river.  The  company  invites  all  of  its  cus- 
tomers to  run  their  automobiles  into  this  charging  depot  when- 
ever they  arc  down  town.  This  is  not  only  for  the  purpose  of 
charging,  but  in  order  that  the  company's  own  expert  may  look 
over  the  batteries  and  vehicles  and  remedy  anyone  of  the  many 
little  troubles  that  electric  vehicles  are  heir  to  before  they^  be- 
come serious  enough  to  annoy  the  customer. 

One  great  trouble  with  the  electric  automobile  business  in 
most  places  has  been  the  entire  igtiorance  on  the  part  of  the 
customer  of  the  ckctric  and  mechanical  equipment,  the  result 
being  that  the  customer  invariably  runs  his  vehicle  until  it  posi- 
tively refuses  to  go  any  longer,  by  which  time  consielerabic 
damage  may  have  been  done.  \  great  deal  of  the  work  done  by 
the  company's  expert  is  simply  in  the  character  of  "a  stitch  in 
time."  and  if  no  new  material  is  involved  no  charge  is  made  to 
the  customer  (or  this  service.    If  repairs  arc  needed  calling  for 
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new  material  the  customer  is  consulted  before  anything  is  done, 
as  a  charge  is  made  for  time  and  material  in  such  a  case.  The 
company's  expert,  Mr.  Burt,  who  looks  after  this,  is  a  man  thor- 
oughly posted  in  storage  battery  work,  and  he  also  takes  care  of 
the  company's  peak  load  battery  in  the  battery  house  adjoining 
the  charging  shed.  When  a  customer's  vehicle  is  brought  in  for 
inspection,  he  or  his  assistant  looks  after  the  specific  gravity, 
the  condition  of  the  terminals  and  wires,  the  motor  commutator, 
etc.  This  work  does  not  take  anywhere  near  the  lime  of  one 
man.  As  seen  in  Fig.  2,  there  is  an  elevated  platform  next  to 
the  charging  shed  on  to  which  vehicles  can  be  run  for  convenient 
work  from  below  upon  motors  and  rtmniiig  gear.  .^5  said  before, 
the  secret  of  the  success  with  the  automobile  business  is  very 
largely  due  to  the  kind  of  attention  given  to  customers'  vehicles, 
to  the  end  that  customers  may  be  saved  the  annoyances  arising 
from  the  many  petty  breakdowns  of  cell*  or  other  parts  of  the 
equipment,  which  in  time  cause  the  customer  to  become  disgusted 
and  finally  result  in  ruining  entire  batteries. 

The  average  income  per  automobile  in  service  in  1904  when 
there  were  26  electric  automobiles  in  Rockford,  was  $5  per 
month.  The  average  income  in  1005  per  automobile  in  service 
was  $4.93.  This  figure  of  course  includes  the  entire  12  months, 
the  income  in  summer  In-ing  high  and  in  winter  low  The  average 
\\nu1d  be  higher  but  for  the  fact  that  two  customers  owned  two 
automobiles  each  and  one  customer  owns  four  automobiles,  thus 


bringing  down  the  income  per  automobile.  Livery  stables  in 
Rockford  charge  $16  per  month  for  feeding  and  keeping  a  horse, 
so  that  the  expense  for  power  for  electric  automobiles  in  Rock- 
ford in  practice  is  very  small  compared  with  the  expcnic  ol 
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keeping  a  horse.  'I  he  automobile  run  by  Mr.  Beal  has  made 
15.000  miles  on  one  set  of  batteries,  which,  however,  have  now 
reached  the  limit  of  their  u-eful  life.  One  customer,  manager 
of  the  ga^  company  in  Rockford,  who  uses  his  vehicle  for  busi- 
ness purposes,  made  4.600  miles  laNt  season,  which  of  course  is 
more  than  would  in  pnictice  be  traveled  with  a  horse. 

Two  employe*  of  the  Rockford  Edison  Company  are  local 
agents  for  the  Hope-Wavcrlcy  electric  aul<imoJ>iles,  this  agency 
being  taken  with  the  full  consent  and  encour.igcment  i>f  the 
Rockford  Eilison  Comiiany.  .^  handsome  poster  has  been  pre- 
pared by  the  Pope  Motor  Car  Con-.p;iny,  of  Indianapolis,  showing 
'•some  of  the  neat  and  artistic  ganiges  in  Rockford  in  which  these 
vehicles  are  housed.  The  photographs  used  in  preparing  this 
poster  are  here  reproduce<l  in  Figs.  3,  4,  5,  6>  7  and  8,  as  being 
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of  interest  to  central  station  men  desiring  to  develop  this  busi- 
ness elsewhere  and  as  containing  some  good  suggestions. 

The  company  makes  a  rate  of  6c  per  kw-hour  for  automobile 
charging,  the  contract  providing  that  no  charging  shall  be  done 
between  the  hours  of  5  and  S.jO  in  the  evening  in  winter,  and 
no  difficulty  has  been  expericTiced  in  obtaining  compliance  with 
this  clau^^•  of  the  contract.  At  one  time,  the  company  wa*  trou- 
bled with  low  volt.ige  in  the  residence  district  where  most  of 
the  automobiles  are  located,  due  probably  to  the  fact  that  some 
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automobiles  were  being:  charged  during  the  peak.  A  letter  was 
addressed  to  automobile  customers  saying  that  the  company  had 
received  some  complaints  of  lights  being  dim  in  that  district  and 
that  it  had  reason  to  believe  that  these  complaints  were  due  to 
the  fact  that  some  customers  Vere  charging  automobiles  dur- 
ing the  evening.  Their  attention  was  called  to  the  fact  that  the 
low  rale  given  for  automobile  charging  was  in  consideration  of 
the  observance  of  the  rule  not  to  charge  between  5  and  S.30 
p.  m.  The  trouble  immediately  stopped.  Some  customers  even 
went  so  far  as  to  apologize  and  explain  that  they  did  not  know 
there  was  such  a  clause  in  the  contract. 

Most  of  the  battery  charging  is  in  a  residence  district  ex- 
tending north  from  the  busincs*  district  along  the  west  bank 
of  the  Rock  River.  The  direct -current,  three-wire  system  sup- 
plying this  district  extends  as  much  as  three  miles  from  the 
power  station. 

PCAK-LOAD  BATTEalES. 

The  company  formerly  used  a  battery  to  secure  regulation  on 
its  railway  generators  which  were  driven  by  water  wheels.  The 
company  sells  power  to  the  Rockford  &  Interurban  Railway 
Company. 

Later  the  load  on  the  station  grew  so  that  alt  of  the  watt  r 
wheel  capacity  was  needed  for  the  lighting  generators  and  the 
railway  load  is  now  supplied  by  steam-driven  generators.  When 


in  an  extension  of  the  generator  room.  In  the  boiler  room 
Jones  underfeed  stokers  are  in  ns«. 

M1SLEUJ«NE«US. 

'nie  company  operates  only  two  classes  of  service  outside  of 
the  power  supplied  to  the  railway,  namely,  three-wire,  direct- 
current  lamps  and  motors  and  direct-current  series  arcs. 

The  peak  load  on  the  three-wire  system  was  this  year  6,500 
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the  necessity  for  a  battery  for  regulating  purposes  on  the  rail- 
way bus-biirs  was  llms  obviated,  the  battery  was  taken  from 
railway  service  and  put  in  commission  on  the  iio-:2jo-volt, 
direct-current  lighting  system.  Tlie  battery  as  now  diviiird 
consists  of  four  sets  of  H19  Chloride  cells  in  parallel,  each  set 
corutsting  of  a  series  of  6fi  cells  including  end  cells.  There  atr 
nine  end  cells  in  each  series,  leaving  57  floating  on  the  line.  For 
charging  purposes  a  booster  is  used,  consisting  of  a  43-hp  motor, 
the  speed  of  which  can  be  varied  from  800  to  1,150  r.p.m.  On 
each  end  of  this  motor  shaft  is  a  35-volt,  600-amp.  booster  gen- 
erator. The  voltage  at  the  battery  room  at  the  peak  load  is  i  ig. 
rowot  soppLv. 

The  company  operates  a  combined  water  and  steam  plant 
The  water  power  is  sufficient  to  carry  all  of  the  day  load  and 
l>art  of  the  evening  load  on  the  lighting  system.  The  railway  is 
supplied  entirely  by  direct -connected  sjo  volt  railway  generators 
driven  by  steam  engines.  The  boiler  house  is  separated  from 
the  generator  house  by  a  narrow  railroad  right-of-way,  generat- 
ors being  located  close  to  the  river  on  account  of  the  nearness 
to  the  water  wheels.  The  water  wheels  drive  a  long-line  shaft 
from  which  are  belted  a  large  number  of  small  Edison  bipolar 
dynamos,  and  Brush  series  arc  dynamos.  This  arrangement, 
while  not  efficient,  involved  at  the  time  it  was  put  in  much  less 
investment  than  large  generator",  and  efficiency  was  of  secondary 
consideration  because  of  the  water  power.  The  life  of  belt*  in 
this  plant  has  been  about  ten  years.  Steam  turbines  will  be  placed 
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amperes  at  us  volts.  The  voltage  at  the  lamps  is  I  IS-  The 
power  house  is  about  five  blocks  from  the  company's  office  and 
battery  room,  which  is  just  at  one  side  of  the  principal  down- 
town di.strict.  The  drop  in  voltage  between  the  power  house 
and  battery  room  during  peak  load  is  about  36  volts. 

The  connected  load  consists  of  the  equivalent  of  25,736  l6-cp 
incandescent  lamps,  1,278  hp  u\  motors  and  291  low  tension  mul- 
tiple enclosed  arcs  mainly  of  5  amperes  capacity.  There  are  also 
34  automobile  charging  rheostats  and  plugs. 

The  series  enclosed  arc  lighting  load  consists  of  449  street  arcs 
and  170  commercial  arcs,  all  of  6.6  amperes  at  72  volts  and 
minimum  bill  of  50  cents.  In  the  down-town  district,  wherever 
competition  with  an  exhaust  $(eam-heating  plant  exists,  the  rate 
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is  4  cents  per  kw-hour.  The  scries  arc-lighting  load  consists 
of  44<j  street  arcs  and  170  commercial  arcs,  all  of  6.6  amp. 

Because  of  the  limitations  of  the  three-wire  system,  the  com- 
l>any  has  not  been  able  to  reach  out  into  the  residence  district  to 
any  great  extent  except  in  one  direction  where  there  are  a  large 
numtier  of  large  residence  consumers.  Plans  are  under  con- 
sideration for  supplying  outlying  districts  with  alternating  cur- 
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rent,  although  just  how  thc^e  uill  lie  c.irricd  out  has  not  yet 
ten  ddetinmed.  Besides  residence  lighting,  there  is  coasider- 
jUe  power  Imd  to  be  ohuioed  ia  the  oudyiiV  districts. 

The  company  has  not  eatend  as  J9i  vtiy  txleBindjr  into 
»  btisines»-getting  campaign.  It  tends  Out  eirculets  onee  • 
month  on  various  electrical  devices,  these  circulars  bcinj;  sup- 
plied bj  the  manufacturers  of  the  devices,  with  the  Kockford 
Edison  Company's  impriitt,  or  in  iome  cases  this  ii  piinted 
^  the  central  sUtioa  company. 

Cnilmiciir  meteri  are  btoufbt  in  every  twelve  nvontlis  <or 
test  Large  meters  are  bRMlbt  in  ofMoer  than  this.  The  eom- 
pany  has  IJ09  melen  comiccted  and  tbrae  men  arc  «iipiiq"ad 
in  briming  tfaCM  ia  aod  tettinc  them. 


The  Steam  Consumption  of  Recifvocatiag 
Engines. 

By  '1'.  Stevens  \nii  H  M,  I1ciua>:i 
UL'R  representative  tirmi  <  j  reciprocating  engine  builders 
J/  in  England,  which  will  be  designated  as  firin»  A,  U,  C  and 
D,  rcspectivclj-,  have  very  kindly  furnished  the  writers  with 
the  gnaranlees  of  their  machines  as  regards  steam  consumption. 
Firm  .'V  builds  small  etigines.  Tlic  a'.irrck'  ->!  !lirsc  i  nt;  lu  -, 
expressed  in  terms  of  the  kilograms  o!  .sie.du  consumed  per 
kilo«-att-hour  output  from  a  hypothetical  direct-connected  gen- 
erator, have  been  plotted  in  the  curves  of  hig.  1.  Firms  B  and 
C  manufacture  fairly  large  sites  of  engines,  ai)d  the  guar.mtecs 
of  these  machines  are  to  be  found  in  the  curvet  of  Figs,  a  and  3. 

Firm  D  also  builds  engine-i  up  to  largp  sizes.  Guaraniees  of 
ibcsc  engines  have  been  obtniiietl  \sit!;  Mii-rrlieut  i)f  55  5"  C.  jufi 
aUo  of  111°  C.  These  giiaraiiU-es  vviU  bi;  louiid  jdotted  iii  the 
•carves  of  Figs.  4  and  5. 

The  conditions  under  which  these  various  guarantees  have 
licn  nad^  correspond  doaely  with  wbat  in  the  firtt  instance 
will  be  adopted  as  a  standard  basis  of  reference,  namely,  an 
absolute  steam  pressure  of  13  kgs.  per  sq.  cm.  (185  lb.  per  sq. 
ill.  absolute)  with  50"  C.  (00°  F.)  of  5i;r'crlir.it  and  a  vacuum  of 
866  ii<r  cent.  (26  in.).  The  steam  ciHisumption  under  these 
standard  conditions  for  full,  half  and  quarter  loads  are,  for  these 
four  firms,  set  forth  in  the  curves  of  Figs.  6, 7  and  &  The  dotted- 
line  curves  m  dwae  three  lignres  will  be  taken  at  rej^eteiiting 
the  mean  steam  coostimiitioii  for  engioet  of  the  fbttr  fima,  A, 
B,  C  and  D. 

The  data  in  I  ig?-.  6.  -  ;ui(i  8  have  served  as  a  guide  in  the  pro- 
duction of  the  three  curves  /,  //  and  ///  of  Fig.  9,  which  are 
dUMrn  dotted  m  tlie  three  previous  figures,  as  fairly  representing 
ihe  Mcam  consomption  for  this  group  of  modem  piston  engines 
at  «ne-<iBarter,  one-tialf  and  full  loads  respectively. 

I":  an  r:rt-clr  <r.tit|cd,  "Die  D.impftiirl'incn  der  .Migcmeinen 
Elekincitits-GeseUschaft,  Berlin,"  (Zi-.tsehr.  drs  V'ereines 
Dentschtr  IngenUure,  August  13,  1904,  p.  1,200.  Fig  5>  I.-i^i  !ir 
has  published  a  curve  which  he  states  represents  the  rated  full- 
load  stf.-vm  consumption  of  good  modem  reciproeating  engines  at 
aa  absolute  admission  pretsure  of  13  kgs.  per  tq.  cm.,  with 
'^emc  superheat  and  good  vacuum."  Lascfac't  enrvc  it  giveo  in 
Fi;.  It  as  curve  and  the  rated  fulMoad  curve  of  Flf.  9  is 
reprndnced  as  curve  ///. 

In  Fig.  10.  the  published  results  of  a  large  number  of  tests 
nf  piston  engines  are  plotted  as  circles.  These  have  been  de- 
rived from  varioui  aonrcct  and  relate  to  33  reciprocating  engines 
of  ig  dificient  manufacturers  of  five  different  countries.  After 
redaction  to  the  assiuned  standard  conditions  of  preiuur»,  super- 
heat and  vacKUTii.  tlifse  results  have  been  plottrrl  .is  cra^^r^  in 
FifT  10.  In  Fig.  II,  the<e  reduced  results  are  again  given,  wlit!c 
they  may  be  compared  wn'n  curves  L  and  ///. 

Widi  dttse  groups  of  data  available,  the  next  question  that 
aiiMs  relates  to  the  enrve  to  be  adopted  aa  r^RvttaMh*  ot 
il«  avenge  steam  consumption  of  the  best  tfft»  ol*no4em 
Tetiprocaiing  engines.  It  is  believed  that  Fig.  it  affords  ample 
•evidence  that  even  Lasche's  curve  (L)  hardly  docs  iustice  to  the 
reciprocating  engine,  siiKe  considerably  belter  results  have  fre- 
'WMlr  been  obtaloed.  somedues  under  kit  favorable  conditions 


of  pressure,  temperature  and  vacuum.  Ttiat  curve  ill  lies  so 
much  higher  than  many  of  the  plotted  published  results  may  be 
pai^jr  due  to  ilt  repreteniing  a  rough  mean  instead  of  the  hot 
aaiomst  the  ioaiantees  which  have  beiB  received,  and  also  to 
th«  neeesa^  on  the  part  of  the  maniiftctaren!,  to  nuke  solfi* 
ciently  conservative  goaraiMecs  to  le»v»  thonadm  a  nuusin 
of  safety. 

As  the  representative  curve  for  the  steam  consumption  of 
reciprocating  engines,  when  operated  at  rated  full  load,  with  an 
absolute  admiMion  prcasure  of  13  kg.  per  tq.  en,  50*  C  «i 
«i«perheat  and  a  vacutmi  of  86.6  per  cent,  the  curve  shown  dotted 
in  F!g.  II  hat  beeen  selected.  With  regard  to  this  representative 
curve,  it  should  also  be  noted  that  La&che's  curve  was  di.-d';ced 
trom  iulMoad  tests  run  probably  ^ith  a  better  vacuum  and  a 
greater  supcrhcni  than  those  of  the  assumed  standard  condi- 
tions, the  admission  pressure  being  about  the  tame  A  curve 
derived  from  Lasche't.  but  under  the  assumed  Mandard  oondi> 
tioos,  would  lie  above  curve  ///.  Taking  this  fact  into  consid- 
eration, and  noting  at.so  the  low  positions  of  some  of  the  results 
plotted  previously,  it  is  believed  that  a  f  airly  rrpri  scntativc  curve 
fur  the  assumed  standard  conditions  can  be  obtained  by  cmbody- 
mg  a  portion  of  Lasche's  cur\e  for  a  range  of  outputs  from  500 
kw  to  1,300  kw.  The  portion  of  the  curve  for  the  smaller 
ratings  has  been  phiced  somewhat  lower  than  the  correspond- 
ing  portion  of  Lasche's  curve,  in  consideration  of  the  low 
steam  coflsutnptions  often  obtained  with  reciprocating  engines 
within  this  r.'iiv  'ii  i.ircd  outpuif.  The  curve  then  pai-ri  into 
that  of  lasche's  tip  to  the  limit  of  the  range  considered  by  him, 
the  continuation  of  the  cun'e  beyond  this  point  taking  the  foftn 
of  a  straight  line,  very  gradually  falling  as  the  ratings  of  outpat 
inerase.  This  curve,  which  is  reproduced  separatdy  in  Pig. 
rj,  tua;,  he  taken  as  a  basis  for  the  investigation  of  the  effect 
on  the  steam  consumption  of  modern  piston  engines  resulting^ 
from  varlatiMie  in  the  admittion  pretanrc.  vacunm  and  super- 
heat. 

In  order  to  obtain  representative  curves  for  half  load  and 
quarter  load  there  have  been  deduced  from  an  investigation  of  the 
curves  in  Fiff.  o.  relating  to  (be  enginea  of  four  English  mann- 

f.i'.-turrr.s,  ihr  nsn!t  that  the  steam  con-;iimptirri  in  kcr-.  per 
kiiowatt  hour  ri".  halt  .ii'.d  quarter  loads  may  be  taken  at  ib  jier 
cent  and  40  pur  ceiil,  -cpectivcly.  above  the  values  at  rated  full 
load.  Applying  these  values  to  the  standard  full  load  ctirvc  of 
F^.  li,  the  three  curves  drawn  in  F3g.  13  have  keen  obtained, 
and  in  subsequent  comparisons  these  curves  will  be  considered 
as  representative  values  for  the  steam  consumption  of  modem 
reciprocaiine  cntitir-  wfici:  operating  under  the  ^pecit'ed  con- 
ditioiii  of  an  absoiute  admi>5ion  pressure  ot  ij  kgs.  per  sq. 
cm.,  SO*  C.  of  superheat,  and  a  vacuum  of  86.6  per  cent  (a6  in.). 

To  investigate  the  dependency  Of  the  steam  consumption  of 
ihe  modem  reciprocating  engine  on  Ae  admission  pressure,  es- 
tim^esof  the  rdation  between  steam  consumption  and  admission 
pressure  have  been  obtained  from  two  leading  English  manu- 
facturer-, i  f  piston  engines.  Representing  as  tfxi  the  ^icani  con- 
'^umption  under  the  assumed  standard  conditions  of  an  absolute 
admission  pressure  of  i.t  kgs.  per  sq.  cm.,  a  superheat  of  50'  C, 
and  a  vacuum  of  86.6  per  cent,  then  for  the  tame  number  of 
degrees  of  superheat  and  die  same  vacuum  the  figures  represent- 
ative of  the  consumption  for  other  admission  pressures  may  be 
obtained  from  Fig.  14  for  the  reciprocating  engines  of  these  two 
manuKicturrr-:.  I;  i--  propn-vjd  tr  take  the  dottcd  line  as  repre- 
sentative ior  piston  engines  in  general. 

As  to  the  effect  of  superheat  on  piston  engines,  USCfuI  data, 
obtained  from  seven  firms,  have  been  embodied  in  the  curves  of 
Fig.  15,  and  die  dotted-Une  curve  will  be  taken  as  representative 
cf  th»  effect  of  superheat  on  the  steam  consumption  of  recipro- 
cating engines  for  the  assumed  standard  conditions  of  admission 
pressure  and  vacuum. 

The  mean  is  replottcd  separately  in  Fig.  16,  and  it  is  again 
plotted  in  Fig.  17,  in  terms  of  the  average  perreiuage  decrease 
in  st«m  consmnptioR  per  i*  C  of  superheat  above  the  tempera* 
tvre  of  saturated  steam.  Tt  shouM  be  noticed  that  the  per- 
centage nf  ijain  by  superheat  is  well  sustained  up  to  very  liich 
superheats,  and  hence  manufacturers  of  piston  engines  have  a 
great  incentive  to  adopt  for  a  .given  pressure  as  bi^  a  steam 
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tanpnmture  as  is  permitUd  ligr  oHur  cmuUmtiota,  nch  u 
those  relating  to  Inbricatioii. 

The  effect  of  the  degree  of  vacuum  on  the  sieam  ooasump- 
Iwa  of  the  redproctting  engine  will  now  be  considered.  A 
Kmitetioa  to  the  ute  «f  hig^  vmmuh  fdaitt  to  the  deiigB  of  flic 
lom-pnuium  cyttiider  nd  pittoa^  wUdi  oMala  ■hnocnal  diiBcn> 
WHw  wfacn  iwvpoitioned  far  a  high  vactrain.  la  the  ttdghbor-. 
hood  of  the  assumed  standard  vacuum  (86.6  per  cent  =  66  cms., 
or  a6  inches),  the  improvement  in  the  <itcam  economy  of  the 
rec^rocatini;  ciiKine  with  higher  vacuum  may  be  taken  at  about 
oS  per  cem.  per  cm.  improveiiient  in  vacuum  ( J  per  cent  per  inch 
of  vacuum),  or  abnut  o.fi  per  cd\t  for  e.ich  i  p«r  cent  improve- 
ment in  vacuum  for  the  rani;^  from  26  in.  to  j8  in.  (i.  e.  86.7  per 
cent  vacmitti  to  9.1  .t  jH-r  icin  vacuuml.  In  a  great  many  cases 
the  gain  if.  even  !imallrr  than  this.   Thus  Weils',  in  his  experi- 

s-s 

fflcni*  arrived  at  the  fomrala  D  as  — ^  where  D  =  percentage 

deeiciie'  wm'uwjM  1        '  ia  of 

P  as  aba,  peeasHve  in  hga.  per  iq.  en. 
This  works  out  at  abont  oj  per  cent  per  cm.  for  normal  cases. 


vacuum.  The  losses  due  to  cylinder  condensation  play  a  very 
important  rolc^  and  the  cost  and  weight  of  the  wbole  set  is  ia- 
creased  eoniderabbr  In  attivbig  to  make  4w  bat  we  (rf  ao  voiy 
good  vMooni. 

With  the  data  showing  the  effect  of  admiasloo  pressure,  super- 
heat, and  vacuam  on  the  steam  coosnnptioa.  Iron  the  mean 
curve  (Fig.  la),  for  piston  engines,  designed  for  tiu  MaiflBad 
standard  conditions,  there  can  be  obtained  a  series  of  ctlTVCt  of 
full-load  consumption  of  reciprocatttig  enRincH  designed  for  other 
renditions.  Such  a  scries  of  full-load  ■ileani-consumption  curves 
is  given  in  Figs.  18  to  20-  In  th:<  diagram  (Figs.  18  to  29)  the 
upper  row.s  correspond  10  low.  .imi  the  lnwcr  rows  to  high 
vacua.  The  left-band  vertical  rows  correspond  to  high,  the 
right-hand  vertical  rows  to  low  steam  pressure.  * 


Water  and  ^ectricai  Machioeiy. 

An  of  oar  readers,  we  feel  confident,  ate  thonmiMjr  iuniliar 
with  the  importance  of  keeping  tU  tjrpca  of  deetikal  ma- 
chhiery  aa  dqr  and  dean  as  poniUe  ia  order  to  nniatafai  the 
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Fins.  tB  TO  2g.— Steam  CoKsruPTioM  Ctntvcs  ma  RnrmncATiwe  Errciim. 


This  formula  is  applicable  to  compound  and  triple-expansion 
engines.  For  tingle  cylmder  mnrhtnes  the  decrease  la  smaller 

17 

alill,  namaly:  D  =  . 

P 

These  resaka  lend  to  diAw  that  the  inllnenee  of  improved 
wnmn  on  ^  ecooamy  of  recqtroeating  engines  is  not  underea- 
tiantad  if  a  3  per  cent  decrease  in  steam  consumption  is  allowed 
ia  changing  from  86.6  per  cent  vacuum  to  go  per  cent,  and  a 
further  2  per  cent  i*  allowed  in  chafiKing  from  ix>  per  cent  to 
93.3  per  cent.  The  rc.j^nn  for  thif  ^mall  diH-riM^r,  compared  with 
the  theoretical  decrease,  lies  largely  in  the  iiiipi>^^ibility,  or  at 
any  rate  the  impTaclicabilily.  of  so  constructing  the  low-pressure 
cylinders  as  to  conform  to  the  conditions  entailed  by  the  low 


4c8  vS^iSfaaT  fca'IfeiBS^ifiiiMeli  %r^Vlu!|^wbii!i 


insulation  ui  good  condition  and  prevent  sparking  nr  short- 
circuiting,  Dirt  and  dampness  arc  llic  («r>  w.ll^l  c.emics  of 
electrical  machinery  and  the  necessity  of  coniimuUy  fighting 
^gain't  them  is  an  injunction  upon  which,  .says  I  uUan.  survcyi^rs 
have  in  the  course  of  their  daily  duty  to  continually  lay  stress. 
Occasionally  aome  extraordiiHry  cases  of  ignorance  in  respect  to 
the  ute  of  water  about  electrical  machinery  are  met  jarith.  Quite 
recently,  says  our  conlcmporary,  an  instance  came  nnder  its 
notice  in  which  a  firm  deliberately  ponred  water  <ipa  the  arma- 
ture of  ila  dynamo  when  it  began  i^aaltiNg;  because,  aa  thcgr 
naivdy  remailBed.  Ihegr  thought  it  was  getting  too  hot,  with  the 
result  that  die  armature  was  irretrievably  mined.  Another  case 
quoted  is  that  of  a  motor  which  was  allowed  to  lie  under  water 
for  three  months,  when  it  was  fished  up  and  after  drying  was 
expcclcd  by  firm  lo  work  as  if  it  had  been  well  cared  for; 
an  expectation  which,  it  need  hardly  be  slated,  the  motor  did 
not  fnUL 
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The  Design  of  an  Isolated  Power  and 
lighting  Pknt. 


At  a  meeting  oil  Fehniary  8  of  the  tlcciiical  Hngineering  So- 
ricty  of  CoUimbia  I'tiivf rsity,  Mr,  Piitrani  A.  Bates  read  a  papfr 
on  "Isolntrd  Plant  Engineering,"  «liic]i,  aflrr  diicsj^sing  the  \3ri- 
ous  economic  and  riigiricering  Icaturcs  ol  isolali-d  ^ilatits  illustrates 
their  application  liy  an  an  omit  in  detail  ot  a  specitic  pjant. 

Tlii-s  plant  consists  of  si  ^eral  machine  shops  for  doing  both 
heavy  and  light  work,  a  forge  shop,  a  pattern  shop,  a  storage 
loft  for  patterns  and  an  office  building.  Power  for  the  operation 
of  machinery  ip  the  various  shop  buildings  WM  origindlr  nip- 
pKed  by  two  steam  engines  located  at  diffeicnt  yobits  in  Ibe 
voiles,  each  supplied  with  steam  from  a  ainsle  boiler  nearby  and 
eacfa  drivlof  a  hmg  Hne  of  ahaftrng  fay  nicani  of  a  lielt 

In  tine  lltcae  cnaiDca  bccaaic  wool  oat  and  were  discaiM 
and  a  numiwr  of  eiactnc  motor*  were  aofastihitcd  lor  them, 
a  semblance  of  tnAfldual  drive  being  installed  in  some  of  the 
ibops.  Ctirrent  for  these  motors  and  also  for  jonie  liKhtine 
was  obtained  from  the  fmblic  service  mains  in  tlic  -tioct.  ind 
distributed  from  a  swifchbuari;;  m  one  of  the  shop  tunldiiii,';. 

The  tiv3  old  boilers,  hcsvever,  were  retained  and  kept  in  con- 
mbsion  as  the  steam  was  needed  fi>r  driving  n  eoiipfc  of  siii-ill 
air  cnni.'Tcssct*  in  (lie  bnilcr  plate  ihoji.  a  pTes-ure  hvdra.:- 

lic  pump  ;iscd  tij  fuinish  water  under  pressure  for  the  opera- 
tior.  '>f  hydT.-iuLc  too:s.  and  a  steam  hammer  ia  the  forge  ibop, 
and  for  healing  the  various  buildings. 

Thia  arrangemetit  was  obviously  uneconomical  ho:h  in  oper- 
ating co*(  and  in  space  occupied,  and  it  was  therefore  decided  to 
fawtall  a  central  power  generating  plant  where  all  of  the  power 
nqnircd  by  the  works  could  be  aconomically  gencraled,  and 
wiUioM  occnpying  valuable  apoioe  in  the  diepa  with  hoaers,  feed 
pomps,  cqO  piles  or  nott^raduelive  machinciy.  The  space  at" 
kttad  to  the  power  pluit  baltding  wis  approximately  35  ft.  wide 
■or  te  ft  deep  mnnfaig  back  from  the  street  to  one  of  the  shop 
buildiDgs. 

These,  then,  were  the  conditions,  and  the  problem  was  how 
best  to  meet  them  to  secure  ihe  greatest  economy  of  operation 
and  the  greatest  return  on  the  necessary  inse  i-nent.  The  first 
question  to  l>e  answere!  was  -.vitti  rcKar  i  to  i!ir  type  of  plant 

to  \i  installed. 

1  lie  hiiih  pre-sjre  sleam-dnven  hydra  .In-  ^unip  and,  if  ncces- 
irir\.  the  steam  dr:w:n  air  c.i:::preL-5i  's  could  be  replaced  by 
eletirically-drsvcn  appiiratiis,  but  no  suitable  ^tsbstitute  for  the 
steam  hammer  has  as  yet  been  marketed  a:>.'.  tio  form  of  heating 
is  so  well  suited  to  the  conditions  which  prcA-ail  at  these  works 
as  that  using  direct  radiation  from  .steam  or  hot  water. 

As  the  advantage  gained  by  the  operation  of  the  Steam  hstU- 
mer,  and  the  saving  which  cottid  be  aocompliahcd  during  abow 
tin  awntfaa  oif  the  year,  bgr  the  nM  of  cxbant  steam  ior  heating 
ptnpoaes,  fir  ontwdgM  uqr  foiaiUe  aaehif  in  the  coat  of  power 
prodndioii  wUch  fanetnal  eombnsiioa  engfaiei  might  perhaps  be 
able  to  abow  in  compariaon  witt  steam-driven  apparatus,  the 
latter  type  wa*  chosen  in  preference  to  the  former. 

The  next  point  to  be  decided  was  the  total  capacity  required 
and  the  mo-t  advantageous  sub-division  ind^  iniv.  In  order 
to  obtain  a-;  nnicti  information  as  possible  v,liicli  would  serve 
a?  A  ([iiiile  ti>  help  in  delrrminins  this  question,  careful  observa- 
tion=  were  made  of  the  puwtr  consumption  at  different  times  of 
;he  day  and  under  different  conditions,  and  of  the  size,  number 
and  character  of  the  various  motors  and  tools  in  the  shops.  A 
careful  study  wa.s  also  made  of  the  coal,  water  and  electric  bills 
for  the  preceding  five  years  in  order  to  ascertain  as  nearly  as  pos- 
sible how  the  load  conditiotn  changed  from  mocith  to  month 
and  year  to  yw. 

As  n  result  of  this  analysis,  it  was  decided  to  install  three  elec> 
trie  generating  nnitsi  two  of  60^  and  tfae  third  of  30  kw  capacity, 
and  a  single  stesm-^Wen  aireompressor,  it  being  mmaocsHfy  to 
provide  a  icscrvc  nuiUno  of  this  type  as  ibe  tcmporaiy  erupting 
of  this  maeUfle  wmdd  sbnt  down  only  a  small  portion  of  the 
wori»  and  would  not  iatcrfere  la  any  way  with  tiie  other  por- 
tiona. 

The  type  of  prime  mover  and  the  relatiTC  advantages  of 


operation  widi  or  without  oondcniers  came  up  next  tat  «on- 
aideratioa  A  careful  comparison  of  operating  efficient,  flnit 
cost,  floor  space  occupied  and  general  suitability  of  the  various 

types  of  high  speed  reciprocating  engines  and  steam  turbines, 
showed  a  very  decided  advantage  in  favor  of  the  vertical  com- 
iionuii  iccipiocaiicit'  tiigine  SI  applicd  to  tlW'Condsiions  whkb 

were  found  to  exist. 

Tu  deterin  re  tac  tnial  builer  capacity  required,  it  tiniply  re- 
mained I'l  ascertain  il^e  amiir.fif  of  »t^am  wWHs  the  engine^  se- 
lected will  cons'.ime  when  furr.ishing  the  icqnisite  power,  a.-  dr- 
tcrmincd  by  the  manufacturers'  guarantees,  and  to  add  to  this 
the  mnount  of  steam  which  will  b«  consumed  by  the  steam 
hammer,  fn  this  manner  it  was  found  that  300  hp  in  boiler  < 
acity  would  be  sufficient,  the  horsepower  rating  being  base 
the  well  recognised  standard  of  lb.  of  water  evaporated 
per  hour  inm  and  at  »»*  P.  The  dcsiralrility  of  reserving 
aone  apace  for  fnlure  antargeaient  of  the  boiler  plant  led  to 
the  diniee  of  two  boilers  each  rated  at  150  horsepower  set  in  « 
batteiy* 

A  cross  drum  type  of  boiler  with  14-ft.  tubes  was  used  in 
irder  to  make  it  possible  to  set  the  boilers  across  Ihe  building, 
u  ■irh  arranijemenl  was  Ihe  most  ecmnmiieal  of  floor  space  and 
leiii  inelf  1h  St  t'  .  I  ic  steam  piping  arrangement,  and  at  the  same 
(im<:  u.  remove  and  renew  tubes  as  occaiion  should  require.  The 
boilers  arc  built  for  .1  working  pressure  of  2<r,  1|,  ,  Ijut  only 
li;o  lb,  will  be  carried.  They  arc  equipped  with  a  superheater 
designed  to  give  100'  of  superheat. 

The  building  for  housing  the  app.iratu5  decided  upon  is  a 
two-story  brick  and  steel  fireproof  structure  having  the  boiler 
and  engine  room  on  the  first  or  ground  iioor,  and  a  100-ton  steel 
coal  bhi  on  the  second  floor,  the  remaining  portion  of  the  floor 
available  for  manufacturing  or  other  pnrpoKs,  A  steel 
chfaancy  4  ft.  in  diameter,  and  with  its  top  125  ft.  above 
the  boiler  room  level,  also  rests  upon  the  second  floor  and  is 
coiMiected  with  the  line  openings  of  the  two  boilers  by  means  of 
a  sted  pbte  fine  end  bteechings. 

Cos!  Is  delivered  tty  means  of  a  chute  from  the  sidewalk  to  a 
bucket  conveyor  running  from  a  pit  in  the  first  flOOr,  inIO  wMch 
Ihe  chute  opens,  to  a  point  ab<^%-e  the  coal  bin  on  the  second  Roor. 
This  conveyor  is  entirely  enclosed  and  provided  with  a  spout 
at  (he  top  by  means  of  which  the  coal  i»  deposited  near  the 
center  of  the  bin.  A  motor  OH  the  secood  floor  drives  the  con- 
veyor  by  a  belt. 

The  boilers  are  located  in  a  rooi;  '  •.  tli' Tnselves.  llie  side  wall 
of  the  setting  being  carried  otil  to  f<jrm  .1  partition  wall  between 
the  engine  room  ami  the  boiler  room.  This  arrangement  necessi- 
tates the  cle.-ining  of  one  of  the  boilers  from  the  engine  room, 
but  was  necessary  in  order  (o  obtain  snflieieot  room  for  a 
possible  future  increase  in  boiler  capacity. 

The  coal  bin  is  located  directly  oser  the  firing  space  in  front 
ef  the  boilera  and  has  two  pocfceti.  from  the  bottom  oi  each 
^  wUch  hoppers  are  rarried  down  to  a  height  of  about  s  ft. 
above  the  boiler  roam  floor  and  terminates  in  valves. 
tTnder  these  hoppers  a  small  coal  charging  car  rwis  on  rails 
the  cement  floor,  and  from  this  car  the  furnaces  are 
Mip( .  ;<!'  This  arrangement  ttuket  ft  unnecessary  to  carry  any 
cna!  It  II  the  floor  of  the  boiler  rmmi.  and,  therefore,  if  is  po»- 
siWi-  to  keep  this  porli<in  of  the  plant  in  a  neat  and  cleanly  con- 
dili-in. 

Ovvin^  r  I  1  imped  space  and  the  nature  of  the  soil,  which  pre- 
vmird  e.scavating  to  any  great  depth,  it  vv  !■  tint  ;-K)ssibIe  to  make 
my  special  provision  for  the  removal  of  aslics,  even  if  the  quan- 
tity of  these  were  sufficient  to  warrant  the  necessary  expense, 
which  would  be  involvcil  in  providing  for  this  in  any  other 
way  than  by  hand.  throii(jh  the  a«h  pit  doors. 

The  fccd-waler  heater  is  of  ih«  <)pen,typc,  the  steam  entering 
throngb  an  oil  separator  and  miitglillg  with  cold  water  trickling 
over  trays.  Two  boiler-fccd  pumps  are  installed,  one  being 
stmm-dtiven  and  the  other  etcelrirally'driven.  Although  the 
latter  is  mudi  more  costly  dian  a  steam  pmnp  ol  the  same  cnp- 
adty  in  much  higher  economy  of  Operation  amply  warranted  the 
additional  expenditure 

The  three  generating  sets  are  inslafled  in  a  row  along  one 
w-all  and  on  tbe  other  side  of  a  eentral  aisle  is  tiie  air  coiiw 


Digitized  by  GoQgle 


nmuay  17,  w6. 


ELECTRICAL  WORLD. 


pressor,  the  elcctrical|y-4iriv«n  Mlcr>iMd  piuqpk  apae*  for  n 
addiiiainl  dectrieal  gcnendag  act  and  a 
tfibntfa^  cwilehbcMnL 
The  feaefalort  aw  diKet-enmnt,  a^o-volt^ 

TIk  primary  reaaon  for  the  choioe  of  this  current  and 
was  that  all  of  the  motors  installed  ihroughont  Aa 
works  were  wound  for  that  and  the  use  of  it  makes  it  poaslMa 
to  take  advantiiKr  '.  T  ibr  p  '.blic  scnfec  aa  an  ainiljaiy  ahoidd 
it  ever  prove  desirable  to  ilo  »o. 

The  lifting  is  takctt  care  of  by  means  of  a  thrcc-wiie  sviiem, 
fed  from  a  rotary  balancer  installed  near  the  5witchbc>ard.  This 
arraiiKcmi  111  w.i-,  mnsiijcred  preferable  to  the  use  of  a  240-vol^ 
two-wire  lighting  5)stem  for  the  reason  that  this  higher  voltaie 
does  not  lend  Itself  well  to  the  operation  of  many  of  our  higher 
power  illuminants,  such  as  the  arc  tamp,  so  useful  in  the  eco- 
nomical lighting  of  large  endostires. 

The  switchboard  coasista  of  aev«n  panels  of  narUeiMd  slat* 
mooated  iQea  an  ancle  iron  frame,  and  act  3  ft.  fmm  fbe  vaH. 
There  is  a  genewlot  panel  for  each  of  the  three  dynamos,  a  total 
an  equaliser  or  balancer  panel  and  a  lighting 


Each  of  the  generator  pandt  is  equipped  with  a  single  lamp 
bracket,  an  ammeter,  a  field  rheostat,  a  three-pole  awitch,  the 
middle  pole  of  which  performs  the  functions  of  an  equalizer 
swiirli,  and  dimh'.r  [h>1<.\  dotiblc*anii,  laminated  contact  dretiiN 

breaker  with  carbon  treaks. 

Upon  the  total  output  panel  arc  two  <iiiglc  laini)  brackets, 
a  power  ammeter,  a  light  a-Timrfcr.  a  recording  ammeter  for  the 
total  current,  a  two  ;ii'l<',  ili;nh'..'  ihrmv  switch,  cOMtnillmg  the 
total  current,  one  side  being  connected  to  the  bu<i-bar«  and  the 
other  left  blank  for  poisiblc  titturc  connection  to  the  public  ser- 
vice^ a  registering  watt-hour  meter  for  showing  the  total  amount 
of  electrical  energy  generated,  a  double-pole  pouer  switch  and 
two  amaller  donUe-polc  switches,  one  coatrolling  the  supply  of 
carrcnt  to  the  cqnaliaer  pand  and  the  other  to  the  drcnlt  feed- 
inf  Ae  electricaHy-driTeii  hoiler-fecd  pump. 

The  sQualmar  puid  is  equipped  with  two  single  ligiit  brackets, 
an  anmieter  far  imUcaiing  the  amounts  of  current  flowing  in  the 
neutral  wire  of  the  three-wire  system,  and  its  dircctioo,  and  a 
voltmeter  for  indicating  the  voltage  on  either  side  of  this  sys- 
tem—each of  these  instruments  has  the  zero  in  the  center  of 
the  SC'itf  anil  ti'JmN  lr>  the  tiRht  iitnl  ^rft-  a  vnltniclLT  ■-^itch, 
the  balancer  field  ilieostat.  a  thrce-ptjlc.  double-throw  switch  for 
the  control  cl  the  siij'ply  of  current  to  the  lighting  feeder  panel, 
one  5i<!e  being  i-nmiected  to  tbr  bsi^-bars  ^ncl  the  other  left 
blank  for  ;Kiisiblr  future  connectinn  to  the  public  service,  a 
switch  and  starting  box  for  the  coritnil  of  the  biilancer  and 
a  double-pole  circuit  breaker. 

The  circuit-breaker  embodies  a  construction  which  is  rather 
peculiar  in  that  the  actuating  coil  is  conneetad  to  the  neutral 
wire  Cram  the  hnlaneer,  while  the  blades  are  connected  to  the 
forilive  and  nagattvi  wh«a,  teapcctively,  of  the  three-wire  sys- 
tem. By  this  arrangement  an  «xeessiv«  nnhalanring  of  the  lii^t- 
ing  dttuiia  vliich  wodd  overload  the  halanoer  woidd  txip  the 
'  taA  open  the  outride  legs  of  the  eystem,  thus  prateetuig 
from  overioads  without  running  the  risk  of  an  ab> 
nonnd  increase  of  potential  of  one  side  or  the  Other  of  the 
system,  which  would,  to  say  the  least,  be  detrimental  to  the  life 
of  the  I.inip'! 

Each  of  t!ic  feeder  paneN  is  equipped  with  two  single  lamp 
brackets  and  a  numbrr  ..f  Oriicr  switches  from  wUch  feeders  are 
run  to  various  points  ihroMph  tlic  works. 

On  lop  of  the  switirhboar.i  a  \:irgf  ilhiminated  dial  volliiieter 
and  a  potential  indicator  of  the  sattie  si/r  and  type  arc  mounted. 
These  are  connected  to  a  voltnieler  switch  on  one  of  the  gener- 
ator pands,  and  to  the  main  bus-bars  respectively. 

To  dns  swiichlKwnl  are  connected  Utt  dicntts  for  controlling 
fenenrioa  of  the  current  and  its  distribution  tbron^iout  the 


A  aomewhat  knotfy  problem  was  presented  in  connection 
irith  the  wr  eomprcssor.  The  amount  of  water  necessary  to  cool 
the  air  compressor  was  eslinMled  at  so  gaL  per  mmutc.  The 
only  available  supply  of  wler  was  from  the  city  mains,  and 
the  cost  of  this  amount  from  that  source  was  too  great  to  be 


considered.  It  waa  finafly  deddad  to  inatall  a  cooling  tower 
opoB  (he  raof  durangh  whidi  the  timer  eeald  fM%  after  hecom- 
Ing  heated  hi  tto  jackeU  of  the  compinsor.  and  he  coded  and 
uaed  again.  By  dris  anrnvsment  on^r  anSdent  water  is  dram 
from  the  street  mains  to  mske  up  &t  loss  fay  evaporation,  whidi 
is  about  5  per  cent,  and  the  cost  of  the  necessary  electncat  en- 
ergy for  moving  the  water  is  trifling  compared  with  the  saving 
accomplished. 

The  total  investment  necessary  !o  aceomplish  this  result  was 
about  to  the  cost  of  the  water  for  one  year  if  this  water 

were  allowed  to  run  to  waste  after  being  used  in  the  jackets. 


New  Tdephone  Pttentt. 


LAMP  JACK. 

The  bmp  ngnal  switchboard  usodly  reqdrca 
under  such  varying  conditions  that  it  has  been  cwdtpmaiy  to  use 
sevecd  st]dcs  of  lamp  jacfcs.  S.  A.  BeylaBd,  of  Bfyila,  OUa^  haM, 
however,  designed  a  socket  adaptahle  to  all  c— dWoafc  Thta 
sodcet  it  fMiMd  of  a  tubular  body  having  an  < 


amAm  uiir  jtacx. 

side,  upon  which  extcnsioc  the  ^ings  of  the  lecket  are  1 
on  insulating  slabs  and  bmhings.  The  cut  shnwa  a  1 
of  Boeh  sockets.  For  jade  pand  work  tte  aodnla  are  : 
upon  a  supporting  strip.  The  lamp  cap  for  sndi  aockets  is  « 
revolving  escutcheon  plate  pivoted  between  two  jado,  and  sr- 
nUged  to  carry  bull's  cye«.  The  Dean  Electric  Coaapaity  has 
Mr.  Beyland's  patent. 


BBAVa. 

Mr.  E.  .\.  Tcrpenintj,  of  Geneseo,  III.,  has  made  an  adaptation 
of  the  D'.Arsonval  gaivanometer  to  telephone  work  in  the  form" 
of  a  very  sensitive  rfl.iy.  He  provides  the  usual  oscillating  coil, 
between  electromagnets,  and  a  liquid  damper  and  other  refine- 
,nent  V  .No  practical  cpplioation  for  aneh  •  device,  however,  sngy 

ijcsls  itself. 

CDMKISrrE  SYSTEM. 

An  improved  system  of  compoeite  tdcpbone  and  telegraph 
wofUng  bat  been  invantad  tgr  C.  Tufdd,  of  Vmuo,  Italy,  in 
which  the  non-Interference  of  the  two  Qipes  of  current  is  nc- 
cempHshed  thiongh  the  afsnqr  of  an,  appuatus  he  calls  a 
'Uptntot."  This  eoadatt.of  a  pdr  of  eoDs  asaodaled  in  non- 
indtictWe  r^doo  on  a  singie  core,  hi  combination  with  two 
adjustable  inductances.  One  of  these  latter  it  hi  seriea  widi'eatlh 
coil  and  the  circuit  of  each  is  led  through  a  condenser  to  a  com- 
HK.in  iHitnf.  This  point  is  inductively  connected  to  the  trans- 
inittirg  line  by  the  use  of  a  transformer.  From  the  other  side 
of  the  trin-.frrmrr  the  circuit  is  led  to  a  ■.ecnnf!  cnmir.on  p  lint 
to  which  are  ^'sn  ciMiiiCi-ted  the  two  separate  windings.  It  will 
thus  be  unrlersp.id  th.-.l  this  circuit  at  one  point  has  two  parallel 
branches  through  the  two  limbs  of  the  separator.  A  third  wind- 
ing is  put  upon  the  main  separator  core  which  is  included  in  the 
telephone  circuit.  This  w-ndirg  i^  of  course,  sensitive  to  the 
resultant  flux  changes  in  tin  cr.u,  under  the  influence  of  the 
two  separator  windings  which,  as  explained  above,  are  in  op- 
posed relation.  It  will  be  reaidHy  aDderstoo<l  that  by  property 
adjusting  the  inductance  of  the  two  separator  branches,  the  result- 
ant flax  nay  be  adjusted  ao  that  ennent  between  certain  limit- 
ing pcriodidtiea  only  affects  the  tdephone  circuits  sufidently 
to  prodnoe  audible  results.  This  is  4w  mdn  principle,  hi 
are  introduced,  of  course,  a  number  of  icfinemcnts. 
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Wattmeter  for  Saving  Hone-Power. 

To  ihe  Editors  of  Eltctrkal  World: 

Siu:— I  am  glad  to  note  thai  out  of  Ibc  a8  patents  on  dee. 
trical  invenliom  inoed  January  i6  a  ctioiec  was  imule  of  (ha 
WilaoQ  watuimef  patent  as  tiie  subject  ■nttcr  for  an  article  in 
yonr  eolumnii  This  pcomintuca  is  appfcdatad  tgr  the  idicitaT 
«f  patcitts  in  tlie  eate^  and  will  also  dotiUkst  be  appreciated  bv 
Pio&  Wilson.  While  the  Eucrkai.  Wonts  paid  this  eompliment 
to  the  invention,  it  did  not  appear  to  identify  the  "Mr.  Ernest 
Wilion,"  B8  Prof.  Wilwiti.  of  KinRS  College.  England.  Nor  did 
the  writer  of  the  articlf  pnli^.h'.:!.  .i|ip:afnl]y,  know  th.->l  llie  mclcr 
is  in  actual  use.  judgiiic  Iron:  the  words,  "Mr.  Erncit  Wilson 
.    .    .   tfoa/d  obtain."  He  dirf  obtain  the  results. 

The  history  of  the  invention  i<  intrrestinfi.  Mr.  J.  S  HiRhfield. 
chief  electrical  engineer  of  the  Metropolitan  Klcotric  Snpiily  C:\:n- 
pany,  of  London,  and  a  former  pupil  of  Prof.  Wilson,  asked  the 


latter  if  it  \kcrc  ful  p'l^-.i'jU'  t<i  measure  the  watts  in  their  large 
generating  st;ilion>  wilhuut  iho  wa^tc  ot  poucr  through  the  usual 
non-inductive  resistance  in  the  work  circuit.  Prof.  Wibon,  after 
numerous  tests,  experiments  and  cniustructions,  solved  the  prob- 
lem successfully.  The  meter  has  i>cen,  and  is  now.  used  by  •.he 
companjr.  .To  indicate  the  enormous  saving  (the  most  sensitive 
commercial  instnunents  requiring  i  to  2  volts  across  the  shunts), 
suppose  ifiiio  amp.  have  to  be  carried.  The  power  dissipated 
wooUd  wry  <ran  a.7  to  5-4  hp.  Prot  Wilson's  invention  saves 
all  fliis,  with  the  emotion  of  tbe  mappceeiable  power  Tagtitred 
to  drive  the  snail  gcnentor  involved  hi  his  meter,  and  lo  over*' 
oome  the  aUifat  fiidioml  eetimacca  conmoa  to  all  mttsti. 

The  hnrcntiott  is  rsdkallr  novel,  too,  the  broodcst  possible 
claims  being  allowed  without  any  opposition  by  the  Patent  OBcc:. 
The  invention  need  not  be  set  forth  further  here,  as  it  is  SO  ac- 
curately described  in  the  Elictsicai.  Wobi.d  of  Januar>-  27.  My 
object  i<  to  complete  that  article  by  showing  that  the  invention 
was  not  a  mere  proposition  by  an  amateur,  but  a  practical  solu- 
tion of  an  important  problem  by  a  prominent  electrical  engineer 
and  professor. 

New  Yobk.  .    E.  P.  Thoupson. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


1  TiNnMtornMfs* 

Turbo-AUitiiat  rs  MtviK  An  ::n\r.\v  m  which  the  author 
shows  hou  to  calculate  m  piaaicc  the  iii:{in  points  ui  the  design 
and  construction  of  high-speed  .iltcniator'.  iliivcii  liy  steam  tur- 
bine*. As  an  example  the  author  dcali  with  a  ^.^oo  to  2,000-kw 
a!tefn;iir.r  built  by  the  British  Thomvcm-U^iurton  Company  and 
connected  with  a  Curtis  turbine  fnr  "  <-  in  a  British  power  sta- 
tion. The  turbine  runs  at  a  speed  <  !  i.ooo  revolutions  per  min- 
ute, and  the  alternator  has  six  pl>le^.  In  view  of  the  vertical 
arrangement  of  the  steam  end,  it  is  laid  out  to  work  with  a 
vertical  shaft  on  top  of  the  turbitic.  The  author  first  discusses 
the  ckctrical  dcsiin  and  then  the  1 


data.r-Lond.  Bke.,  Jimmxy  1*. 

CMMmiMiaa.— Hakmxkahh  amp  Bnnwiitit  f— Two  letters  of 
a  mathematical  nature  on  a  special  point  in  Ac  itieory  of  the 
short-circuitinK  of  coils  and  of  the  phenomena  during  commuta- 
tion in  a  direct-current  dynamo. — kitk.  Ztif.,  Jairoary  18. 

Brush  Holders —ZisctLM.^^y- — .\n  ilU:strati<l  article  on  the 
constnictiun  of  various  types  of  brush  holders. — Lond.  EUe.  Rev., 
JiaiHuy  ti. 

Power. 

Cme  MMtr  wUk  Magtutk  Bnk*.—Aa  illnstrstcd  description 
of  crane  motors  built  bf  a  British  Company.  They  are 


EE 


no.  I.— MAGNBTIC  BBAKC 

enclosed,  series  wound  and  simibur  to  the 
The  brake  is  formed  m  an  cxfensioa  of  die 


■motor  type, 
bearing. 


in  which  is  carried  an  excit- 
ing ooil,  E,  as  shown  in  Fig.  i.  On  the  extended  hdi  is  carried 
a  corneal  cast-stcd  finto  Jt,  which  is  free  to  move  latenlly; 
in  this  ring  steel  springs  an  carried,  which  noranlty  tend  to  pinh 
the  ring  away  fram  the  face  of  the  magnet  At  the  extreme 
end  of  the  motor  shaft  a  tnalleable-iron  crown,  C,  is  keyed.  When 
the  motor  is  disconnected  from  the  power  service,  the  spiral 
-pnniis  thrust  the  omicai  sn-i'l  iliii;  iiii-  the  crown.  If  current 
is  ^wItclK•d  'III,  the  electric  ni-iKint  ln-comcs  energi?ed.  .■»nd 
by  the  action  overcoming  the  thrust  of  the  spring*,  the  ring  i-i 
attracted  to  the  face  of  the  magnet,  vshich  leaves  the  crown 
and  consequently,  the  shaft  free  to  revolve.— Load.  BUe^  Jan- 
uary 12. 

Produur  Gas. — Wvn. — An  article  discussing  in  a  general  way 
the  specific  advantages  of  producer  gas  for  electric  power  sta- 
tions. He  also  briefly  discusses  bow,  in  certain  cases,  producer 
gas  may  compete  with  electric  power  stations— first,  for  traction 
purposes  fhtongli  prodnoer-giaa  engine  driven  cars  versos  electric- 
motor-driven  cars,  and  secondly,  by  central  prodneer-gaa  plants 
furnishing  gas  for  scattered  gas  engines  versus  central  dectife- 
power  plants,  furnishing  current  for  scattered  nolors.— CSawfrrV 
Jifof..  February. 

EUelrk  Drive  —CtuK  an  .sNti  .^RF^•I>T  — .\iter  a  brief  discus- 
sion of  group  driviuR  and  inilivi<lu:il  motor  driving  and  of  the 
suitability  of  the  various  tspes  of  rr.clors  for  iliiTcrciit  require- 
ments, the  authors  give  a  concise  t.^lmJatcd  review  of  the  dif- 
ferent advantages  which  may  be  obtau  cil  from  electric  drive  in 
workshops  and  factories.  The  increased  output  which  should 
accompany  introduction  of  the  use  of  electric  power,  is  attrib- 
uted to  the  many  advantages  mentioned  by  the  authors,  hut  main- 
ly to  the  dear  head  room  for  crane  service  and  to  convenieBt 
speed  amttoL—Sekool  of  Uimts  Quarlerly,  November. 

PfctMNtfm  H  Bx^odnu  sn  AfjaM,— Goms.— The  first  parts  of 
a  toiig  article  on  the  prevcntiott  of  cxploaions  hi  nines  due  to' 
tbe  sparlcing  of  electric  macMnn,  etc. ;  espechtty  on  the  eoRatruc- 
tion  and  design  of  prolecthn  wire  nets  for  this  pnrpoae.— Efeik. 
Zfil.,  January  4  and  2?. 

Draft. — RirH.\BDS.— Ill  1  .  ntinuation  of  his  serial  on  metal- 
lurgic.1l  calculations  ilic  :.u',lior  disciissc*  rhimney  draft  and 
force!  Mraft  .nu'l  ►!i\cs  =evcr:it  pmlibuis  illustrating  the  prin- 
ciples explained.— £if<:(r(jf /(<•»«.  and  Mel.  InJ.,  Februarj-. 

Ttaetlan. 

Hn}kcs  —Vnx.—.\  paper  read  bef  .rc  the  (Rrii;-h  i  Tramways 
and  Light  Railways  .Xssociation.  The  author  has  made  a  series 
of  comparative  tests  with  a  great  number  of  brakes.  These 
brakes  are  first  described.  They  comprise  hand  brakes,  the  "pea- 
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«ock  brake,"  mechanical  slipper  brakes,  pncwnatic  »lipii«r  brakes, 
air  brakes,  momentum  brakes,  energcney  electric  brakes,  rheo- 

sialic  liRkc*,  clcctroni.igiictic  disc  brakes  aiu!  clectroiiiagiiolic 
tncU  brakes.  In  the  latter,  two  types  ire  dislingtiisticil :  in  type 
A  the  track  shoes  .iri  i'\f,\-t  on  the  track  onlf,  while  in  typ<  !■ 
tile  track  shoes  arc  coupieti  to  and  act  in  cnnjunction  with  liie 
«nlinaiy  track  shoes  on  the  wliecl.s.  The  reanltt  obtained  in 
these  tests  are  given  in  a  series  of  tables  and  a  great  number  oi 
iGaitrams.  The  aatlior  concludes  that  the  hand  and  rheostatic 
Jir.A' -  ure  not  lo  be  compared  in  their  result.^  '..  ith  t  lectrottiag- 
ntlic  truck  brake*.  Hand  brakes  are  too  slow  in  action,  and  en- 
tail much  t!occ->sar>-  labor  on  the  part  of  the  niotorniaii.  Rheo- 
static brakes  are  clicap  as  regards  first  cost,  but  the  inainte- 
nanCC  charges  Cmini;  to  the  simrtcr  life  o(  the  motor  and  resist- 
ances are  ver>-  mucli  increased.  With  this  type  of  brake  the 
cffdenc)'  is  very  low,  and  the  power  developed  by  the  motors 
can  ho  iiicd  to  a  much  greater  ,'  li  -i:,ti?-  in  connection  with 
magnetic  track  brakes.  The  resiil;^  (iiituine*!  with  the  nioinenttini 
brake  are  very  good.  The  author  thmk>  that  the  pneumatic  slipper 
brake  for  use  on  long  steep  gradients  is  a  <Ic\e|opnient  which 
win  be  watched  with'  interest.  The  trials  with  both  the  A  and 
B  types  of  magnetic  track  brake  show  excellent  results,  and  al- 
thotigh  as  far  as  the  tests  are  concerned,  there  is  no  doubt  that 
the  latest  form  ot  type  B  brake,  with  the  supplementary  wheel 
brake  attaclimeiit,  gave  the  best  results.  There  are  two  important 
point?  which  must  also  be  taken  into  considcntion.  viz..  the 
first  cost  and  the  cost  of  maintenance.  The  cost  oi  the  A  type 
of  bnke  is  naturally  much  lower  than  that  of  the  B  type  of 
brake,  as  the  arrangement  is  simpler,  and  for  the  same  reason, 
in  all  probability,  the  cost  of  maintenance  of  the  A  type  will 
be  less  as  there  arc  fewer  working  ]iart«.  It  is.  therel'ore,  a 
que<!tion  of  experience  as  to  whether  the  cheaper  brake  is  suffi- 
ciently goixl  for  all  jiractical  purposes.  With  a  more  powerful 
brake  it  is,  of  course,  possible  io  increase  the  speed  and  thi& 
IS  a  far-reaching  advantage  The  chief  advantage  of  the  latest 
forms  of  electromagiietlc  Itfake  is  that  they  can  he  used  in  the 
thickest  traffic  when  the  cars  are  traveling  at  very  low  speeds. 
In  the  improved  designs  with  longer  magnets,  the  ampere-sec- 
onds arc  very  much  lower,  and  the  motors  arc  not  overheated,  as 
was  the  case  with  the  older  forms  of  tnagnets.  If  these  brakes 
are  adopted  sev'cral  very  important  points  require  attattion.  In 
the  first  place,  the  controller  shonld  be  designed  with  not  less 
than  seven  brake  notches,  $0  that  the  bratccs  may  be  applied 
gradually ;  also  that  the  brake  coimectioni  in  the  controller  are 
entirely  disconnected  frotti  tlic  power  circuit.  The  controller  con- 
nections have  to  be  arrangc<l  specially,  so  that  when  one  motor 
is  cut  Out  the  brake-winding  will  not  be  short-circuited.  F.icc- 
Inaagnetie  track  brakes  arc  useless  if  applied  at  jtmctions  where 
Manganese  rails  and  specnl  woifc  are  ittcd  thnmgfaout  The 
new  brakes  arc  very  powrrrnl  in  ^ir  action,  and  great  care 
has  to  be  exercised  in  teaching  motormen  how  to  tise  them,— • 
Lond.  n!i-f..  Jut^iiap.'  10  .Tf.<l  26. 

Trafiion  in  EnRhnd-  Si'inf  sLiii^tical  data  on  "street  and 
road  tramways  and  light  rr:i-A  tv-  '  in  ;'ic  L'nitetl  Kingdom.  Some 
of  the  figures  are  abstracted  in  the  following  table : 

Sicam  HorK 

n  :  .>l5.  ,  Elcctritptried:— — >     Period.  Paiod. 

I)«4-S<  ISVIM-  ■>r9> 

LMiftii    of    r  o  H  t  c 

nfxn  in  milo   3,ii6,;S  i.S.^9.i)i         1,064.10  3"-7 

Tout      numtKi  nf 

^pamictT*   cu-ricii  a,»68,9ij,--.!'i    i,;99..H-'.*73    »$»,*Ss.f^^  tSo,88i,5is 
CkfiUl  expend,  per 
Wl»«l  Miiate  track  ^  . 

«cn    Syr.ops         »8«.ooo       ti^.us  $4».J>S 

raatnlmc  of  ntt  re- 

Mp(t  to  t<ptal  capi-  ,  _ 

*ll  OBllay    6.}6  4.37  64*  3.97 

FKtrnt%]((  of  vrork- 
WME  cJtpcnditurf  to 

|P0»«  rtvripis    66.19  Sft  15  "6.9J  tj.tl 

The  electric  road  mileage  has  increased  from  l,4f>2  in  tg03-4  to 
1,780  in  1934-5,  the  mileage  of  other  methods  of  traction  has  de- 
eteased  ill  the  same  time  from  377  to  336.— Lond.  £/«.  Kev., 
Jsaoary  ts: 

^"f^Ky  Losses— .\n  article  giving  statistical  data  on  energy 
losses  mi  tramways  from  the  experience  of  English  lines. — ^Lond. 
filrr.  R,t'..  January  12. 

Smiaa  Contact  Syjtfut.—An  illustrated  description  of  the 


"C.  B."  surface  contact  system  in  experimental  use  on  some  three 
mile's  at  Lincofai.— Land.  EUe.  -Rev.,  January  iz 

bwtaltatioH,  Syifawi  «iid  AppHtocM. 

Pans  /'t»wcr  Fliint. — Bi.osi>ix. — .'\  fully  illustrated  description 
of  the  generating  station  oi  Saint-Denis  of  the  Socicte  d'Jilectri- 
cite  of  Paris,  which  is  one  of  the  most  modem  French  stations. 
It  supplies  power  for  lighting,  traction  and  other  purposes.  In 
view  of  the  different  requirements  both  three-phase  currents  at 

10,  J50  volts  with  a  frequency  of  ^5  and  two-phase  currents  at 

11.  yjo  volts  with  a  frequency  of  4J  arc  generated  as  well  as  di- 
rect current  at  Jio  and  550  volts.  The  ajo-vult  direct  current  is 
used  for  excitation  and  for  lighting  the  station.  The  5SO-volt 
direct  current  is  used  for  traction.  Labor-saving  devices  are 
made  use  of  to  a  great  extent  All  the  prime  movers  arc  steam 
turbines.  There  are  ten  main  generating  sets,  eadi  eoiuisting 
of  a  steam  turbine  an  l  m  :  1'irriiator  of  6.000  kw  nornial  lo.id, 
^'lie  speed  is  7-;o  revohuioiis  per  minute.  The  stcani  consumption 
per  kvv  hour  is  not  over  68  kg  at  full  lo.id  and  S.2$  kg  at  half- 
load  with  steam  at  la  kg  per  square  centimeter  at  300"  C.  Each 
generating  set  has  a  length  of  1,4$  meters  and  breadth  of  4.15 
and  a  height  of  3.5  meters.  Of  the  10  groups,  7  generate  three- 
pb.Tsc  ciiirents  and  ^  two-i>liase  currents.  .\  single  turlxvgcn- 
erator  of  .vk)  kw  gives  direct  current  .it  230  voU^.  ".'.]■:  -peed  being 
2,700  revolutions  \>t:T  minutes.  There  is  also  a  booster  and  a 
storage  battery  of  ijiO  cells  with  a  capacity  of  1,300  anipere- 
hours  for  a  one-hour  discharge  rate.  The  joo-kw  direct-current 
generating  set  is  used  only  for  starting  the  main  machines; 
afterwards  it  is  disconnected  and  the  current  for  excitation  is 
supplied  by  motor  generators,  each  consisting  of  a  .Vj  kw. 
10.25  -volt,  tliree  phase  motor  and  a  230-volt  direct-current 
generator.  To  make  the  use  of  three-phase,  two-phase  and  direct 
currents  intcrchangc.ible,  ttie  folldwitm  type  of  machine  is  em 
ployed.  It  consists  of  a  10^350-volt,  ij-period,  three-phase  alter- 
nator and  a  6ki5i>-volt,  43-perkMl,  two-phase  alternator,  mounted 
on  the  same  axle  revolving  with  a  speed  of  500  revolutions  per 
niintite,  .According  to  the  retjuircments  of  the  moment  any  one 
of  the  two  alternators  is  employed  as  a  motor  and  the  other  as 
a  generator.  This  same  set  is  also  used  for  giving  the  direct 
current  for  traction  at  550  volts.  For  this  purpose  at  each  end 
of  the  axle  a  direct-current  generator  of  730  kw  is  mounted.— 
Lo  Revut  Etec,  January  15. 

Gas  and  I'.tedrktty  in  Gcru:  .1  ■  -.\n  account  of  the  recent  an- 
nual meeting  oi  the  Association  of  Gas,  Electrical  and  Hy- 
draulic Engineers  of  Rhineland  and  Westphalia.  From  the  an- 
nua] report  it  appears  that  in  spite  of  the  ooropctition  of  electric 
central  stations,  which  have  almost  throughout  reduced  the  rates, 
the  use  of  illuminating  gas  ha*  steadily  increased  in  the  cities 
of  larger  and  medium  size,  the  use  of  gas  being  rapidly  extend* 
ing  cspcci.illy  for  cooking.  The  i  !-  1  r  ;r  central  stations  arc  al- 
so increasing,  but  it  is  remarkable  that  during  the  last  years  the 
inerease  was  limited  rather  to  the  use  oi  electricity  for  power 
purposes  while  the»usc  for  lighting  showed  rather  a  decrease. 
The  increased  use  for  power  purposes  is  in  many  cases  due  to 
a  very  consider.-d)lc  reduction  in  the  rate  for  electricity  for  Stich 
work.  It  is  stated  that  iji  future  a  rcducliim  of  the  use  of  elec- 
tric light  can  be  prevented  only  by  a  very  essential  reduction  in 
the  jirice  of  electrical  energy,  which  will,  however,  be  almost  im- 
possible in  view  of  the  tin.-\ncial  condition  of  central  stations. 
It  is  stated  that  in  smaller  and  medium  cities  in  Germany, 
central  stations  do  not  earn  profits,  while  the  financial  condition 
in  larger  cities  if  |  i!fi-  -T.:;f:.,t  >ry.  "Considerably  used  and 
very  satisfactory  are  the  XcniiS  i.imps  for  direct  current  on  ac- 
count of  the  long  life  and  their  high  1  ■VK  ini.y  at  2M  volts  and 
the  osmium  lamp  for  alternating  current  for  low  voltages  up 
to  50  volts."— /onr.  /.  GoAel  «.  Wnu,.  January  aa 


Magnetic  Hysteresis.— DVHtu.— A  paper  illustrated  by  dia- 
grams in  which,  without  any  mathematics,  the  methods  of  the 
author  for  applying  the  principles  of  thermodynamics  to  various 

phenomena  are  applied  to  the  special  case  of  magnetic  hysteresis 
The  present  article  refers  to  a  field  which  changes  verj-  slowly. 
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ilie  treatment  being  very  siiiiplr. — Revue  Gen.  des  Sciences, 
January  15. 

Cafacity  /nrfur/aHfi'.— Licutknstilin. — A  furtlier  contrilnition 
to  the  disciiSMun  of  llic  proper  dcAnilions  of  capacity  aiiU  iiuluc- 
lance  of  one  or  more  conductors. — BIek,  Zcil.,  January  4. 

Electrons. — Tomm.\sin.a. — A  paper  read  before  the  Interna- 
tional Congress  of  radiology  and  ionization  in  Liexe  on  the  ki- 
netic theor>'  of  the  electron  a.s  a  baiis  of  the  electron  theory  of 
radialioiLs.  The  paper  i§  essentially  speculative. — Phys.  Zfit.,  Jan- 
uary 15. 

Electrochemlftry  aiul  Batterlea« 

C'i<rri*M/  Pensily  \  l|:^CllS'^i^.n  of  the  role  of  current  density 
in  electric  funiacr  imn-csics  and  in  electrolytic  processes.  In 
electric  processes,  the  watts  per  cubic  inch  are  the  fundamental 
item  determining  the  operation.  The  watts  per  cubic  inch  equal 
the  square  of  the  current  density  nuiltiplied  by  electric  restivity. 
Hence,  instead  of  the  watts  per  cubic  inch  it  is  possible  to  con- 
sider the  current  density  as  the  fnnilamental  determining  factor, 
the  Miuare  of  the  current  dennilj  multiplied  by  electric  resistivity. 
change>  with  the  mechanical  pressure  and  esjiecially  with  the  tem- 
perature. In  electrolytic  processes,  in  which  a  number  of  dif- 
ferent reactions  are  a  priori  possible,  the  voltage  (or  the  electrode 
potential  at  each  electrode)  determines  which  reaction  sets  in. 
but  under  the  conditions  as  experiments  are  often  carried  out 
the  current  density  in  electrolytic  proecs.^ies  is  directly  determined 
by  the  voltage.  The  main  effect  of  current  density  in  electrolytic 
processes  is,  however,  found  in  the  tendency  of  the  current  to 
continually  change  the  system  by  introducing^  new  products  at  the 
electrode*  into  the  system.  The  greater  the  current  the  larger  is 
the  amount  of  new  products  formed  at  the  electro<le».  Further, 
the  smaller  the  electrode  surface  the  less  is  the  quantity  of  the 
electrolyte  which  i5  in  contact  with  the  electrodes  and  the  greater 
is  the  liability  of  the  newly  formed  products  to  displace  the  orig- 
inal electrolyte.— i?/fi<ror/irm.  and  Mel.  /"</.,  February. 

Carborundum  l-urnace.  FitzGerai.d. — An  illustrated  descrip- 
tion of  the  construction  of  the  electric  funiacc  for  making  car- 
borundum. The  author  gives  briefly  the  mathematical  theory 
of  the  design  and  some  notes  on  the  efficiency.  With  the  data 
on  hand  it  is  tKit  possible  even  to  make  approximate  estimates  of 
absolute  efficiency,  but  the  progress  which  has  been  made  can 
be  judged  from  the  fact  that  in  189.1  9  kw-hours  were  used  to 
produce  one  pound  of  carborundmn,  while  in  19OJ  3.8  kw-hours 
arc  sufficient  for  the  same  purpose. — Eltetrochtm.  and  Mrl.  Ind., 
February. 

Refractory  Uses  of  Bauxite— hwnvt.—fi-n  article  in  which  the 
author  first  described  the  method  of  making  refractory  bricks 
from  calcined  bauxite.  Bauxite  bricks  may  be  used  to  advan- 
tage in  open  hearth  steel  furnaces  and  have  already  found  suc- 
cessful application  as  a  lining  in  Portland  cement  kilns  and 
as  a  lining  for  lead  refining  funiaccs. — Electroehem.  and  Met. 
Ind.,  February. 

*  Unit*,  Meuuremeats  and  liutranienU. 

Ammeter. — .\n  illustrated  description  of  the  .Ayrfon-Perry- 
Duddell  twisted-strip  ammeter  which  consists  essentially  of  a 
very  sensitive  .Xyrton-Pi-rry  twi.sted  strip  on  which  the  mirror  is 
mounted,  and  a  temperature-compensation  ilevice  to  minimize 
the  zero-creep  when  the  temperature  of  the  whole  instrument 
changes.  The  instrument  is  shown  in  Fig.  2.  In  the  center  is 
seen  the  .\yrton- Perry  twisted  strip,  of  which  the  upl»er  part  is 
twisted  in  one  direction  and  the  lower  part  in  the  opposite.  The 
mirror  with  a  very  thin  mica  damping  vane  Is  fixed  at  its  center. 
The  strip  is  stretched  in  a  frame  formed  of  the  lower  brace 
block,  which  forins  one  terminal,  and  a  piece  of  ebonite,  the 
sides  of  the  frame  being  formed  by  the  compensating  wires.  This 
frame  itself  is  strefcheil  by  means  of  a  spiral  spring  fixed  to  the 
upper  terminal  bhx-k.  The  twisted  strip  and  the  compcns.-ition 
wires  are  made  of  the  same  metal;  in  fact,  the  strip  is  actually 
rolled  from  a  piece  of  the  same  wire,  so  that  they  all  have  the 
same  temperature-coefTicient  of  expansion.  If  the  wires  and 
strip  rise  in  temperature  efiually,  then  the  whole  frame  simply 
gets  longer  and  r»o  twist  of  the  mirror  endues  If,  however,  a 
current  be  sent  through  the  twisted  strip,  then  it  is  caused  to  heat 
and  twist  up.  defecting  the  mirror.    Owing  to  the  fineness  of 


the  strip  (0.033  mm.)  which  is  heated  by  the  current,  the  instru- 
ment is  very  quick  in  action.  The  mechanical  periodic  time  i> 
very  short,  about  1/15  second,  so  that  it  is  !>blc  to  follow  cur- 
rents which  vary  over  a  small  range  as  rapidly  as  i  or  2  cycles 
per  second.  \n  instrument  with  a  resistance  of  20  ohms  will 
give  a  deflection  of  250  mm.  at  1,000  mm,  scale  disl-iiicc  with  a 
current  of  0.022  amp.  or  with  a  potential  difference  of  044  volt. 


rS 


nC-  2- — METER. 

The  instrument  requires  screening  from  quick  vibrations  of  the 
order  of  1/15  Second.  This  is  accomplished  by  standing  the  in- 
'>lrument  in  a  heavy  metal  block,  shown  in  the  illustration,  which 
IS  suspended  by  means  of  three  wires.  This  form  of  apparatus, 
which  has  very  small  self-induction  and  cap.'icity,  can  be  used  for 
observing  the  quick  variations  of  the  voltage  in  supply  stations 
produced  either  by  cyclic  irregularity  of  the  engine  or  by  phase 
.-iwinging  between  alternators  or  converters  and  other  similar  pur- 
poses. Uy  working  to  a  fal.sc  jrero  a  sensibility  of  10  mm.  ch.-tngc 
in  deflection  for  I  per  cent  change  in  the  potential  difference 
may  he  obtained.  By  observations  of  this  kind  it  is  often  pos- 
sible to  tr.ice  the  causes  of  alternators  not  operating  properly 
in  parallel,  and  to  find  which  engine  and  which  particular  defect 
is  the  cause.  Tlie  apparatus  can  be  used  as  a  voltmeter  down 
to  C.I  volt  and  in  scries  with  high  resistances  up  to  10,000  volts; 
it  can  also,  of  course,  be  used  with  a  shunt  to  measure  large 
currents.  The  robust  nature  of  the  construction  renders  the 
instrument  suitable  for  carrying  in  the  pocket.— Lond.  Elec, 
January  19. 

Magnet  Construction  for  Measuring  Instruments.. — Busch. — A 
description  of  a  new  arrangement  of  the  field  magnets  for  direct- 
current,  watt-hour  meters,  the  object  l>eiiig  to  obviate  the  deterior- 
.iting  effect  of  the  remanent  magnetism  on  the  readings  of  the 
meter.   The  arrangement  is  shown  in  Fig.  3.   A  is  the  winding 


TIG.  3.— MAGNETIC  CIRCUIT. 

supplied  with  the  exciting  current,  B  and  i:  form  the  iron  frame 
with  the  air-gap,  C,  in  which  the  disc-formed  armature  revolves, 
of  which  /»  represents  the  axle.  Tlic  special  feature  of  the  ar- 
rangement is  the  magnetic  shunt,  F.  When  no  current  flows, 
this  shunt  *ucks  off  the  Ilux  of  remanent  magnetism,  so  that  no 
magnetic  flux  passes  through  the  air-gap,  C.  In  order  to  cause 
the  shunt  to  suck  off  the  lines  of  flux  which  ditliirb  the  propor- 
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liunality  nndcr  all  conditions  of  cnnvut,  the  artiAcial  poles,  F, 
must  have  a  proper  crws-ccction  and  length.  If  these  condi- 
lioRs  m  fnlfilM,  tiw  nomber  of  lines  of  flux  passing  Ihraogh 
f  <kcrca<;i.'s  with  tacmisliiff  satnratfcin»  bwt  en  MOOHOt  of  the  hi- 
cruMiig  saturation  of  the  iron,  B.  the  number  of  tines  of  flux 
prudiiccd  alvj  decreases  soitiewhat  am!  tin-  dimcn^ioi!>  rnn  be 
cho«tn  111  such  a  way  that  in  spite  of  high  saturation  of  the 
main  iron  the  lines  of  flux  in  the  active  air-gap,  C,  remain  pro- 
portianat  to  the  exciting  current.  Diagrams  are  given  vrhich  show 
tbis  proportioimltty  to  be  suflident  foi*  all  practical  purposes.— 
EUk.  Ziil.,  Janoary  11. 

Sthfrifal  Photomt-liT.—ViMicm. — A  niathcmaticnl  p.ijit-r  on 
ihi"  ik'temiin.ition  ni  tin-  hcmUp'n-rii'.-O  c.imllo  |i<iw<r  l^y  means 
of  the  spherical  photometer.  An  article  by  Blocli  un  ihc  de- 
tenninatton  of  the  spherical  eaadle  power  by  a  single  nica<'tirc- 
ncnt  with  this  instrument  was  recently  abstracted  in  the  Digest. 
The  present  aathor  makey  some  remarks  on  this  article.  The 
same  issue  cnntnins  a  letter  by  Bhwh  supplementing  his  former 
article.— C/fit.  Zeii.,  January  18. 

Magnetic  Effect  of  the  Current  Floxnng  m  Plates— AniPT  — 
The  first  part  of  a  mathematical  paper  on  the  magnetic  effect's 
of  the  ci^ritnt  (lowing  through  a  plane  surface  (meaning,  of 
owTie,  a  plate  the  thickness  of  which  is  small  compared  with 
its  length  and  breaddi)  and  on  the  action  of  the  currents  flowing 
through  the  iron  frame  of  a  sh^  on  the  field  of  the  compass. — 

liU'k.  Zi-il,.  January  25 

lligh-l-r,-i]u,niy    (urr,->ils    iiiui    I.U'tlric    If'>ft<-.<  riKMlNt", 
The  lirsi  parts  of  a  complete  reprint  of  his  recent  C  itUor  lectures 
on  the  meastirement  of  high-freqttency  cnrrenis  aud  electric  waves. 
The  first  lecture  deals  with  the  measnrcment  of  high  frequency, 
capacity,  inductance  and  resistance. — Lend.  Elec,  Jamntry  12  and' 

Dilrrmiiiui^  liii-  .\[ iniuiitiim  Kokiilk—  .A  note  on  the  deter- 
mination of  the  inonientnni  of  il-.c  rotor  1  .im  mimtion  motor 
by  means  of  a  starting  and  stoppinR  (running  out)  test— Elek. 
ZeiL,  January  25. 

Jif«terf.—GiamAiaM.— Continuation  and  oonduston  of  his  long 
itlnstrated  serial.  The  author  describes  the  erection  of  meters 
on  r<  psiiinrrs'  premises  and  gives  rules  as  to  meter  cleaidng  and 
rfi>airs. — Lond.  Elet\,  January  12  and  2<i. 

Flux  Meter.  -  An  illnstnard  do-.criptMii  of  the  'ira^^vot 
meter  which  is  a  suspended  ballistic  instrument  and  has  the 
innortiiit  advantage  tiiat  its  indications  are  determined  solely 
by  die  total  floir  whidi  has  traversed  the  suspended  coil,  and  are 
mdependent  of  the  suddenness  or  slowness  with  which  that  flow 
ha*  taken  place.  It  has  the  fiirtlicr  advantage  over  the  ordinary 
ballistic  galvanometiT  that  the  iiidi.x,  or  spot  of  liuht,  comes  per- 
manently to  rest  at  the  limit  of  it?  deflcc-.i.m.  ll  an  exploring 
coil  be  connected  to  the  terminals  of  the  instrument  and  brought 
ialo  some  definite  position  in  a  magnetic  field,  the  instrument  can 
be  flsed  to  measure  the  flux  of  magnetic  induction  embraced  by 
(he  turns  of  the  coil.  When  the  exploring  coi1  is  moved  to  a 
position  where  it  is  traver-ed  liy  a  Kreuter  r,r  less  flux  than  that 
in  its  original  position,  the  induction  of  the  instrument  starts 
it  into  motion,  and  it  comes  to  rest  again  in 
a  new  position,  the  reflection  registered  be- 
ing determined  solely  by  the  change  in  die 
total  flux  of  induction  embraced  by  the 
coil.  Whether  the  exploring  coil  is  moved 
snddenly  from  it»  ini'.-.il  to  its  final  po-;!- 
tion,  or  whether  it  is  moved  gradually,  the 
deflection  ol>ser\ed  is  precisely  the  same. 
When  the  exploring  coil  is  withdrawn  to 
its  original  position,  the  index  returns  once 
more  to  the  zero  reading,  where  it  comes  to 
rest.  In  place  of  the  usual  type  of  suspen- 
L' □  ^iion.  possessing  some  appreciable  tor-.ioiial 
nc.4.— DiAciiAM  OF  stiffness,  a  single  cocoon  fibre  is  employed, 
llbx  KCTKB.  the  upper  end  of  this  fibre  being  attached  to 
a  flat  spiral  spring,  R  (shown  in  Fig.  4),  to  minimise  the  effect 
of  shodcs.  The  arrangement  of  the  stiff-wire  frame,  B,  fixed 
■pon  the  Coil,  B.  allows  of  a  central  att.ichnicnt  of  both  t  and  1', 
which  are  very  thin  silver  strips,  serving  to  lead  the  current  to 
•od  fram  the  eoil,  B.  The  soft-iron  core,  A,  is  supported  withm 


the  coil.  iK-tween  the  pole  pieces.  A',  >S",  of  a  permanent  magnet, 
the  field  in  the  air-gap  being  of  great  and  uniform  imeiuily.  An 
arrestment,  oomroUed  by  a  milled  ebonite  ballon  in  front  of 
the  instrument,  serves  to  lock  the  coil  when  not  in  use,  at  the 
same  time  bringitig  the  pointer  back  to  zero.  The  circuit  being 
closed,  if  the  coil  is  di>[s'aced  from  its  zero  position  and  then 
left  to  itself,  SO  small  a  controlling  force  is  exerted  by  the 
silk-fibre  suspension  and  the  two  silver-strip  spirals  that  the 
index  creeps  back  excessively  slowly  towards  aero.  The  restor- 
'  ing  forces  dne  to  torsion  in  the  suspension  are  practically  ncgli- 
giUc,  the  excursions  of  the  coil  when  once  set  moving  being  lim- 
ited only  by  danipincr  influences— chiefly  electromagnetic  damp- 
it  y.  Tlie  niatlietnatical  tlnciry  of  the  in^lnitnent  is  briefly  given. 
The  Ilux  meter  is  useful  for  measuring  field  strength  in  air-gaps, 
for  investigations  of  the  distribution  of  magnetism  in  various 
forms  of  permanent  magnets,  for  measurements  of  permeability 
and  hysteresis  as  well  as  the  qtiantity  of  electricity  discharged 
by  a  condenser." Lond.  Etec.,  January  19. 

Miasuriiii;  Inslrumeuls. — .-Xn  illustrated  rlescriptii ni  of  a  new 
type  of  electromagnetic  measuring  instrument  niiic  by  tlie 
Allgem.  F.lck.  Cies.  The  advantage  of  the  new  tyjie  over  the 
old  one  of  the  same  company  is  the  provision  of  air  damping  for 
the  moving  portion  of  the  instrument  Tlte  fundamental  idea 
is  as  fdlfliws.  If  the  two  soft  iron  rods,  A  and  B,  are  placed 
within  a  solenoid,  S  (Fig.  5),  they  are  magnetized  by  the  current 


WG.  S— MEASLKING  INSTRUMENT. 

in  sneh  a  way  as  to  repel  each  other.  If  one  of  these  rods  is 
Stationars  and  the  other  mounted  on  a  revolving  axle,  the  cur- 
rent will  produce  .1  revolution  of  this  axle.  In  practice  not  rods 
but  parts  of  cylindrical  surfaces  are  used,  as  indicated  at  A  and 
B  in  the  right-hand  diagram,  where  6'  is  the  solenoid.  B  is  sta- 
tkmary,  while  A  is  connected  to  the  needle  of  the  instrument 
and  to  a  spiral  spring,  F,  which  fun-islu  -  -An-  r:  -i-tinp  iircf  .\ir- 
dainping  is  obtained  by  means  01  a  Itgbt  aiumm-.m-  ili^^c  in  a  closed 
air-chamber.  Tlu-  in>trmiunt>  may  be  used  for  either  direct  or 
alternating  current  The  influence  of  the  frequency  and  the 
wave  form  of  e.m.f.  is  said  to  be  smaller  than  with  the  older 
type  of  instrument  of  the  same  company.— £/rA.  Zeit.,  Jantiary  aS, 
Dttermnmg  the  Power  Partor. — An  article  pointing  out  that 
the  douUe-watttneter  meibod  of  three  plia^e  power  measureiuent 
ofTeirs  a  simple  ind  cation  of  the  powi  r  frntor  of  the  circuit  in 
ipieilion.  The  principle  of  the  method  is  that  the  sum  of  (he 
readings  of  two  wattmeters  connected  as  in  the  upper  diagram  in 


PIC.  6.— MCRIMUIINC  t^lWRR  F.XCTOft. 

Fig.  6  is  equal  to  the  power  supplied  or  delivered— as  the  case 
may  be-  -at  all  power  factors.  But  the  ratio  between  these  two 
separate  readings  varies  with  the  power  factor,  and  in  balanced 
systems  this  ratio  is  a  direct  indication  of  the  power  factor.  A 
simple  graphical  method  of  detcnaininc  the  power  factor  is  aa 
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follows,  reference  being  liaJ  i  i  Un-  Inv.tr  iliaKr.iiii :  To  deter- 
mine llic  .'uinlr  I'f  i.r  lr:ir|,  h.iwiii;  jjiwii  llir  rcuhiips  of  t]ie 
two  wallnn-itT^  only,  iirucctd  a,-,  ii.lhr.'.  - .  Draw  any  r-.^'it  aiiKle'l 
triangle  P  Q  K,  having  the  angle  /'  ■  '  1<  ,  unJ  tlif  '.tw^'ic 

P  R  Q  =  t/o'.  Frnm  A'  /'  cut  A'  V  i>rc .|i(jitj .iial  ti>  the  mean 
of  the  two  reading",  iml  ;.t!.iin  (nun  A'  /'  cut  otf  W  T  prop<jrtiijnal 
to  the  reading  on  a  attnicicr  1  Ii  the  current  15  leailing,  this 
will  be  the  lower  of  (lie  Iw.i  rradiii^s,  but  '.liv  »aiilc  construction 
bold*  good.  N'ow  draw  5  M  perpendicular  lo  /'  R  to  cut  /'  Q 
in  il.  Draw  SI  L  perpendicular  to  /'  Q  and  T  X  !KT|)i;ndicul:ir 
Ut  P  RUt  tat  M  Lia  N.  Jmn  N  Q;  then  P  Q  N  n  the  wigk 
of  lac  K^niraL  The  mctlwd  k  wy  bandy  in  imqr 

cases  tvbcre  H  is  desirable  to  know  ilie  approjJmate  power  fee- 
tor  of  a  drcuil  and  a  po«vcr>factor  meter  not  availaUe.— Lond. 
Ette.  J?«v«  Jannaiy  S- 

Dynamometrie  Brake,— ka  ilhittratad  description  of  tlie  Krd» 
electric  dynamometer  whkb  it  staled  10  avojd  the  inconveniences 
of  the  pri>ny  hr^tkr.  moelianial  friction  Iteing  replaced  by  clec- 
Iromagnetii'  ri.'.-ii:ti<-.ii.  -       Sjtnrc,  Jmaary  tj. 

Tetatrapby,  TeteplMHir  latf  SlgaalS. 

Telegrafhic  CM*.—K»  Hhwtratcd  deicrtplion  of  the  new  Loo- 
don-Glatgovr  telegraph  eable.  In  the  ealile  from  Warrington  to 

Gl.if)KOw  the  conductor  pairs  are  laid  up  on  the  Dieselhorst- 

M.iriiii  pni  ciplc.  The  lOo-lb.  per  niilc  condtictors  after  twing 
insnlalcd  with  paper,  are  laid  np  in  pait>.  then  the  pairs  arc 
"twinned"  londher  into  a  two-pair  calilo.  and  thially  a  p.iir  'f 
these  two-pair  cables  arc  laid  up  tuKether.  This  i>  »huwn  dia- 
grammaticaUy  in  Fig.  7.  There  are  teven  of  these  sett  of  tour 


nc  7d— TCuonApB  cama, 


pairs  in  each  cabki  and  they  are  surtotanded  \>r  39  «crt  i  ned  -o-ll> 
eonduciors.  but  first  six  ordinary  pairs  of  iso-lh.  conduct,  ir^  ar>' 
laid  in  to  fill  «p  the  interstices.  The  who1«*arringenKnt  is  shown 
diagrammaiically  in  Fig.  8.   It  is  s,  ,  11  that  this  cable  giv«i  63 


nC.  &— nUGBAPK  CAUX 


cimiila.  .\  ni.i\:muin  wire-to-w ire  c.ipacity  of  OiOfi  and  O065  mi 
crofarad  p>t  niilc  ■.(H-ciru-il  for  ilit-  ino  III.  and  IJO-lb.  pairs, 
ri-picli\  1  ly.o  ij  mirr.  .i.irid  |i<r  mili-  hi'twccn  each  screened  single 
conductor  and  all  Uie  ulhcrs  earthed.  The  object  of  laying  up  tlic 
pairs  in  the  manner  deKribed  is  to  employ  Itacm  in  parallel  if  the 
equivalent  of  a  heavier  conductor  be  required.  For  instance^  if  two 
of  the  pairs  arc  used  in  parallel,  the  equivalent  of  a  aoo-lb.  copper 
Gooductor  it  oirtaiticd,  hot  the  capadigr  is  less  than  if  two  pairs 
of  an  ofdinaiT  a8-p«ir  cable  were  nicd  in  panlleL  The  oqier 
•eracMd  iinite  wires  of  the  cable*  are  cnplogred  ior  otfinaiy 
Mepapk  tntf e^  ia  many  cases  for  comparatively  short  diltanees 
only,  while  the  paired  wires  serve  for  high-speed  transmission 
of  the  longer  distances.  The  constritction*  on  other  parts  of  the 
c.iWe  are  somewhat  different — I.ond   l.te.  ,  I.itMi.iry  12. 

Tfli-k-rtifhu-  Ri-liiy  }es>>s  ami  SiKviKi.Nc  — It  han  ociiirrcil 
to  many  itivcnlors  that  a  relay  niiitht  r<  >ult  from  simply  pLicing 
a  roicruphonc  contact  against  the  s-ibrating  disc  of  a  telephone. 
It  was  soon  realiicd  that  the  excursions  of  such  a  disc  were  too 


small  to  actaale  efliciemly  such  a  microphonic  contact;  more* 
over,  the  pressure  of  the  contact  on  the  disc  interfered  with  the 
^  ibration  of  such  a  disc  The  present  authors  have  l.'ikcii  up  the 

Rrncral  subject  of  microphonic  coinarts  'aiiIi  (lie  vuu  of  using 
ll.irti  in  some  form  of  tilipho»M-  it  lay.  In  onlcr  to  sliun  disturb- 
ing Mbrationa  the  microphnnic  c  nitact  was  plaic.l  i-n  a  jv.'.-ii~  yu-- 
|i;-nsion  consisting  of  a  heavy  bnard  or  table  hMiiu  I'lnm  the  eeil- 
•■•■•■g  »:tli  the  usua!  at  r.iin;i-nu  ril  of  suppui  tinn  wires.  They 
iuiind  this  .suspension  \ery  usetnl.  Nu  nietiiion.  however,  is  made 
of  the  singing  of  microphonic  conliets,  a  tn  iib'.e  which  is  very 
dtificult  to  overcome  in  the  practical  use  of  any  microphonic 
contact.  Possibly  the  currents  employed  by  these  investigators 
were  too  feeble  to  cause  this  singing.  The  paper  contains  a  great 
many  measurements  of  microphonic  resistances  and  concludes 
with  the  foUowing  questiont  which  were  suggested  hy  the  investi- 
gation. What  sensitivencat  must  one  desire  in  order  to  obtain 
a  practical  working  telegraphic  relay?  In  avoiding  shaking  or 
other  disturbances,  within  what  limits  is  it  safe  to  nrork  without 
the  necessity  of  too  delicate  adjustments?  What  pressure  is  it 
best  |i>  select?  What  eleciromi>tivc  force  at  tlie  contact  shottld 
<iiie  employ?  The  authors  <!id  not  sncceeil  in  supplanting  the 
galvaiionicler  by  a  niiiMpho-iie  contact  for  the  detection  of 
very  feeble  currents  lua  !'lr:t.,  No.  14.  I905i  abstracted  in 
.-|)ri,  /.'»)■  Ill  .V,  i',-ui ,-.  I-cbrnary. 

riiiUi  -Shitliil.  r  ,  :;ii,  »i,y  (ijn!lutiuiis.  —  l\ii,\vs. — ^The  au- 

thor's scheme  of  sending  wireless  tele]|traph  inessaK'  s  in  a  certain 
direction  only  was  recently  noticed  in  the  Digest  ( Dec.  16,  lyoS. 
p.  1041).  It  wa»  essentially  based  on  the  possibility  of  produc- 
ing tw>  li-cillatioiis  vibrating  with  any  desired  phase  differ- 
ence. Methods  for  achieving  this  resuh  are  discnsicd  in  the 
present  article,  which  it  chiefly  theoretical,  although  all  the 
theonlical  oonctiaions  are  cimfirmed  by  experiments  of  the 
author.  After  describing  a  method  for  mewtnring  phase  dis- 
placement, he  discuttes  phase  diaplaicemeni  by  obmic  resonance, 
phase  displacement  by  resonance,  and  the  use  of  inter-lintccd  os- 
cillatory drcuits^Lond  Elec,  January  19. 

tVirrlfss  Telegraph  5/(i»iiph  — Mosckton.— .An  illustrated  de-" 
siription  of  the  wireless  leleKrapli  station  for  oommtinicntion 
between  the  islands  of  rniiidad  and  Tobago  in  the  West  Indies. 
The  Lodgc-M'.iiTh'ad  sysleni  is  iise<l     I.oiul.  Elci..  January  IJ 

/^ri>j{r<-«.— Hoi.sTo.>i,— .-X  popular  article  on  half  a  decide 
of  progress  in  electricity  and  magnetism.— CoanVr's  Uog.,  Fd>- 
niary. 

Tkawhig  Piptt  by  CfMfrictfyw— Daxn.— An  illustrated  descrip- 
tion of  tcvenl  types  of  thawing  transformerai  their  construction 
and  application.— ^Blrtr.  Jmtr.,  January. 
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D.^S  ELtKTKisciiE  B'xiKNLUHT.    Uy  Walther  Biegon  von  Cxud- 
nochowski.    Sei'onrI  Siction.    Leipzig:  S.  Uirsel.  gs  Paget, 
y6  illustrations.    I'rice.  4  marks. 
The  author  has  written  a  treatise  on  the  deNelopment  and 
physical  properties  of  the  electric  arc  lamp  in  six  sections,  of 
which  this  is  the  second.    This  section  deals  wijh  the  history 
of  the  development  of  the  electric  arc  from  the  date  of  its  dis- 
covery by  Davy  in  1808  to  the  date  of  i8"()    The  various  regu- 
lators employed  are  described  and  illustrated.  The  dynamos  used 
are  also  described  bnt  imeh  mora  eanofily. 

The  prindptl  value  of  the  treatise  it  in  Itt  Mttortcal  datsi- 
fication  of  the  plqrsical  researches  on  and  physical  data  of  Hht 
arc  lanqk  The  pamphlet  is  interesting  to  students  of  the  history 
of  the  arc  lamp  on  this  accotmt. 

La  S^i'Ar.vtio.v  fiLF.cTHoMAciN^Tiovc  rr  KLC(~niosTATiQUB  ncs 

MlNtRAls.    By  Desire  Korehi.    Paris:  I  'l^.iliuiage  ttttinqjue. 

2\r»  pages,  54  illustrations  Price,  fi  francs 
("on-;deriiip  how  much  use  is  niadi-  in  the  agg'tvate  of  the 
principJe  of  magnetic  and  eleririe  screening  of  minerals,  it  is 
remaikable  how  lililr  has  \tfct\  wrilliii  upon  the  sv.biivl  The 
present  volume  has  been  prepared  by  an  engineer  from  an  en- 
gineering point  of  view. 
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Althotiftl)  ihtr  prai'lical  descriptions  arc  rather  cursory  and  the 
mathematical  theory  is  iifce->>arily  only  an  outline  of  the  iubjcct, 
yei  the  author  is  to  be  conKratnlatcd  on  collcclinii  a  large  amount 
of  inforniaiiim  upim  a  subject  so  little  known.  The  various  t)-pes 
of  electric  and  niaitiH'lic  >eiiaralors  more  generally  known  are 
deKribed  and  illustrated.  The  nature  of  the  processes  employed 
is  disciis>'ed  in  sonic  detail.  Two  chapters  arc  devoted  to  the 
theory  of  mssnctic  sciiarator*.  The  final  chapter  is  also  devoted 
to  the  theory  of  pnrnniagnrllc  substances. 

The  work  will  be  welcomed  by  students  of  mineral  separation 
as  a  text -book  and  by  electrical  engineers  as  a  reference  book. 


mechanism  for  slrikiuK  the  arc.  The  carbon  rii<]>  are  first  sep- 
arated owing  to  the  action  of  the  scries  magnet,  and  when  the 
shunt  magnet  is  energized  it  draws  the  armature,  r.  over,  thereby 
lifting  the  rod  and  causing  the  slider,  </,  to  bring  the  carlKins 
together  and  strike  the  arc  When  the  carbons  have  burned 
their  full  time  and  no  longer  feed  downward,  on  circuits  having 
a  potential  of  125  volts  or  U-ss,  the  shunt  circuit  is  automatically 
broken  by  a  carbon-faced  switch  mechanically  0|>erated  by  a 
small  detent  on  the  chain  connecting  the  carbon  holders.  This 
break  in  the  shunt  circuit  causes  the  series  magr.et  to  draw  the 


Flaming  Arc  Lamp. 


The  accompanying  engravings  illustrate  the  Exccllo  "'intensive- 
fiame"  arc  lamp  marketed  by  the  Excello  Mc  Lamp  Company, 
34  East  Twenty-first  Street,  New  York.    Both  the  direct  and 


I  t 

FICS.  I  A.\D  3.— UETAIiJi  OF  DIMCT-CUWtENT  LAMP. 

alternating-current  lamps  are  difFercniially  wound.  Tlie  elec- 
trical and  mechanical  details  of  the  direct-current  lamp  arc  shown 
respectively  in  Fig>,  l  and  i.   The  series  and  shunt  magnets  are 


FKL  4.— E.XTINCUISHING  A«C  »V  DOl'llte-WOltNO  MACNKT. 

carbons  apart  and  extinguish  the  arc.  Fig.  3  shows  the  "econ- 
omizer" any  the  ordinary  distance  between  the  burning  carbons. 
On  higher  voltages  a  blou-ont  magnet  is  utilir^ed  to  extinguish 
the  arc.  This  consists  of  a  magnet  having  its  scries  winding 
always  in  circuit  and  a  shunt  winding  automatically  thrown  in 
circuit,  when  the  shunt  magnet  of  the  feeding  mechanism  is  cut 
out  in  the  manner  already  described.  Fig.  4  shows  how  the  arc 
is  extinguished  by  this  double-wound  magnet. 

The  electrical  and  mechanical  <letails  of  the  alternating-atr- 
rent  lamp  are  shown  respectively  by  Figs.  7  and  8.  When  the 
lamp  is  placed  in  circuit  the  series  magnet.  //,  is  excited  causing 
a  disc  to  rotate  rapidly  and  thereby  lift  and  separate  the  carbons 
gradually.  As  the  carlions  are  separated  the  shunt  magnet,  jV. 
is  energized  an<l  causes  a  gradual  slowing  down  of  the  rotor  until 
the  arc  ii  of  the  correct  length.   .^«  the  carlxms  burn  away  the 


riC.   3.— VIEW  or  "EOOXOMtZER." 

set  at  right  angles  to  cich  other  and  the  armature  controlling 
the  feeding  gear  swings  between  them.  An  "economizer,"  1,  is 
fixed  at  tile  lower  end  of  the  supporting  ri"l>  and  supported  in  a 
ring  held  to  the  nictal  base.    Fixed  on  the  lop  of  this  lKi>e  is  the 


rlO.S.  5  AND  6. — CA-NUtt-fOWUI  tCHVSS. 

shunt  magnet  becomes  more  powerful  and  the  rotor  disc  is  caused 
to  revolve  in  a  reverse  direction  and  feed  the  lamp.  The  shunt 
breaker,  U,  operates  as  in  the  direct-current  lamp.  The  alter- 
nating-current lamp  IS  not  fitie<l  with  an  additional  Coil  on  the 
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blow-oiit  magnet  as  in  the  case  of  the  direct-current  lamp,  it 
being  a  simple  matter  to  regulate  the  voltage  to  exactly  suit  Ihe 
requirements  of  the  arc  lamp  circuit. 

The  lamps  are  mo$t  satisfactorily  burned  two  in  series  on 
IIO-I2S  volts,  or  four  in  series  on  220-240  volts.    Four  .sizes  are 


PICS.  7  AND         DETAILS  OP  AI.TEHNATI.VO<U«REtST  LAMP. 


made  for  both  direct  and  alternating-current  circuits,  the  former 
consuming  6,  B,  10  and  12  amp.  and  the  latter  8,  to,  12  and  15 
amp.  Like  most  lamps'  of  this  type  impregnated  carbons  are 
used,  but  Kxcello  rarbons  have  in  addition  a  metallic  core  ar- 
ranged to  give  good  electrical  contact  along  the  entire  length  of 
the  carbon  and  reducing  the  resistance  of  the  carbon*.  This 
core  is  clearly  shown  in  the  broken  cartmns  illustrated  by  Fig.  9. 
The  carbons  are  12' i.  15*4  .ind  23' j  in.  long  and  6,  7,  8,  9,  10 
and  11  mm.  in  diameter.  The  carbon  life  it  17  hours  wjlh  carlfons 
23!  i  in.  long. 

The  results  of  tests  made  by  the  Electrical  Testing  Laboratories 
are  plotted  in  the  accompanying  curves.    Fig.  5  shows  the  in- 


PIC.  9. — BROKK.N  l  AKBO.NS,  SIIUWIN'C  CUite. 

ten>ily  measured  throughout  a  circle  in  the  plane  of  the  arc, 
and  Fig.  6  shows  value*  throughoul  a  circle  in  the  plane  fKTpen- 
dicular  to  that  of  the  arc.  The  mean  hemispherical  candle-power 
was  found  to  be  1,560.  and  the  watts  0.263  per  mean  spherical 
candle-power. 


Charging  Telephone  Batteries. 


The  same  reasons  which  have  led  in  the  adoption  of  the  mer- 
cury arc  rectifier  for  chargmg  automobile  batteries  also  .idapt 
it  to  the  requirements  of  telephone  l>attcr>'  charging,  and  for  this 
purpose  a  telephone  chargiiiK  panel  outfit  ha*  been  developed  by 
the  Gencr.nl  lilectric  Company. 

.■\s  will  l>c  seen  in  the  accompanying  illus(rati<in  of  a  jo-amp. 
reclifier  outfit.  Ihe  arrangrnirnt  consists  of  a  mercury-arc  rec- 
tifier tube  inotuitcd  on  a  bl.ick  enameled  slate  (Kinel  with  switches, 
instruments,  etc.,  and  the  necessary  reactance  coils.  This  pjmel 
stands  jft  in.  high  and  is  .'4  in.  wide,  and.  as  it  need  stand  but 
24  in.  from  the  wall,  is  cnni|>act  ami  srif  contained.  In  the  center 
of  the  panel,  the  rectifier  is  mounted  in  a  siihstantial  holder  in 


such  a  manner  that  tite  shake  necessary  to  start  the  lube  in 
action  can  be  easily  given. 

Grouped  about  the  rectifier  are  the  switches  and  instruments. 
The  former  include  starling,  alternating  and  direct-current  line 
switches  and  load  switches.  A  circuit-breaker  is  also  included 
in  the  direct-current  line.  The  ammeter  has  its  zero  at  tl»c  center 
of  the  scale  so  as  to  read  in  either  direction.  There  is  also  pro- 
vided an  external  shunt  with  ja-ft.  leads  so  thai  the  current  may 
be  measured  at  a  convenient  point.  A  small  selective  switch 
shown  at  the  left  center  of  thv  panel  is  so  connected  that  the 
direct-current  voltage  may  l>c  oiiivenicntly  taken  across  the  bat- 
tery terminals,  rectifier  terminals,  etc.  * 

On  the  floor  beneath  the  panel  proper  is  located  the  reactance 


TELEfHO.NF.  CIIAMCINU  fANtl.  OUTPIT. 

coil  for  adjusting  the  alternating-current  supply,  thereby  con- 
trolling the  direct  current.  In  addition  a  suitable  reacl.'jnce  is  so 
connected  as  to  reduce  the  humming  on  the  telephone  circuits 
to  a  minimum.  Tests  of  this  reclifier,  made  by  the  American 
Telephone  &  Telegraph  Company,  indicate  that  there  is  no  noise 
on  the  line  when  the  batteries  are  being  charged.  This  is  a 
point  of  great  importance  in  the  satisfactory  operation  of  any 
charging  device  for  telephone  service. 

The  space  required  for  an  installation  of  these  rectifiers  is  hut 
one-third  of  that  necessary  with  the  ordinary  rquipmenl  and  the 
efficiency,  as  is  well  known,  is  much  higher  than  any  other 
method  of  transforming  alternating  to  direct  current 


Klectrical  Extensions  in  Savannah,  Ga, 


Extensive  improvements  are  being  maile  un  the  prfi|K'rlies  of 
the  Savannah,  Ga..  Electric  Company.  Mr.  I.  R.  Nash,  m,in.iger, 
informs  us  that  some  new  underground  work  will  include  the  in- 
stallation of  additional  feeder  to  take  care  of  increased  load 
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on  the  Kdison  tliree-wire  syslnn.  He  adils;  "Wc  have  on  h.ind. 
however,  other  improvenu-nts  (Mniircttd  viitli  our  raiKv.iy  de- 
partment. Heretofore  wc  have  been  operating  two  separate 
stations,  the  r.-iilway  station  Icxated  near  the  center  of  the 
rai1u'.-iy  lo.id,  the  ItKhiiiijit  sLuioii  on  the  other  side  01  the  city 
near  the  business  district,  the  two  »talions  being  almul  two  miles 
apart.  We  arc  planning  to  discontinue  operation  of  the  railway 
Station  and  are  installing  in  our  lighting  station  a  new  800  kw, 
direct-connected  railwa\^  unit,  consisting  of  a  General  Electric 
generator  and  a  cross-compound  condensing  Cooper  Corliss  en- 
gine, running  at  too  r.p.m.  In  connection  with  this  unit  there 
will  be  installed  about  1,000  hp  capacity  of  Iwilers.  and  a  cen- 
tral condensing  pl.mt  of  the  Weiss  type  will  take  tare  of  our 
entire  station  capacity,  with  the  exception  of  a  recently  installed 
We«linghouse-Parsoiis  turbine  which  has  an  independent  system 
for  very  high  vacuum.  The  new  apparatus  will  be  installed 
in  an  extension  of  the  present  station,  to  \tc  .ibout  50x125  fL  in 
size.  This  extension  will  also  contain  some  belted  railway  ap- 
paratus for  re.ierve  cap.icity.  The  clwnge  in  distributing  point 
requires  a  considerable  addition  to  as  well  as  rearrangement  of 
the  feeder  system,  requiring  about  looxxx)  lbs.  of  copper.  This 
work  is  now  in  progress  and  will  be  completed  by  May  I.  in  time 
for  summer  business,  which  in  this  section  of  the  country  is 
heavier  than  winter." 


High-Potential  Insulating  Material. 


The  Electrical  Testing  Laboratories  has  conducted  a  scries 
of  tests  with  Vollax,  a  recently  dex'elopcd  high-potential  insu- 
lating material.  This  material  is  a  plastic  compound,  which  is 
stated  to  possess  numerous  mechanical  and  electrical  properties 
which  render  it  especially  advantageous  for  high-potential  in- 
sulation. Three  kinds  of  (e<.l5  were  made  in  order  to  deter- 
mine its  dielectric  strength,  its  in.^ulation  resistance  and  its  beat 
resisting  (|ualities,  respectively. 

The  high-potential  tests  were  made  on  qltcrn.iting  current 
using  i>iie  or  mort  j-kw.  ]o,ooo-volt  transformers  according  to 
the  e  m.f.  required.  In  testing  three  sample*  of  wire,  each  wrap- 
ped with  a  different  numt>er  of  layers  of  cotton  tape  impregnated 
with  the  compound,  a  low  pressure  was  applied  between  the 
wire  and  tin  foil  wrapped  tightly  around  the  outside  of  the 
insulation,  and  the  voltage  was  gra<iually  increaM;d  until  punc- 
ture occurred.  The  compound  itself  vva*  lesteil  by  melting  it 
and  testing  between  i-in.  circular  discs,  which  were  placed  so 
as  just  to  touch  the  opixtsite  surfaces  of  the  sheet.  The  single- 
layer  puiHTtiued  at  a  pressure  •which,  for  eight  samples,  varii-il 
from  J.500  to  7,000  effective  X'olts.  Nine  samples  of  the  lwi>- 
layer  wrapping  punctured  at  from  4.000  to  10,500  effective 
volts.  Six  samples  of  the  four-layer  wrapping  punctured  at  from 
11400  to  19.000  effective  volts,  while  a  seventh  sample  with 
stood  21,000  volts  without  puncturing.  To  lest  the  heat  resi'>i- 
ing  qualities  of  the  material,  as  indicated  by  the  currrin  car- 
rying ca|Kicity  of  wire  insulated  with  the  compound,  a  cur- 
rent of  50  amperes  was  forced  through  four  samples  of  No.  6  H 
&  S.  wires  connected  in  scries.  The  current  was  gradually  in- 
creased. At  180  amperes,  and  after  16  minutes,  the  samples 
showed  the  first  signs  of  moisture,  and  the  first  drop  fell  from 
sample  No.  4.  When  the  current  was  increased  to  200  ampere->, 
and  after  (14  minutes,  this  sample  dripped  freely,  but  the  other 
three  samples  remained  intact. 

When  the  compound  was  tested  in  sheets,  it  was  found  that 
a  pressure  of  from  2G7  to  effective  volts  per  mil  thickness  was 
required  to  puncture  the  sheets.  The  insulation  resistance  of  the 
compound  in  sheets  was  too  high  to  be  measured, 

It  is  stated  that  the  compound  is  water,  acid  and  alkali  proof, 
and  will  not  drip  under  200°  F..  that  it  may  he  subjected  to  se- 
vere tension  and  bent  at  short  angles  without  in  any  way  affect- 
ing the  insulation,  and  that  it  retains  its  elasticity  and  insulat- 
ing properties  for  an  indefinite  period.  This  interesting  material 
is  manufactured  by  the  Electric  Cable  Company.  42  Broadway, 
New  York. 


Electric  Power  in  Canada. 

Some  important  developments  that  are  based  largely  upon  the 
use  of  electric  power  are  planned  in  Canada,  The  Toronto  cor- 
respondent of  the  Iron  Age  says:  ".\  preliminary  agreement  has 
been  entered  into  between  the  town  of  Port  Arthur  and  two  men 
from  Boston,  Messrs.  Hedges  and  Burleigh,  for  the  establishment 
in  the  town  of  works  for  the  manuf.ictiire  of  tubes,  and  also 
works  for  the  manufacture  of  wire  nails.  The  agreement  is  of  ^ 
the  same  character  as  that  into  which  the  town  entered  with  the 
Alikokan  Iron  Company.  The  town  will  furnish  a  site  of  100 
acres,  w  hich  it  has  yet  to  purchase ;  it  will  take  $100,000  of  the 
company's  bonds  at  par;  it  will  have  three  representatives  on  the 
Board  of  Directors;  and  it  will  appoint  the  company's  treasurer. 
On  their  part  the  promoters  contract  to  erect  boiler,  tube  and 
pipe  mills  costing  $750,000;  to  begin  work  on  the  mills  three 
months  after  tl»e  agreement  is  ratified  by  the  rate  payers;  to 
make  the  works  of  1.000  tons  monthly  capacity,  and  to  employ 
250  men  from  the  beginning.  The  plant  is  to  be  operated  by 
electricity,  requiring  from  1,500  to  2.000  hp. 

"Great  works  fur  the  development  of  electric  power  at  the 
Kakcbcka  Falls  on  the  Kamintstiquia  are  being  constructed  by  a 
power  company  which  expects  to  dispose  of  its  entire  current  in 
Port  Arthur  and  Fort  William.  William  Mackenzie,  of  the 
Mackenzie  &  Mann  Company,  chief  proprietor  of  the  Canadian 
Northern  Railway  Company,  and  party  to  the  agreement  con- 
cerning the  .Atikokan  Iron  Company,  was  in  Port  Arthur  when 
the  Boston  men  were  there.  He  expressed  the  hope  that  Port 
Arthur  would  get  such  an  iiHlustry,  as  at  present  all  the  tubes 
required  here  came  from  the  United  States.  Mr,  Hedges  slated 
that  the  tube  and  w^ire  plant  would  take  up  the  output  of  the 
works  of  the  Atikokan  Iron  Company,  evidently  meaning  that 
he  understoiM]  this  company  would  add  steel  furnaces  and  rolling 
mills  and  supply  the  material  for  lubes  and  wire. 


New  Water  Development  for  the  Piedmont 
Region. 

The  Southern  Power  Conipan>,  of  Charlotte,  N.  C,  through 
the  acquisition  of  the  stock  of  the  Catawba  Power  Company,  now 
controls  a  water  power  which  is  delivering  about  10,000  hp  to 
Oiarlotte  and  other  towns  in  the  vicinity.  One  of  the  latest  of 
this  company's  developments  is  that  near  Fort  I.^iwu,  S.  C  one 


TWIX  HYMAUUC  TUHBtNtS. 

of  a  series  of  proposed  improvements,  in  which  six  Allis-Oial- 
iners  SJOO-hp  twin  hydraulic  turbines  recently  ordered  will  be 
installed  to  operate  at  a  speed  of  225  r.p.m.,  from  a  7a-ft.  head; 
also  two  700-hp,  nvin  horizontal  exciter  turbines  lo  operate  at 
a  speed  of  450  r.p.m.  Tlie  power  produced  will  be  distributed 
with  that  from  other  plants  of  the  series  to  the  cotton  mills 
throughout  the  Piedmont  region  of  North  and  Smith  Carolina. 
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Industrial  and  Commercial  News 


Commercial  IntetU^ence. 

I  IIL  \VI;i;K  in  rKAi)t:.-RciK.rt>  a  \v\y  fuVHrabIc  clur- 
;i<Ur  art  iiiaitc  <if  ^priiiR  jobbing  trade,  and  iii  M-Hiif  lines  ol 
iLtail  trade  there  ha*  hetii  j;re:nrr  acti\ity  as  a  rt>ult  nf  the 
more  -.ea'iiiial'ie  weather.  Shipments  oi  tinished  products  o( 
inaniit'actiire  are  <'f  i  iioniioiis  volume,  and  niilK  are  |>iivheil  !<ir 
the  fiilmu  ol  previous  orders.  The  nioiilh  oi  January  was  the  irR>>t 
aeliic  ever  experienced  l>y  ihc  railroad  campaiiies,  Kfoss  receipts 
.showinK  a  Kaiii  of  jn  per  cent  over  last  year.  Money  is  en-y  and 
collections  range  from  fair  to  giHjd.  Easier  conditions  are  noted 
alons  the  leadini;  staple>.  The  (»«  iron  market  was  cpnel  .nid 
showed  a  tendency  to  recede.  On  the  other  hand,  the  demand 
for  >tr<iciural  inaierial  ronl!lllle^  heavy,  and  there  is  a  marked 
pr«»j>urc  tor  delivery.  .Mills  t'md  it  caster  iu  maiiiug  delivcricB 
ih«i  they  did  »  few  month-,  a^o.  Sm^  iaM»  we  in  active  de* 
HMnd  uid  tttw  orders  arc  good  voluBie.  It  is  estiMated  tbat 
rail  makm  liavc  twotad  tor  1906  delivery  g,i|nfvono  10  i.'gnjaatt 
tons,  Kbe  ttutti  bdny  exdotiTe  of  export  sales.  Copper  is  wealc 
under  pressure  to  sell  and  the  market  was  inactive.  Material  for 
Eastern  refininx  worlcs  is  cmnintr  forward  in  sood  volume,  bnt 
■he  demand  is  far  ahead  of  the  .supply  of  copper  ior  electrical 
appsratVS  makers  and  wire  drawers.  Selling  a^mcies  uhioh 
reprtient  producers  of  S5  per  cent  of  the  country's  onlpnt  of 
copper  are  .isking  iSyJc.  for  .May  delivery  01  I.akt  and  cleitm- 
lytic.  Castinj;  copper  of  best  sorts  is  held  at  l8;jc.  It  is  sai<l 
liy  the  Irading  buyers  and  sellers  of  copper  thai  the  ajjeucici 
which  arr  quoliiig  from  lyfic  to  l8c.  for  Laki-  -.v.-j'.  clc.-T'ilyii!: 
have  Ill  i.d  for  sale.  Buyers  for  the  princij  ;i'  m  pj.l:  .m  l  '  rj- 
worl-iii^;  ;:l;niis  of  New  York  and  New  Enijlatid  reixirl  siiHn  •  m 
stock  I  i  .  i-i  i  ill  ill  •  r,  till  the  May  deliveries  arrive.  It  is  i  -ti 
mated  th.it  li  ■  i  s;-iiiv  i  i  copper  during  the  moiilh  will  Ik:  15, 
oiio  tons.  In  I  ;r  -i  i i  ntrolytic  copp<i  1.  -.mh.  i-^peciailv  in 
ICiiKliUHl.  Wiiiii.  1  ivvdiiiij  has  intvrrui.led  U.c  k<ii({  ^iK'll  of 
activity  in  budding  and  caused  a  quieter  demand  for  lumber, 
paiuts,  clasj  aud  building  supplies  8ct>er.illy.  The  liusiiie.ss  fail- 
nrcs  dnrinr  the  weelc  ending  Febnwry  8^  a*  reported  by  Brad- 
sxrettt,  numbered  204.  against  22S  the  week  previcnu  and  iO}  in 
llie  corresiwindinif  week  last  year. 

ALLIS-CU.AL.M1:K.S  HVDKAULIC  work.— The  Allis- 
Cltalmers  Company  lia*  produced  a  Uiw  of  hydraulic  power  ma- 
chinery suiiable  for  operation  under  ever)'  conceivable  conditioo 
by  mcani  of  impulse  or  tangential  wheel  and  the  cenlra]  ditehaice 
tyiw.  Following  arc  a  few  installatioas  recently  completed  or  in 
process  of  building:  which  will  indicate  the  scale  00  which  this 
branch'  or  prodiictian  has  been  undertaken:  Gttifornta  Gas  ft 
Electric  Corpimition.  San  l-raiu  isco.  Cal .  I  single  h<iriiOiilaI 
(crnll  case  turltine,  i|."0o  hp;  .Milford  C>  iistruction  Company.  Mil- 
foril,  -Me.,  H  tain  vertical  turhmes,  7,000  hii;  Southern  I'owir 
Company.  Charlnite,  N  C  .  (»  twin  liori;<inta]  turhinc-.  .tt.jrio  hp: 
Kdi  on  Klcitric  ("oitip.nu .  l.os  .NiifftU-.  Cal..  4  iwm  horizontal 
jnpiils>-  wheels  with  deHectiiijr  no?zks.  4.VX10  hp;  Great  Northern 
Power  Coni|i.iny.  Duluili,  .Mitni..  t,  vertical  >iii({le  scroll  case  tiir- 
lline^.  .v<>.cxio  h(i :  Guanajuato  Power  &  I'Jectric  Company,  Guana- 
jiiato.  .\Iex  .  1  4mj;le  lion/iMil.-d  sctmII  e.ise  turbine.  J.oco  hp; 
Ni.iKar;i  l-'alls  I'owi  r  Coiiipain.  Niagara  I-"aI!s,  N  Y  .  11  place 
part-  f.ir  the  reconstruction  of  five  vertical  single  turbines,  a7,- 
510  hp  In  the  last  two  years  the  company  has  inttallcd  181400 
hp  of  liydraulic  turbines 

INMI  CTION  .MOTOKS  FOR  THE  .WACOND.X.-IV.ur  of 
the  larnesi  inihiction  motiirs  ever  installed  in  the  West  and  some 
of  (he  largest  in  the  country,  with  the  CNCeption  of  "it  i  <  m  v\" ■  '\ 
at  Xrayara,  «'ll  (►e  ii^cd  to  furnish  powir  at  the  ^^xotiOjtKX)  re- 
doctii  ii  )il:oit  of  the  -\iiai  iiida  C.)ppir  Mining  Company.  Ana- 
conda, Montana  The  .Mliv  (  haliiur s  (  iritpany,  of  Milwaukee, 
will  furnish  Uiis  elrcttical  (--iitipmrtie  for  ;Iie  mammoth  8.ooo-toii 
concentrator  and  the  Street  Kaitway  Company  at  Anaconda.  Wve 
concentrator  cqnipoient  will  coii*i«t  of  fonr  i^joo-hp  indiKtion 
molori,  three  ji»kw  motor  icnerator  «c4s,  together  with  the 
usual  auxiliary  aceesMirieii.  This  order  is  only  one  of  many 
which  will  follow  the  determination  of  the  Anacan«fai  Company 
to  mili^iitiiie  ^fiss(nlri  River  power,  transimtied  go  niiles  atTOiOao 
volii.  ill  pla>  <  .  I  ilii-  pr<  <riit  iiower  tyittem  inMallcd  in  the  largest 
smelter  in  the  Vrurld.  F.Bcb  of  the  big  indtiei  km  motors  will 
weigh  over  forty  tons. 


I.MI'KOVINC  WORCKSTl  k  WIRE  I'l.ANT -Tlx  L  uited 
Slates  Steel  Corporation  has  a|j])ropriated  S4.1O.ono  for  additions 
and  improvtnwuts  :jI  the  Quinsigainoud,  works  of  the  .-Xmcrican 
Steel  ft  Wire  Comp-uiy.  Inside  of  two  weeks  coii5.trucii<in  will 
btgiii  on  !i  new  electric  cable  factory  for  the  manufacture  of 
wire  cables,  a  factory  for  tlic  manufacture  u:  vm  ather-proof 
eable>,  a  new  rope  factiiry,  a  central  pnnipiiig  st.iti<.tn  and  a  big 
addition  to  the  power  house.  The  mam  cable  factory  will  be 
three  stories  high,  and  will  have  a  ll<ior  area  of  7J,ooo  sguare 
feet.  The  smaller  factl^ry.  to  be  used  tor  the  manufacture  of 
weaiher-prcKil  cables,  will  contain  two  stories  and  will  liavc  a 
lloor  area  ot  square  feet.  • 

THE  STA.NDARL)  ELECTRIC  WORKS,  San  I  randsoot. 
Cal.,  have  lately  reeeiveil  two  orders  for  supplying  ihc  PalllM 

'Mining  Company,  of  Gualiinape,  Mt  .\ico,  an<l  the  SanaBk 
Uniian/a  .Mining  Company  af  Imiiris,  .State  of  Sooora.  Mexico^ 
with  switchboards,  motors,  generating  sets,  and  all  necessary 
electrical  supplies  for  samc_  meliidiiig  incandescent  eleettie  lamps 
fur  lighting  the  mill*,  tramwaj-'  itnl  mines  of  the  two  ci"iii'snie«i. 
Ill*  Talma  .Mining  Company  '.'..1-  .i  -  >  .rdcred  in  connecii  r  .lUli 
Its  electrical  supplies  .1  two-stage  turbine  pump  inamiiactured 
by  the  Piatt  Iron  Works  of  Dayton,  0.,  and  electrically  driven, 
the  motor  for  wfaicb  is  supplied  by  the  Standard  Electric  Works. 

THE  INTERMOUNTAIN  ELECTRIC  COMPANY,  of  Salt 

Lake  City,  is  completing  plans  for  the  oonstructton  of  four  hydro^ 
electric  l>ower  stations,  with  a  total  capacity  of  5,555  kw  in  the 

Dig  Coionwood  canon  about  16  miles  southeast.  The  power  is 
to  be  delivered  at  lonr  jMiints  at  Park  City  and  Alia,  two  mining 
enmps  at  the  L'tah  Copper  Company's  new  smelter,  near  Gar- 
ii-.  Id  Reach,  and  .wo  hp  at  Salt  Lake  City,  The  total  length  of 
'Ik  transmission  line  will  he  atriiit  f  '  miles  and  the  line  pressure 
-'.,(<>.  volts.  The  company  i  s  .  i-  M  begin  operaiious  iH-fore 
next  winter.  The  total  cost  is  Sbooxjoo.  Wiliard  Young  and  Frank 
L.  Kelsey  arc  the  engitwr*  in  charge, 

WESTERN  ELECTRIC  FACTORY.-lhc  Western  Wee- 
trie  Company.  New  York  City,  recently  purchased  a  new  .Allis- 
Chalmers,  verti\-al,  cros<.oompound  entwine,  cylinders,  22x44  inches 
in  diameter  and  ,?fa-mch  stroke^  fcir  flircct  connection  to  a  direct- 
Current  Wesleru  l-"leclric  generator  Ono  kw.  The  new  unit  will 
be  installed  in  the  big  factory  of  the  Western  Electric  Company 
on  the  Hudson  River  front.  New  York  City.  Tbc  company  is 
said  to  be  doing  a  bosincsa  of  over  $4,500^000  a  month. 

W.  H.  SCHOTT,  CHICAGO,  recently  seettred  a  contract  from 
the  Hunttngton  Light  ft  Fuel  Company,  of  Huntington,  Ind.,  for 

the  rebuilding  of  that  cotniiaiiy  '»  tdaiit  and  installation  of  an  ex- 
haust heating  system.  The  Huutingtun  Light  l  uel  Company 
luts  the  electric  lighting  and  natural  and  ailificial  gas  plants  in 
Himtington.  The  .Michigan  Power  Ompany  is  about  to  develop 
water  powers  at  several  poinu  on  the  Grand  River.  Contracts 
hatre  been  awarded  to  Mr.  Sehott 

THE  ROBIK'S  CONVEYIKG  BELT  COMPANY,  of  New 
York,  has  recently  seettred  an  order  for  three  belt  conveyors  for 

the  Depue  plant  of  the  Xew  Jersey  Zinc  Companiy.  Atnong  other 
oirlers  tin  emnpany  now  has  on  hand  is  one  from  F.  G.  Boat»  of 
Philadelphia,  Fa.,  for  a  14-inch  belt  conveyor,  and  an  order  for 
a  picking  brfl  conveyor  frotn  Fraser  &  Gialmers,  of  South  .Africa. 

BOSTON  ELEVATED.—Tlje  Boston  Elevated  Raawtty  hat 
awarded  a  contract  to  the  General  Electric  Company  for  45  new 
car  equipments  with  the  Spt  ig-.n -(^neral  Electric  multiple  ttnit 
Control.  Tlie  Bosf  'U  l-ileutted  Company  is  about  to  equip  it* 
system  with  over  175  electrically  operated  circuit-breakers,  pur- 
chased from  the  Gcnenl  Electric  Company. 

ORDEft  FOR  RAILWAY  CABLES.— The  iMerbocough  Rapid 
Transit  Company,  of  New  Vorit,  has  just  placed  an  order  with 
the  Electric  CaWp  Company  of  New  York  for  fifteen  miles  of 
cables  insulated  with  Voltax,  the  new  high>poieDtial  insulating 
compound  which  has  just  been  placed  on  the  market. 

APPARATUS  IN  SPAIN.-Narciso  Cot.  Gerona  $t,  Barcelo- 
na, Spaltt,  twriies  us  that  he  would  like  to  represent  some  dectricaJ 
manufacturers  in  ibat  country.  He  states  that  he  is  engaged  in 
the  business  of  telling  electrical  sti]iplie».  and  can  gimrantee  satis- 
faction |o  such  partic*. 
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ALLIS-CUALMERS  ORDERS.— Spranlcy  ft  Reed.  Ltd.,  quoution  being  185.    Westinghotne  limits  fXt  qucXcd  at  '4. 

New  OrlniH,  are  receat  purcfaasers  of  electrical  iiuchiner>-,  con-  Among  the  tractioiu.  Bra^lyn  Rapid  Truiit  loit  Ifi  points  net, 

a'sting  of  t«-o            Bttllocfc  bdtcd  generators  and  two  6-kw  tlic  closing  price  being  85.  Metropoiitan  Street  Railway  »  dowa 

«qinlin.T  setji.  together  with  a  number  of  Bullock  t>-pe  B  motors  ^4-point,  closing  at  iiojj,  attd  Interborough  Rapid  Transit  l16» 

from  5  tu           5CX)  yciIih.   The  new  equipment  will  be  used  for  the  last  quotation  being  333^.   Western  Unioa  doaeft  at  fi^; 

lightint;  niul  potscr  |)iir|M>ses  and  will  be  ftinii^lu-d  by  (he  Allis-  American  Telephone  &  Telegraph,  142^^.  a  net  advance  of  3J4, 

Chalmers  C<  inpanj  .    The  Jiuimal  PrintinK  ("omiiain  ,  Minne-  and  American  Telegraph  &  Cable  at  <V,  a  decline  of  i  poinL 

apoli?.  will  install  a  new  40-lip  Ilnllork  ica-irr  prrs-i  iii'.iipmcnt  American  Locomotive  common  closeii  at  's^i  and  preferred  at 

c:  tii(ilt;i.-  I'lir  .»JO  volu.    '1  he  iirw  c<iiiipiiiciit  cotiMiliiiK  of  a  1 16^4,  being,  in  the  former,  a  not  gain  of       and  in  the  later  a 

40-hj)  nmtor,  a  1><  ixtcr-toastT,  tlrmn  i-'(nirMl!(T  .iml  ri  si*taiirc,  loss  of  ^  point.   Follow  iiig  arc  the  closing  quotations  of  Feb.  13: 

snikiitioanl,  vtc      Tlu'  Ciiy   I  l^;llt   ^'c   \\  .i!tr   W  i  rk'-.   L'liion  new  yoKK 

Springs,  .-\!a..  wliioh  rcccnllv  i  vpirii lu  1 11  ,1  hn ,iki!i lu  11   m  its  Kib.  •   rt'l>  H  Filj.  ti  iib. 

electn«!  cquipmnu.  has  orJ^rcl  new  ■nacl,;„.ry.  co„si.n„K  01  llll^rH^lir^;:  ^.  pm;;.;  5^2   Sj**  Ht,^:*!  iin^Tra;.::  :::: 

an  So  kw,  _',Jo()  volt  Itiillock  alternator  with  rxcitcr,  <lirc(:l-C' m-      A.mcrlr»ti  L>iBt.  Trl   a?      a?     tnterborouth  hjp.  J t»n, . .    l»  5J3 

.   ,        ,             ,         /       1     .             .          .-         1,  ,  Ami  rlc*n  LocoidMit..  . .    .   TH      li      Mackty  Coa   Wi  WH 

Iiei'lui,  ail'l  a  IHlIIltn-r  o(  lllUllCtloll  motors  ol  ?,niall  horso  powi  l .  AmnrtcM  l>ocDmoUve|»fd..  LUlt  IWH  Mackw  c<m-pM   >*i»  W 

The  .\lo.lcr  Safe  Company,  llamihon.  ( ,  whoM-  w.  rks  have  A»«l.^  Te..  *  ^.tl.....          «     Jgg^^-ifij; iim 

been  undtTKomn  i-xteiisive  imprfiveiiitiit.  diic  t-i  iiKHiivrU  msuiiic  Brooklm  Uapid  Tnuatt....  ••     HH  •  SLfcJfc'  «ia  n 

of  business,  have  purchased  additional  tiectrical  cuuipmctu.  con-  StirWr  Kr^t  r** '"  S     «    gSSSa^wnwa *"  Ma 

listing  of  ciRhteon  Bullock  induction  motors,  a  l7J^-kw  multiple  tSm^'  j J""***  ^     8  •**  

voltage  balancing  set  and  switchboard.  The  motors  will  be  used  HOfiTON 

to  drive  planers,  lathes  anil  Fosdick  Radial  drillik    The  con-  ivh.  n  rri..  i;i  Vtb.  •  lii^ia 

troiier*  to  be  used  will  give  a  speed  range  of  5  to  i  on  a  ipuit.pk-  t^;^T.^L7^k:t,lSoii:::     Wi^  Sr.'i  Jr.'V^.i.Vh.r       "  1 

voltage  system  of  90,  160  and  250  volts,  allowing  twelve  spculs    SdwoD  kipc.  luam   n<  »  Ki:i;i«n.i  T4jii-i>i.i)n»..  i« 

m  the  forward  direction  and  tune  m  the  reverse  direction.  John      —  mma.  ar   i*M  a>    waMan  Td.  *  t*i.  i>rd  

W.  Shaw,  receiver  of  the  Harrisburg,  III.,  Water,  Light  ft  Power  PBiLADEtrBU 

Gnnpany,  has  tmdertaken  an  addition  to  Ae  eomiMny'a  pnaent  ^   F"".  .  r«b  1,  ^^^^  ^^^^^  r.b.  e^ci^a 

elKtrtcal  plant,  consisting  of  a  iio-kw  single-phase,  i.ioo  volt  sue.  co.  of  Amwtca..  .  .  iiw  uh  riou.  k»i,ui  inn.   Wi  mtk 

belted  aitemator  with  exciter.  This  wiU  be  mcd  to  cany  tiw  ElmSSlSSiHw^r^  '   

lighting  load  of  the  city  and  wilt  have  a  capacity  ap  to  three  "cncaOO 

ihou-anil  lamp*;.  feb.e  rcl>.  U  Feb«liefc.ia 

riMPlN't;    FXC.IXKS    l  OR    Sr<;AR    KI'I-INKRV,— The    Oln»«o  CdMoii.   ^gwgCutea  i,l<l   IITM  11* 

A'lmican  Sn^ar  Relinini;  Company  has  completed  arranRcmcnts  }iBSSS?tj.^5' "I  BMsS  *««Dll«'i5f*I'...".I  III 

for  the  nuvhanica!  ei|inpineiit  for  tlieir  Clialmette  plant.  New  ( )r-  KjfcWgJJIaiiMleT. «»■....  IS  MM 

le.u,v   la  Orders  have  l.een  placed  rec.'ntly  fnr  six  Iv.rizontal.  g^jj  "jTRANaSCX)  LIGHTING.-In  accordance  with  a  K- 

K.vmM.  (.or.,.s  dr,vm«  en«me..  5^0  I'P  ^ad,  and  two  h..r,zonia!  ^              StipervisoTS, tlie  Companies  engaged 

d.  .Mc-act:n^'  pUinKcr  pompuiK  enjimes  each  havniR  a  capacity  of  famishing  light,  BOwer  Of  heat  tn  San  FnocisCO  have  filed 
iA«x..aoo  gallons  daily  against  a  head  of  '^5  feet  1  he  ,>ow.  r  ^atements  covering  their  earnings  and  expense*  for  1905.  The 
enpnes  which  arc  of  the  heavy-duty  type  wiU  be  arranged  m  gan  Ftanclsco  Gas  ft  Electric  Omipwiy  reports  as  follows:  Rer- 
two  groups  ot  three  each,  one  for  direct  connection  to  JSo^kvv.  enues  ffom  the  sale  of  gas,  fosaByOOSJIl ;  flwn  the  sale  of  electric 
ahcmattnK-cAjrrcnt  generator^  and  the  other  for  belt  transnus-  cnmnt,  $2,055  9^548,  and  fram  other  sonrces,  $72;63ago.  making 
sion.  The  Oiafanettc  Refinery  pwer  plant  will  be  equalled  by  $4,657,468.19.  The  cost  of  producing  "the  current  and 
few  for  the  sue  of  tU  units,  and  for  ecooony  in  operation.  I  he  jj  estimated  at  $3.677,7«)o,iji,  leaving  a  profit  of  $«;7y,678jO& 
pumping  engines  are  particttlarlr  w^orOty  on  acoonnt  of  thetr  Dividends  have  been  paid  10  the  .imount  of  $792,421.68,  and  the 
.  '"'^'^'l?"  "  mdnstnal  establishment  The  ,„rpliis  is  ?i87.2^6.38.  I  hc  cost  of  the  gas  plant  the  company 
AUlS^almcrs  Co.,  Milwaukee,  will  furnish  the  entire  equipment.  $,6.fto.,,6,w.88,  an.l  that  of  the  electric  plant  at  $6,:;^s.- 
TNDUCTION  MOTOR.S  l\  GI.A.SS  \VORKS,--Thc  applica  jK.S?.  The  present  value  of  the  two  plants  is  reckoned  at 
tion  i  f  .  Uctrically  driven  grinders  and  polishers  in  the  proce-s  $j(i.,?4-'- '<\s  7''  rhc  Central  Li^ht  &  Power  <.'>iiTipany  reports: 
of  luanutarturiiiK  plate  Klass  will  be  used  on  a  large  icale  at  tin:  Reveiuie  derived  from  the  sale  of  electric  rurn  iit  an<l  stcira, 
new  Co'Stal  City  plant  t  t  the  I'ittslnirnh  Plate  (ilass  Company.  $icXi,.V775 ;  expenditures  for  the  same.  $<).;.."<HS  51 ,  i  Njmise  in 
Crystal  City,  Mo.  Sixteen  hinidrerl  horse-p>'wer  in  .MHs  Chalmers  coiistriiction,  $17446  Jo;  original  cost  of  [/.aiil.  $-'.(K,uio:  out- 
induction  motors,  driven  by  .\llis-Chalmers  ijas  ■  i-kh-c  ami  steam  standing  shares.  70,000;  floating  indelitedne-- ■.  S.^l.O(*v  I  he  Martel 
units,  will  he  installed  for  the  purpose,  .\rraiigeiiicnts  have  Power  Company  puts  its  receipts  from  rent,  power  and  stcim, 
been  completed  for  the  installation  of  two  fixi-hp  and  two  JOO-  ?i3..JJ4.I9;  expenses  for  the  same.  $10,181.04;  c.\pin>es  in  con- 
bp  induction  motors  to  )>e  r<  ail\  (ur  operation  by  June.  StnKtion,' $1,600.31  i  cost  of  plant,  $50,000;  shares  outstanding, 

^   SfOfO',  indebtcdoeM,  $9,000.    The  Mutual  Electric  Light  Com- 

W^i§%£U%g*ig*t   MntMiiiS^ntS^  I'""^  gives  its  revenue  for  the  twelve  months  ending  December 
 *  WWMVO—   JWgw^graw   $132,144.71,  and  its  expenditures  at  $ioo.4J.?.5o.   The  origi- 

Tin:  WKKK  IX  WAl.I.  .STRFKT    Trad,,,.  u„  the  .o.-k  SffeSl^  tottTlS^Jd*''""*''  ^^^^ 

market         quiet  and  pr,ce-  were  irreuul.ir.     The  M;U-ii!e  pulilic  Ti^^ZT        ,^  ^  .        .  .  . 

is  h, Mmg  al<K,f.  growing,  somewhat  sk.,,t,c.,l  ai,..„t  ,f,e  various  "GHT  CO.MPANY  TO  DISSOLVE.-A  petition  has  been 

import.mt  deals  and  development,  v, Inch  arc.treelv  jire.lictcd,  Presented  by  the  Reading  Illuroinating  Company,  Readmg,  Pa, 

but  «hich  so  far  fail  to  matcr,,il    .    \  an       u,ua\or,,Me  factors  '''a'  ''"^  company  be  dissolved.    The  comp.my  was  char- 

alsc,  received  attention,  chief  among  them  l.enm  the  unsettlcl  J"'-V  2,".  I<»5.  to  furnish  electric  light,  heat  and  power  tO 

coal-mining  labor  situation,  the  passaije  ol  the  llcpbiirii  r.oluav  '^"V-             ^  ■"'^"'"f  '">•'  "■■  stockholders  ,t  w.^  de- 

ntf  hill  bv  the  House  of  Representatives  at  \\ashm«(on.  and  '^"^"^       dissolve.    The  comp.itiy  lias  nr.  debts.    Ralph  W.  Glf- 

the  ,i„livai:.ins  that  the  boom  in  the  iron  and  steel  imhistnes  "^'1      president.     The  application  will  W  heard  March  i-'._ 

making  nn  iitnher  progress,  if,  indeed,  it  is  not  beginning  to  F.LECTRIC  COMPANIES  COMBINE. — A  merger  is  prac- 

wanr.  The  reports  of  a  compilcte  pudiicatlon  between  the  Heinze  tically  completed  which  will  give  the  Detroit  Edison  Company, 

and  Amalgamated  interests  were  again  used  in  connection  with  of  Detroit,  Mich.,  control  of  the  electric  power  interests  in  that 

the  manipulation  of  the  copper  .stocks,  and  more  or  less  irregu-  part  of  the  Stale.    The  plants  of  the  Detroit  Edison  Company 

larit}' prevailed  in  both  the  bituminous  and  anthracite  coal  stocks,  and  the  Central  Heating  Company,  of  Detroit,  and  the  power 

attributable  to  the  uncertainty  in  connection  with  the  labor  situ-  plants  in  Port  Huron.  I'ontiac;  Grosse  Pointe,  Ypsilanti,  .Ann 

«im  in  the  miniiig  districts.  The  traction  group  was  aamewliat  Arbor,  Jackson  and  Kalanaaoo  are  to  be  consolidated.  The 

beavjr  in  view  of  dw  threatened  legislative  interference  witb  the  plan  is  to  bemtilJir  Huron  River  landscapes  as  well  as  to  use  Ae 

IntcTborongh-MetropoIitan  merger  plan;  and  in  the  minor  in-  river's  power.  An  coghieei's  report  showed  that  the  Huron  has  a 

dostrid  stocks  activity  and  interest  were  considerably  smaller,  fall  of  150  feet  almost  within  a  mile.  An  immense  power  dam 

There  weie  no  features  in  the  electric  stocks,  the  list  being  sane-  wiR  be  built  across  the  river  near  Ann  Arbor,  wUdt  will  form 

•bat  Mgleeted  in  sympathy  with  the  general  market    AI1is>  a  lake  at  least  five  miles  in  extent.  The  merger,  finaneed  and 

Cbahaers  common  is  unchanged  at  24,  but  preferred  is  %  higher,  controlled  by  the  North  American  Company,  of  New  York,  will 

Hk  dosing  quotation  being  63M.   General  Electric  lost  .'4-point  make  possible  the  transmission  of  electricity  between  the  cities 

■Mt,  doting  at  175,  and  Wcstinghonse  preferred  s^,  the  last  named. 
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CHICAKjO  PMEtJMATlC  TOOL  annual  report  show*  a  will  G«»t  appfoxMiutely  fj/KKKOOa   To  provide  money  for  thi< 

net  of  |f^,6M  and  ■  totil  surplus  o(  $556,292  for  1905.   Pircti-  purpose  the  old  five  per  cent  first  mortgage  bonds  were  called 

tfent  J.  W.  Dtuitl«y,  bi  his  report  to  the  stockholders,  says  that  under  date  of  May  i,  and  a  contract  made  for  the  sale  of  nctr 

the  sales  in  1915  were  the  largMt  since  the  organization  of  the  five  per  cent  bonds  sufficient  in  amount  to  take  vp  tlie  old  bonds 

cori>«iration.  and  profits  realired  in  1905  amounted  to  g.15  per  and  pay  for  the  water  power  dcvclopmcut. 

cent  available  for  dividends,  of  which  4  per  cent  were  paid  iu  .x.,,,                -i-i.    ni.         t»    i         i>i  i^<-„ 

J-    I    .    ,        .,            11     jj    .v-                  ,        .1  DIVIDENDS.— 1  he  Rochester  Railway  &  Light  Companys 

dividends  diirinR  the  vear     lie  adds :    ^  ojir  c             ihiriiii;  the  .    1     j          j     <  , 

I  .?    1  '          c  t     ni-t  1  >  I      i>              r    I  directors  have  declared  the  regular  quarter  v  dividend  of  1  per 

year  amnired  the  buMnc-«s  of  the  Philadc!ulii.i  ri;i.ui:i;itit;  loci  m«.»  »vv            v     "        \,     .                 i-     .  < 

Conipanv.    In  connection  with  this  transaction  it  was  fonnd  de-  on  the  preferred  .  ock,  payable  March  I.    Ihe  directors  of 

5irable  to  borrow  temporarily  the  Min.  of  $.^5,000.    Yotir  com-  '^"^  J'^'-]^T^^  T^/^!^  }!!t''L^,ZL  ^J!'^ 

pany  al.o  ac.nired  the  Ini.in,     .  n  1  ,1  ,n  of  the  Canadian  I  neu-  ^SL'^Lb^Li^llrT'ji  A^L^frJtr^^J^J^ 

malic  T.K.1  Companv.    Dnrn,,  th:   v,  :,r  tl„-  Con.r.liftatH  Pncu-  "'''«, '''"'""^^  \^  * 

.....  .  nv  .1  r-  ...  .      I .  I     f  I     I           1                    .t..  uocic  pavithle  Mardi  to,  and  »  dividend  of  i}4t  per  cent  on  the 

malic  l<io|  Company,  Ltd.,  <  1  LmihImu.  :ki  -  Ih  i  :i  iI^  -.  i    pnit;  the  ^     '      ,,    ,  «.   jT    j  ^  ^  tif  £L.^  *.  wt^^^ 

organization  of  Ihe  IWrhurg  pium.      -.1  an  1,  and  cmndmg  cmnmon.  payable  Jttne*.  The  directota  ^  tN  f«tt  ft^^^ 

its  operation,   nul      the  present  time  it   .g  to  full  c.v  ^^""f^^y                              ^'^"'"m*^?^^!^  '^'Vr'^ 

pacity.     Our   foreign   operali.ms   have   Wen    iL.r-her   enlarged  *»"                       '^ock.  payable  February  15. 

<luriiig  the  past  year  hy  ihc  organiMtiro,       ,|u   International  CL'YAHOGA    TELEPHONE    ANNUAL.-The  CuyahoBa 

Compressed  An  &  Electric  Company,  01  Berlin,  which  company  Xelephone  Company,  of  Cleveland,  O,  has  issued  its  annual  re- 

acquired  the  biis.noss  of  Isaac  G.  Eckstein,  and  is  now  comluct-  ^  fo,  ^^^^               December  JT,  19OS,  The  income  aeconm 

ing  continental  operations,    ^onr  attention  is  called  to  the  fact  compares  as  foRtWS: 

that  of  the  authorized  issue  of  $2,500,000  bonds,  $;joo.ooo  are  in  ,q„3.          1004.  >V3- 

the  treasury  and  $io8.(xxj  have  been  retired  for  sinking  .fund  •■   *?*''*si     'lis'sit     *i8j"sjo  ^fsb'f*! 

purjioses  leaving  the  .jiitslandnig  issue  $4^ipia^0aa    In  addition  Uurin, 'dcftrc^doH^^                            I?8,"o        IjgJjo  ils'i^ 

to  the  assets  acquired  through  the  foreign  organiz.itions,  approxi-  Snrplu»  ^ . . .    . ... j...           t$f9i        *riiJJ        S'>S7i  M* 

niately  $.?=o.ooo  has  been  spent  in  permanent  betterments  to  plants,       'i!tl"r*^'<lciluctloii».  «te.  .       <4.in«  SS.97>   

all  of  which  has  added  to  the  securities  underlying  the  outstand*    ^  '  <'  n>]"«    it.v3i        10.991        44.544  M3 

ing  issue  of  bonds."  mj.^  NORTH  A.MKRIC.VN  COMPANY  ha^  come  to  take  a 

Pl'BLIC  SERVICE  CORPORATION,  N.  J.— It  is  announced  proininmt  position  of  late  yvar  ,  (1  i  hikIi  th  /  steady  appreciation 

that  change  of  ownership  is  profHMcd  in  the  Public  Sen'ice  Cor-  ,,f  its  properties  in  value,    i  hc  .\iiUia ukix  Hlcciric  >tock  owns 

poration  of  New  Jersey.     .As  outlined  the  plan  is  to  place  the  the  L-iclede  (ias,  I  ri  11  Light,  Heat  &  Power,  fnitnl  I<.ir.vvays. 

manaRement  of  the  railroad  lines  under  the  direction  of  the  Detroit  Edison  aii.i  i:)!-.*.ellancou5  securities  and  have  a  liook 

lV:ii  ^ivania  Railroad  Company,  and  lighting  prop^  r;:.-^  under  vali;    c  1  S  j '>l6,744  and  a  market  value  of  $.j6.27.<,044.    There  is 

tht  k  uiird  das  Improvement  Company.    The  Pnidcntiai  In-  outM  iiiilin(.[  $29,635,500  of  North  .American  stock,  which  give* 

surance  Comp  nv  .nui  the  Fidelity  Truit  Company,  it  is  said.  ;,  b  i  k    ;il  it-  per  share  of  $10047  and  a  lu|uidating  value  of 

■will  not  part  enlirciy  with  their  holdings,  but  will  retain  some-  $130.93,    Tlfc  rate  of  dividends  is  now  6  per  cent. 

thing  like  a  third  interest.    Ot  the  company's  $25,000,000  stock         .  ..™.^» »»  »  .y-u— «. 4«.»i-tM     ah  ^  ..u  •  ^  r 

there  remains  half  in  the  trea.urv  and  this,  n      said,  will  be  AMERICAN  LIGHT  ft  TRACnON.-M  o€  th«  TOW  .S^^^ 

tu,  n.  a  over  to  a  lending,  New  York  bar-kn.c,  h           The  tre-isury  «Ock.  agRregatmB  ^  itoies^of  the  AmeriwO  L«ht  &  TraC' 

stock,  together  with  other  stock  at  present  held  hv  parties  in-  5«"M.any  ha*  been  subscribed  for  by  Stockholders  of  ftCOfd 

terested  in  the  transaction,  is  to  be  listed  on  the  New  York  "U--'""«0  f- .  The  right  tO  *«l»«ibe  expiml  F*n««y  * 

Stock  Exchar.ge.  Newark  parties  will  either  pay  for  or  guar-  ^''^  $5..vx).ooo  derived  from  the  sale  of  the  stock  la  tobe  used 

antee  the  sale  of  a  third,  the  Philadelphia  parties  of  auMhcr  ^'f  P"]?'"'"'            ""''^             VTOfWy  of  the  Detroit  City 

third  and  tlic  Prudential  the  remainder  Company. 

nEl.l.  TKI.KPHONE  HONDS.-lt  is  ;uu.u.u>ced  that  the  PITTSBt«G  BEU.  TELEFHONE.-The  ii^ 

issue  of  Si  ^0.000.000  4  i-er  cent  convertible  bonds  of  the  Ameri  »*«  Central  Dirtrict  Printing  &  Telegraph  Compafky  of  Pittsbutg 

can  Telephone  &  T.-legraph  Company  have  been  taken  up  bv  the  f**'  *"«                   December  3I.  igoS.  compares  a*  fOllOWS: 

firms  of  J.  Fierpom  M.  -u n  &  Companv,  Kuhn.  1    ili  \  (    ni|  ..1  v.  1905.              IWH-  H«J- 

Baring,  .Magoun  &  Cnni   nv  rnid  Kidder,  Peabody  it  Company,  kL^.^" V.V.V.'.'.V.'.V.V.V.V;  iMtiu          altti^  t^'JG 

of  Riiston    These  1  mi?--  «i  i.  .niln  ri/ed  at  a  special  meeting  of     Nei    jo»,S44  74'i<*J 

the  stockholders  on  Ueccinber  21,  1905.  and  are  converlible  into  ^^^^^ . /.[[[[[[V://::::"]  1^^,"°.°  u!?:.Ti4  'T=^} 
stock  after  two  vears  and  not  more  than  twelve  vears  from  date 

of  issue    Ihe  issue  is  ni.ide  necessarv  to  provide  the  companv's  WILKIiSBARRE  FIGC'RES.— At  the  annual  meeting  of  the 

trcasurv  with  funds  to  continue  the  (H)licv  of  expanding  and  dc-  Wilkcsliarre  (las  &  Electric  Cnipany,  held  in  Wilkesh.nrr. .  tin; 

veloping  the  telephone  business    The  company  has  been  expend-  "1^  '"-'■'"^d  of  directors  were  rc-clcctcd.    'Ihe  financial  statement 

iiW  at  the  rate  of  al.out  $25,000,000  a  year  for  the  extension  of  fur  'he  year  ending  December  31  shows  a  gratifying  growth,  as 

its  service,  and  the  development  of  its  business,  and  this  capital  follow  s : 

has  been  raised  by  increasing  the  capital  stock,  which,  at  the  pres-    ttj'fws  Ji'o^rss 

ent  rate,  amounts  to  ¥i5Sgifi6iA><^  upon  which  is  paid  a  dividend  xn                                       ■s6!i.<^.-  its'.k/i 

«l      per  cent  a  year.  PENN.^VLVANIA    TRACTION    IM  NANCE  -Newburger 

AN    ELECTiUC    HOLDING   COMPANY.— The   Traction.  Bros,  &  Henderson.  E.  C.  Miller  &  C- .  inan    ami  Bn n  n  &  Coni- 

Gas  &  Electric  Finance  Company,  of  New  York  Citv.  w.-is  in-  pany  have  joinlly  purchased  from  the  Auk lu.m  kaiU.iy  Comp.iny 

corporate<I  with  the  Secretary  of  the  Slate  at  .■Mbany  last  week.  Sl.too.ooo  Alto,>na  &  T-ogans  Val\ey  Eli-clric  Railway  Comiany 

It  is  formed  as  a  holding  company  and  the  capital  stock  is  $500.-  first  niorfuiit,"  t.ix  free  a<iaranlee<l  4V3  per  cent  bondi,  and  l»ve 

(loo.    The  directors  are  John  E   Rome.  Cord  Meyer.  Stephen  und.  rvvn;- .11  t;  -  1  ,iu  1    t'u  stockholders  at  par,  $i,i74,6s<^  of 

Peabody.  Joseph  H.  M.-iyer  and  William  F.  Sheelian.  of  New  American  KaiUviiys  Company  stock. 

York  City    The  corpor.^tion  has  the  power  to  hold  the  stocks  ppjsoN  ELECTRIC  OF  HROCKTON.-The  Edison  Electric 

of  gas,  electric  hght  and  iransu  coinpames.  and.  n      said,  has  i„„„i„„j„g  Companv.  of  lirockton,  Mass..  shows  for  igos  R^oss 

power  to  operate  m  every  State  of  the  Lnior-     T:i'-  COlOltiai  r%    .            1      i-    1  .  .    .  c.    f.      -  .       .  u 

,           .V,  ..yn......                     n         .          .  .       ,      ,              •  earnings  of  Si45,Q7i)  and  a  linal  net  profit  after  interrst  charges. 

Trust  Company,  of  which  Mr.  Borne  is  president,  lias  been  asso-  .                    ti,;         ....  .r,^,-^L^      ,1,     r        t  <..  - 

.  .  .     •  i_  ■  I      .          .                .                      •       r  »  etc..  of  $?4.i^r<.     I  nis  was  an  increase  in  tin-  ktm--  oI  ^J4.-^^( 

ciated  wnh  interests  allied  with  the  traction  companies  of  An-  .               •        ,     ,                         .1       .     1  ' 

.         V.   T»    J       f    J  %.t         !     1.  !            t  .tin  during  the  year  and  a  decrease  of  So..tJ7  id  She  iiti.    J  ikia  vvji 

thony  N.  Brady.   Cord  Meyer  is  chairman  of  the  Democratic  i«n»tr,.rtir.n  in  i.me  tiir  sum 

State  Committ^  in  addition  to  his  bankmg  affiliations.  ™  construction  m  igos  the  sum  of  $27..^?!. 

M1VVI.  VPOI  i<  ri  \  (  w  M  VI  i.rTBfr  ^.     f  I        .  LOWELL  ELECTRIC  LIGHT  CORPORATION,  of  I/>well. 

.      ...  J..,«6..      ,„c  ^^^^ Sr^^^  r-  w  .  1^, 

months  gross  was  $724.5*1  anil  the  net.  *22f).07o    The  construe-  -     j  -r^ 

lion  charges  during  the  year  were  no  less  than  $i..i<>7..^5g.    This  ';A1A  1  STON  ELECTRIC  shows  for  December  a  gross  of 

is  due  to  the  expenditure  on  the  Ta>lor"s  Falls  power  that  is  j22,fio2,  a  gain  of  $2,.^8o.  and  net,  S8.541.    The  gross  for  eight 

now  being  developed  at  a  total  cost  of  ,-ibout  $.vo<)0.<itio.    The  luonths  is  $iat,.s<j8.  .in.l  iiKi.-  i*c  of  $»JS92;  net,  fTJ^IS-  ^  * 

water  power  at  Taylor's  Falls  which  the  company  i»  developing  surplus  over  charges  of  $43,882. 
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ConjtrucHon  /fai&j. 

MONTGOMKRY,  AI.A  Tlir  riti«ii»"  Utht,  Hr«t  &  Power  Compare 
will  uttliin  the  next  60  lUy*  Irt  cootrncts  lor  imy^i>^'m^rvt' .  ?t  :i  i- -^l  fif 
$$0,000. 

GAU6KEN.  ALA.- Tin-  Alnbinw  Ciw.  Cultden  &  Aiiulia  RimI«ii) 
CtoHnr  ••  arriitging  for  ih«  eoHlriKliM  ol  •  Mil*  *t  fiHmgr 

lIUVrSVILLe.  il  nfMtttd  fi«H  Fafennrille  in.)  Shelb)r\il|< 

tint,  faOini  lo  cH  Ika  Maitoidc  k  Rumilk  lUOraiid.  tb<  ftafU  ol 
ikiM  wnut  wilt  uodcndiic  la  rdw  A«  ■miqr  fvr  butMiiw  in  ilcctric 
fMm»T  I*  HimlnDIc 

MOIIU  K,  AI.A.— Itirry  PilUiu  ba4  dejxMilfd  wilJi  llvr  Clly  OerU  a 
crrtilveil  check  fi-T  $5,000  ]i«  b  totn-R  »it  (hr  {lArl  of  himi«elf  anil  anj.K-iatc« 
to  coii*truct  elc-elric  c*r  Itnr*  o**t  certain  »trc«ta  of  Mobile,  for  which 
lliey  have  been  voted  a  frarichiM;. 

IIUNTSVILLE.  ALA-— J.  I(.  Cuniwr,  iirowdrnt  ol  the  Nashville  & 
Hmnillc  Itailwa),  hu  bn-n  in  ih*  diy  neCBllr  clusinc  ui>  a  contract 
T.  W.  Pratt  ami  Ibc  Hunt>*fllc  MMkMdera  u>  build  tbc  line 
ttNiitk  (feh  cllr  MMi  cicunUjr  M'Birali^MB  ami  Hw  eviiM. 

BIRMIXCRAM,  AU.->-P»r  mat  aanikt  |.  U.  iMvkMir.  ad  ow 

ctAtes  lta%e  been  •iccorinK  franchises  to  huilil  an  elec^HC  nAWIJf  fef 
frrtjthi  and  pasMTifter  trafISc  from  fiadsden.  through  tbC  IMfMlmlttBi 
district  to  the  Warrior  River  Tii»V.if,.r;.i,  there  t"  f&imeee  with  a 
line  of  Iwnl*  an*l  ktrte*  ti>  M.  h  Ic  i  (  tile  imporlant  francb<»ca 

tn  m  ha»il,  ifwiudiBi  Ibt  cities  »t   BirmitiEhaia,  fiM  City,  Enilcgr. 
Bin  111  c  aad  TmMmm.  Tht  lite  will  cauot  mt  Ulum  4milm§, 
llic  nSttMd  ditiMiM  inai  ddidcB  «•  llinJin>—t  flw  Tlflrwrf  4Mil«B 
ban  BiiMlnnliMi  ■«  TuiUoowi.  md  tkc  t«M  4i*liioii  flrod  TtnkitoM* 

GRKKN  rnREST.  ARK.— Jaira  Odell  ha*  hhhIc  iiiplwMKm  lot  an  vl<c. 
Ific  light  anil  jiowei  franchisr. 

OZARK,  ARK.— \V.  «;,  Kill  and  Whit.  Mun.o  l.avr  |>rtiiioiir<|  the  Codn- 
dt  for  A  ftancbiM*  for  an  electric  licht  filant- 

YELLVILI^  ARK.— H.  G.  Vmnaagt,  a(  Oiadia.  Nek,  baa  aecaicd  the 
contract  far  tiaialTntUm  water  wpilw  md  an  tlcclrie  li||iK  phat  at  Veil- 

ville. 

MKXA.  .\RK.— The  Mena  Electric  Ufbt  plaiit.  Tanlitaan  BiM,  pn>- 
prietorv  will  iiutall  at  once  a  new  attetaatar  aa<t  cagiac  A.  Tfladia* 
•on  If  t^watfr* 

WYKXE,  ARR.— The  W  ^nnc  light  ft  Walar  Woriw  eartanplale  ia- 
•MKnc  an  •M«riMlii»<«rr<m  dynMav  aad  a  Cariiia  cnstaie.  C  H. 
Dtauajr,  tiir*Ti*Ma4tiil. 

f^lLOAM  >rKI\T.>.  ARK  The  rily  Toaaeil  af  ViaaB  Spil^  ii  alO. 
•idriitiR  ihe  i)d>>'.ihili<y  of  Iruingt  Itii  eU-cirie  n(h|  aod  water  woilia  pluili 
la  a  privme  in<livi<lual  for  a  trial  a<  yean. 

■OREH:^.  ARK.— The  Ruitm  ElKlric  Ligbt  (.impany  i>  miVinK  .1' 
f*nfemci>i>  to  liuil<l  ,au  .vl<liiii<n  m  its  (dnfti.  Caiuidcnhle  n*w  BiacUscrr 
will  l-r  iri-.t:<iie.|.  iiHiii.tiiiK  a  .loo.hi'  hoilrr.  a  fl'kw  tMMnior,  a  iaa>h|.> 

beater,  all*rr.atiniE-cuTrent  mi^tors.  etc. 

STOCKTON.  CAI. — -An  eirt-tion  will  proliahly  fcoon  he  held  to  vote  on 
usumic  (;'v>,o<.>u  lioiiit*  fu«  iBuatciiiiJ  iraiirovewcnlt,  intludtug  an  decwic 
Hghl  plaat, 

ALAMKDA,  C.^l..— At  a  recent  awetinir  of  Ihe  City  Traattc*.  a  peti- 
tion WBH  m-rivcd  hotn  F.  M.  tiremwnod.  president  of  the  Century  Eler> 
trie  ("omiiany.  of  San  I'VonctHcr,  f<tr  a  io-yrar  franchise  to  operate  a  Mcaia 
toad  ihrr.ush  the  streets  a(  Alaiacda.  The  inlomaiion  la  givea  •«!, 
I>«>wrv<'r.  ibai  tlu-  motive  |mrer  to  be  used  wilt  in  aH  prahahilttr  hr 
chanitetl  to  elcvlrscilv. 

IIISIIUP.  fAI.-'Airl.  I,  :n  pr'.'fcTiM  ..ii  1  '  a  m.  River  on  luliilf  ■  i'„; 
Moiao  l*tfw'er  Ctisipany  and  the  Owens  Kiver  Power  Cv>i»p«ny.  The  .Mono 
Caavao!''!  •bfict  to  la  atacrala  ckcirWtr  ior  v«iNe  and  Hibt  to  CaK- 
fomh,  Merada  and  adiaent  Slat**.  The  miaJctt  rtt(g«  «aM  «f  the  WWw 

Mountains  fs  understood  to  be  the  objective  Icrritory  of  the  p^«wrr 
lines.  \V,  II.  LrfEofrwell.  a  civil  enitineer  from  Berkeley,  is  at  present 
in  charge  of  engineering  parties  for  Itoih  companies.  The  corepaoy  will 
divert  water  through  a  inile-tong  toniLrl  whirb  will  have  a  fall  of  ahout 
4yt  Utt,  aiad  imimlac  wheels  will  be  used  10  aciicralc  ju^ooo  Iv^  iJclow 
iUt  jMdat  will  he  (ha  lalaha  «<  the  Owola  AiTir  Caatpaav.  tke  water  beio* 
carried  «lire«(h  a  aj»toat  tmael  and  dten  aenaa  Ihc  river  dnaad  Unn^ 
■fiollier  nli1c-and-H  half  lutuiel,  Tlir  several  tunnels  will  he  6  feet  widc 
by  7  feet  high,  lined  with  concrete. 

SAN"  FRANCLSCO,  CAI-  The  SlantiUin  Electric  F  , v, ,  t  Cnmpany. 
ibroogh  Its  California  reprewiilativcs.  lU-ach  1'hoiup.oit  ..mi  1!.  I"  \.-.il.f. 
has  secured  control  by  purchase  of  the  Tnulumcic  Cvunty  Water  &  Elec 
Iric  Power  Coiapaoy,  uid  will  iactniKirale  Ihe  calenaive  ayalen  of  thia 
latter  ctMK«rn,  it  ia  undernnod,  with  ih»  new  9t»,at»,»a»  pitat  for  which 
'  the  eaiir«  bend  iaatie  wa»  uiiderwriiim  in  the  Ea«l  datlag  laai  Deceinlier 
It  ia  naied  ihat  Ihe  cvn<Klrr>tu>ii  f'>r  thia  laieM  deal  was  aeaiethinK 
In  caeeaa  of  tjaawaao.  The  Tuoliuime  Caaipanir  owned  very  ecleaii» 
InlrfcaM  m  the  Baath  Farfc  af  the  fttaniaiaaf  lti«rr  and  an  the  Korlh 


l-'arh  «f  Ibt  Taaloane  Kiirer,  tngctlwr  with  more  than  i(a  niles  of  diicfae* 
whieh  cgnwejr  the  water  fraia  llie  alrcaaw  aad  after  its  utiliiatian  la 
generating  |niwrr,  dislritr.ife  i!  Ihronglniiit  TuoUniMif  Co«nly  for  irrig;!' 
tion  purposes.  Ti  c  l  u'  Inn  1  .•  ti  un^  Water  &  Ele\:lric  Power  Company 
?il4o  f»t<M.rfl  six  large  and  a  number  of  small  reservoirs.   supi»1ying  the 

 'I  t  irtera  and  Jantrfttown  ^iiU  wafer.    It  (kwnrtl  a  a.soo-hp  hydra- 

<u  'Ki  ;>:;,iii  near  Phurntx  Ltkt,  about  tix  mlkf  from  Sonors,  together 
with  an  extensive  traniniiaahia  ayaleaa,  whiefc  nipidiei  Ihe  inlnet  through- 
out Tuolumne  County  with  pawar  aa  wall  aft  with  water.  It  is  stated 
«h^t  firing  tbc  approaching  siunmer  the  nt'w  owners  intend  to  make  ex- 
tinsut  additions  and  rejiairi;  to  lite  eaisting  system,  especially  in  the  line 
«f  btiildutg  addilieaal  leannNre  and  in  a  gntetal  iatprovcateul  aitd  per. 

lectiait  «f  lha  a; mm.  Tfea  company  will  he  a^iatad  at  aa  adlaiNi  al 
the  Staaidau*  Eledric  Power  Company,  which  Ine  tlmdy  eeainciMed 

wori(  cti  its  io.ao4t.ltw  plant  on  the  middle  fork  of  the  Stanislaus  River. 
Tbc  Cnion  ConstrtKlion  Citnpaay,  controlled  hy  Sandcrnon  &  Porter, 
the  Stanislaus  Electric  i'ower  Company's  engineers,  will  co^i*trt!c'  the 
entire  plant.  This  concern  ia  establishing  headquarterv  s.:  \  .j  h  c-.to, 
Calavvra*  County,  ahoul  eight  oaile*  (torn  the  power  aite.    EDg<n<er  Wm. 

K.  King  wUl  ka  mldcM  aianurr  tt  VriMtni  Hw  agnHwitlBii  a( 
abant  fa  alMa  af  iMdi  wM  Iw  iwf  incid  M  QMt  t»  fhcNlMt  ««tk  ea 
tk  pMject.  A  aaaralH  with  a  diNy  tafudtf  of  faataa  fatt  It  Mof  lit' 
italM  actr  Ihe  hcadwarha  id  Tooludna  Coanly. 

WINPSOR  LOCKS,  COHN.-^The  Mndiar  Lacto  lltlttic  LH^IW 
Ceaipanr  opeala  t»  chame  »b  a  «»c^la  thm  phita  vHcia  Dtia  aprtng. 

IIRIIM'.EI'ORT.  COXX— It  U  reported  that  the  Bryant  Elcctiical 
<  oinitany  will  fcoon  start  work  on  another  extension  to  its  factory  on 
S^tate  Street,  vrt -t.rte*l  building  i*^        Iv-  frrz*,r-r!l  nn  HancsKk  AvC' 

BOC,  and   will  I,.    .ri..i:i    ijo  feet   lo»|!    ■rvl   l.i.u    -l.'.iv  hf^h. 

IlKllXihlt.tKT.  C<)\.\,— .\rcliiiect  Waiien  E.  Briggs  has  prei^ared  plan* 
fi-r  the  |>ro|,o»id  addition  to  be  biiill  on  to  the  plant  o(  |ha  Unhid  lllaml. 
itatitig  Compatay.  <m  Cungreas  btmt,  where  the  (Mtcg  ara  now  l>eiflg 
driaca  ior  lha  «nan|a|iiaa,  It  will  he  »M.4»  Cttl.  at  hrlch,  ana  ttonr 
liifh,  with  tin  roof.  The  eDainet  has  nai  hcen  let  a*  yet. 

ir.\RTFtJRIl,  COXN.-  The  Hartford  Street  Railway  Company  will 
build  within  two  ntoiiths  n  large  addition  to  its  present  power  plant.  It 
will  be  constructetl  of  iron  and  red  hrick.  70  x  aa  ft.  Tbo  ro*jf  will  be 
corrugated  iron.  The  plans  for  tbi'f  Mmrlure  were  drawn  t>y  Xornian 
MclJ-  t'rnwftfrd.  formei  manager  of  the  company.  The  contract  has 
bi'rn  given  to  the  nerlni  '    ^t.-  .n  -  in  <!ompany. 

KUKWICH,  CONX,-  The  National  Conatractiun  lUpilpiscni  Company, 
af  4*  Btaadway,  Naw  Yarli.  hat  lha  cnMnet  Car  the  aanairacilaii  and 
eqa^Mueat  of  the  Norwich  ft  WeMcrtr  Railwtr  mA  i*  awardtoi  etdera 
for  the  apparatus.  The  i-imer  stalion  will  contain  three  4ookw  units 
and  will  he  iKated  about  i</i  miles  from  the  Norwich  terminus.  The 
line  IS  niilrs  in  length  and  about  lo  miles  have  already  been  graded. 
It  will  be  loniplelcd.  >t  i»  tlioughi,  by  July  1,  1006. 

W  ILMINGTON,  I>El-—Platw  for  the  new  building  of  the  AHanlic 
Telegraph  Si  Tcle|ihane  Cagapany  ha*«  bean  rnhmiWad  lo  lha  bnildiag 

»tvl«rline(»t- 

tOClin.NN.  111.        .■   II    1. 1   11:1.;    il   li-..l.   i  ir    I  ..-.I   I...I:.  i.-e 

puup,  boiler,  generator,  and  engine,  fi>T  water  and  liglit  plant,  has  been 
exttadcd  flan  nhratty  «  ta  Fehraatr  aa.  W.  A.  Doiliaai  I*  «i9  «l«rit. 
Aiihar  trw,  af  Adtnta,  h  mglaiti. 

MILLEDGEVILUi-  CV— T1i«  Oeonee  Electric  Light  &  Power  Com- 
pany hope*  to  (oaiimnee  eonttraetlea  tUa  apring  «f  a  ft.ooo  Vw  plant 
driven  hv  four  4.:  in.  water  whtnlt.  The  pititt  wid  he  localed  four  milea 
nnrih  of  ihn.  city.  The  companir  hat  no  aiaddiMiy  wbiltira*  aa  HL 
tharle-  F.  Howe  is  manager. 

COLIMIU'S,  C..\.  The  Southern  Hell  Tcltiihone  Company  is  pre|«. 
log  to  d«  a  guud  deal  uf  important  and  cxpeowte  wofk  in  ifaia  city.  It 
will  in  lha  near  ftMiua  btghi  the  afecHon  o<  a  aaw  oMhaaia  on  lha  log 
on  Sesend  Awenne  and  iJih  Street,  pnichaiad  aona  tiaia  aaa,  la  lha 
■anatiaae  Ha  waeh  af  lairiag  new  oandiiila  in  Hm  alrgata  far  aadtr- 
graaad  wbca  it  Wng  laahi^ 

MARRMGO,  ILIw—The  dty  elretrie  light  and  water  works  may  be 
uvarhaalai  thb  apatag.  T.  T.  ftefcharat,  auperiatendcnt. 

IIir.III.AN'P.  ILT.— A  new  haOar  of  large  capacity  vill  be  instalM  in 
the  municipil  lighting  plaal  hcfgrt  long.    I'red  Wiesa,  nianagei. 

peri;,  ILI.^TIic  ciljr  aqaela  to  ioaiall  lamer  eaginea  aial  dynaaioa 
In  lha  city  electric  Hgkt  fltal  rety  aaaa.  John  J,  Mtwiler,  aaperimendeot. 

ODELU  ILL, — The  OdtD  Eltelrie  Ctaqianr  egpeeta  to  hutall  aaalher 
iaiia  bailee  tMa  aaaagp.   Then.  Tmhar.  laanlgtr 

WINPSOR.  IU..—Tba  Citr  Caaaol  ba*  granted  ta  naniaa  Leioiia. 
of  tbb  aitTi  a  fraaaWw  far  aa  ilaetrk  llglit  plant.  . 

MORRISOKVILLE.  ILL— Tha  Uorriiaiivllla  Eleetrk  Caapaar  1*  aan. 
dderhht  holMIng  a  new  aiadon  contplete.   irbarles  B.  Kniet,  Hlliabaiab 

III.,  is  superintendent, 

TRENTON.    ILI  .\   4a-kw   direct  connected   unit   will   bt  itttlallid  to 

the  epring  in  lh«  city  deciric  lighi  plant,  and  a  naler  worlis  nyitnn  mtf 
ha  pM  tn  al«i.  J.  I»  Wllaon,  anaager. 
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MOVXD  CITY,  ILL.— TliF  Maimd  Cfty  Water.  Ii«1it.  Powrr.  lint  * 

to  •  jrwr  cr  Mk    A.  J.  nouithmy.  inanjRct. 
ritirAHO.  II  I.  ?e  .  (.        Mo.i  i  ;«nnv4U«  (WU,J  ElMtric 

InlcnirNafi  1  ii.i-  li.i.  K,  ,  : ,  .  '  I  .  },  hn  K>i i^a.  «f  Ckl«||IK  10  tiM  Rotk- 
f<ir'l  Strvfl  X   Intrnirlfir.  kadwajr  t"">inrMny, 

ATt.ANTA.    II.!-.— Tlir   .\tUtit,-i    i'.kclnc    Licht   &    l\i»or   Compaiiy  is 
■■•kingi  iuiingnnrnit  u>  tudiill  tlx  nvw  i  -yo-c4i  cnduwtl  <ii«  lMip«  anil 
imtatir  MW  ]«•  poaadt  •(  «<ni»*r  <H»  itb  (priitfr   J.  C  RoWn- 


SPIlJKfiPlELD,  nXr-Tb  Spria(S<M  ODuolidMel  Ibulwsy  r  >n>pinr 
bat  Oad  ■  uiUDute  tM  Iociibic  of  opiul  mock  fraa  t7SA««oo  to  $»on,i>iio 
to  pMvida  for  inrnvcBoiii. 

CHICACO,  ILL.~8iib  wOl  W  neci«cd  uuil  April  4  bx  ibe  Board  of 
TniMMOk  SuiltHr  Dlitrlet»  Cbkitai.  for  forniiUiic  inimiiBDB  II 
itong  Ik*  riibt  of  Mjr  of  th«  itSd  diotriit  to  Ac  ctty  of  Cbieigob 

t-OVINC-.TOX.  ll.U  Th;  r.<iviiigi(in  FJ^Iiif  Lij()ii  «  P..»fr  Com- 
pany CKpt'Cts  III  «-»trn<l  itK  iiuiin  linnj  •.t-\rrAl  Mock-^  in  -Iiflercrt  [i;iTti  i>f 
the  cily  mill  rtlnr-  ciitrnililaTr*  llKhlinK  titfr  cily  with  eivcloirtl  ire  lamps. 
G.   W.   Br.v:iiil,  suiKTiTiundcnl- 

MOVMOI.  iH,  IM..— U.  IJ.  P.  NUrcus,  tcprcscntalivc  .*f  the  M.iinl.uld 
■ymlicjle  ¥fhkb  oi^ns  the  Monaiouth  G»i  &  Electric  roinpnny'n  plant* 
ojlU  frnnchiM-fc,  i»  here  ;irranfpn9  ihr  detnit*  feUii*'i-  t.i  tin-  |M-Kiiiitiiis 
of  worli  «n  tbc  new  vlcctrk  ploni, 

nri.TON.  n.T^— T1)<'  FuIioo  ElMtrSc  l.ljthi  &  1^>frcr  Ctxi-.paiiy 
10  chanitt-  ii«  lithiin;  «y>.iini  Umn  r,i>rn  ar<^  lu  indetnl  arc!  and  nUI 
Bubstitutc  .iitrrnaiiiiff  citrrirnt  ftir  direct  current.    Tb*  old  are  vadrino 
ikjll   he   diKardei]   and   aJtrrnatorf  'infttjlleil.     D.   ri-illn^fhrr  itt.-ilioKcr 
of  the  C4>jnpany, 

m'gCOI.V.  ILL.— The  Cifv  !.,,,!  hns  nmnle.l  j  lt;it«-hi-c  iMr  an 
elcclr>c  light  and  power  pl»rj[  |i.  1'.  B.  Kraicin  ;ini)  Jamra  lV>re»1er. 
who  sill  ciHUUUcI  *n  tmkpoxknt  <yt\tm  lien.  VVurk  011  the  plut  vUl 
taeiiii  M  once  It  ll  thmght  Iftat  Sl  taab  ciintaliita  wt  jatfnHcA 
io  lb*  piwffci.  it  bdat  tpilMd  of  ■naaoBlion  iriih  a  propooed  ritetrk 
raUwar  10  connert  tfiii  city  «Mi  nrmmdinc  lowbi  and  cany  ceil  from 
tht  Rtinev. 

JOLIET.  ILL.— Incluiled  in  the  plan*  of  Ilie  Juliet  k  Southern  Traction 
Company  for  buiUlinii  a  i.yxent  o(  elicttx  railviayi  10  radiate  froni  Joliet 
a  center,  ii  an  ititcrurbuo  trrntitial  itallon  to  be  located  at  Jolict.  The 
any  Is  before  the  City  Council  .iskinA  for  a  fraiK-hise  iirantinx 

cat  cotraace  10  tbc  center  of  the  eiiy  froiu  all  liircclioas  wfakb 
onbraen  about  aix  laiks  of  track*  on  pnaiMM  WNsMplad  atPBMa,  Asltoe 
vwh  all  aloog  ibe  Hoc  will  be  coBoioiMld  Of  Man  *a  tbo  weadwr  wfll 
pfrmit  In  the  ipring  and  t'utlteil  to  ccmplelion  a«  rapidly  ax  i^Bsible. 
The  Joliet.  Hlain6cM  h  Aurora  Kailroad  ti  o^ncd  by  tho^  promotina  tlM! 
new  t'Ofnpiny  and  may  become  a  part  of  llie  syitotn.  In  any  event,  it 
will  be  nperated  in  harmony  •ilh  the  Joliet  &  Southern. 
CHiCKASUA.  I.  T.— The  ekvirw  lifbt  franckiw  beU  by  Judge  llobaea 
~  la  been  oMifidod  for  a  p«M  of  t«  yean.  It  i»  rapomd 
If  rowoMali  will  bo  Made  to  th*  plant. 
VINITA,  1.  T.— Tbc  Vtata  Eladric  Uflit.  Ice  ft  Powor  Cmmmnt  «» 
PWM  dumlr  1»  jntaU  ji  oltefaotlnc^iirNm  attlto  art  laaipo  br 
C  E.  Libmin,  OKnavrr  and  aoparbiiiniliiil. 


COMNEkSVItXE.  IXO.— Tbt  Ban  Tctepbone  Company,  of  tb»  aiiy,  bm 
wmnned  to  nliiind  ito  Jeoil  ptuit  and  tHIl  jncraaia  Ha  capacdy  to  1.000 


EAST  rmrAGO.  tNn-C.  S.  kirk,  agntt  for  lie  roeriMf  of  (he 
Ka«  <.iiK-4i»o  W  ater  &  Light  Cooqimy.  wrim  ibai  the  tmirc  plaiH  nay 

be  relinilt  the  coming  Kcaion. 

Srl-;\l  f.k.  INP. — The  Silencer  KIrelric  Liitht  Company  t»  makinR  ar- 
ranf eniriilc  f<ir  a  renei»al  of  its  poles  nnd  will  chaiiKc  from  open  to 
enclosed  arc  lamps.     Willioni        Meail.  nidttaiier. 

MO.N  riCtLUJ,  1NI>.— Monucdlu  ti«a  been  aurvryed  for  a  «4r«t  car 
i«  pnblic  otooro  wiib  botb  dc|iOia  and  cslendint  10  Ihc 
nclvdinf  Em  MoMkollOk  Tidit  and  Noraoy, 
ROCKVtU.e.  Ilia-I»  tb*  flll  tb«  town  «npecto  to  inaiaU  n  lni«rf 
•HomtMr  »  Ibe  bInKk  H|hl  phM,  and  win  cbanpc  Ibe  itreet  li«l» 
klC  UalaH  Irani  dirttt  Mf torn  lo  kllcnnlin(  current-  T£.  C  I^nalnt, 
aaporinlcndait. 

ISDIASAI'OI.IS,  IXn  -  The  Indi«n»fM.li«  l.ljht  IV.vi^i  CmuLinsr 
bat  dwide.!  li.  change  it*  coniltiil(>  nn  K<-iil'»i'l<y  Avcn-ic  111  otiIct  \<t  :icc"iti- 
mo'latc  the  track  elevation  wctit  of  tbc  Ul;i<'n  JStation;  tbc  m  rk  wdl  prob 
ably  cost  $;.i.54*. 

l  Uld  W  AS  .M:.  IND.  -.\a  r»irii<>.>n  iNr  U  .-.Iw-li  \  :ill.-y  TrailK.n 
C  impany  s  line  will  he  nia<lr  along  the  old  Wiilwsh  &  Knc  Ciin.il  to«- 
p4tli,  attenlfc  baktiiie  secured  the  lifbt-of  way  fzuiu  liiis  city  tu  lukdo. 
Tb*  routa  will  coaaecl  at  Toledo  wMi  a  naatkcr  of  Obio  (yMem,  «pc«)a( 
«v  a  dbect  Ifaic  froni  Detroit  lo  IndtaMpoltai  * 

CRKSTOX,  lA.— Fito  dMttoytd  ibe  cletlrie  Ufbl  plant  of  Jane«  k 
Ho»«y.    The  Iota  it  etttauicd  at  tii.aiMi. 

I^"I)I.^^(  )L.\.   IA  — llic  c.li/en.   h^ive  vrrlrJ   to  grarit   a    -vyetr  Iran- 

thtvl  iitt  iKr  riiilw-ay  pr";<«:t4'l  fru-n  lirfi  Moine*  to  I n■l^.1^■  I 

LOCAN.   I.\  -  TIk    I...|;»n   Kli'ctric   I.iulil   l"„rh|...r«  I ,  .„  ,.f,  rrr.!  il» 

*l«<tric  liRlit  plant  anil  the  miiling  jnafwrty  on  ihc  banks  of  Hie  B«ycr 
t«  J.  A.  ('r1iluitt»r,  «f  9t,  P*ul, 


he  made  in 
C.  A.  Child. 


SEVMOUB.  IA.— The  cItcafM  ol  lb*  town  llcfaiinv  plant  taill  ho  i» 

crcase.l  in  ilir  near  fistHre  by  Ike  ad^iSan  of  ig  K«mtl  llMpa.  Fraaii 

Kelli'HK  1^  inainicrr  and  nperinieiMicDt. 

UrCOKAll,  The   iHiorah    Kicetric    Light  Compar.y  h.i,   i.i  c.,n- 

temtiUlioti  A  wait-r  powcT  drvelopmrnt  with  which  t<i  orK-rnrc  ir>i  Decorali 
.^n.l  \ViniV.-.n   (la.)   plants.     \\'.   II.   Rtirtis,   n:.inai|eT   md  mpi  rititeinU  nt. 

t'll.\RI.F.5  CITY,  lA. —  R.  S.  Marrenner  is  reported  to  have  p^itchased 
the  wiitrr  fiflwrr  plant  here,  and  will  construct  a  new  crnctetc  dam  and 
install  an  electric  plant  which  will  inpply  both  day  and  night  service. 

D.W'tXPORT.  1A,'~-Tlic  People's  Li^ibt  Company  t»  reported  to 
voted  additioaal  aloek  to  tbc  anMlM  of  ti*0,«O0r  moil  of  whieb.  it  it  aaM, 
will  be  otH  for  ifflptovanmii  doriac  fb*  ooariat  ytor.  Fred.  Xellty 
i*  aiaiwfer, 

DES  MOINES.  IA,— Tlio  proiMtOrt  of  tlie  now  inttrurlmt  ntad  t«  «oii- 

ncct  V.lltry  .Tunction  wHh  this  city  are  now  at  wiirk  nith  the  railway 
rinv.mittec  of  the  City  Council  of  Des  Moines.  fr.iniing  a  franchise  lo 
l>e  suhtnitled  to  the  voters  of  the  cily  at  the  spring  electlnii  10  be  held 
.March  27. 

VVl.SiCKSbT,  IS. — Tbe  pronincrs  of  Uk  D«t  Mouses,  Wlntxciet  & 
CrealoB  Rallwny  Company  lecnred  the  alinatvreo  of  the  reqiutile  nmn* 
bcr  of  property  ownera  to  a  iwlltlen  tidiint  Ih*  City  Conndl  to  (ttlmiit 

the  preposition  of  VOtl^t  a  frnnrhi^e  at  an  election  to  he  held  .ome  time 
in  BfiJtb.  There  is  CMisiderable  opf«i><ttion  to  irranting  the  franchise 
aslft'd  beeausc  it  n  an  exclusive  cr  -  f  -r  2  r'tri;M  r'f  years  and  will 
give  the  company  the  right  tn  use  ii!  v  1:1  1  -:l  p  1  il;:  ;iriru  of  Wintersct 
during  said  period,  when  in  fact  thi^  ^.^l  i^iil>  licti  feii.  The  fran- 
.lil-f  nt.ry  he  dr(ri(lr<l  on  .icci'iinl  of  (linsc  two  feature-. 

MH;iIL.\ND.  KAS.— L  Bender  has  asked  for  a  franchise  ft.r  an  elec- 
tric light  plant  here. 

SAL.INA.  IC\N.— EC  S.  Alnut,  of  Focblo,  Col.,  has  been  (ranted  a 
francbite  for  an  imaimkan'alrect  railiny  bare,  lo  be  eonplcled  atilkio 
one  |m. 

WEUIXCTOK.  KAV^M.  W.  Wk,  wperlweufcin  of  A*  tiiy  «tae' 
trie  Hiht  pim.  wiiWf  Ihtt  it  «ni  toon  bo  itneiiwy  to  taortoic  Iko  e*. 
ptelty  of  tho  pienti 

C0TT0!tW90D  FALLS,  KAN.— The  CRy  CtowwO  of  ColliunMod 

Falls  lias  Riatiied  a  franehii*  to  the  Consolidated  Cimiwoy  to  hiiild  a 
street   railway  system. 

ALM.\.  K AX.- The  Alnig'  Ligbl  ft  POaer  Company  still  extend  ilO 
iii.es  in  Ihr  s|.fing  and  will  Install  ipoondeeeent  tIMet  lempt  fllr  the 

tr,Mn.    W,  H.   WiUijii,  iiiAna^es. 

It.VXTK.K  >ri-:lS<.-^,  >;  \N.  \  ; ms  improi ement*  will 
the  near  fiilu.-c  1^1  ll^  pUiet  at  the  il;aitter  F.leciri<-  t dnipniiy. 
had  again  resumed  the  nianageinvnl  of  the  plant. 

UUTCHINSOX,  K.\S.  -The  llukhinwa  City  tuuntil  has  called  aa 
election  10  vote  tto«ooo  boirie  to  ibt  HotdtiiMoa  Inleratben  KaOaray 
Cemptny,  to  baiid  •  aiUce  of  to-ocit  in  tkat  city. 

HORTON.  KAK.-The  Barton  WMer  ft  Llpbt  Company  (a  onlcni. 
plailnc  an  all-ni«bt  atrrieei  will  add  another  ten*>*tor  >nd  eetabllah  • 
tarter  system.    .\.  Westeen  is  ntunaicrr  and  Miperintcsnkrjt. 

ItEI.LEVlLLF.,  K.W.  John  n.  I'eacli,  city  clerk,  write*  that  ai;  Hi  1  1 
IS  ill  l.e  held  April  }  t»  vote  on  iuuinc  bondi  for  an  eieclric  liffet  pUoi,  to 
cost  from  titiMO  to  iMiOoo,  W.  K.  Polacr,  of  Koneio  Cily.  Mo.,  It  Ibo 

citnaneer. 

COI'NCIL  HKOVK.  KAV.  The  (  ouncii  Crave  Eleetrio  L%bt  ft  rower 
Company  niay  change  Its  city  ligliting  sckcdnle  la  an  all-idKbl  mosnlifbt 
basis,  in  whu-li  case  ihe  street  Upbting  system  will  he  changed  troro 
<lireei.<-nrirnt  srrir-"  to  nerivs  oilornitlap.  and  a  go  km,  ftocycte  ajlerniHor 
will  take  the  place  of  the  prrstnt  lit  cycSe  snachine.  An  cura  lo-kw 
alternator  and  one  loo-hp  rnginc  will  also  he  intMNed.  JolMI  H.  l^fcer. 
Council   I'tr.iie.   Kan.,   is   general  manager. 

COKI  KVVII  LK.  KAX  — «e  are  inlortned  by  Mr.  T..  L.  R.,*.iier.  mu- 
nicipal It^ht  coiuraisaumer  ot  Cude)vilU.'.  Kaii-.  that  the  plajit  has  been 
oampleiely  chanfled.  It  now  eoopriteo  two  Haniltein-CarliaB  eitpincs  and 
two  Wnlinphtnu*  allernatart.  two  rbate,  (o  cycle,  ljob  rolti.  mo  kw 
each;  ihrce  hiifli  pri-*"iii<;  Ke.»atiee  lixileni,  ,\s  sjx.n  as  weather  permits 
siv.ul  ten  n-.ilc^  of  Tiewf  line  will  be  built  ill  the  siihiirlt*  <•!  the  city. 
I  he  change  to  live  new  system  is  us  m.ide  by  Mr.  K*.>iler  an<i  hi?. 
distant,  Mr.  P.  CI  Walker,  wilkout  a  shut  down,  escept  ■oi.-  /lay  wllilo 
iliangmfi  live  tiatisforineTa  from  x.ioo  to  a.ji>o  s-olts  ou  ilse  iwimary. 

PITTSBURGH,  KAN.— W.  T.  Oabetn  ft  Co..  of  Konaas  aiy,  Mo., 
are  inttallinit  (he  ptant  for  tbe  Hinne  Light,  Heat  ft  Ftiwer  Company,  of 
nutbargh.  Ilie  lusi.iK.nion  as  follow*:  one  joakw.  thtvepbaae.  A» 
cyde,  MvoKiiiu  iirli).  t<-c,  v.iit.  loo-fcsolution  ahernatincKrurrem  ceft> 
frator,  .■nnnrvled  i^t  >:int>]e  torli.^  engine.  iUo  one  i;iiku-  hvlted Mnit. 
tlii.  t-]iha',v,  60-cycIc.  'jtio  revolution  revulviiig  tirl<l ;  i-ite  i^tr  lif,  iiiitl,.i- 
geikeiator  aet;  are  aystrm  of  15a  arc  light  ea|Hicsty  of  Ilic  JUtilord  system 
for  etreet  idbMng.  awiisiAaprd.  Tbc  gimerating  plant  a>  apecilied 

it  iPMaliKtitNd  by  lb*  <><neta1  Cleeirle  Cempony. 

tlOfKlXSVILLE,  KY  — The  >tt->,-  senate  I*  re|»-irti-.i  to  have  paand  a 
Wll.  epprepriatiBg  )jj,ooo  in   1   1  v  iannafy.  ligliiing  plant  aiid  otbets 

tmprovenienfH  for  (lie  Western   .Asylum  in  llMpki'i-ivini- 

I'lKKVILI.K.  KV.-  Thc  Pikeville  EUtlnc  Light  ^..inpi.ny  ..ill  mlend 
its  lines  and  rsuniorsw  tile  preselst  circuit  by  dividi&g  it  and  u-<4iig  facavtcr 

copper.  It  will  alto  epetete  a  dkect-oirraii  day  circuit  tbi*  1 
drew  A.  S.  KecBc,  •apernrtendnu, 

CENTRAL  CITY.  KY.-^c  Crnlral  City  U|!bt  ft  INiwvr 
cniiecis  to  double  ilie  capacity  of  It*  plant  this  tprlng.   lUfort*  aro  bring 
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cwulc  Ui  Mcut«  isaa«blwt  (e  ti«hi  otlwc  losBs,  Mbkti  wiU  occnsiuu  a 
JlOl  fwlher  iwrcM*  ia  «qnpiHaK  in  cit*  tlw  (randvKi  an  gnmrnA. 
ft.  ■.  CUtotHM  Jl  aiani|cr  and  iiwtrimtndnt. 

SPRIKCFIEID.  KY^Thc  S|»ii«fi«lii  Vfutr  t  Bcctric  Liglit  Cpv 
fur.  Inc.,  will  ItlMall  Mine  time  after  March  cither  m  dtraM^untlM 
or  an  ih<  titmui,;  cuircnt  dyuiiH.  ami  nii:iro  0|kiiic  |||«  (Mt,  mil  a 
nc«'  K.i;  or  ijo  hp  high  prmaurr  l>iilcr.  Tht  virinj  feu  afll  afao  be 
clunccd,    H.  B.  McE-lroy,  anpcTimrnJeiit  and  ntaaofrr, 

OHF-LOL'SAS,  L.\. — .\.  C.  Jtmrt,,  4iipcrTntrn'-Iert  of  tht-  iiiun^i-ijtal  rkf 
trie  liKht  aad  naur  mwln,  wnM«  that  U  ariU  probably  hr.  iirrctury  ocxt 
(alt  M  iilMill  ■  j«»few  alUrDmM;  *atinB  and  toilers,  alilK'KKh  ti  ii  pos- 
«lbl*  itM  it  any  be  decMH  M  butall  a  jm-Ii*  rarbinf  aii.l  thanitc  the 
pltiK  M  a  te'cyde  plant, 

lAFAYrrTE.  LA.— Mr.  C  |.  Milkr.  *01'eTiutcr.iU'cit  oi  the  city 
w«C(*ariii  and  cletlrie  light  ptam,  Inforoia  v*  ihat  Ihc  cilr  h  t»  VOW 
•n  a  fiwioin  band  mac.    If  It  f««  ■lbro<l«b,  Ac  foDimtac 

menti  will  firotinhly  be  innJr;  a  strif*  arc  alK-nnttntt-cxirrrni  »j-stcni 
u'ill  be  triitnilril,  )ricJiii1itt|[  engine  an<l  ifcni-rator,  «  ;  51.  tip  builcr,  and  tbr 
clfCtTw-  lt(th(  mams  extended.  .-\b«>ut  75  difect.<iirrent  minora  will  aI?M 
be  tnilnllrtt. 

UANGOK,  ME, — iKr  Bangor  Railway  A  Ekvtik-  Company  ooatcm* 
idales  bMlldina  a  ateir  concrete  d««  at  iht  Vcaiie  vinrer  (tatteo.  J.  W. 
Clarlivrithi  ia  jmnhMang  (ctni. 

FKBYBUtlC.  MB.— The  Frer»«1|  Biclirh  UiAt  CanqMo^  ii  cnwU- 
crinc  the  tlcvdapaeBt  af  «  new  warn-  l>a««r  «r  fron  m  la  (a*  bp, 
.and  will  mike  rtcteulam  to  (It  Him*.    C.  E.  Harfiii,  parebMlcw  muu, 

MIl.o.  Mf.-  At  the  annaal  mretlnft  of  the  vtadibolden  at  (be  Hllo 
F.lrviiic  I  iithi  4i   r.iwer  CVm|an>   i;  .leciiltd  I.,  build  a  U.-itc  biick 

power  ^talinii  on  tile  J,ite  lir>w  .Ki-tiini-d   by  C.   W.   I'lerce**  pull  early 

nest  siMinit.  U'aler  powci  will  be  ii^oj  lu  run  the  Rcneritrr,  but  iltcam 
wil!  al<o  Ix-  iii>talle<l  10  be  u*c4  durttiK  jxrioij*      lew  water. 

F.I.KTO.N.  .MI). -Ili.i.  will  be  reteive^i  imni  M.iu|i  :  by  ibc  Town 
Cc■ill[Tli^9iot;ers  for  lighting  the  ktrret*  uf  the  tawn. 

Su\LiaBi;RV,  MD.— Tbt  ^littaity  Llyht.  Ucat  &  Power  Cnnipany  con. 
UTIM*!  Incraitaf  lit  tqalpXHtU  bgr  the  addilian  «f  t«0  75-liw,  volt, 
Jlieei-comMciid  dyoaaM.  Addna  R.  &  Rbate,  mmiirr  and  mipcr- 
iaiMdeaL 

HAVRE  DE  CSACE,  MOi— Hie  Harrc  dc  Grace  Eleclrfe  Cemiiuiy 
«antaiiplalet  inaliUinf  aina«3icr  loiic  ibpclly,  (OMImIiic  «f  a  tjoW  imKia- 
tor,  direcl«aa»ecled  M  •  (iS-bp  enflm.    Wctley  W.  RernMda,  purcbaa. 

inn  agent. 

TOWSOX.  .Mri.--Ttie  Qiet,t[ieAl<c  tc  I'.it.fn  iiC  Trlriiboiie  Company  has 
ohtaineti  fTfiiuJ*  from  titc  H:|!bwjiy  ComntisMi-ners  at  Towson,  la  extend 
the  tel*-(jlione  lines  to  l-VerlanJ  and  Mar>-blui  Line,  and  alonn  tlie  Nr.rlh 
Road.    wc»t   fniEQ    RcaBlcrfttoaa   (uropikc,    in    the    I'lr-iTlb    Ui-triel,  near 

■Owloaa  Mil  la. 

0UEEX  ANKE.  HD.— E.  W.  Mal»ne,,  a  revrricntativr  of  •  i'liita- 
<ieJpMa  tfmpony.  it  saiil  to  be  here  with  a  view'  to  t;on><lrnetine  an  elec 
trio  lifbt  riant  to  furnish  light  anil  (Kutcr  lu  tjnren  Anne,  llilltboro, 
I'enton,  nreemtoio,  Kidgely,  (.enlrevdle  and  (nnsibly  KaalQD.  TbC 
lH-<wer  f>.r  the  vyttel.T  will  be  Bctieratcd  at  Tuckahoe  River,  it  to  WU. 

VARMOVTH,  M.\.«S  — Tlic  Elerlrie  Liuht  t wipany  have  tnaJc  a 
pr«vt>i(ii<<n  t(.  in»liill  a  plant. 

t  .RF.F.NFKLD,  MA&S.— The  C<ecab«td  Electric  Ugfat  &  I*a««r  Coaqwiy 
euiitrnir'lam  incrtwlac  lu  Mgbtt  «i|^ir.  &  W.  Imreace  li  Mporiii' 

tcaUeiit. 

BUXTIKCTOJf,  MASSi^Th*  Kaatincton  Clertrlc  Light  Canipany  ea- 
attlt  ibenir  M  iMkl  POMtUmi  itr  rapplymg  clccuicity,  a»  iitoce  Mre«t 
lanpatrin  be  kuuUH  by  llta  tewa  fai  «be  aptini.  E,  E.  SlantM.  aaper- 

Mlr)llLEBORO.  MASS.— The  power  equipment  of  the  Mid.lteh.iro  itas 
and  electric  plant  will  be  increased  for  the  n.'lditioii  of  atiiJllter  grueral.if 
for  the  siitiply  cf       .iiv  circuit.    Geo.   ,\    i'bilbr.xik   19  tnan^T 
•gOperintendent. 

WALT1L\M,  MA.*iS.-.The  W'Filthani  G«»  Laglil  f.^mimy  a  crcctiin 
a  an  poarer  bouae  la  which  will  be  mslailed  two  .  '  kv.  l-arMoa  turbo- 
(encratvn  aa4  one  4iw-ln>  direct-cunncctcd  engine  and  gcaesatar  of 
Cmdwi  Whetl tt  aute  C  F.  SpoaUiag,  lapeiiBMiidiiiv 

ROVIKSOKVTLLe.  MASS.— J.  F.  Similr'a  Sum.  ownera  of  die  fie- 
toele^  at  Kobinsonvtlle.  have  decided  lo  isiatatl  an  electric  plant  to  epcffftla 
the  machinery  in  tbc  three  huildhllH  before  April  r.  Thcy  viU  Olte 
initall  about   a  dozen  Diolurs  in   various  parl^  .>f  the  biii|i1mg«. 

LKCMI.N'STER,  MASS.— Leominster  Klectric  Liljbt  &  Power  Coiopanx 
ccntemt.lntes  a  complete  overhauling  of  its  outside  lines  and  the  station 
piping  system.  A  new  unit  will  be  installed  in  the  Htaiiop  mid  new  arc 
aisd  Intan.lescmr  laoips  will  lie  put  in  tliro^ichiMit  the  town.  L.  W. 
-Collins,  BMt<rtntcndettl. 

STOW,  MASS. — At  the  special  Iowa  meeting  it  irai  Totcd  to  ndo|>t 
■chapter  14)  of  the  Acta  of  ilpt,  whadtegnet  Ac  town  of  Hudaon  the 
rifht  10  finniib  the  town  of  Stair  with  dectrJcilir  for  Uibt.  heating 
aad  fw.  md  II  WM  Mted  ttw  the  Mwii  aptmiritiio  the  ioai  of  |aoo 
tor  comIoimh  impcmmv. 

\ORTII  .XTTr.F.nORO,  MASS  -Tbeie  I.  a  mnvrinrnl  on  foot  am*init 
several  ..f  Ibr  local  «uilJwf.ietiirer-  ol  the  t"wn  to  have  an  article  inserted 
in  the  unnmil  town  warrant  this  sstrijl^  inkitii;  lor  a  permit  to  allow 
the  Attlrboro  Klectric  Conti.,iny  to  ran  «iits  to  tJiis  town  and  furnt^ 
power  between  the  boura  «{  <i  A.  IC  and  7  V-  M-.  or  later,  if  tbagr 


-  NORTH  ADAMS,  MA&g.— The  petibaB  of  tbc  .North  A  dim  Ga* 
*  Electric  Ughl  Company,  to  andw  and  tell  cketridty  for  heat,  Il|b( 

and  power  f.'t  towns  incl-.iding  Monroe.  Florida  and  Savoy,  has  been 
(•votably  coM«l.leted  by  the  l.egi^'atute.  ilie  bill  piovi.les  that  the 
(■onscnt  of  the  selectmen  of  the  towns  in  qiieslioti  shall  be  obtained 
and  the  company  is  subject  to  all  duties  and  liabilities  of  tbc  stiitiites. 

IIAKT.  MICH.— The  I'crc  .Maniuettc  Light  i  Towrr  Conipanjr  con- 
templates rebuilding'  Its  plant  in  order  to  furnish  light  to  Hart,  Sbvlbflf 
aii4  I'cncwvucr.    .U.  i>,  Guard,  Peniwaccr,  Mick.,  is  manager. 

YPSILAMTt,  MICtt.— Ihc  Cauidl  ta«  itqlMMnJ  the  Uoiir.J  of  P«bUc 
Worha  10  bccslifMe  the  sell  and  taaiMilir  af  the  city  a  goins  into  ibo 
InBinaan  of  coaaiBeteial  li||biing.  the  ciljr  0«>B  il*  licbiiac  plaal,  afblcb  il 
ircry  TriHiiinilcally  oMidiictcd. 

ORION,  MlClt.— Tbe  Lake  Orion  Fower  &  Impi.iveinr iil  Ciapany, 
which  succeeded  tiv  Orion  Light  &  f'ovicr  Company,  ts  prf(-srii*.g  to  in- 
crease it*  power  in  or.ler  to  supply  eieciricity  for  lighting  oiher  villages. 
J.  i ..   Krlc-^,   I^etr.iii,   Mieb,,  nuiianrr. 

IIOI.LV,  Midi. —  ftecau.(c  of  the  announcement  that  the  lonta'CNrossa 
line  wilt  be  oiiiliiuril  throitnh  i»  Pnnijac  an  effort  k  now  being  made 
10  induce  ih«  ciHniHuiy  to  locate  iu  tMwcr  huoa*  at  Holly,  a  ccairil  locaiim 
iaio  tahieb  are  aperatad  lao  railtoadk 

BENTON  HARBOR,  HICH.— Benloa  Hirber  will  towi  be  eqnlfped 
with  uii'lrrcrittuHl  cunduilt.  The  crmipnny  It  (t«paill«  tMlMMcg  Of  tba 
est  ami  of  the  ntatcnal  needed  and  will  be  MOdlf  in  •  tfeOft  IIOK  tO  oraf 
plete  il,  arrangements  for  Ix'Kintlinc  the  work, 

OVVOSl^O,  MICH. — The  city  has  been  asked  for  a  franchise  by  the 
i^aginaw  ^^oulbwtiteni  F.lcctnc  Comi»atiy.     I'hc  line  t*  to  be  la 

operaliiin  v  tl  i]  1,1  years,  from  Bay  City  to  OwoaM.  GeOTKC  EattT' 
isk,  of  Saginan,  is  tbc  chief  promoter  of  the  enterprise. 

DETROIT.  Mice.— Tba  DcKoH.  Yptilantl,  Ann  Arbor  A  JacfctM  litt- 
way  Company  bia  (ceeiitljr  bmcd  |6aa,ooo  hoada  to  emar  tbe  CoM  of 
biiil.iing  a  two-milo  bgangb  to  |be  ^lao  «f  Data,  and  attar  Ja^wo'e- 
ments  to  be  made  aa  ib*  ania  Una.    Wotb  will  be  conBcueed  ob  lb* 

l>f*trr  liT-nifh  a<i  soon  as  spring  opens. 

.\LM.\,  .MU-IL  — .\  .irU-grjitioii  of  f.Jtty  ciiiiens  of  Ccyftal  niet  tlic 
ritiiciis  of  Alma  for  the  eM-b:i,ige  of  i.Ieas  on  tbe  cJectnc  railwuy  prrij.ct. 
,V  c.ininiittee  was  appi.tnted  to  confer  with  the  elbcers  of  the  PetT'jit 
L'llitl^l  Railway  Company  and  ascertain  what  rcjuirements  vicrv  expected 
of  the  citizens   along   the  line. 

LANSl.NO,  .^tlCfl. — The  Michigiin  IV'wer  L..;iiiai.>  bas  been  organizrj 
with  a  capital  of  $2,500,000,  10  develop  water  putter  along  Grand  River.  It 
nil!  also  take  over  tbe  property  of  the  I'latt  Heating  Catnpany,  of  [.anstr.g. 
It  it  reported  that  a  central  beating  plant  will  be  conairncled  during  the 
coming  year  to  replace  the  pccacm  aiie.  F.  3.  Fiatt  aod  C  C  Caraibaa 
are  among  the  directors. 

BE.NTO.X  HARBOR,  .MICH —Besides  tbe  lines  altea.ly  under  cn- 
uritcUijjl,  the  Benton  ZLarbor  &  St-  Joseph  Electric  Kailroad  &  Light 
CetniMiBr,  Iha  meatly  coneelidoted  eetiecrn,  haa  in  caaiHaidalltm  a  mad 
to  KaUmaaoo,  llw  eonalmellan  of  whteh         ptobiblr  W  imdertaben 

later  in  tbe  sras'.li.  Power  is  capeCtrd  to  b«  ditUvtlcd  ftOm  BttCbaiMB 
this  niAith.    With  its  installaliuii  the  rates  for  Mifet  lad  powtr  wUl  be 

reduced  and  better  service  will  be  given. 

K,\LA.\l.\ZOO,  MICH.— The  City  C.  i  .  1  1  Iwrn  »»keil  Ijy  the  Kala- 
mazoo, lllkbart  &  South  Bend  Traction  0>mt>;iny  itn  a  franchise  in  tjse 
dly.  The  proposed  railroad  is  being  promoted  hgr  CbicapO^  South  Bend 
end  EUthatt  iwuple,  of  whom  John  M.  CaulSeld.  of  South  Bend,  i>  the 
ttpcCBCBIativc.  Ihc  right  01  wiiy  through  the  country  di^lrictt  ht4  been 
nearly  all  secutcd  and  franchises  hare  been  granted  in  several  towns.  Tbe 
company  ask&  tlie  right  to  me  the  tracks  of  the  Micbigan  Ttpctioa  Cool, 
piiiy.  It  is  agreed  lo  have  tile  r.>ad  in  operation  in  ibrce  fCMt.  A  Met 
ttispjflcb  states  that  the  franchiH-  has  been  gtantcd, 

XILtiS,  MUTI. — Condemnation  proceedings  have  been  brought  by  llic 
Soiiih  Bend  &  Southern  .Michigan  Interurban  Railway  Cosnpany  against 
I  iroiets  who  are  not  willing  to  i^rll  right  of  way  at  a  reotonable  figtire. 
The  cwaipiiuy  capecta  lu  faavii  the  lioe  ccMspletcd  to  St.  Jatcpb  by  May 
I,  A  lab-itotieB  i*  ib  OMnae  of  •MiiUBCllaB  hat*  for  tlw  traoiaiMloit 
of  power  to  cilbar  tbe  Sooib  Bend  Or  BattitiB  Sptia|»  UnM^  and  witbbi 
a  few  days  the  company's  aooohp  aagiBe  at  Seaidile  adU  be  (Mitcds  bigli'' 
tension  wires  having  beeil  juit  eaavMcd  flOm  that  gOlBlt  tO  IBht  for 
lite  transmission  of  the  power. 

APl'LXTOS.  MIKN.— A  sg-bour  Krvice  may  be  cstablishcii  In  tbe 
■priBf  at  tbe  Andctoa  electric  light  and  water  woiha  municipat  plant, 
jabB  OiBdy  b  wwerbitiidcnt. 

MAHISOX,  MINN  It  po-<iibIe  that  atdftga  batliftn  trill  bo  la- 
stalled  111  the  city  ei.r-r  .  l.wlii  plant  tor  taiBiibing  day  acnfisk   J.  C. 

Bang,  manag.'!  and  tuiicr.utendent. 

EVF.I.ETH,  MINX.— The  Eveleth  Electric  Company  expects  lo  c-.ii- 
stiuct  about  two  miles  of  street  lines  this  spring;,  also  additional  lines 
f.>r  tesideiK-c  service,  etc.     S.   S.   Hough,  purchasing  agent. 

BCn  E.  MOXT  — Tbc  rhoeow  Electric  Company  expect*  tbortly  to  aiid 
400  bp  to  lt«  baiter  etdpaiein  dwtii(  the  cembif  tmiNPtr.  J.  t.  Itacid- 

»on,  superintendent. 

Ill.r  j:  .\  Ml  N  r  -  <  n  rn  ;*  have  been  let  by  the  Wa>b(K'  Comr^sny.  at 
Helena,  for  four  of  the  largest  induction  motors  ever  inualtcd  in  tbe  VV'est. 
and  by  July  if  o(  Ibit  year,  the  anaimaih  loioao-ton  eonceatralor  of  the 
Waiko*  Sneltcr,  at  Amwdi.  will  be  naniiBg  «tth  fOMfir  aiifpltad  by  tbc 
two  plMts  of  tb(  Helena  Fowcr  Tiaaendatlon  Campany  ob  tbe  MlMonrl 
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River  m*:iT  lK*frli:i.  *  ili^tjiicc  of  n«::irly  luo  aiilt*  from  .\nacunil3.  Mi** 
I'hicirii;  of  thr  uriirr  fLn  llim  rk-crrical  •:<]ui|>n)cnt  marks  ibc  bcniniiinie  uf 
tbe  complrtiuD  <>f  improx-CBIcilU  iBt^lviBd  alivut  l75«,ol»a.  A  ■ccimtl 
dun  i*  bring  Nuilt  acrow  ifar  Miaionri  MvcT.  bht  Hiilnai  Th*  mien 
■ill  be  hocked        tiy  ihe  <lan  and  form  ■  lake  luar  the  caiiiuil  diy. 

*rvrr»l  tniV-*  iu  witlth,     'I'hr  watpr*  of  thr  l»Wc  will  x|^)tr<>:t^h  lAithln 
wilf*  v1  llir  city  i^xojHrT,  wlicrcA*  tiiry  arc  iinw  nri^rc  tlutn        tiiilin  dl*- 
taait.  I'owcr  »ill  be  tratismiluU  ti^  An4c*>tHlji,  ri»;trly   loit  mile*  away,  at 
yo.ooo  volts. 

L'N1\  EKS1TY.  Miss. — It  It  «|w<lc<]  to  inHsll  new  niMiliuierjr  (luaugb- 
r><it  III  tlM  UahKTBijr  U(ti  iritM.  E.  CuagMI  I*  tuvt^MfitM  of  tht 

l-'l.int. 

>.\RI)IS.  -MISS.— The  I'anolj  tlidric  Liulu  S  IV.ner  Oi»i|i!ni)r  »|Mv<* 
•wn  lu  sccsite  tlic  cciutraci  for  URhtrng  lh«  ntrveU  ol  S«rdti.  Tbe  c<Hn. 
V«nr  iIm  (upfill**  Itght  to  Batetville  and  Caao.    Odie  Oven  nnni«<cr, 

CLARKSDALE,  MISS.~Tbe  DeiMfUneni  of  Licht  ft  Wiwr  r«|ir>'i« 
Wilkin  the  next  »bl  imnilll>  l>i  rslrn<l  lllr  |il>r<  i>f  tlir  (  ItrkiKUIc  yiilvi 
and  light  pliiU  te  Ktvrrivrt.  Mi-«.,  alomr  hall  n  mi'x  •^ii^tir.  Wiilila  a 
yru  ii  ript'cis  ti>  fontiih  light  to  Lonmsi  )  miln  e»t.  It  b  likely  tbai 
aii..ihrr  i5.<  hp  biiikr  «i|l  be  bietilted  hefine  man  •inler.  }m.  £.  Ccaig  it 
»ii|'<nntrtii)f-m, 

IIA  I  l  it  SIU'RC,  MlS.-i.  The  chiriet  if  the  llalti.»litir<  S  Ka«ls 
S{irutK4  KititoaU  Cwnixny  b*»  Imn  iorvAcilcU  to  Jstck^na  iuc  ilic  Ap. 
■womil  «t  the  Wftmt-  The  pwipMO  «i  lh«  cenwiny  i*  l»  biiP4  m 
•lotHk  riihngr  froni  ihi<  dif  ui  Rawh  Sprinf*  and  MaiMwih  Sprim 
MM  hcallb  reiacta  aitaiaitd  iMwdi  o(  here,  a  diatanee  et  aia  ■ile*.  Aatang 
tlM  tiM«fi>«rai«n  ar*  J.  Rr  S.  nn*.  ).  P.  Fcatheitea  aod      F.  Batbrd. 

OKOI.nX  \.  MISS.— The  city  electric  liitlit  I'lurtl  <nruniciiQl)  exm'cn  l<i 
tristal]  a  4}  k<A.  (hi  cycle,  single  ph:h>«  alternatlns<'urreni  liyiiainu  of  HullocV 
make,  a  il  X  w  I .yc<initi)|t  rniitiie,  .1  new  ilctib.jAr J  altil  a  n<v.  %env% 
AlternatiuKCurrcnt  arc  system  of  JjUflns  nuke-.  The  pUnt  will  furnish 
^U-CMtltt  »c;vice  aiul  |it>uUilir  a  day  fan  dfcuit.  an4  tbc  cstabUsbmcut  of 
a  iwler  iyalciii  if  aarier  ««iKid«r«liaa,  Ih*  avdti^e  a1icnuiina>cuRcni 
•KCt  *HII  it  diKMtMi  Addrna  A,  Ortgicr,  mugtr  tad  MipaHnteadmi. 

PIMEVIUB.  UO^.  Q.  Ibignve  wiU  tastdl  an  diaiic  liilli*  pUni 
in  c«BB«c«ia«  wllk  Mi  iaar  ipUI. 

PIERCE  riTV.  MO.— A  new  engine  ud  drnina  will  he  mitaltcd  in 
the  ci>y  Fleciric  ligbt  plant  in  tbe  wprmK. 

.VMISHO,  Ml>.— The  -  Xcosho  Klecuic  I.igbl  Comi^aiiy  canlemplale* 
duplic.ntinfi  its  |ireiienl  e<)uipinenl  in  tbe  spring.     IC  I!.  Kudy,  manacer. 

llol.nKN.  UO.— The  iwuiki|nl  electric  ligbt  |ilant  teill  |>nibably  be 
thoroughly  oKihaiiM  aad  cidafflcd  in  the  S.  P.  Kfir,  niper- 

iitlen.tcnt. 

JEKFtRSO.N    CITV.   MO.    r  ;ir./   V.tf   ftM-UM-    i.-r   a   i-.r..  cfn- 

Iral  ligbt.  beet  oiui  power  plant   for  the  I'rniteiitiary.     Tlie  new  plant. 

i<  eoBUriMlad.  will  aatt  aSmit  tMo,MMt  km  will  have  le  ba  amhaiiatd 
hy  M  ael  «t  ihc  State  LecMaiHita. 

8EIMUA,  cwiMlldailMt  b  mM  K  to  tmUn.  mhUk  mW  mttmt 

tb*  Sedilla  Etecliie  t4lhi  *  Pmncr  Caaqway,  fbt  chmie  tnetian  eom- 

pany  and  the  water  works  company.  G.  M,  Moran  i«  tnanager  aitd 
•AipefintcfitlcDi  oi  ti(c  .SeUalia  Electric  Light  6t  Power  Company.  * 

WVMOKK.  NKII.— Frank  M.  Sicilh  has  been  granted  a  fnuiclliee  fur 
en  independent  telephone  systetn. 

SL'l'liRIOK.    NEB— Tlw    Soipcriiir    ElcciTic    l.iKhi    CnnipaB|r  experts 

 n  to  add  a  pom:   >      i   t        its  service  and  sill  inMaU  g  tWIT  4ir*0<>'° 

iv»  provide  for  the  Walter  M.  I,ce  matiagrr, 

f.KAXD  lSr.-\Xn.  XEB.— It  is  state.l  that  an  election  will  he  held 
Marcb  &  tu  vote  vti  oat  iaaue  of  (^^ciqo  bixtd^  fur  ibc  <tMtft4tiKllun  of 
an  elMlrjc  Uriil  plant.  W.  X.  Palaitr.  al  Kanaa*  Citr,  Ma.,  ia  aaglnaer 
n  diaiga  ot  <b*  work 

KiC.MtNFN'.  NKIt.—  The  Noctliwe^tetii  KteCtTK-  Heat  &  i'owrr  Cainpaisy 
Cimteaiplateii  in?<lal1inii  considerable  new  e<|uipmcnt.  incIudinR  new  boil. 
rr5,  an  additional  Curliss  enetne  and  an  alternating  current  dynatno.  S.  J. 
Ijtinvan  is  sgperintendent  of  (Se  plant. 

XEW  IK'sTON.  N.  II,  —  Allen  P.  Wilnm.  proprietor  of  the  electric 
tiyht  iiiant  here,  expects  to  chaiii;e  from  water  to  stratsi  tHrwrr  shortly. 

N.XSm'A.  X.  II.  —  Jc  is  ret*irted  that  tbe  Xashua  Manufacturing  C<im- 
pany  pTi.|M>ses  t[i  u«B  tbe  power  at  Kunnell's  bridge  to  generate  electricity 
for  Qppcratiiitg  part  «f  the  oiacbinery  in  iia  t*laui  in  the  uly  proper.  At 
■■uKll'i  hrld|e  ig  th«  third  daip  w  the  Matbua  Vivcr  piacaading  «■>  fnm 
^  the  natMh  •!  Ihit  etreaaib 

WESt  OtUNUEs  y.  J^l'KO  rciiwli  alaie  that  hide  will  be  lacBTed 
hr  Hae  Tmra  Ceancil  antll  Manih  6  lor  Hghlinc  the  tHj  br  i.h.iauleily  on 
a  [  and  ^  year  r^mtract. 

THKXTOV.  N.  J.— «Jfdiiiaike»  ha.e  lieen  inlroijucrd  in  the  Council 
hy  the  'Jrcnton.  Maniiiton  &  E*ii>it  Traction  tompaay.  adcing  for  au* 
tlaarfiy  to  eitend  the  track*  o(  the  Trntlon  StriMt  RalKrair  ffaai  Wcat 
Stale  Street  to  the  Kv>ing  T»«nabip  boundary. 

TRENTOX.  X,  .1  —The  loweit  Ud  opened  on  February  «  foe  Hgbiing 
the  itreela  uid  public  plasee  hy  electricity  wa>  aubmjned  by  ibc  PnMIc 
Srrrice  Cotpnatiun  af  Tknuan.  It  hid  for  an  Jaia^  af  a,aea  <p, 
on  n  j-y««r  emtrwr,  t9*-7f  V  haip  per  jaar,  awl  («r  f  ytert,  Ks  rtr 

lamp. 

CORINTH.  N.  V.-The  Coiinih  BiKlriii  tl«ki  Company  ispecti  la  in- 
itall  a  ]•l^kw,  ta«y«lr.  lbt«t-»haM  ahmator  in  the  ipiinf.  J,  Herit 
Sailh.  nperntcndeat. 


.-^UKKMAX.  X.  Y    The  Sheiaan  Elecirtc  Light  Cafltpaiir  ivm  iiltMll 
at  once  .-.i  additional  t64!p  inandam  itreet  Hthli.  Addma 

IVnke,  superiuiendent. 

SVK.V^T-'SK.  X.  V.  -The  Syracuse  I.iuhtint;  Loinpany  will  ir\-tall  an- 
^ither  r.joo.kw  turhtiir  Uy  .\ii|(ust  i.  igo<i,  with  lu-ccssary  boilers,  etc. 
K.   11.  iKicn,  KupeTinienilent 

laEXK^EiJ,  N.  V. —  Tbc  iieiMrMU  tjoa  Ligist  Ci«tnpauy  vapectv  t«>  increase 

tw  equip iMciit  by  ike  addition  of  a  new  alieraaiof  «l  larger  capacity.  Alea. 
Wyiitt,        aaUMBcr  and  *B|«riMtnd«itt. 

BLOVERSVILLE.  X.  V^Bfyat  E.  Mairow.  9t  Alhiny,  refnaentl»c 
the  Hadaon  Rinr  Electric  Power  Cuwpany.  baa  pttlilamd  (at  a  fran* 

ebliw  to   ftinti'-h  liifht  and  power  in  Gloversvillc. 

Al.tl.VW",  N'. — TUr    I'n:mi    TtacMoii    t  «j|tipariy    liis    vlian)ted  its 

tiaiiie  lo  that  uf  Batavia,  Medina  k  Ontario  RaUicay  Cimtptny.    It  will 
c  instrtici  an  clectdc  aireit  lailway  Ima  BalJ^ia  iMMli  llimugh  Ceneaee  « 

t'^mnty. 

IIIJtJ^^H  K  I  ,\I,I,S,  .X.  v.— Tile  IK-isick  Falls  llttiniitialine  (...nipany 
capcvta  la  mcreoJc  tbc  aiac  ol  it*  ateam  plant  in  the  near  futtuc,  and 
will  add  aae  kilawatta  lo  the  geiMfBlor  capacitys  E.  £•  Lanalieca  aninK 
gar  and  pivdiaiinf  afenl. 

SYRACCSE,  X.  Y.— i^ttanlry  E.  Xottinghaai.  reprcNBIiag  tbe  eapilal> 
ists  who  awn  the  Roebeater,  Syracuae  A  Eaitem,  the  Avbiwa  k  Synwnae 
and  tile  laikr  Sh.>ie  it  Xofiliern  K^ilwavK,  luh  l>..iighl  tb*  Faltan  ft 
Osweito    I'alls    Hallway    f^>r  fj.ooo. 

AI.I).\XV.   X.   V.    The   Hoard  of  <     (>  ..  !  lonlv   is  re|>i.rled  to 

have  awarileil  the  contract  for  lightin.:  il.;  .i-  .  I  ;.  .  l..  t  n  .r .  f.jr  n  term  of 
«.  ycaia.  bcgiiuwig  June  ai.  to  the  .Mun>ci|Kil  i;n»  t  otn|Kiuy,  ai  ccuta 
fwe  lamp  per  day  ae  M>Sf  ft  iMip  P<r  r*w>  wMck  Jneludt*  rtpairi. 
cJtMbig  aad  ftpladac  htaban  trtabc*. 

OXFORD,  N.  C— Tbe  Osford  Uaior  k  Electric  Campan]r  ttales  ihal  iia 
binlncM  i*  rapidly  biercaaiaff  and  the  prapccla  ara  gpad  for  a'miKh 
lireatrt  ntotot  srrske.    J.  .\    N'lles.  soiiotiiitrn<lrnt, 

I.II.F.SVII.I.F.,  K.  i\ — Hugh  McKac  ami  associates  have  purchased  tbc 
Itlititi  Falls,  located  la  miles  from  I.ilessille  oil  I'ee  l>er  Ki^  rr.  and  will 
vl&Lciop  the  kauir  for  electrical  purposes,  the  power  tu  be  transmitted  to 
KrK-kiiighani,  [.«utinUtllK.  F?oreilce.  .Mc(\>lls,  Darlingt.in.  and  o:ln-r  places. 
Lockwoixl.  tirefna  A  Co.,  of  Boatoii.  Mass..  are  the  eug%ncsi* 

MINiJT,  X.  D. — The  .Minot  Holier  Milia  will  inatall  an  electric  light 
pliM. 

WILUSTOM,  K.  U>— The  cMaeiM  liave  «oiim1  la  lam*  >iyiaa«  wRcr  and 

FAIRMOirXT.  N.  IX— Wr.  DamiMdt  ia  reported  t«  have  decided  la  ^ 
commct  an  deeicle  Btht  planL 

ELVRIA,  OHIO.— The  Ike*«  XIactrie  Ceiapany  ia  cantnBplatlt^  in- 
alalling  anmhee  |af|e  |aa  enghia  nnit.   A.  E>  Rarlicrs  nmiaier, 

PAIMEEVILLB.  OBl6w— I.  R.  Cnrtit*  bta  yelManad  the  Cauidl  far 
a  frnnehiar  to  funbh  Ihc  «i«gr  with  ehetile  fi^ts  heat  and  pmer, 

CALEDONtA.  OHIO— The  C.  D.  R<ri*r  ElMH*  Lichi  ft  >ta«r  Cmb* 
pangr  i*  talkiiif  of  danUinf  Ha  plant  atpiipmeut.    C.  W.  TlinTD»  maanger* 

MeCONMELLSVILLS,  OHIO^Tha  Mvi.o,„.ellss^i1)«-SUIla  Eleeiria 
tympany  contemplates  a  grneral  reconstroetion  of  its  arc  system.  A,  l>ttr« 
liui,  secretary. 

I  I.KVEI.AXn.  iJlliO.— The  ananicipal  electric  ligbt  plaid  will  Inatall 
.-<io  arc  lamps  wiibin  the  nent  Miirt|r  days.   C-  V.  Smith,  jiy  CRy  Ball. 

superiiiten*.lent. 

tin  VKt  S.  CHI".— The  ColonblB.  Delaware  &  Mnri..n  R.silway  it 
making  pxcparatiuas  to  vommenoe  work  on  it-t  tltuyttu  eateiifelon  a«  arson 
aa  tbe  t»<Mher  permlM. 

FOSTOKIA.  OHIO.— The  City  Heat  ft  Light  Cconpany  i*  canaidcring 
Blifclni  lha  neceaiary  ehanflca  in  ii«  plut  t»  enable  It  le  avIabUth  a  day 
elietrti.  J.  }.  Cramar  !■  aianaatr. 

i;EoKi'.r.To\VN.  onin  An  election  held  hi  ifcl*  diy  far  taaaiaE 
tic.ooo  hi.i'.ls  fof  n  niiiincipal  clccttie  liglitinc  plant  retaked  In  a  m- 
jiirlty  of  in  favi»r  of  tile  I**tie. 

(  ( II.I'MIU'.-;.  OHIO  The  ColiinilMii  Milini  Valley  Kailway  Com- 
pany, whicli  wa*  rcesriirly  incni jKirated,  t"opt"»es  t.t  bu»ld  an  electric  rail- 
way from  f^iliimhus  t"  .Nenta,  with  a  branch  lo  (treeonia. 

UAKBEKTOX,  OHIO.— The  Harl*          Wa.lsworih  Jc  Weaiern  Trac- 

lien  Caaipany  hn  igipNtd  Un  a  fiamhir-r  m  li»rl>ertun.  Some  time  aga  ■ 
fraiKhiae  «at  raftited  ami  n«w  a  new  pro|>..iitioii  is  heins  made. 

JKFI  KUSOX.  OHIO.-  (i.  II.  ISacon  and  Henry  Otth.  of  Bock  Cieek, 

who  arc  promoting  an  electric  tatlway  trots  Jetfcrssin  to  Chardon  by  way 

of  Itaak  Oailr,  ai«  maMac  af*Ma<ai(nl*  with  Fittihnrg  oapiialiMa  to 
Snance  ibe  ll^jeci. 

COLUMBUS,  OtlKK.— The  Cohnglbaa  RaHwiy  ft  Conpmy  il 

Utinaiac  t»  doable. traek  iu  line  lo  tbe  Stale  Hoapkal  and  way  faaiM  a 
•(ilttMN«li  Km  to  a  point  mik»  beyond.  Praperfy  owncfs  nic  anas 
ion*  to  have  iba  aaitiwlona  madh 

DELTA.  OHtO.-The  IVIta  Electric  Light  Comiiany  expecM  M  add 
either  hot  water  beating  or  eniiaiaat  itcan  and  a  water  warfci  ily*l«ai,  paail- 
hly  hath;  aka  nwid  ita  ligbtinc  icrrlce  to  a  lotto  of  abaat  i,aM  pNpK 
t  atHf*  diMML  J.  T.  Himikon,  superbimidtm. 

OBBBUN,  OHIO.- Tile  Caolldl  ba*  repealed  the  frineUN  gruMt 
to  the  Oherlin-Lofain  Traction  Company,  a  projccled  Nad,  a*  H 
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cUiracd  Uiai  (be  grant  irAM  matW  illtyn1t>.  A  tti-w  ^ra^chU«  will  be 
■ikcd  |*f  mni  Ac  pw—ltta  clsim  ilitt  tbc  r<iii<l         be  built. 

TOLKDO,  OniO.— The  Talirlo  i  roluoibiis  Tractlr.ti  CowiMny  It  M- 
«■!•■>■  right  »l  »B)  anil  malciKic  >tltrr)i  frr  ll>'  i<r<ipoM4  lint  f(MI 
BMjrriM  to  TilKn  unj  Krmtont.  I>.  II.  jamo.  I>.  T.  Jltvin,  Jr.,  C  D. 
Ererrtt  and  cthcn  of  Toledo  arc  at  the  bcul  of  the  cmn|iany. 

t  C.KVF.t-.VXn.  OHm  Srii:f.l  proiK-vil»  wOl  be  t«-<ivr.J  11  the  u«- 
fitr  n(  Ihr  l«tcl.ir}-  of  the  lioarj  lif  I'libtic  Scrvi<-e,  105  City  Hall,  until 
Fe*)rii;iTy  J  I,  iy<}6,  f"r  an  electric  tiiebt  and  power  plant  for  the  City  Hall 
lluiUlinic,  anit  for  arc  lampt,  vvirff  and  aceestorirt:  nectlcd  for  ihe  ex* 
tenaotl  of  tbe  Cleveland  luuniclpa]  lighting  pliuil. 

STKl"nEXVILLK,  OHIO.— The  Bclruimt  County  Commiwioutts  have 
graMtr<l  a  franchise  to  tlie  Steuhe-nvUle  ft  Wbefling  Tnctlon  ContMny 
f'lr  an  exteniioD  of  il^  line  wiulli  from  BrinUm  to  COWMCl  •  Idle  to 
Wheclinjt.  thu»  making  a  tlirohigli  Hue  on  llie  Olii.>  «»<te  (rum  SlcuWii- 
villc  to  Wheeling,    The  line  will  be  built  this  year. 

(  I.rVEI..\XIJ,  OHIO  TlK  re«ent  failiirr  i.l  flennirfn.  Piwr  *  Co.. 
1  isker*.  uill  prul: -t.  ^   |  iit  ^1  ijUietu^  ym  the  buiMing,  fw  the  present 

at  I'M,  of  tile  MiMouri  Valley  l>De.  irMB  Kansat  Citjr  to  ^t.  Joacpb. 
nit  MOftny  «»  th«  CUcf  ptMnoier  oi  die  pi«i«ct  and  hul  ananiail 
tor  Ibc  liiMinciac  of  Ibc  Mdiiaie  whb  Chnlowl  hHikin, 

COLV^iHiSt  OHIO.— Tb«  4ut  tar  Om  mIw  o<  ifca  pnpa- 
IM  !»«•  b«Mi  aanani  and  m  ntm  tt  fdlow*:  Pcfcrdory  i«.  for  fbe  Diy- 

tmi,  SpringCeld  &  Urbann  Railway  and  the  rolumbu*.  T^ndbn  &  Spring, 
field  Railway;  I'Vbruary  for  tlie  Central  Mnritet  Sricet  Railway  attd 
the  Colnmhus,  Grove  City  if  So«lliwci*ter« ;  and  <tti  ur  ahi>ut  Ke.  rtiary  14 
for  tbe  IVItniLa.  lielli-fontj*itie  Ac  .Northern  Railway. 

FU;iTUKlA.  UlilU.— The  Ti^lnki,  Fo«»rtii  A  fimiif  IUilw*r,  oliidi 
tOMOllr  OMtpkled  aa  cslnudwi  fram  Foitotte  10  Ftialmvfll*.  !•  Mr 
MMliHr  it<  M  line  fraia  FIndUr  10  Poflwti  la  ttiit  to  quSefcen  tbe 
t.-hf  liil-v  Tl!i»  yoir  a  Mot  !•  to  be  built  from  Fmtoria  to  Freinrvnt  and 
'1  i.'-'i.  t  itid  thr  aiailt  Hnr  will  then  he  in  the  ilirect  route  for  through 
hicb-»pecU  jrriice  between  Cleveland.  Daylnn  autl  Indianapoliti. 

SPRINC.FIF.I.n,  OHIO.— F..  W.  ChriMy,  of  CIcTeland.  who.  with  w- 
ikA-iates.  rrv^ently  furchjiied  the  Stihnglicld.  t,TiarIe»lon.  Washinglon  C. 
II.  &  Chillicothc  Traction  Cnwpany  bos  mi^Ae  arraits^ii^ntu  with  the 
Si^iogbeld,  Troy  &  rii|u»  TriKtlon  Cotapoay  to  (uviily  the  lutwl  with 
p»wtt  aniU  h  <an  Inilld  iM  «>n  iMdni.  A  pamn  boaaa  i«d  ear  abapa 
trill  prsbaUy  bo  ntetad  at  Waakiaciea  C.  H.,  to  wbieli  poiai  ibe  rod 
will  be  extended  the  CMtntng  Hunimer. 

^.^.S■.\I.  |H)\|-:H,  olllO— The  I'^cil  iiib-nati-m  and  car  bi-uie  of  the 
t'antoti  &  New  Pbiladelvhia  Railway  were  destroyed  by  fire  February  5. 
S>cvcral  cart  and  most  of  tbe  lub  station  machinery  were  ilestroyed.  Tbe 
kMa  will  exceed  $75,t>oo,  aai  14  fully  covered  hy  initurance.  It  ig  ptgHnMc 
tbit  tbo  tarna  wiU  bo  rctaUt  at  New  nibdrlidil*.  The  xcbaArie  twaa 
iaalart4  b  •  Am  Itaab  Mit  «f  tb*  iwtmr  b*in«  nappiiiid  fay  tlia  aiatioa 
•f  lla  Ttitatfwma  Ttaciiaa  Coatiaay,  mar  Kair  HiUadalfhia. 

CLtVEtARS,  OHTO^Tba  Yoaaialam  «  Obfct  River  RaUvay  Cota- 

(■any,  which  is  being  firocnotr.l  by  w'etl-knnwti  Qevelal:d  peo|4e.  bai  or- 
gai3izcd  with  the  following  oflieers;  George  Stanley,  prcaident-.  Watren 
Bicknell,  vice-president;  Max  V.  CiouOwiti,  secretary;  Charles  I'hraaher. 
general  manager,  all  of  Cleveland.  The  line  will  extend  from  ^'oungs 
tf>wii  w  llaal  LiverpMul,  a  Uii>l»ncc  ot  otik-ti,  and  the  iuvr^tmcni  will 
aamtnt  to  about  ii,SDO<ao*.  Tbe  CtavaUnd  Camtructloa  CaaqMMir  I* 
eaotractias  cafbieer  lor  Ibo  vorfc,  wbidi  SnmlTea  aoiae  tattrraliag  aa- 
gincerinc  prabkpv. 

TOLEDO,  OHIO.— Tbe  Ottawa  Beach  &  Sinithern  Railway,  a  new 
interurhau  company  which  is  hacked  by  the  Toledo  Railways  &  Light 
Company,  hns  just  secured  coiisiderithte  ri^bt  of  way  hy  condemnation 
proorwUoHt  wbicli  will  eniiMr  it  la  Hart  work  us  the  •ptiof,  Tbe  road 
triH  be  aa,  ckhmIm  af  iba  TaMo  k  Paltil  FlMa  aad  Kill  MMk  ■ 
■amber  at  aaauaer  veaorta  ea  lb*  lak  <lioi«  aotlh  ol  ToMo.  TkaM  1* 
talk  tbat  (be  Bne  may  eventually  he  citemlad  10  oaaMCI  tallk  the 
tfodt  United  Rnilway'ti  line  at  Trenton,  thua  lennlny  a  acw  line  feoni 
Tcvleilo  to  rtetroit,  owned  by  the  F.verelt  M-L»ore  syndicate. 

Ci.KVELA.VD,  OHIO.— I'residenl  E.  W.  Moore,  of  the  Lake  Shore 
Kleclric  Railway,  announces  that  steps  will  be  taken  immediately  to 
d«)uble  track  the  Rtain  line  between  ClcvcUind  and  Avon,  at  which  |Mint 
the  Avon  llca«h  Ii  Southern  diviiiuo  bduiches  oS  to  Klyna.  [.ate  in 
Hk  fow  11  is  FaariUe  ibai  iba  doabia  tnait  nay  be  extemkd  to  Lanin. 
The  company  ia  Inalalllnc  a  rjOotftss  mil  In  its  Avon  power  elailiM.  It 
is  iiuite  probnhle  that  the  company  wilt  decide  to  hui^r*  71  Mtte  ftoitl 
Sandusky  to  connect  with  itfc  main  line  at  Clyde,  thus  tjrriiin:  :i  HbOTt 
route  between  Sandusky  and  Tolr  t  1  ip-,'  .  tipi  ir  j-  (ii  .1  uad<:veli.<ped 
lertilory. 

CLKVEL.X.M).  OHIO — The  N..t(hef.i  Ohio  Traction  ft  Li«h«  CtHupany 
has  placed  a  contract  with  tbo  CICVrlaBd  CoMttlMdOl  CMViar.  o(  OU 
city,  fur  the  building  of  an  eateniion  o(  iti  BaibCttaM  dttrlatan  to  Wad*- 
vortb  an«l  Seville,  a  di(,taiice  of  about  iti  iiiiie&  ne  tine  will  connect 
liilb  tbe  southern  division  «(  tbe  ClevrUnd  t  Sonlbnoatern.  giving  Akron 
a  new  outlet  to  sSf  h'-tith,  and  it  will  open  up  Kveral  small  vilUgei 
wlil<h  have  hefi-  .mi  .ir.itivery  iiolated.  Engineering  w<trk  for  the  line 
»  now  ia  pru^rc^s  and  coculrnction  wrocic  will  alart  in  the  apriuc.  One 
ar  t«a  arii4ialig«a  wM  ba  oaded  aad  poncr  win  be  aanliad  fraaa  Iba 
maia  alaiiaa  at  Abftii.  It*  «M«Mloa  will  caat  abaat  tiaa^aanii 

1>EIRV,  OUA^Tbc  cMacaa  bare  voted  lo  bnw  lajioao  baodai  for 
anhr  iMifea  aa^  m  alaaMa  %ht  rfaat. 

EMin,  OKUl  ft^  Mairiaon  w.lker.  of  Vtw  taOi.  <■!»  ii  i» 
MnaiBd  in  Ac  rtlMlwms  XUL,  utilities,  I*  Hid  t»  bam  waiMen  Oa 


Mayor  of  Enid  atatiim  tbat  he  will  visit  the  city  9i)*m  and  nuikr  a  prin'oaf- 
tiaii  (ar  baPdlaff  an  akeirk  railway  here. 

tOXSLmO.  Orb.— Tbe  Paelfie  $ti.tr«  Telrpltone  S  Telegraph  Coa>> 
paagr  plana  10  spend  nliout  liaK  a  nilllicn  tlullart  in  the  improvement  and 
beltcfiaaat  of  its  system  in  Portland.  The  improvements  will  irsetilda 
three  new  stations  on  the  Cast  SMe,  the  installation  of  a  block  systeaa 
of  wiring  and  a  ccntral-etwrgy  syitcni. 

NRW  C.\STLK,  PA. — This  ofy  is  preparing  to  place  all  miiniciiul 
wires  underground. 

I'.VTTON,  FA.— The  Ceorcc  S.  <j«ad  Electric  Ugbt  Coaqxuiy  i« 
^>ititeinpi*ibi«  aa  tateailaa  at  lla  aiaiar  buaiaaab  Cadi  isigbal,  «■«»• 

aficr.  ' 

UEADVILLS.  fK—7hm  cImitIc  Ucfct  plant  at  ibe  rfty  alll  be  cnliicly 
orcrbanlod  tbe  coarins  acaaoa.  Ilarry  EUataagtb  ia  auparia<a»lcBt  ot 
tbe  jdant. 

QtTAKBkTOHrX.  tA^—twt  aaa-bp  waiextabe  bnilen  wiH  be  inaialM 
shonlv  in  the  anmieipal  dctnfe  Hpbt  plant,  of  teUcb       Fragr  ia  aapcr* 

inten^lenc. 

COKRV.  I-.V—Tha  Carry  Ciijr  Ekclrie  Ugbl  Cnbpanr  conienplBan  re> 
modelling  ii«  pomer  bouae,    B.       Jardan  1*  aeeretaiy  and  Ir^nnr  of 

the  company. 

.\KW  IIOLL.^NU.  — At  u  meeliiig  of  the  Enterprise  Telephone  Sc 
Telegraidi  Company  it  was  decided  to  increase  the  capita]  stock  fioen 
|j5,(xjo  to  tl^o.onc. 

I'lTTSBL'KG,  I'A. — Mayor  ila>'a  bos  sigaeU  the  orduuace  granting  Ihe 
Samb  Side  Klaciiia  ManniaeiuriaB  Caanpany  ptraiiaiaa  to  ortend  ita  Unea 
owr  tbe  crtltK  Ssouth  ^iile. 

LIC.ONIKR.  V.\.  The  \.-e'm:rr  Elccttie  Li|ht  Cotnpnny  it  canleaf 
liUiini!  ilie  instalbiioti  I  II  :.ii.|rse«at  titwcl  Ugbllng  iptleat  far  Iba 
l.iwu.     lohti  .\ndirws,  Jr..  manager. 

ME1>I.\.  I'A.-  W.  Roger  Frunefeld,  of  Media,  president  of  the  Media 
Electric  Light.  Heat  St  I'nwer  Company,  write*  rhM  this  cuiti|<aiiy  ha»  lis 
ci'Utemt'lattort   e«triutse  iinprocrnient^. 

IL\>iOVtli.  r.A.  -The  tUoinex  Light,  lleai  Si  I'ower  Comjuoy  will 
iaeraaa^  tbe  capaciiy  of  Ma  plant  i*  «d*r  to  aanly  povcr  far  iaU«ar 
parpotn.  Aiddiaaa  Saben  E.  Manlty.  ■aaager. 

liEHICirrOK.  PA.~Tbe  Boroiigb  dectrk  li«bl  aad  petnr  plant  wiH 
preMdy  niMatl  two  iju-kw,  tbrre-pfeiu*,  •Itertiaiiarcatram  potrar  (aBera. 

tors  in   a   short   tiit»e,     £.  W.    Iiloser,  nipLrintcndent. 

ItRADUOt  K.  I-A.— Tbe  Plltsbuig  St  Allrghrtiy  Telephone  Coropairy 
•lill  have  .VII  oidinnnce  pfe'*enlr<l  in  the  Itraddock  Cmlncil  aiking  for  m 
francfnke  f^it  ati  underground  conduit  system  in  ilraddoi'k  .Vvenuc. 

NORTH  YORK.  PA-- -The  Merchants'  Electric  Ught,  Heat  &  Powei- 
Company,  of  York,  is  reported  to  have  secured  the  contract  lor  lighting 
•he  lKiri>ugli  street*  for  the  eniuing  year  at  n  ceni*  per  Ump  per  night. 

r.RKF.N.SIIirKi'..   HA.-   At   iht-  nsi-eti!..:   •-!    tli.    .:  Hkh..Mrr«  .rf 

Ihe  ]'ill*burg  &  VVmnitKeland  Rmtway  Conipsiny  at  Irwin  an  tiiproprlt- 
lioa  to  hold  a  Una  f  laai  Hemriaia  le  Inria,  tbmniA  RUtan  aad  iladjaaas 
wat  auda. 

PirrSBURC,  PA.-II.  T.  Dottgiaa,  Jr.,  «Ual  «whMtr  Wabwb-nii*' 
burc  tcfattaial  Caoipuy,  writct  tbat  Iba  pMpaatd  daeiric  pawtr  plant 
for  ilic  tenaninl  bidldbi(  and  freiabt  amUan  ariU  mat  f loaiooa.  Ite 
eapimaia  are  Wcaiin|jbauBe,  Cbntdi,  Kerr  4  Cbl 

PITT.SnCRtl.  I'.V  Tti.  I'ilt'1.  iTi  Is  CrrrniJInirg  Slnel  RaiUiiy  Com. 
pany.  which  is  oper  ir.  !  ^l  rl,,  h'lusburg,  McKeesport  k  ConnellsviUe 
Railway,  i«  f\*.-r-*i-u-   ir.  Uim   Irwin  Iv  TT.ifTnrrI  Civ.-     Whrn  fhia 

link   is  6-1  -IT-*   ^'.ill         -  ii^-rated  bctwct-f;    ]'il1-'-jiirL-   iiiii   '  rr-.c:  i>fi  ,ir^. 

Cara  will  run  through  Braddock.  Last  Pittsburg.  Wilnietding.  Irwin  and 

Ctaanabwi  to  gwit*ik,  iiid  ttjaapb  UateMotm  10  Faircbanc*,  •  dio- 
Mnat  af  n  wlBm.  n«  Um  irlD  tafea  la  all  tb*  baportaitt  adaiof  tawna 
tait  and  aotlbtaat  of  Plnabnift 

MTTSIlURC.  Pa.— The  Piltabarg  Railways  Company  is  engaged 
building  important  extensions.  The  company  trill  catend  Ha  Ibtaa  by 
way  of  California  .\venuc,  Allegheny,  Bellevue  and  AiralOB  tO  DIXBaaU 
and  cats  will  be  running  to  tlie  lattei  pJai^  within  the  pfe»eiii  year. 
The  comptiny  alw  oiierates  Ihn  line  I  1: .1-  i - .  is,  and  the  building  of 
(be  profiased  bridge  acrvaa  tbe  Obio  River  connecting  with  Ihe  nortlft 
Obio  abo»  at  Tailadali  aiill  M*la  tbe  aaarany  te  opante  can  ftniB 
nittbnng  to  Beatwr  Falla.  Tbe  seulb  aide  of  fbe  ^rer  I*  alaa  to  be  aao- 
iiecli-d  up  in  .1  similar  manner.  Eventually  tbe  company  rx^ievls  to  fwt 
through  Sewickley,  which  wilt  give  it  connecto^n  with  Meaver  Falls  by 
way  of  thr  ^'  51. Ir  '-ncs.  Tbe  Bearer  Valley  ceiapaities  are  plaimiBK 
connectior  -.mtIi  I  .i-t  Li.erpool,  OUo>  aad  Iktia  It  latk  af  timiniifling 
with  tlie   Ne-*   *.  ..j;k  .lues. 

PROVTOENfK.  R.  I.— Senator  Arnold,  of  West.rU  ,11  .f:..  I  .n 

tlM  Senate  an  act  iacorporallog  Iba  Wcatcrly  &  Cniioetticut  Railwajr 

Canpiiih  Md  k  wt*  wlaHtd  to  ate  Ca—alttat  ao  Cotpeiailaaa  ol  ito 

Senate.   Tbia  act  practtcalty  prOndca  far  an  ttrttation  of  tbe  traeka  cf 

the  Norwich  A  Westerly  Railway  Company  into  the  town  of  Wesrerly, 
R  I.  In  acvordante  with  a  notice  giscn  to  tlie  Westerly  jk  Hopkinion 
Railway  Company,  of  Kh.  iV  f'4lan<l.  and  after  granting  a  bearing  to  aaiit 
company,  the  Town  v  u-i.:,;  .  :  Westerly  issued  an  order  to  the  railroa^l 
company  reiiuiring  the  company  to  bniUl,  com|»letc  and  poi  in  opcratioia 
aach  portions  of  ita  ptajcctid  laHtiar,  or  raOsajiat  an  wmj  aaiaitd  lM» 
ibc  Ugbwayt  of  tbo  taMi  an  or  bafaw  Jidft  iSoC 

KIMGSTRCE.  S.  C— Thafo  te  aaaw  talk  of  tMWtiwatins  an  dtcttte 
Hglit  plaat  beta. 
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L'NION,  S.  t'. — ^Tlic  fnunicipat  c!rctric  IIkIii  jnd  wairr  w^rk-i  will  be 
cnlarKcd  during  tbc  coming  year,     F-   M-  Ar-'lermin,  i^iitcnntcniU-iit. 

GRKKNVILI.E.  5.  C— Mr.  J.  K.  Sirrittr,  mill  nrcbtirct  nnd  rnginecf, 
of   (jrre-nvillr,   informf.  ti*   that   lli*  Savann.id    Kncj    IVt*"*'?   Ccfinfisny,  al- 

raidjr  Rutcd  in  tlu-^c  cotumnii.  wtll  buiM  m  dam  ta  feet  high  aad  about 
■•OA*  f««t  long  «1  Grcj^B  Sht»tL  The  power  faouic  cqmpoMoi  wiU  con- 
•iil  «f  four  $9o4tm  ^nMnUan,  wSA  th 
wuflUas  liB»  bctn  purckMod  cmcpC  (be  clectrica)- 

GARRETSOK.  S.  l>w— fhc  Globe  MiUiat  Ctm^mf  «MteH|itekH  !«• 


BMDGEWATEB.  O^t  it  nmuiivd  IM  m  decUfe  r^war  will 
be  BmtiTVAcd  between  lbl»  ciiy  mJ  Sleux  FaNc. 

srAkTA,  TENN  — Sport*  Bhctrk  Lidht  St  Power  Contpftor  lut  hs* 
crc39c0  ill  capital  fctock  Iron  $$,^000  to  Sio.ouo. 

i'AKI.S.  TI-NX. — Till-  city  water  nnd  li^bt  irlnnt  it  cotitcniftlaiing  ^ooie 
««tni^L-ii  of  ln;ct,    M.  \\'.  Voungkin  «  nn^uagL-r. 

<  I.AKkSMLLK.  TKN.N  -  Mr.  \\\  M.  Caw.  tli«-  supcrintrndent  t>f  the 
drctTit:  ]L|flitii:g  ami  ftowcr  lirpartitu-nt  of  iIli.-  <J>aik<iVj]U*  RailwAy  \ 
ligbt  C€imi>Ai.y,  iiUif#Bi6  u»  tlut  aiJUitimu  w  plusit  cuispiiM  tbi-  fol- 
^omin^i  fr«a  ib«  Cmmi«I  Electric  Co.:  a  Curii*  Mibo^McnMVb  j 
pbH»»  *»j«o  vahfl,  S«a  Inr.;  a  jMhVw*  3-|i4i»e»  Mlcd  genenlor;  a  «ur^ 
t>ine  rxciicr  jct ;  n  nweor  geiicraiiU  *t-t ;  aiK>thtr  inotrtr  general' -r  of 
^oo  kw  for  urei-t  lailway  ufcf.  Jitnl  r>j  nlii-fiiAiLn^t  eurfet-.i  »^-iic«  arc  ■.iiiti;ii 
«o  rtpi-icv  4s  many  oUl  wallipl*  arc*.  Tbc  additioos  iochidr  aUo  two 
Sterling  w«WM«ibe  boMm  jfv  lip  ««ch»  ud  livo  dii]4u  JMuapt  ml 
beaur. 

Et  l*ASO,  TEX<— PlMM  are  «Adifr  CO«iSd«Mli«l  by  •flcMl  «f  Ibe 
FbMiiiic  kallwajr  Coaipur  for  ibc  cmutrnftimi  of  m  liiw  frdn  lb*  Mirl* 
«0!po  and  rbeeofaE  dtpu  mp  Camer  Street  to  Wiabbigloii,  to  oonoeet 
with  ibe  WfttbiBftMi  line,  ami  •nothcr  to  run  nonb  on  Seeood  or  TMrd 

SCKIN*;  I  I  TV.  ITAII.  Ihe  SpfiHR  <'it>-  I.igi.i  St  Mill-iig  Corar..iiiy 
U  planning  to  ^xiriii!  i\%  jjiiu  aIk'UI  tour  milca  thif-  nrxt  t>i-:iMi>i'-.  Mat  tin 
Walker  nun.igrr. 

SALT  1  AKK  CITV.  L  TAII  —  A  irnr  conpuy  lias  been  mc»nH>r»t«d 
lii-rr  b>  M  M.  Midler,  of  Murray,  and  «dwi^  tO  CMMruCI  ad  ChCtck 
)>Khl  iiit«l  i^jMcr  plant  on  Mill  Crctk. 

II AKllU  K!K.  VT. — The  village  aulhorili<s  are  con-'  <ii'rii-.i:  initallinK 
inelt'T!^  iiiii  niake  georrsl  extensLons  to  its  systrm  liuriuB  inc  cotiung 

yar     C.   I_   Iff nch,  tnanagrr. 

Itt'KLiKliTUX,  VT.— Additiooal  ifenerating  apparattitt  will  pioUabI)'  b« 
bul«[l<4  Ib  Ibt  BurMngUH  ^Irfe  l^t  p^m.  Addtevi  i3uirlc«  W. 
Tagiari.  iMMftf  and  aupcrinlmdcM. 

ea»BX  JUNCTIOX.  VT.^Tbe  Frople**  Efecirie  Ufbi  ft  Vtover  Om- 
Vaoy  will  kikftall  a  ^aa-bw,  e^tfoa^olt^  tiirce-pboae,  6o'Cfele  generator.  Con. 
tracia  will  be  placed  tbia  month  ^  for  a  piir  of  turbine  griicratoT«, 
wHcbboenS  appotatw*  and  three  50  kw  (i.froo^.joo-ic-li  tranform*  rs.  1  lie 
t)mnjiii[iij  i«  rAEAtiliOiing:  a  24  hour  jicrvicc.  except  on  Suitilay,  for  both 
Oawer   and  Huht.     S,    A.   Browiir'l,  ni^nnxrr. 

MA\A-S>AS.  VA.-  Aij  cjectioii  t*.  to  he  boli!  «oan  to  vole  on,  iisutug 
botw«ls  for  walrr  n^rks  and  an  flfcirK-  Ji«ht  plant- 

SOCTU  B0S10.\\  VA.— Tbc  &outii  Bo»lufl  Electric  Light  &  l^ower 
Gaaapaay  «M>ecla  to  imlall  a  new  bpiler  and  cofpne  aborily*   J.  A. 


FREDERICKSBU9G,  VA-— The  diy 
cuaiiwueat  10  Ica  yOailt  duHvw  Ibc  annner  of  >9odr  whtdh  wiU  be  «p«tatcd 

4MI  altcrnatiai^Cttrrcai  at  frw  cycU*..  K.  M  Onefie  it  nunager  and  super- 
inlendrtit. 

MARTI.NSVir.r.F.,  VA.— The  Mirtinivillc  Klcctik  LUlit  &  Powrr  Plant, 
ounrd  l»y  thf  city,  will  cu*t  wbrti  cmnplcfe  «l>:ju1  JSo.ikk*.  tnctndtiig  ihe 
viMuni  [i;i4ii  for  ftiic,  riparian  rtjtbi\,  etc.  The  Apparatus  will  include 
t*o  fitTitjiil  E.tctric  gttier»lorb  of  i5(>kw  each;  t*^o  otcilrrs;  two  Mor- 
|[an  .Smith  borii^inul  turbine*  of  j.-^s  hp  each;  50  arc  lompii  ani  1.400  in- 
randftfiiui     Tbe  plant  will  b«  amirr  tbr  aup^rviAtint  uf  (be  t>7wn  council. 

RAnrORD,  VA  —  Tfce  ti-rwn  of  Chr UtiaJi?biirit  r»  now  bithtrd  by  clrcinc- 
ily,  llir  [iijtfcrf  hrinif  Mii»plirii  fnvfti  «  jiuwcr  hOMw  at  ijTiiy»On,  on  Little 
Hivr-r.  I rnilr>  tjt»ijini  'I  lie  H!idf»fd  Water  Power  Company  has  jiat 
el<i*ed  a  »I<-7i-  with  rhc  \V»,  -,(ini[ht>iia«  Kltcttk  C'jmpany  for  a  big,  up  to* 
date,  ii*»f  spiit-ratur   f'lr  its  |ilant  on  Litilr  Kivrr,  and  inilall  anatbcr 

within  the  iiKt  ij  iDuiiths.  which  will  greatly  vnlatRc  the  capacity  of  the 
plant. 

KENNEW  ICK.  WASH  — r.  F.  Wood,  of  GmMfe.  Idaho,  writes  that 
4w  propoaca  coni>liiK  tin|f  w^ier  work^  ^nd  eirctfif  Ita^^il  plant  a(  Kettneu  tck. 
at  a  of  ffoni  $[5,ih'..»  tM  |ji..tM..>,    Wooi.i  &   CiK-hf^i'.,  of  Kemiewick, 

arc  Ibe  enKirieeff. 

I*ALOL'>-fc^  WASiL-  S«rvryof»  of  tbc  WosbiDgloit  Water  Power  Cobi- 
ipmaf  an  o|  warb  iHbiqg  m  dafiaulie  loearian  for  a  jnwv  Uac  l»  FaloiiBb 
A  «iib4latloa  wM  probabtir  be  «oBatr«Knd  bene  br  IX  G.  lOiaefeltcr, 
■MBun  9t  tbe  PaJeiMt  Ugbi  ft  Vomtt  CoBpaaqr. 

EVERETT,  WASIIi^Tbc  FatamaP  ladepeadeiit  T«t«|AOM  Conpany 
hms  pLjrcK:isrd  a  aitc  and  vlll  aoon  commence  the  creelloa  of  a  nA- 
at.iniikl  Uack  bundinf  fOT  «ikt«  an.l  central  exchange.  Vp-l0<dat«  Mf" 
vica  will  to  oMaNiad  ia  iwm  ai  %ht  twjMlng  !■  Aniabcd. 

1IUimilOT<»k%  .W.  VA.— Tbe  Cavden  lAterataia  RiRwaqr 
««|H«ia  to  hiild  tailH  of  new  track  in  Knnlinglon.  Tlwa 
Ilaya,  aupct Intcodcnt 


R*>.V(  KX  KRTK,  W.  \'A.  The  Roncevfrte  Etectrte  tumpany  c ■mem- 
plates  infttJillinf?  in  the  iprinjr  iv»<»  gincnn^r*  i>f  4*'  «.r  4^  k«  caj'actty 
ami  a  ney     A.htJ  .urd.     I-.   M-  WH^rr,  tii;ir.;i«r». 

BEAVER  D.AM.  WIS.— Tht  llei^tr  Ifiui  111 Jniiiiitir.K  (  -UTiiianv  expects 
to  infctall  .1  i(o-hp  boiirr  next  numtiur, 

IIL"LIS<1N.  WIS. — The  St.  Cr-rti*  Power  C"oni[\any  ha^  lilc'i  an  amend- 
ment 10  11%  charter,  increj^ing  it^  rtipitnl  to  $J5,l>•1l^. 

S I  L"K*I''-IO\   UAV,  WIS. —  Tilt-  city  cx;ivct>   niion  to  in»lall  a  new 
hp~  boiler  En  its  electric  li^hi  plant.    James  K.  Ji>hn»on.  manager. 

JIANG<>K.  WIS. — H^s^a   Hri's..  profiricturs  of  Uie  ciectric  light  pLuU* 
expect  thurtly  to  install  a  new  cn9iae<generalor  unic  En 
chuiine  ngent. 

Mn.\v.\i:KEK.  \\  IS.  The  c  ii„-n  CMndl  «n  FcUintif  » 

ordinan.-c  ri"'V.ding  i..r  nn  i<«iiF  i>i  $ige^lM  k«|t4l  far  ikc  eMWnictiiM 
i>f  a  nmiiii-ipal  rlci'irlc  U^Ut  piiiitl. 

WIIITF-II.M.I.,  WIS.-  Thf  4ut>irji  iiii-^  Htr  confct^it  ri:ij[  cilnMi'.liiiij  n 
nie-rir  «>».li-m  dunnjj  llic  tfrtminj;  yrnr  fin  tlic  -^ui'i'ly  ni  «l<Yliicily  f*>r 
l>i!lit<i>K     Wa,  H,  SHck  t»  OMMcor  liul  autx-niiUniJcitt, 

COiDERLAND.  WIS.— At  ifac  Jim  niminf  ut  tiir  CuniUsUoJ  Cuoi- 
meKnl  Club  it  »M  iiaaDn«ii4]F  v«lt4  M  Imvc  the  tHy  l4m*  $i».«aa 
ImuU  fpr  the  liuunMlon  •!  ft  new  dMtic  Utrht  puat  to  tnHiitiK  tht 

t  IMI.TiiN'.  W  IS  - -The  Wimmiil  Slor*R«,  I  i.iUh-  4  Wai<-r  C<>iii|<<n»r< 
vtiiiiU  .:•).»*  llic  pimi  M  CttUtM.  to  c«Bl«ini>l'i)n(  baiMin*  a  Ibie  M 
(  li.'<;t<->i<in  |M»  CMiiiai  ntUtg.   CbariM  D.  Smith,  V«iul  dn  Lm,  Win.  ii 

MAIHSON.  WIS.     K.   W.   M..i;li;.,Tii<  ry    |.rr«i.Ui  I   n(   lln    .\ladiv.>i  Ir.- 

hmit*  Jn  llic  aprincv  *|kiu1  $ja,ain  ior  ■  new  line  Is  Smth  Uadiivn 
and       cMin>7  bir  gTaimdi  and  rcbnliil  all  «liy  !!■«•  not  woffctfd. 

ihuNTk.  WIS— Joseph  I\.n|ii.tic,  dnlriBin  of  the  Lichting  Com- 
miiti't.  iif  OcotiK'.  v\is,  uriii'j  iliai  tbe  ctnlnct  for  furnbbing  the  eitjr 
uUb  ckftric  lifblt  {or  a  period  of  three  fean  has  been  awiardcA  M  lb* 
I'copU  s  Land  Manuiaeinring  Conwany,  •!  ilial  dty,  M  9Ss  P*r 

per  yi-.-ir. 

I' -  I  \    \\\    I  :ri  IT",  1  fs  hccn  io.'i-ict!  lirri-  ro  conjunct  .ui  clec- 

iTic  l.^la  i  lwut.    ]  .  11.  :ii«(*a.Mij.  i>i  *  ody.  U  vo.,  u  tlir  viiyirccT. 

Mil  l,13l<r>f;K.  ONT.— G  DrLuiig  \  S<'ii,  vr.:vTi.i.Ti  .11  Ihe  electric 
liiflit  pl3.nt.  intciuj  pucsiag  in  a  lao-hp       xjtcfU  cugiuc  i^a. 

WEST  bORDE,  ONTi— The  Wm  Lecne  Ehclrie  Li|b|  Coovanr,  I4d, 
cxiMd*  te  balM  «  new  penr  hvue  and  pnl  in  a  new  engine  Md  Mkr 
mihin  tbe  MBt  «i|bta*B  nantha.   P.  F.  W«ltl«^  mi«mr. 

nCTOM.  OUT.— The  Baand  of  CannnlaBbincin  MfMla  1»  add  a  ttykm, 
twB'iihaae  a]lenuiar  and  ioatall  an  cne1«tel  btc  tyiMM  tor  liibling  the 
airectt  williin  the  next  (out  nwnihi.    Addrna  J.  A.  CnnbelL,  niBna«?r. 

r.R.WKXIIUKST,  OXT.— n.<-  inilli>iriti<-i  .-.t<-  ,-Mr.«i  lrnr,i:  insnKil-* 

n  iifvr  l>otler  at  ihr  clrcliic  llifhl  anil  |Kiv»rr  jijiitit  ;ni>l  n;ay  al«o  nuUr 
;it raniK'im'niK  lo  <.p<iiil«  llw  pl.nii  liy  w;il,r  I".wct  and  ii-.nall  i  njlcr 
tyitcBi.    E.  Sniiiii.  tii^noKcr. 

CA>mtFT.T.l-UKU.  O.NT.^ — The  city  authontin  aic  cou(ctup)dtiEif  ia- 
xtuIUlig  ^  nrw  nntcr  puwtT  plant  mth  an  output  ol  d,Q09  llhlHiaiil,  irhidl 
Mill  Ilcf-r^^4tatL•  (he  construction  ni  a  dam  and  tbc  ptiTcliaae  ol  iMw  fiydrait. 
I'c  and  fleclric  machiiierjr.     F.  J.   Siiiitli  U  ni.ii^:iicrr  of  the  plant. 

P.NRKV  SOUND,  o.\T,,  CAN.— Wc  arc  jr.iDrnic.l  lliJI  the  rtil.H>5cd 
iMij.r*iirtii<-m»  to  llie  electric  light  plarii  wlU  coht  .iti./iit  Jjo.oi^o.  and  will 
v.itiHHt  (if  one  *.-[;  kw  altcrnnl.'/.  uiiU  .«iiihli.'»rd  and  cucitcr.  '.»*iii'h 
Itu  alrcad|r  been  purcliucd^  al«o  i«a|r>  wheel*  aoil  iaapiovcmctitfc  lo  ibe 
flume  and  dnoi,  caMmcM  tar  »Uch  ha>«  nM  yet  beat  tek  G.  Grarta, 
Tuny  SffimdL  ii  the  cnglnca. 


Compo»v^  EheHcns, 

1)11  KUIT,  MICH.  M  (be  atimial  incctinic  •><  the  Pctroit,  Vpjibnli. 
.\l!n  .Vrlwr  &  Jaclt^m  kiiilw.iy  f .initiiiny.  held  in  DcaiUjrn,  the  fullonin^ 
direi^tiTk  **err  rit-rird  (or  Il'i-  cnMiini:  year:  Jamn  V*.  Ilank*.  S.  F. 
Angiu,  lliriirjt  A.  Haigh.  \S'.  A.  CumiiDck  and  X.  U.  C.  Ha>r|.  The  rc> 
IMwi  at  Ihe  riealdant  area  in  ih«  edieel  thai  the  laat  jrcw'a  hmiiiaai 
tbe  beat  in  Ibc  Ualor^  of  Ibe  company. 

(IKANIi  KAI'IDS.  MICil.-  The  following  change*  in  tbe  perVWIKl  •! 
the  board  •>(  dirtcl'irs  ut  (be  Interutban  Railroad.  n*>w  being  bvDt  be- 
tween (his  city  and  Ionia,  are  ►ai'l  to  Itavr  been  riiidv;  C  11,  Pontfoy 
liaA  rctireil  afc  tfeatiirer  And  its.  btrn  jticcecdrd  by  fi.irmcr  Governor 
K.ch,  olia  Kji>  vKc-pritttdcai  of  rud.  Ma/.  Ii.  F.  LiOfA,  of  .Scir 
Vurfc^  pmldcnt  «r  Ibe  liuenMdAna]  Caaatractian  Chmpany,  whtcb  i» 
boiuting  the  iMd.  baa  been  clecled  ne»preau]ent  nf  Ibe  nrternitan  com- 
gaay.  £.  M.  Ilnpkina,  of  Deirait,  ia  adit  feeiideM;  and  FrMb  VVcMatt. 
«f  belnrit.  conlinnct  na  aecTeMrr. 

GKAM'  RAPIDS.  -MK  H  — .At  the  aannal  nieeltng  of  \\k  r.t.n.l  Rai.idi 
KaiUay  Conipany.  held  recently  in  ihia  cttjf,  the  ft'llowini  direclora  »«« 
tf-.ec-.M.  r.  M.  llirk,  {.£  I'hilaJ.-lr.tii.i-.  \ri:..n  (J  Ilodenpyl.  of  Xeu- 
^..k.  I,  J  Kiuilvr.  I(.tij»nnn  v,  lljich.tt.  W.  II  .\ndir»3ii.  Willi.nn 
)wiwu.  J.  lioyA  rautlindt  Tliomat  V.  Carrtdl  and  John  .A.  Covthic. 
The  board  of  direeiat*  rieatad  dw  foDniring  odieerf:  C  M.  Oatlt.  ^tl. 
demi  t.  J.  tUndge,  Tlee'pfealdcnl;  Henjamin  S.  HaiMhMt,  gratrgl  ntang< 
ger,  ieerMny  and  Ifeaawreri  C.  F«fd  Sievemt  «l  Phlladrlpfaia.  aarialant 
avcrciory. 
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JVefce/  Incorporation  J. 

ST-\JlKOKU.  COXX.— The  W»t  Br*ncli  Liihl  «  Power  Compimy  hai 
been  incurvunlrd  with  a  capital  o(  |}o.aoa,  and  the  follotring  dirKton: 
J.  P.  Grinl,  Cirrte  £.  GraDi  and  L.  P.  Grant. 

FLORAVII.I.K,  11.L. — The  FloraviUe  Tdepbonc  Cvmpanjr,  with  a  capita] 
of  Si.ooo,  ha*  bacn  incnrporaled  by  L.  I.  Zimmerman,  P.  Wirth  and  L. 
Etlicct. 

WATKRLOO,  ParHMm'   Founuin   Telepbane   Company   ban  In- 

corporated with  a  capital  u(  (10,000.  Tbe  incorporalori  are  II.  P.  SluBlpf 
and  Fred  Schrader. 

BURRITT,  ILL.— Tbe  Burritt  k  Winnrbago  Tetepbooe  Company  baa 
been  incorporated  with  a  capital  of  $<,4S0,  and  will  establiib  a  lelephane 
•«r»ice  in  Burritt  and  Wlnncbaco.  Tbe  mcorporalort  art  Jame«  .McXalr. 
W.  H.  Keith  and  Frank  Colaban. 

WATER  LOU,  LVD.— The  Waterloa  Electric  Ll(hl  &  Water  Wnrin  Com- 
pany bas  filed  articles  of  tncorporatuin  with  the  Secretary  of  State.  Tbe 
company  will  construct  and  operate  a  eomblned  electric  licfat  and  water 
works  plant  in  Waterloo.  C'barlea  A.  Wcldinc.  W.  ).  Veiey  and  John 
Drcibelbiaa  are  named  «•  directora. 

WILLIA.MSPORT,  IXD.— Th«  Ijfayrtte  k  Sute  Line  Traction  Cxwi- 
piny  is  tbe  name  of  a  new  comiway  wbicb  baa  filed  articlea  of  incorpora- 
tion with  ibe  Secretary  of  Sute.  The  initial  capital  is  placed  at  llo.ooo. 
Tbe  comikany  propoirs  to  baild  street  and  inlerurbAn  lines  in  and  to 
c«ineet  the  fulluwinB  cities  and  towns:  Ijifayetlr,  Attica,  Williamspon, 
West  Lebanon.  Marsbficld.  Jotanaficld  and  Stale  Line  City.  Tbe  company's 
headquarters  will  be  In  Williamaporl,  FreemonI  Goodwine,  W.  S.  Nail 
and  John  Hoover  are  tbe  incorporatora. 

SOUTH  BEND,  I.VD.— By  virtue  of  tbe  conaolidation  of  tbe  Ntles  k 
Buchanan  Railway  Company  and  the  South  Bend  &  Micbigaa  Suuthero 
Railway  Company  under  the  name  of  the  Southern  Michican  Railway 
Company,  the  latter  has  bled  articles  of  incorporation  with  the  Secretary 
of  State,  tbe  capital  stock  being  placed  at  |a,ooo,Doo.  The  properties, 
lines,  power  houses,  etc.,  of  tbe  two  companies  will  be  operated  jointly  by 
tbe  new  company,  niid  co<iMructiun  work  now  id  progress  and  projected 
will  be  under  tbe  amtrvl  of  the  new  company.  Xfortimer  Reed.  Jaa.  B. 
McCaiKC.  W.  B.  Uabcock  and  E.  F.  Galfrey  are  the  prliKipal  tnanagera 
of  tbe  new  company. 

DOBBS  FERk^',  X.  V. — The  Dobbs  Ferry  Traction  Company  Iisk  eied 
articles  of  incorporaltoD  and  will  operate  an  electric  street  railway  from 
Hastings  to  Dobbs  Ferry.  The  company  is  capitalised  at  Ijo.ouo.  and 
Ibe  following  comprise  the  board  of  directors:  Mark  J.  Kati,  Isaac  \. 
Lr>y,  Harry  A.  Mendelson  and  Thomas  J.  Snee,  of  .New  Vork. 

LINCOLN,  XEH. — The  Hickman  Telephone  Company  bas  5led  articlea  of 
ilKOf potation.  It  has  a  paid  up  capital  of  $6,000.  Directors:  A,  BreiMlile, 
C.  H.  Hempct  and  A.  Scbmitte. 

LINCOLN.  NEB. — Tbe  State  Telepbooe  Camp«ny  uf  Iowa  hat  bled 
articles  of  incorporation  with  the  Secretary  of  State.  The  lines  of  tbe  new 
company  will  connect  with  tba  Nebraska  independent  tysteitia. 

EVANSVILLE,  OHIO.— Tbe  Citiaens'  Telephone  Company  has  been 
IncortKirateil,  10  operate  a  telephone  system  in  Eransville  and  Vandcrb«irg 
Counties.  The  capital  stock  is  $10,000.  A.  T.  Karger,  A.  P.  Ijibr  and  J. 
r.  Bush  arc  the  iiKorporators. 

WOOUWARK.  OKLA.— The  Home  Enterpriie  Telephone  Company,  with 
a  capital  stock  uf  $10,000,  has  been  incorporated. 

FEDORA.  S.  0.  —  The  Citiiena*  Economic  Telepfaotie  Company  bas  been 
incorporated  with  $J,soo  capital. 

PIERRE.  S.  I>, — Articles  of  incorporation  hare  been  filed  for  the" 
Farmers*  Mutual  Telephone  Company  of  FauQc  County,  at  Cresbard.  Tbe 
company  has  a  capital  of  $19,000.  and  the  itH-ot|H»raiora  are  Jofan  }. 
Pierce.  R.  .M.  Grifbth.  Frank  Currier,  H.  W.  Reinecke.  O.  A.  Swifi  and 
William  A.  Lehman. 


^ebu  IndxLstrial  Companies* 

TIIF.  F.r.ECTRH-  MAKINK  MANUFACTLrRINt;  COMJ^ANY  U  the 
name  \*(  a  concern  rrccnlly  incorporatctlt  with  the  fi>llowitiR  dircclorft: 
K.  G.  Mall.  Jr.,  ai  Brooklyn;  \V.  P.  Pusrnncr.  of  Nrw  York,  mud  Tliomas 
AMcorn,  Cnion  llill,  N.  }.  The  company  has  tt  capital  xtock  of  S,:s.ooo 
an4  iu  prlikri|>al  |ilacr  M  htifiiarts  will  be  in  Nrw  York  City. 

TllE  WRol  iUIT  MF.TAL  &  UCIITINr.  COMI'AVY.  of  McrAcn,  . 
C4inn..  h«»  flint  a  crriitH-alr  of  iitcurpnratUm.  tl  ha»  a  capital  »lt>cl(  >•( 
$20,000,  and  tbe  mcurporaton  arc  Julius  L.  Ktpp,  <iu»ta\*e  K.  Kaschub 
and  Gottlieb  A.  Bauer,  all  of  Merideiu  The  ci^nccrn  will  manufacture 
•irchilecttiral  metal  (oodn,  r«pectatly  chandeltrfH  ami  lighting  fimiure«.  It 
ba«  already  Iraard  a  factory  in  Meridco  and  will  tanncdiatcly  fit  it  up. 

TIIK  AMKRICAN  AI:T0MATIC  TEI-KPIIONE  COMPANY  han  rr 
crntly  filrd  its  imperii  of  incorporation  at  AlKany.  N.  Y.  The  corporation  is 
capitaliicd  for  $i,sou.noo.  Tbe  company  wttl  manufacture  automatic 
•witcfabnards  and  tcleplmnri.  7*he  ofHcer^  and  directors  of  the  ci>mpany 
arc  a*  follt>wi>:  Prr»itir»t.  Senator  John  Kainr»,  of  Canandaicua;  ric«^ 
prasident  and  cencral  manajfcr.  J.  W.  I.attiir:  secrelary  nnd  treasurer, 
B.  J.  William*.  Shelby,  Ohio;  Alvaro  L.  Thompsum.  Rochester.  X.  V.; 
Henry  H.  SteMiint.  Jr.  The  new  cmnpiny  n  now  actively  engaged  in 
makitiK  arranicrments  for  its  manufacturinx  plant  and  i>  at  the  present 
tine  purcbasinc  machinery.  ba\-ing  its  diea  and  punches  made. 


TrRBl.VE  LITIGATION.  Thr  \VcMlneliou*c  Macfainc  Comi^ny  liaH 
liTtiunhi  suit  in  llie  l*.  S.  Circuit  Court  for  the  district  of  New  Jersey 
.iirainst  the  .Mlis-Chalmers  (Company  for  alleged  infringement  tif  palentx 
^in  its  new  steam  turbine.  Refrrrin(  1r>  tbe  filing  of  ihU  suit  an  o<fkc<'r  of 
the  Altis-t  lulmrr»  Compony  liatt  made  this  »lateit>enl:  "The  AIUB-Chalmrtft 
Company  acquired  some  time  airo  from  tbe  Parsons  interests  tbe  rigfai^  to 
all  their  turbine  patents  id  this  country,  except  those  granted  prior  to 
September  ti,  iooo.  which  conMiitute  tbe  only  Parsooa  rights  piirchated 
by  the  W'esfingbouae  Comiany.  none  of  whkb  the  AUia-Cltalmcrs  L'onipaiiy 
haN  included  nor  desires  to  use  in  its  turbines.  The  All  is- Chalmers 
Company  thus  has  the  benefit  of  all  the  Parsons  patent  rights  and  expe- 
rience since  1900,  under  agreements  also  covering  all  future  improve* 
mrnis  and  exitrriences."  ]l  is  said  that  more  than  one  railUon  borse-powcr 
of  turbines  are  in  use  made  under  the  Parsons  i«trni9.  \N"e  learn  from 
the  Westinghoitse  Company  that  thr  contention  is  that  the  Alli^-C  ltalmcr* 
Com|iany  in  ibe  manufacture  and  sale  of  its  turbine,  is  infrinKtnR  Patent 
No.  65s. 4M<  >sw*rd  to  Mr.  Chas.  A,  Parsons,  August  7.  1900.  This  ioven- 
tion  wus  made  jointly  by  Parsons.  Stoney  and  l-'ullagar,  aitd  is  for  steam 
liirltioe  ting  <^if  blades  co%-i'ring.  it  is  claimed,  tbe  method  of  coiislruction 
u>ci1  by  ihr  AlIiB-t'hahm'rH  I  t»fii|iatiy  Uir  »rcuiing  the  blades  and  vanes  in 
place  in  their  respective  holding  eirmenta.  An  as^ignnient  of  the  entire 
rights  under  this  patent  was  secured  by  the  machine  company  from  Chas. 
A.  Paiuipns  on  January  10,  19D5,  both  Stoney  oud  FuUagir  having  ailigned 
their  inlercf^  in  the  «anie  to  Parsun^  prior  to  the  assignment  of  ibc 
patent. 


VerjonaU 


JAMKS  A.  MILMB. 


JAMES  A.  MILNE,  vho  h«s  for 
a  number  of  years  been  comptroller 
of  the  Allts-Cbalmers  Company,  Mil- 
waukee, has  accepted  the  position  of 
general  manager  of  Altls-Chalmrrs* 
KoHuck,  Limited,  Montreal,  Cannda. 
to  become  effective  on  or  before  \tay 
I,  i«ob.  Mr.  Milne  is  a  asttve  of 
C!anad«.  having  been  born  at  \Vaicr> 
town,  Ontario,  in  1872.  After  com- 
pleting a  public  school  and  collegt- 
aic  course,  he  began  bis  busineas 
^  career  at  Torodio  in  i8B4.  In  :Ho« 
be  removed  to  Oitcago,  and  through 
Juiieti,  Caesar  &  Company,  chartered 
accountants,  of  CbicAgo  and  N«w 
York,  he  came  in  touch  with  the 
.\|lis>CluJinrrs  Company.  in  .\ug- 
u«l.  1901.  be  entered  its  employ  as 
chief  cust  clerk,  and  one  month 
later  was  appointed  acting  comptroller,  being  formslly  elected  to  that 
position  at  the  meeting  uf  tbe  board  of  directors,  in  May.  190 J.  Since 
the  early  part  of  last  auiunin,  Mr.  MItnr  has  been  one  of  the  directors 
of  .Mlj>-Cbalmers- Bollock,  Limited,  and  the  fact  that  he  still  reuins 
Canadian  citizenship,  and  is  deeply  attached  tu  his  early  auoctaiions,  has 
been  an  iniporlani  factor  in  influencing  him  tu  heed  a  recall  to  the 
t>amini<>n.  The  Allts-Chalmerft- Bullock.  Limited,  of  Montreal,  is  an  allied 
iniere«i  of  tlir  Allts-ChalmcTs  Company,  and  owns  a  large  manuf«turing 
plant  UK'Strd  at  Montreal,  the  'Hrect  management  of  which  w  111  now  be 
assumed  by  Mr.  Milne.  The  Canadian  company  is  conducted  a*  an  rn- 
tirely  sc|>arate  urganiaaiion.  but.  in  addition  to  ti«  own  production,  sells 
the  pfuducts  of  Allis-CUitinrrt.  C'tnipany  in  the  Oominion  of  Canada. 

MR.  J.  .\,  BRETT,  of  Chtca«o,  has  been  appointed  district  manager 
for  the  W'estingbousc  Electric  &  Manufacturing  Company,  with  head- 
quarteri  in  the  Traction  Building,  Cincinnati.  Ohio. 

MR.  LELIO  BORNC— We  arc  sdvi»ed  that  Mr.  L.  Cameau.  having 
resigned  the  direction  of  tbe  telephonic  service  of  Pvri  au  Prince,  tbe 
cajHtal  of  ibr  Irtland  oi  Ilayti.  Wckt  Indies,  it  remains  under  the  manige- 
m«n(  of  Mr.  Leiio  Borno. 

MR.  K.  IL  GIMPER  is  understovd  to  have  resigned  his  position  as 
the  AUperintrndent  of  the  Eastern  Wiicansin  Railway  &  Light  Com- 
pany's plant  at  Fond  du  I<ac.  \Yis..  to  become  genera)  maiugrr  of  the 
s>-stem  at  Spokane.  Wash. 

NCR.  LOCIS  J.  MAGKE  cuntributcd  recently  to  the  £njfiii^rrii»jf  .Uogis. 
tome  very  interesting  and  instructive  articlea  on  "The  Aovriean 
:in<l  the  German  Peril."  dealing  with  industrial  rivalry  and  competition. 
1'he  articles  hate  been  reprinted  in  an  attractive  pamphlet,  and  may  be 
heartily  coninirndcd  for  study  by  all  who  have  to  deal  with  iKititical  and 
ri'i>noniic  i|uestions. 

R.  C.  Nt:\VnOL'SE,  who  for  the  pat.t  year  has  been  connected  with 
the  crushing  and  cement  machinery  selling  orgsniration  of  the  Allis  Cbalni- 
ers  Company,  with  headquarter*  at  the  general  officer.  Mitmaukee.  has  been 
transferreil  to  the  Cincinnati  salcx  olfacc.  where  lie  will  continue  to  pro- 
mote the  *Hlr  of  .MlivChalmrr^  rock  crushing  and  cement  making  machin- 
ery.   Electric  oturation  is  beit)«  given  special  attention. 
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MR.  W.  A.  GIBBS.  goKral  mtnager  o{  Uie  Ziaatinc  Kiamj,  Light 
»  Power  CMDfwqrt  «'  ZuMYtUt,  Otit.  IM  km  ■wonited  fcaent 
(MiMger  alM  of  Mw  OHmOm,  KHMrii  *  tMMwHk  umI  Hit  OolMabii^ 
Bwkay*  Ukc  ft  Hawk  iMdi^  HeeMdlw  Kf^  J.  «.  HHriga^  iA»  tat 
bccMM  goicnl  iMBMcr  "t  Ac  CaUn-AkroB  SratoB.  A  faw  «*CBtlU* 
■go  hii  Zine«vit1c  fmployci  prcxnlcd  Mr.  GJbb"  with  a  fine  gold 

MR.  A.  A  CARY,  tJtr  wfllltnown  raechaiiicil  nigineer.  read  a  mott 
intprcstinjc  patTf  rrcrr.(l>  hfinrr  the  Aincrtciin  ?ocif!y  of  Heating  and 
Ventilatiog  Engiaeera,  on  the  work  of  Benjamin  Franklin  n  the  firat  of 
Ibtt  Idad  of  ex|»«ft.  Paftfcvlai'  kttciMiMi  dm  dnwa  M  Ike  f«M«a»  fHw» 
■ylvanla  fir«p1ic«,  out  of  which  the  later  M^alM  "PtntKn  MM«^  luM 

been  c\olvcd. 

MR.  r.  O-  U'ln  i  K  t;ic  »ul.icft  of  a  biorraphiea!  5liftrh  in  the  re- 
cfntly  imupd  .Siii.'ry  Jaumal  of  EniintcTing  for  linuiry;  and  the  fionlia- 
yifcc  to  the  nunibcT  i»  jii;  fxcrllrnt  portrait-  Mr.  Whtlr  attended  other 
sr.iU  of  Ifirnir.i;.  but  Kt jilkiaicj  Ifoni  Cornrll  L'ni%cr>ity  ui  iSSj  with  a 
Ph.D.  degree  and  a  iaiuwahlp.  Alwar*  devoted  to  electrical  cnglnmrisg 
his  wKceaa  in  thai  apbere  and  ia  Ibt  vortdlridc  <n«l«|iHW  •!  «Hfi- 
oecriBg  entcri^iaea  ia  well  knowo. 

MS.  JULES  KEHER.  engineer  director  of  the  French  Wcatinghouie 
Company,  who  Mieccedcd  Mr.  Maurice  Coater  in  charge  of  affair*  at  Pari*, 
ha*  been  on  a  Wait  of  •rveral  weeks  to  thia  oountry,  which  he  had  not 
visited  in  wme  jrears.  He  »»(led  for  Europe  m  TliurKliy,  havitig  re- 
newed many  old  friendabiis  tnadc  numer^vit  new  icqumntanccs.  He 
deierihca  baiiiMia  a*  extremely  active  in  Europe,  act  less  than  here,  and 
bar  a  iiaat  dial  of  iHpanaBt  w«ik  availiBf  Uhl 


MR.  L.  P.  BOWBK,  temotarc  ntaaagar  of  iha  Allis  ChatBiers  elec- 
trical wnric*  at  Ciocinnall,  vlli  iinceaid  Mr.  MUnc  as  comptmiler  of 
the  AUis'Cbalmer*  Companr.  wlw  ha*  accepted  the  position  of  manager 
of  Allis-Chalmers-Bullock,   Ltd.     Mr.   Bower  graduated   from  Wraleyan 

t.'ntvmttty  in  1^79.  For  im^sw  venr*  "ttttHo'!!*  to  t*>oi  he  was  ireretary 
arid  treasurer  of  the  T>ick^iin  M.iiiuf^cturir.g  t'orri[i:inr  ^1  Sctirili.^n.  Vn-, 
which  was  absorbed  by  the  Allis-Oialmert  Company,  and  on  April  i. 

ta«4,  te  tMO  faaaahwaJ  m  Ua  «ltetriaBl  4<>aiiiaaiir  it  CladaaaiL 

MR.  C  K.  JKmOBS,  MVWIaMBdMl  of  Aa  TiJtanimh  ft  Notdi- 
wntrm  Tradlao  CiHpaiqp,  kH  MoaiMad  le  ttc  aailulaltodtaay 
of  the  Indtanapoti*  &  Eaalan  laHanr  to  awaiid  Mr.  W.  R.  McKown 
and  Mr.  Raymond  RrynoMa  kiO  ttBOWf  aopCtlllliMiCIII  Of  tiM  lodlaiupolis 

*  N'nrshwealem  Company.  Mr.  C.  E.  Mor»an.  purchasing  agent  of 
the  Inijianapolia  Ik  Eastern  Company,  ba?  btrn  made  superintendent  of 
the  Indiai>ap«>lia  k  Martlasville  Coapany  and  alao  of  the  Indiatia|wlia  k 
flilnflaM  Cnaipaay. 


0ODC»  ft  PAYv-M  Haicb  i.  Mrik  ft  Xlky  ^  fcvMw  to 
atir  oAmo  Ib  fke  DkmI  BtdMhw,  Plflb  oimI  CtMlmit  .SltMt^  TUlie 
delphia,  in  order  to  be  nearer  10  the  6naa«lil  OtKttC  as  well  as  to 
obtain  more  commodious  quarters.  This  step  ll  tb*  aatural  rcsalt  of  the 
raf  i  I  growth  of  their  business.  Moat  of  our  readers  are  familiar  witti 
Dii-.r  pioneer  work  In  the  industrial  field  and  it*  aubBe<iuent  devrl(>;iioent 
along  broadtr  Uoca.  taking  ia  architectural  as  well  as  aaachaaieal  and 


MR.  CIIAS.  H.  MERZ.  the  well-known  English  consulting  electrical 
Oikgineer,  who  has  been  prominently  connected  with  the  enterprise  for  the 
unified  production  of  current  for  London,  and  with  electric  railway  and 
power  developments  in  the  northern  connlies,  sailed  for  Liverpool  on  the 
"Carmania."  AccomranieJ  In-  hii  yo-jnger  hrothcr.  Mr  Mcr»  <;ient  about 
five  weeks  in  the  c-mntry  ar.  thu  trip,  goini;  out  to  the  F'a4:i;ic  Coast, 
Most  of  the  <ime  wan  mvci;  ti'  siijht  seeini^,  but  the  nccnt  (irvciupn:<'TH9 
in  elrclnca]  work  recriscd  their  liue  tihare  c-i  Jtten1i<:13,  Mr.  Mcrz  re 
main*  hopeful  as  to  the  London  power  project  under  the  new  political 
kolioaiat  thai  it  mom  win      to  Mria  and  dw  nmiiHria  of  Oe 


MR.  V  T  PARSONS  —Cihlr  advirei  from  Pjris  state  itiat  Mr,  Fred- 
eridc  J.  Far^ooB,  ctnef  eiiK:neer  the  French  TbonuKm-Uooston  Com* 
pany,  ind  electric.i".  ei'.fjmeer  if  (he  Thomson-Hottston  International  Com- 
pany since  i&it*.  has  been  made  a  chet-alier  of  the  legion^  of  HcflOr  Mr. 
Parsons  was  born  of  American  parents  at  \"icvuncd:a,  Turkt-y.  Dev:  [  ,  '■■- 
i,  tSfio.  ao4  graduated  from  Williams  College  in  tftgi.  He  tooV  a  post 
Hiamnwii  in  tSSi-a.  and  bacame  Instractor  in 
at  111*  alaio  nattr  iMa-4.  He  then  traveled  in 
§mt  t«M  y«ar$  and  bacaM  pcofMiar  of  fk)wl<«  at  tbt  Nactk- 
Uatvanitr  «SM-7.  Ha  rrtunnd  to  Eiini»*  for  iho  Tbo 
totereata  to  taka  up  the  aroik  of  nhM  be  Imb 
o  OBOMOt  and  which  hat  kreoCht  Um  «hU  well-dcotrvcd  banor. 

MK  H.  M.  URINCKERHOFF.  furtnnly  ritieral  to-.naifer  of  the  Metro 
politan   Wert  Side  Elevated  Rai?*iy   Ccni  any   of  Chi 

aaaodaled  with  the  firm  of  Wdlia-r.  BarcUy  I'ar<,ir.5  cntuKltirn  eti Kiner rs, 
do  WoU  Street,  New  Yo>k<  He  will  have  charge  si  tlie  rl^eirical  and 
whUb  eatne*  up  in  that  firm'i  work.  Mr.  Brincker- 
widl  dw  Hcireiiolitan  Eletroled  in  Chicago  from  the 
tbac  it  WW  oloetiicilly  ovUprod  bt  i«m  oiMtt  roeaatlr. 
oal  onginecr  aid  later  faocrOl  ramaicr.  Ha  bBi  bad 
and  operating  expariiMo,  thaioforr.  to  it  btai  for  bb  new  work.  Mr. 
BrinckerhflfTs  biography  af^wrfd  In  the  eucroicai.  Vouj)  akd  EitatMiao 
of  Fcbraanr  «,  toot,  ao  ooe  of  o  icricB  on 
Of  tbo  dar. 


TrfuU  TtAUcatiotu. 

PHEUHATIC  CLAMSHCIX  DREDGING  BUCKET.— William  n.  Kr. 
nold  ft  Co.,  I<|  Ttoinal  Mi  Wm.  RrooklrB.  N.  Y..  have  i»ued  an 
iUuHMtod  dcaeHptioo  of  the  AtnoM  yMsmotic  cUmaheU  dredging  bucket 
is*  digflioc  bard  asaletrial, 

TBK  NEW  YORK  EDI80M  COMPAMY  baa  }«*!  taaaad  o  very  hand- 
lawo  a^  tMofid  walblr  ^  atondar  lor  the  yaor.  MnlBrr  i9«6-7-  It 
b  jiinHd  In  froent  white  and  buff  on  sheets  14  inches  long  and  sVi  incbea 
wldo.  ao  that  lha  AgnrC*  can  be  seen  very  clearly  from  a  diatonee.  The 
o*it<<ide  cover  of  the  calendar,  which  it  seems  simple  to  detach,  ha*  ihort 
of  the  clever  archoto  Cooper  figurea  of  the  Colonial  time  with  ibe  leKe-  1 
"The  Edison  man  at  yonr  wrr^re  "•  Kitrh  weekly  slip  *1»0  ha*  a  clever 
pictorial  auggestlon  'jf   »l:at  electricity  can  do  for  the  puMIc 

ALLIS  CHALMERS  ENGINES.— "At  Home  and  Abroad"  is  the  ,^Ue 
of  a  bulletin  issued  by  the  Milwankre  company,  which  n  unique  m  iMi 
it  eontstfl*  ^Ifi  i^ajje^  without  a  vestige  of  reading  matter  except  br:ef 
de'eriptirms  iiiiderin-alb  the  CUtS  and  a  llSt  of  the  rntnpany'ti  product-  St 
the  rod.  The  tnlc  vaKC  illustration  represents  four  taoge  engines,  ca- 
pable of  f  irnisbing  js.ooo  hp.  installed  in  the  power  house  of  the  Twin 
City  Rapid  Tranait  Cotapany,  Hlnneapotis.  Other  planu  shown  inclade 
HhOO  of  Kit  N.  Y.  lotCflMfaagb  Rapid  Transit  Company,  "Sidnray"  aad 
-UmSuUm"  autlooa;  Haw  Yoch  City  Railway  Company;  Brooklyn  Rapid 
Tranilt  Cwpaajf;  OMaato  MetropaUlaa  Wast  8M*  EltriWd  Railway 
Coatftmti  CUcflgo  UnlM  Tracdon  Ganpony:  Canlral  tMdoB.  Engbad 
(Underground)  Railway;  London  United  Tramways,  Ltd.;  Dublin,  If* 
land.  Tramway.;  < m.-innati  Ga*  k  Electric  Company;  St.  Louia  Uoioo 
Electric  Ltpht  &  Tower  Cnrnpany:  ^e.  Louij  &  S-aburban  Street  Railway 
*  onijial-.y;  (ila'^fow  rnitc-d  'I'r.-imv,ay!i -.  Dctrcit  United  Railway:  Brisfcl, 
Fri^;Und,  United  'Iramwayn;  K.-io%as  (  ity  Metropolitan  Street  Railway; 
Knn\as  ("itv,  Kan-,  t/.tr  fioli<i.itril  Klertric  I-ight  %  I*Liwer  Comf^ny;  Mid- 
(iie»b«^o,  Kngmn4.  i^ower  Station;  Cti^veiand  KJcctne  Railway  Company: 
Tolrdo  Railway  k  Light  Company;  Barcelona,  Spain,  Tramway  Company. 
IM.;  Grand  Rapids  Electric  Railway  CoBpaay;  Icle  of  Tbaaet,  EogUDii. 
Tramways:  Sydney.  New  Sautk  Waka,  GooBaaaot  Trmwayo;  Bin  ant 

oaaa,  Caha,  Eltcula  Railway  Caavaof ;  iMriifWa  BaRwair  Caaiyiny.  and 
aMitr  wdHcBOMi  conpaaho.  FmMok  oog^na.  a  anaAor  of  wbieli  bold 
world's  records  for  economy  and  efficiency  in  their  reapccttve  fields  of 
operation,  are  shown  installed  in  Ibe  plants  of  the  Boston  Meiropniiiia 

Wntrr  S  Jewerase  I!osfd,  rheHpnut  Hill,  Watd  St..  Chatlestown  k  neer 
Island  ^Io!^Jn^;  (  liitak-o  Water  Works,  jgth  St.  and  Chicago  Ave.  slit:jr'<. 
Pill^biirK  W'aler  \\'tirk-.  llndiant  >t;i»i-oo;  St_  Louis  Water  Worlcj,  Bj  l-n 
station,  .iiiil  l-n«e  iiidr-tlTjl  vliot.  .  |lIo-*iriK  ennireu  arc  represer]tc  J  l^r 
impressive  lines  at  furnaces  ut  xV-c  Lmtx^iti  Stc«l  Cumpuiy  and  Amctiean 
Staol  k  Wire  Company;  air  compressors  by  machinea  in  operatim  for 
Ika  Aoac^mda  Copper  Mining  Company  and  Atta*  Portland  Ccneat  Ccar 
iwny.  and  boiaiiat  cBcfaaet  br  omnaeMo*  aiintng  iwttaWaiiOM,  ptoMiaaBi 
amonf  wUift  io  that  of  tbo  faaieoo  LdM  ndno  at  Roaalaad,  B.  C 


TBE  FORD  ELECTRIC  ft  MAMUFAfntmiMG  COMTAVY.  St.  Lioki 
Mo.,  hai  abaoftd  in  niaie  lo  tbo  Ferd«li>ar  Elaetric  ft  MMiahrtiiilw 

CnatplBj. 

THE  BARRISOK  SAFETY  WtLEft  WOUO.  PbnodClpUi.  f>au,  i» 
poft  MocBi  aiko  of  to  boiMia  in  lha  Sonlh  to  oj  dUcront  eoMcraa,  ihi 
faeaioia  aggragallac  ardtjo  kp  In  oipodty. 

CATALOGUES  WANTBD,.— Tbo  rbUadolpMa  Fire   InapecdoB  oai 
Iff  Sonik  Vlfib  Stnctii  thai  ahy^  datirao  to  nadir 
Bfiftioo  aatlar  lar  to 
loNta  of  alieirical  tnii1|Bim»,  Src 

MR.  a  M.  GEST.  Iho  tHautkal  aahway  oontractor  of  Mow  ToA 
km  HeMlf  aoM  to  tbo  Dapton  Btacirie  Llfht  Oaaipani't  >••*• 
bit  patcoted  oaiUe  baBgcfa.    Tbia  devlao 
t^eaOi    ThOBwdi  of  Ihim  havo  roigatly  bocn  aaU  to 
throughout  tbo  cauBtry. 

THE  WESTINCnoUSB  MACHIME  OOMFANY  haa 
delphia  sale*  office  in  Rogot  xooj  Korlh  Aacrteia 

li?hment  of  this  office  was  netrasltated  by  its  rapidly 
in  the  territory,  particularly   in   itas   engines  and 
siefim  turtiine>.  .ir.d  U  in  line  with  the  prograaaiw 
to  e<iabl:!ih  headqn.iricrs  in  all  large  industrial  dtlca. 

ASBESTOS  MEN  MEET.-For  several  years  past  it  ha*  been  the  ca* 
t  tn    if  the  H.  W.  Johns-Manvillc  Company  to  gather  its  various  itxnA 
rianaifers  and  >ad»iiiTirr   in   .in   anoti.iJ  cnwentlon.     This  convrnltoe. 
«hioh  about   I  ro  mm  wi  re  preier.t.  piet  iti  New  York  City  recently 
llic  pusyMiK  ui  diitiusiriti  tie  general   1>i!hi:o-»»  of  the  company  tad  " 
enable  the  various  representatives   to  ai,|iiainted  with  e*<h  oth"- 

.\flcr  an  interesting  acsaioD  lasting  four  day».  the  convention  wound 
with  a  faicwcM  dlnntar  at  the  New  York  Athletic  Club,  on  Friday 
Img,  Vcbtnaty  a,  Tbo  V.  W.  Jobna-MaairiUe  Company  baa  btaodi  liixo** 
In  all  tbo  prindpal  olilt%  and  reprvomntiraa  fnni  lha  ftUow^  twKbt* 
w«ic  prctau  at  the  ooatoatioat  lOIwaiibae,  Cbiano,  Boatoa,  Wfci* 
pUa.  St  Louli,  FIttihttw,  aafdknd.  Saa  FtontfMo.  Loa  AtMdtik  Si» 
do,  Kanaat  City,  MIsmeapOHi^  Uille  Ra^  aod  Now 
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THE  CIKTSAL  ELECTRK  COMPANY  hm  wal  tvt  •  drcnlar  oil- 
ioc  aMcBllni  ta  tke  iMi  Ikat  h  b  now  lelded  in  in  uem  qntncfi  it 
Fifth  Ave.,   Ctilnco.  IIL  In  the  new  baildiiic  dM  laor  fC* 
to.ooo  tqaare  ftct.    The  (qoipneiK  IndadM  tnif  nodtn 

Ipplianee  t.>  fact^ttaic  the  iirrper  anil  protT^pf  hanJUnR  of  b-j3inpM,  sad 
the  •lock     .1    <L  jJl    .!   vnm;i:ctr  fvrry    drl:,;I       1 1  r-Cilli-d  Uw^ 

the  oficn  Bivd  warekouM  oC  iliit  company  nrc  entirely  dettrrj^ed  br  Src 
«a  fttmrr.  Il>  •••It  Md  thM  Mm  Mapiar  wm  aubHihed  In  h*  Itn- 
«aiMH  M  Mf  iMt  JkdMB  Urd,  ud  all  a>fai>tnatnU  for  in- 


R.  M  CORNWELL  CO.,  SjrracMe.  N.  Y..  maker  ef  the  Wonder  ft^ 
oime  er.ginri.  dynamos  and  moiora  and  Jobber  la  cl«etrical  anpiilie*.  bat 
receoilf  opened  an  oflice  at  iiji  Park  Row  Building,  Kew  York,  witb 
Mr.  J.  P.  WiUiania,  as  manager,  lo  attend  to  a  rapidljr  rrowing  businesa. 
It  is  anly  about  a  year  a(0  that  it  itarted  in  tbe  nanutectore  of  anall 


hava  all  pet  wiib  apiMvnl,  to  aocb  ao  extent  ibat  tba  B*w  attec  hat 
coat  a  mceasiix  with  tb«  State*  o<  Rbodc  Island  and  New  Jcrier  aad 
put  of  Penns/lvanla  a*  MrritOfy.  The  conpanr  is  now  sbipping  all  over 
Ike  world,  and  in  tb«  pad  twa  Wtcha  baa  filled  orders  in  Holland.  Si.itn, 
ladb  and  Annralia.  The  itaipUeitj  of  Ifce  i|ipantui,  no  let*  than  the 
until  prk«,  commends  it  etrerywherc.  Tk*  atactia  ia 
ilt  antomobile  biuinesa  and  It  pvttliic  tip  a 
ton  Street,  Syracuse.  5i>  fret  by  no.  It  will  thus  be  able  to  manufaeturr 
in  large  qusnlitiet  the  present  apparatus,  and,  in  sddition,  sruI]  con- 
nected pmaiiiac  oaifitt  for  dnaettic,  factorr  and  mine  purposet.    It  hat 


them  from  lY,   In  14  hp;  |be  sutionary  engines  beir-K  fraia  tjt  M  4 
"I'he  new,  cataloRUe  issued  by  the  6rna  is  one  of  jo  page*. 

BROOKLYN  ELECTRICAL  SUPPLY.— The  ownership  of  the 
lyn  Electrical  Supply  Comptoy,  the  oldest  boutc  ia  the  line  in 
N.  y.  km  paiaed  into  ibc  baadt  of  Hr.  HttMa  T.  Bacfeaatea.  wfea  hia 
abcadjr  taanmed  aeti*»  snaiugemeirt.    Ha  bat  Ttttginet  at  pwaMn  Md 

teners!  rinn»jfr  of  the  MnropOllltn  Eneineering  Company,  of  BrOoUf^ 
.t-iL  .ltH[M,wiJ   i  f  hi*   interest  and  ;:arti':if-r,t.i: i;   in   a:l  other  eleotrltll 

rntcrprt  »<^s  which  he  ao  auccessfuily  developed,  in  order  that  he  may 
devote  his  entire  time  lo  the  adsFtaecaieat  of  the  Bcooklirn  Electrical  Sup- 
ply Company.  A  mtanftdurlng  branch  ta  produce  the  electrical  mm- 
cbinerj  and  numeront  devices  invented  by  Mr.  Hochausen  will  abortly  b« 
added.  The  name  of  Hochtutai  is  familiar  to  all  those  cnnreraanl  wllk 
early  electrical  <l*-vrIotnDenl.  Hia  father,  Wm.  Hochausen,  being  the  ln> 
ventor  of  the  Excelsior  system  of  arc  lighting.  Mr.  H.  T,  Ilocbatiacn, 
after  receiTing  a  ihoroufh  Mebnical  (dacalian  at  the  Polytechnic  laMi- 

IrtaMMly  anld  ha  hctama  laptitataaiiBt  af  taMUiia- 

The  priaciptl  wofh  awoiiipJiJicd  b^  Uni  In 
czperlnieBial  work  on  rotary  ooatrtrtsn,  tin^ 
pbaae  and  syncbronoas  motors  and  stratghlening  out  the  intricselea  in. 
volved  in  tbc  r.rn'rl  »j«lrtn  ,,i  ligtilini  a  |..iilr.l  by  the  Weal  Side  City 
Lighting  Plant  in  Chicago,  lU.  When  the  Excelsior  Company  wal  taken 
•«w  tr  llw  OtatMl  IMrii  Onivtiv.  Mr.  BodaaM  afaat  taw  >«an 
In  Iht  fmMfea  «l  aatiaa  ^tclriMl  aaghwtih^  Ba  I 
tiirinc  signs  under  Iht  Cna  name  ef  R.  T.  Hoebtntcn.  Mr. 
nianofactured,  creeltd  titd  pUctd  In  ttrWcc  tilt  tfti  wholly  aMttlHc  1 
H«  tAtrwtrdi  iMtflad  hit  ttft  I 
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UNITED  STATKS  PATF.NTS  ISSUED  FEB.  6.  i9»t. 
ICaadiKled  by  Rotenbaum  ft  ^c>>:  klirtiiiie,  Pal.  Aitys.,  : to  Nassau  St,  N. ¥4 

•tl^I.  CONTROL  OF  AUTOMOBILE  MOTORS;  Edward  H.  Anderwin. 
Scbeneciady,  ti.  "    '       "  '  ' 
shock  and  |tr 
controller  la  al 
which  the  Md 
with  a 
tinuity. 

hi^S.  ELECTROLYTIC  ELECTRICITY  METER;  Oiarlet  0.  Btstitn. 
London,  En(.    App.  iUed  Mar.  lo,  ipo^    A  (litt  mbe  clossd  tt  itt 


App,  filed  Jane  19,  190%.    In  order  to  avoid  the 
IM  inierrnpiioQ  of  the  motor  circuit  when  lha 
pattalae  nrmdcs  .a  ipcclal  etatfaUtr  hy 
•M  plaaid  ih.mrimt.taattMif*  wiSif^ 
at  aay  tfat  lattrntpeac  ftm  dmit  ata- 


to  tapporttd 


n,  En(.  App.  filed  Mar.  lo,  ipoa. 
•ad  eoataiaa  water  aad  a  pair  af 
bttwtaa  *kkk  ika  camai  it  hi 


•ll41t.  XUCntCAL  CONTROL  SYSTEM:  Rtlph  I 
MMgi  Pa,  Apfk  flbd  Fab.  1.  1005.  The  pilot  wheel 
iav  altar  ipiM  tagncou  etea  In  t  ttptrtto  circ 
•aanmi  ana  anaded  lo  the  ateerlnc  near.  Thi 


E.  Bates. 
hsB  an  am  aMV> 

circuit  with 
The  trrt 


.  .       lo  the  ateerinc 

 _At  lha  Mtcriog  motor  is  slowed  3own  aa  it  anpn 

deilrtd  ttMrinc  position,  and  trrcsted  when  it  srrivrs  tWeri 


est. 


•ll.U>-   PROCESS  OF  MAKING  HYDRATED  OXIDE  OF  LEAD;  Ta 
Hj  Brid«t.  New  York.  N.  Y..  tnd  Ctrlelon  Ellis,  Bosloa,  Mass.  App. 


SSL 


1904.    A  proccu  for  ouAdnv  kydrMed  ootU*  of  ItM 

 ,  in  &nt  elemotizinff  with  leid  mma  a  hoi  wqtmm 

■OiM«a  of  purl&ed  tmoe.  ihcn  mixiiif  Um  pfwiveti  ef  Mid  ctectralfaia, 
sod  ftiullf  ■cfMfmtinff  ihc  •^'formed  nydtftted  oxide  of  Itod. 
eit,«44.   SINGLEPHASF.  ALTERNATING-CURRENT  MOTOR;  Be«|o. 
■Btn 


pbaje  indi 


G,  Lunme,  Pittsburg,  Pa. 


Inctwn  motor 


lunrins  o   

portion*,  nvofit  lor  eeM««nc  f^irtioill  in'  sn-ies  Im  startinif  aaid 
in  poralld  for  runnlnt  and  at  the  hxim  time  changliiit  thr  numbrr  of 

mimetic  poVi  produced  hy  said  vindinff.  and  an  jtixiliary  winding 
harms   a   difTrrcnt  time  constant   fiom   that   of  the  main  winding. 

.dwin  E.  Lehr, 
carried  by  tbo 
irindinf  of  a 


kM.  filed  Feb.  jr.  i 


904. 

comi 


A  ainsw- 


•tlpCal.  ELECTRICAL  MEASURING  INSTRUMENT;  Edwin  E 
WUklaabttn,  Pa.    App,  fitod  Nov,  ji,  stos, 

mvnhU  arm  is  coaoectcd  to  cooititolo  tb«     _ 

■mo  tranafDraaer  of  wUch  tlie  prfawwv  oou  !■  MatiMiory  and  in- 
to the  drcobt  M  M  id  TW  ■ftiwi  Odd  awingv  bo- 
livorgsnt  polo  teM  ttf  watk  Aip«  •■  to  fNt  a  CMMiaft  «r 


twMA  dlw^   ,   

■fdformly  sraduated  aeale. 
in,«S4-  ELFCTRir  WAVE  T)F.TECIOR; 

W.   Y.     App.   filed  December 


.      J.  lIurrVT,  Ne*  York. 
l«v  1904.    The  coberef  'ti:h«  coniAinj 
rlcctrodrft  with  immediate  iron  fiuoKa  hi  llie  uitiil  way.  but  iruunted 


fix  !.»!!>■ 
ccutiint  magnetic 
SPARK  COU.; 

S*pt.    26,    IQ04-  Ir 


Ifr    ?>ir   jnfliirtscr    r*i   t\    "pritiR   llW'tof ,    anti   in  a 
rM   ftijiii   M   ]i<Ttr.ancnt  cii^iirt. 
<  ^irti  Irs   I'.         N<"c»  t  n,   P  y  f  .1,'  111*-.   N.   Y  Ap 

d^r  tu  cl'  r.i  ■iwir   I'-f   h^.i'r'ii    zi-Tfr  t    nr.  >■ 


1.  filed 
■  anism 
n  Jion, 


prorided  by  » hich 
For  tills  pMTiM:*r  Ml  r>i-»ii*  ni4i,"i''t  i*  arr:inrr'l  'o  iirrvnit  ihr 
lor  from  making  nir.rr  th;in  one  e-XCur«ioii  at  cacU  i.:tua*.i.'t.. 
MitAji-  ELVrTRICAI.  Hkl :SK  HOLHER;  M..ff*t  St.  CUtr.  Fort  Wayne. 
Ind.  App.  filiM  Mm.  jy.  ifjos-  The  Cisbor^  -.v  holtni  t..  ,i  metallic 
cliji  cr  tertnir-al  to  which  '\'^  alsr.  a"li:hrii  a  -prinR  which  servrt  to 
Itrrji  the  CJirbi'ri  jirr»Hril  j>K*ir.«t  a  flit  -  iTla.r  rn  the  Nrt:*h  lloldcT. 
An  additn>ni!  H;itir-y  «crvc*  t.i  prct«  ili<-  rAthi-'n  liMijfi!-.! ilinal I y  aj^amit 
the  commutator. 

0||,6oi.  PARTV'  TF-T-KPHOVE  LINE:  Edward  A  !'.i:t:[.  DeValb.  III.  App. 
fi\r4  Mar.  17.  1905.  Party  line  5ub»criber\  statinn  havinir  sclectinj 
t'A  ■  !.-!■  I  m;  xnThitiii^ni  Tnc'-.irJiPB  j  rr]r;»-inK  miabii<-I  I-t  rcntoimic  ihe 
aeJeciina  nierhnnifitn  U'l  not  tr-al  tiuuliju-it  vinii  u  s*][i:hirvR  device 
operated  by  the  releuiDg  maffnel  far  opening  the  fcignal  recedring 
dreuit. 

IlLtea.  PARTY  TELEPHONE  LINE;  Edward  A.  BneH.  Pittabinv,  Pa. 
App.  fil«d  May  1 .  ivoS-  A  aabMrriber's  itation  ec]iitpment  incTudlflg 
a  itfnal  recriver,  a  ttcnalinjt  t*wrinoT  r.umuilly  in  operative  rela- 
tion with  the  lifnal  receiver,  and  twiichinfi  oicchAniisi  operated  by 
til*  dgnal  rcoeircr  and  aervinc  to  control  tM  aaaociaiioa  of  Ibe  tele* 


$U,7^t.  INITIATING  API'AKATI  S.  r.<wis  IK  Cc-ak.  Mt.  Holly  Spimra, 
Pa.  Apfi.  tiled  Ajif.  10,  lyiK,  All  iiMii.iiir^  .IrAKTC  having  a  rerolable 
member,  meani  to  revolve  tlic  (,.i;iir,  :i  r.,:i^  i...  hick  and  prcdeterioiae 
the  extent  of  rotation  thereof,  r]ectric  lamps  on  opposite  lidea  of  aaid 
revnl-.ifjlr  mrmbrr  siKCrtstvely  duplaycil  by  the  rotation  thereof,  0 
lourcr  of  enefjy,  and  omnrcti       iiichiding  the  aamc  with  said  laiopL 

ai»,7;H.  INIjUCIION  MOTOH  CONTROL;  Albert  H.  Armatroof. 
Schenectady.  N.  Y.  App.  hltil  Tunc  I9«3-  In  wtmhination  wiia 
a  vehicle,  a  plurality  01  i  11 4  net  ion  inolon  mechanically  connected  to 
the  driving  wbeela  of  laid  vehicle,  means  under  the  control  of  the 
motormjin  fi>f  cii:iironiii£  tmii  m-'itor*  airouUaneuualy  and  mraiif  kir 
adjustinj;  the  relative  (liniurt  oi  ^ald  reotor». 

8ii.yso.  ELECTRODF.POSITION;  \MllllaiB  C.  AratM.  Scbeoe<t*dy.  N. 
Y.  App.  filed  July  25,  1904.  Tb«  procea*  of  electroplatings  wfaicb 
eontiits  in  paailnjir  an  alternating  current  tbrough  an  aqueotia  aolutlon 
of  pUtioura  by  means  of  anitabtc  cktrodea.  tbtrcby  dipiioing  platinum 
from  the  tolation. 

Six,766.  SYSTEM  OP  MOTOR  CONTROL;  Fred  &  Cei«r.  Scheneaadr. 
H.  Y*  App.  &led  Oct.  I,  1904.  The  cooirotlcr  orm  on  ea^  car  to 
flpmtod  f(f  o  Mgment  gnu-  baring  a  naatl  are  of  ttoremcnt  Two 
trato  p4pc»  cootrol  •eparane  cyliooen  having  link  connrctiotit  wlib 
aaW  ffcor  whereby  tbc  arm  can  be  nored  to  any  pofitRw  by  eatibllit 
mg  ft  ptopcr  remioo  of  pit  wrn  in  the  two  trofa  pipea. 

aii.77J.  UNIVBItaAI.  MOLDING  BOX;  Jobs  U  GkMon,  Boatoa,  M«nl 

verse  aoUBnc  strip*. 

•it.7».  SYSTEM  OP  DISTANT  ELECTRICAL  a>imtOL:  J««l  Ge» 
Bsrro*,  Lrna,  Usss.  App.  Sled  Scpc  14,  1004.  A  motor  at  Ibt 
distnt  pout  has  differenlisi  field  wndfaigs  witk  ■  gooumb  caaacB- 
tien  ibroagb  die  anBsian  Icadtaff  M  a  i«M  loane  e(  poieniial.  Xha 
tsM  IcnniBab  eta  b*  caamend  to  on«  or  aaolkor  cimli  by  a  rahr 
so  as  10  coalrol  ihe  direclioa  of  tbe  aiotor  snd  novc  s  strip  oTer 
contacts  in  one  direction  or  tbc  other.  Tbe  amoant  nf  movrmrnt 
l»  controlled  br  adililioDal  pQol  dmitt, 

Sit.-ai.  DYNAMO  ELECTRIC  MACHINE:  Henrr  G.  Reist.  Schenectady. 
N.  Y.   App.  filed  May  7.  190*.  Tbe  pole  piece  laaiiaatloaa  m  MMval 
with  luts  iia«inc  oiw  strai(ht  and  am  Inclined  side  so  lhat  Ifee  JwbL  ' 
nation*  majr  be  asMinbled  with  tbeir  inclined  aides  in  ahemale  olree- 
tions,  withra  the  contsinina  doretail  groove  of  tbe  field  frsme. 

ttt.Tfi.  WALL  RECEPTACLE:  Howard  R.  Sarnent,  Scbenectadv.  N.  Y. 
App.  filed  Not.  19.  1903.  A  rfctantnlir  porcclatn  block  ia  dianneled 
lo  receive  the  varioui  i<-tNiinAl»  »r.i*  jlair*  unA  hfin  *  cmtrsJ  threaded 
afaell  for  the  reception  l  r  a  ^3^1  [i  cr  connrctioa.  The  block  has  an 
ornamental  braai  corer  witli  :.  snnall  htnifcd  iloor  opfioMte  tbc 
threaded  ihcll. 

8ii.;<)6.  SNAl"  SWITCH:  Howard  H  Smgcn:,  !>ch^ncc!«dy,  N.  V.  App. 
filed  July  5,  ion<  Four  iirc  iLxly  spaced  contact  plates  arc  re- 
spectively y.ndfrd  bv  ridioIU  morablc  MW  vMcIl  «  ptajmai  tv 
cam  ni<-«nii  concrntric  wilhi  the  casing.  Tmt  an  BIMa  b  adiptOd 
to  X  nulclc  return  irovcniT.t. 

8li,»iS.  THKHMO-KLIX'TKIL-  COI.  l'I.K;  Willi.n.  H,  Wri.t-.!.  NVw  YerV. 
K.  y.  filed  June  to,  iii<>s.    'Tbr  hot  fcrnnnaU  nl  a  tbrmo  pile 

are  especially  connected  to  he  detachable  from  their  respcctire 
circuits  so  that  thev  may  be  conveniently  replaced  in  case  they  bum 
out  or  are  dsmsteil  in  any  way. 
»lli.«ss.  AI'TOMATir  CIR(  ITT  BRKAKIST,  SAFETY  APPLIANCE 
FOR  I'SK  IN  I  kOLl.F  V  '.MHF,  SVSTK.MS  FOR  ELECTRIC  TRAC- 
TION; Jitnrn  Carter.  Stalvbrid^e;  Georffe  Hall.  Manchester,  and  Ar- 
thur Pitraons,  Leeds,  England  App.  nlrd  C»ct.  ro.  1904.  The  trOl« 
ley  wite  1*  divided  into  sections  sr.  t  -.rfrious  sections  are  con- 

nected to  a  special  form  of  hanfrer  b-.  .  m,^  i.  hinge  m)  ttui  in  case 
a  section  breaks  and  falls,  tbe  hinge  becomes  eneclire  to  move  a 
switch  am  and  break  Ihe  circuit. 
tli,aj<.  ELECTKICAL  HOSE  SIGNAUNG  APPARATUS:  William 
Fowler.  Colorado  Sprinj*,  Col,  App,  filed  June  14,  wn*  Tti  i.rder 
to  permit  elefric  fcinnals  heinr  Iraiksmlttca  alonje  a  r'  li  iv,  tli- 
lalter  has  a  pair  of  conducting  wires  woven  Into  it  and  piat^i  ^t 
hoaa  coopliacs  are  cffecliK  lo  eatabUak  a  emaplclc  drtiait  throogb 


Digitized  by  CoogI« 
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Sii.Hxr  srtM'vjuT  FOR  rNrA\nK>t  r.sr  i  ancfS;  F)*rn  u  cm 

\'f:U-tt.    .N.    V.      Ap?.    I:k-:i    I.ir     :r.    i.>rn.     A    ^(x^l.^l    fnriii    nt  wall 

receiTC  the  usunl  cifcut!  ■*«tio(        that  l>*rr.i  imriKins  thcrr  'f  n  nv  be 
dircclly  clamped  to  the  metallic  fixtiirrt  of  iKr  ».<.lcn.    Tin-  .mnr. 
licm  b  tflrrward  coTcred  up  hr  a  poiceUin  cover  ptnrc. 
$UM».  NKTHOD  OF  ASCKRTAININ'G  THF.  COMPASS  DIRECTION 
Of  moving  OBJECTS;  isidof  Kit»f*.  Philadelphia.  Pa.    Anp.  filed 


Jan.  15,  190,1- 
pedo,  wnring 


An  «r>|>jratiift  for  drlrrminiiiu  tin-  direction  of  n  to 
pair   of   compis*   nentlrt   on   ihr    lotf.rdn.    iltr  mocr, 
of   uhi-rh   vary   rcaininccs   m    ihr   two  irip-     if   a  Wht-rf'sinne 
from  wbuh  djt;*  the  direction  can  be  calcul^tni      Thr  patentee 
arrmnjres  the-  re«t*taiici?  tirtlaiur!!  in  xKow  llie  direciirm  dirccily  with* 
oiJt  calculatjtMt, 

•llr»j9  KLKCTRU:  RESISTA.VCK  KI.F.MF.NT;  When  I.  MBr«h.  Lake 
Bluff,  111  Ajip.  filed  Mar.  I'/a;,  An  clfsrtrica!  rcstMancr  eleinY-nt 
coatpoicd  of  M  mrtal  all"r  consi»tins[  of  nn».*  of  the  inctals  of  the 
chnmiium  irroup  in  ihr  iMi'i-iritnn  of  th.in  *.u  jirr  crm.   nf  tt^c 

etrmmt.  the  balance  beiDK  formed  by  an  alloy  oii  n»cltrl  and  ci>hali. 
tll,90«.  ELECTRIC  COUPUXG:   ^ohn  J.  D<i»*crt.  New   Y.wfc.  N.  Y. 
App.   filed  Au£-    17,    1904..     A  pair  of  iplit  riiwi  having  opfiauiely 
J-  «fr  pUoed  over  ibe  temtnal  cnda  m  tks  1 — * — ' —  — * 
llw-lYon  by  a  »crew  coupling. 


ttJ^^  SPUT  StBJSVK  CONMECTOR:  John  J.  D«>ert.  New  York. 

H,  Y.    App.  filed  Fell.  0.  1005-    R*'UtM  to  modi f>ca lions  of  thr  coup. 

ling  coirerrd   in   niirober   81 1  .g-.ti.  has  in«  hut    n   tingle  *pl(t  hlceve. 

inatrad  of  two  «<^(iArdir  •Irevrs        in  the  preriom  patent- 
titM-  TROIXEY  .KfcPLACEK;  Kolnrrt  Bamry  IIiMin*.  >i    I^u,*.  Mo. 

Aplt  AJmI  Ang.    14,   1901.     An   invrrtrd    Ir^tufrh   and   chute   i%  bung 

wOVO  Ike  iTDlley  wire  and  JutI  beyond  the  uiu^j  guy  mire,  bo  th»t 

OM  whod  runs  into  the  chute  and  i«.   te|i!.iced   thncti)    in  cu^r  it 

lavw  the  wire. 

Itl.fl*.  DIAL   TkANSMinKK.    Charles    V.  iVarce. 
App.  filed  Sept.   0.  l>r|:tiU  <>(   Jtn  ni'^aratii* 

tioni  with  a  pluraliu   ot  wI'ihIi  lan  'i.-  vt'i' 

trains  by  which  thfv  .irr  rutsted.  hJ^ 


ge&r 
fan* 


.Nrv,    V-.iik.    N  N 
frr  rlrr  ;ilatii:  si. 
-.(1  r! ;.     rr  n  r.t  C'c  !  ■. 

1  If-  f  o  in:i<-cl  I- 


by  »'hlch  their   rulatipit   take*  place  at  a   certain   speed  and 
a  certain  way. 

KLECTRICAI.  MEASURING  INSTRCMENT;  Miurt«  C, 
Jljrpinaki«  New  York.  N,  Y.    App.  Wed  Mar.   ij,  1905.    A  macnet 


glKtricil  Ennh  H«td«r. 


coil  has  an  axially  i'.ipr->'fcd  i--iin:rr  niuiinif  over  a  Jial  tbi 
mid  having  ;i  ^rnjiU  [HTn);itirrit  TTi.iKiirt  wtthm  the  ceil  aiitl  -ictfi!  upon 
thereby,  TJir  tn^gnrl  ittii^rn  in  a  vwiMi*  Hilid  and  can  V-  n-HMrsed 
to  a  var>ini{  decree  *o  ai  to  regulate  the  throw  of  the  |iotr.iir 
aii.oA;.  FJ.Fl  I  RU  (  AR.  I.e-i,  II  Sliltwetl,  Ijl»ev*ond.  \.  I  Aw- 
filed  JiJlv  -  J,  1  J'  t.  Ir.  ordt  r  to  coo',  the  roalar'.,  1 '.^r.t.ti\c<:',  cic  . 
of  a  traiii.  jfjil  it  the  ^aiiiT  uiue  t>  arm  the  cars  in  winter,  the  patenter 
provide*  an  air  ciTi-^t!;iinn  •v^rrm  ihroitgh  ihc  vatimi*  trsiititice  mid 
motor  caaing*,  and  jeadtnK  nir<^ugh  ]he  train. 

flS,9.^.-.  TEI.F.PIIt^NF,  S^'SIFM,  Flmrr  A,  Trr].r„atK.  Cirir^-u.  |lt,  App, 
filed  Se-pt-  Ji.  IQ-'VV  A  i*  Irpboiii--  ir"!  crMiipr ;»i iiv  ii  ttiiihtiniter.  a  re- 
reivrr  -ird  a  switch  hrv.k.  ;ind  mean*  tncluiiir.K  circuit  cijnnrvtiom. 
■wliri«-|iy  (hr  "tnjlcli  hi^ik  whrTi  ir.  one  pOsili'-r  ciriTH-ct*  ■•aid  rccr;ver 
and  tr^i^ftit^ilti-r  iti  closed  tc>c«!  c-trctiilR,  and  »hrti  ui  .^ur-tlirr  (Miiitti«n 
opcrativr  ly  ..ciniiesij  *aid  iranimitter  and  receiver  50  tran*mit  and 
t«cellre  over   the  line. 

fitt.9^4-  TKLEGKAPH  TRANSMITTER;  John  C.  Barclay,  New  York, 
N.  V.  App.  filed  Feb.  27.  ttytt.  A  lete^rapb  Iranunlter  con* 
]i«)ftlng  a  rrvulublr  nMMnted  drum,  a  Utngiittdiiiglly  wnraUe  MO0 
carried  thereby,  radially  arrangod  adJucUnf  annOp  p«iih  plm  oportM 
therebr  for  movfaf  |lw  oM  AM  liwtfhiJroH^  Mu  Ipf  opcrMiiit 
Mid  ariM.  MMM  toMlM  putk  pliii,  Md  mutma  for  raiMtIra 

the  flopt. 

tllMS.  PRINTING  MECHAKlSMt  John  C    Barclay.  New  York.  N.  Y. 
Am.  filed   Mv.  «4.  1905.     An  rtrciric 
BlickenMlerfrr  lypr.  eacrpt  tkat  the  uiual 
wkect  arc  ooolrolM  hf  power  magnets,  and  the 
likevjfc  eootrollcd  by  tclectcr  magncin. 
•ii.9«<.  RELAY:  Johfi  C  Barcltv.  Krw  YoHl  N.  Y. 

A  cnniod  f»  9wMc4  10  rodt  fnl 


11.  1905. 


ic  ivpewriier  of  cavrnlially 
I  bails  which  OCtOttt  riit^jr^ 


WKil  IWU 


bruihn  'utd  tuih  iSwiiiif  novcnwnt  h  pr«4iierd  Sf'i  lc«tr  vftrniii 
bctw«CB  two  clfrtra-maffnets. 
•ti.ait.  SIGXAI.;  I  liirlr*  R.  Donlrr.  I^nur.  Colo.  Aff,.  filrd  Pee. 
■1.  ISO}.  In  onlrr  lo  indicate  vhcD  lh«  wairr  at  a  bridac  or  river 
enuGig  it  dwwtsiwly  hitb,  (lie  iwMfiicc  provida  a  chanifaer  having 
•  HoM  wMak  .«MikNAn  m  cicctri*  itarai  ctrmll  wkm  ndacd  ky 


s^.^tH  rki;t'i.atiun  t>v  electkh   i  crrests  wiiicii  heed 

(ASA  TRIC  ARCS:  Johunci  Hcnb.rB^r.  Li:.!wiK»hafrr.  ja-lhc  Rhine. 
<";crnianv.  Ap5«.  tilrd  Nov.  23,  («'>*  l-i  "ntiT  \<i  i>>i:aiii  llic  liiivan* 
of  a  riioke  coil  aft  ft  fttcaoying  faikUnce  for  arc  Laanpa,  and 
j«t  ilic  *Aiiir  iin»r  avoid  the  toiKs  and  iodBkieficy  caused  ky  a  ckokc 
coil,  thr  [latc-ntee  had  iome  of  his  lamps  lo  lllC  prbMry*  UM  tMM 
m  the  secondary  circuit  of  a  1r«n»foTni<T. 

Hir.ojo.  RAM.   BOND  FOR   STEAM   AND  ELECTRIC  RAILWAYS; 
Frank  C  lloffnan,  Soaervilte,  N.  j.    App..  iilcd  Nor.  w,  1904.  Tlia 


bond  Mnaiinu  to  ouMd  Ikroitib  ■  «Mical  kaktag,  oik  dd*  pf 


.11  i.7iWi,— PyjUrm  of  Mulor  Control, 


oiiicrllaiuoui  detaOa  of  the  inechanicat 
having  McihNttl  pfiani7  windinca. 


teatum  of  an  indixlion  coil 


8ia.ii7.  ELECTRICALLY  ACTUATED  AND  CONTROLLED  SRLF- 
rLAYntG  MUSICAL  INSTRUMENT:  Ccom  H.  DmfIi,  WM 
Onm*.  ]*•  J.  Am>.  tied  Mar.  29.  1904.  A  MctlM-fpR  M  MHB. 
iiana^  driven  hf  aa  riMtrle  molar  and  aelecter  iBand*  arc  c«eH*« 

tQ  dcpret*  leicmrnf  lr»cr»  into  contact  with  the  roll  »o  that  they  aro 

minrn   ti;.   .icjircM  '.hf   Viri'T.is  lif>*  <ii  th'-  itntTtminif 


TKI.rfMONK  TRANSMITIKR  ,\RM,  \Villi.in-  D  GhnrVr. 
Philadrlphii.  I'"  .V^.f  rV-i-.|  M.ir  -,  iijr.r,  C.nitruclijn  <if  a  irlr- 
phone  Arm  l-ivit  K  tAG  idcr.lical  r:.>tiliB*  with  conc;lvc  f.tcf*  whtfit  are; 
aMetitli]i-.J  tMici'tht  r  and  n%  rtr.J  in  t-'iL-h  TrUlt.in.  I  hr  ,(r:ii  bxi  conical 
reccne.  f(ir  ensagetnent  »i(h  the  UKiLat  )  i.lrnj!  ccntt 
»tt,t2t.  r.K.HTMNr.  ,\RRF.STF.R;  William  r.itl.iru,  ThompMOviIle.  Mich. 
Arr  r-^ft^  Mnv  j^,  too;.  A  lightaing  armtcr  having  a  ploraJilir  of 
...r„i„.:.,.,2  Kii:.  or  kiMla  ia  •  iimiti  cirMlt,«iMi  • 
■l..>.s  >..,>,c  .   i-iwdrred  gniiMt  tbmgk  wkUi  Ike  IWlMiantc 

ai«cKarKe  mat    take  place. 

•■a.i4a.  FACSIMII.F.  TKLKCRAPII .  Edward  E.  KleinKbrnidt.  New 
Yorli.  N.  Y.  App,  lile<l  Jan.  18,  1901.  A  ftcikplla  ptintln«  tele- 
grajih  i"  which  .Ininn  at  she  trantmitling  and  r»««iving  Italian  are 
synchrnr^i^iidy  tot.iif-ii.  The  tranamitttng  drum  hat  Ike  uaua)  tin  fptt 
'  with  the  chatai:ter-(  thereon  in  inaoUlinR  paint.  Tke  drums  rottip 
freclv  excrfit  they  are  synchronired  after  every  fourth  letter. 

iia,i64.  (ONTACT  BOX  FOR  ELECTRIC  RAILWAY  SYSTEMS;  Oeo. 
L.  Camphell,  WilHaniport,  Pa.    App.  ilcd,Dee.  jo,  1^04.    fhe  con- 
tract box  baa  a  pair    '  • 
pletc  a  tnagnetic 
cuit  it  effective  to 
lb*  contact  plate. 

•l«,lM.  APPARA  I  I  S    l  i>R   MAGNETIC   SEPARATION  OF  IROM 
ORE;  Guaiaf  Grandal.  Djurakold.  Sweden.    App.  Aled  tttn.  la,  tpag. 

•     ■     Pinldtt  ia  iBd*  M  (towowr  anmtm 
   n*  mah  It  IP 


ttaniport,  ra.  App.  Pica  wee.  jo,  igoa.  ine  con- 
air  of  aoft  iron  rod*  pniitstiiig  dicreui  arktrh  con. 
amii  fnm  ■■  «le«ti»pnggn  M  fka  cpr.  Tkt  cip> 
o  Ttht  a  litpjppkpfkpl  rrai  «kcH  aUck  anigini 

;    lOK  MAGNI 
uwui.  ui»nital.  Djiuakold. 
Tb«  liiinid  caxnriag  ih*  art  pinli 
kdse  h  faitkiMc  aiMiallr  IP  •  i 
diflict       PMiMde  pattldM  tala 


Hiiroja.— RagoialiMi  of  Electric 


wtricfc  Peed  Electric  Area. 


pan  pr  Ik* 


ivberr  they  are  carrier)  l><i»  .•  ie|Mrai«  chmBcl.  tbe  npp  1 
ttlreant  heira  diverleii  for  thiv  i-uti'oie. 

gu.i-i   MAtTNKTU    tiKK    >KI'\R.Mi>K;   ioi«t.if  Grondal.  D|unkolni. 
')i«r.irn.    Api>   lileil  ,1-  I'K'a     .\  'levicc  (i>r  •rparatinit  ore  par- 

ticle* upoiT  ttie  ome  princiit'c  a»  thr  iitn>vr  rxirpt  that  the  arrance- 
mctit  m  the  form  of  a  valve  Ii^mmh  an  rlrttru  rnaj<nel  wjth  annular 
pole  lAcr*  oriranircd  thcrnii. 

gij.i7a,  MACiNF.TIC  SEPARATIOS  Ol  lUtA  i.RE;  . 
DlMnkltai.  Bw«d«».^  App.  filed  I>ec.  .1.  i»oa  I  he 
performattce  of  Wbick  the  machine  rovrttti  hy  Ulr.  i;o  o|n  iale-. 

■IP.IM.  M.\C.VETIC  ORB  SEPARATOR:  r„..i»f  4;.on.|;,I,  l.jor.l 
SMden.  ApN  Mfd  Apr.  J.  IgPfc  The  pr.K«.  m  ih,  pcrforti 
of  wkleh  painrt  Ko.  tiLiri  ■pcratea. 

HIJ.440    ELRTRICALLV.  PROPELLED    VEHICLE:    Ru»ell  Thajer, 
Philailelphia.  Pa.  App.  *M  July  av.  1905.  A  vehicle  havma  rubber  tirea 
and  buili  on  ntolor  car  linea  eaerpj  tjiat  11  ha«  a  •™'5y_P2.''n.'!?^  — " 
be  run  tut       "      "        ^  j— ■— j     »  - 
vhrela  •!« 


tat  t«ronflal. 
pr'tcc— t  in  dio 


Ii  on  ntolor  car  lin«  eacrpi  tliat  n  ha<  a  trolley  pole  and  ma/ 
on  trade  wken.  ^eiJeed.  A  pair  .of  depreiaiUe  «nA 
•i«  paovidcd  for  awblfaig  lb*  irekkic  on  la  and  air  af  Ika 
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Thh  Gas  "  Arc." 

ynm  all  over  the  cotmtir  oooie  repots  of  tin-  ^uccosofti] 
iiieet«flK  by  Ncm*t  lampc  of  the  stiff  nmipetitioti  put  up  by  so- 
called  gas  "arcs  '  for  cumrncrci.tl  liRliliiiK.  1  hat  the  t^mpetition 
of  thi*  type  of  gat  burner  with  clearic  illuininant*  h  serere  iti 
the  majority  of  pbees  cmnnot  he  denied,  and  it  has  pcrhapi  been 
most  keenly  fvli  wh.  rt  t"  .  jias  ".irc"  has  come  into  direct  com- 
pflitiini  with  altcniaiiiiK  Ciirrent  arcs.  A»  is  well  ktiowa,  both 
of  lilts,,  sources  .irc  dL'ftcicflt  witli  fcspect  to  the  pnifortiaii  of 
total  light  thrown  downward  ul  anglt-s  hdotv  (»  dcgs.  from  the 
vertical.  It  is  just  at  ihU  iHjint  thai  the  Nemst  Lttiip  comes 
in  with  il«  Inrgc  pcrci'tiMtsf  <.{  dowiuv.ird  illuminalion.  That 
the  Jramer  does  make  a  good  showing  when  comparison}  «tt  made 
on  the  basis  of  mean  tpiterical  candle-power  canaot  be  denied, 
hilt  Ihf  defect  noted  ha;,  been  11*  imdoing,  excepi  where  elcctric 
ratcA  arc  very  high  and  gas  rates  very  h>w,  when  brought  into' 
competition  twith  Nemat  or  hi^h-cfKciency  incandescent  ligfating 
mui  properly  placed  and  oi|iiip]>ed  ^^  Ith  (  "n-tors.  I(  appears  to 
be  the  Kcmral  cxp^riciue  that  one  j  tjl  -wir  Xeriiii  lamp  Uking 
2f>4  wait»  It  Mr  tn  cnnniiercial  practice  m  replace  tile  ordinary 
foor-bomcr  ga»  "are"  lamp;  and  this  is  confirmed  by  some  re- 
cent tests  which  show  that  the  useful  light  from  a  ilirce-irlowcf 
Nernst  is  ahout  the  same  as  Ih.il  from  a  fonr-hurncr  gas  "alt" 
.\ssummg  the  Nernst  lamp  lo  be  supplied  with  electrical  energy 
at  10  cents  per  kw-hour,  Ihc  ooot  of  operating  the  ihree-«lewer. 

J<M-»»tt  N'crnst  lamp  |,c  2.(1  cents  per  h  i.;r  I"i)ur-hiirner 

Ras  lamps  when  hunnng  at  au  cffvcieJlcy  making  them  compar- 
able with  thrrc-Kiimcr  Nemsi  lampt,  CMMume  ta  the  ndiKi- 
borhood  of  ao  CU.  ft  of  gas  per  hotit,  making  a  cost  of  2.5  cent's 
per  lamp-honr,  with  gas  at  $i.J5  per  thousand  cu.  t'L  With  the 
cost  to  the  user  approxunatcly  the  saniet  tile  eiccliie  ti^t  nat- 
urally has  always  the  preference. 


The  DimiBunoN  or  Maowetic  Flint  ra  IitoDcnoii 

Motors. 

The  article  hy  Messrs.  H.  F.  and  H.  W.  Comteli  appealing  on 
pate  406  of  this  issue  empliasiiet  and  sopporti  the  now  general- 
ly accepted  belief  that  the  flnx  distribnlion  in  an  induction  motor 
IS  sinusoidal,  jjoth  as  to  electrical  time  value  and  as  10  electrical 
sp.^ce  distribnlion,  unless  the  impressed  e.m.f.  differs  appreciably 
from  a  sine  wave  in  form.  From  the  earliest  da.vs  of  the  con- 
strtiction  and  theoretical  analysis  of  the  induction  motor  thtrre 
have  been  some  who  maintained  that  the  magnetic  flux  in  the 
motor  coitld  not  be  sinusoidal,  even  when  the  impressed  e  m.f. 
was  sinusoidal  and  the  windings  of  the  motor  were  completely 
(listribnt.  :  I'l  :  i  \|n  run. : 'al  investigaticm  has,  u.  li.  l.ce,  al- 
ways neg.ilived  Ihis  prt)(Ki$ition.  That  is  to  say,  the  tiunierotit 
experiments  that  have  been  made  during  the  last  fifteen  years 

on  induelion  ttmli  •  .  indicate  thai  the  lltix  tends  to  have  a  sine- 
wive  form  of  space  distribution,  unles.5  the  magnetic  surfaces 
<u<e  very  polar,  or  tlie  impressed  e.m.f.  is  kinky. '  Of  course, 
this  is  a  fortunate  condition  of  affairs  from  all  standpoints,  lie- 
cauae  it  simplifies  everything  connected  with  the  analysis  of 
actions  in  the  induction  motor.  If  we  accept  the  doctrine  sup- 
ported bgr  the  experimenu  described  in  the  attide.  we  find  that 
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the  conclusion  it  in  tine  with  the  great  generalization  that  Na- 
ture loves  simplicity;  or,  ttiat  alifiongh  the  complex  organisin 

or  ori;.!!  i>M;irsii  may  survn<  m  i  iinpctition  with  the  simpler, 
yet  the  uimrcesMirily  complex  urgai^iim  or  organiieauou  lends 
to  tie  tu|ipieneiL  One*  form  of  ibk  tetwralinlion  in  dynanica 
is  called  tlie  principle  of  least  aetioa,  enondatetl  by  Haoiilton. 

^:  illiiuiifs  of  examples  of  ihe  uii'lciicv  of  "avc*  to  the  sinu- 
yo\<\al  lunn  are  preieiticd  (o  our  view.  A  storm  un  the  ocean 
niiMt  wilbiii  iu  tglhm  of  inAttence  waves  of  ever/  imaginabla 
<{«;gree  of  complexity  in  ouilttve,  wfhich  ipread  out  and  radiate 
for  liimdreds  of  miles  in  all  directions.  In  tlie  end,  these  waves, 
as  ocean  swell,  follow  a  simple  sinusoidal  f»irm,  or  losr  all  their 
original  cooipiexiiy.  Similarly,  sound  waves  in  air  which  may 
be  very  complex  near  their  sonrce,  become  smooifaer  at  increa«- 
ing  di^i.iiULs  .iiul  .i|j;sr'  >.i:n.iti:  simple  sinusoidal  fundamental 
tone*,  especially  if  transmitted  through  soKds.  We  iuipre«B  upon 
a  telephone  tnmnnitier,  vocal  somda  of  greet  eomplextty,  and 
the  outpoinR  ilitirir  wnvc*  alon^  the  ciroiit  leaving  the  trans- 
mitter have  a  like  degree  of  complcxuy;  but.  on  a  long  cir- 
cnil»  as  lite  tinives  advance,  the  overtones  die  off,  and  the  wave 
form  tenth  to  the  simply  sinnsoidaL  Wc  impress  upon  the 
sendiitg  end  of  a  long  stibniarine  cable  a  rectangular  altcmaitng- 
ourrent  wave  f'lr.u  jrom  a  battery  and  vibrating  reverser,  At  the 
distar.t  end,  the  arnving  alternating  cnrrent  i»  a  simple  siousoidai 
ctirrent.    Again,  we  impreis  a  eomplcx  alternating  cm.f.  upon 

a  circuit  Or  itit;iiiiin^j  0i>iiM'1cr.thk'  rc:i':t:iiicc.  anil  tht  ciLitcn:  in 
the  circuit  lends  to  become  a  simple  sinusoid.  Possibly  the 
uimiifcH  exphraticii  lor  the  fanxe  group  of  ptumoiMnat  of  wMch 
only  a  few  example*  have  above  been  given,  is  that  of  all  forms 
of  oantinnou«  oscillatory  disturbance,  the  simple  sinusoidal  d!s- 
turbuice  is  the  smoothest,  and  if  as  generally  happens,  the  di>- 
twtance  meets  with  oppoang  rcactiow,  the  reactions  will  be  a 
minimtim  whni  the  distnrbanee  is  sinvaoidaL   If.  for  instance; 

we  advance  along  a  ri<ad  wish  Mils  i  f  llic  ^.mtf  In  Ight  at  iinifi'r:n 
mtenraJs,  the  average  rate  of  continuous  ascent  or  descent  will 
be  m  wlnimtwi  when  the  hills  arc  afcnply  ainusoldal  in  outline. 
If  the  hiUs  are  simply  pyrsntirlal.  with  a  unifnrtn  slope  on  both 
sides,  the  gradient  will  then  be  uniformly  the  same  up  or  down, 
as  the  average  gradient  when  sinusoidal,  but  there  will  be  a  sud- 
den discontiitutly  of  laotioa  on  the  top  of  the  iqpnmidBl  hill,  a 
sudden  reversal  from  ascending  to  descending;  whereas  there 
i»  no  such  discontinuity,  or  sudden  reversal,  on  the  top  of  the 
sinutoidai  bill.  The  effect  of  reactions  on  all  kinds  of  trans- 
miKcd  lylic  distHrbancca  it  ihtis  to  redooe  tbem  to  the'siniiKiUal 

fOilll, 

The  magnet ii  r'l-x  n  t\\f  ■-il<\rt':.  .<<  iv.rii  .r  ,i|ij:i-jr-.  id  li.-  ,i  i-.i-e 
in  point.  The  high  fteijucncy  secondary  current^  produced  by 
any  distortion  in  the  flux  tend  to  ntp press  the  kinhinest  in  the 
wave  form  of  the  rotiitinE  macnetir  (icUl  and  hence  to  slit  at  away 
upper  harmonics.  Not  only  for  king-distance  tran»mi»sion  lines, 
but  also  for  altCRialitig-currcnt  motors  Kciicrall).  the  simple  sine 
wave  trf  ejn.f.  shows  itself  the  simplest,  the  most  eeawwiieal 
and  the  best.   Design  of  alternators  in  recent  years  has  tended 

more  and  more  tii«nril>  tlu-  siiui«i)id;il  etti  f  w.Tve  The  only 
exception  to  the  rule  is  foiuid  in  the  transformers,  which  prefer 
a  peaked  e.m.f.  wave,  becaosc  the  magnetic  density  they  arc 
ilicn  called  upon  to  develop  in  their  cores  i^  somewhat  le-s  than 
Mhen  lite  e.m  f.  is  of  the  ».une  magnitude  by  volttmier  but  ■>  of 
sinusoidal  form.  In  most  cases,  however,  the  preference  of  trans- 
formers in  this  matter  is  overweighted  by  the  preference  of  lines 
and  motors  for  smooth  sine  «'aves. 


The  Unitso  States  Bureau  or  Stanoaros. 

The  Btireau  of  Standard^i  has  recently  issued  its  annual  report. 
The  importance  ol  this  institution  as  a  national  asset  can  scarcely 
be  overestimated,  it  is  the  repository  of  the  National  Lares 
and  IHgnatea,  to  for  as  relates  to  weiCbts,  tneaaures,  medutiicail, 
physical  and  chemical  units.  It  is  not  tcxi  Ttych  to  say  that  all 
of  the  surveys,  measures  and  measuring  instruments  of  the  coun- 
try depend,  either  directly  or  indirectly,  upon  the  standards  kept 
at  the  Bureau,  and  upon  tlie  faithful  comparison  at  the  Bureau 
between  those  standards  and  secondary  standards  or  commereial 
c:i]>i'  :ii  Keneral  distribution.  Talcing,  for  exampli-,  rlrctrual 
eikgineering  applications,  the  niatqr  thousands  of  electric  meters 
on  customer]^  premises  in  the  various  cities  of  tiic  countfy  are 
standardized  and  calibrated  ^.^  crinparisnn  uith  sccorrlar,  'taml- 
ard  instrumaits  in  the  makers"  factories.  These  secondary  stand- 
ards have  always  been  brought  into  consparison  wiHi  the  ttand- 
aids  ktfft  M  the  Bureau,  either  directly,  or  by  indirect  succession. 
Not  only  are  disputes  avoided  and  litigation  minimized  by  refer- 
cncc  to  the  arbitration  of  the  Bureau  in  the  matter  of  wcigllts 
and  measures,  but  there  is  a  vety  great  national  eoanoar  ■■> 
having  the  linal  standards  and  their  comparison  entrusted  to  a 

*inis'*i--  nati  ir..il  E?urc.iii.  iiistr:.i'!  of  ;i.\ni;iK  the  lafvir  of  jjrim^iry 
calibration  to  each  individual  manufacturer,  or  each  individual 
seller. 

If  the  Bureau  bad  not  been  created,  it  would  be  neeesiary 

(■;i!irr  fcir  rach  injlvirjiial  nianuf.iclurer  or  group  of  manufac- 
turers to  maintain  a  separate  series  of  primary  standards  of  meas- 
ure; or  to  depend  upon  foreign  National  Laiwnloriet  far  this 
work.  Although  it  is  manifestly  denirable  that  all  fundamentat 
measures  should  be  conformed  to  those  issued  at  a  single  tn- 
terr.atioii.nl  Bureau,  such  as  the  International  Bureau  of  Weights 
and  Measures  at  Sevres  in  France,  yet  there  is  a  marked  ad- 
vantage and  economy  in  retaining  a  National  Bureau  in  each 

r'v.'.ritn.  iho  <i',i".>  ui  wliiili  in  kn|i  in  i  onfi  iriiiii',  with  ihv  iii- 
tcniational  Bureau  on  the  one  hand,  and  also  to  serve  the  tom- 
mcfclal  iatefcala  of  that  particular  country  oa  the  other.  Other- 
wise, delicate  instruments  wnilrl  V  constantly  p.i:siii^r  to  and 
fro  across  the  ocean,  with  much  unnecessary  ilt^jj  between 
mannfactiirer  and  standardizer.  Not  only  in  its  immediate  service 
is  the  Bureau  a  natkmal  asset  and  tnppoft  «f  iudustnal  precision, 
but  it  has  also  great  vahie  from  an  cdueatfaMial  standpoint. 
Just  35  a  completely  untutored  savage  cannot  be  accurate  in  any 
act  or  statement,  save  by  chance,  so  accuracy  and  precisian  is 
Ihe  most  diaraeterittk  quality  of  the  tnost  advaneed  type  of  man, 
be  his  industry  or  occiip.itii  n  wli.it  it  may.  That  a  country 
maintains  a  Bur«»u  whose  duty  is  accuracy  in  industrial  service, 
necessarily  means  a  nrang  cditcalional  and  dviliamg  iuducnee 
on  the  commmiiiy. 


Titi  Radioactivity  of  Uranium  Compounds. 

The  hypothesis  most  generally  emertained  at  present  eon- 
ccming  the  origin  of  the  enormous  power  of  the  cm.inations  of 
radium  is  that  the  power  is  ultim.-ttely  derived  from  the  breaking 
up  a<i<l  death  of  uranium  rtoms  Uranium  is  the  ttiost  massive 
element  Inwwn  to  chemists,  its  atom  having  nearly  240  times  the 
mass  of  a  hydi«gen  atom.  It  is  supposed  that  Ihe  dynamic 
<ili:ililiiiiim  of  ihesc  massive  atoms  is  uiisiaMr  ami  that  tHcasion- 
aliy  an  atom  disrupts  or  explodes.  The  event  is  oi  extremely 
rare  occurrence,  as  regards  any  small  group  of  atoms;  but  since 

any  apprcciaWe  m.iss  of  the  substance,  s.iy  n  gramme  oe  it. 
has  such  an  enormous  number  of  atoms,  the  event  of  an  c.xplo- 
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sion  is  of  common  occtirrence.  This  may  be  likened  to  the  coti- 
diiim  oi  railroad  accidents  in  the  world  at  large.  The  event 
of  a  fitat  railroad  accident  is  extremely  rare,  and  the  pFubabilitj; 
of  its  occurrence  among  .<  given  <;iiall  (nMp  of  patMagetS  it 
very  small.  Neverihrless,  taking  the  aggregate  vast  nambers  of 
railroad  pa!>scngcrs  in  tlic  cuur»c  of  a  year,  the  total  annual 
Bonlicr  of  fatal  railroad  aoeidcou  ia  rdativdy  large. 

It  wa»  observed  hy  experiinenlalists  that  a  ratisuiiee  which 

nntains  radium  also  contains  uranium,  a;ii!  a  ocrtain  degree  ol 
ftODonianatity  appeared  to  exist  between  them.  According  to 
the  pfCfCDt  provisional  liTpothcsis,  uranioni  will,  in  the  <»nir«e 
ef  littUiniS  of  years,  all  t>e  lost  by  decay  imo  radium,  or  into 
Mbttanecs  that  in  their  turn  give  tit*  to  radium.  Radinm  itself 
ha  but  a  limited  lifetime,  and  breaks  tip  into  other  substances, 
oi  which  helium  is  said  to  be  one.  The  original  stock  of  energy 
rriritaiiHit  i^^  n  massive  atom  of  uranium  is  thus  gradually  disn- 
fated  in  the  series  of  explosions  or  disruptions  ending  io  rela- 
iively  inert  aubetanoes  like  kdiom.  According  to  this  hypothesis 
D'ltiium,  aiifl  pnnihh"  afsn  nthrr  ■iiih-it.mcp'?  of  tiia^sive  atom«.  arc 
very  slowly  undergoing  disaggregation  or  disruption  with  attend- 
Ht  loss  of  energy:  whereas,  aecording  to  the  Laplacias  view  of 

;he  unKt-r^r,  the  procesi-  of  con-MliiJ-itioii  or  .ittK''''K:'itic'n  "f 
siass  is  everywhere  in  progress,  attended  by  kiss  of  radiant  en- 
(fgy.  The  Pldttnttphkul  Magaiine  far  Janvaty.         contains  a 

p»per  by  Pf<->l'.  H,  N".  McC<».v  (.11  the  relation  thr  r.idirv 

activity  asd  composition  of  uranium  compounds,  as  determined 
cstperhnentally  front  five  sampla  of  uraaium  compounds  found  in 
different  parts  of  the  world.  The  result  of  these  meastireinriit>  is 
that  the  radioactivity  of  these  ores  is,  within  1  per  cent, 
profmrtKMial  to  tbe  quantity  of  uraniwi  they  eanlain.  In  pure 
uranium  compctands  the  vedlie  fadioBctivHy  i*  about  four  times 
Itu  than  in  these  ores.  The  resnlU,  however,  fo  to  Support 
the  provisional  theory  that  uranium  it  the  parent  or  aooeitor  of 


SiVDits  IN  Steam  Economy. 
The  valuable  paper  of  Messrs.  Stcvenb  and  Hobart,  which  we 

print  this  week,  may  be  coriMdcrcit  as  si'.pplemcntafy  to  their 
prerioBa  coosideration  of  engine  economies.    In  the  present  rc- 
KBTdi  they  take  up  the  operation  of  the  steam  turbine  under  vari- 
cas  conditions,  and  its  comparative  qualities  as  r<;lat<  <1  tr  tin-  re- 
optocating  engine.  Tbe  results  are  somewhat  at  variance  with 
tte  preoonedved  notions  generally  current  upon  the  subject,  but 
fbty  have  a  direct  practical  value  as  beitlg  based  on  actual  work- 
nif  conditioas.    The  data  for  such  a  compari<%nn  at  the  present 
time  are  necessarily  somewhat  fragmentary  and  require  careful 
rowideration  lO  make  them  useful.    The  authors  have  given 
tfctm,  however,  a  rciri.Trkalilr  analysis,  bringing  out  from  them 
««nM  generalizations  that  arc  most  instructive.  One  of  the  points 
v«iy  dearly  brought  out  is  the  fallacy  in  the  often  repeated  sute- 
TCtnt  that  tile  reciprocating  engine  .suffers  severely  in  economy 
at  light  loads.  A  careful  inspection  of  Figs.  31  and  J2  in  the 
fitttat  paper  sboold-go  far  toward  demonstrating  the  facts  in 
tht  ciit.    W'c  arc  s-<rry  that  the  aut'iors  have  confined  then*- 
Mlvti  to  ihe  Parsons  turbines  in  Iht-se  comparisons,  since  other 
Miinn  designed  along  rather  different  lines  would  show  slightly 
"Sifltttnt  characteristics,  although  perhaps  not  different  enough 
lo  change  the  general  conclusions.   These  fifiiircs  show  clearly 
^tat  we  lave  often  stated,  that  assuming  engines  to  be  designed 
*ith  Tffcrence  to  light-load  efficiency,  their  economy  suffers  very 
'  tiW  or  not  at      within  the  range  of  loads  which  they  would 


in  practice  carr>'.  The  trouble  is  that  most  engine  builders  have 
not  yet  bestirred  themselves  lo  produce  machines  of  the  highest 
economy,  but  have  adhered  to  the  standard  ihies  popular  before 
the  iotioductiott  of  titrhtnes^ 


Another  most  important  matter  here  brought  out  is  the  rela> 
tively  excellent  performatKe  of  turbines  at  moderate  stcan  prcs* 

siirfs  anil  low  superheat.  High  ^teain  pre^'-Tirf  atH  superheat 
are  of  course  always  valitablc,  since  ihey  increase  the  available 
working  range  of  temperature.  Turbines,  ■however,  appear  from 

the  (i.ita  here  assemWct!  tn  h.Tvp  a  hctti-r  tberiri.il  offii-iency  under 
somewhat  adverse  conditions  than  do  the  reciprocating  engines, 
provided  that  these  conditioos  do  not  include  a  poor  vaciumi.  On 

the  o'lit  r  hand,  an  iloigtu-i"  f(     higli  iT(;r.i.iny  seem?  to 

gain  only  in  a  moderate  degree  from  extremely  high  vacua,  the 
propertiottii^  of  the  low  pressure  cylinder  to  ntilise  them  en- 
tailing somewhat  serious  general  losses.  On  the  other  hand,  in- 
creased working  temperature  is  especially  advantageous  to  tbe 
reciprocating  engine,  which  can  in  Ais  way  be  pushed  to  elBcicocy 
•IS  yet  untouched  by  turbines.  No  superheat  over  180'  F.  is  con- 
sidered in  the  present  discussion,  so  that  no  extreme  figures  for 
economy  appear.  In  spite  of  this,  a  figure  of  about  15  lb.  of  steam 
per  ku  hour  is  reached  at  a  little  over  aoo  lb.  pressure  and  180* 
supcilieat  in  engines  of  several  thousand  kilowatts  capacity.  Re- 
cent turbine  guarantees  indicate  that  under  favorable  conditions 
this  economy  can  peihaps  be  dosely  appnnimated.  If  one  can 
;udge  anything  from  guarantees.  a!ways  rather  '.mcertain  guides, 
the  turbine  seems  lo  be  a  close  second  under  ail  ordinary  circum- 
stances. The  daU  available  in  this  country  for  checking  Stevens 

anfl  UnVart*!;  valties  are  very  nie.igre  itrclcpd,  so  that  their  nctual 
figures  must  be  taken  with  some  caution  so  far  as  absolute  values 
are  concerned.  We  know  of  no  American  tests  in  actual  com- 

mcrcial  work  anywhere  near  15  Ih  nf  steam  ficr  kvs'  hour  for 
either  piston  engines  or  turbines.  There  are  alm(Mt  no  turbine 
testa  available^  made  in  regular  commercial  work  save  a  few 
\(ith  apologies  tied  to  their  tails;  and  the  rare  te.sts  made  on 
very  large  piston  engines  in  regular  service  have  shown  nearer 

17  Ih.  Ham  15.   

In  tests  intended  as  guides  to  commercial  practice,  rigorous  ac- 
coi;nt  should  be  taken  of  all  tbe  steam  nsecl  for  the  auxiliaries, 
and  of  the  energy  required  for  superheating.  This  latter  quan- 
tity is  extremely  difficult  to  ascertain  save  in  the  case  of  ao  in- 
dvpendent  fixed  superheater.  In  point  of  fact,  when  all  the  attx- 
iliaries,  steam  and  electric,  arc  taken  iulo  account,  we  very  much 
doubt  whether  in  any  kind  of  direct'Conneetcd  unit  ao  Ik  of  ateam 
per  kw-hoiir  at  the  «wi}chhnr.r<l  is  bettered  save  under  vrr>' 
unusual  circumstances.  That  it  can  be  materially  bettered  admits 
of  no  dnubt.  and  we  have  great  hopes  (he  compelttfon  be- 
twccn  turbines  and  piston  engines  .s  iT  pr"ve  an  active  agent  in 
improvement.  If  Stevens  and  Hobart's  data  are  trustworthy  it 
appears,  as  we  have  been  disposed  to  think,  that  tiie  steam  tur- 
bine is  particularly  in  its  most  ai1\  ■it-.tntre'iiis  field  in  units  of  mod- 
erate size,  with  first-dass  vacuum  and  moderate  conditions  of 
pressure  and  superheat.  When  the  direct-current  turbo-generator 
!akcs  its  proper  pl.tce  in  the  art  it  should  he  able  to  give,  for  in- 
stance, highly  valuable  results  in  plants  oi  moderate  size.  Some 
of  the  best  published  results  from  turbines  have  been  tn  the 
smaller  sizes.  It  would  conscquendy  seem  that  it  wouM  be 
worth  while  to  push  these  machinca  most  actively  in  this  field 
where  these  good  qualities  count  for  most,  althotigh  such  use  is 
less  striking  than  their  adoption  in  the  great  power  Stations  hi 
which  they  have  been  chiefly  exploited  up  to  the  prcaenl. 
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The  Institute  Nominations. 


Much  hilcrcst  is  sIidwh  in  ilii*  iioiiiiiiationi  for  iht  vice-presi- 
dencies and  nianagcr!>hip3  in  the  American  Insliliitc  oi  Electrical 
Engineers.  Several  excdlcnt  names  have  already  been  9ro|mse<l 
from  different  parts  of  the  country  >nd  the  teveral 
brancbes  of  the  profession,  and  while  the  list  is  doubtless  in- 
ecniplele,  the  follnwinjf  may  be  noted:  For  vice-president,  Dr. 
Louis  Belt.  K.  G.  Bantn.  H.  L.  Uolierty,  W.  C.  (.,  i:iilin.  A.  M. 
Hnnt,  11.  H  Hiimphrty,  Dr.  F  A.  C.  Pcrrine,  P.  N  Nunn,  J.  (;. 
White.  For  maii.iRcr  r  C.  R.  Bnrlciiih.  J.  J.  Carty,  Cj.  A.  Damon, 
P.  M.  Lincoln,  C  O.  Poole,  F.  W.  Roller.  Paul  Spencer,  P. 
Torcblo,  P.  H.  Thomas.  Some  of  these  gentlemen  hav«  already 
served  the  rnstiinto ;  others  represent  the  younger  puMic-spirited 
element  from  uliicli  the  -irength  of  such  a  body  must  alwajrs  be 
recruited. 

in  conncctiun  with  the  cimp-Tigii,  no  little  evritcnient  and  in- 
dignation appear*,  to  have  been  aroiisi  .1  :ii  Philadelphia  bar 
the  anonynou*  circulation  of  a  fall  ballot,  headed  by  tlie  name 
of  Dr.  Slieldon,  and  issued  by  a  "Local  Organisation  Campaign 

roinmittec."  The  otVu-er--  of  the  IfX.'il  chapter  have  no  knowl- 
<(lge  of  the  matter,  as  a  tmdy,  and  the  extraordinary  thing  is 
(hit  the  circular  mailed  with  the  ticket  has  a  "fake"  address, 
theie  hcing  no  snch  street  number  iit  fhv  <itv,  it  is  said,  as  that 
givm  O'l  llie  I'irciilar  It  is  ^'.iii.I  iMin  I'l.ihn  elphia  that  sonic 
fornial  action  is  to  be  taken  by  the  local  membership  condemn- 
ing  this  carious  pTocccding..  One  of  the  alleged  candidates  on 
this  hallo!  has  tclcRraphed  us  .is  follows:  "Use  of  niy  name  un- 
authorized by  me;  I  know  uotlnng  of  the  source  from  which  the 
circular  emanated." 

A  circular  to  the  nienihership  at  larRe  has  been  issued,  advo- 
cating the  candidacy  of  Mr.  V..  W.  Rice,  Jr.,  for  president, 
signed  by  Messrs.  T.  A.  Edison.  Elihu  Thomson  and  F.  P.  Fish. 
A  further  eirctilar  endorsing  the  same  candidacy  hu  been  is* 
sued  by  Mr  rn'iu  |,  Carty,  who  refuses  to  allow  the  use  of  his 
name  as  a  candulate  for  the  office  The  nomination  blanks  have 
to  be  returned  beforr  March  i. 


International  Electrical  Congress  of  St.  Louis. 


Ilic  .ilYair.-.  ui  the  IiUtciiaUuiUil  lUtclrjciil  Congress  f>(  St. 
Louis,  1904.  have  been  finally  closed  and  a  statement  of  the 
Treasurer,  audited  by  the  Audit  Company  of  New  York,  is 
being  forwarded  to  members  of  the  Congress,  which  statement 
Ibows  «  balance  on  h«id  of  $2^6.37-  The  Executive  Commit- 
tee has  directed  that  this  sinn  shall  be  offered  to  the  Library 
of  ilir  \iiieric.in  In-tinite  of  Electrical  Engineers  as  a  fund  in 
perpeuitiv.  the  annual  proceeds  to  be  devoted  to  the  purchase  of 
international  elecleical  literature.  This  condition  was  made  in 
view  oi  the  large  foreign  membership  in  the  Congress — almost 
per  cent 

The  statement  says  that  a  dericit  was  wirded  off  by  the  sale 

of  Tnmtaetions  at  $to  per  set,  the  membership  fees  received 

not  being  suflicienl  to  meet  all  the  expenses  of  the  Congress, 
including  printing  imd  distributing  the  Transadiotis.  When 
the  probability  of  a  deficit  became  evident  a  systematic  canvas- 
was  instituted  for  the  sale  of  TranmcUons,  which  produced 
$a,ti!;8J2.  Part  of  the  bahince  on  hand— about  $500— is  dtie  to 
a  binding  arrangement  whereby  th«  Congress  was  saved  the 
cost  of  deliver>'  of  the  Transactions  of  these  members  who  de- 
sired t<*  have  tin  r  r  s  bound.  The  arrangement  gave  mcin- 
tii'rs  the  advantage  of  edition  co^t  of  binding  which,  with  the 
co<t  of  delivery  added,  was  somewhat  less  than  the  usual  cost  of 
job  binding. 

The  total  membership  in  the  Congress  was  3/)iSB.   The  cost 

of  the  stenographic  repiirt  at  St.  Louis  was  $I,00O.<5:  JsiR-fti 
was  expended  for  postage,  and  $7^1.50  for  distributing  Tron- 
sacticvs  to  members.  The  total  cost  of  delivery  to  members  in 
the  United  Slates  was  about  70  cents  per  set ;  to  members  in 
Etirope  55  cents,  and  to  members  in  Japan.  33  cents.  The  three 
\-olimKS  of  TfMsaetiont  contain  159  papers,  2^44  pages,  6g8  il- 


lustrations in  the  text,  124  lialf-toiies  on  inserted  coated  sheets 
and  three  photogravure  frontispieces.  The  copies  printed  for 
sale  were  exhansted  several  months  ago,  and  the  demand  whidi 
continues  for  the  TrwtatHoin  may  justify  the  Library  of  the 
American  Institute  of  Electrical  Engineers,  as  the  legatee  of  the 
Congress,  to  arrange  for  the  priming  of  a  small  edition  fiem 
the  plates. 


Chicago  Dndaage  C^fial  Power  Offered  for  Sale.  | 

  I 

The  Sanitary  District  of  Chicago,  which  is  devclt>f>ing  a  large  : 
waiter  power  plant  on  the  Chicago  Drainage  Canal  at  Lockpon. 
in.,  according  to  an  announeement  recently  issued  by  Robert 

R.  McCormick.  president  of  the  lirainage  board,  expects  10  bt  , 
(irepared  to  deliver  power  from  its  new  plant  by  Jifl- 
uary  i.  1907,  and  the  trustees  arc  prepared  to  enter  into  contracts 
w  iih  Chicago  or  any  of  the  other  tnnnicipalities  withio  the  limits 
of  the  sanitary  district  for  such  electrical  energy  as  may  be  re- 
quired for  municipal  purpose^  The  estimates  upon  the  cost  of 
generating  and  delivering  this  power  have  been  made  by  the 
engineers  of  the  sanitary  district,  of  which  Mr.  Isham  Randolph 
is  chief  engineer  and  Edward  R.  F.llicott  assistant  engineer,  in 
charge  of  electrical  work  11  i  ](ower  is  offered  to  the  city  oi 
Chicago  for  municipal  purposes  at  a  price  of  $36,40  per  horw- 
powcr  per  year  on  a  basis  of  a4-hanr  service  per  day;  Auiici-  ; 
pating  that  a  muiNcipality  may  not  be  able  to  use  power  2t 
hours  a  day,  another  alternative  pnce  of  %ja  per  horse-power  per 
year  has  bron  nMc!c  on  a  bisi>  of  12  hours'  service  per  day.  the 
trustees  of  the  sanitary  district  endeavoring  to  dispose  of  the 
IM>wer  for  the  remaining  12  hours.  President  McCormick  staft' 
that  the  price  of  $26.40  per  horse-power  per  year  for  2^A\qw 
service  represents  the  true  cost  to  the  Sanitary  district  and  givn 
the  following  itemized  c^iimnte: 

l  iii.tl  rust  iif  drvcl<>)>ttirii1  and  irantmiuion. , ,  Sj,5M,«oo-w 

EzliiMiH  Of  Cm. 

liKcrmt  oil  in*cMflicai  ai  4''   Sl40.ogo.04 

T«\es  on  red  CtlltC  buililiiii;.  ric   r,M«.M 

lV[>rn:iaiiun  On  bll{M(nii!t.  .it   I'v   J,A]O.«0 

Dvpfwialion  on  wairr  vihrcli.  ai  2%   ijBtl.Si 

Dcprrcisiioo  on  Krneraliioi.  .11   1%   1,814.60 

I>rpreciatinn  on  poir  line,  at  i*''r   s.osn.^o 

r>fi>ti'ciatioii  on  uthrr  clrctrical  (|>|nnlu«  »t  J.9SI.1  SJ 

T.it;>l  (incil  <t)ar«f>.   

For  pnnrr  mid  KuH«tati<Mi  labor  ,  ^j,a40.M 

For  rF|K>ir»  lu  ■nacbiin.Tjr  anO  builiJinKS  JjJMi,** 

For  inci4rnta]  cxpenicji  ,   t.*oo.Od 

Operaliaf  Lawrence  Avenue  PiuuriiiB  Station   43.0^.00 

QpcnUnv  3»ib  Street  PwaniM  Smhmi   i;i<>,j8u  uo 

imcrcM  «■  iBvcHiami.  i$A  SL  Suoioa.  «i      .  .   ii.%99  j* 

Tsial  •ocraiiav  eiVMiM  , 

TntJI  co»t  per  year  10  Sanitary  lll.lrict  i.j  ?  :'! 

With  i5,5;cx>  horse-power  delivered  at  the  suh-slanon  the  cost 
per  y  ir  will,  therefore,  be  $2<i.40.  To  avoid  dcbys  :n 
considering  the  application  of  electrical  power  the  following 
data  is  given:  Power  will  be  delivered  to  purchaser^!  at  the  snV 

station  located  at  West  48th  Avenue  and  the  Canal.  The  te- 
sponsihility  and  cost  of  transmission  from  th,tt  point  tnust  be 
-i  iiir-,1  Sv  purchasers,  Power  will  be  nn  .1 -■iri-d  at  tJie  sub-*t.ili""ii 
^uti,  lib  »ard,  assuming  746  watts  a»  a  horse  power.  Alteraaliii(- 
t  urrrnt  of  60  cycles  at  either  ^fioo,  g/oooor  ii^ooo  voltt  will  Ik 
furnished. 

When  the  full  flow  of  water  is  available  in  tiie  Canat  wbidi 
will  probably  he  within  .six  or  seven  years,  the  jiower  can  b* 
increased  to  .u.ooo  horse  power  with  an  additional  outlay 
$450,000,  The  nil'  -t  ■Aill  ilii-i  !  ■  n'  I'.iced  to  $14.97.  .ind  it 
the  intention  of  making  a  provisional  reduction  to  this  fiffu'f 
ill  all  contracts  made  .it  this  time,  to  the  effect  that  all  intuii- 
cipalities  entitled  thereto  may  secure  the  benefit  of  the  poxr 
at  cost  to  the  Sanitary  District. 

N'o  action  has  been  taken  by  any  of  the  offirI:,ls  of  the  cilj 
of  Chicago  toward  accepting  this  oflfer,  althotigli  the  general  its^' 
mcnt  seems  to  be  favorable  to  it.  Mr.  William  Carroll, 
electrician,  has  asked  for  an  appropriation  of  $5100,000  to  ntikf 
the  necessary  changes  to  put  the  city  in  a  position  to  util'" 
this  power.   No  definite  plans,  however,  have  been  worked  of' 
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A  l»ve  ptrt  of  th«  intiiiki|nl  street  lighting  s>«t<m  of  Oiicago 

consists  of  direct  ■  •irri  nt  open  arcs.  Some  of  the  newer  circuits 
arc  alternating  current.  Il  the  city  uses  the  <lrainaf;c  canal 
pott-er,  it  will  be  neccs&ary  either  to  cliangc  the  (Jireti-ciirrciit 
scries  arc  system  to  slternating-current  enclosed  arc*  or  to  in- 
stall altemating-curreut  iMtOrt  at  the  pretent  power  pUnta  lo 
driire  the  preaent  direct*ciineat  ate  machine*.  The  latter  change, 
although  (he  cheapest  one  to  make,  is  not  favored  by  Mr.  Carrolt 
t-ccause  of  its  inefficiency,  .md  the  fact  that  it  «oulJ  continue  in 
operation  a  lot  of  obMplctc  apparatus  which  might  better  l>c 
changed  at  the  start  Mr.  Carroll  estimates  that  the  .-trcct 
lighting  of  Chicago  will  be  suAeient  to  take  the  entire  ontput  of 
ibe  Lockport  plant  even  after  die  fall  flow  of  water  i«  available 
u  ibe  canal  and  die  outpnt  increased  to  31,000-hp. 

ImsDiadi  as  Chicago  newspapers  have  laid  considerable  cni- 
pliasi»  on  fVic  oxvvi'  Htig  cheapness  of  this  power  as  compared  to 
that  supplied  by  the  Chicago  Edison  Company  to  private  con- 
sumers, it  is  interesting  to  note  that  $iO  per  hf>r<.e-power  piT 
jtu,  12  hours  each  day,  amounts  to  6  cents  per  kw-hour.  As 
the  kiad  factor  in  comniereial  lightuig  and  power,  that  is,  the 
ratio  of  the  average  to  the  maxinnun  ■  r  r  1  od  in  a  day, 
is  seldom  better  than  50  per  cent  and  ne-ic.  .uiy  ill*  as  low  as 
10  or  JO  per  cent  i>i  ilu-  m,-i\iniuiii,  it  is  evideni  th,i;  tlr^  cost 
oi  6  cents  per  kw-hour  wouid  be  from  to  6  cents  11  it  were 
applied  to  commercial  work.  To  this  must  be  added  the  cost  of 
opKatHHi,  interest  and  depre«»atkm  on  sub-stations  and  distrib- 
uting  systems  to  that  by  the  time  the  drainage  canal  power  would 
Rct  to  the  consumer  if  used  for  ordinary  commercial  purposes, 
it  would  cost  fully  as  much  as  the  prcvailinif  central  station 
r.ies  in  Chicago.  There  are  plenty  oi'  iit  .i  .r-.  i  iniii  r:i.|  ri.  cen- 
tral station  service  in  Chicago  that  do  nut  pay  mure  tlian  $jo 
tc  |IQ  per  year  per  rated  horse^wer. 


A  Sacoeiafnl  Apprentice  School  in  «n  Electrical 
Factory. 

.\  recent  issue  of  tlK'  Xational  Crt'ii:  Federation  Rnittv  gives 
a  full  account  of  an  address  delivered  by  Mr,  M.  W.  Alexander 
More  the  hfational  Gvic  Federation  dealing  with  the  theoretical 

and  practical  training  of  boys  in  the  West  Lynn  shops  of  the 
General  Electric  Company.    \Vc  present  below  a  brief  abstract 

Tht  apprenticeship  system  was  organized  in  February,  19OJ, 
for  boys  of  at  least  16  years  of  age,  who  had  obtained  a  grammar 
sciiDol  training  and  were  desirous  of  learning  a  trade.  The 
pniod  of  apprenticeship  faists  four  years,  during  which  time 
the  boys  are  taught  the  trades  which  are  practiced  in  the  factory. 
The  aim  is  not  only  to  make  of  these  boys  efficient  machinists  and 
tool  makers,  pattern  ni.iki-r^  ;iiid  ■.-.irpcntcrs,  iron,  ^tt■f'  :ini|  bra^- 
mouldcrs,  instrument  makers  and  electrical  workers,  but  to  de- 
Kkip  a  class  of  artisans  from  whom  can  be  chosen  men  for  the 
hailing  positions  in  the  factory,  for  assistant  foremen,  foremen 
and  RBiter  medumtcs.  It  waa  fonnd  denrafale  to  incorporate 
with  the  npprt  ntircship  system  a  sdiOOl  especially  fitted  for  the 
Mp<1s  of  the  .-ipprenticcs. 

1'  li  ':»oy  receives  three  years  of  instruction.  He  enters  school 
iitcr  he  has  been  an  apprentice  for  about  six  months  and  he 
uradiMtes  from  the  school  several  nmndis  before  he  graduates 
f roBi  hia  ^ptcndceship.  Each  school  year  consists  of  forty  weeks 
«idi  two  MBsions  of  two  and  tme-balf  hours  each  per  week. 
*■  \-uTi<  [i  iri  i  f  tc.icli'iig  is  merely  a  review  of  some  of  the 
?r4mmar  school  work,  but  applied  to  practical  factory  condi- 
tions, E.xperience  has  shown  tliat  it  is  desirable  to  <levi>ic  a 
good  share  of  the  time  to  this  review  and  to  carry  it  back  10  the 
flmtmaiy  stage  of  the  lubjccti 

The  rest  of  the  time  is  devoted  to  stibject'  which  either  have 
■M  been  taught  in  the  grammar  school  at  all  or  have  been 
touched  upon  sn.ly  ii;  n  Ln;ncral  way. 

In  commenting  upon  the  training  obtained  in  grammar  schools. 
Mr.  Alexander  said:  "The  question  will  arise;  Why  shonid  wc, 
uho  have  had  no  pedagogical  training,  attempt  to  review  what 
has  alieidy  been  taught  in  the  public  schools  by  pcdagogieatly 


trained  teachers?  'With  all  due  respect  to  our  public  schools, 
fxcelk-nl  as  they  are  in  the  main— and  noboily  liii-  lui^lier  re- 
gard than  I  for  a  teacher  .iiid  his  efforts  -I  find  from  my  years 
of  experience  that  the  public  schools  fail  to  teach  the  boy  to 
think  for  himself  and  to  think  dearly  and  logically.  The  school 
has  taught  the  boy  a  great  amount  of  knowledge  and  has  com- 
mitted to  his  memory  many  fornni!.-i-,  but  when  it  comes  to 
the  applirat!i)n  of  this  knowledge  mid  n:  ;hfso  formulas  to  prac- 
tical uses,  m.tiiy  a  l»o>  finds  hiin  .'t  M  iik'<l.  1  ll  l  i^'-  he  has 
i:ot  ac(|utred  the  f.-»ciiiiy  <if  indepciulenc  thinking.  Our  review, 
then,  aims  to  instill  in  ihe  boy  the  habit  of  independent  thiliking." 

During  the  first  year  Mnglish  and  mathematics  are  taught, 
one-third  of  the  time  being  devoted  to  the  former  and  twO» 
thirds  lo  the  latter.  I-i  1- i:s;l; -.li,  -iK'Kir.t;  .if  toi  liri,-.il  ;.rms 
is  tirst  taken  up  and  il'.i:n  loUowtd  by  ,>huri  tJicUliuiis  t.spiain- 
ing  technical  processes,  describing  materials  and  their  prop- 
erties and  various  kiiKt»  oi  apparatus.  The  boy,  therefore,  be- 
comes acquainted  in  a  gaieral  way  with  all  the  practical  work, 
ill  the  instriMtiion  in  nuthenatica  only  concrete  examples  are 
given  by  the  teachers,  who  aim  to  lead  the  boy  on  to  inde- 
pendent thinking  and  to  make  him  acquainted  with  the  m  ry  lui  b 
nical  aiithmctic  which  he  may  have  to  use  as  a  shop  foreman. 
It  is  only  a  test  of  the  boy's  memory  when  he  is  aslnd  to  wive 
'3  X  4^0  ^  u,'  but  it  is  an  entirety  different  test  if  the  same  pro1>- 
lem  is  put  In  the  following  manner:  'A  hctory  consists  of  three 
rooms',  each  room  is  lighted  with  twelve  arc  lamps,  each  of 
which  requires  420  watts  of  power.    How  much  horsc-povrcr 

will  have  to  L--  (>;■  >\ nli.  d   ii>:   tin-  oi  -.'.u-  whAr  i';ic".ory 

if  /46  watts  ef|ual  one  horse-power.*'  In  stating  such  a  prob- 
l!.!!!  an  explanation  is  given  in  the  very  briefest  manner  of 
the  meaning  of  'watf  as  a  unit  of  power,  and  also  ^the  !»• 
ture  of  an  are  lamp,  showhig  the  outside  appearance  of  the 
same  and  the  iii-idc  mechani-m 

An  exruuii.jliun  is  held  al  llic  t;id  oi  each  term,  and  only 
those  apprentices  who  obtain  a  percentage  of  60  or  more  are 
allowed  to  advance  to  the  next  school  term.  Some  have  been 
left  behind.  The  knowledge  of  their  bilure,  however,  became 
i|uickly  known  StmMig  their  shopmates  and  had  a  moat  stimulate 
ing  effect  on  the  mental  machinery  of  these  boys.  The  final  ex- 
ainiiiltion  after  t!ii..c  yi.iri  of  scliuollnij  is  j.  competitive  one, 
wherein  everyone  v.lio  obtain^  a  perceiuagc  of  95  or  more  is 
presented  by  the  company  with  a  technical  book  or  a  useful 
working  tool.  The  standing  obtained  in  the  school  is  also  stated 
in  the  'Vcrtificate.of  apprenticeship,"  whicb  ia  given  to  the  boy 
at  Ihe  successful  tennination  of  his  apprenticeship,  together  with 
a  cash  bonus  of  $11x1. 

In  an  apprentice  training  room,  the  equ  piiuMt  cost  about 
$5,000,  and  an  additional  $3,000  will  be  spent  within  the  next 
half  year  for  the  purchase  of  new  machines.  These  machines 
are  a  good  investment  and  can  be  used  anywhere  in  the  fac- 
tory. "The  General  Electrk  ONupany."  If  r.  Alexander  said, 
"does  not  believe  in  letting  anything  go  to  waste.  No  money  is. 
spent  in  a  purely  sentimental  way;  there  is  always  a  straight 
luidiless  liriiprisitioii  ai   0\<:  txittnni  ni  things.    If  that  WCre  llM. 

the  case  I  would  not  care  to  help  in  the  work." 


Printing  Telegraph. 

Three  patents  were  issued  on  February  6  to  Mr.  John  C  Bar- 
day,  assistant  general  manager  and  electrical  engineer  of  the 
Western  I'nir.ri  Ttd^jj;' :tld:  Ci^rniiiriy,  mi  sfpar.itc  Iciitiirf-.  of  bis 
printing  telegraph  :!>y^t«.'tii,  wiiicli  ha.>,  already  been  reierivd  lo  in 
these  columns.  One  covers  a  keyboard  telegraph  transmitter: 
another  relates  to  the  printing  mechanism  of  the  reoeivtng  ap- 
paratus and  tiie  third  has  for  its  subject  a  relay  vacd  in  oomwc* 
tion  with  the  transmitting  apparatus.  The  keyboard  transmitter 
i<!  intended  primarily  for  use  in  eonneclimi  with  Mr.  ^relay's 
paRc-printiiig  telegraph  prmter,  although  it  is  not  limited  to  this 
particular  application. 

The  essential  parts  in  combination  consist  of  several  ad}ii«^ 
able  stops  or  circuit-controlling  devioes>,  adjustably  mounted  on 
a  movable  drum,  and  arranged  to  be  adjusted  in  positioa  ae- 
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conliiic  to  the  character  to  be  f^iuinittied.  The  atops  are  tr- 
ranged  and  act  into  position  by  the  manipulation  of  tiw  keys 

on  the  krylninrr!,  which  is  practically  ^irniltir  in  that  of  the  or- 
dinary typewriter.  The  stops  so  .set  rci)rt!.ciil  ihc  dots,  daslics 
and  spaces  comprising  the  characters  of  the  alphabet  or  code, 
the  next  Mnp  in  the  sequence  u(  operations  being  the  actual 
transmivsion  of  the  chwaetCTS  to  the  line.  One  of  the  prob- 
lems in  developing  instrumetitt  of  this  class  has  been  to  de> 
vise  means  to  secure  uniform  spacing  between  characters.  The 
Inter  "V.,"  fr  r  i:,.c.  in  the  Morse  code  is  represented  by 
unv  ilgt,  wiiiie  the  chasuiKf  li>r  a  jiuragraph  is  fonr  d.i-shcs,  .ind 
that  for  the  numeral  6  is  six  dots.  It  unit  lime  were  allotted 
per  character  it  is  obvious  that  the  spacing  between  characters 
would  vary  inversely  as  their  length.  It  is  neeesKiry  in  instrti- 
ments  of  this  Icind  to  keep  the  space  between  characters  uni* 
form. 

Mr.  Barclay  accomplishes  ihi^  result  in  a  very  iii. m-;  man- 
ner, and  this  i?  one  of  the  objects  of  the  present  invention,  other* 
l»cing,  certain  and  rapid  operation,  e.ise  of  operation,  ease  of  in- 
spection and  keeping  in  order,  and  relative  economy.  The  slops 
may  be  set  either  by  eleetro-mcduiiical  means  or  by  mcdianical 
means.)  The  drawings  ahow  the  apparatus  opetatcd  by  electro- 
magnets, thefe  being  controlled  by  the  depression  of  the  key 
levers  hy  hand.  For  the  piDti-ctiVm  of  the  instrument  the  trans- 
mitter is  not  connected  directly  to  the  line,  but  oiierales  a  relay 
which  repeats  the  signals  into  the  main  circuit.  The  second  pat- 
ent covers  an  improvement  in  the  printing  mechanism  of  the 
page-primios  receiving  apparatus  used  by  Mr.  Barclay 'in  the 
printing  system.  The  type  characters  are  arrange<I  on  the  sur- 
face of  a  wheel,  like  a  ticker  type  wheel,  which  i<i  lyvoivcd  until 
the  desired  character  is  lir,iu^;lit  into  printinK  ji' "-iin mi  ;  the  wheel 
i*  then  moved  forward  into  contact  with  the  paper,  thus  printing 
the  characters  in  sequence. 

It  was  found  that  when  such  printing  mechaniioi  was  operated 
at  high  speed  some  characters  mtsBcd  position.  The  object  of 
Mr,  Barclay's  invention  is  to  prevent  this  missing  of  characters 
and  secure  crrtiinty  and  reliability  of  actioia.  The  relay  de- 
scribed in  the  third  [irittiu  li'  sifinri!  t<i  ciiitrM!  .i  large  niiiii- 
hcr  of  electrical  circutt.s  and  is  particularly  intended  for  use  in 
Mr.  Barclay's  printing  telegraph  system.  It  may  be  cither  of 
the  polar  or  the  neutral  |ype.  The  instrunent  represented  in  the 
drawing  ha<i  an  extension  of  the  armature  lever,  at  the  outer 
end  of  which  is  a  ri'ci!->  A'tiicI',  ciipnsjc'  -i  pin  'in  ,i  r'iol-.(  r  .ir 
drum  placed  vertii.-.iMy  r.-ion  tin-  ti.i^i-  ut  the  inHif.imriU.  Ihe 
hotly  i  f  i!h'  (Iriim  is  ut  ir.s'.il.jtiiig  iiialtT'.;!!.  liiit  ;tir(in(;;i  it,  longi- 
tudinally, are  arranged  contact  pins  which  close  the  various  cir- 
ciiiti  by  coming  iato  contact  with  contact  t'mgers  on  one  aide 
or  the  other  as  the  armature  lever  vibrates.  The  contact  fingers, 
representing  circnit  terminals,  are  arranged  in  two  vertical  rows 
parallel  in  the  .ixis  <■!  the  t!nini.  mi  that  when  the  nmaturc  lever 
is  on  one  side  oik  row  o{  conlait  fingers  is  cuimcclol  in  circuit 
and  with  the  armature  on  the  other  side  the  other  row  is  in 
service  The  pins  project  through  the  roclcer  from  Jnd<  to 
iraiit  The  back  coirtacls  eonstitnte  Ihe  other  tcrmhala  <rf  the 
eircuitf.  In  »  general  way  the  drum  and  its  functions  are  sfani' 
lar  to  those  of  the  electric  railway  car  comrotler  on  a  sm«R  seale. 


conscqacntiy  doing  no  work  whatever.  If  the  inequality  between 
the  wlwcU  it  gnater  than  the  alipwtlie  motor  geared  to  tlie  amaller 


Induction  Motors  for  Traction. 

A  patent  issued  February  6  to  Mr.  A.  H.  Armstrong  discloses 

means  for  mnintainini;  .in  e<]ual  distribution  of  load  between  *  ev- 
er.t!  polyphase  iiidiictiuii  motors  useil  for  railway  work. 

.An  efficient  induction  motor  >-  ■.nl-tantially  a  synchronous 
machine:  that  is,  it  operates  normally  with  a  small  slip.  Conse- 
quently if  the  driving  wheels  of  a  Vdlicle  are  of  unequal  si/c.  due 
to  tmcqnal  wear,  or  if  two  cars  or  tocomotives  with  wheels  of 
different  ihc  are  coupled  together  in  a'  train,  Ihe  synchronous 
characteristic  of  the  motor*  |it  i  lir.cs  an  unequal  distribution  of 
load.  Thus,  for  insianci'.  i'  tl  i-  ir.uiors  oper.nic  at  full  load  with 
a  five  per  cent  slip  an  !  if  'le  driNing  wheel  is  five  per  cert 
smaller  than  another  the  motor  geared  to  the  larger  wheel  may 
be  operating  at  full  load  with  five  per  cent  slip,  while  the  motor 
geared  to  the  amaller  wheel  may  be  running  at  synchronism,  and 


mAGKAM  or  OONMCCItOKS  OP  V0LYPHA8B  BAILWAV  MOfOKS. 

wheel  nny  even  be  operating  as  a  generator,  reluming  power  to 
the  line,  and  thereby  acting  as  a  brake  to  overload  further  the 
other  motors.    The  •inventor  connects  independent  adjusuble 

resistances  in  iseries  with  the  secondary  windings  of  the  several 
motors,  respectively,  as  indicated  in  the  accompanying  illustration. 


Single-Phase  Induction  Motor. 

.\s  is  well  known,  at  or  near  half-speed  a  >iiigle-pha«e  induc- 
tion i-.iiit.ir  l;.!-.  c.  11 -:  iL-ralilc  torque.  The  accompanying  illus- 
tration sliofta  a  sclicilic  pioposed  by  Mr.  D.  G.  I^mme  in  n 
patent  issued  Fehriiar}-  27,  for  bringing  the  rotor  up  to  halt 
Speed  in  order  that  the  machine  may  then  t>e  switched  to  the 
ilmple  single-phaae  connection.  The  main  primaiy  wSmling  ■* 
divided  into  two  groups  of  ooila,  which  are  connected  in  scries 
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in  starting  the  motor  .ind  in  parallel  for  running,  the  current 
being  reversed  in  one  portion  of  the  winding.  The  number 
Ihe  poles  induced  in  the  primary  member  with  the  two  portioa» 
of  the  windings  in  series  is  double  the  ntnuber  corrcspondiiv  ^ 
parallel  connection  of  the  two  portions  of  the  windings.  ^ 
niimliier  nf  the  poles  produceil  by  the  current  in  the  aiuiBi'y 
winding  is  e<tual  to  the  numlK'r  of  poles  due  to  the  currtnl  if' 
the  mam  winding  when  it«  two  puriioii;  arc  connected  in  scries 
The  usual  "phase-splitting"  resistance  is  connected  in  the  auxiliiiT 
starting  circnit. 
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CURRENT  NEWS  AND  NOTES. 


noXOKS  hHOM  GO  I  TISOfiX  -  I'rof,  J  J.  Thomson,  of 
Canil>n<l((<' :  Mr-  OI'»'cr  HcaviMilc.  ni  London;  M.  Heofi  Brc- 
qnml.  pf  Farii,  and  Prof.  P.  Zeeman.  of  Amiterdan,  ivere  made 
bdmnuy  daelan  of  the  Univf  nily  of  GoltNigtn,  on  the  oecadon 
of  the  .dedieatiaa  of  Hie  new  plqr«ical  latemtory. 

LBCTVRB  ON  TELAUTOGRAPH.— lit.  J»iii«  Dixon,  elec- 
trical engineer  of  tbe  Grey  Natfaoat  Tdamograph  Company, 
will  leciiirc  on  tlie  improved  trlantograph  before  the  Electrital 
Engineering  Society  of  Columbia  Umversiiy,  in  room  jpi  of  ihc 
Engineering  Bnii  liiii;.  -'it  S  i  i' ni  .  "ii  M.irrli  7.  An  ;m;t;iti.iii 
to  attend  t»  extended  bv  I'lo  1  ,  n  ly  to  tlw>e  who  arc  interested 
b  the  tnbjcct 


EI.ECTRICITY  VS.  (j.-fS— Gawlinc  or  v;i  "r  lamps  now  in 
use  ni  Memphis,  Tcnn.,  will  give  way  lo  electric  arc  larnp^  iii  a 
«iiort  time.  The  lights  have  not  given  satisfaction  and  etectricify 
will  be  substituted  in  ail  catcs  where  it  is  possible.  The  city  now 
uses  44D  electric  are  lampl,  fieying  $85  a  year  for  cadi  latnpL  It 
is  staled  tbat  in  caie  a  nwnber  of  additional  tain|w  are  tned 
a  rate  of  In  a  year  can  be  secured.  Tbe  city  has  tes  Cn  lamp* 
at  $25/io  a  year  atid  430  (aaoline  lamjia  at  ta4iSo  a  year.  . 

RADIO-TBLEGR.iPII  k.lTBS.-Vlr.  David  J.  Hill.  V.  S. 
minister  at  The  Hague,  reports  that  the  Netherlands  Govem- 

meiit  has  issued  an  order  respecting  the  exchange  of  radio- 
telegraphic  messages,  and  fixing  3  proviiional  tariff  in  regard 
thereto.  The  rate  will  be  10  Dutch  .-,  ni-  ;  ■  r  •.•.unl,  ujih  .1.  niini- 
mnm  of  i  florin,  which  «<|ual  to  40  cents  per  message,  and  in 
addition  a  ih^'a  tax  may  be  atlowod  of  ten  Dntch  cents  per 
word. 


FOH  PUKE  SCIE.\CE.~rhf  canse  of  pure  Kience  has  been 
benefited  by  the  recent  action  of  Mrs.  ICIizabcth  Milbank  .Ander- 
son, of  Kew  York  City,  who  ha*  added  to  a  sum  approximating 
$2.(fCX>jaoo  already  donated  by  her  to  the  institution,  another  gift 
of  $ioot0i»  to  Barnard  College.  Her  latest  donation  is  to  be 
used  for  the  estafafishmcnt  of  a  pure  Kienor  eonne  to  tesd  to 
the  degree  of  ba^oe  of  science.  Two  membeft  of  die  Board 
of  Tniatees,  wHoee  names  art  wiibtidd,  have  oCared  lo  guar- 
antee any  deficit  arising  bf  reaaon  of  expcnditiwea  lor  the  new 
courM  during  the  next  ten  years  to  the  amount  of  $90.aaa 


frfRELESS  l.\  .\IE\/CO.—V.  S.  OmMi\  Kaiser,  of  M3j:at- 
I.iii.  wTirr'- ■  "\\i-i'l;'vs  'clcgraphy  wa^  f>iil  in  jjhIiIk-  -.ci  vici'  nii 
JaiHi.'ir>  I,  lyUi,  iiiij  -^u  4<agcs  are  now  1  vine  m  r-.t  iiiiti  iweived 
for  Gnayamas  and  S  nii.i  i.i  ■,      (■,i;if  irnia,  the  latter 

place  havini;  been,  up  to  said  date,  wiliu  ut  tclii.;r,iphic  communi- 
cation Ili<  tariff  rale  for  a  message  i-  Si  A^.tiirim  i-,;rr«ncy 
for  each  ten  words,  and  10  cents  .'Vmerican  for  each  additional 
word.  It  i*  ti>o  eaily  to  give  an  opmion  as  to  the  success  of  the 
system,  which  con«in«  of  two  plants,  called  the  "Slaby  Arco" 
aifid  Tdefunkca,'*  both  of  whidi  bwe  been  imported  from 
Germany. 

COST  OF  POWER  IS  BUFFALO.— V»»or  Adam  transmh- 
led  to  the  Board  of  Aldermen  rcoently  two  communications 
which  he  had  received  from  prominent  manufactnrers  relating 
lo  the  cost  of  power  in  Bnllala,  It  was  slated  in  one  letter  that 
a  large  Chicago  cMabtishment  which  desired  to  locate  in  the  city 
had  found  tit>on  tnciuiry  that  it  eould  get  an  electric  hp-year  for 
from  $6  to  $8  less  outside  the  citv  than  in  Buffa1<i,  and  that  one 
«mall  city  outside  of  Buffalo  will  in  a  short  time  he  in  p-isition 
1  I  <rniK'.  'I'  ^1  '  ■    'ban  the  minimum  price  in  Buffalo, 

c:.  11  KiiilogK  urott  that  his  firiu  after  a  trial  of  electricity, 
substituted  gas  engines,  electric  energy  having  cost  it  9GB  yer 

horse-iHiwer  psT  year. 


WIRELESS  STATIOX  STARIS.-The  .American  De  F  .r.M 
wireless  telegraph  station  in  Springfield,  Mass.,  was  formally 

Opened  on  February  ij  and  is  now  ready  for  oonunerdal  work. 
A  number  of  eongratnlaloiy  mestages  were  forwarded  at  1 


u  tluck,  the  first  one  biing  from  .May<ir  Dickinson  lo  (iovcrnor 
Cuitd,  as  follows-:  '  1  );i  tin  uhi.spering  unids  I  send  you  r.'-irl'. 
congf jlulaiion»  H(i<>n  liic  auspicious  outlwk  for  your  adminis- 
iration."  The  mast  from  which  the  niess.iges  are  sent  is  210  ft. 
high.  Current  for  operating  the  station  is  securer)  frmii  the  Unit- 
ed Electric  Light  Company.  The  company  h  l^  m  <  ured  dOWH" 
town  ofGcet  in  ibe  Whitney  Building,  from  whicb  mcsmgcs 
will  be  conuannicated  by  tdephooe  to  the  sending  station  on 
ihe  Hill. 

(fj'/i/:; /:  v.V  UEfOlS  OS  C.\\'A:>!.\\  i  Wi^  S  -Cam- 
niander  ispam,  of  Ottawa,  O11I.,  ha;  ■^nUiiulted  a  report  on  the 
opcratiVm  of  the  Govcrmni  r  t  uu  .  'c  ■■  stations  on  the  coasts  of 
the  eastern  provinces.  There  arc  thirteen  stations  in  all,  ten  of 
high  power  and  three  of  low  power.  The  miliul  cost  of  each 
high-power  station  is  |8,5i».  and  of  each  low-power  statiiwi 
OCM.  The  annual  cost  of  maintenance  is  abaut  $1,800  in  each  case. 
Several  Uovemment  vessels  are  also  equipped  with  Marouiii  ap* 
pamtna,  the  cost  being  for  each  ship.  The  adoption  of  (bU 
^tcm  cnabiea  constant  ommmnicalion  to  be  mainlaiaed  all  round 
the  eastern  coasts  from  AMicotti  to  Bdle  Isle»  then  to  Ckpe  If  ay. 
Cape  Rmc^  Sable  Island,  Halifax,  around  the  western  ooaat  of 
Nov»  Sooiia  and  np'  the  Bay  of  Ftmdr  to  St  John.  On  the  oc- 
casion of  the  recent  visit  to  Canada  of  the  battleship  Dominion, 
ihe  Government  stations  were  enabled  lo  communkaic  with  her 
at  a  distance  from  Halifax  of  990  miles. 


OWNERSHIP  AGITATION  EFFECTS.— laaamM  interest 
has  been  aroused  by  the  decline  in  the  value  of  New  York  Gty 
boiids»  tinee  the  municipal  ownership  campaign  began.  Account- 
ants tm.  the  Finance  Department  have  been  tiMking  a  careful  ex- 
amination of  the  records  of  municipal  bond  sales  in  the  last  ten 
years  for  the  purpose  of  analyzing  the  results  of  last  week's  sale, 
when  the  city  secured  an  average  price  of  only  $108.05^  for  $JO,- 
000,000  worth  of  4  per  Cfnt  Ix  nii'i  1  In.  1:  were  the  first  4  per 
cent  b<jnds  that  the  city  has  issued  in  a  i]nsrlcr  of  a  century. 
The  investigation  has  shown  that  in  the  \i  ;its  ].%S,  iSqq,  1900. 
and  1901  the  city  repeatedly  and  almost  coiuinualiy  sold  i'A 
per  cent  bonds  at  prices  materially  higher  than  was  received  last 
week  for  4  per  cents.  The  investigation  alKi  showed  that  oti 
averages  tiic  city  is  paying  to  investors  a  higher  rate  (or  money 
than  it  ever  has  been  obliged  to  pay  siitoe  consolidation,  and 
that  the  rale  is  likely  to  increase,  for,  atthotwh  the  city  is  prohib- 
ited br  law  from  paying  more  than  4  per  cent  on  its  bonds, 
the  price  at  which  these  bonds  will  sell  is  prospeetivdy  drop- 
ping. The  iwveatigatow  lay  that  this  is  due  in  ptit  at  Icaat  to  the 
municipal  ownership  agUaiian  and  Id  the  likdihood  of  many  huge 
issues  being  thrown  on  the  mariiet,  and  therefore  the  city  will  be 
receiving  less  and  less  premium  on  its  issues. 

ELhl'U.iST  POWER  — .\  oirrespondcnl  in  the  ladies 
addresses  the  following  inquiry  to  Ixindon  Enginftring:  "We 
have  a  number  of  elephants  in  the  Stale.  1  propose  10  utilise 
them  in  wOfMtIg' dynamos  for  six  hours  every  day  and  generating 
electricity  lo  store  it  in  batteries  and  use  it  at  night  for  light- 
ing atreets.  I  shall  fed  oibilgcd  if  yon  will  please  give  me  the 
information  required  in  the  statement  aceompaiiying:  i.  How 
many  electrical  units  will  an  elephaM  of  brdinary  aticngth, 
working  six  hours,  praduee?  2.  Cost  of  dynamos  required.  3. 
Coot  of  gear  re^ttired  to  work  it  by  elephants.  4>  Ctost  of  battery 
to  store  the  electricity."  The  jonmal  remarks;  The  raedMaical 
equivalent  of  the  power  of  an  elephant  is  probabb'  knOwn  lO 
India,  Ixil  Inm-  not  been  able  lo  find  it  in  textbooks  published 
here  I'lfiliiiVly,  r.i  compared  with  that  of  a  horse,  it  varies  as 
their  rc-pntivo  wcighlN.  .\  central  station  containing  a  More 
of  eki>li.iii|N  walking  round  like  mill  horses,  or  climbing  ramps 
that  slipped  away  under  their  feel.  wi>iild  he  rather  a  painful 
'.|>evtaclc.  .-\parl  from  this,  however,  we  sec  no  way  in  which 
the  enteriirisiiig  rlcpartment  in  question  could  utilize  llie  source 
of  powi'i  .11  their  <Iispc>«al.  We  do  iioi  suppose  elephants  could 
lie  trained  to  raise  water  in  their  trunks  and  spurt  it  on  a  IVlloii 

wheel :  and  a»  we  have  no  means  of  calculating  the  force  of  a  jet 
of  this  kind,  wc  are  not  able  to  recommend  this  means. 
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THBPT  OF  COPPER  WIRE.— The  extent  to  wlikh  t*e  steal- 
ing of  copper  teligraph  and  telephone  wire  has  devt'opct!  !ii 
this  country  is  indicated  by  the  fact  tlut  more  than  40  wire 
thieva  «re  now  ttrnag  tcnai  in  the  peniientiaiy. 

PROPOSED  MILWAUKEE  UGHTING  COMMISSION.-^ 
Alderman  F.  J.  Stiglbauor,  of  Milwaukee,  Wis.,  is  in  favor  of  the 
creation  01  a  lighMii;  commission  patti-rin'ri  after  tin-  om:  in 
Detroit,  Mjcli,,  and  is  preparing  to  intriiUucc  ^  resolution  pro- 
viding lor  the  appointment  by  the  Mayor  of  five  commission- 
ers to  be  oonfirmed  by  the  Council,  who  are  to  be  given  power 
to  constmct  and  operate  the  proposed  city  plant 

  « 

ILLUMINATIifG  BNGINBERING  SOCIETY.-la  our  itr 
port  of  the  recent  mcetrng  of  the  lUuminattnf  Engineeruqr  So- 
cietXi  throtiKh  a  typographical  error  the  membership  was  stated 
to  be  50,  instead  of  150.  Since  the  meeting  the  enrollment  has 
reached  180,  with  a  iiunijer  i  f  .iHplitatiLniF  yet  to  be  acted  upon. 
Many  of  the  recent  comers  are  from  the  South  and  West,  with 
one  ban  Havana  and  another  from  Wimiipef,  Canada. 


STOCK  FOR  EMPLOYEES.— The  Michigan  State  Telephone 
Cbmpany  has  established  co-operative  relations  between  itself 

and  its  employees  by  issuing  stock  to  the  !.ittcr  '.i|Kin  advantage- 
ous ti-iins.  The  company  obtaincil  an  o;)I;on  un  a  block  of  prc- 
feried  .stOvk  .it  w,  wh:cli  is  7  points  iitidcr  the  market  price. 
Grculars  were  sent  out  to  the  employees,  ollering  from  one  share 
up,  and  $60,000  worth  of  the  stock  was  subscribed  for.  The 
Stock  is  held  by  the  eonqiany  until  paid  for  by  the  employee^  who 
rcceivei  the  dividendsi  and  who  U  credited  wiA  interest  on  the 
money  he  pays  at  the  rate  of  6  per  cent  a  year. 


ELUCTRtClTY  FOR  SOUTHERN  L\DUSTRIES.-.\  num- 
ber of  large  industrial  developments  are  under  way  in  North 
Carolina,  which  it  is  expected  will  greatly  increase  the  dcmajid 
ilgir  electric  eneigy  for  motors.  Among  the  constnners  is  a  new 
cotton  mill  to  be  erected  it  DaUaa^  Gaston  Coaoty,  which  will 
have  5,000  spindles  for  the  maimfactnre  of  yarns.  The  null  was 

opfrat'-'cl  by  ck-clricity  lo  he  sccjrctl  from  either  W.  T.  Lovc,  of 
Spf  i'.i?<  r  Mountriin,  or  the  Citawba  I'owcr  Company.  The  Brown 
Mantifiictiiring  Comp.anv  is  nUo  iii^ta!linp  a  textile  mill,  operat- 
ing 7.860  Spindles  and  300  looms,  the  motive  power  for  which 
wilt  be  electricity.  The  Soudieni  Power  Company  has  secwred 
a  number  of  contracts  for  power  frooi  bHIs  in  and  arooad  Gw- 
tonia,  whidi  will  probably  be  supplied  fmn  new  atatioo  at 
Great  Palls  as  soon  as  it  can  be  eonqtleled. 


GASOLINE  MOTOR  CWi?5.— Southern  Pacific  R.  R.  offi- 
dals  have  recently  tested  a  gasoline  motor  car  on  one  of  the 
eonpany'a  intenutnn  lines  out  of  Los  Aagdka,  and  it  ia  stated 
Oiat  anodier  meter  car  has  been  ordered  It  is  reported  fliat  Salt 

Lake  City  railway  officials  arc  cin^iilering  the  n'c  of  gasoline 
motor  cars  for  use  on  thcit  iuUutbuu  lines.  The  Pennsylvania 
R.  R.  has  been  running  an  experimenul  gasoline-electric  car 
over  its  main  line  and  branches  in  the  ncinity  of  West  Ches- 
ter. Pa.  Two  trips  were  reeently  made  over  the  Pomeroy  k 
Newark  Railroad,  where  the  present  train  acnriee  is  poor,  and 
a  trip  was  made  over  the  Downington  &  Lancaster  Railroad. 
The  J.  G.  Brill  Company  is  building  se^•cral  Strang  gasoline- 
electric  cars,  for  the  Missouri-Kansas  Interurban  Railway  Com- 
pany. 

BRIDGES  FOR  POWER  WlRES.-\a  agreement  has  been 
readied  before  the  Board  of  R«Iw«y  Commissioners,  of  Ottawa, 

Ont.,  between  the  representaUTes  of  the  Ontario  Power  Com- 
pany, of  Niagara  Falls,  and  the  Grand  Trunk  Railway  Com- 
prn'v  with  reference  to  the  carrying  of  the  company's  high-volt- 
age wires  over  the  railway  company's  tracks.  The  power  com- 
pany undertakes  to  ose  light  sted  bridges  for  supporting  the 


wires,  with  a  span  of  56  ft  Over  single  tracks  and  76  it  over 

.]-:ito"..-  trai  ks  Whrrc  tr^rur.ipli  wiri';  ^rc  outside  the  ends  o: 
liic  bridge,  llicy  art:  to  be  protected  by  guaril  wires  with  a  24'.- 
ft.  clearance  from  the  rail  of  the  bridge.  The  Grand  Trunk 
Railway  Company  waives  its  objections  to  the  turning  on  oi 
the  current  immediately,  the  power  company  to  assume  aO  re- 
sponsibility for  accidents.  The  steel  bridges  are  to  be  con- 
structed within  90  days. 


LABORATORY  ]VORK  IX  PENNSYLI'JNIA  STATE 
COLLEGE. — In  the  course  which  is  offered  in  rlcctncal  rngi 
neering  at  the  Pennsylvania  Stale  College  much  cmpbaMs  is 
placed  upon  the  iopoitance  of  laboratory  work  as  an  invaluable 
aid  in  causing  the  student  to  appreciate  the  aignifieaace  of  the 
theory  which  is  obtained  from  textbooks.  Por  four  hours  per 
week  during  two  and  one  lia'.f  semesters,  the  work  includes 
eiectrical  measurements,  study  of  instruments,  testing  of  direct- 
current  machinery,  and  the  first  part  of  the  course  in  alternatinf- 
current  laboratory  work.  During  the  remainder  of  the  ooune. 
which  extends  over  a  total  of  four  seneatets,  four  hours  per 
week  are  devoted  to  the  testing  of  alternating-cnireot  machin- 
ery. The  students  are  required  to  submit,  at  stated  times,  re- 
port* of  the  fxpcriments  performed  in  the  laboratory,  in  ifif 
preparation  oi  whidi  they  display  an  exceptional  amount  of  in. 
terest  Accompanying  the  report  of  each  experiment  are  wdl- 
esecuted  diagrams  showing  the  machine  or  instrument  bdng 
tested  and  its  position  in  the  testing  circnits.  In  connedien 
with  these  diagrams  is  a  complete  description  of  the  object  of 
t!ie  test  and  the  method  of  performing  the  experiment  Tht 
experimental  ohservatioiii  are  recorded  in  neatly  arranged  t.d  V- 
and  plotted  in  the  form  ot  curves,  which  are  then  analyzed  and 
discussed  by  the  student.  The  results  obtained  show  that  the 
labor  and  care  which  are  devoted  to  the  experiments  and  the 
reports  form  one  of  the  most  nseful  parts  of  the  traininir  in 
engineering  which  it  i*  possible  for  the  '■tiirloitt  to  acqniri-  in 
college.  The  laborator>  course  is  given  nr.  ler  llie  direction  of 
Prof.  H.  P.  Wood.  »h  >  ;^  a-i^tod  bv  Dr.  R.  E.  Myer>.  Mr 
A.  R.  Dennington  and  Mr.  £.  E.  Godard.  The  department  ui 
electrical  engineering  is  in  diarge  of  Prof.  J.  Priee  Jackson. 

ELECTRIC  POWER  POR  CANADtAH  CITtES.—ha  'ma- 

esting  ridrirc^s  on  Ontr.rir.'>  water  prAvcr;  attd  their  possibilities 
was  recently'  delivered  at  a  mcctintr  of  the  Bonien  Club,  of  To 
ronto.  Ont.,  by  Hon.  Adam  Beck,  m'  London,  a  member  of  the 
Provincial  Cabinet.  While  refraining  from  giving  any  inklins! 
of  the  possible  trend  of  the  report*  to  be  submitted  to  the  Gov 
emment  shortly  by  the  Hydro-ElectTic  Power  Commission  and 
the  Municipal  Power  Commission,  of  hoth  of  which  bodies  he  it 

a  mcnihrr.  Mr  Rc^-k's  .idilrfs';  \va<.  nevertheless,  considered  .ii 
encouraging  by  those  who  lavi  i  aitioil  on  part  of  the  Omariii 
Government  toward  euntr.d  oi  the  great  natural  sources  of  po«er 
as  Ontario  possesses.  Mr.  Beck  said  the  Government  had  ikn  ytt 
formulated  its  policy  in  regard  to  the  question,  but  taking  as  hii 
authority  statistics  and  facts  which  have  been  made  public,  be 
did  not  hesitate  to  say  that  elcctrie  energy  at  $17  per  hp  y<-ar 
iho'iU  and  would  be  ultimate'y  available  in  Toronto,  proviJod 
tlic  rnunici|);d  authorities  were  ulue  tu  Ihcir  privileges  and  op- 
portuintio  Manitoba,  he  said,  had  already  gone  far  in  devclopini? 
its  water  pr  wers,  and  the  City  of  Winnipeg  had  recently  not  only 
secured  contr  il  of  uiofioo  faorsc-power,  bttt  had  taken  the  dras- 
tic action  of  shutting  out  «  private  power  canqmiqr.  Dealing  iriih 
the  question  of  rates  and  the  possibilities  of  municipal  transtni^ 
sion  and  distrib'.ition  -  if  p:  vM-r,  Mr.  Beck  cited  tlio  cise  of  Gin'V''- 
which  last  year  I'.ad  .1  levciiue  of  Sij.ooo  tium  ij»  waivr  work*, 
electric  light  plant  and  street  railway,  which  might  be  dmiblf  l 
if  the  city  could  purchase  power  to  run  these  utilities  at  hfJ' 
the  present  co.st.  .\  Montreal  company.  Mr.  Beck  stated,  is 
plied  with  energy  from  Shawinigan  Falls.  01  miles  distant,  for 
$iS,  which  is  resold  to  mnsumers  for  about  $75.  Hamilton, 
h.Ts  had  water  power  for  vear^,  is  paying  more  •.ban  Toronto 
or  London  for  its  liRhting,  althouKh  (he  electricity  m  those  ci'.i''- 
is  i;eiieratC'I  by  steam.  Toronto,  he  s.iid.  will  reap  no  advantage 
from  Niagara  encig>-  at  $35,  since  it  can  be  generated  as  cbeapi; 
with  00*1. 
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ASOTHER  ELECTRIC  TUNNEL.— A.  dispatch  irom  Provi- 
daMe  njrs  tbat  the  New  Haven  fiailroad  has  practically  decided 
to  expend  ^paofimo  in  the  oonstnxtion  of  a  tunnel,  two  milea 
lontTp  from  the  Union  Pbisenger  Sution  to  East  Proridencie, 

where  it  -.vi"!  ccnnn-t  with  the  Rf-ti-i-.,  \Vi,.rcester  4c  Fall  Riw 

tracks.    Tlic  uiutivt  [HAvtr  wtU  ckcUKaL 


GOyHRSMENT  OWNERSHIF  OT  TELEfHOS'ES.—JlK 
Ixgnlation  Committee  of  the  Toronto,  Ont ,  City  Council  bas 
neonunendcd  that  the  ooondl  petition  the  Dominion  Parliament 
for  penmssion  to  take  over  the  telcfiihoae  buiuiesii  of  the  province 
and  operate  the  same.  It  i-  -ait!  llml  lln-  C::y  .  f  T  ironto  has 
altvady  lost  a  quarter  uf  a  itiiliiun  duliai^  m  ilic  i>^st  ten  year^i 
by  not  accepting  an  offer  that  was  nia»le  at  that  time  hy  the  Bell 
Coaipany,  and  the  opinion  aeetns  to  prevail  that  the  city  should 
either  go  into  goveniment  ownership  or  make  a  contract  wtA 
the  extttinc  cootpany. 

.V.  f:.  L  A  I'l.  Mfeiit  Blood,  of  the  National  El'ciiic  T  ight 
Association,  spfin  '.cveral  days  in  New  York  last  week  m  con- 
aultation  with  other  officers  of  the  association  regarding  the  de- 
Tdopmeat  of  plaiu  for  the  Atlantic  City  convention  to  be  held 
hi  June.  Althongb  Hbe  pracramme  of  the  meetinf  it  not  oamplete 
as  y«t(  sofBctent  papers  and  reports  have  been  promised  to  assure 
ample  compensation  to  al!  who  are  in  attendance.  A  targe  number 
ut  aiijilicaiiuns  for  assiiiinti-  ;iunihtTship  have  been  rci-<i\(d  in 
the  pa^t  week  or  two  owing  to  the  desire  of  manufacturers  to 
vapgly  cooipMiies  t»  secure  good  locations  for  their  exhftits. 

BUYING  LAND  BY  l»7ie£L£,f5.— Ex-Congressman  Jeffer- 
son M.  Levy,  who  has  just  arrived  in  I^ndon,  bought  property 
in  New  York  City  by  wireless  from  his  cabin  on  the  Kaiser  IVil- 
htlm  der  Grosse  in  midoccan.  Mr.  I^  ^y  the  Mai  li  n  Lane 
property  submitted  to  him  by  a  broker  as  he  was  sailing,  He 
thought  well  of  it,  particniarly  as  be  already  owned  the  adjoining 
buildings,  hut  there  was  not  time  enough  to  arrange  the  terms 
of  the  deal  before  the  next  moniing.  Negotiations  widi  Ur.  Levy 
were  kept  up,  lli>v.e\'"'',  t^rotifili  tin-  ^t:<r^■'■^i  ^'.atinn  at  Nan- 
tucket, atld  later  tiirough  that  at  Sable  lilai^d.  I  ho  last  ex- 
change of  messages  was  effected  in  midocean  thi'niijh  another 
liner,  between  the  big  Kaiser  and  the  shore,  until  all  the  deuils 
of  the  transaction  had  been  arranged. 


GREAT  PALIS  PLANT  NEARLY  COMPLETED.-Thc 
first  of  the  dirce  plants  being  insuNed  by  the  Soutiiem  Pnwer 

Company  at  Great  Falls  on  the  Catawba  River  in  S  .iit*i  Cnir-lnta 
is  Hearing  o-tniplction,  and  the  45,00c  hp  which  will  be  developed 
at  this  plant  will  soon  be  available  for  transnjission.  The  initial 
uisiaUatioii  will  include  six  5,aao-hp  twin  water  turbines  operating 
at  tas  rpiin.  under  a  ys-ft.  bead,  to  which  will  be  added  two  700- 
hp  horizontal  turbines  for  driving  the  excitcr  generators.  The 
water  from  the  tail  race  after  leavinR  the  turbines  is  to  be  turned 
back  into  the  river  led.  The  current  will  be  distributed  over  a 
lection  about  it»  miles  long  by  60  miles  wide.  One  line  will 
run  up  the  river  to  the  Catawba  power  plant,  whence  it  will  be 
transmitted  to  Oiarlotte.  Gastooia,  Rock  Hill  and  other  points. 
Other  main  lines  wDl  be  nn  to  Colwnbia,  Spartanbwg  and  other 
prindpal  nMniifectaring  points  in  Smith  Carolfaia. 


DRAISAOE  CA.W.II.  !-!JlCTRIC  POll  ER  — The  Board  of 
Trustees  of  ihc  Chicago  Drainage  Canal  has  fi.xcd  the  price  for 
electricity  to  municipalities  and  park  boards  within  the  sanitary 
district  at  $36^40  per  bp-year,  which  represents  the  actual  cost 
of  the  power  accoirdiag  to  an  itemized  statement  prepared  by 
the  dniraian  of  the  committee.  The  total  cost  of  development 
and  the  transmission  of  power  is  placed  at  $4O0.«i7-7O.  The 
board  can  deliver  15,500  hp  at  the    t;^  Matif  ii  ;il  W.-;t  Forty- 
eighih  .Xvcnuc  and  the  canal,  and  the  purcha-<erj  will  have  to 
eonvey  the  power  from  the  sub-station.  The  report  of  the  com- 
mitiee  further  says  tbitt  when  the  full  flow  of  water  is  available 
in  die  canal,  which  pmbaUy  will  be  in  six  or  seven  years,  the 
power  can  be  increased  to  31,000  hp  with  an  additional  outlay  of 
%i3axm.   This  would  reduce  the  cost  to  $14.97,   The  drainage 
bsard  will  make  provision  for  stich  reduction  in  all  its  contracts. 


HONORING  FULTON'S  MEMOliy.-lhc  Robert  Fulton 
Memorial  Association,  which  was  organized  recently  to  erect  a 
suiuble  monumait  to  the  investor  of  the  steamboat,  and  possibly 
a  tomb  for  bim,  in  the  centennial  year  of  the  first  sailing  of  the 

C'jrcniunt,  the  pioneer  stcanu  r.  lin-  1  ren  incorporated  at  Albany. 
The  inc.irpijrators  are  S.unucI  L.  Ckiiicns  (Mark  Twain),  R. 
Fulton  Cutting,  Andrew 'F.  Burleigh,  Ge»i  l-  reilri  ick  D,  Grant, 
CoL  H.  O.  S.  Heistand,  United  States  Army,  Hugh  Gordon 
Miller  and  others.  Gen.  Grant  has  consented  to  serve  as  tem- 
porary president  of  the  association,  but  as  he  feels  that  his  mili- 
tary duties  wonTd  prevent  him  from  devoting  as  much  of  his 

time  to  til!"  work  ."i^.  he  WL'uIi!  'i\i'ih  he  lias  aiked  that  Si  tne  <,ii;i' 
else  be  selected  iicniiancsit  president.  Ihc  iiKOiporatOiS  are  uuw 
considering  three  men  of  national  reputation  for  the  office.  It  is 
intended  to  have  the  monument  erected  ou  some  suitable  spot 
overlooking  the  Hudson.  Among  those  appointed  to  serve  on 
the  general  and  executive  committees  of  the  association  are  John 
Jacob  Astor,  William  Bayard  Cutting,  Austen  G.  Fox,  W.  H. 
Fletcher,  Bishop  Coadjutor  Davi<l  ii  Greer,  Gov,  Higgins,  Ad- 
miral (ieorgc  W.  Melville,  John  £.  Parsons,  £.  £.  Olcott, 
George  L.  Kives,  James  Stillinam.  Horace  White  and  George 
Foster  Peabody. 

MUXICIPAI.  LICHTIXG  IN  yERliONT.-The  village  of 
Northfield,  Vi.,  buys  from  private  company  the  electricity  re- 
quired for  lighting  the  streets  and  private  houses.  The  current 

from  the  plant  r.;i  Mad  River  i--  ileiiveret  .'it  the  tra:isfiirr;ier 
house  in  the  viliiigc  ami  thcic  tht  rc3p»>i>»Jbility  «jf  the  clccuic 
company  ends.  The  vill.tgc  owns  the  poles  and  the  street 
lamps,  it  wires  the  stores  and  residences,  makes  all  repairs,  fixes 
the  price  and  eollccts  the  bills.  The  town  originally  owned  its 
plant,  which  was  built  twelve  years  ago,  and  which  with  the  three 
water  powers  purchased  imposed  a  bonded  debt  of  tsofioo  on  the 
village.  In  October,  1904,  the  municipal  plant  w.-.s  humei'.  and 
Messrs.  Moody  &  Almon,  the  owners  of  the  Mad  River  plant, 
were  then  asked  to  supply  energy  temporarily  for  'lighting  pur- 
poses. After  a  trial  of  a  few  weeks  a  contract  was  made  for  a 
year.  The  question  of  reliuiidiqg  the  old  plant  remained  under 
consideration,  but  at  a  spedal  meeting  necnUy  called  to  act  on 
the  matter  it  was  voted  to  renew  the  contract  wlfli  Moody  & 
Almon  for  ten  years  at  $4,500  a  year,  the  company  to  receive  in 
addition  a  percentage  on  all  new  business  added.  The  village 
leases  its  water  power  to  the  Rabidou  Lumber  Company.  A 
steam  plant  has  been  erected  for  use  in  case  of  craetgency,  but 
has  only  been  needed  once  for  a  few  boars. 

METRIC  /  V  XrJV  JERSEY. -In  the  New  Jersey  Legislature 
on  February  14,  the  body  without  a  disseitting  vote  placed  it- 
m1i  lii!  record  a-,  lavcrnu:  \':ic  ii.r^iit;''  by  Congress  of  the  Lit- 
tauer  bill  providing  that  the  metric  system  shall  be  employed  in 
the  transaction  of  the  busing  of  the  United  States  government. 
The  action  of  the  LegislaMre  consisted  of  the  adoption  of  the 
following  Senate  concurrent  resdntion  introdticed  1|y  Mr.  Hutch- 
inson, of  Mercer  Codntv  :  ^Vh<•rl^;^  it  i^  re;.reM  ntrd  th.it  the  bu>!- 
ness  transacted  through  the  Cu"-!"!"  Huu.hc  qs  ihc  United  States 
is  greatly  hampered  and  made  expensive  by  reason  of  the  ne- 
cessity of  the  reduction  to  the  basis  of  the  federal  system  of  in- 
voica  made  utider  the  metric  systems  of  otiier  countries :  and 
Whereat  it  is  deemed  advisable  that  a  common  and  scientific 
system  should  be  used  for  such  transaction  the  world  over; 
and  Whereas  the  Littatier  bill  now  pcfidim;  hei'i.re  the  Cifriimittec 
on  Coinage,  Weights  and  Measures  of  the  House  of  Representa- 
tives provides  for  a  moderate  and  conservative  advance  towards 
the  adoption  of  the  metric  system  in  this  oountiy  by  providing 
that  it  shall  be  employed  in  the  tnnsactioa  of  ttie  government 
business;  therefore,  be  it  hereby  Resolved,  the  House  of  .\S' 
scmbly  concurring.  That  it  is  the  sense  of  the  New  Jersey  Lcg- 
id:!iiire  that  the  Littai  er  f -ll  -h  n-M  'le  ii,i--ved  by  Congress,  .nnd 
tlii'.l  the  Senators  <md  Representatives  iroin  this  State  be  and  arc 
hereby  respectfully  requested  to  support  that  measure;  and. 
further,  be  it  Resolved,  That  a  copy  of  this  concurrent  resolution 
be  scot  to  each  of  the  United  States  Senators  and  Representatives 
in  Congress  from  New  Jersey. 
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CABLE  TO  I'ASAMA  ~  .\  bill  taas  been  inlnducni  innsiding 
for  an  ap|irupriatu>ii  ot  $1,000,000  for  the  COOltnKtioii  at  a  cable 
from  Kt'Y  West,  i-'la..  to  Guantanamo,  Cub*,  and  thenoe  to  the 

canal  /<inc  on  the  isthmus  of  Panama. 


MEXICAX  POn  liR  l'KO}ECrS.—\\uua%  itwa  Uurango, 
United  States  Consul  Lc  Roy  says :  "It  is  reported  that  a  large 
convany.has  been  formed  to  exploit  tbe  extcnahe  water  power 
near  Guineoevi,  unhk  it  to  stipply  with  power  the  camps  at  the 
latter  ptace  and  tt  Parral,  as  well  aa  to  operate  aa  electric  railroad 
between  these  two  camps.  The  details  of  this  orpnicalion  are 
not  known  at  this  pofait,  except  that  it  is  an  American  enterprise." 

SALE  OF  FRANCHISES— -Xhc  Newark,  .\'.  J..  Board  of 
Trade  has  received  a  report  from  the  legislative  cottlfflittee  ol 
the  organization,  whii.li  recommended  the  adoption  of  a  resolu- 
tion  calling  upon  the  Legislature  to  pass  a  law  limiting  all  pub- 
lic ntOities  franchises  to  twenty-five  years.  Thc  resolution  also 
provides  that  such  a  law  should  be  brief  and  set  forth  specifically 
that  at  Ae  expiration  of  the  franchise  period  the  property  owner- 
ship Shan  seveit  lo  ^  nnwicipallty.  and  that  it  shall  dxn  be  sold 
at  nuetion  io  highest  bidder.  The  nsoliition  was  adopted 
by  an  almost  tmanfanoos  vote. 

PKH'ATE  TROLI.I.y  LIXE—U  i^  >iatcil  from  Paterson, 
N.  J.,  that  Mr.  Edward  H.  Harrimaii,  thc  railroad  man,  has 
completed  arrangement «  for  the  construction  ul  a  icu-mile  private 
trolley  line  to  his  new  million-dollar  residence  at  l"ore*t  LiiWc, 
N.  Y.  The  line  will  run  from  the  Newburg  Jimctimi  on  the  Kric 
Railroad  through  Tuxedo,  and  thence  to  Arden  ai«l  the  moun- 
tains above  Greenwood  Lake,  svherc  Mr,  Harriman's  summer 
home  is  to  be  hKatcd.  The  rolling  stock  will  consist  of  two 
pasaei«er  cars,  one  of  which  will  be  a  parlor  car.  It  is  expected 
that  work  on  the  road  will  begm  m  the  ipring. 

(".(/.( /f.u  i-yv  .'-v. -rniu-d  State*  Consul-Geneml  llasoo, 
of  Paris,  repotts  thi;  ilic  •...  tailed  "calcium  steel"  Cs  not  any 
form  of  steel  or  any  ntlii  r  nnt.1l,  hut  a  cer:iiiiic  product,  made 
hy  UakiiiK  in  an  ommi  a  p^i-tc  made  of  finely  pulverized  feldspar, 
sand  am!  Iinie  ni  nitaiii  specified  pr.)fiortioiis  Tlies<'  materials, 
^  being  mixed  with  water  ami  worked  into  a  plastic  pane  reseiii- 
fcling  sculptor's  clay,  and  then  baked,  produce  a  imrirlani  ..r 
earthenware  of  great  hardness  and  durability,  which  resists  c  .r- 
rasion  by  acids,  or  alteration  by  atmospheric  influence,  is  a  poor 
oondnctor  of  Iwat  or  electricity,  has  a  specific  gravity  of  3.3, 
and  it  hi  eolor  a  yellowish  white,  which  may  be  varied  to  any 
desired  tint  br  the  addition  of  metallic  oxides.  By  reason  of 
its  hardness  and  a  certain  tonghness  it  can  he  bored,  mt.  planed 
or  fdbhed-qnalities  which  generaBy  hdong  to  metals  ntbcr 
dian  ceramics.  So  far  aa  can  be  ascertained,  it  has  not  yet  be- 
come an  industrial  product  of  any  great  importance,  althongh 
cheap,  easy  of  manufacture,  tough  and  exceeding  resistance  to 
acids,  moisture  and  other  deteriorating  inBuenees. 

I  liilinSC  IX  V/:iC  i'ORK.— At  a  meetinK  of  the  New 
York  Mo.irrl  .  f  \l<i<  iiiu  ii  .n  February  14.  the  finance  committee 
submittal  A  rrpoii  r.  .  •■■■  i;  a  ri'-.iluti.  n  parsed  by  tin-  H.>.ir..; 
of  Estimate  and  .Vpp. .n-.. uni.  nt  .ippr. .iinaiinR  $10,000  in  .-iddition 
to  the  $600000  appropri.it.  il  la-i  >.ar  for  the  pureliase  of  land 
for  municipal  electric  liKhling  plants.  The  roiiiinillec  Mated  in 
its  report  that  it  was  unable  to  obtain  information  vh<.«nii? 
Ilwt  the  land  was  worth  as  much  as  it  was  proposed  to  pay  for  11 
The  committee  of  engineers  appointed  to  select  site*  and  arrange 
Ibr  the  eonstmetion  of  the  plants,  purchased  sites  for  all  the 
boraught  except  Ridnnond,  and  needed  9i«ooo  more  to  complete 
their  work.  Chief  Engineer  Lewis  said  at  the  time  that,  with  this 
additional  appropriation,  die  eoNwAlec's  work  twmJd  soon  he 
romiiietfd  and  the  city  could  go  ahead  with  the  constraction  of 
the  plants  The  report  of  the  finance  committee  against  the  ap- 
propriation was  adopted  by  a  vote  of  51  to  10^  Involving  a  virtual 

abandonment  of  the  municip.ll  liRhtins  plan.  aS  tilC  |600«00  ap- 
propriai  n  (  iitirely  exhausted  and  tlie  eitgineers  caiinot  Con- 
tinue the  work  for  which  they  were  appointed. 


Electrical  Engineen  of  the  Times.— XLVII. 

M*.  w.  B.  Mnaiu,  JB.  ' 

William  Henry  Merrill,  Jr..  was  bom  January  10^  1868,  at 
Warsaw,  N.  V  ,  and  educated  in  Holdeniess  School,  Plymouth, 
N.  H.,  and  the  Ma^>:u lu:M■u^  iosiituie  of  Technology,  Boston, 
from  wbicli  latter  lu-  graduated  with  thc  class  of  '89.  Upon 
graduation  he  became  connected  u::li  iiinlerw  1  :trrs'  clcctr:c;il 
inspection  work  in  Boston,  and  in  iSijj  went  to  C  liicago,  where 
the  following  year  he  StarMd  in  a  \ery  snia!!  way  what  lias, 
under  his  supervision,  now  grown  to  be  the  Underwriters'  Lab- 
oratories of  the  National  Board  of  Fire  Underwriters,  where 
all  the  testing  of  electrical  and  other  apparatus  for  the  benefit 
of  fire  nndcmnritert  of  the  United  States  is  carried  on,  TIte  his- 
tory of  Mr.  Merrill's  engineering  work  is  practically  identical 
with  the  history  c»f  mderwriters'  hispectian  and  testing  shioe 
that  time. 

Hm  Underwriters*  Laboratories  soon  outgrew  the  cramped 

quarters  in  the  down-town  district  of  Chicago  and  were  moved 
to  a  location  on  East  Twenty-first  Street,  In  1905  a  large 
model  fireproof  buililing  w;i-.  ctectid  ai  East  Ohio  Street  on  thc 
Lake  shore.  The  Viiderw Titers'  Laboratories,  Inc.,  of  which  Mr. 
Merrill  is  llie  secretary,  is  thc  testing  station  of  thc  National 
Board  of  Kirc  Underwriters.  Its  piir|n.se  {•<  to  exaniine  ;oid 
test  all  devices  .,11.;  m.nerial*  affecting  tlie  tire  hazard  'l  lie  prin- 
cipal work  of  this  institution  is  thc  testing  of  fire  cxtinguishiiiK 
and  retarding  devices,  but  an  important  department  is  devote<l  to 
the  testing  of  electrical  fittmgs.  It  is  the  best  equipped  laboratory 
plant  of  the  kind  in  the  worid  and  Is  omstantly  extending  its 
wofic  through  affiliation  tvith  important  insurance  organixa- 


W.  U.  MIBBILL,  IB. 

tions,  manufacturers'  associations,  municipal  departments  and 
manufacturing  companies.  Mr.  Merrill  is  also  secretary  of  the 
National  Fire  Protection  Association,  which  includes  in  its  mem- 
bership all  of  the  insnranc*  boards  and  organizations  in  tiie 
United  States  and  Canada,  as  weU  as  the  American  Institute 
of  Architects,  American  Sodcty  of  Mechanical  Engineer^  Amer- 
ican  W'ater  Works  Association  and  other  natiooal  sodetiea.  It 
e  >ni|.iles  all  of  the  rules  of  die  National  Board  of  Fire  Under- 
■.wiu  i-,  ..  .vcring  fire  protection  subjects  and  is  the  most  impor- 
t.iiit  organisation  enRagrd  in  engineering  work  affecting  the  In- 
surance intere^t^.  He  i>  also  secretary  of  the  committee  of 
consulting  etiKineers  ot  thc  National  Board  of  Fire  Under- 
writers, having  in  charge  for  that  body  thc  engineering  work 
covering  gas,  oil  and  all  hazards  except  electricity.  He  is  chief 
electrician  of  tbe  Electrical  Bureau  of  the  National  Board  of 
Fire  Underwriter s.  Mipervising  the  electrical  inspection  service 
in  twenty  oentr.il  .,v  I  I  I  slates  and  territories  and  having  in 
charge  the  compilation  and  publication  of  the  qual^'^ly  reports 
of  eiectrical  Area  for  the  United  States.  Mr.  .Merrill  is  also 
a  member  of  the  electrical  conunittee  of  the  Underwritctt'  Na- 
tional Beetric  Aasodathm  and  of  the  Nathnnl  Conference  on 
standard  dMng  rules,  which  organiaatiena  have  in  diarge  the 
comptlatkm  of  tbe  NMkmal  Bectrieal  Codc^ 
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'Jhc  District  Supply  System  of  the  North 
Shore  Bkctric  ComiNmy,  Near  Chicago. 

IN  the  »«mmer  of  tgca  Mr.  Samael  InsuU,  president  of  the 
Chicago  Kdison  Coinpuiy,  hegsM  the  acquisition  of  the  vari- 
ous electrical  plants  operating  in  the  ntato  «f  CUcaia» 
haviqg  in  mind  thdr  oonaolidRtioa  nnder  one  managwiMt  and 
die  tcfwratiiii  of  tlie  neectiaiy  currant  in  itationt  of  luflkicat 
sine  10  opente  eeoMoially. 

The  cnmpany  ccsaniiied  10  cany  on  tint  woik  ia  famni  aa  die 
Ifoith  Sfcore  Electric  Company  Mid  haa  tlw  following  «Aeen: 
lir.  'Ftaak  J.  Baker,  vice-presidott  and  general  iBaiagM ;  Mr. 
F.  W.  Insnll.  •ecrciai>  and  traunrer,  and  Mr.  Geoige  H.  Lnfccs. 
general  snpcrintendent. 

Originallr  coiilrolliiig  a  small  part  of  the  north  shore  suburban 
territory,  the  rompany  has  extcixlcj  until  now  it  owns  the  larRest 
syslriii  of  ili-tr>cl,  i>r  vilUi^i-  tn  illapr,  irlc-clrii;  il  ili'.li  ilmlioii  in 
the  MidilK-  \Vi->I,  It  coiitrois  pr;ii;tir^lly  n\\  llii-  ■.ulmrtv.iii  lighting 
around  Oiic.igo,  liy  .'cmK  made  it  pii^sible  to  supply 
electric  light  and  power  to  a  number  of  small  suburban  towns 
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where  a  purely  local  plant  would  not  have  been  able  to  operate 
piflfitaUy. 

Ai  the  Mibttitafl  territory  around  Oiicago  is  certain  to  have  a 
large  and  rapid  growth.  Ugh  standard*  of  construction  have  been 
adhered  to;  mudi  higher,  m  fact,  than  wonid  he  justified  in  rttral 
ranMnunities  where  no  audi  rapid  growth  ia  sore  to  talte  place. 
The  gtneiml  anginaathig  mtthods  are  nMuraUy  those  of  the  CU- 
eago  Edison  and  the  Commonwealth  Oectrie  Gompanica  ogeiat- 
ing  in  ChicaRo.  of  which  Mr.  InsuU  is  president,  but  of  eniw 
many  modifications  have  been  iiiirodnced  in  these  nitthods  to 
suit  them  to  snfaurhan  work  where  the  knd  is  more  seaMeicd  than 
in  the  city. 

The  extent  of  the  compatiy'n  ^y^(l•Ml  c;itt  he  seen  by  the  map, 
Fig  >.  which  shinvs  in  diiiKi ;i:u  l:u-  location  of  this  company's 
gcneratiriK  ^tiilidrii.  siih-st.itinii'i  :inf|  transniivvinri  line-.  It  will 
be  seen  that  the  company's  distrili;;liiig  systems  extend  from  Wau- 
kcgan.  37  miles  north  of  the  husiness  district  of  Chicago,  to  Chi- 
cago Hcaghtt  and  Crete,  about  jo  miles  south.  The  general  plan 


adopted  has  been  to  Iransmit  from  tnc  generating  stations  to  »ub-- 
statioiis  over  tbiec-phaas^  Axgrcle,  10,000-voli,  higli;-tension  lines. 
These  high-tension  lioct  have  been  consinicted  with  the  hltcntion- 
of  raising  the  iroltage  to  aOkMo  when  the  load  uicreases  enough  to- 
neoessitate  it  At  the  various  sdb-stationB  sutic  transformers 
are  phoed,  which  step-down  from  NiiMO  to  a^TOha.  Thehwal- 
distribution  ironi  each  snhnMSon  ia  by  mean  of  a  a40O-va)t|i» 
four-wire,  threeiihaie,  6o<grcle  sytten.  By  this  qrstem  the  aec 
ondarics  of  the  stih-atation  transformers  are  Y-connected.  Be- 
tween the  neutral  point  and  the  outer  wires  i.300  volts  is  obtained» 
and  between  any  two  outer  wires  4.000  vo1t»>  This  gives  s  fhrac- 
pli.isr  ^  rriiil  M  4,000  volts  for  |ii)«or  purposes  add  JiJOI^VOh, 
iitiKlf  citcuits  for  lighting  di'tribiitioii. 

KtlciriiiK  iigain  to  the  m.ip,  I'lu    i,  and  t>c(ti""i'ig  at  tlii'  I'x- 
Irtiiic  iKirlh.  it  i"i  sern  tlial  a  K^^'i'ralinx  station  is  located  at 
Watikegaii.     1 'u   \S  .lukcgan  station  supplies  by  ordinary  .',.K">- 
volt  distribmion  the  li.wns  of  Xorlh  Chicagi).  Lake  Filuff,  RiMidoiil 
and  I.ibcrlyvillc,  liikiiiR  .1  in.ixiiiumi  <ir  peak  load  nt  about  4U0  kw. 
At  Highland  Park  i^  another  generating  station,  the  peak  kiad' 
upon  which  is  about  473  kw.  This  supplies  Highland  Park,  luke 
Forest,  Fort  Sheridan,  Highwood.  Raviiiia  and  Glcncoc.  This 
statioit  is  connected  by  a  transmission  line  to  a  generating  station 
at  Evaiuton.  The  Highland  Park  stalton  is  operated  only  during: 
pprt  of  the  day,  and  it  is  the  imenton  to  do  away  with  the  opna* 
tioa  of  the  steam  plant  there  anjl  make  it  purely  a  suh-etation  a» 
soon  as  possible.  The  company  finds  that  statiom  operated 
cany  a  peak  lo«d  only  are  expenaive  luxuries  and  lo  he  avoided 
as  far  as  possible,  altbou^  it  is  welt  to  keep  the  steam  machtnery 
as  a  reserve  for  use  in  case  of  breakdown.    At  Evanstoii  the 
company  has  two  plants,  from  one  of  which  hot  water  heating  is^ 
supplied.    These  two  jilanls  carry  .t  peak  !v  ad  of  800  kw  and' 
supply  Fvaiiston.  Wilmette,  Grd^s  Pr>int  and  Nilrs  Center  by  a 
2,>K>vidi         ili.-.:iun-    The  Kian.stuii  stali'-iiis  carry  all  of  the 
load  at  I  lighl.iiiil  I'.irk  except  dnrinp  the  peak    It  i'  proposed  to 
build  .1  lr:ln^nli^^i■  111  line  Irmti  HiKlibind  P;irk  to  WankeR.'in  and 
to  erect  a  large  ecunoinieal  generating  station  on  the  lake  shore 
at  W^^nkcKan.    Thus  the  Wankcgan  and  Evanston  plants  wilt 
be  oonnerled  by  transmission  lines  and  it  will  be  possible  lo  carry 
much  of  the  load  of  the  north  shore  suburbs  from  the  Waukegarv 
plant,  although  on  account  of  the  hot  water  heating  hnsincss  in 
Evanston  and  die  large  load  there,  the  gmeratiBg  stations  i» 
Evanston  cannot  be  abandoned. 

From  Evanston  a  transmlsribn  line  nms  to  a  suh^tathm  at 
Fiirk  Ridge,  upon  which  then  is  a  maximiva  famd  of  iso  kw. 
FhMi  diis  anh-alatian  the  suburbs  of  Des  Flaines,  Park  RidgCr 
Edison  Park,  Norwood  Park,  JeflTcnon  Park  and  Bdgebroq|c  ate 
supplied. 

The  licit  neiicratinp;  station  Is  at  Maywood,  where  ,i  new  pl.int 
is  heing  crecn-il,  i\  it  is  in  the  center  of  the  important  suburban 
<li>iri'.'t  (^irccli\  wfsl  of  Cbn'Hjfn  The  trroi'.rnis-iiin  line  wil]  sfKin 
be  completed  between  .Mayvv.„n1  .ind  the  f'.irk  Kn'.Re  «nli  station, 
thus  cnritiecliiiK  M.Tviii-i.;  '.Mtli  l>.„rr-t"ii  T'lc  .\l;r.W"ii<i  -t.-ition 
supplies  Ma\\u«pd,  Riwi  l-Virest,  Harlem.  Meltii^c  I'ark  and  Flm- 
hurst.  all  by  j.,^oo-volt  <listrihntion  except  the  line  to  Klmhurst, 
which  is  o|>erated  at  5.000  volts  with  step-down  transformers  at 
Elmhurst.  reducing  to  2.300  volts.  The  street  lighting  at  Elmhnrsr 
is  by  32-cp  incandescent  lamps  supplied  from  a  low-tension,  mul- 
tiple dislribtilion,  the  street  lighting  transmission  line  being 
switched  on  and  off  at  the  power  station  at  Maywood.  The  peak 
toad  on  Maywood  n  ahoot  qo  kw,  but  this  doea  not  hidude  the 
power  to  be  supplied  front  there  over  (he  transmisrion  Hne  to 
La  Grange. 

Frani  Maywood  to  La  Grange  is  a  louooo-voh  transnrissian  Wat, 
recently  constructed  for  the  purpose  of  making  it  possible  to  ehttt 
down  the  steam  plant  of  the  tji  Grange  Service  Cbmpany  and 
operate  it  as  a  snh-station.  This  is  another  combined  water  and 
Hghting  plant  Centiii'iiKjl  prmp*  w'-li  \iriM-;i:  luifts  built  by 
the  Byron-Jadfson  M.-ieliine  Works  in  ,San  l-rancisio  will  be  ii^rd 
for  this  piimpin?  These  pnmps  have  been  extensivrlv  r.sr'i  for 
the  pnmpinif  of  irrixalion  writer  :<nd  in  mines,  operating  axainsl 
very  IiikIi  heads,  ill  California.  The  peak  lo.id  at  I-1  Grange 
is  about  250  kw.  From  this  snh-station  La  Grange.  La  Grange 
Park.  Grossdale  and  West  Grossdale  are  supplied  by  2,.100-volt 
lines.    From  La  Grange  to  Blue  Island  there  is  a  long  stretch 


^  jd  by  Google 


ELECTRICAL  WORLD. 


VoL.XLVII.Na& 


of  ootmtrjr  coataininB  no  nlntrlHii  towni  of  wxuh 
ProbtMy  MMie  day  a  tfantmittioa  Um  win  be  boill 
Ae  foudicrn  snboiln  with  La  Grange 

At  the  present  time  there  is  a  combincti  electric  light  mud  water 

punipiiig  plant  at  Harvey  and  an  eleclrif  liuht  plant  at  Giicago 
Heights.  These  t«<i  towns  arc-  i  mii:h  irttil  hy  .1  tiaiismi-ision  line 
and  one  or  both  stalions  operated  as  suits  tlic  ompanj's  con- 
venience. The  heaviest  1'M<1  i>  at  CliieaK"  Iiei){ht<.  lint  it  is 
ncfessary  to  operate  the  Har\cy  steam  plant  ci in(iii'.:iiii-.ly  at 
present  on  account  of  tlie  water  painpini;.  It  i>  now  proposed  to 
hnild  a  steam  plui:[  ,-it  Filue  Island  lui  !hi-  Calmnet  River.  This 
wiJI  he  .1  ilc.im  tnrhinc  cundcnsing  plant  dI  ROnd  M/e,  for  ^>np- 
plyitiK  Chicago  llciuhts  and  Harvey,  and  aiso  fnniishing  energy 
10  the  Cblcaco  &  Southern  Traction  Cotnpanj  .  which  now  con- 
trab  the  electric  railway  line  from  Harvey  to  Sixty-third  Street, 
CMcagOi  and  it  coiMlmctioB  tenth  bom  Harvqr  through  Cbkago 
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Heighu  10  Kankalcee.  From  Harvqr  the  townt  of  Ttaomitan, 
HoQWwood  and  Floumoor  sre  anpplicd  at  ajoo  volt*,  and  frocn 
adeago  Heighti  ajoo^i  lines  are  ran  to  Sttger  and  Crete. 
the  pcalc  load  at  Hanrey  it  ifo  Inr,  and  diat  at  Oncaao 

400  kw.  From  this  tnap  and  deacription  it  it  aeen  that  tlia  eom- 
pany  supplies  a  very  large  territory,  afld  that  when  the  tram- 
miuion  lines  which  it  is  proposed  to  coiutmct  inunediately  are 
completed,  the  generating  stations  will  be  so  interconnected  that 

ihe  loiir;  i.iii  Ik-  di'trihnted  helweeii  ihem  in  ;ni  ii-onorniral 
manner,  and  the  po^^ihilities  oi  mtcrriiption  !■ '  service  reduced 
to  a  minimum. 

Fir.  2  shows  the  slan'lanl  juile  line  c  mstnietion  used  lor  the 
IukIi  tension  lines  connecting  gencratinn  an;l  snli->'..iii'  ns.  As 
beiore  explained,  these  tmcs  are  now  operated  at  iu,ouo  volu 
with  the  idea  of  increasing  this  voltage  uhimately  to  Mfioo  volt*. 
As  all  the  details  of  construction  arc  specified  on  the  drawing, 
very  little  explanation  is  necessary.  The  insulators  arc  porcelain, 
Locke  N'o.  406A,  on  the  line  which  i«  now  being  constructed. 
These  are  larger  than  many  that  are  comnionl>  used  on  xfiOih 
volt  linei,  10  that  there  it  a  good  (actor  of  safety.  The  lower 
Croat  arm  carriet  iotir  tdephone  wiica.  Atthovgb  theie  pole 
linct  are  comtmcted  for  ttm  transniaiian  dicirits,  oo!^  one 
drcnit  haa  hecn  placed  on  aity  of  dma  lo  far.  The  onHnaiy 
length  of  pole  in  the  ceeMfy  to  49  ft  TMa  lengtt  ii,  of  cowm, 
varied  to  tint  eonditioni.  Thir^lhre-ft.  poles  would  do  ordi- 
narily  in  tlie  country  but  fur  the  fact  that  most  of  the  company's 
trartsmisiion  lines  have  also  j,ioo-v<dt  distribtitins  circuits  on 
lower  cross  arms.  The  smallest  win;  that  will  he  usci  on  trans- 
niissi<,i:  lines  in  the  future  is  N'o  .1  hard-drawn  cupper,  this 
minimum  -.t/c  N  itig  u4<d  to  secure  mechanical  'fttren(lh.'  The 
teIe|ph'Mie  Imcs  are  No.  tj  hard-drawn  copper. 

Fijt  (  shows  the  standard  transmission  line  construction  at  a 
transposition.  The  lell^lhone  line  is  transposed  every  five  poles 
on  Lodce  No.  7  insulators. 

Fig.  4  shows  the  standard  construction  at  corners  for  the  trans, 
mission  and  telephone  lines. 

The  present  linct  arc  mainly  located  on  highways  for  which 
franchitca  had  to  be  aeoired  at  well  at  the  oornent  of  the  prop- 
erty  ownera  aJong  the  route.  In  a  few  placci  the  company  has 
porehaied  eontcni  to  set  polct  on  private  property.  After  con- 
iMcraUc  experience  with  tite  right-of-way  <|neatioii.  the  company 


haa  cone  to  the  oondniioa  that  in  general  it  it  better  to  aanire 
private  r^-o^«ayi  raSur  dnn  hottd  on  the  highway.  * 

The  general  plan  of  operation  it  to  keep  the  2,joo-Toit  bna-bnr 
voltage  constant  at  the  sub-stations  and  to  regulate  the  variout 
single-phase  lighting  feeders  with  C  R  regulators,  by  which 
the  voltage  can  be  raised  or  lowered  U  per  cent. 

No  fuses  arc  used  "i  the  J.joo-vok  <iisti  ibuimg  circuits  save 
at  the  transformer  terminals.  Automatic  circuit-breakers  are 
provided  on  fccilers  at  sidi  stations.  No  time  limits  arc  placed 
on  automatic  circuit-hrcakcrs  at  .sub-stations,  but  a  time  limit 
drvuT  is  useil  on  tho-.c  :,t  Rencrating  stations  so  as  to  give  the 
circuit-breaker  on  .or.  "l  e  l.  r  time  lo  act  before  that  at  the  gen- 
erating station  will  open  and  so  prevent  opening  the  station  cir- 
cuit-breaker in  ca^e  uf  a  heavy  short-circuit  on  one  feeder.  1  he 
switch  used  on  all  4,ocio-3,joo-volt  drcuits  is  the  type  K3  oil 
switch  of  the  General  Electric  Company. 

The  logooo-volt  traatmiiaioa  lines  oBtgoing  from  power  ata- 
tiooa  have  General  Eleetfic  type  H}  iwttdMa  and  the  Ineommg 
MV>oo-valt  liaca  at  snb-atations  have  Gcnend  Electric  ICS  twitchet 

Moit  of  dw  anVstationt  are  of  tnffident  importance  to  justify 
the  keeping  of  men  on  dnigr  (here  tweatyfour  hours  per  day. 
The  Faric  Ridge  tob-itatioa,  however,  wMcfa  supplies  a  number 
of  very  small  suburban  towns,  has  an  attendant  only  during  the 
night  when  current  is  on.  At  present  the  company  gives  twenty, 
four-hrmr  service  in  most  of  its  terr'Sory.  .'\s  soon  as  plans  arc 
complete,  it  will  do  so  throughout  all  of  it.  The  company  mam- 
tains  district  offices  at  or  near  its  stations  ami  snb-sutions.  In 
small  villaKCs  where  there  is  no  sub  station,  arrangements  for 
lamp  renew. lis,  etc..  are  made  with  some  sillaK'e  sImti-  Free  lamp 
rencwal.s  are  given.  In  Fvanston  and  Waukcgan,  the  two  largest 
townt  in  the  compan>  s  territory,  a  delivery  Service  for  lamps 
it  aaiouined,  altiiough  in  tome  placet  aa  extra  charge  it  made 
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for  the  ileliv<'ry  of  lamps.  .\s  indicate, 1  hv  .Mr.  i'ukcr,  llie  \ice- 
president,  in  a  discus.sion  at  the  I'lst  Illinnii  State  i-".iectr:c  A--.I-- 
ciation,  the  company  finds  th.-it  the  poli.-y  of  tnroishitiK  fiee 
lamp  renewals  is  dosirahle  in  oriier  tn  tnake  sun-  tiiat  the  cus- 
tomer'* sockets  are  not  liilcd  with  lou -efticiency  lamps  purchased 
at  Chicago  department  stores,  and  that  the  customer's  do  not 
neglect  to  renew  burned-out  lamps  and  so  cause  a  loss  of  revenue 
to  the  company. 

The  company  has  its  own  telephone  lineib  carried  on  the  trant- 
mitsion  linct  at  indicated.  Special  attention  has  been  given  to 
the  protection  of  telephone  instnimcnts,  and  a  special  cut-out 
tvith  a  very  hmg  encioeed  fuse  of  No.  40  wire  it  used  in  each  tele- 
phone drcnit  where  it  enters  a  building. 
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Thm  Reincamatbn  of  an  Electriod  Idea. 

Bt  nUNK  J.  SRAGUK 

IT  has  been  only  a  iev,  weeks  *ince,  in  order  to  emphaiiie  the 
fact  that  not  only  had  wc  by  no  means  reached  th«  limit 
of  direct  current  operation,  but  that  we  were  within  strik- 
ing diiunce  of  woridag  poientials  which  u  fint  tight  might 
Mcni  atartfim;  rveotnre  l»  espreu  raytelf  as  rea4y  in  cue  dr- 
«"Mtiiicw  wamiilcdto  mdcmlK  heavy  electric  operatioR  mdcr 
a  SMtor  potential  of  not  leit  tiian  1,500  volta.  No  aooacr  waa 
this  aiunuaocmait  made  than  ail  lorts  of  imiaiTiea  appeared  u 
to  liow  I  pnpoaed  to  do  il,  wliat  was  the  ateaniiig  of  tbi*  aster- 
tiont  and.  after  all,  were  not  the  dilScultJes  inherent  to  any  such 
iMdkal  change  greater  than  those  to  be  anticipated  in  other  de- 
partments of  electric  adsance?  I  iistrved  tn  inviclf  the  privilege 
of  explaining  mcttnids  until  the  time  of  my  own  ^cleclioii,  anil 
as  to  these  dftnLN  I  hold  myself  still  privileged,  hut  perhaps  1 
may  as  well  call  .itiiiuion  to  a  recent  movement  which  has  some 
bearing  on  the  matter 

It  is  a  curious  circum-tance  that  there  should  have  been  re- 
cently resutcitated  an<l  put  into  a  practical  working  form,  a 
method  originally  developed  for  the  same  purpose,  and  then,  like 
many  other  good  things,  for  the  lime  heii>g  laid  aside  in  Hit 
march  of  development  along  other  lines.  This  particular  instance 
is  one  of  the  moat  citriow  wMi  wfakh  I  an  aaiwdnledi  and  illn»- 
trales  fhe  fact  that  no  fboroogldjr  good  idea  is  likely  lo  remam 
foicvcr  huiied,  far  the  aame  reasoa  which  originally  called  it 
ferdi  win  again  in  the  march  of  impnwement  demmid  itt  reanrrec- 


rm.  I.— iirn»-»otx  Moroa. 

tifJt:.  '"i:..:;  1:11:  i-.ir:ii;iil.ii  idei  which  now  bids  fair  (O  be  of  Tttal 
couseijiience,  and  utility  in  the  further  development  of  continuous 
current  apparatus  is  that  illustrated  by  the  use  of  what  arc  com- 
monly known  as  coromutaling  or  inier-poles,  but  which  in  a 
broader  sense  may  be  termed  the  method  of  neutralizing  armature 
reaction  and  eHminaring  sparking  Igr  automatically  vaiTing  the 
pobr  restdfltnl^  or  correcting  the  distortion  due  to  iisrjhig  tela- 
tioos  between  amatare  and  Md  strengths  in  4)maflio-dectric 

la  ttis  spedle  form  the  oommerdal  appUeitai  «t  the  intef^ 
pole  has  been  comfiaratively  rAent,  but  rinee  this  gOMrsI  mediod 

is  one  which  is  fundamental  to  the  larger  devlopment  of  non- 
sparking  continuous-current  machines  operated  at  increased  po- 

tfT-.tia'',  I  derive  iiMn-  tlirin  onhnr.rv  satisfaction  from  the  f.ict 
that  both  the  idea  .'cml  ;>t;u:ici'  <ir-|.:itiated  with  me  a  good  many 
years  ago. 

Among  recent  advertisements  01  one  ni  the  best-known  Ameri- 
can constructions  the  following  paragraphs  occur: 

"What  do  you  do  when  a  motor  begins  to  spark  as  the  load 
comes  on?  You  rock  back  (he  brushes  because  the  point  of  best 
comnmtaHCTn  has  rocked  backward.  If  this  point  of  best  com- 
mnlatkm  ooald  be  kept  stationary  and  other  conditions  were  right, 
the  motor  eonld  be  kept  nmning  wilhont  sparldng  and  willioat 
sMflfaig  the  brashes.  Now  that  is  exactly  what  ocewrs  fat  the 
inter-pole  motor.  The  inter-pole,  midway  between  the  main 
pedes,  being  esdted  wMi  aeries  eoils,  weaken  and  strengthen  mHh 
the  load.  Therefore,  the  resultant  pole  of  the  motor  approaches 
the  inler-poie  when  this  is  strengthened  under  heavy  load  and 


rippriiaches  the  main  pole  under  light  Icids.  In  otlicr  words,  the 
field  automatically  rocked  back  and  forth,  and,  all  other  condi- 
tion.', being  right,  the  bmshes  are  always  at  the  point  of  best 
commutation." 

"When  an  inier-pulc  motor  is  speeded  by  the  device  of  vreafc' 
ening  the  main  fields,  the  motor  calls  *lar  mora  cnmnt  to 
maintain  its  increased  speed  and  the  amanire  tends  to  react 
strongly  on  the  weakened  mafai  poles  and  twiat  the  ficM  baek- 
waida  jnst  as  it  docs  in  the  ordfanry  motor. 

It  deean't  ancceed  in  doing  this  because  the  strengthened 
intcr-pble  exerts  its  influence  and  brings  the  field  and  the  non- 
sparMng  commutation  point  of  the  brosbcs  forward  where  it  b^ 

longs.    What'is  the  result? 

"The  inter -pole  motor  can  be  speeded  600  per  cctil  over 
its  slowest  fpeed  by  iield  eoiitrol  .-iiid  -.stb  absolutely  no  s]>arkmg 
al  ihi-  CI  nunutator. 

"Kevcrsing  ?  That  is  simple.  The  armature  circuit  it  reversed 
and  with  it  the  inter-pole,  which  simply  reverses  its  fundiim  and 
helps  out  its  left  instead  of  its  right-hand  neighbor." 

It  is  some  years  since  there  appeared  in  my  United  States  pat* 
cnts.  Not.  4^73»,  Kay  39,  iflgo;  jaiAli,  Aogutt  29,  1883.  asd 
SSSi^ei,  Febniaiy  9,  1886^  filed  Jaly  ift  18814,  Hndi  t*.  tttSt 
and  September  aS^  iBSs^  respectively;  also  in  a  paper  on  "Eleetrie 
Motors"  read  before  tiie  Naval  Institute  at  Annapolis,  Ud.,  Hay 
6,  Mf,  and  in  Chapter  13  of  Martin  and  Wetzler's  work,  "The 
Bectllc  Motor,"  published  in  1B86  and  1888,  a  complete  descrip- 
tion of  the  method  of  correcting  sparking  in  direct-current  ma- 
chines by  an  automatically  variable  shifting  of  the  field  poles  to 
offset  the  distorliou  set  .:r>  S>  the  armatorc  FMa  the  last-men- 
tioned work  the  fol!o'.vinn  is  quoted: 

"The  winding  of  the  ticld  magnets  Mt  the  motors  is  pectdiar. 
One  of  the  great  dilTicullies  which  has  invariably  been  met  with 
in  working  with  motors  is  the  change  of  lead  necessary  to  get  the 
bmsfaes  at  the  point  of  noo-sparking.  It  is  considered  neoetsafy 
when  dealhig  with  huge  powers,  if  there  it  going  to  be  ooo- 
thmous  and  succesainl  nmidiig,  to  maintain  the  hrnihes  at  such 
a  point  This  change  of  the  lead,  caused  by  a  distortion  which 
IS  set  np  by  the  aimatmeh  varies  with  every  diangie  of  load,  with 
every  cihanga  of  the  armature  current  and  with  every  change  m 
the  fldd  magnet  strength.  It  has  furthermore  been  the  habit 
where  any  considersble  power  has  been  devdoped  to  use  two  sets 
of  brushes,  one  for  forward  and  the  other  for  backward  motion. 
Mr.  Spraguc  has  entirely  obviated  the  necessity  for  doing  this 
by  as  arrangement  which  is  a^  -rrniilc  ^-  ir  is  etficii-nt.  This  con- 
sists in  the  method  of  constructing,  winding  and  cnmiecting  up 
the  field  magucti.  The  Utter  are  wound  with  two  sets  of  coils. 
One  of  these  :s  a  fine  shunt  coil  which  is  in  series  with  .an  in- 
dependent regulating  resistance  and  produces  the  normal  poles; 
the  other  is  a  coarse  coil  in  series  with  the  armattire,  which 
tends  to  produce  poles  at  right  angles  to  the  uormal  p<^ileH.  and 
this  circuit  is  included  in  the  reversing  switch  so  that  when  the 
armature  circuit  is  reversed  the  current  in  the  coarse  coil  it  dso 
reversed.  There  are  then  four  poles  set  up  in  this  machine,  two 
bring  normal  and  variable  at  will,  the  other  two  heing  abnormal 
variable  poles  dependent  opoa  die  current  flowmg  through  the 

"In  the  normal  arrangement  of  drcnils  the  two  sets  of  field 
coils,  fine  and  coarse,  combine  to  set  up  a  resultant  polar  line 
which  is  distorit't!  or  riilr;(ed  In  tlic  plane  of  rotation  of  the  arma- 
ture- Since  ail)  increase  m  the  armature  current  causes  the 
'."lU^c  increase  in  the  series  field  coils,  the  tendency  to  distortion 
by  the»c  two  elements  will  always  vary  to  the  same  extent  and 
the  resultant  position  will  W  always  the  same  no  malt'  r  wli.ii  is 
the  extent  of  variation  of  current.  If  the  stmiglh  of  the  field 
magnet  is  varied  independently  of  the  amiature,  by  cliangiiig  the 
resistance  in  the  shunt  field  circuit  or  by  a  variation  of  potential 
on  the  line,  while  there  is  a  tendency  to  change  the  armatnie  dii" 
tortioa,  there  is  an  ei|ual  and  opposite  tendency  to  change  dw 
disloriMii  due  to  the  series  fidd  coila,  and  so  this,  alsok  has  ao 
cAct  If  the  direclka  of  the  armature  crnmnt  is  dianged  so 
slso  is  that  of  fhe  eorrent  In  the  series  field,  and  hence  the  direc- 
tion of  each  distortion  is  changed;  but  they  still  oppose  cad} 
other  and  vary  equally  and  oppositely  as  before,  aiid  there  is 
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no  change  in  the  iioii-'^p^ukiiig  points.  It  is  immaterial 
whetber  the  change  in  dircctiuu  of  armature  cnrrcnt  i»  due  to 
a  ctMNga  of  terminals  in  cfaanging  tbe  directioa  of  rotation  of  the 
motor,  or  >■  cauicd  in  changing  the  motor  into  •  generator  Iqr 
atrcn^taiing  the  Add..  Hence  the  motor  will  iwi  in  cMwr 
direction  on  a  cwenit  of  cooaant  or  varyiqg  foteBllal,  «Mi  a 
single  or  donUe  (ct  of  tangential  or  cnd-caotact  brmiifit 
no  nccessiljr  for  changing  the  {HMilion  of  the  brushes.  The  pMi* 
tion  of  the  brushes  having  been  once  properly  ajdjustcd,  it  is  made 
iiidcpciidcnl  of  the  amount  of  work  the  machine  is  doing,  or  the 
speed  at  which  it  runs,  or  whether  It  i»  »i'iiiig  as  a  dynamo  or 
iis  ,1  motor.  It  i«  likewise  imli-iiendent  i>i  tli>  -iiLiifiili  01  ticid 
and  01  the  annatiirc  rurroit  »ii  long  as  iIil  iii.ii;rii-H.;  :i-.ijiiiciit  ol 
the  ticM  sufficiently  iImI       ir.c  :irT:-.,u ,:rf 

Two  claim*  from  patent  .\"i>.  .US.7*i  are  sulihcienliy  illustrative: 

"1.;.  An  cleclriJ-dynaiiiio  motor  havinu  series  and  shunt  field 
«Oili  arranged  to  produce  polar  hues  at  right  angles  to  each 
•other  in  combination  with  an  ad}listablv  resistance  and  a  circuit 
reverter  in  the  armatnre  circuit,  and  an  a<ijustable  ri-sisiancc  in 
ihc  ahunt  tidd  cirniit,  tub^laluially  a.>  set  forth. 

"ty  An  cteclTO-dynamic  oioior  haying  leries  and  shunt  field 
«ail»  wowid  to  that  the  seriea  coDa  diHOrt  the  polea  act  np  by 
the  ihnnt  eoiii.  iti  cemhination  with  means  for  revenmg  Hbt 
direction  of  distortion,  suhstantiaJiy  as  set  forth." 

These  claims  define  the  poles  as  bcinjt  at  ""right  angles"  to  each 
other,  because  l)iip<jlar  niaclinies  were  nsi'd  with  consequent  pole 
windings,  but  ili^'  nicjinm-.  .f  course  i>  tj,  a  -Im  p. .V--.  -K-t  up  by 
the  series  coil  uit  micrniciJi.ite  hctttccn  nul  njuitli.aanl  from 
ihosc  driermincd  by  the  sluint  winding 

In  llic  "latiomiry  motor*  whsili  I  f'tt  <onw  time  constructed 
ivitli  double  CO  .-  tlu    -rv,.:-   .Minliiii;  I  distorted  one,  and 

intended  to  shift  the  field  in  one  direction  oniy,  but  on  motors  in- 
stalled .md  operated  for  some  miMilht  in  the  year  1886  on  the 
Thirty-fourth  Sfrtft  br.ifKli  ..f  «!ie  dcvali'il  riiilroad  the  series 
.■iriiialure  coil  wj-  (.n  .ill.v  >  j  'r  I  utcd  so  as  to  tend  to  produce 
llic  supplementai  poles  equally  midway  between  the  normal  oacSi 
No  actual  polar  projections  at  the«e  points  were  used,  hut  this 
is  a  physical  not  a  fundamental  difference:  and,  as  stated,  con- 
•rqtient  not  salient  poles  were  used  in  iheae  early  eomtmetions. 

The  anlnal  construction  of  the  fields  and  the  wimKng  of  the 
«eries  Md  coil.  a«  well  as  its  connection  to  the  armatnre  and 
fcwrser,  arc  illustrated  in  the  accompanying  sketch. 


rut.  s.'-DiAfiBAMiiATic  SKcrcK  or  aASLV  Moma. 

Uie  >biiiii  vtiivl-iip.  m;ikiiii<  the  jmli^  V  and  \  is  omitted  fOT 
.  .'.-(n  Jill-  xanaliU  -iii.f.li-nu'ntal  an  11  .mil  j. 

(  li.'  I.iti'  l'r.,|,  lliiir>  K,A\:.-oi<l.  Ill  rfin-rtiuc  ii;k,n  the  features 
i:i-riiiu,iti4i;r  1,.  the  » arly  practice  ol  lite  <"i<l  .SpiaKue  likclric  Rail- 
u  11      \!.,t  r  (  -  rtiipiiny.  pr»nnuncei|  this  a  most  imporianl  and 

\  .■  Iiinlilr  .i^K  .iiiM- 

Tlin  Rei;ey.il  nl.  a.  milh  ijiiii.-  m.li  n.n.l. mlv.  I  .-l^■-^mc,  ctMl- 
<«'iir<l  an. I  .1  i-j  s.ilmii  i)-,!..  in.  ..  .     i  -.  fmU  i.iii  t<i  ri-voln- 

tii^tllTi;  tii.irli  (.1  ;lic  1  .lu  .ir.rnii-  I  iirrciii  |ii  ai  ;u  i  ,  ami  --i  one  of 
ttic  pritu'iti.il  fe,tiitre«  which  I  unhesitatingly  as»crt  is  going 


to  make  possible  very  much  hitler  potentials  in  direct-current 
machines.  Those  who  have  experimented  with  this  dcvclopmeot 
have  been  astonished  \v'ith  the  roulis,  and  the  freedom  of  design 
widch  it  leaves  in  the  hands  of  the  conttructor.  Not  only  Aracri- 
can  hat  bgliah  and  Germait  mannfactMrers  ai«  rapidly  becoming 
inuieind  in  it,  and  some  of  the  poiaibilitiet  are  indicated  in 
IB  wtmilint  MPCf  hy  Dettmar  in  a  late  article  in  the  £ff*. 
Ztil^  from  irilidi  l^OOte  the  following  brief  cttrRct! 

"On  aeeount  of  the  necessity  for  obtainu  j^  g  M  d  commutation, 
direct-current  dynamos  have  been  built  in  the  past  mainly  for 
electromotive  forces  not  over  700  volts,  for  large  generating  sets 
not  over  1,100  volts,  and  in  extraordinary  cases  a,ooo  volts  have 
been  employnJ  With  the  use  of  intcrpoles  it  will  lie  easy  to  at 
li-.i.st  ilijubli-  ir.,-  vi.li.ivjf     Thi5  li;ivi'  .111  ;:iipMrtam  effect 

on  dircci-cuirctit  lr.iction  and  simple  p<:>n'er  transmissions.  *  *  ■ 
It  may,  therefore,  be  assumed  that  there  will  be  a  tandanqr  in 
the  future  to  make  interpolc  construction  the  rule." 

Of  course  (his  is  but  one  element  of  the  problem  so  far  as  rail- 
road practice  is  concerned,  and  there  are  other  imporunt  essen- 
tials. But  the  possible  inovaae  of  potentials  directly  used  on  in- 
vtdual  moMra  to  i  joo  vohs^  to  aay  nothing  of  wliat  majr  be  used 
in  cosnbiMlioas  of  motors,  ptomisei  inqwrtant  devatopnwmi  in 
diiact-cnrrent  wofk.  And  when  id  this  ii  added  the  bet  dial  hy 
special  methods  of  regulatimi  not  only  can  there  be  a  range  of 
at  least  six  or  eight  to  one  in  economic  speed  imder  lo^d  with 
the  utmost  refinement  of  variation,  lint  that  in  addition  where 
there  are  down  grades  tlv  In.  tnotives  can  be  us<id  to  restore 
energy  (o  the  line  througii  .1  tidnplete  range  of  like  character,  if 
llic  Kai"  warnings  thr  increased  *i7e  and  cost  of  apparatus  com- 
mon to  ail  piiii«>s.aU  I'.jr  return  i»i  energy.  M>me  idea  mav  In-  had 
of  possible  future  developments. 

Turning  now  to  other  types  of  machines,  it  is  iiileresiing  to 
note  somewhat  further  ti>  what  extent  dmible  fields  are  used. 
I'or  example,  in  the  normal  commutniorless  (loK^hase  motor  an 
essential  element  is  the  USe  of  two  e'|iially  displ.iced  windings 
to  create  hy  alternating  owmls  of  differing  phase  two  variable 
and  reversiUe  fidds  which  combine  into  a  rcsntlant  ratatmg  firid. 

Again,  the  compensatmg  coils  iticd  on  some  comtnutating  types 
of  alieinaiing-cnrrent  roolors  are  really  coils  wound  lo  create 
magnetic  fluxes  inlermediate  as  to  polar  resultant  between  the 
norma]  poles,  as  ilttistraled  by  the  Lamrae  motor  described  in  the 
KuiCTaiCAi.  Woeui  of  February  10,  and  In  the  diagnim  of  llie 
single-phase  motors  of  the  Oneral  KU-clric  and  ntlier  companits. 

Refcrrn  p  .iRiiii  lo  ilin  :i  1  in,  it  practice,  the  development  of 
this  Kcnrral  m,  of  i-riiirrdising  armature  reaction  is  but  one 
clrmrnt  <if  llir  pKililrni  ,i:  i'.,r  as  nil'nail  practice  is  citccriied. 
and  there  are  other  iinport.int  essentials.  Hut  the  possible  in- 
crease of  potentials  directly  used  on  indnidiial  motors  to  1.300 
volts,  to  say  nothing  of  what  may  be  used  m  combinations  ni 
'motors,  promises  importani  develt)iinienls  in  ilirect-cnrrent  work. 

And  when  to  this  is  added  the  f.-ici  that  by  special  methods  of 
rcgulaton  not  only  can  there  be  a  range  of  at  least  six  or  eight 
to  one  in  eeanomk  speed  under  load,  with  the  nb»o>t  refinement 
of  miMwn,  hot  that  hi  addition  whero  there  are  down  grades 
the  keomotives  can  be  used  to  restore  energy  to  the  line  through 
a  complete  range  of  like  character,*  if  the  gain  warrants  the  in- 
crcaicd  siie  and  cost  of  apparatus  common  t»  all  proposals  for 
return  of  eoergy,  *mnv  idea  may  be  had  of  possible  future  de- 
velopments on  direcl-riirrcni  lines,  irrcspeciivo  of  whatever  e\- 
ccllent  results  may  l>e  attained  by  direct  alternating<urTCiit 
meth'jd:,;  all  making  to  a  common  cnd.  the  greater  devdopmont 
of  heavy  eloelric  traction. 


The  Magnetism  in  Induction  Motors. 

By  11.  F.  aMo  H.  W.  Ci>nneii-. 

THK  investigation  wliii  li  is  ,>iiiliii('il  liel<u>  was  nndt  rl.ikcn 
for  the  piirp-isc  f>f  a-,\n:iinitiij  lunv  nearly  the  com- 
mercial mdnctioM  vvi'  i,  ,11  t.:<-day  follotfrs  the  theoretical 
laws  regardiiig  the  impressed  c.m.f.  wave  form  and  its  relation 
to  the  rcsulunt  wave  form  of  tite  flux,  both  a>  to  time  vahie  and 
space  distrihution.  Alihcnigh  the  resn1t!>  here  obtained  may  have 
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no  commercial  value,  they  will  nevertheless  be  of  interest  to  the 
Student  and  the  dtttgncr  in  il]iOwiB(  how  nckrly  tbeocy  ami  pnfr 
lice  agree. 

Kappk  BlMidcll  and  others  have  ahowa  tbeoretiany  thai  if  the 
indncdMi  motor  »  wbjected  to  ifaranidal  e.n.f t  the  ruoltant 
time  value  of  the  Niix  in  (he  air-tap  will  likewiic  be  sinusoidal. 
It  was  with  the  object  of  observinK  if  this  condition  held  true 

in  practice,  ami  of  a-ccrlaining  the  space  distribution  of  the 
flux  in  commercial  machnies  running  under  actual  wurking  con 
ditions,  that  the  investigation  was  mailc. 

The  value  of  the  flux  was  aMcrtained  by  the  use  of  test  coils 
placcil  on  the  induction  tnotdr,  iKitli  .-jmnnd  large  arcs  of  the 
>ta(<>r  and  also  around  vinpio  teeth  nt  tin-  >tator,  these  coils 
being  connected  to  a  Rosa  uttvc  ^rmr  Ihercfiirc,  the  curves 
obtained  arc  not  entirely  accurate  as  regards  the  form  and  the 
aclttal  values  of  variation  of  flux,  but  they  show  the  general  form 
iKith  as  to  its  time  value  and  spare  distribution.  One  of  the 
principal  causes  of  variation  in  the  curves  was  (he  tlHilrflily  to 
keep  the  impressed  e.tn.f.  at  a  constani  value,  due  to  poor  govern- 
ing of  the  engine. 

The  madiiiMs  used  in  making  the  investigation  were  •  foiur- 
pok,  two^ase,  3-hp,  aoo-voli  inductian  motor  and  a  foatHroIci 
single-phase,  i-hp.  100-volt  induction  motor. 


108. 1,  a  Am  3i-^BaAiiGiHBira  or  tbr  cohm,  amo  wave  w  kilp. 

The  impressed  ejni^  CHTfe  (Fig.  j)  tms  obeerved  by  con- 
necting a  high  lURi-inductrve  resistance  to  the  source  of  supply 
i>f  alternating  current.  A  shtmt  was  run  from  this  resistance  to 
the  curve  tracer,  while  the  contact  maker  wa^  driven  by  a  syii- 
chronouv  nii_.t>>r  cituicctcJ  t"  tin-  -iinn-  .iltcr;i.!:!!>;-i.iirrent  mains. 
This  ^nirve  it  will  tie  •.eeii  i»  ii|i|ir,ixiin;iU'ly  siiiiisi''idu!. 

In  order  to  ascertain  the  time  vaUn-  nf  llir  llns  in  vurimiv 
liontions  (iver  the, pole  face^  eiiiht  test  cjiS?  svtir  placed  .it  ct)ual 
di.siatu'e^,  .i;  iiifrliiiriuM'.  rlixrn-.  .i|i;u;,  .inmnd  the  circimiterence 
<if  the  stator  of  the  fiinr-p<ilc.  *iiii{1t -]iliiise  tuotor,  as  shown  in 
Fig.  I. 

Observation^  win-  nnili'  i>f  if  i-  time  value  of  the  flii.\  in  each 
of  the  eight  ti  -:  iIh  .  iint..i:'.  maker  licins  revolved  through 

a  complete  three  hundre^l  and  sixty  degrees  for  each  set  of 


the  p^  faon  of  the  stator,  nine  teat  coils  tMfe  plaoedr  equal 
distancca  apait,  over  one  pole  face,  as  siwwn  ia  Fig.  a.  The 
contact  maker  was  then  set  at  aero,  and  ponila  of  the  cnrve  were 
obtained  Iqr  successively  conneetiflg  tiM  curve  tracer  to  test  coils 
I.  2,  3,  etc.  Fig.  7  shows  one  of  the  corves  which  were  obtained 


nca.  7,  8  AMD  'pL  ■  MglaviD  l^'ace  distkibution  of  flvx  in  simu- 

PIIASK   AVr>  TWO-PIIASK  MOTOHS-, 

with  the  contact  maker  ^ct  .it  ditforciit  |)o^iiian>  thrnii>.'-'  nt  'he 
,VX>°  This  curve  shows  the  instamaneous  value  of  In  ii.ice 
distribution  of  the  inagiieiism  when  the  nuachine  was  running 
light. 

Fig.  8  shoAs  the  space  distribution  of  the  magnetism  when 
under  load  at  9  per  cent  slip^  It  will  be  noticed  that  these  curves 
are  sinusoidal. 

The  space  distribution  of  die  flax  for  the  two-phase 
was  found  lnjr  using  seven  test  ooils,  pfatccd  at  equal 
over  one  pole  ftce  of  the  alator  of  the  motor  in  a 
similar  to  that  employed  in  ohtainiiig  the  curves  of  space  distri- 
bution for  the  single-phase  motor.  Fig.  9  shows  one  of  the 
curves  thus  obtained.  It  was  considered  unnecessary  to  plot 
curves  of  the  time  value  of  the  magnetism  for  the  two-phase 
motor,  since  the  curves  oi  the  single  phase  roOtOT  shOWed  what 
fi>rm  of  ev.rvc  wiaiM  |ia\e  tieeti  i>li*a::ied. 

i-'it;--  10,  II  and  .1.!  ~hiiw  theorelieal  <.;i:ice  di^trsbnlior.  curves 
a*  .I55um,.-i|  Ijy  M'M-r.il  uell-kimsvii  wiiteri  Fii!-  lo  refers  to  a 
-'"Siie  i>li,i^c  iiiMt  .r  ill  'ivhich  the  «iiidii'.g  ener-  the  whole  pole 
pitch,  while  FiK  ii  is  for  a  single-phase  motor  vvlicii  the  winding 
covers  two-thirds  of  the  pole  pitch.  Fig.  I2  refer';  tn  a  three- 
phase  motor.  It  will  be  seen  that  these  assumed  theoretical 
turves  arc  not  sine  cnriws.  An  investigation  of  the  flux  distri- 
buiian  in  the  three-phase  motor  was  not  made.  It  was  considered 
unnceessaiT.  as  the  twit-phase  and  three-pbase  motors  are  so 
nearly  allied  that  the  sitie  distribution  of  flax  which  obtained 
in  the  single-phase  motor  and  in  the  two-phase  motor  would 
certainly  hold  in  the  three-phase  motor. 

\t  is  frequently  asMimed  that  the  space  distribntioii  of  the  flux 
is  afiected  by  the  distrihuiion  of  the  wlndinff  over  the  pole  pftch. 


liiTTi  I  rrlTTTi 


riCS  4.  5  AKD  6l — TIME  VALVR  OF  NAOXBTIC  n.VX  Or  SIXOLE-PHASB 
MOTOR. 

ob^i  rvalinii -  Three  of  the  curves  of  the  tlirx  wlu  n  (he  induc- 
tir-ri  nioiiii"  na-v  ruiniitie  lii::hf  ('*«r  loiK  i,  j  afid  y.  respectively, 
are  -luiMn  in  l  ips,  j-  5  .ov!  o  Curves  were  .ils.j  obtained  when 
tile  iiKicliiiir  n.i^  rinnnng  uTider  r>  per  cent  slip.  Tlie^e  latlT 
diffi  r,  .!  cii.ipi.fi  i  i.ibly  from  (he  fiitnier       li,  Reneral  f  rrm 

It  will  1  •  -'  '  U  from  Figs  4.  5  and  6  llia(  there  is  a  small 
variatioi:  rh-  maximum  value  of  the  flux  in  the  different 
curved  shown ;  also  a  smaller  variation  in  the  lusximum  value 
of  the  flux  of  the  different  legs  of  the  same  cnrve.  As  stated 
before,  this  is  due  almost  entirely  to  poor  governing  of  the 
engine.  This  variation  does  not,  however,  materially  affect  the 
worth  of  the  curves,  since  it  is  the  wave  form  in  these  curves 
that  is  desired,  and  not  the  numerical  valtie  of  the  flux. 

In  order  to  otwerve  the  space  distribntion  of  the  flux  over 


FIGS.   10^  II    AND  12— ASSt;MK0  SFAbE  OlSTKIBUnOK  OF  FLUX  IN 
SIHOLt-PBASE  AMB  TBam-FBAlB  MOIOBB. 


In  this  investigation  smh  was  not  found  to  be  the  case  N'eithcr 
was  the  form  ot  the  sti^t  found  to  have  aii'  '  iTec!  on  the  wave 
Kirnt 

The  curves  .ihtanicd  iroin  the  iiivestiKali""-  ^li"W  that  in  the 
cominercia!  induction  irotor  there  is  a  sinu-.oiilal  sp.i.e  <listri- 
bnlion  of  the  flux  in  the  air  gap,  when  a  sinusniiLtl  cni.f.  is  im- 
presseil  upon  the  primary.  It  is  apparent  that  in  the  induction 
motor  the  currents  in  the  windings  of  the  diflcreiv,  pbrise*.  and 
in  the  rotor  combine  their  magnetomotive  forcc'.  -  1  1  pro- 
doioe  a  sinusoidal  flux  in  the  air-gap,  or,  in  other  words,  the 
different  fluxes  eomhinr  according  to  the  ordinary  laws  of  har- 
monie  vaiiatioa.  It  is  evident  also  that  the  field  is  practically 
imifonn  except  for  small  variatioas,  due  to  the  tMm-miforai  re- 
hictance  of  the  iron. 


Digitized  by  GoOglc 


BLECTRICAL  WORLD. 


VokXLV1I.Na& 


The  Economy  of  Steam  Turbines  Compared 
With  that  of  Reciprocating  Engines. 

By  T.  Stetiks  and  H.  M.  Hobabt. 

THE  eonpsntive  ecoaomy  of  rcciprocatiiiK  cnginct  and 
Mam  tnrbina  i«  •  qaatitm  ol  oontideiible  inlaratt  at 
titt  pfncnl  tiin&  In  Jnililuitiiiif  GOidpkfiiOM  it  it  (ttH 
cralljr  atlenpled  to  anite  M  a  bmd  eondiHigii  in  favor  of  one 
or  the  other  tjFpe  Tlw  irritcn  Bnd,  however,  diat  the  resnlt  de- 
pends very  greatly  upon  the  oonditiom  of  admistion  pressure, 
snperhrat  and  vacuum  employed  Hie  greater  the  first  two  of 
these  qii.'inlities,  the  better  showing  dues  the  rcciprncntir.p  en- 
gine make  in  the  compariion,  while  at  high  vacua  and  moderate 
or  low  preamna  and  anpeilieati.  the 


Cent,  of  superheat  and  S6.6  per  cent  vacuum,  for  full,  half,  and 
quarter  loads  respectively,  the  curves  shown  in  Figs.  I,  3  and  } 

are  obtained. 

In  each  of  these  three  illustratkwa  there  haa  been  dtawn  ■ 
dotted  curves  which  is  coosidefed  to  give,  for  ptacikal  paipoM% 
m  fair  wpwiaentatiow  of  tte  emdre  aet  ol  naUtlt.  Thoe  dotted 
curves  aro  rcpiodnocd  in  tiie  tiwaa  curvea  of  Vigii  41  and  eve  to 
he  tdDcn  at  reprMentative,  at  fail,  half  and  quafter  load  ntpae^ 
ivdy,  of  the  steam  consnmptioB  of  steam  ttntines  in  fencfd,  iar 
the  present  slate  of  development.  The  corresponding  results  for 
good  reciprocating  engine  practice  are  given  in  the  three  curves 
of  Fig.  5.  In  Figs.  6,  7  and  8,  relating  r(.=pectively  to  full  load, 
half  load,  and  quarter  load,  there  have  been  brought  together 
Iho  cnrves  for 


Fics.  I,  3  AND  3- — Covsi'Minos  OF  Parsii.vs.  De  L.wal  and  Elektba  Sir-w  TmaiKES. 

the  reciprocating  engine.  This  fact  becomes  cmictit  in  rn  an  spending  to  the  standard  prcssnrc,  temperature,  .md  vacuiir 
an;>l\ li.-.il  invl-^tIK^^!inn  i.f  the  published  dat.i  01  the  two  types.      adopted  in  this  article. 


In  an  article  which  appeared  in  the  issue  of  Eucthicai.  Woau>  for 
Fehraary  ly.  1906,  iafbrmation  was  given  eooccminB  tiie  atanni 


It  is  exceedingly  diflfKult  to  make  such  a  comparison,  owing 
to  the  indifidBal  chameteriatica  of  tlw  varioua  tjFpca^  not  oaly 




I  

.... 

»— 

Fks.  4  AMB  $.— CoMMwnnnr  or  Siuif  Tiiibimu  mo  SaotaocATura  EMciires  Undek  Standaxd  Comnnom. 
of  modem  redprocatlng  engine)  and  ctirves  were    of  tiie  reciprocating  enginca,  but  also  of  the 


drawn  to  show  the  effect  of  chaogca  in  admission  prcssare.  de-  Ncvortheksa,  the  condusions  given  have  been  dednccd  only 

grecsof  tqpcfhcatandinthevataw^tiwneima.  bidiefraaait  after  a  vaiy  thonaagh  ^^^wnt^^lH^ll^  and  Mia  bdieved  that  they 

article  snnilar  hiforaution  ia  given  oanflendng  steam  tnrhfaiet.  and  indieale  as  good  a  ganaial  coavariion  batwaaa  ttaa  two  great 

comparisons  are  made  between  iIk  fdative  behavior  of  reciprcv  dasses  of  steam  engines  as  can  at  present  be  arrived  at. 

eating  engines,  and  steam  turiiinas  widi  reference  to  the  cficct  on  Before  developing  for  steam  tnrhince  a  series  of  carvca  aimiiar 

the  oeonoaqr  of  vaiyioB  dia  canditigiia  of  operation.  to  thoaa  of  Figa.  18  to  a|t  of  dw  pecvioaa  artidci 
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Fies.     7  axd  f  —^TT\it  Consumptions  roe  Siuu  Tanms  and  Enci?«-bs  or  VAmoa  Onms, 

to 


The  reaalts  of  such  a  large  number  of  teatt  of  ateam  tnrinncs 
of  the  Parsons  and  the  de  Laval  types  Intve  been  pnhlMied  from 
time  to  time,  dmt  it  is  pcaeticable  to  eatbody  the  eondnaiont  in 
cnrvca.*  When  these  rcstdta  are  icdueed  to  the  standards  of 
reference  which  has  been  chosen  for  this  purpose,  vit,  an  ad- 
mission presanre  of  13  ahaofaite  metric  atmospheres,  50  dcgs. 


'  A  curve  ft 
Eklilrt  type. 


rceii^roeatioc  engine*,  it  is 
of 

of 

For  the  pnipoie  of 

thrir 

below  is  conflncd  Alefly  to  the  Ftesons 

since  the  data  and  test  results  on  this  type  are  far  more  e»- 
banitive  than  those  on  any  other;  and  the  range  of  capacity  over 
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tests  have  been  made  is  greater.  From  these  and  other 
COnsldeTatioiis,  this  type  of  steam  turbine  has  been  chosen  as 
most  suitable  lor  the  purpose  of  ci:>mp;iri<"ii  wiih  piston  engines. 
The  econumy  of  the  Parsons  type  oi  turbine  is  influenced 


ran 

H 

PI 

n 

PIGS.  9  AND  to.— ErrECT  OF  CHANGES  I,H  SUrCRIIKAT  AXD  VACUUM. 

slightly,  in  fact,  as  to  render  S  diagram  ie|lfe»eilt]m  this  in- 
fluence of  very  little  value. 

In  deriving  curves  of  steam  cananapdon  far  other  tfaan  the 
aiMmcd  standard  conditions  of  presstire,  loperiieat  and  yaemam, 
the  procedure  will  be  as  follows: 

The  effect  oif  varying  liie  adinwiioii  pretture  is  ttkcn  im  ae- 
cordance  with  ooodtisiom  arrived  at  as  the  molt  of  an  ex- 
hauitiTe  sMbr  of  the  iMlbtiihed  test  date  tm  the  FitMot  tjppe 
ol  atnm  tmhiiie.  Fkoni  Aete  nhna  flw  fallowhig  Mt  at  «ar^ 
tion  was  estimated: 


.lihovvs  thf  effect  of  change  in  Ilia ' 
of  the  Parsons  turbine. 

From  these  resolu  ham  been  dsrhred  the  sett  of  ciirvei  hi  . 
Figs.  II  to  23  inclusive. 

In  Figs.  23  to  30  have  been  broaiJit  together,  tar  the  pwyoaa 
of  comparison  the  fnlt-^load  steaoHcootBmptioa  cnnrea  for  pttlon 
engines  and  steam  toifetnea.  derived  firom  the  acta  of  corves  in 
Figs.  i8  to  29  of  the  former  article  and  Figs.  11  to  22,  given 
al)Ovf,  In  the  set  of  curves  in  Figs.  23  to  JO,  the  steam  con- 
sumptions have  been  considered  only  under  the  extreme  con- 
ditions, namely,  absolute  admission  pressures  of  16  kgs.  and  J 
kgs.  per  sq.  cm.,  vacimra  of  93.3  per  cent  and  86.6  per  cent,  with 
superheats  of  so*  C  (Figs. to  a6)  and  of  100°  C  (Figt.  ay 
to  30). 

It  will  Iw  well  to  describe  brieily  the  ennres.  rcprcaentid  in 
Figs.  31,  3a  and  33.  ThrouglKrat,  die  comparisons  have  been 
drawn  eadnsivciy  between  the  fall-load  steam  consumptions  of 
piston  engines  and  steam  turbines.  In  Figs.  31,  .V  and  .u.  how- 
ever, an  attempt  has  been  made  to  represent  in  (1;aj[r:immatie 
form  the  increase  in  steam  con-sumption  witli  the  dccre.ise  of 
load.  The  ;ibscissac  indicate  the  load,  the  ordinate*  representing 
the  steam  iotisiiini>ti<in  as  a  percentage  of  that  at  full-rated  load. 

Fig  u  is.  confined  to  modem  reciprocating  engines.  There 
arc  eight  curves  iii  all,  reprexnting  the  consumptions  of  nine 
different  engines,  rangmg  in  capacity  f«W»  30  )cW  tO  itioO  kw. 
In  addition  to  the  actual  consuniptian  curves,  two  linut-cnrves 
have  been  drawn,  fairly  representing  what  may  generally  be  con- 
sidered as  the  highest  and  lowest  eoasamptioiis  at  Tarions  ktadi. 

Cttrve  /X  is  for  a  i^Soo4cw  engine  and  it  will  be  noticed  from 
the  shape  of  the  enm  that  the 
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FiOS.  tl  TO  33<— SfSAlf  CONSUMmON  CUKVBS  FOR  StKAM  TtntBINES. 

Decreasing  the  absolute  admission  pressure  from  16  kgs.  to  13  occurs  when  the  engine  is  running  at  about  H  of  rated  load, 

legs,  per  sq.  cm.  increases  the  steam  consumption  by  i  per  cent  This  is  a  desirable  arrangcmctit  for  cni^nea  whose  aveina  lead 

Decieatiag  the  abioiiite  aidmiasion  pressure  from  13  kgs.  to  is  not  over  |i  of  the  rated  foil  load. 

10  kga.  per  ag.  eaa.  iacxCBaes  the  consnmptian  by  A  per  cant  Fig;  3a  contains  similar  curves  for  steam  oonsnmptiona  nf 

Decreasing  Aa  abaolnta  admisslnn  preaanre  from  10  kgs.  to  7  steam  tntUnes  ranging  from  a90-kw  to  4Aio-kw  outpnt  For 

legs,  per  sq.  cm.  increases  the  ateam  consumption  by  4  per  cent  reasons  previa ndy  mentioned,  only  the  Parsons  type  haa  basn 

The  fcifhwace  of  change  in  snpcrbeat  on  the  steam  consnmp-  considered.  In  this  fignre,  u  in  Fig.  31.  upper  and  lower»lhail 


tion  «f  Hia  Parsons  type  of  turbine  is  shown  in  Fig.  9.  Fig.  to    curvet  have  been  drawn. 
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lt»  Fig.  33  the  limit-curves  of  Figs.  31  and  32  have  been  re- 
plotted,  the  doited  line  representing  reciprocating  engines,  the 
full  line  steam  turbines.  The  are.ns  enclosed  have  heen  shaded 
with  vertical  and  horizontal  lines  respectively. 

From  this  diagram  it  is  obvious  that  there  is  practically  no 
difference,  so  far  as  relates  to  these  sets  of  tests,  as  regards  tha 
percent.ige  of  steam  consiimptinn  at  full  load  between  the  two 
types  of  steam  engines.  This  diagram  is  instructive,  inasmuch 
as  it  indicates  graphically  within  what  limits  the  steam  con- 


dency  in  future  designs  of  steam  turbines,  for  large  sizes  at  u( 
rate,  will  be  to  reduce  the  admission  pressure,  and  therefore  ib 
saturation  temperature,  thus  permitting  of  a  greater  Tzngt  0 
supcrhc.it,  and  removing  to  some  extent  the  difficulties  now  m 
countered  when  dealing  with  high  temperatures.  In  the  at 
of  the  reciprocating  engine,  whose  steam  economy  is  so  greiq 
affected  by  the  admission  pressure,  the  amour.t  of  superheat  uw 
is  limited,  on  account  of  the  very  high  temperatures  to  be  de^ 
wifh,  owing  to  the  high  admission  pressure. 
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23  TO  JO.— Fuix-LoAD  Steam  Co.vsumptions  of  Reciprocat 


u  n«*.  3:-M]  Ii,.  >u|«i 


•■umption  at  various  loads,  expressed  as  a  percentage  of  the  full- 
load  consumption,  can  be  expected  to  lie. 

Returning  now  to  Figs.  23  to  30,  it  shouhl  be  noticed  thai 
under  the  conditions  of  a  good  vacuum,  and  a  low  admission 
pressure,  the  !>teani  turbine  has  certainly  an  advantage  over  thv 
reciprocating  engir.e.  Generally  speaking,  the  highest  steam 
economies  have  been  obtained  with  rcci|7rocating  i-ngine;,,  thuugh, 
at  the  same  time,  a  ixiint  very  little  inferior  has  liccn  reached 
by  turbines  when  working  under  favorable  conditions.  Ai  can 
be  seen  from  Figs,  to  30,  it  i.s  a  not.ible  fact  that  the  em- 
ployment of  superheat  has  a  considerably  greater  influence  on 
the  steam  consumption  in  the  case  of  reciprocating  engines  than 
in  that  of  turbines.  With  vacuum,  however,  the  reverse  is  the 
case,  the  economy  of  the  turbine  being  more  bcneticially  affected 
by  a  high  vacmmi  than  is  the  economy  of  the  piston  engine. 

The  forecasting  of  the  futtirc  as  regards  (he  steam  engine, 
whether  of  the  turbine  or  reciprocating  type.  iN  by  no  means  an 
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There  arc  certain  obstacles  in  the  way  of  the  development  a 
the  steam  turbine,  consequent  on  the  necessity  of  more  ptf* 
feet  condensing  plant.  The  initial  outlay  would  thus  be  consider- 
ably increased,  though  there  doubtless  will  follow  a  considerabll 
advancement  in  the  design  of  condensers,  both  as  regards  ef-> 
ficiency  and  cost. 

So  tar,  these  remarks  have  related  only  to  steam  cconomj 
though  for  an  absolute  comparison  there  are.  of  course,  nun 
other  points  which  call  for  consideration.  .\n  c.xhaustiif  iit 
vestigation  from  this  point  of  view  will  not  be  attempted  ba 
there  IS  the  question  of  oil  economy,  which  affects  the  case 
iKitli  of  reciprocating  engines  and  >.tcam  turbines,  and  is  worti] 
of  mention.  In  ilislricts  where  the  cost  of  ccval  is  $3  (iai.1  p« 
ton,  the  cost  of  oil  will  generally  amount  to  some  8  per 
the  cost  of  coal  in  the  case  of  good  modern  reciprocating 
It  is  claimed  that  for  the  operation  of  steam  turbines  the 
for  oil  will  be  reduced  to  an  almost  negligible  amount  (as 
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easy  matter:  but  one  thing  is  certain,  that  the  relative  positions 
of  the  two  types,  so  far  as  concerns  steam  consumption,  will  in 
the  future  depend  to  a  very  large  extent  upon  the  amount  to 
which  these  e»pecial  characteristics  arc  developed  and  utilized. 

The  characteristic  of  the  steam  turbine,  in  being  but  slightly 
deiiendcnt  upon  the  admission  pressure,  undoubtedly  opens  a 
path  for  the  future,  deviating  from  that  along  which  the  de- 
velopment of  the  piston  engine  will  advance.   The  probable  ten 


cent  to  J  per  cent  ),  ll  the  value  be  taken  at  3  per  cent  hf  « 
district  where  coal  costs  $3  per  ton,  there  remains  a  5  l>«r  cmi 
advantage  for  the  steam  turbine  as  far  as  relates  to  the  com- 
liiiied  outlay  for  coal  and  oil.  Hence  the  turbine  can  afford  «<• 
li.'ivc  an  inferiority  of  5  per  cent  in  steam  consumption. 

It  is  too  early  as  yet  to  auempt  to  arrive  at  any  useful  cof- 
elusions  as  to  the  relative  rales  of  depreciation  of  tlie  two  tjv« 
of  engine. 
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The  Testing  Room  of  the  Worcester  Electric 
Light  Company. 

AX  intcrcsling  example  of  letting  room  practice  in  central  sta- 
tion work  is  found  in  the  plant  of  the  Worccslirr,  Mass., 
Electric  Light  Company.  Many  of  our  readers  are  familiar 
nilh  the  Karaday  Street  station  of  thi»  company,  which  was  one  of 
the  first  large  urban  lighting  plants  to  he  placed  in  service  in  New 
England,  and  which  has  always  been  operated  with  a  close  regard 
to  >)r>t-clas>  maintenance  method^.  In  visiting  the  elation  to-day 
it  is  difficult  to  believe  that  it  has  l>een  in  constant  operation  for 
iomething  like  twenty  years,  so  well  kept  is  the  equipment.  Dur- 
ing this  time  the  apparatus  has  undergone  various  changes  to 
enable  the  company  to  meet  the  altered  requirements  of  recent 
years. 

The  original  equipment  was  all  belt-driven  through  counter- 
shafts, consisting  of  'Ihomson-Houslon  arc  machines,  joo-voU, 
dircct-currert  generators  and  high-frequency  composite-wound 
alternators  The  idea  of  belt  drivmg  is  still  used  at  the  plant  in 
connection  with  the  direct-current  power  and  the  Brush  arc  ma- 
chines which  have  replaced  the  old  T.-H.  outfits,  but  the  alter- 
nating-current service  of  the  company  is  now  provided  by  direct- 
connected,  revolving-field  units.  New  engine-s.  boilers  and  a 
new  stack  have  been  adiled,  all  of  iheM:  changes  having  Ih-cii 
recorded  in  our  columns  at  the  time  of  their  occurrence.  The 
company  has  aUo  invested  heavily  in  underground  construction, 
having  a  larger  amount  of  duct  than  any  other  citmpany  in  the 
Stale  outside  of  Boston,  and  the  voltage  on  the  incandescent  . 
primaries  has  been  niised  from  1.100  to  2M>,  the  frequency  of 
60  cycles  being  adopted  in  place  of  the  old  high  frequency  of 
iii  periods. 

In  connection  with  the  regular  maintenance  work  of  the  com- 
pany the  daily  testing  of  the  circuits  is  an  important  duty.  To 
facilitate  this  as  much  as  possible,  the  tests  are  made  in  a  special 
riMim  14  ft.  long,  q  ft.  wide  and  16  ft.  high,  the  room  being  closed 
in  and  set  apart  in  one  corner  of  the  dynamo  room.  The  test 
room  was  equipped  according  to  the  designs  of  Mr.  Fred  H. 
Smith,  electrical  engineer  of  the  company,  and  its  regular  work 
is  carried  out  inxler  his  immediate  oversight.  The  switchboards 
at  the  Farad.iy  Street  plant  are  nininited  in  the  center  of  the 
dynamo  room  and  the  test  room  is  connected  with  the  switch- 
board rear  so  that  any  circuit  nf  the  company  can  be  brought  in 
for  testing. 

The  accompanying  illustration  ( Fig.  i )  is  a  view  of  the  prin- 
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cipal  apparatus  in  the  test  room.  An  addition  to  this  r(ji>ni 
contains  a  Queen  c;ible  li-<ling  set  with  IV.-\rsonval  rcrtceling 
galvanometer  ami  Whealsl<me  bridge,  and  >-i.x  Bristol  recording 
viiltmeters.  The  Queen  set  is  nmunted  upon  a  large  marble  table, 
wired  np  fur  immcdirite  service,  .\uxiliarj-  lighting  is  furnished 
hy  the"  coinpany'-i  regular  loj-voli.  fio-cycle  circuit.  The  Queen 
set  has  proved  most  useful  in  telling  the  insulation  resistance, 
capacity,  leakafc  and  general  integrity  «i  newly-installed  under- 
ground cables     The  recording  voltmeters  are  coiiiiectoil  with 


the  ciunjtany's  incandescent  and  alleriialing  power  bus-bars,  one 
meter  being  connected  across  each  phase,  there  being  two  sets  of 
three-phase  copper  bus-bars  on  the  alternating  switchboard.  The 
work  done  witK  the  Queen  set  embraces  the  usual  range  of  deli- 
cate measurements  familiar  to  telegraph  and  cable  companies, 
when  the  situation  arises  svhich  calls  for  work  of  this  character. 
In  the  main,  the  testing  is  done  with  the  apparatus  illustrated 
in  Kigs.  T  and  2,  Fig.  2  being  a  special  motor-generator  set  which 
is  located  in  the  dynamo  room  just  without  the  testing  room. 
Fig.  3  is  a  diagram  of  the  connections  of  the  apparatus,  exclud- 
ing the  Queen  cable  testing  set  and  the  recording  voltmeters. 
In  laying  out  the  apparatus  the  idea  constantly  kept  in  mind 


^  

CL_  

FIG.  2. — MUTUX-CeMES.^TOIII  TESTtKC  SET. 

ivas  to  provide  a  large  number  of  testing  combittalion*  with  the 
maximum  simplicity  of  arrangement.  The  complication  of  con- 
nections is  only  apparent,  and  the  actual  work  of  making  the 
daily  lest*  is  small,  on  account  of  the  convenience  of  the  layout. 
Referring  to  Fig.  i,  ,-ind  to  the  photograph,  Fig.  1,  /,  /.  are  I^i-cp, 
ia4-volt  incandescent  lamps  used  for  lighting  purposes  only,  and 
'i|H'rated  from  the  leads  cut  in  or  out  by  switch  R.  On  the  bench 
at  the  left  is  a  revolving  reversing  switch  driven  by  a  single- 
phase  motor  through  ge.iring  which  reduces  the  speed  from 
the  vicinity  of  i.8co  r.p.m.  to  4  r.p.m.  The  motor  is  operated 
from  the  lai-volt  lighting  circuit  through  a  plug  and  socket 
connection  as  shown  in  the  photograph. 

Current  for  testing  is  drawn  from  the  special  motor-generator 
set,  .Y  This  set  clelivers  from  50  to  500  volts  direct  current, 
the  volt.iije  control  being  effected  through  a  separately  exciteit 
field  winding  on  the  generator  end  of  the  nnchinc.  When  the 
^^vilch,  .U  (Fig.  .?).  is  thrown  iipwanl,  the  arnntures  are  placed 
in  multiple,  the  downward  position  throwing  the  armatures  in 
scries.  The  set  was  made  by  the  I  loItzcr-Cahot  Company  and 
it  runs  at  1.170  r.p  ni,  The  motor  i*  a  5S0-volt,  direct-current, 
shunt  machine,  rated  at  3  hp.  The  switch.  M,  is  located  on  a 
further  wall  of  the  test  room  and  is  not  visible  in  the  photograph. 
In  Fig.  .1,  .V  is  a  150  alternating-mrrent-direcl-current  \oltmetcr, 
O  and  0  arc  iso-volt,  direet-curreni  instruments,  and  P  is  a 
600-^voltnieter  for  direct  current.  The  testing  room  set  alsti  con- 
tains a  l5Q-v<ilt.  jo-amp..  Thomsrjn  iiMlicaling  wattmeter,  shown 
ilisconiiected  in  Fig.  I  ;  another  600-voItineler.  lamp  bank.  etc. 

The  apikir.'itiis  on  the  wall  consists  of  four  25  C|i,  M-ries  incan- 
descent lamps.  ./.  H.  C  and  />.  a  terminal  board  carrying  eight 
liin<ling  posts  and  two  ilonble-pole.  single-'.hrow  switches.  /;  and 
F,  a  donlile-|Hile.  ilonble  throw  switch,  //,  and  a  single-throw, 
ilouble-pole  switch.  K.  Lamps  .1  and  /?  are  mounted  on  a  panel 
with  a  plug  switch  ha\iiig  four  positii>ns.  In  nosition  j  of  the 
|ilug.  lamps  .i  and  fl  are  in  series:  at  j.  .1  is  ot  in  with  H 
imt:  at  .1.  .f  and  H  are  shorl-circiiile<l.  and  at  4  H  is  in  and  .1 
■  lilt  of  circuit.  These  lamps  are  used  chiefly  as  direct  indicators. 
Switch  H  throws  direct  current  of  from  50  to  500  vo!ts  u|i<>n  the 
liinymg  posts,  i  and  2.  and  thence  upon  the  reversing  switch 
through  lamps  .1  and  B  to  binding  («>si  3  and  by  direct  Hire  to 
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pmt  5.  Fnxn  potts  3,  4  and  6  three  leads  arc  nm  to  the  rear  of 
the  main  sttilclilM»rd  in  the  dynaaio  roooL  Post  s  is  grounded 
and  yoitt  y  lad  >  «k  coniwcud  to  volnaetcr,  O.  Voltmeter  0 
w  cut  in  IWKM16  and  8;  wltawierP  h  coonccted  acrou  4  and  5 
liinHigh  tha  revening  switch  H,  tad  a  ipedal  tap  i*  ran  Iwtwcni 
5  itid  7.  Vttm  Fig.  I  it  will  be  leen  that  tiiew  connectiant  ana 
in  no  Miue  aiWtranr.  but  fiiQr  cas  be  alKNd  to  OMCt  almoal  any 
conditiaajt  ariring.  A  paab  button  circntl^  not  •feowti.  nottfia 
the  swhchboard  alteiidant  wha(  ciraiits  to  bring  into  the  testing 
room  according  to  a  prearranged  code  of  signals.  The  tests  are 
■.n^'-^L  iiri'iv  ra  H  .-i.ni  .  r.rr  rirc'.'.ts  afc  tccted  tot  opcu  Condition 

iiiu'rly  frjin  the  main  si'.  itiiiUuard. 

r':if  morning  groinid  i<  vi  on  tlic  arc  circuits  is  made  as  fol- 
I'livi:  On  receiving  the  hell  signal  the  switchboard  attendant 
tf  uchf  -  plug  6  to  the  positive  side  of  arc  circuit  No.  I.  Switches 
.U,  K  and  F  are  closed  meanwhile,  throwing  the  potential  of  .V  >' 
upon  the  arc  circuit  through  the  voltmeter,  Q.  One  side  of  the 
motor-generator  set  is  always  grounded,  as  shown  in  Fig.  3.  The 
insulation  of  the  arc  circuit  is,  therefore,  »lio«rn  b.v  (he  indication 
of  the  voltmeter  neetVc.  and  a  record  of  Hbt  reading  ia  tnn- 
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scribed  upon  a  lest  pad,  which  cnabln  the  condition  of  the  feeder 
f,  \,e  followccl  from  (i.iy  to  day.  As  Soon  as  the  reading  is  taken 
die  atlcndai.t  at  the  i>witchboard  is  signalled  to  apply  plug  6  to 
circuit  No.  i,  and  so  on.  It  it  a  great  nrivanl.ik'c  t.i  bi-  Mi-  v< 
apply  such  a  wide  range  of  potentials  to  the  circuits,  and  with 
c.m.f  s  of  one  or  two  hundred  volti,  exceedingly  dc6aite  nndti 
are  at  once  apparent. 

In  case  an  arc  circuit  is  found  to  be  grounded,  suy  in  tiic  u;.- 
derground  system  between  manholes  somewhere  on  the  Sine,  the 
No.  3  load  is  connected  permanently  with  one  side  of  the  arc 
drctlit  at  the  switchboard.  TW*  throws,  when  switches  E.  K 
and  M  are  cloicdi  the  external  arc  circuit  through  lamps  A  and 
8  upon  tbe  molor'gcnenlor  potential,  and  at  long  as  the  grtnmd 
cxisu  (be  lantpa  wiH  bam  with  a  degree  of  brilliant  dependinc 
vpon  the  applied  voluge.  circuit  and  gromd  raistanee.  Hat- 
men  now  proeeed  to  pat*  over  tbo  dmiit  with  a  liane  and 
wagon,  stopping  eveiy  few  manholes  to  apply  a  compass  in  the 
manhole  just  over  tbe  cable  which  is  affected.  The  compass 
needle  will  deflect  until  the  ground  is  passed,  when  i'  1-  I  i.atcd 
between  two  definite  manholes,  requiring  but  one  cut  in  ihc  c;ibl<'. 
A^  *<i.  ri  :cs  thr  ground  is  removed,  ■  r  i)i<  .ble  cut,  lamps  A  and 
li  cease  to  tiiirii.  notifying  the  oh'>t;vfr  m  ili«>  test  rnom  thM  the 
troutilf  IS  .It  ,'in  cn'i 

In  locating  an  open  circuit  in  an  arc  circuit  the  lead  No.  4  is 
growided  in  the  terniaal  room  and  Na  3  lead  is  tondhed  to*llie 


unconnected  side  of  the  arc  circuit.  No.  4  being  connected  pre- 
viously to  the  one  side  of  the  are  circuit.  If  a  flash  occurs  it 
prova  that  the  circuit  is  closed  without  the  station.  If  there  is 
no  flash,  tlw  Na  s  'cad  is  left  cHnnattiaili,  No.  4  is  disoonoceied 
and  Haonen  proeeed  to  "covet"  die  drculi,  atoipping  at  intervida 
to  ground  fb«  positive  fide..  Throughout  die  ^  rigfat-hanid 
aide  of  the  are  drenit.  proceeding  fcon  tfie  itaticm,  is  positive. 
Each  tinte  the  positive  side  is  grounded  momentarily  by  the 
lineman,  a  f^a^h  occurs  at  the  point  of  contact,  until  the  open 
circuit  is  passed,  when  lui  further  flash  occurs.  Lamps  A  and  B 
i;  I  itc  the  grannding  at  each  point  by  glowing  as  the  contact 
i*  made. 

To  dctei  mill-.'  tlir  condition  of  a  wire  on  a  joo-volt  pottcr  circuit 
without  ?liiif.ins  of!  current,  it  is  only  necessary  to  apply  the 
6oo-voltni<  tt-.  tL>  the  circuit,  one  side  at  a  lime,  the  other  side 
of  the  voltmeter  being  grounded.  Thi.*  is  done  by  applying  No. 
4  lead  to  the  power  wire  and  reading,  f . 

The  ground  test  on  a  dead  power  circuit  is  made  by  closing 
switches  .\!,'K  and  F  and  applying  No.  6  lead  to  each  side  of  the 
power  circuit.  This  puts  about  aoo  volts  on  tbe  line  to  ground 
and  tlie  voltmeter,  0,  is  In  series  with  the  arrangement. 

Ground  testa  on  a  dead  aMcnating  or  power  drcnit  are  aade 
by  eooiMcthtg  the  dreuit  at  the  station  with  the  No.  3  lead,  dosinf 
switches  B,  K  and  it.  This  enables  current  to  flow  eoatinuonsl^ 
through  the  otherwise  dead  power  cinniit  to  ground  and  bade  to 
the  generalori.  A'  K.  I.inemeti  follow  the  cable*  with  two  com- 
passes, appl>ing  each  con)p."iss  to  one  lead  of  the  circuit.  The 
ildl^'  t  r>ns  of  the  needles  will  be  in  the  same  direction  x'^.r 
ground  is  passed,  when  one  of  the  needles  reverses.  Here  ali«j 
but  one  int  m  ilu-  cable  is  neccsijiry,  between  the  various  man- 
holes. Short-circuits  in  power  lines  and  connections  are  tested 
in  much  the  same  way.  both  sides  of  the  line  being  connected 
with  the  special  generator  at  tbe  test  room.  Wiwn  the  short* 
circuit  is  approached  the  compass  needle  deffetls;  when  it  is 

passed  there  is  no  deflection. 

Hie  importance  of  regular  tests  in  a  central  station  of  this 
character  is  not  easily  overestiniated  Continuous  service  de- 
pends  in  a  mariced  degnte  upon  the  wuleh  which  is  kept  upoa 
die  condition  of  tbe  feeder  eyatem.  The  Worcester  Electric 
tight  Omtpaiqr  now  serves  a  pofulatioii  of  about  ijoyooo  people, 
operatinK  mum  1,000  hp  In  motors,  776  open  ares,  j&i  enclosed 
ares  and  fl&rao  iacandcscents.  The  oiSccn  of  the  company  are: 
President,  A.  B.  R.  Sprague ;  treasurer,  H.  H.  Fairbanks;  supef^ 
inteiident  and  chief  electrician,  \V.  H.  Coughlin. 


The  Lighting  Problem  in  R««dence  Streets. 

Bt  H.  S.  Kxowuow. 

THE  pr  p.  t  lighting  of  residence  streets  is  one  of  the  most 
difli-ult  pri  bicms  in  modem  rnitral  station  practice.  Ex- 
cefit  in  tlif  most  thiddy  :.ctt;.:ti  )ii::r!ii:iii:=  i.t  (lie  l.-^rgiT  c:tLrs, 
it  is  not  to«  much  to  say  that  the  residential  street  lighting  situa- 
tion is  to-day  more  unsati»f.ictory  than  that  obtaining  in  any  other 
application  of  electricity.  The  point  is,  not  that  electricity  is 
unequal  to  the  demands  upon  it.  but  that  the  commnnities  served 
are  rarely  witling  to  pay  for  thoroughly  good  practice  in  the  11- 
luniiii  ition  of  their  residential  streets. 

From  the  standpoint  of  the  municipality  the  lighting  of  scores 
or  even  hundreds  of  miles  of  rasideatial  streela  is  UMoKy  re> 
gardcd  as  a  heavy  expense,  whether  the  quality  ot  iUnnwialian 
be  good  or  bad.  The  per  eapila  cost  frequently  reaches  |i  per 
aunum,  but  in  compafiam  udth  the  monqp  expended  per  in- 
habilant  lor  other  public  utilities  the  cost  of  street  lighting  is 
generally  far  from  excessive.  It  is  almost  impossible  to  re- 
duce to  figures  the  decre.-iscd  legal  and  punitive  expenses  which 
srr  Ir.iURht  a'^-rmt  h>'  tlv-  nnintcnance  of  a  high  standard  of 
!>treci  illumination  in  any  large  town  or  city,  but  there  is  no 
doubt  that  crime  is  greatly  lessened  with  wdl  Ivhied  thoraugh- 
fares. 

Tt  h  out  'if  thr  rp.!,       n  t  ,  i-xiii-rt   iii>  rr^nicDtir.!  street  tO  be 

brilliantly  lighted  under  tlie  municipal  appropriations  common 
at  tbe  present  time,  but  this  does  not  mean  that  ^  problem 
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•.houlct  be  let  aionc  by  the  iLiur.'l  m  iH  manager  who  is  anxious 
to  extend  his  business  by  educating  the  public  (o  a  Culler  ap- 
preciation of  the  poisibilities  of  electricity  in  every  phase  of  Im -  .in 
activity.  Doubtless  every  progressive  manager  would  be  only  Itw 
glad  to  install  additional  lamps  in  the  residence  streets  of  his 
city  if  the  necessary  appfopriatiou  were  forthcoming,  but  unless 
an  orgMiizcit  cfTDrt  to  improve  ttw  situatioa  is  made,  little  can 
Ite  icGomplished.  At  the  present  rime  central  Mations  are  worldng 
haid  10  gain  new  business  in  many  quarters,  but  very  little  has 
been  done  in  the  dircclioii  of  atreet  tighiing  cxpaniion.  At; 
enHnMiit  SiM  Ue>  open  to  the  maaaccr  who  cm  convinoe  die 
peiMie  that  better  street  ligbting  and  more  of  it  h  worth  secur- 
ms  in  the  residence  districts  of  nearly  erery  Amencati  city.  It 
is  hopeless  to  expect  much  real  assisunee  from  t^K  politicians, 
in  this  dircctii^ti :  the  solution  of  the  problem  lies  hi  creating  a 
public  demand  for  more  extensive  facilities. 

In  suggesting  how  this  can  be  done  it  is  rcali/cd  that  any  in- 
crease in  ttuiiiic>|>al  expenses  w'.  i  li  I'ln:  I'l  i  ii  ':i\;  ,,M  r  f«"ch 
is  certain  to  produce  great  opposiliou  unless  il  viiit  bv  lidiiiitcly 
show  n  that  the  increased  expenNe  results  in  vastly  better  service 
than  the  prcvii>ui  (pialily  rendered.  Hut  two  factors  bvar  upon 
the  matter  which  give  good  grounds  for  hope  that  some  improve- 
ment may  reasonably  be  expected.  The  first  of  these  is  the  dis- 
liticlly  .\merican  characteristic  of  being  willing  lo  pay  a  fair 
price  for  good  service  of  any  kind,  rather  than  a  low  price  for 
inferior  Service;  the  second  is  the  aroused  public  sentiment  against 
municval  graft  which  mimics  ted  itsdf  »o  emphatically  in  1905. 
If,  in  any  specific  caae,  the  paUie  can  b«  convinced  that  it  will 
he  letlinc  its  laoney's  worth  in  a  more  extended  and  beucr  dis- 
tribntnd  illnminatian  of  residential  streets,  it  is  more  Han  proh- 
able  that  the  entering  wedge  ran  be  driven.  Wliy  should  not 
same  of  the  money  which  in  previous  years  has  been  mokted 
from  the  mitniripal  treastiry  by  the  grafters  he  devoted  under 
the  improved  conditions  of  to-day  to  securing  the  real  public  bet- 
terir.cnt  ■  f  tii  if  txi<iir:c.^   -trcet  lighting? 

Within  slic  Uii  01  three  years  grtfat  progress  has  been 
made  in  the  production  of  higher  illuminatiii);  (t'fi  i:  ncie*  in  low 
•candle  power  units.  The  sue  of  these  units  is  aslir:r.ir!y  suited 
to  the  rcfj'..;iinirr:is  f  tl:'-  avcrnnr  ri^u'.cntial  street.  in  lo- 
calities where  the  foiiaxe  is  lU-n-r  it  sert'  th;i(  tlir  cx- 
perinienlal  e«juipmcnt  of  a  fen  ',-,,r,-.'-ui::\:\>-  street--  with  im- 
proved incandescenls  spaced  sisfsicicmly  near  togetiier  to  give 
rea.sonably  good  lighting  might  be  a  valuable  object  lesson  to 
the  public.  The  magnetite  arc  lamp  also  offers  much  to  the  cen- 
tral station  manager'  in  the  way  of  a  more  efficient  and  better 
distributed  ligiit  for  street  service  which  is  not  hampered  by  too 
mndi  fdiage.  It  will  not  do  to  condnde  that  the  public  cannot 
be  indneed  to  buy  more  cnrnnt  for  the  lighting  of  residential 
districts  simply  becauie  it  has  hi  die  past  failed  to  appropriate 
enough  money  to  seenre  the  rcaiilts  whidi  a  more  Itbeial  policy 
and  the  advance  of  electrical  adencc  wonld  now  make  poaaiUe, 
In  some  cogent,  forceful  way  there  most  be  cicaled  n  piMe 
demand  for  more  lighting  unit*  in  the  residence  streets.  Ihqy 
cities  'in  1  '  nvT^s  are  provided  with  progressive  Boards  of  Trade, 
ImprovcsjKiil  Associations,  etc.,  which  can  readily  be  interested 
in  so  great  a  public  benefit  as  the  proper  lighting  of  residence 
districts,  and  the  co-operation  of  the  newspapers  ought  not  to 


be  a  difficult  thing  to  secure,  iti  -i.crtm^;  li.c  iiioMincm.  There 
is  no  need  to  disguise  the  fact  that  the  company  intends  to  make 
a  reasonable  profit  out  of  all  new  business  which  it  ur^  -, 
for  no  sane  citizen  will  deny  aisy  "jjiinrc-dcaling  public  service 
corporatitm  a  just  return  for  it;-  c  iiir:.i  lily. 

It  ought  to  be  a  simple  matter  (<>  convince  the  public  ibat 
the  inadequate  lighting  of  residential  streets  now  conditioned 
by  scanty  appropriations  is  entirely  out<of-datc  in  the  twentieth 
century  schtmie  of  living.  The  paUie  demands*  reeeives  and  pays 
for,  in  its  urban  tiansporlatian  ayatcma  to-day,  a  service  which 
is  a»  fir  tupeirior  to  that  given  by  the  hone  cars  of  twenty  years 
ago  as  the  present  preeaiiMS  daftewna  «l  the  Avcngt  reiidenoe 
street  in  onr  cities  and  towns  is  inferior  to  the  iltnmination  of 
the  business  districts.  The  cjuipment  of  a  tHngle  street  alot^ 
modern  lines  and  comparative  photographs  of  the  old  and  the 
new  street  lighting  arrangements,  coupled  with  succinct  state- 
ments as  to  costs,  would  be  an  object  lesson  worth  having,  and 
the  time  is  certainly  ripe  for  the  new  business  departments  of 
our  modern  central  stations  to  »ee  what  can  be  done  toward 
captttf mg  this  attractive  and  profitable  iScid. 


Letter  to  the  Editors. 

Weis^t  of  Single-Phue  Motors. 

To  Mr  Editon  of  mtetticat  W»r1i: 

SiKs; — I  find  that  t:  ilu-  i^vl''':  :iixi  nin.-inying  the  artiLh-  cutii'.f  ! 
"Heavy  Railroading,"  uhuli  :lvii< -intl  urrder  my  natrw  in  y-An 
issue  of  November  l8.  I'/iij.  [i  i^'j  Wo.  .m  error  occurs  conccriiing 
the  single-phase  motor  of  the  General  Ucctric  Company,  i  he 
data  referring  to  the  7S-hp  single-phase  motor  of  this  company 
were  partly  taken  from  ti  'sulilication  in  the  Street  Kaiiway  Jour- 
nal, in  which  it  was  ;  t  iti  I  th.ii  the  motor  weighs  4,900  Ibw  (a^aOO 
kg.),  which  I  assumed  to  be  Ihe  weight  without  gears.  I  am  nOW 
informed  that  the  motor  without  gears  weighs  IfiOO  kg. 

Similarly,  I  figured  out  from  the  gear  ratio^  wheel  diameter 
and  qwedt  <ha  mmber  of  revolution*  per  attuutc,  as  i,9imv  but  I 
am  now  faifbrmed  that  thb  motor  make*  yoo  rpim.  at  normal 
rated  load.  Aooordingly  the  weight  factor  for  this  motw  ia 
about  ite, 

I  note  also  that  the  article  as  printed  might  lead  to  Ihe  in- 
ference that  I  admit  that  the  single-phase  traction  system  is 
cheaper  in  first  cost  than  the  three-phase  system  owing  to  the  use 
by  the  fortiii  r  !i(  nly  ;i  single  contact  condurti  r  In  point  of 
fact  1  showed  Ij.'.  li^nri  ^  that  this  is  not  the  >  i^wmg  to  the 
additional  cost  -  f  th.'  jirimjrv  hut,  j:n!.r;itiiu;  phmt  and  espe- 
cially the  cost  oi  the  eleclrica]  cxjuipment  for  the  single-phase 
system.  Again,  in  the  part  of  the  article  treating  of  the  superior 
economy  of  the  three-phase  system  for  lines  requiring  frequent 
Stops,  this  claim  is  suppoitod  with  reference  to  the  single  cascade 
connection,  whereas  tar  aigtuncnt  was  based  upon  the  multiple 
easeade  coancctioii. 

BtWAmti  HvHGMur.  Bei.a  Vaumik, 

Eleetrieal  Engineer,  Cant  &  Co. 
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Drsign  of  AUtnMHonr~yfTnt.K.—A  paper  iUtMtra(«d  t>y  dia- 
grams, discniaing  the  design  of  allemaMrs  solely  from  the  point 
of  view  of  the  voltage  regn1atk»  without  regard  for  the  sise  of 
the  machhic.  FomiufaM  are  develaped  and  applied  to  numerical 

examplesi.— ^^'t.  uwd  Uveh.,  February  4. 

Armalur,'  Hcaction  in  Thrcc  Phiuc  0>«#raf#r#.— StTMBC.— The 
conclusion  of  in-  1  ing  ni;iOu'ni;ii  1.  al  paper,  illustrated  by  dia- 
grams, on  the  armature  reaction  in  three-phase  generators,  with 
an  account  of  tlK  ditcuaiion  whkb  followed.— £/iP*.  *nd  Mntth,, 
January  aS. 

iflrrnMlwg-^nrmir    Cammmtor  Motors.— MicriiAiiiitt.-> 


V-.i-  r.)ii.'lu-,;i>ii  I  if  111*  matheinaltc.il  .-ir-.tclc  siwim  i;-..'  -.yr  -i  dia- 
grams oi  tiitierent  types  of  altenialiiig-current  commulatur  mo- 
tors..— Etch,  und  Match.,  January  7. 

Single-Phase  Scries  Motor.— UlCK. — paper  on  the  design  of 
9tngle-pha»c  »erics  motor  for  tr,iction  purposes.  The  author  first 
explains  why  it  is  preferable  to  use  a  high  speed  in  order  to  get 
small  dhnenriMM.  Various  famMlas  are  givta  whidt  slwnld 
prove  helphil  to  tlie  designer  and  the  use  md  design  of  special 
ctHmnutatloa  'poles  is  discussed  ■  at  some  length. — Elek.  und 
Masch.,  January  7.  14. 

Armature  Svldering  OutSl. — Forrrn. — An  illustrated  dcscrip-  , 
thu  of  a  soMering  outfit  fiar  soldering  armatures  and  a  pneu- 
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devices  have  been  developed  at  llie  Ueiroit  UnUcd  Railway  rc- 
^ir  tkoptj— ^f.  Iff  Jour.,  fAruary  3. 

Lamps  aad  Llshtlag. 

Slrcti  Li^hlini;. —  Btocil.-^An  actontit  i  t'  rrmiMr.itivi'  it^:! 
made  on  street  lighting  in  Berlir.,  (i.i:t;.v  u^ih  tlcitriL  itl  ^inips, 
ami  iiarily  with  cunipresscd  gas  ^raillcmiiuai  itgiU).  1  ht  lUiimi- 
iintion  III  Kricdrich  Stra!»c  (corresponding  iomewhat  to  Broad- 
way in  New  York),  is  6.8  lux,  that  of  Alexander  Slras>c  5-2  lux. 
The  ex=ict  measurements  show  that  for  a  surface  of  street  of 
100  Mjiiarc  nieter>  (1,0;^  sq.  ft.)  each  lux  of  mean  liori.2ontal 
illumination  requires  8.4  walls  with  electric  aiC  iMIpS,  while  with 
miJIenniam  light  50  litre*  of  giis  per  hour  tre  Nqwied  for  the 
same  puTpoce.  (To  milce  di«  camparisoo  oowptee  ii  must  be 
■taMd  that  in  the  tcsb  the  ifliiniiiMtiaii  by  >r  lainpc  wu  mote 
wnifoim  thtii  with  milleiinitini  Itt^t,  *o  that  the  iceult  would  be- 
come more  fencaMe  to  the  arc  1%htiiv  if  ^  sutpcndiMg  Ibe 
are  lamps  at  a  lower  level  the  character  of  the  iUuminaiion 
would  be  made  more  similar  to  the  illumination  by  gas.  At  spe- 
cial places  in  Berlin  a  tniicli  higher  illumination  is  obtained,  and 
■1  -ikIi  [il.ut  -  "iiiti  usno  tl.iiin  arc  lamps''  are  used.  This  is,  for 
iiisldiKi,  ihc  cjii-  uii  she  i'ujidam  S<iuarc  where  two  poles  carry 
each  four  flame-arc  lamps,  each  con<.nmiiu;  -'i>  unpcrc-'.  The 
lamps  arc  provided  with  ordinary  (iii>l  fra>led)  gla<s  globes 
and  arc  suspended  at  a  height  of  iH  meters  above  the  Knuiiul. 
The  maximum  illumination  in  this  case  is  8a  lux  and  the  mean 
iUmnination  ii  18.8  hue,  the  sarfaee  of  the  tqnare  (King  ,1.640 
square  meters.  This  cfirresponds  to  a  consumption  of  65  watts 
for  one  lux  and  too  square  meters  surf.icc.  This  |»jwcr  con- 
aaiaptkm  it  mndi  tmaller  tbaii  the  value  given  above  for  ordinary 
arc  bmpi,  but  on  the  odier  hand  the  coit  of  MiaiNteuuKc  is  con- 
siderably Ugbcr  with  HanMfes,— /wr.  /.  CSmM,  Fcbnwty  3 

Negalwe  Cfa<«r.— RncB.— An  uceourt  of  an  experhnentel  In- 
ml^tion  of  the  size  and  the  tcnpcnture  of  the  negative  crater 
of  the  electric  arc.— fAy/.  Zrit.,  Febniarjr  i. 

Lighting  in  Mines.    A.snni'     A    :'ullv  illus.traleil  arlid  •  mi 
electric  lighting  in  mints  ■,\\\\\  iK  .v.r;jiU'.ii%  of  methods  of 
and  accessories,  tXc—ijlufikr.uf,  Febriiar\ 

A'lH'  Slelatlic  Fitamint  i  oiume  Lorn/".  — K;4LM>t..«<Ei£KV. — \n 
account  of  results  of  test*  of  the  new  metallic  hlament  lamp  of 
HaiM  KuxcL  A  long  abstract  of  this  paper  was  pubJtjiied  in  our 
last  issue.-^CIrb.  umf  Maieh.,  February  4. 

Power. 

BnlijH  ttiixt-r  i'iant. — A  dr<.cnption  of  the  sydrni  n;  tin  D(ir- 
ham  Collieries  Electric  Powi  r  C  nijiii:  y  i  In  iip  i  1^  .nailaUe 
a!  ihe  power  plant  and  steam  turlj.  1  m n'  1  ~  "irc  um:U.  Each 
Irrln:  yciit  r^i'ur  has  its  own  boiler-,  n  iiuii  iisiiif.'  plant  and  switch 
gear,  which  can  be  worked  independently  of  any  of  the  others. 
Tbc  engine  room  at  present  contains  five  main  sets,  all  of  the 
same  size,  three  driven  by  Parsons  turbines  and  the  remaining 
two  by  Wilians-Robinson  turbines.  The  latter  turbines  are  bolt- 
ed down  10  their  foundations  and  are  rigidly  coupled  to  their 
eondemerit  the  latter  bcinf  mounled  on  iprinca  and  protnded 
with  pipes,  whkb  «K  to  ■  certain  extent  H^ibtet  leading  to  the 
ptmi|M.  The  Panons  machines  arc  without  holding-down  bdtt, 
and  are  Gotmccied  with  their  condensers  by  flexible  joints,  the 
(ondensers  themselves  being  rigidly  bolted  to  their  foundations. 
Tile  alteniators  ci^ii|i'c!  ;  e,ich  turbine  are  of  the  high-speed,  re- 
volving-field type,  luiinmg  at  1,500  revolutions  per  minute.  The 
mirrTKi'.  .v.rr|,rt  is  I ,rx"<j  kw  each.  'I'lini-  pli.-r-.'  currents  are  vrr\ 
eraltil  dt  <<,(**>  volts,  the  frequency  l  i^ni.;  ;n  Two  auxiliary  it!:, 
are  provided,  each  consisting  of  rm  iSo  Ww  rlirect-cnrrent  gen- 
erator, working  at  550  to  600  volts  for  driving  the  various  motors 
in  the  station  and  a  40-kw  exciter  on  the  same  ^haft.  It  is  in- 
tended to  put  down  two  400-kw,  s5o-volt  Bruce- Peebles- l-icour 
"motor  convcrtcrt."  to  supply  iwjwer  for  traction.  The  load 
consists  mainly  of  collieries,  besides  traction.  Electric  drivinc  is 
applied  for  pimping,  cutting,  mdcTgronnd  haulage,  etc.— Lond. 
Eitt..  January  16. 

Bri$M  Pawtr  C«mPMia.-'i<  table  giving  the  maps  of  the 
afCM  of  British  power  compauiei  which  supply  whole  dia- 
iriett.  For  is  of  these  oompanica,  statistical  dau  are  given  in 


.1  t.ifil:  ^  incerning  the  history,  system,  etittipmenl,  tariff,  etc.— 
^u|i;;U 111. :,t  to  Ijfmd.  EUc,  January  36. 

ujj  r.  ,  -HorFM.^N.— An  illustrated  article  of  a  general 
nature  on  gas  producers  and  gas  engines  and  their  use  in  electric 
stations —£/ct.  und  Mi2s:h.,  rcbriuiry  + 

Etevalort.—Viuuh.~\  fully  illustrated  description  of  an  eke- 
tric  elevator  system  used  by  a  German  <ompaity.^£'M.  AaA- 
n*n.,  January  4. 

Coal  Handling. — An  illustrated  description  of  the  coal  bandl- 
ii«g  piatit  at  Ihc  Willesdcn  station  of  the  Metropoliun  Electric 
Supply  Co.— Lond.  Ehe.,  Jaiwary  ad 

Traction. 

EUclriAcaiion  of  I  runk  Railways. — Leo.n.\ko. — A  note  in  which 
the  author  emphasizes  hi*  conviction  that  the  replacement  oi 
steam  locomotives  by  electric  l<icomotivc»  would  be  a  paying 
pMpOsitton  to-day  upon  a  large  percentage  of  our  trunk  line 
railways.  The  cost  of  elect riticalion  of  steam  railways  will,  of 
eourse,  vary  considerably,  but  it  it  pfotable  that  with  the  best 
s}-siems  oi  cicciriiication  the  average  cost  will  not  exceed  $lk» 
tier  horse-power  in  the  locomotive.  On  horae-power  in  the 
looomotive  pradueei  an  output  of  about  ijmkib  loti-milea  per  aiv- 
nnm  on  the  existiiig  milways.  Based  upon  the  average  revenue 
per  tott-inite  in  the  United  Stales,  the  earning  p>  \\  l  t  of  the 
average  United  States  fecomotive  is  about  $too  per  lip-:,  '^r.  The 
toul  niilway  capital  at  present  employed  in  the  United  States 
railways  is  atxiiit  $600  per  horic-poner.  The  electrification  of  an 
average  existing  mciu  -  'c.im-  ot  its  total  capital 

\i\  about  10  per  cent,  to  provide  liit  ■■  anic  total  ^itiutr  as  it  now 
uses.  If  it  be  assumed  than  the  ton-inilr>  pi-r  itinmn  <jn  I'lirid 
Slates  railways  uill  increase,  in  the  futuie,  ai  the  Muie  rule  a- 
during  the  past  ten  years,  and  that  the  railways  will  be  compre- 
hensively electrified  by  l<)2$,  it  is  estimated  by  the  writer  that  n»i 
less  thati  $1,100^000,000  of  electrical  apparatus  will  be  required 
for  thif  purpose  alone  during  the  next  twenty  years  When  ibc 
eottst ruction  of  a  new  trunk  line  railway  is  considered,  there  i* 
an  enomoua  advantate  in  favor  of  electric  traction  over  atcam 
traeHon  which  ia  not  peoycriy  appreciated.  Tliio  ti  dut  tn  an 
inherent  defect  of  the  steam  hxomotive  in  that  its  pojwoc  when 
hauling  a  certam  tiain,  falla  olf  rapidly  as  the  grade  is  inereaacd. 
Aho,  simulianrotialy,  iIm  COM  per  bona-power  rapidly  increases. 
I'lm.rmfiiis  expenditures  of  Capital  ate  made  in  railway  constrnc- 

tion  ill  order  to  escape  the  inefficiency  of  operation  which  would 
result  from  operating  the  steam  locomotive  on  grades  heavier 
than  a  certain  limiting  grade.  The  clc  tnc  1  f.  ittn  im-  i  ,  1  nf  n 
which  a  voltage  control  of  the  sjiced  is  employed,  iml  in  which, 
as  a  consequence,  the  total  power  and  the  cost  ;>c-  ip  l.i  ur  can 
be  maintained  constant  over  the  range  of  tractive  etfori  desired 
in  practice.  Other  features  of  important  superiority  possessed 
by  the  electric  locomotive  are  its  ability  to  regenerate  tueful 
energy  in  going  down  gradea  and  for  breaking  tenmay.^St 
R'y  J0ur^  January  27. 
Aulomalit  Bopsling.^Tih^it.y.-  \  |..iiit  t.mJ 
section  of  the  (Brit.)  Inst.  Klec  F.ng, 
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riG.   >.— AUTOMATIC  OOOSTING. 

letjbcs  a  lyatcm  of  automatic  regulation  of  the  shunt  field  cir- 
cuit, the  regulation  l>cing  automatic  both  when  the  booster  is 
charging  and  discharging;  the  apparatus  is  mi  arranged  as  to 


Digitized  by  GooglC; 


Fkwoiunr  14.  i9o6b 


ELECTRICAL  WORLD. 


417 


firovi<if  for  r^■v^•r^^^l  cif  ihi-  >i5--iit  <  N..  il:it" 'ii  The  complete  dia- 
gram of  the  arraiiKeiiUMt  shoeing  bori4li'r  and  battery  is  given  in 
Fig  I.  while  thf  two  diagrams  in  Fig.  2  show  the  multiple-way 
regulating  and  reversing  switch  and  details  of  the  same.  This 
switch  is  mounted  un  a  kitiij  of  table  having  all  the  resistances 
fixed  underneath  it  The  switch-contact  blocks  are  directly  con- 
neeted  to  the  apindlc  of  a  small  motor  armature,  which  is  caused 
to  turn  one  way  or  the  other  from  its  neutral  potition  bgr  the 
interaction  of  the  four  field  coils  1,  2,  3A  and  3B.  There  are  two 
pairs  of  contact  blocks,  one  pair  making  contact  on  ringi  i  and 
9  and  file  other  pair  on  ring*  3  and  4.    The  revemi  of  the 


booster  excitation  and  the  iliMiiaryc  before  reversal  is  effected 
by  the  two  contacts  marked  i'i'.  the  switches,  as  tluy  pass  uii  ti> 
and  over  these  ciiiiliut';.  shurl-t  ircintiiiR  the  b<ji--tt-r  field  wind 
ing'.  In  practice,  110  sigji  of  anj  inductive  ipaik  is  visible,  even 
Willi  very  rapid  rc\criaL  As  the  full  boyst  is  never  rciiiiir.t!  i.n 
discharge,  there  i*  a  permanent  rc»i>tancc,  as  shown  n;  '.Ur  dia- 
gram, in  series  with  the  regulating  resistance  un  the  discharge 
side.  The  armature  has  a  small  current  always  passing  through 
it.  The  field  coils  are  in  four  different  circuit^.:  \u.  1  carries  a 
definite  proportion  of  the  outside  load  diverted  through  it  kgr  the 
maia  diverter.  No.  a  is  set  to  give  a  certain  nwnbcr  of  anpere- 
tnnis  dapeiMliilg  on  the  output  of  the  machines  nmniiig  in  the 
•Wiea.aMl  ttit  vdne  of  No.  a  eoit  haalo  be  ahmd  oo^  when 
a  taachlfl*  ia  that  down  or  put  on  the  bus-bars.  Coil  3A  it  an 
the  drenit  of  the  booaler  field  when  the  latter  is  cbaiging  the 
battery  and  coil  3B  when  it  i»  di>charKinK.  the  change  from  one 
to  the  other  being  e(Terl<  <I  by  iln  idiiig  the  iiiside  ring  nf  the  switch 
at  the  p<iiiit  where  llie  lioicter  field  is  shori-circr.ncd  tiefore  re- 
vers.!!.  Coil  j.-f  has  conneeted  111  parallel  with  it  a  small  diverter 
which  is  to  compensate  lor  the  rise  in  volt»  of  the  hallery.  The 
author  gives  sonic  imtes  on  the  dimensioning  nf  the  coils  with  nu- 
merical examples.  There  was  considerable  discussion,  an  ac- 
COttnt  of  which  is  given.  The  autlu  r  also  gives  some  informa- 
tion on  the  results  obtained  with  the  regtilator  in  actual  prac- 
tice at  a  British  tramway  station.— Loud,  like,  January  26. 

Trmtiieu  m  Grtat  SWlain.— Sutistical  ttblea  giving  a  great 
many  detail*  on  electric  tiaawaqn  and  railwaya  in  die  United 
Kingdom.  There  are  three  diiferent  table*,  the  lint  rda^  to 
the  114  tramways  which  arc  snppHed  fram  combined  Hghlnig  and 
traction  stations  (II  more  than  last  year);  die  aeoond  relating 
to  47  tramwayf  which  have  their  own  power  booses  (a  more  than 
last  year)  :  and  the  thin)  rcfcrrini;  :o  electric  railways,  of  which 
there  arc  now  ten  in  ojKration  and  five  inure  under  construc- 
tion. The  114  "i-omblned  "  slcitions  supply  1,190  miles  of  route 
(1.860  miles  of  single  track),  and  the  4-  tramways  with  their 
own  [Kiwer  bouses  ha\e  a  mileage  of  -iky  irile;  of  n-ule.  ei|iiiv;i 
lent  to  1,180  miles  of  single  track.  The  former  tramways  i>os- 
•eSB  S,o6o  can  and  the  latter  4j6a  On  January  i.  iqo;  there 
were  1,770  route-miles  of  tramways  in  the  United  Kingdom, 
equivalent  10  3,740  miles  of  single  track.  On  January  i.  kjoC, 
then  wcfff  tigTO  nrnto-miks,  equivalent  to  3x140  miles  of  single- 
tfidt  ■n  incicaae  of  ahoat  11  per  cent  in  each  case.  Last  year 
there  were  to6  ronlCHiiilea  of  electricaily-eqwpped  railway,  eviiv> 
dent  to  an  mHea  of  track;  this  year  igo  HMite-niiie*i  or  afis 
miles  of  sii«Ie  trade,  an  inereaae  of  41  and  33  per  cent  respee- 
tinrely.— Load.  Elte.,  February  & 


7  tifeio.— Uauiw  IN.— .Vn  illustrated  description  of  the  Street  rail- 
ways of  Tokio,  Japan.  The  machiner>'  was  furnished  by  the 
(iencral  Kleclric  Company,  but  the  ins',^  ■  n  and  operation 
were,  and  arc.  in  the  hands  of  Japanese  eiiL^iin.'.  is  I  lie  jMiwer 
plant  CfMitaiiT-  three  i,joo-kw  alternators,  generaurig  three-phase 
current^,  n.'*^!  volts  at  a  fre<juency  of  ij,  for  transmission  lo  two 
convcTier  snii  stations.  I  he  use  of  the  rail*  for  the  return  current 
is  forbidden  b>  the  government.  It  was,  therefore,  necessary  to 
use  two  trolley  wires. — Elek.  alinfii,  Kebriiary  3. 

London  Jia^iDiay.— The  first  part  of  an  illustrated  description 
of  the  Kingsway  riiaIlow*tunnel  tnlmway.  Tlie  conduit  system  ia 
used,  but  the  constmclioB  of  the  conduit  is  simpler  and  Vkeaper 
than  on  dw  surfiue  raadk— Lond.  BUe.r  Januaiy  2. 

Canal  Hmik§tf-VaacMKtj— An  illostratcd  deaciiption  of  sys- 
tems of  electrle  canal  haulage  in  use  in  Germany  and  in  the 
United  States.— /ron  Age,  February  15. 

Lightning  Protection. — Trrus. — A  paper  read  before  the  CJhio 
Interurban  Railway  Ass'.k.  giving  a  review  of  the  present  status 
of  liyhltiing  protection  on  electric  railways.— 6"/.  R'y  Jour.,  Fcb- 
ruaiy  3. 

lostaltotloa,  Syotonw  uod  Appltoaeos. 

TarflF  JI«fsrai.'— Soanta.— To  intradnce  el^jctrk  lii^ht  to  great* 
er  exlemt  for  private  rcaidence  lighting  a  sound  tariff  mutt  be 
applied.  The  writer  thinks  that  for  supplying  small  consumers 

both  the  flat  rate  and  the  maximum  demand  system  are  wrong. 
"Instead  of  lamenting  their  disadvantage  as  compared  with  the 
gas  companies,  who  i-^ir.  eip!:t;iljl'.  ami.  irnlee  l.  muil  measure 
their  product  by  a  iticler,  the  i-einrisl  stuliim  eiigiiiet-ts  slumld  he 
pleased  that  the  business  of  electric  supply  dnes  require  such 
a  piece  of  apparatus  The  argument  in  fav.jr  o!  chargnif;  =olcly 
by  the  ainoiiiil  <if  tin-  ntaxiinmn  ili  niand  is  grow  ing  stroriKi  r  day 
by  day  as  supply  it  getting  into  the  hands  of  large  companies 
w  hose  variable  costs  arc  forming  even  smaller  proportion  of  tbrir 
total  costs  than  before,"  The  author  recommends  to  let  the  con- 
sumer say  what  is  the  maximum  number  of  lamps  he  wants  to 
light  altogether  and  make  a  charge  at  audi  per  week,  month  or 
quarter  aa  desired  without  installing  any  meter.  In  order  to  pre* 
vent  the  dodared  maximum  being  eaoeedei^  a  dmple  inatranent 
can  be  uicd  which  will  either  cut  off  the  current  altogedicr  or 
reduce  it  ai  desired. — Lond.  /•Ice.  Timi:t,  January  2^ 

eiectropkyaka  aad  Magnetiaa. 

Difle(tri(  Strength  of  /li>.— Rl'sseu.— A  long  account  of  an 
experimental  im esligalion  In  wh-rh  the  problems  connected  with 
the  dielectric  stienjtth  of  .or  ate  discussed  from  all  possible 
|K)ints  of  view  The  aiithnr  concludes  that  the  dielectric  sireiigih 
of  air  at  i.tdiiiarv  atmospheric  pressure  lies  between  jH.ooo  and 
39,000  \oli^  per  eeiiiinieler,  which  is  about  yo  per  cent  greater 
than  the  value  ordinarily  given.  J.  J,  Thompson  gives  the  valtve 
as  approximately  ya  volts  per  cm.  and  M.  O'Gornaii  as  Vfito 
per  Centimeter.  "The  confidence  of  electricians  who  are  respon- 
sible for  the  working  of  high-pressure  networks  for  the  distri- 
bution of  dcciric  power  on  the  tiroriutig  of  thdr  «park-gap  safety- 
valves  at  the  moment  the  preesuie  attain*  a  definite  valtK  and 
the  extensive  use  they  make  of  micromaler  1  park-gaps  for  meas- 
uring btfli  voltages,  prove  tint  under  ordinaiy  working  condi- 
tioiM  they  find  that  the  didectrie  strength  of  air  is  approxi- 
mately constant.  In  ordinary  work  we  may  take  its  value  as  38 
kilovoltspcr  centimeter."— PA iV.  .Ujc  .  I'ehr-.iary. 

Inductance  and  CoAorc/y.— HitrtKr  —  The  first  parts  of  a 
ni^cl'irnia; ii  .il  ;ittii  Ir  The  niithor  (Kiints  out  that  the  effects  of 
inductance  and  capacity  arc  analogous  to  the  inertia  effect  of  m.'tss 
r.ction  in  mechanical  problems.  V  arious  electrical  problems  may, 
therefore,  be  discussed  by  the  analogy  with  mechanical  prob- 
lems. The  author  deals  with  the  increase  in  time  of  the  cur- 
rent in  circuits  having  self-induction  at»d  resistance  or  capacity 
and  resistance  and  then  describes  graphical  methods  for  deter- 
mining lieat  effects  in  electrical  processes.— £/eA,  Bahntn,  Jan- 
uaiy S4  and  February  3. 

j;«fs*lie«.— A  note  stating  that  the  Roenlim  Sedeiy  of  London 
on  a  snggestion  of  Mr.  FUlipB  eoaiidcrs  the  poerihility  of  for- 
mulating a  unit  of  ndiaat  caeigy  "wUd^  while  applying  more 
strictly  to  ndtoacdve  bodiet  and  other  ioniaing  agents,  may 
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be  wkkned  ao  u  tv  include  all  knowii  ndialiam."  Il  » thon^ 
dut  piresafflabiy  the  intention  is  not  to  fonrratete  a  unit  hat 

rather  a  iiiethcHi  of  tiKa^urcmeiit.  The  gciu-ral  method  of  tneat- 
uring  radiant  energy  is  lo  absorb  tl\e  rays  completely  and  to  ob- 
serve the  rise  of  temperature  of  the  absorbing  matter.  In  the 
case  of  radio-axrtivc  bodies  and  other  ionizing  agents,  the  diffi- 
culty is  lh;it  ihi  re  i-  m.  fub^tance  which  will  absorb  the  highly- 
penetrating  rays  in  question.  If,  on  the  other  hand,  the  intention 
is  to  solve  the  problem  by  comparing  ioniring  power!*,  it  is  still 
nccesaary  to  establish  a  law  for  every  variety  of  radiation,  con- 
necting the  radiant  energy  and  the  ionization  it  produces.  This 
relation  it  not  the  same  for  alpba-rajrs  as  for  ^mm,i-ravs,  aiid 
il  'very  different  when,  for  instance,  nltra  vi  Id  i  gln  and 
rays  from  radiant  matter  ate  in  question.— Lond.  iUtt^  Jtxt- 
mtj  16. 

Cmut  Rayt.-'Stfax  Mm  HmiAtiM.— An  aeeouiit  of  an  ex> 
ycriiMittal  invcstigatiaa  of  Ac  speetrnm  of  the  ligbt  of  tlie  canal 
rays  isnilrages  and  hydrogen.— PAj**.  Z>-it.,  February  i. 

Uagnttic  Hystrrrsit.^Dvm.u. — A  second  paper  on  magnetic 

hv-l<  ri-^i  1  .iiiluiit  lli^^l:-v  >  ;:iagnctization  in  a  field  which 
rapidly  changes.  In  ordct  lu  tiuin  the  laws  for  this  case,  it  is 
suHicient  to  consider  the  laws  which  govern  the  infinitely  slow 
variations  of  the  *aine  ma«r"<'<''3tion  and  to  substitute  for  the 
total  magnetic  field,  the  sr.:::  .t  ihis  ri:il  ni.imi.-;;r  field  and  of 
an  imaginary  magnetic  field  which  is  caiicd  the  field  of  magnetic 
viscosity.  The  properties  of  the  latter  are  derived  from  a  con- 
sideratioo  of  vitcosity  in  gtotni.— Revue  Gen.  iet  Scittuet, 
Janaary  3a 

Etoctrocteniatry  and  Batterlea. 

Ore  Drusmg  by  ploiation.—An  article  giving  aburacis  of  two 
recent  Fkiaday  SodcQr  ^pcnk  The  joint  anihois  of  one  are 
Swinbnrne  and  Riidori  The  anthor  of  Hut  tecoRd  paper  is 
Huntington.  The  practice  of  the  Aotathm  process  in  the  Broken 

Hill  district  \i  first  discussed.  Tbe  question  then  comes  up  as 
to  the  nature  and  origin  of  the  gas  causing  flotation.  The  gas  it 
carbon  dioxide.    According  lo  m      .iitd  Riidorf  the  phe- 

nomenon of  flotation  is  one  of  capiilanty.  In  a  general  way 
Huiil;:  Bt  i:^  .■.<■:;. ^  to  hold  tlic  same  opinion,  althongb  he  criti- 
cises speci.il  ;:oint5  in  Swinbume  noil  Riidorf?  !b«"or>'.  Elec- 
trification Gvcurs  di.iriiif.;  the  j.ruri-s^  li<:t  1  Ii^ntiiigtou  ',\3S  un- 
able to  obtain  any  evidence  that  it  plays  any  direct  part  in  the 
flotation.— /:/<-cfrt)r/i^m.  and  Met.  Ind..  February. 

Speciiit  RettHttHte  of  Molten  St.-ci.— HsaiHO.— -A.  communica- 
tion corredfaiff  a  mktake  in  a  paper  ligr  Gin.  Cast  iron  contain- 
nig  about  93  per  cent  iron  and  about  s  per  cent  each  of  carbon 
and  manganese  has  a  resittivity  of  000016  ohni-ceniiraeters  at 
temperatures  between  1^*  C  and  1^*  C^^em^um.  mtt 
Met.  tnd..  February. 

.'  i/.M.'r,  I.alande  Cf(/.— AkvM  i  -  An  .ntuli  un  .1  ntsv  type  of 
ths-  i.i»p[*r  oxide-zinc  primary  ceil,  made  by  Wedelcind.  The 
special  feature  appears  to  be  the  preparation  of  the  copper  oxide. 
—aiek.  Zeil..  January  n. 

Units.  iHaa aaramaaU  nd  Inativments. 

Dmawa /ntfiraA'Nig  WJttthtr  a  Conductor  C<-\<->u  t  i  u-:.  The 
Assoc.  ol  French  Ufgia.  againit  Accidenu  bad  offered  ptisei 
for  the  most  suitable  devices  lo  intNcatc  whe^  a  line  tirire  car- 
riei  current.  Eight  devices  were  tested  by  Roox  and  AUiamct. 
The  first  prire  was  not  granted  to  anyone.  The  second  priae 

was  given  to  Miet,  his  instrument  bclnf  eSSeiltlatly  80  dOCtro- 

scope.  A  small  glass  tube,  like  a  test  tube  b  chemkal  labora- 
tories, is  closed  with  a  rubber  stopper  through  which  Ji  I'oppcr  rod 
enters  the  lube.  The  outside  terminal  of  tbe  tube  is  a  small 
topper  sphere,  while  inside  the  tube  the  copper  wire  terminates 
in  twi>  tliin  aluminum  leave*,  If  tb«'  copper  sphere  is  held  .it 
a  distance  of  two  or  three  cm.  K  'HI  h  \  '  li  i  m.  i:i!or,  the 

atmninnm  leaves  repel  each  other  strongly,  li  liie  Ime  carries 
tC^OOO  VOltt  the  instruments  show*  this  at  a  distance  of  10  cm. 
If  the  copper  sphere  is  broiiithl  into  contact  with  the  line  the  in- 
StrUfflCIM  indicates  a  voli.igc  vyx  The  tbiril  prize  was  given 
lo  Taylor  for  an  electric  wheel.  A  glass  globe  of  seven  or 
eight  cm.  diameter  contains  an  S-formed  wire  which  resu  on  the 
paint  of  a  metailie  rod.   Thi»  meullic  rod  passed  through  a 


rubber  anpport  wtaicfa  chscs  tbe  globe  and  the  outside  tenninal 
of  the  rod  is  a  sphere.  If  the  sphere  is  brought  into  contaa  with 

the  conductor-carrying  current,  the  wire  in  the  globe  i*  charged 
and  begins  to  rotate.  This  device  indicates  volt4iges  above  7,000, 
and  is  well  suii  ililt  h  r  '.vitrhboards  with  l  .ac  niLtallic  portions, 
while  it  is  unsu;uUlc  fi  r  rali?rs  For  lower  v.iliaaes  Taylor 
ha«  devised  another  instrunKiit  Itiis  consists  i  f  .1  tli^fd  ..yli-- 
drica!  plass  tube  which  s'?  ti'l'jd  with  gasoline,  a  bronze  )>uwder 
b'jiiii;  iiin  :\  ,ii  1  iliT.  n:).;hout  the  liquid.    A  piece  of  metal 

is  suspended  m  Ihc  liquid  and  is  connected  to  a  wire  fused 
in  the  glass  and  terminating  on  the  outside  in  a  metailie  bottom. 
If  contact  is  made  between  the  liottom  .ind  the  conductor- 
carrying  current,  the  metallic  powder  collecU  instantafleOBSly 
at  One  place.  The  eilectiveneM  of  the  device,  which  is  less 
suitable  for  tfireci  cnrrent  than  for  alteraalug  current,  depends 
on  the  nature  of  the  liqtiid  and  on  (b«  Aneness  of  the  tnetalKe 
powder.  Betow  aoo  volts  the  hicScatkMis  are  not  certain.  At 
C^OOO  vdts  It  Is  SUlBdent  to  bruig  the  instrument  near  the  con- 
dtictor  in  order  to  prodticc  at  once  the  prescribed  effect  An  in- 
dicator by  Thornton  was  recommended;  It  consist*  nf  1  ^V.i^i 
tutic,  closed  on  both  sides  with  metallic  caps  and  filled  vntli 
petroleum  in  which  are  Ii>Tilii;r  1  carburized  woolen  threads. 
Metallic  electrodes  pass  through  ilic  metal  raps  at  the  two  ends 
into  the  tube.  If  the  iv-ctriHios  ar.  .1  iiinrii,:  between  the  con- 
ductors carrying  the  current  the  woultn  tlircads  assume  a  distinct 
direction  and  strong  sparks  occur  between  them,  which  are  even 
visible  in  sunlight.  An  indicator  by  Knobloch  consists  easentiaJly 
of  an  induction  coil  with  iron  fastened  .it  the  end  of  a  rod.  A 
telephone  i*  connected  with  the  coil.  If  by  means  of  the  rod 
the  coil  is  brought  near  the  conductor  carrying  alternating  current 
one  bears  a  aound  ia  the  telephone.  The  fatsirument  is  suMaUe 
only  for  alternating  cnncnt  of  considerable  iMentity.  Another 
prapositJon  of  IbwNotb  is  10  eomicet  ii  vtdtmeter  with  adjnsMble 
rheostat  between  Ae  condnetDr  and  earth.  Schrottke  of  the 
Siemens- Schudcert  Company  proi>o«es  to  insert  a  spark  induction 
coil  between  an  overhead  conductor  and  earth.  If  the  Jiiic  car- 
rn  i  tiru  nt,  <parks  are  pru  Inc-il  anc  electric  waves  arc  emitted, 
by  .'.iiicli  coherers  with  reiays  brought  into  operation.  It 
is  necessary  10  have  a  whole  set  of  such  oscillators  and  to 
choose  the  proper  instrument  according  to  the' voltage. — EUk. 
und  Match,,  January  26. 

Street  Photometer.— A»  a  supptement  to  the  paper  by  Harri- 
son on  street  lighting  which  was  recently  abstracted  in  the 
Digest,  Iha  Harriion  photimieter  Is  de- 
scribed by  nwansofwWdi  an  illumination 
metsnremeni  u  taken  in  one  dirc<:;tion 
only,  and  the  screen  is  tet  at  an  angle 

r!     p  ~  ^  construction  is  shown  in 

E  ,         Kig  .V   5'Z,  is  the  standard  lamp,  which 

"  "v^  I  can  be  moved  vertically  up  and  down 
tile  case  until  a  balance  is  obl.iincd.  ITie 
mirrur  ^f,  reflects  the  light  from  this 
lamp  on  to  the  rotiirins;  «iT»rji,  F,  ol  the 
photometer  proper.  !  li  ^  :  >!'  "Flick- 
er" pattern,  whkh  facilitates  measure- 
ments with  inuminanls  of  different 
colors.  The  screen  which  receives  the 
illumination  to  be  measured  is  inclined, 
at  an  angle  of  45  deg.,  and  the  two  illt*- 
rninatcd  surfaces  are  akenmtely  pre- 
sented to  the  eye  of  Ae  observer 
through  an  eye-piece  in  the  usual  way. 
The  battery  feeding  the  standard  lanv 
consist;  of  four  acctuntdalor  cells  in 
iiiiii-spillable  cases,  contained  in  two 
cunipartniciits  of  the  bo.x,  and  perma- 
nently crmnected  through  a  small  press 
key  to  the  lamp.  When  reouired  the 
range  oj  tli  ■  m  triinicnt  can  be  increased 
by  the  cmpJoymewt  of  t«o  standard  glow  lamp*  of  different 
candle-powera.  A  leveling  arranKciiienl  enables  the  photometer 
screen  to  be  set  at  an  ati|;Ie  of  exactly  4  dcg.  with  the  Imrizon- 
tal,  .mil  a  lens  ami  scale  show  at  a  glance  the  angle  at  which  the 
rays  from  the  source  of  light  fall  upon  the  »creen.  From  a  read- 
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ing  taken  in  th.s  way.  rrprrscntine  the  illumination  on  a  surface 
inclined  at  45  deg.,  either  the  horizuntal  or  vertical  illumination 
can  be  at  once  calculated,  or,  if  re<iuired.  the  aciua  1  candle- 
power  of  the  lamp  in  queMion.— Lond.  Elec.  Feliniao' 

High-Frcqufncy  Currenlt  and  EUflrie  H'tnvj.— FttMINa — The 
first  part  of  a  full  reprint  of  his  second  Cantor  lecture  on  the 
measurement  of  high-fr«|Ucncy  voltage. — Loud.  Htfc,  February  i. 

/:7i-r»ro»if/rr.— Benniiohf.— An  illustrated  description  of  a  reg- 
istering elertromeler  for  measuremriits  <if  air  electricity.— /'/lyi. 
Ztil^  February  i. 

Telegraphy,  Telephony  aod  SisnaU. 

TekfihoHe  Excliannf.—A  profusely  illustrated  description  of 
the  City  Exchange  of  the  British  Post  Office  telephone  system 
in  London.  It  represents  some  new  departures  from  moilcrn  Brit- 
ish telephone  practice.  The  subscribers'  multiple  has  bten  aban- 
doned on  the  answering  positions  of  the  exs'hange,  and  the  30  per 
cent  of  the  ins'oming  calls  that  are  "local"  are  dealt  with  in  a 
similar  way  to  calls  for  subscribers  in  other  exchanges.  The  rca- 
»on  for  this  is,  not  in  order  to  unify  the  system  of  operating,  but 
chiefly  to  render  it  possible  to  deal  with  a  greater  numt>er  of 
subscribers  than  hitherto  in  a  single  switchrooni,  and,  secondly, 
to  save  a  considerable  item  in  the  cost  of  wiring  the  switch- 
board. The  practical  limit  of  a  subscriber's  multiple  has  hither- 
to been  14,400  subscribers,  and  proposals  to  introduce  a  divided 
multiple  with  a  selective  calling  key  on  the  subscriber's  instru- 
ment have  ni>t  met  with  favor,  nor  ha*  it  been  deemed  advisable 
to  reduce  the  size  of  the  multiple  jacks  which  are  already  reduced 
to  H-m-  centers.  Thus  the  method  of  confining  the  multiple  to 
junction  and  transfer  positions  was  adopted,  and  it  is  evident 
that  further  extensions  can  be  dealt  with  almost  to  an  unlimited 
extent  by  making  suitable  arrangements  for  dividing  the  mul- 
tiple, .^n  iron  skeleton  cnnstructiou  is  used  for  the  switch- 
boards, and  an  independent  connection  is  provided  for  each  cord 
circuit  to  a  maiti  fuse  lioard,  a  new  pattern  of  cord  having  been 
adopted. — Lond.  HUw  and  L<Mid.  lilfc.  Kt",:,  Januar^'  jd. 


BOOK  REVIEW. 


Hanobvch  dm  .V.scew.^nijten  Physikalisihe.v  Chkmif.  Vol.  I. 
Electrtxhemie  Wasserigcr  l^isungen.  By  Dr.  Fritz  Foerster, 
Vol,  II.  Hhysikalisch-Oiemischc.  By  Or,  C.  Doelter.  Leip- 
zig: Johann  .\mbrofius  Darth.  Vol.  1.  507  pages,  121  illus. 
Price,  ao  mark*.  Vol.  II,  27a  pages,  66  illus.  Price,  12 
marks. 

Everybody  who  reads  German  admires  the  thoroughness  of  Ger- 
man treatises — the  orderly  presentation  of  the  subject,  the 
clearness  of  type,  cleanness  of  appearance,  and  generally  fresh 
and  pleasing  impression,  which  connotes  the  pleasure  found  in 
jtcrusing  the  volume.    Dr.  Foerster's  Ixiok  is  a  model  treatise; 


reactions,  6j  pages  on  the  applications  to  different  metals,  43 
pages  on  electrolytic  reduction,  100  pages  on  the  halgen  ele- 
ments, and  47  pages  on  electrolytic  oxidation  (pcrdudion). 
The  treatise  is  most  admirably  suited  for  use  as  a  textbook  in 
colleges,  for  »elf-instruction,  and  for  reference.  .'V  translation 
into  English  would  be  "a  consummation  devoutly  to  be  wished." 

Dr.  Doelter's  book  is  a  similarly  thorough  and  painstaking 
compiL-ition  of  work  in  an  entirely  <]ifTerem  line,  and  work  which 
is  almost  all  very  recent,  because  of  the  great  advances  made 
within  the  last  decade.  Mineralogy  is  sometimes  regarded  as  a 
cut-and-dried  finished  science,  to  which  is  added  from  time  to 
time  the  description  of  a  few  new  and  curious  minerals  found 
in  some  out-of-the-way  comer:  but  anyone  who  merely  glances 
through  this  treatise  will  quickly,  yes,  immediately,  see  that  the 
very  opposite  is  the 'case.  Here  we  have  nearly  three  hundred 
pages  of  .-ipplicalion''  of  physical  ami  chemical  principles  to  the 
study  of  the  forniatii>n  and  nature  of  minerals,  .\pplications  of 
the  theory  of  solutions,  entcctic  mixture-*,  phase  rule,  thermo- 
dynamic formuUe,  decomposition  tensions,  lowering  of  the  freez- 
ing point,  raising  of  the  boiling  point,  relations  between  chemical 
composition  and  physical  properties— arc  only  a  few  of  the  mary 
absorbing  topics  discussed.  This  is  the  new  mineralogy,  the  il- 
luminating mineralogy,  having  about  the  same  relation  to  the 
old  descriptive  mineralogy  a*  a  play  of  Shakespeare  has  to  a 
dictionary  of  the  F.nglish  language-  The  publisher  has  done 
his  part  faultlessly. 

Electrical   Equipment  of   the  Louisville  & 
Nashville  R.  R.  Shops. 


An  up-to-date  example  of  the  electrical  e<piipnicnt  of  railroad 
shops  and  in  the  application  of  the  electric  motor  to  all  manner 
of  power  purposes  is  furnished  by  the  new  shops  of  the  Louisville 
&'  N'a.shvillc  R  R.  at  South  Louisville,  Ky. 

Hie  generating  plant  consists  of  three  .iso-kw.  250-volt,  Bul- 
lock generators  (Fig.  1).  direct-connected  to  cross-compound 
Bmkeye  engines  running  at  i?.";  r.p.m.  Steam  at  125  lbs.  pres- 
sure is  supplied  by  a  battery  of  Sterling  boilers  and  equipped 
with  mechanical  stokers.   I'hc  coal  elevator  is  motor  driven. 

A  transfer  table  having  a  bridge  100  ft.  l<)ng  and  a  transverse 
travel  of  t.050  ft.  is  the  center  atiout  which  the  buildings  are 
grouped  and  serves  as  the  connecting  link  to  bind  the  various 
departments  together.  The  bridge  is  operated  by  a  railway  motor 
capable  of  driving  it  at  a  speed  of  12  miles  per  hour.  By  means 
of  sliding  clutches  the  motor  may  he  disconnected  from  the 
bndge  drive  and  connecleil  to  a  drum  to  pull  coaches  ami 
locomotives  on  to  and  off  of  the  bridge.  , 

.Mong  the  north  side  of  the  transfer  table  lies  the  largest  build- 
u'g  iif  the  group,  having  a  length  of  ot:c  thotisand  feet  ^1  d 


Flu.  I.— View  or  Genrh-stinc  PiM\NT. 


we  wish  there  were  anything  half  so  good  in  English.  After 
five  short  chapters  on  general  principles,  three  on  electrolytic  the- 
ory, and  one  on  galvanic  cells,  follows  the  special  treatment  in 
a  chapter  of  14  pages  on  the  separation  of  oxygen  and  hydrogen, 
one  of  38  pages  on  the  behavior  of  electrodes,  and  secondary 


including  under  one  roof  the  Uuler  shtip.  the  general  machme 
shop,  and  the  erecting  shop.  The  south  bay  of  this  building 
is  divided  into  40  sections  ,nid  every  section  has  a  track  connect- 
iiii;  with  the  transfer  ttble.  Eleven  of  these  sections  are  in  the 
boiler  shop,  which  is  separated  from  the  erecting  shop  by  a  brick 
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wall  12  fi.  high.  Thr  crt-clirg  floor  !»  covered  liy  :i  loo-ion 
crane  provided  with  two  irr>IIr>s  and  capable  of  carrying  the 
largest  sized  locumotives  from  any  part  of  the  erecting  >hop 
over  (he  wall  into  (he  boiler  «hup.  A  lO-lon  crane  on  a  lower 
runway  serves  to  carry  ^.tnnW  pans,  and  these  tr.i\eling  cranes, 
of  which  there  arc  eleven,  are  motor  driven,  the  cranes  being 
of  the  Nile*  Ci«npany'»  make. 
In  the  machine  shop  the  most  extensive  applications  of  electric 


To  the  north  of  the  machine  *hop  lie  the  forge  shop  and  the 
wheel  shop.  In  the  forge  shop,  motors  are  used  where  possible, 
luit  as  nothing  has  been  found  thus  far  to  displace  stc-im  hammer*, 
the  nttmljcr  of  motors  is  not  very  large.  In  the  wheel  shop,  the 
machine  tools  are  all  of  a  constant  speed  type  and  are  belted  to 
countershafting.  The  whole  shop  is  driven  by  a  Bullock  6o-hp 
motor.  To  the  north  of  the  wheel  »hop  lies  the  foundry,  and 
electricity  is  nsed  for  all  purposes  to  which  it  is  applicable.  The 
drop  for  breaking  the  »crap,  the  blower*  for  the  cupolas,  and 
the  ventilating  fans  as  well  as  the  cranes,  are  all  motor-driven. 
The  distance  from  the  power  houMr  to  the  foundry  is  so  great  that 
no  other  method  of  transmission  could  \>c  considered. 

Placed  along  the  east  side  of  the  foundry  is  a  traveling  run- 
way which  pas.ses  along  the  side  of  the  wheel  shop,  the  end 
of  the  machine  shop,  and  extends  as  far  as  the  transfer  table.  The 
crane  bridge  is  40  ft.  long,  thus  giving  excellent  yard  service 
to  the  various  shops  ,ind  affording  a  very  satisfactory  method 
of  transporting  material  from  one  department  to  another.  In 
the  wood  shop  the  tools  are  operated  at  constant  speed,  and  most 
of  them  arc  driven  by  belts  from  line  ^l^afIs  which  are  motor 
driven.  The  power  house  is  located  at  the  soutli  of  the  group 
of  buildmgs  where  the  handling  of  fnet  and  ashes  can  be  done 
most  conveniently. 

The  generating  and  motor  ci]uipmenl  was  fumishe<l  by  the  Al- 
lis-Chalmers  Co.  and  the  swilclilKtard  by  the  Western  Electric  Co. 
Mr.  Theo.  R.  Curtis,  superintendent  of  machinery,  designed  the 
sh<ips  iind  supervised  the  installation  of  the  machinery. 


HC  2.— TMKRS-WmE  ttAHNCER. 

drive  are  found.  Near  the  middle  of  the  shop  is  a  <witchboard 
controlling  the  various  local  fee<lers  and  connecting  them  to 
the  mains  running  to  the  power  house.  Near  the  swuchljoard  is 
located  a  Bullock  three-wire,  multiple-voltage  lalancer,  shown 
in  Fig.  2,  which  divides  the  240  volts  supplied  by  the  mains  into 
100  and  140-volt  circuits.  A  third  wire,  in  addition  to  the  gen- 
erator mains,  serves  to  supply  three  different  voltages,  vir.,  too, 
140  and  240  volt.s,  to  the  motor's  driving  tools,  which  it  is  de- 
sired to  operate  at  variable  speeds.  These  different  voltages  are 
appli'-d  successively  to  the  motor  armatures  by  means  of  Rullock 
controllers,  and  iiilerme<liale  speed*,  and  speeds  abo\e  the  nor- 


Fic.  .V— onofp  OF  »LorreR». 

mal  al  240  volis,  arc  obtained  by  the  use  of  shunt-field  resist- 
ance. The  larger  tools  requiring  variable  speed  are  driven  by 
individual  Bullock  three-wire,  variable-s(H'ed  moltirs,  mostly  di- 
rect-comirctril  to  the  niachii  e>  by  gearing.  Fig  ,\  shows  a  group 
of  three-head  frame  sloiter-  thus  driven ;  such  ti-ols  as  arc  oper- 
ated at  constant  spee.l  arc  belted  to  a  line  «lrift  driven  by  a 
belted  motor. 

In  the  boiler  .shop  the  large  punches  and  'he.irs  jre  dri\en  by 
individual  compound-wonnil  m<itor«,  which  arc  belted  to  the 
tools.  The  slipping  of  the  Iwlt  in  starling,  due  lo  the  unusually 
large  inertia  of  this  class  nf  IihiK,  allows  the  motor  to  start 
with  much  Ir*^  current  than  would  be  rninired  if  the  motors 
were  gearot,  and  the  compounding  of  the  I'lt-lds  has  the  same 
effect,  as  it  increases  the  torque  of  the  motor. 


Turn-Down  Incandescent  Lamp. 

The  accompanying  cut  illustrates  a  new  type  of  Inrn-down 
lamp  recently  placed  00  Ihe  market  by  the  Rooney  Electric  I^mp 


SUN-STAR  Tt'US-DOWN  T..*MP. 

Co.,  of  New  York.  As  sho«vn,  the  lamp  and  the  base,  upoti 
which  the  switcfling  device  is  liKated,  are  separable.  This  con- 
struction allows  the  base  to  be  removed  from  an  old  or  broken 
lamp,  by  loosening  the  milled  screw  at  the  top.  It  can  then  be 
attached  lo  a  new  lamp  at  a  saving  in  price  to  the  consumer,  as 
it  is  practically  indeslructible.  The  switching  device  is  made 
of  hard  copper,  which  prevents  any  arcmg.  and  the  entire  base 
is  finished  in  nickel.  In  the  form  shown,  the  switch  is  operated 
by  two  strings,  at  the  enils  of  which  are  a  black  and  white  glau 
bead.   By  pulling  on  the  black  bead,  the  lamp  is  turned  low,  and 
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on  llic  white  bead,  the   full  camlle-poaer   will  be  olrtained. 

The  turn-4lowii  iclieme  of  the  lamp  is  exlrcmt-lj-  siinplv.  The 
main  filament  is  joined  directly  in  series  with  the  "baby"'  filanient, 
•he  two  being  connected  permanently  ai'r<i*<;  the  terminals  of  the 
lamp.  Krom  the  junction  pomi  between  the  two  Alaments  is 
brought  out  an  insulated  tap  which  passes  to  the  switch  which 
serves  to  short-circuit  the  "liahy"  tihiment  when  it  is  desired 
to  operate  the  lamp  at  its  fiill  brilliancy.  The  <hort-circHiting 
switch  consists  of  a  miniature  nut  which  travels  aliniK  a  small 
bolt  as  it  is  turned  by  the  slriiijt>,  A  defect  at  the  switch  could 
produce  no  result  more  disastrous  than  the  continuous  operation 
of  the  main  filament,  the  "baby"  filament  being  shunted  out  of 
circuit.  These  lamp*  arc  designed  for  all  the  standard  voltages 
and  candle  powers. 


Applications  of  Jenney  Electric  Motors. 


The  Jenney  Electric  Manufacturing  Company,  of  Indianapolis, 
Ind..  is  turning  out  a  complete  rlecirical]y<iperated  CfifTee  grinder 
(Fig.  i)  which  has  certain  desirable  niechanio.il  features.  It  is 
built  to  stand  on  the  floor,  instead  of  on  the  counter,  as  is  the 
case  with  most  mills,  and  being  entirely  self-contained,  can  be 
easily  moveil  from  place  to  place.  One  of  the  strongest  features 
of  this  mill,  however,  is  the  advantage  given  by  the  belt  drive 
over  the  gear  drive  frequently  empbiyed.  As  will  be  seen  from 
I'ig.  I,  the  motor  is  belted  to  the  grinder  and  there  is  a  spring 
tension  idler  pulley  for  maintaining  the  tension  rn  the  belt.  This 


flli.    I  — COKfEE  MIU.    FIG.  2.— APPLICATION  OF  BACK-BELTEB  MOTOR. 

gives  an  elasticity  and  element  of  siifety  in  the  drive  that  fre- 
quently saves  the  mill  from  serious  damage  on  account  of  nails 
or  other  foreign  substances  getting  into  the  coffee. 

The  Jenney  Company  fnrntshc>  with  •o  mc  of  its  motors  a 
itsefnl  attachment  for  obtaining  very  slow  speed.  This  consists 
(F'R.  .!>  of  a  countershaft  mounted  on  the  motor  fra-nc  to  which 
the  arm.itiire  shaft  is  belled.  .\n  idler  pulley  wi:h  sarins  tension 
completes  the  combination.  This  placing  of  the  com  tershaft  on 
the  motor  frequently  does  away  with  c.\peii-ive  and  unsightly 
cotmtershafling  which  must  be  erected  liy  a  millwright,  causing 
delay  and  extra  expense  in  the  inslalhti<i".  On  the  oihvr  hand, 
the  belt  is  more  noiseless  than  the  gears  frequently  employed  on 
back-geared  motors.  The  idler  overcomes  mo^t  of  the  objections 
to  the  employment  of  a  very  short  bell,  as  it  maintains  the  proper 
tension  tind  brings  the  belt  in  contact  with  a  greater  amount  of 
the  pulley  surface.  Fig.  2  shows  an  application  of  a  back-betted 
motor  to  medicine  mixers  in  Ihc  plant  of  the  lili  Lilly  Company, 
Indianapolis, 


High  Pressure  Fire  Pumping  in  New  York 
City. 

.As  a  result  of  the  recent  ordinance  authorizing  the  building  of 
two  new  fresh  and  salt  water  pumping  stations  for  the  Borough 
of  Manhattan,  bids  were  recently  closed  and  contracts  awarded 
to  the  Allis-Chalmer-S  Conipjiny.  of  Milwaukee,  by  the  Commis- 
sion of  the  Water  Supply,  (ias  and  Klcetricity.  The  equipment 
to  b<'  furnished  consists  of  ten  multi-stage,  electrically-driven, 
centrifugal  pumps,  identical  in  design  to  those  built  by  the 
Hscher,  N'yss  Company,  engineers  of  Zurich,  Switzerland,  and 
■.vhosc  rights  for  this  country  arc  owned  by  the  AUis-Clralmers 
Company.  This  equipment  will  be  installed  in  two  stations 
now  in  course  of  constrtiction,  one  at  Ike  northeast  comer  of 
Gansevoort  and  West  Streets,  called  the  Gansevoort  St.ition,  and 
ihe  other  located  at  the  northwest  corner  of  Oliver  and  South 
Streets,  called  the  Oliver  Street  Station.  The  two  stations 
are  identical  in  every  way  even  Kj  the  arrangement  of  the  in- 
teriors.   These  plants  will  be  laid  out  to  accommod.ite  eight 


FIG.  J.— BACK-BF.LTED  MOTOR  ON  rCDCSTAI. 


pumping  units,  the  piping  being  so  arranged  that  when  the  three 
future  pumps  are  installed  it  will  only  be  necessary  to  remove  the 
blank  flanges  from  Ihe  toes  to  make  ihe  present  arrangement 
of  piping  suitable  for  the  operation  of  eight  pumping  units. 

The  pumps  will  be  of  the  horiTOntnl  shaft,  multi-stage,  centri- 
fugal lyi>e,  connected  to  8oo-hp  induction  motors.  Each  pump 
will  he  constructed  with  six  runners:  i.  e.,  the  water  will  be 
handled  in  six  stages,  each  stage  raising  the  total  required  amount 
of  water  through  one-sixth  of  the  total  required  head.  The 
pumps  are  designed  to  give  their  maximum  effici»-ncy  when  de- 
livering .),oco  gal.  of  sea  water  each  per  minute,  at  a  speed  of 
approximately  735  r.p.m..  and  delivering  against  a  discharge  pres- 
sure of  300  lbs.  per  square  inch. 

The  induction  motors  arc  the  type  in  which  resistance  can  be 
inserted  at  starting  to  limit  the  current  taken  from  the  supply 
lines.  These  motors  are  built  in  accordance  with  the  specifications 
of  Ihc  Department  of  Water  Supply.  Gas  and  Electricity.  It  is 
expected  that  these  stations  will  be  in  operation  by  Ihe  first  of 
October. 
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"Liliput"  and  "Economy"  Arc  Lamps. 


The  "Lilifmt"  arc  lamp«,  which  have  recently  been  developed 
by  the  Sicmctiii-Schuckcrt  Company,  are  intended  to  occupy  the 
field  between  the  ordinary  incandescent  lamps  and  the  more 
familiar  forin*  of  arc  lamp».  On  accoinu  of  their  lilipiitian  <li- 
men&ions,  ccmomical  hurning  and  simplicity  of  handling  they 
can  be  employed  equally  well  for  indoor  as  for  outdoor  purposes. 
They  are  built  for  cither  direct  or  altern;iting-ciirrent  circuits. 

The  direct-cnrreiit  lamp  has  a  restricted  supply  of  air  and  is 
generally  built  for  a  single  globe.  I-or  the  regulation  of  the  car- 
bons it  contains  a  movable  clamping  arrangement.  The  lamps 
are  constructed  for  a  consumption 
of  about  two  or  three  amperes,  at 
about  80  volts.  The  two-ampere  lamp 
with  an  alabaster  globe  gives  a  hemi- 
spherical light  of  alKJut  130  cp  at  a 
consumption  of  1.2  watts  per  candle, 
while  the  three-ampere  lamp  gives 
380  cp  ai  .H5  watts  per  candle. 

The  special  ci>rc'd  carlxtns  of  these 
lamps  arc  abmit  one-fifth  of  an  inch 
in  diameter,  the  len|[lh  of  the  uppiT 
carlion  being  about  7.5  in.  and  of  the 
lower  2)  i  in. :  when  the  upper  carbon 
has  burned  down  to  2.$  in.,  it  can  lie 
used  to  replace  the  lower.  The  out- 
er dimensions  of  the  "I.iliput"  arc 
very  small ;  the  cylindrical  cover  has 
a  diameter  of  2.5  in.,  aitd  measures 
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ti.3  in.  in  lenK'h.  while  the  gloi>e  has  a  diameter  of  ,^.25  in. 

The  alteniating-curieni  lamp  is  snnilar  in  the  ilirect-curren' 
one  ttiih  reference  to  its  dimensions,  but  differ*  somewhat  in 
mechanical  roiisiniciinn.  The  construction  and  operation  of  the 
regulating  mechanism  are  indicated  in  the  acci>iiipanying  illus- 
traiiiiiis.  The  upper  carlion  is  moved  in  a  vertical  direction  by 
means  of  two  levers  which  are  cause<l  to  clamp  the  carbon  when 
a  pull  is  exerted  by  the  series-wound  electromagnel  ui>on  the 
twit  wires  sho«ii.  When  the  pull  of  the  magnet  Iwctinies  weak- 
ened the  lever*  are  allowed  to  drop  against  a  plate  uhich  causes 
the  levers  to  release  the  carlwm.  which  then  descends  due  to  the 
actiim  of  gravity.  Two  dash-pots  at  the  top  of  the  mechanism 
serve  to  prevent  lixi  rajiid  movement  of  the  regulating  mech- 
anism. When  the  upper  carbon  is  lowereil  sufficiently  the  current 
through  the  arc  increases  and  the  elect romagiu-l  lends  again  to 
•ejiarale  the  carljons  until  the  current  reaches  its  normal  value. 
The  oprralioii  of  the  regulating  mechanism  is  such  that  the 
illumination  remains  approximately  cnnstantv  r\xn  when  the 
carbon  is  being  lowere<l. 

The  fittings  i.f  the  "Liliput"  lamp  for  altenMting  c-.irreni  are 
the  same  as  tho'se  <if  the  direct-current  lamp,  but  since  with  the 
alleniating-currrnt  arc  a  large  part  of  the  light  is  thrown  to  the 
upper  hemisphere,  a  retlerlnr  must  l.e  iis<  d  with  this  type  of  lamp. 
They  are  designed  for  a  circuit  e  in  f.  of  alnMil  100  vnlts.  about  70 
volts  of  which  arc  used  at  the  arc.  the  remainder  lieing  used  up 


in  an  impedance.    Kach  lamp  consumes  about  three  ampere*. 

The  Sieniens-Schuckcrt  Company  has  recentl>  introduced  an- 
other type  of  arc  lamp  known  as  the  "Economy,"  which  occupies 
a  place  between  the  "Liliput"  lamp  and  the  usual  form  of  arc 
lamp.  This  lamp  can  be  used  on  a  lOO-voIt,  direct-current  circuit, 
or  two  of  them  may  be  connected  in  scries  on  200  or  220  volts. 
Each  lamp  operates  at  an  active  pressure  of  80  volts,  and  accord- 
ing to  its  design  consumes  j,  4  or  5  amperes,  giving  an  average 
hemispherical  illumination  of  355,  500  or  760  cp,  respectively. 
The  upper  carlx)n  is  10. J  in.  long,  while  the  lower  is  3.5  in.  The 
two  carlwns  burn  m  an  almost  air-tighl  space  for  about  25  houn 
at  one  trimming.  The  carbon  consumption  is  stated  to  be  about 
one-twenlielh  of  that  found  with  open  arcs. 

'I'he  mechanism  is  extremely  simple  and  contains  luily  a  grip 
feeder.  It  permits  the  lamp  to  assume  normal  condition  rapidly 
after  the  circuit  is  completed  without  undue  hunting.  It  is  ex- 
pected that  these  lamps  will  prove  successful  competitors  against 
the  gas  arc  lamps.  These  lamps  are  lieing  pUiced  on  the  Ameri- 
can market  by  Felix  Hamburger,  go  William  Street.  New  York. 


Barriett  Direct-Current  Motors. 


The  Barriett  Electric  Manufacturing  Company,  Cincinnati,  O., 
recently  placed  c)n  the  market  two  new  types  of  direct-current 
motors  of  the  semi-enclosed  ami  fully-enclosed  types,  respec- 
tively. Tlicsc  motors  are  extremely  simple  and  rigid  in  construc- 
tion. Owing  to  the  special  design  of  the  oil  chambers  they  may 
be  operated  on  the  floor,  wall  or  ceiling  without  the  necessity 
of  ch.inging  the  end  br.nckets. 

The  frame  is  of  cast  iron,  and  to  it  arc  bolted  cast-steel  pole 
pieces.  The  armature  is  of  the  standard  slotted-drum  type  with 
form-wound  coils.   Two  carlioiis  are  used  in  each  brush  holder 


MomH-DRIVT.N  EMERV  CKINDEK. 

so  that  carbons  may  lie  changed  il  necessary  while  the  machine 
is  running.  These  motors  are  designed  for  cither  constant- 
speed  or  variable-speed  ser\-ice. 

In  the  acronipan>  iiig  illtislratioii  is  shown  a  motor  of  the 
fully-enclosed  type  mounted  for  use  with  two  emery  wheels.  As 
will  be  noteil,  the  outfit  is  neat  and  compart.  The  motor  dif- 
fers from  the  standard  eiu-los^'d  motors  only  with  respect  to  the 
bearings  which  are  made  somewhat  longer:  it  is  equipped  with 
doors  which  permit  inspection  of  ibe  brushes  and  commniator. 
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The  Wire  and  Telephone  Company  of  America. 

The  Wire  &  Telephone  Coinpany  of  America  in  order  better 
to  meet  the  demand  for  its  present  products  and  ulsu  to  enter 
exieivsivrl}'  into  the  ntanuiacturc  uf  U-lephnne  apparatus  and 
supplies,  has  just  completed  a  large  addition  (o  its  plant  at  Koine, 
K.  Y.  The  company  was  organized  for  the  purpose  of  manu- 
factoring  ban-  copper  wire,  magnet  wire,  r\ibber-covercd  wire, 
telephone  apparatus,  lelcphoiu:  supplies,  etc.  Shortly  after  its 
iDCurporation  the  company  acquired  the  lileclric  Wire  Work* 
ixd  the  Empire  Wire  Company,  boili  of  Rome,  N.  Y.,  and  the 
ni4chincn-  of  the  latter  was  moved  to  the  site  of  the  Electric 
Wire  Works  where  belter  facilities  were  afforded  and  rtjf>m  for 
<!nxlupment  aud  gruwth  was  available. 

Since  purchasing  these  plants  tJic  company  has  expended  con- 
Mderable  moi>ey  in  improved  machinery  and  equipment.  The 
cuocentration  of  llie  two  plants  on  one  -ite  necessitated  an  entire 
rearrangement  and  remodeling  uf  the  vvorks,  and  additions  were 
nude  to  the  old  buildings  whereby  th-c  flour  space  was  increased 
bjr  a  third. 

The  building  for  the  inajiufacturc  of  iiitulatcd  wife  2ml  tele- 
phone supplies  is  of  brick  aiul  steel  construction.  The  first  sec- 
tion of  this  building  is  370  fL  in  length  and  75  ft.  in  depth,  and 
the  addition  of  sections  contempLited  u'ill  so  enlarge  the  building 
that  ultmjatcJy  it  will  have  a  depth  of  600  ft.  Acrt»ss  the  front 
ci  the  building  is  a  two-story  section,  the  upper  story  of  »hich  is 
used  for  offices,  draughting  rooms  and  engineering  and  develop- 
ing work.  Tlie  main  building  in  gci>eral  is  a  one-story  structure 
with  the  excellent  provisions  for  light  and  ventilation  that  is 
jwssible. 

The  manufacture  of  bare  copper  wire  is  now  carried  on  and 
(onipleted  in  the  enlarged  and  remodeled  wire  mill  buildings. 
The  machinery  is  arranged  so  that  from  the  copper  rod  to  the 
finished  wire  the  mannfactwing  processes  are  progressivr.  The 
rods  are  taken  direetly  from  the  cars  on  a  .siding,  weighed  and 
Mored.  .\ftcr  leaving  the  storeroom  the  drawing,  annealing, 
pickling  and  cleaning  operations  follow  each  other  in  rapid  se- 
qiK-nce.  To  guard  against  possible  shut  down  the  machinery  is 
m  duplicate. 

The  insulating  departments  are  housed  in  the  ikw  building, 
and  wire  to  be  insulated  passes  direct  from  the  mills  to  this 
tmilding.  The  winding  m-ichinery  is  arranged  so  that  additional 
units  may  be  installed  at  any  time  without  interfering  in  the  feast 
*ith  the  operation  of  the  rest  of  the  machinery.  The  wire  is 
wound  with  single,  dottble  or  triple  cotton  or  with  single  or 
double  silk  covering. 

The  rubber  insulating  department  is  situated  at  one  end  of 
the  building,  where  the  heavy  machinery  required  for  this  work 
is  to  be  concentrated.  This  department  is  in  charge  of  men 
having  years  of  experience  wilh  the  best  manufacturers  of  rubber- 
Mvcrc<l  wire,  and  the  company  has  secured  the  services  of  two 
of  the  most  expert  rubber  compounders  in  the  country  to  super- 
vise this  branch  of  the  work. 

The  general  offices  of  the  company  are  on  the  second  floor  of 
the  new  building,  but  the  greater  part  of  this  floor  is  set  aside 
for  the  development  of  a  special  form  of  telephone  instrnmetit 
and  for  the  manufacture  of  a  new  type  of  binding  post.  The 
company  controls  the  fund.imcntal  Moughton- Potter  telephone 
patents,  and  telephone  engineering  and  contracting  departments 
hive  been  established  for  the  purpose  of  designing  and  installing 
telephone  systems  in  factories,  office  buildings,  apartment  houses, 
hotels,  towns,  cities,  etc.  The  company  makes  a  careful  study 
of  kKal  conditions  in  each  case  and  prepares  plans  and  specifica- 
tions to  insure  the  installation  of  a  system  best  suited  to  the  re- 
quirements, and  upon  it  rests  the  entire  responsibility  of  the  in- 
stallation. 

The  buildings  arc  well  lighted  and  the  machinery  is  driven  by 
induction  motors,  power  being  purch.ised  from  the  Rome  Gas, 
Rtctric  Light  &  Power  Company,  the  transmission  line  from 
Trenton  Falls  p,issing  the  work*.  A  large  brick  and  steel  vault 
extending  through  to  the  second  floor  has  been  built  in  the  new 
boiWinR  for  the  purpose  of  keeping  the  large  stock  of  diamond 
"ift  dies,  special  tools,  silk,  etc.,  carried  by  the  company.  .'\ 


railro,id  siding  fron»  the  New  York  Central  tracks  runs  between 
the  old  and  new  hiiildings.  and  n  tr.ick  also  runs  along  the  front 
of  the  works  for  their  entire  length.  Bare  wire  isashippcd  direct 
from  the  wire  mills  and  insulated  wire  is  shipped  from  both  ends 
of  the  new  building.  The  company  manufactures  copper  wire 
from  No.  0000  to  No.  40.  cotton  and  silk-covcrcd  magnet  wire, 
rubber-covered  wire,  switchlward  cord  and  cables,  German  silver 
wire,  piano  wire,  etc.  Only  copj>cr  of  g8  per  cent  conductivity 
is  used  and  the  product  is  subjected  to  rigid  tests  at  every  step. 
Every  piece  of  magnet  wire  is  tested  by  hand  for  imperfections 
.tnd  rewound  on  spools  before  shipment.  The  company  owns  a 
plot  of  ground  fioo  ft.  deep  in  the  rear  of  the  works  upon  which 
it  purposes  to  build  in  the  spring.  The  rear  wall  of  the  new 
buihiing  is  false  and  this  will  t>e  moved  back  bodily  70  ft.  so  as 
to  double  the  floor  space  of  the  insulating  department. 

The  directorate  of  the  company  is  as  follows:  J.  S.  fjyett, 
president;  ©liver  Shiras,  vice-president;  F.  M,  Potter,  Jr.,  vice- 
president;  H.  T.  Dyctt,  secretary-treasurer;  T.  11.  Strykcr, 
W.  C.  White.  R.  A.  Downey,  S.  H.  P.  FVIl  and  S.  C  Houghton. 
Mr.  Potter  was  fonncrly  manager  of  the  Syracuse  Telephone 
Company.  .Mr.  Shiras  was  connected  with  the  board  of  man- 
agers of  the  British  Westinghouse  Company.  Mr.  Stryker  is 
president  of  the  First  National  Bank  of  Rome.  Mr.  White  is 
vice-president  of  the  White  Sewing  Machine  Company,  of  Cleve- 
land. Mr.  Downey  is  president  of  the  First  Natiomil  Bank  of 
Oswego,  and  Mr.  Pell  is  connected  with  the  New  York  banking 
firm  of  S.  H.  Pell  &  Co.  The  company  is  managed  by  an  execu- 
tiv«  committee  consisting  of  Messrs.  Shiras,  J.  S.  Dyett,  H.  T, 
Dyett.  F.  M.  Potter  and  S.  C.  Houghton,  in  whom  is  vested  all 
power  in  the  conduct  of  the  business. 


Current  Indicator  for  Spark  Coils. 


In  the  operation  of  a  gas  engine,  trouble  is  frequently  experi- 
enced wilh  the  sparking  equipment  due  to  improper  adjustment. 
A  coil  will  cause  the  firing  of  a  charge  perfectly  with  a  certain 
amount  of  current,  and  all  in  excess  of  this  amount  is  more  than 
a  loss,  as  the  greater  the  amount  of  current  passing  through  the 
coil  the  more  rapidly  the  battery  becomes  exhausted,  and  the 


CUKKENT  INDICATOK  FOR  SfARK  COIL. 


sparking  and  timing  contacts  deteriorates,  thus  introducing  un- 
necessary wear  and  improper  timing.  In  adjusting  the  coil,  in- 
creasing the  tension  on  the  vibrator  increases  the  current  passing 
through  the  coil,  and  in  the  majority  of  cases  the  coils  arc  ad- 
justed to  consume  more  -current  than  is  actually  required  to  do 
the  work. 

The  device  shown  in  the  accompanying  illustration,  which  if 
intended  to  allow  the  sparking  apparatus  to  be  properly  ad- 
justed, has  recently  been  placed  upon  the  market"  by  the  Con- 
necticut Telephone  &  F.lectric  Company,  Mcridcn.  Conn.  It  con- 
sists of  a  special  form  of  indicating  meter,  attached  to  which  is  a 
double  conducting  cord  and  metallic  circuit  plug.  When  the 
device  is  being  used,  the  metallic  circuit  plug  is  substituted  for 
the  running  plug,  thus  placing  the  instrument  in  circuit,  $>i  that 
it  indicates  the  value  of  the  current  passing  through  the  coil. 
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Industrial  and  Commercial  News 


CommerciiU  InteUj^encem  

THE  WEEK  IN  TRADE.— The  present  winter  conditions 
have  apparently  had  no  effect  upon  spring  trade  in  dry  good», 
clothing,  etc.,  expan!>iun  being  reported  generally.  Retail  trade 
was  appreciably  benefited  by  the  weather,  h'.n.  n  -i.ned,  con- 
sidkTublc  btocks  will  be  un«iue--lh:i::il)i:.  c.irrir-d  uvi  r,  <  iL-iu-riilly 
fav.ir.il)le  ((-editions  are  reporltil  ui  vjilur  lusto.  Cijllctinjns  are 
fail  10  g<j<.(J.  L.v.tiJt  ai  tnt  South,  where  the  holding  of  cotton 
is  a  drawback.  Iht'  market  tor  iron  and  stcc!  was  weaker,  the 
ileiii'rai  tt.-iidL'ncy  briii^  fia  premiums  tu  iJi-Tap]j<_'jr  Slruriiiral 
material  continuts  jviive,  though  new  busiin  ss  m  tlu-  l  last  is 
not  so  heavy;  A  despatch  from  Pittsburg  siatf-  iliat  <J^d!.■r^  iiavc 
accumulated  so  rapidly  on  the  books  of  the  United  States  Steel 
Corporation  that  it  ha;i  been  found  necessary  to  decline  new 
business,  representing  thousands  of  tons,  because  it  could  not 
agree  to  make  deliveries  at  a  specitied  time.  I'he  orders  tiow- 
On  the  books  arc  nearly  8,000,000  lom,  which  is  within  2,000.000 
tons  of  the  entire  capacity,  and  the  corporation  has  found  it  nec- 
essary to  close  its  order  books  to  certain  classes  of  material.  Steel 
rails  and  plates  are  in  good  demand,  railways  having  placed  ad- 
ditional orders  for  tmck  materijil.  The  machinery  trade  is  in 
good  conditions,  and  aiuch  new  business  is  pending.  0>pper  is 
steady  ia  price  with  «  waiting  market  Tiie  nujoiity  of  the 
greiter  dooieatic  piroduoert  mve  quoting  Like  and  decbolytie  at 
i8J4  and  i8fjc  for  fimifie  deUveiy.  Ouitiag  eopper  i>  ia  fair  de- 
mand, but  the  itoda  are  tnadeiiinile.  For  roiind  loti  for  May  de- 
livery it  is  quoted  at  i8|8i8^c.  Janttar}-  exports  of  domealic 
products  make  the  best  showing  ever  recorded  in  th.it  month. 
BreadstufTs,  especially  corn,  show  large  increases  over  a  year 
ago,  as  do  also  cotton,  provisions  and  oils.  Exports  of  five  lead- 
ing products  exceed  January  a  >ear  ago  \n  .xj  per  rriit,  though 
per  cent  less  than  in  December.  Seven"  inonlli  '  ',  Np'.>ns  of 
these  products  likewise  break  all  records.  Bradslre>'l's  reports 
ao8  business  failures  during  the  week  ending  Feb.  15  against  J04 
tlie  previous.  \v( .  k  and  .^  (.^  m  ihe  corresponding  week  1,-ust  year. 

A  L.ARGIi  i()H}M  1<  Pl^^NT,— The  Nevada  Consolidated 
Copper  Company.  Saii  Francisco,  whose  properties  are  located 
near  Ely,  Kev.tda,  where  a  new  i.ooo-ton  concentrating,  roasting 
and  smelting  plant  is  in  process  of  construction,  has  recently  {et 
the  contracts  for  the  entire  c()uipmcnt,  including  power  and 
electrical  apparatus,  to  the  .'\lIt>-Chalmers  Company,  of  Mil- 
waukee. The  main  shafting  for  the  entire  group  of  six  furnaces 
will  be  driven  from  a  ao-bp  Bullock  induction  motor,  lunning 
at  a  speed  of  850  rji.m..  The  operator  will  be  enabled  to  control 
the  operation  of  each  fncnace  front  any  one  of  three  floors  or 
stages  about  them.  The  engine  equipment  consists  of  two  22 
and  ^  X  48-inch  compound  condensing,  heavy  duty  type;  a 
blowing  engine  with  cylinders  16  x  32-in.,  to  deliver  6.000  cubic 
feet  of  free  air  per  minute,  and  electric.nl  m.ichincry  as  follows : 
two  8oo-kw  .\llis-Chaltners  Bullock  engine  type  alternators,  two 
e.Nciters  and  seven  motors,  ranging  from  20  to  100  hp,  for  the 
operation  of  the  various  ore  reducing  devices,  iiirii.ucs,  etc. 

AIR-BRAKE  EQUIPMENT  H)R  PITISBURCt  RAIL 
WAV. — The  Pittsburg  Railu.ty  Company  will  install  imikt- 
gency  straight  air-brake  equipments  for  motor  cars  and  10  emer- 
gency straight  air-brake  ec|uipments  for  trail  cars,  furnished  by 
the  General  Electric  Company,  of  Schenectady.  N.  Y.  The  cars 
upon  which  these  eqiii)Mnents  will  be  mounted  arc  to  be  run 
singly  and  in  two<ar  trains,  consisting  of  one  motor  car  and  one 
trailer.  The  type  of  air-brake  equipment  above  mentioned,  some- 
tints  called  "semi-automatic,"  is  essentially  a  straight  air-br.ike 
ayliem,  having  in  addition  an  emergency  valve  on  each  car,  which 
in  case  the  train  break*  apart,  disconnects  the  brake  ^Under  from 
tlie  train  Hoe  and  oonneett  it  directly  to  the  main  rciervoir, 
thus  applying  the  brakes  on  all  cars,  just  as  in  the  automatic 
system.  In  ordinary  service,  the  operation  is  exactly  the  same 
as  wMi  a  ttandard  straight  air-brake  s>-steni.  This  method  tiicre- 
fore  eombincs  the  simplicity,  reliability  and  easy  manipulation 
of  the  straight  air-brake  system  with  the  emergency  protectwn 
of  the  "automatic"'  system. 

THE  ABXER  DOBLE  COMPANY,  of  San  Francisco,  has 
recently  taken  a  contract  for  a  Duble  tangential  water  wheel 
tuit  which  will  have  a  capacity  of  tzjaaa  hone-power,  thus  sur- 


pa&sing  in  power  any  tangential  wheel  now  built  or  contracted 
for.  The  Unit  has  bein  ordered  by  the  California  Gas  &  Electric 
Carpnr.irton,  tor  installation  in  its  noted  Ci  ^satc  plant,  where 
It  w.W  inrin  a  valuable  addition  to  tiiii  tMiiipany's  extensive 
hydro-electric  .system.  It  will  be  of  the  double-wheel  two- 
bearing  type  of  construction,  and  when  first  installed  will  operate 
under  an  effective  bead  of  Mo  feet,  delivering  8,500  horse-power. 
It  is  planned  eventually  to  increase  the  pressure  on  one  of  the 
wheels  by  deliveriiig  the  water  through  a  new  pipe  tine  under 
an  effective  head  of  l/)50  feet.  This  will  bring  the  output  of 
the  unit  up  to  i3,oi»  horsc-powcr.  The  uxiit  will  operate  at 
a  speed  of  yixi  r  pm.  and  will  drive  a  s,soo-kw  Westingbouse 
generator.  It  will  be  equipped  with  a  Bethlehem  nickel-steel 
liollow  forged  shaft,  .md  Dohle  ring-oihiig  revolvahle-sbell  bear- 
ings, needle  regulating  and  delkcting  noztle^  dlipsoidal  bucksts. 
and  centrifugal  water  guards. 

LARCF.  roW  F.k  HOUSE  i:Ci  )XO.\nZF.RS  — In  tlu-  new 
|K>wer  housv  ot  the  Inierhoroutili  K.iiiiil  Tratisu  Co,  Ntw  Vnrk 
Cit.v,  the  j6,0(X)-hp  of  boiler>  nns\  metalled  arc  ^ouu  tn  h-i 
equipped  with  economizers  built  by  the  B.  K  Scurtevatu  Co.,  of 
Boston,  Mass.  The  28  economizers  will  contain  7,840  pipes, 
having  an  aggregate  length  of  nearly  15  miles.  They  will  in- 
crease the  heating  surface  of  the  plant  about  25  jk-t  cent  and 
Store  ^265  tons  of  hot  water  or  iti  per  cent  of  the  volimictfie 
capacity  of  the  boilers.  It  is  estimated  that  the  savisig  due  to 
the  utilization  of  heat  in  the  waste  gases  will  average  more  than 
10  per  cent  for  the  whole  24  hours.  This  figure  will  be  greatly 
exceeded  while  the  load  is  at  a  maximnnv  «t  which  time  the 
heat  will  be  utilized  which  was  previously  stored  while  the  lircs 
were  banked. 

STURTEVANT  ORDERS  recent  orders  for  gen 

crating  sets  received  by  li:-'  U.  F  .SturlovaiU  Company,  of  Bos- 
ton, Mass.,  may  be  mentioned  those  for  the  Garlock  Parking 
I  .  inii'aii.ir.  Palmyra.  N.  V. ;  New  Vork  State  Reformat' iry  :or 
Women,  Bedford.  N.  Y. ;  Union  Drop  Forge  Co.,  Chicago,  HI  ; 
Tennessee  Bag  Compan.v,  Memphis,  Tenn.,  and  the  Wildtn-m 
Mfg.  Company,  Norristowij,  Pa.  The  Thomas  Devlin  Mfg.  Co.. 
Burlington.  N.  J.,  is  installing  a  complete  system  of  Sturtcvaiit 
electric  propeller  fans  for  exhausting  smoke  from  its  foundry 
building.  MaritK  generating  sets  are  to  be  furnished  for  the 
turhiiie  steamer  "Governor  Cobb,"  of  the  Eastern  S.  S.  Co.. 
Boston,  ^fasc..  and  the  police  boat,  "Samuel  G.  fCing,"  Phila- 
delphia, Pa, 

HEAVY  JANUARY  TRADE  is  noted  by  the  government.  11: 
exports  and  imports.  In  fact  the  month's  foreign  trade  was  the 
largest  on  record  lor  any  January.  The  increase  in  merchatv 
disc  exports  over  .1  ye.-»r  ago  was  $47,036,770  and  in  import* 
$8.2iK.574.  In  oiher  words  the  merchandise  exports  were  $l"o,- 
6j4.i()j  .mi;  Uu  i;:ip..rN  -.m  .<io6,56t,450,  showing  an  expor: 
excess  of  S04.ii72.7ii;  wink-  the  total  exports  for  the  seveti 
tnoiilhs  are  alrea<ly  $1,056,656,764.  Another  striking  fact  Is  th.-.t 
out  of  the  momh's  export  of  $170,000,000  over  $74,000,000  were 
non-agricultural. 

NEW  TELEPHONE  EXCHANGE.— Plans  have  l>cen  filfd 
with  Building  Superintendent  Murphy  for  a  new  .vstory  and 
b.isenicnt  stnif  tare  fo  be  built  for  the  New  York  Telephone  Coir 
rany  at  the  norlhwesl  corner  of  Convent  Avenue  and  146th 
Street.  It  is  to  be  of  colonial  design,  with  f.ncades  of  orm- 
meiital  brick  with  terra  cotta  trimmings,  is  to  be  called  the  .Au- 
dubon central  station  ,Tn<l  is  to  cos-;  $11  ooo. 

PENNSYLVANIA  POWER  PLANT.— The  Pennsylvania 
K.iilroaf"  Co-.rrany  h.is  filed  plans  with  the  building  depsftment 
for  an  electrical  power  sutton  00  the  south  side  of  atat  Stftet 
facing  the  new  terminal.  The  buildiiig  is  to  he  ^fialSit  ft.  and 
four  stones  high,  in  the  same  architectural  style  as  the  teniiintl. 
The  estimated  cost  tie  $.viao(ia 

THE  SPRAni  I  I  LECTRIC  COMP.XNY  has  recently  soU 
16  motors  to  Edwards.  Dculsch  &  Heilmann.  Chicago,  for  driv- 
ing printing  presses  and  allied  machines.  .Among  other  wfll- 
kiiowii  firms  th.a  have  pl.iced  orders  with  the  Spraguc  Companj' 
are  Styl--.  &-  Cash.  New  York  City.  .^7  motors;  Cm.  Schirmer, 
"wtisie  publisher.  New  York  City,  ^5  motors,  and  Perley  &  Com- 
pany, Pittsburg.  «  motors. 
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Kl.tXlklCAL  KULU'MKXT  lOK  WOKSTKlJ  MU.I..— 
1  he  (jtncrai  Elrftric  O-iinpaiiy  lia>  >(Ciircd  tlic  i:i'iUr«ct  lnr  iii- 
!>t:illiiiK  Ihc  electrical  ciiuiijimiii  in  <iiw  i>i  ilif  U4iKi>t  :iii<!  best 
iii.;;;:|it 'i  lactorif!.  fur  tin  in;iinit.ictiirf  oi  wor-tc  .  >;ini  :ii  the 
World,  now  in  course  oi  i:ijii>irueliMir  iil  l.uwreiicc,  Mas*., 

lor  the  Wood  \Vor^led  Company.  In  the  ptmcr  huu^e  wiJi  be 
located  two  maiit  generating  uniu,  con.tij.ting  oi  n  double  iion- 
CWlJlllliBg  I/ttoo-hp  engine,  direcl-coimcctcd  to  a  1,300-kw  gen- 
mur  tai  a  compound  coitdeming  engine  with  two  vertical  and 
two  boriaontal  QfUndcn^  of  S/no-kp  capadqr,  direct-connected 
to  a  ijotxhkw  icnecMor.  Then  will  abo  b«  a  ico-kw  gcncnior 
for  light  IomU  aod  onerBUKar  vock;  bmiet  a'd^-kw,  us-vott 
niotor-drivcn  exdtcr  gnwrator  and  a  Mnall  direO-comMcted 
ueam  unit  of  the  same  capacity  as  a  reverse.  The  generating 
units  will  supply  current  at  40  cycles  and  680  volt*  to  a  complete 
and  modern  switchboard,  from  which  diatribntiaa  will  be  made 
ID  the  various  buildings.  The  switddXMfd  will  consist  of  33 
panels.  About  500  hp  of  induction  motors  will  be  required  for 
driving  the  various  groups  of  machinery.  The  motors  are  of 
the  latest  G.  E.  type,  wound  for  550  volt5  and  range  in  size  from 
8  to  175  hp.  riif  ([^'■>er:il  1ik!'':"H  ^^'H  l>e  done  liy  joo  direct- 
current  arc  lamps,  the  transformation  from  aJternating  to  direct 
currtiit  Ix-itiij  acKiiiiplislied  by  iiie.ms  of  cuniitant-current  trans- 
formers and  mercury  arc  rectiticrs.  Six  Vj-kw  and  lo-kw  trans- 
former'i  will  (uriiish  current  for  the  incandescent  lamps. 

ALLIS-CHAL.\!!iRS  CONTK.UTS.— The  I)emi>^ey  I.um- 
l)er  Co.  of  Maiiistw,  Mich.,  wlinh  will  t'linu'ih  lt^  new  l:icom:i. 
Wash.,  mill  with  one  of  the  larKCit  and  most  complete  ixilfits 
ever  in'.talled  in  that  section,  will  use  Allis-Chalmcrs  cn^rincs. 
generators  and  electric  motors  for  power,  lighting  and  machitie- 
drive.  The  Sutton  Lumber  &  Trading  Co.,  which  baa  started 
the  ercctioo  of  a  large  mill  at  Clayoqnot  Sound,  on  the  west 
coast  of  Vancwiver  Island— die  first  in  that  seethjn— will  install 
a  Kqnoldt-CoriiM  Mm  CBgine  and  eooiflali  daetrie  lighting 
and  power  pinl;  ki  addWoii  to  the  foil  cqni^auM  of  saw  mill 
imchineir  pmchiued  from  Allii-Chalinera  Comiitny.  Tke  An* 
^  cortes  LtBflbar  ft  Box  Company,  .^ncorte<,  Wash., 
'  to  the  full  line  of  saw-mill  niadiincry  recently  supplied  if  ADi*- 
Chahners  0>inpanjr  a  Bullock  generator  for  direct  connection 
to  its  engine.  The  Foster  Lttmber  Company,  CUnesburg,  Texas, 
will  install  a  Bullock  generator  for  furnishing  electric  current 
with  which  to  drive  its  saw  mill  and  elevating  machinery.  The 
Pratt  Mill  &  Elevator  Company,  of  Pratt.  Kan.,  and  the  Kramer 
-Milling  Company,  'if  Wellington.  Kan.,  have  ordered  .■Mlis- 
Chalmers  power  enuipmi  iiti  fi<r  their  new  tnilU,  which  are  to  be 
furnished  throughout  with  m.ichincry  made  by  the  same  ci>m- 
pany,  and  new  mill*  to  be  r  nivinicieil  in  the  Canadian  North- 
west have  ordered,  lhr.iu|,;li  .Mli'-Chalmcrs  Bullock,  iJd,.  of 
Mon'.rr.il.  motors  agKreg^itm^  ^..'so  hp  lo       furnished  at  once 

F\rr':>RV  POWER  PLANTS.  S..mc  .1:  th<-  ncen;  f,irl..ry 
plants  1114. lUed  liy  the  Triumph  Electric  Company,  of  Cincin- 
nati, are  ;t  .vin  kw  generator,  switchboard  and  30  motors  for 
the  Vellow  poplar  Lumber  Company,  Coal  Grove,  Ohio;  a  iso- 
kw,  dii«ct<aaiwetcd  jBucnMar,  siriiehtoard  and  motoo  for 
Hckncri,  Bettim  ft  Co.,  ahoe  mamifartHters ;  a  150-kir  belted 
geacrator,  switckboard  and  motors  for  the  John  Van  Range 
Conpanjr;  56  motors  for  tte  A.  H.  Fngh  Printiiig  Company, 
Mid  us  motors  for  the  U.  S,  Printing  Company,  wbich  had  prev- 
loody  pnrdiaMd  a  Trinmiih  generator  and  a  qoantity  of  Triumph 
motors.  All  of  these  plants  are  equipped  aecarding  to  the  talest 
cngineerinK  practice,  the  marhinery  being  operated  cither  by 
group  or  individual  motor  drivi- 

El-ECTRICAM-Y  DRU  I  \  I  lMPSv— The  City  of  New 
York,  Borough  of  .Manhattan,  ha'-  '  •r<iered  ten  electrically-drivcn, 
nuilii-stagc  centrifugal  pumps,  e:icli  having  a  capacity  of  ,^,otX) 
gallons  per  minute  against  a  head  ■  f  .ir»>  p-iunds  per  square  inch, 
together  with  all  the  station  ,ippniten;iiioi  s  fi.r  bigh-pressure  ser- 
vice from  the  .-\llis-Chalnier<.  Comiuun.  Milw .inkec.  Wis.  The 
Delaware,  Lackawanna  &  Western  R.iilrM.irj  Cuiiipaiiy  has  also 
ortlered  from  the  .\lli^•Cb.^lme^s  Cmiipany  fnur  centrifugal  elec- 
trically-operated pumps,  three  e.ich  having  n  c.ip.icilv  c  i  rjo 
gallons  per  minute  agaiti-^t  a  head  of  100  feel,  and  one  having  a 
capacity  of  700  gallons  per  minute  against  a  head  of  luo  feet 
for  mine  service  in  the  I.ackawaiina  County,  Pa.,  coal  region. 

THE  ELECTRIC  CABLE  COMPANY,  of  42  Broadway,  New 
Yoric,  has  just  received  an  order  from  the  New  York  &  Long 
Uand  Railroad  Company  tor  15  miles  of  cables  insnlated  with 
Vcrflax,  the  new  high  potential  insulating  compound.  This  order 
follows  with  a  week  tiiat  of  the  Inlciborough  RapM  Tranait 
Company,  wlio  lecenfly  ordered  from  the  saw 
amomt  of  maleriai. 


Fmanciai  Intml^gmet* 

THS  WEEK  IX  WALL  STREET.-The  stack  nufcot  was 
quiet  with  a  heavy  lone,  and  decUnu  of  a  modente  dmrKtcr 
were  general  throughout  die  list.  The'anlhncile  coal  labor  sitna- 
IHM  aod  higher  money  rales  exercised  a  resttiodvo  inWnano 

The  Sicel  stoclcs  attracted  no  particular  attentioa  dovltc  0ie  re- 
ports of  a  deal  between  the  corporation  and  the  Great  Noithera 
concerning  the  latter'-s  ore  lands,  and  the  continuance  of  the 
good  reports  about  the  steel  industry.  Allis-Cbaimcrs  dosed  at 
aaH  for  common  and  6i  for  preferred,  these  quotations  repr^ 
scnting  net  declines  of  iH  and  iM  respectively.  General  ^eo* 
trie  closed  with  a  net  lo^s  of  5  points  at  170,  and  Westinghouse 
drop(H:<]  4^ii  point>,  the  la»t  quotation  being  161.  Westingbouse 
rights  arc  quoted  at  'y^.  American  LiKomoIive  coninxm  elo>ed  at 
7lJi,  a  lo>!t  of  jTi,  and  preferred  at  116,  a  loss  ui  yi  point. 
Brooklyn  Rapid  Transit  fluctuated  iKtweeii  SOSi  and  /S'/i.  but 
legaincd  ^nmc  of  the  loss  and  closed  at  "<;H,  which  is  a  net  de- 
cline oj  54sj  points.  Metropoliiau  .Street  Railway  clo>ed  at  the 
lowest  quotation  of  llic  week — li6V4,  being  a  decline  of  Jti  points. 
The  final  quotation  of  liitcrborounh  Rapid  Traii>it  was  J27;j.  a 
lovs  of  51^  (Kjints  Interboruugh-MctrojKilitan  cnmnion  i.s  (jin  tcd 
on  the  curb  at  5J(-i  and  4}'ji(  at  ft3.'4.  .Mackay  Companies  reached 
Oj,  but  declined  to  S^M*  which  was  the  closing  price  and  a  net 
decline  of  j  points.  Western  Union  Telegraph  clo»ed  at  9j  and 
American  Telephone  ft  Telegraph  at  I4I}4.  the  former  being  a 
net  loss  of  ii  and  the  latter  i  point.  Fotlowtng  are  the  closing 
qnotaikns  on  Feb.  a6: 


r>b.  U  tth  » 

allls-Oh*liii«i«  Co    tSH  Oil 

anit-Obalmsn  Co.  pfd.  ..  IJ  aiH 
Imi-rlDui  Dtat.  T«l   IT  ri 

AniL'rl.-fca  Ijocomotlre   ^t  .21* 


\jnt?rlc&ii  Locomotive pfd..  liS^   IHV*    Mu;kft/ Cu«.  pfd 
tf»,.. 


iLaerlcu  Tel.  4  Osfcfl 
Aaolcu  Tel.  a  T*L., 


n 


Ml 


tolarboraocb  Baa. 


MarsooI  Tel.   ,    ,,,  ... 

yVBcsvf  ••••at     •••       •  •» 


t  IT 

•  I* 

Booros 

_  »»h.UI'eb.»  _    _^  ■Miiink.ii 

Tel.  a  Tel   lim  I4M(   Ibee.  KUe.  II7.  pM   SS  M 

Oamberlesil  Telepluw*. .  .  117^  IITUt    Mnilcen  T'lcplKHi*   4      .  . 

■dUoD  riMi.  niuiu   Nt'w  rmtlmid  71«'li»i>hixi(t  

•enerel  KJectrtc   Wc»l<!ni  Ttl.  k   

turn.  Klee.  &r   *>      »     Wortcni  Tel.  k  Tel.  p(d   SS 

PlltLADlU.I>HU 
Fi>b.  U  Feb.  io  Mh.  UMi,.  • 

Amerieeo  Relivar*.    .  ...  kS 

aWc.  Co.  -i!     VTi-nri.,...  .    im  ... 

ElfW.  Hu.Tft«''  Hiilt.-n-   SS  ... 

Beo.  Blcnxe  batlcrr  pfil  

f BICAOO 

'  F..I,  It  F«b.  M  n»a  iMwSS 

OlLlo^CIOR;   Ul     m      NetlQDel  C*rb<>D   ak  St 

Otalcvr)  KikoB   NeUonel  Oerbon  pfd   IIS  II) 

Ohkoeco  Sabnj    Union  TncOou.  

OhIiiBCO  Tel.  Oo   Union  Trectl^in  pfd  -  

llelropolMeiineT.  com  ...  S*M  » 
•    •   Ankwl . 

N.  V.  X-  \.  J.  TEI.EPHONE-President  Bethell  has  pre- 
sented his  :un'.ii;il  rejvirt  to  the  stockholders  of  the  New  York  S: 
New  Jersey  Tclephimr  ('oiiipriiiy  I  be  iiiitniie  account  of  the 
company  for  tke  year  emleil  Dec  .11.  tt)i}$.  compares  as  follows: 


1905. 
•t.*<l,M 


.  SurplM  .,  #I,4«6,*IS 

I>ividends   ■,a]4,l4f 


..Net 


1904. 
tliMSiSM 


l»oi. 
S4>74 1.344 

»t,>l4 


190^. 

tj.2«a.MZ 
a,Sa},4jS 


Surplus   

The  rcducti'  ii 


S4il.lt66  tjM,»S_T  »«l7.«iS  Sj65.i6» 

:ii  latev  ill  Hnxiklyti,  (Jiieen.  Richmond. 
Jersey  City.  .Wwark  and  other  places  during  the  year  rendered 
the  surplus  smaller  profiortionally  than  in  previous  years.  The 
gain  in  statimis  during  the  year  was  .11. "-'5,  or  nearl\  40  per  cent. 
The  authorised  eapit.d  stns-k  of  the  eorapany  i~  «'uv  $i7..!fio,0oo, 
;,n  itK-reas*  of  J5  per  cent  during  1905.  Expenditures  for  con- 
struction last  year  amounted  to  ^SfUffiOa,  Total  ntmbar  Of 
stations  on  Jan.  t  was  ll^,04Q. 

NORTH  AMERICAN  STOCK.— The  additional  I^MW  capi- 
tal slock  of  the  North  American  Company,  which  has  been  listed 
on  the  New  York  Stock  EadiMicc^  is  to  be  wed  for  the  purpose 
of  acquiring  737  additiomi  ^ums  of  par  vahie  of  |ioo  cadi,  of 
the  caipital  stodc  of  the  UnfonElceirie  Li|^t  k  Power  Company; 
the  remaining  authoriMd  capital  ttock  of  the  Norih  Aniuican 
Company,  $£^,300,  is  to  be  issued  to  purchase  capital  stock  of 
tiie  Union  Electric  I.iglit  &  Power  Company  and  the  common 
slock  of  the  Ladedc  &s  Light  Ccmpasqr. ' 
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THE  MACkAY  COMPANIES  published  its  annual  rejKirt 
last  wct'k  «.ho«ing  the  sli-iiiiy  L:ti«u-li  of  thii  grvat  tclegrapjin- 
corpuralioii.  During  the  )car  tiie  preferred  *tock  was  increiiscd 
by  $4,676,900,  which  ua^  i>!iurcl  in  exchange  i  t  ^i,.,  k  in  other 
oiriiorations.  .Vmong  the  sccurilie*  acf^nirnl  u.hs  stock  rcpre- 
•.enlinK  a  contrnlling  initTi»t  in  iht  .\  .ni:  .Xnnncan  Tt-legraiih 
Company,  which  upcrate*  in  .MinncMji,,  W  i>i  -  iisin,  Iowa  and 
Illinois.  The  Mackay  Companies,  besii'.i  ,  itiin  llnig  the  Com- 
mercial Cable  C.imiKitiy  and  the  Postal  Iclcgraph  lines,  is  one 
•  t  I  I  l.trgest  stockholders  in  the  Aniericiin  Telephone  &  Tele- 
)<ia|<li  Company,  In  regard  tu  tbc  dividend  policy  of  the  coni- 
pBiqr  the  tniftCM  in  ih^  report  to  the  MOCfclwIdfrs  »ay :  "The 
mooaw  of  the  tubordimte  eautpMirt  of  ihe  Mackay  Companiet 
it  iacgdy  k  excess  oi  tibe  unount  tc^ircd  to  fajf  these  divi- 
dendi.  but  it*  policy  i«  to  obltin  bom  its  subordbiale  companiet 
otiy  enoagh  mamjr  lo  meet  the  dividcmls  on  the  Machay  Cem- 
panies  sham.  All  surplus  earnings  arc  left  in  the  treuuriei  of 
the  sabordinate  companies  for  cxtrtisiims  and  the  dcveiopmcnt 
of  the  business  and  the  incrcast-  of  reserv  es."  Ucalint;  witb  the 
Commercial  Cable  Company  the  rfp»'rl  refcri  to  the  new  Pacific 
cables,  anil  says  iliat  the  lines  to  Japan  from  Guam  and  to  Olitn 
from  Manila  will  be  put  in  operation  by  April  I.  The  report 
shows  that  Ihe  income  from  subsidiary  companies  darini  the 
period  from  February  23.  1905,  to  Hcbniary  l.  ivift.  was  $a,7lO.- 
595    The  .Mackay  Companies  dislnbulcd  in  ilividends, 

paid  out  t2XJ>^  for  various  expense*,  and  carried  forward 
$j6j.9i7  I '  >  i-^iwii  capital  Stock  conaiats  of  |fif>^5/ifff  pre> 
ferrcd  and  i4i.jiSo,4DO  common. 

BALTIMORE  UNITED  BONDS.— The  Cniled  Electric  Light 
&  Power  Company  of  liallimore,  Md.,  is  ofTerinR  $1,000,000  first 
consolidated  morijiaite  4'i  per  cent  bonds — an  underlying  bond 
of  the  CoTBollflalul  Gas,  "Elwlik.  "LiRtrt  -ft  fowrr  Cwnpany  of 
that  oily,  IhrouKh  N.  W.  Harris  &  Co.  The  business  of  the  com- 
pany shows  earnings  of  8.6  per  cent  on  $j,ooo,ooo  coinnion  stock, 
over  and  above  bond  irit<  rc-l  and  preferred  dividends.  The  total 
bonds  aiithoriied  are  $4,500,000.  The  Lfnited  Electric  Light  & 
P<i«<  i  C'  iiipany  was  on  Feb.  14.  1005,  merged  into  the  Consoli- 
dated (jas,  Hlectric  Light  &  Power  Company  of  Baltimore.  This 
latter  coinp^iny,  in  addition  to  its  large  electric  lighting  and 
power  interests,  owns  $6,563,400  par  value,  out  of  $lo.77o»)fi8 
MiiM.m'iinK  capital  s.tcick  of  the  Consolidated  Gas  Cor  ;::in\  r  f 
U-iliimore,  thereby  controlling  the  entire  gas  busuiess  of  ;Ik  niy. 
This  Contolidated  Gas  Company  stock  is  deposited  with  trustees 
as  additional  collaternl  security  under  the  mortgage  securing 
the  geneni  mOltgaKe  bonds  of  Hhe  Consolidated  Gas.  Electric 
Light  A  Pomtr  Conipan)'.  The  above  bonds,  in  addition  10  being 
«n  WMlcrlyinff  security  of  the  ConsoKdated  Gas,  Blectrk  Light 
A  Potrer  Company  (JftijfQajaao  outstanding  capital  itodc  tnd 
l7jfiKxK»  onistanding  general  mortgage  hoods),  are  *eei»cd»  ill 
opinion  of  counsel,  by  a  first  mortgage  on  the  entire  property, 
including  fr.incbise*  ttnlimited  In  lime  of  the  former  Uniisd, 
Electric  Light  ft  Power  Company,  subject  only  to  $3S7M>  un-' 
dertyinc  bond*. 

NATIONAL  ELECTRIC  OFFER-— Tlie  St-mdard  Trust 
Gempany  of  New  Yovk  has  made  an  offer  of  .v>  per  cent  of  the 
face  vahie  of  all  proved  and  undisputed  claims  .igamst  the  bank- 
rupt National  Electric  Compaoy  of  Milwaukee.  Bloods ood, 
Kemper  ft  Blooi^iood,  repreeenting  a  majority  of  the  creditors 
of  the  banknipt  concern,  have  sent  a  fetter  10  clients  advising 
the  acceptance  of  the  offer  li  is  said  that  creditors  having 
claims  of  more  than  $400,000  have  already  signified  their  willing- 
In  accept  11  While  the  txact  amount  of  the  offer  i«  un- 
di-teriiiiii.ililr.  it  is  said  that  it  is  ei|ual  to  $750,000  if  all  disputed 
claims  are  thrown  out.  and  equal  to  more  than  $850.ocx)  if  all 
disputed  claims  .nrc  sustained.  The  offer  of  the  Standard  Trust 
Company  is  made  only  to  those  creditors  having  undisfiuted 
claims  against  the  estate,  and  it  is  expressly  stated  that  the  offer 
will  not  hold  gcod  ii  a  majority  of  the  creditors  di>  not  accept 
within  t»'<  weeks  from  the  date  of  the  letter,  Fcbrnar)'  17  The 
National  E'cctric  Compiiny  went  into  bankruptcy  following  the 
def.ilcaliod  of  Frank  G.  Higclow,  formerly  president  of  the  First 
N.itinnal  Hank  i>{  this  cily.  Higelow  was  one  of  the  chief  pi 
inotLr-  of  the  concern.  .\lr.  John  I.  Beugs.  as  receiver,  then 
tiHik  hi>lr|  and  hy  hard  and  intelligent  work  brought  tbc  .iffairj 
of  ihc  concern  iiilo  a  con<lilion  where  it  again  had  a  large  value. 

POWER  DEAL  IN  VERMONT— The  eonsnliilatio.i  and 
merger  of  the  Kuiland  ( \'t.  1  Street  Railway  Company,  the  Crit> 

lei.ilvn  Power  ComiMiiv.  the  p...pi,',  i',:i<  i.ighi  Company  and 

the  \'<rmnnt  Internal  IinpmvtTiient  Cmi-.p-iny  has  been  com- 
|i'c(ed  The  Vernwnil  Impruvement  Company  was  chartered  by 
the  Legislature  of  i(|0»  vith  a  capital  stock  of  lioaooo,  for  the 


pnrf".s<!  fif  acfj^rrine  rifrtrc  railways  and  lightiiiR  ard  h<-al)ng 
111. ml  .  w  111  tt/  1:;  i:u:  .Si.iif  .)t  Vermont  and  t"  l  ■.talJll^ll  an 
cicclnc  trunk  through  Rutiand  (.-'imtv  and  sotitluTi;  \  tTinun:. 
The  combined  capital  of  the  i  i .  i-limmu^  .wis  Jj.^uu.- 

000.  The  officers  of  the  coniij.-.in  arc;  rriM.Jfir..  (j  1.  Rogers. 
Rtnghanuon,  N.  V  ,  \  1 1  pr .  i  l<  n;,  I  ..  H  \S f.<  i  i  -N'cw  York 
City;  secretary  and  ircasurer,  C.  i!.  West,  Kuiland.  and  the'sc 
K'  men  with  J.  ff.  Powers,  of  Troy,  N.  Y.,  and  George  T. 
Chartce,  of  Rutland,  constitute  the  board  of  directors.  The 
property  will  b«  knowit  under  the  name  of  the  Rutland  Rail- 
way, Light  &  Power  Company.  Messrs.  Rogers  and  Powers  are 
well  known  in  the  lighting  and  traction  field  of  the  Empire 
Stale, 

NEBRASKA  TELEPHONE  STt)CK.— The  Nebraska  Tele- 
piionc  Company,  a  snb-compaiiy  of  the  American  Telephone  & 
Tclegrapil  Company,  is  vMaiat  10,000  shares  of  new  stock  to 
stoekhaldm  at  par  in  the  iMio  of  one  share  of  new  stock  for 
every  three  shares  held  as  of  Feb.  15.  1906.  The  slock  will  be 
paid  for  m  four  instalment*  ending  Sept.  jo,  iga6.  The  new 
issue  is  made  neceiary  by  the  n^tdly  cxpandnig  bosinesa  and  is 
the  first  substantial  increase  since  J99i.  The  outstandiiig  stock 
at  present  is  Sj/i.M.cco  and  there  is  no  bonded  debt.  The  pro- 
ceeds from  che  sale  of  the  new  stock  will  be  used  to  pay  off 
doalitlg  indcbtcdnes'<  incurred  to  inei  i  the  rapidly  growing  busi- 
ness. The  com]iany  had  on  Dec.  31.  iix>.s,  a  total  of  ^J6SS  sta- 
tioiU,  an  increase  of  8,501  during  the  year,  equal  lo  a  gain  of  .11 
per  cent  It  also  has  had  21,593  sub-license  stations  and  i8,7i,t 
miles  of  loll  line  wire.  Durins:  thf  viar  Jijorw  was  charged 
off  to  maintenance,  as  was  ihi-  '  .i-c  m  njo^  ..in:  n.)ov  Expendi- 
lures  for  new  construction  am  uniiil  ■  ;  Jo.";?.!?!.  The  total  in- 
come for  1905  was  $1,361,456, 

SAN  ntAMCISCO  GXS  ft  VjECTfitC  a)M1>ANY  has 
made  the  following  report  to  the  Supervisors ;  Kevcnuc^ — From 
sales  of  ga".  $j,5jR,Of>5  ■  from  sales  of  elrriTtr  current,  $2,055,- 
92348;  fri  iii  .ill  i.tlur  .^...iirces,  $72.63i/:i>.  ii-t.il,  $4,65746919. 
Cost— Gas,  $i.039.U2  72;  electric  current,  Si  (<.i,'-i.667.4l ;  total, 
?3.<77790.I3;  net  prorUs,  $979,678.06;  dividend^  riml,  ?-i>j.4.'i  fnH ;  • 
surplus  for  the  rear.  $187,256.38.  Original  cost  ot  plant — Gas, 
?l6,«03.63.:>;s.  rU-.tiu.  $6,535,216.85;  total,  $23,338,85<'>.73  Pres- 
ent cost  01  piaiu  -ds.  plant.  $Q..U.5.038.65 ;  pipes.  $",196.633  94; 
meters,  $r»4,7i7.5K;  lamps,  $!<i. 1 14,8?! ;  total,  $i7,S27,Sos/>5 ;  elec- 
tric, plant.  $(i..56j.9.?7.I7  ;  conduits,  $2,018,197.96;  meters,  $2,13,- 
445.61;  total,  $R,8i4,6oa74 ;  present  value  of  plant,  $26,342.105  79; 
capital  stock  outstanding,  $15,704.28436;  amount  of  bonds  out- 
standing. $c),Ki     I  1  ,  ,1- lount  of  (lo,ning  debt,  S2374€xj.j8. 

UNITED  GAS  I.MPROVE.MENT— The  United  Gas  Im- 
lirovenienl  Com|Kinv.  of  Philadelphia,  will  increase  its  capital 
stock  by  $9,181,250.  making  ihe  total  $45,906,250,  the  new  stock 
being  coffered  to  stockholders  at  par.  The  chief  purpose  of  the 
increase  is  lo  purchase  a  third  interest  in  Ihe  Public  Service 
Corporation  of  New  Jersey,  control  of  which  will  he  abar^ 
with  the  Prudential  Life  Insurance  Company  interests  and  the 
Pcnnsylvanb  Railroad.  The  Public  Service  Corporation  U  to 
issue  $iabsooy00o  treastiiy  stock. 

NORTH  AMERICAN  STOCK  INCREASE.-The  North 
American  Company  has  applied  to  list  lyxMOO  additional  cap- 
ital stock.  Of  tile  increase  of  fiSdOOOiOOO  aath^riaed  Iqr  the  stock- 
holders a  year  ago  $14,700^000  wiere  Iisie4  Of  the  amomtt  all 
but  960,000  was  issued.  It  is  now  proposed  to  issue  the  $60000 
and  the  balance  of  the  increase,  a  total  of  3/600  shares.  The 
Slock  will  be  used  to  aieipiH<e  sonie  of  the  ontitandini  stock  in 
one  of  Ihe  nubsidiary  eompanics. 

ROCKY  MOUNTAIN  BELL-The  annual  meeting  of  the 
stockholders  of  ifae  Rocky  Mountain  Bell  Telephone  Company 
will  be  held  in  Salt  Lake  City  an  February  aCk.  A  special  meeting 
of  the  stockholders  will  also  be  held  on  the  same  day  for  the 
purpose  of  voting  on  an  increase  in  the  capital  stock  of  the 
comiKiny  to  Sio/mc^oool  The  present  outstanding  capital  stock  is 
$2,304,800. 

liKLI.  rKl.KPIIONE  BONDS.— Applkations  for  patticipa- 
<ii>ti  in  the  American  Telephone  &  Trlrgra)ih  Company'*  $>Oai,- 
("JO  issue  of  4  per  cent  COnvcrtihlc  bonds  arc  Hid  tO  baVC 
Ill-en  more  than  could  be  accommodated.  .MloOnentt  Were  lUilIe 
as  follows:  Twenty  \H-r  cent  lo  Europe.  :»o  per  cent  tO  New  Ellg- 
lanil.  and  the  remainder  ti>  New  Vxrk  and  the  Country  at  large. 

DIVIDENDS  -The  directors  of  the  American  Telegraph  ft 
Cable  Cnrnpain  have  declared  the  rejtnlar  quarterly  dividend  of 
I'i  f>rr  cent.  p.iyablc  March  1.  The  directors  of  the  Manila 
Elecinc  Railroad  ft  Ligbling  Conwration  have  declared  a  divi- 
<len((  of  I  per  cent  on  the  capital  stock  of  the  company,  payable 
April  2. 


Digitized  by  Google 


^fkaHVARr  «4»  1906. 


BLBCTRICAL  WORLD. 


GENERAL  NEWS. 


{Construction  ^9t€S. 


MONTGOMERY,  ALA.  -  The  Montconxrjr  L!»)n  k  \V»icr  Pmrcr 
f*By  ii  cimtcniplatinnit  the  inMtiUlisfl  Of  *  •lonige  hattcrjF  outfit. 

AI.RF.RTVii.LE,  AUL— Tk  Mw«r  Mid  BMr>t  af  AM«rm«  Im  a» 
ccptnl  the  |ici4ic«i«ioo  «f  ^of.  BdnnI  Kay,  «f  tiM  Slat*  Uohwtllr.  I» 
iMtiU  water  »mU  imI  m  cloetrie  ligitt  riant. 

B..«JIII9CHA».  ALA,— F«f4  Vwwt  »  Davia.  a4  SM.  K(« 

York.  N.  Y..  arc  the  eniinm*  i«r  lha  pm^ami  InifrafCIWWiW  caaMaiplaMd 
by  th<-  litrintnuham  Rail»a)r<  Lisht  ft  IWrt  ComttaDy,  J,  A.  Emry. 
Binnint)<an',  Onrfal  Maiugcr. 

MOBILF..  ALA.-  In  ibc  conitciiuiMiaB  |iracmiiiiKi  of  tlvc  Hume  Trlr- 
[ihonr  ComiMiny  *itaiti»l  R   Mootr.  fur  fight  of  »»>  ihrougb  crrtain  rr 
t'M  Blakely  lalantl.  a  deci*ii>n  favorabk  1<i  chc  frin'hnnc  Ct>m[i«ny  «  ,v  (...'-l 
ia  the  Probate  CAiirt.    A  eofnmi.fion  ix  to  be  named  to  aate^i  the  4,iina£i:s. 
Thi»  dtcHion  will  enable  i-i>n^ttucti»n  »(>rk  to  be  bcsiin. 

«lLOAM  SPRINGS.  AKK.~Tbe  City  CmtacU  »  coatidciing  tk«  «d- 
TinkBilr  nf  Ifiijiig  its  «tcelric  U|)K  aid  mlB'  woiki  flints  to  a  frivita' 
Indifldaal  for  a  tent  «l  yean. 

FOMEST  CTTY,  AKK^Tkc  Famat  Otf  Elaetife  C««fa*y  coMim- 
plalca  iaMiniiif  ■  mw  acnmHar  and  Mlaaa  in  iM  llcMiv  »1mi.  h  W. 

nOOHPIDO,  CAl^^Hiifh  T.  Pvff.  wf  lat  Aafelaa,  Ma  pedMoncd  ihe 
Beaid  af  TraMaca  iar  a  frandiiw  (or  aa  claefcle  power  flint 

VACAVILLE.  CAI  The  VicaviMr  WMcr  •  Ltfit  Oonveny  i»  con 

icraplaling  the  conMruclion  oi  t>  milrj  nf  Una  darfaif  Ike  kutnmrr.  W.  7.. 
McBride  is  manafter. 

oNT.^Rlo,  rvl.  Tht  -lir.'u  th^  =1111  Antn,,;,,  Wat«r  Coawaay 
h.,>r  :  ,  ,.i-Mi,  :r.,       J,,,-...,      -■c.,,-  _.t  'iihcr  f«w(r  flaMb 

This  is  iniendc^l  to  njt»plemcnt  Ibc  rr'^v!nt  ^aicr  power. 

OAKLAND,    CAL.— It    is    repmic  I    tlir.t    in    ihi    n'.r.r    lu-  in-  Pan 

t'nnciaca,  OakUnd  t  San  Jok  Railway  (Key  Route)  oil!  be  evwndcd 
op  tke  lay  ik«r«  iram  Berkelay.  bm  anlr  M  tun.  MtUmnt,  bat  alia 


«Mi  faaa  ai.  II.  al 


LOS  ANGBLESs  CAI.— Tka  laa  Aapka-IMk  Cwiaw  kaa 
cently  awirded  a  eaalraet  la  Kant.  UMc  ft  Csm  «t 

furnish  a   i;7So-kw,   lhree-i>1ia»*.  so-cycle  Westinyhuuae'l 
rratOT,     The   contract   also   included   a  condenser 
sarf^f--'."-  -oKithfr   «t!h  ^^rhcf  auxiliary  al>rara1u4. 

^.\v  I  H  \N(  I-.V  I1  1  AL.— The  Battle  Creek  Po»fr  Cotnpany  has  mori' 
gaited  it»  |iri<tirrly  li.  Ihe  Mercsnlile  Tf«»t  Otmpany.  which  has  luaranteed 
it»  recent  $i,uoo.m>i>  livnds  isMie  The  morlRaKe  covers  the  capital  slock, 
rcAl  es)tat«.  water  ri^ts  and  franchises  of  the  power  compiaoy,  Tbe  iMttU 
baar  •  per  cent  iaimet  lad  i*a  ta  ran  ja  pam,  beiafl  laaiied  *a  ptMida 
for  talon  aapaaatai  and  Iwprawwwta. 

SANTAXRUZ.  CAI* — Exlcnaive  inprovemcat*  arc  conirniilaied  lip  tta 
Bice  Creek 'Tower  Company  in  the  near  faturr,  wliidi  include  the  oddidea 
of  r'-inii..ir  lit  Ii?  et^uipmcni.  consistinr  ^"^p  t  rsot*  bp  engine,  dircer-can- 
neclti  I'  "I"  ^Ao-kw,  threr-phase,  i...  1.  i.lf  \'. . -'mihwisc  genriitOT.  one 
45<^  kw,  twk-]ih*sc,  i.ioo-volt  ccncrator,  direct-connected  to  a  IVIton  water 
two  180-kw,  lwo-pha»e,  i,lao  voIt  Renerntors  direct  cmirjccted  to  a 
it  opcraliog  under  9a>i  ft.  bead;  8««  hv  In  innaloraier*.  75 
hp  in  mhII  aaitan  far  apmatioa  oa  no  uul  4a>'«a]l  ciicaita,  mid  ttmx 
Pfbp  aatais  la  faraiA  pawer  ta  (He  Vaian  Traelian  Campaap.  C  E. 
UUy  la  BMBwr. 

SAN  FRAXaSCO.  CAI  Tke  Wnlinibosiw  E1<c<rlc  ft  MuinfacMr- 

11)0  Cnuipaiiy  ha^  brett  given  the  cimtr«ft  to  stipply  the  Fort  Braitit  Elec- 
tric Power  Company,  which  Is  contrLdled  by  Ihe  I'nion  Lumber  t'om- 
pmty,  of  San  Francisco,  an  additional  ^o,.  t-  ,>  i  titfine-type  alieriuitrjt  and 
a  J irecl-connected  eivjhne.  The  lu-w  n-.Hl  ti  -K  ,.,(11  he  installed  in  the 
posrer  pUnt  «l  F«ft  tiraas.  The  plant  will  be  eiilar|«4  to  accoaauMtdate 
I  beinn  prortded  ID  iaeinnii  lha  opieilp  of 
aUe  the  company  to  fnrueb  clnetric  current  Ibr  lifbt- 
{n(  >t  MfiMiocJno,  ten  miles  di.iant  4own  th«  coa>i  1liis  hu  been 
cootraclcd  for  by  ike  Mendocino  Elcclrie  IJ(ht  k  Power  Company,  and 
the   necessary  extension  of  the  Fort  Bragg  line  will  he  made  al  oacn- 

SAN  FRANCISCO.  CAL.— What  will  be  probably  tbi!  noelhcmanoat 
hy*irr>-elcctric  pla^?  :n  t*if  wi'f  Se  installed  by  the  ^*ukon  Coni.o!l- 

«J^ted    Goldfields    1  rTtinr,    m  \  \\.  i,    Territory,  close  1*1   the  .\rctic 

Circle.  The  contract,  which  has  been  given  to  lUe  WestingbouK  Electric  k 
Mannfacturinc  Company,  alia  Iar  a  eaaiplile  elecirk  power  muamission 
and  K»M  dredging  eqaJpRwm  and  toeladtB  Iwo  iii-km,  ibrte-pkaat,  to-eycic, 
*.aoo-volt  generator*,  which  will  be  direct -Cfmnecled  to  two  PeltiMi  im| 
wfiaela;  also  three  dredge  outfits,  each  aggregating  j$o  hp  in  motor*, 
jriK  fr.iTB  100  hp  d<iwi.  "Pi- n-  wil]  be  four  Westinghousc  Jf(.■t'.^  t'-an* 
fortnem  at  the  power  h..i,'  -  ir.  l  four  joo  kw  transformers  al  ^  ri,-  5at.-5ia 
tioit.  Power  will  be  taan^mitted  j'l  miles  al  ,to,ooo  volts  for  drcdsing 
purv^esi  only.  Tbe  electrical  ei|uipinent  will  be  shipped  within  the  nest 
five  monlhs  via  H^Uton,  Oat.,  aiui  VaiiciHiver.  O.  B.  Perry,  nbosc  bead 


qnaner»  »(th  the  Western  Enginectiiif  Sl  Coitsltcictioia  Comjuny,  Riallo 
BlliUing,  .San  Fraaeiaa,  CaL.  la  aMnaaer  «<  Ihe  Yulwn  CanialMMad  Gold- 
Iclda  Company.  ,  - 

DUKAMCOs  OOU— Tha  Antoia  raaar  k  Wniar  Campaagr  mpMU  l» 
add  ibli  pMr  law  «,«in.|nr  nmrhiare  and  mtmA  aiilia  «f  tranaiaMaa  Kae. 
H.  T.  Hendmaas  iMtMl  aapatlnlnidaM. 

BILVERTOKs  COL.— A  new  aiwdcbbaard  will  praM^  be  lamUed  fat 
tbe  anoidpal  iWrtlat  plant  and  Urn  ayumn  diaaaed  u  tbn»pbaia  il* 
teraariw  ciMtcm.  K.  S.  Sherman  ia  (iiy  aletUfciao. 

BUBMA  VISTA,  COL.  -w.  P.  Eyre.  litMa  af  Ika  Baena  Vim  Ehcirie 
Ufbt  and  power  plant,  owned  by  the  Buesti  Viata  taelliaK  ft  Refining  Com- 
pany, u  coniempUiIng  iaiprovinf  the  water  power  and  wUI  tagiaca  tbe 
pmntl  ilrislef  sysleia  with  aa  alMmalllll-attrMM  mMWc  ipiteai  «f  in* 
c-indrscent  liphtiTijr, 

MTCilFii.I.Ii.  LDN.N.— The  Litchfield  Electric  Light  i  I'lwct  i  •  .  1 
pany  is  makuis  att«ugcinents  to  extend  its  lighting  and  power  ciiiuiu  ts 
Morris  ami  Bethlehem.  Conn.   Gnion  ThompKin  is  superintendent. 

NEW  H.W'EN.  CONN.— Tbe  istreuse-Adler  C«m«iony  piopoacs  Reiterat- 
ing its  own  ahnnilltf  and  wlH  pai  la  a  pleat  al  ■ilfcltitl  capaii 
and  fanlah  Aenl  lao  bp  fir  the  opemliea  at 
NORWICH.  COKM^Thc  alktola  af  lha  NiewWh  ft  Weatarfy  BaBaray 
Ompiap  have  plaeed  tbe  contract  far  the  toller  and  enflaaa  for  tbe  power 
of  the  road.  The  engitsea  will  be  isoo  bp  and  the  bdler  1600  bp. 
rs  the  main  power  house.  Iliere  wfl]  be  a  sub-staiion  in  North  Staning- 
tiiTi.  Tbe  location  of  the  power  house  and  lite  transformer  siatiftn  hit 
ni.1  been  det^nitely   settled  as  yet. 

\V  \>;HINr;T()N,  D.  C— The  I'otomsc  Eleclrie  Power  Company,  of 
V.  c-Im  ik! i  o,  has  contracted  with  J.  G.  White  &  Co.,  of  New  York,  for  the 
erection  and  equipsisimt  of  0  itcwr  power  bouic  for  both  ligbtinf  and  power 
parpaart  ta  ih*  clip  ol  WaibwuHa.  TM»  eampMp  ■•  ane  «(  tbe  aabaan- 
paolea  of  die  Waritinpton  IMIway  ft  Elactrle  Company  wiiMl  dMdia 
with  tbe  Capital  Traction  Company  the  control  of  the  electric 
ness  of  the  Capital  City.  The  power  botac  will  coftt  in  all  abuot  (iff 
The  building  ii  to  be  approxiroaiel?  ;i<'.si*t»6;  ft.,  and  will  have  a  steel 
franse  with  curtain  walls,  which  wt!l  [  r^'Snbly  he  conducted  of  moulded 
rviKtetr  blocks.  The  boiler  room  will  contain  (out  >ow»  of  boilers  with 
three  ehimneyt,  located  between  Ihe  second  and  IIUTd  rowi.  Thus,  there 
will  be  two  divUioaa  of  the  firing  floor,  cndi  arrrtn*  two  rows  of  boilers. 
Tha  tat  iaoUlUlkm  wUI  caniiai  of  two  1,000  kw  and  one  j.ooo  kw  Cur- 
tia  tartlaca  srilh  bollert  and  MperkeMers,  and  the  building  is  de- 
sigTVed  for  future  installulunt  of  two  Atldllional  5,oc>A'kw  riittii 
turbitvcs  with  their  steam  generators,  nsaking  a  power  bottle  of  i  v. :><.  i  kw 
ultimate  capacity.  .Ml  of  the  tiirbiaet  will  generate  15  cycle,  tlii«  piiase 
current  at  6.6<io  volts  for  distrihutiim  directly  to  tbe  sub-stallcns.  Two 
of  lb*  j.ooo-kw  unila  arc  already  installed,  uoc  of  Uicm  baiag  «|ujp|k4 

with  en  aedhmp  qppa  of  anrfbaa  aandanaer.  All  «f  the  laamiaiaf  aidte, 
hawwcr,  wOi  have  Ihe  iMot  tppe  enadeaaera,  nil<'<«ainafaied  ta  lh«  ban 
af  lha  tarbta*.  A  lloran  haNcir  wiU  be  hwallad,  hwrlar  (npieil) 
to  tnmWi  cadlalion  •atfcat  far  the  eMba  HuJoa  far  on*  hatir. 

I^MTA  QORDA,  PtA.-.tUi  clip  ta,eauidarin«  laintai  Itliaao  1 
lor  cannraethn  an  elaalfta  Ulbt  plant  and  water  warha  •yeteai. 

DALIAS.  GA.— The  eitiieBi  have  vatol  taanioo  bomb  far  llihia,  naier 


JACXSOM,  CA.— The  etabMa  have  voted  to  Inu*  handa  iar  water  worhi 


ADEU  GA,^Tha  Adel  Shetile  Upbl  ft  Pawcr  Chmpap  hia  been 
oipnniaad  with  WWIata  SeandNit  prtaideni.  Tha  preHndMip  week  wW 
bo  Marted  at  aaee  and  it  ia  hoped  la  have  tha  uani  Ifdiiad  wkUn  a 


BLACKFOOT.  IDAHOb-Thc  Blatftfaol  Lifhl  ft  Water  Camiuv.  which 
i«  controlled  by  the'  Aiaerlein  Filli  Fawcr,  LlgM  ft  WaMr  Campaoy,  of 
Pocaicllo.  Idaho,  ia  making  arrangements  for  (be  lowammctinn  of  the 
tub  MsiiiKi  which  was  reieiiiiy  desirnyeil  by  6r«.  Powtr  t*  puicfaaaed  ftoag 
Ihe  FkKBtello  Cbmpinp.    F.  U.'  Bliia,  «f  PocaHllei,  b  nneMl  rapcrbUMlF 

deti^ 

COFFEEN,  IU«— The  Town  OmmcII  haa  vmiMd  Franh  C  Edwardi 


FRI-.EI-oRT.  11.1.  -The  c.xiitaci  for  IScblbif  Die  «rt««a  of  Free  port  far 
a  term  »(  hvc  years  fr«na  .Xpril  6,  ipoCt  bea  been  awarded  to  Ihe  F  roe  port 

Railway.  Li^t  h  Power  Company, 

FisiiKR,  rCU^Tha  Wardlow  Electric  Lifhiiog  Company  is  c«ntei» 
ad 'a  heatla(  plint.    A.  L.  WariUaw  ii 


ROCK  ISL.VNn.  ILL.  The  Central  ("nion  Telephone  Company  I14 
proposeil  an  ordinance  ti>  Oie  City  Council  providing  fur  the  Liyuig  iin- 
ilrTgniiiiKl  of  all  of  Its  wires,  except  tboac  need  for  dialribvtloa  wldifti 
the  district  known  as  the  tire  limits  Thlg  ehaafe  wwiM  an  cnpmidilara 
of  many  thousands  of  dollars.  , 
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MOWEAQVA.  ILL.— The  Mcrw.-at|ua  KItctric  Cuniiiany  s»t»  tbu  iu 
flant  b  (or  nle.  The  tove  h»  s  pupulatian  of  i.^rH,  an.l  ibe  lighlint 
cimtract  coicpritn  twenty  a.ow-cp  arc  Ump*  at  $75  p«r  lamp  per  year, 
Ofxrairil  00  «  moon'ul  t  hi  i :  I't  Tlu-  itUnt  Al«r>  i^ttjipticft  rl*lit  cwmmcr- 
ciat  area  of  j.ooo  cp  ^li  jufiii.\l.' <■  ^'kctncitr  for  aboai  .t.ooo  incandcsceDt 
tamps.    \N'.  F.  Covington  i»  cnan  ik-'-r       I  ^upcTin^ell^lrnt  of  Iht  plant. 

EA5T  i>T.  LUL'IS,  ILL.— Ai  a  nirrlmc  of  Utc  atucUiulJcri  in  Si. 
l^mmt  H»*  «n  Fehmi^  14.  Ike  IliiMle  UnhMInf  Cgai|»utr,  nrkich 
hold*  a  frra«feiK  hi  Cm  St.  («u«      wn>r  vamat  for  lighting  and 

pu»rr,  »a>  ptMllUHf  NMIMlMd  M<  HCW  (Mctft  Cl*nr.l.     R.  \'.  Sriiil- 

•Jcr  >ai  cho««  prcaMfnti  H.  H.  HiMWhfey,  trkr-prrsiornt :  Oiarln 
?.cu'*vf Tt  .    sccreinrv   anil   trea»urrr.     Tbc  company    h~.^i   purchased  n 

l.'t  ii..   I  ll    .rliicli   will  be  erected  a  S:.:.,......   [lam,   the  con 

•iruclu^n    vmik   l«>   he^m  immediAtdjf.     AU   the   ma^liineiy,  ^ijer*  and 

•VrfpoHBl  btv*  hMii  «aMCMi«4  lar  tad  wtD  be  faiMMcl  a*  ini  a»  ih* 
builitiag  it  readjr  Cor  tbnn, 

HENDERSON.  I  Nil.— The  lacd  IdtfiheM  cMapav  b  eantoapletbw 

■  tittDiber  d(  improrvKKBIf  ia  hi  ijrtHflt  lmr(w 

SUL'TFf  BFSn,  IND.— Plana  have  been  completed  {or  a  new  tjaoaaeo 
Y,  M.  i- -  A    l)-ii:din^  in  this  city  which  call  for  an  aauoal  aaMnaft  of 

rlrftrtcal    e<|uiptRC-nt    for    a    building    of    the  kind. 

AITICA,  INK.— The  City  Council  has  Krii  i..!  .,  fi.-.ml  i..  t  ,  ihe 
Cfa-«  iof*lM  ille  h  Xorthwcatem  Interurban  Raiiwaf  to  enter  this  city  with 
a  lrt»lley  I.tt.    I..        conalructcd  from  thin  place  to  Craw/otdaville. 

GOOltLAM*.  JNP  Tlir  Hoard  of  Trtmec*  cxprcla  to  put  m  a  new 
lead  to  the  e«-r.ir:  of  .:tt*^i:li.nioo  and  will  overhaul  the  entire  tystem  of 
the  nsaiskripal  ligl-i.i  k  ;i;.int  John  Carpenter,  Tomn  Clerk,  is  purchaiing 
•gtnl. 

BLUOMKIbLiJi,  IND.— The  }|a<m  Ligbt  &  Waur  Cunatiauy  w  making 
•rrufiamill  to  iaiwll  •  ije+w  gMauaiai  and  a  a^e^k  irmnrns  far  the 
pufgaae  at  mnitiliit  a  f&mtf  dtadt  M  ta  eaubMiM  ahattbr.  -Bateit  >. 
PiiMiir  It  MMMitr  •!  It*  flaM. 

KOKOUO,  IMP.— Ceone  J.  Haratt.  pi«nikait,  aad  T.  C.  Heller- 
aolds,  genera)  manager,  of  the  Knitonan  Ktcctiic  U|bl  A  ImcTIWfeM  Cqw 
pany,  announce  that  Ihry  will  cnlatgr  ami  gieally  taciaMa  Ibe  etiwdiy 
of  the  plant  and  inttati 'Vsme  modem  machiivery. 

CON.NERSVILLE,  IND.— The  Central  \fanufacturing  Company  o- 
Ibia  city  hai  jiui  comptetcd  the  inaulluiaa  »i  iu  mm  buililing  anil  i> 
ae«r  mxly  for  r/peration.  The  aaw  ^■"■"■f  it  a  aaMlorx  itnioitrc,  54a 
iect  long  and  equipped  wilh  nadira  aiwMaei/,  diiTaB  by  dcetric  powf. 
ScTcnlecn  cleeirx;  volar*,  RWlhw  fram  S  It  J>  IW  Mid  agVtgHiaB  l»J 
hp  btiie  been  inatailed.  Tha  aAriab  lar  three  addlOaatl  iiMwn  will 
he  lamiM  in  the  tfntf. 

CKAWFORDSVILLE.  IND.— W.  H.  Saulh.  a  walthr  fonaer  eul  of 
Ibia  city,  is  the  fir»t  to  exiK-imirni  with  ilie  ii*c  iif  tlie  electric  cnrreni 
inim  a  tiactinn  wire  for  heating  and  lighting  his  house  and  barn  and 
for  t»<iwcr.  Mr.  Smith  ha*  rrccled  a  power  bouse  anil  tapped  the  wires 
of  the  IndianafK'li*  &  Xorlhweslern  Traction  Company.  Motors  of 
variom  »ia»  and  Uuds  have  beco  placed  f«i  Uic  iiurpoM  of  tucplyiag 
llthi  md  hnt.  pmaphic  aaier.  apeiaiiai  the  vatirat  turn  appKaaccb  Mr. 
Sadlh  cxpcel*  »«ob  ta  add  Ihe  neceauiy  eqapaient  Da  apeialc  hit  pUiw^ 
Ihnehcr*  and  Mhrr  Umitm  laipleMem*. 

SAVIA.  I.  T.— FfanehiiM*  have  been  gnnted  for  a  lelephane  eyitaa  end 
.in  cicctnc  liirlit  iil:int 

I'T.  C.in.^tiN.  I.  T.— Messrs.  Brown  and  Kosecrans,  of  Jopliu,  Mo.,  are 
inerr<«lc<l  it)  tliT  ronslructtnn  of  an  electric  light  and  power  plnnl  al  I'l. 
Gdbson. 

OCMELATA,  L  T. — ^The  I««n  Canncil.  at  a  rcccat  sucluic.  grantr-l 
•  lr«n«MM  w  •  ttmgng  «t  gagMaUitf  ftgm  CUeaia.  wha  dadare  their 
iaumton  la  eamicct  ibe  taarat  hi  Ihc  ad  iM  af  ladiia  TcrHlary  hj 

an  interurban  electric  railway.  It  ia  pupticd  t»  h»Vt  tb*  b(a4g«acttta 
in  Ochelala,  »ilh  Iiihs  running  north  lo  TMlit  and  BtrlkavillC  and  MM 
11^   t  lirlsea  :iii4   (  le^eland,  Okla. 

.M.Itl.V.  l.\.  T.  J.  Haird.  rity  clerk,  writes  that  the  citiiens  voted 
Krt.runry  it  ti.  urant  A.  IC  Jack.on  a  trwT„-liiv*-  to  cwistrnct  and  inatntain 
an  elrctfic  lifjti-,    ..^t    nd  power  plii.-ii 

AFTO.N,  The  Conuacrcial  Electrical  Supply  Company,  of  St,  Louia. 

Mo.,  lias  secured  the  eootiact  fee  cOaalmclMg  municipal  electric  lifht 
ptani  itM  Ij.jjj.    t.  A.  Let.  ehtirptii  af  tt«  LiKhiiaa  i,;«iumitMe. 

CBESTON.  lA^Tka  Oty  CmtnH  hm  paiaed  aa  ardlnaiirr  gnniing 
Ic  the  Dtt  MaNte.  WriaMnel  *  Cteataa  Klaclrie  iMlwiy  Ceaipiny, 
tableM  M  a  vaie  af  the  peapb  m  ib«  tprint  dtdlon  ««  March  ad. 

CLAY  CCXTCB,  KAN.-1t  ha»  been  med  la  iimw  a  rrtacUlt  to  F. 
L.  WUltaaMtn  (ar  an  clecirie  Uiblillt  ptaOL 

OSAGE  CITY,  KAX.— frdtntnatr  Mcpt  Mwd  fMaUUiiw  an  eiaetfle 
Ugbl  ptant  ht««  beeo  liiken  bj  lb*  city  aiMbartlJet. 

liOLTON,  M..K.— It  li  feportcd  thai  atttaaalet  hi*e  beea  ctoqilcled  far 
water  works  and  irwCT^ige  systems  and  an  ctvctric  light  plaal,  which  pflhCC 
the  coat  at  |49,.:>no, 

AKKANS  AS  (  ITV.  KAN.— The  nil*  (or  Ibe  Ktaga*.  Ok  la  boom  In- 
ti'turhiin   K:..l>«.iy   h.-.,   been  caalrtMad   far.    The  letd  wM  he  uader 

c.:'risr'.Jir^i.  ii    tjv    .\(ir:l  i. 

I,K \\  KNWnKTII.    KAN      Tfu-    ptev^rt    frlnrhlse    r.f   Ihe  Linn 

l.igt>i  b  licMtaig  C^tsnpany  will  capsre  March  j),  I9«7.  and  the  qnestion 
•f  taaniciptd  awnerdiip  it  aaur  babv  ggiMlad. 


CHEROKEE,  KAX.-An  electric  light  aad  pawcr  pblN  b  ta  ba  III- 
stalled  here  sbortly  by  private  parties.    It  will  limuh  ta  all-Bi|ht  U|bliBg 

f,ervlcc  and  will  operate  a  day  circuit  for  pgawt  PMPeers. 

ANTIIONV,  K.\N.— The  .\ntlion7  Electric  Ceaipeny  is  installing  an  ad- 
ditional circuit  and  is  considering  otber  improvements  in  its  plant,  uhieb 
will  enable  it  lo  meet  the  increased  deirinti  i^  l<sr  atreer  lighting. 

CIIERRVVAI.K  KAN.— \V.  R.  Murtow  and  A.  E  Eads,  01  IVru. 
Knn.,  are  iDar;,llii:;;  ,1.1  electric  ligbt  and  power  plant  in  Cherryv«>. 
The  CumiMkny  wtii  tx  known  as  the  Murrow  Electric  Light  A  IVmer 
Company, 

PAIXTSVILLC,  KV.— E.  K.  Higgajd,  at  Morebcad,  write*  that  it  i* 
prapeaed  la  etatlgatt  an  clecirie  Kght  ptant  at  FthMavlNe.  tt  a  ettt  a( 
Ijaitaa. 

RUUFORD  FALLS,  ME.— The  Btmted  Pilb  U|lbl  OoBi|«aj  to  (» 
bnsiiw  tta  pitat  md  pwilnf  ia  oaw  aatbinrry.    Out.  A.  Mlaer,  tbe 

■  irsHrnt  engineer,  ha*  ihe  Btlter  In  charge. 

PORT  I'AIRFIELD,  MB,— A  new '  eleccic  light  company  is  bdnf 
nrganiied  lierr.  The  new  company  will  eidMr  boy  pawar  Crga  the  Piaqae 
Isle  Electric  Light  Company  or  aMUlgh  a  IMata  ptaMA  at  MOM  COflr 
vcriirtit  SH*int  in  tl'e  vMlage. 

WOBI '  UN,  ^'  \  >^s  —  In  order  to  asct  iriin  >.  I.>  .  Irct.,,  Iinl.rn.s  it\,--.  ?i.nr 
ttK-rca»ed  in  W'ohurn,  Alderman  ),  11.  Conindly  is  drafting  an  order  asking 
for  aa  inqairy  into  th*  wtlMT.  H«  propttu  ta  leeaaamad  thtt  •  aaaielpal 
pilot  be  aiHMMMd,  if  paMlhlfc  i>  aa^aaglion  wUb  WMM  wni  Wit* 
cheater.  The  Wtham  liaani  a(  FdUb  Waito  It  ilM  liliwilld  la  tecurfall 
cheap  fightiag  pabn. 

flTTSMF.LD.  MASS  Tlie  plana  of  the  PIttsfield  S(r<»«  Railroad  Com 
pii-n\  y  1.L  ,.  power  houac  are  completed,  and  tbe  apeaficationa  Till  be 
offered  within  a  few  days  to  the  local  contractora  for  bsda  by  Meaan.  P.  J. 
ft  P.  C.  Dolan,  through  Engineer  C,  K.  Sle«riu.  Tbe  whole  plant  will  c«t 
Mt  let*  tUao  $iat,«w<i.  Two  vcttical  caguies  made  by  tbe  Brown-CatUat 
BiWinc  Coapeagr  af  CoiIms  VHa^  af  ies  hp  each,  harp  been  baitbt  fir 
tfa,Bao  each.  The**  tnd  ba  hiatilM  to  addWoa  la  Ibait  alraadr  ia 
we  aad  iriU  adt*  •  Mat  af  faiir  pawr  wilt. 

DETROIT.  MICH.— The  power  ptanl  of  ibe  Dctrail  United  Rallwtyt 
Cnmpsny  at  Riopelle  and  Atwntef  Sitr^*  wa*  slightly  damaged  by  lire  a 
ii  .V  ,|;lv  ^  .igo.  The  l«*  jKnr.  il  .1  r.i.  t  ni.'te  than  Ss.iKio.  but  the 
damage  was  sucfa  aa  to  compel  tile  c^tuipany  temporarily  to  draw  on  ita 
other  plants  for  power. 

WNAVDDTTE.  MICIL— llie  I'niiuylvama  Salt  MajraUclunng  Com- 
pany. Wrandatie,  Mkli«  with  harf  odfaiee  ia  Philadelphia,  it  «w  a(  At 
Urge  salt  prodiMcn.  Tbla  mtfmr  laeaally  pwtbated  a  new  paercr 
muipment  to  supplement  the  one  ilicady  ia  vtt  !•  acdar  to  PHMt  Ihc  «ie> 
■Band*  of  increased  busineta.  The  new  oailt  aM  a  36  x  4S4iB.  dnph^ 
Ui'ovyduly.  Ri  yri,ld«  I  orlic  engine,  direct  ci>uplril  to  an  Koo  kw.  direct 
luiirni  Kullock  generator.  Tlic  engine  will  run  in  parallel  witb  other  units, 
and  Ihc  load  from  the  generator,  which  is  of  the  ctiKit^  t?|w,  will  be  iisod 
in  part  for  ligbt  and  power,  but  for  the  moat  part  for  electrolytic  pur- 
piHiea.  l'li«  cnbic  unit,  stcatn  and  ek-ctrical,  will  he  lurnishcd  by  tbe 
Aata-Chilmen  Company,  Uihniihee,  tad  it  OipecMd  M  la  ttady  f«l 

•ec«le*  early  to  Jaaew 

CtBSOK.  MINN.— It  la  repotted  dial  lha  Cwmcit  It  CMUidtrtac  tkt 
ima*  4if  baiMlt  tv  t  tifhlHW  phal, 

BKAIHBKD.  Mrail..-Aaihgaie  Ti|b«  pwacr  9i  the  wMtr  warfci.  htt 
deetded  fo  eamtraci  •  paircr  plmi  an  Crwr  Whig  Blvir. 

SHAKO  PEE.  MINN.— A.  K.  AdaaNb  rapcrhitnidtat  oi  Iht  diy  dm. 
tru-  light  piiini,  writes  lhat  Ihe  cily  nay  faulall  a  tiaall  (eaecttar  d1reel> 

connected  to  vngilH' 

I.ITCinTEI.D,  MINN.— Edit  Avcldsan.  sopelinlcndcnt  of  Ihe  village 
cleeuic  ligbt  pluit.  writca  that  it  it  iatoMied  tv  rcbinU  Ihc  (Weet  Kthtinf 

DL*LLTII,  MIXN— The  Mesaha  Traction  Company,  which  was  re- 
cently incarporntcnl,  is  making  Air.vngeiiKnts  lor  the  i^uc  of  i^oo.ooo 
boniU  with  which  lo  begin  work.  Tlie  preliminary  survey  for  the  tine 
has  been  made  and  apidications  for  franchises  are  pending  before  the 
ccuncils  of  aeveral  oi  tbe  towns.  It  is  nnt^oiincrd  ilisr  if  no  delay  is 
cnparienaed  eoBitruclien  warll  wilt  begin  in  the  •iirtr.g 

AMOiftY,  UlSStf— Tie  Anary  Light  4k  Power  Compioy  1*  mektag  ar- 
>tiigwnciitt  »  dapHtaia  ha  pRieai  ptant  aeit  bll.    Rntpeii  imiir  ia 

nUINS.  MOaT.— M.  H.  Karee  aad  P.  V.  JtOapm  pmpcta  laiUlBag  aa 
eiediic  figbl  plant. 

UVINGSTON,  MOKT.-,Aa  cle^lo*  pW  pnbiMy  t««R  bc  Md  H  «Ple 
Ml  crtMtof  t  ti-yetr  ffencMae  to  the  UriacMsn  Water  Fnrer  Ctapaap 
to  fiiraiib  eleeirie  Hght  and  pawer  u  tbe  dly. 

CUKTON.  MO/— Tim  cMtea*  are  nported  to  baea  mtod  PCbmify  i| 
la  issue  S.io,90o  beads  for  an  electric  light  plant,  and  S7o.oo«  for  water 
work*. 

HICrGINSVir.f.-  %!<).  riic  lllKl;inB^illl■  water  and  ligbt  plant  (mo- 
nicipall  will  i-t:  n  :!  1^  liric?  this  "['riiiB  and  wilt  he  in  itJr  niJirket  for  a 
6o-kw.  6t»  cycfr.  di^^Lin^ting  current  dynamo  and  also  for  («t«  and  motor*, 
t  I  11  1:  _M  jn^fr  is  manager  and  superiDtendent. 

HE.VTLK.  MU.-.Thc  City  EJccwic  LJgbt  &  Po*«  Conlpaay,  srUob  it 
leaaed  br  tb*  city  to  AiAur  Sptinhle,  ii  planniag  to  erect  new  atdtr 
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poles  to  take  ifae  pUcra  of  tbc  old  cypress  uncii 
b«  iasutled  In  tUc  plsnt  ilurlng  ilie  »uiiimcr. 

MORRISTOWN,  N.  J.— Tlw  M.irrw  Couniy  Trscliwi  Company  %** 
applied  for  a  frajicliisc  for  an  cleclnc  railany  over   Morristown  streets. 

TKKNTliN,  X.  T.  -Ihc  Irrr.t  i.  Iliirih...|.  l\  K^ng  Traelion  Coit>- 
l-siijr   has    secured    tranchUes  u»    ire^tloii   Juiteliou   and  Hamilton 

FT.  WOOD,  N.  y.— Bids  will  be  received  by  a  C  Cuniell,  Cuiwtr. 
O.  M,  U.  S.  A,  •MB  Aprft  >«,  tor  Miiilnictiiw  ■■»  HMHe  litfn  rao 

UTICA,  N.  v.— Th«  Utica  Gat  &  F.U-clric  Company  bMMM  *>  iiMMlie 
the  caoacitr  of  its  ctecirk  inirrating  plain  on  Wwt  Ckaril  CNek  at 
Treoton  Falls  and  Trospect.    \t.  Jesse  Braytoa  U  seceriary. 

HttNllSCTI>N.  K.   v.— SupervUor  Irrlaad  and  Charles  E.  Shepterd, 

of  this  place,  arp  •^tf»»(^  r^m<^ti1*   l*>r  ih*-  j^r^ipmrd  -'!»^irie  riil 

sray  between  Uiiri-.-nirton  Miti  i'i  .ii^'i  .\ii-ily^  ;llc  liy  v.jy  i-.J  MrtvT.lr  .*riil 
Farcnlngdale,     TfctUi  iq^U  "jc  auiU  by  the  hzng  island  Kailxc^d 

Company. 

NEW  YORK,  X.  v.— Plans  have  been  filed  for  the  ifreat  electric 
pumtr  M»tia«  fat  lb*  $4,000^00  irminal  atiliiia  of  ihe  Penujlvinia, 
Kt«  V*rk  ft  Lone  Ulanr!  Rallronil  tunnel  to  be  fctilh  oypoaftc  (he  fOi- 
sender  trrmiri.il  .i.fi         «fa;th   n<!r  r-f  Str«^t.  extending  from  Seventh 

to  KiRhiK  A>f?.  It  i»  li«  i-^t  iirjiMtr  i>Tii.ir:i.-TiteJ  wilh  ptiaslcrs,  and 
will  be  three  and  four  storsea  higfa.  with  a  bascwent  cellar  and  aub- 
ceUv.  II  will  frnat  iCt.4  fitt  an  Oa  gtnM  wadL  Iwvc  a  depth  af 
9t  feet.  Tlier*  win  be  us  allice  fbor,  •  ioar  tar  dw  cteelric  teg  and 
storage  bailertes,  a  floor  for  the  eenooniiicr  aitd  eaa]  bim^  mi  •  gaiMb' 
board  galkry.  Tbc  dcslgne>i>  uf  ijie  power  SMtkm  af*  WcMingImn*, 
Cbanh,  Kerr  k  Co.,  »hu  estimate  tlx-  cuM  at  Ijoisovo. 

CHASLDTTE,  N.  C— The  Simons  Myrani  Company  of  Ch«rle«ton,  S.  C. 
has  secured  the  can  tract  for  aoaaunctUig  •  caagi  fraa  Ike  dam  aeriMa 
llaiaoha  River  M  Ike  pamr  liouae>  abaift  j}i  ailta  ia  Imdit  iimtibte 
owl,  J;j,oou. 

LILESVIf.LE.  N.  C-  Engineers  Lockwood,  Greene  &  Co..  of  Boston, 
Ma*.,  wnlc  tbat  (be  prubabic  <£vst  of  the  pfO|*o«ed  development  of  Bluett 
Valla  will  b«  abem  «a,ae«,aa»-  BMg  for  crngtraciiga  trill  fnhUly  U 
gaPad  tog  aa  twa  w  Ifcrca  BMilkg. 

CHASLOTTEfr  K.  V. — The  Soulhrm  Power  Company  i*  arranging 
tD  fonilth  ifaa  aislls  in  attd  around  Gistonia  with  electric  power  from 
its  tww  station  at  Ciri  it  I'jUs.  The  line  will  be  built  via  the  Old 
Catawba  ^t.iiijn,  nc.ii  K.-.t.  iltil.  and  Clover  Ihrt  i^'n  iii  1  ii:;)  slid  on 
■a  liie  atU-s  at  Lowell  and  nelcnoai,  Ike  Uucr  »uty  rle\en  miles  wcat  «f 

ONrlancb   Tba  mIb  iriMnlgglM  Ha*  wU  t*  Mt  el  gM  Mwm 
Fawgr  win  t«  imiiiiUligil  at  4t<iM*        nMeh  iM  bg  gtipiti  dam  In 
<gtgli«ag  M  smrkiaf  tralla(g.    Cbaliacig  aUlk  frnnu 
af  tWa  Hnc  have  ilnwdr  been  raaide. 

KEXMARE.  V.  U.— The  Ktnnnrc  Ligfcl  &  Power  Company  wHll  (nslall 
game  new  macfcinriy 

WALIti\LI.A.  .\.  V.—}.  K.  Mgftr.  pri^dnor  «f  die  Willi  alia  gtactric 
light  plant,  u  contmiiiuiliig  iiicfcaglac  tkc  Mkr  gad  fltaantor  ggpggily  of 

tike  plant  m  the  near  future. 

WIUII.VGTON.  OHIO.  Ihe  WibBlJWiM  Wglcr  &  Light  Company  I* 
«oaNBplglln(  Ike  fiitdiatr  of  •  Igiicf  ■gneiMar  god  sriU  malia  csteiuiwia 
ID  iia  unkn  daiiat  tkc  aanncr.  J.  C,  Maitia  to  anngscr. 

DAYTON,  OHI.j— Cyrus  K.  Mv»4.  general  manager  of  the  CllI.ens'  Klec- 
fric  Com  writcu  that  bids  will  be  received  about  March  15  for  lite  con- 
atru  -Jon  of  an  electric  light,  heat  and  power  plant,  to  co«t  aboot  $1,500,000. 

ALLIANCE.  OHIO.— The  promoters  of  the  Sandy  Valley  Traction 
Coinpuny,  wh'rh  j-.f :>;"»n*»"^  f.i  1  it[l,T  frrt-n  \Misf^ee  to  C.aoal  Fim^er,  hai  h^tn 
obliged  tlt.ingr-    pG.'t^t  HI    .11    iti    rente    because    jf    the    opji* 'i  ilv  -.if 

fannera  >v  h  1  ;^..ki:ti  i-Xi  I'l  liiiil  t'tKi  i   t.jr   -:Klit  1.  i   i.a.v.     J  l:e  ^ir.iii 

^Barters  i  t  ilir  :.ir  :r.  A;;iir.cc 

CLEVELAND,  OHIO,— The  promoters  of  the  CleveUnd,  Ravenna  ft 
ftlliwnr  TtwlluB  Cmwv,  skick  pimagia  to  kaiM  fraia  AlUaaae  to  Cle«t> 
land.  BBDOaiicc  that  conitrtKlSiM  i>«ril  vtll  giari  In  Ikt  apriiic.  Lrocadoag 
for  a  power  station  and  four  substations  will  be  dccidetl  upon  within  • 
few  days,  the  average  distance  between  siib-sialions  being  12  miles.  C.  R. 
Moiley  ^n<i  J.  W.  Ilolcomh.  of  Cleveland,  arc  the  chief  prr^nTotrr?  of  the 
^ojecl. 

RAINIER,  ORE.— Ti.i-  r^tv  Council  has  Rranlcd  W.  P.  Ely  a  franchise 
for  an  eUxrtrtc  light  jtl.ir  r 

ASTORIA.  ORE.— Th«  rcatikiUg  of  Uniiicilams,  Qrc,  ace  oontcs^platiaf 
the  ereciioal  •(  in  •tceirk  Ugblklf  Vigat  M  k*  OfgfMgd  «■  tka  «Bi«pai«lm 

plan. 

I'NION.  "I'lK— 111  (<r.ifril  Railway  of  Oregon,  which  bat  made 
arrangemeius  f  >r  ili'Au*^  bell  line  throisgboul  the  Grandr  Rorxlr 
Valley.  which  h  >n  ti.v'iii  its  permanrnt  and  final  survey  in  Uni>in. 

FOREST  C.KDVF.,  ORE.— The  UatDca  Poscer  Company  expects  rfurijig 
the  year  to  treble  Ihe  oiltpeit  of  ita  pIlBl,  In  arbldl  eiae  clHisidrrtitiir  new 
machinery  will  be  te.iiiiiej.  F_  W.  Hahses  Is  manager  of  the  .  mi  i  it  > 

I'l  i;:i.\Mf.  ' 'K.'..  1  h,  :i-mers  of  Eaat,'iii  M  u:ti  i>  i.;.Tti  an  i  l",L«.Tii:i^ 
Counties  have  organiird  for  ttie  ptispaar  of  iniioduriog^  the  rural  telephone 

mg  rfgcigd  Mrmum^  «nA  Tkaodaft  finaMtr,  trii*  Utcg  near 


BAKhk  CITY.  ORE.— The  SiMiipMr  Ehdtte  Rallsny  to  ika  tatnfaic 
camp  of  Bourne  la  to  be  bsiill  this  sfirtag.  W.  £.  thai,  of  Pondgttd. 
Bad  AalfeoBr  Mokr,  of  Saaipttr,  are  ia  the  cggt  in  tkg  inlgrggt  «f  tt« 
n««r  fBtd.  It  1*111  ba  ■■  glMifc  liac  about  ua  nika  lamb  aarglat  ona 
ai  tb«  fidwgt  atofaMt  trnat  to  the  Norditttgl. 


rORTLAMO.  ORBw— tt  It.  McwtadI  and  Jo«e|ili  H.  Hcilr  kB¥e  Shd 

a  notice  of  their  intention  to  apply  for  a  franchise  for  an  electric  rgH- 
way  in  this  city,  Tlve  franchite  will  also  provide  for  the  cunslniedaa 
of  bridges  over  SalUnn'i  GuldL  Mr.  Nastkall  and  Mr.  Hcaljr  are  i«> 
siiectively  ptaidcalg  of  Ik*  Eiat  Sato  Baak  aad  Ac  Hcair  lawiliniit 

Company 

ItKJ'li  iK.'i,  .  ll.r  l;.;l(,„,j  Electric  Light,  Heat*  Terr  t  nmpar.) 

expects  to  install  i  j  .fi  hp  u.  'i't-[  tttton.   W'JW^if^  Urii-r-.  !f,,  is  manager. 

W1LKESB.\RKK.  :-.r.,iiiL  r.   .u-i!    \\  ,1k.       t .Tjterests  have  ap- 

plied to  ibe  Ciij  Cosincil  for  a  franchite  here  for  a  proposed  decttie 
rallwir  to  kt  Mil  kettaogs  WiBuafcaire  tod  MMitotki;  a  alglawgi  of 
t  aittgf. 

PITTSBL'RG,  P.\.— The  directors  of  the  Pl(^>l  iiri!  (<  .\1>kI  inj  I  cei^hoTie 
Carapaay  bate  appropriated  lyjihuoo  fur  Dew  coastruction  and  extensions 


hi  wMeh  ka  ikBWad  a  mdietaiilial  gala  in  tke  Mnkgr  a( 

inatalled  and  in  the  gross  and  net  earnings.    During  the  year 

"  u  DOS  meaaaces  were  handlc<L  Tlie  Increase  in  long  distance  buafaeaa 
.•is  Tii.irc  than  aoo  per  cent,  as  compared  w^th  the  ptKKvdiuK  yrar 

r:li(  irlFI '.LD.  S.  C— A  ntovenieni  is  i-n  fi  '^i:  at  Kd<pl,-|..l  to  rH..l>li-h 
a  water  and  eicclric  llBbtlug  plant,  and  a  mass  meeting  was  r«crn<>y 
kcld  to  giaiMgr  Ika  anncr.  Tkg  latgl  eadaHUcd  com  by  gaytrts  is  given 
at  •tl.oao  tor  Ike  waicr  and  liiUi^  C  C.  Wflaan,  bf  CatotaWa.  baa  been 


ANDniSO}).  S.  C— The  (tedfaDtnary  sttrv«r  el  the  pfopeatd  ilMlna 
railway  between  .Anderson  and  Belton  hag  kgitt  aOdlpleUd  and  it  to 
announced  that  the  work  of  constructMil  will  tM(iB  to  Ike  afdag^  Tkc 

ronlrsct  for  steel  rails  has  already  been  let 

WALH.\LLA.  S.  C— The  Oconee  Waur.  Light  It  Pov«t  Company,  of 
Walhalla,  would  like  I"  rorrespond  with  partira  for  the  GnsiKtng  of  its 
■.,r,'it-,  r,  fjf  with  a  cort-.trtt  T  til  jiiuince  and  constrtiel.  Tlie  company  will 
tiqiply  water  to  Walballa  and  Weal  Union,  and  light  and  power  to  Wal- 
halb^  Wcit  Union,  Sllligg,  Siglgri  Ukerty  and  Central.  The  water  rtoal 
ia  a  gravity  tystcm,  and  ACT*  aiffll  kc  required  piping,  eleelrie  macklBMjr, 
four  ]oo,ooo-ga1.  tanks,  etc.;  a  dam  will  also  be  built.  The  whole  nrlll 
involve  an  expenditure  of  aboai  $joo/ioo.  Tba  francbisrs  for  water  aad 
tight  arc  exeltisivr,  and  plants  are  tmtBft  Iran  maaicliial  taxalioo  dtwiBf 
the  life  of  the  franchise,  to  years.  All  Ihe  pawor  to  alMadjr  eotlll acted  tor. 
JaincH  Th.iEviftso?!  it  veretarv 

TK .MiWddl',  S  11  — I  hr  i  ..r.M.i:,!:,-,  1  Hi.>wcr  A  Light  Compapy  of 
Soutii  i,?.ak':ia  1^  1  "r.i.  ;[tii.i,ii;tg  Etit  ivJ'.fcli  iwtion  of  70  miles  of  p^wei  line. 
J.  \V.  .S)i  :f  ,;-r   I.  .nanaicer. 

i.LiKt.>.N,  S.  'A  power  plant  for  healing  and  lighting  will  be  CL,iibUt£ct 
e^l  at  Huron  Colleaei  il  will  lonLiin  one  5<i.l(W'  leenciati^r  and  a  Ho  hp 
cufinci  also  two  Maid-fl.  boiler*  Willi  aeeaaiotiet.   J.  },  l-lather,  consult- 


NAiaVUXe,  TEItll,.— no  WigkiHNg  ttilmy  tJ«ki  Conpmy  is 
diggaariag  idaaa  far  a  mnber  •§  iBrMVgaaata  to  toa  QMnib  wkiek  tdll 
froWUjr  k*  aiadc  dnrtog  Ike  prem  year. 

BOLIVAK,  TEX19,^Ml«ar  I*  mo«  impMcd  to  M«  ike  ad.aalHu 
•r  mantoval  oaractdupk  dw  ekgliic  H(kl  a»l  Mtr  pkutt  ntkk  ki*  knia 
to  coane  of  eaaimMiiea  for  ggoia  ttaM,  kavlag  kwn  <iaig|dftad  and  tamed 
oscr  to  Ik*  cMy. 

haAliroitD,  TEX— J.  tL  tltalar  to  totoiaMed  to  tke  mglracltoa  af  g* 


af  UanUna.  kag  dgcMod  to  can- 


YOVOWN,  TEX.— nana 
struci  an  glacttlB  IWM  aad  lee 

HINEOIA.  TBX— Tkc 
ke  In  die  BMiket  aaen  tor  a  jfhp 


Ufkt  «  lae  Cn 


idMlllwiU 


ptodacei  til  oatlh.  J.,  P.  XlMitll  to 


FOKT  WORTH.  TEX^H«for  J.  O.  Bwddejr  oUue  tkat  ke  kae 

obtained  a  franchise  from  the  City  i/f  Mineral  Wells  for  the  construc- 
tion of  six  miles  of  elcctttc  railway. 

AMART.M.O,  TKX.  T)i.-  .•.r.uri:tn  W'ifer.  Light  &  Power  Company  is 
1  1.1  mi  I. till  nrw    ir..T-htr.'.Ty   i:i    iti   plant,   consisting  of   a  SSJ-hp 

engine,  a  i75-i(w  aiternstitig-cuJiTrit  4yoajiio  and  a  jokw  rotary  converter. 
H.  R.  Jones,  superintendent. 

Cr,rTl''I!N-E,  TE.\  — B.  "  H  i, I  uf  ;»(h»i.nvil|e.  III,,  and  iKi-if i»te>, 
hav-  :n'fii  >:ranted  a  50  y  t'-.in.  hise  for  building  an  electric  ^'T' .  t 
railway  *»^cf  Ihe  resiHlenL-L  ,i:ul  ti.i.^ii.t-ss  streets  of  the  city.  Tti.  '\otk 
IS  to  begin  within  llattv  !.<>.. 

CO.^LVILLE,  L'T.Ml.-  J  be  llimi.vit  iiai.  •.;tc:dtU  it  i.«i.c  h,,i,d>  :or  ini 
proving  the  electric  light  plant, 

SALT  l~^KE  CITY,  UTAH.  O.  C  *B)uenwl  of  Logan.  Uuh,  has  made 
an  eMMcMlMi  for  araler  tttm  Ike  1  iigsa  River  tor  pewtr  pucposca.  Hto 
plaai  to  to  be  of  ijs  kp.  and  tkc  |w«Rr  lo  ke  sownlrd  wU  kg  aaad  tor 
drltdi^  machinery  and  foe  electric  lighting  about  Logan. 

WINCIIESTEK.  VA.— The  Winchester  &  Waihingt..n  City  Railangr 
Caaipenr  of  Vin^nto  kaa  viitiulli  cloaed  •  deal,  it  to  aaid,  for  tke  >w 
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don  of  ibc  plant  of  the  WtBdMMer  Cu  k  CiMlric  Compan)'.  The 
pMichuiag  CMBpany  ■  dmteptac  •  larfc  water  power  «■  Ik*  Shman- 
4mIi  Klvcr  tai  ibe  Sttte  of  Vlrflalt,  and,  h  It  atMMaiMad.  will  tutp^r 
li^ia  u>  Wlodicaicr  tad  Mhat  lowM  lifilniiint  Jiim  i. 

GKEENACBES.  WASH^Tks  SMaiw  ft  Fend  o'Kcilla  Rapid  Irarull 
Caavany  baa  a  carpa  af  atfaato  in  the  >«ld  laeatltic  the  tight  ol  war 
far  ill  ptapoacd  IIm  ftaoi  Sfoicim  throuth  the  valby  and  an  la  the  lakew 

ton  AKCEI.es,  WASfk— The  city  ii  at  pnacni  cnwid«rii«  a  pha 
t»  uac  water  power  laaiead  tt  iitaai  far  the  apcfailMi  «f  the  iiuDicipal 
BlkliilK  plaiit,  the  (apacitr  «f  which  wNI  ^^Uy  he  ittcRMed  Ibne  iM. 
Jaha  HaMahaw,  aiaM(tr. 

SEATTLE,  WASH.— In  Uatdi  the  ciliMa*  win  v«te  on  the  natter  of 
Imdns  t<t>o,wM  for  inproveiMMa  in  tha  immicipal  l^blwc  ptanl.  whicb 
win  iocluda  an  adJWewal  t,aag4iw  anehhiK,  ewwtra«ti<«  of  a  dnpiieale 
pale  line.  $,aaa  cul-ina  far  eaaimrdil  twriCt  |oo  arc  lanpi  and  a,s»n  ad> 
dttienal  6.bnmp.  tampi.    J.  D.   Ron,  caaattBCting  electrician. 

SPOiC^V.NE,  WASH.— Tlw  {TtiBont  Fewer  Ccmp»n>  is  making  ar> 
iMtltnH  I*  BOMplta  iti  power  pUal  at  the  lUit  Boy  mine  near  Olive 
Lahe,  wliieh  la  expeettd  te  ha  ready  for  eperation  tgr  nam  September 
•r  Ouaher.  Whea  tha  piMt  ia  ceacpleled  it  wilt  l«  «f  iidBcicm  capacity 
ta  Aimiah  pawer  lor  aiectrie  ■achincry  and  iiihtiiiB  ai  a  aunber  of 
flrinei  te  the  upper  ctaipa  aa  wall  aa  the  Ked  &«y.  and  will  ha  an 
poriattt  factor  to  the  drfaiepment  of  tint  acetion. 

CLARKS8URC,  W.  VA.— The  Bell  Tdephana  Caoipmy  to  (Mparins  for 
Ug  ioiptovciiicmi  at  anc«b  whidi.  wlien  wde^  will  place  the  eaiapany  fat  a 
paaithM  to  do  a  maim  eaieiMive  hiihiew  and  affatd  i>*  pai»na  far  better 
•ervkc.   ft  i*  ptaoncd  to  taatall  a  new  and  hrffer  emhanfe;   Theae  iwipnwc- 

mrnts  arc  rMimaled  tu  coal  at  IcftAt  $10,000. 

M.XRTIN.'^RL'RG.  \V.  VA.  The  Martiiuburs  Power  Curapany  lu*  »p- 
pliri]  to  the  County  Court  of  Jcffanan  County  for  «  ffiMUea  perailtiaK 
ii  to  erect  potra  and  wirca  from  dam  No.  4  to  Sbcpbcrdiuwa  aad  KMf 
neyivilie  for  the  purpoea  of  tranMBitiiiv  deetrie  power.  The  compaay  «>• 
pacta  to  eiiahliib  a  larwe  deetrie  power  plant  at  dtnt  M«  4.  which  trill 
forinab  KbIu  and  power  «•  Shaphctdetawm  and  Marlinehwi  and  will  alao 
provide  power  for  ibe  estemiee  iiaae  qaairice  at  Kaancyivilku 

<  'NALASKA.  w  IS  — Tikc  WlicMiiin  Ught  tt  Power  Campaay  ii  fcperled 

tci  hjavt:  Tc-.irc'  .t  Ir.trKKi-i' 

NKU  ]('NI»i\  WIS  ti  n  rx;i«ted  that  a  6o\if  alternator  and  a 
IU(b-<p<T<l  engine  will  be  initalled  in  the  city  electric  liehl  plant  iirat 
fait,    n.  C.  Sterling  U  luperintcndcnt. 

PLYMOUTH.  WLS. The  Water  k  Light  Boatd  i«  planniai  to  iniMll 
in  the  city  liKbtinn  plant  thi>  coniinn  •unimer  a  nrw  x  it  heritanial 
tubular  boiler,  r.  }.  l>oa«Lu  U  (uperintcndcat  of  the  plant. 

SUPERIOR,  WIS.— The  Superior  Water  *  Li^l  Company  ia  e«pectii« 
to  eompteieiy  oeerbtiil  ila  plant  Ola  year  and  will  porebaic  power  from 
the  bydre-clcclrie  plant  of  the  Great  Noribem  Fewer  Cem|Mny>  of  thi- 

lutfa,  Minn.    B.  F.  Ellikon  ie  (cncral  inanager, 

\'.\NCt")L"VKK.  B.  C  — Pacihc  (oajtt  r.i|>italisti  are  planning  to  Imilil 
nn  electric  roail  (r»m  here  to  I'Orlland.  Ore.,  approximately  2  jo  miles. 

SEW  WK.STMIN.STKH.  It.  C  — The  C  iiy  Cnimcil  and  board  of  trade 
have  comhinrU  forces  to  secure  an  electric  railway  tn  lOlllide,  a  dia* 
lanca  of  about  t  mile*.    Addrem  Mayor  Keary. 

VICTOMA,  B.  C— Tlie  BiMih  Cotamhia  Tdiphen*  Cbmpnv  will 
ahartty  eall  for  bida  far  tiM  ertctiod  of  a  new  eenlnl  """"t*  hita.  He 
company  wiH  rieo  inatdl  a  new  avilcbboerd,  with  ■  ecyndty  for  t«.oao 

pairs  of  direct  lirtes,  at  a  cost  of  lioo.oou, 

V.\NCUC\'KK,  B.  C,— A  power  coBipany  is  bciof  form«l  to  generate 
fooo  eieetrieal  heraeipower  to  aupply  the  chy  with  light  and  power.  The 
aldermen  arc  laid  to  be  ta  favor  of  cominenelnt  a  cirie  liflitinK  plane 

intmedialcly.     .\thircs4  Mayor  Bujcombc  or  .\tderman  0<lluin. 

WINNIi'Kf;.  MAS..  CA.N.  The  Winnipeg  Electric  CMBpany  ba* 
t'lans  for  a  number  u(  cxlrnsiuns  around  ibis  city  which  will  teta)  ewer 

JO   miles.      WlKord   l*hillips  is  ^lleTal  «u|»erintcndrnt. 

KHMONTON.  CAN.-  Members  i  Or.  (  ily  l  in.  il  have  left  for 
,\merican  cilie*  to  inspect  vari  iL.  t  iiMn-iiic  lclrpit*.i ■«  ^ >  crm^  it?  use. 
ani)  if  their  rejHjrl  is  dcrnn  I  .,ri.r.o'irv  the  Coiin  '  will  ir^r.i'I  an 
automatic  system  here.     Addicss  Mj>ut  May  or  City  KtctUicun  i  tnsisby. 

TORONTO.  C  AN".  The  Allis  fhalniers  KuIUkJc,  Ltd..  Montrol.  ha.^  re- 
ceived an  order  from  the  Can.idian  f'orty  Mile  Gold  Dredging  Company,  of 
Toronto,  Can.,  for  a  special  gold  dredge  e^iuippcd  complete.  The  contract 
covers  the  riertiic  light  plenl.  two  boUen,  loe  b|>  etch,  eopinca,  pumpe, 
etc.    Tbe  dredge  will  be  ready  iac  naa  aaily  In  Ilayt 

tETHeRn>GK.  CA.N.-  A  J.  Arnold,  an  attorney  of  WlndMtt'.  Oat., 
hna  allied  for  incorporation  for  the  .Vlberta  Northern  Kailway  ft  Coal 
Company.  The  charter  include*  the  power  to  build  and  ojierate  a  tele- 
plione  line  alongside  the  railway  which  will  be  built  from  thia  town  to 
Edmonton,  vi.t  Clagary  and  Hipb'Rhrer,  a  di(tanc«  of  eiittroiiiauttcly  soo 
mile*.    The  charter  also  iitdudca  Ibe  power  to  mahe  conscctiotu  where- 

ever    desired   en  route. 

C.ARBKRHY,  MAN.— The  Council  has  applied  for  perrointou  to  ittuc 
booda  to  the  antouat  ol  f  iso^ooo  for  the  conetnicthm  of  an  electric  li|lit 
planl.  Mayor  Eaten  i»  cbatrmaa  of  the  eommiltae. 


PORTAGE  LA  FRAIRI&  ITAN.— It  haa  been  decided  to  {Moe  fs«.eoo 
bonda  far  ihc  petchaac  of  the  eiedfie  Ugitt  planb  ht  wUA  a  nnMher  of 
Improvenicati  win  he  made.  F.  A.  WMltihcr  ia  city  derk 

WINNIi'KG.  MA.N.— The  Bell  Telephone  Cooapaity  will  s|>eiid  t;so.- 
iMH>  in  the  Canadian  NotthwcM  tbil  year  on  eatcnalona  and  inprovcmeat* 
to  its  local  anil  lent  diliancc  linca.  Fnnic  hltenon>  Whwipct,  ic  din> 
trki  oiaiMuicr. 

WINNIPBa  If  AN.— The  Winoipefi  Saihirfc  R  Laha  Wlnalp^  Riilnad. 
new  epetnted  by  airam,  haa  been  tahen  over  hy  the  WinnipcB  Bvlrie 
CiBmpany.  The  line  wOl  be  electrified  at  ance  and  many  other  Impreveamita 

niade.   For  further  particulars  iHff'ess  Wilford  ITjillips,  Winnipeg,  Man. 

WINNIPEG,  MAN- — The  Canadian  Pacihc  Railroad  Cum)>any  is  inakina 
arrangemenis  to  connect  ii»  hotel  in  the  Rocky  Mountain*  by  a  copper 
telcpiionc  circait,  iavolving  ibe  atrtnging  of  >j6  mile*  ef  wire.  Work  will 
he  cammeaead  In  the  t^ifm^  F.  F.  Buiicen  to  acaiataat  eniinccf. 

WINNIPEG,  M Alf,^-Sn»veye  and  plana  are  hejag  rwihed  for  the  cWie 
power  plam  whiA  wIR  be  areclad  at  Lae  da  Rennet,  and  en  cUcet  will 
he  made  te  have  the  plent  completed  to  detitrcr  power  bcfoie  the  end 
of  the  year.  Active  eonatmelien  will  be  eenmienccd  aa  aeen  aa  tlw 
weailMr  pannlu  te  ilm  iprinc.  The  power  will  ho  hfoii|ht  Into  Hito 
aity  hy  n  <o-miia  tranaMbaion  line.    H.  N.  Rnltaa.  dty  enpineer. 

WI.V.N'IPW;,   MAN.— Th.    Lf^iil.if.irc    nctrtly    ;ii'r-  J  commiliec 

to  vtait  American  cities  for  the  purpose  oi  tsispeeting  vanuus  automatic 
tclepbone  rysteins.  The  committee,  after  visiting  Cllic*|0,  III.,  and  Grand 
Rapidn  Mich.,  rendered  a  very  eatiafaclory  report  of  it>  inipeciion,  and 
it  ia  pieMrie  that  Hie  aulomatk  ipilem  will  ho  adopted  tbretvihoui  the 
provinoe  and  operated  under  the  control  of  Ibe  gavcrnment.  Hon.  Roh> 
ert  Rogera  i»  nsinl>trr-    -f  |>ublic  worka. 

MA/ATI. .\N,  Mh.\. — An  electric  power  p!anf  to  ro^t  $qoo.ooe  is  to  be 
iNsr.i!lf(i  .11  il.i  {nL.ik^lupe  dc  I04  R*yr-.  tn  iir.'.  m  tins  st.^Tr.  Thr  i'-,\rt  frii 
Ibe  machinery  fur  the  propeaed  plant  will  be  placed  in  the  United  Statei- 

GUADAL4IARA.  MZX^Ii  to  reported  ttat  n^ltojlana  ace  to  pngMaa. 
for  the  cnaMolideiien  of  the  ckeirie  light  end  power  and  aliect  mflwar 
praperliea  af  La  Electra,  S.  A.,  and  tha  Companto  tednatrial  de  Gnadal* 
Jara,  of  thto  city.  Each  eMpmy  to  eUcring  to  icU  itt  beidte»  10  th* 
oilier,  the  price  Sned  by  the  Companto  bdnitriat  de  Gnaditolam  for  ite 
Inttreito  hatoi  te  cneeai  of  •a,«oo,eoo  geld  The  tim  coneetne  eonlral 
veluaUe  water-power  righti. 

PORT  ARTHUR,  ONT.— .Architect  .Aylesworth  has  completed  plana 
for  a  $tj,ooe  tdepbone  cxcbenge  which  tbe  town  will  erect  thi*  year, 
aty  Clerib  J.  MeTdgue. 

TEESWATER,  CMT.— The  Teciwalar  Eleetrie  Light  Company  intcnda 
l«  eniirdy  reeoaMnict  tt*  line*  and  will  imnaU  more  are  lampeu  W.  H. 

(jTceii,  of  Winghaui.  ia  maniiKeT. 

KKNORA.  ONT.-  Tlie  Hoard  of  Trade  is  endeavoring  to  interest 
capitalists  in  tbe  construction  of  a  alreet  railway  from  here  to  Kecwatin. 
a  dtatoncc  of  about  17  mile*.     .\ddreM  Mayor  Ilornrilt.  Kenora,  Ont. 

OTTAWA,  ONT.— The  Canadian  Padftc  Railroad  is  planning  make 
inpeTTWente  lowarda  electrifying  its  branch  lines  te  EacUn  Canai^  Ad- 
llrem  W.  T.  Tye,  chief  engineer,  Montreal,  Que. 

HAMILTON.  I  1.  1  K:ini]);-n  ElfCri.:  ItrniiTi.L;  Company  haa  made 
application  to  (be  City  Council  for  pcrmiMioo  to  build  a  terminal  statioo 
here  for  all  decide  ttnet  ntnninf  into  the  dty,  Tlw  eeat  to  eatimnted  at 

$j5o,ooo. 

I'OKT  WILLIA.M.  ONT  -  A  bylaw  has  hern  pawd  by  Um  taxpoyetB 
providing  for  a  sum  of  Su.ooo  to  he  expended  ill  impTOeemcnta  and 
extensions  to  the  municipal  telephone  verviee.  Tbe  aunt  of  Si 5.000  has 
eUo  been  voted  to  be  expended  on  the  amnicipal  elecirk  ligbling  plant 
Addrem  Meyer  Wbatcn. 

KRANTFORD.  DVT.— Rrantford  hat  leorvd  a  diitieet  point  te  the  light 
and  power  deal  with  tht-  Western  Comitice  Power  Company,  which  to- 
seeking  a  .ij.year  franchise  here  The  fominny  has  atireed  to  4d«e  the 
provisions  of  the  Coorace  .>ct.  and  hence  the  city  will  at  any  lime  he  nhtotO- 
go  iolo  manidpal  Ugbling  without  piwcbaiing  Ibe  piast  of  tha  nowpanj 

MONTREALs  QUE.— The  Moo^l  k  Soulbera  Conmhe  ftdlwey 
Oampany  ia  ledtinc  an  cnirance  10  Kontml  hy  meana  of  an  etoetric 
rajiwey.  after  hanng  croiced  iba  Viciaeto  Bridge. 

IIONTRBAL,  QUE.— The  Montreal  Ivlectric  Street  Railroad  C-m 
pany  hie  dedded  to  Uy  an  addilional  lyi  loilca  of  track  during  ilte 
year,  wUcb  win  aMke  it*  nrilcaffc  joe  miicib  The  eontptny  citimate*  the 
total  expenditure  at  abont  $i5,soo,ooa,  inehlding  the  eoit  of  rdU,  power. 

rollinjr  «trtcV,   rr^l  e^tatf  and  equipment. 

.SASK.\T()t»N,  SASK.-A.  R.  I  ampbell.  Meoiejaw.  Seek.,  hu  beea 
instructed  by  the  City   Council   to   picpere  Ml  catiniale  Of  th*  CMt  Of 

insullin*  an  electric  Itghting  plant. 

DAWSON,  y.  T— Thoniat  O'Brton  tutta  that  the  Almihn  Kinea  Rdl- 

road  Company  wUI  build  an  dcctrie  tine  from  here  to  Snlphnr  8prh«&. 

a  ditiaiMC  of  JO  nrilea. 
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Ccmpany  Eflectionj. 

SAM  FIAKCISGO.  OtLi-M  die  manl  aiMli^  «f  Ik  Mdam*  ft 
Sim         RtBmjr  Coavmy  on  Fck  <^  fbe  iMdiboUB*  nilimJ  the 

present  boar^l  of  iir^tim  anil  ihry  in  turn  re-elrttcd  tbe  nfluis  M 
(oUqwc  John  A.  Mctirar,  prni<lrnt;  J.  \V.  Krilry,  vlct-prrvdeat;  TkOBU 
Afff^pr.  «ccTftar]r;  Burke  Cermet,  trei-mrtT  and  attomni' 

i-Hir,\(K).  ILL — At  Ike  aimna;  inrcUPi!  tf  fir  rhu.no  Cilj  KjlUiiy 
Ccnapuiy,  held  Feb.  i6.  a  number  oi  cbanfes  were  made  in  the  PYraonoel 
4f  tlhv  cinnpan/.  The  directors  wert*  re-elected  as  fallows:  }6bti  A*  Sp*or, 
cktlnaui:  A.  J.  EuUoc.  Hubert  M.  F>ir,  T.  C.  )SMtn,  £daw4  Mtrri*, 
H  A,  X'alezitinc  md  Imrence  A.  Youitc  The  oOcM*  «llCI«4  aM  T.  E. 
Mitten,  president;  IIhob  B.  StBrring,  vice  pretideiil  m4  CUMni  IBMMftr; 
J.  B.  ..oicarth.  secretiiry  aitd  nudJlnr;  J.  P.  Burke,  tneuurvr. 

LOXG  ISLAND  CITY.  N.  V.— At  the  annual  meeting  of  the  hunt 
Island  Commlldnv  l  Tie.  im  .,1  Compknirs,  held  Feb.  15,  Messrs.  Josepb  F. 
Keany  and  W.  i.i  i  i:t*-ii  .ii  •ntrr  elected  directort  to  succeed  S.  M.  Prevost 
and  W.  F.  r*>ttr-r,  i..:ih  i-lrccaic J      the  other  directors  were  rc-ek«lcd. 

LORAIN,  oni  i— M  ■:.„:  3i;nii>l  .■.■:eiin»  o<  the  niaek  River  Telephw 
Company  the  followiog  najned  officers  were  elected:  £.  M.  Picrc«.  pre«i- 
dcin;  Williaai  HwMchcr,  vmimMcat;  U.  A..  FaHrer,  wteMtUft  U.  E. 
Hmiw,  aMimni  wcfimr.  ml  !•  P>  IirHle,  •apcrintoidatt. 

OWaUSOS,  OmO.—At  recent  ammH  maOaf  of  the  Catmrbyl 
OliMm'  TritphiiM  Ompaajr,  th*  boW  •!  dlNCtw*  wfiaiicd  br  chctiBt 
Henry  A.  Ijininan,  presidenti  |iilui  |«j)CC  «k»-|MClMtllti  Stohl  K.  SktfP, 
>e«(eiar)r   and   iteasiirer;  Fnwk  A.  Own,  ■onial  iiiiiwlll;  Gmty  X. 

J->*iM*.-,i',  ger^t-rnl  tt^aiisif*-r. 

W  W  V  t- S  jK' >.  I' A  -  Tlie  (iillowinfl  ftfficer*  «ere  elected  at  the  recent 
mretthg  ot  tlm  V\'a> r»*:»U«rff  Klretric  Liltlif  &  IV>*cr  Company;  Georee  H. 
Beaver,  president:  H.  M.  W  r:/.  it  .i^urir.  and  H,  K.  Me.Noltj    .  irrii  v. 

PUILAUKLFUiA.  1>A.— The  new  board  of  diftctvri  t>i  the  l.'mted 
Tchfbaii*  *  Wmnih  riniipinj  karc  ctaclid  the  idlavtnt  aCimt  Men- 
aid  a  Ftifc,  ffMHMl:  EA'aard  Diwlii  viec-frc*HeM,  aad  a.  R.  CiMinll» 

MCRttI7  ■Mill  trtSSMRTa 

PHItADELPHlA.  PA.-nAi  1  ainthf  «f  ill*  Botrd  •(  Wnm—  •!  Ar 

Atlantic  Coast  Electric  Liicht  Company,  held  in  this  city  Feb.  tjp  IbC  fol- 
lowing oihcers  were  elected:  &  F.  IlazelriHi;.  president;  Georm  K  CMf. 
(ressisrrf     T   C.  Campbell  *ill  eonlinue  ati  superinteitdect. 

I'll  i  -111   kCi.  -At  the  nnntuil  nieettim  of  the  I'lttshurK  .\    Vltifti-t  ;. 

Telephone  Comiian}'.  the  fullowinc  director*  »imc  elected:  J.  tj.  Splatie, 
John  S.  VVeller,  H.  C.  Hall.  U.  I>.  Keliihard.  J.  M.  Oapp,  R.  R.  Biaat, 
1..  B.  Bcoaiy,  Ce^irgc  K.  Webhk  Ralfih  E.  Flinn.  The  organUatiDii  of  the 
taatd  taMdUd  ai  Mli»«ta;  ftMfataM,  I.  G.  Sgtiaai  vka>pnMait  and 
gaitni  aooMCt.  |«Iib  S.  Wdltr:  ticMiaar.  It,  C  RaU;  mcnttiy  and  aald* 
ant  Iffwnirer.  T,  G.  Davia.  ' 

NASHVILLE.  TK.W'.— Ai  the  annaal  neetinx  of  the  stockholders  at  the 
Nashville  kailikay  &  tjght  Company,  held  in  Nashville  a  few  days  ago. 
the  (ollo»ing  <lircct<)r?  were  eiccled ;  Percy  Warner,  J.  II.  Fall,  F.  O. 
Watt'  Joseiib  II.  Tk<iai|iMMi,  A.  M.  Shook,  of  Nashnlle,  and  A.  H.  Ford, 
J  K.  Newaian,  S  II.  Marck  and  (>orite  11.  I>itrla„  af  Mcar  yorib  lb* 
dlrxiura  met  and  cl««Md'tlM  fellow  in*  ottctn:  V^vt  Wafaar,  fomUmt 
mti  amnal  aiaaiacr;  J,  U.  Fall,  vkc^tcridmt,  aDtl  N.  P.  Ycatmm. 
tpccKlaqr  and  trcaawcr. 

WHI^^Lt.VC..  W.  V.\.  The  Obio  Valley  Flectric  Light  S  Power  CgSI- 
iSany  llB^  i-lerird  the  folUiHiiig  officers  for  the  en*\ling  year:  W.  C.  Band- 
Ian.  pre^iilctit:  .loJni  I-'.  Fra»hct,  general  ntaiiagcr ;  Wttliatti  11.  .Snyder,  ae*^ 
retary  and  trcasarer. 

LAWAM1K,  WYO.— At  th.  .,ri-r.  r?  meeting  l>l  llic  Laraodc  Ehctrld  0»» 
l.lKlit  I  u<l  Company.  R.  II  Il.itiu.'  >cas  re-clsctad  |it«alJMil.  Qi  fjaaaHlM, 
treasuro'r.  atsii  John  H,  Syniut*«,  scticSary. 

Tt1K<)NTt>,  ftNT.  The  Klectrieal  Develiniment  ('ani|>any  has  elected 
the  (ullowins  ufttcett;  I'reMilenI,  t^tr  11,  M.  IVIIaut  vKr-iiic«id«ni,  Ftcd 
NicboISi  traaaiarer,  D.  H.  McDobwU:  tMrttarjr.  M.  G.  NIcMi. 


^etBv  Incorporations. 

OAKLAND,  CAI  ^ Ankle*  ot  bwofpotalkan  of  iba  Catal  Elaetrk  Com- 
pany ha«a  lieen  tied  «riik  iha  CniMr  Chifc.   Tbc  dincian  ate  H. 
TMrrall.  Ccoiit  TtetiM  and  Hagli  KiaAall.  Ihc  capital  iiodi  a  tia^aaau 

EATOK,  C01>-Thc  Eaton  Water  «  IJflit  Caiapaiv  baa  b**n  Utttr- 
porated  mitU  a  capital  <if  ts'\ow,  hy  William  .VlcMaati.  C  D.  Eggleston 
and  others. 

COLUMR''*^,  T'.r  r  Ki.iiihii.   J:!:-irrl--  r.-mrnnY  »i.n  hr-r^  ir-rm<M 

here   to  t:iV-c  1    .  r   ■'■i--    tr  l  ..  ^  r|:   ^i-r  ,1,  li-f   ■„.■>:,  ^   -.l-nt   ;it:-1  rni;tr-;;nt 

riKttt  of  the  t»:-luinl>u.<  i'ower  C  untpany,  tbc  property  of  the  Chattaboochee 
I- alia  Company,  and  tlkat  of  the  Coweta  Power  Company.  The  company 
will  build  ieumcdialrly  a  j,o»o-Up  steatn  electric  plant,  GuikbyF  jofdaA 
aa4  W.  E.  Biadler  ■>■  naacd  aa  dincton  of  tbe  oomany. 

SPRIHC  GROVS,  ILL,— The  S|irla«  Gnwe  Tclcpboae  CMBprny  baa 
beCA  {neaepotalad  with  a  cafiital  of  f itHiaaab 

ICATTOON.  ILLi— The  Oolea  QaaMf  Hetqihane  Caawaay  ft  Telegraph 
Ctmwy,  with  •  cafiital  of  fiooiDaOi  Iub  filed  actiita  of  insaepontian, 
I,  t.  EJBRwhta,  W.  C.  LnmpUa  and  John  WeNntl,  Jr..  ai*  the  Inooeitantara, 


CKEENVILLK.  ILL.— Tbe  Bond  County  TelephOMt  CaaiHny  has  been 
lacatparatcd  erith  a  ca|ilal  of  Kaoaok  The  inooi|Mliatan  arc  J.  S.  Brad, 
fard.  E.  Z.  Wte  wd  Qaaeia  V.  Wda*. 

COI.KAX,  -Tlie    Cotfax    Telephone    Company    haa    Oed  aitklea 

of  incorporation  sintitig  its  capital  Mock  to  he  Jifi.ooo.  The  |BC0rpoia^ 
tors  are  William  (iaddis,  J.  P.  Arnold  and  F.  J,  Harris. 

ViWl  ..RL<>».  ILL.— Tbe  Waterloo  Electric  Ligbt  &  Water  Worka  C«b 
party  liai,  filed  artieles  of  Itieofporation,  with  a  capita',  stmk  of  SfSiOOOft 
for  iiie  purpose  of  conattuctlng  a  combined  water  v.oi^-,  und  tI(\:Lric  li^ll 
plant.     The  directors  are  C.   A.  Wilding.  W.  .1    \  .  .1 »   .11,1   nlhri  s. 

C.\RBONI)ALK.  ILI-— The  Oura  &  Missi-oi|  in  \  jl'tv  lilrph  'nr  Com- 
|»any  Las  bled  articles  of  incorparatitm.  The  company  is  capitaiUcd  at 
tioD.Doo  and  will  engacc  in  tbe  tclcfhaaak  li|^ala|  and  pmaT  blitlii 
J.   H    Uun.ly.  F.  W.  WilUrd  and  Willfaun  H.  Wardner  an  nanwd  18 

director*- 

EAsi  ST.  LOL'IS,  I  LI  The  Souibctn  Traction  Com^ny  of  Olinola 

hM  hied  ailklaa  of  aaaifantlaa.  Tb*  Kb*  ii  ti>  b«  cattMneud  front 
Eaat  St  Ironia  to  HilMiadt.  via  CkaiertHlla,  and  fcam  C*ntcr»itte  Sta- 
tion to  Betleville.  also  from  Millstadt  to  Belleville  and  easterly  ^^>1  ^r-mb- 
easterly   through  Clair,    Wa*hington,   Clinton,    Randolph    an  i  IVrry 

toiinties,  Tlie  principal  oSicn  will  be  located  at  East  St.  Louis.  The 
capital  stock  is  (2,500  and  the  iivcorporaton  and  l»r«  board  of  difCCtPM 
are  Jahn  Fouchctte,  CentcrviUe  SutioDi  Ueery  C  Bocol*.  ficUcville;  W.  E. 
TraaMwh,  Eati  Si,  Loniaj  F,  F,  Eraat  and  L  Vaiman  Qaiffc,  «f  Kilt 
St.  laala, 

.Sini'SIIF.\V.\NA.   IXD.    The  Mutual   Telephone   Company  lia»  Hied 
anictei^  of  incorporation.    The  company  will  receive  bids  for  the  construe, 
tlpn  of  .1  telephone  eitchange,  linrs  and  equipment.    David  A.  Plants,  M. 
YiMier  and  W',  II.  Weaver  arc  direetera. 

INl>IAN-\l'<>l,IS.  INIl— Articles  of  incnrporalion  have  been  6led  by 
the  Columbus  k  Seymour  Traction  Co«npai>y,  uliicli  proposes  to  Kuild 
an  interurhan  road  from  Columbus  to  Seynumr.  Tbe  ioUial  cafiital  stock 
la  iJo.oM.  ai>d  thr  difrctars  ate  F.  P.  Saiath,  C  L  Bahar^  >,  <X  BiVtrs 
K  P.  Ilugho  and  H.  M,  Campbell  It  ia  the  andexalandfa« '  that  th« 
work  Of  buitdinc  tha  road  tviU  actually  he-  dnoc  bf  tho  Indianapolis, 
Columbus  It  Sonthent  Tnctitm  Company,  and  that  th*  Itew  company 
wilt  i-*.kf^n  over  as  soon  aa  ih^  road  is  ready  to  operate.  The  Sey- 
mour (  [;  1  i.i-[iL:I  >;:,.:iifil  T-ic  ^  'lainbus  &  Seyiiwor  Tractiou  Com- 
fhni  :i  I  ::itH  I1  i-*e.  btit  this  will  in  time  be  transferred  to  the  Indianapolis, 
1  I  '.nii'iis  \   -k-yminir  Tracticm  Company. 

LACON.V,  The  Lacuna  Tekplione  Compaoy  ha*  filed  article*  of 
iitcwiMraitai  tahb  •  cavkil  (lack  «f  tiiaan, 

DF.S  MOtN'KBs  lA.— The  St.  La  Baa  PmanT  Telepkaec  Camnur  •< 
F<.yeite  CoHMiT  ka«  tM  ailUc*  «f  bwaifonliBD  vidi  the  SeciaUiy  •( 

Slate 

lNUi-*,.VOL.\,  I.V  —  The  Stony  Point  Telephone  Company  has  been 
organiied  fay  some  of  the  farmers  in  this  vicinity.  P.  A.  Millslagle 
is  president   of  the  company   and  J.   W.   Barnctt,  vice-president. 

hUTCinv'^fW,  KAN'.-  Tlir  Prrptc's  Wan-r.  Llirht  ft  Fewer  Comfmr 
l.n>,  been  '<:u.>>  I't'ii  »iii.  .1  L'.ir.r.,.  i,i  jv-','":-i  li  ['i:r|-.sf*  enMliarllag  ag 
electric  lijiLt  .uid  Ai^l  Ulcf  va,  w*tt-i  iAi,iLfc. 

HCTCHIXSON.  K.\N  — The  People's  WVer,  Light  &  Bower  Company 
haa  been  iocurporated  and  boa  applied  (or  a  chatter.  Tbc  c*i>tial  itock  i« 
tsenoaa.  It  i*  yrafoaed  at  tm  In  boiU  aa  electric  lifbt  and  gaa  plan*  aad 
later  aik  the  eiljr  for  a  frandbit«  la  bnlld  a  twalcr  plants  to  order  la  famUh 
the  city  and  .utriiundmg  towns  wllb  water,  light  and  power.  The  in- 
corporators are  also  the  directors  of  the  HutchinMm  Interurban  Railway 
Company,  the  cwicern  which  will  »t.>on  start  tbe  cmistructioti  i»f  an  electria 
railway  here. 

PORTLAND,  MK.— The  De  Forest  Oi:i.|r,ni  s  n  Wirptrss 
Company,  a  subsidiary  concern  of  the  An  rK  if,  I  u  .-i-.i  \^i:i-'i-it  Trtc- 
l^raph  Company  ha^  filed  its  certificate  of  tiKu?^iu-^:u'i;,  l  he  lulbofucd 
<^|iitaUsatioD  is  $j. 000.000. 

COKINNA,  ME,--  The  West  Pctiobscat  Teleplivne  &  Tvlesrapb  Cma- 
panir  baa  hcea  incniimamd  far  tha  pmpaae  ai  BanatmctiOf  and  apciatin( 
letephonc  and  tele«T»pfc  liaea  bctweea  Cbrbma  and  olbcr  vDtotc*  ki  that 
section  of  Prntdxt'oi  Coanty.    The  caipimr  ha*  a  eavUal  ol  9ie,*aa 

and  the  fxllowmg  ofhrcrs:  C.  L.  Jooea.  ptUldint.  *ad  J.  t.  CfCr.  trCa*- 
tirer,  both  of  this  city. 

BAI.riMtlRK.  MI>.— The  Baltimore  KIrctric  Liglit  &  Power  1  tn  any 
ba»  been  tncorpnratcd  bjr  Thpmas  }.  Sbryock,  Soaomerheld  n.  Medairy. 
Alfred  Booth,  Hohmt  M,  Spedden  and  Mar  S.  Tome,  all  of  thb  dtr. 
The  capital  etoefc  of  tke  omipanf  ii  laid  In  he  Baed  at  t3$a,oao,  but  map 
be  innaaaed  lo  t^tflMoa.  Tke  canqmnp  haa  kcielofarc  been  oficilcd  an  a 
pitvate  eimcem. 

BALTIMORE.  .Mn— William  B.  Turner.  Joseph  E.  Hci.|er>on,  Edward 
Mclntyrc,  Charles  K.  Dueling  and  Kroory  .\.  Craig  lia\c  tiled  .irticU^  "f 
incorporation  f^ir  the  Darling  Electric  Contpansr.  baeUic  a  capital  etock  of 
(lo.tioo.  The  corporailen  wdl  BUnifadtirc,  atM  and  faalaO  electrical  an- 
chinety  and  devices, 

JACKSON.  M ICil,— Amdea  of  inearpnratiBn  batte  bean  lUad  for  A* 
CambrMfe  H  Waodllodi  TdcphWM  Conpanp,  hatHnc  a  capital  MoCk  at 
l5«o. 

L.^NSIKG,  mCH.-^tkt  IfaOifaa  Power  Company  has  been  IncorpenMd 
with  a  cipitBl  of  fsipBiMsaa.  to  opetate  the  ilaina  owited  by  th*  Piatt 
K«a«  ft  Pawar  Compaiqr.  ^t  Unalng^  Oknondale,  Ciand  Ledte  and  laglc. 
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m4  tmOttt  drrclsp  the  wUcr  fOna  at  AM  flMct.  A,  A.  Md  P.  tL 
Mm  and  Hotnt  lB|irHil»  of  Maw  Ya^  an  Oa  yianan  af  Ik  aB> 
laij^iiMi 

STAMUCK.  HIHX^Tta  mUe  Kaar  Uh*  TalqlMM  Caopaiqr  U* 
bean  fawnryorateJ  wMi  •  cavitid  af  (d/gaa. 

DULUTH.  XilNV-  Afli<l<^  ift  incorporariDn  have  brrn  filcfl  by  the 
Mr* aba  Tratctitm  Coni)>-iny.  'Ihr  cat>itsl  ftiwlc  of  tbc  C4mi>«ny  i&  h«r<1 
at  ifa.aaa,  and  ib  adicn*  an  F.  B.  M)rcr\  pirajdem;  H.  G.  S<«lay, 
V  icr  prnidcirt;  J,  8.  Hapldm,  |iiiilai|  liiaiaiii     All  an  icddcatt  at 

roklXTir.  MISS— TJit  AU-..r»  EU-ciiic  Cnmp-nny  han  filed  nilktr,  of 
tikci>r)torAlU>it,  »ith  a  rftp4l;il  of  Sj5,<itHi.  Anicii^g  Ibr  ino<irt^^Tn1<i7H  arc  J. 
If,  J"nr^  «ttiJ  J.  M,  K«K>nr. 

IIKATRU'K.  NF.B — The  New  Home  Trirphone  Oimiiatty  hai  htrn  in- 
C(irp<tralC4l  and  mill  erect  a  Sjo.otxi  cxchaiisc  butldtnir. 

t  I  ■•.TON [A,  XKU.  -The  Karmrri"  Mutual  Tclrphoin'  Comfany.  of  llu» 
K  Ii..^  Tiled  article*  of  inci>rporatiim  with  the  Sccrelary  of  Slate.  The 
c.*(n:.il  i«  li.jou,  and  H.  C,  Alherl  1»  nanie^l  as  one  ci  the  ineor 

TKESTON.  .v.  I, — Til*  United  Miwxviiri  River  IVwn  Company  filed 
a  Cfrlificale  of  iticorporation  in  the  ofRce  of  the  Secretary  of  State.  TVc 
anithaviiad  capital  nock  ia  Sa.ooo.ooiK  Tbc  iacciriKtratrirjk  are  B.  K-  iligKioa, 
SaflMd  Rartiun  and  E.  CL  Gnwen 

TREXTON.  >'.  f.—Ttt  Hfncr  Eiaclncal  Ci>m|>ait>  hjis  filed  aitidee  af 
Incorpnrailon  Tkr  aaAarlaed  eapilll  atock  ii  tioo.oao  and  the  iiie<ir|>ora««ft 
tt*  Fraricin  ('  U■n^r■v.  IMWrl  IL  VoUi  aiiil  Margaret  T  Simii'imi.  The 
olprct  of  tbc  company  is  «o  irrneral*  and  distribute  eWctricity  f«>r  heat, 
lifcht  and  pomer. 

KKli  lUMiK    ••■  I    "      I  «    w    I     |.„i|„,oi,.  K.  B,  Sbwr* 

and  (Mbera  lizi-.t-  -.dr::  arlK-I.:<  of  in>:..rr"r;i'.i...r,  for  tba  Rltd  H««k  lUU  k 
t'tfwer  ContrtilJty,  mviK  a  cafUL^  v:ucl<-  uc  Sig.ooo. 

EVAXS  MILLS,  X.  Y.  The  North  C.iunlry  TeUTb.me  ft  THtir  j.!. 
Citmpany  baa  been  incorporated  h>  \e»Ion  S.  Beebe,  diaries  E.  Patil 
ri  I   l-  iit  '->   K    Ward.    'Pie  ci^miNtny  hi*  a  capital  of  $15,000. 

ItRUUKLYN.  X.  Y. —  Dw  bamyK  Clrciik  Liglu  k  I'tneci  lumiMny  bat 
Sled  aitldea  of  iBHipwatfaB,  wM  a  capital  af  taaaiaaat  A.  F.  Cak, 
Alcnadir  Kiagh  aad  ft.  J.  Bchler.  of  Ke«  YtA,  m  it*  taearparMor*. 

TROY'.  \.  Y.--.\  certificate  of  incorporation  of  the  Kast  Sprinafield 
Tcleplwttc  Ompany  haa  bc^it  6t«d.  The  cafutal  atock  ia  $10,000,  aiwl  the 
dlrartaia  iMiada  Haaty  RalbWa.  S.  A.  Yanai,  H,  W.  Yauf  aad  O.  tL 
VaaW. 

HOCtll-USTF.R,  X.  Y.— The  KuchenteT,  Scotlnille  II  Calcl.inla  Kallnsad 
Company  baft  hcY»  itteiirporaled  with  a  capital  of  Isoo.ooo  ti>  ot>rrate  an 
electric  street  .,irf;ii-*  railroad  from  Rocheaier  to  r.-iU-tMii^.T  Tt.i  direc- 
titra  are  H./nrx    I  .    Elrewscer,  John  N.  Bechley.  Merti  i:   I"    ]  ■ '..^.firge 

t  .  Ituell,  Kiimuii  1   )  \  ii  and  CTiarlet  T.  C'bapin,  o(   Hi.;lico,  i    j.r,<'.  ..il»er». 

TOLF.IU).  (IIIKi      1:..   I'oren  lncande»cenl  I  Klnnii  i  .  f  1 .  li.i-  ■ 
incarporatrd  »llh  a  capital  *toek  of  iio.wsn.  by  \.  I-  Vu\^  and  fcl.  .A.  urecn. 

FISHER.  fJHIO.— The  hatmcr.'    1 .  1. ,  1  i  t  .   (    i.  i  »iih  a  capital  of 

$a,$oo,  ha*  bein  incorpi'rated  by  .\l  l>all««,  K-  M.  fatieT^on,  IL  D.  Hooper, 
Julian  iiifl  Bitd  J.  C.  Ilamer. 

NtW  I.EXIXf.TOX.  OHIO.— The  Citi>en>'  Ii»lei>ei>d«m  TcleplMm 
Company  ba»  been  incorporated  with  a  capital  stock  of  $savaaab  J.  B. 
Rhnlea  an<l   T.  J     .^mstb   are   aisioiie   the  incorporalora- 

L^tlNS.    Olll'  i  -      (    11  .  ,  ,  i...r.,t  .  n     i.ve    been    file.1    for  llu- 

Lyons  Mutoal  Trtt  ii^ior.r  i^^itttpmy  i>y  I  t^ak  Ut^ai^n,  D.  S.  Knight,  Eusene 
<  .4r|>eliter,  Charle«  \V  .  Ca>Mill.  II    R,  faler  anil  John  f  row. 

tl>M<JM>.  4>KL  \.  Thf  Lariritr*'  Mutual  Tek-plwrnc  Comp:utv  haa  been 
iaaae-aealad.  laMi  a  awhal  or  «i.aa«b  by  B.  W.  Waad.  |,  F,  PaaV  Jetm 
Mclfdka.  WiUiaB  BcnafHid  add  E.  W.  CUIdm. 

PORTL.XXO,  t>KK. — The  Kote^t  tifose  Transportation  Company  has 
been  incorporated,  witb  a  capital  of  fio.ooo,  by  E,  W,  HalAcs,  i«eocfe 
CRaaeacfcr  F.  A.  Wattaaa,  Gcarf*  F.  Najriirr.  J,  E.  Laamu  and  W.  M. 
Halliiw 

W.KnVKR.  S.  I>, — Tbc  Farm  it  Home  Telephone  Cornpaiiy  ba*  In'en  in- 
corporated with  a  cajiital  of  |5,itoi». 

.\RMOrR,  S.  I>.    Special  article;)  ..f  ii  .  have  been  filed  for 

the  (  Hester  TcIet»hoiir  Com)fanr,  bavin*:  .1  ii^l  nt  $1,000.  G.  FuUen* 
dorf,  Frank  tironrbr^k  ai>d  llrnry  ItusKil  arc  the  iiictirporators. 

.S.\N  MAKtOS.  TKX.— Article.  i>f  ine.irporalion  of  the  San  .Marcoa- 
l^illnir  Tract><>n  t  .impany  have  been  blei)  tD  Ac  SUM  PcpartlUCnt.  The 
ctmttkany  i.  capitaliied  at  $5011. 000,  and  J,  U.  JaiWiflfl.  R.  C.  NcllMian 
aod  C  R,  Snutli  are  oamcd  as  dirodora, 

arOKAKE.  WASH.— Wltk  a  <wlMl  el  «i,a«a,«ae.  Ika  laliirf  Pttvcr  • 
Ekanic  C'Doqian^  haa  haca  iimuniuiaied  ttt  lha  pirpaae  of  devdoplnv  walir 
raaara.  The  bwetpomiara  ate  Arthar  niWiM,  F.  P.  Wdteia  and  C  A, 
Laadraid. 

OUdPH  WASH  The  \..,tl  .r,.eTm  tonf  Dtaance  T«lei>h.:.n.  C..... 
pi«y.  a  «iiii..fnl.i  .■..t|x.t»iiini,  viiiuii  haa  alfaadr  Alcd  artfcUs  of  mcor 

fMM-atfftn  ill  S;irrui:ii-til't.  It*^  til»-<l  ^rtjch^  "f  i»ii-.irp.itMllot)  untlet  the  la«A»  ..f 
ft>r  ^litr  "f  Wi'*i'nct<>ti.  ]t9  t'rini-MKiI  "(t>^e  19  ;it  l^>^  Athci-Jih,  t.'al  Tlie 
coo,)rany  has  a  ca^tal  sd<ick  Si,3i>ii.oou.  and  aintuttn^es  its  lotctiti.iu  ti> 
eonstnicl  liaea  ham  Aahland.  Ore.,  la  Vaacoimr,  B.  C. 


tAnVSMITH^  WIS.-  Th*  .Udyiiailh  Ughi  Caavwiir  haa  haea  faMMa- 
roratcd  with  a  tapaial  of  t'S.<>oo  by  C.  A.  Haf  aian,  G.  E.  Hawan  aaA 

L.  E.  .McGill. 

IIEUOIT,  WIS,  — A  consutidaiion  »(  the  if»>..  electric  light  a<t4  water  com- 
panies have  lierii  citmplrled.  The  name  of  thr-  ne»  company  is  the  Beloil 
Water,  (ias  St  Electric  Company-  Joseph  L.  Ilerutley,  of  Itcloit,  has  been 
elected  life!.idnil,   W.    II.    Whr  In       1  1     m.  ,  (.resident,  and  C.  II. 

W'iKilcy,  of  (Cincinnati,  secrelar  f   .i-t!  1  r._  :...urer.     I  be  new  company  it  cajvi- 
talized  at  $1,300,000. 

MO.VTREAI,,  QUE.— The  Central  tjght.  Heat  &  Power  Company,  wiUl 
;i  r,[.:r,il  i^f  $500,000,  has  been  incorporated  and  »ill  c.rti.tmcl  »nA  '^peraie 
a  bgtit,  heat  and  power  plant.  The  ilire<l(.r«  are  Samuel  Carslcy.  W-  F. 
Car'lry  and  Cliaric*  Morton. 

MOXTBE.VU  yCE.— The  Grosvenor  Klectric  Light  *  Ileal  Coirpmy 
haa  been  organiied  here  with  a  capit.il  of  Si. -5.000.  and  will  do  a  general 
lighting,  beating  and  power  business.  The  directors  include  J.  W.  A. 
Ilickson,  11.  n.  Ptckrn  and  T.  P.  Howard. 

THE  RAILWAY  ELECTRIC  SIGNAL  COMPANY,  of  Jcrtcy  City, 
haa  been  ineorpanlad  by  Ctota*  Lmdth  Jr.,  L  B.  ElUu.  Jr.,  Md 
Ktlward   P.  C»rnc 

Till;  TKI.F.I'llllNE  SIC.NAL  CflMPANV,  of  Alliance,  haft  been  iiMga> 
l«rand  by  liinford  T  .  William  IL.  .■\rlhur  J  and  Orlin  Sbreew  aad  Monfo 
Taylor,    The  company  is  capitalized  at  |fS.eO0. 

TURBO  ELECTRIC  tONSTRfCTlOX  COMPAKV.  of  Ifaw  %VK  ll  «' 
haan  incarpofalad  a  aafiiul  aiadc  af  t7S>aMr  md  (he  faaawiaf  dbae- 
lan:  O.  F.  Airtats  C.  E.  Ham  and  W.  a  VamterUII. 

AMkRICAR  BLCCTKIC  welding  COSirANY,  New  Yaifc  0>f 
mM'  a  capital  of  tsao.oaD,  hai  filad  anlclM  a<  ineaiporaikia.  liliiric* 
Ucfaoian.  Retfnald  Hawley  and  Jaaejih  SaitulBII  an  HMIld  aa  dwMMNL 

L-NITED  STATES  ELECTRtC  FftOTKCrKW  k  OONSTRVCTiOM 
(  OMP.VXV.  Maw  Vorh,  bai  baaa  lotarjorwd  adik  a  ai^i  af  ||a,aa» 
and  the  folbvhw  dtiacMns  G.  M.  TnlNr,  It.  C  acnMH  and  P.  C 

Braalncr, 

H.  C  K.  COMPANY,  af  New  Yaek.  taa  beaa  iacaivaMMd  Mid  taiU 
ataslofaclurr  electrical  IMiMIIU..  Tba  aaawajqr  ia  capinflaad  at  liaa* 
aad  the  tvlluwing  are  iMMd  M  diMCMrt!  J.  V.  HaRms,  t.  A  KMn. 

Tr.,  ai«i  11.   B.  Colea. 

THF,  BIhWKLL  MK  IKli  \;  ii<\!l  \\i  f  El  Reno.  Okla.,  and 
(.hicago.  III,,  haft  been  cbancrnl  with  a  cajnlal  stock  «{  $a,soo.0oo.  The 
iDcorporators  arc  Beaiaa  lildw^  and  C.  W.  JoluiiMi,  oC  Cbkma,  and 
n.  U  Fogg,  of  El  Rcao. 

THE    AMERKAX    ELECTRICAL    XOVELTY  JliANUPAClintlNG 
.  CUMI'AXY,  uf  Jrtftcy  Cily,  X,  j„  liat  filed  article*  of  ineorporalion  atilb 
a  caiiitel  Moeh  of  «|o,«oa.   Tha  iaaacfoniom  wa  H.  O.  Ceni^ihBi,  John 
R.  Tarncr  and  H.  Siaiard  Hanb. 

THE  CHEROKEE  ELECTRIC  *  M ANCFACTL'RINC  COMPANY,  of 
I  .erokee,  Okla.,  has  been  incorpdrated  with  a  capital  stock  of  Sa;,ooo. 
J.  \V.  Howard,  A.  J.  llenderMn.  W.  R.  Ross.  E.  J.  I>i»oo  and  L.  li. 
Carpenter  are  named  as  the  directors. 

At  TOMATlr  ttF'T  WEfH  T  ATIxn  .V  \'»  \T1I.ATIX0  COMPAXY. 
Xewblirg.  N  \'  l.io  hl^ii  ^riKlr<  .  n n  . '-ir ,1  It  haa  a  capital  M.ick 
"I  ,500,000.  ai*(ii  iJic  U.kUtftiu^  iiir  nan»cti  as  directors:  F.  C.  C.  Iladborn, 
M.  J.  Keogh  and  .M.  M.  Kcogb, 

THE  }AiiE3  McNAl  UllTON  COMPAXY,  of  Budalih  N.  Y..  haa 
been  inc»pniU(d  and  wHi  aoRita  In  the  laotor  nainifBciiirinK  hailncin. 
TIk  aontpaar  ia  canitalbtd  at  tloOiaaa,  and  Jaaiea  It.  Udfamhtoa, 
Cliarlr*  S.  niambeilain  and  M.  D.  .^ahfdrd  MO  named  as  directors. 

IXTERN.\TII)XAL  (LARK  WIRELBSS  TELF.C.RAPH  COMPA.XV. 
.\ugusla.  Me  .  has  filed  i  •  Tt  rt'.  *  if  iiicoriHiralion.  The  authoriaed  capit-nl. 
iratlort  IS  Jj.ooo.ooo.  1  .'i.  >:...kti  .  irs  are  F.  W.  r;tr*ons,  Tbonuis  E. 
Clark.  W.  E.  R.igets  li.  (U.««n.  M.  A.  Lafond.  Frank  Ford  ami 
v...arlts  W.  Thomi^son,  of  I>cteoit.  Mi*h. 

THE  AUTOXlOBlUt  COMI'AXY  OF  I'ATEKSON,  X.  J.,  bat  tiled 
artidM  af  iMOfRotMlon  a4lh  the  Cbuniy  Chit.  TW  aMhariiad  aavitnl 
(toek  it  fiS,aoo.  and  the  itocMioMert  ire  Alfred  B.  Walaaifc  Siamal  J. 
Watson  an4l  Edwin  M.  Si|uires.  The  company's  office  i<  located  at  aiy 
l'aiers>in  Street.  The  building  is  to  be  renovated  and  enlarged,  and  • 
larne  aaioonl  ol  macbiiMry  and  cquigatem  for  the  ataaoiacttmr  anal 
npttr  «f  alt  bind!  «t  awMf  vaMclet  will  kc  InHaUed.  ' 


I^O/e 


Tl'NXEL  STATIONS,  t  hanccllor  Mafia.  «ittfai«  at  Jeraey  Chy,  haa 
made  prtniaririti  a  icaipotary  injuiKlion  rrelriiolog  the  HoMhcB  and 
Manhattan  Tunnel  Campattf  ffoai  (oiiMn^tii.K  •  eubway  Mation  under 
the  trolley  terminal  atatioO  of  Ifar  FuKl'C  Service  CMIHWMkltl  at  Hobo- 
ken.  The  6ght  between  the  two  cc'nipanies  has  Iw-cn  gi^nK  on  ftillce  early 
in  Oecemher.  Wllen  the  tunnel  cunn-any's  employes  iTivailed  tbc  Public 
Service  Co'potaii«i)'a  iKwpcrly  10  begin  oficfatHitia  they  were  arrested. 
Thn  the  tnnnal  comvany.  of  which  WUIlgai  G.  HeAdaa  ia  pttaMcnl, 
aaeufad  im  Injaaolm  fcnratnliiB  tha  PMhUa  ilcnriee  CaipviaClaa  from 
Intcrferiat  teliii  the  (umwl  eonipan/*  emplayaa,  oa  Oe  grawnd  tiMt 
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ihc  l-idclity  Trust  Company  NVwatk  c«mc  iiHu  ihc  ftulii  I  iiiH  c«rnii»iin> 
•ceurrxl  a  irfnfM>r*ry  injatidion  rt-Mr«initttf  tbc  lunnc]  comiuny  iram 
C0f)tinutnc  oKr*l*<»i4.  on  thr  sfouni)  that  titc  company  n  tnistrc  for 
tlj«  botwie  of  tb«  Jersey  City.  Hoboken  &  Patcrson  Street  Railway  Cvn* 
p»r.y,  «h(>«r  line*  are  now  leasrd  |o  the  Public  S«^*icc  Corporation.  Tbe 
Fulflity  Trust  Company  a^liKid  l1i:.r  t^c  constniction  of  a  tunnel  slation 
under  the  Public  Service'  (  <  t  g  .  r  a' j<  n.\  tt^rminal  At  Iloboken  would  djim* 
aicr  tbe ,  prc-|icrty  and  ]ri- ■,-.it  iuc  tbc  fct-tweitv  if  tH**  b?>nd«  for  wSiifh  (he 
company  is  truitee- 

TRESPASS    UY    TELEPHOKE.— At    Bo.ton.    recently,    the  qucntion 

whether  m.  pffcM  «Mqr  tmpm  kf  telqAaK  wm  «p  far  diinmiw  More 
Jwl«B  ftiehwdm  in  the  Superior  Omrl.  A  Wll  ww  brttUCbc  hr  ih»  Dtrtiy 

Desk  Company  ftit<l  the  Suixrrintcmlmt  of  its  SKunerville  facWiry.  Oorxe 
F..  Ilolton.  airainst  his  wife,  Jennie  H.  P.  Holloa  of  Cambriitfle,  who  is 
Hrtnir  apart  fri>m  him  and  wh«>  i*  aald  1u  Iidve  called  h!ni  by  'f>rt*bcnc 
frequently.  A  ilemiirftr  by  Mr^.  Holion  irai  susiatneil  breauM-  Jtid«r 
RichftfdsMt  cxprcucd  the  opinica  that  a  busbanii  eoutd  not  tHatnialn  a 
hM  againrt  hb  wife,  hvrim  Mfcm  chmcc*  «f»  th«  lhta|i  ce«»teM  •! 
in  tUft  ewe  when  hr  mifH«4  Um  wtHMB.  The  court  thovihl,  however* 
that  the  company  c«Kild  maintain  an  action  for  itself,  and  the  htUtbemPa 
name  was  stricken  out  of  the  compUint.  "I  think  onr  having  a  tdlefihoaie 
in  hi*  house,"  said  Judge  Richardson,  "cnuld  enjoin  a  person  frum  <\»n- 
tinuously  rlivifine  him  np  day  and  ni«ht  upon  unimportant  maltrrs  wbHh 
he  had  no  rif;ht  to  do,  to  tbe  lota  of  steep  And  rest  to  the  occupant  and 
lo  hi«  sreit  uooyMMe/' 

WISCONStN   TELEPHONE   UTIGATION.- AttorneyOncral  Stm 

dcMAt^hio  mutu  uihuc  the  Ml  «elepfc«ii«  ImevcM  »  Wiinn- 
•in  for  the  recovery  of  9500  provkM  for  hf  Chsplor  }l9  of  <h«  lews  of 

lOoj,  to  p»r\enl  oi**"  !el«-i«»ionr  company  from  cbarftini  a  ftfr-^irw  reiiial 
in  «.ne  city  than  of   \'Ur  m   iin.thcr  city  of  the  ^am^■  tUt 

Vyitecitilo  Teteirh'jne  Company  operates  io  mmoc        cities  of  tbe  State. 

tfM  h^thlwc  for  the  pasMjte  ol  a  lill  |o  fvcvcnt  daterioiiBadoii^  They 

ehargeft  thai  the  Bell  companf  woul4  me  |Hifo(r  and  ruinous  compeltHve 
methods  to  drive  out  an  independent  enMpMBf  from  a  field,  and  ifaen, 
iffT  d^^trryi-ti:  '.tir  -n-lcrTtt  f<  ct  company,  would  fitake  up  the  loss  sus- 
tainni  on  lUr  i  ■.r.n\\f.  r.u'r.  Uy  K^r^ity  rai»in<  tbe  price  '«»t  iele|>bone  ser- 
vice. The  IteU  people  reaisted  the  mOTcoicnt.  FinaUy,  in  the  seaaioik  of 
vfofp  •  |««r  erao  «iiMie4  riaeelfylnK  ctdeo  «f  WlKowte  owiorilB»  m  eiee. 
Mid  piwfdlnt  thet  ooy  eeniny  ntdnlilfkbir  cudMBiee  fai  aaoiv  Am 

one  fslaee  »*ioMri!  r^itiTfe  (he  same  price  for  like  service  in  cities  of  the 
s^nir  It        f<  r  allrved  violation  of  this  law  that  tbe  AttomeyGen- 

erat.  upon  the  inatiKatHMi  of  the  indepeniicnt  eeoqionic^,  ia  r'^^HifgL 
The  offense  dlcped  fe  ihe  chenvf  of  Mfhcr  iMeo  hi  Briofk  the*  in 
Janeaville. 

CHICAGO  TELBmONB  RATFS.-The  l*.  S.  Supreme  Court  of  Illi- 
nob  hoe  hondffd  down  o  dreision  aftainftt  the  Chicago  Telrpboiir  Company 
hi  its  refusal  to  n»eei  tbe  claims  made  im  it  by  ihe  city.  The  eonrt  ha* 
deeided  thai  the  company  ha^  no  ri^ht  to  charite  more  than  tif  ■  fear 

liT  A  w^rihcr-r  rT  rr.%rrf  toUs  wilbin  Ihc  ci'v  lirTii'*.  The  company  has 
6.r.n,:  t c Irjil-ii-p cv.  it  \*  t». t ! nii red.  fitr  which  i:  li;.-*  Ii-rt-ii  .hiri-i-'V  5r--,  ii  year. 

besides  receiving  large  turns  for  teftpbonc  tolU.    The  ikciaion  will  entail 

•  l«M  of  I0*  M  «Nh  of  the  d^eoo  itleffhoiwt  for  «  period  bI  ihrae  jmt 
which  foehee  en  Item  of  4*do.ooo.   The  ohy  daine  the  confiany  owee  !| 

fr^tin  f^sj*-"™'  Isoo.ooo  for  compensation.  Tbc  loss  of  toll*  for  con- 
nrctinn*  pith  -I'Utb'inK  stations,  the  payment  of  ct>flipeiiution  («  lite  I'tty 
ail-  tbe  reduceil  telephone  rale,  It  Is  believed,  will  cti^t  the  company  f^oo.ouo 
a  *rar.  Within  a  (ew  yc«r«  after  receiving  its  franchise  from  the  ctt) 
Ihe  cooigHttky  began  to  iiastall  its  "'itaproved  netallic  circuit  service"  aimI 
unhe  Other  ifroTCTDcuta.  On  «hc  ivowid  tfiol  tMe  Improvetl  servico  wae 
ne*  ronlcniplBlcd  by  Iho  ordhunce.  Ihe  cooirfiooy  odded  $50  a  year  for  tbe 
t  -  of  tele^ioncs  e^ufifotcd  for  thi»  service,  Tbc  court  holds  tbni  all  tern 
|r  -  annexed  aiocc  the  ordbtance  was  passed  ks  entitled  lo  tbr  same  ser- 
rice  and  to  the  same  rates  as  that  portion  of  Ch'\':kV'-  ^Mi"1nde'(  wttfatn  (be 
ci*  limits  at  the  time  of  ibc  pa^sa^e  of  the  ordm.M;ir  The  decision  sayf 
the  improvcNl  aervior  doe*  not  wsrraat  an  increase  in  tbe  rate  beyoakd  tbr 
mMum  CMd  1^  the  drdhMCb  H  4eaM«*  ^  piwvMme  of  the  ordi* 
noner  ore  ivncrol  wid  opply  to  every  Mud  of  eervlee.  Kcorly  two  yeon 
Cnniptrnner  McGtRB  modr  a  demand  <jn  the  compony  to  pay  s  per  cent 
CMSpenMlion  un  Ha  hualnees  done  outside  tbe  old  dly  linita.  The  com- 
pany in.ide  thr  name  claim  it  ii'-tjed  in  the  quo  werrORlO  ei^t^lhet  ihe 
/.rdinaTKr  ^.f  i^M^  fl;.|il,.-i:  -m,!*  the  trirltory  wlthio  the  cHT  Modle  «l 
Ihol  time,    A  suit  for  an  accounting  is  now  pnKling^ 


EducaHonai, 


TELEPnOJfV  AT  rt'Rm'K.— Tht  rlciiarttnrnt  of  trlrphonr  rn«ine<'rin« 
ill  Purdue  l^nlv<T]itty  i«  now  in  tbr  ti-amU  t)f  ViM.  Arihur  Rr^rjr  Smith, 
»>if.  ^tem  sn  rharjf?  -^inrp  f'l^rnthcr.    Thp  d(r|uirtfn«nt  is  bnns 

f' .\T\c^'l  nii'i  r,r'*  ippaTnlii-  i  i;  - 1  ;i ;  I  f'i .  More  nrw  apparalut  i*  in  vir*. 
WMich,  to([rtbrr  with  cliangr«  in  tbc  arranfcniciit  al  laWtaturici,  will 
■It*  taMr  fMaht  tkM  rm  in  ineMnt  tbofamlilr  tkc  »riiMi^  >■■ 
^rMdeH  «(  aiOilMII  tdtftmar.  SpCcfal  UrtM  H  hid  on  tbe  neentily  tut 
m  'WifeLl  ttnttrrMandinfi  of  fundamental  principles,  not  tht  mrr*-  mulrry 
oit  IINtiil  t9*t*-  In  addition  to  iho«r  s>.cr|jilixinfi  in  telephony,  cvary  ^Irc* 
triMi  WUtatcrina  Mwknl  if  raqirifcd  lo  complctt  >  typical  mfKrimit, 
wMdt  imril  M  Ub  ■  fiw  of  tfw  IMam  of  tke  MciiIidw. 


"Perjonalm 

MR.  CHARLES  L,  COKXELL  \»M  b(«n  clfcMd  wckiuj  of  lie  Hlk*- 
BciMni-PnM  CM»|i«nr  in  plicc  of  d»  tMe  K,  U.  C  DaH*.  Ur.  CanHM 
aim  filla  dw  aCcc  «{  tKitarcr. 

MR.  THOMAS  A.  WAY,  who  hai  diipoaea'of  Us  iolctaM*  in  Uw  Wc«. 
rrn  Electric  Td«iAoBr  Compaar.  of  Muoa  City,  b,.  ■■■■  Con«  M  W*l(f> 
town,  S.  I).,  where  be  will  be  iiilcre»ted  ill  the  crtrmiroclion  of  railroads. 

Mk.  M,  NVM.\N.  Jofirtrrly  connected  with  the  sale,  departinrnt  of  the 

fci'  tri '  At>i<licancc  CaiBmnjr,  Cbkasts  ba»  beta  appamted  manager  of  dM 
I  1.        Hire  of  tb«  Sa*«lo  Pai«e  Coapaay  mmt  iha  Bufato  Smmi  Pimp 

f'ottipany. 

l:.\H.vl()\V  h  f  llA.MDER.S.  The  firm  of  Uarslow  He  Chiiiiliet.  of  Port- 
laaii,  Urc  uhI  Kew  Vork.  hw  rctcniljp  lakcn  rnlaraed  oaanna.  fwoierlif 

ectiwM  hr  a»  tMvtnhr  ChA^  In  lk*  NSv  BriMtas,  CMtaal  nb 
fi  A  baa  NKcailf  omtA  mm  faaptrttat  mMmMp  for  laUnax'  aad  pumr 
p«ala  1m  Oe 

MR.  C.  W.  CEARHART.  naMctr  •(  tb»  SytiCHW  oCca  of  Ac  C«cter- 

Wheeler  Company,  has  rrsiKned  nsBllljp.  to  the  nfril  «f  Ika  caaptoy 
n.l  his  collrDKues.  on.l  has  Seen  wmritrj  by  Mr.  H.  B.  HtMnp.  farainly 

'f  the  Stanli-y  (\jntpany. 

MK.  \\.  II.  WIIITFJIEAI),  who  has  been  nKi  aj.T        the  New  Heat, 
i.  'hi  &  I'owrr  (.ompany.  of  ,\cwark.  N.  J.,  ainu  last  spri»c  baa  rcaifne4 
1H<.  |H>sii><.ti  to  lake  effert  Marcb  I.   Mf.  WldMknil  wiU  aaoltoiM  M 
agrr  of  tiic  city  water  worka. 

DR.  LEE  DE  roSBST.  tavtoMr  of  the  ipiwii  ■(  winlla^tdi«ftpfer 
that  betr*  bia  wibc  narrM  liat  wnk  to  Ulat  Ldclla  ShaMSsm. 
dai^btar  mt  Mfi.  K.  T.  Sheai^Mb  «t  Rtw  Yark  CiQr.  lU  and  bia  •»« 
•alM  aa  ih«  "LveatU"  on  Sainriigr  for  Enrppr. 

MR.  CEORCE  P.  KROCKMAN  ha*  mifiMtl  ««p«ripM)ld«M  of  ftie 
ladtaea.  Ala.,  cWctrfe  li|bt  plaai.  in  ordtr  in  to  to  Enanuda,  Lower  CaH- 
(afiila,  wfeani  be  irill  anptrinicad  the  baQdinR  of  a  power  pttat  Ml  wftut 
wwka.  Mr.  Brodoaan  aiipcriMciMM  Ibc  buildmg  of  the  Jadnan  plaait, 
jiid  was  its  '■uiXTinWKdMI  tilMt  It  W(«t  in  operation  in  1904. 

MK,  K.  I>,  SMITH,  gcaenl  •Bpcriamdent  of  the  St,  I>nuu  k  Norih, 
rf,i  Kai!wa>  ft'W|i:%n>,  which  U  a  part  1  f  i^i'  ^.TrK^nlt-y  intenirhan 
-  y.lein,  lia.  In^n  .-^i  ii-untcd  retier*}  miirs;itf'-^  1  i  '^i  i  li-x  rir  i'ville  Kle<, 
trie  Lighl  Coinpany,  the  pUal  recently  awiuiicrl  frims  the  local  company. 
W,  S.  Own  a.  awlUar  of  tbe  fnllrari  oonvnnp  kaa  baaa  appaintad  wpcr- 
imnideM  af  the  ptanL 

KB.  C.  A.  XISBST,  itt  aetMial  ptar*  iriA  tkt  Gnml  Iimadcaaept  An 
U«bl  Co.  and  bibdw  CKnual  Xanafir  at  tt«  Chu.  A.  Thaapaoa  Cow 

.N>w  Y"rk.  has  taken  charge  of  the  Kew  Yf.rtr  hewDcfa  M  the  Mnttder 
:lrLr::i  Sprineftrld.  Mans.,  nianufacton  t .  it  1  r.L  .mdescmt  lampa.  The 

IklutHter  Klevtric  O',  is  friri!in«tr  in  •e«'iiri:t>;  II  I-  of  Mr  Ni.^f, 

wnoae  ac<|uaintance  in  tt '■  t  it-it'tva;  1  r  M  1-  :i  ^t'y  cxii-n.nr  mi- 

MK,  J.  K.  FKirs  has  recmtty  jo)»ie<i  the  sclltiig  organization  of  th« 
.Mils  Chalmers  Corapany.  He  graduated  from  the  Royal  Tcdtak*!  C«ll«Hi 
Stuckkolm,  SweiteB,  tn  |S«S,  and  becaaic  cvniiovtml  wMl  the  Cetwnl  1U» 
ptwa*  CMnpmy  af  iktt  <itp.  Laiar  h*  caiipod  in  claeirieal  LKltratdag 
In  lba«  dtp  mi  duffaiK  a  peifod  of  lonr  yiata  t»t^  ant  MMBe  lBt|a 
ittatallatii.its.  (>n  cvaiing  t«  this  cnniry  he  became  connected  with  Weirt- 
inffbotisr.  t  horch.  Kerr  A  Co..  and  worked  on  the  Long  Island  Railroad 
electrification.  He  is  now  engaged  with  the  ,\lIi*-Ch»lmer5  Company  aa 
a  comfnercial  cnginerr.  hwatr.!  at  pfesent  at  the  Cittcinnati  works,  where 
^e  is  fainitiaming  himself  with  the  Bullock  apparatus  and  ntlntlf jcturing 
standards  brfcire  iotning  the  central  hca'i'ju.irler*  at  ^filwaukee, 

MH,  B,  S.  .IDS.SRI.VN  »»•  rrcentlv  elerte«l  ^,rr".v%-n\  of  (he  Marytao<f 
Telephone  <'ompany  in  •   Mr    P    Y    "r^  .  i.      1      i»  Ihe  time  that 

.Mr,  Jt.ssc]yn  went  to  Ualtitnurc  he  waa  general  manager  ai  the  Ulsiaa 
t  erminal  Rgilwaor  CeaipMqr  M  8I01U  Ciljr.  Iowa,  and  ia  iba  WM  hi*  ail 
roviable  rcpotaliaa  aa  a  atMedafal  aianiarr.  H«  wa*  bom  on  Febtvarp 
ps  «ajS.  at  UapwonK  IB.,  Utd  tntered  liilway  service  in  iirs  tieket 
Cicifc  Ha  lerved  In  a  dcrical  capacity  on  rarioin  Une«  uni  l  i'ji.  uhen 
he  becanac  general  manager  of  Ihe  Kaisvas  I'ily.  f>steola  A  Southr-n  Kail 
way.  'Hiis  rvdid  was  owned  hy  lion.  John  I.  Blair,  and  while  ir;ri.<fti:iK 
it  Mr-  Jossclyn  also  operated  various  coal  tnlitrs  and  1<boked  after  Bum- 
erous  farms  and  real  estate  Iwldlngs  belonging  to  Mr.  Blair.  He  ton- 
8tructe<l  4u  mMra  uf  railroiad  ibrougfa  the  braksa  of  the  Uaark  Muunt^na  in 
MItaaurl,  feimbig  •  catmeettoa  *i*  tbe  8t-  Lmita  and  San  Pnadiaa 
JIallvap,  and  wai  htomnnenlal  in  fbe  talc  at  Ibc  Rmtai  Olr,  Owegb 
aad  Southern  Railway  lo  Ihe  'Frisco  Unr.  In  Januny.  ilpp,  Mr.  Jea- 
a^ya  became  general  superintendent  of  the  Omaha  bad  9l  l.oui*  attd 
Omaha  and  Kansas  City  and  Kasterti  lines,  and  later  was  iemplaye<l  by 
Easirm  capitalists  as  a  railway  estpert  to  nsake  reporls  1  1  v.iri  iM.  :ir:  prr 
ties.  In  Fehrutiry.  1400,  he  was  appointed  nian.-iger  of  the  Kentucky  and 
Inilistia  Itrldgc  Kallr.iad  Company.  ,\  little  over  two  years  after  lalllni  tkt 
poaitiot)  be  was  scleclc.l  to  manage  the  Hudson  \'alley  Itallfaad.  J 


Obituarvt 

WP.  (TEORIIE  tt.  M.\CM1I.?  AN.  ..re.idrni  M  tbe  l,a  Cf..s«-  fiii"  i  Kl.r 
trie  ContpaiiV,  l-a  Crosse.  Wi*-.  died  at  his  home  in  that  city  Feb-  ta  of 
ttraeaiic  potsvntng.  Mr,  MacMillait  waa  6i  years  «(  age  at  tbe  Uiat  of 
Ilia  death. 
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HEATING  APPARATUS— The  Amirtctr  Blower  Compan:.  H.lroit, 
llldi.,  has  iMUcd  illaUTAtril  •.•-i  in  ii  tl  ^.a.ilaguc  Na.  iM>  -1-.  i. r t'-jmg 
"A  B  C"  hnling  iiiparatiu  for  th»  Iwn'  rin  inA  venliUtiun  .1  l  uviry 
and  public  buildinfi  sod  the  drjHng  of  m^l'ri.il^        .-II  km^v. 

HEATING  PLAhXtiw—W.  ii.  Scholi,  Mar.|.icHe  liiiliding,  Chicago, 
IN.,  hM  ifMgd  an  utMc  fMCir  dinetiiw  aMCMlM  «o  liM  Schott  «y*- 
iMw'fw  vcMnI  (MisB  kiMinf  pUnni.  iaolBdng  ibe  WtoMCd  cMiun, 
lM*«iMr  vMat  m4  tkt  mslnMd  wkimib  n«M  tgnlaa. 

KAILWAV  U!>«  MATERIAi:.— Tbc  ninuy  blotter  or  tta  C«b- 
^aI  Rloctri«  Co.  i!i  iUu4tr*in1  with  a  view  of  cAirnary  confttructtoOk  md 
is  intended  fur  directing  attentti>ii  to  this  coniit»n7'»  line  niatcTiat,  Idffrflt 
No.  is  devoted  to  steel  cutters  for  use  on  trolleir  wheels. 

LI(;ilTI.\(i  SPtCIALTlES.— KIrer  Xo.  jtyi  «i  the  GcncraJ  Electria 
CompAnjr,  Schenectaiiy,  N.  V..  »lio«s  a  cofn}ileie  line  of  fused  cilling 
resetlta  for  b»>th  »J5  and  jjo  volts.  Flyrr  N«.  ^lyj  ff  the  sait>e  coifi- 
pnjr  al**!*  witii  •eamln*  oatkt  Ixim<  far  ttuaii  pocket  asrltcbc*  aad  wall 

SWITCHBOAltB  INSTRUMENTS.- BallMla  Me.  ol  lb*  Go. 

eral  Electric  Company,  describes  i)r)>v  K  vi^ltroetcri  mil  iionelcr*  for  u«c 
on   switchboards.     These    Instruments    are   rnnalraclcd  Vn   Ihc  ThOHIMQ 

inclified.coil  principle  and  are  placed  in  heavy  cast-iron  eair*  to  prMact 
ll>cin  from  mechanKal  and  magitrtic  distitrbancey. 

ELEft/^tr  fW^  r:,i!,'r«<i?  N..  ir,  rt  ihe  Dirlil  il.niuf actufiog 
Colupa^iy  I  hr.ib' -Ji:!.  r1.  N.  ,1.  :  t;(;i:  bit ;  ;i: iun  d' ii  t.-  «itll  \cn- 
tilating    fans    for    direct-current   circuits.     lllnstrationt   and  detcripliona 

■ic  liwca  cdKoc  iMHk  dccirvUcr  fim,  eotaam  turn,  «lMINli«r  oolaom 
liMk  iMiivMMt  dMk  ItM,  wltrbw  baoih  Itm  tad  «MaiMr  Mlmui  (kiw^ 
ELECTRIC  HEATING  DEVICES.— BooUct  N«,  uM,  fNtnrir  NttM 
IroBi  tb(  G«Mr«l  Etcttrie  CoairiBT.  Scbtanudy.  N.  Y..  gin*  a 

prepared  descriptii>n  of  bouseltoIJ  electric  devices,  ioctisding  water  heat- 
ers, milk  warmers,  cereal  CiMikcrti.  coflfrc  |>er<:iiUtors.  cbafiug  disbca,  «lcc- 
trw  stoves,  frying  pans,  flat  irv.iis.  '-f^-rtrk-  t-)?:i*  Hgbtcrs  and  luminous 
radiators. 

DIRECT-CL'RKK.M'  UE.NKRATORS  — Kulltiin  .No.  63  of  the  Crochcr 
WktUW  (omrxnv  Ampere.  N.  }.,  gives  a  oinpku  and  dctail«4  Un  •! 
dbwiHiiincni  eugme  type  geixnMMi  iMnr  ia  We  or  dm  onier,  Tb*  butlo* 
■!■  giMi  th*  aaaM  at  the  cMi^itjr  aov  a^iaiiag  tbc  geaaatar,  Ihc 
ptacG  wliera  tbe  geacniBr  m  benig  wed  and  tMM  tke  i«ling  the 
mcbfiK. 

GAS  ENGINE  DRI\  KX  Al.TERXATfiRS^The  Croclier-Wli«tkr  Com- 
pany. ,^f^p.^fe,  X.  ?.,  uses  as  an  Illustration  for  its  litsl  MUartcrly  calrn- 
d;ii  li  t       ii  *  1  I  .1  4.000-I1W  C-VV  alternating-currrnt  gi-neralor-  Three 

of  ibe«e  tnachitirs,  whicb  are  aUlcd  to  be  Che  largcsa  gaa^agti»c«drivai 
altoMiMr*  «•«  baiil.  win  Mpfljp  danraigr  for  ail  of  (he  trollef  Ibwa  In 
Su  AaaiMBO  aad  tridaitr. 

THE  AITOK  KAcmHE  COMPAXY,  rat  tjbcrlr  atrcd,  Xcw  Yorll 
Citf.  bai  juit  baaed  ib  buHetin  Now  a  deaerlbbw  <M  t^nm  Mrmdhw 

machine,  which  carries  s|kM>U  tj%%  in,  at  a  stiecd  of  ^o  r«|p.al.  Tbe 
entire  muchilid  is  mosintrd  on  a  -^ifl  Kd  plate,  and  is  cqtupfied  dirilll||h. 
Otif  *-iTli,:itjt  gearing.  Kurtber  di-taiU  will  be  cheerfully  given  uflOfi  rt- 
q^i^t  i\  rt.r  company's  olBce. 

FAN  MOTORS.^Tbe  Emerson  Electric  Nfanufacturing  Cxicnpany.  Si, 
Laaiit  Ma,  bat  iaaued  aa  ealalogue  NL,  ^jm  an  illusltated  description  of 
Ibe  ifoft  Trojan  fan  for  alternating-currcDt  motors.  The-  iBotors  operate 
aa  Ibe  induction .  principle,  wiihotit  braibca  or  commtaion.  Eacb  piotoe 
ii  pfo\>detl  with  a  two  a|<r<-d  switch  wUcb  allon  tbc  brveie  frnoi  tb* 
fan  to  be  a«l justed  to  varying  rrquiretnenea. 

Kl.r.t  TRIi:  MIS'ING  MA(.  III.NKKY,— Biiltetiii  No.  11  of  the  .leilrejr 
^laniifarlurcng  <.>ini|i!iliy.  tVilumlms.  llhio.  rnri'nin*  n  i?ll  prepared  arti. 
elr  by  .Mr,  I-'.  L.  Sessions,  on  "The  .Xjtplit  .11 1.  n.  ,  •  K  .  ,1-  ,-ity  to  Minintr  ' 
Tbc  arlkle  it  proiuacly  illusiraieii,  tiuuK-ruus  views  heing  gima  of  elec 
Hie  leeeiMtivt*  to  itrrteth  electric  coal  railuig  machines.  ciMrte  pwniw, 
etoCtria  bidtU,  dcctrie  driUa,  electric  geiMrMlng  e>|iiipntenta  Md  awiMb- 
boagd^ 

HICII-roKS<,I  RK  llMlWEkS  1.  the  title  ..f  llullelili  No.'  1*7  •!  tlw 
S(tir1?^ant  (  m..  <t^  Itoston.  Mass  In  conHensetl  form  it  prMcnn  llic 
essrntial  features  t.f  tlilt  type  ol  r.nary  *.r  Hl^  culled  positives  bl^A»cr, 
lahulatctt  the  proper  aires  reiiuiTt-.:l  for  diff.-renl  capoettir..  of  ftmndry  cupa- 

In.  give*  lb«  pftaeipal  .litiirn  of  bon'aontal  and  vertical  typr>  aatl 

ilbutralef  aaetbada  of  tiriving  Uy  dirccKoiUMCIcil  Slitnrvant  motors  ,in<l 

ELECT tttCAL  dPECTiALTlEB.— Catalogue  He,  |*  of  Pass  h  iicyiiuiur, 
Seltray,  K*.  Y.,  eltarlr  and  CMiqitriieMlnhr  lHaurMca  a  eooipWiie  Hne 
*{  dtttfieal  (Vecbllie*  fai  wbich  llie  raajor  inioliliiiB  laMcrW  I*  verettain. 

All  unnece»<.iry  He*criplive  mnffcr  li.is  het-n  eliminalr'!,  but  tbe  device* 
are  welt  illiiHlriite.l  and  much  tiifnrmiit(..n  is  given  concerning  tliem. 
Price  list  No.  8j.  of  the  same  c-inpanv,  vhowa  Ilie  rales  at  which  t^""  -^^e- 
cisllics  may  be  p.ir(hj«r<t 

COAI.  HANDLING  MAClll.'iflKV.  PafspNIri  No.  i>«i  of  the  >. .  W 
HaM  Cemfaityi  WrN  N««  Briabloit,  N*w  Vatfc.  ic  iaaaiid  «•  an  intro 
dacllen  to  tbe  general  late  of  aiadiinery  nianafaetmied  by  lbl«  n^iriviny. 
Although  the  pMnfililet  is  nf  vest  pocket  (t/r  and  «fift«isis  of  only  J4 
p.igex  It  .•.•ntaina  illuvtrative  aivil  f|#-M;ripitv(  matter  rctaling  to  almost 
all  types  of  coal  handUisg  ■■idiiaen'  and  auailiarr  devicea  in  addUioD  to 
iodattrtal  raUwoyg  and  dettrie  loeoiaorives. 


TELEGRAPH  COUK.— F.  U.  Badt  &  Co..  1504  Monadnocle  Block. 
Chicago,  have  issued  a  concise  pocket  telegraph  twde  if-bich  will  doubUeai 
be  welcome  to  the  electrical  profession  and  trade  in  general,  as  most  of 
the  codes  now  ta  catsitcoce  arc  cither  too  bulky  or  do  not  meet  neceaarir 
triiuireiBcnta.  Eadt  e*d*  wont  canMin*  at  Icait  i*c  «erd(>  Md  aae  la 
•elected  thai  an  mer  in  en*  fciMr  will  MMiiMr  Mt  mim  lb*  mid 
aitinMillciU*. 

CURVe-DRAWIXC  INSTRtTMENTS.— An  Winttated  btoHer  ««e*M)r 

received  from  the  General  Electric  Company,  Schenectady.  N.  Y..  ahowa  a 
record  made  by  a  curs-e  drawing  voltmeter  in  addition  to  view  of  tbe 
instrument  itself.  This  line  of  curve  drawing  inatrumesit  include*  am- 
meters, votroieleTS,  single-phase  and  polyphase  wallmelers.  Theae  in. 
atruincnts  have  high  turiiue  with  minimum  friction  and  are  unaffected  by 
Stray  niagncttc  tielda. 

TXANiiFUKMEKS.— The  February  bulletin  of  the  Piuabuig  Iraaa' 
fafwr  Comrciv,  HMabari;  Pa.,  gi***'  an  illialiatcd  d«loi|di»  «l  tuf 
aici*  oaed  for  atmealing  tbe  duet  aled  core*  of  nMbinv  tnaaf*iwra. 

The  furnaces  are  tired  with  natural  gas  through  btgh.power  Buasea 
burners.  The  February  calendar  of  tbia  company  i*  one  of  the  prellleai 
of  an  cxcctdiagly  b*«ttUal  Una  •(  aeatbljr  roaiadtr*  wUcb  lb*  CMa- 
«MOr  linda  ta  to  IrtMdi. 

OIL  SWJTCIIF.S  AND  LIRCUIT  BREAKERS.— Bulletin  No.  7  of 
the  llartiiLan  Cireuti  Breaker  Company.  Obio,  describes  and  illuttrateo 
oil  switches  and  circuit  breakers  for  high  potential  circuits.  TIt'  '*.  ivilcbet 
are  designed  for  single  phase,  two  phase  and  three  phase  sy  ir-n:!  an'i  for 
any  voUage  or  capacity.  X'iewa  arc  given  of  finglcthrow  and  double* 
tbrew,  th(*»  lalo  awhitaa  and  of  rcatoM  cenmUcd  eH  dfwil  btcalmi 
tor  peleMid  at  4Si«**  MM*. 

INCAKDESCENT  LAMP&— The  Budie}*  Electric  Cominttr.  Cleveland, 
Obio,  hat  laMcd  a  Mrifciag  folder  entitled  "Ondcr  ibc  Gotei  of  Babyloa." 
Th*  fddn  natdai  a  w«n«i«e«ittd  illiMFalton  of  andeal  BMbrlon,  beneaib 
wbidi  is  a  art  of  a  modem  "Backejpc"  lamp.    After  giving  a  tasird  {ftc. 

tnre  of  the  ^ie^e  of  Babylon,  ilte  descrlptioit  ri.nrh..te*  aa  follows:  ".\nd, 

the  wirL.  niy^ti-nous  band-writing  appear:,:  ..^i  'li'-  >':i!Ii-3nd  there 
arose  llir  ^.  ir,l^  which  have  been  echoed  thr*Mj.i:i  iiii  n-  ilriirr  Kuy  Buck- 
eye," " 

FEED-WATER  HKATKR.S.— i  aialogiM  No.  6  of  the  Alberger  Coo- 
d«Mtr  CMWUty.  »S  Lilierty  Sireel.  Mtw  Varib  k  dnMid  w  WUmmKM 
feed^ller  keaters,  expansion  jdnl*.  bctt  cxlrtcter*  UMi  air  eaolcn.  The 
\\'ainwright  ^' I- ^ --r  r.  j  >a heater  »  proriilrd  with  corrugated  tubea  which 
disturb  tbe  tc-t-d  ^\.itt-.'  and  give  to  it  a  tumbling  raotioa,  constantly 
bringing  ftnb  panicle*  im*  aeaim  *iab  the  w«ll*  of  Ik*  Uib*  and 
tbcrebr  liWMiihig  <b*  twndncHMi  af  Mtt  IbrNgb  M*  iMIil  M  (h« 
water, 

VENTIE.KTINC  FANS.  The  .\merican  Blower  Company.  Detroiu 
MiicU..  haa  IwueU  au  •llustraieii  drcsilar  dnignatcd  as  "luliiiaturc  No.  67," 
whidi  deda  niib  diK  -mitShtiim  tbn.  AjMug  tb*  view*  are  (eactnl 
■bowing  eonipaei  cqnipocnt.  e*di  coniiclbig  of  m  cleetric  motor  dlrvcl 

Cnniiev'teil  to  tbe  thaft  of  the  fan.  One  of  tile  illustrations  ahows  the 
motor  placed  upon  a  substantial  base,  the  guard  of  the  fan  being  mounted 
on  the  frame  of  the  motor,  resulting  in  a  combination  01  exceptional 
rigldily  and  comtiactnefs. 

THE  SriK  INl.  or  WIRE  ROPE.— The  John  .\.  RocWinn's  Son* 
Comp^iy.  Irriii  m.  N.  J-,  has  iuued  an  catremdy  well-prepa.-rrt  :',-iniphIt  t, 
presenting  a  dvKriptiiMi  of  the  method  of  wirt-rope  i^lking  aa  cmpJoyrd 
in  its  shops.  TiM  instructions  are  ii  1  iiinjiinlcd  niib  IHnstrations  from 
photographs  takes  during  tbe  splicing  of  a  ■■■■  iaiili  diimeter  regular  lay 
rope,  Willi  sl«  strands  and  *  hcnty  center.  TU*  ywnrUct,  wMfb  nay  bo 
•MafaHd  upon  reqnesi,  ihanM  jwoire  el  modi  vikie  ta  aay  bn«taf  le  4**t 
wHb  lb*  sfUdng  of  »ira  npc 

HYDitAUUC  JACKS.-4:ildegue  Ko.  SI  Of  tbe  WalMlvSltOnitn  CiMn. 

psnv,  46  Hey  Street,  New  York,  i*  a  91  page  publication  relating  to  hy. 
>i:-r-ili,e  Jacks.  Tlie  head  and  interior  tube  or  ram  of  the  jack  form  a 
reservoir  from  which  the  filling  tlows  to  llie  pumps,  and  to  whicii  it  la 
ratumed  l«  lowering.  From  the  liump  11  i»  forced,  hy  ilie  downward 
•Imbc  ef  the  piston.  paM .  lbs  lower  valve  into  (he  cyliiidcr,  and  thta 
bdng  d«<ed  at  tbe  botMni,  Ibe  ran  riM*  to  diew  apace  for  the  walev. 
The  oaialogiie  b  well  illUBtralcd  thraogboot 

IIKW  V  IICTV  KN<;iNK— The  hi-.lvv  .Inly  hi.rn'.ntal  engines  manufac- 
tured by  AlUs-Chaimers  Company  n^y  be  s<evn  in  operation  in  so  malty 
fsaWlc  and  «riMM  p*«ftr  plant*  that  few  «be  d««iie  t*  tovMiigaie  tiwi* 
coulraeden  awd  ha**  i«teur»e  le  *  de«crl)i(lv*  biill«tbi.  One,  bewerar,  to 

fcluprily  t.i  he  issued  for  ibr  convi-nicnce  .-.f  pro«f<rrtve  custotrHTS,  and 
thii  will  naturally  embody  the  latest  features  iif  design.  The  bultrlin  will 
appeal  not  only  to  mj-iT  i  f  ^  in  chorgc  of  power  pUnO,  Iwt  *l*0  tO  tb* 
..wnrrn  who  may  -I  't  |i  ".    r  tuch  tnformataim  coaMminf  "Iccbnicnl  dolalla 

of  i.pcration,  yet  can  understand  '"results." 

Oil,  .\S  M'El..  (  has.  C.  Moorr  ii  to,  ^i  Vtr-i  Street.  San  l-'raa- 
ct.i.i,  Cv,,  lias  i"9tif-d  ai  a  lrc:ut'*e  "'tin  tin-  Economy  of  Steam  Power  n.mfs 
I 'img  Oil  Fuel."  reprints  of  articles  which  appeared  in  the  Jon'^.:f  ct 
/;/c.liinry,  I'l/ttfr  anii  Caj.  The  dr*w,ttpti^c  ttuirter  is  accompantecl  by 
twrnty  tahio  dciilinB  with  such  factors  as  cost  of  labor  per  kw-hour,  cost 
cf  plant  per  kilowatt,  etc.  The  piihlicaiion  ahimM  prove  aatrcaidy  vabiabt* 
at  A  convenient  releroKe  lor  any  «M  h»(rntt<il  In  dl  aa^dd.  Tbe 
pns^iIlililies  whidi  lie  in  the  use  of  oil  for  this  parpoae  vr0l  be  CMenclntcd 
when  it  ia  Intwsrn  that  a  barrel  of  wl  trbtdi  ceMdn*  d,f  KhM*  B.tH.  mmy 
be  p«r(fa**rd  for  {rem  *•  <(nl*  to  li.soi 
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rRICKS  or  « Itl'I'KK.— An  inUrotiug  liNl*  fohkr  llM  |in<  bccB 
inucd  by  she  Wire  l>  Trlcpfaoiie  Coib|»»x  «{  AaMlkl,  KoB*,  N.  Y.. 
^viag  the  owntUr  •««>•(«  priee  of  copfcr  frma  iHjl  I*  ifti,  Tim 
fclfkcM  price  rcMbed  wu  19  cent*  per  peumi  in  i«o{,  vkil*  thi  Ivwert 

price  w»j         (fMH  |iCT  pound  in  iSw, 

ALTERNATING  LURUENT  GENEIWTOKS  -  Whilr  ditccKonnecled 
altcrr)»i<>!!^  1  ■.  f  "uigily  iJi»t>lacTd  belled  niacliiiHt  in  modern  power  eti- 
lionii,  ti  ' '  .11  -11^11/  jitaccA,  particularly  in  comparatively  small  tn»laJla- 
lions,  where  l*:l«d  units  are  called  for.  Belled  machmrs  are  eaaily  con- 
nect«l  to  tlie  rKivlinii  RCMircc  vl  ju<*et,  as  for  example,  a  lire  shaft  used 
for  drivinc  other  makhioer^;  and  for  these  insullationa  M  Iraacr  eiac  Ihcy 
arr  tower  ia  trat  «Mt  MM  direct  mmmmA  appentu*.  The  Birilocfc  a» 
chtaM  <«icrlb*d  in  •  kOMit  Jim  iwaed  hp  <he  Alli»GhdiMn  Cmhpwk 
•r  lllhandwet  m  aitapled  t*  a  «Me  nofC  M  mttpiiiL 

THE  VmCLE  EOUIPUENT.  CO.,  Lent  Magd  City.  H.  Y,.  maiiu- 
fiicuimr  ftf  ttutonMibrlts  for  alt  pnT^vftup^  has  just  issuei!  n  Trfy  lT"t'f,.imc 
oMi  i.n  fguc  dcsoted  to  its  ^ ,j<- li.i I:  ^   -electric  vehivk--    iH  iIkm;  for 

indualrial  tiae-s  atone  It  has  enable  not  far  abort  of  a  tbousar»d  in  tbe  last 
four  or  five  yeart,  and  the  demand  (lows  all  tbe  liiBe.  The  induitrr 
ileaerres  to  be  fotterrd  by  the  central  staliOOt  a*  a  B««  IcM  Of  Current 
supply,  and  tbis  is  seen  by  some  of  tlirm  alcCtdgTs  MttWp  Hm  MmT  YMfc 
iidijon  Company,  uhich  employs  50  in  tta  owr*  fleiTlcaw  The  ViUsSV 
Kquii^nseat  Company  in  this  catalogue  illustrates  a  .^eat  malty  typa^  wud 
HtuHf*  a  niiniher  of  testimonial*,  showing  how  eSicient,  cndurtnlf  add 
rconinnical  llic  rlcciric  vehicle  really  i*  when  properly  built. 

VARIAHLE  SI'EEl)  MOTORS.  -  In  bulletin  .No.  44J0  of  the  General 
Klccuic  axe  sJwad  two  curves  illustrating  tbe  cuttiag  apcctia  used 

and  the  time  revi^Kd  t»  lace  a  pa-Jn.  caal4r««»  diw  irtntt  tbe  Jathc  oas 
driven  bp  an  dedfle  mater  with  Md  control  and  when  drtveit  bp  belt 
from  A  counter  shaft.  re*tieclive1y.  The  elcctrically-drivrn  lixil  accom- 
plished tbe  work  in  53  per  cent,  of  the  time  rei)uired  for  tfar  father  tool. 
These  teats  iit?!icitp  Ih-i^  f>nr  man  Of^sersting  a  lathe  driven  by  an  electric 
nigtor    of    titt;    •.  :tr :  ..I  1.  -]  '  <  !     'y;ir-     :  .ri      ly    atlmMt    llle    «.*mc    .linount  of 

work  in  Ibc  same  iimc  a^  two  men  opcraJtiog  two  Ulbrs  driven  UuDUEh 
attppedoae  fnfepi'  Thia  boilctiB  danha  a  aonphle  Uaa  *t  Tariahle> 
fpMd  iiHtwi  for  ma  with  naiehiiie  toolat  and  *bo«a  ntnaeroiit  illmtiw 

tioTTs  of  ihe  molcrs  and  their  controUcrs.  Flyer  Xo.  .1171  of  the  same 
conj(-ir.  I-  devoted  to  st-ecd-cootrollmg  rhci'iMat?*  lor  uw  with  variable- 
spccd  thuut  tt  coiiipvantl  wannd  nnHota,  particutafly  adapted  far  uK 
with  mdtdia  ^lituy 


/it^s  of  th€  Trtuie, 

THE  CANADIAN  (iENF.RAI.  ELECTRIC  COMI'ANY,  of  Toronlo. 
is  pUiining  to  Iniild  a  plant  ut  Ko».>.l.tni),  II.  C.  for  niantifacliirinK  dec- 
trtcal  supplks. 

THE  EWINC-MKRKLE  ELECTRIC  C0M1".\NY.  of  St  Lmiia,  Mo,. 
hci!»  hied  a  ^1alen>r^t  iivcrr.-isire  ili  car>iial  stock  fraai  tjfl^oo  la  txja^paaL 
tine  half  of  the  increase  has  been  paid  in. 

THE  ItAY  STATE  L.NMH  CO.Mi'ANy.  of  Danvers,  Mass.  veij  n.u;, 
ally  is  satisfied  with  its  Ituaiiess  during  ig^is.  sincr  the  increase  ov>r  i  .1-. « 
was  aearlp  70  per  cent,  while  the  present  outlook  is  equally  encour-.^  -i^ 

NATIONAL'ACME  MFG.  CO,  baa  taken  new  qturlcri  Un  its  oflicea  and 

StrMta.  CbkaMi  wMi  elleea  at  $C  Wcm  Waabfawiaa  Street  A  taift 
MDcii  win  ba  canried.  * 


I>OSS£KT  «  CO.  iMoefwtnrct*  of  vir*  mm!  a«ber 
have  leeved  te  iMr  atm  factarp  and  cOaea  at  a4a  Wcat  Perlr4Nt  Street. 
New  Yert  Utp,  where  they  wiU  eajey  larflar  fidUtiee,  and  ■wUi  iaeraia* 
tbeir  proddcdofl.  btlof  tbna  cneUed  to  aulie  prenqM  ddieeiiea  of  «U  neli 

■pparatDs. 

MOORE  Tl'BES,— The  Moore  Electrical  Company  baa  issued  a  new  and 
r<>i**d  edition  of  if*  l*^>r.Vl»-t  ,ji  ^acuur^  tube  lightinR  by  the  system  of 
Xfr.  O.  M.  Moore.  H  i-.  111  .  nor  hafc  he<-n  slomly  and  steadily  pushing  hl« 
way  and  now  has  ovet  a  ti^\^usand  feet  or  more  of  tubes  in  cnmittercial  tiae 
•'and  miles  in  imnwdiate  prcwpict." 

TlHi  TKLMULLL  lU-tCTKlC  MAXUFACTURINO  OOUPANY. 
PhinvUii^  CeiHk,  new  hea  it>  eoaHnodkma  and  taedatn  laaleqr  in  feU 
opeietlBn.  Hie  (lOwth  vf  tbe  eoneera.  which  neeeMiiand  a  laner  aed 
lietWr  ci|a(p|ied  plant,  has  1>e«ii  rapid  and  substantial. 

THE  BRVAKT  ELEtnRIc  COMI'AXY.  of  llridgi port.  Conn.,  has 
.^mardrd  ilir  c  nitact  for  the  rrc<.ii<in  of  a  tt},«««  tddUian  la  its  plant. 
The  btrtul'iir  nil)  U  of  b.'ich.  three  iluriet  hiCh,  wUh  tetCmcM.  (•«  ItJ 
fl.,   and    will    br  elccltic;illy  CiU'.r'V^. 

THE  DIKK;    M  .    I  :  .1  II  ■  >  >  I'.ll'.V.S Y  bj»  rcceiiily  Ua^d  the 

entire  butldiug  at  ij><s  Ka^n  i^trert,  i'hiladelpbia,  l^a..  for  use  as  a  wuc- 

wi  •  Mik  me  canvlate  aieab  ^  awariwi  el  ail  Mnda  trill  be 
The  laz«e  iaanMc  ef  the  btHfeaaa  ef  Ac  TOladdpbia  ettie  ef 
■a  aada  (bia  aetimi  neeowjr.  The  eKea  ttOI  rcoaiaa  tt 
»ip  FPbcrt  Street. 

ELBCnlC  MOftACE  BATTERY  CO— Va  ate  adviaed  1v  the  Badiie 
Sier*-^  Battery  Canpenr  ef  lltilaildphlt.  with  retard  to  tbe  nccnt  dab- 

orale  dtsCflplMMt  ia  twr  pagca  of  the  erjuipmcnt  of  the  Public  ServScc  Cot- 
poration  of  New  Jer^y,  that  the  ^,00  amp.  battery  at  Oraiifte  for  railroad 
feed  is  of  iti  con-tructioii.  jt!»  v»flt  a*  tlic  7f>o-amp.  battery  at  Paterson  for 
Incandetccnl  i'lghtinii  ier\ici-;  and  tlir  i .non-anii..  5.>.j  v..lt  power  tailery  at 
Mecbanica  Sticct.    Thrse  urrv  all  made  and  iliMJillrd  by  the  company. 

CENERATl.Ntj  SETS  arc  now  manufaclimd  by  llic  H.  V.  Slurtcvaat 
Co-,  Uotton,  Mass.,  itt  a  line  i>l  jii  sitce  rongiuK  liom  j  lu  ii)o.«oo  lew,  di- 
rttt  ceeM«*ed,  The  vertioil  lueia  twitjeiiwd  e«||iiM»  wet*  d«a%"cd  la  neei 
the  ri|M  ifieeiSealionalof  the  U.  S.  Navy  Pepartaimit.  wbleb  la  tbe  caa* 

(if  the  100  k»  .Icniand  a  consumption  of  j  1  pounds  -^rr  kvr  hour.  These  m 
gine-*.  av  uril  .i*  fht-  vertical  and  horizontal  sirt^i  ir-  i  uj;-fM-!,  arc  entirely 
encloK-d.  proviiied  with  forced  b.ihrication  and  watershed  ^rtitittna,  TM 
griii-ratori.  are  multi  polar,  capai  I-  :  (  -i-riiuL:  ■  .Iper  cent  mor.i^-.r.:;  y  1  ■.i'r- 
ioad  and  per  cent  exct-**  foi  i ..  .1  L.mi*  witiitiut  sparkine  or  usiju^  hcat- 
inc.    '1  he  Mnalli-r  sites  01  itu;-.  arc  adapted  to  service  as  bOti*ter«. 

THE  U^■DER-F^■^■!^  L~10KI  k-  i)Mi'.\NY  of  America,  ernera!  offices, 
ChkratfO,  annt'i:tii  r .  lUi-  ili:-  !iri-.  3f  tbe  present  month  of  its  New 

York  olhcc,  Mr.  B.  S.  Ijichlan.  manater,  at  sjo  Booting  Green  UuUdiog. 
n  Beaadway.  Aa  the  yitrthaaiiw  dtjuHmwIa  ef  en  nup  laiae  eaaemia 
emttalKiW  ptaats  in  variiraa  parte  n(  the  eenatty  have  tbtir  btad^narMrt 
Iti  Nevi  York  City,  and  because  of  lite  large  number  of  consulting  er  ad' 
visina  enirincrr«  prectlcing  in  New  York,  it  is  absolutely  necessary  tlMt  bt- 
T^i^^#-*  fr-'tn  this  section  should  have  1 1  <  ^>f.;i!  ani-ntion  of  a  rei»r«- 
-:^-u.r:M.    Vrex-itTus  to  coming  with  the  ccmp.ii      Mr-  was  con- 

ni-cted  with  the  purchasing  department  ot  tiae  .American  Con  Company,  and 
<-ii{o>s  a  large  acquaintance  among  ptircbasing  oiiicinl-,  grncrally,  as  well 
as  the  ciigmtctmg  piofctMon.  It  is  expexied  thai  ilr.  L^hlan  wilt  re- 
ceive the  aame  ceaddamtlMi  ttpen'  re>«t>try  Is  hia  farmer  Md.  ai  wiien 
leaUnc  alhtf  Dm  Vadcr-Feed  Steftcr  Cempanp^  inieieab  aa  aiaiMCcr  «t 
lea  former  oAea  la 
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UNITED  STATBS  PATENTS  ISSf  Et)  EEIlRLrVRV 
tCendacted  " 
tie,  " 


Hidacted  bp  Roaenhana  *  Slnekbritiic^fat.  Aitya.,  lae  Kaaaan  ; 
,18*.  TELEGRAFU  KEYj JVDIiam  O.  Coffe,  UevalaBd.  O.  . 
Jan.  ti,  IM4.  m  tuttt  m  faaiStaia  the  teeaawlwlan  of  M. 
laianasa  the  ealMltte  Mhaa  «iaa  el  a  IMM  aendtdam  eihraiini 


the  ( 

  Tbe   

wbinebr.  >t.«P  vibrele  «e  traasadt  den^  er  b*  held  ta 


St-  N.y.) 

App.  filed 
.-_  _      [orse  code 
tribruing  tietween 
~  ■  W  •  lever 


tia.l«4.  IHERM.M.  PROTECTOR  AND  AI.j\RM;  Frank  n   Cr«k,  Chi 


_  taiat  arrtMcr  haviDC  the  inual  loaced  carbon  blocks,  and  having 
wring  btarea  enaaiaad  thtrawilh  wiich  tcad  u  r^arate  aad  braat 
the  dreuit.  bat  awicb  are  neroMiUy  beM  taiatbtc  hp  the  aiaal  Ocraial 


CaM  111-  -^PP.  I'leil  Her.  iK.  moj.  .\  coinhinrd  thermal  protector  and 
Ijghtl'  --      .  ■ 

•  ij.tjfi  .\PPARATUS  FOU  MF.ASURI.VG  EI.KCTRIC  RKSISTANIES; 
>>dney  Evershcd,  Streatlry,  Enf(.  App.  hli^l  Fcli.  jj,  1904.  A  r« 
sLslance  bux,  includiiic  a  K^^rutor  anil  a  poiiiciilnr  (onzi  o£  wit 
meter  which  **  nut  inflitmcri]  by  the  tiny  field  uf  the  g<-nprnuiri  For 
iMft  fwrrioAr  (he  vottmrlrr  in<^lu<tr4  two  MtrctaLly  arranfrrd  ntowsWe 
coils  both  of  vhich  Tibratc  m  a  venr  cirong  DcritMiiiciit  fiew. 

»I7,23«.  JACK  (  ORD  DISTRIBUTE:  Benno  S«t«niMii»  BvUm,  fier. 
Bttfljr.  App.  filc4  Not.  i6w  t««s.  Dttiih  of  ■  diilrib«1ioii  Mvllehtowd 
of  ft  Kicjibotvf  fxchartsf. 

So.aTO.  AUTOMATIC  h-^NV  STOP;  Nathaniel  C-  I-<Klir.  Satem. 
M»«s,  Am.  hied  .  1 i.^jj.  An  arnit>((f?mrnt  for  ctomng  ait 
eaginr  tnrMtle  hj  ar^  cEc^it  ti^Aliyuprrtitcrl  trn>.  A  form  of  aec41c 
vaWe  i«  •pring'tensioncd  to  o)icii  n  pufingt-  UhiiHl  ;i  pistt^n  wUek  €{• 
fcctt  the  eloMDf^  of  the  eaiciiie  vaUe.  but  iltr  not-iUf  valvr  n^aOMf 
ctmstraincd  ftgaiii»t  such  movcfnctU  by  nn  electro  maftneC- 

Si3,aB7.   TEST  CLAMP:  Thc-  i        ■  t  liicngo.  III.    App.  filr^t  Dec. 

If.   T904.     A  clamp  ii>r  Irin,"  r;  -  1;    ..<.nnectin(E  a  niimlK'f  of  wirrx  »if 


Oini-  pHrtiIki  fftci^i. 


Ihe  vim  fcetvMH 


Hus^tj.  ELF.CfRir  RAIUVAY  SlGNAUNG  SYSTKNJ;  Charles  Mit 
chrll  and  Hairry  Milltitgrr.  East  St.  l/Mja*  111.  A|»]i.  fiWd  Auk  ^• 
190^  OetaQs  of  a  siinal  ayMm  {iic9iidjnr  MflupHores  proviM  wiih 
a  «MClil  iwm  «f  «fleciMf4e  «Bd  evMn,  incMe*  a.  tnln  mvm  for 
Mttuif  tM  air  bnlhr*  on  Hie  trwn  m  cue  the  dgnil  b  disrevvM. 

8ij.4.i6.  SYSTEM  OF  CAL1IIKATIN<;  KKCORIU.NG  WATl'-HOLR 
METERS;  UuurI«s  P.  .M(?rTiM»ji.  .\cw*rk,  N  J.  App.  filed  June  17, 
11^)5.  A  syMciii  of  cilihrMltna  a  viatt  )i4i-.ir  mrlf-r  which  cofUist*  In  pro- 
viiltnir  a  (tlAndard  meter  «h(»c  ^Id.  coiU  ar«  in  circuit  «itlk  «acii 
Qihrr  oiut  in  circuit  with  the  mains  Ica^UnK  from  the  source  to  the 
load,  a  potential  circuit  f<)r  the  vi:iii<).it<l  ninrr  and  the  mrirr  to  b< 
r.i^        liu-  r:i;.i:i.,   .1  nd  «  h« itcU  inicf  f-.i s rt:  'n  tit*-  porrmi.»l 


lC9t('d  U- 
eitciiit 


^1 


II" 


[UMgnei.  lilt 
respect  tt» 


:  I  LLl  1  HOM  Af.NF.T:  Hcin;Afiii  G.  l*:ipe.  New 
A)  .t.  lalrti  M«>  I?.  HK'4-  A  U-ahaped  ntAtrnft.  ttie  »«• 
•  i.i.li  >  :tn  he  rcKuIntcil-  Each  lev  con«i«i!i  of  an  ironclad 
cesuiai  pole  of  which  can  be  aa\ancftl  or  feir»rtrd  with 
the  oiitaiue  rim  casinir. 
1112.401.  TEI.EPIIONK  SWITCH  PI.Ld  ME(  ll>\[>Nf.  A!  1;  I  •  Ik-:. 
Pasiiaic.  N.  J.  Apf).  filed  Nov.  jj,  1904.  .\  snitch  pluif  mechaniun 
UnvirtR  a  pluit  at  itv  conu'.^1  end  and  a  ii'^  i  ^|  riny  IuivIhk  a  FKirtictt 
dispd^rtl  in  the  y*lh  of  and  »;>'n«iiruetexi  n  t  iK-iki-  naid  |^ur  fricliuniillr 
when  the  **me  u  moved  in  one  dircc':.  ji,  and  let  act  apon  the  conical 
end  of  aatd  plu^  to  complete  it?  n  t  nn  n-  jvement. 
ftl».S«4  PRIMARY  TtAITRRY;  ti  .  It-  i  r.«:kwMid  and  fleorte  A. 
I.titt,  Nc«  York,  N.  Y.  App.  filed  July  1$.  1Q04.  A  battery  eMMCnt 
comprisinff  a  perforated  retainer  containinK  1  drpulariicf  ml  kOvng  O 
l^iitdtrr  ftoTuble  in  battcrv  li'iuid  f<>r  inr%-mliti|{  sndl  JefWllrlMr  CnttBI 
r»MinK  itirough  ihr  prrivrsliun«  to  ihe  rculncr. 
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«>i.<;ns  TKIMARV  IIVTTKRV:  Ciifirln  E.  LDckwood  ani  C^niflc  A. 
Lu!i,  Ntw  Vurk,  N  ^  Ai'i>.  filed  July  i6,  I«a4.  A  biltery  coo- 
|>fitiii|  «  li<|u>d  I>'>li1>nii  jur,  a  (wrlontTd  tdliacr  liiereifl,  ■  dMolarlaW 
III  ibe  rcitinrr.  •  iinc  li«<«Ma  Ik*  rctiiiMr  Mid  tb*  mrii  •(  lit  in.  • 
canuk  Mlation  in  die  |af  ^  «  tiadtr  *MIM  to  dw  Will  «f  IM 
rrtsinrr.  clonnr  the  periorations  therrin,  »»  Wnuer  beiiw  lolulile  in 
wiliitmri  an'1  »if  .1  rhjTacIrr  ti>  ntvt  malrrially  effect  tne  etectriod 
efficiency  of  iht  ti;lltrr>. 

MKUHJl)  OV  kKC  f:l\  IM;  l  LLEUK.M'HIC  signals;  StepiM 
I>.  Field,  SiockhrUlfe,  MaM.    Ap)<.  lilcil  June  10,  1905.    A  univw* 

In 


Apii.  tiled  June  10, 
for  s>'otbni<  »irrle-u  ne*Mgea. 


wily  tuned  receiver 

able  to  pick  u|»  wirele«»  DieaaaRea  wbkh  arc  tuned  to  any  Mrticuur 
fin|iMBC]r,  wbttcvvr  thai  (i«i|i>encr  may  be,  patentee  prorion  a  oir- 
«<i»iiicil  vlbraier  wblcli  reoctvc*  tkf  Inputaaa  fnm  the  detector  circuit. 


irtieular 


he  vArilw  ii  m»t»  to  «MlfaiiM  ia  Hw 

^t,  Fronec.    Appt  filed 
ciecia  br  the  wcakape 
d  bjr  a  Ungid  ariL  Mia 
effective  M  bamMMlir 


tbe  awcbanieal  vibrator  aa  meana  by  wbicb  il*  periodicity 
ehaiMiinff  m  iImii  it  i*  bound  to.  '  ' 

menkaiceft  durinK  m*iii<-  jioriion 
wnanet  occur*  in  ihi>  way.  the 
IHirticular  rcaonatinf  relation. 

aiJ.s6t.  OVERHEAD  IJNE:  Emile  Giraud.  Par(iL  France.  Ap|K 
Oct*  il,  1903*    In  order  to  avoid  dcttnictive  eVecta  ' 
of  a  aiflh  pottnlial  wire,  tlie  latter  is  supported  ^ 
mavciaeat  of  wUch  wlien  the  irire  breaks  i>  e 
(round  Ibe  conductor  or  cunnecl  il  to  another  circuit. 

tij.trj.  At'TOMonil  F  Ilrmn.u  Um(..  I.ynii.  Ma<-i,  App  f,Ici!  Tjre 
9,  1'>'i4.  .\  (-i  v^  k  (-  ;i  -  I  ulr  inMlui-  *lirrt  Mirh  ;l  »;'rv*i.il  >rr;ii1|tr 
nwn?    ^'i    il'-flrrrrilul    jrJii:ia  timing    the    wtue,    iiiclutl  tiR  Ii*m 

fprocket  cliainii  respectlveljr  cuunected  ti>  an  cnjfine  ami  root  jr  E  i 

a  generator.  The  relation  11  such  that  the  itencTator  alv»<.rbi  the  r'irrs» 
on  down  grades,  ainl  a  slttragr  battery  a^*ists  by  driving  the  nmtor 
on  hills,  etc. 

•  ir.to-  KAILWAV  TK  Al  KIi  (  I  )S  t  H( iL  -'V S  I  K M  ;  W -.lliam  Kowe.  Mar 
VickTille.  N.  ^.  W.,  Atnlra^n,  A|is..  hle4  ^>h-  -'l.  19..C.  A  b|.H;k 
aignat   ♦v^.tmt.   mclit.Unii   miilic!  n  1  ii«   *.iie  tra^k    l>y    liirari*  nf 

«hicb  tiie  \ar>oii»  tenui-h^'-'e  ^Lpital*  are  ^|^'(Ta•e^l.  ai:tl  tpiear.i;<hx 
cofninuiucatioa  bad  with  the  various  stations  along  the  route  under 


•ig^.  INDUCnOK  COILi  Jaha  SHMMt,  N««  Ywk.  N.  Y.  Aff. 


Hi j,<57,~.Meibod  of   Receiving  Telegraplitc  Signal*, 

filed  Not,  le.  1904.  The  core  of  the  ind^irtii't)  coil  iii  nro^  ide<t  with 
lOQgiliidiBal  duds  or  p<ai«afef  for  tbe  purpose  of  Tcntiiation  and  aa 
gSMntil  lit  ({iBCe  or  jackcl  is  rroviiled  around  the  cure  la  (urlbtr 
pranate  tbe  cooling  and  ventilation  thereof, 
tujif,  ELECTRIC  HEATER  FOR  l.igrm.S;  <;ror(!e  K.  Slevent,  Lynn, 
MaH.  App.  filed  July  i«.  1004.  Ketails  of  a  vortable  beater  for  liquid* 
eDmpeislng  a  veiael  having  a  central  chaiBbrr  cafiuininf  a  heal  eeP. 
Ibe  wire*  of  which  pass  oulwaid  through  the  handle  a(  the  deefae. 
•l«.6ii.  Rlir.nSTAT;  Fred  L.  Stvne,  Schenectady.  N.  Y.  AlB.  Otd  JMf 
'S.  iDoa  The  resiMaDCC  element  li  dismed  ia  •  aerin  m  y  aliw 
rMg*  having  ibrir  (MrcMltiea  glMfmldy  MnadM  ai  to.  torn  «<M 
camlnuou*  conduciar,  Th*  t^pJaimg  am. has  iM«  BMiHiit  4** 

t  tMfrioa*  of  the 


Ph.  App. 


gnnular  spaces  between  Ibe  rings  to  af  M  abort  • 
eleiaicnts. 

•itAy.  EI.Kt  TRU    I  I'll  :   Isidrr   Ki'.ee,  Philailelfhis. 
Sept,  to,  t<K>4-    .\  method  of  making  magnet  coUa 
bins  the  essential  (catat*  of  wU«il  If  10  «4a4  hare  ajrc  wilb  I 
layer,  ul  iinMi!<anii«d  nrfihir,  aad  ibca  Tialcaaiae  ibc  wbola  UMo  • 

eomiMci  spoeil. 

Slg,yoak  Rm-tl*-  !  AT;  r,t.,rtr-  !•:  Stevrr  -..  ly  in.  M,i.~  App  file,!  Oef 
IJ^  1004.  A  pair  of  reti*lance  coils  are  .!i«?o?ed  tf.  (varallel  relatiaa 
awl  Ine  reitufalor  arm  ha»  bla^tt■^  uluc^t  •v.mu  •f.cr  '.he  tiare  le.istame 
wire  ao  as  to  cut  in  .t  out  ftotiiMiia  ihercof. 

Sia.yi'K  roRTAlll.K  KI.Ki  lKH  I  AMP  nl  TU  r  \.r  ■  •  S\  il->  1.. 
Ilerlin.  \Vii,    Ajii-,  filed   Mur.  iQ*'?     li.cliMlr-i.  a  b.ix  fj.i.iii(j  h.j\iiiit 

a    luimWr    oi    li,ill|.ry    irlU    thrtcll      ,illii    J    vlir:,tt  l-K  m;,*:     lifl^n  I 
flii'lnttj  a   lalrif'  arrj  1  c.j;l  of  rlerillc  cor-l 

lU.7ia.  TF.I.KI'IIOMC  RF.PF.ATINT,  S>  STEM:  .^dolpr  J.  I'  Beri-  liv. 
Woodstock,  III.  A  repealing  syatrtn  r niiiiTi-ing  an  electro  tnuriei 
connected  in  a  receiving  cirtuil.  a  iiansmtttet  for  controLling  cut; 
rents  in  the  >i  ndinf  circnil. 
e5erif  r,  niattnel  anr| 
cotitfolled   l*y  sal 

Bending  circuit. 


trtuil.  a  liansmtttet  lor  controuing  cut- 
I,  a  tribralory  diaphragm  common  to  said 
imitler  and  aa  aasMary  awkicbtaw  d**icr 
n  to  came  the  doMtr*  of  a  break  lii  ibe 


*I*>MI.  SURFACE  CONTACT  SYSTEM;  Frank  E,  Caie.  Schenectady. 
H.  y.    ApPh  filed  July  aa,  1904.     Separate  generator  is  located  i>n  a 
and  driven  by  Ibe  air  pressure  aywem.    This  generator  serves  to 

 ^ib  eitfT«m  (or  operailng  ibe  <«aiu«tiea  of  diNributing  eltcidio 

ahwc  the  iridi  le  CBcrtlM  aeclioiia  or  alalct  *•  tbe  train  pataeg  aleii. 
Tbe  oeiiaraie  generator  io  also  uied  lor  aapplyjac  Ufhl  and  heal  to 
the  tralds 

•i*.yj«.  LOCKHIG  DEVICE  FOR  AUTOXOBILESs  Altgandrr  CliM«k- 


1 1  *.S7  J, — Auloinobile. 


»aril.  New  York,  N,  Y.    ,Npp.  MrA  June  je,  laaj.    Idalca  to  aa 

art  foitb  b  patent  No.  tta. 


auiotnohilc  driving  mechanism  of  the  form  .   

In  this  case  the  patentee  provides  a  meeliaoleol  1 

lucking  Ibe  generator  armature  to  ils  field  frame  at  

device  in  caw  of  the  dlSereniial  clutch  arrangement  ahould  fail 
<i<.;jj  POLICE  SIGNAUNC  APPARATUS:  Charlea  U  Foettr  and 
Peter  K.  Higgfina,  Uie  Aagtle*.  Cil.    App.  &led  Jail 

tails  of  a  police  aignaliof  goainai*  having  <il«lli(_  

vanous  police  boxes  operilcd  by  the  openinc  of  {hg  dOOfi 


<lt.7«6.  ELKCTRICAL  ROSIITTK:  Jajoc*  A.  Mabanr*  Soutti  Boston.  V*. 
App.  filed  Apr.         t9'>*      Relate*  partkuUrlr  to  ih*  wire  atlachin« 

n^ant  totuLh  CDiitpriKc  meijillu'  cli^i*-  h»stng  tkeir  end*  bent  int^i  an 
S  »lii|<  ^'    as  '.'J  embrace  the  wire  hc(wee<i  the  convuluttofis  iliereof. 
8w,77.i.  TKl.lJ.KAl  lI  INSTRrMK.M  .  l  atl  J.  Schwarzc,  Adnan.  Mich. 


Kjtp.  likil  May  ii,  1904.   ,    ,     ,  . 

w  wnnlinit  ('irminjt  a  cla»ed  circuit,  the  purjMJse  of  which  U  to  take 
ihe  emiA  iurrrn*  iliir  iu  thr  full  i<(  ni*|{iirii/jitsiMi.  iJid  prevent  >parli- 
inii  lit  the  contact  t>i-Mit«- 
•l*.77<»-  AI'TOMATIC  1  IRK  ,M.AK\(  Mi  r  l  1-^1  ir.  \  iC  tii.  i  nna-li 
App.  Aled  May  ij.  1905.  The  puak  buttooa  of  a.  call  bell  ajslcm  arc 
conitnictefl  with  a  Mr  of  iesne  flunhnau  ioimiim  an  air  cbiBkcr. 
In  case  of  fire  the  «K|iiiialMi  tttilr  dMM  Hm  dfciilc  McpcndcnUy 
of  Ike  builon. 


THERKFUK:  Bancroft  ti.  Brainc.  New  York. 


.\pp.  Bled  Apr. 

<i4,  I  n«  n«B-|MUCi  nave  v  reccwca  uiercin  lo  enngv  tke  rail 
bases.  The  encui^f  VHrfMM  km  ftripft  •!  tMV  iam  ttsMia  «MCb 
are  preued  logetlier  vbea  mt  Ml-flllM*  W  flMlpBd  IM  ptoM  W4 

consiitale  bonils. 

tia,7o«.  ELECTRJC  RAILWAY  S^STKM:  William  N.  Btrinffp  lf|l«h. 
X.  Y.    App.  filed  Oct.  Kriatet  tu  an  tin(ki|i«MiiHt  CMM^lil 

  ■■  -  a  ^et'tt..fi»'.  ^ii-n.Iuci.r.  tiie  !«^ctinn»  of  vllich  are  tprilHI* 

i      U"hcit   ilir  .ar  they  are  ilepreased  by  IM 


tia.tf  1 1.— Rheoalat. 
ahoe,  and  Irrapuranly  charv  d  br  coniact  with  the  polenilAl 

Sl2^79l.  MOTOR  ti»NTROL(.KRi  Wiley  E,  llnuM.^n.  S.*nui  AnJi.  Cal. 
Af«p.  filed  J  tine  14.  t9'>5'  li^  <if  drr  to  avoid  a  hunt  out  cif  motors 
rmi'Jiiyrtt  fur  t)riiMt|{  {>iiin|M  due  (u  imtitorary  failures  of  the  line  cwr- 
ti.nt,  the  |iatrntrr  (irovidr^  a  circuit  breaker  uprrsietl  by  a  check  valve  111 
the  «AtPT  pi[tr  m  that  in  ch^c  <tf  utoiifiacc  the  rireuil  c^nncit  be  again 
CvinijtN  t' ■!  ihMlt-iMi  t't.'V**-  niAtiipiiUlion. 

.M.-.-9-.  IN^II. \I  INf;  ,\IIMM\t».M  lOK  FLKt  TKir  FIXTURES; 
A.'n'i  liii-  ,\.  K!ni.U..i'..  Ni  n  ^\.f^i.  N.  Y.  .\f>\>  rVfii  M.ir,  8.  1905. 
\  |i.  r.'.'.  ■.kK'!  i--r  .li.'MC  i.TTiu'  ^xtu^»■^  t' ■  nnuT'l  a^ain*'!  shock* 
in  ,  .1 -t-  !t  *  !]\tjre«  \:«  l  ine  iir.'UiiJc  ! 

Jtij.Roi  FI  ).(  TKir  FT'R\  \<  F:  l-i^iir*  K.  f'hrr,  ?chf nrcU-Iy.  V  V. 
Ai-I'    lil"l    j.iU    ::.  \''    rN.rrtv    nir-i.nf   c-  "■pri'-'HK  t>ihill«r 

lud-trikf    n-Mnt-.r.    j    .]|r  -,if,    il-i-rt.-t    .?    )il-kt  11:111  i.itli.i^  :itlil   J  {-i.u' W tltg  o| 

Andy  dii>Hlcd.  hea1-rcM«tiiitc  tu^trti.il  turioundinc  saitl  ifaeath. 


Digitized  by  Google 


Electrical  World 

The  ConwUdation  of  Euctbical  Wo«u  Am  Enoixm  and  AmaicAir  Eucnocuil. 


Vm-  XLVII. 


NEW  VORii.  SATURDAY,  MARCH  3.  1906. 


No.  9. 


PlBLl.SHKD  WEEKLY  BY  THE 

McGraw  Publishine  Company 

114  Lmny  Snot,  Krw  Yrax. 
TnJmomz  Cau.:  760$  c<»TLANtiT.  Taulf  AnMuxr  Klkc^kicUv  Nbw  Vote 

EomV  »*   T.   C.   llMtTId   AKB  W.    I).  WtAVOL 


•Cmtum  Ornci  

FMutanFau  Omea. 
Ctavauaa  Omca. . . . . 
EoMMMi  Omca..... 


■  •..iijs  Monadnock  Block 
.Rial  EaUlc  Tnut  BuHdiaa 


Laodaa,  Eof  . 


TERMS  OP  SimSCRIPTIOK 

VaiMd  Sutn,  Cuurli.  Calw  mnd  Mexico  Per  year,  fjoo 

Fanign  Counirle*.  within  the  IN»ta1  Union  S6.ao 

Ckm  Briuin  iinI  Inland  jj  ihilUnn 

Cemuny  ...jj  mrli* 

France  )l  franca 

Single  enpy  le   


advance, 


Rcmittar.ccji  ft.r  foretirn  lulifctrliniiiin,  iiux       mAilr  ttlrduch  our  EurOOCVa 
lice.     Kciiui-sU  fur  changcn  nf  Atliirei>i,  AtiQulil  hr  ma<le  one  wees  in 
,  ainng  old  ai  well  a>  new  addreu.    No  copie*  arc  kepi  on  Mie 
SnCBi  ■walk*  {ram  date  of  iiaue.  except  in  bonnd  Tolnnif 

Copyrighl.  iao4,  bgr  McCaaw  Fvbliihiiic  Co. 

wintered  u  iccDnd-claM  matter  at  the  poit   office  »   New    York,   N.  V„ 

the  Act  of  (   Tik-r--^        \l.ircli  j.  187a. 


NOTICE  TO  ADVERTISERS. 

Chanicea  of  adveniaing  copy  thoaid  reach  this  olBce  ten  day«  ill  adtWICt 
"Of  date  of  laane.  New  adrerttKn>ent>  will  be  accepted  up  to  noon  ot 
Monday  far  tiM  paper  dated  Saturday  r.f  ^he  ume  week. 

Of  Mar  iifM  »f  the  Eucmkal  Woblo  a6fit»  eopkt  mn  priiiUd. 
Tht  Mai  tbaOatin  of  fht  Eucmau.  W«u  am  Emiviu  /or 
-Mw  ytar  vgm  wu  7i*SPO  ttPm.  m  mng*  M  ^iJot  toUes  ptr 


NEW  YORK,  SATURDAY,  MARCH  »  1906. 


CO.VTF.NTS. 

Editorial   ,     41- 

Pebruary  Meetina  of  the  American  In^tilutc  of  Kli'clrical  Miigiiir»-i  ^ . . .  441 

InveiligalMMi  of  Aulomotiilc  tJawlme  Ipiiicrn     44J 

Lnderwriten*  roution  <in  Ca«<iliiie  Vaiiur  l^mp«.   nt 

Ward  Leonard  Syiteni  in  a  Oefman  Cotliety.,.  44« 

Prof.  Elihu  Thomson  on  .\leobi»l  Enginct.  44 j 

Ttdinkal   Education  in  Cnn  llriuin     441 

Bodiwaa^jcning  Inatructivn  in  Bruokljm   444 

-ConiiNMiic  lRc*ndcK*nt  Lanpa   444 

CalfteatiiMj  Wall-hoar  Mittt   ,  444 

Car inl  News  and  ffnut  ,.,*,.>,...,  ■  445 

'The  Ootdi  Fmhrt  SlalioB  of  ihc  Hartford  EIrctrk  tight  (  mmiiohv  447 

Hw  LWhiinB  of  Miaodlaaccua  Rooan  in  R«i4d«n«c».     Ily   ^  R- 

Cyaradi  lad  V.  K.  Laninih   4$i 

Boiler  BBeionqr  TcaMi    B*  (Sea.  T.  Haadicll   454 

Tte  DcaigB  of  a  SnaB  ElectriE  Fower  Stalian.— I,    Bgr  Jaa.  V. 

Uobart   4S7 

The  Slide  Rule  aa  »  SabtriMte  (ur  the  Wire  Tahlc.    By  Carl  P. 

Nachnd   4f« 

rrnira)  SiaiUw  nperaiion  and  DlMrict  Snpidy  at  IlilMbaro,  III   4<>ii 

.\  Comhini-d  Electric  and  Gaa  Plant...  «...  461 

.\  rrnRrrxivc  Central  Station   46J 

The  Milan.  O..  Municipal  Plant   4tM 

A  l.illiimt  Central  Stattvn  ■•••>  4^ 

I'indlav.  O,  IJiehlinK  and  Steam  lientinc  tHant   4^5 

High  Eilicicncy  Small  Carbim  Arc  l.ainp»  in  I'hicAit   4^ 

I'aWe    Sivliciiilt   466 

Koidence  Wirin»     By  Ixmi-.  .1.  .Xiu-rhiwlK-r   4*7 

Electrical  Condnit  \Vi>tli  in  l'irc|ir<iuf  Baiidinga.  By  Thomaa  VV.  Pupiic.  47' 
Letlcrn  m   I'racliral   Stilijrct..   474 

8tie9tir>it»  and  .\n«»crfc   479 
entral  Siiikhi  SaV  .if  Current  4*0 

A  Hint  Uxtn  ihr  Trlephane  Coopanic*.  By  Frank  B,  Rar.  |r  4fi» 

A  Ccnlrftl   Station   Bulletin   4^3 

Baibina  I.a>ing  Methoda.   a^S 

Ad*aniaing  and  Gaa  Compclillon  ai  Shehoyiwi.  Wia   4^1 

ANncllve  Central  Station  OMtea   4«4 

~    famation  for  SoHcitoia   4*4 

Sprini!  Flat  Iron  Campalpi  ■  •  •  <!« 


Tbc  Spi 

Dow  Teleiihone  I'atenia 
Lrrmi  tu  till  taiToaa: 


4*1 


M^etiam  of  ABmn- •      jlrt-  itaebirlaa   4M 

I>iie»t  of  Current  Heetriear  Uwratore  4»6 

Book    Review  V  "li-'i;  V 

Combinc-I  I  an,,'  H       .  .M.,t  I'l'.u:  SoitU  l>!i..-.   Iry  far  tke  ^ale 

of  Caj-hmrrc  ;  I'.n'l  (  ■inl.jcli  f.ir  ^•l.alk^■t•.  .(  <.a-  Knrinail  Mnm 
Turbinr  Tral..  Inlilins  <ir;  KlrcUio  (ulOul:  I.ar»e  Capacity  Be 
cordmit  Wittmrtrr*;  Mu'tiplc  Ku«e  Plug;  Avm'iary  v'-lr  M"lot«:  Pel- 

ton-Franciji   Turbjtics    -  .  -  .  -  4go-4M 

Commercial  and  Induwtial  Xewa   4»f 


General 
WeSly 


Rteaid  af  Ekairical  MoMa. 


RbGOLATION  of  WfRELESS. 

The  cruiM  of  the  Dewey  floating  dock  across  the  Atlantic  gave 
opportimffy  for  tome  very  vahiabte  practice  in  loi^-dtitance  wire- 

U-jigr.iphy.  nK-'..'iKc>  from  the  Ruardians  of  that  htiRC  but 
not  speedy  craft  having  been  received  over  something  Iftc  i3oo 
miles.  Th«e  recorda  weie  nude,  ni  cowK,  under  the  favoring 
shelter  of  night,  WVt  practically  all  the  other  kwf-dislaiioe 
rccordii.  This  is  very  encouraging,  albeit  it  chances  to  be  cotlpled 
with  home  news  of  a  somewhat  amming  character,  when  some 
high  school  bort  of  an  experimental  turn  of  mind  threw  the 
Newport  imval  wireless  station  into  a  snecMtkm  of  fits  with  an 

old  Morse  key,  a  brnkcn  iiu-.-nnlcsccnt  hmp  iitiil  ;i  fcrt  dry  tat- 
teries.  These  youngsters  had  the  commendable  Yankee  spirit 
and  no  derire  to  make  trouble  for  their  eoontr/a  defender*. 

They  gave  iiicideiUalS-  a  \aUi.-iblc  dcm<i!i-.|r:ilti'ti  of  the  tieeil  of 
impiwement,  to  which  we  trust  the  Navy  Department  will  give 
due  heed.  If  auch  radimentaty  cqnipment  accomplished  so  con- 
siderable a  dislurbanec,  what  would  h.ip|>en  if  a  hostile  fleet  went 
deiiberateb  work  with  powerful  and  skilfully  devised  ap- 
parBtUt?  Of  course,  in  working  disturbance  at  a  distance,  much 
more  power  is  needed  than  when  working  neaihy.  Still  it  ap- 
pears safe  to  conclude  that  the  navy  system  as  now  used  conld 
be  hopelessly  tangled  up,  withont  going  to  much  trouble.  And 
Ibe  tame  to  far  as  has  yet  transpired  is  true  of  every  other 
wireless  system  in  me  for  practical  fwposcc.  Where  ii  the 
syinunic  wirelesa  of  which  we  have  heai^  to  often  enthuriastie 
reports?  ;  ' 

Of  course,  f'ii  luiiR-rlistani.-!-  work  i-\ ir> tu uly  like?  to  u'!*  as 
long  waves  as  practicable,  and  there  being  linuu  on  the  feasible 
lengths  of  vertical  antenme,  the  natural  tendency  it  for  all  hands 
to  use  waves  of  about  the  same  unli  r  m.ii;iiit'.!<!c  Thr  work 
of  these  Nc«-port  boys,  however,  signified  thai  wiih  the  appar.itiis 
now  commonly  nted  one  can  get  mlerference  with  almost  any 
sort  of  >fii<!itiK  wave  provided  II  carries  a  reasonable  amoimt  of 
energy.  If  there  is  any  such  thing  as  a  syntonic  system,  it  it 
high  time  Uncle  Satt  humed  it  up  with  a  view-  to  ailoplion. 
There  have  been  many  very  ingeniont  aidicmes  of  synionism  pro- 
posed, and  if  any  one  of  them'  is  really  effective  hit  owner  riwuld 
pack  up  his  kit  and  hcn  l  ■  a  X^  -.M"  r;  HU  welcmie  alrctidy 
guaranteed.  Meanwhile,  it  is  time  something  were  done  in  the 
way  of  preventing  maJicMnis  or  improper  use  of  private  wirelcM 

Stan  ni  riicre  is  no  need  of  interfcrinR  with  legitilMte  ex- 
perimenting. These  boys  with  cxtcmporuecl  outfits  may  some 
day  help  the  Government  out  ot  a  scrape,  but  means  should  be 
pri  viil.-l  10  confine  ihcir  efforts  within  definite  bowtds,  jott  aa 
it  would  lie  proper  to  check  indiscriminate  iriaU  of  tearehlights 
in  the  neighborhood  of  lighthouses.  The  right*  of  the  Govent- 
ment  in  the  regulation  of  commerce  would  seem  to  be  sufficient 
to  cover  the  cate.  if  judiciously  exereited.  PMhapi  as  good  a 
way  as  any  would  be  to  rcu  "- ■  reRi^lration  of  wireless  sla- 
tious,  Kvithout  expense,  and  their  operation  under  permits  revoc- 
able for  persistent  nuansc  or  other  toilcient  cante.  It  woidd  be 
an  exceHent  thing  for  the  Govmrnwat  thM  lo  keep  in  Much  with 
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«U  the  available  cxperu  on  ibt  subject  so  as  the  more  readilgr 
to  iitiihe  their  serrrices  in  caic  of  need.  State  antborily  k  not 

siifh  li  nt  in  this  case,  as  all  wireless  stations  arc  wllly-nilty  en- 
gaging ill  imprompio  inieruate  commerce.  One  of  the  aerioua 
danger*  ii  that  various  enterprising  newspapers  may  lindcrtake 
to  install  private  wireless  plants  for  perfectly  logilhnate  ends, 
but  in  such  wi»«  a»  to  cause  very  seriotts  trouble. 

Snpiiose,  for  example,  one  of  onr  metropolitan  dailies  were 

to  arrange  with  its  Washington  correspondent  for  a  regular 
wircteu  ^rvice  reporting  every  evening  the  proceedings  of 
Congress,  and  were  haltat«d  by  one  or  two  ' others.  Things 
wouUl  he  lively  all  along  the  coast.  an<l  officers  anxiously  aw.iit- 
ii)g  reports  from  incoming  vessels  would  not  be  particularly 
adified  by  an  faonr-long  speech  of  Ote  member  from  Buncombe. 
Tlic  intcmationa!  aspects  of  the  case  arc  not  very  ri  .  is  in  the 
United  States,  but  ri»c  to  vital  importance  in  Europe  ivherc  dis- 
tances are  smaller.  Allogetbcr  the  new  art  prcsenfai  some  rather 
startling  problems,  quite  aside  from  the  technical  ones,  and  it 
looks  very  much  as  if  something  rather  sweeping  would  have  to 
he  done,  not  in  repression,  but  In  fricndty  and  thorough  regnta- 
tion.  Meanwhile  the  inventors  who  are  working  on  the  subject 
onght  to  contrive  some  effective  means  of  preventing  interfer- 
ence At  least  half  a  dozen  such  have  been  annotinced,  of  which 
none  to  our  knowledge  has  as  yet  amoimtcd  to  moch.  The  diffi- 
culties in  sTMohism  are,  of  course,  great  The  sending  ap- 
pnr  .lu.  mnst  be  able  to  deliver  «ave»  of  one  or  several  very 
definite  wave  leigths,  and  the  recetvcr  must  respond  to  these 
and  to  dieae  alone  hreapecHve,  within  wide  limits,  of  the  strength 
of  the  impulses.  Here  seenis  to  be  the  major  part  of  the  diffi- 
culty. If  directed  waves  could  be  sent  on^  the  questions  of  in- 
tcrfeKnee  would  be  simplified,  and  some  experimenters  have  been 

Mriving  to  afrrmplisli  \hU  r-.,:  -auU  ■,  .::„■  '...pt--,  at  '.e.^-A,  of 
success.  The  whole  situation  has  become  very  complicated  and 
tmitesa  someOinc  it  done  abont  it  soon  ihe  effect  will  be  like  a 
telephone  exchange  with  all  (he  «iih^cribpr=:  nr.  the  -atriv  line  .ind 
an  trying  to  talk  at  once.  We  believe  strongly  in  the  potently 
of  individHat  effort,  and  look  wHh  distrust  upon  too  intimate 
Govern metHal  control  of  private  enterprise.  Nevertheless,  the 
time  has  now  come  when  in  wireless  telegraphy  it  is  either  rcgu- 
ulaiion  or  chaos,  and  of  the  two  the  former  is  eettainly  to  be 
preferred.  Its  proper  form  is  not  alta«ether  clear,  considering 
the  variotts  interests  involved.  Surely,  however,  sufficient  reg- 
ulation to  I  M  .  oit  -rcq  irrit  and  seriotu  interference  with  service 
can  be  applied  wlihout  material  injury  to  any  one  disposed  ta 
fair  dealing. 


The  Businb&s  Manacek  and  thp  Enginber. 

The  paper  read  last  week  by  Mr.  J.  J,  Carty  on  "Telephone  En- 
gineering" before  the  AmericaR  Institute  of  Electrical  Engineers, 
dearly  brings  to  notice  the  wide  ratige  covered  by  the  duties  of 
the  modem  telephone  engineer.  It  !>hows  that  in  order  to  main- 
tain the  existing,  and  to  inaugurate  the  prospective,  business  of 
a  telephone  system  with  the  roost  efficient  and  economical  ser- 
vice, the  engineer  has  to  be  eoinnlled  upon  a  great  variety  of 
questions  that  ordinarily  are  regardt  i  :i  ,  ex.  lusivcly  in  the  prov- 
ince oi  the  business  manager.  Thus,  such  questions  as  to  where 
and  when  a  new  parcel  of  real  estate  should  be  purchased 
for  installing  an  additional  telephone  exchange,  whether  flat- 
rates  or  me»sage-rates  should  be  adt^ted  io  contracts  with  sub- 
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scribers,  or  whether  the  "particular-party  method  of  calling  or 
the  "two-number"  method  should  be  used  at  toll-boards,  seem 
at  first  sight  to  be  matters  to  be  delemined  entirely  hy  the  execu- 
tive bead  of  the  businex  management,  without  reference  to  the 
engineers.  Xevertheless,  it  is  shown  in  the  paper  that  while  such 
<)ucsiioti«  might,  of  course,  be  dealt  with  solely  by  the  business 
manager  of  the  telepboae  system,  yet  they  necessarily  involve 
large  and  variable  expendhnrcs  on  the  engineering  accounts,  so 
ili.it  any  pi  ij.;t  ;  vc  and  economical  business  policy  require*  that 
the  engineers  must  be  consulted  on  all  such  questions  in  order 
h>  maintain  as  effective  oM>perattoa  between  ill  deputncnts^ 
and  to  keep  the  responsibility  for  actions  and  expCliilitnres  npon 
the  individuals  to  whom  it  properly  belongs. 

A  similar  oondition  is  presented  in  every  engfaieering  enter- 
prise to  a  Rre?li  r  or  less  extent.  Any  operation  or  pv.hV:c  ser- 
vice performed  wi.uii  .1  large  scale  necessarily  involves  engi- 
neering, and  the  highest  devcfajpment  of  engineering  is  so  ctose- 
ly  associated  with  business  management  that  it  ii  hrtrd  to  s.iy 
where  the  dividing  line  should  be  drawn  between  iheni.  Never- 
ihetcss  the  distinction  between  the  business  manager  of  an  enter- 
prise and  its  engineer  is  defmile  and  inevitable.  The  former 
is  responsible  directly  to  the  stockholders  and  investors,  while 
the  engineer  is  responsible  to  the  busirkCM  mani^r.  It  is  pos- 
sible to  &id  the  cngiitcer  and  ihe  business  manager  m  one  and 
the  same  individual;  but  the  combination  of  qualities  and  experi- 
ence nece.'^.'lry  f..r  tlic  cffica  :.}  performance  of  the  dual  rehltioa 
IS  rare.  The  training  needed  for  tlte  development  of  the  one 
abilhy,  ordinarily  predudes  opportunity  .for  the  other.  Never- 

'lirlr'.v-,  the  succcssfn'  rni^int-cr  nnist  possess  business  abilit;.,  an^l 
the  successful  maiLigcr.  of  an  enterprise  involving  engineering, 
must  either  posaeis  enghieerinf  ability,  or  must  have  it  wiUiin 
calL 

The  paper  expresses  decided  opinkms  in  several  direclians,  and 

posscjsfs  on  !' arroimf  iprrinl  technical  interest.  One  such 
question  H  the  relative  advantage  of  the  flat-rate  and  the  tnes- 
■aca-nile  in  Idcphoae  contracts.  The  paper  favMs  the  message- 
rate  in  large  cities  on  engineering  grounds,  and  considers  that  it 
is  better  to  charge  for  service  by  the  telephone-call,  and  then 
to  Stimulate  the  demand,  rather  than  Io  charge  tor  service  by  the 
year  and  then  to  limit  the  demand.  This  decision  is  similar  to  that 
which  has  been  universal  in  the  business  of  electric  lighting,  where 
the  flat-rate  was  the  original  basis  of  charging  the  con<nnier 
bttt  where  the  meter-rate  is  now  in  full  possession,  of  the  fieUL 
Another  mooted  question  passed  open.  Is  in  relation  to  the 
adv.-intagc  of  the  automatic  telephone  excliani;.'  ,is  c  .ir.pared  with 
the  girl-operator  telephone  exchange.  The  paper  pronounces 
distinctly  In  favor  of  the  latter,  both  as  to  annual  economy 
of  operation,  and  as  to  cfiieiency  of  service.  This  is  Mill,  of  course, 
a  question  upon  which  there  has  not  yet  been  sulhcient  time  and 
experience  to  gain  a  full  consensus  of  opinion  among  engineers. 


The  PAf  iKG  nr  the  Arc-Lwht  Gekerator, 

Time  bruiy,  many  changes,  and  the  old  order  giveth  place  to 
new.  A  significant  change  is  noticeable  in  central-station  arc- 
lighting  machinery.  The  scries  arc-light  generator  was  the  pio- 
neer dynamo,  and  the  first  to  make  its  appearance  in  commercial 
service  in  this  country.  Now  it  is  ceasing  to  l>e  built  Many  snch 
machines  tire  in  excellent  service  all  over  the  cotmtry,  but  their 
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ranks  are  not  bein({  filled  with  new  mcr/.'  cr-  of  the  same  order. 
The  real  difficulty  with  »ticli  inactiia««  ii  their  incapacity  ior  con- 
aolidalioiL  If  ever  tbeic  wu  ■  typt  of  dynamo  that  stnod  fur 
individu:t1i.sm  and  for  independent  service  on  r.  <mn!l  -lal^-.  it 
has  been  the  series-arc  generator,  cither  for  alternating  or  direct 
CMffeat.  At  lint,  it  met  its  requirement*  oomplel^T-  In  m>"y 

small  pioneer  stations  the  arc  generators  and  the  incaiidcMrent 
generators  were  about  equally  numerous,  of  about  the  same  size 
an4  ca|Nicity.  They  were  ail  belted  to  countershafts  run  by 
maki  engine*,  and  a  vint  to  *orae  of  these  stations  suggested 
that  after  all  there  was  nothing  like  leather. 


But  the  cost  of  such  nucbioet  in  Aoor-siMoei  >n  attendance, 
and  in  frictions]  kmes  was  heavy.  At  itationt  enlarged,  ef- 
forts were  made  by  the  station  managers,  and  by  the  inanufac- 
turcrs,  IQ  build  larger  machines.  The  incandescent  lighting  gen- 
erators responded  nohljr,  adding  pound  to  pound  of  material,  and 

kilowatt  to  kilowatt  of  -jniviit  Tin-  ,,ri  k'  "it.i1  t  -  r> - 
bcllious,  and  held  aloof.  He  insisted  .it  first  on  keeping  to 
within  ten  ampeies  of  current  dcHTefy,  and  only  permitted  his 

volts  to  go  up.  The  ni.ir/'fncturer  built  hini  tip  tr>  ten  thousand 
volU,  and  up  tu  too  kw  capacity,  but  the  station  manager  dis- 
liked so  high  a  voltage,  and  sought  for  a  larger  macbinc.  The 
belts  began  to  disappear  fri>in  the  lighting,  power,  and  traction 
stations,  but  they  liuRcred  in  the  arc  stations.  Then  the  build- 
ers found  means  to  construct  niulti  circuit  arc  genentortf  where- 
by the  writs  could  be  reduced,  but  the  ampere  output  could 
he  increased.  In  apile  of  every  attempt,  however,  the  arc  gen- 
erators did  tiot  grow  above  too  kw  capacity,  whereas  the  other 
types  of  dynamn  grew  into  sises  of  thonaands  of  kilowatts.  Then 
the  big  attemalors  appeared  among  the  host  of  lesser  arcana- 
chines  and  apparently  disliking  their  conipany.  fiffrrcil  to  supply 
power  to  series  aliemating-curreni  arcs  through  constant-current 
transfbitners,  cannnanly  called  'tnh"  tnuuformeri.  This  was 
a  hint  to  the  arc-machines  to  cti  ■MK<'hcr,  but  there  was  no  re- 
sponse. They  contented  themselves  with  decrying  the  poor 
Itifliinous  eBitiency  of  die  scries  alternating-current  area.  Fin- 
ally, an  arc  tamp  wa^  developed  and  pressed  into  thr  Trvicc  of 
seri«»-arc  circuits  fe<l  by  ihc  big  alternators.  The  mercury-arc 
ractiffcr  was  also  dcs-cloped.  With  the  aid  o(  a  little  device 
of  this  kind,  the  "tub"  transformers  could  supply  direct  current 
to  series-arc  circuits,  just  as  well  as  the  dtrccl-^ttrrent  arc- 
generator,  and  at  a  grcatl>  increased  economy.  So  now  the 
doom  of  the  arc-dynamo  for  large  crmtral  station  service  seems 
to  be  sealed, 

Cbktral  Stations  Hom  to  Seed. 

It  must  be  admitted,  even  ihouRh  we  regret  much  to  do  so, 
that  there  are  a  large  number  of  central  station  properties  in 
this  country  which  have,  in  llie  p.irlanee  of  the  street,  "gone  to 
seed,"  or  perhaps,  to  express  it  more  exactly,  the  management 
of  which  has  gone  to  sleep.  This  lade  of  alertness  to  the  possi- 
bilities of  central  station  bnsinets  on  (he  part  of  the  nmnagC' 
itient  m.ny  be  due  to  a  number  of  causes.  Sometimes  the  prm- 
cipal  owners  of  the  property  are  those  having  other  lines  of 
bttsincss  in  the  town,  and  the  electric  lighting  is  a  side  issue 
lo  which  they  give  little  attention.  In  other  ctses  it  i  -  <'.;■  f^'l 
ure  of  the  owners  or  managers  to  read  electrical  joumais,  at- 
tend conventions,  or  visit  progressive  companies  In  otiier  dtiee 
in  '.nil  I  h.  V' <  |i  informed  "i  the  pn-.-tbiliticS  in  the  business. 
Ill  some  cases  coining  under  our  notice  where  the  electric  Ught- 
bustwas  of  a  dty  ii*  canirollcd  by  gas  men  of  the  «itd  aehool, 


thrrr  lias  been  a  <U>  iili  d  tiinu-nr)  ..u  t:i.-  part  of  the  manage 
ment  to  sit  back  and  let  tbc  business  take  care  of  iuelf  on  the 
ttieo^  that  since  the  company  controls  both  gas  and  eleclric 
light,  every  one  wishing  lighting  service  other  than  iHnt  ob- 
tained from  kerosene  lamps  or  private  g.isolinc  plants  must  come 
to  the  company.  The  eleetrie  lighting  end  of  the  bnaincss  is 
loijked  upon  by  these  ;i5  .1  necessary  evil  to  be  put  up  with 
only  to  keep  it  out  of  coiiiiiciuive  hands.  This  is  b>  no  means 
ttniversally  true,  liowever,  because  some  of  the  most  progressive 
and  pushing  central  stations  are  coupled  in  ownership  with  gas 
plants.  The  consolidation  of  the  gas  and  electric  companies  ii» 
a  city  is  detrimental  only  when  it  puts  the  management  umler 
the  illusion  that  after  such  a  consolidaiioa  there  is  no  longer 
any  need  to  pll^h  for  business.  A  case  which  recently  came 
under  our  notice  is  probably  typical  of  conditions  in  many  other 
cities.  The  gas  and  electric  light  interests  in  a  certain  city 
had  been  under  one  matiagement  for  a  number  of  years,  this  man- 
agenicnt  being  oi  a  Wimt  ih.it  LH-Hcved  in  sitting  around  and 
leuing  the  business  cumc.  A  new  company  purchased  tlie  plant, 
and  after  puling  up  a  new  siationt  began  to  push  actively  for 
huiincss,  with  the  result  that  both  the  connected  electric  light- 
ing load  and  the  power  load  were  approximately  doubled  within 
the  ftest  year,  while  the  gas  output  was  also  greatly  increased 
by  t!-c  pn<.'»-Tig  <if  tbc  g.is  range  business.  Cases  of  this  kind 
thoroughly  upset  any  idea  that  the  consolidation  of  gas  and  elec- 
tric companies  eliminates  the  neeeasily  of  pushing  Out  business. 


It  must  not  be  thought,  however,  that  the  getting  of  new 
busineas  is  dependent  on  soliciting  or  advertising  entirely.  As  a 

basis  for  all  ili;-  >M:rk  tln-rc  imi,;  Ii.j  giK:-]  -.i-.-.tl  rc!i;ihli-  mtiut. 
ITic  service  must  be,  first  of  all,  free  from  interruption;  second, 
free  from  great  variations  in  voltage;  and  third,  the  details  of 

the  customer-;'  iii-^l  illrli.  it:  must  be  siiffcMitfy  l  i-'ked  after  by 
tbc  central  s(ati<iii  lo  insure  their  being  tnaintained  in  good 
eondrtion.  This  does  not  incecssarily  mean  that  a  company  must 
do  a  lot  of  free  r.p.nr  i^ork  for  customers,  but  it  shoidd  keep 
watch  of  the  '  uttic  iliiiigs"  so  far  as  possible,  and  above  all, 
see  that  eirctttu  are  not  loaded  up  with  a  lot  of  inefficient  in- 
candescent lamps.  There  are  Mvenl  ways  uf  set^K  out  of 
this  latter  difficulty,  and  the  sooner  central  stalkm  companies 
give  heed  lo  this  matter  the  better.  Besides  good  service,  it 
is  essential  to  have  a  system  of  rates  that  will  attract  customers 
and  especially  power  users  which  wilt  help  give  a  steady  day 
load.  Now,  all  this  means  that  the  owners  ami  managers  of  a 
central  station  company  must  be  fully  awake  to  tbc  situation, 
not  only  in  providmg  a  generating  station  which  can  give  rcli' 
able  service  at  a  low  generating  cost,  but  in  adopting  a  business 
policy  which  will  enable  it  proAiably  to  dispose  of  its  output 
and  bring  before  passible  customers  the  advantages  of  its  ser* 
vice.  \Vc  have  in  mind  y.>me  ci:i!Tri!  't:iti-ins  which  at  thi» 
season  of  the  year  are  simply  overwhelmed  with  new  business  - 
so  much  so,  in  fact,  thai  no  solidting  is  being  done.  This,  of 
course,  is  not  tn-r  nfter  the  heavy  winter  load  is  t»ver,  but  it 
simply  shows  what  first-class  service  can  do  in  the  way  of  at- 
traclmg  tariuess, and  that  in  spite  of  gas  conipetitu.n  in  the  same 
■nwn  There  is  imieh  more  in  the  central  Station  business  than 
a  large  number  of  the  central  station  companies  now  in  a  state 
of  aoawamlHilanee  cati  realice.  As  time  goes  on  more  pro- 
gressive and  better  posted  men  wiU  uke  hold  of  these  poorly 
paying  properties  and  make  them,  not  only  better  aervaitts  lor 
their  communities,  but  belter  finaiKial  mvcstments. 
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Residbncb  Versus  Store  LicHTtNc. 

We  have  recently  printed  the  opinions  o{  a  number  of  central 
tiatimi  mansgert  thai  small  residence  lightmg:  when  secured  in 
suffk'imt  amount  giva  a  characirr  of  load  which  is  preferable 
on  the  whole  to  commercial  ligfating  in  (owns  where  the  stores 
close  at  6  o'clock  four  or  lure  nights  in  the  week.  This  applies,  of 

course,  to  sninllcr  cilicv  and  villages  where  t'lc  <.ti  re-  :i'c  not  of  a 
sufficient  ihe  to  demand  much  arttfictal  light  during  daylight 
hsnrs.  Any  idea  that  residence  liglitinf  coutd  possibly  he  ■  niare 
desirable  kind  of  Ifiatl  uid  ;i  tt  ltt-r  revenue  producer  f  ir  u  ci-ntral 
station  than  store  lighting  would  have  been  considered  heresy  a 
lew  ycawa  aia  Under  oonditioas  then  existing,  nndoulttedly 
residence  lighting  was  comparatively  unprofitable.  Iit;  praf!- 
ually  been  dawning  upon  central  station  men,  houmer.  that  the 
trouble  willi  their  residence  lighting  load  has  been  simply  that 
there  was  not  enottgh  i  f  h  per  block,  and  that  they  have  not 
secured  a  anfliciently  Urge  provKjriion  of  the  possible  customers. 
Residence  lighting  with  but  one  or  two  customers  in  a  block,  or 
ao  scattered  that  a  large  number  of  transformers  have  to  be  in- 
stalled in  propoition  to  the  nnmber  of  customers  connected, 
undoubtedly  calls  for  large  investment  and  large  transformer 
lo«scs  per  customer,  bat  with  a  reasonably  large  proportion  of 
the  residences  in  a  block  using  dcctric  fight  the  case  {s  en- 
tircly  illfTiTrn)  Tfir  V.^  l  cmvc  of  residence  lighting  t.ikcn  ihc 
year  around  is  much  better  from  a  central  station  company's 
standpoint  Aan  the  load  eurvr  of  oommereial  lig^ing  when 
^;^,rc^  itri^i  nt  6  o'clock,  leaving  out  of  accoinif  the  sign  and 
display  lighting  done  by  merchants  in  the  down-town  district, 
which  really  cosnes  in  a  separate  class.  The  load  curve  of  6 
o'cli«ck  store  lighting  rises  to  a  towerini?  praV  at  fi  oVIock  part 
of  the  year,  after  which  it  drop^  to  zer<j,  and  dur.iia  the  sum- 
mer months  amounts  to  nothing  at  all.  Tlic  residence  load 
curve  haa  its  peak  extended  over  a  period  of  about  three  hours 
in  Hw  winier  and  one  hour  in  the  stnumer,  and  calls  for  a  more 
reasonable  tnveslment  than  the  store  load  in  generating  appar- 
atus in  proportion  to  the  kw-bour  output.  As  far  a&  the  form 
of  liie  kcd  curve  is  eoacemcd,  thereiore,  midetue  lighting  is  far 
the  nore  desirable  of  the  two. 

This  brings  oa  to  the  question  of  transformer  and  meter  losses. 

the  coil  <if  met<  r-  .m  l  transi'irnier<,  ani!  ll-.i-  •■  '■->.  of  bookkeep- 
ing for  a  large  number  of  swaU  consumers.  Here  is  where 
the  importance  of  a  large  number  of  consumers  on  one  trans- 
former comes  ill.  The  avcr.ige  residence,  be  it  large  n  ^null, 
seldom  has  anywltcrc  near  tin-  full  number  of  connected  lamps 
turned  on  at  once.  Where  there  are  a  lot  of  residenoes  on  one 
transformer,  the  transformer  invesltiient  can  be  kept  very  low.  for 
the  reason  that  the  average  current  taken  during  the  evening  by 
a  small  residence  i"  a  much  liirxer  proportion  of  i(>.  niaxinuiiii 
possible  krad  than  in  the  ca-<c  of  a  large  residence  with  an  in- 
divklnal  transformer.  That  the  co«l  of  mamtaining  and  read- 
ing the  meter  and  keeping  the  customer's  account  is  a  large 
percentage  of  the  cost  of  service  in  the  case  of  small  customers 
cannot  he  denied.   On  the  other  hand,  it  must  be  remembered 

that  the  prevailing  residence  r,il<  -  it.-  f-ri| :  : I  v  Imjli  -r  per  k« 
hour  than  those  obtained  for  cvmntcrcial  lighting  in  (he  busi- 
ness district.  Then,  too,  there  is  the  certain  advent  of  the 
fli.'trir  flat-iron  in  ilie  next  few  years  to  lncre.ise  residenee  ii>e 
of  current  duriag  the  day.  In  not  a  few  cases  this  will  double 
the  incMBe  from  Ksidencei^  The  whole  4|flesikm  would  seem  to 
•ctlle  dowB  lo  one  of  geting  a  large  enough  proportion  of  the 
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small  residences.  Not  a  few  managers  are  reali^inpr  tlif  impo''- 
tancc  of  this  branch  of  the  busiitess  and  will  not  rest  content  as 
long  as  fceroMBe  latnpa  and  gaa  are  still  doing  Imtiiieai  in  the 

residence  districts  of  their  cities.  Rlcctric  lighting  men  have 
been  entirely  loo  willing  lo  admit  Ihc  cheapness  of  gas  and 
kerosene.  While  it  is  true  that  gas  bills  usually  average  lower 
than  electric  light  bills  and  the  cost  of  kerosene  oil  lower  still, 
this  tells  so  small  a  part  of  the  story  of  ettst  that  no  manager 
or  employee  of  a  central  station  electric  lighting  company  should 
allow  remarks  by  customers  as  to  the  cheapness  of  gas  or  kero- 
sene lo  go  unchallenged,  as  is  too  freqttentty  done.  Central 
stations  should  get  some  of  the  money  that  is  now  going  to 
paper  hangers  and  decorators.  The  point  of  the  whole  matter 
is  that  central  station  managers  must  get  away  from  tiie  old 

iden  Ili:it  rl'-r-tric  'ijt'n  f  ir  tli<_-  ci iinpriratii  cI:,  'a  L-11-to-do  only, 
and  should  not  rest  content  until  they  svc  it  in  the  majority  of 
the  residences  witMn  the  district  which  th^  serve.  This  field 
is  one  which  is  rap.ible  of  more  development  in  ',!ie  rr..ijorily 
of  cities  than  any  other  branch  of  the  electric  lighting  business, 
with  the  posaibte  exception  of  display  and  sign  lighting. 


ELgCTRic  LiGHriNu  AS  Advertising, 

In  the  issue  of  February  %  we  gave  some  account  of  the  ef- 
forts of  the  central  n  .  iiiipany  at  St.  Paul  in  pushing  for 
sign  and  decorative  lighting.  In  that  city,  electric  signs,  build- 
ing outline  lights  and  the  like  are  urged  npon  merdnnts  and 
maniif:ictii.-i'i  -  a-,  so  much  additii  nal  r.("M-fti,inj(  i.i  lif  faitly 
compared  wilh  otlicr  means  of  advertising  used  by  mcrcliants. 
The  same  policy  is  being  fbltowed  in  the  new  bosmeas  cam- 
p.-)lgns  of  a  number  of  other  central-station  companies,  and  it 
IS  undoubtedly  the  proper  basis  upon  which  to  push  for  new 
business  of  this  kind.  One  might  go  further  alill  and  indude 
the  improveinrni  of  the  interior  lighting  of  siore«  n<  •otni  thing 
lo  be  considered  in  the  nature  of  advertising.  When  the  mat- 
ter is  urged  in  this  way,  as  it  should  be  legithnale|y,  it  ia  likely 
to  be  kMked  upon  with  much  more  favor  by  any  progressive 
merchant  than  if  simply  considered  as  so  much  increase  in  hii 
lighting  expense.  This  fielil  of  sign  and  decorative  lighting  Is 
one  which  electric  iigbt  has  all  to  itsdf,  nor  ia  any  serious  com- 
petition likely  to  arise  in  the  immediate  future.  A  large  gas- 
lighted  sign  is  not  to  he  thought  of.  and  gas  even  for  window 
lighting  when  skill  fnlly  installed  at  the  top  of  windows  with 
good  reHectors.  has  hard  work  to  make  any  headway.  Whea  it 
comes  to  outline  liKliting,  the  incandescent  bunp  ia  without  any 
attempted  competition. 

The  kinds  of  lighting  which  can  be  classed  as  used  for  adver- 
tising purposes  entirely  arc.  therefore,  not  only  the  ones  which 
are  desirable  from  a  central  station  standpoint,  because  iliey 
;ire  of  all  the  least  likely  lo  lie  t\cn  in  part  supplanted  by  compet- 
ing illurainants.  It  is  quite  true  that  advertising  to  be  effective 
must  have  a  certain  element  of  novdiy  in  it,  aitd  that  advertis* 
iiig  ineitiods  liy  eleclric  liKhl  to  day  will  not  serve  a  few  years 
from  now.  The  tendency,  however,  will  be  not  to  abandon  ad- 
vertising by  means  of  eleclric  light,  but  rather  to  evolve  new 
schemes  calling  for  c-vcu  greater  consumption  <if  i  iir  i;y  In  fact, 
this  has  been  the  biiiiory  of  ele«:iric  sign  and  decorative  ad- 
vertising up  to  date,  and  it  will  simply  repeat  itself  during  the 
iwxt  few  years  lo  the  benefit  of  the  ceatial  slalioo  rampany. 
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F«bnnry  Meeting  of  the  Amerkui  Inttitute 
of  Electrical  Engineers. 

At  Ibe  meetinir  of  the  Amerioin  Imthute  of  Elcctrial  Engi- 
neers, which  was  held  on  February  23,  a  paper  was  presented  by 
Mr.  J.  J.  Cart)  on  the  subject  of  "Telephone  Engineering  "  A 
consiili-'rabk'  |j"yti':iri  '  f  iv.c  -j.i"cr  di'voted  to  a  de:cnp!ii-il 

o(  t)'i:  pruifL-r  >oi  [ic  .11  tclephont  tiigiactriug  in  its  relitioii  io  the 
[i;lc[ihi_irc  ii-.d  --trv 

Ofdiiiarily,  cngusecring  has  to  do  principally,  li  not  exclusively, 
with  physical  factors,  but  telephone  engineering  has  not  only  to 
deal  with  pfajrsical  factors  of  the  utraust  complexity,  but  it 
hU  also  to  deal  with  commercial  questiont  which,  of  iheni- 
Mlvei,  would  Mcm  |o  be  only  mnotely  connected  with  the  irork 
of  Ihr  teteplMne  engiiiMr.  but  wMdi  fcaily  TitaHy  aSiect  it  The 
author  cxprcHcd  the  o|MtHoa  that  lekphotie  ei^nMrmc  preteats 
more  htton  of  thiti  nature  than  are  to  be  found  in  many  other 
branches.  The  case  of  a  civil  engineer  who  has  before  him  the 
problem  of  constructing  a  masonry  dam  is  an  instance  involving 
solely  physical  trid  ir^  'Vw  >i:ibility  of  the  dam  or  its  capa- 
bilities of  impounding  the  necessary  amount  of  water  are  in 
no  way  aflFecled  by  any  action  which  •In:  In  iird  of  directors  of  the 
water  works  company  may  take  wish  reference  to  its  dealings 
with  its  rusluniers.  It  is  not  so  with  telephooc  engineeriiig,  for 
a  tdepbone  toll  line  and  switchboard  system  might  be  designed  in 
accordance  with  the  highest  state  of  the  art  and  oonstrtKted  so 
as  to  give  the  best  efficiency  and  yet  by  the  action  of  the  bust' 
nets  management,  causing  the  adoption  of  what  mitht  seem  to  be 
a  reasonable  commerda!  prartice,  the  operatimtess  of  the  switch- 
board qrstem  might  be  tot.illy  destroyed.  This  statement  will 
be  .ippreriatcd  when  one  con^l<ll  r-  tlie  efTrct  o{  changiog  ffOOl 
a  Hat- rate  lr>  .1  me siagc-raiv  ot  tHiifRmg. 

Under  ll.ir  r  methm),  ihc  more  timi^  the  c(isti>iiier  uses 
the  telephoiir  liie  ureator  is  the  exprn>r  t<i  the  lompany,  and  there 
is  a  tendency  for  the  cnstonur  to  in.-ike  excessive  use  of  the 
telephone  The  consequence  of  this  exce*«iv«  use  is  that  the 
busy  cills  attain  such  serious  proportions  that  it  is  difTicttll,  if 
not  absolutely  impossible,  to  give  satisfactory  service.  This  diS- 
culty  having  been  taused  by  tsonnneveial  methods  coatd  not  be 
o«-eroame  by  the  enEincer  cmplaying  physical  ntcthods.  The  to> 
ludon  of  this  difRcalty  lay  whh  the  business  nHitagement  and 
consisted  in  the  adoption  of  .1  pro|Krr  system  of  message  rates. 
As  soon  a*  the  message-rate  system  was  .idoptcd  all  of  these 
ditTicuItics  dis-tppcared,  and  ni.iny  p'l^itivc  advantages  not  even 
suspected  as  residing  in  the  mcss.u;\.-ratc  plan  devel(i|ic<i.  I'n- 
der  the  flat-rate  system  there  was  every  temptation  I  -  ili  sub- 
scriber to  send  as  many  calls  as  (Kissible  over  one  line.  This 
retrahed  in  overcrowding  the  line  and  was  attended  by  bad  re- 
actions of  every  kind.  Only  those  having  a  large  number  of 
caHs  installed  a  telephone,  and  those  having  small  use  for  the 
telephone  made  it  a  practice  to  use  the  telephones  of  their  neiEh- 
ban  or  did  not  employ  the  telephone  at  all. 

By  introducing  into  the  large  cities  the  message-rale  system, 
and  by  placing  proper  limits  on  the  load  wbiVh  sliotild  be  carried 
upon  one  line,  atid  by  providing  a  Krad»aie<i  system  whereby  ad- 
ditional lines  could  be  obtained  on  a  basis  proportionate  to  the 
amount  of  their  nse,  relief  from  this  overlo.iiliiig  was  afforded 
More  than  this,  under  the  mcss-nge  rate  system  i(  js  olivicmsK  for 
the  interest  rif  ihe  telephone  company  to  011.1,..;  -  I'ne  use  of 
the  telephone  in  every  manner.  For  this  reason  it  b^'Came  feasible 
and  desirable  to  install  as  many  auxiliary  inMroments  as  pos- 
sible. This  development  not  only  reacted  upon  the  central  office 
eoghMcring  and  the  general  engineering  of  the  plant,  bat  also 
complelely  diaiiffed  the  stale  of  affairs  with  reiercnoe  to  speak- 
ing-tube  tdepfaones.  practically  limitmg  the  former  spcakHig- 
Inbe  system  to  special  and  peculiar  oonditianSi 

During  the  ten  years  just  passed,  a  rrrolntion  has  fnken  place 
in  the  design  and  construction  of  telc(ili  >  i  ivit.  hlji  ..n  iN,  the 
magneto  switchboard,  so-called,  having  ni.vn  niy  lo  tlit  com- 
mon-battery switchboard.  This  change  has  resulted  in  the  crea- 
tion of  a  power  plant  at  each  central  ofhcc,  upon  which  the 


operation  of  the  telephone  switchboard  and  apparaltts  is  wholly 
dependent.  The  requirements  of  the  telephone  arc  such  that 
storage  battery  practice  from  the  telephone  point  of  view  presents 
problems  which  ,ire  different  from  those  encountered  elsewhere. 
Even  almost  infinilesinuil  changes  tti  iht;  voltage  of  Ac  battery 
might  result  in  disttirbances  at  the  telephone  receivers. 

In  discussing  automatic  telephone  awitcliboards,  the.  author 
stated  that  taking  into  account  all  of  the  faetofs  involved,  and 
which  go  to  make  up  the  total  annual  charges  which  could  prop- 
erly be  placed  against  the  automatic  switchboard  system,  00  the 
one  hand,  and  (he  manual  system  on  Ihe  other  hand,  leaving  out 
of  rii  i  r  iitit  sw  in-iilii  liTils  s-.::t..li!'  f  ir  •.><•  only  in  Small  villages 
and  nMkiii>,'  1 1  Tiip  (riv.  .ti  ii]!  ;ii  ■.A  .•i;liliM;<r<' ;  of  10,000  lines  cap- 
acii;. ,  ilir  . .111111:1'  .  Ii. !->;•..  ■.  iipiiri  rlic  ,iiir:ini;iti<:  sy-ti-in  are  sub- 
stantiaiiy  greater  than  the  annual  charges  upon  3  manual 
system  4>jierated  On  the  common-battery  multiple  plan.  He  wid 
that  from  the  standp<iinl  of  costs  the  automatic  system  fails 
when  pl.nced  in  competition  with  the  common-battery  multiple- 
board  Operated  manually,  and  that  no  plan  tbua  far  employed, 
whkb  rcquim  tini  the  subscriber  ahouM  operate  «  machiBe  and 
send  his  call  automatically  lo  the  eeutral  elBcc,  can  suceesafully 
compete  with  the  plan  which  requires  that  the  subscriber  should 
remove  the  telephone  from  the  hook  and  send  the  call  orally. 

The  discussion  was  opened  by  .Mr.  Thomas  1).  Lockwood, 
who  outlined  the  history  of  the  invention  of  the  telephone  and 
the  development  of  the  telephone  industry.  He  st.ited  that 
the  only  sensible  method  of  charging  101  tf Icfilumc  service  is 
by  the  ni(»s«ape  rate,  which  is  even  more  preferable  to  the  Dat 
rate  than  'ii<  ^  ^rnpean  plan  is  to  the  American  plan  twitb  reier- 
eace  to  hotel  cbarces. 

Prof.  M,  I.  Pupin  remarked  that  telephone  engineering  is 
extremely  exact  and  elaborate  because  with  it  one  is  working 
to  the  limit  A  loose  contact  in  ordinary  electrical  engineering 
will  do  no  harm,  as  the  •. -It,  .,.r  is  high,  but  in  telephone  engi- 
ginccring.  where  the  V  '  l.xf  is  exce.ssively  low,  the  slightest 
loss  of  contact  maj  .n  -i  jMi  it  deal  of  trouble  l<  i  ;.iist'  it  i  l 
produce  at  low  voUiiKi  '  uuich  higher  resistance  llwii  .it  IiikIi 
voltages.  Moreover,  in  telephone  engineering  there  is  wave 
transmission,  and  when  the  wave  gets  10  a  loose  joint  it  may  be 
reflected,  and  reflection  is  a  serious  matter.  The  power  trans- 
mis&ion  engineer  desires  as  high  permeability  in  iron  as  possible, 
but  the  telephone  engineer  wisHes  to  obtain  as  low  a  permeability 
as  poMible.  If  it  were  impossiUe  to  obtain  a  permeability  lower 
than  tfioa,  telephony  would  itt  all  probability  be  out  of  the  ques- 
tion. The  Creator,  however,  has  provided  a  mkmscaplc  lower 
limit  within  which  the  permeability  of  the  iron  is  aoo  or  less. 
It  is  this  limit  which  the  telephone  engineer  had  to  discover, 
and  he  must  he  constantly  on  his  guard  not  to  extend  his  opera 
tions  outside  of  this  limit. 

Mr.  Bancroft  GhtrardI  outlined  the  duties  of  the  various 
executive  dep;irtments  of  a  telephone  organization. 

Dr.  C  P.  Steinmetz  showed  that  although  both  the  transmis- 
sion (if  power  and  the  tr.insmi«sion  of  Speech  are  essentially  elec- 
trical transmissions  of  power,  the  purposes  involved  in  the  two 
arc  <iii<ic  <liflFerent  and,  therefore,  different  methods  must  be 
employed.  In  electric  power  transmission  the  problem  is  to  de> 
liver  at  the  end  of  the  line  as  large  a  percentage  as  possible  of 
the  power  which  has  been  sent  into  the  line;  that  is,  high  efii- 
cicrtcy  is  a  prime  retiuisfl*.  In  electric  speech  transmission  the 
problem  is  to  retain  as  far  a?  i>ussible  the  relative  proportions  of 
the  different  components  of  the  complex  current  w.ive  which  the 
microphone  sends  into  the  line,  and  the  percentage  of  power 
delivered  need  not  be  considered.  The  tclephotie  is  so  sensitive 
that  we  could  tranKDit  from  San  Francisco  to  New  York  and 
even  include  a  tnmsathmtie  cable,  and  oould  still  get  enough 
power  to  operate  a  telephone,  that  it,  to  hear  a  sound,  but  ntit 

to  understand.  The  higher  b  imv  n  ic-  .  f  the  current  wave  whiih 
constitute  tile  difference  betwiiu  tin  klkis  would  be  wiped  out. 
To  transmit  the  electric  power  so  as  to  destroy  the  articulation 
a«  little  as  possible  i»  the  problem  of  telephony,  but  the  question 
of  the  power  ddivered  is  immatorial,  because  the  amount  needed 
ii  i»«gligibie. 
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laveetigttion  of  Automobile  Gasoline  Ignitors. 

In  the  Augutt  i2>  iuHe  of  the  Eucimcm.  Woh»  fkm 
Emcinok  la  ofilorial  caUed  alteation  to  the  nal  need  at* some 
experimeirial  knowledge  of  the  reqiarcmciiti  for  igniting  gast^- 
linc  in  the  cylinders  of  aulumobtle  engines.  Pi  if  J.  W.  Ester- 
line  of  the  Department  of  Electrical  Engitieeriiig,  I'm  due  Uni- 
versity, La  Fayette,  Ind  ,  has  decided  to  undertake  an  investi- 
gation along  the  lines  suggested  in  the  editorial  mentir>tied. 
Plans  are  already  being  laid  for  beginning  experiment.il  work. 
Two  tttia  of  investigations  are  to  be  started.  A  comprehensive 
atlMljr  ia  to  be  made  of  the  apparatus  now  on  the  market  for 
igniting  gaMline  in  engines.  This  will  comprise  a  study  of  mag- 
netos, spark  coils,  batteries  aitd  (he  sparldnc  or  igniting  ap- 
pUanees.  Parallel  with  this  there  will  be  oond acted  another 
series  of  tests  ibr  the  purpose  of  deiernnntng  the  limitations  of» 
and.  if  pijs^ible.'the-idcal  conditions  for.  the  igniting  of  gSSoUne. 
Variatioi)*  of  capacity,  inductance,  inrrciit,  electromotive  force, 
compression,  and  quality  of  the  mi-vt  Hi-  is:ll  be  made,  and  the 
effect  of  these  variables  studied.  It  H  hoped  that  »  comparison 
of  the  ideal  rnii  r  n,M,t<i  with  the  t«si«  of  the  commercial  ap- 
paratus will  be  possiblf 

The  hearty  co-operation  of  the  manufacturers  of  g.isoliiu-  eii- 
ginc«  and  igniting  apparatus  is  all  that  is  nov,>  required  to  make 
this  scries  of  experimetils  comprehensive  and  of  a  nature  which 
would  be  of  value  to  the  maoufactnrers  at»d  operators  of  such 
apparatnt.  It  is  to  he  hoped  thai  this  oo-operation  will  lie  frcelj 
aooordetL 

Underwriterg'  Pogidoa  on  Gaaoline  Vapor 
LunjM. 

Setreral  yean  ago^  the  active  wotk  done  by  talesmen  of  so- 
called   gasoline   "arc"   lamps    caused   some    alarm  among 

Ihc  owners  of  smaller  central  companies,  as  a  good  many  mer- 
chant ^  in  smaller  villages  were  imliiced  to  put  in  these  dangerous 
apiilianccs  as  a  siibslitiite  for  eloclric  light.  Recently  not  much 
lias  been  hoard  about  this  form  of  competition.  althiniBh  occasion- 
ally ilu'ir  adoption  is  reported  in  to.in-  aIilt'  ..inui-  '  .(.r  I.een 
unusually  active.  In  ihc  type  here  referred  to  the  g.isoisne  is 
contained  in  the  lamp  itself.  Ilcnct-  the  lamps  musi  be  filled  each 
<lay.  a  process  involving  tii.>t  only  lime,  but  danger.  The  tact  i.s, 
the  inconvenience  and  danger  of  the  gasoline  lamp  haVC  been 
sufficient  to  drive  it  out  of  the  field  on  account  of  its  own  in* 
hercni  qualities  whetever  central  station  service  is  treasonably 
good  and  ebeap  and  ccntnl  station  managers  are  wide  atnke. 
Such  managers  have  seen  to  it  that  the  people  of  the  town  have 
been  made  aoiiiainlcd  with  the  numerous  accidents  which  have 
txcnrred  in  (he  use  of  these  lamps.  In  the  long  run  every  town 
IS  here  Ihcy  arc  used  is  likely  to  furnish  one  or  more  examples 
fi»i  the  casualty  list,  as  it  is  usually  only  a  question  of  time  until 
an  accident  i:<curs  where  a  nnrnlier  of  these  lamps  are  in  use. 

A  nuinlK  T  of  central  station  ni.inaRers  h.ne  recently  made  in- 
Huirics  as  to  the  position  liikni  by  ilii  I'ire  I'liderw  riler^  as  to 
these  gasoline  vapor  lamps.    1  he  latest  bulletins  on  this  subject, 

by  the  eomuliiiig  engitieers  of  the  National  Hoard  of  Fire  Under- 
writers, can  be  obuined  at  any  time  by  appltcatioa  to  William 
H.  Merrill.  Jr..  Secretary,  38^  Ohio  Street,  Chicago.  It  conuins 
n  Itii  of  32  vapor  lamps  which  have  been  examined  under  the 
rale*  and  reqairements  of  the  National  Board  of  Fire  Under- 
writers  by  it*  committee  of  con»nltii>K  iiiKineers  and  which,  to 
u«e  the  lanqu.iffe  ff  the  bulleliii.  "may  be  inrmilted  for  use  when 
in>;:ilKil  an'ir^l  to  rciiiiirenu-iils  at  siuh  hiiilur  rato>-  .is  maj 
In-  (Wi'd  bv  l.isal  or  st.-iic  lKiar<l  ol   Underwriters  havinjt 

illn^■iic1i'>n,  if  tbc  ci>ui(>aiiy  liisurmn  the  propertv  consents  to 
the  same  in  writing  on  lis  poln)  "  The  bulletin  tlicn  continues 
in  taiigtiai;e  whu-li  is  rertaiiily  not  very  che<'ring  OT  COCOUraging 
to  the  u-iTs  of  such  nppliaiues  as  follows; 

"The  Vff  of  storage  of  ga-oliiw  ,ven  with  all  known  piecau 
tions  is  a  danger  which  should  always  be  recognised  by  Under- 
writers is  higher  rates  of  premtums.  Where  permitted  it  should 
be  surrounded  with  the  most  rigid  safeguards.    Attention  is 


called  to  the  fact  that  the  laws  of  .some  St.itcs  prohibit  the  ii>e 
of  gasoline  for  lighiing  purpose*,  Jt  should  be  further  noted 
that  the  install-.tit  11  n;  gasoline  Ir.mpi  initde  buildings  is  pro- 
hibited in  certain  districts  by  local  authorities  and  local  boards." 

"A  list  is  given  of  gasoline  vapor  lamps  which  have  been  ex- 
amined and  tested  from  samples  secured  in  the  market  from  time 
to  lime  and  which  arc  stated  to  be  safeguarded  to  as  great  cxietit 
as  it  is  possible  to  safeguard  dangerous  devices  of  this  charac- 
ter. The  list  covers  pendant  and  bnidcet  lamps  only.  No  portable 
hand  or  table  lamp  is  permitted.  It  is  noted  particularly  that 
gasoline  lamps  should  be  hung  at  a  safe  distance  from  IgnitiUe 
material,  wfMidwork.  etc.  the  following  caution  is  given: 

"The  principal  danger  from  these  gasoline  devic«  is  in 
having  the  gasolnir  ;ilsini     \t  -in!;-;.i>  ii  r  i;  i ''i  I  le  con- 

tinuully  gives  ott  imi.tmin.ibU  i,>i>ui,  ,uh1  .x  hgiit  .some  distance 
from  the  material  will  ignite  it  through  the  medium  of  this 
vapor.  The  vapor  from  one  pint  of  gasoline  will  make  200  cu.  ft. 
of  air  explosive.  It  depcnds.U)>on  the  proportion  of  air  and  vapor 
whether  it  becomes  a  burning  gas  or  destructive  explosive.  Be- 
ware of  any  leaks  in  cans,  and  never  foTfct  how  dangerous  a  ma- 
terial you  are  handling." 


Ward  Leonard  System  in  a  Gennui  Colliery. 

In  a  pap'^i  ''■'■''^  iM  i.iii  tliv  .M  .11  i  In  ler  section  of  the  (IJril- 
ish)  Institute  of  Electrical  Engineers  Mr.  W.  C.  Mountain  gave 
an  interesting  description  of  the  hoisting  installation  at  the  Zul- 
lern  II  colliery  in  Germany,  where  use  is  made  of  an  electric 
cquipmeiil  involving  the  Ward  l.eon;ircI  system  of  voltage  control, 
and  of  an  extremely  heavy  fly-wheel.  The  armatures  of  the  hoist- 
ing motors  are  connected  directly  without  switches  to  the  anua- 
ture  of  a  generator,  the  voltage  of  which  can  be  varied  at  will, 
the  field  strength  of  the  hoisting  motors  being  nuintalned  at  a 
constant  value. 

The  winding  dnttn  is  driven  by  two  direct-current  motors. 

uli  ol  Ill  I1  is  rated  .it  7.;o  lip  .11  vt)  vi)ll$.  These  motors 
it-ceive  Ihtii  power  from  a  nijtcr  gtucrj.tor,  a  description  <if 
rt  hich  is  gucii  below.  The  whole  of  the  starting,  stopping,  speed 
regulation  and  reversing  is  done  by  one  switch,  which  operates 
a  resistance  placed  in  the  shunt  field  circuit  of  the  generator 
of  the  niotor  generalor  Hy  this  means  otily  currents  of  small 
magnitude  an-  dealt  with,  the  burning  of  contacts  is  avoided, 
and  heavy  and  expensive  resistances  are  not  necessary.  Practi- 
cally no  power  is  wasted  in  resistance  when  the  winding  dram 
it  mn  at  reduced  nweds.  A  small  amonnt  of  energy  is  returned 
to  the  motor-generator  from  the  srinding  motors  during  retarda- 
tion, and  this  Is  usefully  applied  in  aeederating  the  enormous 
fly-wheel  used  with  the  motor-generator,  instead  of  being  con- 
sumed by  friction  in  braking, 

The  main  generating  equipment  consists  of  two  engine-driven, 
5Jj-volt,  i,ioo-kw,  direct-current  generators,  which  supply  power 
to  the  whole  of  Ihe  machinery  at  the  colliery.  .\  single  generator 
is  siillicient  to  supply  power  (o  the  electric  hoisiing  equipment, 
the  washcry,  fans,  air  compressors,  work  shops  and  pumps. 

The  most  inlertsiing  part  of  the  electrical  installation  is  the 
motor  generator  which  was  referred  to  above.  This  machine 
i.  usi  il  to  prevent  ahnormal  fluclintions  in  the  demand  for  power 
from  the  main  generators.  The  startttig  of  the  winding  drum 
would  have  necessitated  a  tremendous  rush  of  current  from  the 
geneiators  if  the  usual  type  of  equipment  had  been  eBpley«d. 
The  motor-generator  eonsists  of  a  shunt-wotmd  generator  direct- 
connected  to  a  15-ion  fly-wheel  and  a  special  i-ariable-voltage  gen- 
erator. The  lly  whcel  is  of  steel  and  runs  at  a  peripheral  speed 
of  I  i.ooo  fl,  p-  '  iniiii^  It  is  placed  between  the  two  bearings 
of  the  stt,  the  jui.,aiire  of  (he  motor  licing  mounted  outside 
of  the  bciriiig,  .itid  that  of  the  other  outside  of  the  odu-r  bear- 
ing. .Xlthough  the  motor  is  ra;ed  at  otily  .100  elTective  horse- 
power, the  generator  is  a  i.ooo  kw  machine  when  excited  to  full 
e  m.f  of  550  voll*.  The  hitler  in.ichinc  is  specially  designed.  It 
is  provided  with  a  double  commiilator  and  a  special  field  maglMt 
system,  having  auxiliary  poles  with  series  windings  to  prevent 
{■parking.  The  main  field  coils  are  shtmt  wound  and  are  tnf' 
plied  with  current  from  the  main  generators.  By  this  means  any 
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ilesir«d  emf.  it  olttained  for  opcratidf  tha  boitilog  ntoton. 

The  (SectiveneM  of  the  motor-generator  set  in  prercatiog  flue- 
tmtioiB  is  sliowii  from  a  leriei  of  tc*ta  retiorted  by  (he  ntlnr. 

Although  the  current  taken  bj  the  hoisting  motors  durinK  start- 
ing was  1,300  amperes,  decreaf^ed  to  1,000  amperes  as  the  hoist- 
ing motors  reached  full  speed,  and  became  500  amperes  >'.r.cn 
the  drum  was  brought  to  rest,  the  current  taken  from  the  main 
^i-nvriil'^r-.  liy  the  iiRitor  vi  lli'j  ru  jtor-gtMicr  jt' ir  5C*.  varied  from 
ioo  nliilc  iiic  drum  wa$  being  started,  to  450  when  the  drum 
readied  lull  speed  Md  decmscd  U>  o  wImh  tiie  dram  wai  being 
brought  to  re»l. 


Prol.  Elihu  Thomson  on  Alcohol  Engines. 

In  ttiuicctioa  witli  the  recent  igitatian  for  free  industrial 
alcoiiol  the  Waj*  and  Meane  Ctamiittee  of  tli«  HbuM  of  Rep- 
reicntatiTCS  haji  had  he«ringa  on  the  anhject  in  Waihington, 
when  an  intcrestmc  nKsnonndmB  on  Hat  tubjcct  was  pmaented 
by  Prof.  Elihv  Thomaon.  We  «iaote  as  foUoM,  aoaw  poftions 
of  it: 

'K«asoline  as  well  as  kerosene  has  the  great  disadvantage 
that  it  floats  upon  water  and  is  distributed  by  water.  It  is 
a  well  kiii^'Aii  •  th;,;  it  ;>  tt'iuiiu  r.:i;i";.  ii-i:'r- to  attempt 
to  extinguish  bunimg  gasoline  or  kerosene  b>-  water  alone. 
The  u^c  of  water  may,  in  fact,  be  a  positive  disadvantage  in  Boat- 
ing the  tmrning  material  over  considerable  places  in  tprcad- 
inc  iirc.  Xot  so  with  alcolnd,  which  mixes  with  water  ia  all 
portioni,  and  which  ia  at  onee  diluted  and  prevented  from  rc- 
inaimnK  eombustible. 

*We  have  recently  teated  al  the  tyna  worlcs  of  the  General 
Electric  Company  a  Dettts  alcohol  engine,  a  type  of  engine 
ni  i'Jt  in  Germany  especially  for  use  with  alcohol,  and  the  re- 
suits  been  suih  as  lo  prove  without  doubt  the  entire 
suitability  t  i  In  I,  if  clKiip  enough,  as  a  fuel  for  internal 
combustion  engines,  i  Ins  particular  engine  is  to  be  sent  to 
the  island  of  Cuba  and  coupled  to  a  dynamo  for  lighting.  It  will 
be  operated  with  the  cheap  Cuban  alcohol,  which  is,  I  am  in- 
formed, sold  there  at  about  12  to  15  cents  per  gallon.  A  few 
jpaltons  of  this  alcohol  were  obtained  and  used  in  onr  tests  here. 
,«nd  it  was  found  to  be  a  h^  grade  (pirit,  conuining  94  per  cent 
aleoliol  by  volume  and  6  par  cent  of  wtterg  or  >bo«l  gt  per  cent 
alcolul  by  weight 

"While  it  is  not  methylated  or  denaturalized,  there  is  no 
question  that  the  behavior  in  the  engine  of  dcnattmitizcd  or 
mnhvUncd  spirit  >.<o-,-,!;l  ';■!■  iilctili^-.iry  ■hr  -:i;r..:  with  the  p'.'.rc 
grajii  alcohol.  T:i  ('htain  this  s,iiit^>lt;  lii  Culaa  alcL.liul  i:  was 
necessary  thst  wt-  ji.t.  an  import  duty  of  $4  per  g.t]lon,  with  fith'-r 
charges,  which  made  the  cost  of  the  nialeri.il  used  in  testing 
enormous  as  compared  with  its  actual  value  in  Cub.i,  and  I  may 
here  remark  that,  as  in  testing  an  engine  of  this  kind  a  consider- 
able quantity  of  alcohol  will  be  u->ed,  manufacturers  here  in  tlie 
iUnited  States  would  suffer  a  considerable  disadvantage  in  build- 
ing such  engines  at  compared  with  those  in  a  oonntiy  where 
methylated  spirit,  nntazed,  ia  ohtainable.  In  fact,  the  coat  of 
the  m.itcrial  for  testing  the  engines  is  probably  a  suHidently 
.'.ttorij.;  .Ic'u  rrciit  just  now  to  prevent  the  manufacture  being 
t.tki  II  up  11;  tlic  l''nited  States,  'lite  island  of  Cuba  is,  iiowcvcr, 
an  <  vcciknt  t-.c..'.  t>  r  the  uM  of  such  machinery,  on  aoeount 

fi!  till'  lew  co-t  LI  I  alcollol  " 

"It  nil  ijjenlioncd  here  that  our  experiments  developed 
the  f.ici  that  alcohol  is  suitable  as  a  motor  fuel  even  when  it 
contains  as  high  a  percentage  .r*  15  per  cent  of  water.  Not- 
witbatanding  the  fact  that  the  heating  value  of  alcohol,  or  the 
iMUIlbW  ti  httlt  Unita  contained,  is  much  less  than  in  gasoline, 
it  la  found  by  actual  experiment  tliat  a  gallon  of  aloohoi  will 
ilevelop  cnbslantlally  the  same  power  in  an  bitcmd  com- 
bustion engine  as  a  gallon  of  gasoline.  This  is  ciwing  to  tha 
superior  efficiency  of  operation  when  nieohol  !s  used.  Less  of  the 
heat  is  thrown  iiway  in  sv.ulf  j.tr,sr-  ar.'i  in  tli<i  \v;iilt  ia--Vct.  The 
mixture  of  alcohol  vapor  with  air  stands  a  much  higher  com- 
pnuiaa  dna'doaa  a  mixtnie  «f  gaaoline  and  air  without  peema^ 


ture  eitplaaion.  aad  tbia  Is  one  of  the  main  facion  ia  giving 
a  gftater  ettdcnqr. 
"The  exhatiit  gaaet  from  the  alcohol  engine  cany  off  less 

heat.  Tbey  are  cooler  gases.  It  is  well  known  that  the  exhaust 
gases  from  a  gasoline  or  kerosene  engine  are  liable  to  be  very  ob- 
jectionable on  account  of  the  odor.  In  our  test?  n;  the  Dcutz 
alcohol  engine  there  was  absolutely  no  such  ob.icruui.  wiUi  al- 
cohol fuel,  cxli.ui'.'c  giiM.s  bk::r.g  biit  ilislitlv  odorous,  or  near- 
ly inodorous,  but  what  odor  there  was  was  not  of  a  disagreeable 
character. 

"There  is  just  now  the  beginning  of  a  large  development  in 
the  application  of  the  internal  combustion  engine  to  the  pro- 
pulsion of  railroad  cara  on  short  lines  at  feeders  to  the  main 
lines.  In  this  case  an  ordinary  passenger  car  is  equipped  with 

a  power  compartment  at  one  end,  io  wbich  there  win  be  installed 

an  engine  of,  s.iy,  200  horsc-posrcr  of  tbe  internal  combustion 
or  explosion  type.  The  growth  of  such  a  system  is  liable  to  be 
hampered  in  the  near  future  by  the  cost  of  gasoline  as  a  fuel, 
and  the  diflicultics  01  usins  kcn  scnc  .irc  still  quite  consider- 
able. Especially  is  the  exhaust  likely  to  be  offensive.  In  this 
case  alcohol,  which  ooutd  be  ptodnccd  in  unlimited  amoant, 
could  be  substituted, 

"It  in.iy  he  mentioned  in  conclusion  that  the  efficiency— thai 
is,  the  ratio  01  the  conversion  of  the  heat  units  conlaincd  in 
the  fuel  into  power— is  probably  hJcher  in  the  akohol  engine 
than  in  engine*  operated  with  awy  oth«  combuatiUe>  and  doubt- 
leiSt  on  account  of  the  compnraiive  newness  of  the  alcohol 
enginei,  there  is  tdll  room  fbr  improvement  in  this  respect" 

A  copy  of  the  bill  introdtieed  in  the  House  by  Mr.  Calderwood 
;r..i^.iiiL;  cth'.l  [ilvulti  1  I'lri",  :f  Ti'inlrTciI  ull^lr;]lk:lll^_'.  ha>  now 
litiii  c;Tcul:itoi:i  with  a  iiL-titiuii  for  sigiiat«irc.  .Vccoinfiai-.x iiil;  the 
bill  is  a  verv  inturi.  -tinj  p:i::;;.hlct  going  over  the  whole  field  of 
arts  and  industries,  pointmg  out  the  mantrfi^ct'iring  and  other 
purposes  for  which  untaxed  denaturi/'-ti  alruliu!  v,i5uld  be  used, 
and  arguing  that  the  development  of  many  important  industries 
is  luiiipcrcd  by  an  excessive  alCOhol  lax.  Reference  is  m'ade, 
for  ejumpl^  to  use  in  Inequer  work,  where  the  solvent  is  the 
principal  Mem  of  coat  Speefal  note  is  alio  nude  of  tlMf  uae 
of  shellac  and  alcahel  hi  binding  togeOier  the  coils  or  layera 
of  wires  in  motors  and  generators.  The  nie  of  this  aloobol- 
shellac  solution  is  also  noted  in  regard  to  the  manufacture  of 
mica  and  other  insulting  material  used  in  electrical  madtinefy. 


Technical  Education  in  Great  Britain, 


The  pre«i-:;t  oi  ti-.  lniii  .il  >>ducalion  in  Great  Britain  is 

illnstriitcd  in  1  nii  rs  un  the  subject  by  Prof.  \V.  Ripper,  of 
it'.r  I  .  (  ::-:a  .il  [  ii  iiaitment  of  Sheffield  University,  recently  made 
at  the  annual  meeting  of  the  .Association  of  Technical  Institu- 
tions. It  .ipp»>ars  that  British  employers,  .as  a  rule,  have  no  use 
for  the  technical  graduate,  aivd  Prof.  ^Kipper  states  that  he  knows 
of  students  who,  wlien  applying  for  an  appointment,  have  feared 
to  moition  that  they.had  been  trained  in  a  technical  institution. 
Fomieily  a  similar  eonditiaa  existed  in  this  country,  but  for- 
tonately  was  npiooCBd  half  a  genoation  ago.  Dovbtless  the 
inchoate  condition  of  technical  educational  methods  in  Great 
Dritain  is  largely  responsible  for  the  position  of  employers.  While 
technical  schools,  so-called,  are  not  lacking,  their  number  being 
mrrd  t'r.in  too,  it  is  ^_t o  i-hing  i  r  liinl  l  int  the  faculty  in  the 
majority  of  these  schools  consist*  ol  miiy  ii  nr  members  or  less. 

The  clue  to  the  present  unsalisfact>nv  n ndision  appears  to  be 
given  in  the  report  of  Prof.  Ripper,  the  title  of  which  U  "On 
the  Rest  Method  of  Arranging  the  Period  of  College  and  Work- 
shop Training  for  Technical  Day  Students."  This  discusses  the 
auestion  whether  the  student  should  enter  the  workshop  first, 
and  afterwards  proceed  to  the  technical  college;  whc^r  be 
should  enter  the  tedmical  college  direct  from  schoni,  and  after 
his  college  cowae  psocced  to  the  works ;  or  whether  he  should 
follow  the  works  training  and  college  training  concttrrcntly.  by 
nltrrnatiii^'  ,-.;tL'tiil:i[:i-e  of  six  summer  montli-.  111  ihu  '.vorks  and 
six  winter  months  at  the  college.  It  would  thus  appear  that  tlie 
methods  of  technical  trahiiog  which  were  discanted  a  score  or 

Digitized  by  Coog|^ 


4H  ELECTRICALWORLD.  Vol.  XLVII.  No.  9. 


more  year:,  ago  m  this  cuuntry  and  in  Gcrin.iny  still  hoid  full 
nay  in  Great  Britain. 

In  support  of  its  oonclu»ions.  the  repon  lays  down  the  prin- 
ciple tliiit  tine  prindpnl  qualities  required  of  a  successful  engineer 
ait  tbc  qualities  acquired  in  the  workshop,  the  (iiialiticis  acquired 
as  a  student  being  of  secondary  imjxirtance  to  the  practical.  In 
>tril\iTi(.;  i.L':iir:i^;  is  ilif  l>ii..icl  American  and  <p'  rin."iii  v^i^u',  that 
the  function  ><i  tin-  achuical  school  h  to  train  tlic  jncncal  fac- 
ulties and  imiiar;  -.iic  great  body  of  -icieniitic  and  technical  prin* 
cipies  upon  which  a  given  branch  of  engineering  rcptnes;  and 
that  the  cducatioaal  period  should  pfecede  the  period  of  appli- 
cation, and  not  be  curtailed  by  ati  intertnixitirc  of  practical  work 
apt  to  be  of  little  or  no  value  to  the  Kradiiaie  starting  on  his 
work-3-day  c-ircrr  !  irly  t  xpiridi  i  in  uvhnical  education  in 
this  country  taught  that  wiicthcr  a  graduate  had  a  maximum  or 
minimum  of  practical  instruction  durnig  his  college  career,  he 
had  to  begin  at  the  bottont  of  the  ladder  iipon  graduation ;  that 
but  a  small  fraction  of  his  school-dsy  practical  training  applied 

i^ircrtly  ti'  .iny  p.irticiil.ir  line  cf  work  in  w'liili  hi-  tiiifi'it  after 
graiJuatiun  t-Hler.  ;in<!  tin:-  fr^ttiou  wuuKi  jj;irl]y  or  wholly 

have  to  be  unlearned  i.ni  in  accordance  with  the  practice  of 
his  employer ;  in  !<hort,  that  tmder  an>  educational  circumstances 
the  graduate  was  accepted  only  as  raw  material  and  a  period 
of  ipprenticesliip  of  several  yean  in  direct  contact  with  practical 
work  was  necessary  for  his  ad)ustment  to  the  particular  indus- 
trial conditions  of  Iii^  fitM  i  f  wnrk,  and  for  the  atlainmetii  of 
the  balanced  ju<lgineiit  which  is  the  most  essential  qualification 
of  the  engineer. 

The  report  does  not  discuss  technical  education  in  any  of  iu 
broader  tqtects,  and  eondudes  that  each  of  the  three  systtma 
above  noted  has  its  admrntage*^  as  foHaws; 

I.  The  student  who  has  been  in  a  works  first  brings  to  his  col- 
lege work  a  knowledge  of  pr.ictical  facts  which  enable  him  to 
appreciate  to  the  full  the  \aUic  of  his  technical  lectures.  Many 
of  the  point!!  raised  in  thc_  technical  lectures  arc  of  little  mean- 
ing or  interest  to  the  student  who  has  never  previously  been 
in  a  works. 

3  Tile  >'Outh  is  generally  much  more  certain  of  bii  college 

training  if  he  takes  it  before  entering  the  works,  than  if  he 
postpones  the  college  training  till  he  has  been  through  the  works, 
as  there  arc  often  many  indncinii-nts  held  out  to  him  nol.lo 
break  away  from  his  connection  with  the  works.  The  student 
who  enters  the  workshop  first  finds  on  returning  to  the  college  that 
he  haa  lost  much  of  the  information  acquired  during  his  school 
training,  particularly  h!s  skill  in  mathematics,  and  also  the  habit 
of  $tudy.  and  has  to  sjieiul  much  time  in  regaining  lost  ground. 

3.  Prof.  Kipper  s^ys  he  has  had  sonic  e,\pericticc  with  the  sys- 
tem whereby  there  is  attendance  at  tltc  work's  and  college  con- 
currently, and  is  >.ali5fied  that  it  is  a  very  Rood  one.  The  opin- 
ion of  his  best  students  who  have  passed  under  this  system  is  of 
strong  approval  and  high  appreciation  of  it,  as  a  means  of  prep- 
aration, both  practical  and  theoretical,  for  their  future  career. 

What  Great  Britain  appears  to  lack  is  a  militant  educator  who 
will  have  the  courage  l"  <  vpr^i  lln  pitii  il  iii.ii'.r'iii.iv-v  if  Ilnt- 
ish  technical  educational  mctliods  lor  liir  ii< I  "f  thi-  ;:>csent 
age,  and  who  will,  day  in  and  day  out.  advocate  Itefore  the  public 
the  modern  methods  which  have  been  such  a  large  factor  in 
transferrmg  to  the  United  States  'snd  Germany  the  industrial 
ascendency  fomeily  hekl  by  Gn»t  Britain. 


Bu8iness<<3ettiiig  Instruction  in  Brooklyn. 

The  Edisoo  Electric  Illuminating  Company,  of  Brooklyn,  has 
arranged  for  a  course  in  "business-getting"  instruction  for  its 
employes,  of  whom  about  60,  mostly  in  the  canvassing  depart- 
mrr.t,  have  taken  advant.igc  of  the  opportunity.  The  price  of 
the  course  is  $40  per  student;  the  greater  part  of  thi*  is  assumed 
initially  by  the  Edison  Company,  and  a  weekly  charge  of  50  cents 
per  student  made  during  the  course  will  be  refunded  to  each 
tttident  when  be  sncoessfiiNy  conipletes  die  course,  thus  making 
die  instruction  finally  free.  The  course,  which  is  by  corre- 
spondence, supplemented  by  lectures  in  Brooklyn,  is  given  by 
Arthur  Frederick  SbeMon,  of  ChicaflOi. 


Composite  Incandesoeot  Limps. 

The  accompanying  illustration  shows  an  incandescent  clcctrte 
lamp  for  which  a  patent  was  granted  to  Prof.  H.  C  Parker  on 
February  ao,  1906.  A  tube  of  quartz  is  coated  on  its  inner  sur- 

facT  vrAh  a  thin  film  of  iridium.  The  iiiidi'lr  jiortirm  of  the 
tube  IS  lightly  packed  with  powdered  quartz.  Ihc  Iciding-in 
wires  are  embedded  in  gnglMtt  which  fills  the  ends  of  the  tu1>e 


OOHFOSTR  INCAHMtSCetrt  I^MF. 

and  forms  an  electrical  conaectton  between  the  leading-m  wire« 
and  the  iridium  film.  The  ends  of  the  tube  are  sealed  tightK 
When  the  current  is  tamed  on,  the  film  of  iridium  is  heated 

to  incandescence  and  the  light  from  it  passes  readily  tlirouKi:  the 
thin  quartz  tube.  A  very  high  tcmper.tiurc  is  m.atntaincd  n 
the  conductive  part  of  the  lamp,  and  ihcreiorc  the  efficiency  is 
relatively  large.  The  inventor  states  that  the  lamp  is  mecbani- 
catly  very  durable,  and  its  tiiefiil  life  is  very  long. 


Calibrating  Watt-Hour  Meters 

A  patent  issued  recently  to  D.  I'.  Morrison  discloses  a  con- 
venient method  by  which  only  one  person  is  needed  in  calibrat- 
ing a  watt-hour  meter  by  compariscm  with  a  standard  tiu-t'  r 
The  standard  meter  is  subjected  to  the  same  load  as  the  unknown 
tneter  by  connecting  the  field-coils  of  the  standard  meter  with 


CAUBUnKO  WATT-UOUR  MtTCX. 

the  mains  of  the  work-ctrcutt,  as  indicated  in  the  drawing,  but 

in  such  a  manner  that  the  recording  mechanism  of  the  standarti 
meter  is  not  operated.  This  is  conveniently  done  by  introduc- 
ing any  suitable  switch  in  the  poteiilial-circult  l.  rul  iig  from  tht 
brush-holders  of  the  standard  meter  to  the  mains.  The  posi- 
tion of  the  band  on  the  dial  or  dials  of  the  standard  tneter  is 
noted,  and  at  a  certain  point  of  the  revolution  of  the  unknown 
meter  the  switdi  in  die  shunt  circuit  of  the  standard  tneter  is 
closed,  thereby  making  th(  rtcorJir^j;  tiitclianism  of  this  meter 
operative.  A  revolution  ot  a  certain  number  of  revolutions  os 
the  unknown  meter  is  then  observed,  and  the  switch  is  then 
thrown  out  again,  thereby  causing  the  recording  mechanism  of 
the  standard  meter  to  cease  operation.  The  observed  result  of 
the  nnkaown  tneter  is  then  compared  with  the  recorded  resii;t.- 
of  the  standard  meter,  and  the  variance,  if  any,  can  be  deter- 
mined thereby. 
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Makh  3.  ELECTRIC 
CURRENT  NEWS  AND  NOTES. 

B^D  FIRE  IS  'FRISCO -\  fin-  txcurririK  011  Washington's 
Birthday  at  ihc  central  ^talion  ol  thr  S;in  Francisco  (jas  &  b'!cc- 
tric  Company,  is  r'  ;n  r;.-,;  hy  telt-Krapb  tn  have  caused  a  l<>s>  ^  11- 
malcd  at  nearly  $ijooo,ooo  anil,  in  spitr  of  Jhe  n»»iiy  outside 
aotirces  of  power  controlled  by  tlie  corporation,  to  ht«C  CMifcd 
a  shut  down  of  tbe  service  for  many  hours. 

SEW  YORK  ELECTRICAL  SOCIETY —WarA  hi-  ua 
l>een  received  from  Mr,  Marconi  thai  lie  will  make  a  sii«cui;  irip 
to  this  country  to  lecture  before  the  Xcw  York  Klcctrical  Society 
on  Wednesday,  March  a8,  at  the  Teachers'  College,  Columbia 
University.  It  will  be  remembered  that  thi»  lecture  was  lixcd  for 
January  16^  but  had  to  be  postponed  owing  to  Mr.  Marconi's 
.  bchtg  detained  in  England  by  a  severe  attack  of  w^vft. 
•   

ELECTRICITY  IS  HAZISG—U  n  reportccJ  Uom  lUe  Win 
ona  Technical  Institute,  Indianapolis,  that  several  of  the  stu- 
dents (here  have  been  hazed  or  '"initiated"  with  severe  electrical 
treatment,  and  tbe  matter  is  now  under  investigation.  The  prac- 
tice is  said  to  have  attained  eonsiderabte  proportions  in  the  elec- 
trical and  mcchaoical  departments,  and  that  the  hazing  has  con- 
sisted in  keeping  (he  victims  forciMy  in  tbe  circuit  nntil  the}-  lost 
oonsHousness  under  the  effect  of  the  shock. 


SEW  YORK  WATER  i^  jil»a)s  the  subject  of  cr>ttiplaint. 
The  service  is  under  municipal  ownership  r  irl  .  .  i-  'rol  :(nrl  the 
newspapers  are  making  charges  as  to  corriii'iii  11  1-  r^'gard  to  ihc 
meters.  The  Snv  York  WorU  says  tlial  f  1  .m««i  y,.,  »orlh  of 
water  has  been  stolen  or  given  away  to  political  grafii-r^  and 
others  by  water  department  offictab  of  New  York  cily  in  the 
last  few  years,  and  that  tlie  water  Stolen  and  wasted  out  o(  the 
picaent  supply  is  more  tlian  sufficient  to  answer  all  the  needs  of 
the  city  for  years  to  eame. 

S.  E.  L.  A.  Qi  liSTlOS  IIOX.-Mt.  Paul  Lupkr,  of  Trenton. 
X.  J.,  editor  of  the  Question  I$ox  of  the  Natiimal  KUclrio  l-iRhl 
Associpfion.  issued  last  week  his  first  >ct  "f  qut-stioiis  for  the  At- 
lantic City  convention,  June  5.  (3,  7  and  K,  It  elllbra^■tr^  closely 
printed  p:iges.  with  questions  ranging  over  the  eiuirc  art.  divided 
into  27  diflfercnt  classes.  Answers  arc  invited  from  the  nicmber- 
ship.  anil  if  furnished  in  any  number  should  be  valuable.  Some 
oi  the  qccstions  indicate  a  desire  to  secure  professional  services 
witfaont  coat  to  the  hiqvirer. 

FORTY  STORIES.— The  new  Singer  Bnilding  to  be  erected 

on  Liberty  Street,  New  York,  is  to  have  fiirty  stories,  and  an  al- 
titude above  Broadway  level  of  50,1  ft  ■  hiKher  ih.nn  the  Wath- 
ington  Monument  or  the  Federal  Building  in  Philadelphia.  F.lec- 
tricity  renders  easy  the  lighting  and  power  service  of  'Ufh  a 
structure,  and  the  elevators  in  the  Washington  Moniiiin  n;  < 
also  shown  than  electrical  equipment  for  that  work  li<  alj<i  ade- 
quate. The  building  is  to  be  dcvoied  (o  oUkcs  right  Up  (o  the 
dome  of  its  tower-like  shaft 

ILLVMISATISG  ENGlHBBRthfG  SOCIETY -Mr  E  L. 
Elliott,  secretary,  annnurtcw  that  the  Tlhiminating  Engineering 
Society  will  hold  its  next  regul.ir  meeting  in  the  Edisorf  Auil  - 
torium,  44  West  a-lh  Street.  Xew  York  Cily  on  Friday,  March 
Q  at  8  p.  m.  Papers  will  1h'  presented  on  (he  following  subjects: 
"The  Luminous  .\rc,''  by  F.  L.  Klliott :  "The  Inverted  Incandes- 
cent Gas  Burner."  by  VHrtor  Rettich ;  '"Illuminating  Engineering 
from  the  Archiwsrt's  Standpoint.  "  by  W.  S.  Kellogg,  The  papers 
will  be  open  to  general  discussion  and  all  interested  in  the  aub- 
Jcclt  trealed  are  invited  to  attend. 


OF.R.UAS  ESGISEFRIXC  SOC//:  rr.^American  engineers 
of  all  professions  are  extending  their  congratulations  to  the 
"Verein  Deutschcr  Ingenieute"  (German  Engineering  Society), 
which  with  more  than  Mfloa  members,  rcprcMuts  the  largest  tech- 
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nical  society  in  the  world,  and  cdchnnes  it*  fiftieth  anniversary 
this  year.  This  will  take  place  in  oonncctioo  with  the  annual  meet- 
ing of  the  Society  to  be  held  this  j-ear  on  behalf  of  an  invitation 
of  the  Berlin  Section  <  i  1  :  .■  Smu  iy  ;if  B.-tH:!  from  June  10  to 
14.  .A  very  large  attendance  is  expected,  including  many  Amer- 
icans. • 

FERRETS  TO  COXDU/TS.-At  Terrt  Haute,  Ind,  on  the 
new  Bel!  telephone  coiiduil  system,  the  old  tradition  of  using  fer- 
rets to  pull  in  wire>  has  actually  been  tried,  and  IS  ret>orled  by 
the  superintendent  of  construction  10  be  a  sncccssCttl  plan.  "We 
thongbt  the  fcrnet  idea  was  only  a  good  newspaper  amy,"  he  atid, 
'lMit  on  a  test  we  found  the  little  animals  did  liw  work  perfect- 
ly. A  harness  was  made  for  them,  to  which  is' attached  a  light 
lishing  line.  At  the  next  manhole  a  piece  of  ttiest  wa*  hung  ami 
the  ferret  made  for  it  at  once.  We  will  use  rats  as  the  altractiuii 
lor  the  ferret.  A  ferret  will  displace  three  men," 


ElCn  :  ■}  -a- ST  U.-f.V.— The  Now  York  Slate  Commission  of 
Gas  and  Elcctncity  has  issued  an  order  fixing  the  maximum  price 
of  gas  in  (he  Borough  of  .Manhattan  after  May  1,  at  80  cents  per 
thousand  cubic  feet.  The  commission  in  justification  of  its  edict 
-tays  that  this  will  allow  8  per  cent  return  upon  the  actual  capital 
invested.  This  accma  a  debatable  point.  The  Consolidated  Gas 
CcnnpaiqF  has  stodcs  and  hoods  of  $toi^0oatooo  and  die  Omimie- 
aion  putt  the  value  of  the  prapei^y  at  $30,000,000.  With  the 
tiieily  at  to  ccnta  per  kildwatt'lnnr  maximum  and  gas  at  80  ceiit», 
Xcw  York  Gty  ia  higiily  favored  as  to  eeonomicat  light,  heat 
and  power. 


DA.U  MISa  I  HE  COLOR.  inO,  According  to  advices  from 
Los  -Angeles,  Cal.,  (he  energy  of  the  Colorado  River  is  to  be 
transmitted  to  that  city,  on  plans  now  being  matured  by  local 
and  Philadelpliia  capitalist*.  At  first  the  power  is  to  be  distrib- 
nted  among  the  roininc  campe  on  the  Nevada  and  Arizona  faor> 
der.  It  is  daiined  that  between  the  Grand  CaiSon  of  the  Colo- 
rado anil  the  Black  Cafinii  it  is  possible  to  take  advantage  of  cer- 
tain sites  and  develop  500,000  hiirsc-pi>xvcr  Plans  are  being 
;  r-  |..:i  cd  for  a  concrete  dam  200  ft.  high  to  be  constructed  at  the 
;  .  I  Odd  of  the  Black  Cation,  and  with  liie  fall  thus  obtained  it 
IS  .J  „i,,ti-.|  that  110,000  hone*power  will  be  developed  at  the 
miniminn  of  (low.  ^ 

PETROLEUM  REFINING.^At,  hearing  upon  the  qnestion  of 
illnminatioR,  the  United  States  Census  Ollice  ftgurcs  just  issued 
as  to  petroleum  production  arc  of  special  interest.  There  were 
08  establishments  in  190.1  with  a  capital  of  $136.^80.541,  with  i.<)74 
salaried  employes  paid  $^.724,065  and  ri.711  vage  earners  iKiid 
Sg.gf^O.j'jr-  The  total  v.ilue  of  ehe  prnliirt  was  Ji  75.005.320,  of 
svhich  illuminaliiii;  >  li  ^im umi  ii^j  t  .  j;  :'ss.65j  barrels  was  worth 
$9J..'73.!?<>-  There  were  .s,«it,;80  barn-l  ■  irin'if'T  and  gasoline 
valued  at  $Ji,3i4J<j7,  leaving  $6l4l8„!',.-  Mr  .ill  il;er  products. 
Of  course  a  large  part  of  this  is  shipped  abroad,  Prcsideot  Marks, 
of  the  lilnminating  Kngineeriiig  Society,  in  his  fccent  address, 
states  that  the  oil  used  in  lightitig  in  this  country  per  annum  is 
now  worth  about  ffScoooXMa 

COST  OF  COFFER  FRODUCTIOS.—U  aI,A  .iys  of  interest 
to  those  engaged  in  the  electrical  industries  to  know  what  is 
the  real  cost  of  copper  production,  and  at  the  present  moment 
■ivhen  the  price  of  the  metal  is  so  high,  the  report  of  the  treas- 
urer of  the  Tennessee  Copper  Company  is  particularly  timely. 
The  production  for  the  year  from  ores  out  of  the  company''s 
mines  amounted  10  7,977,9B2  pounds  of  fine  copper.  Ibis  entire 
product  was  marketed  in  the  form  of  pig  copper,  the  compara- 
tively high  price  leceivcd  for  the  crude  material  making  It  un- 
profkaUe  to  refine  tbe  copper  at  the  company's  works.  The  cost 
of  producing  and  maricetinc  per  pound  of  fine  copper  was  as  fol- 
lows; Cost  at  w<»rfca,  R.08  cents  ;  freight,  insurance  and  other  sell- 
ing ( Npiiics,  .68  cent;  taxes,  legal  and  administration  expenses, 
.5/  .;t:it,  in.iking  per  pound  a  total  of  oaS  cents.  Thus  this  cor- 
pcr.ili  111  ha:-  tirr-i;  «c!tintr  for  il'  copin-r  nsl  :ib0Ut  dOUble  the  to- 
tal cost  of  production  and  of  selling  expenses. 
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J  KEPETITIOS'.—W'v  are  in  receipt  oi  the  iniiiiwiiig  torrcc- 
from  Mr.  ['"rank  J.  Spr;iKiic,  a>  in  a  reconi  prix)trcading  er- 
ror: "I  W(i  to  call  your  atlenlioti  to  .in  ovorsi(tlit  on  the  pan  of 
your  office  protif  corrccliun  in  the  matter  of  my  communic.ition 
on  The  Reincarnation  of  an  Electrical  Idea'  in  your  iisue  of 
Fcbmary  24,  which  imkcs  me  appamitlr  guilty  ol  repctitioii. 
The  second  pangia|>b  hi  the  scommI  column  on  pa^e  4<A  becin^ 
mng  "Of  eonrse*  and  ending  tirith  'devdopmcm'  wm  cut  ont 
and  (hould  have  been  omitied." 

hl.UCTRlClTY  IK  SOUTH  .^MliHIC.l.—  lUer,  1,  j.r  niise 
of  elftirical  development  at  several  South  American  iiuriit*. 
The  Coinpaiiia  General  rle  Klcctriritl.nl  Indnstrial  has  secured 
conceSMuns  in  Chili  for  suppbinR  the  cities  of  Linares,  Los  An- 
gele*,  and  Providencb  with  eUvtnc  Iteai,  Bght  and  motive 
power:  the  conctuion*  running  for  ten  years.  The  city  of 
Rosario  in  the  Argentine  Republic  is  inviting  bide  for  the  in- 
stallation of  an  electric  tight  pbiit,  the  tenders  being  received 
up  to  April  16,  i|ia&  The  Compania  Carrii  de  Perro  Porlo 
Alegrcuic  has  called  for  tenders  for  the  installation  of  elec- 
tric power  for  the  street  railwaya  ol  Porto  Alegre,  but  the  ten- 
ders, it  if  said>  arc  to  be  sent  is  by  March  i. 

OSl  W.  ll.n  OS  .H  tU.l:  !  ICS— Vrot  V.  r.-,«ald.  the  dis- 
linf(iii>h('d  German  chcniist  whose  return  home  wc  noted  re- 
cently, i-i  not  favorably  impressed  with  the  manner  in  which  col- 
lege »lioris  in  America  arc  hurtful  to  the  intellectual  life.  Ill 
a  Staicmtnt  made  last  week  at  Leipzig  he  said:  "The  personal 
interest  oi  the  students  next  to  their  studies  is  concentrated  alone 
on  sport,  which  draws  their  attention  altogether  from  intellec* 
Kal  or  X5ihetic  pttrsuits.  Football  before  all  is  hnred  tuiconi' 
moniy,  and  it  is  practiced  in  such  a  fashion  that  academic  and 
strtle  authority  arc  near  to  forbidding  it  altogether.  In  the  course 
of  a  sinslc  semester  nineteen  students  fell  victims  of  cnr.lgcil, 
brutal  hand  ill L'  \i  every  .\merican  nntvcrsily  is  a  sort  of  o|"  ii 
amphitheatre  in  winch  many  thousands  of  spectators  view  (lu- 
prrio<lic  foinhall  hattlcs."  Prof.  Ostwald  is  preparing  a  report  of 
what  he  ohserveU  ior  the  Prussian  Ministry  of  Education. 

ANOTHER  CHICAGO  SHOW.—tl»  electrical  show  will  be 
held  in  Chicago  next  year,  January  14  to  a6.  This  was  decided  at 

a  meeting  of  the  executive  committee  of  the  EleCtricd  Trades  Ex- 
position Company,  held  I'ebruary  |6  S\  ihU  time  the  arganiza- 
ti'in  for  the  coming  year  was  completed  Tin  iiim  commit- 
tee will  consist  of  Messrs.  K.  B.  Ovcrshmi  i,  il  aitniaii,  Charles 
E.  (jrci;ory  and  .-^^n-.n  Spahling.  .Mr,  Homer  IC.  Niesi,  assist- 
ant to  second  vice-presnlcnt  of  the  Chicago  Kdi.son  Company, 
was  made  managing  director,  which  is  the  litle  carrying  with  it 
the  usual  duties  of  a  general  nian.igcr.  Mr.  N'iesz  will  accord- 
ingly have  Kcneral  charg*  of  next  year'.*  show,  and  announces 
that  over  one-half  of  the  floor  space  has  already  been  applied  for 
for  next  year.  Applicattom  will  be  received  for  the  icmaining 
space  at  once.  The  aNotnwM  will  be  made  at  a  date  tp  be  an- 
nounced later.  For  the  present,  the  management  will  be  carried 
on  by  Mr.  N'ksz  at  hi«  offices  with  (he  Cfaksgo  Edison  Company, 

I;50  Adam*  Street,  Chicago. 


IStfoRT.IXT  JROI.UIY  E.\ IERPRISI'l-XW  spectacular 
enpper  warfare  out  in  Montana  ended  recently,  as  our  readers 
are  probably  aware,  with  the  retirement  of  the  Heitues  from 
the  field  with  laSiiMKVOtn  in  cash  and  aeeurilies.  It  is  now 
stated  that  quite  a  tatge  part  of  this  money  will  be  invested 
in  a  new  trolley  system  in  New  Yoric  stale.  The  new  rait- 
way,  which  will  operate  a  high-speed  electric  service  between 
Ehnira  and  R'.chrsler.  will  be  called  thr  Roehoster  ti  Elmira 
Electric  Railway  Conipaiiy,  and  will  Ik'  capilaii/ed  at  $,j/)0O,ooo. 
Franchises  have  alreadv  Uen  procured  in  all  the  townships 
through  which  the  road  will  run,  and  for  a  K'lod  jiari  of  its 
length  private  right  of  way  actos-.  c<iunlry  has  hern  contracted 
for.  No  construction  or  Krading  has  biiii  atti  tnptcd.  but  sur- 
veys have  been  made  of  the  entire  route  1  he  enterprise  is  in 
sixb  shape  that  work  may  be  .tart.  d  as  v>>t\  ris  tlte  formal  ap- 
proval of  the  State  Railroad  Commissioners  has  been  obtained- 
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I'lie  incorporators  are  men  who  have  been  associated  with  the 
Hcinses  in  their  copper  enterpriics. 


Pn  rSHVKG  MEETIXG  A.  I.  li.  H  —A  very  successful  meet- 
ing of  the  Pittsburg  branch  of  the  .Xmcricm  Institute  of  Klec- 
trical  luigineers  was  held  on  l-'cbruary  13,  alx^ut  200  being  present. 
Mr.  W.  E.  Moore  read  an  excellent  paiier  in  which  he  brou(ht 
out  the  cconomJes  effected  in  the  new  plant  of  the  VVut  Perm 
Railways  at  ConneNsville,  with  1,500-kw,  engine-type  ahematons 
and  tnibo-generators,  transmission  at  aSiDMf  volo,  three-phase, 
60-cyde  current  being  need  for  lighting  and  a^^lc  for  railway 
purposes,  over  a  large  district.  The  reoent  Slott  paper  was  the 
iiriginating  cause  of  the  Moore  paper  and  of  several' other  Idn- 
dreil  discussions  by  Messrs.  W.  C.  Clarke,  P  ^.T  Lincoln,  .\. 
Kmgsliury.  r.  Hodgkinson.  \V.  P  Flint,  K.  \VuM/.cr,  W.  Brad- 
sliaw,  S.  Q.  H.iyes.  K.  Lunn  and  J.  R.  Hibbm.s.  At  the  close  of 
the  meeting,  which  was  held  at  the  Carnegie  Technical  Schtvds, 
the  members  inspected  the  new  isolated  power  plant  of  the  in- 
sutution,  wherein  is  installed  one  of  the  new  type  of  joo-hp 
borimnial  htgh-speed"  Wcstinghonse  gas  engines. 

I'Oii  'I-.K  IS  'I  HE  HOM li  —.\ti  mlcresting  argument  for  the 
use  of  electricity  ui  domestic  heating  is  prfscnlc<l  hy  .Mrs.  F.llcn 
II.  Richards,  in.structor  in  sanitary  chemistry  at  the  Massachu- 
setts institute  of  Technology.  Boston,  in  her  recently 
published  hook,  "The  Cost  of  Shelter."  Tlie  point  is  brought 
out  that  this  age  of  machinery  has  set  free  the  homan  Liborcr,  if 
only  he  will  qualify  himself  to  use  the  pcnver  at  hand.  The 
house  will  becaqie  the  first  lesson  in  the  use  of  mcchanicid  ap- 
piitmocs  in  control  of  the  harnessed  foiccs  of  nature^  and  ol  that 
spirit  of  co-operation  which  alone  can  bring  fbe  benefits  of 
modern  science  to  the  doors  of  all.  To  manage  the  machine- 
driven  house  will  require  delicate  handling,  but  let  women  once 
overcome  their  fear  of  machinery,  and  they  will  use  it  with  skill 
The  undue  influence  of  sentiment  retards  all  domestic  progress. 
"Heating  might  now  be  accomplished,"  sa;.  ■  .Mr-  K  chards,  "with- 
out dust  and  ashes,  without  the  destructive  cftects  of  steam,  ii 
enough  houses  would  take  electricity  to  enable  a  company  to 
supply  it  in  the  form  of  a  sort  of  dado  of  carrying  wires  safely 
imbedded  in  a  non-conducting  substance,  or  in  the  form  of  a 
carpet  threaded  with  condncting  wire.  Both  heating  and  cooling 
apparatus  could  be  installed  in  the  shape  of  a  motor  to  replace 
the  punkah  man  and  the  present  bnaa-wiicel  fan,  and  to  give  fresh 
air  widiout  the  opening  of  windows  wMch  leads  lo  half  our 
housekeeping  miseries." 

RECESSION  OF  NIAGARA  FALLS.— Tiim  has  been  a 
good  deal  of  discussion  as  to  the  effect  on  Niagara  of  with- 
drawing so  mndh  water  from  it  for  power,  it  being  hdd  by  aome 
authorities  that  the  great  cataract  is  breaking  down  under 
the  volume  of  water  and  Is  becoming  a  long  series  of  mp- 
ids.  As  hearing  upon  this  point  it  is  perhaps  interesting  to  note 
that  Dr  J.  M.  Clark,  New  \drk  State  geologist,  of  the  State 
Museum,  savs :  "The  heavy  bed  of  tough  dolomite  limestone 
at  the  crest  of  the  Falls,  which  is  the  occasion  of  their  existence, 
lies  above  a  thick  mass  of  soft  shale  «hich  easily  caves  in  imder 
the  rebound  of  the  falling  waters,  and  by  .so  doing  becomes  the 
chief  cause  of  the  breaking  down  of  the  crest  and  of  the  cataract's 
retreat  This  bed  of  shale  runs  down  into  the  earth  in  the  di- 
rection from  which  tiie  water  comes,  the  south.  It  will  be  out 
of  the  reach  of  the  calwact  afler  •  while,  leaving  an  escarpment 
wholly  composed  of  the  lough  limestone,  which  wilt  make  the 
problem  of  retreat  thenceforward  quite  a  different  one  from 
what  it  is  to-d.iy.  There  arc,  moreover,  ^7  ft,  of  b.ird  dolomites 
above  the  crest  of  the  Falls  over  whose  edges  the  water  now  de- 
scends in  rapids.  .\s  the  cataract  moves  «)utbward  by  the  falling 
away  of  its  rock  face  it  will  grow  higher  inste.td  of  lower,  until 
after  it  has  passed  the  parting  of  the  waters  above  Goat  Islaud. 
Indeed,  it  may  become  fifty  fsft  higher  than  it  (tow  is  and  so 
firmly  upheld  by  the  heavy  masonry  of  limestones  that  caving 
in  must  cease  and  further  retreat  wiN  be  reduced  to  its  slowest 
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The 


Dutch   Point  Sution  of  the  Hartford 
Electric  Light  Company. 


As  i!>  probably  well  known,  almost  all  the  power  used  by  th« 
Hartford  Electric  Light  Compiitiy,  of  Hartford,  Conn., 
to  generate  clectrictl  ciierg>'  is  supplied  by  the  waters 
of  the  Farmington  Kivcr;  the  ci>inp»ny  having  .stations  at  Po- 
qiKinock  and  Tariffville.  So  great,  however,  became  the  demand 
for  scnice  on  the  company's  system  that  the  output  of  these 
stations  was  insufScient;  and  to  augment  the  supply  and  also 
to  provide  sufKcient  rescr%'c  ca|»acity  in  case  of  seasons  of  severe 
drought,  the  company  has  erected  a  new  steam-turbine-driven 
station  at  Dutch  Point  on  the  Connecticut  River,  within  the  city 
of  Hartford.  The  site  is  advant.igcous  in  th.tt  abundant  water 
supply  is  assured  and  the  facilities  for  reccivinu  coal  are  excel- 
lent, coal  being  brought  to  the  wharf  by  boat  or  to  the  rear  of  the 
l>oiler  room  by  cars  on  a  siding  from  a  branch  line  of  the  New 
York,  Xcw  Haven  &  Hartford  Railro.id  hard  by. 

The  station  is  built  of  brick  and  steel,  concrete  also  entering 
largely  into  its  construction.  It  is  lig.ft.  long  by  92  ft.  wide, 
and  is  divided  by  a  brick  wall  into  a  l)oiter  and  .m  engine  room, 
the  former  being  45  ft.  wide  and  the  latter  47.  An  extension 
24'/i  ft.  by  about  17  ft.  is  buill  on  the  river  side  of  the  station 
over  the  intake  well  and  contains  the  pumps  and  auxiliaries  for 
the  circulating  water.  The  boiler  room  has  a  clear  height  to 
the  bottom  of  the  roof  girders  of  about  231/i  ft.  and  below  the 
fliKpf  is  a  basement  i6,'/i  ft.  high.  The  engine  room  floor  is  some- 
what afwve  the  level  of  the  boiler  room,  leaving  a  basenteiit  be- 
neath almost  30  ft.  high.  Ample  light  is  afforded  by  large  win- 
dows on  all  sides  of  the  building  and  by  monitors  in  the  roof 
t»ver  the  boiler  room. 

Steam  i«<  supplied  by  six  water-tube  boilers  in  batteries  of  l»o, 
btiilt  by  The  .Aultman  &  Taylor  Machinery  Co.,  <>f  Mansfield,  O. 
These  have  each  a  capacity  of  550  hor^e-pf>wer  and  generate 
steam  at  a  pressure  of  150  lb<..  which  is  superheated  too'  Kahr. 


draft  which  operates  by  blowing  steam  under  the  grates  when 
the  pressure  drops  below  a  predetermined  limit.  The  boilers 
are  hand  fired  with  buckwheat  coal.  An  industrial  railway  runs 
from  the  wharf  on  th«  Connecticut  River  to  the  rear  of  the 


.■-WIICIIIK).\IID.    Bl  ItrH    POIKT  .STATION. 

power  house,  by  means  of  which  coal  brought  to  the  dock  by 
boat  is  removed  to  the  storage  bins,  where  ample  storage  facili- 
tie.s  are  provided  for  a  six  months'  supply.  During  the  winter 
months  when  the  river  is  not  navigable  owing  to  the  ice,  coal  is 


rtrT 


Geke&al  View  or  GrMatATOH  Room,  Dutch  Poii«t  Station  of  tuk  Hakti^rd  Electbm;  Light  Company. 


by  Foster  superheaters  installed  in  the  boilers.  Each  boiler  is, 
in  addition,  equipped  with  the  Parsons  automatic  system  of  forced 


brought  by  rail  over  the  New  York,  New  Haven  &  Hartford 
Railroad.  A  coal  hoist  elevates  the  coal  into  a  hopper,  from  which 
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it  slides  by  gravity  through  chutes  to  the  boiler  room.    H.imJ  iiig  the  .ishes.    Thrsc  .irc  tlrupfied  truiti  the  a^h  pits  into  the 

bWKOWs  are  used  to  convey  the  coal  from  the  chutes  to  con-  cars  through  chutes  cuiitrollcd  by  a  chain-OpMltCd  gate.  The 

vcnicnt  poinu  in  front  of  the  funuce  doors.  A  bride  flue  built  taha  urc  then  elevated  and  carried  to  the  rear  or  tide  of  the 

between  ibe  partllion  wall  and      hidt  of  the  boilers  connects  plant  where  they  are  nied  tot  liUint-iii  piupoiei. 


Plak  View  or  the  Dtnca  Poiht  SiATioir  <w  the  HAarvoas  EUKntc  Lsum  Comfaky. 


the  boUers  with  a  tss-ft  steel  stack.  This  stack  which  i>  pn-  The  main  units  in  the  engine  room  are  stipplted  with  steam 

vided  with  an  i8-ft.  aquaK  bnek  base  is  loealed  to  the  north  from  a  12-111.  header  running  parallel  to  the  p  irilti.  :i  will  and 

Oi  die  power  house  and  ii  10  ft,  m  diametet;  above  the  boiler  flue.    The  auxiliaries  are  supplied  by  a  small 

In  the  hascaicat  below  the  boiler  room  is  a  railway  for  remor-  auxiliary  header  rumrinf  along  the  lop  of  the  hoilert  nesr  the 
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from.  This  header  carrier  saturated  slcani  fed  directly  from 
the  drums  throush  small  lengths  of  pipe.  The  turbines  being 
run  condensing,  water  tor  builcr-fecd  purposes  is 'taken  directly 


pumped  by  two  Deane  7xioxi2-in.  feed  pumps  through  the  feed- 
water  heater  to  the  boilers.  The  pump  for  the  hot  well  is  pro- 
vided with  an  automatic  governor  and  the  water  is  controlled  by 


Sectional  Elevation  of  the  Dutch  Poikt  Station  of  the  llAkTFORit  Kle(-tuc  Light  Company, 


from  the  hot  well  into  which  the  surface  condensers  empty.  Any 
l(v<»  is  made  up  with  water  from  the  intake  or  from  the  city 
mains.  A  feed-water  heater  is  installed  at  one  end  of  the  boil- 
er room  through  which  the  feed-water  passes ;  this  heater  is  sup- 
plied with  exhaust  steam  from  the  auxiliaries.  • 


a  float  valvr.  This  float  acts  on  the  city  supply  main  leading 
to  the  tank,  so  that  if  fur  any  reason  the  pump  should  be  shut 
down  the  float  will  open  the  city  water  pipe.  In  case  of  an  ex- 
cess of  water  in  the  lank  the  supply  to  the  steam  pump  is  throt- 
tled. 


Vekth  al  Indittion  MoTOfis  FOR  Centbifucal  Pumps. 


The  water  is  pumped  from  the  hot  well  by  a  Deane  pump  to  a 
storage  tank  on  the  roof  of  the  boiler  room  from  which  it  is 


The  main  units  in  the  engine  room  consist  of  four  Westing- 
house-Parsons  steam  turbines  driving  2400-voll,  two-phase,  60- 
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cyde  lenerators.  Two  of  theie  vntti  are  of  liOao-kw  captdty. 

One  of  i.soo-kw  capacity,  and  the  other  of  2,ooo-k\v  capacity. 
The  alternator  attached  to  the  latter  turhinc  is  entirely  encloi«d 
and  kept  cool  by  iMmd  ilr.iti  flu  i  jixvkw  unit  is  the  historic 
turbine  first  installed  m  the  iVari  Street  stations  and  about  which 
M  mucfa  has  been  written.  This  tmit.  which  was  started  early  in 
igaa,  wai  dirauntted  and  set  up  in  the  Dutch  Point  atation  vbere 
it  n  running  in  confnnclion  with  more  improved  turbines  of  the 
same  ninkc  S^mih  -.iipptuii  to  lln  I.ir^cst  tnrbinc  by  a  lo- 
in. |;ip«  whicli  ailcf  ibrougll  tiu'  j».irtition  wall  from  the 
header  in  the  boiler  room  drop.s  to  the  ba.scnient  bcm.iili  ilii' 
engine  room  and  up  again  to  the  steam  chest  of  the  tiirbnies,  as 
ahmrft.  The  exhaust  pipe  from  \hh  turbine  24  ins.  in  diame- 
ter. The  i,soiKkw  unit  is  also  fed  by  a  lo-in.  steam  pipe  and  Is 
fitted  with  a  34-in.  exhatist  pipe.  The  i/wo-lcw  units  are  eaieh 
fitted  with  6-in.  stc.-int  .ind  18-in.  exhaust  pipes,  Tlie  air  pump 
dischartie  pipes  arc  6  in«.  in  diameter. 

The  steam  from  thr  t;;rbincs  discharRcs  directly  into  surface 
condensers  of  wbicli  there  are  three,  all  of  Alfaerger  make,  llie 
l,Sao>lcw  tmit  is  supplied  with  m  oondemer,  having;  tS^no  mj.  ft. 
of  eooliriK  surface :  both  the  i,00O-1tw  units  exhaust  to  a  conden- 
ser of  the  same  <ue.  and  the  2,000-kw  unit  i«  supplied  with  a 
condenser  having  8,000  <n\.  ft,  of  coolitis;  surf.u'e,  Two  8x18x18x24 
.Mbcrgcr  air  pumps  situated  in  the  engine  room,  one  between  the 
iXX)0-lcw  units  and  the  other  between  the  i.ooo-kw  and  the  1.500- 
kw  unit,  and  a  Worthtngton  pump  heretofore  used  on  the  old 
f,.S0O'kw  unit  and  situated  beyond  the  a^ixio-icw  unit,  maintain 
thr  \ncuuni  in  the  condensers.  The  connections  are  such  that 
any  .i:r  pump  may  be  rtni  on  any  unit  desired.  The  condensers  are 
pTOM(i<-iI  with  14-in.  overflows. 

CirculatinR  water  is  taken  from  an  intake  well  10  ft.  in  di- 
ameter, which  is  supplied  by  a  4-'ft.  intaice  pipe  runninR  out  tO 
the  river.   The  usual  precautions  are  taken  to  exclude  refuse; 


condenser.  The  wet  vacuum  pump  is  situated  alongside  of  die 

condenser  immediately  below  and  connected  tO  the  hot  wdl  wjtb 

a  short  run  oi  pipe. 

Throughout  the  time  of  the  tes*  •.lie  tutbine  operated  vcr> 
quietly  and  without  any  appreciable  vibf.uion,  tlirough  all  Utc 
loads  from  no-load  to  50  per  cent  overload.  The  auxiliaries  for 
the  turbine  required  the  principal  atcniion  of  the  one  attendant, 
the  wet  vacuum  requiring  attention  when  starting  up  in  orAtr 
that  it  would  H  i'  ■  l  oome  air  britin'.    Some  trouble  was  experi- 
enced by  tlie  carlpujiization  of  the  uii  in  the  second  .stage  cylin- 
der of  the  dry  air  pump,  which  partially  dosed  the  air  ports  in)'* 
the  cylinder  and  caused  the  air-relief  valves  to  stick  open.  The 
kada  on  flia  tnfbtue  at  all  times  were  purely  commercial  in  the 
respect  that  the  current  generated  was  used  for  lighting  and  mo- 
tor drivinjf.   The  condenser  was  found  to  be  absolutely  tight. 
Electrical  testing  apparatus  was  brought  from  Ni-w   V'  rk  aiid 
after  the  test  sent  to  the  Electrical  Testing  Labor^ioncs  for 
calibration.    The  steam  apparatus  consisted  of  carefully  stand- 
ardized tbennomeUtS  placed  in  the  steam  chest  in  front  of  tbe 
admission  valve  and  in  the  exhatist  pipe  on  the  honionul  leg 
leading  to  the  condenser.    There  were  also  Steam  gauges  on 
the  steam  pipe  close  to  the  turbine  and  on  the  first  stage  ot  ihe 
turbine,  and  a  mercury  coliiiiiii  i  ti  ilic  cxli.iii^t  no,t/lc  close  to  the 
turbine  casing.    The  readings  of  the  mercury  cohunn  were  cor- 
rected from  barometric  readings  fllilrished  by  the  Weather  Bu- 
reau at  Hartford.  The  water  was  carefully  weighed  on  stand- 
ard scales.  The  results  of  thr  tests  are  tabulated  in  the  accom- 
paiv.in^  tuble.    Each  test  was  of  nri  liriur\  i!iiration  with  the 
exception  of  the  no-load  test,  whicli         halt  an  hour. 

Situated  between  the  i.oookw  ami  .>,oc»3  kw  units  are  two  loxii 
Chandler  &  Taylor  horizontal  engines  direct-connected  to  70-kw, 
135-VDlt,  direct-eurrent  generators  of  Westinghousc  make  These 
receive  tieam  fmm  the  auxiliary  steam  header  in  the  boiler  room 
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etc.,  from  tbe  intake.  Centrifugal  pumps  force  the  water  from 
the  intake  well  through  14. in.  pipes  t«>  the  condetiser*,*  These 
pumps  are  located  in  the  basement  of  tl^-  uxiension  built  on 
the  river  side  and  are  driven  by  vertical  two-p!iase  induction  mo- 
tors throngh  shafts  from  (he  engine  room  floor  above.  The  pump 
feeding  the  large  condenser  is  driven  by  a  65-hp  induction  motor 
and  the  other  pumps  arc  each  driven  by  a  so-hp  induction  motor. 
Power  for  the  motors  is  supplied  through  transf' irrin r-  which 
step  down  the  vollage  from  2,400  lo  230.  Each  niolur  is  fitted 
with  an         -tiri-  r  which  is  mounted  on  the  motor  fmnir 

In  connection  with  tlie^e  iiirbincs,  it  may  be  interesting  to  give 
the  results  of  tests  ma<lc  f>n  one  of  the  i,ooo-kw  units  by  a  com- 
mittee of  the  National  Electric  Light  Association  on  April  6k  IfffS. 
This  machine  at  the  time  of  the  test  had  not  yet  bten  covered 
with  non-conducting  material,  although  the  middle  lagging  '.va- 
in place  about  the  turbine.  There  were  also  at  that  time  but 
boilers  installed  in  the  plant,  and  the  superheaters  were  so  con- 
nected tliai  ibcy  could  not  be  by-passed  in  order  lo  mix  the  sat- 
urated steam  with  the  superheated  steam.  The  exbauat  from  the 
turbine  is  taken  out  of  the  beilom  of  the  htw-|KeMtire  and  run 
vertically  downwards  to  a  lead  which  brings  the  exhaust  horizon- 
tally into  the  bottom  of  the  condenser.  The  dry  air  pump  i' 
situated  directly  above  the  condenser  with  as  short  a  connection 
as  possible  to  the  bottom.  No  air  cooler  is  provided  on  the  dry 
air 'suction  since  the  air  is  taken  Out  of  the  coldest  part  of  the 


throngh  ,1  4-in.  main  running  in  the  basement  below,  and  ex- 
haust through  the  feed-water  heater;  the  exhaust  pipe  connect- 

ing  with  an  S-in.  exhaust  main  from  the  air  pumps,  etc.  The  cur- 
rent is  used  for  exciting  the  fields  of  the  alternators  and  fot 
lighti»it.  Otie  unit  is  sttfficient  to  supply  the  exdtin:;  current. 

Two  ii-in.  Westinghouse  air  brake  pumps  are  fastened  to  tbe 
partition  wall  in  the  engine  room  ami  these  atipply  compressed 
air  for  cleaning  purposes  and  for  opcciting  the  boiler  tube  clean- 
ers. The  engine  riwim  is  provided  with  a  J.s-ton  hand-operitcJ 
traveling  crane  and  the  small  room  containing  il  >  ]ii;iiips,  motors 
and  transformers  is  provided  with  a  5-ton  crane.  The  switch 
board  is  made  up  of  13  panels,  and  is  Situated  along  the  river 
wall  of  the  station.-  The  first  two  panels  are  devoted  lo  ibe 
three  centrifugal  motor-driven  pumps,  and  the  four  panels  neict 
'I.ese  are  generator  panels,  one  for  each  turbo-generator  set. 
1  lie  two  exciter  units  are  controlled  from  one  panel  and  the  re- 
maining six  panels  arc  devoted  to  feeder  circuits,  two  panels  l>e- 
ing  blank.  The  panel  on  tbe  south  end  of  the  board  controls 
a  feeder  circuit  which  goes  around  tbe  east  aide  of  the  dty  t" 
the  Pearl  Street  station.  Feeders  from  the  other  three  paneto 
pass  from  the  four  copper-rod  bus-bars  back  of  the  switfb- 
iT'l  r.iiilv  r  <  f  i  ir  to  a  manhole  outside  thr  iIm  n  and  thcitoc 
by  underground  hues  to  the  Pearl  Street  station  lor  distributuW- 
The  engine  room  floor  is  finished  in  while  tile,  and  the  rOOffl  I* 
brilliantly  lighted  at  night  by  Nemst  and  Edison  lamps. 
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The  Lighting  of  Miscellaneous  Rooms  in 
Residences. 


T 


By  J.  K.  C«AVATii  AND  V.  R.  Lansingu. 

HE  present  article  is  intended  to  supplement  two  previous 
articles  on  residence  lighting  by  the  authors,*  by  taking 
up  the  lighting  of  rooms  not  before  dealt  with. 

LICHTl.NU  or  LARGE  PARUHtS. 

The  parlors  here  illustrated  are  mainly  those  of  the  larger 
class  where  expense  is  a  secondary  consideration.    Smaller  par- 


is  concerned,  would  be  much  better  in  this  case  if  any  good 
refluctor  giving  a  large  amount  of  light  below  the  horizontal 
was  !>electc<l  in  place  of  those  on  the  chandeliers  at  present. 

Fig.  2  is  an  example  of  lighting  in  a  living  room  where  ex- 
pense is  a  secondary  consideration.  The  ground  glass  globe) 
in  which  all  the  lamps  are  enclosed  diffuse  the  light  so  that  the 
arrangement  is  very  good  from  a  hygienic  standpoint.  With  the 
arningcment  shown,  an  unnecessary  amount  of  light  is  being 
spent  on  the  ceiling.  Prismatic  glass  reflectors  over  the  large, 
spherical  bulbs  seen  on  the  ceiling  fixtures  in  the  center  of  the 
room  would  add  to  rather  than  detract  from  the  appearance  of 


Fia  I. — PAKLOK  UCHT  WITH  TOO  UUCII  CLARK. 

lors  and  living  rooms  were  taken  up  in  the  January  6  issue. 

Pig.  I  is  an  example  of  the  lighting  of  a  large  parlor  \\hich 
could  be  considerably  improved.  The  first  objection  to  be  urged 
against  the  arrangement  shown  in  this  figure  is  the  great  amount 
of  glare  from  the  lamp  filaments  which  any  one  sitting  in  the 
room  receives.  The  opaline  shades  arc  of  little  value  as  reflectors 


no.  2.— PARLOR  WELL  LIGHTED — GROUND  GLASS  BALLS. 

the  fixture  and  would  greatly  increa.sc  the  amount  of  light 
secured  around  the  table  and  at  the  piano  where  the  light  is 
most  needed.  In  a  dark  finished  room  of  this  kind  it  is  seldom 
that  there  is  any  too  much  light  thrown  down  in  the  lower  part 
nf  the  room  for  useful  purposes. 


PIG.  3.— FOOttLV  DIFFUSES  LIGHT. 

and  are  not  of  a  shape  to  act  as  difTusers  and  softeners  of  the 
light.  An  opal  or  ground  glass  reflector  of  this  shape,  used  with 
frosted  bulb  lamps,  would  give  much  better  results.  The  loca- 
tion of  the  fixtures  in  this  case  is  very  good  for  a  parlor  of  this 
kind.  Roth  the  chandeliers  and  the  brackets  along  the  wall 
are  placed  high.  In  general,  it  can  be  said  that  the  results, 
as  far  as  the  amoimt  of  light  obtained  below  the  horizontal 


"Tlir  IJ^htinc  of  l.iviiiK  Romns."  EterTmCAL  WonLn,  Jan.  6.  1906,  and 
"The  Licltling  of  Dining  and  IJH  Ro«ro«,"  ELtcTHicAL  Woiuji,  Feb.  3,1^. 


FIC.  4.— WELL  DIFFUSED  UGHT. 

Fig.  .1  is  an  example  nf  lighting  in  a  parlor  where  expense 
is  no  object  but  where  there  is  much  room  for  improvement. 
The  lamps  on  the  central  chandelier  arc  covered  with  etched 
gi.iss  shades  having  a  large  amount  of  clear  glass  and  arc  hence 
very  poor  difFuscrs  of  light.  They,  furthermore,  have  clear  glass 
bulbs.  In  such  a  location,  reflectors  .'>re  not  neccssar)'  for  the 
sake  of  economy,  but  some  means  should  alway*  be  t,ikon  to 
diffuse  and  soften  the  light  by  the  use  of  frosted  bulbs  or  diffus- 
ing globes.  Almost  any  kind  of  ornamental  etched  glass  shades 
desired  by  the  owner  can  be  used  if  frosted  bulbs  are  used  ii»- 


Digitizcd  by  Google 


45i 


ELECTRICAL  WORLD. 


Vol.  XLVII.  No.  9. 


side  of  thrm.  Thr  )>iano  is  in  an  excellent  location  with  respect 
to  the  wall  hrackct,  as  the  light  from  the  wall  bracket  is  thrown 
on  the  music  from  the  led  oi  the  player.  This  bracket  light 
could  with  adv-antage  be  equipped  tsith  a  frosted  bulb  and  some 
kind  of  reflector  for  increasing  the  light  on  the  music.  The 
other  bracket  happens  to  be  in  a  very  inconvenient  position. 
The  brackets  in  this  room  well  illustrate  the  fact  that  in  the 
lighting  of  parlor«  and  living  rooms  it  is  easty  to  place  brackets 
where  ihey  will  be  a  nuisance  rather  than  a  convenience.  In  gen- 
eral, the  use  of  such  brackets  is  not  advisable  for  this  reason, 
unless  they  are  to  he  used  for  reading  purposes  and  are  placed 
with  this  in  view.  It  is  generally  better  to  put  flush  receptacles 
in  the  base  board  at  various  places  where  they  may  be  useful 
iround  the  room  for  portable  fixtures,  piano  or  other  lighting, 
fans,  etc. 

Fig.  4,  the  parlor  of  the  Windemere  Hotel,  Chicago,  is 
lighted  with  lamps  in  Holophane  ball  globes,  the  principal  pur- 
pose of  which  is  to  dilTuiie  and  *often  ihe  light  so  as  to  avoid 
glare.  Groimd  glass  balls  could  be  used  for  the  same  purpose 
but  would  not  give  quite  as  good  a  diffusion.  More  downward 
distribution  of  light  could  be  obtained  by  certain  other  t)'pes  oi 
Holoph.me  globes  which  modify  the  distribution  of  light  from 
the  bare  lamp  more  than  do  these  balls.  .Aside  from  this  the 
design  of  the  lighting  of  this  parlor  is  good. 

KITCHEN  LIGHTING. 

The  kitchen  require*  the  best  general  illumination  of  any 
room  in  the  house  because  it  is  a  room  in  which  work  requiring 
good  light  is  done  in  a  nnmber  of  places.  In  most  of  the  rooms 
in  the  house  a  concentrated  light  at  one  or  two  places  in  a  room 
is  sufficient  for  ordinary  H*e«.  In  the  kitchen  there  is  usually 
a  link,  a  table,  and  a  stove,  upon  all  of  which  work  is  done 
which  requires  a  good  light.    It  is  100  frequently  the  ca»e  that 


PIC.  3.— COMMON  F.M-LTV  KITCHEN  LIGHTING. 

the  kitchen  is  the  last  mom  in  the  house  to  b«  considered  in 
planning  the  lighting. 

Fig.  5  shows  a  <'<ini:niin,  faulty  niethoil  of  kitchen  lighting, 
which  consists  simply  of  hanging  a  bare  lamp  on  a  drop  cord 
about  six  feet  from  the  floor.  Now.  wc  know  from  the  photo- 
metric curves  that  a  bare  lamp  will  give  an  unnecessary  amount 
of  light  to  the  side  walls  and  ceiling  ami  not  enough  down  on  the 
stove,  sink  and  table  with  such  an  arr.mgcment.  We  know  fur- 
ther from  what  has  gone  before  that  a  bare  lamp  like  this, 


hung  in  the  middle  of  the  kitchen,  has  a  certain  blinding  effect 
on  persons  attempting  to  see  across  the  ro<jm,  and  hence  detracts 
from  the  efficiency  of  the  illumination.  Further  than  this,  it  is 
objectionable  because,  with  table,  stove  and  sink  located  around 
the  sides  of  the  room,  the  users  must  always  stand  in  their  own 
light  or  else  stand  very  much  to  one  side. 

Where  a  single  lamp  must  ser\'e  for  the  lighting  of  the  whole 
kitchen,  the  best  plan  *  to  put  it  at  the  ceiling  in  the  center 
as  in  Fig.  6,  with  a  reflector  which  will  throw  light  over  all  of 
the  lower  part  of  the  room.  .A  reflector  giving  the  maximum 
light  at  an  angle  of  alniut  40  to  45  deg.  below  the  horizontal  is 
the  one  to  choose  for  such  a  location.  The  reflector  shown  in 
Fig.  6  concentrates  too  much  light  below  the  lamp,  or  in  other 
word/  does  not  give  a  wide  enough  distribution  to  be  best  suited 
to  such  a  location.  Better  ones  would  be  the  shade  shown  on 
page  1034  of  the  December  16  issue  of  this  paper  in  an  article 
by  the  authors,  an  opal  cone  or  an  opal  dome. 

Another  better  arranjtenicnt  for  kitchen  lighting  would  be 
to  place  bracket  lights  well  up  over  sink,  table  and  stove,  using 
them  with  downwardly  pointed  .sockets  and  reflectors  of  0(ial 
or  prismatic  glass.  With  three  4-cp  bracket  lamps  of  this  kind, 
the  consumption  of  current  will  he  about  the  same  as  with  one 
16-cp  lamp,  and  the  concentrated  light  on  the  three  points  where 
the  most  work  is  done  will  give  a  better  light  for  working, 
although  the  general  illumination  of  the  room  will  not  be  as 
good.  It  sometimes  happens  that  cupboard  doors  and  windows 
interfere  with  such  bracket  arrangements  in  kitchens.  .\  bracket 
light  over  a  stove  will  require  frequent  cleaning  on  account  of 
the  steam  and  grease  rising  from  the  cooking.  For  this  rea- 
son, a  globe  with  outer  prisms  should  never  be  used  in  such 
places;  either  an  opal  or  prismatic  reflector  with  a  smooth  in- 
side surface  being  preferable. 

In  a  small  pantr)'  the  best  thing  lluit  can  be  selected  is  a  lamp 


FIC.  6.— GOOD  POSITION  FOR  KITCHEN  LIGHT. 

in  the  middle  in  a  diffu.sing  globe  hung  about  six  feet  from  the 
fliMir.  because  what  is  needed  here  mainly  is  good  light  on  the 
shelves.  In  a  large  or  butter's  pantry,  the  conditions  are  similar 
to  those  in  the  kitchen. 

roRCH  LICHTINC 

This,  as  a  rule,  is  a  simple  problem,  poorly  done  more  often 
than  no;.  The  requirements  for  porch  lighting  are  evidently 
to  light  the  floor  of  the  porch  and  the  steps  to  it  as  well  as 
to  throw  light  on  a  person  standing  on  the  porch.   This  means. 
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of  course,  a  strong  downward  light.  The  ordinary  incandescent 
l»mp  throws  less  than  one-half  its  rated  candle-power  directly 
downward  so  that  if  this  type  of  lamp  is  to  be  used,  some  means 
should  be  adopted  to  increase  the  downward  light.  For  artis- 
tic reasons  a  closed  form  of  globe  is  usually  chosen,  as  in  Fig. 
7,  instead  of  a  reflector,  although  a  reflector  is  by  far  the  most 
economical  thing  that  can  be  used.  If  a  good  prismatic  reflector 
i*  employed,  a  4-cp  lamp  is  usually  sufficient,  althougli  an  8-cp 
is  better.  Another  plan  sometimes  .tdopted  is  to  use  a  turn-down 
lamp  having  the  i-cp  filament  turned  on  for  the  ordinary  every- 
day requirements  of  lighting  the  porch  and  steps  and  using  the 
i6-cp  filament  on  special  occasions. 

One  of  the  best  fomis  of  porch  lighting  is  a  hemisphere  placed 
on  th«  ceiling.  The  light  inside  should  be  a  single  lamp  mount- 
ed in  the  center  pointing  straight  downiward  and  provided  with 
a  reflector  inside  of  the  hemisphere.  When  used  with  a  reflec- 
tor almost  any  kind  of  diflfu^iiig  hemisphere  can  be  used,  ground 
glass  being  preferable  to  opal  and  opaline  because  of  its  higher 
efficiency  and  more  artistic  appearince.  If  no  reflector  is  used 
in  the  hemisphere,  a  Holophane  hemisphere  is  preferable  becatue 
of  its  power  of  directing  the  horizontal  rays  of  light  downward. 
When  a  ball  effect  is  desired,  one  should  avoid  the  typical  ex- 
ample shown  in  Fig.  7  where  most  of  the  light  is  thrown  side- 
ways and  on  the  ceiling  and  the  minimum  downward  where  it 
is  wanted  Dy  the  use  of  a  ground  glass  ball  with  a  4-in.  holder 
permitting  the  use  of  an  8  or  16-cp  lamp  with  a  small  prismatic 
reflector  hanging  directly  on  the  lamp  inside  the  globe  a  pleas- 
ing and  rflicicnt  arrangement  can  be  obtained.  It  is  also  pos- 
sible to  use  in  such  cases  one  of  the  new  type  of  balls  with  pris- 


riC.  7.— INEinCIENT  ?OKCa  UGHT. 

matic  reflector  on  top  and  ground  glass  on  the  bottom.  It  is  not 
possible  to  obtain  as  great  efficiency  using  an  enclosing  globe 
even  with  a  reflector  inside  of  it  as  can  be  obtained  with  a  lamp 
in  a  larger  reflector  without  the  enclosing  globe.  An  effective 
and  practical  arrangement  for  porch  lighting  when  using  hemi- 
spheres is  to  place  one  lamp  in  the  center  for  common  use  and 
others  surrounding  it  for  special  occasions  controlled  by  a  sep- 
arate switch.  Brackets  are  often  effectively  and  artistically  em- 
ployed in  porch  lighting.  Such  cases  present  practically  the  same 
problems  as  come  up  in  bracket  lighting  elsewhere. 

BATIl  ROOM  LIGUTING. 

The '  lighting  of  the  bath  room  depends  somewhat  on  the 
amount  of  use  that  is  lo  be  made  of  the  bath  room  mirror.  In 


a  small  bath  room  where  the  mirror  is  not  used  much,  a  light 
in  the  center  on  a  pendant  about  6^  ft.  above  the  floor,  equipped 
with  a  reflector  which  gives  good  general  distribution  below  the 
horizontal,  will  answer  very  well.  A  preferable  arrangement  is 
to  place  it  at  the  ceiling  and  control  it  with  a  wall  switch.  Where 
mirror  lighting  is  important,  the  arrangement  shown  in  Fig.  8 
is  good.  In  this  figiu'c,  the  upright  lamps  on  bracks  at  each 
side  of  the  mirror  are  equipped  with  a  Class  B  Holophane  globe, 
which  diffuse  the  light  and  also  direct  most  of  it  below  the  hori- 
zontal. Because  of  the  fact  that  bath  rooms  have  usually  light 
walls  and  ceilings,  reflectors  do  not  play  as  important  a  part  here 
is  in  dark  finished  rooms,  although,  in  the  example  given  in  Fig. 
8,  there  is  so  much  dark  wood  work  in  the  vicinity  of  the  brack- 
ets that  the  per  cent  of  reflection  is  very  low. 

BASEMENT  LICHTIKC.  ' 

In  the  basement  in  ilir  average  residence  but  a  limited  amount 
of  light  is  needed  at  night,  but  what  few  lights  there  are  mutt 
illuminate  a  large  area.  It  is  best  not  to  provide  anything  whid) 
will  collect  an  unnoticed  amount  of  dirt,  and  for  this  reason 
flat,  opal  reflectors  and  lamps,  placed  near  the  ceiling,  tts- 
ually  make  the  best  combination.  If  a  more  concentrated  light 
is  wanted  than  is  afforded  by  a  flat,  opal  reflector,  some  conical 
reflector  can  be  used.  A  very  useful  suggestion  offered  by  Mr. 
j.  Kcrmode,  of  Cleveland,  in  a  paper  on  wiring  of  residences, 
before  the  Ohio  Electric  Light  Association  in  1905,  is  to  the 
effect  that  where  several  lamps  are  used  in  a  basement  they  should 
.ill  be  connected  to  one  switch  at  the  lop  of  the  basement  stairs 
and  al!  socket*  should  be  equipped  with  a  "turn-down"  lamp,  which 


Itf'I 


riC.  8. — WELL-LICHTED  BATH  ROOM  MIRROR. 

has  one  filament  of  i-cp  and  another  filament  of  16-cp.  The  l-cp 
filaments  will  be  kept  turned  on,' so  that  they  will  light  whenever 
the  Switch  controlling  the  basement  is  thrown  on.  After  the 
switch  is  thrown  on,  the  user  has  a  dim  light  from  the  i-cp  fila- 
ment with  which  10  find  his  way  around,  and  whenever  he  desires 
more  light  at  one  lamp,  can  immediately  turn  on  the  16-cp  fila- 
ment When  he  leaves  the  basement  all  lights  are  turned  off 
at  the  one  switch. 

HAH  I.ICHTIKC. 

The  lighting  of  a  long  hall  in  a  residence  can  best  be  accom- 
plished by  placing  a  two-light  fixture  with  lamps  near  the  ceiling 
at  the  middle,  placing  frosted  tip  lamps  in  concentrating  reflec- 
tors and  pointing  them  so  that  the  maximum  intensity  of  light  it 
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in  the  direclion  of  the  floor  at  liie  cii'J-:  ui  tlit  h:iV.  a-  in  V:ti  0. 
T  !•.:-  riccr.HipJishes  the  lighting  with  <.t\c  f.mtlr!.  For  lunger  halls 
two  ur  more  Outlets  arc  advisable.  The  Jainpt  may  be  placed  on 
pendants  in  diflTu^ing  globes  of  sand  blasted  or  opal  glass,  ur 
in  reflectors  giving  a  general  distribution  of  light  below  the 
horizontal. 

The  uM  of  «  inni-down  lamp  in  a  hall  is  Irc^uently  desirable, 
In  whidi  OK  the  cords  fur  MrniiiK  up  and  down  must  be  with* 


nC  9l— ttUWAM  OF  LDXIS  UALL  UOBIIKa 

ill  reach  of  an  ordinaiy  adult  fram  tiie  floor.  The  om  of  side 
brackets  for  hall  lightini;  is  also  aitiatM:  and  pennissible.  Lamps 
in  side  tmcfcets  should  be  always  enclosed  in  diffusing  globes. 
The  Main  thiof  in  ball  lighting  is  a  general  moderate  illumina- 
tion without  concentration  at  any  one  point,  and  wiihaut  any 
blinding  glare  frdm  bare  lamn  ^phwed  in  the  ordinary  line  of 


Boiler  Efficiency  Test$. 

By  Gro.  T.  IlA.scutrr. 

THE  efficiency  of  a  jwilcr  is  so  depetidcnt  alike  upon  the 
coal,  conditions  of  draught,  and  more  parlicularly  the 
fireman,  that  it  does  not  have  llie  definite  significance 
which  many  engineers  attach  to  it.  A  first-clais  fireman  can 
get  an  efficiency  well  abovt  5D  per  cent  with  an  old-faaMoned 
cylindrical  boiler  wiHwut  tubeSL  The  poor  fireman  will  set  tfie 
same  figure  with  a  nodera  water  tube  type. 

CosHiderinK  the  modem  type  as  a  whole,  there  is  so  littie  dif- 
ference i|itlie  cflScicncies  of  the  various  forms  when  properly  hio- 
dlcd,  that  a  boiler  test  is  nully  a  fireman  and  coal  test.  The 
real  factors  of  the  merit  of  tlic  In  rt-r  are  those  of  convenience  in 
kct-puiK  the  builrr  clean,  ihc  i;lr  i.f  its  nbcs,  surfaces  aiiii  h:>:U 
woik,  the  dryness  of  steam  tliat  it  produces,  its  quick  steaming 
capacities,  and  the  number  of  cubic  feet  of  water  that  the  boiler 
contains,  the  last  being  a  measure  of  its  steam  holding  powers. 

Nevertheless,  efficiency  tests  are  and  probably  always  will  be 
made  and  require^  and  owing  to  the  fact  that  isolated  plants 
may  wish  to. teat  Ihelr  firemen  and  ^mlkn.  it  it  not  to  be  denied 
that  eflkiaticy  tetia  are  useful.  Therefore  conmnieDt  methods  for 
makiuf  .thcae  testtb  which  are  trauUesame  at  best,  may  be 
awpebledl,  attd  it  is  the  purpose  of  this  article  to  devote  a  few 
cotumos  to  the  4e«cription  of  methods  which  the  writer  has 
found  conreniftit 

The  quantities  lo  be  measured  in  a  boiicr  test  are  the  following: 

I.  The  weight  of  fuel  consumed. 

J  The  weight  of  incombuniWe  material  rejected. 

,1  The  temperature  of  the  flue  gases. 

4.  Thermal  units  of  the  oombustiMe  elements^ 

5-  The  weight  of  water  evaporated. 

6.  Pressure  of  steam  at  which  it  it  delivered  to  the  tme. 

7<  Temperatare  of  the  mcominr  feed  water. 

8.  The  qttality  of  the  tteam  delivered. 

9.  Draught 

The  t>)iler  test  for  efliciency  should  continue  for  at  least  eight 
hours  Any  shortcr  tett  is  likely  to  be  accomplished  with  pros* 
errors  in  the  weight  of  coal  and  water,  and  is  valueless.  It  is 
commonly  preferred  lo  ie«t  a  boiler  at  full  working  load,  and 
means  must  be  provi-led  to  dispose  of  the  steam  which  the 
boiler  generates  at  such  load.  If  the  boiler  is  tested  under  a 
normal  varying  load,  test  should  oontiaue  for  a  much  longer 
period  of  time. 

The  weighing  of  the  coal  in  i  short-time  boiler  test,  such  as 
will  be  described  in  this  article,  should  be  done  before  the  test 
is  bcgtin.  The  amount  of  coal  that  will  be  consumed  during  the 


eight  hours  should  be  i  impinciJ  or-.  \'r.r  basis  of  ahom  5  ',b».  to 
tlu-  hp-hour,  and  tlil-  airijiuit  of  coal  carrfully  weighed  and 
dumped  in  one  corner  t>i  liic  boiler  room.  Alter  the  test  is  com- 
pleted, any  unused  coal  must  be  weighed  and  credited. 

The  weighing  of  the  water  for  very  accurate  work  is  preferably 
accomplished  by  two  barrels  mounted  on  scales.  These  barrels 
are  alternately  filled  and  emptied  and  allowed  to  drain  to  a  tnc- 
tioD  retcmir  of  the  boiler  feed  pump^  and  shonld  be  wcig^icd 
both  empQr  and  full,  the  wei^t  of  the  full  li«rr«la  bchig  placed 
in  one  column  of  a  log,  and  the  weiglht  of  the  empty  htncis  hi 
Mother,  the  difference  of  the  totals  hdng  die  amount  of  water 
consumed.  It  is  not  often  that  two  platform  scales  are  availaUe, 
and  the  piping  to  two  barreK  i-  ivoi'  1  r  Ii  ^^  iiu otnenient ;  a 
very  close  .approximation,  lioui  .ri,  r.m  r' .u iif.i  in  the  fol- 
lowing Wu\ 

Two  barrels  should  be  selected  and  weighed  empty  and  wet, 
the  top  should  be  carefully  leveled,  and  they  should  be  filled  to 
the  overflow  point  and  again  weighed,  the  difference  representing 
the  cap.icities  of  the  barrels  in  pounds.  These  two  barrels  shoitld- 
then  be  mounted  in  a  position  whereby  th<y  can  drain  com- 
plddly  to  a  tuciioa  tank,  and  the  syaleo  thottM  he  equipped  with 
water  taps,  preferably  quick  openmg  valvce,  with  drainage  and 
filUtig  conncctioiis  mid  a  pmnp  suction  tank.  The  lops  dwnld 
be  carefully  leveled,  and  dte  water  allowed  in  every  case  to  over- 
flow the  top  of  the  barrel.  As  this  entails  ooosiderSble  slopping 
of  water,  the  weighing  station,  as  it  may  now  be  called,  should 
he  located  in  s<muc  part  of  the  boiicr  room  where  the  overflow 
water  can  be  oonvenicnily  taken  care  of,  prcfenbly  by  lomie 

catch  basin 

It  will  he  found  cciivi'iiirnt  )o  arrange  each  barrirl  tlmt  it 
will  contain  a  quantity  of  water  corresponding  to  an  even  con- 
venient figure.  The  barrels  can  be  brought  to  the  required 
capacity  by  inserting  in  them  heavy  material  displacing  the 
required  amount  of  water,  the  most  convenient  material 
hrklts,  the  cnbic  cogtcnt  of  which  is  readily  computed. 

In  lieu  of  wdg^iing  or  maaaniing;  and  mure  convenient 
riflier,  ia  metering,  and  especially  is  this  trife  if  the  water  is  hoi 
A  meter  should  be  selected  of  the  piston  type,  as  behig  flte  most 
accurate,  and  if  there  is  any  doubt  about  the  accuracy  of  the  meter, 
it  may  be  calibrated  by  weighing  or  measuring.  Tt  may  be  said 
it'  |i;i«sui«  that  the  trn  r  i  f  ilv  water  meter  is  alway*  negative; 
I  ha  I  is  <■)  «ay,  it  always  registers  when  in  error  less  water  than 
.11  tn  ri>  pasiet  through  it,  thut  causing  the  boiler  to  show  a  lower 
efliciency. 

The  temperatwe  of  the  feed  water  should  be  taken  by 
mcnns'of  a  chemical  thermonxter.  This  thermometer  should 
be  placed  in  a  pocket  in  the  feed  pipe.  A  eonventem  form  of  pocket 
may  be  made  by  equipping  the  feed  pipe  with  a  tee,  the  nde 
outlet  of  which  is  equipped  with  a  short  nipple  and  cap ;  the 
latter  is  drilled  to  accommodate  a  1^-in.  nipple  and  cip,  which 
is  screwed  into  the  larger  cap  so  that  it  projects  directly  in 
the  path  of  the  feed  water.  Thi*  thermometer  pcxket  should  be 
filled  with  oil.  and  should  preferably  be  of  such  lene'h  thnt 
the  mercury  column  in  the  stem  will  always  be  visible  in  !  i(  !■ 
thermometer  will  tm  be  required  to  be  lifted  out.  Thermoni- 
eier*  for  tlii«  purpose  whtch  require  only  'o  be  tapped  into  the 
feed  pipe,  preferably  at  some  elbow,  are  made  and  arc  accurate. 

The  boiler  pressure  is  of  course  obtained  by  means  of  a 
gauge,  and  if  there  is  any  doubt  about  the  accuracy  of  the  gauge, 
it  should  be  tested.  If  the  gauge  fs  new.  the  chances  are  Aat 

it  is  quite  accurate 

The  temperature  of  the  flue  g.i'cs  should  be  taken  by  mean<> 
of  a  pyrometer-  This  m.iy  be  an  i-lcclriLal  instrument  used  in 
connection  with  an  cihmmcter.  or  it  may  be  a  direct  reading 
mercurial  pvrometcr  wMch  it  less  oonveniently  handled,  bnt 
reads  directly. 

The  weighing  of  the  ashes  shmitd  be  aooomplistied  by  having 
a  perfectly  clean  ash  pit  on  the  start  of  tile  test,  and  at  the  dose 
the  ashes  weighed  that  it  contains,  together  with  s  certain  amount 
of  the  quenched  fire  at  the  c1o<e  of  the  lc«t.  The  quality  of 
the  steam  is  most  conveniently  Dli^erved  by  means  of  a  Pcabody 
throttling  cnlorimcler  A  weighed  amount  of  WOOd  sHbuld  be 
provided  sufficient  to  stitrl  the  fire. 


L/lLjIll. 
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If  the  water  is  metered,  one  man  will  And  U  easy  to  lake  all 
the  measurements  necessary  in  making  the  test,  and  he  will 
abo  be  able  to  direct  the  hrcnvan.  If  the  w»ttr  is  to  be  weighed 
ormemircd,  two  men  will  be  neGeM»iy,aiiiantoattead  the  water 
tanka  antl  keqi  the  water  log,  and  anallicr  to  iwd  the  other  in- 
■tnimcnti  and  exerciae  general  tu^erriwaB. 

Befmre  the  test  is  bctun  the  boiler  should  be  wider  load  and 
atnminB  wcH  At  the  thne  of  starting  the  test  the  fires  should 
be  quickly  drawn,  wood  thrown  in  wlKrr  it  will  immediately 
ignite  in  the  hot  furnace,  and  a  new  Jirc  built  up  Uom  the 
wcinfird  coal  The  test  should  proceed  through  the  allotted 
time,  and  at  the  time  of  cIosinK  the  test  the  fire  should  be 
drawn,  and  if  ncccs^.-iry  ili.,t  the  pl.int  should  be  run,  it  should 
be  immediately  rebuilt  with  fuel  ready  at  hand  for  the  purpose. 
The  drawn  fire  contains  a  certain  percentatt'  of  coal  and  ash, 
which  should  be  estimated  and  accounted  for  as  described  below. 
The  various  mcasttKments  dnrinc  the  test  ahoiitd  be  ttken  In 
the  following  way: 
If  the  water  to  lo  be  weighed,  a  log  ahonid  be  providedi  as 


Tlwc 

M« 


Watia  lag  Na.  i, 
Wt.  fall. 

if 


«i6 


'I'are, 


IsUl*,...  ....  .... 

This  ahoaid  be  kqit  by  the  man  who  weiglia  Om  water,  and 
has  two  coluiBfli,  one  of  which  contains  the  weight  of  the 
envty  barrel  and  the  other  the  weight  of  die  full  barreL  A 
third  coluflia  Is  jnwkM  fbr  the*  tint,  from  which  an  idea  of  fh* 
nte  of  evapontlea  can  be  had. 

If  the  water  is  measured  by  means  of  the  barrds,  tlic  tally 
sheet  is  somewhat  simpk-r,  as  shown  in  the  water  log  b^lnw; 


Tkne. 
7.«o  A.I 


■  1.  BW.  I. 


i¥a  Ln  Nk.  *. 


Wtisbl  of  barrel  So. 
VVciitlil  o(  barrel  No. 


rmpljr  Jt  IIm. 

nc.  cip.   «lc.  Wriirlit  of  barrel  No. 

WVinht  of  barrel  No.  4  Ml  jtS  Ibh 

.\r».  of  barrdi  Na,  i,  ,,,, 
Nu.  of  barrels  No,  p. 

'T..l«l,  .... 

Tare  No.  f.  .... 
Tarr  Nn 
i  "Mli^  1:,rr 

iJidtrcntc  or  water  uKiL  .... 

The  test  should  be  SO  conducted  that  an  exact  even  irambcr  of 
barrels  can  be  used,  and  the  Iokt  can  consist  of  but  three  mi- 
nmnsi  two  of  which  are  shnply  tally  columns,  and  the  third  a 
'  time  eolnnm.  The  method  of  estimating  the  actual  weight  of 
water  eoniuned  is  apparent  from  the  form  of  the  tally  sheet. 
The  temperature  of  the  feed  o.iti  i.  iljc  boiler  pres^.urc,  and  the 
temperature  of  llie  flue  gases  -houlU  bp  kept  on  one  sheet,  and 
slioiilil  lie  taken  evcr>'  ten  minutes.  The  results  cr^  iht;i  Ik  re- 
duced 10  ct)rvc«  with  rcfcremx  to  tin>e.  if  such  data  are  desired. 
The  form  of  such  a  tally  sheet  is  shown  below,  which  also 
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eontaint^  a  water  column,  for  use  ni  case  the  water  is  ttitH>u«eiJ 
by  meter. 

Me.isurements  of  the  throttling  calorimeter  should  also  be 
taken  every  hour,  and  their  results  computed  as  described  below. 
The  water  level  of  the  gauge  glass  of  boiler  should  be  carefully 
noted  and  the  test  should  be  finished  on  the  same  water  Ie*d  as 
oa  the  start 


RESULTS  0¥  TEST, 


IMTAi 


Type  and  make  , 

Rated  horse-power 

Grate  area 

No  of  tiih^s 

0;atiuvi  rif  UlbfS 

Water  capacity 

Total  heating  surface 

Ratio  grate  area  to  beating  surface 

rVBKACX  DATA. 

Type  of  grate  bar 

CdoK  content  of  comhustiim  chamber 
Area  of  britehing 
Area  of  Stadc 

WMth  of  apace  between  bar» 

FUKLDAIA. 

Coal  burned,  Ibi, 
Kiiiij  r>f  coal 

Hi     |irr  ]ir  :t:rl  ,:S  given  by  dealer* 
B.t.u.  per  |>ouiid  as  given  by  analysis 
Percentage  of  noneombnstible 

TF.MPERATUIUSI. 

Average  feed  water  temperature 

Average  flue  temperaliirc 

.Average  calorimeter  superheat  temperature 

ASB  DATA. 

,\shes  in  ash  fit   lb». 

Ashes  in  drawa  ire   lbs. 

Total  tKMi'ComlKistible   lbs. 

Tim  BlATA. 

Time  of  beginning 
Titnc  of  ending 
Etapsed  tine 

Avenge  boiler  pressure   lbs. 

Average  barometric  pressure   lbs 

Avenge  calorimeter  pressure   lbs. 

Average  absolute'  pressure   lbs. 

Average  draught...   water 

■VAMlBAim  MTA. 

Observed  water  eviporated   lbs. 

Average  moisture  in  stcan   Iba. 

COMPUTED  KCSULTI. 

Ui-n:  imits  in  i  lb.  of  ^ic.im  .it  boiler  preSsurr 

llt.it  units  in  I  lb.  of  feed  watt-r. 
.\<t  hi-.it  i  r,t^  riven  to  I  lb.  of  water 
Heat  units  in  i  lb.  of  steam  from  and  at  313° 
Factor  of  evaporation 

Lbs.  of  water  evaporated  from  and  at  213° 

Lbs.  of  water  eva|Kirat«'<l  per  hour  from  and  at  312* 

fiorse-power  of  boiler  at  345  lbs.  per  horse-power  per  hour 

Lbs.  of  water  per  Ik  of  coal 

Vu.  of  water  per  lb  of  coal  fnmi  and  it  m* 

Lbs.  of  water  per  pound  of  combustible 

Lbs,  of  water  per  lb.  of  comhu.stihle  from  and  at  212* 

I,hs,  of  water  per  square  foot  of  healing  surface  per  hour 

l.bs.  of  coal  burned  per  square  foot  of  grate  aurfsco  PCT  hour 

Total  heat  units  given  to  boiler  in  coat 

Total  heat  units  appearing  in  evapOntcd  steam 

Ratio  or  percentage  of  efficiency. 

A  sample  of  the  coal  should  be  selected  in  (he  fbltowing  way: 

A  number  of  shovelsful  should  be  taken  from  different  parts  of 
the  pile  of  weighed  coal  an<l  piled  together  on  the  boiler  room 
floor  and  thoroughly  mixed  TTiis  pilf  -'d  be  quartered, 
.irifi  one  quarter  selected,  niijtcd,  at«rl  r< i|iiar(ered,  the  prf>ce»s 
'  i' rin  ring  until  a  sampi'  ui  ii^liini.:  iilmnt  3  Ih.  is  had.  This 
can  be  analyzed  at  leisiirr'.  most  conveniently  by  a  calorimeter 
method,  which  w;i<^  rJi-st  ribed  by  the  writer  in  the  Amtrieuit 
Eltetrician  of  .\pril.  tgos 

The  wood  used  in  the  test  can  be  charged  at  one-half  its 
wdght  in  coal.  It  is  usually  a  miscellaneous  collection  of  scrap 
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And  cannot  be  more  closely  evaluAied,  and  if  the  tcit  b  of  long 
dtvatioa  and  much  fuel  ii  med,  lerioue  error  is  not  enlaiicd  by 
iWi  yroeedwf; 

Tlte  uhee  in  the  adi  ph  ihmild  be  cooiidcred  u  iaeon- 
iMttiblc  material  unlew  the  grate  ban  are  very  wide  and  the 

coal  very  fine  anthracite,  when  tfaQT  llMMlld  be  gtvCR  the  (ante 
treatment  as  the  drawn  fire. 

The  dra.sii  tire  -hould  be  que;'.che(J  aad  cxar.iiiicd  hy  taking 
a  »inali  sample;  usua!ly  visiia!  trxam;::ation  of  this  sani[.>l£  will 
enable  an  estimate  10  he  niacic  suthcicntly  close  to  di'termine 
what  percentage  of  the  drawn  fire  is  combusiiblc  material, 
which  thould  be  credited  ba^k  with  the  unused  coal,  and 
■be  proportion  of  ash,  added  to  the  ashes  found  in  the  alb  pit 
The  error  is  not  large,  especially  in  a  boiler  test  of  long  dilC^ 
tion,  in  which  caae  h  would  make  a  difference  of  Icm  tban  one- 
tenth  of  one  per  cent  in  the  total  fuel  conaiuned. 

The  finislicd  report  of  the  baiter  teit  shouitd  contam  Ubit  data 
■hown  ahovc^  moit  items  of  which  are  obvioaa,  and 
others  are  Tcadily  arrived  at  by  computation  by  the  methods 
shown  below.  In  discussing  this  compulation  the  obvious  fig- 
ure', will  of  course  be  or.-.ittcd. 

1  he  average  alisululc  [jrc55(irc  h  the  sum  of  the  average 
barometric  pressure  and  ib.-  avi  raijc  boiler  pressure.  There 
are  two  varieties  of  steam  tables,  one  ot  which  quotes  gauge 
pressures  and  is  approximate.  The  other  quotes  absolute  press- 
ures and  is  accurate.  If  (he  table  employing  absolute  press- 
ures is  available  and  baronieiric  pressures  have  not  been  taken 
in  the  tei^  a  doec  approximation  can  be  bad  hy  comiderinc 
the  baromeirk  pMieore  to  be  147  Ai 

The  aveiace  draught  is  the  avenge  .readnga  of  «  draitgM 
gauge,  which  can  oonaist  of  a  imube  eontaining  water»  one  leg 
of  which  is  piped  to  the  britcfaing  of  the  boiler.  This  figure 
cannot  be  used  in  the  comptitatton  of  any  result,  and  Is  only 
of  iiifcrr  .'ti.  if:  In  tlms.-  ,•,  ho  arc  cxju  -ii  nced  in  boilers,  grates, 
and  iiimacrs.  Wit';  .1  l.nnvlciljfe  of  what  dr.iriirht  is.  an  expe- 
rienced boiler  iiirin,  i.f.  -.^  ni.'  ilii  ,.ni.:l  nt  rial  ii:-ed  (m;i  "ell 
whether  or  not  tfie  ni.ixmitim  nutnher  of  pounds  possible  to 
obtain  per  square  foot  r>f  grrite  wa«  burned  during  the  test,  or 
in  other  words,  whether  the  boiler  w.is  forced  to  iia  nltimate 


The  avenge  rooitture  in  the  steam  is  obtained  bgr  meant  of 
the  readings  of  a  Peabody  ealorfmeier.  Thb  cafanfmeter  Is  one 
known  at  the  throttling  type  and  is  illuatrattd  in  principle 
it  admitted  at  a,  the  pochet  c  bwig  nmpiy  a 


RIAH  CAUMUMnaa. 

eondensation  pocket  which  can  be  drained  by  tlw  pet  cock.  The 
•taiB  paaaea  throngh  the  pipe  b  and  through  the  valve^  which 
<•  opened  very  slightly  so  as  10  allow  the  alctm  to  wire^w. 
and  enters  the  chamber.  A.  from  wbMt  it  escapee  thranik  the 
pipe  and  vnlv^  d.  The  temperatnfa  of  lim  stcunt  which 
is  superheated  by  the  process  of  wire-drawing,  is  taken  at  the 


tlicrmometer  pocket,  e,  and  its  pressure  is  noted  liy  the 
The  following  formula  now  obtains 

*'  +  Ct  Ot  -*.)-« 


jr  —  

t 

The  letters  have  the  following  signilicapce: 
r  ^  The  latent  lieat  of  vaporintion. 
«  s=  The  beat  of  the  Bqnid. 
X  C3  The  total  heal  In  the  steam. 

(1  =  The  temperature  of  saturated  steam  at  that  pressure. 
Is=  Temperature  of  superheated  steam  in  the  calorimeter, 
rp  s  Specific  brat  of  steam  at  constant  presmnit  and  mar  he 

taken  as  .48. 

ar  a&  That  piirtion  of  t!'.e  sleani  «lii..:li  v.  K^iHiire  >:L-aiii,  and 
the  cliffererce  betwnn  r;:at  rigure  and  i,  is  the  portion 
th.-it  is  water,  or  the  per  cent  of  priming. 
The  formula  can  best  be  iltustraied  by  the  example  given  bdow: 

Pressure  of  the  aimosphere  .148 1 

Steam  prcBMre  by  lange.  to^  1 

Pressure  in  tN  calorimeter  gauge  ia.0  ] 

Temperature  Hi  the  calorimeter  «... .alW*  ja  F. 


11564  +  ©48  (flftaa  —  a43-9)  — 


jr  = 


The  priming  is  thus  Oinx*  or  I.a  per  cent. 

Duaeusaing  this  cnmplc  it  may  be  stated  that  the  abeolu^ 
preasnre  of  the  cnterinc  steam  is,  of  course,  the  sum  of  the 
lint  two  figures,  gauge  and  atmoipheric  pressure,  or  84.6.  From 

the  steam  tables  the  heat  of  liquid  at  84.6  pounds  will  be  foimd 
to  be  286.3.  'he  value  of  q.  The  gauge  pressure  in  the  calorimeter 
is  12  poond'i,  the  absolute  pressure  is  26.8.  At  26.8  pounds  from 
the  stf.-im  table  th.-  temperature  of  saturated  stram  is  found  to 
he  243.y.  and  the  :i)(ai  heat  >■  is  i  jund  to  be  115b  4.  The  (igiirc 
268.2  i>  ob-ierved  from  the  calorimeter  thermometer,  and  the 
constant  .48  is  already  understood.  The  figure  802  7  is,  of  eottrse, 
the  latent  heat  of  vaporatton  at  the  absolute  pressure  of  ctcam 
at  844  ponnda»  and  from  the  steam  taMea  will  be  iotind  to.  be 


Solving  the  aritfanwtical  problem  thowa  that  gM  per  cent  of  the 
miztnie  is  ctcaoi  and  tiw  nmaMer  ia  water.  A  conildention 
of  the  formula  will  show  ^1  unless  the  steam  is  superiicated  by 

the  action  of  the  calorimeter,  it  will  fail  of  its  action.  Therefore, 
the  observed  temperature  in  the  calorimeter  must  exceed  the 
temperatiirc  civen  for  aaturated  Steam  at  the  absolute  pnasure 

in  the  caioritneter. 

In  the  c<inii>i.;tcd  results  the  heat  uiiit=;  ;n  one  pound  of  steam 
at  boiler  pressure  are  obtained  from  total  heat  columns  in  a 
Steam  table.  The  heat  units  in  one  pound  of  feed  water  is  equal 
to  ka  tempentttre  in  F.  degrees  minus  32.  The  diflerence  be- 
the  hcM  units  in  the  feed  water  and  the  heat  units  in  the 
is  neeeiaarily  the  heat  unite  given  to  one  pound  of  water 
by  Ac  boiler  itadf. 

The  beat  unita  rcqtiircd  lo  evaporate  one  pound  of  steam  from 
and  at  aia  is  a  very  familiar  figure,  9658 ;  and  if  we  divide  the 
net  heat  units  given  to  one  pounl  rf  u.-,ter,  b>  dii;  fi^.ire,  we 
will  obtain  the  number  of  ponr.d:-  frcm  i.a4  at  -•12'  th.nt  this 
heat  wouKI  evapi  rate-  '!  !■.■-  fuctor  is  called  the  factor  of  e\apnra- 
tion,  and  ii  the  actual  w.-iicr  evaporated  is  multiplied  by  ihc  factor 
of  evafHiration.  the  result  will  be  the  number  of  pounil's  eva;v>- 
rated  from  and  at  212°.  From  this  figure  ilie  tumiber  of  pounds 
of  evaporation  per  hour  can  be  easily  computed,  and  dividing  this 
figure  by  .11  5  the  average  horsepower  Of  the  boiler  during  the 
test  can  be  determined. 

An  analysis  of  the  heat  imits  contatned  In  one  pornid  of  eoal 
mnltiplicd  hy  the  ce«l  burned,  will  give  the  total  heat  untta  given 
to  the  boiler.  Mtddplying  the  heat  units  given  to  one  pound  of 
steam  by  the  total  water  evaporated,  will  give  the  tot^il  heat  tmtts 
appearing  in  the  evaporated  steam:  the  ratio  ii  1"-'  t.w>  will 
give  the  efficiency  of  the  boiler  in  per  cent,  .\nvihing  exceeding 
70  is  a  very  good  figure  titdeed. 
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Th«   Design   of  a   Sinall   Electric  Power 
.  Station.— I. 

By  jAun  P.  Houurr. 

UrOK  being  commissioned  to  design  and  erect  a  pow«r 
plant,  say  of  123  to  150  lip,  the  engineer  will  first  proceed 
to  collect  the  data  necessary  for  properly  laving  down  and 
selecting  the  machines  and  material  necessary  to  meet  the  coa- 
d;tioiis  as  tiny  exist.    I'osbibly,  when  completed,  tbC  CO^M 
data  she<:t  may  lotk  soni<-tliing  like  the  tollowing' 

Location,  i::  tJic  Si  tith.  ;iltii'>  li  lainl.  all  the  room 
necessary.   Shipping  facilities  good.   Raiirosid  siding  at 
door.  Sewage  matters  may  give  trouble.   Water  levd 
Dear  ground  surface.    Water  supply  for  boilers,  dlifilD 
wdll.    Surface  water  best.    Too  much  Uitic  in  dtffif 
driven  wcUa.  Fad,  jrdlow  jtme  wood  torn  feet  kMff— 
fiordwood,  $»»  per  cord.  Load,  ttcady,  eni^,  dacinc 
d«y«  boiler  coir  at  nighe.  Pressure  during  dagr,  t»  «ait  OV- 
giae.  n«(9nreat  night,  las  to  150  pounds,  fordhcnitealpar- 
poses.   Steam  required,  135  hp  during  day,  steady  load. 
At  night,  140  to  ISO  pounds  pressure.   AtKiut  75  hp  re- 
quired from  6  p.  m.  v>  7  .50  jv  m.    Abo-.it  40  hp  rccjuired 
from  7.30  to  5  or  6  o'clock  .1-  m.    I  he  prc-sfure  .md  time 
of  application  noted  above,  ir.u't  be  conlir.ued  until  the 
product  of  steam  pressure  in  pounds  and  the  time  m 
hours,  equals  1,350.   The  count  to  begin  after  the  fall  in 
qnantitjf  of  steam  required  which  takes  place  when  tbe 
apparatns  is  fully  heated  to  steam  tesnpcrature.  Later 
and  attendance  all  negro  with  axctiiilion  of  whitt  to- 
ginccr  and  wUle  soDerintendcaL  R^air  fadlilici  Toy 
poor,  neeenary  to  tend  30  to  40  mOo  lor  nidiina  iboy 
work  or  tcpaira  ouliidt  of  faetoiy.  ^rang  windt  6e> 
QDcnt  with  tme  *and  Uowinf  feedy.  N«  frost,  but  Ugh 
winds  and  severe  storms.  PoundatKins  to  be  laid  in  sand. 
Hard-pan  many  feet  below  surface,  too  far  to  be  counted 
in  arranging  foundations,  which  are  to  be  laid  :n  clean 
wnd  itfv  iTcim  cl.iy  or  loam.    Building  matcri.il,  nothing 
hut  Icn.:  l!';if  ycllcw  pine  irom  a  country  sawmill  four 
miles  dist.mci-.    .All  l^imbcr  Krcrri,  freshly  cut  to  order 
and  sawed  to  schedule.    .\o  pianing  machisies  in  mill. 
Novelty  work?  a  mile  and  a  half  in  opposite  direction 
from  sawmill,  but  thqr  do  not  know  how  to  do  aiqrtiiing 
well  except  fix  mastannn  ptka  and  render  bills.  AH 
dressed  boards  and  lumbar  ainst  be  ordered  40  miha 
tf.  tail.  No  stone  lor  ccaerale.  Btkk  nrasl  be  ordered 
1^  rail  and  are  very  poor  and  soft  Price  ddivcred  |ioj» 
per  T^ooA  Native  magncds  lime,  not  very  strong,  can  be 
obtained.    Plenty  of  sharp  clean  sand  everywhere,  to  be 
.  had  for  the  taking.   A  deposit  of  "rock-clay"  near  at  hand 
and  available  at  1  c  i-*t  of  Si  00  per  culiic  -.ard  delivered. 
This  clay  ram.?  d-v.vn  cxeeedinRly  hard  .ind  is  used  for 
"paving"  rri.id'i  .Tnrl  lidcw.ilk^     It  i;ft«.  du^lv  when  dry 
and  muddy  if  wet    No  skilled  nwli-inicu  obtainable 
for  erection  of  f.-ictcry    .'\1l  machinery  must  be  erected 
by  ordinary — very  ordinary — carpenters  who  require  con- 
stant .-ind  close  watching.    All  work  must  be  laid  out  for 
them  and  all  lines  and  centers  laid  down  and  constantly 
watebed  to  see  fliat  they  are  worked  to.  No  millwritfrta 
or  niacbintila  availaUe.  The  cnginccr-to-ba  is  a  good 
UackamidL  Superintaudent  of  plant  good  at  erection 
bM  not  aecuatomed  to  tnadiinafy  drawings^  Neter  saw 
one  before.  Btaclesniitfa  tools  at  plant,  also  grinttstoiie, 
pipe  tools  and  hand  die  for  cutting  bolt  thread^  N'o 
engineer  with  transit  available.   All  lines  and  levels 
must  be  laid  out  with  12-ft   ;jr>Ie  and  c.ir;)enter'5  level 
with  a  small  iron  level  for  ^ettinp  the  machinery.  Even 
a  straightedge  must  he  made  nf  ..  lliw  pine  and  will 
hardly  stay  straight  from  one  minute  to  another.  Cost 
of  labor,  $T.25  per  day  from  6  a.  m.  to  4.30  p.  m  .  with 
half  an  hour  fi-.f>nm(f    Quality  fair,  abfive  negro  aver- 
age.   All  fkillid   i  -1   l.ibor,  $1.00  to  $»5o  per  dtiy; 
capacity,  "two  kwks  and  one  move  per  hour,"  very  slow 


and  poor  except  at  asiitaliaa.  Fire  praiectioo,  abso- 
loicly  nonoi  Fiit  danvw  gnafa  Woottbnminf  loe^ 

afanost  prohibitive,  4H  p<r  cent  to  5  per  eent  per  year. 

Location,  mites  from  post-office,  bank,  stores  or  hotel. 
The  above  data,  taken  almost  verbatim  from  a  notebook  by 
the  writer,  will  serve  as  one  extreme  iKustration  in  engineering, 
and  nothing  callirtg  more  fully  tor  a  jelf-sustaining  steam  plant 
can  well  Ik  imagined  It  is.  in  strong  contrast  to  a  plant  in  lowil, 
where  real  estate  is  valuable  and  the  best  of  labor  and  matcrtal 
can  be  obtained.  In  each  ease,  the  engineering  problems  to  be 
solved  are  as  different  as  arc  the  conditions,  and  between  the  two 
may  be  found  probably  the  entire  range  of  "eoOditiOll  fininif 
ing."  From  the  fortsoiag,  it  will  at  once  bseome  apparent  that 
a  high  giada  plant  la  not  to  be  tinouglit  «£  Water  ti*e  bellcn 
and  a  eoodcnsinc  anglne  are  not  fbr  this  plant  Indeed,  the  sp^ 
cMlcatiqBs  for  the  entire  layout  nmil  he  about  Uke  the  ipseMlcti 
fians  for  a  fence  which  the  writer  was  called  upon  to  witness 
recently — or,  more  properly  speaking,  to  witness  the  contract  of 
which  tlie  specifications  fonned  a  part  They  were  for  a  fence: 
"Horse  high,  hog  tight,  and  bull  strong."  The  plant  to  be  laid 
out  in  t:.:s  rase  must  he  simple  and  easily  kept  in  repair  without 
the  necessitv  of  a  maclnne  sho]).  There  was  plenty  of  room  and 
no  nece^>ity  for  obra  n.ng  the  highest  rate  of  evaporation,  there- 
fore there  was  selected  a  plain  tubular  boiler,  72  in  x  18  f(.,  built 
of  9/16-in.  sted  (firebox  )to  carry  a  working  presure  of  150 
poniids  to  the  sqtjare  inch.  To  make  stire  that  tbe  boiler  was 
up  to  6tc  requirements,  the  contract  called  for  the  boiler  to  be 
inanred  cither  in  the  Fiddity  Conpaiiy  or  is  the  Hartford  Steam 
Boiler  Incpcctioa  and  Insurance  Cmvaiqr,  which  wis  done; 

The  engine  selected  by  the  writer  wa»  a  piKhl,  iow-piiced  Coilbs 
type  engine,  which  in  paper  mins  haa  staod  Ae  teat  of  runuiaf 
"iS  hour.s  per  day  and  ciglit  days  per  w«d^"  wHh  sniprisin^ 
small  bills  for  repairs. 

But  son^eoiie  interested  evidently  "had  a  poll"  and  the  concern 
(or  whom  the  plant  was  to  be  designed,  oonddered  it  to  their 
interest  to  pnrdiasc  the  steam  plant  tbenudvei*  and.  instead  of 
a  i4-io-S30-in.  Corlisa  engine  running  at  p»  r,p.ni.,  thqr  finally 
pnrchased  a  t4nin,  x  i84i.  dile^w  engine  to  run  at  130  r,p.iB. 
,  Upon  hMildng  up  the  cnghie  puidMsed,  it  wai  found  that  it  was 
toih  to  work  tmder  only  90  pounds  of  pressure  per  square  inch, 
tfaos  making  it  necessary  to  put  a  reducing  valve  in  the  steam 
pipe  between  boiler  and  engine — a  piece  of  engineering  not  to 
be  recommended ! 

A  considerable  portion  of  the  material  consumed  in  the  plant, 
•«     and  all  it.i  output,  was  necessarily  handled  by  rail;  therefore  the 
•  ,     factory  was  laid  down  on  the  plans  beside  a  side-trade  whicta 
Swept  in  an  easy  curve  away  from  the  main  line  of  railroad,  tbuo 
giving  plenty  of  room  on  either  side  of  the  aiding  in  qusstinn. 
But  someone— perhaps  die  man  whe  adeded  Ihe  euginr  toett 
'  a  linger  in  the  hication,  and  jaamed  die  ftelory  dose  alongside 
the  mam  line  in  tmib.  a  manner  tist  the  turnout  was  only  a  paraN 
Id  siding,  only  one  dde  of  whidi  oouM  be  used,  the  other  side 
bdng  within  to  ft.  of  the  mafn  line.  This  action  added  immensely 
to  the  fire  risk,  as  the  sides  of  the  factory  1  the  roof  was  so  called 
fireproof)  was  exposed,  together  with  aoo  cords  or  so  of  wood 
before  Ihe  boil<  r  hcuse  -n  the  sparks  from  wood-hntning  loCOBM^ 
lives  on  the  main  line  01  riiilroad. 

A  ttaler  tank  having  a  capacity  of  15,000  gaL  was  erected  en  a 
lower  near  the  factory  bnilding,  the  bottom  of  the  tower  bdng 
placed  just  above  die  ridga  of  die  Mgbert  roof,  wUdi  waa  about 
»  ft.  from  the  ground.  Hose  eanaectian  for  f(-ia  nozzles  in  Ta< 
rfons  parts  of  the  hwtoiy  afforded  a  certain  fire  protection,  and 
die  intention  is  to  place  automatic  spriniclcrs  throughout  the 
bidlding  and  to  connect  (hem  with  the  water  tank  in  a  "wet" 
system.  The  hose  crnnectu-ris  are  *o  arranged  that  the  water 
tank  can  be  cut  off  by  closing  a  vaive,  and  the  boiler  feed  pump' 
be  worked  directly  into  the  hose  connection  lines. 

Sewage  bids  fair  to  give  considerable  trouble,  but  as  it  was-  . 
possibli-  to  place  closets  at  a  distance  of  too  ft.  from  the  factory, 
and  as  tbe  sand  would  readily  absorb  aiqr  surface  diadiargc  of 
water,  all  drips  and  UewoA  were  shnply  catrlad  oat  of  die- 
buildiiig  on  the  surfsec  level  just  at  the  floor  Itne  and:  dl^ 
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charged  a(  the  rear,  where ,thcre  chanced  to  be  a  slight  c -prcisnjii 
in  the  ground. 

It  wM  impowibic  to  excavate  more  than  tniee  or  tour  fc«t 
witlMNit  coniiiiK  to  wvtcr,  thtic&wc  it  WM  ncccwaiy  that  the  foun* 
datiaii  cxeavatiam  be  very  iMIow.  ■  For  M  bwiUinc  {onadatiiHi*, 
excavtddot  were  nade  ebont  13  bichet  below  tiie  Boor  line  anil 
the  soft  "tand  clay  brides"  available,  were  kid  down  to  form  a 
pavement  about  28  in.  wide.   Upon  each  layer  of  brick,  very  thin 

grout  w,'is  iv:tiiTi  it.  l''  :^  rrial^mi;  sLin;  lli:it  .il,  iho  l'  nits  '.viT''  u  f  i 
filled.  L-2vtt  aisei  i.i>tr  of  brick*  wwe  thus  lasJ,  Uic  twii  l.iwir 
ones  being  "flush"  courses  and  about  20  in.  apart.  F.ach 
cecding  course  was  stepped  bade  about  2  in.,  making  the  'top  of 
the  foundation  wall  about  13  in.  wide,  upon  which  sills  were 
to  be  laid,  each  8  in.  x  8  in.  The  extra  width  of  foundation  n  as 
(twrided  for  the  purpo^  of  afterward  giving  the  entire  factory 
a  veneer  of  brick  4  in.  thicit  ouiaide  of  poabt,  and  13  to.  tiiick 
tetweeB  ttiem.  llie  weadierboanliiic  and  all  sntaller  tinberi  bcinf 
lorn  out  as  the  briddog-ia  proeeu  proceeded. 

KM  piers  were  laid  up  in  the  same  manner,  five  courses  of 
bni-ks  liin'i,  l.'iiil  llntwisf,  ;\ti;l  tlif  iii-.tiN'  ^rkk-.  wrM  f^.nvted, 
cour.ic  b>'  co-ist,  altc!  the  cuter  Ijiuk.'i  liaj  l;ccn  laul  u'n:l  the 
joints  closed  to  prevent  the  cement  grout  from  running  "  it  All 
imp<Jrtant  piers  were  finished  12  in.  square,  the  bottom  being 
M  uiffj  i9  in,  X  J9  in.  Some  of  the  lesser  pier<i  were  finished 
8  in.  X  8  ilk,  the  lower  «Miraes  being  laid  only  35  in,  x  in.  The 
OAgine  foondation  was  oonslnicled  tn  the  same  manner,  the  base 
1>einK  made  as  wide  as  possible  and  the  3-in.  stepping  allowed 
to  reach  the  above  groutid  limits  of  the  foundation- 

The  outboard  bearing  of  the  engine  shaft  was  made  of 
nffcient  mass  In  requite  double  the  pnll  of  the  belt  to  cnertitm  it. 
The  ground  frietkn  on  sides  of  pier  was  not  taken  into  aceomit, 
tliitt  allowing  that  rcstitance.  whatever  it  may  be,  lo  increase  the 
factor  of  safety  of  J,  provided  for  above. 

fn  laying  out  all  walU,  pier*  and  machinery  foundations.,  for  ■ 
which  there  wrrc  im  (irn|jli-ts.  Ilic  iii<;lhi  d  followed  was  lo  erect 
stout  Makes  well  braced,  and  to  nail  on  batter  boards,  the  upper 
cdge-s  of  whicb  were  6  ft.  above  the  top  of  the  proposed  watt, 
fonndation  or  pier,  provided  that  the  proposed  finish  line  was  any- 
whesc  above  the  surface  of  the  ground.  This  method  was 
■doiited  in  order  that  the  batter  boarda  might  be  op  out  of  the 
war  of  die  workmen,  particuiar^  (he  wheeteri  of  hridt  and 
■MKlar.  The  bttler  boatrda  were  aeewately  levded  and  the  pien 
nad  walls  could  be  worked  direetiy  to  measurements  from  the 
batters,  or  from  lines  stretched  tiRhtly  across  them.  Indeed,  it 
is  the  custom  of  the  masons  in  this  part  of  the  country  to  woik 
levels  altogether  ironi  lines  very  tightly  stretched. 

The  writer  heretofore  has  always  had  a  prejudice  against  the 
INMUng  of  levels  in  this  manner,  but  from  the  results  obtained, 
there  certainly  is  something  in  the  method  worth  getting  ac- 
quainted with.  Hie  masons  would  stretch  lines  tightly  over  the 
high  hatters  provided  for  them,  and,  saw  cuts  having  been  tnade 
lor  Ifae'lines  to  be  drawn  inlov  both  lor  the  fiiitihcd  twills  or 
fkn  and  ibr  the  footiflgs  of  them  u  wdt,  the  stretdied  lines 
showed  boffc  the  lities  and  (he  levels  as  well.  With  a  stkk  cut 
to  the  pnprr  li  iiKlh,  the  masons  would  measure  from  the  line  10 
the  Ijottom  ot  (111  rxravation.  The  lower  end  of  the  stick  was 
laid  off  wiih  tlu'  iiiiinli-T  r,i  ci.\\:-.i-.  ill  1 1 r :  1- k .vork  to  be  laid,  so  it 
was  only  ncrf^^-irv  to  ievei  up  tu  ih:-  lnvcr  end  of  the  stick  and 
then  plaOF  llir  'ir*t  layer  of  bricks  rfn.iy  iHr  t:-.(-  Kri'Uting  As 
masons  invariably  l.iy  bricks  to  a  line,  liicre  is  no  reaM>n  why  a 
line  should  not  he  used  for  arriving  at  the  grade  of  several  small 
yicrs  between  the  ends  of  the  line.  With  a  little  care  in  keeping 
np  where  the  line  sags,  satisfactory  work  can  be  done  with  great 
oaae  and  speed.  It  is  not  equal  to  transit  and  Y>level  work,  but  it 
can  be  done  in  a  manner  entirely  satisfactory-  and  adequate  to 

thr  reriniremeiils. 

In  laying  out  the  work,  all  iiie.isiiremems  were  Liken  with 
wooilrn  poles  "rods"  they  are  called  in  some  places— made  of 
yi-in.  X  I -in,  yellow  pine  pbiicd  on  four  sides  and  .snmothefl  up, 
the  comers  liciiig  rciin  ■,.  .]  ,1  as  to  show  a  face  sili  >  it  1  K"!  in 
wide.  A  master  rod  20  teet  Iohr  was  made  up  and  kept  iti  the 
engineer's  headqii.irters  This  rotl  was  never  allowed  to  be 
taken  out  and  alt  rods  used  in  the  work  were  made  from  the 


master  rod  by  clampiiig  another  rod  iimi  the  mssier  rod,  and 
then  squaring  acniss  at  eai^  foolmatk  with  a  sharp  penknife.  la 
this  manner,  the  use  of  rods  too  long  or  too  shiut  was  cntitdiy 
avoided.  A  considerable  number  of  rods  were  made  in  onbr  that 
no  time  should  ever  be  lost  in  looking  for  a  measuring  stick. 

One  rod  ta  ft  long  was  kept  in  the  engineer  s  office  for  his 
personal  nse^  as  it  is  not  conducive  It;  :  ility  lo  hr  obliged  to 
chase  around  five  or  ten  minutes  for  j  uu  .;si:t  itig  rod  when  a 
nic.iMirr nirrit  is  nci-dcd  iii  a  hurry.  Two  roiU  wr-te  ki'tit  at  the 
iuHibsr  piits  and  jiut  aiiowed  to  be  taken  away.  One  of  these 
rods  was  20  ft.  long,  the  other  one  12  ft.,  and  each  of  these  bad 
the  feet  marked  with  paint,  each  alternate  foot  being  painted 
white,  the  remaining  number  of  feet  being  left  the  natural  eoUw 
of  the  wood,  thus  making  it  easy  to  determine  tlie  length  of  • 
16  or  iS-ft.  board  of  timber  without  biviflg  10  walk  fi>  iiie  fer 
end  of  it  in  order  to  read  the  rod.  Oae  of  the  worst  tiiii«s  there 
is  10  contend  with  m  Oat  daaa  of  bnildnig— the  short  or  (be 
kmg  rod,  or  bodir^as  done  away  with,  aad  aeeimie  and  speedir 
measurements  provided  for  at  all  times. 

As  soon  as  the  batter-boards  above  descrihcd  h.id  ti<  r  ii  erected 
and  leveled,  two  main  lines  were  drawn  or  stretched,  nir  thr  cm' 
tral  line  :.f  ili;-  rnsin  Ir.iildiiis;,  '.In  <.:hrr.  the  center  liiu-  o:  thr 
engine  sliait.  Ui,  two  lines,  one  th.^  rcnifr  line  of  the  cngiiiv,  the 
other,  the  center  line  of  the  engine  -.li  iit,  tn.iy  be  used  if  desired, 
but  in  this  case,  it  was  most  convenient  to  use  the  center  line  of 
th  building  and  run  the  shaft  line  at  right  angles  thereto.  In 
laying  out  these  lines,  great  care  was  taken  with  the  "squariiqt" 
of  the  two  lines,  which  was  done  as  follows : 

Three  boards  were  airngcd  iust  flash  with  the  lop  edges  of  the 
batter  boards,  one  of  the  boards  being  la  ft,  another  16  and  the 
third  wa  ft.  long.  Three  rods  were  preiKUVd  aad  aionred  up  very 
carefully  as  was  the  case  willi  all  rods  made  and  used  on  the  job. 
The  rods  were  made  lo  the  length.s  given  above,  viz. :  12,  16  and 
20  ft.  The  two  shorter  rods  were  laid  with  one  corner  of  each 
111  ri  niiii  t  wi:Ii  cich  other,  on  the  three  prciiarc  l  'jna-dv  uicni-,.  .r:rrl 
;ibjvL-,  aad  tiic  l2-ft,  roil  was  brought  p,4r.allcl  witli  ;hr  main 
line  to  which  the  other  line  was  lo  be  squared  I  hn^  ruranged, 
the  adjusting  of  the  second  line  was  to  be  done  along  the  l6-ft. 
rod.  The  ao-ft.  rod  was  then  placed  diagonally  across  from  one 
of  tlie  shorter  rods  to  the  other,  formiiiK  a  right  angled  triangle 
with  sides  tz,  16  and  20  ft. 

After 'very  carefully  adjustmg  the  three  rods  and  one  of  them 
to  the  Hne^  the  second  or  cross  Hne  was  so  adinaiad  that  it  waa 
cmctly  parallel  with  Hht  tS'U.  rod.  The  pHndple  of  this  wotk 
lies  in  the  fad  that  the  three  sides  of  a  triangle  made  by  the 
dist.inces  6,  8  and  n,  must  cantoni  a  right  angle  invariably. 
Multiples  of  these  tmmbers  mnst  also  enclose  a  right  angle  at 
one  of  the  rod  intersections.  By  doubling  the  length  of  ih'j  sides, 
the  possible  error  in  laying  out.  is  halved  and  the  work  iciidered 
of  sufficient  accuracy  for  any  type  of  factory. 

When  a  line  was  wanted  in  any  portion  of  the  factory,  all  that 
was  necessary  was  lo  locate  one  point  in  the  line  by  its  distance 
from  the  center  line,  marking  the  same  on  the  halters,  then 
measure  off  th^  same  distatiee  from  the  center  tine  at  Hht  other 
end  of  the  factory,  mark  on  the  batters,  and  stretch  a  litic  between 
the  two  marks  diua  made.  Never  was  diere  any  necessity  for 
s^liiaring  :mothcr  line  during  the  construction  of  the  factory— it 
w  as  only  necessary  to  measure  from  one  or  the  Other  of  the  center 
lines  in  two  plaoes-^draw  a  line  between  marks,  and,  Hben  you 
are. 

After  the  building  was  erected,  the  hnes  were  both  permanently 
marked  on  the  timbers  of  the  frame  at  opposite  sides  of  tlw 
factory.  This  was  done  with  iKith  the  lines,  and  it  was  only 
necessaty  10  stretch  a  line  between  the  matfcs  thus  made  per- 
manent, when  it  was  desired  to  locate  any  shaft  or  madiine  ftom 
the  plans  of  the  feclniy.  It  proved  a  very  desirable  and  aoenrate 
method  of  obtaming  lines,  and,  taken  in  connection  with  the 
method  of  measuring  with  two  graduated  rods  placed  end  to  end. 
ii  proved  one  of  the  best  ways— in  fact  the  best— that  the  writer 
r  \  rr  'a  ,:irkril  with. 

In  other  articles  the  construction  of  the  building,  selection  and 
insiallatioii  of  the  raadiineiy,  operation  of  the  plant,  etc.,  wtU 
be  taken  up. 
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The  Slide  Rule  as  a  Substitute  fur  the  Wire 
Table. 

By  Cun.  P.  NAcnoft. 

THE  methods  outlined  in  tliis  .irticl  ■  cnabit  rrsisSar.cc  tal- 
ciiiations  to  be  made  with  extreme  rapidity,  and  yet 
each  one  has  the  accuracy  consistent  with  the  slide 
ndlL  Thqr  give  camgkiK  infonaaik>n  in  the  absence  of  the 
witt  MUe.  The  wii*  tbct  eonespoiul  to  the  Brown  &  Sharpc 
ftage.  The  Aiit  nie  referred  to  is  a  Fabcr.  views  of  which 
■re  -aliown  in  tlie  aeoainptniyiiig  iilnatritiioia. 

To  find  the  resistance  per  1,000  fed  when  the  diameter  in 
inches  is  given,  and  conversely. 

The  reading  on  tiic  l    rale  over  the  end  of  the  D  scale  i'.  the 
diameter;  and  thai  vni         -I  scale  over  the  <'iifi  oi  h' ,  t;-c  re 
■istance. 

For  initance.  Co  find  the  resistance  per  t,«»  ft  of  copper 


For  NOk  lA  wUcfa  niaiy  be  eaqurcncd  at  No.  -a  kgr  eootlnva- 
tiim  of  the  size  number  series  ncgrtivdb^  #vidfa)c  ]by  n  fim 

;  and  converting  this  to  a  po«iti«e  mtntfsss.  tt  is  ei|nivaleBt  to 

-I  +  a.  or  7  H  Plr,cc  H  of.  ih<'  /.  iL-a'.c.  and  read  631  on  D. 
which  IS  to  be  pointed  oil  according  the  characteristic  -i  as 
0631  ohms. 

Of  course  if  the  rcsisUnee  of,  say,  1.250  ft.  were  required,  we 
should  read  .tn  t/tma  on  17,. under  i,9S0  on  C,  without  dunging 
the  teitini^ 

A  iMcnKuity  of  Hit  diove  uelhod  ic  that  dtt  vahie  of  dw 
icsiitutGe  so  obtdnoil  Is  not  at  die  same  temperatnne  far  an 
siica.  For  No.  4-0  it  i*  at  97*  C,  and  for  NOb  jft  at  is'  C, 

inlennediaie  sizes  being  represented  ligr  a  straight  line  law,  so 
that  a  very  Mmple  relation  connects  the  resistances  so  olMained 
with  the  siie  atuabcr  and  temperature,  vis: 

I  —  (36-m)  10 
where  (  is  the  tempcrnturc.  and  n  the  size  nitmbcr.  Applying 


Fio  I  — I•"n^>^■T  I'l  Sim;:  Ri/f^v 


wire  .033  in.  in  diameter,  place  J.J  on  t  over  the  end  oi  L/,  and 
read  0  77  ohms  on  A  over  the  end  of  B. 

The  resistance  so  found  is  thai  at  11°  C;  foK  other  tempera- 
tures in  place  of  using  the  end  Of  D,  place  the  diameter  oa  C 
over  one  of  the  following  constants  on  D: 

Temperature  C  o  20  40  60 

CoMtant  .g8         tM        ijosf  1.09$ 

If  the  fesistance  of  some  length  olber  than  1,1000  ft.  is  re- 
quired, that  rcsiitaiKe  can  ht  read  en  A  over  the  given  length 


±^4 

) 

wAliMilLlililiriliLililtHBhhlilih 

[imiiiiiniiii  " 

m.  a.^B*n9a  or  slibr  rvu. 


on  li.  Thus  .1  single  setting  of  the  rule  find  the  resistance 
of  4j8  ft.  of  .oi;<j-in.  wire  at  ao''  C.  Place  1.79  on  C  over  1.012 
On  D.  and  over  4jB  on  B  read  the  result  on  .4.  14.2  ohms. 

To  find  the  resistance  per  1,000  ft  when  the  area  in  drctilar 
nfls  is  given,  and  eoavenely.  At  11*  C  the  fundamental  fnr- 

mula  reduces  to  r  =    At  other  temperatures  the  eon- 

cm. 

Slant,  instead  of  being  10,000  will  have  the  following  values  : 

Temperature  C°  0  :2o  40  60 

Constant  ftsgo     '10,350       IMSO  KiSSO 

This  formula,  which  is  wy  convenient  lor  the  slide  raick 
needa  no  exphmation. 
To  fiiMl  the  fciiitaace  per  i/m  fL  when  die  B.  ft  &  siie 

anmber  is  given,  »  method  pntpoted  by  Y.  Sahai  (Elttlric  7o«r- 

uc!  O'.-!  n:)05.  |i  f:}z'\  H-,r.-  1..-  uw-,|:  riivir!,.-  •.lie  si/c  numlici-  by 
10,  calling  tlie  ilik-gra)  part  tin.-  characteri-;ic.  .md  the  dficimal 
fraction,  the  mantissa.  Place  the  manlj'sa  on  the  /.  scale  over 
the  index  on  the  back  of  the  rule.  1  urn  the  rule  face  up,  and 
read  the  resistance  on  D  under  the  rnrj  of  C,  pointing  09  t 
number  of  integral  places  equal  to  the  characteristic. 

For  instance  to  find  the  resistance  per  1,000  ft.  of  No  J5  wire, 
divide  35  by  lOj  which  i^vcs  2-$.  Place  5  on  the  L  scale  over  the 
index  00  the  back,  and  read  on  the  />  scale,  m  front,  31& 
Pointing  off  two  ptafict  accordhig  to  the  characteristic  the  re- 
salt  is  3t£  ohms. 


thiii  iurinul,!  la  tlic  two  cases  above,  gives  ^4Ji'  C.  for  the  tem- 
perature corc.<ponding  to  the  resistance  of  the  No.  25,  and 
a&A'  C  for  the  No.  3-0 

.Having  the  re-ii  stance  at  any  known  temperature,  that  It  any 
Other  may  l>e  found  from  the  {amiliar  formula: 

ru  =  rbU  +  o  ih  —  li)]. 

Thi>  is,  however,  not  convenient  for  the  slitle  rule;  but  an 
ingenious  metliod  by  Miles  Walker  (Eleehie  Journal,  Nov.,  1905, 
p.  694)  very  r.ipid.  and  moreover  includes  the  greater  exact- 
ness of  the  variation  of  the  temperature  coefficient  itself.  The 
slide  rule  must  be  prepared  by  marking  the  T  (tangent)  scale 
.IS  follows ;  Beginning  at  23°  30'  as  o,  and  ending  at  31*'  50'  every 
fifth  division  is  to  be  numbered  so  that  the  series  of  u  of  them 

read  o'.  TO ',  2o',  yo"  100"  C.  The  remaining  marks  00  the 

7'  M^ale  are  not  to  be  considered.  The  slide  is  lo  be  placed  in  the 
rule  with  the  T  scale  next  the  D;  then  if  the  teinpcmlHte  on  seek 
T  is  bfonght  over  the  eorrespooding  resistanoe  on  17,  the  reaist- 
aacc  for  any  temperature  nay  be  read  on  the  0  scale  wukr  that 
temperature. 

In  the  example  above;  having  given  the  reustance  3Ij6  ohnn 
at  14.8°  C,  that  at  say  30*  is  immediately  obtained  by  placing 
[4.8  on  7"  over  31  o  0:1  P,  iml  reulir.g  un'J-r  -"0°  on  T.  In 
the  second  case  where  the  resistance  is  .0631  at  26.6°  C,  to  rc- 
dii  '  r  place  36.6 OR  Tover  jo6i$i  on  D,  and  tmder  noon 
■'/",  reari  .0616  ohms. 

.■\s  an  example  of  the  sufticiency  of  these  rules,  and  of  the 
application  of  their  converse,  a  calculation  of  a  magnet  winding 
is  given  without  the  use  of  the  wire  taUe. 

Sunnae  the  winding  is  to  furnish  3fii»  anqwre-tnms  (AT  /) 
an  a  iio-voll  (E)  dreidt.  the  winding  space  being  •  in.  iniide 
diameter,  and  4  in.  entaide  diameter;  «se  of  wire  and  axial 
length  (L)  of  coil  to  he  determined. 

3X3^14 

The  mean  turn  (7)  is  — =  .766  ft  The  resistance 
la 

per  i^ooo  ieet  of  the  wire  hi  the  ooil  is 

r  —    ■  '  ■"—  ■  =  — — — _  —  ^6.7  ohms. 
A'  /  X  7"       3.000  X  .  786 

Placing  the  end  of  the  C  scale  over  46.7.  and  turning  the  rule, 
we  read  on  the  back  index  6.7.  Since  the  number  of  integral 
places  in  the  resistance  is  2,  this  means  S&7,  or  No.  a6  wire,  for 
whii^  the  resistance  is  found  to  he  39,8  otims  at  144*  C,  by  ^ 
method  already  described. 

AiauMie  40*  C  rise  over  an  air  temperature  of  20,  which  gives 


Uigiiizeu  by  ^ 


46o 


ELECTRICAL  WORLD. 


Vol.  XLVll.Na  8. 


a  working  temperature  of  60°.  Place  14-4  on  T  over  39.8  on  D, 
and  read  47  ohms  on  D  under  f»Oi°  on  T.  Comparing  this  with 
the  resistance'  required,  46.7,  shows  No.  a6  a  trifle  too  small,  but 
near  enough  for  practical  purposes. 

The  axial  length  of  the  coil  is  determined  by  temperature  con- 
siderations. Let  Afjy  equal  the  square  inches  of  cylindrical  radiat- 
ing surfoce  per  watt,  then 

100 

temperature  rise  =   . 

For  40'  rise,       =  2.3. 

To  find  the  bare  diameter  of  No.  26,  place  the  end  of  B  under 
47,  its  resistance  per  i.ooo  ft.  at  60°,  on  A:  and  over  the  constant 
for  60*,  1.095.  on  '■f*'*!  -"'595  'f  -  diameter  on  C.  .\n  allowance 
of  4.5  mils  for  the  increase  in  diameter  due  to  single  cotton  cover- 
ing gives  .02045      3^       diameter  over  insulation. 

Each  linear  inch  of  the  winding,  which  is  one  inch  deep,  has 
I 

  =         turns.   This,  at  .786  ft.  per  mean  turn,  equals 

(.02045)' 

18S0 

1,880  ft.;  and  has  a  resistance  of           X  47  =  88.4  ohms  at 

1000 

6o*  (r').  The  cylindrical  radiating  surface  per  linear  inch  (a") 
=  3.14  X  4  X  I  =  12  56  square  inches. 

The  length  of  the  coil  may  now  be  determined  from  the  equa- 
tion : 

a'L  a"r'L* 

=  ^  ■   ~  ■  —  — — 


j  Au^  j  2-5  X  no" 

or  L  =    /   =     /  ■  =  5.23  inches. 

yj     a'lT        \  12.56  XSSU 

The  total  resistance  of  the  coil  is  5.23  X  88-1  =  462  ohms  at 
6o"  C. 

Central  Station  Operation  and  District  Supply 
at  Hillsboro,  111. 

THE  Hillsboro  Electric  Light  &  Power  Company  is  one  of 
the  most  progressive  of  the  smaller  central  station  com- 
panies operating  in  Illinois  and  enjoys  the  distinction  of 
having  constructed  and  put  in  operation  the  highest  voltage,  sin- 
gle-phase village-to-village  transmission  line  yet  built  in  that 
State.  The  station  at  Hillsboro  now  supplies  the  elcciric  lighting 
system  at  Raymond,  a  distance  of  15  miles  over  a  single-phase, 
l6,aoo-voh  transmission  line. 

THE  CE.NTRAI.  STATION  AT  HILLSBORO. 

Before  going  into  the  details  of  the  transmission  to  Raymond, 
an  account  of  the  company's  station  and  operating  methods  in 
Hillsboro  will  be  in  order.  Hillsboro  was  credited  by  the  census 
of  1900  with  a  population  of  1937.  From  present  .-ippcarances  it 
has  a  population  somewhere  between  2,500  and  3,000.  The  com- 
pany is  fortunate  in  having  a  single  uniform  .system  of  generation 
and  distribution,  this  being  by  single-phase,  60-cycle,  1,100-volt 
current.  With  this  system  of  distribution  it  handles  alt  classes 
of  power  and  lighting  service.  The  power  house  has  two  gen- 
erators, one  of  which  is  a  78-amp.,  l.ioo-volt,  6o-cyclc  alternator 
belted  to  a  high-speed  Chusc  engine  built  at  Mattoon,  111.  There 
is  also  one  Westinghousc  4S-amp.  alternator  belted  to  an  Ideal 
engine.  There  are  three,  horizontal  return  flue  boilers,  two  of 
80  rated  horse-power  and  one  of  150  hp. 

The  exterior  of  the  power  house  is  shown  in  Fig.  I.  The  water 
tower  on  the  adjoining  lot  at  the  left  belongs  to  the  city  and  has 
no  connection  with  this  comp.iny's  work.  The  engine  room  is 
40  ft.  by  60  ft.,  the  boiler  room  23  ft.  by  52  ft.  A  limited  amount 
of  exhaust  steam  heating  is  done  as  the  station  is  near  the  busi-r 
ness  district  of  Hillsboro.    This  exhaust  steam  heating  servica 


will  be  given  to  more  customers  as  additional  load  is  put  on  this 
station  by  the  supplying  of  power  to  surrounding  towns  over 
transmission  lines.  The  engine  room  which  formerly  contained 
a  store  room  has  now  been  relieved  of  this,  which  reduces  the 
Rrt  hazard  and  adds  greatly  to  the  appearance  uf  the  statiMi. 
The  building  is  of  brick  as  can  be  seen  in  Fig.  i.  The  engine 
room  floor  which  is  now  of  wood  will  be  replaced  with  one  of 
concrete  when  the  capacity  of  the  station  is  enlarged  as  it  will 
have  to  be  soon  to  take  care  of  the  load.  This  will  make  a 
thoroughly  firc-proof  station.  The  arc  lighting  is  done  from  an 
138-kw  Western  Electric  constant-current  transformer  and  reg- 
ulator. The  company  has  connected  thirty-nine  7-amp.,  TO-voIt, 
alternating-current,  series  enclosed  arcs.  There  is  also  one  series 
of  10  incandescent  lamps  for  alley  lighting  run  off  the  l.ioo-volt 
bus-bars.  The  maximum  peak  load  in  Hillsboro,  not  including 
the  power  transmitted  to  Raymond,  is  about  70  amp.  The  maxi- 
mum daylight  load  in  Hillsboro  is  about  25  amp.    The  average 
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is  much  below  this.  Day  service  has  been  given  for  about  three 
years.  The  operating  force  in  this  station  consists  of  two  engi- 
neers and  one  fireman.  The  connected  incandescent  load  in  Hills- 
boro is  equivalent  to  3,800  i6-cp  lamps. 

THE  RAYMOND  PLANT. 

Raymond  had  a  population  of  1/06  in  1900  and  is  growing  slowly. 
The  plant  in  use  at  Raymond  before  the  change  consisted  of 
one  Chu.se  engine,  one  boiler  and  one  alternating-current  dynamo. 
The  maximum  load  on  the  Raymond  plant  was  about  30  amp. 
Two  men  were  required  to  operate  the  plant. 

THE  HILLSBORO  RAYMOND  TRANSMISSION. 

-About  the  first  of  December,  1905,  the  Hillsboro  Electric  Light 
&  Power  Company,  having  completed  the  16.500-volt  single-phase 
transmission  line  beiwctn  Hillsboro  and  Raymond,  a  distance  of 
IS  miles,  shut  down  the  steam  plant  at  Raymond  and  supplied 
that  town  entirely  with  power  transmitted  from  Hillsboro.  Figs. 
2  and  3  show  the  transmission  line  near  Raymond.  The  right  of 
way  is  along  the  highway.  Since  the  photographs  Figs.  2  and 
.?  were  taken,  the  telephone  poles  shown  on  the  same  side  of  the 
road  as  the  transmission  line  have  been  moved  by  the  electric 
light  and  power  company  to  the  opposite  side  of  the  road.  There 
•■>'■*  3"  poles  per  mile.  Cross-arms  are  shorter  than  usual,  bringing 
the  wires  18  inches  apart.  These  were  made  short  so  as  to  make 
.1  substantial  line  construction  without  the  use  of  cross  arm 
braces.  The  wire  is  No.  8  hard-drawn  copper.  The  insulators 
are  the  Lima  Insulator  Cot«pany"s  porcelain  No.  22.  3  ins  high 
over  all  and  6  ins.  in  diameter.  This  line  was  built  by  the  com- 
pany at  a  remarkably  low  cost  per  mile,  the  cost  of  the  transmis- 
sion line  exclusive  of  sub-stations  and  transformers  being  only 
$3,184  or  $212  per  mile  of  line. 

The  sub-stations  in  which  are  housed  the  lightning  arresters 
and  transformers  at  each  end  of  thi^  line  arc  very  substantial 
little  buildings.  The  one  at  Hillsboro  is  seen  adjoining  the 
power  house  at  the  left  in  Fig.  t. — This  is  built  of  concrete 
block.    The  one  at  Raymond  is  of  the  same  design  but  is  built 
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of  brick.  Figs.  4,  s  and  6  show  the  plan  and  elevations  of  the 
Raymond  sub-station  which  occupies  a  ground  space  10  x  18  (t. . 
This  is  a  thoroughly  fireproof  structure  with  plenty  of  room  for 
the  transformer  and  lightning  arresters.  The  step-up  and  step- 
down  Iransfortners  are  oil-cooled  Westinghousc  of  50-kw  capacity. 
The  lightning  arresters  are  also  Westinghouse.  Both  trans- 
formers arc  designed  for  16.500  volts  on  the  high  tension  coil 
and  t.too  on  the  low  tension.  Each  transformer  has  four  differ- 
ent taps  by  which  the  ratio  of  transformation  can  be  slightly 
varied  to  compensate  for  drop  in  the  high  tension  line.    A»  a 


lost  entirely  by  the  discontinuance  of  the  plant,  leaving  an  esti- 
mated value  of  the  equipment  in  the  plant  of  $1,650  and  $350 
for  the  buildings  and  plant. 

In  December,  ig04,  the  Raymond  plant  burned  $81  worth  of 
coal  at  $1.75  per  ton  and  the  Hillsboro  plant  $146  worth  of 
coal  at  from  70  cents  to  85  cents  per  ton.  The  first  month  of 
operation  of  the  transmission  plant  the  Hillsboro  plant  burned 
approximately  $153  worth  of  coal,  carrying  both  the  Hills- 
boro and  the  Ra>'mond  loads.  Facilities  were  not  at  hand  for 
making  accurate  determination  of  the  amount  of  coal  burned 
in  a  month  at  the  Hillsboro  plant  on  account  of  the  condition 
of  the  coal  bins.  It  is  believed,  however,  that  it  did  not  taker 
at  most  over  $15  worth  more  of  coal  to  carry  the  Raymond  load 
than  would  have  been  required  had  the  Raymond  system  not 
been  connected.  There  is,  therefore,  a  saving  of  nearly  $67 
per  month  in  fuel  by  supplying  the  two  towns  from  one  station. 
As  to  labor,  two  men  were  formerly  kept  at  Raymond  to  run 
the  plant  there.    Now  one  man  is  sufficient  at  Raymond  and, 
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matter  of  fact,  the  high  tension  line  drop  is  so  small  that  it 
has  never  yet  been  accurately  determined. 

SAVING  BV  THE  TKANSMISSION. 

The  point  of  most  interest  to  other  companies  thinking  of 
shutting  down  steam  operated  electric  light  plants  in  neighbor- 
ing townj  and  supplying  them  over  transmiiision  lines  is  the 
economy  of  the  proposition.  Previous  articles  in  this  paper  have 
given  data  on  some  of  the  other  district  supply  systems  in  llli- 
V 


FIG.  3.— THANSMI&SION  LINE,  BLLLSBOHO. 

in  fact,  it  would  be  possible  to  operate  without  any  man  at  the 
Raymond  sab-station.  One  man  is  being  kept  there,  however, 
at  the  present  time.  As  it  is,  a  saving  of  $40  per  month  on 
labor  at  Raymond  is  being  made.  The  saving  made  is,  there- 
fore, at  lea»t  $107  per  month  which  is  amply  sufficient  to  justify 
the  investment  in  the  transmission  line.  The  additional  load 
placed  upon  the  Hillsboro  power  station  comes  at  a  ntost  eco- 
nomical point  on  the  engines.  All  of  the  fixed  engine  and 
boiler  room  losses  were  taken  care  of  before  the  Raymond  load 
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Ftcs.  4,  5  AND  6.— End  and  Side  EiiVATiotis  and  Pi-an  or  Ravmono  Sub-Statiom. 


nois,  but  in  the  cases  before  described  the  distance  of  trans- 
mission has  not  been  as  great 

The  cost  of  the  transmission  line  and  sub-stations  was  $4,852 
divided  as  follows : 

Tnntmutlon    line   I), ■(■4 

Trsntformrrt  and  lichlnlnc  KntM/n*   i,>U 

Sub-fttlion  building*    400 

Total   »4,8iJ 

The  cost  of  the  Raymond  steam  plant  which,  of  course,  was 
purchased  along  with  the  distributing  system  in  Raymond,  is 
estimated  at  $3,000.  Of  this  about  $1,000  is  estimated  as  being 


was  added,  hence  the  low  cost  of  fuel  to  carry  the  Raymond 
load.  There  are  a  number  of  other  villages  within  transmission 
distance  from  Hillsboro  which  may  some  day  be  supplied  from 
the  Hillsboro  plant 

MISCEIXANEOUS  POIKTS  OF  INTE«F.ST. 

In  order  to  stimulate  the  fan  business,  the  company  keeps  a 
stock  of  fans  which  it  rents  at  $1  per  month  during  the  fan  sea- 
son. These  are  placed  in  store  room  during  the  winter  months. 
The  customer  of  course  pays  for  what  current  he  uses  at  the 
regular  rates.  Electric  flat  irons  are  rented  at  50  cents  per 
month.    Four  or  live  Emerson  sewing  machine  motors  are  in 
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mt  in  Hilbboro.    An  imcreMinf  imtillatian  which  offen  a 

Meady  revenue  is  the  electric  Itgbuns  of  the  signal  laapt  it 
an  iiitcrluckiug  switch  plant  of  the  Big  Four  Railroad  at  Hills* 
liijrti,  I'hcrc  are  27  2-cp  !.ini|i-  lrii:.iti-.l  ■  s'.vit'  lu'--  ami  signals 
s«aU>-r<:«J  over  a  di'tance  one  mile  each  via;,  frum  I:>l-  itit'-rli-cking 
tower.    Till-  1-  phiced  in  iron  pipe  cunihiit  wuli  -i  mucii 

fabric  lining,  1  he  signal  lights  arc  opcrauxl  vH  tiie  same  iranii- 
former  a*  the  supcr\'isor'»  oflicc  and  depot. 

The  Westinghouse  meter  hai  been  adopted  by  the  company  as 
lis  standard.  Meters  are  tfhedicd  for  accunwjf  by  coaapafisaa 
with  a  Wagner  indicatiiig  wattmeter.  Tins  wattmeter  i»  bom 
to  St  Loim  for  calibration  four  thnes  a  year  and  is  also  utcd 
to  check  atation  faietmiaenta.  This  meter  bat  a  series  trans- 
former for  UK  in  cheeking  meters  of  over  S  amperes  capacity. 

The  rates  arc  as  follows : 

Fifteen  cents  per  kw-hour  until  the  consumer  ha*  used  20  kw- 
hfiir-,  ii)  vcnt-  [icr  kiv-ln.ur  iot  all  ovr  and  above  »  kw  ■  :  s, 

A  iiitttr  ri:nt.il  ui  ^5  cciiti  f».cr  iinjuth  is  chars;<'il  .unl  iKt  biii 
for  current  is  less  than  25  cents.  Thi  -  |ir:u  tn  :i!ly  makes  the 
minimum  bill  50  cents  per  month.  The  meter  reiiial  is  added 
to  the  atnoimt  charged  for  power  unlit  this  amomt  reachea 
11.50. 

The  gross  income  •from  Hillsboro  and  Raymond  last  year 
was  about  $I3.9oa  This  is  remarkably  good  considering  tbe 
pepulatiott  served,  wbidt  ia>  probably  less  than  4.500  and  po>- 
siMy  will  not  be  over  4,i000>.  The  total  iamtmcnt  which  the 
company  has  made  to  date  amounts  to  approximately  $48*00, 
Exiiiisionv  .md  iinproveiiitnts  since  the  plant  was  first  built 
have  been  paid  for  out  of  the  earnii:g»  rather  than  by  increases 
in  the  c.ipital  stock,  t'.,  :  wni-r^  I  'v  t.  rr^n^  \r,  nr..  vt  the  money 
in  that  \\ay  rather  than  lake  it  out  m  (lie  .h.»ii<e  %>i  dividends. 
The  company  in  owned  entirely  in  HilUboro  by  a  number  of 
business  men  there.  The  nianaReinent  1*  under  Mr,  J.  J.  Frcy, 
and  the  electrical  and  nieclianic.-il  work  is  under  the  supervision 
of  Mr.  John  T.  Kc*ter,  Miperintendtin.  The  company  appears 
to  have  the  nlKlca»  for  a  valuable  and  ^iib'.tanti.-il  property  and 
offers  a  good  example  for  other  companies  operating  in  small 
towns  to  follow.  It  ia  Mr.  F^c/s  general  idea  to  extend  tiie 
eompany's  system  to  other  villages  and  to  add  to  tfae  power 
house  new  and  more  economical  apparatus  from  time  to  time, 
thus  constmily  improving  the  character  of  the  investment  and 
the  economy  of  production  and  making  il  possible  to  employ  the 
service^  of  spf:i:ili^".--  m  tlif  [|ip:i  1  luirnt-.        a  greater 

extern  than  is  possible  in  the  ordinary  small  country  plant. 


A  Combined  ^ectiic  «nit  Gaa  Plant 
• 

A  good  ixatiiplc  <ji  tliL-  briR-ficial  results  which  follow  a  thor- 
ough reconstruction  is  f'lnii-ln  l  by  the  plant  of  the  Meriden 
Electric  Light  Company,  of  .Mcriden,  Conn.  The  company  was 
incorporated  in  1888  for  serving  the  city  of  Mcriili  ii  iMt  i  .i:c 
and  incandescent  lights.  A  power  plant  was  completed  and  placed 
in  service  the  same  year,  fomishiflg  direct-current  series  arc  and 
l/ioo-voit,  aitematiiic-curreiit  incandesoent  light  and  power  on 
llie  independent  Ifafltitonner  qrslem.  tn  1897  the  alternating- 
cnrrent  incandescent  aysiem  wa*  d»ng«d  to  a  iio-volt,  tbree- 
wire  Edison  system,  resulting  in  a  reduction  of  the  distnbutton 
losses  of  from  S  to  10  per  cent,  according  to  the  load.  In  1901 
the  business  of  the  company  had  assumed  such  proportions  as 
to  nn  '  s-;i,>tr  .1  lilin,  iii.il  i,<  ncr.  The  old  equipment  had  prac- 
tically reached  the  limit  of  uscfumcss,  and  the  outlook  for  new 
business  was  SO  enoottragiof  that  it  was  decided  to  overhaul  the 
entire  system. 

The  power  hou>e  is  situated  on  the  south  bank  of  Harbor  Brook 
and  extends  for  some  distance  akmg  the  line  of  the  New  York, 
New  Haven  ft  Hartford  Railroad.  The  site  p.^.'srvs,.*  excellent 
coal  and  water  facilities,  but  by  icasdo  of  the  ideality  of  intercsu 
between  the  electric  lifbt  and  gat  pioitsi  refuse  coke  is  auppticd 
bgr  the  laUer  plant  for  fuel  Tbm  M  equipment  consiitcd  of  six 
engines.  «ome  simple  and  some  eompoond,  all  bring  run  non- 
,  •  )  ■'  r  ■  !g,  Thc^c  were  belted  to  \Vi.w)d  and  T,-H  arc  machines 
and  1 .11  and  Eddy  generators  having  capacities  of  35  to  40  kw. 

In  the  process  of  rcconitraetion  the  old  bntUing  was  converted 


into  a  firei^raof  suuctnie  and  the  itnurance  hcrctofofc  carried 
diicoMiiHied.  The  cooMniMoCtiMk  power  uniis.  was  caufteMd 
at  seasons  of  light  load  vrhereby  it  became  possible  to  shift  sufi- 

cient  incaiid«6cenl  load  upon  the  other  machines  and  make  room 
for  a  .225-kw,  direct-cunnecied  unit,  consisting  of  a  Westinghouse 
MTtical  compouttd  eiiKine  ami  -1  rlirct  -wire  generator.  By  Uaii, 
icrriiig  the  load  to  the  new  unit,  a  second  unit  of  1^5  kw  t:apa,,it> 
was  installed,  which  completed  the  incandescent  equipment.  By 
similarly  transferring  the  arc  load  to  an  idle  machine,  space  was 
cleared  for  a  direct -conne^ed  alternator.  The  arc  circuits  were 
then  successively  transferred  to  the  new  tyaem  duhng  Ibe  day. 
and  the  dd  series  ares  were  replased  Iqr  new  aUeniatliiC'^iirrcnt 
enclosed  are  lamps. 

'  By  reason  of  the  comparatively  small  sixe  of  the  generating 
units,  a  centra!  c  indfnsing  system  was  insta'lcd  The  cuinmun 
practice  of  mountiiig  the  engine  and  generator  upon  a  singkc  bed 
plate  has  been  departed  from  and  an  important  economy  effected 
in  the  weight  and  cost  of  each  unit.  The  three-wire  machine* 
operate  in  connection  with  balancing  coils  whereby  the  unbal- 
anced cnrrent  upon  the  neutral  is  returned  to  the  armature  wind- 
ing. .Ml  the  direct  current  is  measured  by  n.>  iuts  inserted  in  the 
various  distribution  feeders,  a  voltmeter  attd  multiple-point  switch 
iadicattng  the  voltage  at  each  center  of  distribntiim.  The  alter' 
naton  generate  tw^^phaaew  <i»eycle  currents  whicta  ate  stepped  up 
to  jjooo  volls  by  transfomers  in  the  basement.  The  current 
I  hen  parses  ihrottgh  constatit-current  legulalors  to  the  distribtM- 
i)iK  panel. 

I'rior  111  tlir  recon  h  n.  1  ■  i-.  nT  I  jr.]  m  .^■  .nnp  ,  open- 

.irc  lamp*  were  useti,  ilie  territory  covered  from  a  single  station 
being  within  a  one-mile  circle.  The  line  losses  averaged  about 
20  per  cent  aiid  the  lossv*  from  the  engine  cylinder  to  the  switch- 
board 30  per  cent  Hy  replacing  the  open  arcs  with  6  (>  and  5,5- 
amp.  enclosed  arc  lamps,  the  line  losses  were  reduced  one-third, 
and  by  changing  from  direct-current  series  to  alternating-current 
series,  the  total  eScktM^  waa  ntod  to  over  fS  per  cent.  This 
system  was  installed  for  street  ares,  and  commercial  ares  were 
transferred  as  quickly  as  possible  to  the  three-wire,  direct-cur- 
rent system,  so  as  to  he  more  under  the  control  of  the  customer 
and  npon  a  meter  rather  than  upon  a  flat-rate  basis.  The  three- 
wire,  i2<wolt  system  was  retained  for  the  incandescent  service; 
but  the  losses  between  the  station  and  the  distribution  ci  iiti-rs 
were  considerably  reduced  by  the  addition  of  more  copper.  The 
i»o«cr  service  is  almost  entirely  upon  the  2»-volt  system,  and 
where  this  assimics  large  proportions  special  feeders  are  nm  from 
the  station  in  order  to  prevent  lluctuatkms  upon  the  lighting 

Electrical  energy  is  sold  at  a  Hat  rate  of  la'A  cents  per  kw-hour 

witliont  discount  for  lamp'*,  and  at  a  rale  varying  from  10  to  6 
Cents  per  kw  -hour  for  motors,  depending  on  the  quantity  used. 

With  the  reconstruction  of  the  plant  with  its  result:  iil  .1  1  n- 
i^mies.  .ind  the  addition  of  another  unit,  the  management  seems 
to  rv.1  content,  no  effort  whatever  being  made  by  solicitation  or 
advertising  of  any  kind  to  push  the  sale  of  electrical  energy.  The. 
union  of  the  gaS  and  electric  iniercill  piccludes  any  semblance 
of  rivaliy  or  contpetition.  The  gas  company  advertises  gas  and 
employs  a  solicilor  lo  increase  the  sale  of  gas  altwca,  but  docs 
not  look  with  favor  on  Wclibacb  mantels  or  gas  ares.  In  return 
for  this  latter  fevor  the  eleetiw  Ij^  company  pwchaaea  it  a 
price  equivaleni  to  coal  tiie  ceifce  wUdi  la  a  bntradnct  of  the  gas 
company  and  wlucli  wonld  otherwise  have  no  market 

The  electric  light  company  carries  a  smnl'  -tock  of  supplies 
and  docs  a  little  wiring.  therc«t>eing  no  clcciiicail  supply  store  in 
the  city.  Lamps  arc  rcni-vsctl  (rcc  oi  charge  and  meters  arc  toted 
once  in  two  years.  A  24-liour  service  is  maintained.  The  com- 
pany has  no  lines  outside  the  city  limits  and  has  a  city  contract 
to  light  the  streets  with  2.ooo-cp  arcs  at  $iaa  per  year. 

It  is  significant  that  in  a  city  of  joyooo  inhabitants  the  number 
of  customers  for  central  station  service  is  450^  and  out  of  these 
but  »  ara  for  residence  lighting.  DcepEte  this  inactivity  the 
hiad  has  increaied  wilbln  the  past  year  about  ats  per  eeiiL 

The  oflkcra  of  the  company  are:  W.  Hubbard,  president ; 
S.  Dodd.  secretary-treasurer;  C,  .^  Learned,  manager  and  super- 
intendent; J.  W.  Clark,  chief  engineer,  and  H.  Minkwitz,  chief 
electrieian. 


Digiii^uu  L>y  <^0^ 


ELECTRICAL  WORLD. 


463 


A  ProgreMLve  C«atrttl  Station. 

'\'hi  iljrtlunl  [il('.;:riL  Lii;iii  i  -i^niiiiiy.  'tf  Hartford,  Conn., 
Iia«  ever  been  in  ihc  lorctrom  among  encrgelif  and  progressive 
electric  generating  concerns.  It  was,  perhaps,  the  firsi  cculnil  sta- 
tion 10  aJopt  modern  methods  of  power  iranwniisioii  from  water 
power;  the  first  lo  use  polyphdse  tr.iniANnkm  apparatus ;  the  I'lrj.! 
10  introduce  extcnsivcUr  alicrmtinc-cafvcnt  codwJ  arc  lanpi, 
6»«3fcle  TOtarics,  xaA  the  eoiHtant-curran.  alternating  aie-ligbt 
»yiMm.  It  bas  led  the  way  to  the  adoption  of  the  fttcam-tnrii^ 
generator  »s  a  pan  of  regular  rentril-statioa  eqnipiment.  aiul  nth- 
ercd  ihe  S'ernst  l.inip  into  commerciiil  bjeing.  The  acnmcn  <>{  its 
officer*  has  resuhcd  in  the  Hartford  company  setting  the  central 
stati<in  pace  of  ihis  country,  and  in  the  whole  it  iti;  nt  Ci  ciiii:'  ii m 
there  Ii  not  another  company  en8.iged  m  electric  iigiitiiig  viiiicii 
even  approaches  it  in  aggressiveness  of  management  or  stability 
of  growth-  "Hartfoid,"  said  the  electrical  inspector  at  a  recent 
meeting  of  the  Board  of  Fire  Underwriters.  "Hartford  stands  fir 
in  the  lead  of  any  other  city  in  the  world  tn  the  use  of  el<\-iriciiy 
for  Ui^t  and  power  per  capita.' 

The  company  qperatei  five  atalMMis,  eaicb  of  wbicfa  is  ctnnccted 
ID  the  Pearl  Street  tialioa  Two  of  the  power  plants  are  oper^ 
aicd  by  water  and  are  located  8n  the  Fatmiaglon  Kiver  at  points 
about  3  miles  apart,  one  at  Poqtionoefc  and  the  other  at  Tariff- 
ville.  'I  he  State  Street  station  i*  a  storage-hattery  plant  and  the 
Pearl  Street  station  is  now  used  as  .1  distribution  station.  All 
of  these  -Stations  have  been  dest  rihecl  from  time  to  time  in  these 
columns-  The  Itfili  station  is  locaicil  at  Dutch  Point  on  the 
Connectiitil  River  and  has  only  recently  been  completed.  The 
equipment  here  consists  of  four  steam-turbo-gcr.crators  liaving  a 
combined  rated  capacity  of  6.<xx>  kilowatts.  A  detailed  deacrips- 
tion  of  this  station  will  be  found  on  p^ge  447  of  this  issue 

The  water  power  statioiu  geiterate  te^yde,  two-pliase  currenta, 
at  joo  volts  which  e Jn.f .  is  ueppcd  up  to  10^000  volts,  three-phase, 
SB  oil-cooled  transfonncrs  for  transnnHaR  to  the  Pearl  Street  sta- 
tion, where  it  is  again  transfonnDd  to  1,400  vdia  and  lower  for  the 
votaries,  which  deliver  aao  and  iio-volt  current  to  an  undergroond 

three-wire  system  supplying  iVi'"  n  iin  business  section  of  the  city. 
Two-phase,  to-cycle  current  at  a  potential  of  ^,400  volts  is  dis- 
tnl  .  d  10  Iraf.sfornier  sub-stations  and  ?ul;nr:^  ui  the  city  for 
lighting  and  motor  service.  .\t  the  State  Street  station  the  i.40O-volt 
current  is  transformed  by  rotaries  into  jjo-volt.  direct-current  (o 
feed  either  the  storage  battery  or  the  undergmund  tbrce-wirc  sys- 
tem. At  the  transformer  snb-statiaas  devoted  to  the  supply  of  al- 
tamaluig-cnrTBit  arc  lamps  on  a  aeries  circuit,  the  a,400-volt  cur- 
rent is  passed  through  tsoastant-currextt  transfonoers.  The  statioiis 
are  all  tied  together  ao  that  it  is  poanble  to  eomhiae  the  outputs 
and  give  any  station  any  desired  poHion  of  the  total  scrvioe 
load.  Surplus  energy  from  the  water-power  stations  ii  absorbed 
by  the  storage  battery  in  the  Stitc  Street  station  and  discharged 
into  the  three-wire  ne:vw;r'/.  in -hr  umi.-iI  in  {iMii-  lidi:;  :il;i.'-ii.:ilinK 
and  direct -current  cin-'.u:-.  iiiaiiiUi;^'.].  'In  u"irin;i'.ir:i,:  i-ui 
rent  motors  beittg  umi  60-cycle  nKii  lmnv 

The  price  of  electrical  energy  for  liglninK  ii  :ni.i;i;j  ranges 
from  13  to  10  cents  per  kw-hour,  subject  t<i  ;i  (liscount  of  j  per 
cent  for  payment  within  to  days  from  the  receipt  of  bill,  the 
minimum  rate  beinf  $1  per  month.  No  charge  is  m.ide  for  ineaa- 
descent  lamps  except  ior  the  initial  installatioa  and  for  thoae 
mechanically  broken.  The  oonvany  reiinests  the  ntnm  of  all 
tempt  that  are  below  rated  eandte-powcr,  which  lhay  wMagly 
exchange  for  new  lamps.  The  prioe  of  dectrieal  energy  for 
motor  purposes  ranges  from  6  cents  per  kw-honr  down,  the  mini- 
mum ratt  being  $1  per  month.  For  its  city  arc  lamps  the  com- 
p:iiiy  roLonc-  $70  per  year  and  SiJ'  pvr  year  (■■r  umi  S'M:.'s  m 
Clinic ^cc:'-".  Unips.  Within  the  I'j.ivt  lynn  :.rL;r:-  U\c  price  of  elec- 
liit.il  Clingy  for  lignttng  has  b-.-  'ti  rf  il.H  i  rl  trini  JO  to  16  lo  13 
cents  per  kw-boiir,  and  the  result  of  every  reduction  has  been 
an  increase  in  the  demand  for  aervior,  especially  amonf  smalicf 
consumers. 

In  its  relations  with  its  customers  and  with  the  general  pob* 
He  the  oompaoy  is  particularly  fortunate,  since  it  possesses  dw 
food  wiO  of  both  to  an  unconmiioa  extent,  and  not  without  merit 
«r  reason.  Camphint^  whidi  in  almost  all  companies  are  lodkcd 


after  by  a  complaint  clerk,  arc  in  the  Hartford  Electric  Light 
Company  looked  after  by  an  executive  officer  of  the  company, 
usually  the  secretary,  'ilic  erstwhile  arrogance  of  the  ordinary 
complaint  clerk  thus  gives  place  to  the  diplomacy  of  the  executive 
officer,  who  allows  no  one  to  go  away  with  a  bitter  feelinc 
against  the  company.  Before  the  adoptfon  of  this  method  tff 
treating  complaints  at  fiaitfotd.  tfacse  OSually  averaged  about 
165  monthly.  IIqw  well  the  plan  has  wOflced  may  be  judged  from 
the  fact  that  from  April  to  September  not  a  single  complaint  was 
rei'eived  by  the  company.  Meters  are  tested  every  year,  and  when 
a  dispute  aris<'s  touching  the  accuracy  of  the  company's  meter, 
Ihc  coiiip.-kny  makes  a  special  test  of  the  meter  and  gives  the 
customer  the  exact  tindin)(  111  the  case.  Oftentimes  the  work- 
ing of  a  meter  is  explaii.ed  in  detail  to  a  customer,  a  number 
of  lamps  of  known  current  consumption  being  switched  into 
circuit  and  the  record  taken.  Lights  are  then  switched  in  or  out 
and  the  customer  convinced  of  the  accuraqr  of  the  meter  and 
also  enlightened  on  some  hitherto  nqrsterious  electrical  phe- 
nomenon. Snggesthms  are  made  to  the  cuaiomer  as  to  proper 
use  of  Itgbt,  where  his  lights  ate  loo  large  for  the  acrvier 
required,  and  where  lights  of  smaller  candle-power  might  be 
installed  to  advantage.  This  frankness  on  the  part  of  the  elec- 
tric light  company  is  a  revelation  to  many  customers,  and  docs  not 
lose  its  re,',  .ird. 

In  the  matter  of  meter  re.idings  the  company  has  adopted  a 
plan  ssliiili  Is  woMliy  of  ;,d<iplion  by  other  stations.  The  whole 
tcrritor>  ni  .  ;i  dividcil  into  district*,  and  the  meters  in  a 
certain  di  -.-ia  read  on  the  s.'jmc  date  evety  mooth.  The 
bills  are  mailed  the  next  night  and  10  this  Way  the  company 
mails  bills  every  day  and  not  00  one  day  ol  the  month  as  is  ttStUl. 
The  advantages  of  this  plan  are  many,  A  customer  in  a  district 
has  hia  meter  rend,  aay,  on  the  lofh  of  the  month,  TIm  readiag 
is  tnrtied  in  at  the  office  at  night,  the  cooipaiations  made^  and 
ihe  next  night  the  bill  is  mailed.  The  cnstomer  receives  his  bill 
on  the  morning  of  the  12th,  and  this  is  true  of  cvcrs  customer 
in  that  district-  In  this  way  the  customer  kno.is  t  x.ictly  when 
his  hill  will  armc  -iiuj  in  case  under  discu  -11:1  l.uowt  titat 
his  bill  is  for  electric  «ii<'i|,;y  uwd  fn^m  the  tntii  01  ihi.-  previous 
month  to  the  loih  of  tht  rt.Dmli  -i  win  I1  hi-  r.-ccucs  his  bill. 
Meter  readers  are  also  kept  in  ignorance  of  the  name  of  the  cus- 
tomi  T  IV .hose  meter  they  read,  the  meter  being  designated  by  num- 
ber and  location  only.  Meter  readers  are  alto  changed  about 
so  that  each  man  only  goes  flwr  a  Certain  district  onot  in  so 
often.  By  this  means  any  peraoqal  feeling  between  a  meter 
reader  and  a  CMtomcr  doca  not  find  an  ondet  m  a  bill.  The 
company  realiiet  that  wMte  a  unrng  reading  may  be  easily 
rectified,  its  effect  upon  a  cttitotier  is  not  so  easily  eradicated, 
and  the  plan  has  worked  very  well  since  its  irn  i  i: 

The  use  of  water  power  and  the  economical  itu  th  of  dis- 
Iribulion  hive  ^,l.ici,l  (he  Hartford  Electric  Light  ("■m;>uny  t-^ 
an  e,\ctlli-nt  |i.  .mIkih  ;is  regards  effective  competition  widi  die  n-n 
ciTHiiinv-  [  Ik  r.'iti  fi.:  gas  in  Hartford  has  been  nwdtr.iic  ior 
sonic  years,  being  $1  per  thousand  cubic  feet;  nevertheless,  the 
electric  light  company  has  fought  gas  on  rates  atone  and  in- 
creased its  load  at  ^n  exceptionally  rapid  rale,  During  Ihe  past 
year  its  increase  in  output  wsf  fauaadescent  lamps,  Sj6 

Ncrmt  lamps,  1,746  "Meridian"  lamps,  itt  are  lamp*  and  m 
hp  m  motori.  Li  iSps  the  number  of  arc  lamps  of  all  hinds  con- 
nected was  9]^  and  the  number  of  incandescent  lamps  7,070.  In 
19OS  the  toUl  record  for  the  year  was  as  follows:  121.333  incan- 
descent tamps  2,876  N'fTiot  I.imps,  4.570  "Meridian"  lam;>.s,  j.oji 
arc  lamps  and  Si5St>  lu-  in  motors.  In  connection  with  this  it 
should  be  stated  that  i<>>piil  iti  m  of  Hartford  is  about  fQiOOO 
and  that  gas  competition  has  been  very  keen. 

Tlic  company  finds  little  difficulty  in  vanquishing  the  gas  "arc" 
with  the  Nernst  lamp,  the  usual  method  being  to  place  a  Nernst 
lamp  among  a  lot  of  gas  "arc"  lamps  that  have  been  put  up,  |b« 
service  for  the  Nernst  lamp  being  gnarantecd  to  Ihe  user  fo  be 
as  cheap  as  gas.  The  result  is  that  the  gas  ares  gradually  di» 
appear.  The  company  has  recently  ordered  a  number  of  flam' 
lug  are  lamps  with  which  it  expects  to  play  havoc  among  the  g»% 
ares.  The  company  haa  also  conducted  a  series  of  experinirnts  .n 
electric  cooking  and  Other  household  utensils,  and  as  a  result 
o{  these  experiments,  has  aimcsled  intprovemcnts  to  Ihe  mann- 
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factmcn  of  tiiia  awantni.  wbewby  it  is  eii»Mt«d  lo  nnmve  .  p.  m.  to  midalgbt  In  the  ytnt  The  foNfraraf  6nndil  Matc- 

tliia  apparalu  from  tlie  dm  oi  expensive  Inxniies  to  that  ol  aem  for  1903  was  sqiplied  fay  the  inaa««er: 

practical  alilily.  The  company  contemplstes  in  the  near  future  roiuia 

starting  an  effective  electric  cooking  campaign  with  apparatus  u&-  QMMMniil  IliiUlif  "'JT'I'II^!"'!"!"!'*"^... 

ing  a  minimnni  antonnt  of  current.    It  expects  to  build  a  large  Cu-t^  fir  mi  

•  'ttK'c  buii'Jiiig  't'.  \hc  next  ycrar  or  t',\u  :n  'i\h;Lh  will  be  nia:iitained  TMlfMlljMj  •••••••••  >«.><.4.tM7l 

a  l.iiKr  anil  coiiHiri-hrrf-sivc  shi:-w  rconi.     At  vurvait  the  COm-  vOtfinnf  ujinilit  

p.ir.v        now,  nor  <locs  it  innke  Jny  prc'rn'.?  a*,  any  advcrtit-  SurpUi»    tuo 

iiig  aside  frotn  a  satisfi«4  customer  and  the  daily  pre»8.  No  allowance  was  made  for  interest  and  depreciation,  which  at 

The  company  lights  Hartford,  East  Hartford,  Tariflville,  West  lo  per  cent  on  an  investment  of  $16,500  would  be  $l/Ssa  Add- 

Hartford,  Wetliergfiilil  ;ind  Windsor.  The  officers  srt      fol>  ing  this  to  the  fi,soo  dntrged  to  tlie  village  for  lighting  it 

lows:  A.  c.  Dunhaiii,  prc^it^icnt;  S.  6.  Dunham,  vici-  tirisLjeiil;  aiglM  be  conddered  that  the  aB lanva  Mil  tfie  villaie  Ml  inonli* 

C  C  Coolc  sccreory;  D.  N.  Bnatf,  treamcr;  9.  M.  Vaic,  gmf  aate  aum.  But  the  vHlage  fadieta  fealinc  Oat  they  are  only 

chasing  agent;  It  W.  MKm,  NMunfer:  E.  P,  Lawton,  aupcrio-  paying  ahoitt  50  per  cent  n»re  than  Ocr  fennerly  paid  for  the 

tendcm;  P.  It  Wilbiahain,  chief  engineer ;  F.  _W.  Praiee,  chief  wUf  r  works  service  alone^  and  considering  the  excellence  of  the 

electridan»  and  W.  L.  Robfa>  connilting  engineer.  Itgltiing  service  and  the  eoovenience  to  the  people,  are  well  »at- 

.  _             ,         ■  iifted  with  the  arrangement 

The  Milan,  O.,  MuiuciimI  Pknt  ^  T~  ' 

...^  A  Lilliput  Central  btaiion. 

The  village  of  Milan.  Ohio,  Oebirtl^aioe  of  Thoons  A.  Edison, 

has  a  municipal  lighting  plant  which,  viewed  from  the  sundpoint  'The  qoeadon  hu  often  been  asked— what  ia  the  mbiiamm  aiae 

of  the  village  authorities,  is  considered  n  profitable  investment,  of  town  that  will  support  a  lighting  plant>  That  there  are  thou- 

although  to  a  pnvute  c:ofl">i.iiioii  it  nuKlit  be  nmsiiteri  il  tin  re-  sands  of  small  villages  rr  ;;;inilcts  all  over  the  country  Ahrre 

verse.   The  village  (■.a'i  .1  poimlaMoti  et  .itjoin  S'XX    rwfiity  years  an  enterprising  man  coiild  if.^kc  a  f;nr  living  by  operating  a 

aKi'  't  iii^.tailc:!  a  \v:Act  work?  '.y>t(!iti  crnsi-.tiiig  oi  lialf  a  nvA':  bniall  lightmp  jjlaiit  is  ihowii  by  t;-.r  i  u-tory  <ji  tlit;  Burton,  O., 

oi  mains  supplied  by  a  mulion-gailon  tandem  compound  pumping  centra;  station.    lUirtnn  is  a  pietiy  little  village  01  700  popula- 

engine,  which  even  at  present  is  about  three  times  the  pumping  i:i->n  lcc;i'-e(l  in  the  lully  d.^tn  i  of  the  Western  Reserve,  about  jo 

capacity  rc^juired  for  the  service.  The  pump  nm»  from       >-ni.  mite&  from  Cleveland.    This  is  a  dairy  farming  country,  the 

to  y.30  p^m.  and  requires  the  servjees  of  but  one  nan.  The  town  town  is  an  old  one,  there  Is  little  or  no  manufacturing;  and  the 

received  a  imall  revenue  from  water  cuatanefit  hut  a  great  people  are  fairly  proeperooi. 

benefit  ia  bom  the  fire  proltodm  which  ha»  eut  the'insnnnce  The  history  of  the  pbmt  dates  hade  nearly  ten  years  when 

ratca  down  eonsldetably.   Emdlcnt  aofl  water  w^  dfataiaed  Mr.  Eari  C  Bliss  left  ^  village  to  enter  the  electrical  «gi- 

fiom  a  flOwfaig  spring  around  wUeh  a  wdl  was  built  The  orig-  nccrhiji  eourae  at  Case  School  in  Qevdand.  After  two  yeaia 

inal  investment  was  about  lioyooo.  he  waa  t/USgtA  tn  leave  school  and  go  to  work.  Hi-  H'-^m  abont 

Several  years  ago  Ft  was  decided  to  install  munir-ip il  Itubiinf;  a  year  fn  the  machine  shop  of  a  prominent  eng;r;'>ering  con- 

arid  the  pumpir.g  stn'iijii  \va5  i.-nlarged  y.iiiK'wIiat,  ;iiiolhi-r  boiler  cern  arcl  during  that  time  he  savcii  abo'at  $1-5     With  this  e.ipi- 

installed  together  Hilh  an  rtii;ine  art!  >;!ii<-i isli  r.  th.c  outhiy  being  tal  he  went  back  to  his  home  and  made  a  |irnpi>sition  to  the 

abo'.;'.  S'j.ji.j  :nr  !hi:  entire  iiis1;,llaticii,  iiu-liidirij:  wire-,  and  lamp?  v-llagc  fathers  to  light  the  town.     With  c nn=,:derable  scepticism 

There  arc  tv.n  too-hp  Erie  boilers,  a  Ss-lip  N'oje  engine  and  a  ihcy  gave  hira  a  franchise  and  a  contract  for  one  arc  lamp  in  the 

6o-kw,  ^injjle  [>hase,  ijj-rycle,  l,loo-volt  Warren  generator.  There  center  of  the  public  square.   His  first  investment  was  for  an  old 

are  sB  Adama-Bagnall  iio-volt  multiple  arc  lamps  in  the  village,  traction  combined  engine  and  boiler,  a  small  second-hand  gen- 

practically  every  street  intersection  having  a  lamp.    The  lamps  erator,  some  wire  and  a  few  lamps.    His  plant  he  set  up  in  the 

are  ran  on  n  moonlight  schedule  from  dark  to  la  midnight,  and  basement  of  an  old  building  in  the  heart  of  the  town.  Gndua)|)C 

from  s       M  daylight.  There  is  no  day  drcnit  he  secnred  new  boilness  and  fanpioved  his  plant  At  present 

-One  factory,  all  the  stoces  and  ahoni  half  the  houses  an  lllu-  outfit  eooaials  of  a  so-hp  Erie  boiler,  a  so-hp  Erie  engine,  one 

minaled,  there  being  no  gas  m  the  town.  Residences  are  metered  lO-kw  Akrao,  one  15-kw  Peeiteia  and  one  7K-kw  Westinghoose 

«'bile  for  places  of  business  there  is  a  flat  rate  of  SO  cents  per  generator,  all  belted  and  generating  direct-current  at  125  volts, 

month  per  lamp  for  five  lamps  and  40  cents  for  additional  lamps.  Mr.  Bliss  did  all  his  own  work  of  setting  up  the  machinery. 

So  power  is  supplied    1  he  pf^ak  of  the  incandescent  load  is  about  wiring  the  b^ril  lini;,  btiilt  his  own  switchboard,  equipping  it 

15  anlfMTcs.    One  boiler  hanil!e=  the  uork  nicely  and  each  i?  oper-  «illi  Norton  ;:i-.|rii:rii nrs  Imilt  3  hoi'er  feed-pump,  heater,  etc. 

atcd  on  altcrn.itc  months.    Fuel  co::t;  $^.30  jir  tm  didu  eicd  and  ^fe  ■\rt;iu-.  du:  iiitir^-  Ijiiv'-e--   'villioit   assi.stance,  fires  the 

about  I'.j  torn  per  d.iy  are  used  during  the  winter.   It  is  ciaime<l  Imiltr,  siiing.s  liie  wires,  wires  biiiidiiiiij,  trims  .ind  repairs  lamps, 

that  the  quality  of  the  arc  lighting  is  excellent :  an  expert  who  re-  keeps  the  books  and  collecia  the  bills.   Once  a  year  for  ten  days 

ccntly  made  te.^ts  in  this  part  of  the  state  read  a  certain  type  124  he  hires  a  substitute  to  rtin  the  plant  while  he  takes  a  vacation, 

ft.  from  the  lamp,  or  14  h,  farther  than  in  the  case  of  any  similar  hut  the  balance  of  the  year  he  is  on  duty  about  14  hours  a  day. 

service  in  this  district.  He  now  owns  the  building  where  the  plant  is  kieated,  has  paid 

For  a  time  (he  retnms  from  the  lighting  phint  were  not  very  for  all  his  outfit  and  hu  a  home  nearly  paid  fbr,  all  out  of  hia 

saiisfacMty,  hut  iim  pteaent  admhiiitralhm  instituted  eeonomies  eamhiga  of  the  plaitt.  Of  course,  with  some  asiistanee  he  might 

that  have  made  a  decided  improvement.  Current  for  residence  have  time  to  engage  in  other  husineie,  hot  he  prefers  to  devolt 

and  c'<::i:n'  rci.:!     rvi'  e  was  rai<.ed  from  8  to  lo  cents  p«r  kw-  his  entire  time  to  keeping  his  qrttem  in  fiiSt-dasa  condition  and 

hour,  and  a;  the  sasne  time  the  numkMfr  of  cti'loincrs  was  increased  improving  his  business. 

by  s./i  itati  ti  The  charge  to  the  village  for  arc  lighting  was  M  present  the  toad  consists  of  two  arc  lamps  at  $60  per  year, 

increa.ifd  Irom  S700  to  $l..!;no  or  $5.Ti.)  per  lamp.    'ITic  practice  54  incandescent  street  lamps  at  $6  per  ye^ir  and  four  commercial 

of  selling  ..upplics  and  wiring  houses  has  been  dispensed  with.  arcs  at  $60.    All  the  stores,  the  town  li  1  1    ■■Lvcral  churches 

Formerly  fhi<  was  done  at  cost  and  there  were  many  leaks.  The  and  about  50  residences  are  illuminated  by  incandescents.  For- 

office  of  superintendent  was  dispensed  with.    The  village  clerk,  nierly  all  lights  were  on  a  flat  rate,  but  the  first  of  this  year 

Mr.  F,  A.  Roberts,  is  manager  and  attends  to  the  business,  de-  Mr.  bliss  adopted  a  meter  rate  of  15  cents  per  lew-hour  for 

voting  only  part  of  his  thne  to  it  Only  two  men  are  cmpbyed  residences  and  to  cents  for  ciwrchca  and  places  of  husinesa. 

en  the  syalem,  One  engineer  works  14  howSk  tnm  5  a.  ro.,  o^  This  has  cut  out  considerable  waste  and  hiereased  Us  income 

rraling  the  plant  and  attending  to  msidc  repab  work,  wmdmg  proporlkmately.  The  announcement  of  the  change  in  policy  waa 

i  >>ih,  etc.  The  xttier  man  goes  on  at  noon  and  works  nmil  12  made  on  die  hade  of  a  handsome  calendar  at  the  first  of  the 

niidiiighi.  spending  the  aftemom  in  Outside  woik,  and  from  7  year  and  circulated  lo  all  the  townspeople,  attracting  considcraUe 
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allention.  He  uses  an  dectiolytie  meter  nambcturcd  bjr  tfw 

H«Iii>s  Company,  Philadelphia,  a  simple  and  inexpen»ivc  device 
which  has  proven  very  satisfactory.  Meters  are  initailed  on  pay- 
mi.-iit  of  $10  which  is  returned  when  the  meten  are  returned 
in  good  conditioti.  H  tucd  le«}  than  one  year,  $1  U  deducted 
fram  the  Kfiind.  ** 


Findlay,  O.,  Lighting  and  Steam  Heating  Plant 

A  rmmhiT  of  lit;litiiiK  i  :  ini|i,-| il its  in  Ohio  ari:  npcr;i:iti^;  }lot 
wascr  or  itcjin  1um1:ii>:  yl.uits  ii;  connection  with  their  stations 
and  in  the  m.^  onty  (  !'  i  i^cs  rhis  is  proving  a  considerable  smiice 
of  revenue  with. but  little  atii'.ii-unal  operating  expense. 

An  interesting  combinatif  11  of  :'(i:s  character  is  conducted  at 
Findlay,  Ohio,  by  the  Toledo,  Bowling  Greeti  &  Southern  Trac- 
liaa  Companj,  which  several  yeari  ago  .-ib^orbed  the  local  street 
railway  •jnteai  and  the  Hancock  Light  4  Power  Company.  Up 
to  vcty  racendy  fha  nahmg  aad  li^lnig 
fram  aqiaiate  flanta.  A  jrcar  or  m  ago  Ibe 
IMrtion  of  Die  ijFttem  was  extended  and  H  wai  decided  to  erect 
a  targe  central  power  station  to  take  care  of  all  of  the  railway 
system,  displacing  several  small  scattered  plants,  and  at  the  same 
time  take  circ  of  the  I0c.1l  lightir.s  ]o^4-  I.^irc  units  were  pro- 
vided to  take  care  of  both  classes  of  service,  :>n€l  provisiem  was 
inade  in  the  plir.s  for  a  hot  uiter  heating  system. 

The  new  station  is  in  the  iicart  oi  the  business  district  of  Find- 
lay,  a  city  of  35,000  inhabitants.  Boiler  feed  and  oondeniinc 
water  is  pumped  from  the  Blanchard  River,  a  dtataooe  of  tfiOO 
ft,  tfarontfa  a  16-in.  main.  The  main  generating  nnit*  tie  two 
i^Da»lnr,  revolving-field,  Genaial  Electric  altematoia,  pn^adqg 
9S<yde,  jBo^t,  thrae>plttie  cnnrent,  driven  hy  f4"yTT|1M" 
lle^Meib-SeynMHir  cniH-COmpOund  condensing  «qgine$,  Eac- 
dting  enrrent  Is  fumlslied  by  50-kw,  las-volt,  dlrtct-rarrent  gen- 
erators belted  to  the  fiy  v.fie.-ls  of  the  'arpc  engine';.  T'r.crc  an- 
six  250-hp  Aultmati-Taylof  water  tube  b'jileri  Jesigncd  for  230 
lbs.  steam  pressure,  and  fired  by  Jones  ii:iccrfce<l  -tol-;crs  Forced 
draft  is  supplied  by  two  15-fL  fans,  wliich  operate  m  connection 
with  a  Green  fnel  eccii umizer  plant.  Fuel  is  delivered  into  i.hr 
building  by  a  traveling  hoist  with  clam  shell  bucket  which  takes 
coal  from  the  cars  and  dumps  it  into  overhead  bins. 

In  the  old  plant,  which  immediately  adjoint  the  new  one,  the 
enginca  were  noa-condenstng  and  the  csdianst  sieam  wat  wed 
to  heat  the  water  for  ike  heating  qritenL  In  ihe  new  plant  it  was 
deairaUe  10  operate  ooodtniHig  and  ia  wder  to  dtipcnse  with  ad- 
ditional heaters  for  the  heating  system  it  was  dedded  to  use 
th*  condenser  discharge  for  this  purpose,  Wheeler  surface  eon- 
iteii-'-fi s  hraui^^  '•'\  f:.  of  surface,  cotiiiil^TJih^y  larger  than 
wotild  !m;  necessary  ini  It'r  ordinary  conditioi;-;.  -.vere  placed  under 
each  engine.  The  cotclcn-.prs  have  t'.vj  iiileS  .irul  twn  nntlits 
and  are  divided  into  four  sceti  arid  the  various  mains  have 
manifold  valves  for  varying  the  int.ike  and  discharge  in  the  four 
sections.  During  cold  weather  the  larger  portion  of  the  discharge 
passes  out  through  one  of  the  upper  sections,  and  after  passing 
thcongh  the  heating  cyitem,  retonia  in  a  cooled  condition  and 
enters  at  Ac  'wm^tmUnf  lower  ledioo  and  b  nied  over  again. 
CoiM  water  Iron  the  river  intahe  enters  at  the  bottom  of  die  other 
half  and  11  ditdwiged  to  the  sewer  at  the  oorrcspondnig  apper 
section.  By  decreasing  the  amount  of  cold  water  admitted  to  the 
condenser  from  the  river  intake,  the  temperature  of  the  hot 
water  »y?tcm  i^  increased.  The  maximum  temperature  which 
it  I'  possible  to  obtain  from  thf  di'chsree  water  is  170°,  and  the 
dro;j  ill  the  Ur'.es  i-i  .iffnnt  10°.  It  i=,  01  course,  impossible  to 
obtain  the  highest  vacuum  witJi  water  at  this  temperature,  but  it 
is  figured  thai  the  loss  in  efficiency  is  more  than  compensated  for 
by  the  extra  revenue  derived  from  the  heating  system,  which  is 
eonsidcred  to  have  a  great  advantage  over  the  old  scheme  when 
the  exhaust  heat  was  wasted  for  more  than  half  the  year.  It 
also  serves  to  balance  the  load  the  year  around  becatue  the  system 
has  the  peculiarity  of  having  a  lighter  load  for  both  lighting  and 
railway  service  during  the  winter  months  Oian  tn  the  Summer. 
This  is  accounlcii  for  by  the  heavy  summer  traffic  and  more  fre- 
quent service  on  the  intcrurban  lines  and  by  reason  of  the  fact 


that  a  great  deal  of  natural  gas  it  used  in  Fmdby.  Uaiqr  peo|ile 

use  this  for  illuminating  m  winter  as  it  helps  heat  the  hOMSes  and 

in  summer  they  use  electric  lights,  which  are  cooler. 

In  regulating  the  r.eatjng  system  the  power  house  cDsn'cc  Ob- 
serves the  outside  atmosphere  and  brings  the  vacuum  to  a  certain 
point  by  varying  the  suppiy  of  cold  water  to  the  condenser.  By 
a  table  which  has  been  figured  out,  an  outside  atmosphere  of,  say, 
20%  calls  for  a  vacuum  of  21  in.  to  give  a  temperature  of  165* 
to  the  outgoing  condenser  discharge.  'Ilie  table  is  shown  here- 
with : 

Tcap,  si  Air.  Tcaip,  ef  Wain.  lat.  Vac. 

ea  ise' 
10  >]• 
40 
f 


■  |S 

ISO 
1 70 

>r.i 

I  go 

190 


.s'ft 

u 
ai 

11 

16 


— S  190  0 

When  it  it  necesiary  to  laisc  the  temperature  of  the  water 
aboipe  170*  additiaaal  hot^  water  it  supplied  by  hfiqg  a  boiler  hi 
the  oM  plant,  which  hat  been  retained,  and  the  water  is  passed 

direcily  through  thi-:.  The  circulation  uf  the  hot  water  ii  taken 
care  uf  by  Li  pair  ui  14  by  [j  liy  IS  Lai  J  law-Dunn -Gordon  pumps 
in  the  old  boiler  room 

The  hot  water  system  is  known  as  the  Yar:.;io  sy.'.leni,  con- 
MMiiig  of  J-:;!|;c:i;e  pipe',  r;niKiiig  frnrii  10  in,  to  4  hi   in  d:.'.nicter. 

The  system  covers  something  over  four  square  miles  with  a 
maxifflUffl  distance  from  the  station  of  i<A  miles,  and  serves  all 
the  btisiness  section  and  a  considerable  part  of  the  residence 
district.  The  mains  are  laid  side  by  side  in  cypress  boxes,  the 
casings  being  filled  with  oiled  shavings  and  covered  inside  and 
ont  with  tarred  paper.  Beocedi  the  box  Is  «  drain  pipe.  Haute* 
and  buildings  are  heated  at  a  flat  rate  based  on  IS  cents  per 
sq.  ft.  of  radiation;  in  determining  the  radiation  atlowanetf  is 
r:;.i:1e  for  Storm  dnor;,  vestibules,  weather  ^tri;-^  a-..!  other  pro- 
tections. Bills  arc  j)2jijjle  as  follows;  5  per  ten:.  Octoi«:r  I, 
IS  per  cent  November  1.  20  per  cent  December  i,  20  per  cent 
Taniiary  i.  20  prr  cent  February  1,  15  per  cent  Marrh  f  The 
contract  pro\ides  tor  a  temperature  of  70°,  water  to  enter  the 
building  at  140"  when  the  weather  is  freezing  and  to  be  raise4 
I*  with  each  1*  drop  of  tempcratute.  There  is  a  thermostat  on 
each  house  line  arranged  to  be  cut  on  or  off  at  any  temperature 
In  asdmathy  t^latlatt  the  company  makes  a  libeial  allowance 
over  what  it  actually  rai|ulred,  which  it  a  protection  agi^tt  eoa> 
plaiala  and  enables  it  to  tae  a  lower  temperature  of  water  thaa 
is  called  for  in  the  schedule.  The  original  iirtnV  ition  coat  about 
$40,000.  The  receipts  from  the  system  dtning  t\u-  present  season 
will  be  about  $io.<xio  It  :^  -taieij  th.ii  ;tie  -schi'trie  ttsed  under 
liormiJ  conditions  foir,  s;iy,  three  months  in  the  ;.ear,  effects  a 
saving  of  $30  per  day  over  what  would  b<>  lerinired  to  hi'a:  the 
water  direct  from  a  boiler.  1  he  new  scheme  is  coiisjdereii  very 
satisfactory  and  this  branch  of  the  business  is  increasing  rapidly. 
The  average  electrical  daily  output  abaiit  20,000  kw-hours, 
of  which  about  5,000  kw-hours  are  use  1  :n  the  lighting  service. 
The  current  for  lighting  is  passed  through  two  frequency  changert 
;  of  3304nr,  as^cyde*  SfO-w^  (hreerphase  qrndinmout 
di>oeb«ommted  to  goo-lcw,  fio^erde,  thrse-^hate  gen* 
erators.  The  voltage  of  s8i»  is  railed  to  1,15a  voitt  for  the  In- 
candescent circuits  and  to  5.000  volts  for  the  dty  lighting,  diil 
latter  current  passing  through  five  so-light  air-cooled  "tub"  trans- 
formers. The  compar.y  ha5  the  city  ligh-ing  contract  and  operates 
196  street  arcs  of  the  General  Electric  scries  arc  type,  using  6.6 
amp.  at  72  volts,  arranged  in  four  circ  it-  The  rate  is  J'kj.SO 
all-night,  cvery-night  schedule.  In  addition  there  are  about  70 
arcs  in  stores  and  other  places.  The  incandescent  lighting  is  on 
the  three-phase,  three-wire,  iio-^-olt  system  and  the  company  sup* 
plies  several  hundred  hortfr-power  of  motors,  some  of  them  being 
of  the  ahemating-eurrent  type  00  the  lighting  circuit  and  others 
Stt^^vtUt,  direet-cnrfcnt  molon  on  the  railway  cfrcuits^  Rcsi- 
denecs  ere  supplied  at  to  cents  per  huMwur,  business  places  at 
8  cents  and  power  at  7  cents,  wilh  discomits  of  s  per  cent  for 
ash  before  th<r  toth  of  the  month,  and  for  quantity  up  to  30 
per  cent.  All  flat  rate  service  has  been  discontinued  and  every- 
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tliuig  Si  now  iiicictid.  The  grouping  of  transj'ormeri*  is  now 
being  carried  out  as  rapidly  Ai  posiiible.  Store  and  sign  lighting 
bu  been  piuhed  with  success  and  a  number  of  time  switches 
are  in  ate. 

Owing  to  the  presence  in  this  district  of  in  ample  tapply  of  a 
vety  gotxi  quality  of  natural  gas  which  is  sold  at  as  cents  per 

thousand  cubic  fett,  it  is  difficult  tu  develop  the  house  lighlitiK 
business,  but  the  arguments  of  superior  cleanliness.  healihfuhie$> 
and  eonvetiiencc  of  the  electric  light  frequently  win  them  recog- 
nition, cipecialty  among  the  better  class  of  people.  As  stated, 
nwny  people  use  electricity  in  summer  and  gas  in  winker.  Tlie 
accomp.-inying  t.ible  shows  the  c.-irnings  of  the  varions  branches 
of  the  comp.my's  business  for  the  past  year; 

Intrrurluiii  railway  $312,170 

'  railway   j6,9Jt 

■    tji>^ 

Sjor.sw" 

Until  recently  the  company  did  all  of  its  own  installation  work, 
both  in  the  lighiirg  and  hr.iting  lines,  but  recently  it  has  tttfoed 
th'n  work  over  to  construction  companies  foimed  hy  former 

employees. 


High  £ffici«ncy  Small  Carhoa  Arc  Lamps 
in  Chicago. 


Tin-  rhi.  itro  F.dison  Company,  as  before  imled  in  these  columns, 
has  adcjptcci  smaller  carbons  than  those  commonly  in  nse  for  its 
direct-current  arc  l.imps.  chereby  securing  a  marked  increase  in 
the  amount  of  light  obtained  with  a  given  consumption  of  energy 
as  wdl  as  a  whiter  light.  The  light  is  also  modi  more  steady 
than  with  larger  carbons  because  the  arc  cannot  wander.  The 
sire  carbon  adopted  is  5/16  in.  On  a  j.s-amp.  lamp  the  use  of 
5  I'j-iii.  carbons  a-  1 1 'niiL-rri!  lu  tlu-  i-sual  Vj-in.  carbons,  gives 
a  cousumption  of  3.2  v.-alts  per  caitdte,  as  against  54  watts  with 
the  !  j-in.  carboRS  or  an  increase  of  50  per  cent  in  light  These 
5/16-in.  carbons  can  now  be  obtained  from  American  manufac- 
turers. It  is  necessary  to  change  (he  lamps  slightly  to  use  the 
smaller  carbons  and  this  t=.  done  in  the  compaiu '^  it  )i  i  r  'Irpart- 
mcnt.  The  G.-I.  arc  lamp  is  used.  The  gain  in  sUaiUiitM.s  and 
efficiency  is  found  to  be  of  much  importance,  cspeeially  in  meet- 
ing the  competition  of  gas  arc  lamps.  The  company  is  now  ob- 
uining  a  life  of  about  100  hours  fiom  the  s/i6-in.  carbons. 
Smaller  carbons  do  not  blacken  the  inner  globes  in  a  given  num- 
ber of  hours  of  burning  as  much  as  do  (he  larger  carbons.  With 
large  ciiln.n?  in  use  it  was  necessoi-y  iMrinerly  in  order  to 
iteeure  good  cflkicncy  to  clean  the  inner  globes  everj-  70  hours, 
or  once  between  each  trimming.  It  is  now  utmecessary  to  clean 
between  trimmings.  The  increase  of  efficiency  by  the  use  of 
smaller  carbons  as  well  as  the  greater  steadiness  and  improved 
color  of  the  light  due  to  the  fact  that  there  is  not  such  a  pre- 
ponderance of  vio\et  ray*  are  matter  upon  which  lalioratory  tests 
are  hardly  necessary  as  they  a-i  ;i:i]i:iri  nt  .  vn:  tho  ca-f.al 
observer.  ■  Before  5/16-in.  carbons  were  niude  the  company's 
standard,  the  matter  was  exhaustively  tested  by  Mr.  George  N. 
.Eastman,  of  that  company's  testing  department,  and  the  tests 
have  been  referred  to  a  ninnber  of  limes  in  these  cottunns.  (See 
issue  of  .Xpril  8,  igo5.  page  f>70.  and  April  15,  1905,  page  7*2.) 
Some  altcmattng-ctirrcnt  arc  lamps  have  also  l>ccii  equipped  and 
put  in  service  with  5/if')-in.  carbons  with  great  improvements  m 
tiK  iliuminaliun,  although  no  laboratory  tests  on  alterrtating- 
current  lamps  with  these  carbons  Inve  yet  been  made  puSlic. 


Cable  splicing. 


In  a  paper  rlc^cribing  the  underground  construetioo  as  used  in 
an  electric  lighiirg  and  power  system  at  La  Crosse,  Wis.,  which 
was  read  by  Mr.  W.  D.  Burford  before  the  Northwestern  Elec- 
trical .Nssociation  at  ChicaKf*  Miiicb  valuable  information  was  giv- 
en conccrniuR  ihc  splicing  •<!  rlcctnc  cables  for  supplying  power 
to  lamps  and  motfjrs. 

Preparatory  to  splicing  the  cable,  it  is  first  carefully  trained 


around  the  wall  of  the  manhole  in  such  a  manner  as  to  occupy 
as  little  space  li<  [!■  i-.s.Ij1.'  The  ends  ot  tin:  cabk'  .ire  then  sawed 
off  in  such  a  manner  thai  the  two  ends  meet,  1  he  sheath  i»  re- 
moved for  a  distance  of  15  in.,  8  in.  from  one  end  and  7  in.  fraiB 
the  other.  A  lead  qdinder  t8  in.  long  and  3  in.  in  diameter 
with  ji/r5-in,  wall  is  then  slipped  Over  One  end  of  the  cable  and 
li-ak  out  I'*  ihf  wri>,  TI:o  (li.inictcr  of  this  cylinder,  of  cutir-e, 
is  governed  by  the  sue  of  the  cable.  The  dimensions  given  alxjve 
are  for  a  I00,00O-c.m.  splice.  Paper  lubes  of  sufficient  diameter 
to  lit  closely  over  the  conductors  are  now  slipped  over  each  con- 
ductor, on  the  ^in.  end,  and  a  large  paper  cylinder  of  taffideBt 
diameter  to  contain  these  three  paper  tubes  ia  slipped  over  tfie 
whole  cable,  and  hack  out  of  the  way. 

Till  III \i  i|.<  r.ition  after  slipping  ili<  -i;  i)>ii"  t  ti;!).-  ,  u\  rr  the 
conductors  is  the  removal  of  I'j  in.  of  the  paper  insulation  tiom 
the  end  of  each  conductor.  The  conductors  arc  then  joined  to- 
gether by  slotted  copper  cylinders  zYi  in.  in  length  and  of  a  suffi- 
cient diameter  to  fit  snugly  over  tiie  conductors.  These  connec- 
|nr>  .ire  carefully  sweater!  will:  nu^i-i!  tin  pmirr.!  frr.m  a  ^.ull'-, 
;Ui  surplus  tin  is  wiped  oft',  particular  iran;  bcuig  Uicd  lo  prevent 
ihe  formation  of  any  teals  or  needlo.  'I  he  joint  is  then  allowed 
tu  cool  and  is  painted  with  a  hot  solution  of  No.  1  Minerallac. 
and  is  served  with  sufficient  Empire  tape  to  fill  up  the  joints  to  * 
level  with  the  adjoining  paper  insulation.  After  taptng  the  joints, 
the  paper  tubes  are  slipped  over  the  joints,  and  the  large  paper 
belt  is  slipped  ever  the  entire  work  binding  the  three  paper  tubes 
firmly  together  and  serving  to  doubly  insulate  the  connections 
from  the  lead  sheath  and  secure  the  work  against  accidental 
slipping  of  the  inner  tubes.  The  large  lead  <;yiinder,  previous^ 
mentioned,  is  now  slipped  over  the  completed  splice,  the  ends  are 
dressed  down  to  a  close  fit  on  the  lead  sheath  of  the  cable  and  a 
regular  plumber's  joint  is  wiped  on  cither  end.  Two  cuts  are 
now  made  at  right  angles  to  each  other  on  the  top  side  of  the 
lead  cylinder  and  about  six  inches  from  one  end  which  allows  oi 
turning  up  a  lip  of  lead.  This  opens  a  hole  in  the  sleeve  throiigl| 
which  the  splice  is  completely  filled  with  No.  2  Minerallac  or 
high  grade  paraffine.  The  splice  is  allowed  to  cool,  then  refilted 

unti!  .nil  .i:r  is  expelled.  The  lip  i=  Iiritiiiiiere.J  dov.n  flusli  ,ind 
securely  sealed  with  a  soldering  iron,  1  Jiij.  tonipletci  the  sphcc 
which  is  suspended  on  the  wall  of  the  manhole  from  suitable 
cable  supporu  which  are  driven  into  holes  drilled  in  the  brick 
wall  of  the  manhole  and  pingied  with  wooden  pliigt. 

The  making  of  branch  or  tap  splices  is  a  ranch  more  difficult 
matter  requiring  greater  skill  on  the  part  of  the  splicer.  No  paper 
tubes  are  used  in  these  splices.  The  ins;il,-itii);i  beinij  sccun-d 
by  the  use  of  Empire  tape.  .\  special  copper  connector  is  used, 
formed  in  such  a  maimer  as  to  accommodate  the  three  or  four 
conductors  as  the  case  may  be.  These  joints  are  naade  itp  in 
such  a  manner  as  to  be  staggered  at  intervals  of  three  inches 
apart  along  the  splice,  This  prevents  the  sp!ii:e  hi  .  ..in-np  t  -o 
bulky  and  also  insures  a  higher  insulation,  (kcat  circ  must  be 
use'l  jii  m.-ikiiiM:  l^i"tli  kii'.,:ls  <,f  ^pl..r^  nut  to  bend  the  individual 
coiidutiors  abruptly  as  there  is  considerable  danger  of  weakening 
the  paper  insulation  at  the  point  where  the  lead  sheath  ia  TV- 
moved.  In  branch  splices  the  joints  are  wiped  in  the  same  man- 
ner as  previously  described,  excepting  ihat  the  j^int  wiped  at 
one  end  is  triiiu  1  .1  "Y"  joint. 

The  upper  Hid  01  ,1  lateral  cable  is  equipped  with  a  lii^.  li.Trsjc 
hell  somriinics  termed  a  pot  head.  The  purpose  of  ilii,  ;|is- 
chargc  bell  is  to  seal  the  end  of  the  cable  bermeticaliy  and  bring 
the  conductors  out  in  a  manner  oonveniem  for  connections  to 
the  primary  service  boxes.  This  head  is  in  three  pans,  the  base 
being  of  cast  brass  4  -  i  in.  in  diameter  with  a  hole  in  the  lower 
eiiil  threaded  in  such  a  manner  as  M  ti[;ik'  a  tight  fit  on  the 
cable.  .After  the  cable  is  properly  mm  mlo  position  five  inchtt 
of  Ihe  she;ith  is  removed.  This  bras?  casting  i*  d^lped  dOWn 
over  the  cable  with  the  large  end  up.  It  is  then  screwed  down  on 
the  lead  sheath,  the  threads  cutting  their  way  into  the  lead  for  a 
distance  of  ;(li'iiit  '  j  in.  along  the  slicath.  This  makes  an  air-tight 
foniiectii>n  and  doe^  aw.iy  with  the  necessity  of  a  wipoii  joint 
at  this  point.  Tlie  three  eoiuiiieti .rs  are  now  bared  fur  .i  djctance 
"f  I'  .  Ill,  and  are  spliced  to  heavy  rubber-covered  braided  wire 
'  f  sufficient  length  to  reach  the  primary  service  boxes. 

The  joints  bciwecn  these  rubber  covered  wires  and  the  cable 
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conductors  are  spliced  in  exactly  the  same  maimer  the  straight 
splices,  paper  sleeves  being  used  of  sufficient  dianieier  to  slide 
back  over  the  rubber  insulation.  When  the  splice  h  completed, 
as  described,  a  brass  shell  4I/3  in.  in  diameter  Mid  9  in.  long 
threaded  at  011c  end  to  fit  a  female  thread  in  the  top  end  of  the 
faraM  cftitiiv  pfeviom^  itictitimed,  is  then  dipped  over  the  ends 
of  the  rubber  «om«d  wire  and  screwed  into  the  bHM  CMtnlg. 
A  copper  hood  made  of  16  gauge  sheet  copper  and  fbmed  in  the 
>nape  of  a  quarter  section  of  a  ball  i»  slipped  over  the  top  of 
the  frame,  the  lower  ed)?e  of  l(  e.xtendinif  slightly  below  (he  hori- 
zontal shcl:  .iiid  being  trick-(v]  in  I'MMiii.Ti  w:;h  H'jii  ticKv  This 
copper  hood  makes  the  discharge  bell  absolutely  water,  •snow  and 
msect  proofa 


Residence  Wiring. 

Br  Loins  J.  Ai;k»achfjl 

THE  dectricat  eqttipmeot  of  a  residence  presents  a  number 
of  problems  tffhkhi  if  SIKCCHfully  solveil,  add  much  tu  the 
income  «l  the  contractor  and  10  the  comfort  of  the  in- 
mates. The  method  of  equippitic  and  wirlnc  a  home  depends. 
titft,  on  the  cost  of  the  instalfaition,  and  second,  on  the  con* 
struction  of  the  building.  Btiitdings  of  wood  frame  eonstrac- 
tion,  especially  those  in  the  suburban  districts,  are  often  wired 
by  means  of  the  open  wire,  porcelain  knob  or  tube  mellio<I, 
I'hi^  1-  (he  least  expensive  method  of  wiring,  and  th '.In 
writer  does  not  recommend  it,  it  is  neverthele«,s  laryt-l',  ciii- 
ployed.  Other  methods  of  wiring  a  hf  u-r-  ;ii  r.>;ir.^o  n  l  uiwlnic- 
tion  employ  flexible  fiber  conduits,  steel  spiral  armored  totiduclors, 
flexible  steel  tube,  and  sutid  iron  conduits.  In  case  the  building 
ti  of  fireproof  construction,  having  steel  beams  and  fireproof 
brick  partitions,  Aesdble  steel  conduits,  or  solid  iron  con- 
duits are  the  only  means  available. 

One  of  the  moit  important  and  most  profitable  branches  of 
rciidcncK  work  is  the  wiring  of  old  houses  whkh  are  being  rc> 
modeled.  In  hoosea  having  wooden  partitions  Mexible  siee)  ar- 
mored conductors  are  especially  applicable.  These  can  be  read- 
ily fished  from  outlet  to  outlet  and  in  .-iddition  to  making  a 
neat        ni;ikc  a  ^afl■  nt.i- 

Brldw.  are  givtii  jjier :fica?ions  for  the  electrical  equip- 

rr.'.rit  if  a  four-slory  and  bas<rrii  i:t  t  riis.-  having  wKidcn  floors 
and  partitions.  There  is  nothing  tecimical  about  tliese  spccifica- 
taons  so  that  a  contractor  can  submit  them  to  a  customer  with- 
out aiqr  danger  of  their  full  intent  and  meaning  being  mis- 
understood. 

.  In  addition  to  the  ordinary  lighting  equipment  there  arc  given 
in  special  paragraph*,  spccilieations  for  Ae  installation  of  de- 
vices which,  though  not  essential  to  the  equipnicnt,  :irt-  neverthe- 
less much  used.  These  special  devices,  if  pr.  p^j,  installed,  arc 
a  source  i  f  m.uh  profit  to  a  contractor  !  illnwing  the  speci- 
fications '.s  nil  .-m.ilysis  of  the  various  paragraphs.  Iti  can  of 
special  app.'.r.:tus.  drawingi«  wiring  diagratus.  and  detailed  de- 
scription are  given. 

samhe  sncDscAnowai 

Seofe  of  Contract. 

These  specifications  and  the  contract  thereunder  are  intended 
to  com  a  complete  electric  lighting  system,  and  inclndc  all  the 
oiatcrial  and  labor  neoeisary  to  pot  th*  ^ceified  equipment  in 
pnipcf  working  order,  but  do  not  include  the  anpplying  or  install-- 
ing  nf  the  fixtures. 

Sytlem. 

The  system  of  wiring  shalt  be  thai  known  as  the  three^wire 

system,  having  240  voli^f  briwrcn  the  outside  wirCB  and  ISO 
volts  between  the  neutral  and  outside  wires 

i- torn  a  point  in  the  cellar  where  the  illuminating  company 
brings  in  its  service  wires  to  its  service  cut-outs,  will  be  run  a 
main  wire  which  shall  have  sufficient  capacity  to  carry  the  speci- 
fied equipment  with  a  loss  not  to  exceed  2  per  cent  at  the  far- 
thest oudet  from  the  service  wire,  when  all  the  lights  are  turned 


on.  This  main  wire  will  tcmiiiuite  in  a  service  pauel  board  and 
diall  ba  nm  in  iron  oonduitL 

S'frriVf  Panel. 

■Ilicrc  ihi'll  lit'.  |r,.-,iu-d  in  the  basement  a  service  panel  of 
ni.irHi i/iil  -'.iiif,  ;p:in  which  shall  be  mounted  one  three-pole 
single-thiuw  kiiiie  switch  of  too  amperes  capacity,  and  fitted 
with  enclosed  fuses.  There  shall  also  be  mount'-il  on  ih'n  board 
a  double-pole  single-throw  fused  switch  to  control  the  motor 
circuit.  There  shall  be  space  left  on  this  tuarj  for  the  meter 
which  lilt-  tlluminaling  company  will  furnish  and  instalL 

I'owet  Panel. 

There  shall  be  located  in  the  motor  room  a  power  panel  which 
shall  be  nude  of  marbleizcd  state,  upon  wbidi  shall  be  mounted 
f'>ur  50-ampercs,  douMe-pele,  fused  knife  twilcbes. 
Fetdtrt. 

Thers  shall  be  Installed  three  feeders  for  dectrk  lighting,  aa 
follows: 

Feeder  No.  r,  to  run  from  service  board,  through  Sexihle 

steel  conduits  10  the  pane!  located  on  the  first  floor.  Feeder 
No.  2  shall  run  from  the  service  panel  through  flexibl-steel 
conduits  to  the  panel  located  on  the  second  finr  r  I  ccdcr  Nc.  3 
shall  run  from  the  service  panel,  in  flexible  stf  -l  ndint^  10  the 
panel  on  the  third  Im  h  t  i-.  ((ior  No  4.  tor  |)o\vtr  •.\nr!-:  -^hM  run 
to  the  power  panel  in  the  elevator  rtxim,  in  flexible- steel  cofl- 
duits. 

FanflboaT4s. 

There  shall  be  inalalkd  in  the  clos«  under  the  s'.iirwr.  nn 
the  first  floor,  a  pinelbox  which  "will  control  the  v.inoii";  ciri 
on  ili»  fifit  and  basement  floors,  There  shall  be  installed  on 
the  M  I-  in<l  lldor  a  panelbox  to  control  the  various  circuits  on  the 
second  floor  ilierc  shall  be  installed  on  the  third  floor  a  panel- 
box  to  control  the  various  circuits  on  the  third  and  fourth  lleort. 
The  banelboarda  are  to  eoosist  of  marUcixed  slate  iipon  which^ 
shall  be  monntcd  ^  bns-bars.  switches  and  fnsct.  Each  circuit 
is  to  be  controlled  by  «  separate  switch  and  the  fuses  are  to  be 
of  the  plug  type^  There  is  to  be  supplied  two  additional  cir- 
cuit- 1  11  cT.ch  panel  to  provide  for  fiit;;re  !-x!ciisioiis  These 
j/j:.f  ll:iii;iiiK  .ire  to  be  set  in  boxes  which  5h:ilL  L:<_-  Imcd  wtlh  I/16- 
in.  ii-.i-c:  if'in,  \Uiicli  -liLrt  iron  shall  be  pjinifJ  with  1  ni'ir^ture 
rcpcllani  paint.  There  shall  be  a  4-in.  gutter  surrounding  the 
panelboard.s  and  the  contractor  ia  to  Supply  an  extra  Set  of 
fuses  of  the  proper  capacity. 

AU  switches  arc  to  be  properly  labeled,  and  there  shall 
be  a  directory  showing  which  circuit  each  switch  controls. 

Thcte  shall  be  fumUbed  hardwood  trims  having  door  with 
tumbler  lock  and  key.  These  trims  are  to  match  the  surround- 
ing wood  wottc,  and  are  to  be  set  Audi  with  the  walL 
Circuit  fViring. 

From  the  panelboards  as  specified,  shall  radiate  the  various 
circuits  supplying  different  outlets  throughotil  the  house.  The 
circuit  wiring  shall  be  done  with  flexible  steel-armored  condtic- 
tors  l:.n-h  i:ir;  nit  in  t>.-.i  not  more  than  10  I-.k':'  -  oI  l6-cp 
each,  excepting  where  an  outlet  has  12  such  lights.  These  con- 
dtKtors  arc  to  run  from  outlet  to  outlet  without  being  spliced 
or  tapped,  and  shall  lenninate  in  an  improved  iron  outlet  box. 
Outlet  boxes  shall  be  of  cast-iron  and  neatly  and  securely  mciunt- 
ed  so  as  to  be  flush  with  the  plaster  and  hold  a  fixture  of  rea- 
sonable weight. 

Snitckt*. 

There  shall  be  iaslalled  as  indicated  on  the  plans  and  as 
enmneratcd  below,  flush  switches  which  shall  be  of  the  , 

or  an  equally  good  type.  These  switches  are  to  be  placed  in  im- 
proved steel  outlet  boxe$,  which  Set  in  the  walU  flush  with  the 
trim.   T'uv  .ii<  to  be  furnished  with  surface  plates  to  match 

the  surrounding  hardware. 

There  ^li.ill  hr  ir  .i.  lliil  -i  loi-ations  described  on  plaii>,  aiul  ai 
enumerated  bcltiw.  fiu-ih  wall  rcccptriclcs  which  shall  be  of  the 

 type.    These  reci-ptaclcs  sli  il'.  '  i   -rt  in  the  surbasc  or 

trim,  in  locations  as  directed.    These  receptacles  shall  be  set 
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b  itMl  oiriht  boxM  awl  Ittve  wrIiH  flKtm  lo  auldi  Um 
rinn  lirK  Iwnlwafe.  Huy  dHdl  ilao  b«  nipflhd  widi  the  pnper 
piuti  cunneetfaMS  nady  for  A*  «iitaiiiori  cordi. 

Disin«f«  Claust. 

AO  wiring  ipcdM  w  lo  ba  ivtaUcd  ao  «•  not  lo  damce 
the  waUs  or  cdlinia  c9(ecRt  vlicfe  ivoiut  have  iMe  aatiata,  and 
where  the»e  side  oiitleU  ate  Ideated  on  bride  mUt^  In  this 
case  it  U  necessary  to  dnumcl  wall^  and  the  eaotraclor  ia  not 
to  be  held  mpooaible  for  lUc  damake. 

SPECIAL  EQUIPMEin'. 


CelUr   

Kitchen  . 
taunjiy 
Scriit:il"s    r  > 

R«r  hall 

trt  Aoor. 

Vcstibale 
Kcceptioo  h 

Pirlor   

Dining-rflOBi 

Pantry   

Rear  lull  . 

library  . 
Untie  rata 
Owns*'* 


SUMMARY  O 
Side  No. 
Outlcti.  Lami 

* 
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Bear  ktH. 

Brdroom  ■ 
lUdroom  * 
Bedroom 
Balbroom 
Nunery 
Rear  ball. 
Front  hall 
4l4  <(««r. 

Serraut'a 
Sertant'a 
Serrant'a 

Hall   

Bathroom  ■ . 
Hilliaril  room 
Smn 
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Insfeclion. 

All  work  to  be  done  according  to  the  rules  and  reguUitioas  of 


m.  1.— iuauuTaHniT  or  uniin. 

the  Nattnnal  Board  of  Ffar«  Undermilera  and  uqr  loeal  boncda 

having  jurisdiction.  Tlu  contract  is  not  to  be  considered  com- 
plete until  proper  cerlificatej  li.ivc  b<-cn  fiirni -Ik: J. 

Below  are  given  specifications  tor  a  number  of  special  devices 
which  are  veiy  Iieqnenliy  need : 

Eltctrk  Pumf. 

There  shall  be  faraiahcd  and  insuiled  in  the  cellar  one  electric 
pomp  whidi  shall  be  «f  tnfidtnt  capadiy  lo  ptanp  j/n  tdlona 
of  water  per  minute.  The  motor  diali  be  of  hp  cainclljr  nnd 
directly  connected  to  the  pump.  TMa  OHMor  la  to  be  anlonHli- 
cally  controlled  by  a  tank  switch  and  float,  whtdi  ahotdd  be  1> 


caiad  <n  dw  tank  «a  ihe  roof.  The  tank  awildi  la  to  b*  boiiaed 
ao  as  lo  proleet  k  tern  the  elements.  There  ihaU  be  kicated 
at  a  iwiiit  convenient  to  fbe  pump,  a  switch,  by  means  of  wMeh 

the  motor  can  be  operated  indepftiik'ntly  of  ihe  tank  switch.  All 
wires  connecting  the  autoniaus  tank  sviitcti  with  the  motor 
shall  be  run  from  the  roil.ir  to  the  roof  iti  llcxibli-  st<el  con- 
duits. There  is  lo  I*  siippln-il  with  tlic  jnittip  thf  uiu:\]  maiw- 
facturcr's  giu:aiiti'C,  :itiil  .ili  MCtos'i.uy  filtiv.gs.  Piice  iJu«  iii  t 
include  the  connecting  of  the  pump  to  the  water  supply.  All 
pipng  ia  to  be  done  hf  other  contractors. 

Biectric  Healing  /fpparalu.t. 

There  shall  be  furnished  and  installed  in  the  butler's  pantry, 
a  plate  warmer  of  -  inches,  having  two  shelves.  These 
shelves  are  to  contain  the  necessary  apparatus  for  heating  the 

plate  warmer  to           degrees  Fahr.  in           minutes.  This 

plate  warmer  is  to  be  controlled  bf  a  swilcb  so  that  either 
can  be  used  singly,  or  both  at  ome.  There  is  to  be  faatdled 
a  pn!per  iadieatiiiK  swUelit  haviag  snOelent  capaelty  to  cany 
the  enrrent  There  shall  be  rm  fram  the  switch  oontrolHng  Afo 
plate  warmer,  to  the  power  panelboard  in  the  basement  floor, 
wires  of  sufficient  capacity  to  carry  the  currient  necessary  to  sup- 
ply the  heater.  Thne  wires  are  to  mn  in  a  flexible  aleel  eondtdL 

S94  irotu.  ' 

There  shall  be  fmnisbed  and  installed  ia  die  laundry  a  holder 
which  shall  take  six  irons,  and  which  is  electrically  heated.  This 
holder  shall  be  controlled  by  an  indiratini;  switch  and  shall  be 

coiiiifttr<i  to  (he  lighting  panel  0:1  the  first  floor.    There  shall 

als'  h-  furnished  a  sinsrle  seH'Cont.iined  i->etrical!y-heaied  iron, 
ha'. mi;  a  llixib'e  cord  ivhi.h  .Mn  lie  .ifachcd  Lv  iiv-';uis  of  .'i   — 

plug.  This  iron  shall  be  8  ia  long  and  weigh  6  lbs.  The  handle 
i;  to  be  so  arranged  that  the  iron  is  cnt  out  of  dreult  when  re- 
leased by  the  operator. 

Hon  Lights, 

There  sli.ii:  be  iiist.illed  in  each  hall  an  outlet  for  an  electric 
light,  as  shown  by  Fig.  1,  controlled  by  "four-way"  switches: 
to  that  it  shall  be  possible  to  light  ihe  lights  in  each  of  the 
halU  by  pushing  a  switch  button  in  any  hall,  or  extinguish  all 
the  lights  in  the  halls  by  pushing  the  turn-off  button  of  any  of 
the  "four-way"  switches  in  the  halls.  These  switches  shall  b« 
of  the  —  type»  set  fl«h  with  the  wait  in  iron  eattet  hoa«^ 
and  ahan  be  controlled  from  die  irst  floor  panel.  All  wiring 


no.  s, 


A  SINCLE  Pt;SH  SWITCH. 


for  same  is  to  be  d<me  with  flexible  steel-armored  conductors. 
CTorrt  Lighu. 

Thorc  ''-.rll  iii--tr(lh-il  in  tV.e  three  closets  herein  specifled. 
ckiict  5«ir,;he-,  Tht-r-  -.Mti  hi--  ihiil'  be  set  in  the  door-jambs 
of  the  c)oL:el  i  ir:  iron  boxt-  'I  ht-v  ,irt>  t.  i  lie  r;i  r.itiKei|  io  th.Tt  upon 
opening  a  closet  door  a  switch  wili  Itglu  a  lamp  placed  inside  the 
closet.  This  lamp  shall  be  mounted  in  a  key  receptacle,  which 
in  turn  shall  be  mounted  on  an  iron  ooUet  box  by  means  of  a 
snitable  plane.  All  wiring  to  be  done  with  stcd-armored  eon- 
ductora, 

^MlMMf^  Mm*  SwUdut. 
There  shall  be  located  on  the  service  panel  hi  die  cellar  » 
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thrce-polc  automatic  solenoid  switch  which  shall  be  connected  in 
lh«  main  ciicuit  so  as  to  control  all  the  lights  in  the  house,  except 
tti0  kail  lights.  This  automatic  solenoid  twitch^  iv  to  b*  operated 
by  a  switch  located  in  the  owner's  bedroom,  as  indicated  in  Fig. », 
and  it  to  be  amnced  ao  lhat  by  pitaafaig  Hm  "oF  batton  all  Vt^bH 
txtttlk^t  tbe  ball  Kg^  will  be  diseoiuMGted  fram  Om  aeniee. 
The  solnald  twitdi  iball  be  rigidly  moiaited  on  a  back  board  and 
shall  be  enclosed  in  an  iron-lined  box.  There  shall  be  furnished  in 
connection  with  this  switch  a  special  panel  so  arranged  that  the 
hall  circuit  i<  suppilicd  whether  the  switch  is  n:)  jr  off  The 
wires  running  to  the  control  switch  in  the  owner's  bed  roum  are 
to  be  of  the  flexible  Mccl  conduelor  typb 

SMiud  GUtt  Window  UgkHng. 

There  shall  be  installed  to  light  the  stained  glass  windows  on 
the  first  floor,  ci^t  t6-cp  lanqia,  so  arranged  that  the  entira  tur- 


ric-  ,1— ptcrraE  SErtrcroiL 


iacc  of  the  window  will  be  equally  illuminaied  and  so  that  no 
Uotches  of  light  shall  be  visible.  These  lights  are  to  be  controlled 
by  a  flush  swilch  located  in  the  trim  under  the  window  sill, 
and  will  be  comeeled  to  die  flat  floor  panel  by  mean*  of  flexh 
ibic  steel  conduclora. 

Picture  Lighting. 

There  »hail  be  furnished  and  iMtallcd  reflectors  to  light 

yictures  located  in    rooms,  as  follows:   .  These 

Kflectors  are  10  be  fliMMd  Oe  same  as  the  picture  frame,  and 
are  to  be  aditHtaUy  monnled  on  the  f ram^  as  shown  in  Figs.  3 
and  4.  They  are  to.  be  connected  means  of  flexible  cords  to 
flu-ih  receptacles  behind  the  picture; 

CtUing  Lights. 

The  parlor  ceiling  is  to  be  illuminated  by  lights  concealed  in 
a  cove  or  cornice,  the  lamps  to  be  arranged  so  that  each  alternate 
Jamp  forms  a  part  of  one  group  controlled  by  a  separate  switch. 
All  wiring  is  to  be  done  by  means  of  flexible  steel  oonduits,  and 
inm  outlet  box  connceted  to  the  iwnelbox  on  the  first  floor. 

Ventilating. 

There  is  to  be  installed  in  the  ctllar  an  electric  motor  direct- 
^Onaeoted  to  a  jfi-jn.  fan  which  is  to  be  placed  in  a  galvanized- 
inm  duct  so  as  to  exhaust  into  the  yard.  The  galvaniied-iron 
'4act  is  to  eontiect  with  the  various  rooms  from  which  it  is  deeired 
to  exhaust  flie  vitiated  air.  This  fan  motor  shall  n»  at  SJO 
T.p.n).,  and  riiall  be  capable  of  dit^fgiflg  12.900  ft.  of  air  per 
minute.  The  wires  for  the  motor  an  to  be  roB  in  iron  coadniis 
and  to  be  connected  tn  the  power  board  in  the  cellar.  There  is 
to  be  locitc  d  in  the  butler's  pantiy,  a  knife  switch  and  automatic 
release  rheostat  for  the  control  of  this  motor.  The  wiring  for 
the  same  is  to  ran  in  iron  conduits. 

^ofifMu  Jtfotar. 

There  shall  be  located  in  tbe  basement  a  j4-fap  motor  having 
extended  shafu  on  eadi  end  wUcb  ahiU  foen  spfaidles  upon 

which  ran  he  placed  polishing  bidb.  TMs  asotar  is  to  be  dust- 
proof  .11. 1  ^r^'iirely  mounted  on  a  pedestal  4  ft  high,  and  havhig 

a  hiiod  -li  s.ilvanized  iron  to  collect  the  particles  of  dost.  The 
nvitor  to  r\:::  .it  a  speed  of  2,8oo  r.p.m.,  and  is  to  be  controlled  by 
switch  and  rheostat  conveniently  located  near  the  motor  .Ml 
wires  to  be  run  in  iron  conduit5  and  energy  is  to  be  supplied  from 
the  power  panclboard  in  the  elevator  room.  An  outfit  of  this 
Und  te  shown  by  Fig.  S. 

Electric  Dull:^'-^\lilt•r. 

There  shall  be  furnished  and  installed  in  connection  wttli  the 
present  dumbwaiter  an  dectrically  controlled  dttnibwailer  as  foV 


loss?:  The  dumbwaiter  is  to  run  from  the  basement  to  the  sec- 
ond floor  and  is  to  be  controlled  by  means  of  pushbuttons  hxated 
on  each  of  the  three  floors.  These  pushbuttons  shall  be  $0 
arranged  that  by  pressing  the  bntton  marked  Na  i,  the  dumb- 
waiter win  antomatieally  start  and  go  to  tiM  first  floor,  and  atH 
tooiaticallj  stop.  The  switches  are  to  be  arranged  so  that  if 
tbe  elerator  has  once  started  ft  shall  be  impossible  to  interfere 
wilh  its  operation  by  pushing  any  other  button.  There  shall  be 
installed  in  connection  with  this  dumbwaiter  door  switches.  They 
shall  be  connected  so  that  it  will  be  impossible  to  operate  the 
dumbwaiter  while  any  of  the  doors  are  open.  The  automatic 
mechanism  operating  'his  motor  shall  be  located  in  the  hascnic  it 
and  shall  be  protected  by  a  grating  to  prevent  meddling  with  the 
automatic  adjustments.  The  car  shall  travel  at  the  speed  of  60 
fL  per  minute  and  shall  be  capable  of  liftiiig  50  lbs.  All  wiring 
to  be  run  in  iron  conduits,  with  proper  outlet  boxes  for  tlie  push- 


Fir.    4.— PICTURR  REFI-ECTOil. 

buttons,  and  to  be  supplied  with  electrical  energy  from  the 
main  feeder  fai  One  devator  roops. 

SfteU  Decoration  Lighting. 

There  shall  be  installed  in  the  locations  specified,  flush  plug 
receptades  whidi  shall  be  controlled  by  flush  switdMe  so  that 
poitahia  lanipa  or  decorative  ligbts  for  special  pnrposes  can 
be  quiddy  connected  witlioBt  any  extra  drcuit  wiring 

AXALTSis  or  sncmcATmKs, 

Sytttm. 

It  is  important  to  specify  the  sy<.tcni  o:  wiring,  as  there  are 
nnpttinm  several  methods  of  wiring  applicable  to  an  inatal- 
lation.  Tab^  for  example,  the  thtee.«ire  system.  The  three 


conductors  may  be  of  the  same  siae*  or  the  neutral  couductur 
may  be  twice  tbe  size  or  equsl  to  fh*  combined  capacity  of  the 
outer  conductors.  This  is  called  the  thrcc-wirc  c  Jincrtible  sys- 
tem, the  advantage  of  which  over  a  straight  three-wire  system 
is  that  at  aay  f  utarc  time  should  tooroe  of  siipply  b«  changed 
to  a  two-wire  qrilem  the  mafar  conductors  or  feed  wires  can 
be  changed  to  a  two-wire  system  by  using  the  neutral  wire  as 
one  conductor  and  joining  the  other  two  wires  and  using  them 
as  the  other  conductor.  In  wiring  large  buildings  which  In- 
tend to  use  it-tur.d  station  service,  it  is  always  advisable  to  in- 
stall the  convertible  system  so  that  at  a  future  time  should  llie 
rales  become  sudt  as  to  make  it  advisable  to  itmall  a  private 
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plant  It  k  HI  «My  nutter  to  change  from  the  three-wire  ai>-s> 
(cm  to  a  two-wire  fystem  wiiii  a  slight  idditjiwal  cott  tor  panel- 
board  and  switdiboard  eonncctioni. 

Mwim  Servkt  Wires. 

Main  service  wires  arc  ntuatly  nm  inside  of  iron  conduits 
at  either  flexible  or  solid  conduit  is  easily  installed  on  the  ceil- 
ings i>f  basements  on  which  the  main  service  wire-  usually 
run.  In  sm;il'  ii-^tallatioiis  where  f^rily  one  di;!rilinrng  rrnter  i? 
"■*ed  the  mam  im'c^  are  snmetimes  omitted  ami  a  panelboard, 
Irom  which  all  the  circuits  radiate,  is  installed  where  >rrvice 
wires  rnter.  This  method  of  service  connection  is  ireiniently 
ii»ed  in  houiea  of  frame  construction,  where  the  service  wires 
are  brought  in  thRmgh  overhead  wires  to  the  attic.  .\i  the 
point  of  entrance  a  twitch  it  intullcd,  and  from  the  twitch, 
wirca  to  tbe  panel  boiiet  tbrougb  a  meter  loop.  If  the  home 
i*  a  small  otw  tiiit  is  tiic  best  and  cheapest  nxthod  of  feefing; 
bat  diottid  not  be  vsed  where  the  building  is  large. 

Stnic*  PwuL 

A  aarvioe  iMnel  is  a  oonvenicntt  and  not  used  very  frequently 
as  it  it  not  a  vital  pMt  of  die  intlallaliaa.  It  affords  a  neat  and 
wofknnnHhe  way  of  dittribiiting  the  ounent  and  making  meter 
MMincctiotti.   The  imnels  should  be  built  according  to  standard 

switchboard  ypccificatii-nis,  and  the  number  of  feeder  switches 
depends  upon  the  number  and  size  of  feeders  in  the  installation. 

PtmirPm*L 

la  bouses  using  electric  elevators  and  motors  the  power  panel 
is  a  convenience  though  not  an  essential  part  of  the  installa- 
tion. A  power  panel  shnuh]  contain  the  necessary  number  of 
switches  with  fuses,  for  the  installation,  and  it  is  .-ilso  wcil  to 
have  one  or  two  separate  switches.  These  separate  switches 
arc  cuiivcnicnt  for  further  additions,  such  as  electric  motors 
or  electric  heating  appantOS,  wUcfa  dMttld  be  put  On  the  pOWCT 
end  of  the  service. 

Fttdtn. 

Feeders  shnnlil  be  nm  jrom  the  sersice  p.nu'ls  to  the  panel- 
boardv  The  best  method  is  to  use  a  separate  feeder  for  each 
panel,  as  in  case  of  trouble  to  one  feeder  the  balance  of  the 
installation  is  not  put  out  of  service.  When  the  number  of  lights 
m  dw  intlaltation  is  not  large  and  the  expense  of  separate  feed- 
ers is  too  great,  one  feeder  can  be  ran  to  all  pandt.  In  ease 
ot  a  taife  instattatioa  wfaere  a  great  number  of  lights  are  taken 
off  at  the  Afst  or  second  panel  tiie  tise  of  the  feeder  np  to  the 
first  panel  of  oonne  sbonM  be  large  enongh  for  tiie  entire  in- 
stallation. From  this  panel  to  the  next  pand  the  size  oPthe 
feeder  can  he  reduced,  but  in  making  such  reduction  it  is  neces- 
sary to  provide  fuses  on  the  panelboard ;  as  according  tn  the 
Underwriters'  rules  it  is  necessary  for  a  fuse  to  be  put  in  svhen 
reducing  the  size  of  a  wire  in  order  that  smu'ltir  wires  may  lie- 
protected.  This  malccs  the  panels  somewhat  iii<  re  expensive, 
and  it  is  often  advisable,  nnleu  there  is  a  very  matrnal  saving 
ia  wire,  for  a  contractor  to  use  a  uniform  feeder  on  such  art 
installation  as  the  construction,  of  the  p^mel  vvith  fuses  adds  an 
additiooal  coit  which  coimterfaalancet  the  saving  on  the  feeders. 

Panelboards  specified  in  this  installation  are  designed  f>  r  plug 
fuses.  For  private  honte  wiring  the  plug  fuses  are  best,  as 
they  are  easily  renewable  by  unskilled  hands,  without  danger. 
Link  fuses  should  never  be  installed  in  a  private  boose  as  it  is 
dangerous  for  anybody  but  an  eaperleneed  person  to  replace  them. 
Blow-outs  generally  ooenr  in  the  evening  when  experienced  hdp 
is  not  easily  obuinable.  and  when  they  cause  considerable  in- 
COnveni'iKt  \:  is  readily  seen  th.'it  the  plug  fuse  with  mica  front 
indicating  where  fuic  has  bluwri  is  the  proper  one  to  u^e.  The 
location  of  panelboards  in  private  houses  is  a  rjiatter  which  re. 
quires  some  care.  While  they  should  not  be  put  in  conspicuous 
places  they  shcmld.  neverthe;e^s  be  accessihli-  i  -cts  arc  si  tiie- 
times  used,  but  are  very  bad  places,  especially  li  link  fuses  are 
nsed.  Should  the  door  of  the  panclbox  be  left  open  a  blow- 
out would  caaily  cause  a  lire.  Panelboards  are  sometimes  set 
into  cabinets  of  wainscoting  so  as  to  conform  to  the  general 
decorative  scheme  of  the  rooms.  Hallway*  are  emeltent  placet 


for  panelboards  and  the  trim  or  frame  If  set  in  woodwork  should 

be  made  similar  ;u  the  surroundinRS  so  as  not  to  be  distinguish- 
able- There  'hnuld  always  be  one  Of  tvrt)  ipare  circuits  on  a 
panelboard  for  future  additions,  also  a  dinCMWy  ihowing  the 
lights  which  each  circuit  feeds. 

Circnit  Wtrmg. 

Tlti  v,-  circuit?  radiate  from  the  panel  centers  and  the  flexible 
i-abie  nu'i.;  be  continuous  from  panel  to  outlet  and  from  outlet 
t"  I  iitb  t  Steel  .irmr.red  cables  are  made  in  two  sizes,  Nos  j 
and  IJ  eortductors  and  Nos,  3  and  14  conductors.  Wherever  the 
circuits  Me  [oo  ft,  long  or  over  it  is  advisable  to  use  No.  ta 
cable  in  order  10  provide  for  the  extra  drop  of  potential  caused 
in  the  long  run.  It  is  not  advisable  10  put  more  than  ten  i6<p 
lights  to  a  circuit  in  a  new  instalhttion,  in  order  to  provide  for 


Fic  6k— OUTMT  wax. 


additions,  and  as  the  code  restricts  circuit  wiring  to  660  watll 
or  13  i()  Cp  lamps,  if  the  capacity  is  used  up  at  the  start,  any 
additional  lights  must  be  wired  up  tc  tiio  prmelboard,  which  is 
very  expensive,  especially  if  the  house  is  finished.  In  case  one 
outlet  is  fbr  m  lights  it  natttfally  wouM  be  advisable  to  nte  np 


yiGs.  -  Axu  8. — BUSHINGS  roR  otrtti  ixixes. 


the  circuit  c.ipacity.  Outlet  boxes  must  be  u-nl  in  this  work. 
Fig.  6  shoivs  a  good  make  of  outlet  box  for  11  e  m  .  ■  iimection  w  uh 
flexible  steel  cable.  Bushings  must  be  provided,  as  shown  in 
Fig.  and  bushing  for  use  in  connection  with  the  switch  out- 
let box  IS  shown  by  Fig.  &  Outlet  boxes  should  be  set  flush 
with  the  plaster,  and  those  provided  with  ttndt  for  electric  fix- 
tures only,  should  be  securely  fastened  to  a  beam  or  other  sup- 
port to  as  to  sustain  any  reanmable  weight  of  fixture. 
Su-itches. 

Flush  switches  of  the  push  type  are  the  most  desirable  form 
of  switch  to  use  in  private  house  wiring,  as  they  are  indicating 
to  the  touch  a!»  well  as  to  the  eye.  They  must  be  rnnmt^  in 
iron  or  steel  outlet  boxes,  and  where  more  than  ooe  SWitcfa  la 
mounted  at  one  phice,  gang  boxes  are  fnrnnhed,  as  shown  by 
Fig.  9.  A  number  of  other  formt  of  twitches  are  ilhistratcd  In 
Figi.  II  and  la.  Switches  shooM  be  mounted  4K  ft.  from  the 
floor  imhss  the  nature  of  the  trim  or  decoration  makes  other 
dimensions  necessary.  They  should  be  located  so  th.ii  the  tig:-.;-, 
are  controlled  at  the  entrance  to  the  room  Hall  and  cellar  Iigiits 
should  be  controlled  from  the  sl.iirway  'eading  to  the  hall,  or  cel- 
lar. W'.cre  it  is  necessary  to  control  a  large  group  of  lights,  as 
for  instance,  a  large  ball  room  or  hall,  from  a  single  flush  switch 
it  is  necessary  to  install  a  solenoid  twitch  operated  from  a  putb- 
button  switch. 
ReceptacUs 

In  desigiiu.g  the  electrical  e<iuipinent  of  a  house,  receptacles 
are  a  very  inipt  rtant  part  of  the  lay  enii.  They  should  be  in- 
stalled in  all  important  rooms  so  as  to  allow  lor  decorative 
lijji  ting  at  banquets,  and  for  connecting  piano  lamps,  and  other 
eU-ctrical  devices  Fig.  13  illustrates  a  oonvenient  form  of  recep- 
tacle which  is  flush  when  the  plug  is  biseiledi  Thete  receptadea 
must  b«  mounted  in  steel  or  iron  boxes  at  b  the  ease  of  switchai. 
Receptacles  are  usually  set  in  base-boards  excepting  when  desired 
for  picture  li^ng,  when  they  are  sometimes  tet  on  ttt  of 
wainscoting  or  mantels.  Reinfoeeed  flotiUe  cord  mutt  hi  uied 
m  connection  with  the  plugs.  These  flexible  cords  art  taoaUy 
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covered  with  different  colored  silks  so  as  to  harmonize  >vith  the 
prmiling  color  of  the  room. 

Damage  Clauu. 

When  a  contract  is  taken  with  the  understanding  that  the  work 
is  to  be  done  without  injaring  the  decorations  the  damage  clause 


nC.  Qb— GAMG  swncuEs. 


ti  important  to  the  owner,  and  the  restrictions  named  therein 
equally  important  to  the  contractor.  In  a  damage  clauie  of  this 
kind  the  contractor  must  carefully  ascertain  the  character  of  the 
partitions  and  construction  of  the  building  and  must  exercise 
especial  care  if  there  are  many  hardwood  floors  since  hard- 
wood floors  are  difficult  to  relay,  even  by  experts.  If  the  house 
is  furred  it  is  easy  to  fish  the  conductors  from  outlet  to  outlet. 
The  great  difficulty  is  in  installing  switches  and  receptacles,  as 
the  studding  vcrv'  often  interferes  with  bringing  down  the  cables. 


FICS.  10,  It  AND  Finnmc  UGUT  SWITCHES. 

If  is  sometimes  necessary  to  bore  from  the  floor  above  to  the  cas- 
ing of  the  doors,  which  are  usually  hollow,  and  fish  the  cable 
into  them.  Brick  side  wall  outlets  must  be  excepted  in  the  dam- 
■ice  clause  as  it  is  impossible  to  avoid  channeling  these  walls 
with  a  cold  chisel,  in  order  to  install  the  cables.  Where  these 
walls  are  outside  walls,  and  exposed  to  dampness  it  is  necessary 
10  use  lead  encased  flexible  conductors.  Some  of  the  inspection 
departments  require  .1  steel  slashing  consisting  of  i/i6-in.  steel 


TO.  13. — FLirSH  SFXEPTACLE. 

to  be  placed  over  flexible  steel  conductors  where  laid  in  brick 
walls.    This  is  done  as  a  protection  agajnst  carelessly  driven 
nails.    In  estimating  on  a  contract  of  this  kind  these  points 
should  be  kept  in  mind. 
l*iptct\on. 

The  contractor,  of  course,  must  agree  to  comply  with  the 
rules  of  such  of  the  inspection  offices  as  have  jurisdiction  in  his 
noghborhood,  and  furnish  the  proper  certificate.  The  rules  of 
the  National  Board  of  Fire  Underwriters  are  those  used  by 


practically  all  the  Inspection  Bureaus  throughout  the  United 
States. 

Summary  of  Outlets. 
The  summary  of  outlets  should  contain  a  complete  list  of  the 


riC.  14.— PLATE  WA8ME1L 

outlets  and  their  location  together  with  the  number  of  lights, 
switches  and  receptacles. 

I.tectnc  flate  Warmer. 

The  electric  plate  warmer,  illustrated  in  Fig.  14,  is  made  of 
sheet-iron  and  nickel  fittings,  and  has  two  heating  shelves.  Thc«e 
heaters  consume  one  watt  of  power  for  every  square  inch  of  sur- 
face. To  control  the  plate-warmer  a  special  designed  double- 
throw  knife  switch  should  be  used,  as  shown  in  Fig.  15.  The 
clips  are  cross-connected  on  the  back  in  such  a  manner  that  it  is 
possible  to  throw  the  heaters  in  series,  to  obtain  a  medium  amount 
of  heat,  and  in  parallel,  to  obtain  the  full  heating  effect.  The 
switch  is  very  often  mounted  on  the  side  of  the  plate-warmer, 
and  should  be  placed  in  a  box  lined  with  i/i6-in.  sheet  iron.  A 
very  good  form  of  switch  made  for  this  purpose  is  shown  in 
Fig.  16. 

Electric  Pump. 

The  electric  pump  shown  in  Fig.  17  is  driven  by  a  }^-hp  motor 
directly  connected  to  the  shaft  of  the  pump.  The  enclosed  tank 
switch,  which  is  single-pole,  opens  and  closes  the  circuit  under 
the  action  of  a  float.  An  iron-lined  box  contains  two  knife 
switches,  one  of  which  closes  the  circuit  of  the  motor,  indepen- 
dent of  the  tank  switch.  This  is  often  necessary  in  order  to 
test  the  motor  and  to  pump  water  should  the  tank  switch  get 
out  of  order.  The  top  jaws  of  this  switch  are  short-cir- 
cuited. The  tank  switch  closes  the  circuit  direct  to  the  motor, 
as  a  'j-hp  motor  can  bo  started  with  a  starting  resistance.  In 


Kli;.s.  13  A.NO  16.— SPECIAL  SWITCHES  FOR  PLATE  WARMERS. 


the  case  of  a  large  motor,  however,  it  would  be  necessary  to  use 
a  starting  resistance,  and  as  this  would  have  to  be  operated  au- 
tomatically the  tank  switch  would  be  used  to  close  the  circuit  of 
an  automatic  solenoid  starter. 
Stained  Glass  Window  Lighting. 

Stained  glass  windows  are  always  a  difficult  subject  for  proper 
illumination.  The  window  should  be  illuminated  equally  in  every 
part,  and  in  order  to  get  this  effect  it  is  necessary  to  have  a 
white  background.  This  is  easily  obtained  by  using  a  canvas  cur- 
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lain,  whidi  if  expoicil  io  ihc  weather  slioiilil  In-  iirulcctcd  by  a 
metal  hood,  as  >1iovmi  m  l-'ig.  i8.  It  will  l>r  iniiei!  thai  the  cur- 
tain is  hung  at  an  angle.  This  is  done  to  cqiiuli?c  the  illustration 
awl  light  the  bottom  of  the  window  as  brightly  as  the  top.  The 
I  and  wBeclBw  afaoald  be  to  mourned  as  to  throw  tfw  light 


WK,  17.— CDinracTioirt  or  BMcnae  tvur. 

and  at  the  curtain.  The  reflector  ihmild  he  out  of  line 
of  TiaioD  when  standing  three  or  four  feet  from  the  window, 
hi  other  wor:V\  tin-  winroc  01  liniild  not  be  visible  at  all. 

If  the  glau  in  tlic  witxlow  is  iratialucvnt  it  is  sometimes  necessary 
to  nwoBt  lighta  all  araund  the  window  caiing.  If  die  light  It 
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BOW  UCRTING. 

projecird  on  (lie  i  Lirlain  by  reflectors  a  very  beautifnl  effect 
it  obtained  If  the  K:t;'!oA  I'i  in  the  front  of  the  house  to  that 
a  canvas  nut  iin  »  >  il  1  |j>-  utwigluly.  .1  metal  shutter,  painted 
white  OB  the  inside,  may  be  u^ed.  This  shutter,  at  the  same  time, 
acta  aa  a  prateciioa  to  the  window. 

C filing  IAr.f'>< 

The  iilr»l  ».iy  "I  illiirn  iiniiiii;  :i  room  i>  by  concealed  lidhts 
Tbi^.  nf  cour^--.  rr  r|mri-s  1  RT<'nt  many  more  lamps  than  direct 
hghting,  and  is,  therefore,  much  more  expensive.  The  design 
of  Oe  ceiUng  nrnst  be  audi  as  to  give  the  right  amount  of  tpace 


for  the  lamiM.  The  eontractor  should  furnish  tlie  nrihircct  uith 
a  print  showfng  jntt  how  much  space  he  rr<]iiires  for  the  reflec- 
tors and  wiring.  The  lamps  should  be  hidden,  from  view,  and 
thonid  be  wired  to  that  each  lamp  will  be  on  an  alternate  dr- 
coit  to  that  it  it  poiaible  to  get  an  equal  dilfuskm  of  Kght  widi 
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half  the  number  of  lamps,  in  case  maximum  brilliancy  ia  not  de- 
lited.  In  comwetion  with  ceiling  lighting  it  ia  important  to  tcop 
tibte  the  edRng  by  meant  of  duett  properly  comeeled  to  an  ex- 
haust fan,  as  indicated  fay  Fig.  19.  The  troughs  for  reflectors,  to 

he  used  nHdi  ceiling  lights,  may  be  made  very  narrow  so  as  to 

take  Ki  ^.  '.kt-  .uid  a  tnbular  lamp,  'l^.l^  iniuijli  should  have 
corrugated  mirror  rctlcctors.  as  it  i&  iiccts>ary  to  gel  the  greatest 
;of  i 


Electrical  Conduit  Work  in  Fireproof  Buildings. 

By  Tnit.M  vs  W.  Poppk. 

A MOST  import.int  rc<jHisite  01  conduit  uork  i>  that  it  should 
be  made  rigid  when  installed.  If  conduit  has  play  and 
is  in  places  where  it  will  be  exposed  to  knocks  and  kicks 
by  mechanics  working  in  the  vicinity,  there  m.ay  be  no  visible 
harm  done,  but  the  couptinei  may  be  loosened  and  pcrhapa 
ttripped,  the  pipes  ttarted  and  a  bad  Joint,  through  wlikb  to  pull 
wirca,  made^  which  win  alto  terve  at  a  gateway  for  the  cntfance 
of  water.  A  water-tight  joint  it  a  most  important  matter  as  it 
liwoteeta  the  wire  from  itt  nott  dangerous  foe,  moisture. 
'  In  most  every  case  it  is  necessary  in  fire-proof  buildings  10 
run  eondnit  on  a  rough  floor,  cither  of  concrete  cr  hollow  tile. 
In  such  cases  to  fasten  conduit  ^o  as  ti.  have  it  ri[;id  and  safe 
from  danger  and  injury  is  not  always  easy  to  do  cheaply  and 
|iro|ier!y    In  tlii^  arli.  lc  only  the  be>t  mrihoiU  will  be  consiili-red. 

When.'  i>iic  linr  of  i-.mdnit  only  is  run  on  the  floor  sm.-il'  h  ilrs 
should  be  <lrilled  ill  the  concrete  or  in  the  cement  between  the 
joinla  of  the  i'.i>IIow  tile,  and  expansion  screws  used  with  ordi* 
naty  pipe  straps  the  size  of  the  pipe  or  conduit  The  strapa 
should  be  placed  at  the  coitduit  couplings  and  also  half  way  be- 
tween, AtMther  meant  of  futening  it  to  tloth  cement  along  the 
tidet  of  the  ooodnit  from  end  to  end  of  the  line;  to  do  to  otdy 
fat  placet  it  a  watle  of  tfane  and  cement,  for  where  the  conduit 
it  exposed  it  wiN  be  tUbject  to  hnodct  and  the  eontcqoent  jars, 
which  will  crack  the  cement  and  loosen  the  conduit  AH  conduit 
ihould  be  pamted  with  two  coatt  of  acme  good  damp-proof  com- 
pound  and  left  to  di7  thoroughly  before  any  covering  It  placed 
on  it. 

Where  several  lines  of  c  .TK'.-t  run  parallel  it  is  hc't  to  drill 
holes  into  the  floor  as  iirev:>  i^ly  mentioned  and  firmly  secure 
the  conduit  with  straps  of  hen  1  l  and  iron.  .N'ail-  should  not 
l>e  used  as  it  may  he  necess.iry  to  make  some  change  in  the 
work  .ind  nails  wouhl  probably  cause  trouble  when  drawing  them 
from  the  wood,  which  would  ttecessarily  have  to  be  used.  The 
conduit  thoold  he  painted  at  soon  as  the  last  connection  it  madei 
and  where  it  is  run  upright  in  tide  walli  it  It  beit  to  cement  it 
in  at  soon  as  the  paint  hat  dried. 

For  illustration  the 'case  will  he  taken  of  a  floor  of  a  fire-proof 
building,  with  a  panelhnard  distributing  center.  The  first  thing 
i<  to  K<'t  the  location  of  the  di'ttribuling  center  as  the  basis  from 
which  to  work,  after  which  the  box  which  will  later  contain  the 
pane!  is  set.  If  it  be  set  flush  a  recei>.  sbruht  be  cut  in  the  wall 
as  nearly  the  same  si/e  as  the  box  as  possible.  If  the  wall  is  of 
haid  brick  (not  fire  brick)  a  brick  should  be  cut  out  on  each 
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side  near  the  (up  localii>ii  of  ihc  \k<x  niul  one  on  cich  >:dc  near 
the  bottom  and  blocks  of  wuimI  firmly  wtdged  iti  tlie  cavities 
thus  formed  as  shown  in  Fijt.  I.  Dr?  wnod,  preferably  white 
pine,  shonld  be  chosen  to  avoid  »brinkage,  siiid  »crews  used  to 
futta  the  box  to  fbe  Uaclcs.  Tbt>  imkct  a  firm,  dnnble  job. 


rlC.  I.— PANEI.-B(lX  SETTIXG  FOR  BKK  K  WAi  1 

Where  the  box  is  to  set  in  hollow  tile  and  the  wall  or  partition 
is  onljr  six  incbes  thick,  strips  of  band  iron  should  be  screwed 
oa  fbe  reor  of  the  box  and  allowed  to  smiect  hcarond  the  sides 
about  twelve  incbet.  The  box  it  then  MCimd  lo  the  piailidi» 
by  bolts  throng^  the  brick,  uiiig  food<4itcd  wajhers,  at  shown 
in  Fif.  2.  When  this  it  done  all  earities  around  the  box  and 
bolts  should  be  shished  witli  cement  or  plaster  of  pans.  The 
band  iron  will  prevent  the  box  going  back  or  forward  and  the 
partition  will  ho!d  it  in  all  other  directions. 

When  the  p.incl  box  i?  fiiii^bnl  the  circuit  feeders  should  be 
run  to  the  ?.rs-.  outlet  In  ibis  n;i;,  rach  circuit  can  be  picked 
up  and  continued  to  the  einl.  When  the  circuit  fei^clers  have 
been  run,  the  locations  of  the  various  outlets  on  that  circttit 
should  be  determined  and  the  outlet  boxes  set.  The  w.iIU  at 
bracket  light  locations  should  be  so  cut  as  to  allow  the  outside 
of  the  pipe  or  coodait  to  set  flush  with  the  rough  brick.  The 


m..  J  — r\.N EL-BOX  SETTINi.  FOR  HKi;-IK'«iK  W'AI.I.S. 

boxes  should  then  be  set  so  as  to  have  the  cover  flush  with  the 
finished  work,  plaster  or  wood.  To  set  the  boxes  firmly  in  the 
brick  the  wall  cavity  should  be  filled  with  plaster  of  paris  and 
the  box  pttshcd  inio  h;  every  crevice  will  then  be  filled  and  a 
finn  hdd  taken  oa  the  box  and  brick.  If  centent  Is  mixed  with 
plaster  of  pans  after  a  day  or  two  dte  oonbiMittan  heeomea  like 
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fine  sand  eoopreited  and  can  easily  be  scraped  out  of  place  with 
■  penknife.  It  is  bat  to  nc  cement  or  plaster  of  paris  sepantdy. 
The  latter  sets  qnicker  and  thonid  be  used  where  tine  is  a  coo- 
slderatHW.  Bracket  and  switch  outlet  boxes  thus  set  are  shown 

in  Fig.  4. 

A  hanger  to  support  an  electrolier  should  be  supported  from 
the  flf.rr  ?,brivr,  hn--p  |.rrfirtlv  plniiib  iitul  be  cemented  as  soon 
as  placed  to  insure  its  retaining  a  proper  position.  A  strong, 
dnrihfe  hanier  of  this  kind  can  be  made  with  a  gas  tec  and 


length  of  gas  pipe,  as  shown  in  Fig.  .1      \  of  g.i .  (lijn  n 

cut  to  a  length  to  reach  from  the  rough  lloui  .-jUivt:  to  one  inth 
bi-liiu  ibe  t^li^bl■d  ceiling  and  both  ends  thrcailcd.  Oiic  end  is 
screwed  into  the  tup  .if  the  tec  and  a  short  piece  of  pipe  screwed 
into  each  of  the  leriianimi,;  outlets  of  the  tee  and  placed  in  posi- 
tion on  the  roiiKh  tbior  On  the  end  of  the  pipe  that  is  to  hold 
the  electrolier  a  lo-.i^  thread  .should  be  cut  so  as  to  allow  a  lock 
nut  to  be  placed  above  and  inside  the  box.  This  is  dearly  showa 
in  Fig.  5.  The  lock  nuts  will  allow  the  height  of  the  box  to  be 
regulated  and  will  hold  it  firmly  in  piaee.  A  banger  of  lib 
kind  will  answer  for  as  dectroUer  of  any  weight  when  pipt  in 
proportioB  is  used. 

Floor  ovtlets  should  not  be  used  until  some  of  the  floor  beams 
arc  laid  in  order  to  allow  a  definite  level  to  be  determined.  The 
top  of  the  box  should  be  flush  with  the  finished  floor,  which  can 
be  ascertained  from  the  siccinrs  Having  set  the  box  in  the 
prop<'r  position,  (ila^tcr  cf  |i,in-  sho'jld  he  used  to  ft'vc  it  a  good 
found.ii  i!in  and  iiiMir,:  u  -.  l;i  :  |t:ng  in  place.  It  :>  poid  practice 
to  use  a  box  will)  a  cover  Aumcwhat  flexible,  admitting  of  some 

"give"  in  case  of  a  wrong  measnremcat,  a  change  of 

other  cause. 

Outlet  boxes  in  unfinished  buildings  should,  when 
be  filled  with  some  substance  which  will  prevent  platlert  i 
or  dirt  getting  Ae  eoodait  Paper  b  probabbr  the  best  nw- 
teria^as  it  can  he  padced  hi  qoilc  tight  and  can  be  reeaoved  caaify 
when  the  work  is  rea^y  for  the  pulling  in  of  condnetora. 

Where  marble  is  to  he  set,  the  outlet  boxes  should  not  be 

— T»  cam  c«<u»»  i^st  ' 


FIC.  4-— SETTING  OUTLETS  ASD  LONDUIT  IN  BRICK  WALLS. 

fastened  in  the  wall.  1'hc  conduit  should  be  run  to  the  approx- 
imate locatioa  and  an  iron  cap  screwed  on  to  protect  the  thread. 
When  the  piece  of  marble  containing  the  outlet  bole  is  at  hand 
mcaauicmcnts  should  be  taken  from  the  stone  and  the  outlet  box 
placed  in  the  exact  location.  In  marble  work  the  botes  for  the 
.  are  made  when  the  stone  is  cut.  and  if  not  profterly  kcaCad 
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it  will  be  necaasary  to  move  the  onlleL  The  marble  tocatioa  n 
apt  to  be  correct,  doce  with  ouch  ronith  work  to  lignre  from  the 
outlet  can  easily  be  mbplaeed.  Ftegucnfly  a  wooden  pbg  is  pat 
in  an  onfinished  condnit  line  to  protect  it  ftam  plaster  or  other 
material  which  would  prevent  the  passage  of  the  wire.  This  is 
a  bad  practice,  for  the  plug  is  sometimes  driven  into  the  conduit 
and  causes  !nss  of  time  in  removing  it.  while  at  other  tiroes  the 
plug  is  knocked  out  and  leaves  the  pipe  unprotected.  An  iron 
cap  screwed  on  tiajbt  is  the  best  precaution. 
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THE  SWrrCIIBUAKO  OPEKATOIL 

Of  ail  the  men  m  one  of  ihf  gr«'at  modern  polyphase  power 
^tatiolU,  (lelivt-riiig  alternating  current  to  sub-stations,  none  . 
•hould  have  a  better  gra<>p  of  his  duties  than  the  switchboard 
He  sboold  be  a  ni.in  who  has  been  advanced  through 
mba  midentaiuis  all  tbe  dcarical  combiiMtiaiu 
that  can  mic  with  the  madiinei,  awHcfaca  and  feeden.  He* 
ahooM  have  at  leaat  three  or  fonr  yaan^  expcfienee  in  dil- 
farant  fradca  from  deancr  to  awkchboard  operator  of  a  hlsh-teii- 
aion  power  Mation.  For  here  experience  is  the  best,  practically 
the  only,  teacher,  for  it  alone  can  tell  the  oper.iti->r  wliat  is  going 
to  happen  in  his  generating  station,  when  .1:  ■•i.me  distant  point 
a  cable  or  transformer  or  converter  boconics  ilisjWed  while  in 
servii-e,  or  something  in  iui  own  station  |{Dc^  orf  witli  a  "banfj," 
and  all  the  alternators  in  operation  begin  10  emit  that  almost 
human-like  groan ;  the  lights  go  out,  the  sound  of  cacaping  steam, 
the  rumble  and  rattle  of  rapidly  moTing  machinery  without  load, 
a  voice  (iving  orders  and  then  finally  the  death-like  stiltnen 
when  cvcrjrthMig  ia  brought  to  a  atandttiU.  (A  condition,  wMeb 
the  management  says  ahotild  never  oocor.)  Then  the  msh  of  two 
or  thm  nun  t»  the  ftac*  Crom  where  the  lung"  occnrred,  the 
diacpimectlng  of  the  dlnblcd  apparatus,  the  starting  up  of 
machine  after  machine  a-  rapuilly  as  hutna!i  haiuls  oai:  open 
throttle  valves  and  maniinlatc  electrical  switches,  a  burft  of 
liulit.  ai-.d  men  are  to  bv  s>-<,ti  at  their  proper  station-,  .lomg  ibcir 
allotted  work  quietly  ;in<j  quickly  as  if  nothing  out  of  the  ordi- 
nary daily  routine  had  occiirrcJ.  Ten  minutes  has  barely  elapsed 
from  tlie  time  of  losing  the  load  imtil  everything  is  .igain  going 
along  as  usual.  Thanks  to  good  engineering  coupled  with  fOod 
careful  management,  such  thiogs  rarely  happen  hot  aomctinMi 
they  do,  and  In  all  prohaWlitiea  alw^jra  will. 
New  YoniL  H.  d  Ponv 

MLPRESENTINC  ARMATURE  W1I«1>INCS. 

I  have  read  with  much  iniarcat  the  letter  of  Mr.  Stourbridge 


in  the  FAmaiy  nuariwr,  g^v&ig  aa  aooomt  «f  a  mcfhod  of  rep- 
reaentiqr  araiatnrcr  wfaidlnga.  I  hardlir  tUnk^  honrever,  he  ia 
warranlad  fai  dainhig  the  method  daicrihed  aa  '^entirely  new." 
The  aeoompanying  iHuatration  ia  from  a  patent  isaoed  to  me 


ARHATOaB  wummi. 


May  5-  I'*'''*  (N  •         |<^r )  •  i*"  ^  telegraphic  relay,  and  which, 
it  will  tx-  ^eeI1,  eniplcns  sub  tantially  the  same  method.  'Iliis 
should  not.  however.  ilrir;nt  from  Mr.  StourbridgeS  ingenuity, 
nor  from  the  value  of  the  illustration  as  an  educational  aid. 
Nkw  Voml  Cuaus  G.  Bum 

nKWtxK  iw  Moroa  wtaixo. 

I  wi»h  to  submit  the  following  prdbicm  for  solution  t»  the 
reader?  of  the  Electric  \l  Woruk  A  S-hp.  three-phase  induction 
niDior  I?  to  Operate  an  niclinc  mpc  haulage  System  The  iii'i|..r 
!■>  at  the  top  and  must  be  ■'lartfl.  stopped  and  reversed  frum  both 
the  top  and  bottom  of  the  in-line  The  pr^Mcm  is  to  u.^e  a  switch 
at  the  top  and  one  at  the  bottom  of  the  .nclinc  so  iha;  the  nhovc 
conditions  may  be  futlilled. 

Virrna,  CiLit.  f).  C  McKkehax. 


MNQIMOU  aWnCHIS  IM  THBU-Wni  aYIIAMO 

A  problem  which  is  becoming  more  and  more  a  conditiaa  to 
be  met  with  the  inlraduciioa  of  die  thrce-wire  dynamo^  ia  that 
of  cuunecting  aucfa  nadnnea  to  operate  in  parallel,  eidier  with 
odier  machines  of  like  type,  or  with  single  voltage  maehJiiea. 
The  three- wire  dynamo  to  which  I  have  reference  is  that  of  the 
Dobrowolsky  type  and  utilizes  in  addition  to  its  commutator  jiid 
lirushcs,  two  or  :iior<!  coUcctor  rings  tapped  at  equidistant  points 
on  the  armature  by  leads  from  a  compensator  consisting  of  coils 
nf  wire  wound  upon  a  transformer  core  with  a  tap  taken  out 
:it  tile  rii;r;.;ic  point  of  the  compensator  lo  supply  a  neutral  wire, 

I  employ  a  method  oi  connecting  such  machines  together,  which 
I  hive  iouad  veijp  convenient,  and  may  be  of  inlercat  to  your 


For  aimplidty  adse  I  will  assume  the  three-wire  machine  which 
uaca  a  ainglc-phaie  compensator*  but  it  will  be  wdcTatood  that 
the  device  is  equally  api^lcabh  to  polyphase  conpensators,  Tbe 
diagram  of  snch  a  machine  ia  shown  in  Fig>  i.  It  will  be  noted 


m  I.— TUB-WOB  OIXBkAWt. 

iIkiI  in  a  machine  of  thii^  kiml  the  ^erit  coil  is  divided  into  two 
|iarts,  one  on  each  side  of  the  line.  This  is  necessary  in  order 
ihat  the  machine  may  compound,  no  matter  how  tiie  machine 
i.r.  be  i:nba!anced  :  and  if  the  load  is  badly  nnbalam-eij,  tlie  ms- 
■    me  '.s :  1  ifQiiir*'  two  equalizer*  nis'e.i'l  of  nne 

1  he  elementary  diagram  of  connectnig  two  such  machines  to- 
gether, and  also  a  third  siiigle-voltage  machine,  is  shown  in 
Fig.  3,  but  its  realization  in  practical  switchboard  construction 
is  not  as  simple  as  it  looks,  and  moreover,  the  method  eoployal 
in  awitduag  the  machines  together  varies  from  ordinary  pao> 


II  la  poadUe  to  nie  c 
hnt  If  Oiat  is  done,  cadi 


for  all  the 
win  have  to  be  lyndironiaed 


111.        -  I  llUfS  v.  HIE  DYNAMOS  IN  KSKAll-LI., 

;ike  an  ordinary  alternator  before  it  e.iii  t  r  throw:',  in  parallel 
.sith  its  m.ile,  aii-J  all  the  troiiblev  of  <infi|iia'  ilivisioii  of  load  that 
occur  with  alternators  are  likely  to  b«  encountered.  For  this 
reason  there  should  be  a  separate  compensator  for  each  machine, 
when  they  can  be  thrown  together  regardless  of  phase  relation. 
It  is  necessaiy,  furthermore,  in  case  a  single-voltage  madiine 
is  uaed  m  connection  with  the  multivoliage  madiine,  to  cqnip 
it  either  with  two  series  coils,  one  on  eadi  faiit  of  the  line,  or 
to  divide  die  series  ooQ  in  two  parti,  tapping  m  die  einaliacr  at 
the  middle  pehit  thertof— a  procedure  diat  is  admissaUe  only 
when  the  percentage  of  nvi»r-compoimding  is  very  small. 

Below  is  shown  what  I  h.ive  found  lo  be  the  most  convenient 
switchboard  di.iRram  in  connectiiiB  such  machine*  together,  and 
a  few  words  of  i  x|ilaii.'itiuii  \<,  \\\  suffice  tn  tbow  the  re,isoris  for 
the  arranK>'i»oiil 

In  the  first  pl.ice,  as  there  r<re  I  •  '  <■  piali/er^.  .m  ammeter 
Ln>talied  in  dthcr  the  positive  or  nei^ativc  teg  nf  the  machine 
will  give  erroneous  readings,  making  one  machine  record  too 
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much  and  the  other  too  litlle  by  the  difference  of  current  flow- 
ing over  tlie  equalizer.  There  is  onl)'  one  place  on  the  system 
where  the  ammeter  can  be  installed  ami  give  correct  indications, 
»nd  that  is  the  cable  leading  from  the  rocker  arm  of  the  ma- 
chine, or  in  other  words,  in  the  armature  circuit. 

It  is  furthermore  to  be  appreciated  that  when  both  equalizer 
switches  are  closed,  the  machines,  even  if  ihe  main  switche* 
are  not  closed,  are  in  parallel  as  shunted  machines;  and  if  in- 
stalled in  the  ordinary  way  they  are  without  fuse  protection 
in  this  circuit,  and  rais-throwing  of  the  equalizer  switches  will 
cause  a  short-circuit  of  the  most  fonnidahlc  character  with  ab- 
Mlutely  no  protectioo  between ;  for  Ihts  reason  the  circuit 
must  contain  a  fuse.  It  is  a  well  known  fact  that  there  should 
be  no  fuses  in  the  equalizer  for  the  reason  that  ulien  the  equal- 
izer i$  carrying  current  to  tlie  extent  that  it  will  blow  a  fuse,  that 
is  the  time  when  it  is  needed  most,  and  its  failure  at  that  criti- 
cal moment  would  produce  more  trouble  than  any  possible  over- 
he.iting  of  the  equalizer  would  entail.  For  that  reason,  the  fuse 
protection  in  this  circuit,  like  the  ammeter  >liiml.  must  be  installed 


FlC.  3. — TRREE-WIRE  CENEKATOKS  IN  PAK.\I,1,F1. 


in  one  of  the  rocker  cables,  preferably  the  opposite  cable  to  that 
in  which  that  of  the  ammeter  shunt  itself  is  installed. 

A  consultation  of  the  diagram  shows  that  each  main  switch 
and  each  equalizer  switch  are  all  single-pole  switches  used  for  the 
following  reason : 

When  the  m-ichines  are  run  singly  no  equalizer  connections  at 
all  are  desirable  for  they  would  produce  live  contacts  on  machines 
supposed  to  be  inoperative;  therefore.  I  have  found  it  conven- 
ient to  arrange  four  single-pole  switches,  using  the  outside 
switches  on  the  main  wire*  .iiid  the  two  inside  switches  on  the 
positive  and  negative  equalizer  wires. 

The  possibility  of  unbalanced  load  requires  the  installation  of 
two  circuit-breakers,  one  in  the  positive  and  one  in  the  nega- 
tive leg.  These  should  be  used  in  preference  to  a  double-arm 
circuit-breaker.  TTie  reason  for  this  is  that  it  is  possible  for  one 
side  of  the  line  to  be  overloaded  while  tlie  other  <ide  i»  well 
within  its  load  limits.  This  will  blow  only  one  ctrcitit-breaker. 
leaving  the  other  side  slill  operative  provided  that  the  unbalanc- 
ing is  not  too  much  for  it,  thus  disabling  the  plant  les^  in  case  of 
a  short-circuit.  The  procedure  in  starting  up  a  plant  of  this 
kind  is  as  follows : 

First,  all  circuit  switches  on  Ihe  board  are  left  open,  as  ar^ 
also  controlling  switches,  and  the  machines  to  be  used  are  brought 
up  to  speed. 

Second,  all  of  the  controllini;  switches  of  one  tn.ii.'hiiie  are 
thrown  in,  the  circuit  breakers  being  previously  closed,  and  the 
neutral  switch  is  closed.  .After  the  machine  has  built  up,  load 
within  its  limits  may  be  applied. 

The  second  machine  is  now  thrown  in  in  the  following  way: 
First,  (he  positive  and  main  and  (Kwitive  cqn.ili/er  are  thrown. 


This  throws  in  the  series  coil  of  the  machine  to  be  put  in  cir- 
cuit, and  causes  it  to  rapidly  build  up  in  the  right  direction.  The 
voltages  of  the  machines  are  then  equalized,  and  at  the  moment 
of  equalization  the  second  equalizer  switch  is  thrown.  This 
puts  the  two  machines  in  parallel  with  one  series  coil  cut-out. 
l^astly,  the  negative  switch  is  closed  and  the  incoming  machine 
lakes  its  proportion  of  the  load. 

When  it  IS  desired  to  disconnect  a  machine,  it  must  not  be  for- 
gotten that  two  switches  must  be  thrown,  either  a  positive  switch 
and  a  positive  equalizer,  or  a  similar  combination  of  tiegaiix'C 
switches.  It  is  also  well  to  put  a  double,  or  three  or  four-pole 
switch,  as  the  phase  of  the  sjstem  may  require,  in  Ihe  com- 
pensating circuit  of  each  machine.  Under  those  circumstances, 
if  one  compensator  is  sufficient  to  lake  care  of  the  unbalanc- 
ing, the  others  can  be  thrown  out  and  will  save  a  certain  percent- 
age of  idle  current.  This  is  also  convenient  in  case  it  is  desired 
at  any  time  to  break  the  compensator  circuit  to  renew  Ihe  cdiii- 
pensator  brushes. 

Lastly,  the  arrangement  is  convenient  because  in  many  cases 
it  will  be  found  thai  only  one  equalizer  is  needed  when  the  load 
is  not  badly  unltalanced  or  likely  to  become  so.  In  such  cases  this 
i'<iualizer  can  be  disconnected  by  means  of  its  single-pole  switches, 
.ind  if  any  sudden  cause  arises  for  disconnecting  one  of  the 
machines  quickly,  the  opening  of  a  single  single-pole  switcli  will 
answer  cverj-  purpose. 

Finally,  the  use  of  single-pole  switches  in  this  way  emibles  the 
various  circuits  of  the  machine  to  be  quickly  separated  for  pur- 
pose of  testing,  and  it  is  found  very  convenient  when  adjusting 
the  compounding  of  the  machines. 

New  Yobk  Cir\".  George  T.  IlA.scuerr. 


MOUSE  MECHANICAL  CALLER. 

There  is  always  a  peculiar  fascination  in  constrticting  for  one's 
-self  some  particular  apparatus,  the  object  of  which  is  10  perform 
mechanically  certain  work  previously  done  by  hand,  thus  allow- 


MORSE  MECHANICAL  CALLER. 

ing  the  operator  an  opportunity  to  carry  along  two  independent 
lines  of  work  ai  the  same  time.  I'hc  apparatus  shown  in  the 
accompanying  cut  and  appropriately  christened  "Gabriel"  was 
designed  and  constructed  for  the  purpose  of  "raising"  telegraph 
office?  that  require  calling  anywhere  from  ten  minutes  to  one- 
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half  hour— such  coixliiioiis,  ttrange  at  it  may  seem,  are  not  at 
nil  unusual  on  railroad  lflegr:iph  ImciL 

The  extreme  simplicity  of  the  ap|Mnitu«>  the  foci  that  it  w«s 
put  tmgctlier  dnriog  tfmn  moments,  made  frooi  lodds  and  cndk" 
—the  thoteni^y  satCtfaciQiy  maiwcr  in  wUdi  it  does  it*  woric, 
oonidcd  wfth  the  knowledge  tliat  it  aoqnired  in  its  constraciwn, 
are  matters  that  will  appeal  .strongly  to  the  amateur  electrician, 
without  being  devoid  o(  interest  to  tho.se  that  arc  seniors  in  the 
school  of  (.'Icctr.crvl  science. 

The  general  tuiiitrucliun  of  the  apparatn";  will  be  apparcnl 
upon  inspection  of  the  cut,  although  ra  iny  ti  cijinciiions  and  im- 
provements which  may  be  added  at  a  slightly  increased  cost  will 
be  readily  sugge!i1ed.  The  vertical  drum  is  a  cylindrical  tin  bo.x 
mounted  on  a  shaft  and  revolving  clock-wise  in  direction.  The 
•haft  used  in  the  construction  is  a  steel  spindle  about  lo  in.  long. 
Tlie  lower  end  of  the  shaft  terminates  in  a  point  and  inns  in  a 
concavity  in  an  iron  base  piece,  which  is  a  piece  of  yi-hu  iron 
fastened  lo  the  wooden  iuse  with  H-in.  hnss  screws,  and  receiv- 
ing one  wire  that  runs  to  a  Undine  po«t.  The  upper  end  of  shaft 
i*  connected  lo  the  driving  gear  by  i  pin  e  .  .f  dr.ivy  walled 
rubber  tube  with  an  internal  diameter  suitable  io  siip  hrmly  on 
the  end  of  the  vertical  shaft,  at  the  !ame  time  receiving  the 
shaft  that  forms  a  part  of  the  driving  gear,  and  which  will  be 
described  later 

The  revolving  drum,  whuh  liirn<t  "iimilar  to  a  phonograph  cyl- 
inder, carrier  on  its  periplkiy,  ,i;uched  firmly  by  means  of  a 
food  quality  of  mucilage,  and  with  ends  lapped  with  reference  to 
ditwiiea  ol  Matien,  a  sheet  of  thin,  hard,  best  qiaiity  Knen 
lypeMiniler  paper,  petlbfated  in  Morse  danders  in  sncb  a  way 
as  to  malce  np  the  various  calls  desired,  eadi  eall  being  npeated 
two  or  three  times  and  the  horae  ofBce  signaled. 

The  prime  mover  which  appears  in  the  background  consist! 
o(  an  electrical  top,  an<l  in  its  nTdif-.-irv  c.iii.inty  it  tig-jre»  as  an 
interesting  toy,  affording  in;  r:v\  oi  anin-iiiirnt  io  Ihe  urchin. 
As  the  t<ip  iiLikcs  about  .i.i«Jo  r  pf.;.,  .in<i  .i  comparatively  slow 
rotary  uiotuui  was  itiipcralivcly  necessary  for  the  Morse  drum, 
the  matter  of  speed  reduction  presented  itself  for  sdntiott, 
and  w.ts  effected  in  the  following  manner: 

The  movement  of  a  small  clock  HO  longer  useful  as  a  time- 
piece was  dissected,  the  superiluons  porta  discarded  and  a  train 
ol  three  gears  widi  thdr  pinions  reserved  for  redndiwi  pur- 
poses. A  Si^ln.  dog  ftm  ib*  elodc  was  loMend  in  itee  alter 
being  mounted  on  the  vertical  shaft  ol  llie  motor,  the  train  of 
gearing  being  so  disposed  thai  the  slowest  turning  shaft  in  the 
train  was  united  lo  the  shaft  of  the  Morse  drum  by  a  sleeve 
coupling;  I  the  piece  of  rubber  prev  iously  referred  to),  while  the 
first  driven  wheel  in  the  tr.iiii  in  mesh  with  the  cog  on  the 
arm.'itiiiT  -h:iit.  thr  redui  tion  in  ^pc^-rd  being  such  that  the  arma- 
ture made  aoo  revolutions  to  i  revolution  of  the  .Morse  drum. 
This  was  found  to  give  about  what  was  desired  in  practice,  .md 
to  obtain  a  variation  in  speed  about  a  ft  of  No.  aB  steel  piano 
wire  was  introduced  into  the  motor  ciicnit,  sidt-divisians  of  this 
rcaistaace  Iwing  properly  connected  up  to  a  segment  riwMtal,  the 
Mgmcnta  being  nothing  more  than  five  flat-head  brass  screws 
arranged  on  the  nr.  of  a  cirda  on  the  outside  of  the  contsimng 
box.  the  screws  prutn  ditig  on  the  tnside  of  the  box  about  H  in. 

to  receive  the  cunvolutions  of  the  fine  re  i-l.m.  c  wire.  Tbc 
convolutions  of  ihc  resistance  wire  are  held  at  the  lower  end 
by  being  passed  over  rnrui:  htads,  which  are  aimply  inserted  in 
the  inside  of  the  containiitg  box. 

The  rheostat  lever  can  be  conveniently  made  of  a  pie;.  ■  i 
unannealed  brass  wire  about  No.  i8  in  si/e,  an  eye  iK'ing  formeii 
at  one  end  to  admit  the  passage  of  a  round-bead  brass  screw 
wiiicb  fattens  it  to  the  box  and  forms  the  pivot  about  which  it 
turns,  and  also  recdvcs  one  tenninai  of  die  battery  and  motor 
circuit  on  Ihe  inside. 

On  the  right  (inside  of  box)  will  be  seen  a  vertical  stand- 
ard of  No.  12  hard  Ijr.i';'  wire  on  wlii.  Ii  the  drum  tr.iiirr  is  ar- 
ranged to  slide  up  and  down;  in  thi';  way  ttie  trailer  can  be 
shifted  to  differeiit  calls  on  the  revnl.inp  drum  One  wir.-  irom 
the  binding  post  runs  to  the  bottom  oi  (he  standard  and  biings 
tiie  telegraph  circuit  through  the  drum,  the  dol'^.  dashes  and 
spaces  being  formed  in  accordance  with  the  perforations  in 


the  Morse  paper.  The  trailer  is  wound  in  a  spiral  of  a  half 
dozen  turns  about  the  standard  and  its  free  end  passes  through 
the  box,  a  vertical  slit  pennittiag  it  to  be  raised  or  lowered; 
some  s^ht  recesses  are  oil  in  so  Aat  when  Hht  lower  lever  is 
hiwfht  op  agifaat  it»  It  will  haU  it  in  phme.  By  tiglMciiiag  the 
screw  m  this  tever  it  will  worlc  stiff  and'  leuain  in  any  posi- 
tion. 

Two  cells  of  good  dry  battery  will  operate  the  motor  in  lirst- 
rl.iis  .shape.  A  tclcijhriu'  cord  13  u.scd  n..  ciuinevi  tn  hue,  one  pair 
terniiiiais  being  hansaiercd  down  tlat  with  n  ;.:i:ee  of  sheet 
nuca  placed  between  them  lor  in-.',:'a(icin ,  '.he  I'.v.i  jie  iH'urid 
togciiicr  in  any  way  lo  preserve  their  insulation  and  the  pair 
should  have  a  gentle  wedge  like  taper  so  it  can  be  pttsiicd 
under  the  clip  when  tlie  circuit  closer  is  thrown  out. 

NouK  AiiAUB,  Mass.  T.  H.  ReMUmt. 


soLurroNS  to  vabous  nob(.eki 

I'lu  j-st  d  .ir-  .!i  ii;r.im.  which  I  Mibniit  as  soltitions  to  various 
problems  pu'  li  hcd  in  t: 
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nC.  I.— Mil.  MAtSHALL  S  SOLUTIO.V  TO  M*.  BI..\CK  .■;  fW^B'.^M. 

10  Mr.  Black's  motor  problem.  The  number  of  switches  required 
to  obtofn  the  rcaulu  asked  for  is  three— two  daaUe-pole,  double- 


rtc.  2.— soLvnoN  to  mr.  wbikTs 

throw  and  one  vinRle-pole,  siiiglc-throw^ ;  the  upper  ja.s  s  of  ihr 
double-pole  switches  being  connected  together  permanently  by 
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means  of  a  <trap.  Suppu-ing  all  switches  lo  be  out,  the  opcratiun 
is  as  follows:  The  main  switch  and  the  single-pole  switch  are 
both  thrown  in,  and  the  Icver  of  the  , 
Ktuting  box  is  tivown  over.  This 
starts  and  bringrs  motor  No.  3  up  to 

speed.  Xi'  I'liiiR-rt  t'nc  nujti  ir-  in  scries 
pull  the  ••iuglc-pule  switch  and  throw 
both    doublc-|)o)c  switches  up,  SttXt- 

'mg  the  motors  in  the  twiul  manner. 
To  connect  the  motor*  in  tmtltiple 

place  the  double-pole  switches  on  the 
lower  jaws.  To  connect  the  licUls  in 
parallel  and  the  armatures  in  scries, 
place  switch  S'l  down  and  switch  St 
np.  To  phce  the  armatures  in  parallel 
and  the  fields  in  Mfies,  revene  the 
switches,  i  e.,  pUce  St  across  the  low- 
er iriws  and  Si  across  tl:<:  upiu  r  [:,\:- 

b  ig.  2  gives  solutions  to  Mr.  White's  instruuieiu  prubleiii.  The 
upper  cngtaving  (bows  a  cimple  amngement  uiing  wchtts  and 


I  enclose  herewith  a  diagram  of  connections  for  the  two-motor 
problem  pubiithed  in  the  January  ninnbcr.   AU  but  the  last 
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WHlTr'5  PROBLEM. 


switch  art  iiiigit-j^uU .  .iuglc-lliiuvv ;  the  former  is  dauble-pole. 
To  place  one  motor  in  circuit  switches  No.  2  and  Xo.  3  are  closed. 
To  place  both  rootora  in  senes,  switches  No.  2,  No.  4  and  No,  6 
are  closed.  BcKh  motors  nay  be  operated  in  parallel  by  closing 
switches  No.  i.  No.  »,  No.  5  and  No.  6.  To  place  the  fields  in 
parallel  and  the  armatures  in  scries,  switches  No.  3,  Xo.  5,  No.  6 
and  No.  8  are  thrown  in.  To  pl.nrc  the  armatures  in  p.;r,Tllcl 
and  the  fields  iu  scries  switclies  No.  1,  No.  7  and  No.  9  are  closed. 
In  order  to  verify  iny  solution  I  connected  up  two  small  motora 
according  to  the  diagram  and  iound  it  would  work.  There  an 
several  otfaer  speed  poaaMilies,  but  no  rule  of  reversing,  al* 
though  it  is  very  easy  to  short<iraiit  the  Vne  or  throw  fall 
voltage  on  an  armature. 
Los  Anceui,  Cm.  L.  P. 
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FIC  5.— MB.  mode's  solution  TO  MR.  ILACK's  TWlMLBM. 

plugs  with  short-ciri-iiitiiiK  ■:ui:ilu-  IU  take  readings,  the  plugs 
are  placed  in  their  respective  sockets  and  the  single^polc  switch 
OpeiMd  which  corresponds  to  the  set  of  «  « 
sockets.  Care  most  be  taken  to  close 
the  switch  before  withdrawing  the 
plugs  sint  f  tliii  wo'.iM  i  'i>i-ii  the  e  ir- 
aiit  Tn  the  engr-ivuig  111  the  center 
a  <J.iul)lc  pole,  double-throw  switch 
takes  the  place  of  the  pings  and  sock- 
ets in  the  engraYfagr  )tt  the  top^  The 
operation  is  the  same  as  before.  In 
the  lower  engraving  double-pole  rocker 
switclits  •trc  <  ['.iployed.  the  jaws  of 
which  arc  of  such  length  that  the 
Uades  arc  firmly  locked  in  one  set 
of  jaws  before  the  connection  is  brok- 
en on  Uie  other  jaws.  With  this  ar- 
»ng«tiicnt  it  is  iinposiible  to  open  the 
drcnit. 

Fig.  3  is  a  solution  to  Mr  White's 
lighting  problem,  the  number  of 
lights  designated  bang  mly  for  pur- 
poses of  iUustmtion.  When  the  triple* 
pole,  double-throw  tiwttch  is  in  the  po- 
sition shown  .ill  lights  arc  burning  on 
the  I  lo-volt  circuit  To  place  the  lights 
on  the  220-volt  circuit,  the  riogle-pole 

switch  is  used  to  cut  out  the  iMccssaiy 

number  of  bmps  to  inlance  up  the 

s)stetn,  and  the  triple-pole  switch  is 

thrown  ou  the  lower  jaws.    If  tt  is 

desired  to  use  only  one  switch  the 

arraogement  shown  in  Fig.  4  will  suf- 
fice, the  foor-pole.  donUO'fhrtnr  switch  being  connected  as  showa 
Sah  ntanasoOk  Cau  J.  J.  Mabsbau. 


Enclosed  please  find  a  sulutiuu  to  Mr.  R.  A.  Black's  problem 
in  motor  control.  I  used  bus  wires,  not  knowing  wheiiirr  the 
motors  were  at  some  distance  from  the  point  of  control  or  not 
In  nin  work  where  the  motor  leads  are  usually  ran  to  the  molor 
in  iron  conduit,  it  would  b«  dieaper  to  use  the  bus  wires.  If 
die  motors  arc  at  the  point  of  control,  busses  are  unnecessary. 

Sper;;il    ihrer-polt",    ilonhk'-tlirtjw    ?',vi[rhcs    arc    rnip'oycd  ;  but 

these  can  be  easily  made  from  the  ordinary  tbrce-pole,  double- 
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ne.  &— If  B.  BTUacESS'  soLtmoN  to  ub.  black's 

throw  switch  by  pnttiBg  in  the  two  extra  studs.  The  handle  of 
each  switch,  except  the  main  switdi,  is  swung  in  a  hOfiaOPtal 
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plane,  I  think  that  all  three  switches  could  be  in  at  starting  apartmenl  rang  Crom  its  respective  push  button  in  the  basenwat 

without  any  serioos  results;  but  In  order  to  obtain  the  desired  and  it  was  required  to  change  the  wiring  SO  ^t  each  puih 

combination;  only  thos?-  switches  should  be  in  which  are  spcci-  woitM  ring  it=;  rcT»'''tivi'  ln'l!  and  also  operate  a  separate  bell 

&ed.  In  order  to  put  cither  motor  in  circuit,  switches  No.  i  and  and  an  annunciator  in  the  janitor's  room  simultaneously.  In 
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Enp  Cell  CKAnciNc  raou  RoTAav  Cowvebtbs^ 


No  J  sJioitld  be  open  and  switch  No.  j  throun  to  the  riglit  for 
motor  No,  2  or  to  the  let't  for  motor  N'o.  i.  To  put  both  motors 
in  series  switch  No.  3  should  be  open,  switch  No.  i  thrown  to 
the  right  and  switch  Ko.  2  thrown  to  the  left.  W  hen  it  n  de- 
sired to  Oj^ente  both  motors  in  parallel  switch  No.  3  is  left  open 
and  swit^  No.  i  is  thrown  to  the  left  and  switch  No.  z  to  the 
right.  To  place  the  armatures  in  parallel  and  the  t"H'ld>  in  scries 
switch  No.  3  is  open  and  iwitL-lies.  No.  I  and  NH  j  thrown  to 
the  left.  To  place  the  armature'  in  series  .ind  the  \'\i-U\>  in 
parallel  both  switches  No.  i  and  No.  2  are  thrown  to  the  right 
and  switch  Na  3  is  left  open. 
Cbicmo^  Ilu  F.  M.  Stvbcess. 


VMKCM  t«  tm  attX  CHAhCIXC  FKO«  BOTABIES. 

Herewith  is  a  di.iRrani  sliowing  ;i  rotar\'  converter  >ct  ch:ir«- 
iiig  30  end  cells  on  each  side  of  an  F<lison  three-wire  sy.slcni,  tlic 
other  cells  floating  on  the  system.  Thi^  diagratn  c.iuscrl  con- 
siderable diMUSSion  among  my  feUow  employesi  and  thinking 
it  would  be  interesting  to  other  readers.  I  send  it  to  you  for 

publication.    The  dtscuasion  ar^.isc  ir. im  a  difference  01  oiiiiiioii 
a?  to  whether  the  rotary  would  charge  the  entire  battery  or  iikI. 
I  should  be  pleased  to  Uxv*  the  Opinions  of  your  rcacU  r> 
New  YatK  Citv.  A.  J.  Dumjoi*. 

mMXU  IX  AFAaTMENT  HOCSE  WtRlN'C. 

While  making  <ottie  change-  in  tin-  electric  %\triiig  "i  an  apart- 
ment house,  I  was  called  upon  ti'  o\erhaul  the  Ik'II  sy-teni.  and 
since  the  alterations  were  soiiiewliat  unusttn!  I  fell  th.it  it  would 
make  interesting  reading  for  your  readers,  at  the  same  time 
iorming  the  basis  of  an  {mere«iting  pmblem.  The  bell  in  each 


addition  to  this  a  switch  was  to  be  placed  in  the  Janitor's  raom 
10  ring  .1II  bells  at  once  and  at  the  same  ttine  throw  tuo  or  more 
batteries  on  the  circuit  in  multiple  in  case  of  fire  or  gencrsl 
alarm.  A  switch  was  also  provided  to  change  from  one  battery 
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to  the  Other  shrxild  the  battery  in  use  give  ouL  AU  these  d»n<es 
were  to  be  made  in  the  janitor's  room,  the  push  bttttOBS  Rnnin- 
ing  in  their  original  position. 
BlMOKLYX.  K.  Y.  W.  K  Ddmck. 
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I  have  a  mcKScI  motor  cor  rwt  hy  two  Ory  crlU.  Wotild  it  iioi  br  itot- 
9ible  for  111:  I  .  r.c  I  n:  I  -  :  i  I  [  down  ibe  rtiltiitc  anil  curr«lil  of  mf 
iiO'Velt  li(htlnK  circvli,  anil  o|>rratc  tbe  MOIW  in  tbu  wajr?  The  dtj 
«tttt  d»  nM  tan  v*(7  toB(  ud  it  b  «it|p»uii»«  «D  b«  caifriRmllr  nglatiat 
Iban.  S.  «. 

It  is  ■■u-^;Mr  to  cut  down  your  voli.ii.;i  currciil  by  ii^inR 

lamps  as  you  suggest;  but  this  will  not  be  nearly  so  chrap  af  the 

4iy  oNs. 

Kindly  inform  nic  «lty  wiib  i«i>  ITan«forinrrft  operaied  in  multiple,  if 
the  aecondarr  01  one  Ijc  grouodnl  an  accidental  niound  (totn  tbc  <i]i(M<itf 
»tdc  of  Ihc  lecondary  of  the  other  trantformer  woold  not  result  in  current 
flowing  from  that  bide  of  the  fteeondarjr  of  iine  cnMVfprnwr  to  the  opposite 
aide  of  the  aecond^ry  of  the  other  tranftformer  ^  H.  H.  P. 

The  secondary  c.rruit  of  each  transformer  with  it-  group  of 
lamps  is  a  system  in  itself  and  is  not  aScclcd  by  grounds  on 
Other  trai»(<»niin»  in  circuit  willi  k. 

What  size  of  wire  should  be  used  to  «-tnd  a  wliip  spaitc  coil  Itaving  a 
core  ?i  io.  br  ioyi  in.,  and  how  many  cells  of  battery  oouUt  it  take  to 
operate  such  a  coil?    The  coil  ta  used  for  nas-lightios  purposes.  W.  U.  L. 

Wind  the  core  wilh  No.  16  wire  to  a  depth  of  eight  or  ten 
laycira.  Two  cells  of  battery  should  give  imiy  good  resulit,  al- 
though more  might  he  added.  F.xccssive  car  rent  will  cat  up  die 
cqntaicti  en  the  gas  lightii^  outfit. 

I  iMve  tm  taoftmiiAmtuM,  iMiiut'turitBi  dynuiM*  naans  !■  aehi* 
fit,  each  bein(  driviil  kg  ■  44^11.  bell.  One  dynamo  Mbw  mn  BMC 
revolntions  a  mioalc  tktn  llie  otber,  wai  as  the  load  lannin  Ihc  ilmr 
tnachine  takes  the  greater  part  -nf  the  Irii.l  giii-ii-.g  joft  amperes  on  a 
I-i.uJ  >\1iat  change  is  neceiMr;.  uvim  *□  maVc  ti.'tln  Tnachinet  share 
the  load  exi^ially?     1  have  tried  *hll««g  the  bru*!!!-*  wi;ii  r-i:  .^5l«^e**. 

J.  .\. 

Add  a  resiMaiKc  externally  to  and  in  »eric»  with  the  series  coii 
of  the  machine  wbidi  has  a  tcndcpcy  to  take  more  than  ita  ahaiw 

of  the  load. 

Cmh  yon  ioforin  rae  where  1  can  tibiain  diArcOAl  |iJates  aWut  iiic  4r  eiflit 

iciehi^  vii^rr  i.ni  about  one  inch  Mtkt  I  kWM  tfM  «ll  the  li-cal  >lral 
Ci  ^  in  C-hcmicdlR,  etc.,  and  can  only  ofeliiA  Ifchlflri  VbOVt  1  inch  si|Uare, 
«ucb  as  are  usetl  for  bluw-ptpe  work.  D.  4.,  K. 

The  largest  size  of  imported  charcoal  plate  of  which  wc  have 
knowledge  is  three  mchcs  by  one.  You  nuy  make  a  plate  01 
laiWer  dimensions  by  mixing  powdered  charcoal  with  a  flux  of 
molasses  aitd  subjecting  this  to  hydraulic  pressure.  The  block 
should  then  be  bumeit  in  a  kiln  to  carbon i«e  the  sugar.  This 
block  will  not  be  so  Iwrd  as  the  smaller  inip'>ruvj  blocks,  however. 

I  have  tewouni  a  j^-voU,  i.tj-cyck  (m  oioior  fur  1  lu  vuUs  ami  4a 
cgrda.  Did  ebiain  ■  tfati  af  ■fpnadinilrly  f oo  r-fjii.  wkca  the  ttalar 
eakto  ate  vannttei  la  iwlss,  M  thu  diMS  ar*  iwir  aiirs  «{  soleg.  Whn 
I  connect  the  coilt  in  arattip)*  SCTiCS  «•  to  eat  don  the  nunihcr  of 
paira  of  poles  10  two,  the  Speed  b  Mvtd,  tulMteat  It  sksoVd  l>e  dcuMed. 
Wfcv  ikotild  this  be?  C.  M.  II. 

The  change  docs  not  seem  to  result  in  >tifiicietit  torque  !iir 
your  motor,  and  this  may  be  due  to  the  action  o(  the  sliading 
coilSi  There  should  be  four  instead  «f  «ght  of  tiiete,  and  each 
sbould  stmoit  cover  a  irorking  coil.  We  doubt,  however,  if  the 
motor  will  operate  satisfactorily  in  any  event. 

In  doearaHee  l^blinc  WSrfc.  I  "llrn  have  iKcaiiim  lo  nuke  tit>  red.  oilite 
mnd  aHue  laoipt  so  a*  lo  nacmbte  eiie  iutit>nal  embietti.  and  being  auxious 
M  have  lUs  as  noirir  fiflw  as  pettlMe,  I  wanld  he  obliged  >f  yon  w«i«M 
■atont  sie  «lMt  an  the  dineiutanf  ef  the  oiaadard  AmcrlcaB  li^ 

There  is  no  one  ^i/<'  oi  American  flag  oniMdered  as  standard. 
The  War  and  Navy  Departments  each  have  a  number  of  stanilard 
sue  flags.  The  dimensions  01  'ionic  of  the  il.'tKs  n^ed  by  the  W.ir 
Department  are  as  follows:  Infantry  par.ndf,  ^'i  by  5'^:  po^t. 
10  In  :■<->.  Mrni,  4  by  8;  garrison,  24  by  3(1.  The  field  oanipies 
abciut  0111.  Uiird  of  the  fly.  and  7/1^1  of  the  hoist,  or  e.\act!y  »eveii 
of  the  thirteen  barv  The  nunibcr  of  stars  in  the  field  is  equal  to 
the  number  of  Stairs,  which  at  the  present  time  is  45. 

fi)  UHiich  is  Ihc  Sr>t  rr.t  .Inching  oil  and  which  Ac  hot  {ntulallac  oH? 
<a>  Which  oil  ia  tnotliy  nscd  in  high  tenti.-in.  oil-lireak  switches?  <  )>  Hom 
niay  1  prevent  collector  ting-  from  cufing^  C.  .\.  .M. 

Oil  is  not  a  oonducting,  but  an  insulating  medium.  (2)  The  oil 
used  in  oii-bmle  switches  Is  known  as  transit  oil  and  is  obtained 


from  crude  petroleum  by  fractional  distillation  after  chemical 
ucaimcnt.  Oil  for  switch  purp<l»■^  sli  niJd  have  a  flashing  point 
n<K  below  l8o*  C  and  should  not  burn  steadily  under  300°  C  It 
should  be  free  from  alkali,  moisture  and  acid  and  should  be  as 
fluid  as  powibte.  (3)  The  cottmc  of  collector  rings  may  be  pre- 
vented by  occasMHmlly  hibricatii«  them  with  a  small  amount  of 
\aseline. 

It  it  poasiMe  to  sieasurc  the  roltage  ocrosa  an  arc  of  a  jooo  v jlt  Mrie* 

•oTvoltsf  *  ' 

Vc<i    In  performing  this  opentioo,  bowever,  it  is  absolutety 

necessary  th.it  all  the  lamps  be  Hghted  and  remain  so.  and  also 
that  the  person  maki.-.R  the  nii;':45-,-rr:iiuTiI  ^lioul-i  in-  iiisuL-.tcd  {r  un 
ihe  ground.  Unless  these  cond.tii  ns  ublaiti,  there  :5  .ar.  .ittcndatu 
danger  ilie  .ir.~  .irrois  \\\\n:r.  Ilie  i:'.i:.iSiitrnicnt  is  b<;iiiK 

taken  fail,  the  full  potential  oi  the  system  will  b«  thrown  on 
ihe  instrument,  and  unless  caution  is  used  and  the  operator  in- 
liolated  from  the  earth,  current  at  this  potential  might  pass 
thrsNigh  Urn  to  eaith  with  aerious  tesnlls. 

Kiodlr  tmfmm  ok  of  the  tat  sacAod  tt  Mfefaw  nwtw  for  tko  walls 
«f  dslloaisy  bollai.  I  had  ■  hsiler  hridted  wp  a  aioalh  ico,  using  com- 
mon inoriar  and  the  brickwork  Is  loose  and  cracked  already  r  Cun  6re 
clay  be  nude  of  Tortland  cement?  3.  In  sending  a  cylinder  to  n  m;ichine 
khop  to  V  ff-KoM^d  whit  i^rrcititi^n  should  he  taken  to  have  the  leork 
irojierlj-  Jorn  '  t  Will  111  .  iiKii-r  ^iri  n  throttle  jw—  be  good  enough 
to  drive  a  dyi.aniu  Cirtvi;iK  j  Iiniit  ni;  '.Laii*  }■  G.  G. 

The  best  method  oi  rjiii'dins  wa;!s  for  statii'iuiry  i>iiili-i-.  ^-i  •.o 
»t't  the  brick  in  cement,  cijiumon  mortar  :s  not  sniUihli'  f"i  thii 
jiiirposf.  2,  Wr  h.ivc  never  heard  01  fire  clay  Ixk'k  :'Ladc 
from  cement,  if  cement  mortar  is  subjected  to  a  high  utupera- 
ture,  the  cement  loses  its  water  of  crystallization  and  becomes 
friable.  3.  Directions  should  be  given  to  rebort  the  cylinder  cen- 
tral with  tbc  coimter  bore  and.  not  central  with  the  present  bore 
of  the  worn  qdinder.  4  An  engine  with  a  good  throttling 
go«-emor  ought  to  give  dose  cfonib  speed  regulation  to  drive 
a  generator  on  a  lighting  kMd. 

Kindly  explain  bow  a  6i>.c]Kle  ttanfiifmer  wBt  SM(k  ea  a  laj-eyde  cir- 
cuit or  a  ias-9cit  Msmtfofaicr  en  a  (o^de  c)i««l|}  L.  G. 

The  cmmter  &m.t  of  the  primary,  whidi  almost  equals  the  im- 
pressed e.m.f.,  is  niunerically  preporttonal  to  the  product  of  the 
magnetic  lines  of  force  in  the  core,  the  number  of  cycles  and  the 
tiir-i:;  111  the  [iriniary  winding.  When  a  IJO'cycle  tr.'uufr.fni.  r  1? 
oi'eraied  on  ^  tiocycic  circuit  of  the  same  voltage,  t'n-  cuuntcr 
cm  f.  is  nearly  the  same  as  on  a  iJO-cycle  circt^it,  I  In  nugnetic 
tlux  however  is  nearly  doubled  and  the  magnetiring  primary  cur- 
rent is  almost  three  time*  as  great  as  that  nxjuired  on  the  IJO- 
CTcle  drtuit.  The  result  of  the  change  in  frequency  from  125 
cycles  to  6a  cycles  would  be  to  double  the  magnetic  density  in 
the  core  and  increase  the  no-load  primary  current  abont  300  per 
cent  The  increase  hi  power  loss  as  disdngttiihcd.  from  tiie  in- 
crease in  primaty  current  will  be  approximately  oiie<4bitd  in  the 
core  and  very  tittle  in  the  primary  winding  at  fttll  load;  SO  that 
If  a  tran^fonner  showed  los-ies  of  i  per  cent  on  135  CyclCSr  the 
losses  .!(  '»>  evcles  would  be  about  4  per  «'eni 

I  am  ;:p*r2f.i  k'  atl  electric  i>iiint^ing  plant  in    Im-i'  1  ir  ti»e 

a  iiohp  gi'fi^'t^ior  and  five  jo-hp  motors  which  ^cc  iieiicd  ta  ct-ntrtfugal 
pump^.  The  pumping  season  begins  about  Junr  i  and  ends  about  Seplem 
her  30  a&d  during  that  tu&c  the  generator  and  motors  are  in  ciuutant  uac, 
.Mttr  four  yew*  of  saTice  I  hose  dtaaotrcred  that  the  ntalors  aie  m^i- 
eoise  sad  Wui  iMt  deliver  as  anidi  sower  is  at  4r«t.  So  •sspir  sad  ben 
dctefiolc  with  age,  or  nhol  i»  liw  Koaon  tor  Ihia  oonditlOB  ot  aCainf 

a  McL. 

We  know  of  no  reason  why  wNh  proper  care  a  notor  shotitd 
not  coniintie  to  deliver  the  same  power  after  years  of  operation 

u4  it  did  :i1  first,  provided,  of  course,  th.it  proper  iitsulation  has 
lit'on  employed  in  building  the  machine.  It  ma)'  be  that  your 
motors  have  become  damp  or  dirty,  and  these  t  ivc  L()-.dit;ons  are 
not  conducive  to  the  successful  operation  of  any  kjiid  of  elec- 
trical :ii  I :  liinery.  elt;:  tric  niut.^t  like  .my  Other  piece  of  mech- 
anism i:-  -nhie.  ;  \iy  a  great  many  lits  which  might  nceount  for 
your  liniih'.'.  itid  as  an  aid  to  the  location  atul  remedy  of  these 
«e  would  .suggest  that  you  read  the  series  of  articles  entitled 
"Diicasci.  of  Electrical  Machinery."  by  F.  B.  Crocker  and  S.  S. 
Wheeler,  which  was  published  in  the  Auterkan  Electridan  for 
Match,  April,  Hay,  June  and  July,  ipos. 
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CENTRAL  STATION  SALE  OF  CURRENT 


EUEcnic  MBtn  AS  "lkakm." 

THE  subject  m  lUitiic  signs  as  a  good  leader  iited<  special 
emphasis.  A  m«mb*r  of  the  linn  of  one  of  the  most  suc- 
cessful supply  houses  in  thi»  country  recently  ttttcd  in 
discasHiic  hit  own  sqoc«s»  in  building  tq>  one  of  the  largest  mer- 
caiMiie  bminaMs  in  this  cbuntiy  that  in  Mcufing  the  bwlncss  of 
nianr  of  Us  customers  he  had  used  a  leader  as  an  entering  wedge 
—his  espedal  favorite  being  ineaadescent  lamps.  By  handling  a 
good  ineaiHieK«nt  lamp  he  had  often  uS49d  it  as  a  prime  f.ic(or  iit 
selling  the  attention  of  isolated  plani«  and  central  si.ition  men. 

Ill  the  scittic  manticr  electric  light  Malions  may  gain  mair.  -ii- 
tumcis  lur  interior  lighlin;;  .ind  for  power  purpOies  by  firit 
eliciting  favorable  attei..i>  ii       advettismg  Stroofly  and  solicit- 
ing hard  for  an  electric  sign. 

The  Denver  Ga'i  &  Electric  CompaiU'  has  a  special  «;ile!<niari 
ont  on  •kigns.  and  the  moment  he  comes  in  with  a  contract  the 
contract  department  starts  the  regular  ni.iii  in  that  district  riRhi 
after  the  same  people,  diowiqg  them  what  folly  it  would  be  to 
have  tiack'nmiibercd  metliods  for  their  interior  luting  when  ihey 
are  going  to  have  a  nice,  new,  attractive  etcclric  sign  over  their 
front  door.  This  plan  in  Denver  very  seldoni  fails  to  secure 
a  second  contract,  and  this  in  many  cases  txherc  it  had  been 
imp<jssiblc  tu  gel  arc  lights  and  incandescent  lightim;  into  the 
store  prior  to  the  closing  of  the  sij-'n  n  iitr.ict.  ulm  li,  hy  llir 
is  done  ttptyn  a  flat  rate  basis.  T  he  mcri  h.ml';  likf  !ii  Imvi  g.x>d 
siKil->  aiiil  ilu'v  ^iin|:ily  i\i^t  can't  get  uw.iy  !rom  tli^-  f.ni,  if  they 
take  the  linie  to  consider  it,  that  it  is  unbusiness-like,  su  kMlg 
a  sign  is  a  good  thing  in  the  day  time,  not  to  h,ive  it  likewise 
attract  the  attention  of  every  passerhv  .ifler  twilight. 

IS  A»¥IKTISIN<:  ENCLOSF.D  Wiril  BILLS  8E.VEFICIAI.? 

Some  electric  light  companies,  following  the  lead  of  the  gas 
cortiiMnie  .  have  pat  advertising  matter  in  tlmr  bilU  sent  to 

CltStuIiiCfS. 

It  would  appear  to  us  that  the  very  tiiin-  »  hcn  you  d  i  u  .'t 
want  to  make  any  suggestions  to  a  man  ai^out  spctiriikiig  more 
money  is  the  exact  moment  when  you  are  reminding  him  that 
he  owes  you  probably  more  than  he  should  like  to  pay. 

Would  it  not  be  a  gi.uj  investment  to  send  the  ad\ertisemenl 
Separately  from  the  hilt,  and  not  have  it  reach  him  at  a  time  when 
the  hill  has  jnst  been  received? 

Very  few  nmnufactaiers  rednee  the  TfH"™y  of  theb  aaleamen 
hy  having  then  collect  bills,  nor  is  die  ooilccior  a  desirable  tde^- 
man.  A  little  common  sense  salesmanship  applies  equally  as 
well  in  the  advertising  business,  for,  perforce,  advertising  should 
always  be  oonsidercd  as  salcamanship  if  you  want  tiic  direct 
results. 

!r  >'  ii  must  save  postage  ;ir.d  trv  :r»  sell  your  K'Jods  while  yriu 
are  dunning  a  man  for  a  bill,  ttien  let  a  timely  hint  or  suggestion 
suflfk-e.  Don't  go  into  prices,  for  the  bill  will  furnish  him  all  the 
figure  that  he  cares  to  digest  at  one  lime,  l>e  it  for  $1  or  $loo. 

\i  to  direct  mail  solicitation,  it  has  doubtless  occurred  to  many 
to  make  the  mental  inquiry,  what  about  bouse  to  house  distri- 
bution of  printed  ^matter? 

This  is,  of  course,  a  much  cheaper  form  of  distribnting  printed 
adveftiaements  than  sending  by  mail,  but  advertising  experts 

who  have  been  fitr  main  years  trying  to  devise  the  most  i-cf>- 
nomical  and  forceful  method"  of  publicity,  are  unanimous  in  con- 
demning the  hou^e  to  house  method  of  distributing  bo<ik!et'^  or 
card  advertisements.  Tlic  cbeupcr  method  is,  unforluiulcty. 
looked  upon  as  "cheap"  by  the  merchant  or  honsekeeper. 

=.-I.LIX<i  CURRfM  IN  lUNVtll. 

For  several  years  the  Denver  Gas  &  Electric  Company  has 
employed  most  modern  methods  of  busineia>getting^  and  since 
the  preiMeney  of  this  company  was  tisnmed  liy  Henry  L.  Do- 


beny  the  gas  and  electric  earnings  per  capita  in  the  city  have 
l>e«n  approximately  doubled. 

The  Secret  of  this  success  lies  !ii  the  wonderfully  systematic 
method  in  which  solicitation  his-  I  : m  tarried  on  ami  li mli  'led 
with  adverlisinir.  The  further  iniurloiUmg  of  these  two  i.utors, 
which  have  l'  •  •.nl  iited  so  essentially  in  getling  new  business, 
is  the  aim  ot  l'ri--irlcrit  Dohcrty  and  V'ice-Prcsider.t  Fnie;i»flf.  his 
able  lieutenant.     on  whom  llie  general  managership  has  devolved. 

Tile  results  obtained  in  Denver  arc  especially  interesting  >inee 
advertising,  soliciting  and  the  promotion  of  new  business  aggre- 
gate fi40uooo  in  cost  annually  at  the  present  time.  This  very 
laiva  sum  has  eatised  criticism  among  some  other  prominent 
central  station  managers,  but  we  note  that  this  criticiim  is  rapidly 
becoming  a  thing  of  the  i^ast.  since  upon  careful  analysis  of  the 
actual  earnings  obtained  the  iiianageniert  ha*  l>een  justified,  and 
even  fortified  for  greater  c)Ti>it»,  In  the  tiiagiiitiieiit  returns 
ui'iiti  ilii;  money  expended. 

.\Iduy  oi  those  allending  the  last  Nalioiial  Klectric  Light  Asso- 
ciation, who  journeyed  to  Denver  in  doubtful  tiUKjd  returned  tO 
applaud  the  magnificent  returns  thai  have  been  achieved 

The  number  of  customers  obtained  through  the  efforts  put  fiorih 
in  Denver,  and  likewise  in  Lincoln,  where  there  is  another  com- 
pany of  whtcb  Mr.  Doherty  is  presideM,  if  considered  as  thougb 
they  formed  a  separate  electric  light  company  to  be  purchased, 
would  be  worth  8.5  times  tirhat  they  have  cost  the  Denver  Com- 
pany to  acquire  by  its  advertising,  promolion^il  and  bnslness-|et- 
ting  metliod*.  These  fiicts  arc  true  after  eliminating  tTie  natnrst 
iiH  r  i  .i  1-  .■i  'lu  )  vvonld  have  come  without  the  ex- r  i,  -  ]lna r ,  ,  t7i  n-- 
lb.it  'i.ivi  lie  1  11  put  forth.  The  adverlisiiig  ilej.iiiniiciit  h;i>  n - 
cnvirl  :i  i.;t<  ii  .lc;i|  of  attention  ;r  iTii  ;.ni  i  the  president  and  vice- 
president  of  the  coinpiany,  and  has  been  consistently  improved 
from  year  to  year,  by  any  changie  10  the  service  which  wonld 
result  in  increasing  its  value. 

The  new  business  deparlnieilt  has  been  under  the  general  charge 
of  Fhillip  Cross,  and  immediately  in  the  charge  of  C.  N.  Siannard. 

The  city  is  divided  into  fourteen  distinct  districts,  ca^ 
trict  being  in  charge  of  one  solieilor  and  one  asstitant.  The 
territory  assigned  lo  this  pair  of  faus«ne«i-gett!ng  includes,  in 
order  to  be  fair  lo  each  s<i!icitor,  a  business  district  and  a  resi- 
dence district.  The  chief  solicitor  for  each  district  devotes  his 
personal  time  between  the  two  <lislricts,  according  to  his  own 
discretion,  but  be  makes  careful  daily  returns,  as  does  his 
iissisiaut,  upon  blank  fonns  provided  for  every  call  that  hat 
been  made. 

Every  jiioritiHg  a!  8.15  there  is  a  mectittg  between  the  contract 
agent  and  liie  soltcitors  and  their  assiitants,  and  this  meeiitif 
lasts  tmiil  8,4j^  A  diKussion  of  the  contracts  ckised  ii  taken  up 
as  an  incentive  lo  others,  and  criticism  and  praiies  are  distributed 
gcneromly,  according  to  whetlier  the  contracts  that  ha%-e  been 
secured  are  thorough  enough  or  not— that  is,  wheiUer  they  pro- 
vide for  all  the  prl^s^ble  use  of  gas  and  electricity  that  they  might 
have  done. 

Each  repre^enlauvc  hhiIis  himself,  but  the  contract  .igent  con- 
|,  ir<  -  ■,lii-  route  outlined  e,ich  morning  with  the  actual  results 
turned  in  at  night,  and  llms  the  solicitor  feels  that  the  contract 
agent  never  loses  direct  interest  in  his  work. 

Once  a  week,  on  eveiy  Thursday  eveainc,  from  $  to  ti^  there 
is  a  general  meeting  in  which  the  diitarent  inints  of  taletmanstiip 
.ire  discussed  and  viewed  from  the  standpoint  of  different  men. 
Perhaps  one  of  the  main  secrets  of  the  «iicc«m  in  sectiring  new 
business  arises  from  the  loyally  ami  deiotioii  wbicli  is  seemingly 
a  p.irl  of  the  cvery-day  life  of  each  one  of  the  solicitors,  and 
anyone  who  has  examined  mtu  the  conditions  must  note  the  tre- 
mendous enthusiasm  of  the  entire  force— literally,  they  walk 
about  upon  tbefa'  toes. 

.Amiiber  factor  largely  contributing  to  the  results  in  this  par- 
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ticular  instance,  is  the  lystem  by  which  the  solicitors  depend  upon 
their  rcturni  for  their  own  trarninK^t-  Each  man  is  given  a 
drawnig  account,  or  salary,  but  the  results  are  judged  by  the  in- 
come and  not  by  the  number  ni  contracts  secured. 

This  is  a  much  better  method  than  of  judging  results  from  the 
standpoint  of  increase  in  units,  since  there  is  continual  pressure 
and  incentive  on  the  salesmen  to  exert  themselves  towards  bring- 
ing out  good  paying  business.  A  salesman  who  secures  a  church 
contract  with  600  lights  can  do  no  posing,  either  before  bis 
brethroi  or  before  the  officers  of  the  company,  for  he  knows  that 
that  church,  viewed  from  the  .standpoint  of  income,  is  a  mighty 
IKKir  factor  and  entitles  him  to  little  consideration,  and  what  is 
more  to  the  point  will  not  permit  him  to  handle  at  the  end  of 
the  yeir  any  of  the  real  dollars  of  premium,  which  his  wiser 
brother  will  have  secured  through  making  a  contract  with  a 
factory  for  all  its  electric  power. 

It  is  a  matter  of  more  than  passing  interest  to  note  that  al- 
though the  interests  identified  with  the  Denver  Gas  &  Electric 
Company,  were  fir!.t  successful  in  the  gas  industry,  yet  the  re- 
turns from  the  company  show  that  the  electric  department  is 
making  even  a  better  showing  than  the  gas  department,  and  this 
notwithstanding  the  fact  that  no  gas  company  in  the  country- 
has  more  energetically  pushed  the  sale  of  gas,  cooking  appliances 
and  indui-trial  fuel  promotion  than  has  the  Denver  company. 

In  addition  to  the  3S  general  salesmen  we  have  indicated  there 
are  eight  special  men,  namely,  two  for  electric  power,  one  sign 
expert,  one  industrial  fuel  gas  solicitor,  one  specialist  on  new 
buildings  and  electric  tight  extensions  (part  of  his  business  being 
also  to  confer  with  architect*)  and  three  specials  who  arc  do- 
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fiicstic  fuel  experts.  It  is  the  business  of  thoe  men  to  canvas 
carefully  the  residence  sections  of  the  city,  suggesting  new  uses 
for  gas  and  electric  household  appliances,  and  also  to  keep  in 
use  gas  ranges,  hot  water  healers,  etc. 

One  of  the  salesmen  recently  related  that  he  called  upon  a 
fatnily  to  find  the  gas  range  discarded,  standing  out  on  the 
porch  and  being  used  as  a  refrigerator.  Within  one  hour  he 
had  convinced  the  woman  of  the  house  to  allow  him  to  put  it 
back,  connect  it  up  and  finishing  his  demonstration  by  cooking 
her  such  a  toothsome  luncheon,  as  she  admitted,  she  had  never 
been  able  to  get  from  her  coal  range. 

The  main  streets  of  Denver  and  many  of  the  side  streets,  which 
heretofore  have  been  very  uninviting,  are  flooded  with  light  at 
night  from  numerous  electric  signs  of  all  kinds  and  descriptions. 
Many  thoroughfares  are  now  popular  which  heretofore  were 
nnfreijuented  after  nightfall,  and  this  has  been  brought  about  by 
reasim  of  the  active  industry  <if  the  company  in  showing  and 
proving  In  the  merclinut  that  the  people  would  come  through 
their  streets  at  night  in  large  ninnbers  if  the  streets  were  only 
adequately  lighted,  as  compared  with  some  of  the  more  promi- 


nent thoroughfares.  The  company  has  consistently  kept  before 
its  prospective  sign  customers  this  fact,  coupled  with  a  warning 
"be  sure  you  have  a  long  lease  before  you  put  up  an  electric  sign, 
for  your  neighbors  will  do  likewise,  and  then  as  your  street 
grows  more  prominent,  your  landlord  will  want  to  raise  your 
rent."  Put  forth  m  various  forms,  this  has  been  a  telling  argu- 
ment, and  has  thrown  new  light  upon  one  phase  which  can  be 
utilized  to  get  the  value  of  electric  signs  into  and  through  the 
heads  of  particularly  lurd-hcaded  old  conservatives  who  are 
slow  in  starting  with  electric  lighting. 

The  Denver  papers  have  been  used  in  this  advertising  cam- 
paign, and  the  free  advertising  they  have  contributed  in  talking 
about  Denver,  the  City  of  Lights,  has  been  a  factor  in  bringing 
about  present  conditions.  "Boost  for  Denver"  seems  to  have  been 
synonymous  with  "Light  Denver  Better." 

The  accompanying  photograph  of  the  business-getting  corps  of 
the  Denver  Gas  &  Electric  Company  has  a  pcrsotvality  to  it  that 
is  only  interesting  to  a  few  people.  W'c  do  not  publish  it  by  rea- 
son of  this  fact,  but  t>ecause  numbers  when  st.ited  simply  as 
numbers  are  not  as  impressive  as  a  graphic  illustration  of  what 
they  stand  for.  Denver  is  a  city  of  but  150,000  inhabitants,  yet 
the  business-getting  force  of  the  Denver  Gas  &  Electric  Com- 
|iany  embraces,  approximately,  50  people,  including  the  office 
force.  This  means  nothing  in  itself,  but  it  does  mean  a  good 
deal  when  it  is  remembered  that  Denver  is  absolutely  in  the 
fore-front  as  a  business-getter  for  both  gas  and  electricity. 

More  and  more  central  stations  are  beginning  to  realize  that 
money  spent  in  securing  new  business  is  a  good  investment,  even 
though  charged  as  an  expense.  It  is  far  cheaper  than  buying 
the  curtains  from  a  competing  plant  would  be  under  the  most 
advantageous  terms  of  purchase. 
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DCNVR  INDEX  CARa 

The  accompanying  illustrations  show  two  sides  of  a  very 
complete  inde.x  card,  used  by  Denver  in  making  tests  on  isolated 
plants.  It  serves  as  an  example  of  the  thorough  method  used 
in  this  city  for  recording  data  of  all  prospective  customers  fof 
the  benefit  of  the  business-getting  department. 
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A  Hint  From  the  Telephone  Companies. 

Bv  l-"ii.\.^K  n.  R.\K,  Jk. 

At  a  time  when  so  much  agitation  rrgarding  advcrtisini;  and 
new  business  methods  is  Roinn  forward  among  electric  light 
and  power  companies,  it  is  profitable  10  turn  aside  and  note  what 
is  being  done  in  similar  channels  by  other  public  service  curpora- 
tioHi.   Such  ii)vc<tiKai:oii  not  only  results  in  uncovering  a  wealth 


visible  under  two  head-- :  newspapers  and  direct-b)  -ptail.  Each 
class  has  its  distinctive  place  in  any  public  service  advertising 
campaign,  and  both  will  bear  the  most  careful  study. 

In  the  newspapers  the  Bell  Q>mpany  employs  two  methods  of 
reaching  the  public  eye.  The  first  and  most  important  of  these 
is  a  series  of  single-column  display  ads,  three  and  one-half 
inches  deep,  and  set  in  uniform  style.  A  good-sized  initial  is 
of  each  advertisement,  and  the  phrase,  "L'se  the  Bell,"  is  repeat- 


lELEPHONE  Mrric*  U 
good  u  jouH  Ul  u  fsak* 
it 

Tb«r«  ar«  many  little  wmjt 
to  improTa  talephooa  Mr- 
▼ie« — an  •zt*D>ion  Mt  h«r*, 
ooe  thers.  Onto  an  astan- 
•ion  bell  on  another  floor 
—  perKapa  two  lines  to  tke 
cantrml  office  are  nace«»ar jr. 
The  DU trict  Manager 
would  ba  glad  to  itudjr  jreur 
Mrrica  and  luggett  change* 
—■0  importonity. 

USE  THE  BELL 


The  Bell  Telephone 

A«k  the  operator  for  the 
Dietrict  Manager 


"Obtwtttrtboul"  iWordtmortlt) 

|Y  worrying  and  toil< 
]  ing  leM — do  more  by 
doing  less  —  by  hjtving 
residence  telephone 


Rental  but  a  few 
cents  a  day. 

USE  THE  BELL 

The  Bell  Telephone 


Atk  the  operator  for  tha 
DUtrict  Manager 


"Uattvt  mill  go  tmimmioglf," 
Ctrrant**. 


10  aay  «ra  to  yvm  it 
I  do  all  yoor  out-of.tewa 
'  bokinau  by  telepbooa. 
Look  over  tba  rata*  ia 
front  of  1^  book — low, 
aren't  tbay? 
Try  the  out'of-towa  aar- 
vica;  thara'a  a  taTiJig. 


USE  THE  BEU 


The  Bell  Telepbooe 

A»k  tba  operator  for  tke 
DUtrict  Manager 


FiC.    I. — XrWSf.MSER  .•\0VlCKTISF..\fENTS. 


of  new  and  adaptable  .idvcrtising  ideas,  but  gives  valuable  hints 
as  to  the  methods  employed  in  a  line  of  work  of  which  too 
little  is  known  by  the  central  station  fraternity. 
The  methods  of  the  Bell  Telephone  Company  of  Philadelphia 


used  at  the  head  of  each  advertisement,  the  t>i>c  being  heavy- 
face,  with  half  inch  margins  to  set  it  off  distinctly  from  the 
surrounding  matter  on  the  newspaper  page.  A  characteristic 
cut  of  the  desk  'p'lone  appears  in  the  lower  left-hand  margin 


Cickness— burg- 
^  lars  —  fire  arc 
ni^ht  possibilities 

From  an  extension 
telephone  at  your 
bedside  you  can  call 
doctor,  policeman 
or  fireman. 


TiMt  iwn  Tiliafcawi  v.am^mmt 
AlLnor  Tilnma  tmt  1«l.pl«..« 


r 


Ol  lUIr*  it  I 

'  <iMwcr  icle- 
^  uu  t  mwd  yoor 
ike  it  (It  In  itwalMict 
buiuio^  il«y;  yo«r  minutn 
«f»  cowcqaeatfy  ^ahiatJc.  Aa 
exteatkm  ttfcytioae  «n  cxtn 
iatiroaicat  canaeclcd  wkh 
your  naia  eboeU  be  oa 
yourdok:  you  esa  ib«n  ca»- 
vyour  (rlrphooa  hoilaeM 
ut  loving  yotir  dMir. 


Fig.  2.— Covers  of  Booklets. 


constitute  a  case  in  point.  While  these  are  carried  on  in  a 
"big"  way— from  the  standpoint  of  the  average  central  station 
manager — the  princiftts  may  be  practically  and  successfully  ap- 
plied in  getting  business  for  any  station  serving  a  population  of 
over  5,000.    The  Bell  advertising  under  consideration  is  di- 


ed  throughout  the  entire  series. 

.\%  will  be  seen  front  the  specimens  reproduced,  "pne-idf.i" 
copy  is  used ;  that  is,  each  advertisement  endeavors  jto  brint 
home  in  convincing  terms  only  one  advantage  of  the  Bell. 

The  second  form  of  newspaper  publicity  consists  in  a  series 
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«f  "readwt,"  dny  twiKluied  Krinnwntt  whkh  Kne  tacked  in 
between  news  itow  in  fbe  ptgtr,  md  wbkli  are  rcail  almost  mt- 
wittlngly  by  even  the  bniiest  person  scannuic  itie  front  page 
for  thr  dny's  h;ippciiines.  They  arc  terse,  pithy,  and  have  the 
ring  of  trutli.  Their  value  lies  in  the  $ugge<itivc  way  in  whicli 
the  convenience,  speed,  and  money -saving  qualities  of  the  Bell  arc 
brought  home  before  the  reader  realize*  that  he  has  stumbled 
upon  an  ad.  Note  that  the  statements  in  these  "readers'"  are  n<it 
glittering  generalities,  vaguely  applicable  to  anyone,  bill  live,  per- 
tinent facts  cspciriaiiy  addressed  to  the  individual. 

Upon  both  thcae  methods  a  volume  of  oammeDt  might  l>« 
penned.  We  nMe  onlj  tiie  two  mott  Mlicnt  features— "one-idea" 


The  paper  was  folded  on  a  6n>wn  catalogue  foldifl(  nadune^ 
also  Dperated  by  Edison  po»<?r  in  full  view  of  visitors. 

Tlte  dectrical  cooking  and  baking  demonstration  proved  of 
great  interc-f    CJiu:  nr  th-.;  ilic  free  diiitribution  of 

cookies  made  iron!  a  sclrclcd  recipe,  iml  -iit  out  in  the  form 
of  .'m  oval  with  the  Edison  trade-mark        i  liurd  thereon. 

Die  text  01  the  bulletin  was  humorous  as  well  aa  insirtKtive, 
while  many  uf  the  new  apparatuses  and  devtoes  weK  iliualnled 
aiM)  described  in  a  popular  but  accurate  way. 


fiusuiess-Losing  Methods. 


copy,  and  contintiity  of  effort— at  these  are  the  mn«t  ftindameniai 

principles  of  public  tltilitics  advertising.  S.r.  i  n;-  ll  ing;  -say  it 
well;  then  stop.  To  morrow  say  ioraething  cise;  say  it  equally 
well ;  then  stop.  Such  copy  «ei|tdrcs  Uukl  the  adveriinng  be  con- 
tinuous, not  spa&niodiCL 

Of  the  system  used  in  soliciting  business  direct-by  mail,  »c 
have  not  (he  full  details,  1>:t  ir  evident  from  a  glance  at  thc 
maierial  used  that  these  nK  i:.<  <k  are  ttp.to.date  and  efHciiMt 
Bookleu  are  Died  freely,  ajid  are  deigned  to  appeal  to  the  cha 
of  people  to  wbom  the  Bell  looks  (or  patrooaBe.  Also,  they  are 
designed,  as  are  naiqr  of  the  tiewspaper  display  advertiscneiits 
and  "readerst"  lo  increase  the  iHunber  of  telephones  tised  Igr  per- 
Kms  who  are  already  subicrniers,  as  well  as  to  persuade  neiv 
subscriber!!  to  fall  in  line.  Thus,  a  folder,  "Count  the  Min- 
utes," i=.  .11:  .ippcaf  for  the  extension  telephone  in  business,  and 
a  b<jok;'-:i,  '  Ititcr-Comraunicating  Residence  Telephone  Service." 
describes  the  adx-antagcs  of  this  system  in  homes.  "Telephone 
Shopping"  points  an  easy  way  out  of  the  oftcn-timcs  vexatious 
running  of  errands.  Night."  in  twenty  words,  shows  how 

the  Bell  offers  security  in  c\cnt  of  sickness,  burglars  or  fires. 
The  title  of  the  pamphlet.  "About  liiisiness  Telephones,"  ex- 
p!aina  its  coateiMs  "How  Far  Is  It?"  appeals  to  the  rural  sub- 
scriber ;  "The  Loobard  Ctatral  Office,"  deicribcs  and  pictime  the 
inner  workings  of  a  modem  exdiange  in  a  way  that  will  be  a 
revelation  to  the  average  person. 

These  booklets  are  beautifully  printed,  well  illustrati-d,  biii 
their  value  lies  in  the  "copy."  That,  unfortunately,  we  cannot 
reproduce  as  fully  as  is  desirable,  but  the  few  sample*  shown 
vk'ill  repay  study.  It  is  the  cofy — the  terse,  clear-cut,  couvincing, 
business-bringing  statements  of  the  suprriorily  iind  advantages 
of  a  product  that  makes  an  advcrli>.cm«nit  i.<«.t? 

A  Central  Station  Bulletin. 

The  Chicago  Edison  Company  did  some  very  effective  exhib- 
iting and  advertising  during  the  recent  Electrical  Show  in  Chi- 
cacoi.  Its  apeeial  bulletin,  the  Daily  EUcirk  City,  was  isaned  each 
pf  the  riiow  and  printed  on  a  No.  4  Miehie  presi,  operated 
with  Bdlion  power,  in  the  power  scethm  of  th«  Odeafft  Edison 
exhibit  This  was  one  of  the  leadiiiE  features  of  the  show  and 
the  paper  was  in  great  demand,  some  looooo  copies  being  dis- 
tribtited  free  to  exhibiters  and  visitofs  in  attendance  at  the  show. 


.\  c.inijiaiKii  of  business-getting  methods  h.is  recently  been  de- 
veloped in  these  pages,  following  up  on  a  larger  scale  \he  \vor^ 
tjl  the  l.'«st  twoyeirs,  Some  electric  lighting  companies,  however, 
;(ppcar  to  h.ive  pfciiliurlj  vuccessful  business-losing  campaigns 
01  their  own.  W'c  quote  below  a  letter  that  has  just  reached  lu 
from  a  city  within  a  thotisand  miles  of  New  York  fiom  a  seadkr 
fif  this  journal: 

"The  company  had  a  circuit  nmning  near  my  propeify.  All 
ihc}-  had  to  do  lo  connect  up  the  current  was  lo  pot  In  a  trans- 
fomer  and  about  50  ft.  of  wire  frocn  one  of  fhcir  poke  to  my  an- 
tomobife  shed  and  put  meters  in  the  ahed»  aa  I  had  an  tnder- 

ground  conduit  running  from  die  shed  to  the  honse.  and  the 
hotise  wired  for  nhoui  125  lattips. 

"In  the  first  place  t  had  my  architect  jisk'  t::c  miftcr  up  witli 
the  electric  light  company,  and  they  promised  at  oner  \<>  tak" 
the  necessary  steps  to  make  the  connection.  About  twu  weeks 
afteCA  1-  I.  IS  they  ha<l  d  -ik  li  tlniiL:,  I  called  them  up  over  tlie 
icIcplHiiie.  asking  whet)  they  were  going  to  make  the  connection. 
;ind  they  promised  to  attend  to  it  within  a  week.  The  matter 
lingere<l  along  about  two  weckv,  ]  calling  them  up  occa?ionalh'. 
when  I  went  down  m:c  Liuciviewed  the  man  who  looks  af'rr  tin- 
new  inatattatiana,  and  he  promised  be  would  k>ok  after  tbe 
matter  peiaonaily  and  see  timt  I  had  cnnreat  at  once.  It  was 
nearly  two  weeks  after  that  hefOK  (he  connection  was  made 

"The  gas  company  treated  me  in  an  entirely  dllFerent  manner. 
When'  I  was  ready  for  the  gas  I  called  up  over  the  telephone 
and  asked  them  to  make  the  connection;  they  requested  me  to 
nuke  a  written  application,  which  I  immediately  did.  and  they 
then  proceeded  to  make  the  connection.  I  was  using  tlie  gas 
lor  illuminating  purposes  Over  a  month  before  I  cmdd  gel  the 
electric  current  in*talle<! 

"The  xas  company  was  tnore  alive  lo  obtaining  new  b  icinc--. 
In  fact  the  ga«  company  seemed  to  consider  it  a  favor  to  be 
.-liked  lo  put  in  the  gas,  while  the  electric  light  company  seemed 
to  consider  that  they  «-erc  doing  me  a  favor  lo  make  the  con- 
nection." 


Advertising  and  Gas  Competition  at  Sheboy- 
gan. Wis. 

The  Sbelwygan  Gas  Light  Company  recently  came  out  with  a 
4  by  f-ia.  advertisement  in  a  Sheboygan  daily  paper  worded  as 
follQwa;  * 

your  siore  lighting  bill  in  half  by  nsing  die  Indoor  Wds. 
bach  Gas  Are  Lamp.  This  lamp  comes  from  the  faetoiy  of  Hbm 
Welsbach  Company  mechaniealty  perfect  with  every  device  that 
inKcniiity  can  accomplish.  Its  wonderful  poptdarity  ia  doe  to 
Ihe  f.ict  that  it  never  disappoints." 

Mr,  Ernest  f,on/enb.ich.  general  manager  if  tin-  Sliclmyg.-.n 
Light,  Power  &•  Railway  Company,  somcn^hat  dampened  the  effect 
of  this  advertisement  by  coming  out  with  a  qnarter-page  ad- 
vertisement in  a  following  issue. 

"Don't  cut  your  store  lighting  hill  in  half  by  using  imitation 
arc  lamps.  Make  it  one-fourth  by  using  tallow  candles.  This  is 
the  simpteit  and  dicapcst  light  and  it  never  disappoints.  Our 
grandfathers  used  them  with  sneecss.  Can  be  bouii^  at  all  the 
best  stores.  But  first-daaa  business  honaea  use  eleetric  Ught. 
There  is  a  reason  why.  It  pays." 


Digiii^uu  L>y  Google 
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Attnctive  Central  Station  Offices.  Compensation  for  Solicitors. 


One  of  the  points  emphatacaU}-  brought  uut  by  i«vcral  »paikcr» 
at  the  mxitt  cpnveirtion  of  the  Northwestern  Electrical  Atwo- 
«»tian  was  the  impoitancc  lo  central  station  companies  of  get- 
ting attractive  offices  or  sates  rooms.  One  speaker  drew  a  vivid 
pktuie  of  the  conditions  as  they  hm  cxiitcd  and  still  exist  in 
many  places  where  the  electric  tight  company's  oflke  consists  ol 
a  dirty  desk  in  one  comer  ot  the  power  plant,  siirronndeil  by 
greasy  chatrs  and  covered  with  a  Utter  of  ancient  circular*  and 
cli  trici!  supply  cata'og  ic-  In  ^  I'u  i  i  i  15  the  conipany  inain- 
tji.-u  no  office  of  its  tuvii  n.  ili.'  v:;i.illcr  to«iis.  hut  has  head- 
quarters for  the  payment  n:  l.illh  .1:  ili-  place  of  busiiirs-i  of  some 
officer  of  the  company.  As  long  a-;  the  company  is  cnntcntcd  to 
lumber  along  in  the  old  rul  of  getting  only  what  business  ii 
forced  upon  it.  this  policy  will  do  very  well,  but  it  would  seem 
self-evident  that  if  a  company  is  really  out  for  all  the  business 
available  and  wishes  to  push  actitrely  the  lue  of  electric  Ugbt 
and  other  electric  service  in  its  town,  it  roust  begin  by  setting 
an  cxanqdc  in  its  own  headviartera.  There  is  an  old  Storing  that 
the  "dUMmaker's  wife  goes  without  ahoest"  whidi  inds  its 
paraliet  in  a  good  many  other  classes  of  business,  including  that 
of  some  central  station  companies. 

Is  it  rciiunablc  -.i-  cxp<  ct  the  iit.  t.  Iiants  of  a  town  to  light  up 
bnJIiantly  ;ind  ;it;r:ii;ti\i  l .  when  the  very  company  urging  them 
to  dii  tliis  dijci,  I' ".  hii  company's  office,  even  though  it  be 
not  large,  should  he  in  a  good  location  and  a  model  of  what 
can  be  done  in  the  way  of  display  or  artistic  lighting.  For  this 
reason  the  management  can  afford  to  give  considerable  thought 
and  money  to  iu  office  arcangcment  and  equipment.  If  dectrie 
lighting  is  being  urged  upon  tiie  mercfaaiHs  nf  a  town  as  a  nana 
of  advertuing,  both  by  the  oie  of  dectrie  signs  and  brilliani 
interior  iilnniiination  of  stote^  the  otmtpany's  oflfeea  dwuM  be 
one  of  the  pmmfnent  examples  in  the  town  of  what  can  be  done 
in  this  rc  |i''-t  \'isits  to  the  offices  of  :-oir.c  jt'  vie  mure  pro- 
gressive I  ntr.ll  ;t:ifir>n  companies  show  tlia:  idcui  and  tastes 
differ  widcl.  .i>  to  the  kir.c  of  display  made.  The  general  policy 
of  some  01  the  larger  cumpanies  is  to  make  their  headquarters 
appear  as  substantial  and  artistically  lighted  as  possible.  The 
furniture  and  fixtures  are  of  the  best.  Elegance  and  artistic 
effect  arc  aimed  at  rather  than  mere  display.  lO  Other  com- 
panies' headquarters  the  diqtlay  feature  is  more  jtitMiinent,  the 
aim  bdng  to  impien  the  visitor  more  with  the  quantity  of  l^ht 
than  with  its  artistic  application. 

It  goes  without  spying  that  since  ttie  coopany  is  urging  the 
use  of  dectrk  signs  aad  decorative  lighting  for  advertising  pur- 
poses  it  should  maVe  as  Vheni  o»e  of  tltese  as  will  harmoni/c 
with  the  getier:i'  sclic:;i'.i;  of  the  liglitiiit;  <i:  ih:;  r: iiii;i.>iiy'i.  IkmiI- 
<iuarter».  .-Vsi  Jc  Unm  the  questirnii;  of  tlic  giiu  r.i]  aptKMriiticc 
and  ;'luniiri;itioii  01  tlicir  otlicrs,  ni.iny  rompanies  a:<'  wi  ..k  in  the 
way  electrical  appliances  are  displayed,  if  they  are  disphiyed  at 
all.  It  is  loo  often  the  case  tlial  the  goods  on  display  in  the 
wtndOWl  are  n<'>t  kept  in  an  attractive  condition  ai3d  no  nie  is 
made  of  the  gri-at  opportunities  in  window  display  for  calling 
attentioa  to  various  devices  br  (be  use  of  neat  and  sktllfully 
wonted  placards.  For  example^  «  eompany  which  ia  pushing  the 
flat  tri<n  business  may  have  on  hand  a  laige  order  of  irons  which 
it  is  trying  to  plate,  the  irons  being  in  ttie  store  room  and  the 
ffffice  window  comparatively  bare.  It  would  be  mnch  belter  to 
tiring  a  lot  of  these  irons  out  of  storage  and  place  then)  attrac- 
tively in  the  wiii  i  \  large  qunnl  ty  ,1  iiii.h  inins  in  a  window 
in  the  average  town  could  m<t  fail  1.  irri;:r.  -.<  passersby  with  the 
idea  thai  the  electric  flat  iri  11  rt:  :.|  ;.c  soTnctliiric:  worth  looking 
into  ii  a  company  can  afford  to  purchase  such  a  large  quantity 
and  have  them  on  display. 

If  new  devices  with  which  the  public  is  not  familiar  are  put 
on  exhibition,  Ihey  should  always  l>e  acoooipanied  witR  some 
placard  csiplaining  thdr  purpose  and,  if  practicable,  stating  brirtly 
their  advantase^.  Some  companies  make  it  a  practice  to  ki-cp 
on  b.Tnd  a  large  stock  of  chandrlicri  and  fixtures  which  are  ki-i'l 
on  display  in  the  company's  salcR  room.  These  fixtures  make 
an  uilr^ctivr  display  and  pr'r-pictivc  cu'^lomers  Can  make  thdr 
^t'ttlioiis  without  reference  to  catalogues. 


Con.siderablc  interest  is  being  manifested  these  days  in  the 
question  of  how  solicitors  for  central  station  compatjies  shall 
be  paid,  whether  upon  a  coramisstoo  basis  or  on  a  salary  without 
oomminion.  The  same  old  arguments  that  have  been  applied 
to  eommieMoa  versus  salary  for  agents  and  solicitors  lor  ages 
have  been  revived  in  tltit  oonnectfam,  Lootdng  at  it  from  ttie 
central  station  eonpany's  tidc^  tlw  company  is  anxious  to  tave 
its  siilicitors  put  forth  their  beat  efforts,  to  which  end  it  is 
argued  that  they  will  work  harder  if  placed  on  a  c om  nission 
basis.  Against  thi«,  from  the  central  station's  staiidpoisis,  is  the 
fact  that  a  solicitor  purely  on  commission  will  sometimes  sell 
customers  things  which  Ihev  oueht  not  to  have  and  which  in  the 
long  run  will  not  prove:  \.iUr;iL!lf  nr  favorable  to  the  reputation 
of  the  ceottal  station  company.  A  further  objection  10  the  com- 
mission basis  is  that  soliciting  may  be  praftiMe  at  some  seasons 
of  the  year  and  unprofitable  at  other  seaaooa,  so  that  a  sotidlor 
cannot  be  secured  dnring  dull  seasons,  aldimgh  it  snay  be  to 
the  company's  interest  to  have  a  solidior  m  tfae  ficWt  Ac  year 
around,  V  commissions  are  raised  so  that  a  solicitor  can  makv  a 
living  during  the  dull  seasons  they  may  he  entirdy  too  Sigh  fiw 
Ihe  best  season  of  the  year. 

In  a  grc.it  iiiim  pl.n  i^s  ;i  .■■  ninmjinise  between  the  salary  and 
commission  schemes  ha-.  Um  yrrangcd.  Solicitors  arc  paid  a 
fixed  salary  which  is  supposed  to  be  abt-ut  enough  I  .in  ly  to  Mvcr 
living  expenses.  To  this  is  added  a  commission  on  the  ,tinouni 
of  business  secured.  The  method  of  determining  this  commis- 
sion is  something  upon  which  a  great  deal  of  study  may  be  put. 
The  method  adopted  by  the  companies  controlled  by  a  certain 
wdMmown  syndicate,  which  has  studied  this  out  very  carefully. 
Is  to  compare  (lie  gross  tticome  cadi  year  with  that  of  the  year 
previon^  Cradiling  cadi  solicitor  with  a  certain  percentage  of 
tiM  inercase  from  his  territory.  The  percentage  paid  depends 
on  the  character  of  the  new  business  secured.  Business  which 
increases  the  revenue  without  any  increase  in  the  company's 
investment  ranks  tin  :".:gj.cst.  Consideration  is  also  taken  of  the 
fact  tha»  purely  pcak-loaU  business  is  not  as  desirable  as  long- 
hour  lr,:L-ini-5^  The  making  of  such  a  schedule  of  percentages 
to  be  paid  solicitors  is  natur.illy  an  elaborate  task,  involving  the 
consideration  of  almost  every  element  entering  into  tiie  cost 
of  power  production  by  central  stations.  Such  Schedules  may 
have  to  be  revised  and  altered  from  time  to  time  as  oOsulitions 
in  Ihe  city  dunge.  A  diacussian  of  this  sub}cct  by  those  in 
charge  of  sudi  departments  sliDnld  prove  of'vdoe. 


The  Spring  Flat  Iron  Campaign. 

With  the  coining  of  warmer  weather,  central  station  companies 
should  prepare  to  actively  push  the  electric  flat  iron  busines!.. 
While  hot  kitchens  may  not  drive  Inu-cwncs  to  the  use  of  elec- 
tric flat  irons  until  the  iaiter  pert  of  May  or  June,  it  is  weU  to 
be  thoroughly  piepared  in  advance  aad  to  be  oonthmaQy  hriog> 
ing  before  them  the  advantages  of  the  dectrie  flat  iron.  Seme 
central4latian  managers  have  hcrilaled  to  push  tlie  dectrk  flat 
iron  bndneM  for  household  use  because  f  supposed  expense 
of  operation.  Tf  some  of  these  manager-  weald  spend  a  half 
a  Jiiy  in  tlu-ir  (.I'.vii  ^:^tc^It•t:■^  ironing  and  learn  the  practical  ad- 
v.ii:t,iKes  :ir:<)  v i T. vi  ti i iT.i  r-;  i<:  tlic  clectric  iron  a«  compared  lo 
;::iy  rtli'/r,  the-,'  w.-. 1  r;iilic;i'lv  rhange  their  '.:-j\v  =  ,  a-  t'j  it?  p  i*- 
sibiiities.  The  electric  flat  iron  is  such  a  decided  advarscc  over 
other  irons  in  convenience  and  in  the  rapidity  with  which  work 
can  be  done,  that  few  people  who  have  tried  tfae  dectrie  iron 
wNI  |0  bade  lo  coal  or  gas-heated  irons.  Tbcy  wOl  giladly  pay 
the  extra  cost  of  eyentioa  of  the  electric  iron. 

Probably  the  most  successful  and  least  expensive  way  of  ad- 
vertising and  solidting  for  electric  flat  iron  bushieM  is  ainiply  Us 
piirdiase  a  tot  of  irons  »nd  put  them  out  on  trial  in  residences. 
Then  the  only  money  involved  in  the  adver!!  im;  :in'l  jnliritin; 
part  of  the  work  is  the  few  tninules  spent  by  the  employee  vvlio 
delivers  the  iron  and  sees  that  the  customer  is  instructed  in  its 
use  and  has  arrangements  fur  connecting  it  in  the  kitchen.  In 
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delivering  irons  for  use  on  (rial,  it  may  frcmictitly  li;ippen  that 
some  Htllf  ~in\i;i!  ;irningtTtic[it  in  the  way  of  ;iti  extension 
cord  ami  tlie  Jikf  i>  nccrssary  to  its  use  in  tlic  custonicr's  kitchen. 
The  amount  of  cord  orilinarily  sent  out  with  an  iron  is  frfquently 
not  cnoiigh  to  poriiiil  its  convenient  use  aivl  whoever  delivers 
Ac  iron  should  look  after  ail  these  details, 

It  is  further  desirable  that  the  einployee  deliveruig  the  iron, 
wfactfacr  be  be  t  wUeitor  or  not,  thoidd  call  the  cmloiBer'*  at- 
tentioa  to  the  numetoiM  advantafles  the  electric  i*OB  hu  ow 
odien.  For  this  mion  be  must  be  wcU  posted  oa  the  mbjcct,  and 
must  be  title  to  talk  something  besides  "glitterinK  generalities." 
In  advertising  and  soliciting  an  etidt-avor  shonid  be  made  to  cause 
th.-  a<l\ ;inia[;i-s  ot  the  cKvtric  iron  {n  lM\Mnu-  -In  t.ilk  of  tho  town. 
All  cicctru  iron  iail  cm  hi'  crtTitid  a>  will  .my  ollipr,  only 
i:-  this  i.i-i'.  thi-  t.iil  i^  I'ln'  whu-l;  i<  ^nn-  to  la^t  :ii!ir  ;lu-  first 
excitement  is  ovi-r.  .Many  people  will  go  nlonj;  using  oiihnary 
flat  irons  year  after  year  without  thinking  <>{  their  dis.iilvaiitages 
till  those  points  begin  to  be  advertised  and  talked  nf ;  then  they 
uiU  begin*to  be  discontented  with  the  old  methods.  It  is  juat 
this  discomeBit  with  old  methods  that  one  should  seek  to  create. 
•  In  many  cases  advertising  matter  cannot  go  much  into  detail 
about  electrical  devlcci;.  but  in  the  case  of  the  Hat  iraa  whteh  ia 
of  such  universal  application  and  offers  such  opportunity  for 
steady  and  desirable  load,  it  is  well  to  go  into  these  details.  It 
is  rather  surprising  that  little  of  the  advertising  literature  which 
h.i~  hen-.  (»rinteil  011  cleitric  ti.it  irr'Us  tor  distribution  among 
pn>sih!e  users  calls  specific  .ituiitii->ii  to  tlic  advantages  of  electric 
irons  Compared  with  other-.  Tins  1-  true  bith  of  the  circulars 
printed  by  manufacturers  of  electric  irons  for  distribution  by  cen- 
tral station  companies  and  of  most  of  the  advertJaiag  printed  by 
Iht  central  station  companies  themselves. 

suGGunoMS  Foa  ciacvi-AjL 

The  following  points  are  suggested  as  bcinK  among  dwae  to  be 
brought  out  in  advertising  and  snliciling  the  electric  flat  iron. 

No  traveling  l.i.i  ).  -hmI  forth  to  put  irtms  on  the  StOVe, 

No  .scraping,  clcirnia;  ..mi  ua.xing  of  irons. 

No  testing  10  sec  whether  iron  is  the  right  heat. 

No  Starting  with  an  iron  hot  enough  to  scorch  and  finishing 
I  with  it  too  cold  for  good  work. 

I  No  spoiling  of  linen  with  dirt  that  didn't  get  wiped  off  the  iron. 

No  scorched  clothes. 

No.,slmtting  of  cooling  breezes  out  of  the  Idldiea  on  ironing 
day  for  fear  of  Uowuig  out  the  gaa. 
Tlie  heal  is  brought  to  the  iron,  not  tiie  Iran  to  the  Ixat 
Iron  always  the  right  heat  without  any  attention  to  it. 

IlWI  alw-tys  clean. 

Simply  go  ahead  .hkI  iron  without  thinking  iitiything  about  tile 
iron  or  its  comhtii  'U 

.'\  grcAt  time,  patience  and  labor  saver. 

.As  far  ahead  of  the  old  way  as  electric  li^t  is  ahead  of  oHicr 
lights. 

I  It  will  he  noticed  that  the  first  set  of  points  calls  attention  to 

certain  well-known  shortcomings  of  ironing  by  gas  and  coal 

I  stoves.  The  latter  points  state  the  positiv^  advantages  of  the 

electric  iten.  These  points  might  well  be  arranged  m  advertising 
matter  in  parallel  eotmns,  one  tiiinging  out  the  disadvanlagq  of 
old  methods  and  die  other  the  advantages  of  the  new. 


New  Telephone  Patents. 

SCB-STATION  Ai'l'AttATUS. 

In  the  construction  of  transmitters  it  has  always  been  fotmd 
neoeaaary  for  best  cdicienqr  to  make  the  front  wall  of  the  castng 
very  rigid,  vtiidi  has  been  aeoompliahed  by  making  it  thicik 
and  tiierefore  dHRcolt  and  eapensive  of  constnetkin.  M.  Set- 
ter, of  Chicago,  has  endeavored  lo  overcome  this  expense  by 
building  up  the  casing  front  of  two  stamped  metal  parts.  Fig.  1 
shows  these  parts  and  the  manner  of  securing  them  together. 
Mr.  Setter  has  assigned  his  patent  to  the  American  Eieetric 
Telephone  Mfg.  Co. 

A.  F.  Bordmas,  of  Somervffle,  Haas.,  has  pnlmled  a  water- 


proof iclcphoiie  .sit.  1  he  c.iisiin  is  cylindrica!  and  .ill  working 
parts  are  witlim  a  sealed  compartnient  which  occupici  the  rear 
of  the  casing.  Upon  the  front  wall  of  ihi-.  rear  comfiarlment  the 
stationary  receiver  -hook  is  mounted,  wliile  ilirough  it  project 
the  horn  of  the  transmitter  and  a  plunger  w1ii>  h  cmtrols  the  cir- 
atiu.  This  plttnger  is  slightly  longer  il>:i:>  1  e  depth  of  the 
front  compartment  of  the  casing,  llicrefore  it  becomes  depressed 
when  the  door  provided  for  this  front  compartment  is  closed. 
The  door  doees  upon  a  rubber  gaslcet  and  llms  scaU  the  front 
compartment. 

E.  P.  Gamey.  of  Scrantoo,  Pa.,  has  hivcnted  a  ventilating  sys- 
tem for  bootha.  She  provides  a  fan  in  the  roof  of  tiie  inner 
shell  and  delivers  air  from  the  space  between  the  shdls  throngh 


KIC.    t.— SETTEg  TELKrHnST  l  ASrST, 

a  light  valve  set  in  the  rcof  of  the  outer  shell.  It  is  claimed 
that  this  an:  :  ^c  ricnt  provides  vcotilatioa  widwnt  affecting  the 

quality  of  the  booth. 

ixcHATice  ArrABATin. 

Some  sni.ill  switchboards  still  have  hells  av  signals,  and  in 
order  to  avoid  the  confusion  arising  from  the  proximity  of  a 
number  of  these  liells,  W.  R.  Horning,  of  Cleveland,  O.,  has 
patented  a  drop  annunciator  attachment.  This  drop  is  mounted 
below  the  gongs,  and  it  is  latched  by  a  bar  which  is  pivoted  near 
its  middle  and  which  embraces  the  bell  clapper  rod  at  one  end. 


no.  a.— OLSON  AMMUNOAiaa  naov. 


Whenever  this  bar  is  out  of  mid-position,  which  it  must  be  with 
the  ben  at  rest,  the  clapper  being  coninct  with  one  of  the  gongs, 
one  of  tlie  loner  corners  of  the  bar  nverl.ips  the  shutter  of  the 
drop,  and  thus  latches  it  up  When  ihc  bar  vibr.ites,  the  drop 
may  fall  It  might  seem  thnt  there  is  a  chance  for  bar  ami  ^hul- 
ler  to  wedge,  but  this  is  overcome  by  beveling  the  edges  of 
both.  .Mr.  Horning  has  assigned  his  patent  to  the  WiHiaffls  Tele- 
phone and  Supply  Company. 

An  annunciator  of  a  very  different  type  is  shown  in  Fig.  2, 
wherein  a  pivoted  shutter  is  driven  from  a  block  attached  to 
the  end  of  the  armature  nf  an  dectromagnet.  The  electromag- 
net pole  pieces  at  cither  end  are  presented  to  the  sheet  metal  . 
arauture.  The  action  is  self-evident  H.  M.  Olson,  of  Chi- 
cago,  is  the  hivenior  of  this  signal,  his  patent  being  aarigned 
to  the  American.  Elcctrk  Tdephone  Mfg:  Co, 

F.  D.  Cook,  of  Chicago,  has  brought  ont  another  type  of  si-lf. 
soldering  heat  coil,  and  has  obtained  a  patent  for  the  acconi-  . 
p.'inying  protector.    The  protector  comprises  the  usual  C'lllection 
of  ground  plate  and  springs,  these  especially  arranged  to  take  a 
testing  plug,  and  the  special  heat  ooiL  TUs  latter  has  a  rotat- 
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hg  tpindle  which  carHcj  a  toothed  wheel.  This  w)>eel  is  nor- 
mally locked  and  its  teeth  hold  open  the  ground  connections  by 
engaging  the  spring.  li  the  ioider  softens,  the  spring  forces  a 
roution  of  the  toothed  wheal  and  the  eitxilUfy  md 
ctiite  are  cloicd. 


prcaBOOi  "the  •ttractaoa' 
tiifiial  foice  in  the 


at  tbe  ends  of  the  core 
indifferent  zone  from  k 


A  s  IF  f  X  w- 


IV  i  I0-* 


Letter  to  twe  Editors. 

Magnetisin  of  Alloy  t. 

T9  iKr  Bdtl»ft  et  EUetrteii  World: ' 

Sns:— No  satisfictoiy  theory  has  so  far  been  given  for  the 
Heusler  magnetic  alloy  made  from  non-magnetic  metals.  It 
would  seem  to  be  possible  to  get  nearer  the  truth  if  we  would 
takt  into  eonaidention  that  the  "optica"  of  tiie  material  ptqit  a 
fut  b  connecdott  wltii  deetric  waves,  aagndimi  bchif  noOinc 
hot  «tnnteraction  or  dlajlacement  pmaaw  of  alactxlG  want  m 
a  wtie  through  whldi  a  eairent  flowi.  Stxitiiv  widi  tWt  point 
of  view,  it  wonld  prabably  be  possible  to  find  other  WMnpoeMons 
which  have  ;i  similar  inde\  of  refr.iction  as  iron. 

If  we  consider  ,ni  elretrotii.igiipt  .is  i  k^nd  of  electric  centrifi-iRal 
machine,  we  obtain  i|iit!i:  I  snii-ililc  conception  of  the  productiij:'. 
of  the  fOT  '■    II    I  :ne'.;i!lic  core  in  a  solenoid. 

We  then  need  no  molecular  currents  nor  molecnlai  magnets 
nor  Iftiei  of  fane  nor  ofhcr 


where  the  value  of  ■  fUlowa  bva  ion  «  s ' 

a* 

angular  velocity,  W  —  ntunber  of  turns,  t  —  current  in  amperes 
and  u  —  r;idi;is  of  the  circle. 

T!!is  ce;.(rifiigal  force  was  shown  by  me  experimentally 
in  the  revolving  electromagnetic  field  in  ir)04  I  refer  to  my 
book  on  "Elektrische  Spektra."  The  above  method  of  calculating 
the  magnetic  force  was  given  in  1889  by  W.  Fritche,  but  without 
an  explanation  of  the  real  process.  The  theory  of  lines  of  force 
which  does  not  give  any  conceptioii,  obstructed  the  erolntion  of 
Out  kinetic  tlKOty  which  is  10  veiy  aimide  and  compteiebr  jiutified. 

*The  optical  Mnwior  of  mctalt,"  the  refraedon  and  nflacdon 
of  HeGMc  wovea  on  a  ncial  corc^  is-  therefore  ae  cauae  of  the 
liiucaacd  dectronngnctic  foice  of  a  mlcnold  itipplicd  wMi  cur- 
rent. The  theories  and  investigations  of  the  last  300  years  fisve 
so  far  been  unsuccessful  in  solving  the  mystery  of  electromag- 
netic phenon-ena.  However,  a=  soon  ,1!;  the  laivs  of  mech-inics 
.-<nd  optics  are  applied  to  thc&c  phenomena — which  has  been  mjr 
endeavor  for  the  past  35  years— tfao  [lienoowna  appear  10  bo 
very  simple,  as  indicated  above. 
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Dynamoa,  Motors  and  Traaaformers. 

SingU  l'hiiic  Coiivnulator-Molor  for  Of>eralion  Above  Syn- 
chronism I  .A TOUR.-  The  author  first  compatps  the  repulsion 
mutor  and  the  scries  motor  and  shows  why  at  synchronism  the 
repulsion  motor  is  superior  to  the  series  motor  with  respect  to 
oontmutattcm.  On  the  other  hand  above  ayodinmism  the  re- 
pitliiOn  motor  becomes  inferior  with  respect  to  eoatmntation.  If 
a  low  frmnency  ti  oied  for  traction  molon.  opcntioa  above 
ijyndwoHiWH  may  become  necewaiy  and  the  author  haa,  thcKfocey 
devised  n  new  9pe  of  motor  which  fives  perfect  eanamnlalfan  ait 
n  speed  oonsidctably  above  synchronism.  In  Fig.  i  a  ssriea : 


1I~ 


phase  motor  and  mon  general  tlian  either  the  !ii]nirrc'.-cagc  rotor 
type  or  the  rotor  type  connected  with  jlip  rings,  Uis  tundamcn- 
tal  type  comprises  a  stator  and  a  rotor  in  the  shape  of  an  ordi- 
nary dircrt-current  armature,  but  short-circuited  by  means  of 
t«o  pairs  0;  brushes  along  two  axes  which  arc  stationary  in 
space  and  in  quadrature  to  each  other,  while  one  of  them  coin- 
cides with  the  stator-field  axis. — Lond.  Elec.  Rev„  Ffibmaiir  9. 

IUc$ifyiv  AUtnmtimf  Cnmmt— gpsi  iwc.— A  pupar  r«ad  bo- 
fof c  the  Lead*  Saedoa  of  the  (Biilith}  Inst  Bisc.  In  die 
first  pan  the  author  deals  with  the  dectrofytic  recttter  and  de- 
scribes two  methods  of  eounaedon  for  ndlirint  both  half  waves 
of  die  dMnmtlsK  current  The  two  medieds  sre  indioMsd  io 
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na  t.— siwcu-niasB  csiunRAioa  maam. 

is  shown  with  comijcr.sated  jr:ii.iiurc  rcacli  jii.  The  exciting  wind- 
ing, the  terminals  uf  whicli  arc  a  and  i',  arr  hftwcen  the  compen- 
sating windinj;.  C  r,nd  th<_-  ri  t  ir,  d.  It  is  assumed  that  the 
motw  gtu  the  ciirrci,'.  Irom  tiic  secuiuiary  winding,  e  f,  oi  i 
transformer,  7',  uhich  will  be  the  usual  method  for  traction  pur- 
poses. If  now  a  short-circuit  connection  is  made  between  a  cer- 
tain point,  k,  of  the  secondary  of  the  transformer  and  a  certain 
point,  g,  of  the  exdting  windinB,  and  if  tiicae  points,  g  and  k,  are 
properly  chosen,  die  motor  flvea  perfeet  onwrnwitation  for  « 
Ipsad  whicb  is  tile  fai^r  above  qnehronism  the  nearer  the  potntsp 
f  and  A,  sre  to  the  terminsls,  a  snd  r,  respectively.  The  theory 
of  the  motor  is  givcnw— £f«ifc  ZeU.,  February  1 . 

Single-Pka**  MutHom  Jfolw,— Fvnk.— The  first  part  of  a 
paper  in  whicJi  the  autlior  gives,  wi'.houi  tomplicited  mathematic*, 
a  simple  theor;,  of  the  tinete-pha'^e  inJii;:tion  mutor.  His  theory 
is  based  on  the  di&cussirm  of  the  foUowi-.g  type  of  mntor  which 
the  author  considers  to  be  the  fundamental  form  of  (be  sittgle- 
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PIGS,  i  AM       KHCimiMO  AUBtVATMO  CtMHMTt. 


F;g-  2  and  J. 


issunied  li'at  llie  rtvlifn  il  ::iirron!  is  used 


for  charging  a  bitttery.  Fig.  2  &liows  the  urr.TnRrments  of  Graelz 
which  requires  four  electrolytic  rectifying  cells,  i  '.  I  he  path  of 
the  current  during  one  hiilf-cycle  is  shown  by  the  arrows.  It 
passes  throuRh  cell  {'",  the  accumulators  .nnd  V".  The  insulating 
film  forming  on  V,  the  alnmintnn  to  lead  path  prevents  the  cur- 
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«Mt  imm  sboft-circttitfa^  acttnn  to  tin  other  side  of  the  ilter> 

nttSat-aateat  dtcuit  On  the  KverMl  of  the  plenty  ^  cw- 
tent  flow*  tfaraagh  y,  tbe  aocanmlators  and  F*".  F'  now  iotin- 
ins  the  "doMd  door."  The  current  thus  passes  in  the  tame  dircc> 

tiun  through  the  accuiniilator  ni  -nidations  of  twice  the  peri- 
odicity of  the  aJternatiiis  ci;rr<:iit  circuit.  Fig.  3  shows  the 
0-.L;rclitr  iirr;irgt«ieiit.  In  it  oniy  or.r  rectifying  cell,  V,  is 
required,  but  kim  ii^  oac  platinum  gr  lead  place  and  two  alumi- 
num plates.  The  path  duruiK  one  semi-cjcle  is  shown  by  arrows, 
iram  tbe  atiddic  point  of  the  reactance  coil  the  current  passes 
through  Ibc  accumulators  and  Me-half  of  the  rectifier  cell,  y.  On 
aMfial  «f  polari^,  the  cnrnot  flows  through  the  other  half  of 
the  KCMtaooe  eoil,  the  accwmdaton  and  the  other  half  of  the  cM, 
I  '.  In  bodi  syalca*  tte  reaelaiiee  ooil  can  be  vnufod  with  iml- 
tiple  tapptngs  so  that  the  correct  ejn.f.  for  the  work  to  be  done 
•can  be  efficiently  obtained,  the  preiiure  across  the  direct-current 
circuit  being  approxinutely  90  per  cent  of  the  pressure  between 
iiic  ti|ipiiig  uiti  thi:  tcrniiii.:]  did  lA  the  reactance  coil.  In  th< 
second  part  of  the  article  the  auUior  deals  with  tbe  mercury-arc 
fictificr-'^Mid.  filacu  Ftbruar)  9. 

LwpnnaiUgktl^. 

Xtm  UHaUk  Mtmtnt  L*mfj—A  note  on  lo  EogUih  patent  hy 
IL  Kusel;  the  juooeia  is  staled  to  ho  appIicaUo  to  nhattary  mtt- 
ti»  'sneh  as  platinum,  diromiitin.  tnangancse,  moljbdenonif  nnmH 

um,  tungsten,  vanadium,  tantaltim,  niobittm,  etc"  (This  patent 
is  of  interest  in  view  of  the  remarkable  results  which  were  rc- 

reii[l_>  rrported  to  have  iiCCti  (il  l.n:  1  il  '.viih  l,i.ni;)s  of  Ku.'cl  as  d-j- 
scnU;4  m  Kt.BcrsjCAi.  Wukj*  i  ihi-in-iy  17.  p.igc  J54.  i .  1  he  nicUi- 
od  of  ai;inii i.icl-.ire  is  as  follows:  J  hf  metal  :s  reduced  to  a  col- 
loidal state  by  a  process  such  as  that  ol  Brud^^  in  which  an  elec- 
tric are  is  produced  under  water  between  a  pair  of  rough  elec- 
trodes of  the  metal  m  questian.  Dr.  Kozel  recover:-  this  finel  . 
4ftdded  metal  and  toms  ftlanwnts  by  forcing  it  through  a  die. 
Tbo  ilaanta  wo  driod  at  a  temperature  of  do'  C  to  80'  C  for 
5  or  W  ndnotes,  wiwn  they  bcoome  oocdttethr^  but  titer  lose 
their  eonducthntr  again  «n  eooling.  To  reHora  tiie  emdnetivity 
t&ey  are  placed  ni  vcaaeb  which  have  dther  b««n  evaieaated  or 
contain  only  inert  gases  such  as  hydrogen,  and  are  first  heated 
to  60°  C.  or  80°  C  to  render  them  eondtirtive  and  then  raised  to 
white  hc.it  by  electric  ciirrrru  Thi--,  it  i--  staled,  restores 
them  to  a  crystaiiinc  st^itc  md  at  the  sdiite  time  diminishes  their 
diameter  as  well  as  their  specific  resistance,  and  the  fllunentB  are 
then  ready  for  use. — Lond.  EU(.,  February  9. 

Zirconium  Lamp.— In  notes  on  a  lectiire  by  Gasler  on  recent 
developments  in  electric  lamps  it  is  stated  that  the  spe^iker  ex- 
hibited a  zirconium  lamp,  vdiich,  however,  is  not  yet  obtainable 
in  ibe  opoi  markeL  The  power  consumption  is  stated  to  he  u 
watts  per  candle  with  a  life  of  joo  heiirs;  but  Ok  lamp  needs 
carefiil  handling  and  at  present  is  made  osity  for  "hm  volt> 
ages." — ^lond.  Eng'ing,  February  9. 

Power. 

Sujffrheated  Swam. — fjUNuiUiiui.  —  An  .ibstract  of  3  Icctuie  be- 
fore the  Bradford  Engineering  Soc  The  .luthor  c;i'h;d  altMiiinii 
to  the  lade  of  information  at  present  available  as  to  the  vari.'tli>>iis 
of  the  apedfic  heat  of  superheated  steam  with  pressure  and  tcni- 
pentnifi  a  nutttr  which  is  now  behtg  investigated  at  the  (Brit- 
iih)  Nathmal  Fhysieal  L^ralorjr.  The  application  of  super- 
heated steam  to  engines  as  a  means  of  ifflpfoving  dMtf  economy 
was  next  contidercd.  The  two  theories  due  respectively  to  Him. 
who  atrifautss  the  losses  to  cylinder  condensntion,  and  (lender 
and  Nicholson,  who  ascribe  them  mainly  to  a  leakage  past  valves 
am-!  pi-stons,  were  considrre.:,  iml  it  was  seen  that  fr*iiii  fit-M-r 
pr>::it  iif  vicw  Superheating  cmld  be  proved  to  be  comluoivf  10  , 
cciimmy.  Some  interesting  r»;i)rij(3ii!;l:c.-ib  .if  the  Litf  Mi,  Hotik- 
in's  curves,  showing  the  temperature  cbanRes  in  tlie  cylinder  walls, 
were  shown,  and  formtdx  were  explained  fur  estimating  the  prob- 
able saving  with  superheated  steam.  It  vv.is  pointed  out  that  the 
saving  in  triple  and  quadruple  expansion  engines  could  only  be 
fully  titiliaed  by  emphiying  reheateri  between  the  successive  cyi- 
ia^is.  InAealor  diagrams  and  results  of  teats  were  given  to  tl- 
Inatnte  Oe  gain  hi  aeMal  practice.  Steam  may  be  sopadieaMd 
in  two  w^y^r  eHher  by  aHowing  it  to  expand  wMiont  dring  work 
or  by  soppljdng  It  with  heat  from  an  outside  source.  The  lonncr 


-  method  ia  oeeaalQMiliy  einplaiyad  for  moderate  degrees  of  siipef* 
hcel^  aa  in  dK  ease  of  some  of  die  water-tube  boiki*  in  As  Brib> 
iah  navy,  but  the  latter  method  is  far  more  commmii  • 
known  example  being  the  Schmidt  superheater.  The  IlePliaH 

and  Simpson  superheater  was  .ilso  described  and  Patchell's 
testimony  as  to  tlie  utility  ci  s'lperheating  in  electric  light  sta- 
tions during  thf  ixak  01  tlie  load  wjs  mcnt:oncd.  Afurr  giving 
some  formulas  auA  Bgures  relating  to  the  amount  of  superheat 
obtainable  with  different  sizes  of  superheaters,  the  Icciurc  con- 
cluded with  some  genertil  notp^  on  the  design  of  engines  intended 
for  use  with  superheated  stcam.—Lond.  filff*  Jaanary  a6. 

Cmu  M«<«r«w— Hill.— The  first  put  of  •  paper  read  before  the 
(Bfidih)  lust.  Elec:  En|s«  on  enae  motora  and  contrdlen.  b 
caws  when  die  work  of  the  crane  caraiot  be  exacdy  aaeeitiined 
beforehand  die  author  considers  the  folhnring  method  of  sped* 
fyiiig  .ind  tf-'iting  to  be  most  convenient  both  to  the  purchaser  and 
the  m.'ikcr.  The  horse-power  required  to  lift  or  move  the  load, 
plus  K''arinn  los=.i«.  is  taken  as  the  brake  horse-power  of  the 
motor  It  is  specified  to  maiuiam  thii  power  oti  a  continuous  run 
of  '4,  I .  or  I  liiiur.  .IS  the  case  may  be,  with  a  rise  of  tcmptra- 
ture  of  75*  F.  The  author  then  gives  formulas  and  tables  on  the 
rise  of  temperature  in  the  different  parts  of  a  crane  motor  and  dts- 
cuHCS  the  influence  of  the  type  of  tlie  motor  and  of  its  speed  ob 
the  rise  of  temperature.  He  concludes  that  the  M-lHwr  motor 
has  a  very  limited  ield  of  applicatiowt  while  the  fi^mK  motor  is 
suhable  for  fbe  fenerality  of  eatoju  havng  low  Irad  lectors  and 
the  one-hour  motor  ia  suitable  for  cranei  worked  moderately  hard. 
Quite  a  number  of  heating  and  coolmg  curves  are  given.  The  sa» 
thor  then  begin';  lu  discuss  motoia  whidt  woric  oa  a  knowR  cyds; 

Lond.  Eicc.  February  <). 

iLu  ifM,  r,iu-i-t  in  .Vl,;.'i  J(  T.'i-i  — .An  illustrated  description  of 
she  cicctnc  power  distribution  system  in  North  Wales.  Water 
[>owcr  is  available  to  the  extent  of  some  6,000  hp  ur  raorc  con- 
tinuously. There  arc  several  big  slate  quarries  in  the  neighbor- 
hood which  use  power:  also  a  narrow-gauge  steam  railway  is  to 
be  electrified.  There  are  four  turbines  each  connected  to  a  IjjpO 
UhMolt-empcrc^  three-phase  geneislor  with  an  exciter  tm  tN  maw 
shaft  in  each  case.  The  alternator  voHage  is  ItluOOO;— LomL. 
Elec.,  Jamtary  a6  and  Feb.  a. 

Traction. 

Electric  Raitatay  linnimt-rinf; — Caktes. — .V  lOiig  paper  read  be- 
fore the  (Brit  I  In^t  Flee  Rng.  -in  technic.il  considerations  in  elec- 
tric railway  engineering,  ihe  bulk  of  the  paper  is  a  thorough 
discussion  of  the  features  of  the  direct-cnrrent  system  for  inter- 
urban  railways,  many  diagrams  being  given.  Tbe  single-plMie 
system  is  more  briefly  discussed.  The  author  says  that  if  ctrtb 
cnrrents  are  to  be  reduced  to  the  same  order  as  in  diiecUcurrent 
operBtlioii,aad  if  it  it  daairad  to  place  the  sub-itadonan^  apart, 
the  akin  tSM  ta  die  rafia  wfll  raader  It  miccmaiy  to  adopt  a  line 
preunre  of  at  least  Svooo  vehs  or  dse  to  histalt  frequent  tr.nck 

boosters  to  t':ke  c;!re  of  tll^■  vot'.r.gc  drop  in  the  earthed  conduc- 
tors. If  advant<i(?c  1^  (0  '  c  takeii  of  the  high  pfcssure  to  cosi- 
siderably  redncf  tlir  nunibrr  of  sub-stations,  it  becomes  necess.iry 
either  to  adopt  a  compiclely-insulsted  line-conductor  system, 
which  much  increases  the  difficulty  of  installation  and  working 
.11  roniplicaied  junctions,  or  to  install  track  boosters,  which  adds 
10  the  expense.  The  best  arrangement  of  boosters  is  thought  to 
be  tliat  of  tbe  Oerlikon  Company,  in  which  the  track  current  it 
transferred  by  the  boosters  to  a  common  return  conductor 
nmniog  between  sub-stathms.  It  is  pocslbie,  however,  to 
do  wtdwnt  die  return  eondnctor  by  connecting  the  sec* 
ondarics  of  the  boosters  across  insnh^led  joints  in  the  track 
and  introducing  a  small  equalizing  wire,  .-is  shown  dingr.-inimati- 
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cally  in  Fig.  4.  With  diii  arnngemeitt  die  tradm  raQa  are  cm- 
ployed  as  return  conductors.   The  faeestcrs  must,  however,  be 
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clowr  tagethcr  near  the  snb-stabmis  than  in  tlie  Oerlikon  sys- 
tem and  many  more  m  acoordinBly  itqaired.  The  andwr  poinM 
out  the  IHnitatbnK  of  tbe  stqgle^ibue  tystem  and  cbmit  that  the 
equipment  of  lite  latter  will  be  considerabfy  lieavier  than  the  oor- 

•respondiiii;  tlirtct-currcnt  wjuipuifnt.  Fi->r  suburban  conditions, 
he  slates  lliat  tlic  siiixle-phatc  system  compares  vt ry  unfavorably 
with  the  llirecl-cnrrc-iil  sysSi-m.  lie  says  that  the  lorxjue  charac- 
teristic of  the  HiiiKle-phasc  niutor  is  itiDrc  suitable  for  tn'gh  spccd 
service  with  few  stops  than  for  suburban  strvice.  but  that  it 
would  proliiibly  be  necessary  to  concentrate  the  e*iuipineiit  on  a 
locomotive,  where  the  motors  may  be  arlifiri;illy  cooled.  Some 
of  the  disabilities  of  ibe  single-phase  system  disappear  at  low 
speeds.  Again,  a  service  involving  mfrcqnent  slops,  and  moderate 
apeeds,  where  itic  inpnt  per  ton  is  small  and  ihe  molor  kxses  can 
aocordmgly  be  kept  widiin  reasonable  limilSi  may  vften  prove 
quite  suitable  for  operation  by  the  sitifle<phaie  system.  "In  short, 
this  system  shows  pmniise  of  hnvitig  extensive.  b«t  by  tto  means 
uni\<  rsal,  application  li  i  i  iil  .v  r'-.  "  '!'hc  author  (inally  makes 
some  remarks  on  tl"  .luril  r.u]  .m  l  rcc  imnuinis  an  cthcicnt  wood- 
en protect:r.ii,  u  liirli  w  iiil'l  |.i-rh.i;ji  i  :  per  cent  to  the  total 
cost  of  electrjtic3t:on.  hut  would  remove  the  danger  to  people 
and  prevent  short-circuits  with  track  tools.  In  the  discussion 
wllich  followed,  Dawson  and  Trotter  presented  some  oonsidera- 
tigins  in  favor  of  the  single^plutc  traction  system^ — LomL  Bec„ 

JWIUSr^         iM'i   ■■.  !,-':irv  ? 

InstBllatiun,  Systems  and  Appliances, 
Deveh'fment  of  a  Cerman  Central  Slatit.»t.—  Pkt.Suict.—.\  long 
article  on  the  rates  of  charging  for  electric  cncrity  in  the  city  of 
Cologne,  Germany,  with  statistical  data  on  the  development  of  the 
central  station  in  that  city.  The  kw-hours  sold  were  67Si9^  in 
■895  and  12.340^40  in  1005;  the  cost  of  generating  per  kw-botir 
sold  decreased  in  the  same  period  from  3M  cents  lo  cen^  the 
«ast  of  coal  alone  from  agp  to  4>.6i  cent.  Tbe  net  pralilt  were 
449  ten  years  ago  am^  f  ilh>i65i>  last  year,  while  the  averagie  priee 
of  lall&ig  the  kwhoar  was  15.31  and  3.  jn  cents  tcspectively.  Tliese 
fignres  show  bow  good  financial  resttlts  may  be  obtained  even 
with  a  small  profit  per  kw-hour.  In  Cologne  the  chaise  for  kw- 
hour  was  originally  17..!;  1  inf,  '.vithout  any  i  i  iisiiU  t.iti.in  ui  ;He 
puT|io»e  for  which  it  .v  .'  hmvI  or  of  the  tiius  duuuj;  the  liay 
wlii  n  It  w.T.  Mm;  '  In  iS/)!  ilu-  price  of  electrical  energy  for 
(Kiwcr  pnr|x>srs  was  rcduceil  to  6.25  cents  per  kw-bour,  but  those 
electric  motors  were  esceined  which  served  for  the  generation 
of  electric  li^ht  In  1895  the  price  per  kw-honr.  for  those  custosiH 
eta  who  consumed  enerxy  mostly  during  day  time  amd  had  their 
motors  in  operation  for  at  least  1,000  hoars  per  year  was  re- 
duced from  &3S  to  5.5  cents.  A  i&Koam  was  granted  to  cmr 
suaers  of  Imge  qoamities  of  electrical  energy,  but  the  calcnla- 
tkvn  of  the  discount  was  rather  complicated,  being  based  not 
only  on  the  total  consumption  per  year  but  on  the  luimber  of 
lamps  connected  and  Ihe  hours  of  buriung.  When  in  igoi  the 
electric  tramways  r.inii.nitil  i  t  <ikh:v  from  the  station,  the 
load  factor  was -very  <  <.nsuli  ria>iy  imprfived,  and  it  then  became 
possible  til  reilucr  the  r.itr  m>  as  to  improve  the  load  f.ictor 
«iill  more  by  extending  the  mt  of  electric  energy  for  many  power 
purposes.  A  double-tarilf  system  was  now  introduced  with  dou- 
ble-iarilT  meters  so  as  to  distinguish  the  energy  consumed  during 
the  day  ("icheap  hours")  and  during  the  hours  of  maximum  load 
in  the  evening.  For  the  hours  in  the  evening,  the  price  per  hw- 
hour  was  rcdoeed  from  iy.90  cents  10  13,50  cents,  while  for  tbe 
""cheap  faours."  the  price  was  reduced  to  5  cents.  Further  discount 
i*  allowed  on  (htsc  prii-m,  and  tto  distinction  is  made  between 
enerKy  "sed  for  Innips  .ind  that  used  for  moto  -  T  n  imn  i^ 
of  larue  anmunts  of  energy  are  permitted  to  insi.ii;  touvertcr 
s  lir  t.i^ons  for  rh.irginR  stor.igc  batteries  diirinit  day  time  at  a 
low  rate  and  to  discharge  them  in  the  evening  for  producing  en- 
ergy for  lighting.  Statistical  data  arc  given  showing  the  favoralde 
development  during  recent  years,  especially  the  increase  of  con- 
nections of  small  motors  of  the  station  in  a  great  many  dilfcreM 
trades  like  baker  shops,  carpenters,  butchers,  etc.,  motors  up  to 
4  hp  are  mostly  used.  There  were  insulled  m  1909  a  total  of 
516  motors  havNiga  oomhnied  capacity  of  igffs  hp;  this  iiiereastd 
in  1904  to  sgS  motors  with  hp,  and  in  igos  to  &o  mwiers 
with  .v>.1*  it^—Jour.  f.  GMhtliutht,  Febivaiy  3. 
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Rtvtrsiblt  Bcotltr.—TvtKMOU^A  paper  read  before  the  Mew 
Casde  Section  of  the  (Brit)  Inst.  Elee.  Eng.,  on  the  "Lancashire" 
antomatie  reversible  booster  invented  by  the  author  and  McLeod. 
In  external  appearance  it  resembles  a  fotir-polc  dynamo  driven 

by  a  four-pole  molor ;  but  while  the  motor  is  simply  a  shunt- 
wound  machine,  the  booster  itself  ha?  four  field  windings.  One 
is  a  shunt  winding  (referred  to  as  tlic  ,1  willing),  across  the 
booster  terminals;  another  (B)  is  a  shunt  winding  straight  .icross 
the  bus-bars;  the  third  winding  (C)  carries  the  generator  current 
and  opposes  the  coil  just  mentioned;  while  the  fourth  winding 
(D),  finally,  is  in  series  with  the  armature  of  the  booster  itself.  The 
booster  and  battery  may  be  worked  in  the  following  ways:  <i) 
Booster  and  battery  on  bus-bars  with  generator,  keeping  tbe  load 
steady  within  narrow  limits;  this  is  the  normal  method,  (a) 
Booster  and  battery  on  bna-lMrt  with  generator,  but  with  cmb 
regulated  to  nwke  it*  actioa  compentiveTy  weak.  This  method  is 
uf.efii1  when  the  load  on  the  line  is  small  with  occasbtial  jumps. 
I'r.ii'  r  the  c  conditions  the  bif.i-ry  with  'he  ■.v.c,  ithc  booster  meets 
;ill  tlic  f.cj.ks.  but  maintains  a  iicncvokut  jicutrality  during  the 
limes  when  it  '  ;  1  :  is  small,  when  it  is  not  desirable  for  the 
battery  to  chargt-  because  it  is  already  full.  (3)  The  battery  may 
be  floated  on  the  line  without  the  booster.  This  method  is  oc- 
casionally suitable  when  the  line  load  is  slack.  (4)  The  booster 
may  be  set  to  m^iinly  charge  or  mainly  discharge  the  battery, 
■a  nuy  be  desired ;  this  by  regulating  coils  B  and  C.  Under  this 
state  of  matters  it  will  still  reiposid  to  any  esnxasive  outsiile  toad. 
(5)  The  hatteiy  and  booster  can  be  put  on  die  bars  alone  without 
a  generator.  The  bus-bar  vtrfta  can  then  be  regulated  by  adjust- 
ing the  strength  of  coil  B  fay  hand  (6)  The  battery  and  booster 
cati  be  put  on  the  bu'-hars  with  the  booster  arranged  to  com- 
pound up  when  lln  1.:.  1  1  omes  on.  (7I  Tli.-  battery  can  be  put 
on  the  bus-bars  without  the  booster.  The  circuit-brewer  arrange- 
ment uMd  in  comMCtUm  with  this  booster  U  shown  in  Fig;  s- 


FIG.  S. — EKVEKblttLb  BOOaTEM- 


The  battery  current  as  will  be  seen,  goes  through  the  two  breateers 
in  series,  but  it  only  goes  through  Ihe  solenoid  of  (me  breaker, 
called  the  battery  breaker.  .\n  excess  current  on  the  battery, 
which  is  the  usual  thing,  blows  the  battery  breaker,  but  leaves 
the  motor  runninf;  on  the  battery.  An  excess  current  on  tile 
motor,  which  i-.  ciiiirf  a  rare  thing,  also  cuts  ofT  the  battery,  but 
leaves  the  motor  running  011  the  bus-bars.  TUus  paralleling  is 
quite  e.isy  alter  a  breaker  comes  out,  seeing  that  it  li  UM  neces- 
sary to  restart  the  motor.  Whichever  breaker  COmCS  OUt  thr 
molor  is  still  left  with  a  breaker  to  protect  it,  90  that  it  WOUld 
he  cut  out  in  tbe  event  of  a  short-circuit  oocnrring  in  the  motot 
itself.  As  a  general  rale,  die  best  elBciency  is  ditained  hf  mak- 
ing tbe  one-hour  rate  in  amperes  of  the  battery  equal  to  Ihe  full- 
load  amperes  of  the  generator,  with  the  two  together  equal  to  the 
ordinary  demand  of  the  line.  Tin  '  .itri  r'.  .-. n,  ui-  lir,  ::k-  i  sli.  iiild 
Iw  set  at  about  75  to  too  per  cent  over  the  one-liour  rate  to  deal 
with  momentary  itinipv.  and  the  gencratiH' breaker  can  altobe  set 
high,-  I^md.  El<>  ..  I'ebruary  9. 

Ilriluh  LiehliHg  and'Traelion  Plant.— An  illustrated  description 
of  Ihe  municipal  lighting  and  traction  plant  of  Chesterfield.  The 
power  house  contains  five  «team  driven  generators,  two  of  lOOkw, 
two  of  300  kw  and  one  of  400  kw,  also  a  balancer  and  e  booster 
and  a  battery  of  aBo  cdls  with  600  ampere-hours  eapeci^.  The 
supply  connections  are  at  preimt  eiinlvalent  to  40tiooo  lamps  of 
8  cp,  and  include  some  900  hp  of  motors  in  addition  to  the  tram- 
way load.  The  tramways  consist  of  .1!  miles  of  single  track  and 
Vi  mile  of  double  track.  In  Ihe  outlying  districts  certain  power 
ronsumers  are  snpplted  with  curreM  fay  simply  tapping  the  imm- 
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way  feedeia,  while  in  order  to  supply  ccrain  proiiPMtive  li|lit< 
iat  ManmcTs  it  is  proposed  to  instil  a  motor  gcncnlpr  woddnf 
in  conjunction  with  a.  vohage  regulator. — ^Load.  EUe.  Rev.,  Feb- 
naiy  9. 

Combined  Meter  Tariff  and  flat  Kale,— Puesihu. — 'Ihcre  are 
r:iM  N  ill  whirti  I'u  ioii,;  r.:rve  VJ.'ii'i  ^rejt;>  ■liiniiK  the  year  but 
■Ai'.h  rj^jtmct  rL't;ul;ir;".y,  tor  m-t;iiKc  tii  :ndustr:ei  which  have  dis- 
liiKt  reasons  of  111,11111  i,i.;ti.^rinK.  Ii  -i  ^-irii'iined  flat  and  meter 
ratr  is  inc. I  and  it  liie  rial  rale  per  kw-hour  is  smaller  than  the 
iiictrr  riUe.  there  is  always  a  distinct  value  of  the  enCTgjr  paid  by 
Aat  rate,  for  wliich  the  total  cost  is  a  qinimnnk  The  aottior 
<lwws  how  to  detcmiinc  this  minimum  nine  if  dnf  ycnrly  Imii 
curve  is  given.-  /  A  '   notf  Masch.,  January  21. 

Electropltyaico  and  MagaetiaBk 

/Cdd'iofjaii.-^AiinBLL.— An  account  of  ma  experimental  in- 
vcstigaiioti  of  die  ladiation  from  ordin»7  materiala.  Tbt  au> 
thor  inveitifated  die  ladiation  from  lead,  eopper,  ainmimun,  sine, 
ifOiV  platinum,  tin.  silver,  gold  Care  was  taken  to  have  dean  snr- 
fae«»  *<»  a«  to  remove  any  surface  radioactivity.  The  resitU  of 
l';i  nr.  Irrigation  show-'  'Mm  tin:  iini1»>ion  of  ioni^iin;  t;n!i.itiiiii  In 
.111  inaf.viit  property  i.:  ..11  tin:  mrtjls  invc-itigatt'd.  and  the  juiiM.r 
>oc-  no  rcis'i:'  vvliv  it  =.)..  uM  r'.iit  be  vxlrnded  to  all  substances. 
'  k  liot,  ot  CQurse,  necessary  that  thi>  ray-ctnission  should  be 
identified  at  once  with  radioactivity — ^if  that  word  is  taken  to 
mean  a  process  of  ray-emission  accompanied  by  atomic  diange. 
Hut  the  constant  intensity  of  the  rays,  and  the  probability  that 
the  Urger  portion  of  them  are  alplia  rays,  which  is  aoBBBited 
by  the  inTcstigation  of  thdr  charge  and  thrir  panetrstion,  afford 
oonsiilerable  support  fitr  that  hypothesia.'*— i*Ail.  SiBg„  Felmiafy. 

Condensatitm  ATnefri.— B.%Bt*s.— His  long  presidential  addreat 
before  the  '.\m.  Phys.  Soc,  iiunmarizing  our  present  knowledge 
of  condensation  nuelci.  In  the  introduction  he  describes  the 
prominent  methods  of  obsirving  nii:l'  i.t.  n,  :'.b:',c  the  following 
chapters  of  the  addro*  dcjl  with  ni).:''-i  iii  ijcin  rj|,  ^ursistcnt  nu- 
clei, i.  ii-.  ."iiiil  .  I  lloidal  nuclei.  "If  iisk'-l  ii  li  it  i  -  the  most 
important  outcome  of  rcstarthcs  of  the  present  character.  I  should 
refer  to  the  appearances  obtained,  indicating  that  a  ga«,  or  at 
leaat  a  moist  gas,  far  from  bring  a  uniform  system,  behaves  like 
an  assemblage  of  nuclei  which  dt;crt:.i<>c  in  sire  and  inCTcaiC  io 
nmnW  as  the  molecular  dimension  is  approached.  Every  gmq^ 
of  nudd  is  none  the  less  a  structurally  essential  part  of  the  gas 
and  (be  the  number  of  gnmpa  few  or  many)  at  once  rcMOKd 
if  withdrawn;  while  the  ntolecule  itsdf  »  distinguished  atuong 
the  many  nuclei  of  it«  own  kind,  by  the  maxinrani  fre^ueiwy  of 
occurrence."- -P/iyf,  Re:..  I'ebruary. 

Subslitnte  for  .  {mtere's  KhI,\ — Brm  h — Fig.  6  shows  a  diagram 
of  the  end  view  of  ati  t-U'oiToinagiiti  with  horse  shoe  core.  It 


nc.  6.— sVBin'tTi.-TC  rm  ami>cbe's  rule. 


will  be  seen  that  the  tetters  S  and  X  tlif  iii--«'Kcs  ludii-atf  directly 
the  direction  of  the  current  in  the  winding.— Unid.  ^et.,  January 
a& 

EtaetnekoBlatfjp  and  Battorloa. 

EktUie  PndueNoK  of  Oaoa^.— Ewiu.— An  abstract  of  a  Phys. 
Soc'y  p.tper  in  which  the  author  determined  itie  variation  of  the 
yield  of  Ozone  by  silent  discharges  between  plate  electrodes  with 
a  dielectric  undi-r  varying  conditions  of  the  experir.n  r.ts  TIi 
chief  restilts  aro  as  follows:  The  yield  per  coulomb  A»i  touiul 
quite  independent  of  the  dielectric,  and  to  be  greater  the  higher 
the  g;«*  velocity.  The  yicl<l  increased  with  the  current  to  a  maxi- 
mum and  then  dotrcascd.  Narrow-,  bare  electrodes  were  found 
to  be  most  effici'tit.  The  yield  per  kw-hour  was  greatest  for  a 
polar  distance  ot  millimeters.  This  type  of  electrode  proved 

far  more  efident  than  the  point  and  plate  and  than  other  minor 
types. — Phyt.  Rev.,  Fcbmaiy. 


PixtHon  ef  Atmtt^furie  HHtngnh—'ilBmimim.—K  lecture  he- 
fore  the  Royal  InttitHtian,  denUng  cspadaliy  with  the  Biikdand- 

Eyde  process  wUdi  is  now  in  nse  in  Earope  for  the  pfodlietion  ol 

fertf:i;<TL-  from  atmospheric  nitr.  jjcn  .  xirlizcd  by  dOOtric  di^ 
chatKes  tlir.jiigh  air.— Lond.  lUic.,  I  t;briiar>  j). 

C'u''.";  Ill  Ftrro-AUoys. — 0«uihaus  — .-Vn  illustrated  article 
on  tilt  determination  of  carbon  in  ferrochrome.  He  compares 
the  indirect  method  of  VVoehlcr  with  the  direct  metlio  h  of  analy- 
sis and  concludes  thit  t!<>?  direct  method  is  preferable  and  that 
the  Eimer  carbon  r.  rtv  ust-nn  crucible  may  be  USed  heit  tO  gOOd 
advantag<*        .      ''•  «■  >!nd  Mi  i.  In:!   Fi  tiniarv 

L.nits,  .Measurements  and  Instruments. 
C  hilled  i  iisi-h  n  for  Pertiuineni  Magnett.— Campbell.— An  ab- 
stract of  a  paper  before  the  (Brit.)  Phys.  Soc.  After  having  re- 
viewed the  work  of  others  on  the  use  of  chilled  cast-iron  for  per- 
nrinrnt  magnets  for  inslrianents,  etc.,  he  gave  an  account  of  ai» 
inv<  tigaiion  of  his  own  which  was  made  on  rings  in  addition  to 
rods  of  the  standard  dimensions  usual  in  testing  magnet-steels. 
AH  the  specimens  were  pealed  to  i/no*  C  and  then  chilled  in 
cold  water,  can  being  taken  to  soppon  thtm  during  the  proccast 
as  cast>iron  is  very  brittle  at  audi  a  high  temperatnrc.  The  rods 
were  tested  for  maximimi  rcmanencc  B  and  coercivily  by  Madame 
Curie's  method,  the  magnetized  Iwr  being  placed  in  a  long  sole- 
noid i-r i.(l-:i;ing  a  deiniignetizing  field  which  was  ^irudmiKy  iis- 
creased  until  a  search  coil  slipped  along  the  ba;  lunve  I  tint 
the  demagnetization  wa*  complete,  The  results  showcil  c]!.!!.  J 
cast-iron  to  be  not  very  inferior  to  ordinary  inagnct-steel.  By 
ballistic  tests  on  the  two  rings  their  permeability  curve^i  were  ob- 
tained, and  these  indicated  that  the  simple  process  of  chilling  used 
was  4|1Ute  satisfactory  even  for  a  tolerably  massive  ring  of  6  sq. 
cm.  cma»4cction.  The  cheapness  and  case  ol  nvorking  castnron 
ttaouM  eneoiiragc  instrument  makers  to  teat  tia  captdiiltixcs  in 
various  instruments.  The  cast-iron  used  was  tny  commercial 
cast-iron,  but  Ashwortb  hu  tested  several  oilier  kinds  of  cii^ 
iron  and  found  very  little  difFemwe  in  dwir  magnetic  properties. 

—  Lxmd.  Elec.  February  9. 

Xfica  Condensers. — Zru.xy. — .\n  account  of  an  experimental  in- 
vestigation which  shows  that  the  capacity  of  a  mica  condenser  as 
determined  by  the  orilinary  direct  dcllection  method  is  a  variable 
quantity  and  a  funciion  of  the  period  of  the  galvanometer.  It 
represenu  ndthcr  the  itnabiorbed  free  charge  nor  the  total  quan- 
tity of  deciriciQr  hdd  by  the  «ond(nser.  The  capechy  datennined 
from  the  free  charge  Is  independent  of  the  period  of  the  gal- 
vanometer and  ileptndiMit  on  the  condenser  only.  Standards  of 
precision  must  be  raud,  tlureforo.  in  terms  of  the  free  charge. 
An  interval  of  Severn!  hundredths  i>f  a  second  ..m-i-  '  i  t.'  rii-n  the 
time  of  discharge  of  the  free  electricity  itnd  heiorc  tiic  Jibcration 
of  a  measurable  i|uanlity  of  the  a!>sorlied  charge.  The  condenser 
circuit  must  be  opened  during  this  inlrrv.il.  This  is  most  con- 
veniently accomplisluil  by  meani.  of  a  special  key.     To  avoid  a 

lost  of  the  free  charge  due  to  the  absorption  of  the  condenser,  the 
discharge  should  pivferaWy  take  place  immediately  after  charg- 
ing, or  the  thne  of  chatgit«  must  be  continued  for  several  mm- 
utcs.  The  ordinary  methods  employed  for  iwmparing  the  ca- 
parities  of  COnilenMrs  must  also  be  inodified  s»  as  to  compare 
the  free  charges  only.  The  free  charge  e.npacity  arid  the  temper- 
mure  cr.efficieiit  of  .1  condensir  being  known,  it  becomes  an  in- 
strument of  preci'.ioii  e»|ieci;illy  useful  for  the  accnr.ile  deter- 
mination <>f  the  coiisl;ini^  of  ImIIisIu-  g;ilv,inometers.  The  aiilhor 
recommends  to  define  ihe  c;iii;icity  of  ;i  comlmser  a>  tile  fiu.intity 
of  electricity  which  it  retain^  uii.ibs.irbiil  while  its  pl.itcH  .in  at 
a  difference  nl  |xjtenti:il  of  one  volt.  Iti  such  cases  in  which  the 
condenser  i-  ini|il<iyeil  in  a  m^uiiier  where  the  time  is  too  short  to 
allow  it  to  become  fully  charged  or  discharged  or  the  time  is  of 
suliident  length  to  cause  either  a  part  or  the  whole  of  the  ah- 
aorbed  charge  to  become  ellledive,  the  author  recommends  that 
tN  obser^-cd  capacity  value  shotild  be  called  effective  eapsdty.— 
I'hys.  I<i~  ..  February. 

Hi^h't-re>iue<u\  i'urrenls. — Ki-KMing — The  first  part  of  his 
third  lecture  on  the  iiicisurement  of  high-frequency  currents  and 
electric  waves.  The  present  installment  deals  with  tbe  measure- 
ment of  frequency  and  resonanoe.— Lond.  Sl«c„  Febraaty  9^ 
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Fynmtltrs.—'LAvcLTv.—fi  dcKription  of  tncnl  new  pgrnm- 
Clen  by  Fcry,  i  '  partly  of  the  tbennoclMtric  tjrpc  and 

partly  of  the  upi^  u  in  1. meter  type.— la  Anm  CIrr.,  Juroary  3a 

G^TMM  r«lf^a#  .Tyf/Mi.— SOM  aotita  on  extcndaai  of  tfio 
Gonmii  telephone  syttem  projected  tor  Ois  year.  (It  it  (o  be 
understood  that  the  telephone  system  in  Germany  is  operated  by 
the  Government  and  is,  like  the  telegraph  system,  under  the  super- 
Viaion  of  the  postal  authorities.)  Twenty  new  l  ic.il  ti-lephuiic 
exchange  systems  arc  to  be  erected  by  the  German  ikj^I.J  authori- 
ties Juriiig  l'jo6  and  Li  nnurled  up  ;l>  the  grr.cral  luii'.{  ilislance 
network.  Considerable  c.viiiikions  of  the  trunk  lines  are  also 
to  be  carried  out,  not  merely  to  connect  these  new  exduiiges  to 
the  trunk  system  of  the  country,  but  also  in  order  to  provide  new 
routes  and  to  relieve  the  congestion  on  some  of  the  existing  trtink 
Unca.  tin  omnber  of.  new  trunk  droiiu  is  to  be  i,igB  {607 
OMfkcfld  Md  57'  •  tiiidcfii found) .  ssd  the  lolil  kn^li  of  sew  wire 
will  be  4G^ai»  mlics.  Some  1450  mflet  of  eDoduclor  b  lo  have 
■  dianteter  of  5  mm.  (0.198  in.),  about  sjao  miles  a  diameter  of 
4.5  mm.  (0.177  in  ),  about  11,700  miles  a  diameter  of  4  mm. 
(0.157  in.),  about  17.120  miles  of  wire  a  diameter  of  3  mm. 
(0.118  in.),  and  some  4.0"0  miles,  finally,  a  dituii'-ter  of  j  mm. 
(0.079).  A  few  of  the  lines  will  be  of  hard-drawn  copper,  but 
by  far  the  larger  portion  is  01  bronze.— Lond.  £/t-c.,  February  ix 

CtU  Rtlay  for  K'ireless  T«  i'<-gro/>/iy  —  .\  description  of  a  new 
niajr  devised  by  Sullivan  to  be  used  especially  with  electrolytic 
UlhefUB  and  aimilar  "wireless  detectors."  The  inatnimeBt  eoa- 
•tes  eawnthlly  of  a  very  tcniitlve  movfaig^l  flalvanomefbr.  A 
■pcdalljr  ■traof  magnetie  field  is  obtained  by  peimanenl  magnelit 
and  aacne  idea  of  the  acnaibility  may  be  obtained  fram  Ae  fket 
that  with  one  dry  cdl  working  through  8  megohms  the  limit  of 
working  has  not  been  reached.  A  special  alloy  is  used  for  the 
contacts.  If  both  the  fixed  and  movirg  cont.fCts  were  mOUtltCd 
on  rigid  arms,  trouble  vvo!iid  be  experienced  in  the  moving  arm 
ri.  Ill  uiidinR  and  never  making  mure  tinif.  :i  rnnmentary  contact, 
insufticicnt  lo  ring  an  ordinary  trembler  bell.  Sullivan  gets  over 
that  by  not  only  mounting  the  "fixed"  contacts  on  springs,  but  by 
also  making  the  light  moving  arm  of  springy  material.  When  the 
position  and  strength  of  the  springs  is  correctly  adjusted,  both 
jfkid  sliglitly  when  the  arm  atrflctt  the  contact^  and  this  not  only 
^Ihwiwishfa  tiie  tchotuid  by  lofteninc  Hkt  blow,  bat  proloaga  tiie 
eootaet  hr  foUoiriac  up  the  retttra  moveawtL  The  moving  ooO 
i*  mounted  between  top  and  bottom  sttipenriooa  of  phosphor^ 
bronze  strip,  and  is  ftdly  damped  elcctromagneticalfy,  and  bal- 
anced for  use  on  board  ship.— Lond.  Eltc,  January  36. 

EWclric  Accidents. — N'iethammfh. — note  drscribini;  precau- 
tions to  protect  electrical  enijineer^  against  burning  by  short- 
circuits,  etc.  Among  other  thi::gs,  he  recoiiimcnds  gloves  of  a 
refractory  texture  containing  asbestos,  etc — EUk.  und  Match., 
January  98. 


BOOK  KbVlEW. 

Mackimk  DBnm.  Part  IL  Fctm,  Stnatflh  and  Pnpoition  of 
Farla.  By  Forrest  R.  Jones.  Third  Edition.  New  Yoric: 

John  Wiley  &  Sons.   436  pages,  243  ills.    Price,  $.Too. 

This  is  rather  a  conventional  volume  on  the  proportioning  and 
design  of  the  usual  run  of  machine  elements,  and  could  doubt- 
leas  serve  tnfficicntly  well  for  text-bo(4c  puipoeea.  Its  chief 
merit,  pcrliapi,  eoniiitt  hi  Ha  oioderanaaB:  that  li  to  Mf,  the 
author  hat  hrtraduced  icetiont  on  audi  Mh}eeU  as  hul  aad 
roOcr  hearings  wUch  are  aparingly  or  not  at  all  nfamd  to  in 
the  older  standard  wortta  on  the  subject.  Even  her^  however, 
the  matter  is  more  discursive  than  analytical,  and  much  of  it 
seems  made  up  of  catalogue  q  iotations  and  illustrations  That 
more  or  les«  of  this  <ame  tendency  appears  throughout  the  vol- 
ume d  •■  <  not.  howevrr,  nece'snrilv  condemn  it.  In  every  field 
there  i-  r.  1.  .m  fur  -  ittiimarijing  Ireatise'i  in  which  are  assembled 
Utiilei  ii-ie  1  liver  'in  ;ir.ii-|i:  .  ,  exprilir:  ■^,  constants  and  limit- 
ing conditions  that  have  been  found  by  scattered  constructors 


and  deaignen  to  lie  applicable  to  various  problems,  and  in  this 
diredioa  the  present  volnuie  wiU  pcove  of  value  to  the  student 
and  engweer.  It  is  to  be  icfratiad,  hamtmr,  Oat  the  author 
has  not  been  more  liberal  in  hia  dtatiofis  of  the  authority  on 
which  the  various  eomtants  are  given.  The  day  hat  gone  bgr 
when  "because  it's  in  print,  it's  so,"  is  a  currently  accepted  doo- 
trine,  and  a  careful  designer  is  chary  of  using  lormulas  and  con- 
stants with  which  he  has  had  m.  prcMor^  experience  unldt 
he  can  satisfy  himself  of  their  rationale,  wliich  usually  requires 
reference  to  their  original  source.  Possibly,  it  would  be  im- 
practicable to  trace  home  many  of  the  statements,  as  the  field 
of  machine  design  is  pecuilarly  one  in  which  data  have  been 
copied  back  and  forth  from  one  volame  to  another  with  such 
hberaKty  diat  the  trail  ia  pretty  aure  to  be  loat  from  time  to 
time: 

A  work  t«on  "Steam  Turbines"  by  Menn.  T.  Stevena  and 
H.  M.  Hobart,  giving  the  noat  recent  retnha  in  piactiea  and 
having  a  succinct  account  of  the  latest  t7PW»  wHi  be  iatued  by 

Messrs.  Whittaker  &  Co.  in  March.  It  witt  contain  exhaustive 
comparisons  between  steam  turbine  at-.d  pi-ton  engine  economies, 
and  from  the  results  rational  conehisinn-,  arc  formulated  as  to  the 
respective  cases  wh  ch  tlie  e  tu  1  -y^tc^  of  prime  movers  should 
be  employed.  Weights,  costs.  4p*eris.  number  of  wheels  and 
blades,  and  other  leading  data  of  the  various  types  are  coti- 
trasted  in  tabular  form.  More  complete  details  than  have  been 
published  before  of  many  of  the  most  recent  steam  turbine  gen- 
eoting  aMSttia  on  both  aidea  of  dw  Atlantic  are  included  with 
an  tuiiqna  aeriea  of  eouparathrc  tables.  Marine  steam  tnibhiea 
are  afaniiarly  dealt  with  in  lome  too  pages,  and  fuller  iDfocmathw 
than  has  before  appeared  ia  tabuhtad  in  ferai  Cor  the  nadseit 
reference.  The  work  will  extend  to  some  tix  hundred  pugm  and 
will  be  well  illustrated. 


.  Combined  Lamp  Socket  and  Plug. 

Widi  a  view  to  makhig  it  praeiicaUe  to  connect  ooodneton  with 
the  bunfi  drcuit  below  the  main  socket,  so  that  a  notor  or  amr 
aOm  device  to  he  operated  by  the  lii^t  circuit  igay  he  uaed 
where  there  Is  only  one  lamp  aocket.  H.  W.  Gieounds  haa 


FIGS.  1  ASI'      — '  O.MIU.MII)  yjLKLr  .\.Mj  I'LtJC. 


patented  the  combined  socket  and  plug  construction  for  incan- 
descent lamps  shown  by  Fig.  1,  Tlu  plug  is  adapted  to  enter 
a  main  swket  and  the  auxiliary  coiid-.:i:i  it-  arc  connected  with 
the  lamp  circuit  between  the  tuo  t-mkit;  I'ig.  1  is  a  section 
taken  through  the  improved  device,  and  Fig.  3  is  a  section 
taken  at  right  anglea  to  Fig.  i.  The  upper  portion  of  the  plug  ia 
snrraonded  by  a  metal  ileevc;  The  lower  portka  of  the  pfaig  ia 
Ufnrcated  and  ia  composed  of  two  arms  so  as  to  i iraddle  tiie  itcn 
of  the  key.  On  this  stem  is  located  a  circuit-closing  contact. 
The  lamp  socket  is  connected  with  the  insulating  plug  by  a  bolt 
whose  head  engages  the  upper  part  of  the  socket  and  whose  nut 
engages  the  shoulder  of  the  insutatinx  plug  I  he  .stem  below 
IS  -haped  to  enter  the  .socket  of  an  imandeicent  lamp  and 
the  neck  is  enclosed  hy  a  casing  which  h  connected  with  the 
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lower  casing  by  screws.  Through  the  central  upper  portian  of 
the  socket  is  a  bott  whose  lower  extremity  is  connected  with  • 
metal  contact  consisting  of  a  transverse  piece  and  depending 
arms  through  which  the  stem  of  the  circuit-dosing  key  passes 
and  in  which  the  stem  is  journaled.  To  this  U-shaped  contact 
is  attached  a  leaf  spring  occupying  a  position  just  above  the 
key  stem.  \Vhen  the  key  is  properly  adjusted  the  spring  and 
socket  are  simultaneously  engaged  by  a  contact,  thus  closing 
the  lump  circuit  The  circuit  is  completed  through  a  contact 
having  the  edges  connected  with  the  metal  shell  of  the  socket  by 
means  of  the  bolt  shown  at  the  right  of  Fig.  I.  If  it  is  desired 
to  use  a  translating  device  of  any  character,  suitable  conductors 
may  be  connrrted  with  the  opposite  branches  of  the  tight  circuit 
by  screws,  as  shown  in  I-igs.  1  and  2.  The  translating  device 
connected  with  the  auxiliary  circuit  may  be  operated  independently 
of  or  simultaneously  with  the  lamp  as  may  be  desired.  The 
lowermost  socket  is  insulated  from  the  contact  connected  with 
the  upper  plug  by  a  disc  of  mica. 


held  in  place  by  coiled  springs.   This  method  is  claimed  to  as- 
sure a  positive  contact  because  the  balls  must  come  in  contact 
with  the  cam  as  the  latter  passes  between  them. 
The  cam  is  a  solid  piece  with  no  movable  parts.   The  movtble 


Single-Phase  Trolley  for  the  Vale  of  Cashmere. 


Power  from  the  Jhelum  River  flowing  through  the  beautiful 
vale  of  Cashmere.  Northern  India,  is  to  be  developed  for  the  pur- 
pose of  operating  a  single-phase  trolley  system  extending  180 
miles  through  the  valley  The  power  will  also  be  used  for 
operating  dredges  to  deepen  the  Jhelum  River  and  thus  minimiie 
the  floods,  which  periodically  devast-ite  the  entire  country.  The 
plant  will  also  allow  of  the  reclamation  of  100,000  acres  of  valu- 
able rice  lands  and  permit  the  storage  of  water  for  irrigation 
purposes.  Another  important  use  of  the  power  will  be  for  oper- 
ating the  large  silk  lactones  at  Srinager.  In  addition,  (he  cur- 
rent will  be  utilized  for  lighting  in  Srinager,  and  in  Abottabad, 
Murree,  and  Rawal  Pindi.  prosperous  cities  in  the  British  Prov- 
ince of  Hazara.  lying  to  the  west  of  Cashmere.  The  transmission 
lines  to  carry  the  current  to  these  places  will  aggregate  about 
150  miles,  but  ultimately  the  lines  will  furnish  power  to  other 
points,  making  a  total  distance  of  400  miles  over  which  the  dec- 
trie  energy  will  be  distributed. 

On  the  lofty  mountains  there  is  plenty  of  snow  in  winter,  and 
■the  avalanches  that  come  down  the  gorges  are  very  formidable. 
In  the  rainy  season,  too,  the  vast  quantit)-  of  rocks  or  drift  wood 
carried  down  these  gorges  after  a  continuous  rainfall  form  a 
source  of  great  danger  to  bridges  and  other  construction  works. 
For  this  reason  a  gravity  conduit  is  to  be  constructed  underneath 
the  beds  of  the  ravines,  wherever  possible,  in  order  to  allow 
-everything  to  slide  by  without  doing  damage.  Where  a  large 
ravine  has  to  be  dredged,  central  piers  will  be  avoided,  the  flume 
being  carried  across  on  a  single  span.  For  the  construction  of  the 
flume  or  pipe  line,  deodar  wood  will  be  used.  This  timber,  which 
is  indigenous  to  the  mountains  of  northwest  Hini.ilaya,  is  near- 
ly allied  to  the  Atlantic  cedar.  About  5.000  natives  are  now  at 
work  cutting  the  lumber  that  will  be  needed  for  the  flume. 

The  power  house  will  be  of  masonry  with  a  double  steel  roof. 
A  wide  veranda  will  be  a  prominent  feature.  The  installation 
is  to  consist  of  twelve  l,ooo-kw  generators,  to  be  built  by  the 
Ceneral  Electric  Company,  arranged  for  direct  connection  to 
Doblc  turbines  delivering  1,765  brake  horse-power  to  the  shaft 
under  an  effective  head  of  400  ft. 

Other  electrical  apparatus  to  be  supplied  by  the  General  Elec- 
tric Company  will  include  twelve  60,000-volt  transformers,  each 
of  t.ooo  kw  capacity,  exciters,  high  and  low-tension  switch- 
boards, and  the  wire  for  the  transmission  lines. 


Ball  Contacts  for  Sparkers  of  Gas  Engines. 

The  illustrations  herewith  show  two  forms  of  double-ball  con- 
tact devices  for  the  electric  circuits  of  gas  engines  which  have 
recently  been  introduced  by  the  Crouse-Hinds  Company,  Syra- 
cate,  N.  Y.  In  the  contact  commutator  shown  in  Fig.  1  the 
•contact  is  made  by  means  of  a  cam  passing  between  two  steel  balls 


Flwi.  1.— tO.NTACT  COMS«l-T.\T0le. 

[tarts  arc  on  the  contacts  <\nd  consist  of  two  steel  balls  and 
springs  on  each  contact,  or  ball  carrier.  These  pans  have  to 
move  but  once  while  the  cam  is  making  an  entire  revolution,  or 
in  other  words,  they  have  four  times  as  much  time  to  get  back  to 
place  as  in  a  device  where  the  movable  part  is  on  the  cam.  When 
running  at  high  speeds  this  is  a  very  important  consideration. 

The  Ciim  is  scc-iiri-<l  lo  the  >haft  by  a  nut,  and  like  all  other 
parts  of  the  commutator,  it  can  be  easily  removed.  The  case  is 
made  of  special  hard  rubber  which  resists  moisture,  oil  and  heatt 


FIC.  2.— CONTACT  UtbTHIUL'TOR. 

and  is  an  especially  good  non-conductor  of  electricity.  .\  mica 
rover  permits  an  inspection  of  the  interior  and  at  the  same  time 
keeps  Jhe  working  parts  free  from  dirt. 

The  principle  of  the  contact  distributor,  shown  in  Fig.  a,  it 
exactly  the  same  as  that  of  the  commutator.  Tlv  distributor  has 
two  cams  and  two  sets  of  ball  contacts,  one  set  for  the  timer  and 
the  other  for  the  distributor,  the  only  difference  being  that  in 
the  latter  the  cam  is  insulated  from  the  shaft.  The  connection 
is  made  and  the  circuit  closed  for  each  cyclinder  as  the  cam  passes 
between  the  balls.    As  the  circuit  is  closed  in  the  distributor  be- 
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fore  It  is  ciosed  in  ihe  commuialor  and  as  it  is  broken  first  in 
the  commutator,  there  is  no  jiossibility  o(  the  current  following 
the  cam  when  the  latter  leaves  the  contact  in  the  distributor. 
Moreover,  there  is  no  possibility  of  the  current  jumping  and  fir- 
ing the  charge  prematurely  or  firing  the  wrong  cylinder. 


Steam  Turbine  Train  Lighting  Set. 


Heretofore  the  disadvantages  attending  the  use  of  a  small  iso- 
lated reciprocating  cngmc  have  hindered  the  adoption  of  the 
single  unit  generating  plan  for  train  lighting,  although  it  did 
away  with  the  complications  of  the  regulating  mechanism  neces- 
sary with  the  axle  method  of  driving  the  generator.  To  meet 
this  situation  the  General  Electric  Company  has  designed  for  train 
lighting  a  set  consisting  of  a  small  Curtis  steam  turbine  direct- 
connected  to  an  efficient  generator.  ^The  combination  of  high 


riC.  I.— IS-KW  .STE.\M  TL-KBIKE  tKSTALLED  OS  LOCOMOTtVK 

(peed  with  rotary  niolioti  produce*  a  machine  oi  most  compact 
and  simple  design.  Because  of  Ihe  high  speed  the  generator  is 
small  and  light,  and  (he  absence  of  reciprocating  parts  eliminates 
wear,  noise  and  vibration,  all  of  which  play  a  large  part  in  the 
use  of  the  ordinary  engine.  The  generator  for  this  outfit  is  a 
two-pole,  direct-current  machine,  wound  for  8S  or  125  volts, 
depending  on  the  service  required.  The  outfits  are  supplied  in 
three  siies,  one  a  l5-k\v,  «o-voR  generator  coupled  to  a  Curtis 
steam  turbnie  running  at  4.000  r.p  m. ;  the  second  a  JO-kw,  12.S- 
volt  generator  turbine  driven  at  4,500  r.p.m..  and  (he  third  a  33- 
kw,  125-volt  generator  driven  at  3.600  r.p.m.  These  turbines  are 
made  to  operate  at  pressures  from  80  to  200  lb.,  as  desired,  and 
exhaust  into  the  atmosphere. 

On  account *of  the  compactness  and  light  weight  (t^SO  lb.  net) 
of  the  smaller  size  Curtis  steam  turbine  generating  set  it  can 
be  mounted  upon  the  locoiimrive  or  iti  the  ^MS^KC  room.  When 
placed  upon  the  l<X'i>motive,  a*  'hown  in  !'"ig.  1.  the  exhaust  con- 
nection can  be  cunvt-nienlly  led  inlu  the  stack.  When  located 
in  t)ie  baggage  car  this  genrraling  -set  occupies  a  minimum 
amount  of  space  for  the  power  generated,  measuring  appruxi- 


VoL.  XLVII.  No.  9. 

the  locomotive  by  means  of  a  flexible  steam  hose  and  coupling. 
As  the  turbine  is  exposed  to  the  weather  when  placed  on  the 
locomotive,  protective  sheet  iron  casings  arc  fitted.  As  tan  be 
seen  in  Fig.  3,  these  casings  completely  surround  both  the  turbine 
and  generating  elements,  affording  adequate  protection  against 
dirt  and  moisture.  In  Hig.  i  the  set  is  shown  adapted  for  service 
in  the  baggage  car.  In  this  case  the  moisture-proof  covers  are 
unnecessary. 

Steam  turbine  lighting  sets  of  this  design  are  already  in  use 
upon  a  number  of  railroads  of  the  L'nited  States.  Tliey  are 
adapted  not  only  for  general  train  lighting,  but  also  for  locomo- 
tive headlights. 


Electric  Cut-Out. 


The  accompanying  Fig.  1  is  a  vertical  sectional  view  taken 
through  a  ait-out  recently  patented  by  W.  P.  Wright.  While 


FIC.  I.— ElXCrmC  CUT-OUT. 


primarily  designed  for  use  in  connection  with  electroliers  to 
form  a  fusible  connection  between  the  circuit  wires  and  the  leads 
to  the  lamps,  it  is.  of  course,  capable  of  use  in  a  general  capacity 
as  a  cut-out.  The  device  is  capable  of  being  housed  within  any 
common  or  ordinary  form  of  canopy  and  provides  for  sectiriiig 


riu.  a.— DETAILS  or  cut-oi/t. 


the  standard  li>  the  ceiling  independent  of  the  cut-out  so  that 
the  latter  is  relieved  of  any  unnecessary  weight.  The  supporting 
bracket  is  skeleton  in  form,  so  a*  10  provide  openings  through 
which  the  wires  iiia>  lie  passed  li>  the  cut-out.   The  Imdy  of  the 
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Flos.  J  .\so  3.— 15-Kw  Stuam  Tl-rbin'f.  D  iRrci-Co.vxEiTri)  to  Gkveratoh. 

mati'ly  ffi  in.  by  23  in.  In  order  to  be  as  close  as  possible  to  the  cut-out  is  made  of  a  non-conducting  material,  such  as  porcelain, 
steam  iuiijily  and  avoid  condensation  Io*»es,  the  generating  set  and  is  provided  with  an  annular  channel  in  the  top.  .\t  diamet- 
u  generally  placed  at  the  front  end  of  the  car  and  connected  to     rically  opposite  point*  the  body  of  Ihe  cut-out  is  intersected 
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by  a  pair  <if  raOial  slots,  while  the  top  of  the  Uxly  is  provided  with 
sockets  leaditiK  away  from  the  »lots.  In  each  of  thcM  slots  is 
placed  a  tubular  metallic  binding  puNi  fastened  by  a  screw  from 
beneath.  There  is  no  connection  between  these  pairs  of  binding 
posts,  but  the  corresponding  members  of  the  two  pair*  are 
electrically  connected  through  the  medium  of  the  fuse.  The 
connections  are  made  in  the  manner  shown.  .\n  insulating  sheet 
of  mica  is  fitted  to  the  upper  edges  of  the  Hanges  and  is  held  in 
place  by  the  wires  which  pass  through  suitable  openings  in  the 
sheet.  The  purpose  of  this  insulating  sheet  is  to  prevent  the 
escape  of  flames  or  sparks  which  may  be  <iccasioned  by  the 
burning  out  of  the  fuse  wires.  The  cut-out  is  particularly  ad- 
vantageous in  that  it  is  capable  of  application  to  any  ordinary 
electrolier  or  chandelier  without  changing  the  latter  The  bind- 
ing posts  have  been  arranged  for  convenient  access  to  the  tops 
and  bottoms  to  permit  of  iht  wire*  l>eing  rngageil  with  the  cut- 
out from  the  top  or  the  bottrmi  as  may  be  most  convenient. 


Large  Capacity  Recording  Wattmeters. 

The  accompanying  illustrations  show  a  substantial  form  of 
combined  indicating  and  recording  watfmeter  for  three-phase 
ciri-iiils  «:hich  has  bceii  developed  by  C.  Olivetti  *  0>-.  Milan. 
Italy.  The  instruntent  operates  on  the  principle  of  the  torsion 
electro-dynamometer.  'T^hc  novel  features  reside  in  the  niethoil 
employed  for  maintaining  the  cleotro-dynamomcter  coils  always 
ill  ihc  zero  position  and  in  the  contiimous  recording  mechanism. 
In  the  three-phase  instrument'  there  are  two  pair*  of  »erie«  and 


motor,  which  is  at  rest  whenever  the  torsion  effort  of  the  spring 
is  balanced  by  the  action  of  the  currents  in  the  two  electro- 
dynamometers,  and  which  turns  in  a  direction  to  increase  or 
decrease  the  torque  of  the  spring  when  it  is  less  or  mere  than 
that  of  the  dynomometers. 

Referring  to  Figs.  2  and  3,  the  arm  22  is  brought  into  en- 


KHi.    I.— COMBI.SiEU  I.NUK  ATISG  AXI>  BBTOBUISi;  W.STT»ir.TE«. 

shunt-dynamometer  coils  connected  in  the  manner  used  with 
ordinary  wattmeters.  The  moving  coils  of  the  two  pairs  are 
mechanically  mounted  on  a  frame  work  (at  the  top  of  the  illus- 
tr.itions)  which  when  it  is  in  it*  central  position  possesses  a 
torque  in  a  certain  direction  proportional  to  the  power  in  the 
three-phase  circuit.  The  torque  effort  is  countcrbalaticed  by  the 
torsion  of  a  spring  which  is  caused  to  tend  to  return  the  coil 
eqiiipineni  to  its  xcro  position  by  the  action  of  a  small  electric 


FIG.  J.— Si:H»;MATH.   KEPKKSKXTAriO.N   OF  WATTMItTtR. 

gagemeni  with  either  23  or  24.  according  to  the  position  of  the 
moving  clement.  4,  of  the  viectro-dynamoniclers.  When  22 
touches  23  the  motor.  18.  revolves  in  a  direction  to  wind  up  the 
spring.  1,^.  and  to  cause  22  to  swing  free  from  23,  and  the  mo- 
tor at  once  comes  to  rest.  If  the  power  in  the  circuit  decreases, 
32  touches  24  and  the  current  through  the  motor.  18.  causes  it 
10  unwind  the  st>ring  and  to  allow  22  again  i»  swing  free.  Thus 


_5/" 
34. 


^55 


fIC  3.— D1,SU«A>I  OF  THUEE-PIIASr.  W.srTUETIlH. 

the  iquipmcnt  remains  at  rc^X  only  when  the  dynamometer  coils 
occupy  their  central  position  ami  the  spring,  l.l.  is  given  a  tor- 
sion proportional  to  the  power  in  the  three-phase  circuit. 

The  position  of  the  wheel  *  (1-ig.  2)  which  varie-  directly 
with  the  power  in  the  circuit  is  indicated  at  the  scale.  2<j,  and 
recorded  by  the  fountain  pen,  30.  i>n  a  sheet  carried  by  the  drum, 
.ti,  which  is  driven  by  the  cl<ick  mechanism,  32.  The  coefficient 
of  elasticity  of  the  spring  being  constant,  the  divisions  on  the 
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indicating  scale  inU  on  the  recording  sheet  will  be  absolutely 
uniform.  On  the  shaft  of  the  motor  is  mounted  a  copper  disk, 
40>  which  moves  between  the  poles  of  the  permanent  magnet, 
41,  and  serves  to  prevent  too  rapid  movements  of  the  motor 
armature. 

These  wattmeters  arc  built  for  use  with  series  transformers 
for  currents  up  to  S,00o  amperes,  and  with  shunt  transformers 
for  electromotive  forces  up  to  50,000  volts.  We  have  been  in- 
formed that  Olivetti  &  Co.  are  now  building  three  8,ooo-kw, 
33,ooo-volt  wattmeters  for  the  Oregon  Water  Power  &  Railway 
Company. 


Multiple  Fuse  Plug. 

The  accompanying  cut  shows  a  vertical  section  through  an 
improved  form  of  plug  patented  by  Alexander  Hepke  and  Kurt 
Diener.  A  plurality  of  fuses  insulated  from  each  other  is  ar- 
ranged in  the  interior  of  the  plug.  The  lower  ends  of  the  fuse* 
are  held  in  fixed  position  by  means  of  a  setting  nut  and  a  con- 
tact piece.  The  upper  ends  of  the  fuses  are  bent  over  the  edge 
of  the  insulating  plug  body,  which  is  provided  with  segment- 
like recesses  on  the  outside  into  which  is  titihtly  fitted  a  metallic 
piece.  An  end  of  a  fuse  is  soldered  to  each  of  these  mci.il  pieces, 
which  are  provided  with  extensions.   The  lower  outride  end  of 


Ml7LTlrU  FUSE  PLUG. 


the  insulating  plug  body  carries  a  contact  shell,  the  cylindrical 
upper  end  of  which  is  provided  with  extensions,  each  of  which 
is  opposite  an  extension  of  the  metal  pieces  previously  mentioned. 
A  movable  ring  surrounds  the  outside  of  the  plug  body  and  is 
provided  with  a  pair  of  contact  springs  by  means  of  which  a 
pair  of  contact  pieces  can  be  electrically  connected.  When  a  fu^e 
blows  a  new  one  may  be  placed  in  circuit  by  removing  the  plug 
and  turning  the  ring  so  that  the  springs  can  be  placed  between 
the  contact  pieces  of  the  next  recess. 


Auxiliary-Pole  Motors. 


In  many  cla-ssi-s  of  work  a  wide  speed  variation  is  required/ 
and  to  meet  the  demands  of  such  services  the  Wcstinghouse 
Electric  &  Manufacturing  Comp.iny  has  developed  a  line  of 
direct-current  motors  having  a  speed  range  of  four  to  one  on 
a  single  voltage.  This  wide  *|a'cd  variation  is  obtained  by 
field  control.  The  new  motors  are  exactly  similar  mechanically 
and  electrically  to  the  standard  shunt-wound  motor  except  for 
the  addition  of  auxiliary  poles  and  coils.  These  are  intro- 
duced in  order  to  control  the  field  form  during  the  variation 
of  field  strength  necessary  to  obtain  ^^o  wide  a  range  of  speed. 
The  cast  steel  poles  with  machine- formed  coils  arc  placed  mid- 
way between  the  main  polcn  and  securely  bolted  to  the  frame. 
The  constntction  is  very  simple  and  introduces  no  complication* 
whatever,  nor  doe*  it  make  cliflficult  the  removal  of  the  main 
poles  and  field  coils.  a<  is  evidenced  by  the  fact  that  an  auxiliary 
pole  and  coil  can  easily  be  taken  out,  without  in  any  way  disturb- 
ing the  main  field  winding,  by  simply  disconnecting  the  coil 
conneictions,  withdrawing  the  bolls  which  hold  the  pole  to  the 
frame  and  sliding  the  pole  and  enj]  out  parallel  to  the  shaft. 


The  auxiliary  field  winding  is  connected  in  series  with  the 
armature  and  therefore  produces  a  magnetizing  effect  which  is  pro- 
portional to  the  armature  current.  The  auxiliary  coils  are  placed 
as  close  to  the  armature  surface  as  mechanical  considerations  will 
permit,  and  their  turns  arc  concentrated  at  that  point.  This  ar- 
rangement adds  materially  to  the  performance  of  the  motor  as  it 
applies  the  corrective  influence  of  the  auxiliary  winding  directly  at 
the  point<;  where  the  distorting  effect  of  the  armature  current  it 
strongest.  This  arrangement  i*  much  more  effective  than  th« 
distribution  of  the  ampere  turns  along  the  length  of  the  auxil- 
iary polc5.  The  magnetic  field  of  the  auxiliar>'  vrinding  acts 
in  direct  opposition  to  that  produced  by  the  armature  current 
The  field  distortion  usually  produced  by  armature  reaction  it 
overcome,  and  the  shape  of  the  magnetic  field  at  the  point  of 
commutation  is  maintained  as  formed  by  the  main  poles,  and 
good  commutation  is  made  possible  over  a  wide  range  of  speed 


AUXIUARV-POLE  MOTOR. 

Heavy  overloads  may  be  carried  momentarily  without  injurious 
sparking.  The  motors  are  reversible  without  danger  and  with- 
out readjustment  of  the  brushes,  and,  as  the  armature  and  aux- 
iliary windings  are  connected  permanently  in  series,  it  is  only 
ncce^sary  to  change  the  external  armature  connections  to  re- 
verse the  directions  of  rotation. 


Pelton-Francis  Turbines. 


The  Pelton  Water  Wheel  Company,  of  San  Francisco,  is  about 
to  place  on  the  market  a  new  type  of  turbine  to  be  known  as.  the 
Pelton-Francis.  The  prevailing  tendency  of  electrical  manufac- 
turers towards  large  units  and  high  speeds  has  encouraged  (he  de- 
velopment of  Pelton  wheel  units,  built  with  particular  reference  to 
absolutely  continuous  service  twenty-four  hours  a  day  and  365 
days  in  the  year,  even  for  the  largest  units.  To  anticipate  a  de- 
mand for  a  high  head  and  large  capacity  turbine,  and  to  cover  a 
wider  hydraulic  field,  the  company  has  secured  the  services  of  a 
German  engineer  of  wide  experience  in  this  cl«»5  of  work,  who 
with  the  engineering  staff  of  the  Pelton  Water  Wheel  Company, 
has  designed  the  type  of  wheel  above  referred  to.  This  consists 
of  a  modification  of  tlie  familiar  Francis  type  of  turbine,  so  well 
known  in  this  country,  Germany  and  Switzerland,  with  which 
are  combined  Mime  of  tlie  special  principles  of  the  Pelton  system. 
Preliminary  tests  arc  reported  to  show  a  remarksibly  high  effi- 
ciency, while  the  design  and  construction  are  exceedingly  simple 
and  reliable.  The  Pelton  Company  is  now  prepared  to  furnish 
complete  estimates  and  specifications  covering  the  Pelton-Francis 
turbines  for  all  water  pressures.  This  tyf>e  will  supplement, 
therefore,  the  Pelton  wheel  already  familiarly  known  to  engineers 
all  over  the  world. 
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Industrial  and  Commercial  News 


Commercial  InfelU^ence* 


THE  WEEK  IN  TRADE.— The  oudook  for  spring  trade  is 
Inooble.  The  mild  weather  stimulates  ioljbir^  distribution 
ud  crop  preparations  are  active,  some  planting  ha\  iiig  been  done 

at  the  South.    Jfibhcr.s  of  dry  clothing  and  notions  are 

shipping  large  q.i. unities  ut  spring  goods.    Prices  arc  firmly 
he:.;.  ...  .(  mil-,  i.xccpt  in  the  markets  for  farm  staples,  which 
aie  .-ul.  higlicr  ihun  normal,  despite  a  general  reaction.  Manu- 
facturing plants  report   ncu    orileri   that  assure  activity  still 
further  into  the  future,  and  several   riividend  announcements 
show  gains  <_.v(r  nrccnt  preceding  years,  wliile  sonic  New  Eng- 
land cotton  mills  .ire  only  deterred  from  full  .u'tivily  lr\  scarcity 
01  labor,      Ratlw<ly   eaniiugs    continue   in   make   splendid  com- 
parisons with  last  year's  hgures,  February  thus  far  recording  a 
gain  of  26  7  per  cent.    Foreign  trade  returns  in  January  for 
'.he  whole  n.ition  far  surpassed  the  snnie  month  in  any  previous 
year,  and  the  last  week  at  this  port  shows  a  gain  of  Sl,l4i,oi8 
in  exports,  but  a  decrease  of  $3377i874  in  imports  as  compared 
with  1905.    The  season  favors  activity  in  building,  with  a  coii- 
Mi|iicat  strength  of  tone  in  lumber,  brick  and  hardware.  Coal 
ii  more  active  and  finner.  Colleetiona  are  on  the  whole  only 
fair,  and  monqr  ihowa  a  ttiiler  tendengr.   Conditiona  in  the 
iron  market*  are  of  an  irregular  chanctsr.  Thna  new  liaaincss 
iot  fntnre  deiiTCiy,  capecfadly  daring  die  HtM  qjinrter  of  the 
;<ar,  is  snutller,  and  some  of  the  lower  giadea  are  none  too 
tttong  in  prices  bnt  producers  are  weO  bodced  ahead  and  con- 
sumers are  detnanding  prompt  delivertea.    New  demand  for 
finished  lines  of  steel  is  not  so  active,  but  the  general  report  is 
th.it  mills  engaged  on  structural  materials  arc  unable  to  catch 
up  with  their  orders.    Still  it  is  nnu worthy  lliat  mie  iniportar,: 
independent  concern  is  agam  soiicjtmg  busiiir'-.^.  rsiid  ]jri)in;>!ug 
prompt  shipni'  iit      Moreover,  capacity  for  prodncti'  ti   is  in- 
creasing.    However,   n  number  of   small  order';   were  booked 
within  the  week,  one  cailing  for  15,000  tons  foi  bridges  in  Korea. 
Copper  is  dull,  business  being  confined  to    i.bbers.    The  week 
ckised  with  a  number  of  sulc^  oi  UUv  .md  electrolytic  that 
footed  up  well  above  hve  million  pounds,  and  as  producers  fore- 
cast the  market,  the  fore  part  of  March  will  be  a  season  of  int- 
poriant  s.ales  for  domestic  and  foreign  account.    Brokers  are 
becoming  active  in  the  Hiatket  for  round  lots,  and  the  general 
improvement  seems  to  corer  the  country.    The  principal  do- 
mestic producers  quote  lake  and  electrolytic  at  i&'/i  to  i8^.ic. 
ivt  future  delivery.   Bndttrttf*  reports  185  busmess  failures 
daring  the  week  ending  Fcbrtiary  23,  as  against  ao8  ^  previoiu 
weeV  .ind  220  in  the  corresponrlinf:  week  last  year. 

RKCEXT  ALLlS-CliALMERS  ORDERS,~The  etjuipment 
for  the  new  Wells  Building  Company's  power  plant.  Mi' waukee. 
which,  when  completed,  will  be  one  of  the  best  appoinicd  isolated 
plant  equipments  in  the  State,  has  recently  been  purchased  from 
the  Ailis-Chalmers  Company,  Milwaukee.  The  new  power  plant 
il  eeatraliy  located  in  the  business  district  of  Milwaukee,  within 
a  squnrc  of  the  new  fifteen-story  Wells  Building,  also  owned  by 
the  Wells  estate,  for  which  it  will  furnish  light  and  power  and  to 
•liich  connection  is  made  by  tunnel.  The  new  equipment  will 
wisin  of  two  24  and  40  by  33'in.  Reynolds  vertical  cross-com- 
INMnd  Corliss  ei«ines  for  direct  connection  to  soo-kw  engine  type 
IWMalors,  The  W.  W»  RuaseH  Card  Compaqy,  UHllown.  N. 
«il]  iotiill  an  AlHs-Chalners  engine  and  generating  wiit  consist- 
i»g  of  aa  18  by  30-in.  Setianoe  engine  and  a  i5o4w  Aliis-Cbal- 
■MsaiO'Volt  generator.  J.  Schwtracnwaldcr  ft  Sonii  New  York; 
*in  install  in  their  Hoboken,  N.  J.,  plant  an  Allis-Gbalmera  14  by 
J^in.  girder  frame  Reynolds  Corliss  engine  to  be  belted  to  line 
•tailing  for  the  operation  of  wood  working  machinery.  The 
El«ctric  Company  of  America,  one  of  the  most  powerful  syn- 
*Citc5  of  central  stations  in  the  country,  with  headquarters  at 
Pf"!!"-'!:  !i  recently  purchased  for  one  of  its  c(ii--;t:tuent  com- 
PS'it  i  the  Atlantic  Electric  Light  &  rower  Couipany  of  Atlantic 
^^i';  N'  J.,  two  22  and  36  by  42-in.  Allis-Chalmers  heavy-duty 
crojs  coHipotJnd  engines  for  direct  connection  to  generators  sup- 
I'l'ing  the  motor  and  lighting  load.  The  new  unic:  wi'.l  lie  ready 
^  operation  some  time  early  in  June.  Tbe  Brucc-Mcrrias- 
■^Uoit  dmigpany,  of  Qeveland.  has  recently  purchased  Allis- 


C."lialniers  elf'  itaal  machinery,  consisting  of  a  6j' -  kw  (jciicrator 
and  .to-kvv  gonri.itors      Viie  Nev.:d.<  t'onsr.lidaVjd  Clipper 

Company,  of  San  Francisco,  whose  new  t.ooo  ton  eoiuejitrator 
cquipmen;  is  being  built  by  the  .\ilis-Chalnicr5  Ci'mpaji\.  lias  [i.ir- 
chased  additional  electrical  equipment  fur  the  plant  recently,  in 
the  shape  of  eight  2tx>-kw,  oil-filled,  water-cooled  transformers, 
with  20,000  volts  secondary.  The  Bates  &  Gark  Company, 
Seattle,  has  recently  ordered  a  250-kw  generator  with  exciter  and 
switchboard  from  the  .Mlis-Chalmers  Cotnpaay,  Milwaukee.  The 
.\mcrican  Graphophone  Company,  Bridgeport,  Conn.,  ordered  re- 
cently a  number  of  Allis-Chalmers  motors,  ranging  from  jYj  to 
25  bp.  to  be  installed  in  the  worin  at  Bridgeport. 

ELECTRICAL  EQUIPMENT  FOR  WORSTED  MILL— 
The  Geoeial  Electric  Conpiqy  has  secarad  (he  contract  for  in- 
stalling  the  elcctrieal  cqnipmcat  In  one  of  the  higest  and  beat 
equipped  factories  fbr  the  manofoeture  of  worsted  yarn  {a  die 
world,  now  in  oonrse  of  construction  at  South  LawretKC^  Mass., 
for  the  Wood  Worsted  Company.  In  the  power  house  will  be 
located  two  main  generating  units,  consisting  of  a  double  non- 
condensing  i4k>o-hp  engine,  direct-connected  to  a  1,300-kw  gen- 
era'or  ami  :i  toinpound  i  tidensing  eii^iiile  with  two  s  ertical 
and  two  liii.';.:antal  c>luui.  r-.  of  5,fXKi  hp  capacity,  dirc,;t-con- 
nected  to  a  4,000-kw  generator.  There  will  also  be  ,i  loo-kw 
generator  for  light  loads  .nid  emergency  work;  besides  a  65-kw, 
125-volt,  motor-driven  exciter  generator  .uid  a  small  direct- 
connected  i^tenni  nnit  of  the  same  lapacity  a  reverse  The  gen- 
eratioR  nnits  will  supply  current  at  40  Cycl<"^  and  iik>  -..ilts  to  a 
complete  and  motieni  switchboard,  from  which  disinbntirpii  will 
be  made  to  the  various  buildings.  Tlic  switchboard  wi'.l  con'^ist 
of  33  panels.  About  500  bp  oi  induction  motors  will  be  required 
fur  driving  the  variona  gRMips  of  machinery.  The  motors  are 
of  the  latest  G.  E.  type,  wound  for  550  volts  and  range  in  size 
from  8  to  I7S  hp.  The  general  lighting  will  be  done  by  200 
direct-current  arc  lamps,  the  transformation  from  alternating 
to  diieet  current  beiqg  accomplished  by  means  of  constant-cur- 
rent transformers  and  oiercniy  arc  lectifiersL  Six  35-kw  and  10- 
kw  translormers  will  fumiali  current  for  the  tucandeacent  lamp 
illummation. 

PELTON  WHEEL  ORDERS.— The  PkHon  Water  Wlied 
Company,  of  San  PratKisco^  tepotta  tliat  m  reecnt  order  il  fhnt 
of  dK  Yukon  Consolidated  Gold  Plelda,  a  eofporation  in  wUd 

the  Guggenheim  Exploration  Company  is  largely  interested. 
The  order  consists  of  two  complete  units  operating  under  a  head 
of  ''50  ft.,  each  wheel  being  direct-ronnccted  to  a  (ioo-kw.  ^go- 
rp  m.  generator,  jirovided  with  an  overload  capacHv  of  1.200  hp 
<  r.cil  1  he  [jiiUi  i  wili  be  transmitted  r'ectrically  and  used  in 
coimcction  with  dr'-di;ing  work  on  Yukon  K.vir.  .Another 

order  is  that  of  the  I'.mpire  F,!ectric  Powe;  &  Imftation  Com- 
pany, of  Empire,  Colo.,  who  wi'.l  iuiiall  under  a  head  of  560  ft. 
a  Pelton  wheel  of  1,000  hp  capaotv,  direct-connected  to  a  450- 
r.p.m.  generator.  The  exciter  will  be  mounted  on  the  end  of 
the  alternator  shaft.  Posver  will  be  transmitted  to  the  mines 
ami  mills  in  the  vicinity  of  Empire,  Colo.  The  Peiton  Company 
is  letting  contracts  for  its  new  works  in  the  Mission  district  of 
San  Fr,->ncisco.  which  are  tO  be  much  larger  and  equipped  widi 
the  latest  and  best  tooils,  and  expects  to  be  established  tiwre  bjr 
July  I  of  this  year. 

THE  SPRAGfK  ELECTRIC  CO.MPANY.  whose  motors 
are  extewively  used  for  driviog  laundiy  machines,  has  recently 
taken  an  order  ftom  the  CHy  Steam  Laundry,  Yonken,  N,  Y., 
for  an  eqaiproent  comprising  a  generator,  switehhoatd  and  six 
motors.  The  large  laundry  madihiea  in  the  New  KnideeriioAer 
Hotd,  New  York  Gty,  are  to  be  drivctt  by  Sprague  motors. 

LUMBER  MILL  EQUIFMENT.-Tbe  AIKs-Chalmers  Com- 
pany has  recently  closed  a  contract  with  the  'Weed  Lumber 
Company  to  furnish  an  electric  power  plant  for  the  planing 
mills  at  Weed,  Cal..  including  a  700-kw,  belt-connected,  two- 
phase  Bullock  generator  and  ,36  induction  motors  for  operating 
the  machinery. 

SALE  Oi^'POWER  PLANT— An  cJtctric  power  plant  winch 
was  in  course  of  con-truction  by  the  Damask  Manufacturing 
Company,  of  Roaring  Kis'er,  N.  C..  at  the  time  its  fin.anci.il 
troubles  .irosc,  is  now  being  offered  for  sale.  This  decision 
was  arrived  at  at  a  recent  meeting  of  the  creditors  in  Greens- 
boro. The  plant  b  vahied  at  |Mvo6a 
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TELEPHONY  IX  CAXADA.— I1ie  namgcmcnt  of  the  Bell 
Tdcphooe  Csininiqr  hu  «oa|iktcd  artrangcmenu  for  tbe  «' 
pcwHturc  tUt  year  of  marly  two  ■iOmi  doUm  in  tbe  ciiny* 
inf  oMt  of  aa  exleniive  pracnuuBe  of  cenetal  iaifMOveinciitk  to 
its  lyEtcm  thnrnghoiil  the  Dwainiaiii  Tbe  compuiy  lui  adced 
pcrmiHiioa  of  tbe  Dominioii  Paiyainent  to  inereaic  it*  capital 
Mock  tfwu  %iofiaafiatt  to  fmmooa  far  thia  purpoie.  The  com- 
jNuiy  ia  pKcecdiiir  villi  the  coaatroctidii  of  its  Uptown  Ex* 
ciianfe,  Htnated  on  Mountain  Stw  north  of  St  Catherine  St.. 
ModtveaL  An  Ofder  ha*  tiecn  giv«n  for  a  ii«w  switchboard  of  the 
niMl  modetn  tjrpe,  wfaidi  w91  opat  over  $200,000.  Plara  ar«  be- 
in$  litcpared  for  a  new  bnifaUag  hi  WcstaKnint,  which  will  be 
situated  next  to  the  present  olBoe  on  Sbeibroohe  Street,  A  new 
switchbMni  wiil  be  reiinind  for  thk  emhance  atso,  aa  the  com- 
paaj  comemplatea  dianginff  over  all  the  telephone  annntiia  in 
Montreal  to  the  central  eneny  qnMia.  In  Toronto  tlie  growth 
of  buune**  will  neccstitatc  tbe  oonstraction  of  anotlKr  large 
exchange  in  the  n<ir(hwest  portion  of  tlir  city.  A  blodt  of  land 
iaa  tieai  purchased  for  that  purpose,  whorr  an  exchahge  lo  ac- 
conmioilatc  ten  tliousunti  subscriticrs  will  be  put  in  operation 
Till*  will  make  five  large  excbanses  in  Tormito.  The  cr>>;t  of 
building  and  fittings  wilt  exceed  a  quarter  of  a  million  ilollarii. 
Oni'iiilerable  extenaions  to  buildings  and  apparatus  will  bo 
undrrtakrn  ibis  year  at  Ottawa  and  Brant  fonl  aUo.  At  Tbrei- 
Rivers  a  new  IniildinR  hat  liccn  purchased  in  order  to  take 
rare  <if  the  Rrowtli  of  the  l>usiness  at  that  point,  at  a  cost  be- 
ittetn  fifteen  thousand  and  twenty-five  thousand  dollars  In 
connection  with  th-r-  hr'^r  extensions  to  »hc  lona  distance  service, 
the  company  i.nr,  itipl.in  ^  erectlnjj  in  (tr.r.ini  and  Quebrc  this 
year  about  3,500  miles  of  iong  fii=tniv-c  uirc  lines  and  250  mile- 
r)f  new  pole  lines.  In  tbe  t'r,,vr:,iL  i  f  Mmiioba  ami  in  the 
Northwest  aboMt  fifteen  hundred  niilc^  tif  new  lines  will  Ik' 
placed  in  po-rn 

TELt.PMONK  EOriI'MKNT  Al  Ull\(A,  ll.l.  Hie 
switchboard  w  hich  will  srHni  be  installed  at  Quiiu'>  .  Ill .  is  for 
a  cciinplcn-  ci'iiinion-batlerv  multiple  system,  arranijed  for  an  ulti- 
mate c.i|iiiii>  I'  I  «•  lit;,-.,  ivith  an  inimcdiate  r(|»iptiieiit  of 
.i,30O  aiiswtfusK  J  '>1'  l:iics  j.ad  3,000  multiple  jack  linos.  I  hu 
exchange  is  to  have  a  complete  equipment  of  the  Ocan  harmonic 
party-line  system,  including  individual  indicating  riuKiiiK  kc)s 
in  eoch  cord  circuit,  and  three  sonrccs  of  barnioiiic  rinsing  cur- 
rent. One  of  these  ii  to  be  a  Holtcer^bot  nmlli-Qcle  ringing 
set.  and  the  other  two  are  to  be  ^  new  pean  barnonic  con- 
verters, each  capable  of  ringing  the  entire  exchange  when  6^750 
telepfaones  are  connected  for  service;  These  converters  are  de- 
rigned  to  operate  from  a  34-volt  storage  battery  and  oMHunie 
less  than  a  qiurtcr  of  an  ampere.  The  power  plant  for  this  new 
Qoincy  excbaage  will  include  dnpUeate  apparams  and  power 
iightning  protection  eqnipmenL  A  two-position  combined  diief 
operator's  and  uKMlitoi^*  desk  and  a  tbree*pc.iition  wire  chiefs 
desk  are  also  to  be  included.  The  contract  for  this  equip 
mcnt,  awarded  to  tbe  Dean  Electric  Company,  of  Elyria,  Ohi>>. 

includes  alK>  ibi-  furni>hing  of  .t.oOo  conmi()n-b;itter>-  telephone* 
Messrs.  McMeen  &  .Millet  have  rharicc  "f  the  eiiKinecriiiK  of 
this  excbaiif^e,  and  the  wurk  of  construction  is  being  done  by 
the  L'nion  Construction  Companv,  of  Quiiio'.  III. 

PIKKSOX.  Rf)Kni\G  &  CO,;  l.VC.  of  San  Francisco,  is  the 
<it  the  Concern  which  represents  the  consolidation  of  John 
.Martin  &  Co.  and  the  Martin  Pipe  &  J'ouiidry  Company,  both 
widely  known  on  the  Pacific  Ci>ast.  The  executive  othcers  are : 
F  ff,  Pierson,  president:  II.  K.  .Vo.ick,  vioe-prCSid>-iit :  11.  I' 
koedinK.  secretary,  an<l  S  K.  Colbv.  trcasunir,  the  Ibrec  iormer 
lieinR  I'M  .Martin  miii.  and  Mr  Colby  beinff  a  recent  \aliiablo 
ac<|iii»ition  from  tin-  PiU-lnirK  K<  duction  Cump.iny  TW  new 
cfincMtt  bii-  hr^in,  n  ntbcc-  in  Iki;Ii  Seattle  and  1...^  Xiiurir^,  th>' 
ti.rnxr  oftire  liii[:«  Io,.n<<!  in  the  t'oliuan  Huildnm  inidii  llu- 
tiLinanement  of  K.  H  llu^li.-iiid-.  ,iiid  the  latter  in  ttir  Pacific 
I  li  <  iiir  UiiildiiiK  under  the  malla^,'lMU■nt  of  II  C  lli>pkiii%  PicrM>n. 
k'udniK  fi  Co  will  contirnie  to  act  a-  c-\c1ii-m'  P.hiIk-  Cua-I 
njl'  iit-  tor  tile  i-ntire  li^i  oi  >  nnip.iiii.  ■•  previ.uisl\  rcpre^nitcl  li> 
John  M.irjin  &  Co  AiiHini;  the  niorc  itn|Hirtam  ol  tin  >e  iii  iv  l>f 
nieniionrd  I  lie  l.iH:ke  iii-nlator  Mainiiaclutiiiu  Coin],;ii,y,  oi 
\  ;ci'ir,  .\'  ^'  :  tlic  Pui-.lairv  Rrilm-iHni  Cornp.mv.  Piit-lmrK.  Pa.: 
ilif  LoiiiVianl  (ioveriii-r  Conipni.v.  \*bland,  M.i-v,;  ili,-  Ohio 
!;ra,s  C  onii);iiiy,  Man-:  elrl  Ohio:  tlie  DimnncU  Pipe  Company 
-Tnd  the  C.'ios.i  I'ip<'  4  i'oiitiilrv  Companv.  oi  liirnniiiih  nil.  Ala  : 
ihf  bibre  Condint  CotMpuiiy.  Or:injtthur«.  \'  V  ;  Schaper  Coii- 
Mriictu>n  Material  ironipanv.  Ncu  >  i.rk  C;lv 

Till-:  COPPPU  \I AHKKT  c..-,(,:,ucs  t.nrly  aron,;.  but  dull, 
atld  pruduccrt  report  themsclve-,  well  Sf\4  up  for  h<'lini.ir\  .-in>t 
March,  a«  well  a»  beynnd.   The  general  conditions  arc  >uiti 


maritcd  a«  follows  by  the  "Copper  Gaetip,"  of  the  National 
Conduit  &  Cable  Company.  The  market  for  copper  has  had  to 
contend  againu  a  dull  .ind  tMieventfRl  period  during  the  past 
lew  weeks;  but,  notwithstanding  this  feature  of  the  situation, 
■cadhig  seUers  have  uot  given  any  open  evidence  of  svcoHnb- 
ing  to  depreasing  influences.  There  b,  boawver,  neither  neces^ 
slly  fbir  nor  ttse  m  dtoying  that  considerable  sales  have  been 
made  lately  at  tB  cents  for  electrolytic.  0\tt  against  this  fact 
may  he  placed  another  equally  important  one  in  some  respects 
namely,  that  aome  of  the  burgcst  holders  of  the  metal  refuse  to 
dunge  their  qtutation  from  Buyers  are  wilUng  lo  pay 
1$  cents,  bm  it  is  not  every  icller  who  will  accept  orders  on 
that  basis.  Prioea,  therefore,  have  been  more  or  less  irrcgtilar. 
a  condition  (growing  out  of  tN  recent  prevailing  dnlhuas  in  the 
market,  and  one  generally  Utiliied  by  certain  operators  10  fvr- 
tlier  their  efforts  to  create  a  reactionary  tendency." 

WIRELESS  FOR  STEAMSHIPS,-The  Ocean  Steamfaip 
Compaiiy,  the  ^Savannah  line,"  on  Febmary  a6  dosed  a  oa»- 
tract  with  the  Atlantic  De  Forest  \Virele»»  Company  for  the 
installation  of  ii>  ■>y»teiM  of  wireless  telegraphy  on  the  steamers 
(  i/y  of  Mcml-his  and  Cify  of  Macon.  The  Dc  Forest  system  has 
been  in  operation  (M  the  Ocean  Steamship  Company's  vessels,  the 
Cily  of  .  tliania  and  the  City  "f  Columbus  for  a  nmnhtf  of 
months  and  the  new  contract  fi<r  its  installation  on  two  more 
of  the  comjiany's  vessels  is  the  U'st  proof  of  its  practical  v.ilin 
The  four  ships  almvc  named  will  now  be  in  constant  touch  with 
the  land  from  the  moment  they  leave  New  York  until  they  dock 
in  .S;ivannah.  The  I  rent  and  Tattu,  of  the  Royal  Mail  Steam- 
ship line,  plying  from  Kngland  to  the  West  Indies,  are  also  wider 
contract  lor  equipment, 

ST.  PETKRSHCRt;  TROLLEYS.— The  contract  for  the 
mjuipinent  of  the  .Si.  Pi-tersbnrg  trolley  system,  to  cost  $tox»0.O0D. 
is  being  undertaken  by  the  Russian  Westinghouse  Company, 
which  is  controlled  by  the  .\merican  Westinghouse  interests.  The 
contract  for  the  first  portion  of  the  new  lines  calls  for  the  con- 
version ot  the  present  horse  car  lines  in  the  Nevsky  Prospect  amf 
other  important  streets  in  the  center  of  the  city,  .About  i\m  ni> 
miles  of  roa'l  will  be  r'  cotistructed  at  an  expptirfit  irp  nf  $<>  ooo.- 
ooo.  This  will  be  fol!.u\  il  h,  thirty  mile.-  ot  <  liLtr:i  liiiCs  .it  an 
addition:>!  ni  $4o;io'««i     Work  on  the  first  section  will 

begin  i;  "n  <  rii<-  "i  ::::i  :i  ,il  authorities  of  St.  Petersburg  will 
operate  lis''  'im  -  i'uri  will  '  r  Kcner.ited  in  a  turbo-generator 
pUnt  to  he  i'liilr  the  oiil-kirts  n;  tli.j  civ,-  "Tin-  iiiitiiil  ''i|uip- 
ment  will  be  10,000  Up,  l<i  be  mciea^i  !   illiin  iit  ly  to  .10*00  hp. 

DEV'ELOPMF.NT  IX  PERL'.  S  \  Advices  from  Lima, 
l*eru,  state  that  the  mn!**  'ine-s  f^f  :lu-  nip.intri  Ft-rrfirrtrrmrs 
Urbano  de  Lima  are  It  i  [cLtntu  jf-vl  a;:..:  M-M  i  al  i'.:l1i  ^  of  >n  \\ 
track  constructed.  The  coniracl  li  r  ih,-  tiitirc  ,ii  tk  h:4»  been 
assumed  by  W.  R.  (ir.ice  &  Co.,  or  \'  .v  .  rl..  I  li,.-  General 
Electric  Comp.any.  of  Schenectady,  N.  V..  will  Imiiish  the  electric 
;iI'par;i:iT  ■  Forty-tive  motor  cars  of  tin  open  type  will  he  useci, 
bnilr  \n  I  lie  Slepheiisoii  Car  Company,  of  Kliiabvth.  N.  J.  Cur- 
II  lit  vmII  be  Kenerated  at  a  bydro-clcctric  pbnt  JO  miles  fnWR 
LiiiUi.  oil  the  Riiiiac  River.  » 

BELL  TEl.FPHON  K  OL"  rPCT.-The  American  Telephone 
&  Telegraph  0>mpany's  instrument  statement  for  the  month  of 
January  compares  as  fellows: 

t«oK,       ie».       i«c«i  leaii. 

Orau  oul|Mt  •   lie><09       iJMM        9*.S44  "pAT 

Returned    tS.m  S«iias4  «»me 

_  Nn  oMKM   Vt-ll^         *tMl        MM»  ((.Ut 

runt  «w,tM*ll44ac  S,*ll,«4(     4,SniM»     jAlS.Kir  S,*»tfiTt 

Sl'PPLIES  IN'  BOSTOX.— The  United  Electric  &  Apparatus 
Conipony,  300  Summer  Strecr,  Boston,  has  been  incorporated  in 
Massachusetts  with  capital  stock  of  $3$^D00  as  mannfactunr, 
dealer,  importer  and  agent  in  ehctrieal  and  mocbanical  Spcdal- 
tirt.  The  oIKcrrs  arc:  President;  John  MeCloskey:  treasurer* 
W.  H.  Keyes;  clerk,  J.  P.  Dorman.  The  eompany  is  the  sole 
iiianniiiturer  of  the  ZieKlcr  patent  ai>p.irattis  and  specialties. 

POWER  1\  CHILI  IbiiuMM,  ioN  .i:  Co.  om  .,f  the  lar^v^t 
llrilisii  firms  iloiii^;  biisine.^s  in  .South  .\mcnca.  w  ith  branch  oftk'cs 
m  many  of  the  principal  cities,  ha''  purchased  iOO  hcctatres  of 
lainl  on  the  I.aja  River  to  i  ^taldish  a  hydraulic  generating  plant 
with  the  falls  of  the  Laja  River.  The  current  i,s  mtcndcd  for  iup- 
plving  C'.nsepcion,  Talcahuano,  Tome  and  neighboring  towns 

wilh  electric  liKht  and  power 

KNGIXEER  WANTED  The  city  of  Xel-on,  B,  C„  is  ad- 
vertising for  an  electrical  eii^iiKcr  for  the  civK  lighting  plam, 
•  t  a  salary  of  $ijO  per  month.   Address  W.  E.  Wasson,  city 

cttfk. 
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nCURES  OF  FOREIGN  TRAOE—The  data  imned  Iqr  the  Financial  InteHidence. 

Bureau  of  Statitlio  of  the  Dcputment  pi  Commeice  and  U-  manciai  AmetngenCE* 

hat  show  tint  tlw  foreign  commerce  of  the  United  Stalet  in  .,,,.„.,  ...            .  ,ot  .  ,     i,        ,       ,  . 

the  fifsl  seven  months  of  the  current  fiscal  ye»r  amounted  to  .  ^"!-  ^''^^'■^  >N  WAl.l.  .S  1  KKK  I  - 1      ^-ock  market  was 

*WS2r4i>JJ0,  or  »n  average  of  $350^000^  a  month  in  that  . "mcs  <ii,|'l.'>cil  ;in  •■  iatuiK  icv.dc.u-i<-..    It  rc- 

peiod.   ShoHid  it  oominue  at  ihii  rale  in  the  rwnainder  of  the  I'w'es*'""^!  --ui-P'  ri,  l..n^c^cr,  (i.-p.tc  v.w  hIv.to.-  factc.r5 

>ear.  the  total  fdnigB  commerce  for  the  fiscal  year  1906  would  •<>               '^'"^  "8  tl"^          ^"  I'  •"ir'Jad 

exceed  tuoanoaofioo,  «  iwirc  which  has  not  been  readied  in  ""^           proposed  dr.i^u-  msurancf  icRisi^un,,  at  AlLany  and 

auy  prerions  year  hi  tlu-  liistorv  of  our  forelg.l  trade.   In  1h»  Supreme  Court  decision  as  tr>  the  right  of  railroad  companies 

seven  month*  ending  with  Januar\-,  import*  have  increased  '"  <^"'''          '''^  '^'"^'^  '^f  'l"^  week  renewed 

$70,000,000  uvir  the  eorrcsfumdiiiR  ni..nlh»  of  the  preceding  fiii-al  slreiisth  dcvi  U.i.e.l  in  ;>  irt  ..1  \hv  h>t  in  spile  ..i  the  cloudy 

year,  and  cxiK.rts  have  increased  $i>=;,ono.ooo.    Imports  in  the  Moroccan  Mtuaiion.    1  ho  i..\..r.iblc  iicv%s  roRardinK  the  iron  and 

Mvrii  months  ciiduiK  with  January,   i-xi'i,  were  $695,7614.566,  "iiii-ni""  >:i'l'  J  !"  -^lininlate  .i.tivity  in  the  Lnitcd  States 

against  S<»25.i)l4,=;i.5  in  the  corresponding  months  of  last  year.  •'^'"■>'  -locks,  and  the  inau^liia;-  ..s  a  gKinj.  were  soniewhat  neg- 

and  e.xiKirts  were  valued  at  $1,056,630.-04.  against  $i>ol,iyo.o2fj  leited     In  the  electric  list  there  ar.:  110  tnarUcI  fliangos  and  com- 

iii  the  s.ini,-  months  of  list  year.'  This  K'vi  s  .,  lar(j.T  total  of  I'aralivcly  little  business  was  done.    In  the  traction  group  Brook- 

iniportv,  aii<i  a  much  largir  loial  01  exi^iris  than  m  tlu  same  Rnp"l  Transit  was  the  only  stock  that  showed  any  activity. 

m..iiths  of  any  preceding  v.  ir  ImiKirts  which  had  never  touched  "^.s.ooo  sliarcs  having  Utn  s*)ld  at  prices  raii|{iiiK  between 

$ioo,(xx..(ioo  in      singU  itioiiili  prm:  ii>  i<jo;.  r  \crpt  m:i  on,-  or  J'nJ       the  last  quotation  being  8a)4,  which  is  a  net  gain  of  aS^ 

two  ..ciasions  as  .1  result  of  pru,pective  tariif  cliang.  s  e.xceeilcd  points     .MetropoliUn  Street  Railway  declined        point,  closing 

tliat  SMin  111  --ix  '.I  ll;<*  ivselvr  momh',  cndiiig  with  Janiiarv.  •><  ii6.  white  IiitcriiomNi(li  Ra^d  Xransil  (on  ihe  curb)  made 

while  exports  exceeded  SlOO.uoo.ooo  m  each  of  the  twelve  months,  83'"       Vtt  tte  eimu|g  ^Ktaticm  being  xA.    IntCf-Met.  com- 

aiid  ill  Drnniher  lacked  but  a  few  thousand  dollars  of  touch-  "wi  closed  at  SJ  and  4M>  at  9a)j.  AUis^almers  common  lost 

ing  the  $joo,ooo,ooo  line.   The  increase  in  imporutions  occurs  H  point  and  preferred  sM,  tlie  doting  price*  being  21%  and  S9H> 

chiefty  in  manufacturers'  materials  and  finished  manufactures,  respcctireiy.    General  Etectric,  storting  frooi  170^  advanced  to 

while  the  increase  in  vxpnrtaiions  occurs  chiefly  in  agriciiltural  but  receded  and  cloaed  at  §70)4,  which  is  a  net  gain  of 

products  and  manufactures.  Vi  pokt.  WcHefN  Union  i*  «  fnKHoa  Ughcr.  dosing  at  nSi,  iHt 

THE  GOULU   STOR.^GK   ».\n  ERV   COMP.VXy,  of  JjSSS  wlf^  ^jST^  »  SeT  J^S't^ 

New  York  City,  has  just  opene.l  a  branch  office  in  the  Crossley  ,not^     ,55^^.  Bo,h  {une*  of  American  LMOmOtive  are  <l«litl7 

Building,  San  Krancis<o,  Cal .  to  meet  the  demands  of  its  rapidl>  ,,5^^^^  common  closing  al  7J  and  preferred  al  iifiJ/J.  Business 
mcrcasmg  business  on  the  I'aciiic  slope  1  he  new  branch  is  m  ,|„  market  was  irregular,  with  a  general  downward  ten- 
charge  of  Mr.  E,  C  Shan--,  formerly  .onneeted  with  the  John  j,^^  but  with  occa*ional  raliic*.  Following  are  the  donng 
A.  Roebhng  s  Sons  c  < ,    1  h,:  Llucago  oihce.  in  the  Rookery  ,^jti^,  ^             Exchange  on  February  : 

ISuilding,  has  secured  tlu-  services  of  Mr.  K.  li.  Wal-^on  as  an   

addition  to  il^  corijs  c  I  >  :ii.;mf<rs.    Mr.  Watson  has  been  can-  _  .  _           YOBK  _ 

ncctcd  with  the  Crct-.n,   1  lectric  Company,  of  Chicago,  and  is      »„„.4.h»i„„,  Co  ,»   SJH    IJH  Oaaiml UmM..   nui  1«H« 

well  known  in  the  MuMlc  \\  i  M     .A  new  addition  has  also  been      Ailir.  <:(<«lmrni  d.  iiM.  .      liiH    aiH  liaS«inBI««f1lN.  

,  ,      ,  ,  .1.  ,v         r  .1  I  1       \menraD  DIkI,  Tel.    IT       J7    iDMTlMKHMh  MB.  TMB. . .  »n« 

made  to  the  force  oi  engineers  in  the  main  Mthce  of  the  Cionld  ,\iniTw»ii  IxamiHlvn  ,.   .    Tji*    :is  M«c»«r  Co!. ..TT ...TT .     I»  4IK 

Co.,  at   1   West  Thirtv  fourth  Street,  X.  w  Vntk  Citv,  in  .Mr       .\m, r  ru,  Ux-nmotl.r  pfd     i>i^  1 ,« ,  Mictajr  C«  pM   ?4  T«iJ 

*V  \.     ,  '      .,  I  I  '         ?     I  Ani'-rti-an  Tel.  k    f'ablr  sii       :.i     MuCDal  Tel.   ... 

H,  N    rc)»<  rs,  who,  until  recently,  was  sales  manager  01  the      Ami  nenn  T«l  *  T»l   i»H  ,«*tnifiolttw  Pi  By   UlN  ... 

A.nerican  .\utomatic  Switch  Company.    Mr.  Powers  was  for-  ll;:^tii%S^':*.7^:"    ti     »    w«l4  trilJii'Trt-::::;:::  «<  'liM 

merlv  asMjcialed  with  .Mr.  Thomas  .\    Kdisfm,  and  served  in     BMtrte  Bojl  ■!«   M     •  Wwt}a«dtoo»«  com. ....  ...  IMM  tn 

the  engineering  department  of  the  General  Klectric  Company,  ^Sffi^BlSr  tfy.":"':   I*     a  — 

ORDKRS  FOR  TCRBO-GENERATORS.— During  the  first  f,i,  m  f?!?*^"                       refc.sireb. « 

two  weeks  in  I-ebruary  the  Westinghottse  Machine  Company  twik     AnioricM  T.i  *  1. 1  \uh  lw.  Miu...        Ky.  yti   «■  n? 

some  of  the  largest  orders  that  were  ever  awarded  to  the  liast  aSHBSl LtaS?.'"'?-...:  11!*       v^'^iS&'T^tti^:.  ;.: 

Pittsburg  works  since  the  Westinghouse-Parsons  slesm  turbine     gMMMSMMi   ...    *M!«ai~1M.  ft  M..^.,. 

was  mtroduced.    .-\mong  these  orders  were:  Phosphate  Mann-  MILADELPHIA 

factoring  Company,  of  Ijikeland,  Kla. ;  Columbia  lilectnc  Street  IM.  Ml^b  ;>  nkSDIMwIf 

Railway,  Light  X  Power  Company,  of  Columbia.  S.  C  ;  Citizens'     Am«iii»n  a»Mw»y«   ut4  l>MU.  naetile_   J_ 

I.  ight  Ik  Power  Comitan.v,  of  Adrian,  Mich  ;  Pemisjivania  l  ight  woi^.-^'bTi'I^^w  '»'* 
&  Power  Company,  of  Allegheny,  Pa.;  E.  J.  Uupont  Company,  Mm.  »t«»»«a  ii«ttMT»fd... 

of  VVi  niiiiKtoii,  DeL;  the  Kemrfiec  Ligiit  ft  Heat  Compaiqr,  of  fab.MWh.1T  m.lliKk« 

Augusu,  Me.  ftii«»«o  city  By   iw      .,  KtiKwai  cwbon............  m  ■ 

_    .         riilcMo  rA\toii   ..     Nitloual  Cu-lMn  BiH.          af  » 

MILWAUKEE  SINGLE-PHASE  ROAD.-Thc  Milwaukee    ci,;,  «<,  H«b«r   rinu.^  Tr«tto«..j.„  

—a  MM  u  .11  1  .         .  -      <'lilc««o  Tel.  Co   I  Blon  Tr^eOaavm   ... 

Electric  Railway  ft  Ugnt  Company  has  recently  placed  an  order  MrtrapoiitMiiev.caBi       is  tth 

with  the  Gcaenl  Electric  Company  for  single-ohaae  apparatus  *  ^'■>'*^<' 

for  the  cQninmeM  of  two  extcntiofuwtaidi  the  company  is  taild-  ^.''.Vli'^'  ^'•"RyiCE  CORf^JRATlt)N -Presidem  Thomas 

in*.  One  Jthoo  extensions  is  from  the  present  termfaial  of  the  McCarter  h,as  formally  .idnutted  that  plans  ,are  being  carried 

Wwdndn  Beadi  line  on  Pewatdne  tjl»  to  OeonOOUnnc  and  'trenglhemng  the  hnaneev  of  the  Public  Service  (  or- 

Itao  other  i«  an  extension  of  the  Hnsk«8a  Uces  line  from  Mils-  poraiion    n  is  stated  the  neKoti.,iions  .ontemplate  the  pv.r- 

ki80  Center  lo  Mtikw-.nago  and  East  Troy.   The  company  has  'h^sc  by  .1  P  Morgan  A  Co.  of  $}*..,tK).ocio  ot  the  new  S).'  .;oo.ooo 

adopted  single-phase  electrical  equipment  for  these  outlying  lines  w'"^''                   Service  CoriK.rali..!i  arranged  to  issue 

tO»void  the  necessity  of  additional  power  houses  or  sub-stations  -it  the  n.  xt  annual  meeting  and  the  .actiuisition  by  the  I  nited 

lias    Improvement   Coniii  nv    which   holds   one  finirlli   i>f  the 

MILL  FOR  .Al.UMINl'M  SHEKT.— The  .McClintic-Marshali  stock  now  i>u|siaii<ling.  of  a  siiltieieiii  amount  to  give  th.at  cor- 

Construction  Compaio   Ikh  been  awardeil  tlu-  ei.iitr.ict  for  the  imratiiin  SX-.V'".'"'*'  of  the  ti.t.^l  .vsue  of  Sj5.11OO.ooo    This  would 

Pittsburg  Reduction  C' ■nii':>iiy's  slici-t  niilK  -it  .Masseiia,  .V.  Y.  leave  the  Prudential  f'idelity  iiiunsi,  or  the  Xewark  investors. 

This  pt.int   will  be  iipi'f.iieil   111  ciinneition  with  the  works  at  iviih  SX.  100.000  ol  the  total. 

.\ew  Kensington,  but  the  latter  plant  may  be  moved  to  Ma>s«ija.  MFk<,l\f.    tTIU  ACO   -i."   ROVDS     When   merged  the 

The  new  mill  will  be  the  largest  in  the  world  and  will  be  used  ^i^.,,,.,]  elmrie  raih  .ad>  of  C  hicago  will  .onMnnte  a  notable 

for  the  manuf.-icture  of  aluminum  sbeete.   Ihe  enormous  dec-  ,,|„,        ,„^..„,  ,;,|,„,,ii^;,t,„„,    Their  i.n -.em  extent  is 

trical  development  at  Massena.  on  the  St,  Lawrence  Rnrer.  hat  ,,,^1^.,  |„„  ,|,|,  ^^.ji,  j,.  ,,0  „|„.„  ,i„.  Si.nib  Side  .md  \orth- 

■Ircadr  been  very  fully  described  m  these  pages.  weMen,  extensions  are  completed     The  ri.a-l-  have  $5i.o^.,,'4o 

LARGE  SIGNAL  ORDERS -The  Union  Switch  ft  Signa!  eommr.n  and  preferred  stock.  aii<l  $|o,.toi,i.so  in  iH.n.iv 

Compaay,  of  Swissvale,   I'a.,  has  aimounced  the  booking  of  t  l.VCTNN  A  11  CAS  &  i.l.h.CTRIC— T  he  Cineimiaii  (;as  $t 

fff.ffWlilWff  in  orders  since  January  i.  an  amount  equal  to  the  Flectric  Comp.iny  h.is  voted  to  increase  its  capital  stock  from 

hoiilicat  it  heretofore  did  in  an  entire  year     1  his  increase  has  $.t I .ooo.<ino  t<i  %,\t>,QBOjooa,  the  proceeds  of  the  sale  of  the  addi- 

resulted  in  the  addition  of  new  machinery  at  tiie  f  iriory    Most  ii<inal  stock  to  be  nscd  to  cxtcnd  the  natural  gas  aervioe  and 

of  the  orders  call  for  electric  and  automatic  signaling  devices.  the  electric  lines. 
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ACQUISITION  OF  PHILADELPHIA  COMPANY— Offi- 
cial annonncr-ment  is  mnflr  of  'At  plan  by  which  the  United 
R.iiiiv.iys  liivciinu  .-.t  Cum[i.ii;v,  of  San  Francisco,  will 
acymrc  control  of  the  Philadelphia  Company,  of  Pittsburg.  The 
plan  di>es  tiot  contemplate  the  imtcli  iii.  ,it  present  at  least, 
of  the  entire  capital  storW  of  '.he  r'hil.nJf Iph].!  Ojinimny,  but  only 
of  320^000  shares  of  tlic  iomuMjri  Mi>i;k.  whith  ri-prtscnti  .i  con 
trollini;  inlprett.  Acror<ling  to  ;).c  otru  >t.iti-::'.rril  the  Umted 
Railv..i}5  Invcstiiu-iit  c;oi;ij);uiy  vmII  exchange  $3"  ;o  (face  value) 
in  firsi  Isen  colkitcr.-il  triiit  twfm>  yeai  3  pti  cent,  sinking  fund 
bonds  and  $jo  ip.^r  v.iln.- 1  of  investment  company  commou 
stock  for  csdi  iharc  ip^t  value  of  $50)  of  the  Philadelphia 
Company  common  stock,  included  m  the  j.'o,ooo  shares  to  be 
purchased.  I'nder  arrangements  wilh  ladenburg,  Thalmann 
&  COn  a  qrndicate  has  been  fnrmed  to  acquire  from  any  depos- 
itxng  Philadelphia  Compaiiy  stockholder  the  common  stock  of 
the  invatment  oompangr  ao  payable  to  such  depositor,  at  a  sum 
cqoal  to  %)$  a  iliare^  so  that  each  depositing  Philadelphia  Com- 
inny  caaunoa  glocfc  dar^lder  may  teecive,  if  ha  pntmt  for 
each  share  of  tWIadel^ia  Mode  %3lf  »  in  s  per  cent  bondi 
amd  $19  cash 

PURCHASE  OF  SCHENECTADY  RAILWAY— The  stock- 
hoMcca  of  the  Delaware  ft  Hlldion  Company  have  aothoriacd 
Ml  iacnaic  of  |^,ooo^  in  mtt  company's  capital  stock  to  make 
effective  the  cwmtibillty  clanse  in  the  prapoMd  iisne  of 
f  i4ioaiMi(»  4  per  cent  ten-year  gold  dchentare  hoods.  The  pio> 
cccds  of  theae  bondi  will  be  used  to  re  fond  to  the  opmpan/a 
trcanuy  Hit  money  spent  for  the  half  interest  acquired  In  the 
Scfieiwetady  Railway  Company,  to  pay  for  the  stock  of  the 
United  Traction  Company  of  Albany,  recently  acquired  by  tbe 
Delaware  &  Hudson  Company,  and  in  addition  to  provide  funds 
for  iniprovenieiilii  upon  the  company's  lines  m  Pennsylvania. 
The  debentures  which  .ire  to  be  issued  may>  at  tbe  option  of  the 
holder,  be  converted  into  the  company's  slock  at  stx>  at  any  io- 
tere&t  period  between  June,  1907,  and  June,  1913.  Up  to  June. 
1913,  the  new  stock  authorized  is  to  be  held  available  for  issu- 
ance against  tbe  surrfnder  of  the  convertible  bonds.  After  that 
date  the  Board  of  Managers  is  authorized  to  apportion  the 
stock  pro  rata  imrvnij;  -lie  stoirkholders,  or  may  otherwise  dis- 
pose of  it,  but  in  no  CISC  is  the  stock  to  be  disposed  of  fur 
lei»  than  par.  [  he  l  i-.vare  &  Hudson  Company  now  has  out- 
standing $40.9co,oijt)  ot  Btock. 

.NATION.\L  C.\RK(iN-  REPORl.-The  steady  growth  of 
the  carbon  industrs  wou'tl  indicate  that  although  the  introihio 
lion  of  iiiclosed  arc*  iruiy  have  rhecVcl  the  incrertsc  in  the  light- 
ing field,  other  demands  for  ccrthm  h.ivc  sprung  up,  n\:  ■."  tfi.m 
compensating.  The  annual  rer  r;  of  the  National  Carbon  Com- 
pany proves  this.  It  1.  t'n  tii<  yc  r  i  nding  Jannaiy  3i»  i9a& 
The  income  account  compares  as  follows : 

iSo4.  <So;.  1904-  'fo) 

Net    tanlan......  *S«e,r«4       l«4*..107        »7j6r«4»  »S»4.37l 

rTtttrrtn  diVMcnos.,   315,000        315,000        315,000  315.000 

B«|UM  t57S.7«4        tS31.J«7        »4J>.44«  »J7!l.jri 

CMUMn  drndcnd*   isit.soo  81,500    

Bdaaee  ,  SjSj.jS*     $448,807      t4<i,44i  UtMji 

Oailtd  off.  d(f««e.,  3$3.S>3        )^3.3}6        »Bo,4S»  at«b6>T 

SwyhM  for  year  U»,TS'       tiiMt      |i4i.aia  t*WJ4 

The  company  bos  $4,9KM>00  of  pfefemd  Stock  and  fjiSOOiOOo 

of  common. 

AMERIC.\N  DISTRICT  TELEGRAPH —Ihe  .Vv.crican 
District  Telegraph  Company  of  New  Jersey,  which  represents 
the  ctinsohd.iied  "mesenger"  business  of  the  leading  cities,  has 
issued  Its  annual  report  for  the  year  ending  December  31,  1903. 
The  capital  sir>rk  of  ^  company  is  l0i7547t[S.  The  btaiaets 
shows  as  follows: 

[905.  1901.  Cbanaci. 

Gtuw    .  ,   ti.;]4,<9r  Inc.  ti44,7>6 

KxfM-fi.€^  ,  i.ft4i.879         1,691,176       Inc  iSi."'>3 

N«   tbsi.SiR  te^H.r*!.       I>«.  ';•)" 

Dividends   3'*^>.'i4!*  3''^.'>59  'i**^- 

Sorpliii   Sjoi.Tlifl  $j&S.ll!6        Dec.  8r."6T 

I'revloo?  .iiipl'i"     55.»7«  "'JiS      Die.  H^ItT 

Tout  lurpl'ji     tJSM**        $4M>tM      Om.  KJ^IM 

.\pT,rr.prsalion    fur  vunMJUctiiti^ 

r.j«  ciiji[>!iinit,  etc   iio,*)--  !'>4.i-iJ       Dee.      53  47' 

loi»l  lurpIiM    $46,808  1:5.871       Dec  ig,ct] 

EDDY  ri.FM.TKIC  COMPANY  KKCKIVF.KS  1 1 II' 
WdllN'D  UP.— Nrnjian  McD.  Cr.iwford  ha.-;  filed  in  the  Su- 
perior Court  his  final  account  ;iv  rrnivcr  of  the  Lddy  Klcriru' 
Oimpany,  of  Windior,  Conn.  The  accrnmt  was  approved  .ind 
Jti^e  Wheeler  issued  an  order  winding  up  tbe  receivership. 
The  declaratioD  of  a  final  dividend  of  jii  per  cent  was  ordered, 


making  total  payments  of  48^4  per  cent  on  the  allowed  claims. 
When  Uie  company  went  into  the  hands  of  a  receiver  in  1900 
its  liabilities  aggregated  $100,000,  and  the  appraised  value  of 
its  assets  at  the  time  was  about  |i35,ooa  The  largest  creditor 
was  the  City  Bank  of  Hartford,  whose  claim  was  $43,000.  The 
businr'^s  of  the  company  has  been  uken  over  by  the  £ddy  Mamt' 
:.ufiiriiig  Cor|iontioiV  which  is  controlled  hy  the  General  Elec- 
tric Co|npany. 

GREAT  TELEPHONE  GAINS.-Tbe  aannal  r^ort  of  the 
Chesapeake  ft  Potomac  Telephone  Company,  presented  Febraaiy 
I'l  by  President  U.  N.  Bethell.  shows  wonderful  gains  in  the 
territory.  Ilie  stations  in  the  city  of  Washington  January  I  were 
SI,aoa,  a  gain  of  38.4  per  cent ;  in  Baltimore,  23,385,  a  gain  of 
48.7,  and  el^icwherc  8.133.  a  gain  of  no  less  than  78.9  per  cent. 
The  total  revenue  was  $1,953,735,  the  expenses  were  $1,464,545; 
the  interest  charges,  $38l,t69v  the  depreciation  account  $t47.lds^ 
and  the  credit  halanee  lo  sniiilua  $60,^59  The  additions  to  the 
constrncekm  account  in  1905  amounted  to  $1,017,361.  A  great 
deal  ot  new  work  is  still  to  be  done  and  land  has  been  secured 
for  new  buildings  in  Washington.  Mr.  F.  H.  ticthell  is  the  gen- 
eral manager  of  the  compaiqr. 

N.  Y.  ft  N.  J.  TeLEPHONE.<-Tbe  annual  t^ait  of  the 
company  sfaows  total  grose  income  of  ffi^iy^aSft  and  total  ex- 
penses of  |4J7S|145,  a  gain  In  eaidi  caie  of  abaut  one  milibn 
over  the  previous  year.   The  .gain  in  sntecribcr's  statloBS  in 

Long  Island  in  190S  was  17^086^  and  in  New  Jersey  UfiStt  or 
31,7^3,  and  the  grand  total  for  the  wliole  territory  at  the  be- 
ginning of  this  year  was  tia/t^  of  which  56.610  were  on 
Long  Island.  The  company  has  a  capital  sio^k  of  Si7..t6o,ooo 
and  general  nwrtgite  bonds  of  li^ajouooa  The  surplus  at  tbe 
end  <d  tlte  year  was  ^Qjt^JSA 

TELEPHONY  IN  PENNSYLVANIA,  as  in  other  States, 
shows  a  rapid  and  enonooas  growth,  A  list  of  eleven  com- 
panks  eidUUt  tbii  year  f^nyno  «viial  slock  and  $31,650^000 
bonds  anthorlied,  whereas  t&e  anwants  last  year  were  fiftBio^' 

000  and  fi]^iS|35,iaao.  Tlu  Bdl  Telephone  Company  of  Pfaflidei' 
pbia,  which  hat  been  authorised  lo  laitc  its  capital  from  $i6iMM^- 
OOQ  to  fgofiOOfiOO^  -had  in  1900  a  capital  of  onty  ^Bfleofleo  an- 
thoriaed.  The  new  ttodc  lo  be  Issued  will  be  -Imjiioiwioo  in 
the  shape  of  aftvooo  shares  of  the  par  value  of  $90  each.  The 
isfue  of  (he  new  stock  is  left,  as  to  time  and  price,  to  the  discre- 

1  :i    i'  iSe  directors. 

t.NTTED  STATES  TELEPHONE.— The  Vtiited  States  Tel- 
ephone Company  has  issued  its  annual  rti"  "i  foi  the  year  ended 
December  31,  1905.  The  income  account  compares  as  follows : 

1905.  1904.  1903.  I9<<4. 

OrOM   t47«.4f6j  »4lS,J»S  tS7»MS  *i<>t^ 

N«                                         I«,S^  ISa^lM  IMiOSr  i«J.»»« 

Otktr    incv,m<                                 C,Sjl  119  *9 

Siir.    ov.    c)ig*.,    re»v, .  dep. 

dir.,   etc                                    41,481  40.'M  ^3,»3S 

Tbe  company  has  a  capital  stock  of  $5(k>xxio  preier red,  $ifioo,- 
000  common  and  ta,a6o^cioo  mortgage  bonds. 

STOCK  FOR  EMPI.OVEES,— The  Michigan  State  Tele- 
phone Co  ,  at  the  suggestion  of  Pfe^dent  W.  A.  Jackson,  re- 
cently extended  to  its  employees  »ii  (Opportunity  to  buy  the  pre- 
ferred Stock.  No  new  stock  was  issued,  birt  ^several  hundred 
sh.ire.s  was  gr,idually  bought  up  in  the  Boston  market  and  sold 
to  the  employees  at  go,  or  ;  points  under  the  present  market 
price.  .About  $<)0,ooo  worth  of  stock  wa>  taken.  It  is  the 
policy  of  the  eompany  to  allow  its  einplovces  to  make  invest 
menu  in  tbe  secnriltes  under  tbe  most  favorable  lerots. 

NEW  WESHNGHOUSB  BONDS.-It  is  offietaVy  amMmnoed 
that  the  shareholders  of  the  WestingfaoMse  Electric  ft  Mannfan- 
luring  Company  have  exercised  their  rights  to  subscribe  to  the 
new  iia«e  of  bonds  to  die  agyegate  of  $7,109,800.  equivalent  to 
ds  per  cent  of  the  amount  availably  which  would  have  been 
i^reatly  exceeded  had  important  dwrdKrfdcrs  been  aUe  to  se- 
cure more  than  their  pro  rata  amomit  Tfae  rcnaindcr.  pur- 
chased by  Kubn^  Loch  ft  O)^  amounts  to  aboot  one-eigbtb  of 
the  application  tot  paitidpation  by  the  anderwritiag  lyndieate. 

DIVIDKNDS.— Directors  of  the  Gutic  Electric  &  Power  Com- 
pany have  declared  a  dividend  of  5  ftvt  cent  on  tbe  preferred 
itock  for  1906^  payable  in  riiiarterly  iiistallmeats  of  pfT  cent 
i^rtch  on  the  first  days  of  May,  August  and  November,  to  stocks 
Itohlers  of  record  on  the  96th  day  of  the  months  preceding  the 
pavmentSb  The  directors  have  also  declared  a  dividend  of  i  per 
cent  on  the  eoniBM  ttoOc,  payable  March  is.  to  stockholders  of 
record  March  to. 
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Conjirttetion  ffotwj. 

VBlOSKtX,  ALAw— W«mn  WQIiMinb  ll>:ror,  writes  thai  at  •om«  fu- 
t«  liac  it  ii  yMpowA  M  coaunct  m  cicctib  liglit  pUai.  Inii 


IIOBILE,  ALA.— Harry  Pillaiu  ii  behind  a  project  to  build  a  new 
<lmt  railwajr  tystem  here  and  hat  lecurtd  a  (ranchiM  for  tUa  porpoae 
fttm  Ikt  Geacral  Council.  It  ia  aUted  that  Capt.  J.  T.  Jonea,  o(  Gulf- 
part,  Wim.,  b  anoeJated  with  Mr.  Pillani  in  tbii  ondartaking. 

HOlflrP.  ALA. — George  S.  Leatherbury,  Jr.,  Anthony  Vizard  and 
olktn  hare  acquired  an  option  on  the  Bay  Shell  Road.  Mobile's  faroout 
^rivewar.  it  ia  reported  thnt  ffiey  crutrmplate  building;  Acrtoa  an 
<)eetrii  riilxay  to  extend  along  ihi-  .M  itnlr  i:^}-  ahore  to  D«K  liwr  witfa 
nidi  turtiier  extension*  as  conditions   may  warrant. 

fi£.VTONVILLE,  ARK— An   electric   railway    U    proposed  betwMB 

SiliMi  HOnm       a«iitoB«ltlci.  Dr.  Hlglir  it  iHidr  iaicrcticd. 

STAIIFSt  AUC^nt  TMnilMW  Cmphv  hM  MM  W  «t«tt  it  on* 
a  laHdtaf  Mdliklt  i*  tb«  Midi  •!  k  triqfeaM  mini  M  ■C«IH»H<I«»  • 

fINB  BLUFF.  AFK.— The  Pine  City  Electric  Company  ia  increasing 
IM  ladUcicis  in  order  to  ptoride  for  ii«  growing  business.  John  Bloom 
kw  fHOMtlr  laqniftA  laMreai  ia  the  coni{Muiy.  baTing  recently  resigned 
U*  (mMm  *•  cNy  dMhrUu. 

SAH  nUUICISCO.  CAL^Th*  U»lcd  MtoMd*  wOl  iMtM  •  «(m> 
or  HM  wtmid  t»  «ha  Occw  BcMb.  kr  AaiMt  i. 

ANAHEIM,  CAU— Uwud  8.  Mwiltt,  Oqp  OtOf,  miM  Itet  w  «!«•• 
tioa  will  be  held  en  Apgfl  14  to  VOtl  OB  tsiaiag  iwod*  far  tnMr  ««riN  md 

ilSctliB   light  piMIt.' 

GAtT,  CAIu— Itat  fidt  to  to  km  ctasttie  HghH  to  ww  BMf^r  an 


REDWOOD  aTY.  CAL— Charles  F.  Grcodooa  haa  applied 
of  Supervisors  of  San  Mateo  County  for  a  franchise  to  suppljr  gM  gad  etoe* 
itid^  within  and  ia  the  Tidaitr  of  the  town  of  Pexadeitt. 

SAN  FRANCISCO,  CAI^Th*  new  plans  for  the  Gtoiy  Street.  Parle 
k  Ocean  Railway  bair«  been  approved.  Bids  for  dw  reaaaa traction  of 
the  line  will  MM  ke  c«)l«d  far.  Tke  tiMt  «f  Ite  SMtlt  Ig  cMtauied  at 
llsS,ooo. 

KEDL.\.ND.S.  CAL> — The  papent  Aoatag  an  lu^s^mc  In  the  capital 
tittle  of  ihc  RfdlanJo  SontheMamn  Boat  Telephone  Catapaay  from 
t<D,ooo  to  tia«,MO  kawe  kaca  AM  whk  (he  Caaiaiy  Beeardcr  at  ftio 

Bernardino. 

WOODLAND.  CAL.— The  Yolo  County  Consolidated  Water  Company 
hu  closed  a  deal  wbcreky  it  aaqaire*  coatplete  CMtrot  o{  the  water*  of 
Clear  Lake  and  its  WMar  pWNr  pBiJMHtla^,  wUlk  u*  tM  to  •< 

eoiuiderable  magnitade. 

LOS  ANGELES,  CAL— The  Heme  Trli  ph.ui.-  Company  of  T  m  Au- 
tKW9  hftfi  parchajfed  s  ;iircc  of  vr^^pctty  in  llir  bmin*^*  c^flter  where 
.JJitrcr.al  cqinpmcnt  costinn  S:,l-i  ^,000  will  be  inst.illcd.  The  cofn7*.ny 
will  si-nn  bfgin  the  CDnslrrc'.i-i, n  it*  plant  in  0~U;.mii  and  expects  tu 
iCc-jre   ^  fnnchisr   in   S.in   i  lincit-co  ahcrtiy- 

F'L.\LKK\  ILI.h  LAL  — W.irl.  has  tx-ffi  c.imjoeoceil  on  lbs  AojcxKao 
Rivrr  Elrctric  Curnparjy's  ncn-  daiii  nr.n  MciM|nito.  The  dam  will  be  40 
feet  high  and  600  feet  long.  The  dam  is  to  be  built  of  earth  aitd  will 
he  a«4  ft.  wide  at  the  bottom  and  ao  Ik.  wide  at  the  tv.  It  w<U  (aht  Mm 
■aalhs  to  eomplcle  the  wade  n«  dw  wtll  hoM  betwoen  tr.ooo.aao  and 
18.000,000  gsllons  of  water. 

SACRAMENTO,  CAL. — The  American  Ki\cr  Uectric  Coicpaiij  is  an 
electric  power  cuin;ji:iy,  irt;,iniied  a  few  years  ago  for  the  'purpose  of 
bringing  electric  power  into  the  valley  towna  from  a  point  in  El  Dorado 
CaUBly.  It  has  been  decided  by  the  directors  of  the  company  to  create 
a  leaded  iodtbtcdacw  of  $i,aoo.oeo,  by  issniiig  bonds  payable  in  thirty 
fiait  at  tha  nto  wf  i  per  cent.  Baada  ia  i^  diiiaBilBartaB  a<  ti.Mo 
n£k  are  to  be  taaocd.  These  bond*  wflt  bo  aaentcd  by  a  nortrigi  tipcn 
Jl  rToprrty,  rea!  nnd  per'-nnsl,  belonging  to  the  electric  company. 

SAN  FKA.\CISCO,  CAL.— The  Snow  Mountain  Water  &  Tower  Com- 
fm.  adridi  waa  recantly  ioeofpotated  here,  will  taka  vrar  ttc  iatenala 
«(  U  Vher  Fowcr  A  Irrijpliea  Company.  Tha  lattar 
laiB  traiUag  far  •  yaar  on  aa  etaetrie  power  agaiaa  for  dia  traaaa 
af  corteat  iS  lailto  to  VUah.  Tha  niaehlii«y  has  been  ordered  aad  a 
10,000-hp  plant  is  expectetl  to  he  in  operation  by  o'»l  November.  The 
new  corporation  will  be  p7ci  :i[t:i  to  operate  on  a  Ia:^-cr  fcs\<:  and  extend 
tiip  lines  to  increase  the  rather  limited  i:i::iri.u'  tu  b<j  reached  under  the 
origil  al  plsnt.  All  bnt  f-'.r,  fret  ot  the  6ci;c.  ft.  lunTirl.  which  will  e«n- 
4ii<t  ilir  rft«hargc  water  from  the  power  plant  into  the  Russian  River. 
ha>  bee?i  h-fcd. 

SANT.\  I,  KT'Z,  r.\L. — -The  Bay  CourfK*^*  Power  Company  is  survevin? 
for  ^  [^j>*er  tr.-irsmiiiiun  line  frum  ^unt.i  <^Iar.i  Kid^-^  to  Boulder  {/rcelt, 
atid  thence  down  San   Vicente   Creek  to  the  new  Jj,iMw.ooo  cement 


1 

;  a<  the  Napa  Company's  works  un  tlic  cost.  Surveya  are  also  under 
ffom  one  of  the  Santa  Clara  stations  of  the  Bay  Counties  Company 
for  a  powri  line  rvrf  Tlig  B^in  Hidife  into  Boulder  CveeV,  The  plans 
of  the  B..y  CL^utitT.s  Lciiipsny  ..re  »aid  to  inc'.ude  the  aha.jriaton  of  the 
private  electric  ligbt  piant  in  Po-.ilrfer  Cieek,  .-.r.d  the  cittie-i?  of  Bcmlder 
t:re«k  arc  furthering  a  p'\in\  to  liuht  the  nw  hil(h.^ay  mt  '  Bi|{  Basin 
Park  with  electricity.  This  read  is  eight  miles  in  length,  and  if  Ifala 
plan  goes  through  it  WiU  la  th*  laBfot  aaewliy  raad  Kghlad  wtth  aho- 
ttieity  in  the  State. 

SAN  KKANCl.'-CO,  CAL.— Fire  broke  ont  in  the  central  stalian  ot  tha 
ii  Ki<:ctric  Company  early  en  February  aa.  Tha 
blsir  started  in  a  new  addition  to  tha  hldldfag^  wham 
being  intialled.  The  building  aaatalMd  a  wnhar  ol 
d  aipladaa  aflar  «sp1<atoii  (allowad,  hM 
•Ha,  aad  aant  «f  Ilia  feaatan  waa  hurt  The  iMtitav  acw 
aimltaii  of  lha  haUdlBK  traa  homed  ont  completely.  The  haUAv  vat 
tte  aooree  of  diLlihi  light  and  power  for  the  central  portton  •!  lha  «hr> 
and  all  the  downtown  slfCctB  and  buildings  were  in  darkness,  save  where 
gas  6xtures  were  in  working  position.  The  fire  also  shut  a'.:  down- 
town telephone  service  and  ptofod  h«*oa  with  tin  aervice  of  the  telegraph 
company.    Many  wires  nnaia(  Mit  Of  lha  tUCf  wwt  rcn4t(ad  tMalaah 

The  toss  will  be  large. 

BOULDER.  COL. — J.  J  Herry.  of  Detiver.  .vlu  i=  reported  to  hold  an 
option  of  the  Booiiier  Electric  Company,  has  secured  a  franchise  from 
the  County  Caawidatlatia  far  palaa  aad  toioaauaaiaa  wiret  a«t  ceaMy 

roads. 

FLORENCE.  COL— The  City  riiiii,.-il  has  grAnied  tn  Thomas  Robin- 
son, of  this  dty,  a  sj-yedr  fraiich^s.-  In  cnnviTu;!  .in  .hcirw  railway  ia 
Florence,  which  ia  intended  by  the  p: uti.oter  10  connect  with  several 
towns  of  the  county.  The  franchise  Is  not  to  conSict  with  the  eoe 
(ranted  F.  S.  Granger,  work  on  whiah  arill  eaadaaaea  Maid  i.  Mr. 
Itob)nM>n  says  he  expects  to  eaiend  tha  read  to  PaAla  avaatoally. 

NORWICH,  CONN.— The  plans  will  be  completed  soon  for  the  new 
telephone  building  to  be  erected  in  thia  city  by  the  Southern  New  England 
Telcphorr  (.'rnij^jny. 

EAST  liAklFORD,  CO.NN.— The  Glastonbury  Power  Company  will 
offer  •  bid  for  the  city  ligbting.«haa  tha  prtoant  eaMaaet  •(  the  Haitfofd 
Riectrte  Light  Company  expiraa. 

WILLIMAMTIC,  CONN<-^«U  EngiMcr  Miner  and  three  aaatolanla, 
of  the  New  York,  Now  HaeaB  A  Hartfard  Railraad  Cenpaajr.  are  ia  tha 
city  to  attrvey  tha  prapoaad  electric  railway  between  WMbnaalfe  aad  Cat^ 
cMry.  lha  lithla  «f  «Uih  tta  Hair  Yaih»  Raw  Batan  A  ttttfand  Gaof 
paiv  ■oRhated  a  ahatt  Itoia  afa  fraai  tha  wnHauHde  TmOm  Ctm- 


NKW  BRITAIN,  CONN.— Chiiman  Frank  L>  Traol  of  tha  aoanlt* 
tec  on  iishting.  atatea  that  tha  eatnaiittee  will  saaaaMBd  to  tha  Catacil 
that  tha  cilgr  ha  Ughiad  tha  eaadaf  yaar  a«  aa  alhdiht  and  eaaty«||ht 
•chadnlai  htatoad  «l  tha  wonnllght  aahadritk  whieh  haa  hacn  IMiewad  hi 
New  Britala  lar  anay  yaaia.  Tha  ■«"*■"'"♦*»  to  of  the  opinion  ihit 
bcaanM  of  the  kaHer  fataa  tha  ahar  wUl  aiaha  far  iu  lighting  the  diliar> 
in  lha  Mri  «MI  to  «Ma»«liaililjf  ariU  aat  la  peraapilhlr  iiaalar 
heretofore,  white  the  aerriee  wilt  be  aaaCh  awtt  adaqnato. 
SOUTH  MANCHESTER,  CONN.— The  ConsoIidaUd  RaHwiy  Company, 
jhe  new  owners  of  the  Hartford,  Manchester  &  RockvlUe  Tramway  Com* 
pany,  ha>  had  representatives  at  the  power  station  locate-!  on  tht  west 
side  of  the  South  Manchester  Railroad  tracks  and  north  of  \'i'ett  c:etiter  St. 
They  have  Kone  <wer  the  mschisM  and  have  looked  into  the  amcunt  of 
br.d  out.,  li  by  the  ce.i-ip.iny  ot)  which  it  might  be  possible  to  extend  the 
p.3wer  n.niciii.  The  water  po»ei  « as  (jiven  ennsidcration  and  every  detail 
ItxVeil  alter.  An  inveti'.ory  w.^-.  made  cf  ;*h  tlie  machines  and  apparatus 
and  reported  to  the  New  Haven  oHicc.  This  invciiicalioB  baa  given 
(toe  to  tha  tttatt  that  tha  riwtpany  iatanda  to  larraaw  IH  plaai  kaaa  aad 
Amdah  poerer  for  all  of  Ike  trolley  ears  on  Ibe  eaat  Mt  of  the  Cen- 
necticnt  River 

WASHINGTON,  D.  C — ^Aa  expenditure  of  over  $75,000  ha*  been  de. 
cided  upon  by  the  Washington  Railway  &  Eleeliie  Coavaay  far  the  COt)' 

striiction  of  a  large  electric  power  plant. 

WASHINGTO-\,  D.  Hid.,  will  be  receiveil  until  Mutch  ij  at  tlie 
Bureati  of  ?ni:plit^  and  .-VccountA,  Navy  Department,  Waaliinsloii,  D..  C, 
t.-  t.jrniih  .-It  the  Na'.-y  Yariifi  at  rrortsinonth,  N.  H.;  Bosten.  Muii,;  Ne-A- 
poft.  K,  L;  New  ^'^.<rk,  N.  Y.;  League  Island,  Pa.,  and  Norfolk.  Va..  a 
quantity  of  naval  jiipri-  f  ^  at  follows:  Schedule  383,  incandescent  lamps, 
electrical  supplies  and  eonduit  couplinfts.  Applications  should  designate 
the  schedule  by  nutiiber.    H.  T.  B,  H,.rfif,  r,-.yn-..Ttrr.Cener,-il.  U.  S-  N. 

AUGUSTA,  GA.— This  city  is  repotted  tu  be  c-n-iiJerijig  the  coaiti-jc- 
tion  of  a  municipal  electric  light  plant. 

ATLAN'T.%,  HA.- The  Atlanta  Telephoiie  Company  will  httild  a  new 

exchange. 

KOME,  GA. — The  cuntr^cl  fw  bitil'Jms  the  ticit  'elephone  exehsnge  for 
the  Sei:thern  Bell  Telejihiine  k  Tel..i;ruph  (  unr.iany  10  tie  t'uilt  on  BrJid 
Street  and  Fonrth  Avennc,  bare  been  awarded  to  T.  C.  Thompson  A  Bro. 
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SEKORIA,  6A<— J.  B.  IkCiMy,  «r  Scdww,  wOI  IpM*II  >  loo^cw  Alii*- 
CtelflMTt  aatwalt  fCBcnlor  will  MM  «adttr  OciUa,  G>.,  U>  be  lirma 
fw«Btliiiii«*CB|lM,  I4ii*4l«..  M|iM4t«rt%bA'li«^4ii*«  Thatnm 
writ  wHI  to  «Md  lof  K|fctlii«  (M[t>o>«*  at  OdUa. 

ATLANTA.  GA.— The  Nunh  Gtoreia  Electric  ComiiAny,  ihruiiiili  G«b- 
•••I  A.  J.  Warner,  haa  notified  Mayor  Jimn  G.  Woodward  that  the  coat, 
pany  w.-'ti'^!  .irc-i^T  ^hv  frnrirliiar  prantet!  by  the  city  ti>  Ihe  company  (of 
dttrpK  III  <t.t.:T';  H;liliri:  mm  i  m  .^ .  t  I'lMDess  in  AlLinta  jin.i  ihc  written 
acceptance  hja  betn  tiled  with  ttie  city  attoroc^  by  tbe  Nurtb  iiev^ia 
EtacMk  CMiwMqr  (nMcid  »<  tb«  SMkua  L%lit  t  Power  Coaqmty,  •■  the 
Uatt  caapiMt  dfat  Mt  tM»c  •  GcarfiB  charter. 

CMJDUBUS.  CA.— The  ColnaW*  Elcdric  Campwir,  whMl  ■<• 
ccnll7  «wgmmA  to  tate  aver  the  North  HiflilMil  iwwer  pluit  md  ripiilin 
rights  oi  the  CoIiiniljUK  Power  Comiwny.  jnoperty  of  the  Chattahoochee 
rails  Company,  v(  Nwrth  Columbus,  and  the  property  of  the  Coweta 
Power  Ccmj^ri-riV,  i»  arrantfiDg  to  build  ai  once  a  fctrsm  ^'afil  of  3«oo 
hp  an  #n  iiMhiiitf  tu  thv  North  llishland*  power  |;l.ii:t  A  rlam  will 
be  constructed  capable  of  dcvelo|rinc  i^iooo  bp  tu  addition  to  tbM  oi 
Ihe  Mnai  pl«M,  The  pimtt  Mii«  <CTelgpc<  vtH  hi  mUimi  M  ep<r«t*  • 
lime  paper  mill  aiMl  Mhcr  ImhiMriM  ahMR  ia  ha  tiarted. 

VtrARDNBS.  IDAHa^Tha  Banhtf  Hill  tt  Sulttvaa  Miaiiw  k  Ctoalr. 
Corner.  «f  Kellatt.  liliha,  whidt  opciMai  riic  local  deelrfc  Kibt  phnit, 
ContempIaIcA  installinir  a  I.-tricc  &tornge  battery  equipment  for  50D-votl  ser- 
irice     S,  A.  l^A6ton,  Kellogg,  Idaho,  luanagcr. 

IllDl'SAND  SPRINfiS,  n».\.-lt  ii  stated  ih.t  .,  r"  *'cr  plant  i«  to 
be  errcttJ  at  Tlwu^iilitl  Sprinc^,  Lincoln  Cotiiry  \".m-U  will  dram  lit 
the  uprin^.  Material  in  already  bt'inK  pUcc^I  on  the  Ktound.  The  thriK. 
1:m>k  pi|K-  K  bring  liAulcd  from  Grand  View.  ThoaMnd  Spfipgi  if  QWnf4 
by  AiiiHoey  Guy  C  Buiiuai  ui  Sbulionc 

PAYETTE.  IDABa— The  Iddia  U|ht  »  Paw  CMvany,  nttrntr 
oaifiBJaed  »tUt  ineorpontH  for  th«  vamoM  «r  dtralaiiiac  t»**r  from 

Ihe  Payrtte  Kiver  for  transaisnoa  tO  P«;fatte.  WctX'r,  Ontario  and  other 
places.  I*  prrp;>ring  to  he|pn  »ctivc  work  j»  soon  a>  the  weather  will 
pertnit-  Tlie  ditch  will  Jf.^vr  the  liver  af  *  t»oiiit  ijVi  hmile^  aborc 
Payette  and  will  run  dowt  t;i>:  vallry  to  within  about  4  miles  of  Payette. 
At  this  poiM  the  «r*l«  will  have  a  drop  oi  aboui  41*  <ec<  back  into  ihc 
river.  HfTE  Ihc  plaM  wilt  he  la(Mt4  mti  k  la  anneiaii  to  tkvalop 
.•510  b|». 

SHOSHONE,  IDAHO.— iRt|m«tiiM«lv(t  el  th«  Sflleahy  Ci«iiiecrinf 
Cooipaay.  of  ChicagD,  have  beoi  here  eaaoitlriin  the  feaaMlity  of  a  potecr 
iriaal  of  ^n.naa  hp.  They  sute  thai  It  la  their  opinion  ih.^i  there  jb 
plenty  of  water  in  the  rivets  near  Sbiy^OBC  tu  geltcratc  tbe  power  and 
nm  the  plant  durinir  the  bi^'h  Miliar  s«aaon,  bul  they  are  doubtful  of  there 
bnitg  «til1ictcni  iliiniig  thr  <ui:i:iKf  when  ao  much  water  19  U6ed  for  irri- 
gaiKMl  parptxc*  and  the  itrrama  are  low.  Should  it  be  found  that  suih- 
cicwt  walar  «aa  be  had  Ha  feap  ranad  10  ran  a  ja,aa»ihp  plMt^  Ihcr 
will  liitiM.  It  if  prfpoead  la  iiHf«il  (Jfciridty  frea  Sboatoin  la  Veea' 
tclio.  Otdeo,  Salt  Laiha  Qiy  aad  aihcr  pabif  iar  Hgiithig  and  other  par. 
pom.  A  laive  aaaaaat  at  BHmey  hi  hnolml  aa  the  piafccl  if  ft  fOC* 
through. 

PEORIA,    ILL.    Work  t..n    «t.irted  on  Ihc  CfMtnwIiflil  at  the 

larirc  power  hotiac  of  tite  Ititrrurban  Contp&ny. 

WILLlAMSFIF.t.n,  n.l,~Will>«n<«lieM  Trunkl.nc  Tfltphan*  CempBSy 

ha»  Increased  its  capital  stock  from  $1,000  to  $j,ooo. 

PKTER.SnURC.  ILL. — Tbe  retersburg  Electric  Light  Company  is  con- 
templating changing  to  an  enclosed-arc  slrrrt  liichtin);  system.  R.  IT. 
Abl^'tt,  tmiii.iger. 

C\RHONI>ALE,  ILL.— A  certificaie  has  been  «led  by  the  F«n»er»' 
League  &  Coanaanlw  TattflMM  Coaipatty,  incraadnc  lit  cayllal  uaCk 
frooi  tajoo  ta  $}ooaL 

WUSaOfta  IlX.^Thc  UaElalegp  ay«dkaie  hif  hoi^hi  Ih*  frMcUic 
far  lh«  prw«Md  atoclrie  raUaay  ling  hetwaea  SsaatSM  and  Uaeala.  and 
the  Itaa  will  ha  Mil  ihla  ■■immt. 

SALBBOOiC  II.! — na  Sayhraalk  Eieetrie  U|hl.  Beat  «  Powar  Ct» 
paay  fa  eaaMBptelim  iNMtiiit  in  a  waMr  waiha  wMfn,  alM  a  htiaHiir 
aytMiii  thb  eraeeii.  R.  N.  Ctapcr  if  taaaaaer. 

LINCOLN'.  1I.L.  The  village  board  «f  iMisitot,  at  lit  rcpiilar  laaMhiy 

t  uning,  grantr<l  C  A.  Scult  a  franchise  to  exmd  what  la  haowit  a* 
!!'■  l-urtittrs'  Telrpbone  line  infn   the  •.■'lUtgr. 

I  ll.l.SllOkO.  ILL.  M  the  (  M  .  I  .  imr.;  ni^rt  riR  .  i  ( offeen.  a  ir,.year 
|i4niit  was  d^.*tt^M-t|  at  the  »Ame  «*c«ttcti  *iit*  iif  1  ^rr.TM  mg  lights 

from  the  Kdi^on  t  omjtany  of  Brooklyn  was  alio  ci  i i-i  !<.-':■  1 

UKBANA.  ILL.  Proposals  will  be  teccirnl  by  the  fniTerMtjr  of  llli 
noia  antil  la  a.  tn.  .March  $,  I«a6.  for  the  seaeral  COnlraet  work,  for  the 
hcatiat.  foe  the  plunibtng,  and  for  the  elects  work  of  tbe  auditorium  ■» 
he  ereeied  oa  the  jtraundf  of  the  aai»crfHy.  S*.  A.  Ballaiid.  Chairaiaa  of 
Conaalttec  oa  Soildingi  aad  Graondt. 

WINOSOk.  IU.-.T.  Liflor«e,  vf  Wbdaor.  wtltaa  (hat  be  pnpoan 
coDMitietfaiR  aa  cWeirie  li(ht  piaol  at  a  bObI  of  (yiODa. 

.M.TOS.  ILI. — The  Star  Telephone  Company,  of  I'pper  Alton,  and 
ihe  ftell  'leUphone  Company,  have  consolidated,  and  connection  bctwern 
llw  two  lin<.*  was  established  Febrttary  at  VppCT  Alton.  The  capital 
al'j<ck  of  th'  nrw  coricern  will  lie  increased  materially. 

RKDKIN,  IM>.-  Karl  Coble  n  intere»Ie>I  in  tlir  CTiwru<^t<  n  .  (  an 
electric  light  plaiiC 

SH£LBYVILL£,  INI).— A  coaspany  kas  been  orgamied  heit,  with  C. 
W.  Bomloa  u  ^retldeMl  and  J.  C.  Wnh,  aecMary,  ta  aaaMMCl  water 
aad  light  plant*. 


BlCnilONl),  IN'D.— C.  B.  Rogers,  superintendent  of  the  BaaieipBl  ele» 
trie  Bfht  and  power  plant,  writes  that  it  is    planned  lo  inatall  a  ysa'hw 

onll  ihl«  neason. 

MOROCCO,  IND. — VV.  li.  Uarpoie,  proprietor  of  thi:  Morocco  clectrk 
lillit  plaot.  capcela  aoea  ta  ptM  in  a  loo-fcw  gcnefalar  and  a  las-hp  Carllea 
cnfllne  and  to  rchnfld  tha  flMti 

WAKKKN.  I.VD.-Colinahue  HitMld  hat  ailttt  lor  «  fiaiiiMii  la  hf 

slall  a  telcpbouc  plant  in  lha  town  at  Wanait  Tha  lifiMhlie  ia  iir 
Ikftf  yti*  aad  lha  wiicf  arc  l»  ba  plaeed  in  a1lQ»  iriicreMr  pawiblc. 

BBAiCII,  IHD.-rrciMiM  McKiy,  of  Ihe  IndlaaRfdib  *  Ohto  VriUr 
Tiraettao  Caopaay.  hae  haan  ia  lha  dly  aaldat  prepiialiaiii  igr  the  aur> 
vcy  M  the  two  hrmch  Horn  wUch  the  cOoqHuy  ha*  decided  te  build. 

WVNNEVmOD,  im— 7.  O.  Strinilcy,  Viyor,  wrUe*  that  «he  dale  far 
the  opMilac  at  Ud*  for  the  cemlractlaa  *f  a  coaihined  tyueai  «f  water 
worb  cad  an  cheufe  Kghl  plaat  haa  heca  eidended  from  FChftttry  14 
i«  March  to. 

TEltRA  H.\l"TK.  INli.- The  Citinn-"  Independent  Telephone  Com- 
pany haa  brtn  re^irgnnire«l.  .A  bond  -.s-tiie  of  Si.ooo.ooo  was  ordered,  tbe 
first  Sioo.ono  of  whicli  ia  to  pay  for  tbe  W'r^t  Terrc  Haute  plant  taken 
over  recrntly  and  for  caler*ive  impTOveniet.ls. 

PRINCKTON.  INH  '■,  F.  Stevens,  who  has  been  f  t  i  wuv;  witN  il  r. 
Princeton  Indepcii;':  m:  1.  lr[-hane  Company  since  it  w:!!  Lrsin.rcJ.  hj-. 
Mild  his  iiiicti-»i  brrr  and  at  lliuleton  and  will  put  in  an  extentirc  tystcm 
thtooRb  the  cnamry  eut  of  tbb  ciiy»  with  llM  aenml  eMihaina  at  Oalf 
land  City.  A  ncsv  indcpcadtnt  tyUcai  ^1  •con  h*  iaaKM  at  B«iaf«iila 
and  tiicsc  llaa*  wM  he  conaaettd  trlili  that  city. 

FORT  GIBBON,  I.  Ti^SMii.  J.  Brawn,  W.  H.  Raitkrma  and  ether 
CWcif  caplliliM*  have  OMde  appliealiaa  for  an  daettle  power  and  Ittbt 
ftaitchtar  at  thi*  point. 

REmBECiC.  IA.— The  electric  llihl  ptaat  hcce  «**  recaaUy  dealroycd 
by  fab 

ESSEX,  IA.— 3h«  Elcctria  t  I'awer  Coiapaay  haa  decided  to  re- 

bsilM  ha  phut 

KEOKUK.  IA.— The  MMulppI  Villcy  Teiephanc  Caaipaay  (a  pUn- 
niag  la  nhaDd  it*  eaiirc  ayateak 

FXEMOHT,  lA^-^.  H.  Dunsmoro  aad  aihtr*  ha«B  pmbiiad  lha 

FarUfCa  ft  Trader*  Trieplmne  Company. 

CUNTO.V,  l.'\.    The  Iowa  Tclepbonr  Company  will  CPtd  an  OlChllltC 

building  here  and  a  ^yHvm  uf  underground  conduits. 

CRLSTON.  I.^. — Surveyors  in  the  employ  of  the  i'restoi-,  Winii  : -1  •. 
Ites  Moines   Klectrit   Railway  Company  ate  in   lite  city  in8kui|£    t  ^mtlv 
of  I  n.imUr  of  the  slieem  of  the  city,  . 

BURLINGTON,  L\. — Rxtensive  improvements  arc  planned  by  the  Mi»- 
Mwippi  Valley  Telephone  Company  of  this  city.  The  exchange  ia  to  be 
rrhuill   with   a  cap.icity   of   J, 000   telephones  and  the   wires   will  be  put 

ondcr  gioun.l. 

WAVEKLV.  IA. — The  ciceirk  Upht  coaimiitec  ia  considerinc  plana  for 
taalBlUns  a  la^hp  hoUar  and  a  as*^^  Cotliat  enpaM  in  the  amaiEipal 
lighting  plant.  Fkn  of  Ihe  oM  ilae*  will  b*  rthoilt  and  the  vMaa  ehai^d 
te  duce^hate  alternating  current. 

IOWA  FALLS.  IA.-^The  Iowa  Telephone  Company  it  coiwluctuig  an 
afgreadec  cawpiiph  in  lha  cMcaaiMi  at  Ita  haaiaea*  in  Ihia  pan  •! 
low*  tbh  wialaf.  Buriiainil  am  bains  pleDad  in  new  el|jc*  and  *a*a» 
aa  last  as  the  work  can  he  agBBBpHilwd, 

OSACK  CITY.  KAtt.— The  city  ia  figurbtp  on  intlalibii  a  |lS,eoa  doc- 
trie  light  plant. 

BELLEVILUE;  KAM^Thi*  city  ia  going  to  vate  on  bond*  tUl  fplfiw 
10  cataMish  in  eleclrie  V|h|  plant. 

CHANrTV:,  K.VN.— TM*  dty  l»  to  haw  a  street  railway  system.  R.  C. 
Kawlings  baa  accepted  tbe  city's  terms,  . 

CII.\P.M.\.\.  K.AN  ■  W.  J,  SchalTer  is  pnnr  '  '  "  install  an  electric 
light   plant  ill  Cbaptitan  in  connrction  with  bi^   null  :i,i;tnc«s. 

III'TCIIINSO.V.  KAN.— The  Hutchinson  Water,  Light  &  Gas  <  onipauy 
If  improving  its  electric  light  plant,  >peil<linc  about  {-5,000. 

HUTCHINSON,  KAN.— The  Hutchinson  Inlcrorbaa  Railrowi  Conipaily 
r^jx-cts  to  construct  about  eight  miles  of  tfocb  within  the  city,  which 

will  lie  cxtendct]  as  the  bustiiesft  ri-ituites. 

WICHITA,  kAN.— It  is  sai.l  II  ;■!  .h-.-  Wicfatia  RaiUoa.|  «  Light  Com- 
pany ba^  recently  purchasexl  a  t^trr  upon  wbtcb  an  electric  power 
plant   will   Itc  rri-ctfd  .it   an  estimated  cost   of  Sjoo.oo.!. 

COLL'.M  lU'S,  KAN.  It  i>  stated  here  that  Ihe  Mineral  Cities  Electric 
Railway  tomp,iny  will  Mail  iinMruclion  work  here  within  a  moolh  *•  • 
new  elc\uic  linr  to  I'm-burg  through  Mineral  and  Cltcrokee. 

S.M.IN.X,  K.\N.-  A  franchise  fol  an  elcvlrlc  street  railway  tyslem 
here  ha5  btco  given  lo  A.  Allnut,  of  I'neMo,  Col.,  who  M«ae  liow  ago 
asked  for  «  frmchiw  from  the  city  for  tbe  eontwacllon  of  an  electric 

slri-rt  railway. 

WICHITA.  K\N-  Ihe  l  iir.  I  I  I  .ir  .:  Company,  of  Wichita,  recently 
purchased  fur  ikv  I'nited  b«ah  \  Moor  C.inijiany,  also  of  Wichiu,  an  equip. 
nmt_  of  twmty  Allif  Oiafaner*  moior*  for  direct  driTuig  tb«  «nrlo«*  wood- 
worhhtg  mariiioM^ 
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lOLA,  KAN.— S«vtT»l  imprnvcmrai'i  ar*  Mas  aid*  on  lb*  fyMra  of 

the  Icita  Hnifrmd  Company  by  Lc«  >lai»eaKal«.  wbo  rrcrr.tly  auuraed 
charge  Rcnrral  luanagcr.  Thr  capacity  of  the  power  plant  i*  being  in> 
erfa»cri  by  lh<  addition  o(  n  T?iis<^»'!'  rnfti-r  .1>*r.'t  <"'^nn<Tlcd  to  a  j«o-kw 
WalVrr  iccnerator. 

I'lTTSBCKG,    KAN. — The  cxtciuion   i*{   Use  cicctric   railway   line  of 
the  Piltoburg  Railway  A  Ugfet  CMI|HU>y  L«  noo  practically  compleie<t  to 
Wdr  Our,  lo  milu  aouthmct  ol  Pilltburg.  «r»]        miles  bcyood  Qiicupce, 
fmnnB  Icmiaa*  pf  tbc  Km   A  fnrllicr  BdcBtiaa  laulk  fron  Weir 
Chy  «s  CotomliiM,  i|  aOot  diMiiit,  b  aum  bfiaf  kniilt  A  pomt  hooM  M 

oiiilM>n  .  itr   loo-kw  dircct-CHmnt  WWHf  If  Mot  ClMltd  It  SmMMM. 

U  \  I '  N  KuL'GF..  I.A.— W«ri(  1m  tqNM  Ml  ifet  cowmKitoa  •(  ib*  nc« 
tdeplwiM:  ixcbuicc  fw  this  cilj, 

RAYME,  LAi-^n*  T»«a  CwmcM  kt*  twHri  ta  mcimiA  ih*  tMlir 
«Mil^  el«ctria  Hfht  flMt  laA  tm^mt  ihc  i^wm      Sunk  RaraCk 

YARMOUTH,  HE.— Jafas  A.  J«Ma,  city  ca«lMMr  of  PonUnuL.  tarn 
compleieil  nnqr  •■■4  plaai  far  •  aauMelipg  lak  betirtaii  the  FarllnHl 
&  Yarmovdi  and  tb(  Parllmd  ft  BriM««4«k  Bkctrie  Ranwaya  ai  Var> 
moutb. 

CENTREVlt  :  1  ,  M)s— Ibc  tTi«tcTto«n  ticctric  Li«hi  Comiiany  b:is 
•ubmittctl  a  propoiiEiou  to  ntabtixb  an  electric  light  system  here. 

IIVATTSVILLE,  MD.— The  lloute  b««  patwd  the  b«II  authori/itif  ihU 
city  to  iaaue  $tXAOU  bondi  for  a  taunicipal  electric  licbt  plaitt.  An  elcc* 
lion  win  probaUy  he  itcU  in  March  or  April  to  volt;  on  ihe  tuune. 

I'lTTSHELD.  MASS.— The  Pillsfield  Street  Railway  Company  ha> 
just  signed  a  contract  for  a  new   power  house   to  cost  $ij;,or>o. 

T\VSTV,S.  MASS.— Aldermen  V,.:nt.  i  f  Wirr  T.  -.n  hai  had  »  von 
i.  Kii,.  -nil  E«t  Taunton  re«ldcni>  .n  rc:^!  !  iIt  i  i  <^i--aiv«  awiMMCtii 
tor       extension  of  the  electric  Iiebt  av*trni  ti.  -h^^i  vtllagT. 

MANSFIELD.  MASS. — The  tk;t-i<-  1  kIh  i<  mmisaionrra  ettimuic  that 
tb(  income  of  tt)o6  will  show  an  incrt^vfj  ut  o\rz  $i„ooo  m'er  l9o<;.  They 
reciHnnarnd  the   addition  ci   i   .i  n  Jtji    mr.   l.i   tt'-c   ;iii"^*i.f   etiitp  inr.- 

t.L'OLOW,  MASS. — John  Ileydt,  of  Indian  Orchard,  ha*  purchased  the 

Uacfia  mUl  ffofmt  «hkk  Jna  h«m  Ut*  tat  turn  Hai*,  U  li  •( 
the  hail  watar  pamta  (n  fUt  ikiaity  and  caa  hr  d«»«lo»«d  ta  (CMtMC 
alcctrMiy  CMiiili  *•  tunily  Ikr  taan*.  - 

EAST  BRIDCEWATER,  »A8a.-iA  CMWilMve  <.  as  Cppoialad  at  a 
cent  ointlaK  for  the  pttrpoM  al  laCUtic  inin  (be  fraanility  «f  the  town 
aecurinj;  better  street  lifhtfiay, 

WOBURN.  MASS.— The  Woburn  Board  of  I'oMir  WrrVs  has  Iveld  a 
conference  with  the  Edison  Company  in  relation  :o  a  [v.  'a  lighting  con* 
tract.  The  present  contract,  under  the  old  Woburn  coritii^iy,  is  linked  on 
mooaiiRht  schedule  of  about  r,5oo  hours,  at  $it,6io  per  y«ar.  The  new 
fofiB,  prcacntcd  under  a  Ave-ycar  contract,  ii  Mid  to  give  light  all  night 
cvacy  aiikt  M  itow  I>>*J  haun,  far  $t»lif  Kf  y<w.  Ifea  dty  haa  *• 

COtANIA.  laCH.— The  BabiMa*  Tckfihaw  CaawMiy  kaa  teiwMl 
Ita  capllal  Madi  froai  $t,«as  to  (lo^aaa  tfeit  ila  icapc  of  any  ha 
cularatd. 

BIG  RAPIDS.  MICH.— Tlie  coiumiiiec  on  street  lighting  h*>  been  in- 
structed (o  advertise  for  bids  on  street  liahlinie  for  another  term  of  three 
lo  Ave  years. 

FORT  BRADV  Mirn  Btd*  will  he  rccetvni  umil  March  >«  by  the 
Conatrndn.i:  n„.u;ri  Mvi^.  V.  S.  A.,  fw  dcctrical  ftitww  and  IMM- 

melera  in  certaiQ  buildinas  here. 

FREMONT.  MICH — Several  businrf*  men  have  organireri  j  .  niipjny 
to  secure  the  right  of  way  and  accomplish  other  preliminary  work  iwces- 
aary  to  secure  the  construction  of  an  electric  railway. 

MANTON.  Mint  ^The  Indepcndeni  Tclrrli.  Cmswity  fmoi  Sber- 
anan  ia  worhinir  iIjh*  *^i>  and  the  proiiicicr.,  hope  tt  "vrcurc  enough  aub- 

scribera  along  tl:r  r;i*(l  ti.  he-  »*tfe        t'^it  their  ,n.e  through   [ifxt  Jl'^iOf?. 

Iw^NSlNT'.  !l.--  r;-,r   Mlch:s.»'-   IVmcr  Coiijpinv  \k  rc[.or-.f..i  tc  Eiav? 

jHirchaaed  pru]ierly  on  Grand  St.  and  will  conMtuct  a  power  houae  which 
win  coitt  anih  tmijunt,  «b«m  taga^aaa..  W.  i,  ScbaM.  Cbkaa*.  IIU. 
It  awliiMr. 

MANCSUnrA,  MtCR,^1lic  Manedaia  Etoclric  1^  *  FDwcr  Cim. 
pMvf  MMttwlalM  dMiiihit  ii*  plam  n>  atsint  wlA  aUcraMiiii  smnwtt,  m 
wUcfc  caae  it  will  be  ia  iha  narbet  far  traaatecMfi,  tMtm,  aai  otber 
jtBCiiary  aviCviacnl;.  Fred  Widi  ia  awner  aad  aiattatat. 

ORAND  HAVEN,  MICH.  .V(rt<hanls  and  manufacturers  of  this  city 
arc  awaiting  with  rotsch  interest  the  decision  of  the  city  officiate  in  regard 
lo   fiirnislihiff  •"■■■*.f-f  from  the  niuiiicipaT   rlf^rfrfc  liifht  plant*    It  !• 

thou,flit  th;it  (.1^  "r.ii.'N;  ;t.-t»on  will  prolial>ly  ^'  Mkr  i.  m  the  liiiiiai*  jttig" 
nuich   us  there  is  conwdcraWe  tlctnand  for  the  scrtHT, 

MORKXCl.  MKU. — The  electric  light  plant  now  in  courte  of  cim 
ctraciiou  at  UoreiKt  will  be  ready  fur  operation  shortly.  The  cufitract  at 
Maranei  cafll  far  jj  arc  iilbtt  md  the  campany  will  have  potwcr  ier  be 
C««an  a,|aa  and  3,000  imiantleKnis.   They  will  probably  fomltb  Hgbl 

lor  LVMH  tad  Fayelle,  iwn  ir.iod  Mied  tnwnt  near  >lurenci,  bV  (MMdiBg 
tteir  wiraa  ta  tboae  t'l^^'c^-     'l^hr  la«i.n.iinrtt  town*  are  eager  te  enter 

into  a  contract  with  the  Ohio  N'alley  Company  i'n  tichlinr 

M.AMSTEE,  .MICH.  The  petition  ftl  William  r>o«glii«  for  permtiaion 
to  dam  the  Maniacc  River  near  Sherman.  Wexford  Connty,  has  been 
acted  ui»<>n  favorably  by  the  Board  of  .Suj^ervisors  of  that  county.  The 
UaniMce  Kivu  I'owrr  Company  Inu  been  «>iieai>iie>i  10  lake  over  the  righta 


tlvea  to  I>nialatb  bat  It  b  laad.  ibit  the  Biwblay  k  Danftat  Laabar 

Company  of  ihe  M.  il  N.  E.  Railroad  is  bacit  of  the  power  company. 
The  dam  will  be  about  4s  fret  high  and  will  raife  the  water  level  about 
JO  feet,  with  which  head  iooo  bp  can  be  obtained.  It  it  planned  to 
install  three  turbogenerators  of  1000  bp  cacb- 

I1F.TR0IT,  MK  H.— The  pri'»peei»  for  new  ronttruetlon  of  Inleriirhan 
lines  in  Micfo'K;<n  drrii^g  the  coming  year  are  better  than  ever  ln-turr. 
The  foUowlng  is  a  summary  of  iMojecta  for  which  plana  are  in  hand 
«o«r:  The  DMrail-Riy  Qiy  Traction  Compaay  has  cufflmenccd  walk  «■ 
lia  IfaM.  The  4aiand  RapUs  t  Ionia,  the  Grand  Rapids,  Bclding  ft  Oreea- 
villr  and  the  tanta  &  Owoasr,  lines  arc  part  of  the  interurhan  system 
which  sitOtweraOfs  John  T.  Rich  and  A.  T.  HIiss  and  thrir  associates 
plan  t-*  ronstruct.  The  Lansinjt Jackson  line  is  to  be  a  \>^rt  the  Mills- 
Elli'it:  M..:i.,  system,  for  whlcb  it  i?*  proposed  10  make  !..imjnk:  ihi-  crnter. 
Tbe  tuinie  company  is  planning  to  extend  its  line,  which  is  completed 
to  riae  Ljdie,  aattb  la  Ow  osso,  and  some  of  Iba  of  ariy  add  aibtr 

details  have  biea  ceiwlcltd  for  ibai  road.  Weft  froB  Lansing  la  Cra«d 
tedge  a  liae  ia  ^tejaated  by  the  Flan  Vawet  R  Heating  Company  oi 
iJUHinf .  The  conqiaiiy  bs  -  secarad  a  number  of  water-power  righia 
along  Crsnd  Rivet,  and  as  soon  »*  the  stations  ar"-  f  >iAlini.l..  .i  it  pro- 
poM-*  to  con!«truct  the  road.  The  Kalamazo^j.  I-Akc  Sti  jtc  .V  l.  tticitK<i 
Traction   i'ompany    has   purchased  of   the  Michigan   Central  tbe  stretch 

of  track  brtwern  Kalaniasoo  a»d  Hatawin  which  the  ficaai  road  abandoBcd 

when  it  aitaigblened  iu  main  Knc.  The  St.  Jae  River  Tractiea  Cooi- 
pany  pegpgin  to  aaoftmct  a  line  iram  St.  |eec|ih  to  DaanBiec,  and  baa 
made  iwKcadoa  lor  crocalno  oecr  the  Per*  Mamuellc.  ixair  St.  Jaarph, 

and  over  the  Big  Four  at  Ean  Claire  Th^  line  from  Bei't'>n  Hftrbor 
to  KiU-«  i*  one  that  the  Siiuth  Benii  Sou:h'-m  Michigan  Kij^^ay  i.fo- 
tH-ise^  to  build  as  Ihe  beginning  of  n  line  throtmh  lo  South  itena.  "Re- 
cmtly  there  have  been  articles  filed  by  a  company  known  as  the  Kala- 
niaaoo-South  Bend  Traction  Cotmpany,  but  nothing  is  known  as  yd  cms- 
cemlBB  to  piohh  The  Deuel^  Aan  Arbor  R  Toledo  Une  ii  eoo  ibal 
Jobs  O.  Zabd.  of  Veleiehara,  it  piaaatlnir.  fd  It  if  «aU  that  aaMe  •arii 
has  already  been  done.  The  line  from  Owoaao  to  Dunnd  is  ptaancd  as 
isn  extension  of  the  prrvnl  interurbsn  line  between  Owosso  and 
Corunna.  and  the  ci<mpany  has  secured  right  of  way  and  IrandiiMa  for  it, 

-'.ll'ltOS',  MI.  N  IMS  city  «oi>iMqd»tea  isaeinc  bonda  Ur  a  Rn- 
ntdfial  eke  trie  lightiof  flaal. 

BUFFALO,  HIRN.— The  nwrtlaa  of  ooMtnieilag  an  dectrie  Ugbl 
phM  b  under  ceaiideMllM  b«« 

KBNYON,  MINN.— It  hm  been  estiauted  ifatt  a  omalcifal  oledHe 

light  plant  could  be  eonsirurted  here  at  a  coal  of  |la,ooo. 

CROUK5TON,  MINN.— It  it  stated  that  bida  will  b«  nceivcd  luuU 
March  «  bgr  the  Bogrd  o<  Coanlir  Ctaauarioneia  for  ioaiallfaig  a  llgbllai 
fitoM  at  iRc  comly  JalL 

ST.  PAW,  HlMR-^Tbe  Northern  Betting  t  Electric  CtmUKh  MW> 
eresor  to  the  Nerthrrn  Haoufaciuring  Company,  has  applied  to  die  Ctly 

Council   ^ir    -    fT.lrK-I-,!  i^-  r:\\ci\<\^   Itu-  rn;i;r  iif>\ 

HASTINGS,  KTINN'.-  The  City  Council  bat  adapted  a  resolution, 
praoMbti  lor  tbe  iotic  of  licbooo  bead*  for  woler  emba  and  UlMaff 
Heat,  to  be  MlbagSiKd  to  ibe  eolera  at  the  cotabw  dlicliiii. 

MINNEAPOT.I-^.  MINN.— The  Northern  Manufacturing  Company,  of 
St.  Paul,  which  lias  entered  the  Keld  as  a  puhHc  etectric  lighting  and 
bealias  concern,  filvi»  an  amendiaent  |»day  to  iti  arliclea  of  lacatyanttoil. 
Tlw  aaaM  is  changed  to  the  Northcnt  HeaHaa  R  Electric  Caafany,  and 
Ibe  eaidlal  ilodi  ia  la  en  Mod  to  iMOOhOOOi 

ST.  perCR.  HWN.-Oiidali  of  fbc  Cauoaa  Valley  Trii*feaM  Coa* 

liany  are  planttiTTif  cvrt-n^H-r  improvements  to  be  made  oa  tbdr  syateiti 
tbe  coming  u  ni.n.T  lliry  have  placed  en  order  for  t4.ooo  worth 
of  material  to  be  used  in  building  extensions  and  will  expend  Urge  tarns 
in  remodeling  several  of  their  rxchaoges, 

f'T.  PM'f  .  MIN'N'  Ttic  P(.  Pail]  Cm  I.igkt  CnTOpanv.  which  reecntlr 
.lulhonrrd  an  iiicrr:i,o  <i[  $  f ,  h.->.'i<m>  mi  -.Ih  i;»p.t;tl  anvlc.  will  I'.i.t  the 

full  amount  in  improvements  right  away,  but  it  is  expected  that  within 
one  ar  two  foin  t(eo.ooo  will  be  inetoled.  A  latie  oddWaB  te  the 
cleelric  light  plant  aa  Hill  Street  haa  beea  decided  upoa.  The  bolldtag 

for  this  was  commenced  last  year.  A  isoo-kw  turbogenerator  set  and 
four  boilers  of  a, too  hp  will  be  installed,  with  modern  macUnery  for 
*iloking  and  handling  coal.  The  new  Hill  ^•trr^  generators  wiU  fur- 
niah    alternating    current.     The    Ced.ir    Strf«i  hiuse    will  oe 

cqaiyfKd  with  a  new  jao-kw  amtor  grnetaior  «i  for  diroct  earmt. 

eabm  wRt  ba  ran.  oad  rtoal  a  aiHe  of  aow  taadiack  latiaela  wiR  b« 

pieleeted, 

ARERdEeM.  MISS.— AddhiiMl  waitr  aad  eleettk  Hfhi  boo*  ta  ifea 
aaaeaai  af  iMboeo  baee  been  agML 
ABERIHEEN.  ItlSg..  wUI  faM«  ■  aJOibw  ARiaCbalMB  eHMraalar, 

.(-phase.  64-cyeles,  and  a  dodw  aiacbiae  ol  Ibo  ombc  demlubwi  «Kfb  betted 
exciters  and  swiichboiid  ooBirlele,  ttuMit  pnfi^iaod  fraoi  Ibe  Allil' 

Chalnier«  Company. 

HATlIKSBrRH  MISS.— The  Home  Telephone  Company,  of  Odean 
which  already  I  .i-  1  fr;>:ichi9e  for  a  system  here,  ia  pcrfeetiii(  plana  for 
the  consiruc1it.11      iii^  <.>t,t«n  al  eiMc;  A  tcree  af  warlniifa  aad  cn^ 

livers  will  fcoofi  \k  mi  w.irlc 

ANACONDA.  Mos  I    v.   II.  Reber  fau  HMideaed  tbe  CHy  CeaacR  for 

8  fraiKbtse  for  an  electric  light  ylaat, 
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BUTTE,  MONT.— \V.  II.  Rcbcr  bai  aikcd  tlx  city  to  (nnt  a  f>ao- 
chiM  far  »o  (icetrie,  Itnt  nut  pe««r  staaL 

BtrrrE.  UONT.— Ai  •  ipccbl  meeliiw  »r  UmiMUen  ft  1^  lotM 
Elecirie  Cotnpiny,  tbe  j>ror(wili«a  to  lacrciM  the  itock  of  lb*  CoafMr 
from  Sa.ooo.oiH  to  |$,fMo,eDO  wi«  carried.  Of  thU  new  <i|illllt  mIjt 
ti.ooo.ooo  will  he  iMurd  »l  oner,  iHr  Wsncr  hfinu  lir'ii  In  rettTT** 

CLINTON.  MO.— This  I-.,-  v,  ltd  n>  Usur  \-^md--  i.i  tiM  aoMWIt  «f 
$l^io.oof»,,   to   ron?ifr»jrt    niur-K"i;Ml    liirlit    an4   water  plaota. 

.\K'.V  M.XUKUj,  mo  II  r.  Day.  cwDcr  of  the  New  Uwtrid  tiifet. 
be^t  and  p^wrr  p]ar.c.  ex^tM  iotm  mfttll  ■  complete  •tewB-bcatinir  Vf*' 
Irti:.  ii'.cUiij m  a  too  bp  boiler,  heater,  puflop,  pipt  Hoe,  utetm  V*t- 

HICIILAND,  MO.— TIm  iowo  of  BighUod,  wbidi  ra  thwily  f>  hi^r  t 
nilraad,  a  ifar  la  fat  nai  bm*  ika  Giaad  Mand  laad  at  SM«t  w  that  plwc 
tM  abo  iiwiMd  •  frtWi*  »  a  Ckktg*  am  M  MM  and  agataie  aa 
•iMtrk  Ufkt  plot  bm, 

ST.  MOTS.  MO— A  Urn  teMfy  fauMbic  U  t«  be  mcM  b«r*  fer 

llie  Cram  Writjnff  Machine  Company.  The  building  wilt  ka  AtnUfUf 
equipped  with  cleciric  power.  The  company  i«  at  present  located  at  tVf 
WiUmt  Street,  and   A.  G.  Mrlrr  ia  grncrat  manager. 

.vpRINr.l'IF.I.U,  MO— T**  Springfield  Traction  Company  ha*  been  re- 
teiitly  Aoqtiirrd  by  Ea»trra  iolerrala.  The  present  managcnirnt  will  COtv- 
Ein.i^  to  operate  tbe  nystrm  until  early  in  the  ipring.  mbrn  the  ntm  aaa^ 
pany  will  aanunie  control  and  make  several  Iroprovementa. 

BOONVII.I.K.  MO  — T>o  ruiiio  have  been  tiiggcalcd  far  liUerarbaa 
llnra  ia  tbia  acctioa  of  the  Slate  of  Uiaaoori.  One  ntna  it«a  Lmfta 
an  ihc  Minaari  Sim,  caoacetMig  tbcn  Iba  rinr  reaK  a(  the  MU> 
aottrl  hcttc  *ifl  iftjr  adha  t»  Stdatia.  Th*  ailiar  roata  to  ftain  Boon- 
yjltc.  where  the  two  railroadi  mentioned  rrtyin,  aoathcaat  to  California 
In  Moniteau  County  on  ilie  main  linr  of  li;c  Pacific  ilienc*  »outh 

to  Eldon^  interi*cti»ff  the  east  and  weat  KocV  island  road,  a  distatsce  of 
abr  jt   f:iXy  nii]rt      Prrcy  W.  Johnun.  of  Boonville,  niiy   hr  .idrlrp«eil. 

LEXINGTON.  N.  C— The  «o»n  haa  placed  an  order  for  about  »j.ooo 
worth  of  new  electrical  niachinrry  to  ba  lMlg]|*i  bi  Iba  dlT  alailrii 
light  pUat,  iadnding  a  lookw  Bcncnlar. 

LINOOLN.  Nn.^Thl  CMa^  SIMM  Kailway  Coairany  «ai  b^  tta 
vork  of  butldiBV  a  Mratt  car  tm  im  fbe  fpring. 

TECCMSEH,  Sat^-Vhtn  i»  *amt  latk  ben  af  ooaalniclfav  an  alee- 
trie  Ugbl  plant. 

TAILB  MCK,  NEBwTbii  mtr  n  t»  baec  an  ebeufe  Ufbt  plait  ia 
iba  Mir  faiarc  J.  tL  9mm  aid  alb«»  ai*  hwirtatid. 

CWaOM,  mB.-^Hm  Vtnw  Catmcit  baa  paatad  J,  H.  Divia  ft  Sm  a 
Hwtbhi  fir  tba  nuimimibw  aad  aiabiMiiaacc  al  aa  daairic  l^t  aad 
patMr  |dgflil» 

MMKOmux,       J.^Tba  BnaebvlOa  lliatrie  Ftwar.  Watat  ft 

ta  ba*a  decided  n  d^end  abaat  f ijiaea  ba  iMpiaiiyiiiiH. 

LAOOmA.  IT.  B^lf r.  H.  B.  Ratl^  at  JPra*tdMce;  II.  1.,  «ne  a<  «be 
laiaagMa  and  «wncn  el  die  laeoola  Bledrie  liibt  Coopaay,  raeealljr 

Mated  that  tbe  coniptinr  i«  now  telling  power  practically  up  to  the  full 
capacity  of  ita  water  puwrr  at  l.akcport  and  the  250  horacpower  additional 

of  the  big  cr-jdp  prtro'rtini  t-r^tnr  ?i!  tht  tit:-»rr  iijTiijn.  ThfTf  'a  a  de- 
mand  for  mi''tr   [.i:^rT.   .iritj    r^ir  li r opines   to   siifji^y   the  dpinand 

by  inalalUng  ai  soon  aa  posMblr .  aootfarr  jjo-horaepower  engine,  whl^ 
baa  alrcadr  been  arderid,  aad  wlU  ba  delivered  abanf  Jalr  M  and  pal  in 
opciallaa  In  Metaa  br  Ac  aaawier  tarinoa  «ben  Iba  Mae  ea  tbt  fltraM 

railway  ia  tbe  hcavieal.  Tbe  company  is  alto  lo  enlarge  ita  power  station 
at  Lakeport  to  accommodate  thia  new  engiae  aad  others  which  may  be 
added  later,  and  will  enlarge  the  bwldiac  ia  ga  10  (amilb  noai  (or  two 
more  eitginn  in  addition  to  tbe  one  wbhb  li  !•  ba  iaalAlM  nan 

SASKATOON,  N  \V  TER  A  f>ropo«illaa  ^  baMI  iabMlllad  U 
Town  Council,  by  Jnhn  \V,U>-,  ,.1  Nrw  York.  N.  to  IIMiailBH  ggl 
electric  light  and  t^j«tr  plant  at  Saskatonn- 

AMITVVILLE.  \  -It  ,1.,:.  1  ih..t  tin-  I-  mk  ..l.uid  RailruaJ  will 
•OOU  apply  for  a  inrch.n    h'.rr  •:,!  lljr  <-i;ri  ?  I  r  ui;t;.>r  of  an  clectrk  ni|W*r. 

ELMIKA,  N,  V — Mmir..  ^  o.rmi^:  &  W'Mvrrly  Street  Car  Cvnipaair  bag 
been  granted  ■  fnncbiM  lor  an  electric  railway. 

NEW  YOKK.  K.  V*— Tbe  renntyWanla  Railroad  Company  is  to  biiilj 
•  laiac  dCBtiia  pemr  ttatkm  on  the  aoutb  aide  of  Thiny  firsi  btiret,  be- 

tnaen  £«f«Mb  aad  Eiibtb  ATcnuei. 

UKKFOXT,  N.  Y.— Tbe  Lockport  Caa  ft  Electric  Ught  Company  bat 
pailtfained  Im  a  (raaddia  to  eaaHniGt  a  igiooo^te  ttanaailaBon  line 
araimd  lb*  mateni  pan  o(  ibc  city,  (•  farelih  po««r  in  BaM  Lodipnrt, 

CHATKAOCAY,  M.  Y.^7ba  ChiaM  hwgr  CMopiaip  wIR  cMcad  it*  line 
M  Miiaac  ibia  ipriaff.  nhtra  It  baa  netnilr  annnd  aaMaHa  far  »3  hp. 
W.  T.  TbeycT.  lauafcr. 

ALBANY,  N.  v.— Tbe  iacal  irfciibaaa  aoaamaicg  art  pbHHilw  aatlaaa 

extrniiona  to  their  syMrms.     Ttir   TIonM  Tflcfbana  hgg  {ggl 

doted  a  deal  whereby  It  secures  tbe  line  from  ]lg*(iia  to  Cut|iailHi  Ca 
the  east  and  »r*i  to  Indian  Fwlds. 

DESPATCII.  N.  v.— The  mill  and  buildingowned  by  Ibc  Monroe  Heat 
ft  Lieht  Company,  I'^.r^.trd  f-'Mt  tnilrt  north  of  this  vijlofep  Wla  dCtlTopcd 

by  lire  a  sttort  tioi.-         I  ic       i»  ovrr  s^.ooo.  The  fatdldtaf  mtatalaid 

an  rapetrive  ^lynaujo,  v.l,,.U  lijj  not  yet  been  use-d. 

COHOLS.  N.  Y.— At  tbe  meetind  of  tljr  Common  Council  recently  the 
Hudusi  Hivcr  Power  Couipauy  askid  fur  a  fiaocbiaa  to  inatall  It*  wiro 
aad  BOlet  hi  lllc  dly  for  die  piirpoer  of  furaiibinp  power  to  awnnfulailia. 
•bltli  wat  referreif  in  the  Laiap  and  ISaa  CamniNea. 


SYlUCUSe,  N.  V.~aiief  En^neer  B.  C  Wglvatta^  of  (be  Central 

New  York  Telephone  &  Telegraph  Company,  ia  auking  up  a  list  of  tbe 
material  and  supplies  needed  in  the  aubnay  which  the  company  will  make 
in  thi*  rily  In  the  aprinf,  »iiii'tinf  the  -(.tiri  jnst  a.»  totm  ,i<  it  i-  f'ost  is 
out  of  the  ground.    Order*  v,il,       ^il^cfd  in  '--tr  nfir  fLt-.ite. 

NSW   YOilK,  N.  Y.— Bid*  will  be  received  until   March  1*  at  the 

tva  hirfeo  elteiaatma  and  iccaiierlca  far  ibc  Itaep  Yaid,  Now  Varb,  aa 

per  specification  at  an  eatimated  COM  of  ^jo.ooo;  also  until  March 

ji,  for  furniahing  boiler*,  stokers,  engines,  motors,  smokestack,  etc.,  for 
the  power  pianl  for  Iba  Kaw  Yoiii  Havy  Yard,  a*  per  apedfieatiaB  tela, 
■t  an  tijlinnil  aaat  ai  ttMiaaa. 

LOCKPORT.  y.  v.-  -Tbe  demand  for  power  from  the  Ninenr*.  f.^1(i>ori 
It  Ontario  Power  Company  has  decided  the  copjir  i-  y  i'^  ci  imruci  ju  jthrr 
line  from  Rochester  info  Syracuse.  Corps  of  engineer*  are  at  work  00 
the  survey.  This  will  he  the  third  tiansmiaaion  line  erected  by  Iba  gain* 
pany  between  Rocketwr  aiid  Sytacuar.  'l,.c  coaauuction  of  the  Una  «HU 
be  bcson  in  tbe  apinfr  Tba  eaopany  baa  gniOif  eantraet  to  deliver 
power  «a  ibe  Syncaia  Rapid  Ttrnalt  Gaaqmay.  opcratta«  ilie  trollty  IImb 
in  Syracuse.  That  contract  call*  for  a  current  of  from  n.ooo  to  jo.ooo 
horse-power,  practically  the  capacity  of  one  lioe.  Aa  o:ic  ;nr  7.111  stop  for 
the  hei-ig        Rwhri^trf  inA  the  contTort  with  the    Syracuse  trolley 

ctJDiiJji  y  -M,:  cjf,  I.T  tl'.r  •-.iiia  Hly  o!  ll-.i-  oilier.  ll;e  iiiini^.luie  coDstrue- 
tion  of  at  least  a  third  line  is  required.  At  tbe  aame  time  It  ia  desirable 
tbat  a  (earib  lin^he  (J»M  batwacn  RocbMr  and  Syiacuae  be  faaiK, 
Tbit  ia  iba  aa*  lor  wMcb  tba  «wv9i  ara  abaal  la  ba  baiaik 

OCDIMSBUnC.  M.  y.F-Tbc  Manbora  Paper  CbMpany,  vbicb  tm 
Ita  pole  Hoe  fraa  Saanigwa  Pliil*  to  tUa  diy  camplawd,  baa  baea  BHUac 
erranpejwnti  thrmifh  fhf-  OH^nsbtjrg  Power  A  light  Company  10  s*i|v- 
f'-T  <-1<v1;k  i.jwrr  ti  I'rrsti.tf  >rij  Biofkvllle.  Can.  The  proposiiim  met 
with  approval  by  thr  Canadian  towns,  but  since  it  was  made  un«ritpectrd 
cor.ipetitioM  tai  .iir.mnl  :r<.elf.  The  large  and  valuable  water  power  at 
Waddington  haa  always  attracted  tbe  aitesiloo  of  capital  <ad  would  prob- 
ably baec  been  dawiapad  yeait  apo  had  not  <ba  bmb— nib  plaal  al  IfaftaB* 
barn  auncd.  Raeenily,  bawcecr,  A.  J.  Lifln,  a  leaUaat  vf  Marrlibarf, 
Oltt.,  opposite  Waddington.  brcaroc  Ibc  owner  of  tbe  Waddington  power 
and  ha*  already  quietly  invested  a  Urge  amount  of  snoney  for  the  devcl> 
Opvent  of  thl*  fcwtr  for  The  pt:rr--i>*e  of  gei!-erating  electric  power.  Thi* 
new  cmnpany  has  laid  bcfcre  the  cotinci'.*  cf  tiruclcvillc  and  l'-':«COtl  prop- 
ceition*  for  cheap  dectric  power,  and  it  la  claimed  will  also  enter  Into 
oaoiptdlitB  wilb  tba  Mactbtm  Company  im  (bit  aily.  Tba  WaddinfUnt 
itant  baa  Iba  adiami«e  af  bd^  «atb  daoK  ta  lb*  dip  tban  dM  adiaia. 

BSBRIHG,  OmO<— Tbe  daeiiie  li^  piMt  wlii  ba  Npabed  and 

YODMGSTOWN.  OHia— Tbe  wnrb  af  anIeBdIag  dn  Una  al  ifta 
Yonintlaain  ft  8oiilb«m  Bgliway  Ctaipany  wW  ba  Haund  Map  ts. 

CANAL  DOVER,  OHIOi— Fka  b  aaH  to  bg«e  deglrayed  Ac  baraa 
aad  giib«alion  al  Ihc  Ouitan  ft  Mew  PhBaddphli  Battway  Ctopaay. 

CAMBRmCC  OH10b~41«faert  O.  Ibibat,  «ba  bia  batn  liiMtatiad 
In  triction  boildinr  ■■  thlg  AArwt.  io  ptowdnr  an  deetrla  railway  In 
Wyoming. 

ZANESVILLE.  OlllO.—CnI.  A.  IL  Boone  claims  to  have  arranged  with 
John  Bane,  of  Detroit,  lo  finance  the  proposed  roa^l  frnm  /.i-i^-^l*',-  to 
Parkersburg. 

DAYTON.  OHIO.-  The  Dayton  &  Xcnia  Tractiuu  Compaoy  i»  fignrlng 
on  building  a  line  eilhir  to  Wihainglon  or  M  WaAti^taa  C.  H,:  pMK 

nibly  to  both  places. 

COLUMBUS,  OHIO— An  ordinance  has  been  prepared  a^ikirc  (or  a 
bond  iastie  of  $140,000.  to  be  uactl  ia  improving  and  rnUiAiUji  lit-  city 
elcctHe  lipbt  plant. 

CtNCINNATT,  OKIO.— Tbe  Clneinnid.  Cceeictown  &  Portunouth  Rail- 
way  Company  will  shortly  place  a  contiact  for  the  eatcnsion  of  i'«  r'>id  frog* 
Russellvilte  to  Wes:  I'nion. 

CEMNA,  OHIO  Thr  Mnm-ic  &  Portlanii  Tractioa  Coaipany  baa  ar 
Hied  lor  a  i,  ■,  r\::r  r.,  i  r],„;,    Tlic  liiw  wlB  be  ia  the  direct  loote  itaaa 

Toledo  ADd  L.livtiland  to  lndianapolT«. 

CANl'lN',  'illlO.— The  Canton-  ^•■^  T  !■:  ,iU  o  1  .  nr. 1,1s  ^  pUnnins  ID 
erect  a  new  car  bam  and  sub  station  at  CaJia^  D-uvcr  to  rrptaci^  tlK  build- 
ings destroyed  by  lire  a  'hort  linie  ago. 

YOl'NGSTOWN,  OHIO.-  The  Youngstown  &  Ohio  Kircr  Elc«trie 
Railway  Company  I*  pcojaadBf  in  electric  Hue  from  Yeasnytown  aangp 
Mahoninc  and  Calmnbfana  Cntintiia  w  Eatt  Uvaipaal. 

COlMUaVS,  O.— Tbe  Bcaer  Baphilm  Canatnietign  Ccmpeny,  CohHa* 
boi.  A.  big  parcbiiod  at  oew  AB[»anlm«rt,  ago.Milt  anlofa  fbr  imtal* 
iMloo  In  Ike  Marrin  Waod  Worttiag  Company's  plant  at  Calumb\ts. 

t  LEVELANDl,  OBIO.— Tbe  purcbur  of  the  Detroit.  Toledo  ft  .Monro* 
ShiTt  Unc  by  tba  DMlolt  United  Rgilwgy  iadicaMa  that  an  cfiort  srllt 
be  made  to  develop  a  tkMnph  Mrriee  on  iba  tiaedaa  Ibiaa  fraa  C1<M» 
land  to  Detfoii- 

.MARION,  on  H  i  r>,f  rr,:i:oiS  i^,  11.  1,1  A  , ,r.  A  Marion  Railway  Com- 
pany has  applied  for  a  franchise  to  enable  It  to  iMtiid  three  aiidilioiul 
milri  of  city  line  in  Marian.  It  ii  ataiad  that  WOric  en  IbO  mttoalon  t» 
Bucyia*  if  to  Marl  at  once. 

TOLEDO,  OBia-a.  C.  atabi.  Of  BcUemc  has  been  drnted  prctidaat 
of  die  Taladiiw  Aan  Aibar  ft  DMralt  RaUway.  lie  laad.  which  is  portly 
completed,  haa  been  lied  ap  la  Hm  nanll  af  gahi.  Tafada  aMabbaMata 
now  have  control  af  Iba  cntttpeita  and  It  i«  bdiencd  that  Iba  Hag  mta  ba 
eosnplfted  thb  yoir. 

CLEVBLAMD,  O.— Tbo  lowegt  Ud  aptiMd  ea  Febmacy  at  far  tlenlciaal' 
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netM  far  tbt  Smith  9nMt»  mmk 

mlttti  by  the  Jkndu  El«etria  CmpMtr  tat  t4.Jto..  Tfea 
CoroiMDr  sabmittnl  the  lomal  Wd  fcr  4e  IW>*hV        Wer  vhni  far 
the  city  hall,  it  t5.J07. 

LORRAIN.  OUIO.— The  »aiiuL  .ihhl  .k  if  ilw-  Blutk  River  Telephone 
Compuiy  wan  held  rrernily.  ut  whicii  umc  it  wu  decided  to  eziend  the 
HlWl  le  thr  eatt,  weu  and  smith  of  the  city.  The  laperinlendcnt  nf 
CMlMrutlion  will  prepare  an  ritimale  of  the  to*t  of  (b<  laiprOTCment  and 
^eCnile  idioa  miU  ht  taken  at  a  •ab«r<in«n(  mceiinK. 

IKfnWSON,  ORlO^At  the  oMtUnc  ei  the  Cuunty  Cooiuluiaoen 
••ccMir  tb*  plMM  far  jutalUii*  an  ckttric  li|Mnf  ylaiH  H  Ihe  coMlr 
•Mck  bu  beta  prepiMd  uain   the  dbactiaw  cf  tb«  «aw 
and  hiCittu7  dirccivfa,  *«re  apprwcd      bat|i  bowda  and  ibc 
10  admttac  lar  Uda  (ar  Ibc  cambwliaa  »r  (he 


CAUON,  OHIO.  -S.  N.  Blake  o(  Providence.  R.  1.,  bu  been  In  fOVB 
with  plana  for  the  pffwcr  i>Ian»  of  the  CmwfcirJ  Uaa  k  Electric  '  '•i^m'^r- 
Th«  building  will  be  locitc  1  mnli  vt  il.r  i  ,rcr  Worki  building  ar.  J  n:..f 
the  WetalOfie  Creek.  Tbe  •!»  will  be  6dx;}  ft.  TIk  baiMios  will  be 
f  Mlad  M  bridi  and  «Umv  Tb*  •ontracl  «iUI  ba  awaHad 
Ibt  oMM  ihirtr  drnjn. 
TOLEDO.  OHIO— Tl>r  Toirdu  Ci..  Electric  4  Heating  Coaipany  will 
be  a  Udder  for  the  oorinrt  nD,>  h,  i.J  Sy  !)ie  Toledo  Railway  A  U(bl 
Ceoifiany  with  thts  ci-c-  Il.r  t.in;i.iit  Ut.con  fily  1  Toledo 
Kailways  &  I.lglit  <  'ini;ijry  c-Tpil<:s  or.  Ismi-.ry  i,  icu-.  If  the  company 
19  *ttc;;^«*fui  m  acs-urisig  tfet^  c£»t)lr»«:t.  a  large  amount  uf  money  will 
be  expended  in  iiuprovenwnta  during  tlie  neat  ten  niontliH 

ENTERPKISK.  ORE. — Tlic  Knferi»ri«e  FUpcifir  l.l-eht  Ownifsny  will  ex- 
tend itx  cireutta  abiyut  three  miles  m  lUr  frprjuit,    K   J.  Kcrsythe.  i^i.n'iager. 

MILTON,  ORE. — Thomaa  Taylor,  tupennteodent  al  the  city  electric  tight 
Hanv  «itta»  thai  (ha  aotharilie*  arc  abaM  ta  iacreaae  the  edacity  of  tbt 
plant  hr  Iba  addition  of  a  <•  ar  •a***,  ifau^a-fhaat;  las-oda  Ganw'al 
Slcctric  generator  and  a  jo-kw  iraailaraicr  in  Ofdcr  M  »N*ld*  lar  a  day 
pmrer  aervice. 

.■\SIII.ANTi,  ORF  -The  city  has  closed  i  deal  with  Ihe  Aahland  Klcc 
tilc  Power  Si  l,iKht  I  jmpany  whereby  it  ptiicliaMd  from  the  company  all 
Ha  waur  and  property  righte  in  Aihlaad  Creek  and  cmlncta  for  itre 
XaanT  Hibting  for  tio.ooo.  The  IFMam  win  be  gTMIIr  topwvad  aad 
oxiafldcti  at  a  coat  of  )4.doo. 

TOl  Ff'O.  OKK  — Ihe  City  Recorder  writea  that  there  i-  i  m  il  open- 
ing here  for  the  ealabUalliacnt  of  an  etrciric  light  plant.  It  is  stated  that 
Ins  do  ta  loa  h9  nay  ba  developed  at  a  point  about  S  ailca  diatant. 
Than  aac  |br*a  othar  )«*■■  alon«  the  bay.  which  lainlit  be  ttualahcd 
nHh  dcalric  powar  ftaai  iha  aaaw  iifant. 

LA  CRANDB,  ORE.— Tb*  Graad  Aonda  Slstrir  Cmpaiqr  <•  auliug 
plana  for  the  iiulallation  of  a  pwipInK  flHI  nf  aa* 
Craod  Ronde  River  near  Imblcr.  Thia  piapaallian  b  mder 
by  thr  rtrctiji:  C'jniri.niy  .-nd  thv  'Uffar  e»H»panv,  which  ha*  a  UrRr  tf?e- 
BRC   at    licet    l-ind.     li   'm..!    ■.i.-:uiily       I        Vf-'j'-'-t   «ill         r^.rrK.L  t:ir...'jn!i 

if  the  two  ct»inpati»cs  come  to  an  agreement.  The  rlcctttc  coHipuny  haa 
given  orders  for  material  (or  tbe  extenwon  of  a  power  line  from  La 
Oeaadc  to  Inihkr.  The  coat  of  a  line  for  the  trammiwon  of  the  amount 
tt  t»im  daairad  ia  ahowt  |i,*«a  a  aiib  At  ibia  lata  lha  ImUar  ytotael 
wm  inoalv*  Iba  apendiluic  of  liajoa*. 

fOlKT  MAUON,  PA.— Tb*  Bdl  Taltfiban*  Canpany  win  atiaHWi 
•a  aaabaat*  In  Qit  plaoc  in  the  naar  faimra. 

ALLEKTOWM.  FA.— Tb*  Alkoiim  KolliaK  UUIa  voscMir  ftttdiaicd 
through  th«  FbiMclpUa  otlc«  «r  (ht  AlHt^haimcn  Copipuir  Mnc* 
lodnctioa  nseloia,  ja*  vaUt. 

WASHINGTON,  PA<— The  Pittsburg  Railway  Company  hai  coeupleted 
■he  pneliaiiiurir  amqiMnla  (or  baihUac  the  Caatle 
barf  Read,  wbicb  wIU  ba  the  aaaaat  af  aaanactl^ 
burg  lijr  troltey. 

NEW  CASTLE,  PA. — Sharon  Councils  have  («i»»r<l  a  riyear  franchise 
ordinance,  gtaniing  10  Ihe  ShenangO'MHllaod  Street  Railway  Cnaipaiiy 

tbe  right  to  conotriKi  and  «tlM*in  an  fkctric  atrcct  rallwar  gyiMn  ht 

that  borough. 

READIXG,  PA.    C  C  Long,  of  Reading.  Chief  Engioeri     I  t'  r  [  -^.i 
Tractioa  Company,  write*  thtl  plans  and  specifications  hive  not  yet  been 
and  nothing  definitely  determined  with  regard  to  CO nalr acting 
'  plant  o(  tbe  Itcodlnt  Cower  Compaey. 

SUNVUSy,  TAfM  Iba  aaaaai  aaHia*  of  ffaa  lliddiacTtdi  IDae- 
Irie  Coatpaay,  Waldo  Sbtaoian  wa«  tieiitad  atqwrinmidenl  of  eonalnietien, 

The  turbinu  and  electrical  e<|«lpment  for  th*  wUCT  power  plant  aouth  of 
Selinagrove  have  lieen  ordered.  A  sub-slaltan  will  he  erected  in  Sunbtiry. 
The  pole  line  from  Northumberland  to  Selini^grovc  will  be  built  ai>  soon 
aa  tbe  weather  perniilt, 

PHILADF.I.S'HIA,  P.^  — !)  H  reported  that  a  new  electric  Iri.llry  road 
will  be  huilt  l.Y  tin  l  :c  ^it  it  Sh  ii:  Line  Railroad  connectiiut  Ihe  Frankford 
Avenue  Ekcrated  Road  of  the  Pbiladtlpbia  K*|iid  Ttantil  •.yslem  with 
Tieaian  «i%  tfea  lUlidaipUa,  BrianI  *  Tianiaa  Straet  Railway  Conpany. 
Aa  av««Mnt  far  Ac  b|gnlMiB|e  «f  iraVe  ha«  b<««  Made  wbicb  wtU 
*"dbla  paiiinnii  ta  tUe  ftaa  did  and  Marbti  Stiw  via  the  aabway  ta 
TMUan  niibanl  abinnc  af  cati. 


VOWTB  KINCSTOWH,  R.  I.— That*  aatai*  to  be  Httto 

the  town  will  in  Ihe  near  future  have  a  water  and  sewerage  syMem 
installed,  aa  Ihe  Wickford  Light  k  Water  Campany  haa.  it  it  understood, 
ms'i^  »  ^ontFici  wilh  F.  T.  Shaw  iit^tatl  the  «yateni  and  work  ia 
i\pi-t^c:l  n  ".utin  iTi  the  .iuly  ?L'ri"(!  Plan»  are  also  under  way  by 
ihis  fcam«r  cam^aay  to  exicr.>tl  iis  ckct.n^c  lightine  syatem  to  the  several 
villagca  in  thH  vicinity. 

KjNGSTREE,  S.  C.—J.  C  McCutcken,  Ciiy  Clerk,  writes  that  a  com* 
•ntir-.  ineltidfav  John  A.  itfaUay.  Cbaak  W.  Stall  and  otbcia  are  ai*^ 
llatlaf  «]lb  partita  lotUnv  ta  (be  oatiatiutiiaii  a(  aa  ckctrle  liiAl  plani; 

ANDERSON".  S.  C— The  .Savannah  River  Pi  »ei  Cnrnv^nT  >'n-  awarded 
the  contract  for  the  construction  of  Its  big  ilani  Hen  .;  the  ^:^annah 
River  at  Gregg  ShoaU.  Under  ita  terms  the  work  ia  to  be  completed  by  Iba 
1st  of  next  October,  in  which  event  Ihe  plant  will  be  in  operalian  by  Iba 
end  of  the  yea:.    The  company  la  capitaliicd  at  $1,000,000. 

STVRGISk  S.  D.-^liaofi  Vnt.  *  Barllett.  of  Land  City,  bave  par' 
ebaatd  iba  Smrfb  clcetris  Debt  plaat. 

SIOUX  FAIXSs  S.  P.  Canalriittlan  wwb  *■  1 
here  la  Paiher  nfll  he  bcinn  ia  abaat  te  da^ 

SPEAKFISB,  &  D.— A  irtatian  toa«aay  i* 
Rtd  Wmar  WwT,  and  wfU  tmnanit  it  to  «btt  point. 

BKYAMT,  S.  It,—}.  U.  Cttm  «f  South  Onnha,  Kth..  it  r^ittad  t» 
be  iMBiderbw  the  qoettfon  of  lattriHiw  an  ilt*trfc  fi|bt  plwl  at  Kjanb. 

PETCRSBORG.  TBNM.— The  local  Idepboae  cadnmie  wiB  be  freaflir 


PROVIDEHCB,  R,  l^^mmmOim  al  Ih*  Path  Awatit,  Wttmnbtt 
and,  fanr  artlta  of  daaM*  traeh  wOi  ha  laid  this  sprfaw  on  Iba  PMeidenee 
%  latriHtllla  nMUie  XaRmy.    Tb*  daabla-traebini  of  iba  amlre  Ibi* 

ill  aat  ba 


OKONA,  TEX.— A,  C  Maycn,  of  San  Antania,  ii  prtparint  to  can- 
tlfnct  an  le*  and  atadrie  plant. 

MeOREOOIt,  TEX^ftoe  dettiajad  tbe  tefaphaoe  cMhama  baa*  tbt 
««nily,  cawlBnv  s  lee*  of  aboot  feooo. 

HUBBARD  CITY.  TFX  The  C-ty  fruncil  haa  granted  the  ekectria 
ti«h»  and  ice  plant  f(Jtn:r».  .  A  Has*. 

HiRT  VVIORTH,  TE.X.— A  new  tekphone  building  is  hdng  i-ecir.i  >,,r 
lite  Southwestern  Telephone  k  Telegraph  Company. 

SWEETWATER,  TEX  The  Sweetwater  Lifht  *  Power  Company  ca- 

pecu  in  a  abort  Hrw  to  oMtiid  Hi  Nat*  dbaat  aK  tnilet.  H.  L>  AadeMni 

manager. 

OON/AM  >.  TFX  -  The  Contal**  Tcicpboae  Company  baa  a  fane  of 
men  engaged  in  airinging  an  OTcrbtad  cable  of  irltpboao  wlrat  on  tba 
principal  atieeu  in  the  biiaiiii  at  put  e(  ilie  tonn. 

BARSTOW.  TZX.— A  (raiieUae  has  been  granted  by  the  Cdagislsalamr^ 
Court  of  Ward  County  to  the  Pecos  Valley  Light  k  Power  Company, 
which  ceiMlMa  of  Pecoa,*  Bartmw  .ind  Gainesville  people,  who  pn.poae  to 
tiike  water  from  the  miin  cati.it  iIm  r^utr.e.  ar  the  plant  is  to  b'  ■M''*'*^?«^d 
hy  water  power.  Meir.Kcrs  i  t'  tti--  c  ni 71,111  y  say  that  the  m.i';hi:icry  ta 
ordered,  all  atock  havitaif  brtsi  subs.. t iluii  and  that  work  will  l-nm  in 
thirty  days. 

SALT  LAKE  CITV.  ITTAiL— The  iotcr-Minuitain  Power  Company  «*• 
pecu  to  iinnaiinrt  lla  piapgaMi  plant  and  bave  it  tn 
James  J.  Cbarttn  la  pttiMcal  and  iiiairf. 

tOGAW,  UTAHowlb*  ntta^m  aMaadtltc  of  Iba 
Hriil  plaM  It  aaatMnbtl  ptana  far  baHding  a  new  poiMr  ha«*  s 
eaat  of  Ltga^  T.  B.  Daidda,  Jr.,  Is  superlniendcnt 

OCDm.  OTAH.— BIda  will  be  received  until  March  14  by  James  Knox 
TaytoT.  Si.T»-rr;«mi;  AfChllact.  Waifeington.  P,  C.  (or  the  inatallalioa  of 
.1  cnttd'iii  i-m\  electric  wiria(  tysicoa  far  tbe  U.  S.  Post  OBa*  and  Coort 
HotjT  *!  rfs<leii, 

L!::\1V<;HJ.M,  VA. — The  Lexington  Liitht  &  P.iwer  Cnniptuiy  is  reported 
10  have  decided  to  improve  and  enlarge  it5  [•lani.  K.  E.  liuttun  is  secre* 
tary, 

NORFOI  K  VA  If  is  the  purpose  gf  the  Norfolk  Railway  k  Lisbt 
I'tii;  viy  II   I.  r.-fn'  .1  rirv,  ii.iw.r  housr.  install  new  machinery  and  laaba 

othci    -mjjrcvelacllli,   2^'^   cE   witjch   will  aitsregale   1 1  .ooO.tMjt. 

RICHMONU.  \'A.— .\  franchise  has  lie.ti  prepared  author iring  Iba 
use  of  the  city  ttrcct*  of  the  town  of  Biukevillc,  Va.,  for  the  parptia 
a<  canttmcliap  a  lalapbaBa  tyttca.  Bida  for  the  dbovo  fronchte  will 
be  ieaeietd  ot  BaHnffle  dnil  lltKh  1*. 

RADVOBOl.  VA.— T.  L.  HcUe,  a^^liMtlldem  of  Radf«'d  W.nter  . .  »er 
Ceawany,  write*  that  tbe  eonipaay  i*  pntttnt  io  a  Wcstinghuuse  slow- 
ireed  alternator,  direct  to— itttd  ta  a  waltr  wh««]  of  j*«4iw  capacity,  and 
will  during  the  next  twelve  aOBtiia  dapKcate  It  and  paatlbly  add  on*  |d4iu 

twin  water  wheel. 

WINCHESTER,  \'.\  Thi  W  Miches:,  t  [  Itilric  Light  Company  has  sold 
to  the  Winchester  k  Wai»hingtoo  Railway  C.inipjny  its  electric  lighting 
plant  in  thia  city  (or  $11,000.  Tbe  latter  comptiny  ia  bniidinB  a  tiottoaa 
MilMlle,  Jeffecoon  County,  W.  Va.,  and  ha*  aecured  a  (tan- 
Krittlat  and  iliciKc  power  in  Whiebetttf,  Bmjrftie,  Cbtrie» 
town  and  oAer  ntaAy  towita^ 

NORFOLK.  VA.— Tbe  saa  ol  |i.ooo.aoo  will  be  «tpeadtd  hy  Ibe 
Norfolk  Railway  &  Light  Company  for  a  new  pesrer  hense  and  itew 
iiiacbmety,  with  other  improvement*,  according  to  the  aiatemenis  tif  the 
sencral  manager  of  the  company.  In  this  connection  it  is  hinted  by 
SO0C  tiui  tiua  company  will  eventually  merge  with  tbe  Bay  iiliaffe  Coo- 
ptny,  bat  Ibia  It  dcDlid  by  tha  punies  intrreaird.  Tbo  eoolcniptated  ia^ 
pravcnMia  ot  Hie  Railway  R  light  Company  will  ■(*•  Merlalb  004  a( 
(be  Ineat  planu  of  lb*  Mad  hi  the  South  at  ibia  time. 

gOVm  RYEOATB,  VT*.— U.  P.  aaateat  hat  purcbated  «f  M*  brolbtr, 
Harcnt,  ibe  water  pri«il«i*  tad  abap  it  Haltanviile.  It  ia  1 
ant  will  toan  be  balk  at  Ibi 
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NORTHFIELU.  VI  — Mt»ily  &  Alinon  arc  making  plana  to  furnish 
tit  hn  of  ffl«ltidty  t  I  I'lrate  the  machinery  of  tllf  In<rro»lionol  Min- 
inn  Toinp^iiv',  !  ik  :in'l  :ii  \{orcto«-n.  and  the  cilixcn't  of  Morrlowii  and 
Watt6eJU  are  anxiaua  I®  rQ!er  >n*«  »  Siislstin^E  etmtrac!  with  the  fitm  on 
terms  similar  to  those  at  thit  plni-' 

VANCOUVER.  WASH  — The  Vaniottver  Electric  Light  &  Powrr  CoB- 
moy  a  o  ri'ikl'-rinii  increasinK  the  capacHy  «<  ft*  fflMt  Iblfll^ 
Barrer  •§  mtmatj  of  the  conpMj. 

SEATTLE.  WASK.-Tbe  Seanic  Etactrit  Companr.  of  irtM  S.  B. 
Onmt  U  tnanager.  proposes  conaSractfiig  a  power  plattt  10  tOlt  fTWU 
$jrKi,ooo  10  I400.000.  Encintert,  Stone  &  Webfter.  84  State  St.,  Bo* 
l«a.  Mass. 

SEATTLE,  \VASIT--7aine»  A.  Mt^ore.  iei'r"cnti««  loca>  .  fin.'  witli 
eastern  rrlai«na,  haa  aOted  the  city  cttuiicil  for  a  irancb--;  m  >'.-itt1e 
to  KwtUf  RT*  rFrctric  rrsad  to  trarrr?**  part  i>f  (hr  CMy  i:  '  f'    '^tc  t.rund 

cit:»'.   ,11  I   ti-,  \'Liifi'iis  tr,   Ilfili^li  r,:!.!  iriili 

PKOSSER,  WASH.-  The  City  Council  has  voted  to  enter  into  a  con- 
tract  ,f«r  diM*  yean  with  ikc  Pnawr  Fillt  tamA  ft  tumtt  Cwpanr 
lltht  Air  Wnns  portkm  iHth  elcht  i*<i»<t>  *"  Ti(fci«,  Ike  cUy  mta* 

I7-40  SM"-    ri.:.n''-i    P-'r  nti^I   K'.'ft'np  tw^   frrr:    r.-iirf  *?ie  franchise  Sid- 

(litional  Kill"  irc  ;j  >i.:  f  im-hcl  .1  5:  11  i"  n'l-iili  each.  The  city 
is  liifhirfl  at  present  ttf  incandescent  lisfits  furnished  by  the  Prosscr 
F.lrriric  t  <iin(tany,  of  which  the  city  must  take  to  lights.    I(  is  propOMd 

10  difcontinue  11  lixhts  it  is  now  talcinit  of  that  «nii|>any  to  make  way  for 
the  arc  liirhts.  thus  effeclinK  a  savinK  of  $t8  a  month  to  Krip  pay  for 
the  arcs. 

SEATTLE,  WASH.-  The  erection  and  eonstruction  of  a  lighl  and 
v^alcf  sljlion  to  icrnerate  to,vtnt  hji,  to  supply  inilufttries  in  Seattle  and 
Taconsa.  is  ta  be  begun  sburtJy  at  a  point  on  Green  River,  adjacent  to 
tko  mMnt  iotni  «f  nrMkHn.  RaMnt  apUKlli.  wnmOfMr  Uam 
Fmimylvinla  and  rtywwniM  by  Anitrw  Koaaodr,  ire  SaiBciiif  dw 

dtal«  Whidt  will  inrolve  an  expenditure  of  close  to  li.ooo.oOv.  The 
plMH  of  the  ineorporalflrs  include  the  furnisbing  of  power  to  the  Seattle, 
Refltr.11  &  St^iithrrn  R«il»s»  t>f  i!>J»  city,  snd  to  varied  Industrie*  in  this 
city  and  Tncoma,  ?iti:I,  if  1  ..Ui'.  can  be  clMsr  i,  tli^r  fnrijshing  of  a  city 
water  »u|yply   for  Taconu.     For  the  past   month   represeneativca  of  the 

Eanern  taelwra  kava  bats  in  IM*  city  and  m  Gcata  Umc  iMhiiii 
aw  tha  ffOU^A  adid  aa^nffsoy  optlaiia  ott  waMMikaA  pMpartya  Natalia' 
rtaaa^^Mie  mm  rndfaciritt  ^|^^)*'*^y^|„^^J]^J|J*'"'''  * 

CHETEK,  WIS.— W.  J.  etnfm  mm  imiM  an  daetifc  0|it  plairt  km. 
ONALASKA.  WIS.— Tkc  WlKQMia  U|ht  ft  Fa««r  CoMpany  kaa  kitm 

gfRiitrd  a  franchise  here. 

MILWAUKEE.  wis.-A  a*w  QMaat  a(  kaaiUl  and  l^fttb*  ia  ta  to 
inaiallcd  in  Ike  eoanty  jad. 

lIARINBtTE.  WISL-niw  Wiacouin  Tdaghaiw  Cwapaay  inlaa*  la 
mtiK  caiemiK  hapratrcanNa  Ala  y«ar  !■  Ila  ayalan  at  tU>  point 
MILWAITKEE,  WIS.— Tha  Fikat  Brcwiag  Coaipany  ft  to  txpend  l4ao.'> 

ono  in  the  insLsllaitan  of  an  rlccirical  system  fur  runnning  its  entire 
plant 

(  I'MIIERLAND.  WIS^The  city  coalcaptola*  the  iasue  o{  bonds  for 
fin.oixi.  It.  install  an  electric  light  plaitt.  Aa  ckeliaa  iriit  be  bdd  ill 
the  spring  to  vole  oa  a  bond  Uanc 

HII.WAUiCKE,  WIS.— The  WhMMbi  TlltphMia  Coa^aay  anM 
a  t«»««OTr  Mcfc  addMas  to  iia  SutA  Site  cackaafc  11m  pripaaad 
improvements  will  cost  about  $jo,ooo. 

MIl.WArKEE.  WIS— The  Town  Board  of  Norway.  Racine  Tounly.  has 
granted  a  franchise  to  the  MilwnnVji-  Tf.-^t,  T  i?l:r  i  Tr.ii-!i,,n  t~>.iti|i.-inv ,  l-i 
build  an  electric  line  through  iL.ii 

CHETEK.  WIS. — K.  Rosholt,  o<  Kau  iisiie,  has  purchsscd  frjm  ihe 
Wiaoosnlo  Power  C«ap*ny.  of  .Men<itniiiic.  Wis.,  the  ilmr.  aT-.il  l?,  ji  null 
here,  aad  trilb  it  all  wuer  rights  and  privileges.  He  capceta,  it  ii  aaid. 
!•  pat  in  an  dcctrie  Ugbl  plain  and  olber  mdustrin. 

LA  CKOSSE.  WIS. — Eitensive  plans  for  the  iniproraagcnt  of  the  tft- 
teiw  of  the  La  Crosse  City  Railway  Company,  requirrnc  an  cxlcnaioa  off 
the  franchise  for  about  two  miles  of  streets,  at  a  coal  off  ftOtOaOt  Im«« 
been  laid  before  the  special  railroad  committer  of  the  Common.  CoiiadL. 

KENO.SHA,  WIS.— The  recently  iiscorporated  Chicago.  Kenosha,  Mil- 
wanliee  k  Ijtkr  C^-nev*  Electric  Railway  h^.  ;  iiu  I  t,  'lie  (Vtincil  an 
appticatlosi  fir  .in  -.n'-t^ancr  granting  rigl'f  .:r  ,n'  tl:r,:u.;'i  K.n  i.liv  Ic 
is  fttalad  that  the  company  plajH  to  build  trivin  Km^jsiia  10  .Miivraukce  at 

BLACK  RIVER  FALl^,  WIS. — Preparatory  work  fwf  tlie  great  i^ywut 
dam  10  be  burti  nn  lllacic  Hiver.  a  few  milea  aboTC  here,  ia  beiog  rapidly 
pushed,  and  a  crc«  nf  fifiy  men  is  clearing  the  >,aoa  seres  ifcal  srill  be 
flooilril-  The  »o,n?  -V  T'i'.i:  taken  off  and  the  land  will  be  left  clear  for 
the  lake,  which  «•  I  I'  I-  i'  one  half  In  three  mile,  widr  and  five  miles 
ioag.  Work  i.«  ibr  dam  will  begin  as  lom  as  sfring  openi  Tlie  .lam  will 
ba  Ptarly  bill  a  nlle  long  and  4:  ft.  high  and  will  br  made  of  voliil  con 
aiMa.  ft  arill  girr  a  fall  of  ft.  and  wtil  develop  w.ouo  bortepowrr  for 
Ik*  BHaarac)»r«  of  aleclriciir,  Tkta  will  ke  tiananiticd  ta  La  Craiae  Md 

11  ia  atoo  Inmwicd  for  ibe  near  aiaclric  raRroid.  Il  <a  aiid  that  tt,ooa,oo« 
wilt  be  f-«prnded  in  the  iw«  tnMtprit*. 

SHF.PHERDSTOWN,  W  VA,— The  Marfiosburg  Posrer  Company  (H. 
B     f^h.^ic^nit*»f  *T!.rtin9burg.    manager!    his    Tverilioiir.l   the  Jeffersosi 

f.itiriiy  i  miri^v.f^r'  f&r  a  fraiirhcM-  10  <  r .  n  .1  ,:.-e  of  poles  and  wires 
from  dam  No.  4  about  4  milrs  north  of  this  place  10  ShepetdatowB  aad 

Kcaraayarin*. 

MmEKIJNa,  W,  VA.— It  Is  uiMterMwHl  that  Ike  sinckhnldns  of  the 
Icnwond  Rltctrlr  Ui^t  tTositpmy  avthmiaed  iiapcu««nienta  and  addilsoal 


to  the  plant  entailing  the  espcndilurc  of  a  large  Mtin.  which  will  be  com* 
The  Ohio  Vallsy  Company  abaerbed  Ike 
Home  i::.t'.i.L-  i.ii;h;  r,.r.,-,  .<ny,  and  the  Bmwaed  and  MclladMn  Bltclrie 
Ligkl  Company  several  months  ago. 

RBVELSTOKE,  B.  C— Tba  Taim  Cmncil  ii  oauidarfMC  toiitb  plana 
far  wm  ahelric  power  piast  Additaa-  Tawa  CMk. 

HEW  WSSnUMSTES.  C^bt  Briliab  Cataaibia  theuic  Street 
Rilhiay  Caaipwy  ia  haeiiig  plana  made  for  a  llaa  faaiB  bate  <•  Fart 
llaady,  a  dtnane*  of  to  ipUea. 

WINNIPEG,  MAN.,  CAN.— The  Street  Railway  Company  srUi  lay  a 
double  track  on  Portage  Avenue,  as  far  a-  the  city  limits,  fiii'.  year 

STRATIICOXA.  .KLU.,  CA.V  The  CLmncil  has  deciiU'1  1  '  i.Mi  an 
electric  light  plant  ut  an  estimated  cost  oi  anf  ■.ill  'ht^ttly  call 

for  bids.    AddreM  Will  Godson,  Stmihcom.  AH. 

KliD  UEEK.  CAN.— The  lied  U«er  Eletlru-  Rallwny  Company  u  pre- 
pariag  plan  for  the  coaatnittiaa  *f  Maca  la  tto  nalgbborinc  TMImn  «f 
PlB*  Ub«.  Hilt  End.  Ed««n,  VeaheiM.  Haiherrinc.  Eaarta,  nacMaM* 
awd  CaoMat.  CMattaetiaa  will  b«  alarlad  Ala  aprini. 

VIEDEH.  MAN^Tbt  Tawn  ComwH  la  canridarinc  aamal  pgapaaiiinB 
far  Ike  inatanatiaa  off  an  ehctrfe  fiaSL   A.  C.  MkcDoutall  ia 

■awn  ckilb  * 

BRANDON.  M.'VK.— Tlie  Brandan  El^rie  U|ht  Caaqiaay  baa  daddfd 
to  increase  U^ih  of  iM  planbi  and  will  tailall  addlliond  aiacbiaefy.  Addraaa 

George  A.   Patterson,  manager. 

MEXICO  CITV.  MEX.— The  Nalionsl  Railroad  Company  of  Mexico  is 
prepariitg  to  install  electric  power  for  the  operation  of  il*  lurgc  shops  at 
Santiago. 

TAMPirn,  MKX  —The  fl-n.V  Electric  Light  Co«it«ny  it  ratending  ila 
lightlt^if  .y.Mt.  r.  V..-.i.n  rrcili.«  ..tid  iniemvrdiate  points.  Additional  nBB> 
ehinery  wiii  be  inalaiLcii  by  the  .^umpany.   C.  C.  Freiton  ia  manager. 

GRAND  ^.^LLS,  N.  B.— Tlic  Grxn.l  F.>lls  I'uwer  Coapgay  baa  filed 
plans  for  developing  the  power  at  (.irand  1-alls. 

MO.NCTON.  N.  B — The  City  C.jorHil  has  driiiled  lo  petition  the  l.rgia- 
lotufe  for  permission  to  issue  S60.000  Wnds  fur  improving  and  estrnding 
the  water  works  and  electric  light  plant. 

MONTREAL.  QUE.— Tfee  Montreal  Park  &  Island  Electric  Railroad 
Coapaay  baa  daaidad  to  buUd  a  number  of  extensions  this  year. 

MONTREAL^  QUE.— It  is  aanouneci  that  the  .Muntrcal  Terminal  Rail- 
way baa  paaacd  into  the  bands  of  the  Montreal  Street  Railway  for  aome- 
Iking  leu  than  $;a«.i>«a.  It  ia  alio  atinounccd  lhal  with  the  increased 
capital  at  itr  rii.,.  snl  a  aeriaa  of  cxtenaiaiis  will  ke  etHeird  apen  by  the 
Montreal  Sirrc:  Railway  tbia  aaaamar.  Plana  are  baini  pRpaiad  isr  a 
$t,ooo.«^.'.^  jt. i^rr  aouse. 

BRAN1  :  I  .Kl),  ONT.— The  Western  Coulltie^  Power  Company  is  re- 
ported !o  have  decided  to  erect  a  pote  line  between  Braniford  and  Ham- 
ilton. 

TORONTO,  ONT..-^he  Ontario  Governnienl  is  considering  iitstailtug  an 

claciria  Kiht  plaM  in  tha  VBiNaamM  buildbiia.  J.  J.  Far.  Minlaicr  at 
PabUa  Worba. 

STRA18M>V,  OUT.— nana  are  hdac  nada  fat  tto  loaiatoliM  al  a  nair 
ipa-bp  anclM  aad  •  S«^s  (o^yde  gtaciaiac.  Tto  pataar  baiaaa  wM  to 
enlarged  and  Ito  lbM«  gfiidgd  ihovt  two  mOca.  Alex.  RcU  la  aMMiicr 
and  auperinUnilllt 

COPPER  CLIFF.  ONT.  The  Canadian  Copper  Cosnpany  is  surveying 
the  line  between  here  and  Creighton  with  the  intention  of  transmitting 
.-T^rfru"  jHtwFT  to  its  pri>perty  there.  The  !,>t»et.sti<'n  ..^  '.b*^  r«r^iEt:nJv*«  en- 
tirr-   v'^'il   1"    clcMriL-ily  is  being  cnnsMltrf.5 

PUKI  ARTHR,  ONT-— Messrs.  Cassels.  Brock,  Kelly  &  Falconbridge. 
solicitors,  nf  Toronto,  are  applying  on  behalf  off  a  ayndicalc  for  permis- 
sion to  dereloji  electrical  eitergy  in  the  ntunieipalliy  off  Stonialt  and  to 
anf^r  Hgbt  and  paver  (a  tbe  tawna  of  Part  Artbar  and  Fart  WiIliaB  tar 
mannfaelailai  aad  itaHeaaa  Mibiiac  piirpaaaa. 

OTTAWA*  OHTi— Tto  Ottawa  Pa«far  Caa^ any  ia  ttpactad  In  bava 
petitioned  the  Council  for  penabsioas  to  eacaaaitc  a  aanal  so  fort  in 
widib  aaraif  Hiddia  St,  Vktaria  Iilaad,  to  dl«tA  walar  la  tto  compami'a 
poad.  Tba  taarh  It  laid  ta  IngMe  the  beidliim  of  fto  annal  anr  tto 
•trett. 


InecrporaHcns, 

N.\l-,-\.  CAL.  .\rlicle*  of  incorporjlion  of  the  V^-'bc  Creek  Klectric 
t  ympany  have  bcsii  filed  in  the  County  ClcrV**  office.  The  company  intends 
to  geiseratc  and  distribute  electricity  ft.r  )igbliiig  an.l  power  purp.yses  in 
Ijikc  and  other  c>Hislies.  and  will  erect  bnildiogs  and  install  machiDery  (or 
that  pwpoae.  The  principal  place  of  hiiiini  m  ia  la  to  1>  )Iapa>  Ttora 
are  three  direetara,  C  H,  Wlnship  and  R.  Raymond.  capliaUsli  of  Kipa. 

and  F,  W.  Willi:iTTi».  .»(  San  f  raneiaea.  The  cnpit.ll  stock  is  placcil  at 
$  r  .000. "00. 

SPRINGFIELD,  ILL— .\rtielea  off  incorparatian  hare  been  liltsi  by  tto 

Franklin  tt  WBvci;y  Railway  CoBpiny.  wilb  iK  ptiiicipal  ollka  in  Cblcaiai. 

Tlte  capital  stock  1*  $50,000. 

CIIICAC-O.  ILL— The  Chicago.  Bl'ir  Ul-ui.t  i  T.ilirl  Tt.nrtii>n  Company 
has  been  incurporatcd  with  a  capital  stock  oi  ^i, $00,000.  The  oSiecrs 
of  the  new  company  will  consist  off  those  now  freaidiisg  over  tba  Cbscngo 
Sowtbeta  Tnetia«  Company,  Ike  eaplial  alack  of  irMcb  waa  tteantly  In. 
emttd  to  |j,s«atoo«. 
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(iKEKN\'ll.i.li,  ILL. — S«aic  promiatnt  faiumcH  mat  ot  iliif  dijr  have 
nrganitnl  ilir  Itoad  Camtf  Te1«llNM  OnmHf,  wiA  •  ctrhil  ttock 

FOKMOSA.  KAN  — Tb<-  Form,,sj,  Mtilual  Trl«phM«  CoawMy  tM  tttii 

incorporated  »ith  •  rtplljil  ulL-ck  of  $7, 500. 

lOLA.  KAN-  A  comfwitiy  bus  recently  been  formed  here,  iiith  a  capi 
|al  of  $ia,o««,  lu  lalic  over  the  rrn.petiy  of  ibc  K»ty  Telnihone  Com 
lany  aad  ctiahOlk  a  losal  «aclian<c  in  tbit  oir 

tOKG  ISLAND,  KAN.— Tke  HIsb  Uac  Tctrph(Mi«  C«ii>p*nT  >,»•,  hrtn 

EXCELSIOB»  KAN.— Tte  Cfatrrrilte  Rwil  Tctailwm  UamuT  ixu 
ton  Incorparai^  «Hk  «  fnptel  wf  tt^OMb 

HUTCHIKSOK,  tCAN^Tkt  PhvI«<»  WM«.  tWi  «  fimr  CwipMy 
ha<  V<-n  fncorponlcA  Mil  hH  mM  for  «  IMM  fftmUle  bCCC  AaOif 
ifae  t  ,  «  are  tmtntm  C*rty.  K.  E.  $iiH>ij,  T.  J,  Tca«tar  md 
J.   S.  iiforsc. 

McDOXOGIlVILLt,  LA.— The  McDoniighviUe  Waier.  Pimcr  ft  loi- 
l^orcmcnt  Company  has  been  iiK-orporntcd  with  a  capital  of  ftu^.-'m  by 
Henry  Hart.  1-oiiU  II.  Mattrro,  II.  L.  Sander  and  otbera. 

AUGUSTA,  ME. — The  Ati|«ua,  Waietville  &  Oakland  Street  Kojiwjy 
Canvaar  bu  tM  artklea  of  iBEorpimtiwi,  «{ih  a  capital  »iocli  of  in.- 
«M.  Tto  dinctnn  an  EMb  J.  Liwrcncc,  S.  A.  Nye  and  Amis  S.  Gcriild, 
at  Faufidd,  ami  Crm  W.  Owrfal  asid.  Satph  M   Gilmore.  of  Waienillc. 

SEDAN,  HlNir.'— He  SeihR  T*1ciili«ic  Company  has  be«n  incorporated 
with  a  capital  of  $2,s:>a. 

ALBANY,  N.  V. — The  Koclttnler.  iicutakiUc  k  CakduoU  ElccUic  Rail- 
«l]r  Caofmr  Ihb  been  iBcacyarMcd.  Tbe  ca«iUai  to  $SM,aa»  and  H.  U. 
Braratcr  nd  J.  N.  Bickltr  *>«  Muif  Nw  dir«lai» 

STAMFORD,  X.  Y.-The  Welt  BrwMb  Ugbt  *  PtowCT  CamfMV.  1*11 
a  capital  dl  |5o,utK>.  bai  been  orsiirixcd  nd  inCOf pOfatfd  bf  J.  P.  GrtBt, 

C.  E.  Grant  and  I.    V.  Grant 

CALDWEIX.  i.'llICi  1!k  .  :,:  |-v.;ll,  .Mhcii..  Clouwuer.  Cnrtiins.  Net- 
aonville  ft  Hrlprc  1  ramnray  Lompany  bai  been  iiworporsjril  by  A-  E. 
Booor,  M.  E.  Boone.  F.  Z.  Tniy.  E.  O.  Boone  and  .1   W.  .i^ 

'BEI4.AIft£,  OMIU. — Tbe  Bellaite  ^ouibwciloo  Traction  Cnmpany  has 
bMA  iMMvanitd  kr  K.  C  FoN,  A.  A.  UttMem.  A.  IL  aurder.  .:,f  Oeve 
bad,  tad  B.  C.  Derr  lad  G.  O.  N«fl«.  «f  Whaeliiw,  Tbc  conpaay  pr» 
poaet  to  build  a  llnr  from  Bcllaire  down  tbc  Ohio  RiTcr  to  Shadyalda  and 
H«ff,  a  diataxKc  of  about  ten  miles.  The  particn  mrncioDed  are  prominent 
in  the  Wheeling  Traction  Com|«in»  »nil  lhat  company  la  probably  back 
of  ih<  project. 

CRE-SCEMT.  OKI.A.— Tbe  Lrr-»:rn{  Trlrfluii,,  C-  trpani-  h:n  hrrn  in- 
corporated wlUi  a  capital  stock  •■:  8.-:,^  

GUTURIC,  OKLA.'  £>ccretary  l-'iUon  has  tasued  a  territory  charter  to 
Ike  lawtmi,  DmM  A  Dtilh  Ekcuic  Mhw  C/Mt»n.  Th«  coawMiy 
bM  «  cililtl  of  4*s*.«Mk  and  wai  octniaed  tv  buld  a  final  LnrMn 
M  Onllaa,  a  diiUnce  of  i;«  miln.  The  ineoipwuMr*  M  5.  E.  McCuUy. 
Ctarte*  HrnderMn.  J.  T.  Cli  amber'..  .1.  V\ .  LtWNy,  all  tt  StOfCr,  Tta.. 
and  S.  H.  lirs  and  W.  U.  Allen,  of  Meera.  OUa. 

GUTHRIE.  OKLA.  The  Shavnc< - Tecuniirh  Traction  Company,  wbidi 
propoacs  to  build  an  interurban  line  bt-iwf-^n  ihs^^e  r«o  tn^-ans,  has  hern 
granted  an  nktaboma  charter.    The  mikIi   15  Su  i.  it.u.  il;.-  rst. 

mated  coal  $].«ou,ouo,  and  tbc  prijxi]>al  ofUcrs  will  be  in  Kew  York^  with 

«ihar  adtoM  it  Sbame*,  tbig  mie.  gad  TlMtafltak       Ihc  Umnunun 
MMw  Mtrmt  tbrn,  tf  TeaiiMcbi  Giac*  CtilttM^  S.  P.  Miiiiy,  J.  H. 
Wood*  Md  J«tai  W«  JoMi,  «f  Stownec^  aad  C.  S.  IrdrtB  aad  A. 
Whllacc.  of  PUtaddfhh. 

PITT.snURG.   PA    Tli«  WaaUwMB  k  Ind^pCBdCMe  Stmt  KaUway 

Con>|.any  ha»  lilrd  articlea  of  imtaipteMm,  nUk  a  capilBl  of  Its^oo. 
Dcrr  11.  Nea^ley  ii  preaident. 

Pl  rrSBlTKG.  P.^.— The  West  NfiddlctovB  Electric  Stt»-rl  Railway  Com- 
pany hni  bi<?n  incorporated  tn  luiild  tt>.i  mitr-«  nt  (nllty  Ifn?  in  Wa»h- 
jngi'  ii  I  .  i:riiv  Tbc  cotn|Mny  has  a  capital  "i  Si-.:'-.p-  I'rrr  ll.  StAfi\ry 
it  ;>r.M. I.;  r.r.  .in<l  the  other  directors  are  t  .  II,  jv> il.mi - 1 ;  m .  J  K  ^|  ■tfl'-y 
n    H.  jre  and  W.  II.  .^^lB•1rOIlg. 

FEUuKjV,  S  U.  'The  Citirens  Economic  TeKiibum  i  in:;:ir.y  hjfi  bfcr. 
tjNorporated  oith  a  cupilal  stock  of  ta.soo. 

OZ(1N.\.  TEX.— cunipany  baa  Jurt  kewj  urBaoiinl,  known  aa  the 
Otona  Imtmvanicat  CtMipaay,  {w  tbc  paipaac  «(  aytniBin  Ibc  vaMr 
««rV«.  and  an  la  aita  electric  li|bt  pimt  in  «b«  tcwB.  Hiftr  *  C*.. 
of  San  Antonio,  Tex.,  have  thv  eoQtracI,  and  cXpMt  bk  hne  Ibc  fiUiit 
in  operation  l>y   May   13,  this  year. 

SPOKANE.  WASH, —The  Inliind  Power  &  Electric  Liglit  Company  bai 
l»ecn  ilHi.rporafed  with  a  capital  of  $t,oao.aoo. 

SM.VTTI.F.,  WASH.— .'\ft':*  -  'f  tncur|x>Tation  have  been  nled  with 
iIjc  .Sen-rrtary  of  Slate  fas  il.:  \\  ...linaion  Noriliern  Railtoiid  CniujNiny, 
urganiicd  fo»  the  pstrpOK-  o(  building  «  twnt  from  Seattle  to  Portland, 
lacab  Funkj  J.  G.  Tfmbolai  and  F.  K.  Strun  are  ibe  incorporators,  the 
caHtoliHIlM  il  Ijo^n.  aad  the  principal  place  of  buainaa  ia  located  in 
Staidb    Tbc  eaapuijr  mr  Mw  «<lb«f  Mean  ar  cltcula  power. 

TACOMA,  WfASH-— Tbe  IfMae  TcVpbMW  Ctaipaap  cf  Paget  Souad 
bat  bcca  liN«rportled  vHik  a  «aiiiial  at  |j,aoo,M»  bgr  £.  E.  Webster  and 
C.  E.  SiiBDer. 

KF.NOSHA,  WIS.  -The  Cl.fcaKo,  Kenosha,  MflWMhM  ft  lake  GmcTa 
I.U-ctrIc  Railway  (  ompany  h.11  Im  cn  inr-or j>oralesL  Jajaca  Gbvaaauigfc  and 
U  Wattle*  are  asnoac  Ibote  imcfcslcd.  - 

HOMKOe,  WIS.— Artida  «f  iaeorpoTMloa  biM  bcca  filed  in  tbe 


office  of  the  Kesister  of  Deeds  by  the  Brooklyn  TelephotiT  Company,  havin« 
a  ca^Wial  ^.'>ck  of  $to.i>oo. 

OSHKOfsH,   Wlf;     Tlir  In;»r<1afr   l  nutnictitMi.  Gas  A   Eledtic  U|bl 

t  i;n  1  :fiy    l;n    \>r.<r,    u:     I  JKir  ;it.  t'.    ^.ilii     i    capital    of   $IOO,OIKl.      The  InOCfr 

podiio^i  ..ac   \\  .Ui.i.f.j   .tr.il   SincUlr    .^l.i  nl:md  and  A.    H.  'rboil»p..on. 

NIAGARA  FaM.S,  Oa  :  :  AS  1::  'i.:iii.  I  ■iin'.mtin)!  <  ompany 
has  been  incorporated  with  a  capital  ol  Sioo,k>uv,  l«*  carry  on  a  general 
liftht.  heal  and  power  busincaa.  Tbe  prm-isional  directors  ilKludC  J*  B, 
.Syntmc*.  G.  ti.  Dnrliani  and  F  C.  ^fcI!u^ney,  Niagara  Falls,  Ont. 

FINCH.  ONT.-  1 ;  1,  I  i,.  -,  .  :  &  Lumber  Manufacturing 
Cu^npany  has  been  incorporatexl  with  a  capital  of  |^,ooo.  to  install  an 
alecirk  Ugbl  ^asL.  Tbc  direclors  are  M.  A.  Simirl,  Jacob  HcQnaig;  G.  L, 
Hetaaa.  Pineb,  Oml 

POKT  ARTRUK.  OKT.— AppHcuisil  baa  been  aiadc  tat  tbc  laccfinn- 
ll«a  of  tbe  Fort  Wmira  k  Fort  ArtliBr  Tenaiaal  Suliiay  k  Bridge  Ccoi- 
i>any,  wilit  power  to  IxiiM  an  rIectHc  rtllwcr  acrMC  Ibe  ifhiadc  in  Ibc 
Kaminialiquia  Kierr.  .Mtsirs.  Bowler  k  Siaclair,  adkilCCil,  TIlMMlbaffb, 
(Int..  are  acting  for  ilir  applicants. 

MO.M  RE.M-,  Ol'E.-  K  K.  T.  I'riiiKk  &  t  o.  have  been  iiicorvmred 
and  wilt  <rrcr  n  l!H:t"ry  hue  At  n  coM  of  |t•^,r•t)o.  lo  (nmrrfaclnrt  ricc- 
n:i..l  snp|.lic> 

MONTREAL.  Ql'E.-  .\.  I'rudhommc  &  Fiis  have  been  incorporated  here 
ttiib  a  capital  r-f  $i4;,ono.  10  manufacture  t-iectric  motors,  etc.  The 
charter  atenbcra  include  A.  I'mdhommc,  H.  (n>d>ii,  li.  Bcaixlin,  lloatal. 


CONTKACT  FOR  CURlKKKT.^  Tbe  A*»tUMC  «r  Iii4IiiMp  IHr, 
Kal  3,  hmn  miilrrrd  »  dediioR  n  an  aippKal  ttam  Ibc  S«iwrl«r  Court  of 

Mnrion  Cotmiy.  AiKniitikK  ord<'r  ovc-rntling  ft  dmtuf re?  rti  thr  bill  at 
cumpUint.  Thr  q\ir*tiODS  involved  relate  to  an  <KrIu*)'t  ;inir;ut  nuilr  |<i 
t*ke  current,   hy   llic   ficfm'ri.tnf,    from  TrK?irtn:i7M  I  is    I  iRht    it  Ffwrr 

I.  r'iTi:i.iny;  tht  drfmdaot  ti-inrn.  liii^  h;  iJk-  i:rci-.ilK  ol   'h^  Mff'.-hini*' 

llrat  &  Li^bt  Comiiany.  Tht  points  in  the  dcviBlun  are  as  ful1ow<>-  it) 
A  attpolrtimi,  in  a  coalnet  for  Hbm  pBrefeiM  «{  dKtrit  cbiimh^  f  nvidlaf 
ilMt  tbc  ftpiilkiiil  icrcc*  to  «m  cnovfk  v»nm^  if  If  ii  mmntH  by  tb« 

wan.  to  niakr  a  mottCllly  Mil  o(  0  doUor^  or  fOy  that  amount,  >bi^uld  «af- 
bcicnl  current  not  be  wed.  wa*  a  part  of  the  direct  Dblisation  of  cbe 
c*Mitra<fi.  aflwl  ditS  not  i*<m*iitutf  an  Hirfrnvrni  ff>f  Tiqf.idtted  dAtanas*^  in 
i.isr  .(  ^rr.icl  i.i  Wlirrr  a  cuntract  to  pn-i!i.i-r  cl'^iric  currenl  for  a 
period  of  five  years  provided  tbolp  in  coQsidcratioa  of  tbc  rate  fixed,  Ifas 
CQfiMiinrr  fbould  not  u«c  «l«CUic  WHHBl  OB  Ibc  9fCBliei  M  fumUIW^ 
by  cooipUinant.  corapUitnam  wm  cilthM  tO  Ul  lallflWliMI  to  rcitraid  Ibo 
consumer  from  %o  using  current  fumitlied  by  otbera,  tbouch  tbe  contract 
waa  noi  on«  that  a  court  nf  equity  cotild  cooipcl  defendant  to  specifically 
prrforoi.  (3)  CompUlttfttii.  a  j»*,iMic  wr»'k*e  eftrp<ttation.  -i-jtiply-nu  cl«. 
tricity  and  bound  '.'.<  luji;)!  y  4|iiihc;inl*  on  certain  candinoni,  cintiirtr  l 
to  supply  defendant  at  a  apccial  price  per  lOpOOO  watt*  u4«4  ivr  a  period 
of  five  y«ar«;  defendant  agrcclat  ifeM  dMriac  MNh  period  no  current  fur« 
ntahad  by  aoy  otber  company  itoald  be  utM  iMl  tbe  prcouacs,  and  dutt 
be  would  pay  at  leaat  a  dollar  «  month.  Held,  that  for  A  bnoch  of  tndk 
contract  by  drfcndaat  in  dMcoiu>ectinR  oumplaiaam's  wlittb  Mfi  tOtllB  cloa* 
trktty  fumiabcd  fay  aiMMhcrp  conplaiiiant  bad  no  idaqmlv  niM4r  it  low« 


ObiiuarVm 


MK  I  >  II  sM.M.I..  We  regret  to  nole  (he  .leaih  of  Mr.  Cb>rlc<« 
S.  U.  Small,  Soutberu  ualbc  chief  oi  tlx  Weatern  Uoien  Yclcgrapb 
Caapaagr.  Mew  Yarh  CUgr,  wha  anceaaAed  Im  seek  tp  pdw  «f  Hic 
han  It  SL  Marr'e  Hovial.  Fnwc,  W.  J..  «bQc  bah«  laiM  Ma  (he 

hospital  from  kit  home,  XIr.  Small  ami  well  bMWII  M  %  Ut|ia|||  «9|> 
pert  and  bad  a  wide  arquainlance  in  the  electrical  field.    Bc  WCS  PMl4> 

1' in   i(  Ibe  Nc*  Yi.rk  Electrical  SiKiety  iS*!-*. 

'IK  IIF.NRY  Rl'STIX.  It  i*i  with  ilcep  legrel  thai  we  iwote  (he  .iriitb 
ot  Mr.  Henry  Huvtfn  at  Fbirrrwi*.  Neb-,  from  tuberculoMS.  He  maa  born 
at  t>iaaha  in  rB65  and  wa4  a  itraduate  of  the  Phillips  Andover  .\cadenty 
and  the  isfarfBcId  Scientiik  School.  At  the  Otnalw  Exposition  la  i8s>t) 
be  tafMHcd  tbc  cteelrie  pIcM  cod  Mrccl  faiiwiy  aad  bad  ccoiptete  ehaiie 
ef  all  tbe  Itlhilac.  cod  wberc  be  proved  bimaelf  aa  apt  pnpil  in  tlie 
ncience  nf  illuminating  enRinecring  and  decorative  llghtiiie  virider  ihi 
I.1IC  Eiilhir  .Snetineei-  At  BulLilo.  at  the  Han  American,  .Mr.  Kustin  au.iin 
carried  nut  Mr.  .Strinnccr'»  idcai  in  the  hrautiful  tovter  lighting  aud 
introduced  many  novel  rchemcx  and  idc.u  of  hix  ou'n.  As  <»ot>il  Ibr 
Louisiana  FurUiaK  ExfX^Hiiion  wua  vonteiapLated  tbc  ^crvicca  vf  Mr.  Run 
tin  mre  eaMed  far  tbc  dcCMkM  deparlaMMa,  lUa  heallk  Ibea  gave 
»  ajr.  He  waa  a  onnW  of  tbe  Aatericaa  InalMwte  ef  E]c«trkal  Enciiwm. 
He  marfird  in  iSm  HIm  Lole  Goodwin,       CMvhm  bba. 

I'KOF.  S.  P.  r.ANGtEY.— We  regrel  to  ninoiiBCC  the  dtMb  «f  Pror. 
>.  I*.  I.an«lex  ai  Aiti-n.  S.  t.'  ,  on  Frhiuiify  jr.  after  a  p.irjKlic  itiokr 
*1  111:*  di»tiiiGui:ibed  ph?5ici»l  was  horn  at  Mnxhilr)",  near  Itusrnn,  in  iHij 
He  early  jhoited  a  Itcen  intcrr^r  in  nscioiiomy.  but  Ibonirit  he  altrrw.ir-l 
rccriTcd  bonorarr  dcgrre»  ii,>in  v;iripu>  inrat  univci-iiuv  he  h.id  i... 
eollcge  education.  Alter  bciiic  itradaated  from  a  higb  tcbool  lir  bt^iuxd 
for  levctal  years  between  Ibe  proCefSiMi*  ef  ei*U  cagimcriaf  end  aidii. 
icciare.  On  bit  nctiiro  fnm  a  iw*  yeiM'  tttp  abicad  ia  iMf  im  wa« 
appointed  aa  tMimm  at  ibc  Harvard  ObaarvMery,  a  poriiiM  wbhk  h« 
aeon  is«e  ap  for  ihat  of  AMtMint  FroTMSor  ol  M MbcMaiia  at  the  Naval 
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Ackdcoijr  at  AnnapoJii  Hit  work  in  rnltrgjiiK  the  Annapoli*  Obarrva- 
tor/  led  to  hii  appointment  at  Director  of  tb(  AUcifaenj  Obtervaory  at 
I  be  Western  Univertitr  of  Pennaylvania.  Thia  «a*  in  tMj,  and  he 
remained  Director  for  twenty  yi-art.  DurtOf  tbii  period  be  introduced 
many  reforau  and  improvements,  includin(  a  railway  time  aerrice.  In 
1B70  he  began  hia  atudiei  in  >olar  phyiica,  a  field  io  which  be  became 
a  recognized  authority.  He  was  appointed  Secretary  of  the  Smithsonian 
Inatitution  in  1887.  The  value  of  his  work  at  the  Inititution  is  well 
known,  but  perhaps  the  most  popular  of  his  achievements  was  the  estab- 
lishment of  tfae  National  Zoological  Park.  Prof.  Langley  received  the 
degree  of  LL.D.  from  Harvard,  Vale,  Princeton.  Wisconsin  and  Micbi- 
gan.  Oxford  made  him  a  D.C.L,  and  Cambridge  a  D.Sc.  He  waa  a 
member  of  the  French  Institute,  a  Fellow  of  the  Royal  Astronomical 
Society  of  London,  a  Trustee  of  the  Carnegie  Institute,  and  a  member 
of  the  National  Academy  of  Science  and  other  learned  societies.  He  was 
elected  President  of  the  American  Association  for  the  AdvatMemcnt  of 
Science  in  1886,  The  following  year  be  received  the  gold  and  silver 
medals  of  the  American  Academy  of  Arts  and  Science  and  the  Rumford 
Medal  nf  the  Royal  Society  of  England. 


Personal. 


KB.  AITHtla  CIISLE*. 


MR.  ARTHUR  GIESLER.— At 
Snoqualmie  Falls  there  was  placed 
in  operation  last  year  the  largest  ain* 
gle  water  turbine  In  the  world — 
io,oov  hp  at  360  feet  bead,  this  sin- 
gle wheel  developing  as  much  power 
as  the  entire  former  installation 
consisting  of  ten  impulse  wheels. 
Mr.  Arthur  Giesler,  aa  chief  engin- 
ecr  and  designer  of  hydraulic  instal- 
^^^j^i^^^pr  lations  for  the  Piatt  Iron  Works 

^^^^^^^^    'j^^  Company  of  Dayton,  has  been  re- 

^^^^^^^^^^^^^^k  sponsible  for  the  recent 

^^^^^^^^B^^^^^  succrsacB  exemplified  in  the  Snoqual- 

"^^H^^^^^^^^^^^^  mie  Fall*  installation,  Montmorenci, 

Honk  New  Milford,  Tnicltee 

^(^^^^^^^w  River    General    Electric  Company. 

and  at  least  a  score  of  other  equal 
ly  notable  Itistallations.  where 
the  efficiency  of  the  water  wheel 
has  been  a  pleaaing  surprise 
10  managers  and  owners  and  to  the  rnxineering  world.  Mr.  Uic>- 
ler  bas  been  actively  idrntiAed  with  water  wheel  design  and  installa- 
tion for  |.r.inically  hn  entire  life.  Ueginning  in  i»f>9,  he  erected  at 
Dirschau.  rrussis,  for  Profcswr  Fink  of  Berlin.  Fink's  first  reaction 
turbine,  equipped  with  what  i»  kn.mn  as  the  "Fink  Gate."  Born  in  the 
city  of  Danl/ig,  Mr.  Giesler  received  his  education  at  and  graduated 
there,  and  finished  under  the  tutorship  of  Professor  Stahl  at  Dantiig, 
spcdaliiiitg  in  general  and  hydraulic  engineering.  After  volunteering  and 
serving  d^r  two  years  in  the  Franco-Pruasjan  war.  he  entered  the  employ 
of  the  vtell'known  German  engineering  and  manufacturing  concern  of 
C.  Luther,  of  Braunschweig,  who  were  one  of  the  pioneers  in  hydro- 
turbine  design.  I  oining  to  America  in  i88j,  Mr.  Giesler  entered  the 
employ  of  the  Stillwell-Bierce  .ind  Smith-Vailc  Company,  becoming  shortly 
assistant  superintendent  and  «iib5equently  superintendent  of  works  and 
chief  engineer,  which  position  he  retained  up  to  the  date  of.  his  resigna- 
tion from  the  I'latt  Iron  Works  Company.  Mr.  Giesler  possesses  entire 
familiarity  with  the  latest  practice  in  hydro  turbine  engineering  in  every 
part  of  the  world,  maintaining  a  personal  acquaintance  with  manufacturers 
io  Europe  and  making  frequent  visits  to  their  various  establishments.  He 
has  had  exceptional  opportunities  for  availing  himself  of  their  cumulative 
esperience.  On  the  occasion  of  Mr.  Gicsler's  moat  recent  trip  abroad,  he 
examined  all  the  important  installations  of  turbine  pumps  in  Europe. 
When  thr  Suiter  Brothers,  the  consulting  engineers  for  the  Simplon  Tun- 
nel, heard  of  Mr.  Giesler's  presence  in  Swiitcrland,  they  enabled  him 
to  examine  its  pumping  and  other  features  and  be  was  probably  the  first 
American  who  passed  through  the  tutmel,  the  actual  cutting  through 
having  been  effected  ju>t  prior  to  his  arrival.  .\n  important  contribution 
to  hydroelectric  developmrni*  v>  ;is  the  Giesler  guvernor.  designed  to  make 
possible  the  operation  of  street  railways  from  water  power  plants.  .After 
detnonstrating  the  feasibility  of  such  a  device  and  observing,  however, 
its  commercial  limitalinns.  Mr.  Giesler  allowed  its  developments  to  be 
taken  up  by  others,  occupying  hinuclf  with  mare  remunerative  work..  Last 
week  Mr.  Giesler  establtsbed  himself  in  New  York  with  oflsces  at  170 
Broadway.  New  York  City,  a>  rnnsiilting  engineer,  devoted  to  the  specialty 
witb  which  he  is  most  familiar,  vir.,  hydro-turbine  power  plants  and 
bydro-lurbine  pumping  stations. 

MR.  C  F.  GREF.NWOOn.  of  the  Cuban  Electrical  Company,  bas  ap- 
plied for  a  concession  to  construct  electric  Iranwayi  in  Regia  and  Guana- 

baci'iu 

MK.  INSULL.  president  of  the  Chicago  Edison  Company,  ha*  gone 
on  a  brief  trip  to  England  on  personal  affairs,  and  will  not  make  a 
hwg  Slay, 

IffR.  G.  W.  HUBLEV.  superintendent  of  the  Louisville  (Ky.)  Lighting 
Coniiany.  has  been  a  ricmt  visitor  10  New  York  Ciiy.  on  business  in 
rclltian  10  the  develupmrrt  of  the  corporation. 

MR    ErtWARD  F    WINTERS,  assbtant  to  the  president  of  the  South 


Covington  &  Cincinnati  Street  Railway  Company  and  the  Union  Li|ht. 
Heat  81  Power  Company,  has  been  a  welcome  visitor  in  New  Yo<k  duricg 
the   present  week. 

MR.  JOHN  U  LIVERS,  of  Luray.  Va.,  has  been  engaged  by  the 
Shenandoah  River  Light  &  Power  Company  aa  engineer  to  erect  iti 
power  plant  on  the  Shenandoah  River.  Water  wheels  and  generators  of 
a  capacity  of  600  bp  will  be  Installed. 

.MK.  1.  .\.  KDI^IlV  and  family  have  gone  lliis  week  to  their  Florida 
planiatloii  and  will  there  spend  the  entire  month  of  March,  returning 
early  in  April.  This  holiday  is  one  that  Mr.  Edison  looks  forward  is 
with  much  zest  after  the  hard  work  of  the  winter. 

MR.  JOHN  C.  REILLY.  so  long  active  in  the  technical  managenent 
of  the  New  Yoric  &  .New  Jersey  Telephone  Company  has  just  been  elected 
a  member  nf  the  board  of  directors  of  this  rapidly  growing  corporation, 
lie  will  continue  his  general  superintendency  of  the  sv-vtem. 

DR.  LEE  I)E  FORE.ST.  in  a  recent  interiiew  quoted  in  the  Sftkmi 
Chronidt,  stated  that  with  wireless  telegraph  meibods  and  apparatus, 
be  is  working  on  the  problem  of  power  transmission  without  wires, 
beginning  with  small  quantities  for  exploding  torpedoes  or  dynamite  in 
mines. 

MR.  P.  W.  DAVIS.— Mr.  Philip  W.  Davis  has  redgncd  from  He 
position  of  engineer  for  the  Electric  Storage  Battery  Company's  Bcstoa 
ofBce,  and  will  engage  hereafter  in  general  engineering  practice  in  the  oAce 
uf  Mr.  Charles  K.  Steama,  mechanical  and  electrical  engineer,  93  Ftdcnl 
»trcel.  Boston. 

NEW  YORK  ELECTRICAL  SOCIETY.— At  the  meeting  of  the  Ne» 
York  Electrical  Society,  Feb.  ai,  the  following  named  gentlemen  were 
elected  members:  Isasc  Fidler,  Paterson.  N.  J.;  Harry  C.  Fling  and  Harry 
Sickhaidt.  of  New  York  City:  Daniel  Hurley,  Harrison,  N.  J.;  James  U. 
Kugers,  James  L.,  Wiltse,  S.  B.  Burroughs,  James  K.  Hooper,  Carlton  .\ 
itruves  and  Richard  K.  Brown,  of   Brooklyn,  N.  V. 

MR,  W.  M.  WAL^ISLEY  has  been  appointed  general  manager  of  thr 
Sao  Paulo  'tramway.  Light  &  Power  Company,  Ltd..  at  Sao  I'aulo,  Brazi., 
and  will  sail  to  assume  the  duties  of  that  ofike  on  March  5.  Mr.  Walmsley 
was  engineer  of  the  lilcclric  Traction  Company  and  the  Fairmouni  Parii 
Transportation  Company,  of  Philadelphia,  and  chief  engineer  and  general 
manager  of  the  MacAfee  Company,  during  which  time  be  built  and  operated 
the  .-\ugiict.i  .\iken  Railway,  the  Ohio  River  Electric  Railway,  the  Blue 
Grass  Tr.-iction  Company,  New  Orleans  &  Poochartrain  Railway,  etc 

MR.  1.  J.  WOOD,  the  inventor  and  electrical  engineer  of  the  Fon 
Wayne  Electric  Works,  has  sustained  a  staggering  bereavement  in  the 
sudden  death  of  his  wife  while  they  weie  visiting  New  York  City  re- 
cently. Mr.  Wood  bad  conic  on  to  attend  to  some  legal  matters,  and 
and  his  wife  had  spent  the  evening  at  the  theatre.  l~hcy  had  returned 
to  the  Hotel  .\stor  barely  a  few  minutes  when  Mrs.  Wood  was  ukes 
ill  and  died  almost  immediately.  Mrs.  Wood  was  a  native  of  New 
York,  but  hud  lived  in  Fort  Wayne  some  sixteen  years,  marrying  Mr 
Wood  there  in  1897.  She  was  of  most  charitable  disposition  and  the 
Fort  Wayne  Journal  Cazettf  in  speaking  of  her  life  sajra;  "The  ot 
jects  of  her  benefaction  arc  numbered  by  the  score." 

MR.  A.  L.  COLBY.— Mr.  Albert  Ladd  Colby  has  just  announced  thai 
he  has  opened  an  ofhce  as  consulting  and  inspecting  engineer  and  iron 
and  steel  metallurgi^it.  He  has  postponed  the  announcement  until  after 
the  annual  meeting  uf  the  Association  of  .American  Steel  Manufacturers, 
when  he  resigned  as  secretary,  being  illegible  as  he  was  no  longer  con 
nectrd  with  the  steel  manufacturers.  Mr.  Colby  has  had  over  lo  years' 
experience  in  the  steel  business,  for  18  years  of  which  time  he  *ai 
connected  with  the  Bethlehem  Steel  Company.  He  has  visited  all  the 
prominent  wnrks  abroad  and  was  a  juror  in  metallurgy  at  the  Pant 
Exposition  in  1000.  For  the  past  three  years  he  was  nickel  steel  expert 
for  the  International  Nickel  Company.  He  has  written  a  book  on  steel 
specifications,  and  is  a  frequent  contributor  to  the  technic^  press  and 
the  many  scientific  societies,  of  which  be  is  a  member. 

MR,  GEORGE  H.  D.VNIELS,  the  advertising  manager  of  the  Vtn- 
derbilt  Railroad  systems,  was  given  a  testimonial  dinner  in  the  ballroon 
of  the  Waldorf-Astoria  on  Tuesday,  I'ebruary  jo,  when  over  joo  leadiof 
raUroad  managers,  newspaper  proprietors,  editors  of  inagaaines  and  other 
journals  assembled  to  do  honor  to  "Uncle  George."  Some  caeellest 
speeches  were  delivered,  especially  that  of  Mr.  Daniela,  who  said:  "This 
taoDOr  is  not  simply  personal.  As  I  look  upon  it,  it  is  a  tribute  to  so  idea, 
and  when  you  study  the  history  of  the  world,  in  ancient  as  well  ss  uiod- 
eni  times,  you  will  find  that  ideas  are  all  that  is  left.  It  is  the  ides  of 
advertising  that  brought  out  this  demonstration.  Advertising  andcrliet  any 
buainess  on  earth  except  robbery.  If  you  have  anything  to  sell  you  must 
sdvertisc  it,  and  the  man  without  advertising  is  the  man  without  any  real 
foundation  for  his  business.  The  railroads  have  discovered  this,  and  Ike 
fact  that  a  great  system  of  railroads  decided  that  it  was  wise  is  i* 
itidorsemeni  of  the  idr.i."  A  number  of  electrical  men  participated  or 
served  on  the  committees,  including  Messrs.  C.  W.  Price,  T.  C.  MartilL 
J.  &L  Wakcman,  R.  D.  Llllibridgc,  C.  U.  Marsh,  Melville  E.  Snat, 
U.  D.  Eaubrook. 


^etvs  of  the  Trade. 

THE  TRIUMPH  ELECTRIC  COMPANY,  of  Qncinnati.  O..  bas  plseed 
its  Northwest  Pacific  agency  in  the  bands  of  the  Hallidie  Machinery 
Company,  Seattle,  Wash.  Tfae  sale  of  Triumph  apparatus  wUI  be  poshed  ia 
that  territory  more  actively  than  ever  before. 
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FORP.  BACON  S  PAVIS.-  The  orn-Vnown  fnfrmpcirinf  firm  Jif  rnrrf, 
BKOfl  k  I>av«,   New    Y'irk    Citv,   rctailiril  thi-    Mr-nij-hi^    Sln-c:  Knii 

»^jr  Coopanx,  Mrmpbia,  Trnn  ,  :ri  thf  rcconslr  jcjion  of  its  j^reMDl  ptopcf- 
:io,  ^  rcCTtiily  Itt  con«f;i<t»  T  r  iVr  Mnnptiij  Coiapany  to  tht  Allia- 
Chalscri  ('oni)>anr,  for  furnithing  a  n  and  fi  x  60-in.  Re^rnoldi  vertical 
r:M»<(>ep<iqnd  engine  to  b«  IIMd  la  MmM  QMWMlleil.  Ifilh  ■  MM-kW 
<li;cci-<tuK3it  ^aerator. 

A  LARGE  ROOFING  OKDUU—U  MMdia*  dw  fttiMriM  of  ibe 
0U»  BMm  Canpany.  MutifieM.  O..  ivMch  were  iwitiilly  dcatrvyed  ^ 


DIRECTORY  OF  ELECTRICAL  ASSOCI- 
ATIONS, SOCIETIES,  ETC. 

AKiaiMit  EucnocHEiiiCAL  Son  ITT.    SecreUry,  S.  S.  SaMtr.  |f  8. 
loth  Sl,  Philadelphia.    Next  aeettii«  Ilkaea,  N.  Y.,  May.  itaC. 
.MiiaicAX  Ekctio-Thframdtic  AaMcianMi.  Tliiiiialiiy,  P>.  Cl  Ste* 

«j.  New  Hiven,  Conn. 

A»i!S'c/iK  I»sTiTi,-TE  Eliciiicai.  Eroihius.  Secretary.  Ralpk  W. 
f^<  9i  Libcrir  St.,  New  V«ik.    Meetiofa,  fourth  Friday  o(  each  aaalh. 

Atcniow  Railway,  Michakical  A  Elictbical  A»0Clatim.  tmmtttrf, 
Walter  ilvwcT.  13  \V'rv«i«ard  Avema^  Detroit,  Mkb, 

AvsaicaK  SociEiY  op  Civil  Kmunaa.  StKuttuf,  Ctai>  W.  Hwfc  aaa 
W«t  5?th  St.,  New  Vork. 

Amuicak  Socictt  or  HacB«i>iCAL  EiiciMEns.  Secretary,  P.  R.  Hutton. 
li  \Ve»t  jm  St  ,  N'rw  York.  Next  naeetin^,  Cha1!2rirfr».  Tenn  ,  May 
:-4.  >»0*. 

?f  cii:Tv  or  HtiaictrAL  IwrroviMCMT*.    Secretary,  G,  W.  Till 
'-:r..  MLn:rri>!  P  iadioB  BmUib.  N.  y.   M«it  MMtoc.  MtmlMitW^ 

Ala.,  yet.  »-5,  1906. 

Ahmicw  Snnrr  A  Imavtaan  Raimmv  Anociatmt.  Smt»m»,  B.  V. 
Swww.  fe  WaU  St.  New  Yorib 

Ahmuddb  ot  GmMM  mmiiiiaRiia  CoNr*Miits.  SccNtary,  Gcvb  B. 
Swigi^  Maw  Mfocd,  Maw    Mot  ■cetinc  Septcmbcrf  i90(> 

Aawoanon  w  RammT  Tiuoaani  SunuimitDtirii.  SvutMt,  F 
W.  SiOT,  lIUtM^kaa,  Wli.  NaM  Matfaifl.  Damr,  CU.,  Uuf.  ifaC 

AHBMrtioii  or  Bucnic  Usnm  BiiaWMM  Of  Mbw  BiiauNO.  Scctfc 
INT.  C  K.  ttmmm,  |it  Adaatie  At«.,  Baaf.  Ubm.  AhmI  ■wIfaM*  Mi 
h  BaMw  «•  mi  WeAMtdajp  to  Itaadk 

QuiwmA  fuBmRMR  TaHnHHtB  AaiwtaviMi.    Secretary,  F.  T. 

WUtticr,  Spencer.  CaL 
Cahabiak  Elbctiical  Auociatioit.  Saerclary.  C.  R.  MortiiBer,  Teroirto. 

OrT     .\rxt  mc-tmc.  Niasari  Falls,   Ont.,  1906. 

CcuuAt'j  Elilihc  L:cht,  Powk«  »  Railwat  AaaociATtoK.  Secretary, 
iSecrite  i!.   rr:p;',  Col.jraJo  Springs,  Co] 

CjfOfttTlLi-T  State  Siblet  Kail.wav  .'\»a;;ciatioii.  Secretary,  E.  W. 
Peote.  Bnilfrcpori,  Ctnn.    Annual  mceti^K  in  Nnvember.  1906. 

EliCliiS  Boiusas'  Assoctaiiok  or  Tiir  Ukitid  .-^lAris.  SecreUry.  J.  I. 
Lyle,  n  CortUndt  St.,  New  Vork 

EucrtiCAL  CoaTBACTDU*  AiaociATioK  or  Nnr  Yokk  Stats.  Sccretaiy, 
F,  Fbh.  ,2i  MU  Sti.  BaAMMr.  M.  Y.  Next  mttgng,  N«w  York  CUf, 
June  1^  1906. 

EicctticAL  SAtisMCN's  Amocutmii.  SeaetatT'Treanrer,  Geo.  H. 
Eradu  401  Uonadnuck  Block.  Chieafoi,  Next  ananal  meetiac,  Cluca«o, 
J*»M»jr.  He*. 

KucmcMi  TlUMf  Ahkutio*  or  CncMo.  fliMilaij,  FMaric  F. 
Vttt»  HaifMMa  BaHdlnfc  CUtata.  Maat  aMadar.  Cbfaafo,  Nov.  t, 
tft. 

CucTitcAi.  T*Ai>Es  AatociATioM  or  PmLaaauBia.  8awlary.  C.  A. 
Sminca,  8to  Drexcl  Bailding,  FMIaMpUa,  ?«.    Kcctlan  aaeoad  aad 

i^L.EcnicAL  TtAi<:9  ,\ii-x:nwn  or  CAitAaiL   Stafflaryi  J.  A.  Haaa. 

Royal  Inaitrance  Building,  Moatrcsi.  Can. 

Elktucai.  Tiadis  AaaociATiOH  or  Tn»  VACirie  CoAaT.  Secretary.  Al- 
bart  II-  tti'M.  Ham  Spreckel*  Buildtnjr,  Rsin  Francisco.  Cal,  Monthly 
oeetinga.  Sin  VT.\r\c'.:c'>.  first  Thursday  <  i  ■  jch  month. 

Elictsicjil  TtAnrs  Sccirrr  or  Ni^v  V'cik  iNfrmher  National  Electrical 
.ra.Jra  .^ ;i>r<ijiion ) ,  Secretary,  Krinz  Nciljon,  8c  Wail  StrtOlt  BaV  Yaifc, 
Iktafd  o(  Directors  meets  aecotid  Friday  of  each  tiiotith. 

Eurtai  Stati  Cas  ahd  Elcctsic  Aiscciatiok  ScvfataTf.  T.  B.  Baili 
Poagbktepaie.  N.  Y.    Anoual  Dceting,  October.  1906. 

iLUKots  Statb  BtaciMeM  Aaaacunaa.   Saarclary,  K  K  ChrfilaA. 

La  Sallf.  Ill, 

Ilicrrrv;i5i.T  TzurHona  AnociATIoN  OP  Soomaa  tliaiMU,  SaMWVi 
B.  W.  Luriigrctic,  Buntirgburg,  In<l. 

IlBUIA  Elicibic  Railway  A.rsociAtioN.  Secretary.  P  H.  White,  tudi- 
acapotis.  Ind-    Monthly  meeting*,  xcoad  Thursday  ni  eac^  laiontfa. 

Iowa  Srairr  ahu  iNrsaosAM  AnociATioM.  Secretary,  L.  D.  Ualhca. 
IhibaqtK,  1*.    Next  naeeLin^f.  Ues  Moines,  April  19  and  10.  1906. 

la«M  EucTstcAi.  AatociATioH,  Scemary,  Gcorta  $.  Cafaoa.  Iaa«  OMy; 
U,  Heat  octtinc  Dea  Moinea,  April  il  and  19.  l^ati. 

(mta  TuMoaa  Asaocufioa.  Saeraiary.  C  C  Duriaft  Baaai.  to. 
Kelt  BwcUai,  D«a  Hataaa.  MarCk  tf,  14       iSa  •«•<• 

KA^tsAi  Gi,  W4«  *  Etaemc  Lwm  Aaaaemiaa.  .2mau»,  JaM 
NicitolNa,  Bawloa.  Kaa.    Na«  Htetia*.  Lavraacc.  Xaa.,  OtWkar, 

KiiTTciT  tnnErcxnxMT  TataaaaHB  AaMCumoR.    Saaratoiya  Jaaaa 

Marei,  Ueunt  VemM,  Ky. 


i:rt  lis-  year,  tilt-  i.nlcr  ior  rucifing  WOT  I'laced  with  the  H.  W.  Tahn«. 
Maimlir  (:rjm|:..ir.y  thro'.jtb  its  Cleveland  i.rantli.  The  rooSng  Ui  V  isie.H 
is  lite  mcU-koown  "J-M  Asiwsias  Reof^iiK."  uhteh  is  coming  in(s>  very 
genera]  use  for  large  m.mufscturing  esCAhiiaiamcntj;,  railroad  depots  and 
all  Urge  buildioga.  The  plant  of  tlic  Ohio  Uraaa  Company  ia  one  oi 
lha  awit  jraaJacat  in  the  State,  and  its  equipment  throvgkoat  1»  of  tkc 
■eal  awdim  ctaiaeter.  Th«  aiM  of  lk«  order,  wbich  anaoaated  to  (90 
aquarra,  rraultcd  in  the  kaaaiat  taanmitiaa  with  aD  tka  reofiag  coo- 
turn  la  Ike  country. 

Maiwi  STaiutT  Kailwa*  As4->ciAri&.><.  Scctctiiy,  E.  A.  Ne»ni«n,  471 
C^ncrrsa  St.,  Puitfaiad,  Me. 

MAasACHuarrTi  Sraur  Rauwat  AaaociATtOK.  Secretary,  Cliarlea  S. 
Qark.  70  KObj  St.,  Boston,  llaa&  MaalB  aaaaad  Wodaaadar  of  omI*  ■•■Ifes 
except  July  and  August, 

.M1C1  ['iMt  Electkic  AsE.icK.nox.    Secretary,  A.   C.   KaiakaH.  Fact 
il'it.jn.  .Slicb.    Next  meeting,  Oct.  16,  1906. 
Missii  «!'  laaafaMaaar  Taurmaa  AMoCiaTioa.  Sacratary,  JaaMa  9. 

Batncti. 

Natioxai.  Aait,  Fia  B  Waal  lai  AHOcuoiair.  Sacialagy,  f.  Bl  Maiaia. 

Madlsflo,  Ind. 

Naiional  F-i.tciatCAL  Tbadf-v  .Aj-s.jriATioN.  Srrretary.  Fred.  F,  Vaa^ 
IJ4J  Marquette  Building,  Chicago.    Next  meeting,  June  u>  i90i- 

NanonAL  Elcctxical  Coktbactobs'  Associatidx  or  ma  UatTW  StaTbb. 
Secretary,  W,  H.  Morion,  9«  Genesee  Street,  Ulica.  N.  Y.  Next  meet- 
ing, Qeveland.  0.,  July  18,  1906. 

NATioaab-IataaiTATE  TiLBraoMa  AaaoCMTtoa.  Secrcury,  A.  t.  Tern, 
Naakvillc.  Tcaa.    Next  meetinc  Jaaa.  tfad. 

NATioaaL  BuGiaic  Lioar  AaaeeuneM.  Saaietary,  W.  C  L.  Uin, 
PkOadeipUa,  Fa.   Twaaty-atolb  Cameatla%  AtliMie  Otf,  N.  J,  Jaaa 

S-E,  1906. 

New  Emt.l^no  KLccraicAi.  lAAiMta  AaiocuftioM.  Baavatvyi  Aliaa  F. 
Topper.  84  Sute  St.,  Boston,  Maaa.  ^ 

Nbw  Exolamp  SiaaBT  Railwat  Cwa.  Saerftary,  Joka  J.  taaa,  la 
Fewl  Si.  Boaiaa.  Maat.   Meet*  Ian  Tkaftdny  of  eaok  aooik. 

Maw  VokB  EaacTBiCAi.  Soeian.  Bacraiaay.  G.  B.  (Say.  ii«  Ukuly 
Street,  New  Ycrlc. 

New  Yoax  State  Impeteiioeht  Tewboiis  AsaociAxlOM.  Secretary,  T. 
S.  Une,  u«  BtUoott  Sqaara,  N.  Y.  Umtt  mMdag,  Ebalta,  N.  Y., 
June,  1904. 

NoaTBtraataaK  Btacfaxca^  AtaaciaTwa,  Soitlrctanr,  B.  C  Adaaa,  Madl> 
•aa,  Wia. 

Ohio  Etaciaic  LwRt  Anociatiom.   Settamy.  D.  L.  GaakBI,  Giaa^ 
villc,  O.   N«st  aiattlafc  Put.lD-Bay  Island,  A<l«.  at-*),  i»o<. 
Ohio  IxoBrEXOxjiT  Tauruoxs  Association.    Secretary.  Bripk  BfOaMT, 

Porttmoulb,  O,    Annual  meeting,  Columbua,  March  jo,  I9ad. 

Ohio  Society  or  Mechanical,  Elbctbical  axd  Steam  EaciHBxaa.  Sec- 
rctry,  I",  W.  Bullard,  Cleveland.  O.    Next  meeting,  I'ittsburg,  Pa  .  Mar 

17.  <'J-  '' 

Ohio  Stkkbt  UAiLWAi  Associaieok.   Secretary,  Chia.  Curne,  Aitroii,  u. 

Olo  TiMB  Tblscbai-hebs  akd  Hlarr-RrcAL  Aiv^ciatiom  Sccreiary.  John 
Brant,  igs  Broadway,  New  York.  Nejii:  laeetmg,  Washington,  D.  C  Oct. 
9,  10  and  11,  1906. 

Pactric  Co*at  Elbgtbicai,  TaAXtuiaaioM  AaaociATion.  Secretary,  ^m- 
U'  l  G.  Ratdt  Fartiaed,  Ore.    Next  annual  meeting,  June  19,  1$  i: 

PaamnmurtA  State  lKi«rEXDUtT  Txi.eriiOMK  Axsociatiok.  hecmLuy, 
H.  IL  ladlcr.  IJS  South  Second  Street,  Fhiladelpkla.  Fa. 

FaaaanmutM  STa.ta  Staaa*  Railwav  AHOCIatiox.  Secrcury,  Charlea 
a.  Sarflh.  LtkaMBs  Flh 

S|d£,'       lf«ari^a"!!lMd  Samadtr  ■«  ■qb*.**'*' 
Sevts  Daam  Itaaaawa  AiiOCWfWt.  Siaraiair,  B.  &  HhImHi 

iMiie.  &  t>. 

gOBxawmiaii  Buoaiaia  am  C»  Aawmwaa.  flaciatafy.  BnaB  P. 
Dally,  BaauMat.  Tan.  Bant  ■laMay,  aaem4  Taaalar  to  liar,  i«o«. 

Stbext  Railway  AceovaTMnT  AaBoei*inaR  o»  AawnBk  aauadijit  B. 

M.  White.  Bob  34$,  Hartford.  COoa. 
St«iict  Kailway  AsaociATioK  or  the  State  or  New  Yobk.  8auaia>y» 

C.  U    l\u  rl  Lld    Ir  .  !:4  Ubcrty  St.,  New  York.    Special  mectinr,  O- 

mir^.    S.    v..    Marrti    2>t.    1  jo^, 

UNDt»«»tra.ii5  NAiinNM  r.uctaic  A»sociatio»i.  Secretary  Electrical 
Committee,  C.   -M.  *  ;Lj-.;d..T  I.   ^5   Kilhv   SlrcC.   lir.stor.,  .M.i:.!.. 

Vbbhomt  ai«p  New  Haupsiiibi  1»»bi>e«mwt  TELaraoxE  AiaociATioa. 
Secretary,  a  W.  BtMttt,  St  JakMkaiy,  Vfc  Baal  ■aatfafc  Jaly  le  aad 
11,  1906. 

Vebmokt  F,:.Frr«irA:.  .\5soc  1  ^^!0N .  Secretary,  C.  C.  WelU,  Middlehary 
Electrical  Lifht  Con:p,iny,  MiJdlibiifv.  Vt,  Next  roccaog.  St.  Johna- 
bury,  Vt.,   Septeml>er,  1906, 

Wbstj:!*  Society  of  KsiiiNctas,  Electrical  Section,  formerly  Chicago 
Klcctricjl  A'wiaiion.  Secretary.  J.  II  Warder.  17J7  Monadnoek  Block. 
Chicago.  Regular  meetings,  first  Wednesday  ot  eadi  month,  except  Jan- 
uary, July  aad  AaiaaL  Aasaal  BWi*lng  Rial  Ttaadar  •*»  <•«• 
year. 
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ttt,Us.  RAILWAY  SWITCH  OPFRATISO  Al'l'AR ATrS;  riydf  J. 
Colrmin,  Kuckawa^,  X.  J.  <<'  l  1  fli.  ^,  iv  j.     1  lir  iniich  point 

it  thrown  by  a  pwlnn  :n  a  cylinder  cuiuaming  .iii  CTtiMtistble  6uid. 
The  cylindr^r  aUo  contains  a  heat  coil  so  as  to  heat  and  expand  the 
Suid  by  an  ele«iri«  current. 

•laJtt.  TROLLKY  FOR  KLECTKIC  CARS:  Jolui  II.  Kialcr.  Indiua. 
Pa,  App.  filed  Aug.  5,  ifn).  Above  (he  troUcjr  wheel  it  ftnd  M 
roialc  in  a  boriionial  plane  *  four  prongei)  memhrr  which  raatnt  ill* 
wheel  aKatn!4t  Iht  cunductor  and  rotAie*  tn  ficfmit  liir  tiA<^(.tffe  of 
hangera,  guy  wire.,  eic. 

aij.»?i.  INTAXDK.SC  KM  hLtCTKK  L.V.Mr.<.  llei>.l„  l  (  .  l  ;,.kcr. 
New   Vuili  City.   .N.   V.  hk-d  Ajiril   S,    ru...;      An  incai.4fvrnt 

electric  Limp,  cnnsprising  a  lulx-  r(  hlicbty  relr.it-t.iry  in;i?cn.*I  ■.>hicll 
>!t  jiernicable  lu  H«Lt,  a  highly  refractory  Cotidiicltng  htm  uil  the 
inner  surface  of  the  tube,  and  ci,nnectiflfl«  at  the  lube  ctldt  iw  |J|« 
fcaid  conductive  him. 

Sii.Hr».  TURBIKE  URIVEK  MACHINERY:  Ansniii*  C.  E.  lUleail  ■ml 
<;aatan  SMiNtr,  flHt,  PflM*.  Aff,  Oed  Amg.  17.  1903.  The  ptm- 
binatioo  with  cMelrie  munuun  comttcwd  in  fmlM  to  a  main  dMall. 
of  high  prnrare  and  low  prtMare  turbinr*.  tack  drlvinf  a  corre- 
spond in  e  grncrator,  oieana  for  catt«ing  motive  fluid  10  paaa  Ibroufh 
aaUi  turlHDea  in  leria  to  operate  the  tame  n  a  initi  as  abMntor 
caatrgHiM  iha  aB|i|il7  «i  mative  anid  10  ihc  6nt  wiImm  ^  lk« 
aerial,  (M  a  awarfir  lir  aaaatiM  laid  aMantir  napanAr*  to 
riiimiii  in  tbt  nXal  load  en  tald  main  etreuit. 


•la^  SWITCH  OR  rrRCUIT  BMF.XKKR 
CIRCUITS:  Edwin   \V.   R>«.  ; 


lltllH  I'f)TK\Tr\l, 

.Sihriii-.  1..  I  J.    .S.    V.       Vii|s  liletl 

\  rod  «>i  pluitgcr  tk  movable  in 
oU  and  wmt.^ 


I>ec.  ^o.  iHm). 
a  cylindrical 
ini»hed  into  a 
the  eircuit. 

sia.nsi  ii.\m;kk  or   f.ak   fok  ovf.riikah 

KI.Kt/IKIC  TROLI.EV  WIKK.S;  Aliraham  Rich- 
ardlo>n,  IllHcitli.*(t1.  Kflslinn!,  Aiiji,  filed  Feb.  6. 
I90<;.  The  hatiK'f  rti.nlr  ti  l»ji  halvri  which 
fit  together  t,.  vnitirlrr  ,in^i  hold  the  trollrv 
wire.  The  iicrevr  for  supporting  the  hanger  ha* 
a  siiTroundina  ferrule  which  serves  to  clamp  the 
twii  halves  of  the  hanger  ti^ether. 
Hij.iion,  RAIL  liK.Vn:  Kd»ird  C.  Thomav  Cam- 
hri  I,;.-.   M..^»,     Apr     filr<l   I>cc.  wcj.     A  txmd 

for  su:liti.r  r!i.i(i  iu\li  dciigne-l  to  be  >'<:ateU 
bene.iih  the  litti-Blaiea.  Coaiprucs  •  bundle  of 
copper  ribbooa  mm  •  jlipflig  pl^  M  Mtk  Md 
arranged  to 


•ia.ga«.   ELECTROMAGNETIC  POWER  GENERA. 
TOR:  JoKph  L.  FottcT.  Indiaaapar 

>i.   A  toy  arator  :  _ 
I  aid  MfMMa  pi*o«cd  annatnrea 


of  ctectro-n 


indiaaapolii,  Ind.  Ank 
t9  arator  haviag  a  |Hur 
OMBMU  i«d  aafMita  pi*o«cd  annatnrea 

  Tie  aiMnvM   alleraaMly  Imjiim* 

acalaal  a  pair  «f  craok  Aafls  ipacvd  90  deg. 
apart. 

Sil,»S4.  ANNUNCIATOR  DROP.  Charle*  K.  Serih 
net,  Jerkha.  Vl   App.  filed  )  une  i4,  1905.  De- 
~~"    •(  aanuiciator  drop  (or  lelepiiaiie  aervice 
ijriat  two  clc«tn>-aiacnna   in   axial  align, 
with  one  amiher,  and  rod  connections  from 
their  piro4ed  armaturea  to  the  drop  iRei-h.Tnism. 
ilw.gtS.  EI-ECTRll  AI,  IIKAIF.K;  Kmma  L.  Vaughn. 
San  Francisci'.  I  al.    .Viiji.  died  Oct.  14,  1904.  A 
perforated  tin  casing  is  covered  tallh  anaMaa  attd 
contaitu   an  ordinary   electric  laipp  wWoiairvaa 
to  aiil-Tily  the  lieat  thereto. 
»iz.v69.  ELECTRli:  SVKLDIN'f;  MArniNK;  William 
Win&eld,  Waircn.  U.    A^p.  tiied  Jan.  g,  1^05. 
h«ir  welding  abeet  netal  cans.    A  pair  of  discs 
;irr  made  tin  t.imins:.  i<!  an  elaclfk  ckciill  aid  at*  borne  agaiaM 
the  'eiim  01  II. .        I.,  lie  welded.  Tkc  cMi  iBd  dliea  atc  ratatali 
aluwly  aa  the  wcUtinc  progreaacs. 

■la^ataL  SEt^SpUEUNG    HEAT    CARTItOCE    ANn  PROTEC 
^nVE  AFPAlATS:  Frank  B.  Cook.  CUc^  tU.    App.  died  Nov. 
ad,  ipoa.    Varioaa  deuil*  of  ibrrraal  eliMM  katriof  anaad 
Uoeka  for  lichinina  arreaier  aikd  theraal  tMUUgU  Ud  t„ 
Miring  bladm.    The  catiildget  are  apedally  «a««lrwt«d  wfth  a 

of   grapllite  roi!«  ;ind  «re  sel f  Si.ldertng. 


liaJSo.  -  -  Switch 
or  Ciicuil  Break 
it  <or  Uigb.P», 
MMiil  OmHia. 


tlj.'^".  .\NOI.ii:,   I..ji.i>.  Lcicti.   .New   Vork.   N.   V.  .Kfii: 

ipoy  Mechanical  details  of  conatniction  of  anodes  for  electroplating, 
Ik*  diiaf  jBtam  hafaqi  llia^aaaDUaatiBO  o<  a  can  with  a  nmvable 


■i).e;a.  ELECTRIC  BRAKE  FOR  VEHICLES:  Joacph  N.  _ 

Atlorta,  N.  Y.  .Vpp.  AM  Kov.  t.  i«oi.  An  electric  brafcinc  ayMcoi 
comprisiiu  opposcn  braking  aurfaces  and  means  ior  conlroBinc  the 
t  be«'        -.      .    -  -  -    .^.j^     J  .  .,  . 


,   .  jwecn  them  by  two  currents,  one  of  which  vai 

IS  the  speed  a{  Ihe  car.  and  the  other  at  wirich  b  appai.,  ,   

trolled,  wherebr  the  prnsure  briwren  ihr  braking  Mrfaces  Is  varied 

In  relation  to  the  speed  of  the  vehicle. 


.\,     \  \|  |i      !  July 

fibrous  inner  cunliiun  ts 


•1  J.nSJ.  SII')!' ;    John    1;     VIakIihii  I.  ItutTulo, 
I,   i9<^5.     in  ridiliti'iti  tu   iltr  inner  sole. 

provide-i.  and  atviuinl  the  cdees  of  Ihia  C  ....  

neath  ih<   inner  o  le.  are  Kmc  and  CoppcT  ilgipa  which  are  diaipned 

to  prmluce  a  galvanic  action. 

•l3.o«<.  MECIIA^-I^,^L  A.VD  MAIINETIC  TOY;  llrrberl  Cottrell. 
Newark,  N.  ).  .Xpp.  filed  Fch.  ay,  ipoo.  An  Inerita  wheel  has  a 
friction  drier  ennneetinn  with  a  rolatbis  torsi  laWe  which  niosas 
a«er  Ihe  anrface  of  penoaaott  manneia.    nae  niiadnae  ■niMUtl 

notions  of  macnetlc  piippeia  an  lop  of  the  ntm  able. 

«ij.f,«i.  i;i  i;<  TRICAI.I.Y  <  iiXTRHLI  FI'  KFGI  I.A.ING  VALVE 
I'lK  lU  MllUlVINt;  A.\l)  HKMIm;  SVSIE.MS:  Stuart  W. 
<  laltxr.  l.burlollt,  .S.  i       .\vf    'i''d  M"  i-cs    IV  lh  Ihe  dry  bulb 

ihrriiMMneier  and  the  *<-t  inuU  therno.014 nt  li^>r  pi.ttitotto  eU-cirodes 
fused  llirivia  which  e»UhlivL  an  electric  ciicnit  to  cotitttii  the  moist 
sir  supply  in  ease  i»f  cviiaiii  |ircilctcrmineil  icUtive  movements  of  the 
two  nrrcary  columns. 


Hcnn,  Cleveland,  O.     .\|ici.  filed 
lonfiiudinally  riWiMi  ibanli 


FOST{  Edwin  C.  .... 

May  t,  190s.    Tile  binding  post  has  ,    .   

which  may  he  driven  to  a  carbon  block  so  as  10  give  an  improved 
electrical   contact  therewith. 
8iJ,l0l.  CLOSED  CONDUIT  FOR  KI.F.fTRIC  RAILWAYS;  .Xirguaus 
W.   Lobnnunn,  Sr.,  Oiattanooga.  Tenn.,  and  John   Priiis.   (  hicagn, 
ni.    •\vp,  filed  liar,  aa,  1905     -\  conduit  system  in  which  the  grip 
dst  ia  iw>naally  eloard  by  spring  shutters.    The  shutters  have  wedge 
faeea  an  as  to  be  diiplaeed  durntg  the  Jiiaiiit  af  Ihe  coUeelnr  ahee. 
A  aeetianat  conductor  is  abo  providad  tahlak  la  miMratay  M«r- 
^aed  dnring  the  passage  of  the  car. 
?i.l,lo}.  PRIOCKS.'^   Ii)l(   1)K< OMFOSI.VC  WATH!   lU  H.K^TKnI.^ 
SIS;   William   1".    M     \M  M,ty.   H,.<\.y    H„ic.  .    ,M,J  :,1cd  ^■.v. 

H,  lyoa.  Metallic  v„,li,iin  i,.  «.|drd  to  acidul  iled  w.ili  ■  -.^liich  u  then 
»ilbjectcd  to  electrolysis. 
8ij,iij.  Et.rCTRIC  IIF.ATKR;  A.i.tin  A.  Pratt,  Los  ,\rii;c;.  3.  Cal.  App. 
filed  June  ji,  100=,.  A  portihle  eleelrlc  4tove  ba\ing  a  sheet  iron 
casinit  with  i  i:iicul.\r  row  of  resistance  colls  vertieslly  supported 
therein  between  insulating  hlfjcks, 
813.119.  ELECTRIC  IjOCK  STRIKE;  Harry  F.  Smith,  Hichmond,  Va. 
App.  filed  Jan.  4.  190S-  A  mean,,  for  unlocking  exR  doon,  ¥kr,  itt 
an  emergency.  The  latch  is  spring  pressed  open  and  is  IMCnally 
held  closed  by  a  detent  which  can  be  releaaed  liy  an  electro  taianct, 

»ij,iS4.  AL-TOMATIC  SWITCH  POB  EUCTRIC  RAILWAYS:  Vic- 
tor Joksch,  of  KarlinHvagne,  and  JoacI  Fttrik,  Prague.  Auttria- 
ilungary.    App.  filed  May  ad,  A  apcclil  caodiKlor  ia  tanc 

sdjaceiit  the  usual  ttaUay  ariic  at  ttc  awittll  pslM.    A  gpecial  coa> 

tact  tiitisb  is  also  iprinK  luppaned  npaa  the  harp  to  contact  with 

•aiti  s|>eeial  cnndiictOT.  when  Ihe  switch  point  is  10  he  thrown  a 
special  circuit  i*  conipleted  Ihronith  said  brush  and  conductor. 

8lJ.i»l.  SKLF-WINDI.VG  ELECTRIC  CI  lK  K:  Mix  Meokin,  New 
York,  N.  Y.  App.  filed  Mar.  .v  j^j' i  1'j,  i  -iwer  niafniet  has 
curved  pole  faces  which  eaert  a  tjrrc  m  r  i..fL  armature  with 
poles  concentric  thereto.  The  Ti'.nnrt  i.  ;tn  i.|ic.illy  crierKircd  to 
«ind  up  the  main  spring. 

913.184.  UKI..AV;  Angel  Vera  and  I.uis  U.  Vera.  Oueretaro.  Mexico. 

filed  Nov.  a6,  Ipoa.  A  lelegraph  relay  designed  to  salt  varying 
line  coadiliaaa  iriitaM  adlmUMiiL    F«r  ilda  psitpaaa  it  ha*  tv» 


813,1(4.— Relay, 

opposed  magnda.  one  slow  acting.  Miih  a  complete  maienelic  circuit 
and  fine  wire,  and  the  other  ituick  acling  Willi  coarse  wire  and  in 
Mil  interrupted  magnetic  circuit- 

8U.J01  SPKEU  CONTROI.Ll.Vli  SV.STEM.  Adolph  L.  DeLeem. ,  Ham- 
illon.  c.lhio.  App.  filed  .\uk.  ,-.  1005.  A  control  System  for  elec- 
trically driven  machine  tools  having  a  slow  cutting  and  a  ituick  re- 
luin  NtTtike,  The  controller  ii  specially  connected  to  the  ntecliaiilcal 
part-   sr   ;i.  1::  nivf  a  high  Sliced  return. 

Sii.Jii  >H<\  |ih  .MhTER  FOR  TELEPHONE  E.XCHANGES:  Frank 
H  NI,  Hrtiy,  Ki.iiivl.iti.  and  Edward  B  Craft.  ChK-ago,  111.  .\pp. 
I^Irii  limr  |.-i,  ovii'.  A  verviee  meter  comprisir.B  a  lihiiiK  levtr.  elec. 
tro  ui-ii{i.f  c.c  ii.ri  h.iiism.  tor  moving  vaid  lever  in  ri".;icr  direct;,  n.  a 
switch  controllinst  the  circuit  contie\lio:i»  of  -aid  rirciiannm.  a  catch 
adapted  to  lock  said  snitch  in  its  aciiinteil  ;'l:..i!i..o.  .jnit  a  register, 
ing  train  operating  the  ir.overaent  01  said  Lcicf  in  i.iir  <lirecti'.in.  said 
lever  being  a<lapte»l  m  *iich  Tr.'ivcmcnt  to  oocrite  said  catch  to  re- 
lease the  *»ilch,  sai'l  lever  wh'n  moved  in  tne  opposite  direction  re- 
leasing said   switch  without  cllcctii-g  a  registration. 

8ij,j6a.  AITO.MATK  STARTING  DEVICE;  Herbert  .\.  Warden,  Fred- 
erick .Manns  and  William  H.  liecken  Newburgh,  N.  V.  App.  filed 
Jutie  .i<i,  iyo5     The  moior  is  belted  to  a  Icvi  screw,  the  nut  w 


which  is  joinrrl  to  the  staiier  arm  w  as  to  gradually  move  the  

over.  The  nut  is  arranged  to  sliile  idly  hack  after  tha  Moplctiaa 
of  its  movement. 

3r3,a«9.  r.AI.VANOMKTER:   PhiUp   R,   Wynne.    Boston.   Uaaa.  App, 


filed  July  14,  19a).  DcMOp  «f  a  galvanoflirler  having  a  vertical 
permanent  magnet  with  •  call  aospendcd  between  its  polea,  the  mag- 
net being  supported  oa  Bao-magaetie  atilla  an  as  to  be  held  away 
from  the  haae  plaie. 

813,187.  ELECTRIC  TRACTION  SYSTEM;  James  P.  i.<irman.  Jr..  New 
York.  K.  Y.  App.  filed  Mar.  11,  IIHIS.  The  cars  have  longitudinal 
eondiKling  bands  along  their  sine  walls  and  near  the  car  roof  which 
contact  with  fiaed  eondurior  ptati-*i  on  poles  along  the  roadway. 

*iS.'-ii  K.r,E(TKlC\I  SMKTV  DEVICE;  Elwo.nd  U  Hosmer  and 
\XiI|i-im  .N,  llulri.Ii,  \|.ifi;if  ,:.  t  an*da,  .Xpp  t^Ied  J-.ine  30.  190.; 
.\  cut  out  swit.  Ii  .'i.isinc  -\>'  .iMo  ^-.inriK  luijiellcd  to  open  position 
hut  n'>iiiult  v  ii  --ir.,oi,-(i  i.y  r.,  v-i.r  '1  ii,-  ili-tint  is  released  by  tha 
movement  of  a  ;"  lLiijeiI  lel.iv   1:1  ;t  luaiicb  ciitiiit. 

»i3.Uo.  TF.LEPHU.NK  SYSTEM:  Ralph  Sbcrcr,  li:aton,  O,  App.  filed 
Oct.  ly.  ipa^  A  scltcd**  idtpheac  aytiem  cooiprising  laHang  and 
ringing  circwiA,  a  plwatUy  of  novablc  bars  having  contact  plM«a 
arrangnl  in  the  tail(iB||  drcuil,  a  plurality  of  dcctro-auciMia  ar* 
ranired  m  the  ringing  arcoil.  pawls  acMaled  by  wid  nngiitiB  adapted 
to  lilt  the  bars  step  hp  alep,  and  mcaaa  far  culliag  nat  tlw  deetrv- 


nugnct  at  the  calling 
■•!,iM.^  INSULATOR:  HMdaglai  B,  Crause.  Syraeuae.  N    Y.  App, 
altd  Apr.  iK,  1904.    A  cMttainCr  tar  a  fuse  phig  comprising  an  in. 


aalatng  cup  having  a  PMtas  on  one  aldr  10  receive  the  oaoal 
lallie  liMMrca  which  iimpMl  the  threaded  slietl  lar  the  faac  plgL. 
i2,4SJ-  ELECTRIC  METER:  a  wall-bMr  ncler  it  provided  wllh  an.^ 
upper  inrerie<l  end  thrust  bcarillK,  aod  with  ■  magnetic  suspension 
desire  for  supixmiiig  llie  roiaiiilg  elmttlt  of  the  meter.    The  end- 
thrust  bearing  servev  ii>  allna  ifie  ghalt  at  Ihe  upper  end  and  to 
prerem  lateral  drdeciiosi  thereof  mechanically. 
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EtBCraiGAL  Export  Tkadi. 

The  ('IfCtrical  cx|>ort  ir.irV  i<;  holding  up  rcm.irk.ibly  weli.  and 
the  %ure»  o(  year  arc  more  tlian  made  good  by  tbo»e  oi 
Janiaiy.  It  appear*  that  the  expert  of  dectrical  intlrumenti, 
for  the  nioiitli,  including  leloRr.nphs  and  telephones,  was  $529,- 
^53.  as  compared  with  %2^7Mo  la»t  year,  and  that  the  total  for 
the  Mven  months  was  $3.5i9.t;66  as  tnmpared  with  $3j69946a  A 
gain  of  nearly  a  million  in  the  jirriod  is  decidedly  encourag* 
ing.  The  rxport  of  eicarical  machinery  was  also  excellent,  br- 
ing $7i«.935i  a<-  compared  witil  $564,999;  vvJlilc  for  the  seven 
inunths'  period,  it  u.is  $4,385,366  COIttpVTed  tvitll  $ifllS2,Xl6. 
Tlie  Iff'"  'hi^  inst.iiirr  i%  oiTly  ^^^nn^.  b:it  that  i"!  nnt  had 
in  view  of  the  laijfc  bu«iiies>  done  last  year,  running  lar  ahead 
of  ig»4.  when  the  total  o{  machineiy  for  tbe  seven  mon^is  was 
but  %2ji9taiu 


The  cxport.«  were  «^ell  distrihuted,  but  it  is  interestii^  to  note 

lli.tt  Japan  i<  taking  riirrh  Ic^t  th.Ttt  >he  did  duiing  the  strenu- 
ous times  o{  war  in  ii;os,  her  rctjuirements  of  electrical  madviii- 
ery  from  us  having  fallen  off  from  |Si3«oo  in  the  seven  montbs 
of  la?t  ,(  If  to  $.190,133;  while  in  January  she  took  only  $39,046 
The  Philippnie  business  also  declined,  over  the  seven  months, 
from  $iS2>iS9  to  96aj9M*  but  British  Africa  doubled  up  on 
S74..S29.  France  exhibiting  at»  even  Rrcater  gain.  .Ml  told, 
there  is  a  cheerful  indication  of  permanent  and  growing  demand 
about  these  figures. 


The  Art  of  Telharmonv. 

In  recording  the  history  of  electrical  dcvelo)inicnt  throughout 
the  world,  this  Joutnal  often  enough  has  had  oecasion  to  describe 
interesting  and  iniiK»rfni-'  irnjir  i  (-units  in  details  of  existing  art. 
ftut  it  is  not  often  otir  privilege  10  announce  the  birth  of  a  neM 
electrical  art  Such  an  event  we  to-day  brinsr  to  public  atten- 
tion in  describing  on  another  page  the  Cahill  telh  irnn  t  ii  s^.^reni. 
It  IS  rare  indeed  that  a  great  origiital  invention  waits  for  tech- 
nical presentation  until  it  is  ready  for  immediate  commercial  ap- 
plic.Hioii.  Such  lias  been  the  desire  of  Dr.  Thaddeus  Cahill.  the 
inventor,  who  has  given  to  us  a  reati«ation  of  one  oi  the  roost 
fasdriatmg  among  ■  Bellamy's  dreams  in  "Looking  Backward." 
Beatitiful  music  is  to-day  bring  produced  in  a  dingy  shop  in 
Holyoke,  Mass.,  from  a  group  of  alternating-current  dynamos— 
directly  produced  from  the  dynamos,  without  intervention  of  tink- 
ling cymbal  or  oi  sounding  brass,  or  of  twanging  string.  And  the 
music  may  l>e  heard  whenever  a  wire  can  be  stretched.  The  tele- 
phone m.iy  be  said  to  have  been  delivered  of  iti  first-born,  for 
it  is  through  a  telephone  that  this  music  is  hereafter  to  be  heard 
— but  in  tones  loud  enough  to  fill  the  greatest  auditoriums.  .\ 
new  field  is  also  opaicd  to  the  composer,  who  may  deal  with  the 
familiar  qualities  of  sound  and  widi  others  never  heard  heiofe. 
.\  new  fiel'l  like '.vt?-:  i=  -![;rnrf!  llir  jierforrni'r.  who  may  in- 
terpret with  a  delicacy  ol  control  never  possible  heretofore  on 
any  known  instrument. 


Future  Padcrcwskis  sitting  in  New  York  may  be  heard  in  ten 
^nsaod  places  miles  apart  and  m  each  place  the  ctriginal  effect 

is  heard,  In  e.ich  placr  mn-ic  is  p-r fliirr.-l  not  reproduced. 
Hence  a  new  fiuld  is  open  to  the  inventor,  able  to  provide  the 
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Bmm  by  which  one  artist  or  one  ordieilral  iraup  is  midtiplwd 

into  teii  thousant!  HGiniily  "lie  necessary  limitalions  of  mami- 
iactuR  will  prevent  any  scrioui  hafd»bip  to  the  professional 
nnsidam  of  to-d>y,  to  tiie  intraductiofi  ol  the  new  syaiem.  Th^ 
will  havf  time  lo  adjust  tlirrriM Iv.-i.  t  i  tho  new  conditions  which, 
it  Kcms,  mint  doRunate  many  branches  of  their  art  in  the  future. 
Nor  win  ttw  inaiittiMtufera  of  our  funiiiar  in.struntenis  be  in- 
jured at  once— (hough  they  must  otviottsly  talte  immediale  ac- 
count of  tlie  Caliill  telharmonium.  No  matter  how  much  we 
may  industrialize  afld  commercialize  any  product,  there  will, 
of  eounc,  alwaya  Itt  a  demand  for  ttte  original,  individual,  sep- 
atate  and  exclusive  work  of  an  artist 


Its  first  appearance  in  New  York  three  month«  hence,  of  this 
invention,  will  lie  as  a  central  station  instrument  of  impoiing 

Tli:'  Iiii*ir.c5S  jitnii  I'l.  t  tik-  music  shall  be  <i<ilil  first  to 
hotels,  re&tauratiti,  theatres,  concert  halls,  department  store*,  and 
to  sueh  private  persons  as  are  able  to  command  any  novelty.  It 
will  probably  not  be  ctifVii  ul!  Ic  [ilarc  with  such  selected  tili;|f>mer8 
all  of  the  four  or  five  Uio-iuid  uutlet?  which  the  present  machine 
can  supply.  But  the  invention  lends  itself  also  to  the  estaUidi* 
ment  of  "isolated  plants."  it  will  soon  bt  known  in  private  use 
—a  small  instrament  of  piano  size  giving  various  sound  qualities 
and  played  upon  by  the  individual  home  nnisiciaii.  The  nic- 
tropolia  of  work-a-day  America  will  thus  witness  the  triumph  of 
an  Aiuerican  inventor  who,  if  what  we  have  set  firth  is  true, 
ha?  d'liie  i«i>t»-  for  iho  .irt  of  music  than  has  been  done  by  any 
Other  separate  invention  since  the  time  of  Pythagoras.  That 
sttdi  a  revolution  should  be  worked  by  cleetrieily  was  to  be  ex- 

IKCtcd     II      .1  ''  1  man  -Ciihill — nrni 

a  new  thmg — "Tclhartnnnj '"•  ■;>»  nmotig  tlio  notable  acliicvcnicnl^ 
of  <mr  modem  day.  Another  great  electrical  industry  has  been 
created.  !.ct  us  hop-  that  <hose  who  control  it  will  make  tnixl- 
crate  u*t  of  their  p^lcui  privilege,  leaving  to  the  public  a  lari;e 
part  of  the  benefit  due  to  an  enormous  decrease  in  the  cost  of 
one  of  civilisation's  necessities. 


The  BiNgFiT  or  Chbaf  Power  to  a  Tovv  n. 

The  account  given  elsewhere  of  the  Jancsvillc,  Wis.,  central 
ttation  contains  much  that  is  suggestive  lo  those  operatins 
plants  under  somewhat  similar  local  conditions.  One  deduction 
is  the  benefit  of  a  day  power  circuit  to  ilic  growth  of  a  small 
town.  To  be  sure,  no  eentral  station  company  is  soing  to  start 
a  day  power  circuit  purely  lo  benefit  a  town  without  some  ade- 
quate return,  but  once  such  a  service  is  started,  the  company 
should  not  fail  to  bring  the  fanportanee  of  the  power  service 
prominently  before  the  people  as  a  factor  in  influencing  Ibe  lo- 
cation oi  small  industries  in  the  town.  This  in  itself  has  an  in- 
direct advertising  vahie  as  it  gets  the  ewnen  of  industries  already 
in  the  city  in  the  way  iji  (hinkiiic;  'tir^t  electric  power  is  the 
proper  thing.  Many  small  factories  were  influenced  to  locale 
la  Janesviite  by  reason  of  the  cheap  and  reliable  power  stip- 
ply  offered  by  the  central  st:ition,  which  carries  the  greater 
part  of  IIS  toad  by  water  power.  Mr.  Korst  does  not  consider, 
however,  that  residenoe  lighlinR  ilmitd  be  given  a  secondary 

place,  since  this  service  lakes  current  during  the  day  and  on 
Sundays  and  holidays,  when  the  station  load  is  low.  Not  a 
'ew  central  station  men  are  coming  to  costsidcr  that  the  resi- 
dence lighting  load  also  is  to  be  compared  favorably  with  that 
obtained  from  the  business  districb  for  the  reason  that  it  con- 
tinues through  the  evening  and  gives  an  all-around  better  lond 
curve  than  .•itore  lighting  in  a  lown  where  stores  ctow  every 
evening  prompily  at  six  o'clock. 


Rats  RsoutATWir  Liaaoisi. 

In  another  column  mention  is  made  of  the  progress  of  the  in- 
vesiigatioa  of  electric  light  rates  in  Chicago,  and  of  the  volun- 
tary otFer  of  the  Chicago  companies  to  reduce  numimum  ralcsr 
.^5  ill  \he  case  of  the  Xrw  V  n;.  Ti!(~phonc  Company  !n5t  year, 
the  movement  to  regulate  the  rates  was  thus  met  in  a  spirit  far 
diifefciit  from  that  so  often  displayed  by  public  service  ittonugr* 
in  handling  such  situations — that  of  standing  on  legal  rights  and 
ligbting,  incidentally  to  the  great  profit  of  said  attorneys.  The 
Chicago  companies  bowed  to  the  claim  of  the  moral  right  of  the 
community  to  have  a  voice  in  fixing  public  service  rates,  and 
virtually  waived  any  legal  rights  upon  which  they  loight  have 
stood.  Their  position  in  offering  to  Open  their  books  to  the  in- 
vestigation of  the  Council  committee  and  to  reduce  rates  not 
only  has  wen  warm  favor  from  the  public  and  the  press,  b«M 
naturally  has  constrained  those  dealing  with  it  in  tlu'  i:i-<nt 
proceedings  to  adopt  a  reasonable  altitude.  The  intention  of 
the  lowH  Electrical  Associaltmi  to  have  the  ^uealton  of  rate 
legislation  in  all  its  aspects  diiCU'.jed  at  sessions  open  l<> 
the  pubUc  is  another  move  in  (he  right  direction.  The  alti- 
tude of  public  service  coiporaiions  in  approacbing  these 
r|uc5i!ons  should  be  a  willitiKufSS  lo  bring  out  the  facts  and  t<» 
cu-ijperaie  in  working  out  the  best  possible  solution.  They  will 
by  so  doinr  fere  much  better  in  the  long  run  than  by  assmning 
an  uncompromising  attitude  at  the  start,  and  tfaercby  arouse 
hostile  sentiment. 

The  action  of  the  Oticago  companies  in  voluntarily  reducinK 
maxim  am  rates  and  abolishing  last  year  the  minimum  bill  of 

$1  per  month  raises  an  interesting  queslion  in  e<j«italilc  r.itt- 
making.  There  is  little  doubt  that  the  »hort-hour  users  who 
pay  the  maximum  rate  and  the  small  users  who  pay  mini- 
nnini  bills  many  monlhs  in  a  •..  ir  .-^rr  unprofitable  custom- 
ers. .'Vny  movement  to  reduce  raa.Na;ium  rate*  or  abolish 
miuimtmi  bills  is  sure  to  be  popular  because  it  aiTects  xi 
many  customers.  It  is  equally  sure  to  be  inequitable  because  it 
tnake.s  the  profitable  class  of  customers  pay  the  tosses  on  the 
busiiios  of  the  small  and  the  sbotl-liour  consumers.  A  company 
may  figure  that  for  the  sake  of  popular  approval  it  can  do  a 
small  percentage  of  its  business  at  a  loss,  but  it  is  certainly  con- 
trary to  alt  our  mtiili-ri:  il  curics  of  so  adjusting  rates  tli-it  each 
coiMumer  shall  bear  his  true  share  of  the  whole  expense. 


Calculatioh  op  DvtiAMO  Sparking  Constants. 

We  publish,  on  page  gts  of  this  number,  an  article  on  this  sub- 
ject by  Mr.  A.  Press.  It  forms  in  one  sense  a  sequel  lo  an  article 

by  ibc  same  author  on  paKc  '  '  i'-^'  pri  .  r  ling  vohmic  (De- 

cember i6,  190s).  Some  of  the  formulas  in  the  earlier  article 
have  nndergone  a  considerable  modification  in  this  new  article,  but 
this  cha5>'.  i-  t'  l.i  welcomed  if  it  i  iin  .  fiom  a  careful  compari- 
son of  a  large  number  of  dynaiiMi  in  known  practical  operation. 
The  theory  of  sparking  at  commutators  is,  in  one  fonn  or  an* 
other,  as  old  as  the  practice  of  building  direcl-curreiit  dyna- 
mos. A  number  of  empirical  formulas  have  been  offered  by 
engineers,  at  different  stages  of  the  dlynamo  devdopmenl.  The- 
lit^rrit-'rc  of  the  subject  is  bulky  to  the  verge  of  tediousness. 
The  lull  theory  uf  the  sei  iiiiiiKly  simple  phenomena  of  comaui- 
taliori  is  admilteilly  so  complex,  that  it  is  probably  hopcIeSS  tO 
seek  a  formula  that  will  deal  with  the  mailer  from  a  strictly  phy- 
sical standpoint.  All  we  can  hope  (or,  at  present,  is  an  einpiricaf 
theory  based  upon  the  fundamental  principles  of  what  WOUld 

support  a  full  scientific  theory,  but  checked  by  experience  on  w 
large  number  of  actual  commutators  in  daily  use. 


biyitizeo  by  LiOO^ic 
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The  empirical  (ornuihs  ofTeriNl      Mr  Prt  -^  ;irt  .ippar«ntly  not 
^ificnlt  10  apply.   It  would  b«,  however,  very  de&trabie  to  have 
J  laHe  funririied  whtcii  would  diow  the  actual  values  of  the 
critical  qtianlitics  considered  in  a  large  number  of  recognized 
flucbioes,  in  such  a  manner  that  the  tabulated  value  could  be 
cbedMil  bar  each  engineer  inm  ht»  own  experience^  and  the  re- 
ndliof  the  empirical  formula  compared.  It  is  only  in  lUcfa  a  way 
that  cencral  confidence  in  n  new  empirical  formula  can  speedily 
be  fceured.  Our  eugiiieering  formulas  used  in  the  construcitou 
«f  dynamo  machines  are  mostly  capable  of  oonsideraUe  preci- 
MOti,  and  liavc  shown  thrm<i<"lvc"<  in  prnrtic-e  to  he  rfli.nblr  Oiir 
oapirical  formulas  relating  to  the  sparkmg  litnitatiuns  of  com- 
maiaion  are  not  in  so  satisfactory  a  condition.  There  is  still 
diiC!i;:fnn  and  difference  rif  .:,|iiniij[i  nvcr  thrm  Crmsequently. 
it  ii  a  matter  of  coiuiderable  importance  that  any  new  empirical 
iparic  lunic  formula  dionM  be  tinroaihly  tested  and  elucidated 
ly  aumeious  otaaiplefc 


congi.aulaud.  as  securing  an  important  link  in  international 
communication,  so  essential  to  the  development  of  general  dvi- 
lixatton.  Full  and  courteous  acknowtedgment  is  givaa  in  this 
broad-gauged  paper  to  American  methods  in  one  direeliGii  and 
to  British  manufacturing  enterprise  in  another.^ 


Ikaucl'ral  Address  of  the  PRfisiu£NT  of  the  British 
ImTtTUTB  or  EucmcAi  £HGiNn»s, 

Tbe  inaugural  address  of  llr.  John  Cavcy  to  the  British  In- 
itilaiion  of  Electrical  Engnnecrs  covers  a  wide  field  in  tclcKraiihy 
tnd  telephony,  subjects  with  which,  as  head  of  the  electrical 
<iigincering  department  of  the  British  Post  OSee,  he  is  entire^ 
fimiliar  The  address  contains  a  coUfctioti  of  interesting  and 
Tsiuable  atatistics.  From  this  standpoint  alone,  it  is  one  of  the 
omt  noteworthy  recent  additions  lo  etectrieal  engineering  lit- 
erature in  the  tclfgr.-ifhir  :in<!  'cK-^ih  inic  departments.  The  grotttli 
of  telegraphy  in  tlie  United  Kixigdom,  judged  by  tbe  numttcr 
of  telegraph  instruments  installed,  appears  to  have  been  fairly 
steady  at  about  6  per  cent  per  year  for  the  last  25  years.  On 
tbe  other  hand,  the  growth  of  telephony  in  the  hands  of  the 
Post  Olike  has  been  at  a  much  more  rapid  rate.  <o  that  at  die 
present  time  tbe  growth  in  line  conductors  is  nearly  all  on 
telephonic  acconni.  Some  brief  world  statistics  or  estimates 
arc  offered  of  the  development  of  telegraphy  and  telephony  in 
all  chnliicd  ooontries  up  to  the  year  igoa.  They  indicate  that 
there  were  then  over  ,V  i  inillioMs  oi  Tn-^c:  of  telegraph  wire,  and 
nearly  jyi  millions  of  miles  of  telepltone  wire  in  use.  if  we  allow 
tm>  miles  of  wire  to  the  mile  of  telephone  circuit,  or  assume  met- 
allic circuits  fr.r  li-"!_-i.!;Mn\ ,  lliis  w.mlt!  :iu-.-ii;  that  the  tot;il 
io^th  of  telegraph  and  telephone  circuits  in  the  world  were 
about  the  same  for  the  dale  referred  to,  and  either  would  more 
than  girdle  the  sun.  The  total  number  of  telephone  instru- 
ments connected  was  about  jV«  millions,  or  nearly  one  per  mile 
of  circuit;  while  the  immber  of  telegraph  instruments  installed 
was  about  H  million,  or  about  one  to  fourteen  miles  of  tele- 
Ctapb  circuit.  At  the  present  time,  the  rate  of  telephonic  increase 
is  far  greater  than  the  rate  uf  telegraphic  increase. 

The  tendency  in  Great  Britain  jt  the  present  time  is  in  thr- 
direaion  of  placing  the  telegraph  trunk  lines  across  country 
UBdergnund.  and  leaving  the  tdepbone  wires  overhead.  A  main 

UlvderKro!rr:iI  cnhh-  of  '.'-•li/grriph  wirt:'-   frr-in  Lonrlnii  Cb.->{o-,v 

is  shortly  to  be  completed,  and  a  speed  of  200  words  per  minute, 
fhMMigh  one  repeater,  is  expected.  This  is  a  distinct  adiieve- 
ment,  rendered  possible  only  by  the  substitution  of  paper  and  air 
for  gutta-percha,  as  an  insulator.  A  consplete  trunk  system  of 
videtgRMmd  condnetor*  Is  expensive,  but  it  forms  a  valnaUe 
national  .nsset,  since  it  places  internal  telegraph  communication  be- 
joad  die  ordinary  reach  of  climatic  disturbances.  This  movement 
^Bvaids  sheltering  the  telegraph  trunk  lines  in  the  lap  of  mother 
^Kh  is  one  on  which  the  government  of  Great  Britain  ts  to  be 


COMMUTATIOH  IN  SiNOLK-PhASS  MoTOKS. 

The  greatest  difficulty  which  has  been  encoontered  in  the  de- 
sign of  alternating-current  motors  of  the  coomiotator  type  has 
resided  in  the  unavoidable  ejiLf.  produced  at  the  coil  under  til* 
bnish  due  to  the  variation  in  the  field  magncdsm.  To  the  ex- 
istence of  this  e.in.f.  cm  be  attributed  the  lack  of  progress  in 
the  development  of  this  type  of  motor  previous  to  the  last  few 
years.  Although  ntunerons  sdiemes  have  been  devised  tor  com- 
pensating for  this  e  m  f  when  rVrc  armature  is  in  motion,  no 
method  has  a»  yet  been  proposed  by  which  it  can  be  neutralized 
when  the  armature  is  stationary,  on  account  of  the  iut  that 
both  the  flux  which  causes  the  e.in.f.  and  the  coil  in  whicli  tiie 
e-m.f.  is  generated,  are  necessary  for  tiie  successful  operation  of 
the  motor.  It  follows,  therefore,  that  while  many  fbms  of  dus 
type  of  motor  commutate  satisfactorily  near  synchronism,  or 
under  qieed  condttiona.  all  forms  of  altemating-carrcnt  com- 
oMttMor  motors  are  equally  disadvantageous  with  rafeivnea  to 
the  ejn.f.  to  be  short-circuited  hy  the  brush  at  .  starting. 


Uf  the  many  methods  which  have  been  proposed  for  minimu- 
mg  the  effect  of  the  short-circuited  e.m.f.  in  the  fioti  tmder  eom- 
inutation,  those  which  invo'vc  the  mr:  nf  remittances  in  series 
with  the  coil  seem  to  have  been  most  successful.  Both  the  short- 
drciut  current  and  the  main  motor  etnrent  must  pass  simul- 
taneously through  these  resistances  th' ■>  are  orJinarily  in- 
serted in  the  coil  circuit  As  far  as  concerns  conunutation,  it  is 
deaitaUe  tiiat  the  value  of  these  re^staaces  be  as  large  as  pos- 
sible, white  (he  loss  of  power  due  to  the  p.if  >age  of  the  main 
motor  current  through  them  dictates  that  tbe  value  be  kept  quite 
small.  Even  on  the  score  of  eliiciency  alone  an  extremely  small 
resistance  would  result  in  an  enormous  loss  due  solely  to  the 
short-circuit  current,  so  fhnt  therf  e.visH  a  definite  value  which 
produces  the  best  general  ctticicncy  of  the  motor  or  the  most 
nearly  perfect  performance  of  the  macUne.  On  page  saa  of  dw 
present  issue  is  given  sr.  -nfrrcitinf:  'li^r  i^sion  by  Mr.  Marius 
Latour  of  the  commutation  of  single-phase  motors  as  affected 
by  the  loas  of  power  at  the  contact  between  the  brush  and  the 
scRments.  The  complete  solntim  uf  tin  problem  is  quttc  tlirF.- 
cult,  but  the  author  hat  rendered  the  task  relatively  simple  by 
treating  the  comrautation  hy  three  different  nwlhoda,  each  of 
which  is  incomplete  in  itself,  and  then  finding  certain  relations 
which  exist  between  the  individual  results,  the  combination  of 
which  affords  an  adequate  view  of  the  complete  solution.  The 
assumption  ia  made  that  die  heat  produced  at  tiie  bmdi  should 
he  2  rn:nirnnm,  ar.d  three  criteria  are  employed,  namely,  the 
average  quantity  of  heat  produced  per  second  and  per  square 
centimeter  under  tfie  brash;  tiie  average  quantity  of  heat  prodtned 

jit-r  ^cc'jnrl  and  per  s'jcart  c«ntimr>ter  nt  the  er!gr  of  the  brush, 
and  the  voltage  between  the  brush  and  bar  at  tbe  moment  when 
the  brush  leaves  die  bar.  The  author  shows  that  with  a  brush  of 
a  certain  width  it  is  advantageous  to  cover  as  many  commutator 
s^ments  as  possible,  hut  that  (or  practical  purpoacs  two  or  diree 
segments  are  sufficient.  Although  the  expres^ons  for  determin- 
ing die  conditions  which  render  the  heating  at  the  brush  a  min- 
imum are  complicated,  for  any  certain  design  of  motor  the  major 
portion  of  the  expression  becomes  a  coiutant  and  tbe  solution 
of  die  eestdtant  eqtudons  is  qnita  aimpte 
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A.  I.  E.  E.  Election. 


The  Philadehihta  bnmch  of  the  Americftn  Institote  of  Elec- 
trical Engimcn  hn  noilcd  a  potul  card  to  alt  mefltbers  of  the 
ItHtituie  repudittiiv  a  citcutar  (of  wMch  mMc  was  aiade  i»  Hmt 
coltmms  fbllowinf  hs  issue),  dalcd  Feljruarjr  lo  and  tenl  out 

with  a  nomination  ticket  liMdnI  by  Dr  Sheldon,  which  ticket 
purported  to  have  the  tanction  of  the  Philadelphia  members.  The 
I»  s:al  csrd  si.itc^  ih.it  im  Mich  committee  at  referred  to  in  the 
circuUi  was  aijjjuuitcil  .mil  thai  the  tircniar  was  entirely  iinan- 
thorized.  The  circular,  moreoser,  |j<^te  an  addreNS  in  Phila- 
delphia which  does  not  cxiM-  This  oAcial  Cdminimicalion. 
though  dated  February  20.  is  posl-marlted  March  I.  and  tlui» 
did  not  reach  members  until  too  late  to  counteract  the  effect  of 
the  bdiitt  cireidar  at  wliidi  it  was  directed. 


Devdopment  of  Southern  Wato'  Power. 

At  no  time  In*  more  atlenlioa  been  directed  to  the  devdopmcnt 
of  Sauthem  water  power  than  the  present,  and  several  large 
Mhemes  arc  being  carried  ont,  Stone  &  Webster.  <if  Boston.  h.-«\e 
recently  arranged  for  the  purcli.isi'  i  t  :h.  i  '.  iIhiii  .un  1'  iw:  i  0>iti- 
l.iany,  the  Coweta  Power  Conip..ti>  iinl  '.\ir  rii.iit,c-i  k  Ik  ,  i-";dls 
Coniivany.  r:i.-  p  irchasc  of  these  c<t—-:'.:uh:- .  ti  i;.  i ;i..  r  \sit':  some 
addilionii]  latiili  known  as  the  Standrng  Boy  Creek  properties, 
gives  control  of  all  water  p«iwer  property  practicable  for  develop- 
ment on  the  Chatlahihiclii-e  River  iK'lween  C'llnnitnis.  Ga.,  and  a 
smalt  completed  dcvclopmont  just  Kt'li>w  West  Point.  Mtmted 
about  thirty  miles  above  Colnmbvs.  It  is  e^ltmated  that  754100 
hp  can  be  developed  within  a  dietanee  of  15  or  anilcs  of  tlie 
city  of  CcdiDiilMak 

The  propeitief  acquired  will  he  merged  in  a  new  company  to 
he  called  tlie  Columbus  Power  Company.  The  capitalieation  will 
include  $4.000000  of  30-year  5  per  cent  Rold  bonds,  of  which 
SlJ-.IXKX)  will  be  sold  forthwith.  $1,650,000  will  be  ccrtilieil  on 
.he  execution  <if  the  mortgage,  and  $^75,000  will  l>e  held  in  the 
treasury.  The  l>ond4  are  guaranteed  by  the  C<ilumbiis  I  lrcnu- 
Company  and  are  callable  at  110  and  inler«-st.  The  sillkltl^:  hmmI 
Is  to  l>e  I  per  cent  per  aniuim.  of  bonds  issued,  the  first  p.n:^.'  ,1 
I'l  be  due  in  1<)IJ.  The  preferred  stock  anthorucil  is  $350,000, 
I"  be  fully  issued,  and  redeemable  at  10,5;  prcferrcil  as  to  divi- 
■  ti-nds  and  in  case  of  liquidation.  The  common  sloeic  is  $l,500|iOaai 
«  hich  will  also  be  fully  issued. 

The  firft  step  in  the  development  of  this  water  power  properly 
wili  be  the  conctmelion  of  a  jMwIip  itcam  plant  lo  mpplcnicnt 
the  exitttiiHT  hydraulic  plant  of  the  pretem  CMumhus  Pow«r  Com- 
patqr-  'This  will  increase  the  generator  capacity  to  iijoao  hp. 

Additional  hydraulic  <levelopmcnt  wilt  be  made  from  time  to 
time  as  may  he  necessary  to  meet  the  demands  for  power 

.■Ml  of  the  common  st'Hk  of  the  new  company,  t  n;>  :li.  '  .\  u'l 
.1  portion  of  the  preferred,  will  be  held  by  the  CoKiitiljU'  iCUkiric 
Company,  a  Stone  &  Webster  property,  whifli  owns  all  the  securi- 
Ires  o(  llic  Ci.'is  l.iKbt  Company  of  Columbia,  and  prariioally  all 
Ihe  »eetirttie>  of  the  Culumbus  Kailroad  Company  These  latter 
named  siib-companics  dr.  the  -ntirr  Ras,  electric  light,  electric 
railway  and  retail  power  busiiii      11   I  c  dty  of  Cohimbu*. 

It  is  expected  that  the  propuiicd  development  will  greatly  stim- 
ulate the  growth  of  die  city  of  Columbut  and  lead  lo  the  citab- 
lithmcnl  of  many  new  millii  and  mamifacturliv  enlerpriae*  which 
are  based  more  or  less  upon  an  abundant  and  stca*^  supply  of 
cheap  power, 


Limiting  Public  Service  Corponle  Stock. 


Mr,  H  P.  XifboN,  «hi>  is  in  charge  of  the  bureau  of  franchi^'s 
of  ibe  N'rw  Y  -k  r..  lid  <if  Kstimate.  has  inserted  in  a  recent 
franchise  contr.m  vniii  a  new  company  a  rlauM-  pri>liibiling  the 
1- -nance  by  it  at  any  time  of  stock  or  IhikK,  without  the  consent 
iif  the  fioard.  In  his  report  on  the  subject  hi-  speaks  of  over- 
capitalization as  one  of  the  crying  evils  of  the  day.  an<l  says: 
"This  is  frequently  a  capitalization  o(  anticipated  profits,  and  has 


a  direct  bearing  upon  ihe  coit  to  the  eonsuiner  of  the  product 
manufactured  by  the  company  so  capitalized.  If  a  company  whose 
capitalization  or  whose  funded  debt  is  many  times  the  value  of  i(» 

tiiriKiMi.-  j.r^ ijKTty.  .tnti  if  l;u'  ci>n]ip.iir.  li;i>  .1  nii  ini:i;>MU  of 

tilt-  ln;>iiir-->  in  alucil  it  Is  eivgagtd.  tluTC  is  a  tcmputioii  to  ituit 
coni|i:in>  til  ili.irgc  for  iti  product  an  amount  far  beyoaii  wti  't 
would  be  sufhcicnt  to  pay  the  cost  of  production  plus  a  fair  return 
n|>on  an  amount  which  would  represent  the  actual  value  of  the 
plant. 

"There  are  railroad  companies  in  the  City  of  New  York  who^c 
capital  stock  outatanding  and  whose  funded  debt  each  are  eqiial 
to  many  tmica  the  value  of  the  tangSde  pnptMy.  Probably 
the  ume  may  he  aaid  of  other  puUic  aerviee  cotyorationa  in  the 
city. 

"Tlie  city  is,  in  a  way,  a  (lartner  in  the  business  which  require* 
the  use  of  public  properly  such  as  that  conducted  by  railroad 
coif;  nil  I -.  ^jas  companies,  telephone  compaiik  -.  1  r  tin  r  {.-iitr.  r- 
priscs  requiring  the  use  of  public  streets.  1  iicsc  coiupaiiics  lire 
supported  by  the  revenue  obtained  from  their  patrons,  while  the- 
city  is.  or  should  be,  financially  reimbursed  for  the  occupation  of 
public  pro|)erly.  The  occupation  of  Ihe  streets  is  ab'iolutcly  nec> 
essary  for  these  companicf  to  carry  <in  their  business.  On  the 
other  haiTd,  it  is  to  the  city's  interest  that  citizens  be  supplied 
with  the  conveniences  or  necessities  which  may  be  furnished  by 
such  companies  at  reaaooahle  rates  if  ^  right  it  given  for  the 
alreeta  to  be  occupied  for  that  putpote. 

"^e  atitheritie*  are,  therefore,  tnlerealod  m  the  buainctt  t9 
such  an  eMent  and  any  contract  entered  ifito  between  Ihe  city 
and  the  company  applying  for  rights,  should  be  stich  as  will  pro- 
tect those  citizens  .against  a  possibility  of  unfair  charges,  and  if 
ovcrcapiiaEizatiun  iciuU  tu  develop  such  charge!^  then  the  contract 
should  be  sufficiently  broad  in  iu  terms  lo  prevent  oivcrcapitali* 
nation. 

"Should  public  service  corporations  receiving  rights  from  the 
city  fail  in  the  future  to  give  the  people  adequate  service  and  for 
that  or  other  reasons  the  city  government  deems  it  necessary  to 
take  control  of  such  property,  it  will  be  impossible  to  do  so  by  a 
payment  of  a  fair  value  of  the  properly  if  such  company  is  Ovet- 
capltalixcd  without,  perhaps,  doing  an  injury  to  innocent  investors 
ia  stodts  or  bonds,  which  have  been  issued  in  excess  of  Ibe  value 
of  the  pn^ftxty." 

The  Iowa  Electrical  Association  Progrunme. 

Prcsidcnl  .Austin  Burt  and  other  orticcrs  of  the  Iowa  Elec- 
trical -V'sociaiion  base  prepared  a  programme  for  the  next  Iowa 
Electrical  .Association  convention  that  appears  to  fully  sustain 
Ibe  reputation  <if  that  association  for  getting  up  papers  and  dis- 
cussions «f  great  practical  value  10  the  Central  station  men  of 

that  State.  The  convention  will  occupy  two  days,  April  18  and 
J9,  with  the  probabilior  of  an  eveninc  wasioB  on  the  first  day- 
The  second  day  wiH  he  hirgely  given  up  to  a  thorongb  disenision 
of  the  rate  legislation  qnestion,  to  which  the  public  will  be  in- 
vited. The  idea  is  to  have  as  complete  an  airing  of  the  subject 
;is  possible  that  public  sentiment  in  Ibe  matter  of  rate  regulation 
be  gnided  in  rational  channels. 

The  iironraiiinie  lor  the  meeting  as  announced  by  Secreiary 
Cieorge  S.  Carson,  of  Iowa  '  ii;.  1-  .  Irl'i  -.'.-  Xddress  of 
welcome,  President's  adtlrrss,  Reports  r>(  secietary.  treasurer, 
E.xeculive  Coiiiniiilee  and  Finance  Connniltee.  Rei)ort  <iil 
progress,  by  .1.  R,  Cravalh,  of  Chicagi),  wrslern  editor  of  the 
Mlki  tkii  ,M  Wt.Ri.ii.  Report  of  Cominiitee  of  Facts  and  Factor.^ 
by  D.  F.  McCee,  Red  Oal(.  "Central  Station  Publicity."  by  Franic 
B.  Rae,  Jr^  of  the  C  W.  Lee-Comp«ny<  Newark  N.  J.  "Economy 
of  Mechanical  Stolian  and  Ash  Maehineijr  in  Small  Stations,"  bgr 
C-  F.  Freehanf.  of  Crcacot  "Economy  of  Condensing  Plants  in 
Small  Stations,"  by  W.  .A.  Mall,  of  Belle  Plain.  "Eflrect  of  Boiler 
Compounds  on  Kngine  Lubrication,"  by  I,.  W,  Gill,  of  Man- 
chester, "Line  Losses  and  Kconomical  I  >  1 1  il.ui  1  "  t  y  J  A. 
Innes.  of  Kagle  (irove.  "Care  and  Maintenance  01  .Meiers,"  by 
A,  W.  Z-ibm.  if  .Vinson  City,  and  H.  G.  Oorr.  of  Dubuque. 
"Some  Practical  Kxperience  with  Steam  Turbines,"  by  C.  E. 
.Stanton,  of  Dubuque,  and  NuK  Chrisienscn.  of  Waterloo.  "Ex- 
periences with  Grounded  Secondaries,"  by  H.  G.  Gorr,  of 
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Dubuque :  Thomas  SIoss,  01  CetUr  Rapids,  and  \V.  P.  Cosper.  of 
•he  Garton-Daniels  Compiiny.  "J'.ff.ii  i  f  D.n  l>i.id  on  Station 
Economy."  by  J.  P.  Jones,  of  C«-il;it  l  alU,  I'.  H.  Richardson,  of 
lloonr;  VV.  J.  Greene,  of  Cedar  U.->ij;.1s.  .uid  J.  Walsh,  of  I  >.ui':i- 
(Kirt-  "Ways  and  Means  of  Incrcasmg  Uusincs*  in  Town-  >iii<lcr 
Sxwo."  by  W.  S.  Mead,  of  Parkcrsburg;  O.  flrM  Ancll.  ..t  l  ake 
City:  Joseph  Hulcbtnson,  of  Manchester,  and  Thomas  I->rris, 
of  Osage. 

The  discuiHon  ptrminiiig  to  ntc  kgislation.  includes  the  fol- 
lowing  :  "Deprcdatiaa  of  Etaclric  Pr^itiet,'*  by  Prof.  G.  W. 
BiiMll.  of  lOM  Slate  CbOcge,  Aims.  "UBfawpablc  and  Un- 
mtraiiMd  Rate  AcitatiaB,"  by  I.  Y.  Sbernwn,  Ucat.-GovermK' 
of  IINnob.  'nBl)Viial>te  IUte«."  by  Geurgc  McLean,  of  Dubuqtte. 
"Legal  Statuj  of  Rate  Regulation,"  by  Mr.  llurd,  of  Dut>u<]ue. 
"Political  Status  of  Rate  Regnlatkm."  by  Hon.  M.  J.  Wade,  of 
low.-i  City. 

Conveiitior.  In  ;i  ;i|iiarters  will  ii  i  v.  Kirkwoocl  Hotel.  Siti'- 
ply  houses  are  invited  to  make  exhibits  and  have  rcpre'ifni.iiive* 
in  attendance.  The  Iowa  Street  &  Intcrurban  Railway  .\siocia- 
tion  wilt  hold  iu  conveniioii  Aitril  19  and  20,  thus  synchronixing 
with  the  other  society. 


The  German  Submarine  Cable  Network. 


.■\  very  intcrc^:i;:|.;  riA  u'w  is  preMiiinl  I  j  I'.  S  CiMiinl  l.ie- 
field,  of  Freiburg,  Liermany.  on  the  lU  w  l-  j  ment  of  the  (icr- 
inan  .submarine  cable  system.  He  ca'ls  .",tici;tion  to  the  sigiiiti- 
cant  f.ict  that  the  new  cable  from  Yap,  in  the  Caroline  group, 
10  Shanghai,  fu^1i^l)e^  the  final  link  in  the  tirst  non-Britiril 
cable  to  encircle  the  (lobe.   He  givc^  aUo  the  follo«-tng  data: 

The  year  tgms  has  been  for  the  Gentian  cable  industry  a  very 
eigniioaiit  one.  for  it  not  only  ^vt  u>  Germany  a  freat  many 
new  cables,  but  the  advantaKcs  and  advancements  made  in  sea 
cable  leduiie  can  be  said  to  have  been  in  every  respect  first- 
dass.  It  is  claimed  that  the  rapidity  and  precision  with  which 
the  newest  German  cable  from  Shanghni  1"  Yap,  in  the  Caroline 
Islands,  was  laid,  which  had  Iw-en  finislird  .iiid  ready  for  u«e  on 
Moveinbcr  1.  arc  unexcelled. 

The  number  of  German  cables  ^vllich  have  a  length  "f  over 
6j  mile-.  Ikl-  l"*cn  increased  through  this  new  cable  l  ^  ir-ir-ieii 
an<l  are  as  fnllows:  I'liiden-Borkum-Lowestoft  ( Engtand ) 
OS71),  2ft I  niile«:  Hoyer-Woterland- Arendal  (Norway) 
(1879).  Kiiuleii-Valentia  (Ireland)  (  iSHj),  084,8:  Kniden- 

Borkmn-V^  (Spain)  (iH<}4-9fi).  i,.io4.2;  Sassuiir-Trrlleborg 
(Sweden)  (iSgfl).  7»-7i  Emdcn-Borktmi-Harta  (Aiores)  New 
Yorle  (190a),  An^li  Tjintau-Tschifu  (Oiina)  (1^),  JtlS-g: 
Tsintau-Shanghai  (Oiinn)  (rgoo).  43&2:  Emdcn-Boilnnn-Bs«' 
ton  (England)  (1901),  M91  Etrulen-Borlcnm-'Hona  (Azores) 
K'.-w  York  (Kjo.O.  4.911.9:  KoiMtanza  (Roontania)  Cbn«lanti> 
nople  (T90.1;).  .^i.vi :  Menado  (Celebes)  Yap  (Caroline)  Guam 
il.adrones)  (ifoji),  2jn9Ai  Shanghai'- Yap  (Caroline)  (igos)* 
a.JJ94 

0(  these  the  Rniden-Valentia  an«l  Emden-Borkiini-Ilorta  be- 
long in  common  fn  Germany  and  England;  Sassniiz-Trellelxirg 
in  common  •  '  i  .i  riiuiiv  :,n<\  Sweilen,  F!mden-Bi>rknm-Vigo  and 
Emden-R<irkuni- Horiii  to  the  German  .Atlantic  Company;  Koii- 
'tani'a,  t"  the  Kas|  Europe.m  Company;  Menado- Yap  ami  Shang- 
hai-Yap to  the  German-Netherlands  Company,  and  only  the  re- 
mainder can  be  considered  as  the  sole  properly  of  the  Ger- 
man Empire.  The  Emden-Valcntia  was  formerly  the  only  lete- 
grapihic  enaununicatiaia  with  America,  but  ceased  to  be  used 
when  the  real  (krnian  Atlantic  cables.  BmdefwBorkttm-Horta 
and  Tjitttan-Tschiftt.  were  completed.  Besides  these  large 
<Kean  cables  there  are  a  great  number  of  shorter  ones  which 
;ire  partly  in  use  between  the  various  Gernian  seaports,  and  be- 
tween Gern  .ins  .  ii''  ncighlKiring  countries.  For  example,  there 
is  a  cable  ?i  57  ;riil<-  long  from  .Arkona  to  TrcMeborg,  Sweden, 
winch  h.i-  'hcii  in  11-1  .int  !  1865,  and  bc-uli  Hiese  there  are 
t'  r'  i  Mricaii  cables  which  have  been  rented  from  the  owners, 
inc  dsffcrent  English  cable  companies.  These  are  as  follows; 
East  .Africa,  Sansibar-Bag.'>mo\'a-Dar-es-Salaam.  S4.5  miles; 
Southwest  .Africa.  Swakopmund-Mossamedes.  t^2^  miles;  Kam- 
eron,  Boony-Duala  of  xq^  miles.  Of  these,  the  first  two  belong 


to  the  Eastern  and  Sontii  .\iricaii  Icltgraph  Company,  and 
Ic-i  ti)  till-  ,\It;i;„ii  [)i?ict  Telegraph  Company. 
.\llugi.'!litr  Gcriiiaity  has  over  t8,Si6  miles  of  cables,  of  which, 
however,  only  about  3.29.1  mili  iiH  u^Mud  liy  the  (i  vcTiiinent. 
The  total  cabV  length  of  the  earth  :■■  lKf.\ccn  273^2  and  .J79t,6t6 
miles,  from  vsliuh  willbeSCCn  th.it  (ji  rraany's  percentage  is,  not- 
withstanding all  the  progress  which  had  been  made  m  the  last 
year  in  that  direction,  very  modest.  Really,  only  ab<iut  one- 
fifteenth'  of  the  total  cable  length  is  Cierman.  while  England 
has  more  than  tvn^thirds.  Not  more  than  two  years  ago,  bow- 
ever,  <>emany's  inn  was  no  more  than  cne-twcn|i«th.  so  it  is 
evident  that  since  that  time  Germany  has  made  great  strides 
forward. 

From  Europe  to  cast  .Asia  and  to  the  Chinese  ojast  there  are 
the  land  telegraphs  and  sea  ceI  !'.'  "I  'In-  ii^uuNli  Great  Norse 
Telegraph  Company.  The  Ai'inti.  U««u  is  lr,tversed  not  only 
the  English  telegr.r.ili  lii  i-  Inii  :ilso  by  the  .American,  French, 
and  German  cables.  I  litse  art.  through  the  various  service  lines 
of  llie  t'nited  Stales,  combined  with  the  westtTn  coast  of 
.America,  and  from  Sau  Francisco  the  .American  Pacific  cable 
extends  via  C^uam  to  the  Phitipllincs,  In  Guam,  (towever, 
the  Cernun-Nctherlands  cable  system  branches  off  to  Y«|^ 
from  which  place  the  new  cable  has  made  a  new  bond  of  union 
with  the  German  and  Danish  lines  on  the  Qiinese  coast  The 
cable  Shanghai- Yap  assures  to  Germany  henceforth  s  lekgnpMc 
union  with  the  Ladrone  and  Caraline  islands  independent  of 
I'liglish  inniience,  and  these  islands  are  German  colonial  pos- 
sessions, besides  also  the  union  with  the  Great  Sunda  Islands 
.'lid  the  inii)ortant  Dutch  colonial  possessions  in  Farther  India, 
«hich  are  so  im|>ortant  also  for  the  German  commerce. 

The  Shanghai-Yap  cable  line  has  been  laid  in  greater  sea 
depths  than  any  other  c.iblc,  I'p  to  a  few  years  ago  there  was 
iin  cxNr  in  a  greater  ocean  depth  than  16404  ft.  The  .Amer- 
ic  111  r;i'..]v  in  the  Pacific  Ocean  was  in  laid  in  depths  to 

Jt)^469  ft.  The  cable  Menado- Yap-Guam,  which  was  laid  in  the 
yeu  ISnS  hy  'be  German  cable  steamer  Strfhan.  surpassed  this 
record,  inasmnch  as  it  was  obliged  to  It^  the  cable  in  depths 
of  «,9lS6  ft.  and  to  lay  the  cable  Shanghai-Yap.  wbidi  work 
was  also  the  task  of  the  cable  steamer  Stepkmt,  .it  was  even 
iieccssa  ry  in  the  vicinity  of  Linkiu  Isbmds  to  reach  depths  of 
j(^j4b.tj6  ft ,  which  is  one  of  the  deepcM  places  to  be  fbnnd 
anywhere  in  the  oceans.  The  cable  was  manufacttircd  in  Gtr- 
ttiaiiy  by  the  North  German  Sea-OUe  Woclcs  in  Nordenham  at 
the  tuouth  of  the  Wescr. 


Discussion  on  the  Single-Pluue  Motor  in 
Central  Station  Work. 

.A  meeting  of  the  Chicago  branch  of  the  American  Institute 
of  Electrical  Engiiteers  was  held  February  2f,  at  which  Mr. 
W.  A.  Layman,  genenl  manager  of  the  Wagner  Electric  Manu- 
facturing Company,  of  St  Louis,  read  a  phpcr  on  «h*  "Present 

Status  of  the  StngV-phase  Motor  in  (jMitral  Statkm  Woif*  Mr. 

Ijyman  cl  i  -  ih  iI  c-  inim  r.  i  il  single  phase  nioii>rs  under  three 
generiil  bra.!:,  1  In  oj.r.iii.nator  typs'.  the  synchronous  motor 
..n  1  I'ru  modified  ixilyphasc  induction  motor.  He  then  reviewed 
the  principal  patents  having  a  bearing  on  the  motors  made  by 
the  Wagner  Electric  Manufacturing  Company  to-day.  The  first 
psieiit  mentioned  was  issued  to  W.  .A.  Anthony.  I).  C  Jacb>on 
and  H,  J.  Ryan.  September  ii.  1888.  Tl  shows  a  commutator 
type  repulsion  tnoior  in  which  ihe  field  coils  of  the  motor  are  con- 
nected to  the  smgle-pbase  supply  line  and  the  armature  circuit 
is  closed  ihrongh  a  resistance  connected  between  the  brusttcs. 
1'he  next  patents  mentioned  were  granted  to  Prof.  Elihu  Thom- 
son ill  i88q  and  ifkx>.  In  the«e  were  shown  an  aimatarc  opcn- 
eircuiled  at  the  start  and  short-circuited  like  an  induction  nwlor 
when  up  to  speed.  This  type  w  i-  ■.•.ili  <l  have  never  proved 
successful  in  practice.  It  remained,  tin  .\iithor  said,  for  Prof. 
E.  .Arnold,  a  German  engineer,  to  m.iki  ilic  tlii.i'.  ijr.n  tK-  i'  .  om- 
bination  which  is  used  in  the  Wagner  constant- speed  motors  of 
to-day. 

The  Arnold  patents  referred  to  as  covering  the  present  Wag- 
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jn;r  coiiiiruciioii  wtTr  i>«u«m|  Ai^ku-I  6.  i-V,.^.  aii'l  Jur.i-  2}.  1896. 
They  show  a  motor  startirti  as  a  reimlsioii  motor  with  short- 
circuited  brushes  bearing  on  a  coinmututor.  Aftf-r  tli,.  motrir 
is  up  to  5pec<l  the  brushes  arc  lifted  off  the  i  "imiiit.ilor  ami 

the  anmtuic  winding  »  ■hort-cifcnited  Mlomatic«Uy.  He  men- 
tioned abo  »  ^attM  i»«Md  to  Lndwiff  GutniUHi  in  iBjx  ibowjiw 
a  motor  having  iu  fields  excited  by  a  singl^phaae  aHenutliv 
«an«nt  and  a  ring  annattire  enxs-connecled  at  varkrat  points. 

He  then  briefly  referred  to  the  split-pha»e  motor  pateiui  of  Tcsla. 
tie  spoke  briefly  of  the  contest  waKed  in  the  early  nineties  bc- 
II  till  General  Kltiitu,  Fi  \\\r.:ii  itij  Wanner  compainos 
ovtr  a  ^.!)glc-phaNe  motor  which  utwraied  practically  like  a  self- 
cxcited  rotary  converter  !>tarted  from  the  alternating-current  end. 
This  type  of  motor  was  .ilKniduned  on  account  of  the  excessive 
voltage  disturbance  it  created  on  Sttlgle-phase  lighting  feeders 
while  being  suited.  He  then  gave  circttits  of  the  elevator  motor 
now  being  made  bf  the  Wagner  comiHior,  wMch  is  Ibe  design  of 
Leo  Sdnidcr,  a  German  engineer. 

Tliis  motor  was  des«ned  for  freqtient  storting  and  starting 
in  devaior  or  crane  service  without  cxceMive  line  disturbancr. 
The  field  coils  of  this  niotor  are  ixar  conrtecled,  only  two  legs 
of  the  circ-i:t-  In  im;  in  u.»e  at  once  .\  two-point  switch  (by 
mc.ins  of  .  iii  er  utie  <if  twn  lejts  of  the  star  connected 

hi-Hl  n  il-  111.1V  ':,<■  I'i-i.'il  I.I  i':i  -iiiiiili  line)  is  used  for  revers- 
ing the  nioior.  Tfie  inoi>>r  armature  i>  pnjvided  with  a  commu- 
tator upon  which  brushes  be.nr  during  starling.  Between  these 
brushes  is  a  resistance  which  i<  pennanently  adjusted  at  the 
time  the  motor  is  itistalled.  The  motor  also  has  collector  rinK^ 
throitgb  wbidi  current  is  taken  off  at  three  point*  from  the 
armanm  winding*.  Between  the  collector  ring  bniihes»  are 
placed  raislaiKes  wliidi  are  varied  by  the  lever  of  tbc  demlor 
controller.  This  motor  when  operated  as  »  purely  repulsion  motor 
would  give  aUiut  do  per  cent  of  its  full-load  capacity;  heti x-  flu 
advantage  of  operating  it  as  an  induction  motor  when  ap  !■ 
speed,  He  said  the  manufacturers  of  this  new  motor  had  made 
no  great  effort  to  introduce  it  during  the  18  months  it  had  been 
on  the  market,  but  had  placed  a  number  on  trial  in  differeni 
parts  of  the  country  to  delenniiK'  ii^  performance,  which  ha'i 
been  all  that  was  expected.  H  1  1  r  -ferred  to  the  fact  that 
series  eommmator  types  of  sin«lc-pliase  motors  are  being  de- 
veloped by  both  the  General  Electric  and  the  Wettinghotue 
companies  for  railway  woilc,  and  also  (or  the  operation  of  elevat- 
ors and  cranes  from  single-phase,  6o-cyc1e  central  station  cir- 
cuits. 

In  response  to  a  question  frotn  Chairman  Miller  as  to  the 
present  conmii  ri  :.il  staluv.  <if  1  ir  plit  ii'i  '.-r  m  iii.r-,  in  which 
condcn«eT<i  .iri;  iisnl  to  give  a  rotiiSinp  fu M  v.  ::li  -in;; It -phase  snp- 
[iK.  Mt,  1  .i;.-ii.in  ,;nd  that  the  sice  dI'  ;•■  i-i.li  n-i  -  needvd  was  s<t 
great  that  the  cmt  was  eNCfssive.  being  about  50  per  cent  of  the 
price  of  the  motor  His  contpjiny  at  one  time  attempted  lo  use 
condensers  in  parallel  with  its  single-phaie  induction  motors 
in  order  to  comprnsatc  for  the  lagging  current  and  bring  the 
power  factor  of  the  equipment  lo  unity.  Condensers  were  found 
10  be  4iiOTe  trouble  and  expense  than  ih^  were  worth. 

Mr.  J.  R.  Cravath  said  that  the  single-phase  motor  situation 
was  at  present  one  of  f  reat  interest  to  a  large  class  of  small 
central  station  men  who  were  considering  enlarging  their  motor 
business  and  who  already  had  singlo-phase  lighting  distribu- 
tion systems.  It  is  also  of  considerable  interest  to  companies 
operating  polvphasf  distribution  systems,  because  with  single- 
phase  ::.  t  ir  n  ir  w  developed  it  i»  not  necessary  to  exletid 
polypha.se  distnr>ution  into  single-ph.ase  territory  to  handle  motor 
load  except  where  large  motors  are  nCsM.  The  development  cf 
single-plL-ise  motors  for  elevator  and  cnne  work  will  put  a  cen- 
tral station  in  a  position  to  use  single-pliaae  circttits  for  any  class 
of  work  done  by  direct-curreM  motors  with  the  exception  that 
had  been  noted  by  Mr.  Layman,  namely,  the  operatkm  of  vartaUe- 
sjMcd  mctoia  at  ^Hbmt  constant  speeds,  as  in  machine-tool 
driving.  He  aaked  for  an  expmsion  of  opinion  as  to  whether 
if  was  advis.ible  for  a  small  compa*  >  ii.  i  a'  r.R  .i  --ni.;'  ■  liase 
lighting  and  power  system  when  er!.ir>;  :  |.'  iii  fi!'iiit  i  i  I'mciiasc 
three-phase  genr-  i"--  vvi'h  n  \  :i  i  i. .  i  '.r  ".p  .  .f  ihrrr  'iha«r  mo- 
tors for  larger  motor  work,  or  whether  it  would  be  better  to  ad- 
here to  a  strictly  single-phase  system  tbrongbout. 


.Mr.  H.  B.  Gear  spoke  very  favorably  of  the  perfonnaiKC  t>f 
the  Wagner  motor  on  the  Commonwealth  Electric  Company's 
I  III"!  in  Chicago.  This  company  has  polyphase  distribution  with 
Miiiilc  phase  branches.  Ail  motors  of  $  hp  and  under  are  singlc- 
fthfiic  Wagner  madiines,  as  the  "ffT|W"r  cannot  alioird  to  nm 
thrcfr-pliate  circuit*  and  install  the  ncceatuy  tranafonner*  for 
Ihree-pliase  motors  of  leas  dian  g  hp.  He  though,  perhaps« 
Mr.  Layman  had  not  emphasized  loAciently  one  good  feature  of 
the  Wagner  motor,  which  was  that  it  will  automatiealiy  and 
s.'iffly  start  itself  after  any  momentary  interruption  of  the  «r- 
cuit,  I  I  :?  i.i  not  true  of  cither  direct-current  ir  [lolyphaL-c  motor*. 
He  thought,  perhaps,  the  Schucler  elcvrmir  rri  t  ir  dc5crili<  J  by 
.Mr.  Layman  would  f  iuml  to  lisu-.ili  ;hi-  \i  Itn^c  on  the  ma- 
jority of  single-phase  lightmg  circuits  too  much,  ihe  disturb- 
ances caused  by  starting  constantly  running  motors  on  a  single- 
phase  lighting  circuit  come  only  at  infrequent  intervals  and  tlMCe 
often  in  the  day  time, 

A  lo-hp  Wagner  motor  Mcd  for  elevator  work,  how^ 
ever,  must  be  on  a  targe  feeder  dose  to  ilie  slaitnn  if  it  is  not  to 
dtstmb  the  iigiitiiif  aernce,  aa  it  is  started  many  times  a  day, 
and  its  use  continues  through  the  evcnrnj;  when  good  votlagc 
regulali  111  is  most  essenti  al  t'  ji  tin  li^^litiiii;  ii-r\!ci-.  The  di- 
viding line  between  tbri\'  (i)..!-!.-  .iiiil  Miisk-pli.\'.c  ni.jtisrs  in 
Chicago  in  Ihe  past  iiri^i  luiii  [il.nul  .it  3  h|i.  rn.iijily  on  anL-ount 
of  thv  objection  of  the  customers  to  the  extra  price  charged  for 
Mil'  siii>;lc  phase  motor  as  compared  to  the  three-phase.  When  the 
motor  was  as  small  as  5  hp.  the  company  had  to  draw  the  line 
because  of  the  transformer  and  line  expenses.  As  a  matter  of 
fact  it  would  be  cheaper  for  the  company  to  insist  on  die  single- 
phase  motors  a*  high  as  to  or  15  hp.  In  answer  to  Mr.  Cra> 
vath'a  qtieition  a*  to  tlw  use  of  single-phase  or  thmiw  jhaas  gien* 
eraiots  in  enlarging  a  small  single-phase  plant,  be  thougbt  that 
-f  a  ccMnpany  contemplated  operating  motors  as  high  as  SO  lip  with 
I  r'lant  capacity  of.  sa\,  ,100  or  400  kw,  the  generating  station 
villi:'!  Iiij  I'-.rec-phasc.  The  starting  current  of  large  motors 
would  llnij  be  divided  between  three  phases  so  that  the  disturb- 
ance of  tine-,  would  be  less.  Iu  Miiil  iil.iiits  where  the  largest 
motors  would  be  of  15  hp,  it  might  be  better  to  adhere  to  the 
single-phase  system  entirely. 

Mr.  Layman,  taking  up  this  same  question,  advocated  the 
use  of  three-phase  generators,  even  though  much  ot  tlie  distri' 
butioii  was  single-phase.  The  three-phase  generator  can  be  pur- 
chased at  about  35  per  cent  less  per  total  kw  of  capacity,  so 
that  it  is  about  as  cheap  as  a  straight  Siit^e-phase  generator 
even  if  only  one  phase  is  loaded,  while  there  is  always  the  oppor- 
Innity  of  operating  polyphase  distribution  from  it  lie  tb  nishi 
Ibe  four-wire,  three-phase  system  used  by  tin  Ci  ninion ..  1  .iltli 
Elesfric  Company  in  Chicago  to  be  the  best  one  yot  workc  l  out 
tor  large  companies.  At  Newark.  N.  J.,  thrcc-phasc  generators 
are  used,  although  the  distribution  is  almost  entirely  single- 
phase.  In  rm  -LM-r  lo  a  question  as  lo  why  larger  single-phase 
motors  art'  mii  b  rU.  Mr  Layman  replied  that  the  principal  rea- 
son is  that  liicrc  has  not  tieea  sufficient  demand  lor  than.  He 
pointed  out  the  fact  that  it  1*  not  safe  for  a  ceatral-aMioa  com- 
pany lo  offer  it*  cttstomera  a  cboiee  of  several  kinds  of  motor, 
because  the  ctistomer  will  always  choose  tiie  dieapest  motor  with- 
out regard  to  its  bearing  on  the  centra]  station's  distribution  sys- 
tem. Tt  is  best  file  the  central  station  company  to  adopt  a  defi- 
niie  policy  as  to  ttic  kind  of  motor  10  which  it  will  connect,  and 
adhere  lo  it. 


The  Manila  Telephone  Plant. 

SMpmenls  of  copper  wire  and  cable  were  recently  made  from 
San  Francisco  to  Manila,  (or  the  completion  of  the  new  telephone 

system  now  being  established  by  the  Philippine  Telciiin m-  &  Tel'  - 
graph  Company.  The  switchboards  have  been  shippc.l  and  the;, 
will  he  installed  by  .\mcrican  elecin  ims  who  have  gone  to 
Manila  for  that  purpose.  It  is  expecttd  thnt  the  Manila  sys- 
ti-T-  wii!  I-  111  complete  operation  by  Juiy  r  I  (ic  compinv  ex 
pccts  to  extend  its  service  from  Manila  (0  the  densely  populated 
districts  of  the  islands. 
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CURRENT  NEWS  AND  NOTES. 

WEST  I  IKGINIA  iSDBPHSUENT  TBLBPHONR  M- 
TERESJ'S.— One  hundred  managers  and  directors  of  independent 
Jelephonc  lines  in  West  \'irginia  iiK-t  I'tbrnary  .irul  J.i  in 
Parkersliur^t.  VV.  Va.,  for  the  iiiii1u.1L  \;<jnvciiii(jn  ui  iht  West 
Virginia  Itidepend«nt  TelepJiotie  AsJoeialion.  J.  W.  Hoge,  of 
QeveUnd,  made  an  address  on  "ll»e  Fu(ur«  of  independent 
TetcplMHqr." 


UEN  OF  SCIBltCB.—A  vtry  intcreitinf  qnvto  volain^  "^cn 
of  Sdcocc"  c«led  by  Prof.  J.  MdC  OrtteN.  of  0)biab»A  Uni- 
veniiy.  New  Yoric,  has  just  been  issued  by  fbe  Sdtttet  Press, 

of  Garrison,  N.  Y.  It  is  a  biographical  directory  of  American 
men  of  science,  and  in  addition  to  gis'ing  the  main  facts  in  their 
technical  or  scientiSc  career,  gives  a  note  as  to  the  particular 
branch  of  study,  investigauott  or  original  research  in  which  thc> 
.ire  interested.  In  many  respects  it  is  m  extremely  useful  pitib- 
licatkm. 


ITARREN  &  JAMESTOWN  SINGLE-PHASE  RAIUVAV. 
—In  the  description  in  cat  issue  of  February  17,  of  the  Warren 
ft  Jamestown  singte-pha^e  railway,  the  Warres  terminal  of  the 

line  was  erroneously  located  in  Ohio,  instead  of  Pennsylvania. 
The  Inu-  riiii  fti.rn  Warren,  Pa.,  in  the  oil  and  natural  gas  dis- 
trict, to  Jamestown,  N.  Y.,  on  the  shore  of  l.akc  Oiautauqua, 
atid  pushes  through  .^ckley,  Russel  and  (:'i:n\c,  V::  ,  .1:  Falconer, 
Fr«wsburg  and  FetilonviUe,  N.  Y.  Stops  are  made  at  53  sta- 
tieas  aktnc  the  line,  the  length  of  which  is  ma  raiks. 

F.I.ECTKlCtTY  IN  INDIA.— fttporU  {ma  Bangalore,  the 
"Jungle  r  ty.  "  St  itc  that  electrical  transmission  of  power  is  being 
carried  out  i  large  scale.  The  city  is  well  lighted  by  electri- 
city, current  for  which  15  supplied  from  the  plant  located  on  the 
Cauvcry  River,  40  miles  distant.  The  same  plant  furnishes  the 
motive  power  for  the  mills  of  the  Kolar  gold  field,  which  has 
paid  $5,000,000  in  royalties  to  the  State  and  $50d000/xx)  in  divi- 
dends to  the  share  holders.  The  Canvery  enterprise  i>  character- 
istic of  the  spirit  which  is  making  Mysore  the  model  state  in 
India. 


URANIUM  ORE.—V.  S.  Consul  Lcdoux  reports  from  Prague 
that  uranium  ore  can  now  be  secured  from  the  .\ustrian  govern- 
ment mines  of  Joachiinslhal,  Bphcraia  For  post  parcels  the  cost 
15  $3.1.'  per  pound;  in  larger  shipments,  according  to  the  assay, 
SO  per  cent  ore  at  Sa.JJ,  and  60  per  cent  ore  at  $2.66  per  pound. 
The  Austrian  authorities  inform  Mr.  Lcdoux  that  the  residue, 
intcbblende,  is  not  available  for  sale.  Consul  Ledoux  also  ad- 
Tiatt  that  the  hiltorfeal  Wolfmm  (in  ore  mines  in  northern  Bo- 
hemia have  been  rto|iencd  by  the  Schonfdd-Schlaggcnwaldcr- 
Wolfram-Zimiersgmtoi  Gewersduft 

iViFfi'  Ofil.E.tSS-ST.  LOUIS  II  IRELESS.-Oix  February  2K 
the  new  high-power  tong-distalice  wireless  telegraph  station  at 
New  Orleans  was  put. in  operation  by  President  .Abraham  White, 
of  the  Aneriean  DcForest  Wireless  Telegraph  Company.  Since 
that  time  messafes  have  been  exchanged  between  New  Orleans 
and  St  Louit  nighlty.  As  a  matter  of  faci,  the  New  Orleans 
station  was  erected  for  die  purpoae  Of  COOHMmicatiflg  wilh  ships 
in  the  Gulf  of  Mexico,  and  with  Stations  on  (he  Gulf,  at  Mobile, 
Siiiiihwrst  r.i-s,  f;.T;'.r-iijf.  r>r--:iri'hi  and  Key  West.  M  night 
time  the  station  can  also  communicate  with.  Havana.  St.  Louis 
and  other  inland  pgants  that  have  higb-powered  etnipnents.  * 

^GROWTH  OP  N.  E.  L  /f^Mr.  W.  C  L  Eglin,  secretary 
of  the  Natiomri  Electric  Light  Asaocialion,  states  that  the  mier' 
est  in  die  convention  at  Atianttc  Gty  is  unprecedented^  for  so 

early  a  date.  number  of  m.inuf.icturing  companies  have  ap- 
plied for  membership  in  the  Association  for  the  express  pnr- 
pos«-  nf  :cctiring  exhibition  space,  and  many  others  have  cxprc-^Til 
their  wish  or  intention  to  do  so.   The  growth  in  tlic  active  and 


associate  classes  has  also  been  notable^  includiflg  some  thirty 

central  station  companies,  and  two  score  individual  memben> 
Preparations  gf  the  most  extensive  character  for  the  June  con- 
vention arc  bemg  mad& 

POIVER  DEySLOPitBttT  IN  COLORADO.-According  to 
reports,  the  enghiecra  who  have  been  employed  to  com^idcr  the 
latest  Colorado  power  propbsilioa  have  oompleled  their  work  and 

their  rcpc^n  is  now  in  the  hand*  of  the  New  Yortc  capitalists 

who  art  pronmtiiig  ihe  project.  The  rep<irt,  it  is  said,  is  favorable, 
pi. It:-  .111-  Miitii:  ■■ii-i.-.;-:iM:i  i;jr  ilif  i ;iti i in  oi  a  com- 
puii>'  *i>  i.'i-iil'-i  ^111  tIt.LLKc  povMi'  ;.^I.\iit  ."it  l-.u,'-.'. utcc,  C.'oL,  vv.lh  .in 
initial  cap.-i  itv  i  f  10,01x1  hp.  From  pj;:.:  the  system  would 
b«  extended  to  Cheyenne,  Wyo.,  and  possibly  to  Fort  Russell, 
and  ill  the  other  direction  to  the  gold  mines  in  the  vicinity  of 
Boulder  and  the  Gilpin  Connty  mines  and  miili.  The  pro- 
posed system  will  cover  as  area  b  northern  Colondo  aboot 
160  square  nilea  in  exieit 


COS  iKOL  Ol-  HATES  FOR  mU.IC  SiikriCL  'I  hi-  l.i.'S 
Angeles,  Cal.,  City  Council,  acting  under  tiic  new  publi*.  i  i  i.  .: 
law,  has  t>egun  the  work  of  regulating  the  charges  for  : m 
to  tlie  public  by  the  several  corporations  of  the  city  operating 
public  utilities.  The  maximum  rate  for  gas  to  be  charged  in  the 
city  was  fixed  at  85  cents  a  thousand  cubic  feet.  Eleven  cents 
per  kwhour  for  electric  light  and  10  centt  per  fcw-how  for  elec- 
trJeal  power  waa  fixed  as  the  raaxijiiimi  charge  for  that  service. 
AN  of  these  rates  are  practiatlly  the  same  u  those  now  bang 
charged  hy  the  corporations  operating  these  franchises,  and  there 
wfll  probably  be  i;o  contest  in  the  matter.  In  the  matter  of  regu- 
lating the  charges  I't  tlu-  i'.'.o  Ii;U')i:-,i.mii.-  r .nnvatiK; i  J'niii;  busiiii  -.-. 
in  tlie  city,  a  coni:iiir,ir  w..',  ;ipi>uinS«d  U:-  ^•Mv.^llll■T  liir  siili]-.'i% 
Tlf  iw  I  t!  l'-ji::i  Mr  ri  nii'.niif'  maintain  a  ihlTcn:::  b..-ht>;ulv  of 
prices,  and  it  is  expected  that  opposiiton  will  b«  encountered 
in  Ihe  fixing  of  their  rates.  AH  fixod  rales  wilt  take  effect 
July  I. 

G.4S  /.V  GREAT  WA'/r.-f/A'.— Vice  Consul-C^^  icr.il  Wcsla- 
cott,  of  I.oiidoii,  send*  interesting  information  011  dii;  gas  busi- 
ness in  Great  Britain,  as  shown  by  the  Gas  World  Year  Book, 
just  publivhcd  There  are  1.25*  gas  plants  in  Frtpland,  259 
in  Scotlaiii],  110  in  Ireland,  135  in  Australasia,  5^  m  i  ;iii:ida,  15 
in  other  British  possessions,  and  15  British  g.is  companies  oper- 
ating on  the  Continent  and  other  parts  of  the  world.  All  large 
Scottish  towns  own  their  gas  works,  which  produce  83J8  per 
cent,  of  the  total,  mAuW  in  Eiightnd  only  31.3  per  Cent  i*  so  made 
and  in  Ireland  44.9  per  cent.  The  largest  gat  company,  fhe 
Loodon  Gaa  Light  tt  Coke  Gbmpany,  makes  nmwaotm  cu.  ft. 
of  gaa  per  year  and  dmrges  cents  per  i,coov  while  tome  of 
the  oilier  ft  Londcm  companies  charge  a  good  deal  less,  not- 
ably the  South  Metropolitan  Company,  which  charges  48  ceiit<, 
and  the  Wandsworth  Company,  whose  charge  iu  5J  cents.  Gas 
rM,-,kir-.K  M-tc-.  e-""  -n  f.i-.Mi-.  V.'-:  Timber  in viiig  increased  ^o^ 
000  last  year  in  the  United  Kingdom. 

KATE  QUESr!n\  !X  rmc  ICn  Tlir  result  of  the  last 
meeting  of  ilir  i.is  iml  lUiusc  lijtht  u  1  r-rr;  mi  of  the  Chicago 
City  Council  with  iIk  representatives  ot  t:  r  1.  . n-irtu  tiwealth  Elec- 
tric Company  and  the  Chicago  Edison  Company  was  an  offer  on 
the  part  of  the  companies  to  reduce  their  maximum  rates  from 
16  cents  per  kw-liour  to  14  cents  per  |cw-hour  during  the  next 
two  years  and  to  ta  cents  per  kw-hour  for  the  three  years  fol- 
lowing that.  The  companies  have  at  all  times  shown  a  disposi- 
tion to  meet  the  city  half  way  in  the  qtieslion  of  eslabltshillg 
equitable  rates.  They  have  offered  to  show  their  books  to  the 
committee  or  ilt  repreientativet  and  have  taken  the  position  that 
the  cily  has  the  t^ght  to  regulate  the  mudmnm  rale  that  shall 
be  charged,  but  that  it  cannot  go  farther  fliati  tiiat  and  require 
the  same  rate  per  kw-hour  for  all  cl.isse<  of  service.  City  Elec- 
trician William  Carroll  and  Bion  J.  .Arnold,  as  consulting  engi- 
no  r  .irc  to  make  a  re|>ort  later  on  the  cost  of  supplying  electric 
service  at  various  points  in  Ibc  city. 


L/iyitized  by  GoOgle 
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A  PROTEST  AGAINST  ACBTYIEXB,—A  4dcg«tUin  of 
citizen from  GrwMl  CiDssing,  a  ndmriMn  dimlct  of  Qikacoh 
hea<1«<l  by  Alclemian  Hunt,  appeared  before  a  ooimcO  (mnmtttee 

in  Chu"i<g'J  rcifiilly  to  prutrsl  ag<iin<t  tl>c  vstabli^limcnl  of  an 
acclylriif  nus  plant  tlit'rr.  uiitl  a;>kcd  thai  iiu  urdiiiancc  be  paired 
which  would  pcrniii  i  iiu  ^tonife  or  manniitctwe  of  the  dan- 
gcroiu  Dutciial  in  the  city. 

•  TROLLEY  FUNERAL  CORTeCB.—Sitv,  Martin  Van  de 
Laar,  a  pricsi  of  South  Cliicago,  111^  was  buried  at  tlial  plaiCe  a 
f«Mr  dajrt  ago,  the  tv^dy  bdnc  condueied  to  the  ccmetciy  on  a 
trolley  ear,  wliicJi  was  followed  by  ao  other  car*  ftill  of  mmimen!. 

Nearly  Jjmo  iwrishitMUTs  paid  ci'iHn  «-aih  In  rirlr  <in  tli  v  ' 
con^cy.iiicci  to  nivc  final  honor-,  by  ihcir  pri'siiirv  to  the  iliii.i;icil 
humanitarian,  and  thereby  thc>  fnltillcd  his  last  expressed  wish, 
as  f.ct  forth  in  the  that  the  f>bse<iuic>  <ncr  hii  body  should 
\mi  as  siniplf  as  possible  and  should  reduce  expense  on  the  pjirt  of 
the  mourners  to  as  small  an  amount     conditions  would  allow. 


Ti:i.i:i'H(>\y  l\  J —]>■>  ins  mierfsmiR  article*  on 
Japan,  now  bciim  ptdjlished  by  the  Suiulay  edition  of  the  Xcw 
Vork  .V»i)i.  the  lion.  W  J.  Hryan  loaches  np<  :  rmi  m  imi' m  n\.ii- 
ership  of  public  utilities  in  that  country  .•tml  nvi' l<  ni  illy  i.pnn 
the  telepraph  iinl  ii.^ci'  '!  in  ^^■r^  n-r  l.iii.iii.  '  lit  -.iyi,  "has  a 
telegraph  <y>teni  and  a  teiephonc  systetn  operated  by  the  national 
(ioverinneiil  Telegrams  are  sent  at  the  same  rates  to  all  parts 
of  the  empire,  and  the  aervice  i«  sitisf.-K-^'-i  telephone 
service  is  not  w  good,  for,  wliik  it  is  all  ikIu  m-  as  it  goes, 
tlie  syMem  i»  not  extended  a»  rapidly  th«  demand  requires. 
In  Toltio,  for  insianee>  those  who  want  to  install  telcpliones  have 
to  wait  until  some  one  diieontinnes  his  telcphooe  or  it  willing 
(o  sell  it.  and  a  homn  is  oftm  demanded.  If  the  local  telephones 
were  owned  by  the  citjr  and  Only  the  interurhaii  lines  nnnased 
by  iliv  Imperial  Government,  the  service  would  respond  more 
quickly  to  the  needs  of  the  conHnunity." 

"SKIX-PEEP  UEASURES.''—Mt.  J.  M.  Patlerton,  Commis- 
sioner of  Public  Work*  under  Mayor  Dunne,  of  Chicaio,  has  re- 

figned  U'cause  he  sa\^  thai,  as  a  socirdist,  he  cannot  approve  the 
present  'Skin-deep  measures"  i  I  rmiiiuipal  ownership.  He  sajs: 
"It  vkss  tlirouRh  a  common  beliti  ju  the  cause  of  munieiiul  <nvn. 
ership  of  municipal  utiiitics  that  1  first  In-v-atne  aaiuainle<l  with 
yon.  and  ni  this  letter  of  resignation  I  desire  to  express  p>iblicl> 
just  h<iw  my  views  on  this  subject  have  changed  They  have  not 
diiniuished.  They  have  enlargetl.  !  tiseil  to  ItelLcve  that  many 
of  the  ills  under  which  the  nation  surfers,  and  by  which  it  is 
threatened,  would  be  presented  or  avoided  by  the  general  inaug- 
Utatien  of  public  ownership  of  public  utilities  Bm  my  eyt>eri 
eace  in  the  Department  of  Public  Works  has  convinced  me  that 
this  policy  would  not  be  even  one-fMrth  of  the  way  sufficient." 
In  (ircat  Britain,  he  declares,  where  municipal  trading  has  been 
highly  and  snccrssfnlly  developed,  the  problem  of  the  nncm< 
plo>e(l  is  becoming  of  tremendous  and  sad  intensity.'  In  Gcr- 
man.>  .  where  governmeiil  owncrnhip  <if  railroads  has  been  niaug:- 
nraled  and  municipal  ownership  of  public  m  iiii;  .  i  paramount, 
l;ic  poor  are  growing  poorer  aiHi  tlw:  ricli  richer,  with  an  .tccelera- 
tion  hardly  less  than  that  "so  evident  in  the  United  States." 


ixr>i.-i\.i  ixniii'iiMUixr  rr.i.r.rnoxn.—M  the  «e<ond 

t|uarlerly  nuelitig  of  ibe  Indiana  Independent  Telephone  ,-\^so- 
ciation  for  ihe  Fi^^l  Oistrici,  hebi  In  KIkhart  on  February  .-7, 
the  gre.iUr  pitt  of  the  se.sjdn  was  given  up  to  a  discussion  of 
a  plan  10  restrain  idl  independent  comp;inies  from  maintaining 
traffic  arranKenienis  with  the  Hell  Telephone  Company.  It  «as 
maintained  thai  there  could  b«  no  middle  ground  or  compromise 
between  the  two  companies:  that  eveiy  telephone  bdongs  to 
cither  one  or  the  niher;  and  it  was  sugscsted  that  any  inde- 
pendent telephone  company  eonnccting  with  the  Bell  .tytlein 
should  l>r  treated  as  a  Bell  company  and  cut  off  from  all  con- 
nertion  wifb  ihr  Indeiiendenl  system.  There  wa<  no  one  present 
Irj  def'.t  <;  '.lie  ntlioii  of  a  few  small  ci>mp.'imcs  in  this  ili-^lrict. 
charged  wiili  iiiamumiiig  tr.ilVic  relations  with  the  Cell  company. 


and  the  folloiAig  resohitioa  was  unaniniausty  adopted:  "That 
aqr  tdcuhone  cooipany  in  this  district,  having  either  direct  or 
indirect  traffic  relations  with  the  Central  Union  (Bell)  Tele- 
phone Company,  bv  cut  ofT  from  all  traHin  rcl.itiot:-.  u  :!h  the 
Independent  telephone  companies  of  this  dislnci,  pruvitiing  sUCh 
company  refuses  to  sever  its  connection  with  the  Bell  company 
after  receiving  due  notice  to  do  ^  from  the  president  and  secre- 
tary of  the  district  aiaociatiaa.'*  . 

FEATHER  Rtf^ER  1*0 if £lf.— Many  yeais  ago,  as  some  of 
our  readers  will  remember,  the  earliest  Prague  power  motors 
were  employed  in  pumplpg  operations  on  the  Feather  River,  Cal- 
if imia,  in  order  to  get  at  gold  in  the  river  bed.  The  river  is 
..gain  to  be  attacked  to  deliver  joo^xx)  hp  over  circuits  180  miles 
long,  in  the  Sacramento  Var  ■  h  1  iIh  ).I..ii  1i>  construct  a 
reservoir  eo\erii>g  approxim.ileiy  0.0™*  acies  at  tli<  Meadows 
ne.ir  the  head  N^.itcrs  of  the  Kealhcr  Kivcr.  This  tlm  rvoir  will 
receive  the  drainage  of  over  tmo  square  miles.  From  the  reser- 
voir the  water  will  be  conducted  through  a  tunnel  3  mile  and  a 
half  long  into  an  adjoining  valley,  which  will  be  converted  into 
a  smaller  reservoir,  from  the  outlet  of  which  will  be  a  drop  of 
3,000  fl..  10  the  power  house.  After  being  used  at  this  point  the 
water  will  be  again  taken  from  the  river  a  number  of  miles  below 
at  the  famons  Big  Bend  Tunnel,  built  over  years  ago  bgr  Or. 
R.  V.  Pierce,  of  Buffalo^  and  associates  at  an  expence  of  fi-SfO.' 

000,  and  here  a  second  electric  development  will  be  made.  This 
tunnel  is  ij,ooo  ft.  long.  16  ft.  high  and  15  ft.  wide  at  a  point 
known  a-  1      Mik:  F'.i  ml,  wlni.'  r  Iw  .er,  after  running 

1.  \  miles  amtiiid  a  mmtiiiani  l.slUug  i«jo  ft.,  goes  back  '.'> 
within  lifioo  ft,  of  the  upper  bed  on  the  other  side  of  the  moun- 
tain. Tile  purpose  of  the  tunnel,  as  noted  above,  was  lo  drain  the 
l.t  miles  of  river  Ix-d  in  order  to  e.Klract  the  gold  in  the  gravel, 
but  after  diverting  Ihc  waters  of  the  river  its  b<'il  was  found  to 
be  formed  of  boidder*  so  huge  that  liitle  progress  c<mld  be  mad,: 
with  the  mining  worK,  and  the  tunnel  was  abandoned,  ilie  work 
done  at  that  time  was  ilhistrated  in  these  pages. 

EXCLiStJ  TRAJM  LiGUTL\'G.—NoK  is  made  of  the  Lcit- 
ner-LuCB*  system  of  train  lighting  in  England,  reference  to  which 
has  already  been  made  in  these  pages.  The  system  has  reeeutly 
had  a  trial  on  the  Great  Western  Railroad,  and  the  officials  appear 
10  be  impressed  with  the  advantages.  In  the  trial  "the  dynamos 
were  <iea1e(1  up  entirely— that  is,  oil  wells,  brush  and  reversing 
gc.  i  Tlij  automatic  cut-<nits  were  similarly  pl.-iced  under  seal, 
as  wtl;  IS  the  storage  battery,  the  selling  being  done  by  the  rail- 
way company  in  such  a  way  that  no  replacements  or  repairs 
could  be  made,  no  nil  added  to  the  oil  wells  or  any  pjirt  of  the 
machinery,  and  no  water  or  .acid  added  to  the  balterie*.  Mr. 
Lcitner's  claim  was  that  he  would,  under  those  conditions,  light 
the  carriages  designated  during  the  tune  they  would  cover  a 
distance  exceeding  the  circninfereitee  of  the  earth  at  the  equator, 
and  during  (he  most  exacting  period  of  the  year,  from  October 
to  the  end  of  December,  Any  failure  of  light,  however  tem- 
porary, would  have  to  be  recorded,  and  the  slightest  repair,  re- 
placement or  addition  of  oil,  etc.,  would  necnsitaie  the  breaking 
of  the  seals,  which  would  cither  termitiale  the  lest  or,  in  aiigr  case, 
be  recorded.  On  Monday  night,  January  i,  the  distance  had 
been  exceeded,  the  two  coaches  tised  for  the  test,  on  arriving  at 
Paddington  from  Cornwall.  Iiaviiig  covered  25,200  miles.  The 
lights  had  n<it  failed  on  any  occasion,  the  illuminant  Itcing  a* 
bright  on  llie  last  journey  as  on  the  first.  During  the  twelve 
week*  tn  winch  the  test  has  been  operating  the  train  has  moved 
at  varying  speed"  in  either  direction,  reversing  several  hun- 
dreds of  times;  it  1i  1  l  ift  the  lintii-ty  of  accumulators  auto- 
matically cliargeO  .|i  ■  iinii;  when  vutTiciently  charged.  The 
lamps  have  been  kept  >upplicd  with  an  electric  current  at  a  prac- 
ticBlly  constant  voltage,  running  or  standing  The  seals  were 
taken  off  in  the  ptesenoe  of  a  number  of  officials  of  the  railway 
company,  and  several  electrical  engineers.  It  was  found  that 
though  the  dynamo  had  not  had  a  drop  of  oil,  nor  the  accamor 
liiton  a  drop  of  wafer  or  acid,  they  were  in  first-rate  comKtion, 

and  could  have  gone  on  for  aii'.tber  month  or  more  Still  Under 

se.»l  and  supplied  a  good  and  sutTicient  light." 
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TELEPHONE  TOLLS,— A  m  frovtdmg  for  uniform  tcle- 
plionc  lolU  of  5  ceott  a  mMUfe  at  all  pty  MAioM  in  cities  of 
Sfiofioo  population  io  New  York  Stmte,  haa  been  reported  on 
favomMy  to  (Im  Auembty  by  iu  General  Lam  Comaiittec.. 

TORONTO  BRANCH,  A.  I.  E.  £.,  will  hold  a  meeting  on 
March  %  when  it  will  consider  the  paper  on  "Seli-Excitiug  Alttr- 
tiators."'  abstracted  liy  Prof.  Roscbrugh,  atnl  i  i:  March  23,  when 
it  will  consider  the  »ubjccl  ol  "Suburban  Railways,"  pr«»ent«d 
by  Mr.  C  H.  Wright. 


i  lU.liGRAl'IlOSES  EON  THE  BLIND.~Dt.  George  M. 
Gould,  of  Fhiladeiphia,  pn>poscs  that  the  i«le«raphonc  shall  be 
used  for  the  better  tnstmetkm  of  the  blind,  to  ttie  exclusion  of 
Braille  and  all  other  forms  of  raiceil  lettera.  Or.  Gould  is  a 
k-ading  ophthalmologist.  In  a  paper  wtitttn  for  aclentiilc  study 
he  discusses  the  telegniplione  ami  pmnounces  it  ideal  for  ^  in> 
siruction  of  those  who  can  bear  but  camwt  see. 

CLEVELAND  TROLLEYS— M»yor  Jolin«oti,  of  Cleveland,  is 
still  agiialitig  the  Mibjcct  of  the  sale  to  the  niy  t  I  khI  [:  •! 
leys  aud  has  recently  expressed  the  opinion  Slut  a  tin-  i^ty  vhoutci 
buy  the  protierty  at  a  capitalization  of  $ij.ooo.ooo  it  w mid  j  iiy  fi  r 
itself  in  elKlileen  year>.  The  president  of  the  Clevelan>l  Railway 
Company  holds  that  this  is  altogether  erroneous.  Mayor  John- 
son, on  bebaJf  of  the  city,  ba*  offered  co  lea«e  the  compan/s  lines. 
No  answer  has  been  given  to  the  c^er. 

POST  STAMPING  L£7TBlKr.-United  States  Consul-Gen- 
«ral  Goendier,  of  Frankfott,  sends  an  item  from  German  papera 
thai  a  new  mmptiv  tradune  for  letters  has  jnit  been  tested  at 
the  Berlin  post  criKct.  The  machine  has  been  constructed  by  the 
Norwegian  mechanic  Krag.  It  is  operated  by  electricity  and 
work*  so  fast  that  it  is  said  to  stamp  \jfoa  letters  iht  minute, 
which  would  niake  108,000  letters  per  hour.  Similar  oiadiiues  of 
American  design  have  long  >  <  t  n  t<  use  in  the  United  Stales. 

NEW  YORK  CITY  LIGHTING  — "Hate  was  made  recently  of 
the  lower  schedule  of  prices  offered  by  the  lighting  compani»-< 
in  Greater  New  York  for  citjr  lights.  Mr.  C.  L.  Lacombe,  chii  1 
«ngineer  of  light  and  pow-er  in  the  Department  of  Water,  Gas  and 
Electricity,  has  made  an  analysis  of  the  figures  and  shows  that  in 
^te  of  a  brgc  increase  in  the  number  of  lamps  the  ciQr  biil  for 
the  tlhiraiaalioa  of  streets,  parks^  pnUic  bmldh]gB»  cte^  wlU  he 
l«s  by  $7991997.  The  total  amount  for  1906  under  the  new 
sdwdnles  is  $2,954,236. 

iV£)J'  SWISS  SEARCHLIGHT -y-niit^  States  Consul  Keene 
reports  from  Geneva  on  a  new  se.ircliiij'.t  recently  tested  at 
C-1UX.  divignfd  hv  E.  Cuenod.  showing  iibjects  clearly  at  €yi 
mile*,  with  li'.  III.  1  I  of  projector  3.28  ft  "The  t'rr  ;it  :iilv;iirage 
of  tills  sparihligiii  is  that  it  may  be  electrically  handled  in  all 
directions  by  wire  from  a  distance  of  656  ft.  from  the  motor  car, 
which  transports  it  and  sends  it  to  the  required  spot.  It  thus 
enables  the  driver  and  observer  to  send  the  rays  to  any  place 
Ihey  desire  without  being  blinded  by  the  tigfait  and  places  them 
under  shelter  from  the  enemy's  fire.  The  new  seatcMight  has 
already  been  submitted  lo  certain  high  French  officers,  and  will 
shortly  be  examined  by  the  German  general  staff." 


FKASKUN  IN  FRAXCE.-AnAiwnAor  UcCormicte  and 

Premier  Rouvier  are  planning  a  notable  Franco- American  cele- 
bration on  the  occasion  of  the  unveiling  of  the  statue  of  Bfir:im:ii 
Kranklin  on  .April  20  in  Paris,  Kx-Poslm  l^^■r  ni  iirr:il  Ch  irles 
Emory  Smith,  of  Philadelphia,  will  be  (!i<-  ilucf  speaker,  and  it 
is  probable  l!i  it  •  \  President  Cle vel.ii-i'  .i:u\  c  x- President  I.oubet 
will  H?  .T^kcd  'espectivcly  to  head  the  American  and  French 
l;i  ni  roi  s  c  rruTiittecs.  The  statue  of  Benjamin  Franklin  re- 
ferred to  is  a  duplicate  of  that  which  stands  in  front  of  the  Phil- 
adelphia Post  Office.  This  replica  will  stand  clo«e  to  the  site  of 
the  home  occupied  in  Paris  by  Franklin.  It  is  the  gift  of  John 
H.  Harjes,  the  Amerkain  banker  of  Fkrts.  to  the  munidpaHly 
«f  that  cHy.  U  ia  of  bronie.  The  acniptor  of  the  orighnt  is  Mr. 
John  J.  Bofie,  of  New  Yoilt. 


IN  THE  BttlTISH  NAVr.^Tbg  First  Lord  «f  the  Admiralty 
in  eoonectkm  with  the  estimates  presented  lut  HKCl^  atatol  that 
the  question  of  firing  gun»  by  d>-nanto  power  hid  baen  dtfiiitcly 
settled,  and  (hat  wirdaas  ulegraphy  bad  bees  extended  in  die 

navy. 


PHILADELPHIA  WATER.— Hme  was  made  last  week  of 
(be  ewnplaints  as  to  the  bad  oondittoa  of  fhe  Mew  Yotk  nmnkipal 
water  supply  and  the  accusation  of  $mflBOfiaa  giafl  in  It  by  the 
New  York  WvrU.  A  telegram  fnm  PbOadeipUa  it  to  liw  dty 
supply  there  sagn:  The  k  anfferinf  as  it  Bctcr  did  before 
because  of  the  intolerable  water  oonditions.  There  are  2,300 
cases  of  typhoid  fever  under  treatment,  .ill  d-;i:.  it  h  believed, 
to  the  fact  that  the  great  majority  of  the  wirds  ire  supplied  wilii 
«aier  b>  |iumpagc  from  the  Delaware  and  Schuv'.k-ill  River- 
'J'r-d;i>  :lie  >i..itcr  i.s  simply  filthy — so  black  and  fr.il  of  d'l^t 
lliiit  t;'.e  l.ikiiig  ot  b:itli  -mt  of  tlu'  <|U('4tii"jn.  The  mild  we.illitT 
has  thawed  the  ground  ai  iiiic  muies  :ind  dust  bas  poured  into  the 
river,  ultimately  to  be  served  to  Pi^  l  idelphia  in  the  water  used 
for  driaidngi  cooking  and  the  bathtub." 

SERt-'lCE  TO  THE  Prm.lC-  ni-.cii.Ning  t5;c  nibjeft  of  latgi: 
fortunes  i::  the  I r.dcf  i  ndcm .  Mr.  i  liyDWa  i-  .  Ry.ivi,  whn  1-:  iu 
l:iri;ely  interested  lin.inci.ijly  in  enterprises  bsscd  nn  franchises. 
Siiys;  "Fi.rl'.mes  winch  sumetimes  !f>ok  excessive  may  be  the 
result  of  reridr-iiiE  B'e;il  >Lr'.  Ices  tu  the  community.  If  a  nun 
by  intense  mental  application  or  natural  aptitude  can  introduce 
economies  into  railroad  management,  he  is  worthy  of  a  large 
salary.  The  salary  would  not  in  Sl^y  case  absorb  the  entire  sav- 
iag  made  to  the  stockholders  of  the  railroad  and  to  the  public 
hy  the  reforms  introduced.  In  some  cases  this  daim  of  the  in-  ^ 
venlor  is  compensated  by  the  mgnllies  paid  under  the  patent 
law :  and  there  are  many  services  rendered  in  the  matter  of  organs 
itation  wbidi  are  not  patentable,  but  afford  as  striking  beneflts 
as  patents.  Take  away  the  opportunity  for  winning  either  money 
or  distinction  by  rendering  such  services,  and  few  men,  as  human 
nature  is  constituli'd.  -.viiuirl  render  trem.  it  is  ri;;ht  th.i;  campe- 
tition  between  tik-ti  vfiuuld  brouKln  ud'-.m  corr.-tantly  narrower 
;iiid  n;iri:uvi'r  ruh-s  .if  ii,iv|:ci\     T':i:-.       |y>NMl>!e  -.vMtiunt  litking 

away  the  initiative  which  makes  men  do  tilings,  and  seems  to  me 
the  direction  in  which,  hi  v***  of  obstacica,  hnmanity  is  tandiati'* 

THOUBYS  IN  BROOKLYN.— Tht  acmands  made  upon  c&p- 
ital  for  the  development  and  unprovement  of  lightmg  and  troUqr 
systems  already  m  existence  are  not  realised  milil  a  dear  state- 
ment is  made  in  regard  to  the  subject.  Thus  Mr.  E.  W.  Winter, 
president  of  the  Brooklyn  Rapid  Transit  Company,  in  an  open 
teller  ti;  ;^l<^:lu^::;  Pii  .id<-iii  r.>!er.  takes  the  op;>(irt',:t.:!>  to  show 
how  large  .oid  f>er$i!>iciii  it,tv«  been  the  expenditurc.<>  011  the  mucb- 
iibuscd  Brooklyn  trolley  system,  and  says :  "It  will  perhaps  be 
accepted  even  by  you  as  some  cvidrnrp  of  the  sincerity  of  otlr 
purpose  lo  improve  transit  conditions  in  I'.n -.klyn  that  there  h.is 
been  expended  to  that  end,  within  the  three  years  last  past,  up- 
ward of  $l9/KX>/xio,  besides  a  much  larger  amount  than  ever 
before  in  the  same  period  for  maintenance  and  repairs,  and  thnt 
new  work  of  construction  and  improfcmentt  amounting  to  more 
than  |8L0OC^00ev  is  amharized  tar  the  present  calendar  year.  The 
credit  whidi  Ina  enabled  this  eompuiy  to  piMure  this  very  coo- 
sidcrable  sum  of  mooeiy  has  not  been  built  up  and  sustained  by 
decrying  the  conditions  and  itislittMitms  of  Brooklyn,  Mudi  has 
been  Inilhfully  spoken  against  transit  facilities  in  Brooklyn,  and 
much  has  been  said  (hat  ;rath  could  not  justify.  The  evil  effect 
of  a  habit  of  mischievous  exaggeration  %:b.:i~'::  j  .is  l.ef.illen  some 
of  ns  when  disctissing  this  subject  is  retlecte  I  mnre  or  less  on 
every  :-p:t:ni.ite  Ims^nc-s  interest  in  the  h'>roiich.  while  servinc 
also  to  enhance  tiic  financial  and  ph.x-sical  ditftculties  inherent  to 
the  transit  situation.  Whether  or  not  the  Brooklyn  Rapid  Transit 
Company  will  be  able  Steadily  to  pnxeed  with  the  work  which  it 
has  undertaken  depends  on  tiie  continuance  of  that  oonHdenee  on 
the  part  of  iovcstors^-eiot  speculators— which  it  has  succeeded 
in  creating,  and  the  measure  of  eo^ratioa  given  it  by  the  dty 
government  and  the  Brooklyn  public^  which,  fhr  its  own  inlermt, 
thia  company  desires  ciBeiefltly  to  serve;* 
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STATE  MtUTARY  ENGINBBRING  DBPARTMBHT.^ 
Under  MtfacriQr  of  im  act  passed  ligr  tbe  last  Lcgialatan,  a  ladiOB 
of  edgincert  is  being  rccrnited  Il»  iMHaaa  Uilitaiy  Dtpart* 
mciit  (o  rcprcMM  dtnl,  nwdtaaieal  and  elcetrical  cngineeiinf. 

riRGlMA  ELECTRIC  UCHT  REGUI.ATIOS.-A  bill  has 
bei'n  presented  m  lisc  VirRitua  LegisUturc  by  Delegate  Barrett, 
ot  Newport  Newi,  V.i.,  empowering  the  Corpo ration  Commission 
oi  Virginia  to  regulate  the  rates  charged  by  water,  gas  and  elec- 
tric ii^  campaniM  dmnglioiit  liH  Stale. 

NEW  YORK  STATE  STREET  RAILWAY  ASSOC! A- 
T10N.-~A  special  meeting  of  (he  Street  Railway  Association 
of  the  State  of  New  York  has  been  called  to  meet  at  Elmira, 
N.  Y«  Ifafcli  99.  The  Goniereoce  will  be  derated  to  the  leading 
of  papcis  and  discimioii  on  tOfica  iwinaiiring  to  opeiatioa  and 
man^gwamnt,  Theae  ^uafteriy  neetioc*  are  to  be  a  regular  fea< 
ture  of  tbe  anoeuttoii*t  work. 


WATER  PURIEH  A  I  lOS  EXFEKIMENTS.—ExpcnmaHi 
iff  tn  br  c.irr:<v1  on  undiT  the  direction  oi  Prof.  Cicorgc  D.  Shc;v 
ardson,  of  tii«  University  of  Minnesota,  a;  tlic  Minncaixjlis  City 
Water  Works  to  determine  the  feasibility  uf  trtratmg  the  city 
water  electrically.  ProL  Shepardson  say*  ihiH  some  i>»eliminary 
teaia  indicate  that  a  comparatively  small  amount  of  electrical 
enerijy  properly  applied  will  kill  most  of  the  bacteria  in  the  water. 


NEiyS  BY  TELEFHONR-iGMhtni^  the  news  of  central 
Jowi  hf  td«f  hone  inalad  of  hr  mail  and  tdcciaph  is  an  innova- 
tion propoaed  by  one  of  dia  large  indcpandcflA  talqliOBe  fiom- 
puucs  of  that  part  oi  the  Slate.  The  plan  meliidea  the  amptay" 
meat  of  a  news  gadwrer  at  each  point  totiehed  by  the  linei  the 
duty  of  tUi  employe  being  to  gather  and  transmit  to  central 
potBla  tht  aewa  suitable  for  the  daily  pnpen  of  the  State; 


ONTARIO  Mi^MCaW!.  I'OWEK  COMMISSION  RE- 
PORT.— The  Onlarto  Muniiripol  P  jwcr  CinnniivsRin  will  sttbmtt 
a  plan  for  municipal  eleclTicni  d!-vd"pniiftu  r^itirpnsr,  and  if 
the  recommendations  are  acted  on  promptly  by  tlic  municipalities 
the  work  of  construction  will  be  commenced  in  the  spring  of 
1907,  and  by  the  early  part  of  1910  electricity  may  be  dittribwed 
throughout  the  variom  inunid|ttlitiai  which  hcoonie  co-fnitncn 
in  the  entsBtpriaa.  ^ 

Air  UNUSUAL  MUNICIPAL  OWNERSHIP  PROPOSI- 
TION.—Thit  Gty  Council  of  Marion,  lad.,  it  considering  a  prop- 
osition from  the  Diesel  Engine  Company,  of  Indianapolis,  whereby 
the  latter  agrees  to  place  machinery  in  the  Marion  city  light  plant 

and  to  furnish  street  light.-  for  the  city  on  a  basis  of  300  lamps 
at  $55  a  lamp  a  year,  or  jio  Ump.s  at  S47  50  a  year  each,  the  city 
to  receive  nil  income  from  the  >:<jniiTKTc;al  liKhtinjr.  aru!  a;  the 
expiration  of  ten  years  the  plant,  valued  at  $100,000,  to  become  the 
prapcr^  of  the  city. 


TA  YEOK'S  FALLS-MINNEAPOLIS  TRA.\ SS! ISS ION.— 
Mr.  JLcc  H,  Paifccr.  electrical  enfincer  with  Stone  k  Wdiater, 
leetarcd  befbte  die  engineering  students  at  the  University  of 
Hinneaofa  on  Fehniary  4  upon  the  dcvdopmenl  of  water  power 
at  Tayioi^s  Falls  and  its  transmission  to  Minneapolis  by  die 
Columbia  Improvement  Company.  The  lecitire  was  pfofusdy 
illustrated  with  lantem  slides  showing  views  of  the  work  at  the 
water  power  in  various  stages  of  progress.  pl.m  and  sections  of 
power  house,  etcclric  circuits,  sub-station;,  etc.  The  first  insta'- 
lation  of  electric  equipment  will  include  four  J.ooo-liw.  ri-vdl. 
ins;  field,  thrce-ph.ise  geiieralor*  with  transformers  stet>pjng  from 
-^T•l  to  50,000  volts  at  which  pres^utc  power  will  be  carried  41 
miles  over  a  threc-ph.ise  line  consisting  of  0000  copper,  19-strand 
cable  on  a  6  fi  renter  \\  the  outskirts  of  Minneapolis  step- 
down  transformers  will  reduce  the  pressure  from  4S><iao  to  13,300 
volts  .11  which  presmrc  the  energy  will  he  carried  to  the  main 
Station  oi  the  Minneapolis  General  Electric  Company^  where  it 
ia  agMin  reduced  to  %30o  volts.  The  present  pole  Hue  k  nearly 
one  side  of  a  <o-ft  private  right  of  way,  leaving  mens  far  a 
second  pole  line  to  be  erected  when  the  initalUtion  is  complcle. 


A  HIGH  BRIDGE.— \i  is  suted  that  the  famous  Royal  Gorge, 
near  Caaoo  CSly,  Cd,  will  be  spaaaed  by  •  bcidgc  M  be  used 
ifl  comKctieo  with  an  intenubaa  doetrie  mifaray  ^rstero  in  Fre- 
mont Ownty.  The  bridge  will  be  ft.  above  die  baq^ 
bridge  of  the  DenTcr'&  Rto  Grande  Railroad  at  the  bottom  of  «be 
canon.   

ANOTHER  BIG  CONTRACT  LEJ—Tit^  Southern  Power 
rimrpsny  ha*  purchaaad  another  big  ordar  ol  dcetrical  machinery 
whidi  i»  to  be  wed  in  (be  ettavment  of  die  traasmisaian  Une 
from  Great  Fills  up  the  river  to  the  CbUwbe  Power  FlanU  flaar 

Rock  Hii:,  S.  C  The  contract  for  $50,000  wofth  «f  ttaoafofmers, 
switchboard;,  an  rt  other  supplies  has  been  let  to  the  General  Elec- 
tric Company.  This  if.  ii'ldir.ijr:  to  the  conlrncC  for  $a5ivxx> 
made  some  time  ago  with  ilie  Wc.stjiigho  jEc  Company  for  equip- 
ment 10  be  uped  in  the  plant  at  Great  Falls. 


CHAIR  OF  ELECTRICAL  ENGINEERING.— l<a<t  CL.mcil 
of  Armstrong  College,  Newcastle,  England,  has  decided  to  found 
a  chair  of  electrical  engineering  in  that  institution.  The  policy 
of  the  authoritiea  has  been  to  make  the  college  one  of  the  fore- 
most tcdwical  schools  m  the  world,  and  it  is  realized  that  this 
woidv  amUtkMi  could  not  he  attained  widiottt  paying  attention 
\o  eleelriei^.  Iforaovcr.  Newoiatie  has  beoone  die  center  of  a 
great  devetopraent  in  its  nAwe^,  diipyarda^  nhiest  elo.  where 
fadlities  for  study  at  first  hand  are  prsaenled  on  die  spot,  while 
some  of  the  ma^c  important  traiisaisBKm  enterprises  hi  BniilaHd 
have  Newcastle  as  a  focus. 


OWNERSHIP  AND  FRANCHISES —Thrt  American  .\c.id- 
eniy  of  Political  and  S<k-;.i1  Sc  er.Le,  in  its  .-iKnats  for  J-iiiuary, 
has  devoted  nearly  the  entire  258  pages  to  a  Si«atm«tu  by  vario  is 
authorities  and  experts  of  the  questions  and  data  rcl.itive  t.j 
"Municipal  Ownership  and  Franchises."  It  ii  one  of  the  most 
nnpoiiaot  and  interesting  monographs  of  the  kind  of  recent  pulK 
Ucadon  end  deals  with  results  in  Londan,  New  York.  Glaigow, 
Chicago,  BoaUMi,  Madrid,  BdHniete,  PhUaddpliia,  etc,  as  well 
as  such  States  as  Mlsaomi  and  Masaaduiaetts.  The  wrttera 
are.  in  general,  wdl-known  men,  and  the  arguments  and  fa^ 
prciiented  are  weighty.  The  pert  is  issued  at  the  price  Ol  one 
dollar,  the  society  publishing  Us  transactioiis  every  two  ndnlha 
in  this  nwinar. 

BROOKLYN  MUNICIPAL  TFOLLEY.— In  accordance  with 
his  declared  intentiyn.  Knro'.iRh  President  Coler,  of  Brooklyn, 
has  prepared  a  bili  for  introduction  in  the  Legislature  :h;s  v.ecV 
to  amend  the  charter  so  that  the  city  may  construct  a  mutiii  ipai 
street  railway  in  Brooklyn  from  the  Bridge  out  to  East  New 
York^  Jamaica,  and  potntt  further  cast.  Under  the  Coler  bill  the 
ci^  wobM  not  neoeasarily  operate  die  lin^  The  tracks,  stations 
and  etn^oieat  weald  he  eooalmcted  and  hmished  hy  the  dty 
and  the  Board  of  Climate  wouM  baye  the  power  to  lease  the  Kne 
to  any  existing  n  :id  or  to  any  new  road  for  twenty-five  years, 
with  renewal  privileges  on  rev,iluation.  The  bill  provides  that  the 
construction  of  the  road  shall  be  under  the  diTeitiof.  ot  the  Bor- 
ough Prttident  The  Rapid  Transit  Commission  is  wli«)lly  ig- 
nored, 

MUNKIPAL  OWNERSHIP  QUESTION  AT  UNTON^ 
IND,—K  propontion  is  before  the  City  Gomdl  for  fbe  ade  of 

the  municipal  electric  lighting  plant,  which  for  the  past  six  years 
has  been  owned  by  the  city,  and  local  sentiment  is  about  eqttally 
divided  ,ts  to  whether  ni.ir.ic ipa!  oAT.ership  in  this  case  has 
proven  it  iucceis  Ot  a  failure.  The  plar.t  is  a;  pre»ent  self-sus- 
•riitiing,  but  the  rapid  growth  of  the  city  lias  ■•■,■^^t^  ■.:  inadequate 
to  the  demands  upon  it.  1;  is  siaterl  ihut  :ih mt  JiM.ojo  must  be 
expended  in  order  to  br.ng  tlie  p-mt  up  to  present  demands. 
The  original  price  paid  fi't  (he  plant  was  $19,000,  and  the  In- 
diana Electric  Transmissififi  Contpany  now  offers  $15,000,  the 
city  to  retain  the  ground  upon  which  the  buildings  stand  and 
which  Is  quite  valnaUc  The  conqniqr.  it  is  tndersloed,  further 
agrees  to  fix  a  rate  as  low  as  the  present  scales  to  extend  the 
senrioe,  move  tbe  plant  lo  die  edge  of  the  ci4'»  Airnub  twenty- 
fettr4ear  aennce,  and  to  make  this  a  central  point  for  distiflMH 
tlon  of  dectricity  for  light  and  power  to  neighboring  towns. 
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The  Generating  and  Distributing  of  Music 
By  Means  of  Alternators. 


ONE  of  the /nost  interesting  applications  of  electricity  which 
it  has  been  our  pleasure  to  record  recently  is  found  in  the 
Cahill  electric  music-generating  system,  the  general  fea- 
tures of  which  .ire  indicated  in  the  accompanying  illustrations. 

Broadly  considered,  this  music-generating  system  differs  from 
previous  systems  of  producing  music  in  that  it  is  purely  electrical. 
Heretofore  music  has  been  produced  by  strings,  reeds  or  pipes, 
which  set  the  air  in  vibration.  In  some  cases  these  vibrations  of 
the  air  have  been  copied  by  a  microphone  and  transmitted  elec- 
trically to  one  or  more  telephones  at  a  distance.  But  in  all 
such  systems  of  copying  music  electrically  at  a  distance  serious 
difficulties  have  developed.  In  the  first  place  the  vibrations  of 
the  air  initiated  by  a  violin,  piano  or  organ  are  of  but  little  power. 
A  small  fraction  of  this  feeble  power  only  is  available  to  actuate 
the  microphone.  The  microphone,  as  every  one  knows,  has 
serious  limitations.  It  magnifies  feeble  sounds,  but  is  anable  to 
magnify  a  loud  sound.  Further,  the  various  transformations  in- 
volved, first  in  changing  the  vibrations  of  the  air  into  vibrations 
of  the  microphone  diaphragm,  then  in  producing  from  this  dia- 


^1  as  to  bring  the  several  alternators  into  action  on  the  lines  or 
mains  as  required.  Across  these  mains  receiving  telephones  are 
connected,  just  as  incandescent  lamps  are  in  the  Edison  lighting 
system.  With  each  receiving  telephone  a  large  paper  horn  is 
used.  The  net  result  of  the  system  is  that  instead  of  the  feeble 
vibrations  of  the  air  acting  upon  a  microphone,  and  thus  through 
numerous  transfonnations  as  above  detailed  upon  tjic  receiving 
telephone,  the  performer  is  enabled  to  bring  to  bear  upon  the  line 
the  full  power  of  a  large  alternator,  or  of  a  group  of  such  alter- 
nators. These  alternators  are  specially  constructed  so  as  to  pro- 
duce M>unds  whose  purity  and  musical  beauty  exceed  the  finest 
pipe  and  closely  approach  a  good  string  tone. 

In  no  respect,  then,  it  will  be  seen,  is  the  electrical  music  tike 
that  from  a  mechanical  piano  or  other  mechanical  musical  instru- 
ment. In  fact,  there  is  no  musical  instrument  in  the  system  in 
the  sense  in  which  that  word  has  been  understood  heretofore, 
for  there  is  not  a  string  or  reed  or  sounding  pipe  in  the  whole 
apparatus.  Tlie  vibrations  in  the  first  instance  are  purely  elec- 
trical, and  it  is  not  until  the  electrical  disturbance  reaches  the 
telephone  receiver  that  the  sound  is  produced.  The  performer 
listens  to  a  receiving  telephone  just  as  his  auditors  do,  a  few 
feet,  or  it  may  be  some  miles,  away.  The  wave  distortions  which 
the  coils,  line  and  diaphragm  may  produce  in  the  wave  forms 
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Fic.  I.— Electbical  Music  Transmitter  in  Operation. 


phragm  variations  of  the  battery  current;  thirdly,  in  producing  by 
induction  from  these  variations  in  the  primary  corresponding 
vibrations  in  the  secondary  or  line  circuit,  which  (fourthly)  in 
turn  produce  variations  in  the  strength  of  the  field  of  the  receiv- 
ing magnet  at  a  distant  point,  which  latter  variations  produce  in 
their  turn  the  vibrations  of  the  receiving  diaphragm  and  of  the 
air — these  many  transformations  result  in  a  distortion  of  wave 
shape,  which  commonly  entails  serious  injury  to  the  musical 
beauty  of  the  sound.  Moreover,  apart  from  any  question  of  dis- 
torted waves  and  altered  qualities,  the  sounds  transmitted  by 
microphones  are  feeble,  so  that  it  is  usually  necessary  to  hold 
the  receiver  to  the  ear — a  condition  which  interferes  seriously 
with  musical  enjoyment. 

But  in  the  system  of  generation  invented  and  developed  by 
Dr.  Cahill.  electrical  vibrations  are  produced  to  ini'.iate  the 
sounds,  which  are  as  loud  at  each  receiving  station  as  if  an 
orchestra  were  on  the  spot.  A  battery  of  alternator.s  of  different 
frequencies  is  used,  answering  in  a  general  way  to  the  strings 
of  a  piano  or  the  pipes  of  an  organ.  One  or  more  performers 
ptay  upon  piano  keyboards.   The  keys  of  these  operate  switches. 


transmitted  is  of  little  or  no  consequence,  since  the  musician 
hears  what  his  auditors  hear,  and  if  the  coils  and  line  and  dia- 
phragm tend  to  "rub  down"  the  higher  harmonics,  he,  all  un- 
conscious of  this  electrical  action,  simply  sets  the  stops  or  presses 
the  keys  so  as  to  produce  the  result  his  ear  demands — and  pro- 
duces it. 

Figs.  I  to  4  illustrate  various  portions  of  the  inventor's  first 
apparatus. 

It  is  not  the  purpose  of  the  present  article  to  describe  the 
mechanical  details  which  are  embodied  in  the  construction  of 
the  electrical  machinery,  but  merely  to  outline  the  general  fea- 
tures of  the  apparatus.  The  generating  set  consists  of  a  number 
of  inductor  alternators  of  simple  construction.  The  fixeil  or 
stator  part  of  each  carries  both  the  field  and  the  armature  wind- 
ings. The  rotors  are  mounted  upon  shafts ;  the  shafts  are  geared 
together;  and  the  number  of  teeth  or  poles  in  the  several  rotors 
and  the  angular  velocities  of  the  shafts  are  suitably  arranged  so 
as  to  produce  the  notes  of  the  compass  through  five  octaves.  The 
tuning  is  remarkably  good,  and  from  the  nature  of  things,  ab- 
solutely unchangeable. 
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The  armature  coils,  wuund  un  the  slators,  arc  connected  with 
switchboards,  contnjJIed  by  two  keyboards,  upon  which  the  per- 
former plays  as  on  a  piano,  and  »  number  of  expression  devices, 
which  are  actuated  by  his  touch,  make  the  hearer  conscious  that 
the  soul  of  the  musician  is  in  the  mu!>ic.  The  depressing  of  a 
key  closes  a  ground  tone  circuit  and  one  or  more  other  circuits 


FIG.  3.— eiSTTRICAL  MUSIC  RECErVER. 


rorresponding  to  harmonica  of  that  ground  tone.  A  number  of 
mducioriunis  or  tone  mixers  Sf.Tve  to  build  up  from  the  simple 
or  sinusoidal  wave$.  of  the  alternators,  complex  resultant  vibra- 
tions. Thus,  several  alternators  contribute  their  waves  to  pro- 
duce a  single  note,  when  that  is  of  a  rich  or  string  quality.  Sev- 
eral such  note^  on  a  single  keyboard  arc  combined  electrically 
into  more  highly  composite  vibrations,  which  when  they  reach 
the  ear  appeal  to  it  as  musical  chords  of  great  beauty.  In  some 
eases  the  complex  xibrations  from  different  keyboards  are  fur- 
titer  combined  into  sti'l  more  highly  composite  vibrations,  so  as 
to  produce  <ieveral  voices  or  parts  as  a  violin  and  a  'cello,  or  a 
clarinet  and  flute  in  the  ".ame  receiver  at  the  same  instant.  Some 
of  these  »uperpo«.i|iIMl^  of  vibrations  are  produced  ainductively 
and  some  magnetically. 

Without  taking  sp.icr  to  de<>cril>e  the  exact  details  of  these 
various  vibralion-ccmibining  devices,  it  may  be  said  that  they  arc 
special  forms  of  inducloriums.  having  usually  a  plurality  nf 
primary  circuits  into  which  vibrations  from  different  alternators 
are  fed.  and  a  coinliiiiiiig  -kecondary  circuit  in  which  resullani 
vibrations  arc  producfd.  equivalent  musically  and  electrically  t<i 
tile  several  series  of  vibrations  in  the  .several  primary  circuits 
Some  of  these  inductoriums  have  iron  circuits  almost  closed : 
others  have  open  iron  circuits,  while  still  others  are  air-corc  trans- 
formers—entirely without  iron.  Fig.  5  shows  a  "tone-mixer"  in 
which  the  electrical  vibrations  are  combined  magnetically. 

In  a  certain  sense  this  system  is  a  novel  mode  of  distributing 
power  electrically,  the  (xiwer  being  sent  out  in  the  shape  of 
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musical  clttltical  uavfs  *o  as  to  produce  music  perhaps  in  a 
thousand,  or  with  a  larger  apparatus  in  ten  thousand,  parlors  at 
the  same  time.  'I  he  feature  of  using  alternators  for  initi.iting 
the  vibrations  niaki-s  it  p<>^>.ilile  to  iiroiliice  music  at  a  great  num- 
ber of  places  sinnillaiK-onsly,  with  u>nnd'<  s^ift  or  loud  as  the 
musician  flcirc"..  C>>titrir\  to  what  one  might  suppose,  the 
tones  are  rrmarkalil)  pure  and  beautiful,  nor  is  there  the  least 


suggestion  of  the  friction  and  diapliragin  noise  that  belongs  to 
the  phonograph,  and  the  loud  speaking  telephone. 

Apart  from  its  interest  as  a  means  of  distributing  music  from 
a  central  station,  the  Cahill  system  of  original  electrical  genera- 
tion has  some  musical  pos.>ibililies  which  none  of  the  existing 
instruments  of  music  possess.  Thus,  for  example,  the  intonatiop 
strikes  the  listener  as  remarkably  good,  and  a  glance  at  the  steel 
itnlm-idrs  on  the  shafts  and  the  steel  gears  connecting  them 
shi>»>  that  the  tuning  must  be  as  permanent  as  it  is  perfect. 

In  the  next  place,  the  .system  of  building  up  the  ijuality  of  tone 
desired,  by  mixing  with  the  ground  tone  one  or  many  harmonics, 
with  any  strength  desired,  opens  up  a  new  field  of  timbre  control. 
The  wood-wind,  brass  and  string  tones  of  the  orchestra  are 
easily  produced,  by  mixing  the  required  harmonics  in  the  required 
proportions.  \  musician  in  Dr.  Cahill's  laboratory  showed  .our 
staff  correspijiKlent  that  a  mere  gToiind  tone  produces  a  clear, 
pure  flute  note,  a  ground  tone  with  the  third  and  fourth  har- 
monics of  suitable  strength  produce^  the  sound  of  a  clarinet, 
while  to  imitate  ihr  violin  all  the  harmonics  up  to  the  eighth 
were  necessary.  .-Xnother  combination  of  harmonics,  in  which 
the  seventh  and  eighth  arc  stronj;.  gives  the  characteristic  blare 
of  brass.  In  addition  to  reproducing  the  leading  orchestral  tones, 
a  skillful  performer  can  mix  the  harmonics  »o  as  to  produce 
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musical  timbres  unknown  before.  These  new  qualities  are  a  strik- 
ing feature  of  the  electrical  music. 

Equally  striking  with  this  novel  timbre  control  it  the  delicacy 
of  the  expression,  dynamically  considered.  By  the  touch  of  the 
hand  the  performer  controls  the  attack  .md  soslenulo  and  varies 
the  note  at  every  instant.  The  musicians  at  the  Cahill  laboratory 
produced  very  good  vibr.ito  effects,  and  crescendos  and  dimin- 
uendos not  inferior  to  those  produced  by  a  good  violin.  .\nd 
when  imitating  the  violin  and  'cello  the  performer  controlled,  hy 
his  touch,  the  quality  and  power  of  the  tone  so  perfectly  that 
the  auditor  felt  sure  he  heard  the  bow  gliding  across  the  siring. 
The  singularly  pure  quality  of  the  tones  and  the  remarkable 
control  over  them  which  the  performer  possesses  take  the  listener 
by  surprise.  It  is  a  curious  syslem  in  which  a  battery  of  powerful 
alternators  at  a  central  station  may  be  used  to  vibrate  diaphragms 
M  over  a  gre.il  city,  producing  music  in  thousands  of  homes, 
while  the  electrical  forces  are  so  perfectly  under  the  control  of 
the  performers'  fingers  that  they  respond  to  their  musical  feelings 
more  perfectly  than  any  existing  instrument,  saving  the  violin, 
viola  and  'cello. 

Dr.  Cahitl  has  been  engaged  in  perfecting  his  apparatus  for 
years  and  it  seems  to  have  reached  the  coinincrcial  standpoint. 
That  the  installation  has  long  since  passed  the  experimental  ^tage 
will  be  appreciated  when  it  is  known  that  there  is  now  in  use 
in  the  inventor's  laboratory  at  Ilolyoke.  Mass.,  in  addition  to 
the  instrument  already  described  a  central  station  plant  contain- 
ing one  hundred  and  forty-five  directly-coupled  inductor  alter- 
nators. These  alternators  are  arranged  in  eight  sections  or 
panels,  each  inductor  being  mounted  on  an  eleven-inch  steel  shaft. 
The  bed  plate  of  the  machine  is  built  up  of  eighteen-inch  steel 
girders,  mounted  on  brick  piers,  and  is  more  than  6o  ft.  long. 
The  switchboards  are  in  ten  sections  and  contain  nearly  two 
thousand  switches.  These  arc  controlled  from  a  distant  kevboard 
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through  an  elcttro-inagnrtic  aclioti.  Th«rc  arc  minicrou^  trans- 
formers, one  of  which  ii  s^tii  in  Fig.  5,  and  many  rheosuts  and 
other  regulating  devices,  including  in  the  aggrcg.ile  thousands 
of  coils  or  sections.  The  whole  plant  weighs  nearly  two  hundred 
tons,  and  has  cost  approximately  two  himdred  thousand  dollars. 
This  apparatus  was  built  for  lease  to  the  New  England  Electric 
Music  Company,  of  which  Mr.  F.  C.  Todd  is  president.  A 
second  large  apparatus  is  well  under  way  and  is  likely  to  be  com- 
pleted in  two  or  three  months. 

The  inventor's  first  complete  apparatus,  which  is  illustrated 
in  the  drawings,  and  which  we  have  described,  was  built  in 
Washington  some  years  ago.  The  larger  work  has  been  done 
at  Holyokc,  where  the  Cahill  laboratory  has  been  located  for  the 
last  four  years. 

From  the  superficial  description  given  above  it  i»  evident  that 
the  constructional  features  of  the  electrical  mechanism  arc  ex- 
ceedingly elaborate.  It  i-  believed,  however,  that  the  rcsutt.s  ob- 
tained fully  justify  the  means  employed.  There  can  be  no  doubt 
as  to  the  .ibsolute  accur.icy  of  the  relative  pitches  of  the  various 
notes  produced,  nor  a*  to  the  beauty  and  purity  of  the  resultant 
music.  Although  the  horn  of  the  receiver  resembles  that  nf  a 
phonograph,  there  is  nothing  about  the  music  itself  to  suggest 
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the  phonograph,  the  harsh  sounds  and  disagreeable  overtones 
of  which  are  entirely  lacking.  The  quality  of  the  sound  is  pure 
and  sweet  and  the  volume  is  such  that  the  largest  known  audi- 
torium can  be  served  without  the  use  of  an  exceissive  number  of 
receivers,  while  the  character  and  expression  of  the  music  is 
under  the  control  of  the  musician  to  an  extent  not  previously 
reached  in  any  musical  instrument. 

The  question  will  naturally  arise  in  the  mind  of  the  reader  as 
10  the  practical  use  of  this  complicated  and  expensive  apparatus. 
The  plans  of  the  inventor  are  to  distribute  music  from  a  central 
station  to  hotels,  restaurants,  theatres  and  private  homes.  The 
remarkable  purity  and  strength  of  the  sounds  produced  elec- 
trically, enabling  a  few  performers  at  a  central  station  to  pro- 
duce orchestral  music  at  a  thousand  places,  strikes  the  imagina- 
tion and  it  seems  not  improbable  that  at  no  distant  day  orchestral 
music  for  the  dinner  table  will  be  as  common  in  the  homes-  of 
the  people  as  it  is  now  in  the  great  hotels.  Music  of  different 
*orts  during  the  evening  and  slumber  music  during  the  small 
hours  of  the  night,  coming  to  the  listener  hf  electricity  from  a 
central  station,  seem  likely  in  a  few  months  to  be  accomplished 
facts  in  one  or  more  American  cities. 

Dr.  Cahill's  work  is  covered,  it  is  said,  by  numerous  patents 
and  pending  applications  in  this  country  and  abroad. 


Electrical  Engineering  Classification. 


By  Allkn  S.  Peaiu- 
Referring  to  the  excellent  article  by  Mr.  George  Parsons  in 
the  Elktricai.  Wwild  and  E.nginku  of  November  25,  1905,  on 
"A  Topical  Classification  for  Electrical  Kiigincering  References," 
and  the  comments  thereon  by  Mr.  .A.  G.  Vogc  in  the  issue  of 
January  JO,  the  writer  has  put  in  use  a  similar  classification 
adapted  to  the  nced^  of  an  electrical  supply  house  correspondeta 
or  purchasing  agent  which  apparently  embodies  the  greatest  sim- 
plicity, ease  of  reference  and  flexibility,  with  a  minimum  amount 
of  clerical  work  to  keep  in  working  condition.  A  filing  cabinet 
is  used  with  three  vertical  rows  of  dr.iwers,  the  contenU  of  which 
are  arranged  in  the  same  order  as  material  in  the  general  cata- 
logue of  the  supply  house.  Beginning  at  the  upper  left  drawer 
these  are  marked  with  cards  as  follows: 

I.  f^igeft     g  to    36.  S«'itcfacs  and  accniohts..  *  * 

J.  Pages    67  to  tj$.  Cut-ouU  and  fu!*c«.  ! 

J.  I*a9el  lib  to  162.  Sudtrts  and  fittln^^. 

4.  I'asca  loj  10  ass.    Kjxiitrr)i  Mn<l  liiongA. 

3.  Haicr*        to  15J.  Si»ii"  «ii<l  fl«»lic*-  . 

6.  I'agcft  J56  10  271.  IncaiKlriicrnl  lamfi*. 

7.  I'a^e*  27J  to  .'d6.  .\rc  lamp*  and  arc  lamp  lundrirs. 

8.  Paxes  iSj  to  38B.  Marine  siitnilirs.  • 

9.  I'agrs  jSg  to  joo.  Insulatinfc  material  (mica  cloth;*,  clc). 

10.  FaKcs  301  to  356.  Pulr  line  material. 

11.  Pace*  JS7  10  413.  l'(Kil». 

It.  Patca  414  10  44i,  Wire*  and  r^hlrs. 

13.  Pages  44J  10  461.  Conduil  and  liltingi^. 

14-  Pages  463  to  498.  Insulatiuns  a'nd  miiniis.  '  ' 

15.  Pages  4og  to  543.  Inrtrumenu  and  transformers. 

t6.  Paves  544  to  567.  Sm-itchboards.  |iane]  boards. 

17.  Faces  s68  to  576.  Il>-namu  brushes  and  enmmutalors. 

iV.  Pages  577  to  J91,  Ltrcull  lirrakers  and  lightning  arresters. 

19.  Pages  S93  to  594.  Ilynamo^  anil  nuitori., 

M.  Pages         to  610.  Rncusiatfc  and  diinnters.  * 

Jl.  Pages  611  to  6^7.  Telephones  and  access4>ries. 

ja.  Pages  6^8  10  642.  Bells  and  annunciators. 

3S-  Pages  643  to  Batteries  and  pushes. 

J4.  Pages  673  (o  67II.  AuHimubile  sut<[ilie«. 

25.  Pages  679  to  690.  Speaking  lube  tupiiltrt.  novelljr  goods  aod  blaatinf 
a|>paraius. 

a6.  Pages  691  to  713.  Gas  lighting  and  burglar  alarm  su|>plies.  Arc  alarm 

and  telegraph  apparatus. 

37.  Pages  714  10  724.  Heating  apparatus. 

aft.  Page    730  Sewing  machine  mntors.  fan  motors  and  exhau^ 
1:111^. 

19.  Pages  730  to  745.  Tables. 

The  index  to  the  general  catalogue  thus  becomes  an  index  at 
well  to  the  contents  of  the  cabinet,  showing  in  which  drawer 
a  circular  describing  a  given  article  may  be  found,  as  all  circu- 
lars describing  switches  and  accessories  are  put  in  drawer  I,  etc. 
If  in  doubt  under  which  class  an  article  comes,  all  that  is  neces- 
sary to  do  is  to  find  its  name  in  the  index  of  the  general  cata- 
logue, and  the  page  number  shows  in  which  drawer  its  descrip- 
tive circular  may  be  found.  Each  drawer  is  indexed  alphabeti- 
cally and  the  circulars  are  filed  under  the  names  of  the  firms 
issuing  them.  If  a  circular  covers  more  than  one  class  of  ma- 
terial, several  copies  arc  used,  one  being  filed  in  each  drawer 
containing  circulars  of  one  of  the  classes  .covered,  no  cross- 
indexing  therefore  being  necessary.  Should  a  drawer  be  filled, 
another  drawer  below  it  is  used  for  L  to  Z  circulars,  shifting  the 
succeeding  drawers  on  one  space.  A  few  extra  copies  of  cir- 
culars may  be  kept  to  enclose  with  quotations.  Notes,  articles, 
quotations,  advertisements,  etc.,  are  filed  with  the  circulars.  By 
marking  the  discounts  on  the  front  page  of  each  circular  not 
intended  for  enclosure,  a  complete  cost  system  is  maintained, 
no  "cost  book"  with  its  clerical  work  being  necessary.  Whea 
it  is  remembered  that  one  discount  usually  applies  to  an  entire 
circular,  the  amount  of  labor  necessary  to  keep  a  cost  record  is 
this  way  as  compared  svith  a  cost  book  record  with  a  page  for 
each  item,  is  apparent. 

With  such  a  cabinet,  and  after  filing  for  a  iew  months  the  new 
circularN  that  come  daily  in  the  mail,  new  advertisements  in  the 
eleclrif.il  journals,  etc.,  a  correspondent  is  able  to  quote  instant- 
ly on  almost  any  article  on  the  market. 

.Xnvonc  who  has  been  called  upon  to  quote  on  or  purchase 
an  article  of  which  he  has  a  dim  recollection  of  having  seen  de- 
scribed "somewhere"  some  time,  and  which  is  not  being  adver- 
tised in  current  periodicals,  will  appreciate  the  immense  amount 
of  time  saved  by  being  able  to  lay  hands  upon  a  drawer  contain- 
ing a  descriptive  circular,  It  is  then  an  easy  task  to  run  through 
the  contents  of  one  drawer  unless  the  name  of  the  manufacturer 
is  known,  in  which  case  one  can  open  the  file  to  the  circular  at 
once. 
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Commutgtion  in  Single-Phase  Mo^rs  at 
Starting. 


By  Maiios  LATDin. 

THE  use  of  the  >iagle>])hase  motor  for  traction  purposes 
fn  the  futore  depends  essentially  on  the  way  the  diffi- 
I  nltus  connected  uiili  the  comamtation  at  starting  are 
overcome.   It  is  therefore  surprising  that  the  authors  who  have 
treated  the  different  diagrams  referring  to  the  single-pliaK  RiOtor 
have  neglected  this  i»hase  of  the  subject 

I  have  published  in  the  Elktbical  Woklo  ani»  ENcmKn  of  De- 
cember 3,  1904,  an  article  treating  the  cijti  li'.i n-  i  f  c  jniiniita- 
tion  at  starting  in  the  case  of  a  motor  Aiihuut  rcsiaianci:  leads. 
By  theoretical  considerations  the  conclusion  was  reached  that 
from  the  point  of  view  of  commu^nt'on  r!t  <itarting  all  types  of 
motors  are  alike,  and  that  the  irnjjrj-.  cmcnts  that  one  might 
expect  to  produce  by  changing  the  number  of  poles,  the  speed 
of  die  motor,  etc,  are  rather  illusory. 

In  the  same  article,  however,  w.is  'ho.vn  ^hc  dp;ir.ibility  of 
obtaining  the  required  volt.ige  of  tlie  rotor  b>  means  oi  a  wind- 
ing wnn  :i  gives  the  i  irRi  M  possible  number  of  bars  on  the 
commusaior,  so  that  for  a  reduced  width  of  the  brush  (9  to  12 
mm.)  several  bars  are  still  covered  by  the  latter.  It  was  also 
shown  that  the  voltage  of  the  rotor  must  be  so  duHcn  that  tbe 
potenthl  difference  between  two  oonsecutive  bars  under  the  brush 
stands  in  a  certain  relation  to  the  ohmic  dr-ip  rlur-  to  thf  !ine 
current  in  the  brush.  In  the  case  when  two  bars  are  covered, 
for  instance*  this  rdation  is  rqwcsenied  by  formula; 

r  =  yTTi  k 

m  which  rcpre^i.-nlb  •in.-  vjIm^l-  pt-r  b.ir  and  k  the  ohniic  drop 
ot  ihc  line  curreiil  in  the  brush.  With  nto^i  resisunt  carbon 
brushes  e  cannot  very  well  exceed  in  general  2.5  volts,  even  for 
a  commutation  corresponding  to  an  evolution  of  40  watis  per 
square  cent  of  the  surface  of  contact. 

The  vollag*  'or  a  sii^IO'lilnse  motor  at  25  cycles  gtving  tiM 
minimum  rubbing  stirface  for  such  a  commutation  (40  watts 
per  square  centimeter':  would  t:ui;>rj(iiicntly  lie  below  aoo  volts. 
If,  therefore,  it  proves  to  be  necessary  to  use  the  same  motor 
as  a  ajo-volt  direct-current  machine,  the  conditions  for  com- 
mutation become  unfavorable.  Tbe  low  voltage  suitable  for  a 
aingle-iihase  motor  has  besides  the  disadvantage  of  necessitating 
the  introdiict'on  of  large  currents  into  the  rotor.  This  disad- 
vantage di's.Tppcars,  however,  in  the  case  of  the  repulsion  motor 
where  the  current  is  Rcnerated  in  the  rtitor  if-eil  as  \vc;l  as  In 
the  case  of  a  compensated  repulsion  motor  of  toy  type  in  which 
one  has  to  introduce  only  the  magnetizing  current. 

In  the  study  of  commutation  contained  in  the  article,  referred 
to  above,  Ae  average  quantity  of  heat  devdeped  per  square 
cenL  and  per  second  under  the  brush  was  taken  as  a  criterion 
of  the  quality  of  cotnmutation.  The  general  mathematical  treat- 
ment of  the  commutation  basrd  on  tlu;  consideration  of  the  beat 
produced  under  the  brush  has  been  applied  by  Mr.  Th.  Reid  (see 
Transacliont  of  the  American  Institute  of  I'lectrical  Engineers, 
May,  1905)  to  the  case  of  direct-current  aiachinery.  Mr.  Reid 
hiys  special  emphasis  on  the  quantity  of  heat  which  is  produeed 
at  the  very  edge  of  the  brush.  It  is  evident  that  a  complete  the- 
ory of  the  sparking  in  the  process  of  commutation  must  consider 
both  the  total  quantity  of  heat  developed  under  the  whole  sur- 
face of  the  brush  divided  by  the  surface  of  contact  and  the  quan- 
tity of  heat  per  square  centimeter  which  is  produced  at  the  edge 
of  tbe  brush.  The  authors  who  studied  the  commutation  at  first 
committed  Ae  error  of  con^dertng  only  the  voltage  between 
brush  and  bar  at  the  moment  when  the  short  circuit  is  opened 
as  a  criterion  of  the  commutation,  neglecting  .ill  the  conditions 
which  preceded  the  breaking  of  contact.  The  thcor>'  which 
would  consider  only  the  edge,  and  neglect  the  fact  that  the  con- 
ditions at  the  edge  are  influenced  by  the  conditions  prevailing 
at  the  neighboring  portion  of  the  brush,  would  also  be  inade- 
quate. In  the  first  theory  no  intention  at  all  is  performed :  in 
the  second  the  integration  performed  refer*  only  to  the  *!rr.e. 
while  in  tbe  theory  applied  in  my  article  mentioned  above  mteg- 


ration  is  perlBcmed  with  respect  to  both  tine  tnd  space.  In  re> 
atity  nooe  of  these  three  points  of  view  considered  separaiely 

g:v<  s  a  complete  representation  of  the  phenounna  t.ikir.g  f  '.ac<, 
and  accordingly  none  of  them  is  a  pcrfccliy  true  iin-asurt  oi  the 
quality  of  commutation. 

However,  when  no  resistance  leads  are  used,  experiments  slwjw 
that  single-phase  traction  motors  constructed  in  accordance  with 
the  requirements  of  tbe  theoiy  developed  in  the  article  mentioned 
above  give  a  perfect  oommutation  at  starting.  As  tbe  quao- 
tiiy  ot  hc.it  i^'i  r rated  on  the  commutator  is  minimum,  and  a* 
this  result  is  iji>t.-it!)cd  with  the  minimum  of  rubbing  surface,  a<- 
eordiog  to  this  method,  the  other  two  methods  mentioned  above 
cannot  possibly  lead  to  any  further  improvemeoL 

In  the  case  when  resistance  leads  are  used.  Ac  dltsytnmetiy  in 
the  behavior  of  the  brush  as  a  whole  and  of  the  e^  >»  in- 
creased to  such  an  extent,  and  the  difference  between  the  quanti- 
ties of  heat  generated  per  square  centimeter  when  rrfrrfd  to 
the  whole  surface  of  the  brush  or  only  to  its  edge  is  so  large, 
that  for  the  complete  study  of  commutation  all  three  potntt 
of  view  mentioned  above  must  be  applied  conjointly. 

In  what  follows,  a  study  b  made  of  the  conmHtatioB  whm 
resistance  leads  are  used.  I  have  already  shown  (see  Elbctucal 
World  and  EttctNEES,  Janu.iry  16,  1005)  that  the  resislatKC  leads 
allow  the  rubbing  surface  on  t'r..-  romini  tator  to  be  reduced  for 
the  same  amount  of  energy  produced  per  square  centimeter  un- 
der the  brush,  and  the  use  of  resistance  leads  tnight  oonseqnenu 
ly  be  of  great  belpu 

In  bcginmiiig  the  study,  it  is  well  to  call  attention  to  the  re- 
marks made  in  my  previous  articles  as  contributing  to  the  sim- 
plification of  the  problem: 

ist.  The  starling  of  :hc  ni  ii;  r  i-  on-idi-n-.l  to  be  equivalert 
to  a  rotation  with  an  itifni  tcly  small  velocity  so  that  the  emf 
generated  by  speed  in  the  short-circuited  coil  need  not  be  con- 
sidered. The  division  of  tbe  line  current  in  the  different  leads 
and  the  value  of  the  <hort-dr«nt  current  are  regtilcted  snciclf 
by  the  interposed  ohraic  resistances  in  accordance  with  (he  IBrtib' 
hofl  law,  the  local  reactance  of  the  short-circuited  coll  being 
considered  negligible, 

2d.  The  short-circuit  current  in  a  single-phase  motor  can  be 
considered  to  be  approximately  in  quadrature  with  the  line 
current  if  one  tieglects  the  leakage  reactance  of  the  short-circnited 
coils.  It  foltovrs  from  this  remark  Aat  it  it  permissible  lo 
calculate  separately  the  quantities  of  heat  produced  by  ibe 
short-circuit  current  and  hy  Ae  line  current  and  to  add  thciii 
afterwards. 

Let  11^  fir'-t  siurly  the  commutation,  taking  .is  a  criterion  Jht 
\olta?p  hetweer.  brush  and  bar  at  the  moment  when  the  brns.'i 
leaves  the  bar.  Consider  Fig.  i,  in  n^icb  the  brush  covers  three 


ma.  t.— BRUSH  OPVEMNC  THRCE  WROLS  SBeMnTK, 

bars.  Let  «  be  tbe  e.m.f.  developed  in  each  coil  by  tbe  variations 
of  the  field  of  the  motor  and  assume  at  first  that  no  current  i< 
introduced  through  the  brush,  so  that  the  short-circuit  current 
ali'ne  flows  ill  tl;._'  =  hort-circuited  coil.  By  reason  of  -yiiitn«r> 
the  conductor,  2,  is  free  ot  current.  The  potential  oi  liie  bri^sh 
is  accordingly  the  *ame  as  that  of  the  point.  O.  of  the  winding 
Under  these  conditions  the  difference  of  potential  between  tbe 
brush  and  the  bar  4,  which  it  is  just  leaving,  equals  ae.  If  *l>t 
brush  covered  m  bars  the  difference  of  potentiat.  v,.  bcnrcen  di» 
brush  and  the  bar  leaving  the  bru>h  would  be 
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•»  —  I  »  +  I 

9,  =  '  *  +  #  s  -~  t. 

2  2 

Let  V  reprnent  the  difierence  of  potential  developed  on  the 
commotttor  over  a  laigth  cquil  to  die  widtti  of  the  bnuliu 
Then  one  bu: 

in*  s  V 

V 
m 

Consequently  the  potential  di^ercnce  between  the  brush  and  the 
bar  which  the  brush  U  letviDf  will  be  cqml  in  Ute  idomcnt  of 

rapture  to : 

m  +  t 

«ii  =  V. 

2m 

These  coosidccatioiis  elMiw  tbat  if  the  width  oi  the  brush  is 
|i*ea  ia  addidoit  to  the  vathte  of  «  (that  ia  to  aaj,  the  voltafe 
dK  motor  h  Vnown  indireetly),  then  it  is  edvitdlle  to  choose  a 

winding  '.vhi.^h  gives  thr  lary..  !ii:tnl>cr  of  bars  under  thr  brush 
in  such  a  way  as  to  subdiviilc  ibt  voltage,  v.  as  miirh  as  [lo-isiblf. 
However,  with  a  winding  capable  of  givniR  a  very  large  value 
to  M,  VI  cannot  be  reduced  below  the  limiting  value,  which  is 

V 

<(tnl  to       Since  with  two  batra,  and  with  three  ban^  «o«fered 
a 

hg  the  bnnb,  one  has,  respcctiveiyi 

'  3 

4 

a 

i 

It  IS  seen  that  the  suh  divisiixi  of  (kc  volt.iRe,  r,  into  two  or 
three  parts  is  practicilly  siitHciciit,  especially  ii  one  considers 
that  a  small  farther  reducticn  of  fi  involves  the  nac  of  a  nmch 
more  expenaive  winding  and  commutator. 

In  studying  the  coaraiutatian  at  starting  from  the  point  of 
view  of  the  quantity  of  heat  produoed  nader  the  brndi  per  sqtiare 
centimeter,  in  the  case  where  no  resistance  leads  are  used  piaetl- 
ril'.y  the  same  conclusions  have  been  arrived  at,  It  can  be 
shown  that  for  an  infinite  value  of  m,  and  the  voltage,  v,  short- 
citcuited  under  the  brush  indefinitely  sub-divided,  the  quantity 
of  heat  produced  under  the  brush  by  the  short-circuit  current  can 
be  Tcduesd  to  one-half  of  the  value  corresponding  to  as  s  t. 


m  a:>-B*uav  comiNe  two  wh«u  ahb  two  hmt  bwhxmn. 

WiBi  two  bars  under  the  brush,  one  finds,  however,  that  the 
tMlitr  of  beat  per  square  centimeter  is  already  reduced  to 
H  of  the  same  value.  Both  points  of  view  lead  accordingly  to 
the  same  conclusion,  that  is,  that' two  or  three  bars  under  the 

brush  are  practically  sufficient. 

In  what  follows,  it  w;I!  be  assumed  th^U  tlirre  bars  are  tised 
nudtT  the  brush  in  connection  with  resistance  leads. 

Lrt  us  call  /  the  line  current  introduced  through  the  brush, 
S  lie  total  surface  of  contact  between  brush  and  commuUtor 

S 

tan,  J  s  ^  the  surface  of  contact  for  a  sfaigle  bar,  r  the  rcalstK 
.1 


anee  of  the  resistance  leads,  p  the  reaistanee  per  square  centl- 

p 

meter  of  the  conuct  (i)  and  let  ^  be  the  ratio  r :       If  we  coo- 

•  5 

sider  only  the  circtilation  of  the  line  current  through  the  brush 
and  the  resistance  leads,  we  see  that  the  difference  of  potential 
between  A«  brosb  and  the  b.-ir,  4.  leaving  the  brush  will  be: 

/  P  . 

--(!+«. 

3  s 

Taking  now  into  account  ilu-  voltage  produced  by  thf  varia- 
tion of  the  field  oi  the  motor,  the  resultant  voltage  between 
the  brush  and  the  bar,  4.  will  be: 

>/[77"^"I+[M 

As  was  shown  in  the  previous  article,  the  product  (f /)  depends 
only  00  the  capacity  of  the  motor.  For  a  given  armature  pro> 
vided  witii  given  resistance  leads  and  out  of  whidi  we  must  get 
a  eertaia  starting  torque  Ae  minnnum  of  the  expreasion  above 
win  BHuetncntly  be  reaefa«i  when 

J  P  2  . 

 (i  +  fl)  =  —  w  =  a#. 

3  '  3 

This  WO'lId  iiif.in  l!i,:t  llii'  ^hort  fircuit  C.in.f.  *  between  two  C":i- 

secutive  bars  should  be  chosen  equal  to  one  lialf  of  the  ohmic 
dr^p  tfironglh  the  bmsb  and  tiie  reaiatance  lends  doe  to  tiie  line 
cnneBL 

Let  US  now  study  the  ooonnutation  taking  as  a  ciiterjen  the 
average  quantity  of  heat  produced  per  seoond  and  per  aquare  cen- 
timeter under  the  brush. 

We  shall  calculate  separately  tliL-  quantities  of  heat  produced 
by  the  line  current  and  by  the  short- circuited  current.  Let  us 
call  ii,  la.  it,  ii  the  parts  of  the  line  current,  /,  which  flow  in  tlie 
resistance  leads  1,2,3  >nd  4,  respectively.  Let  us  call  x  tlie  ratio 
between  the  surface,  st.  of  the  bar  i  covered  by  the  brush  and 
the  total  surface,  s,  of  that  bar  which  can  be  covered  hy  the  Lruih. 

The  resistances  interposed  between  the  brush  and  the  winding  ^ 
are«  respcutlv^)r« 

7(7-) 

-  (I  +  « 

-(!+/») 

In  accordance  with  the  IQiddiOff  laws  wc  hare  then  the  io1> 

lowing  equations : 

(«)  k  —  {—  +  fi\=^  i,  -  (I  +  P)  =  i,  —  U  +  fi) 

S   \X  f  s  M 

-7(^,-)  • 

(»)  I,  +  »,  +  t,  -f-  ».  =  /. 
From  these  cqnatiens  one  calculales; 

t     ?                \           fi  f 
iV  =  / .    

a(t  +  2fi)  3        ■  fi) 

Jt*  —  X  —  ■ —  

20  (l  -f  3P) 


(i>  In  «har  (ollows  ihe  asMMiplloii  i*  mwk  tbat  •  bat  a  conttMit  valu* 
(«r  .nil  ciirrrn!  Hrti.iiii^.  TMs  wovM  i»Q(  be  ItOC  MT  l^w^turTCMt  4cnaitr, 
tm  ii  i(ipro^<tnatrly  true  for  tli«  *ttf  blab  dtnilties  whkli  are  used  in  tM 
Martina  of  ungle-pttaic  motors. 
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a  (I  +  »P} 


a  <!  +  ft 

X#  (I  +  9^) 


During  the  time  the  bar,  l.  enters  under  tlic  brush  and  thr  bar, 
4.  leaves  the  brush,  the  total  quantities  of  heat  produced  under 
the  brush  by  the  c«rrents,  ».  :i(ui  are  respectively  equal  ID  the 
total  (piuKitict  of  heat  produced  under  the  brush  by  the  vxt- 
rentti,  k  and  iV 

The  avtme  quwitity  of  beat  pradnecd  iwr  second  under  the 
brush     tlx  cuTTcnts,  I'l  or  u,  will  be: 


»  L  iff  (I  -  .'9*  I 

The  awtafe  quantity  of  heat  produced  per  second  under  the 
brash  by  the  currestt,    or  ii  win  be: 


The  averat'  of  the  total  quantit}-  of  heat  produced  per  second 
under  the  bnasb  hj  the  line  currem,  /.  will  then  be: 


.1 

This  power  divided  by  the  total  surface  ^'  —  j  j  of  the  bru»b 


J  (I  -  at 


-  ix 

]' 


^»  (/I)  must  be  considered  a»  a  ownerical  cotflici<nt  by  winch 
the  quantity  of  heat  produced  by  the  line  current  under  the  brush 
when  no  Ksisiance  leads  ate  used,  must  b«  multiplied  in  order 
to  obtain  the  actual  quantfty  of  heat  produced  by  the  line  current 
when  the  rc%i»tatwe  lead*  used  have  P  times  more  resistance  than 
t!i<-  coiitnct  rc«.i<*tance  p«r  bor. 

In  order  tr>  c.ltublc  the  f|ii;«riiii)  t-f  lie.it  liheratcd  by  the 
shoit  iircuii  ourrciii.  Ut  us  c,(;i  ;,,  ji,  the  different  vstues 

of  iIk-  short  fircuit  cutrinl  in  ihf  cr.nrlurtors.  I,  2.  3.4.  AOCord- 
ing  to  the  Kjrchb"jtT  laws  we  have  thf  t^^uitiuns: 


=  it. 


=  J'. 


/•  +  /•      /•  —  'i  =  o 

The  total  quantity  of  heat  produced  per  second  and  per  square 
centMueter  under  tbe  bradi  will  he: 

/• 

4-     -  p  /,  iP)  H  f,  ((J). 

As  the  product  (« /}  is  given  by  the  starting  torque,  this  qtian- 
tiQr  win  be  the 


Of  when 


ef  =  «/ 

r 

P  —-/.(/»)  =  -  /,  <«, 


jjt    or  when,  if  we  call    the  ohmie  drop  due  to  the  line  current  hi 


the  brush,  for  the  average  current  density  — 

S 


Let  us  now  study  the  oontnmtatioM,  taking  as  a  criterion  the 
average  quantity  df  he^t  produced  per  second  and  per  square 

centimeter  at  the  eduei  of  the  bru«h 

The  crrrcjit  ito:i*ity  .it  tin-  ciIki;  r  1'  Iirusti  ;iriuR  cm  the  b.ir. 
I,  wiil  be  the  resultant  01  ilii.  i;;fr' .  r.  ilcntity  *i  iiw  to  the  line 
current  and  the  current  density,  .In  to  tin  -h  :;  ^  ircult  cur- 
rent. The  average  quantity  of  heat  produced  per  second  and 
per  aquane  centimeter  will  be  the  average  vahie  of 

As  r  u  tin  V  of  I,  and  j',,  it  b  very  easy  to  detenmne 
each  one  of  these  quantities.   Wc  have. 

1  +  ^ 


*     S  9(1+ an  3(i+« 

jr  —  jr  — 


^  (I  +  /») 


3  (J  -f  /»> 


afi  (t  + 

Finally,  wc  obtain  lor  the  quantity  of  he.tt,  '^i  produi  r-  i  prr 
second  and  per  square  centimeter  at  ibe  edge»  of  the  brush  by  the 
line  current, 


it*  (I  T  ifi) 
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From  tbote  cquatiom  one  calculates : 


/i  =  3*  — 


3  (1+  « 


»fi  (1  +  aW 
3  <i  +« 


(i-jr) 


a  (t  +  fl)  Ji  ( I  -(- 

y  _  J.  _   .  ..  .  . 

(I  -r-  2P) 

It  fiiUows  from  ilie  same  considcialions  wc  have  expo«ed  in 
•itudving  the  quantity  of  beat  produced  per  sccund  tinder  the 
bniish  hy  the  line  current  that  the  avtrace  qUMtity  of  heat  pro- 
duced per  second  and  per  aq^iare  ccniimeter  under  the  brush  by 
the  sho>rt*cir«iit  current  iit 

r 


•/  =  - 


jf»— JT  I— Jr)| 


.1  fi  +  j»t 


=  -  (A) 


(3)  beitiR  again  a  numerical  coefficient  like  ''i  iSi:  ..nd  for 
the  quantity  uJ  hvut,  Hf,  produced  t»y  the  »lvari-drcuit  current: 


»/»  I  - 


 illiTi) 


/a  O)  and  A  ifi")  >re>  tike  ^       and  U  0)r  numerical  oocfficicm*. 

A*  the  product  (  <•  /  >  is  Kivcn,  and  i.'i  constant,  the  total  power  losi, 

«(i  ■\.  lij,  will  be  niiiiiiiuim  when  ''^i  or  when 

r 

whieh  implies  the  relation : 


The  values  of  the  cocliicienta,  /•  (P)  and  f*  (fi)  are  given  as 
the  I 


I 


{*  —  •)*  I      2a(u  — i) 


+  ,  /oc  


Vi+4*-i 


Aa  lo  the  finite  mtegrals  contained  in  A  (fS)  and  /•  (fi),  they 
du  not  preaent  any  special  diflknt^,  but  they  give  nune  compli- 
cated expreiaiont.   Fiir  that  reason,  it  it  intended  In  a  nibse- 

qneni  article  to  publish  the  mere  geometrical  repreaenuiton 
of  ft  {§).  ft  (P).  f.  iP)  and  ^  ($).  when  fi  varies  from 
^  =  o  (  which  value  of  P  corresponds  to  leads  of  iietjligihle  resi-.t- 
ance)  to  ^=5  (which  value  of  (S  corre'»|Kindi  lo  nsislancc  l*'ad« 
of  a  coinparaiivi  K  very  h  r,  s^Iance).  In  the  >;itne  article  will 
be  Riven  the  corte^poiidintc  curves  when  only  one  bar,  and  when 
two  bars  arc  covered  by  the  brath,  10  lhat  a  general  nttmerin) 
discttssion  will  be  posuble. 


Calculation  of  Dynamo  Sparking  Constana. 

Bv  A.  Faua. 

THE  elements  entering  into  commtitation  theory  are  ao  >m> 
mcrous  that  a  shortened  form  of  cali  ulation  must  be  of 
paramount  importance  to  the  dt-bii^ning  engineer.  As  has 
already  been  shown  (  ^cc  £Li:LrK;cAL  Worlh  and  Engineek.  Dc 
cember  16,  I'/jJ).  there  are  tlircc  criteria  nf  bjarkins.  The  one 
depends  upon  the  magnetic  momentum  ot  the  ^hort-circiiited  cuil  : 
that  IS.  the  flux  Jialcagc&,  which  change  from  one  direction  10  the 
op;>i.,iie.  The  iecond  is  the  voltage  generated  in  the  coil  due 
lo  the  coil  cuaing  lines  of  force,  and  the  third  is  the  voltage  drop 
in  the  slmt'^ircttitcd  coil  apanncd  by  the  tip  of  the  brnih  at  the 
last  instant 

Fig.  I  fives  a  graphic  representation  of  the  current  in  the  ihorl' 

drenited  coil  during  the  period  of  commutation  with  Ho  sclf- 


f Ilia.  1  A.SU  J  — CXJUMUT-VTION  W'lTHOL  I  AND  WITH  ftUJ'-INMVCnWN. 

induction  and  no  voltage  gcncnted,  became  of  fitU  dislortioa, 
at  the  neotnil  potiiion  of  the  bmahea.  Should  adf-faiductioa  be 
present,  tiie  enrvt  will  no  tonger  be  a  stiajght  line,  bat  it  wDl 
take  the  form  shown  in  V^.  2.  Obviously  the  tangent  at  th« 
last  mtant  (shown  by  C)  wit!  determine  whether  the  current 
density  at  tl-i  •■■n:r  \}:c  'jni-./.  Ii-.-. ./^  i1k-  ^i\i;'iiMit  will  be  excessive 
or  not  (s.ee  ELtiLiiiiiAL  \'vt>it:.j»  anu  Kx^-iNttK,  December  16, 

/  /. 

1905).    This  conditiun  is  determined  by  — — .    /  is  the  current 

T 

per  circuit,  L  the  sdf-induetion  of  the  ood  shfln<circuHcd,  and  T 

IL 

the  time  of  comnratation.  The  expression  wilt  be  designated 

r 

bgr  Sc.  The  practical  limit  is  given  by 
JL 

-^  =  Sc<^ 
T 

The  theoretical  limit  is  rS.  The  difference  between  theory  and 
practice  exists  hecansc.  dne  10  the  high  frequency  of  commu- 
tation, the  actual  self-induction  is  about  '/i  on  the  whole  of 
what  is  iirdinarily  calculated.  Due,  however,  to  the  coils 
cm- ■  K  hin's  of  force,  which  lines  are  set  up  by  the  armature 
aiiiia  u'  turns  not  iindcrfroinR  commutnlion,  there  will  be  an 
extra  current  pr.-.nt  l..,  ;i,i-r:  of  the  generated  voltage.  The 
form  of  this  extra  current  is  shown  in  Fig.  J.  This  extra 



FIBS.  3. 4  AMB  5.— cxnA  cuMtEirr  or  ct»»siirrATimr  iwe  to 

SrEED-r.I'VFU  VTTIi  VilM  ',(.!-: 

current  must  l>c  added  to  the  cuneiit  shown  111  Fig.  a  and  thereby 
one  arrives  at  Fig.  4.  An  inspection  of  Fig.  4  will  show  that  if 
the  generated  voltage  is  high  enough  the  current  density  in  the 
brush  may  reach  *uch  high  values  that  glowing  may  occur.  The 
point  of  glowing  depends  upon  the  ({uality  of  the  hruah  and  is  in 
the  neighborhood  of  100  amp.  per  sq.  in.  A  point  of  h^  current 
density  is  indicated  by  the  ordinate,  d.  The  generated  voltage 
just  spoken  of  will  be  designated  by  Rv  and  shetiM  not  exceed 

to  in  value.  If 


»  —  number 
t  —  turns  1 11 
A'  =  liitowaits  output  or  input, 


inmutator  bars  covered  by  the  brush, 
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p  ^  number  of  poles, 
F  =  flux  in  mega  lir.cb  per 
/  =  gross  length  oi  arsiuluie  iiun  in  luclies, 
5, 12  K 

then       =     X           X  «  X   X  /"  <  aa 

m  pP 

Tti«oretiaiti7,  fhc  constant  ucd  above  abonM  be  j.<i6 
of  6.ia. 

Referring  again  to  Fig  4.  to  obtain  good  commutation,  the  re- 
sultant curve  as  shown  has  to  be  moditied  to  bring  it  %%  close  to 
the  straight  line  curve  of  Fig.  I  as  will  insure  gon  1  c  jmniutaticn. 
This  15  done  by  so  adjusting  the  position  oi  '.he  bjusiics  sa  to 
cause  an  .iLtu.il  [-.cgative,  Rv,  which  corrects  far  the  former  posi- 
tive Rv,  and  even  the  upward  bulging  in  the  commutation  current 
curve  shown  in  Fig.  2.  Thus  by  adding  the  negative,  Rv,  to  Fig.  4 
one  obtains  finally  Fig.  5.  The  tangent  at  the  last  instant  is  now 
shown  li.v  P.  'ITie  nogative,  Rv,  is  obtained  by  moving  the  brusbca 
forward  or  backward  90  as  lo  obtain  a  commutating  field. 
IL 

The  condition  Sc  =           includes  all  the  members  entering 

T 

into  the  equation  for  Rf  Thrr?  is,  however,  one  correcting  term 
which  if  calculated  will  ennlilr  imr  to  determine  the  former  with- 
out difTictttiy.  This  factor  is  the  number  of  lines  per  centimeter- 
ampere  that  the  coil  generates,  cxpresaed  at  S.  In  other  worda, 
it  is  a  self-induction  factor.  Tbnt: 

tut  Inglk  of  grmahir*  inn 

r       %'cnfilatin!;  f.-ictir  —   

grosi  length  of  armalun-  iroti 
9  =  *  mutii.il  iiulLu'hiiii  factor,  and  its  magnitude  depends  on 
whfihrr    tlie   eoiU  undergoing  commutsuiin   at  two 
brushes  simultaneously  lie  in  the  same  slots  or  not  This 
factor  is  i.o  for  full  cord  windings  and  is  .5  for  frac- 
tional pitches  when  the  actual  pitch  differs  from  the  iuli 
pMdi  bgr  at  leaat  one  tooth. 
^  =  linet  per  centiinelcr<am|>ere  of  ooaductor  for  ogan-typa 
atota.  with  ntitnal  indtictkm :  one  may  take  itg  =  i.ajpk 
»  =  ratio  of  depth  of  alot  to  width  of  slot 
If  s  loiflh  of  aafla  and  connection, 
I  —  fn»a  length  of  armatora. 
Vr  =  Dnca  per  centimctcr-ninpcfc  ibr  the  end  conncctioiia. 
ts 

S  =  f  *      -f  —  X^. 

/ 

The  end  cwinection  self-induction  is  givui  by  the  tormuU: 

"-•^I'-'i-r)— } 

This  is  of  course  based  upon  the  self-induction  of  two  parallel 
wirea,  The  term  dt  ttaada  for  the  diameter  of  a  circle  giving 
tba  area  of  one-half  of  (he  atot  The  theorctiCBl  valna  far  tt 
1.95  * 

ofdinary  frcqncndet  ia  ,,'Uic  linea  aibove  the  (0|p  el  alot 

i 

bemg  neglected.  The  reatonableneas  of  flje  short  formida,  ^ 

s  .625 with  9  —  .5,  is  easily  perceive'!  whc:-.  one  observes  that 
the  theoretical  value  is  .4}^  under  the  limitation  specified. 
Hmving  obtained  die  valiio  of  Z,  5c  ia  given  by 


St  = 


Thi«  a|>|iarrnt  Sc  has  to  be  divided  by  the  voltage  drop  per 
Iwush  to  obtain  the  real  Sc,  which  i*  a  measure  of  the  sparking 
qtialitiet.  it  khould  b«  leu  than  a.  The  third  criterion  b  of  im- 
pontanEe  when  the  Se  it  near  the  limit,  a,  in  which  oase  the  copper 
drop  per  coil  i*  Ike  determining  factor.  Dengnatlng  hjp  iPf  (he 
realitance  of  ilie  eommutated  coil  in  ohms  and  hf  IWt  at  (he 
copper  d»p, 

1-S75  X  10*  X  t  X  0  +  U)" 

Hft  =  

A 

where  A  u  the  area  of  eoadnelor  in  square  uKhes.  The  ratio  of 


 itwnid  be  leas  (ban  .la.  The  ayatlbol  F  ttanda  for  (ha 

y  * 

bruah  voltage  drop. 

These  formulae  will  be  found  quite  easy  of  computation,  and 
have  been  checked  over  for  a  very  liirso  number  of  machinet. 
In  every  case  the  sparking  qualities  have  been  determinable  from 
the  m.igr..t'jdc  of  the  sparking  constants 

It  may  be  interesting  to  add  that  from  lUe  clwiactcr  of  the 
bun-.jiig  at  the  brush  the  form  of  the  current  curve  of  commuta- 
tion can  be  pretty  fairly  conjectured.  Thus,  in  a  case  when  there 
was  a  distinct  marking  on  a  brush,  it  would  be  foretold  that 
the  brush  occupied  the  actual  neutral  field  position.  In  this 
instance  there  were  three  bars  covered,  The  first  part  of 
the  brush  waS  highty  polished,  die  aeoood  rather  doUiah  and  the 
(bird  diatinetiy  bttmed.  Evidcntty  the  bmah  eomiBtttated  properir 
ia-the  Unit  part  of  the  time,  and  in  the  laat  attaei  of  commutai- 
tion  the  coil  was  poorly  cnmmwtated  The  enrve^  neglecting  the 
CTosa  field,  would  have  been  as  shewn  in  Fig.  6.  The  Rv  current 
of  commutation  because  of  hmsh  posi(ion  with  respect  to  the 

■•— — T—  ♦ 


nca.  6,  7  AHD        COHMUTAIIBIi  CtiailBItt  WRH  mB 
BABS  CDVBOW  Vt  THB  MtUSH. 

field  is  shown  in  Fig.  7.  Superimposing  Figs.  6  and  7  one 
obtains  Fig.  8.  The  parts  obc  and  c d  give  the  dulled  portions 
of  tlie  brush.  It  may  be  objected  that  the  commutation  of 
than  one  coil  simultaneously  by  iacieaatag  the  time  of  < 
tlon  faater  titan  the  added  tttttnal  adoctiwi  of  tiie  added  ootls 
wovM,  pa ctuaubly,  benette  ootrnwitation.  This,  however,  is  a  false 
view  mice  l(  takes  notice  of  only  part  of  the  whole  actual  pfae- 
nomenon.  What  really  causes  the  oommiitation  to  become  worse 
Is  that  the  coils  short-eirctiited  are  not  in  parallel,  but  in  seiica. 
The  adiJrrj  mutual  induction  is  part  only  of  the  conaatnenee  of 
coveiirijt  in  lie  than  one  brush. 

Thn-c  wliD  have  h;ii1  'ume  experienrr  wiih  the  multi-voltage 
systems  will  easily  follow  the  subjoined  reasoning.  Referring 
firstly  to  Fdt  9  wifh  three  bars  covered,  as  shown,  there  ate  two 


nos.  9  Am  to.— nnBaBKrATKnr  op  uicnaaioim  fonos 

WBCN  THE  BKUSn  COVEIS  THREE  BABS. 

generated  electromotive  forces  in  series  and  the  diagram  reduces 
to  Fig.  10.  The  limbs  a,  b.  a  represent  contact  resistances.  The 
line  <(  d  is  a  short<<ircuiting  strip  which  represents  the  negligible 
resistant  of  the  brush.  It  ia  now  Abvions  that  the  strip  d  d  must 
be  at  half  potential  relative  to  the  end  of  a  cdt  that  is  to  tiie 
point  g.  Joinitvg  the  limb  d  d  to  (be  cella  «  «  by  means  of  K 
only  maliei  aa  eqnipotential  contact  K  aniat,  flercfore,  reanl( 
in  a  condition  of  things  in  which  the  two  ceHs  are  vtrtnally  tn 
series.  The  same  sort  of  reawning  applies  to  three  cells  or  more. 
In  all  case*  the  shorl-circuiting  strip  will  be  .if  oiir-half  the 
potential  of  the  entire  number  of  cells  short-circuit'.o'  The 
mathematically-inclined  can  check  the  result,  however,  by  nscaiis 
of  Kirchoff's  laws  and  by  adopting  the  Stnitt  method  of  networks. 
Thus  in  the  formula  given  above  the  magnitudes  oi  both  the  Sc 
and  the  Rv  depend  upon  the  number  of  commutalor  segmeBlS 
covered  by  the  brush  proportionately. 

In  the  former  article  upon  commutation,  in  the  formula  for 
the  Rv  current,  the  self-inductioo  drop  of  the  coil  was  neglected. 
Taktng  the  latter  into  account,  results  in  the  criteria  themselves 
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remaining  the  same ;  but  the  formula  for  the  cturent  dcnii^  St 
ilu  last  inttant  bcooiaa 


tw 


I  + 


Rv 

4  — 


I  — 


At  the  Asheville  meetllic  the  A.  I.  E  E.  there  occiirn-d  an 
«xtenl«l  diicuuion  on  a  paper  having  the  title  "Limiutioai  in 
IHreeUCarrcnt  Madiim  Dcstgn,"  and  Mr.  Seiittit»»  the  author, 
CMMoidctf  that  the  Unit  «f  capacity  of  a  joo'volt  generator  was 
ijho  kw,  a  point  10  which  Meam.  Dunn  and  Stcinmatz  called 
pwrtienlar  attention,  stating  that  at  the  Edison  »Utiens  b  Giicago 
and  Cincinnati  2,500-kw,  .mo-volt  generators  were  in  operation 
showing  in  Mr.  Stcinmetx's  words  that  "the  deductions  in  the 
paper  on  'Limitations  in  Direct-Current  Machine  Design'  were 
expressed  more  broadly  than  warranted."  The  fact?  ?haw  that 
these  machines  operate  satisfactorily,  and  this  is  entirely  Ijortie 
out  by  the  formuI.T  given  above. 

If  one  will  inspect  the  formula  for  Rv  postulating  a  one-turn 
winding  and  two  bars  covered  b.v  the  brush,  he  will  see  that  the 
onljr  variables  remaining  are  the  capacity  of  the  machine,  the 
icqgUt  of  fhe  aimatnre  and  the  total  flux.  Now  the  total  flux 
ia  proportional  M>  the  diameier  times  the  length*  it  the  nugnetic 
diCDtiljr  ii  kept  constant.  Hence  it  rcasomablr  follow*  that  only 
a  certain  maximum  capacity  is  possible  for  a  given  diaoieter. 
Hia  value  of  the  St  is  rsally  more  depcwdcm  upoa  the  shape 
of  the  (tots  andt  therefcre,  the  ahove  general  reaaoniiig  properly 
applies.  The  limit  just  referred  to  is  Sy  no  means  readied  b>- 
any  of  the  particular  dynamos  in  question  and  the  thcofctical 
corroboration  will,  therefore,  be  of  interest. 

There  being  t.728  commutator  segments  in  one  of  these  ma- 
chines, the  number  of  bars  covered  by  the  brush  is  j  Ji  =  ». 
The  i:utp-.:t  ots  full  load  is  2..sc«i  kw  Tlifrc  Ix-iiii;  ,18  iioles. 
having  a  pole  flux  of  7.,)  mega  lines,  and  the  winding  being  a  one- 
turn  multiple,  witi-  a  gross  lengUi  of  armature  of  14.35  the 
value  of  Rv  >*  ■ 


6.12 

X  X  I  X 


n»  48  X  7.3 

The  slot  dimensions  arc  1.3  in.  by  .58  in 


X  l4-«5  -  13-7- 


I:  t!:cre  arc  1 8  5''  •(■> 
7.  the  mutual  induction 


will  be,  if  the  current  per  circuit  is 


per  pole  and  the  coil  throw  in  slots  is 
factor  is  .5  and 

U         .  272 

2  ^  Vi  +  —  V  ^  I.I*  +   

'  /  14.4s 

Tbua,  the  St  follows  by 

I3.y  X  a.37 

St  =  =  a.r, 

l» 

and  if  tlie  cnrrent  density  in  tlie  brush  ii  34.3  amp.  per  sq.  in., 
with  a  bmsh  drop  of  1.55  volts  fbr  this  density,  with  Le  Valle 
Vine  bfudws, 

Sc  =  =  t,?4. 

Thus,  in  this  case  the  limit  of  a  is  not  even  reached.  Therefore. 

the  calculation  indicates  that  the  machine  will  carry  its  full  load 
without  sparking  with  the  brushes  in  the  neutral  position.  Ii 

t'rn-  brii-l-.^-s  ire  nivf  ii  .1  ^li^;llt  po: niniir lit  lead  forward,  as  is  in- 
•.  .■ir:.-:lii y  dotie,  tiieti  ilic  gcncratur  will  curry  a  25  per  cent  overload 
witho-t  visible  sparking  and  without  spitting  of  brushes  between 
no  load  and  this  vslne  of  overload.  In  the  latter  instance  the  Sc  = 


1.03,  the 


III. I       brush  drop 


volts  per  brush 


Althoiifih  in  this  machine  the  copper  drop  of  the  short-circuited 
coil  has  little  bearing  on  the  sparking  because  the  Se  is  ICSS  Aan 
3,  it  will  be  of  interest  to  include  the  same : 


IFt  = 


1-S7S  X  lo-*  V  <  12.25  +  27.3) 


ss  .oot^ij  ohm. 


48 


=  173  «mp.,  173  X 


.00163  =  .a&  volt  The  brush  drop  would  tie  1.95  volt,  and  thus 


ProgreMive  Work  of  the  Janesville, 
Electric  Compatiy. 


Wis. 


Jancsville,  Wis.,  a  town  of  13,770  potail.ition.  located  on  the 
Rock  River  in  southern  Wisconsin,  is  supplied  with  electric  light 
and  power  by  the  Janesvilie  Electric  Company  from  three  gen- 
erating plants.*  The  principal  or  central  plant  is  in  the  center  of 
town  and  is  a  combined  Steam  and  water  power  plant.  Just 
below  JanesviOe  at  Monterey  is  a  water  power  plant  with  steam 
reserve,  and  t*  miles  above  Janesvftle  is  a  small  umlar  power 
plant  stvplyinc  currant  over  a  ifiBO-mh  tnnsmiaaion  linci 
There  ia  enmgti  water  power  to  carry  the  load  camapt  oeea* 
sionally  at  the  peak,  when  the  sleam  plant  at  the  oantial  sta- 
tion  is  started.  The  steam  plant  at  Monterey  is  kept  only  for 

use  in  case  i")f  .1  brc.ik'lri-.wi  SiUiie  otlii-r  ;i:irt  r,i  dii'  Krncr.iliir.; 
sy*tem.  The  Uoilefs  ate  kcin  ciujii>  tiit  i;ucliing  removed 
from  the  engines,  but  the  plant  can  be  started  on  a  few  hours' 
rMXice,  A  pump  belted  to  the  water  wheel  shaft  is  used  for 
lilting  tiia  boilers. 

CEVCLOPMENT  OK  5^t  AI  L  r.«.CTn((IES 

In  ilie  paper  rejid  before  the  nctut  Xurth*cbtcrii  Electrical 
.Association  at  Ch  c.-ign  or;  "Suggestions  for  Increasing  the 
Power  Output  of  Central  Stnti  ir.-."  Mr  P.  H  Ki^rst.  manager 
■  if  the  Janesvilie  plant,  dwelt  -.;;-iiii  the  rht-aii  supply  of  "Icc- 
trical  energy  for  small  manufacturing  enterprises  as  an  imporUfit 
factor  in  the  growth  of  a  town.  .Mr.  Korst's  own  city,  Janes- 
vilie, is  a  good  example  of  this,  as  it  is  a  town  having  a  large 
nuaiber  of  sioall  factories.  One  thing  which  has  influenced  the 
of  aooe  of  ^e  factories  in  JaaesviUa  is  the  cheap 
vppiy*  Mr.  Xont  in  buiMBng  tip  l&k  plast  has  rcatiaed 
dial  wilti  watar  to  eany  the  day  power  load,  he  comM  afford  to 
make  a  very  reasonalila  rale  He  has  further  reaKaed  that  by 
advertising  the  advantages  of  Janesvilie  as  an  electric  power 
center,  he  would  secure  the  co-operation  of  the  Jancsville  press 
and  [Hililir  mid  incidentall.v  .idvcrti^c  ccr.tr.il  station  service  for 
all  purpi  ^e'<  .^s  a  resuit  of  its  effort  in  this  direction  the  com- 
pany has  connected  arout  400  ttolota  with  an  aggregate  cap- 
acity of  700  horse-power. 

BATia. 

The  rate  for  power  is  $  cents  per  kw-hour.  For  each  motor 
of  l-hp  and  less  rated  capacity,  a  minimum  charge  of  $|.as 
per  month  is  made,  and  for  each  motor  of  over  a-hp  a  minhmuu 
chaigo  of  $iM  per  month  per  hp  or  fracdbn  thesooi 

Enefgy  used  for  mcandescent  lig^ing  and  knMeaaktt  are 
lamps  is  sold  at  to  cents  per  kw-hour.  The  mioinram  hOI  for 
incandescent  lighting  is  $1  per  month  and  |z  per  month  for  eacti 
enclosed  arc  lamp.  On  all  bills  s  per  cent  discount  is  allowed 
for  payment  within  i:^  l>iico':t;t.,  on  lighting  and 

bills  according  to  quamily  used  are  niade  as  follows: 

•f  from  ts  00  to  tio.oo    fxr  mnnth,  s  P'Y  eei 

10  •*  " 
..  ..  u 


Sio.oo  to  S/o  oo 
ito.oo  to  $3i>.(>o 
Sjo.oo  to  t4o.»r> 
t40.«a  lo  SS"."" 
*  "  .an 


JO 


.1  X  .4 

The  copper  drop  of  the  dwrt-etrauited  coil  at  the  hut  instant 


LAMP  REMEWALS. 

Free  tamp  renewab  are  fiimlslMd  on  regular  clear  twlb  lampa 

of  10.  \f>,  30,  24  and  32-cp  when  the  customers  return  the  glasa 
bulbs  unbroken  to  the  office  of  the  company,  I-imps  accidentally 
broken,  lost  .md  not  accounted  far  by  etisti^nicrs,  arc  charged 
to  llicm  at  30  cents  for  the  10,  16,  20  and  24-cp  sizes  and  30 
cents  for  the  32  cp.    Lamps  Other  than  the  regular  shaped 


^  In  detail  •(  liw  bmaHlli 

'irM  «mi  fi)isiit«sr,  du<4  Me.  s*> 


alSnt  aw^gltcil  in  Ifee 
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clear  bulb  are  charged  extra  as  follows:  Frosted,  5  ccnt:^  each; 
dipper,  $  cents  cacli;  colored  glass,  bloc,  green  or  purple,  u 
ceoti;  colored  gl»H,  roty  or  opal,  »  cents.  Luapt  tot  dec- 
orative or  odicr  ^jiedtl  pur[<ovt:>  are  supplied  lo  cuitoiittn  at  ap- 
proxiinatdy  eoBt  The  cumpniv  uses  lamps  of  3.1  watt  oon- 
Atmplioii. 

FLAT  SATE  SIGN  ANU  DISPLAV  WORK. 

The  principal  businm  <tr«ct  of  die  town  shows  that  the 
cooiptny  hu  been  active  in  pushing  the  sign  and  display  lighting 

bustness,  and  the  books  of  the  compnny  show  that  there  are 
k  >iiiurtt.fl  the  equivalent  of  430  lamps  of  l6-cp  on  flat-rate 
sign  contracts,  and  that  the  average  consmnption  of  energy 
is  3.300  kw-hours  per  month.  There  are  1,211  lamps  of  2-cp  tn 
asfi  on  electric  signs  and  jp  of  16-cp.  In  window  and  decor- 
ative lighting  there  are  57  lanips  of  a-cp,  »  of  8-cp  and  8t  of 
i6-rp.  There  ,nrc  4.!  contracts  on  a  flat  rate  for  this  class  of  light- 
ing. The  following  tabic  shows  the  rates  per  year  for  flat 
rate  sign  lighting: 

hagn,  dnb  al  ii:<w  V.  U.  4417  ham*,  dmk  ra  d>«a. 
*  CP.  Sj.k  per  mnun. 

4   CP.  :.U  *ii     "  " 

«    C.I'.  4-7.'  " 

16    CP.  C.4,  11;! 

Where  the  company  ouns  the  sign  2/5  of  the  cost  of  the  &ign 
is  added  lu  I  he  anMia]  aJHOunt  which  lights  come  lo  as  figured 
above,  and  a  ihree-jrear  contract  is  icquirad.  Ten  per  cent  dis- 
count is  given  if  the  lamps  are  not  00  dwing  peak  in  winter. 
Alt  is  subject  to  5  per  cent  diseoont  if  paid  by  the  12th  of 
the  month. 

CAMcny  AH»  ijoa& 
The  total  connected  load  consists,  besides  the  700-hp  in 

motors  before  mentioned,  is  the  equivalent  nf  18,000  incandescent 
lamps  of  16  cp,  l^o  low-potential  arc  lani-i^,  210  altemating-ctir- 
rcnt  street  arc  lamps  and  25  incandescent  street  lamps  of  50-cp. 
About  one-quarter  of  the  total  incandescent  and  power  load  is 
alternating  cnrient'  The  balance  is  iio-»o-volt  direct  current. 
The  compangr  supplies  current  fx»  the  operation  of  the  street 
railway.  It  has  some  50o-volt  generators  m  its  central  power 
station  an<l  cati  also  connect  two  sso-volt,  direct-current  gen- 
erators in  scrie.s  on  tin  r.ii'w.ny  .vhen  necesJary.  The  alti.riiat- 
ing-current  generators  m  the  central  power  station  can  be  used 
either  as  motors  or  generators,  being  run  as  motors  when  power 
is  being  received  from  the  other  power  stations  and  is  needed 
in  the  shape  of  direct  current  The  total  output  for  December. 
1905,  amounted  to  about  200,000  kw-hoi:r?  r^t  tl'.t  :trh!.[),ir.! 
The  dirtci  currcnt  peak  on  an  ordinary  day  the  h.st  wctk  111 
December,  1905,  was  1,560  amperes  at  1 10  volts.  The  afternoon 
of  the  same  day  the  output  was  700  amperes,  most  of  which  was 
power,  which  shows  tb«  importance  of  the  power  load  in  Janes- 
rilte. 

Three-phase  alternating-current  generators  are  employed.  The 

street  arc  lamps  "['Crated  o(T  f>f  f.v.i  (i1i.is<'s  01  tho  three- 
pha^c  bus-bars,  the  voltmeter  being  cuiuitcicd  across  this  latter 
phase.  The  cr>mpany  has  developed  at  its  three  plants  water 
power  to  the  amotmt  of  i,iao-hp  and  has  a  steam  reserve  of  750- 
hp.  which  is  idle  most  of  the  time.  The  investment  In  water 
power  plants  is  about  $joo,ooo,  so  that  the  interest  charges  are 
much  higher  than  on  a  steam  plant  of  similar  capacity.  Plans 
an-  ji..'.'.  Ikiiil;  made  by  D.  C  and  W.  V,.  Jru-Ksoii,  01  Nta^ii- 
son,  wiio  are  consulting  engineers  for  the  company,  for  the  re- 
c<>nsirufii<"'ii  of  the  lower  plant  at  Monterey.  The  present  l|y- 
draulic  plant  was  formerly  owned  by  a  mill  at  that  locatioR. 

ELECTKIf  HEATIWC 

Goml  pr-  L'.rcsA  has  been  made  in  the  introduction  of  electric 
flat  irons  fur  tiouseboid  and  factory  use.  About  40  of  these 
irons  are  in  service  and  a$  beating  pads.  In  order  to  get  the 
flat  iron  business  started,  the  company  makes  a  standing  offer 
10  furnish  customers  with  flat  irons  for  30  days  free  trial. 
.A  number  of  irons  is  ronst.intly  in  5iir  nt  :;n  I  irtory  of  a  knit- 
ling  company.  The  users  took  a  d:s'iW<;  to  these  at  first,  but 
would  not  be  wilhoot  them  now.  In  another  factory.,  that  of 
a  cloihing  company,  a  acnlb.  inn  and  a  6-lb.  iron  are  in  use, 

In  one  factory  where  electric  fial  irons  have  been  introduced, 
it  has  been  flmnd  that  operators  can  do  from  to  to  15  per  cent 


more  work  than  with  gas-heated  irons.  These  si>eeific  figures 
should  be  ot  considerable  value  10  central  station  aolicilors  m 
pushing  the  electric  Hat  iron  business  as  well  as  to  those  writ- 
ing advertisiof  copy. 

BPECin.  omits. 

The  company  made  this  year  a  special  offer  "t  50  jjor  cirni 
redaction  on  all  lighting  bills  for  the  first  four  months  fur 
any  residence  oonnectcd  between  Jannarjr  I  and  March  i.  This 
has  the  effect  of  counteracting  the  lull  in  new  business  imaedt- 
alely  after  the  holidays  and  getting  castomcn  connected  before 
the  advent  of  long  hunr^  ui  daylight  in  spring  gelt  them  out  of 
the  notion  of  electric  light  tor  the  year. 

A  special  effort  is  made  to  get  residence  business  because 
Mr.  Korst  believes  that  when  secured  in  large  enough  quanti- 
ties it  is  even  better  tlian  store  tigbting.  in  a  town  where  the 
stores  close  at  6  o'clock  every  evening.  One  way  of  securing 
residences  as  customers  has  been  to  get  them  to  take  a  16-qj 
prrrfi  litjhi  ;;t  .i  il.u  rate  of  50  Cents  per  month.  After  this  is 
installed,  the  question  of  a  hall  light  is  taken  up  and  then  a 
meter  is  put  in.  It  is  only  a  question  of  time  until  the  lighting 
of  the  whole  residence  is  sectured.  Two  large  institutions  having 
isolated  plants  ara  located  in  or  near  Janesville.  In  this  case  the 
is'iLitn:  [l.ir.ls  have  provn!  a  bt■■^^i^;<  in  disgni'i',  .as  tli.:  ,  in- 
pany  alik  to  furnish  service  Oariiig  tl<<:  day  tunc  tiicaptr  liian 
the  isolated  plant,  leltins  that  take  the  undesirable  peak  load.  .\t 
the  county  insane  asylum  the  company  furnishes  lighting  ser- 
vice entirely  during  the  snmaier  and  pumps  water,  thts  pumping 
not  beiqg  done  during  the  peak.  Ai  the  Scbot^  for  the  BKnd 
it  furnishes  day  service,  and  is  p!rrf><^rcd  to  take  the  load  if  Ar 
isolated  plant  breaks  down. 

The  wiring  of  customers'  premises  is  not  carried  on  ai  » 
business  by  the  Janesville  Electric  Company.  .'\  separate  com- 
pany, the  Janesville  Contracting  Company,  of  which  Mr.  Korst 
is  the  nianager,*nndcrtakes  this  work. 

The  neutral  wire  on  the  secondaries  of  transformers  and 
on  the  three-wire  direet-etirrent  network  is  grounded  as  a  safety 
precaution.  The  ground  ^'  J  1-  ,1  valvanized-iron  pipe  6  ft 
long,  which  is  driven  into  the  ground  and  has  a  grouiKl  wire 
soUered  to  it. 

,\IA-ERTt5ING. 

About  $50  per  mouth  is  spent  on  daily  newspaper  advertising 
Soliciting  is  done  by  Manager  Korst  and  two  others  who  speno 
I»art  of  their  time  at  this  work.  .\  contract  has  recently  becit 
itiade  with  the  C.  W.  Lee  Company,  of  Newark,  N.  J.,  for  six 
months'  service  of  the  little  bulletin  entitled  "Electric  Senrice," 
published  for  the  use  of  central  statbn  companies.  This  is 
mailed  to  customers.  A  number  of  other  publications  h.ivc 
been  issued  by  the  company.  In  December,  1904,  when  the 
company  completed  its  new  power  plant,  an  illustrated  descrip- 
tion was  printed  in  pamphlet  form  as  an  advertisement  of  the 
company's  power  service.  Another  booklet  of  a  size  for  en- 
closure in  an  ordinary  envelope  hn  beni  published  daring 
the  past  year  setting  forth  in  general  the  advantages  of  electric 
'iTii^i  ,,111]  giviiit;  a  list  of  the  tF.nl-ir-.  iiistalled  in  Jatieiu  'c. 
Two  pagci  are  gi->en  to  advice  to  owners  of  unwircd  ]joii»ei 
in  which  it  is  shown  that  the  wiring  and  installation  of  good 
el«ictric  light  and  fixtures  in  a  house  is  a  better  investment 
than  anything  else  that  can  be  made  around  it  In  the  past  fotir 
yean  fte  number  of  concerns  using  electric  power  in  Jane-- 
ville  has  tripled,  while  the  number  of  residences  illuminated  b.v 
electricity  has  been  quadrupled.  Seven  htindred  mctets  are 
now  installed,  the  net  gain  in  the  past  year  being  ,>(,»>. 

One  of  the  company's  recent  advertisements  is  given  here  l*- 
cause  of  its  originality  and  the  excellent  way  in  which  it  covers 
the  ground.  It  reads  as  follows: 

"UOHTCBAR 

means  gelling  the  best  and  most  light  for  your  mmie)-,  » 
arranged  that  you  get  every  possible  advantage,  such  as  arti*" 
tic  effect,  the  most  lii.:lit  \\)\<:re.  needed  and  the  least  waste. 

"EXPERT  TRIATXEMT. 

"Every  situation  needs  a  special  treatment  We  ex- 
perts in  lightcraft  who  are  at  your  service  for  the  askii«.  Oer 
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inlcrests  are  identical  with  )i>ur»  in  getting  rewlu,  results  to  you 
in  the  best  illuminaikm  possible,  to  ut  in  m  satisfied  customer 
wIm  will  get  Its  others.  Call,  Idcphone  or  write  to  the  Janea- 
ville  Eleetrk  Coavnqr." 

To  cany  am  ths  taiaineis  of  the  campaajr.  17  pcnont  are 
quired.  TMa  does  not  include  cigbt  wircaieai'enMkiiig  for  the 
JanesTtRe  Contnctlng  Company  on  inside  construction  woik  for 
new  customers.  In  the  r>pcr.ition  of  the  power  plant  four  nMH 
are  required  at  the  central  plant,  two  for  each  shift.  At  the 
Monterey  pUiiit  there  is  one  man  for  each  shift.  At  the  Kult'in 
plant  only  one  man  13  emp'oycd.  but  the  plant  i«  nut  <ipcratcJ 
24  hours.  Besides  the  station  inen  there  arc  tUur  lirnnir,  .  tic 
(riminer,  one  melerman.  one  meter  helper  ami  one  el<clrui;in. 
Two  person's  arc  employed  in  the  oflkc.  An  adding  machine 
wa«  recently  ptil  in  the  ofHce  on  trial  and  found  to  he  »i  useful 
that  it  was  retained. 

The  conpamr  waintaini  a  my  attnctive  odke  and  store 
room  on  tlw  naibi  attwL  TUa  is  open  flnani  7  im>  to  9  bi> 
ft  is  feriliiul^  Ui^tcd  and  hu  on  display  a  iaige  stock  «f  dec* 
inc  fixtures  and  also  motors  asd  bcstiBS 


A  public  heating  and  cookirg-  ('.<  n-.nnstration  was  held  Feb- 
ruary t)  and  10  last,  which  excited  mn-b  Iwal  interest.  A  recent 
latter  from  Mr.  Korst  as  to  this  s^iy 

"The  results  of  our  cooking  deinuns|t;ii;i.n  were  fairly  sat- 
isfactory. We  did  not  expect  nnich  m  the  wiiy  oi  immediate  re- 
sulti.  our  idea  being  to  show  ibc  people  that  when  a  house  is 
wired  for  cleclridty  the  service  need  not  be  confined  merely  to 
lighting.  The  novelty  o(  the  demonstration  also  will  cause 
ladies  who  visited  it  to  chat  about  it  and  in  this  way  the  name 
ot  Hie  cosnpany  will  be  kept  before  the  people.  We  sold  six 
iroaa  and  have  a  good  prospect  ftor  a  complete  dmric  hitehcn. 
Much  interest  was  shown  in  the  other  utensils  and  we  will 
nndoubtedly  sell  more  later  in  the  scawm.  A  demonstration' of 
this  kind  would  bring  better  results  in  the  summer  time  because 
the  people  wxni'd  then  be  more  impressed  by  the  absence  of 
heat  and  wtnibl  also  ],c  re.idy  to  begin  immediate  use.  In  the 
winter,  many  p<ople  keep  their  kitchen  fire  np  with  coal  for  the 
heating  effect  in  the  house  as  well  as  Im  cnotirLk;.  ami  this 
RUkes  it  difficult  to  sell  irons  and  cooking  apparatus  at  this 


New  Telephone  Patents. 

<  BsrcAna  cincuir. 

Ifr.  A.  J.  P.  Bertschy.  of  Woodstock,  lit,  has  palmed  a  re- 
pcaliog  dicait  for  nae  when  a  snceesafnl  repealer  may  have  been 
fynA  In  this  dietiit  two  repeaters  are  to  be  used  at  the  »• 
pcathig  station,  one  effective  cadi  way.  The  diapbngm  ol  esdi 
re|>ealer  is  associated  with  a  contact  point  in  a  manner  such  that 
the  \irtu.il  resistance  of  the  contact  increases  materiatly  with 
the  diaphragm  in  vibration.  This  contact  controls  the  circuit 
"f  a  shunting  relay,  the  cuitacls  of  which  ^buii;  the  nthcr  assri- 
cialeil  repeater.  Thus,  each  repealer,  through  its  shunting  relay, 
may  shunt  out  tbe  other,  according  to  which  starts  its  vibration 
first. 

TCA.NSMITTER  ARM. 

The  aectanpanying  iltustntiim  gives  two  (cclional  views  of  a 
new  hollow  transmitter  arm  patented  by  W.  D.  Gbaricy.  of  Fhila- 


OHAaKV  TBANSMtma  Aaif. 

delpbia.  It  is  designed  particdarly  to  fit  that  style  of  ttant- 
mittcr  having  integral  connection  lugs,  as  evidenced  by  the  con- 
struction of  the  outer  end.  The  hollow  arm  serves  as  3  cto^i-d 
channel  for  the  flexible  cord,  while  the  cone  arrangement  at  the 
easy. 


I  iKf  i-ir  inuTitCTios. 
E.  A.  Terpening^  of  Gcacaee,  HI,  has  found  that  reoeiven  and 
indnctioa  coils  lansd  10  one  aide  of  a  line  and  nptii  at  Oa  twildi 
hook  ewitaota  are  aabjeet  to  damage  hy  Ug^taiag.  To  psvvcnt 
fliis  he  advisaa  0>e  short-circuiting  of  these  instruacBta,  and  to 
this  end  extra  switch  hook  contacts  arc  arranged  to  MMmeet  a 
short-circuit  from  the  open  point  to  the  closed  fine  whenever  the 
receiver  ia  on  the  li.fidk. 

l.S  1  tMLUSl  M  U  N IC  ,\ TI.VG  SWITCH. 

.'\  self- releasing  interCKniniiinicatiiig  switch  upon  the  push  ar- 
rangement has  been  invented  ]>\  A  d.  Gilgcn.  of  Passaic,  X.  J., 
his  patent  havmg  been  i-  itiuil  t..  thv  X.w  Yin'r:  .Xulomatic 
Telephone  Company.  I.<.rl<nig  li.us  wliuli  r<iiate  upon  longi- 
tudinal a.vcs  .serve  to  unlatch  and  restore  the  pushes  when  the 
receiver  hook  is  depressed.  The  return  of  the  plug  pushes  to 
normal  is  accoo^ished  by  the  back  pressure  of  the  contact 
springs.  When  a  plug  is  depressed  this  contact  spring  rides  np 
upon  a  portion  so  shaped  that  there  is  no  tendency  to  return 
the  push,  there  being  merely  a  ciamptag  action.  When  the  hook 
is  depressed,  thus  rotating  the  bars,  these  latter  drive  the  plttp 
hack  nntn  die  restoring  acliao  of  the  qtrings  begins. 

STEP-BY-STEP  SySTCSIS.  , 

Three  step  liy  sii  p  p  irt\  line  systems  iiavc  rrccntly  been  pat- 
ented by  Mcssis  \\  r.dimr.  Jr.,  nf  Rini  iii.  \fw  Mexu-ii;  P.  T. 
Geyerman,  of  Itrcw  sicr.  M;!iij.,  nr.l  li.  .\.  Hii..'ll.  of  Ho  K.ilb.  Ill, 
respectively.  Tbe»e  inv.jlve  in  vani>iis  cinnbin.Ttions  tlie  elements 
i>l  their  pre(Je<f»M.:N  While  the  adaptatiims  are  no\cl.  there  is 
nothing  to  indicate  that  these  systems  will  accomplish  more  in 
practice  than  the  earlier  ones. 

Letter  to  the  Editors. 

High-Voltage,  Direct-Current  Railway  Work. 

To  IIh-  Editorj      F.l.\  lrUal  U\t!,I 

Sirs: — I  note  with  interest  .Mr  .Sprague's  .nrticle  on  "The 
Keincamation  of  an  F.lcctrical  Idea"  in  the  I'ebruary  24  issue  of 
the  Ij.ErTBir.M.  Woklb.  There  seems  to  be  great  interest  and  evi- 
rlcnt  concern  regarding  the  advantages  arising  truni  tbe  n'e  of 
auxiliary  poles  in  direct,  as  well  as  altcmating-currcnt  motors 
and  generalors,  and  engineers  are  beginning  to  appreciate  tbe 
fact  that  more  economic  proportions  of  electrical  machines  may 
b«  obtained  through  the  use  of  this  expedient.  This  plilK^le, 
although  not  new,  has  been  only  recently  brought  to  a  state  of 
perfection  which  allows  it  to  be  commercially  utilized,  and  aome 
of  the  resnhs  which  we  have  obtained  by  itt  practical  appUeadoa 
to  ew  latai^iiolcr  motors  have  revolutianiced,  to  some  cxteiN, 
the  deaign  of  eoramutating  machines,  and  Mr.  SpragueTs  indone- 
meat  at  tbe  present  time  is  greatly  apprcdated. 

It  is  to  be  noted  that  although  Mr.  Sprague  had  the  idea  be 
states  that  he  did  not  in<tert  any  actual  polar  projections.  In 
one  of  our  recent  tr.i.ie  publications,  fi-mi  which  Mr.  Sprague 
quotes  at  length,  wc  cill  attcntiim  to  the  sparklf^s  nperation  of 
tbe  "intcr-fhile"  tr.ol.n^.  ninl<T  I'uvliti. .ns  which  rerubr  the  nrdi- 
nary  type  iir.cnmnierci.il,  a^  as  in  iln-  rrdiictii  .n  in  size  and 

weight  iif  the>e  ni..'<ir<.  niiiari-.i  «itli  llie  ..niinary  type.  More 
torfjiie.  per  ampere  [ht  isiiin.i  ..f  inatcnal  in  our  mutors.  is  ob- 
tained than  in  any  othei  t>|ie  ini  the  market  to-day.  This  nat- 
urally suggests  the  utilization  of  the  auxiliary  pole  feature  in 
motors  for  service  where  space  is  limited,  and  no  better  Inslanoe 
of  the  desirability  nf  making  full  use  of  this  maximum  tot^tie 
per  ampere  is  furnished  than  in  the  ordinary  railway  motor.  By 
its  use  it  is  possible  to  obtain  a  flexibility  and  economy  of  oper- 
ations hi  railway  service  tar  snperwr  to  that  now  fnmislied  by 
the  ao^aQed  Vlandard"  direct-current  eiiuipment  used  ahnost 
exdiHiv^  to-day. 

Althongh  the  article  above  referred  to  suggests  certain  ad- 
vantages which  may  rise  from  the  use  of  this  type  for  railway 
eqinpmcnts,  the  author  does  n«t  indicate  any  definite  methods 
by  which  these  results  are  to  be  obtaiiu  d,  It  might  l>e  of  interest 
tn  ynn.  and  tn  r.ii'way  engineers  at  large,  to  know  that  we  have 
developed  and  protected  our  "inter-pole"  motor  and  controller 
tyslems  akmg  these  fines  to  such  a  degree  that  we  are  aUe  (o 
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sute  that  without  tqj  man  cnm/  coiiMinptMa  than  that  re- 
qvirad  by  (lie  "ilaiidud"  cqiripiBColi  thqr  will  give  a  eoMidcrable 
iiKiMM  in  dM  tditdule  VM<lt  of  exiitiflff  failroad«,  or 
it  poMlUa  to  maia  present  fdwdnles  at  a  lower  en«t| 
tion,  aad,  therefore,  enabling  more  to  be  operated  from  exittinf 
railway  plants  or  the  same  number  of  cars  at  expense. 

Some  idea  of  the  enormous  flexibility  of  our  motors  may  be 
gained  when  we  consider  that  the  st;i;i'Ir,rd  jrxi-volt  types  may  be 
successfully  operated  on  voltagei  up  ]sm  v..;ts.  iunl  th  it  they 
stand  tests  of  too  per  cent  overload  in  field-  i  f  i>iil>  lo  per  ^i  tit 
of  (he  ampcTc-tums  or  normal  ratfng  .ibsoaiitlv  iMthout  spark- 
iiiS  This  at  once  suggest;  c-ijntr.  :  svL.trms  vnst'.y  superior  to 
any  at  present  in  commercial  op' i  ii inn.  giving  almost  an  un- 
limited number  of  efficient  running  spec  as  well  as  making  it 
possible  to  operate  on  vollagee  never  before  attempted  in  direct- 
current  railway  work,  even  up  lo  2.000  volts.  Also  the  advantages 
of  vaittf  low  voltages  io  cttie»  and  high  vdtages  outside  can  be 
•eeoicd  wWioiit  the  ceuplicatioin  of  eartying  two  sets  of  ceo- 


trolling  aptaratua  on  the  sfme  car,  as  Is  now  doae  on  the  alter- 
n«ttiig*ciifKiiiSdiKel-cun«iit  systems  aoNl  the  saviitg  in  the  cost 
of  fmiers  and  the  elimination  oi  many  sub-staiiaas  would  be 
die  direct  residW  thus  being  able  to  operate  widi  the  same  motor 
00  liJglier  dfrect-current  voltages.  That  it,  on  the  main  lim^ 
we  could  use  1,500  or  ifioo  volts,  but  on  branch  lines  or  in  towns 
or  cities,  the  s.ime  niotoii!  could  be  operated  on  500  rolls  with 
high  efficiciiL.ijT 

We  are  pleased  so  iiu>tc  tli;it  svi.  h  an  eminent  anthor!i>  its  llie 
author  of  the  article  referred  i.i  nli.  -.r  has  called  attention  to  this 
basic  principle  upon  which  .ill  n:  our  motors  have  heev,  He^igu'd 
and  which  we  were  the  tirst  to  pl.icr  on  a  e  j-:mcr.:ia'.  bj;!;.  It 
is  wonderful  to  note  what  an  intuitive  grasp  01  the  possibility  of 
motor  development  Mr.  Sprague  had  even  in  the  early  days,  and 
that  his  predictions  of  the  future  of  this  type  of  motor  in  niilway 
work  have  already  been  proven  by  our  own  experience. 

Bayohki,  N.  J.  Tn  ELicno-DyMAVK  CouPAirT, 

Ptr  G.  H.  CmM^ 
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Dynamoc,  Motors  and  Transtormers. 

■'ariin^  of  S'irglc-l'haie  CommHtalor  Motors. — Richtfji, — A 
||lscu^-^ioll  oi  ihc-  (jiffjculties  whirh  .siiiRls-phase  coinmi-tator- 
niotors  offer  during  the  starting  operation.  The  author  dis- 
cusses the  inliercnt  dilfienhies  and  illustrates  his  theoretical  ex- 
plaitation  by  results  obtained  in  the  testing  department  of  the 
Siement-Schucke'rt  Works,  'llie  discussion  is  not  intended  to  be 
cidMnntlvc  but  only,  to  explain  tiie  main  difficulties  and  to  show 
lo  what  eaMvt  they  may  bet  «bvl>tcd  by  different  remediet.  In 

tanci^  wiadincs  «f  Ae  aimatnre  art  short-circnlted  by  the 
btubsa,  wUle  at  the  same  time  a  magnetic  flan— in  geneal  Oie 
exduiion  ftut— (wtsses  durougli  them.  This  fltix  produces  an 

e.m.f.  in  the  short-circuited  coil,  the  e.m.f.  being  directly  propor- 
tional to  the  frequency  of  the  alternating  current.  This  "e.m.f. 
at  rest  '  can  W  obliterated  by  an  opposing  r.m.f.  "of  ni  jtion"  if 
the  aruiatucc  revokes  and  if  in  the  motor  ^  "cross  hrlJ"  of 
proper  intensity  ami  phase  is  produced  (as  for  instar.n-  i:-  the 
repulsion  mot^r  1  On  the  (Mhfr  hand,  there  does  noi  exist  sd 
far  .iriy  irieaii=>  0:  ohliler.itinp  the  Lthnox'.oiis  "'r.ni.f.  at  rrst" 
while  the  rotor  is  at  rest  or  during  the  starting  operation.  This 
tmX  in  the  short-circuited  coil  produces  a  current  which  in- 
creases the  losses  of  the  motor,  especially  at  the  commutator, 
and  which  cansee  sparking  at  the  brushes  and  makes  the  start- 
ing of  the  motor  most  difficult  The  author  points  out  diat  jail 
St  atattinr  the  aUemating'Currsnt  conmmialor'iDDior  is  much  in- 
ferior to  die  tKncMumnt  motor.  He  shows  fwrn  actual  «x- 
ferimenlal  residn  that  in  starting  the  same  power  may  be  con- 
smoed  as  at  full-load  even  if  the  lo«!es  in  the  starting  trans* 
former  are  not  at  all  considered.  If  the  latter  would  be  consid- 
ered it  wOuM  h'-  fonrvl  ih.ii  the  total  losses  in  sMrting  with 
alternatinR-^iirtent  ami  \  ^t.-^rting  transformer  arc  even  greater 
than  in  starting  with  direct  current  and  ohmic  re^i^'ar-cri  The 
author  rjifcusses  at  v'Mne  length  the  diffe'i'nl  Tiinrflii's  which 
havr  lifer,  ^■:^•^'l■^t^ll  The  short-oircuir  .lureni^  ir:  tli'-  arn'.i- 
(ure  coils  shuit  c;rcuited  by  the  brushes  make  the  starting  opera- 
tiim  difficult  in  two  respects.  First  they  produce  a  phase  dif- 
ference between  the  armature  current  and  the  flux  and  thereby 
increase  the  motor  i-urrent ;  'Second,  they  increase  the  current  pass- 
ing through  the  bruihcs,  beat  the  commutator,  and  increase 
the  loesea.  Partial  remedies  to  overcome  the  fir  it  disadva»ta(e 
me  the  nse  of  hard  and  thin  caibon  brashes^  the  increaio  of  ^ 
rducttnoe  of  the  nagnetie  drcnit.  the  use  of  sepamte  brash  acta 
aiMl  in  cenaui  cases  Ihe  cnqdoyment  of  an  induction  eoal  in  Shunt 
with  the  excHaHon  wiitding;  but  a  complete  remedy  may  be  ob* 
la:ncd  only  by  using  rcni'stances  ittscrtcd  between  winding  and 
commutator,  All  these  remedies  hai'e  disadvantages.  The  itse 
of  thin  brushes  may  lead  to  interniplinn  of  service  since  the 
hard  carbons  arc  brittle  and  brciik  cattiiy— which  will  happen, 
for  InslaiKe,  tf  the  wear  and  tear  of  insulation  and  copper  is  not 


the  same  i'unlicr,  there  ii  an  increase  of  the  friction  losses 
of  the  brnshes  since  the  prcssv.re  per  unit  of  siirf.ice  must  be 
greater  with  llur;  hr':^hf'.  Inim  with  thick  ones.  An  increase 
of  the  reluctance  of  the  magnetic  iirciiit  increases  the  excitation 
voltage  and  the  copper  ■.scc-.t  "t  t::e  nij;ur,  aiL^ii  perhaps  the  iron 
losses.  The  use  ot  separate  sets  oi  brushes  reguire*  a  trans- 
former and  is  effective  only  with  very  narrow  brushes  A  shunt- 
connected  induction  coil  offers  only  small  advantages  if  the 
stray  field  between  cxciution  winding  and  ihort^dretiited  aima* 
ture  eoO  is  large.  R^istances  between  vrini^ng  and  coomu- 
laler  can  be  placed  in  the  motor  only  with  dlffc^ltr  U  they  are 
<AoBcn  so  large  as  to  be  cSective.  To  ovezoome  lfa«  senand  dis- 
advantage mentioned  above— namdy  the  increase  of  fosses- 
there  is  really  only  one  remedy,  that  is,  the  use  of  resistances  be- 
tween wtnding  and  commutator.— fiM.  ZiU.,  February  15. 

yollage  Reguhtion  of  Attertmtart.—'Lttaoi. — mathematical 
paper  on  the  calculation  of  the  rheostats  for  the  regulation  of 
the  \  oltage  'if  alternators  by  either  of  the  ftjllciwing  two  method.i : 
In  the  fiTit  nivthoj  n  rheostat  is  connectcil  in  series  with  the 
<hiiiit-wiii<liiig  ni  the  exciter ;  in  the  Sfcond  method  it  is  con- 
nected in  series  with  the  excitation  of  the  alternator  in  tiie  main 
circuit  of  the  exciter.-  !'Ecl<iiragr  EUc.  February  10,  17. 

Direel-CHrrrnt  Dynamo  Construttton. — ^Jokdan. — An  article  il- 
lustrated by  a  great  many  diagrams  describing  in  detail  the  wind- 
ing of  a  typical  direct-current  annatttre^f/rr.  Jour.,  January. — 
The  physical  and  other  quaJilks  iemanded  by  the  commutattv 
and  some  dettils  of  oommutalDir  eoostructian  are  discussed  in 
BUe.  /OKF.,  Fsbraaiji 


Train  LigA/jnf.— VAUBHrXt— An  iltu^trated  dcfcr^lioa  trf 
the  following  systems  of  elertric  train  lighting:  Picp<r-L'Hoe$t, 
Ilocie,  Dcnhan,  Siemcns-Schuckert,  Leitner-Lucas. — L'Eclairage 
HUc,  Feb.  10.  The  last  named  system  is  also  described  with 
{nustretions  in  Lond.  ^t^wg.  Februafy  iC. 

Power. 

Largt  Motors  for  Rnrrsing  Mills.^A  note  slating  that  the 
Allg.  Elek.  Ges.,  of  Berlin,  i*  at  present  engaged  in  equipping 
the  rolliiiR  mills  of  the  Hildegardenhutte  in  Teschen  with  elec- 
tric motors  having  a  ma.ximum  output  of  10,000  hp  and  some 
rolling  mills  belonging  to  the  Stau  Railroads  at  Budapiest  with 
i^tMo-hp  motors.  The  same  firm  is  also  providing  the  electric 
drive  for  the  reversing  mtUs  of  tbc  Rombadi  iron  vrorks.  These 
reversing  tolling  mills  are  to  be  directly  driven  by  two  fi^soo^p 
monies  and  dniing  the  first  part  of  the  rolUDg  operation  the 
motors  have  to  reverse  six  or  seven  times  in  a  minnte.-^Lond. 
EUc,  February  16. 

Induction  in  TraHsmuiion  Ciriuits. — Scorr. — An  illustrated 
lecture  giving  an  demtntaiy  consideration  of  the  physical  bas^ 
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underlying  self-induction  and  mutml  ioidiicliao  la  tawpawiqa 
cicciiit*^£lK.  Jour.,  February 

Traction.  ^ 

CirmporisoH  Belwefn  Sini:U-Pltas,-  and  Three-Phast  Equip- 
\»fi-.t. — lit  Mlsalt  a.n:i  AR.\ai-D. — lii  .in  article  of  dc  Mtiralt  t.'.r 
iiutJsoi"  tiikcs  the  i:a:-c  of  tlic  Saruta  tunnel  of  the  Grand  Tr.irik 
Railway  and  ;utH!yris  llic  difference  in  cost  of  opirdlMi;i  etii- 
ciency  of  the  sfrvue  if  three-phase  motor*  should  be  used  instead 
of  -  nglc-pha^c  The  author  claims  that  by  using  the  three-phase 
system  there  would  be  a  saving  in  the  first  cost  of  installation, 
■aWHnltng  to  at  least  $100,000  out  of  a  total  of  $500^x10.  In  com- 
paring the  cost  of  operation,  he  estimates  that  a6  per  cent  of  the 
cost  of  encilBy  could  b«  saved,  mainly  on  account  of  recupera- 
tion of  cnciiy.  B.  J.  AmoU,  eatuultiiig  cnginoer  of  the  Gnnd 
Trmik  Railway  for  ilitt  iaiMllation,  r«^k>  lo  Uie  artide^  H* 
fnltjr  fMDgiuBea  fliM  tfaae  ate  amclititm  wider  iriiich  the  tlirec- 
pluM  ^lem  can  abow  advatitigea  ao  far  a*  aeonomy  of  operation 
if  ooaeemed,  but  in  deciding  upon  the  type  of  apparatus  to  adopt 
for  a  giiren  mstallation  there  are  nany  things  to  be  taken  into 
consideration  aside  from  operating  cfficicnc\  No!  ;hi-  >ait  of 
these  are:  First  cost  of  installation,  the  ccmnuT.::al  availability 
of  tlie  apparatus  and  COnve:r.fiit  ai'i-fis  tu  tlit  ni  inufiicturer  fur- 
nishing it-  These  three  point*  will  generally  u.neiti  where  the 
difTcrriicc  in  ct^hcicncv'  of  o[>f*ratio:;  b^*twcfn  .systems  is  ■^ma!L 
Regarding  the  br»t  co^t  of  single-phase  and  three-phase  instal- 
lation he  states  that  while  he  has  been  led  to  believe  that  three- 
phase  railroad  equipment  could  be  purchased  for  about  the  same 
cost  as  direct-current  equipment,  and  therefore  for  less  than 
single-phase  equipment,  when  bids  were  asked  for  an  installation 
of  considerable  magnitude  upon  a  road  with  which  he  is  €00* 
■Mcte^  tbe  temlcra  for  the  three-phaae  awtallaHon  lalmi  aa  a 
arholc  weie  nacli  h^rficr  than  tfaoie  of  Aher  tlie  dtieM-cartcnt 
or  iingle''9faaae  bntaUaliom^  He  yieemiita,  however,  that  if 
three  pha»e  appantnt  waa  manufactured  in  tliis  oountiy,  this 
condition  would  not  bold.-^t.  IPy  Jour.,  February  17. 

Heavy  Eltctric  rwff<m.— Shepaed.— A  note  on  some  features 
of  heavy  electric  trartion  In  steam  railway  iijM-ralioii  the  eco- 
nomical movement  of  traffic  is  in  large  volume,  that  is,  hy  long 
and  heavy  trains.  The  prTncitwl  limits  to  development  in  this 
direction  are  fouri<!  in  the  stPatn  loi-umotive  The  length  of  its 
jigid  wheel  base,  the  inaxinium  weight  on  a  p.jir  of  drivers  and 
the  steaming  capacity  cannot  be  materially  increased.  The  elec- 
tric locomotive  operated  from  a  high  voltage  trolley  possesses 
certain  fundsmfntal  features  which  adapt  it  to  overcome  these 
l&nitatJons  The  high  voltage  trolley  with  sub-9laitiona  widely 
separated  so  reduces  the  cost  of  the  transmisaon  sgrstem  that  it 
it  is  no  longer  imperative  to  keep  the  load  tipon  the  ayalem  in 
svall  distributed  mils.  The  nnMpk  ooatrol  system  overeooes 
the  lindlatiiMia  of  ri|id  wbed  baae  and  tiie  wti^  on  drivara 
of  tbe  tteaa  locomotive.  Tbe  hOCTfrpower  wbkb  can  be  ap- 
piicd  to  the  draw&ir  of  »  Mia  by  loeomotfves  Is  Iboited  by  the 
boiler  capacity,  btit  in  tlie  etcctiic  (yitem  it  has  no  correspond- 
ing Hmit,  as  all  trains  receive  their  power  from  a  large  power 
plant.  Instead  of  stipplyiiiR  me  thousand  horie-power  to  each 
of  two  trains  running  ten  miles  per  hour  an  clertric  power  house 
can  supply  two  thousand  horse  power  to  a  single  tram  at  twenty 
miles  per  hour  with  equal  facility,  thereby  reducing  the  number 
of  train-houra  fw  the  Insdliiif  of  a  ^rca  tnfficp-^filw.  /our., 
February. 

Gat  P<fWtr  in  Railway  Plants.~BiKSHVS  —\  long  illustrated  ar- 
ticle on  gas  power  in  tbe  operation  of  high-^peed  interurban  rail- 
ways^ from  the  experience  on  the  Warren  and  Jamestown  rail- 
trqr  system.  The  results  obtained  are  very  satiafactoiy.— fiag's'it; 
Rtevrd,  February  17 

FreaOi  Httk-SPftd  BUetHe  FareH  Peit— Ai  was  already 
briefly  AoliBad  in  flu  Digest,  a  Krenefa  aonpnny  called  "SoclM 
des  Chemlos  de  Per  Ekctro-Bostanx."  has  noeMly  carried  out 
mccewfu]  trials  on  a  dreular  and  eKperunental  bigb-apeed  dec- 
trie  parcel  railway  on  a  route  i  km.  (0.62  mile)  in  diameter. 
The  experimental  parcel  trolley  car  appears  to  have  been  25  ft. 
long  with  pointed  er  dj,  and  its  ct  i  s  rclion  1  metre  (j  ft.  3' i 
in.)  square,  ihis  car  was  suspended  from  tbe  track  rail  by 
two  mnniag  wbeda  and  guided  by  two  pairs  of  side  rollers 


Etah  rmaSa^  wbed  is  bdt*diivcn  from  a  three^hase  tuoiar, 
SItyi  in,  fai  dkmetcr.  The  corrent  was  collected  by  means  of 
three  collecti»rs  of  tbe  bow  type.  It  is  proposed  to  build  audi 
pared  poets  between  large  cities,  with  two  tracks  (one  for  cither 
direction  of  traffic),  built  one  above  the  other  in  an  underground 
tii;i:,rl  of  elliptical  shape.  I(  is  t-nt  sta"t.-J  whnt  :.;itr'l  v.;is  at- 
tained in  th-e  trials,  but  the  ino'iaoleis  sci'in  cnnhi>-vr.  tiial  a 
speed  ot  155  miie-  ]>er  hour  can  he  safely  nia;r.:aiiii-i:l  in  prac- 
tirc  with  ;Mirrd  tiolle',  -,  c:iri',':Tii|:  a  n«cf!!!  lu'id  ui  to  cwt. — Lond. 
Ell':  ,  l  ehr-iary  1(1. 

Electric  Hatiway  Bnstnecri»g. —  i  he  concluHion  of  the  long  dis- 
cussion which  followed  the  paper  of  Carter  which  was  recently 
abstracted  in  the  Digest.  A  majority  of  the  speakers  expressed 
themselves  in  favor  of  sitxgle- phase,  whHe  Carter  maintained  the 
position  taiccn  in  bis  paper  that  with  1  severe  suburban  service 
the  ainiile*pliase  system  could  not  hold  its  own  against  tine  direct- 
euncnt  system.  He  did  not  day  the  neccaai^  for  using  sfamjle* 
phase  for  mam  line  woridng.  Hobart  idvoealed  high-tension 
direct-cnrrent  motors.  He  thought  tfaait  "a  fraction  of  the  ex- 
penditufc  in  developing  the  single-phase  motor  up  to  its  present 
stage— which  was  con.siderably  wanting  when  subjected  to  direct 
compariwin— would  have  produced  a  highly  satisfactory  con- 
t::-,uo'i=  cL-rrent  lni;h-\ oltage  motor,  and  he  trusted  tloit  nianiifae- 
turcr^  would  give  this  their  consideration." — Lond.  iiiec-,  Feb- 
ruary 16. 

Electric  Raihuay  Fnf^ineeriHg.—The  first  part  of  a  serial  on 
electric  railway  engineering  based  on  a  course  of  lectures  by 
Renshaw.  The  first  paper  by  Wynne  deals  with  general  prin- 
ciples relating  to  the  operation  of  cars  or  trains,  the  second  paper 
by  Webster  to  motor  con«triiction.— Icur.,  January  and  Feb- 
mary. 

Overkfod  Bqmpmeiii,—SeK  the  abetract  under  Wires,  Wiring 
and  Ooudnils, 

Inatallatlona,  Systems  and  Appliances, 

Briiish  Central  SiaiioH.~An  illustrated  description  of  the  mo- 
nidpai  central  station  of  MansUdd,  wtridi  is  worited  in  conjunc* 
tion  with  a  refuse  deatroetor  tKntiqg  aoo  tons  or  so  of  reffae 
per  week  There  ar«  three  a40-kw  oonipoiuid-t»ound  gaaecalon; 
their  voltage  is  400  to  6oc^  bcHig  sailed  far  allher  ll^Aing  or 
traction  purposes.  The  latest  one  of  the  three  generators  In- 
stalled has  interpoles  or  commutation  poles,  and  this  is  said  to  be 
the  first  application  of  this  principle  in  British  central  station 
pra.iice  The  r.|\::vn!rii;  8-cp  lamp  connection?  at  the  present 
time  am'i-.ir:!  I.i  .ic.rnKj,  am!  for  the  Street  lightini;  lO  Gilbert  are 
and  'j-amperc  Mernsi  lamps  are  in  use.  Thi-  tnanway  con- 
-sisti  of  some  10  miles  01  route. — l^nd-  Elec,  Ret:.  February  16. 

Heating  and  Lighting  Plant. — Gsav — An  illustrated  description 
of  the  central  heat,  light  and  power  plant  of  Br>-n  Mawr  colicge. 
Electric  distribution  is  on  the  direct-current,  three-wire  tytHm 
miib  350  volts  between  tlif  .  ikt^  —/^nifln^  K\-tord,  February  ly. 

Wires,  Wiring  and  Conduits. 

Ovtrlutd  E^t^^mtnt—lmBH  ahd  Dubgiok.— The  fust  part 
of  a  paper  read  before  the  Wtwingham  section  erf  (Brit.) 
Inst.  Elec.  Enir.  on  the  eoRstmction  and  maintenance  of  Ovcf> 

head  equipment.  The  authors  first  speak  of  pnlc  construction. 
"If  engineers  could  per«nade  themselves  that  18  in.  sag  in  a  .to- 
ft, span  and  2  ft,  across  a  to  11  road  is  neither  unsightly  iv  r 
detrimental,  and  would  insist  ilnr.  die  span  «ir(?s  ^r«>  not  pulled 
up  any  more  than  th.it,  thev  wonld  find  the  lijlit  po!,'--  v,hirh 
they  have  cast  aside  strong  enough  for  75  per  cent  ot  tiic  con- 
struction, allowins;  he.ivier  poles  for  furvr<  and  the  like  on  25 
per  cent  of  the  line."  WTien  poles  are  subjected  to  less  strain 
the  quality  of  the  concrrtt>  setting  may  also  be  icdttced.  Cast- 
iron  bases  are  ooosidered  a  luxury ;  if  they  are  not  to  be  given 
Up,  Ihcy  diould  at  least  be  drafaied  and  ventilated.  The  quesHon 
of  ventnation  applies  with  almost  greater  force  to  the  pdcs, 
"Another  tncury,  for  which  there  is  no  more  excuse  than  the 
base,  and  to  wMeh  the  objections  are  even  stronger,  is  tbe  east- 
iron  collar  «^ich  conceals  the  Joints  in  secHonal  poles,"  The 
inithor*  then  briefly  discus*  section  pillars,  span  wires,  hridle  and 
pu1|-oiT  wires,  guard  wires  and  hangers.  Malleable  iron  hangers 
have  tbe  advantage  mer  those  made  of  bronee  tiiat  no  local 
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Ttw  Mthon  mention  the  followiiic  indiiciitt:  'On  the  whole 
of  one  Hwtei,  sH  the  hangen  tre  of  bronse;  on 

another  route,  4  mlk*  in  kegtb,  and  t  branch  of  the  firtt,  they 
are  of  galvaniaed  nallcdllc  iron.  While  the  spas  wires  where 
they  cliisp  the  bronze  hangers,  are  practically  eaten  through  and 
{i;.\e  hrokon  in  several  cases,  the  galvani>:ing  of  the  span  wires 
uniJcr  t'::r-  nialleable  iron  hangers  and  On  the  h.^nBcrs  themselve* 

;>.  :i.  t  I  .1$  it  «.-»s  wUcii  put  up.    I  l  .il  IS  conclusive  evidence 

th;il  ihc  ilci  jy  of  the  lirst  span  xsin  s  \k  ;i  •  rivt  caused  by  ru»t. 
1  he  time  actiiiii  i-^':\its  a1i<tijv<_t  ilic  ?;>:ri  win.-  is  attached  Ic 
secondary  insulators  in  winch  the  eyes  aie  "i  bt.iss."  In  discus-.- 
iiig  insulators  the  author'^  einphasite  that  electrolysis  is  tlic  main 
factor  coitcemed  iu  the  destruction  of  both  iron  and  brass  bolts. 
To  obviate  the  troublesome  failuro  of  this  kind  they  think  ibal 
"^tire  prevention  can  be  obtained  by  the  insertion  o(  a  shield 
between  the  troltcy-wire  car  and  the  hanger,  in  order  to  keep  the 
holt  dry.  The  trolley  whccia  cannot  then  throw  water  into  the 
Biterior  of  the  hanger,  and  neither  ni*t  nof  deettolyaii  can  cor- 
rupt. Secondly,  the  form  of  the  hanger  tray  be  altered,  making  it 
nothing  more  ^an  a  meiaUie  Ihdc  between  the  ear  and  the  span 
wire,  and  jnoviding  for  insulatkm  by  means  of  two  (three  per 
span)  external  and  independent  instiliitors.  Lastly,  the  haiiKer 
m;iy  In-  composed  of  hoii)0(j;cm  nu>  in  aviation,  «nch  as  glatrt-d  por- 
ccliiin,  something  in  the  shsp^  i  l  a  .  ahle  sealing-end.  through 
the  center  of  which  a  plain  iikijI  t.  lt  w  ;>;i  sed.  Whatever  form 
the  primary  insulator  takes  it  must  bt;  k<-pt  dry,  or  leakage  and 
cirriage  of  metal  will  start.  Therefore,  this  porcelain  insuUtor 
should  be  provided  with  a  hood  of  some  tight  material  to  guard 
it  against  rain,  and  with  the  shield  mentioned  above  to  prevent 
access  of  moisture  from  the  trolley  wh('('li<."  The  authors  then 
discussed  secondary  insulators  and  the  leakage  and  electrolysis 
aeroM  them.  The  paper  is  to  be  concluded.— Lond.  Eitc,  Fcb- 
maiy  i& 

SUde  Rrnkj—ttaumj—An  artichi  deicribing  a  nwAed  of  mak- 
ing  a  «mple  elide  rule  far  wSrinir  ealcn1ati<ww.— Bfcr..  /Mr..  Feb- 


Electroptiyslcs  and  Alagoetiaoi. 

CoufiU-d  Ouillators. — Fischck. — If  t«-o  condcnaer  drcnits  or 
Other  electric  oecillators  of  the  same  frcqnencgr  are  not  coupled 
extremely  loosely,  two  oaeillationt  of  difCmiit  frequency  and 
dampiitg  are  genented  in  each  dtcuit.  If,  in  aeooidanee  with 
the  He'ri>>B]'crliiiet  method,  tbeie  two  oacillatioiia  are  made  to 
act  vfM  *  condemer  dicuit  of  variable  frequency,  resonance 
curves  with  two  maxima  are  obtamed.  The  frequencte;  and 
decrements  are  easily  raeasuicii  \\  -.h.it  inotluMl  ii  ilv  ^  IrcnitN 
are  fairly  closely  coupled,  sitn-f  m  tti  ii  r  r-c  the  t»u  sr..ix>ma  ari- 
separated  ' ;.  .1  iik-i  n  1  /rri.  r^-nn  ni..  lUif  when  the  caui>ling 
is  loosein'il,  iIk-  f.vi:  iii.i\;ni,-i  t;r.n1ii,U:_v  coA\f  =  ce,  and  the  Bjerkrtc- 
method  <  i:-  h"  I'^ikjir  liL-  cniiil";.f.)  1  I  r  this  cue  the  .-jutbor  ba^ 
worked  out  a  new  method  proposed  by  Zenneck.  by  ineaiis  i.f 
which  each  of  the  two  maxima  can  be  studied  separatelv  on 
Bjcrkaes'  principle.  It  is  essential  that  the  oscillutiuns  of  the 
ntIK  frt«juenry  in  the  two  system*  shall  have  nearly  the  same 
fibaie.  Of  cite  differ  by  180  deg.  The  arrangement  is  shown  in 
Fi^  1,  where  /  and  It  are  the  oseillatorf,  B  a  bolometer,  C  a  vari- 
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.Mf  ha  Tfoyi— Rt-THtHFORD.— A  second  paper  on  sonic  propertie* 
of  the  alpha  rays  from  radirnn.  The  points  brought  out  in  this 
paper  are  summed  up  as  folhnvs:  The  rays  from  radium  in  radio- 
active e^uilibiittm  are  complex  and  consist  of  alpha  panidca  pro* 
jectcd  with  different  vehxiiiet.  The  alpha  partieles  decrease  in 
velocity  in  their  passa^  throng  air  and  ihraqgh  alrnnfamm.  The 
absence  of  iticreased  deflection  of  the  rays  from  a  thick  biycr  of 
radium  alter  passing  through  alnminnnt.  observed  by  Hecc|iierel. 
is  ;i  luci  ssary  consequence  of  the  complexity  of  the  rays.  The 
dccre.Tsiiig  curvanirc  of  the  pjilh  of  the  rays  in  air,  observed  by 
Itcc(|uerel.  is  aKn  a  iu'ce>4.iry  con.sc()Uciice  of  the  Complexity  of 
the  niys.  I  licrt  is  i  vntuio  .1  li  'iiicl  siatti  riiig  of  the  rays 
fioiii  railitim  C  in  their  p.i-vagv  ihroiiuli  air — I'hil.  SloiL  . 

A(>sfirf  ti,>n  of  Ail'ha  Wjyjt.— Mi  Clim.,— ,\ii  nnestigation  of 
the  absi.rption  of  the  alpha  rays  from  r.idinni  by  matter.  The 
author  used  as  the  source  of  the  alpha  radiation  the  radioactive 
matter  dcpositisd  on  a  wire  which  had  been  suspended  in  a  vessel 
containing  the  emanatioii  from  radium.  His  results  are  in  ac- 
cordance with  former  measurements  of  Bragg  and  Klccman. 
The  author  studied  the  alieorplioa  of  alpha  rays  by  air  and 
■luaunum.  One  layer  of  alnminmn  ouoooji  cm.  in  thtcktwit  «b- 
serla  as  much  alpha  radiatioa  as  OkS  cm.  of  air.  The  agreement 
between  «everat  of  his  results  poinu  strongly  to  the  conclusion 
that  the  ioni/iiiK.  pbolograpbic,  and  phosphorescent  effects  of  the 
al|iha  ra>s  from  radium  are  all  due  to  the  «ame  cause,  and  that 
il  is  v»r>  prot»ablc  that  in  each  case  the  effect  produced  is  pri- 
marily one  of  ionization    /'/ii7.  Mat  .  Jaiuiar>. 

Kali-  I'f  /Vdiy  (<f  KaJiotulkity. — Uhossok  — An  account  of  an 
eN|ieriniental  investigation  of  the  effect  of  high  temperatures 
on  the  r.ito  of  decay  of  the  active  deposit  from  radium.  The 
main  results  are  as  follows;  Temperatures  between  "oo'  and 
1,100*  C  d<i  not  pcrinanentty  affect  the  rate  of  decay  of  the  acti\e 
deposit  from  radium.  Radirnn  B,  and  imt  radiiini  C.  has  the 
longer  decay  period.  The  previous  values  of  iweniy-eight  and 
twenty-one  mkiutes  are  too  laiye  for  the  decay  periods  of  radium 
B  and  C  respectively,  and  twenty-six  and  nineteen  minutes  are 
much  ctoaer  to  the  true  valnes.— MiiL  Mag.,  January. 

f/nmiBm.— MrCov.— An  account  of  an  expertnental  invcMiga- 
tion  of  the  relation  betwceit  the  radioactivity  and  the  compoii- 
linn  of  uranium  eomponnds.    Radium  is  between  X3  ^ 
4  JQ  .N  lo''  times  as  active  as  nrnninni  Mag..  January. 

C  oH.tMVw'r  'ri  «!  .  flfiii  Ijikm  R.wi  i  iiin.— .\  niathenntical  paper 
nil  electrical  mI  :iu  m  and  the  Coiistitulioii  of  the  atom.  Tbe 
;.mlior  refets  lu  I  iininsiMi'-  new  of  an  atom  lieinjr  lomiHiseil  "f 
a  l.irgc,  but  finite  niimlier  of  negalue  elecirons  nlnn  :.  .jilicre 
of  pocilne  eltctriticiilion.  :ind  investijjati'S  ivb.il  lKH>»iiie.i  of  th'- 
thcory  when  Ibe  niiniber  of  electrons  becomes  intiintc.  Mc  makes 
some  Cfilical  remarks  on  the  application  of  Thomson's  vie"^ 
lo  the  explanation  of  ^iiecirnm  anal>-^is,     Tlie  issue  alio  coii 

tains  a  paper  by  the  same  author  on  th«  constitution  of  natural 
radiatian  with  reference  to  a  recent  onMicntion  by  LarmoT.— 
/*ft»7.  .Va^-  .  J.siMi  irv 

*  Units,  Measurements  and  instruments. 

Inn  Core  Mertiali»e-Curr,-iit  Int<rum,-nls  Sl  MI-XFk  -  A  de- 
scriptkm  of  various  itew  kinds  of  atternaling-curreiit  inslru' 
meiits.  in  which  the  author  endeavored  to  imitate  the  model  of 
the  permanent-magnet  moving-coil  instrument  for  direct-curccm 
circuits.  The  insirumenls,  which  oonqtrise  amtnetcrs.  voltmeters 
and  watiiiu  ier^.  arc  cfaaractcrixed  by  luvhig  a  moving»eoil  circuit 


O 

IK,  I.— OOVIUII  OSCnXATOB. 


r  1 


fin.  3.— .tLraHATixct-rL'BkeNir  AutiETCB. 


able  condenser,  and  M  the  ine.'isuriiiK  circuit  If  4  i>  couiileit 
with  2,  and  Ibe  mea-nring  circuit  is  btmight  into  re^nnance  with 
one  of  the  t.soillaiioiis.  ibeii  on  adjusting  the  coupling  of  i  and  ji 
to  a  niinimuni.  the  only  maximum  shown  is  that  of  the  other  us- 
L— Land.  F.ttt.,  Feb.  16:  from  Aim.  i.  PHyt„  No.  i.  igoft. 


;.■  M  ?  liseil  i Uitroinai^net.  \n  electromagnet  irirodnces  in 
UeiHTsI  errors  ni  two  kinds;  the  magnelisin  pro<liiCcd  may  ditTer 
fi'imi  \vli:it  Is  reiiiiire<1  in  ils  .iniouiii  or  in  its  phase  and  wave 
furiii,  i  hese  puiiits  are  diss  n^sed  and  four  diagrams  are  then 
given  fFigs.  2  lo  5)  which  show  how  the  instrument  may  be 
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connected  to  the  circuit  for  the  v»riiw»  pnrpoaca  of  an  aimneter, 

a  wattmeter  or  n  voltmeter.  The  instrument  has  two  circoits, 

each  f  {  '>  liich  may  he  connected  with  the  mains  in  scries  or  in 
shunt.    There  are  thus  four  cases  to  consider.    Fig»  i  and  3 


FIG.  3.— ALTCaHATIirC-CUiaBKT  WATTMnCl. 

rc-prcscnt  tho  .iminctor  and  wattmeter,  each  with  a  series  wonnd 
elecironiagiict,  I'igs.  4  and  5  represent  *hiint  ni.ignel  instruments, 
the  former  denoting  a  voltmeter,  an<l  the  latter  a  wattmeter. 
In  Fig.  4  the  moving  coil,  C,  is  put  across  the  mains  in  series  with 
■  condenser,  K,  In  Fir  5  the  moving  coD,  C.  forms  part  of  a 


FIG.  4— ALTERNATIRG-CinWEirr  TOLTMrTER. 

circuit  including  a  large  non-inductive  resistance,  R,  and  the  sec- 
ondary. 5*.  of  a  small  transformer  whose  primary  P,  is  traversed 

by  ■Ik.-  ni:i;n  i  ifrr>  r*  Thi^  transformer  must  have  a  magnrlic 
Circuit  of  constant  reluctance.  In  both  of  thc^e  cases  the  moving 
coil  ctirrent  is  in  quadrature  with  the  electrical  i|uantity  produc- 
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ing  It.  Thus  in  Fig.  4  it  is  proportional  to  the  rate  of  change  oi 
the  voltage,  while  in  Pig.  5  it  is  proportional  to  the  rate  of 
change  of  the  eurrent  The  reaion  for  securing  the  quadrature 
relationship  is  to  be  fotmd  In  the  action  of  the  electromagnet 

when  e.Nciti  1  \\  the  voltage  of  the  mams.  With  a  magrirt  if 
goi.'cl  (Ifsifiii  lilt  induced  voltage  in  the  windings  due  to  the  i  h.ang- 
ii'ft  m.'iBi'etisni  ui  the  iron  will  be  .so  large  compare  '.  w.'M  ihe 
copper  drtip  that  the  former  will  not  appreciably  differ  from  the 
voltage  of  the  mains.  The  magnet  flux,  P,  and  the  line  voltage, 
V,  wilt  be  in  quadrature,  since  F  will  be  proportional  to  the  rate 
of  change  of  P.  The  moving  coil  current.  C,  will  be  caused  by 
ij .  the  second  electrical  quantity  affecting  the  instrument.  In 
Fig.  4  voltage  V ,  while  in  Fig.  5  C?     ih«  '03<3  cur- 

roiit  .  /.     Thus  the  aNcragc  product  of  \' Q  is  cither  the  square  of 
the  volt.tge  for  Fig.  4  or  the  power  in  watt.s  for  Fig,  4.  The  de- 
flection <<f  the  ingtniment  is  dependent  on  the  average  product 
of  Cr-.    Now  it  can  be  proved  mathematically  that  whatever  the 
frequcno  or  wave  form,  the  mean  value  of  /  'Q  is  proportional 
to  the  "11'       ^'aluc  of  CI' .  provided  ex.ict  quadrature  relation- 
ships ;«rc  obtained — that  is.  if  1'  varies  as  the  rate  of  change  of 
and  if  C  varies  as  the  rate  of  change  of  Q.    Under  these  cir- 
cumsttances  the  deflection  of  the  instrument  will  measure  either 
the  voltage  or  the  watts  if  the  inttrument  connectioni  are  those 
of  Fig.  4  c>r  Fig,  5  re^eetnwly.  The  shunt  magnet  has  a  strik- 
ing property  most  valaafele  for  hutrument  purposes.    Tis  mag- 
netism 1-  lU  'rrinined  by  the  voltage,  and  variations  in  the  per- 
meability of  the  core  do  not  alter  the  ratio  between  the  two.  If 
the  voltage  doubles  the  magnetism  must  also  double,  whether 
the  permeability  varies  or  remains  constant  This  is  strictly  cor- 
rect only  if  the  resistance  of  the  winding  is         The  anUior 
points  out  that  the  characteristics  of  the  electromagnet  when  ex- 
cited by  a  scricf!  or  shnnt  winding  form  a  striking  contrast  and 
<fxp:  tins  why  for  an  ammeter  the  leries  magnet  must  be  used. 
— Lond.  £/*<■-,  February  2. 


Stries  Tniuformtr*  for  IfaWmrtw.— Wild.— Alternating- 
current  wattmeters  and  ammeters  when  used  wMi  currents  above 

too  or  200  amiK-res  are  generally  worked  with  .scries  transform- 
ers. The  main  object  is  to  avoid  the  large  errors  due  to  the 
effect  of  eddy  currents  that  occur  when  a  comlncti  i  of  large 
SCCtitm  is  brought  into  the  instrument  itself.  The  use  of  the 
series  transformer  may  also  introduce  serious  erfOrS  tmless  it  is 
carefully  designed.  In  order  that  accurate  results  may  be  ol>- 
tained  it  is  necessary  that  the  cnrrent  ratio  of  the  transformers 
be  as  nearly  as  possible  equal  to  the  wiiiclirg  ratio,  and  also  the 
phase  difference  between  primary  and  secondary  currents  as 
small  as  possible*.  This  rcstiU  must  l>e  obtuii  r  I  rL-ihn  ;ni;  llic 
core  loss  and  magnetizing  currents  to  a  ininimuin  .1:1  I  liy  ii  i>in^: 
ver>-  cartful  attention  to  the  1  iif-itun  of  magnetic  leakage.  A 
design  of  transformer  adopted  by  the  author  is  described  in  de- 
rail. Incidentally  the  antitor  mentions  some  determinations  of 
crirc  loss  which  bring  out  rather  an  interesting  fact  not  hitherto 
published— namely,  that  between  values  of  Bmax  of  from  200  to 
400  the  core  loss  reckoned  in  watt..  rK-i.i  r-.  1-  .liout  the  2.7th 
power  of  Hmax,  which  contravenes  the  Stcininctz  law  (or  rule), 
and  is  quite  different  from  restdts  commonly  obtained  at  ordinary 
transiormer  iron  at  maximum  detwitics  of  aiiooD  to  Zpaai— 
Lond,  Ettr.,  February  16. 

I'rs..!.       <:  P  riodii:  IVave  Into  Its  llann  i.'u f  -  \  11. .1:;. -■11  it' 
1,1'   iTiper  h>    Lj,  le  on  an  expeditions  pracUc.ii  iucllit>ii  ui  i.ar- 
in  iiiic  analysis  in  Phit.  M.:i:  .  I  nn  u  j.      \n  article  illustrated  by 
diagrams  on  a  graphical  method  01  harmonic  analysis  b>'  Har- 
rison in  Lond.  F.ng'dtg,  February  16. 

riiasr  iff/er.— SuHniBB.— His  full  paper  on  the  mathematical 
theory  of  phase  meters,  an  abstract  of  which  has  been  notked 
in  the  Digest— iPM  Afag.,  January. 

Tatof  lapkar*  Ttlapliony  and  SIgaala. 

Rfsonator  for  IViivlets  TWcgro/>Ay.— KoKpsia.— The  closed 
oscillation  circuit  adopted  first  by  Brann  and  later  by  others  has 
a  great  advantage  over  the  original  Marconi  sender,  .since  it  per- 
mits a  considerable  increase  of  the  energy  of  the  System,  on  ac- 
coont  of  a  greater  capacity.  The  author  has  endeavored  to  design 
an  open  resonator  of  large  capacity.  A  successful  open  reno- 
nator  would  be  much  simpler  in  operation  and  would  not  re- 
quire as  careful  tuning  as  Ae  closed  type  adjustment.  The 
resonator  of  the  author  is  shown  in  Pig.  6,  in  which  the  vertical 
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FIGS.  6  AND  y.— RKSOKATailS. 

wires,  AA,  before  they  are  cotuiected  with  the  spark-gap,  KK, 

are  wound  in  coil  form,  whereby  the  coils  may  be  placed  either 
side  by  siilt;  :  r  m.-iy  be  wound  one  above  the  other.  By  changing 
the  distance  of  the  two  coils  it  is  possible  to  increase  the  cap- 
.icity  of  the  sysicni  at  will  while  the  self-induction  of  the  same 
(which  is  identical  with  the  mutual  induction  if  the  system  is 
considered  as  a  whole)  may  be  diminished  at  will  down  to  a 
pMctica!  limit.  By  changing  the  distance  between  the  two  coils 
it  is  therefore  possible  to  adjust  the  self-induction  and  capacity. 
Xcvrrthelcss  the  system — like  the  ordinary  open  resonator — will 
always  remain  in  resonance.  The  number  of  windings  of  the 
two  coils  may  of  course  be  chosen  at  will.  For  instance  one 
coil  may  consist  of  many  windings*  the  other  o(  only  one.  If 
the  latter  is  eartited  the  arrangement  shown  in  Ffg .  y  is  olitained 
which  consists  tii  a  coil,  .9,  connected  to  the  vertical  wire.  A, 
the  coil,  S.  bring  surrounded  by  an  earthed  cylinder,  C-  This 
open  resonator  has  the  advantage  that  the  tuiii:ii;  [  irrij.,  iv  much 
easier  so  that,  with  one  and  the  same  vertical  wire,  different 
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wave  Icngtlw  max  Ik  truiiMDiUcil  or  received.  The  author  dis- 
eus^es  ill  a  general  way  ihe  advantaRe^  of  the  system,  but  it  di.>es 
not  seem  that  he  ha*  yet  letted  it  by  expcriiiiotits.— C/«-ilr.  Zt-it., 
Feliruary  15. 


Automatic  Circuit  Breakers. 

Tlie  accompanying  ilhislrations  show  the  type  C  line  of  auto- 
matic circuit-breaker*  which  have  been  developed  by  the  British 
Thomson-Houston  Company.    .\  form  G  breaker  is  indicated  in 


nc.  I.— CDtCl'IT*BREAKEJI   WITH  <IKF.  m-EJUj0.\D  AKD  ONE  LOW- 
V0l.TA(;£  COIL. 


Fig.  I.  This  circuit-breaker  is  provided  with  a  toggle  joint,  which 
makes  the  action  quick  and  positive.  The  main  contacts  are  of 
laminated  copper,  and  the  secondary  or  arcing  contacts  are  of 


rut.  2. — imcriT-B«E.\KER  W  ITH  LOW-VOLTACE  ATTACH  MEKT. 


carbon,  which  can  be  easily  removed.  This  form  of  breaker  is 
intended  for  Uic  with  either  direct  or  alternating-current  circuiti.. 

In  the  form  P  breaker,  one  model  of  which  is  shown  in  Fig.  2, 
three  distinct  i<iiitiuis  are  ein|il<iye<l,  the  main  contact,  the  aux- 


iliary copper  contact  and  the  auxiliary  carbon  contact  These  arc 
arranged  one  above  the  other  in  the  direction  in  which  the  arc 
naturally  tends  to  travel,  thus  removing  the  danger  of  transfer 
of  the  arc  on  to  Ihe  main  contacts  owing  to  draughts.  A  quick 
break  is  secured  uithout  the  aid  of  any  auxiliary  springs,  and 
the  trip  is  of  the  gravity  type,  being  also  independent  of  springs. 

A  form  K  is  shown  in  Fig.  3.  These  breakers  arc  especially 
designed  for  the  heaviest  service.  All  movements  are  in  a  ver- 
tical edgewise  plane,  and  all  parts  are  so  arranged  as  to  allow  a 
number  of  circuit-breakers  to  be  mounted  in  line  on  short  centers 
with  maximum  clearance.    The  main  current  carrying  parts 


WG.  3. — 6,0OO-AMH.  CIKCUIT-BSIEAKU. 


consist  of  two  studs  through  which  the  current  is  led  from  tlic 
back  of  the  board  into  the  working  parts  at  the  front.  The  copper 
laminations  arc  forced  into  contact  by  a  toggle  mechanism  giving 
high  pressure  at  the  end  of  the  ttroke  with  minimum  effort  of 
the  operator  and  minimum  load  on  the  trip  or  calch.  The  spread- 
ing of  the  laminations  gives  a  powerful  spring  action  which 
promptly  throws  the  moving  parts  to  the  open  position  when  Ihe 
circuit-breaker  is  tripped  from  the  catch.  The  opening  action  is 
completed  by  gravity,  no  auxiliary  springs  being  required. 

The  .\mcrican  agent  for  these  breakers  is  the  General  Electric 
Company,  Schenectady,  N.  Y. 


Single-Phase  Road  for  Milwaukee,  Wis. 


The  Milwaukee,  Wis.,  Electric  Railway  &  Light  Company  has 
made  a  contract  with  Ihe  General  Electric  Company  for  single- 
phase  eqiiipmeiit  10  be  placed  on  tsvo  iif  its  longer  suburban 
lines.  One  of  these  lines  will  extend  from  Waukesha  to  Ocono- 
mowoc,  a  distance  of  twenty  miles,  and  the  second  will  operate 
between  H.ile's  Corners  and  Mukwonago.  a  distance  of  sixteen 
miles.  Both  lines  will  be  operated  at  a  potential  of  3,300  volts, 
and  in  addition  the  motors  arc  designed  to  run  on  the  existing 
seven  mile*  of  5SO-volt  direct  trolley  line  between  West  ,Mlis 
and  Milwaukee. 

The  motors  to  be  furnished  for  this  e<|uipment  are  the  standard 
General  Electric  alternaling  type,  shown  in  the  illustration. 
Each  of  the  ten  cars  comprising  the  initial  equipment  for  the 
road  will  Jj«  furnished  with  four  motors  of  75  hp  each.  These 
arc  of  the  compensated  type,  comprising  an  armature  similar  to 
the  ordinary  sliindard  direct-current,  bar-wound  form,  with 
mica  insulated  coils.  The  motor  fields  consist  of  laminated  pole 
pieces  over  which  are  slipped  the  spools  of  the  exciting  winding; 
the  compensating  winding  consists  of  a  bar  winding  inserted  in 
the  pole  faces  and  permanently  connected  in  scries  with  the 
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annaturc  winding.  The  75-hp  motor  i»  wound  for  four  pol«s 
and  has  a  maNimum  speed  of  about  1^00  r.p.ni. 

These  «'(Hii|micnt5  will  in  general  be  operated  as  single  cars, 
but  occasionally  will  \k  run  in  two-car  trains.  For  the  flexible 
control  of  these  train  comtiinations  the  Sprague-Geiieral  Electric 
system  of  multiple  imit  control  will  tie  used,  adapted  for  opera- 
tion on  ahernaling  current.  The  compensator  for  use  in  these 
cars  is  of  the  oil-coolcd  type,  and  is  wound  fur  3,300  volts  on 
the  primary,  with  five  different  sccomiary  taps  for  controlling  the 
speed  of  the  motor.  In  order  that  the  acceleration  may  be  Mixioth 
special  devices  are  employed  so  that  there  will  be  no  break  in 
the  circuit  from  one  tap  lo  the  next  <liiriiig  a  chinge  in  speed. 


JS-Hf  ALrEK.VATINU-CL-ltllENT  RAILWAY  MUTOK. 


The  "iiieed  regulation  is  so  devised  that  the  running  speed  will 
be  the  same  on  both  the  alternating  and  direct-current  portions 
of  the  line. 

Distribution  tp  the  various  transformer  sub-stations  on  this 
line  will  be  at  3JX)0o  volts.  At  the  stations  the  current  will  be 
fed  to  the  trolley  line  at  3..V1O  volts.  For  this  latter  the  General 
Electric  catenary  construction  will  be  vised.  It  is  proposed  to 
liavc  this  line  in  operation  during  the  fall  of  1906. 


Guy  Anchors  for  Electric  Poles. 

.\  number  of  material  improvements  have  been  made  in  the 
Slomhaugh  KUy  anchor,  the  patents  <if  which  arc  owneil  by  W. 
N.  .MalthcHS  &  Brother,  «7  North  Second  Street,  St.  l-onis. 
.\  new  type  is  herewith  shown.  Tlie  5  and  6-in.  anchors  arc  now 
made  with  a  square  shank  of  equal  size  permitting  the  u>e  of 
the  same  wrench  for  Inilh  anchors,  whereas  formerly  separate 
wrenches  were  neccssiiry. 

In  the  past,  considerable  trouble  has  been  caused  the  users 
of  the  5  and  6-in.  anchors  by  defective  welds  in  the  rods  and 
eyes.  A  full  rod  is  now  used  with  no  welds.  The  eye  is  drop- 
forged  and  threaded  to  the  r<id.  .\  tnuch  larger  eye  is  thus  per- 
tnissihle  and  the  ejrs  are  now  made  anifily  large  to  accommodate 
standard  guy  thimbles.  This  eye  is  made  smooth  and  of  such 
shape  as  to  do  away  with  the  absolute  need  of  the  thimble. 

The  hollow  shaft  is  made  oi  seamless  M)uare  tubing  <if  much 
greiiler  torsional  strength  than  the  old  style  round  lulie.  It  is 
further  reinforced  by  a  malleable  iron  s(|uare  key  that  tits  the 
square  shanks  of  the  anchors.  This  key  is  braced  on.  The 
handles  are  attached  to  a  sliding  cross  that  is  held  at  any  |ii>int 
on  the  shaft  by  means  of  a  non-removable  .set-screw,  litis  slid- 
ing cross  is  a  great  convenience  when  screwing  the  anchor  into 
the  ground,  as  the  maximum  amount  of  leverage  can  always 
l>e  had  at  all  stages  of  the  installation. 

In  installing  the  anchor,  the  hollow  shaft  i*  slipjwd  over  the 
rod  after  renio\iiig  the  eye.  It  is  keyed  firmly  to  the  square 
shank  of  the  helix,  and  the  eye  is  then  replaced  on  the  end 
of  the  rod.  The  eye  will  serve  lo  hold  the  wrench  firmly  in 
place  during  installation.  The  handles  arc  then  slid  down  the 
shaft  to  a  convenient  point,  and  then  the  anchor  is  screwed 
in  until  the  handles  get  too  close  to  the  ground  for  further 
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manipulation.  The  set  screw  is  now  loosened  and  the  handle* 
are  slid  back  again  lo  a  ni<iTe  convenient  position  for  work,  when 
the  process  is  repeated  ns  before  until  the  aiKhor  is  driven  in  to 
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the  required  <Iepth.  The  eye  is  ilien  removed,  the  wrench  pulled 
out,  the  eye  replaced,  the  guy  :?lrai)d  is  attacb-jd,  and  the  pole 
is  anchored  securely  in  a  period  not  cxceeiliiig  15  or  20  minutes. 


The  Hatch  Storage  Battery. 

The  new  Hatch  accumulator,  as  such  it  might  be  termed, 
although  it  gave  most  satisfactory  practical  results  wherever  in- 
stalled, has  been  improved  upon  and  carried  lo  a  greati-r  degree 
of  perfection  within  the  past  year.  The  csipital  of  the  company 
has  been  increased  to  allow  for  extending  its  plant  and  the 
h.indling  of  s<ime  very  large  contracts  for  which  its  old  facilities 
were  entirely  inadc<|uate. 

The  battery  has  been  described  previously  in  our  columns 
and  its  general  features  arc  well  known.  The  positives  are  en- 
closed in  a  porous  stiff  ptiltcry  envelope  and  do  not  deteriorate 
by  the  falling  away  of  the  active  material,  while  there  is  no  ac- 
cumuUition  of  mud  in  the  tiiisc  of  the  cell.  .'\t  the  same  time 
the  negatives  arc  directly  exposed  to  the  electrolyte,  thus  prt>- 
>'iding  for  the  free  escape  of  the  gases  generated  at  the  negative. 
The  entire  surface  of  all  the  Match  metallic  electrodes  is  co\-ered 
by  the  active  material,  and  ni>  current  can  pass  without  going 
through  the  Hclive  m;iterial.  The  exposure  to  the  electrolyte  is 
the  maximum,  and  hence  the  internal  resistance  is  correspond- 
ingly reduced  to  the  lowest  point. 

Moreover  the  introduction  of  the  porous  diaphragm  breaks 
fp  the  bubbles  in  the  electrolyte:  and  equalises  the  flow  of  gascS 
on  charge,  so  that  at  no  time  are  the  fumes  annoying,  nor  do 
the  containing  .iars  become  coven-d  with  the  spray  of  the  solu- 
tion, while  in  the  use  of  »o<vlcn  lead-lined  boxes  they  ne\er  be- 
come .saturated,  it  is  said,  as  in  the  case  of  l>atleries  of  the  open 
grid  type.  There  is.  moreover,  freedom  from  the  diflicullies  of 
rapid  disintegration,  due  to  discharge  at  high  rates,  or  from  the 
giving  up  of  the  oxygen  fnmi  the  t«i«itive  plate,  when  the  minute 
explosions  in  the  mass  of  the  active  material  lend  to  break  it  up 
gradually  and  to  slough  off  the  lixiscued  particles,  The  Hatch 
accumulator,  it  is  stated,  docs  not  from  such  a  cause  lose  its 
original  capacity  or  short-circuit  lhrr>ugh  the  sludge  in  the  bottom 
of  the  cell.  The  Hatch  .Accumulator  Company  has  its  headquar- 
ters at  60  State  Street.  Bi>ston. 
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THE  WEEK  IN  TRADK  Trn-K-  eontlidon*  an  favorable 
tnd  couniry  buyers  are  niakniK  tiberal  iiurctutscs.  All  reports 
bweiliadow  an  early  and  aelivc  spmiK.  crop  reports  ue  gen- 
eralljp  aatisfaclory.  I'he  iron  and  steel  markei>t  were  qniet,  but 
tile  COIUWnplion  very  heavy.  Shipments  of  finislu-d  material* 
are  of  unprecedented  proporttoiis,  but  nulls  are  Mill  well  buoked 
ahead.  It  i>i  stated  that  .■  large  auiount  of  structural  material 
business  is  in  sight,  the  orders  last  month  being  very  heavy. 
The  denianil  for  copper  ha«  improved  and  prices  are  higher.  The 
week  ended  with  some  notable  sales  for  deliveries  extending 
through  May  and  June  at  iH^i  cents  for  lake  ai:d  electrolytic. 
Casting  copper  is  in  good  request,  and  there  are  fair  amounts 
available  f«r  pressing  renuiremenls.  The  be«t  brands  fetch 
tSli  cents  The  visible  supply  of  clectrol  tic  is  next  to  noth- 
ing f  ■  \  '  i'  the  plants  are  able  to  get  t  ie  volume  of  metals 
for  kiHijiiii  '.he  works  running  to  full  cipac^ty.  PrtMluction  is 
.slowly  increasing  in  the  West  and  Soulhwe«l.  but  domestic  con- 
stimptiott,  especially  by  the  electrical  trades,  keeps  equal  march 
with  the  increaMd  outpm.  Old  copper  »  firm  uid  there  i(  little 
of  il  «t  heme  or  a.lnaad.  Old  copper  wire,  in  •  rouiMi  hMi  btought 
iS  ccntt.  BradOnttt  reipMts  that  Februarjr  fdlorcB  were  768 
tti  number  and  liahHttic*  were  $9kS4936a  The  mmibtr  of  caioat' 
tics  n-as  the  ttnalleat,  with  one  exception,  in  February  for  14 
ywi  pa«i,  and  wa*  10  per  cent  1e»  than  a  year  ago.  Liabjlittet 
show  an  increase  of  6  per  cent  over  Fdunaiy,  iQOj,  but  are  40 
per  cent  kn  than  in  February.  1904.  The  heaviest  dcereaw  in 
number  of  failures  from  a  vear  ago  n-aa  in  the  South,  and  the 
only  important  iurrci'sc  in  habiliiie*,  that  reported  by  the  west- 
ern group,  is  explained  by  bank  failures  in  Illinois,  Businea} 
failures  for  the  week  ending  March  I  numbered  iXo,  against 
196  the  week  previous  and  206  in  the  like  week  of  igo^ 

ALU&OIALMERS  5TRAM  TURBINE&— Folhwing  the 
starting  of  the  i,sacMcw  Allit-Chahnen  ttirlHn«  nnit  at  Utiea, 
N.  v.,  fo-cjrdc,  «.soo-vDlt,  two-phase,  for  die  Utica  Gas  ft 
Electric  ConipaiHr,  and  the  tceeni  iniiallatiofl  of  a  s,sao-1cw, 
aS-cycle,  6fa^ytk,  three-phaae  unit  at  the  Williamsbarg  Station 
of  the  RreoUyn  Rapid  Transit  Company,  the  .Mlis-Chalmcrs 
Company  has  mstalird  and  now  under  construction  Ajoatt  kw  in 
ttirliini'  t'"r-:jii>r  ntni«  1  he  New  York  Ediion  Company,  New 
York  I  I,,  I i  .i  on  order  a  i,5tx>-kw  unit,  6o  cycles.  2,soo-volts. 
tWO-piuse:  the  Weslche-ier  Lighting  Company.  Xew  Rochelle, 
N.  Y.,  a  i.jnrv-kw  (ji-cycle.  t3,200-*oU.  three  phaie  unit ;  the 
I'niled  Stales  Ix>coiii'>tive  Kquipmeiit  Company.  Dayton.  O.  a 
l.wx)  k»,  fm  cycle.  .■.50c  \i>lt,  three  phase  unit,  and  the  Mem- 
phis Consolidated  Gas  &  Klectnc  Company.  Memphis.  Tenn.,  a 
1.500-kw  unit,  (10  cycles,  j.joo  volts,  tlirec-phase.  The  city  of 
Jacksonville.  Fla..  recently  purchnsed  two  300-kw',  60-cycle.  ••..^OO- 
voll.  Ihrre  phase  units,  ami  the  Wrslern  Uniteil  Ga<  {t  F.lectric 
Comvany.  of  .\urora.  Ml  .  will  install  a  300-kw'  .'Mlis-Chalmers 
tUTbiiii-  and  altt-rnator,  (iO  r>cl<'S,  i.ivx'^  voM>,  (wo-pliasi-.  "I'bfee 
i.yxi  k«  units,  to  cycles,  j,.too  volts,  three  pha«c.  have  tieeu 
purrli;is<<l  by  Mr  John  I  ReKiJs.  president  of  the  Milwaiiktc 
Klrciric  K.tiImi_\  i  Light  Company.  Milwaukee,  for  installation 
in  the  pnwrr  hotiite  of  the  hamlsome  new  terminal  station  and 
oilier  building,  which  is  rapidly  ncarsiigi  complrtian.  The  latest 
addition*  in  the  Hm  arc  the  Kokomc,  Marion  ft  WcMern  Traction 
Company  of  Knicomo,  Ind.,  recent  purchasers  of  a  t^ooo-lcw, 
fio^ycle.  i2,,w>-vrtli.  two-phase  unit,  and  the  W<^icrn  Canada 
Cement  ft  Coa]  Company  uf  Calgary,  Canada,  whkh  has  just 
placed  an  order  for  three  itnils,  each  of  r^ooo  hw.  2$  cycles,  600 
voltH,  three-phase.  For  direct  conncctiain  to  each  of  the  litrbtnes 
nietitiored  qImvc.  tW  AHis-Chalmers  Company  furnishes  the 
I  iiHosk  .iltcmating-currcnt  ttvnvraior,  built  at  its  clcclricat  wnrkii 
in  Ciiiciimati. 

MCIRRISRURG  MUKiaPAt.  Pt.ANT.-Tenders  will  be  re- 
ceived until  March  ao  by  .\.  A.  Locan.  Reeve  of  Mnrrisburg', 
Ont„  Canada,  as  follows:  For  erecting  and  fnlly  comptclinir  in 
the  miMl  rt'U.  ii<  r'>l  itifili  '.!<  an  electrical  dcvclapmeiil  plant  of 
l.ron  elertrii  .!l  i:. -r-c  power  under  g  ft.  6  in,  head  of  water.  The 
tenders  to  iiicliidc  all  and  every  expense  fmm  the  beititintnK  of 
the  excavating  of  rarili  to  the  fully  devektprd  pf>wer.  together 


with  about  One  mile  of  .transmission  line  from  the  site  uf  the 
power  plant  to  the  Canada  Tin  Plate  &  Sheet  Steel  Comp»ny's 
buihliiigs,  including  cable  acrOM  the  Williamsbufg  Canal,  except- 
ing »uch  expenses  only  as  tilw  council  of  lltt  village  of  Mbrrisburg 
may  see  fit  to  incur  in  the  way  of  inspcethig,  cnginccrinc  etc. 
Alt  plani  and  ipedSeations  mnit  after  sdection  by  the  council  of 
Mbrrisburg  be  subaiitted  to  the  Department  of  Railwass  ,-ind  Can- 
als of  Canada  for  their  approval  b»-lore  contract  can  lie  let  there- 
on. Xo  expense  to  be  incurred  by  the  village  of  M*jrri»burg  in 
eonneciiim  with  any  tender  or  plans  and  specifications  submitted 
for  approval.  It  is  desirable  to  have  voltage,  etc.,  to  conform  to 
the  present  electric  light  iilant,  namely,  volts  (no  load),  2jo8o; 
(full  load),  2.,too;  three-phase  frequency,  fto  cycles  per  second. 
.As  it  is  desirable  to  complete  this  plant  as  quickly  as  possible, 
each  tender  should  state  length  of  time  ihey  will  require  to  do 
the  work  m. 

POWER  IN  MICHIG.W— The  Michigan  Power  Ounpany. 
of  Lansing,  is  a  reor^.^ni/ration  of  the  Piatt  Power  &  Heat 
Company.  The  object  of  the  reorganization  is  for  the  njore 
extensive  development  of  the  water  power  of  Grand  River 
The  capitalization  of  the  new  compTf  v  •.•  $2,500,000,  and  il  is 
expected  that  within  the  next  two  ■,  i  i  lt  le.ast  $1,250,000  will 
be  expended  in  the  construction  of  aildiUona!  dams  on  Grand 
River  and  the  erection  of  a  tie  y  l  etilral  power  he.iling  plant  in 
Laiiimg,  for  which  fr.iiichise  has  been  secured.  With  the  com- 
pletion of  all  thepov.r  ji-  1  cts  .•'  the  new  eoiii|i-uiy,  it  is  antici- 
pated th.nt  is,.ooo  1m  1 i*iwer  will  be  secured.  The  tin-incial 
l>usine^«  of  the  r,,,u;irnzed  (Hiwer  company  has  been  eonilucted 
by  Devitt,  Tremble  &  Co,  of  Chicago.  The  othcers  of  the 
Michigan  P<iwer  Company  will  le;  ProidenI,  .\.  .\.  Piatt; 
vice-pres.idcnts.  1'°.  I!  i*i,itt  and  C.  C.  Carnahan;  treasurer,  XL  A. 
Derht:  secretary.  D  U,  Watsmi.  Pbins  for  the  new  crntral 
power  aiHl  he.iting  plant  and  for  dams  at  Dimoluhle  and  Eagle 
arc  n-nv  beinn  prepared  by  W  11   Sebott.  i>f  Chicago. 

WISCONSIN  I  NGINF.  CU.Ml'AN V -The  Wisconsin  En- 
gine Company,  of  Corliss  Wis.,  W.  P.  Marr,  s<cretary,  acquired 
by  purchase  on  Fcbrnan'  ai  ibc  entire  plant  aiul  »|uipnient.  in- 
ch-ding the  patterns  and  drawing*,  of  the  Krown-Corlisa  Engine 
Company,  The  old  force  of  skilled  artisans  has  been  retained, 
andf  as  tfiere  has  not  been  any  interruption  in  the  operatifm  of 
the  works,  the  Wbemstn  Engine  Com|>any  is  prepared,  it  stales, 
to  engage  lo  Ir'ilit  Corliss  engines  and  make  unu-sually  prorairt 
delivery.   The  facilities  of  the  plant  are  to  be  mrreased, 

PRESSED  SI  ICI-L  POLE  FACTORY -Tlie  Pressed  Steel 
Pole  Company,  of  505  Times  Bnilding,  Pittsburg,  Mr,  John 
Xoland,  secretary  :iud  general  manager,  advise  us  that  their 
new  facuiry  is  rapidly  iidvanciiig  t»  completion.  The  butldnif 
whh  ril  the  foundations  and  handlmg  fadlities  is  ^adicall^ 
complete  and  ready  for  the  installation  of  maehiiKry,  and  the 
plant,  it  is  expected,  will  be  delivered  and  creeled  ready  for 
operation  daring  MarcK 

CARS  FOR  ATLANTIC  CITY  LINB.-'The  Wason  Car 
Mamtfactaring  Company  has  received  another  order  fram  the 
Pennsylvania  Railroiiid  for  eleven  large  electric  cars,  to  be  used 
nn  the  line  between  Atlantic  Ctly  and  Camden.  The  contract  Calls 
for  five  elfiirir  passenger  r.iis  ami  si\  mail  an<l  baggage  CSrS, 
ljui!t  on  the  same  plait  as  the  oth<  r  ^ars.    It  is  a  $75,000  ordcT, 

and  i*  the  second  from  the  railroad  in  a  few  months. 

IN'DIAN'APOLIS.  IND.— One  of  the  largest  orders  ever 
awarded  the  Pope  Motor  Company,  of  this  city,  has  been  placed 
by  the  Aiiheu^ser-Busch  Brewing  Company,  of  St.  Louis.  Mow, 
and  calls  for  ten  large  trucks  whh  an  individual  capacity  of  one 
ton.  They  will  be  used  for  delivery  and  freight  ptirposes  and 
represent  an  aggregate  cwit  of  $40,000. 

THE  BALDWIN  LOCOMOTIVE  WORKS  have  received  an 
-  rdt  r  from  the  Peim^ylvania  R:nlrn;iil  fiT  Ihe  motor  and  trailer 
irui'ks  lor  tlu-  West  Jersey  &  Sea  .Shore  electric  line  to  .\llarlic 

City,  the  electrical  equipRient  of  which  is  to  be  funiished  by  the 
(imerai  Ekdric  Compaiqr. 

CURREKT  FOR  ELEVATED.-The  Chicago  Edison  Com- 
pany is  to  Dtipply  current  en  bine  10  the  Meiropolilafl  Elevated 
system  of  that  city,  and  the  railrmd  has  let  contracts  for  two 
snt^siations,  for  Siioaooo.  lo  receive  and  diMtibnie  the  current. 
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ESCALATOR  FOR  IIARI.E.V,  N.  Y— The  Otis  Klcvator 
Company,  which  put  up  the  escalators  at  Twcnty-thiril  Street  and 
Thirty-lhird  Street  on  the  elevated  ami  at  Manhattan  Street  on 
the  Subway,  will  also  construct  one  at  Eighth  Avenue  and  One 
Hundred  ami  Twenty  fiflh  Street.  .After  the  order  placed  it 
will  take  yo  days  to  make  as  large  an  cscalalur  as  will  be  needed. 
Then  it  lakf<;  two  or  three  wnkv  ii'  ni~t;ill  it  Tile  total  cksI  r.f 
the  change  will  prubibly  .iinijnr.t  t<i  $50,(joo  It  is  estimatcil  ilut 
from  iK.ooo  lu  jii.ooo  irt^.his  ni.ilii;  ihi-  climb  at  1251I1  .^irtr-. 
every  (lay.  I  hcrc  arc  three  Ioiik'  dights  of  stairs  from  the  'tree: 
\<r\el  Ut  the  platfiTiii  "1  the  elevated  road,  but  there  are  four  Oti- 
elcvatiTi  rinuiiiiK  ti^  one  IliKht  bcloss  the  platform. 

S1I11'\AK1J  i:yL  li'.\]i:\  T  — I  he  Cleveland  ofti.e  .,f  the 
Wejtindthouse  Electric  &  Mair.if.ictuniiK  C' in-.jiaiiy  Ii.ts  •iei  iired 
a  contract  from  the  American  .Shii)liiiililiiiK  (Jiimp;in>  for  electri- 
cal equipment  for  a  pow  er  plain  to  Ia-  crc^•lc^l  at  the  Lurain  ship- 
yards. There  will  be  twn  ^oo-k  .v  m  lu-r.ilor  s  driven  In  two  500- 
hp  .\tlas  engine",  and  two  ,vx>-!ip  vtrtica'.  type  iiiotur>.  will  be 
dircci-c»r.i;ected  to  centrifugal  i>tiiiip'.  for  removing  the  water 
from  the  dry  docks.  There  will  also  be  a  50-hp  tnotor  direct-COO- 
nected  to  a  centrifugal  pump  for  the  power  station. 

TKI.EPHO.NK  SWnc  HBOARl)  ORDER.— Ihe  IVan  F.lec- 
tric  Compsny.  of  Elyria.  Ohn*.  is  installing  a  new  switchboard 
for  the  Medina  rilepbouc  ('ompany.  It  i  a  ci'iitraS  i'ihtk)-  two- 
tcction,  nve-posiiioii  boaril  with  lacilities  for  party-line  service. 

Financial  Intelii/fence, 

THE  W  KKK  IN  WALL  S  I  KKi;  I 1  lu-  -l  .ck  market  .is- 
snnird  a  waitint;  all:tni|e  nMniy  t*  •  Itijfhi  t  m'.nr)  w  ith  cim- 
Inniiil  niici-rtaint',  aNnil  pru ■.[icm e  dcaN  and  aKo  about  the 
coil  strike  sittui'T'in  .\t  tlu-  v-ui-.i-  linic  the  niarkk'l  rallied  easily 
on  the  shorts  and  displayed  resistance  tu  attacks  of  that  character. 
The  general  imprci»i<m  in  Wall  Street  regarding  the  coal  trade 
siiuailon  i$  that  a  miner's  strike  is  less  probable,  but,  on  the 
other  hand,  a  good  deal  of  alientioB  is  bcinc  gtvtn  lo  the  diicas- 
sion  of  the  cailraad  tate  biH  in  the  ScnalCi  and  tfwre  has  also 
Decn  more  w  lot  nneenainty  alwM  some  of  (be  ^dfaig  deals, 
notablr  the  one  which  has  been  so  much  tatknd  abont  between 
the  Great  Northern  Railw.o   nu'  tin-  United  Slates  Sled  Cor- 
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poratinn.  with  rtK;^rd  to  the  ore  lands  of  the  former  oani|iany. 
United  Stati  s  Si.-.  I  shares  sold  off  at  first  with  the  rest  «l  the 
market  and  were  not  especially  proininenl.  Metropolitan  Street 
Railway  and  Metropolitan  Secnritica  were  the  objects  of  liqnida- 
tion  prior  to  the  aniMuneement  of  the  sueoess  of  the  Intcrbor* 
onch-UetropoUtan  deal.  Various  industrial  stocks  also  showed  a 
good  deni  of  irrcgnlariljr.  Allis^halmers  common  is  down  i!^ 
points  and  preferred  Hi.  the  dosing  quotfttions  being  aoH  and 
Sfi.  respectivctf.  General  Electric  dosed  at  167^'  which  is  a  net 
lo!>s  of  Hi  (>oints.  and  Westinghouse  tost  i  point,  dosing  at 
160.  .American  LocomolfTC  common  clo»ed  at  (^H.  a  dcdtne  of 
4'k.  and  preferre<l  at  116,  a  loss  of  yi  poinL  The  traction 
stocks  are  all  lower  with  the  exception  of  Interborough  Rapid 
Transit,  which  made  a  net  gain  of  '<  point,  closing  at  iiHyj. 
Brooklyn  Rapid  Transit  lost  2\i  points  net,  the  closing  quo- 
being  80^,  and  Metropolitan  Street  Railway  closed  at  ti6, 


having  dropped  as  low  as  xii  during  the  week,  this  being  the 
bottom  price  of  the  jrear.  The  lowest  qootation  for  this  stock 
in  1905  was  114.    Interhorotigh-Metropolitan  il  quoted  on  the 

curb  market  at  53,  and  4!'is,  giJ'J.  Western  Union  Telegraph 
m;ide  a  net  gain  of  i),  point,  closing  at  and  .American  Tele- 

phone and  Tcle^raiih  declined  2  points,  the  last  quotation  being 
itS  The  only  feature  ■d  the  curb  market  iliiriiig  the  week  was 
the  continued  liquidatuu:  throughout  the  list,  tlit  cciutr  of  pres- 
-iin  lienij,;  the  lix'al  Irailion  (jroup.  Hie  copper  stocks  were 
a^-i  truly  suM.  L)ecliiK-s  i.\tc;>.itcJ  lo  three  to  live  points  in 
vonii'  !i  s  The  iti'iiit  i.i  inn  factors  were  the  same  as  guvcmed 
in  till'  i(encra1  stock  niarkii.  The  above  table  shows  the  dos- 
ing  iir.otatiiiiis  of  the  stock  market  of  .March  6 

CAHll.L  TELHARMONIC  COMPANIES.  \Vc  understand 
that  the  commercial  orgaiii/.ation  of  the  Caliill  Tclharmonic 
interests  (elsewhere  explained  in  this  issue)  is  somewhat  as  fol- 
lows; Tlirei-  ex|iIoi;ing  companies,  licensed  by  the  inventor,  bavc 
been  foriiur,  <iir  t'or'.N'cw  NViik  .State,  one  for  llu  Ne.v  KnulaiKl 
slates  and  one  for  the  I'acitk  C  ou-t  states.  In  the  tirsi  twi.  om- 
panies  named  the  follownin  |,;inlli'iiien  arc  oincTiirs:  IL  Carrol 
Itrown.  banker;  J.  William  .MnbUniliirl,  kmUer;  DousSas  11 
(iordon,  presidi  iit  Inlernati' ir-;vl  "1  rus;  (V.  ;  .\.  H,  Ss  Pes;,  s  ki- 
pr<Nuleiit  Mercaiuilr  Irust  Co.;  N  W.  Jameis,  capitalist ;  F.  C. 
I  odd,  manager  Raltimore  office  Cicncral  Electric  Co.,  all  of 
Baltimore;  J.  G.  While,  president  J.  G.  White  &  Co.,  of  New 
\  (irk;  Oscar  T.  Cro«by,  late  general  manager  Railway  Oeiwri- 
ment  General  Electric  Co.,  of  Washington,  D.  C.  The  latter  ii 
also  prcsidCat  of  the  New  York  Mtt»ic  Co,,  and  Mr.  F.  C.  Todd 
Is  president  of  the  New  England  Electric  Music  Company,  Both 
have  their  temporary  headquarters  in  the  Ccntiuottal  Trust  Build- 
ing, Baltimore,  Md^  but  art  now  engaging  New  York  and  Boa- 
ion  olEcesL  The  New  Yosfc  Com|Wiiy.  through  the  Tdlnrmonic 
Company  of  Greater  New  York,  will  make  die  first  lustallatkm, 
for  which  a  lease  h  mw  bdng  dosed  on  a  promhtcnt  Broadway 
comer.  Other  local  oompanics  tfaroughont  New  Yoik  md  New 
l-'nifland  will  be  formed  at  an  early  date.  Ilie  Padfie  Ckwsk 
Telharmonic  Company  has  iti  headquarters  in  Seattle,  WiuiL 
Its  oAicers  are  Mr.  Jas.  W.  Smith,  president;  Mr.  T.  O.  Abbott, 
general  manager,  and  its  directors  are  prominent  bnuncss  men 
of  Seattle. 

THE  LOS  ANGELES-PACIFIC  DE^\L.— I  hc  report  is  cur- 
rent thai  lilt  Lo.  .\nKeles-Hacific  Railway  Company  ha«  dis- 
posed of  its  properties,  for  |6/XXVO0a  The  purchaser  is  said 
to  be  Er  H.  Harriman.  of  the  Soutfaera  Pacific,  together  with 
KsOm,  Loeb  ft  Ca  and  the  Standard  Oil  Company,  That  Ifr. 
Heniy  E.  Huntfaigtan  docs  not  figure  in  the  transfer,  in  spile  of 
the  fcnenlty  accepted  theory  that  he  has  long  held  an  option 
on  the  pfopcrty,  is  conceded.  At  the  Huntington  railway  quar> 
ters  in  Los  Aitgeles  it  is  said  that  such  a  transfer  of  the  Los 
.^ngclcs-Pacific  would  be  undoubtedly  regarded  by  Mr.  Hunting- 
ion  as  a  hostile  move.  For  many  years  Mr.  Huntington  has 
been  on  the  most  friendly  terms  with  both  E.  P.  Oaric,  presi- 
dent and  Gen.  M.  H,  Sherman,  vice-president  of  the  railway 
company.  It  is  said  that  the  purchase  price  of  $6,ooo,noo  w  ill  be 
equally  divided  between  Mr.  Clark  and  Gen.  Shcrtii;iii.  With 
the  absorption  of  the  Clark-Sherman  inleresis  by  Mr.  Harri- 
man and  his  ass'icir.tes,  it  is  highly  probable  that  the  Southern 
Pacific's  Santa  Monica  steam  line  will  be  electrified  at  an  early 
date,  E.  P.  Sherman.  s»iii  of  C.en.  .M.  H.  Sherman,  has  been 
appointed  as  general  ^uju  rintrrdcni  01  the  Loi  Angeles- Pacific 
Rnilrixid  ri>tiipany.  wlilli-  Mt  c  II  1'^  Hi  son,  lately  of  the  Southern 
Pacific,  has  been  made  chief  engineer 

ROCKY  MOUNTAIN  HELL.— One  of  the  rapidly  growing 
RiU  oigiri/atiors  is  the  Rocky  Mountain  Bell  Telephone  Com- 
pai  y.  which  has  i-sucd  us  report  for  the  year  ending  December 
.ti.  1905,   It  shows  as  follows: 

Croa*  cirnines    |t,nt.T74      |i.tt4S.4l»  t*«.l4S 

Caf*n*r«   ,   I.MJ.<i4>  S7i.<4»  SAl^i 

Kct    incmie      »';«.»••  UtM* 

Dividends  (6  per  ccdi)   ■  40.1x8  tuJUt  1J44SS 

S"n>i»»    $7*.m       $tui>t  *UB.trs 

TRACTION  AROUND  BUFFALO.— The  report  of  the  In- 
ternational Traction  Cbmpany  of  Buffalo,  for  all  systems,  shows 
a  gross  for  the  year  ending  December  ,11,  1905,  of  $4,4R4.6t.v 
expenses  of  $2,483,663,  and  a  net  total  income  of  $2,069,542.  In- 
terest, taxes  and  rent.  etc..  amounted  to  $i.f>5i,.T76,  expenses  for 
improvements  were  $.Vt5..t'n.  and  (he  net  surplus  was  $7i.8s6k. 
President  Pierce,  of  the  International  Tracti'in  Co..  in  his  re- 
[lort  to  the  stiickholilers,  says  that  within  the  last  year  the 
company  has  made  long-time  contracts  for  the  purchase  of  pow- 
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tt  fcr  tl*c  Toti.i«an(l.i-l.'ii'ki>'in-(  )li'(>ii  ilisirict;  bosiiles.  .igrcc- 
rofiU->  killi  several  Milnirhan  mail*  by  which  their  cars  will  be 
bronglit  into  the  center  <if  HiilTalo  river  the  lines  of  the  ci'mpany. 
The  eiWirt  i  ijJii  il  stock  of  the  Electric  City  Railway  Co  of 
Niagara  l-alls,  N.  V.,  has  Iwen  |nlr^•ha^e<^  at  a  cost  of  $108,500. 
This  company  owns  vahiablo  franchises  and  has  four  miles  of 
track  ronstrurted.  All  ul  tli«  »)uiiiiiK;iit  uf  the  Ituentaiioital 
Tnirtioii  Co.  is  in  uic,  ■nd  ijo  neir  oin,  to  cott  t9nn,n»w,  hne 
keen  ordered. 

BIRMI.VGHAM.  ALA  .  lU.i.MJS -The  liirminisbam  kailwaN. 
LiRfit  *  Power  Coinpiiiiy  u  (ifrering  tlir<>ii)i))  IVrry,  CoOin  S: 
Hair  -iii'l  N-  W.  Harris  &  Co.  SaXJJJ.OOO  general  mortgage  refuiul- 
'"K  t'^  f"'  Rolcl  l>i>nil>.  line  .\pril  I.  11354;  optional  lor  retirc- 
men!  ..•  105  and  interest  after  I'M).  The  company  controls  the 
lightiDK  ami  iraeiion  sirviee*  of  a  ixipulation  of  l.vi.txn.  and  in 
1905  did  il  1  •  business  of  Si.Ojo.oou.  with  ne!  ■  irr  niL'  ■ 
$721,623.  I>nnletni$  of  (1  per  i-eiii  have  been  paid  on  the  $2,500,- 
000  preferred  stock  since  organization  and  at  tbe  rate  of  3  and 
4  per  rent  since  190.?  on  the  S.t.joo.ooo  eonimon  Of  tbc  bonds. 
$3^5^.(100  has  already  been  is-ned  out  of  a  total  $io,ooo,uoo  au- 
ihori^eil.  The  {rauchi^  in  Birniinsban]  arc  unlimited  or  for 
eiretru-iiy  and  gas  outside  the  city  are  cither  unlimited  or  for 
an<l  .lo-yi  ar  teftm.  The  traclion  system  includes  nearly  114 
inili'- 

MA.S.SKKA  P()\VI.R  t(J.  SOLD— It  is  announced  that  the 
Pittsburg  Reduction  Company,  which  is  controlle<l  bv  the  McMons 
and  other  cipitali.sts  of  PilisburR.  hai  taken  over  the  St. 
reiicr  River  Company,  which  owns  the  large  vnter  i>o»er  plant 
at  Mossena.  New  York.  The  Reduction  Company  liic  principal 
CMtaner  oi  the  St  Lawrenee  River  Power  Ceimif«ay,  which  alto 
■efvei  five  or  ilx  other  uidtiftnal  «stabli«hmcnt«  in  tbe  lune 
ndiiMnMrhiMMl.  The  Ptmer  Gmipany  has  outatandbig,  iti  addi- 
lioii  to  fgoofio^  5  cent  bunds,  fl), josms  of  preferred  stock 
md  t3;oo(MM»«f  eoromon  stock.  The  tmofu^  if  Itricen  over  biy 
titc  Pittclmrir  Redudioii  Company  on  tiw  htsi's  of  an  issue  of 
$4,000,000  4  per  cent  Piltsbiirf  Reduction  Omipany  Imnds  in 
exchange  for  the  capital  stock  of  the  Power  Company.  The 
Reduction  Companiy,  moreover,  guaraiMees  the  principal  and  in- 
terest nf  the  $900,000  St.  Lawrence  River  Power  Company  bonds. 

MASSAC3IUSETTS  UGHTING  COMPAKlESw-Gevtt  ft 
Porter,  of  Boeton,  have  issued  a  special  circular  calling  attention 
•o  the  shares  of  the  Massachusetts  LighltiiK  Companies  as  ati  in- 
veitment.  This  is  a  consolidation  farnied  under  state  laws  in 
October,  and  the  shares  arc  non-taxaHe.  It  comrob  gas  and 
eicelrie  coiwpaniei  in  the  towns  of  Arlington,  CNninn,  Laomintter. 
Mitlord,  Spencer  and  in  Worcester  county.  In  all,  a  populttion 
•of  loeuooo  is  served.  At  present  it  Is  paying  s  per  cent  dividends 
in  quarterly  instalments.  For  the  year  i'X)5  ibe  net  profits  were 
f]6,5i)o.  Five  per  cent  dividend*  on  $605,500  outstanding  stock 
would  call  for  $j(o.J"5.  leaving  a  surplus  above  dividend  re- 
quirnnent!  of  $^,315.  The  b;danee  sheet  show  s  an  apparent  float- 
ing debt  of  $4i^38»  under  the  head  of  "bills  and  accounts  pay- 
ahle."  offset  by  "cash  and  accounis  receivable"  of  $37.1961, 

DULUTH  EDISON  BOXD5.-Tbe  I>ulath,  MkuL,  Ediion 
Electric  Company  is  offering  $ijaeo,aaD  first  mortgage  s  per  cent, 
sinking  fund  gold  lionds.  due  February  I.  1931,  The  company 
liai  $IM>o,<ioo  preferred  stock  and  $5cx>.oiio  common,  and  the 
aathoriaed  issue  oi  bonds  is  $.-.onn,nno  Tbe  roinpany  for  tbe 
jear  ending  January  31.  I'/ah.  reported  gross  earnings  of  $162419 
and  oper.Hiitgf  expenses  of  $i,jl.JSV>,  with  a  net  <if  $i.to.>4o.  or 
two  and  a  half  times  the  interest  charges  on  this  boml  issue. 
Tbe  territory  is  growing  rapidly  and  ibe  company  has  a  plant  of 
alKiiit  .1.00O  bp.  which  will  soon  be  supplementetl  by  5.000  hp  of 
ri'itr>r  generator  sets,  taking  current  from  ihe  St.  Louis  River 
plrmt  of  the  f.reat  Northern  Pr.wcr  Company.  Tbe  fraiichist 
is  unlimited  The  lionds  are  lniiii;  m.irketed  by  Perry  CotVin 
ft  Burr  and  N.  \V,  H.irris  &  Co 

r;r;LL  TLLFPHOM-  ok  CWWDA.— in  order  to  Veep  up 
wilb  the  den:, Old  f.ir  e\lensir.ii>  and  new  exchanges,  llio  Hell 
Telephone  Company,  <.f  C,iii,ida.  at  its  annunl  meeting  ^ecuted 
aulhorilv  apply  to  Hrirli.iiiieiit  for  permiv^ion  to  increase  the 
e.ipilil  from  $io.oi«><"io  i"  $;;o.ooo,ono.  President  Sise  said  as 
niii'  b  new  st,  n  k  w  oitld  Ik"  i  -ued  each  year  a<  w  riuld  be  neeiled 
for  exienvi,  .ns.  Tbe  annua!  ■  laii  iiu  til  showed  gross  earnings  of 
$,5,517,000.  operating  expeii'i  -  5.'.oi  ^.ini).  leaving  net  profits  of 
JfXU.rioo  Daring  the  xr  ir  $r  olo.rnsi  w  as  added  to  the  pl.Tiitt 
Slid  (latent  aiioinit.  bur  ij  ^ig  it  !•  ■  $1 1  .il«'4.<Jix>  The  company  se- 
cured ijfi.XS  I"'"  siili-Tit^rs  ,irti|  n"\v  T'^.i'/f  rint  paying  in 
striiinent'     1  iividi  nd-  of  f/'-^o.jiy  were  paid  'ii  I'X"- 

LfGIITING  IX  HROOKI.Y.V.  .S  lite  income  of  the 


Kli'.M  Kleelric  Co,  of  Brooklyn.  N,  Y,  irr  tlu-  i-rtr  ending 
'  i.-c.  iiibcr  31,  1905,  was  $J.54J.7JJ,  the  ii;:,craiim;  i  \  ,.i  ir--'-  witc 
$1,351, iiilerest  and  discount,  etc.,  were  S70-.0IJ7.  and  the 
net   r:iriiiiie-  - 1  _  1  ri  d  to  Ihe  Kiiign  County  Electric  Ligbl 

&  Power  Company  were  $4.^7,87 j.  This  holding  company  paid 
$400,000  in  dividends  and  showed  a  net  lialance  for  the  year 
of  $74,63<),  The  Fdison  Company  has  a  capital  stock  of  $5.- 
000.000,  and  on  i  li  i.ili  d  mortgage  4  pe  r  i  nl  istjld  bonds,  $4.- 
275,00a  The  KmK5  Cuimty  Company  has  a  capital  »li.>ck  of  $5,- 
fXX>.Ouo  first  mortgage  5  per  cent  gold  bonds  of  $2^500^1000,  and 
purchase  money  6  per  cent  gold  bonds,  $5,176,000. 

UIC;  TROLLKY  TR.WSFKR.— Hie  important  group  of  trol- 
ley system*  in  Ohio,  known  as  Ihe  ".Appleyaril  grouji,"  have 
passed  into  the  ownership  of  the  Wiilener-ITkins  syndicate.  The 
network  includes  about  i"o  miles  of  road,  for  which  the  syndicate 
I'.i  d  $i.jio.ooo  and  assumed  debts  lo  the  nmoitiit  of  probably 
$,>.8oo.ooo.  .\pparenlly  there  hi!1  be  little  left  for  tne  stockbotil- 
ers.  Kxtensions  arc  planned  for  su-  if  '.In  m.'-  M:  \\  K. 
Schocpf  is  the  active  head  of  the  .syndicate,  ind  .Mr.  iheodorc 
Sicbbins  is  the  general  manager  of  Ibe  >-i(-v  which  he  has 
been  actively  directing  with  success  for  some  time  past.  The 
purchase  gives  the  syndicate  immediately  continuous  line*  from 
Cincinnati  to  Zanesville.  O. 

P.\CIFIC  STATFS  TELFPHOXE,-  The  Pacific  St.Mes  Tel- 
ephone Company  for  tbe, year  ending  December  jt,  11J05.  sl,.,w-s 
as  follows: 

0).i}.  1»..4 

TiH»l  rcvniur                                                          Sy.liX;.?-'.!  Sli.Hij.j.* 

tllK-raiinj;  csprnnei   ..  .....    .S.Q17.0S4  s-irs.^^s 

Net    reveiior                              -  1. 'fro. 469  i,6(l«,oji 

The  Company  had  on  Uecsinber  .11,  Hjo.5.  U  toial  of  a+z.oiW 
subscribers.  Expenditures  for  m.aintenancc  durin?  !bf  vear 
amounted  to  $J45aooo  Thr  i,iii|iiiiy  has  $i5,[xx),i»>i  -.ii  ik  i,ui- 
^nding,  with  no  bonded  debt,  but  it  has  ussumcd  the  bonded 
oUigalions  of  one  of  its  sub-companies  amomiiing  to  $.vooojaoai. 

COLORADO  TELEPIIONF.  ANNUAL.— The  former  direc- 
tors and  officers  of  tbe  Colorado  TdephORC  Company  have  been 
re-elected.  President  K.  li.  Field  reports  gross  earnings  for  year 
ending  E)ecembcr  31.  I<j05.  $l.7';.Wa*>  net  earning*,  $.106433. 
Value  of  real  estate  and  plant.  $<i,i4t.l2t ;  number  of  subscribers, 
4SJ45.  >  gsun  8.<X4.v  Mr.  Field  says :  "To  meet  the  demand 
for  .idditioiial  teU-phoiie  service  we  have  decided  i<i  offer  this  j"Car 
at  pnr  to  our  stockholders  $1400.008  treasury  stock."  Numerous 
contemplated  improvetncnts  and  extensions  in  Colorado  and  New 
Mcxieo  afe  referred  to  in  the  report 

INTERBOROLT.H  MERGER  STOCK -The  Interborough- 
Melropolilan  Company,  which  is  the  holding  company  in  the 
New  York  City  traction  tncrger,  <m  March  a  filed  with  the  Sec- 
retary of  Slato  A  certificaie  of  increase  in  capital  slock  from  $15, 
oon  to  $tSSJBOIVM0-  When  the  company  was  incorporated  in  this 
state  rcccnMy  the  capitalisation  was  fixed  at  $5,000  preferred 
and  $io.oao  common  stock,  and  the  certificate  just  iiled  increased 
the  amount  of  ibe  preferred  slock  tO  $S5<O0IMI0O  Md  the  ammml 

of  the  common  to  $ioiv)00vooa 

CUYAHOGA  TELEPHOKE  COMPANY^-  &  Brailey.  J. 
K.  Sccer  and  others  of  Toledo  have  made  a  ptopositkm  to  the 
Everett-Mcmre  syndicate  of  Cleveland  lor  a  coiitrolling  inter* 
ett  in  Ihe  stock  of  the  Cuyahoga  Telephone  Company,  the  inde- 
pendent  plant  in  that  city.  These  gentlemen  already  own  a  large 
block  of  Ciiyabogn  securities,  hut  thry  desire  to  acquire  control 
of  Ihe  pro|u-riy  Their  cxpcrts  are  now  making  an  examinalion 
of  I  be  plant  and  system. 

I  I-ECTRIC  PROPERTIES  IN  DAVRNPORT.-A  dispatch 
from  navenport,  Iowa,  states  that  papers  were  signed  February 
17  b}'  which  ]&stem  eapitalisls  bought  all  the  traction,  electric 
light,  power  and  gas  properiie*  m  Davenport,  Iowa,  and  Rock 
Island  and  Moline.  HI.  and  ihe  intaiuban  line  from  these  cities 
to  Watcrtown,  III.  The  purchase  price  is  approximately  $6,* 

OOCMXIO, 

RKCKIVKRSIIll'.— ibe  Maniiietle  Ounly  G.is.  Light  & 
Traction  Company.  uper.iliiiK  llie  traclion  system  serving  Isb- 
peming  and  N'egaunec  and  thi  gas  and  electric  lighting  plants 
there,  li.is  gone  into  the  baiuU  of  a  receiver  E,  B.  Finch,  sec- 
rrtarv  of  the  company,  has  been  appointed  receiver  upon  appli- 
cation of  the  inislce^.  the  McrrUanis'  To.-jn  4  Trttsl  Company,  of 
Cbic:igo 

III  D.SO.N  R1\I:K  POWER  The  Hudson  River  Electric 
Power  Crmipatiy  shows  a  gross  for  January  of  STd^UB,  M  Com- 
pared with  $59.7tij  lait  .ircar,  and  a  net  ot  i4f).nj. 
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l'<'i:l-S  M  A.— The  City  C  ouncil  hat  drcUrd  10  WNIMM  •  IKW 
CngiDL   i-.i  J   ii.>ii.»iiio   for   th«  electric  lifcbl  plant. 

BIRMINUIJ.VM,  AL.V— Thr  Ilirminitluim  Kailwar.  Lijhl  &  Po«fr  Com. 
paa^  viiJ  build  several  milo  tti  tiuw  street  car  linei  within  ilic  utty 
liaAf  *ilWii  Iftc  mat  t««l««  aMmii*. 

OOODWATE*.  AI^-4t  <•  (Ulrd  itot  bM*  vil)  lie  mdrcii  amr  (iv 
coMlnNliiig  ■  feydf»ckttrk  voww  ptom  mnt  GoodwMcr,  «r  toy  part 
«f  «HM.   S(n(l6e«iaB*  will  be  fnndiM  by  I.  W.  Alltm  Mwn  clerk. 

JONESBORO,  .NLA.— l.>iin4H>ru  i>  10  h«v*  «l(«lrtc  llglHI,  •■4  iHren  are 
lieitig  installed  in  SLine  of  the  buildiiiKs.  Tbil  la  dw  firti  fllOV«  *A  the 
Biriuingbam  Railway,  Light  A  I'oMer  Company  toward  the  conaiructiun  of 
the  new  liiu*  10  thit  place. 

LCV-NNIC.  CAI  ^Ttic  t'.  &  UcduKMioo  Scrvia,  at  l^ajaae,  Cai^  Itai 

recently  exitnA  «  J|-ll»  AlHl-CbahMM  «n*  for  ioatallMaoa  at 

l.ujaoe. 

MAKVsMLI.K,  CAI..— riic  .Nortlietii  California  I'ower  Canpany, 
Uajysville,  C'al.,  I«u  iiwntly  made  a  inixcfiiM  a  uomtMr  af  Alii*- 
CbaliBaa  aiMIM.  •alf'Caiikctl  Iraiasioraim  tor  taptailiet  fa  aod  f  j  k». 

SAM  FKANClSCa  CAlw-Cliy  EnctoMr  ViMimu*  bM  nbnitM  W« 
oirrected  plant  and  (peeificaiitaia  tar  |bc  raeeniliaaiida,  mdef  aaiiildinl 
oinitol,  of  ilie  Geaff  StrcM  Rattwar,  and  Ibcy  have  barn  TBTUnd  br  the 

lUiard  of  So|iexvi40r<i. 

Fl'LLERTON.  CAI. — It  \%  rei^irled  tiMit  an  application  hBH  been  n\ode 
10  the  I!.-u-ir,i  of  Trusifr-.  f..r  t  f'ni.cliisp  to  u|ir>ate  an  dtttric  U(biiag  and 
power  :.>>iFi:i  1:1  i'<i:irri'-n,  'jhi-.  1  .T  the  triMbiat  •U  be  ratcitmd 
until  AiiiiJ  9-    U.  A,  Ktidtiocif  i»  ca;  citric. 

SAS  KR.\NCISCO.  CAL.— A  petiti-jn  baa  been  presented  to  the  Public 
Litilitica  Cwtunitlcc  at  tbc  Kmrtt  vi  Supertiaura  by  the  llvitx  T<iIi|iIhuh: 
CaibPMy  'ar  tbe  calaMialHMiift  af  an  iwlapaMdcat  adi^tbnnc  ayiMB*  Thtf 
MMfaMT  wm  iMMl  It^jum  in  libar  ind  MteiM  wKhin  tapain  MMthdi 
Md  $4,Ma.Ma  taidua  Ibne  yaM  Hk  ComIum  )■  tMuidofUlC  the 
OMMar.  .  .^_> 

S^.\NTA  ROSA.  CA1„ — Tlir  City  Coun>'il  tiaa  aulboriied  Mayor  Overlon 
to  »igt^  a  contract  with  the  Santa  Komi  I.iEbting  Ctnni>«ny  for  pumpinit 
water  and  lisbtlng  fh*'  **i<"i't^  fr.r  .in  tri?t'*l*n'e  p^ri  ..!  f.-r  $833  a  ttlontb. 
It  co»u  the  dty  .ilir-  -'  l-.vi,-.  il;:.-  -n.Ti  im  I.t  Mi,  i:i,>itii  arrangement, 
whereby  the  aiuiiicipality  operaiea  its  own  pucnpinft  t>lant  and  paya  tlt« 
eanpaar  aBwafhim  lika  ffu  for  littiting  aloiM.  Tbc  f  party  will  iaalaB 
«  MV  phat  Mid  nae  ritctticily  far  operatinf  tba  puaip*.  Tbe  Htf  naw 
Mat  ateaoi  iar  pmar. 

LOS  ANGELES.  CAL. — Aeeardtof      mem  ttporto  Ihe  CDcru  of  the 

^lllarado  River  i«  to  be  tr.ina(uilted  to  Lo«  Angeles,  in  ai-ci.rrlal^cc  with 
plan  now  being  matured  by  local  and  Phllntlrlphia  ca|iitali«t>.  Kirst.  the 
IH.wrr  t'  lie  distributed  among  the  tniniitg  camps  4m  the  .\riiona  and 
cder.  and  ultimately  Itrouuht  liere.  It  Ifc  claimed  that  between 
the  Grand  Cajiyon  of  the  CoUirado  and  the  Black  Canyon  it  ia  pasaibk 
t»  take  advantage  «(  Ccrlaib  lllai  Md  develop  san.oao  bp.  Atler  an  in- 
veiiiptiaii  of  otber  dcctrie  tnoaniadon  pi  w-cr  ptant*  in  tba  Stale,  the 
npMeta  of  Ibc  Bbtk  Caajmi  were  AM  upan  over  a  nmiib  ago  to  tbi- 
cicWBI  of  JfOwaoo  mincra'  inchr*.  by  WiUiam  Camnbera  and  John  Camp- 
bell. Plans  are  now  bein^  jirepatrd  for  a  coiicr.  l.-  ilam  ioa  feet  high. 
The  dam  i»  to  be  6anstructed  at  the  lower  eiiit  i.f  the  cinyuti.  and  wllli 
tbc  fall  tbu4  obtatiied  it  i>>  calculated  that  iio.odo  hp  will  be  developed  nt 
the  miulmum  flow.  This  power  is  to  be  ttanfttniiied  ui  a  poirnttMl  ol  ^j.'xio 
volts  in  Ibr  firat  taatance  to  the  raining  camps  or  cither  aide  oi  the  Colo- 
mdo  River— SforehHckt,  KulMras  and  Teaopab.  oa  lha  tknda  (Mat  aad 
GaM  Baada  and  Odorida  an  the  Anaana  tide  betas  anaac  nani 
adtable^^aad  liltr  to  tbe  coa«.  Tbg  dirett  Hne  aciieta  Ike  dcaait  to  It 
Aagelea  wovM  be  aCn  attlw  fat  Itatib—ibo  hwiftM  potver  Ilea  in  the 
Sute. 

Ot'."»"XI."^().N'.  tOl..— (ieiK  II.  Sethman.  of  Denver.  ha«  »ecurrd  the 
contract  for  conttructinit  uatri  work«  aiul  nn  electric  li^ht  plant  for 
5 1 0^,000. 

COLOKAbO  CIIV.  COL.— A  cooMnittce  has  hern  a|i|HMfa<d.  canttatUia 
c{  Mayor  Umatf,  AMtfaMk  C.  E.  Coc|K.r»n  and  odim^  10  lavcalifalc 
the  pr«bable  caat  af  a  naniiapal  clecliM  light  plant. 

DENVER,  COL.— AaMaaiMMMnt  w««  attde  at  tbe  aimaal  aieeiiBK  af 
the  iMMhboMer*  of  tbe  Cohmdo  TrlephoiM  Co.  tkil  H  wilt  tpeod  belwem 
^I^^IMMHie  and  $latoavao»  for  il<e  ititinovrment  of  its  lints  in  tbe  Rocky 
Moaatabl  la^on  during  tbe  K.-ining  year.  The  increase  In  mileage  for 
the  p«*t  year  was  ij.Sift  mile..  (.^1  rxchangeH  and  vyo  miles  of  lolU.  The 
tol'  line«  are  now  I4,.^tt9  mile»  I^.ng  and  the  exchanges  7^'\**i  miles. 

rUMNriKLl).  C  ONN.-  It  M  rciK.rted  that  ihr  t  ..n»olidated  Railroarl 
Company  it  again  considering  the  advik.-ibiljty  of  hi.*  urii^g  the  wiitcr  power 
liiivilegr  at  the  Oiinicssug  River,  two  niile^  we>t  of  this  viJIage.  sup 
|i.sedly   for  an  eleclnc  pntwer  |'l;nit  location. 

NEW  BklTAJ.N,  CMN,\,-  .\t  a  recent  meeting  of  the  ctmmitlce  on 
water  aiipplir  and  Ugbta,  ibe  catnuMes  were  niadc  iv  for  tbe  enaaiac 


year.  Tt  wa«  staled  that  an  apfHvprtlllton  of  Ste.OfKi  will  lie  needed.  It 
was  decided  that  when  the  imw  eoBlntri  in  rnitd*  It  shall  he  f.ir  alkni^t 
every. night  service,  instead  of  on  the  present  tnixjnlight  basis. 

II.\RTKORn.  t'ci.W. — The  Con»'leuction  RaIIuiiv  C  iiin|iany,  operating 
the  Hartford  ^^l^eet  Railway  and  the  thinl  rjil  line  between  Hartford  and 
New  Itritain,  conlemidates  connecting  the  tracks  of  the  Hartford  Com- 
pany with  those  ui  the  ihird-raii  liuc  *o  cart  the  latter  can  be 
operated  into  Hartford  In  tbe  Vaion  Slalloik  Tbia  wUI  aaan  the  awtlp- 
ateiit  of  the  tkM-rall  Hnc  «rfih  the  ovcrbcad  trailer  for  itt  ealire 

di-l;lftce. 

WASHINi:;TON,  D.  l  — Hids  win  be  received  until  -March  ;o  at  the 
Hitteau  Sundies  and  .\ccounts.  Navy  liepartment,  Washington,  i>.  t-..  to 
furnish  at  the  navy  yar<ls.  etc.,  Ponsmoxith.  N.  II.;  Ilmton,  Mai.4-;  New- 
part,  K.  l.i  New  Vofk,  .\',  v.;  Leagitt  iilaad,  1^.-,  Wiahingtoii,  U.  C, 
•lut  Norfellb  Va^  a  anainHy  at  nana  tappHaab  a*  foUawa:  Scbcdole  jH, 
ntoior.  Incaadncettt  laoipa.  vottateaen,  cnndaii  fittin((;  aekedale  .ifi.  clee- 
ttieal  niwlirs.  etc.;  also  until  March  tj  to  {urnMi  at  the  naey  yard,  Pen. 
taeobi  Fin.,  and  the  naval  Malloo,  Nc»  Uflcaaa,  La.,  a  qiuniiiy  ul  naval 
supplies,  is  IoIIowh:  Schedule  197.  incandeaccai  laa^n.  etc-  Applieaiiaaa 
f  '  |  i  <i-<vi!s  should  designate  the  schedalaa  ileairad  Iqr  aaaiber.  K,  T.  B. 
llal  U',   1';-;.  inaster-tlen.,  I'.  S.  N. 

I.AKi.  urn. KB.  KLA.  Tu-  » ..„i.t.:  .;r.,i:.,-,l  i„  s.  n.  Malhirjr  • 
--i*-year  siancbisc  to  operate  a  icU-(.i(vii.c  «.&.,.ii»age  in  l.*kc  lIutlcT, 

I'ALM  UKACH,  IT..\.-  .Mr.  t  .  II  .McDoould.  chief  electrician  o(  the 
Hotels  Royal  Paincmiui  and  Uieakera.  I'aira  Ueach,  inlotita  us  that  they 
propaac  mibini  aateaalve  taipeoveaMnwa  ia  their  poaer  .aiatlaoa;  hoaae 
wirinc,  *ie.  CauUogne  and  areolar  trade  aiatMr  ia  Te^acMtd  bp  Mr. 
.McDonald  as  to  electrical  nLachiucry,  iraiMfortnera,  taelcrt.  fnaoliltad 
wire,  etc- 

\VAYCRO»S,  CA.— The  WaycroM  Klaetrk  Llckt  ft  Power  Coiapaay. 
Waycrou.  tla..  feaa  racoMly  paiiikaitd  a  ttj-bw  AlKa-Ckalnicn  neaeinita 

4f?d  esetter. 

'   \Ikii,           -The   town  is  just   completing   a  nlut:vi;il  and 

walci  -j^eltiu  djtd  Mon  the  entire  cit)  will  be  '.inhte^l  !.>  trji  .  iitctly  griie- 
rated  at  the  city's  plant. 

S VL.V',\.vK\.  (.A. — The  qucation  of  a  intuiicipal  etecttic  light  pLanl 
Oe  tava  h  betaf  diaeaved.    b  i*  aald  that  a  pla«t  caaM  ba  iaaiaUed 
for  afeoiM  tigdoot  aillUl  atoaM  be  adoi|iiaic  for  Ibe  lomff  aaada. 

MARtETTA.  GA.— Th*  Caorgla  Mfr  tt  fMOe  Serrte  Cnatpaap.  Ha. 
rktia,  Ga„  baa  raeently  puithaaed  an  ■>  anl  j6  a  4j<iB.  RaTtiaida  baavy 
duty  CTL-ss  compound  Corliss  engine  from  the  .\llla-ClM)mai*  COBpUUTi 
builders.  Milwaukee- 

FRKEI'URT.  ILL.  The  People's  Telephone  Company  haa  been  granted 
a  franchise  for  the  construction  ol  a  system  in  Klora. 

I  IIIC.\GU,  ILL.— The  Crane  Company  of  CUcaco  has  recently  par. 
chased  a  i«M*er  •(  oiBail  Allli>Chalairra  aiaioi^  nafinc  fean  y}$  to 

•>5  hp. 

JOLIET,  ILI-  The  American  Steel  *  Wire  Compj:  -..  .1  1  .  ■,  ill.,  will 
iiiMall  a  number  of  new  .Mlis-Chalnters,  hp.  direct-curtein  motora,  re- 
ceally  ordered. 

ROCK  ISLAKD,  iLL. — An  agrcenftcnt  h^a  been  reached  bertweca  the 
Coaneil  aad  the  VnioB  Tclepbanc  Can«aity  and  iko  oampany  arilt  bow 
imccod  vrilh  the  cxlaaaion  «(  ita  iiaaa, 

CRAMITK  inr.  ILt.~Tke  KiohKh  I  K  l><-iai<ce  Telepfaone  Com. 

pany  ta  preparing  to  pat  np  •  bttUdlng  nt  (iriintte  City  and  haa  let  Ac 

eontrael.    It  will  be  a  iwet-mory  striKturc  and  will  cost  nbt>ut  iM.ooo. 

t  lllC.Mid  HKUilirS.  ILL— Tbe  .Mordon  1-ri.g  &  Crossing  lompaoy, 
o|  Chicago  llriehi..  Ill  b-.-  re^ntly  purcbatcd  iietiv  cicetfical  equipOMM 
aa  follows:  t  ii,-.       k  i  AT  .  <  .;,]<iief>  type  tenertMr.  oac  ja-ltw  (caerator 

and  one  .ja  kw  ertgitee  t)  t>w  i.\.i^:ier. 

SHELDYVII.I.K.  11.1..- The  stockhohhn  of  llw  WinJvjr  Mutual  Tete- 
phuae  C'ouip«iiy  have  incrtavcd  tlx-  capital  stock  ot  that  CMDipasiy  imai 
Mslao  to  Sfaaoos  tbe  iacreaie  heiaf  netcaaaiy  on  attoaiu  of  ike  coatinacd 
deatand  far  iclgpkoaea  Bhac  tba  Unc 

DUOUOTN.  ILL.— Tbc  OMo  ft  Mjaajiaippi  Tck^lMNi*  Campaay  baa 
taken  o«w  Ike  pinpaitiea  and  fraaebiaea  of  tbe  Daqaatji,  Aana,  Marian  ft 
Cbfbondtlt  tatapbme  aoatpaaJct.  Tbo  new  ciaqiaay  ha»  a  capital  iloek 
of  tiookOoo  and  kaa  ealaklMied  ila  ■eneral  aWaii  tf  Carbaadafe. 

.M'RORA.  ILL.  The  Western  I'l^iled  <;«.  ;in.l  Klectric  (  ,nn|«aiiy,  of 
.\urorn.  Ijl.,  in  keieeting  ihe  new  [.owcr  an.l  electrical  ei|Ui|>tneiit  for 
Jitidillon  to  its  f.tcM-lit  power  ficilltu-s.  rtcintly  |itirvhaM-it  11  tii.j-kw  ste.-lm 
turbine  and  turbine  alternator  from  the  .Vtli.  t  lijilnieis  i  -.'mpaiiy.  Mil 
waukcc.  lliia  itait  is  the  Parsona  horiionial,  multipk  expansion,  parAlleJ 
dim  lype  wilk  «  tpecd  af  jdao  r,fM,  Tbo  inrbine  akemator  !•  •  agoo- 
veh,  t-phoH',  6a-cycl*  naebtoe.  The  itoopletc  onit  wilt  b«  aaed  ia  cam. 
nection  with  the  present  power  hotiae  ei|iii|ia»enl  for  power  aad  ligktiiv 
piir|».vi».    It  is  rxiiecied  that  it  will  b»  rexly  (or  operatimi  early  hi  Jaly. 

KDW.ARI  ISN'I  LI.K,  ILL — The  entire  p--«iil.  ItaiKln.e  jnj  prnperly  ..-1 
llic  tirani:e  t'ity.  \"eniee  it  M.vdts,,n  Klee-tiie  Light  t.impaiiy  li.is  been 
talicD  over  by  the  Melunley  tyndHsate,  omrtatinc  an  elecnic  inicrorban 
lino  tknHMb  IIHBoh  dliea.   Tbe  Tri-Cily  Coaipao^  owag  a  niadn  plant  in 
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Venice  aii<l  fTaiichi»«  fur  LiiM-rjitinK  In  GTSiiit*,  ViflleB  Md  MAilt»on.  as 
mil  m  conUActs  for  ilie  nunkipa]  lighting  of  iJhcK  Mm  citici.  The 
new  nuucrmeni  hu  lakca  chwgc.  The  Iwnaat  «3I  tc  biii4l«ii>  from 
ihr  nuin  McKiiiicy  oAcr  hi  EAwtrdwIV*^  witb  •  Mfmcnttil?*  an  Ok 
Kruund.  Tiir  McKinlcr  L'unifMiy  M^lnd  ihc  UwirdMllle  L<(t«  A  Plwmr 

l^lanl  two  montbi  ago. 

UWENSVILLE.  INU— Th.  it  1.  i<cndfat  TdcfhtM  CbniaBy  el  lUi 

city  u  (o  uutall  a  new  KWitcabaard. 

INDIANA I-OL I >.  INK.  ■  flic  T.  B.  L»>£i«k  Mis.  (..jnifjiiy.  Indian- 
a()olii,  Ind.,  will  irisiau  l«i:ij;v  lUts^UrU  AA'u  Lt-ultitjj  iiiiL^ction  malorfs 
ircrntljr  (lurcbMed. 

CO&HEN,  INI).  lDi{iFovciecnu  to  ike  pUnt  e(  tbe  CenUil  Union  Tdl- 
pfednc  Otmftmf  an  bdag  Saaumi.  The  cmnfMty  mpMI*  <•  ipaad  liboiM 
tsogqo*  on  Um  hml  viKM. 

STOKV  HnX,  Il>Di,-«r.  Vcd.  of  Futiot,  ha*  h«n  Knag  to  iaicnM 
dM  fMpla  af  ttli  plact  In  tht  coanradlaa  at  a  telaplioBa  Una  btra,  hat 

nothing  definite  ha*  been  done. 

.■;<:<  iTT  CKEtK.  INI>.— The  Scott  t  reck  TcIitIioiic  Conirany  will  fe- 
crtvc  bids  for  tb^*  ci'-n'tniction  and  installation  of  a  telephone  plant.  Georffr 
1.  Shuck  is  ivf<  .'-in!  rr  tl&c  company. 

GOSHEN,  INL*. — rians  arc  beinic  di»cu&sed  for  the  buiUiinf  o£  an 
dcctric  railway  liet«ecn  Stiirgiii,  Mich.,  and  Kiiiiger's  l>ahe^  north  of 
ElMuru  C  A.  Frcclami  i>  iolcroMod  io       (irajcci.  il  i*  mM. 

NODUSVIIU;  INI*.— T.  C  MaHfTMU^  MMUgcr  of  tta  lEohona 
XlHwar  &  Ulhl  Ceaipuiy.  hai  nofcbiltil  tbi  dtetrle  light  and  ie«  rb>a< 

at  KoUttrlUe  and  uriianiied  a  na«  CMafOajr  which  nill  build  a  IKW 
power  pbnt  and  change  the  distribiitian  ayttcai  from  ij,t  cycle,  sinjtle 
;iha*r  l«  6(1  cycle,  two  pha<>e.  The  ne*  compniiv  5*  "^i*  Niiblcfcviilc  i.igln, 
Hiut  &  r.mir  Oiiiii>a»y.    The  ctf  r  il  i-  5   m  1  ikc  bord  lasue  «i|l 

he  l7S»a«(h  'flic  oftcvtn  are  T.  C.  McKrynulds,  of  Kulcoaia,  preaidcnt 
■aid  BiaBifEr;  Frnik  Halliiliy,  of  ladjaaapolut  tcctalaiy  aat  fCHiRnr. 
Tb«  dlNciara  afc  Jabn  H.  HoilMigr,  Atax.  HalH^,  Fnnk  IbillMnr  and 
Omr  Hcndaiaaa,  all  of  ladlaaipalib 

MUSKOGEE,  Z.  T^EnglacaN  an  BaMnf  iba  Mrtwjpa  for  tba  new 
mMtj  Kat  «bkh  i*  jwoJccMd  hy  the  Ifaabagae  Slaalxie  Traeiiaa  Cmo- 
fanjr  hctwecii  Ttmkofcc  anl  Fott  Gitfoa. 

M.\RLO\V.  I.  T. — Uids  will  he  received  until  March  21  hy  the  Mayor  lor 
furnishing  material  needed  in  the  confttruction  of  a  water  and  tight  t-yi 
trni  f'lr  the  to*'n.  There  will  Ik-  rc*l"irrd  hdlers,  IiWMtps,  engine,  iiltrr- 
Ttaling-ctlrrent  getictHlor,  switchbf'srd,  caat'irc>n  piix.  standpipe.  valrcB  am) 
ilydrutta.  iipcci&catMaa  aay  be  bad  by  addreviinR  the  O'Neil  Engineer 
iflf  C^apaagr.  I>|1|««^  ^tH, 

raitUPS,  1.  T.— Tbe  B.  A.  Eleetrje  A  Tel.  Mfg.  Company,  of  Kanaa 
f'ity,  has  recently  putchaseil  for  the  Coniumcrs  Ice  Companit,  of  Phil*i|Mi. 
I.  T.,  n  lot  of  eqiiipTiK'iit  lor  an  electric  light  plant  wttJch  will  ci»ti-<i^t 
of  the  fitHowing:  (.)tie  ,\llib.<.halmerH,  l8xjo-in.  Ucliancc  engine.  bellr<l 
to  a  tjto  kw,  iioi>  t4ili.  tio  cycle  .Mils  Chalmers  generator  and  a  n  kw  ex 
Citcr.  rheostath,  rlc.  The  iie«  i>ulht  cxi^ected  to  he  ready  for  opcr.ili«tti 
cjriy  in  May, 

ll.VKTI.F.l^MI.LF.,  1.  T.— Tht  iJartlaviUc  EUxtfk  Light  ft  tower  Coin- 
pany,  Binktvjlle,  L  baa  emattr  inirrliiiril  aMWaail  gaww  beaac 
eqaipoMnl.  couialRig  of  a  14  mi  a4*4»ln.  Fraarr  t  Chabnco  landcni 

OMVKiund  Corii'9  eitgia*.  a  soe-liw  ditecKurccnl  generatoe,  ■  <o-Vw 
Allia  Chalmers  mutor  gmeralor  act  and  a  a.4-ltw  belted  eaeJtrr.  Tlie 
new  outfit  will  h«  used  in  conjunction  with  the  present  installation  to 
carry  the  incrrjit<-d  power  niid  lighting  load. 

.Nil  LN.Wno.XH,  The  Shenandoah  electric  lighting  plant  ia  it?  be 

rcttuili   ind  rnUtgrd  ai  an  estimated  cotit  of  $.:5,o«a. 

rMiKrKNiiKN't  K.  i  \  — ihr  teirphniie  ctMapaay  ia  aMking  uraaaoatDM 

t'l  place  iti  wire  uiidergri^trrd  in  the  baaaMM  ^rfl^^  Of  Ifag  City  tuA  Wfl] 

emtivl  its  *>41ein  ihrouglioui  the  city. 

Sliil'\  I  11  >  .  !.\  — Ilu-  Si. .11*  Oty  TiactiMi  Coinpkiny  will  ad<l  »  new 
,V:||..  I  li:ilni<  r«  hi  jvy  druy.  cr<'^*  c.^mi^otind  Corliss  engine,  jo  and  56x6'  - 
in..  lo  itft  p7c!»vrit  Jiowir  houi«  i<|ui|iniert. 

t  »  liAR  kAl'lll.>.  lA  — The  T  M  .-Miiclair  t^  oinpany.  of  Cedar  Bipirti.. 
In.,  a  rixctit  pMichnjer  i.i  n  n-i-nilirr  iiutt'.T*,  types  "B"  and  **H,' 
ranging  trom  5  to  30  hp  and  futiiishi-d  by  the  ■Mli*C'halmers  CompTny. 
.Mtiviaukce. 

CL.W  tK.NlKK.  K.^N.— The  eitutr^M  are  in  fawr  of  e?t;iblishing  :i 
nnmttsiial  ciccific  light  plant. 

N't  •iliKSIIA.  KAN.— Tht  kcal  trl«vlion«  avfitnt  la  mM  Ii>  have  b<«n 
pitr^hji  .l  by  C       Lceda.  who  wifl  laaka  a  aaaiher  «t  inummeannla  in 

tlic  111  rs. 

ildl  |i>.\,  K.\N'.— An  c]ecti<in  will  l«e  'icM  Miirch  .■<)  Ii>  kxc  vn  i~.-r.init 
t7i,«M  homli  lot  wairr  wnrfca  aiMl  ga  clKtcic  liglii  plant.  Iturn*  It  Mc- 
Uarnicd,  Kaaau  City.  iU.,  ate  the  tngincm. 

S'K.(H<K>iI-\,  K  \S'  I  lie  [liiftir.  oh..  .Ill  a.kt'iK  d.-r  fr^nidiiw  i.> 
^.piT.ile  ft',  elitlric  i3il»iiy  -ni  the  »lri.*'<  *'i  Ne.nUsha  ^rt  S  \\  llrcw.icr. 
(..  N.  L>i<.l>.i>  .>».!  .M.i|ur  Masscy,  ail  uf  Cbaitute,  and  a  Mr.  Mctch,  a 
civil  engirr.  r   ft. .111   Ivaiuaa  lity.    Lalcr  the  line  will  also  bo  e>teade4 

to   Ifj^rt^n^lrm- '  . 

ItiiUI.INii  r.lthl-N.  KV  -         II.  me  Telephone  CoiH|anr  ta  io  ea- 

1it.li-li    an   ructiinge    at    ku.-.rLs  illc. 

Ill  I  KR^ON.   KV     .\  n  III  her  -.1  .Ir..:-   I'.T  riirhl  "f  I'ay  hivr  |,r  1, 
bled  bc'e  (<ir  liic  LouuviUc  h  Noflhern  Tr»ctii>n  it  LJgbimg  C<HD|»iiy. 


ALWORLD.  V«.  XLVn,  K<i.  tA 

rADUCAU.  KV  The  Board  of  .\ldcroien  have  voted  to  award  to  lb« 

Mratl  ear  eaiapaiiir  a  «aamct  ie  tarailb  ts  MM«t  laiw»  4ariaff  tbe  preo' 
«at  i^ear.   The  tHjr  will  teniA  tbe  raaaiadar  of  Ibj  UglMf. 

LOl'ISVII.I.E,  KY.— 'The  Looignllc  Lighting  Company  ntimstcf  the 
con  of  layicg  it*  wires  tuukigtoand.  In  aeconUnce  with  the  ordinance 
now  under  considrraiiaOi  at  ahout  tjitkaao,  aad  il  if  pcobahlc  that  the 
iital  cost  to  all  eleotik  anl  lehfbaaa  aaa^aniei  ailll  be  in  the  aeWibof- 

hood  of  $1  ,o.>n.n<>a, 

LOL'I^  ^  IL!  )..  K't  .  .'Ixteiuions  and  improvement*  aggregittiig  more 
than  ^Soo.ofKi  were  decided  upon  at  the  aniiuaJ  meeting  of  tbe  Limi*vtUe 
RaMwar  Company,  held  a  few  days  ago.  Tbe  tallowinc  aiiean  urate 
(kcMdi  T.  }.  Minary,  preiidcst  and  geocr^  managert  Aha.  P.  Unaaphtcy. 
vieepteiideBt  aaA  gciMnl  eaaawl:  Saiaad  C.  Bayle»  aeeiaiaiy  aod  mar 
tn*r. 

NEW  ORI.F.AN.«.  I.A.— Bids  will  be  rceeWed  until  March  ji  hy  M.  r- 
decai  T.  Kndicott,  Chief  Bureau  Yards  and  Uock*.  Navy  Dr|>arlment.  Wash- 
ington. r»  V ,  for  constructing  a  power  bouse  and  chimney  at  the  r^^vat 
sl-ili  II.  N'.-  .  ' 'rleans,  ai.  [le-r  specification  No.  mBj.   Esiinialetl  c...!.  ^,  .  i"3. 

BATON  ROl'f:i".  I.  .\n  cxtenaion  and  a  rel>iiild<i>g  of  Uie  whole 
plant  and  sevet.il  In...  .  of  the  Baton  H^Mige  F.k-ctric  &  tias  C\>fnpany 
will  be  made  if  tbe  City  Council  will  grant  the  company  the  privilege  of 

ealeadini  ka  Hnea  aver  a  ■iirnbar  af  Ibo  etracla  «r  tbe  diy.  Tbe  itM  ia 
for  Ibe  leatseaiiBtiaB  «r  the  prcaeat  alrett  laihray  caMpaav.  beaM  bf 
Jaba  D.  Ffabar,  ai  gwiridit. 

DEXTER.  ME^A  coamiiico  baa  beca  agpoinled  i»  iantiliiale  ifee 
ieaaiUlky  «(  eoMblUita(  a  mnaielyal  Hgbdag  plant,  before  deciding  upoa 
dM  offer  of  the  SebaaUeatik  Pawtr  ft  Ugbting  Ompany. 

BRU.VSWICK.  ME.— CbangN  have  been  made  in  the  directorate  of 
the  Lewistim.  Hroniwlck  &  Math  Stteit  Railway  Company,  due  to  the 
recent  purchase  of  n  cfTntrolling  interest  in  the  company  hy  rcnnsylvania 
caplla:i41»  reprc.Liiit  .i  S.   John   K.  Graham. 

.STOCKTON  SPRlXt.S.  MK.— The  railroad  totnixny  ba*  decided  to 
e*taliti«ti  a:i  electric  light  plant  for  illinainating  the  pieK^  4edlfc  JlHla 
and  ttatioiu  bclMtging  to  the  >y»ieei  in  ibia  locelily.  The  BBe  w9l  'WUlt 
fioBi  Cape  Jelliaon  pier  in  SteckMn  to  Macfc**  fiotat  ill  Sciniwtt.  Sigbly- 
tare  are  tamp*  win  he  inataHed  aad  belticen  OoM  IneandeaMiit  lanp*  wW 
be  placed. 

BRIPGTOX*  Mr.  •  Mafctacliuteits  cipitaliKls  have  hecnme  inlrre?ted  in 
the  i*rniwi.^iti>iti  to  b;iild  an  e!<iiii  ."ilmay  Iroiii  Harrison  to  South  Wind- 
halD.  and  It  i»  beliexed  that  ■  i.  [r  i:i'  -.:^l  road  will  be  h.iilt  within  a  year. 
The  charter  gruaced  to  the  Westhronk.  Windham  &  Napk-n  Railroad  Com- 
pany <««r«d  a  route  through  WfRdhaw,  Kaplea.  Bridgton  aad  Haniaoei. 
The  centpany  aold  ant  to  lha  nantanl  Kallfoad  Company  after  the  line 
fraai  WcMbredc  to  Soulb  Windbn  waa  baiil. 

LAUSEU  Ma— The  Lantat  Iiapnaveaicnt  AmtoMlm  hag  Mded  %o 
pttiifam  Ibe  Mayer  aad  Cottacil  la  cflabUah  an  ekMria  Ui^  phM  att 
Patment  Iliaar.  . 

LEOUIN'STEB.  MABS.— The  Uaaiianer  Eleelric  Ught  *  Power  Com- 
pany i*  rcaetllng  itf  potea  aad  Ibaiwagbly  tmrhauling  ita  dccttic  line*. 

Mtnni.ERnsa  mass.— Tbe  naanidpal  elcettic  tight  plant  w)U  proh- 
.it.  )  Ih'  ciihitgrd  tbarily  ia  order  Io  pnwida  day  aerrtee  far  llflbtlas  and 

[.'.iwrr  purposei. 

WINCMESTKR.  M.\S>;.— The  town  i,  discussing  the  adusaUality  of 
e%tah[i<hing  a  municipal  eln-rrie  light  pl.nit,  tireat  diAKati^faction  is  ex- 
pn-SMcd  nilh  the  service  of  the  present  company. 

Rr..MiIN'li,  M.\$£. — Step*  arc  bring  taken  to  establish  a  iluard  of  i*ub 
lie  Workn  wbicb  wIN  b*«e  adiaiaiMraiive  jurisdiction  over  the  Binniclp 
light  plant  aad  Ibe  waler  werfct.  It  be*  also  been  proptited  to  operala  tka 
pwaipint  plant  (r«m  the  electric  light  ptaai.  whkb  will  ntwaftate  a 
potaer  line  between  the  mo  planta,  dcctiie  aiolan.  tnmaforaHn  lod  two 
new  puiBpa  to  he  operated  h)  eleetril^ily. 

SAI;LT  STE.  MAKIK.  MU  ll.— Aj>  elccthm  will  be  hel4  to  vale  on  ih: 
ci-.i'MructH.n  of  an  eU.'tric  tiglit  plam. 

lihlJ.AIKK.  Ml).  II  — llrnry  Rlchal^li.  of  [Ullniie.  Mich  ,  will  ini^t,i:> 
a  j;c  kw  .-\lIii-Chalmers  g«ncr.i|(tr,  a  Ji-Uw  gciiei.^lor  and  a  niiiiihei  of 
i«l-hlled.   water-cooled  transformers  recently  purchased. 

DETROIT,  MICH.— An  eflon  U  bring  ptade  to  <ibtain  a  charter  for  a 
subway  and  ayatem  of  connecting  surface  lines  in  lietrott,  to  compete  wi|b 
lb«  Detroit  United  Kail  way.  Mayor  Codd  and  Frank  C  Andrcwa  are  tbe 
local  geoaieieti  aad  Ptcadtrgatk  &  Rawaoa,  of  X«w  York,  are  taid  to  be 
(hianelac  Ik 

MT.  MORRIi^.  .MICH.— The  sui>erviv.irs  of  Cvutn  townthip  hvre 
granted  to  the  tiitroit.  Mint  River  &  Saginaw  Valley  Railway  Campeilir 
a  riglit  of  wnv  through  th.ii  township  for  an  doctric  raihray  to  connect 
littr.'il  au'l  .S.itftiinn. 

Si',  t  I.AIR,  Mil  II  The  St.  Clair  nUlefnien  who  caused  a  deadlock 
in  the  t  .>iic.cil  U>J  srirli  witU*  hy  oltjivtilig  to  the  t*ity  i-lilerlttg  into  a 
contrnct  t.  pLirchase  cUctTSC  p.^wer  for  the  ot.t'Tjl i...n  ..f  the  water  works, 
have  U-i-n  T',ii..;Iy  voted  down,  tbe  Mayor  casting  the  iKct-ling  ballot. 

K.XL.'k.M.VZi.H.),  MICh. — Mayof  Waller  II.  laylor  bai  drafted  a  ieiita< 
live  Iraocbiae  far  a  hwp  Iom,  Io  be  taed  hy  all  rotdt.  While  Ibe  (faacMee 
provide*  that  ii  he  haiti  by  privale  eapiial.  ibctc  ia  a  clauae  ibat  ibe  nni« 
■idpality  can  bap  Ike  pMperty  at  tile  expiration  of  the  franchiae, 

BOYXE  crrv,  VICK— Tb*  Hoyne  City  Electric  Ught  Cowipany  bia 

just  cl'--v.1  a  -ilinr  wherchy  il  Hrciirt-"  three  a<rt>  ..f  laiul  MI.^llg  iJie  riyer 
front.  The  i'.iTii..niy  will  htgtn  ihe  trcclion  of  a  new  iKtwer  plant  early 
ia  ApriL    Prominent  (Jiamt  Ka|isi|»  cgpitalMa  are  behind  tbe  catcrpiiae. 
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MC  RAPIDS,  MICH.— Thr  |U«nt  ol  ihc  W.  E.  Uonicy  Elccitk  Ucli> 
a  Touvr  Cutnpany  hiu  btt-n  iiM  oat  «l  caimniiiiin  far  u  inMoiie  liacik 
of  time  by  the  unnhini;  out  of  die  csnpiliy**  dm  *t  Ml  Thm 

rixiirr-ct  fr^r  the  romnKrciil  incnn.lrKTnt  liKhliint  hai  been  turned  OVCT  l» 

Jcn<:.     K  '.rem. 

ni-lER   KIVKK.  MIN.V.— The  Ma^  TdeplMme  CwaiMar  kM  t(M 

Rr*n>r<l     .  (rinchiw  (»r  ■  !«(■]  eo^i^  md  «IH  ffMOtd  t«  laMaH  a 

IrlfiihoM   sy«lntt  licrc. 

CKCK)KSTO\.  MINN.— Senator  \  1)  -r.,,:,,  ,.  ,i;i,rL^r.|  ,-,  the 
ilcvcl»p»iri'.t   of   uiitcr  |>o»rr   on   KcU  an  I    Kfi  Kivrrs.  I'lobably 

fjou.ooo  will  h«-  riprnilnl   tor  thii  purpci. 

MINNEAPOLIS,  MINN.— UiciiKT  decttir  Hght  and  ouwer  tot  Miti- 
nopoli*  ■•  rraailMd  1b  the  amMncemiat  UmI  •  putt  el  «■!«»  ciflttt- 
win  Miwfid  »j,wMwga»  in  dcfdoplat  ik*  Elk  Rwcr  t>ra|iati«  ot  tbe 
Mlnnrwu  Powrr  4  Trollry  Cinnpany  ini!  will  nprrair  ia  MilllMtpolli 
in  coinpetilioft  witli  the  Minneapoliii  Gcnerat  F-!fcif<  C(m»punjr.  nflder  the 
ordinance  of  the  former  cotnpBTiy  ^..tssn!  ili^  r-tr  f'tincil  15  months 
•gn-     t-'niler  the  temtt  <>(  Ihe  I-:,-;,  lnv   -.li.   ,  ,  v    alII   in'ii.^li  electric 

Ikthla  to  the  caty  at  9s^>&o  per  lamp,  as  compared  with  the  prr4eii4  price 
at  Im  ^  hap;  a  tod  iciUc  «f  li|lMiiic  rM«*  i»  eflmd  ta  aannnifn 
rofllBf  lT«ai  i»  centi  per  ta4«ar  M  eaattiBcn  tvlmee  aamal  biU  I* 
llCMi  or  lesa;  li>  5  cent*  per  kw-hoar  <m  coatracti  amounting  to  $jyi>o  a 
year;  a  power  fccale  *•(  5  cents  per  kw-hour  on  $iiki  cMltracts  ranjies  to 
J  cents  («-r  kw-hour  in  excess  of  $(.">  a  yrar;  all  rates  are  subject  to 
«rvi«lMn  after  ten  ye>r«  at  r»eh  fivcyrir  period;  the  city  is  ti>  have  llir 
right  of  purchase  «ftcr  ten  years  of  all  Uie  properly  v(  the  cumpany  its 
the  citrt  and  ika  plant  -m  ba  awnptelcd  and  la  apmtloB  Ir  Kmnkcr 
I.  JW-  Ttc  detrdDiiaieBl  will  call  <«r  flit  crwiiMi  of  a  jC'feet  dim 
across  the  river,  private  rluhl  of  way  for  the  transmisiinn  Mni-  from  the 
power,  plant  tw  tlir  city  must  be  secured,  auit  llit-  lt<si  i- 1  rk  co11si^t 
of  the  rot:»trt3ctiim  of  sub-station)^,  p«ile  linn  ami  conduits.  An  initial 
drvcUpnient  of  ,zo,oo<i  to  ,^5,1. no  bp  i<«  pl;iniied. 

NA'iCHEZ.  MISS,— The  Uoani  of  Mayor  and  Akfemien  has  decided  lo 
■Million  dw  Lcflirtalare  for  ptnniatiaD  t»  lanie  |fs,a««  banda  (or  an 
eleeirk  light  md  power  plant. 

lACKSONi  HISS.— The  adkialf  of  Ih*  Cumberland  Trlephour  Cmv.|>ar>y 
innoaaaa  Oat  thejr  »f«  (oiag  t»  hmlM  a  Ihte  akra*  the  liHhi  of  way  <>f 
the  GuU  and  Ship  Ulaad  Hallfatd.  samh  {aoa  Jackfop,  rad  thai  Ifecy  ai« 
mw  MvdrhiK  Ika  vitki  i»  tMUtiwt 

UVIXOSTON.  MONT^^Jakn  I.  Briglii  ha.  ffiitkiped  «h«  CatMcll 
for  a  ttancklM  lac  m  akdrie  liski  plant. 

BUTTE.  MONT.— Tha  Uaniau  Independcnl  TahphMW  QMafanjp  haa 
IMlliJaatd  tat  >  (rancbnc  •»  «at«hUah  a  lacal  ascfeaiipa, 

HKLENA,  MOMT.— Th*  HiMa  TckvlMMa  ft  Tale«nph  Onnpanir,  aif 
Piortlaad,  Ok..  I*  aathinii  a  rranc^lK  tn  eilaWiih  ila  ^tttm  kei«. 

IIAOISON,  HO.^The  MmMbI  Tclcpkaat  CMnpany  ia  prtpHtag  lo 
huild  a  ccntial  cxcbani*  alka  in  thb  city. 

CARKOLLTON.  IIO.— Hie  Bell  Telep-hnne  Company  ia  nMlting  aniflcr- 
flXBl*  In  place  underipvtiiHl  ■(«  wire*  in  lb<'  criiir,i1  portion  ot  the  town, 

CLINTON.  \My, — The  cilirens  have  voted  to  issue  9ioi>,ooo  bond*  tor 
matrr  works  and  an  ctecrric  li&hl  pl.int.  Kngiiit-ers,  lUiir  &  ,Mcl^iiMU'lt, 
of  Kansas  City. 

FAVtTi'K,  Mf.t,  .\  nc»r  company  haa  been  organircd,  with  a  cipltal 
of  tia<i.aaa.  for  the  pwitoic  of  coBMlldMinf  tll«  indaiiandMI  laMphoM 
ayatem*  in  C<ni*r  Coonty. 

SKIi.M.IA.  MO.— The  llell  1 .  I.  I  i  ( ompany  is  perfecting  pUtn.  tu 
establish  a  new  plant  here  on.l  wiii  tti*l.*ll  a  swilcbbiiard  of  nuich  arcjlrr 
rap«rity  than  the  present  onr, 

ASIILANli.  NEU.— The  Ashland  Mill  i  Klectrtc  Ugbt  Cootpiuiy  haa 
decided  to  rebuild  us  dnni  on  VN'ahoo  Creek,  and  rcatotlal  itl  mill  race 
atHl  water  gates.    1'^,  K.  White,  Kenerul  manuger. 

LA.S  VF.G-A.'^,  NKV.  The  capacilv  .1  tt  ,  .  (  ,  Ii.  plant  it  be.nd 
tncreasexl  to  provide  for  adtbitrrfiiit  ]igli!$  Ala«,b         itnug  uottftlled. 

YtlKINUTON,  NEV  — The  interests  of  T.  B.  (iamhle.  <;.  J.  !"ee.  W.  N. 
Harris  and  Thonias  Harris  in  the  Walki-r  River  F.Uctrie  ('onit«any  that  is 
1*1  erect  a  large  power  plant  on  the  Walker  River  .ind  build  an  electric 
liiH:  from  Wahuaka  to  Uodie,  OiL,  have  hccjt  takesi  over  by  Mr.  renclicr, 
of  San  J«i*,  Cal..  arhp  wiM  arrive  htn  iohi  ta  loak  after  the  pialfaninarr 
work  and  the  eanMnwiiDn  inf  the  tiuoiin,  phnL  The  eonipanf  haa  already 
Pt^nitnd  valaiahir  power  liM  an  Ika  rhar. 

TKEMTON.  N.  ;.-  Krcame  of  the  redaction  in  Ibe  bid  of  the  Public 
Service  Corporation  for  the  li«hlinv  of  the  city,  Si  new  are  hMDpi  will 
ka  adiled  lo  the  number  now  tti  n^e  in  the  city.  The  new  cdirtcaol  Millcs 
a  price  o(       per  bap.  against  Uw  fanner  price  of  w. 

EAST  ORANGE.  M.  J.- The  Council  hai  piaaed  an  ordnaaer  aalkar- 

ixing  the  Ordinance  and  Street  Lighting  Committees  lo  engage  an 
engineer  to  investigate  and  rep«.rt  on  the  feasibility  of  installing  a  plane 
for  the  cremaliim  of  ■artMK''>  "'"l  >v  furni^h  electric  light*  for  the  itrecta. 

BUFFALO.  N.  Y.— An  item  of  <>:<>•<><>«  ^"  been  added  M  lha  bndgM, 
H  ha  uaad  in  Ike  citabHtluicnt  ot  a  uunidpal  eleeiria  light  pliuit. 

WEST  rOINT,  N.  v.— »di  wRl  ba  rMef««d  iiMH  Mardi  t?  by  the 
{Jntiteniaiicr  at  Wait  Pabil  ier  mtMing  a  povtr  houta.  eaoeptfng  the 
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GLE.NS  K.XLLS,  N.  Y.— Hudsun  Kivce  Electric  t'ower  Compan)  baa  been 
netiBad  lo  he  ■■  tendnieaa  on  Siiinilwi  1  to  dailiee  ckcirla  pamr  iar 
the  dpcraiioii  of  the  W«M  Shtfc  Baflwi^  between  Vlica  and  Syraeuae. 

VtATTSBUBGi  N.  V,— The  Knickerbocker  Putp  C  I'atK-r  Companp, 
of  FlatlabaiK  N.  Y.,  wDI  Inatall  four  -tf-^  AlUt^Chalners  waterwlM«l 
type  gnierslor«  and  a  7s  kw  belted  tlieiKr.  fccently  p-.irchased.  The  new 
outfit  will  be  used  lor  the  elcctn6catlM  n(  Nw  present  mill  at  PlMtlklMS. 

t'TIC.\.  N.  V,--Latcn»ive  improvements  are  e<.-ntctnpl.ited  in  this  sec- 
tion by  the  Rell  telephone  interests,  aisd  at  a  rci:,. i  t  Fneeting  an  api>ropria- 
tion  of  yi,ooi>.f.oo  wM  voted  for  Ute  purpose.    Most  of  this  will  be  ess* 

pcnded  in  the  large  ttwiMy  optnicd  kr  Ik*  CiMnl  Naw  Yark  and  Eok 

pire  Stale  C«ntfHmiea. 

tmCA.  S.  y.— Aiwikaitan  haa  beta  aiadt  m  iha  State  Ca*  CMni^ 
tian  by  the  Uticn  Rieetric  Canipnny  for  pemiaien  to  incretue  the  anannl 

of  its  capital  stock  from  $i,o&o.non  to  $j,5oo,oo.5,  of  which  amount  t,t4J.- 
000  wilt  be  ufced  to  p:iy  ttoatiog  indebledness  and  provide  as  fur  as  pi>SMthle 
for  the  construction  of  transmission  linc^t  aiifl  tb*-  r-'T'^^u.c  of  rights  of 
way.  It  is  proposed  bj  the  comiKiny  to  extend  r.i  ir;*.-  Irotn  Trenton  to 
Hosiie,  from  I'l.tn  to  Kome  an^l  fr^ini  I'tica  10  Traziiiton,  llion.  Mohawk, 
HerkiilHT  and  l.itllr  |-alU, 

ROMF.,  N,  V,  The  Hudson  Kjvcr  Electric  Tower  Company  haa  closed  a 
eoniraet  wiOi  ika  Uliea  4  Mokawk  Valley  Railway  Cempanp  to  attp^ly  ike 
power  for  tile  ehcirie  aerricr  between  UlSet  and  Syraeaie  and  tk<  power 

company's  architects  and  electricians  are  at  work  preparing  tilans  for  tbe 
enlar^onrnt  of  liie  I'lici  jilnnt  to  accommodate  the  machinery,  which  will 
fufiai»h  the  ltlCTca^e^l  itcmind  fw  n«wrr.  The  electric  coin(giny  will  more 
Ibali  double  the  caiocily  of  the  preaent  building  on  Ilic  lists  and  will  in- 
stall larger  and  modern  macbinery.  It  will  al.«>  build  one  or  iM»re  sub- 
statioitt  between  Utiaa  and  Syricute  for  the  tranmniaaiBn  «f  power. 

niARIXlTTE.  N.  C — V.  B,  Speir,  superintendent  of  tlie  Southern 
Kell  Telephone  4  onip.-iity,  aiiiuiMt.ces  that  bit  cclffip,sny  haa  ac>iuircd  by 
purcha?.!*  the  telephone  exchange  at  Sl;net*ille,  K.  1.  There  are  more 
than  .too  line*  at  Sutcsvillc,  That  city  wrill  be  connected  with  Charlotte  by 
u  :oiig-dis(aiice  liiu-  and  a  toll  line  to  Salishstry  wrll  soon  be  completed. 

W'.ASlllirRN,  N.  I>. — .Vugust  E.  Johnstni  ha*  Inrn  ifiAntcd  a  franchise 
for  vxtrihtiuclirig  trleiihonc  lines  in  Cooiirich. 

A\.\M<lOSK,  N.  1>.  .\  petition  has  been  tiled  for  a  franchise  to 
estahltsli  rural  telephone  line-,  in  tin*  vicirnty,  • 

SLlSifDALE,  K.  O.— Mayor  lucihy  and  olhcta  arc  reported  l«  ha«« 
famed  «  atack  enaipany  i»  caaamM  bh  degiria  li|ht  plant 

KKWARK,  OMtO.— Tbe  Newark  Light  *  Plawar  Company  bos  decided 
10  tiawMiBil  a  new  power  plant.  10  eaat  about  |iao,oeo. 

NILF-S.  UIIIO.  -IKda  will  he  rcedvetl  uailt  MaiCk  tl  by  B.  L.  Lagan, 
City  Auditor,  for  $ia/MO  kamb  far  inrptoiiug  and  e(nindag  the  mtaklpa] 

clectTK-  light  plant. 

MASIl.LON.  OHIO. — The  Bourd  ol  I'uMic  i^crvicc  li»s  rejecteil  the 
hl<l»  ri-ertiily  submitted  by  rival  lighting  plaoii  In  ihia  cily  and  ba*  adver- 
tised fur  new  biiU  to  h«  apcnrd  March  li-  The  rgjeclkHi  waa  on  neeanat 

of  some  irregularity, 

,\I.I.1AN(  F..  OHIO  — S.  K.  Hiynes.  right  of  way  agent  for  the  pTOtwsrd 
Sandy  Valley  Traction  Company,  states  that  90  p*r  cmt.  of  tbe  rcguired 
right  cf  way  has  been  •exiirrtl. 

Vol'XnSTrnvN*.  oTiio  ^  The  Penngylvania  k  Uaboning  Valley  Rail- 
way t  -HI  M'.;.  I-  rt|  i.i'.d  ^.  he  conaideriug  the  hidldiiig  of  n  new  rowte 

from  V*ruiijid;wA li  si.'  .\t>*  Lrtstlc. 

COI.l'MIU'S.  OHIO.— The  State  Finance  Committee  <if  the  Legisla- 
ture has  reci>niinriided  the  passage  a  bill  appropriating  Sjs.ooo  for  the 
construction  of  u  mnniCHial  etecl'K;  light  plant. 

AVONDALE.  OHIO— Architects  Tietig  fc  Uc.  Commercial  Tribune 
JlnildinK.  Cir..  -tl,  ;tr.  l  icparing  plans  for  a  power  plant  and  stctun 
laundry  fur  the  Jewish  Hospital  at  .Avondale,  to  cost  about  $40,000. 

DALTON,  OHIO. — Citizens  of  this  iitacc  ate  endeav-orii'i?  to  induce 
the  Canton  tk  .\kron  Railway  Company  to  extend  its  BrookBcld  branch 
line  to  DaJton  and  Ihry  offer  concessions  in  the  way  of  right  of  way. 

AKRON,  OHIO.— Thoir:H  I  n.-ld..  i  1  r  r,f  it;,-  r',-,t-!,ri'1,  Akron 
ifc  Massillon  Railway,  sayi  I  .."i-ini' f  tl  ,11  r:.r;r<  i"- -it^  i  :  -'.rKii^cmg 

the  line  l»*-lwrrei  Akfi^n  iui;l  ,M,,s.i^ii.k.i*  ii:ul  lii;.'.       'a.U  tic  IiujU  tb.^  year. 

CHI:  I  II  I  nil  .  OHK-)  — 'J.  .Mcwr,  general  manager  of  Ihc  i  h.lli- 
cutbe  Street  Railway  &  Electric  Ligbl  Cutapauy.  Mttie*  Itaat  the  company 
ia  planning  lo  lonail  a  nevi  engine  and  genemMr.  He  ia  imealigMfag 
Tariout  mahce  before  placing  contracts. 

rl.r.VF.LAND,  OHIO.- The  .  i-i  u  on  of  a  ifr-mde  line  from  San. 
dusky  lo  Clyik,  thus  cunnectiog  two  division*  of  tbe  Lake  ;jbot«  Eleoric 
Railway,  baa  bacn  dcfinitHr  decided  apan  ky  that  coapany.  The 
branch  wHl  enat  appiniaiuinlely  gaoo.ooou 

FRCMONT,  OBIO.— Tha  pri>inuiers  of  ibe  Sanduaky,  Premanl  It  TMa 
ElectrlE  Railwny  Aim  to  have  arranged  for  the  fiaancbig  of  Ihc  read 
between  FreaionI  and  TMh».  and  it  la  nitrd  that  arraagcPKiMs  kave  keen 
aiida  ta  aiart  ceaMradiaa  woffc  in  Ow  aprlag. 

MeCOMHELSVILLB,  Qnia'~The  TUnddphia-Sagnc  Telepbene  Com- 
puny  h  eoMiriKllag  t  Una  (ram  FartofeNIa  to  tbb  city  ky  way  «t  Tita- 
dalpiklk  Wken  eampleud  (t  wfll  add  ever  a  kaadied  idaghoMe  lo  ika 
Xorgpn  Caanty  ayaieni.  tl  will  be  a  nictallie  circuit. 
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CLEVELAND,  OHlO^TIi*  Orv<i»nii  Conttraetlos  Cunpany  hM  |ir«e- 

tlcAtljr  completed  Burveyi  for  the  line  ffi-n  >%-ttne*1-^T» «  1^  Ettl  Llver* 
pool,  newl^  all  o{  Ikc  tight  of  way  h i<  li  ^-i,  .cli'l  I  I  it  I*  tttlol 
that  coftiUMclion  «mk  will  be  »UrtH  u:  '.'t<   vety  m-at  lutuae. 

KASr  LIVERIW)!..  OUrn  -  1 1  i  >i.,o  Vullcy  Trjiction  Company, 
■lucb  ptofaa  to  kuiltl  an  clfcirk  riilway  (torn  VkBpini,  to  Sottli'a 
Wtttr,  Pi.,  hi*  bccm  iBceTiionicd  madtt  feamt^hmlM  Hmt  S.  !>  Tmw. 
C.  &  UhcbcD,  J.  L.  Foncf ,  W.  B.  CatMii  »mAA.W.  $lw«na. 

CLCVBLANP,  OBtO.-.'ThB  4t»l  tor  ik*  fiMfeatc  •<  d«  D«<Mil,  Man- 
rM  A  ToMo  Sb»n  Lta*  Ac  DMrolt  UniMd  Knhmr  «U  ^  CMH«» 
nuteil  aiUiin  a  (rw  difl-  I*  At  my  MM  flitlH*  thirWVll  Oia  wBl  be 
oiirfiiril  from  Clmlud  M  Dctt«it  by  Wf  tt  At  Lake  ShoN  CIcclric 
an<l  ihe-  Shnri  Line. 

IIAMII.TOX.  OHIO-  Tl;«  Moslrr  Sifc  Company,  o(  lUnnImn,  O..  ha» 
Tccciilly  jiwff h.i»i-,i  more  Allic  Cbaltncrt  type  *'K,"  direct-currrnl  muloi* 
for   iiiMallsliun   m  Hamilton   plant.     The  orw  cnittit   lately  ordered 

cor^iiti  of  einhteen  »  hp  and  leo  6  h[i  motor*,  one  lyli  multiple  voltage 
baUncing  ux  and  t  smldiboard  oqutjiment  for  »anie. 

PAINESVILLE.  OHIO. — titiien!  of  Palnesville  arc  nuleavorinc  to  in' 
4Me  R.  C  Burnt,  of  Jcffman,  wbo  ptopoaa  to  build  m  dccttie  iMmtr 
fwmm  Jtttum  10  CInfiian,  to  tiuiUI  to  rainwille  iiuteaii  of  M  dM  aUwr 
place.  It  i<i  clalmrd  tfaut  l'aiilr>x tllr  would  «1^e  a  more  direct  fWtbt  tO 
Cleveland  and  that  the  territory  wmild  be  better. 

r.MTJXG.  OIITf"      .\n  elmior   «il!   I»    li'M   ^f  .ni'  f.>r  the  nur- 

pose  <tf  <lecidin^  t-ic  rjui^tion  of  iasuirii;  *■  i  r,,,,..  :ri  i,,,r:t.  i<<r  n-im  i  ij: .-U 
ownerahip  ol  the  (le^lric  iifbl  plant,  Mbich  is  now  ovned  by  Colurabuv 
Crarc  cijiiialiili.  tmm  wfeMU  n*  G,  W.  Con;  J«m*  H>  Vim  and 
•>ben.  n«ir  coomEt  iar  li|bdac  in  FMMfaii  Mrin*  is  OcHtof  «f  wba 

CINCINNATI.  omO^h  i*  tM  ihi*  J.  C.  SduaUlw  «id  the  Cin. 

cinnaii  Traction  Conpuiy  h»ve  come  to  an  aKrecment  i»ei  the  pn>iK>»ed 
elevated  electric  railway  from  Nonaood  to  the  heart  of  Cincinnati,  and 
that  the  cin  ■-••i\^!ii\r  '"  "»™  I'rirafrK-fiily  ^drnlitini  with  ibc  prvjecl.  M». 

SciimidUM'  ^  h.  .1  ti  cncbiM-  tnm  Ik*  CRr  CoimcU 

and  the  »ic  iluit  h<  will  be  j^ucccsaful. 

Si'KINGFIF.I.r>,  OHIO.  -Tbe  ule  of  the  SprmnMd,  CInrUMMI,  WMfc. 
in«too  C.  IL  ii  CbilUcoibe  Traction  Company  at  ncBTtr'o  nle  tceMMy 
M  »  *jn«alc  baM  by  E.  W.  CbfiMr,  af  Oevdonl,  hu  been  nw. 
linard  by  tbe  eonm.  Tbc  nnr  owBtft  «>p*ei  l>  eMtnd  tbt  Mn«  «•  Wmh. 
inglon  C.  II.  ibis  aunttiter  aud  plan*  are  bcinc  made  for  a  power  >la1ion 
and  car  bouae  at  that  place.  Secretary  F.  }.  Southaid.  of  the  new  coTO' 
pany,  hH«  opened  ireneral  oAicr»  in  tbc  Buthiiell  Puildlnf  and  wdl  luvc 
chamo  of  wurk  on  the  exIeniHwi, 

AKHUN,  OHIO.— Tbc  Akron  Trople't  Telcpbone  Company  Iim  placed 
•  eontnci  wilfc  Ae  AataaMlk  Etanrk  CwapnVi  Chicia«k  lU.  f«l  aa 
avtaaatic  awMehbanid  ttmiag  die  entire  ajtMcm  In  Almn  ml  aurNMnd. 
iag  vUlice*.  A  new  tmMiHl  i*  <o  be  erected  and  prvt-blon  will  be  maile 
foe  a  eapacily  of  le^aoo  lllMa.  The  initial  installation  wtU  be  lor  J700 
line*,  ahich  giyts  the  company  an  incmtc  of  Jon  over  tbe  preaeni  caMcM]'- 
Hew  inntruDieiits  «ill  replace  the  old  throughoat.  ll  1ft  the  ialrrttton  10 
have  the  *v«iteiT!  i»t  o<peT*tK^o  hv  l.»nuary  i  nent. 

■I'l  M  "N  I  .-i  [  I  )U' \  ,  lilili'  ■^\r  ...i^i;ifi-:i  I  ■■rii.  tlVely  to  occur  be- 
tween tbe  Vo^nit»t*mn  St  Southern  Kailway,  now  operating  tbe  line  between 
VawKMova  and  Cohanibiana,  and  Iba  Yowmlwm  *  OWa  lUecr  JUIIway, 
pto)e*led  by  Cleveland  people.  The  latter  ctMpilly  ll  beaded  by  }■  R. 
Nott.  Will  Clinsty.  t  Jecirge  Stanley.  Warren  Dicknelt  and  Mait  tT»iodman. 
of  Cleveland.  It  is  claimed  that  arranitimeiU*  for  lit^ancini;  the  r'"i"' 
have  l>ren  piaetically  completed,  and  that  the  road  will  DIMhwbtcdly  b« 
built  ilti*  year.  A  later  aaioiMt  «f  Minnagr  ban  alnndgr  been  apcnt  In  »iw 
rcys  and  riRht  of  way. 

I>AVT<-1N.  OHIO  The  plant  of  the  llayton  Lighting  Company, 
•rinck  recently  luukrwent  au  entire  allciaiiun,  with  extensive  akUtiona, 
hi*  bcm  raecMly  plieed  in  epeiatian  again.  Tbe  new  power  plaiti,  anMttg 
niher  feUarn,  baa  added  a  ijoednr  Anw-Cbalniera  mriiiBe  prnertior  tmil^ 
wbieb  waa  inataltrd  tliTOugh  thr  l*nllcd  States  I.ucomotive  k  Kquit^metit 
C^tHnptHiy,  of  New  Yurk  <  ily.  This  unit  oi>eratr»»  at  a  speed  of  i8oo  r.p.m., 
gerreT*ttftff  current  of  6o  cycles.  .1  phase,  at  3500  volts.  The  condensing 
apparatiiH  uM-d  tn  ronjunctioii  with  tbe  turbine  unit  was  also  turnished 
b>  the  .\llis  Chalinrrs  Cumpaiiy,  who  »^ipcriniendcd  tbc  crtctsoit  of  the 
ettltrr  unit. 

CLtVtLAND.  OHIO.— Tbe  Board  o(  PMMk  Worto.'  of  Clevebnd. 
hai  placed  «  cmitracl  with  the  IdeEl  Engine  Coatpany  two  loohp 
caitaee  and  witb  the  Triumph  Electric  roatpeny  for  mr  _«.  hw  i.nd  one 
75  k«  genrfsi(.i.  which  will  Ik-  itisl;iUri]  in  a  plant  to  supply  littht  .tfv«l 
|.owfr  to  tbt'  my  hall-  The  city  ha^  .vl.o  rcccivt-d  htds  for  .;oo  arc  linijis 
for  ihc  .Sositta  l!f..-.klyTi  niMnii:i|i.-il  light  (itani,  and  Ui«  conltict  wilt  be 
awarded  le  «««»  *t  tlu  cllicienry  mis  are  made,  ll  It  ihonghi  10  he 
■be  aim  irf  Majrt^  Joknuon  to  incfr»w  fbc  capaciiy  of  tbe  Sonlb  BrMklyn 
pianl  aallkie»tl)r  la  Iwbt  Ibr  entire  Setalh  SUe,  «l  a  ilep  toarairio  a 
■isiiicipal  plant  for  Ibc  enlire  city.' 

BANUOXi  Ok  E.— Tbe  Oty  Conndl  baa  araiued  a  m-year  franchiw  m 
Ihc  Bandon  Elcetrie  Company  to  eonatrtset  aoi  electric  ligbl  planL 

I*t>KT  I..\M>.  tjRK-  Wi>rli  i>  [m  u^reasiniir  rapids  I'li  tlu-  underffuand 
>i.t.  tri  ot  i:,r  llr.iix-  1  ri.-(.l,i.i-.<-  I ,  Ir^rajib  Cocit.rifi V .  Whirl  completed 
ili.f,  Alii  lie  im  Tr  lliiiti  l.tlnri  inilr.  tif  irrm:-!,  and  of  11  1*  jiniolitit  rvcT 
iiiir  I  .i  t  I*  11. .w   ri:i.ly  ti-r  the  i;iM, 

LA  «iKA.M».,  OKh.— Waiter  .M.  Plenx  has  closrd  a  deal  whereby  the 
I'nion  electric  liabt  plant,  opctaled  for  a  nuniber  «{  yaari  by  Cho  Hvtehin- 


•on  aliten^  bccomo  tbe  property  U  Ibc  Cntnde  RanAe  Electric  Compoay. 

As  soon  as  transformers  can  be  procured,  I'nion  will  be  connected  witb  tbe 
Cove  and  Iji  f>ranilr  jiourr  slattons. 

I.  AWTOX.  OKI.A.— Crorge  llaunihoff.  of  St  T.i  ui.  is  in  Lawton  mak- 
ing Arrangements  fur  constructing  an  ek-ct-  i  i-,il".<s  from  Lawton  to 
Craterville,  the  summer  resort  in  the  Wichita  .Mountains  by  w.iy  of  Fort 
Sill.    The  line  w  ill  also  tni  .  ri--   iti:   city  of  Ijwton. 

UL'TUKIi^  UKLA. — The  Oklahoma  City,  Lexington  &  Salpkur  Spfingg 
Elealiie  Kallany,  agar  imdce  oowrae  of  conitmcliaii,  bna  beta  parcbaiod 
by  ibe  CaDMwnwnMi  Triwt  CanwMy,  of  St.  Loidik  arhMi  anMnneai  lis 
intention  of  carryiiw  ant  th*  ptana  otiUiiMd  by  ihr  orlfinaT  pramoie**. 

AS  11  LEV,  PA^Tbo  Peaple'a  Tklepihanc  Campany  mHlt  uuiillifc  ■■  » 
cliangc  here. 

Ul'.NN'S   STATKi.N,    V.\.    Ihc    l  amicrs'   Telephone  Company  la  M 

build  a  telephime  tine  from   lIuiin'A  Station  to  .Xmity. 

bL'G.-XK  RUN",  I*.V.  A  farmers*  telephone  line  is  to  he  built  frc-m 
Sugar  Kun  to  connect  with  the  Htadfofd  County  Telephone  Company  at 
Wyalusing. 

eiXWUlJll  CITY,  PA.— Ibe  Pcnntylvaiki*  Pi>wcf  Compayr.  EUacood 
Oiy,  Pa,,  Na  pnrehaaed  a  *<i-lnr  AUii-ClMbMra  anMr-atlioH  tn*  loioi 
taiioi. 

MEAbVILLE,  PA.— H.  S.  BeUnaaa.  aiy  Clerk,  write*  Ikat  al  Ik* 
faction  Felbrmty  **  tbe  «Mten»  ««l*d  «•  lawe  ls(,*o*  far  imptweenaenla. 
TMa  MMiey  win  bi  *iip«iid*d  for  laipraveiBMi*  i*  ik*  ttacirie  Mikt  plant, 
BL  wna  niiA  pn¥lii^. 

WAYSF..  PA.— J.  R.  WiggMis  &  Co.  Ji«,e  .liked  for  sub-bidi  on  tbe 
plana  of  .Nrchitect  J  T.  Windrim  for  a  two-«tory  bru-k  and  terra  cotta 
telephone  exchange  which  is  being  erected  in  thfc  cilv  ff"r  thp  Oeljiware 
tt  .^tlantic  Telephone  \  Telegraph  Company. 

S(  RANTtt.N.  PA.— Messrs.  }.  G.  White  &  I  oaipany.  of  .New  York  City, 
lisvc  recently  i^ircliaterl  for  C>.  II.  Walhrldge,  Scrnnloii,  I'a-,  two  Aili^ 
Ctutlmcra  burUuni«l.  uut,>-i»>wpsiuiid  cngtuea,  zi  and  36x4j'tn.,  direct 
oonpled  M  tero  joodcw  Allia.Chalmera  allematan,  tageibcr  with  «lk*r 
•l4«lrl«al  etpiiyiaunt, 

SCRANTOM,  PA.— The  I.ackawanna  Light  Company,  formerly  the  West 
Seraolon  Llgbt  St  Heat  I'ompany.  has  purchased  ground  for  tbe  power 
iMniiie.  and  tbe  cootf.i- 1  f*  t  f*ir  rrrcilnn  of  iHe  iMiit.^ir.g  "»ill  be  let  in  a 
few  days.    Thi   i-i..  im  l.-MiK  -ai,,  jbii.i:  5.m.,.iii,    it;J   .t  is  propuked 

to  install  about  tioo.oon  wonh  of  machinery.  The  work  of  laying  ciMt- 
duits  and  Mtiniini  wire*  trill  bctiii  inmedjalclir,  preparsiary  to  eat* 
iieiing  with  ikc  oMtr  ooMpany  In  Ihc  iMttaic  and  baulnc  laid. 

WACMER.  S.  D,r-JMn  Akatkar,  •!  W«mr,  wrhn  tktt  k«  9r«pei«* 
aanMraatiag  an  elecirte  ligjllt  tdaiit,  at  a  coat  of  f  lOtoaa. 

MILBAKK,  D.  Tile  Grant  I'ounly  Tclctibinie  CatRpMy  will  iaataM  a 
etntraleiierty  tystem  m  Mllbank.  The  vonir  M-t  for  the  HOW  Bytlen  hat  been 
given  to  the  KeUofS  Swilcbbonrd  A  Supply  Coopaay.  o(  CUcafO.  Plan* 
arc  also  uniler  coaaidcraliaai  far  Ibc  catenaian  of  Ifcn  line  |o  Alban 

tOwtlNliip. 

II.  KMBF.RG.  S.  C.  Dids  will  be  received  until  March  1$  hy  the  Board 
of  I'ubllc  Wutki  (A.  W.  Kniglit,  aecrctofy)  foe  furifcivbiug  toaicrial  asul 
Jnolalliaf  mnpleae  an  electric  H|hi  plaai.  **  oonriat  of  two  1  no-hp  liigb- 
prcwnre  bailcra  wilk  ciaaa  Bnc  and  atack,  «■*  iind^  Carliaa  fagiaet  aae 
100  kw  AIH»OMlwti»  •  or  i.pk*w  fcvolebw-Md  or  Imhietar  ■eaarainr,  ji 
arcs,  twemy-ilv*         icriea  taatpi  talik  tetahlar,  ale,   J.  B.  IfcCtaiy, 

engineer. 

N.\.<11V1LLK.  T K.N .S'.  Tile  .Vishville  .Mutual  Telephone  COOIpany  il 
to  cotiatrtKt  lines  10  Vrnedy.  Okawvillc  and  .\ddicville. 

TRENTON,  TENH.— Tile  <  ity  i  min^il  bas  about  completed  tbe  pnr. 
cbaac  tt  tbe  deetris  Itcbt  plant  lot  ilie  city,  owned  by  Kiccman  ft  Wad*, 
Tb*  peiee  ta  be  fBii4  i*  liiiooai. 

GAlXATtN,  TZNN.-«,  W.  Mianb««cr  and  W.  H.  SpraadliD,  •! 
Calhlin,  are  intenated  in  the  Creal  Ct^Blaad  Pdia  Caoqiatty.  wbieb 
prepeara  caMUiOMnc  a  ligblinf  and  wnler  plant  to  inpply  tbti  pinee  and 
srvfral  ci'iiiilic% 

MKMI'HI.S.  TKN.N.- The  Memphis  Consi>lidi.te>l  i.js  t,  Klettiic  Cura- 
piliiy,  of  Mrinphin,  Ti-nn..  huH  teci-nlly  purchased  a  i5oi>.kw  Allts  C^al- 
irrfrs  tiiibo-getierator  unit,  with  co■l•.len^illg  atir)  uiinihary  ai>j  it;  i  i^,  i<ir 
instaUalioo  at  Uctupliis.    The  new  unit  i»  of  tbc  boruuntal  parallel  flow 

QffCi  ddimcd  to  Bfcttrta  m  a  apecd  of  tto*  r.pjn,  and  gciiwat*  a  caitwM 
at  60  eyel**,  j  pkaic  of  tsao  volt*;  tba  J«i  eondenaer  and  natlUary  paaw 

to  lie  furnished  and  also  boilt  by  the  Ania<!lialmen  Company.  Thia 
unit  will  fun  in  parallel  wnb  elber  oniu  o<  aimilar  type  or  with  a 
reciiitiiMling  eiigltic  unit  built  fur  txatiiltrt  i,]irtati<in.  priiperly  dividing 
the  loail  so  as  to  prevent  surifinK- 

CV.\UUH,  TKX- — TIm!  City  Council  bas  granted  two  francbiaca  for 
cl(«irie  Ufbt  planta,  oate  le  E.  I..  BiMlia  and  aaaacial**,  lb*  otbcr  to  TUta 
Brown  and  auoHatm, 

\l>r\N',  Ti:x  — The  St>.cknicn'«  Telephone  Compnny.  tt  Canadian, 
il  b^iilttiiiif  lines  10  l.tpuomb  and  tkfailiree,  aa  welt  aa  towna  In  Bearer 

.llid   V\  (Hxlw^iril  Cmllllie*.  t  lltliih^irii j. 

G,\l  \  h^TON.  IT  X  — A|.|tIh:,i„  11  l,i„  Imcti  made  by  the  ll.mslonGal- 
vestun  1  raction  Company,  backed  by  Houston  capital,  for  a  franchise  over 

the  aireet*  of  CaloeMen,  and  the  mailer  hat  keen  taken  wndar  ««aiideiMlei> 
by  membm  of  tbe  Galrnton  City  Comailailoti.    An  appllMlioit  for  a 

fiancbi,,;  iivei  lli^  slretts  of  IIi^msIimi  is  iii.m  pending  before  the  authorilica 
,>f  ttiaf  vily. 

ALTA.  UTAH.— Anbar  Muipby,  of  Aiia.  baa  applied  10  the  Slate 
Enttneer  for  permiidoa  to  dintt  Iwenty  aecand>feet  of  water  from  Little 
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Cottonwwd  OhI^  Ik  tlttfklty  dmliiv«t  M  lie  tfMNdtMd  M  LMk 
CMttBiiread  ntntaK  dtmlM; 

HOIXtDAV.  UTAIL— TkdMM  A.  lUwt.  of  Hurmr,  hai  mMmd  the 
SiMr  EB|lii«(r  far  pcraiaiiiB  |»  dfacft  Mwa  teuMtit  «f  «tMr  fms 
Sprliif  Ctwk.  tb*  p*w(r  ppbJbc><  1o  t«  aied  far  electric  KahUnc  and 
power  pnrpoKs  in  Hallidajr. 

SALT  l-AKK  CITV,  l"TAII-  Jam«  ).  Cliaml>cri.  yrcsitlTnl  of  the  In- 
lc^'^Jl>unuli^  I  r*mpan>',  wrii<-«  iliai  tM4«  will  probcbijr  be  rcccWrd  ilwut 
May  I  (ur  tbn  i>ro|v)!>ci]  rlrcliir  i>l*n<,  M  «a*t  itwt  tfi«a,aaa.  Cnfiom'. 
Tiank  C.  Kcl*cy.  of  Salt  ljik«?  Cily. 

MrRRAV.  tTAH  — 1-.  M.  I.ymaii.  Jr.,  of  ShU  I.iikr  Oiy,  COfinccr  ad 
wcrcuty  of  Ulc  co«ip<in>  icccntLy  orgatiUctJ  to  cuiuiruci  an  dcdric  light 
and  |M«r  pfaiDt  in  MiU  Cmli.  write*  IhM  the  pnptfA  plwM  wHl  com 
9«e*>«M>  X.  Ifiltor,  of  Hof njr,  ta  praUoit. 

PARMIXGTOX.  UTAH.— At  i  iMcling  of  thr  xtockholdcn  of  tlir  I'ro. 
poacd  DlTIl  GbUDly  EltClrie  IJghl  4  Pawt^r  (  .MHT»any.  a  tenijiorary  ur- 
gafiizalioii  wa»  r^tabliiJlrd.    N.  T.  I'ortcr.  "f  Cr»ltcrvil!t\  actinic  I'lin 

uun,  with  Itfrt  Keailinff  ai  secretary.  The  follt>Mririic  *M*afd  of  djrMr.i- 
US)  ai^polntril  lo  net  tintil  ilic  pcrnuuieut  ttfguuutHm  ii  cflectrti  At  ^hc 
ftrii  annual  incctitiK  ti'  hr  hrM  ilir  l*tt  lnolMiiy  in  Hmh:  Jmam  A.  Ild- 
ttii^c.  Wooda  C'ros*; 

I.  £.  WUkr.  South  Bouniifuli  A.  L,  Clarlh  Farmlni;  lliniy  II.  nioixl. 
Kkym-nic:  Wm.  I,  t^jnom;  R.  }.  SbHBcM.  Kaysvtllc;  V..  )'.  KIIIhou,  Lay- 
tor.  II.  If.  lllood.  1.  t'.  \\  illcy  anil  N'.  T.  I'orttt  will  confer  with  tli^ 
I'lah  l-isfal  &  l*ower  CDinj»any  and  tllc  TrlluriUr  Power  Company  ti>  ol>- 
tnui  hi  Is,  Thr  $,lo.t-oi>  stock  with  which  iHe  riimfi.nMv  will  sncr^rpArBts  has 
BCi-ti^    It!    lull  s^t^inrtWd. 

.MOkKISVll.Lt.  VT.— A.  A.  Nil«,  Villaiir  CIrtk,  »tllr»  that  at  tbc 
MSMl  Jimlmr  ta  AtftU  Ih*  qanlioa  oi  awatructinx  ■  mw  date  ico«» 
iMflh  Rtrar  f«r  (ht  dtvHwMM  vf  addilWBul  power  viU  M  tcMil  tipwfc 

ftOCUOIlD,  WASR-i-^  W.  CdUiu  i*  laU  to  he  iMWdl^  th« 
«CMtnMtiMi  •f  an  rleetrle  Ugtl  pttat, 

SEATTLE.  WA^H.— jMMa  A.  Ksofc  wOl  adt  dn  Chy  CcnncU  far  « 
£raiidiln  M  coMtrael  an  ataenk  wmtwtf  fmriHf  within  dw  lhnlM> 

SUNNY5IDE.  WASH.— The  dtbeai  have  ««Md  to  Jimr  fMM  hradi, 
f«r  wMer  wotfee  aod  an  elecvh  fight  flaat 

KIKOSTON.  WA»I1.— At  a  recmt  inrriimc  ul  ilir  dliMM  plan  for  the 
coaatraciion  of  a  t«*lq4ioBe  line  between  KinKston  and  Fact  GaniUe  wer* 
diftCuxKil.  It  1!!  ]ir<>baUlt  thai  the  work  will  be  flirted  within  a  very  tbort 
time. 

.SPf'K.VNK,  WArill. — Tni  i  '  ^  l  -  r  hr-rr  n«krd  im  from  the  Board 
<►(  County  Commiaftioncr ^  1  ^  idt  .-Mf  I  ti  '  Teleph'tiie  t'umpany,  the 
j>l><jkanc  Britlfr  &  I,ittetiy  J.^*f  Ru;>ii  I 1'.  j.iiuLje  Conii'any  and  the  Valley 
Prairie  Telephone  Association. 

l'i;VALLi;i'.  WASIl.-Tlw  Puyallup  Board  of  Trade  has  taken  »lep» 
10  inirpdiiea  an  iadeiwiiitei  ukjikaae  iiMcni.  The  Mpmitiee  consists 
«f  G«oiK  D.  Span,  Fnd  J.  ChaaAeridn,  W.  D.  Coilcr  and  W.  F_  llale 
and  \V.  O.  WMceH.  ItMca  af  ihc  praaent  conpaair  arc  cOMldcrcd  csoehi' 
tant.  The  mamillliee  hat  icteiwd  report*  c«  the  c«l  af  hMrtallilliMi  el  a 
ceittrat  enerfty  •yntetn. 

WEXATClltE.  SV.VSII. — lmp<jrtaiit  changes  ale  taking  place  in  the 
central  part  of  Washington  in  the  telephone  field.  The  Itmlj  of  {^tiiiicjr 
and  aurrounditsie  country,  hitherto  without  service,  ia  to  have  IWO  KhCI* 
The  Pacific  States  I'vitiiKiuy  »  •Imou  ready  to  atring  virat  beitmin 
Weiuickcc  anl  QniiK)r,  and  W.  U.  Dabcixk  xlll  rnstnll  a  ajrMMI  lA 
OuliKy.  The  Bahcock  •juIcbi  will  c«iiitei:l  with  ibr  Karoicn'  line  at 
XNVnatchee  at  Cai^hmere,  Melag.i  attj  Leavenworth.  It  is  staled  that  a 
company  has  been  formed  at  L'oliconikully  to  purchse  the  boMiitgs  of  the 
l'ai:i<ii:  Staiea  Company  in  that  part  of  the  Slilc,  llic  »]mnn  ander  cm- 
aidetatkm  c«iend6  from  Paieros  to  Twisp,  Brid|tncis  BiiwiMr  1114  Qro> 
villc.  Tbeac  linrt  will  be  fupplrtnented  by  levcral  Be*  liraneh  lllldk  The 
Perry  ayilCPl  will  be  taken  oser  and  a  new  line  built  to  \V'aiicoTida  from 
mniihle.  The  etockhoUlers  of  the  new  onipiiny  are  said  to  he  S.  J. 
Dinal>augh.  WilliHtii  Veagiil.  Measra.  Stickles.  Kuirwvalher.  IK-rmanti  and 
Olhers- 

KLM  GU'>\  h.  \V.  \  \  — The  Xatiun.il  Teleirfiune  tompany,  of  Wheel 
h-v.  i*-  to  establish  an  e-^chanjie  at  KIni  tlfovr. 

ENCLEStOlu,  W.  VA.— W.  K.  Ca«i|>,  Englcaidt,  W.  Va..  baa  puraliaacd 
<ri:ruily  «M   isodiw  Allfa^Chalaiei*  tm  "AH"  teneralor  ind  tdted 

exciter. 

t  fi.VKI.KS'lciS.  W  V.\.— .\  lUal  has  bi:m  oonMauinled  whereby  the 
water,  jiatunl  and  artlft^ol  gaa,  traetuin  and  ticher  pohHc  uEiLitica  of 
Charleaion  (■>*  ima  lha  hand*  of  W.  E.  Chilian  and  aamiatea.  Mr. 
CMIlan  if  n^poied  1«  repmcnl  lha  ChCMpeahe  tt  0M»  RiilrowL  The 
deal  imohn  bmwc  than  $1,000,000. 

OCONOMOWnc.  WIS.— The  capital  ut  the  Hntttr  TekfllOM  Conpswy 
has  been  increased  fr.^in  $)»,<n»ii  to  lio.ooo. 

CLK.N WOl^D,  \M^.  The  \V  .'»t  Wisconiiii  'l>l«pli«ae  CamwBir  tm  in 
crraxd  Its  capital  Mock  from  f;.oao  to  fij.'>i>o. 

VHEST  MH.WAUKEE.  avlS^The  Chlcat".  Milwanhcc  k  St.  Paul 
Railteay  Conpony  win  iuiall  a  layk*  Alli»'Chalm(M  iGlwriMr  at  Ihc 
WeM  Hilaraiihoe  ahep*. 

R.\CI.V1C,  WIS.  The  Milwaukee  KUrlric  H-ulwiy  A  Ligtt  tnmp.Tny  is 
plamiKg  extend  il«  lines  from  this  city  t.'  HOTlick»\ dir.  K laiiksville. 
ThoiattimTllk.  Raymwd,  <sarlb  Cape,  baalc  Lake.  Brow  a'*  Lake  aitd 
IhirliiiCion. 


SACK  RAPIDS.  WI».-T1ie  Waiab  Pulp  ft  Piper  Cammr.  •!  Smk 

Rapid!',  Wi^.,  hit  rerrntly  a<ldr<l  tu  tl>c  electrical  eqatpOMBl  *tw«dy  fi* 
order  for  the  new  pulp  mill  ni>w  in  course  uf  effcrtimis  In  the  rfUipe  cl 
two  4o-bp  .Mlts-Cbalmera  type  inilitction  motors. 

t;RKKN  RAY,  WIS.— Mlicii  M.  Murphy.  W.  P.  Wagner  and  aihen, 

of  (Ireen  Hay.  owtl<r»  of  the  tlreen  Bay  Traction  Company^  have  pur- 
chased the  plant  of  the  (Ircen  Hay  tia«  6i  Kleclric  Company.  It  ia  re- 
ported that  the  two  plants  will  be  eou*.did.iled  and  $*«o.ot!o  expended 
in  improveiiirnts. 

CIltlYKN'XI'l.  WYO..--  The  Hell  Telephone  ContpAoy  la  piaaittitig  to  make 
€ateii«sc  imjiri-^ cnirrtts  in  tis  syMem  here  this  coming  scasoo, 

CIIKVEXNi^,  WY>.^ — .\  syndicate  of  Deliver,  CoL.  capitalitts,  known 
tt  Ibe  Northern  Colorado  Pa««  Coaipanjr,  it  repoetcd  10  have  secured 
opiiims  on  the  electric  plants  of  Cheyenne,  Evam,  Oreclcy,  Kort  Collins, 
l..ifA)rtir  ,;ind  other  towns  in  Coloruito.  It  is  stated  that  a  tpflem  of  c)e^ 
t'tr  lines  connecting  these-  town^  will  be  constructed.  Ifr.  Henry,  of  the 
!ten\er  it  ol.)  t*as  &  Electric  Company,  and  F.  K.  Warren,  of  Cheyenne, 
.*fc  reported  »nterc*ted. 

HAVANA.  Cl'n.\.  -At  the  stockhol.lers"  nleetin*  .f  ili,  ?r.»..f.i  Fl  trie 
Conipany.  held  in  Jeraey  City.  N,  J.,  the  prt  i  -iv  1  ir-«,i'L  ul  S.i  t...  ao 
bonds  was  ratified  and  directors  re-elected.  The  bon4^  vittc  tasued  lv»  pro- 
si  1:    I  -  M  '  -[>o«ed  extensions,  of  the  system. 

CHAIIfAM,  N.  B.— JatDca  Nidiol,  Mayor,  writes  that  bid*  wilt  be 
received  until  Uandi  aa  far  an  claetfia  and  pawar  MttiMl  (or 

Chatham. 

ST.  JOHN.  N.  ti.— Koss  i  Holgatc,  Montreal.  hiv<  s  ibi  .mtd  their 
report  to  ibi»  city  on  Ike  «o«l  o(  *  muDtciyal  ciccirk  light  plant.  The 
report  aagao**  the  whinaihin  «f  a  tarhaie  deattiicter  and  eltciiie  U^t 
ptant,  and  Dm  eillMled  coil  «f  cannniatin  Ike  oamMned  ptanta  1* 
Wtioao. 

BRANDON,  MANj— The  Brandon  Elecirk  Ltphl  Conpaay  is  pfcpar- 
ittg  to  make  Jaqo  ealensions  to  its  phnt  in  order  in  be  aUc  to  aapply 
the  increasinc  appUcatiens  for  power.  The  corapany'a  city  POtftr  tlatiln 
will  also  be  otended  in  the  near  fonnc. 


Company  Eihcthmdm 

DF.KV-F.R,  roI_  -.\t  a  reteni  meeting  of  the  Colotad.j  Telephone  Cons, 
pany  the  prrseiit  direc('*ri  and  t>flicrrs  were  re-elerted.  It  was  also  decided 
that  in  order  to  meet  the  demand  for  additional  telephone  service  the  com- 
pany should  otter  at  par  to  the  stockhotdert,  (1.400,000  of  treaaary  stock. 
Numerous  linpt«aenirntfr  and  rKlriivinns  in  Colorado  and  New  Mexico  are 
contemplated . 

WAT£RBURV,  CONK.— The  Perkins  Eleciric  Company  lias  elected  Ae 
faNoviiii  oDcers:  W,  W.  Mcrte;  preiMcM;  E.  A.  PtrMnii  treaainr;  S, 

A.  Refniaa,  leceetarr;  other  dtraetote,  J,  F.  I>ewey  and  P.  N.  Hollcy. 

WATERIillRV,  CONN-— Tlie  annua)  meeting  of  the  stockholdera  of  the 
Wcntdbury  Electric  Compauy  waa  held  recently  and  the  foUowing  oActr* 
decled:  F.  P.  Httcbeadt,  presidents  Samuel  C.  Taadiman,  eiccpreddentl 
Uwai4  8.  >ayd,  aecrcttry  and  treiMref.  the  Mhtr  dlracttn  heSac  Wil. 
IImi  L.  Jadaon  and  Anhur  D.  Warner. 

HAKTPORD.  CONN^The  rteddiohkrt  of  lha  Hartfoid  Cleetrlc  U|)il 

Company  elected  the  following  directors  at  the  annual  meeting :  Allttitl 
C-  Dunham,  D.  Newton  Harney.  Samiirl  G.  I>unham,  Williain  F.  Hcnney, 
Henry  Rahetli,  Dr.  E.  K.  Root,  WUIte  O.  Burr.  Salph  W.  Ciiilcr,  Atwood 
CaHfaw.  Ibmn  a  Bdkehy,  Lanit      Cheney,  Oearfe  G.  Wfflliai, 

.M.PITA.  !A.~At  the  recent  bu*inr-u  meeting  of  the  Alpha  Telcabonc 

t  twniKiny  the  following  officers  were  elctted:  C.  Carr,  president!  J.  T. 
f^lagcr.  *  ice-president ;  E.  W\  Paul,  secretary;  W.  H.  Stone,  ireas^irrr. 

Il.M.TI.MORK.  \n>.— .\t  the  annual  meeting  of  the  MaiyUnd  Telephone 
CfniTtnny  and  the  Italtiinore  F.li-crric  Power  t  otnpajiy  recently  the  directors 
u.:i-  ti-d   as  f.illows;   ,Mebsr>i-    l>avid   K,    Evana,  l^orgc  K.  Webb. 

B.  S.  .losorlyr.,  Bernard  .N,  liakcr,  Frank  .\.  Furst,  Keuhcn  FoMcr.  Frank 
B.  CaUaway,  |ohn  Whten  and  John  Hubner.  all  o{  BaitlnMnk  and  Sydney 
L  Wripht,  W.  Frederick  Snyder  and  Hugh  H.  Harriaon.  el  Philadelphia. 

FRANKFORT,  MICH.— The  Bentie  Cmmly  'Idepbone  Company  held 
its  Mtaail  aaceiinB  and  ctecitd  the  foUowiny  oflicere:  WillUm  A.  Vsung. 
BenaMaa,  prciidenti  Ceoife  C.  Woadward,  PranhfMt,  vteerpnaMent} 
lleibeit  B.  Wood«in4i  Benaania,  accreliry  imI  Ireatator. 

PENTWATCR.  lUCB^Tt*  Uht  Shot*  Tdephone  Company  hlld  ila 
annual  aaectitw  and  decled  iha  Mtowinf  idii  im  H.  S.  Ncwtan,  pM*i< 

dent:  G.  F.  Sands,  rice-preeidcnl;  J.  K.  PIgol,  tcgrottry;  L.  P.  Hyde, 
treasurer;  E  \.  Fuller,  mma«(r.  Tlio  prattnl  aumher  of  leli^one*  In 
Ibe  Ocana  l>iv»i«n  85;. 

MOUNTAIX  LAKE.  MINN.— The  North  Star  T.-U-pjionc  COMpaDy  at 
a  recent  meeting  elected  Ibc  following  eSecrc  S.  Baltar,  pecaident; 
Frank  Ilajiai.  v.ce-ptcsident;  I.  H.  DUnaMi.  tKMtuf  bad  treeanrees  T. 

Schrorder,  itmnagcr. 

PORT  JERVIS.  N.  y.  The  Port  JercB  Telephone  Company  has  elected 
the  fallowing  eAcerti  Meat*  Dapliy,  preiddent;  Dr.  Cuddcback.  vice-prco- 
Ideal »  A,  PanhaH.  aaereiair:  E.  P.  Uapei,  ma  ii. 
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SARATOGA,  N.  Y.— At  the  ninuiil  mrcirnn  a(  tli«  Ilttdton  Rivrr  Waicr 
Pawvr  Conpinjr  rrcrntly  in  this  city  the  fullowinic  dircciom  «i;rc  i-Irctcd 
for  fltic  jnmr;  Eugene  L.  Aabley,  Glcn»  Falls;  t..  II.  Gay,  of  Boston;  \V.  J. 
JacIcbcih.  Ho»roiii  CliajLet  E,  Par«onii.  Albany;  Klracr  J.  \Ve«(.  Glen*  Kail*, 

COOI'F.RSTt  IWK,  S.  V.  -  Thi  Owgo  Home  Teltiihonc  C  cn!|jan)  hu 
«l«xtcd  Ihe  fuIUimtnie  ofticrtit  and  director*;  (VoTgc  R.  ritlirr,  prMiilftil ; 
irtOfRC   \\*bltnian,  Ticc-|>rci<idrnl :  L«ii,rc,  fccfrct;try;   ll_   I'.  Mi-|)i«i). 

ough.  ireAsurer  and  raarsrtEff  Thr  ctimpaiiy  wilt  »pcnd  tjo.ooc  in  new 
ci'tultii-.  11,111    rht.  st:ij, 

AI-MANV,  N.  Y. — The  Uudutn  Kivi-r  Telcp^aiae  Coropafly.  al  ila  recent 

■uNuil  ai««tiiw  hM  Im  Hut  dqr,  dccwd  llic  Mtowing  ImhA  •!  dim««fit 
Jaha  P.  AMmm.  Unira  N.  Bob*)),  Chatlta  P.  Cuikr.  FrtdtHcli  P. 
Fi»h,  Iltnry  E.  H«wley.  H.  CaJy  Ilrrricli.  Waller  C.  llumstuiu',  Georuf 
f,  I4*t  Jame«  II.  Manntnx.  l^urinR  the  present  yeir  n^w  butldtnttii  Mill 
be  errctr<l  ill  Kit)lt*t*iii,  E*r<-k.l.ill,  I'urt  Jervifc,  FiAJikitl  l-^itidtnK  rtkI  \\  a- 
tenlirt. 

SCllKNRl  TAKV.  V  Y,— At  ihr  .t...l>ln.1dri»  imrtitu  1,1  tlir  Sdirtitv- 
tady  Railway  Cuini>any,  lield  a  ivn  diiys  asc.  a  new  iK'ard  ul  dtrcelori 
waa  clcct^i  r«i>[C«CDting  jointly  the  \ew  Yurk  Central  Uailntait  and  tbe 
Driawara  k  Hutttm  C&miuuiy.  Tbcue  iw^i  ragiin  Ibo  ycaf  taok  over  con- 
Iral  of  ibe  StbtHMtuJy  Railway  (rotti  the  Ornrral  Elccirk  Comvtnjr.  The 
dlreetoit  eletted  are:  K.  V.  W.  Ru»iler.  John  Carslctnen.  WiMlllll  X.  WW- 
detliilt,  Jr..  Ili>raer  K.  Amtrcwi.  F.  A.  l]airinf[tan,  Davill  WMcaK,  T.  B. 
Ilixcy.   A.   tk»tnini.  J.   W.   Htirdiclt  »n«l   A    I.  Culver. 

HKOOKI  YN.  X.  v.— .\iinual  meetings  oi  the  «iock;ki..ldeT«  of  the  Kingi 
LDunty  Klectric  Lmht  &  Pmrct  ijoafof  *oii  OI  Ibe  G4i«w  Electric 
Illiiininntinii  l  omiiany  were  k(M  nBoUj  la  HlMblfM.  wlldl  Ik*  Mlwnar 
Uiai.l  1,1  dircviort  wat  elected  for  iMh  caoqwims:  Ktank  BiileT,  WilHoai 
Utrn.  A,  S.  Bcody,  N'.  F.  Bfldir.  Hi>r*<T  I".  Uu  Walior  liiKu.un. 

W.  U~.  Fracoui,  Bcmtni  Gclligbcr,  llugli  J.  Gram,  Snli  I.  Kecney. 
TliL.m;n  K,  Mur.ay.  \V,  F,  .Sheehan  and  \.  .M.  Y.jun«.  Mr.  Boiicy.  wbo 
HUM  eleeted  to  fill  a  vacancy,  w^is  tlic  oiily  new  ntembtr.  Hue  boijd  MiV 
H'>]uciitly  4iricani/rd  by  re-dectinK  the  Telirmfc  t'fticm 

CLKVtL-\.M>,  OHIO.— The  aniiuiil  nieelillK  o(  (lie  fniteil  Slates  Tele 
pUimc  tL^onpaity  was  taehi  reccntlj,  aiMi  the  it^1U>witi|c  tlirtfc<4ir»  elc^cd: 
H.  A.  Evricll.  K.  W.  Moor*.  C,  W.  Wawn.  B.  Mibkr,  C.  S.  OickMn. 
Calvary  Manit.  U.  R.  X««eimk  aad  C  V.  McVey. 

CCTURIK,  OKU.— .\t  ibe  aonpal  nwetiag  a(  iba  ModiMdoi*  af  Ike 
FSanetT  TtltflMMia  Compiay.  whieb  now  contrail  balb  OUabMKa  and 
Imtijit  Tertit.'ry,  tbe  fottowing  ufficvTs  were  i-lrttcd  fur  the  ensuing  year: 
frjinnir  N'iniiii*,  jireiiiJent,  Jjhn  -M.  NcbJe.  vice-president  and  geocrnl  man- 
aiti-r ;  K,  t..  Wntervelt.  secretary  aiwl  treasurer,  all  of  Oklahoma  City, 

CI..\RKS\  II.I.lv,  TF.NS.-  At  a  meetinif  i-f  tbe  h<^ard  of  direcl.>r«  of 
the  lltMiie  Trlr|ilinne  Cnnip.iii>  the  follawing  odKcra  were  diclvd:  iHntty 
Kort,  president:  I!,  F,  G>ll,  vice  (iresidtot;  W.  E.  Bcubt  lianrcr;  H.  M. 
I'crry,  gciu'taJ  inaiiact-r  and  secretary.  ■ 

LeXINCTON,  VA.-Tb«  Levaflan  U|;hl  A  Ptowtr  Conpanr  rcc«Mlr 
ikCMd  th*  Mliwiat  oltecn!  Ptttidnt.  U  U.  Latbaai:  *te»«reiid«u. 
p.  C.  Hutnpreys;  secretary  and  nian;iitft,  K    F,  llutt-m. 

XH;llTII  ,\\\  K.  W  ASH.  — .\l  llir  nic.  tlnii  of  the  l!i>ara  >f  1  ruMrva  at 
the  .similkanirt'ii  Falls  I'omtr  &  Dcvel-tpiiirtit  t  oin["Uiy.  Munioe  Haraian 
»A»  clicK  il  president  of  the  c'jmi.iiiiy .  L  hailcs  A  ,\i>dfu«.  vice  prcfidtnt; 
i„   I-.  Woik.  trc.4*'.if rr .  and  H.   W.  Juhlvson.  Mcrctaty  and  mjnaiter. 

KINGSTON,  i .  \;  the  .inniial  tncetins;  K>i  the  KitiftctotI  \  Pent' 
brvkc  i:^clrM.  Railway  (  antj>duy  the  tollowin^  oibcera  were  elected: 
ntaidtiai,  W.  D.  Matthtink  Tetontos  vwcpfctUcal.  W.  R.  Rahcr,  Uamf 
treil;  •■crcluT'ticijincr.  AreblbaM  UaeXbtiikHin. 


JVetv  incorportsiiensm 

UARRKON,  ARK.— J.  A.  Bajb  aad  oUma  ban  bcea  craiiud  a  Iraa^ 
ChiK  to  bviM  aa  cUcifk  raHway  from  tbia  ptnta  to  DHiana. 

OE  i)UCEN.  AKK^Tlic  plwt  of  «k«  Pe  0«en  k«.  Ugibi  A  I^ct 
Cai^wiy  kia  bctn  dtamyod  by  fire.  The  l«ai  (•  ctliBMod  at  |to.aoo. 

YELLVILLE.  ARK.— The  i..  a.  Ward  IrlrpbMw  Componr  bu  filed 
ankJea  o(  iacoriior*liDn  f^r  the  purp<jH  of  canxriictintf  s  iclepbone  <y«- 
tftti  Ihroucb  variiinH  voui'.lict..    J.  I>.  Siinnis  i*  presidnat  of  the  cinnrany. 

CAI.KW  FI-I.,    ARK.     The    (  aldwell    Telephone    CotOfHlir    h»«    llkd  ilt 

artklea  »(  incorporttiMr.  The  iiuiin  i>liic>  of  tbe  aew  coai|wny  will  nt 
FoTTcmC  CUjr.    It  it  caitilaJiied  M  )$.<khi-    W.  C.  Beulejr  u  pttsidcni. 

HAKRI-^nrUG.  ARK— The  H^nn^lniK  Kleclrje  Light  &  Power  Cm- 
l^ny  liiiH  tiletl  atlule^  of  incorporation  .h-jwiiiy  :i  capital  vlnck  i^t  f.'t, '••>.•. 
The   direclois   are   A.   A.   Uuwit,   Thomas   Flourrtry,  J.   ii.  tianl,   M.  H. 

I  rav..  r.  Ill,  C.  UbtU,  Mwrit  llnyuien.  T  boicu  B.  Slael.  K.  F.  Cole, 
J.  A.  Ii,iT)ja.m  and  Lee  Wocha.  Tbe  CmuiMuy  will  eoBftrucI  and  aperatv 
an  riecirk  llcfat  and  fowtr  fimt  and  woHt  Mrba  aod  aNiNtfictiire  ke. 

lUltoUCK.  ARK.— Tbe  Inibodm  fowcr  Dettcteament  Conpeny,  cap. 
llallacd  at  4100.0011.  biO  bern  inctirporatnL  Tbe  ci>iBpany  now  owns  tnd 
oiKntfa  l)ir  elteirie  Kabt  plant.  •  «>wtnitl  atwl  han  •  laree  .tr.  l  «.iitr  tower 

erected  for  tlir  v.nl.'r  witW^.  mblil-.  \«in  he  put  in  fjpri.Ttion  thi»  ••(>ti'te- 
Tbe  tolttp''"'v  ii*^  :•  I'll!  l*l'  Te  (  -.nirr'^K  »hi<  li  will  nuttiniirr  'fir  col»|kiny 
ro  e^itmr.ic-:  a  i';in'  iuTM.t  >i.riciK'  Riwr  at  tins  f.oint-  It  is  esttllMlcd 
It  w.ll  .Jev.lon  :>l-i<il  firi  bp,  thu^  a-fnt.liMi;  Mil'uteot  pOWCr  for  B  lir|e 
UVMatier  «t   lavlones  and  vikrKius  other  euirr|iriw-s. 

SAX  rHAKCJbCOk  CAU— Anicln  Of  taevrpumioa  of  ib*  Klllle  Creek 
Power  Coapeny  have  beeA  tied.  Tbe  diredoia  of  tbe  Oimpaiir  era  llrargr 


W.  Brown  and  Walter  £.  Carr,  of  CabiM.  KamM  L.  VVr«bt.  Duiilcy  C 
Bl*ce  and  Jnnyh  E.  Barry,  of  San  Frwdfco.  The  eoapany  ia  ctpitaliiwl 
u  tinaog^oao  and  iu  parpoa*  ia  to  fimUi  aiaeliie  powir  and  waiee. 

SATOir.  C0£,— The  fcaloa  Water,  Li(bt  ft  Fowcr  CoHpaay  bu  been 
■ixaarpaealed  with  a  capital  atoalt  of  ltl>aa*k  kf  Jete  McCarthy  and 
oibeM. 

SALEM,  ILL.— The  Farntni'  Telcplione  Une  haa  been  mcorp^irated 
with  a  capiat  ui  lljoo.  The  int:orporators  are  Mansou  Thurman,  Charlei. 
Sherman  and  Cjeorice  S.  Mathews. 

KliWARllSVlLLE.  ILt^-Thc  Madls.n  County  light  k  Vvst  Com- 
pany,  of  Kilwardsville.  his  been  iiKorjiorated,  with  a  cap4ril  of  4100,0000, 
by  Qua.  /illy,  U.  i..  Bramble  and  <h-ii.  .M,  Matters. 

ELH  CBOVE,  lUL— Tbe  Kim  (;r<.vr  Mutual  Teleiihune  Citmpiany  bat 
been,  laeoqwratcd  WM  a  caiiJial  tlwk  ol  U^i",  by  LewU  T'.  Lipfcey. 

Wckart  M.  JMntitt  aad  Ulcbael  Buik. 

TOnHSTORT,  IKD.— The  RaUawan  Taiephanc  Camiiany.  cnxtaUaed 
at  $iaao,  baa  died  artldca  of  iiswipoutino. 

BROOK,  IVD.— Tbe  KawMM  ft  Jaafcr  Cauittea  Telephone  Cattpaoy 
baa  he«>  Ineotyaeaied  whb  a  caphal  of  trsoo. 

FISIIBR'S  SWITCH,  IKO.— Tbe  HlgbUnd  Telepbone  Camtonr  baa 
bm  Inwrponiod  vltb  a  aapflal  of  tinooo  atHi  tba  foUowinc  dirodant 
Claud*  Beaver.  W.  Btaver,  C.  Saebt  and  Tbonna  HcCarty. 

UEESBURC,  IKPW.  E.  AmMrom,  W.  «,  Wewl  and  W.  H.  Slaiey 
ara  ih*  prtacipil  nranaters  of  a  coaapaiir  to  aeenra  a  fraiKhJi*  ta  eoaairiKi 
and  ioMatl  an  deeinc  light,  beat  and  l>ower  plant  in  this  town. 

CUTLER.  IND.~Tbe  Co.<"»|«faiive  Tckphuoe  tompioy  Itet  tiled  art- 
>cWi  i>t  ;iic..r|N.Talioii.  with  a  enjiila)  xluck  «f  l4,0**b  WilliaB  H.  DiapCt, 
Noah  Plank,  Will.ain  Smith.  Georee  mUl^  W.  S.  UaiHtti  Gearfe  W. 
SbuiUin  aod  June*  ii.  Love  ate  tbe  incorpoealonL 

WILUAUS,  IA.— The  Mtttnri  Tdcpbaoe  Coawany  ha*  ham  Ofiaslaad 
wilh  a  capital  of  <i$.oao,  and  will  iaiaiall  a  lacat  cacbange  and  Iclejphaac 


ASSARIA.  KAN.— The  Aaaaria  Hntoal  Tekpbotic  Coaqnny  haa  been 
ineoipnmlad  with  a  oapilal  atach  of  4<,iooaw 

BUNKER  HILL.  KAK«-Th*  Bnnber  Hill  TeletuboM  Comiwy  baa 
baeti  ineorpotated  with  a  capital  atecfc  of  ttaioao, 

COLONY,  KAN  — The  AnJerion  County  Ugbl  ft  Heat  Canpaitf  bM 

been  ilLeni^iotaird  wilh  a  ca[iital  btcck  of  fliiAOe* 

ItENTO.v.  K-W.   riie  licnion  Telephone  Caapany  hat  bant  tncarpa 

rated  with  a  c.ijr.tal  itv>ck  ol  $l.i>ut>. 

Hl'Tt  IIL\'Si:N,  KAN.- The  iv»)Ki'i;  Wni<i.  l  ight  &  Power  Compaq 

has  been  iiu^irpoiatcd  vtith  a  capital  I'l  Si^u.chio. 

NKVY  ORLt.WS.  L,\— The  chaittr  of  tue  .New  Otlciii!..  liowliy  4 
Wesscttt  Uailroad  Ct»ti(Muy  Jus  bt;cii  bicd  fm  ifKoriiuralton,  lJ»e  capita 
neck  ia  placed  at  ttgaoOtOeo,  and  aolhorlty  la  glvtii  tba  eaopany  M  iaaon 
bond*  to  any  naatiat  tieceiaary.  It  trill  he  an  ekcltio  rnad-  The  Nad 
win  do  a  aeneral  freight,  oipreaa  and  paiienger  Vtttaei*  and  wJB  be 
cipeciaQy  enaiffod  for  bandliiiig  oil,  aivar  and  flee. 

lOVELLw  MEy— The  Indcfcudeu  Telephone  A  Tdcgiavk  CatagMy  baa 
been  incorporaicd  wilh  a  ea«ful  of  <t,ao*.  C.  P.  Bnbbard  la  jieaaldeat. 

PORTLAND.  ME.— The  Cia  CoaMrtMtian  CanqMy  baa  been  urgamzed 
far  the  parpoee  of  eperuiag  gai  planla  and  dnettic  ligbiina  and  bcatinc 
phnu.  The  company  hM  m  eapjial  eloeh  of  Iseoa^  and  lb*  following 
elicerf!  Fred  Oogue,  preaidani;  W.  S,  Loe,  neaanrcr. 

AUGUSTA,  ME.— Tb*  Amirteaft  UtUliiea  Oaovany  haa  hacn  bicor 
panlad  widi  a  apttal  MOdl  «f  l4,naa«aoao.  and  will  hnilid  and  operate 
dcetric  rallwaya,  deeiri*  lighting  ftaali,  »te.  The  odtoera  arc  M.  W. 
BaMwin,  Peettiad.  vecaldtmt  JaaMa  J.  Heman,  of  ForiluMi,  tieaanrcr. 

BIISTOV,  MASS.  The  Old  Colony  Lmht  Ctnopany  hot  (|*d  attldca 
of  incoTjKiratioii,  with  a  cApiial  st'-ick  of  t.^o.ooo.  .V.  F.  Cbace,  C.  BiMher 
and  WilHam  R.  Kcllcy  are  among  tbote  iaterciMd. 

JESSIE,  MICH.— The  Famcra'  Talaphone  Company  haa  b*M  oi^iaid 
wia  a  ca^l  af  tiooo, 

LAKE  CITY.  »ICH.-Tbe  Uiiaatihae  Tdcpbaoe  CbmpMy  ha*  been  in- 
carpotaled  with  a  capital  of  taa.ao*k 

ST.  JOHlfS,  MICK.— Th*  Ovtd  Mutual  Telapbane  Cempaoy  h..  been 
incarparaicd  trllh  a  aapllal  aineh  of  taiiaaa.  E.  B-  Carpmtter  ia  pniidcni. 

MUSKECOV,  MICli^Tb*  Prenant  ft  Heaperm  Ctmitraeiim  Company 
ha*  been  organiacd  to  bnild  an  tntenubnii  railway  to  cvnneel  Or.ind  Raplili 
and  Lndlngton. 

WALLFn  LAKE.  MICtT.— Tlie  Walled  l,ik.  I  <  Irphone  Company  haa 
tiled  ,lrtulc^  of  iiicoti^oration  in  the  iifhce  of  the  t  u^inly  Clrfk.  with  $l.oot> 
capital  sti..tk.  Geo.  llickeiHOn,  F..  Cahoon,  I..  S.  t"arnc3  and  H.  ¥  .^ndrew» 
arc  the  incorp-'raloT*. 

SANHUKM,  AII.SN.—A  alack  cvwpany  with  a  capiul  stock  of  $i»,o<ki 
ha*  been  oeganind  here  for  tha  comtrtwtian  of  three  mial  idaphan* 
line*.  F.  W.  Stevcni,  a  A,  Drebtow  and  EtuR  Qcrlb  arc  the  aaaanlt** 
annnlnae. 

XALfSPELL,  MOirr.— Urn  Wcatcrn  HaaMw  Uaitiic  Caavnuy  baa 
ten  Inooeparaled.  with  a  eaplial  of  Imwooo,  by  L.  H.  Fauci,  ol  Libbyi 
A.  Ktttdill,  of  Kaliipdl.  and  atbera. 
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''^^KMAV.  \KT1  The  Ha-kinan  Tc^c|^boib«  i^omp^y  hAM  been  incor- 
poraicJ  with  .1  rafiinl  .t.<k  »f  $T..a«o  by  Adtn  Brendle  nul  other*. 

r' AGK.  vni;  -The  J'uKc  Tilcjili»ne  Company  bM  been  iaMrpomcd  with 
a  oiniai  of  $io.,„».  i,y  t,  A.  Towiumd  and  odMn. 

)-lN'(.<Ji.\.  NKFi  -Ttw  Farmer*'  liHlctMmlcBt  Tclcplwae  Cowpmr.  of 
W^tyiie  unti  ThiifM "ti  CoMiticf,  hu  filed  aitldtt  «f  iamporatioit  with  ■ 

TKKNTON".  V  J    Thf  t'rairie  Tdephane  Ctmptay  ha>  iccural  •  New 

tcr«cy  rhar-trr  iirrinitiiiiu  it  to  ci  nslMict  ami  oixraii-  tclcphnni-  liiirf  out- 
lirlr  of  th<-  Jitiic.  The  rapital  Mock  i«  $.'00,000  .m.1  the  inc<rriK>ratOffi 
»rc  tarnr«  \.  J'k.tner  an,l  C.  P,  «  h.i«r.  both  ..f  K»n»aii  C  iiy.  atn! 
Fici   If.    Bf>»ti.  of  rar«..n<..  Kaii. 

CI.N'Ct  N"\ \TfS.  \.  Y— Till-  <lL-:l.c  \'al!c-v  Trlcphoiir  Company  U  Io 
be  incorp-i:aicil  with  a  oapital  »tock  d  $io,.,oo  Thi-  f.illo«tn«  arf  the 
•liiictMr*  I'l-  conipiiiy  IV  I'  Uh.c-Irr,  T.  M.  Iiav's.  F.  W  .  rirriU. 
WMlUni    K'i-.  ar(I»,  A,  l"o«  l«>n.  .1,   M.   Murray  niiil  J.  M.  I.,.(rt.li(r. 

.VORW  \^■,  N.  V  -t,«l,ctl  Kt.lii-  *  Millriv.llf  Tvloph.mr  4  TckKra).h 
t-om(.aliy  )u«  brrii  intDf |-:.r;ilr<j  lu  ii|ic'ra:r  trlephorr  lin^«.  cic.  Tllc  capi- 
tal i«  $5. OIK)  K.  B.  Tubb.  Norway,  prc«i<lml;  H.  0.  Dinsmore.  Normay, 
tT«««jrer. 

MARTOX.  .\  t".  Thr  Marion  l.inhi  &  {V.vriT  t  ompany  hat  been  in- 
eorf  .r  atril  with  a  t-apiial  .jf  ijc.mm,  by  .1.  I..  Morgan  ami  others. 

I  AKt~l<».  N.  1).  The  Pingrcr  Tclrj'honc  ('(onpany  h.i*  been  incorpo' 
rated.     \*  ith    a   capita]    nf  Jjfi.f.oo. 

IU-KM\GTO.V.  OHIO  -  Tlir  Nortl,  Kcnuva  Telephone  Company  ho* 
been   incorporateij  with  a  tapital  of  $iiio<,  by  A.  O'Xeil  and  O.  M.  EIMn*. 

NKW  PARIS.  OIlKi  The  N. w  I'arii  Home  Tdephane  Caaipany  hai 
been  ii>cort<oratc J  by  S.  <".  Kiihiv.  P.  C  Dowlcr.  A,  C-  LSodranidl.  t.  D. 
^-^h.   W.  IJ.  Ku*h.    The  i'ont|iany*#  capttaJ  is  San.ooa. 

SIIKI.BV.  OHIO  — The  Shelby  Trnciion  t  umpany  ha«  bren  iocorperated 
with  Jio.ooo  La;.i!al  .ttick  by  ).  K.  U  lil.  II.  K.  Il.ck.  }.  \V  VViUiamn.  A.  fl. 
Artder^.m  -jtul  A.  C",  Morw  to  I>uj1,|  a  Ijnr  (roni  I'lymuulb  to  Crentline 
throuKh  Shelby  with  line,  ilivtrjing  from  Shelby  ami  Bucjrrtu  in  one  dine- 
tion  and  Aihtand  in  ihr  ..thrf.   Thci*  linca  wmM  cofliplete  thrawgh  rmrtat 

from    Clevelair!   to  (oluntbu*. 

t  I.K\  KI..\\"I>.  t)III<>.  — The  Hii!h:an<l  Tilephone  lirnivary  has  been  in- 
corp.imtcrl  with  .1  ca;iital  stock  of  S.").i>iic..  .\.  l  ain,  I  .  lUavrr  and  .\,  tl. 
Slialfcr    arc   thr  iiicorpi^ralors. 

CRAN  nAI.I.,  OHIO  .  The  Kic-!slor  Telephone  C  omvany  hat  been  in- 
corporated to  riiterate  a  ti  lep]h>ne  f )>teni  in  narrl«^>n,  l-loyd,  A»hin^ton, 
<.>range  an<l  (  rawforrl  f'oiintie».  Inil.  Tlic  capital  st^ick  in  $6,(100.  John 
W.  Creaham,  tieoriic  V..  Sinn  an.1  .X.  W.  Schelei  ate  the  iticottwratar*. 

MAKTIN'S  FEkltV.  <HllO  — Ihj  liill.nville  *  Ohio  River  Tr.iction 
(."..mpAiiy.  with  a  capita!  of  $10,000,  Has  been  iiioorpor.iteil  by  lames  T. 
lleilijenK.  I"hom,n  .1.  Sirtnicr,  \V.  C.  Ka«r<«t«,  Loiii*  Uphart  and  William 
Ft   Kraiicis.    The  company  propMca  IO  baild  an  alcctrie  raUway  aMUMCtint 

r>ilI"Ti villc  .iiid  Rnyland. 

I  l'>IIISl'..  OKI. A. —The  Ctithiiiu  Tcl.phnnc  Comp,^ny  h««  beon  incvc- 
purated.  with  a  capital  of  $j.o<>o.  by  W.  \N'.  Oder  and  othrta. 

NORMAN.  OKLA-^Tbe  Koniian  Telcplwnc  Campany  hai  bean  iocw^ 
parated  with  •  eapital  ainek  of  $a».iaao. 

CLAttlOX.  OKUA — The  aea.  Cinurran  Valley  *  Western  Telepbene 
Cmnpany  hai  been  incaeparated,  irlth  a  capital  «{  tSiiaoa,  by  Jame*  B> 
Ety   Md  others. 

GUTHRIS.  OKtA.— The  riaiaanl  Valley  Tdepbene  Canpany,  •Wi 
a  capital  of  f  laaai,  baa  been  inearperaicd  hr  H.  O.  Recvcit  W.  W.  WbiM 
and  otll«r«. 

LAX^TON,  OKLA.— Tbe  Canadian  Conniy  Farmer^  McplMBa  Cam 
patty  kaa  baea  aeianiaed  «rhb  a  eapiint  vf  9s«b«Mi  with  El  Reiw  aa 
headfl|aart««. 

MOUNT  HOOD.  0Slt-4Iawnt  Haad  Ttileplianc  Canqwny  fcaa  ««•>  att> 
icin  of  iniMHpuiaiiaw.  wfth  a  eipitat  Mack  of  Sj.000.  The  inaarporalora 

,rc  \X'.  S.  Cin.bte,  C.  M.  Wi-han  aii.l  I.  V  LiiTcny 

(;RESn.\>I.  ORE. — ^Tbe  I'arincrs"  .Mutual  Telephone  Company  has  been 
itK-r>rt>urated  by  H.  W.  Skaiball.  Cliarle*  Clevelena.  Archie  Meyer*  and 
Tiiiioiljy  Brownkill.  The  line  will  probably  be  ready  (or  opcfa^oa  in  abant 

three  moiithii. 

ECU  EN  E,  ORE.— The  Chamben  Power  Company  lias  filed  art  idea  of 
TiieorpnratiiOB.  irith  a  capital  of  $5<SM*'  Frank  U.  Oianihcfi.  Gcane 
Midifay  aad  Danrai  Briaiow  am  tha  incarporMma,  The  company  will 
conatmat  aad  apataia  jilanu  for  tba  ptodactien  of  power.  cillKT  water, 
electric  or  aieaai,  and  will  alaa  aparalc  milla  for  tba  produMiaM  of  iamt- 
ber.  etc 

At,t.ENTOWlf.  PA<— The  Leiilsb  Heebk  ConqMtty  hia  bean  toear- 
pmratcd.  with  a  capital  of  $ia.aaa.  by  J.  H.  Jaeaby,  A.  S.  Wcibel  and 
a«1i«f«r 

ARMOC'B.  Sw  D.— Arttekn  of  ineorparatiM  have  been  Med  and  a 
^barter  sranied  10  (be  Cheater  Tdephane  Company,  of  Chester  totnuhip. 

FEDORA,  S.  IX— The  fHlicna'  Eeonomic  Tcicpbone  Cempiny  haa 
teas  ineoryomted  with  laj^aao  capital,  lo  bnlld  a  oounty  tdcphone  ayalcm, 

HENRY,  &  D>— Tba  Henry  Union  Tekphone  Company  hia  been  in- 
nerpoirated  by  J.  T.  Belk.  E.  Rainacha  and  othera, 

COtlRTLAN'D.  VA  — The  Conrttnd  Wavcrly  Tcleiibpnc  Company  has 
heen  incorporated,  with  a  capital  atock  of  ISiaocw  J.  K,  ScbieH,  Sr.,  presi- 
dent i  J*  P'  Johnaon.  secretary;  Dr.  E.  ¥.  Rceae.  ifcainnr. 
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TIIK  WKLtll  SAIKfV  IIIIKI>  R.VII,  SYSTKM,  Spenccrvillc.  Ohio, 
lAilh  a  capital  of  S^o,ikki.  ha*  Iieen  inc^irporatr,*  it.,  K,  M.  Welch.  Jnu. 
Wbyman,  J.  .\.  Park  an.3  ('.  .\.  WolfnrH. 

TIIK  KI.KlTKU  AIIVKRTISIXt;  COMPANY,  of  Cundcn,  N.  J.. 
ha<  I'cin  orKaniieil  with  ^  ciipital  of  SijarfMW,  by  Cbhrlaa  Wcbifald.  Sam, 

url   .\.   Kt1cl»»ni  an. I    .\     II.  Hrytiiiiil. 

TIIK   KI.KCTRIC  C  ONSTRL  i  TIOX  COMI'A.NY.  of  St.   I-ouli,  Mo 
has  been  inc.irpor.iteil,  with  a  caiMtul  of  Si^j.o-jo.    .\rthur  Lambert  is  one 
of  the  iiKot|N  ralofs. 

TIIK  <  KNTR.\I.  KIIXTRIC  COMPANY,  of  C.reensl>oro,  N.  C.  ha* 
f.Ied  articles  of  incorporanoii,  witlt  a  capital  itto^k  of  $2^,f>an.  The  incor* 
l^orntors  ate  W.  < .  Waddcll,  C.  W.  Petty  anil  C.  K.  I>oak. 

TIIK  TAYLOR  HKKRIl  K  ROTARY  KNGINE  (DMP.V.NY.  of  New 
N'nrk,  has  bet  n  incoriiorafi  d,  with  the  follort  inn  diri  clurs;  K.  11.  Her 
rick,   I.   K.   Raymotid  ard  <-i.   P.  Hcrricic, 

THE  F.LEl  I  RIC  SUPPLY  i  I  (>.\STRC(  TIOX  COMPANY,  of  La 
Croisc,  Wia^.  has  tiled  articles  of  incorporation,  with  a  capital  stock  of 
$10,000.  Robert  }.  Vichois.  Will  Tt  It^irford  and  K,  LJ,  Burford  arc  Uir 
tncorporafora, 

TIIK  INTKRNATION  Al.  f  l.Kt  TRO-CIIEM  l<  \L  COMPANY,  of  New 
\"ork,  X-  \..  has  been  incorporated,  with  a  ca(.»ilal  of  $10,000,  and  the  fol- 
lowing board  nf  fti.tolors:  W,  I"  McCarty,  Rocky  Hidgc.  Md.;  C.  E. 
Fisher  and  T     \    I'obv.  of  New  York. 

FRANK  li.  coiiK,  t  l-icauo.  III..  Iiji«  filed  articles  of  incorporation 
ind  will  eiijfaae  in  the  ni:nuif;iciurL'  of  telephones.  The  capital  is  placed 
at  $100,000.  A^s<x;iatefl  vith  him  are  Emma  .\.  01«<n,  Mary  R.  Roch- 
furd  and  Elitalieth  R.  Ktn^. 

THE  IIROWXELI- TREllKR  l  lOMPAXY,  Rochester.  N.  Y..  has  been 
incortHjrated  and  will  niamif.icturi-  .iiitomohiles.  The  coitipany  is  capitalized 
at  $<io.o«o,  and  the  following  ar<-  named  a*  director*;  1-,  .\.  llro«-ncll. 
M-  L.  K.  Treliert  and  Paul  I.e  Hard*. 

THE  Eim  ARl>  E.  CARY  (OMPANY,  of  Nc«  York,  has  been  in- 
Csieporatcd  with  a  capital  of  $jo,ono.  The  conipany  will  mar-'ifacttire 
electrical  apparatus.  P.  i\  Kri-^liTicks.  Uenn  Kincry,  R.  W.  Crawford,  of 
New  York,  are  the  incorporators. 

THE  J.  G.  B.\RU  KLKCTRIt  \L  COMPANY.  Si.  l-oiiis.  Mo..  ha» 
made  IppUcatton  (or  incorporation.  I'he  incorporalnrt  are  lesse  li.  Ilnrr, 
Wade  U.  Ihwli.  Frank  J.  Dausbcrty.  Ernest  C  Kreiua  and  Marion  SL 
LnftiA  Tlie  objeet  of  the  ineorporatien  is  10  manufaelnre  and  deal  in 
cleetrical  appliinccs,  fixtnRik  maeliincry,  etc.  The  capital  atock  I*  $iataaa. 
fully  paid. 

TBS  STARK  SIGN  COMPANY,  of  Canton,  Ohio,  haa  been  Inea*. 
pMied  with  a  caplUd  ilQilt  of  $iabaao  by  P.  F.  Ditlcohnecr.  WiHhui 
Scfaahta,  Lather  Day,  Thomat  Si.  Jelbft  aad  adicfi.  The  cnmpaoy  wID 
absoft  the  DitlciiBHiwr  Sign  CampMir  and  wBI  make  elaclrle  and  apadal 
liins  of  all  diserlpilaan. 


Ttierr  of  key  sockets.— in  Ibc  Criminal  Conn  of  ChieafOk  Caak 
County,  a  jary  on  Thursday.  March  1.  brought  in  a  verdict  of  guilty  in 

the  case  of  ibe  People  vs.  Ralph  lipsey,  (ndiclest  (or  rrccirinR  stolen 
|>roperty,  the  penalty  for  wlikrh  i«  impnaanment  in  the  [leniitntiary  for 
tiot  less  than  one  rear  th.t  more  than  ten  years.  In  this  ctse  the  iury 
foiiii.t  that  Lipsey.  ■.' h  ;  t;i'--  ir<-:-.dent  of  the  Creat  Ni>rthcrn  .Metal 
t'ompany,  61  West  Van  iitiren  Street,  f"hica(ro,  \\nA  received  attd  a^ain 
disgxised  of  four  cases  of  key  (ockeis  which  1  1  \<"  iouily  been  stolen 
fioin  one  of  the  large  jobbing  house*  of  ChicaK.*.  .Many  of  the  jobbing 
luniSQS  have  suffered  nv>-<  1  i—i,  from  petty  ihievinK.  as  well  ss  from 
gnvcr  acta  of  ilcaling.  involvme  often  vouds  of  couaidftakle  value,  aad 
the  elactrisal  Jobbsra  and  maaMfacwrara  of  aiaadard  aufpllea  have  Uhnn 
mach  intcTCit  in  ttla  aiae.  The  diidoMnrtt  nf  the  fact  nf  neelvins  iialan 
pruyarlji  la  «■»  of  iha  matt  dJfleuit  capahte  af  legal  fMoC  cad,  in  ihia 
caaci  Iho  defean  left  no  alone  antnmed  Io  csenpa  Ac  jury  aad  the  var- 
diet  of  iruilfy,  TI1C  commission  of  this  ofTcn^e  is  one  that  ia  a  COaMaut 
menace  to  the  legiiiinaie  trade,  for.  unlets  the  thief  can  find  a  leiMe  (n 
dtsftosc  of  the  stolen  ^oods.  there  would  be  few,  if  any  scriotii  cases  of 
this  nature.  The  evidence  in  this  case  was  prepared  by  Fre<leric  P.  Vo9^ 
lawyer,  Manjuetle  lluildinit,  who  assisted  States  Attorney  .lames  Bar* 
bcnir  in  the  pf<i«-ctition  of  the  case. 

TIME  STAMI'  I.!  rr'~; \TH'X  !  i  the  case  of  the  Calculagraph  Com- 
1-1.*  ut  .N>\%  \"]\,  ■. Itn.  1  \\il-:-.  T.,  which  was  a  suit  brought  i:n.dcr 
ibe  patents  nf  H. n.ilinn  Ahihi  ri  *i-  iTif--in  the  ,Aulontatic  Time  Stsnsp 
Cnmpnny  fio-i  1  ii.iriK  .1  j-;  i  li  ,ti  imir  iment  known  as  the  "Timeo- 
meler"  used  oil  iricpiione  toU-lliic  switchboards  to  record  the  lime  the  toll- 
line  was  In  use  by  a  etiMonMr,  the  U.  S.  Circuit  Court  of  Appeals  in 
an  0|nnion  b/  Judge  Colt  haa  reversed  the  decision  u(  Judge  Bale,  of 
0ie  U.  S.  Elietrict  Court,  and  haa  remanded  the  case  to  the  Cirenit  Cawrt 
with  dirccliooi  to  disnriss  the  Wl]  at  the  Calenlagraph  Company  wMh 
eeita  in  the  Grcnit  Coort  nod  la  the  Court  of  AppeaU.  Judge  Hale  bad 
also  faund  the  defendant  in  contempt  for  making  another  inai:^iie  for  the 
same  purpoaa.  known  as  the  "Tiuraitraph,"  and  this  decision  of  the  Conrt 
of  Appeals  acts  to  void  this  findinii  also,  \.  s.  Rusk  ~nd  Frcdh.  L. 
Emery,  eauase]  for  appcilanl.    E,  J.  Prindle  for  appellee. 
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WILLIAM  ALFKKH  HOVEY.  o(  the  AnMricin  Bell  Trlcpbonc  Com- 
pany, well  known  in  )onrniIi>iic  and  literary  circles,  died  in  Boilon  on 
February  |8,  aged  64  years.  He  was  at  one  time  president  of  the  Mcr- 
chants*  Electric  Light  &  I'ower  Company,  and  in  he  became  editor  o£ 

the  httctncal  Htl'trw,  In  1883  he  asMtciaIrd  himself  with  the  American 
Bel]  Telephone  C'ofnpan>.  with  uhich  he  remained  up  lu  the  time  of  his 
death. 

MR.  F.  R.  (III.I.JNDKK.— Mr.  Frederick  R.  Oillinder,  president  and 
senior  member  of  Oillinder  fi  Son**  Franklin  filaM  Workn.  rhila^lelphia, 
died  at  hi*  linnie  there,  laM  week,  of  genera]  debility.  lie  was  born 
in  England  in  1845  and  tuccceded  his  father,  who  founded  the  Franklin 
Flint  Glass  Loinpany,  and  was  pretideni  uf  the  Class  Manufacturers'  As- 
sociation. He  served  as  a  volunteer  in  an  emergency  feginieni  during  tbe 
Confederate  raid  into  rennsylvonia,  in  i86j,  He  Irairs  a  widow,  two 
sons  and  a  daughter. 

MR.  CHARLES  H.  KIl.r.ol'K,  who  was  prominently  connected  ulth 
street  railosy  and  telephone  systems  in  Cincinnati,  died  at  his  home  in 
that  city  Um  «eek  Me  built  aitd  otwraied  many  of  the  original  h«tM 
lin^s  in  the  city,  entering  the  business  in  1869,  It  was  umler  his  guidance 
that  the  street  car  lines  were  first  eijuipped  with  cable,  then  electrified 
and  finally  merged  into  the  present  system.  He  left  a  fortune  estimated 
at  15,000.000.  For  a  number  tif  years  he  had  led  a  retiretl  life,  devoting 
his  time  largely  to  Vhanties. 

MR.  FRANKLI.V  UKlioKS.-  We  regret  to  note  the  ^ealh  of  Mr.  Frank, 
lin  Brooks,  well  known  as  vice-prestdent  of  Eugene  MuiiscU  &  Co. 
This  sad  event  occurred  at  his  home  in  Elizabeth,  N*.  J.,  March  j.  lie 
had  been  ill  for  three  months  or  more  with  rheumatism,  and  had  lately 
gone  to  Summerville,  S.  i*.,  for  treatment.  He  grew  rapidly  worse  and 
being  brought  home  succumbed  shortly  afterwards.  Mr,  Brooks  was  born 
in  San  Francisco  fifty-one  years  ago,  ami  came  East  with  his  parents  when 
but  a  child.  The  elder  Brooks  was  interested  in  a  mica,  mine  in  North 
Carolina,  an<l  there  the  sun  s(Kiti  several  years,  acquiring  knowledge  of 
the  mineral  which  maile  him  widely  known  as  an  expert.  He  associated  him- 
self with  his  cousin.  Eugene  Munsell,  in  the  firm  of  Munstll  &  llrooka 
and  dealt  m  mica.  Later  Eugene  Munsell.  Franklin  Brooks.  Lewis  \V, 
Kingsley  and  William  II.  Rollu  bought  out  the  Muntcll  &  Thompson 
Manufacturing  Company,  and  this  and  the  firm  of  Miiiivll  it  Biooks  were 
consolidated  into  the  firm  uf  .Munsell,  Rollu  &  Company.  Tins  firm  was 
later  dissolved  and  the  firm  of  Eugene  .Munsell  it  Company  was  fnrmcd, 
and  of  this  firm  Mr.  Bruuks  was  a  member  till  his  death.  He  was  also 
vice-president  of  the  Mica  Insulator  Comitany,  an<l  a  director  in  two  mica 
mining  companies  operating  in  North  Caruliiu.  The  firm  is  also  interested 
in  the  output  of  mica  mines  in  India,  and  a  few  years  ago  Mr,  Brooks 
visited  there,  while  on  a  trip  around  the  world.  .Mr.  Brooks  was  prrf^ideni 
of  the  Maltano  Club,  a  member  nf  the  Elizabeth  Club  and  of  the  Ellia- 
betli  Town  and  Country  <  lub,  and  a  director  of  the  L'niun  County  Trust 
Company.  He  wa*  widely  acquainted  and  was  everywhere  a  great  favorite. 
He  was  of  a  genial,  generous  disposition.  Mr.  Brooks  married  Miss  Julia 
(i.  V*an  Horn,  of  one  of  the  old  Dutch  families  of  Jersey  City.  Besides 
his  wife,  Mr.  Brooks  leaves  one  son,  ICugene  F,  Brooks,  and  two  daugh- 
ters, ^liu  .Marion  and  Mi>*  Joaeidiine  Brooks. 


^^^^^  MR.  H.  C.  THAXTER,  of  the  Stand- 

^^^^^^^^      .  ard  Electric    Works,    San  Francisco, 
^^^^^^^i  was  bom  in  Carson,  N'ev., 

^^^^^^^^L  .J4,  where  he  received  bis 

^^^^^^^^^^^  education 

^^^L  to  Terre  Ind.,  10  enter  the  Rose 

^^^K  Polytechnic  Institute,  He  studied  there 
w^^^  ^^^H^^^^&  years,  leaving  with   Ur.  Jor- 

^J^^B^^^^^^^^^I  the  contingent 

^^^^^^^^^^T^^^^^m         I'om  he  graduated 

'^f_J^^^^^t  degree  of  B.S.  electrical 

^^^^^^^^^^^^^^^^^V^  He  entered  the  employ       the  Loa  An. 

^^^^^^^         ^^^^V  geles   Railway         the  the 

^^^^^^^      ^^^F^  same  who«c   service  be  was 

•^^^^L    ^^^H.  rapidly   advanced    through    its  several 

.^^^  ^^r^  departments  to  the  position  of  superin- 

lemlent  of  motive  tK>wer  in  1896.  Al 
this  time  the  West  Side  IJghting  Co. 
of  Los  .-\ngcles  was  negotiating  to  be- 
come an  Edison  licensee,  and  desiring  to  obtain  the  ser^'ices  of  ■ 
thoroughly  reliable  engineer,  offered  special  inducements  to  Mr.  Thaxler 
to  become  their  engineer  and  general  suprintendent,  which  |>usition  he 
accepted  in  i8v<>.  That  the  choice  of  the  Edison  Company  was  a  wise 
one  has  been  ilemonstratnl  by  tbe  rapid  growth  of  their  plant  from  a 
lOO'bp  high-fre<)uency  station  to  one  of  sofm-kw  capacity  with  three 
steam  stations,  one  hydro-electric  sub  st,ttion,  with  an  auxiliary  storage 
battery  for  supplying  a  large  underground  area,  during  the  seven  years 
of  Mr.  Thaxter's  inciimheiKy.  In  IQ03,  he  was  offete*!  and  acceptexl  a 
position  as  general  manager  of  the  ,\sphalt  Paper  Pipe  Co.,  which  later 
became   the   .\merican   ( onduit   Company   of   Los   .\iigeles   and  CTiicago. 


II.   C.  THAXTM, 


V 


Desiring  to  return  to  the  line*  of  hi»  profession  be  reigned  from  Ihia 
eoin)>any  in  1404  to  take  the  position  of  engineer  and  general  sujierin- 
tendent  of  the  Standard  Electric  Company  of  Californiii,  where  he  re- 
mained until  that  comp.-iny  was  absorbed  by  tbe  California  Ciu  ic  Electric 
Corporation,  when  he  entered  the  employ  of  the  Standard  Electric  Work* 
of  San  Francisco,  Cal.,  a*  engineer  and  asssistani  manager,  which 
position  he  t.til!  hottls  at  the  present  writing.  This  company  is  a  member 
of  the  National  Jobber*  .XsMiciation.  and  besides  doing  a  general  con- 
struction business  represents  as  Pacific  Coast  agent  numerous  Eastern 
factories  foi  various  lines  of  electrical  appliances.  .Mr.  Thaxter  has  been 
largely  instrumental  in  bringing  the  Standard  Electric  Works  to  the 
front  as  one  of  the  leading  electrical  firms  on  the  Pacific  Coast.  Ilia 
services  are  also  in  fri-<|uent  demand  by  a  numerous  clientele  a>  a  con- 
sulting electrical  engineer. 

MR.  HOMER  E.  NIESZ.  «hc»e 
efficient  work  as  a  director  and  in 
charge  of  publicity  for  the  Chicaso 
Electrical  Show  have  resulted  in  his 
being  ma<le  tnanacinf  director  u{  the 
slmw  for  next  year.  Is  assistant  tu  tbe 
second  vice-president  "I  the  Chicagu 
Edison  CoinjNUty.  He  was  born  in 
Canton,  (J.,  in  1868  and  ediKatrd  at. 
Mt.  Union  College,  Alliance,  O..  from 
which  he  graduated  in  188b.  I>unn|c 
his  course  he  specialized  in  civil  en- 
gineering with  the  idea  of  lakins  »» 
tbal  work.  .\fter  grailuatlon  be  en. 
gaged  in  eleciriral  work,  first  with  the 
Western  Electric  Company,  of  Chicago, 
and  later  »ith  tbe  United  Slates  Elec- 
tric Lighting  Company,  and  with  I>eon- 
n    t    xitsi  '""^  Izard.     In    |8S»  ho  entered 

the  employ  of  the  Chicago  Edison  Com- 
pany as  wireman  and  rapidly  rose  from 
one  grade  of  work  10  anolber  until  in  iDilg  he  was  made  assistant  suncr- 
Intendent  of  the  construction  de|>artment.  1'his  position  be  held  for  ten 
years.  In  iH^si  be  was  made  assistant  to  Mr.  L.  .-\.  Feriruson,  then 
general  suiwriiitendent,  in  which  fiusuion  he  coniinueil  when  Mr.  Fer- 
guson became  second  Vice-president.  Mr.  Niesj;  has  written  for  the  tech- 
nical press,  an<l  in  1905  edited  the  National  Electric  Light  .\aaoctation 
Question  Box.  In  the  latter  connection  he  did  excellent  work,  appre- 
ciated by  all  central  station  men  who  have  occasion  to  refer  to  the 
Question  Box.  Me  was  one  of  the  incorporators  of  the  Chicago  Klcc- 
trical  Show  and  look  an  active  part  in  the  management  of  this  ye»r*» 
show,  which,  as  said  before  in  these  columns,  was  a  remarkable  success, 
having  an  attrinlance  of  iui,ihh>  in  1.;  days.  In  taking  up  tliis  work  Mr. 
NIesr  does  not  in  any  way  relinquish  his  duties  as  assistant  to  aeconci 
Vice-president  of  tbe  Chicago  Edison  Company,  from  which  oAce  he 
will  carry  on  the  work  of  the  exposition  for  the  present. 

MR.  F.  A  BKRTRAND.  formerly  of  the  Springfield,  Mo.,  Gas  & 
Electric  I  omiNiiiy,  has  liecoine  interested  in  and  will  manage  the  Jeffersoit 
('ity.  Mo.,  Light,  Heal  &   Power  Company. 

MR.  CHARLES  J.  GOLDMARK,  consulting  electrical  and  mectianical 
engineer,  has  rentoved  his  ofliccs  in  New  ^'ork  to  7  West  38th  Street, 
a  district  that  bids  fair,  with  the  ot>ening  of  tbe  I'niled  Engineering 
Building,  t(»  become  the  great  renter  in  New  York  for  professional  men  m 
the  engineering  fields. 

PROF.  W.  HALLOCK,  of  the  physics  department  of  Coliiinbla  I'niver- 
sity,  New  York  City,  has  Ikcen  appointed  dean  of  the  faculty  of  science,  tn 
place  of  Prof.  E.  11.  Wilson,  resigned.  Prof,  llallock  is  widely  and  fav- 
orably known  in  the  scientific  field  and  hu  (  wide  acquaintance  amung 
electrical  engineers. 

MR  N.  McD.  t  R.WVFfJRD.  formerly  general  manager  of  the  Hart- 
ford Street  Railisiiy  C'omiiany,  and  mure  recently  engagetl  in  engineering 
work  at  Hartford.  Conn.,  is  making  a  trip  tu  England  and  cither  part* 
of  Eur(*pe,  in  connection  with  the  municipal  ownership  investigation  of 
the  National  Civic  Federation.  He  will  probably  be  i>ccupie<l  there  for 
three  or  four  months. 

MR.  HENRY  FLt >Y.— Napier  &  .Mitchell  .Mfg.  (  ompany,  of  Belleville. 
N*.  J.,  is  enlarging  its  factory  by  the  erection  of  two  new  buildings,  con- 
tracts for  which  have  already  been  let,  .-Ml  the  power  and  lightitig  will 
be  electrically  distributed.  Two-phase,  J40  volt  motors  and  a  itenerator 
direct-connecird  to  a  highsjieeil  engine,  will  be  installed.  .Mr.  Henry  Floy 
is  the  consulting  engineer, 

MR.  C.  F.  DINS.MOKE.  treasurer  of  the  Match  .Nccumulaior  Com- 
pany of  Boston,  has  Ik-cii  visiting  New  York  this  week  in  ibe  interests 
of  his  company.  Mr.  Dinsroorc  i«  a  chemist  and  idiysicist,  and  tltaring 
the  past  15  or  jo  years  has  done  a  great  deal  of  original  research,  not 
only  in  clicinistry,  but  in  the  deeper  problems  that  touch  the  constitutinn 
of  matter  and  the  cuiiservatiun  of  energy. 

MR.  GEORGE  W.  FOWLER,  who  has  been  actively  engaged  in  the 
electrical  engineering  business  for  several  years  past,  has  established 
himself  at  i.tb  Liberty  St.,  New  York,  as  consulting  electrical  en^neer 
and  power  expert.  Mr.  Fowler  was  formerly  connected  with  the  1  .  &  c. 
Electric  Company,  and  more  recently  has  engaged  in  rngineenns  con- 
struction. He  will  devole  his  attention  especiaUy  to  the  application 
of  electric  power  to  industrial   and  manufacturing  establishments. 


Google 


ELECTRICAL  WORLD. 


547 


lU.  FKANCIS  e.  DONOHOE.  who  hn  hml  choffc  of  tkt  Cbirago  ol- 
ficc  of  the  Amnican  Electrical  Works  (<'r  the  (■.iM  twdw  year),  li»  htrn 
tmufcrrcd  10  the  potitinn  of  »alc«  aiictil  at  their  Vtm  Yorli  oflficc.  Hii 
I>r»<l<«rwiir,  Mr.  \V.  f  f  in.  r^jisnr  I  March  1  tn  encase  in  the  real 
r»tate  bti<«itic<t»  on  L't.v;  M:-   1>-i.a4ioc  faaniied  over  the  maiiajre- 

mcnt  of  the  Qncafo  cificr  t»  Mr.  E,  U.  HaauaimiL  who  Iwa  bvm  miWiin 
4hH»  tfw  jt  mtM  Mr.  DMdto*       in  chtit*. 

Mt.  nUBBItT  H.  IlACRAK^TIie  coactructiM  work  «(  dw  CIcciricd 

DiVthlMMItt  Company  and  ibr  Toronto  ft  Niagara  Power  Company  U  now 
l^gBilchhi^  CQcnplction  anit  it  ti*«  Ix-rn  con^iilrri-<l  urcoMtr  to  »{)po4nt  • 
fCenrrat  nuoncrr  uho  will  (civr  utiiltvidcd  attention  to  the  o|KTalion  of  the 
coitiptiitiirt,  Mr.  yrederic  KichoU  has  therefore  retired  from  that  posi- 
tian  and  u  now  first  vice'^CMiicm  4uiij  maiuclnc  dimior.  Mr.  Hubert 
H.  Uktoc,  faKefWf  tor  tlw  uw  wnwido,  hM  toea  ajipointed  tcmeral 
■Ma((*r  Hid  wOl  aMainr  Ac  doljts  (oon  ■■  tke  ntOHory  arrange 
tnents  can  be  cumplete^. 

.MR.  JOHN'  1°.  W  .\M..\rF..  f»t>i<rrly  diM  tngirttt  «r  (he  PkilMn  Cuial 
Commiuion,  will  tti  ii  few  wc<-k*  take  an  important  pctiition  in  The  West- 
ingb(»ii9<  Companies.  TUii  »tep  wai  rumored  when  Mr.  Wallace  left  tlir 
CoMmiwinn,  Inii  the  ««•  WM  very  inUrruiite  then  at,  iiwtced,  it  is  t" 

dw>  It  k  unicMiMil       •  imw  WtMingkoiiM  canrniy  it  Mag  awn- 

ot  wtieb  Mr.  Wallace  wfll  lie  die  prentienl.  but  the  oCcSal  anlWMM- 

ntrnt  on  the  Ruhject  tn  not  expected  before  the  end  ol  the  iirexeiit  miWtb. 
Mr.  X\'»IlJCe  Iiefore  »»-rviil(t  i>ti  Itie  ('anal  Comnii««ion  w.i*  fliiel  ettfilwcr 

p(  ilie  IlUiwtt  Ceiuia]  Haikroaii,  and  b»%  aJwajra  cnioyed  a  btch  rtfwathin 
la  eafjnceriai  circlca  for  Ms  technical  ablliir  ai 


Trtuie  Vtiblications, 

SWITCHBOARDS.-  -The  Worcester  Electric  MaiuifacliirinK  Cmn|»any. 
4 J  \^flt»n^c  Si..  Worcmrr.  Mom.,  had  j«xuc<J  circular  No.  JcalinK 
with  ?taiMl*rd  »»itcKU;^rd>ji  for  j-^o  voli  circuiix.  The  s  a  hclitn  in^ 
Mruiocnls  ar«  «t   any   Myr   '-:.iir.:   by  l!ir  purcliftvr. 

MICHIGAN  CKOAK   P<Jl.r:.S.    A  nrji  hroctmre,  Wntt  lu* 

been  ismcJ  on  the  subjrct  of  Michiiran  «hiU  <  •  I- 1  piles,  by  (be  Krltugit 
SwUcbboATd  4t  Suppl)  Company,  of  i  hicoco,  lit.  It  give*  a  ricw  oi  tu 
yvd  M  Wllvom  Mtcb..  and  inctuilcs  *  variety  of  dal^  tpcdto* 


HAZARD  MANfKACTVRIN*;  COMPANY.  Utc  well  known  manufac- 
turer o(  invjlatri]  wirew  ami  cablf«  at  \Mlkefcbarre.  Pa.,  ho*  iwucd  a 
ban(]5ome.  larcr.  brxiaiMirri  otlrndar  ir.r  190^  fb«t  H  «w*fttl  for  »ny 
oAcc  or  plant  where  tbe  ilay  i>f  ibe  moiuh  *lioul4  ba  ftefolf  1*  CVUnMa 
EacJi  dau  Ufti  a  »pace  ftbuut  j  by  j  juchei, 

CENTURY  TELCraONE  OONSTKUCTION  COMPANY,  of  fiaihlo, 
W,  y*.  liH  flOt  11^  an  aiirMtlv*  looc  «Ht«aec*  "ad."*  whtdi  h  hfts  Wen 

Ufinir  to  good  advantage  in  adverti-^itte  ifnlrr>fni1rttt  trlrphone  kctvmt, 
Tbe^e  c(llulo«iJ  ifianjrular  disc*  are  ri- 1  fit-  i  1  ■  transmitter.  bemtC 
hdd  ui  place  by  tbt  inowtl»pic<«,  and  bear   Die  "Indcpcudenl"  abiciil 


WARD  LEONARD  ELECTRIC  C0.<  BrOaimne,  K.  Y.«  liw  Umcd 

a  catabifcur,  N<t.  19,^6.^.  c^tvcfing  motor  starler*  equipped  with  2<i  step*  of 
resistance    for  c^ntttil   by  firM   frttiiUtion.     It   tfvcludr*   cuts,  dtfi- 

(rams  r^f  connections  ^owtni;  tiitrrnal  o<n:iec(ton4,  full  descriptions, 
glviors,  etc.,  covering  lK>ih  the  plain  no  voltage  release  type  and  the  in- 
terlocltiaK   overloa^l   Ufcuii   breaker    atid   uo  vi>lug(:   rel«a»c   type  TbU 

MialDfuc  will  be  torn  vfon  m^imcM. 

iNTERirRBAX  RAILWAV  jOtfRKAt.— Mt".  J-  T.  EllSott.  Jf-.  A«*f^ 

ican  Central  Life  Iluildtag.  Indianapolis,  jfive*  notice  tbni  he  has  V»i! 
appointc*!  receix'er  f*tr  tb^  Itxierurhan  /?i(i7tt-dv  ^i>«fna/  of  that  ciiV.  1  t-  ll- 
lor*  can  nk  ctamn  tmiil  March  10.    Thi*  was  an  altrntpl  lo  akftuc  a 


siKcial  ]*aper  to  COVCT  inienirbaii  rwlway  work,  but  that  derailment  of 
trchaiemf  jtt«nuiHaip  f»  alrcwly  well  illcdL  mmI  h  «m  Mon  tfeewn  that 
no  necfMity  caifiH  for  ikb  ^Ulcatbut.    lib;  B.  fL  T«lb(Mt  waa  ib« 

r-ditor, 

McI.EOU.  WARD  &  COMPANV.  27  Tliaine*  Street.  New  York  City. 
^tefk.  lamp  (ir>tfiall*i>4,  li.ivc  juftt  isstird  a  bri>id  »h«-t  of  their  fi«t«Tr<  and 
^RaMes  under  the  title:  "Light  Where  Needed."  I1  showx  no  fewer 
Aan  twenty  tb rev  ^tytcA  and  vuielic&  of  desk  Umpg.  putptt  lamps,  biacket 
Umf%  orcbratra  Umpa,  pictura  taoipi  and  oUmt  uaifiM  apecialifiea;  aod 
fllvtlffttoft  alao  the  Ward  ^'iMuUe-loflnt^*'  tlimsh  wbidi  Hie  Aeniile  cw4 
run'*,  aiwl  which  gives  free  pT.ay  to  the  nao^ cment  of  the  lamp  in  any 
direction.  The*r  Ward  und  Kin^itirtO  fcip^v^i-^Iiie^  h«vi-  iH-en  a  gfeat  h:ion 
to  the  pitltlte,  Miul  |tj--;Uy  if  thry  were  more  icrncrally  pubhrJ  by  central 
Hiation  c>inip;iiiirs.  or  installed  by  isolated  plants,  there  would  be  a  BllciE 
ktcnrr  ajiprtviafTi  r    .f  il  i  v  .'u.-  .u:  !  beauty  t>f  the  electric  light. 


JS'ebuj  of  the  Trade. 

rilK  Kl.F-KTROX  MA.SLF.WTrRING  COMPANY,  of  SjirinRficld. 
M>i-.«.,  hat  awik  (rranfeawnt*  tn  aiaiiHtictiiia  Ihe  'Salton"  car,  a  aril- 
known  Fntnrli  maiiel,  m  connection  with  iu  aikcr  warfc  at  the  faclor>-  in 
this  alj, 

CHANGE  OP  STVLE.—Tfce  C.  H.  Whaler  CoiilcaKr  *  Puaip  Coax 

P.U1V.  on  .iccounl  of  lUt  .lelax  and  ciiirnaioa  dW  l«  tlM  tiSllllrily  Of 
)l<  nrimc  to  that  of  annliier  concern,  has  ibamieil  itt  CMpOffate  UUtt  M 
t  .  It   Wtici'k-r  MnniifacturinK  Company. 

TIIK  flASTIAN  .MKTRR.  a  <elt  l>ni,i«ii  Itrllixb  meter  of  the  clrctrol^ii; 
lypi:,  II  baiMtlctl  in  tbii  country  by  (he  tUliua  Maaulacttinnc  Company  of 
BrUcabort,  HiHidclphla.  Pa.  Mr.  Fnali  S.  Uair.  incHdeat,  Infonit  m 
diat  ili«  Bairian  Mner  Comftny  claim  Ibat      per  cent,  of  all  the  mcien 

used  in  At)^?':»Hi  Ttrr  "f  it*  trt^  ^Ti^l  nir-lf 

FRF.VKRT  .M\i:  niNl.KV  i  0^:I'A^^  n.r.  ,  |-r.r.;  ■.-X-^-v-.m  and  ofli<e» 
at  s8  r>ej  Street,  New  Yorlt  Ciiy,  wiiere  it  carrien  a  complete  line  of 
'  '  .>  ind  accoad  band  aietll  «orkiti(  liKit«  and  machinery  of 
■tcription.  It  la  alao  ■aoal'BEtnring  a  line  of  newly  drviicne,!  hand 
iravdiMc  cfiMa,  IHHqn^  talMa  aad  oactbeid  <ncla>  wbich  are  said  ti> 
eiialMdr  a  aainber  af  ImpHweaienW  aad  new  fcalMre*.  Mr.  II.  F.  Frevert. 
the  head  of  the  coiieern.  ha»  had  a  large  cxt*eneriCT  in  the  machine  tool 
bnaineu. 

VUt,CAN  *i;>r,l)F,RlNiJ  rOllLS,  I-  p.  Ilro.n  &  Co..  n  We.t  ;ack- 
9on  Boulevard.  Chicaxo,  have  neenlly  enlaficed  their  <iuartri»  anil  are 
calching  up  with  orders  for  Ibeir  Vulcan  clcetric  soldering  tooK.  A 
miabar  af  loaptmoMMa  bava  lately  been  inuodaced  faiio  the  ((Dad>.  and 
Mr.  F.  J.  Hoinelh  fhe  aMnaicr,  Mr«:  "The  orlfinal  No.  to  ha>  been 
»uperiede<l  by  the  Xo.  loo.  which  is  idetitical  in  ■'»rc  -with  if;,-  \  p  to. 
In  the  No.  too  the  parta  are  hraxcd  toffether.  il-'  i  i  i'l.!.-  I'-i'.  T.  I  .rit-jf 
braced  on  after  the  winding  is  in  place.  We,  therefore,  have  a  com- 
pletely closed  windinK  chamber,  the  viodhic  bliaib  aa  it  were,  einbeilded 
in  a  aolid  metal  body,  and  (has  pnHccted  fma  ibe  aoiderlni  Hun  f-,in>e» 
and  tiM  ialMMa  aatrealva  cfaci  wbiCb  alwaya  reaalla  from  the  aciioa 
«r  tk(M  finaM.  W«  have  to  cHanfed  ib*  ccitMnictioa  of  the  renewable 
copper  tip  as  to  do  away  with  the  iinnibilily  o(  the  lip  beeoming  Huck 
and  imniovahle.  The  makC'Up  of  the  tool  ha-t  also  been  clianieed  in  »uch 
a  manner  that  the  cin>prr  core  i»  located  in  Ibe  bytly  m(  the  appliance. 
cnabltCK  u-t  to  reduce  the  price  of  extra  tiiw  from  50  cent*  to  yo  cents 
each.  The  No,  ^Mo  Ikaa  been  devclo|ied  along  linea  umilar  to  tbc  No. 
laa^  and  tht  lirttr  tiaii  triridi  «•  ara  naw  prqwrtait  wlU  ii««*  Ibe  vaae 
camtntciliMi.   W«  are  twUdtnt  ibat  elect rfaally  baiiMl  mMcHiic  copper* 

will  ra^i^filv  replace  thote  healed  by  Kax,  ff»o]ene  or  charcoal.  As  a  mat- 
:er  c  •  1,  He  are  now  piitting  ttiew  tool*  into  many  manufacturing 
establithmrntD  in  piM*  of  Ibe  ol>aolt««  drviccB  arbieb  arc  Iwinf  abandnncd." 
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opaitaiblc  laaierial  act«  tu  mora  a  mullt> 

_       jt  pal"""   '  — ^ 

coBlaet  point  aiay  be  ad|ai 


jlttta  far  tbc  alarm  or  CBll„__  ,  

ailed  timallBnemxly  by  an  iadem.  tor 


UNITKU  SIAfRs  P.ME.VTS  li-SnF.f)  FF.R   jr.  1006. 

1  Con  ducted  hr  Kawiibniai  tt  StaoKbridge.  Pat.  .Mtyit.,  u«  Na«siu  St .  N,  V.| 

StJ^aj.  TIl£ftUO£TAT:  Ailbor  D.  Cahoa.  Cbicaiio.   111.     Apji.  Itle^l 
Auc.  tM,  ipac   A  iud  of  « 
abwc  lerer  bctwara  coaiact 
Tie  coBlaet  point  an 
tftfferent  temperalurej, 

•  13.410-  MOTOR  rONTKOI.;  llutki  .\.  trk.  Newark,  N.  I  App.  filed 
May  16,  IQ05.  The  coinbiitntiotv  with  a  motor  liaviiie  ook-t  and  an 
•rawtnre,  of  as  adjuatabic  yoke- ring  hatrinn  a  aerica  pf  poriiotia  of 
large  craaa'aeclimal  area,  eacb  aonaewbai  longer  tban  tbe  tSiatailtfa  be- 
tveen  the  poles,  and  haiHne  portion*  of  small  Cf«!i»-MetH4ial  area 
ConnerliniE  the  portion*  of  la^^f  t  ''' »ectloo*l  area. 

•tJJH).  SELECTIVE   SICNAIJM,    -V-   KM:   <harle«  <".,    H.iwley  and 
Herbert  <>.  HolderiieM,  tbf   «  >.    m      .\|>p.  t.I.d  llo-    ij.  igoj. 
syftlcna  of  eahineis   for  train         ..1. 1  : Tfc  anil  other*  in   which  dials 

along  the  route  are  moved         lir  Li*ly  by  step  by  fitep  maiEiirm, 

The  proper  number  of  pulsatiu^u  \x  Lra:iamittr«I  from  dillerrnt  Irvet* 
by  a  sort  of  fire  alarm  srraniremenl. 

•t3,^J<i.  SIG.NALINf;  SYSTEM;  Herh^rt  O.  ll..|deriK«»  and  1  1  r  l<  •  ' .. 
Hawley.  O'icaao.  Ill,  App.  fitol  Feb.  17,  190/.  Relate*  to  laodifica 
lions  of  tbe  arwivf  ami  particularly  to  the  iletaiU  of  the  cabinets  and 
indicating  diak  UM>d  al  the  varioiij  station*  nloni;  the  route. 

%H.*J>.  F.r.F.CTRir  MArillNF.S;  F.d»«rd  T.  Willi*.  Richmond.  Va.  Anp. 
hied  Feb.  8,  iQo";.  .\n  element  for  indiKlion  electric  machine  provided 
with  a  plurality  of  rods  extcndtnif  lonititudinally  bt-y.-itd  the  cud*  of 
the  ekmrat  and  a  plaraltty  of  bonds  CMUisitng  of  nalcnl  sirires  spacad 

apart  and  aMcmiinf  1 — '  ■  '■'  

ends  and  ewb  band  ' 
tact  point. 

■iJ.Sii'.  ClitCUIT  CXOSER  FOR  TELEGRAPH    KEVS:    licrbcit  R. 


Nrv-.'ii!..  I'urtland.  Me,    .-ypit,  (iletl  lone  i-t, 
Acciilenlal  displacenienl  i,f  -.s.-  i:r.i;tt  t  li,<w 
key.  the  patentee  proiiiitc^    a     r,ri7is  ,t 
the  lever  at  all  except  its  extren^c  otj't 


1905,    In  order  to  prevent 
lever  of  ■  '  '        .  - 
irh   exerts  a  M 

pt.>sition. 

•iSiStJ.  TROLLEY  SUPPOHTl.Nt;  liKVKF.:  .Mexnnder  l>«!m>,>..  Coluns. 
bat.  O.  App.  filed  Apr.  II.  1900.  .\dapie<l  for  mine  locomotives  in 
wbkb  the  trolley  paja  CviPf*  In  a  boriaaBla]  plane  aninat  tbe  oondiie- 
tor.  .\  tension  sprlnf  i»  wwmarml  tn  a  ahoit  oMlk  aO  •■  ta  prm 
tlw  rote  aRainsi  liia  wfr*  wbtlbcr  lb«  pok  Is  in  itt  forward  or  MMr* 
wrrd  relation. 

•13.W3.  BRUSH  HOLDER  FOR  MOTORS  OR  GENERATORS;  Wwifc 
L.  Sesatena,  Celttmbaa.  O.    App.  Med  May  io.  lyoj.    Tb«  brilb  i* 


<u<dc4  II 


IciMnidln^ly  in  a 
anrn^prcHaB  Impar 
ihe  cannauiaiar. 


Cnd 


support,  and  baa  a  aap9la> 
Mr  Old  la  «*9a  Aa  bruill 


dactrmHr  eonaectcd  with  cadi  rod  at  aacli  can' 


aaainsl 

Sij.S-H,.  (iRrX  NIi  CONXF.CTION  FOR  ELECTRIC  CiRCUITSt  lai 

n.  Sim|v»on.  Washinaion.  1).  C  Aiip.  fileil  Apr.  11.  i«OJ.  A  two- 
|*art  metallic  rine  ha*  it<*  adJoininK  endM  arianiied  to  interlnclt  in  a 
plilrality  of  .lIlTereni  relations  so  il.ai  iSu  effective  diameter  of  the 
ring  is  changed,  and  can  be  accot,l>.  I  m  -m,;.  size  of  pipe. 

Sij.sjJ.  TROIESS  FOR  THE  ELEITROI.VTIC  I'ROnCCTlON  OF  MF- 
TALS  OK  THE  EARTHY  AI.KAl.IK.S:  <  arl  Suler  and  Bertbolrl 
Rrdlich,  Ratibor.  Germany.  App,  tiled  Jan.  a.  1004.  A  proce^M  for 
tbe  electrolytic  pradnclian  of  nctals  of  Ibe  earthy  allialMs  eonsitting 
in  meliinic  the  salt,  cKcMiB|t  ifaa  alcMratyih  IbcrcalL  aad  aracinf  a 
stow  movement  of  HM  CMlMMe  frooi  tbe  Wtrfacc  of  <be  cinctrolyta  dur- 
ing the  action. 

•I3.5l8,  CONNECTOR  FOR  EI.F.rTRlCAI.  CONnrCTORS;  Frederick 
^.  Troll,  Baltinu're.  Md.  .App.  filed  .\pr.  J.  1905.  .\  connector  (or 
flea4blc  wires  deaitned  to  D*e  tbem  tbe  cbaracttrisiKa  of  adid  winct 
at  the  «iMiacctian  point.  SafI 
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tion  thrrrof. 


I  of  Ike  (kcvc*  mlf  nd  vrtr  Ike  kicu1a> 


SiJ.S4«-  ISCLUSKD  SAI  KTY  KF.VICE  FOR  I-USF.S  KflR  ELECTRl 
CAL  IXST.M  I.ATKINS:   Wilhtlm   Fcllcnbrrg,  OurlaUcnblifS.  ~ 
tn»ny.    Ai)(i.  hir.l  Ajir    ^.1,  iij^m     TTir  fii-w  rcoepude  ku  ■  «■ 


GCT- 

channrl  tftcrcthrcuRh  ifi  mIuvH  llir  Ihm-  wire  to 'cMttinni*    fSt  ^Sh 
■rri<T  it  riowly  packed  viilli   |^i».lrrcd  rmrry,  Mtc  Or  (keMlMnt  •■b- 
ct  to  prrvrni  duniKc  by  the  hot  guo. 

TBLCPHOKE  SYSTEM  FOR  CENTItAL  STATIONS;  Cucuf 
Acft.  CbirlMteitkurK.  Ormany.  Appu  filed  Apr.  it,  looj.  A  lelc 
phoM  •yitrm  compriunn  a  Uhjp  coodlKtar  liac  coonccted  to  tke  cca- 
trat  ntatinn,  and  a  |iair  of  rUctremgMto  la  ikc  rilpettf**  tCMCkM 
of  ihr  hion  with  Kicctivc  meani  acMaied  ky  OM  w  (hen  cbcali  tbe 
oikcr  UMii  the  call  »  amwerrd. 

i,l|n.,INCANpESCEKT  LAMP  SOCKET:  Robert  R.  Milkr.  Cnnd 
mpMi,  HMhi  Apf.  iM  Jma.  j.  i«ik.  Iiuiead  of  e  turn  kottoa  tke 
ptlBUl  arawMi*  •  ikwt  ccMtflljr  pnMed  le*er  «ilh  a  knak  at  caeb 
cad  MM  Ik*  levcf  CM  ke  ikfonni  M  ha  allimiile  ptMm  bgr  • 
■nple  ftcmre  on  one  or  tke  oiker  iMah. 
•ij.5*J.  r.I.ErTRI<  SKiRAnF.  BATTERY;  Harri»  H.  Portct.  Providenor. 
K.  I.  Ap|>.  fU  l  Mpi  Ji,  i«a].  A  eoroua  icrntaiur  for  (etondary 
battrry  piatr«  hnviri:  •  ti  itn  facrft  a  series  of  tini  i.urfac<*«.  and  groove*, 

Mt«t  U-ir  k    Miti^t.illti  ally    « i<l<*r    than    -taiil    grrvtvi--*    and  the 

fturfai<-v   ■u   iitir   l.ur  brum  'ip|xi?iilc   ^.h^   ^:T.i.-\r.  ..n   itir   .itht-r  face, 

•■J.6i<i.  I  l.tKKWitKK  Kl.l'.l  TKK  I  IS  Ml  U  K.  Il.-iri,tii-  Vrni,.  Char- 
lottrnliurii,  ficrmany.     Apf.   tiU-l    l.jr-     i  t.    i-^u.  lo  a  fiifni 

of  mcfrr  havine  1»o  clock  rlrivt'ij  ;<t'nduljiii»  cacli  currying  a  shunt 
rr.il  •nhn-h  i%  i1irrrl-.v  \iltrtlr'i  i?t  a  «cr>M  field  so  that  the  l|icod  of 

m..^tui,u,  ,H  .Mt,iiM:ir.i  \\,  pti'srni  bieeailoa  relatca  to  a  awan 
l.  r  c.inip<:nutiiih'  tui  itirx^iii  utriiiiK  of  Ike  iininiwail.  and  nwltidt* 

a  vprciat  form  of  sus])en%iun  stiring. 

•lJ.6tB.  KLECTRICALLY  oI'KRATEH  CONTROLLING  MECHANISM: 
George  H.  Fteiim  Sprlnafield,  Maao.  A|ip,  tiled  Xlar  it.  ivot.  Th- 
fvUcn  foiM  i*  eomwctcd  to  Ike  ikarl  ana  of  a  dauUe  biril  crank 


fli^.oCfO.    Lifthinmit  Conductor. 

lever  iiHtvc'l  by  two  «i*Icm>idi.     Milion  i»  normally  ^rrr 

d<-ti-fil*  wh'ril  arc  rclc.-i»r'l  by  tTlf  it^duccO  niJKinli*tr  i!l  1 
core*. 


id  by  two 

(  mlcnoid* 


Thnmat  II.  Miner,  Winona,  Mo. 

 'OCiMn  of  Uaktatag  atrcMeta  fona' 

fallow  Ike  liaea  of  lEe  haildfa>(  to  be  yro- 


KAII.\SA^'  StllNAI.;  Aiis'k;  W.  Ncli...n.  Sr" 
lilfl  I    .    I)'  ;       I(<UH:i  In   iii-UiU    .(  ci-fltlK-- 

Mlj.i.v-tif   the   Ir-^ick  rait   ;iiid  jdiiiiifcil   Ii*  li«  ctidftjccd 
Ha»  a  r>iltcr  *iiji1h>iI«-iI  by  an  «p*ard!y  fc|>f)Og. 


I  K.Hr.MNtJ  C<),S|lLtTOK 
tiled  May  i,  t«0|.  A 
irK  a  fraiae  ada|iiM  to  '  " 

tCCtrd. 

tiiMi.  KI.i:(  TKK  AI 
kanr,  \\.vH. 
Iti'ii  of  a  tAl'inI  - 
by   the   wlirri  rtaniji 
j>rc^<cd  r-hingcr 

«l,t,liKj  TIU.KMIiril.F.i  Xtcycr  Wildcrmnti  and  Rnbcrl  I-  Mond.  Ijandon, 
Ktiif  Al^li.  filed  Auk.  14.  igos-  In  iir<icr  to  secure  a  lar^e  numlurr 
iif  iMf levity  cunnccled  elements,  the  i^alcnlcc  clcclmiilalrs  a  pl.stinum 
wife  with  on  ircai  coaiina.  and  then  ctcbca  the  wife  ao  at  to  remove 
thi:  ciiatinc  a*  (paced  pcrfodt  or  iacilawi  alatif  ila  kaftk,  Tke  «ir« 
i^i  then  woaad  io  aa  lo  capoae  can«<|iaBdiac  aectioa  cnda  to  tke  beat 
umrce. 

•  ij,Ms.  ELK(  TRK  i  n'  MKTKR;  Hermann  Aroa,  CharhxtenbufR,  Ger- 
many. .\|Mi  hUd  Ian.  ij.  t'tn^.  I'roviilca  mean*  fwr  automatically 
c»ertini|  a  relrtiicrsMC  tisitvmMiat  in  Ihf  rfCiir.line  nter1i*nt^m  mfien  Ihc 
fltfis  of^«i>rkine  current  eraser  iml  aildiii  -n-il  riK^n,i  ]->t  ilit.iiiiin^  thi.- 
saifie  aitainst  sucb  retrograde  movement. 

atjjtaa.  apparatus  for  preparixc.  nLKAt  iii,\r.  liqi  ors; 

Priedricli  L.  Baneh,  ilriatol.  England.  .Vpp.  iSIrd  IJci.  i<>a4.  Aa 
■plaratua  for  prrpartng  bkachinK  lk)u<ir  c-iniitri^iing  a  Miluiton  tank* 
~  Iherrtn,  oil  rtrclrfdirrr  at  a  inwrr  te-vi-l  than  the  lank.  aiHl  a 

fw  lii|Uor  tank  lirii.w  the  eleeiroiurr  in  combinaiion  nrlik  a 
of  elcclricily  in  circuit  with  the  rlectrnlizer,  a  bell  circuit  and 
a  eieclroliiiac  eiicail  inclading  a  switch  adaplrd  to  be  clusci]  by 
tke  Aoai. 

•13.710.  RELAY;  Heamrfag  JaklMen.  Slockbolm,  Sweden.  Appw  filed 
July  it,  ifao,  Aa  etociro-RMCaet  baa  iit  polea  in  |i"wlmlty  to  a  cen- 
trally iMvoied  lowr  af  airififa  paliiily  and  aiave*  the  laaM  l«r  «o«- 
alant  or  (mlaatinf  current.  Tlic  relay  ia,  however,  not  reipoaaec  to 
allematfim  corrent*.  which  are  loo  rapid  to  imparl  vibratiofio  to  the 
lever. 

•ts.yn.  ItTORAGE  BATTeHY:  Adolph 
filed  Jvly  j«,  i»«4<^A  kttienr  jl.f 
omrrr*  (annruled  «rm  Jatcra)  lougi. 

the  l»ip<,  the  relitlon  of  the  I<k<i  - 
covers  t'lKcthcr. 
■  iJ.7-«   KI.Kt  TKK.M  A<;M  I  K  Mniii'. 
.\l>p.  file*!  Feb.  ao.  ii*'!.  .\ 


Miitler.  Berlin,  tjermany.  App. 
-ufi-irt  oMisisling  of  perforated 
ii't  ^i.iMng  iiMis  inacrfetl  ibroiiah 

Ileum  ituch  trial  the  pins  Kick  tisc 


\| 


1!  Ill 


II  ..Ion,  M.i»«. 
-.icurc  a  heavy  toiijue 


Ru.Svi.  I.VSl  l  ATKll  RAIL  JOINT:  MeL«od  W.  II..  u  -  n.  All.".r,a, 
r.i.  Apii.  till. I  Ar-  i.\  iijiiJ.  The  fiMl  |>lttea  have  depending  winga 
which  ciinrlKC  1. iu.it. I  >  i  r  .ii'..:lli,i  brricith  Ibc  kgae  Of  Iko  fcit  cod 
serve  to  hold  an  ni>u:.t;ing  ur^idi-ii  t..!..ck  whidi  tefftfaa  if  m  taialanin 
connection  to  strengthen  the  constniclinn. 

Bij,Ba4.  ELECTROLYTIC  APPARATUS:  I-eroy  Van  Scoyoc.  Gilbert  St»- 
UOB,  Iowa.  Ap|L  filed  May  11.  190$.  .\n  appaialui.  for  ilecorapo9tng 
aalcr  ky  clcctialyda  eaai|iriiia(  a  receiver,  aieam  incliidin«  a  valve 


'''J.7-S-— Electromagnetic  Mnlor. 

actualtx!  bv  variations  in  the  water  level  in  the  receiver  to  supply 
water  to  the  laiirr.  a  ga^  c.ilkctor.  electrodes  in  the  receiver  in  suit- 
able relationship  In  llie  g  ,^  i-i.illecl0T  and  a  valve  actuated  by  variations 
in   Ihc   water   level   in   the   in-elver   tn  control   the  diKklrSC  o(  gat 

10  the  collector. 

«i.t.i*7».  .sv.STEM  III  (iiNTRoi.  ii>R  ELECTRIC  MOTORSt  Ckartca 
I).  Gilpin,  cievciatiii.  <i.  Anp.  filed  Oct.  t.  iMf.  Aa  anaafgnot 
for  securina  multiple  control  tkraafk  two  fMiJapliiffi.  Carrcata  ava 
Kent  through  tbr  iwn  comlneion  llHnialely  triucfe  acrvea  10  a»vc  tba 
vftrtotss  contactors  aucceaaively. 

813.88,.  ELE(rrRtC  SWITCH  AMD  SIGNAL  AFPARATCS; 
Griftlh.  VaateiK  N.  V.    Afp.  filed  Nav.^  s.  •«•«■  A 
lockiiif  railway  rifiuai  .•jralcai  aa  arraaaed  awi  UM  vai  .  _ 
mmf^  '-'^  -  l-a,  a.  ««.«r  i. 


aigaal  ^aiotlaa  friaMa." 

••^W-jaJTOMATIC  BLOCK  SIGNAL    SYSTEM    FOR  ELECTRIC 
KAtt.WAYS:  Gray  W.  Jobouoa  and  Alex.  H.  Ackermann.  .New  York, 
\pp.  filed  Apr.  " 
iiatca  aloiv  the 


K.  y.  App.  filed  Apr.  ij.  190}.  Secarct  an  overlap  aysiem  hy  tpaceJ 
CNUiCl  pfatca  aloag  the  road  wbieb  aueaeHiveiy  racclve  cncray  frea 
Hm  poiMr  cinail.   AvaUa  Ike  aae  of  laeal  baMeiiea  or  tcMl  poMn- 


tiala  «r  Mher  factor*  of  variable  or  uncerlain  valoe. 

i'ytgfi-  AUTOMATIC  ELFCTRIC  BUKK  SYSTF.M:  Albert  M.  Moti, 
llaiBMlMl,  luwa.  .\pp.  tiled  .Iniic  j6.  1905.  Details  of  a  circuit  clos- 
ing ae\-ice  ndiacent  the  ti^k  rails  caniprihitlK  a  bnw-spring  wb-.ch  ia 
depressed  by  the  train  and  which  steps  around  a  rKlcbrl  wlin-l  |o 
atlcrnately  make  and  break  a  signal  circuit  by  its  successive  tuntioiis. 


ttij.gia.  WIKKLKSS  KI.KtTRIC  .sIGXALINti  .sVSTKM:  Raunar  II.  Knf 
*Unl,    Itrflin,  iVrmany 

bridged  acr.^s  the  cofu-rer  or  detector  6ir  the  pHr]«is«-  of  iniiirovinf 


I,    llrflin,   iVrmany      Ayi'.   tiled   Aojt.    19.    1005.     A   capacity  io 

r  o  " 

the  resonance  of  the  delt-cloi   circuit   »ilh   the  anteniwr  cifi'-.iil 


8lJ,93l.  .-XXXC.N'CI-ATOR;  James  A.  W'olton,  .\llanta.  C»a.  App.  filed 
May  16.  1904.  Adapted  for  tclephooe  sm-itcfaboards  and  comprisca  an 
•lectraaHcnct  trilb  a  acctoc-abaatd  arataiarc  «Wcb  eibeatea  bafAra 
ifca  pale  picee*  oa  aa  aab  fanlM  «lik  Ike  mitBct  eerci. 


813.075. — Wireless  Teleitraphy. 

>>4ifi75.  WIKI  I  t  SS  IH,H;i<AriIV;  .latne^  I  Kirc.  Wasliii  ci  m  H  C 
Ahi.  lllr.l  .Ian  H.  i-joj.  I'litrntrc  illiptr,m-s  !..,:il  netietitiii  currents 
on  Iwii  bnnu'li  ruriiitK,  itml  then  cnilfc.-«  Ihr  cttttrnts  in  said  circuits 
to  set  up  uiii.niMtf  niafinclii  tetds.  one  of  which  is  normally  sf-.  ncer 
than  the  nther.  The  rrcitved  oscillations  act  to  vary  the  i-..tiual 
relation  lMctwr<-ii  s.ii.l  fields 

Hij.otH  MKVNS  I'lR  KI.MTRH.XLLY  COXXF-fTINCi  RAILWAY 
RAILS  ANII  TIIF.  I  IKI.;  I.  hn  M.  Alfcinaon,  Cbicapo.  III.  Apo.  filed 
ytir.  1;.  it)04.  The  t'i^h  i  i.itis  have  a  yftteat  to  claiclr  aagaae  tha 
rati  web  and  a  s-ift  c..|-i-i  strip  tt  embedded  ht  Ik*  taalla  M  laid 
recces  to  contact  with  the  niii. 


»l>Kai  sfirrsl.    A  lo"lhc>1  w  Iter  I  I*  intcranlteiitly  stc^ipcd  arounil  by 
paal  lever  operated  by  aa  cbelroaiatiwt. 


Hij.ixid.  IXSl'LATEIJ    RAH.   JUIXT;    llim-  -i    1;     Urjii:i-.    Xcw  Vurk, 
N.  Y.    Ami.  Aled  Oct-  It.  tgot.    [Mails  of  a  bolt  lustcninc  for  iiteu. 
* — '  raa  joiati.  The  liuU  ha»  a  iplli  Inattlatliig  iacfctt  aad  iaialMina 
wRk  aaaaltr  ncacn*  wkkb  iceeWa  ibe  cada  af  aidd  Jacket. 
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Thk  Intxktid  GAs-MANTti  BintNnt. 

Ill  llie  report  [iriiilfil   fkcwliere  in  i  . m    1  f  >'■■■-  vcrx 

-ucccssful  meeting  last  week  of  the  Illuminating  £ngiii<:«ring 
Society,  there  will  be  foaiid  mi  •faslract  of  a  paper  on  the  imrerted 

g.i.s- mail  tic  hiiriipr  for  inttiiur  scrvicf,  wlmli  rcirciitly  li.is  h<"cii 
attracting  much  attention  abroad  and  in  this  country,  li  we  are 
to  give  credcnee  lo  the  gu  engineer  who  preeentcd  the  inper, 
;lip  possibilities  of  this  ncu  t-.pv  if  ^as  burner  have  been  grossly 
L'xiiggcratrd,  and  electric  liKtitmg  lias  nothing  to  fear  from  it* 
competition.  In  prfauiiig^  hawetcr,  this  destructive  criticism— 
so  surprising  from  a  gas  engineer  a  word  o<  caution  to  the  elec- 
tric lighting  fraternity  seems  called  for.  The  gat-tnantle  burner 

is  only  in  the  first  stages  of  dt-vcl'>;iiii<.'iit,  the  patents  on  most 
of  the  fonni  now  in  the  market  having  b«en  issued  within  the 
past  few  years,  and  nmny  inventors  are  hard  at  work  on  its 
licrfcction.  In  Europe  this  ni'w  type  has  been  taken  seriously 
and  appears  to  have  already  established  some  foothold.  In  this 
countiy  the  adverliainff  pagea  of  otie  of  «ar  gai  coMemporarics 
are  overilowing  with  cnttasiastic  annotmcements  of  various 
types  of  'The  Light  of  the  Future,"  and  in  New  York  Oty 
IwilUant  displays  of  the  invcrtad  tamer  can  b<r  sfcn  in  the 
show  window  of  sane  of  its  nuqy  exploiters.  While  tlie  only 
sped&  advantage  of  the  new  oiver  other  gas  bnmers  with  re- 
^;iiM  -.11  t-ompetition  with  the  incandescent  electric  lamp  is  that 
it  admits  of  deooratiw  bncktt  and  ceiling  pendant  dispositions 
imitating  those  heretofore  only  aasodated  with  deetric  lighting, 
it  is  nevertheless  well  for  central  station  men  to  keep  an  eye 
on  ita  development.  In  the  meantime,  the  thanks  of  central 
station  uanagcn  are  dne  to  the  antiior  of  tha  paper  for  the 
Umg  catalogue  he  gives  of  the  defects  of  a  possible  comp<;til< 'f, 
which  information  should  prove  useful  where  the  inverted  gas 
•nanile  limy  seek  for  puhKe  favor  u  a  rival  to  the  i 
electric  lampb 


DiFUCTIOK  POTKNTIOMITBRS. 

The  potentiometer,  which  dates  back  to  PoggendorS,  is  an 
invahiaUe  piece  of  electrical  laboratniy  apparatua  for  calibrating 

voltmeters  .inrl  .ir^tnu-tcrs.  tt  is  distinctly  a  null  method  instm- 
menl  in  its  standard  form.  That  iSt  it  requires  tlie  use  of  a  gal- 
vanometer, the  deflcctiaa  of  which  mast  he  adjasled  to  aero 
in  order  lo  secure  the  balance  on  which  the  measurement  de- 
pends. An  article  this  week  by  Mr.  H.  B.  Brooks,  on  page  564, 
describes  a  modification  ot  tla-  p<  itentiumcior  as  COntttWted  at 
(he  Burean  of  Standards,  in  which  for  ceruin  pnrposaa  the  mill- 
method  is  partly  replaced  by  a  deflection  method.  That  ia,  an 
approximate  halance.  or  approach  to  zero,  is  first  obtained  in  the 
ordinary  way,  and  (hen  the  reading  of  the  galvanometer,  or  its 
defleetien,  from  the  aero  of  correct  balaiMX;  marha  off  the  vahfe 

that  would  otherwise  have  to  he  obtained  from  1  :ir;  ful  resi4<, 
ance  adjustment.  This  deflection  type  of  potentiometer  is  thus 
in  part  a  ifircct-reading  inatnunent,  and  is  aamewfaat  swiflar  to 
work  with  than  the  ordinary  balance  potentiometer.  Special  ar- 
rangements and  precaiiiioiis  have  10  be  taken,  however,  in  the 
deflection  potentiometer,  in  order  to  mainiain  the  nnifomity  of 
the  fahnnonwter  scale  reading  valoca  at  all  paita  of  the  nnge 
albfded  with  the  fautrument  It  wouM  aecn  tnm  tlie  diaerip- 
ttoot  that  for  portaUe  use  in  central  station  instrument  servk*^ 
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and  for  spcdal  tfftt  of  laboratory  worh,  tbe  inrtrument  night 

bp  very  convTicn^  The  »tan<l«r(l  balance  form  is,  vte  timit, 
likriy  in  remain  in  favor  for  precision  laborstor)-  work. 

Refrigerating  Central  Station  Load. 

Elsewhere  in  lhi'>  issue  arc  given  ligures  on  (he  actual  COtt  of 
artificial  refrigeration  in  a  meat  market  at  B«lcnt,  Wis.  As  will 
be  seen,  the  electrically-driven  refrigerating  machine  Uking 
power  at  the  central  station  company'^  regiitar  rates  make*  a 
showing  far  IilIi.a  ice  both  as  to  o(>crating  expense*  and  total 
coal.  includiDi  iixcd  charges  on  the  reirigcraiing  plant.  It  goes 
withom  saying  that  this  dass  of  work  famishes  about  as  desirable 
a  kind  of  load  as  a  central  <.:;it;i  ii  nnilA  .i--.  f  r.  i-  it  can  be 
kept  entirely  off  the  peak.  Some  time  ago  wc  printed  an  accoum 
of  the  cxccltent  ecommiy  atlanicd  with  the  electrical  refrifferation 
system  in  riiHadclphia.  where  it  has  been  introduced  upon  a  con- 
siderable scale.  The  figures  for  iidoil  indicate  that  the  smaller 
central  statkma  can  alio  mahe  refrigeration  a  Mwoe  of  income, 
and  this  demoniitratiaa  shoiild  not  tio  passed  mdiMdcd  by  the  etK- 
tcrprisinfr  manaRtr, 

The  Flaming  Arc  Lamp. 

A  paper  presented  last  week  before  the  Illuminatiiig  Engi- 
neering S'K-iety.  an  abstract  of  Alilrli  ■.■  given  elscwiuTi-.  l.ring* 
out  Strongly  the  enormous  light  cflkieitcy  of  the  flaming  or 
hmtinms  arc  lamp.  Teats,  of  whieh  data  ate  given  in  ifae  ab- 
str.iLl,  ■-'-■'>:■.  tlhii  r  n  the  basis  of  spherical  or  total  fliiw  a  candle- 
power  is  prodiiceil  on  .353  wall.  a»  cunipared  with  1.78  waits 
for  (he  cncloacd  are  lig^t,  1.9  watts  for  the  tantalum  lilament. 
and  3.g  watts  for  the  ordinar>'  (31  watts  nominal)  carbon  lUa- 
meiit.  Other  advantages  of  the  lamp  noted  are  the  excellent 
quality  of  the  light,  both  in  color  and  sleadiness,  and  its  superior 
diairibution.  Aside  from  the  present  price  oi  ihc  lamp  and  elec- 
trodes, the  main  disadvantage  is  attendance  due  to  the  short  life 
of  carbon^  as  compared  with  the  enclosed  arc  and  necessity  for 
removing  vapor  deposits.  Doubtless  competition  will  take  care 
of  lamp  coat,  and  src  are  faifermed  that  the  composiie  deetrodes 
«»cd  with  the  lamp  are  n'.rc:iit\  manufactured  in  thi*  country 
at  a  great  reduction  from  the  recent  price  of  impuried  electrodes. 


Thf  Lite  or  Frosted  Lamp?. 

Elsewhere  in  this  issue  are  given  the  results  of  some  interesting 
test*  made  to  determine  the  effect  on  the  life  of  a  lamp  of  die 
two  common  methods  of  securing  diflfiision  of  the  light  from  the 
bare  ftlamenl — namely,  by  frosting  the  lamp  bulb  and  by  eiicUMing 
It  in  a  dilTaaing  gbbe.  This  question  is  one  which  beeomca  of 
greater  importance  a*  more  attention  is  given  lo  the  proper 
diffusing  and  softening  of  the  light  from  incandescent  lamps. 
That  such  diffusing  is  desirable  where  light*  are  (il  iml  m  the 
ordinary  line  of  vision  is  unqttestionaUe.  It  is  also  desirabk, 
although  not  so  nccestary,  where  dose  work,  such  as  rcatling, 
writing  and  drawing,  i'^  done  under  the  light  of  an  iiicandrscenl 
lamp,  for  the  reaBon  that  the  light  coming  through  a  difiusing 
bidb  or  globe  is  more  comfortable  to  work  by  than  if  from  a  clear 
bulb  lamp,  snice  n  apprD.ichi-'i  more  nearly  the  character  of  day- 
lighl,  in  that  the  glare  of  regular  reflection  iroin  the  paper  and 
the  ahadows  are  less  pronounced.  Cases  without  nambcr  come 

up  in  pracliro  wlicio  tlic  iiiRiiii-tr  iimst  <li'<ii|f  uheiber  li>  place 
lamp%  in  dilTuMuu  kIk'^'^  <"■  ""i"  vmi|>ly  a  fronted  bulb  lamp, 
and  (he  qur>!;i  ri  t  h<rw  much  thi  fro-iins  i>i  ;i  bimp  bulb  reduces 
its  Ufc  or  how  much  cnclp.sing  it  in  a  glubc  reduces  its  life  hat 
received  a1m<i«t  no  consideration. 


The  tests  ciled  by  Messrs.  Cravath  and  Lan«ingh  in  the  article 
referred  to  show  that  the  reduction  of  life  of  an  ordinary  3.1- 
watt  incandescent  lamp  by  frosting  b  abont  5a  per  cent.  Tbe 
loss  by  eno;.i^iiii;  r  in  j;'''Jbc  is  only  abont  5.5  per  cent.  It 
has  been  known  in  a  general  ivay  for  a  long  time  that,  frosting 
of  lamp  bnlbt  materially  reduces  the  life,  hot  reliable  testa  4ecm 
heretofore  to  have  been  wantinj;  Ti"  -c  rr-.uts  ill  probably 
cause  the  selection  of  enclosiiig  globes  rather  than  frosted  bulbs 
for  pnipoaes  «f  securing  diffusion  in  the  majority  of  cues  where 

ihiTc  nr<-  ii^t  pood  ren-J'i"'-  '.vtiv  rhc-.'  i"itit;i  I  }:■■  n^ed.  If  the  en- 
closing globe  is  of  frosted  or  sand-blasted  glas.s  with  the  smooth 
surface  outside,  and  the  neck  of  the  ghibe  is  doeed  with  an  aa- 
bislo^  rir  mica  cover  as  the  authors  recommend,  the  combination 
is  much  easier  to  keep  clean  than  the  frosled  bulb.  On  the  other 
hand,  if  the  frosted  bulb  is  in  a  location  where  it  iii  burning  a 
large  mnnber  of  hours  per  day  It  will  probably  bum  out  and 
t>p  renewed  before  any  great  aecmmilation  of  dirt  has  been  nibbed 
into  its  frosted  surface  repeated  cleanings,  .As  far  as  the 
user  of  tiie  light  it  oonoemcd,  even  if  he  furnishes  bis  own  lamp 
renewals  the  extra  cost  of  lamp  renewals  either  with  frosted 
bulbs  or  enclosing  globes  is  so  small  as  to  be  not  worth  con- 
sidering in  comparison  with  the  advantages  gained  in  the  way  of 
improved  quality  of  tllnmmation  and  artistic  effect  There  are 
many  places  where  <  ikliiMMi!  ^;1  it>cs  cannot  be  used  but  where 
diffusing  (lUss  i»  nevertheless  desirable,  and  for  such  the  frosted 
bulb  still  has  the  field  to  iMelf. 


Up  to  date  no  very  satisfactory  combitiation  of  enclosing  gkibe 
and  relkctor  has  been  devised,  although  the  results  of  tiieac  teat* 

may  set  illiiminaiing  engineer*  tn  ifi-rrfcing  iT tlic-c  lines 
There  would  always  be  the  inherent  diihculty  about  any  such 
afrangcment  6m  an  cndo^tig  glohe  mast  have  a  sH-in.  holder 
and  be  of  a  size  which  interferes  materially  with  efficient  re 
flectors  hlliiiR  closely  around  the  lamp.  Another  intere$tniy>  as- 
pect of  the  situation  is  that  presented  to  central  station  companies 
which  fumiah  free  renewals.  Some  ooropaniea  furnish  free  re^ 
newals  of  froatcd  bulb  lamps  as  well  as  of  clear  bulbs,  while  oth- 
ers make  an  extra  charge  for  the  frosted  bulbs,  The  extra  charge^ 
if  baaed  on  the  difference  in  the  initial  cost  of  the  lamp,  will  not 
begni  to  cover  the  acmal  eK|>ense  involved  in  the  use  of  the 

frosted  bulb  as  against  a  rli  ar  t  iilli  Hr-.s  r  vi-'.  iinrc  il  i*  to  the 
interest  oi  central  station  companies  to  further  any  movement 
which  is  tn  the  dlrcclkm  of  fanprovcd  and  more  attiatk  mami- 
naling  effects,  the  difference  in  ihc  life  of  frosted  and  cICRr  twlb 
lamps  can  well  be  left  out  of  account 


Mbasummbht  op  Fcmn  m  Thrsi-Phasb  Svitims. 

The  single-phase '  altemating-eurrcnt  system,  when  it  first 

came  into  vogue,  gave  much  trouble  to  electrical  engineers  in 
regard  to  :hv  measurement  of  power  delivered.  The  direct- 
current  system,  which  was  then  famdiar,  pcinilled  Ute  power 
to  be  ascertained  very  readily.  All  that  was  iKCCSiaiy  «raa  to 
insert  an  ammeter  in  the  circuit  and  multiply  the  amperes  by 

the  main  voltage  of  delivery.  Direct-current  recording  watt-hour 
meters  were  also  constructed  atid  installed  without  great  dilfi- 
colty.  All  this  was  changed  when  the  alternatmg-cnrrent  system 

iiirnle  it-  .ipiK'.ir.ince  The  power  ileliverecl  h  i»  not  proportional 
tu  the  current  >treiiglh.  Only  particular  typiti  oi  recording 
watt-hour  meters  would  register  correctly  on  a1tcmating»ettrrent 

cirruiu.  In  time,  however,  ihe-e  iliffuulrii-'  were  overcome  and 
ft.r«otteii.     When  llie   three  jjliast   allcnuting-currvnt  system 
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came  into  use  electrical  engineers  were  again .  perplexed  by  the 
probicm  of  measuring  the  power.  The  voluge*  per  pluiMi  were 
out  of  step  with  tbe  euirenlt  in  Uw  wire*  cren  on  tijc  bat  bal- 
anced and  most  regular  lhr«e-phn»c  5y<;uni  When  the  system 
wa»  unbalanced,  tlie  i:i>u<liiM>n&  were  still  worse.  Finally,  llie 
cnpnecf*  adopted  the  two-wattmel«r  method  for  ordimcy  put- 
P'-'-c.  md  this  correctly  irvlicntrd  the  power  ddivercd  flW  Wy 
Ujr« -^iJiase  system,  uhethtr  )j,i.rinccd  or  not. 

On  page  563  thi»  week  Mr.  E.  R.  Sbepard  deicribea  a  method 
of  mCBMiring  the  power  in  a  balanced  three-pliase  system,  using 

two  wattmeters,  hut  only  one  vnli.ii;.  ir  n  r  f  luur  T:.!-.  method 
may  be  very  convenient  to  iall  back  upon,  when  one  of  tw(>  regu- 
lar switciilMiani  vDltmeter-tiaiMfoimcf*  gets  out  of  etder.  No 
change  in  the  switchboard  arrangement  i«  ri-.niri-d  beyond  shift- 
ing the  secondary  wires  vi  the  injured  iransionner  to  the  nn- 
injitrcd  one,  which  thereby  to  »upply  a  doubled  secondary 
currciii.  Even  if  the  plan  is  lialde  to  error,  by  reaaon  oi  un- 
balancing in  the  lyitem,  it  i»  better  to  have  »  pair  of  reconling 
watt-hoar  nctcrt  which  will  give  the  tnergy  delivered  within 
a  few  per  cent  than  to  have  tN  record  entirely  lost  by  reason 
of  a  break  down  in  one  of  the  wattmeter  tianafbtmeni  The 
plan  is  easily  rcmci!ilii.Tr,l.  .ind  11-  a  useful  dcvioe  10  kccp  in  the 
central  station  ettginccr's  note-book. 


SUBTTATION  CoiTSTRUCTlOII. 

The  huge  Toronto  suh-slalioii  described  in  this  issue  is  par- 
ticularly worth  consideration  as  being  both  the  large«t  yet  erected 
in  pomt  of  capacity,  and  the  most  complete  example  of  eelhiiar 
conitruclioTi  ever  attempted.  .■Kdd  to  this  cxampli  tlic  Irmj» 
transmission  at  (Ite  maximum  voltage  in  u>e  and  the  importance 
of  the  plant  commanda  fanlant  atiention.  The  most  imercattnf 
feature  to  the  engineer  is  the  extremely  intricate  system  of  Sob- 
division  of  units  employed  tliroughoui.  There  have  come  to  be 
two  distinct  lines  of  design  in  bigfa-vollage  WOrk.  Tlie  funda- 
mcnial  aim  of  the  one  is  simplicity,  of  the  other  safeguards. 
The  former  regards,  in  dealing  with  extreme  voltage,  every 
switch,  separate  unit  and  conceitling  barrier  as  a  more  or  less 
necessary  evil  and  pins  its  faith  in  the  best  po«sib)e  initial  con- 
stmclion  of  apparatus  and  its  installation  where  it  can  be 
watchLiI:  tlif  latter  regar.!-  ■■.u".  -rc),  ..f  .iilKlivivii ,ii  and  each 
incrpolated  device  as  a  safeguard  for  po^'iible  trouble,  in  spite 
of  atiy  attainable  cxiodleiice  of  construction.  The  Teroulo  sialkMi 
is  a  very  perfect  example  of  the  pessimistic  theory  of  design 
which  provides  for  the  m"  possible  trouble  an  fn  l)"  safety 
precaution.  To  begin  \sith.  there  are  In  he  four  traiismi-.>i  ni 
circuits  of  the  modest  capacity  of  7,300  kw  each.  £acb  of  these 
is  treated  as  an  independent  unit  with  its  own  full  bank  of  three 
transformers,  each  of  J,joo  Vw  output,  and  in  addition  there  is 
provision  for  working  in  multiple  to  any  desired  extent.  In  each 
group  eveiy  individnal  line,  transfonner  and  oil  swiMh  it  In  an 
individual  eel'  .  ■  "i  m  <  \ti  iit  never  before  realised,  every 
part  of  the  apparatu.s  is  isolated  frum  every  ulber  part. 

Of  course,  for  this  erjuipment  ihe  principle  of  remote  control 
nii'st  be  carried  to  the  !a!,t  relinctnent,  and  ><>  in  fact  it  is.  it  is 
difltcult  to  .see  how  with  all  tht'>c  precautions  Ihc  failiire  of  any 
mikI.  vivtc  of  apparatus  can  by  physical  contact  involve  any 
lUkt  piece;  and  yet  since  all  are  in  electrical  connection,  no 
amount  of  isolation  can  present  the  sprc.id  of  trouble  under 
certain  conditions.  In  spite  of  the  good  points  of  cellular  con- 
straction,  we  fed  it  necessary  to  preis  this  wanung.  For  in- 
statiee,  in  that  trcmendmis  caiie  of  dcstrortivc  aniging  a  MMple 


of  years  since  in  one  "f  -ir  )iKtrupolitan  power  houses,  no 
amount  of  isolatioo  of  individual  apparatus  would  have  prevented 
a  shut  down.  The  burning  oot  of  a  single  unit  from  an  dec- 
tric.il  i.iii-i  co-»is  just  as  much  whether  it  ■"icciit;  in  an  open 
power  house  ur  in  a  locked  ina»owy  cell.  lu  the  last  analysis, 
cellntar  eonstniction  is  mataily  a  precaMiOH  afatutt  lire  as  such, 
rather  than  against  electrical  failures  which,  with  standard  ap- 
paratus, are  c<|nally  likely  or  unlikely  to  happen  irrespective  oi 
the  location  of  the  units.  One  of  the  mo?l  'Striking  feature*  o( 
the  Toronto  plant  is  the  remaricabty  good  protection  given  to 
the  high-tenskm  wiring,  which  is  far  too  often  left  to  the  last 
moment  and  inadequately  provided  *  for.  High-voltage  wires 
should  be  located  ciibcr  so  that  they  can  be  easily  inspected  or 
so  that  they  will  not  need  inspection:  and  in  a  eethriar  statkm 
the  r  ..r-.iiiKi  inent  is  evidently  the  onfv  ,  tie  possible.  We  do 
not  think  the  staff  of  the  Toronto  station  wilt  have  to  worry 
mudi  about  their  fn,oo»wolt  leads.  In  tndi  a  plani  the  lightitinff 
arresters  and  the  cable  connections  arc  really  tl  1:  Tn..-t  vit?rrT:ili1e 
points.    In  the  operation  of  the  former  we  shall  be  much  111- 

tereaied.  since  the  lines  are  very  long,  and.  from  the  high  tower 
construction,  somewhat  expoaeO. 

.•\  tran.smission  of  75  miles  at  60.000  voUs  in  a  rather  unfavor- 
able climate  is  »  daring  uixlertaking  even  in  the  present  state 
of  high-voltage  transmission,  and  its  pcrfonnanoe  will  be  watdied 
with  great  attention.  Already  engineers  are  getting  ready  to 
consider  ySAOO  volts  and  more,  and  if  this  line  Camdian  line  at 
bo.ooo  volts  gives  first-clas^  service,  the  next  step  will  be  taken 
with  more  canAdence  in  the  resolu.  The  line  is  uniformly  the 
weakest  point  when  it  comes  to  such  voltages.  Mnce  there  is 
probably  the  lowest  facMr  r  f  ^.-|ft•ty  m  tji,  ni'ulation,  and  the 
greatest  exposure  to  danger,  both  electrical  and  mechanical.  If 
the  present  limit  of  fiOtOOO  volts  is  to  be  raised,  it  will  be  by 

betl'-:'  l:r*i*  ef|uipinent,  for  the  rr|i7;!t7-rmis  rnn  mnfle  safe  enough 
for  much  greater  pressures.  \\  i  li;>vc  no  doubt,  for  instaiKe, 
that  the  high-vollage  switches  ni  the  ToraMO  plant  would  serve 
admirably  at  Tifin  volts,  and  traRtfonueia  aw  snrcly  be  made 
rdiable  at  that  pressure.  If  line  troubles  can  be  kept  away  from 
them.  Perhaps  with  the  immunity  from  internal  disturbanoes 
which  should  be  secured  in  the  Toronto  plant,  that  system  may 
readily  be  the  scene  of  successful  work  at  even  higher  pressuiv. 
The  troubles  to  be  feared  arc  th.-^i  fif  iii  ilu  luisidf  .\s  re- 
gards the  principles  of  design  followed  in  this  instance,  there  is 
iw  fenera]  consciisns  of  opinion  among  engineen.  There  is  a 
point  at  which  any  further  increase  of  plant  complication  and 
mulliplicalion  of  siifety  devices  tends  to  defeat  its  own  ends. 
Miicc  Ihc  complexity  may  entail  more  ultimate  care  than  would 
be  required  by  a  simpler  construction.  A  plant  like  tlic  Toronto 
one  H  not  at  all  an  easy  one  to  handle  in  n  real  emergency,  since 
the  very  isolation  of  the  parts  renders  a  quick  grasping  of  the 
situation  and  prampt  action  almost  impossible.  We  cannot 
imagine  a  conflagration  in  such  a  station,  bat  tive  can  easily  im- 
agine a  breakdown  as  complete  as  in  the  case  of  an  open  station, 
and  perhaps  less  easy  to  reach  and  remedy.  The  extent  of  pre- 
cantkm  realty  desirable  Is,  as  we  said  at  the  start,  still  a  moot 

point  among  those  most  com|Ktcnl  to  judge,  Carried  lo  the  limit 
as  It  is  in  this  case,  the  extra  cost  entailed  is  a  very  considerable 
item  in  the  total  cost  of  trdtiMnission.  We  would  much  like  to 
know  the  actual  complete  cost  of  the  Toronto  otalion  finishcil  :iiir| 
ready  to  operate.  That  it  is  large  goes  wlihoui  saying,  but  it 
would  be  ver>  inlcre-tiiig  to  figure  the  cost  of  the  insurrnirc 
measures  that  ha\-c  here  been  carried  out  with  so  exceptional 
thoranghncss.  It  certainly  is  a  niastcily  enibo^roant  of  the  ex- 
treme point  of  vM!w  which  it  represents. 
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Large  Gifts  to  Institute  Building  Fund. 

The  chairman  of  the  l.  uij  anj  Building  Fund  1.1  ilic  American 
!:i>l:lutt  uf  lilLCtiu.i]  K:■.^;I:;rrri  nniioiiiiccs  ihis  u\'ck  somt;  very 
'.iiKv  umi  ::n[.iortaiu  coiiuiljHiions  lo  this  fund,  the  object  of  which 
15  til  r,^i^f  $aoo/x)o  for  the  land  on  which  the  United  Engineering 
Building,  given  by  Mr.  Cantegie,  is  now  being  executed.  The 
total  cost  of  Ihc  land  is  $540,000,  and  the  obligniion  it  divided 
between  tfie  Electrical,  Mechanical  and  Mitung  Enciiieer*, 

Mr.  Clarence  H.  Mackay,  prccidem  of  ttie  Postal  Tclegraph- 
CaMe  QamtfKis,  baa  given  Is^ooo  to  the  fond,  acoomipanied  by  the 
expnsiion  frf  Int  Imcrest  in  the  tait£iig  as  a  center  whote 
facOitiea  wiU  be  avaibU«  to  the  varioai  bodie*  oi  ldi«n|ihen. 
Mr.  U.  K.  Bctbdl  and  Mr.  J.  J.  Carty,  members  of  the  com- 
mittrc,  have  advised  it,  on  behalf  of  the  .American  Telephone  & 
TcleRfaph  Company,  the  Western  Electric  Company,  the  New 
\>:r'.<  \-  N'.  w  Ji  rvr)  r..:.  [ihiiriL-  Company  and  the  .New  Yurk 
I '-  IcphoiiL  Ci'tiip.iii;. .  :h.i'  tliL-c  coriMiratiiins  have  jointly  coii- 
•'ib.ircii  Sjj.ock:,  ti  -  [lie  I'.-mI,  ir:  •.  irw  .i|  i  ht-  >;Tij;it  "■mcfits  that 
the  txiitciicc  oi  tijis  new  engineeriug  center  will  confer  upon  the 
elcirtrical  arts  and  upon  their  employe*  in  the  widenfaig  licM  of 
telephone  engineering. 

Other  notable  gifts  to  the  fund  arc  $i.joa,  from  Mr.  E.  W, 
Rice,  Jr.,  and  $soo  from  Mr.  T.  D.  Lodcwood.  A  ninaber  ot 
tubscriptions  of  leiser  amonnl*  have  been  received  tam  the 
f  nctitnie  nicnbtrship  «t  large  ud  ki  this  tDumer  the  fimd  has 
iww  readied  Oe  total  ol  ow  ftaovOoo  or  two-thirds  of  the  re* 
Viifed  BBuimt  y/tk  the  caaqpaign  h  has  already  inatiguratcd, 
and  the  pleas  now  nutHiiDg  the  canixqittec  is  hopeful  of  having 
the  entire  s«n  pledged  before  the  Imtltnte  moves  Into  its  new 
home. 


'Water  Powers  in  Fnnce, 

.•\  very  thorough  study  is  being  made  in  France  of  the  condi- 
tion of  the  water  sources  and  vvaicr  powers  of  the  country. 

A  (Icrri'f  ilcilirj;  uitr;  tlic  -lllijCiTt  wa:=-  Jj'.lt  Irir^li  :::  Drccnitifr, 
by  the  |u  vMiJfnl,  uJ-jjiUiijj  .1  report  ironi  the  inmislcr  of  agri- 
culture, incrca.^iitg  the  staff  devoted  to  such  works.  The  French 
minister  of  agriculture,  in  his  report  which  drew  furth  the  "le- 
cree  above  mentioned,  sa)'S:  "We  know  the  Rrcat  degree  of  in- 
terest in  the  iiiilijation  of  walerialls  for  the  production  of 
electricity,  not  only  of  those  gMtt  nmuttini  tomntl^  faUt  alSO 
of  those  of  the  secondary  ranges,  and  in  a  certain  measure 
the  streams  of  flat  countries.  In  France  the  rivers  susccp- 
tlhte  of  betng  controlled  with  a  view  to  industrial  atilizalian  are 
veiy  mimerows.  However,  before  erecting  hydro-dectrieel  woths 
of  importance;  it  is  of  the  hi^iest  interest  to  know  the  varia- 
tiona  m  the  volmne  of  the  atreaia  ntilised  at  various  periods 
of  the  Tear.  For  having  neglected  this  primordial  clement  of 
information  sever.nl  enterprises  hastily  re.ilircd  have  given  rise 
to  cruel  deceptions.  During  period  =.  mr  r.  r.r  less  long  certain 
concerns  have  had  at  their  disjrasi'ion  ..ii  amount  of  power 
Kreatly  inferior  to  that  i!]"  "  .■.Inili  tlit-y  ii  iinted.  .ind  arc  there- 
fore, placed  under  the  nec>'»-.isy  or  m.-iking  cosHy  transiormalions 
in  their  original  installations,  and  in  some  cases  have  been 
obliged  10  abandon  their  plants. 

"The  factors  to  be  investigated  arc  the  surface  and  direction 
•  >1  the  watershed,  the  mode  of  culture,  tJie  extent  of  the  forests, 
the  geological  n.-itiire  of  the  SOil  and  subsoil,  the  ititetiiity  and 
the  division  of  the  rains  or  snows  received  hr  the  watershed, 
and  HI  moHilainoBS  coutttries  the  surface  of  glaciers  wludi  sus- 
tain the  summer  dtscharge.  Your  minister  of  agriculture  has 
mstituted  a  bureau  of  hTdcanlogy  and  great  liydratdic  forces  m 
our  tiro  prbidpal  monnlain  ayslcms-^ihe  Alps  and  Hie  rytenees 
—and  he  proposes  to  extend  progresstveTy  the  same  stn£es  to 
I  he  secondary  systems  and  then  to  the  level  region*.  The  two 
H-rvice*  which  now  operate  have  already  gathered  together  a 
Rreal  nnmber  of  useful  elements;  hut  it  is  of  the  highest  interest 
111  order  that  they  mav  (w  utilised  to  determine  (he  best  methorls 
111  stcking  these  eletii'  iii  -.r.  A  to  co-ordin.itf  the  results  obtainc<l. 
This  is  a  new  and  important  usk,  which  is  now  confided  to  a 
fommitlee  of  tdentilic  studies." 


.  The  Funous  Dalrymple  Report. 

It  win  be  rcmcmbefed  that  Mr.  James  Dalrymple,  manager  of 

the  iiuinlcipal  street  car  system  of  Glasgow,  was  brought  to  this 
coiiriiry  by  the  sdvocstes  of  municipal  ownership  in  Chicago  tO 
make  a  report  011  the  conditions  ili;  t<     M.iyor  Dunne,  of  Chi- 
cago, got  a  report,  but  in  sun:,    w.-.y  managed  lo  suppress  it 
immediately.    A  great    It  jl    .t  mttrest  and  curiosity  has  been 
aroused  as  to  the;  document,  iind  until  now  fruitless  efforts  have 
liu  ii  "  a  i  j  t  I  -i  cure  a  copy  of  it.    Miiyor  Dunne  asserted  that 
Oalrymplc  went  to  Chicago  as  a  personal  guest  and  that  the 
report   was,  therefore,  personal   property.     The  Chicago  Ciiy 
Coimcil  finally  obtained  a  copy  of  the  report  from  Alexander 
Walker,  Deputy  Town  Clerk  of  Glasgow.    The  report  in  effect  ' 
is  against  the  municipal  operation  of  street  car  companies  in  ; 
Chicago  onicM  it  has  become  impoisible  to  teach  an  agreement  ! 
with  the  companies  now  operating  lines  m  the  city  streets. 

Mr.  Daliymple  suggests  that  an  elFort  be  made  to  come  to 
lerms  with  the  companies  now  operating  ■»treet  car  lines  in  the 
city,  and  suggested  that  if  that  is  not  possible  there  is  only 
one  thing  to  do,  which  is  to  -t  i-t  .1  -..rw  line  as  fast  as  the  fran- 
chises under  which  the  compaiinji  ^rc  now  opcralinR.  expire  The 
n  iinrt  ihcr  declares  that  most  of  the  present  eqiiip  i  ■  i  ■  .1  i:  !' 
(..'"  IMriic,  should  be  rclcg.ited  lo  the  scrap  heap,  ami  a  tunc  lixcd  ! 
withi-i  «lii:  h  l:  r  1  :  -h-.  iM  'n-  pLiccd  in  perfect  condition.  ! 
Then  a  franchise  should  be  granted  for,  say.  twenty  years,  with 
the  city  having  the  right  to  take  possession  at  the  end  of  fiv^ 
year  periodsi.   The  report  concludes  as  follows : 

"I  should  be  very  sorry  indeed  if  you  were  forced  to  take 
such  a  step  as  starting  new  lines  when  the  fnUKfaises  of  the 
present  eompanies  expire,  because,  spcakmg  general^,  1  Should 
say  feorn  my  knowledge  aad  experience  of  what  it  means  to 
opefate  u  munieipal  street  Rilwfy  syslen.  that  the  munieipalitica 
of  the  United  Stales  are  not  yet  quiu  rMdy  socceisfully  to  un- 
dertake this  work."  I 
Mr.  Dalrymple  strongly  recommends  the  overhead  trolley  for  I 
motive  power,  saying  that  to  "install  the  underground  trolley 
in  any  extent  would,  for  various  reasons,  be  a  scatidalons  waaiw  | 
of  money."  • 


Co-opentive  Electrical  Development. 

Mr,  J.  R  Crouse,  of  the  Co  operative  Electrical  Development 
Association,  announces  that  it  is  proposed  to  hold  a  meeting  in 
New  York  City  for  the  different  electrical  inlercsis  for  a  con- 
sideration of  the  work  of  the  Association.  This  meeting  will 
be  held  on  Friday,  March  23,  at  the  Imperial  Hotel  Substan- 
tially eveiy  well  defined  line  in  the  industry  will  be  rcprceented, 
uidndtng  the  larger  mamifacturinf  eompanies,  reprcsentaitves. 
of  different  graivt  of  (teetrkal  manufaeiufen,  sndi  at  incatv* 
dcscenf  lamp,  rubber  covered  wire,  etc.  the  president  of  the 
N.itional  Electric  Light  Assficialion  ;ui'l  a  co-operating  com- 
mittee of  three  appointed  at  their  last  meeting,  representatives  of 
the  trade  papers,  the  counsei  and  committee  of  the  Electrical 
jobbers'  .\s50ciation  E?.*t  .mtl  West,  the  president  of  the  Na- 
tional Kleclrlcal  Cmiir.  1.  -s'  .Association,  their  op.- rating 
committee,  adverfisiiijj  :«Kencies  .specializing  in  the  clectricir 
field,  a  committee  of  Electrical  Salesmen's  Assixialion,  etc 
The  session  will  conclude  with  a  dinner  in  the  early  evening.. 


Cooking  by  Electricity.. 

With  a  new  to  introducing  electrieity  for  domestic  puiposea. 
President  Maijtt,  of  the  Kekomo.  Marion  *  Western  Tneifa» 
Company,  has  secured  Mn.  A.  V.  Sinbofn,  of  St.  Louis,  to  de- 
liver lectures  on  cooking  by  electricity  and  to  demonstrate  to  the 
farmers'  and  villagers'  wives  bow  sticcessfully  and  economically 
electricity  r.r  h-  a^cH  in  the  home.  The  company  lu-'icves  that 
when  peopie  living  along  Ihe  line  acquire  a  knowledge  of  the 
comfort,  coiivfiiienee  and  economy  of  electricity,  a  considerable 
demand  for  the  current  will  be  created,  and  incidentally  t|uite- 
a  tnarket  for  mtseellanoous  apparatus. 
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Rotor  for  Induction  Motor. 

In  order  lo  pnovidc  improved  fadlitiei  for  cooling  the  see- 
oodtry  winding*  of  an  induction  motor,  Mr.  E.  J.  Wiliit, 

MCOCding  to  ■  patrm   i^^iicH   Febmarv  K.  .illiMVS  tlw  iwl  OINI> 


KOTO* 


duclors  to  extend  longitudinally  bcyund  the  ends  of  the  rotor 
core,  and  inicrcunnects  the  ends  of  rods  by  means  of  naked  wire* 
ptaccd  ciraimfcrentially  in  notclwi  cut  in  tlicm.  Tiic  comtrao- 
tion  it  ckarly  indicated  in  the  iltngtralioa. 


Variable  Speed  Direa-Curreat  Motor. 

The  aecMipaqying  idmtnlimi  sboiM  a  method  of  obianiinf 
•peed  vefiation  in  m  ahant>«cmiid,  direet-oirrent  nolor  at  dis- 
closed in  a  patent  ittued  February  7.  to  Mr.  C.  A.  Eck.  The 
motor  is  provided  with  an  adjustable  yoke  between  the  poles 

whose  «ectiBn.Tl  ir..,  can  he  varied  Wien  the  yoke  is  adjuster! 
to  one  position,  the  magnetic  linc»  of  force  will  fh>w  throufh 


VAnABLi  sroo  Mtmoe. 


that  portion  of  the  yoke  having  a  large  croM- sectional  area,  ;inil 
when  adjmtcd  to  another  position  the  Ifaies  will  iiow  tbroogb 
that  portion  of  the  yoke  whose  cntss-MCtioral  am  is  smallCT. 
It  is  seen,  therefore^  that  there  ia  a  change  in  the  rdnctance  of 
tite  magnetic  circuit  and  a  correspanding  variation  in  tin  field 
flux  with  constant  field  current,  tfnt  there  is  no  change  in  the 
dimensions  of  the  air-gap  or  of  the  cores  of  the  poles. 


Canadian  Electric  Railways. 

There  are  793  miles  of  electric  railways  in  the  Dominion, 
a  gain  of  only  j6  miles  over  the  preceding  year.  The  capitaU- 
cation  is  |6i^^i.  The  poia  camlngt  for  1905  were  lMS7v 
■as,  the  operabitg  expenses  iMiBitM  Md  (he  net  l34Aas)> 
The  paiaenters  carried  were  wa^fifaVt  or  »ani3f9  more  than 
in  1904^  The  freight  ha^idled  was  sioasa  torn,  a  gain  of  iio^- 
189  tons.  The  total  mn-  was  45,959,101  car  miles.  The  killings 
nombered  56,  and  people  were  injured     In  M unreal  67,- 

207^68  passcnijers  wcrr  tarried  ;  in  Toronto  'J5.ri>/,7i»j  ,  111  Winni- 
peg 1  l,2.ij.</i; .  rsii  !  ill  Ottawa  rj,328,6QO-  The  \';<no>iiver,  Vic- 
toria and  New  Westminster  »yst«tn  in  Brili-sh  Culnnibia  handled 
103^410  passengers. 


Meeting  of  the  Illunuoating  Engineering 
Sodetjr. 

The  nieetii«  in  Mew  York  last  wedc  of  the  Illnminating  Engi- 
neering Sociely  scored  a  nolaiile  sifccss,  the  attendance  exceed- 
faig  tsft  AMhe  nccting  it  wu  announced  diat.aH]ioafh  a  sys- 
tematic canvass  for  members  has  not  been  started,  the  aenber- 
ship  to  date  is  192,  of  whom  about  a  half  reside  4iMaat  fram 
Mew  York.  The  secretary  stated  that  arrangements  are  being 
made  for  the  organization  of  branches  of  the  society  at  Boston 
and  Qjicago.  and  that  llie  paj>er>  of  the  evening  woiiM  be  dis- 
cussed in  Uij  i'jn  i-.iid  Chioa({o  the  following  Friday.  The  New 
York  meeting  will  be  held  on  the  second  Friday  of  each  month, 
nnle»<  there  are  special  reasons  for  changing  the  date.  The 
programme  for  ne.xt  meeting,  which  will  be  held  on  Thursday. 
April  la  (the  13th  of  April  being  Good  Friday),  IS  a  genera! 
discussion  of  the  subject  of  interior  illumination,  which  will 
be  opcacd  by  several  short  introductory  papers. 

The  sttfprise  of  the  evening  was  the  character  of  the  paper 
by  Mr.  Vielor  A.  Rettieh,  a  gas  engineer,  on  the  inverted  gas  • 
mantle  fanvi.  It  was  expected  that  die  paper  would  present  tfw 
claims  in  favor  of  the  inverted  gas  burner,  wfaicfa  at  pnaent  is 
attracting  so  much  attention  in  this  country  and  abroad.  Instead 
It  is  as  severe  an  arraignment  of  the  new  device  as  its  most 
unrelenting  antag"iiist  cou'.d  desire. 

Below  will  be  found  abstracts  of  the  several  papers  presented 
and  of  (he  diacnssicn  to  which  they  gave  rise: 

II  IX'ISniAtlMB   ENni.VtKKING   KROM    inE    AUrHtTECX'S  STANPI^tVT 

In  a  short  paper  with  the  alxivi-  lil'ie.  Mr  W.  S  KcIIork  gave 
a  brisf  fliscussion  of  artiiicia!  i!liimni.ilion  from  she  arrhitect's 
standpoint  He  expressed  his  belief  that  the  intrinsic  brilliancy 
of  the  cotiunercial  illuininants  is  too  great  and  that  globes  must 
be  employed  10  render  the  tight  less  objectionable.  The  present 
trend  of  deveiopment  in  iHmuinanls  is  towards  greater  brillianc} 
at  the  same  or  an  increased  consumption  of  electrical  energy.  It 
seems  desirable  from  aU  points  of  view  not  to  nicreasc  the  flln- 
mhiation  from  the  tovroe  of  light  at  a  given  cost  for  energy,  bat 
rather  lo  decrease  the  cost  for  dectricHy  wUle  maintaining  or 
even  decreasing  the  illummation.  The  author  thought  that  the 
only  logical  metiiod  of  rating  lamps  for  iIlumin.ntion  is  by  the 
mean  spherical  candle-power,  and  tlial  other  methods  merely  lead 
to  confusion  It  is  desirablf  Ih.ii  both  the  lamp  itself  and  the 
light  obtained  from  it  should  h.'irmonizc  suth  the  5urrounding^. 
It  i.s  the  duty  of  the  architect  to  stndy  the  requirements  of  his 
customers  and  then  to  select  the  lamp  which  m"^t  f  c.uly  :orre- 
sponds  with  those  requiremenlv.  The  position  of  the  lamp,  its 
color,  and  the  color  of  the  light  produced,  are  of  prime  im- 
portance, while  frequently  rfTicienoy  is  o{  secondary  consideration. 

THE  INVEItTEO  CAS  MAKTI£  LAMf. 

The  paper  on  this  subject,  presented  hy  Mr.  Victor  .\.  Retticfa, 
enumerates  the  defects  of.  and  objections  to.  the  inverted  gas 
lamp,  as  follows: 

1  Dangers  <it  fal'.iiiK  particles  i.  Carbonization.  3  Flashing 
hack.  4  nelicacy  of  inaiille  suspension.  5.  FlicfcerinK  light  at 
low  pressure,  6.  Di^^l >lor.ilii if.  i>i  cbarnlelier  arm-.  -.  In  many 
cases  a  difiiculty  in  attaching  lamps  so  that  they  uill  be  gas  tight 
when  set  in  the  required  direction.  8,  Methods  of  gas  reguUtion 
are  too  coarse.  A  much  more  delicate  way  is  required,  q.  Lia- 
bility of  breaking  mantles  when  removing  glassware.  lo.  Varia- 
tions of  diameters  of  globe  rings,  so  that  glassware  is  not  inter- 
changeable with  different  mains  of  bumeia.  ti.  Variations  in 
means  of  affixing  mantles  to  burners.  Manufacturers  should  get 
together  and  adopt  one  standard  type,  though  each  is  naturally 
trying  to  protect  his  future  trade  in  renewals.  Still  the  puhHc 
ought  to  be  considered  if  the  tamp  is  lo  become  popularized,  xa. 
Too  much  heat  thrown  off  in  proportion  to  the  amount  of  gu 
used. 

Mr.  Rettieh  stated  that  after  a  long  disc  ission  at  a  recent  con- 
vention in  England,  the  verdict  was  that  the  inverted  lamp  in  its 
present  form  vraold  not  be  a  success,  and  ito  suggeiitioBS  were  pot 
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forwanl  as  to  it»  improvemeiit.  Whcie  ■  light  ga»  of  low  candle-  enter  ihe  field.  The  mner  ind  outer  globet  majr  be  mod  eMier 
power  it  Mpplicd  at  a  lii|h  |imiure»  the  inverted  Iwmer  may    tofelber  or  lio^y.  The  air  intake  may  be  alwve  tlie  mamle  aa 


Kkj.s,  I,  i  ANu  J.— Dktaii-s  or  Invekteo  Uas-Mantu:  Hunners. 


(hre  (ood  reculta,  Imt  with  New  York  gas  the  prohlcm  ia  a  very  at  i,  in  adiidi  caae  an  entirely  encloacd  otter  ^obe  may  be  lued. 
diSoilt  one  to  solve.  OnrinB  a  recent  visit  to  Enrape  be  was    The  faottam  (a)  of  the  inner  globe  is  dosed  in  order  to  catch 


Fig.  4.— iNVBinp  GAa-MAnu  Fixnian. 


i<il<J  that  llic  -;ilc  1  I  till  iii'.crtcil  l.iiiiii  is  soiiitthiiig  ciRirriiuiis, 
Imii  III-  failed  to  see  that  even  a  small  percentage  of  the  burners 
:n  were  of  the  inverted  ^pe,  and  he  canin'l  see  that  the  bur- 
ner*' 111  ihe  prncnt  form  arc  going  lo  be  a  pernianeiu  aiidilton  to 
ga!>  tigliiiiig  appliances.  It  has  been  on  sale  in  Europe  for  the 
last  four  or  live  years  and  yet  lo-di^f  a  tremendous  majoeity  of 
bBmeri  are  of  the  upward  type.  While  admitthig  that  tiie  to- 
verted  burner  permits  of  graceful  outlines  and  designs,  he  said 
thai  m  far  the  pnUic  has  not  laiRn  to  the  designs  in  which  the 
mantle  is  tto  placed  and  the  globe  n  shaped  as  to  pi  emit  the 
appearaitce  of  an  electric  incandescent  lamp.  Tlie  inverted 
biinuT.  h«  .itated,  ha*  recently  lieen  luiKlciinn.l  ii.  Now  York 
City  by  thp  Board  of  Kirc  I'nrlLrwriicr-i  •m  .icv  ui  tires 
viartcil  rn.m  it.  .iiiH  many  f>ll1i.ii'<l  i.iMis.  •■li.,  Ii.ive  liii!!  ili;(rrr'<l 
by  rrij  hivt  carlwui  f.illiiiK  thntiiKh  llu-  i  |nn  li.i'.c  'jt  ilic  nlobi-, 
A*  lo  fl1irieiK-y.  he  ^.lid  that  whiK  thru-  lmu  In-  ■.:<'  'I'l'.ilii  lh;it 
with  the  inviTti  rl  biiriur  thi*  is  much  greater  itian  with  the  in- 
randescrni  lamp.  ~iill  the  liichl  is  «o  brilliant  and  glaring  that 
it  ha',  to  \k  tolled  down  by  ground  glaH  or  opaque  shades  so 
that  the  actual  candle^iower  that  is  ntilized  is  small  compared 
with  that  of  the  source. 

The  paper  was  illustrated  ij  a  large  nttmber  of  sketches  show- 
ing different  typc«  of  the  \mp.  The  earliest  patent  cited  on  the 
itivened  burner  is  daieil  iRgis.  but  the  patents  nn  the  forms  now 
In  w^c  dale  from  igot  and  later.  Fig.  i  shows  what  is  Mated  to 
In-  tin-  pioneer  of  the  present  lamp*,  the  inventor  of  which  was 
uii  A'jilrian.  The  principal  pjiint  i*  llic  V'TCilam  i"iic.  i.  Tfic 
{iurniT  |!i!m*.  j.  !■*  »'f  :i  1  r  i:"ii*hu';iny  iiiiiUTi.iI.  tbf  I'lirncr  head, 

.t.  ^^inl{  11-1  Iv   I'l'    IlK'l.il     'I  Ilr   ttiaiull-         'llnvMi   .It    4.   .'iTl'l    >    i'^  \\ 

deflector  to  keep  the  prtKlurts  of  combu3tiijn  from  the  air  ports.  6. 
Fig,  z  represents  what  is  staled  to  be  the  latest  inverted  burner  to 


any  falling  parlidet.  Tlie  particular  feature  nf  ihi*  tyji,-  ^-  the 
empkojrment  of  a  thermostat  which  is  arranged  in  a  direct  line 


H<,    5  -  IVVFUTRP  GAS-XAMTtK  riXTl  K^s 

with  tlie  llow  of  gas.  When  the  burner  is  cold  the  narrow  ends 
of  the  thermostat  will  be  bunched  together,  foraint  a  solid  oooe 
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and  affcring  resistance  to  die  mixiti  air  and  gas.  thus  pennitiing 
of  lighting  irithout  flashing  bade.  As  aoon  aa  ibe  burner  i»  Ummt- 
ouglily  warmad  up  the  aetiea  of  the  heat  go  the  thandMtat 
iingcrt  irill  cauie  them  to  op«Ti  and  lie  flat  aganett  the  inner 
lufface  of  the  globe.  tli«»  offering  no  obatniction  to  the  de- 
sCCTifJiiig  Kas  and  permittln.  it  m  !.i;-;c  a  full  complcinrnt  of  air. 
Fig.  J  shows  th«  type  of  imcncd  Uuruer  that  ha*  been  used  with 
very  satisfactory  results  in  railway  lighting.  A  peculiarity  of 
this  type  is  the  way  in  which  the  mantle  is  .'rttachcd;  there  is  no 
opening  between  the  mantle  holder  and  the  burner  tip,  the 
mantle  being  continuous  with  the  tube,  .'^o  that  no  products  of 
eOOlbaStion  can  escape.  I'he  combustion  of  the  burner  is  stated 
to  be  abaolutt'ly  perfect,  and  consequently  no  carbonization  of 
the  toantle  follows.  Mr.  Rettich  ascribed  the  great  sueeest  of 
this  burner  to  the  feet  that  it  it  used  with  the  Pintach  gas  system, 
which  employs  fha  great  preMure  of  abont  aS  in.  of  water 


TBK  LtWIMOVa  iinC  UlMP, 

In  the  first  part  r  f  h'l-  |i.iper  wKb  the  above  title.  Mr.  E.  L. 
Elliott  sketched  thi  pn  i;rr  ss  of  electric  arc  liKhiing  from 'tKe 
discovery  of  the  r'.'i  .tn,  .^rc  '  \  Si-  Humphry  Davy  lo  the 
present  time.  In  taking  up  sIr-  subject  of  the  paper  he  criti- 
cised the  ol  liic  term  "flaming  arc"  and  advocated  that  for 
the  sake  of  scientific  acctaracy  it  would  be  far  better  to  use 
the  tcriB  "hrniinooa  atc^'  since  this  word  is  ead^  descriptive. 


VUL  6.0-iJimT  evens  or  lviuinovs  amp,  EK«jiSBa  abc  lamm. 

By  the  introduction  into  electrodes  of  substances  having  a  high 
light  ritdiatiuK  tHjwer.  such  as  >alt>  of  the  calninu  group  of 
ricatents,  the  electric  arc  its<-lf  is  rendered  highly  luminous  and 
becomes  the  principal  source  ol  light,  instead  of  the  heated 
eitd  of  the  positive  carboaaa  in  the  case  of  the  orXnaiT  are  hap. 
The  Imx  gases  generated  tgr  the  volatiliaatiaiii  of  the  salto  hi  the 
ea^n  furnish  a  path  of  less  lesiirtance  flian  air  for  the  passage 
of  the  cunwit  and  thus  permit  the  electrodes  being  drawn  miich 
fttrther  apart,  producing  an  arc  I'j  in.  lo  2!i  In.  long.  The 
IIk-Ii-  ;f.u.  ;-r..il:ri!l  i -^-ili  the  calcium  salt*,  of  a  golden  lint 
luinllv  distiitgui^luiblc  ttom  the  culor  i>f  light  of  ordinary  flames 
an<I  ineandesceni  electric  lamps.  This  yellow  color  of  light  Is  for 
purposes  of  exterior  illumination,  a  decided  point  in  its  favor, 
having  a  much  greater  penetrating  power  than  the  blue  and  violet 
light  from  the  open  nrc  For  lighung  foundries,  iron  mills,  rail- 
way yards  or  any  I'.iit  ii  rge  enelosurs  where  smoice  abounds, 
this  is  of  partkitlar  advantage. 

While  in  the  past  dectrodcs  lo  prodnoe  white  tight  have  been 
less  efficient  than  those  prodHcing  ydlow  light,  at  the  present 
time  cwbofis  giving  a  wiiite  light  of  remarlialily  fine  quality  are 
made  It  is  claimed  that  Hnt  while  light  tiins  produced  it  the 
nearest  approach  to  sunlight  of  any  of  the  commercial  ligbt- 
sources. 

In  efficiency  a?  a  light  producer,  the  liiniinoas  arc  is  rcvo- 
lulitii  :iry  Comparative  mea^urenie'iits  made  by  the  KIcctrical 
Testing  Laboratories  with  a  lumiiious  lamp  producing  the  yellow 
tight,  and  with  an  eneloaed  are  gave  the  following  results: 
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In  actual  light  production  the  Inniinous  arc  is,  therefore.  pr.ic- 
tica  l;.  t'r.  r  limes  as  ellicient  as  the  enclosed  arc.  The  lamps 
tested  weic  run  on  direct  current,  and  were  fitted  with  opaline 
gtobe^t  of  practically  equal  density. 

While  the  price  of  luminous  arc  electrode  is  higher  than  the 
price  of  the  best  pure  carbijn*.  the  cost  per  candle  power  hour 
figures  out  exactly  the  tame.  The  smaller  lamps  run  ten  hoiirs 
with  one  setting  of  earboHS,  and  the  larger  lamps  t;  hours. 

Fusible  matters  introduced  Into  arc  electrodes  have  the  ten- 
dency to  form  drops  of  slag,  whidi  interfere  with  the  operation 
of  the  lamp  if  the  caiiwna  are  placed  one  above  the  other.  It 
was,  therefore,  found  necessary  lo  resort  to  an  arrangement  ol 
the  carbons  side  by  side  and  incllncil  toward  each  other  at  » 
slight  angle,  thus  reverting  to  the  arrangement  of  the  J.iblach- 
koflf  c.indle,  the  earliest  commercial  fir-;  .  f  nn  hmi;).  This 
necessitates  the  "f  i»n  elfCfroma!:ii;'t  plmfMl  ;ili(/vc  the  arc 
to  give  a  downw.iril  c  m-.c  .-.nd  prrvunt  il'-  r.:-.:Liii^:  the  siile* 
of  the  carbon,  i  his  arrangement  ha?  the  advantage  of  giving 
a  distribtjtion  entirely  free  from  ih.idows  imdemeath.  In 
practical  construction  a  concave  porcelain  plate  or  cup  is  placed 
iimnedialely  above  the  are,  which  protects  the  tncchanlam.  stendicB 
the  arc,  and  acta  as  a  reflector  of  the  upward  rayi. 

The  distribution  of  light  from  the  lanipa  now  on  sde  ut  tMf 
country  3a  pnedcally  the  same  as  from  the  enclosed  are  when 
Bscd  with  opaline  globca.  A  companson  of  the  two  curves  from 
the  tests  above  referred  to  is  iri  w:  in  Fiv,'  i.  Both  eiWCI 
to  vertical  planes,  one  passirc  iliriMii;h  both  cailMMtt  and  the 
other  at  ncln  ,Tip'r-  ih<'n  tr,  "l  lu  ilntti'd  curvx  of  small  area 
represents  the  light  fiux  of  »n  enclosed  arc  For  exterior  il- 
lumination a  somewhat  broader  curve  would  be  ralher  more 
desirable. 

Owing  to  the  mnch  greater  sise  of  the  Hg^t-source  the  in- 
trinsic brilliant,  even  wilh  the  laaspa  giving  mtich  higher  total 
candle  power,  ts  far  less  tinm  wftii  the  crdinaty  arc  exMpt  where 
the  hitcr  is  Affwied  with  vc«y  strong  diffusing  glctbea.  With 
the  carbons  giraig  a  white  light  the  efficiency  is  said  to  be  rc^ 
iluceil  about  one-half:  but  even  In  this  case  the  efficiency  i$  more 
than  twice  that  of  the  enclosed  arc,  and  the  quality  of  the  l^tlt 
superior  in  being  frir  fmni  tlu'  cmcs-hl-  Mue  and  purple  rays. 

On  account  of  t?-  vju  .itcr  >r.ptli,  tli._  ,.ri  ;  =  n.iturally  very  .sen- 
sitive to  air  I'll!  rt  iil-,  .iiiii  tliiT'-i. ti'  ri--,-;Liy  tn  protect 
it  from  drafts.  Since  there  i»  also  mium'  vajmr  vcr.ilc il,  wliiih 
uiusl  be  .tllowed  to  escape,  provision  Is  made  for  ,i  rc^trh  tcd 
cess  of  air  and  the  discharge  of  the  vapors.  This  is  accmtl- 
plishcd  by  providing  a  small  inlet  at  the  bottom  of  the  globe  and 
1  oorresponding  protected  outlet  at  the  top. 

Lamps  arc  made  lo  run  011  cither  direct  or  alternating-current 
cimrits.  atid  on  frequencies  of  60  oelcs  and  upward-  As  tbey 
raitiirc  abottt  45  volu  to  the  arc.  they  are  rnn  two  in  series  on 
no-volt  circuits.  The  mechanical  and  electrical  opera  Hon  of 
the  Limps  now  sold  Seem  to  be  enrirely  satisfactory.  Thus  far 
onis  ;  r  -  of  foreign  manufactuto  have  been  introduced  hcr^ 
the  KLUcr.ii  design  of  which  is  practically  the  same.  One  i* 
niainifacttired  in  Grrmaiiy  and  the  other  hi  England.  The  faunpa 
sell  for  about  $50  each. 

As  the  real  virtue  of  the  lamp  lies  in  the  composition  of  the 
carlMns,  these  are  naturally  claimed  by  the  dIfTerent  manufac-. 
turers  to  be  either  protected  by  patents  or  nn-  kept  secret.  As 
the  ftttidMnenlai  patents  have  long  shioe  expired,  it  seems  un- 
likely that  atry  monopoly  can  be  maintained  tn  this  respect.  The 
most  serioiiit  ohjectiQn  tfaat  can  be  urged  against  the  tamp  at  prcs- 
cut  is  the  greater  amount  of  attention  required.  It  is  in  this  line 
.'fforts  arc  at  present  mainly  directed  toward  improvement, 
p.-irtlcularly  toward  cmibiiilng  the  long  life  of  the  enclosed  arc 
with  the  efficiency  of  the  himinous  arc.  In  view  of  the  enormous 
iiKrease  of  efficiency  obtained,  the  impruvcinent  in  the  color  of 
the  lu^,  its  steaditiess,  and  naturally  advantageous  dialributinn. 
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toicther  wilh  the  rapid  imprt>v«iiiciito  that  have  been  made  within 
the  iMt  few  years,  it  is  sale  to  predict  that  the  luminoat  arc 
Uaap  taukt  an  epoch  in  eketric  ilhiminatioo. 

PI!=riSS!OS. 

The  several  papers  of  the  evening  were  discus'iil  ti  Kfi';-.!:!. 
Prof.  Edward  L.  Nichols,  of  Cornell  Univ  Ts.iy.  ni  opcninf;  ihe 
disctission,  referred  to  the  deep  interest  wbicli  the  new  society 
has  arouied  among  the  numj  v'jsse*  of  engineers,  architects, 
builder*,  dealer*,  ptaiystcistt  and  all  persons  in  any  way  connected 
with  iUuminaiioa  He  expiisicd  bis  helief  that  the  society  miU 
undoHbtcdly  prove  «  SMceew.  Artificial  light  waa  uaed  lone 
fore  history  hcsan,  hut  mima  at  Hie  pmcnt  liiiie  very  littte  ia 
knoim  aa  to  the  proper  Mte  of  inaniBatioa.  Mauiy  pnbteiw  m 
yet  in  ditpute.  The  Mcicty  ahould  Iniisl  on  oonwt  methods  add 
satisfactory  results  will  be  obtained.  It  should  educate  th<-  peo- 
ple to  judge  of  illumination  by  the  effect  produced,  and  it  should 
also  ediu.iii-  ilio  rii^inrcr^  and  architects  to  a  proper  j);iircri:iti  m 
of  the  f iitnl.imcntal  icaturo;  of  iHuminafion,  He  ihouglu  tlit; 
organi/.ition  "t  the  lilnniiiiating  EiigiiiccrinB  SucuMv  would  mark 
w  epoch  in  the  art,  by  bringing  together  for  the  gixid  of  each 
aV  pcftons  imefcited  in  Ntaminttioii. 

Mr.  Geo.  G.  Raaudd  agreed  with  Ur.  Rtttidi  in  regard  to 
some  of  the  fliinor  delects  of  Ant  inverted  gw  mantle  hunpt  and 
exptessed  the  oimuoa  that  while  the  paper  of  Hr.  Reitich  con- 
taitted  much  of  truth,  it  contained  much  more  of  error.  The 
invrrtrit  !.imp  is  exccptiotially  free  from  defects,  if  its  age  be  con- 
sidered. It  is  not  yet  perfect,  but  even  now  it  is  in  good  form 
and  is  sure  to  be  ;i  -ucn---  T.i  us;  the  same  extent  as  Mr.  Rei- 
tich wa<  p»''"i"i'^t'>.j  li«  hiniM't  w.is  'Optimistic.  Mr.  E.  C.  Brown 
rttnarVcii  (li;it  ,iboul  three  jc.ir  :ijjo  he  obtamed  the  first  inverted 
gas  mantle  lamp  to  be  brought  to  this  country.  Even  at  that 
date  the  tamp  was  extremely  satisfactory ;  the  mantle  was  tt<n 
destroyed  in  the  short  time  mentioned  by  Mr.  Rettieh.  but  it 
hnnied  for  eigiht  months.  He  felt  that  the  inverted  mantle  hiiiip 
has  cone  to  stay  and  that  it  is  a  iiNoess  tt  the  present  time,  while 
the  lew  reniaimflg  defects  can  easily  be  overcame.  In  reply  to 
a  ^ticMfam  by  Mr.  Rettidi,  he  atatcd  that  the  particular  lamp  tn 
which  he  had  referred  is  not  now  in  use  becanse  the  mantle  had 
l>e«n  destroyed.  A  second  imtrtfd  mantle  lamp  giving  gi-'d 
service,  but  lampn  of  the  older  tvfie  are  yet  being  n^rd  by  him. 

Dr.  1  i:  Slurp  disciK^'d  the  physical  n  .iii  '  -  which  exist 
between  th«'  uicanilcscent-niaiille  lamp  and  Ihe  tiaming  arc  l:iiiip. 
In  each  lamp  the  light  coini«  largely  from  a  •.ob^lanoe  winch 
ordinarily  is  not  luminous.  Thus,  in  the  flaming  arc  the  va^xir 
is  rendered  luminous  by  the  pa>5agc  of  the  electrii'  oiirn-nt.  wlu'.e 
in  the  mantle  lamp  the  substance  vi  the  mantle  becomes  lumi- 
floti*  when  placed  in  the  gas  flatne.  In  the  fonner  lamp  there  is 
a  consumption  of  the  substance  giving  the  ilhmiination,  whiU- 
in  the  latter  the  limrinous  substance  is  permanent  The  exact 
Cause  for  the  increase  in  illumination  when  a  mantle  is  pUc<:il 
in  the  gas  flame  has  never  yet  been  determined.  It  is  Vnowii. 
hcvvrvr-.  »I>.it  only  rerl.-iin  '\f ''r.-.r,  |iriii-''>rtions  of  tj.r  >Oi-mt  nts 
forming  ^i■r  mat  (Ir  wiU  k>*<^  ili;->!ii;4  iiluminalion.  VVlicii  tach 
rlement  is  u  t  d  '  itit:ly,  the  desired  effect  is  emircly  lacking.  Ru- 
N-ns.  who  studied  the  distribution  throughout  the  spectrum  of 
the  energy  radiated  by  the  manlle.  found  that  the  radiation  is  con- 
lined  largely  to  the  visible  portion  of  the  spectrnm,  and  is  very 
low  in  the  heat  range,  so  that  the  eflii-iniO'  'he  luminotts  fa^Sa* 
tion  ts  extremely  high.  The  effect  of  combining  the  various  com- 
ponent*  of  the  mantle  seems  to  be  to  egofine  the  radiation  to  the 
visible  portion  of  the  spectrum.  He  expressed  the  opinion  that 
the  flaming  arc  is  too  brilliant  to  be  substituted  dirvctty  for  the 
older  type*  of  arc  lamps.  The  lamps  should  he  more  widdy 
'separated  and  should  be  placed  higher  from  the  gronnd. 

Prof  N'l'.hoU  ventured  what  be  termed  a  "guess"  as  to  the  high 
lumuKHis  efficiency  of  Ihr  a.i.  mantle  Perhaps  the  increase  in 
ilhiminalion  is  due  to  the  luminf'iceiii-c  of  the  mantle  at  the  tem- 
peraliiif  )>ro,liii-cd  l«y  thi  u.is  fl.imr  K;ii-Ii  liiniiiie>cent  substance 
exhibits  tins  property  at  a  definite  ti  inpe ralure ;  some  at  the  l0» 
temperature  of  liquid  air.  others  at  nrdmary  temperatures,  and 
yet  others  at  much  higher  temperatures  The  mantle  may  be 
considered  at  a  solid  in  solution  which  is  rendered  luminescent 


at  the  particular  temperature  to  which  it  is  subjected.  The  en- 
ergy curve  of  the  radiation  throughout  the  spectrum  seems  to 
shjw  th;it  this  theorj  is  ri  rn.-ct  It  ,5  dirfiyiill  aii-iit.cm  j'.;st 
hr.;\  iijijch  of  the  ilhimin.-itiLm  tri-iii  -.liu  tn.inll-.-  i>  due  lu  lilt  iumi- 
of-ycnce  of  the  .iiliLr;itu  r,  or-  :i.«i.iit:i  ..1  i^'.r  high  temperature 
which  simultaneously  t«ndcr»  Uk  niantie  incandescent.  It  may 
be  possible  to  discover  materials  other  than  those  used  in  (he 
mantles  which  are  luminescent  at  certain  temperatures,  and  thus 
to  produce  various  ooior  effects.  This  is  an  inviting  field  -for 
invcsi^gatora. 

ICr.  W.  D.'A.  Ryan,  of  the  General  Electric  Company,  slated 
that  the  weakest  fcattttes  of  the  Hamint  arc  laa^  are  the  short 
life  of  ^e  pencils,  the  bigh  brilPanqr  and  the  poor  distribution 
of  ilUimination.  Distributioa  curve*  which  he  dbplayed  ahosred 
that  only  16  per  cent  of  the  total  illumination  is  given  oiF  tn  the 
r  iivi  lii.-ivecn  O  and  ao  degrees  below  the  horizontal,  that  is. 
w  iihin  tlic  useful  range  for  stre»'l  illuininaiion  When  globes  are 
n-'-il  the  light  is  enOutiMH^'.y  di-yri  ..-i  il  I'o:  -irrfi  i[:iiinin<(ti<in. 
dislnbution  is  of  grcalti  iiiijKjtUiiC'-  iIm-i  t- nm  y .  .1^  is  slnivvn 
liy  t^if  i.ii-t  1I1.1I  the  enclosed  arc  lani|i  '..i^  -iiporM  did  thr  oih-o 
arc,  although  its  efficiency  is  much  lower,  merely  because  a  large 
portion  of  the  light  is  given  o£F  in  the  useful  range.  He  caO' 
sidere<l  that  the  vtry  best  arc  lamp  with  reference  to  distribotion 
is  the  G.  E.  ".Magneiuc"'  lamp,  which  gixes  55  per  cent  of  the 
light  between  0  and  »  degrees  below  the  horizontal. 


CURRENT  NEWS  AND  NOTES. 

JERSEY  TkOU£Y  FUBKHT.-The  New  Jersey  Legislature 
ha*  puaed  the  bill  poiujiting  troHey  companie*  to  carry  freight 
and  a  Imiled  franchise  measure  granting  certain  teases  to  public 
utility  companies  for  a  period  of  ao  years. 


.V.  H.  L  A.  I  RASSroRJ.lTlOS.—Mx.  G  V  Porter,  master 
of  transportation  of  t!i'.  N  il  .  iial  Electric  Light  .Xssociaiion.  an- 
nounces that  the  Trunk  l.iiir  AsscMriation  and  the  New  England 
Passenger  .\snoclation  have  uiithori/ed  a  rale  of  furc  and  one- 
third,  on  the  certificate  plan,  from  points  ia  their  respective  ter- 
ritories to  Atlantic  City  and  rctum«  for  ddegatca  and  their 
friends  attending  the  tsrcnty-ninlh  comcntion  of  this  associalion, 
to  be  hcM  at  Atlantic  Gty.  N.  J..  June  S  to  Bi,  inehisive.  Nego* 
tialions  are  imder  way  with  the  other  aseodalioas  and  it  is  hoped 
that  the  sane  rale  wjit  be  obtained  from  them. 

rhHSOS.M.  IXJr'RY  U  l  ICiriOX.  so  cxp<nMvc  to  p«l.lic 
M-rvice  corporations,  is  one  of  the  things  municipal  ownership 
advocates  think  about  rarely  It  i>,  therefore,  interesting  to  r.-itf 
that  such  litigation  that  w  ill  cost  the  city  millions  of  doil»r»  cvitv 
year  under  the  munidii  il  .MMit  rship  of  fraction  lines  is  predicted 
by  City  .\ttormy  John  K.  SmuUki,  of  Chicago-  He  sounds  the 
warning  in  his  annual  rcp«<ri  to  the  City  Council,  and 
recommends  amendments  to  the  Mueller  law  that  will  remove 
the  impending  danger.  After  calling  atention  to  "00  lawsuits  for 
personal  damacea  filed  against  the  city  last  year  wliich  were 
settled  at  a  total  cost  of  Siaauaoo  to  the  dty,  Mr.  Snmlild  ex- 
presses the  bdief  that  the  damage  suits  would  be  increased  more 
than  twelve  fold  under  municipal  ownership.  "The  street  rail' 
ways  of  Chicago,"  said  he,  "have  filed  against  them  claims  if 
every  description,  possibly  to  the  nnmber  of  lo.ouo  annual])'  I 
have  it  on  good  authorily  that  these  comp  ii  M--  lut  ir.  Ic- 

frayinR  fX]>ci|s>  »  of  their  claim  and  law  ilep^rSdK  111  s  lo  chargs-  of 
personal  itiiuiy  litigation,  Ihe  settltnieiit  of  claims  and  the  p;iv- 
mcnl  of  judgments  recovered,  upward  of  $2,000,000  atmua'ly. 
Knowing  from  p.ist  experience  what  success  personal  injury  prtv 
frssirtnals  have  had  against  municipalities.  I  believe  that  llie 
amount  of  claims  and  judgments  recovered  in  the  case  of  muni- 
cipal ownership  and  operation  of  street  car  lines  would  far  exceed 
the  sums  paid  out  by  Ae  present  street  railway  corporation,  whkli 
have  reduced  the  system  to  a  science." 
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CHICAGO  attKS  ADI  JCE.—Tht  Chicago  City  Council 
Committee  on  Telephone  Rates  is  advertising  in  New  York  papers 
foe  the  opinions  ol  die  local  lelephone  rabicriben  u  to  the  inea*<- 
uml  rate  tytttm  «f  Mrvioe.  The  W«tcre  HKtnwolit  »  pto- 
poiinc  to  adoft  a  mw  tcUplnae  nte  ordinance  and  thua  aceka 
infomietna  go  the  anhieet 

DBSTRVCTIVB  AUTO  PlRE.—^a  fewer  than  50  or  6i>  elec- 
tric autoniohiles  were  destroyed  in  a  fire  thai  broke  out  on  March 
10  m  the  bams  of  the  New  York  Transportation  Company  in 

ihi^  city  Several  hundred  machines  wcm  si ored  in  these  quar- 
ters, lor  the  extensive  public  service  system  maintained  by  the 
corporation,  whose  vehicles  are  in  conttaiA  demand  an^  have 
been  extraordinarily  busy  this  winter. 

BVyjMG  .4-  CATARACT.-lt  is  announced  from  Spokane. 
Wash.,  that  Mr.  Jay  P.  Graves  has  paid  $77,000  for  the  falls  of 
tlie  Columbia  River  at  Kettle  Kalis,  Wash,  75  miles  north  of 
Spoinne.  The  river  there  can  produce  loowoo  at  extreme 
tow  water  and  the  falls  are  said  to  be  the  laifeat  in  tlw  XMled 
Statca  widi  the  csM^iOtt  of  Nlatu*  and  the  Shgahooe  Mb 
hi  Sonthem  Uaha  Mr.  Graves  is  tt^eeted  to  install  an  dce- 
tiieal  generating  phuit  to  supply  his  Inland  Empire  Eleetfie  Raflp 
«ny  mduiing  otit  of  Spokane,  and  also  to  supply  the  mittca  and 
Cmelters  in  the  boundary  district  of  British  Columbia. 


^MERiC.-IX  !\'ST/rrjTE  OF  FI.ECTRICAL  ENGI- 
NEERS.—Ihr  next  riftuhir  nicetniK  of  the  -Vnicrican  Institute 
of  Klectriiai  Engineers  will  b«  iield  Friday  evening,  March  23, 
at  .S  15  p,m  .  in  the  assembly  room  of  the  New  York  Edison  Com- 
pany, 44  West  Twenty-seventh  Street.  The  following  papers 
will  be  read  and  discussed:  (1)  "Some  Features  Affecting  the 
Paxmlld  Operation  of  Syndmnoiis  Motor-Generator  Seta,"  bgr 
J.  B.  Tajlor,  railway  eogueerini  department,  Genent  Bacnic 
Cemgmr,  ScheMcladr,  New  Yofk.  (a)  "Nolei  «■  the  Deiiin 
«f  Ifrdtv-ElMtiie  Power  Stxlion*i'*  by  D.  B.  Ruahmorti  U  the 
General  Beetric  Coatpanjr,  Scheneclad^.  H.  Y. 

BOUNDARY  OF  YOSEXflTE  PARK  -Th,  C  ilii..n,i,i  C or-.- 
gressional  delegation  at  Washington  has  t't-n  utiofftcjally  ad- 
vised that  a  favorable  report  will  be  made  b>  the  Secretary  of 
the  Interior  on  the  plan  to  change  the  hoi;ndary  of  Yosemite 
Nutiiiii.il  Piirk  ir.  order  to  permit  the  rMn--ir\-ction  of  electric 
railways  on  an  even  footing  in  rompetilion  for  Yosemite  Val- 
ley traffic.  The  southwestern  boundaiy  at  present  prevents  Hunt- 
ington's line  from  Fresno,  CaL,  from  approaching  as  closely  to 
the  valley  as  does  the  Merced  route.  It  has  been  demonstrated 
to  the  satisfactioo  of  the  D^avtment  that  no  scenic  features 
or  valuable  ferestt  would  be  eiednded  fraw  die  Park  hg  change 
ing  die  boundariesi,  while  the  piiMie  Inleteit  wouM  be  aenred 
by  giving  all  railroads  an  eqnal  chance  to  oonpcle.  Upon  re- 
ceipt of  Secretary  Hitchcock's  report,  an  effort  will  be  made  to 
secure  the  passage  of  a  bill  making  the  proposed  change  in 
the  bonndaiy* 


TROl±Ey  FREIGHT  bids  f to  assume  .  .nsidcrable  Ini 
portancc  in  Nfw  England.  The  .Viastachuseils  Railroad  Com- 
missioner' have  yiven  the  Old  Colony  Street  Railway  system  of 
the  Massachusetts  Electric  Companies  authority  to  carry  freight 
and  eaipreia  matter  over  its  lines  between  Boston  and  Fall  River. 
The  management  has  been  preparing  for  this  service  and  has  se- 
cured the  local  rights  to  tbe  south  of  Boiton  and  ordered  cars 
for  this  serriee.  Mr.  George  Damfoni,  who  hnilt  up  a  large 
fceight  and  cxprea*  bueinesa  for  the  Utica  Street  Hallway  Com- 
pany, haa  been  appofaund  rsuperiutendent  of  freight  and  expresil" 
with  headquarters  at  Brodcton.  The  new  service  will  be  opened 
Inside  of  thirty  days.  Express  cars  of  20  tons  capacity  o.uii  :in,l 
two  coal  cars  have  lieen  secured  for  service  on  the  Bastou  & 
Northern  system.  Tht  ;r  <';i!  '  will  'r  ;.ve  running  rights  over  the 
Boston  Elevated  lines,  and  ttfHiiiuls  in  Boston  will  be  secured. 
Hereafter  the  Boston  &  Northern  will  tr.inspiJtt  all  its  coal  from 
tidewater  to  Lawrence  and  Woburn  and  other  inland  points  for 
the  company's  power  needs  at  a  considerable  saving.  Practically 
the  only  expense  will  be  that  of  labor. 


THh  I'ROPOSbU  MO^iOHAiL.—  i\K  lirwklyn  Engineers' 
Club,  of  Urov^klvn,  N.  Y.,  was  entertained  recently  by  F.  B. 
Bchr,  the  fnglisb  engineer,  who  in  an  illustrated  lecture  ex- 
plained the  principles  of  the  monorail  system,  which  he  is  advo- 
cating as  a  means  to  relieve  some  of  the  congeation  on  the  local 
street  railways.  With  stcreoptkon  pieturea  Mr.  Bchr  ahowed  in- 
lerioft  of  the  cars  which  would  be  nm  on  Ua  road,  sections  of 
the  experimental  track  in  Germany,  and  drawinga  giving  the  n» 
chanical  coMtmetion  of  tbe  cars.  Most  of  the  Icctom^  which 
dealt  with  local  conditions,  had  to  do  with  tbe  line  Mr.  Bebr  pro- 

j>Li>c>  to  run  down  Fourth  .Xvt-tuif,  BrOi"*k[>n,  to  Coney  Is'aiid, 
slartnig  from  the  hu«i1xiroiigh  tctnimus  at  Flatbush  Avenue 


STATE  MEJHR  EX  AM  I  NATION.— \  bill  said  to  have 
plenty  of  politics  behind  it  h-is  been  introduced  in  Uk-  Ni  w  York 
Legislature.  It  gives  the  State  Gas  and  Electric  Commission 
power  to  inspect  all  gas  and  electric  meters  and  to  affix  the  com- 
mission seal  guaranteeing  their  edidency.  Ughting  corporatioos 
may  not  install  meters  unless  they  bavo  been  inspected.  The 
bill  alao  ptovidea  that  a  testing  appantiia  shall  be  kept  on  the  4 

blT^raencc  at  any  time.  If  the  teat  hy  dtt  company  he  unaat- 

isfactory  in  his  opinion  he  may  ash  for  a  test  by  die  State  Com- 
mission. This  is  one  newspaper  comment :  "Behind  this  bill 
is  said  to  be  a  movement  to  take  from  Jastrow  Alexander  hi* 
power  as  Slate  Inspector  of  Gasometers  and  tranifer  them  to 
the  State  Commission.  .•Mexanrfer  Rep;;bhi::tii  leader  i>f  live 
'I  wcnty-sixth  N'c'.v  York  District,  and,  like  m.iiiy  ntlier  Rcpul>- 
lican  district  leaders,  he  is  waiting  tu  9«c  winch  vmy  the  wind 
blows  before  he  ties  himself  to  either  State  Chairman  Odell  OT 
Chairman  Prirsnns  "   Whn  a  pretty  picture  is  presented! 

LODGE  AND  THE  MEDIUMS-The  deep  interest  taken  by 
Plral  Lodge  hi  mediumiatic  performances  is  well  known  and  is 
hnwghl  to  Mtlee  again  in  the  following  cable  diapatch  from 
London  of  l&idi  10:  '^r  Oliver  Lodge  and  other  pniminent 
8cienti6c  Men  who  ate  intcresled  hi  die  ooeult  were  to  have  hdd 
a  series  of  experiments  next  week  with  Charles  EMred  as  a 
subject  Eldred  for  the  last  six  months  has  been  cre.iting  a  great 
ittr  ir.  spiritualistic  circles  as  the  most  gifitd  inrdmm  in  the 
country.  He  has  now  been  exfi-jicd  by  tell'.Hv  s|i'r;;uiilis|-,  o;!r 
of  whcni.  a  man  natned  Bra;  y,  declares  that  the  sjiiiifi  jiiioriDcd 
!l:im  rhiif  Eliired  was  iiv.Hisior.  .\iirr  .(  Venice  KIdred  left 
ill  Hraily's  hoiis«  a  chair  which  lie  had  used  in  the  cabinet  from 
which  the  'spirit  forms'  emerged.  Braily's  examination  resulted 
in  the  discovery  of  a  keyhole  hidden  in  the  plush  covering  a 
hollow  scat,  which  contained  spirit  faces,  masks,  wigs,  diaphanous 
drapery,  an  electric  lamp,  powder,  etc  At  the  next  stance  Braily 
denounced  Eldred  as  an  impostor  and  the  Utter  confessed.  Sir 
Oliver  Lodge  and  the  other  scientists  are  thus  deprived  of  their 
eaKtl'M^it  The  fact  that  Braily  is  also  a  nwdfiim  anggeits  pro* 
leatioiial  Jealenqr." 

DlSTINCTIl  i:  LAMP  POSTS.— \a  an  article  discu'ivr-g  art 
in  the  ?tre^t,  in  tJic  March  Century.  Mr  Sylvester  Baxter  says: 
".Strict  iiir:yshings  like  lamp  posts,  in  til!  ir  numerous  repetitions, 
perform  an  important  decorative  function.  We  know  that  in  dec- 
orative design  the  repetition  of  ornament  is  an  lesihetic  prindp)eb 
producing  its  impression  by  the  reiteration  of  a  pleasing  fignreu 
But  long-continued  uniformity  produces  monotony ;  fatigue  follows 
visual  reatfulncsa.  Therefore,  even  when  mauufaeturers  produce 
good  dei^Da,  it  b  mdeairable  that  these  sbonld  be  alike  eniy-  • 
wherck  In  town  after  town,  for  the  eye  would  tire  of  seehig  the 
same  thing  in  all  placet.  Hence  each  municipality  wouM  do' 
better  to  obLiin  something  distinctive.  Indeed,  the  >ame  thing 
should  not  be  repealed  .ill  over  one  city ;  the  standard  pattern 
on^ht  to  \.;ry  '.\:th  diliereiit  di  =  tricts,  and  perhaps  with  different 
streets  locally  jadividual  sigiiihcancc  might  well  be  imparted 
t  )  the  -e  things  by  embodying  in  the  ornament  of  such  furnishinj;^ 
some  device,  like  a  municipal  seal,  or  arms,  that  in  design  would 
symbolize  a  disliiiguishing  character  of  the  place,  as  in  site,  trade 
or  staple  industry."  The  practice  or  suggestion  has  been  observed 
in  some  of  tbe  more  eonspicaouB  are  lighdng  posts  and  staadarda 
m  Europe. 
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MVSICIf.M.  PLANT  ASSOCIATION  —To  protect  the  m- 
terests  of  municipal  plant*  in  Massachiisciu.  jii  assrciation  has 
been  formed,  with  a  membership  drawn  irora  tiic  mayors  and 
selcrlm*n  of  towns  and  cities  operating  such  plants,  together 
with  (he  m.inagcr5  or  commHsioncrs.  This  body  hu  perfected 
its  organization  with  .Mayor  K.  P.  Avery,  of  Holyote,  pmldetlt: 
Col.  Barrett,  of  Gwcord,  vke-imudent;  J.  C.  NorcroM,  amatcr 
nf  tbe  Hudson  Cil^  Itgbtiac  plant,  wcreUry  and  ticnarer.  The 
•zecutive  oommitlee  compriies  these  and  Meitia.  mqg;  of  Pat- 
body,  and  Lyon>  of  Uai^eld.  HeethtK*  are  to  he  held  at  the 
call  of  the  executive  commiitce,  and  Icsialatioa  ailccth«  inraii- 
dpal  oannrahip  ia  to  be  watched. 


MUNICIPAL  OWNBRSHil'  !-AILVKli.-\\  a  meeting  of 
the  Commercial  Qub  in  Boston  on  February  28,  an  especially 
interesting  adi!:',  r!.-:!  . .  ri- 1  by  Mr.  Everett  \V.  Burdctt. 

He  dcsfribcd  in  Jti.iil  tlic  luiisiilions  that  have  followed  (he 
introduction  of  municipal  owrHrsliip  in  Britijh  cities,  .•m  l  litiil 
that  muncip.il  ownership  had  U\\  beneficial  results  to  show,  ife 
brought  out  the  poin4  that  tlic  di<i'ussion  of  municipal  owner- 
ship had  developed  a  consHteraMy  v.i:l";rind  disposition  amoitg 
the  volen  to  asaent  to  any  tcfacmc.  ii  a  .  \.  r  t  xtravagant,  in  the 
citpectation  that  MUne  suod  mmt  rcsulu  This  skiotad  serve  to  k< 
mind  til  of  the  iramiiiK  of  the  exponent  of  the  old  Jelfenonun 
demoeniic  view,  that  man's  beat  beneitB  arc  those  which  he 
eanis  by  his  individnal  exertions  and  not  throuth  tha  factiitaua 
aid  of  foveramcnt. 

LONDON  TRAFFlC.'^Sofiait  TCty  interestinK  fiinres  arc  given 
in  the  report  of  the  London  Traflic  Commission  for  1410$  just  out. 
Tbe  total  numiter  of  paiicnsers  carried  on  tlie  anden  round  and 
surface  railways  and  omnibuses  of  London  daring  the  year  was 
cnual  to  thrce  quartors  of  the  poputalton  of  the  whole  world. 
1  he  lumbering  old  omnibuses  carried  pas>iiii<ii'  'ir;al  to  the 
whole  population  <'f  the  United  Kingdom  sevm  uiiK>^over.  At 
the  busy  time  of  the  day  <m2  omnihuscs  pass  the  Bank  of  Eng- 
l.ind  in  the  heart  of  the  city  district  in  an  hour,  a  procession  two 
miles  and  a  halt  long,  There  arc  in  London  5,471  horse  and 
already  307  motor  'buses.  .K  pasiengcr  in  Oxford  Street,  leading 
east  and  west,  has  the  choice  of  Iwenty-seven  omnibus  rotttca 
to  different  parts  of  London.  This  is  said  to  be  a  convenience 
wiexainpled  in  any  odier  city. 


A  THOUSAND  TELEPHONES  ORDERED  OUT.—Hmt 
than  t«oo  printed  notices,  i^ned  by  Seattle^  Wash,,  boiiness 
men  and  protcssiowaJ  mm,  ordciinc  the  removal  of  the  Snroet 
tdeplHme  from  office  or  residence,  and  bimdrcda  more  of  these 
notices  sent  to  the  ODnunittee  in  charge  are  tlie  immediate  results 
of  a  mass  meeting  held  in  the  Grand  Opera  House  February  21, 
.1  iiiliriK  <■'•  i  ?^;.:itl'<'  report.  If  the  individual  signers  abide 
hi  ilicir  dtseimination  as  expressed  in  the  printecl  notice,  nearly 
2,000  Sunset  telephones  a:  1  be  removed  on  ir  In  f  .-r  iIk-  first 
day  of  .\uRtiit,  and  in  their  places  will  be  installed  iele|ihones  of 
the  indepeixlem  e<ini|»aiiy.  By  adopliiig  the  report  of  the  eom- 
raittce  ill  ehargc,  the  mass  mieting  look  the  above  action.  This 
report  embodying  the  results  in  brief  of  tlie  Committee's  iiivcsti- 
gaticma  of  tbe  local  telephone  situation,  was  presented  by  W,  T. 
Dotrdt  DisclaiminK  any  enmity  or  ill  fcelbf  against  the  Simset 
system  or  its  management,  the  report  was  a  severe  arraignment  of 
the  service  the  company  has  given  lo  Seattle  Car  years  past. 
The  inde|)eiident  system  was  credited  with  fair  play  and  good 
management 

RLEVATORS  ASD  AWI-THrST  /..Hf'.-The  Dcparlmcm 
rif  Jii-tKc  at  Washington  announces  that  an  anli-mist  suit  ha* 

been  brought  in  San  Francisco  by  the  Cnernnunt  against  31 
devater  eoiKerna,  incliidinir  tbe  Otis  Elevator  Company.  The 
dcparunent  says:  Tbe  companies  named  as  defendants  com* 
prise  tbe  principal  elevator  companies  of  the  United  States,  but 
the  operations  specifically  complained  of  have  been  carried  on 
mainly  in  California  and  the  States  and  Territories  west  of  the 


Koik\  Mi'Lini.iins.  It  is  charged  that  thcit  conipniiifi-  ni:ikf  aud 
--.L-;;  ,-.t  le.ist  .So  pet  i..Tit  Mt  .ill  III  the  elevators  usi'1  mi  Oi.it  ter- 
ritory, jiiil  tli.it  they  have  entered  into  a  combination  amciig  them- 
selves tij  control  and  enhance  the  prices  at  which  elevators  are 
sold.  That  in  order  to  make  the  combination  effective  the  Otis 
Elevator  Company  has  acquired  Ihe  whole  or  a  majority  intcrat 
in  the  bosinesset  of  ail  the  other  deiendants,  although  said  de- 
fendants are  stilt  beinf  operated  as  apparently  separate  and  in- 
dependent concerns.  The  biti  prays  that  tha  defendants  be  per-  • 
petuaily  enjoined  from  carr>ing  out  their  illegal  combination  and 
from  fortiier  agreeing  and  oombhting  together  to  control  the 
trade  and  commerce  in  elevaiow  and  to  deprive  the  pei'ple  of  the 
several  States  in  tin-  riilt'  >l  Sm'i  t.  ni  ilie  !:.,th  iii  m  ra:.,  >  and 
priCM  d«»ivcd  from  free  and    "  restrained  competition  in  said 

busiiwis." 


May  I.OXnOK  SUmVAr.—.\  special  cable  dispatch  from 

r.  iiii:  .!!  'I  .\l  it.  ^  Id  .1.-:  I  ll-  Baker  Street  Waterloo  "tube," 
one  ol  li-.K  l.,lt  Ci.jf.ti  1.  erki.±.'s  group  of  railroads,  was  opened 
to-day.  This  is  the  most  important  lirk  in  1' e  solution  of  the 
city's  traflic  problem.  The  new  artery,  iht  length  of  which  is 
five  and  one-quarter  miles,  runs  north  and  south,  traversing  .ill 
the  older  lines,  with  which  it  is.  couiieeled  by  subways,  thus  en- 
abling passenger*  to  reach  within  a  short  distance  of  an)  point  in 
the  metropolis.  Tbe  constraction  of  tin-  road  was  begun  in  iSgiS 
under  tbe  awpioes  of  the  late  Whitaker  Wright's  group  of  roads, 
and  saibseiiuently  waa  purchased  by  the  Yerlccs-Spcyer  interests. 
Speaking  at  the  lunclKtm  in  celebration  of  the  opening  of  Ihe 
road,  Edgar  Speyer,  the  snooesser  of  Mr  Yerkes  in  the  chair- 
nuuuhip  of  the  system,  said  he  hoped  that  by  the  sprinx  of  icyo7 
the  entire  underground  sy^lem  would  be  working  satiif.'iOturily. 
These  lines,  he  believed,  would  supply  a  great  want,  do  much 
to  solve  the  great  tru'Iir  |in>li1'--r  .iinl  tiill;,  'ii-:ilv  tlicir  e.\'st.-iiri'. 
In  some  pl.accs  the  new  tube  is  155  U.  U:iow  the  surface  01  U'^c 
ground  and  ,ts  ft.  below  the  bed  of  the  River  Thames  '"  The  time 
of  the  first  public  tram  over  the  route  «as  twelve  minutes.  Tbe 
new  two-penny  tube  is  superior  to  the  other  tubes  in  construction, 
is  well  ventilated  and  lighted  and  has  stations  with  colored  tiks 
of  a  distinctive  tint,  easily  recognized.  This  cr<jsscui  line  will  be- 
come more  important  in  the  CKur^'  i>f  six  months,  when  the  OJt- 
tmsions  arc  finished  to  the  Marylebone  and  Paddiiiglon  stations 
and  additional  connection  made  with  Sottthcastem  Londott. 


ELECTRlClTy  AT  OIL  IVELLS-ln  an  mierestinfl  article 
by  Mr.  J.  E.  Walsh  in  Mines  and  Minerals  for  Mardl,  nfcrance 

is  made  to  the  utc  of  electricity  around  European  oil  wcHs  as  a 
preventive  of  (ire  a*  well  as  for  oil  drilling  and  i  nmp^i'P  He 
s.iys:  "The  use  of  electric  motors  for  driving  oil  tiriiii  and  oil 
well  pumps  has  extended  rapidly  in  parts  of  Europe  where  Ger- 
man and  French  engineers  have  studied  the  problem.  To  a 
European  engineer  the  waste  of  ,\mcricans  seems  often  nothing 
less  than  a  crime,  and  it  is  impossible  to  understand  our  point 
of  view.  When  we  consider  that  the  world'.s  demand  for  petro- 
leum far  ex<:e«<)s  ihc  supply,  any  waste  of  the  fuel  appears  all 
the  more  obnoxious.  The  extended  use  of  internal  oombustion 
engines  and  the  popularity  of  the  automobile  are  factors  that 
are  woridng  ateadBy  toward  a  more  gcneial  use  of  refined  pe- 
trUeum,  and  there  is  Nttlc  doubt  that  witMn  a  decade  tbe  de- 
mand for  the  oil  will  be  more  than  sufficient  to  exhaust  the  native 
supply.  The  suppression  of  the  fire  risks  in  the  oil  regions  first 
led  engineer*  in  Russia  to  experiment  with  electric  motors.  Tbe 
fires  and  explosions  at  the  mouth  of  the  svells  were  .ilmost  at 
Kreal  111  lh,-it  couiitrv  .is  in  this.  The  elimination  of  the  fire  risk 
in  llic  oil  regions  w.ii  not  the  only  coiisiileriuion.  however,  whicll 
indiicc'l  the  engineers  to  adopt  elecliic  power.  The  wells  in 
nearly  every  field  are  sciiltere<l  over  a  wiile  area,  iieces'iiijiiing 
the  distribution  of  steam  pipes  over  a  gre.a  radius  or  the  instal- 
lation of  separate  generating  units.  Tliis  tvas  a  costly  method 
of  ODcratii^.  In  some  cases  tlie  cost  of  power  was  so  great  as 
to  make  profitable  oil  mining  impossible  except  in  regions  where 
the  flow  was  abundant  For  each  paying  well  a  doeen  vrould 
be  operated  at  a  loss." 
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The  Largest  Sub-Station  in  the  World. 

TOKOXTO.  CANADA,  now  has  ihc  largi-st  »ub-statiun.  in 
(xiiiil  lit  ^^apacily.  m  the  world,  am)  Ihi*  sub-station  to 
receive  JO,000  kw  at  about  60.000  volts  from  Ni^Kara 
FalU.  Energy  fur  the  electric  light  and  power  system  at  Tormito, 
and  also  for  the  street  csir  lines  in  and  about  the  city,  is  t.i  l>e 
supplied  by  the  'riirDiilo  &  Niagara  Power  Company,  which  has 
built  this  sub-station  and  the  75  mile  line  from  the  Falls,  of  which 
it  is  the  terminal.  At  present  two  of  the  four  6o.OOO-vott,  lO.ooo- 
hp  circuits  that  arc  destined  to  enter  this  sub-station  have  been 
eonipleteil.  over  a  line  of  stci-l  towers  front  the  Falls,  as  previously 
described  in  the  Etec-nucvL  World,  ami  a  large  part  of  the  trans- 
forming c(|uipment  for  these  two  circuits  has  been  erected  in  the 
sub-station.  Each  circuit  is  to  receive  6oM»-vo1t,  three-phaNC, 
fio-cyi-le  current  and  to  deliver  lO.oco  electric  hp  with  a  line  loss 
of  10  per  cent.  this  tenninal  or  sub-station  the  (jo.ooo-vjlt 
current  is  transformed  ti>  li.ooo  volts,  three-phase,  for  distrtlui- 
lion  to  the  scsrral  lighting  ai:d  railway  stations  about  Toronto. 
Three  iransfurmcrs  are  provided  for  each  transmission  circuit 


directly  comiicted  wiih  ciilur  group  of  three  transfonncrs  alone, 
or  m.iy  be  connected  to  two  or  more  groups  of  (mnsformers  in 
parallel. 

On  entering  tiic  sub-station  each  conductor  of  the  6ojooo-M>lt 
circuits  passes  into  a  tec  cuniiection  that  leads  to  a  disconnecting 
switch  and  lightning  arrester  at  one  side,  and  through  a  discon- 
necting switch,  choke  coil,  current  transformer,  oil  switch  and 
disconnecting  switch  to  a  short  bus-bar  from  the  other.  Each 
of  these  60,000-volt  conductors,  disconnecting  switches  and  choke 
coils  is  mounted  on  three-part  porcelain  insulators,  like  those 
outside  on  the  steel  towers  of  the  transmission  hne.  Ivach  in- 
sulator has  three  petticoats,  the  highest  of  which  is  14  in.  in 
diameter,  and  is  13'/^  in.  high  and  iiKiunted  on  an  iron  pin.  For 
a  disconnecting  switch  two  of  these  insulators  are  used  with 
their  centers  n  in.  apart,  and  a  metal  cap  cemented  to  the  top 
of  each  carries  the  clips.  , 

The  lightmrg  arrester  to  which  each  conductor  of  a  fiojoio- 
volt  circuit  is  connected  contains  140  air-gaps  l>etweeii  bras* 
cylinders  and  60  carburur.duin  rt>ds  in  series  between  the  con- 
ductor and  the  earth,  and  is  mounted  on  iii»tilators  like  the 


Fifi. 


-Toronto  Termin.xl  Station. 


til  llic  Toronto  tcrtiiiul  station,  and  each  of  these  transformers 
i*  rated  to  step  down  ^400  kw  from  to,aoo  to  i<,ooo  volts.  For 
each  transmission  circuit  the  total  transfomier  cap-icity  at  the 
terminal  is  thus  7,joo  kw.  .\s  the  terminal  is  designed  for  four 
of  the  transmission  circuits,  the  combined  rating  of  their  con- 
nected transformers  will  thus  l>e  .^8,800  kw,  a  capacity  that  is 
probably  greater  than  that  of  any  other  sub-station  in  the  world 
to-day.  Though  the  four  Oow)-volt  circuits  will  be  connected  to 
only  twelve  of  these  ^^.oon-kw  transformers  at  any  one  time,  pro- 
vision has  been  made  at  the  Toronto  terminal  for  15  units  of  this 
capacity,  so  that  there  will  always  be  one  set  not  in  use.  Each 
Kruup  of  three  transfrinners  is  Cfinnected  in  delta  at  both  the 
60.000-volt  and  the  ij/xx)-voIt  windings,  so  that  each  transformer 
has  the  full  line  pressure  at  its  high-tension  coils. 

Current  enters  the  sub-station  at  about  60,000  volts  and  leave* 
it  at  about  tJ.oon  volts,  passing  through  a  choke  coil,  current 
transformer,  two  fio.ooo-volt  oil  switdies.  tio,ooo-vol|  bus-bars,  a 
step-di>wn  transformer,  two  ij,ooo-volt  oil  switches  and  12,000- 
volt  bus-bars,  on  the  way.  On  each  side  of  each  12,000-volt  oil 
switch  and  on  each  side  of  each  fjo,ooo-volt  oil  switch,  except 
where  a  fio.ooo-volt  oil  switch  leads  directly  to  a  transformer, 
there  is  a  disconnecting  switch  in  each  conductor  of  each  three- 
phase  circuit,  so  that  each  conductor  from  the  6o.ooo-volt  entry 
to  its  transformer  includes  three  connecting  switches,  and  each 
eoniluctor  from  its  transformer  to  the  la.ooo-volt  exit  includes 
four  such  switches.  Hrnm  this  arrangement  of  switches  and  bus- 
bars it  results  that  each  <jo,onn-volt  transmission  circuit  may  be 


above.  In  the  choke  coil  tluit. follows  the  first  disconnecting 
switch  in  e.ich  line  conductor  after  it  enters  the  sub-station, 
there  are  ii^'  j  turns  of  cupper  wire  with  a  dianieler  of  0.4b  in. 
The  current  transformer,  carried  by  each  of  two  conductors  in 
a  bo.o(X)-volt.  three-phase  circuit,  is  6}j  in.  Iriig  and  6  in.  in 
diameter,  in  the  enclosed  part,  and  has  16  in.  between  its  high- 
voltage  terminals. 

Switches  designed  to  open  a  circuit  carrying  7.JO0  kw  at 
(x>.ooo  volts  are  not  seen  frei|nenl!y  enough  to  be  commonplace, 
and  those  at  the  Toronto  sub-station  deserve  detailed  notice. 
Each  brick  and  stnne  compartment,  in  which  the  two  oil  cylinders 
carrying  the  terminals  of  one  three-phase  conductor  are  located, 
is  4.5  by  j  ft.  in  tloor  area  and  7.75  ft.  high,  and  the  partitions 
of  fire  brick  between  the  compartments  .ire  in.  thick.  In 
front  of  each  compartment  there  is  an  iron  door  hung  at  the  top. 
Each  compartment  or  cell  contains  two  cylinders  mounted  ver-' 
tically  in  a  common  frame,  and  an  end  of  one  aimluctor  of  a 
three-phase  circuit  enters  the  bottom  of  each  cylinder.  These 
two  cylinders  and  the  frame  that  carries  them  arc  made  of 
wood,  save  as  to  four  porcelain  insulators  that  unite  the  legs 
of  the  frame  with  the  |iart  that  holds  the  two  cylinders  together. 
Pine  wiKid  is  apparently  the  material  of  which  the  many  pieces 
thnt  go  to  m.ike  up  a  cylinder  arc  composed,  and  the  outside  is 
well  served  with  she'lac. 

Heavy  petroleum  fill*  each  of  the  wooden  cylinder*,  and  ihrnngh 
a  small  central  hole  in  its  built-up  cover  iilunges  the  vertical 
conrectiiig  rod  tlia'  is  electrically  connected  by  a  metallic  cross 
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piece  with  the  corresponding  rod  of  the  twin  cylinder.  From 
this  cross  piece  .1  vertical  wi>oden  rod  rises  through  the  stone 
top  of  each  cell  to  the  motor-driven  e(>erating  mechanism  above. 
In  diameter  each  pine  wood  cylinder  measures  about  10  in.,  and 
its  length  is  32  in.  It  may  be  assumed  that  these  wooden  cylin- 
ders havf  been  adopted  in  order  to  avoid  the  tendency  of  arcs  to 
strike  through  the  contained  petroleum  to  the  side  of  a  metal 
cylinder,  when  the  circuit  is  opened. 

Each  pair  of  connecting  rods  for  a  conductor  of  a  three-phase 
circuit,  in  one  of  the  6o,ooo-volt,  .100-amp.  oil  switches,  has  a 
break  or  throw  of  33  in.,  so  that  the  conductor  is  opened  by  a 
total  break  of  66  in.  From  its  oil  switch  each  conductor  of  a 
60,000-volt  circuit  passes  to  a  connecting  switch  by  which  it  is 
joined  to  a  short,  separate  bus-bar,  and  this  short  bus-bar  may 
be  joined  by  other  connecting  switches  cither  to  another  oil 
switch  and  then  to  the  reguhtr  6o,ooo<voll  bus-bars,  or  else  to 
another  oil  switch  and  then  to  the  primary  coils  of  it-»  trans- 
former. By  this  combination  of  switches  with  the  short  and 
the  regular  60,000-volt  bus-bars,  each  conductor  of  a  thrce-pha«e 
tran!>mission  circuit  may  be  connected,  through  two  oil  switches 
in  series,  with  the  primary  coils  of  its  usual  group  of  trans- 
formers, or  through  a  series  of  two  oil  switches  with  the  regular 
60,000-volt  bus-bars.  .\ny  group  of  three  transformers  may  have 
its  primary  coils  connected  to  the  regular  6o/)00-volt  bus-bars, 
through  a  series  of  two  oil  switches  and  one  of  the  short  bus- 
bars. The  result  is  that  any  conductor  of  a  6o«oo-volt  transmis- 
sion circuit  may  b«  connected  to  either  of  the  four  groups  o{ 
transformers,  or  all  the  circuits  and  transformers  may  operate 
in  parallel. 

Each  of  the  2400-kw,  6oxko  to  12,000-volt  jtransformcrs  is  oil- 
iiisulated  and  water-cooled,  .and  is  located  in  a  separate  pocket, 
of  which  the  walls  are  brick  and  the  door  steel.  The  fifteen 
j»ockets  for  as  many  transformers  are  ranged  on  the  same  level 


ric.  6.— i2,ooo-vot.T  OIL  switches. 

in  a  single  row  and  a  track  for  the  transformers  runs  into  each 
ItockcL  Water  pipes  from  these  transformers  run  to  inlet  and 
discharge  points  and  the  pipes  carrying  oil  connect  with  a  system 
of  storage  and  emergency  tanks,  fillers  and  an  air  compressor 
and  exhauster.    All  of  the  oil  piping  is  of  brass. 

The  I2,ooo-volt  leads  from  the  transformers  go  to  either  of 
two  sets  of  three-phase  bus-bars,  by  way  of  either  of  two  sots 
of  oil  switches.  Similar  oil  switches  connect  with  the  12,000- 
voll  bus-bars  the  underground  cables  that  run  to  the  several 
sub-stations  about  Toronto.    There  are  31  of  these  (i,ooo-viilt. 


motor-operated  oil  switches  for  three-phase  circuit*,  35  of  which 
are  rated  at  300  amp.  and  the  remaining  six  at  500  amp.  Each 
l2,cxx>-volt  oil  switch  is  located  in  three  brick  and  stone  cells, 
similar  to  those  above  described.  The  break  or  throw  of  each 
contact  rod  in  the  oil  cylinders  is  20  in. 

Both  the  ii,ooo-volt  and  the  60,000-volt  bus-bars  are  carried 
in  cells  of  brick  and  stone  and  in  the  case  of  the  I2,ouo-volt 


ric.  7.— 6aooo-voLT  oil  switches. 

bus-bars,  their  cells  adjoin  tho^e  of  the  corresponding  oil 
switches.  The  60,000-volt  bus-bars  arc  located  w>me  feet  distant 
from  their  switches,  however,  and  lietween  the  rows  of  cells 
that  contain  the  two  sets  of  these  bus-bars  there  is  a  I3V4- 
in.  brick  wall. 

Construction  <if  the  cell  t>pe  is  provided  for  the  other  parts 
of  the  I2,oao-volt  and  60,000-volt  circuits  as  well  as  for  the  bus- 
liars,  and  each  conductor  of  a  (n.ooo-volt  circuit  is  carried  in  a 
separate  compartment  from  the  time  it  enters  the  terminal  sta- 
tion until  it  reaches  the  transformer  pocket.  For  each  con- 
ductor of  a  60,000-volt  circuit  the  compartment  is  about  three 
feet  square,  and  its  partitions  arc  at  least  four  inches  thidc  and 
built  of  hard  burned  shale  brick  or  of  concrete. 

All  of  the  oil  switches  arc  controlled  from  operating  boards 
located  some  distance  away,  but  on  the  same  floi>r.  There  are 
two  of  these  operating  boards,  one  controlling  the  60.000-volt, 
and  the  other  the  12,000-volt  circuits  I^ads  from  these  con- 
trolling boards  to  the  motors  that  operate  the  oil  switches  are 
run  through  iron  conduit  pipes  laid  in  the  tlixir.  Besides  the 
controlling  switches  and  dummy  bus-bars,  the  switchboards 
carry  switch  operating  relays,  power  factor  indicators,  and 
wattmeters  and  watt -hour  meters.  The  watt -hour  meters  are 
located  behind  the  operating  panels.  .-V  motor  generator  itt 
connection  with  a  storage  battery  supplies  current  at  125  volts, 
for  the  o|>rration  of  the  motors  of  the  oil  switches,  and  for 
lighting  the  sub-station.  For  the  operation  of  other  motors 
aliimt  the  sub-station,  a  bank  of  three  is-kw  transformers  step 
dsiwrt  the  I2.ooo-volt,  three-phase,  ho-cycic  current  to  llo-JJO 
volts.  If  the  above  motor-generator  fails  to  operate,  the  bat- 
tery is  automatically  connected  to  the  lighting  circuit*. 

Steel,  brick,  stone,  tile  and  concrete  are  useil  in  the  con- 
struction of  the  terminal  or  sub-station  on  Davenport  Road, 
just  outside  of  the  Toronto  city  limits,  and  substantially  no 
wood  is  to  b«  found  in  any  of  its  parts.  The  building  measures 
about  61  by  202  ft.  on  the  ground,  and  its  height  includes  two 
stories  and'  a  basement,  .^rchitecturally  the  sub-station  is  of 
pleasing  design,  with  high  ashlar  underpinning,  brick  walls 
pierced  by  numerous  windows,  and  stone  trimmings. 

The  sub-station  is  located  near  the  main  line  of  a  steam  rail- 
way, and  a  spur  track  enters  one  end  of  the  building  at  the 
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giwud  Jevd,  ao  tint  can  containing  die  tnuisfernwrs  or  other 
heaijr  aygwratm  nay  be  unloaded  directly  on  tu  the  first  floor. 
On  dir  w«at  side  of  the  station,  at  an  elevation  of  about  42  it. 
utwic  ihc  ground,  t'urc  are  four  entrance  hoods  for  the  four 
w.ooo-voit.  three-phase  circuits  from  Niagara  l*alls.  Each  oi 
iIk->c  entrance  hoods  has  tlircc  cumpannientc,  one  for  ewb  con- 
ductor of  it*  circuit,  and  is  built  up  of  concrete  on  a  tted  frame. 

A  twitriaal  tower  carrying  one  three-phase  circuit  «U  close ' 
[u  each  rntr,-iiii-£  hood,  and  before  entering  the  underside  of  the 
hood  each  conductor  i.-;  attached  to  a  steel  bracket  that  runs 
<  It  from  the  station  wall.  In  the  interior  of  the  terminal 
suoon,  on  iu  east  side,  a  dear  (pace  about  12  ft  wide,  and 
exlefld!u«  front  the  first  floor  to  the  roof,  runs  its  entire  length 
IB  front  of  the  row  .if  fififcn  transformer  p<irV;'^.  Over  this 
irca  moves  a  (raveiing  cianc  for  handling  the  iransioriiicrs,  and 
i  brick  wall  separates  the  upper  part  of  the  space  from  the 
remainder  of  the  second  story  of  the  sution.  Over  this  area  in 
front  of  the  tranafomier  pockcu  the  nearly  flat  tik  roof  is 
nqipafled  by  I-beams,  and  the  fentaiader  of  the  roof  is  car- 
ried on  steel  tnuses. 

'm  addition  to  the  two-stM.\  iii  ct  in  trM!ii  of  the  transformer 
pudtets,  the  first  floor  is  taken  up  by  thc.sc  pockets,  the  bus* 
Inr  eompartments  and  the  lightning  arrester  passages,  and  the 
Mcond^toijr  contains  the  oil  switches  and  the  controlling  boards, 
and  also  the  upper  parts  of  these  same  passages.  On  passing 
I,  ;T'>ugh  the  %vr  -t  wall  of  the  sub-station,  cacSi  1  niuiuctor  of  a 
io«x>-volt  circuit  enters  a  vertical  passage,  enclosed  by  brick 
LiTtitioiis,  that  leads  to  the  basement.  In  the  upper  part  of  each 
01  these  passages  are  the  connecting  switches  that  lead  re- 
spectivdy  to  the  lightning  arresters  and  to  an  oil  switch.  Just 
::i;:n:3th  these  connecting  switches  is  the  current  transformer, 
^11(1  then  comes  the  lung  bank  of  lightning  arresters. 

.\ftcr  the  6o,ooo.volt  conductor  passes  below  the  level  of 
tBK  second  floor,  it  turns  into  a  horizontal  passage  and  runs  to 
a  voht  directly  beneath  its  oil  switch.  Between  the  first  apd 
MGond  f!oor  the  space  under  the  6o,000-volt  oil  switches  is 
jliot  ip  by  brick  partitions,  and  is  sub-divided  by  other  paili- 
110115  iiiti '  ".i^i.'ir.itr  p;i -<."lt;^■^  ti  '  r.Tcn  rniiriiu  ti  ir  \\';lhiti  lliis 
i^mc  spaci.  art  ihc  bfick  and  siont  comjiirtments  for  one  set 
'it  (icooo-volt,  three-phase  bus-bars,  lo  which  the  coddtKtOfS 
from  the  oil  switches  lead.  These  bus-bar  compartmedtt  ore 
biilt  against  a  i3>4-in.  hrick  wall,  and  on  the  other  side  of  this 
»;cl'  O-tri  ts  another  set  of  60,000-volt  bus-bars  and  another 
s?ac«  running  from  the  first  to  the  second  floor,  like  that  just 
rff^ribed.  On  either  side  of  the  iii^in.  brick  wall  between 
^Ivtse  two  veriiGal  spaces  there  are  oonnecting  switches  for  each 
■waddctor. 

As  a  result  of  the  erection  of  the  i^.ono-voU  circuits  in  the 
enclosed  space:,  wid  passages  jun  mentioned,  each  conductor 
■''i  these  circuits  is  isol.itt-ii  tu  iii  all  others,  and  is  completely 
MTroundcd  with  roasonr)-,  from  tlic  point  where  it  enters  the 
<  l>-^tatiL>n  to  the  tfsasfomwr  pocket  In  this  way  the  isolation 
M  ihe  high-voltage  conductors  is,  perhaps,  more  complete  than 
lias  ever  been  attained  before  in  a  sub-station. 

riie  row  of  transiornii  r  j.n  -kcts  is  about  l()6  ft.  long,  and  the 
cncloj.td  space  that  crnt  lins  the  two  sets  of  (io,ooo-volt  bus-bars 
»ith  their  condncti  rs  ml  connecting  switches  is  of  equal  Icngtli. 
B«t««cn  the  row  of  trausformer  pockets  and  the  enclosed  bus- 
Ibr  space  there  is  a  foot  passageway  along  the  first  floor,  and 
a  like  passageway  run?  'ictwu  ii  tlio  r.tlicr  side  of  I'll-  crrlosed 
^pace  and  the  vertical  coiiijjaj(i)i«.iH>  a  here  the  lightning  arrest- 
er* arc  located.    At  inter\-ah  along  the  walls  that  enclose  the 
l>|huiiog  arrester  and  the  bus-bar  spaces  there  are  hand  holes 
*wl  archways  m  the  brickwork,  so  that  the  conductors  and  ap- 
fuatus  can  be  erecfed,  and  the  connecting  switches  operated. 
■On  iSc  iecond  floor  the  oil  switches  are  in  three  rows.    Two  of 
'h.'-t  rows  are  made  tip  c»f  thr  i2.o<;io  \., il:  :-ui;c  lii>  witb.  t'le 
i.'jjoo-volt  bus-bars  in  the  same  masonry  structures,  and  the 
third  row  contains  t^e  60,000-volt  switches  .ilnne.    .Across  and 
at  one  end  of  the  seoood  floor  and  in  view  of  the  oil  switches 
the  control  switchboards. 
Tlw  basement  extends  under  nnly  .ihr-.it  tmr  half  r-f  tlie  sub- 
iUtioB,  and  this  half  is  jlivided  into  two  parts  by  a  brick  wall 
^idld  viih  the  row  ol  trnflafbrmer  podccta.  la  that  part  of 


the  basement  that  is  nearer  to  the  transformers,  are  located 

their  oil  and  waUr  ijl;<es,  and  also  the  oil  tanks.  The  other 
part  of  the  baseiiictil  cuIltain^  the  lower  ends  of  the  lightning 
arresters  for  the  (jo.ooo-voli  circuits,  and  into  this  pan  ii  the 
basement  come  the  ij^ooo-volt  underground  cables  that  connect 
the  terminal  sub-station  with  ihc  several  lighting  and  railway 
sub-siations  in  Toronto. 

As  described  in  former  issues  (tf  the  Elkitkical  Worijj,  there 
arc  two  principal  sub-stations  in  Toronto  devoted  to  the  gen- 
eral distribution  of  power  for  lamps  and  motors,  and  two 
main  sub-stations  for  the  street  railway  system.  It  is  intended 
that  these  principal  sub-stations  and  some  minor  ones,  oper- 
ating  the  entire  electrical  supply  and  traction  systems  of  the 
city,  shall  distribute  Niagar.i  |r  wlt  in  iiin  ■  .  .f  their  loads. 

The  above  terminal  sub  station  of  the  l  oroiito  and  Niagara 
Power  Company  has  Ix-en  erected  and  equipped  under  the  direc- 
tion of  Mr.  Robert  C  Brown,  chief  electrical  engineer  of  the 
company.  Plans  for  the  complete  work  were  from  the  office  of 
Dr.  F.  .S.  l'ear<OTi,  consulting  engineer. 

The  traii-s formers,  oil  switches,  and  all  of  the  above  named 
electric  etjuipmeiit  were  made  by  the  General  Electric  0>,  or 
in  some  part  by  the  Canadian  General  Electric  Co. 


Muasureiueat  of  Power  in 
Systems. 


I'hree- Phase 


Br  E.  Ray  Shbpard. 

In  high-voltage,  three-phase  systems  where  step-down  trans- 
formers arc  employed  for  the  wattmeters,  it  may  occasionally  be 
necessary  to  measure  the  power  with  only  one  transfonner.  One 
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of  the  two  may  have  been  burned  out  or  for  some  other  reason 
only  one  may  be  available.  This  may  be  done      connecting  the 

two  wattmeters  to  the  one  transformer.  In  this  ease  the  power 
will  ii<i  1<  I  i;tr  l>p  ilic  Mim  of  the  two  readings,  but  it  wilt  be 
twice  the  leading  of  the  norm.il  one  minu#ine  reading  of  the 
other. 

The  dotted  lines  in  Fig.  i  show  the  ordinary  connections  when 
two  transformers  are  employed  and  in  whkli  case  the  aum  of 


FIC.  a. — PHASE  RELATION  OF  CfRRKNTS  AND  ELF.Cn«0 MOTIVE  FORCKS. 

the  two  wattmeter  readings  is  the  power  of  the  system.  The  full 
KiKS  show  how  fft  may  he  connected  to  T<,  where  Ti  is  the  only 

transformer  employed. 

Fig.  2  shows  the  relations  of  currents  and  pressures  in  the 
system,  from  which  it  i$  seen  that  the  readings  of  the  wattmeters 
will  be: 

IVt  =  £ac/a  COS  (30*  -I-  O),  where  d  =  the  an|^e  of  lag ; 
iVt  as  EacIk  cos  (go'  —  O),  Expanding  these  we  have 
Wi  =  £Acf  A  i  cos  30*  cmO  —  stH  30°  sin  9  }■ 
s  £AcfA  i  54Vr*"»  —  J44ine  |. 
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—  J'j  £ac/a  \'3  cosO  —  '  j  E.K^1^ 
aff'i  =  V3  £ac/a  cotO  —  £ac/a  ««6 
If.  =  Cac/b  {  <aJ90*      e  +  jfR  jio*  jjiie  ^ 
s:  £ac/b  smO; 
and  if  the  if  stem  be  bakneed,  , 
. afi^,  _  If,  =  vJe I  cos b  —  El  sin e    £ ;  iii. e  * 

:    ■> i  /  ro/Q,  or  power  in  a  three-phase  system. 
Of  course,  th :■-  is  true  ov.'.y  tor  .t  lalanccd  svitem  and  11  Of  BO 
bclp  with  a  cummercial  polyphase  watt-hour  meter. 


D«ftectioii  Potendomeien. 


Bv  H.  B.  Brooks. 
V,  S.  Burnm  of  SlMdmU,' 

INSTRUMENTS  for  the  measaremeiit  of  electfoinetive  force 
md  earreitt  may  be  divided  into  two  main  classes,  which  may 
be  called  deffection  instruments  and  balance  instruments, 
rf?pc':tivi:h ,  Ejrh  nf  these  two  classcj.  ."is  i;  well  known,  has 
iu  adv;*::ti.>;ts  an. J  ilis;iilvi7it.-jRe8.  An  ideal  mstrumeiit  «oul-J  l>e 
one  comtirir:ig  .!>  mucli  ;is  j.uv-ible  of  the  convenience  of  the 
deflection  instrument  and  the  accuracy  and  constancy  of  the 
potentiometer  or  balance  instrument.  With  the  above  require- 
menu  in  mind,  it  occurred  to  the  writer  that  a  ».-t;i'if:art''>ry  in- 
•tmOMnt  might  be  realized  by  using  the  potcniionir'tt'r  method 
to  meacitra  the  bulk  of  the  electrical  quantity,  in  conjunction 
with  a  mitable  dcAcction  inttrumcnt  to  meaiwie  die  cnnN  re- 
mainder, be  of  (he  order  of  one  per  cent  c»f  the  tohiL 
For  example  if  an  tJmS.  le  bctteccn  no  and  in  volt*,  die  poten- 
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tiometer  method  miy  be  tiled  to  meainre  no  volu,  the  other  part 
being  read  by  the  deflection  imtmBait. 

Thie  potentiomeler  it  CHCttiatlljr  a  mull  instrument,  and  the 
fnnction  of  the  galvinometcr  ordinarUy  i>  to  ifaoir,  by  the  abwnce 
of  •  drilcction.  when  the  nnknown  <4n.f.  ii  cempeoMted  by  the 
known.  In  some  cases,  howcTcr,  as  in  meanring  low  e,m.rs,  it 
is  desirable  to  read  one  more  figure  in  addition  lo  that  Riven  by 
the  lowest  dial ;  and  in  such  a  case,  with  some  forms  of  poten- 
tiometer, it  is  possible  to  ititerpolale  between  adjacent  settings 
on  litis  ili»l.  hi  the  prewiit  fsf  th*-  problem  is  to  determine 
tin  I.  iiflicioMs  to  l>e  met,  fir.si.  in  iinU-r  th.  i  the  deflect! "u  r.ir'i 
spending  to  a  given  unbalanced  e.m.i.  may  always  be  the  ».inic, 
regardless  of  the  melting  of  the  p<iteiitionK'trr  dials  ;  :md  st'cond, 
in  order  that  the  drfleciioM  «hou!d  lie  siririly  proportional  to  the 
e.m.f  for  a  relaiivrly  laritc  tinbaiandng,  as  it  is  ordi- 
to  be  tor  a  small  onbaiandn^ 
Aamninf  that  the  Hwtmment  is  to  be  med  for  measuring  caFs 
higher  than  those  of  a  «ngle  cell,  a  "volt  box"  will  be  rei|iiif  cd, 
as  shown  m  Fig.  t,  m  which  £  it  the  nnknown  e.m,f,  lo  be  meas- 
ured, that  of  the  atixiliary  storage  ccU*  R  the  total  reliance 
of  the  voli  box.  the  fall  of  potential  around  a  fraction  of  this. 
R/^,  being  uppo^rd  to  the  fall  of  potential  around  a  portion,  ft. 
of  the  pcitfiitiometcr  wire.  A  B.  It  was  seen  that  to  obtain  the 
rDtnlitr  ii  ::  constant  sensibility  a  rheostat  would  be  required  in 
the  g.iivaiiomcler  circuit,  thi'i  rheoMat  beinif  controlled  by  the 
molion  of  the  main  dial,  represented  by  tin  ii  li  r.  V  Kor  sim- 
plicity the  standard  cell  and  connectioiu  for  using  it  to  check  the 


war kfaig  cnrrcnt  in  if  Jl  are  not  ahawn,  as  thtgr  do  not  affect  the 

proUent  AtstRning  that  the  ctmdWon  of  balance  does  not  exist, 

and  denoting  the  currents  and  resistances  in  the  various  branches 
by  >>.  it...ri,  r*. ...  and  applying  Kirchoff's  laws,  the  followioK 
oiinationa  an  obtained: 

ii  —  4  4-  •«  =  o  <t) 
j.  —  A  —  4  —  «  (a) 
An  -f-  *  <»k  -I-  fk)  =  «i  <3) 
R 

Vi  —  <r  <*■♦  +  »'*)—«•—  =  •  <4) 
P 

t  P 

Solving  these  equations, 
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The  first  term  in  the  numcr.itor  of  this  expression  is  the  fall  of 
potential  in  the  portion  r,  of  the  potentiometer  wire  when  th« 
galvanometer  circuit  is  open:  it  i-  tbrrrfi.irr  numvric.illy  eninl 
lo  the  setting  of  the  potenlxHuetcr,  The  srciim!  tt'rni  in  the 
nunieratrir  i>  the  l;il]  n{  jMitentiitl  whu'h  vsYiuItl  rxi^t  atnnnd  the 
portion  K/fi  of  the  volt-box  if  the  g.ilvaiiomeler  circuit  were 
open.  The  denominator  is  the  total  resistance  in  the  galvanometer 
tstcait.  the  third  term  being  the  resultant  resistance  of  the  por- 
tkm     of  the  potentioaieter  wire  dmnted  by  the  remainder  of 

>     ;il>  :  Hih-n 

I* 

■' .'.'..V.'W// 


Hl5 


nc.  2.— AHorREa  arbangbmert  or  circutts. 

the  battery  circuit,  and  the  fourth  term  the  resistance  of  the 
portion  R/p  in  paralld  with  die  remainder  of  dia  volt-box. 
Equation  (6)  therefore  tbows  dial  the  current  thfongh  the  gal- 
vanometer ia  enual  to  the  uabdanced  portion  of  the  emf.  divided 
Iqr  the  total  resiatanee  of  the  galvanometer  circuit ;  or 

it  -  (7) 
z  r 

Rii'iT:iiii-  to  e<|uation  (ni  iht  hrst  !■  rm  in  the  r:'.'iinT:ii' 'r, 
whicli  may  lie  called  the  setting,  may  be  denoted  by  s.  Since  the 
volt-box  has  a  multiplying  power  Of  the  cqnatioa  may  be 
written  in  the  form 

fs  —  B 

,t  =  ——  (g> 

which  shows  that  if  Zr  can  be  kept  constant  the  galvanometer  cur" 
rent  will  be  directly  pfopotltowal  to  (^j  —  £),  the  difference 
between  the  e.m.f.  corresponding  to  the  setting  and  the  e.m.f. 

to  be  measured.  If  Ir  can  be  kept  constant  for  all  settings,  it 
is  only  luc  -S  I-',  to  calibrate  the  scale  of  the  Ralvanometer  prop, 
erly  to  niakt  ii  read  directly  the  unbalanced  p,-»ri  of  the  e  niT. 
under  measurement.  Referring  to  Fig.  i  and  equation  (0>  it 
will  be  seen  tliat  the  resistance,  r„  must  have  such  values  for 
different  iKi«itiona  Of  tbe  tlidcr,  S.  diet  the  sum  of  r<  and 

r,  (>■..  I  rit 

 —  w  ill  be  a  constant.  The  latter  lias  a  maxtmwn 


*  Almixt  of  •  man  Aeuikd 
aumlirr  «(  ihc  SmttHm  ai  the 


iiuMafl* 


la  be  pflbliibr^  in  m  f*rtllcomn^ 


r,  -f  ( '■,  -r  r,  ( 

value  al  sniiir  point  between  ,-!  and  H,  and 
W  »nd  ii:  so  that  r,  must  vary  accordingly. 
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A  difficulty  in  the  way  of  using  this  particular  arrangement  of 
circuiu  lies  in  the  fact  that  the  value  of  f,  depends  on  the  con- 
dition of  the  storage  cell,  and  as  ti  varies  rt  must  be  varied  to 
keep  the  proper  current  through  A  B.  This  difficulty  may  be 
overcome  by  using  the  circuits  shown  in  Fig.  2. 

In  this  arrangement  the  setting  is  made  on  the  volt-box  in- 
stead of  on  the  potentiometer  wire.  The  rheostat,  r»,  is  set  so 
as  to  give,  by  reference  to  a  standard  cell  (not  shown)  a  certain 
standard  current  through  A  B  and ,  therefore  a  constant  fall  of 
potential  around  it.  This  fall  of  potential  is  balanced  as  nearly 
as  possible  by  setting  the  slider,  6'.    The  variable  resistance,  r«. 


CM 
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nc.  3.— DIAGRAM   OF  CIRCUITS  OF  OlFttCnOI*  POTENTIOMETER. 

IS  arranged  so  that  r«  plus  the  resultant  resistance  of  the  poten- 
tiometer circuit  is  a  constant ;  ihus  takes  care  of  changes  in 
resistance  required  by  variations  in  the  c.m.f.  of  the  auxiliary 

I 

cell,  but  is  independent  of  the  setting.   The  fraction  —  being  in 

this  case  a  variable,  the  resistance  in  the  galvanometer  circuit 
mast  vary  with  it,  as  may  be  seen  from  equation  (8).    Since  in 

ri 

this  second  arrangement  the  cm.f.  term,  fi    is  a  constant, 

ri-f  r, 

it  may  be  denoted  by  €■  Therefore, 

I      pe  —  E 

u  =  -  ■  ■  (9) 

p  2r 

For  a  difference  of  one  volt  between  the  setting  pe  and  the  e.m.f. 
£  under  measurement  the  galvanometer  is  to  give  a  deflection  of 


FIG.  4. — VIEW  OF  DEFUICTION  POTENTIOMETER. 

"» scale  deflections.  If  /  denote  the  current  required  to  give  a  de- 
lection  of  one  scale  division,  the  current  m  /  nnist  always  flow 
*htn/r  —  £  =  I.   Substituting  these  values. 


ml  =  — 

P 


Zr  = 


(10) 


(n) 


Eqnation  (10)  shows  that  the  compensating  rrsisfance.  r,,  in  the 
Kilvanomcter  circuit,  which  is  controlled  by  the  movement  of 
'I*  slider,  S,  must  vary  so  as  to  keep  the  product  />£r  a  constant. 
Equation  (11)  holds  for  the  first  arrangement  ako.  shown  in 


Fig.  I ;  in  this  case,  p  being  a  constant,  Zr  tnu$t  be  constant  and 
I 

equal  to  . 

pml 

The  galvanometer  to  be  used  as  a  part  of  this  instrument  should 
be  of  the  needle  type,  preferably  one  that  is  pivoted  and  does 
not  require  an  arrestment.  It  should  have  a  good  2ero,  a  short 
period  and  a  calibrated  scale.  For  laboratory  use  a  reflecting 
galvanometer  of  short  period  may  be  used,  but  in  many  applica- 
tions, as  in  checking  switchboard  instruments  in  position,  the 
use  of  such  a  galvanometer  wou!d  be  a  serious  drawback. 

A  deflection  potentiometer  has  recently  been  constructed  in  the 
instrument  shop  of  the  Bureau  in  accordance  with  the  foregoing 
principles,  and  has  been  put  into  service  for  voltage  measurements 
in  photometric  work.  The  range  of  this  instrument  is  from  95 
to  125  volts.  Fig.  3  gives  a  diagrammatic  plan  of  the  circuits  in 
the  instrument.  The  main  dial  has  fifteen  steps,  each  of  two 
volts,  the  galvanometer  normally  covering  a  range  of  two  volts, 
although  it  may  be  used  over  a  range  of  three  volts ;  that  is,  one 
and  a  half  volts  on  each  side  of  the  setting.  To  avoid  errors  in 
the  photometric  work  the  resistance,  R,  was  made  high,  being 
50,000  ohms.  The  resistance  in  the  battery  circuit  is  2,000  ohms 
total  when  the  e.m.f.  of  the  storage  cell  is  -3  volts.  On  account 
of  these  high  resistances  the  galvanometer  sensibility  required  is 
greater  than  would  ordinarily  be  necessary.  The  galvanometer 
gives  I  mm.  deflection  for  1.6  microamperes.  The  internal  re- 
sistance is  270  ohms  and  the  period  on  open  circuit  1.3  seconds. 
When  in  use,  with  its  circuit  closed  through  the  potentiometer, 
the  motion  of  the  needle  is  very  nearly  aperiodic,  and  readings 
may  be  quickly  made.  The  battery  current  is  regulated  by  a 
rheostat  of  ten  steps,  in  connection  with  a  slide  rheostat  for 


]•  ift — ; 


FIG.  5.— DIAGRAM  OF  CIRCUITS  OF  MILL  I  VOLT  METER. 

fine  adjustment.  The  e.m.f.  of  the  storage  cell  may  have  any 
value  between  i.g  and  2.1  volts. 

A  view  of  this  deflection  potentiometer  is  given  in  Fig.  4.  from 
which  it  is  seen  that  the  galvanometer  is  built  into  the  apparatus 
so  that  it  is  self  contained  with  the  exception  of  the  standard  cell 
and  storage  cell. 

It  is  interesting  to  note  that  while  the  plan  of  circuits  shown 
in  Fig.  I  is  not  convenient  for  use  in  measuring  voltages  higher 
than  those  of  a  single  cell,  it  is  the  most  suitable  one  to  use  in  a 
deflection  potentiometer  for  measuring  currents,  .^ny  standard 
current  shunt  may  be  used,  and  it  need  not  be  an  integral  part 
of  the  potentiometer  proper,  which  thus  constitutes  a  precision 
millivoltmeter.  The  circuits  for  an  instrument  of  this  kind  arc 
shown  in  Fig.  5.  A  current  shunt,  II',  replaces  the  portion  R/P 
of  the  volt-box  in  Fig.  i,  and  only  a  limited  portion  of  the  poten- 
tiometer wire.  A  B,  is  used,  corresponding  to  the  drop  in  the 
shunt  at  full  load,  say  150  millivolts.  Since  only  a  small  portion 
of  the  wire,  A  B,  is  used,  the  compensating  resistance,  r,,  may 
correct  for  the  small  changes  in  the  resultant  resistance  as  the 
battery  rheostat,  r,,  is  altered,  for  the  position  of  5  corresponding 
to  full  load  through  the  shunt.  The  compensation  for  smaller 
loads  will  not  be  theoretically  exact,  but  the  error  may  be  made 
negligibly  small.  In  an  instrument  for  this  purpose  it  is  an 
advantage  to  use  a  smaller  resistance  in  A  B.  in  order  to  reduct 
the  necessary  sensibility  of  the  galvanometer  and  to  keep  within 
limits  the  source  of  error  just  referred  to.  By  proper  design  a 
high  grade  of  portable  galvanometer  like  the  one  before  men- 
tioned, if  suitably  wound,  will  be  sensitive  enough,  and  will  ht 
of  advantage  when  the  instrument  is  to  be  used,  say,  for  checking 
ammeters  in  position  on  switchboards,  and  for  use  in  laboratories 
when  it  is  desired  to  have  a  portable  precision  ammeter  which  is 
independent  of  external  disturbing  forces. 
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A  Graphic  Method  of  Showing  the  Action 
of  Auxiliary -Pole  Variable-Sp««d  Motors. 

By  Nokhav  C.  Meabc 
In  Fig.  1,  K,  S.  N,  S  am  iht  tout  pole*  of  in  ordiiiafy  nulti- 
poitf  motor.  The  l^t  and  dtrk  cfarele*  aboWt  tke  periphcty  ol 
die  anmltiK  rcpreicflt  the  conducton.  In  tlw  dark  circles  the 
current  is  supposed  to  tie  lU)wing  awar  from  the  observer,  and 
ill  the  light  circlet  toward  the  observer.  Under  these  ccmdi- 
tiont,  with  tbe  armature  rcvolvitif  in  the  diVcciion  of  the  curved 


two  factors  as  lorccs,  they  resolve  themselves  itito  a  parallclo- 
pram.  and  the  diagonjil,  b'-d',  and  the  line  at  right  angles, 
f'-f',  give,  the  new  p;ith  of  the  field  flux,  it  having  been  shifted 
throush  the  angle,  a,  by  the  effects  of  the  armature  reaction,  caus- 
ing the  no-load  neutral  lines,  a  and  a',  to  shift  through  ail  Cqiial 
angle  10  the  positiom  a*  and  a". 

As  the  factor  g-o  varies  with  the  change  of  speed  iiy  field 
weakciiiiig  and  the  factor,  f'O,  with  the  load,  the  position  of  the 
neutral  point  it  dcpCH|lent  on  the  magnitude  of  both. factors 
and  the  position  for  sparlclesa  commntaiian  varfet  accordingly. 


Figs,  i  akp  3.— Diagham matic  RinxsKNTAnoM  or  Armatviw  CrauNTs. 


arrow,  the  magnetic  flnx  set  up  by  the  ,')rmature  eondncUirs  trav- 
els in  the  p  iihi  liy  ihi'  dmrcil  Uy.o-,  pmlucing  the  well 
Itnown  phcucmcncn  r:  tiikciuns  the  IcaJ'.rifi  pole  lips  and 
shifting  the  neutral  i"  :rt 


The  addition  of  auxiliary  poles,  as  shov.^i  in  l  ig.  3,  introdnce* 
a  new  element,  the  effect  of  which  is  graphically  illustrated  in 
Fig.  4  in  an  cx.iggcrated  manner.  In  the  example  given  it  is 
assumrd  thai  the  nmlor  is  oprrating  nl  one  of  ils  higher  speeds; 


In  Fig,  2  this  is  shown  in  a  somewhat  different  manner.    The    coi)M»|Uei:ily  lite  field  is  coiistderattly  weakened  by  the  inlroduc- 


Pics.  i  Avn  4.— DiAouK  Sifoiirtiic  AaoimiK  or  AvxntARv  I'otcs. 


doited  Snes.  O  and  a',  represent  neutral  lines  without  armature 
current.  From  h  »nd  d  in  the  origin,  O.  Ihence  lo  c  and  i*.  il- 
lustrates   gr.lpl  i.  .-llv     lllc    p:illl    n!    111.'    tillil  "I'l    :-l|..'.v  l:.t 

effect  of  .irrn;iM:v  n_'."c:iij|i,  kl  /-a  rtjir!  -i  iil  I'lii-  iin\  uj/  ity 
the  f  '  ■  :in;)i  r?  •  rniv  •  (  the  armature,  ulii-  h  .1  at  at»  angle 
with  the  field  flux  represented  by  g-o.    Now,  considering  these 


tion  of  resistance  which  reduces  the  factor  4-0,  shifting  b~d  and 
e-t  to  positions  parallel  with  the  theoretically  neutral  lines,  a 
aii<i  a'.  I-' ;  '  represent  Ihc  auxiliar>  pi  Ii-  r.i  icr  .id  ling  mi 
the  first  di,ii{onal  at  O ;  then  the  diagonal  of  the  second  paral- 
Iclogram  will  be  W,  restoring  tile  neutral  points  lo  their  nor- 
mal position.  ' 
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The  Effect  of  Acid  Frosting  and  Enclosing 
Globes  Upon  the  Life  of  Incandescent 

Electric  Lamps. 

By  J.  R  CiiAVATii  AND  V.  R.  Lamungb. 

THE  lut  few  yean  there  hu  rightly  been  a  tendency  in 
incaiidescent  lightiqg  to  lower  the  tntenthy  of  the  aource 
of  light,  either  Iqr  using  endoted  diffuiing  globes  or  else 
hr  tnuiog  the  lanp  bulb  itself.  The  dilTiMion  obuincd  by 
IhcM  methods  has  not  only  resulted  in  more  .irtiMic  cfTcct^i,  but 
has  also  made  tlic  lighl  m-.u-li  racier  on  tlio  rvcs.  and  has  un- 
donbtedly  aided  in  populari/ing  the  u«i-  nf  the  incinilesccm 
lamp  In  lliis  lonncction.  tlu'  question  lias  arisen  as  to  the 
n-laiivc  eftlcltiifv  of  the  two  available  method*,  which  arc: 
I.  FrobtiiiK  till-  Limps  themselves  and  ming  them  without 

emiosing  globes. 

J.  The  Use  the  hare  l.itnp  with  a  diffusing  endosing  globe 
either  ground  glass,  opal,  Holophane  or  other  types. 

It  has  generally  been  conceded  that  a  ffocled  lanqi,  as  far  as 
dBdency  is  coooemed,  is  more  eoonomical  than  a  plain  Ump 
with  a  diffusing  globe.  Generally  spcakinc  the  absorption  fay 
•uch  frosting  is  in  the  netghborfaood  of  lO  per  eent,  while  with 
the  use  of  ground  glass,  and  other  types  of  diffusing  globes,  the 
ab«)rption  runs  from  12  per  cent  to  25  per  cent  or  more.  Tlio 
question  as  to  the  effect  on  the  life  of  the  lamp  has.  as  far  as 
tin-  anlli  irs  know,  never  hccn  s  uisiai  l.  itiK  atiswrred  to  date. 

I  h-'  .lullii'Ts,  in  previous  ariuli  s  in  ;Iiis  p.iper.  have  advocated 
the  tise  i.f  s.  ine  s.irt  of  c  ivcr  or  uaske;  for  llie  neek  of  an 
viiclosinK  .  -neh  a  euver  being  formeii  of  asln-stos.  mica 

or  some  similar  m.iterial  which  will  keep  out  all  dust  and,  in 
the  case  of  white  asbestos,  increase  the  light  below  the  horizon- 
tal. In  order  to  determine  the  effect  Ofi  the  life  of  the  lamp, 
with  these  various  conditions,  tests  were  tnade  on  the  follow- 
ing at  the  Electrieal  Testing  Laboratories: 

I.  Frosted  latupt  bare 

a.  Clear  lamp  and  diffusing  globe. 

i.  Clear  lamp,  diffufing  globe  and  asbestos  cover. 

Thirty  lamps  were  jieU-cted  from  among  a  large  number  which 
were  purchri-ril  ilireit  from  the  tnainifaiii'.rer  Thei.-  uere  of 
i'>-cp.  iis-volt.  ,11  watts  per  eaiulle,  i>\;i!  anchored  tilameiit 
type.  'Miese  l.inii'S  uere  selected  with  .1  view  In  srniriin;  lh''se 
free  from  perceptible  defects.  When  icccivcd  they  uere  duiilerl 
into  three  groups  In  making  this  divisiim  (he  only  considera- 
tion was  the  efficiency:  an  endeavor  being  tiude  to  have  the 
same  average  candle  power  and  watts  coostmted  for  each  of 
the  different  group».  One  of  the  three  groups  was  then  taken  to 
the  factory  of  the  manufacturer  and  was  there  frosted  by  the 
usoal  acid  peocess.  The  ten  hunps  after  frosting  were  again 
photometcred  in  order  to  dclcnnine  the  ahaorption  and  modifi- 
«abao  of  the  distrinlion  of  liglit,  due  lo  the  frosting. 

The  enclosing  globes  used  were  of  the  "Holophane"  type, 
bring  sphere*.  6' j  in.  in  diameter  with  .t'  l  -in.  holders.  Ten 
of  these  were  used  without  any  cover  while  ten  others  were 
protected  with  an  asbestos  disk  or  washer  which  practically 
preventeil  any  <liist  from  entering  and  at  the  same  time  had 
a  tendency  lo  throw  down  any  light  striking  the  white  si.irfacc 
This  type  of  globe  was  selected  for  the  reason  that  while  the 
glass  is  heavier  than  the  ordinary  type  of  globe,  the  increased 
radiiting  surface,  owing  to  its  numerous  prisms,  would  tend 
to  increase  the  radiation. 

The  first  tests  made  were  to  detenniBe  the  absorpiioa  and 
nwdifkation  of  the  distribution  of  Ugbt,  doe  lo  the  tfine  meth- 
ods given  above.  As  will  be  aeen  from  the  data  given  hier, 
the  lots  of  light  due  to  the  frosting  of  the  lan^  itself  wu 
9  per  cent,  while  the  loss  due  to  the  absorption  of  the  gjohe 
was  about  \6^  per  cent.  The  clislribtition  of  lisrht.  as  thus  ob- 
tained willi  ihe  alniM'  1  iinibi!!iil;i  11.  ;s  shown  in  Kin  I.  where 
the  photonu-trii-  <iuve  of  the  b.ire  lamp  is  also  given  lor  the 
sake  of  comiiatison 

The  effect  of  frosting  a  lamp  is  to  decrease  the  candle  pow- 
-er  at  all  angles,  with  the  exception  of  that  directly  underneath 
.and  directly  above  the  lamp. 


The  type  of  globe  used  in  this  test  i>  known  as  one  which 
aims  t<j  diffuse  the  light  in  all  directions  below  the  horizontal 
rather  than  redirect  i!  111  .my  one  direction.  This  is  shown 
by  Fig.  I.  It  will  he  noticed  that  the  use  of  an  asbestos  disk 
>lightly  increase^  the  useful  light  at  all  angles  below  the  hori- 
xonuL  Other  things  being  equal,  it  would  seem  desirable  to 
use  asbesloa  disks  with  any  form  of  endoitng  globe,  thereby 
preveniitig  the  accumulation  of  dust  on  the  inride  and  incieaa- 
ing  the  mcful  illimiinatian  at  the  same  time.  In  thb  ooancetkm 
it  should  he  noted  that  the  use  of  such  a  disk  or  washer  pre- 
vents the  dust  from  settling  on  the  lamp  itself  as  well  as  on  the 
inside  of  the  glotn-.  The  ii)i|>nri:iiue  ..if  kii  iiiiia  ^lie  inside  of  the 
slobe.  and  the  tamj)  itself  periecilv  clean  lias  Deen  well  bnnight 
..lit  in  tests  r<jMirteil  "ii  hy  Messrs.  l.eg>;  and  Townsend  at  the 
ChicaRo  I'nliln-  l.ilirary.  where  in  the  case  of  clear  Limps  and 
,  porcel  im  n  llt  ciors.  ihe  as  eragc  increase  of  light,  due  simply  to 
wiping  off  the  lamps  and  shades  with  a  cloth,  was  nearly  JO  per 
cent. 

After  the  absorption  test  was  finished  the  three  groups  of 
lamps  were  place<]  on  life  test  All  were  burned  pendant  npoa 
(he  same  racks  and  under  the  same  eonditions;  a  f railed  hmp, 
a  lamp  in  a  Holopbane  globei  and  a  lamp  in  a  diffuaing  globe 
with  asbestos  disk  being  placed  in  tum.  All  were  operated  od 
ft  tio-eyde^  constant-potential,  alteniating-currcnt  system,  in 
which  the  avenge  pressure  fluctuations  did  not  exceed  ^  of 
I  per  cent  above  or  below  normal.  The  lamps  were  burned  un- 


m 


no.  I.— cuftvts  or  uoht 

dcr  such  conditions  throughout  their  useful  iues.  Neitr-.tr  llMf 
frosted  lamps  nor  the  globes  were  cleaned  in  any  way. 

Alter  the  test  had  bem  111  progress  144  hours  and  336  hours 
respectively,  the  n;er,n  st  herical  candle  power  of  each  of  the 
ten  frosted  laini>s  w;i-  >  itirinincd.  After  the  lest  of  the  lamps 
burned  within  the  globes  li.ui  In'cn  in  progress  388  and  516  hOUtt 
respectively,  their  mean  -^pherieal  candle  power  values  wheo 
used  with  the  globes  was  determined.  At  more  frequent  inter- 
vals, the  mean  horiuntal  candle  power  of  the  lamps  was  delerw 

_  _  GreivNswj 

Initial  m.     e.  p.  •*  aiedHM   IS.S  11.1  it.i 

W'alti  per  iniiial  m.  ».  t,  p   4.IS  4iSS  AH 

Per  c»iii.  ton  of  UgM  ■!  iwepniil  10 

cteir  lunp*    1*4,  tt^ 

Mi-:Mi   /nrnilHT  c.p. 

Lawrr  45  dc«.  lone   tt^  lu 

l.,ower  t'li  lit'K.  zonv   13,4  fu 

Lower  7S  i*a-  umt,   >ij             ij.s  ija 

uwcr  iMWiiahm  ^   tA4              IS4  mm* 

iniiuNi  in  order  to  establish  the  rate  of  deterioration  in  candle 

power. 

Because  of  the  ii:nure  ..f  the  liijlit  units  tested  the  only  pr.ic- 
tieable  method  of  cnmparisMi!  is  on  the  b^sis  01  nuan  spherical 
candle  power.  All  candle  power  result-  ',:.i:w:'.  111  ilus  report, 
are,  therefore,  reduced  to  this  basis.   The  lamps  were  burned  in 
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cvrr>  case  to  8d  per  cent  of  tbeir  initial  n 

power. 

The  net  remits  of  the  tetti  made  at  the 
is  the  foUowing  table: 


Ttenmi. 

UU  to  tc  per  OBI  of 

c.|>   ^16  hours 

CbrrctpondiDK   candlt  haurt          jjlj  " 


GtM^ireh  J 

la  I 


fpherical  candle 
aic  givea 


Croup  No.) 


4aS  heart  4 1  j  liou  r> 
*4oi    "  4384  " 


In  ^tmlying  the  results  ttc  note  that  the  loss  of  light,  dui-  to  tlic 
frosting  of  the  lamp  is  9  per  cent,  wilile  in  the  case  of  ilie  type 
of  globe  used  in  this  test  the  lots  was  l6yi  per  cent.  When, 
however,  the  question  of  life  is  considered,  we  find  that  the  life 
with  a  froeied  lamp  is  only  3i6  hours,  whereas  the  (lobe  wider 
lest  |i*ct  438  bom  or  nearly  twiee  ibe  lift,  if  we  mldpfy 
the  average  mean  spberical  candle-power  bgr  the  ninnber  of 
of  naefnl  life,  we  find,  in  tlie  fint  case,  we  have  a^j 
boors,  while  in  the  second  place  we  have  MOi  candle 
hours :  an  increase  of  85  per  cent.  Fi;;.  3  shows  the  life  hoars 
and  the  randle-power  graphic -^lly  C;ir>-  should  be  taken  not  to 
confuse  Ihi*  with  hofisonlal  candle  hours  commonly  used  in  con- 
sidering the  life  of  incandcecent  lamps. 

Coming  now  to  the  question  of  asbestos  disks  in  the  neck  of 
enclosiitg  globes,  we  find  that  the  total  flux  of  light  is  practi- 
calljr  the  same  in  either  ease  but  that  the  light  in  the  hwer 
hemisphere  is  Inemsed  about  a  per  ccn^  mid  that  the  lost  of 
fifci  dne  to  the  smne,  is  only  about  i  per  cent  Inasmndt  as 
there  is  a  grent  gain  due  to  the  bet  dut  dust  is  prevented 
from  falling  on  the  inside  of  the  globe^  and  also  on  (he  lamp 
itself,  it  is  beyond  question  a  desirable  thing  to  equip  all  pen- 
dant enclosing  globes  with  some  form  of  cover  to  prevent  llu- 
collection  of  dust  or  dirt.  Dirt  collecting  in  the  bottom  of  a  ilif- 
futing  globe  is  not  only  a  *.iusc  of  loss  of  light,  but  is  inartistic 
and  slovenly.  It  shows  much  more  plainly  in  a  4*fusiiig  globe 
than  in  any  other  and  should  be  avoMad  both  OB  aeeouni  of  the 
(fliciency  and  appearance. 
The  ol^cct  of  frastfaig  temps  is  to  cut  down  die  intense  glare 
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of  the  hare  filament  with  the  least  possible  kiss  of  light,  ren- 
dering the  lamp  more  agreeable  lo  the  eye  and  giving  a  more 
artistic  effect.  In  many  instances,  the  same  results  can  be  ob- 
tatned  by  the  «se  of  ground  glass  diffusing  gloties  with  a  cor- 
responding incrcsM-  in  the  life  ut  ilo-  hitnii  Where  a  rctlcct  .r 
is  neeilcd  .ind  .it  Ihr  >amr  tnne  dilJuiLMi  of  the  light  fr.-in  the 
lamp  filami-nt  is  :i.i\:s;iMi  ,  ;i  fn.slrd  bulb  lamp  i^  lil!  the  ni  i-t 
easily  avaihiblr  drvicc  for  securing  difln^idn  It  i>  li>  br  regret 
ted  thitt  thr  tests  did  not  includi'  grounil  g[a>s  as  well  as 
diffusing  globes,  but  judging  from  the  tests  given  in  previous 
articles  in  these  columns  by  the  authors  on  the  rtsotplioa  by 
ground  glass  gk>bes.  it  is  probaMe  that  a  test  on  these  would 
show  veiy  ncariy  the  same  results  as  here  obtained. 

The  usual  guaranteed  life  of  bare  lamps  of  this  kind  with  dear 
glass  bofbt  is  41W  hours.  The  loss  of  life  by  enclosing  them  in 
globes  is.  therefore.  ab<jut  5  5  per  c«m.  While  the  loss  of  life  by 
froslirg  is  about      per  cent. 


Consolidation  of  Electric  Power  Stations  in 
SwitBerland. 

By  W.  WEissENBACH-Gwrmr. 

Up  to  ibe  date  of  this  writing  there  is  only  one  mstance  of  the 
canaoUduian  of  sevind  independent  central  simian  oompanics, 
namely,  two  power  ttatians,  built  is  1899  and  19m  and  situaled 
in  Canton  Bemev  were  united.  The  lUnder  station  is  located  hi 
the  Berne  highlands  and  the  Hageneck  station  near  Bid  and  their 
transmission  lines  meet  near  the  city  of  Berne,  one  coming  from 
the  smith  and  one  from  the  wc-t  The  Kander  station  ha<  a 
tnayiint'.ni  capacity  of  6.000  ttirbinc  horsc-p'jwer  under  a  head 
of  jj.i  ft  and  producing  a  nunnal  pouer  of  4.000  kw. 

The  Hageneck  station  has  a  inaximuni  capacity  of  4,ooo-5.o<.<o 
.  turbine  hi>rsc-pow cr.  under  a  head  of  lro:n  .'j  tc  3^'  ft.,  and  |jiM-'g 
a  tiilal  power  of  4,000  kw.  The  two  stations  together  5cr\c 
a  population  of  140,000  people  contained  in  40  or  50  towns,  the 
longest  transmission  being  about  37  miles.  The  polyphase  trans- 
mission lines  arc  operated  at  4/X)0  volts  and  16^000  volts  respcc- 
lively,  while  Ibe  distribution  voltage  is  3  X  US  volts  for  light- 
iiv,  and  for  power  250  volu  and  3/m  v6tlM,  The  Iboder  sta> 
tion  also  supplies  a  siuidard  gauge  railway  between  Thrni  and 
Burgdorf  with  1,500  kilowatts  pol^fphase  power. 

The  consolidation  of  these  sutiaos  was  made  posaiUe  by  the 
co-operation  of  the  canton  Berae-fhe  Cmtond  Batiik  took  two- 
thirds  of  the  stock.  It  remains  to  be  seen  whether  the  combina- 
tion will  result  in  an  increase  in  the  dividends  or  not  Both 

cnnifi.".ni>  ^  ■•■■il!  l(r  foie  ffJtntiitiirig 

The  general  consohdation  of  eiectnckl  generating  stations  in 
Switzerland  w:'!  become  a  necessity  with  time.    At  pmei 
are  196  stations  with  the  following  capacities: 

II  statmns  50/00  kw 

31    "  ....,^,000  " 

"   3'.o«>  " 


190 


111,000 


There  .ire  tn,^  many  small  statfams.  There  is  a  lack  of  uniforni- 
iiy  in  ti.c  rates  charged  foT  power  and  lii^  as  win  be  sees  fraa 

the  following: 

Sixteen  candle-power  incandescent  lanijis  burning  IjTOO  hOurS 
per  year  from  ia8  to  932  francs  ($25.60— $190). 

Sixteen  candle-power  incandescent  lamps  buniiug  500  houia 
pay  from  S!0—tfit6  francs  ($110— fjao)  per  year. 

Three  hone.fower  motors  working  ayooo  Jmnus  pay  from  13s— 
430  francs  (fiy  ^84)  per  horse-power-year. 

Fifty  horse-power  motors  pay  from  110— M  francs  (I22— $65) 
per  borse-power-year. 

This  non-uniformity  will,  in  many  cases,  be  the  stumbling  block 
to  a  readjusiinent  of  rates,  especially  where  tin-  arrangement 
iIi«-5  not  result  in  an  increase.  Here  it  is  interesting  lo  iintc  that 
sonic  of  the  small  stations  show  very  g  ...d  results,  and  In  bu\ing 
chcnp  ;ion,.r  transmitted  from  a  distance  the  building  of  the  cx- 
teii.'.  11  .It  e.\.isi:;:n  :!l;i:nn  js  rendered  unncrcss.iry, 

One  oi  ilie  himir.iiues  to  the  consolidation  of  plants  is  thc 
diiViciiliy  with  thc  operating  personnel  of  thc  small  plants.  Thifl 
difhculty  ii  sure  to  occur  and  have  an  influence  upon  the  re- 
mits. .\s  a  rule^  small  Suriss  plants  can  be  operated  at  a  very 
low  cost.  , 

Among  the  Swiss  cities  with  from  siMioo  to  165,000  inhabit- 
ants,  a  dozen  have  municipal  lighting  pfauts^  some  of  whidi 
buy  power  from  stations  sitoated  at  a  distance^  while  othen  pur- 
chase from  local  companies  to  help  out 

In  Berne,  Zurich,  St.  GaH,  etc.,  the  power  is  transmitted  from 
a  distance  and  added  to  that  produced  fay  the  municipal  plants, 
the  original  dly  plants,  which  were  driven  by  steam  engines 
or  water  turbines,  not  being  large  enough  to  t.ike  care  of  the 
growing  biisines.s.  Then  a  larger  raunin(>at  irlant  was  obtained 
nearby  and  finally  pnwcr  was  l.iken  from  .1  i.vriv.cic  --latinii  vshich 
was  built  in  thc  meantime.  The  (iiircha'c  ot  po«.  r  from  private 
c..in|iaiiie^  IS  often  only  a  tcnipc.rar>  arr.iiiKemeiit  |.i  tide  over 
to  the  time  when  th%'  city  will  be  in  a  position  to  build  or  assist 
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in  building  an  hydraulic  station,  or  buy  outright  a  station  which 
bu  been  built  by  a  private  company.  The  coiuolidation  of  mu- 
nidpal  plants  beeoous  more  important  aa  the  dtiea  acquire  more 
ctntial  atatioiia. 

A  new  epodi  for  such  mergera  wrill  follow  as  soon  as  lavte 
hydro-electric  stations  nrc  luilt  for  the  operation  of  the  Swiss 
Bundesbahnen  (Umtcil  R.dlways).  It  will  be  good  policy  for 
these  stations  tn  ;rll  rlcctrical  riicrgv  i;i  iroiineit.iin  A'.th  their 
regular  load  in  order  belter  to  uiiliace  the  water  power  and  give 
a  cheaper  power  for  traction.  These  new  stations  will  do  awsjr 
with  many  of  the  smaU  station*  in  their  districta.  la  moct  cases 
it  wiH  prove  adTantag«ous  to  consolidate  plants  which  are  scat- 

Tered  along  the  bank?  of  tlic  ^nmr  '.tr<-am,  .ini;  whi^Ii  Mtilizc  the 
water  power  for  electric  trininu5ii"n  and  indiistris;  purposes. 
By  combining  the  plants  and  building  one  large  central  station, 
which  will  utilize  the  greatest  head  and  be  equipped  with  larfe 
sad  cfieient  macfaineiy,  »  ranch  oNce  coonomieal  ttsalt  will  be 
ctilained  than  was  possible  whh  the  small  stations. 

From  the  above  the  situation  in  Switzerland  can  be  stated  as 
follows:  ;\ltboiit:li  iriati\  pluiits  will  best  please  thcr  local  cus- 
tomers as  well  as  the  owners,  by  working  out  their  own  develop- 
ment, there  is  an  opportunity  for  both  large  and  small  plants,  in 
building  new  stationa  for  mixed  loads,  to  reach  ont  and  tufiply 
earrcnt  to  many  communities,  which  hitherto  have  had  misatis- 
fatton,"  <;cn-icc.  due  to  h-ch  rates,  poor  serrice^  bad  regidation 
or  iaulti'.y  dcsijjiicd  distrihutifjn  system. 

In  the  cities  the  clcctric.il  supply  service,  including  central  sta- 
tions for  lamp,  motor  and  railway  loads,  is  not  a  private  but 
a  auraieipal  nndertaldng.  Tbt  state  has  a  few  ehxtrie  stations 
tailt  as  cantonal  plants,  but  siiwe  the  railroads  belong  to  ^ 
Btnd  (Union),  the  state  will  baild  hydro-electric  plants  to 
supply  power  irtr  trnctiuii.  The  gc-ncrai  senice  to  the  public 
is  supplied  by  private  corporations  and  these  will  continue  to 
exist  so  that  there  will  be  three  sources  of  supply  in  the  field 
«t  the  same  time:  private  plants,  state  plants,  and  the  city  plants, 
wUch  fact  should  aid  in  promoting  consolidation. 

Laws  whicti  deal  with  water  pc'wcr  tonrr-'.ion';  .irc  now  being 
drafted  and  will  Lc  Uid  bciore  the  next  p.irli.imfnt.  These 
liw;  foiicerii  the  delivery  of  power  dutsirle  the  countr>"  as 
vctil  as  the  construction  of  the  plants.  Complications  due  to 
canton  borders  and  the  non-uniibrmiljr  of  the  cantonal  laws, 
will  be  removed  so  th.it  new  plants  can  be  butlt  without  infring- 
iag  the  right  or  soverogiuy  of  Ac  cantoos  over  water  powers. 


Electrical  Terminology. 

Bv  T.  M.  KOBCKTS. 

The  following  suggcstiuns  arc  offered,  not  to  iticrcase  an  al- 
ready large  vocabulary  of  electrical  terms,  but  rather  to  do 
i*Vf  with  not  a  little  oonfusioD  often  present  with  the  use  of 
the  words  olive  and  Joaded  as  applied  to  condttctora.  These  two 

l<Tms  may  be  '^tipplementcd  hy  a  third  term,  or  el^c  a  ni'irc  e:irc- 
ful  distinctirn  rtiiule  in  the  ir~e  of  tb.ctn.  Tiie  evidence  is  in 
flVOr  of  a  third  term,  i^n  the  jiresent  ones,  as  often  loo'^ely  used, 

do  not  convey  to  the  average  mind  the  true  stale  of  things  elec- 
trical, as  rt^rds  safely  and  danger. 

For  iUnstratton:  The  three  accompany in^  fiK^tires  have  been 
wtaiilted  to  three  prominent  electrical  engineers,  A,  B  and  C; 
ini  thfir  use  <,t  lite  terms  dead,  alive  and  loaded  are  here  given. 

In  the  first  case,  they  all  agree  that  a  conductor  having  zero 
•  voltage  and  no  curient  traversing  it  is  dead. 

'^0  the  second  casc^  they  all  apply  the  term  aSve,  yet  engineer 
A  1^1  it  it  8Nm>  and  loadtd. 
la  the  third  case  A  says  the  con.luclor  is  alh  c  and  -unloisded, 
is  a  nice  distinction.  B  savs  the  third  roniluctrjr  is  iaadci 
'•^  'iisti-iij-ishefl  I'tiim  the  ■^ecotni.  wl'.ich  is  aUvc  .\rA  C  says 
t'  th  tho  (-cond  aiid  third  conductors  are  alivt,  and  that  the  two 
'"n-  i^  iii  and  alisw  cover  all  three  eases,,  and  no  tfiird  term 
u  oeedel 

ftwral  other  terms  have  been  loosely  applied  to  both  the 
^cond  Tind  third  ronditioi:';,  yet  tlie  above  is  sufficient  to  cstab- 
^  the  fact  that  a  dangerous  looseness  of  the  application  of 


electrical  terms  is  in  common  use;  dangerous  because,  even  to 
a  technical  per:>un,  an  ambiguous  term  is  misleading,  and  be- 
cause the  uninformed  are  deceived,  which  frequently  leads  to 
disaster.  For  who  has  not  seen,  or  heard  of  someone  receiv- 
ing a  shock— perhaps  fatal— fiom  conductor  that  was  stip- 
posed  10  be  dead,  but  which  proved  to  he  alive  in  the  unloaded 
sense  of  Engineer  A — that  is,  havjisg  potential  but  no  current. 
An  experienced  electrician  knows  and  apprn  iati  s  the  dilTerencc 
between  the  second  and  third  conditions,  but  to  the  inexperienced 
person,  a  conductor  that  carries  no  current  is  dead,  and  can  he 
touched  with  impunity.  It  is  the  andugnoHa  terms  and  the  use 
of  misleading  phrases  that  often  give  trooUe, 

The  term  load  and  its  derivatives  loaded  and  untoi^di\i  are  al- 
ready overloaded  v^iih  several  different  meanings.  And  granliug 
the  desirability  of  the  use  of  synonyms  in  giving  flexibility  to 
our  language,  does  not  the  third  conditioo  deserve  a  third  8pe> 
cifie  term?  A  thing  is  inherently  what  it  ts,  irrespective  of  the 
name  given  it ;  and  in  matters  where  both  public  and  private  wel- 
fare as  well  as  property  arc  concerned,  the  term  used  to  desig- 
nate a  thing  f'r.'udd  <leni  te  v.hat  the  IriinR  :tsclf  connotes. 

An  old  Latin  professor  n.^ed  to  say  to  his  students  that  when 
they  were  at  a  loss  for  a  word  to  express  the  meaning  of  the 
context,  "Call  it  Teeumttk  and  go  on."  But  now  when  elec- 
trical scienee  is  spoken  of  as  an  exact  science,  it  is  both  ha- 
miliati;i^-  and  confusing  to  be  ham;.e!rd  with  aniMgnons  terms. 
Ami  even  if  such  terms  are  in  cuiiuuou  use  (wordj.  iliaL  need 
additional  words  to  explain  their  meaning),  it  must  be  said  in 
deference  to  the  progressive  spirit  of  electrical  engineers,  that 
they  are,  pra-cminentiy,  inventive  pionews  to  ad^  practical 
means  to  practical  ends.  And  when  the  means  are  suggested, 
the  general  public  is  every  ready  to  follow  and  glad  to  adopt  a 
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single,  definite  term  for  a  parttctilar  thing,  and  not  a  cltHnsy* 

cumbersome,  "Tecumsch"  expression  that  says  one  thing  and 

means  anottu'r, 

.\  term  tar  the  third  case,  which  is  readily  self-suggestive,  is  the 
word  (:.(/[■(•/>.  1  am  not  aware  that  this  word  has  ever  been  used 
by  others  in  this  meaning,  yet  its  kinship  to, the  terms  dead  and 
aHtfe  is  sufRdently  close  to  give  it  *  place  in  everyday  use.  It 

denotrs  a  Mate  of  a  condiictor  whose  condition  eotmotes  elec- 
trical niactivitv;  that  is.  not  a'.ive  in  %hc  active  or  loaded  sciise, 
b"t  alive  111  the  inactive  or  unloaded  sense. 

Briefly,  then,  the  three  terms  dead,  alisfg  and  asleep  would  be 
used  thus: 

A  ooodoctor  having  no  voltage  and  carrying  no  current  is 
dtad, 

A  conductor  b<'ari]ig  I  rith  voltaic  and  current  is  alivt'. 

A  conductor  having  some  voilage  above  or  below  the  earth, 
or  surrounding  conductors,  but  carrj'ing  no  current  is  asUef, 

As  regards  safe^  and  danger,  a  etetping  wire  is  just  as  un- 
safe to  toudi  as  a  live  wire,  for  it  is  connected  to  and  is  part 
of  a  live  circuit. 

-As  regard  fire  ri--k,  it  is  heyond  dispute  that  idle  conductors, 
whether  they  arc  dead  or  aslt'cl-.  may  be  a  source  of  trouble, 
t-or  It  is  a  very  easy  step  to  resurrect  a  dead  wire  into  a  sleep- 
ing condition  and  then  just  a  touch  of  another  potential  is  suf- 
ficient to  create  the  eamtg  of  fire  or  accident  whldi  it  is  desir- 
able to  eliminate. 

If  a  tiling  of  importance  has  no  name,  it  goes  witl.out  •-aying 
that  It  needs  a  definite  tag,    And  if  it  creates  confusion  and 
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trouble  by  being  dnbh-J  w:th  ippt llaur ,if  rloiibfful  import,  a 

corrective  effort  si'.nuld  In-  ;i:)|,'if<|  m  -i,,  ■,vith  whatever  is 

objectionable.  And  this  corrective  effort  is  largely  agisted  by 
die  adopticn  of  a  spedfie  tUrd  term. 


Central  Station  Work  at  Beloit,  Wis. 


BdoH,  Wis.  (popDhtion,  k^idqo),  h»  a  cambincd  water  power 
■nd  ct«am  pbni.  operated  by  tbe  Bdoit  Electric  Company,  The 
manager  of  the  eompaoj,  Mr.  John  S-  AHen.  is  one  of  those 
wlio  befievcB  tbeie  are  treat  opportunities  for  iucrc.t-sing  central 
alatioii  butincei,  and  ocm$id«f»  the  solicitor  i.»  be  the  nio>t 
inportanl  man  a  central  elation  cottiiuny  ha?.  The  general  meth- 
ods nsed  by  this  company  arc  siniihar  to  those  uwd  .it  Madistm 
whfi.-  .1  |i;;«iness-Ket(inR  orgaiii/.iiion  has  been  at  w-irk  ftir  a 
nmuli.  t  vi  years.  As  a  tCMilt  of  ihc  new  business  c;imiiuiK».  the 
iomp  iny's  net  earnings  have  been  doubled  in  the  p.ist  iwu  y<.-nr>. 
A  s»jlicitor  has  been  etnpl«\vcd  for  a  year,  who  devoted  all  oi 
his  lime  to  followinj?  up  clews  .ind  inciuirics  brougbt  m  by  ad- 
▼crdtioK.  The  first  three  months  the  solicitor  woifced,  business 
addiiif  ftiooo  per  year  to  the  company'*  gross  ineonie  was 
taken  on. 

The  company  it  s  liberal  advertiser  in  the  Beloit  daily  p,-(pirs. 
Most  of  tiie  advertising  *0  far  ha";  1kci>  concentrated  for  the 
purpose  of  increasinfl:  the  n*!'  oi  ck'cirt*'  hglit  for  sign  jtnd  dis- 
play purpoaei  among  the  stores  in  the  down-town  district 

BATCS  FOR  SlUXt  LKHnXC 

ContraeU  for  liga  and  decorative  lighting  are  taken  at  flat 
rates  and  tiie  lights  turned  off  at  tniAi«lit  by  the  company's  pat- 
trolnan.   These  rales  are  caleulaled  to  be  eqttal  to  vbat  the 

CaStOtner  would  have  to  pay  if  he  wcrr  .  basing  current  on 
the  Doherty  system  of  charging  in  vo(jhc  m  Ucloit  and  de^icribcd 
later,  plus  $IJ  per  year  to  cover  the  COet  of  a  patrolman's  ser> 
vice    The»c  ratci  are  as  foUowis; 

i-cf  limp..   %a.4a  Bet  yeir 

4  «l»   ■■    " 

a-cp  "    ju>  "  '■ 

tt<p   "    "  ■■ 

5  slower  Nrriwt  ^  ,  -  •■ 

C  alvwtr  NcrnM,..,'  ,   f4.66  "  " 

«<iki>iM,  ijF  \m LKri.stui .vts 

ITir  sdveni'iins  .i*  staled  before,  has  been  mainly  direvied  to. 
w.iiiU  »i  i  uri-  1.;  uv.'ir  ^ign  and  display  lighting,  although  «in«c  re- 
late to  power,  in  all  this  advertising,  the  idea  i«  impressed  on 
the  merchant  that  an  electrical  display  is  to  be  looked  upon  a> 
an  advertisement  and  a  method  of  getting  business  rather  than 
as  simply  a  lighting  e.\pc»se.  One  expression  of  wUdi  eon- 
siderable  use  is  made  is:  "A  bunch  of  bijghl  bttnw  will  boom 
yonr  business  het^  tinai  a  brass  batid."  Another  advertiMinent 
has  a  border  around  the  headlines  onsisting  of  a  number  i>f 
plain  Mack  lines  arranged  in  what  appeared  at  first  to  be  a  ruber 
li.ij  li.i/.ard  manner.  Within  this  border  is  a  .-.ingle  line  in  bold- 
i.unl  lyfM.;  "Kleetrie  light  talks."  I'ndcrnc.ith  was  the  folIi>w- 
r  "  I  111  black  linfs  represent  the  outline  of  a  prominent  build 
nig  in  tUc  city.  Gtiess  what  and  where  it  is  \o  need  to  tell 
you  about  the  enterprising  firm  thai  has  foresight  enough  |o 
see  that  their  lights  stand  ciut  and  talk  for  their  Imsincss." 
Anollier  advertisement  read:  "An  electric  .sign  is  not  COItly; 
its  unattractive  neighbor  is  the  expensive  sign."  Another 
adveitisement  is  worded  as  follows:  "Wljai  makes  a  business 
center?  Bitsinesn.  What  draws  business?  Lots  of  tight. 
You  and  your  neighbors  can  be  in  the  cii)'  If  >ou  \v.tni  to  Tk-. 

Get  tojt'ih'T  We  will  fumi«li  the  liKht  and  the  Itght  wi:l 
furnish  tlir  tiusinei*."  .Aimllur  alifiniu  to  istt  the  allcntion 
of  the  nurchaiil  w.is  worded  ai- nit  follows:  "This  man 
is  a  "^traiftir  in  towi).  He  wiiin-  to  Imy  sii;iif  shirt;,  roI|;irs 
and  a  few  cigiri.  cuv  lie  ilritsii't  go  i:p  onv  sidf  nf  the  strtvt 
and  dottii  anothe  r  IiNikins  fi  r  a  >;ivu!  si,.ro  I  he  i-I.-rtrii-  sii;„ 
•hows  him  w  h.  ri-  ti.  i!' It  t^  ':■  liitM  ulii.  ':  Is  till-  111.  .-t 

pMgressive  and  that  he  will  find  there  n  better  choice  of  fo<h]». 
more  courteous  clerks  and  a  more  eongenial  proprietor."  Among 


ihf  longer  a<l>etlijfnieitt-.  was  the  following:  "The  fir.st  lo  per 
cent  of  your  gross  business  doesn't  show  much  profit.  The  last 
lo  per  cent  should  be  all  profit.  With  your  present  equipment 
and  your  knowledge  of  business  it  would  be  m  i>  i  i  >  '  '  Miirn  ise 
those  profits  enormously  by  spending  a  small  amount  oi  money 
on  electrical  display.  Let  us  tell  you  about  the  small  cost  and 
big  returns."  Of  course,  all  advertisements  arc  signed  Beloit 
Eiecirk  Company.  AmODg  the  shorter  advertisements  and  ex- 
presdons  used  the  following  have  been  aeicctedi  "Get  the  habit 
of  sludying  yonr  windows.  Is  yonr  store  front  as  attractiva  aa 
it  might  be.'"  "Electric  light  taMts  (for  your  bittfaiesa)."  "Tonic- 
for  business  depression.   More  light." 

The  company  has  no  special  place  reserved  for  its  adirertise- 
mi  nt  in  the  paper  and  the  matter  of  location  is  loft  to  the  news- 
p:iper  itself.  The  space  used  i*  also  varied.  One  advertisement 
last  winter  was  headeth  "How  to  ketp  frost  from  show  wiii- 
ilows,"  afler  which  followed  an  article  on  the  use  of  a  fan  motor 
for  keeping  the  warm  a:i  in  circulation  against  the  inside  of  a 
show  w  indow  so  as  to  Icecp  the  mcrch;int  from  losing  the  value 
of  his  window  display  in  very  co'd  weather.  Tile  company  at 
one  time  sent  out  a  little  booklet  published  by  the  Weatingtwuse 
Elcctrie  &  Maonlaciuring  Company  instnuting  the  consumer  t» 
read  his  Own  meter.  At  the  same  time  a  ilNwt  article  appeared 
ill  the  newtpapers  on  this  subject  In  connection  with  adver- 
tisifig  and  securing  power  business  a  copy  of  the  following  ad- 
vcrli-senunt  is  of  interest  as  showing  die  importance  Of  being' 
pripare<l  |o  lake  adv,inlage  of  opportunities.  The  advertisement 
was  as  follow  s  : 

"Man  kept  his  temper.  Motor  helped  him  oui.  l.a.si  luglit  at 
It  o'clock  a  "team  engiiKi  broke  down  at  the  Beloit  stMin 
laundry.  Had  lime  for  a  breakdown.  We  got  a  message  to  put 
ill  a  Ittotor,  This  innrning  the  laundry  is  running  same  as  ever. 
The  proprietors  kind  of  like  the  way  «c  use  them.  They  like 
the  motor  even  better  and  the  chances  are  good  that  Mr.  Steam 
Engine  hits  the  rubbish  heap.  Jtut  a  start,  a  trial,  in  electric 
motor  use  and  you  tie  np  to  jt  right  away.  Send  us  the  word 
now.  Don't  wail  for  a  breakdown.  You  simply  can't  depcnil 
on  steam.  Bdoit  Electric  Company." 

FiovBEs  ON  A  aaniGnATiiiG  otrmr. 

The  comp)n>  has  at  present  but  one  motor  driving  an  artificial 
refrigerating  plant,  tnit  this  is  a  very  interesting  installation  be- 
cause of  the  fact  that  figures  are  available  on  its  cost  of  opesUion 
as  compared  to  the  previous  cost  of  ice.  The  plant  is  in  the  Uoiu 
of  ftoiisc  ft  Bibbinsr  a  pfo^tsive  fncal  tnarhet  The  motor  ia 
of  7 '4  hp  and  is  belled  to  a  countershaft  from  which  a  meat 
chopper  can  also  be  driven.  The  ice  box  or  cold  storage  rootw 
is  i6  X  27  ft.  The  ice  machine  is  a  Larscn.  made  at  Omaha, 
.\eh.,  and  costing  about  $1,400.  Brine  tanks  are  used  for  stoc.ige 
so  that  the  refrigerating  machine  need  not  be  operated  continu- 
ously. The  motor,  which  is  of  the  lhree-|(hase  induction  type, 
cost  .ihout  $joo.  The  cost  of  the  cold  storage  room  motor  and 
refrigerating  machine  complete  was  afiotit  S^-Jioo.  The  bills  fi>r 
the  operation  of  this  motor,  which  of  course  .also  includes  its 
operation  for  running  the  meat  chopiwr,  were  as  follows  from 
.\pnl  to  Drceniber.  I'lov  .\pnl.  S-'i  .Vi;  May,  $2.1  June,  $27,. jj; 
.luly,  $j,}j6.2;  August,  I37.80;  September.  |33J4i  October,' $a54>> : 
.Movcmber.  $19.59;  December,  ^ty^gg.  The  average  per  day  for 
a75  days  is  87  cents. 

The  storage  room  formerly  used  in  ibii  meat  market  was  kept 

roo]  by  ice  and  had  dimensions  S  x  18  ft.,  giving  a  floOT  area  Of 

i.M  s<|  ft.,  as  against  4,t.;  for  the  new  room.  The  owners  state 
thai  this  former  storage  room  took  about  Sj  worth  of  ice  per  day. 
Ill  otiicr  words,  it  cost  over  twice  as  nuich  to  cool  a  room  of 
otic-tbird  (lie  cai>acity  of  the  presi  iii  roum  This  haves  a  large 
margin  'ti  favor  of  the  electric  re/rigiraliitg  outfit  over  and 
■iliovr  the  iiitrrest  on  the  itivestmeiii.  As  to  ninintcnance  and 
dcprci  iatinn.  this  item  is  very  low  for  ilic  iiiichanical  rcfneera- 
iiiMi  and  high  (or  the  ice  box.  as  an  ;cr  bn.x  i. its  out  in  the  course 
i  l  a  few  wars  and  has  to  be  entire!\  reliuilt.  Mechanical  re- 
frigeration produces  a  dry  cold  and  has  the  further  advanniiC 
that  it  is  always  on  hand  when  wanted  regardless  of  whether  the 
ice  dealers  are  overworked  or  not. 
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BtacTue  HiATiita 

The  CLni]i.inj,  fjut  .ihoiit  SO  flatirons  out  on  trial  in  Aunn^i  n:jd 
got  very  kvv  back.  Of  ci:nir>c  this  was  ratlif  r  late  in  the  season 
(o  begin  a  flatiron  campaign.  Thcs.e  wer«  all  6-lb,  household 
ironi.  The  company  has  about  six  tailors'  irons  in  use  on  its 
lines,  these  irons  weighing  from  12  to  18  jwunds.  An  overall 
factory  in  the  town  is  also  "trying  electric  irons.  Warming  pads 
tiave  been  very  successful,  thorc  being  about  three  dozen  of  these 
out  in  tti«  town.  A  novel  a|>plication  of  electric  hcattng  has 
htm  miule  at  the  farm  of  P.  Uoivan,  located  about  aj6  inilca 
fnMn  Bdoit,  An  Amcrieaa  Electric  Heater  CDminiv  warmint 
plate  ii  Died  in  an  menbator  and  ii  ioiuul  an  ideal  mctbod  ot 
ke«ping  a  uniform  hcat.  On  this  farm  there  is  a  30-hp  Wagner 
mngtc-phase  motor  which  is  mounted  on  a  wagon  and  used 
around  the  farm  fur  various  j  uri  i  >  >  where  power  is  required. 
There  Is  aUo  a  molor  u»ed  for  blowing  a  pip«  organ  at  tiiis  house 
and  nHnmtoiH  other  applications  of  eleelrfeitir. 

NDIHST  LAim 

The  eonpany  ha*  about  so  Nemst  lampt  on  its  circuita.  The 
three-gioiwer  liae  is  the  most  popul.ir.  The  cost  of  materials 
fot  KiowcT  renewals  for  1905  was  about  5  cents  per  glower  per 
month.  Some  of  these  lamps  arc  in  saloons  where  they  are  run 
all  night  and  other*  arc  in  stores  which  close  at  6  o'clock  except 
two  niKhl*  per  wcfk  and  on  factory  pay  day  nights,  wliuh  o  iiie 
two  nights  p«r  nKMUtu  Those  Nerttst  lamps  4ire  inspected  once 
a  week  by  the  men  who  trim  commercial  arc  Ihtnps. 

SATES- 

The  compnqr  has  two  systcma  of  ehargHig,  one  of  which  is  a 
readnieas  to  aerve  or  Dobertjr  ayiiem.  Under  the  Doherty  con- 
tract the  oonadmer  agreei  to  pwy  die-  oonpany  a  service  diaiBc 
of  f  I  per  uondi,  phis  10  eanM  per  t6-Gp  lanp  conneeted  or  Tts 
equiyaicnt,  phis  10  cent  meter  rent  plus  a  meter  rate  of  s  cents 
per  kw-hour.  From  the  total  bill  25  per  cent  is  deducted  l<ir 
payment  on  or  before  the  tenth  of  the  month  following.  The 
Beloit  Flectric  Company  agree*  to  te>t  without  charge  any  con- 
sumer's meter  to  determine  its  accuracy  upon  the  request  of  such 
consumer,  provided  not  more  than  two  tests  a  year  arc  requested. 
.\dditional  tests  will  be  made  only  at  the  expense  of  the  con- 
sumer unless  th«  meter  should  prove  to  be  wrong  and  against 
the  eottsumer.  No  additional  lights  or  apparatus  using  current 
are  to  be  connected  to  wires  which  are  in  at  the  time  the  men-r 
was  Kt  withont  first  notifyfaig  tta«  central  station;  otherwise  the 
eoBitimcr  will  be  held  responsilile  tor  any  daniage  dene  the 
meter. 

As  the  Doherty  contract  is  not  attractive  lo  some  eustomm, 
they  are  given  die  option  of  the  following  caotract :  .V  minimum 
bill  of  $i.ro  per  month  plus  IS  cents  per  kw-hour  for  the  first 

-•5  t  '.v  ;.i  ir  consumed,  plus  12  cents  per  kw-hour  for  the  second 
k'.%-hijiirs  consumed,  phi*  0  cents  per  kw-honr  for  at!  over 
that.  As  a  matter  i  .t  i  irl.  ili<-  r  r.r  ,  .r.  thr  i- mtr  irt  .irc  18  cents 
and  15  cents  for  the  first  SO  hours,  a  discount  of  j  cents  per 
kw-hour  bring  allowed  for  payment  before  the  tenth  of  the  fol- 
lowing month. 

The  system  of  distribution  is  2.3oo-vo!t,  60-cycle,  thnee-phaso 
primaries  with  iio-aao-vdt,  three>wire,  single^haae  aeoDnilaries 
for  Kghting.  Power  and  ligbthtg  are  operated  off  the  came  pri' 
maty  feeders. 

The  company  has  atioiit  500  hp  in  molora  connected,  the  eqiiiv» 
alcnt  of  i<S<p  lamiie  and  64  lo-ampu  open  series  street 

arcs.  It  is  hoped  to  do  sway  with  the  tatter  in  the  near  future. 
Inside  wiring  is  turned  Over  to  a  coacern  which  is  friendly  to 

the  company. 

New  Telephone  Patents. 

t'lisii  urrrov  messagk  covntf.r, 
A  manually-operated  message  counter  adapted  for  location  at 
th*  subscriber's  premises,  is  the  subject  of  a  patent  granted  t£> 
Messrs.  McBerty  and  E  B  Craft  and  assigned  by  then)  10 
the  Western  Electric  Ci^npaiiy.  This  apparatus  i»  controlled 
jointly  hr  a  push  button  aitd  bf  the  operator.  ^Vhen  a  aub- 
scriber  desires  to  call,  he  most  posh  his  button  lo  lignal  the  ex- 


sn 

dniiigc.   This  act  sets  a  switch  so  that  it  closes  immediately 

upon  the  release  of  the  button  and  not  before.  As  ioon  as  the 
button  is  released  and  the  switch  is  closed  it  is  impossible  to 
offii'i  I.".'.-  riiitch  :ii:l!ii.T  '.Mtho.i:  -.he  .i-,.it-.tJtU!.  Mt  the  opcrat'T. 
WIvn  l''.c  L.«iti:h  iiiialiy  cioic;  Ivjcoiik's  locked  :i  crAih  umlcr 
contro!  jt  'Ik'  ;irTnaturc  of  a  pi_L.r;zr;d  I'-bv.  1 1:  -  irmiiturc  nuy 
be  tilled  either  way  according  to  the  polarity  ot  the  imprt  -M'! 
current.  For  a  good  call  the  operator  works  the  armatuii-  t  ► 
count  one  call  and  release.  For  a  lost  call  a  rcvene  curieiit 
rdcasss  without  affecting  tha  cowiliac  meehaniank 
uKK^avr  wmrnt, 
Ralph  Sharer,  of  Eaton,  Ohfay  has  patented  a  lock'^nt  parly 
line  qrslcm.  This  tgttem  while  fairly  afanple  hi  oonstmction  and 
operation,  does  not  seem  to  be  worked  out  upon  a  hwis  sucb 
as  10  meet  the  demands  of  practice. 


Recent  Electivcheinicil  Development!. 


EUX-IXUiMETALLUItCY  OF  UON  AKO  STUfL. 

Of  all  applications  of  the  electric  furnace,  none  has  attracted 
more  attentton  during  the  past  year  than  its  use  in  the  metallurgy 
of  iron  and  Sled.  While  the  dreams  of  some  would-be  inventors 
in  the  past  ware  ooueemcd.  with  the  bv  problem  of  reducing  iron 
from  ores  m  Oe  dectrie  tatttux,  the  more  practical  en^neei* 
who  are  distinguishing  themselves  in  the  present  industrial  dc* 
veiopoMiit  eariy  recogniaed  that  to  make  n  auccesi  they  bad  t> 
set  Ni  at  the  weaken  spot  of  the  present  art— tfim  i%  at  At  nnn- 
nbeture  of  fci^-dass  steels  by  die  crucible  method  with  its 
extraordinary  expense, 

In  copper  metallurgy  all  the  first  steps  of  the  treatment  cf 
the  ore  up  to  the  sm'.c  ,^;.erc  tr.ir-  prri  iii::  1-,  .il:-j.iil>  .ilmuit  pure 
metallic  copper,  arc  purely  mcCajlurgicai.  and  all  attempts  to  re- 
duce copper  by  electrochemical  means  directly  from  the  ores— 
for  instance,  by  using  anodes  made  from  copper  ores — have 
been  commercially  unsuccessful.  It  is  only  at  the  last  stage  of  the 
chain  of  metallurgical  operations-rfor  removing  the  last  impuri- 
ties—that electrolysis  Int  pcovcH  the  great  snoeesi.  Coyper  re- 
iinish  has  indeed  proven  SO  YVf  anecessfnl  in  every  napecl  that 
the  capacity  of  the  large  refineries  of  tMs  countiy  is  now  double 
what  it  was  six  years  ago. 

By  analogy  we  may  conclude  tlial  electric  fnmaee  trenlownt  wilt 
obtain  prominence  in  iron  and  sted  metallurgy  for  the  refinbr 
of  sled.  The  enidhle  proeen  is  by  necessity  very  expensive, 
while  electric  furnace  treatment  promises  not  only  to  yidd  n» 
good  a  product  as  the  eradble  process,  but  to  yield  it  at  a  lower 
cost,  mainly  due  lo  the  reduced  working  costs. 

In  this  respect  a  recent  patent  of  P.  L,  T-  Hcroult  is  signifi- 
can"  Thr  patent  of  Heroult  to  which  we  refer  is  a  combifi.nii  ii 
patTit  Ahich  is  very  broad  in  some  o(  its  claims.  One  01  its 
claitns  ruvcrii  :(ie  process  ot  1 . crl.'-n  c.~;-t  "or  thp  like" 

into  high-grade  or  crucible  '  h\  hni  trcalmg  the  metal  in  a 
Bessemer  converter  and  then  ir  ii  irrTing  it  to  an  electric  fur- 
nace where  it  is  finally  treated  to  deoxidire  and  decarburize  it. 
Since  the  metal  is  here  received  in  fluid  condition  no  electric 
power  is  rniuired  to  melt  it,  and  the  power  cost,  which  is  often 
a  most  trpuUesome  factor  in  the  coat  sheet  of  dceliodiemicar 
prooecses,  is  eomparativdy  small. 

A  second  patent  recently  granted  to  Heroult  is  intermting  or 
account  of  the  huge  scheme  which  it  involves.  The  object  is 
lo  provide  a  steel  mixer  of  considerable  capadly,  in  order  to  se- 
cure uniformity  in  the  product  of  an  entire  works,  to  Secure  a 
certain  desulphuration  and  decarburation  and  to  conserve  the 
oxidizable  additions—such  as  silicon,  manganese  and  the  like — 
in  order  to  reduce  their  quantities  to  a  minimum.  Dr.  Heroult 
thinks  of  an  clectrir    tco!  r   it  ..  i  .ip.irily  of  ,100  or  ^oo  (oni 

lo  be  fed  by  five  or  six  Bessemer  converters  or  open-hearth  fur- 
naces. Meat  produced  by  the  electric  current  has  the  advantage 
that  it  is  non-oxidizing,  while  Heroult  moreover  provides  a  re- 
dndng  atmosphere  by  the  introdnetion  of  producer  gas  under 
pressare. 

In  the  meanwhile  reports  have  been  published  to  the  effect 
that  the  experiments  carried  out  by  Heroult  with  the  Msisbinew 
of  the  Guiadian  Government  at  Sanlt  Ste.  Marie,  havi:  been 
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quite  successful,  according  lo  ^  crli;|:;;.im  of  Dr.  Haanel,  super- 
intciiciiij;  rv.inc^,  to  the  Min;itcr  of  the  Iiitcr.or  Jii  Ottawa.  It 
should  l.if  u'tupliuMfcd  here  thit  tlicsc  cxpcrimcjils  relate  no!  !o 
Stet'l  nianui'sLture,  but  li'  iron  r<-dnrtion  from  the  Ores,  for  «hicli 
the  pruv[iccts  ot  using  electric  iurnace  methods  are  tar  less  ia- 
voralilc.  Twu  ints  in  Dr.  Haanel's  telegram  are  interesting. 
It  is  stated  tliat  the  results  arc  better  than  given  in  Harbord's 
report  This  was,  of  course,  to  be  expected,  and  it  should  be 
rcsn ember ed  that  according  to  Harbord's  report,  with  electric 
CBUfy  at  per  electric  horse-power-year  and  coke  at  $7  per 
too,  4ie  CMt  of  piodnction  in  the  alcctric  furnace  it  afjiroxi- 
matriy  the  now  m  iIw  cmi  of  jwodaoBK  pig  iran  in  ■  imdcrn 
Uatt  funaoe.  It  k  nridcM  tint  the  rcwilts  noit  tiwn  o«t  vcqr 
nnch  better  than  that,  if  the  ehcirie  inniace  ia  to  heoome  a  eon* 
aendal  competitor  of  the  bbtt  furnace  under  general  conditions. 

Of  course,  local  conditions  tnay  be  more  favorable  to  the  dcc- 
tric  furnace,  and  in  this  respect  a  -(.o:-.il  jw  ini  ni  Di.  H-tanel's 
telegram  is  intcrestine.  Mention  !>  niridi:  tlicrc  nt  t'u  production 
ijf  uuvj.r'l  \uf!  .miulil     1 1  rti-;;  ic.i  1  cjirciiMits,  of  course,  an 

o]>portuiiiiy  Mill)  u  i)ickclit>ro;i j  ores  available  at  Sank  Ste. 
Marie.  To  judge  .iccurately  t^h.^t  been  tOCOmplithed  the  full 
report  of  Dr.  liaanci  should  be  awaited. 

In  the  meanwhile  the  chief  application  of  the  electric  furnace 
ia  iron  and  ateel  metallurgy  continues  to  be  for  the  production 
of  ierro-alior><  Imports  from  Europe  have  been  very  large  in 
recent  yean,  especially  in  ferro-stlioaa.  Here  the  poiver  i»  the 
oou  imponaDt  item  of  oott  and  in  aome  Ennipeaa  ftun,  oiii- 
inally  intended  for  the  nunufactui*  of  ealcinm  carUda,  water 
power  ia  available  at  a  veiy  low  coit  At  the  Mme  tttme  atrang 
efforts  are  now  bejog  mode  to  extend  the  ooouacrdal  nuna- 
faettire  of  ferro-alloy*  in  this  country  at  sititaUy  located  points. 

In  the  pioneer  .American  ferro-alloy  ptant  that  of  the  Willson 
Aluminum  Company— considerable  expciimftital  work  is  being 
done.  An  indication  is  a  recent  patent  of  K.  von  K.tcgelgcn  arni 
G,  O.  Seward.  The  object  a  to  produce-  ferro-alloys  low  ;n 
carbon — which  is  the  principal  tethniciil  problem  of  the  wlmle 
mantifarttire  If  the  charge  of  carbcm  fo^  icditcticm  is  nude 
srriiill,  the  exprn^ive  carbon  electrodes  will  be  rapidly  consumed. 
The  iinfentors,  therefore,  conduct  the  prtjccss  with  a  view  of  pro- 
longing the  life  of  the  carbon  electrodes.  Under  these  conditions 
the  ferro-alloy  prodoced  is  rich  in  carhoo.  In  order  to  remove 
the  carbon  the  same  invcMon  fonuerly  propoacd  to  apply  metallic 
catdm.  In  the  pineal  patent  they  anggeat  another  method; 
they  eaat  dte  aHojr  in  {aim  of  pcndb  end  enploy  two  audi  pcndb 
hi  an  electric  idfaiing  funmoa  in  which  tiie  carbon  b  dfaninalcd 
hy  the  daeaihttiiting  action  of  the  alag  or  Nmiig;  A  anitahia  slag 
fcr  nMng  fcno-chrome  it  a  mixture  of  lime  and  dirame  ore 
with  auimUe  flnxea. 

In  this  connection  attention  may  b<-  rnllrd  here  to  the  incrcas- 
inic  interest  in  metallic  calcimii,  >mce  its  ih;cf  will  probably 
be  in  the  steel  industry.  Two  patents  for  prr^ducing  metallic 
calciuni  by  electrolysis  have  recently  fxrn  -  tied,  The  one 
Kr:mfed  tn  0  Rulf  and  W.  Plato  recon-mciLd.-  the  .nddition  r>f 
calcium  ituoride  to  calcium  chloride  as  electrolyte  in  order  to 
lower  the  melting  point  of  the  chloride.  A  mixture  having  a 
melting  point  of  650*  C.  is  used,  while  the  melting  point  of  me- 
tallic calcium  i<  780°  C.  The  inventors  carry  out  the  ficctrolyeia 
at  7<3o*  C.  and  separate  the  two  electrodes  by  means  of  a  par- 
tition. 

A  second  calciimi  patent  waa  granted  to  W.  Bocchera  and  L. 
Stocbem.  who  dectrolyae  fused  caklimi  chloiide  with  a  com- 
pantivtly  imall  artifidally  cooled  caifaade  against  a  targe  anode. 
Under  thcae  conditions  caleitun  is  obtained  in  the  shape  of  a  aoft 
apoage  ttpon  the  cathode. 

BArnotv  iHviNnoN. 
After  several  months  had  passed  without  a  single  battery  patent 
having  appeared— which  was  a  most  musual  phoiomenoiH-tbe 
issue  of  pMcitts  of  this  class  faas  recently  again  started.  Details 
of  conttraction  of  primary  batteries  have  bees  patented  by  C. 
Jaeger,  K  Tstdtamoto,  E.  C.  Henn  and  C  E.  Loekwoed  and  G.  A. 
Lutz.  The  l.ittcr  two  inventors  mix  the  depolarizer  with  a  hinder 
and  enclose  it  .n  perforated  retainers,  like  in  the  Edison  cell. 
But  when  the  drfk  lan/rr  h.is  b-  cii  tiv<  <l  up.  they  do  not  regenerat? 
it  by  cliirgmg.  bui  the  tiUl  retainer  H  repUce4  by  a  new  one  with 


trfsh  depolarizer  The  arrangement  seems  to  be  specially  il^ 
ietided  for  cupric  ONide  at  depotaiiaer  ia  an  alkaiiae  eeD,  sagir 

b>  in({  ii^fd  .IS  binder. 

Dttails  iji  storage  battery  construction  are  patented  by  W. 
Fennell  and  Wm.  P.  i'erry  and  by  D.  P.  Perry  An  interesting 
patent  referring  to  storage  battery  opeiation  is  that  recently 
granted  to  L.  Lyndon  and  assigned  to  the  Oeneral  Sturjije  Bat- 
tery Company.  Its  object  to  m:ik.e  the  operation  of  the  snd  cell 
switch  automatic  The  end  cell  cfaarging  switch  automaticaily 
seta  the  oootaet  brush  of  the  switch  upon  auch  a  cell  contact  that 
all  the  cells  on  one  aide  of  the  contact  are  fully  charged  whila 
those  on  the  other  fide  are  pot.  The  device  which  actuates  the 
switch  is  of  an  dcctrieat  nature  and  Is  controlled  by  one  or  mon 
of  the  end  edli. 


Lbttbk  to  the  Editors. 

Compensating  for  Phase  Diffctences. 

To  ;•''<•  Editors  of  EUctncai  World: 

SlkS.:--The  accomp;iiiyinK  diagram  r.  iir.  scnts  a  suggestion  »S 
to  .1  means  of  bringing  'he  [«wer  f;i.  tor  l  ack  to  unity  in  inductive, 
p(4yphase  circuits. 

A  and  B  are  the  separate  circuits  of  a  two-phase  generator, 
each  working  on  an  equivalent  inductive  circuit 
Let  £  —  voltage  at  gesjerator  terminals. 
L  '  -  inductance  of  load  in  henries. 
/  =  the  curreat  in  each  phase. 
*  =  aw/;  in  which  /  =  frequency. 
Then  the  reactive  e.m.L  of  tiie  inductive  load  will  be  equal 
to  wL/. 

r  is  a  booster  type  of  transformer  having  either  a  fixed  ratiiv 

E 

 .  or  a  variable  and  adjustable  latio.  The  tecondaiy  or 

scrie.  coil  1^  to  be  50  connected  in  that  its  e.m.f.  is  in  Opposite 
pha  e  in  the  reactive  e.m.f.  of  the  inductive  load.  .K  similar 
Ir.insforu;cr  nrr.mgement  is  j.r.-vided  to  nenlr.ihrc  the  inductive 
reaction  in  phase  B.  Under  these  conditions  the  generator  e.m.fs 
and  the  cnrrents  dwuM  be  praetieally  in  phase.  There  will  of 


ABKiUrailiBHT  or  MLAirOItO  IBAVaMIMIBS. 


course  be  a  small  current  circulating  through  the  primary  or 
high-potential  coil  of  each  balancing  traiisf  jrmer.  and  this  cur- 
rent will  be  at  right  angles  lo  the  load  cMit.  ut,  l;ut  its  magnitude 
should  be  too  small  to  sensibly  affea  the  piiaae  of  the  correat 
pasdng  through  the  genentfor. 

It  ia  obvious  that  a  similar  pair  of  transformers  oould  be  iqi- 
plicd  directly  at  the  inductive  toad,  and  in  this  case  the  pair  aboww 
in  ^e  diagram  would  only  be  requirwi  to  eorreet  the  inductive 
reaction  of  the  line  alone. 

Finally,  as  a  three-phase  system  may  be  tran»forined  into  a 
two-phase  system  by  well-known  means,  and  the  above  correc- 
tion applied,  it  is  seen  thiit  the  scheme  is  applicable  to  a'.l  com- 
iiiercLtl  polyphase  systems.  It  would  also  be  possible  to  arrange 
transformers  to  ptciluct  ,1  .11  corrective  em.f.  at  right  angles 
to  the  current  in  any  wire  of  a  three-phase  system  without  trans- 
forming such  system  into  the  two-phase  arrangement 

The  advantattes  to  be  derived  from  the  above  method  01  unify- 
ing the  power  factor  will  be  found  in  the  increased  generator 
capacity,  and  improved  regulation,  offset  to  some  extent  by  the 
cost  of  transformers,  which,  however,  will  be  of  small  capacity 
compared  with  the  output  of  the  circuits  to  be  regulated  by  them. 

LiNCOLW,  Mn.  GaoNC  H.  MoesK 

(The  scheme  proposed  by  Mr.  Morse  pi^sses^ifs  one  vital  defect. 
The  current  circulating  through  the  high-potential  coil  of  the 
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balancing  transfonner  is  not  "small."  In  fact,  it  possesses  ■ 
vslur  such  that  when  coffltmicd  with  the  current  flowing  through 
the  inductive  load  drcuit  the  resultant  current  Is  out  of 


with  the  generator  voltage  by  exactly  the  same  angle  whkb  would 
have  misted  it  tbt  bahndng  transfomicn  lud  not  Men 
Em.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


DyouMw,  Moton  and  Tnaater 

Caf^ci:\  jt  Transformers. — Dina.— An  account  of  experiments 
with  i  80-kw,  loo.ixo  vok  0.1  tiaiisluriuer.  Soirie  of  the  results 
obtained  were  quite  peculiar,  but  may  be  easily  explained  if  it 
is  considered  that  a  transformer  in  operation  has  not  only  ft  mag- 
netic field  but  aim  an  ekctric  field.  In  the  latter  tbcgr  are  not 
only  doaed  electric  linei  ot  force,  but  also  open  lines  of  fence, 
which  therefore  have  two  terminals  which  are  the  scats  of  quan- 
titirs  of  electricity.  A  change  of  these  quantities  n  accotnpanicii 
by  .1  charging  current.  It  is,  therefore,  possible  to  speak  of  the 
electraitatic  capadtjr  of  the  transformer.  Some  effects  of  this 
catndty  are  the  more  peculiar  die  higher  the  aecondary  voltage 
of  the  transformer.  Iti  the  secondary  winding  of  the  transformer 
when  nut  connected  to  an  external  circuit,  a  charging  current  is 
flowing  which  changes  friMn  clement  to  element  of  this  winding. 
In  the  same  transfonner  the  distribution  and  the  mean  value  of 
dus  carrent  depends  on  tlx  conmciioiM  of  the  fai^i-teniioa  cip> 
cuits.  On  account  of  the  reaction  ol  the  secondary  charging 
current  upon  the  primary  circnit,  the  intensity  of  the  primary 
current  and  its  phase  ditTerLnce  with  tlie  priinar>'  voltage  may 
have  very  different  values.  'rhe.priiiiary  current  may  also  consist 
only  of  a  wntt  component.  The  dittribntion  of  potential  in  the 
secondary  winding  is  not  atwiqn  t^rescnted  bgr  «  straight  lin^ 
hut  may  approximate  a  sioosoidal  fonti.  It  is,  therefore,  possible 
that  in  the  inti  rio.'  of  the  transformer  higher  ten.slons  exist  than 
the  tension  at  the  terminals.  The  ratio  of  the  secondary  to  the 
primary  tniltafe  may  be  different  from  the  ratio  of  the  windings, 
l^ider  certdn  eooditions  this  ratio  beeaocs  much  larger  than 
the  normal  value,  since  die  increaae  of  die  seoondaiy  voltage  Is 
then  only  limited  by  the  losses  (case  of  resonance).  Especially 
with  transformers  for  very  high  voltages  and  high  frequencies 
th«^  phenomeaa  must  be  taken  into  aoooont— £lcfe.  ZeU,,  VA- 
ruary  22- 

Sb^h-Phatt  CommuMor  Jfofort.>-NltTBAXim.r-At  starting 

the  commutation  is  bad  in  all  types  of  single-phase  commutator 
motors  Since  sparking  during  the  starting  period  is  dnc  to  a 
transfcrim-r  e.m.f.,  there  is  theoretically  a  possibility  of  compen- 
sating it  by  a  transformer  e  m.f.  which  may  be  assumed  to  be 
pmdueed  Iqr  a  double  auxiliary  pole.  This  represents,  however, 
practical  diiBcnItiea.  The  authM  discusses  this  remedy  theoret- 
ically and  shows  diat  the  Me  of  a  douUe  anxUiaiy  pole  11  neces- 
sarily  cnnnected  with  a  number  of  ewential  disadvaiiiages,— fiftfc 
M.  Match.,  Febntary  iS. 

Lamp*  and  Lighting. 
iHcandfsetHt  Lamps.— GhittiL— In  a  paper  on  progress  in  elee- 
ttic  lighting  the  author  gave  the  followiug  taUe  of  the  variations 
in  canDe-power  and  oonsmniplion  of  standard  3*i-watt  lamps 
4k  to  changes  in  voltage. 

Percent  of  Fcfccnt  ot  ConsumpiieaiB 

■orma]  Yoii^c  oanMlfrpu  watiB»grcmiMc 
90                             M  4<«* 
tj                                t4,.  ».»• 

tw  tM  111 

1*1  i«S  a.M 

The  extent  to  which  the  useful  life  (i.  e.,  s  life  lasting  until 
the  candle^wtr  has  fallen  by  so  per  cent)  of  a  3.1-watt  lamp 
'b  shortened  by  vverrannbit  ^  ^wn  bf  die  followlfv  figures: 

Percent  eC  .  „  ^ 

•naal  vvttM^  Ufe  tadpr. 

tm   (•••a 

in   .<•• 

143   .<8l 

103.   .66a 

•04  4S» 

««  •  -  J74 

i«S  3te 


A  lamp  of  fairly  high  efikiency  will  give  the  best  results,  but 
it  most  be  run  on  a  constant  voltage  He  reoommends  free  lamp 

renewals,  or  failing  that,  the  supply  of  lamps  by  the  station  at 
less  than  cost.  Also  he  would  have  station  engineers  make  freer 
use  of  portable  voltmeters  over  their  i.etworks.  In  the  hght  of 
the  information  thus  obtained  tin-  voltage  of  the  actual  supply 
to  cuslmners  ought  to  be  arrangcci  to  suit  the  lamps  or  the  lamps 
to  suit  the  voltage.— I.ond.  Etec.  Timtt,  February  15. 

Utreury  Vapor  Lamps.— An  article  discussing  several  new 
arrangements  for  starting  a  mercury  vapor  lamp.  The  devices 


nc.  I.— unnntv  VAiot  tnu*. 

<lescribcd  arc  taken  from  patcnt-s  granted  to  Recklinghausen,  to 
the  Cooper  liewilt  Company,  and  to  the  Allgcm  Elec,  Gcs.,  in 
Bcrhii,  1  lie  arr;ir,f4i-meii-  <:i  the  latter  com(i;ir.>  is  shown  in 
Kig.  1.  The  tube,  I,  IS  rilied  at  the  bottom  with  mercury,  3,  form- 
ing one  electrode.  In  the  upper  part  of  the  tube  the  other  elec- 
trodcb  5,  is  provided,  whkh  is  an  iron  cylinder  sad  is  suspended 
by  the  spring,  6,  which  is  in  electrical  connection  with  the  magnet 
winding,  11,  surrounding  the  upper  part  oi  the  tube.  From  the 
electrode,  5,  a  rod.  8.  of  carbon  is  suspended  passing  through 
the  guides,  9  and  10.  and  dipping  into  die  mercury,  3.  When 
current  is  started  the  elcciromsgnet  windings  11.  attracts  the  irtm 
cylinder,  s,  and  the  lower  end  of  the  carbon  rod,  8,  leaves  the 
mercury,  whereupon  an  arc  is  ?t..ritf5  between  the  terminal  of 
the  carbon  and  the  mercury.  On  iiccuunt  of  the  very  high  vacuum 
within  the  tube,  this  arc  does  not  remain  stationary,  but  extends 
along  the  rod,  8^  upwards  until  it  reaches  the  electrode^  5.  The 
corrcat  wbidi  dien  passes  through  the  lanqi  is>conducled  largely, 
if  not  wholly,  by  the  mercury  vapor  in  the  tube,  so  that  the  cur- 
rent passes  through  the  rod.  8.  practically  only  at  starting.— Z(»»/. 
/.  BeUuckl,  February  10. 

Tram  Ltghling. — L'Hoest.— An  illustrated  description  of  the 
L'Hoest-Pi^er  syMem  of  cilectric  train  lighdng>-I«  Rhm*  Bke^ 
F^uaty  I  j. 

Power. 

Driving  RoUinfT.  MtiLr-  Ortmann.  Wild.  WEtDENEriER. — A  di5- 
cussion  of  the  relative  advantages  of  the  steam  engine  for  driving 
rolling  tdlb  and  of  deetric  driving.  Ortmann  and  Wild  oon- 
clude  that  only  in  the  case  of  small  mills  is  there  any  assurance 
of  profit  m  deetric  driving,  if  a  sttitable  power  house  is  availably 
but  that  for  larger  anils  die  dufgts  for  interests  sic,  will  est  09 
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anylliiiig  in  other  directions-    \\  t  nlt  iitdti  k'vc-  d>ni|)ara- 

livf  o»^t-i  of  driving  rcMTMnn  niil^v  tloclrically  and  b\  nuaiis 
of  stram  engines,. both  with  ami  uiihom  the  use  of  exhaust  iu»- 
bines.  Hii  resttJis  are  much  in  favor  of  dwtrk  driving.— From 
StakI  u»d  Eisem;  in  Iron  Age,  March  fi. 

ProleeHcit  of  EUeirie  Motors  i*  .l/iNr^.'-BKYLiNC.— The  first 
parts  of  a  fall  aceotmt  of  the  experimental  tests  made  in  a  Ger- 
man mine  on  the  methods  of  preventing  explosions  in  mines  due 
to  sparking  of  electric  motors  and  apparatus.— C/ar^Aaii^,  Jan- 
uary ti.  I.)  and  foilowing.  The  artick  on  the  same  sahject  by 
Goetxr  is  i-oniinucd  in  Etck.  Ztii..  February  32. 

<7«jt  rvnincs  Sarcent— A  fully  illnstraited  account  of  the  de- 
yc'-pimnt  '■■it\i'-  fnpL::i-  :ii  rvci-u  years.  "Th*  experi- 
tiitnlol  >\:iii<:  h..>  [Lii-cii,  iiiur:5,.l  C'  luI'n^tiiMi  niuincs  have  COHK 
-l;iy  Sifaiii  lurbino>,  ri-ciprix-atiin;  >ti',iiM  riiijiric^  anil  water 
whecU  huM-  their  place,  but  the  iiUcrnal  con>bustion  engine  is 
desiitu.l  u,  Ue  prime-mover  of  the  future."— /ow.  West.  See. 
Eng.,  February. 

TfeMdM. 

Single-Plusi-  Traction  ExforimtMU  M  SvmMA  RuUnadt.'-Mi 
accoiini  of  the  pn.>gramme  of  the  tests  which  are  being  made  on 
the  Swedish  State  Railways  with  singlc-ph (sc  traition.  Different 
Icinds  of  trolley  wire  su-ptnsion  arc  used  on  dilTirent  parts  of 
the  line  so  as  to  lest  llu  u  roialiM.  merits  The  test*  will  be  made 
with  two  locimioiives  ami  two  motor  car^  One  locomotive  wa* 
supplied  by  the  WestinRlKiii^c  Company,  It  has  two  axles,  each 
axle  being  driven  by  a  150-hp.  singlc-pba»e.  scries  motor.  The 
locomotive  carries  a  transformer  which  reduces  the  voltage  sup- 
plied from  the  trolly  line.  The  arrangement  is  so  made  that 
voltages  of  3^  or  6poo  or  or  is>c>oo  or  18,000  may  be 

talcen  from  the  line  The  total  weight  of  the  locomotive  is  as 
tons  and  its  dhnensions  are  rdativdy  smalL  The  second  iooo- 
molive  was  supplied  by  the  Siemcns-Schndcert  Compaiqr  and 
aUo  carries  a  transfomier  for  taking  current  from  the  trolley 
wire  :il  v  dt.iKi  -  f  f  i""'  "  '<'■'•"  or  15.OOO  or  20.0(X),  the  sec- 
ondary current  bt;r-.g  siiiil'ln- '1  I'j  '"e  motors  at  a  voltage  of  from 
in  to  :?oo.  The  Ini  iitri...:i\i  has  tlirce  ;ix]es,  each  axle  being 
driven  hy  a  too-hp,  single-phase  series  nviior  The  total  weight 
of  the  locomotive  is  35  tons.  The  t«o  im  lor  cars  were  supplied 
by  the  Allg.  Elck.  Cles  I'ach  carries  two  ij!o-hp,  single-phase 
Winter-Eidiberg  mot  .r.  I  he  stator  of  the  motors  takes  cur- 
rent directly  from  the  trolley  wire  at  6.000  volts.  There  is  no 
transionuer  ioaertcd  bttsreea  trolley  wire  and  motors.  On  the 
other  hand,  the  duBensioiu  of  these  high-tension  motors  are 
laiser  and  th^  are  heavier  and  more  expensive:  farther  tlwre 
Is  the  other  disadvantage  that  ttey  can  be  used  only  at  the  one 
voltage  of  6,00a  A  complete  list  «rf  the  different  problems  wWdi 
arc  to  he  solved  by  the  test  is  givem— Bfe*.  Ang.,  Febmaiy  15 
ami  18 

/,,'i;<i..ii  .'iiii'Tv'i;;,  .All  illiis!r:iled  de-i'riptinii  of  the  Bnker  Street 
&  Waterloo  Railway,  which  is  one  oi  the  new  ml"  railways  in 
Loodon;  the  total  length  when  complete  will  be  ;ili"iit  5'  4  miles, 
wtdl  t»  stations.  Down  grades  are  provided  on  leaving  the  sta- 
tions to  hdp  acceleration,  and  corrcspfmding  up  grades  to  assist 
braking.  A  cross-section  of  the  track  is  shown  in  Fig.  2.  The 


m.  2.— caoss-secnoit  op  mcc 

nri;.itiv<'  coiiilcicior  r.-)il  is  pUiied  in  the  vul'i  Ik  tvv.c:i  the  two 
running  rails  while  the  positive  conductor  rail  is  i..jcc>!  siileuavs 
of  one  rail.  For  the  conductor  rails  a  spiciii!  quality  of  tii.i:'. 
gmieSC  steel  i»  rmploycil.  of  which  the  resi-tance  is  about  6.4 
tfmeS  that  of  pure  coppi  r  T\u--v  rails  weigh  only  85  lb.  per 
yard,  as  against  the  lOO-lb.  conductor  rail  employed  on  tlir  I^n- 
don  District  Railway.  The  msolators  for  supporting  the  con- 
dnetors  are  alw  entirely  different  from  diose  hitherto  employed. 
The  positive  rail  ouuide  the  track  has  a  clearance  of  only  2'A  in. 


from  the  ri.iij>;n  oi  the  segnicnls  of  the  tube,  so  that  a  sp^cial- 
>liapcd  insulator  is  r<-i|iii-<  (l  lor  the  outer  conihicMr  All  the  in- 
sulators arc  01  vitrified  earthenware.  Malleable- iron  c!ip>  are 
used  to  hold  them  down  and  felt  pad*  %  in.  thick  .'ire  provided. 
The  power  for  working  the  line  is  supplied  through  three  sub- 
stations from  the  undergiwwrf  dcctiic  railway  company's  power 
bouse.  Three-phase  cunenta  arc  there  geneiMed  at  tt^ooo  voHs 
and  are  converted  to  about  doo  vohs  direct  current  in  the  tab' 
statkms.  Careful  attention  is  paid  to  good  vcntilatfam  and  die 
system  differs  entirely  from  that  used  in  the  older  tube  railways 
in  London.  Instead  of  the  air  being  drawn  ottt  from  one  end  by 
a  huge  single  fan  once  a  day,  as  is  done  at  Shepherd'^  Bush, 
fans  arc  provided  at  ever*  st.ilion  and  work  cnmiini  i.tsly  all 
day  long.  Ry  this  means  a  culuiiui  air  in  ea:h  ^■..r.:  11  being 
continually  renewed,  and  as  by  the  nu.'. cr.iiii!  ni  tli-j  tr.iins  these 
columns  of  fresh  air  arc  being  cunstanily  forced  into  the  tunnels 
and  rcplari  il  liy  ci  lutniis  of  air  requiring  renewal  from  the  tun- 
nels, practically  the  whole  of  the  underground  air  i*  fre<)uently 
renewed.  Kach  f.m  i^^^  been  designed  toexhau«>t  1,000,000  cu.  ft. 
of  air  per  hour,  which  is  sufficient  to  renew  all  the  air  in  the 
average  length  between  the  stations  in  both  tunnels  every  30 
mbiutes.  As  the  path  of  suctiaa  is  relatively  short  and  the  crosa- 
scction  of  the  duct  varies  between  la  and  16  sq.  ft,  no  great 
pressure  and  vekteity  weie  reiptired,  so  the  dBctenqr  is  relatively 
high.  One  raiHion  enUc  feet  of  air  per  hour  requires  8.1  hp. 
The  Westinghouse  electropneuinalic  system  i>f  automatic  signal- 
ing is  used.  There  are  three  or  four  elevators  at  each  station. 
The  control  of  the  trams  is  h\  the  standard  Sprague-Thomson- 
HonMon  multiple  unit  iystciii — i^md  Fil-c    l  cbni;ir>  iri  and  23. 

Ol'frhead  Equipnu  >:t  —  l wt  f  py  anu  1  u  :,,i,  —  |  he  ciinclusion 
of  their  paper  read  before  the  Rirmingham  section  of  the  British 
Inst.  Elec.  Eng.,  on  the  construction  and  maintenance  of  over- 
head equipment  The  authors  discussed  the  construction  of  the 
trolley  wire  and  trolley  wire  ears  and  the  causes  of  the  wear  of 
the  trolley  wire.  The  d^edaiion  due  to  rolling  friction  is  al- 
mott  iit^igiiik;  Slldiiv  Mctkm  mty  be  rednoed  to  tha  hw 
negl^ible  quad^  by  attentiaa  to  alS^uneot  and  Iqr  the  universal 
use  of  iwivd  trolley  heads  of  the  freest  type.  -  Arcing  is  the  most 
serious  trouble  of  all,  and  must  be  discounted  by  the  use  of  modi- 
fied trolley  wire  section  and  a  complementary  trolley  w  heel.  The 
cfTect  of  an  impure  atmosphere  requires  further  i  hi,  I  I.iij.jr.  The 
method  of  susperisioii  does  not  affect  the  weai.  ■.vln'--  the  etTects 
of  height  of  wire  and  pressure  of  trolicy  whul  t'.i|i:iTe  careful 
examination  A  large  number  of  tables  give  the  rc-tilt;  -if  the 
actual  experience  of  the  authors. — I.ond.  Hfrc,  February  21 

.\'ew  Haven. — .\n  illustrated  description  of  the  Grant  Avenue 
Station  of  the  Consolidated  Railway  Company  at  Kew  Haven, 
Conn.  Although. the  equqMnent  of  this  statkm  is  made  up  of 
different  types  of  machinery  {nstaOed  over  a  period  of  nearly  n 
years,  it  possesses  special  interest  on  aocouni  of  the  hnr  power 
costs  secured.  The  total  cost  per  kw-honr  is  given  in  fSvt  tlx 
months  from  July  to  December,  19OS,  as  .75,  .76,  .60.  .Cg,  .$5 
and   58  cent,  respectively. — St.  IPy  four.,  March  3. 

FJi'ilrir  Traction  — Koestiji — .\n  illustrated  review  of  a  quar- 
ter century  of  electric  railway  engineering,  discussing  the  im- 
portant steps  leading  up  lo  heavy  altematint-current  service.— 
Eng'iug  Mag..  March. 

Electric  AHlotnobile — U.MiY.— .\n  illustrate<l  description  of  the 
Vedrine  electric  automobile  which  carries  a  storage  battery  as  the 
only  source  of  power.  The  system  of  wiring,  tite  controller,  the 
methods  of  braldng.  etc..  are  drs.-rili  'l  — /.'/HrfwfnV  Elec,,  Jan- 

|gilillntlii«i  Syatems  and  Appllaacoo. 

German  Central  Station  StatitHes.—TiK  voluminous  statistics 

of  the  central  stations  in  Cermany.  In  addition  to  an  editorial 
review,  it  comprises  almost  j,'?  full  pages.  The  statistics  refer  to 
the  ^i,>.t!i  iis  m  operation  on  April  1,  i'>o5.  On  thru  date  there 
were  working  1,175  plants  .nol  540  plan's  wen-  in  cmrse  of  con- 
struction. There  are  also  s->me  80  plants  from  whiili  11  1  data 
could  he  obtaine<l.  Of  the  540  )i'.nnls  in  course  01  n.iisirnction 
on  .April  t,  1005.  about  one-third  arc  now  in  operation,  so  that 
the  total  number  of  working  central  stations  in  Germany  is  now 
ahnost  1,900.   Only  stations  which  supply  dties  with  light  or 
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power  arc  inclucicd,  whUc  private  isolated  plants  arc  purposely 
ooiittcii.  The  statistical  tables  contain  tor  the  iir:>t  time  data  on 
the  ntes  of  dMrging,  and  these  data  are  pretty  full.  It  appears 
tlutt  the  dal  mte  with  discounts  i»  used  in  ■  «a«jority  of  easee. 
As  a  typkal  example  Ae  central  station  of  Aix  la  Chapellc  may 
be  mentioned  which  charges  lor  energy  for  lamps  13.  "5  cents 
per  kw-hour  for  the  first  hour*  and  6— '5  cents  for  every 
further  kw-hi^ur.  For  eneriKy  for  motors  the  following  rates  are 
nsed :  During  the  day  for  the  first  5,1000  kw-hourt  3.75  oeots  is 
diarged  per  kw-hour.  3  cents  for  the  next  5,000  kw-hours,  a.s 
.eiit?  for  the  iieM  10.000,  i  cents  fur  the  next  ao.ooo  and  1.5 
cent  for  every  kw-hour  above  that.  Tor  the  evening  hours  the 
following  motor  rale*  arc  charged:  If  up  to  10,000  kw-hours  are 
used  daily  7.5  cents  are  charged  per  kw-hour;  6.35  cents  be- 
tween louooo  and  ao^ooo,  $  cents  between  »«,oao  and  40)000,  4 
cents  between  40.000  and  8<i,>h>o,  3.5  cents  bctuom  8o,o<k>  and 
iso,o<po,  j>  cents  betuecn  t50,ooo  and  joo.ooo,  and  j  cents  for 
tvery  k»  tioi:r  a'jovc  that.  In  addition  to  this  rate  of  charging, 
which  IS  tiH>st  generally  u»cd  in  (jermany,  the  double  tariff  and 
the  maxtmom  demand  tariff  are  used  in  a  large  number  of  works, 
while  quite  »  number  of  plants— and  not  jonly  amall  onea-^pply 
tneigy  on  a  general  flat  rate.  In  190$  there  were  53  central  sta- 
(jnns  with  a  rapacity  of  more  than  jjooo  k  .  .  li  .  :r  i;.;L;regaie 
f.ipacily  beuiii  jjogsoj  kw.  These  53  plants  arc  l  >c.>ir,i  in  40 
cities.  The  tii-e  targesl  are  the  Berlin  Electricity  WorKs  1  tln  cc- 
fbase  and  direct  current,  with  accumulators).  9li$l7i  kw;  Bcrlin- 
Moahit  (three-phase  and  direct  current,  with  accumolatort). 
30,078  kw  ;  I! -rhn-Oberspree  (three-phase  and  direct  current, 
with  accumulators),  27,570  kw ;  Hamburg  (direct  current,  with 
.irciimulators),  27.131  kw,  and  Rheinfelden,  which  is  the  largest 
German  hydro-electric  station  (three-phase  and  direct  current, 
with  aoaimulaton),  14491  kw.  The  deirelopnent  of  German 
c«i.iral  stations  during  the  test  10  years  is  shown  in  the  fiollowiitg 
table : 

»fplaiHs.    ineindcMcat  iHipt.     arc  lamp*.  h.p 

iltl  Ma  <M.9M  )5-39$  10.154 

~  its  t,«lS.7BS  'iMJ*  Ji,$i>« 

}J$  T.4J».6oi  J«.5Bo  li"!'? 

iit  i,6ii.S93  jo.o7«  ioS.sn 

Tt*  3.403.204  64.178  >4I.4'4 

870  4.J1XS.JOJ  84.891  IQt.uio 

•.trs  l^l,7lt  Ml.*f*  SIMM 

Of  the  i.t~s  stations  in  operation  '  n  A[)ril  i,  1905.  there  were 
u&ing  direct  current  with  acciiinulatui^         a  total  capacity 
of  3i%l48  kw.   The  direct -ctirreiit  system  without  accumulators 
ms  used  by  44  planu;  their  total  capacity  was  a,sl6o  kw.  Single* 
nhase  and  two-phase  altemaling'Current  systems  were  used  in  43 
Jiations  •  f  ti  i;! '.licr  vj.ir^         three-phase  current  in  75  stationi 
ji  togeiiicr  8<>,jtXj  kw  ;  liic  monocyclic  systems  in  two  stations 
*iih  t,i82  kw  ;  the  combined  three-phase  and  direct-current  sys- 
tem was  used  in  66  sutioos  of  170,536  kw,  while  the  combined 
ungle-phase  or  two-phase  altemating-cttrrent  and  direet-current 
system  was  used  in  16  stations  of  together  9,650  fcw.   The  total 
eapacity  of  the  1.175  stations  was  6^5,870  kw;  these  plants  were 
I'lcattd  in  1,133  different  localities.    More  than  oiie-h.ili,  namely. 
6jo  Stations,  use  steam  and  their  capacity  (411,716  kw>  is  four- 
fiflks  of  the  total  capacity  of  .ill  central  stations  if  aocttmulatdrs 
see  not  iaehided  in  the  capacity  figure.    There  are  125  water 
power  slallons  with  a  total  capacity  of  15,582  kw.  Gas  power  is 
iiinl  in  124  -t  ill  i!i    wiili  n.iJO  kw.    Roth  water  and  steam  power 
■s  ii^ed  in  2ro  ^tatiouN  oi  bi.Og^  kw  ;  both  wafer  and  Ra^  power 
in  18  stations  of  t.572  kw  ;  both  steam  and  gas  in  20  stations  of 
3,167  kw.  The  number  of  incandescent  lamps  ooniMCted  on  April 
i>  1905,  and  reduced  to  50-watt  lamps  was  61.301,718;  the  number 
'li  lo-arap.  arc  lamps  was  i3\,Qtj,  the  cajMcity  of  all  electromotors 
^ts  310428  hp.    The  total  connections  reduced  to  50-watt  in- 
candescent lamps  represented  13.108.542  incandescent  lamps,  or 
6^5427  kw.  The  ninnber  of  electricity  meters  in  use  was  269^722. 
The  maabtr  of  central  stations  opened  to  the  end  of  t888  was  15 ; 
■btrt  were  opened  7  in  '8q,  8  in  'po,  13  in  '01.  22  in  '02.  31  in  '93. 
36  in  '<)4,  63  in  '95.  74  in  '96,  106  in  '97.  152  in  '98,  142  in  '99,  144 
'n  i9tifi.  It  in  bi,  84  in  'oo,  82  m  '03,  6a  In  *04p  «nd  40  iti  '05.— 
Zeii..  February  15. 


/furii Wauneji.— .An  account  of  the  system  of  electric 
supply  iu  Zurich.  There  is  an  absolute  separation  for  the  power 
employed  for  lamps  from  that  employed  for  molora.  The  old 
single-phase  network  is  reserved  entirely  for  the  lamp  aervieer 

while  the  three-phase  currents  used  for  motors  come  from  the 

Benznau  station  and  arc  transmitted  at  25,000  volts  to  trans- 
former sub-stations  at  Guggach  and  Albishof,  where  the  voltage 
is  reduced  to  6j0oa  From  these  sub-stations  the  current  is  led 
by  means  of  cables  to  three  sub-stations  within  the  city,  wberf 
the  voltage  Is  reduced  to  500  for  supplying  current  to  the  city 
network.  In  case  01  an  accident  at  the  It-jii  1.1.1  station,  the 
aub-statioiis  can  be  supplied  from  the  city  plant,  ivhere  a  turbo- 
generator set  of  1,500  kw  has  been  installed  for  this  purpose, 
giving  three-phase  currents  at  »fi(»  volts,  which  can  be  trans- 
formed up  to  6i^ooo  vdts  and  transmitted  to  the  sub-statioBS  at 
Guggach  and  Albishof.  Two  of  the  three  sub-stations  installed 
in  the  city  are  provided  each  with  three  converters  of  (lOO  and 
<ioo  kw  for  traction  purposes  and  with  batteries  having  a  capacity 
if  1,000  amp.-hours. — From  Schwev:.  Elek.  /•.-it.  :  in  L'iitdustne 
Uttc.,  January  25. 

Brituh  Central  SMuut.—An  analysis  of  last  year's  account  of 
the  Glaring  Cross,  West  End  &  City  Electricity  Supply  Company. 
I  hc  •  iii;>any  has  two  station-  wi.K'i  ^.ijiply  each  other  to  some 
e.Ktent  in  bulk  at  times  of  hi^li  load  on  one  station.  The  total 
kw-honn  sold  to  consumers  were  nearly  igJSIBOflOO^  The  total 
works  coat  per  kw-hour  sold  to  customers  was  a.aa  «ents;  the 
total  costs,  excluding  capital  charge^;,  3.18  cents.— I>wd.  Blee.. 
Febmary  93, 

eiectrofliiyaica  and  iVIagnetlam. 

Ceiwf  Rays.— J.  J.  TnousoN.— An  account  of  an  investigation 

of  the  properties  of  c.mal  r.i>  -  obtained  by  if.eaiis  of  a  perforated 
cathode;  the  rays  arc  iillywi,-'.!  to  ii:iinii[»c  upon  a  Lliiiiged  metal 
plate  mounted  in  an  auxiliary  tube  at  an  angle  to  the  path  of  the 
rays.  When  the  canal  rays  strike  against  a  soUd  they  cause  it 
to  emh  cathode  rays  movhig  with  small  velocities.  This  can 
easily  be  shown  by  charging  the  metal  plate  against  which  the 
canal  rays  impinge  negatively  to  a  potential  of,  say,  80  volts, 
tl;.  n  imm  tin-  par',  of  the  plate  Struck  by  tin  (-anal  rays  a  pencil 
of  feebiy-luininous  rays  can  be  seen.  These  rays  are  easily  de- 
flected by  a  magnet  in^lhe  direction  indicatiBg  a  negadve  change. 
The  canal  rays  ionise  the  gas  thiQr  traverse,  and  tfaie  presence  of 
electrons  is  proved  by  the  dellcetHm  of  a  portion  of  the  beam 
lowarits  the  plate  when  charged  positively.  When  the  cinal  rays, 
consisting  as  they  do  of  positive  ions,  lose  a  certain  p{.,ruun  of 
their  velocity,  they  combine  with  electrons  to  form  uncharged 
molecules  or  atoms.  This  critical  vetocity  is  about  the  order  of 
to  cm.  per  second,  hut  is  higher  in  the  alpha  rays  of  radium.  The 
ca-i:il  .!ivii".-i',ra(e  .i  iiK't.-n  pl.i'c  against  which  they  strike, 

10-  atiir  ,1  loiiK-coiiimucd  bumbardtiient  of  the  metal  plate  the 
walls  of  the  tube  in  the  neighborhood  of  tlie  pl.vr  are  found  to 
'  be  covered  with  a  deposit  of  the  metal.  When  the  canal  ra>s 
impiBge  on  a  salt  of  sodium,  the  salt  gives  out  yellow  light,  in 
which  the  D  line  is  very  bright.  It  is  remarkable  that  this  line 
is  not  given  out  when  canal  rays  impinge  on  the  metal  sodium 
Itself,  A  rtiirri.r  nf  sodium  with  .specks  of  oxide  on  it  presents 
a  beautiful  appearance  when  struck  by  these  rays.  The  spots  of 
oxide  shine  out  brightly  with  a  greenish-yellow  light,  while  the 
snrface  of  the  metal  itself  seems  quite  dull  if  no  external  light 
falls  upon  it.— Lond.  BUc,  February  16;  from  Preeeedhigs  Cam- 
hridgf  Phil.  Soc,  January  U.  I'x/! 

Faraday  and  Kerr  Rffecljt  in  Ihg  Infra-Red  Spntrum  —luctR- 
f-oix. — An  account  of  a  study  of  electromagnetic  rotary  disper- 
sion, particularly  in  the  mfra-rcd  spectrum.  The  chief  resulu 
are  snramed  up  as  follows:  The  dectromagnetie  roUtory  dis- 
persion of  carbpon  lii'tilphide  ha-^  been  measured  by  infra-red 
methods  over  a  range  of  spectrum  extending  from  the  sodium 
lines  to  ^  —  4.3^,  and  found  to  be  correctly  r  jit-.-  i  nted  by  a 
formula  which  takes  accotmt  of  the  absorption  band  beyond  8|i, 
showing  that  an  bifra-red  absorption  band  may  effect  the  rotary 
dispersion,  mncli  as  it  does  ordinary  dispersion.  Over  a  consid- 
erable range  of  spectrnm.  The  magnetic  metals  and  magnetite 
show,  after  wave  length  I  m  in  the  infra-red,  a  decrease  of  the 
Kerr  rotation  with  increase  of  wave  length.   The  complete  ro- 
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titorj(  dU(>trsion  curves,  lujde  liy  :,upiilrinciiliiig  thf  results  for 
the  infra-ifd  by  existing  obscrv Jiious  iot  ihr  visible  >p<.'inrinii, 
thow  a  marked  resemblance  to  a  typical  dispersion  curve  in  the 
region  of  an  absoiplion  band,  indicating  the  existence  in  oieials 
of  something  analogous  to  a  region  of  resonance  abtorption,  ex- 
tending over  the  visible  speclrmn.  1'hc  particular  OUes  of  nickel 
and  nacnetite  are  aaUUt,  for  the  roiaikm  appem  to  mniib  iot 
a  parttcalar  wave  length  in  each  caiCi  and  tben  dMnge  m  sigB. 
Tlie  Kerr  nla^  lor  Hie  macMlic  alloy.  Hcoflei^  inelal,  if  it 
cdM  at  aH,  ii  1<«  than  one-tcntii  «{  diat  for  inn  or  iteel. 
•tthon^  die  magnetic  properties  of  the  OKtal  are  quite  oon- 
parable.— PMf.  Mag.,  January. 

GravUationa!  tn,-rt:y. — Okuifu  The  rail!.it-.i>n  resulting  irtiin 
iht  acccleratioii  oj  electrons  ll^l[llie^  a  iU'Kr.i<J;tti<3n  ot  eiicTviy, 
and  the  author  puts  the  qucstioji  as  to  m1u-iIu-i  .1  i(irri-s|ii/ii'lrig 
dcgradatifm  of  rf.frgy  t;in  be  traced  in  connection  witji  the  gni- 
eratioii  01  ccsti uction  01  gr;ivitationa^  energy.  If  it  cannot,  then 
gravitationai  energy  is  tJw  ualy  form  of  entirely  reversible  energy 
bithcTto  known,  lie  has  endeavored  to  approach  (his  question 
experimentally  along  several  different  lines  of  mvcitigalion.  One 
«f  them  consists  in  determinlnf  the  gravitational  conttant  in 
la«uida,  lehere  it  shouM  be  the  eaaie  aa  in  air  in  acoordanee  with 

consunt  in  water  under  fimcaUe  wdition^  but  eouM  not  ohtain 
any  decided  indication  of  an  elfect  of  the  medium.  He  alto 

endeavored  to  detect  some  effect  of  the  abrupt  acceleration  by 
iree  fall  of  the  attracting  body,  arguing  ttiat  by  Leiix's  law  the 
energy  liberated  would  produce  i  motion  in  the  attracted  ohject 
lending  to  oppose  the  relative  motion.  He  looked  for  an  impulse 
of  the  atiraeted  ohirtt  ui  tlic  direrliun  :  tli<-  fill,  but  failed  to 
find  iL  in  aafjthcf  expcriroeiit  lie  formed  in  .1  bath  of  olive  oil, 
several  drops  of  a  mixture  of  alcohol  and  water  of  the  same 
specific  gravity  as  the  oil,  and  found  that  they  were  apparently 
attiaeted  toward  each  other,  althoogh  neither  ca|nllarity  nor 
onlinary  gravitational  attractioo  conld  be  allaged  u  the  cause 
of  the  attraction.— Lond.  Eltc.,  PAraaiy  Si-fvoin  /our.  4t  Pkg- 
MtKe,  Jaamty.  19061 

DeUmMig  DkUelne  Ctiulmltj—VMuar.-'A  deaeilption  of  a 
■wdifcd  lonn  of  iqvaratus  for  the  delwwiinatioii  of  the  ddeelric 
eORStantt  of  MOHiondacting  liquids.  The  method  eonsnti  essen- 
tially in  producing  a  balance  between  two  cap.icitles  and  two  ca- 
pacily-frec  Tesistancei.  Both  resistances  are  lept  cor.stant  and 
one  capacitv  i-  vaiiert  fdncomilaiilly  with  the  iillier,  the  ca|iacitie« 
being  nieav.;rtd  in  tcrnu  oi  a  length  according  lo  the  principle 
that  Ci  ting  ;;aiihiii  •-he  ca|iacity  of  a  condenser  varies  inver.sely 
with  the  distance  between  the  metallic  plates  provided  that  such 
dietancc  is  small  relatively  to  the  area  of  the  plates  The  results 
obtained  with  the  method  are  satisfactory.— fMf.  Mag.,  January. 

Units,  MeaouretnontJ  and  inatruneats. 

ryArjvn;xt!  Ca^:\:><c'nc:fr  WtNMtii  An  .ih-lr.ut  of  an  Am. 
Phy*.  Soc.  paper  in  whtch  the  authur  describes  the  u!>e  of  the 
D* Arson val  galvanometer  with  a  particular  adjustment  for  b.i>- 
liltic  work  which  has  some  important  advantages.  The  coil  is 
attipyed  of  its  dampers,  so  that  its  motion  is  but  little  damipcd 
when  On  open  circuit  The  rdatioa  between  the  coil  comitaut, 
Hie  ampension  eonelantv  the  ttfenglh  of  the  fidd*  the  ueouent  of 
iaeitia  of  ihc  cofl  and  the  reaietanec  of  Ibe  fiofl  ia  ao  adfuiled 
tiiat  the  edl  comes  to  the  aero  pooitwn  n  least  tine  without 
Bwinging  pa<i  it  It  is  afaw  dcsifable  (o  have  the  period  of  the 
coil  at  lari;e  :fi  15  or  30  seconds.  To  nudce  the  period  as  large 
as  thi-  often  requires  the  use  of  .1  5mall  suspension  or  an  incn-.ne 
in  the  moment  of  inertia  oi  the  coil  Unless  the  coil  has  a  very 
large  inoiii'-rt  ot  inertia  ni  projRirlion  to  the  copper  in  it  or 
swings  in  a  very  weak  field  the  nrljn^tment  may  be  compieled  by 
putting  the  proper  resistance  in  series  with  the  coil.  This  re- 
sistance may  be  determined  by  using  different  vafues  and  observ. 
ing  the  swing  oi  the  coil  past  the  zero  when  released  from  a 
certain  deflcclirm.  If  resistances  are  plotted  as  ordinates  and 
the  swings  past  the  zero  as  abscissa,  the  point  where  tlw  curve 
awels  the  */*  axis  gives  the  iciistaiwe.  With  this  adjottawM 
the  ballislic  oonsiaac  is  t  (base  of  Naperian  hig.)  tbnes  as  large 
with  the  coil  ON  dosed  drcdt  as  when  on  open  cimtit.  The  con- 
sunt Bay  he  dsMfrined  hjr  the  aottaoit  mmUbad,  s  uaadenstf 


aiid  standard  cell,  the  gaU-aiiometcr  may  be  used  either  on 
closed  or  open  circuit  work  with  the  same  constant  except  the 
factor  e.  When  used  on  condenser  work  the  coil  may  be  quickly 
brought  to  the  zero  by  closing  the  coil  circuit.  When  used  on 
closed  circtiit  work,  such  as  iron  testing  and  inductiaa  exiieri- 
tncntsi  the  eoil  rctURU  10  the  aero  poaillon  without  atttntlon 
about  as  fast  ai  readkgs  can  he  takca  sad  reeocded/^Pilijtt.  Jler, 
IfardL 

LoealiaalioN  of  Faunt.—HotHU^BMrrKtj—.K  mathematiesil  ar- 
tide^  illifltrated  by  diagrams, '  on  localization  of  fault*  by  the 
WheatltOOe  bridge  arrangement- — Elek.  Neu.  Ans.,  Fdwusiy  IS- 

Telsgraffliy»  Toisflionjr  and  Signals. 

H^tve  Ltngtk  i»  IVirtUu  r«fasn^.— RotWBi— The  foUowiog 
factors  dctermioe  the  choice  of  die  wave  length:  tcnniaal  «ob- 
ditioas,  interference  from  natural  dcetrical  discharges,  inter- 
ference from  other  stations,  distance  to  be  worked,  ir.J  the  rainre 
of  the  surface  to  be  worked  over.  The  chief  limiting  termir;a! 
condition  IS  the  iiiip.jsir'ii'.ity  in  C'.ii.iin  rir<.'-.;r:i- tanceiA  i>i  con- 
structing a  ra.-liator  I'.hicli  is  properly  eftcseut  The  most  iecious 
trouble  tli  it  pra  'ical  wireless  telegraphy  has  had  to  contend  with 
up  to  the  present  time  is  natural  electrical  discharge.  It  is  nearly 
always  possible  in  practice  to  work  e\-en  with  faint  signals  with 
wave  lengths  under  500  ft.  in  length,  the  only  exception  being 
when  a  heavy  thunderstorm  is  in  proximity  to  either  of  the  work' 
ing  siatians,  but  the  tiac  oi  these  short  waves  is  limited  10  about 
too  milca  sea  laage.  Wave  lengths  of  dw  order  of  tiOOO  ft  are 
more  serioutly  interfered  with,  and  when  warn  of  jj^MO  ft  are 
used  dectrical  disdutges  ean  he  heard  iwaedeally  at  all  times, 
and  in  the  sonuaer  time  would  interfere  seriously  with  the  re- 
ception of  all  hut  the  very  strongest  of  signals.— I>ond.  Ettf., 
February  16. 

E.M  F'S  in  li'ireless  .'vrc.  i;  i-r.v  —  1  issoT- — U  licn  .1  rcccu  111,4 
antenna  is  earthei!  iik:  cnjh  L-ed  to  waves  from  a  tuned  sender, 
there  is  a  statiwnin  wave  m  the  receiving  antenna,  exhibiting  a 
node  of  curimt  Iniensit;,  at  tlie  smnmil  afd  a  ver.tral  segment 
at  the  base.  The  (lotentiat,  on  the  other  hand,  has  a  ventra!  ^fg- 
mcnt  at  the  summit  and  a  node  at  the  base.  If  1  is  t:ie  length 
of  the  antenna,  r  its  radtu^  K  the  effective  potential  and  t  (he 
effective  current,  as  indicated  tgr  a  birfoineter  or  other  dtenaal 

ai 

instnnnent,  the  satiation  holds  y  =»L  —  L  Tissot  sueceeded 

r 

hi  measnriflg  the  effective  e.ntf>  at  the  summit  by  a  Arect  idio* 
static  eleclnMneter  method.  It  was  4.6  volts,  the  stations  being 
I  km.  apart,  the  receiving  antenna  70  meters  long  and  the  spark 
length  5  ctn.  The  theoretical  vilue  -was  4.4  volt?  The  author 
also  measured  the  elTctlive  vnlia^jf  In  a  "jisger,"  or  secon<l?iry 
coil  influenced  by  the  indiK-ion  of  li  <  re nv-ng  anter.na,  md 
frtnnd  it  to  be  of  the  same  order  oi  maK'iitudc  as  in  the  antenna 
itself.  \  iz. :  from  4  to  5  volts,  at  a  dist.anee  of  i  km. — Lond.  BItC., 
Vebruary  23;  from  BuU.  Franc,  de  Phyt..  January  19. 

Sew  Tflephinie  Ejrehangf.—An  account  of  the  recent  cbange 
over  of  all  the  sidneribers  on  the  London  Post  Office  "CeBtrsT* 
exchange  to  the  "Qty"  exchange,  the  number  of  snbseribers  snd 
junction  lines  transferred  being  about  14.000.  The  change  over 
t«x>fc  place  on  »  recent  Satnrd-iy  afternoon.— I.ond.  Elec  .  Feb- 
ruary 23. 

Tuning  of  K'i.'.'.Vij  jVj'i^»a/./i  A,''fa>tiiui~A  suni:;iriry  of  the 
chief  results  of  the  last  three  papers  of  Slaby's  serial  on  this 
subject,  all  of  which  have  been  noticed  in  the  Digest  from  the 
original  Gcnnan  puUieation.— Load.  BUe.,  Jaamtj  16. 

Miscellaneous. 

kemovai  £>l  imiatnander  from  a  Blast  Furnait  —SMITH. — An 
illustrated  discussion  of  various  methods  for  this  purpose.  The 
author  mentions  drilling  with  tlic  electric  axe  If  a  carbon  sup- 
plie<l  with  an  electric  CMftctit  Of  proper  voltage  and  in  proper 
•luantity  be  used  as  a  burner  00  a  metallic  mais,  the  mass  can  be 
cut  by  melting,  at  a  very  rapid  rale.  In  recent  years  advantage 
has  Veen  taten  of  dris  to  bore  holes  linoMgh  the  walls  and  into 
the  tappwg  hole  of  funiaces  whidi  have  become  partiaQy  chilled. 
The  best  results  have  been  obHfaied  with  allctnating  current  at 
|0  vdts  4ir  tela  and  wMi  f  jooo  am^.  of  «nn«n|;  die  caiton  nd 
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bcin^  tlirn:  inchu  in  diamcte  tqr  six  ie«t  lioog;— ^m.  Kwetmitt, 

February  32. 

Magneto  Ignithn^-A  description  of  the  Ranldn  Kennedy  sys- 
tem of  na^eto  ignition  for  ittteroal  combustioa  engine*,  the 
qiark  beinc  obtained  in  the  cylinder  Iqr  mcisf  of  a  high  ipcod 
OMgneto  AMhiiM  workup  in  oonjunction  wJdi  «  trcmUe  edL— 
Lond.  EmflHg,  Mnaiy  16. 

BUtlrie  Jgiiilie».—lma.—A  paper  read  leione  die  Kew^ 
(twtle  tectian  of  the  (BrMih}  Inat  Etoc.  &if.,  diicuaifat  tte 
ijitcins  now  in  use  of  doctric  ignition  for  motor  csn<'^Loiid. 
Bke.,  February  i& 


BOOK  REVIEWS. 

Ob  MutKrmcBm  Bogknuhpcn.  Duxn  Funzip,  KoNsnuicmM 

IJI19  Anwendl'N'c  By  J.  Zeidlcr.  Braunschweig :  Fricdricb 
Viewcg  und  Sohn.  140  pages,  ijo  illus.  Price,  5.50  marl<s. 
The  arc  Linip  txius  in  so  many  different  forms,  and  is  capable 
of  being  ituiiitd  irom  so  many  different  points  of  view,  that  no 
single  text-book  can  cover  the  einitc  vubiot  Tdij  hook  - 
written  from  the  standpoint  of  the  eiecirii:  lighting  engineer,  and 
devotes  special  attention  to  the  distribution  of  illumination  from 
arc  lamps.  The  various  types  and  constructions  of  lamps  are 
considered,  the  duration  of  their  carbons,  and  the  distribution 
of  their  luminous  intensity.  The  unit  of  illumination  employed 
is  the  lux  defined  as  a  Hefncr-inctre.  The  WHt  fltlX  of  light  U 
a  Hefoei^liinicn.  The  description  is  clear,  and  the  iUnsttatiane 
an  execlicnt.  The  book  will  he  valoiMe  to  atndenia  of  the  tech- 
aaiiogy  of  ciectrie  i]lMninati<m  by  arc*Iampa. 

Is  Pom  EucTKiQue.  By  Adolphe  Mfaiet.  Parii:  A.  Herfoann. 
j6  page&  illustrated  Price.  5  francs. 
The  dcctric  furnace  has  oo^  recently  come  mio  commercial 
me  on  a  large  scale;  but  its  origfo  on  m  evpernnental  scale  goes 
hade  to  the  hcginning  of  the  ninelecnth  centuiy,  in  rescareihes 
on  the  then  new  vottaic  arc.  In  the  little  treatise  the  anther  has 
given  an  outline  of  the  history  of  the  electric  furnace,  a  brief 
ai:i:<.uint  ut  i;s  |iriru.iiial  rrccnt  n|r,ilxa!ions,  iir.d  ii  hn<  i  enlli.-iiifni 
of  ei«.'troi  ht  iiiir.il  iaUes  aiij  !nr'.:r.;las  Plujiogta^tliicaliy  re- 
produced [l  iiiia  i*  are  also  appcudoi  uf  Minet  (the  author), 
Siemens,  Huntington,  Clerc,  Horchcrs.  Heroult,  Cowles  and 
C  M.  Hall.  This  collection  of  portraits  gives  the  book  special 
interest  for  clectromctatlurgists.  The  text  is  clear  and  wcil 
illnstrated  by  about  fifty  cuts.  The  book  will  be  wclconwd  hy 
sindcnts  of  dcctrocbemiitry  and  of  the  histoiy  of  tint  an. 

TKatMBK  PER  Elekthizitat.  Hy  M.  Abraham.  Vol.  II.  Leipzig : 
B.  G.  Teubner.  404  pages.  S  illus.  Price,  10  marks. 
This  second  vuUitritr  cl  ti.c  ;u)thor's  "Theory  of  EU-ftricit.v" 
is  principally  devijied  to  electrons  and  the  electronic  theory.  The 
method  of  treatment  is  essentially  mathematical,  and  vectoria] 
analysis  is  largely  employet?.  Starting  with  Maxwell's  theory  oi 
the  electromagnetic  field,  t)^r  r  xprrimental  results  of  Hertz,  Zee- 
man,  Towtisend,  Thomson  and  Wilson  .ire  discussed  and  collated 
into  a  new  theory  o{  elcctiidty  which  is  in  all  main  features  an 
alectzon  thMuy.  The  treatment  is  very  sUUfni,  and  the  author  is 
to  be  congratnlated  upon  (he  thoroughness  ol  the  work.  The 
aecond  section  of  the  book  dmis  wi4i  electric  waves  and  their 
connection  with  optical  pfaenonena.  Tlie  aadMmaliGal  traatmeat 
being  somewhat  afastrme  wiS  neceuafify  restrict  the  uae  of  die 
book  to  advanoed  students.  It  will,  howerer.  wcil  repay  the 
study  requtrcd  (or  its  comprelicnsloa 

The  Telecilai'hist's  Gvim.    By  James  Beil  and  S.  Wilson. 
London:  S.  Rcntell  ft  Co>  nay  pages,  ig?  ills.   Price,  SP 

This  is  a  very  handy  and  wy  practical  tittle  manual  btcndcd 
fer  the  use  of  tdcgrapheia  in  Great  Brttahi.  Tdegraphisi*  » 

Great  Britain,  aspiring  to  superior  appointments  in  the  tele- 
graph service,  are  required  to  pass  a  technical  examination,  and 
lUs  manual  is  designed  to  meet  the  standard  requir amenta  of 


that  test.  The  book  now  appears  in  its  fifth  edition.  The  first 
chatitcr  is  devoted  to  voltaic  batteries,  their  nattire,  tests,  group-  ^ 
mg  and  nuinlenance.  The  second  chapter  deals  with  .^implex 
signaling  appaiatua.  The  third  covers  diQlex  leiegraphic  wwk- 
ing;  the  fonrth,  qimdnplez;  die  fifth*  Wheau^a^e;  the 
repealers;  Oa  next  Aret^  testing  and  tta  laat^  wiralam  tsfaf- 
nwlqp.  The  treatment  is  ilmple  in  character  and  ahnoat  dcp 
void  ol  mathcnm^;  but  is  dear,  full,  modern  and  compre- 
hensive.  There  is  a  good  Ktmsary  of  technical  terms  and  in- 
dex of  subjects.  The  book  -.wil  he  of  much  value  to  those  who 
are  interested  in  the  practical  telegraph  apparatus  of  Great 


Die  lEuiKTKociitiiit:  DKK  OacANiscMEN  VflBamiiMur.  By  Dr. 
Walther  Lob.   Halle:  William  Knapp^  jao  pagai,  10  illtiSb 

Price,  9  marks. 

This  is  the  third  ami  enlaig^  edition  of  a  very  useful'irorfc, 
Osganc  dnirtiy  baa  profited  much  by  the  ahott  enti  and  dfataet 
proceases  wUdh  deetrechrmt'itry  offers,  and  ia  even  biglnntug  to 
count  on  quantitative  outi^i.us  by  the  asatstanoe  of  this  new  rv* 

agent.  Dr.  Ivob  has  systematized  and  put  in  very  accessible  form 
the  various  items  of  scattered  information  which  have  so  far 
appcarcl.  He  divides  the  subject  into  the  iiccessnry  sertions  of 
electrolytic  processes  and  elettrothermic  prucesscjs.  The  former 
are  classed  under  six  chapters;  viz.,  theoretical,  methods,  elec- 
trolysis of  aliphatic  compounds,  electrolysis  of  arnmafic  com- 
pounds, electrolysis  by  alternating  current,  ami  electrical  endos- 
mose.  The  latter  is  treated  under  the  headings  of  theory  and 
methods,  spark  discharge  and  arcs,  utilization  of  electric  heal 
from  solid  conductors,  the  silent  discharge  and  action  of  Tesia 
currents.  Efectrocfaemkal  literature  has  been  materially  enriched 
hy  the  wmk  of  Dr.  LSh;  and  although  an  Engliah  tiandation 
IS  promised,  yet  ai^fOM  interested  fn  the  use  of  electilGi^  In  oc^ 
ganic  clicmlstiy  dioiild  eeitaioly  obtain  and  read  this  hook  wfl^ 
out  delay. 

Lkquks  o'EtscTHtnECUNiQUB  GtntMAiz.    Frofe»fiees  a  TEcol* 
Sup4ri«ire  d'Electricit*.    Tome  II.    Courants  Altcrnatifs 
Series  oi  daux  et  Non-Series  oi  dauit  Altcmateurs.  Trans- 
formateurs.  Deudcme  Editkm.  By  Ffttd  Janet  Pub: 
Gantfaicrs  Villat&  909  puges^  ijfS  figures. 
TbatU.  Flaid  Janat  la  an  eeenpliahad  doctridan  is  well  known 
on  boOi  sMet  o(  the  Adiotic;  It  ia  tbercfaie  p«  autpriae  tor  ifaid 
(hat  diis  second  vohune  of  his  revised  woik  on  geoeral  deelto- 
technics  fully  sustains  the  reputation  he  haa  acquired  for  lucidity 
of  exprcssioa  and  tboronghness  of  treatment.   The  phenomena 
of  altcm-iling  currents  {'jrm  a  branch  of  inquiry  which  fle:nands 
a  fair  amount  of  malh«inatica,l  knowledge  at  the  very  outset. 
Given  such  requisites  as  readiness  in  handling  analytical  formulae 
and  some  familiarity  with  graphical  methods,  M.  Janet's  pr^senta- 
lion  of  the  subject  will  be  found  profitable  and  eiijo.v:ilih  roadirig. 
In  successive  chapters,  he  talks  of  harmonic  functions,  currents 
that  follow  the  sine  law  and  those  that  do  not,  polyphase  currents 
and  their  applicatioos,  alternators  and  transformers. 

Appended  to  four  of  the  eight  chapters  is  a  lengthy  bibliography 
induding  works  and  paper*  of  the  best  known  Americans  and 
Enroipean  oontribvlnrs  to  onr  knowledge  of  the  theoiy  and  appli- 
estions  of  aUemalinc  eurrcMi^ 

EtaciEK    W'lRiNtj.  DiAtiHAMS  AND  Sw [T<  ni*OAiu>s.    By  Newton 
Harrison,  New  Yiirtc  •  The  Xoiiiian  W.  Henley  Co.  272 
p,i({c^ ;   105  ill'.:s.     Price,  $1.50. 
This  work  is  a  treatise  on  the  subject  of  electric  wirini?  in 
all  its  branches,  beginning  with  the  simple  circuit  and  workinR 
up  to  practical  evcryHlay  problems,  all  being  presented  in  a  sim- 
ple ami  intelligent  manner.    Only  arithmetic  and  simple  alge- 
braic formwias  ate  used  in  the  calculations  and  explanations. 
Some  originafi^  ia  libown  by  the  author  in  the  method  of  pres- 
cnialioB  of  Oa  mettcr,  the  liberal  uae  of  tables  hdpmg  to  a  dear 
understtndfaig  et  the  anbjoet  Tlw  dfagiams,  alOnugh  «b  «M 
subjects,  are  shown  hi  a  new  farm  wMdi  will  be  foond  very  hdp- 
ful  in  Ae  compeehendim  at  e  glanoe  of  facts  that  many  pes^ 
sons  might  Ihid  dKRcult  to  understand  if  stated  only  hi  wocdsb, 
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While  more  lhan  li;ilf  of  the  work  i»  devoied  lo  wiring  and 
afclatcd  subjects,  there  is  a  good  deal  of  other  iaformation  that 
ivill  be  found  generally  useful.  There  is  a  chapter  on  incan- 
descent lamps,  which  includes  tabulated  data  on  this  topic. 
Switchboards  of  the  various  types,  their  design,  etc..  are  consid- 
ered in  three  chapters  and  the  accompanying  diagrams  are  clear- 
ly executed  and  easily  understood.  The  three  final  chapters 
briefly  review  the  nature  and  characteristics  of  alternating  cur- 
rents, and  their  practical  applications  are  described. 

Di£  FoRUELZEU-HE.s.  By  Oluf  Lindcrs.  Leipzig:  Jah  &  Schunke. 
g6  pages,  tables.   Price,  5  marks. 

'Ilie  author  presents  in  these  pages  a  table  showing  the  various 
symlioli  which  arc  in  current  use  among  technologists  in  different 
countries,  for  representing  physical  quantities  in  algebraic  form- 
ulas. No  le>s  than  871  physical  quantities  appear  in  the  table. 
To  each  is  given  its  dimensional  formula  in  the  cg.s.  system,  and 
also  the  symbol  under  uhich  it  is  represented  in  12  different 
sources  of  literature,  as  well  as  in  the  new  system  proposed  by 
the  author.  Of  the  sources  referred  to,  three  arc  German  pocket- 
books,  two  are  Knglish  and  two  are  Krench.  There  are  also  five 
German  ur  .\ustrian  technical  societies  quoted. 

The  clcclnimagnctic  units  arc  duly  scheduled  to  the  number 
of  about  Ibo.  Unfortunately  for  electrical  engineers,  the  symbols 
propijMrd  by  the  author  differ  in  a  number  of  cases  from  those 
which  he  shows  to  be  in  g^'^ral  use  among  electrical  writer.^. 
Of  course,  it  needs  no  comment  upon  a  table  of  nearly  goo 
symbols,  that  in  order  ti>  avoid  repetition,  havoc  must  be  createil 
here  and  there  in  the  existing  usage  <>f  symbols  and  fonniilas. 
Only  by  mutual  compromise  between  diffon-nt  scientilic  workers 
and  technologists  can  a  comprehensive  uniform  system  of  sjnnbols 
be^brougbt  :ilM>ut. 

The  author  has  done  good  service  in  presenting  this  tabulated 
list  of  sylmiliols,  if  only  by  paving  the  way  towards  uniform 
action  in  the  future.  The  tiook  will  be  of  much  interest  and 
utility  to  great  number>  of  lecHunlogists,  engineers  and  students 
in  different  departments  of  applied  science. 


La  Tutoait  Moderns  des  Pu£.NuMi:.\Es  PiivstguES.  Radioac- 
tivite.  Ions.  Electrons.    Par  Augusto  Righi.    Traduit  dc  la 
2  ieme  edition  Italienne  par  Eugene  Ncculea.    Paris:  Eclair- 
agf  Ela  triifur.    lib  pages.  10  illu*.    Price,  ,1  francs, 
'litis  paniplilrl  of  126  pages  may  be  appropriately  vailed  an  in- 
quiry into  the  mechanism  of  physical  phenomena  or  into  the  con- 
stitution of  matter  itself.    Before  stating  any  conclusion  as  to 
the  probal)lc  nature  of  the  simplest  form  of  ponderable  matter. 
Prof.  Righi  treats  successively  of  electrolytic  ions  and  electron", 
cathode  ray*,  radioactivity:  mass,  charge  and  velocity  of  i(iii» 
and  eleclroti*. 

It  will  be  seen  here  that  we  have  all  the  elements  of  an  essa) 
on  contemporary  physics  to  which  must  he  added  that  the  essay 
was  written  by  a  masterly  hand.  Prof.  Righi  himself  being  an 
ardent  worker  in  the  electronic  field. 

\Vc  note  that  he  writes  modestly,  not  emphatically,  still  less 
dogmatically,  about  the  new  views  which  consiitnte  the  elec 
tronic  theory  of  matter:  for,  admitting  the  possible  existence  of 
an  entity  quite  distinct  both  from  matter  and  etiier.  he  is  circful 
to  state  that  the  new  theory  has  only  iust  made  its  di'bul  and 
that  it  Huulil  lie  premature  to  consider  it  as  affording  anything 
like     sure  basis  for  a  new  system  nf  natural  philosophy. 

No  one  knows  what  the  intimate  nature  of  the  electron  or 
electric  at»im  is:  but.  according  to  the  high  priests  of  the  new 
views,  it  is  something  very  complex  indeed,  resembling  a  cosmic 
system  of  infinitesimal  dimensions  The  structural  complexity  of 
the  p<islulated  entity  which  is  neither  matter  nor  ether  does  not 
greatly  encourage  the  hope  that  it  will  l>e  able  to  reveal  to  us 
the  supreme  reas<in  of  things.  But.  failing  that,  it  will  serve  a 
useful  purpose,  by  co-ordinating  and  corrcLiting  the  various 
Itranches  into  which  we  still  divide  the  wide  domain  nf  physical 
research. 

The  work  is  translated  from  the  Italian  by  M.  Eugene  Ncculea 
of  the  research  laboratory  of  the  Sorboiine.  and  o|iens  w  ith  a  fonr- 
paee  introduction  by  Prof.  Lippmaii.  of  the  Ifniversity  of  Paris 


General  Electric  Oscillograph. 

The  accompanying  illustrations  show  a  compact  form  of  the 
oscillograph  of  the  vibrating  loop  type,  ntanufactured  by  the 
General  lilectric  Company.  This  oscillograph  is  similar  to  a 
D'Arsonval  galvanometer  in  thai  it  has  a  current  carrying  cir- 
cuit located  in  a  powerful  magnetic  field.  The  part  corresponding 
to  the  moving  coil  in  the  galvamiinctcr  is  replaced  by  tivo  small 
moving  strips  which  also  act  as  a  suspension  and  carry  the  mirror. 
In  a  light  tight  box  (See  Vigs.  1  and  2)  is  placed  a  Ihree  clatient 
galvanometer  of  lliis  design,  combined  with  devices  for  viewing 
or  photographically  recording  current  and  electromotive  force 
wave*.  Each  galvanometer  element,  or  vibrator,  consists  of  a 
single  loop  of  very  fine  ribbon,  B.  suspended  vertically  in  a  pow- 
erful magnetic  field.  The  terminals  of  the  galvanometer  arc  the 
ends  of  this  loop,  which  is  held  at  its  lower  extremity  by  an  ad- 
justable pulley. 

With  the  exception  of  the  magnetiiing  coils,  each  galvanometer 
rlemeiit  in  the  set  of  three  is  entirely  complete  and  can,  there- 
fore, be  easily  insulated.   Each  set  of  vibrating  strips  is  exposed 
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on  all  sides  when  rcnii>ved  from  the  containing  cells,  so  that  any 
required  adjustments  nr  repairs  are  most  conveniently  made. 

Light,  usually  from  an  arc  lamp,  is  thrown  by  a  lens  upon 
prisms,  and  by  lliem  to  the  oscillatory  mirrors  nf  the  galvano- 
meters. From  these  mirrors  the  rays  are  reflected  horiiontally 
10  the  photographic  dnnu  at  the  opposite  end  or  lo  a  synchron- 


rii;.  J.— i.\iij(.N.vL  .vkk.\.n'c;emf.nt  of  om:ili^rapii  parts. 

tus  mirror  from  which  they  are  reflected  upward  to  a  surface 
where  they  can  be  observed  or  tracetl. 

The  vibration  of  these  oscillatory  mirrors  produces  three  lines 
of  light,  the  amplitude  of  their  vibration  measuring  the  strength 
of  the  current  or  electromotive  force.  To  produce  a  wave  pho- 
liigrapliically.  a  drum  carrying  a  sensitized  film  is  revolved  in 
the  path  of  these  light  rays  thus  forming  the  abscissae  of  the  pro- 
jected wave. 

The  s.nmc  shaft  which  carries  the  photographic  drum  operates 
a  set  of  contacts  which  actuates  a  shutter  interposed  between  the 
light  source  and  the  condensing  lens.  This  shutter-operating 
mechanism  is  so  arr.inged  that  the  shutter  is  open  during  one 
revolution  of  the  drum. 
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I-'or  vii-vving  rcciirriiig  waves,  as  ha*  U'cti  >ialf<l.  a  so  fallecl 
sviichroiKius  mirror  provided.  Tliij  may  be  easily  swung  into 
position  liy  a  lever  without  removing  tlie  pholi>graphic  recording 
device.  The  »yi]chroi>ou3  vibration  of  this  mirror,  which  is  oscil- 
lated by  a  cam  driven  by  synchronous  electric  motor,  provides 
the  necc^siry  range  of  action  along  the  axis  of  abscissz  and  thus 
gives  an  image  of  the  wave  fonn. 

Such  an  appar.itus  is  useful  in  studying  Ihe  action  of  the 
various  phenomena  in  electric  circuits  having  not  more  than 
5.000  or  0.000  complete  vibrations  per  second.  Tlie  accompany- 
ing oscillogram>.  Figs.  3  and  4.  show  the  application  of  the  Gen- 
eral Electric  oscillograph  to  various  phases  of  engineering  in 
which  this  method  of  ascertaining  hidden  electrical  conditions 
has  been  found  highly  valuiible.    The  enormous  iiKrease  in  the 


Hiuivalent  to  twenty  years  actual  service  upon  a  warship  with- 
out showing  appreciable  wear. 

1  he  box  upon  which  Ihe  door  was  mounted  was  filled  with  coal, 
alloucd  to  run  out  through  the  door  opening  in  the  same  way 
that  it  would  if  the  door  were  opened  from  a  coal  bunker.  Large 
lumps  of  coal  were  mixed  with  the  layer  of  all  sizes.  Before  clos- 
ing the  door  upon  this  mass  of  coal,  fine  coal  dust  was  shov- 
eled and  thrown  up  all  over  the  tighteners  and  the  frame  in  order 
that  the  conditions  of  the  test  might  be  as  severe  as  possible. 
I\i  make  tlx-  coal  dust  stick  in  sufficient  quantity,  the  bulk- 
head frame  and  tighteners  were  covered  with  thin  oil. 

The  door  was  then  closed  from  the  bridge  emergency  station ; 
the  door  plate  cut  through  nearly  all  the  coal,  and  the  clear 
opening  was  practically  completely  closed  when  the  automatic 
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C1I£.\SE    IK    VOLTAGE  UPOSt 
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reversed  voltage  across  the  field  winding  of  a  shunt  motor  when 
the  circuit  was  opened  by  a  quick-break  switch  is  indicated 
in  Fig.  }.  The  curve,  /;',  of  Fig.  4.  shows  the  Instanlaneon*  record 
of  Ihe  electromotive  force  wave  in  a  certain  circuit.  Curve  / 
shows  the  almost  sinusoidal  current  which  the  distorted  e.m.f. 
sent  through  an  inductance  coll,  while  curve  C  indicates  the  cur- 
rent which  the  same  e.m.f.  sent  into  a  condenser.  The  cflfccts 
of  thi  iniluctance  in  decreasing  the  distortion  and  of  the  con- 
denser in  increasing  the  distortions  are  strikingly  shown  by  a 
comparison  of  curves  /  and  C*. 


Tests  of  Electrically-Operated  Bulkhead  Doors. 

The  U.  S.  Navy  Department,  through  the  Bureau  of  Con- 
»tniction  and  Repair,  lately  conducted  some  elaborate  tests  ot 
the  "Loiig-.\nii"  power  door,  which  type  is  installed  on  Unitc<l 
States  warships.  In  the  tests  the  condiilon>  were  reprodm-ed 
existing  aU:>ard  ship  when  the  coal  bunkers  are  full  and  the 
doorways  between  the  bunkers  and  the  fireroom  are  0)ien  and 
choked  with  coal.  The  test  included  aljo  a  reproduction  of  the 
situation  which  would  arise  in  the  event  of  a  hull  puncture  ad- 
mitting water  sufficient  to  sweep  the  coal  through  the  doors. 

Before  proceeiling  with  the  coal  and  water  tests  the  door  wa* 
operated  continuously  for  a  period  of  several  days,  during  which 
time  it  was  opened  and  closed  over  j.000  round  trips,  the  cgniva- 
lent  of  about  ten  years  of  actual  service  on  a  warshi]).  During 
this  trial  all  that  was  necessary  to  keep  the  diK>r  in  perfect  oper- 
ative condition  was  to  oil  several  of  the  hearings  once  a  day 
(that  is,  .ibout  once  for  each  700  round  trips).  The  controller 
received  no  attention  whatever  and  the  contact  Angers  were 
found  in  excellent  comlillon  at  the  end  of  the  test;  the  motor 
also  received  no  attention  during  the  entire  test.  The  worm  and 
the  wormwheel.  by  which  power  is  immediately  applied  to  the 
door,  were  lubricated  before  the  tc»t  started  and  not  at  all 
during  the  test,  and  they  were  found  in  excellent  condition  at  its 
completion.  ImniedLttely  before  making  the  trials  for  the  Bureau 
of  Construction  and  Repair,  a  dupliralc  of  the  prescribed  tests 
was  carried  out  by  the  "LiniK-.\rnr  .System  Company  to  make 
sure  that  everything  would  run  properly,  and  thus  the  par- 
ticular door  passed  through  a  scries  of  openings  and  closings 
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cut-out  opened  the  circuit  and  stopped  the  motor.  After  the  door 
had  closed  into  the  coal  and  Iwen  stopped  by  an  automatic  cut- 
out, the  water  from  an  elevated  tank  was  let  in  the  box  back  of 
Ihe  door  plate  and  a  head  of  J5  ft.  above  the  sill  was  main- 
tained.   .A  thin  film  of  spray  worked  it*  way  through  the  clear- 


ELGCTIIICAU.Y-OPEKATE]>  IIL'LKUEAU  KKMIS. 

.iiH-r  sp,ice  U'twcen  the  bulkhead  frame  and  door  plate,  and  in 
some  places  the  water  succeeded  in  washing  out  the  fine  coal 
dust  which  had  collected.  .'\t  this  time  the  actual  leakage  meas- 
ured less  than  75  gallons  per  minute.  The  water  Kick  of  the  door 
rilale  soon  worked  its  way  down  through  the  coal  to  the  slight 
opening  at  the  bottom  and  washed  away  the  pile  of  coal  in  front, 
ihus  relieving  the  resistance  to  the  thrust  of  the  door  plate,  caus- 
ing the  automatic  cut-out  to  throw  in  the  current  again,  and  al- 
Ixwing  Ihe  door  to  complete  its  closure. 


Digitized  by  Google 


I 


580 


ELECTRICAi-  WORLD. 


Vol.  XLVII,  Na  11. 


During  another  test  the  door  was  clean,  as  would  be  the 
case  on  a  pass.ige  door,  and  the  leakage  under  this  condition 
was  remarkably  small.  The  tests  described  showed  that  one  of 
the  reasons  why  the  door  works  so  perfectly  on  a  coal  bunker 
it  because  the  motor  is  protected  by  an  automatic  cut-out  which 
o|>efls  the  circuit  as  soon  as  the  load  upon  the  motor  becomes 
greater  th.m  it  can  safely  handle,  and  when  the  load  decreases 
to  a  safe  amount  the  circuit  is  automatically  closed  again  by 
the  same  device.  It  was  shown  by  the  tests  that  the  cut-out 
gives  to  the  door  an  almost  human  intelligence  in  its  action 
when  operated  from  the  emergency  station.  For  instance,  when 
the  door  closed  into  a  mats  of  coal  and  struck  a  lump  so  large 
that  it  could  not  cut  through  it,  the  circuit  to  the  motor  was 
opened ;  but  nevertheless  the  device  was  not  inoperative,  for  when 
water  got  into  the  bunker  back  of  the  coal,  it  at  once  loosened 
the  mass  of  coal  beneath  the  door  plate.  As  soon  as  this  was 
done  the  pressure  upon  the  plate  was  relieved,  the  circuit  again 
closed,  the  motor  again  started  and  complete  closure  of  the  door 
effected,  as  if  the  work  had  not  been  interrupted. 

The  principle  upon  which  the  automatic  cut-out  is  based  and 
its  mechanical  construction  are  really  very  simple.  The  motor 
is  dirctly  connected  to  the  worm  engaging  the  wormwheel  al- 
ready referred  to,  which  in  turn  transmits  the  load  through  its 
shaft  and  a  pinion  to  a  pin  rack  upon  the  door  plate.  In  perform- 
ing its  work,  the  worm  exert';  a  thrust  in  the  direction  of  its 
axis,  and  this  thrust  is  borne  by  a  specially  constructed  bearing 
supported  by  a  heavy  helical  spring.  This  spring  has  upon  it  an 
initial  load  equal  to  the  greatest  thrust  which  it  is  desired  that 
the  motor  should  deliver.  As  soon  as  the  thrust  actually  exert- 
ed by  the  worm  exceeds  the  initial  compression  upon  the  spring, 
the  latter  gives  way  slightly,  allowing  the  wormshaft  to  move  ax- 
ially.  This  motion  of  the  wormshaft  is  used  to  interrupt  the 
circuit,  and  the  same  motion  in  the  reverse  direction  (when  the 
excess  load  is  removed)  will  complete  the  circuit  which  it  has 
previously  broken. 


Westinghouse  fan  motors,  are  built  for  both  altenuting  and 
direct-current  circuits,  either  IIS  or  230  volts.  The  direct-cur- 
rent motors  are  either  shunt  or  series  wotmd,  and  the  alternating- 
current  motors  are  wound  for  25,  60  or  133  cycles.  The  efficiency 
of  all  machines  is  claimed  to  be  e]sceedingly  high. 

The  base  of  the  motor  consists  of  a  separale  casting,  the  frame 
being  drilled  and  lapped  so  that  the  feet  may  be  fastened  in  any 
one  of  four  different  positions.  This  construction  adapts  the 
motor  for  mounting  in  any  position.  The  screw  holes  in  the  base 
are  slotted  to  allow  belt  adjustment.  .\  two-step  grooved  pulley, 
suitable  for  a  cord  or  round  belt,  is  supplied  with  each  motor. 
The  speed  obtained  by  driving  from  the  larger  step  is  about  twice 
that  of  the  smaller. 

The  bearings  are  self-oiling  and  similar  in  construction  to  those 
of  the  fan  motors.  They  are  provided  with  vertical  oil  cups  with 
a  wick  which  effectually  lubricates  the  shaft,  and  a  suitable  re- 
turn channel  prevents  the  dripping  of  oil  from  the  bearings.  The 
leads  are  brought  out  through  hard  rubber  bushings  and  connec- 
tion to  the  motor  is  easily  made.    .\n  ordinary  lamp  cord  and 


Small  Power  Motors. 


The  Westinghouse  Electric  &  Manufacturing  Company  has 
lately  perfected  a  line  of  motors  for  light  power  ser\'ice,  such  as 
operating  sewing  machines,  dental  apparatus,  coffee  grinders. 


^IG.  I. — EJfrl.OSED  MOTOR. 

small  ice  cream  freezers,  phonographs,  sign  flashers,  moving 
window  novelties  and  hundreds  of  other  adaptations.  The 
smaller  sizes  may  be  attached  to  an  ordinary  incandescent  lamp 
circuit,  furnishing  a  profitable  day  load  fur  lighting  companies. 
These  motors,  which  follow  very  closely  the  design  of  the 
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plug  may  be  attached  to  the  motor  leads  for  connecting  it  to  an 
incandescent  socket  or  receptacle. 

.'Ml  motors  are  finl'ihed  in  black  enamel  with  the  trimmings 
of  brass,  allowing  them  to  W  installed  where  neat  appearance 
is  essential. 

The  alternating-current  motors  are  of  the  single-phase  in- 
ilucilon  type  with  open  end  frames  and  «plit-phase  winding,  the 
starting  coil  of  which  is  automatically  cut  out  as  the  motor  comes 
up  to  speed.  A  self-acting  friction  clutch  engages  the  load  after 
partial  speed  has  been  attained.  One  of  these,  show  n  in  Fig.  2,  is 
driving  a  coffee  grinder.  The  direct-current  motors  are  en- 
closed and  are  made  both  scries  or  shunt  wound,  and  are  so  con- 
structed that  no  starting  device  is  necessary.  One  of  this  type 
is  shown  in  Fig.  1. 


Electrical  Pumps  for  New  York  City. 

The  equipment  for  the  two  new  fresh  and  salt  water  high 
pressure  pumping  stations  for  the  Borough  of  Manhattan,  which 
will  consist  of  ten  multi-suge,  centrifugal  pumps  furnished  by  the 
Allis-Chalmcrs  Company,  of  Milwaukee,  will  be  driven  by  ten 
8oo-hp  "Bullock"  induction  motors,  built  in  accordance  with  the 
specificationf.  of  the  Department  of  Water  Supply,  Gas  ft  Elec- 
tricity and  provided  with  a  device  by  which  resistance  can  be 
inserted  at  starting  to  limit  the  current  taken  from  the  supply 
lines.  The  ten  pumps  to  which  these  motors  are  to  be  direct 
coupled,  will  each  be  constructed  with  six  runners ;  i.  e.,  the  wa- 
ter will  be  handled  in  six  stages,  each  stage  raising  the  total 
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r(()uirrd  amount  of  water  through  onc-sixlh  of  the  total  required 
head  The  pumps  arc  designed  to  give  their  maximum  efficiency 
when  delivering  3,000  gal.  of  sea  water  each  per  minute,  at  a 
speed  of  approximately  735  r.p.m.,  and  against  a  discharge  pres- 
sure of  300  lbs.  per  square  inch. 

This  equipment  of  motor  driven  pumping  units,  which  is  re- 
markable for  the  size  of  its  motors  and  its  water  lifting  capacity, 
will  be  installed  in  the  new  Gansevoort  and  Oliver  Street  stations 
which  are  identical  in  arrangement.  Each  station  is  designed  to 
accommodate,  in  all,  eight  complete  units,  of  which  five  will  be 
installed  at  the  present  time. 


Electromagnetic  Friction  Clutch. 

Fnctinn  clutches  are  often  of  great  advantage  on  line  shafts 
to  drive  counter-shafts,  and  especially  on  co<mter-shafts  to  drive 
iodividuai  machines  to  be  started  or  stopped  at  the  will  of  the 
operator.    When  such  clutchci  arc  used  on  main  shafts,  the 


riC.  1. — IXTERIOk  VIEW  UK  TUOM ACNETIC  CLCTCM. 


■nachiiiery  of  each  dcpartnicMt  served  by  the  shaft  can  be  started 
or  stopped  independently  of  the  others.  Clutches  have  also  found 
a  useful  application  in  the  reverse  motions  for  planers,  auto- 
mobiles, hoisting  machines,  printing  presses,  machine  tools,  etc. 
Experience  has  shown  that  friction  clutches  of  the  magnetic 


m  2.— ELFXTROMACXETIC  CLUTCH  DRIVING  PLANES. 

type  possess  advantages  which  cannot  be  embodied  in  other 
types.  The  accompanying  illustrations  show  a  sclf-deniagnctiz- 
ing  electromagnetic  friction  clutch,  which  has  recently  been 
placed  on  the  market  by  the  Pick  Electric  Co.,  Yonkers,  N.  Y. 

The  mechanical  arrangement  of  the  clutch  is  indicated  in 
Fig-  I.  There  are  tw^o  shafts,  designated  as  the  driving  and  the 


driven,  respectively-  On  the  driven  shaft  is  directly  keyed  ai* 
electromagnet  having  two  coils,  one  at  either  end,  each  of  which 
is  provided  with  a  separate  magnetic  circuit.  The  magnetic 
circuit  for  one  coil  is  completed  through  an  armature  which  runs 
free  on  the  driven  shaft,  but  is  directly  geared  to  the  driving 
shaft,  and  which  runs  constantly  in  one  direction.  The  armature 
at  the  other  end  of  the  driven  shaft  is  connected  by  silent  chain 
to  the  driving  shaft,  and  it  runs  constantly  in  the  opposite  direc- 
tion.   The  driven  shaft  will  run  in  one  or  the  other  direction. 


Fia   3.— "LILIPUt"  CLLTCH  CoXTHOLLEIt 


according  to  which  coil  of  the  electromagnet  receives  current. 

The  clutch  releases  at  once  as  soon  as  the  current  is  inter- 
rupted,  which  is  a  leading  feature  of  this  type  of  clutches.  The 
whole  clutch  mechanism  is  enclosed,  and  the  moving  parts  are 
surrounded  by  oil. 

Fig.  2  shows  a  Pick  electromagnetic  clutch,  used  to  transmit 
power  from  an  "Interpole"  motor  to  a  "Cincinnati"  planer.  In 
connection  with  this  equipment  there  is  used  a  "Liliput"  clutch 
controller  (sfiown  in  Fig.  3),  which  is  operated  by  the  moving 
table  of  the  planer,  and  causes  the  currriii  to  flow  through  one 
or  the  other  coils  of  the  electromagnet,  .iccording  to  the  desired 
direction  of  the  motion  of  the  planer. 


Winding  Drum  Hoists. 

The  Spraguc  Electric  Company,  New  York,  manufacture  sev- 
t-ral  styles  of  electric  winding  drum  hoists,  and  one  of  the  most 
recent  types  is  shown  in  the  accompanying  illustration.  Hoist* 
of  this  style  require  to  be  fastened  securely  to  a  foundation  when 
in  use,  but  they  can  be  mounted  upon  a  movable  platform,  truck 
or  car,  and  thus  be  made  portable  between  hoisting  operations. 
They  are  used  on  boom  derricks  for  raising  both  the  load  and 
the  boom,  as  whip  hoists,  to  raise  loads  rapidly  through  a  hatch- 
w.ny,  or  in  the  open,  and  on  docks,  on  board  ships  or  in  build- 
inR*.    They  can  be  used  out  of  doors  without  protection  from 


WINDI.Nr.  ORUM  HOIST. 

the  weather,  as  they  arc  entirely  enclosed  «nd  are  dust  and 
moisture-proof.  The  controller,  shown  on  the  hoist  motor,  can 
be  located  in  any  desired  position  regardless  of  the  location  of 
the  hoist,  thus  affording  the  utmost  convenience  in  operation. 
Standard  winding  drum  hoists  arc  rated  for  single  rope  with 
maximum  pull  of  'A,  I'/i  and  tons. 
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TIIK  WKF.K.IN  TRAOK. — Spring  jobbing  was  very  acUvc. 
exceeding  last  yc.irV  bu«ini'>>  ;it  all  marken.  Sonic  slijtlU  irrcg- 
uluniiei  are  notcil  in  trade  reports,  hut  they  arc  seasonable  and 
are  lo  lie  «xpect«d  at  lii>  time  ul  ihe  year.  A  giMid  indication  i.>f 
bUHnctl  conditions  n  the.  fact  tlui  mercantile  coUcciions  arc  gen- 
cnMy  pranpi.  A  little  conwrvaiitiii  regarding  forward  business 
in  •MM  iaduttrici  nay  be  attnbated  U>  tiigh  prices,  although  the 
f rcaiest  Ufengtli  appfar*  in  tniiliUngf  maierialj,  and  fwepanlions 
for  atmctnnl  worit  are  b^ond  precedent.  The  few  minor  itrikct 
do  tuA  tcriouily  interfere  with  profma,  and  thus  far  the  only 
noiiccaUc  effect  of  the  raal  controverey  ii  dw  imnsitaHjr  laife  de- 
mand fi>r  ibis  ^cawn  of  the  ytar  in  ail  fuel  markets  and  the  dis- 
position i<f  siii.iil  merchants  in  the  immediate  viritmy  o(  the  an- 
thracite mines  ("  alluw  Slocks  tu  become  depleted.  There  is  little 
idle  maehinery  m  any  of  the  li-adinn  inaiitifaetutirii;  injdu3trie§. 
and  Contracts  fur  distant  delivery  come  ftirward  freely,  except  at 
the  textile  mllU.  where  purchases  are  ehiefljc  for  immediate  re- 
quirements'. Winter  wheat  cri'ii  reports  are  e.vccllent ;  prices,  cx- 
cejit  oi  M<me  counlry  prodiiee.  wheat  and  flour  among  breadstuff^ 
and  bleached  ci>tton  K<'ods.  '.how  notable  strength.  Production 
of  iron  is  enormou>,  pnjbably  more  than  was  anticipated,  but 
ihipmenii  are  hriv^  ntid  stoi-ks  are  light  Har  iron  is  stil!  weak, 
while  old  mnt<  r  il  in  iieral  continues  to  decline.  r  for 
^irtielural  inaienai  is  giKid,  .sprcifiealions  are  plenliful.  and  some 
large  orders  are  in  sight.  Sales  of  sttxl  rails  are  rather  heavy. 
con'<iderirg  the  recent  .-Ktivily  in  thai  deparimcnl  of  the  industry, 
orders  from  trolley  lu  es  being  a  fea!ii:i  llituminous  coal  is  in 
Vtler  demand,  especially  in  ihe  We«t,  and  railroad^  in  the  pro- 
ducing di-stricl$  of  Indiana  and  Illinois  are  carrying  large  quan- 
IM!c«.  The  un<lertone  of  the  market  for  copper  i^  firmer,  but  the 
IiuviiiK  inovenient  is  not  especially  heavy.  Clnnesip  holders  of 
.AiiK-ncan  copper  are  reported  to  have  made  sales  to  Europe  at 
a  concession  in  price.  Pricct  are  firm,  with  a  dispoittion  on  the 
part  of  Mvcral  producers  to  advance  pr;ces  '^jc.  a  poiiod.  .LaleM 
<liHMatian«  for  lahe  attd  eledrdlytic  for  fnture  delivery  are  t9*Ae.i 
prime  casting  grades,  iS^c  Businesa  at  copper  and  braai  work- 
ing planta  in  New  Engbnd  and  the  Middle  Slates  i>  active,  the 
ciwtncni  trades  beinf  btr  in  the  lead  in  demands  for  high-grade 
copper.  >  Machinery  and  machine  tools  are  in  good  demand,  and 
p1.ini<i  are  well  engaged  ahead.  BmMreets  reports  177  business 
failures  during  the  week  ending  March  8.  as  compared  with  18O 
ill  ihe  pruious  week  and  I130  in  the  cotrospoiiiling  week  last  vear. 

OFFICE  KOR  STO.VF;  S:  WF.P.STKR  IX  T,\COM.\.-S(.me 
&  VVchater.  of  Bosinn,  whose  propi-tiy  and  management  interests 
in  the  far  W'esi  include  the  Seattle  Kleciric  Company,  the  Puget 
Soimd  F.leclric  Coinpain.  ihe  T.u-nina  Railway  Sr  Power  C'oin- 
p;in>,  the  l'ii(;rl  .Sound  l'i>wcr  l.'orirpiir.  nn.?  the  WhaUom 
Couiitv  Kailw  IV  &  Liglitiiig  (■4>nipai  ■  '  11'  'A' 1  Hington.  have 
4i[K  iied  a  suite  of  offices  in  the  Pioneer  ituilding.  f-'irst  .Avenue  and 
Janie-  Street,  Taconia.  which  will  lie  in  charge  of  lae. ili  Firth 
resident  maiuiger.  .\lr.  Firth  now  is  president  of  the  Seallle 
Electric  Company  and  of  the  alhed  corpor;itions  and  is  als  1  pr<'.i- 
(ient  of  ili«-  PuKei  .Sound  Xaiiun.il  Bank  -Mr.  H.  F.  Grant,  gen- 
eral manager  of  the  Seattle  Company.  \»ill  have  '>ffices  with  Mr, 
tirtli  and  vvi!l  I  t  oiiiM<!erably  relieved  of  the  details  of  the  man- 
.igenient  of  th:,t  Dr-ipcrly  through  the  appointment  of  J.  B  Lukes 
to  the  positio!!  .,(  general  supcntilendent  oi  the  coinpany.  Here- 
!•  i..re  .Mr  i.t:l>e4  has  been  superintendent  of  lighting  and  power 

<•!  the  ci.ii:|i.MV 

M.l.IS  CII  \1.MERS  F.VC.INFS  -l  lir  North  .Smrricaii  Man- 
nf.iciuriu;:  Colli!  .iny,  of  K.i~(  l.i\Lr])iml,  fthio.  is  recent  pur- 
chaser of  two  RevnoliK  giril.  r  rrgine<i.  18  in,  by  43  in.,  built  by 
the  -Mlis-Chalmers  C'.niiKany,  Miiwaokce,  The  Fonda  Glove  Lin- 
ing Company,  of  Fonda.  N.  Y-  recenily  purchased  a*  i84r,  liy 
yi-iii,  ReyiHddi  girder  engine.  The  Astoria  Light  Heat  ft  Power 
Company,  of  L.awrenee  Paint.  L.  1.  ha*  rtceplly  ptircha«ed  a  Rey- 
nnM<>  hcavr-duty.  cross-comnoimd  engine,  16  in.  and  3a  in.  by  36 
tu.  and  a  'oin.  by  12-in.  KevnoM*  indcpMident  air  pump  and 
iel  c«»ndeii«er.  "I'ne  Ceorge  A,  Fuller  Company,  contractor  of 
tlw  hiiihling  of  ihe  Xew  Vhrs  Hoiel.  N'l  n  Vork  CHy,  has  re- 
cently let  e.)nlf.u-i»  for  the  engines  tu  lie  nivi.ilied  in  die  bniMing 
pr.wer  plant.    Four  Allis-Chalnicrs  heavy-duty,  cross-compound 


Corliss  engines  will  be  installed,  two  18-in.  by  4J-UI.  and  the 
oiher^  jj  in.  by  42  in.  and  25  in.  by  ^7  in  .  re*pcctively. 

G.\S  ENCINK  ORDERS.  -  The  AUis  Chalmers  Company,  of 
Milwaukee,  lias  been  placing  buf the  purchasing  public,  for 
some  months  past,  its  ga.s  engin  -v  ni  iltc  Numbeig  type,  in  CB- 
padlics  ranging  from  300  to  5,oc»  hp  and  for  all  power  purposes. 
.Vn  1.800  brake  hp  .Allis-Chalmers  unit  was  recently  ordered  for 
the  Crystal  City,  .Mo.,  plant  of  the  Pittsburg  Phti-  C'.a^--  Com- 
pany It  is  of  the  well-known  four-cycle,  di  nh  .  .,,f.iig  type, 
direet-c<iupled  to  a  i.ooo-kw  VMis-Oi-ilmers  generator.  The 
Illinois  Steel  C'Mnpaiiy,  Chi.  i^i  n  ;  ,11  nmg  a  targe  number 
of  .Allis-Chslmers  steam  tii.iis  ni  v.irLu;:^  kiiid^,  has  very  recently 
iv\.i  :.ii>;t-  ij.i-  nii:ini:  >;riuT,,tin^.'  nnii.,  twin  tandem  type, 
l,mx>  kw  dcii.  liicse  mavluin'-  u'jl  Uc  iiisi.ilkd  in  the  company's 
present  power  plant  for  li^iliiiiii;  .nn.  ].r.\\i:r  purji'i  i--- 

.\T  THF:  STANLEY  W  <  >K Kb.  — The  extensive  additions  un- 
der way  at  the  Stanlev  \\ .  rx-,  Pittstichl.  .M.VS5.,  have  necessitated 
a  large  increase  in  the  |">wer  required  by  the  company.  A  large 
cross-compound  condensing  eng::.t  n  tni'j.   installed  and 

the  company  is  now  creeling  a  thoroughiy  equipped  boiler  plant. 
The  building  will  be  of  standard  brick  and  steel  construction 
ihrouglunit  and  is  pbniied  to  provide  for  the  installation  of  addi- 
liotul  units  as  required.  There  will  fx-  four  Babcock  &  Wilcox 
boilers  of  HO  hp  each  m  130  lb.  prciiiurc.  They  will  be  supplied 
with  superheaters,  JUmey  mechanical  stoiecn  and  Green  ftiel 
ecoflomieers.  The  design  and  instalhition  of  Ihe  plant  is  in  charge 
of  the  W'cstiiighouse,  Church,  Kerr  St  Co. 

K.\'l.AR<;iNC.  POWER  flOCSE  Pbns  h.ive  Hen  filed  with 
Buildings  SujirriiittniU-nt  .\!i;r|iliy  ■An  ,  i:',it ^.v  iin-iii  ,  ■(  ilv  p.  ,act 
station  and  catliuuic  ul  ibc  York  1  it>  .Strrct  K.iil.'..i\  Com- 

pany in  the  block  in  ,\m8tcrd.im  A-.  lui  .  ;>.  m  i ):  r  Himdnd  and 
Tweniy-eiglith  Street  (o  One  Hundred  and  Twenty-ninth  Street, 
which  was  the  first  street  car  cable  power  house  erected  in  the 
city,  and  originally  bclottged  In  the  old  Third  .\venue  Railroad 
Company.  Two  storiea  ««  lo  be  added  to  the  building,  making 
it  a  three-story  and  faaaemcnt  Iniilding;  and  the  interior  will  be 
remodeled.  Tiie  imptovcments  are  to  cott  fismooov  according 
to  the  cstfanate  of  A.  V.  Pteter,  the  architect. 

WELDING  BY  ELECTRiaTY.-The  New  Kngland  Enam- 
eling Conqiany,  of  Middlctown,  Conn  ,  i«  installing  new  machines 
for  welding  the  handles  of  the  enamel  wane  iflio  place.  These 
will  be  operated  h>'  electricity  supplied  from  the  plant  of  the 
Middlctown  Electric  Light  Qimpany.  Heretofore  the  handles 
have  been  riveted  on  by  hamd,  the  process  being  .a  veiy  slow  one. 
It  is  expected  that  the  new  madiines  will  do  the  work  of  forty 
hands. 

ROTARIES  FOR  LONG  ISLAND.-The  PennsylvaniB  Rail- 
road Company  has  dosed  a  contract  with  the  Westinghonse  Elec- 
tric Mannfectnring  OMnpany  for  four  rotary  conwicra  aggre- 
gating 5*000  kw  cepacia  fur  use  in  its  Long  Islmd  electric  rail- 
way development  work.  The  contract  amomils  to  ahont  fsooyooa 
The  machines  will  be  dnplicatcs  of  eighteen  madiines  pwdia^ed 
by  the  Pennsylvania  two  years  ago. 

WALKER  FOUNDRY  COHPANV.-It  is  Hmounced  that 
the  Walker  Fonndiy  Company,  incorporated  in  New  Jersey  with 
a  capital  stock  of  $100000,  divided  into  14SOO  shares,  will  manu- 
facture electric  motors,  dynamos  and  oilier  electrical  machinery. 
The  incorporators  are  Joseph  Diehl  F.ackenthal,  .lohn  J.  l>aly 

and  Albert  C.  Wall,  all  of  1  Exicbange  Place,  Jersey  Cit>-.  the  reg- 
istered office  of  die  concern. 

WESTERN*  ELECTRIC  FACTORIES-The  big  Western 
Flectric  f.ictories  at  Hawthorne,  a  suburb  of  Chicago,  are  to  be 

extended  this  year  at  a  cost  of  $1,000x100.  the  chief  increase  iK'ing 
ill  the  -witchlioaid  doparlnieni  ;  biit  the  cable  plant  is  also  lo 
be  cnlargeil.  There  will  also  be  a  lumber  yard  for  Ihe  hard- 
woods that  enter  iiiio  switchboard  conslraction  with  a  capacity 
of  four  million  feet. 

THE  N  \TIO.\AL  ELECTRIC  COMPA.N'Y.  of  MiU-aiikee. 
Wis .  reports  iiavniR  closed  a  contract  with  the  Edison  Illuminat- 
ing Company,  of  Detmit.  Mich.,  for  four  jno-kw  moiorigenerator 
Sets,  to  be  used  for  railway  service. 

SHAFTIKG.— Shafling  manufacturers  are  to  meet  in  Pitts- 
burg March  16  lo  discuss  prices  and  probably  to  advance  them. 
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.\!.\.SSL'X A  I'OWKk  CO  SOU)— It  ;>  maouiictd  that  thr 
Pittsburg  Reduction  Company,  which  is  controlled  by  the  Melons 
and  other  capitah-t?  ot  rniiliurx.  has  taken  over  the  St.  Law- 
rence River  Power  Cm  ,  whiih  .  nr.'-  the  large  water  power  phini 
at  Mas!.ena.  New  York  1  he  Rtdiuli'in  Coiiip-iiiy  is  the  principal 
OKtomet"  01  the  St.  Lawrence  Kivei  Timer  <  .mipany,  which  also 
strvcs  ti\f  or  uthrr  inrliistrial  c^labli'hinents  in  the  same 
neiKhlif'rlioi  cl.  i  he  I'mver  Company  hri^  outstanding,  in  addi- 
ti<in  U'  $S'X\i'X<o  5  j>cr  cent  luiml^,  Jj.^iw.ooo  oi  preferred  slock 
and  $j.ooo,otx)  of  comttmn  sirxk  The  company  is  taken  over  hy 
the  Pittsburg  Rednclion  (  im'.pany  .us  the  ff  an  i^isne  of 

$4,000,000  4  per  cent.  I'ltlvhurg  Reduction  Company  bonds  in 
exchange  for  all  the  capital  stock  of  the  Power  Company.  The 
Reduction  Company,  moreover,  guarantees  the  principal  aiiii  in- 
terest ct  the  $500,000  St.  UiuTcMcc  kiver  Power  Company  b<.ind>. 

NKW  YORK.  WLSTCllF.STHR  &  BOSTO.N  R.MLW.W- 
I'.iJs  ,\  il  I,,  :n:'i:c<i  -11111;  Miri-li  J.)  by  1,  O  Rhni'.i  s,  prisnlent 
<if  the  City  tV  County  Contract  (.  ompany.  ,V)  Brnail  Street.  .New 
York  City.  fi>r  the  power  plant  tn  he  rini-tniktii!  in  unnieclion 
with  the  construction  of  the  N*e«  \  urW.  Westclu-ster  &  Boston 
Rail»a\-  The  bills  .Tre  n t  liie  ci  iislrnctiiMi  ;uirl  si;ii(i:i((  iti  actual 
operation  of  the  following  ciinipi>iient  parts  dI  s.inl  plant:  Three 
Mean)  Inr!*"  nlteniatnrs  with  their  ilepei'ih-nt  a'- \  1^1  irii  s :  twenty- 
four  water-tnhe  hollers  w  ith  suju  rheaters  and  tluir  parH  ;  three 
open  exhaust  feed-water  heaters:  six  horizontal  outside  packed 
plunger  boiler  feed  pumps;  three  surface  condensers;  twenty-four 
mechanical  stokers;  one  60-tan  electric  traveling  crane.  Infor- 
mation, plans,  etc,  may  b«  had  by  applying  to  William  A.  Pratt, 
chief  engineer,  New  York,  Wesldicster  ft  BMton  Railway  Com* 
pany,  jo  Broad  StreeL 

AUTpM.ATIC  REFRIGERATION.-We  ttndersland  thai  the 
Automatic  Refrigerating  Company,  of  22  Thames  Street,  New 
Yoric,  which  eoopany.  it  wiU  lie  nmembereil.  represents  the 
mcigcd  hiMnaia  of  fhe  Awtnmaric  Refrigerating  Company,  of 
aevdand.  (Muo;  the  SiagH^  Automatic  Ice  Machine  Company, 
of  Bridgeport.  CetoL,  and  dw  Marifaall  Ice  ft  Refrigerating  Ha- 
diine  Compaiiy.  of  Bomn,  If  at*.,  it  aboal  lo  remove  Quix  Met, 
•hop  and  refngeiating  ahoir  plant  to  Hartford,  Conn,,  when  pro- 
rt<iion  has  been  made  for  greatly  inereaied  manufacturfaig  facil- 
ities. The  Hartford  address  of  the  Automatic  Refrigerating 
Company  is  to  be  690  Capitol  Aveime. 

THE  STROMBERG-CARLSON  TELEPHONE  MFG.  CO„ 
RodleMer^N.  Y.  v^orta  having  doacd  contract*  for  awitehbnards 
in  Uk  fbthiwing  piacca:  HoHon,  Kan.;  Tonopah,  Nev.;  Nastmll^ 
Tcnn.;  Elkhan.  III.;  Grand  Ridge,  III.;  Bryson  City,  N.  C: 
Branlford.  Out.:  New  York  City.  N.  Y.;  Sunset.  La.;  Mt  Up- 
ton, N.  Y.:  Carthage.  111.;  Centra!  Square,  N.  Y. ;  Marcus,  la.; 
Franklin.  N.  C;  Auburn.  N  W. ;  Ladd.  III.;  Diagonal,  la; 
l.ytton.  la  :  \Voods|<iek,  III  ;  Roehesii  r.  \"  Y,;  Seattle.  Wash.; 
Fontan.i,  Kan  ;  Clarksvillc,  Tenn  ;  N'ew  C  ambria.  Mo.,;  Cambria) 
Mo.;  Rupert.  Idaho:  Elkville.  111.:  Giio.  111. 

WIRING  AT  OGDEN.  UTAH.-Mr.  J.  K.  Taylor,  supervising 
ardiiteet  of  the  IFnited  States  Treasury  Department,  notifies  ns 
that  the  lime  of  opening  profiotais  lor  OOnduit  and  electric  wiring 
in  the  Post  Olike  and  Coait  Home  at  Ogden.  Utah,  has  been 
extended  from  Mardi  14  tn  March  37. 

SALE  OF  NATIONAL  ELECTRIC  PLANT.— A  formal  or- 
der has  been  entered  directing  the  s.-ile  of  the  plant,  real  estate, 
patent  rights  and  good  will  of  the  National  Electric  Gompany, 
of  Milwaukee,  at  lo  a.  m.  March  a6  in  the  referee's  court 


Financial  InteiOgenctm 

THE  WEEK  IN  WALL  STREET,^Slack  pcwes  wet«  weak 
the  lint  two  days,  but  later  on  a  moderate  buUisii  tone  dndoped 
with  general  ncotreries  throwi^MMit  llw  Ust  There  was  an  easier 
feeling  as  to  money  conditianc  based  on  the  actmn  of  the  Ticat- 

ur>-  Department  in  coming  lo  the  relief  of  the  maffceL  The  news 
from  abroad  indicating  a  more  favorable  tenninatton  than  had 
heen  .mllcipated  in  the  Morocco  conferenee  wns  ron<lnie<I  as 
opening  the  way  for  a  revival  of  foreign  iiit.n  -1  m  ihi  .Xmcrican 
market  Pie  most  tiiark'<!  iimcismi  iis  (,irl\  fhc  week  were 
in  the  high-priced  stocks  and  the  issnes  vshi.li  !  id  tiecn  under 
pool  inatiiptilation,  In  the  nndeci<!ed  market  which  ensued  after 
the  decline  had  been  checkeil  there  was  little  in  the  way  of 
features  Tlif  steel  stinrks  <leve!(>pe  I  a  f.iir  degree  of  strength  on 
the  rencMCiI  st.iries  ri'^.inlinn  I'lc  .ire  land  iie«otialiiins  between 
the  United  Stales  Steel  Corporation  and  Great  Northern.  The 
copper  slodcs  were  moderately  active.  At  the  dose  of  the  week 


ilie  g<ii'  ral  iiuirket  was  .strong  and  buoyant  111  spots.  Electric 
.111(1  irai'tidii  s^i  tirities  were  suor.g  and  firm  mi  mr-Jerate  saleS- 
.Mlis-Chahiieis  closed  at  22  fur  cotiitniiii.  a  lui  Kam  ot  li.i,  and 
at  59  I'lir  prel'erreil.  .-i  g.iin  I't  j  puints  General  Electric  ilnseil 
at  the  highest  tinur..  i""'  ;  ulii:li  lepusiiits  a  net  g.iiii  iii  J'j 
points,  and  \\'e-tni>;ni.usc  ;iil'. .iiicc'i  i  pr.int,  clfising  at  l6o| 
.\mong  the  traclioiis,  Hnxiklyn  Kapiil  Tr  himI  -nl . .nioed  to  SjS^ 
from  78'v.  but  |i>st  some  ot  the  gam  ;ind  closed  at  S2>ii,  which 
is  a  net  |.'.aiii  i  f  j',  jKjinls,  -Metropolitan  Street  Railway  closed 
al  ilie  liighot  hgurc  of  the  week — 116 — and  Intcrborougli  Rapid 
Transit  (on  the  curb)  at  3a9}4,  the  latter  being  an  advance  of  i 
IKiint     Interborough-Melropolitan  was  quoted  at  at  the 

close  i  f  the  curb  market.  Little  businen  was  done  in  the  tele- 
graph and  telephone  issues.  Western  ITnion  dosing  at  93^^  and 
American  Telephone  &  Telegraph  at  ijB.  Americaa  Tckitafh 
ft  Cable  dosed  at  93*  and  Mackay  Cbnipraics  at  fift  The  cwb 
market  was  dull  during  noat  of  the  week  with  gcaaral  dceUnas 
during  the  first  day  or  two,  fallowed  1^  a  atov  noonty  laler  on. 
There  was  not  mueh  publie  demand  for  itocka.  FMlowfaig  are 
the  dosing  Quotations  of  Mardi  13: 
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DIVIDK.VnS  - C.eiu  ral  Kl.rtric  ilirecturs  have  declared  the 
regnlar  $J  i|uarteri)  liividcnd  pay  ihle  .\pril  id.  The  quarterly 
dindeiiil  of  I '  .>  per  cenl  on  the  prclerreil  sii^-K  <if  J  C>.  White 
&  C'l.  has  been  declared,  payable  .\pril  j.  1  he  regular  1'4  per 
cent  r|uarlerly  dividend  on  the  capital  stock  of  the  United  Trac- 
tion &  Electric  Company  of  \cw  Jersey  is  payable  April  2.  The 
regular  quarterly  dividend  of  the  Cumberland  Telegraph  ft  Tela- 
phone  Conipany  of  1^  per  cent  is  payable  April  a  to  stockhoMan. 
The  Havana  Electric  Railway  Company  has  dcdaned  an  hiitial 
diridend  upon  its  $5,000^1000  non^mmdative  prefanwd  6  per  cent 
SMdt.  payable  April  3.  Directors  of  the  Interborough  Rapid 
Transit  Company  have  declared  the  regidar  qnarterly  dividend 
of  2  per  cent,  payable  April  2  to  holdera  of  the  voting  trust  cer- 
tificates of  record.  Directors  of  the  Mackay  Companies  have  de- 
clared the  regular  quarterly  dividend  of  I  per  cent  on  the  prc- 
ferreil  stock,  (tai-able  April  2  to  stockholders  of  record  March  17. 
The  Massachusetts  Lighting  Company  has  declared  a  regular 
quarterly  dividend  of  154  per  cent,  payable  April  15.  Ilireclors 
of  the  ('tis  Elevator  Company  have  declared  the  regular  quarterly 
dtvidenil  of  1'.,  per  cent  <in  the  preferred  stock  and  the  annual 
dividend  nf  2  per  cent  on  the  cmiinon  stock  The  dividends  on 
hiith  coninii  n  .iinl  preferred  arc  p-nynlile  \pril  id  Direciors  of 
the  Twin  Cii>  Kai)id  Transit  Coiiip.iin  li:i\r  rlciiand  tlie  regular 
<|uartcrly  divideivl  of  i-Vi  pir  ci'^t  ni  tlie  ]ii<'!rrn'il  st,.i-|<,  payable 
.■\pril  2  The  Western  I'nioii  Kxec-.itm  (■  ■miiiittee  lias  recnni- 
racndeil  the  regular  <jn,-irtcrly  divi<Knd        I  'l  |n  r  cent 

CAR  CONSOLin.VTlOX  .Ml,\xnOM;D.— The  project  of 
merging  the  principal  street  ear  manufacturing  companies  in  a* 

$ii6,00Ou00O  combination  has  been  abandoned,  according  to  :iii 
official  statement  made  by  Kcan.  Van  Cortland  &  Co.,  N  '.v 
York,  one  i>f  the  hanking  firms  which  xvas  10  have  finain  1  d  the 
consoliilalinii.  The  chief  difficulty  is  understood  to  have  been 
the  price  asked  hv  at  |r;ist  rue  df  (he  ciiiii|i:iiiirs  in  the  |iri>posed 
consolidation  fur  its  |iropert>.  G.  .Martin  I'ril'.  ;lic  I.  (i  Brill 
Co.,  was  to  have  been  the  president  of  the  consolidated  organi- 
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GENERAL  NEWS. 


Construction  J>feiotfj* 

NORTH   BIUftNGHAll.  AIX— Tin  dtUcn  bm  votrt  t»  iMC 

$10,000  bonds  for  n  ekelric  Ugbi  jvlaoL 

BIRUINCHAU,  ALA.— A  buildinK  permit  ht«  been  isvird  10  the 
Birmingham  Railwar,  LiRbt  &  Power  Company  to  crrc!  ;in  iddition  to 
Ma  power    |)latil,    ta    L-.jat    about  J-.Li.auci 

rilOKMX,  ARIZ  Jo5(-;ih  Cox,  cliir!  flccti  id.-i  f.it  ilic  Arirona  Cop- 
jirr  Conipai'v,  jl  ChltL'n.  Ariz.,  is  ]IIr^r'.^t'-d  witli  .1  -vnilrcatc  cl  capi- 
tatitla  in  a  project  to  utiliic  the  waters  oi  hiack  Kiver  to  generate 
dccttic  power  (or  the  bic  mining  campt  oi  Morcnci  and  Ctifloa.  A  dam 
wfit  be  boilt  loroM  Black  River,  5a  roilet  f(«ai  Qifton,  and  ttiat  poial 
bt  Bad*  liM  ahc  far  Ac  power  plwt.  Ite  mirvcia  bavc  bc«n  com- 
plmd  ■«!  MMalnMtkB  voili  will  mmb  bt  atirlcd, 

MAKYSVILLE,  CAL^Tbs  fiwebiM  to  eoiatrMit  uid  aptnu  m  ehclrk 
iMlwagr  ow  El(hlh  Sifcci  wH  be  grmlMl  to  (he  CiBlofiih  MAud  Kail. 
way  CoeipaBy  fey  tbe  Cttf  Omiicil. 

STOCKTON.  CAL. — Ncwloa  Rulberfotd,  dty  clerk,  writes  that  the 
Cfealral  CalMerala  TraciJaii  Company  haa  leewad  a  Irandlw  lor  an  elec- 
tric raHway,  bid*  bdag  apaud  February  19. 

STOCKTOH,  CAL. — R.  C.  Tumtlty.  city  engineer,  writei  that  Prof. 
Cary.  of  Berbeiey.  will  |>repare  cttinutn  for  tbe  proposed  electric  light 
ploM.  The  deetioa  la  !••««  ba«4a  lor  «bit  imarOTcacnt  will  be  bald 
later  eit. 

WAUlUT  CREEK.  CAL.— Tbe  oflicialt  of  the  Kty  Route  System  have 
pWBiiiwI  to  cxIcihI  a  branch  line  twelve  mile*  in  length  over  the  bills 
t»  tb*  pMpOMd  pt*  •!  lha  Stale  Fm,  praridww  tbe  Fbna  CeaiBriiiieii 
win  aoecpt  fbe  dl*  oNercd. 

SACRAMENTO.  CAL,— The  Superviaora  have  agreed  to  graot  a  fran- 
cbjae  to  tbe  California  T^aotioii  Compeoy  far  an  electric  railway  on 
K  Street  batwan  lUa  dty  mmI  Faebfaia  Stadan.  ft*a  wil**  from  fba 
aaHoTB  baaaduy  of  Uw  alaHeii. 

ALAMEDA.  CAL.— The  city  tnialcaa  ba*c  decided  ta  grant  a  fiMriMae 
far  an  dfcuic  railway  aystcai,  with  finr  aauuGtioiia.  firaelded  (h*  or. 
dlwaca  aa  burodyead  be  Brit  aaoiidad.  W.  7-  MaegaB  and  V.  11  Green, 
wood  are  Hie  paitha  naMd  in  Iba  fcaai. 

SAN  FRANCISCO,  CAI^Tbe  Beard  el  Sayweleoia  bat  pined  an 
aedioaMe  preridiac  iir  iba  lala  oat  April  a|  ol  a  friailbiw  far  a  twaplww* 
ayatcm  ta  iha  hl^cii  bidder  an  iba  pcUUm  of  ibe  Boaie  Tillivbone 
Coapeay,  «b3di  diriraa  lo  Ud  for  Aa  priWIcge. 

SAK  FKANCISCO,  CAI^Tbe  Oeea«  Shore  BaHway  CMttMy.  which 
la  bniMInt  •  deiiUie<iroeb  elcciric  railway  tram  San  Fnadaaa  ta  Santa 
Oimt,  «  Uttance  at  9,  Ti^iVs  of  whkh  10  Baca  ia  coaplclad  ta  fepadad  ta 
baw  baairiit  tbe  Unim  Traction  voBipanr.  of  Saaia  Ova,  aa  i>4iille 
■aiimi  iBna  city  and  suburban  lioc. 

SAK  PRANCISCf^  CAX.-'The  Board  of  Supcrvlaart  bai  fenntlly  re- 
adopted  and  ra-approved  the  plans  >uhoiilteil  hy  the  city  engineer  for  the 
rceonitmction  of  the  Geary  Street.  Park  &  Ocean  Railroad  .-is  a  city 
ayMcm,  and  vptm  nliieh  bids  (or  the  doing  uf  tbe  work  arc  to  be  advcr* 
llsed  (or.  MiLh  b:  b.  in  accordance  with  the  terms  of  the  new  KOObUtoai 
arc  to  be  opened  on  the  afternoon  of  Monday.  April  9. 

yiBKA,  CAU— J.  E.  Turner,  one  of  Yrrka'<  City  Trustees,  has  lOcalCd 
large  water  rights  on  the  Klamath  Kiver,  near  Keno,  Ore.  At  the  Mne 
time  he  located  100,000  miner's  inches  from  the  same  river  just  ever 
the  boundary  line  ir»  r:il(fnTns»,  Thi*  wster  power  will  He  used  princi- 
pally for  clrctric  l  i^^n  Thii  w.i:^  (  will  ;ilif>  hr  ilivcrtrd  irlt  8 
canal  ab>3i;i  6.j  fm  »i  U-  ni  .,1,  |.  ,1  v.l.|.:  b.jttom  and  ii  feet  sirejs 
and   used   (or   irnR-j-.i-n   V"  i  ' 

SENECA,  CM.  l\iiirc^< -ii  .•■,n  L-  .1  i;h  Sinnislaus  Klcctric  Power 
Company  asaomtd  contn.il  h  i  ibr  Tuulurrric  w;iter  system  recently  and 
are  now  direcliag  its  ,sii^jfs.  LAicusive  improveroenta  will  be  made  in 
tbe  plant.  Tbe  plans  of  the  Stanislaus  Electric  Power  Company  con- 
template the  cxpenditnre  o(  $1,000,000  a  year  for  the  next  two  or  three 

ftmok  <to  tabar  dMe,  w  ila  d*in»  iwBeni  dUehca.  aic,  and  a  large 
part  of  tbla  anOont  will  be  epent  in  Taobmiir  Coonty. 

SAN  FRANCISCO,  CAL.  The  Board  of  Suprrvisors'  committee  on 
public  utilities  baa  ionoally  recommended  the  granting  of  tbe  Home  Trle- 
pheac  Cewpaay'a  pciiliai  for  tbe  faaaga  «f  an  ordinance  putting  up  for 
pvblie  biddng  a  franehlae  far  the  aHaMwhiag  of  a  eoaipeting  telephone 
caapany  in  San  Fmndieo.  The  rcpait  of  tbe  cnmlnee  ma  adopted 
by  tbe  beard.  The  iMthBfaig  nf  the  new  ^atcm  ia  10  be  tel^d  witliin 
ibfoe  yaaia  after  it  ia  began,  tbe  coapany  In  ba«a  e»paii<ed  t^aaokoan 
by  that  time. 

VISAUA.  CAtS-Tb«  (MMdaHoM  of  the  bdldint  fw  lha  aew  wnttm 
pbnt  ta  be  caoctiaeied  by  tia  Mt.  Wliitncy  ^antt  ONnpnaPi  |wit  eeat 

of  the  city  limits,  ..ir  Wtr.g  laid  and  waih  as  tba  baildiBg  itself  will  be 
begun  very  shortly  The  riant  wHi  baea  a  gmeraHng  capacity  of  2000 
hp.  suffictrnl  10  ptoduce  all  of  the  power  ncccasary  in  caie  a  breakdown 
ahoutd  ociitr  .11  •  itber  of  the  water  powir  ;ilants  or  on  any  of  tbe  tines. 
The  steam  plant  will  be  ready  (or  tipcration  by  Joly.  Darittf  the  loauMt 
laentba  when  ibc  woM*  ia  law  tbe  plani  will  ba  mad  aa  aa  aniiiliary. 


RIVERSIDK,  CAL.— The  ptani  of  An  MfaMid*  Pe««r  Conpany  km 
been  pw^aicd  by  tbe  FhciSe  Llibt  It  Fawcr  Ceapaity.  It  I*  undeoiaeA 
that  Ok  pawer  will  be  Iranarilled  to  San  Barwdnia  and  weed  lim  tor 
Hgbtiag  the  ci^,  Tbe  city  wa;;  cffered  the  plant  at  an  annual  reatat 
of  $6400,  with  the  privilege  of  vurchaae  at  any  time.  The  amount  paid 
for  power  from  the  plant  by  the  dty  amounted  to  $t  1.000.  In  addinos. 
the  city  was  offered  jooo  acres  of  river  bottom  land  and  riparian  rights 
appurtenant.  WliiV  thr  ri'.v  x-ilhcritieii  were  considering  the  qocMiso, 
the  above  deal  lI  'ScJ      It   1-  unicTMood  that  this  land  and  dlCK 

rights  go  to  tbe  .\tuiicim   Union   W  at^r   Comrsny.  | 

COLORADO  SPRINGS,  COL.  A  re»oluti n  looWiiiK  t  -.hr  building 
by  the  city  of  its  own  gas  and  electric  plant  was  uitrodoccd  at  a  rrcer.t 
meeting  of  the  Board  of  .Mdermen,  and  has  been  taken  under  advisemenl 

BANTAM,  CONV  -Tin-  F.lrcf:c  T.l^i.:  &  Power  Company  has  ooliied  i 
its  customers  that  Mibt  i  n  n-i  b.  inuallcd  or  tbe  eo*t  of  light  here- 

after will  be  50  cents  per  month  per  lamp. 

STAFFORD  SPRINGS,  CONN.— The  Kockville  Ga«  &  Klectric  Com- 
pany is  eonatrticting  an  electric  light  line  from  Rockvillc  to  Stallor'j 
.Springs.  When  tbe  line  i«  finished  a  day  and  night  electric  light  sad 
power  service  will  be  ritablishcd  fnr  both  Kockville  and  Stafford  Springs. 

DOVER,  DEL.— The  Smyrna.  Kent  County  &  Delaware  Bay  Tracuoo 
Company,  in  connection  with  its  line  from  Smjmi^  Ool..  10  WooCUaad  | 
Beach  and  thence  to  Milford,  Del.,  a  distanee  «f  JS  n^le*.  ba>  detidtd 
to  extend  the  line  from  Milford  to  Rcboboth. 

WASHINGTON.  D.  C— The  actual  work  of  conatntction  hi>  been 
begun  on  the  Anacostis.  SurrattaviUe  &  Brandywine  Electric  Railway  i-i 
tbe  District  of  Colurobi.i.  I  he  road  is  planned  to  connect  Anacoitia,  1).  C  . 
tna  SurrattaviUe,  with  iSrandywine,  .>tu.,  a  distance  of  about  16K  miles- 

ATLANTA,  OA. — The  Fairview  Telephone  Company,  owning  and  ootru- 
iag  teicpbonc  liact  in  Baaultan  and  Tiplon  CouBtiee,  haa  purchased  the 
righiB  aad  fMaparty  nf  iha  Atlaata  Tdcpbanc  Cnmpaay  in  thaac  plaet*. 

WASBlNGTCnf.  GA.— CagfaMen  ante  direetion  of  the  Anthony  Shod* 
MiUtoK  Caatpany  have  eomplelad  tba  anarty  of  Anthony  Shoals  in  tht 
Dortbera  part  of  Wilhca  Coanty,  for  the  piwpoae  of  developing  this  prap- 
etty  Iftr  claeiffeal  patpoat%  aa  peapoaed  by  J.  B.  and  T.  WL  Ftapairltb. 

STBRLIHGb  ILLi^Tbc  <kv»  River  Tdepiwne  CoMwaay  it  caatcw- 
plating  enlarging  ita  icixiieiy  and  iawraviag  tia  aereice. 

HORiaSt  ILL.— Tba  Cm  k  Baetiic  Dcvelapmant  Ctnwaay,  of  PhSa-  | 
ddpliia  aad  New  Yorl^  laporu  tba  aria  of       plant  at  Uorria  10  Mr. 
Bitrdiilito  I»  0oviiiCa 

DECATUX,  ILU— The  MeBnIey  ayndlealn  haa  aaaowlecd  that  bMr- 
ntban  Uaea  wOl  ba  bnill  Ibb  fear  aa  faOowt:  CUaloa  to  Biuuaaniaiih 
Sprtegfield  to  JaGfametUe.  SprMgfeeM  m  Uacola.  Thn  lino  frooi  Decnat 
to  duunpaiga  depaadi  an  fraocUaea  now  pendiag  far  cniranee  to  tht  tao 
ciliea  meattoned. 

CHICAGO.  ILL.— Tba  ordinance  before  the  Cty  Council  to  penak  tht 
Giicago,  Milwanhec  R  St.  Fanl  railroad  to  cvaip  O*  Evanston  beaadl 
from  Wilson  Avenue  to  the  city  limits  for  etrrlriral  apumtion  i«,  indorsed 
by  the  North  Shore  Improvement  Association*,  rrprcsentfitg  the  residceH 
of  the  auburbs  through   which   tire  road  passes. 

OAKLAND  CITY.  IND,— A  teleplMDa  fraacbiae  haa  haea  granted  ia 
Cbarlca  F.  Slevtno  f^  as  y**"** 

COVIMOTOII.  WD.— The  CanneH  haa  granted  a  franddae  M  the  Fia» 
tala  Warren  Tnctiun  Company  to  eooetniet  it*  Unca  on  Libcrlr  aad  Seoaod 
Stnaih 

UNTON.  IND.— The  Chy  Coancil  U  coneMcrUw  tha  adelaihiBty  ef 

selling  the  Linton  municipal  lighting  plant.  The.  Untoe  Ga*  Companr. 
of  Lafayette,  Ind.,  is  said  to  be  a  bidder  for  the  plant,  and  ii  tbe  d<L 
ia  coainamnied  Uie  plant  will  be  enlarged  and  new  atMltineey  imtaUtd- 

mOIAMAFOLlS.  INO.-Ad*ocatci  of  a  new  olcclrfe  belt  rdnay  « 
eadrde  ladianapoUa  at  a  radbiB  of  14  wSXm,  held  a  aieeting  ia  thi*  «iiy 
March  10  aad  eSeclad  an  oigialaation.  with  B.  V.  Hubboid  pivfideirt.  aad 
T.  }.  Wfitfit  laentaiy.  Tba  peapoaed  IhM  win  p«a*  throagb  i)  town*  taut 
wM  oemMet  wMt  it  ttbaw  and  eleeiric  railroada. 

WABASH.  HfDir^Faniat  arc  here  tmfciiw  aiiainuaania  Car  iba  baill> 
iag  of  an  dectrie  railway  from  tbie  city  to  WItnaw  hf  way  of  UMrnM 

and  North  Manchester.  The  Fort  Wayne  &  Wabatb  Valley  TrKtim 
Company  will  furnish  power  for  the  line.  It  is  uadcraleod  that  A* 
ladiaaa  Unian  Tractie«  Coovaay  ii  back  o(  the  cnlarpirlic  wbidi  will 
b«««aa  «  part  «f  that  gt«««  lyataai. 

ZNIHANAFOUS,  WD..— Charles  N.  Tboaviaa.  of  tbit  City.  1*  m*^ 
deat,  aad  S.  M.  C»le*.  of  New  York,  secretary  of  the  newly  eifefael 

and  incorporated  company  capitalized  st  tj.ooo.ooo  to  build  a  tsdralf 
between  this  city  and  Toledo,  Ohio.  rrrM.Jci;;  Thompson  announces  'M 
arrsTiftenif 111  Has  b«ri  rn,-^d«>  with  »hf  W  B.  Strang  Cntisiraclioa  Ce» 
f'Aily.  ot  Nrw  \.irk.  t:!  buil  i  the  i^iii.l.  S-c3in  will  br  used  ftW  awrla( 
freight  and  gAnahac  clccUii:  cars  lor  passenger  service. 

SHENANDOAH.  IA.— The  Artificial  Ice.  Power,  Heat  It  Light  Cos- 
paay  ia  caalcmpialiag  the  rebuilding  of  itt  eloettie  tight  plaal,  «  • 
aoM  «f  |ai,eo«> 
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WIMTBKSET,  lA. — At  «b*  tpttM  dccttoa  hM  in  lUi  cttjr  F^hnury 

9f  tbc  prDposition  to  grant  an  cxcVi-stv^  frnrrliisr  thff  Det  MoiJK«« 
WlMcrwI-Cmtoii    Railway    t  ompai,;  ir  .id  i.r      .»   dcfeMtd.  Tlie 

comptny  wiSI  not  aak  another  fnuKhiic*  but  make  aiiC  of  aoAlliCT 

route  sbich  hii.  almdy  been  pmqpad,  TimniBf  aaMlmil  of  Ike  dly  ud 

just  oaiixide  the  city  limits.  * 

DES  MOINES,  lA-  fhe  1  irMnn  f  tT  'iSing  a  (raiichiji  lo  the  De« 
IUnrcs  XorUi  A  South  Interurban  Kailway  Company  to  cotiauact  inter* 
wtan  nllmgn  in  the  citr  o(  Oct  Hmoo  wsH  be  nlntHdl  «•  lha 
vMcrt  di*  oiiir  M  dM  nvilM  «l«ciiw  «•  Nwdi  j(w  it  b  wtm^ 
u  ceaiuiKl,  tiiMm  iftt  Unci  atUwv  in  A*  «itA  •>  liiM«nnta>  fwiVtnr 

AMF>^,  M  "nif  7»ti-r*ta«r  of  ih?  pr^^pr^r  franchises  of  the  Ames 
A  Ci.Ui;'  H:^.iiM..  t  h.,t.  rfv'^iiily  t^rrti  ^otmi ii' i:iiited  by  the  Ncwtoo  A 
Nonhwestem  Kailroati  Lompsniy.  which  is  buiMtng  so  extension  from  a 
point  on  its  main  line  to  Fori  Dodge  tad  alUtlilCT  (rotn  Kelley  10  Drs 
Moiot*.  with  a  view  to  estahlishing  electric  inlentrlian  lerrice  between 
F«ft  D*d|e  Mid  Pes  tlaitw*.  The  ooadmlan  of  tin*  deal  iodicatn  that 
At  f  Minn  J  {iMnul*  U>  coiwtract  anotber  eMciuini  fnm  Ketley  to  Ames. 

It  b  lilw  ttited  ihM  ifeii  «m«nI«ii  f)tll  tuur  it  nm  wm  la  Ncnd*.  !»■ 
OKKLOt,  KAM. — the  cttiMM  ln«t  voted  to  taut  fia,<M*  bond*  ttr 

.BIGBIAMDt  KAXi^lko  Btoeirk  Cmmnm  ki*  Mcurcd  a  {nmUm  for 
■B  (ftactric  U|kt  ptaBL 

COVINCTOII.  KT^Hi*  CowmO  few  odepint  •  nntaiM  ffvHflac 
far  <kir  nwotatiatM  of  mi  cngiiKeT'.  M  p>«fiuo  ploM  oad  WMitalifiM 
far  an  eleetrie  ttCbt  «ltM. 

NORTH  VASS.\LHOR*1  MF.  .Agents  of  «»!r  Wa.^rv-!!-  ft  FiirfieW 
Flcctric  l  ight  Ci^inpany  .mc  L-iv.gssing  the  vill.t.^i  ini  -.j^tvri*it  t.  tr  I'ati 
incandcM'eiit  lights,  witb  iht  mteoiion  of  eooneetmg  the  vili^tge  bf  wi$e 
from  Winslov  should  the  namher  of  lights  subscribed  warrant  it. 

SAKFORD,  ME.— At  a  meeting  of  t^.-  <lnckhi!d»-r;  cf  Hit  Atraiitic 
Shore  Line  Railway   waa  held  March        rU-r   ;if ..pniitinn   I'nr  ici;ii;riin; 

finxmty  ol  tius  Poitnwittb,  Dover  •  York  Street  Railway  Company 
ma  ttui  «|MB  immMr.  Tht  cwMiHtuiM  of  tkt  AtioaMe  Shon 
t3a«  «Hll  be  iteaaed  aad  •  ntw  taad  taut  aid*,  of  •kkb  teittr  ti.- 

900,000  will  be  issued  at  onoe  to  assist  in  acquiring  the  new  properly, 
to  make  immediate  improvements,  acquire  rights  of  way  and  to  begin  work 
etn  »  pr^^^Med  new  line.  This  new  line  comprises  an  t8-mil«  connecting 
l:rk  Ul.^,en  Kcnnebunkport  and  York  Beach  and  will  laake  a  continuous 
system  of  97  milea  of  track,  permttting  direct  connection  between  Lcwl4- 
-tao,  Hci  and  Boston. 

WORCESTER.  MASS.— It  is  iwstible  that  anr.ih<rr  electric  ll«fat  (ilant 
Hill  be  ealabUiked  km. 

ATTLEBORO,  If  ASS.— An  spproprialion  of  fis.ooo  has  been  rated 
%r  Dm  Torn  Board  for  topfosgmtaw  la  At  altoit  Ut^tlng  iystem. 

BttnOH,  lfAS&>-Tbe  Ediooii  Electric  niaariMling  Company.  Boston, 
will  aiiort  at  onoe  oa  a  x-dory  addition  of  MA,  O  coat  |».aoo. 

FAIRHAVEK,  MASS.— Tke  ligfalirg  system  in  M^aatti  will  W 
■cfeaaged  dariat  Ite  jFcar  'io  i-|ihaBe,  <»c|cle  and  a  pelwr  ivvlce  iaati- 
tnted* 

WORCESTXR.  HAflS.— A  tAailnr  kia  been  jpaned  ta  (fee  WbnMler 
A  Northern  StKct  RaSlnr  Coapan^,  nuthnrUay  Ike  eaiatnellvi  af 

the  road. 

WORCESTEK.  MASS.— The  Marlboro  S  Wcstboro  Street  Railway, 
which  h»s  been  recently  acquired  by  the  Worcester  Consolidated  manage 
ment,  :r  tc  hp  thLrougbly  repaired. 

TURNEK'S    K.M.I.S.    MASS.— If    Is   <ir.i«.T,nw„1   ii,it    (He  TnrMr'a 

Falls   ComT'.M-y    uill    builj    a    flram    pUnr    thi?    ^:'-!r  k'    ti>    ;ir.:vide  far  Ilia 

increased  d«ii..in.:I  for  power  durirtr  s^n-'-ni  oi  1l'*,v  -Aal^r. 

WESTMINSTER.    MAS.S      M„.,».!,...!    «r.-.-l    hslllirs    ',.as    decided  er. 

"at  the  town  meeting:,  when  an  «i.j/iysuiMt»*.i^  nirtUt^  for  poiet,  wiring, 
laoipe,  etc.  The  power  will  be  pnrciiased  irom  the  street  railway  company. 

TEMPLETON'.  MASS.— tt  is  probable  that  Tcmpieton  will  go  into  the 
business  of  municipal  lighting  as  soon  as  the  necessary  steps  can  be  taken 
to  bring  Utta  alioul.  allhouah  cleccrkal  power  will  b«  secured  (f««  the 
Gatdfeer  Bloolflo  UMM  Coatpaar  laoliad  af  baildlnf  a  poarir  koaic  la 
'ToMfKMa. 

SPRUfCFIEED.  MASS.— The  eonttact  fm  pnttias  oewrt  uilln  of 
It*  elwtric  light  caUao  aadgnioaiid  hii  boo*  aaaiM  br  Iht  United 
Kiee'rie  Liiiht  CM^aay  to  Ftcd  T  Lay  k  Co.  Tht  aniaat  aoainciod 
f  jT  is  betvecn  t«o  tad  Ihfae  arflat,  and  it  locilad  ia  alauM  avtqr  9M 

of  the  city. 

M,\RI.!'.OKO.  In  about  «we  »r<4;i  il,,-   \l.-ilboro>igh  Electric 

Cmapany  will  be  prrpartd  to  fumiati  ticclric  power  to  all  purta  of  tha 
Oir  and  Sonthbom.  To  ioBure  cOBtlBaoi^  unrlot  llit  ataam  equipment 
at  ibe  iiatiofi  i«  bring  thoroughly  «*«bi«iied  and  <ltang«  will  b*  fully 
cocnpleted  within  a  few  days. 

MANSFIEIJ).  MASS. — The  demand  for  more  elcclricity  for  power  and 
lllftt  bat  baaa  ao  ircot  tbat  it  beeoaa  aeccaaarr  M  cnlaiia  ife«  city  plant. 
Tht  dliatat  at  tbe  r*«nt  alaetlon  trotad  It  oapend  (ja,ooo  for  the  pur- 
paab  Tbis  money  will  be  used  in  tbe  purchav  of  another  engine  and  in 
Iwilding  an  extensian  to  tbe  bouae. 

FITCBBURG,  KASS^Tfeo  diracMr*  oi  On  FitcMniw  Cia  dl  Elaolrie 
-Uilbi  Cai^paay  bare  vattd  aa  doiMt  iba  ca»«ebr  el  lb*  okelrie  »owtr 


plant.  WbcB  tha  Bar  alatioa  Mt  hiift  pCoviaioU  «■§  aiada  far  ihia 
oidCBtiaii.  It  tail  faeicaae  |bc  aMpM  fcaia  1000  fear  (•  anoo  kv  an4  «R| 
maira  tbe  litHaWalioa  ol  aaefber  inaiiaUm  unit 

FEABODY.  MASS— At  the  last  meeting  of  the  Board  of  Trade,  the 
sentiment  expressed  was  strongly  in  favor  of  making  such  enlargements 
of  the  existing  electric  lighting  plant  as  are  necessary,  iind  ciifitinuing 
the  nianufacture  of  electricity,  rather  than  buying  it  m  fi.^relgn 
eooiiany.  A  report  (t«m  Cuouiussionct  Wibua  reconuncnded  an  apprO- 
prialiaa  af  ta7iaoo  for  ovetbaaltnB  ike  pkuu  aad  (attfait  ia  new  aMahinp 

ORAHGE;  MASS.— At  a  riccM  Bi*«lh«  ««  dboMtia  W  tta  Onait 
Dtcttie  Utbl  OHapaar  H  «ai  ^Mad  10  tnttall  taw  mtm  taatrattrt  tad 

ftirniihh  a  day  service  for  power  and  lights:  a  new  steam  plant  will  a1«o 
Ire  I>iit  in  at  Wendell,  The  company  has  secured  tbe  loan  of  an  arc  light 
dynamo  which  will  be  put  in  at  once  to  supply  tnc  srrtet  lamps  until  tko 
iits-  dynamos  arc  installed  when  the  inclosrd  .-ir.<  .mI)  he  put  in,  I| 
will  he  about  four  months  before  the  impra^  r:T!  r  u  ^jc  completed. 

SPRlNCFIF.I.n.  MASS  -  OfScialH  ..f  tlr  El  ,,1.  1:  &  Maine  Railroad,  the 
Hoouc  Vallay  Strnt  Railway  Company,  merchaQia  of  Nortb  Adam*  and 
■MB  wbo  SMBiiy  yaiBhiiad  a  laq»  tctti  of  laiBhir  laiBd  in  laidliain 
Vonaont,  ba*e  been  la  eaaaidtalion  in  Korlh  Adaau  eeuteiiihit  lit*  con- 

!»truction  of  an  electric  railway  from  the  end  of  the  Bfiggsvtlle  line  of 
tlie  Hoosac  Valley  Company  lo  Harlwellville,  Vt-,  *  distance  of  about  10 
miles.  The  main  purpose  of  thU.  line  irlU  bo  10  foniab  a  aaataa  for 
rapid  and  cheap  shipping  of  rh.   .i-.rr.enaa  aBMBflt  0(  hiatbcr  «bkk  It  ia 

pro(>osed  to  cut  anil  uliifi  tfi  lln-  in  irV.  ; 

BOYXE  cn  v.  Ml'.  II.— I-..;  i.  ,r.ria  ;■.  cor  nid.j r iiiir  the  pmpaailiaa  o( 
W.  J.  I'earson  to  fumisb  the  city  wita  electnc  light. 

PENTWATER,  MICIt.— It  u  reported  that  E.  I..  Brooke,  of  Hesperia. 
is  interested  in  the  construction  of  an  electric  railway  from  Grand  Rapids 
to  Pcntwater. 

SHFVHEKLI.  MICH— C.  C.  hield.  of  Shepherd,  has  decided  to  eon- 
rliii.f  il.ims.  power  bouses,  etc..  on  Chippewa  River,  and  will  fifmlob 
HkKc  luid  power  In  Isabella.  Cratlot,  Midland  and  Oare  Counties, 

BERRIEN  SPRINGS.  MICH.— Hie  Bcrr-.rn  Si  imgs  Water  Power  Com- 
pany.  of  wbicb  F.  A.  Brjraa  il  (cneral  manager.  Sotitb  Bead,  Ind.,  pro- 
potKs  c«inaimcliBf  n  itm  and  poarir  flaat  on  St.  Joilfih  Btawr.  it  de- 
nlop  about  iMn  bMWVaaw. 

DETROIT,  mCBi— VMa  Mflala  ntada  «Ht  Ibe  rtf  roado  of  DoMit 
an  idaaalac  <a  inirodnee  ibc  ibirdvnB  dtclrle  riihray  onUn  far  ai*  Ib 
making  short  passenger  and  freifbl  bauls  In  competition  adlb  Iba  Dalroil 
United  Railway  Company's  line*.  Il  is  also  planned  to  giia  (he  city  a 
crosstown  line  from  MiUatiVee  Junction  to  West  Detroit. 

TRAVERSE  CITY,  MICH.- -Petitions  for  the  coMlrixtion  of  two  dams 
on  the  Boardman  River  have  been  granted  by  tbe  Supervisors  of  Grand 
Traverse  County  to  the  Ouern  City  Light  k  Power  Company.  The  com 
pony's  petition  for  the  privilege  of  setting  li^tin^  poles  and  atringiBg 
nrifct  aloag  tht  UihMir  «<  the  Ttaneac  CHr  and  BoaibMa  Boad  wa» 
alta  ttiMtL 

RIPPUS.  MlHH^^Chaa.  awodbnck  bat  been  iraatad  a  teaaUie  far 
a  laetl  tekflbaae  odbanic, 

FERGUS  FALLS,  laNM,^  B.  Oaod,  Cilr  Seereurr,  «riia»  lhal 
there  is  MNM  talk  of  coBtttaellaf  a  etaatata  dam  at  tha  aaanlelptl  olactfie 

light  plant 

BIWABIK,  MINN.— A  movement  b  bt  prttlMa  on  the  range  to  es- 

inhlisb  an  independent  telephone  line  betwccit  range  paints  and  OnhMb. 
Local  men  are  interested  in  the  enterprise. 

CKonKPTON.  MINN.-  N.  A,  Hoffard.  County  Auditor,  write*  that 
the  0  iiMi  t  for  a  lightine  plant  for  the  county  jail,  iiKludlng  storage 
batter),  lus  t,een  awsr'li-tl  (.<  FiiirKsnki.  Morse  &  Cs.,  of  Cblcago,  III., 
for  93.240. 

ST,  JLOUIS,  MO.  The  United  Railways  Company  is  preparing  to  build 
a  aair  Kae  on  ibo  Ft*  Foe  roid  la  eaaaati  tbo  Sk  Louiti  SI.  CbaiMi 
&  WeaiatB  aiilk  Mt  Otf  a  Ctaar  dlHaioa*  la  Siw  Lonia  Caaatgr. 

HELENA.  UOMT^Tke  Bcleaa  V«acr  Tlaanariahin  CMfHV  kat 
SM  tilk  la  oc*«nl  bnett  nf  land  wUck  aW  bt  Saodad  br  kt  ai»  tai. 
Tht  tranaanUena  inrcHtf*  •  total  taauM  af  ItSsldlb 

BOTTE.  MONT.— A  ptiitlaa  to  ib*  Mafar  tad  iba  Olr  Otn^  far  a 

fratKhise  for  a  new  telephone  and  te1c|ra^  aeivbin  bag  beta  fUod  la  Ibt 
office  of  th^  c  t,   clerk  by  Frank  If.  Swa,  «(  Ibo  HoBO  IMapkoat  R 

TelcgraT»b  C'ltriipan-, .  of  Portland,  Ore. 

Ll.^'t-^^I.^".  N£H. — The  queation  of  munictii^l  own-^rship  ci  the  street 

railnr.y   vyalrrr.   of  LiltCOlo  will  be  submitted   tr   .1  \Qlf   iif  tKt-  prr-fle. 

GIBnON,    NEB.   -J.    H.    Davis  ft    Son    wil;   C-'nifT,,,,-    .in    rUclric  light 

and  pc*cf  plirit,    Tbey  will  probably  do  their  own  con^iruc'.^on  wcrW 

RENO.  Nt\'  The  Council  ba-»  a.i:li.iri/ed  N,  F_  Wili,:in  M.iy.ir.  to 
appoint  a  committee,  of  which  he  lie  ih5ii?!n»n.   to   iiiv^tligiilp  ind 

report  on  ilie  ,]  11^*111 'ii  ci  c*i)iMi*btr.|(  .»  nniiiii.-ip^il  rlrdric  liat:t  pl.iitt 

WADSWORTH.  NKV.— The  sale  of  ihc  pl^rn  and  the  puwer  iighu  of 
tbe  Wadsworth  Light  A  Power  Cosnponr  t,j  ihe  Hreec  Hill  Mining  Com- 
pany, wbicb  rccrntly  took  over  tbe  big  properties  of  E.  Olinghouse  in 
Olin^ooot  Ooayon,  hae  been  eonaanunated.  N.  E.  Hummel,  one  of  the 
attomiyi  who  atfOtlaHd  Ibt  aak.  states  ihst  the  Green  Hill  Company 
wiD  at  aaca  Btoaatd  wilb  iba  oaattnittlOB  of  tba  brtrnh  riHsngr  niaaina 
f aaai  Wadtwonb.  «b«re  Ila,  adil  ia  to  ba  lattMd,  lo  Olbntfioaat. 
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HOCNT  NOIXY.  K.  |.— Ths  ttarlnRtm  rouair  lUnwty  Companr. 

*Mdl  operate*  helwrrn  MoorrMawn  Hid  Buil>n«tnn,  paitsinK  Ihromh  Mount 
Htdljr,  bas  ap|>iie<l  for  a  (ranchtw  to  •X|rii>l  the  Uoc  ti^wurd  Siaithvillc. 

OKANCiK,  N.  J  — Only  ont  hiil  w-.s  received  and  opt-nr-f  'Hi  Mircli 
Uh  f<'r  street  liielitiiiK.  Ilijtt  h.ivinK  ^w^^■l^  *-.ihmitle«I  by  Ihc  L'nilcd  hJrctTK- 
Company.  The  bid  •»«  ><••  >*5  I'rt  liijlil  on  n  i  ytar  ciinlraet  .kuI  Pin 
fnr  ,1  yeari. 

SUtGEAM'SVlLLb.  .V.  J.— ^urv<)»  an-  iio«  being  made  (it  the 
prgpoaod  railway  feMwttn  Lsaiteflvillc  and  FIciaiaitiM.  «hicb  it  •■  et- 
pccttd  te  tatb.  Tbe  ratd  illltnaielr  will  b«  opcraud  by  ekclrkity. 
bM  Ikerc  it  Mate  qiwnion  as  to  ib:  leotlv*  |M>«rr  In  hr  u<v-d  at  first. 

TREKTOK.  H.  J.— G«»CTal  Manaccr  Hortey.  of  the  Trciin.n  Street 
Katluav.  *ay*  (hat  Ihi-  Tren;<iri  Ii;iMt:..r.  rxteni.ion  iTrciiImi.  UaniiUon 
k  I'-wiriK  Tracnon)  will  be  coiiitrvivl*:*'.  M  >iitcx  tind  i'rii;(^letei!  by  luly 
I  It  ihr  Intnl.  The  Mtrci-rvillr  an. I  il^ititluin  .^ijuaf>-  ixtmiind  will 
al»u  br  ci'UMtrocte^l  at   an  early  date. 

ALBCQUIvRQl'E,  .N.  M. — ln>|>tuTsmrnt»  *re  under  way  and  couicin- 
plaltd  fey  die  C«londo  TclciAoac  CMwany  la  lU  loeal  •yneai.  whidi  will 
njumiai  an  oittiv      ibwt  fioajooai. 

BtTRTONSVllLE.  N.  Y.—Tht  Uudtan  IU**r  ElcclTic  P<mr  Conpaay 
«f  Ckoa  VtUt  h  «eBild«rla«  Hw  coaalnKthw  a<  a  dam  at  BnrloBatrinc 

AMSTERDAM.  N.  Y.— Tbe  Empire  Stale  Powrr  Cpvpanr.  at  wliicb 
C.  M.  Knlibl,  •{  AaMenUai.  ia  •uperintendent.  baa  caiiildMed  plan  fw 
a  aub.«tati«n  tt  be  meiad  oo  Chuivh  Sireei.  tUa  dty. 

CREENFORT,  N.  Y.^An  applicati'jn  «f  the  Ftahct'B  lalaod  Kailroa<l 
Company  for  peritiiM»i>ti  e^tnsirvici  and  nprratc  a  Mr«et  surface  rniUoad 
ha»  been  made  ti'  i'onnniH^ionet  i»(  Highway^  f»e..rKi.  IC.  Fleet  of  S<.'iub...ld. 

LITTLK  KALLS.  N.  V.— The  Common  Council  itrsnte.)  on  iMarcil  o 
a  franchiw  lo  the  llud«n  Ri»er  F.lettric  FawCT  Cwapany  o(  tileoa  FUla. 
The  company  will  *iion  c<imnMnfe  laying  conefaliu  in  the  bil>m«»  portion 
of  tbe  city. 

TRQV,  N.  v.— The  Forem  riarli  Railway  Comi^any  ii  coaaMcrim  th* 
adtriaabililsr  of  aaaldat  an  applie.>ti-iii  t..  the  city  of  Kenne^er  tor  a 
franehbte  lo  operale  a  »treet  raiUaiy  in  ib»t  eliy.  h>ii  noihinfi  will  be 
done  unlit  tbe  mailer  of  tbe  franchise  from  this  city  i»  setllrd. 

HICHFIF.LD  SPRINGS.  N.  Y.  The  miere..ti  behind  the  plan  to  build 
tbe  prupoaed  Itlon.  Morria  &  Sidney  eUxlric  railway  rititnate  the  cott  of 
the  line  at  $471,^6  atld  tbe  co»i  of  the  euniptnent  abont  $159.^0.  Tbe 
coat  of  tbe  read  Itoaa  M«rri*  to  Sidney  »itl  be  $}ai,3io,  lOaii'UaE  a  luiaJ 
of  Ihc  SC  adlea  MDr  attdpfed,  If*'  ft  ia  prqnaed  u  fann  a  oan- 
pmy  wlik  ■  oapiiBi  «(  tttm  Wook***  w  f  <,anhooo. 

WUrttAlXt,  K.  y^PnaUcat  Benry  J.  Keiee,  of  the  International 
Sillway  Cowpany.  baa  eoafimud  lb*  icpon  that  Joarph  11.  Mayor  and 
William  F.  Shechan  have  closed  neuotiation*  whereby  the  Traction.  tJaa  & 
Electric  Finance  Company,  recently  incor^wraled  at  Albany,  haa  aecurcd 
pcoanaivB  ef  Ui«  electric  light  plantx  in  Eric,  fa.,  and  all  tb«  ataclric  Una* 
and  ftanebiaea  covet  inir  the  territory  bctwccB  Bail,  fa.,  and  BaMo.  Tht 
Iraiuactiaai  iinolraa  opwarda  of  t7.1wB.4waw 

CKCGMSBOia  N.  O-^  J.  JuatlCT  baa  baao  innlBd  a  tfUtMt  to 
coannKt  an  dactric  NUwur  ffon  Orawitoro  to  Hlgb  Palai. 

LEXINGTOK,  N.  C— The  dly  anthatiiiea  ara  tnaiaMitg  albent  «*aoa 
wocdi  at  awflllBary  ht  tbt  anralrlpal  atecerie  lifbt  planl.  for  the  parpaao 
•f  iaaaaal^  Ha  capacity. 

ALBCMAmC  W.  C— Tbe  Albemarlr  Ice  Company  baa  been  granted 
a  franchiae  lo  opcTulc  eirciric  and  water  plant*  and  will  ealaWiab  (neb 
jilanta  for  the  purpose  ol  bu(»plyina  tight  and  water  to  the  dty. 

RF.IDSVILLE.  N.  C. — A  cnmniiiiee  been  appointed  to  •rewre  an  en. 
(incer  to  eniroate  the  cost  of  buildinic  an  eleciric  railway  from  this  city  to 
•oiaa  point  ia  Caivell  County  to  conneo  with  tbe  Norfolk  &  Weatem 
KailiMd. 

CASTONIA.  K.  C— Tba  Spencer  Jfoortain  Pearar  Coapoay  baa  been 

awarded  tbe  MMiaet  fcr  copplyint  liahtlni;  cMratt  ar  (bo  rata  of  fe 
per  hp  year  for  d^  aae  and  tia  per  hp  year  for  nJcbl  «ae.   It  ia  tltbaaled 

that  about  (.touo  per  annam  will  be  saved  by  the  city  at  these  rates. 

WINSTON  SALEM.  N.  C  — llie  Huaril  of  .Mdermen  has  adoi>1ed  a 
resolution  providing  for  the  purchase  of  the  plant  of  the  Winston  Salem 
Ciat  Lighting  Coeipany,  and  if  the  same  cannot  br  purchased  at  a 
rr.it'.nable  figure,  to  e«tAbltsh  a  niuniri|ial  ^as  or  electric  light  plant. 

Cril.l.'MBUS.  OHIO.— Tbe  llo.ise  has  passed  tbe  bill  appropriating 
tastooo  lo  inalaU  an  electric  tight  and  power  plaat  in  tbe  Slate  Hoaac 

SHEUY,  Oma-'rhe  Shdfer  tcitykana  Ccnvany  baa  bwreaacd  itt 
eigilil  aleck  from  fia,ooo  lo  tys^aoa,  and  wiU  make  ■nqwoacaaewta  to  ilt 
cxebaiwa. 

ADA,  OiflO^nic  Ada  Tclepbone  Cempaay  baa  inoaaed  Ma  ctpUal 

•lodi  flora  t>««.<">o  to  Su;....        The  incnaae  l«  nado  for  tba  iwrpeaa 

of  firovidiliff  for  c<>tileniplair<l  iiiiiii(.\roirnt»  tO  tbe  ayalCOt. 

Ci.K\H-ANI>,  Orno.  Mr.  (  1  F  A!,!...,  W;ili:,m,..n  Boildinit.  this 
city,  has  been  re^ivlfist'd  to  prepare  ji::ai.  ;imt  speeificntions  for  the  pro 
J.i--iC'l    mtiDiC'pal    elrrlrie    I'KbtiriK   j.Utit    for    S"lllh    Urooklyn.  Clrvrland. 

CLl".\LLAMt,  r)llH<.-lhr  Clcvd.Mid.  Pjinoville  &  Kjslern  Railway 
Conipaay  la  iieiavtiatirHI  for  the  aaic  of  J.ivt>.c^'>  5  per  cent.  boniU,  the 
pmcccda  of  whicb  wUI  proride  for  earioas  improtwaiaiila  centcoplalad 
by  lisc  eonpany. 

TOIfDOt  OMZa—Tfec  Vtttetn  Iran  Worto  ate  faepannc  (o  *nct  a 
new  nmnnfaelariac  pMM  conalaiinK  of  ei|bt  larie  baiMliiK.  TImm  irfll 
be  a  central  potacr  atatUm  for  lii|biiB(  and  keatint  all  tbe  bnildinca  and 


siipplyinit  iviucr  for  the  motors  drfvhtg  varioua  nacMnciT.    A.  MHIi,  a 

Tiiledo  architect  an.l  eii(rijiei-r,  i.«  pfelrariltu  the  plates, 

CLE\KL.\\n.  OHIO.  It  is  piohable  lho|  the  proposed  Clevelaod. 
\shland  &  M.insiSeld  Railway  wdl  be  Imilt  thii.  spring.  It  i*  beinu 
l<..ieked  by  the  t^lcvcland  \  >i>iilbwefclero  interenis  ;ind  the  cr.giiieerink' 
work  1<  in  charge  ..f  the  Kiberts  &  .\bbctt  Company.  The  company 
will  be  a  sei^irate  ciri-ir^lif n  with  a  capital  stock  of  $l,ooo.i»oc, 

STEUBENVILLE,  Ollli>-  The  Oillonvak  &  Obw  River  Tiactwn  Com- 
pany hi*  aocured  a  cbarter  frosn  tbe  Scemary  of  Stale  to  conciracl  an 
eleeirle  railway  from  Raytnnd  m  nmooTile,,  a  tUMtnee  at  eH  ibUci.  J.  T. 

IloJirins  is  president:  E.  E.  1'rr.kine  and  T,  J.  Stringer,  vfee-pKlldtllla; 
\S .  H.  Francis,  secretary:  W.  t  FawcctI,  cbtef  engineer;  Looi*  Llpp- 
hrirdt.  treasurer  and  Rrneral  tn.in:iKcr. 

CLK\KLA.\D,  omo.— The  Baltimore  &  Ohio  Railroad  Company  >s 
preparing  10  iostail  considerable  clectricai  apparatiia  in  tbe  new  repair 
•hpva  beinf  erected  at  Lcraln,  Ohio.  Tbere  will  be  a  very  eomplele  power 
idMit  of  abont  loao-fep  boiler  e*i»clty  and  feaaralefa  will  t«  itwtalM  10 
foniiah  llgbilnc  earrent  and  to  .i.ipoly  inaMra  tat  operaling  mathine  laola 
and  a  number  af  derices  for  handling  fnOl  and  atbea.  Pfana  aie  being 
preiiared  at  the  Italtimore  offices  of  the  company. 

d  VI  I  N.N'.VI  1.  I'lllO. — The  EnecMtive  Cimmiltce  of  the  Cincinnati  it 
Sulrarfaan  Bell  Telephone  Company  authorized  the  construction  of  a 
large  nnnber  of  conduits,  which  w.tll  tike  every  lelephone  wire  and  pole 
down  acrosH  tbe  canal,  the  com  of  the  new  eoiiduiis  wdt  lie  ^S.ooo. 
.inri  the  new  eable  to  br  nacd  In  tham  4yy,aco,  Bafciag  a  tinal  of  $t6s.0Qaw 
Midi<  will  br  called  for  at  Mtee.  Aa  aeon  aa  tbe  ronlract  is  tei  tbe  work 
will  be  rushed  to  completion.  .\ddrc3s  Rayard  I..  Kilffo-.ir.  eenerat 
manager. 

MVRTLE  CREEK.  ijRE.-  C.  C.  White  has  petitioned  for  a  franchi-r 
f*ir  an  electric  light  planl- 

XfcMl.NNVILLK.  ORE.— H.  S.  Maloney,  City  Ratorder.  wriica  ibat  tbe 
ittipTuvemenis  conteaplMcd  to  the  elceitle  ligkt  plant  karn  not  yet  been 

dcciited  upon. 

BANTlON.  ORF..— The  City  CatMCil  ha*  Ciaciled  a  twen(y.yaar  dcetric- 
ligbl  franchise  to  the  Baodon  Bledrfa  Light  Company,  work  to  be  cent- 
ntenoed  by  ^ay  i. 

lONE,  ORS^Hio  city  Covaeil  la  hotdlng  open  ONMlag*  wkb  a  view 
lo  rbabing  tha  InaiallathHi  of  the  atnaldpal  dactrle  light  plant.  The 
mm  tr  baa  been  nriacd  and  tbe  Cenddl  ia  new  open  far  bids  for  fumish- 
material.  It  is  intended  10  install  a  soo.Iigbl  generator  and  to  p..it 
in  about  joo  laitipa  at  once. 

HAWLEV.  PA.— V.  A  l>feker.  F  C.  While  and  Ijewia  P.  Cooke  hare 
purchased  the  plant  of  the  Ilawley  Electric  Ltflift  Ca^paiiy  and  wiU  ea* 
PC131I  about  $50,000  in  improving  it. 

JOHNSTOWN.  PA.— A  ayndiaUc  of  aapilaillMt  beaded  by  C  S.  7tn- 
niflg^  of  Maryland,  bas  abtaiaed  tbe  charter  liibtB  and  franaUae*  ot  the 
Smnaaael  County  Elatria  Ratlnny  rnnipani 

OOATESVtLLC.  PA^It  ia  tiaied  flat  lha  Weet  Cheater  Street  Sail, 
way  ComiKiny  bai  been  granted  rigbt  Of  wagr  by  Joaeph  and  John  lealc, 
b<'iween  Coraie»*i1le  and  Callagberrillc;  a  diatance  of  four  aallea. 

PHILAUELPHIA,  VA.—rhr  Manl  of  tbe  Chester  Traction  Company 
at  Penrose  F'erry  tiri.iv"-  w-.i-  .ii.,.cked  by  the  bursting  of  a  tlywhcel  1 
few  ds*'n  BjTf?.  it  i&  esfioiatcd  that  it  wiM  cnsr  $^5,000  10  repair  the 
damagi  r.<        iing  and  equipment. 

WXLKESBARKE,  PA.  -llotb  the  WilVesharrc  &  Uaxleton  and  tbe 
WDkeabarre  It  Wyoadnc  Valky  Eleetric  Iteiiwar  CawHn  arc  gvcpaifiig 
lo  Mbbe  hnponant  iHiptDeenient*  attortly.  Tbe  feraar  will  txtead  it* 
!T«dw  fr«M  AaUey  dicecily  liiia  iMi  dor- 

ALTOONA.  PA.— Inpiofcnwnt  bonda  fn  Oe  ana  of  |iia«o,«op  will 

he  issued  to  cover  a  mortgage  for  a  like  lam  gitSCg  tO  HM  Slaildiril 
Tru^t  Company,  r.f  New   York,  for  the  purpose  of  bsdMblg  tho  40-alla 

i-leclfic  railway  lietween  this  city  and  Bedford, 

PinL.\I>FLPHI-V,  P.\,  Only  one  bid  was  received  and  opened  on 
March  I)  fni  tbe  electric  Itglitinc  omtracl  for  1907.  which  was  submitted 
by  tbe  PhiladdflUa  Etecttie  Coatpaay.  II  nnod  to  dn  the  work  at 
the  same  price  it  ia  gcttlag  IbiB  year,  «UA  to  ihoat  4m  fcr  lamp  per 
year]  tbe  eontraet  lar  Ihia  ytu  aaiMilia  lo  Ci,iMy,)n}. 

PITTSBURG.  PA.— Bid*  will  be  received  nntil  April  a  by  Major  Wnt. 
L.  Sibert,  Corps  Engrs..  V.  S,  A,.  PitUhurg,  f<rr  furnisbtng  and  crecttng 
right  65  hp  gas  engines,  and  eight  belt.dris'cn.  ^.stage  air  compressors, 
luu  each  of  lUe  f.:>lltTwmg  places  on  the  Ohio  River:  Dam  near  foot  ot 
Neville  Hland;  Irani  i,  tilenoshorne;  Pam  4,  I.egionvtlte,  and  Dam  j.  near 
IVeedoin,  .ibriut  y.  II,  iK.  and       nulcs,  respectively,  below  Pittsburg. 

I'a. 

BELXON,  S.  C. — Tlsc  aurvey  ioi  an  ioteruxlmit  ctcirtrie  railway  from 
Anderaett  to  Belioo  baa  been  cnapleled  bgr  Engineer  J.  E.  SMae,  of 
GraentHlle,  S.  C,  and  tbe  work  of  eenatraetion  baa  been  coanieoeed. 

CHESTER,  S.  C. — The  S.iuthem  F'ouir  Company  ha»  made  a  prOfaiWoa 
to  supply  the  town  with  clcetrictty  at  the  rale  of  $20  per  ho-year  fOf  not 
leic  iban  »oo  bp,  Xhic  ia  ahoin  half  ibe  priee  bcia|i  paid  by  the  city  at 
prcKnt  and  it  la  praliahle  that  the  oAer  trill  be  niaieiiWd. 

HIGHMORE.  S.  Di^O.  C,  KlMMnhradi.  Clly  Andhor,  writer  that  L. 
White,  of  Clear  Lake,  kat  aceiwcd  a  ftaiiebita  (or  waitt  wackt  and  an 
electric  li|kt  plant  bete. 

YOSKTOWN,  TEX.^^  doctiie  Kght  and  power  plant  to  to  he  fak 
ataUed  hare  aborlly  by  Koenig  ft  Son,  at  a  COM  of  9l«>a«0b 
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BtlVAN.  TKX. — Urupc  *  ilaiM,  »i  C.jlltic  buiixii.  Inn-  <l<\;i4e<l 
M>  fCtiliMi  tlH  Council  for  H  fxtncliii):  ('.<r  an  electric  hsht  pliint. 

VROWN'SVIttS.  ia.—r.  J.  CMotK  tmi  S.  C.  Tucker,  oi  ikts  eliy, 
•n  prcr"riDK  tn  init«!l  m  «l(«4ric  lillii  tod  fewer  jdant  facnv  Th* 
■crvice  otil  |.ir.l.al>!]r  alto  b«  (xmiM  to  Stilinom,  Hn^  ntimeii 
a|i|io«iie  |:ri>viii«>illr. 

AC5TIN".  TKX.  W.  F.  Robiiifr.  to  tttonKT  o«  Mew  Vork.  hm  ar- 
rived ftl  Aiihlitt  f»>T  l!ir  j)iitiK*ic  of  sulitmitliitK  a  ikroptMiilio;!  !a  the  City 
(  r.iincil  tn  rcbuil'I  ihf  dam  acro»t  tiif  ("o[*)ra<ln  Riv«r  anil  inslall  lii 
clvcitic  »(siit  anil  puwcr  plant  lot  tltr  city.  Mr.  Xo^roou  Mjrs  li«  rep 
HMMs  •  urong  •grniiieMc  «f  civiuUitt  dIw  MMid  ready  w  midtrlilK 
taA  mny  «vt  lb*  «oifc  tf  tbo  d«y  will  «c««iM  tbe  |ira|M*(Uea. 

ALEXANOKIA,  VA.~-ll  U  ruotond  hnr  tlial  loot  iKoetoirrn  iirr 
endemniiiff  to  intcretl  New  Yofk  caplialiitlii  in  »  propotiiion  tt:  tumttutx 
an  riMtrU  r>tlw:iy  ►•ft»«ri  \V.t«lnni;1'jn  1:1. 1  Ml.  V  iriirm.  \\x  AlrxAiiirla, 
in  opp^isittiirt  to  the  WasKinRt'.w.  Alc\j3i<lrii  &  Mount  \'rrii*in  Railway 
CofillNUty,  It  Ht  iiaiJ  that  tbe  plann  call  for  a  l>3nd  i«t)kuc  01  St.^n-j.noi^. 
fS40i|toa  n  he  ned  in  tbe  eonKruction  of  rigUtnn  iniici  of  riud  and 
tM  yetirer  Imimo,  $e5«,«o»  fer  llie  e<)uipmcn«  (11  tlii«  city,  %tvtjv)p 
tv  iMUN  ib«  Mm  in  the  DiMiht  •!  CalitiiiMa,  and  fM-  the  een- 

d«fitioB     rlifel  •!  way, 

TACOMA.  WASH  -  A|>)''«<-i'i"n  Kits  ma.U-  l.y  itiv  S<i>i.<-i  Tel. 

pIlAnc  rottJvat-y  fur  a  pcTiflil  to  lay  wn'J'*reTi>und  ci>nJutts  in  '.liflcTciil 
ftfclions  «>f  th*  city.    If  ffranteil  the  work  wilt  comrnvncc  at  imc«.  ' 

SE.M1  LK.  WASH  -K,  M.  I>av.  of  Bcllinuham.  rrprc^tntir-  the  SVittU- 
Vaticuuvcr  Electric  Kailway  Company,  it  nid  to  hare  iceured  for  that 
cotnpany  ihr  olil  ruute  of  the  Great  Neclkcni  ItallnMd  btm  BelleSle  Id 
Hcllin^banT.  a  distaihcc  of  jo  miW«. 

SBDKO  W1NII.EY.  WASIL— Tie  Skmit  laiprimniieiit  Catn|.vany  faa> 
leued  e  tract  of  ffraand  and  win  4iwrtl]r  iMall  a  ase-hp  neom  plant  to 
furniWh  power  for  Uihtinf  tht  «ltr.  Hie  bMcntim  b  ta  rm  In  an  aaxiltoiy 
pUiii  f'>r  uta  nfban  Ikt  ftmetir  watar-poww  plmi  en  GUIian  Creek  !• 

r1HaMr<l 

MOKr.ANlOWje,  W.  VA.— Secrelar)  W.  W.  Smith,  of  the  Putikaid 
Valley  Kailwar  Coavany.  urilea  Ibat  Wd*  tor  coflMncttac  Uic  propoacd 
raiiv.»y  »|N  b*  Kciived  tai  ifea  wrini;  and  ibai  tte  aaat  ii  (ailmiM  at 

MAHINKTTF.  WIS.— F.  H,  Rof,.lyn.  of  OOilioth.  »rit*»  tint  tkc 
propoetd  pown  placit  >□  wtaicb  he  sod  aMOCMMe  arc  iMtr««M4L  la  M  IM 
caaalructcd  an  HIgli  Falh  FMiiiifla  SWcr,  Uariaeue  Caaniy.  Eagiater. 
Ikanltl  W.  Mead,  af  CUel«D.  Ul, 

FORT  D.  A.  RL'SSIil.L,  WYO.— Bidi.  will  ree^vv.l  by  Caiit  W.  S, 
Scott,  Q.  M..  L".  S.  -A.,  ClKTeiiiic,  utitil  April  14  <«r  liarnithini;  and  in- 
stallinff  electric  liftht  fittture«  in  certain  buildicRf,  and  for  cxtendintr  the 
lighting  «)itein  at  Kori  [>  ,\.  RumcD. 

CAI.G.KRY,  .M.B.— The  City  Coimcil  is  laaliing  artUKeaMiU  for  tealiiiiK 
improvementa  to  Ike  otteat  of  f  ja^aea  ia  the  cketrlc  liiM  wpium,  Addrcai 

Alderman  ,li>nr*, 

KliMONTfi.V.  AMI.'  The  City  Council  in  coniidertng  plant  for  ill 
electric  tailxa)'  tlirouali  the  citjf,  wlih  an  iiii«iu4ot>  10  Kiai«tla«,  Addreia 
die  anvar  ar  aiiy  eaginecri  J.  B.  BariMMfta. 

XAMXOOFSi  B.  C— InanilaBo  to  Ibt  elaclffo  liikiiiii  idaat  ate  befag 
aeanMend  tgr  Ihc  Cttr  CoanetL  Addnia  AMamn  McLeaa. 

MACLEOD,  CKSj^lh*  la«a  eacacN  It  twlflnf  to  Hie  leiWalnre 
far  permiati'in  10  build,  ows  and  aftrale  an  eltetrie  light  plant  .^4dr»• 
C.  II.  Baker. 

CARBERRY.  C.\M,— The  r*1riyiyer«  totnl  almosl  unantniously  In  favor 
of  thr  lo»n  b^iilding  a  civic  electric  light  plant.    .VMre««  Mayor  Eiir.n. 

VIRUEX,  .VI.AN  —  New  Yotk  (<«rtiei  haTC  i»»dc  a  prtn'oMiic^n  10  the 
taw'n  to  install  an  electric  light  plant  here.    Adtlrr*^  ,1.  Rattray. 

BRANXK>.\.  man.— C.  B.  McAllister,  fepreteiiting  the  Great  WeMern 
I'ouver  &  Machinery  Company,  \\ks  prr^nted  a  Jtropolitlon  tu  the  CoillKil 
for  the  installation  of  a  plant  tu  coit  $.ioo,o(jo.  Addrcs*  G.  K.  Sykes, 
accretarjr  end  treai-jrer. 

TORREON,  HEX. — More  tlun  Uia^Kro  bu  been  mabwnhed  by  local 
r^palelina  Mwarda  eainiaUxiBs  a  cgtayanr  f*"  tlx  pofeae  af  creetbia 
a  new  deetiie  Ifiht  and  power  plniit  htn. 

CtXOiV.\}\V.\.  MEX.— Covernor  fn-  j  ir  (  i»el  and  others  of  this 
city  aire  interested  in  the  pciject  o;  .^1  .j' ■! 1: it  <  a  large  hydro-t-tcctric 
power  plant  on   the   San  Vedro  River,  about  4}  milca  acnatit  of  berr. 

It  i«  ptaniied  that  elevtri.-  p.-iwrr  tbill  be  irammlMcd  •»  Cklbnakua  Bad 

iMher  town*  ill  tlii>  vicinity. 

IIAMILTOV,  ON'T.- -The  W.»tern  Ccuntica  Toner  Company  win  bnUd 
«  pole  line  from  here  to  Iltrtntfrtrd.  Oni.,  a  ditunce  of  .jr>  miles. 

IIRANTKORD.  ONT.  The  firaod  Valley  Radial  Company,  ol  Brtnl- 
ford.  b*«  puictiaaed  tlM  TlMHin  Valtcy  road  mnniitg  froni  Ingenall  10 
Waodaieck  and  ataaaMM  acMral  at  aaeib 

QUEBEC,  OUE.^  Ii  aiM  llMi  «*  N«nh  Mwm  nneer.  tiltwair  A 
Xivintiaii  Cfiaay  «ni  ibertir  be  ia  the  marbet  for  «i^t  n»b«r  giMf 
raiora  far  Ibe         adH  at  Snen  Uiadc. 

MONTREAf,.  Ol'E.— S'tuitor  r>omville,  .St.  Johns.  X.  B..  caMed  from 
England  that  he  inlcre-.lcd  iiiUleient  capital  fur  the  building  of  the 

(Korosed  electric  ro-ad  from  >(ontTeal  to  the  Ofe«t  I-aki-<;.  a  dl»tance  of 
about  600  mites.    The  line  will  be  known  at  the  Canada  t7en1ral. 

SWli-T  CL'KKENT,  SASK.— J.  T.  Booker,  ]|<himob.  Tex.,  is  ptc- 
paring  la  bMall  a  local  tclcplmna  ayMem  bete  wbMl  nffl  ba  eeodaeled 
tgr  nn  lnJt|ieailent  cnni|ia«y. 


Company  £itctiotu» 

MOtnCRSYi  CAIu— At  lb*  feetiu  anBual  Metiina  in  Loa  An«e^t  of 
the  atoeUMHcTi  «f  the  Manterey  Cnuaiy  Gia  C  Riectrie  Com|i*By  the 
fo'lowlng  iWceri  trera  dected:  C.  W.  AUtn,  iwecldeai  iuid  ■entrat  taaita- 
ii-  t:  Mr*.  Cart  E.  HuUell.  vieeiiircaideat;  R.  C.  F.  Smith,  accgettry 

tn  .ivitrt , 

SAN  l-RAXrlS(  lt,  <  AI-.  Tin-  |-atii,c  Ci..  .\  Kl.ttric  t  ipt-jry  has 
cltfted  nllicrrs  for  the  tsext  (im;*!  year  f<»4io»*;  I'residtiit  .lohn  .A.  Drit- 
Imi;  vice  president.  Frank-  O.  Dmioi  ireeiurrr.  Cyrtw  IVirce;  «<cretary, 
i'.  W.  Conliik.  Tlie  board  conaiMs  of  X.  W.  Halacy,  chairm.ii-.;  E.  J. 
•  Salila,  Ir.,  John  Martin.  Frank  C.  llritni.  \\  ilNan  R,  Crockef,  .V.  D. 
Kideoiit,  Frank  It.  .\uder»on.  Juseph  S.  T,:<iiii.  John  A.  Brillon.  Hettry 
F„  BalMn,  Lonia  V.  Moawafle,  •iarrei  W.  Mclnerny,  Qprnt  Pelroe,  Cad 
Tnylar  and  P.  W.  McCnldiean,  the  latter  af  New  Yaifc  Oiy. 

MATTOtJ.V.  IM  At  the  milling  i>t  the  Maltoon,  Sllelhyville.  I'ano 
\  IlillsborD  Traction  t>itr.|:siny,  ihi-  following  otficers  ucre  elected:  \\'.  R, 
i'atton,  (!harle»tiin.  preudrnt;  Robert  Johns.  I'an.i.  vice  president  ;  I.  Ii, 
t  laig,   Maltooii,   sei-rcntry;    I.    W.   V.iiiti*.   Shrlhynllr,  tre^mitet. 

flt'XTIN'GIU'RG,  IXI>.-  At  the  iinituBl  i»eeting  of  the  iMihois  Comity 
Trlrphnne  <  ompaiiy  I  In  I'leKiit  dircctort  were  re  elected  as  follow*;  H. 
Landgiebc,  TbiU  DilJ}'.  Cbat.  Hoenkhtnt,  C.  R.  Rtnubrok.  E.  C.  Dufca- 
daeb.  Huge  C  Baibtn.  The  laiMr  wai  aha  M-eltcMd  ■ectttanr. 

IOWA  FALLS,  IA.— At  ibe  annual  meeiinii  of  the  r«ilril  Iowa  TUe- 
pbnue  Coniimtiy  the  foU^.wing  Utifd  of  dirri'-totN  was  elei-tcd  hy  th«  atacb* 
k<'l<J<rs;  Wm  .May»-.  W,  Ll  Wagoner.  Jos.  Hutmun  and  .1.  H  HtMM- 
innn  of  La  IV  rte.  Ia  :  W.  V.  Shi|>lcy  and  J.  II.  Funk  cf  le  va  Falls, 
(ieo.   Wright.   Clii*.   Hawk*  1.  .   '  r    l  agle   Grove,  and  (if  -   'i\  - -tf-rin,  of 

I.  a  Poru.  Ihe  t>i>Aril  elected  the  foUowins  officers:  I'resident,  W.  D. 
Wicener,  of  La  Parte;  viacprceidrM.  J.  H.  Fiink  ef  i«w«  Filit;  lecr* 
tary  and  tmaurer,  \V.  V,  Sbffiler.  of  ]«••  Pallt. 

MtUISVILLE,  XV.— At  Ibc  nonial  neelin*  of  Ihe  Independent  Lena 
DlatiBM  Tel*|4ieaa  fe  Tdcfiaph  Conpany  bild  In  Wtlndncloa.  Del',  la 

FeliTuarv.  'he  fo)lii»ing  director?,  were  elected;  John  A  .Armstrong,  J.  D. 
Cowers,  Ihis.  J.  Doheny,  Donald  McDonald,  S.  S.  Adanu.  Jr.,  C.  C 
ftickel,  J.  W  Irwin.  E.  M.  t  otenian,  C.  I..  Ilnghes.  tleorgc  W.  Lenman. 
C.  1'.  Knoelel.  ,\lall  O  Doherty,  Ed.  I..  Bsrher. 

LOUISVILLE.  KY. — Al  Ibe  aooual  wcctinc  of  the  *tnikholdei »  of  the 
Lauitvlllc  Baaw  Tdeiibaaa  CamniBr  bald  at  WINiIniliMi.  Del.,  in  Febru- 
ary, the  followiiut  direclart  were  altcMdi  Jabn  A.  Anutirong.  Charln  J. 
Doherty,  E.  .M.  Coleman.  C.  C.  Bickel.  |.  FawcTa,  Geaege  W.  Lcwaaa, 
C.  U  llugbes.  W.  C.  Garland.  J.  G.  Gray,  C  D.  Koocfd.  Donald  McDg» 
aid.  Malt  O'lloberty.  E^l.  L.  Bather. 

S.\C,IX.V\V.  .\nCII.  The  annual  mi-ctinim  of  the  Bartlelt  lllutuinatinff 
t^tnif^nny,  the  Saginaw  Valley  Traction  t^onipany  and  tbe  Saginaw  City 
i  "aipaiiy  were  held  here  recently.  Tlie  Bartlett  Illuinli'.allng  Com- 
pany directors  were  cboaeit  aa  follows:  George  B.  MofUy,  U.  T,  Wackea, 
On*  SAnm,  H.  O.  WnlbgidBe,  &  B.  WolC.  Xhe  aSetn  afet  tttMrn, 
n.  D,  WallirUar,  New  York;  viee-prteideiit,  8.  Cdarin  WoW(  teerrtary 
ttra»iirer,  Clia*-.  F.-  Merfchon;  assistant  secretary  treasurer.  George  E. 
Hardy.  New  Vork.  T'lie  directorate  of  the  Traction  Company  inchtde*  the 
following;  George  B.  .Morley.  Tlmv  A.  Harvey,  G.  M.  Staik.  H.  T. 
WSckes.  C.  M.  t  lark.  Philadelphia;  II.  U.  W  albridge.  New  Vork;  S.  E. 
Wolff.  The  of&ccrs  are:  President,  H.  D.  VX  albridge;  vice  president, 
S.  E.  WolR;  leerciaryimuarer.  Chas.  E-  Mershon;  assistant  secreisry- 
tteaturer,  Georte  B.  Hardy.  The  Ca*  Company  direciom  are  the  follow- 
ing:  Georgr   V.   .Morley,  Jaj.    B.    Peter.  T.    E.   Dorr;    Fred   H.  Potter. 

II.  I).  Walbriilge,  T.  A.  Ilai^ey.  S.  E.  Wolff.  B.  C.  CoMi.  Tbe  officers 
are;  President,  H.  U,  WaUiridge;  «icc-|iretidciit,  Geo.  B.  Moflcyi  iccre- 
tary  ireaturer,  dii,  S.  Mctiibta;  anmtant  tecrdary  tfiNiarcr,  Gtarie  E, 
Hardy. 

COLFAX.  MINNd-^  «  aweHnf  of  Ibe  lacal  itltvbiM  caawanir  tbe 
foUowiac  oAcan  were  alcMtd:  G.  I^icng,  prctidenis  Bert  HIlMat.  aac 
ictarjri      lleaw,  tteaMiers  B.  Bautbbal  aad  G.  Pewca^  dineiora. 

ST.  LOOK.  HO,— Tbe  annud  aDcctloc  of  Ihc  atoildialdert  ef  Ibe 

I'nited  Railways  Company  for  the  rtcttion  of  directors  was  held  March  %. 
The  following  directors  were  re  elcctol ;  .lohn  I.  Beget.  01  .Milwaukee: 
James  Campbell,  Murray  Carleton.  Ruben  McCtlllnsh.  Henry  S.  I'riset. 
W.  V.  N.  Powelson,  Festus  J.  Wade,  of  St.  l^jwi;  C.  W.  Wctmote, 
Gfirge  R.  Sheldon,  of  New  Yoik.  Ckarlet  H.  Uuttig  mid  C.  I>.  Smilbert 
were  elected  to  (ill  vaeaacici. 

TOLELif^t.  OHIO.  The  Toledo  Talk.O-rfcone  Company  bat  elected  tbe 
following  directors;  George  Metier.  A.  I..  Irish,  Will  Tyler,  O.  C  Reed, 
Frank  Thompson,  W,  R,  F.d«*r.  Jacob  Gcrrold.  Harry  M.  ErnigJi.  Law- 
rer»ce  Lucker  of  Minneapolis.  George  Chase  of  San  Francisco,  J  C  G«r 
ney  of  Cincinnati  and  C.  O.  Bevel  i^f  Pltlfliotg.  The  capital  slock  has 
lieen  increased  10  $1,000,000  an.l  the  company  i^  pfep.iriiu  plans  to  greatly 
enlarge  the  plant  and  liA  aeieral  new  building? 

SPOKANE,  WAS  11. -  At  tbe  aonoal  meeting  1,1  ilic  W.inhing5on  Water 
Powtr  CoMpmy  Iba  iruiM  dccled  were  H.  M.  Weberda,  J.  P.  M.  Rich- 
ardis  Tbomat  C  TheaMon,  A.  B.  Canipliel].  }.  D.  Skcrwood.  J.  N,  Glover. 
Iluher  Rasher.  D.  L.  Huntington  and  W.  A.  White.  Fiank  LyiM.>n  and 
George  Southard,  of  Xew  York.  The  otiiccri  elected  were:  H  M.  Rich- 
ards, prcniilent;  A.  B.  Campbell,  first  vieeprrsident;  O.  I.,  Huntington, 
second  vlce-pre^i.lrnt  and  general  manager;  H.  E.  Peik*,  treeanrcr.  tod 
]L  I-  Uleei:ker.  twctelary.  The  cotupony  plans  aeireral  OHentioni  and  new 
Ibita  dotiaf  the  aendag  yair.  aad  wilt  ■regUy  iacraaac  h*  ekelrlcal 
powar,  diwiapad  al  Spehaae  aad  in  Pom  ntUa,  Idaho. 
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^etao  Incorporations. 

UTlLfc  ROCK.  ARK  Aitklc*  o{  incorvoniiuii  Ji»if«  been  filed  Ijr 
Uie  Sprinc  Rhcr,  AiUiM  It  Fn«Uni  EkctHc  Raitwar,  Ugkt  ft  Pover 
Oxnpanr.    Tlic  camwnr  I*  mriuHicd  al  ti<»,aM.    Th*  tncofporalgra 

•re  S.  L.  Gathrie,  T.  W.  SimpMti.  \\ .  O  \V»dU-)i,  J.  W.  Bryjnt.  R,  L. 
Huttngi.  L.  D.  rhilU».  VV  K.  Ilriwlcy.  I.  G,  Rii<-lii».  K  E  Samjilc, 
J.  H.  Frsnlt'ip,  S.  I".  Tutncr.  (l-vt^n.  t.  I>  Rilchic.  E.  C  Holcb- 
kin  »nd  J    N  Robefu. 

SAN   FRANCISCO.  CM.  -   J  Ik  Knidiiiiif  *  Rrd  Btuff  Rjilvay  Com- 
pasy  has  been  lncoriior»icd.  a  capiial  Mock  ot  %Saf>^9»,  fcr  1« 

NMbaba.  C  G.  H,  MacBridr,  George  J,  Reiner,  John  B.  B«fCIS  wni 
a.  H.  SulwrB.  The  coapwy  peoyatn  w  eoBit»««t  »  nilMf  Imb  Red 
Ha<  ■«  Mdioi.  *B  <«l«n<cd  dbtam  «(  33  adlm. 

» A— »nPT  CAL.— Aiikle>  of  intorpoiaiwn  hiTc  been  filed  hne  by 
tMit  Counly  Power  Cnin[>ony.  with  a  oaiiitaliiation  of  $:o.ooo.ooo. 
I.tkeport  will  tie  »h«  printipal  ploee  r:f  l.-i-inr^s  uf  ihe  corporaUoo.  wbich 
h*>  been  fojni.  i'.  l-t  the  pur|>o«c  »•-  i  M  ini  on  in  Lake  and  other  coun- 
ties of  California  the  ■cocimtMW  and  wiling  of  elcclridty  for  lifbtinx 
pur^Mo,  ihr  acqiMllM  sl  ml  ud  pmuMk  P"V^7  «n<l  w»«r  right!, 
uid  for  tb«  iB*iMir*BlBic  Md  Mic  af  iMk  Tll»  dliwlsn  of  fhf  »»«  com 
PMT  W*  VKbtn  T.  Iftiiliar,  Htrheit  V.  Ke*1ln(.  M.  S.  S>yr.,  B.  (1. 
HMdefwn  sad  A.  H.  Spmr,  atl  «f  UkefKirt. 

SAV  PHAMCISCO.  CAL.— The  Coaii  C  r  tl.  .  I  isl.t  i  P;i.rr  Company 
l.aa  hca  ineoiiwraled  by  the  California  li^s  x  hi.tna  Cci,..  ration  tnier- 
e»t»  with  a  eapiiaf  •<io«k  of  Ji.soo.oixi.  The  director*  are  U  H.  SuaauMSi 
VV  '}.  .Mcl-  r.,  1-  W.  Pryor.  11.  .Mallodfc  H.  Boitwicfc,  W.  B.  B«l«f 
■Bd  R.  A.  Morgan.  TU»»«  intercrt.  hi»«  Iwm  leqaMog  clectfk  pnm 
lljl^lj,,^  pIllMl  -f— ^  Ik*  CM>  aouin  of  San  Franciaco,  including 
AMt  III  8»iii«  Cnil  md  WttfOOiTlle-  Neiioliatiom  have  beeti  under 
f»r  aome  tiw  f"r  th<-  ac^nirfment  oi  the  Uormry  Conrft  Gai 
ft  Kleetric  Comri-"*  -   ''sm  V'cf  plant*  an,i   d^ctru;   r^pKv.^y  at 

Monterey.  C»l         •  ii  '  il  '*  deal  be  cimtiniuiatcd  the  new  compaoy  would 

l,r    nt'lc    1.1     |j..r„|..J     ill    rl  ibC 

iith<-i»  ih-t  I"'  ^i^uircd  ill 

\'ANii  \M.\,  ]!.!  -nw  Vudalia  TtlqAMM  Coawaar  kw 

poraied  with     capital  ol  $««M.   Tie  kmivefmttn  «•  <i««l»  C  UMMI, 
hri*  B«HM  and  F««d  t.  Kinder 

CBAMPAKHI,  IL1-— The  HidliMi  Chanty  IWit  »  Power  Company, 
atth  a  [iptlll  •!  $100,000.  ha»  been  incorporated  by  Charles  ZiHu-fc. 
■l  E.  BraoMe  aad  Ceorgc  M.  Mattii. 

WHITE  WALNXT,  ILL,-  Tto  White  Walnut  TtkplMmc  Cnmpanyjua 
been  erginued.    nie  "officer,  .r^   i:  1-.  L«iia.  jmUtMt  am  Setail- 

rJede.  »«telary;  llrtman  Pulkr,  Ireaiurcr. 

MOl-'ST  T.MIUR.  ILL  —.Mount  Tab^ir  .Mutual  Telephone  Company  haa 
be«n  incorporated  .with  a  capital  of  Si.joo.  to  operate  a  telephone  aysteni. 
Incorporator*  are  Albert  -Stewardson.  J.  W .  Fleming  and  Levi  MaeMfc 

VALMF.YKK.  iU,— An  Independent  telri.hooe  company  bl»  fcctC 
iit  Valineyrf  with  tb»  fallovlac  oii«t«:  Henry  Volhafdl,  f^'^^^l^^ 

Jr.,  aetrtUty.  Th*  Nan  al  the  company  will  ceanwt.  wMh  the 
_^g>  fifgntift  Tdcfbaaa  Company  of  New  Hanover. 

IKTRPaYBBOItO.  ItU— raper»  bay*  been  61«d  asking  for  the  ineor- 
poratlon  of  the  Murphyjboro  &  Bentwi  Railway  <  ,«pany.  Jokn  & 
Hardy.  William  Wall.  Cbarle*  I-  Ritter.  John  M  H  rbtrt  lad  J.  ». 
Cnine  are  the  incorporatorr-    The  capital  stocli  u  Ijj.ooo. 

PEORIA.   ILL.  The   Peoria.   Sireator  &   Ottawa  Railway  Company. 

with  principal  otrKt  it  <  '.ampaiim.  has  hern  incorporated  wiA^e»*ital 
nock  ol  lioo.or  I  Itr  nn-.jrporatctj  and  fir»t  board  «f  dUevMM  IMS 
W.  J.  Fefri».  li  F-  Uiimble,  Cbarlea  Zillick,  Cri^orgc  IC  Mattia  aa« 
W.  y.    M  Kir-.y. 

HOBIUNVILLE.  IND.— Fletcher  JrMup  i«  organifing  a  new  telephone 
company. 

>;HIRL1:Y,  IND— a  comtMoy  bu  beoa  ergkniied  here  with  C.  W. 
Bou.log.  pieiident.  and  J.  C.  WIbK  •cMMlf,  ta  eaMtoacI  waMr  waito 
and  an  elettric  lisht  plaol. 

.\NI>RLV  -.  IM'  Ihr  .\nJrew«  Light  ft  Water  Company  haa  it*d 
arliclea  of  intetl.c.i Mioo.  cii>iUl«ed  al  »li),i>«0.  John  H.  M«ire,  W.  E. 
Sicliota  and  Henry  B.  Thornton  ate  the  direcii>r«. 

INDIA.VAI'tJLIS.  INn.  -Ihe  Indiana  Contracting  Com|iany  haa  filed 
article.  i>l  incotporaiion  with  the  SeeraUry  of  SUM.  Tfca  ea[^  Mack 
ia  »$»,oo«.  The  ehjecl  of  lb«  company  h  10  proaMM,  ftaMC*  aad  ajur 
ind  iatwatkMi  «..w»»fc  Widi»ai  C  " 
'  and  G««if*  P.  Ltob  aic  tU  IncotyartMN. 

ICALLARD.  IA^Hw  Mdlaid  M«nnl  TcMmb*  CaiBp*nr  k*a  k*Mi 
lacerparaMd  tritt  *ta.**a  aam  BM«k. 
WATERLOO  lA.—IlM  Wceicd  Tri«j*OB«  Caavaay  hu  kae«  aagnOaed 

MEDIAruLIS,  J  \     T>.f  >v<',r  I  teal  HaMal  T«l«fbOBC  CMBpaar  ka* 

been  orgumi'-il  »ia  Uic  li.llu*Kn;  ...ftcera:  Praiidait,  J.  B.  McCny:  »•«•• 
(ifcsidrn-.  k<it"rt  Eland;  tecretary.  ).  U  Si»co«;  treaaurer,  Lewia  Wogner. 

HONEY  CREEK,  lA.^Tbe  llmwy  Creek  4  SoulbwoM  Telephone  Com- 
pany ha»  been  formrt     G,  W.  Cmihwilll.  prcaidcms  WlB.  Sdmedar. 
.•eercury.    Tie  company  will  VwUd  UnM  fnai  Xauta  io  fbC  adiataiaff 


KORT  .\TKIXS  >\  l.\— Th*  Farnien'  Mutual  Tctephotve  Company, 
Fort  Atltiaaon,  Ia„  has  brca  incorporated  with  a  capital  atock  of  i^.foo, 
Picfidcal^  C.  Ow  Haitan:  lise-pMidant,  L.  T.  HiAcr;  Moctaiy  and  ma*- 
BRT,  I.  A  Habcr. 

OSCAR.  MIKN.— The  (W-TnaidMn  Faiaicn'  T«ta(ft*u  C«n**«r 
hat  lM«a  fonaallr  orianixnt  The  foDeinBc  dineiani  Mr*  ahelcd  (ar 

one  year:  01c  K.  Aaberg.  preaadent;  E.  Straa.  vice'preaideot ;  Swmd 
Larson,  secrt-tofv  and  ircaa^irer,  and  C.  T.  Braatcllen. 

L.\KE  UENTOK.  MIW  The  Uncoln  County  Telephone  Compiny 
has  beeii  iAcorpomted  ^^iiii  *  .  ital  flock  of  $50,000.  The  incorporaIi>ra 
are  K-  G.  Skariuni.  Job.-i  H  i:  ui.r  ts,  Oij»rIf«  K  I.avrM^»r!,  Han.*  I.avea>.jn, 
F.  F,.  Tucker  and  Jolm  \:-Kriirif.  ji:  i>t  Uikr  H'-n:  in. 

ST.  CljOlIli,  MINN.— The  MiaaiHippi  River  I'owct  Company  liaa  been 
lamtpaeaMd,  ivith  a  «*vdlal  •!  $M*a«k  by  E.  P.  Maart^  It.  H. 
tod  aihcn  ei  St.  Oaad,  «•  haHd 
dcciric  light,  heal  and  power,  end  epeiale  a  pttf  and  paper  aaiil. 

CORINTH.  HISS.— The  CaftaMli  ft  SMMl  EliaUle  RaUaray  Catupaar 
baa  been  ineafyaratad,  with  a  eagiul  Mach  *f  tifakaaeb  Ah*  Rahei, 
president;  W.  J.  Lanli,  «la*<pMildaal  aad  aMMgif;  X.  T.  Byamn« 
tircretary. 

i'KRL".  NEB.— The  Peru  hic-nt  L.glM  .V  IV.wcr  (..Lii.iir.y  t...-.  h^-r. 
incorporates! .  with  a  capitaO  ot  $4.  moo.  by  U.  N.  0<tv4,  A.  Uut^l  ae^d 
others. 

TONOr.MI.  N  EV.— Articles  of  incocpuratiSB  have  hren  lUed  by  the 
AaMln>3d*ahi«tBn  Tdcpbaae  Caapanj  whb  Ihe  Onialir  Qcrh  af  lander 
CaaMy. 

OKOLOWA,  QHI0.^7ke  tummr  HaMal  TcMjifeaa*  Canpanr  k(»  keen 
erfioiied  hy  T.  P.  Darhna,  Hearjr  artiiaindiw  end  Mania  Btakal. 

CINCINNATI,  OHIO.— The  CinciBnatl  Light.  Ileal  &  l'o«c»  Company 
haa  been  incorporalcxl.  with  a  capital  ol  liou.ooo  by  Ouy  W.  Mallon, 
H.  H.  Bechtel  and  olbTf  Thf  cfmipAny  will  apply  for  a  frarschia*  to 
furniah  electricity  for     i-inr<  n  i.tl  i^.r  m  this  city. 

MILLERSPORT.  OHIO— The  Buckeye  Lake  IKir*  Telephone  CaiB- 
pany  has  been  incorporated  with  $lo,»>i»o  cnptlal  stock.  W .  G.  Palsncr. 
\V.  G  Ogarag,  W.  R.  Xutt  and  II.  J.  Brown  .nrc  amung  the  incorpontara. 

TOLEDO,  OHIt).— The  Erie  Corutruciiou  Compeay  baa  baCB  intar- 
porated.  tvilh  a  C4p*tal  of  (10,000.  by  Jamca  E.  Bretley,  H.  P.  ycac*r» 
A,  r.  HMMaa.  W.  E.  Caidill.  J.  C.  Nearian  aad  elhm,  of  Toledo.  Hie 
caaivr  *iH  tMna*  and  eoonnKi  lelcphonc  cxchaacn  and  eapecia  10 
httUd  a  BIMlber  of  amalt  independent  plania  throughout  the  Middle  Vi<it. 

BUBUNGTON,  OHIO.— The  North  Kenova  Telephone  Company  hit 
bcin  incorporated  by  A,  CUM,  Otsu  U.  EUdna,  Francia  U.  Fallertoa, 
and  others.    TiM  eeapaar  paapaaea  «»  MMiblllfc  t  l*iaiailiiil|'  etfkaaf*  « 

PturiiriTtt'iT. 

I A  OH  IO. — Til*  Citiz.  n3'  Miilun  Telephone  Company  haa  been 
Incorporatcdby  William  T.  McQuillan.  O.  R.  George,  Caude  U  Start<¥anU 
C  D.  EtMflj,  Frank  TanrflHac*  aad  Mkeis.    The  esoipesy  wJU 


OUTHBIE;  OBUL— n*  Kiataa  Uidaii  Tknetfam  Company, 
coapaitr,  whMl  propaaea  to  bnild  an  «l*carfc  railway  between  Paraona  aad 
CoSeyvillc,  a  distance  of  «o  miles,  bas  taken  out  an  Oklahoma  chatter. 
It  ii  capitaliicd  at  $i,ooo,Oi>o  and  haa  it.^  Oicl iih. .i;i;t  Ti - «dquarters  at  S*w- 
kirk.  The  ircnn.  rators  ar«  William  J.  Jomi.  :.ri;  1  \'  Petty,  wf  Alta 
mont.  Kan  ,  S    T    Iiisbte  and  Ralph  J.  Ramci.    t  ■  lih.h- n  i  f,-.v 

HARRISBCR*;.  P.\.— Newly  chartered  cltclnf  rlilwuy  companies  »r« 
the  West  PittAorg  S  Ellwood  City,  Ki«h  a  capital  «l  <«!,***;  *a  Waal 
Pittsburg  Electric  Railway  Company,  with  a  capital  of*$6aao;  and  Ihe 
Cteaceni  Avenue  F.leclric  Railway  Company,  hiving  a  capital  of  $6000. 
The  prcBdents  of  llie*e  com)ianies  arc  C.  P,  Dushane,  E.  G,  Dunham 
and  Frank  S.  Hoyt.  feapwUvdy.  The  litM  coapaiv  contemplalta  build- 
Log  about  7  Bilea  «f  line  aad  the  alher  two  win  caawni^  on*  flU*  *( 

road  each. 

Will  i  F.  LAKE,  S.  l>. — Tlw  Northwestern  Telephone  Company  h»  Sled 
articles  «(  iticorpatation,  with  a  capital  stock  of  (3,000,  L,  G.  Sal»,  J.  E- 
Ellia  and  Charles  Gobler  are  the  incorporators. 

£TUAN.  S,  U.-  The  Ethan  Telephone  Company  h*a  haoi  tncaaparaled. 
With  a  capital  atock  •(  bp  |.  A.  Howard,  W.  O.  Snyder,  PUIlp 

Cemuehtld,  Jcacpb  Priedd,  aad  ether*,  dl  o(  Siban. 

HBItKOSA,  S.  D.— Tlie  llermosa  Telephone  Company  has  been  incor- 
V*ralcd,  with  a  capiul  of  $io.«oo  S.  M.  Booth  is  president;  H.  C.  ClOHon. 
♦lee-presidenl;  Paul  D.  McClelland,  aecretary;  Edward  Stcnger.  treasurer, 
all  of  Hcrniosa. 

NOBLE,  TEX— The  South  Canadian  Telephone  CMninBv  his  been 
incorporated  with  a  capital  of  Jiooo,  by  C,  M.  IUIijukIi   it  J  1  il  .  rs. 

TARPLEY'.  TEX.— A.  M.  Slaclcr  aad  J.  O.  Bintncr  hav*  filed  ani. 
dea  ol  Incorpoialiaa  tar  the  Baadera  TctapiMne  Caapaarr 

of  $4*^0. 

Hi  r.ll.\Kli    TF..\.— The  Hubbard  Light  *  Pawer  "  , 
iocoii-titt-,  with  a  capital  of  (•o.ooo,  by  Wm.  Burr,  J.  W.  OvB*!*  and 
W.   A.    Atkinson,   of  DaD**- 

PECKIIAM,  TEX.— Tba  MAaB  ft  IfecthtnMa 
Caapaap,  with  a  taplwt  iiaelc  nf  *4aaa.  kaa  bean  IneatpMraMd  bgr  B. 
Piibar,  J.  W,  Siewait  and  c«her«, 

THOMA>i,  TEX.— The  llwiu-  Telephone  Company  has  filed  aftkh*  »f 
incatparatiiMi.  having  a  capital  »irvk  of  (ao.uoo.  J.  F.  Gnllya  W.  E> 
McCtang  and  A.  H,  Deancll  arc  aaioitg  (be  incorpaeaton. 
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K>Ji'[Kii,  'AId.- -Ihc  Linpire  Tclcjihon*  Com|>Any  bib  been  ioevir- 
porateU  by  VViiniei  C,  iuif,  H.  Kfj?  an'i  H.  U.  Vinton.    The  capiul  i» 

WONEWOC,  WIS.— n«  WiKoiuiu  Uome  TciepluMie  Csnpony  hu 

are  A.  S.  Uuu^  If.  E.  KMcfeim  Hd  F.  A.  Strntricr. 

OSCEOLA,  WISr-BMacq  airf  kMiww  MM  of  Iki*  dly  htv*  «faHiiail 
»  D*«  MtfbMft  (AbV*^  mai  wtMM  vf  iflMWlwtal  iMM  ton  fifed  «Jth 
tkc  S«wt.i«iy  af  SMe.  Ito  llf««Mn  Mt  0«atgc  A.  Tajrlar*  fiviilcMt 
GcA.  F.  Clark,  ffce-vmUaais  Ctoalet  B.  Oifcl(r>  »i«iw»ni. 

MEDICINE  H.Vr.  ALB— The  Albrru  South^iMern  TrU-i)hoiw  (om 
pvty  has  hem  formed  here  with  the  fallowing  directors:  W.  C.  ffarrii, 
S.  T.  Fawcttl.  Williim  Rutherford,  George  Hetiry  »nJ  \V.  Nicholl*. 
Suflicient  tuhscriber*  have  beeu  (ibiaJncd  10  build  a  line  10  CM>te« 
Kills,  a  distance  of  5A  mile«.  and  cuttMruclion  will  be  commenced  M  ^nce- 

VANXOUVER,  B.  C.-Tbe  Vancouver.  Fraser  Valley  k  SoMl  .,,  K;,  :- 
load  Company  hta  been  incorporaied  M  tnuld  *a  «Ieciitc  ritilway  fiont 
Vuxauver  to  Biaise,  VV««h.,  vl*  N«w  WmI«(b««>  llw  ttnaifli  Ikc  FlrtMr 
Vkllcy  to  Chllliwae  and  Oelu  vmidpaliliei. 

VANCOUVER,  B.  C. — The  Burrard  Power  Company,  Ltd.,  Iiai  been  or- 
ganiied  to  develop  the  water  power  of  Ljllueb  Lakes  and  tributaries,  fur 
the  ptirpote  of  Ktiwrattne  <l'>rtrtdity  for  lisht,  heal.  laaimfacatriiif  and 
indaatrial  purposa.  Ttr  p^oli  pUnt  will  gratlMr  Im  locattd  M  FiriMt 
Ritxr,  ir.  the  vicirity  of*  Puct  liuiey. 

CAKTWKIGHT.  MAX.— The  .Mather  Cooperative  Telephone  Company 
lua  been  (otaMd  bare  witli  the  {oUo«in«  oOceri:  Proident,  T.  £. 
Elliott;  vkajHiaWiiBlt  H.  Uetaaa;  matlfiy-tnupmr,  O.  B.  McKtaaans 
truaien.  Jatgk  Baa^  G«ai|e  Hva,  Juwf  McMa,  Jakn  BttrwiM,  li, 
FUfotd.  • 


THE  VIROEM  ELECTRIC  COMPA.W.  Vtrdeii,  Okla..  lus  lUed  arti- 
ict  af  lmwwiwiaiia»^  wilb  a  cafiMl  af  |ia«aa«.   Tha  iMorfeiaiata  ata 
•f  M;  E.  C  Eailchift  af  VIrte.  awl  lUv  Btatk.  af 


•nrFEWKrnNOTEI.F.CRAPHCOMPA.VV.  New  York,  K.  Y..  has  been 
incorporated  vilb  a  Ctfltal  of  |4}a,«eo.  Tbt  dittctafi  an  W.  W.  Crckatc, 
Liu  i ,       X  J.;  W.  C  ShcnMad,  Janar  dir.  aail  A.  F.  Cube.  «f 

Nei*  York. 

niE  XII.ES  ELECI  KH  AI  ruNM  K  _  (  ;  K  iv  COMPANY,  of  Niles, 
Ohio,  bw  beta  Incorporated  The  company  is  capit^liaeil  at  110,000  and 
wUL  da  altMrical  aad  aaonnNliaa  waric   Aw  lag  Ifeaf*  (Menatid 

lia  W.  M.  Kerr.  WQUira  8«ephcna,  Edward  lyaa  and  H.  WihOQ. 

TB£  CAMDEN  &  ATLAVTtC  AUTOMOBILE  CONPAmr.afCMadm. 
N.  J„  bat  been  incorporated  with  a  capital  of  ti{,e««.  Tbt  aawpiay 
will  msniif^irture,  f.iiy  aad  Mlt  auMOMbtlai  and  will  ilia  aparait  aHinMa> 
bilc:i  t.rr.i'iri  Cni.tra  and  AUaBlia  City  tor  ibc  putfaat  at  aariytag  fit- 

sr:tKr:.  Aiiil  frfijbv 

TIIF  VHnMIS.iN  I  I.ICTKICAL  L"'.\V\\\.  of  Evansville.  Xnd.. 
haa  bern  incorporated  to  do  a  geaeral  electrical  supply  aiui  Aoaatnietuin 
tariaMa.  The  wtm  trm  will  ofca  a  facMity  and  (upp])r  toaia  at  jap 
Vtfu  Turn  Sinai.  J.  S.  Tkaagaea  and  Bcwy  Baaktor  m  anaoc 
ikaae  taicfaiiad  ki  ika  aoMsn, 

TBS  WAUCER  FOUKDRY  COMPANY  haa  bctii  IncaiyaraMd  in  New 
Jerary  with  a  canital  (tocli  of  ftoo.noo,  10  inanufaelure  electric  motors, 
dynamoa  and  oilter  electrkal  iwacJiinery-  The  incoTporaiors  sre  Joseph 
DithI  Padiwitbai,  John  J.  Daly  ana  Albert  C.  Wall,  all  of  1  Eitebaii«e 
Flm  Jmar  Ciljr,  the  ngialtrcd  adtae  at  ihe  cannmi. 


l#^a/a 


LARGE  INJURY  AWARi>  Vt  :v,ru.  ,  ,.  X.  V  ,  011  1-chru.iry  .-4.  the 
iury  in  Ib*  caae  of  Florencr  Ryan  againii  tbc  Central  New  York  Tele- 
fkaae  k  Tal«(n(ih  Ceapai^  Miiiwad  a  VMdIii  U  faavaaa  far  Iha  slahh 
isV.  Ulaa  Ryaa  it  oiBcteea  ywa  aid.  Aa  Ml  ia  a  Imaili  dllf  far 
the  subway  of  th«  telephone  egaafaaf  and  for  elgbt  ■anihi  iagr  h>  a  Male 
of  cooia.  The  delenci'  alletad  Ibai  her  codditian  waa  due  to  hytMria 
aa  die  naalt  of  aanettlon. 

ST.  CLAIR,  HICU.,  INJI'.SCTION.— The  ciiiitna  o(  lUa  dty  have 
manifested  their  opfaailiaa  la  tbc  iaaiaUatlaB  al  a  wjinem  M  aaanie  electric 
power  from  the  St-  Oair  water  woihs  and  carrcnt  for  UfhtinK  fniryates 

front  a  Port  Iluroti  coitcern.  by  the  commene^ment  of  an  injiinciion  auit 
in  the  Circuit  Court  to  restrain  the  tnayor,  l-\  U  .  Moore  and  city  cleric, 
W.  U,  Brumn.  from  carryina  6at  Ihe  oeouacl.  It  u  cialmed  that  It 
will  coat  the  cby  tio.ooo  for  the  imiaaMj  aiarbiaarf  and  wRI  wiaatfally 
divert  monry  voted  for  Ihe  pitrpoae  of  lAtainiiHr  tKV  nmai^ftl  cleetrieal 
equipenent. 

CHICAGO  DRAINAGE  CA.NAU— I'bc  fanu^us  caK  ot  lb<  Sute  ol 
kliiaaarl  aa.  fbe  Slate  af  llliaaia  invalriBg  the  right  af  the  City  of  Chi* 
Ofo  ta  diwt  iti  HwiK  iota  fbt  Hiiawiivi  River  thraiiih  ika  Ckieiie 
iwftity  «aaal  md  ika  IDiiieii  Maw  kaa  jint  been  dceided  by  tha  Sa- 


-.iTLni':  c  -tiirt  of  the  United  States  in  favor  of  IllinoiSw  This  decision 
leavea  ihe  way  clear  fcr  tli;  power  devetopmene  pioj-i-^r  w^liftl  H  well 
In  hand  for  using  Ihr  11,1.,.:  hp  in  water  (bja.t  Ij-cWi  iri,  the 
lower  end  of  the  Sanitary  and  Ship  CutaL  At  this  funt  will  be  matallcd 
fpar  4oeo4iw,  thna-fhaac,  6o<ycle,  ««ao<rol«  ailernatiarcarreat  1 
Mm  aadar  taiiauwinian  ia  (h*  *ut»  af  tha  CraAtr-Whcalar 
N.  J, 

UGKTtm  IS  BAY  CITY.— Tlw  aail  af  Ae  Bay  City  Tractioa  k 
Eleatrle  Caaipanr  of  Bay  City.  Mich.,  againit  Ika  alQP  la  determine  the 
richt  af  the  dty  to  engage  in  commercial  ligbtilV  OB  tW  coat  tide  of  the 
river  has  been  filed  in  the  Cliciiil  Court.  Tbe  company  asserta  that  it 
it  impelled  in  id  action  by  the  fact  that  as  a  taxpayer  it  it  entitled  to  righu 
ptMtct>Md  by  anyone  elae,  and  thai  aaidc  from  any  injustice  to  ita  buiincct 
Iha  tiljr  lat  oa  aatbatily  it  fama  i*  fwiher  commercial  lighlliif.  The 
company  aaya  lhat  It  b  aot  fiAJact  la  laaat  lor  improper  purpoiei,  Ac  aa* 
planntion  being  that  if  the  titf  tpaM  aianejr  for  commercial  "iklTllJ  it 
•  ould  do  so  by  incurring;  indahlcdneaa  for  the  coat  thereof,  aad  ai  Ik* 
action  would  be  iaiprivcr  tha  faa*ei|iipni  tiivatioa  would  be  laapiaper, 

WIRELESS  LinCATION^Tbe  CtKllwhafI  for  DnlhloM  Teiepraphte 
of  licrlin  wrilca  IM  oa  MIMM  at  to  recent  litivalion  in  this  connlry  on 
the  r'ruendcn  Uqald  haiWINr;  "In  reference  to  your  article  in  No.  5 
of  February  j,  1906,  page  303  under  "Legal,**  and  headed  "Fessenden 
Li<iuid  Barretter,"  we  beg  respectfully  to  bring  Ihe  following  to  your 
notice:  The  article  in  qucation  afpeara  to  tw  ta  be  iMDewlMI  inditllnct. 
),The  writer  apfcara  enlificlr  tt  ortrMi  Ikt  fhet  ikM^  Inily.  a  tan- 
porary  injuaeilm  only  haa  btca  laanad  and  Ihb  aKtaly  at  regards  spc' 
ciftc  clainiH.  It  would,  howo'er,  appear  from  the  item  that  oar  company 
v»erc  forbidden  to  manufacture,  use  or  sell  in  the  U.  S.,  any  apparatui 
whatar.^ver  th-r   *'?^>  '-ttm   Tf^i'f:!!  i;' r ."    j    jyif.-'n,    to   use   the  words 

of  you^  F-i>'!i;l.  .  : nu  r  11  v,  ^jt  p:.'c.ti  I'.-i  i^iir-.t-ni  ^  ^r.ii  world-wide  rcpu. 
laUun,  wberraa  the  lajDnctlon  on  the  baala  of  aa  opiaioa  by  Judct 
Wkttlar,  lafer*  aaly  la  dataM  it,  at  aad  *s  a<  Mr.  PtMMdaa'a  paiMtt 
Ko.  ta,it$.  Ihe  aaid  dain  eavafiac  only  a  aell  with  l»  MlHillilly  Sat 
terminal,  i.  e.,  a  terminal  with  a  diameter  af  Icia  than  abOaaa  af  an  ia^ 
Iti  conclusion  we  beg  particularly  again  to  cai|4iaaiae  the  paiat  that  Iha 
action  i>  not  yet  delinllely  decided." 

RATES  AT  LOS  ANGELES.  CAL  — For  failure  and  refusal  re  con  ,  ly 
with  a  city  law.  seven  of  the  representative  offidals  of  the  Home  Tele* 
phone  &  Telegraph  Company  have  been  arrested  with  a  view  to  testing 
tha  validity  of  lb»  law.  They  arc  J.  U.  C,  MatUc.  preaideai;  A.  B.  Caw. 
aiac-preaideat;  }.  H.  Tananac,  aaereiaay;  H.  W.  HiMlhMt  ti«awrar»  and 
W  C.  FMttnan.  W.  S.  Baitlttt  and  Ttoaua  W.  tUlKpt,  ArMtort.  The 
complaint  was  isaued  onder  the  penalty  clntise  of  an  ordinance  which 
measure  provide*  lor  Ihe  luting  and  r'gulating  by  the  City  Ctjncil  of 
rato  to  be  r-,,irg,  J  f  r  v_;,i-:hr.r.c  ind  !l«*!t  aervice.  To  enable  the  council 
to  fix  the  c^.i.iiici  .T:iM>.»;ilv.  thr  jrJ.naiiii:  i  rovtdea  that  the  vaiious  public 
sefvkc  coin^niea  ahali  during  the  mooifa  of  January  of  each  year  file  re- 
parte  af  laedpla  aad  aapaadhaiaa  aad  ailwtllnh  «f  thai r  rcapecttM  frafatv 
Ilea.  With  thia  orCnaae*  the  Saaia  Td«|ihan»  k  Tdegrapb  OMapaoy  t«- 
faaes  to  comply,  and  the  attention  of  tbe  diiirict  atlorney  waa  directed  to 
the  case-  The  penalty  clause  of  the  ordinatxre  provide*  that  "any  perw»n, 
finw  '^r  r»'rr»^r:*f I i'n  violating  any  of  the  provisions  of  this  ordinance  shall 
Sc  Irrni'-i  Biiil'y  '  :  a  miidcmrsnor,  aitd  upon  conviction  theref  shall  be 
liuiii  .hc  1  1  y  a  fini  n  It  exceedinc  $s«o,  or  by  iinprisonmeiil  In  the  dty  jaO 
for  ;i  <  A.'  eding  ino  days,  or  by  both  fine  i-i  1  iTttpi  .v  inn'ri-.t." 

PAYMENT  FOR  PAVING-  A  deciaiaa  hoUbng  that  the  city  of  Tteu- 
tan.  N.  J.,  haa  aa  action  aKalott  the  Tdnlw  Mxoat  Railway  Oaanany 
l»   compd    that   company    to  pay  lu  ikaN  tf  (be    eoat    of  faviOf 

South  Broad  Siteet,  North  Broad  Street  and  Eaat  Slate  Street,  lus  hem 
given  in  the  Suprrmc  Conn  liy  Chief  Juadae  Cmamere.  Tbia  decision  ia 
in  the  case  which  ws!  iilf'iliiU'it  hy  eily  ihiouirh  rily  soliti-tr  f  .  nrVi 
E.  Bird,  and  in  "  bich   -he   dly   it'l,>  -u   :<-i;  j-.i  r    Mumi   llir  Trenton 

Railway  Cooipaoy  about  $40,000  of  the  cost  of  repa\-iiig  the  streets  named 
above  Wlwa  the  TctMaa  StrtM  Baiiway  Coapaay  ahaagad  Ita  iaa«i*e 
power  from  baiaea  ta  CHchHcilK  tiM  dly  of  Tfcnloa  ca*e  tt  ptniiiliha 

to  place  electric  tracka.  to  string  vrires  and  to  erect  poles,  and  In  return 
(or  this  privilege  tlie  coaqiany  waa  to  paj^  for  the  paring  of  streets  oc- 
cupied by  its  tr*.-!.-.  for  ibe  distance  intadr  llic  rail*  and  for  a  specified 
distance  beyond  '-l<:  _>.i:;r  raiU.  Tbe  ordmaiic*-  granting  the  franchise  and 
pr<mdiB(  Ibat  the  company  abould  pay  fee  its  ataare  of  tJM  paving  »a* 

Id  wriikn.   Iht  twadaa  ndtid  la  a 
a  and  (ba  accapttaca  af  k  Ia  witfbiB 
tract,  Tbe  Sepreme  Court  boldt  thai  iha  aaaMM  it  vdM  1 
of  tha  iBfaaal  of  the  campaay  *a  parforwi  ill  part  of  Iha  aaattagl  the 
city  kaa  an  auiao  for 


EidttcationaL 

mciYESSITY  OP  WISCONSm.— The  CMhta  «f  Cnthnering  of  the 

L'nJversity  of  Wsconslti  has  |u«(  received  a  Curtis  steam  turbine  which 
is  being  titftallcd  in  the  nu-rHanic.il  laboratory  o:  i!u-  1  n^mr  - 1  hniljing, 
Tbe  new  machine,  which  is  in  part  Ibe  gill  of  tlic  General  Electric  Co.. 
will  be  ufced  for  the  instruction  of  students  aivd  for  cxiiirimenial  work. 
It  is  of  3S-hp  capacity.  Owiug  to  tbe  incrcaaitag  importance  of  tbia  Uad 
af  naehne  ia  alaairical  planlab  ia  MU  aa  ihi  laeeaaifal  appKealiaa  raeeHUy 
far  dnp  rmpohdaa,  Ihe  ealU«e  af  *n(iatctlnt  taatUcra  Uidf  aaty  for^ 
tunat*  la  aeeiirkw  iMi  vahuiUa  addUna  ta  ht  Hfcaiaian  ««iil|HneBt. 
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MR,  C.  \l.  CM  l>\VF-I.I.  hii  b<-tn  a]tpointrd  City  Elfctrivian  \>i  Kal»M6 
Cily.  Mo.  to  «iicve«i  }.  A.  Btirrns. 

MR.  LELIO  BORN'n  hi*  Astumtd  the  itirrcti-on  oi  the  trterltone  wrvicc 
of  Port       Prinrr.  ilte  c-irtti]       the  lilatLft  of  Ilnyti,  \Vrsi  Indie*. 

MB,  ALBERT  iiPIES  bu  (cured  (ram  Uk  editorUiip  of  tbc  tiitttruol 
Asr,  with  tiM  cdmpktfwi  9t  Itc  F«bfMfr  *•««'■  He  will  cqntbnc  la 
cdiMriil  ebng*  «{  Cmiit't  Iftfufin. 

MR.  W.XRREIX  D.  KINn.  maniacr  Vf  It*  IWWlei(«l  chOrie  Itihl  plMb 
of  reabody.  M.iu.,  lias  been  elected  a  ■dlAtr  «f  tiK  cxccMlve  eannilln 
of  the  Municipal  l.jghl  Aaaociaiiofk, 

MR.  ALBERT  UlIL  hat  arvcred  hia  c*i3neciion  with  tbr  :"irm  of  Chi  & 
EUict*  drctrical  rncineera  and  cniitrnctor k  of  Slices  rpoil.  I^..  and  ha*> 
joinitl  il  r  >i,  f  of  the  Woods  Electric  C'MiifKiny,  of  HMisi-m.  Tex, 

MR.  IIAKRV  G.  McCULLV,  lujienntendint  of  the  Sew  Jeriey  diviiion 
of  the  Xew  Vorle  A  New  Jeraey  Telephone  roinfuany,  on  Mj«rrh  I  tettteil 
(rlHu  Utft  (XMtUoa  10  iMlime  other  dutirt  in  the  service  of  the  lame  cum 

r—r- 

Ml.  EOCENE  W.  GOUl-KEV,  of  UoMno.  Maai.,  lu>  beeo  engaged  u 
■W»«rt  M*(flalca4(at  tur  the  Uwlbww  Elcclrie  Ugbi  Compnf,  u  nie> 
ceed  Hctbm  B.  Kfdcr.  «Iw  rcdfmd  fcecady  to  neecpl  •  iinllM  docMm 

•t  Ftll  Rt»er. 

MR.  CLAUDE  L.  CF^RV,  who  h»i  been  cunnetlcd  with  llw  mIci 
deparimcnt  of  the  WcMcni  Elcclrie  Coinpuijr.  kac  naifiied  t»  uCcpt 
the  ceneral  nuoafemeal  •!  dM  SIkeflaD  Ice,  light  Ik  POwcr  Ciufmtr 

Sikestan,  Miaaotiri- 

MR.  WESLEV  WENTWORTII  hit  hctn  appointed  general  manager  cf 
llw  Uotuton  Electric  Csnpany.  of  Uoiuton.  Tu.  Mr.  Wcmwonh  coioei 
turn  Dal  bay  when  iar  Ih*  Icat  nine  nwntka  he  lua  keen  avpciimcadcM 
at  lh«  IMIai  CaatdMcitd  Street  RaOw^  C««PNr. 

UK.  LEIAND  HUME  has  Iwen  proaincd  ban  Ite  of  •mImmC 
gcnml  nenaget  to  that  of  general  manigcr  «(  the  CoilhcilMd  IVIcphMe 
Company,  Naahyille,  Term,  Mr.  Hume  »«s  alto  elected  preiideal  of  Ibe 
Nanhville  Board  of  Trade. 

MR.  C.  I  KXtnin",  who  for  a  numhrr  of  ^r.^t^.  l<rn  ii  fi-rintend- 
eot  of  tbe  SaiTainrnta  Electric.  Caa  &  K^ituMv  <'.L'n:':^-^y^i  po*rr  I  Uni  at 
FolwMB,  Cal..  haa  been  iraaafamtl  to  a  poiiiiua  with  the  Catifontia  Gaa  k 
Bleeuiit  CvipwWiM  Wt  Alitu  F.  O.  Hniion  r(  Sacfamealo  win  wrmil 
Hr.  Kalgbt      CnpeHnlcndeM  «t  the  I^olaom  plane 

MK.  fHAWK  a.  BETHELv  who  baa  been  aaaociawd  wiiii  the  Cheaapealie 
It  FMmbm  Ttfapbcae  Ccavujr  aa  il*  general  manager  mbc*  May  i.  1904. 
haa  been  afipAlated  »kc  nmUct  ai  HM  mmtuvf  —  well  aa  liee-incaMeBi 
of  the  Bell  TricfkcM  Cenpuir  mil  ot  lha  IMawar*  *  Allantia  Tdciifaoae 
Company. 

MR.  C.  A.  DCRKEE,  who  foe  the  pAxt  year  b.it  been  chief  engineer 
at  the  miinK-iiial  electric  light  plant  of  Clifton  String*.  X.  Y..  haj  be^n 
•dnnrcd  to  th^  poiition  of  aur>etintrndent  of  the  electric  lighting  »y»- 
l«ai  10  aitcceed  Mr.  .\.  ].  Short,  who  expecti  to  take  a  pontivn  in  the 
Mnhcrn  part  9I  tkt  State  in  the  near  future. 

MR.  F.  v.  fIlTKTI\Cl'C*N.  vicc-preaident  and  *<ciclarv  of  the  Fond 
du  Lac  Sirert  Railway  &  Light  Coffipasy,  Iba  Fond  dn  Lac  k  Oahkmh 
Street  RaiJn;,y  Company,  and  ih«  Eutrm  Wiaenrin  Street  Rdl»«r  ft 
Li«bt  CoiumBr,  9f  Fend  du  Lac.,  Wia.,  haa  icdiMd  freM  ibei*  caan- 
.-ixiirs  to  heeeoc  camNraller  «t  iha  Odengv  Tcmbial  k  Tramfer  Coaf 

pany. 

.MR,  HORACE  E  A.NDRKVVS.  prr.ideni  of  the  (Jtrsrl^mJ  Electric  Rail 
way  CompiBy,  wtii  lail  on  March  lo  (or  a  iy>o  ini->ntl:»'  auroiDohile  trip 
Ihiaiigh  Strata.  Mr.  Andmw  win  pay  kibic  attention  to  the  sKcrt 
aad  feMrufhan  rdwegr  ifMaiJM  In  Bompe  and  wOl  ianKct  the  auhway 
la  Laadaa  MH  tr  Ihr  late  Chailca  T.  Yat haa. 

MR.  £.  J.  BEARD.— Mr.  E.  J.  Beard,  cbfel  aulttant  cagiacrr  o»  the 
Oiirngp,  R.<-lc  I.IitpH  i  r?.rinc  Railway.  wi!l  rrsirn  to  beconte  engineer 
of  .i»am  .ailway<  in  flit  l-liijipp-.ncs  with  f..  While  It  Co.  He  will 
bivc  ,.111:^1(1,-  charge  of  the  |ii,aa»,«a«  woilc  sbidi  ibat  comfiany  bai 
undertaken  The  caoaimtatlaa  oarpi  wJB  he  nrfaniied  in  New  YmIi  la 
ibc  neat  futare. 

MR.  PRANK  B.  CKEENWOOP  ba«  been  «>|Mintc<t  MipLrintc-i.l.ni 
of  the  HtMW  ligbtmg.  Power  k  Hr:itiitK  Comfrnf  of  Sprms!4eid.  uliio, 
u<  i>ir  v;,:.incy  c.iiiac4  by  tb«  rr»iic'iuti<m  of  W.  N.  Zurflnb,  *M  haa 
I-:  tivfl    Mr.  G?r<i;Aood  ha«  fTeirntly  bicn  chief  impecior  of  tba  Ccninal 

(."ri.-r  TtUij  .onr  (  ■.■tnt:,fiy  :.t  ^ ;iri n"tirl (i .  huC  was  farm^rly  in  ceRfral 
Italian  nCTie. 

COL.  1     S    liIt'K.ii  i.S,    .(  t.irvr:»r-l.  Obi.-.  •««  arte,  'inccd  bia  int.  1.. 

tjon   r -I    r<..n;i(   the   pre.i.l.-tKy   oi  lJfi'--.l^  Cc  .trjil; I.r.l;.^T^E»■^, 

fel    b,»  acCfTH.lfKC  VI   the   mai.igiiMiffil   irl   ttie  dUicrs  ot   A,  O- 

BraiTB  *  Cch  Mr.  UtrkMB'a  aiwwwer  baa  noi  been  annaBBced  aad  hc 
will  remain  at  the  Vad  af  iha  variaaa  CBBi|ianiea  natil  taak  liaw  a*  he 

can  be  rcliieeed. 

MR    A    i:    WIVCHPSTRR,  itiperintenilcnt  of  the  iBunlcipai  rl»»li-l« 

•  ;-  ..i.l  -.-1.    N"  '■-  .  t.    I  i.tli:  .    h.,-    |.-ii.    v-f..|..,|    >  ,,r    t  i   ;,-.,inr  l,y 

li.     ^  --v    i       if-i.    '.n    .1-1'.:..    hill-,  rtl,tL.t.<t     ,.(     II;.-    -i.<v:.>i    it.  TT-l-.iltrr 

the   Satlonil   ti-c    E.  l-i.c-t.  i!...ni.  -i  .1    .  niwr.:.      to  viMt    l.m  -i-c 

Bad  iatptet  aeTftiJl  t:i<  ji'.mU  iIit<.-.  ill-  .jiw  ,  ilir  r.ii..-..-.).  i  ■  l-ii- 
aaala"  tin  March  ip  for  Lij11.J1.4t  to  jtxn  the  othci  nHtfiU^k  of  ti^  .i>-.  mI 
etitmialaovn,  whM*  work  i>  eaptcird  i«  !««  i>niU  AvgiiM  t. 


MR.  LEE  H.  XEWBERT.  manager  of  the  Marysville  Gaa  &  Eleetrie 
(  otnpany.  Maryaville,  Col..  ha>  b<«o  appoiiited  lo  the  ptuation  of  aiapcrin- 
irttdetu  of  ibe  Pcainaalar  D(*iaiaii  af  Ika  CaHCeiala  Gaa  *  Elcetiic  Cec<- 
potation,    H«  wtfl  enter  apaa  Ma  acw  ftittec  ahaat  Kartb  i».  Tfe*  Pea- 

tmular  Oivision  it  that  territory  between  San  BniDO  or  South  San  Eran* 
ettco  and  the  town  of  f-awfeifccc.  near  Siint.i  CUra.  It  embrirt-R  San 
Mateo.  Red.*ood  City.  Palo  Alto,  and  a  number  of  »Tiiatler  pUce;*.  Mr. 
Newbert  wiil  icaide  at  San  Mateo. 

MR.  [>,\N.-\  PIERCK  h«  been  rngageJ  by  tin  L'ndirwriten'  Labora- 
larict  aa  engineer  in  charge  of  electrical  -uroefc.  ITr  hegina  hia  dalla* 
lUa  Bianth,  i.pendin(  a  few  d.ayt  at  the  New  V'r.rli  dlDec'  o(  the  [jtbora. 
lorlei^  going  to  Plit'lmrg  to  attend  the  annual  C'.nfrTctice  fiet«ee«  e«. 
perta  in  the  employ  ol  in»iirancc  interetti  and  tho^f  :>f  the  \\'e»ti»ighot3ar 
Comivantf 9.  atid  takes  up  hi»  active  .I.^tu).  ir  the  executive  offices  and  teat- 
iliir  station  of  the  LaboTatorie«  in  i"h!.n«.i  alwut  the  isth.  Mr.  Pierce 
graduated  fr.mi  .\niheriki  College  with  the  claa*  of  and  (ince  that 

tine  baa  devoted  bimvif  to  phnleil  MbatMir  ifacilaa  and  alcctrieal 
engineering,  tatting  a  poit-gradiaala  aaaiBa  at  Jdhaa  HtHdiiaa,  aad  aflar> 

wards  doing  a  variety  of  woifc  at  Harvard  and  Cornell  labofatorln, 
cundtKTting  t-xpcrimenta  in  higb'teaaian  dcctriesl  iDeaatircmcnta  at  W'or- 
cesler  Poljritclinie  Inntituie  and  acting  a«  itwtritctor  in  laberBMry  arack 
at  Pratt  loaliluie. 


Trade  TtAHeations, 


LUBRICATING  OILS —A  catalogue  re«cntly  received  from  ibe  A. 

W.  Marrit  Oil  Comi>any.  PiavldeBca,  R.  L,  dealt  wHh  luhticailac  alia 

for  general   engineering   wofit  and  for   all   iiievial  cSadtllMtt  and  re- 

quiretncnts. 

F.  T.  PAISTE  COMPANY.  IMiUadcliibla.  Pa.,  bat  iaaued  lor  Fehtuary 
a  folder,  BttUetla  Ka.  at,  lltnatfaled.  aad  deveitd  la  ila  laMa*  tnea  a( 
foalbl*  haager  fcaardii,  tafAeta,  tbbcI  tBt-euUb  calranec  awHehea^  aad  paiA- 
boxea.    The  last  page  haa  B  raqp  lalh  an  **Holoahadea.** 

AUERtt  A.\  tLECTRICAL  WORKS.  Fbillipadale.  R.  L.  ^ve  iuued 
..ind<r  d.itr  of  rttiLiiry  m  a  price  acfaedule,  in  etivelope  form  and  aiaB 
fir  l.-Ari-  i-:.(-j:<-t   .s.rr,  ,r.l  it -i i- iiiiciator  wire,  and  weatherproof  Iraa 

-Rife,    it  includea  alio  a  irctght  vciieilulc  for  car  loads  and  IcM. 

GASOLINE  ENGINES.— The  R.  M.  Cornwell  Company,  Sytaeute, 
K.  Y.,  baa  iuued  an  illnstratcd  booklet  deactibtng  Ibc  Wontkr  gaaotiaa 
engines.  Tbese  engines  are  of  ihc  twXycle  l|rpc  aad  are  charaBMrfaed 
by  siBi|iBcii7  of  design  and  epeialioiB.  Tha  BBlAla  era  aanpact  and  «<rr 
Hght. 

WIRE  k  TELEFHOlfE  COMPANV  OF  AMERICA  tag  faaacd  a  yttj 

neat  bintter  in  lavender  cloth,  qtiarto,  for  ita  trade  literature.  Bulletin 
i<io  it  the  "Foreword"  and  ij  devoted  to  general  ntatteii  on  its  bare  and 

in9uK*f.*H  w-ire.  telf-pb-.-i^  3T'f^',.-at^I»  and  tilepJioni*  i-iip^ti*  .  I.st^r  bulle- 
tins -.Mi]   lii.r    jj.   t!:--i^   in.l  i  tl  .f  stibjects  in  :!<r.-i: 

STEAM  E.VGINtS.— Bulletin  No.  i;  of  the  Ridgway  Dynamo  h 
Engine  Company,  Ridgway,  Peno.,  describes  and  illustratea  McEwen 
inginea  of  ibc  simple  and  of  Ihe  landen  coatpound  typaa.  The  iilua. 
iratioiia  ftpreaca*  the  varlaaa  aaatUBatlaaat  (cMnrca  af  tba  cagbMa  and 
•bow  bdied-iypa  cagjMa,  and  eatSnea  direct  eownrcud  la  The«ia«ii^l"B 
dynanna. 

TOLL  TELEPHONES.— The  Cray  TVhiphone'  Pby  Stalian  Campaar, 

nArlf..nl.  Conn.,  b.-is  issued  a  well  jlliMralcd  calntogue  dealing  with  toll 
<-|ui|iment«    for   public    and    measured   telephone    service,    and  describing 

^prcinciil'.y  Cray  public  pay  ataliiHW  far  ibc  auiooialjc  ctalleciioB  of 
tiieplioiir  r!iiit«e*  aad  Gnjp  tegJtiert  far  laaaaatcd  aervtee  aa  prhaia 

ir   puny  line. 

FIRE  l'l.*.\Il*>. — \  iicitly  rxfciilcd  publication  dcacribing  pumps  fur 
fire  acivicc  baa  i<«<Hily  been  iwucii  by  the  Couldf  Manuitcturing  Com- 
panr.  Scacca  Palla,  N.  Y.  An  latRMtiat  dcaariplla«  la  flven  af  lha 
hi|li-ptciMrB  lire  piwtcelian  plant  inalalled  at  Cumf  lalaad.  Haw  Yaik 
In  Ihe  paBi|riDg  etaiioa  (here  are  ihrea  trtple^eliBf  paaipa.  diicet>aoa' 
aeceed  lo  Ihrea  Xaih  vcrUeal  ihtcc^eyNader  fai  tiiilBta. 

VARIABLE-»PHEI1  MOTORS.— The  Eledra-Ojeaiaie  Camptmy.  B» 
yonite,  X,  J.,  has  isfoed  circular  Nti.  2),  deajUBV  vrilb  inter^le  mntAra 

cf  the  open  inui  -riijj-cni-**i*t.|  trj.,-..,  ,\  view  ia  given  of  a  motor  with 
rxtc-ii.U.J  ^IlilH  ini.i  with. .lit  fret,  wliuh  i-«  a'lapted  lor  electric  hOMt  or 
crattc  work,  wlitre  it  is  desired  10  let  the  motor  in  a  shell  or  cradle. 
Citvutar  Ne.  .-^  ot  iiu  ii,-inir  cnnipan>  {.v-int^  out  in  n  rnnvindnf  aiaanar 

the  advir-iLigi  11  ;i-4   fiiituri  s  .jf  llic  intn  j-ilc  c.iii>tf .uti-.n 

WAKI)  IMiVAKIi  KiK  lRIC  COMI'.W^  .  Uronxvillr.  N.  \  .,  Uas 
laaucii  a  cataiogue   No.    i^mt^  covering   Ward   LcoDord  raotitf  starters 

cipripped  Willi  a«  alept  af  (kmbirimc  (»r  tpced  eonirat  by  ieM  regatatioa. 
The  CBlalogac  include*  eats,  disarams  «f  eoaneellana  abawiac  taUmal 

ooanrciians.  drscrii  lions,  prices,  etc..  cwrerina  bath  ih*  plain  natMliaHe 
rcleaae  lytic  ar.-i  the  interlocfciDg  ovetleiad  cirenit  bmlter  aad  avrallape 
ftleai*  lypc.    Tbia  catalogue  will  be  aeal  ttpun  requeai. 

TEL£FfrOXES.— Bidlelin  Ko.  .t<  of  the  Sumtrr  Telepboeie  Maaufae- 

iiiritiv.  I"..:i;|>.ii.>  .bii-Tii.r.  i:i  .lii.il  il-.i"  M:.v3n  ululli  .lischarge  lightning 
.ifu.ui  II  ,,[;i.-|i  til,  yt.uiii.Iini;  it-.iliiiiii  i-i  f .  .iri(-lri«  ly  cncirclcd  by  the 
.- -n.l-i.  I  .r  iiiiil  t-<.p--n.l  to  it  f-.iiT  tiii-..->  vMibui  liiih  .-on\  t.Iutlon.  thiii 
-'t-.irii  k'  a  ninltiplicity  of  diK-lii-pi-  pi-inti  ar.ii  -n  irTictiVC  diMtpation 
L-f  ibt  liiflitning.  Bulletin  No.  jt,  oi  ibt-  >uit>t:  c-,nit.aj-.y  contaJiu  a-t 
pagea  dealing  wllh  ".New  llrnly"  Irtepli4nc»  aiul  ac«rM«ciea. 
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IK  ll.l  lI'MANi:  I.ni".R\TrRr..  The  ll.-.|;.t.ha!l<-  C.M*  Omi-aty.  .•-•.—> 
Fulton  Stmt,  Ncv>  Yurk  Cilir,  h»»  jufil  ittactl  two  hantUomr  pampfaieis, 
«M  cMilM  "liglitinc  of  ChuckMi  ffl*»»U,  UhMitM  aad  Huptolfc"  and 
the  Mlicr  "Tbe  Lighting  of  Theatres  and  PokUc  Rill*."  Beth  art  fltat* 

tratH.  and  with  the  aid  of  ih^  dcvripiive  trxt,  an  excellent  iilea  it  af- 
forded «(  the  aianntr  in  which  the  llolnphtnr  ptiun  globc>  have  been 
able  to  improve  to  a  remnrkubTc  dcKree  tbe  illuminatiim  nf  the«e  placea  of 
public  resort. 

riRCflT  BKEAKF.RS.-Tnr  W.-it.l  I. ..,..,>. I  KL-rlrle  r.mtiiany  haa  i« 
^iieil  a  new  catalof^ue  covennp  circuit  I:  r- .  ;i1;i!ti|cuc  N"  u/oAi.  Thi« 
ci^logue  diiferx  from  the  Um  circuit  breiikrr  calaliiKue.  No.  1904J.  in  that 

tk*  "MW  tnt  aa-raHatt  iiid  aiwttoad  and  the  "PEL"  urpe  nn-«oltagt 
reieaa*  ctreaft  tonifciii  ara  dMcfibail  and  lltlad.   Both  of  tbeae  cireuit 
brrakert  are  calaiagiMd  Inr  «M  IB  tht  ptalicllM  af  aMMora.  The 
vniiagr  and  overlaad  rifcntl  tuihai  it  a  aintl*  Me  heaafcar.  wMck  eaaant 

be  clo*ed  iifn  n  short  circuit  or  nvcrload 

THt  I'OWilK  ANL:  MIM,V<;  MAI  IIINKHV  (OMI'ASV.  l  i.Uh 
Wis.  (suburb  of  Miiwaukeel.  will  thortly  have  off  the  prew  the  following 
pnbUcntion,  Caialoau*  No.  4.  Roek-Cruahing  rianu.  Tliii  ia  the  anand 
edition  of  ih*  P.  i  M.  M.  Co.'a  CalaUiguc  No.  4.  All  of  the  mailer  con- 
tained in  the  lirat  edition  has  been  IhltHMlMl  iwdiad  to  conform  with 
Ae  latent  and  best  engineering  practiec.  Tina  caMague  will  contain  ;a 
pagcii,  fully  illuftiratrd,  and  will  be  sent  npon  reqneat  to  those  interested 
in  nUMlern  rr  ivliinn  planla  aisd  (^Ipmenl*. 

STE.AM  F.NGIXFS  The  lonft  catalogue  of  the  HarriiburK  Foundry 
ft  Machine  Works,  Hat r  isl.n! k,  .  *  i;rii).tf.*  x  i»rll  prepnrcil  tlrscripticn 
of  Fleming  engine*.    Illumralioiu  arc  given  of  simple  engine*  for  direct 

and  lor  belt  drivtats  alaa  «f  lide- 
af  the  idMiArlcilinc  faiir-ralaie  Car- 
Uia  (QglilM  of  the  simple  and  conpoand  types  and  the  liUfiHnJia  Oar« 
llaa  engines:  wbiW  menilon  ia  made  of  the  fae«  that  th«  company  la 
prepared  lo  consimrt  the  •  Fleming"  Meam  turbine. 

MATTHEWS  CAT.^LDT.l'E.— The  ne»  eaialogue  of  the  W.  N.  Mat- 
thews ft  Brother.  32j  North  Secoml  Street.  St.  l.oul«.  is  a  handsome  piece 
of  work,  containing  j.-  page-*  of  le*t  devriptlve  .li  t5ie  Sii>nihaiijih  guy 
anchor  and  the  Kearney  cable  clamp,  and  illoairatcd  by  numerous  balf- 
Tha  figMf  ia  riahly  tad  naiahdly  friatad  fai  tbrst  caters.  Tkia 


bkM  data  as  I9  flw  cssMlrustlnii  ol  pole  lines.    A  capy  will  be  aaailed 

on  reqitest. 

SfJMK  Ri"iKP.t.IX(',  PRorit"l"TS  it  the  i.i.:tc-.i  vr  liilc  rf  .1  rn'irlilet. 
oblong  form,  envelope  ftiac.  J6  trices  att<t  eo^er.  iviued  by  John  A.  Kocb. 
Haii^a  Sam  Caw  TrtoMii.  N.  J.  Ii  shows  the  caMc  bridgaa  amaa  tba  Bait 
Kvcr.  Mew  Vorbi  Ifee  till  hnildint*  with  wire  rope  for  ihdr  elevator*,  citp 
winners  with  wire  rigging:  tags  with  wire  hawser*,  wire  rope  tranunission 
cables,  the  electric  power  csbles  of  4417  feet  spsn  across  the  Cargainei 
Straits,  wire  rope  fastealat*,  aUifslor  wreachcs,  ateel  cote  bell  cord,  doithle 
it:.ivn,  i,-  I  i.i.phwia  wir*.  aappar  tdcphone  wire,  osppr  iroUey  idra  aod 

in;iii":i1f''  wi-cfs. 

STATKiS'AkV  1  K  W'F'.iRMFR.S  Bulkiin  Nu.  D  rf  ll.c  KIc,  !r.>-«l 
Mannfaciuring  Comi>any,  Lafayette.  Ind..  is  »  neat  publicatian  dealing  at 
leiit<h  and  in  detail  with  the  consimciladal  faantrM  and  opcratiiif  chir> 
actetMes  of  HaiiiWigai.  An  interestiag  aad  hutracilw  feature  af  tbe 
JWUetia  is  a  table  showing  the  general  and  tbe  electrical  characlrislirs  of 
a  caaplric  I'oc  oi  6o-cy«k  irantformcrs.  This  table  givev  the  weight  of 
ealla.  wsfght  of  core,  wtlgbt  of  MK.  weight  of  oil,  total  entcmal  surface, 
iia,  cote  Im,  capper  Imib  regvlaiiaa  gad  af* 


1  ln  -<-  'i->n^*nT:iM  r-  huvc  been  'lietirtlicl  ir-t   <  xce|.ti  i-i.il I y  high  ci- 

iictem  V,  j.ri.l         1  e-)i jic r ;i I i-rt  !  i>e.    The  leinrriti  c""-e.         the  Statement 

that  "(J.-Kvltly  i?   ren.enihertii  Kih^  ;ii-er  jirice  :«  fcrK'  ilcn 

THE  Sl'K.^GUE  ELECTRIC  C<JMPA\V.  Nev.  York.  tending  out 
a  wniiiac  aad  fofdblc  adtrerttsraenl  eii-.iluii/ing  the  idea  that  the 
larily  of  the  electric  drWe  is  laigdy  due  to  ihc  perfection  of  design  and 
construction  of  that  compaay'a  foaad  tgf  nseicr.  Tbe  card  4nwa  a  np- 
posed  niche  in  the  Hall  of  'Paair  camiining  a  rotind  type  atalor. 
Jilld  the  tablet  tin-leri-.i-iitti  tiear.*  thiii  inwriptioii;  "The  Motor  Ihsl 
Made   the   EKuic    Drtvc    l'..|.i!lir."     Th.ii  -mtnii   tyjie    m..lor  was 

one  of  the  must  prominently  *.uccr»iifiil  iini.niii:  the  earlieit  electric  motors 
is  a  fact  fliaaraUy  known  to  ibote  f:iinil<!ir  with  electrical  provreas,  and 
tbe  care  aaiforadir  caercised  In  the  design  and  manufacture  of  Ibea* 
atateta  hm  gready  eatcadad  Ihdr  vac  and  firaily  esiabliibed  Ibdr  papahrlly 
la  the  field  of  mechanical  drtn. 


THE  t'MOX  TWIST  DRILL  tOMi  VNV.  cf  Aihol,  Ma.s..  i<.  m, tilling 
an  electric  power  plant,  which  wUI  Itave  sui&cient  capacity  to  run  the  pre*- 
oil  plaai  with  its  rcceotty  gagiHated  addiiian  aad  aa  addlUna  whkfc  it  ia 
preposed  to  make  this  *pHn«.  The  -hat  is  aaw  ma  V  llMM  airf  wanr 
IKinrrr.  w  hieh  w  ill  he  discarded.    Tne  (leneral  Eltdric  CC^may  jg  taalall- 

iilK  t|..r  tu-v  c-riiitiinrril. 

THE  .\MERK  AX  1  VDnsttil'ir  t  uMl'ANV,  I'rmi.lencp.  R.  I.,  mann- 
factnrer  of  miniature  'iriii'«.  i...cket  hitht-.  .le.l  .ithcr  electrical  special, 

ties,  has  found  iis  old  plant  entirely  inaikciiualc  (or  its  rapidly  increaa- 
iac  haiiaiai  and  haa  aeaHgneaily  beta  caBpcUad  le  mA.  larger  iiuaners. 
tl  Is  now  healed  at  «|  to  jj  Bread  Sticci  la  that  dtr,  wbarc  it  has  one 
of  the  moat  coa^let^  anatoid  plaals  in  the  eaaatry  for  lamiar  aot 
its  line  of  speciiltler, 

Tlir.  lIRdWN  liniSTINtT  MACHINERY  COMPANY,  of  CleYflsnd, 
Ohi...  u  crr,:tinK  a  Urijr  e!ee;i .eiiTi  n[>erated  ore-handling  oulAl  at  Toledo 
for  the  Toledo  &  Obio  Central  Railroad.  It  consists  of  three  legs  of 
fast  clua-shell  plaals  each  capable  of  unloading  about  lao  tons  of  ore 
an  bouf;  Each  llg  is  operated  by  two  ijshp  motors.  Two  larger 
motoe*  drive  the  enUie  ptaal.  aad  it  bai  a  Irani  of  alwal  jaa  IM; 
The  ontfit  win  have  a  cipicily  af  anleidiag  the  largni  tneieli  en  Iba 
lakes  in   |8  hot-rs. 

THE   HlI.LfMK   ELECTRIC    M AXri-ACTI  RINn    COMTANY,  of 

Cincinnati,  f)..  his  (usi  |.|.M-ei!  iin  n-drr  with  the  Electric  l~»hle  Coniliany, 
AZ   Bto;iJ.i;h.    Ne.t    "NntV,   f.ir   the   new   in.m]nlinir  comji,  .iit'.il.    V'^.tnis.  ii*t 

impregnating  hehl  and  armature  coils.  This  material,  which  is  rapidly 
betaf  adaptsd  by  aaaay  of  Use  large  railway  aad  aiianfHtariai  aaawaalMi 

hai  only  leeemly  been  placed  oa  the  fenenl  narlwt.   It  b  cbeiper  (hin 

nAbrr  insulation  and  with  the  Increase  in  tbe  price  of  pure  rubber  this 
new  material  is  t.rniing  into  very  general  uw.  The  tests  which  have 
recently  been  maile  of  this  compound  1-y  the  Electrical  Testiiiif  T.ahoralorie* 
of  .\e*  York  have  shown  that  \'.''mv  i.--iMe-%e%  all  .if  rlie  itistilMting 
properties  of  rubber  snd  in  many  casiis  has  viiihsiood  tests  far  more 
Mvere  than  rwbber.  As  Voltaa  baa  aa  iajwlaaa  tfacia  npon  «aiw*r  it 
ilor*  IMC  re<|iiif>  ihinnJnc  before  aiplftol  tbe  eoaipotiBd.  ai  then  it  no 
corrosive  a^-tion  whatever.  Furthers  it  i»  ni>l  subject  to  chemical  change. 
Test-  Ji.i.r  ill.,  in.iveu  ihiit  Voltaa  wItC  sn  l  c.-ibles  can  he  handled  at 
all  lempetaiurca  and  tlie  insnlatian  wiU  not  ctnck  or  harden  al  so 
degnta  Fah. 
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cxrrtu  sTAihs  i-.mlxts  issled  .uari  h  u.  i9s'k. 

CCondactcd  by  Rosenbaum  &  Stivkbrldge.  Hat,  .\itys..  140  Nassau  St.,  N.  Y,] 
814.0^1.  RAILWAY  TRAFFIC  CC»NTROLI.lN<;  AI'I'AR.\TUS:  aareocc 
W.  Caiman,  WestAeld.  X.  J.    .\pp.  filcl  .Xpr    13.  1901.    In  order 


to 


„  vsrisble  and  iiidetinite  movements  i-i  the  sensaptiore  arm  by 
of  expansion,  loose  joints,  etc  ,   in  tbe  conncclion  rods,  the 
patentee  operate-,  a  lloid  cutupiesair-n  device  by  the  rod  connection,  god 
iililijr^  (he  compress*.!  fluid  to  move  the  seniaphore  arm, 
■t4.o4».  METIlHIi    ill-    TREATING    .MATTE;    Woolsey    M.  Johnson, 
Ilartford,  Conn.    -Vpp.  tiled  May  ay,  i«o,|.    Tbe  method  of  treatine 
.  milcrial  containing  nickel  and  copper  sulphides,  which  e»ii'i-ls  m 
roasling  the  same.  dissolvinK  tbe  rosslcd  rrsldnc  in  sulphuric  acid. 
clectroUzinlt  the  s^iliiti^iii  n  ith  siiilahlr  anodes,  while  pasaini;  int.:.  tin- 
electrolyte  the  s.i^c-;  derive,!  from  th'    r,..istinir  oj*-rnt:LTi.  ari'l  itlurn 
lliK   the  .ici'i   electr.-lvlr   I"'  the  Tiia*te.|  in;tl«ii;it 
814.0;.'    ELECTRICAL    SMKI.ITM;    I  KdI  I  SS,    Woclsey    M.  Johnson. 

I  I  -1.  K;.ti  \\'\'  tiled  M.iy  -4,  I't'-.j.  A  MmOtinK  pincers  nltidi  c-rm- 
si-i.  Ill  i-ili.rr-,.\irij  hctw,,n  .t  r  !  nii:r  .  ■  niiiitiing  hit,  giiiii  ore  ami 
.1  furnace  vra'l,  a  chiiTirr  l  oi-.l.inunii  I  ik!i  ur  !i-  1  re,  thereby  ;irotectliiB 
said   wall   fr*>Tr.  the  .Ali-in  of  the   Io'a  1:11.1:1:  ore, 

•lC/>lM.  STDRAC.E   llATTEKV:   lr.-vnci  1-    M.in  ■.:.■.  ltjt::i.  .\r-? 

filed  July  n,  twi.  :\  -iMi.iise  l.iiUiiy  cmpriisnE  a  leail  vesirl 
haviTiK  columns   iiitcKix!    uiil:   its  bcltcin  and  pnyvilicd  with  llannes, 

II  pluriililv  of  olher  elccuule,  disln-scd  In  the  vcsscI,  snd  a  spider 
supporting  said  eleclrocU ,  anil  terminating  in  a  central  pole,  and 
said  electrodes  ami  sasd  vessel  being  provided. with  \ •shaped  prejcc- 
lions  adapted  10  receive  lead  Kbcrs  between  Ihem. 


apward  in  leaving,  the  wire., 
I  a  pistHi  aad  retrinrc  tbe  pole. 


the  adnltiion  «f  lii 


»i4,o«j.  GENCK^XTUK  OF  INTERMITTENT  ELECTRIC  CURREHTSi 
Mlkolm  V.  Ryder.  White  Plains.  \.  V.    App.  AM  Aug,  la, 
A  pcraunent  magnet  has  soft  iron  pole  pieces  upon  wbicb  are  1 

bobbins  formini!  jiart  of  the  generator  circuit.    Two  soft  iron   

Hires  are  .urtiiierd  to  eiimtdeie  the  ni-sgiii-ise  circuit,  either  through 
or  outside  the  Dobbins  so  that  a  *UHlsleii  e.m.f.  is  generated  as 
tbe  charge  is  made. 

•  14.1  iH.  TEI.EI'IICIXE  SYSTEM:  William  W.  IVan.  Chicago.  Ill,  App. 
riled  June  15.  igo.i.  In  combination  with  a  telephone  line,  a  line 
signaling  device  tberrfor,  a  testing  plug,  suitable  connections  from 
said  ptiiit  iiid  ;i  suitable  source  of  current  to  lest  th*  coodlllea  of  the 
line  sixii-illinir   levicr  when  desireds  and  Ba  apcralBr^  ootfit  caa* 

nected  with   said  plus  whereby  tbe  Said  pin*  may  bO  Wad  flT  COO- 

ver-nii.iiijt  piiii.,ivi-.  Yiheii  desireil, 

ATiiMATIt    I  IRE  At-ARM;   Xaixitron  B.  Fcrhnd.  Manchcs. 

--'Widll  twe  -  - 


wl^aw 


III.  X,  II.  .\\'X'-  tiled  Jtmc  .t,  too3-  rati-ntec  pMvMII  two  i-i'titacIS 
..illH-li    lire    .iirini:    piessed    li.wan!    one    «ri.ilhet    bUt    IMmiallv  held 

..|..»it  li\    a  viriii  ^.f  crluilriil      r!ie   r.ircii-intsm  is  cantaiaea , 

t".x  havinu  11  celliil..i'l  -Aindow  and  m  i:-i-t  ..f  fire  the  ' 
-.ml    •llttt   .ire   ^.irl -iininl    so  wo,     th,  iil.trm, 

siui  iii-  I'ANKI.   IliiARD:   l>pi.r   R    I      M  ir  luais.  New  Ymt  N.  Y. 

.\lil..   nled  June   g.    ir,"4      >--.-ur<  i'   1     II  .    nilbl*  paBll  bOlfa  by  tbg 

same  bolt  connections  arc  tw<i  uietniUv  ilip*  or  txlnm,  one  af 
ithicb  constitute*  a,  rigid  ioik  to  receive  the  end  of  the  fuse  tnfae 


and  the  other  a  sprina  cBp  lo  establish  electrical  canneciion  thcrewjlb. 
t\t.  AI'I'ARATfS  mR  I1ECOMPOSINC  WATER  BY  ELEC- 
TROLYSIS: William  T.  M.  McCarty.  Rocky  RJi^.  Hd,  Apn  f^led 
X«v.  8,  i«o4.  In  combination  with  a  lank,  a  pariilion  mounii'l  iLe-e- 
in  and  dividing  the  lank  into  two  chambers,  said  partition  bi  u-.t 
provided  wiib  a  line  of  apertures,  and  an  eleclmde  mounted  w  r  ich 
compartment  and  cennecir-l  nith  a  suitsMo  source  of  cjtreni  luiiply 
and  having  a  terminal  discharge  portion  cxtemling  at  riiiht  angles 
to  the  body  of  the  elecirade  lacatcd  opposite  and  in  line  with  all 
Ibe,  apcrnircs  in  sud  partition. 
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8i4.i6i   ELECTNK    IM  WtiKi  I  NT   I  AMI':  WilUim  J.  l'hr!|vi. 

Iroil.   Mich      A|.|.    r,:i-.l   lUf  A    (.urn   .■(   WyUi   Ur:i(i  in 

which  the  loDR  and  fthori  tiUnicnu  are  connected  iu  ftchcs  between 
tbc  ilMll  and  uul  of  lbs  Impk  When  the  Imp  to  Krcmd  irailjr  iaM  U* 
•odcet,  however,  an  odditleRal  eoaiact  to  mU»  nhkk  mm  out  the 
short  filiBunl. 

•14.117.  coNDt'IT  OR  rA.slXfi  i-OR  Kl  l-rTHIOtt.  CONPUCTORS: 
Richard  11.  W.  Knigbt  and  Ludnig  Nnici-!.  London,  Biqt.  Apf.  filed 
Mar.  >.  11x14.    Sheet  nieial  >in|<i  "(  Ohaixd  twIiiMi  »n  c*p(hl«  o( 

being  nested  tPffether  in  pairt  im  a«  10  forns  .'i  cnniplcte  futie.  Klbowi* 
and  T*!  of  correspondinic  conslrtxtjun  arc  a]»o  pro>H.le.|. 
814.J19.  .\UT(>.MATI<-     TKI.Kl'llO.NIf     INST.M.I.ATION:  Hcrnbard 
KuKeltnarut.        I   K:»-|.i<r!i.  (K-rniany.  tiled  Scpl.   15,   ryti,i.  In 

an  amoniiiii  T^i^ijiMnr  vs^tciu,  the  *  iiniTtiniti.m  willi  Ihc  lines  .if  the 
•ulwcnberi.  "f  J  ir-iTi:1i'T  r.f  >witc!i  .ipnarntuici.  each  inclu.iinn  one 
ci'inm.-n  ?i>c.il*i:ifc  "aj?.  ;<'><I  ■»  ..it--<'^  irl.iy  <Ir\u-»*.  .itw  <tj  «iicli 
devu'r*  ill  rii  Ii  »t  t  it  s  ln-ins  .1!1.it  ljr>l  :.i  i-.il  ll  >Mlt.cr ihrr'-  Ur.f  for  con- 
tro]  ity  the  xubicnbcr.  each  relay  drvic.~  adapted  to  join  the  CtffTC' 
sp^ndinK  line  o{  the  aubwriber  to  the  6atd  comtt^on  fpchltlMt  Why. 
n;td  r.ieh  app«»tiM  when  o<cu|>jed  briniine  the  next  unace«pkda*lln 
apparaiuft  iBIo  the  apbere  of  control  of  uic  atibscribcr». 


*14M»,  SBOPROCATtNC  ELECTUC  MACBINEi 
rU.  Binnnihua.  Ata.    Apiii,  ttod  A«r,  g,  r«o 


„.  Tnnnaa  B.  Aid* 
IW.    A  hcDoor  win 


I2e<l  to  a  Tixed  |;otrntiat  turoUKUOut 
nnectol  to  a  leturn  wire  ihrougb 
The  pvrpoM  to  M  ^f*  tbt  anagih 
Me  Ihe  pamba  oT the  Inki  oloac 


Bi  4.324. — Controller  Switch. 

coil  or  bobbin  is  alidably  supportetl  on  a  rcMl  wtiich  constitutes  the 
pole  of  a  pair  of  opposed  iron  clad  maitnel^.  (.'onncctioii^  are  pro- 
v>ded  (or  tr\|.|*iiii:  Ilie  iMiUitt):  at  Ihe  linii:  uf  Imwafd  and  hack 
movement  i;t  thr  nuivahle  coil. 
»i4..!7r.  .S\M  It  II  KI.V:  Kdaiid  II.  t  rait,  <.•,.£.,«.,.  Ill  A|>p  6led 
I>rc.  7.  :"j.J4  K'-latrs  :.i  .ipccihc  detailt  .11  *»itch  kiry  for  tclcphvnic 
rxclutiijr    5»  tl<  IiIh  iMIiN. 

•  m.joj,  ELI-XTKK        SIi;NAI.  S\  SI>;.M;   in.'   I  .M  t.,iK,  San  Antonio, 

Tex.  App.  filed  .\uK.  29,  Ii><i4.  Thr  trark  i^  .li.iited  into  sections 
and  one  rail  is  continuously*  ener^xed  to  a  fixed  |;otrntiat  tfaroUKbout 

in  length.    The  other  rul  la  connected  ■-    ■ ■'■  

resiusncn  of  »•  ,   . 

of  current  in  the  RMm 
the  track. 

8i4.io].  ELElTKICAI.  SIGNAL  S'lSTl  vl:  l-7r,|  I,ict  ..T.  S;,n  Anienlo. 
Tex.  Ai'i'.  Iileil  l.ir.,  (1.  ig.  ^  Ki:..:r.  u  ...liliii..iiil  iraiarce  of 
the  above.  In  this  rise  .1  jpcvial  tr,.|l.rv  irra.nned  to  complete  an 
indicator  circuit  in  the  enirnc  cult,  vi  tb.nl  t;ic  cnicin^Tr  c;in  ascertain 
the  c<»nililiim  <it  >wtIchc^  alic-nl  iii;ii   ti-ri'i\r  ttaill  dr..fiatchrH. 

tl4.)l4.  WINDOW  S10I'  \NI>  llIkl.l.VK  M..\KM;  c  Ir-iree  II.  Parker. 
New  York.   N.   Y.     -Apr  .Kf.r.   _\t.   igo4.     In  order  to  permit 

a  window  to  be  partW  n]i».tu  t  nnd  yrl  ^ivurc  ajjaittst  the  entrance  of 
thieve*,  the  iijitriitf.*  i>f.j%ii|c'i  .i  ..trji  «l,icli  liTiiils  the  raising  move- 
ment of  iKi-  wm.i.ii.  ai.d  w!iu'h  i*  ■ii-»nrneii  to  complete  an  alarm 
circuit  in  case  an  atUtnpt  is  n'.Tic  ti.  lai^c  the  window. 

Si4.»a.  RE\  KK.^ING     SWITt  ll     l  <il(     KI.KCTRICAL  CIRCUITS: 

Thomas    S.     I'i-tWhi*.     Wilkm^lmrK      I'l.  Jilrd    June    t>,  1904. 

Motor  rtrversLntt  lutich  operable  a  pil.-i  iitciiil;  has  two  oppoeed 
lolenoids  actins  on  an  intermediate  plunuer  in  the  manner  of  a  donkey 
pomp.  The  plunger  ha*  various  nwtjlli.c  nnif..  which  ciLtablisb  the 
power  circuits  through  suitable  cuntractinii  linffer* 

•  l4.«i.  .SYSTEM    OP     Rl.MOTF.    roNTROI.    FOK     HKl  'l  KIt  MO- 

TORS;  Thofni^  l'<ikins  and  Ray  V.  .Tacki-nn.  WiLkirshMrii.  Pa. 
App.  filed  June  '..  t'j'ia,  .\  c.tnipUtc  multiple  cnnlri  1  ^v-itfin  in  nliich 
the  varioti*  iTiritTi'Ilei*  air  Ktrp(.eii  aruitnd  by  i..trhrt  tnrchanisni 
operable  by  the  pilot  circint.  .\  t'rature  lies  in  an  arraneemenl  hy 
which  the  ri-ntri.llcrH  pimt  nil  U  stepped  around  to  rcro  {visitian 
in  ca»e  all  i.vrd. u»i|  i.n  thr  in. -tins  i>}ierates  a  cut-out  on  any  car. 
««4,ij4.  I  iiMRiil  I.KR  ;-wrn  il;  Ihomas  S.  Perkini  and  Ray  P. 
Jacki.'ii.  \\'i!kin4ht)r(r,  I'a.  -Vpp.  tlied  June  6,  1904,  The  controller 
•e^tr-'nM  are  ^pncr.l  apart  <m  the  uiital  sr|uarc  shaft  and  have  flat 
eoiU  .vvi.,tly  si;pp..rled  tM-t«ecti  thim.  tSe  influence  of  which  is  to 
hloi*  r.iit  the  arf  in  whichever  direction  thr  .H-Kinettt*  are  moved. 

•  •«0»5  tONTRtil.l.KR  i)PKR.\TIX<,  MEANS;  Thona*  S.  Perltios  and 

Hay  p.  JackM.n.  Wilkmsburg.  Pa.  App.  filed  fooc  C,  l«04.  The 
coolrollcr  shaft  is  spttna  impelled  in  Ofte  direction  and  nsovable  by 
a  ratchet  to  throw  .>u  ilie  curieni.  Tlie  raldirt  act*  as  an  rscape- 
mcnt  to  permit  step  by  step  return.  ,\  release  lever  is  operable  as 
a  cul-out  to  secure  luick  return. 
«i4.j'i4.  LAMP  REGCLATUR;  Alphonsns  L.  Drum.  Lake  I-orest,  IIL 
.\lip.  hlrd  Mar,  jg,  I04if.  The  various  lamps  of  a  train  are  grnitnrd 
  ■  ■  '         "  diey. 


single  aeries  muTtiple  circuit  recelTing 'current  ftoni  the  "irolfey. 


A  solenoid  automatically  cuts  out  some  of  the  lamps  in  ca 
voltafe  falls  below  a  pcedtlermlncd  vilm. 


the 


•i4.J<lo.  SVS1'E.M  FOR  VARIABLE  SPEED  OPERATION  OF  ALTER- 
NATINCs  CURREKT  iaOTORSi  Ben.  G.  Unmr.  Pjllabttrg.  Pa, 
Apih  filed  Oct.  t,  tfoa.  The  comWaation  .lilfa  a  stiurce  of  alternating 
curreiU  tiectrical  energy  of  appeoxNaalchr  constant  frequency  and  a 
tranalating  device,  of  meana  for  vifyMc  ike  voltaat  ftMB  aaid 
aouroa  and  separate  laeana  for  ■atiwatically  varying  tlw  fraqacne* 
of  current  aliemattons  Mippncd  bjr  eaid  dvirfce  in  Maaraaacc  wilh 
the  vollace  variations. 
tt4.M.  TELEPHONIC  E\CIIANCE;  WUItoto  M.  Marvan,  Bahidfrew 
nL  App,  filed  Juite  6,  1004.  In  a  lel^hoiK  exchange.  lt«  «gaM- 
of  a  telephone  cirrml,  a  mam  vgnal  cimuit  icailinB  lo  (he 


central  exchangr,  a  viaual  indicator  device  located  at  central  ettcfcange 
and  comprising  a  pIoratilT  of  movable  Indicators,  and  means  under 
Ihe  control  01  the  snibscrlber  for  sending  impulses  over  said  signal 
ctrctlit  to  any  one  of  said  indicators,  compriitnit  mran*  fur  auose. 
quently  and  automatically  controlling  llic  irlrpluinr  cncuit. 

814.411.  TELEPHONIC  KKL.W;  John  ltti» liiidiir,  t  amlirid«e,  Mas*. 
App.  filed  .luly  14,  Ivni-  .\  Irlephonc  relay  cimprismic  a  receiver, 
its  dipbragm.  a  vibrator  oppi>sea  to  the  receiver  diaphragm  and 
spocrd  therefrom,  a  transmitter  in  connecli^in  with  tlir  vibrator,  and 
a  el  ISC  ni.-l,i;lic  connectiiin  between  the  vibrator  and  the  .liaphracm. 

«n,4ir  ilVNAMll  KIKtTMII'  MAtHIXE;  Williiim  I..  Waters.  Md- 
waukee,  Wis.  .\]ip.  filed  June  1.  tgoa.  In  order  to  obtain  a  dynamo 
electric  machine  kavine  the  ciiaractcnstie^  i>t  the  ordinary  niagnet 
iKiIe  type,  Ati-l  .*l...  thi'-r  i  t  till-  ii-iiiiniii.iin  t.i-ld  type  as  in  inauc- 

lion  nlnti.ri..  the  p'ltrritcr  ItfnlK'es  the  pole  pieces  with  Small  IrOO 
rings   fastened  to  their  outer  cdses. 

Xt4,46i.  ELECTRIC  tioiiK  KEI.K.V.siNii  DEVICE;  Libermond  A.  Leon, 
Montreal.  Canada.  App.  hlrd  Ma/  »,  1905.  The  latch  conlaina  a 
weight  or  Ii4nini<^r  uhicli  is  raised  By  the  act  of  claaini  the  dMr.  A 
magnet  contr.dled  detent  releues  Ac  hlOMBtr  tatkk  fub  On  tOC  Ml 
lever  and  withdraws  the  bolt. 

Hu.jjH  I  El.f  l'llONK  OR  I  KI.Kr;R  \PII  SYSTEM.  George  Rittcr. 
Miittg.iti.  l,rriii;.ny  -\l'|'-  lilnl  June  ir,,  tq.iia.  The  combination, 
with  a  main  line  circiii!,  and  a  plurality  of  sulh-station  tiiHtruments 
connected  tu  said  main  line  circuit,  of  a  cnntfiillinn  device  at  each 
sub-station  oiirraliiiK  itiiectly  to  render  its  substation  instrument 
opcratiy  r,  an  eU  ctnc  virciin  including  controllmK  devices,  mechantsm 
at  .:iel-  Mil.  st.ili."i  arr.-ui,ceil  to  regulate  the  admission  of  electric 
ciiiKt.t  ii'  ^U'.-  iiTi-iMt  ii.i-iicvting  said  electric  devices,  and  to  rrniler 
its  .nvki:  •hvciinnccrinK  device  inoperative,  and  means  ut  each  stib- 
station   arranged  lo  prevent  Ihe   operation  of  its  own  contrallni( 

M4.4l«^'  LIOIITNING  .\RRESTER-  Frank  K.  Singer.  Wbeelinc  W.  Va. 
App.  filed  Apr.  17.  1905.  Fuae  «(re  to  conuined  in  a  tube  npoa 
the  outside  of  which  Is  wound  a  cbake  coil.  The  fuse  Inbe  to  auf; 
ported  by  Aziures  which  constitale  part  of  a  lightninc  liraiWr  IM 
the  choke  coil  insures  the  lightning  diKharic  tMof  plw  aenaa 
the  carbon  blocks  instead  of  through  the  fine  wire. 

814. 49I*.  CAR  HANDLING  APPARATUS:  Frank  E.  Woodfdrd.  Clika|«>, 
IIL  App.  Mar.  1,  190;.  An  apparatus  for  handHng  iOMll  or*  md 
coal  cars.  The  track  is  divided  into  sections,  and  eifb  ncttnn  has 
a  pair  of  trolley*  leparaidy  energised  from  a  eoamluaK  atioM 
and  which  are  in  dreuii  with  the  motors  and  brake  f«gpia»lly  Of 
■be  particnhr  car  which  kappens  lo  be  on  that  llcHoB.  Itai  in 
ODcraier  (or  each  aeciim  ia  ahle  to  perfectly  control  fhe  ■svcnKMa 
01  each  ear  aa  It  passes  hto  point  of  the  line. 

ti4,S«i.  RELAY:  Janca  Allen.  U-  S.  Army, 
ptiilariaed  reby  constructed  on  the  lines 
machine,  Ike  tnnature  of  which  lies  in  the  relay  circuit. 

814.53?.  S.\FETY  DEVICE  KOR  RAILWAY  SWITCH  AND  SIGNAL 
APPARATUS:  Lawrence  C.rifiiih.  Yonkers,  N.  Y.  App,  filed  Sent, 
ao.  1901;.  The  ^wi;ches  are  oaerakb  ky  electric  mcaai  MVplM 
from  a  i-joe-  mtrnit.  and  ik«  IndicaMra  for  tb*  »w Itches  oc  nat 
operable  until  the  power  current  far  fke  switches  oessea. 

8i4,S]S.  ELECTRIC  SIGNAL  APPAKATUS:  LawiOMe  GriMtk  Yo^ 
Hcers.  N,  Y.  Appi.  IM  Oat  aB,  |*>4.  tbbu*  to  ■cdHMMM  •! 
the  above. 

814,571-  TELEPHONIC  SYSTEM:  Elmer  A  Tr,[.rnin(t.  Ceneseo,  III 
App.  filed  Sejit.  ft.  igo4.  In  a  telcjihone  system,  the  combination  .»f 
a  parly  line  circuit  connecting  a  plurality  of  subscriber's  stations 
and  a  central  station,  means  at  each  siibtrt:ribcr's  s(..ilion  for  producing 
direct  and  alirriiaiinic  (-iirrrnt  in  the  lines  and  a  signaling  device- 
responsive  to  altrrnating  current  only  and  at  the  central  station  a 
relay  comprising  a  coil  supportcl  for  oaclllation  in  a  magnetic  fields 
and  means  for  retarding  the  oscillation  of  aaid  coil. 


App.  filed.  July  31.  1905, 
on  the  lines  of  an  H  armature 


fiiasfita.  INSULATOR  PIN:  Frank  MaeKciB.  CkbaM. 
Fm.  aa.  iMj.  Tbe  HMalee  alam  a  picae  at  i 
iwa  pnieeing  appaied  can  wksdi  fann   


filad 


tMiAlJ. — Inaulator  pin. 


8i4,)0i.  Relay. 

resilient  pin.  kaviag  ikreada 
threads  of  ine  glasa  insulator. 

8i4.«ji.  SUPPORT  FOR  OSMIUM  FILAMENTS;  Carl  A.  voti  Wato- 
bach,  Vienna.  Austria-Hungary.  App.  filed  May  }i.  ifot.  Tkc  eoa. 
bination  of  an  osmiiim  filament  and  a  suppoet  for  the  saow.  said 
support  composed  01  ciniered  or  frilled  refracloty  oxide,  soa-ad- 
hereot  to  incandescent  osmium  and  chesnieally  Indinerem  tkcicts. 

SUiCaj.  PLURAL  SPEED  ELECTRICAL  CONTROLLER:  Ceonc  N. 
Faatman,  Cbiea«o.  Ill,  Appw  filed  May  5.  11104.  A  pair  of  cut-out 
mamctt  arc  ptonded.  one  af  which  acts  slowly  on  the  exdier  cir- 
cuit a(  tbe  tenetalor  aad  Ike  other  of  which  acta  i|ukUy  on  tha 
main  line  circuit. 

«i4,d3fi.  SAFETY  DEVICE  FQK  KAILW.W  SWITCH  AND  SICKAL 
APPARATUS;  Ltwtcacc  ISUU^  Yonhcn,  N.  Y.  Aptt.  ficd  Mav. 
5.  i9«|.  A  slanal  syMCM  by  wbf*  Ihe  iliaila  h«  ttenfi  to.cm- 
piCHca  air  and  in  wbwb  Hw  bMcatora  ate  ant  aponbl*  oam  Ibt 
air  ytctaauc  to  rcmaved. 
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The  Fan  Motor. 

The  fan  motor  is  now  as  staple  a  part  of  th«  electrical  industry 
as  ionililed  wire  or  the  moadeaeent  bmp^  bat  is  still  susceptible 
of  improvement  periodically,  so  that  SOne  variation  in  style  or 
construction  may  be  expected  from  season  to  season.  Of  such 
cfnnges  in  this  nndnnisni,  for  the  year  i^ofl^  a  general  view  is 
preseiilcd  in  our  pages  this  week;  and  it  is  cnco'  r.isinf;  to  note 
how  many  possibilities  of  perfection  are  still  recognized  to  exist 

  _    ^  _  in  dii*  xwfot  little  aditmct  of  the  light  and  power  rircixit  For 

tf i'mil' WifAi'A:' MyihniSt  i^^iT^t*^l  year$  past  a  large  number  of  fan  motors  have  been  turned 

out,  until  hundreds  and  hundreds  of  thousands  are  to  be  found 
in  daily  use  through  the  summer  months.  A  yearly  production 
wordi.  say,  $tjaauOM»  would  fepretent  not  less  Ann  tsOkOOO  to 
200,000  a  year,  at  net  prices,  and  the  nnnunl  value  seems  to  be 
somewhere  around  those  figures.  Wc  think  the  prodtict  might 
easily  be  increased  in  bulk  and  amount,  and  that  (here  is  prob- 
ably not  a  single  central  station  system  that  has  its  fan  motor 
JJrT^'Jt:VfoT''ran7«"  }^"cW      .•ho^ify^T^"  ™'  ^:;arS    business  Uken  care  of  or  developed  up  to  the  "saturation  point," 

Hardly  any  one  who  reads  tfrfs  cannot  mention  some  home  or 
office  or  factory  that  he  visits  between  May  and  October  where 
fana  could  not  be  installed— and  where  perhaps  the  suggestion  to 
put  them  in  has  never  been  made  by  the  central  station  interested. 
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£Lacnion.ATiHG. 

The  article  elsewhere  by  Mr.  A.  J.  Tizlcy  illustrates  the  pre- 
vailing lack  of  knowledge  of  the  technical  principles  of  electro- 
plating by  those  engaged  in  the  art.  The  conservatiiai  which 
is  also  a  characteristic  of  tlUs  indnstry  is  illastrated  in  an  old 
established  electroplafing  plant  recetitly  vi!itfed.  where  a  bat- 
tery of  Smee  cells  is  still  used,  the  reason  being  that  this  has 
been  the  practice  since  the  works  were  started  and  it  has  al- 

way;  proven  sat:?f3ctory.  AecortJinjf  to  the  recent  Censu?, 
there  are  more  than  tjoo  electroplating  plants  in  this  country, 
and  Hie  amnnd  loaa  of  monc^  fhraogh  the  conditions  above 
indicated  mnst  aggregate  a  pretty  tauL  Electroplating  ap- 
pears to  be  generally  carried  on  If  itil«  «(  tile  thumb,  and  it 
is  only  recently  that  the  importance  of  exact  nwasnrenients  in 
the  pncliee  of  this  art  has  come  10  be  understood,  and  am- 
meters, voltmeters  and  precision  balances  introHijfeci  Sav- 
ing of  power,  however,  is  only  one  item,  and  probably  less  im- 
portant than  olhers  idatiac  to  Htu  parsljr  chemical  side  of  tiie 
art.  With  respect  to  soltiti'ons,  the  practice  in  the  past  ap- 
pears to  have  been  to  add  a  spoonful  of  some  "dope"  if  the  de- 
po^  did  net  hwk  good,  nd  then  if  the  afipearanee  (Dd  not 
improve  tn  niifl  a  pinch  of  some  other  'Mope"  Of  cotirse,  none 
knew  what  the  final  solutioo  really  consisted  of.  It  is  not  only 
necessary  for  At  eketraplater  to  raeasttre  tibe  volts  and  am- 
peres and  regulate  them  according  to  (lie  specific  nqnirements 
of  a  given  work,  but  he  should  also  know  the  exact  composition 
of  the  solutions  and  anodes,  and  should  weigh  with  precision 
every  material  be  adds  to  the  bath.  Only  in  this  way  can  be 
piopeily  oqhIriI  tts  opcfalions. 


Bnt  the  ptielkal  dednplater  is  not  the  onty  one  at  fndls 
for  those  who  ahoald  gdd*  him  have  too  fautdy  devoted  their 
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attention  to  the  more  interesting— because  relatively  simple— 
phcnotncna  of  "iiide6nitely  dilute"  solutions,  instead  o{  to  the 
actual  pbcnometia  of  the  electroplating  bath.  Fortunately  a  re- 
action  is  here  alao  in  evidence,  though  at  fnaent  there  it  a  avr- 
prising  disagreonent  amoiiff  electTodiejnIal  mnthorHies  when 
it  come*  to  the  consideration  of  tlie  scirniifie  side  of  electro- 
piatiiis.  Taking  the  fact  expressed  in  the  language  of  tlie  elec- 
troplatcr  that  the  netallic  eoa«u«  wiH  adhere  to  the  bate  metal 
only  if  till-  two  rm-dil'i  :iri:  Mifli  that  they  will  "stick"  together, 
ProL  Kahlenbcrg  expresses  this  in  the  ataicment  that  they  m«t» 
alloF-  ff^-  Bai|<a»  thinka  that  ^  "aUoyfalg*  (^henooMBdn  ia 
not  u?'ivi?r?ril,  and  that  in  many  cases  there  is  "direct  cohesion." 
However  we  :;)ay  express  this  r«<|uireinent,  we  know  that  if  we 
want  to  [)l2te  cickel  on  copper,  which  metals  alloy,  there  is  no 
difically;  on  the  other  hand,  if  we  want  to  plate  nickel  on  lead, 
the  lead  is  lirtt  plated  whh  copper  and  then  the  copper  with 
nickel,  as  the  latter  metal,  which  does  not  alloy  with  le.id,  ixould 
not  stick  if  dire^y  plated  thereon.  Bnigeas  and  Hambucchen's 
mcllwd  of  platlDf  alumfnam  artidefl  widt  fold  ■•  a  further  illm- 

tration,  the  .I'umitinm  bciriR  tint  plated  Wtlb  XHK,  tbcR  With 

copper  and  &naily  with  goid. 

Another  ceneral  principle  that  should  not  he  lost  sight  of  is 
that  the  dcctffc  CBrreat  paasiiv  necessarily  changes  the  deetrolyte, 

at  least  in  concentration.  In  copper  pl.iting  the  cathodii:  effect 
of  the  current  is  to  remove  copper  ions  from  the  layer  of  solu- 
tion in  inttmaie  contaet  with  die  cathode.  If  a  low  cathodk  cur- 
rent density  n^fA.  there  is  lim..-  for  diffusion  to  tiring  fresh 
metallic  copper  ions  into  this  critical  change ;  but  as  the  current 
densHy  is  kieieaaed  the  Icat  will  be  the  effects  of  diffnlim  and 
the  more  the  impoverishment  of  the  layer.  Hence  the  well- 
known  deleleriouH  effects  of  high  current  density,  sometimes  ex- 
pressed by  electroplaters  as  the  "burning  effect"  of  the  current 
When  the  cause  is  understood  the  rcmci^  is  seltcvldcnt,  it  being 
necessary  to  bring  eonttnnally  fre^h  metal  ions  into  the  layer 

next  to  the  cathode,  whirli  iu:iy  hr  d.nr  by  stirniig  the  cicctro- 

lyte,  by  the  use  of  revolving  electrodes,  by  heating,  etc  It  is  most 
sincerely  to  be  hoped  Aat  in  the  future  more  Oan  in  Oo  past  aaen 

of  theory  and  practifnl  e!ectrf>platers  will  wnr\:  togcilier  in  a 
co-operative  spirit  The  present  very  unsatisfactory  condition 
of  the  art  wwdd.  oadcr  Hum  cendiliim,  soon  be  dnnged  to  the 
bcne6t  of  the  practical  man,  while  the  clectrochemist  would  have 
his  knowledge  of  many  interesting  electrolytic  actions  largely 
ctarilicd  and  even  exlended. 


FtUXMSTCRS    FOR    THK     MbASUKEMENT    OF  ElECTRO- 

MAGwrnc  Fnuw. 

A  very  interesting  and  novel  type  if  ins'.rLiment  has  recently 
.been  taken  up  by  the  Cambridge  Sctenti£c  Ii»trument  Company 
of  England  It  is  called  die  Grassot  fluxnteter.  It  consists 
essentially  of  a  IJ'.^rsonval  galvanometer  in  which  the  hori.vi:it.-il 
forces  on  the  coil  are  made  so  small  as  to  be  insignificant  in 
view  of  the  powerful  cHectromagnctlc  damping  of  the  nmving 
system.  At^  cx^jtnring  coil  is  used  with  thr  in^Ttiment  just  as 
In  tlte  ordinary  measurement  of  a  magnetic  field  with  a  t>allistic 
galvanometer.  In  the  latter  case,  as  is  wdl  known,  the  period 
of  time  during  which  the  exploration  of  the  field  is  effected  by 
the  coil  must  be  short  compjired  with  the  period  of  ovcillation 
of  the  galvanometer  needle.  If  the  needle's  period  be.  say,  thirty 
seconds,  the  motion  of  the  exploring  coil  through  the  magnetic 
field  ought  to  be  completed  in  about  tiiree  seconds,  hi  order  that 


the  first  swing  of  the  galvanometer  needle  may  meaanrc  the 
flux  cut  by  the  exploring  coil.  But  the  period  of  the  fluxfflCter 
coil  is  niaile  rnonnously  great  by  the  use  of  a  delicate  suspensioo 
fibr^  so  tlut  the  motion  of  the  exploiing  eotl  can  be  made  la 
the  most  leisurely  way.  The  deflection  of  the  eril  is  also  semi> 
permanent,  instead  of  being  a  mere  evane.Nicni  swing;  fo  thai 
the  coil  assumes  a  new  position,  and  its  displacement  measures  , 
the  maxwelts  or  total  flux,  that  has  been  nrtrodnced  mto  the 

e.xp!i  'r!ng  coil-  An  advantage  of  tr.e  instrument  ii  that  it  reads 
off  maxwells  directly  on  its  scale  for  an  exploring  coil  of  suit- 
able dlmensloDS^  and  enabtes  the  tnteosity  of  tbe  field  in  gHMsca 
to  he  ver,-  rt?adily  dtd'scti.  A  galvanometer  needle  that  has  to 
be  pushed  back  to  zero,  and  that  stays  where  it  is  put  by  the  max- 
wdls,  is  aoufioalty. 


Heat  from  Sparking  Coils. 

We  are  glad  to  publish  a  brief  report  of  a  re.iesrch  on  this 
subject  by  Prof.  Perkins.  Sonte  time  since  we  raised  the  ques- 
tion as  to  the  conditions  of  ettciency  in  the  ignition  of  tiic 
charge  in  gasoline  engines,  and  this  paper  is  the  first  fruit  of 
the  discussion  It  is  directed  primarily  to  the  l)e;it  actually 
developed  by  a  spark  and  not  to  the  relation  of  this  qnanti^ 
to  tlie  condilioua  of  ignition,  aerring  fhcrefi>rc  as  a  usefut 

refonntii?rtnpe  'jpcjn  which  to  base  ftirtticr  investigations.  The 
measurement  oi  Ox  fluctuating  currents  and  voltages  involved 
in  the  operation  of  an  induction  coil  is  not  altogether  an  eaay 
matter  In  leneral.  but  for  the  limits  of  precision  attainable  ia 
thla  class  of  investig.^tian.  Prof.  Perkins'  method  ts  both  simple 
and  sufficiently  precise.  It  could  easily  have  been  converted 
into  a  null  mediod  had  oeeasioa  required  further  refciementa,  * 
The  measurement  of  the  primary  watts  is  on  ^  whole  the 
most  troublesome  fc;it:;rc  of  the  e\per:::iei:t  The  voltameter 
method  gives,  however,  at  least  an  approximate  idea  of  tlte 
magnitude  hi  qnestkm.  and  as  might  be  expected  the  dlldcades 
found  for  the  heat  of  the  spark  were  low.  The  maxim '.:m  figure 
was  42  per  cent,  and  we  are  disposed  to  thmk  that  even  this  is 
higiur  than  a  more  rigorous  investigation  would  Iwve  found, 
and  very  far  hi  exeeu  of  the  efficiencies  generally  realized  in 
autmnohile  spark  coils  in  use.  Tliis  particular  value  was  obtained 
with  a  long  spark,  about  0.325  inch,  for  which  the  relative  effi- 
ciency of  the  secondary  coil  may  be  taken  as  much  higher  than 
for  a  spailt  across  a  short  gap  of  tower  virlttal  resistance. 

The  relation  between  different  lengths  of  spark  is  an  inter- 
esting and  somewhat  complicated  one.  At  the  sparfc  is  lengih- 

enetl,  both  the  tol.it  r,;;;p,it  nf  energy  in  the  .secord-iry  coil 
and  Its  distributi^in  as  between  exterior  and  spark  and  interior 
resisimee,  in  all  its  items,  change.  The  change  due  to  fre- 
quCMCy  can  hardly  be  regard"^  .1?  of  any  further  significance  than 
at  a  natural  result  of  the  (  h;itige  in  the  relations  existing  be- 
tween the  electrical  con-tants  of  the  secondary.  Capacity  cuts 
considerable  figure  in  these  high  voltage  spark  «oiU  and  can- 
not be  left  out  of  aeeount.   No  very  shnple  rdathms  between 

fri'q;ir-;n-v.  ip  iii, - Itoijjih,  iir.Mit  ;iro|  --t-lcicncj,  c.in  therefore  be  ex- 
pected. For  the  purpose  in  hand  it  is  sufficient  to  realize  that 
the  afliclcncies  are  all  low,  in  practice  probably  all  uncler  an 
to  25  rer  ccv.  nnd  generally  much  under.  This  point  cleared 
up,  one  c-in  more  intelligently  go  about  improving  the  effideiicy- 
N'ow  we  do  not  i|nile  agree  that  the  best  way  to  do  this  is  to 
lengthen  the  spark-gap  unless  it  is  shown  that  with  a  long  gap 
a  given  input  in  energy  will  produce  a  higher  spark  temperj- 
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tare  than  with  a  short  gap,  the  coil  being  in  each  case  dcsiKneJ 
ior  maxiamin  efficiency.  Speaking  broadly,  the  temperature 
dQWDds  upon  flic  COiMCUtratkn  of  tiKtfy,  ud  Mr.  Pcikint' 
loaf  gap  of  0225  in.  developed  only  a  little  ntore  than  three 
times  the  heat  ooiiceatr»tcd  in  the  shortest  gap  of  oxas  inch. 
So  if  the  temperature  at  the  ipuk  h  the  important  thing  there 
is  a  reason  to  believe  Ibat  a  ibort  gap  win  meet  the  require- 
mtnt  of  a  ^iven  temperature  with  Irss  expenditure  of  priinaiy 
eticrg>-  than  in  the  case  of  the  long  gap.  A  properly  propor- 
tioned ooodemer  would  aodoiibtedly  still  farther  enable  one 
to  concentrate  energy  in  a  short  spark,  and  with  a  suitable 
designed  secondary  this  could  probably  be  done  with  fair  effi- 
demcy. 

The  upshot  of  the  matter  is  that  the  final  solution  of  the  prob- 
lecn  in  hand  may  heat  be  readied  by  woridng  badcwar^  i.  e., 

from  the  result  of  the  explosion  to  the  method  of  ignition. 
Prof.  Perldnt'  results  are  most  useful  dau  to  serve  as  guide 
!>ost9  on  the  way,  and  we  hope  he  wfll  follow  up  the  line  already 
laid  out.  The  practical  question  to  be  settled  is  how  best  to 
ohtain  efficient  sparkiiu;  in  nn  engine.  TTie  first  point  to  be 
determiued  is  the  relation  of  spark  length  and  intensity  to  the 
cxpleeion  pradaoed.  In  other  words,  what  is  tiie  maximttm 
energy  required  to  give  first  class  icTiitinn,  and  is  it  hotter 
to  have  this  energy  so  distributed  as  to  give  a  long  spark  or 
a  short  one?  There  is  no  donbt  that  a  veiy  weak  cparfc  will 
fire  the  explosive  mixture,  but  will  it  do  it  as  cffrctivdv  .1^  a 
strooger  or  a  longer  one?  Probably  not,  and  indeed  there  is 
reason  lo  fltink  that  ignition  would  he  more  effective  could  it 
take  place  over  a  considerable  area.  Granted  this,  what  if  .my 
is  the  difference  produced  by  lengthening  the  spark  and  by 
shortening  it,  by  using  condensers,  or  omitting  them?  And  be- 
yond this,  what  is  the  comparative  effect  of  sparhi  from  an  in- 
duction coil  art!  thf  Ir.^h  frf^m  .i  wiping  contact?  There  is 
thus  plenty  of  work  ahead,  and  room  for  many  workers.  The 
cod  it  to  find  out  the  very  best  way  of  ananging  the  ignition 
ci  i'r.i  engine,  which  is  an  extremely  impnrt.int  matter.  If  the 
ignition  can  be  secured  from  simple  dry  batteries  at  two  or 
three  times  the  eflieicncy  now  nsaal,  a  long  step  w3l  have  been 
made  in  advance.  on  the  other  hand,  dyn'i:iici  ignition  is 
practiealty  needful  on  aocoimt  of  the  input  demanded,  then  the 
sooner  the  conditions  to  be  met  are  put  on  record  the  better, 
hi  any  tut,  parking  apparatus,  source  of  energy,  and  spark 
r^'tfTS  !nu?t  be  eo-crdiiuited  .t;  a  w}io!e  'n  ordpr  tn  gr-t  first-class 
resnits.  It  may  be  taken  tor  granted,  for  instance,  that  the  coil 
best  sailed,  with  a  given  plug,  for  use  with  diy  batteries,  will 
not  bt:  tf;c  best  to  use  with  <;torage  batteries,  or  dynr^mo.  There 
are  some  thousands  of  automobilists  daily  putting  up  prayers 
Of  imprecations  tn  rt  {girition«  and  the  best  that  can  be  of- 
fered them  at  present  is  the  choice  between  one  unknown  quan- 
tity and  another.  With  the  general  use  of  four  and  six-cylinder 
enpaes  die  demands  on  .tht  source  of  power  hav«  been  greatly 
iacrsised  and  haf/nmama  tn  neecssafy. 


Circle  Diagram  of  thi  CoMPgNSATiD  Siitigs  Singu- 

Ph.\se  Motor. 

judging  the  motor  solely  by  the  theory  coonected  with  its  oper- 
eiing  duuaetdistiei^  ooe  of  the  simplest  mtdtines  of  the  alter- 

tating-cnrtent  type  which  has  yet  been  produced  is  the  con-ip<  n- 
Wttd  series  motor.  If  one  neglects  the  modifj-ing  effects  of  the 
>beit-circuit  by  the  brush  of  a  coil  in  which  there  exists  an  active 


cm. I.,  and  assumes  that  the  cores  are  devoid  of  bv5tcre5i^,  then 
the  circuits  of  the  motor  may  be  treated  as  ei)uivalcnt  to  a  con- 
stant indnetive  reactance  ui  series  wiA  which  is  a  resistance,  the 
value  of  which  varies  with  the  speed.  This  fact  will  be  appre- 
ciated at  once  when  it  is  remembered  that  the  field  flux  is  in  time 
phase  with  the  current  through  the  machine;  that  the  e4n.f.  which 
is  coonter^eaerated  in  the  armature  by  the  cutting  of  the  field 
flux  by  the  armatttre  condTirtori  irnder  ■^perd  cnnditioiis,  k  in 
lime  phase  with  this  flux  and  in  phase  opposition  to  the  armature 
current,  and  therefore  acts  as  an  apparent  resistance  in  the  arma- 
ture circuit  Mnroovrr,  this  speed  generated  e  m.f.  is  proportional 
directly  to  the  product  of  the  speed  and  the  current  taken  by  the 
motor,  and  hence  the  apparent  lesiAaaoe  varies  directily  with 
the  speed 

The  impedance  diagram  of  such  an  ideal  motor  possesses  two 

vectors  in  quadrature;  one  represents  the  constant  reactance  of 
the  field  and  armature  drcuita,  and  the  other  indicates  the  ap- 
parent resistance  of  the  circuits.  The  tangent  of  the  angle  of  lag 
of  the  current  behind  Hie  emf.  of  the  circuit  is  the  ratio  of  the 
former  to  the  latter  vector  These  <!tatemcnts  apply  to  either 
the  compensated  or  the  uncompensated  scries  motor.  In  the 
latter  machine  the  ratio  of  the  torque  to  the  square  of  the  current 
is  the  same  as  that  in  the  former,  but  the  operating  power  factor 
of  the  compensated  motor  is  considerably  better  than  that  of  the 
uncompensated  madiine  on  account  of  the  smaller  reactance  of 
its  circuil.s.  and  the  torque  varies  mure  rapidly  with  a  cl'..i'ige  ;n 
the  speed  when  subjected  to  a  constant  impressed  ejn.f.  If  in 
aeries  wkh  a  constant  reactance  tlvere  be  Inserted  a  muiahle  re- 
sistance and  the  combination  be  subjected  to  a  constant  impressed 
eJm.f.,  the  current  which  passes  throtigh  the  circuit  will,  as  is  well 
known,  have  a  value  and  phase  position  with  reference  to  the 
tM.t  such  that  it  may  be  rqirescnted  by  a  vector  whose  extremity 
describes  tiw  arc  of  a  drde. 

It  is  upon  this  latter  fact  that  the  construction  of  the  drde' 

diagram  of  the  compensated  series  single-phase  motor  depends, 
as  is  outlined  in  an  article  by  Mr.  £.  C.  Stone,  on  page  6(o  of 
this  issue.  In  the  fonnation  of  the  diagram  the  author  has  in- 
chided  tfie  modl^ng  effects  which  were  neglected  in  the  outline 
uivrn  nbnvc,  nnd  hence  the  result?  '.vhich  arc  obtained  are  more 
nearly  accurate  than  the  simpler  diagram  would  show.  The 
assumption  is  made  that  the  speed-generated  em.l  is  out  of  phase 
with  the  line  ci:rrcnt  by  .m  ani;k-  whicli  diptjr.ds  upon  the  core 
toss  and  upon  the  losses  in  the  short-circuited  armature  coil;  so 
that  the  increase  in  the  hnpedanoe  of  the  armature  under  speed 
conditions  is  not  wholly  equivalent  to  the  addition  of  resistance. 
Since  the  phase  angle  between  the  speed  e.nL£.  and  the  line  cur- 
rent is  practically  constant,  however,  the  increase  in  the  apparent 
impedance  is  proportional  to  the  speed,  and  the  speed  may  be  rep- 
resented on  the  diagram  by  t.ikiriK  account  of  this  fact.  The 
input  to  the  motor  varies  directly  with  that  component  of  the 
current  whidt  is  in  phase  with  the  e.m.i,  while  the  output  de- 
pends upon  tliL-  lo55c:s.  Tl'.e  .nifhnr  assumes  that  the  torque  varies 
with  the  square  of  the  current,  and  that  the  output  is  the  product 
of  the  torque  and  the  speed.  A  diagram  based  on  these  assump- 
tions could  correctly  represent  the  facts  if  the  losses  varied  di- 
rectly with  the  square  of  the  current  The  torque  indicated  in 
the  diagram  represents  the  turning  moment  on  the  armatntt 
structure,  neglecting  the  friction  and  certain  core  losses,  and* 
in  respect  (n  thi?;  torque,  the  diagram  is  suffidently  aocurate  for 
all  practical  purposes. 
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Arrangements  for  the  National  Electric  Light 
Convention. 

As  chiirman  ni  the  cr.iiiiniltec  oti  arraiigejntJiti,  Mr.  Arthur 
Williams  has  just  issued  conventitm  circular  No.  i  as  to  the 
arrangcmrnf.  tcr  the  i:i:•n^  cnti  1:1  of  the  M.ilional  Elccuic  i-igbt 
Assoc;  1 1. til.  at  Atlantic  City,  N.  J.,  June  5,  6.  7  and  8.  It  is 
slatH  that  no  single  hotel  will  be  made  headquarters,  but  that 
the  association  has  leased  Young's  Pier  for  the  week  and  will 
there  hold  its  meetings,  the  secretary  having  his  ofiice  for  Kgi*- 
tration,  badges  and  general  information  at  the  Und  end  of  the 
pier.  The  meeiiiiga  will  he  held  in  the  tmall  anditpttem  at  the 
niddic  of  die  pier,  and  the  trade  exUbitwn  of  appeiatn  wiU 
he  made  in  tiw  lai«e  fwm  at  the  end  of  tbo  pier.  There  win 
alio  ht  an  exhibit  of  the  material  and  meChoda  employed  for 
adwccliaing  purposes  by  central  station  companies.  The  trade 
exhibition  space  available  will  be  over  10,000  sq.  ft.,  and  a  charge 
not  exitiii;::^  20  cents  pfr  ("jot  wil]  be  m.Tiic-  tor  the  entire 
week,  inclusive  of  everything  e.-*«;epi  the  booth  erection  and  any 
special  lighting.  I'ians  of  the  pier  .ire  nnw  tiring  distributed 
to  the  associaie  raembershi|i.  The  front  of  the  pier  with  • 
thousand  comferlaMe  chairs  ia  availaUe  ■«  a  mmic  hall  and  aun 
parlor. 

Special  rates  have  been  obtained  from  35  hotell,  of  wUch 
13  are  on  the  ocean  front.  The  inclUHVe  iMes  for  one  person, 
American  plan,  nmge  from  |a  to  I4  daily,  without  bath,  and  $3 
to  $6  daily,  with  bath;  for  tmo  peraoni,  from  $4  to  98,  witfaont 
hath,  and  from  $6  to  $10^  or  alighdy  higher,  wMi  Iwth. 

It  expected  that  the  exhibit  will  indtide  all  the  new  and 
alrfldng  devdopmentt  in  light 'and  power,  and  many  important 
reservations  of  space  have  already  been  made  Some  of  the 
papers  will  deal  with  sudi  devefopTnenls.  The  entertainment 
features  .il^o  svill  nit  bt-  Ic:.: ik'''i  tint  will  inclufle  a  reception 
at  the  ncvv  Marlh- iroii);;':- !)|.-i).cuu  im  juiu-  5,  ;i  convention 
tianquet  and  a  wh  ile  dav  ■  xciirsion  for  the  ladic.s  to  Pht!.idelphia, 
with  lunch  at  the  Bell.-vne  "^tratfofd.  It  is  hoped  to  have  in 
operation  part  r  f  the  neu  electrilied  railroad  system  between 
Philadelphia  and  .\tlantic  City, 


Blending  Steam  and  Trolley  Service. 

President  C  S.  Mellen,  of  the  New  Vork,  New  Haven  &  Hart- 
ford Railroad,  has  outlined  thi;  week  his  plans  for  .1  very  inter- 
esting and  comprchcnMve  hlciuiiiin  of  the  steam  ind  trolley 
services  of  that  great  system.  In  a  speech  before  the  Gel  Together 
Club  at  Hartford  Mr.  Metlen  said,  in  explanation  of  the  scheme : 
'^c  would  like  to  make  the  experiment  on  a  large  scale  to  deter- 
mine whether  the  two  QTStems  of  traction— steam  and  electric- 
may  not  be  worked  in  oommon.  each  aupplcmcniinc  the  other,  and 
we  would  like  to  deetri^  oat  ataam  tndis  hehaecB  heia  and 
Waterbnry.  and  on  tbe  Central  Kew  Engiaad  Sail  way  between 
hara,  New  Hartford  and  Sprlnglld^  and  on  the  «itt  dde  between 
here  and  RedwU^  lUeooa  and  Springlldd,  and  upon  tbe  Valley 
ttne  between  here  and  Mddlelown. 

"Instead  of  running  lo  and  from  oor  stations  through  our  yards, 
with  all  the  switching  and  delays  incident  thereto,  we  want  to 
amnert  :i;  convenient  points  v*ith  the  Street  i.ulwny  tracks,  and 
for  inlrnirban  nervier  make  a  circuit  of  the  principal  streets. 
Colle';';-  g  .Tinl  dclivet^nR  ^nhl•,thaIl  shotipers  at  the  itcre  iloors. 
and  we  believe  both  tlie  ciiy  ;ini|  the  t^ilroad  will  be  greatly  the 
gainers  thereby. 

"No  dty  on  our  lines  is  so  favorably  situated  as  is  Hartford  for 
the  dewetopnient  of  thi»  idea."  In  order  to  carry  it  out  Mr. 
Mellen  explained  that  it  would  b«  necessary  to  auhatitale  T-iaila 
for  the  ustui  grooved  trolley  tracks.  "Now,  tirbat  we  want,"  he 
eontinued.  "ia  that  yon  shall  permit  oa  to  wse  on  the  streets  where 
this  snbnrbaa  lervke  will  naturally  go^  Oa  T-iails  we  ni«  In 
other  eiliei.  New  Haven,  for  iMtance,  and,  waiving  none  of  yonr 
i^ts  onder  your  contracts,  see  how  it  will  work,  aseertain  if 
tbe  ohjectton-s  are  real  or  im.iginary.  an<l  If  you  find  there  are 
more  obiections  than  advantages  after  a  two- years'  trial,  we  will 


uke  up  the  T-raila,  reshwa  Urn  gioovod  nils  and  go  ha^  to  Ika 

old  order  of  things, 

"I  am  not  afraid  of  your  decision— I  will  trust  you,  and  if  yOn 
are  afraid  to  tru5t  nie,  I  will  secure  the  performance  of  nqr  pait 
of  tbe  contract  by  -n  Rcwd  and  sufficient  bond  to  yotir  satisbctloa. 
Let  me  suggest  right  here  that  I  am  advised  the  contract  re^juir. 
ing  the  use  of  the  grooved  rail  is  not  binding  m  law,  but  I  have 
none  the  less  required  its  observance  on  the  part  of  our  company, 
and  shall  continue  to  until  we  can  agree  amicably  upon  its  modt- 
iication. 

"I  sbsU  be  most  acrioualy  disappointed  if  you  force  me  to  gO 
elsewhere  to  try  tbe  cxperimenL  The  proposition  is  knocking  a| 
yow  doora— aoch  an  opportunity  a»  no  other  city  has  to^y." 


The  Commercial  Futtiw  of  WirefewTelegmphy. 

In  a  recent  address  bciore  the  Hcacun  Society  of  BaUon  .Mr. 
John  Stone  Stone  considered  at  •.cngih  the  commercial  future 
of  wireless  telegraphy.  Before  entering  cm  the  main  subject  of 
his  address  he  noted  some  recent  important  improvements  in 
dctaila.  One  of  these  ia  a  means  devised  by  his  principal  assist- 
ant, Mr.  Sewdl  Cabot,  whereby  the  receiving  operator  in  wire- 
leaa  icirgTipliar  can  "break  in"  just  as  he  does  in  wire  telegraphy, 
and  correct  any  enor  or  atfc  any  question  of  tlte  transmitting 
operator  that  he  pleases.  M  f  HI  il  WW  oa|y  toadhia  in  wiie- 
;c5s  telegraphy  to  send  aboot  la  words  a  mmvM  with  any  pt^ 

c:!i  .in  \vh  (i.:ler.  .'.hilc  at  present  it  iS  pOSSiUe  to  aCSd  and  ft' 
ccive  »t  iaat  as  on  a  wire  line,  a  speed  of  about  40  wofds  a  minute 
having  been  attaine<l  The  ;nventinn  o:  Mr.  CaKit  is  of  great 
commercial  imTiorl.iiicc.  for  it  obv;ate»  repetition  to  a  very  great 
extent,  and  o:'.e  nia;,  almost  ".ay  thai  by  me'ins  of  this  invention 
twice  the  amount  of  matter  can  i>e  transmitted  in  a  given  time 
than  would  otherwise  be  possible.  In  referring  to  the  trans- 
mitting and  receiving  range  of  wireless  telegraphy,  he  stated  that 
at  the  Stone  Station  at  Portsmouth  Navy  Yard  the  dry  dock 
Dttuty  was  comnunicated  with  from  a  distance  of  1.800  miles. 

Mr,  Stone  said  diat  the  future  of  wireless  telegraphy  depended 
ttpon  the  sohitiau  of  problem  of  aelectivityw-a  problem  which' 
be  oonaidercd  had  been  aolved  by  hia  system.  He  did  not  believe 
that  the  wirdeia  tchptth  la  gohig  lo  have  ita  greatest  fidd  ia 
competing  with  transatlattlk  cables.  The  great  Held  for  a'  adac* 
live  -y^fni  of  wireless  telegraphy  is  that  where  the  most  people 
live  auJ  where  niosi  people  wish  to  communicate,  and  that  place 
is  right  on  lut  d  The  opinion  expressed  by  M.irco'  ;  and  Edison 
that  Ihe  field  of  wireless  {eleirraphy  i»  in  the  tI,^^l^mi•,5ion  of 
mes.iages  over  water  was  probahly  due  to  the  iac(  that  they 
■;pokc  and  wrote  at  a  time  when  it  was  believed  the  matter  of 
interference  between  wireless  stations  could  not  hi  overcome. 
No  considerable  competition  would,  he  believed,  anse  between 
wire  lines  and  wiretcss  tdqpaph  interests,  but  rather  one  will 
bdp  the  other.  He  drew  a  distinction  between  the  trunk  line 
aervice  of  wireless  telegraph  companies  and  the  lines,  enormously 
ia  the  majority,  which  feed  this  aerviee.  The  maintenance  of 
the  latter  costs  from  30  m  33  per  cent  per  aimom,  and  thay  do 
not  yield  enough  business  to  pay  for  this  raaintcnnnoe,  IttOney 
being  lost  on  every  message  practically  that  goes  Over  one  of  the 
subsidiary  lines.  The  trunk  lines,  however,  are  extremely  profis- 
able,  and  more  than  make  np  the  deficiency.  There  is  a  great 
future  lor  wireless  in  supplanting  li.ese  feeders  to  telegraphic 
trunk  lines — in  doing  the  service  now  done  by  one  and  two- 
.Mre  line>,  ind  even  up  to  Ihe  lo-wire  lines.  In  this  there  would 
be  u  very  hiindsomc  protit.  not  a  mere  manufacturer's  profit,  but 
a  profit  on  the  patents  involved  as  well  as  on  the  apparatus. 
The  selective  system  of  wireless  telegraphy  will  not,  however, 
remain  long  on  a  par  with  wire  lines  in  the  matter  of  operation, 
but  will  later  open  up  lields  of  its  own  in  which  wtrc  telegraphy 
eamot  convele  bccanae  of  tbe  axccssive  cost  of  pole  lines  and 
their  maintenanee.  As  an  example  of  new  applications,  Mr. 
Stone  atated  that  vrilliin  the  next  year  it  will  he  possihie  for  a 
ahip  nwK  than  100  miles  away  from  Uie  coast  to  eihtain  exacUy 
the  bearing  of  any  light  on  the  coast  witldn  150  or  asa  miles  of 
the  vessel ;  and  not  only  of  one  light,  but  of  two  or  more,  and 
thereby  be  enabled  to  determine  exactly  her  position. 
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Utilization  ot  Electricity  in  Coast  Defense. 

The  report  of  the  National  Coast  Defense  Board  recently  sub- 
mitted to  Congress  by  the  Prtaideni  contains  the  interesting  and 
■Igiiiffeaat  ttatOBcat  that  "Beettkity  has  become  of  vital  import- 
aoce  to  an  dBdMt  tfatem  of  gun  defemc"  Tkt  total  cttuaatu 
«f  the  National  Gout  DdoiH  Board  ior  Uw  ranpletian  of  (he 
defense  ol  the  Uniied  Sotea  aad  Inultr  poMnaioaa  amonnt  lo 
teventy-four  million  doDan,  and  of  tliia  amn  twent]p>aevcn  mil' 
lion  dollars  is  the  estimate  for  apparatus  and  equipment  more-  or 
less  dependent  upon  electricity,  divided  as  follows :  Power  plants, 
$6,^'5o.L)uo;  submarine  mine  material,  $5,650,000;  searchlights, 
4to,ccti.  and  Src  control  apparatus,  $11,70.1.000,  The  estimate 
for  poiscr  plants  includes  the  necessary  Lunl  linu''  aside  from 
this  the  balance  is  for  electrical  apparatus ;  die  $5,650,000  for  sub- 
marine mine  material  is  largely  made  up  of  cable  and  kindred 
ai»plianc«s.  Searchlights  arc  entifcly  aa  electrical  oatpiit»  and  the 
iire  control  apparatus  iiichides  eaUe  for  tnite  Ikm,  line)  of  infor- 
mation, tetephoneit  and  so  00. 

Tlw  coroniMae  of  the  National  Coast  Defanae  Board  having  in 

I.  That  die  dortncal  power  for  fortilkiaiion  and  defenie  fMir- 
poses  be  furnished  by  an  adequate  steim-drtvcn,  direct-current 
producing  central  power  plant,  all  machinery  to  conform  in  type 
to  approved  comnicnrial  !.'aiidiir'is. 

3.  That  each  batter}-,  or  group  u:  batteries,  depending  upon 
local  conditions,  be  equipped  with  flir«c;  luticiii  gcneralori.,  jjas 
or  oil-engine  driven,  installed  as  a  retterve  to  the  central  plant. 

3.  That  searchlights,  except  such  as  are  in  close  proximity  to 
the  central  pHt^.t,  ht  provided  with  and  operated  by  self-contained 

mils. 

4.  That  the  torpedo  ■•■s  be  equipped  as  heretofore  with 
mde^endent  power  Ibr  anhmarine  imne  pnn^oica,  aa  an  mtegral 
part  of  dw  anfamaiiae  mine  defense. 

5.  That  when  aMemattng  currents  are  essential,  they  should  be 

obtained,  if  practicable,  from  direct  current  by  means  of  a  sttitable 
converter ;  or,  if  more  economical,  by  a  separate  alternating  unit. 

6.  Tli'it  tile  cu:rciit  from  the  fortitic.itinn  cc:.:r:il  pl.iiits,  when 
71  ii  iieedc.;  fi  r  f.)rt;!':c.-i: u  11  =;cn'ice,  may  be  used  for  garrison  pur- 
po-t'A  ulien  Sikh  di^tnhuiion  docs  not  require  too  large  an  in- 
cre>i!i«  ui  the  size  nM  number  of  units. 

7.  That  if  garrison  service  requires  altern;iling  current,  this 
sboidd  be  supplied  by  the  central  plant,  cither  through  a  suitable 
eonverter  or  from  aliernating-cmrreDt  units  spedally  Installed  for 
the  pntpoic  in  the  central  station;  sneh  increase,  however,  and 
all  additional  cost  due  to  poet  letting  hdng  a  diacfe  against 
the  proper  appropention, 

.  8.  Tint  unifbnniljr  ol  types  and  aecsaaories  is  desirable. 
9.  That  all  eiectrtel  power  plants  for  the  use  of  fortiScationa 
shall  be  operated  bjr  the  artittery. 

The  decision  lo  employ  the  direct  turrcnt  v..\i  only  reached 
after  extended  discussion  and  consideration  of  nur.)'  oi  tlic  pe- 
culiar needs  of  fortification  service,  as  wa?  the  recommendation 
for  a  central  power  piant.  This  central  p'.ant  wi!l  he  protected 
as  ■.m  I]  as  pc'5sib'.c  from  the  enemy's  fire,  but  the  reserve  plants, 
in  each  battery  are  provided  in  case  a  stray  shot  should  put  either 
the  central  plant  or  its  comraunicalbig  cables  out  of  commisaion. 
Ail  cables  are  either  .subterr.-inean  or  submarine  to  protect  them 
as  far  as  may  be  from  accidental  injury.  The  recommcndatian 
that  all  power  pilants  for  «se  of  ioitiiications  ahaP  he  operated 
br  the  arifllery  ncana  that  liiC7  wiH  be  operated  bar  the  enlisted 
pcfsonndi  cfvUfana  not  bahtg  cmpioped  llieiciu. 

The  system  of  fire  eonlrol  and  direction  depends  largely  upon 
electrical  communication,  and  the  B.^nrJ  I;\ys  considerable  em- 
phasis on  the  adopted  system  a.i  adding  largely  to  the  effective- 
nesf.  r!  the  .irmament;  in  fact,  the  statement  nndi-  "h.-n  mu  ti 
of  tiK'  reduction  from  the  number  of  guns  heretofore  considered 
I  c :ess.iry  U  duo  to  the  advantagea  of  an  efKcient  lire  control 

system. 

At  each  end  of  a  bat«  line,  about  xooo  yards  long,  is  placed  a 
powerful  telescope— a  vertical  base  range  finder,  as  a  matter  of 
fact,  for  nse  in  emergencies  Electrically. connected  dodca  at 
regular  inlervals  sound  a  bell  in  each  base-end  station,  when  an 


ohservatioa  of  the  «gl«  «i  tte  taigat  is  made  and  transmitted 
by  tehglwne  from  the  aaeondaiy  1»  tba  primary  statioo  where 
the  infonnation  is  plotted  and  tba  range  and  directinn  ol  tba 
target  from  tbe  gun  are  determined.  Tbm  infilMMNinn  it  tftai 

corrected  for  the  various  ballistic  incidenu  affedllV  An  tt^k 
of  the  projectile,  such  as  temperature,  humidity,  wfaid  and  an  on, 
and  the  corrected  data  are  sent  to  the  gun.  The  rapidity  with 
which  ihis  is  done  is  remarkable,  as  observations  are  made  every 
twenty  seconds  and  the  gunner  is  :  often  informed  of  the  exact 
range,  so  that  the  gwi  is  kept  constantly  trained  in  such  posttioa 
that  the  projectile  will  reach  a  giver  spot  at  the  same  instant  as 
tbe  target.  The  flight  of  the  projeciiie  varies  from  15  to  50 
seconds,  depending  on  the  raiige  and  gun,  so  that  it  may  be  seen 
that  aomethiiv  more  ia  necessaiy  than  merely  aiming  the  gun 
at  the  tatga^  lot  the  epaed  ol  modem  war  veaiels  would  carry 
them  beyond  (be  danger  tone  while  tbe  projectile  was  in  flight 
if  this  were  done. 

Some  idea  of  the  magnittMie  of  tta  huTallaUnn  for  lange  lad' 
ing  and  fire  control  mty  be  had  from  (be  fact  thai  la  one  of  Hit 
fortifications  near  Keu  York  Gty  there  is  to  i>e  installed  26,000 
ft.  of  lead  cable,  io.wjo  cunductor-ft  inside  wire,  a6a,^  000- 
ductor-ft.  (about  Sij  miles  )  of  subiiiariiie  cables  and  ShmMO  OOO- 
ductor-ft.  (153  miles)  of  subterranean  cable. 

As  submarine  cables  niter  so  largely  in  the  system  of  range 
finding  and  fire  control,  tlic  proper  installation  and  maintenance 
of  these  cables  require  special  appliances  and  boats,  and  the 
Board  recommends  the  purchase  of  seven  such  boats,  to  be  sta- 
tioned at  various  harbors  about  the  coast  Much  has  also  been 
learned  afaoitt  die  we  of  aearchlighia  during  tiia  variona  combined 
armiy  and  navy  manmnvres. 


Right  of  Appeal  from  Interlocutory  Decrees. 


An  interesting  opinion  was  handed  down  by  the  Umte<f  States 
Supreme  Court  on  tbe  19th  inst.  in  the  case  of  National  h^namel- 
ing  &  Stamping  CotRpany  vs.  New  England  Enameling  Company, 
and  in  the  case  of  Automatic  Switch  Company  vs.  Cutler-Hainnwr 
Manufacturing  Company,  which  settled  a  somewhat  uncertain 
pofait  of  pcaetien  in  patent  cases,  affecting  the  rights  of  the 
different  pailies  to  appeal  fron  fatterkculory  orders  or  decrees. 
It  is  generally  reoogniied  that  cither  aggrieved  party.  «r  both  ag- 
grieved partiaBt  mar  fsorn  a  faal  dcwea  of  one  of 
United  States  Oreoit  Cruris  to  the  Court  of  Appeals  of  the  aama 
circuit.  It  is  also  recognized  that  an  appeal  may  be  taken  by 
the  aggrieved  party  from  an  interlocutory  decree  grantinx  an  in- 
junction or  appointing  a  receiver.  The  question  is  tn  .'. lu'ther 
or  not  the  party  in  wlmsr-  i;ivur  an  injurxlion  is  Rranted  by  an 
interlocutory  dtfiie,  inaj,  appeal,  on  i.mie  other  point,  from 
such  decree,  h.is  Ijcen  involved  ;n  some  duubt,  and  this  1*  the 
question  which  wa'  s,:ttled  bv  rli._-  Supreme  Court  in  its  opinion. 
The  statute  giving  the  right  of  appeal  from  interlocutory  decrees 
is  to  the  effect  that  such  an  appeal  may  be  taken  when  the  decree 
grants  an  injunction  or  appoints  a  receiver.  It  is  silent,  however, 
as  to  which  party  has  the  right  to  this  appeal. 

In  one  of  the  two  above  cases  it  was  held  in  the  Circuit  Court 
liwi  three  ol  the  claims  of  tiw  patent  aned  upon  were  invalid, 
that  feat  ware  vaHd  but  were  net  infringed  by  tbe  dleiendant, 
that  five  ol  said  daims  were  valid  and  infringed,  and  Am  as  to 
said  five  diiBi^  an  iujunctioaihmild  issue.  Tha^nestioa  of  dam- 
ages suaoained  by  (he  complainant  was  referred  to  a  master.  A 
final  decree  could  not  be  entered  in  the  cse  until  the  master's 
report  had  been  made  and  approved,  but  an  iiilerloctilory  decree 
was  entered  grantiiiR  ;ni  in  unction  against  the  defendant.  From 
this  latter  decree  there  uas  no  question  as  lo  the  defandant's 
riplit  tu  ippcal.  b'Ut  the  c  ■tnpbiinant  alio  c!:onie;i  the  right  to 
appeal  Uosn  the  finding  of  the  i  lurt  that  three  of  his  claims  were 
inv.ilid  and  four  were  nit  intringcd.  The  Court  of  .Appeals  dis- 
missed the  complainant's  appeal  and  the  matter  was  then  taken  to 
the  Supreme  Court  on  mandamus  proceedinit'^  have  the  com- 
plainant's appeal  reinstated  and  heard  by  tbe  Court  of  Appeals. 
The  aigument  was  made  by  the  complainant  that  as  the  inter- 
locutory decree  of  the  Circuit  Ctonrt  granted  an  injunction,  estfier 
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party  had  the  right  to  appeal.  The  mandamus  was  refused  by 
the  Supreme  Court,  however,  on  the  ground  that  the  complainant 
could  appeal  only  from  a  final  decree.  This  settled  the  hereto- 
fore doubtful  point  as  to  the  right  of  either  party  to  appeal  from 
an  interlocutory  decree  which  granted  an  injunction. 


f:'^^  Electrical  Club  of  New  York. 

The  Electrical  Gub  of  New  York  has  been  organized  as  a 
down-town  luncheon  dub,  and  in  about  two  weeks  will  occupy 
qtiarters  now  being  fitted  up  at  16  Park  Place.  A  large  space 
has  been  secured  on  the  third  floor  of  the  handsome  modem 
office  building  at  this  address,  and  about  $4,000  are  being  ex- 
pended in  fitting  it  up  for  the  purposes  of  the  club.  There  will 
be  a  large  dining-room,  a  small  dining-room,  a  billiard  room 
and  a  loungtng-room.  An  arrangement  has  been  made  for 
catering  service  with  Kalil's  restaurant,  which  is  one  of  the  best 
in  New  York  City,  and  occupies  all  of  the  ground  floor  of  the 
building,  together  with  the  basement,  which  is  also  very  hand- 
somely fitted  up  as  a  rathskeller.  This  arrangement  insures  an 
extremely  satisfactory  bill  of  fare  and  table  service.  One  hun- 
dred and  ten  members  have  already  been  enrolled  and  it  is  ex- 
pected that  the  dub  will  be  opened  with  a  membership  of  isa 
The  present  enrollment  is  well  distributed  among  manufacturers, 
contractors,  jobbers  and  electric  lighting  and  telephone  men. 
The  initiation  fee  for  resident  members  is  $30  and  for  non-resi- 
dent mombcr.'.  S.i5.  the  annu.il  due;  being  $25  and  $15,  rcspc^livrly. 
Following  is  a  list  of  the  board  of  managers:  G.  J.  P.  Hall, 
president;  H.  I,.  Shippy,  vice-president;  R.  B.  Corey,  secretar}-; 
C.  P.  Scott,  treasurer;  Messrs.  E-  B.  I.atham.  H.  T.  Johnson, 
C.  I.  Hills.  C.  W.  Price  and  E.  F.  Kecfer. 


Another  Bidder  for  a  New  Subway  in  New 
York  City. 


In  a  letter  to  the  chairman  of  the  Rapid  Transit  Subway  Com- 
mission. Mr.  Frank  }.  Sprague  slated  that  without  offering  any 
argument  on  the  question  of  the  advisability  of  separating,  on 
future  subways,  contracts  for  equipment  and  operation  from 
those  of  construction,  if  such  a  separation  be  made  either  by 
virtue  of  a  decision  on  the  part  of  the  Rapid  Transit  Commis- 
sion with  plenary  power,  or  because  of  any  mandatory  provision 
of  new  laws,  he  will  be  prepared  to  bid  for  the  equipment  and 
operation  of  any  subway  not  operated  as  a  branch  of  the  exist- 
ing one,  but  in  competition  therewith,  on  plans  which  will  insure 
a  maximum  carrying  capacity  and  a  greater  measure  of  safety 
in  operation.  Mr.  Sprague  also  offered  to  lay  before  the  commis- 
sion certain  essential  facts  and  conclusions  relating  to  existing 
equipment  and  operation  as  viewed  in  the  light  of  contract  re- 
quirements and  results  accomplished,  to  the  end  that  there  may 
be  incorporated  certain  essential  requirements  beneficial  to  the 
dtjf  and  equally  binding  upon  all  bidders.  We  understand  that 
this  latter  statement  has  been  placed  before  the  commission. 


Alternating-Current  Railway  Systems. 


At  a  meeting  of  the  New  York  Railway  Club,  held  on  March 
16,  Mr.  B.  G.  Lamme  presented  a  paper  dealing  with  alternating- 
current  systems  for  hea\-y  railway  service,  and  which  dwelt  in 
considerable  detail  on  the  equipment  designed  for  the  New  York, 
New  Haven  &  Hartford  R.ii1road.  A  brief  abstract  of  the  paper 
and  discussion  is  given  below,  more  extended  notice  being  re- 
served for  another  issue. 

The  main  power  house  will  contain  S.joo-kw,  three-phase  gen- 
erators driven  by  steam  turbines.  Only  one  phase  of  each  gen- 
erator will  be  used  at  present,  so  that  each  machine  is  rated  at 
3,750  kw.  The  25-cycle  currents  are  fed  directly  into  the  catenary 
trolley  system  at  11,000  volts. 

A  view  of  one  of  the  New  Haven  locomotives  is  shown  here- 


with. The  running  gear  consists  of  two  trucks  on  each  of  which 
arc  mounted  two  250-hp,  single-phase  compensated  series  motors. 
The  motors  are  of  the  gearless  type,  having  a  full-load  speed  of 
about  225  r.p.ra.  The  armature  is  not  placed  directly  on  the 
sliaft,  but  is  built  up  on  a  quill  through  which  the  car  axle 
passes.  The  torque  from  the  armature  is  transmitted  to  the 
wheels  through  springs  which  also  ser\e  to  keep  the  axis  of  the 
armature  parallel  10  the  axle  of  the  locomotive.  The  motors  are 
cooled  by  air  from  the  blower  used  for  cooling  the  lowering 
transformers  during  alternating-current  operation,  and  the  start- 
ing resistances  during  direct-current  operation. 

The  windings  of  the  machines  are  connected  permanently  in 
parallel  and  require  about  450  volts  at  the  terminals  on  alternating 
current  and  from  550  to  600  volts  on  direct  current.  On  the 
direct-current  part  of  the  line,  current  is  taken  from  the  third 
rail  system,  the  motors  being  controlled  according  to  the  usual 
series  parallel  method.  On  alternating  current  the  supply  voltage 
is  varied,  there  being  no  change  in  the  motor  connections.  No 
resistance  is  used  in  regular  running,  although  a  slight  amount 
is  used  in  passing  from  one  working  step  to  the  next.  There  are 
two  transformers  for  decreasing  the  potential  from  tt,ooo  volts 
to  the  value  used  at  the  motors. 

The  controller  system  i>  .irranged  for  multiple-unit  operation, 


.\LTEJIN.MIXli-l  L  KKt.V  r  I.IXOMOTIVV 

SO  that  two  or  more  locomotives  may  be  coupled  to  the  same 
load.  The  main  controllers  are  of  the  dectro-pneumatic  unit 
switch  type,  and  are  operated  through  low-potential  relays  by 
means  of  master  controllers,  one  of  which  is  placed  at  each  end 
of  the  cab.  Each  locomotive  is  provided  with  two  pantagraph- 
type,  high-tension  bow  trolleys  for  collecting  alternating  current, 
and  with  eight  shoes  for  making  contact  with  the  low-potential, 
direct-current  third  rail.  A  ]ow-ten«ion  overhead  direct-current 
pantagraph  trolley  is  also  used  in  order  to  conform  with  certain 
New  York  Central  requirements. 

Each  locomotive  is  expected  to  handle  a  200-ton  train  in  local 
service  on  a  schedule  of  26  miles  per  hour,  the  maximum  speed 
being  45  m.p.h.  .\  single  locomotive  will  be  able  to  haul  a  250- 
ton  train  on  through  service.  For  heavier  trains  it  is  intended 
to  couple  two  locomotives  together  and  operate  them  in  multiple. 

Mr.  W.  J.  Wilgus  said  that  the  motives  that  guided  the  New 
York  Central  in  electrifying  the  Grand  Central  division  were 
the  elimination  of  smoke  in  the  tunnel  and  the  improvement  of 
the  passenger  service.  He  stated  that  where  a  steam  railroad 
finds  it  desirable  to  change  its  motive  power  it  should  adopt  the 
system  which  has  been  found  best  by  the  interurban  railways, 
namely,  the  multiple  unit  system,  with  trains  of  any  desired  length 
and  at  convenient  inter\'als. 

Mr.  Calvert  Townley,  of  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  showed  why  it  wras  necessary  for  this  road  to  be 
electrified.  In  discussing  the  selection  of  alternating-current, 
high-pulential  circuits   in  preference  to  low-potential,  direct- 
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carrenl;,  Mr.  Towsl^  tttied  tbtt  In  the  fonncr  aystoii  thm 
it  tmlj  om  Bpk  tttmm  tbe  bm-lwr  and  the  loeoaiotlKh  aanuly, 
the  trolley  win.  TUs  one  link  is  less  liable  to  caun  trouble 
than  if  there  wercr  used  a  high-voltage  transmission  tpXtm,  a 

hiRh-tcn-',;on  switchln'.ird,  step-down  transfornu-r s,  lot.iry  con- 
verters, a  (fircct-curi cnt  switchboard,  a  storage  battery,  a  system 
of  direct-current  feeders  and  a  6oi>volt  trolley  Aire.  InvestiKii- 
tion  seems  not  to  warrant  the  assumption  that  the  additional 
risk  in  using  a  ll,cixi-vglt  irolley  wire  woiiid  affr:rd  the  possi- 
bilities for  trouble  which  wouid  be  introduced  by  ibe  seven  or 
eight  links  between  the  power  house  and  the  locomotives. 

Frank  J.  Sprague  stated  that  the  direct-current  railway  work 
had  tdraiiced  to  tbe  stage  where  it  is  possible  to  use  1.500-volt 
Tbt  cxiatcflce  of  dectroljrsis  ii  imiimiaWf.  hut  h  would 
Kidc  diScKBce  on  »  tnmk  tine  which»  nililM  tnda  bid 
IB  oljT  BliulVt  Is  not  In  pivniniitf  to  water  or  pivee  lot 
eswldtnhlc  diitancet.  It  appearad  that  with  nn  ii^oeiKfalt 
drenit  Uia  comhto^  resisunce  of  the  trails  wire  and' rails 
wonid  (hre  a  drop  fo  targe  that  the  difference  of  potential  between 
the  rails  and  the  ^ound  would  be  about  5  per  cent  of  the  totat 
potential,  or  about  «0o  volt?  1  be  crtctt  of  sulIi  a  tlitfcrciiix-  of 
potential  on  the  telrgraidi  and  telephone  wire^  adjoining  can  be 
easily  imagined.  H«  alio  asserted  that  the  draw-bar  pull  of  a 
''ingle-pha^c  locomotive  is  inferior  to  that  of  a  dlncMniKnl 
locomotive  under  similar  conditions. 

Mr.  Lamme,  in  closing  the  discassion,  took  up  first  the  question 
of  flexibility.  He  said  that  the  ahcmating-current  system  had 
hem  arranged  to  make  use  of  the  Bultipie  unit  control  just  .-is 
we|}  as  the  direct  cnrtent  As  regards  the  rail  losses  Ur. 
Sprscne's  vadle  %nna  ate  eorcect^  hak  eoiiipafiB(  the  itjooo- 
«olt  Naw  Haven  syalem  with  the  N«w  Yodc  Central 

system  he  Ihomht  that  tiie  losass  in  power  wodd  turn  out  to  he 
the  other  way.  As  to  drsnrter  psllt  tepeaied  experiments  had 
demonstrated  that  there  are  tio  CMential  dilFctenoes  between  al- 
ternatnif  and  direct-current  Icxomotives  of  the 


Support  for  Osmium  Filaments. 

Osmium  filaments  for  incandescent  electric  lamps  when  brought 
to  a  da.'ilinR  white  heat  are  quite  flexible,  so  that  if  brought  into 
a  horizontal  or  inclined  position  they  tend  to  droop  or  saf  by 


OSMII'M   FILAMEN'T  L.VMP. 

their  owii  weight.  .Moreover,  owing  to  the  relatively  high  spe- 
cific gravity  of  osmium  and  a  certain  degree  of  brittlencss  in- 
herent in  the  filamentl,  the  latter  are  particularly  liable  to  be 
broken  diiriaf  transpottatlon,  the  lamps  being  of  necessity  fre- 
quently exposed  to  more  oe  less  tiolent  shocks  sod  jars.  To 
ohriate  these  disadvautaiea  and  danfers,  it  is  desirable  to  pto- 
vide  the  osahim  IHsmeut  witfi  a  snitabil*  sn|iport  or  supports, 
soHaUy  disposed  trithin  the  Ismp  iM,  so  u  to  mamlain  the 
fitamcnt  siainst  excessive  flexure  or  vibration  under  the  varying 
eondl^HM  of  om  of  the  lamp  and  the  vicissitudes  of  shipment  and 
of  handling  Tn  a  [Mtcnt  issued  March  6  to  C-  A.  von  Welsbach 
it  is  stated  that  a  satisfactory  material  for  the  support  of  ostoiura 


is  Caund  fai  an  intimate  mixluxt  of  aiionl  ten  parts,  hy 
of  pttft  thor  oxide  and  about  one  part  by 
weigbt  of  magnests.  These  o«ds  are  mixed  in  a  powdmd  form  * 
and  nsed  with  a  viscous  binding  material  consisting  of  a  solution 

of  sugar.  The  paste  thus  produced  15  shaped  into  filaments  which 
are  dried  and  subsequently  burned  '.n  free  air  until  all  the  organic 
snbstaitcc  is  consttmed.  Finally  they  are  sjbjctted  to  a  very  btRh 
temperatiiri'  until  the  partidcs  are  sintered  together.  The  sup- 
p  ir;  IS  ron  a  i  .crcnt  to  Incandescent  oonmnn  and  is  chemlesUy 
indifferent  thcreta 


CURRENT  NBWS  AND  NOTES. 

MAYOR  DUNNE  ON  ANOTHER  TACK.— A  dispatch  from 
Chirngo  states  that  action  was  taken  by  Mayor  Dunne  on  ttardi 
14  to  get  temporary  revenue  from  tbe  Street  railway  compeoies 
ttarottgh  car  licenses,  pending  the  final  setflemtnt  of  the  ttaetiaa 
({uestioa.  An  ocditiBnca  Is  Ukat  dnlttd  ior  th*  "ffi^  of 
every  car. 

LAKGB  CAtTAIHAN  PROJBCT.-hMaet  fcoa  Hentfeal 
state  that  President  Domviile.  of  the  Canada  Central  Ehetric 
Railway,  says  London  capitalists  have  stibscribetl  $^,000,000  for 
stocks,  and  that  work  will  be  started  at  otice  on  an  electric  line 
from  Montreal  to  Ottawa,  thence  westward  to  Toronto.  The  line 
will  be  670  miles  in  length.  It  will  invade  the  territoiy  held  be- 
the  t-mimMmm  BaeHc  and  Grand  Tnnk 


CONTROL  OP  WIRELESS— A.  special  dispatch  from  Wash- 
ington oi  March  17  says :  "Legislation  for  government  control 
of  eomwerdal  wlrekss  telegraph  sutiona,  in 
the  luconuundations  of  the  interdeparenental  board 
by  the  Bresident  two  years  ago,  will  be  tirged  on  Congress  hy 
SecKlaiy  Bonaparte.  Under  the  terms  of  a  hill  diafted  fegr  the 
hoard  camneicia]  wireless  stations  wosld  be  snhi«ct  to  r^rfa- 
tion  by  the  Dqnronent  of  Coauiene  and  Labor,  and  so  station 
oeuld  he  estahWihed  witii  a  Bcense  had  beta  obtained.  bill 
has  been  pigeonholed  until  now,  but  the  interests  of  the  navy 
are  said  to  make  it  imperative  that  private  statioM  be  regulated 
because  of  tht'ir  interference  with  t.Hc  Government  Service.  The 
bdl  proposing  to  enact  the  denned  legivlation  will  probably  be  io* 
traduced  hi  tbe  Home  and  Senate  .it  this  < 


MUNICIPAL  OH'NERSniP  INQUIRY.— \n  regard  to  the 
municipal  ownership  inquiry  now  being  cnn-iuctcd  henr  and 
abroad,  a  cable  dispatch  from  London  of  March  17  says:  "The 
American  commission  representing  the  National  Civic  Federation 
has  opr'Tir  J  a  London  office  and  settled  down  lO 
investigatiao  oi  municipal  owneraUp^  ga% 
and  auppliei.  It  has  idacled  half  a  doxei 
for  excellenoe  of  gas,  tramway  and  dcctrie  ptants,  operated  either 
hy  local  anOotities  or  by  private  coipontiont.  and  wiB  mAe  a 
cloae  examination  of  the  mechanism.  The  reports  of  ergineeritig 
experts  will  be  suppleme4)ted  by  critical  analysis  of  financial  re- 
sults hy  accountant.!,  llio  it'.ijuiry  will  be  extended  to  ot!.er 
towns,  and  the  mechanical  resources  and  economic  results  of 
municipal  and  private  management  will  be  c^irefully  compared. 
Incidetil.illy.  (he  relations  of  municipal  trading  mid  local  taxa- 
tion uill  be  lirought  out.  Milo  R.  M  dtbie  is  cor.ducting  the  work 
of  the  central  office  with  skill  and  elTicieiicy.  J.  W.  Sullivan  has 
v-sited  Birmingham,  Leicester,  Sheffield  and  Manchester,  and 
has  st,irted  the  work  of  investigation.  John  B.  Kltmvp  is  exam- 
ining gas  and  il  -ctnc  i>l,tnts,  and  R.  C.  James  is  Studying  touni- 
ripal  accounts.  N.  M.  Crawford,  the  Hsitford  street  railwny  en- 
gineer, and  Albert  E.  WiodieBter,  superintendent  of  Hat  South 
NorwaDc  electric  wodis,  ate  expected  in  London  vrithfn  a  forl^ 
nifiM;  A  staff  of  two  accountants  from  the  tramway,  ga.^  and 
electric  enf^nners  has  been  onganixed  for  carrying  on  the  work 
under  the  sBc  Ameriean  commissioners,  and  Birmingham,  Man- 
chester, Sheffield,  Liverpool,  Glasgow  and  N'  e^^e;lstle  will  be  rh<* 
(owns  chosen  for  thorough  investigation.  Bristol,  Leeds,  Dublin 
.md  other  towns  may  be  included  in  this  practical  wuntf  Of  mu- 
nicipal activities  in  the  United  Kingdom." 
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BRITISH  TELEh'HONY.—Thti  Natictal  THcphone  Compswy, 
of  England,  reports  that  i ,053,cx)o,ooo  mcBsagcs  were  sent  over 
Us  system  in  1905.  The  increase  in  the  use  of  the  telephone  is 
ifaowtt  tgr  ite  tut  dut  igof  edit  wm  ssyooouDOB  in  mmm  of 


AUTOMOBILE  IGNITION  — At  the  meeting  of  the  Atittmw 
bile  Oub  of  America  on  March  37,  at  the  clubhoasc,  753  FHttl 
Atcoiw^  New  York  CUr,  Ur.  QaKaee  B.  Brakaw  win  leelntt  on 
*VaiioHi  liidMdt  ol  IgiTH—t  Diy  ud  Stonge  BotMiitib  Dy- 
anmb  Htfi  ond  Low-Tanlbii  liifnetoti* 

POiyER  IN  MEXICO.— Dm  MexieU  Light  &  Power  Com- 
pany annotmces  that  it  has  fwo  miits  in  operation  from  its  elec- 
trical plant  at  Necaxa,  snJ  bss  cIo5e!]  it's  steam  plant  iri  the  City 
of  Mexico;  13,000  lip  is  t-i-mg  (iflivercd  into  Mexico  Oty  and 
4,500  into  the  El  Oro  nii:iiiif;  rllstrict  The  Necaxa  untMi  wu 
iUustnUed  and  described  in  these  pages  last  year. 

M.£,t.JL  TX^INSP^lTATlON.-Mr.  G.  P.  pMTtcr.  imMer 
of  traiMpoftaHaa  of  die  Narionwl  Eteclric  Uibl  Anoditioii,  in- 

forms  us  that  the  Southeastern  Passenger  Associ.-ition  and  West- 
em  Passenger  Association  have  aathorized  a  rate  of  a  fare  and 
OO^third,  on  the  certificate  plan,  from  point';  in  their  respective 
territortes  to  Atlantic  City  and  return,  for  ddesate?  and  their 
friends  attendir-.g  the  twnity-nitiili  f--iin,e:i':riii  of  th-.s  .is^ocittkNii 
to  be  held  ai  Atlantic  City,  N".  J.,  June  5  to  3,  inclusive. 

lONG  ISLAND  THIRD  JiML.-TiK  dcctnficawm  of  the 
Long  Mood  Raiboad  ayitm  it  |Oin(  fomard  itcadilir  and  at- 
i«ad3reaaipriMts6milesof  aiagleUMicom  wUe&  17a  achcduled 
tiaina  nn  daily.  A  hoK  of  iUBatr  teildtaa  on  Lang  bland 
aie  looking  forward  waiamfy  and  togeriy  to  ttw  months  when 
dMy  wOl  hm  to  teit  dw  improvement  in  ibe  trwn  service  effected 
by  electricity,  as  compared  with  last  sumtner,  when  the  condi- 
tions of  the  period  of  transition  were  fre<|uently  intolerable. 

SALT  LAKH  ni.f.CTRICAL  SHOW.  -Xhv  rlrctricaj  show 
fever  is  becoming  epicicmic,  and  wU!  prrhnh]\  h.i'. f  to  run  its 
course.  SaXi.  Lake  Qty  is  now  to  have  a  show  and  a  number  oi 
people  connected  with  electrical  interests  there  and  with  the 
Utah  Light  &  Railway  Cotnpaajr  have  oxganiicd  sncfa  an  aSair 
to  be  bdd  for  ten  days  beginning  April  a.  lit  ia  the  first  of  the 
Und  in  diat  pait  of  the  coiwtjy  and  o«^  to  prove  atzactive. 
He  aaManeamadt  fiom  Mr.  B,  W.  MendenhaW,  chaiiman*  of 
the  pnhlidtgr  oomHllle^  aagra  that  die  ahow  ia  aticadr  an  aaaared 


A  PRIZE  ESSAY. —To  encourage  local  interest  in,  and  appre- 

c53t;on  of.  the  hcncfi's  r  f  electric  current  supply  for  the  house- 
hold, the  Janesvillc,  W:  -  .  Electric  Company  ofTer<Ml  three  prizes 
for  e^iiiys  an  the  subject  by  students  in  tl-e  high  sch' >ol,  the  prices 
being  Sio.  5;  anil  ?2^o  Some  r^ceilrTit  work  waii  turned  in  and 
the  fir^t  prire  was  wnn  hy  Wallarc  Mills,  son  1  t  Li;  I.  Mills, 
secretary  of  the  Palmer  Memorial  fiospitai.  The  essay  is  printed 
by  the  Ic-cal  GastiU,  and  its  succinct  enumeration  of  the  things 
that  electricity  can  do  for  the  family  and  the  home  cannot  fall 
to  be  productive  of  inquiry  and  inCMawd  eoaanmplion  of  power 
and  introduction  of  apimratat. 

UNVEIUMG  STATUES  ia  a  perlomniice  that  ii  aot  alw^a 
gone  through  gf acefnlly  or  widiont  hitchci,  Mr.  J.  &  Hiil,  an 
electrical  eag^jneer  camnaded  widt  die  InKfior  De^nrtaeat.  has 
Invented  a  new  appanttti  for  ate  in  the  onvelltng  of  ttatu«. 

The  invention  consists  of  a  series  of  magnets  and  electrical  ap- 
p.-iratus  [il.iced  at  different  points  in  the  drapery  concealing  the 
itiitiie  10  he  niiv'jilc!l  R'.  it^  ti-c  the  cij.crmf;  i.ilk  gracefully 
from  the  figure,  and  the  hitches  which  so  frequently  occur  in  the 
removal  of  the  drapery  from  HtatneH  to  be  unveiled  are  avoided. 
Mr,  Hill  has  not  secured  a  patent  on  hi*  device  and  will  give  it 
to  the  French  Government  if  it  is  desired  for  the  approaching 
ceremony  in  connection  with  the  presentation  of  tiic  Franklin 
Maine  In  Mil 


HARMONIC  ,S7uA.-I/./.Vc,.— .\t  rLii^buiK.  oti  March  13,345 
electrics!  engineers  gathered  at  the  Carr.cgic  Technical  School 
at  a  meeting  01  tlie  Pittsburg  branch  of  the  American  Instiftite  of 
Electrical  Knuincers,  Chairman  S.  P.  Grase  presiding.  Telephony 
was  the  subject  discussed.  Harmonic  signaling  party  line  tele- 
phone systems  was  the  most  prominent  point  brought  out  by  the 
discussion.  The  foMowing  were  the  speaker*  and  topics :  A.  D.  T. 
Libby,  power  engineer  Dean  Eleclnc  Cortipaay,  "Power  ApparatVt 
for  Hacnoflic  Syitem" :  R.  L.  A.  Sitydcf,  oomtnclion  engineer 
Cnint  IXitrict  tt  Printliig  Telephone  Oougnert  "Td^hona 
CaUea";  L.  Millheiaer,  aupcrimaideBt  of  «»i««f«— Pittrimig 
ft  Allegheny  Telephone  Company,  "Advantage*  of  Haimonic 
System";  M.  C.  Rorty,  traffic  superintendent  Central  Diatrict  ft 
Printing  Telephone  Company,  'Telephone  Traffic";  &  P.  Gme^ 
chief  eng-.neer  Central  EHstriet  ft  Printing  Teitephona  Convaflj, 
"The  Telephone  Line." 

TELEPHONE  BEGINNINGS  At  the  annual  iunquet  of  the 
Brantford  (Ontario)  Rrvard  of  I  radc.  interest  centered  aargel!^ 
in  the  presence  of  Prof.  .Alexander  Graham  Bell,  inventor  of  the 
telephone,  whose  name  and  fame  Brantford  will  shortly  per- 
petuate by  the  erection  ot  a  sci'.abk-  memorial  in  that  city,  which 
is  the  birthplace  of  the  telephone.  Prof.  Bell  told  the  story  of  his 
work  at  Brantfon^  irtierc  the  first  actual  transmission  of  speech 
took  plao^  in  the  lommcr  of  i87<>'  took  place,"  aaid  Dr.  Bell, 
"over  the  tdcgfapfa  wlica  of  fhe  Doiiiinioit  Owipafly,  ea  tending 
fron  finntfovd  10  Mouot  Pieaaant,  a  diitance  of  flea  nflca,*  Mr. 
fietl  WM  at  the  Mornit  Plcaiant,  or  receiving,  end  of  the  wb«>  the 
mestages  being  transmitted  only  one  way,  as  the  inttrttmenta 
would  not  permit  of  reciprocal  service.  A  given  time  was  fixed 
when  his  ur.cle  vluniM  ^pea!t  into  the  tfansrtiitter  at  Brantford  A; 
the  receiving  end  Bell  waited  patiently,  mi  when  the  time  came 
he  heard  quite  distinctly  his  uncle's  voice  five  miles  civtant,  the 
first  words  being  "To  be  or  not  to  be."  "Tt  ws-i  a  case  of  to  be," 
the  speaker  remarlced.  amid  applause.  Dthrr  simi!.ir  tests  fol- 
lowed in  various  parts  and  the  inventor  then  gave  his  attention 
10  perfecting  fhe  invention.  On  March  10.  1876.  the  first  telephone 
message  wat  gent  hy  Dr.  Bell,  in  Bostcm,  to  his  co-worker,  Mr. 
Thomas  A.  Wattpi^  M  0  teandlug  house  in  Exeter  Place,  and 
in  Jtiae  the  apparaiw  waa  riwmi  at  the  Philadelphia  Centennial 
Cxpoiltion, 


INTRODUCING  ELECTRIC  FLATIRONS.—A  g«t  many 
ceattal  ttations,  capcdaUy  la  (mailer  towns,  have  experienced 
somewhat  indlAerent  aooocas  bi  attcmpta  to  indnee  euatomcn  to 
try  deetrie  fladrona.  Thia  ia  largely  becaote  proper  mettodi 
have  not  been  foOowed  or  became  the  work  has  been  carried 
on  in  a  half-hearted  itianner.  Many  managers  of  central  stations 
have  considered  that  they  have  Riven  such  devices  a  fair  intro- 
duction uhcii  they  sent  manufacturer's  circulars  and  literature 
en  lo'ied  with  monthly  statements  or  have  given  to  manufacturers 
lists  of  their  most  tikelv  ciistcimers,  so  that  they  do  Ihr  circular- 
ixing  ihein,<.elvr5.  Other  tnaii.ifcrs  have  fitted  v.p  irons  in  their 
offices  and  have  given  pr<ictical  demonstrations  of  the  advantages 
of  the  devices  whenever  good  customers  have  happened  in  the 
office.  Some  have  assisted  local  supply  houses  in  introducing  the 
devices,  while  a  comparatively  few  have  had  sufficient  faith  to 
buy  a  few  and  give  deoionstration*  hi  homes  of  prospective  ooi- 
tomen.  The  W.  J.  Barr  UannfiKtnring  Corapan7>  of  Cleve- 
land, OUa,  maanlactunr  of  a  Bne  of  inma,  ia  canyiiv  on  an 
interesting  campaign  of  miuionary  work.  The  company  hw  a 
nnrnb>  r  of  reprcscntativea  ocmstantly  in  the  field,  who  go  to  Ught- 
ing  plants,  secure  the  names  of  possible  customers,  and  place 
irons  in  the  '■..m  h  of  such  people  on  two  wcetis*  trial  Tliey 
make  personal  demonstrations  and  give  f-or  y.itjh  instiuci  i^ns  i< 
to  how  the  devices  should  be  used,  imi  citc  the  best  sires  for  c  r 
tain  service,  .ind  otherwise  convince  csistomcrt  that  this  i'  a 
practic.Tl.  lonvenir;:;  and  economical  innr)V;Uinii.  Then  the  co-n- 
patiy  either  closes  up  the  orders  or  gets  the  ligluinif  company  to 
do  it.  In  the  latter  case  the  lighting  company  is  given  a  trade 
discount  and  allowed  30  day^  time  in  which  to  eoUaet  from  cna> 
lemeia. 
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J.  tPANL:>L  y.  JRELliSS  TELRI'HOSE.—A  dispaidl  from 
Tokio,  Japai),  March  15  sl.it<  1  tli.it  tin-  .\iliti;r:il:y  h;-v  ,inn".;".i 
lh«'  invention  of  a  wirelesi  ti  U  j  Ii  nu   t  y  ai;  !;i)|.;iiie«T  named 
Kimura.    iiroat  .1-  <hc  Japancs'-  jro  m  t':-.L'  i<i;uin-«  of  the  Vtt, 
their  inventions  still  aeera  to  be  few  and  far  bctMccu. 

LVSS  liXCISEEKlXiJ  SOtfliTy.— The  Lynn  General  Elec- 
irlc  KngiiiceriiiK  Society  ha»  had  it>  annual  election,  and  the  new 
officers  arc  as  follows:  President,  Mr.  R.  f'"l<;niing;  vice-presi- 
dent, Mr.  ti.  £.  Sanford;  (ccretary,  Mr.  J.  A.  Howe;  irtasurer, 
Mr.  E.  M.  E.  HumphficCi  and  aisiitant  trasufer,  Mr.  F.  M. 
Shaw. 


.  !  ■  . '.1/. . !  .  f  V  /OK  BR.  IZIJ  .—Thc  govcrnraeiU  budget  rsti- 
Tiiatcs  01  cxptinlnurc  of  Brazil  inr  i<)06  make  provision  for  iht 
«lisbur>cnnrnt  iif  certain  Mims  hi  mi:  i  . .  mlogical  apparatus,  liglit 
house),  lifr-savin(t  aiiparatiis,  subtnarinc  construction,  telegraph 
uiid  telephone  lines.  Frovision  is  also  niMle  for  the  free  import 
tation  of  hydt«>-clcctric  plants. 


I'OI.HS  rr  /  'TV  r-aiil.tS,  C..'/  M"  p.  Ii^  nid  iv.crhead 
wins  owiii  I  li;,  tcit  Illume  and  clccttiv  hshtiiik;  cunipaiiies  in 
l.os  Ainrli  s  li.m  In  ii  ordered  down  l)>  the-  iv.nnicipal  aulht)rl- 
iies  in  an  extcridtd  di.strict  in  the  biisirn--^  ^  rtiin  of  the  city, 
as  dctiiicd  by  a  condnit  ordinance  just  p.i-  ■<  1  Sevetiteen  eor- 
poration»  have  been  notified  that  they  miut  comply  with  this 
regulation. 


/.-f.V.V/.VCr"  HY  /:7./;C/V?/C7V  )'.— United  States  Vice  Consul- 
General  Mill,  of  Halifax.  Nci'..-i  St  iiui,  n-iiori-.  ilif  iKmon- 
stration  plant  there  for  the  uiuiiny  1'  li  ;i:hi  r  liv  ili  iirK  it>  has 
j  -iivc'ii  .1  iiin  -^.  and  a  com|iany  wiU  ruiw  -'..iri  .»  rc^-'ul-ir  tjniicr>. 
"I  he  riBhis  lor  Oinada  have  been  purchased  from  the  Boston  ni- 
vcntor.  This  process  is  said  to  take  only  thirty  days  to  manu- 
factnre  against  tht  three  to  four  months  of  the  old  methods, 
and  produces  better  leather. 


L'SF  OF  ME.-tXS  OF  CO.W.Uf  ".V/(  .-17 RJ.^ ,  U  .^  viaun 
thai  111  l  ul  l  the  immher  of  lellers  and  postal  cards  in  the  L'nilcd 
States  per  l.ooo  population  were  65406;  of  telegrams,  i,iJ5,  of 
telephone  talks,  40,600.  In  (Europe  tlir  nuni1>er  of  letters  and 
postals  per  1,000  were  ^717;  of  telegrams.  7j8.  and  of  telcphiine 
talks.  6,(104.  The  ratio  of  ielters  and  telegrams  appears  to  l»e 
diminishing  rapidly  on  aeoonnt  of  telephonic  growth.  The  use 
oi  the  iNCture  pnttal  nqiat  distort  the  figures  somewhat,  hut  it 
may  he  aome  time  faelbre  that  craze  dies  ont. 

THE  DUTCH  POINT  ST.lTlO.\.—\n  the  hurried  prepara- 
tion of  descriptive  material,  the  name  of  the  designing  engineer 
i»  often  divorced  Inrni  his  work;  and  if  the  latter  be  espcciall) 
diKiiiKirisbcd  tiy  extraordinaiy  skin  in  overeonihig  afaiiost  in- 
aoperaWe  obstacles  or  is  an  exfmple  of  particnfarly  good  engi- 
neering, tills  chance  onHssioa  woilcs  an  injuslke.  It  is  with 
pleasure,  therefore,  that  we  accord  this  belated  recognition  of 
work  well  done  at  the  Dtuch  Point  Station  of  the  Hartford  Hlec- 
tric  Light  Company,  lately  described  in  our  pages,  to  Wcsting- 
li  'ii  c.  Church.  Kerr  &  Co..  u  •  j  'li  iEnvd  and  constructed  this 
property  from  the  btutum  of  its  dithcult  fuundationii  to  its  last 
detail  of  refinemenL 


TELEGRAPH  RIGHTS  IS  CHIC  AGO- lo  a  dis- 
patdt  from  Chicago  Assistant  Corporation  Counsel  Haclajr  Hoyne 
deebrcs  it  as  his  opinion  tint  the  Weiteni  Union  Telegraph 
ONnpanjr  and  tiie  Foetal  Telcgrajib  'Compniiy  have  no  rights  in 
that  dty.  Mr.  Hoyne  holds  that  under  the  deeisioa  of  the  United 
Stales  Supreme  Court  on  the  Ntnety-ninr-Year  act.  the  City 
Cbiincil  may  pass  a  gcner.-il  ordin.mce  compelling  the  telegraph 
companies  to  pay  for  the  right  to  occupy  streets  with  their  |ioles 
and  wires,  and  alsu  on  their  interstate  business  passing  through 
Chicafo.  Mr.  Hoyne  declares  that  any  ri^s  the  telegraph 


panies  may  have  had  in  the  past  are  done  away  with  liy  this 

decision,  and  that  the  city,  if  the  companies  refuse  to  pay  OOmpen- 
»ati>m.  can  li.ke  steps  to  oust  them  from  the  city. 

HAMILTON  {OHIO)  MUNICIFALISM.—The  Ohu>  SlaU 
Jmirtut  of  March  11  aayi:  '^Grois  misinanagement  of  the  mu- 
nicipal ekctric  light  planl.  the  gaa  plant  and  the  water  works 
are  the  featttres  of  the  criticisai  by  the  Bureau  of  Uniform  Ac 
cotmiing  Examiners  in  their  report  upon  the  aifain  of  Hamilum, 
Butler  County,  filed  yesterday.  It  is  SUted  that  ex-oSdals, 
present  iil)icials  and  prominent  biisiiu-Ss  men  of  political  inflttCnCC 
iidvc  lieen  furnished  free  light  and  furl  service  for  months,  while 
private  enterprises  have  b...':,  .illn^Ar-.l  -Ji  )iiv;r..!-^  .1  ilrill.^s'  u  irili 
i<l'  similar  service.  The  ilciuiqiicni  list  o!  patrons  01  .u.  lk.ii.c 
plants  i,  suri)risingly  large  and  altogether  the  report  indicates  a 
gross  laxncss  in  the  manageinem  of  all  three  plauti..  All  ut  the 
accounts  of  the  three  plants  are  badly  muddled  and  poorly  kept." 

ALVMWUM  PRODUCTION.— U  is  estimated  by  the  »Fiilf 

Street  Journal  that  the  output  of  aluminum  during  the  year  igai$ 
amounted  to  lo.txwxio  pounds,  and  as  the  Pittsburg  Reduction 
Company,  the  sole  m.inufacturer  of  the  mn;  il  m  li  t-  I'lited 
States,  is  increasing  the  capacity  of  its  plants  wiilt  c.^pvcutions 
that  by  the  end  of  the  current  year  production  will  be  doubled, 
it  can  be  reailily  approximated  what  the  1907  output  will  be 
The  aluminum  industry  in  this  country  began  in  1883  -.v:;!!  ..n 
output  of  hut  8j  lb.;  this  had  nearly  doubled  in  the  next  year 
and  in  18S5  amounted  to  .28.)  lb  In  i8go  it  had  grown  to  6t,98i 
lb.;  to  91OfiO0  fivt  yearis  later  and  to  7,lso.lX»  lb.  in  1900  Some 
few  years  before  the  manufacture  of  the  meiat  in  the  United 
States  was  commenced  the  first  recorded  importation  of  alumi- 
num was  made  when  an  amount,  not  given,  bat  valued  at  (gR, 
was  farou^  into  this  country,  in  197a 

FEOIf  AT  MAGARA. a  recent  editorial  on  the  alleged 
impending  destruction  of  the  .\mcrican  1-alls.lhe  New  York  Times 
says :  "That  Senator  Teller  has  spoken  hastily  and  inadvisedly 
the  following  facts  show:  Dr.  John  XI.  Qarkc,  the  Kew  York 
Sutc  Geoldi^  says  that  the  sill  or  edge  of  the  falls  is  ten  feet 
bi^r  on  the  American  than  on  (he  Canadian  side;  the  waters 
at  the  crctt  of  the  Amerioin  ade  are  ten  feet  shallower.  Let 
the  entire  flow  he  reduced  bgr  StMMO  cubic  feet  a  second  and 
the  American  Falls  wilt  have  vanished,  leaving  a  precipice  of 
dry  rtx-k,  The  charters  of  the  two  American  and  thrw  Canadian 
companies  alrc.idi  albiw  an  abstr.iclion  01  4K.000  cubic  feci  a 
-n '  inl.  and  developments  on  the  Canadian  side  ha» .  •1:11  |/.inncd 
that  will  rcqmre  the  use  of  an  additional  70.000  c.Jml  ii<  t  a  sec- 
ond for  power  |iiir|i.i-rv  T'.ii.nii"i'niiu  ijil)i>;iil|  |j.ir'„  rr-..tr!r;- 
lions  and  legislalive  prohibiiions  have  elTettiially  dimmiaged 
efforts  on  this  side  to  further  deplete  the  falls.  Yet  an  increased 
allowance  by  the  Canadian  authorities  of  32,000  cubic  feet  a  sec- 
ond weuM  sound  the  death  kndl  of  the  Amcfiean  Niagara." 

run  METRIC  .Si  S I  EM  l.\  C.  J.V. (/).  ).— United  St.itcs  Con- 
sul Si.-vff-i.  if  Stratford,  reports  an  active  r  i  .nin:  t  in  Canada 
iii.il  Ji^is  )i>r  il-i  I'biect  the  a<ioplion  of  the-  iiKlnc  system  of 
weights  and  iiu  ;i-  ::t  -  \^tive  propaganda  is  at  work  to  have 
the  question  ptii)Kriy  presented  to  the  Canadian  people.  'Ilie 
consul  writes:  "With  a  view  of  adopting  the  metric  system  in 
weights  and  measures  at  an  early  day  the  Canadian  Government 
is  preparing  and  educating  the  people  for  the  change.  Prof. 
J.  C.  McLennan,  of  the  University  of  Toronto,  lka»  been  engaged 
by  the  Dominion  Govemment  to  devote  the  next  year  to  ex- 
plaining the  system  in  a  series  of  lectures  in  all  the  leading  cities 
from  Halifax  to  Vancouver.  The  professor  delivered  hii  first 
lecture  oo  the  subject  at  Stratford  Febrtiary  y,  before  the  Board 
of  Trade.  According  to  his  explanation  it  is  the  object  of  the 
Canadian  Government  to  secure  a  uniform  stand.-ird  of  weights 
and  measures  (hrimghmi!  the  entire  British  Empire,  and  thus  to 
advance  ti;i''.<  rcl^ni m-  .\iiii't'.|^  I'u  <';(T<-irii-  1  ilonies  of  the  em- 
pire. The  board  of  Trade  at  Stratford  uiianimo»,sl>  adoiUeil 
resolutions,  urging  adoption  of  the  tft/Umu" 
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OHIO  ELECTRIC  LIGHT  COm'ENTIO/f.—Tht  plice  and 

dale  of  thf  1 .  \  t  tuiivcntion  of  the  Ohio  Electric  Light  Awocia- 
tion  have  bcm  ,.n.iiiged.  It  will  be  at  Hotel  Victory,  Put-in-Bay 
Island.  August  21.  2j  .11 1  jj    The  firtt  MUMB  will  protabty  b« 

held  Tuciilr.y  evening,  Augtiit  21. 


SOUTHWBSIBRN  ULECTRiCAL  AND  GAS  ASSOCIA- 
TlOH.—tyK  <hie  of  the  meeting  of  the  Southwestern  Electrical 
and  Gas  Association  hai  been  changed  from  the  seoond  Tuesday 
in  Hay  10  Hay  16. 17  and  i&  It  will  tw  held  at  Gaivcston.  Tex. 
Fraidc  J.  Dully,  of  Beaumont,  Teac,  is  seerttary  of  the  anoeialion. 

POU'HK  I  II  THIl  A'///.V;::  Villi'-''.  St.-.tcs  1  ._,iisu;  Bri(l;iin, 
of  Kchl,  writes  that  the  Oerniun  manuiactucers  ot  iipsR-r  Abace 
»nd  upper  Baden  arc  perfecting  plans  to  develop  the  water  power 
of  the  Rhioe.  The  fall  of  the  river  between  Basle  and  Neucn- 
Vutg  il  967  ft  and  between  Ncuenburg  and  Rreisach  77  it.  It 
ii  prapoied  lo  erect  three  power  house*,  the  first  at  Rheinweiler. 
widi  (ittAMo  hp,  to  innily  Ae  dly  of  Mnlhawen.  Hie  power 
heuie  10  be  oonstrueted  at  Bieineh  will  develop  24,000  hp. 

FOHHICX  7'W. (/>/•-— The  Bureau  of  St;iii>iii>  of  ilic  Ucpart- 
nient  of  Commerce  and  Labor  reiiorls  a  ■iplcrulid  foreign  Iradc 
for  l-'ebruary  The  imports  wet.  Smj  .  1:  S'^a.  :i<;  compared  with 
S103.057.052  Ia<l  >i-.ir;  but  the  cxp  ^ri?.  were  1 1 4 1 ." 1 1).650  a>  ccmi 
pared  with  $tOQ,oj4.o«>g.  The  eight  month*,  incluiliiig  February, 
shows  imports  oi  $74)9,1936,525  and  exports  of  $i,I98hM^309.  a 
merchandise  trade  balance  of  1398419.784.  or  over  one  Hundred 
millions  more  than  for  the  same  period  last  year,  and  about  five 
millioni  more  than  1901. 

WESTERN  UNION  JUBILRE.-hn  inlercstinR  telegraph 
jubilee  t>  near  ;ii  hand,  the  \Vci.ti'rn  L'nion  1  clruraph  Company 
en  .^ptil  i  will  h.ive  rounded  out  50  years  of  o>rix>rate  e.ri.'.tfni'e. 
A  charter  was  granted  to  the  oimpaiiy  on  .\pril  4.  iH^r  |i-  n,,. 
mediate  predecessor  wa^  the  .\cvv  York  and  .Mississiiip]  ^  r.lli  y 
Printing  &  Telrnriipb  Company,  which  %4a>>  merged  a  if  :  the 
\kr»(vrn  Ciiiou  Company.  The  company  now  ha*  a  ntiwork  of 
vtrfs  .tiid  cables  under  the  Norlh  .Atlantic  and  ihroughuul  the 
North  American  Continent.  Up  to  the  lime  of  the  fouiidaimn 
of  the  company  the  telegraph  development  of  the  country  had 
been  aimost  as  chaotic  as  that  which  has  been  witnessed  during 
the  last  live  years  in  independent  telepbony. 


SIXGI.E-HIJASE  l-OK  ftjYc,/..  I.VX.',— The  London.  Brighton 
A  S>uth  Coast  Railroad  Company,  of  England,  has  (ic-r  d>  il  i  ' 
operate  part  of  its  lines  by  the  Winter-Eichberg  sinfilc  [ih-ise  jl- 
ternating-currcnt  electric  traction  system,  tlic  Hn;i.b  pitrnts  fur 
which  are  controlled  by  General  Electric  interest*,  There  will 
be  about  75  miles  of  track  from  l>ii'  -Ion  to  Drigliion,  etc.,  eleo- 
irififd  at  a  co<t  of  about  $3^00,000.  .All  tr.-iins  entering  botJl 
ili<r  I>iik1oii  urminab  will  be  handled  by  electric  locomotives. 
Thirteen  tracks  are  operated  at  Victoria  and  eleven  at  Loodon 
Bridge.  Eadi  train  will  eonaist  ot  thraa  cars,  two  being  molor 
can,  eaicfa  with  fonr  motors  developing  doa  hp.  TUa  is  the  largest 
cenventon  contract  10  far  in  England,  fant  others  ate  said  10 
becoming. 

ELLCTHIC  COlVl-M  !X  IXPU  -         n-.»  being  |«T. 

fected  for  the  gcncr.iti' ii;  ut  tJctirK  j-oiuir  mi  :i  ^.irt-c  »calr  la  the 
Punjab  for  lr;iii:miL.iion  to  Lahore  an  1  Anini-.ir.  the  Punjab 
Power  Association  of  London  having  beiti  toinu  ,!  tLr  iHe  pur- 
pose. The  power  is  to  be  ge»cr.iled  on  Ihe  Dart  t  :Hinl  iml  irans- 
mitted  over  a  distance  ni  70  miles  10  l.ahore  and  100  tniles  to 
.\mriisar.  Coal  at  the  points  of  delivery  of'the  power  now  costi 
from  $5  to  $6  a  ton,  and  it  is  expected  that  the  low  price  at  which 
electric  power  will  be  supplied  will  give  a  geaeral  interest  lo 
indiHtrial  underialcings  at  both  cities.  Tlie  United  Provinces 
Power  Aseoctalion  ol  London  has  also  been  formed  lo  develop 
water  power  on  the  Jumna  River  and  to  transmit  electric  power 
to  Delhi,  140  miles  disiam,  and  possibly  to  Simla,  95  miles  distant 
in  the  opposit«  direction. 


POWER  FOR  OGDENSBVRG.  N.  Y.—K  special  tdefram 
from  Potsdam,  X.  Y„  of  March  1;  ^ays:  'The  longest  electrical 
power  transmission  line  in  tiic  Ea>i,  \n!ti  tlir  r.\cf}!tion  of  lines 
running  from  .XiaK'iira  Falls.,  was  ■iiK'tr^sinlly  p;:t  :ri  uperation 
here  at  midnight  last  night.  It  is  the  tnir-smission  line  of  the 
Northern  Powi  r  Co:r.[:any.  oi  Potsdam.  Ihe  powrr  is  developed 
at  the  plant  of  the  Haimawa  Falls  Water  Power  Company,  at 
Hannawa  Falls,  on  the  Raqueie  River,  near  here,  and  runs 
across  the  country  35  miles  to  the  city  of  Ogdensburg,  where 
die  power  is  delivered  to  the  Ogdensburg  Street  Railway  Com* 
pmqr,  which  uses  it  to  opernie  the  street  railway  and  lighting 
•ystCBH  of  that  city.  A-manber  of  engineers  wen  pnaent  to  wit- 
nei a  the  testa,  which  alwwed  Oie  Ihe  le  be  compleiely  wceeisful. 
Hie  current  ia  sent  oner  altnitnura  dreuits.  W.  C  JobtMon,  of 
Niagara  Falls,  is  the  consulting  engineer  end  W.  T.  CofSWcO 
and  E.  J.  Page,  of  Syracuse,  are  the  president  and  vioe-preiideni. 
respeclively,  of  the  Morthem  Power  Omipaqy." 

TUNNEL  Kl-yrnniFXPATlONS  IN  XF.:j-  YORK.- Ihe 
Rapid  Transit  Collltnl^slon,  in  a  fonnal  communicaiioii  ii>  the 
Board  of  Estimate  and  .Apportionment,  has  recommended  i  luur- 
track  electric  subway  branching  fron  the  Fourthi  .Aveniie-Haiu- 
ilion  line  at  Thirty-sixth  Stref  ,  ili-.  .kJyn.  and  running  as  ,1 
subway  to  Eighty-sixth  Street  and  Bay  Thirty-fifth  Strtcl,  in 
L'nionvillc.  and  then  as  ,in  elevated  sy.stnn  .icross  the  low  lymg 
ground  at  the  edge  of  Gravesend  into  StillweU  Avenue,  in  the 
heart  of  the  amusement  district  in  the  West  End.  The  subway 
will  cost  about  fBfiOOfieo.  In  tBtet  the  new  tection  will  be  an 
extenaioa  of  the  Fourth  Avenoe  and  Fort  Hamilton  subway, 
the  plans  for  which  were  approved  by  the  Rapid  Transit  Com- 
mission on  July  M  last  ^nd  by  the  Mayor  on  July  aS.  Tbt)  last 
.section  IS  so  planned  that  c  iiii' c-.ions  can  he  made  with  the  sub- 
way now  under  construction,  jiiu  Aith  the  Prospect  Park  exten- 
sion heretofore  authorized,  and  also  with  ihe  BKioklyn  and  Man* 
liallan  loop  lines  approved  by  (he  coinmission  on  July  14 


OiVNUHSHiF  /N  .V/i.  J  /  77.£  — A  special  iclcgrsm  from 
Seattle,  Wash.,  of  March  7  announces  a  very  ii.Trrow  victory 
there  for  city  ownership.  Mr.  William  Hickman  Moore,  niuni* 
cipal  ownership  candidate  for  tniiyor,  was  elected  on  a  platform 
pledged  to  mtmictpal  ownership  of  public  utiiitiei,  by  a  nujoriiy 
of  [5.  The  vole  was:  Moore,  8,490:  Riplingcr,  fl^s-  Seattle 
is  nominally  Republican  by  i,sf^  and  ha*  always,  liace  its  foun- 
dation, had  a  Republican  mayor.  Idaiwe  pniposcs  to  build  in 
outlying  sections  of  the  city  a  street  car  system  to  compete  w  ith 
the  present  system  operated  by  Stone  &  Webster,  of  Boston.  The 
rliriri'T  arn.iiiJiiiMit  iibmitled  to  Ihe  vnter*  providing  tbnt  no 
iitttichisc  fuc  stuil  car  purpO-*es  shall  be  gruiiK-d  in  the  future 
lhat  do«>  not  contain  a  clause  pr.  .Mi  nt:  thai  the  city  have  imnt 
use  of  the  ir.tcks  on  payment  of  hail  the  co.st  of  constritctioii  ;ind 
maintenance,  and  also  ci.nt.iiniiig  a  provision  for  acquisition  of  the 
line  in  entirety  by  the  city  at  any  bmc  it  sees  At,  was  carried  by 
a  large  majority.  The  coat  is  to  be  fixed  by  arb'trationi 

SOURCES  OF  RUBBER^Jbt  high  price  of  robber  makes 
new  sources  more  wefoonie  than  ever  by  eNctrieal  manufacnircrs. 
United  Stales  ConsuT-General  Gnenther,  of  Fnidtfort.  quotes 
the  report  of  the  welMcnown  AfcicKi  explorer,  Harry  Johnston, 
to  the  effect  that  the  Republic  of  Liberia,  in  West  .^f^ica.  |io*- 
sesse?  an  almost  unlimited  supply  of  rubber  trees.  1  his  m  w«. 
be  writes,  is  all  ihc  more  remarkable,  as  heretofore  Liberia  i  x- 
ported  hardly  any  caoutchouc,  Johnston  stated  in  a  lecture  he- 
fore  a  company  which  lias  received  a  concession  for  the  produc- 
!ion  of  rubber  in  Lihoria,  that  an  cMraordlit.-iry  amount  of  thai 
article  is  to  he  found  there,  that  it  only  awaits  adlei'tion.  and  ih.it 
he  did  iml  hesitate  li>  say  that  within  si.v  ycirs  J.500XIOO  of  ciil- 
iivaied  rubber  trees,  furnishing  an  excellent  quality  of  rubber, 
will  1h>  yieldirg  sapi  Another  report  states  that  at  least  anooo 
English  square  miles  are  covered  with  dense  rabber  tree  forests. 
It  is  also  stated  ibat  various  creepers  are  found  there  oonuinmg 
rubber  which  herptofbre  have  been  unknown.  Should  these  re . 
ports  be  based  on  facts  the  rubber  indnitrf  srill  be  grc*tly 
benefited. 
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The    Houston,   Tex.,  Lighting  and  Power 
Company. 

HOUSTON,  the  second  largest  city  in  Texas,  .i  prosperous, 
gu-ahcad  community  with  about  6o,ooo  popuUiion,  svns 
uiir  of  the  fiTM  cities  in  the  South  to  have  a  central 
station,  and  although  the  lighting  business  in  Houston  has 
passed  through  more  than  the  ordinary  run  of  financial  and 
physical  vicissitudes,  the  plant  by  recent  additions  and  improve- 
ments has  been  put  into  first-cla*s  shape  and  the  property  give* 
promise  of  a  thorouglily  successful  and  prosperous  future.  .\II 
of  the  public  electric  lighting  and  power  facilities  of  the  city 
ate  now  operated  by  a  company  whose  corporate  title  is  "Hnu.«- 
ton  Lighting  &  Power  Company — 1905." 

The  present  company  is  doing  bu«incss  under  privileges  and 


ton  Lightirg  &  Power  Company,  in  wliicli  the  General  Klec- 
trie  Company,  of  Schenectady.  w;c  largely  interested.  La>t 
>ear  Isidore  Newman  &  Son,  of  Xcw  Orleans  and  N'ew  York, 
became  financially  interested  in  the  ci  tcrprise  and  the  present 
company  was  organized  to  take  over  the  property.  The  plant 
and  lines  are  being  overliatiU-d  aiid  rearranged  under  the  direc- 
tion of  I-ord,  Bacon  4  Davis,  of  Xew  Vork.  consulting  and  con- 
structing engineers. 

The  plant  erected  in  Kjoo  ciir.laine<l  twii  joo-kw  geneniiing 
units  and  three  350-hp  boilers.  In  the  summer  of  1901  there 
were  added  a  boo-kw  unit  and  an  additional  350-hp  boiler.  In 
the  summer  of  nioi  another  teo-kw  generating  unit  and  an  addi- 
tional .)50-hp  boiler  were  installed,  and  in  1905  the  station  was 
increased  to  its  present  capacity  by  installing  a  1,500-kn-  Curti> 
vertical  iurl>o-generating  unit  and  three  500-hp  boiler^. 

Unrnig  ihis  period  there  has  been  going  on  an  entire  recon- 
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franchises  originally  granted  by  city  ordinance  in  Kcbriury. 
18W.  to  the  Kort  Waync-Jcnney  Electric  Light  Company,  of 
Furl  Wayne.  Ind.  These  franchises  together  with  the  plant 
were  later  assigned  by  the  Jenney  Company  to  the  Cit  zens" 
Electric  Light  &•  Power  C'lmpany.  In  January.  i8g8.  this  lat- 
ter compai  y  went  into  the  hands  of  a  receiver.  In  March.  1898. 
the  original  plant  was  partially  destroyed  by  boiler  explosion 
and  the  day  following  wi>  totally  destroyed  by  fire.  For  two 
years  the  company  filled  its  lightng  aid  power  contracts  by 
buying  power  wherever  available  from  private  isolated  power 
plants  in  difTcrent  parts  of  the  city. 

During  this  period  subscqucrt  to  the  lire  the  company  built 
a  new  plant  which  was  placed  in  operation  in  the  spring  of 
igoo.  In  December,  l^l,  the  property  was  sold  at  receiver's 
tale  and  was  purchased  by  a  new  company  known  as  the  Hous- 


struction  of  poles  and  lines;  maintt  have  been  extended  and  new- 
lines  built.  The  company  now  has  about  600  miles  of  distribution 
lines,  all  overhead,  carried  on  some  5.000  poles  ranging  fropi  .15 
ft,  to  50  ft.  in  height.  The  present  connected  lo-.d  includes  an 
imgregale  of  over  l.fioo  hp  in  small  motors  varying  from  '4  to 
100  hp  each;  about  5OJOOO  iG-cp  equivalerts  in  incandescent 
lights:  1.600  street  and  commercial  arc  hmp'.  and  too  city  arc 
lijhts. 

The  city  is  primarily  a  railroad  town  and  a  considerable 
portion  of  the  motor  and  lighting  load  comes  from  the  rail- 
roads enterii  g  the  city,  most  of  which  have  extensive  shops  at 
this  point  and  all  of  which  are  required  to  light  the  locations 
where  they  cross  city  streets.  The  railroads  pay  $100  per  lamp 
per  year  for  lights  at  these  locations.  The  other  motor  load 
comes  from  machine  shops,  grain  elevators,  public  and  private 
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buildinR.'i  and  {aclorics  of  various  kiniJ».  Many  of  the  indus- 
trial and  maiinfacinriiig  plants  in  the  city,  including  an  entire 
newspaper  (■>tahli>h:nenl,  arc  oiH-raled  e.>tcluMvely  by  electric 
|Kiucr  supplied  from   the  lighting  station. 

Aside  from  the  physical  property  of  the  Houston  Company, 
not  the  least  noteworthy  phase  of  the  enterprise  is  the  re- 
niirkalilc  growth  in  the  company's  nctivitics.  despite  the  many 
vicissilmles  and  setbacks.  Onriiig  the  pa->l  four  or  five  years 
the  connected  load  has  been  largely  increased,  and  this  has 
come  about  not  so  much  by  strenuous  aclixity  on  the  part  of 
an  elaborate  contract  department,  as  ihruugh  the  advertisirg 
secured  by  means  of  an  excellent  ser\icc  at  fair  rates.  It 
lia<i  been  the  business  policy  of  the  management  to  keep  the 
rapacity  of  the  plant  in  advance  of  the  needs  of  the  city,  and  not 
so  much  to  make  the  iMilronage  justify  the  plant  as  (o  make  the 
plant  justify  the  patronage.  I'p  to  the  present  time  compara- 
tiiely  linle  systematic  .soliciting  h-is  been  done,  and  but  little 
advertising  other  than  an  effort  to  have  it  known  generally 
among  the  citizens  of  the  city  that  the  company's  service  was 
good  and  its  rates  reasonable.  As  a  result  of  the  recent  cnlargt' 
nient  of  the  ptmer  facilities,  howeser,  the  tomp;iny  is  now  or 
ganizing  a  contract  departnuni  for  the  ptirpose  of  more  care- 
fidly  and  systematically  handhng  the  new  business  with  ref- 
erence to  the  rapidly  growing  city. 

The  company  has  a  contract  with  the  City  of  Houston,  dated 
March  j.  igoj.  for  furnishing  street  lights  for  a  period  of  six 
years  therefrom.  Under  this  contract  the  compjuiy  is  required 
to  furnish  4J5-watt,  enclosed  arc  lamps,  nmning  4.000  hours 
per  year,  for  the  simi  of  $85  per  lamp  per  year  for  a  period  of 
(oar  years  for  all  lamps  up  to  the  number  of  450.    If.  during 


nc.  3.— VI£W  OF  roWU  tlOt'sE  FKOM  HEA:<. 

thi»  lime,  the  city  shall  order  enough  lamps  installed  to  exceed 
4SO,  (hen  the  price  per  lamp  for  all  in  excess  of  450  shall  be  at 
the  rate  of  JJio  |)er  year  |>er  lamp.  .At  the  eml  "f  four  years 
all  lamps  furnished  to  the  city  are  to  be  charged  for  at  the  rate 
ol  $Ro  per  lamp  per  year,  less  j'/i  per  cent  if  paid  In-fore  the 
I5lh  day  of  the  month,  llic  contract  provides  that  if  at  the 
end  of  four  years  the  city  has  built  and  is  operating  its  own 
electrisjight  plant,  or  at  any  time  thereafter,  the  contract  can  br 
canceled  by  the  city  giving  60  days  written  notice.  The  rate  for 
lighting  in  the  buildings  owned  <>r  rented  by  the  city  is  to  he 
chargerl  f'lr  at  the  rale  of  j  rents  per  kw-hour.    The  cost  of 


ehanging  the  location  of  street  light!)  is  to  be  paid  for  by  the 
city. 

CF-NERATIKG  .ST.VTION 

Tile  generating  station  is  located  on  the  Buffalo  Rayou, 
the  latter  a  Southern  tenn  derived  from  the  French  for  a  slug- 
gish inlet  from  a  lake  or  bay.  and  is  applied  more  particularly 
to  the  many  narrow  arms,  often  resembling  rivers,  thai  extend 
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from  the  Gulf  of  Mexico  lack  Into  the  land,  often  for  a  hundred 
miles  or  more.  At  the  particuUir  point  on  the  Buflfalo  Rayou  where 
the  Houston  plant  is  located,  the  bayou  takes  the  form  of  a 
deep  ravine,  and  the  flour  of  the  engine  room  is  about  50  ft. 
above  normal  water  level.  This  situation  admitted  of  an  interest- 
ing treatment  of  the  condensing  layout  which  will  be  described 
later.  M  Houston,  which  is  about  SO  miles  from  the  Gulf,  the 
water  in  the  bayou  is  normally  fresh,  although  it  becomes  brack- 
ish a  little  further  down  toward  the  sea. 

The  present  power  house  is  a  two-.story  brick  building  172  ft. 
X  42  ft.  with  boiler  room  extension  155  ft.  x  44  ft.  The  engine 
room  is  (wo  stories  high  with  tower  three  stories  and  attic.  The 
boiler  room  is  one-story  high  with  open  loft.  The  engine  rwm 
floor  and  roof  are  structural  steel  frame  work,  the  roof  being 
covered  with  porous  (ile  and  composit  on.  The  roof  of  the  boiler 
room  is  corrugated  iron.  All  walls  except  partitiott  wall  between 
engine  and  boiler  room  are  17  ins.  thick.  'The  partition  wall  i* 
ij  ins.  thick.  The  entire  front  of  the  building  is  faced  with 
bnflT  brick  with  stone  window-sills  nrd  belt  courses  and  terra 
cotia  conluif 

There  are  two  joo  kw  General  Electric  alterrtators  each  direct- 
connected  to  a  .Mclntosh-Seymour  luirizontal  crfiss-compound 
condensing  engine  with  cylinders  14x28x32  ins.,  each  rated  at 
500  hp;  and  two  600-kw  (iencral  Klectric  alternators  each  direct- 
connected  to  a  Rice  &  Sargent  horizontal  cross-compound  con- 
Jensing  engine  having  cylindtrs  18x36x42  ins.,  and  rated  at  i.ooo 
hp  each.  These  four  units  arc  located  in  the  older  portion  of  the 
station,  and  up  to  a  year  ago  were  sufficient  to  carry  the  load 
satisfactorily.  As  previously  stated,  however,  during  l<x>S  the 
•ngine  and  boiler  rooms  were  extende<l  and  the  generating 
apparatus  was  increased  by  the  addition  of  a  1.500-kw  Curtis 
vertical  turbo-alternator;  a  1.500-kw.  goo  r.p.m.,  2joo-volt5,  377 
amps.,  8-pole  unit,  and  is  said  to  Ik  the  first  Curtis  turbine  turned 
tint  at  the  Lynn  plant  of  the  General  Electric  Company.  The 
addition  of  this  unit  at  the  Houston  power  station  required  a 
complete  new  installation  of  amdensers,  condenser  pit  and  aux- 
iliary apparatus,  the  work  involving  a  number  of  unusual  and 
noteworthy  features.  The  turbine  iii>tallation  includes  a  coun- 
ter-weight accumulator  for  feeding  water  supply  to  the  step 
bearings  of  the  turbine;  two  7iyix2.>t6-in.  duplex  plunger  p-ittcrn 
Worthington  pumps  for  pumping  the  water  used  in  the  step 
l>earings;  and  one  oil  pump  set  consisting  of  two  2x1^x2^ 
in.  duplex  pumps  and  tanks  for  furnishing  lubricating  oil  tu 
the  turbine. 
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All  of  the  gerrrnlini;  miiu  at  this  plant  gcnfralc  three-phase, 
6o-<r>cle  currci  t-i  at  .»,.tco  volt*.  The  current  is  sent  at  this  volt- 
age Throughout  the  city  and  delivered  In  custn:ners  through  local 
tran.'formcrs  placed  at  ctinvenieni  locations.    From  these  mains 


FIG.  4.— VIEW  OP  CURTIS  TURBINE, 


Fl<;.  6.— END  VIEW  OP  C-ONDENSER. 

'»  carried  the  ?lternating-c:!rrent  commercial  lighiirg  load  and 
»l*o  a  corsiderable  number  o{  induction  motors  of  various  size* 
tor  various  p"rposes. 


For  supplying  direct  current  for  commercial  incandescent  light- 
ing and  the  direct-current  muiur  load,  there  arc  located  at  the 
main  power  plai  t  two  loo-kw-  and  two  300-kw  (icncral  F.lec- 
tric  rotary  converter  sets  with  iheir  transformers.    The  con- 


Fia  5.— TtniBINE  AND  E.NCINE-MIIVFJJ  ALTEItNATOR.S. 


FIG.  /.— .\EW  lONOENS-JI  I'ir. 

viTtcrs  nnkti  1;  up  the  firsl-menlioncil  group  are  6-piilc.  ifxvkw. 
i^joo-r.p.m.,  i}».i-amp.  machires.  They  receive  the  initial  current 
thrnugh  one  trarsfnrmer  sel  consisting  of  three  air  Mast  trans- 
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formen  rated  at  75  kw,  which  receive  curnmt  at  tlic  primaries 
at  2.300  vo]t%  and  deliwr  it  at  ttM  tecondarict  »i  S7?  v<il(».  The 

convcrtcri  ticlivcr  550-voU  direct-ciirrfiu.  Ffir  drIiK'ring  the 
air  bUn  10  the  imii^iormer*  lber«  a  ButTitlu  Horgc  Coiuiau.v 
9-iii.  >itcrl  biuwrr  diivct  connected  to  a  General  Electric  j'hp 

induction  nn'tor 

rii  r  tnvertcTs  conipri^iitg  the  vccond  group  arc  8-polc.  joo-kw. 
<>jo-r  ii.tti,  in.u'htiic*  Thev  ri-ct-ivc  current  through  two  traiis- 
lorimrs  rjilcd  ;U  i,\o  kw,  which  dcHv<-r  at  the  sccoiidarifj  430- 
410-vnli  alt«rii.tiii)K-curreni.  These  traiwfonners  arc  also  01 
tht  aii-liLi't  t>po,  air  being  supplied  by  two  35-iii.  bhmcr  >fis 
driven  by  inductkm  motors.  The  blower  ootAta  for  the  trans- 
iormers  are  snspended  from  the  ceilini  in  the  sub^asement  be- 
neath the  tranafonncrs  and  deliver  the  air  up  throngh  the  floor 
in  sheet  tnetal  air  ducts. 

For  supplying  the  ftty  arc  cireuUs  there  are  six  loo-lijjhf  "tub" 
traiiifoniUTS  located  in  a  ".eparaic  fireproof  vault  at  kiic  side  of 
the  engine  room 

The  auxiliary  clectruul  nppniattu  at  liic  stati  >:i  iiicliidv!i 
three  motor-driven  exciter  sets,  each  consiMh  g  of  a  25  kw  gen- 


are  lilted  with  hitemiki  stiperiieaters  ard  driver  steam  at  aoo  Ibi. 
pressure.  The  other  boiler  units  supply  tf<e  recipsocating  cngities 
and  deliver  steam  at  140  lbs. 

Water  from  a  IJOt>-ft.  rntr.ral  (low  artesian  well  i«  ii«ed 
for  boiler  feeding.    The  n  '  l  ^^  |i  i   •    i"  r:-,'.;  -n  ilu-  .  '  ■. 

one  iOx6MO-iii.  horizontal  4ii|<li.\  jat-'siirn-  ii.airtii  leird  pump 
in;idc  by  W'nrti:  iivrr' i-  iliree  10x7x10-111.  duplex  feed  pumps  made 
by  Gei->r<{e  F.  Klake  .\!anuiarturii:g  Ci"»mi)riin,  and  one  5Ji.x3x6-in. 
dnplex  fe*'d  pump  made  by  Gear::  |  :,!akc  Manufacturing 
Company.  There  is  a  Webster  vficuuni  feed  water  purifier  and 
tiller  and  a  tpochhp  vertical  open  healer  made  by  Stillwell-Bicrce 
&  Compaiqr. 

COKDSNSU  AnaANGBUCNT. 

As  the  base  of  the  turbine  h  approxitnalely  jo  fb  abov«  tiK 
average  water  levd  in  the  BulEilo  BayoH,  ffom  which  eondens* 

ing  water  is  taken,  it  wa>  thought  best  to  plaee  the  oondeiiser 

at  the  bottom  of  a  deep  pit  rather  than  iittempt  to  lift  the  cir- 
cniating  water  so  high.  Accordingly  all  the  apparatus  pcrtairing 
directly  to  the  condensing  system  is  located  at  the  bottom  of  a 
pit,  which  is  approximately  to  ft.  square  and  43  ft.  deep  mea*- 
nred  from  (he  b^ise  of  (be  turbine,  The  pit  was  constructed  of 
Steel  I-beamt  and  concrete  reinforced  «vilh  expanded  metat  in 
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ciaior  coupled  direct  to  a  37-hp.  jjs-voU  iuduciion  motor.  These 
exciter  sets  are  used  for  starting  the  generaiing  units  when  cur- 
rent is  available.  Far  starting  after  a  complete  shut  down, 
there  is  an  anxiliarr  cxeilcr  set  consisting  of  a  jo-kw  generator 
driven  by  an  llxS-in.  vertical  marine  type  engine. 

The  uritehlwvard  i«  ,-(rrars<'d  <n\  :i  >tccl  fra-iu.  platlMfni  rit  one 
end  of  till'  liiiililiin;.  it  !■  .-ii;!-!-:^  iS  .-ilu  ruainiK  c\irr<-i  t  paiicK 
»nd  if  d;fi.-S  tiiriii  i  ui  blue  ll;<liiiu  iiiarble  <jti  w.ucli  atv 

ni>>uni-<!  a  full  c«|-jipmem  of  standard  initnimeins  Aod  a:i- 
pliancc» 

The  ei:t;ni--  v  m  >■  -].i,ir;ied  bv  ;i  I5-I'iii  hand  pi>swr  •■M-riiL-ail 
traveling  crane  having  ,i;-lt.  (>-itL  span  and  a  lift  oi  17  it.  ihc 
crane  ua>  funMihed  by  the  Wclltnan-Scarer  Engineering  Com- 
pany of  Cle«-eland, 

The  boiler  roooi  eqttipment  consists  of  ihrvv  .iiio*hp  Criiall 
1)(rtl(>rs.  two  j9»-hp  and  three  soo^hp  tiabcock  ft  Wilciix  boilers. 
Alt  <if  these  ane  fitted  to  bnrn  oil  as  fuel.  The  three  bailer 
ttntt'i  hi-t  mentioned  were  in«tnllrd  to  <servc  the  turbo  set.  They 


the  sides.  The  turbine  cuiideiiscr,  which  is  of  the  VVorthinglon 
surfa«e  live  rated  at  about  &noo  sq.  ft  capachy.  is  supported 
near  the  botiam  of  the  pit,  and  the  exhaust  from  the  turbine 
reaches  the  condenser  throogh  a  48-in.  cast  iron  pipe.  Immedi- 
ately beluw  ;lic  c'lnileit^er  and  formirg  pan  thereof  is  a  hot  well 
comprisirg  a  "-iiuarc  ra*t  imn  bnx  wliirh  receives  the  conduiv-cd 
wa'er.  1  lii'-  lioi  wi-ll  iti  uddilnni  ti>  M:;>|ilyirB  a  portion  '.if 
I)  I  I '  i  1  w.ittT  ivipiired  l)y  tin  tmilcf.s  strvcT.  a!»L'  as  a  reservoir 
ft  TM  v.v.n-u  li  iir.-iiui       u.iicr  ii$ed  i»  llic  Step  bcafirg  under 

TiH'  rc\ij!\:t'K  ;i;irt  nf  the  iiiiiitiif. 

■|  lie  c  rciil:itii::.<  natcr  fi>r  ilie  ondcii^i-r  is  tal<en  ir'>ni  the 
bayiiu  thr"',i,'h  a  i(>-iu  --uctinii  pipe,  pa>^t's  thri>uRh  an  ait  cooler 
located   ''r.    tile   end   oi    the   ci  >U(leli4ei .    Illli.    tlie   bottom  of  the 

rondel  9icr,  through  the  ccndrn«cr  and  bacic  to  the  bayou  through 
a  24  in.  di^chsr^c  pipe.  The  intake  and  discharge  maim  are 
carried  o»  cradles  inside  a  bride  tunnel  about  too  ft.  long,  ex- 
tending from  the  power  station  building  io  the  bank  of  the 
liayon.   The  water  i<  circulated  by  a  tfi-iii.  vertical  centrifngial 
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ciTcuIating  Worth i  11  gtoii  pump  driven  by  a  SO-hj).  jjo-volt,  three- 
pi»se  induction  motor.  In  order  to  keep  the  motor  dry,  it  is 
kxatcd  at  the  levd  of  die  top  of  fbe  oondciwcr  pit  «nd  drim 
tbe  pump  through  a  vertical  shaft  This  shaft,  u  ibowD  in  tiie 
accompanving  ilrawmRS,  is  supported  at  intervals  by  side  bearing^ 
atuched  to  tlie  framework  of  the  pit 

The  vapor  is  drawn  from  the  top  ot  tlir^  r  judenser  by  a  steam 
(Invcn  Sxl6xi9-in.  single  hOfizonta!  i  i  iHw:  dry  vncnum  pump 
of  the  center  cnidc  patten  nide  by  Worthit^fton.  The  course 
of  the  vapor  is  from  condenser,  through  an  air  cooler  at  ead 
oi  condenser,  through  pump  to  atnicsphcre. 

For  lifting  the  water  irom  the  hot  well  there  is  a  3-iii.  two- 
•i3ge  centrifugal  hot-well  pump  located  at  the  IwttMl)  of  fiie 
pit  and  driven  through  a  vertical  shaft 
Igr  a  7)4-lq>  tndnetion  motor  located  at 
the  lap  of  the  pit.  This  pump  lifts  the 
arater  from  the  well  and  delivers  it  to 
(It?  feed-w.itcr  hr.T.rr,  but  rit  a  pf':i;;  i"':ir 
tine  top  of  the  condenser  a  portion  of  this 
water  is  diverted  to  the  step-bearing 
puBipt.  by  which  it  is  forced  to  the  tut' 
bine  bearing. 

In  order  to  prevent  the  p.  lisihilify  of 
seepage  water  accumulating  in  the  con- 
dtmer  pit,  ■  al4-in.  vertteal  volute 
^VorlhlngtCIl  pump  is  providrH  ,-.t  the 
tottom  ot  the  pit.  lliis  pufnii  1,  driven 
through  a  vertical  shaft  by  a  5-hp  indtic- 
tk>n  motor  located  at  tbe  top  of  the  pit. 

The  station  log  at  this  plant  shows  the 
tcL-owint  .iver.iye-  \',;.  tnun,  37.6  in.; 
Unipcratuit  of  hoi  well,  84*  F. :  temper- 

ritnre  of  condenser  injection  water,  76°  F. :  temperature  of  dis- 
chaigc  water  70*  F.;  temperature  of  feed  water,  138*  F. 
The  condensing  apparatus  for  the  red(Miocating  engine  units 

is  Ii.icated  in  a  separate  compartment.  34  ft.  deep,  under  the  old 
p'  Hton  of  the  plant.    I'hc  apparatus  comprises  two  9xaoxi2-in. 


mains  laid  in  a  tunnel  in  about  the  same  way  as  described  for 
the  turbine  condensers. 

tOEL  otL. 

The  station  is  now  bomtng  exclusively  a  good  grade  of  Texas 
oil  as  fuel  under  the  boilers.  The  oil  is  received  in  oil  tank  eais 
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jet  (ondtnstrs  with  vfriicnl  •.w'li.  vrmiiiiM  r-piimp ;  one  t3X28x 
i^iti  jet  condenser  with  si!jul.ir  pump,  and  one  i6x4ox2i-in. 

condenser  also  served  by  the  same  type  of  air  pump.  These 
comicoscrs  and  pumps  were  furnished  by  the  George  F.  Blake 
Uuisiiciwing  Compai^r.  Circulating  water  lor  this  group  of 
««4nitri  is  taken  from,  and  dtacherged  into^  the  faeyoii  through 
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from  which  it  is  unloaded  by  gravity  into  storage  tankv  .  • 
which  there  are  three,  each  with  i,aoo-gaL  capacitor.  These 
tanks  are  housed  in  a  brick  vauh  outside  the  station.  From 

the  tanks  the  oil  is  forced  directly  to  the  burners  at  40  lbs.  pres- 
sure. For  this  purpose  there  are  two  complete  oil-pumping 
system-,  cru-  ronsisting  of  i^'^  :,x2\-.(-in. 
Snow  duplex  pumps  and  receiving  tank, 
and  the  other  consisting  of  two  4x2% 
4  in.  Snow  duplex  pumps  and  receiv- 
ing tank.  BoA  of  these  oil  pumping 
outfits  were  fumishrtl  by  the  National 
Supply  Company,  of  Chicago. 

The  oil  burners  under  the  boilers  eon> 
sist  of  double  noz^-les  in  which  the  oil 
as  it  comes  through,  drop  by  drop,  is 
caught  up  by  a  jet  nf  live  steam  which 
serves  to  thoroughly  atomize  the  par- 
tides  of  oil  and  force  them  to  the  burn- 
ers in  a  fine  spray  The  tl.n m  .•|,..ns 
from  the  end  of  the  nozdes  in  a  tine 
while  flame.  In  this  particular  station 
provision  is  made  for  supplying  the 
burncr.s  with  superheated  steam  taken 
from  a  separate  superheater. 

The  station  is  now  using  about  130 
barrels  of  oil  per  day,  there  being  42 
gal  of  oil  to  a  barrel,    The  total  daily 
electrical  output  o(  the  station  averages 
about  45,000  kw-hours  measured  .it  the 
switchboard  so  that  the  plant  is  getting 
from  2  to  2%  kw-honrs  per  gallon  of 
oil.    This  is  considered  an  exceptionally 
good  showing.  As  a  basis  of  compar- 
ison, it  is  usual  to  figure  about  3.6 
bamls  of  Texas  oil  as  the  cquivnltr.t  In  ilicrmal  units  con- 
tained to  one  ton  of  Indian  Territory  ruii-ui-mine  coal.  This 
is  not  a  particularly  good  grade  of  coal.    A  more  convenient 
comparison  might  be  to  say  that  4  barrels  of  oil  wilt  equal  a 
ton  of  ordinary  Pittsburg  coal. 
The  local  affairs  of  the  Houston  Lighting  ft  Power  Company 
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art  directly  in  charge  of  Mr.  William  H.  Chapman,  who 
has  been  general  nunager  of  the  property  for  a  number  of  yars, 
and  to  whose  energetic  manairement  is  dne  in  large  measure 

thr  [■■rc-.fiit  ^.'itisfaclory  and  ifFu-ii'iiT  i-r.-nliii. m  .if  rh,-  i  i  ■tii|i;.iiy 
Mr.  W.  \V.  Reed  is  siiprrmtaulf us  i»t  tliu  |<l..tii.    1  Uc  c-xeciiUic 
officer";  arc  Mr.  A.  II,  I'orii.  of  New  York,  pri'sidtni ;  Mr.  W. 
H.  Giapman,  vice-president  and  general  manager,  and  Mr. 
Robert  Duerer,  Mcretaiy  and  trcaaurer. 


The  Heating  Effect  of  the  Electric  Spark. 

Hy  Hrsav  A.  Pikkixs. 

FLLOWI.NG  a  suggestion  of  ilic  HLEcTkii  au  Woklii  ani>  F.n- 
ciNEEa  made  last  summer,  the  foliowing  series  oi  dtterinin.-i- 
tkMm  on  the  heath^ir  pfiiMlnced  hy  the  electric  spark  tia«. 
been  condttcted.  In  view  of  the  fact  tlial  the  spark  method  of 
ifrnition  is  much  the  most  common  in  all  forms  of  rhs  engines, 
it  seemed  desirable  to  find  the  exact  quantity  of  lieat  developed 
under  diflTcrcnl  conditioivs,  as  well  as  the  efficiency  of  an  average 
sparking  apparatus  as  a  whole,  con-iidcring  the  heat  developed 
by  the  spark  as  the  output  and  the  total  power  eonaumed  by  the 
coil  as  the  input.  Three  ."eHes  of  tests  were  made:  One  set 
in  which  the  sp:iri,  Iriicth  'Aas  varied.  .Ti  tfu  r  in  which  the  pri- 
mary cnrreiii  xva>  varied  with  cou^taiu  >park  length,  and  a  third 
in  which  the  frequency  of  interruption  was  comidered  the  variaU* 
quantity. 

The  method  empfoycd  was  one  that  ta  readily  adaptable  to  all 
lamilar  mcaniremcnts,  and  should  be  capable  of  a  hi|^  degree 
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of  pn-ci'ion.  in  fact,  much  higher  than  was  necessary  consid< 

ermR  the  somewhat  irregular  character  of  an  ordinary  mechanical 

inttrruiiiii-i: 

The  current  from  a  hatttry  oi  jo  stoi.<g(  n  1-  '^vwl  through 
an  ordinary  volume  voltameter,  and  the  prim  iri  f  a  Spliidorf 
automobUe  induction  coil.  The  sparking  took  place  inside  a 
glass  tube  about  half  an  indi  inside  diameter  and  two  inches  and 
a  quarter  long;  ihe  end-  were  stopped  with  drk-  through  which 
patted  the  lermittaK  of  the  secondary,  ending  in  platinum 
points.  The  distance  livtween  these  iM>ints  cou!<l  be  varied  hy  a 
mkrometer  whose  head  was  outside  the  tube;  it  was  thus  not 
*  neccfi^ary  to  open  the  tube  after  the  tc!it  had  begun.  Surrounding 
\hr  .[nrV;  gap  was  a  small,  thin  coil  of  Xo,  33  copper  wire  whose 
rci'.Uiikc  was  about  J.I  ohms.  It  lay  close  to  the  glass,  thus 
leaving  nearly  a  quarter  of  an  inch  between  itself  and  the  plat- 
inum terminals.  The  coil  was  nearly  three-quarters  of  an  inch 
long:  it  might  thna  be  supposed  to  absorb  a  large  percentage  of 
heat  from  «  spark  that  did  not  exceed  a  length  of  one-qnarter  of 
an  inch.  This  test  coil  formed  one  of  the.arms  of  a  Wlwataitone 
bridge,  the  galvanonulcr  being  of  the  lyArsonval  type  With 
a  large  period  and  damping  factor. 

In  order  to  interpret  the  deflections  of  the  galvanometer  in 
teims  of  joules  given  off  by  the  spark  as  heat,  and  absorbed  by 
the  surrounding  coil,  it  was  necessary  to  calibrate  the  whole 
arrangement  This  was  done  by  sub<titit?inK:  for  the  spark-gap 
a  minute  spiral  of  bare  German  itilver  wire  that  could  be  heated 
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hy  a  current  from  some  dry  cells.    The  number  of  joules  given 
out  by  this  coil  were  determined  by  taking  the  time  the  circuit 
was  closed  and  measuring  the  volts  across  the  coil  with  a  Stand- 
ard voltmetiT  nrii-t  thf  (-r.rmil  w  itii  .1  Kr  U  iti  balance.    The  ik 
ilections  of  the  gaivanometer  were  liitn  ploiied  as  a  functi'  ii 
the  watts  given  off  in  the  form  of  heat,  as  in  Fig.  I.   The  ttivc 
of  heating  in  this  as  in  all  succeeding  determinations  was  ta- 
variably  ten  seconds.  By  this  method  of  calibration  it  was  not 
necessary  to  make  any  assumptions  as  to  the  proportion  of  heat 
absorbed  by  the  coil,  or  the  influence  of  time  on  the  tratisffr 
of  heat  by  conduction  or  convection,  for  the  conditions  were  fx 
actly  identical  in  the  case  of  calibration  and  actual  te^t,  cxccp: 
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that  the  small  heated  spiral  was  replaced  by  a  spark  occupuns; 

pr.nr-ir,il!>  llic  ^.'iitK  pn.sition. 

In  Mi.ikiiij;  .1  rli-'.!Tiiunati<m  of  the  heat  developed  by  the  sparic 
iht;  :iR't1i:>d  follows:    The  bridge  was  balaneqi,  and 

allowed  to  stand  for  a  while  until  the  heating  of  the  leit  coil 
due  to  the  current  flowing  in  it  was  balanced  by  the  rate  of  ndii- 

tioii  The  bridge  was  then  rebalanced  and  no  observation  wa' 
made  when  the  cross  hair  of  the  telescope  was  as  much  as  two  j 
small  scale  divisions  from  the  nt  <  <>(  the  scale  and  was  prw* 
tically  in  equilibriani.  Next  the  length  of  the  hydrogen  eolnian 
in  the  voltameter  was  taken,  and  Ifaially  the  circuit  dosed  uhI 
kept  closed  fnr  tc:i  s(\  oik!-;  :\  -top  watch.  For  perhap-  s 
second  and  .1  Iiilf  ifti  r  cli.  iiip  the  circuit,  the  galvarwmcicr 
remained  stationar;. .  th'.'ii  it  licpan  to  swing,  and  continued  for 
nearly  the  same  titiic  after  the  circuit  had  been  opened  agiin^ 
This  lag  was  probably  due  to  the  time  tequired  far  the  radisitd  ; 
heat  to  be  conducted  through  the  insulation  of  the  test  coil.  Tli; 
maximum  deflection  was  then  read,  also  the  length  of  the  hy- 
drogen column,  and  the  voltage  of  the  main  storage  battery  H-jt 
ing  the  observation.  The  deflection  could  be  readily  reduced  w 
ioules  or  watts  by  the  calibration  curve,  and  the  cflFcctive  pnrufy 
«irrent  calculated  from  the  amount  of  hydrogen  liberated. 

In  order  to  calculate  the  power  input  I  made  use  of  a  wt  of 
observation*  wAV  ,\  •,  ui.iblc  n\imber  of  i!r\  1  oils  coniifi'"' 
directly  to  th?  I'riMury  vwihout  interposing  tlie  voitametcr.  TTif 
current  «i  :  t  thmiigh  hy  a  numWr  of  cells  was  estimated  ^« 
comparing  iIk.  heat  developed  with  that  produced  by  a  kiwwn 
current  under  exactly  the  same  conditions.  Then  tafcinf  ikt 
product  of  this  current  and  the  known  vohncrr  nf  the  dry  lit- 
tery, a  rough  estimate  of  the  power  input  as  a  function  ct  the 
current  was  obtained.  This  curve  was  practically  a  straight  '"f 
and  was  produced  to  give  values  beyond  the  range  oi  the  «it> 
cells  used. 

Such  a  method  is  far  from  satisfactory  «■  it  takes  no  acmani 
of  the  undoubted  lagging  of  this  intermittent  current,  and  iIkR 

are  other  obvious  sources  of  i  rr.ir  But  no  simple  mcihwl  fnr 
quantitative  measurement  of  this  pulsating  but  iiibamionic  v'^'^'^ 
occurred  to  the  author,  that  was  not  open  to  serious  oliici:':"" 
The  efficiencies  quoted  below  must  then  be  regarded  a*  t*'' 
suggestive  of  the  true  values. 

Thr  first  ct  f  v  i:r'.  (  Fig.  j,  show  the  influence  iif  vjr;Tt!$ 
the  lengt^  of  the  spark  for  three  different  primary  caireni'- 
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Tkecamms  in  this  case  hang  rfiomd  .j6  aeap,  i 
tl  »  evident  Out  Ike  bcatinc  increwet  with  llie  letiRlb  of  (be 
qmlc  but  not  as  a  simple  linear  functfun.  To  icsl  the  reliability 
of  Ihe  method,  one  of  the  curve*  was  repeated  in  inverse  order, 

and  thl'  poilll-  i  lirairWll  agrffd  \  'r\   well  with  tllOHC  of  the 

first  set.  A«  .111  illustration  of  the  cotnplete  series  of  readings, 
die  Mlowuif  table  way  be  intercsthif.  The 


IKJ  3. — c:i:rvfs  siiowtNi;  tri-Ki-r  of  varying  cOWIekt. 

was  to  mcoikU,  the  hydrogeit  liberated  .6  cc,  the  frequency  afaoat 
Sfi  cyclee.  and  Ibe  impirssed  e.m.f.  57  volta. 
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Tht  efficiency,  since  the  input  is  constant,  tnereaie*  with  the 

Otstpot,  and  the  maxiinuni  value  for  this  particuhir  mrvr  is 
,tt4  -'■  =  4^».  The  maximiini  efficiencies  of  the  ulhcr  two 
curves  w^Tc  about  j-»  per  cent  and  -M  per  cent,  respectively. 

Re/crriiig  to  Kig  x  »c  see  h<iw  the  heating  depends  upon  the 
primar)'  curmit.  Two  sei  .  -  n;  ivsts  were  ni.idi-  m  litis  con- 
nection. In  the  tirst  the  current  from  the  Mor.tKe  baltecy  was 
viirie'l  by  .in  interpfrsed  resistance  drum  and  the  currents  deter- 
mined a«.  U4u.ll  with  the  voli.-imeter ;  in  the  second  aeries  a  vary- 
inn  number  of  dry  cells  was  used,  from  three  to  tcsi  (less  than 

three  failed  to  produce  a  spark)  and  the  cuirent  was  ectiauted 
by  eompsrioK  the  deflectimis  obiaiited  with  the  previous  cttnc, 
for  the  vdtMMleT  ranld  not  be  used  with  so  tow  m 

It  win  be  seen  that  the  cmrcnt  varies  almoit  directly  as  ihe 
number  of  cells  (and  therefore  with  the  e.m  f.),  the  he.it  devel- 
oped increaiies  wiib  greatest  rapidity  at  about  six  cells  and 
there  is  con-scfiuently  a  niaNinuun  of  efficu  nry  .it  tin  ,  point  ot 
nearly  18  per  cent.  In  all  these  curves  the  spark  gap  was  5/40 
in  :  hence  the  cdieiency  is  not  a«  high  as  the  values  for  longer 
sparks. 

The  curve  of  heat  developed  as  a  function  of  primary  cur- 
rent is  interv»tirtg  a»  it  clearly  intersects  the  .V  axis  .it  a  point 
well  to  the  right  of  the  oriKin.  This  is  to  he  expected,  as  it 
lakes  a  current  somewhere  between  that  supplied  hgr  two  and 
three  cells  to  produce  a  »parlc  at  all. 

The  fourth  plate  is  less  reliable  than  the  others,  as  it  was  veiy 
difficDH  to  measure  the  frequency  and  keep  H  constant  during  a 
run.  moreover  the  primar>-  current  vaiica  to  •  very  marked  de- 
Rree  with  the  frequency.  The  method  used  was  a  rnuf<h  one, 
simply  comparing  the  note  emitted  by  the  vibrator  w'.li  ;]  st.uid- 
ard  timing  fork  and  the  interval  estimated      It  1*  seen 

tii.it  the  ^«.>ints  do  not  lie  uii  the  cur'.  •  ■-  ,it  ::\\  -:i*i'.i'.n  t<irily  .  -till 
a  roUKh  estimate  of  the  influence  of  iiKjiiency  can  Ik-  obtained 
and  shows  an  increase  of  heat  with  decrease  of  period,  while 
the  power  input  increases  much  less  rapidly,  showing  a  great  gain 


for  high  notes.  This  conclusicm  is  most  important 
for  the  maximum  eflicienqr  ofatkined  in  this  series  was  for  a 
frequency  of  1/8.  the  value  being  16  per  cent  with  a  spark* 

gap  oidy  s/40  ill.  long. 

A  i( '.s  obvious  coiielu-sions  may  be  drawn  from  these  tests. 
It  is  ividcnt  th.it  the  beat  developed  by  the  Spark  increa.ses 
witli  it~  length  in  such  a  manner  as  to  suggest  an  actual  rise 
in  temperature  as  the  spark  length  increases.  The  efficiency  in- 
creases in  the  same  proportion,  and  it  would  thus  appear  tfiat 
in  a  gas  engine  the  gap  between  the  points  of  the  spark  plug 
should  be  as  long  as  possible  and  Still  permit  the  spark  to 
jump  during  Ihe  highest  pressure  tncd  in  the  eompresskm 
strolce:  The  taqjie  is  true  of  frequency,  bt|^  frcquenciei  being 
both  more  effective  and  more  efficient  than  low  ones.  In  con- 
sidering the  voltage,  or  number  of  cells  that  should  be  used, 
we  are  confronted  with  a  slightly  diflcTtut  problem;  here 
there  appears  to  be  a  point  of  maximum  eflideitcy  correspond- 
itig  to  jii  c  iD.f.  of  about  8  volts  ('■  1  This,  of  course, 
depends  upon  the  coil  used,  but  in  iirinciple  it  would  be  the 
s.irnt'  1  >r  all  colls;  that  is.  that  there  is  a  cCrtttn  Critical  VOitlfe 
thai  should  give  the  highest  efTiciency. 

Perhaps  the  most  important  result  obtained  is  the  proof  of 
the  wastefulness  of  the  whole  process.  When  wc  consider  that 
the  process  of  converting  electricity  into  beat  is  too  per  cent 
eliicieni,  it  Mcms  eztraordnMry  that  an  attempt  to  localise  tliis 
process  in  a  particular  place  mem*  a  saerHice  of  perhaps  7S 
per  cent  which  is  lost  in  hcnling  the  other  parts  of  the  cncuit 
Ot  course  the  temperature  neceesaiy  for  ignilkm  is  veiy  high 
and  it  may  be  that  no  better  way  can  be  devtaed  for  securing 
this  temperature  quickly  and  surely,  and  that  the  process  is 
■-nhject  to  the  --rcvf  t.:iiiil  I'f  11  th:it  restricts  the  use  of 

the  inverted  refrigerating  machine,  where  higher  temperatures 
we  prodnoed  with  lower  and  lower  cBicieney. 
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hgl  4j^ui*e*  snowiNo  erriscT  a*  VAaviNO  mcQuntctr. 

Those  who  arc  familiar  with  the  gas  eii.'.  n-  ir:  ihc  automobile 
are  aware  of  the  surprising  rapidity  with  which  even  large  dry 
cells  are  exhausted,  and  any  adjustment  that  will  even  double 
their  life  should  be  a  welcome  one,  but  it  seems  doubtiul  if  miKh 
more  tfaan  that  can  be  secured  when  the  sccondaiy  qiark  is  the 
device  nsed  for  ignition. 


Applied  SdftOM  at  Harvard. 

Aa  a  prdiminaiy  tncasure  In  the  nttlisaiion  of  die  McK«y  mil- 
Imos  Iteft  to  Harvard  for  the  advatwencm  of  the  st«4y  of  appiM 
sciences,  the  governing  bodies  of  Harvard  have  established  a 

Graduate  School  of  .Applied  Sciences  and  a  new  general  degree 
of  bachelor  of  sciences.  For  admission  to  the  new  school  a 
bachelor's  degree  will  be  re^juired,  '\'W  ■  irse  of  study  will  he 
ordinarily  two  years.  Degrees  in  apfiiied  science  from  Harvard 
will  in  tiit.^ro  he  of  the  same  .standard  as  degrees  from  the  Har- 
vard taw,  medical  and  divinity  schools. 
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Cirde  Dbgnun  of  Compensated  Series  Sing^ 
Phase  Motor. 

Bv  B.  C  SroKt.' 

IF  an  alicniAtiiig  cqrrcait be  passed  ttitonyb  m  w^nuj  dineb> 
cull  Cut  tniei  notor,  fotMran  w  piwlnccd,  for      flmc  tad 
ciimiM  tevcne  st  the  aame  tiiiK^  tinis  maintaiaiat  torque 
in  the  same  directioB.  Thk  torque,  hovcver,  inatcad  of  being 
•teady,  afi  in  the  direct  current  case,  is  jMllSUiug  oa  accOttOt  of 
the  alternations  of  current  and  flux. 

Now  if  an  armature  of  tin-  ordinary  direct  current  n-pe  be 
rotated  m  on  alternatinB  field  i  sce  Fig.  i)  two  e  m  fs  will  be 


In  this  type  of  motor  the  brushes  are  placed  u  the  r.eutral 
pdnts  {»o'.  Fig.  i)  with  respect  to  Ea,  so  that  E',  consisting 
at  these  points  ot  .  ,vo  equal  and  opposite  components,  doe?  n  >t 
maniiest  itself  at  the  terminals  of  the  motor.  It  does,  howcvei. 
appear  in  the  coil*  thorl-drcuiled  by  the  brushes.  With  the 
fbrushca  thai  placet)  the  coil  under  the  brush  being  at  light  anglei 
to  IIk  field  links  with  |>ractieally  all  the  main  flux,  wMetl  cmies 
a  cooiidecalilc  cjb.!,  St,  to  be  set  jp  therein. 


FIG,  I.— SIUPLE  TWO-POLt  HODIX  Of  SftllES  MOTOK. 

generated  in  the  conductor-    1  ft  US  assume  that  the  brushes  are 

at  the  nei:tral  points,  n  a'  iV'is  i). 

1.  The  ordinary  cm-f.  of  rotation,  Ea,  iamiliar  in  the  direct- 
cuneot  motor.  Its  diraetian  b  shown  by  the  snows  oiitsMs  tiw 
annatorc, 


Na  n  X  JO", 


where  I'm  =  maximum  flux  cfossing  air-ga|K 
Ma  =  conduetBis  on  armatBre, 

•  B  speed,  in  revolutiaiiS  per  saoatid. 
Mm  s  rjB-s.  value  of  Millftge. 
A  Aa  e.Hii4      which  is  eaoaed  bjr  the  ainamatiiif  ioi^  aad 
is  txnaif  ■nahaous  to  that  pmdoeed  in  Ae  sceoodair  of  o 
mnsfonner.  It  is  r^nscntad  by  the  arrows  inside  the  atmatar^ 
Fig.  I.  lis  eqaatioii  is  ilw  nmt  as  the  transformer  equation: 

e  mtTf.  — _ .  —  ,  ,  to*. 

v'2    IT  a 


—  4.44 .  —  .  ^Bl .  .  f .  I**, 

»  a 
where  /  =  freqaiOMy  eydca  pi 


* 

the  tttunhar  of  turns.  The  factor, —,eanies  in  hecaiuetlK 


Km  hemg  the 


of  lines  of  force  linked  with  a  single  turn  depends  upon  the 
poiilioti  of  the  coil,  and  is  pro|K>rtir>nal  to  sin  o  (Fig.  2).  The 


pigl  a.- 


tMotAU  roK  brTERMi.siN'.  1  ne  iwnxLixKjmg ( 

AMI  TUilNS 


hnkf  1  uiih  any  one  mm  —  *"«  jin  «,  and  the  total  flux 

f 

|:i>\'  il  vMlJi  the  arni.itiirc  inrn-    -  *»(  /  jiii  o  rf  o  —  2^^^,  Thrre- 

fof.  fhr  .iver.ige  value  oi  ilie  maximum  flux  linked  with  a  con- 

2 


Sf  =  arf .  .  Ns  .  lo"- 

Va" 

M4  as  amaiber  of  Mnu  ahoit-ciraiited  by  each  bnisK 
IMi  ojilI  ffedooes  «  slion-cireuit  current  which 
traaUe  In  two  mya: 

1.  Sparking  at  the  commutator,  due  to  breaking  of 
when  brush  leaves  short-circuited  coil. 

2.  FR  losses  and  ;iltrriil:>;r  :ic»ati:'.R. 

Hence,  (he  ntimber  oi  turns,  A'j,  that  are  short-circuite;i  shciiild 
be  kept  a.*  sni.-il!  as  p-i-siliic.  in  order  to  keep  down  the  ir  v.i  v.i 
voltage  and  consequent  short-circuited  current.  Al»Oi  resistance 
is  intTDduccd  into  the  commutAtor  leads  lo  keep  down  the  short* 
circuit  current. 

Now,  suppose  a  current  /  to  (tew  through  the  motor.  As  field 
coils  and  armature  are  in  scries,  the  current  is  identical  through- 
out the  motor.  This  alternating  current,  /,  in  the  field  winding 
prodnom  tbe  aiaia  flux,  ^f,  whkfa  is  somewhat  larger  than  the 
flux  ■eioao  Ik*  a>h  «o-accomit  of  the  kahage  directly  from  pole 
t»  pdk.  This  aUMBBtiiig  flux  acts  up  a  back  cuLf.,  go* 
MMilfapfeiasi 

Affn 

fir  =  a»f .—  W.M^.  (4) 

\'i 

where  ^fm  =  maxiniuni  field  lUix, 
Nf  =  number  of  field  turns. 
If  current  /  were  a  pure  nagnetiziDg  current,  it  would  be  in 
phase  with         But  it  must  «lao  supply  a  power  component  at 
ri|^  asigles  to  4f,  snffictent  ta  eovar  not  only  Ihe  core  hiss  in 
ttw  Md  aUwiiui;  sHudi  is  laminated,  hot  also  Ihe  copper  loases 

Tb  anderstand  tliat  the  latter  kias  is  supplied  in  this  w«y, 
simply  consider  the  short-dircuited  coil  as  the  secondary  9^  a 
transformer,  whose  primary  is  the  main  field  oo3.  The  ejn.f.  set 

up  in  the  short-circuited  coil      of  course  go  electrical  time  de- 
irecs  from       and  the  purser  component,  fs  of  the  short -arcuit 
current  is  in  phase  with  the  c  m  f    Hrnce  !<  i:.  at  right  angles  to 
Pf,  and  consequently  to  ttie  m.ignctizing  current. 
If  /p  s  power  eoaiponeat  and  im  (he  i 


The 


1  Vtm'  +  //. 
dMiereMe  P  s  Ian'* 


Im' 


Due  to  the  rotation  through  the  iiu.x,  the  counter  e  m  f .  of  the 
motor  i»  set  up  according  to  (i).  This  is  in  time  phase  with  the 
main  flux,  siiKe  it  arises  from  cutting  that  flux.  With  alternat- 
ing current  the  armature  winding  becomes  a  cIko^.  .  .>il,  Uie  flux 
set  up  being  parallel  to  s  line  joining  the  brushes.  .\  back  e,m.f. 
b  thus  produced,  diiplared  90  time  degrees  from  the  armature 
cunrcni,  auch  that 

*am    *  Na 

Ba'savf. — —  .  .10*,  (6) 

V*     «  a 


where  ^om  =  maximum  armature  flux 


C'JiTics  in  here  for  the 


I  reason  as  in  (a),  save  that  here  the  flux  linkage  is  propor- 
tional to  (t««  a. 

Thia  lux,  whose  direction  is  90  dectrieal  space  degrees  from 
the  main  Anx,  scivm  no  useful  purpose:  it  merely  lowers  the 
fiielor  of  4w  nolor,  since  £«  is  displaced  nearly  go*  in 
I  fum.  the  main  cmrent  This  flnx  is.  thcreiore,  oounteracied 
canent  la  a  oompcnaating  coil  which  is  wound  in  slota  in  the 
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potes,  and  i<  given  :i  luitubrr  ui  tiiriif,  svicli  th.it  tlic  current  will 
*et  up  .1  field  as  nearly  us  possible  rqua:  tc  0a,  but  opposite  in 
dircc:icn,  :hi«  neutralizmg  the  artiiatcie  inductance,  and  making 
it  practically  =  o  The  comjMrnsatmjj  winding  is  in  series  with 
armamre  and  field  cnils,  us  shown  in  F:g.  3. 

There  wil)  be,  however,  still  some  local  flux  aronnd  the  anna* 
ture  conductors,  which  will  not  link  with  the  fltix  of  the  com- 
pensating winding  and  -v-ice  versa.  Tbit  givci  rise  to  MOK  lealc- 
age  reactance  in  these  windings  wUdi  k  g,iiit>  amlogooi  to  the 
leakage  reactance  of  inductiaa  motoni 

The  cqntlioa  lor  toinne  in  tha  da|l»«]inc  motor  it  Um  aame 
a>  in  ^  direet-cnmnt  cme^  sm  tint  tin  mgle  fi  belwwn  cur- 


tic   3  —  DIA.jRAM  SHUWINO  CUU- 
TONEVT  FLUXES  I\  roMF'EV" 
SATED  SEJilt-S    M  /TOfc. 


ric  4.— \'Ecn)«  DiACRAM  roi 


rent  tad  Hux,  due  to  the  losses  mentioned  above,  must  be  taken 
The  torqne  in  4yncs  najr  lie  < 


L  ** 


CO*  fi. 


(7) 


(8> 


wiMre  /  a=  effective  value  of  the  carreni  in  amperes, 
fm  s  maximum  flux  across  the  gapb 
ATfl  =  conductors  on  armature. 
Xtdneed  to  Ite^fL, 

l*mNa 

~  r-     *  X  .737  X  W*. 

2  r  v'a 

This  is  of  course,  the  forraul*  for  clectrica)  torque,  from  which 
the  torque  demanded  by  armature  core  UWMS  dlW  tO  rotatkm, 
and  also  by  friction,  must  be  aoppUed. 

C«sfi  is  determined  fay  tiM  core  kncs  in  the  field  ttnebiM 
wd  by  the  PR  lomes  is  the  short-circuited  coils.  Theie  (oaies 
one  proportlonri  to  /*— lijiterciic  only  approximately,  of  course 
—if  the  main  flux  la  proportional  to  the  main  current,  which 
if  true  to  tear  as  the  MttlTation  eitrve  is  a  straight  line.  This 
ii  nearly  true  here,  since  low  flux  dcnsitia  nmst  be  ated;  and  the 
•ogle  fi  is  practically  constant 

The  following  taUe  gives  an  analysis  of  die  power 
by  the  motor: 


Power  Input  • 


Electrical  Losses 


Mechanical  Fowei 


in  field 
to 


struc- 


Core  losses 
tore,  do 
current. 
/*/?  losses  in  windings 
J'R  losses  in  short-circuited 

cons. 

r  Core  tosses  in  armatUf^  due 

to  rotation. 
l'-'<'tul  mechanicat  work. 

_  Friction. 

The  vector  diagram  for  full  load  is  (tiven  in  Fig.  4  Let  *  = 
fhtx  acrott  the  gap.  Then  ♦/  =  flux  that  must  be  set  up  m  the 
fidd  coils  in  order  to  allow  for  leakage.  To  produce  this  flux, 
a  magnclning  cnnot,  Im.  is  necessary,  while  If  at  90  eleetrieil 


lime  degrees  to  /,„  is  consumed  in  losses.    The  main  current, 

/  =  V/m'  +  if>'.  To  overcome  the  back  e.m.f.  due  to  the  alter- 
nating flux,  tf,  a  component,  £/,  at  90  electrical  time  degrees 
to  #/  most  be  supplied.  The  baiick  &m.f.  of  rotation  is  nearly 
in  opposition  to  ^  cnrrent,  /— snioe  it  must  be  in  phase  widi  d^ 
but  opposed  to  Ae  current— and  a  eonqnncnt  of  «jn.t  of  opp^ 
site  direction  must  be  supplied  to  overcome  It— fis.  Ir  in  phase 
with  /,  and  Ix  in  quadrature  to  /,  represent  the  components  of 
voltage  supplying,  respectively,  the  resistance  and  reactance  drops 
of  the  motor,  x  —  le.ikage  leaclanic  uf  armature  ;iiid  r  uiiprti- 
sating  windings;  r  z=  total  resistance  of  ihr  ttn:iti:r-  The  ve^■to^iil 
sum  of  Ef,  Ea.  Ir  and  !x  gives  E,  the  liiniitia;  e.m.f.  of  the 
motor.  The  cosine  of  angle  t)  is  the  powej  factor.  Angle  fi  — 
angle  between  /  and  <t>,  produced  by  the  power  component  of  / 
supplying  losses  in  field  and  sli  ir;   ircuited  coils- 

An  excellent  circle  diagram  ;  :r  this  type  of  motor  was  given 
by  Mr.  F.  Crccdy.  in  the  London  Eltclritiam  for  April  ai,  IPOS' 
TUt  diagram  assumes  that  the  machine  has  f  straight  line  sM- 
ttfation  curv^  which  is  very  nearly  true  wftUa  the  working 
rangi  ef  noit  motofa  of  thla  Und,  since  the  flnc  densitias  anst 
belowtolncpdomitheiMBloaMa.  If  tUa  it  die  caa«,  the  ai^ 
i)  will  be  eoostont,  at  mentioned  prevloosly. 

A  constant  ejn.f.,  0E»  (Fig.  S)  is  impressed.  At  standstill 
the  motor  is  merely  a  choke  coil,  and  the  current  flowing,  O  S, 
will  be  siiih  thut  t'-,r  vectorial  sum  of  resistance  and  reactance 
drops  equals  the  impressed  e.m.f.  As  the  motor  starts  a  counter 
e.m.f.,  0  E',  is  set  up  in  phase  with  the  flux  and  at  the  angle 
»■  — ^  to  the  main  current,  O  I,  whidi  produces  a  current  O  /',  lag- 
ging U-biriJ  it  at  a  constant  angle,  I'OE",  which  represents  the 
impedance  of  the  motor.  The  main  current,  O  I,  is  equal  to  the 


vector  diS^nee  between  the  short-circuit  current,  O^,  and 
thU  current  OF  ss  SI.  Since  the  ai«le  tOE\t  comtsnt,  and 
therefore  angle  StO  n  conitant,  and  05  ss  01  -h  5/  vector- 
ially.  the  extremity  of  01  nust  be  the  ktcns  of  a  cirde  : 
dnoagb  O. 

Now,  or  is  parallel  to  .7/  by 

.".   <  SIO  =  <  lOV. 
Also  <50B»=  <  l-:o  !',  both  bai«  the  angle  of  i 
of  the  motor. 
<  0  =  angle  between  ♦  and  /,  the  : 

<  £'0  /  =  «•  —  fi. 

<  lOr  =  w  —  fi  —  SOB^ 
<SIO=w~-(,fi  +  SOE,)  s<SOF, 

where  the  line  PC  makes  <  fi  with  O 
. '.   PG  touches  the  circle  at  O 

. ' .   The  diameter  O  M  of  the  circle  ni.ikcs  the  atkgle  fi  with  the 
line  O  R  of  icro  power  I;..-'iir 
S/irrit   S  !  U  proportional  to  the  counter  e.m.f.,  OF.'. 
SI  "         '  "  flux  X  speed. 

But  the  flux   ••        •         «•  11,,  „„j„  current,  0 1. 
SI"       -  "O/Xi 
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nnd  speed  =  ■  X  a  con«UiW. 

OI 

Make  the  angle  OSP^^SIO.  Produce  Oi  toF.  I  hen  the 
triuigica  SIO  and  OSP  are  sinjUr 

.V/  i'y 

and  r_   .    Bui  i"0  is  contUilt. 

01  SO 

.'.  SP  is  proportional  lo  »peed. 

Tor^:  Torque  ia  proportionat  to  OP  (niice  *  is  propdnional 
to  /). 

/,V'  =  ON  .  ATM. 

Add  OJV*tobiMh  Mu. 
/JV+  OJV  ^OPzsON  (ON-h  HN)  mON  X  OM. 

Rut  O  M  is  consi.nit- 
C*  /'  is  proportional  to  O  X, 
Mid  tMVi* OAT. 

ON/^f:  Ou^  9  torque  X  (peed  s  O/'  X  sStXOt. 

Oi 

But  angle  5/0  is  consianL 
.',  5/  .  0/  it  propoitipiial  to  arcs  of  trianilr  SIO. 

The  Iwae  of  SW  ia  cmttant. 
.'.  5^7X0  /  b  proportional  to  tfie  altitude  tH  oi  triangle 

SJO. 

. ' .   Output  is  proportional  m  /  //. 

POKer  FmIot:  Wi:li  rdii.  r  O  ami  radiu!.  —  l,  draw  .   .  irclc 
culiirig  1.-1  /:■>  and  O  I  Ma  aiid  fc,  rcapcctivtly. 
Then,  obvir>n>ily.  (>  K  =  jmwi-r  factor. 
EtkcuHcy:  Output  i»  proporiimial  to  /  H. 

InpMt    "         ■*  "  I R,  since  /  U  =  com- 

prMirnt  of  cnneni.  O  I,  in  ptiaae  with  e.m.f.,  O  E*. 
IH 

EMcUuey  =  —. 

IR 


Iron  Losses  in  Single-Phase  Commutator 
Motors. 

By  Pbof.  Dr.  F.  Xiethammiiii. 

IT  is  a  well-known  fact  that  the  iron  loues  of  a  ilircvt-currcnt 
.miijiiirc  or  of  »  three-phase  armature  arc  considcrably 
iarger  than  those  in  the  core  of  »  transformer,  induction 
pcriodkitgr  and  vohinw  beinf  the  same  in  the  two  cases.  In  the 
first  cue  the  mgnctiaatian  ia  produced  by  rotation  of  an  iron 
body  in  a  magnetic  field,  and  in  ilie  second  case  there  exists  a 
local  periodical  variation  of  the  Aeld.  In  a  single-phaae  aniea 
motor  both  tciitd^  of  niaitncti7..'itlnn«  are  oofflbined;  at  standstill 
there  IS  (  i  I>  r:  ir.insformcr  action,  hut  after  being  started  the 
armature  oi  iiicli  a  motor  rotates  in  an  alternatinK  field.  There 
are  two  widely  different  periiMlieitte'i  which  have  a  licaring  on 
the  iron  lo^ii-s  <if  a  *i»s;li--pha'ie  conmniiator  minor,  vu.:  the 
periodicity,  nr.  of  rot  iii  in,  .  'inal  to  the  number  of  revolutions  per 
minute  multiplied  by  the  number  of  the  pole'-  of  the  motor  and 
divided  by  ijn.  l-'roin  a  theoretical  ^tanilpoint  it  is  dilTiCiill  to 
decide  in  which  way  the  ti>lal  iron  krsse«  depend  upon  these  two 
period irttic^.  Steinnietz  si.ite>  thai  np  tO  synchronous  speed  the 
iron  losses  oi  scries  motors  depend  upon  a,  and  iliat  above  syn- 
ckronisni  they  vaiy  with  Mr.  which  seems  cmirely  logical. 

In  order  to  aKeriain  in  jttst  what  manner  the  iron  loss  varies 
with  the  speed,  a  simple  cxperimem  was  performed  udng  the 
circuits  shown  in  Pig.  i.  The  field,  P,  of  the  Mngle-phase  oom- 
mniaior  motor,  K,  is  excited  by  an  alternating  current.  yf<-.  and 
the  open  circuited  armature.  K.  i>  ilriven  by  an  auxiliary  direct- 
currriil  motor,  //.  The  wall-,  .te,  input  !■>  the  field  and  the 
walls  uipul  to  ihe  auxdinry  motor  wete  measured  once  when  F 
was  not  e.\cit<<l  l.-l,}  and  then  when  /-'  had  a  definite  altertialing- 
current  eHcttatioii  <,/i)  The  test  conditions  corr:  [ •  i  I  to 
thi>vr  found  in  cnmpetisatcd  series  motors  The  difference, 
.Im  -  -'i  -  ■!<■  "(  the  la-t  tv."  values  kui  s  tite  w.ills  iron  losj 
•supplied  10  K  by  Ihe  auxiliary  motor,  //  (il  all  necessary 


L    W  O  R  L  D  .  Vol.  XLVll,  No.  la. 

pceeantions  are  taken),  and  the  first-mentioned  watts  are  the 
iron  losses  supplied  by  the  altenaating  current  in  the  field  coSs. 
The  sum  of  the  two  values,  At  +  Am.  gitpes  the  total  itwi  tosses, 
1  he  motor  tffited  was  a  four-pole  madrine  with  an  output  of 

7  hp  it  i.vx-:  r  p.m.  It  is  constructed  with  an  equally  distributed 
serie-  \\;iiil:riK  in  slator  and  rotor  covering  the  whole  circuni- 
fereii' ■  i  ii  '  ih  iiini:'  poles).  The  measurements  were  made  at 
speeds  from  zero  up  to  1,800  r.pjn.  for  two  pcriudicilic*,  iS  and 
50,  and  for  two  magnetic  ficUb  equal  to  about  the  fnll-lmd  field 
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and  about  half  of  this  value.  The  value  of  the  atunsuit  licM.  I'd. 
was  determined  from  the  open  e.m.f.,  of  the  annature.  A',  atnl 
that  of  the  primary  field,  Ff,  from  the  field  voltage,  E.  All  iiec- 
essaiy  corrections  were  made  on  the  measured  results  of  llie 
commutator  motor,  K,  as  well  m  on  those  of  the  au.<iiliary 
moiKir, 

For  piarpoee  of  eonparison  the  iron  toescs  with  direct«urrent 
excitation  were  also  meanrsd  bf  diangiiic  the  pocitiaa  of  the 
reversiug  swiidi,  U,  un  D.  The  results  are  shown  in  Figs,  a 


n<;  j.--  tK<*s  i.ussrs  ok  siN<^i.F-t'H,s:-tt:  Mcr'.m. 

and  .t;  Fii;.  3  for  the  larger  Ilux  am!  Kivf  '  !«r  the  mh.-.Hi  r  flnx. 
The  cnr\-ss  in  full  line  refer  to  the  i'  i  il  -r,  wiyrh  .-.rr  v.v..':]t 
up  of  tile  two  dotteil  curves  which  represent  smsly  the  iosscs 
uu-asured  bv  the  wattmeter.  .1,-.  and  by  the  auxiliary  motor,  .-tm- 
The  dot-and-dash  curve  refers  to  direct  currenL    For  small 
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speeds  the  total  iron  losses  arc  the  ^mallc5tt  for  low  pcriodtcilict, 
but  for  high  speeds  the  ratio  is  roersed  and  (he  losses  are 
liifesi  for  low  periodicities.  In  fact,  the  curves  for  35  periodi 
cnMBCS  the  curve  for  50  periods,  and  the  curve  reiwcsentinc  the 
direct-current  leiaes  eroMcs,  &st,  the  cnrre  for  3$  periods,  and 
later  on  the  curve  for  50  periods^  tbe  ihix  remdniitK  conitant. 

A  knowledge  of  the  character  of  these  ctirves  should  be  of 
vahie  in  oonncction  with  single-phase  molon  tued  for  intermittent 

'  I 

£ 
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wiirk  where  starting  and  stopping  occur  frequently,  for  example, 
for  traction  purposes  on  urban  lines.  It  may  be  noticed  that  in 
this  special  case  tbe  iatersoetkm  of  the  direct-current  ctirve  with 
the  alten»titig-cttrrcnt  curves  ukes  place  in  the  neighborhood 
of  the  ayndiiwious  speed;  that  it*  at  a  point  where  nr  k  neaiiy 
equal  to  «. 

The  curve*  «aj  be  «xpit»»ed  appntxfanateijr  in  foinralas 
simitar  to  those  toed  for  the  iron  toiaes  in  tramfofmen  and 
dynamos,  as  follows : 

Hystcrcti«  in  tti.  \>\<\  (itator): 

Edd>'  currents  in  the  field  (stator)  : 
Hysteresis  hi  the  amattire  (rotor) : 

Eddy  current  in  the  armattire  (rotor): 

|_  ^  1,000  /  T  !  /xn  f  _} 

In  Itif  lib' vf  t' irniiili'!.  n  pi  rii  idK  ity  of  impn-ssed  e.m.f., 
«f  -_:  fjcnri'l-i  :'v  .  f  r'ii.it:i'i>  iV>|  <  111  ■■t'ri.'l-c  diMi-^ty)  in  stalor 
C'lc  [cr  s(|iiiiif  vi:.;iiiuif r,        tnaffnetit  density  in  rotor  core. 

=  iliix  iiciiMt\  111  stator  teeth,  iBi^  —  flux  density  in  rotor 
teeth,  I'f  =  volume  of  stator  core  iron  in  cubic  decimeter,  — 
volume  of  iron  of  rotor  eore^  Vtt  and  Kir  s  volume  of  teeth 


in  stator  and  rotor,  d  —  thickness  of  iron  sheets  in  millimeters. 
For  the  motor  under  test  the  coeScienu  are  approximately 
rai*>«i;f  =  j;^'=go;As  .Oil.  The  high  value  of 
prove*  due  wdt-known  fact  that  in  an  antttwe  rotating  In  mag- 
netic fklds  large  addiikmai  eddr  cormts  occtir, 

Unforttmalely.  there  is  no  similar*  experimental  method  for 
determining  the  iron  losses  of  the  repulsion  motor  or  of  the 
series  motor  with  transverse  (short-circuited)  brushes.  So  far 
iis  iheiiry  k'ics,  one  may  conclude  that  the  stator  iron  losses  of 
repulsicin  niotor's  will  be  tlic  same  as  for  Uie  »implc  scrieii  motor 
with  damping  ooii.  given  in  (i)  and  (a),  but  for  the  rolor  the 
losses  are  ditTerent,  viz.: 

Hysteresis  in  the  armature  (nMor): 

i.UOO  }        '  (  IJ3O0  )  ^ 

Eddy  currents  in  the  armatttre  (rotor) : 

l.<yx)  f  \  t/y»rip  f  _| 

.■Ml  denominations  rcina;;.  U;c  -imt  ai  ti  r  iln'  ^'xptL-isiuns  (i  ) 
to  (4).  "s  =  *I'P  =  «  —  «r  (always  to  !r  used  as  .1  positivi' 
value),  lu  this  equation  the  parts  conuining  n  rcprcscni  the 
additioiial  eddy-current  lossesw 


Economy  of  Power  ia  the  Electropktiag 
Room. 

By  a.  J.  i  uLiv. 

|[  I-  iKii  rtunately  true  that  less  attention  is  given  to  the  elec- 
trical equipment  in  tile  majority  of  electroplating  rooms  attached 
to  manufacturing  plants  linn  to  the  apparatus  employed  hi  Other 
deparlmcnts  of  no  greater  importance.  Upon  kMking  over  an 
electropbting  mom  recently  installed  fai  a  lai|e  plant  the  Callow* 
ing  conditiona  were  noted:  • 

Fkfur  large  tanks  for  acid  copper  platins  were  connected  to  a 
i,5t»-amp,  3K'VQlt  dynamo^  driven  Iqr  «  ^hp  motor  through  a 
series  of  three  short,  heavy,  tight  bells.  Now,  to  commence 
with,  an  acid  copper  bath  designed  to  produce  a  heavy,  pliable 
coating  of  copper  decs  not  require,  and  in  fact  cannot  be  run  at, 
.1  grfater  pressure  than  ..•  .  ill-.  This  fact  every  plater  should 
know.  ln\csiigation  sh.j«tfJ  liiat  this  difficulty  h-id  been  over- 
come by  introducing  a  heavy  rheostat  into  the  main  line  cutting 
the  voltage  from  j'/j  volts  down  to  2  volts,  thereby  lessening 
the  available  energy  distributed  to  the  tanks  in  direct  proportion 
to  the  reduction  in  pressure,  the  difference  being  lo»l  in  the  re- 
sistance. 

Furthermore,  it  was  fotmd  that  the  oonducthic  rods  leading 
from  the  main  rods  to  the  tanks  were  too  small  in  diameter: 
this  was  readily  shown  Iqr  ^  rods  heiiiff  so  hot  as  to  blialer  one's 
Rngen.  Thia  meant  a  further  toes  of  electrical  energy,  due  to 
tbe  resistance  of-the  inadequate  coodueting  rods. 

Tsldng  up  the  matter  of  motive  power,  it  is  evident  that 
whereas  a  25-hp  motor  was  used  to  drive  this  5.2-kw  Ki-i-.cr.itor, 
a  7-hp  motor  properly  installed  was  all  that  was  necessarj.  The 
variation  in  the  speed  of  motive  power  and  consequent  drop  in 
voltaK«  of  the  generator  i»  compensated  hv  the  field  rheostat  of 
the  mo<]<Tii  ir.iiing  ilynamo. 

Further  exaniuiation  showed  that  a*  iiiucli  p«jwer  was  lost  in 
transmission,  between  the  motor  and  dynamo,  as  was  consumed 
by  the  dynamo  itself,  due  to  the  three  belts  referred  to.  Still 
farther,  it  developed  that  the  local  Edison  Company  anppKed  thia 
plant  with  abool  too  bp  to  run  its  various  motors  and  the  iquos- 
tion  arose,  why  was  it  necesaary  to  transmit  power  through 
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three  belts  from  motor  lo  d}'namo  .vhrn  u  direct-connected  nia- 
cfaine  might  have  beett  installed  at  a  cost,  tlius  eliminating 
the  initial  expense  of  shafting,  hangers,  pulleys,  belts,  eta? 

It  has  been  demonstrated  th.it  under  average  conditions  th-re 
u  a  lo»s  ui  about  3$  per  cent  of  {Kiwcr  in  sbopt  belt-driven  irom 
a  common  center,  aside  from  (he  cost  of  maintenance,  which  for 
belling  aionc  amouius  to  37  per  cent  per  year  of  the  initial  cost, 
beaido  other  expenses;  whereaa  wilfa  •  direct-caoDectcd  awchinc 
Ifcc  lo9»  of  fffdcmar '»  not  om  is  «enL 

In  cMteqnaweof  the  abo*e.  Ibe  owoera  wereadviaed  lo  diicard 
Ihcae  ■wt'*'*^  and  lo  jiut  in  a  ^ifutaio,  direct  •connected  to  a 
S-bp  OMlor ;  fhat  Ote  dytutmo  ihoiild  bave  a  voltage  of  nMl  imtead 
of  3^  volts,  and  to  put  up  conduduv  rods  heavy  enough  to  carry 
the  electric  current  without  undue  heating,  and  oonseqaent  kMt 
of  eiiersy  l  itis  .suggestion  was  followed,  the  results  being  tliat 
more  meta!  was  deposited  in  the  tanks  in  a  fdven  time,  and  the 
bill  for  e^ctric  [lowrr  svii'i  reduced  by  ne;irlv  rvc  p^r  cent. 

In  iinollicr  simp  visilrd  wns  n  dyri^mri  with  an  i>qtfit  of  2,S0O 
attip  and  6  vi  i"is  ei  niifi'tfd  '.o  .i  number  of  l.trge  tank.^  ;  each  tank 
had  a  Heavy  rheostat  to  reduce  the  pressuie  down  to  trom  o  volts 
to  between  i}4  and  3'/i  volts  pressure.  The  power  supplied  was, 
therefore,  a.soo  X  6  4-  746  =  30.1  hp.  The  remedy  in  this  caM 
was  simple:  the  »peed  of  the  dynamo  ve^i;  r<  'iKcd  to  aucb  an 
CKleat  that  it  registered  \  pnatwre  of  ai^  volti,  the  carrent  rc- 
■aipsd  moK,  and  the  aarinf  in  power  h  mdUy  aeea  if  we 
lignre  as  before  dius:  X  >K  74^  s  9.3  fapk  be&ic  a  sav- 
ing of  nearly  u  hp>. 

The  above  illttstraiioti»  arc  but  two  of  the  many  instances  noted 
by  the  writer  within  the  past  year,  and  serve  to  illustrate  how  a 
very  liitlr  lorethought  may  appredaUy  Ifsatn  the  expense  of 
power  in  an  electroplating  plant.  * 


IntMiMtioiuil  Conference  on  Electrical  Units. 

At  waa  noted  in  our  colifflins  at  the  tisM^  an  intemational  con* 
fercnee  on  the  subject  <if  the  ftwdamenut  dcctrieal  imits  was  fadd 
in  Charlottenbcrg  <  Itcrlin),  Germany  in  October,  1905.  The 
conference,  whose  membership  is  noted  below,  was  convened  upon 
invitation  of  Dr.  Warburg,  prcsidmt  of  the  Physikalisdj-Tcch- 
nischen  Rrichsanstalt,  whose  action  was  inpiiortcd  by  Dr.  Strat- 
ton.  Director  of  the  Bureau  of  Standard*  W  a.slnngton.  Such  a 
eoiifcrer.cc  lunl  recommended  f  y  th-  (.'■■.amber  of  Delegate* 

of  the  international  £lcctri()rl  Congress  of  St.  Louis,  and  b«d 
also  been  ndvocaied  by  the  Ameriean  Institute  of  Ekctrioai 
Engineers. 

At  the  Charlottenbcrg  i-i>nicrence  there  wtTe  present  Prof. 
H.  &  Carhart,  from  the  United  State»i  Prof.  £.  Ccrerd  and 
IL  P.  dement,  fnan  B«lgjnm;  Dr.  Tb,  Lawald*  ProL  Dr.  F. 
Kaiblraasdi,  Prof.  Dr.  E.  Warburg.  Prof.  Dr.  E,  H^n,  Pfof. 
Dr.  W.  Jaeger,  and  Pro!  Dr.  St  Lindack,  frasn  Geimaiiy:  Dr. 
R.  T.  dazebrook,  from  England;  II.  B.  Maaeart,  fcom  Prsnee; 
Mr.  V.  von  Lang  and  Dr.  L.  Kusniinsley,  from  Anstrit.  The  oon- 
ferencr  held  five  meetings,  during  which  the  following  problems 
were  discussed:  Shall  the  three  units:  ohm,  ampere  and  volt, 
be  111.!.  ;,i.ndi  ni  of  c.i  li  .  ther ;  or,  shall  only  two  be  defined,  and 
whii  li  iwo,'  Th*:  iie(crHiin,ition  oi  the  elcctrochcmici!  «^i!i!va!ent 
of  silver  with  reference  to  the  de-li:ijt:on  i>f  tin-  aniiicr.-  Sclectii  .^. 
of  a  standard  cell.  The  determination  of  the  ohm.  i  tie  mcttiou 
of  the  precipitation  in  the  silver  volUneter.  The  production  of 
the  standard  ceil.  Ititemational  specifications  of  the  standard  cell. 

At  the  first  meeting,  which  was  held  on  October  23,  a  sub-corn- 
■sHee  consisling  of  Gerard,  Glacebrook,  Jaeger  and  Lindcck^ 
waa  appointed  to  submit  it  spcdfieatioit  of  the  standard  ohok  The 
nHmbcn  then  entered  into  a  dtscttiMOn  oonceming  the  selection 
of  Ihe  fundamental  units.  Gtaaebrook  sund  that  the  Electrical 
Standards  Committee  of  the  British  Assodation,  consisting  of 
Lord  Rayleigh.  Carey  Foster,  .^yrton,  Trotter  and  himself,  had 
come  to  the  conclusion  that  there  should  be  selected  only  iw  1 
units,  the  ohm  and  the  ampere,  independently  defined.  Mascart 
rein.it i  It  w  .iv  '.iTinci  i  s-ar',  10  i;iv<:  a  ;lii-on-tii  jl  tjefinition 
to  the  units.  The  ohm  can  be  defined  by  the  column  of  mercury 
and  the  ampere  hr  the  deposit  of  silver,  and  from  these  the  volt 
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cai!  be  derived  Kohlrausch  held  tiial  .t  was  not  import.ant 
.sliether  thi-  tlif.iifrKiil  delif.ition  wa^  g;veri  .:ir  not.  Carhart 
prcscnteti  .1  pajicr  preprinted  btdnwj  lUovtitig  why  the  ohm  and 
the  vo;t  iliould  be  selcclci!  as  the  independent  units.  A  similar 
position  was  also  taken  by  the  Bureau  of  Standards  in  a  com- 
munication, an  abstract  of  which  is  printed  below.  The  selection 
finally  rested  on  the  ohm  and  the  ampere  as  independently  de- 
fined units. 

.  The  electrochemical  ei|uivalent  of  sUvtr  wa<  discussed  by. 
GlaaArook,  Uaaeait^  WnttMui,  KoUtanaeh  and  GetanL  Glaze- 
braolc  C99f«saed  the  wish  that  the  vafaie  1.118  might  be  chosen, 
tot  this  la  is  use  in  England  and  America.  The  f  uither  discussion 
«f  dila  point  waa  poatponed  nntU  after  the  silver  voltameter  tad 
been  dealt  with.  The  subsequent  meetings  were  devoted  to  a 
detailed  discussion  of  the  deposit  in  the  silver  voltameter,  the 
specification  of  the  ohm,  the  methods  of  eliminating  the  difficulties 
i!i  usiiiK  a  column  of  :;.i-r;ury.  the  practical  operation  of  the  silver 
voltameter  and  the  characteristic  features  oi  the  cadmium  cell. 
Tha  final  dadaions  of  Ae  conference  were  ai  ioHows ; 

muf  AL  aacunms. 

PmulametiHd  th^ 
That  only  two  electrical  units  shall  be  chosen  aa  fundamental 

units. 

The  international  ohm,  defined  by  the  resisLnu  e  of  3  rolmnn  •  1 
mercury,  and  the  intemational  ampere,  defined  by  ilie  depo-tition 
of  silver,  are  lo  be  taken  as  the  fundamental  electrical  units. 

The  international  volt  is  that  fleclroniotivc  force  which  pro- 
duces an  electric  current  of  oik-  intemational  ampere  in  a  Con- 
ductor niKMc  resistance  is  one  international  ohm. 

Stmdtrd  Celt. 

The  Wemon  cadndum  cell  shall  be  adopted  as  the  standard  cell. 

Z>^/fr(Hina(ifn  of  the  Ohm. 

The  conference  recommended  the  following  procedure  for  the 
establishinent  <  !  ihc  ohm 

Th  e  nicsiiud  ■'.hitli  onini  ir.i  end  correction  < .'VusbreitunK- 
w idrrslaiid)  should  not  bi-  i  iii]ilo>rd 

The  Reichsanslalt  will  put  itseil  in  comnmnication  with  Messrs, 
Schott  &  Co .  of  Jena,  in  order  to  determine  whether  tubCS  of 
glass  59  of  snfKcicntly  uniform  section  can  be  produced. 

The  it^:ifi  tubes  used  in  Setting  up  mercury  resistsnocs  are  to 
be  carefully  annealed. 

The  tubes  arc  to  he  filled  in  vaCHUm  Without  heating. 

In  determining  the  weight,  the  mercury  column  is  to  be  bounded 
by  planes  at  the  (ermmal  ct osa>tcctiaos  of  the  tube  and  lo  be  at 
a  temperature  of  o*  C 

The  length  measurements  are  to  be  made  as  far  as  possible  at 
o*  C  with  the  aid  of  contact  pieces. 

The  electrical  measurements  are  to  be  carried  out  at  0°  C.  and 
a  niili'.i  tl  is  to  be  employed  whith  avoids  the  use  of  thick  con- 
ncctiiif  '.vires.  .\monR  such  methods  the  Kohlrausch  differ^-iitial 
galvan  iiii'jter  ni-.tho  l  ihe  Thomson  double -bridge  inctli  i  l  i-i  I 
the  compensation  method  are  recommended-  The  current  em- 
ployed in  measurement  shall  be  limited  by  the  condition  that  the 
mercury  shall  not  fx'  warmed  sufficiftifK  tn  produce  appreciable 
error. 

The  mean  rtf  at  least  three  fillings  shall  be  taken  as  the  value 

of  Ihe  ri-vistriMce  of  a  lube. 

The  mean  of  at  least  five  tubes  must  be  taken  10  detcmiine  the 
vahie  of  the  mercurr  tmit 
The  mercury  standarda  siull  have  a  resistance  of  appntx&aately 
ohm. 

For  the  value  of  the  wire  standard,  the  mean  of  at  least  five 
resistances  of  one  nhm  shall  be  taken, 

.■\  comparison  of  the  wir<'  iliunhird  with  the  mercniy  mittS 
sliall  be  carried  out  at  appropriate  intervals  of  lime, 

Sfi^fHim  of  Sumdard  CM. 

l':ir  W'l-'i.iii  -.i.oir^ird  -h.ill  contain  .iolid  hydrated  cadmium 
oiljilsjli:,  jitf  sssfii^llt  i;f  tilt  cai!:;i.uni  anu^gam  shall  be  12  to  Ij 
per  cent  of  cadmium. 

In  the  form  of  standard  cell  to  be  finally  specified,  sources  of 
dittttftnnce  at  the  negative  pole  are  10  be  avoided. 
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DeitrmmaHon  of  Amperr. 

The  cgnfereiiee  furtlici  i  xprts-cil  -.lu-  following  opiaioo*: 
That  the  information  before  it  is  not  sufficient  to  eoabte  it  to 
propose  any  ■ItetiMioia  in  the  foraerly  neeegMd  ndm  far  the 

ampere. 

That  the  information  belorc  it  is  no:  iiiftiociit  to  enable  U  to 
iay  down  exact  directions  in  re&pect  to  the  silver  voltameter  and 
the  standard  cctl. 

That  if  a  propoul  for  a  change  in  the  accepted  value  of  tbe 
auipere  it  to  be  brought  from  any  source  before  a  formal  coitgress 
to  be  held  later,  m  agrecnicnt  in  writing  on  the  point  ihonM  be 
mrrived  at  pc«ndtta|y  bctii«en  the  ittftica  inMieMod.  li  diffei^ 
enoes  ol  ofUoa  in  the  aialler  cannot  be  nmandt  aaodier  pie- 
liminaiy  conference  shontd  be  held. 

The  same  procedure  should  be  observed  in  regard  to  the  IpKi 
fication  for  the  silver  voltameter  and  tbe  standard  cdl,  in  Ute 
inL'Ki  r-i  v.kIi  -p<.'c:tiratioii«  being  tttboiitlMl  10  a  formal  ooofer- 
encc  icuin  any  quarter, 
JnUrnolioHoi  CoNtWttlum. 

The  conference  cxprcaaad  the  wish  ilut  an  International  Coo- 
ventiott  dwnld  be  «ummoned  ia  order  to  anive  at  agreement  in 
the  electric  standards  which  are  in  nse  in  die  diffsem  comiUiea, 
and  the  followint;  resolution  mn  further  adopted: 

"In  view  of  the  fact  th:it  the  laws  of  tbe  different  countries  in 
relation  to  electrical  uiiit>  art  not  in  crtmplete  agreement,  the 
conference  should  t  -iirnnv  ii  .  .!  ilu'  cx^urt^of  a  year  With  tiiC 
«t>,u-vt  of  bringing  about  this  agreement." 

AHKaa  OP  VOLT. 

Following  is  the  communication  presented  by  Ftof.  H.  S. 
Carhart: 

Tlie  9Met  important  qiucstion  to  be  discnmed  at  ^  conference 
is  the  following:  Shalt  the  ohm  and  the  ampere,  or  die  ohm  and 

the  voit  be  defined  for  practical  purpose*  by  toturtt*  stamlards  ? 
It  will  be  assumed  in  these  remarks  that  the  usual  eg.s.  definitions 

01  the  I  . lull,  tlic  jiii|,iin  .1;,.:!  the  volt  a:  ■  .iccfplt:.;  by  all.  \Vi'  .ire 
thus  in  possession  oi  ideal  values,  and  ail  concrete  or  material 
standards  muat  be  criticallj  examined  with  reapect  to  tbeae  ideal 

value*. 

It  will  be  as.iuincd,  111:1:. '  r,  th:>:  the  ohin  as  d'jtji:p<i  li\  the  re- 
sistance of  a  specific  thread  ot  mercury  under  standard  conditions 
is  acceptable  to  all  as  tbe  material  standard  of  that  unit.  There 
reniains  tbe  decision  between  tbe  ampere  as  defined  by  the  silver 
voltameter  »id  the  volt  as  de6ncd  bgr  means  of  a  standard  odL 
Material  Standard^ 

The  ampere  cac.:v  t  lie  represented  in  a  cuncrele  or  material 
form  in  the  >en«e  in  uln  li  'In  nhm  ;Mid  If  '-  •.  lan  b--  icp- 
resented.  A  standard  ohui  be  preser^C'I.  ir.iii^portcd  and  com- 
pared with  other  standard  ohms  l  y  •  ,  iii  .1  im-tiiotU  Ar-  ;i) 
most  identical  statement  may  be  made  rcspe^tiiig  the  volt  as  de- 
termined by  a  standard  cell.  When  one  is  in  possession  of  these 
two  standards,  one  is  fully  prepared,  by  means  of  the  appropriate 
apparatus,  to  measure  reaislanccs.  electromotive  forces  and  cni^ 
rents,  and  not  merely  average  values  of  tbe  last  but  instantaneous 
values.  On  the  otber  hand,  an  ampere,  widi  which  lo  ooopare 
currents  and  measure  vohs,  cannot  be  carried  about  and  ect  up 
as  a  cimcicte  standard  of  oamparisoii.  The  very  nature  of  the 
vcd^  therefore,  as  a  static  electric  pressure,  gives  it  a  very  im- 
portant advantage  over  the  ampere  from  the  point  of  vie*  of 
concrete  material  representation.  Amperes  cannot  be  compared ; 
voits  can  readily  be  compared. 
The  Voltameter  not  m  Ammeter, 

The  silver  vottameler  it  not  an  ammeter  but  a  eoutomeier.  It 
does  not  measure  the  value  of  a  current  at  any  instant ;  bnt  it 
measures  more  or  leu  perfectly  ifac  quantity  of  electricity  that 
has  puicd  in  an  oteeived  period  of  time.  The  valtte  of  the  enr* 
rent  derived  from  it  it  only  the  mean  arithmetical  value  of  a 
cttrrcnt  wincfa  varies  more  or  less  throughout  the  period  included 
in  the  observation.  It  has  it'i  scientific  uses,  but  it  is  an  imper- 
'fect  device  to  emplny  for  the  lejfal  definition  of  an  ampere. 
The  Chemistry  ot  the  Silver  Coulftiit-lcr  \u>l  Understood, 

It  bat  been  shown  within  the  last  few  years  that  tbe  electro- 
chemical equivalent  of  silver  may  apparently  be  made  to  vary  as 


rnndi  at  two-tenlfa<  per  cent.  The  variation  appean  to  be  due 
in  large  port  to  the  fetmalion  at  tbe  anode  ot  saae  nodifkatian 
of  silver  nitrate,  in  which  tbe  silver  has  a  larger  elactaroelMttiieal 

equivalent  than  the  silver  of  the  normal  nitrate.  If  this  omipoand 
reaches  the  cathode,  the  deposit  of  silver  is  greater  than  for  a  ' 

normal  solutio:;  1  'ix  best  suggestion  made  thus  far  in  tiii.^  con- 
nection IS  to  s<Jrj[ii  some  means  of  keeping  the  unknown  tom- 
pound  iway  irciii  the  cathode;  but  such  a  solution  of  t.He  liiiB- 
culty  may  or  may  n  't  *>e  a  perfect  one.  This  scrimis  cbicction  is 
sufficient  in  itseli  t.j  icuKje  in  favor  of  the  ;itiaiidi>nineiit  of  ilic 
silver  coulometer  for  the  purpose  of  icgallf  and  scientifically  de- 
ftnh«  the  ampere. 

/<j  Limitatiotts. 

The  silver  coulometer  hitherto  has  been  restricted  to  currents 
nut  much  in  excess  of  one  ampere.  Hence  for  practical  purposes 
in  calibrations  it  i-  -..cz^rU  worthless.  If  it  were  not  imperfect 
Otherwise, the  only  ■■<  r\in  it  can  perform  is  to  integrate  the  record 
of  an  ampere  balaiicc  and  lo  transfer  this  record  imperfectly  to 
a  pf.itcntiosneter  for  the  purpose  of  determining  the  electromotive 
force  oi  a  standard  cell.  But  the  standard  cell  itself  ia  capable  of 
recordhiCt  in  cmmeetion  with  a  alandaid  reaiatanec^  flw  taitaD- 
tucoos  indicBtian  of  an  ampere  balance.  This  cannot  be  done, 
by  the  tOvcr  caukmeter. 

Currents  Measured  Pmcliiall))  by  Standard  Cell. 

Even  though  the  ampere  should  be  legally  defined  by  means  of 
tfac  silver  eoulomcter,  practical  calibrations  for  both  legal  and 
scientific  porpoics  wonU  not  be  made  by  the  siiwr  ooukoieter, 
bat  by  a  standard  realttanee  and  a  ttamterd  eell.  This  practice 
would  lead  (0  two  values  Of  the  anqwre,  which  might  or  mi^ 
not  agree.  It  is  eminently  wiser  and  more  identific  to  preserve 
the  indications  of  an  absolute  ampere  balance  by  meant  of  a 
standard  cell  and  a  standard  resistance  than  to,eDdcavor  10  pre> 
serve  Ihem  by  a  silver  coulometer. 

R*tation  0/  tkt  Amftrt  BalMce  lo  iHt  OuerJion. 

la  Hie  last  analyaa  the  atnpcre,  fat  whate««r  way  it  may  he  de* 
fined  for  practical  purposes,  must  be  determined  by  meam  of  ah 

absolute  electrodynamometer  or  ampere  balance.  Such  a  ^eee  of 

mechanism  caiiiMjt  itself  be  employed  to  de/ine  the  ampcri;  for  gen- 
eral prarii,;jl  [iiiriHJse!.  It  cannot  be  precisely  duplicated;  itL-  in- 
dliatioiis  ::..:y  it.vi  Ivc  the  constant  of  gravity;  and  no  i.tm  instru- 
meiil  should  be  relied  upon  in  the  fin-i!  flecision  Thn  ifal  ques- 
tion now  IS  whether  tlir  results  oi/taiflnl  b>  ;iich  mstrumrtits  shall 
be  given  lo  the  world  in  the  form  of  the  electrochemical  equiv- 
alent of  silver,  or  in  the  form  of  the  electromotive  force  of  a 
standard  cell. 

The  advocates  of  the  silver  voltaroeter  urge  ilin'.  ilie  .impcru 
should  be  legally  defined  by  means  of  it,  and  tiiat  tbe  volt  should 
follow  from  the  ohm  and  the  ampere  by  Ofam't  law,  TU*  «aa 
mean  only  that  the  electromotive  force  adopted  for  any  standard 
oeN  mutt  be  detesnrined  by  means  ofaatan^hwd  reeistance  and  the 
silver  ooulomeler:  othtrwiu  the  dciinitian  of  the  ampere  by  the 
silver  coulometer  would  have  little  or  no  significance.  But  the 
electromotive  force  of  a  standard  cell  can  be  determined  more 
easily  and  more  reliably,  with  higher  precision,  and  theref.jre 
more  scicnf.tic.iily  by  ihi-  ti-c  of  .1  standard  resistarict  and  the 
ampcro  balance,  than  by  a  -tnndard  resistance  and  a  jiIvi't  c£»u- 
lotnclrr.  In  both  methods  ll.c  elei-rromolive  force  of  a  standard 
cell  lit  the  last  analysis  involves  a  standard  resistance  and  the 
ampere  balance ;  but  if  the  silver  coulometer  is  used,  the  indica- 
tions of  the  absolute  ampere  balance  are  carried  over  lo  the  stand- 
ard cell  through  the  imperfect  agency  of  the  silver  coulometer.. 
It  is  certainly  more  reliable  and  more  acetirate  lo  determine  tbe 
dcclronMlve  force  of  a  standard  cell  directly  by  the  tise  of  the 
ampere  balance  and  a  known  resistance  than  Indireeily  and  cir.- 
cuitmiily  Hiron^  Hie  ititeimediate  agency  nf  the  witnr  eoule> 
meter.  HVby  tahe  to  mndt  pahu  to  preserve  eonabtcncy  with  the 
past  when  obviously  the  direct  method  is  belter? 
0/1  wi  i'h  Ampere  Tivice. 

The  proposal  to  define  the  ampere  by  means  of  Ohm's  law  hat 
been  objected  to  on  the  ground  that  the  ampere  would  involve  the 
ohm  twice:  for  the  only  practicable  method  of  determining  the 
electromotive  force  of  a  standard  cdl  it  hy  oontparing  it  with  the 
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fall  of  potential  of  .1  known  current  over  a  known  resistance 
But  it  should  be  pointed  out  that  the  elect romotive  force  of  a  cell 
js  <lirtit;y  jiri -portional  to  a  resistance,  wliili  a  mrrmt  by  Ohm's 
law  is  inversely  proportional  io  a  resistance.  Hence  the  resistance 
dtM|>pcars  and  is  not  involved  at  all  in  the  current  TIrat 


Amperfs  — 


VtUs 


Ohms 


Rl 
R 


is  an  equation  cxpro>>ing  ilu-  upt-rauun^  tiy  >.\'u\c\\  il.c  ainpcte  for 
practical  purposes  is  derived  from  the  aitipere  lialance.  Any  mar 
in  the  ohm  will,  therefore,  not  affect  the  ampere  in  the  least.  The 

value  of  tin  \i'If  ultl  event  be  prr'i.  n'i         I  :  0:r  lilmi.  and 

any  corrcciion  tliut  iiitit:  tij^y  siiow  the  need  oi  niaknig  in  the  l^al 
olini  will  mean  the  ^atne  percentage  correction  in  llie  Yolt,  but 
ihc  ampere  will  remain  itnafTected. 

The  a  lsIoh  \oriiial  Ceil. 

Standard  colls,  and  especially  the  Westnn  nnrniat  cell,  have 
now  reached  such  an  approach  to  perfection  that  their  reprodn^ 
ihility  may  be  relied  upon  to  ahaut  one  hundredth  per  cert.  Their 

clrii  f  in!nti\ r  fi.rie  Can  1)C  dcf  i-rn.ir.' ■  t  w'lli  all  il;e  riii-iirai\  with 
wluch  the  .aujicrc  can  be  detcriimusj  by  ,ui  absointe  auiptrt:  bal- 
ance. The  Weston  normal  cell  as  now  constrnctcd  leaves  little 
to  be  desired  as  an  instrument  of  precision ;  and  the  definition  of 
the  kgal  volt  in  connection  with  it,  and  of  the  ampere  by  Obn's 
law.  wHl  bring  tbe  legal  ndnes  of  these  quantities  into  agreement 
wirfi  ^te  in  practical  nfe 

MBMOKAMgiA  RDH  THB  U.  a.  Bin£AU  OP  BTAMDAailS. 

■fl'i-  riiiicl  Stall  -  lUireau  of  Staii'Ianl,  subniitteil  i1itc<-  mem- 
oraiiila  [  >  :hc  cuaicrtncc.  One  of  llit  -c  jjave  an  outline  oi  jiivev 
ligations  that  should  be  carrKil  <  at  m  order  to  make  it  possible 
for  Ml  inlemaiionai  congress  to  rcdefini;  the  electrical  units.  The 
op<ni«ni  was  expressed  that  there  is  too  nmch  uncertainty  attend- 
ing the  values  of  the  standard  cell  and  the  clectrodiemical  equiv- 
alent of  ailver  to  warrant  any  change  at  present  in  their  legal 
values;  and  that  il  wouM  la  livtri.i  ;m  i.in.lnri  Ihm ■^ti^;ation'•,  if 
necessary,  for  three  or  four  years,  and  then  to  select  values  ihai 
will  stand  for  a  generation,  rather  than  adopt  values  hastily  that 
may  rei|uire  modification  in  a  few  years.  .  If  poasihie  tbe  ohm 
•hould  be  redeterrofaied  by  several  different  methods  in  a  very 
thorough  way,  to  make  sure  whether  any  change  is  needed  in  its 
present  definition ;  this  is  the  more  needed  as  its  value  enters  into 
the  rleterniiiiatiMii  .if  tin-  vull  ai-.d  ai  nlhrr  i-U-rtrii-.i'.  units, 

A  second  meniorandum  submitted  a  proptisai  lor  new  legal 
definitions  of  elcetric.il  units,  intended  to  harmonize  the  two 
different  views  advocated  regarding  the  definition  of  tbe  units. 
The  proposal  is  that  while  the  definition  should  state  that  the 
chill,  \iilt  and  ampere  arc  intcndcl  Im  h:'.\c  ccrlain  values  in  the 
c.g.s.  system,  their  actual  legal  values  will  l>e  dctincd  by  ccrfaiii 
concrete  standards,  prepared  in  certain  definite  ways  to  be  offi- 
cially Specified.  There  will  thus  be  no  ambiguity  or  unoerlainty 
regarding  ^le  legal  anits,  tbefe  will  be  international  agreement  as 
to  their  values,  and  yet  they  may  be  redefined  and  their  values 
sliKhtly  modified  (say  a  generation  hence)  if  the  differences  be- 
tween the  U-Kal  \:iUi<'s  aitri  true  valLn-^  jrrove  to  \k  sufficient  to 
warrain  it  Jt,  on  tin  uther  h;ti)d.  the  detinition  should  be  made 
in  terms  of  the  c.g.s  units,  any  country  is  at  liberty  at  any  time, 
independently  of  other  coimtrics,  to  order  its  standards  and  to 
brinir  them  more  nearly  in  aceord  with  what  it  feels  to  he  the  tne 

^a■lu•^  rif  tlu-^e  units,  un!<-'^'^  ronrrirtr  slaialarfk  arr  l(v:a!l,'e<l  apart 
ftusn  the  units  (as  has  been  done  tii  England),  wluch  liic  mem- 
oranda states  to  be  undesirable. 

Of  the  three  units  to  be  defined,  only  two— the  ohm  and  tiie  volt 
—should  be  independent.  If  fortber  feseafcb  shall  demonstrate 
that  the  silver  conlometcr  is  mtpre  rdiable  for  precision  measure- 
■  ments  flian  the  cadmium  cell,  the  Bureau  of  Standards  will  be 
willing  to  reconsider  ihi^  chuin'  A  .UriJ.al  ijrcfcri'nrc  wa^  i-t 
pressed  for  the  cadmium  cell  over  the  present  standard  or  Clark 
cell 

A  «ub-coiniiilt«ion  to  carry  along  the  investigations  indicated 
•above -«ho|ild  epasist  of  rcpreaeoutives  of  Physikalischen  Tcch- 
niache  Ratchsanitalt,  the  National  Physical  Laboratory  of  Eng- 


land, one  of  tht  government  laboratories  of  FnuMse;  and  die 

United  States  National  Bureau  of  Standards,  not  more  than  two 
tiRinbt-rs  ijf  each  to  be  appt'^nu  il  in  tlu-  president  or  director  <<{ 
each  institution,  in  addition  to  the  said  president  or  dircct^>r, 
and  12  other  members  to  be  selected  by  the  present  oonfercncr— 
in  all  not  more  than  24  members.  This  oommisaioin  should  bt 
anthorizcd  to  iaane  a  caO  for  an  intemational  congress  when  the 

results  of  invc-.iiKalji)iis  shall  warrant  it,  ar.d  In  make  a  repC'd 
and  rixomiiiL-iidalions  t'l  such  cungro;.  cuiiutriunt;  the  subjcrt 
of  clcoli  leal  iiiiifb. 

A  third  mcmoraiidutn  submitted  consisted  oi  a  discussion  by 
Dr.  K.  E.  Gulbe  on  the  electrochemical  equivalent  of  silver,  and 
called  allcndon  to  the  need  of  further  research  to  determine  tlx 
value  of  such  equivalent. 

A  recommendation  was  ak.i  n  aih  Ai;h  respect  to  an  inicnn- 
tiooal  committee  consisting  ol  representatives  from  such  goivru- 
inititntions  as  support  well-equipped  laboratories  for  the 
and  study  of  electrical  standards,  which  should  »u- 
pervise  die  inteivamparison  of  stamdards  and  r  »ignate  the  valuer 
lu  be  assigned  to  the  standards  of  each  institution  as  a  resiiU  if 
such  intercomparison.  These  intcrconiparisons  of  standard-  >r 
of  copies  of  standards  would  be  made  at  the  several  govertuM  iit 
laboratories,  and  would  not  necessitate  the  establishment  of  j 
new  institution.  Such  an  intemational  committee  might  a!r4> 
take  oogniaanoc  of  the  standardc  of  iodnctanoe,  of  capacity,  of 
photometry  and  of  sndi  otter  stai^rds  as  m«ht 


Letter  to  the  Editors. 

Elfidenqr  of  Ltghdng  Balancers. 

To  Ou  Bdilttnt  »f  lilectricai  Worfd: 

Sua:— In  your  issue  of  January  13,  page  115,  Mr.  C  T.  Wil- 
kinson 4how«  the  over-an  efficiency  of  a  babneer  set  to  be: 

'  =  -  + 

and  hn  being  the  generator  and  motor  current,  respectiveh. 
In  cakuiating  this  over-all  efficiency,  howevrr.  iin  cottsuini- 
)  given  to  tlm  fact  that  the  balancer  set  >tippiirs  u>  po«tf 
(m|y  tnJf  die  voitsge  which  tbe  main  generator  uses,  ani 


^t  » 

MLAMdR  CDlCOtrS. 


that,  therefore,  the  transmtcsion  efficiency  of  the  power  futaiiM 

by  the  balat»cpr  set  must  be  lower  than  the  transmission  efficieti'  :■ 
of  the  p<iwcr  furnished  itircctly  by  the  main  generator,  TV 
over  all  cfBcicncy  of  the  balancer  set  is,  therefore,  in  fact 
than  the  above  equation  determines,  because  the  babmccr  set  w 
additkm  to  the  losa  represented  by  (i — tt)  produces  the  rfdoctiat 
of  potential  lor  which  it  is  intended. 
Referring  to  the  accompanying  sketch  wherein  r 
k      re^stance  in  positive  and  negative  leads, 
Rm  =  resistance  in  neutral, 
the  tranamisMon  efficiency  of  die  power  fiumished  directly  Iv  de 
is: 


J? 

"F" 


and  the  trartsmissioH  efficiency  of  the  power  furnished  wiJi.g" 


uiyuizuu  by  GoOgle 


Hakcr  34,  1906, 
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The  last  member  of  fhi»  equation  repre*ents  the  decrease  of  the 

transmission  efRciency  of  the  balancer  set  as  compared  with  that 


of  the  main  generator.  The  over-all  effidency  of  the  balancer 
set  is  therefore: 

"  ~  (7       2/m  )    ('"*  ~    K  ) 


PrrrsBuac  Pa, 


B.  F.  Jakobsen. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


DyMOMM,  Moton  umI  TraaafonBcim. 

MagHttit  induction  in  Dynamo  Armaturti. — Rueoenbekc. — In 
designing  electric  nxachincs  it  is  important  to  know  the  path 
which  the  lines  of  magnetic  induction  take  in  the  air-gap  and  in 
the  iron,  in  order  to  determine  the  excitation  and  also  because 
the  iron  losses  in  the  moving  parts  depend  on  the  density  and 
the  distribution  of  the  lines  of  induction.  With  respect  to  the 
latter  point  the  path  taken  in  the  armature  iron  is  especially 
important  and  has  recently  been  the  subject  of  extended  experi- 
ments by  Thornton  and  Studniarski.  The  main  point  which 
has  been  established  is  that  in  the  neutral  zone  of  the  armature 
the  induction  is  a  maximum  not  at  the  outside — as  might  be 
expected  from  a  first  approximate  calculation — but  further  to- 
wards the  center  of  the  iron.  The  reason  for  this  particular 
phenomenon  is  considered  by  Studniarski  to  be  the  self-demag- 
netizing reaction  of  the  arnuture.  The  present  author  gives  a 
mathematical  theory  of  the  subject. — Elek.  Ztit.,  February  8. 

Commutation  Oei.schlaeoib,  Deri  and  Dettmaji. — 

Three  letters  referring  to  the  recent  article  of  Dettmar.  They 
concern  the  history  of  commutation  poles  and  some  special  ap- 
plications like  the  use  of  commutation  poles  for  shunt  motors 
with  adjustable  speed. — Elek.  Ztit.,  February  22. 

Lamp*  and  Liglitiat. 

Arc  Lamp. — CoasEPius. — At  the  Exposition  in  Liege,  the  Vogel 
lamp  of  the  Phoenix  Electrical  Co.  was  shown  which  represents 
a  combination  of  an  enclosed  arc  and  a  mercury-vapor  lamp.  Of 
the  two  carbons,  the  lower  one  is  placed  in  mercur)'  amalgam 
and  the  arc  has  the  appearance  shown  in  Fig.  i.  The  lamp  shown 


nCS.  I  AND  2. — ABC  LAMP. 

in  Liege  was  a  triple  lamp  with  common  regulation ;  it  is  shown 
in  Fig.  2.  It  furnished  "considerable  quantities  of  light"  and 
the  carbons  are  said  to  have  a  life  of  1,600  hours.  The  lamps  are 
u.<ied  in  connection  with  a  starting  resistance.  According  to  the 
composition  of  the  amalgam,  white  or  colored  light  may  be  ob- 
tained.— Elek.  Ztit.,  Februar>'  8. 

iVaitt  in  Incandtsctnt  Eltctrit  I.i>Aifi»;.— Wilkinson.— A 
paper  read  before  the  Leeds  section  of  the  (Brit.)  Inst.  Elec 
Eng.    The  author  gives  some  glaring  instances  of  the  use  of 


wasteful  lamps  and  then  suggests  remedies.  He  first  suggests 
a  law  according  to  which  the  electricity  undertaker  would  be 
authorized  to  refuse  to  supply  a  consumer  who  uses  wasteful 
lamps.  A  second  remedy  which  he  applies  in  practice  is  to 
issue  a  lamp  specification  of  not  too  exact  a  nature  and  to  test 
lamps  for  contractors  at  a  cent  a  piece  to  see  that  the  lamps 
come  up  to  their  nominal  candle-power  and  wattage.  Tested  lamps 
are  stamped  a:id  consumers  are  advised  to  use  only  lamps  so  certi- 
fied. (In  an  editorial  note  the  objection  is  made  that  the  lamp 
maker  will  soon  find  that  he  can  avoid  the  rejection  of  lamps 
by  supplying  lamps  of  high  initial  efficiency  and  short  effective 
life,  since  life  tests  are  out  of  question  under  these  conditions.) 
The  author  finally  points  out  that  the  present  low  average  effi- 
ciency of  lamps  is  at  least  in  some  measure  the  result  of  bad- 
pressure  regulation  on  the  supply  network  which  is  destructive 
to  high-efficiency  lamps,— Lond.  EUc,  February  16. 

Power. 

Gas  Engines. — Atkinson. — A  paper  read  before  the  Manchester 
Section  of  the  (Brit.)  Inst.  Elec.  Eng.,  on  the  applications  of 
gas  engines  to  electric  driving.  Different  methods  of  governing 
are  discussed.  The  simplicity  of  "hit-and-miss"  governing,  to- 
gether with  the  economical  results  thereby  attained,  make  such 
an  arrangement  thoroughly  satisfactory  in  many  instances.  There 
are  cases,  however,  where  automatic  regulation  has  been  intro- 
duced with  a  view  to  eliminating  the  governing  variation.  Broadly 
speaking,  four  methods  have  been  adopted  for  this  purpose, 
namely,  throttfc  governing;  cut-off  governing;  varying  the  rich- 
ness of  the  charge  by  throttling  the  gas ;  varying  the  richness 
of  the  charge  by  admitting  the  gas  earlier  or  later  during  the 
suction  stroke,  but  cutting  it  off  always  at  the  same  period  at 
the  end  of  the  suction  stroke.  The  relative  merits  and  demerits 
of  these  different  systems  were  dealt  with.  For  alternating  ma- 
chine driving  a  multiple  cylinder  will  be  used.  Engines  giving 
two  impulses  per  revolution  will  be  mainly  adopted  for  mod- 
erate powers,  and  for  larger  powers  two  such  engines  would 
be  combined  having  their  cranks  at  right  angles. — Lond.  EUc, 
February  16. 

Ulilitation  of  Blast  fumact  Gases. — Freyk. — A  paper  giving 
a  full  and  detailed  estimate  of  the  available  power  and  of  the 
cost  of  operation  of  a  gas-engine  power  station  operated  with 
the  waste  gases  from  a  blast  furnace  plant.— /our.  Wtstem  Soc. 
Engineers,  February. 

Steam  Turbines. — A  note  stating  that  Mather  and  Piatt  are 
now  taking  up  in  England  the  manufacture  of  the  Zoelly  steam 
turbine  of  Escher,  Wyss  &  Co.  The  Zoelly  turbine  is  a  multi- 
stage impulse  turbine,  with  horizontal  shaft,  and  its  chief  feature 
lies  in  the  cotwtruction  of  the  wheels.  The  same  issue  contains 
a  description  and  results  of  tests  of  two  t,joo-kw  Curtis  steam 
turbines  ^uilt  for  a  London  station. — Lond.  Etec,  March  2. 

Steam  Turbines.— Snvttis  and  Hobart.— The  first  part  of  an 
article  on  the  effect  of  admission  pressure  on  the  economy  of 
steam  turbines.  The  article  is  fully  illustrated  by  diagrams  and 
contains  extended  tables. — Lond.  Ending,  March  a. 

Crane  Motors. — Hiu. — The  conclusion  of  his  paper  the  first 
part  of  which  was  recently  abstracted  in  the  Digest  The  author 
deals  with  the  effect  of  the  load  factor,  and  discusses  the  design 
of  controllers  for  crane  motors. — Lond.  Elec,  February  23. 

Tractton. 

Self  Induction  in  Sletl  J?(n/.t.— Wilson.— The  author  has  ex- 
perimented with  two  bull-headed  rails  of  iron  having  a  specific 
resistance  of  21.5  X  to'*  ohms  per  cubic  centimeter  at  about  9* 
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C  The  olijcct  of  hb  tests  wu  to  discover  bow  the  ehmk  rcant- 
ance  of  the  nilt  it  varied  when  alternate-currents  of  different 
macnitudes  traverse  them  at  different  frc>y.:cucics ;  how  much 
the  potential  difference  (impedance  volts'*  between  the  ends  oi 
a  given  leiiRih  i  f  -.at'.  \-,  iruri;,^cil  oxer  the  direct-current 
value  under  the  actio:;  ot  aiiernaiUny  currirms  ot  dillerent  mag- 
nitudes and  frcq.'.encies,  when  the  return  circuit  consists  of  a 
copper  condtictor  suspcnOcd  parallel  with  the  rails  at  different 
distances  from  them;  how,  when  two  rails  are  used  in  parallel, 
the  potential  difference  betuern  their  ends  varies  for  a  given 
Miillt  of  (he  niapcnded  conductor  as  the  distance  between  the 
rafli  if  ratied;  and  finally  to  find  the  setf-indudiou  of  dicirita 
conittfag  of  K  nil  or  nils  and  a  patalld  vnrbtud  copdnetor. 
The  KMiIti  are  given  ki  taUea  and  diagnau.  Tke  audnr  fiftt 
fooid  that  far  a  ghnen  trtq/mef  the  ratio  of  die  otutfe  ftatelaine 
to  sMematiag  and  diract-eumnts  i»  grader  the  higher  the  cur- 
rcttt  The  next  experiments  were  made  with  one  rail  and  the 
return  overhead  conductor,  and  then  with  two  rails  in  para'.lil 
using  the  same  overhead  coiuliictrir  as  a  return.  The  height  of 
the  conductor  over  the  rail  W3<i  changed-  i  hi  T<  snh^  for  the 
frequency  of  lOO  are  given  in  Fig.  .3.  The  circiut  formed  of  one 
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MO.    3. — CUIIVtS    SHOWING    KEiLUS.   ClF  IF.SrS, 


rai;  ari4  tht  conductor  had  a  self-inductioa  of  Jy  X  10'  henries 
at  frequency  50  whes  150  amperes  t ravened  Ibe  rail,  and  36  X 
IK)*  henries  at  frequency  2i  with  the  same  current  value.  Com- 
paring these  widt  the  scU-induction  obtained  when  the  over* 
head  condnetor  was  13  ft  above  the  rail  at  eoncsponding  fro- 
twociea  and  OMrrenti  we  see  that  the  u-fi.  all  spooe  only  about 
doaiUcs  the  scK-indoetioR  of  the  drcoit.  And  yet  there  is 
evideitoe  lo  show  that  the  froiucneics  dealt  with  are  cnormods 
as  compared  with  the  frequencies  which  would  be  required  to 
produce  an  approximately  uniform  diilribution  of  current  over 
the  sectirni  ■if  t";..-  r;i:l  ']"h;i'  i,  l.i  say,  :it  li.e  fr-iiurticn-s 
dealt  wiLli  the  oaUr  lavtr.^  <ji  liic  rau  are  tatrjiiig  most  of  the 
current.  The  greater  penetration  at  the  lower  frequencies  is 
shown  by  the  increased  self-induction.^ — Lond.  EUc,  February  Jj. 

Thrfe-Phait  Traction  in  Simphm  T'linnrf.-'The  Simplon  tunnel 
it  to  be  opened  early  this  sannser.  At  the  end  of  last  year 
Brown-Boveri  &  Ca  offered  to  install  electric  traction  and  to 
finiBk  the  eqaigoHnit  before  the  opening  of  the  tunnel  This 
offer  was  made  in  onltr  to  enable  a  eompariaon  between  ate  an 
and  ctatiie  ttaelien  on  a  line  sadtable  to  dww  the  ^cial 
advantages  of  eleetrie  traction.  Waioly  on  acconnt  of  die  dif- 
fictilties  of  ventilation  this  offer  was  accepted  by  the  Sw^ss  Slate 
Railways.  In  view  of  the  short  time  available  it  was  impos- 
sible to  (1rv:.<-  .1  new  ■  ■.•■-fm,  but  since  Br  own  I'.i  ivm  ,\  Tn  are 
builditte  f'lr  till-  Itii'i;in  VaUellins  Railroad  two  tHTue-iii-.sw 
locfjiii'itivc.  f.irh  I'ii  II  run  ixio  to  i,r«>")  tip,  and  since  it  :Li'[KMrril 
possible  to  u'e  these  locomotnes  tui  ilie  Simpler;  tujintl,  the 
three-phase  >\stem  was  selected.  Its  choice  wa-  i)i'jrcfore  due 
nainl/  to  incidental  causes.  At  each  of  the  two  terminals  of  the 
IHMI,  wMch  is  ao  km.  <t2  miles)  long,  there  exist  water  power 
Station*,  each  of  which  famished  up  to  the  present  time  the 
power  for  the  many  motors  used  in  the  constrnction  of  the  tiinnel. 
The  plants  will  now  be  used  iar  tnetion  purposes,  direc-phaae 
cnnaala  being  generated  at  jjoo  volts  and  15  pcrfcids.  For  the 
trcscflt,  only  the  (nnnet  proper  is  to  be  operated  eleelriealljr:  the 


airreat  will,  thereiioire,  be  supplied  immediately  withoot  ttsBS- 
formatton  to  the  trolley  wires,  the  rails  being  used  for  the  re* 

turn  I'urrtut.  Wh^n  a  train  .irnves  at  one  ternnnai  the  ste.ira 
locomotive  ;»  rcpLiccd  bv  an  electric  lucomotivc  which  is  again 
taken  off  when  the  triiin  Ims  pi-sed  the  tunnel.  The  )>xonjotives 
h.r.e  three  driving  axlf,  besides  two  rtrnning  axles.  1  he  motors 
are  h'.:ilt  for  two  s)  I'uls,  nu-ir'.y  ami  fiS  km.  (20  and  41  miles) 
per  hour,  the  speed  being  changed  by  changing  the  whole  con- 
nections. The  draw-bar  pull  of  the  locomotive  is  six  totvi  at 
the  lower  speed,  and  3.5  tons  at  the  higher  speed.  .All  switclics 
ate  operated  by  compressed  air ;  there  are  two  electrically-driven 
alrf  unsw  opentiog  indq^dently  of  each;  other.— £<«ilr.  Ztit.. 
Pebrnaiy  ift. 

Siitgl«-Pluu*  Raiiway  in  SMitfrland.—Tht  Oerlikoo  Company 
will  equip  the  Vallc-Maggia  Railroad  from  Locarno  to  Big- 
n  {>cn  I  ht  road  has  a  length  of  km.  (about  17  niiies  1  The 
^lii-ptvt  Kraile  li  about  3.3  per  Cent.  The  gauge  -.vill  bi'  one 
nictoi,  .niii  (he  trains  will  weigh  V]>  t  i  55  loi:^  Sini;lc-pha.se 
current  will  be  used  at  S.000  volts  motor  <ar;  have  four 

axles  with  four  40-hp  single-phriii  motors:  traihr  will  al<o  be 
used  for  passengers  and  freight.  An  available  water  power  will  be 
used,  and  (he  power  house,  which  will  not  be  very  far  frcMii 
the  center  of  the  road,  will  contain  two  350-kw  generating  sets. 
TUs  railioad  will  be  the  second  one  in  Switzerland  to  Use  single- 
phase  correnL  The  first  one  is  an  experimental  road  from  See- 
bach  10  Weltingcn,  which  was  alao  aq,ripped  by  the  Oerilkon 
Conipaay,  and  operate!  at  i5,aa»  volta.  Ilio  resulu  of  this  first 
road  have  been  so  satisfoetory  ibat  the  railway  department  of 
the  Swiss  government  permitted  at  once  the  use  of  5.000  volta 
On  the  trolley  wire.  This  is  the  highest  voltage  used  so  far 
in  Switzerland,  with  the  only  exception  of  the  experimental  fOad 
mentioned  above. — HIek.  Zeil.,  I'ebruary  22. 

British  Traction  System  —  \  br  first  part  of  an  illustraft^i  (!■ - 
scription  <i''  ^hr  Greenwich  power  house  of  the  Lonflon  County 
Council  Train.'. ays.  Its  lota!  capacity  will  he  .vi,<x«i  V w.  but 
this  has  been  divided  into  two  parts,  of  which  the  first  only 
is  being  proceeded  with  at  present.  This  part  contains  four  ma> 
chines  of  3,500  kw  capacity  earh.  «o  that  the  total  is  14.000  kw. 
The  second  part  will  have  four  machinr*  of  5.000  kw  each.  Thn-e- 

phase  currerrts  are  generated  at  &600  volu  and  as  periods  (the 
center  of  generators  being  earthed),  and  are  transmiltod  to 
'motor-generatBr  anb-atations,  where  they  an  oonvcrled  to  direct 
atrrent  at  ss9  voltt.— Lond.  Bite.,  Pebraaiy  aj. 

taatalbitlon>t  S^ateav  and  AppHancea; 

Operating  Smtches  from  a  Distance  Without  Auxiliary  Jfir#j. 
-  MoLTHAUF.— In  order  to  di.iconiiect  distant  transformers  for 
the  purpose  of  avoiding  no  loa  '  losses,  or  in  order  to  change 
the  ccmncetions  of  double-taritt  meters  a  simple  and  cheap 
method  is  v.ilu.a'  Ic  for  central  stations.  For  cheapnc??  it  is 
important  that  m>  auxiliary  wire*  should  be  used.   The  author 


rifi     ^  -  W.<Olt!«.M    •'I-    !.'.\iii:n    .  ■  IN  S  KCTIONS. 

accomplishes  this  result  by  .sending  ctjrrents  ol  special  frequencies 
over  the  supply  network  to  relays  which  operate  the  swilcfaea 
and  which  arc  tuned  to  certain  frequencies.  If  the  system  is  to 
he  used  in  tfirect-enrrent  stations,  a  small  machine  i*  to  be  in- 
stalled in  the  power  plant  for  tcacnting  alternat»g>«wf(Ut  or 
pulsating  direct-^nirent  of  variable  fniqvencjr,  fhti  cnrrcat  being 
thn  snpcrpoaed  on  the  direct'eurieDt  of  the  power  plant  The 
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nosi  intportant  tlevice  of  tbe  sycletn  is  the  receiving  relaqr.  It* 
liriaqiiie  majf  be  teea  from  Fig.  4-  It  consists  essentially  of 
steel  loncues  tuned  to  eertain  freciiiciicics.  If  currents  of  the 
pr<.;Kr  frnjuciicii's  arc-  tr.i;i-.mittcd  over  the  suf'fil)'  wire,  thr 
tongue  tuned  to  this  frequency  begins  to  vibrate  aud  produces 
the  denred  oounection  citber  by  s  mechanical  ptisii  or  by  dosing 
a  special  uuitiAry  circuit  m  is  an  alternating<curreiit  magnet 
which  is  able  to  set  into  resonance  vibrations  at  least  two  steel 


ductort.  Tbe  ioUowing  retuhs  of  a  lest  of  the  New  York  Edisoa 
Compaay  arc  qtiotcd : 


Ouuenuc  tosws  in 


tor:>;-iei  -Iio-.unK  :n  or>)s-- .cctii/n  in  T"!'^  i  ;it  nnd  The  nor- 
nu'i  irtqin  i;c)  hi  iln:  puvvci  pUnt  iiia>  Ir  ioo  i^eriod*  per  second 
and  the  :arg<  bl  change  in  this  number  above  or  below  the  normal 
ralue  may  be  i.$  per  cent  in  ordinary  service.  In  Ibis  case  one 
tongM  is  tmed  to  gB  (the  upper  one  in  the  iilustratioo)  and 
the  aeeond  to  103  alternations.  If  the  number  of  alternations 
is  intentionally  raised  in  the  stntion  to  io.>  or  if  a  special  cur- 
rent of  this  fretiucncy  is  sent  over  the  wtrv.  the  tot; i;  it.  f.-.  Kf- 
gint  to  vibrate  rapidly  and  close*,  a  contact,  ^•,  for  ntsiaiice,  by 
means  of  the  lever,  h,  which  is  movable  between  two  positions 
of  equilibriinn.  The  vibrating  tongue  pushes  the  free  end  of  the 
lever  out  of  one  t>osit)on  of  cnuilibrinm  <  shown  by  dotted  tines 
in  the  illustrntif .n )  d  th:  t  f!ir  't\i  r  1'  tlii  iwn  over  to  the  Other 
position  of  equilibrium  i-Iik.wi  iti  di^wii-oiit  lines).  In  this 
licw  position  the  lever  cli"-c>  .i  >  rcint  which  may  be  used  in  a 
«r^l-known  manner,  for  instance,  to  produce  attraction  of  the 
armature  of  the  switch,  t.  This  situation  will  rcnain  ondiangcd 
until  intentionally  a  current  of  iS  alternations  per  second  is 
sent  o>-er  the  wire.  Then  the  tongue,  /i.  will  be  set  I'n  rapid  vibra- 
tions and  will  throw  the  lever  li^^k  nuo  tin-  po^;tiiiii  Nliown  in 
(lotted  lines  so  that  the  contact,  k,  is  now  broken.  Several  modi- 
fications  are  described,  together  with  the  .ipplication  of  the  author 
in  central  stations. — Hick.  Zcit.,  February  8. 

Chorgint  Batleritt  in  Grra/j.— EDiaa.— -The  first  part  of  au  ar- 
bcle  on  charging  batteries  in  graups.  Since  the  charging  volt- 
;iE'c  of  a  storage  battery  is  niticli  higher  than  the  discharge  volt- 
ih-,  a  battery  can  be  charged  at  the  supply  voltage:  i.  e.,  without 
the  use  oi"  b<>i,-ti  r?.  i  ti;  ,  ovil;.  uln'ii  :t  is  dividi;.!  into  groui-» 
which  arc  i  iiiitiected  m  serie,*  during  liisciiarge,  but  arc  con- 
nected differently  during  charge.  For  a  !urig  cme  it  was  usual 
to  divide  the  batteries  into  two  gnupa  which  were  coaoeeted  in 
pardid  during  charging  with  the  aid  of  proper  series  reststanees. 
while  the  two  groups  were  connected  in  serii.-<  fr  r  discharge, 
the  resistances  being  then  di?connected.  More  recently  methods 
have  been  devised  by  which  the  battery  is  divided  into  three 
groops  whereby  the  loss  in  the  charging  resistances  may  be  con- 
siderably reduced.  The  author  ghres  the  femulas  for  the  dif- 
ferent arrnngementa  possible.— £M.  un^f  Pff/yf.  JtNir«r4rA«ii,  Feb- 
naiy  i. 

N^'ircs,  Wiring  aiKl  Conduits. 

Fnptr  Venus  Kubbcr  (or  Cable  /»UM(<3/ioM.— Tamlyn — A  com- 
parison of  paper  and  rubber  used  for  insulating  cables  for 
thrce-pbase  distribution  to  sub-stations  in  dties,  using,  sa>-, 
a  freqaeney  of  95  cyde*  and  potentials  of  from  6^000  to  12^000. 
Neither  kind  of  insulation  is  perfect;  in  a  given  case  the  suc- 
eess  or  failure  of  a  cable  depends  upon  the  care  used  in  the 
<ltsign  uul  ni;ii:uf;ictiirc  .-ui'l  niion  tlx:  service  conditions.  Since 
paper  caMcs  u:c  cheaper  in  first  cost  than  rubber,  and  will  last 
as  long  as  the  sheath  remains  ultact,  tbey  are  undoubtedly  bet- 
ter in  places  where  there  are  no  gfouoded  direct-cunent  trolley 
srttems,  or  where  the  etecttrolysfs  caused  by  such  systems  can 
lie  tliminnted.    It        r.-ir  ini-i  'n  'i'-  ihat  the  life  of  rubber 

cables  installed  wiicre  ordinary  city  conditions  obtain,  is  indepen- 
lient  of  the  life  of  the  sheath.  This  is  especially  true  in  view  of 
the  tfreli-known  action  of  even  dfy  air  on  rubber.  Vulcanized 
rolibcr,  while  It  will  last  longer  than  pure  rubber,  is  by  no  means 
free  from  deterioration.  Paper  will  stand  a  temperature  of  90" 
C  for  a  time  without  any  bad  cflfect,  although  the  regular  work- 
rf  '.omiier-itiire  "ihnn;.!  not  be  allowed  to  rise  as  high  as  ;'ni^ 
Rubiitr  cannot  stand  more  than  65*  or  70"  C.  for  even  a  shor.  time 
without  softening.  The  specific  inductive  c.ipacity  of  paper  is 
less  than  half  that  of  rubber.  This  is  an  important  item,  because 
die  loas  due  to  tile  capacity  of  the  Hoe  is  directly  proportional  to 
tW  sfeeilie  hidnctive  capucity  of  the  insulation  between  die  con* 
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These  Agures  show  a  decided  advantage  ni  favor  ot  tiie  paper- 
insulated  rable.-~£iig*nif  fftwt,  March  15. 

Electric  iViring  of  Smali  BuUdmgj.—Roasoei.—M  abatraet  of 
a  paper  read  before  the  New  Castle  section  of  the  British  Inst 

Elec.  Eng.,  on  t:ie  electric  u  it  jig  of  sin.ill  l:'.;il':1niK->  ihiriii^;  course 
of  erection.  The  aim  should  be  to  cornpett  with  gas  in  cheapness 
.ind  to  do  this  some  cheap  method  must  be  adopted,  such  as  the 
American  split  insulator  system,  though  that  requires  that  th* 
wires  to  switches  be  carried  in  insulating  tubes.  The  author  ca» 
nieiicU  the  bitumini/ed  tubing  and  in  reflv  to  the  objection  that  it 
is  liable  to'  be  pierced  by  nails,  says  that  the  same  thing  applies 
to  light  steel  tubing.  His  spcci.il  abhorrence  iS  clOse-joint  tuUtlg. 
— Lond.  Elec.  Times,  February  15. 

DetermtHotian  «f  Pteder  Dro^.-^WAtLAci.— With  reference  to 
a  former  article  in  ELBcrmiCAL  World  the  author  gives  an  ana^m 
of  the  economics  of  feeder  transmission  and  a  formula  for  od- 
culatiiig  it,  together  with  a  curve-chart  for  estimating  feeder  diqpi 
-St.  R'y  Jour  ,  >!rtTi  h  ^ 

Ele«tropliyalcs  and  Magnetisoi. 
Hysterfsis  Loss.—Svuma.—\  commnnicatlon  pointing  out 

that  Steinineizs  hysteresis  l.iw  is  purely  empirical  and  is  not 
exact  over  the  whole  range  of  induction.  Stcinmctz's  law  con- 
tain-, the  i  -Otli  power  of  B.  As  noticed  in  the  Digest,  Wild  re- 
cently found  that  for  very  low  values  of  B  the  exponent  should 
be  2.7  instead  of  i  .6.  The  writer  poims  out  that  there  is  nothing 
irprising  in  that  He  has  investigated  the  behavior  of  dcctftK 
magnets  for  iiisirutnent  purposes  and  has  proved  that  the  phase 
difference  between  the  tnagncli/ing  currt  -ii  .i  nl  tin-  ni.iKiieti^m  it 
dependent  up<m  the  ratio  of  E  to  B',  where  h  is  the  energy  loss 
in  hysteresis  for  a  cycle  of  maximum  Hux  density,  B.  Now,  if 
in  the  equation  B  —  B*,  the  exponent,  x,  is  less  than  2,  the  ratio 
nf  £  to  B*  mnst  decrease  as  B  increases.  This  is  true  for  values 
of  B  over  1,000.  The  curve  connecting  the  v  il.ir  01  T '/?'  with  B 
has  a  maximum  value  for  some  \alue  of  ii  B».j;cr.il.>  lying  be- 
tween 600  and  1,000,  and  as  B  is  diminished  below  these  v.ihies 
the  value  of  E/B*  falls  very  rapidly,  showing  that  if  £  =1  the 
raltie  of  X  mnst  be  greater  than  3  for  these  low  values.— Lond 
Eh  i'  .  I'l  liriiary  .-i 

Xoit  Mcltilltc  t  (>i,)/r/ii.  r.— Rf  DCE — An  acc  tint  of  an  iiivesis- 
gation  in  which  the  author  found  that  an  ordinary  vacuum  lube 
or  incandescent  lamp  may  be  made  into  a  condenser  by  coating  it 
with  tinfo;!  on  the  outside  only,  the  exhausted 
air  acting  as  the  inner  coating.    .And,  furlhcfv 
the  outside  coating  may  he  replaced  by  a  second 
vacuum  surrounding  the  first,  thus  obtaining  a 
condens-.r  »:tluntt  any  metallic  coatings.  Such 
a  condenser  is  shown  in  Fig.  5.   Exhaustion  need 
not  be  carried  beyond  t  cm.  of  mercury.  Charg- 
ing ntay  precede  exhaustion  without  graatly  altei^ 
incT   it    .■'.nt!  the   nir  mny  he   reiietvrd  ?5?t»'ee« 
FIG.  S. — NON-  charge  and  discharge  witiiout  greatly  reducing 
METALLIC  the  effect.— Lond  Eiec.  February  23;  from  Pcac 
COMVENSES.      Ciimhi-ulg,-'  PU-i  .S".,.;     T:inn,-i'v  ^i. 

Electrochemistry  and  Batteries. 

Pix^ion  of  Atmospherie  W«rog#(i.— Wttt.— A  lecture  on  Ac 

practical  results  obtained  with  the  Hirki^^Iaiul  Eyde  prov-t'5=;  nsed 
in  Korway  for  the  fixation  of  iiinioipiicnc  nitrogen.  The  pria- 
ripn:  trculile  u:i=;  in  untk  op  into  .icid  of  mcrchantibic  strength 
die  very  weak  acids  and  highly  diluted  acid  vapors  issuing  from 
the  apparatus.  It  is  stated  that  water  power  may  be  obtained  ^ 
the  place  where  the  process  is  in  use  in  Norway  at  a  price  of  net 
more  than  $3  per  hp-year.  This  makes  it  possible  to  produce 
the  nitric  acid  so  cheap  as  to  compete  with  Chili  saltpeter.  Olr 
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cium  nitrate  is  the  urcpduct  sold.  The  imint-diale  future  for  the 
synthetical  product  ajjpcars  to  l;e  in  those  bi  .inches  of  applied 
chemistry  and  agriculture  whcrf  ;ibifin'e  of  chlorine  and  $o<Jiuin 
compoundii  is  dcsitabie  m  ihe  tinrogen  conjp-onnds  produced. — 
Lend.  Elec.  Rev..  March  2. 

Accumulators. — SCHOor  and  Liacse, — The  fir»t  part  of  an  iilui.- 
trated  article  on  containers  for  alkaline  and  lead  accumulators. 
In  the  present  installment  the  authors  discuss  the  aMUtruciion 
of  bard  rubber  containers.  Data  are  given  as  to  the  inporiticB 
wUch  my  be  permitted  in  tori  rubber  for  >udi  {mrpotet.  The 
nwfbod  fit  Mutiiv  a  burd  nbber  eonltiiier  i>  dexribed  nwctber 
viA  A  lot  «f  dalemifaiiiiK  Uie  aoundneii  of  ibc  waUt  kr  mmu 
of  aa  inductkn  tmL-^SUttndum.  m*  MH.  llaiiih. 

Zkuj-^UMnoK-'A  tuvkm  of  tiw  tine  iddnitrjr  in  die  year  tgn. 
After  a  sketch  of  the  ooannercial  situation,  dM  anrtwr  dtsensaei 
the  ores  now  available,  and  new  developments  in  roasting  and 
smelting.  The  same  issue  contains  a  very  full  description  of  the 
new  Hazard  r;:ic  works  of  the  Now  Jersey  Zinc  Company,  both 
of  the  spelter  3»0  ai  the  zinc  a.\idc  i>\inti.  —Eitttrochem.  ani 
Mel.  M.,  March. 

Hypochlorite. — Dieay.— An  illustrated  account  of  two  l«sts  of 
electrolytic  hypochlorite  plaata  in  EnclamL— £ffrilr«rik«M.  mui 
Mel.  Ind.,  March. 

Electrochemical  Progress.— SrMx&.—lUt  first  part  of  a  review 
of  clectiocbemical  and  etcctromeullttrgical  progrcM  is  190$.— 
Load.  Bke.  Rtv^  F^braaiy  i& 

Units,  Measurements  aad  instruments. 

Three-Phase  Leakage  indicator. — An  illustrated  description  of 
a  leakage  indicator  devised  by  Fcrranti  for  use  on  three-phase 
circuits  when  the  middle  point  i«  not  earthed.  Fig,  6  shows  the 
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connections.  The  apparatus  consists  of  a  milliarapcrcmpli-r  .nf 
the  long-scale  type  working  on  the  induction  principle,  a  four-way 
switch  provided  with  an  automatic  spring  back  arrangement  to 
keep  it  normally  on  fhe  first  oontact,  and  three  incandescent  lamps 
all  mmuttcd  on  one  board.  The  bntpc  are  connected  in  star 
faaUoB  10  the  three  pbaaei,  and  the  oenual  point  tbns  fomied  is 
connected  to  the  lint  contact  of  the  iwiick  When  the  switch  is 
on  the  first  position  the  milliamperenctcr  wii  fatdieale  the  current 
passing  to  earth  from  the  neutral  point  In  the  other  potitjona  of 
the  switch  o.-.e  oi  tlir  three  phases  is  put  to  earth  through  the  mil- 
liampercnict'-r  and  ii  resistance.  If,  when  the  switch  is  on  position 
I,  the  instrument  reads  a  full  scale  deflection;  di  ws  a  dead 
.  .irth  "n  t  itht  r  |i1i3<,c  2  or  ^  If  the  same  result  is  obiainrd  on  po- 
;;i:>ri  .!  it  I'liivf  s  th.ii  'ho  cirth  iv  on  phase  3.  If,  instead  of  a  full  dc- 
flecttoii.the  instrument  reads  D  milliamperes.the  insulation  resist- 


ance, R,  of  phase  ^  cun  be  c.ilculatcd  from  the  formula     '   — 

D  R-  +  R 

ss         ,  where  K  is  the  voltage  between  phBses,  and  IP  is  the 


to  ligbt  up  more  brightly, «  Ote  SMNC  time  caustng  a  lai«e  deflec- 
tion on  the  milliampcremelerw— LqnA  EUe..  March  a. 

Electru  ffar^J.— Fleminc— The  conclusion  of  the  reprint  of 
his  Cantor  lectures  on  the  measurement  of  higb-frcquentry  cur- 
rent.'; an.i  electric  waves.  The  lectin f  Kiven  in  the  present  install- 
ment dcids  u-.tli  vtalion.iry  electric  waves  on  wires.— Lond.  Elec., 

February  23. 

Phasemeters.—SvMrstlt.—  '^n  article,  iUusirated  by  diagranu, 
discussing  the  consiructon  a'ld  opcrnton  of  plttaeinelera  and  Huir 
calibration.— Lond.         i>l  r  uuy  *3. 

Tolosrapby,  leiepboayjsnd  Signals. 
Wb^ttt  Tefcl»n>*y.— Pierce.— This  fourth  paper  on  experi- 
Ofl  resonance  in  wireless  telegraph  circuits.  The  first  dl^- 
the  direct-coupled  type  of  sending  circuit  and  gives  res 
irves  with  this  type  of  sender  and  various  forms  of  re- 
ceiver. He  finally  discnsaes  the  image  theory  of  the  action  of  the 
ground  of  a  gtomded  eireuit  According  to  this  theory  the  action 
in  the  grounded  eirottt  with  tbe  rcoeivtng  isatrunwnt  near  the 
ground  is  the  sanve  as  it  would  be  if  iflilead  nf  heint  gronnded 
it  should  be  symmetrically  duplicated  below  tile  tnrfaee  of  the 
e.<r:h.  The  ;uithor  describes  experiments  which  shoW  »  *0Od 
agtccment  between  (he  obst-rvations  and  the  predictions  from  the 
image  theory  of  the  ;icli..f.  if  the  ground.  They  slso  show  that 
it  is  a  simple  matter  Ui  h.'d.ii.cc  tire  actial  al  the  rccciviiiR  station 
with  an  artificial  grous  d  that  will  increase  the  reception  of  energy 
(current  square)  by  twenty  per  cent  or  twenty-five  per  cent  over 
a  good  actual  grouTuLr'PAy*.  R«v.,  March. 

Miscellaneous. 

Equifment  of  British  UanufaCluriHg  Plant.— lUe  lirst  part  of 
a  well-illustrated  description  of  the  works  of  Veritys,  Ltd.,  at 
Aatott,  manufacturing  motor*  and  fans,  switches  and  controllers, 
ai«  lanpa  aad  fittittga.— Lond.  Elec.  Rtv^  March  a. 

Uttt.—Cauaanj—Stmt  aupplementary  noiea  om  variow  olee- 
triad  «diifaita  at  last  year's  International  Kdiibttion  in  Uege,/— 
BUk,  Ztit..  February  8. 


of  the  instmmeat.  It  ti  iniended  that  on  eadi  day 
readings  should  be  taken  with  the  switch  in  all  four  poaitinnt. 
tf  there  be  no  irakagci  the  miUiampercmctar  win  not  read  at  all 
and  die  lamps  will  glow  with  equal  dullness.  A  bad  earth  wilt 
put  out  the  lamp  on  the  earthed  phase  and  cause  the  other  two 
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Las  Embouukekts  Moi«i»ses.  By  .\.  Meynier  and  II.  Nobiron. 
Paria;  Ch.  Beranger.  53  pages,  41  illustrations. 
The  authors  have  set  themselves  the  task^f  investigating  and 
expresaing  a  general  theory  of  directHnntnt  armature  winding 
etpable  of  embracinK  all  tte  many  nridka  of  wiodinga  wfaich 
have  heen  used  or  which  are  u9ed.(o.day.  Tins  pamphlet  is, 
tliercforc,  a  useful  little  text-book  on  the  arithmetic  of  armature 
windir.gs.  a  very  pr.ictical,  and  at  the  same  time  a  very  complete, 
•.'.Lb, ret.  M;it:y  iif  the  t;-.'-. n-m^  h:iv(;  .ilready  appeared  in  books 
devoted  to  .irrr.ntiire  wiiidiiiK.  t-c;  collection  of  the  material 
in  this  form  has  iis-inct  merit.  The  pampl  V ;  w:  l  he  of  interest 
and  use  to  students  of  direct-current  machinery  and  to  dynamo 


Single-Phase  Equipment  for  Central  Illiaois. 

The  Central  Illinois  Coastruetioa  Company  has  adopted  ain|^ 

phase,  alternating-current  trolley  supply,  catenary  construClton 
fur  ill  '  .id  liti  11.^1  nnh  ;  of  track  being  constructed,  and  its  ate 
is  anticipated  cn  loli  r  extensions.  The  portion  of  track  to  be  SO 
equipped  cCIl^i^I■'  uf  U\r,  ^n-r-.-.i'c  lines,  '>rii-  i  rinnecting  Blooming- 
ton  and  Peoria,  the  other  lying  f:eiwf<n  Spmielicld  and  Linciiln. 
The  present  equipment  of  the  Onii-i-  Illinois  Constrncfiou  Com- 
pany is  direct  current,  consisting  of  heavy  suburban  type  cars 
equipped  with  fonr  General  Electric  7S-hp  motors,  and  their  local 
demand  t6r  power  is  considerable  when  accelerating  or  when  oper- 
ating on  grade.  The  cars  contemplated  for  the  new  extensions 
are  tliU  heavier  and  it  is  evident  that  the  question  of  iccondaty 
distrifaation  is  one  of  great  tmportaiwe  when  anch  hrg*  ovdpoMiili 
are  used  over  a  ayalem  ao  exleoaive.  There  la  now  lii^laniiMi 
ditlribtitioa  from  the  Rivcrton  flation  at  i3,iaao  volte,  hot  diis 
line  is  facing  duuiged  to  iifloo  volts,  and  the  latter  ilalion  will  be 
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tupplcmcnted  by  a  second  power  house  located  in  Peoria  with  a 
common  33,000-volt  transmission  line  connecting  the  two  stations. 

The  equipment  includes  ten  7S-hp  compensated  motor  car  equip- 
menu,  together  with  necessary  sub-stations,  overhead  line  ma- 
terial, generating  station  equipment,  etc.  Each  car  equipment 
consists  of  four  7S-hp  motors  with  Sprague-General  Electric 
system  of  multiple  unit  control  adapted  for  use  on  alternating- 
current  circuits.  These  are  so  arranged  that  they  will  permit  tap 
control  when  running  on  alternating  current,  and  series-parallel 
resistance  control  when  running  on  direct  current.  In  addition 
10  the  motors  and  control  apparatus,  complete  altemating-cur- 
rent-direct-current  General  Electric  air  compressors  and  straight 
air  brake  equipments  will  be  installed,  as  well  as  arc  headlights 
adapted  for  use  on  25-cycIe  alternating  current.  The  trolley  will 
be  of  the  pantagraph  type  with  rolling  contact,  raised  and  lowered 
by  compressed  air. 

The  equipment  just  outlined  will  take  care  of  the  passenger 
service,  but  for  hauling  freight  the  operating  company  will  employ 
a  single-phase  locomotive  equipped  for  service  on  the  same  roads 
15  the  regular  motor  cars.  This  locomotive  will  be  of  the  eight- 
wheel  type,  equipped  with  four  General  Electric  125-hp  compen- 
sated alternating-current  motors.  The  total  weight  of  the  loco- 
motive complete  will  be  50  tons  with  a  draw-bar  pull  of  20,000  lb. 
It  will  haul  its  train  at  a  speed  of  20  miles  per  hour  with  the  cur- 
rent supply  at  3,3100  volts  and  25  cycles.  In  common  with  the 
motor  cars  for  passenger  service  the  locomotive  will  be  equipped 
with  the  Sprague-General  Electric  multiple  unit  control  for  oper- 
ation on  both  direct  and  alternating  currents.  It  will  also  be 
supplied  with  complete  air  brake  equipment -of  the  General  Elec- 
tric type,  comprising  an  altemating-current-direct-currcnt  motor- 
driven  air  compressor  with  the  straight  air  brake  apparatus. 

To  furnish  additional  power  for  this  -new  rolling  stock,  the 
present  generating  station  at  Riverton  will  be  supplemented  by  a 
2.000-kw  Curtis  steam  turbine  furnishing  current  at  25  cycles,  and 
ihe  new  power  house  at  Peoria  will  be  equipped  with  two  2,000- 
kw  Curtis  turbines.  The  generator  and  high-tension  distribution 
ivstcm  will  be  three-phase  and  will  feed  the  present  rotary  con- 
verter sub-stations,  and  also  the  80-milc  section  of  track  operat- 
ing with  alternating  current.. 

^   Dayton  Fans. 


The  Dayton  Fan  &  Motor  Company,  Dayton,  Ohio,  has  revived 
ihc  Dayton  ceiling  fan  as  originally  placed  on  the  market  in  1892, 
but  with  an  ornamental  basket  armature  carrier  instead  of  a 
plain  one.  The  manufacturers  state  that  many  thousands  of 
these  motors  have  been  in  use  constantly  without  repairs  for 
from  fen  to  twelve  years.  The  fan  is  supplied  with  or  without 
a  switch  for  three  speeds,  and  either  two  or  four  blades  are 
furnished.  The  speed  is  215  r.p.m.  and  the  shipping  weight  of 
the  motor  is  50  lb.  The  motors  are  wound  for  110,  170,  220,  250 
and  300  volts. 


Tuerk  Alternating-Current  Ceiling  Fans. 


The  Hunter  Fan  &  Motor  Company,  Fulton,  N.  Y.,  has  added 
10  its  line  of  alternating-current  ceiling  fans  two  new  types, 
IxHh  employing  induction  motors.    The  motors  arc  designed  for 
■P.  SO  and  60  cycles  and  for  voltages  from  50  to  250  volts.  With 
one  type,  when  two  blades  are  used,  these  are  of  s6-in.  sweep, 
inrl  52-in.  sweep  with  four  blades.    The  speed  is  225  r.p.m.  All 
tarings  run  in  oil.    The  second  fan  type  is  more  moderate  in 
price  than  that  described  above.   It  is  equipped  with  either  two 
or  (our  blades  of  60-in.  sweep,  the  width  of  the  blades  being  8  in. 
The  current  consumption  is  110  watts  at  full  speed  of  175  r.p.m. 
*nd  80  watts  at  a  second  speed  of  150  r.p.m.    The  motor  is 
««iuipped  with  a  pull  switch,  the  first  pull  starting  the  motor,  the 
second  pull  on  the  chain  securing  the  second  speed.   An  indicator 
tells  it  a  glance  the  speed  and  also  when  the  current  is  off.  The 
<a'e  is  well  ventilated  and  all  bearings  run  in  oil. 


The  Wireless  Lamp  Cluster. 

The  accompanying  illustrations  show  some  of  the  applications 
of  the  Benjamin  wireless  cluster,  made  by  the  Benjamin  Electric 
Company,  Chicago.  The  clusters  are  now  made  for  from  two 
lights  to  seven,  in  all  of  which  the  same  principle  is  employed. 
A  brass  punching  screwed  on  a  (>nrcelain  base  is  connected  with 
one  terminal  of  the  line  and  serves  as  the  center  contact  for  all 
of  the  lamps  in  a  cluster.  Lamp  sockets  are  soldered  into  a  hemi- 
spherical cap  fitting  over  the  base,  this  cap  forming  the  other 
terminal  of  the  line.  There  is  approximately  one-fourth  of  an 
inch  of  space  between  the  cap  and  the  center  contact,  thus  re- 
moving all  possibility  of  short-circuits.  An  outer  hemispherical 
covering,  which  is  highly  polished  and  lacquered,  is  held  in  place 


FlC.  I.— TWO-LioHT  CLUSTEB. 


by  the  lamp  socket  porcelain  rings,  and  is  lined  with  a  heavy  fibre 
insulation.  On  that  style  of  cluster  not  provided  with  a  socket 
in  the  center  this  insulation  is  secured  in  place  by  an  insulating 
bushing  inserted  through  the  cap.  The  bushing  is  provided  with 
a  knockout  center  which,  when  removed,  permits  a  cord  to  be 
run  through  for  the  attachment  of  a  pendant  switch,  an  extension 
light  or  a  fan. 

The  wireless  cluster  is  particularly  adapted  for  street  car  light- 
ing, not  only  adding  to  the  interior  appearance  of  the  car,  but 
obviating  trouble  from  short-circuits  frequently  encountered  with 
the  ordinary  type  of  wired  cluster,  through  the  constant  vibra- 
tion of  the  car  loosening  a  screw.  The  two-light  cluster,  shown 
in  Fig.  I,  is  that  most  frequently  used  in  electric  cars.  Three, 
four  and  five  clusters  are  also  made  especially  for  this  use.  .\ 
reflector  may  be  placed  above  the  lamps  close  up  against  the 
ceiling,  and  a  special  porcelain  enameled  reflector  for  this  pur- 
pose removes  the  chief  objection  to  the  use  of  reflectors  on 
cars,  .ts  it  is  of  steel  and  is  not  easily  broken. 

"The  "arc  burst."  which  for  some  uses  is  replacing  arc  lamps,  is 
a  development  of  the  wireless  cluster.  Immediately  below  a  broad 
porcelain  shade  arc  arranged  incandescent  lamps,  the  center  one 
being  usually  of  50  cp  and  sometimes  provided  with  a  separate 


FIG.  2.— FAN  MOTOR  CXTENSION  C0N>fECTI0N. 


reflector.  By  adding  the  "turn-down"  feature,  an  advantage 
through  reduction  in  electric  light  bills  may  be  obtained  over  the 
arc  lamp.  This  attachment  permits  the  bottom  lamp  to  be  lighted 
independently  of  the  others.  In  residence  lighting  a  very  small 
lamp  may  be  employed  in  the  center  and  then  this  alone  may  be 
kept  burning  at  night.  In  store  lighting  also  the  attachment  is 
used  to  considerable  advantage.  "Arc  bursts"  and  in  fact  all  the 
Benjamin  wireless  clusters,  are  made  with  long  or  short  stems 
for  rigid  attachment  to  ceilings.    In  such  cases  a  copper-plated 
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Meel  flange  is  screwed  to  llic  top  of  tlie  porcelain  base  of  the 
clutter  proper,  and  into  the  threaded  center  of  this  the  stem  is 
inserted. 

For  large  halls,  churches  and  other  places,  where  a  desired  ef- 
fect can  be  produced  only  by  the  installation  of  an  unusually 
krge  cluster  of  incandescent  lamps,  a  wired  cluster  is  made  to 
told  as  high  as  ao  lamps,  and  larger  sizes  are  made  on  special 
•fder.  This  cluster  contains  a  minimum  amount  of  wire,  and 
•onsists  essentially  of  a  metal  shell  with  porcelain  receptacles 
•f  special  design  fastened  into  properly  spaced  openings.  As  the 
•ody  of  the  receptacles  is  in  the  interior  of  the  shell  and  not 
visible,  the  cluster  when  filled  with  lamps  has  a  very  attractive 
appearance.  The  wires  inside  connecting  the  receptacles  are 
approximately  one  inch  from  the  shell  or  other  metallic  part  of 
#ie  duster  and  there  is  consequently  no  danger  of  short-circuits. 

The  wireless  idea  has  been  well  applied  to  a  twin  socket  -with 
a  plug  attachment,  shown  in  Fig.  2.  By  removing  a  lamp  and 
nserting  the  plug,  two  tamps  may  be  employed  or  3  lamp  and 


nc.  3.— VIEW  or  "can't-bmak"  cuako. 

»  fan  or  other  electrical  device  m,iy  lir  attached  as  desired.  A 
rceplacic  plug  by  which  one  light  pendant  may  be  converted  into 
t  cluster  i>  made  up  to  four  light  capacity.  The  two-light  re- 
Kplaclc  plug  IS  often  employed  to  connect  a  fan  in  circuit  as 
*own  in  one  of  the  illustrations.  For  use  in  factories  and  shops 
<ie  "can  t-break"  guard,  shown  in  l"ig.  3,  has  been  developed. 
She  guard  is  in  two  halves  pressed  from  sheet  steel.  A  spring 
ii  each  half  »)ear»  on  the  lamp  at  four  points,  thus  not  only 
Iri'ping  it  centered,  but  removing  a  portion  of  the  strain  from 
<ic  wrket.  As  this  guard  follows  the  shat>e  of  the  globe  closely, 
i  is  especially  adapted  for  use  in  shops  and  facti>ri<-»  where  it  is 
KMnriimcs  ni-i<-sary  to  put  the  lamp  up  close  to  the  work  or  into 
I  small  aperture. 

The  development  of  the  wireless  cluster  necessitated  the  de- 
sign of  ipecial  •■hades,  shade  holiU-r"  and  lighting  fixtures  of 


various  kinds.  The  attractive  appearance  of  the  wireless  dus- 
ter when  studded  with  several  lamps  with  lighted  globes  has 
led  to  the  development  of  a  device  called  the  candelabra  plug, 
intended  to  be  inserted  in  a  socket  instead  of  a  single  lamp  when 
rooms  are  to  be  decorated  temporarily.  In  it  can  be  put  seven 
candelabra  lamps,  which  may  have  bulbs  of  two  or  more  colors. 


Emerson  Fans. 


The  Emerson  Electric  Manufacturing  Company,  of  St.  Louis, 
embodies  in  its  fans  for  the  coming  season  a  number  of  improve- 
ments.  The  line  consists  of  desk  and  ceiling  fans  for  altemat- 


riG.  I.— EMERSON  DESK  FAK. 

ing  current  and  desk  fans  for  direct  current,  which  are  marketed 
under  the  trade  names  "Emerson"  and  "Trojan."  Each  of  the  1906 
type  of  desk  fan  is  equipped  with  a  new  convertible  bracket  base, 
)iy  means  of  which  any  desk  fan  may  be  changed  into  a  sub- 


nc.  2. — EMCaSOV  CT.ILINr,  r.\N. 

slantial  bracket  fan  In  a  few  wconds  without  extra  parts.  The 
new  bracket  adjustment  is  positive  .md  secure,  not  dependent  on 
thumb  screws.  .As  the  faces  have  swivel  and  trunnion  arrange- 
ments it  is  expected  that  ,t  large  numlwr  of  these  new  types 
will  he  installt-rl  a«  l)T;ickel  f.iiis. 
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The  desk  fans  for  60  cycles  have  two  speeds  and  start  promptly 
«n  cither  speed,  being  equipped  with  special  automatic  starting 
device  and  the  power  motor  form  of  field  winding  introduced  by 
the  Emerson  Company  several  years  ago.  In  addition  to  12  and 
l6-in.  standard  medium  speed  fans  for  store  and  office,  a  special 
slow-speed,  quiet  residence  type  is  made.  Each  of  these  fans  is 
equipped  with  s'x  blades. 

The  1906  Emerson  ceiling  fans  for  60  cycles  are  equipped  with 
*  three-speed  indicating  snap  switch  and  have  much  more  satis- 
facton-  speed  regulation  than  it  has  been  possible  to  secure  here- 
tofore. New  style  decorative  electrolier  arms  with  wide  spread 
can  be  used  on  thc^c  new  fans,  which  are  furnished  with  the 
familiar  Emerson  adjustable  hanger.  Trojan  1906  types  of  ceil- 
ing fans  have  two  speeds.  Two  and  four-blade  styles,  as  well 
as  column  fans,  are  made  in  both  "Emerson"  and  "Trojan"  lines 
and  all  types  are  direct-connected  to  motors  with  automatically- 
oiled  ball  bearings.  All  alternating  fans  are  of  the  induction 
type  without  brushes  or  commutator. 


Eck  Oscillating  Fan. 


The  accompanying  illustration  shows  the  "Hurricane"  oscillat- 
ing fan  made  by  the  Eck  Dynamo  &  Motor  Works,  Belleville, 
N.  J.  As  wUl  be  seen,  the  oscillating  motion  does  not  depend 
upon  air  action,  but  is  controlled  by  a  positive  direct  drive,  which 
admits  of  ready  changes  and  adjustment  without  the  use  of  a 
screwdriver  or  wrench,  when  it  is  desired  to  regulate  the  arc  or 
jpeed  of  oscillation.  The  trunnion  or  ball-and-socket  joint  be- 
tween the  motor  stem  and  the  base  permits  a  quick  adjustment 
to  regulate  the  general  direction  of  the  breeze.  By  means  of  this 
joint  the  desk  pattern  shown  in  the  illustration  may  be  changed 


ECK  OSCILLATING  FAN. 

at  once  into  a  wall  or  bracket  fan.  To  overcome  the  objeclion- 
*Wc  humming  noise  of  motors,  some  makers  use  fans  of  a  very 
snwll  pitch,  thereby  greatly  reducing  the  efficiency.  In  the  Eck 
(an  the  blades  are  of  full  pitch  and  yet  in  running  at  high  speed 
live  rise  to  a  minimum  of  noise.  The  fan  is  supplied  with  an 
automatic  grc.Tse  cup,  which  gives  just  enough  lubrication  to 
•nsnre  easy  and  cool  running,  and  one  filling  is  enough  for  an 
wire  season.  The  brush  holder  is  so  designed  that  new  carbons, 
•f  necessary,  can  be  fitted  without  disconnecting  any  wires.  When 
carbon  wears  too  short,  the  fan  stops  and  the  holder  can 
never  come  into  contact  with  the  commutator. 


Western  Electric  Universal  Fan  Motor. 


Among  the  igo6  types  of  fans  made  by  the  Western  Electric 
Company  is  a  new  design  of  alternating-current  fan  shown  in 
the  accompanying  illustration.  This  fan  is  manufactured  in  one 
type  and  one  size  only,  but  the  design  is  such  that  it  can  be 
easily  converted  into  a  desk  or  bracket  type  without  the  use  of  an 


TtC   1.— WESTERN-  ELECTRIC  UNIVERSAL  FAN. 


adapter,  a  loose  part  which  may  easily  be  lost.  A  thorough  con- 
sideration of  the  construction  of  blades  led  to  the  adoption  of 
the  15-in.  fan  and  of  a  pitch  which  insures  a  maximum  efficiency. 


FtC.  2.— WE.STEIIN  r-LECTRIC  L'NIVEltSAL  FAN. 


The  motor  is  spherical  and  entirely  enclosed,  thus  insuring 
against  trouble  from  the  collection  of  dirt  and  dust.  The  arma- 
ture is  of  the  slotted  type  and  has  a  commutator  designed  to  with- 
stand long  and  continuous  service.  The  field  coils  are  elliptical 
in  shape,  machine-wound  and  especially  insulated  for  the  severe 
service  of  a  fan.  The  brush  holders,  which  are  of  the  cartridge 
type,  are  designed  to  avoid  the  possibility  of  excessive  brush 
pressure  on  the  commutator  and  are  fitted  with  carbon  brushes. 
The  brushes  may  be  adjusted,  inspected  or  renewed  without  re- 
moving the  bearing  and  bracket.  By  means  of  a  switch  in  the 
base  there  is  a  choice  of  speeds  of  1,480,  1,100  and  750  r.p.m.,  re- 
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specdveljr.  The  speed  rheostat  consists  of  an  hot\  spool,  heavily 
coated  with  porcelain,  and  a  winding  of  German  silver  wire  im- 
bedded in  and  completely  protected  by  a  coating  of  white  enamel. 
As  will  b«  seen  from  the  illustration,  the  motor  is  mounted  on 
trunnions,  which  admit  of  3/a"  depression  and  15°  elevation,  and 
the  base  construction  allows  the  fan  to  be  rotated  horizontally 
through  130°.  The  oiling  is  by  means  of  a  felt  wick  fed  from  an 
oil  aip  attached  to  the  bearing  bracket. 
I 


Westinghouse  1906  Electric  Fans. 

For  the  season  of  1906  the  Westinghou«e  Electric  &  Manu- 
facturing Company  has  placed  a  largely  increased  assortment  of 
electric  fans  on  the  market,  made  for  both  direct  and  altemating- 


riC.  i. — WESTIKUHOL'SE  DCSK  OK  BRACKrT  FAN. 

current  service  in  the  forms  known  as  desk  type,  bracket  type, 
ceiling  type,  floor  column  type  and  counter  type.  One  of  the 
notable  fcarures  of  the  desk  and  bracket  types  are  the  blade*, 
which  arc  a  departure  from  the  design  in  ordinary  use.  Tliey  are 
constructed  upon  exact  mathematical  principles,  the  angles  t>eing 
theoretically  correct,  with  the  result  that  the  fan  will  give  an  even 


ric.  3.— WKSTiKGHouse  ceiling  fan. 

air  pressure  across  its  entire  front,  as  there  it  an  absence  of  the 
tendency  to  project  a  hollow  cone  of  air  which  is  found  in  the 
usual  fan.  The  breeze  is  sent  out  in  the  shape  of  a  solid  cylinder 
of  air.  there  being  little  tendency  to  set  up  eddying  currents  with 
their  attendant  losses.    It  is  stated  that  the  design  of  thc'se 
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blades  has  resulted  in  an  extremely  high  air  delivery,  while  the 
total  watt  consumption  has  been  decreased.  The  motor  is 
mounted  upon  trunnions,  the  line  of  support  of  which  passes 
through  its  center  of  gravity,  and  is,  therefore,  balanced  at  any 
angle;  the  fan  is  secured  in  any  position  by  two  thumb  screws, 
one  holding  it  in  any  horizontal  position  and  the  other  in  any 
vertical.  The  thumb  screw  which  retains  the  fan  at  any  angle 
in  a  horizontal  plane  is  a  recetd'  modification,  superior  to  former 
methods  in  which  friction  washers  were  employed,  and  holds  the 
fan  securely  in  any  position  to  which  adjustment  has  been  made. 

By  means  of  a  simple  adapter  the  desk  and  bracket  types  are 
interchangeable,  making  it  possible  for  the  user  to  attach  the  fan 
in  the  most  convenient  location  without  disconnecting  lead  wires, 
thus  gitnng  him  all  the  advantages  of  two  styles  of  mounting. 

The  ceiling  and  floor  types,  which  are  all  in  mottled  copper 
as  standard,  have  three  speeds  and  four  blades,  which  are  set 
at  angles  calculated  to  give  the  highest  possible  movement  of  air 
with  the  least  possible  consumption  of  power.  The  blades  are 
securely  attached  to  the  moving  element  by  screws,  which  ciTec- 
tually  prevent  them  from  turning  from  their  normal  position. 


Sprague  Fans. 


The  Sprague  Electric  Company's  fans  for  1906  maintain  the 
high  grade  in  design  and  construction  which  have  characterized 


FIC.   I. — SPRACUE  CEILING  FAN. 


them  in  the  past,  and  the  high  elfiriency  of  the  motor,  which  is 
of  the  well-known  singte-field  roil  type.  These  fan  motors  run 
qnietly  without  making  a  distressing  noise  and  are,  therefore. 


FIC.  2.— SritACL'E  BHACKCT  FAK. 


suitable  for  all  localities;  they  consume  a  small  amount  of 
power,  and  require  oiling  only  once  a  season ;  they  are  constructed 
on  scientific  principles  and  their  graceful  form  blends  harmoni- 
ously with  any  style  of  decoration. 
The  Sprague  fans  include  12  and  16-in.  sizes  of  desk  and 
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.bracket  types,  the  desk  type*  being  either  swivel  and  trunnion 
or  solid  base.  In  addition  a  ceiling  fan  has  been  designed  to  meet 
a  popular  demand.  It  is  of  excellent  appearance,  and  while  it  is 
moderate  in  price  is  efficient  and  powerful  in  service.    It  has 


FtC.  3. — SPILAGUE  DESK  FAN. 

four  wooden  blades  of  s8-in.  sweep,  and  the  motor  is  furnished 
in  black  japan,  or  an  ornamental  finish  which  may  be  polished 
brass  or  oxidized  copper. 


Pillsbury  Alternating-Current  Ceiling  Fan. 

The  Century  Electric  G)mpany,  St.  I^uis,  Mo.,  has  introduced 
a  number  of  improvements  in  its  1906  type  of  Pillsbury  alter- 
nating-current ceiling  fan.  The  manufacturers  state  that  there 
is  no  moving  wire  in  the  fan  and  that  it  can  be  taken  apart  for 
cleaning  or  inspection  without  having  to  disconnect  a  single  wire. 
Fans  for  6(xycle  circuits  have  two  speeds,  namely,  335  and  180 


Peerless  Direct-Current  Fans. 

The  1906  type  of  direct-current  desk  fan  made  by  the  Peerless 
Electric  Company,  Warren.  Ohio,  is  shown  in  the  accompanying 
illustration.   This  fan  has  a  swivel  and  trunnion  mounting  and 


PEOILESS  FAN. 

three  speeds.  The  fan  can  be  turned  in  any  direction  and  tilted 
lip  iir  down  within  an  angle  of  45°  from  the  horizontal.  The 
12-in.  f.in  on  a  lio-volt  ciWiiit  takes  .5  amp.,  the  maximum  speed 
being  1,650  r.p.m.  The  16-in.  fan  on  the  same  circuit  takes  .8 
amp.,  its  highest  speed  being  1,350  r.p.m.  The  Peerless  oscillating 
fan  has  been  redesigned  for  the  1906  season,  and  in  its  present 
form  oscillates  upon  a  single  hall  bearing  upon  a  hardened  sttel 
plate. 


Star  Fans. 


The  Star  F.leclric  Company,  Niles,  Ohio,  enters  the  fan  motor 
field  the  present  year  with  a  line  of  direct-current  fans.  These 


PILLSBI;KV  ALTEHNATINC-CURRENT  CEILtNC  FAN. 

r.p.m.  The  speed  will  vary,  of  course,  with  the  frequency  of  the 
circuit,  and  the  fans  arc  made  for  frequencies  between  50  and 
67  cycles.  While  the  standard  fan  is  wound  for  1014  to  1 10  volts, 
fans  are  also  made  in  voltages  as  low  as  100  and  as  high  as  13a 
The  accompanying  illustration  gives  a  view  of  the  standard 
Pillsbury  fan. 


STAR  FAS. 

include  a  swivel  tvpc,  a  swivel  and  tnmnion  type  and  an  oscil- 
lating type,  which  Litter  is  illnstr.ilrd  herewith.  The  swivel  and 
trunnion  fan  has  provision  whereby  it  may  be  attached  to  a  wall. 
The  bearings  of  all  the  fans  are  of  the  self-aligning  type,  made 
of  phosphor-bronze.  They  are  lubricated  by  means  of  wick  oil 
cups  of  extra  large  size,  which  hold  sufficient  oil  to  last  the  entire 
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season  under  ordinary  conditions;  the  cupi  are  adapted  for  the 
use  of  heavy  cylinder  oil,  and  all  fans  are  provided  with  a  suffi- 
cient oil-catching  de%-ice.  Carbon  pencil  brushes  are  used,  which 
are  controlled  by  compression  springs  holding  the  brushes  firmly 
against  the  commutator  with  an  even  pressure,  and  the  brushes 
can  be  used  up  to  almost  their  entire  length.  The  spccd-regulat- 
ing  device  is  made  up  of  German  silver  wire  wound  on  a  por- 
celain spool,  and  enables  three  speeds  to  be  obtained. 


Ventilating  Fans. 


The  accompanying  illustrations  show  two  types  of  ventilating 
electric  fans  made  by  the  American  Blower  Company,  Detroit. 


no.  I.— AMmcAN  B1.0WU  ventii.atinc  pan. 


Mich.  That  shown  in  Fig.  i  is  designed  especially  for  building 
into  a  brick  wall,  the  motor  being  supported  on  the  enclosing  case. 


no.  2— AMimcAV  BinwRit  nncsTAi  faw. 


In  Fig.  3,  as  will  be  srrn,  the  motor  is  mounted  on  pedestals.  In 
r.trh  rase  a  fan  with  1^  broad  blades  and  wide  central  diKS  is 
used. 


Bates  "  Universal  "  Fan. 


The  1906  type  of  "Universal"  fan  made  by  the  D.  L.  Bates  & 
Brother  Company,  Dayton,  Ohio,  is  shown  in  the  accompanying 
illustratioQ.  By  means  of  a  socket  joint  the  fan  can  be  inclined 
at  any  angle  of  the  horizontal  and  it  can  also  be  installed  as  a 
bracket  fan.    The  blades  are  of  unusual  size,  being  20  in.  in 


■atks  "universal"  fan. 


diameter.  This  fan,  as  well  as  the  other  lines  of  desk,  wall, 
bracket  and  ceiling  fans  manufactured  by  the  same  company,  are 
all  for  direct-current  service. 


Kenco  Battery  Fan. 


The  accompanying  illustration  shows  the  Kenco  battery  fan, 
made  by  the  Knapp  Electrical  Novelty  Company,  of  New  York. 
The  armature  is  of  the  drum  type  with  windings  in  six  slots. 
The  brushes,  which  are  of  the  radial  gauze  t>'pe,  can  be  removed 
by  a  turn  of  the  screw ;  they  have  a  long  spring  adjustable  ten- 
sion, thus  giving  a  positive  contact.  The  motor  is  wound  for 
from  2  to  4  volts  and  from  8  to  to  volts,  in  the  former  case  taking 
1.5  to  2  amp.,  and  in  the  latter  ca'se  i  to  1.5  amp.   The  weight 


KENCO  B.MTEKY  F.^.^^ 


of  the  motor  is  7  pounds  and  its  height  in.  Twenty  good 
dry  cells,  6  by  2'/i  in.,  connected  in  multiple  series,  will,  it  is 
stated,  run  the  fan  three  hours  per  day  for  at  least  300  hours. 


Digitized  by  Google 


Makr  24,  1906. 

Jandus  Fans. 


Tbc  accompanying  illustrations  show  the  190O  typ«s  of  the 
Jaadus  desk  fan  and  "Gyrofan,"  both  of  which  are  made  (or  direct 
and  alternating  currents.  As  will  be  noticed  in  the  illus- 
tration of  the  latter  (Fig.  1),  two  fans  are  mounted  on  either 
«i]d  of  a  horizontal  arm  which  is  mounted  to  rotate  about  a 


rlC.   I.— JANDUS  "CY«OFAN.'* 


vertical  axis.  The  two  fans  can  be  set  to  blow  horizontally  or 
at  any  downward  angle,  and  either  fan  can  be  set  at  a  different 
angle  from  the  other.  The  arm  can  be  set  rigid,  but  otherwise 
rotates  at  a  speed  which  can  be  varied  by  a  simple  adjustment; 
in  the  former  case  the  two  fans  can  be  arranged  to  direct  their 
■current  in  any  desired  direction.  When  forming  part  of  a  ceiling 
electrolier,  there  is  a  switch  with  four  contacts,  by  means  of 
which  the  fans  can  be  operated  alone,  the  lights  alone,  or  the  fans 
and  lights  simultaneously.  The  manufacturers  claim  that  al- 
though the  "Gyrofan"  requires  two  motors,  it  consumes  25  per 
<ent  less  power  than  the  ordinary  ceiling  fan. 

The  Jandus  desk  fan,  which  is  shown  in  Fig.  2,  is  made  both 


nC.  3. — JANDUS  DESK  FAN. 

■for  direct  and  alternating  currents.  The  armature  and  field 
cores  are  of  soft  laminated  iron  and  the  fields  are  flexibly  sup- 
ported so  as  to  withstand  shocks  or  jars.  The  bearings  are 
self-aligning,  and  while  the  speed  is  slow  the  velocity  of  air 
'blast  is  high.   The  "Gyrofan"  is  a  specialty  of  the  Jandus  Com- 
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pany,  and  has  been  the  subject  of  several  patents  covering  its 
novel  features;  the  alternating-current  "Gyrofans"  are  fitted  this 
season  for  the  first  time  with  specially  designed  induction  motors. 


Diehl  Fans. 


For  the  coming  season  the  Diehl  Manufacturing  Company 
offers  a  line  of  fans  including  nine  styles  of  ceiling  fans,  two  styles 
of  column  fans  and  a  universal  fan.    The  latter  can  be  changed 


FIG.  I.— DIEHL  CKII.ING  FAN. 


from  a  bracket  to  a  desk  fan  or  vice  versa  by  simply  loosening 
the  screw  holding  the  two  halves  of  the  ball  on  the  standard. 
The  position  of  these  pieces  is  located  by  a  pin  on  one  part  en- 
gaging a  hole  in  the  other.  By  loosening  the  screw  sufficiently 
to  disengage  the  pin  from  the  hole  the  two  halves  may  be  rotated 
on  themselves  for  a  quarter  turn.  When  the  proper  point  is 
reached  the  pin  engages  another  hole  and  the  change  u  complete, 
when  the  screw  is  tightened. 

The  Diehl  fan  regulators,  which  give  a  variation  of  three 
speeds,  can  be  installed  on  all  1 10  and  220-volt  ceiling  fans. 


nC.  a.— DIEHL  "UNtVCRSAL"  FAN. 

These  regulators  are  made  of  mica  plate  wound  with  high-grade 
resistance  wire  of  ample  capacity  to  carry  the  maximum  possible 
current  without  undue  heating.  The  plates  carrying  the  wire  are 
separate  units  and  arc  combined  in  proper  numbers  to  give  the 
required  resistance  for  the  style  of  fan  and  voltage. 
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Robbins.&  Myers'  1906  Fans. 

W«  illustrate  herewith  several  oi  the  1906  models  of  fan*  made 
by  the  Robbins  &  Myers  Company.  Springfield,  Ohio.  Fig.  I 
shows  a  12-in.  desk  fan  with  swivel  .irid  trunnion  mounting.  This 


oil  well  carrying  a  year's  supply  of  oil  and  revolving  with  the 
shaft.  The  spherical  form  of  motor  admits  of  the  finish  being 
directly  electroplated  on  the  castings  forming  the  field  rings  and 
end  plates. 


Fidelity  Direct  Current  Ceiling  Fan. 

The  Fidelity  Electric  Company,  Lancaster.  Pa.,  has  added  to 
its  line  of  fans  a  new  type  of  ceiling  fan  shown  in  the  accom- 
panying illustration.    The  motor  has  a  multipolar  field  cast  in 


FIDCLITV  CEIUNO  PAN. 


nC.  I.— BOBBINS  <t  MYEJtS  DESK  FAN. 

model  was  first  brought  out  in  IQ04,  but  has  been  improved  for 
the  present  season.  A  somewhat  similar  fan  is  made  in  the  oscil- 
lating type,  the  propeller  swinging  slowly  from  side  to  side  while 


one  piece,  and  the  design  of  the  laminated  armature  is  such  as 
to  admit  of  a  very  thorough  ventilation  by  llic  provision  of  air 
ducts.    The  lower  bearing  of  the  motor  runs  constantly  in  oil. 


riC.   2— BOBBINS  *   MVFkS  "lI.MVtRS.M-"  KAN. 

running.  Fig.  2  shows  the  latest  "Universal"  type  of  fan.  which 
is  made  In  u  ami  lO-ir.  si/cs  with  a  three-speed  switch.  By 
means  of  a  double  kt  uckle  with  serrated  edges  .md  thumbscrew* 
the  fan  can  be  adjusted  for  direction  of  brec7c  and  for  desk  or 
bracket  use.  The  l.ito»i  type  of  ceiling  fan  is  shown  in  Fig.  3 
with  an  electrolier  .ttlachment.  The  blades  are  of  polished  ma- 
hogany with  a  58-in  swri-p  .md  run  at  200  r.p.m.  The  fan  has 
two  speeds  cnntrollril  by  a  switch.  The  motor  is  of  a  spherical 
shape  of  the  usual  bi-p'ilar  type  with  a  deep  s'^t  armature.  The 
bearings  arc  of  babbitt  mrt.il  and  arc  lubricatnl  by  means  of  an 


KIC.  .1.  — ROIIBIXS  *  MVERS  CEn.INC  FAN. 

which  is  contained  in  a  cup  on  the  lower  side  of  the  fan.  By 
luiscrcwing  this  cup  the  armature  c;in  be  withdrawn  without 
disturbing  any  of  the  other  parts.  1  he  speed  is  200  r.p.m. 
with  four  Wades.  The  body  of  the  motor  is  covered,  as  will  be 
seen,  with  a  metal  kind  of  handsnnie  design.  The  top  of  the 
motor  above  is  finished  above  the  li:ind  in  bl.nck  Japan ;  on  the 
lower  side  the  oil  reservoir  and  switch  are  covered  with  an 
ornamental  iron  cap  finished  in  oxidised  copper.  The  commu- 
l.ntor  is  on  the  upper  side  of  the  motor,  which  obviates  any 
ch.'iiicr  of  oil  getting  to  it. 
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Beaver  Battery  Fan. 

A  battery  fan  motor  outfit  made  by  the  Electric  Motor  &  Equip- 
ment Co.,  Newark,  N.  J.,  is  designed  to  meet  the  demand  for 
an  electric  fan  in  places  where  electric  current  is  not  available. 
The  fan  rnotor  weighs  about  5  pounds  and  is  equipped  with  a 
three-blade  brass  fan  7  in.  in  diameter.  The  four  dry  batteries 
for  running  the  fan  are  contained  in  a  neat  wood  box,  the  motor 
being  placed  on  top  of  this  and  connection  made  by  a  flexible 
cord.  The  motor  is  provided  with  a  switch  for  turning  current 
on  and  off.  It  is  stated  that  the  batteries  will  run  the  fan  con- 
tinuously from  13  to  20  hours,  or  about  too  hours  if  used  inter- 
mittently. 


General  Electric  Fan  Motors  for  1906. 


Fort  Wayne  "Wood"  Fan  Motors. 


The  line  of  fan  motors  manufactured  by  the  Fort  Wayne 
Electric  Works  last  year  con.sisted  of  four  types :  the  desk,  sus- 
pended revolving,  bracket  and  telephone  booth.  These  were  all 
made  with  8-in.,  four-blade  fans.  To  these  have  been  added 
this  year  a  new  line  of  lo-in.,  four-blade  fans  in  the  desk  and 
bracket  types.  The  same  general  construction  has  been  followed 
in  the  new  line  of  motors  as  in  the  old. 

Both  the  direct  and  alternaling-current  motors  have  a  spherical 
contour  which  gives  the  machine  a  very  graceful  appearance. 
The  motor  proper  of  this  machine  is  exactly  the  same  as  that 
of  the  suspended  revolving  and  bracket  types.  The  field  magnet 
is  built  up  of  stamped  laminations  which  are  individually  japanned 
before  being  assembled.    The  field  magnet  coils  are  shellaced, 


As  fan  motor  practice  has  become  more  or  less  fixed,  the  Gen- 
eral Electric  Company  has  concentrated  attention  on  increasing 
the  efficiency  of  the  motors  by  embodying  every  electrical  and 
mechanical  improvement  suggested  by  past  experience. 

Both  direct  and  aliemaiing-current  fans  have  a  special  blade 
design,  a  positive  trunnion  adjustment,  and  perfect  lubrication. 
In  the  design  of  the  blades  the  end  attained  wa«  that  of  distrib- 
uting the  air  over  a  wide  angle,  not  of  delivering  a  straight 


nc.  I. — DIUCT-Ct/MUtNT  WALL  BKACKET  FAN. 

column  of  air  covering  a  limited  area,  and  a  sure  and  posi^'ve 
trunnion  adjustment  permits  the  quick  change  of  the  breeze  for 
either  horizontal  or  vertical  circulation,  the  position  of  the 
motor  being  always  positively  fixed  by  a  notched  clamp  and 
thumbscrew.  Wick  oilers  ,ire  provided  which  require  no  atten- 
tion beyond  the  annual  renewal  of  oil.  The  blades  of  the  fans 
are  carefully  balanced  and  hung,  thus  insuring  the  elimination  of 
disagreeable  humming. 

For  frequencies  of  60,  125  and  140  cycles  the  alternating- 
current  type  of  fan  consists  of  a  single  moving  element  with- 
out contacts,  revolving  in  a  ventilated  cast  iron  field  frame  of 


rout  W  AVNE  REVOLVING  FAN. 

baked  and  taped.  The  armature  is  of  the  familiar  drom  type 
with  the  discs  twisted  on  the  shaft  so  as  to  give  the  slots  a 
slightly  spiral  course  from  end  to  end  of  the  core.  This  is  done 
to  prevent  humming.  The  commutator  is  separate  from  the 
armature,  being  assembled  complete  with  its  insulations  and 
thoroughly  baked  before  being  finally  finishe<l  and  mounted  on 
the  armature  shaft.  The  brushes  are  rectangular  in  cross-sec- 
tion and  located  in  a  brass  tube  in  which  they  are  fed  toward 
the  commutator  by  means  of  helical  springs.  Adjustment  of 
the  spring  tension^  is  provided  by  a  screw  set  in  the  outer  end 
of  each  brush  tube.  The  bearings  are  self-oiling  .tnd  are  equipped 
with  felt  oil  retainers. 

The  8-in.  motors  run  at  a  speed  of  2,aoo  r.p.m.  when  subjected 
to  the  normal  voltage.  The  direct-current  motors  require  17 
watts;  the  low-frequency,  alternating-current  machines,  20  watts, 
and  the  high-frequency  motor.  40  watts.  The  telephone  booth 
type  fan  has  »  speed  of  1,200  r.p.m.  The  lo-in.  motors  run  at  a 
speed  of  1,700  r.p.m.  and  take  approximately  3a  watts. 


na  2.— ALTEHNATINC-CUMIENT  DESK  FAN. 

compact  design.  Speed  changes  in  the  alternating-current  motors 
are  obtained  by  a  six-point  reactive  coil  and  switch.  The  varia- 
tion in  speed  so  obtained  makes  the  desk  or  wall  bracket  type 
of  fan  motor  of  universal  application,  as  it  may  be  operated  on 
slow  speeds  for  the  office  desk  and  home  or  on  the  higher  speeds 
for  stores  and  halls. 

The  direct-current  fans  have  cast  iron  frame  of  elliptical  form, 
with  ventilated  removable  shields  rendering  the  brushes,  com- 
mutator and  armature  easily  accessible.  Rectangular  brushes 
are  used,  giving  the  largest  area  of  contact  on  the  commutator 
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and  an  ingenious  brush  holder  insures  constant  brusli  preisiire 
on  the  commutator,  keeping  it  polished  and  practically  free  from 
wear.  Speed  regulation  is  provided  in  the  direct-current  desk  and 
wall  bracket  types  by  a  scH-containcd  four-point  regulating 
switch  and  indestructible  resistance,  giving  three  speeds. 

In  addition  to  the  regular  desk  and  wall  bracket  types  of 
direct  and  alternating-current  fan  motors,  the  General  Electric 
Company  also  fumishc*  direct -currert  ceiling  fans  for  either  one 

T 


no  .1— tiP.NE«M.  ri.r.rrBtc  cciukg  fah. 


or  three  spceda.  These  fans  arc  ordmarily  equipped  with  wood- 
en blades,  but  are  also  furnished  with  aluminum  blades  for 
use  in  damp  locations.  In  the  three-speed  fan  the  regulating 
device  is  entirely  self-contained  and  operated  by  a  button  at  the 
bottom  of  the  fan. 

For  special  ventilating  purposes  such  a<  kitchens,  hotels  and 
restaurants  this  company  supplies  an  e.xhaust  type  of  fan  motor 
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for  use  on  both  alternating  and  direct  current.  These  comprise 
the  body  of  the  swivel  and  trunnion  type  of  the  respective  direct 
and  alternating-current  fans,  mounted  in  a  special  bracket,  as 
shown  in  Fig.  2.  and  adapted  for  suspension  in  windows,  venti- 
lating shafts,  etc.  Complete  motor  blower  fans  are  made  for 
ventilation  purpo!^es  in  mines  and  factories.  Another  type  for 
both  alternating  and  direi-t-riirrent  circuits  is  a  compact  little 
telephone  liooth  fan  motor. 


Sterling  Fans. 

The  Sterling  Electrical  Machinery  Company,  of  Warren,  Ohio, 
has  put  upon  the  market  a  new  desk  and  bracket  fan  which  em- 
bodies all  the  latest  improvements  in  fan  design.  Since  a  well- 
ventilated  f.in,  both  as  to  annaturc  and  field  coils,  has  a  great 
advantage  over  an  enclosed  type,  as  it  necessarily  runs  cooler 
and  as  a  result  will  run  longer,  the  Sterling  fan  i>  of  the  open 
field  type.  The  armature  is  unusually  well  ventilated  by  nie.ms 
of  open  type  hoods.  The  fans  have  three  distinct  speeds  and  a 
cut-out  operated  by  means  of  a  resistance  in  the  base  of  the  fan. 
The  fan  is  made  in  two  forms,  both  being  of  the  swivel  type 
adjusted  by  means  of  a  thumb  screw  in  the  base.  In  addition 
one  has  a  trunnion  mounting. 


Colonial  Fan. 

The  direct-current  type  of  oscillating  fan  made  by  the  Colonial 
Fan  &  Motor  Company,  Warren,  Ohio,  has  been  entirely  rede- 
sigr.ed  for  the  present  fan  .season.  The  shifting  vane,  which  actu- 
ates the  simple  rotating  mechanism,  is  located  inside  the  guard, 
thus  removing  possibility  of  injury  from  external  causes.  The  fan 
body  rptatcs  on  bail  bearings.  The  switch,  which  Is  located  in  the 
base  of  the  fan,  affords  two  speeds,  the  higher  of  which  is  1.350 
r.p.m.  for  a  t6-in.  fan.  Current  from  the  main  circuit  is  transmit- 
ted through  brush  holders  to  collector  rings  mounted  on  the  bear- 
ing spindles,  and  leads  to  the  niotor  arc  carried  from  the*e  rings.  By 
their  use  there  is  no  possibility  of  lead  wires  wearing  off  in  conse- 
quence of  the  oscillating  movement.  Switch,  brush  holders  and  col- 
lector rings  are  entirely  contained  within  the  base  of  the  fan,  being 
thus  protected  from  dirt  and  injury.  Brackets  supporting  the 
actuating  vane  are  rigidly  fastened  to  the  guard,  and  these  also 
carry  the  throwing  lever.  Among  other  igo6  Colonial  fans  are  a 
swivel  and  trunnion  type,  and  a  new  finish  for  ceiling  fans. 


Kentirick  &;  Davis  Battery  Fans. 


The  accompanying  illustration  shows  a  battery  (an  made  by 
Kendrick  &  Davis,  Lebanon,  N.  H.  As  will  be  seen,  the  motor 
is  practically  of  the  enclosed  type,  the  moving  parts  and  wind- 
ings thus  being  protected.  The  brushes  and  commutator,  how- 
ever, arc  exposed  to  inspection,  so  that  any  irregularity  of  per- 
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formance  due  to  worn-out  brushes  or  dirt  on  the  commutator, 
or  any  other  cause,  may  be  at  once  noticed  and  corrected.  The 
bearings  are  of  bronze.  By  means  of  a  trunnion  adjustment 
the  fan  can  be  tilted  at  any  convenient  angle.  A  switch  is  con- 
tained in  the  base.  The  diameter  of  the  fan  Is  6  in.  and  the  speed 
is  2400  r.p  m.  at  7  volts  and  Yi  amp.,  the  weight  being  iVi  lb. 
For  operation  20  cells  in  multiples  of  j  will  give  300  hours  or 
more  of  service. 
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Industrial  and  Commercial  News 


Commerci€ii  Intelligence* 


THE  WEEK  IN  <TRADE.— Fmr  of  ibdceniac  tnwle 
wer»  in  eviiknee  in  wliolcitk  ttnik  uul  indnatry  dainte  the 
wintrr  weather  of  tiie  past  week.  The  epcniag  reuii  spring 

trade  was  somewhat  affected  by  the  weatlwr  conditions,  but  on 
the  other  hand  crops  have  been  benelited  \>f  the  tnow  and  rain. 
The  coal  strike  situation  is  still  in  an  unsettled  slate,  allhou;;h 
die  belief  is  that  a  general  sn>i>ension  of  all  u-ork  will  not  or- 
cur.  Jobbing  trade  at  Ifading  centers  is  large,  and  reorders 
for  spring  goods  are  already  reported  at  western  centers;  collec- 
tions are  clai'^e'l  a*  fair  to  good;  export  tru'l?  is  of  a  targe  mi'!- 
winter  vo'..imp,  aiv.i  there  are  signs  that  .oner  pricps  of  cere;  ' 
have  found  response  in  improvd  foreign  baying.  The  iron  and 
sleel  mills  are  busily  enipl ovcii,  ar.d  while  new  bjsiness 
smaller  in  vohinir,  t!;ere  i^  n  irarked  undiTtone  of  strength  to 
this  .IS  lo  other  !iipt.;l5,  sik-h  .is  copper.  Altogether,  there  i* 
evtrvthing  to  indicate  thai  the  spring  trade,  present  and  pro»p«'<'- 
trve.  \v;!l  break  all  past  years'  records.  Ruilw.ty  e.. tilings  were 
iif.  n  hctltT.  Janii.Ti^'  was  AffmfA  a  r!  Ci  .nl  month,  .t;i  nicre:i«c 
C'f  I'j4  per  cent  bfiiTK  refjortv.'..  Imt  I'chr.L.Trv  produced  :■.  heavnr 
ratio  of  gain— 25.6  per  rent — ;>nd  Fcbnniry's  aggregate 
only  4.7  per  cent  below  that  .4  I;itiiiary.  1 1.e  tifarest  approach 
\o  such  a  ratio  f>f  Rain  tucofded  iit  November,  1897.  the 
increase  ihen  bcir.p  21  pi  r  cent  over  November,  ii^96,  when  a 
decrease  of  to  per  cent  w  as  recorded.  Comparing  February, 
T896,  with  the  same  tir  nth  in  igo6.  shows  that  earnings  have  in- 
creased per  cent  in  tin  itiierval  TrafRc  has  been  heavy,  and 
there  Sffms  to  be  .in  .';ti'.!n  i.inre  tn  si^ht.  Quietness  still  prc- 
liils  in  the  market  for  pis  irc'U.  Consumption  is  hca\'y  and 
production  is  slightly  lower.  The  Bessemer  market  is  in  good 
condition,  very  little  iron  being  available  for  early  shipnvenL 
The  to::nage  On  the  book  of  some  merchant  steel  interests  is 
being  reduced,  and  dcKveries  on  plates  are  better.  The  stecU 
rail  trade  is  in  good  condition;  new  orders  are  constantly  coin- 
ing out,  while  additional  businrs.s  is  pending.  Orders  from 
tmlqrlliMa  m  »  conspicnous  f.  ^tur<-  Large  h^niriet  for  atnao- 
turat  ma^cial  caminne,  and  the  prospecta  an  wr  a  furUier  in- 
!  of  htnincM.  Better  ddiveriea  aie  Mog  made  by  eastern 
Cofiper  if  flnmr,  hut  there  ii  no  genenl  buying  move- 
ment, thonih  eonw  hnehieat  has  been  done  for  May  shipment, 
and  periupa  *  Utde  lor  June.  Pricca  for  lake  and  tlcetroi^ic 
weK  advaaeed  tnodier  H-ccnt  durfaif  th«  wack^  whidi  puta  kke 
on  the  baiis  of  18H  «hI  casting  at  iQle.  It  H  daimed  tint 
market  conditions  do  not  warrant  the  advance,  hut  prodooen 
.  to  be  able  to  liold  the  gains  as  thqr  are  eaiabiiAad.  De- 
for  SMehineiy  and  nuchine  tools  is  gcMML  Bradttnefs 
reports  il^  hiisiiicas  failures  during  the  week  endfaig  Mnrdi  is, 
•s  compared  wtdi  iff  the  week  previous  and  tiS  dw  correspond* 
ing  wedc  fai  1905. 

ROBERTS  .\l'.B()TT"S  NEW  DKB.-XRTMI-NTS  ■; 
Robert*  &  .•\bbotr  C'i.rr:;>nn>.  ni  Oevehmd,  Oi.io,  vsiiich  for  a 
number  of  years  lias  ■  ecn  in  iminently  ld< nuficil  with  the  electric 
railway  in'histry  a;  consulting  electrical,  mechanical  and  civil 
engineer,  annouturs  two  other  departments  in  addition  tc  th. 
rceently-.tddfd  li.vtir;iulic  engineering  department,  giving  a  vt-iy 
wide  rar.pr-  of  opcr.-itinii.  One  i&  for  iiidu>trir;I  and  architcc- 
luiiil  engineering,  while  the  other  is  for  fire  prevention  and  pro- 
tection. The  first-menti> "i-d  drp;iTtTnem  will  be  drvotfd  to 
designing  manufacturing  p.nUi  .tml  iiiiprovinK.  rdlcrug  ;ind 
enlarging  plants  of  thnt  t;. pe  .tlready  in  cperatio:;  Herbert 
F.  Stiropson,  who  h.is  b-cu  [ilaced  in  charge  of  t'r-e  dciiartincn:, 
hav  had  24  year-i'  experience  in  the  designing  nf  m.-iniii."iCtur;ng 
buddings  and  has  Ijecii  connected  with  several  Urge  niaiiufiic- 
turing  establishments.  The  department  01  fire  prevention  and 
protection  will  devote  its  attention  to  designing  buildings  and 
installing  special  apparattti  to  provide  adequate  protection  from 
ftre.  Mr.  Houston  Dann,  for  ten  years  an  inspector  and  ad- 
juster of  special  lnzard.<i  for  one  of  tlie  oldest  fire  insurance 
companies  in  the  country,  and  fi»r  three  years  snpefintendent 
of  the  Philadelphia  ¥in  Inspcetlon  &  Protection  Btircau,  will 
be  in  charge  of  the  department  for  fire  protectUHL  The  Rohata 
k  Athott  Omipany  now  has  branch  oAioes  in  the  MaiyUmd 


Trust  Building,  Baltimore,  and  203  Walnut  Place,  Philadeli^lia, 
Pa. 

COPPER  REFINING  PLANTS-It  11  .stated  by  the  H'o/f 
Street  Journal  that  the  United  Melals  Silling  Co  ,  ;ii  its  Ran 
tan  plant,  is  refining  between  i2,nn->.c(xi  and  i3,(ri(j,cKX)  lb.  ot 
.'■ifip<T  per  month,  bi;;  it  incrc.isir.s  :ts  capacity  100  per  cent, 
ar.d  by  September  ;  cxpecti  to  be  able  la  treat  3Sfi0OfiO0  lb. 
per  mor.th.  A  good  share  of  the  copper  refining  for  the  United 
Metals  Seiiing  Co.  is  done  in  Baltimore.  The  United  States 
Smelting,  Refining  &  Mining  Co ,  which  owns  the  Delamar  plant 
at  Catar.'ict,  N.  J.,  will  increase  the  capacity  of  its  plant  from 
SiOCKVOOo  to  12,000,000  lb.  per  month  by  April  i.  The  American 
Smelting  &  Refining  Co.  recently  increased  the  capacity  of  its 
eastern  refining  plant  from  9,000^000  to  I3,oo(mx)o  Ih,,  and  plana 
a  further  enlargement.  The  Nichols  Chemical  Co.,  owned  bf 
the  American  Metal  iiBteicstt,  hna  n  mandily  refining  capneiiy 
of  24,000,000  lb»  WithflieexiMaioattf  tteae  refining  plants,  dieie 
will  be  an  excess  reSDuig  capacity  in  the  eountiy.  The  capper 
prodnctioa  of  this  cotintTy«  inchraing  Meideo  and  Biitiah  Co- 
InmUa,  ia  at  the  rmte  of  about  lOftBOOnooo  pounda  per  month, 
of  svhidi  nearly  mtfioofioa  Ih.  is  Laha  copper  which  doe*  not  re- 
qdre  electnlytte  refinbg.  With  die  etdargemeiit  of  fhcae  planta 
die  total  copper  refining  capacity  of  die  country  will  not  be  far 
from  lOBnooiwoo  lb. 

SPOfCANE  POWER  -Mi.  Ja>  H.  Graves,  of  Spokane,  has 
effected  a  consolidation  of  properties  in  which  he  was  mainly  in- 
terested. Among  the  roads  which  have  been  consolidated  into  one 
system  are  the  Spokane  &  Inland,  the  Spokane  ft  Coenr  d'Alene, 
the  Spokane  Traction  Co.,  and  the  Spokane  Terminal  Qk  The 
Spokane  &  Coenr  d'Alene  was  backed  originally  by  Ur.  Black> 
well,  of  Spokane,  who  is  president  of  die  Howard  Ltunber 
Ca,  and  oontvots  laife  tbnber  tuett  in  Idaho.  It  b  about 
too  unlet  long.  The  Spcknw  tt  Intand  la  under  eonttruetion 
and  nma  down  southeast  ftom  Spokane  Into  the  Rstonae  cxmn^ 
tiy.  It  ia  projected  for  a  dnttnoe  of  about  140  ailes^  past  of 
whidi  is  iffidcr  constracthm.  It  will  serve  territory  in  whidi 
the  FMaldi  Lnnbcr  Ca  operates  extensiveiy.  The  ^okane 
ft  Inland  will  use  electricity  for  its  day  traffic  and  expects  to  haul 
thnher  and  lumber  at  night  with  steam  power.  It  has  a  eoo- 
tr.ict  with  the  Washington  Water  Power  Co.  for  electric  power. 
The  Spokane  Traction  Co.  has  about  miles  of  street  railroad 
in  Spokane.  It  receives  its  power  aho  from  the  Washington 
Water  Power  Co. 

POWER  IN  MEXICO.— Another  power  enterprise  is  re- 
ported from  Mexico  Oty;  and  it  is  slated  that  a  indicate  of 
CMcagn  eapltaliit^,  represented  by  R.  H.  Springer,  la  ha^ng 
a  survey  made  for  an  electric  railway  from  the  Cuemavaca  line 
of  the  Meidcan  Central  to  the  city  of  Chilpancingo.  The  jgmdi- 
cste  has  options  on  more  Hian  two  million  acres  in  the  valley 
of  the  Rio  Balsas,  If  these  lands  are  purchased  they  will  be 
roloni/ed  with  American  farmers.  The  current  f6r  operating 
the  railway  will  be  furnished  from  water  powers  in  the  rcgioil. 

BERRIEN  SPRINGS  POWER.-A  cmitract  has  just  been 
eneented  between  the  council  and  the  Berrien  Springs,  lifieh,. 
Power  ft  Elcctrie  Company,  of  which  C  A.  Opin,  of  Chkago,  is 
president,  whldi  means  the  erection  ht  tita  vfilage  of  a  dam  eoat- 
i(ig  lljaoovooo  in  the  St.  Joseph  Rhwr  and  aa  immoiae  power 
bouse.  The  company  gives  the  vitbge  SCbOoo  gaL  of  water  daily 
and  pays  its  indebtedness  amounting  to  aeveral  thousand  dollars. 
The  dam  wiB  create  a  lake  iowteen  miles  hiog. 

THE  IHEHL  MAMUPACTURING  OOHPAHY  has  Juat 
completed  the  lastallathm  of  an  dectiieal  equipment  for  a  latfe 
manuiaetHriiic  plant  at  St.  Johns,  P.  Onada.  The  plant 
consists  of  fw  a$»-kw  engine  tn*  fcnatatMa  ramlRg  at  130 
t.pjn.,  and  one  100  fcw  at  eSo  r,pm.  It  indtldas  abo  a  too-kw 
motor-generator  set,  and  about  30  motors  vaiylqg  In  siaa  fnmi 
7S  hp  to  7J4  hp. 

aNCINNATI  ft  COVINGTON  TRACT10N,-At  its  annual 
meeting  held  recently  the  Qocinnati,  Newport  ft  Covington 
Light  &  Traction  Compai^  decided  to  «petid  $t7Sfii»  m  improve- 
ments, the  greater  portion  <rf  which  wfll  oooflist  of  sdditloiis  to 
the  electric  light  plant  A  kuse  tuihine  generator,  a  katlanr  of 
8^m  hp  hoaers,  stokers  and  feicMiandling  apparatus  and  a  swftdi* 
hoard  will  he  iiistalled.  Ten  new  cars  will  be  purchased. 
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BAHIA,  BRAZIL,  TO  BE  ELECTRinBD.P-€kifailc  *  Col, 
fl<  Rio  di  Jamnoh  Bnut,  r^raentMives  of  ttia  Gooenl  El«o- 
tric  ComiMny,  htve  doaed  »  contract  for  the  electrification 
of  tbe  tramway  lines  in  BaUii,'  Bmil,  and  T.  Gtiinle,  of  the 
firm,  is  now  in  the  United  States  in  eonneelioa  with  tbe  project 
The  contract  to  the  General  Electric  Compuqr  inclttdes  the 
michinery  for  the  initial  change-over.  A  new  power  house  will 
be  erected  to  contain  a  steam  plant  made  up  of  Babcock  8( 
Wilcox  boilers  with  Worthington  condensers,  furnishing  steam 
to  one  soo-kw,  j,joo-volt,  three-phase,  do-cyde  Cards  turbine  of 
standard  construction,  and  one  3ao-kw,  a,30l>-volt,  do-cycle  Cur- 
tis tnrbine  self-excited  generator.  Other  station  apparattts  will 
iadndc  thrae  aoo-kw,  6oo-volt.  dirert-current  generators  driven 
bgr  JH^hp,  tM)0l>-Volt  induction  in  itors,  and  three  motor-generator 
iCti,  OBch  consisting  of  a  150-kw,  (xxi-volt  generator  driven  by 
a  no-hp.  2.oSo-volt  induction  motor.  The  equipment  contract 
also  includes  40  miles  of  trolley  line  material,  track  bonding, 
etc.,  and  motor  equipments  for  thirty-six  car.^  on  each  of  which 
will  be  installed  two-motor  40-hp  equipments.  The  joo-kw  Cur- 
tis turbine-generator  is  the  first  one  to  be  shipped,  built  after 
the  design  of  the  se1f-excitin([  gener.itor  described  in  Mr.  Alex- 
anderson's  papir  before  ilie  recent  n'.citnij.;  of  the  A.  I.  E.  E. 

WESTl.VGHOUSE  RAILWAY  ORDERS— The  railway  de- 
partment at  the  East  Pittsburg  works  ol  the  \Ve5t:i>shou5c  Elec- 
tric &  Manufacturing  Comp.my  has  received  within  the  last  few 
days  some  very  extensive  ordont  for  electric  railroad  machinery. 
The  Metropolitan  West  Side  Elevated  Railway  Company,  of 
Chicago^  hiis  ordered  an  equipment  of  too  i6o-hp  moton  and  50 
equipments  of  unit  switch  control.  The  same  oompany  ordered 
53  motors  of  the  same  type  only  a  month  ago.  The  Blufftnn  & 
Marion  Construction  Company,  of  Bluffton,  Ind..  has  contracted 
for  a  complete  installation  of  electrical  apparatus  for  a  power 
house  to  operate  an  entire  railroad,  along  with  32  50-hp  motors. 
The  Denver  City  Tramway  {!ompan\  has  ordered  60  No.  lOI-F 
railway  motors  and  the  P.icific  MIectric  Company  has  ordered  80 
75-hp  motors  f<ir  an  electrK-  railway  in  Los  .\ngclcs,  Cal.  The 
largest  order  came  from  the  Public  Service  Cor]Tirat:on  01  New 
Jersey  for  378  niotor>.  varying  in  capacity  from  40  to  75  hp.  These 
will  be  used  to  eijinp  m  nmnber  of  new  c:ir>  on  the  snrfn.  f  hues 
outside  of  C.'jnicU  i:-  '1  in:ikc-  ^<lloKel!;ci  oiniir.Kt--  (.-ji'.iini;  :  ir 
702  motors,  ami  \\::h  the  :i<)ditional  maehineiTi'  included  111  these 
orders  these  contracts  represent  more  than  $t,oo0,ooo- 

SHAWTMGAN  PUWF.K  I  h<  statement  is  made  in  Boston 
that  the  Shawimgan  Water  \  1'  isver  Co.,  wfaoSC  aecmities  are 
largely  held  in  New  England,  will  increase  its  income  during 
the  present  year  to  the  extent  of  over  $100,000  by  sales  of  addi- 
tional power.  The  company  was  organized  in  i8q8  to  develop 
water  power  at  Shawinigan  Falls,  Quebec,  on  the  St.  Maurice 
River,  about  85  miles  from  Montreal.  It  is  now  selling  36,145 
hp,  and  contraclv  cumintr  in  ■(■.■ring  ir)o6  will  aggregate  9Jf30  hp 
additional,  making  a  tnt.il  .,1  45,445  hp.  or  .Tpproximately  one- 
half  l;.r  iLKi.ixxi  hp  :ii.it\  the  plant.  Ci:ir  ;r:icts  in  force 
show  (^ross  earnings  <if  $.x.'4..tjj  per  annum,  and  the  additional 
fHiwer  sold  in  1905  will  bring  this  total  up  to  $43J-78?,  It  is 
fitiinri'ed  thai  the  company  will  be  able  to  show  receipts  at  the 
rate  of  $500,000  before  the  close  of  the  year.  The  company 
oiicr.-itr"^  on  ihr  h:i-fi  ..f  .ifxint  13  [kt  cent  of  gras*.  so  that 
eaniii  R-  of  }^<:t\p>j(i  "^li  nilil  lenve  a  balam  r  of  nearly  $4,50.000 
to  meet  the  Sjiw.ooo  inlire^t  111  the  S.j. 000,000  5  per  ><nt  bonds 
OUt^taiuSint:  7  lie  largest  rustoiner  is  the  Moiun  al  I.i^;ht,  Heat 
&  Power  C'l  .  which  has  recently  contracted  to  take  J.ooo  addi- 
tional hp,  making  a  total  of  13.000  hp. 

LARGE  ADDITION  TO  .SHOP  — In  order  to  keep  pace  with 
Its  rapidly  increasing  business,  the  Power  &  Mining  Machinery 
Co  .  Milwaukee,  Wis.,  has  awarded  contracts  for  the  erection  of 
a'lclitiu:ii  to  their  shops  at  Cudahy  that  will,  when  completed, 
more  than  double  the  present  capacity.  These  improvements 
will  cost  upwards  of  $.too.c»X).  and  will  iii<Uiile  :i  ./i«->  ft  - vcr. 
jion  to  their  fonmlry,  the  installation  of  a  considerable  number 
of  machine  tools  of  special  design,  ami  .01  increase  in  its  shop 
force  of  nearly  .100  men,  which  will  make  the  total  mimher  em 
ployed  atxiiit  1,000  1  he  ptesinit  capacity  of  the  plant  is  prac- 
tically double  wliat  it  w  as  w  lu  n  the  company  :^cciiiired  it.  by  pur- 
chase, from  the  Holtlioff  Machinery  Company  in  1003  hut  the 
business  of  the  company  has  liecn  increasing  .it  such  a  rapid  rate 
that  its  existing  facilities  have  been  found  entirely  inadequate,  as 
it  has  tiei.:i  necessary  for  some  months  jo  rely  np. in  outside 

focn  lric;  I'ur  many  of  its  castings  Cuicavaling  work  has  al- 
re;iily  r  iniiiK-iiced.  and  it  is  expected  that  the  extension  to  the 
foundry  will  he  completed  early  in  Jmc,  at  which  time  dw  new 
machinery  will  be  installed, 


STEAM  TURBINE  BUSINESS.— Dncing  the  month  of  Jaa- 
tttiy,  igAt,  the  Westingboate  Madiiiw  Company,  East  Pittahfurf, 
Pa,  CDtmd  orden  for  aa  steam  tnrbines  aggregating  SS,SOO 
bralcc  hp  in  rated  capacity,  or  an  average  of  over  2,500  brake  bp 
per  tarhine.  Some  of  the  largest  orders  were  received  from  the 
United  Electric  Light  ft  Power  Company,  New  York,  N.  Y, 
15,000  kw;  New  York,  New  Haven  &  Hartford  Railroad  Com- 
pany, New  York,  N.  Y.,  11,250  kw;  Louisville  Lighting  Company, 
Louisville,  Ky.,  3,000  kw;  Oliver  Iron  &  Steel  Company,  Pitts- 
burg, Pa.,  1,000  kw  ;  West  Virginia  Pulp  ft  Paper  Company,  New 
York,  N.  Y.,  i,aoo  kw,  and  the  Washington.  Alexandria  ft  Mt 
Vernon  Railway,  1,000  kw.  The  largest  machines,  going  to  the 
United  Electric  Light  ft  Power  Company,  New  York,  N.  Y.,  and 
will  be  7,500  kw  or  11,000  brake  hp  rated  capacity.  A  3,000-kw 
turbo-unit  goes  to  Louisville,  Ky.,  and  three  4,500  brake  hp  tinits 
to  the  New  York,  New  Haven  ft  Hartford  Railroad.  The  West 
Virginia  Pulp  &  Paper  Company  already  has  two  l/X)0-kw  units 
in  service,  and  the  recent  order  has  resulted  fram  the  ISlis&CliOB 
given  by  the  first  installatioiL 

ORDERS  FOR  ENGINES.— Appreciation  of  the  Sturtevant 
engine  has  been  shown  by  recent  orders  received  by  the  B.  F. 
Sturtevant  Co.,  of  Boston,  Mass.,  from  the  Draper  Company, 
Hopedale,  Mass.;  Illinois  Central  Railroad  Co.,  Burnside,  III.: 
Saginaw  &  Manistee  Lumber  Co,,  Williams,  Arirona ;  Landerib 
f'rary  &  Clark.  New  Britain.  Conn  :  Standard  Ideal  Sanitaijr 
Co,  Port  Hope,  Out.;  San  Diego  Ice  St  Cold  Storage  Co.,  San 
DiMOtCal.;  Cmtincntal  Iron  &  Steel  Co..  Rahway.  N.  J.;  Jones 
ft  Bmnte,  Sioox  Fall,  So.  Dakota.  Orders  for  economizen 
have  recently  been  received  from  the  Trimon  M.imifactnring 
Co.,  Roxbury.  Mass.;  Hamilton  Powder  Co.,  Beloeil.  Montreal. 
P.  Q  :  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.;  Raritan 
Copper  Works,  Perth  .^mboy,  N.  J.  The  last  named  plant 
changed  to  the  Sturtevant  after  experience  with  another  type 
of  economizer. 

Finandat  Intetti^ence. 

THK  WF.F.K  IN  WAI.I.  STREET  — The  jtock  market  was 
extremely  dull  owing  to  the  continuance  of  a  firm  money  market 
and  the  uncertainty  about  the  outcome  of  the  coal  labor  situa- 
tion. There  was,  however,  a  strong  u: .iertone,  and  breaks  in 
certain  stocks  had  little  effect  on  the  general  list.  The  indus- 
trial v.  .is  also  quiet,  although  the  -Steel  stocks  were  firm, 
and  a  gcod  impression  was  created  by  the  corporation's  annual 
report.  There  was  some  irregularity  in  .•\malgamatcd  Copper 
and  other  copper  shares,  which  continued  favorable  reports 
about  developments  at  the  copper  mines  at  Butte  did  not  con- 
trol. The  market  for  electric  stocks  was  devoid  of  any  fea- 
tures and  there  was  little  activity.  Allis-Chalmers  common 
closed  at  2i}i  and  preferred  at  59)^,  these  quotations  being 
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a  net  ilecline  of  M,  in  the  former  and  a  net  gain  "f  >i  in  the  lat- 
ter. General  Electric  closed  at  ifx),  ex-dividend,  a  net  gain  of 
■li  poml.  and  Westinghonse  at  l6l,  an  advance  of  Yi  point. 
Among  the  lr.icfions  Brooklyn  R.ipid  Transit  made  a  net  gain 
of  2  points,  closing  at  84>i,  while  Metropolitan  Street  Railway 
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kit  llic  last  quotation  being  llsH.  Interboruugh  Rapid 
Transit  (on  the  curb)  closed  at  226,  which  is  an  advance  of 
I  point.  The  closing  quotation  of  Western  Union  was  93,  a  net 
loss  of  '4  point;  American  Teleplioue  &  Telegraph  a 
gain  of  Z  points  ;  Anic-rican  I'dcgraph  &  Cable  9i.  a  net  luss  of 
;  point,  and  Mackay  comjjanic  (on  the  curb)  51;'. i.  a  decline 
of  }i.  The  curb  market  was  irregular  attd  devoid  ot  fea- 
ture Most  issues  were  a  little  lower.  Some  of  the  copper  stocks 
told  off  one  or  more  points  on  efforts  lo  gel  Out  of  loiig  hold- 
ings. Herewith  an  the  clociog  qvotatjons  on  the  Stock  Ex- 
cbangc  on  March  20. 

WESTFIELD.  MASS..  L1CHTI.\'G  I'L/\NT -1  he  annual  rc- 
I^rirt  of  the  municipal  liRhting  works  departmrnt  ^liowv  tha'  the 
value  of  the  gas  plant  is  now  $120^2^  and  01  tlie  electric  linht 
pl.mt,  deducting  the  depreciation  required  by  statute,  is  $143,010. 
Thf  depreciation  deducted  since  the  town  began  the  experiment 
imuunts  to  $47,735.  The  receipts,  amounting  to  $60,883, 
<livtdf d  as  follows :  Sales  of  gas,  130^390;  electric  Street  lights, 
itsfiT^;  commercial  electric  ligbtlt  $9^756;  sales  of  laapc  and 
■uerials^  $1^606;  electric  power,  $i/lBif-  The  apMAtnntt 
Mwmiiiiig  to  f4Mifi&  iBclvded:  opentbg  expenun,  gu,  9igiiP48; 
electric,  $14^85 ;  interest  I3ti5»i  boodi,  $«oad;  eomtroctioii,  gas. 
$^.369;  electric,  $5,011.  The  excess  of  receipts  over  cxpen^taces 
«u|l0k0i9.  The  total  gross  profits  are  figured  at  $aB,333<  dinded 
as  Miows:  Ga.<i  department,  $16,146;  electiie  ligh^  |i3,o(^.  De- 
ducteJ  iToni  this  amount  are  bills  due  and  interest  amounting  to 
$r.be'',  lMvi:iK  a  net  profit  for  the  year  of  $ao,7i7.  The  net  profit, 
ItavK-.K  of.t  the  depreciation  required  b>  the  State,  would  be  ia.8l 
per  cent,  but  including  the  depreciation  the  profit  15  Got  per  cent. 
The  'ofjl  number  of  gas  con.siimer5  :s  now  1,019,  an  increase  o' 
^1.  'I  be  electric  light  coi:sumers.  I3ri,  an  increase  of  30.  The 
ojiput  of  giis  for  the  vear  was  i-'.oi -.jui  cubic  leet.  The  electric 
pr.'wer  pUint  wa';  conducted  at  a  lo»s  o:  $1,733,  hut  more  Inotor^ 
ir<  now  installed  and  a  better  showing:;  the  coming  year  i.s  a  ccr- 
nty.  The  growth  of  the  use  of  the  prepayment  meters  is  men- 
ed.  The  number  is  now  about  too.  The  recommendatioiis 
inctode  a  new  lift  at  the  large  holder  to  cost  H>S0Ot  new  nietert 
to  cost  $1,000,  new  raains^  ttfiOH, 

BOILER  COMBTNATTON.— It  is  now  d-Tinitcly  understood, 
tni  may  he  attthoritativrly  staled,  that  the  I'.aliL.'ck  Wilcox 
Cijmpany  h  acquirci!  tli.-  Stirln  i;  Cr>ti  ,<  lid.it.-d  l'.<iilt-r  Coni- 
piaiiy.  The  ofticers  of  tlie  cvn-trvllink;  corporation  decline  to 
mikt  public  any  statement  on  the  subjrct,  cither  in  affirmatinn 
cr  denial,  as  the  company  is  a  private  enterprise,  .and  is  not 
itiaking  any  appeal  to  the  piiblic  for  capital  in  carrying  out  its 
plant.  The  chief  interest  in  the  Stirling  Company  hitherto  has 
been,  it  is  said,  that  of  Mr.  O.  C.  Barber,  president  of  the  Dia- 
mond Hatch  Company,  while  the  Shiger  Sewing  Machine  in- 
terests are  pFominent  in  On  Babcocic  ft  Wilcox  Ctenpany,  whose 
New  York  Officer;  are  in  the  ^igcr  Bnilding  on  Broadway,  with 
factonei  at  Bay  oniic,  N.  J.  The  Babcock  &  Wfleojc  Company's 
<l|NtaI  has  hitherto  been  $3,000,000  with  no  bonded  debt.  It  is 
■lOTc  than  likely  that  the  two  companies  will  be  conducted  under 
^epamte  uinnamTncn!,  as  distinct  coticrrii';,  ,is  hiiherfo,  hut  with 
tae  iindcrl'. ir;K  Liiiificd  control.  The  Babcick  \  Wilrox  Company 
na^  now  hro!  a  pr'isper.ius  existence  of  a  ii'.iartiT  of  a  century, 
ind  has  made  .•\nicrican  water  tube  boilers  standard  throughout 
the  world.  The  production  of  the  company  was  never  so  large 
« it  is  at  present  Mr.  J.  HoUis  Wells  is  the  president  of  the 
wporatioa, 

DIVIDENDS.  -Directors  of  tlic  Delroit  Vnitcd  Railwriv  Com- 
JMy  have  declared  the  regular  quarterly  dividenrl  of  per 
cent  on  (he  capital  stock,  payable  ^^rly  i     The  directors  of  the 
Eltctric  Storage  Batte:y  Cornpiriy  have  declared  a  dividend  of 
I'i  per  f  nt  each  ri.i  the  coinnion  and  preferred  stock-,  payable 
April  2  to  stock  of  rtctjr<l  .\Iarch  17.    The  directors  Of  the  Wcst- 
■^rTi  Uniim  ToKtrr.ipb  Company  have  declared  tlie  regular  quar- 
terlv  di\idi-rd  •  f  i'/^  per  cent,  payable  .\iiri;  16.    The  South- 
m         Kngi-nid  Telephone  Company's  dirn  ti  rs  have  declared 
tegular  quarterly  dividend  of  I'/j  per  cent,  payable  April 
'■^   The  Union  Switch  &  Signal  Company's  directors  have  de- 
dared  the  regular  quarterly  dividends  of  2J4  per  cent  on  the  pre- 
rred  stock  and  2  per  cent  on  the  common  Stock,  both  payable 
loi  Dircdoia  of  the  Westinghouse  Air  Brake  Company 
"W«  declared  die  regid«r  <^rl«rly  dividend  of  2yi  per  cent; 
«»  Uie  nstial  extra  dividend  of  a)j  per  cent,  payable  April  la 
Mie  regular  quarterly  dhridend  of       pet"  ctnt  has  been  declared 
V die Qndnnali  Street  Railway  Company,  r  ayahle  .'\pr;i  i,  The 
^[Xibr  qoarterly  dividend  of  lii  per  cent  has  been  declared  by 
w  Ctacitmati  Gas  ft  Electric  Cooipatiy.  payable  April  1. 


BARNEY  &  SMITH  C.\PITAL.-One  of  the  largest  builders 
of  trolley  cars,  etc.,  is  the  Barney  &  Smith  Coraprmy,  of  Daytoa, 
Ohio,  who  since  the  abandomnent  of  the  propo.sed  street  car 
builders'  consolidation  have  proposed  to  reincorporate  and  in- 
crease their  rapital.  The  new  company,  which  is  to  be  incor- 
porated under  the  laws  of  West  V'irgniia  or  Ohio,  will  is^  i-,  1' 
IS  said,  $2,000,000  of  5  per  cent  bonds,  half  to  be  used  to  retire  Uic 
existing  6  per  cent  bonds  and  the  balance  as  required  for  im- 
provements and  extensions.  In  addition  to  the  $2,500^000  8  per 
cent  prefened  atodc  afid  ftfiOOfiOo  common  stock  issued  by  the 
existing  company,  |»,ooivooo  ooounon  stock  will  be  put  out  and 
will  be  paid  to  die  preferred  stoddioldert  in  Uea  of  36  per  cent 
of  deferred  dividends.  The  fciaeoiponted  waiftagf  will  thua 
have  a  eajritaliiation  of  t7,soofiaOt  as  follows:  ^AOOfiao  S  pct 
cent  bonds,  la^soiwn  S  per  eent  prefemd  atodr,  |3,i000yooo  com* 
mon  stock. 

LIGHTING  IN  LOS  ANGELES.— The  lx>s  Angeles  Gas  & 
l.lcctnc  Company,  in  its  annual  statement,  shows  receipts  from 
the  sale  ct  gas  and  gas  products  of  $1,055,222.36,  and  from  the 
sale  of  electric  light  and  power,  $577,740.55.  The  expenditures 
in  the  gas  department  were  $1,202,383.78,  and  in  the  electrical 
department  $461,617.95.  The  actual  cost  of  its  gas  works  is  given 
at  $4,75iA>2.g2,  with  a  present  value  of  $4,731,359.95.  The  cost 
of  the  electrical  power  plant  and  the  wiring  .system  is  placed  at 
$3,019,296.52,  with  a  present  cash  value  of  $1,930,914.94.  The 
Pacific  Light  ft  Power  CompaiVt  of  Loa  Angeles,  Cal,  in  its 
aanna]  statement,  places  a  valmtion  on  its  property  of  $S,o88k- 
647 JO6,  flw  actual  co^t  of  which  was  $5,426,g66i.8$.  The  total 
revenue  of  the  compa.-^:.  is  given  as  $1,053,594.84.  The  coat  far 
supplying  heat,  light  and  power  outside  of  Los  Angdes  is  ^0,- 
790.74,  and  that  within  the  city  is  $459,997.30. 

('IIS  HLEVA  1  OR  showed  for  the  ycir  1905  tiet  earnings  of 
^jiM/>38,  with  preferred  dividends  of  $339,697;  common  dividends, 
$127 /X)6;  depreciation,  $246,235,  and  a  total  siirpUis  at  the  end  of 
the  year  of  $t, 600,00a  President  W.  D.  Baldwin,  of  the  Otis 
Elevator  Company,  in  his  report  to  the  stodtbolders,  nys:  *lf 
your  contpany's  business  continues  as  proapcRMis  as  now  indi- 
caled  It  is  die  intention  of  the  directors  to  place  the  common  stock 
on  a  3  per  cent  basis,  payable  Hi  per  otnt  lemi-amiuaUy,  the 
first  payment  to  be  made  on  Octiditr  is,  tUBtS,"  The  directon 
of  die  Otis  Elevator  Company  anticipate  that  it  may  be  wise  In 
the  near  fnture  to  issue  iTTayooo  preferred  stock  now  in  the  eom- 
pangr's  treasury,  to  be  offered  to  the  stockholders  pro  rata  at 
par.  The  company  has  purchased  new  property  at  Yonkers, 
Buffalo  and  Chicago  and  new  buQdingt  and  extensions  in  sevcnl 
other  phices  will  be  made 

W  l  STERN  UNION  TF.I.F.GRAPH  earnings  appear  to  be 
holding  up  this  year  in  spite  of  the  loss  of  the  racing  new?  busi- 
ness. The  net  revenue,  partly  estimated,  for  the  March  quarter 
is  |i,SOO^aoOk  and  for  the  nine  months  $5,360,790.  The  surplus 
of  die  company  last  year,  after  the  payment  of  the  regular  5 
per  cent  dividend,  amounted  to  $i,o9s^oaa  This  brought  the 
:  t^l  .surplus  up  to  $i5iig74ifl09.  In  spite  of  eoiapeddan  from 
different  sources,  die  otrnipany  is  able  to  show  eanuMa  well 
in  excess  of  its  intaect  and  dividend  requirements,  die 
past  three  years  rqnrted  In  full,  the  net  earnings  showed  a 
tendency  to  decrease^  bat  in  the  present  year  the  decrease  has 
apparently  been  checked. 

KENTUCKY  TELEPHONE  DEAL.— The  Central  Telephone 
Comp.iny  has  been  orgar:i/ed  to  take  over  the  Louisville  Inde- 
pendent I.ontj-Di<i»nnce  and  all  siu  i!ler  conipanic.s  in  Owensboro, 
Lexington,  May>ville,  Paris,  Fniii-eiicc  and  sections  near  these 
points  in  Kf  iitiicky.  Southern  Indiana  will  also  be  included.  The 
Cenfral  Iclcidione  Company  was  recently  incorporated  in  the 
."siao  of  Delaware  with  a  capital  stock  of  $iO(i(lO(lheOOk  E.  L. 
I' a  l  :  r,  who  was  identified  with  the  building  of  the  Louisville 
Home  Te^ephnne  Company,  is  president  of  the  rpw  concern. 

U.  S,  LIGHT  &  HEATING.— The  control  .  f  the  Ui-.ited  States 
Light  &  HcatinK  has  been  obtained  by  interei^ts  connected  with 
the  New  York  Air  Brake  Company  Whl'e  the  new  manage- 
ment of  the  United  States  Light  &  Ileatirg  Company  is  practi- 
cally the  sam?-  that  of  (be  New  York  Air  Brake  Company, 
the  latter  ha^  iic  inisrcsts,  as  *  oompttny,  with  die  LigM  ft 
Heating  Company. 

MUTU.AL  ELECTRIC  LIGHT  PLANT  SOLD.-It  is  re- 
ported thai  ncRotiatior.s  have  lifeii  pr;ie;ic;illy  completed  for  the 
purchase  of  the  Mi:tu:il  Electric  Lisht  Conipafiy,  of  San  Fran- 
cisro,  Cal  ,  hi  the  P.icit'.c  Gas  &  Electric  Company.  The  terms 
of  the  deal  have  not  been  announced,  but  Mutual  stock  has  ad- 
vanced  lo  tigJS. 
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GENERAL  NEWS. 


Ccnstructicn  /iei»j, 

OnUXA.  ALA^Tte 

Opdika  to  Aaborn,  A]*.  The 

•  Ugbi  ud  power  pbnt. 

BIRMINGHAM.    ALA— Tlif   City  Counril   of   Armitit  bti  (nnted 

the    Dirmingbim    Riiilway,    Light    it    Poiirr    Comjuny    the    franchaie  on 

Tbird  AT«nuc  from  tlie  cutern  dxj  Umiu  to  Ike  wcMcra  Mail*  for  iti 
sew  Kne.  Tt*  mtm  JOM-Inr  twMaC  «l  IfeC  ii«|iH">  )>•*  plHtd  ttt 
•enrlce. 

GADSDEN,  ALA. — The  Indepcodeai  TelrpboiM  Cb<np*iir.  whkb  oecured 

•  (nncUac  to  thi*  cltj  kt(i*I  month*  a^,  ha*  cocnnaieed  work  upon 
tta  ■MMtf—Uia  •!  to  iytMm.  Tta  SMUhm  Bril  Tdi^hmOwwr 
■Im  Imi  ft  %tt^  of  HMB  Imiv  It  wudli  yutwK  ftt  inprovMimft  to 
tka  mHU  mI  atMt  fjiLOiH- 

DOraClt.  ALA. — Contncd  far  ffee  munldptl  elecitic  tlcht  plant,  to 
COM  about  $»o,oiMi,  h*Te  been  awarded  ai  follows:  To  tht  Cruwker-WhfeW 
Companj,  of  Araprrc,  N.  J.,  for  i!rii"ii"*i  Hittitli.irg  Mictiinc 

Foaodrj  Conpiajr,  Uarriltali  V*.,  tor  the  engine*,  and  the  Adam*- 
BagBall  Et««lrk  Ctmpui^,  •!  Omlialt  OUii.  Im  !!•  rttiiwrthigwwiMt 
arc  lamp*. 

BISBF.F.,  ARIZ  In  ill  probahilily  tlic  Ccr.ioliditcd  Tclcphaoe  t  Tele- 
graph Cozninay  will  cxtcnU  its  tyi^cm  which  will  j^&cc  Btdbrc  in  poeitioa 
to  communicate  with  Lot  Angeles  and  Denver. 

STUITGART,  ARK.— The  Slottgart  Water  k  Electric  Light  Conpanx 
baa  been  OTcrhanUng  iu  plant.    La  Salle  Stoop*  to  muULgcr. 

SILOAM  SPRINGS.  AUC.— The  Uaaicipil  Beetrk  Ugbt  *  Water 

MM^  b  tHHiinteadem. 
STOAHVIUC.  CAt<— JwM*  BmdiMi  ka*  Itemed  it  dwctte  «»r  ■» 


SAN  DIKGO.  CAL^The  PmMi  IMMI  U|U  ft  Fatwr 
Itditd  to  coaftract  •  cm  ant  thrtiti  Sflrt  ^aat.  I.  C  W«od«i«4i 
Lm  Aagele*,  i*  OM  of  Ik*  dlfWNtfc 

SAN  FRANCUtCOk  CALi-^n*  Kwtbcrn  Cilifetaia  Power  CoDpaoy 
baa  decided  to  eoMbint  ■  anr  f«««r  liw  {ran  V«U«  M  CUoo  aad 
Hanaton.    Addivii  E.  V.  Dw  JoHiniwi.  of  ■tiiMifc  Ctt,  lor  farther 

InfOTBjatijon 

LOS  AN'l. F.I.F.S,  i  AL.  It  ia  uTidcntODcl  tbat  thd  1  la  Juana  and  Cuy»- 
naca  dunusy  Iwo  are  to  be  rtbutll  and  cleetrifted  in  eoaocelMa  with 
lb<  work  of  (he  reccntlx  iacWIPirottd  L«  AOfltei  A  SiB  DitfO  B«Mt 
Electric  Railway  Companr. 

LOS  ANGELES,  CAI — J.  A.  Karu,  ch  rf  ^ugiatcr  of  Ite  IM  Aar 
(tilt  Riilva;  Coapaor,  bat  mde  a  lormai  pnipoaMlaa  (•  ibt  iWiiii  af 
OhnJila  mt  Vtatagt  to  rwi  m  tltttHe  liaa  fro»  tMi  altr  «•  VMapt 
rttk,  a  (iilaiti  of  Boiw  tfcM  to  ndii. 

SAN  DIEGO,  CAL.— San  Diego  C«i«o!ic!a1f  J  Cat  S  ElrrtrSc  Convaar 
ia  installing  a  isookw  Curtii  lutbinc.  :o»o  br>  additional  in  Babcock  ft 
Wllc<n  Ixjjtf/d.  anil  a  j»  inch  coniluii  to  thr  bay,  ^fo"  (<-rt  in  length, 
for  »alt   water   for  condcnfins  purpi>*.** 

POMONA.  CAL. — The  diieetort  of  lie  local  Home  Telephone  Com- 
pany harr  rr-eloeted  Dr.  F.  W.  Tbomaa  preddent;  J.  Albert  Dole,  riee- 
Pf<»id«ti(;  Afthur  M.  Dole,  (ecreary;  Charlei  E.  Walker,  ireaaurcr,  and 
D.  S.  Parker,  manager  for  ibe  entutac  year. 
MONROVIA.  CAI^An  addilfoa  to  to  boiMioc  on  Uyill*  A*tH«i 
a«i«Mtai4,  oaUaa  to  icgtaca  ofitn  wtrea  and  «tB. 
a(  «lN  Mwvttto  ttaacb  afc  tf  tiiaphliil  hf  Hm 
M  ettt  af  9ta>s*«. 
PASAl>ElfA.  CAL.^Icnan  Dyer.  Chy  Clerk,  writes  that  tho  Otf 
Counal  h*»  pawed  *  f»*n1trt!<m.  jwovidinij  for  the  toat  0(  $l*fvOaa 

bondl    fcr    '.lie   t-inslriiction    of    an    elrcl.-ic    l-itht    plaaf;     Alt  IflaCliaB  flrfll 

probably  toon  be  held  to  vole  on  the  que:»tion. 

LAKEI'ORT,  CAL.— The  I  utt  Co  mty  Power  Company  baa  been  in- 
corporated, with  a  capiu!  of  tio.ooo.ooo  to  genarat*  tad  tdl  electricity 
ia  Lake  and  other  countiet  la  Clllfoni*.  The  coaptHr  Hfll  Ao^HMHt- 
factiuc  and  tell  ice.  The  dlreeton  are  WUfecr  TV 
V.  Ktella«,  M.  S.  Sayrc  and  pOmt,  l»  td 

FOLDS  LANDING.  CAL.— Tt«  Nartfe 
iD^Hcd  |»  tbc  Board  ot  Swporrltort  at  Eureka  for  a  so-y«tr  franebiac 
la  CKM  tad  iwlllltla  poles,  naata  and  auperatrueltiret  on  which  to  autpend 
wiiea  and  other  appliaoces  for  trantmittlnj  and  ccmdoctltig  HfrtrSittjf  frr 
beat  and  light  and  power  purpoae*  along  C"-  Urm*,  alle>>  and  roads  of 
the  inn-n  of  Field*  Landing.  Bidt  for  aaid  (ranchiae  will  \<t  rrtcl.ed 
ly  (',r  |:<.a(d  of  .Supcrvfaort  April  «.    J.  S.  Brown,  Cbalnaan. 

SA.\  I  RANCISCO,  CAL— Untler  a  contract  made  lor  twenty  year* 
with  the  Uoittd  Rajiruada  about  thirteen  month*  ago,  tho  dHfania  &■ 
k  tkclilc  Corp«talicn  ha*  begun  to  lupply  elecuk  power  ia  tfe)  UtaH 

railvar  atofaar.  Aboot  |aea  t»  ia  a«>  btia«  tafpUtd  ddlr.  aad  h  • 
aosple  of  aMalfee  wt>en  the  power  houe  Jait  avtv  the  llot  In 


tte  CUlfaniia  Qm  ft  tlwliit  CMaraar       ke  «lc  it 
a  BiaxiaunB  of  t*,«oo  kfk    Ika  laMir  vU  aalr  ka 
duk«  (be  hoitr*  of  the  day  wbcn  Ika  tnmi  it  ktaslMt.  The 
power  win  be  about  6,ooa  a  day. 

COLUSA.  CAL. — It  it  itated  that  it  ia  the  purpotc  if  thr  rilif-irn.a 
Gat  4  l^ecfric  Company  In  the  fattirf  to  depend  apon  fiutte  CtMinty  at 
it4  n^ojt  re'.Lable-  and  principal  so-jrcc  of  electric  [."'wcr.  Il  ii  i-  due  to 
the  fact  that  within  tbl*  county  the  water  tupply  ha*  been  unfalliof,  a 
did  aat  adtt  kt  etfter  seetiont  where 
7k«  cenpaar  b  aaw  arranging  to 

o(  S,ooo  hp  each  in  Butte  County — one  each  at  Center- 
trine  and  Da  Sabia — and  will  alto  Inttall  two  more  in  Ne>-ada  County, 
at  Colp^te  and  Deer  Creek.  The  work  which  it  now  beVis  '2::vt  in  the 
Mcii;li!iorhooJ  of  Crnietville  it  toward  tbit  end.  In  addiiicr.  tn  tbe  watrr- 
power  pUnta  where  the  company  ia  arranging  to  Inatail  tevefat  gaiollfle 
ettginn  of  ),J00  hp  in  the  lirfC  dlie*,  to  be  held  for  emergencies  anch 
a*  failttce  of  water  *aip|iir  or  brcaha(cs  oa  the  uaoanUaioa  Uaca,  Th* 

tbToIat  wiBllta  wfeldi  it  ta  ftmith  aadar  a  ttMaly-yiar  caatrtet  7,oM 
hp  for  a  hri*  ecaeol  works. 

COLORADO  SPRINGS,  COL-Hcarr  Janctaa,  of  InCaaaptlb,  Ind.. 
it  «.<>!.)  >9  have         elected  prtildiat  al  tbc  Aatoi*  Pa«er  ft  Waltr 

Coni;>anv   wbLch   p.rcpr.iiri  ciinalreeUaC  a  POWCT  glBBt  OA  (bC  Lai  AoilWa* 

River,   IT'  coat   about  $  I  .ooo.ooi^. 

MONTROSr.    COL— dkr    United    Liilhtinu    &    Trjiti.jrl    torriM^T  h»» 

bought  control  of  the  Monlrotc  Electric  Light  &  Power  Company,  Mont- 
roat.  Col.  The  officer*  are:  Preaideat.  W.  S.  Illff;  If t  |ilnMlBI.  C  K. 
Dnrbin,  Denver :  manager,  S.  B.  Richey,  Montrote. 

JEWETT  CITY.  CONN.— It  it  aadcfatood  tbat  pJiaa  ai*  brii«  db> 
caiiid  for  making  ImproTcmenti  ta  the  local  dectrfc  light  plant 

WILUMANTIC  CONN.— Sapttintecdent  Moolton.  of  the  water  »orkt. 
hta  rBNnaaeiMled  that  an  eltctfk  light  pliat  be  tnalalled  at  t!ie  pumping 
Mattaa  for  Uthliac  the  tialba. 

STAFFORD  SPSmCS.  CONN.— tk*  Stafford  Spring*  Ctectric  Light 
ft  Gtt  CtoptBjr't  rliai  wat  toM  fey  tkt  tattlMr  Ihr  fta  aht«e  the  aaNaai 
«f  the  aionvaie  or  baadi,  to  W.  T.  Blodia,  af  Mdmirt.  Ilia  fbal 
will  be  improred  and  pot  ia  conditiaa  ta  rcndir  mMirllB 

BRANFORD.  CONN.— SaptHatefldent  Baldwin  of  the 
lion  of  the  ContoUdaled  Light  ft  Water  romTiany  h*a  beett  mrtified  by 
General  Superintendent  Calrcrt  tbat  aiMj  after  April  t  the  price  «i 
electricity  (or  Branford  will  be  tcduced  from  i$  cent*  per  lni>lioar  la 
li  cents.  It  it  expected  tktt  Ikb  udoiflMI  will  (tMUr  liwiaata  Ikt 
iranbcr  of  coniunaer*. 

WILMINGTON,  DEI  Bidt  will  ptobably  aoon  be  aaked  by  the  Wil- 

aaiOftOB  Hctt.  Light  ft  Power  Company,  for  a  power  plant  on  the  Braady- 
tdae  Sifcr,  in  Oo  pik  ward, 

WASHINGTON,  D.  G—Blds  wUI  be  reoeived  until  April  ae  by  the 
wf  AptotnaN»  af  aWib  Jma  WUita  b 


WASHINGTON.  D.  C— Bids  will  he  recdscd  aniO  April  M  al  Ika 
Butiaa  ef  Supplies. and  Accounts,  Nsvy  DepiUBMBt.  Wtthblttaa,  D.  C. 
to  for^il«fi  at  the  Ki  .  r  Yarda  at  Mire  I«!ant!.  Ca?  .  and  Pwyet  Sound. 
Wash.,  a  quantity  of  naval  suppllca,  la  followri;  Schedule  irti,  Iron  boltt; 
circuit  brealiefs.  Miiimrien,  smtrcirTs.  dry  battery  cells,  etc.  Application* 
for  criiposals  should  designate  the  acbcd^  dlillld  awhtf.  H,  T«  B. 
Harris.  Pajajisicf-GrEieral,  U.  S.  A. 

TAMPA,  FLA.— A  project  la  on  fool  to  constnKt  aa  dattrte  tlMaay 
acroas  the  penintuU  from  Ihia  city  to  Santa  Lads. 

RAWKINSVnXE.  GA,->Thc  HawUMvilie  Catlaa  Mill  wilt  inalan  a 
ise4t«  flcattaler  teat  tfaat  thb  eaauatr;  tiao  abeal  a  aeo-hp  engine.  Vt. 
II*  fciaowa  b  peetUtati 

AILAKTA,  GA.— The  Georgia  RaOway  ft  Electric  Compaay  has  pati- 
tioaad  tka  Baud  af  Otaair  rtwlitltniri  itr  piimltitan  la  1^  dikar 
a  ikigb  «r  doiUc  ttatfc  abiic  Stewart  Aienne  la  sni  Avcaae. 

ROME.  GA. — Work  on  the  new  power  plant  of  the  City  Electric  Railway 
Cooipany  in  New  Rome  has  been  commenced.  The  plant  will  be  In 
operaii/in  alv.nut  Atlgutt  I  and  wiQ  octt  $60,000.  The  aM  power  plant 
will  be  aold. 

CAHTERSVILLi:,  GA.— Juserh  B,  MeCrnry.  Kmiiire  Builtflng,  Atlar'a. 
will  prepare  estir^iate^  for  the  c.,n<*ructiri;  rf  jin  fjeytri.'  light  plant.  The 
question  of  iaauiog  booda  for  aame  will  probably  be  •obmitted  to  the 
citizens  in  tiatr  ^V-  GtaiH  S>  Cthb  b  cMlwa  «<  Ika 
Committee. 

VLBANY,  GA. — ^Tbe  town  having  been  lueoeitfal  wllh  eHrakipel 
ihip  of  the  electric  light  and  aatrr  tyttemi,  it  la  now  (aid  to  be  negoibliBt 
for  ilir  I'irctric  railway  tyatnn.  A  coounittcc  hat  been  appointed  to  gather 
<Uta  to  refrard  to  the  matter.  It  ia  believed  that  the  city  will  not  aell  a 
(raacUtt.  bat  will  paacetd  with  the  votfc  HaiU  ai  it  ^  la  tka  cait  al 
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lion   .:if    ii    i,.:(Oii  hji    y'Mii   0:1    the    C>l*r l.tlii. t  *  ii rr    Kiv<-r    bvtwfrn  ColMtf.bui- 

snd  West  Foiat.  t'be  plana  iaciude  a  iurtber  development  iMext  year 
of  an  iMMitUiatl  4,o»o  hp.  L«l«r  the  eonpany  expecti  lo  develop  iSiMO 
by  aisre  al  ai)i|>'i  iictory,  two  milei  notth  of  the  city,  where  the  Chatta- 
liMCkfe  River  (alli  over  40  ft. 

MAUI,  HAWAII.— At  *  BMtinc  of  tbe  Maui  ilecUtoldcn.  Supa 
laMBdam  Z.  JL  Cmtft  ttftn  for  ite  otpcatftBR  of  $mm  t»r  tavim 
MM*  «w  •dsptod.  Aawv  Mkcr  Ikiav  tkli  tocMtt  At  boOdlsc  M 
tWQ  MW  Hmi  I*  HuBllniapalfe  and  Ualiawao  and  (cncra]  tine  vork. 

CITLDESAC,  IDA^— The  Coldcaac  UilUng  Companir  ii  prepajinf  to  make 
a  Irii  of  ihe  mttrr  p<"»"  tit(  whlcli  it  (  ivn*.  with  a  view  to  eatabliabing 
an  eleftfic  hubt'iiK  t-ilHTit. 

POST  F.M.LS,  lliAFIO  — Tbc  mUoM  «f  dM  loulli  aide  al  tint 
are  abt-ut  to  ccnsliuct  :.  IcIeptoM  IfeW.  A  «OHPMir  «fll  k«  faMtj  Wl 
will  proh.dily  be  ir.ci'r|ji;t4te4. 

c.h!  \Nr,EVILLE.  IDAHO.— Tbe  GranceWUe  Electric  Light  &  Power 
Company  ba*  doubled  iia  OQipot  io  two  yean.  Ii  will  aoon  be  enlarged, 
tlM.uMtMtt  tflft  fedaf  dovfehd  tfmwgfeMi.   D.  C  Vu  B«rai  U 

DfKALBt  IlX^lk*  «l«ctric  power  plat  «(  ibc  MUk  Mmfictarni 
Cvapaoy  al  lUa  dty  mi  destroyed  by  Sr*.  L«v  |ij,aM. 
CAlin01T«  ILL— Tk«  BMk  IihDd  Siiftir*  SriliNV  Ooa|a«y  bM 

in«n  AttON.  lU.^  •  mitubm  «f  *■  Smt  McitMc  Onwar 
ih«  ewhd  MoA        luff  mil,  bom  ti«M»  «p  la  t*S>*M> 

ALTOIT,  ILL^Tbc  AlMa  Cm  «  IlMttte  Cbtafuy  lia*  decided  l» 
««»md  tsa^dM  in  awUnc  wwmiiiin  fa  AUm  lad  Unci  AhMh 

MT.  CAUOtL.  ILL.— Tte  Kt.  Ctaii«U  N^koM  Cbnpny  ki»  v 
idiid  far  ■  fnadiha  le  coHtraci  MlapboM  IImm  to  md  aMMMl  Mt. 

Carinel. 

I'tiORIA.  ILL.— Plana  for  the  bif  power  plant  to  1>e  erected  by  tbe 
^fcKinlcy  ayndicatt  in  t'l  •  leity  bave  baea  prepared.    The  eatimaicd  coat 

CARROLLTO.N,  ii.L  -Th.  r^rionton  Heat.  Uiht  *  Power  Omnnj 

conleolplatet    ;n«:a'.Ur.g     i     i  ;.>  !..•,    dbtCt  tIMtCIMl,    tWO-jlUI*,  <Mydla 

>jntl     F,  M    SnisdL.a-Ji:h  15  Dianuifer, 

VI  ISCW  ILI.  — UtiircKnuiivcs  of  the  Pittafietd  'IJ..1  Kkctric  'Light 
I  iiuiii.u>>  iuc  uid  lu  t>r  c  inil.iri plana  for  eitsbliahtng  m  electric  llflii 
pUnt  aomewhire  in  Ihe  nat-jrji  Ka»  diatrtct  of  thia  city. 

SULLIVAN,  ILL.— Tbe  City  Li«hc  &  Water  Works  U  naltini  an  esti 

mum  mrmmtwf  w  odaniw  Hi  liiMlw  plwi^  ife*  l—iininaia  le  fa. 
elada  a  rnrilia  mlmi  and  Mm  dMiaaiafi.  Tba  «HtaMltd  Mt  1*  Its^aaa. 

EAST  ST.  LOUISi  ILLr— It  la  atited  tkal  a  iHiMfac  af  laftavaawM* 
«ra  coNicMplaMd  fa  tia  nlliic  MmIi  aad  pawcr  fcaiw  «(  Iba  Ban  Si. 
Laaia  A  Sufaiiliaa  KaHviir  and  iba  Si.  Laala.  AMaa  »  Graaha  Oigr  lUi- 
tani. 

ATLANTA,  II.I.  Tbe  AtlaoU  Electric  Light  tt  Power  Company  ia 
cnlargtrK  its  i<oi>ri  lioatc  and  inatalling  another  too-hp  boiler  and  re- 
placing ail  the  old  open  area  with  enclosed  arc  lampa.  J.  C.  Rohinson 
b  secretary  and  managei. 

CA!)IZ.  IND. — Plana  ate  being  nude  to  conalrtwl  an  electric  light  plant 
for  r.idii. 

Ml'.xrn-",,  IND.— The  Delaware  Hotel  Company  is  prepariiiit  to  inatall 
an  ticctric  light  plant  in  its      »  hnie\  ncK  Hearing  complet,ijn. 

(_.\NNELTON,  INn.—Thr  l  ily  C-:iimc;l  -nrl  the  fIccMic  light  tin,iid 
v*j:i,:ln;jcj  to  Tfb'iild  the  c]e<tric  lisht  plin*.  rccrntlv  'J,:itri,y?d  by  fir,-. 

I'AlvLAKU  CJTY,  IKD. — A  Jj-year  franchise  baa  been  granted  to 
(  hi,r<ca  F.  Steveci  13  operate  a  telephoiM  exdNait  Hi  OMmA  Off  fa 
,>.mj>ctitioB  with  the  Cu<ut«rland  Company. 

IKDLANAPOLIS,  IND.— Bids  will  be  receiv-J  h;-  tbr  aoard  of  Park 
CommiaaioiierB  on  March  jo  for  incandcKenl  Itghiing  in  the  parka  of 
Ihe  city.   There  are  a  Ih|C  Dumber  of  ligbu  in  faa  parka. 

FAIRMOUNT,  DnXr-Tht  FiinaoiaM  Liflit  A  9aM  Oompaay  propoaea 

aa  nMilniii  Dtaaii  fi«iaa.  PMI  La  Boa  J*  «a|wHn«ei>dnt 

LtHTOM.  IND. — ^Tba  Qtr  Lighting  Company  is  ItlrS-  to  pais  to  pri- 
vata  awscnbip.  II  it  pMlfale  that  tbe  city  may  ret.iin  1  c<:rt.iin  amount 
of  atock.  There  are  three  purchaaera  in  the  6eld.  J.  J.  Powell  ia  super- 
intendent  and  manager. 

rORT  WAYNK.   lNyi— ll  Vtn   .irci'led  hy   tbt   dirtctore  of  thr 

l-'.jrt   Woynt   iV   W.itiisli   \'.ii:,:y   Traction   L'nr;i:iai'.y   tj  "j-ii:,!        iiie  ihlo,j«h 

Prliihi,  ccimrv-tirB  L.jiaytlt«  and  Logansport  and  also  tu  cxtejxl  llie 
lljiile  rjr.iji.,1         to  Monticello. 

MHKRTV,  IND.— Charles  L.  Henry,  of  Indiii  :iT,'I"  pn-siient  of  the 
Ii  dianapolis  &  Cincinnati  Traction  Coanpany,  1:1  i,  n  1  n  y  m;1i  ehief 
ctiKioeer,  was  in  liberty  recently  looking  over  llit  liM  for  the  ciisnsion 
of  the  road  from  Connersrillc  to  Cincinnati. 

RICHMOND  INH.-  H  C.  Meade  &  Co,  consulting  engineers  of 
!  ',iv1:in,  i  >,  ii.-.vr  cuTT.pIrt,  ,1  .''-ii  ?  for  the  impravemcni  of  the  municipal 
cU-ctiit  htlii  and  po»«r  plane  ior  the  city  of  Richmond.  Bids  for  the 
new  equipment  will  be  asked  for  as  soon  as  tbe  plans  are  aCMfled. 

NOBLESVILLE.  IN0.— Tlx  &  M.  Smith  Company  hat  aaM  Hi  ptaat 
la  Hit  MaWcgftUa  ■««,  Ufhl  A  Fowar  Cumvuv.  i>bi<*  intaiAt  to  re. 
fadid  dw  pfaai  Md  put  k  fa  Nfat-clHt  afdWaa.  The  atw  compwr,  which 
1«  amdMllMd  far  tiai>Mk  ^  canpaied  af  IMmw  ««d  fadiina|iali>  capl 
uHala. 


INrHAN'APOl.IS.  l.sr>,— T.'ie  li:,l,(,iiai,(.li.  &  Ol>k>  Vallcy  Traction  Com- 
pany desires  to  iet  coatra£ts,  if  pouible,  by  ,\pril  i.  CoBtractOTS  wishing 
to  bid  on  tbia  conslructlon  if"  ,'oifrs;ior,i  directly  wllb  the  IndianapoJia 
&  Ohio  Valley  Traction  Company,  4i>j-4o6  State  Life  Bolldinf,  Indianapolis, 
Ind.,  where  plans,  profile*,  etc.  sie  nn  file. 

NAPPANEE.  IND.-A11  clcciMa  iviU  be  held  fa  T«iifc*7  Uedi  town- 
«Mp  an  April  ao.  Bniiiaarta  aie  sailing  (bat  «baldfai  af  %to^i»o  fraa» 
Turhey  Oath,  %jtoo  fnm  Vm  Bum  and  |i4,aaa  ftoa  Jcffcraan  town- 
ships  be  Toted  to  the  new  traction  tine,  whtdi  will  be  known  as  the  Kora 
Wayne  &  South  Bead  Air  Lin*  Traction  Company. 

TERRF  TIATrTF.,  T\D— It  Is  «>?,}  tli«;  the  hoard  of  public  worVi  lisa 
sinned  a  bvc  year  cunttact  vrith  the  electric  ccnpany  to  lijtil  tbe  strretts 
«l  thr  city.  This  act  surprtsrd  the  Council  aiid  the  Mayor,  who  had 
planned  to  secure  a  one-year  coDlracI  and  then  go  ahead  with  th*  plan* 
for  «  nunicipal  pUat  is  coapUance  with  the  poiuslar  vole  of  the  people 
lait  fas.  lha  OoMMQil  ia  faaHaad  ta  let  the  eaatMst  alMid,  alibwinb  a. 
awjarilr  k  favscakla  t»  a  wartifaal  flaat. 

CHICXASBA.  L  T.^'ne  CHy  CoomII  faa  miitcd  fae  Otr  Stnafc 
ifaifaiy  OMMfaagr,  a  ftMirtlgc  far  an  ifaclrie  Igbt  yiiiiL 

COLCATB,  I.  T<— Pnudk  V.  Arcbar,  tt  MBitn»ii.  h  Mpatiad  M  Iww 
KCtttcd  a  francUM  far  in  alcccrte  iUhi  plaal  and  atrsct  railway. 

.MOW ATA,  I.  T,^Tbe  M««  b  coMiMntfaK  s  vant  to  Mr.  W.  A.  lltafa 
of  a  franchise  far  a  Ugbdag  ttaM,  U  the  fraacUi*  b  graaMd  waih  aa 
tlte  plant  will  commence  at  once. 

n.W'IS,  I.  T. — Tbe  Commonwealth  Trust  Coaapaaqr,  of  St.  Louis,  Mo., 
i.  ^.,ld  t'Li  acquired  a  controtMng  InlereM  in  tha  Oidaham  Citf>  Lc*- 
lugu.a  \  S.  Electric  Railway  and  haa  arranged  I*  etrry  Ottt  Ihc  |daai' 
fa  urkginally  propOMd  by  tbe  tot  over  ptOBMHon. 

AFTUN.  lA^Tha  diy  af  Allan  bia  banritt  aa  glcalth  IWht  plt«l> 

for  $a,$j». 

AI.BIA,  IA    A  R.  Jaebiaa  hw  tac»  «a>cd  a  traarMw  far  a  haa^ 

light  and  power  pUnt. 

OTTUMWA,  1,\  —  ,^1  the  recrin  p^il,;ic  ii'.tetinj  it  was  vote-l  :o  ^ccc],! 
the  proposition  ct  tbe  Indiana  syndicate  reRardinfr  the  buiMifig  oi  M 
inlerurbas  line  frt^m  '-irtumwa  tc  Dea  Mome*. 

TAMA,  IA. — Tbe  Toledo  Commercial  Telephone  Company  is  nuiuns 
impewMBtats  fa  Hw  hxai  ualtm  which  tadndc  a  new  awitahhaatd  and 
Ibc  enctioa  af  s.oao  ft,  ai  atw  cabia, 

CLINTON,  IA.— The  Ointait  SttMt  ■attwagr  CaapMv  baa  beta  anpabadf 
la  anaaaad  faa  Siau  Vbctifa  Ciapaay.  aad  <ha  aaplbl  m>A  haa  baca  fa> 
wcHad  fa  fdaitaaa  and  ibc  taaM  Mt  to  f^aitaaai  Tbe  aMapaajr  baa 
dNattd  dir  aanse  at  Sia  ptfic  fraai  J^giee  Pfeih  to  la^  Nat  Paik 

FAIRFIELD.  IA.— The  Fair6eld  Brick  &  Hie  Company  Is  asking  a 
fianchise  for  an  eleelric  power,  ligbt  and  beat  plant,  which  will  be  voted 
upon  on  March  a(.  The  town  now  haa  a  municipal  plant.  William  L. 
l.onK  is  superlBtendent. 

ArKl-FTY,  TA.— The  Aekley  KlertHc  TJeht,  Heat  ft  Witri  Works  pr»- 

[i.jsc^  I;;  install  a  i  J5  hp  rinfinc.  dirett-CL,r.nectcd  tO  two  [|,.,-v,j]t  Ktner;tt- 
ots  ,jl  ^l-n\U  511  Uv,  e^i;ii.  Aiso  one  Lir  twa  iC-in,  X  l6'Sl.  I  igh-pressurc 
boilers  in  t>ie  near  Eutorc.    H.  li.  Niirett  ts  superintrndrnl. 

OSACE  CITY,  KAS.— W.  C.  White,  city  clerk.  wnle»  that  tte  cltl- 
icns  rated  March  it  to  iccM  fiSrOao  handa  far  imprOTing  fa*  cbdsfer 
Ugh!  piaal. 

OSEA&OOSA,  XiW^Tba  Odhbiii  Bactric  Ugbl  Cavpiv.  wbUb  fa- 
now  enterfag  dfa  faorth  year  ot  a  anooeaofal  carver,  ia  complelffig  a  afa* 

ctiit  (or  ttrect  lights.  A  so~bp  Ideal  engine  and  3o4cw  Wmlinltimail 
:^lrrfnfltor,  1,000.110  Tolta,  are  now  loaded  to  full  capacity.  Tbe  late 
charge,]  is  I J  ceols  per  kw,  with  a  nonlbly  minimum  of  ti.so.  Jay  S. 
BiKk  manager. 

MO.VTICELLO,  KV- — An  elertrtc  Ugbl  plant  is  being  installed  here 
and  will  be  equipped  with  diirct  <i;rreiit  spparatM^. 

CLOVERPORT,  KY.— The  City  Council  hii  itisnted  to  H.  Stewart  Mn. 
ler,  Jr.,  of  Owensboeo,  a  francbue  for  an  electric  light  plant  here. 

OWENSBORO.   KY. — The  plant  of   the    Kentucky   Electrical  Cr,mpaiiy 
on  Lewis  Street  ii,  reported  to  have  been  de,»troyeil  by  fire  un  March  ^. 

HULTO.S',  KV.— Tbe  Fulton  Elcvtrie  Light  ft  Power  Company  baa  been 
reorganized  with  the  following  afiem:  President,  L>  W,  Grhbctot  accf» 
ury,  E.  C.  Robiosoa:  ueasarar,  J.  V.  Heftcy. 

SPRINGFIELD.  KV^The  SpringSeld  Wal«  «  Elaclrfa  Ugbt  Ctm- 
paay  k  faiMMhir  aaw  ■aehlnery  in  ita  plant  hi  acdar  W  pcwvMc  far  die 
supply  of  new  lines  which  it  will  build  al  once. 

SO.MERSET,  KY. — Tbe  Somerset  Water,  Light  ft  Traction  Company 
has  cf niTrence.'i  grading  for  ita  street  rai'wsT.  and  will  alse,  rerct^stroct  its 
wirint;  -y.i.in  (or  furnishing  electr:,;  licln  ;ii  d  |., 

HICKMAN.  KY.— The  lUckman  Coal  ft  Ice  Company  haa  leased  tbe 
munidpal  water  aad  llgfa  piutt  for  tweatr  ytan  aad  wiU  mn  it  fa 
oeeifaii  wilh  iii  Ice  plaiM.   A  new  aatfil  at  nasclifaerf  will  ba  failallcd. 
A.  B.  Hughto  b  ■apcrintrndetii. 

MORGANnEtO,  KV.— The  Morganfield  Light  ft  Power  CompsBy  re-  . 
ernlly  installed  a  MO-bp  eniinr,  iio-kw  allrtnalor  with  s»itc&bc.-ird,  10.1- 
hp  boiler,  and  has  dosed  a  contract  for  jo  arc  lan-.p!.,  ta  run  .,11  night 
every  night.    The  plant  bss  been  in  operation  i»  years,  but  ihi»e  will  be 
dM  firai  sirtct  li^ila. 

NEW  ORLEANS.  LA.— An  ordinance  has  been  Inlradactd  fala  tbe 
Ov  Caoadl,  graaliac  to  Chatlta  B.  Static  the  prtvilcfa  of  caaatractiav 
aad  BHiniataiag  a  tdcphaae  gyatcai  fa  iliia  city.  The  sysicB  arad  ba  ceai. 
pbMd  irtibfa  ifaaa  jaata  aad  ha*a  a  aafcicat  aapadiy  fa  aervc  j,iaa 
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NF.W  ORLEANS,  LA.— E.  L.  I'owel),  capcrintaHleBt  of  tbc  CamberUad 

Tel»iiiunc  &  Trlejtriph  rnmpanj,  bM  prta*i>lcd  la  wrltlne  to  the  Ci«y 
Council  an  offrr  from  cumpany  10  p«3r  the  city  3  per  cent  nf  gfOM 
camlnct  30  Jong  aj  it  lian  no  ci;Tiijrtition.  It  i*  e^tm^.TUtJ  ih.ti  ihi«  wii: 
Anount  to  DOC  lt«  thtti  $i.-,<]oo  t"**  .iimtjn-.. 

DONAUISOHVILLE.  LA.— At  a  special  mntinK  nf  the  Citjr  Council 

Imrie  Cmagmr,  of  Hn»im,  n„  wai  swarM  Mm 
teaU  •Amb  W«MtafliaoM  tutptt-«uit,  iaclMid  vc  lanM 

wilk  •  j»-li(bi  tmufonscT.  etc..  for  $79S'  This  ei|uipaient  i>  to  be  UNd 
in  illumiiutilic  Mi*»iMip|>l  Street  and  Railroad  Avenue.  Other  bidden 
were  the  Gntni  Electric  Company,  of  New  Orletna,  and  the  Fort  Waym 
Electric  Corapary  of  Fort  Wayne.  Ind. 

PrTTSFIEI.n.  NfJ  Till-  oiiiena  of  Pilttiield  are  acitating  the  qneation 
cf  fiiMti'ikhii-ii  a  rnunicii.j;  [.ectric  light  {vlant. 

POKTLANU.  Mi:  The  !\inUnd  Elcctriir  Unhtint  &  Power  Comjiai-.y 
baa  decided  to  l-i-.l^h  ml  t  ;i  i:r  «  ijrivk  t<'<*rr  lioui^  here  tbia  aprms 

LIVERMORi-;  t.\Ll.S.  ME— The  Mairr  Ulcplicrte  &  Telcmph  L.-m 
flAy  bM  ftled  article*  of  incorporation,  wiili  2  cipiMt  stock  of 

BATH,  ME.— Tbc  Citjr  CoiuKil  bu  coiupleied  a  cootnKt  with  the 
Sagadahoc  U|lii  k  Pwrar  Coi^My  fcr  llihlfaiv  ihc  dly  for  •  tm 
Atc  year*. 

LEWISTON,  ME. — At  the  recent  town  meeting  it  wai  voted  to  o^c 
•  comiact  far  ivc  yon  with  ihe  tlidric  Ugbt  comtwoy  (or  liflita  BM 
to  «aaMl  Irj  per  era  light. 

ELLSWORTB,  m^The  Ber  Htihar  Uaiea  liver  Fewer  Company 
•uAered  coniMcrriUr  daring  ibe  bit  Mgne,  whicb  mm  ihe  ecvcrcit  of 
tbe  winter.  P»w«t  eniii  llghiiat  MTvice  were  boch  ecrivutlr  Munnpted 
for  •  few  bouri. 

BANCOR,  ME.— JcMf  G.  Watrra.  Panvera  Cram  and  Arthur  P-  Manaell 

weie  ai»t>ttnlp<l  a  r.inin  tit. .  1-  ni.iVr  n  contract  with  the  Newport  Light 
A  l'ri»rt  C.-iniji.in.  1  11  *ii,-ft  hgl'.ts  III  ihf  rntujng  year.    It  ii  said  «*at 

upmc  I'f  tbc  arcs  :irf       tj<-  c'-r':v.:d  in'J  nu  :iti  ii-^.t'^fit  listSitfl  snhsffttited. 

IMUrNSWlCK,  .ME  — !3-.iiicrulti:iJcril  llopkir.-.  i: :  [h.:  LI  r  i:  in  .>  1  l  k  Klielric 

Liftilt  Ik  Fower  CoiBpany,  atates  that  after  the  recent  storfsi  x&c  wires  were 
In  a  worse  conditioa  than  at  any  tintc  during  the  fifteen  years  he  bag  bent 
cflvlorad  by  tbc  eoaputy.   One  <u(bt  tbe  plant  was  practically  shut  down. 

MAimUtntS,  MD.— n*  Oaatr  CoMriNiMNr*  heio  hon  adnd  to 
iwaM  •  dMaa  er  Iflw  eddMeMi  lie  la^  In  VkitHvlUc  la  the  TUr. 

ARLINVILLE,  MP,— Tki  CHy 
W.  U  Idaaato  « 
fieuthlto  b  dw  to  ho  rieowod. 

TOWSON,  MD.~The  County  Cbmmisaionera  have  awarded  tn  the 
Ut.  Waahtngton  Electric  Light  &  Power  Company  tbe  contract  (ur  light- 
ing Roland  Park.  Evergreen  Park  and  Tuxedo  Park.  T.  W.  USutt  ii 
IweaidewL 

RICHPORT,  MASS. — A  contitiiltce  b«>  been  appointed  to  investigate  tbe 
feasibility  of  cstahltabing  a  municipal  lighting  plant. 

HOPKINTOJi.  MAS?.— .^t  .-1  rT^c-?ni  town  meeting  a  conuBtttee  was 
enxiintcd  to  investig.itc  il.i  i|  .m  rl.i-t«  i>l.in: 

CAMBRIDGE,  MASS.- flie  Cainbiidgc  Elcctlic  Lifht  Company  is  ex- 
pecting to  install  a  1.000  kw  engine  end  traOiMai,  dl»Mt  eCMOttlid,  Wd 
two  B-  A  W.  boilers  of  aoo-hp  each. 

WHITMAN,  MASS.— It  was  voted  at  a  rteeal  towti  meeting  to  eiiber 
purchase  or  consliuci  an  electric  light  plant  aad  ■  GoaimittM  was  appoilMcd 
to  invetligalc  and  report  apoo  tbc  moMcr. 

BROCKTON,  MASSw— Th«  qaation  of  aumleipol  ovaasUr  of  tbc  t»* 
•ad  electric  ligUfa«  ftoatt  lo  beiif  eaarfdiwd  by  lbs  CKy  Covadl,  and 
it  b  coMldind  prabaUc  Mm  Ac  syatemo  will  be  i^en  ever  hf  the  dir. 

MIDDLETON,  MA-S.^i  — The  following  commiiKc  ■»  ir  L-hoseo  to  investi- 
gate tbe  matter  of  installing  electric  Ineandrscenl  Uiiiiii  t  :  street  lighting, 
etc.;  S.  S.  Met  rill,  M.  J.  Emerson,  L.  G.  Esty,  B.  T.  McCli-jllin,  H.  K. 
Rirhardson. 

ABINGTON,  MAS>  — There  seems  to  be  but  little  doubt  th  11  il-.r  sIk-V 
holders  of  tfci  ^^^M.l.-t^o  A  Rockland  Elrctric  Light  &  P^i.'-'  ^Jjiiari:. 
will  srll  its  inK-rcsts  to  Stone  it  Wrhsrrr,  who  cr>ntrol  the  Edjs./ii  I'llcctrit 
tUumiiiatlng  Company 

F.\LL  KIVER,  Mj\SS.— TUc  contract  fur  ca09tf.ictiag  tfa«  iaundalioas 
(or  Ibr  new  power  hOWe  af  tba  FsH  River  Electric  Ligbt  CmWhTs  to  ho 
rrcelcd  on  the  wharf  01  tte  lN«  of  Buhaway  Slreel,  ha«  btoa  ««tod<d  to 
Vcaltic  *  Wileaa. 

MANSnELD.  MASS,^Tho  daaiandi  fto  htninaio  at  fbo  ctoeirie  Hdht 
'pha*  havo  tamased  au  tapldljr  that  It  hea  b««i  foaad  aitawary  la  tai- 
iu  opadiy.    The  Council  bn  heca  aiked  tor  en  BiveieiiriMion  to 
bp  unil^ 

OKANCC,  MA.ss.— Tbe  Oranee  Eirciri<  Light  C»itipany  diiriug  tlw 
summer  monltif  '<»fl1  fut  in  two  new  tlirrc  t>ii^^c  generatora.  cucloacd  arcs 

aivi        ^  -I'  u:,  -       in  the  tMiii.imt:        ita  mtor  pbat.  located  at 

Wendell  l>e|»«.  Ma«».  f~  O.  Ilorlon  u  maniKer. 

BKVtRLV.  M.^SS — llie  Bevrlly  tU«  it  Klrcttic  rompany  i»  installing 
a  «'  >lw  ("nrti^  iurl>ine.  joo-hp  B.  &  W.  builcr  and  Whcclet  coDdcmlllg 
..1  :  '  ■.•'J',  ill  "cw  tLirt-riionK.  ill. I  i<  i,t.iriinK  ail  eacrfelio  rafWIM 

fof  new  b^aane*.!-     .\    Macauiay  is  sujicriiilcTiditil, 

MILKOKH.  MASS.— Ai  ttic  adj.jurir.l  ru«n  niciii.iji  teci-mly  the  vole 
was  Uken  •alboriaing  tbe  Klcctnsen  to  coatraci  for  atrect  lichling  for 
nae  yaw  wKh  tbc  MJlfoni  Blccirk  tight  ft  Fivwor  Coopony  tor  »■  are 


electric  lights,  tbe  cost  aot  to  aacaed  tpo  oaAt  aad  for  ijo  aaaiie 

lamp*  at  I24  each. 

FITCHBURC,  MASS.— At  tbe  offieea  of  tbe  Filchbarg  Gas  A  Electric 
Light  Cfltr.f^ny,  contracts  were  signed  whkh  mtar,  the  dotj^Hng  of  tie  pres- 
ent electric  plant  of  the  company.  The  increase  in  vrod-jctioii  of  pKiwer  will 
bo  from  i,ooe  kw  to  9,000  kw.  The  contracts  are  for  Mackintosh  A  Sey- 
o<  r joo  bpi  aad  a  Cenesal  Blaolite  Oifaiiy  aMaraatlar 
Mc  at  1,00a  to,  aU  af  «MA  ta  to  ho  Nwblhd  Mot*  Jb» 

(• 

WOtCeSTER.  MASS.— The  gtotaMat  U  made  here  thai  Jeha 

of  fltv-  York,  representing  a  western  syndicate,  has  been  [itsprcting 
raSlway  propositioiu  beginning  with  tbc  Worcester  A  Holden  and  inch 
Ihow  in  Ihe  vicinity  of  Gardiver.  Wfsttn-nMfr,  FjfcI!^ur|t  a^ft  LeomlBStrr. 
besides  prospective  connection i  wit.-i  Lo^clL.  The  suRKcstion  is  made  that 
the  syndicate  is  looking  for  a  route  Into  Boston  by  way  of  Lowell,  atlhaagfa 
a  new  route  betwcOB  Fluhliaig  and  SoitoB  hlB  boia  thlM  af  br  PP 
for  some  months. 

MONROE,  MICH.— bwroTcaMat  to  Ae  eiaagnf  «f  ^ato  am  1 

for  the  power  plant  at  this  city. 

HOMES.  KIC&^Tbe  Homer  Tliipbl  Coopaay  has  completed  ar 
nagHMBtt  far  laaMasing  its  capHal  (Mali  front  $ij.ooo  to  )jo,oaa. 

samuxak  mciLr-iha 

amhtoitod  tto  oapotoBlHto  of  liiooo  fdr.I^pwwifiaii  to  the  loeil  1 

IRON  RIVER,  Mica.— Owrko  A.  OtMb  vHwe  ctarb,  writ**  Mat  Ihe 
clibfiia  tMtod  Itaftfc  la  to  baa*  handa  far  Ae  aaaiimatiea  at  an  liwlila 
light  plant 

UXOBK.  MtCH.-Warrea  S.  Kaaddl.  of  VSat.  tm  made  m  ptapoil- 

lion  to  tbe  Vitlsge  Council  to  light  (Ms  rUlige  frevi  the  cbctric  pIlM 

at  Fenton. 

UARBOK  SPRINGS.  MICH.— The  aiaaidpol  pbat  wfll  pal  In  g  loo- 
kw  alternator  to  uplaw  the  prtooii  jyK-kw  Hiirhlni    Hairy  L  llett  b 

superinlen'ient-  ' 

NOK^'»^^^^  .MICH. —  Fl\ten3ivc  Lmprovemeot.t  are  contemplated  by  tlie 
Bell  Telephone  t  omp.ir.y  in  its  i.-lcpbone  systeffl  b«re.  flie  contpaoy  vrill 
spend  about  |io,j< 

MOUNT  PLEASANT,  MICM,— lapcavemcnla  aad  entrnaiows  in  lise 
local  telephone  systu»  to  tbe  eoHaat  af  tfctoo  aw  pliHBad  by  the  lIMbigia 
Slate  Telephone  Comptny. 

SAGINAW,  MICH,— Itat  COanail  on  rcjjrtt  of  the  Central  Labor 
Union  decided  to  aabeilt  to  Ihe  vstera  April  .2  ^  prapoalticn  to  issue  booda 
for  a  $i{o,ooo  inunlclpal  lifh;  itA.ii. 

DETROIT,  MICIL— Ii.  W.   Noble  A  Co.  have  sold  tbc  DuaUrfc  ft 

Pridanb  Blwltto  Hallway  to  a  atntig  gyadlMii  af  iraaiira  eaflMlbli, 
who  hare  elw  bought  op  the  Buffalo,  Dtnldrfc  ft  Western. 

LANSING,  MICH. — Tbe  Capital  Electric  Engineering  Company  has 
purchased  tbe  stock  and  intereata  of  tbe  Van  Gorder  Electric  Company, 
and  F.  E.  Van  Gorder  has  accepted  a  position  aa  superintendent. 

BLISSFIELD.  MICH.— Tbe  annual  report  of  tbc  oiunicipal  electric 
iiiihi  pini.t  sd......  HI  riiK'AiWtwt  (er  ipej  af  |4,<ytAlf  aad  a  |wo6t  of 

t2ij.»5.  excluding  54  arc  lamps  aad  teaie  iaieiidrwtiiH  on  the  wiecw^ 
f  M  iiUch  aa  rhiiga  la  eaMted. 

VATTLE  CREEK,  XICK— Tha  SMde  Cn*  ft  SaMhtoMn  Ehflifa 
Riilwa-,   rcm7,a^ny,  edibb  piapeets  to  boild  tnm  tttOt  CMk  to  CM 

dM  k  baa  Mcurcd  a  6fr-foot  tight  af  my  far  tbe  aailta 
diManoe.  Th«  coavaay  prapMta  to  bay  itt  pawtr. 

ANN  ARBOR.  UldL—Ttm  srill  be  e  direct  nIKtoy  balmn  Ana 

Arbor  and  Adrian  by  the  extension  of  tbe  Saline  branch  to  Trranigrh. 
Ten  miles  of  this  tosd  will  be  built  as  soon  aa  spring  opens.  The  power 
tor  tbc  new  Knc  will  be  (tnnialied  by  the  Ypaileali  power  hoato. 

HAST,  MICB. — ^Tbe  Vllligo  CboaeO  hes  TOtod  to  submit  to  Ae  people 

the  question  of  issuing  bonds  for  $30,000  for  the  purpose  of  putting 
m  an  clt-clrjc  light  plant.  Hart  haa  been  coosn-i  t  iitg  the  inuiuciital 
liph^iriff  f>'.ief!ion  U't  iiymc  time.  A  proposition  frcin  the  I'ere  Mirtiuette 
trc  inp.ir.^   ti  -.3  I:',  rn  u  .idct  advisement. 

titKKiKN  $1'U1NGS,  MICH.— Tbe  village  hu  mane  a  contract  with 
tbe  Berrien  Springs  Power  &  Electric  Company,  which  wUl  commence 
building  a  dam  in  the  spring.  The  company  will  give  tbe  vilisgs  power 
ftea  faiatter  to  Ugbt  as  ace  Ughu,  ptiaw  lOiOao  ullaaa  at  water  tea 
iier  Ibe  vee  of  Ao  eilbgo  an}  0^  elmtrfc  enrrent  to  oatotowetal 
et  a  inl*  of  *•  per  coat,  lower  than  the  price  in  Soeth  Bead. 
SAGINAW.  MICH,— TI1C  Detrell.  nine  Rhrcr  A  Sogiaaw  Valloy  ReB* 
way  Comgiany  has  been  Kranltd  a  franchise  In  Flint  and  will  construct 
an  electric  railway  from  Saginaw  to  Kenton  via  Flint.  The  road  wilt  be 
h;jilt  hy  rr-tnpnTiics — the  Fenton.  Long  LiiV^  S  !'7ir:t  ?:ne  and  tbe 
-■.iKii  ;i« -I  I  n;  I  -ir  W,  F.  Davidson,  of  Pirt  TIuri:n,  :i  ll.i-  incaidcllt 
ot  Ix^iU;  Lk  D.  Atikcn,  vicc-pi evident;  E.  D.  BUtk.  BccriL.iri.  onj  Arthur 
Btfthop,  treasurer. 

COTTON'WOCO.  MINX.- The  Home  Telephone  Company  Will  extend 
its  rural  lines. 

AUDUBON.  MINN.— A  locul  trlcpboo*  exchaage  is  projected.  A.  O. 
Nciiaad  is  intercsled. 

t.AMBERTON.  MINN.-A  company  will  be  formed  to  install  a  local 


company 

telephone  e^cliangr.  .\llMTt  H.  Encrnon  » 

NEW  ULM.  MI.VN.  -The 
|0  mUt»  of  pal 


rc>.1rJ, 

New  Ulm  Kural  Tetcpbone  Company  win 
The  switchboard  will  ebo  be  call 
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MA&SHALL,  MINN.— Tht  dtr  wiU  ioMall  nrw  nucUiMrr  in  lU  Ufht. 
log  liint  dd*  wiwii,  feariav  ««gMra  te  «M  &  ttawMi  k 

OAmoir,  imnr.-^n«  iiMriB  lut  piiiit  «ai  imrii  •  miIm 

*!•  «MMr  ad  IB  Mw  dbwl4BRm  aatUa^  »mi  iM  «pMi  lit  ytli 
nic.  TU  CMt  «HI     afeMit  «t,Mtt  la  riL 
DULOm  mmr.— Thi  llMib*  Ttkjtww  Cm^mt  «B1  liMiiMilrtr 
UN  iigimrMm»  «f  a  kuDdtag  far  •  tdcpban  wwfhion  Md  •■■(•. 
Tta  cwHpMf  txiMctt  la  feaM  tta  twrfWIhit  Madgr  far  aeeMpany  ty  lUL 

NORTHFIELD,  MINK.— Cbarlci  E.  Cliiirch  U  tmn|iii(  to  ia«l>II 
*  new  telephone  cxchinfe  in  thi*  city  10  be  known  u  the  NonhAcM 

Kvnl  T«-f*'f>tfi»isc  e^rhimt*.  It  i»  to  bt  operUcil  in  cooiKction  wilk  the 
nrw  l-'.iri^ault  rural  lint^  knA  the  Tri-State  long-dictftBce  Hoc*. 

LKX I  NTiTrtN,    MISS      Tiir    B'>:irf^         May^r    find    A^ilrrrafn   ire  coo- 
cidrrH'.^  '.'tr    |iir>t;f.r-.    -It   iHsi'ur:   J^^.or  0  t-.jnd»   (fjf   an  drc^ric   liiflit  ^ilanL 
WF.A1HEBSBY.  MISS.^Tbe  Board  at  Aldenscit  ha*  (ranted  a  {ran- 

chtu  to  War*  *  itclwit,  «f  Sinvwii  Onmr,  *»  c«ct  •  McvkM*  v 

ten  here.  t 

SEN'ATOBIA,  MISS.— Tbe  municipal  elcdrlc  light  and  water  wotka 
IriU  add  aorae  itreel  li«ht>  to  its  circuit!.    F.  G.  Godfrey  la  luperiif 

nOOKBAVEN.  MISS.— Tb*  BriwUiaTCii  Uflit  A  Water  Watkl  •» 
•MM  M  daakk  ila  capadiy  atoa  and  n  dnoic  fwii  <•  «y«lct.  B- 

t,  iPaiwr  ii  wpnimeadcBl. 

SAJIinS.  Miss.-Thr  Betrd  of  Mayar  aad  AMmom  ««  Hudi  7 
SWUdtd  to  the  Panola  KiectHc  Ugltt  CpapniT  Iha  canIrM  f«r  ni«Mllia( 
a  «r*tem  of  airc«|  Uiktiac 

PORRE5^T,  MISS.— At  ■  mi-rtinv  of  the  M.»ur  ar.d  Baard  a(  Alder- 
MB  •  fcaadilM  wta  (laaiad  ta  Fnok  H.  lUrriain  la  Mniinitt  aad 
ailBlda  an  cistric  HifcDiifl  plaal  in  FarccK,  to  be  ia  nmOatt  btfara 
fan. 

YAZOO    CITY.    MISS-lhr    Board    of    AMermoi    h.n     rori-l  the 
Mayor  to  ai>i>otnt  a  CDinmittec  of  three  aldermen  and  citizens  to  prt-fMre 
mi  fprcifleatioaa  lad  ■llltla  th*  cott  of  btilldinic  an  electric 
iUMl  Mllaray.    The  pdti  «M|  be  (iiroilbcd  by  the  city  Hcbling  plant. 

OKANITE  CITY,  Ua— Tbc  KUa«h  Tdefikatat  Coopany  hm  been 
iraaM  a  baPdlar  v«mlt  fir  Aa  imlJiiu  af  a  liaaoa  aflia  aad  cacbtntc 
landlat  iwa,  . 

MARYVIUB;  llO^Tba  OmbmII  I»  i^anal  la  kaM  andfr  aM^data- 
te  an  ardiaaaec  pratridbw  far  Iba  liiaa  af  tiaiaaa  bandi  ftr  a  laanW- 
pal  tl|blliic  plint. 

FULTON,  MO— The  Bttfaa  Tdtt|AMW  OaMfaay  It  W  iptnd  $i$,aai> 
In  btiprovinK  ita  service  in  PtdMa,  It  will  |Wt  ia  a  anr  avtabboard  aad 
new  cable!  all  over  the  flty. 

KANS.\S  CITY.  MO.— The  Metropohtan  Sirrct  Rsilway  Company  hut 
ordered  a  new  7,500  h,.|>-  ^Hj-nfTii'Df .  which  it  to  be  inatalled  at  lb* 
Second   StTrrt   ar'i   (ir.ird   .\vrmir  po«er  faouae. 

CAi'K  I      \l<ri^:Ai ",  sin  -  >.r    K.  l..-ming,  of  thia  city,  ii  havinfl  peti- 

tioiM  virci.lah.j  .\l•.^o^:^  ■,r..^,rjy  liol.lrrt  ;<,l,ing  lb*  CUT  Cmadl  (•  glM 
bin  a  tFAUclii:^  £^2  Alt  clc-c£lic  »l[C£t  caji«ay. 

HUNTSVILLE.  MO.— The  Huotaville  Gaa  ft  Electric  Light  Company 
expecta  to  inatall  an  equipiitent  of  boiler,  CBgiae  and  dynamo  thia  aprinc 
for  power  aervice.   Chaa.  W.  Haiell  ia  proident. 

NORBORNE,  MO.— The  Norborm  Fud.  Ice  k  Li«fat  Company  bag 
eaatly  ahanfcd  iia  nana  bvm  the  Naaborac  Beatrie  Lifbt  *  Pawar  Caaa* 
pa«r,  aad  added  to  tba  ai|ul><aa»t  a  4>taa  Da  La  Vcqp**  lac  flaab  F. 
S.  Cunnini^am  ii  secreury  aad  tfcaaafcr. 

WELL.SMLl.i;,  MO.— The  We]l>*illt  ckctrie  plant  ia  offering  Mncf 
roertk  tor  li.r  ;.:vi.^i''n  of  :<  fr.r'nrT  for  the  manufacture  of  aay  Uod  ad 
elrc'Tii;.^'.  api;.iruiL:5  in  tin  l-.rpr  !hrre  i.tory  Station  building  alamflridc  tha 
Wahaah  craclit  at  that  place,    ii.  ir.  McBriiom  i»  tbe  owner. 

BUNCETON,  MO.— The  electric  railway  meeting,  held  March  u,  wa« 
attended  by  c''U^T?a  »lio  reside  along  tbe  jroporcd  rouic  fr.  1:1  Uffrr* 
•on  City  to  S-.l^Iii,  loth  the  terminal  points  Nrint  ri-iirr..«:iif.l  l.y  prnru- 
aent  botiness  men.  Tbe  iixad  is  to  be  known  as  the  Miasouri  Interurhan 
lallway  Campnoy.  An  executive  committee  mas  named  to  procaad  ai  aac* 
and  raise  sofliclent  funds  to  pay  for  making  the  preliminary  samy.  and 
to  report  at  the  next  meeting  to  be  held  at  Catifornia.  March  ?(. 

ST.  LOUIfi,  MO.— The  St.  Louis  Electric  Teminat  Company,  better 
kiMwa  as  tbe  McKiniey  ayalea^  wbM  an  Msick  t  iMalBad  ■  chatter,  is 
Iba  apaaint  wedge  whtdi  I*  to  tprcad  and  give  (he  dearie  •gntcm  which 
|g  ta  aaaacct  Chicago  with  St.  ]mm.  an  entrance  Into  St,  Ltwlh  It  ia  iba 
pafpuaa  of  the  lecorporatiun  to  establish  expreis  and  pasaeaftr  aiattawa  at 
poinr«  f»rtt  far  ham  the  river  front,  and  to  make  the  *yitem  a  e'>wt>^t^t«r 
fcr  t[.,!i.::  *p.  t.\(-rn  lh9  two  (treat  cittei  and  their  conneclmp  !ini;s  of  rhe 
middle  wcit.  The  capital  itork  i\  givrn  ttow  at  $100,000.  Charlea  Zitif 
it  credited  with  900  »liare<:  B.  E.  Bramble  wih  jo;  W.  L.  Ferrii.  jo; 
Geotfte  M,  Malta,  .tj.  all  of  rh.inipRign.  111.,  and  George  L.  Edwards,  Jay 
Rantdon  Smith  and  Ch«rle>  \V,  .Moreys,  a^l  of  St.  Lmi*.  one  share  each. 

BUTTE.  MONT.— A  company,  in  wbkb  dwrlci  K.  Leonaid,  Cbariea 
J.  Ktlbr.  Hany  Gallwey.  Henay  MacUar,  F.  AaiaiM  Hafaiia,  Omer  B. 
Jaact  and  Herbert  B.  Browfl  art  iMenMtd,  baa  arfnd  far  a  fiaiiiblga 
*b  riMIUi  aa  bida|ieadaitt  trleplwna  awbaair  in  Butte. 

miVDEN,  NEB.— Thfa  thy  t*  la  bavc  a  imw  tigbtin«  plant. 

GENEVA.  NER.— The  Fillmore  Coamy  Tltl«b«aa  CbHfaaf  WMli^lillii 
many  laprovetncnta  to  iu  ayitem. 


HAVEI-OCK.  NF.B  -  T.   T.   McGere  haa  pelitianed  the   Council   for  • 
|rancbi!e  for         clrctric  lijcbt  plant. 

CIBBO.V,  NtB. — J.  H.  Davis  &  Sno  have  be«B  granted  a  franchise  to 

bitall  an  rlrctr:c  lighf.ng  ;i!ant  at  thj^  :>v 

FRKMONT.  NEB. — PUui  are  being  Jiseuaaed  for  t«iiMing  a.n  electric 
railway  I  rt'     E.  N.  Mor!e  )!  mentioned  aj  being  interestrd- 

GKAM>  ISLAND,  NEB.— At  an  alaGtiea  Ijs.ooo  in  bond!  we>«  voted 
far  the  consiriiction  af  a  litfidag  plaat  la  Mnawliaii  with  Iba  nmaidfal 
water  works  plant. 

CENTRE  HARBOR,  N.  B,f-II  It  grMh  tbit  a  ifiteH  af  ckalric 
ligbiing  for  Ac  atrccla  of  Ac        «■!  b«  titablMiad  biM  Aarllr. 

LAMCASTBB,  H.  tU-nt  taaaaalar  ft  JcBiraaa  Baeiife  Caapaay  It 
cantidarliw  csMhIv*  dMngca  in  its  plant.  W.  U.  Colby  is  aapeilalaiidat. 

NEWMARKET.  N.  H.— The  Newmarket  Electric  Light,  Power  ft  Heat 
Company  ia  pUiniiing  to  utatall  an  additional  dynamo  in  the  power  house, 
aa  ibai  in  caae  «f  an  accident  la  Iba  praaat  aiaabbKiy  tbara  will  ba 
na  awpiatiaa  af  atttkt. 

HIGHLAND  PARK.  N.  J.— Tbe  Baaangb  Ceandl  baa  ligaed  •  one- 
year  caatrwt  «iib  lb*  PiMia  Senke  Carparallaa  Isr  Hibtint  Iba  Miaaii 
•f  ibe  Baranik 

CAMDEN.  K.  J.— Tba  Oly  Caanel]  kM  adapted  tbe  report  of  the 
joint  cnoiarittaa  af  Stitd*  md  Finaneek  laBaneadtaf  Aal  lc«|tlgtlaB  be 
secured  laabbig  la  the  dtp  acqairing  taaaieipa]  nvnefrirfp  «d  andangiattnd 

conduits. 

ORANGE,    N.  fjlTiCrrs    rt.irci,  rtinK    l  'ra:iL;c.    Wt>i    Uranfc,  Eaat 

Orange.  Bloomfield  and  Monttlair  i»i«>  te«eii!ly  tu  Orange  and  diaciiaaed 
plans  for  estahliahing  a  joint  municipal  electric  lighting  plant  which  will 
iiiniish  light  to  atrccla  o(  the  diScrent  communities  and  to  private  ooO' 
•aaicN  IB  aaaipctitiaa  irilk  the  l^ihUc  Sotrice,  Corpora liaa  af  Mair  Janar- 
Tbe  eeaabiuatlaii  artU  appobit  a  ceagaiiaaien  under  Ike  praiWaot  at  • 
Ull  now  pending  before  tbe  legislature,  will  build  Its  own  power  alttlaa 
and  lay  Its  own  conduits.  The  plan  has  been  formulated  becanac  at  tba 
extortionate  rates  charged  by  the  local  cicctcie  lighting  caMtni. 

ITHACA.  N.  Y.— n»  libaca  Tffcihgnc  Caapgny  la  *•  lay  abaM  yaaa  ' 

feet  of  conduit. 

\VADHAM.«;  MILLS.  N,  Y.-J).  P.  Hyaa  hM  atttblMad  tn  water- 

power  iilantM  devet^lng  ioo  hp, 

ELlZAiti  1  IITOWN.'N-.  V  .  -Mr.  C  If.  Wand  It  aa«  manager  af  tha 

Elizabeth  to       Electr:c  LiRhs  Company. 

WKLLSBiiRo.  N.  Y  — Mr.  F.  W.  Baricat  I*  aaw  secretary  af  fbn 

Weit»bu!o  Li*lii,  iltat  k  Power  Company. 

ELMDALE.  N.  Y.— The  Farmer!  Telephone  CSMpany.  w^  m  exdmaga 
at  Gonveroeur  is  building  line!  to  Elmdala.  It  leill  also  build  Itacs  t* 
Ptatea'a  Carntit. 

ONBIUrrA.  N.  Y.— Ike  Oacsola  Light  ft  Pawcr  Company  tafll  mU 
itvbp  af  McCatsaleb-Radney  Hom  wbccla  ta  lit  fitnt  tbta  aggiac  a  A. 
Liaa  la  aamaier  and  aapiriltttndiat. 

SYBACUSE.  K.  Y.— The  aiaaagcatfM  af  the  CcaMi  Haw  Yotk  Tair 
ghanv  ft  Tetegtaph  Compaay  haa  bteii  aalhatlird  la  capand  Iha  ama  «C 
faaohota  lor  ImpntfeaicMa  in  iba  systean  and  service 

GBOTON.  K.  Yw— tht  wiUag*  Ug^Haf  plutt  wlB  laalill  a  aafvalar 
an  ana  a^na  and  patalUy  an  i»a  lb*  eanring  avmacr.  CWaiagmi  aan 
fi«nt*Kd-  M.  S.  Yatta  it  cWet  aaginear  «id  dcclrlciin. 

lOCXPOBT^  M.  Y^Tba  OoMaan  Ctnadl  htt  iMalid  Dm  gellltal  af 
the  Lscfcpert  Gas  ft  Blaelrie  UgM  Caaipaay  (o  ehaage  Ike  Ugbting  ■yMam 

«f  Ike  city  fraai  the  preMitl  em  ««  the  cnelaacdlfc  light  system. 

BUFFALO,  M.  Y.— A  cotaaiittce  has  been  appdnted  M  Investigate  Iba 
wMlcMfiB  af  tba  Bleankal  Tisaanstaslaa  Canpanr  far  a  fraacbiae  ta 
faralgb  gai«aa  bp  af  rfactridty  for  beating.  Hghllac  aad  pat««r  patpataa 
ta  VafUe. 

MORAVIA,  N.  Y.— The  Moravia  Electiic  Company  has  recently  Mtbed 
a  new  station  and  dan     Tl..-  lUtion  it  «S  K  «J  ft.  equipped  with  a  liiaa- 

hp  McCormick  turbine  dirtrt  .-onnctttd  to  a  Gcaatal  Eleclifc  altoMtar- 

Leslie  L.  Liithrr  is         ,  lu-ii.i  rT. 

NEW  VOKK.  .N    ^  -  hj\r  Vcn  filed  for  the  enlargement  of  tbe 

pnvfT  elation  and  car  bouse  of  tiie  New  Yuili  City  Street  Railway  Cam- 
.luiiv  ir.  tbe  block  in  .\malerdam  Avenue  liaai  TaMb  ta  laglh  OlNtt. 
The  irrprovements  will  cost  $150,000. 

Mrri:'LETOWX.  N.  v.— Superintendent  Soilh  aiatet  Ibst  the  Orange 
ft  Kockland  Electric  Lichling  Company  has  been  grsated  a  franchise  for 
UgUina  the  siHaga  af  WaahtagiMnrilhi.  A  tahitgtif  it  ta  bi  bailt  by 
the  aMapaar  tt  Chaaltr  and  thai  lawn  win  abo  be  Sgblcd  by  atacuWly. 

COOPERSTOWN.  N.  Y. — At  the  foreclosure  sale  in  Cooper!town  on 
March  I)  tbe  pcaperty  of  the  Ooeants,  Coopentown  ft  Bieh&cid  Springs 
Blaelrie  RaBiaad  mt  bM  hi  far  tg*«Ma  by  Henry  W.  Bctn,  ehainun 
of  th*  TcatiMilBailaa  caannlltec.  tabjaet  ta  laia,***  ar  naia  raatleaiif 

vmi  >8it**a^^ 

TROY.  W.  Vw— The  Uds  far  tlgbtiaff  ibe  auaeit  and  piibBa  kaHdii^B 
with  claclrictty  and  gaa,  opened  on  Ntarch  t6  by  the  Board  of  ...ontraci, 
■re  atstrd  to  have  been  rejected,  being  considered  too  high,  and  Corpora- 
tion Onir^t'  Weltingtim  was  iatlnicted  to  draw  np  a  bQI  10  be  imro- 
i  icr  I  in  th,  st^t'  Lrfialtlniak  pfovMlag  far  tba  ttnttnillf  at  a 
iiiuuKitiil  kilning  plant. 

CLYDE.  N.  Y,— The  Village  Boord  of  Tt  iMf"  lui-  m^  V  .i  r.  r.tract 
with  the  Wayne  County  Electric  Caatpany,  to  ran  hVe  years  from  the 
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4tr>t  of  nrxi  June.  UndfT  Ibe  picxnl  contract  the  rllUgc  pajrs  %Sti  per 
tight  (ar  My  MfhUk  tart  Iht  amr  aooUMt  Mir  pnvMM  ttr  fartr-tre 
ljht«i  M  ito  lilni  b  MN  tllMrtd  M  pw  br  mtc  Am  tka  fMly-Cw 
liLBjW  wiiluat  1  iptriri  MMk  At  Ihc  CMdng 
•f  f^rbii  for  tn  nctra  taayt  vfll  be  valcd 

men  1«IN-T.  N.  C— E.  J  .T»«W  tM  tMB  pnMd  •  touUK  hf 
tk*  taard  «(  County  Comniui  >D<-nt  for  (he  canMndlM  a(  an  «licirlc 
railway  from  Iltgfa  Toint  to  Greensboro. 

STATESVII.t.i;.  N.  C-  Bidi  will  be  rrceired  uolil  April  2  bf  Euienr 
Morriaon,  City  Cterk  aii<l  Treaiartr,  <or  ^jo.ooo  boeidc  (or  ntendiitf  the 
water  and  aewerage  lines  and  improTing  the  electric  lisfat  plant. 

SALISnCRY.  >'  r  The  Snliibury  Gaa  &  ICIeclric  Liiht  Cfffljanv 
•ufferrd  a  acTcre  hrr  ricrntly.  Tliia  coenpany  Kai  been  iiiaking  numer 
out  extenftioni  and  improvementa  and  the  laa«  falls  bcavily.  Tbe  whole 
•tmctorc  in  vhicli  ilM  gH  machinery  mu  ptafi  wn  bam«i  otn.  Sinul- 
taneouilr  with  the  dcMnKHoa  pf  Uic  ^laM.  hegw  the  tearing  away  lor 
«bc  at*  (immnai  The  Mdabiag  dcairk        flaat  wai  nei  hurt- 

COintTHfAy,  M.  D^U  C  LiM  will  eMMnet  a  Mta^ 
dJa  ilOilm 

GAlwnOH,  if.  D.— Tlw  Rnghea  Bhrtrie  Chavisy.  af 
M.  D..  wlU  iMlall  a  lawl  Wk^haaa  «Mte^  Hfc 

AMAMOOSK,  M.  D.— Balllek  af  ViO^  Olr.  N.  D.,  hai  I 
wnM»i  •  frwHM  for  •  total  HIhIipii*  tnwiamft 

PMIGO.  K.  IX— I.  B.  KckM^ai,  sf  Mfcimwain.  wawtr  af 
Tri'Staie  Caapaaib  b  aatkarily  br  dM  atilMMBit  that  I 
hum  *  toag-dtHaaae  Ha*  iMa  IWef  Mmi  Pall*  faM  aa 

weather  permita. 
BI  RTON.  OHIO.— The  iSoHon  Utetrfa  light  Fhat  ia 

elir  inuallttim  n?  a  johp  boiler. 

NEWTON  FAI  LS.  OHIO.— Tbe  Newton  FaDa  Tckvhaac 

lemplatfH  further  cxtcnttoos  to  ita  ayatctt. 

(:LE\i;L.\.\U,  OHIO  —The  Cleveland  Telfiitnne  Conii>iny  {Br!!;  has 
ahforbed  tbe  Warrenaville  Telephone  ConYf«ny  ind  will  entarfir  thic  t'Usit. 

tA.S'TOK,  OHIO.— The  Street  Riilway  Cumpjny  hi«  vuici  lu  iaaue 
$.M»o,ooo  wdHii^m*t  bonds  tft  pfovidc  ias  fjstcnuve  in^provemrnts  of  the 
•y>tein^ 

NtWARK.  OHIO.— M.  L.  CileMe,  prcaident  of  tbe  Newark  Ughl  ft 
Power  CoBfany.  iui«a  (hit  iha  CMBptar  win  apciid  fiatiaaa  far  te  new 
«owcT  (tatiaii. 

CATOH,  <»10.— Th«  Eaton  Tclcptaot  Ot^tar  ^  bmtm»l  Hi 
fraai  tsayaw*      tiaotono.   II  b  (ha 


nd  Ac  bail  piaat  win  ba 


CAKTON.  OHIOii— Prepeny  awacn  af  IMm  and  Siit 
nHliaari  (he  ChMM-AhnM  lallw^r  Chl^ny  to  Mtaai  IM  WcM  Biwli- 
l*M  imr  Km  la  iheaa  itaaaiL 

EAST  LIVERPOOU  OHIOp-Tk*  lf«fllt  AwerfnB  hlanabatiMlne 
Camftnr  faaa  bad  plana  prepaiad  far  ihe  lililBnA  pawar  hoMt  la  he 
erected  at  Newell,  W.  Va. 

R-.\GEKSVILLE,  OHIO.-  The  Bageraville-Fiat  Telepbonc  Company  is 
filanning  to  build  new  linn  to  conaeet  with  the  independent  long-dlttance 
ayfiem  at  Stone  Creek  and  Yotktowo. 

CINCINVVTt,  OHIO. — The  water  work*  comailiiiOMra  have  awarded 
a  contract  ;'<r  electric  generating  equipnent  for  tbe  aaw  fAUOphiS  alltiait 
10  l>!.n      Iioy  r  &  Co.,  of  Cincinnati,  at  121,692. 

tiNKiiKl)  OHIO— Tbe  H..a.<i  of  V.<hW  Wn.k,  hjv  ....1  l<-  ro.'ui. 
utcaclAL:.uu  CO  the  Council  that  an  ap{}roprialion  v'f  S^.dqo  nu,Oc  ai 
once  to  in«tall  new  boilers  in  tlse  laanJcipal  liigiiiiiig  twiion. 

CYGNET.  OHIO,— Tbe  owner*  ol  the  local  lighting  p^aat  have  (but 
■off  the  power  fa  the  TSUga  hecaoat  (ha  Caaadl  Wnba  the  bills  as*  too 
lain  an*  fgfaica  to  par.  TIn  alliiia  b  cenlMpliiiig  tafiaf  a  iiiiM. 
MEDINA,  OHIO— F.  Ommm  hM  aaM  hb  iatmii  b  Mm  Uadb*  Btaa- 
to  total  fMdia  tor  fi4iaan.  The  new  ewnats  will 
rwiMirti  to  (he  plaal  aad  Iha  atreet  Ugfcllag  syataai. 

MAS5ILL0H.  OHIOL—nt  IfaariUan  Litht  Htat  «  f^m  Casapuy 

baa  obtained  a  francbiae  fftHB  Ae  CnoMy  Cannibiintieri  to  extend  ita 
line*  to  Canal  Fulton  and  to  iaaiall  a  Ughtiag  ayaun  in  that  village. 

LIMA,  OHIO.— Chief  Engineer  Walker  of  the  Straford  Constniction 
Corapany.  a  subsidiary  company  i  f  (he  Schoeiif-Morgan  syndicate,  hxh  com- 
pleted four  surveys  beiwerfi  Lin  a  and  Prflef*>T!fai-ne.  It  is  announced  that 
the  line  will  be  built  yr.ir 

CLEVELAND,  OIIIO..^The  vili&ge  <ii  Newbuig  bas  granted  fiancbises 
to  Ihc  Oeveland  Electric  Railway  Company  lor  lines  in  Kinsman  Street. 
Sr.iiili  Woodland  Avcni»r.  North  WoodUnd  Avenue,  Union  Street  and 
Rkc  Avenue.    Tbe  grants  .ire  lur  twenty  years. 

TOI.F.nO,  OHIO.^Dr.  II.  E.  BiKklen.  of  ElWharl,  hid..  Is  srg.jtiatiiig 
with  tlie  Toledo  k  Western  Railway  Company  to  induce  it  to  extend  its 
line  from  rioncer,  Ohio,  lo  Angola,  Ind  ,  l«  tonnect  with  the  line  which 
be  it  promoting  between  .\rf(yU  and  So'jth  Bend. 

CLEV'kLANO,  OHIO.— The  Cuyahoga  Cuuoiy   CoiSBUSStoiKts  are  ui- 
wcMicntliiK  the  «g«t  «f  Blawifaithn  Ihc  court  home  aoA  coMr  J*il- 
and  elxtrie  KglM  Mlli  laottal  to  tbtmt  fi<,<MM  a  year.   CiHatalea  (or 

li^l-r  J  liirit   to  light   the  buiM'nit^    -^c    Nj    It  »'(tiri--! 

NIL.es.  OIIIO--Thr  City  Electric  Light  k  Water  Works  propeee*  to 
feiststi  iiii*  lommer,  a  ditm-caflANtad  tat-hw  alMtMaier  aaJ  a  J«i  con- 


denser.    The  street  lighu  will   be   changed   from   series  <Crect<urt*nt 
to  iriick  altcrnating^urrenl.    B.  Holoway  ia  aurcrintrn JeiiT 

SC1IOEPF,  OmO.— It  ■  anmmneed  that  work  on  the  Frey  Electric 

(ritt  to  abrttd  br  Ac  ariddte  of  AfclL   C  T. 
of  Aa  N«w  Vadt  OMMraiitaB  Cavpanr.  b 
f»  1m  Mt  tOr  Mhtai 
Ac  wailk 

CLEVELAND.  OHIO.  The  GaTTrtt-Crotnwtll  Engineering  Company 
bat  completed  pl^ns  for  :i  l.-rrgr  gpec  hearth  furnace  and  bar  mill  for 
the  F<r1lar^st>ee  t',ri».  Coai|i*ny.  Pittsbiug.  Pa.  Tbe  plaot  wtU  be  er«eti4 
St  FoUi,.-.jhee.  \v.  \'a.  A  power  plaal;  eleetek  ttiaag  sad  caar^ac  «nt' 

fits  will  be  instated. 

.\"UK\VALK.  OHIO— C.  .V.  Wilcoisun,  r^mnager  of  -.h?  Nrrwilk  (.as 
A  Electric  Company,  atalea  that  the  company  is  spending  about  $tS,aoo 
to  erecdag  new  mains  and  street  laiapa.  Ia  Aa  mmr  fatan  all  the  power 
will  be  funuahed  by  the  Oeedaad  *  SoaAwiiiitB  TnadM  CoaiMoy.  to 
wUdi  the  Ilghdac 
tliawal  tee  • 

DAYTON.  OHIO.— Tto  Oty 
to  Ae  Daylea  CIMaea^  Ebente 

Dayton,  consulting  eflgiUMen. 
by  this  ciHnpaoy  will  east 
and  S.  W,  Daviei  b  lacfatafy. 

PAUCESVIUE.  OBIO— A  tumtmt  leaM  br  T-  >.  CoilM,  aaaagti 

of  the  Oeveland,  Fsinesville  It  Asbtalrala  Railway,  ii  endeairoring  lo 
secure  a  francUae  in  order  to  compete  with  tbe  municipal  plant.  Power 
srill  probably  be  furnished  from  tbe  Urge  railsray  station  located  00  tbe 
oulakirls  of  Painewille.    Very  low  lale*  are  offered. 

SPRINGFIELD.  OmO  —Thr  Prr,p1ef  Rsilwiy  rflitirAny.  which  a  sh^irt 
time  ago  ac^airc>:l  tbe  ;lin'.  and  buHtncM  of  tb?  Spriti|{field  L^br  \ 
I'ower  Company,  has  completed  a  large  number  of  improvement*  to  the 

lighting  system.  Two  targe  fcaefaian  him  beam  taauUad  aad  Aa  atttct 
lamps  ate  hclBB  Nptacad  wiA  fhcM  af  Ae  btial  typck 

OOLUinUS.  OOIOit-AHOHaccBNrt  waa  iM<c  at  Ae  aoaaai  oceting 
of  Ac  Cbhunboa  CtliuMl'  TitlcptMiie  Ceaaaay  (hat 

perfected  a  lease  of  Ihe  plants,  exchangea  ajid  rights  of  tbe 
Telephone  Company.    The  combined  companies  bsve  a  lial  of  lo.oao  aab- 
WTiT»er«  in  Franklin  County  on  the  city,  village  and  rural  line*. 

LANCASTER.  OHIO.— A  syndicate  is  being  formed  m  t«ke  tiver  I'n- 
I.ancastrr  TeIeT>h{me  Comi>»ny.  wMfh  U  fnntrp!I<s!  by  the  FctJcri!  TelC' 
jihonr  Comjiari),  rf  r>\rUnd  The  coir.panv  is  tnaleing  a  fine  showing 
ind  is  :iayini:  i  pes  «ciii.  on  5ii"i,ooD  ciipit.i]  aiock.  In  igaj  the  earnings 
wer<-  J-i         M  compared  "ith  $17.7?:  in  and  $IS>S'7  to  >9e}. 

ARLINGTON.  OHIO.— A  new  Mutual  Telephone  Cmnpaoy  U  being 
liatiaed  1st  Ihb  ilrliAy*    K,  J. 
lamigfr.  A  aiHbtr  vf  laiaicri  hg*a  Jgiaad  At : 
at  ito  aasi  anaibr  ■  aaiuritMc  wlB  to 
anyply  liiBna  (•  aaeertuB  (he  twit  at  aiatrriib  and  to  pliei 

FOSTORIA,  OHIO.-  It  is  announced  that  the  Western  Ohio  Railway 
Company  interests  have  decided  to  bvfld  t  line  from  thia  dty  to  Pre- 
trnrt.  Ohim.  and  that  work  will  commence  this  st^nfi  This  i*  one  of  the 
IT  lilt  onpurtanl  iicik«  irricovcred  In  Ofcin.  The  Toledo.  Fostoria  It  Findlay 
Railway,  operating  between  Fostoria  and  l  indlay,  is  [preparing  practically 
to  rebuild  this  portian. 

nVrtVN.^TI,  Olfm  TKr  >  n-.cinnati  &  Suburban  Hrl!  TeV-pliOoe  Com- 
I  a-iy  ■fti;'.  ir»ta]'.  1  UrK*;  airiomit  <rri'.i,iil  t-y^lftTi,  Tlir  cost  of  new 
conduits  will  be  about  tSt.ooo  and  the  new  cables  used  in  tbem  $7;,oao, 

makfaig  a  laial  ciptaditaK  af  $i(iaceo.  which 
made  by  Aa  cOMf^T  BMi  wOl  to  ciltod  fbr  at  1 
ccamctt  an  bl  Aa  wA  will  to  aaAed  U 
nFFHf,  OmO.— 1(  li  mnut  «M  OttnH  people  ate  aciMiaiint  far  Ae 

purduae  of  the  Electric  Railway  ft  Power  Company  and  tbe  Tillin  Edison 
Electric  Illuminating  Company.  The  railway  property  includea  five  miles 
of  city  lines  and  a  right  of  way  and  considerable  era-llis  for  a  IJtic  frcni 
Tiffin  10  Fremonl.  If  the  deal  1*  consununated,  this  line  will  b<-  i  jni 
pleted.  C.  D.  Loomia  and  F.  J.  Bonn  are  at  thr  hr^d  of  thr  T.iTin  ctn 
panics, 

TOLEDO,  OHIO. — Totado  people  who  control  the  stock  of  the  Toledo. 
Abb  Arbor  ft  Detroit  Railway  are  amtsfling  to  tcfiaanea  the  prtjact.  It 
will  to  rtoMwdicred  Aal  Aa  toad  bceaae  enbarrnKd  tbraiagh  Ae  bitorc 

of  Ihe  Patrick  Hirscb  Company,  which  undertook  to  finance  and  bolld  it. 
It  is  said  that  abotil  150,000  has  already  been  invested  in  the  property 
and  Ae  laeal  slocUiptdera  hope  cocn  la  perleel  plan*  wfacrchy  the  road  caa 
to  taiptebd. 

CIVCIMVATI.  OHia— tn  hb  annua]  report,  PrcxIdeBt  Jaawt  C 
Erast,  of  (ha  Cincinnati,  Newport  ft  Covington  Light  ft  Tiaedon  Con- 

ttsny.  announced  that  the  eompanv  w?'!  ^p-nd  (175,000  in  improvements 
Ihe  coming  year.  The  money  'vi!  i.c  ,  »pi  :i  I  d  in  the  inssilla-.i.-.ii  -.  f  a 
^SO<o-bp  turbine  and  generator,  a  new  switchboard,  aooo  bp.  of  boilers  and 

BadNagy  a^alpaiaBt  tartaly  far  (to  UghAic  dtpM(aiaiit  af  Aa  plint> 
New  caia  win  to  jwrrhiacd  mat 
Xcwpart  and  ebtoity. 

COLtnOUS.  onto.— The  Heard  of  1>uMle  Service 
lurea  M  Aa  Cllaiatol  Railway  K-  I  'sU  r  .mrimy  and  lo  the  PubHe  Ser- 
vice Catjatadan.  toA  of  wbicL    l;.  in  this  dly  lo 


whether  arnnvenKilt*  can  be 
wlA  pawer  !•»  case  Ae  atiMi< 


for  supplyini  the 
power  plant  gitica  ool  aa  ll  did 
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.  •!  tht  ciiy»  b((nt  Icti  ia 
b  la  bt  fawlwiB<  tor  Vk*  anuMvat 
itaat  If  aa  aidlaaaca  aaw  ptailin  vm**  tic  council. 

CAREY.  OHIO.-^  aaai^  Hlktiag  plutt  at  Caicy,  Ohio.  i>  uid 
to  be  provini!  a  Six  ye»r»  a(e  tbe  city  »a«  Irvying  fivf  miHj 

annually  f«i  iHr  Mjf.port  of  ihe  electric  light  inJ  wa'.cr  xrorks  plina 
and  tlM  fund  wai  i6oo  overdrawn.  During  tiie  paai  two  year*  aioce 
tke  nunidpal  ^<Unt  waa  unproved  no  levy  has  be«n  neccaaary.  In  tbe 
BcaD  timt  two  now  boiUri^  two  cacioea  and  one  dynamo  baire  b«en 

mtOt  •!  Npaiitag  hm  k«ca  4mm 
'  atoat  |i  Jaa  m«  ta  tte 
iTcaaiiry. 

CI.EVCLAKD.  OBIO.— The  Uht  Short  Etaetrie  tdht^r  baa  pUc«d 
orders  (or  four  joo-bp  Sterling  boilera  and  atokers  and  to  the  Whetin 
Condrr  k  EngliKering  Company  (or  a  aooo-hp  Wbcclcr  coodenaer.  Thc^r 
will  he  MwA  in  connection  vi'h  the  aouo  kw  Wr*t5nKbot3ae-Par«OBI  tur* 
hinr  i.rr>TC'J  ii  ahort  time  iRtj  i^r  the  bcj.:li  Park  \tow<T  station.  A  aob* 
atation  equipnent  will  be  placed  in  the  atation-  Tbi»  additional  cqaipmeai 
wU  give  iha  Lake  Shore  Elwuig  alumatiagcwrreni  tmuniuiom  tbrcnigb- 
«at  Ik  mSm  ignMnt  the  «M  Jhmgamat  geoerating  apparatua  at  Baach 
Faik  hdat  m»t  aoly  far  aaalKafy  paaipam. 

FIMDLAY,  OHia— Tha  TtaBv^UtlM  laBwaf  ft  Ughl  Campmr  feu 
incieaaed  It*  capital  stock  from  t^s.ooo  to  lijOiOoo.  Tbe  project  has 
boon  andtr  *ty  for  tome  time  and  tbe  company  baa  arcarnl  a  greater 
portion  of  the  required  right  of  way  (rem  Marion  to  Findfxy  vsy  at 
upper  Sanduaky,  TUa  ia  o«e  of  acvetnl  ]inrt  ohich  piDpotrt  10  form  a 
connecting  link  between  Toledo  wad  Colambus.  The  oSeera  of  tbe  eom- 
pmy  are:  R.  P.  IfMfegJ  af  DaMft,  yMtdtati  IL  H.  HUB,  af 
Tice-presidenti  C.  W.  Midwin  «f  Ca>aaihtii>  •ecfctafr,  liaatMar  mi 

itat  ««vk  aa  fha  VMM^MaiiM  Kaa  wtU  Mart  ifela  auiaaMr. 

EL  RENOk  OKUL— n«  Caaallaa  Vallv  ranMia*  Tatartwa  Cam- 
Vtar,  ia  CMC  II  CMMiet  cScat  an  atwaiiaiiiu  «Hk  «aa  or  tha  aihar  af  Ike 
I  in  iha  aiir  'x*  *■>  lalacahaage  of  hwlaaiib  wU  aA  tor  a  fiaa> 
anct  a  Itaa  bMa  At  dir  aa4  taaMwb  ait 

LAWTOK,  OKLA^Hic  Wr*UI«  Vulky  iftatna 
wUdi  IM  aaHiM  am  (ht  iraaal  tm  saaattiNHaff  to  Bat  iaia 
fba,  hM.WpM  te  te  Otr  0»wk9  «I  that  plica  (or  a  (raneUac 
It  dia  ilgtl  la  iiMHaeti  ■ilBlala  aad  anwH  an  electric  light  plaat 

SEASIDE  TITT   Ithniii  t  Welch  hat«  aecaied  •  fcaadiiM  tar  w 


PORTI^ND,  ORE.— Tbe  Portland  General  Electric  Company  will  ex- 
tend ha  lightfatg  lysMm  to  the  Mount  S«o4t  diatrict.  embracing  tbe  aetttc- 
menta  along  fhr  Monnt  S-ci^t  Railway,  when  i^s  iw^p!e  ajreemmts 
to  take  the  ccrvicc. 

EI'(;ENK.  (JKli.— Iv  L-  t  himW!!,  ot  the  Cliamb<T!  Pl.vxt  Coirp:,ny. 
of  KmE^nr.  ivi^rr^  •.h;.i  it  \\  pri-'posr.l  t..i  add  to  the  present  power  plant 
a  wairr  driven  electric  pUn!  at  about  loo-hp,  uith  plini  for  three  otttrr 
imtts  of  Mmc  iirc 

PENDLETON,  ORE.— Tbe  Pendleton  Water  Board  baa  entered  iaia  a 

vMb  tha  HatdMPcMm  Gia  A  Elialih  Ciainay  10  fur- 
'  tm  Iha  diy  «aitr  auiha  at  tte  witt  af  %mm  for  the  first  year 
ft  Mirraadlai  ycir.   In  return  for  this  amount  of  money 
agtcea  to  ta»Mk  and  inauU  a  7$-bp  motor  and  a 
caipabia  of  pumiiing  i.*oo,«eo  gallons  «f  water  a  ii$  jala  the*lcil]P 
voir.    If  before  the  end  of  the  ten  years  tho  Wtfer  ^T— »*'  iTpn 
desires  to  Ml!  ibe  plant,  tlie  contract  will  be  Toid. 
NKW  LAsii.K.  PA— A  trolley  IlM  li  la  ha  liitlii  ta  aoaaict  New 

C^ll«'  and   Neift  Wilminglan. 


BVTI-KR.   FA.    A  trolley  line  it  la  he 
Slippery  Rock,  Buticr  County. 

DUNBAR.    PA. — The    nurii^on    o(    r);abli«li  n» 
light    plant    ia   reported    to    he    under  con»ideratiL>n. 

WlLMKKIlISC.  FA.-Tlir  |-nited  Electric  Company  of  thlt  «llr  few 
decided   In   4Ticre;ise   its   ra-,]iEal    from   $>o,auo  Ui  I7S1O0O. 

LF \Vlcr;i"RC.,  — The  Le-Aisburg  Light,  Heat  &  Power  Company 
propvicB  10  ciiaEiicc  jtuwcr  i;i>m  a4caja  to  gaa  (American  Cromley  engines) 
during  the  spring. 

CONSUOHOCKEN,  FA.— Tbe  Consbobocken  Electric  Lighi  t  Power 
t  ta  eattad  tea  liaca  ta  Banwa*illt  aal  FliBoath.  W.  M. 


la  HtMf  at  MaBtl> 


A.  DMfWr,  RaA 


FITTSBUBG*  PA^na 

cUat  far  a  new  line  lo  HiillaaA  tMb 

WnJCESBARRE.  PA.— The  4|aai  in  4e 
hr  Dm  KMUMgAaidda  KaOread, 
ar  ftr  tl«ii«M< 

PA^-^tam  pniiat  iirfbtllMia  Iha  prafcaM  trtUey 
road  from  tbk  cky  lo  Swamp  win  b»  boih  dnrtog  tbo  eootioc  taauaer 

hj  t^^^  Frtoyllll'  Vjlle-y  Trictron  Company. 

HAZLETON,  PA.— Tbe  Mayor  haa  signed  tbe  ordliMOce  granting  the 
Fnple'a  ConaaiMr  Caatpiar  a  fraaeUia  far  aa  eleriile  IVit  plant. 
Rirry  Hohf,  of  Hailetoai,  to  repotted  talantlid. 

SOMERSET,  PA  — The  Somerset  Eleetrfe  ll|h^  H«at  ft  Power  Com- 
paoy  baa  decided  to  erect  a  Urge  central  twilaa  httt,  la  lupply  light  and 
la  aO  aaaihr  InnM.  }.  M.  BrKhM'  k  anmapcr. 


OOKBSTOGA,  PA.— The  ConMtoBa  Telechone  &  Tele«<«ph  CenpaBgr 
hm  daettd  tbe  following  officers  Henry  licrtilcr,  presidcatl  J«a>ft  Haaita, 
aapcrintendent  and  manager;  Stfi:hrn  Mwt,  treasarer. 

EBEKSBURC,  PA.— The  tbeiislmig  *  ri^icklici  Elr.-tt;c  Railway 
Cotnpany  will  be  tl*corf>&rati  d  to  buiM  an  elcctl'.c  tlilway  froni  Ebcna-^ 
l.iirj   to   UlickJitk.     Captain   Thomas   Davis   will   be  I>re5l-Jent. 

CANO.NSBUHG,  PA.— Tbe    Pillaburg   Railways   Company,   which  ia 
about  to  Negin  the  work  of  building  a  Uae  ftem  thto  «f*y_*» 
Shannon,         i.jribaaed  another  tract  of  land  ia  Iha  OmHn*  Val^. 

BEDFORD,  PA.— Plana  have  tTeii  co.-npletcd  Itf  Urn  Btdftld.  CHHiy 
Telephone  Company  for  constroctir.g  a  co|;per  wit*  dreak  to  Altaoaa  la 
connect  with  the  United  Telephone  i  Telegraph  Company  at  that  pelaL 

WELLSBQRO,  PA.— The  WclUboro  Elactrie  Compatiy  U  tboat  !• 
more  in  a  aaw  briUlas  iipiitptl  «ilh  aa  Erie  aaglM  hdiad  »  •  <^ 
cycle,  ito4w  Cmtnt  KbaMe.iMtAw  ftld  lUtfaalar.  W.  S.  Ortaat  la 
superimeodaafc 

SCRAMTOW,  PA^-One  of 
that  has  Uken  place  in  Wiyae 
chase  of  tbe  Hawlcy  Eltrtnc 

C  WUu  aad  Lcwto  F.  Coofat. 

SCRAMTOM.  PA.— AppMeMiaa  far  a  charter  for  a  aaw  eJceUic  railway 
between  Weet  Fitlston  and  Lnieme  Bomagb  ha*  hem  latde  jar  a  ■««- 
her  of  Scranton  eapltallsi*.    Postmaater  E,  Ripple  aad  AtlOfBiy  M.  C 

Reynolds  are  among  tbe  prmoinent  proniotcr?. 

SOMERSET,   PA.— The   Scirrrset   t:cctric   llrat,   LiRht   4   l'i.«er  Com- 
I»«ny,   mrpaiti    of   Charles    1-ishcr,    A.    W.    KneppCf   and   Joseph  M. 
BncVcr.   hcl.1  1  conference  vfitti   a  number  of  citliefia  of  Little, 
tvry  to  building  a  line  lt«ca  ue  i:omi!»ny'a  plant  in  this  city  to  1 

PHII.ADKLPHLV.  PA.— Bids  will  be  received  ttotil  April  7  by  Hat' 
decai  i.  Endicott,  Chid  Bareau  of  Yard*  aad  Docks,  Navy  IHpatlmsat. 
Washingtao.  O.  C,  far  tmamat  mi  ioMUkm  aadeisiMad  ataenia 
lighting  ahha  at  ika  Maejr  Yeid,  tanaa  Uiad.  *».  EaUiBaied  eaii. 
•i«k7«a. 

BCRAMTOM;  PA^  lane  »«a*er  at  hapienawnta  are  shorUy  to  be 
made  hy  tbe  Seranton  Railway  Company.  Among  tbe  nvoat  Important 
of  these  will  be  additions  to  the  power  bouae  an4  car  bam,  which  will 
double  tke  capacity  of  each.  The  eqtiipacnt  will  alao  be  livcreaad  pro- 
portionacely 

PTTTSIU'UC;.  ("A.— Apfilic.rtr^n  lia?  been  renewed  n!  Hsrrlsburg  by 
tht  Pittsburg  Fubway  Cumvviny  fur  .1  charter  to  buil'l  an  underground 
railroad  in  the  buaincts  section  of  tbe  city.  Horace  K.  Baker,  of  Pitta- 
burg,  ia  named  aa  pMidial  af  the  aahMT  eatpacaliM,  wWth  ta  aapi. 
talited  at  t5o,aoo. 

YORK.  PA.— Tha  Yetk  Water  ft  PaMr  Ctfianr  ia  loalatHiig 

five  new  generaiort  at  il*  hit  plant  at  Yoill  H»to.  wbkh.  when 
completed,  will  bring  the  capacity  of  the  plant  up  to  lo.ooo  bp.  The  work 
on  the  aub-slaaon  at  Stcelton  Is  nearing  eomplction  and  the  company 
hopes  that  in  a  abort  linte  the  injunctions  against  extuding  its  lines  m 
that  section  will  he  diMolvrJ  by  the  courU,  whereiipnn  povrer  will  imme- 
diately be  fTatHtriStird  into  Steeltoo.  Propositions  are  pending  by  which 
tbe  Yori<  iinien  c^mpatiy  will  supply  cleetildty  ta  Htar  af  fltg  ■awa. 
(aclories  at  Steeltoa,  aa  well  aa  lo  the  Peaw|ltaafa  Bled  OMapaay.  At 
MMWIIaleaB.  triicra  Iha  Yeih  Harea  people  gJw  have  a  sob  sution,  all  h 
aH  ta  he  waddiw  MMalhlr.  Tke  cat  wadia  am  bciiig  suppUed  with 
paMt  fiaa  Yak  Havea,  aad  die  RapaieBd  Cfpaay.  the  Mbe  erorkt,  aad 


SHAMOKIN,  PA. — Tbe  consolidation  of  the  various  companiea  sit- 
■•led  la  Tamaijua.  Mahanoy  City,  Mahanoy  Plane.  Frackville,  Shen- 
andoah, Ashland.  Girar Jvir.,-,  Mt.  Carmel  in.I  SharaoV-iti  Is  being  amneeri. 
it  ia  said.  Tbe  New  York  fuin.  xhlcli  =0  saccfsifuUy  consolidaie.i  the 
lighting  and  street  railway  coiQpanie*  ia  Si.  Louia  and  other  large  dtie*. 
is  planning  to  eapiulize  the  new  company  at  from  tMeaiaoa  la  tTsiaaii' 
oeo  and  eKchugc  the  stock  of  the  new  corporatloo  for  that  of  the 
vBito^  aa^aalH  iatcaeeiad.  The  eoaipanies  directly  eonceme'l  Sn  the 
ded  aie  Iha  t«e  ia  Taaiaqw.  Shcaadtah.  tbe  two  local  -  ompanies  and 
those  in  Mahanoy  Plane.  Frackville,  Cirardvillr.  AsMind  anil  Ml.  Car 
mel.  With  these  compaoies  will  also  be  made  the  purchase  of  the  various 
trolley  companiti  «htch  ohlsin  their  power  from  the  electric  light  ptanis 
to  be  t  iight  in  the  deal.  Following  the  consolidation  of  tbe  vaeioaa 
companiea  the  stock  will  cither  be  incieaaed  or  bonds  will  be  laautd  lad 
a  targe  plant  will  he  erected  in  the  eeaier  ef  the  didd«  eaavad  hr 
companiea.    Freai  tbb  plant  '"*"jJ'|||^|*^^^''ff*^JS|!!^ 

linrt  ia  the  cadre  npioa. 

PROVIDENCE,  R.  1.— A  bill  baa  been  introdtieed  In  tbe  tower  brancl. 
ef  «he  Ceaeral  .\ssembly  to  amend  an  act  to  im  jrporaie  the  New  ICng- 
Und  Shaver  Telephone  Company,  ta»cd  July  n,  iSiji.  The  prciposnl 
att  k-hanjea  the  name  to  the  "Home  Telephone  Company."  and  »lloi«« 
tbe  capital  slodi  l«  be  iwreaacd  lo  )i,]oo,ooo  and  permlla  of  a  bond 
taaue  of  $i,$aoMe.   YUa  haa  hen  retmad  (a  Iha  ntwaaliliii  ea  cer^ 

porations. 

CHER  AW,  S.  C— The  Cherw  Eleelfia  U|M  flMl  hag  f 
putting  in  larger  primary  linca  ead  •  luar  aad  tagper  maafatMr. 

DUE  WEST.  S.  C— R.  S.  Gallowv  It  •  note  ef  a  mrnrntttm  lMaf« 
etted  in  securing  as  esModea  ef  Iha  AataaisMM*  tMOir  on  la 
Dm  Weat 

CHARLESTON,  S.  C^Mg  trfll  bP  MPdwti  mM  Apdi  t  ■>  the 
aad  Acawia*!.  Mkqr  BipiiMeat,  WaAlaglaa,  D.  C.  I* 
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furnish  at  the  N»vy  Yud,  CharicMsa.  t  qttwtlty  of  iut*]  tupitliei  m 
MtawM  An  laafa,  H^aiat  amaMMt  yolai,  vta,  AwiiiUwn  for  pro- 
9*«il*  <MM  niir  t»  SihiM*  4Mw  H.  T.  B.  Hwrih  BvinuMr- 
tiwMHl,  U.  9.  M. 

nUUmiK  lEMM^Tht  Btiydh  Xtceifk  Uifct  ft  K««(r  Comptnr 
will  MOT  faMril  M  Hitaa  «<  ibm  ijs  tpb  imioB  UUt  b  tlactridia. 

KBimiia  miK-niK  k.  tmut,  pmMm  ■#  ifc*  mmpui 

ttiMt  Mlvtf  CoapMy,  loaMflMi  <kit  »  laigK  pamr  Ikw«b  ii  » 
«neHd  at  «  «Mt  af  laWiMOk 

AT»IF.N.S.  TENS'.— The  Athem  Lleht  «  Power  Cotopany  will  this 
suntnirr  builJ  a  new  concrete  boiler  and  engine  houae  and  add  a  Green. 
wald'Brown  rnKlne  and  new  boiler.  T.  J.  IxHIff  i«  prcaidrnt  and  genera] 
mnacer, 

riIATT.^XOriC.\.  Tf-NV-Ti  „  imJctstcn^  fl-at  nrc? tiitfcnj  for  the 
COii..'!i  Jn;iDn  of  ihc  Ch -i" :-n.  r  ci  Kkrtric  Ri-I'.va\  anil  l!-f  Rivi^.^  Transit 
Company  ot  Qittt^noo^  wtil  be  c«n»unitiiatt>d  tn  a  ahort  time.  Aa  aoon 
aa  the  Iraoaadioo  i«  completed  atrpi  will  be  taken  to  hnprVTe  (kt  •VMCH 
and  ti.ooo.ooo  will  be  expended  for  that  purpMC 

MOin.TON.  TF.X.— Frank  Komig  li  roponed  to  klM  MCiml  •  (ran 
cUm  ttt  ao  electric  light  plant  here. 

MYAR.  TEX.— Meitra.  ,Cn>pc  atid  Harold,  of  Collet^  aM  in  liic  chy 
«Uh  a  trinr  *»  aMaUiahing  an  electric  liihi  plant  i>  «bb  dty. 

OOMfAN,  TEX,/— Tka  Citr  CninH  taa  vaaM  W.  A.  Waldrop  and 
F»  &  Winlcn  a  ft— iMaa  Cor  waur  warka  and  aa  ilMMtt  light  plant 

WL  CAIOO,  TlXi— Tka  'i^nni  CamM  ka»  tnulad  E.  Comll,  W.  J. 
tkbm  aai  «M»«is  ■  fraiAiN  far  watti  woiiib  an  dccuia  IWm  «laM 
OA  ke  facMy. 

DALLAS,  TSX.— Thi  Sottirittani  t^kfkiaa  k  Tahvapk  Caopany 
flap  MM  «•  talM  •«*  aiilw  af  aNNv*M4  If^^  <ar  tta  wim  at  an 
aatfaaaMd  aaM  of  tijaiaaa. 

WtCTIITA  FALLS.  TEX —The  Wkhlla  Falla  Water  ft  Ughi  Coa»- 
pany  intendt  to  Lostall  meter  all  over  town  in  April  and  alart  a  iuf 

circuit  thia  mmmcT.   C,  S.  Landman  ia  electrician. 

.MINERAL  WELLS.  TEX.— The  City  Council  haa  g;antrrf  a  franchise 
for  a  sir  ret  rri:!wsr  3tn  1  )ii;*i><iie  plant  to  J.  P>.  Bcardaley  and  aMOciatea. 

Mr.  nr.ir.!.i.-v'.  .)>...vi.itr>       J    L.  tudtii,  af  Skrmpert,  La.,  aad 

Frank  L,  Deal,  uf  Mineral  WelU. 

AUSTIN,  TEX.— The  Auttin  Electric  Company  baa  begun  takia* 
IcreU  from  the  Federal  BuHdiog  to  a  point  one  mile  and  a  half  fcaM 
tW  CilaiaJa  ftbir  >iti%i  atndiM  dmm  aairth  Caagaaa  Awaiir,  pre- 
■Mitair  to  artiag—  tta  iwawt  aiNlibt  lalaar  ima  9«)Mh  AnMfti. 

R<K78TfXN,  TEX.— A  aiwlf  tawmwinhJ  caaiiiaar  pmpoiei  to  build 
a  ttae  fcaai  KaaiM  Qtr  ta  a  palat  ai  Itilipiwli  Bay  ea  the  Gulf  ol 
Mexico,  and  a  braoCh  liiM  ffaai  tba  Jaaallao  mk  Fort  Wartli  via 
Waxahachie  and  Conieaiia,  mut  a  ditaM  Uaa  to  Oil  al^  a«i  lilaMton 
Tka  capital  ia  lio,«oo.»a«. 

CftEEW  RIVER.  UTAH.  F..  T.  Merritt  ia  MpOCtad  H  ta  Mcitaial  ia 
tfta  eanalrmllaa  at  la  daattic  lifkl  plaM  haiK 

mnrnWOTOH,  OTAtt.-tft«  tiaetila  Uiht  ft  HDlai  OtMpaan  af 
nfei*  O.  J,  HarMd  ft  piaaMaab  ia  R*artt4  to  ha*a  ptiiHooed  for  a 
fcamWii  fcr  a  li|Wnv  plaal. 

OCDE.V.  UTAH  — Kda  will  ka  ne^d  until  March  if  by  Timt*  Knox 
Taylor,  »>iper»i»iiig  architect,  Trcanry  Department.  Waablngion,  n.  C  . 
far  eonduit  and  electric  wiriag  ftyllem  In  the  peat  office  and  court  house 
at  0|d«n. 

OGDEN*.  UTAH.— The  eieeutire  eoauBtttee  of  tti''  Og^rn  Rapid  Trar.alt 
Coapany  ha»  decided  to  build  H»e  milea  of  exteiM'^ri  during  the  i.rr«i-nt 
year,  and  vtll.  hi  addition,  eicctrifr  the  Hue  from  Fire  Poioti  to  H« 
.<:pHiiii<.  Tte  f  1"t'-'  af  the  ftaa  to  BbAaat  CMf  aba  haa  %«aD  dl*- 

SALT  LAiCE  CITV.  UTAH.— Bida  will  1.^  ic;rio,|  .,,uil  ^Uf  a  at 
the  office  of  the  V.  S.  Rcclamstioa  Service.  Salt  L.ake  City,  Utah,  for 

ieafaMin  la  ca^aactkw  wilk  tka  S«iaa>karrf  Valky  Rcdaaaiiaa  prajaab 
a  aehpkoae  ayaiean  bariaf  laor  telepkaaa  alaibn*  aad  akaut  }$  aiilta  af 

pole  line    Geo.  L.  Swendwn.  F.ngr..  Salt  Lake  Oty. 
OCOEN.  UT.MI. — The  Ogden  Rapid  Tranail  Company  hat  made  ap> 

pHaHlaB  w  ika  Cliy  Caaaail  far  a  aaw  fraacktar  far  a  Una  a(  so 
jtan,  iliHiar  ta  dw  «aa  ft  kaa  aatr.  Tka  picimt  pawar  kaaaa  avacd 
Ir  Iha  ceiapaay  win  kc  antanad  lad  BMra  amklawr  iaatolbd.  Tbeae 
ftapravaiacala  frill  ataa  aa  anpaadltota  af  fraa  Iticaaa  la  9*a«^aaa> 

AMERICAN  FORK.  irTAM.— Tke  Utah  Ught  ft  P««ir  Ccaipaiir  haa 

decided  upon  the  cvnitroctlae  af  two  planta  instead  Of  tke  one  a* 
originally  cnniidrred.  One,  a  ttcom  plant  of  Jiv-  h^i  will  be  lodtrd  here 
In  the  Ifi«n.  >rir|  a  waier  pi>wer  pUnt  Iwrat  l  -n  ATi  rican  Fork  Canyon, 
one  and  a  hall  mitea  above  the  other  plant.   John  II.  Woalloo  ta  manager. 

SALT  LAKE  CITY.  UTAH.— T.  S.  Maalty  tad  L.  H.  Cnitia,  af 

Salt  t.ale  r  It.  hivr  i<h*d  far  a  franchise  for  yenn  to  uac  the 
streets  and  a[!i'y>  ot  the  atJF  foT  the  purpose  ni  Niiil.JtTiK  and  maiA* 
uining  sn  <■  rririi  pnwer  and   beatiag  system.     Thr  company 

will  be  liKi'wr.  is  the  >.lr  I.^ikr  Public  .Service  Contfhany,  with  a  capltal- 
liation  cf  tr  ....  •  Th.-  I'l.jiirinit  of  tile  pr'jjm  has  already  been 
primided   (cr  hy  W    II    t'lh.ii.  ui  ChiciitK 

SOUTH  RVI.&AIJ,  VI.— It  is  reported  that  an  elctirie  light  plant 
•01  ka  eaiaklaahed  hnc  biM  naoe  of  tka  dttaDa  ka««  krea  «i««n  aul  aa 
pan 


BELLOWS  FALLS,  VT.— The  Fall  Mountain  tlectrte  Light  A  Power 
Company,  of  }.  B.  Cfaadaa,  ad  Baltowa  FkOib  b  akiet  cagbMar,  kw 
purehaard  a  bM  ifta  at  fliii>>l»»  ««d  irtll  ptctikip  aanalnM  •  daM  Md 
paanr  ataliaa  Ifeatb  WkL  A.  Baaadt  af  Baitaa,  ta  ptaiUaaL 

BftADPOia  VT.— Tka  Ikadfard  Eladrie  lA/bOat  Caatpaar  kepia 
to  aparate  lu  new  aution  aiwi  to  ma  tkc  entire  14  heart,  February  1. 
Tkb  company  lighta  the  village*  of  Bradford  and  Nrwhury.  There  ooght 
10  be  a  good  field  for  motor*  to  pump  water  in  private  bouart,  there  hebig 
no  water  syatem  io  the  village.    B.  W.  Hutcbint  it  manager. 

VIRGI>fIA  BEACH,  VA  —The  Vlrginit  Beach  nn-flnpm'i't  Company, 
of  Ahi<ti  A.  R.  I.flw  1%  T^rexident.  ia  reported  to  be  crr.^i  l.-r iiir  ll'-r  oca* 
aliu.;;fir  n  i^f  nalrr  a  ppwerare  ty-j^rm  and  electric  ligiit  Jilatit. 

LYNCH  HURO.  \'.\  — The  I,yi,(>,hiiri[  Tiirtu-.n  *  T-isrht  Company  i» 
installing  two  new  units,  an  alternator  of  300.ICW  aad  a  direct-current  ma. 
thiiM  of  4S»k«  at  Ma  Reaaafca  ptaM,  and  artii  hialaU  two  s^kw  aaila 
at  tgpiachkiirp.  R.  t>.  Appcratn  b  pcaaidaut  aad  aMMfar. 

NOftroUC  VA^Tka  Marlafti  Baftvap  ft  Utfkt  Caiapiiv  kaa  )a« 
autkarlard  the  Sovthcfii  Ctamdlar  Cenpaay  ta  pal  down  ila.aaa  1tt» 
of  additional  eonduit.  adding  a  third  district  to  the  two  on  whi^  the 
company  is  at  wnrk  now  Tlie  additional  conduit  make*  faio,oi>o  riuining 
feet  for  its  extensive  undergrcuni  wire  system  in  Norfolk.  The  entire 
installation  ■111  cost  upwards  "I  'oo.    With  the  completion  of  the 

third  tliatrict  the  entire  city,  between  the  water  front  and  Queaa  Street, 
and  kalwaaa  Ckarah  aad  Giaakp  EMtb,  witt  be  latonravan  wMk  a  atltC 
aatwatk  af  aaadohi.   Tke  Inl  dlitriel  comprbea  the  kutbMM  iigMaa 

weal  af  Clip  Halt  avenue.  The  arcond  district  lies  hetacen  City  Ball 
AvcatM  aad  Frccnaaon  Street,  The  third  district  will  extend  from  Frc» 
maaon  Street  to  O'leen  StrtiV    T^i*.  ■Nnrf.-.'k  K:.iIa:.v  &  T.^pht  Company 

will  at  one*  rcm.jT  sll  of  it^  t-ollcjr  i  :lr3  in  the  hrc  :lnUic(  and  wlM 
snibatitute  for  them  ornamental  iron  p.ilcs,  wiiicit  will  carry  brackets  for 
arc  lighta.  The  new  poles  will  re<tiiire  an  outlay  of  something  like  tje,ooo. 
It  waa  stated  aeveral  wecka  ago  that  the  Norfolk  Railway  It  Ugbt  Com- 
Piagr  raattiapbtod  Improveaeota  iaaalrhm  ta  aa^  a<  kct«M«a  t>,aaa»Mo 
aad  fitjaaiaaa.  tht  ennduit  epurai  aad  iaipiuiad  pala  aiialpiauil  are  the 
firw  iiepa  In  Ike  dJraetioa  of  the  ptapeaed  imptovemeala.  ^  piliiiTliaf 
feature  of  which  will  be  a  new  power  home 

CENTRALIA.  WASff.— The  Ceotralia  Electric  Power  Company  it  re- 
ported to  have  decided  to  Inttall  new  dynamoa. 

KVFRrTT,  WASH.— The  Farmers'  Mutual  Independent  Telephone 
Company  •a'iU  erect  a  $20,000  brick  building. 

SEMTLE,  WASH.— The  Independent  Telephone  Company  will  build 
an  rxd  .it buildittg  in  Wint  Seattle  at  a  cos«  of  $10,000. 

rA5<  O,  V^'ASTT  — C.  A.  Cochran,  of  Kennewick.  i»  rrpvrtfd  to  have 
Kcureil  a  franchi-ie  for  water  worVa  and  an  electric  light  ^iLii  t, 

TACOMA.  WASH.— W«  are  infonaed  dm  the  Taeoos*  Caa  ft  Elec- 
tric i.^uhr  r.-i^:|  iny  pnptiaa  lapeiidlap  tds,aaa  far  ■aaanl  aataaitoat  and 

itnprovcmrTits. 

SltJKANK.    WA.SH  -   I'lscj    for    huryins    all  high-y r.lt.igr    power  lines 

in  the  eity  nrr  tciun  :t;:iilr  tiy  t':i'-  \Vj.:in'i:t"Tl  Wattr  I'jwcr  Coni[ianT. 
The   lir.rs   cjrTv    a   joe-,  ir^   of   r>n.cDO  volt,. 

COLDLNUALE,  WASH.— The  White  Salmon,  Trout  Lake  k  tilenwood 

Tai(|«apk  ft  TtlcpiKNic  CiMBpaop  kw  ippllad  iar  a  fkaatkba  to  acaai 
aad  laUitilB  a  tdepkanc  tyaiea  in  KHcfciigii  Qtiam. 

GOLDENDALB,  WASH.— The  KHitkiiat  VMbr  1^  ft  Cm*- 
paap  kM  a  traMMMaa  Una  xa  albB  leaft  Mao  aidta,  btopftw  dawn 

fcaai  llae  uaaiiaraMta  to  aaa/tafc  'K>  W;  Mlaaa  b  aaaer. 
SEATTLE,  WASH.— The  dtitana  ka«e  «atad  to  teaa  «(ao.aa»  haate 

for  extending  the  present  municipal  t](Ctrie  Hgkt  plaat  Aa  tOOn  at  Ibc 
tiondt  are  sold  the  work  of  eztendiac  fke  apataat  ttiU  aaanaee. 

OLVMPIA,  WASIT  .  Aflifl. »  of  -ncorptirat'cm  Sstve  hrri\  fried  for  the 
New  Worl'J  Klcctctc  Cumpany.  of  ScTttle.  The  c.ipit.il  stock  i«  $1,000,000 
an.f  the  ir.corp-.-ir.tli;ri  iirc:  G    1.,  T^ni.-r,  S,  i,.  Smith  and  W.  K.  \\^iKiam^ 

SrtTKANF.,  WASH  — Ti.y  P  Grave  „  reported  to  have  purchni- li  th. 
franchise  and  water  right  held  by  the  Spofcaaa  Ufkl  ft  Power  Company, 
and  it  b  iialad  tkal  aa  abebta  flgftt  aad  poMar  ptaal  ttlii  aaan  ha  aaa* 

NEWPORT,  WASH— The  plant  of  Ihe  Newport  Electric  Oaapaaps 
at  Bonnera  Ferry,  Idaho,  haa  been  in  aaaeatoful  openMaa  for  aiaaial 
inonlha.  It  it  inleaded  to  chana*  ftoai  M«a»  to  water  potaar  ia  tka  twar 
future,  in  which  eat*  a  ;-nll*  trasvatBlttdoB  tiaa  vDI  hare  to  he  batlt 

J.  F.  Rrynand  is  superintendent. 

KETTLE  FALLS,  WASH- Jay  P.  Graves,  of  Spokane,  of  the  Inland 

Hmpire  Electnc  !?ailm"ir,  is  rpoorfe.(  t,:  hive  iiiif.-hi-.ril  the  iu'lU  of 
rr»lumbi.i  Klv^r  ;it  Kr-Mir-  l"ll>.  o.d  Mill  crri^rr.i^t  an  rlcrtric  Rcneralinff 
t>lant  t"-  M'lr'y  *lii»  railway,  and  also  'h^  mines  nmi  snjc^ters  irt  'lie 
houndaT'.    iifir  of  llritish  roliimhia. 

EVEREl T,  W.\SH.— The  Seattle-Toccma  Power  Coinpjiny  hat  entered 
upon  ita  tbre»yMr  aanlraci  to  Hpfct  Ike  aHattt  «f  EtiacatL.  Tka  teat* 
porary  plant  io  ika  aid  aail  worka  holldiBf  aa  tka  «att*  fraal  will  finablk 
Ika  power  aatil  aacb  dna  n  Ike  Saaqadaib  Uac  b  eaaiplaltd  ta  tWa 
dtp,  wktak  wHt  ht  a  taaolh  or  aiz  wetka  yet. 

COLDENDALE,  W.\SII  — The  parties  who  recently  PHl  ta  oprrttion 
the  electric  Hffel  plant  on  ilir  Kluknial  River,  soen  ntilee  from  here,  are 
planning  to  extend  their  line  to  Centcrville  for  the  purpose  o*  sop^ilying 
that  tofc-n  with  electricity  for  lighting  and  power  purposes  The  -icrrice 
may  also  be  extended  to  ether  towns  in  that  eidaity.  J.  IL  Tiltley,  of 
Spakaae:  H.  W.  Pkileai.  ol  Geldfadate.  tad  Ptaalt  Lckr,  at  Ciaactai, 
are  iotcretted. 
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MaUed  u  toon  u  the  materUl  can  be  procurtd, 


WALLA  WALLA.  WlUMI -Minmr  J.  B.  IMab*^  ml  Ite  FMite 
St«».  THtphoiw  Ceiivwr.         rceadf  «»•  ho*  from  Lnriiton  le 

laic  char^f,  ,»  K?ttinr  thin<«  In  rcadinai  for  Ik*  laaUbtivn  of  ibe  new 
crnur.l  riirrity  plinj.  The  buaineu  here  hu  loar  tloce  oatcrown  the 
p;ta«nc  f»cili!irj,  ^rA  in  nri!«T  to  take  Cirf  of  tk«  pre»enf  dciiiailj  irij 
provide  for  glo-^ll:.   ihc   nc'^r  synfm  .in.l  •   ;aTi;rr  iwitc^riua r<l  -aUI   be  in- 

VVlieii  th)»  i«  Uojtc, 
S«o  M«  MtoerllKrt.    Thu  «ai 
•f  dboat  fanr  wOm  ot  tMt  tine  uid  ihte« 
■ikt  of  ydt  liaa, 

CHAVLBSTOM.  W.  VAw—Tb*  iMwta  Villey  Tekpturae  Company 
rnition  Uie  ewtactt  iar  ■  fcincMM  I*  f*m4  ill  lliiM  M  ntp 

5iTt!-ts  if  the  citjr. 

witrFrrN-G.  w.  vs.— The  Whedtac  TnctiM  ^mptmr  hm  dowd 
frr  |:i  ii.r-ry  ;hai  givea  It  •  dttt-  it|ht  of  way  fran  Ifciifai 

l-crrjr  io  Rjjflinii  for  ihc  new  line. 

MARTI  S  SHUKi;.  \V.  VA.— AppliMtion  hat  been  made  br  S.  W. 
Wftllrfr  aitd  T.        Th<<mpxon.  repreaentiog  a  ayntfcMC  of  ^p^»^M**^  f^f 

a  f:ar„-h;>c  fi,r  1  .it:r<-t  railway  in  thb  ctOr. 

NKW  LONDON.  WIS —The  M«w  Land  ma  imidd^  fbot  nfv%f  t» 
cb-.k';  tht  consrnt  rf  !iie  City  Conndl  Ibit  — »««»Tr  (•  lllftlll  m  iOihl* 

B'fcriJillr  r   lln<l   hiish-sp-rerl  c-rpine. 

SHAWANO.  WIS,— Th<-  Cry  W.Vcr  .1 
to  I  li.ir.v.'c  its  street  i«£bt«ng  syatcin  tb;^  ^:.r 
eiim-it.    Thai.  McCarter  11  »upfrin1rnilrri 

RACINE.  WIS. — The   Qiickgo  ft   Milwauttee   K)«vtric   Railwiy  Coai- 
wDI  aifc  for  a  rnacUte  into  iliia  city.    The  coaapMjr'a  nala  lla* 
fUM  ifcniiih  liM  Muair  aoaM  diltiaee  from  Racine. 

XACIMS,  WIS. — The  Town  Board  of  Caledonia  has  granteri  thr 
oliwi  oflbaticr  Jobs  I.  Be(K>.  of  the  Milwaakec  Electric  Kit.  ay 
Ulbt  CmjMUiy,  for  an  additionvil  (rinchisc  thrimgh  that  tovyr.ship. 

VIOLA,  WIS.~Thc  Uoioa  Telephone  Exchan(«  at  Viola  hai  been  aold 
M  tlw  U  Cnm  iBterwIwi  T«>««tMW  Om^mt.  Vha  La  Ci«nw  Con- 
i*  I*  filMU  Ifea  aMlkMie  and  put  la  •  amplete  new  aytlcm. 

a  vole  of  ten  to  on^^  iltc  aprcial  comniiltee 
•«  *•  Olf  Camctl  daddtd  to  pant  J.  I,  Bcr*.  preaident  of  the  MJI- 
>l|Pi»V  Comrmf.  •  liraaCUK'  for  a  tma  «i  Mir  scan 


Hie  ir.-i 


Light  Plant  cxpectt 
Hirrt-1  to  allemattnfr 


^MtCWAVUB,  WHj—^  undcitrmnd  cabh  between  MitwauVrr  aitd 
da(c  lU  Uka  ton  llaa  huifacaa  between  tbeae  two 
ti.iw«4«o,  it  aoc  «(  the  mJactt  fo  die  |fo«  •!  ta- 
'  iir  <fce  WlimiMh  TdefbMM  Ctavaay  for  Ike 
corainv  jcar.  Wank  w  ibe  m»  aadoiraaad  liae  frill  ke  Mwled  (kit 
<iin<n  rr  aad  it  fo  aupccfod  (hat  Igr  Taaaa^  >  Ae  eikle  iriM  ba  tmir 

ii.'T  use. 

MARIN'FTTF  WIS -Thr  t.  ,-.sirv„;i,on  if  the  farmria'  telephone  line 
on  Ihc  Hall  ATcnue  road,  according  to  Manager  Pnraln-fraci  will  sUrt 
to  Ifce  tf^im  *a  eoen  aa  the  froat  ia  out  of  the  sr.m.i  I  Thrrc  i>  1  hit 
deniad  far  Ae  aenjc*  amoBc  the  fanncra  on  that  road.  The  line  wil! 
be  extended  from  the  ctfr  fUla  mg.  ttoat  four  allMb  «ad  lam  «lit  be 
further  extended.  A  iu|«  aaaaiH  «f  new  cMe  b  10  bc  etrnai  to  the 
(tly  an.?  n-.r.ny  .if  (1,r  telephone  Iraoa  are  to  be  fhanged  Io  the  alley*. 
Hrrrafirr  liTu-  wii:  hr  |.  it  through  alleyi  wherever  |tt<iiblew  TbOBHIMb 
oi  iJriVari  iir  v|*-n'   in  th-r  inifrovement  work. 

WIIKATI.AVri.  WVO-  M.  N.  Boiata  will  ask  for  a  frandJea  10  fof 
oiah  this  city  with  elreirte  I  uhtj  and  putnp  the  city  water. 

ENDERBY,  B.  C  —  TI1*  H  n.cn  Electric  Ught  &  Power  Company, 
Victoria.  B-  C.,  is  n»-Bi»ti;-ini!  wirh  ilir  ?oi.-n  tn  initall  an  el>-c»Tlc  "'uhl 
and  rn'»rr   |-lan'      A,:iiT«i   W,   and   !!  Frxt<'r. 

VANCOUVER,  B.  C.-The  British  Calumhia  Rlectr  ic  Railway  rpmpany 
hM  baM  tMfi  by  the  people  of  rort  Moody  and  those  l«-n><-fn  :liat 
and  Ol  cHy  of  New  Weiuaiaitcr  to  build  a  line  beivccn  Poit 


WBW  WESTXmSTBS,  B.  C— He  Camdiaji  Patifie  Railway  CompaBy 
has  obtained  control  of  die  mfatMr  *t  Ibe  ibine  ef  tbe  Fiaav  Huitilc 
Tramway  projected  b<twe«B  CUIUwaA  *nd  New  Weilailflelcr,  ad  plaa* 

to  build  the  line  Ihia  suirnner. 

ROSTHERN,  CAN.— The  Town  Council  is  conaldering  ronflh  flana 
for  an  electric  light  and  power  plant.    Addrcaa  John  Hamm. 

FARNHAM,  P.  Q..  CAN.— The  Farnham  BIcetric  Company,  during  tht 
coniinr;  •nitrmnT.  will  thoroughly  overhatil  ite  plant.  W.  C  Girard  b 
manager  am^  chief  electrician. 

CAKBl^^KRY.  MAN-..  CAN.— Koherl  A,  Cariand.  dty  derk.  wriMi 
that  the  citirnis  baye  voted  to  CMMtract  U  ChMfie  ll|ht  flm*,  V«  fN- 
giotcr  haa  been  aelecled  aa  jtt. 

PAftBY  SOUKA  ONT..  CAN^Tlie  amniebal  »bm  ia  about  to  in^lal] 
■  4n*w,  tbrie<fbiaa,  tfo«jc)e,  aoe»4*olt  akerttMar.  an  csdicr  ewieebboafd 
aad  a  ^  af  fogbfoca  la  dnefop  »•  bp  aader  as^  hnd.    &  CfW  b 


BOTfD  RIVER,  ON'T..  CAN. -The  Blind  River  Light.  Heat  «  Power 
Company,  Ltd.,  ba«  recently  acquired  the  intcrcat  of  Lowe  &  Gray  at 
Blind  Ritrr.  including  the  electric  lighting  plant  and  water  worki.  The 
form*  r  l.jd  br,  n  built  as  a  competing  plnnt. 

OWt.N  SOUND,  CAN.— Tlie  Electric  Light  Pepanmenl  intends  to  in. 
crease  tbe  lighlinc  plant  from  300  to  8flo  bp  by  the  addition  of  a  com- 
pound coDtlenainc  Coitit*  encine,  dtrect-conneclcd  to  a  rcvolnnc  fidd 
■iMiaiae.   J,  IfoUadca  b  eapnjateadcM  aad  aUef  cpfineer. 


I  B  td* 


RECINA.    -SASK.    r.\N— Ibr    .Mumcipji;    Klrclric    Lljh'.ini    Plant  ha» 
in  Juration  a  year,    lu  equipment  consisla  of  a  aoo-kw  Wcaiinf 
boaai  Ibeeeiphaia^  «»«]rda  aiaabiae  generating  let,   aaoo   volta,  direct 

omaeiad  ta  ■■  latlb-Cetlb*  en^  nonlng  at  ijo  r,p.nb  E.  W. 

WINHiraC.  HAN.— Tbe  dktiebalder*  of  ibe  WbMlN_ 

Winnipeg  Railway  have  ttansferrcd  tbe  road  to  the  Wlnal|irg  i 
way  Company.  A  r.rw  board  of  directors  was  elected,  wifob 
tfaoae  io  control  of  tbe  Winnipeg  Street  Railway  Company. 

KENTVILLE,  N.  S.— The  Kentville  Light  *  Power  Company.  Ltd., 
expecta  to  change  from  alternating  to  direct«iirrent  toon.  C.  L  Baird  1* 
superintendent. 

FORT  WILT  I  AM.  OKT.-.Tlie  rate  wyey  hare  paaed  a  hrtow  to- 

drea*  Mayor  'iMja;i:n. 

GODERICH,  ONT.— J.  L.  Goldil^vrp^,  of  di-r  Maitlmd  River  Tovrer 
Company,  writes  that  bida  will  be  rectivci  about  }anr  i  •  r  ihr  c  nsrrac- 
den  of  a  power  plaat  on  Maitland  River,  to  eo^t  a^jou:  (!sc.o:,o. 

BRANTWOOD,  ONT.— At  tbe  meeting  of  the  fire  and  light  committee 
h  waa  deddcd  tn  rreg—tiid  (•  Ibe  Coucil  tbat  the  rcqocft  of  ibe  A.  Z. 
Lyons  Conpiiiy  far  a  fiaadtlae  ta  wpply  daorie  Ughliiis  ia  Ac  ncr< 
rantile  portions  of  the  dty  iboold  be  gaaaled. 

TORONTO,  ONT.— D.  O.  C^meno.  Mlldlar  of  Tbnale,  b  fltdtb*- 
application  to  the  Ontario  Legislature  for  an  art  to  Incorporate  the  com- 
r-iiiy  »iih  jiower  to  consltiict,  nialniain  and  operate  an  electric  railway 
frooa  sooi*r  point  in  or  near  the  village  of  EaM  Toronto,  in  the  cwuity  of 
York,  to  Vonge  Street,  Toronto,  a  distance  of  40  miles. 

TORONTO,  OXT.— W.  C.  Cbllsholm,  city  solicitor  of  Trnnto,  is  msiklnr 
applicalioa  to  lb*  Ontario  Legislature  for  an  .,<  >  u-.  .  niili  r  ihr  city  to 
construct  clcclrie  railway  liiKa  upon  indepciuknt  routes  within  the  limita 
of  tbe  dtr  foi  the  naa  d  tba  Badial  Bicetrb  KiilwDn,  aad  M  aaitann 
the  dty  u  aiib*  ai^iiiBiiMg  wilh  aay  daMria  railway  ccnwaay  far  th» 
oae  of  the  laid  Haeti 

HAMILTOIf.  Oirr^Tbe  Tonnto  B  Kaoilian  Railway  hia  flvaa  aatlee 
that  appfits1lf>n  win  be  mstir  11  Parliament  for  an  act  changing  tbe  name 
of  tbe  ccinp.-,.iy  t.)  thr  ToTin.iu,  Niagara  &  Western  Railway  Company, 
atltboeiring  'hr  canijiany  to  extrn.i  its  V.T^^  from  pJM'n!  on  the  m.lErt 

line  to  the  llatrrr-alionil  VMM:iiH;ity  ;lt  nr  l^ar  t-hc  i'i'.y  of  W:nd86r,  in.-rras- 
Ing  the  capital  atock  of  the  company  and  authorising  it  to  enter  into- 
anangeaacai*  witb  power  eoaipeiibi  far  the  tnniadidaB  a(  i 
over  ila  rlihl  ef  way  tor  ibe  paipoee  of  dccMfyihg  die  raid, 

TORONTO,  ONT.    ControUrr  S.  Alfred  Jones  offered  a  reaolulion  at 
Irjitllitioo  comnultce^  calling  upon  tbe  OnlartO' 
a  vamcr  deede»iMMH  flaat  at  Nfawm  FaUa  in 
wtth  *e  cmMflc  caBpanie*.  Tbe  raealadoa  urged  the  aecie 

aity  of  the  Government  themselves  at  once  proceeding  to  ettabliab  a  plant 
at  Niagara  Falls  for  tbe  purpose  of  development  of  electric  power  for 
distribution  to  Ontario  m«Rl-i|Milili».  and  further,  that  the  co-opendoo' 
uf  other  Ontario  municipaLitits  ii:  tbe  matter  be  requested.    The  COM*- 

ii.ittr^-  voted  unaf5ii:ioLi*ty  In  ir-Ti.J  ffte  rcNilntlon  on  to  council. 

KI.NfiSTON,    ONT.     Sixty   Ihtiiiiind   dullars  Ix-   fij.i-.idrj  betweeiV 

now  and  ihf  fir»1  yf  June  by  the  Ccn'.ral  .New  York  Telephone  »  Tele, 
graph  Company  in  rxlrnding  the  jiropr  and  iocfrasitig  the  cfl;<trricy  ol 
ita  (crvtcc  in  the  Ibonsand  Island  territory  and  between  St.  Lawrence 
Biacr  pataia  In  aenceal.  One  of  the  aew  eaMia  «dl  eoMMCl  Gipa 
Viacent  irilh  XIaiitoa,  via  Wolfe  Ilbed,  end  dw  odier  tdll  cxttn* 
from  htaaaena  Point  to  Cornwall  on  the  Canadian  ahore.  The  abort 
cable  •ervice  between  Thousand  Island  Park,  Frontenac  and  the  adjacent 
afaorc  poiala  of  Ctayton  and  Alcmadria  Bay  wU  be  iMde  BNta  dSdenl. 

MOMTRBAL,  QUE,— Scaalor  SwatrilM^  «{  St  Jebn,  B.,  b  laid  t» 
hara  Haared  the  aid  of  •  pewerfMl  Baillih  vsdieale  for  iba  tidmneliiB 
if  ea  ctaorie  railway  foaa  Uantical  to  Ottawa  aad  the  Greet  Lakes. 


Company  Eheticnj. 


COLUMBUS,  IND  — The  <  ./.iiriili.i!  A  Sr>ni.iur  Traction  ronipaiir  ha» 
elected  tbe  following  oai'.xci:  Irank  P.  Smith,  preaident:  Robert  O. 
BaWi  del  preaident;  Ira  E.  Gutherie,  aecrcUry;  It.  P.  Ilugbca,  trcae- 
Bitti  Tbe  company  ia  building  a  line  (iota  ColualKia  to  Saymouc  tn 
ba  Ulhta  wer  br  tbe  ladiaaapdk  Cdwrnba*  B  Sentbeni  at  eoen  ai> 
cnnpleied. 

DANVERS,  MASS.~The  BcMea  lacCBdiWiat  Imp  Company,  of  Dan- 

vcr«.  at  its  annual  meetiaf  Reeled  Iba  follMrlair  aSoera:  C.  E.  Pierce, 
preaident;  M.  M.  MeYriit.  accrrtary  aitd  treaaiirer,  and  these  wilh  O.  E. 
Jackson  are  direelora. 

WAHF,  MASS.— Tbe  Ware  Electric  f.ielil  {  n  p-ny.  at  i-i  ar.nual  meet- 
■  in.  f-clected  the  directors  aa  follow  i  ,\i:ilrrs,  BrysL-m,  Oi.irlr*  C.  liftch- 
cock,  Itcnry  K.  Hytk,  Edward  H.  Gilbert  and  Frank  M-  Sibley.  Dr. 
&  If .  C  Barnard  waa  again  choaen  aa  eledc  and  treaearcr  aad  Wflliaai 
C.  liMB  aa  aadiMr.  F.  M.  Sibiey  haa  been  cbeetn  preddeal,  and  An> 
dra*  BqaM  aad  Fraak  K.  a«Blhwniiii1i  aa  Tice-preaideBia. 

SOUTB  HAVBN,  KICK— Tbe  IQbUe  Telephone  Cooipany_  bdd  ll» 
anaud  nieetfaig  in  ibia  dly  and  tbe  following  named  odieete  were  i 
Prtddant.  S,  H.  Trow1arid(Ci  vice-president,   Robert  Aitttn{ 
trcaaafcr  aad  teaeral  ataaaicr,  Jeba  H.  aaablam  leacnl 

Mr*.  7.  H.  Tripp. 
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SAGIN.WV.   MlCil,  — The  Bjil'ct!   IlAiniiiniiiin  Company  and  the  Sjb 
inaw   Valley   Trjcl^on   C.i'Ttiiiany  held   thci:   annull  t:icct;nif9   in   Ihii  city, 
r    •    i;j  cLdiigL-         importar.cf   in   e:ther  directors  or  oftcera  were  iiaadc 
with   ihc   cjKccjjUun   of    Kdwin    S-    Wolri.    director   and    vice  preiiJonit.  BUC- 
ee^dlAf  B.  C.  Cobb.    The  Hartli-tt   lUuriiinatini  Cornpeny  directors  were 
cfeoaen  u  {ollowt:  Gcorfc  B.  Morky,  H.  T.  Wkko,  Otto  Seha]>p,  H.  D. 
WalWd«*>  8.  E.  Wall.    OBtmi  Fi^Umt,  H,  D.  Wdhridn 
Y«iki  vieMiRiMmb  &  Idtrin  WoW;  ■wiilMyttMwiiir,  Ctak  1. 
tiion;  MtiiMl  Mrrmiy-lMnwft  OMt«t  E.  Bw4r>  New  Y«riL  Tk* 
ttincMrata  «f  iIm  TtaMim  Ctaiptitr  tncMct  the  f«ll«wiiic:  Gton*  B> 
Borley.  Tboinj.  A.  Harvey.  G.  W.  Stark,  W.  T.  Wtekej;  C  iL  CMk, 
of  Philadelphia;  H.  D.  Walbndgc.  of  New  York;  S.  H.  Wolft 
Prnidtni,  H.  D.  Walhrid«ti  Tioefireaidaal,  S.  £.  WolSi 
arer.  Charlea  E.  MerahMi;  wilUnt  MerttHT'trantrcr,  GMt|a  B.  Ruif. 

HUMBOLDT,  NEB. — The  Speiaer  Ruisl  Telephone  Company  has  el««ed 
the  followins  board  of  direclon  and  offictn:  C.  lionlxrger.  prcjidcEt; 
R.  F.  Ccnra.f,  secretary:  Simon  Huffman,  J.  C  Lajgiahill.  Ed  Ubri, 
Amuld  Shuctx.  John  K.  Htuuekei. 

HOLDREDGE.  NEB.— The  ScaadinavUn  Telephone  Cooipwir  hM 
the  fotlowins  officers:  Ben  McArthur,  president;  Owen  B,  Vfiagtri, 
prcaidcat;  L.  P.  ChriiienKn.  aecreury:  Walter  O.  Hopkins,  trcMorcrt 
Heaa,  McArthur,  Wm.  Chiistcnson,  truateea. 

CLINTON,  N.  v.— The  board  of  director*  of  the  Clinton  HOM 
phooe  Cooipany  hare  eteeted  the  foUowinf  officer*:  Proidcii^  C  J,  QUA- 
well.    Clinton;    viwftClMcat,   GM(««   B.    Folltr,    BoehMttrt  tl«M«W», 

Ch.r:n  H.  Poole,  IMm;  MCfdiqr.  a  A.  JadMo,  Uito}  CMtoecr.  O.  A. 

Chile.  L'tica. 

TOLEDO,  OHIO.  -At  the  annual  meellnf  of  the  Toledo  Home  Telfr 
phone  Ccn-.pary  tl>«  preient  oflfc<?r«  were  re-elected  as  follow!  Tame* 
S.  Brailry,  Ji..  prealdeni;  K.  E.  Ilamblm,  vice-pifside^t  and  srci'-tary; 
Thomas  I!.  \Viilbri«tge.  treasurer.  T)»*  annual  report  ol  President  IJrailcy 
ahowrd  that  j.noo  trlephonca  were  inatalled  the  put  year. 

NEWTOWN,  FA.— The  Newtown  Elcetrle  Ligkt  Con-.pany  held  its 
aimual  mcctanc  and  elected  the  following  direciort.  A.  \V  Walaon, 
GcorfC  C,  Worstall.  T.  S.  Kenderdinc,  William  M.  Watson.  George  C. 
Blaekfan,  Robert  Kendrrdine,  Edward  }I.  Cuckn-.aii,  Tiic  following  efi- 
cen  to  serve  the  ensuing  year  arc:  A.  W.  Wataon,  president;  T.  & 
Kcnderdine,  viee  prcsadnti  WOUmi  H,  Wglmik  MCnMfrt  Mmt  Bhk 
derdtae,  Ircaturcr. 

WESTERLY,  F  '  The  following  olliceri  were  elected  at  Wciter.y 
at  tile  adjourned  annual  meeting  of  the  Westerly  Railway  &  Ligbtti^ 
Cenpsny:  JPreaideat.  F.  P.  Sheldon;  first  vicfrfreaident.  G.  W.  Mans- 
field; second  tnce.presiden1,  Jamei  O.  Sweel:  setretary,  N.  B.  Lewis; 
treasurer,  Harry  B.  I-.-  ■  =  :  .uMiiLvjHr,  J  r'r^  N    1!    ]  rvh. 

OAKFIELD,  WIS.— The  O^ktield  Telephone  Company  has  ejected  the 
(aUvnfaK  aflemi  ^tcaident,  A.  J.  Zielke;  Ticc-president,  George  Dars 
afcrclary,  W.  E,  Brlatoi;  treasurer.  C  II.  Mdbre;  superintendent,  T.  E. 
Worthing. 

MILWAUKEE,  WIS. — Three  new  dircctora  were  clccud  at  tbc  aonuaJ 
wmhH  «(  the  WlaeaaiiB  Talaphaaa  Conpaay,  They  are:  Edward  A. 
Vbiig,  praiMcat  mt  iha  lIIImiilNa>Wailan»  Field  COnpany;  JuUih  O. 
PtuOk  •!  te  OaD  ft  Wtmk  Cowptajr.  m4  OUw  C  Mlar,  fuwUm  al 
dtt  HWiBOMila  nm  Coawangr.  The  e(bar  miatm  Ma  AlaMw  Bait 
Ira  B.  Sadth  and  Henry  F.  Whitcomb  of  HIIwaalMai  J«ta  Bafch,  FUUp 
Dejiter,  Frederick  P.  Fish,  Wlaficid  S.  Hutchiasa*  sad  TbonM*  Sberwte 
of  Boston.  The  list  of  officers  elected  at  a  subsequent  roectinr  follows: 
President,  Alonzo  Burt;  vic^presidcnt,  John  D.  MeLtod;  treasurci,  C.  J. 
Uas;  sacrcury,  Charlc*  A.  Uiaal:  fiaaral  aiaaactf,  B.  B.  Cottrall;  audi* 
Wt  <X  B.  Xaa^;  aaglaaar,  C  W.  BwImmc. 


TIM::  U  S.  KI.KCTKIC  I'ORCELAIN  CO.MPANY.  of  I'indUy.  Ohio. 
I.:i»  t>ecn  Lncorpoi.iu-.i  with  Jij.aoo  capital  siocit.  The  incorporators  arc 
J.  S.  Milligan,  C.  E.  W.Ihar,  J.  K.  Henry,  R.  H.  Sharp  and  C  E.  ifyan. 

ill  roinufactare  porcelain  insulatois  and  d*etric»J  ipccial- 

ASSOCIATED  GAS  &  ELECTRIC  COMPA.\V.  of  Penn  Van.  N.  Y., 
has  been  incorporated  and  will  engage  in  the  manufacture  of 
boilers  and  dynaaios.    The  eoo^anjr  has  a  capital  of  $1,500,000, 
S.  Mi  TraBH,  T.  W.  SaaitMn  and  IX  IX  Nanan  ate 
tors. 

THE  OVINGTON  MANUFACTURDIG  OOMrAMV  1 
iced  in  Portland,  He.,  for  the  purpoaa  0(  BaBitelartag 
alacbfaal  Ihtiinwrliii  iiijamm  aiataia,  ^piaiMai,  alb  Tte  1 
lal  aioA  b  vlaaed  at  lasaiiaaaf- awl  tta  aCatn  ara:  MUlard  W. 
prealdaail;  Oaraaet  E.  Eataa,  utiaawr,  talk  «f  Fordandi 
THE  DB  FORD  AUTOMATIC  BWITCB  COHaMKt.  at 
ineotyarMlaa  «lih  4ka  Secictwv  af 
a  plaat  la 


W.  IX 


indtutridi  i^ompamesm- 

THE  ELF.CTRIC  SUPPLY  COMPANY,  of  CliarleMon,  S  C  .  has  been 
incarpoiated  with  a  capital  of  $:u.i>uo. 

THE  EVANS  PHONOGRAPH  RECORD  COMPANY,  of  Jersey  City. 
.N   T  .  has  been  incoipataiad  hy  Jaaiaa  M.  Btaat.  Jarvia  C  Bojoaa  and 

Charles  A.  Kainers. 

THE  EI.ECTKIC  NOVELTY  COMTANV,  r-f  Mmiphis,  Teno..  capi- 
taliied  at  Jm.ooo,  has  bi-cK  chartered  by  C.  T.  Kcllcfj'.  J  T.  Peters,  G. 
lirnham.  F.   E.  Bcjrdntaii  nnd  S.  Mosby. 

THE  ELECTRO  .METAL  ivECOVERY  CO.MPANY.  of  Jeriey  C  iiy.  N. 
J.,  haa  filed  .irticlcj  of  it:cotfH)ratioii,  ihoi\  inK  a  capital  stock  of  J i  ■>n.oo-i- 
The  incorporators  are  John  L.  I)e  Saullc.i,  Cicorge  F.  Norton  and  Groijic 
M.  Oarke. 

COLCilHtA  I  I.KC  ITUC  METER  COMPANY,  of  Chicago.  111  .  Ujs  l-ct n 
incorporated,  nith  a  rapitil  of  $50,000,  The  incotjHJratori  are  L  W 
Noveander.  J»*hn  Stahr  and  George  F.  Hi({hain_  The  compaay  will  manu 
facturc  electrical  suppUet. 

H.  AND  M.  ACTO.MATIC  REGULATOR  COMPANY,  of  Rochester. 
N.  hai  filrd  articles  of  incorporation,  having  a  capital  litock  of  $50,000. 
Till-  diffti'  i'  I'c  Wi:iard  WadsMorth.  of  New  Vsrli,  and  J.  M.  Taylor 
and  G.  E.  T...vloi.  01  Rothestcr. 

RECTOR  LIGHT  SCPPLV  COMPANY,  of  Jef«py  City,  N.  .1..  b« 
filed  articles  of  incuriK>rat]0*i.  Thf  coinpany  is  capitaliicd  jt  $^5,'  >  ■  and 
will  muitifaclure  gas  and  electric  lamps.  C.  H.  Opdyke,  L.  A.  Updykc 
awl  IX  M.  CaBiaa  are  the  incafparaHv*. 


ff9t»  Jncorfwraticns. 


LOS  ANGELES.  CAL.— lArlieles  of  incorporation  of  the  Los  Angeles 
&  San  Diego  Beach  ElUUle  Railway  Company  iia*e  been  filed  with  the 
County  Cleric  The  company  tapiulized  at  $6,000,000  and  the  fal- 
lowing directors  have  been  elected  for  the  ensuing  year:  £.  S. 
A.  E.  Bsbeock.  R.  B.  Talbot,  A.  £.  Ullicrap  and  Juata  StanX. 

RINARD,  ILL.— Tla  FVople's  Telephone  Company  of 
naia  has  been  iaeatponled,  with  a  capital  of  $10,000. 

FLOBA,  IU«F-Tha  Flora  Telephone  Company  has  beta  incorporated 
with  a  aagilal  aiadc  «(  |aa,Ma,  The  incarporator*  are:  E.  G.  Myers. 
J.  B.  MeFMand  and  W.  A.  Karr. 

ELGIN,  ILL.— Incorporation  pajvers  for  the  Elgin  &  Du  Page  Electric 
Railroad  Company,  which  wilt  spend  $700,000  in  bulging  a  line  from 
RWar  Faraat  le  lUa  dtj,  have  been  filed  with  the  Secretary  of  State 

ROCK  CBOVB.  ILL— The  Rock   Grove   Farmera   Mutual  Telephone 

ftmrtrr  a^aa  iMaorpenlcd  laocnUj  with  a  aaphat  atach  of  t<s»o»<  1h« 
kicerfonrtara  an:  Laadi  t  Bate.  WBBaa  FUhar  tmi  Kiiftta  Mm. 

CENTBAUA,  ILL— The  Secretary  of  State  has  ifsued  a  license  to  in- 
catparate  the  Ohio  ft  Missbsippi  Electric  Railway  Company.  «~;th  a 
aiSlal  aloek  ai  tsaa«»  the  iMerp«ntors  being  C.  D.  Tutta,  F.  P.  PolUn 
aad  ytm  J.  Baady. 

LOCKVAK,  IND— Tba  SaMk  Side  TiteptoMa  Ceaipenir,  wHh  a  atfi- 
tal  sMdi  at  «»KK>.  has  heca  Inceifacatad  hjr  laaica  C  MMOMay,  darfti 
W.  SpwiaaB  aad  ether*. 

BROOK,  IKD^Tha  Hewtm-Jaipaf  Caualj  Telephone  Company  ha*  bees 
iMarpofMrf  irflh  a  awMal  alack  af  $Maaw  Jaha  A.  ScU,  T.  L,  Otti* 
aad  h  W.  Saye  ara  tke  diraetera. 

FORMOSA,  KAKw— The  Faraaaa  M«tMaI 
tiKOiporattd  wtth  a  aavtial  aiaak  a<  l7Saa> 

STAMFORD,  KVd— The  bMetalale  TcaaiiaB 
iatd  wMi  W.  a  Sahaabarvr  >r«iM«ait   The  caovaair  haa  a  aarftd  af 
$ijakaae. 

ADAIBVlUE,  KY..~A  natr  caipeiatiaK  la  ha  hM«m  at  the  ' 
Tataplma  Caia»aay  haa  baa  arii^aad  hf  t.  tL  Baird  and  aOtfis  aad 
prafaaa  la  aferate  tiader  dta  jraarhlia  raeaMljr  aald  la  W«  K. 

LCKJiaVILLE,  BY,— The  Ganssal  TUephnM  Coaipany  haa  I 
gaalaad  l»  take  «var  Oa  ladapeadaat  laav.  fMataiHe  aad  aB 
taalai  in  Ownabaaa,  ttafaiciaM,  Marainia^  FaHa, 


PSMBBDKBi  MB,<— The  Faaihroke  Power  Company  haa  been  orgsoiMd 
for  the  porpaaa  ef  gaaararing  gia  and  electricity  for  heating,  lighling  uti 
power  purposes  in  the  towns  of  Pembroke  and  Perry  in  Washingto" 
County,  with  $jo.oaa  capital  stock,  of  which  $}oo  is  paid  in.  OCoen: 
FraaidcBt,  B.  L.  Ctaav  •(  FMtlaiidi  traaaaaar,  A.  F.  Piaa,  of  Fattbad. 

UHADILLA,  MBBb— Tke  OMdsU*  TtftshoM  CamvaiK 
daat  eooitaaj  aaiaaiaad  at  Ifaadina,  Otae  Cb«ntr>  ka 
«f  imwrpofaUan  «Wi  the  Sacwtuy  «f  Btaia.  The 
ataah  af  tse«aaa.   Tie  laaanwraiafa  lackida  nanj  af 
aldkv  !■  ika  vkkiNy  af  Vaatflla. 

ATtANTIC  CITY.  N.  J.— The  Atlantic  Ckj  L^ht  ft  EqaipMal  Ca» 
panjTbas  hccn  incorporated,  with  a  capital  node  ef  $$0,000,  by  James}- 
I  3rm'jr.  Harry  R.  liarria  -:id  *i    II  Cleir-nicr. 

JERSEY  CITY.  N.  '.-The  A.ncntan  Wa^r  Puv*cr  Company  t»»  feM 
articles  of  incorr<:ratioii  and  IS  capitalized  at  Jiop.l.oo.  Greenville  S6e«a«- 
Tin-.o:hy  Walili  ,-<nd  A.  .\-  Kclli-y  are  the  incL-rparaiors.  The  -sapJOf 
will  utilize  the  power  nf  watrr  -A.T.es  in  the  genrrnti.r.n  of  r'rcT-icity. 

JERSEY  CITY,  N    .1  — The  Guatemala  Tr.imway,  Light  *  I'o«ef  OW" 
pany  has  been  iac.jipi  r.itrd  al  Tct^ry  rit>'  fnr  the  purpose  vi  eMsW 
plants,  etc.,  in  Uuateroala.    The  capital  is  $4,000,000.  and  the  ioccrin 

R.  D.  OMnn.  K.  K.  MaUran.  H.  S.  Gaald,  Jcraer  Ci^. 
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TAOS,  N»  X.— TIm  T1m»  Valby  TckphMC  Crnnpany,  with  bctdquaiUrt 
at  Tios.  bu  bem  incorporitrd  «iftk  a  egflMl  Muck  o(  SMM>   The  tear- 
por»l«d  by  S-  M.  Sternu  ind  MbcRi  »t  TcdiMr. 
Dornry.  Jb«i>  A.  VigQ  NMi  MhMI. 

STEXUNG  STATJOV,  H.  Y.— M  CiMk  *  Fyr  Hann  TikfihoM 
Cnylcr      V.  —  


HUNTS  CORNERS.        Y._Tlie  f  ipm 
urganiicd  «ith  (lie  (oMowiog  eflccit: 
deiM.  WallKc  B.  |.mk;  MCnUr;,  |L  E.  Hallis 

NORWAY,     r^Tkt  CtMfam  Kli*  n 

e.  B.  Tl>M*(  mwHW,  R.  C.  DtnoMMc; 
K«tmwj, 


Tdcfkooa  Cbm. 
A.  T.  CiiMtaf,  tfh  at 


&  A. 


SASt  sPRnrapRLD,  N.  y,-nM 

■•ay  Im  Wen  incorporated       Hiafy  ^ 
Yaimft  R.  W.  Younc  and  a  R.  Yaaaft  •(  ElM  Sprti«fitM.  Tba 
»aay  ha*  •  capital  Made  af  liayaaa. 

EVANS  MILLS.  N.  Y,— tb«  K«nh  Caaair  Tc1«iiImim  *  Tckrafli  Ctan- 

panr  has  tim  incorporated  wlUi  a  capital  atock  of  tis.ooo.  T1i«  dircctert 
art:  i"  F.  Koibr-^,  M.  J.  Malty,  C  E.  Pail.  Stephen  Could.  F.  G.  Baa- 
brook  and  £.  E.  Ward,  of  Emb*  MiiU.  and  A.  L  Rsikfaalb  of  i 

PIMGKKB.  N.  U.—Hn  Haific  Teltphoaa 
«f  («a«aaak  kat  kMa  iacaifMaiti  Iqr  Jfaac*  ftkt, 
BagidL  a  H.  ZMhi.  B.  It  DAL  af 


a 


TEDHOW.  OHIO.^na  IMnw  MqAaac 
paiaiea  tgr  9.  M.  Stavnii  Mi  aMMfB  al  TMia*. 

CANON-  CtTY,  0RIO.-OiiaBlaailaa  al  tW  Cm  CUy.  Fknwa 
&  Royal  Gorce  Intcmtaa  RaQxwl  CMwaai 
a  caiiital  of  f  i,so«taaa. 

CLEVELAND,  OBia— Tba  Lake  Bria 

Company  ha>  hern  ineorporaieJ  »tik  |ias,aoo  capita]  Kock.  by  H.  B. 
r«nii>.  of  Akrpn;  R.  J.  Wood.  Kred  W.  Ctccn.  J.  R.  Zunt  and  R  Mc- 
latyrc  of  CImland.   Tha  caoijaay  ptaaan*  to  build  a  iiac  af  niltaay 

,  «b»  I 


NEW  LEXINGTON-.  OHIO— The  Citiaeoa-  Independent  Tele|dM«e 
('oD>p.iny  waa  recently  Incorporated  with  a  capital  atock  of  tjo.oaa. 
'the  following  arc  thr  uf?i.r*-t*;  \V  T-  Cafy,  Jr.  preaidcnt;  S.  M.  Granget. 
1  ice-prealdeni ,  i.  J.  Spiiil,  jfcrcury  ir.d  gcnrral  manager;  J.  B.  Rbodea. 
ireaaurer.  Arrangemenia  arc  10  he  loadt  immediately  for  ettaMiihinc 
X  New  Lexington  a  modern  telephone  exchange  which  capable 
uf  serving  the  whole  of  Perry  County,  The  oiany  towni  a.-id  i-iral  d'ls 
Irteta  will  be  connected  with  Ike  Kcw  Lexinitcn  cxLharsc. 

CINCINNATI,  OHIO  — The  Cincinnati  Light.  Heat  k  i'o«e»  Company 
haf  beta  incatperatcd  with  tioo.ooo  capital  nock  by  Guy  Malloth  H.  J. 
Beclilcl.  E.  R.  Steama.  C  W.  Cole,  of  Cinciiinaii,  and  Cytu*  E.  Ilcafc. 
ot  Ikaytnn.  The  company  propoaei  to  apply  for  a  fnnfMar  tm  aupplylag 
dectticity  for  cinnmerclal  parpoaes  in  Cincinnati.  Accerdiog  to  a  atate- 
ment  made  by  Mr  Malign,  the  C3»iital  stipulated  H  merely  nomina!  art! 
it  will  be  increaaed  froni  J6,i)oo,oo'-i  ic  $-H^„rjij,<>i:,n.  whrn  a  (rhiich:*-e  is 
*ec«red.  The  company  will  oBcr  ta  a-jjtply  currmt  for  light  and  po^^fr 
purpoaea  at  a  maximum  rate  of  B  cmla  prr  kM-lur.iT.  It  wil.  offer  to  pa/ 
the  city  t  per  cant,  of  the  groaa  rcceipta.  Another  feature  at  the  pio- 
iww4  Ifaaddta  wBI  ha  a  daate  aifwhiB  ta  tana  the  plant  ever  to  the 
cHy  at  Oa  aaiiiaiaB  at  tta  a|  jaua  al  lla  tMlw  aa  a  (Ayakal  property. 
Tba  caaqMBr  b  taOaag  la  pliaa  a  laqa  pHpariiea  af  lla 


HITCKCOCK,  S.  Di^Tba 
aanmraiad  «lth  Ij^aaa  cq^ttiL 

HOT  SPRINCS.  $.  D— Tlic 
Wen  incorporated  vitb  ti.aaa 
McCltllaad. 


COltnWlA,  S,  C— laa 
■aaiitd  hcHL  Ba  tbaHer 


baM  a  ttet  ta  OctrUM.  C  E. 


Company  liaa  boCB  OT- 

af 


LASONIA,  TSX.^1h«  Lattaia  Utbl  k  Water 
inrarporattd  irith  a  aipliai  of  |30,«o«. 

GALVESTON.  TEX.— The  Galveilun  Electric  Park  ft  Amuaeroeot  Com 
pany  haa  been  chartered  here  with  a  capital  nock  of  1 15,000.  The  incor- 
poranxa  arc  Have  A.  W«ia,  Eliai  MakwHrila  aal  Lawii  PUbcr.  att  «f 
Galvcaton. 

GEORGETOWN.  Te.V.~The  Georgetown  Water,  LMbt  A  FBtMr  Cm- 
paiiy  hai  been  incorporated  with  a  capital  af  tiaautaa,  by  W>  IL  Cbltrt 
Jr.,  «f  Nawark.  N.  J.;  C  S.  Hole,  «(  Ccorgctara;  Rta|.  R.  CilB.  af 
iyiar»  Tm,,  and  otbcn, 

OLYMPIA,  WASH.— The  Olympia  Light  &  Power  Company  baa  aa- 
natUMed  to  ita  patrona  that  all  rtrciilciiy  furniahed  by  it  will  be  placed 
aa  a  laMtr  haaia  tnm  May  to.   Flat  rate  Mnriee  trill  be  dteeaatbrnad. 

POBT  TOWKSBND.  WASH.— Ariktea  of  iacaipaiatiiai  bare  baca 
nird  by  John  SiebcabatMi  and  albera  looking  to  tba  eanattmmation  of 
ihe  plana  of  tha  OTfanballaD  for  the  nUbtiaiuBnil  in  the  city  of  an 
tip-to-datt  deatric  piaaL  Tba  aiiae  of  tha  cgrpotallan  <•  tha  Gtiaeaa* 
Klectrie  Caapaay. 


WATEB  POWER  RIGHT-S.  Jadge  J.  W.  Hughe*  Uaa  handed  down  a 
awlltgu  ia  favor  of  the  Stair  againu  the  Sacramento  Electric,  Gaa  ft 
Railway  Company,  in  which  he  holda  that  the  Stat'  tkt  ri^h:  to 
all  the  water  at  tha  firat  fall  in  Ike  canal  al  Folaoir.  I'rivjii.  ai.d  th.it  the 
ooMpaiiy  haa  no  riyht  to  piaee  a  ahntier  on  the  gate  at  the  head  of  th« 


BOILER  LITIGATION.— Wa  ai«  Mamad  tgr  iBa  Batao*  » 
Company  that  a  decnc  haa  bfoa  Mcarad  la  the  <aat  aif  iBe  Ribaatk  B 

Wilcox  Company  agaitiat  the  Aultnun  &  Taylor  Machinery  Company  tor 
infringement  of  trade-mark,  in  the  United  Slaica  Circuit  Court  for  the 
Eaittrn  r>lvivno  of  the  Northern  Diatrict  of  Ohio,  in  which  the  tra.le- 
mail  at  The  Dabcock  ft  Wilcox  Company  ii  l  .nuir.cd  as  Ri  oj  and  v»hd. 
It  c-.v.fMt  of  the  aurd  "^Ican,"  accompanied  by  a  repretentation  of  the 
I'.v  01  engine  kaoam  aa  lha  "AaaUptla  al  Bi»i«h"  t«B)i  aaaatata  Ui  firt 
■  if  a  sphere. 

WE.ST1NGIIOU.se  LEGAL  DECISIO.NS  — Vv  .;  air  ad>isrd  by  the  Weat- 
inghota*  Electric  ft  Manufacturing  Company  that  aeveral  legal  dcclatona 
have  rccantly  b««n  tacorded  in  ita  favot.  In  liM  Unilcd  StaM  OiMaU 
Court  of  Appeal!  for  tba  Third  Judicial  Circuit  in  Philadelphia  a  dacMaa 
bw  bcai  baadad  daaa  Bl  an  appeal  Iraaa  the  arcult  Court  for  the  East- 
am  Dblrtel  of  Pesaaylvnnla  In  ifea  caae  of  the  Weetingboute  Electiic  ft 
Manufanunng  Compiuiy  agsinit  the  Cotter  Mamifaciurins  Tompany.  Thia 
auit  inrolrea  the  Wright  and  Aalberg  pairnt  cn  automatic  tircui-.  btrakcra 
of  the  edgcwiae  ihunt  carbon  trpr.  in  itbich  tlir  aimni  carboai  are  at 
toe  top  of  the  device  and  t  ic  :n  ivablr  rntitacta  aie  carried  by  a  ioag 
vwiagina  arm  equipped  with  toggle  mechaoiam  for  civiog  it  a  wide  Ibra* 
ia  apeafaiB  tba  akcaB.  Tba  Caarl  ia  Mi  decWaa  aajelaad  tha  CHMtr  Cm- 
paay  fiaoi  the  ■aaafactnTe  of  drenii  bnAara  tiUdi  eoaa  wBbln  ibo 
.-laima  of  the  Wright  and  Aalherg  patent.  In  the  United  Slaica  aieuit 
Court  for  the  .Southern  Diatrict  of  Ohio,  allting  at  Cincinnati,  the  caae 
of  the  General  Electric  Company  sKxU-i.t  the  Hullod:  EJrdric  Mat^  jfacturltig 
Company  waa  decided  in  fi.  or  nf  the  lormrr,  flu*  Juii  involTtd  (he 
iUiat  patent  on  ainuiurea  (or  dynamo-electric  macbinea  ventilated  by  baring 
caMaln  forma  of  apace-blocka  tnaerted  haiana  Mi  dHliWWt  gMllt  of 
iantaai  feraiang  the  core  or  magnetic  circuit  af  iaM  anaatortaL  Jadfc 
Tbaapaea  bald  that  t««  foima  of  raatiiaiora  being  involved  in  thIa  aoB 
tMta  iBfrtaftaMBta,  la  tba  eaac  of  the  Weatinghouae  Elrciric  ft  Htao' 
faeturing  Company  againat  the  Diamond  Meter  Company,  of  Chicago,  an 
interlocutory  decree  has  ^leer.  t.leil  by  Tudge  Humphrey  la  liie  United 
.Statea  Circuit  Court  for  the  Soulbern  Duttn  of  Mlinoia.  aitting  at  Peoria. 
In  thia  decree  the  Diamond  Metn  ( omTiary  i»  permanently  en/olned 
from  manufacturing.  uainR  or  ^'m^  ii<'JLii:'iui>  M;i:tmetera  under  the  Tcaia 
""aa.  $IISS9  and  if.t-o. 


Obituary* 


MR.  TAMES  P.\RTRtt>GE. — Announr»ir,eiii  i<  made  of  it-e  ..f 
Mr,  Jairn*>'  Partridge,  l^iati;lKer  L>t  tl'.e  .S.indus»y,  r>hii:,  ii',rr.t  of  the  N  *. 
tioHAl  Carbon  Company.  Mr  I'artriiiKe  was  hvtn  in  Binr.ie.gham,  Eng. 
land,  in  tBs4.  With  Mr.  T..l.n  .^pcar  he  urbanized  and  conducted  the 
Paruidae  Carbon  Campany  in  Sandnaky,  which  cotKcrn  waa  pnicbaaed 
ay  iBa  NMlaBal  Ciibaa  Ctavaay  ia  ■•pp.  He  waa  teiafaMd  by  tba  Ilk- 
tiaasl  OMbaa  Coftpaay  ii  laaaiBir  af  Cba  Sandarity  iwiihil  llaeiHid  la 
•anivad  tf  bii  trtfe  aad  tm  ilileri.  Be  area  anU  aad  addaly  haam  la 


Etducationiii, 


.OXLAROUA  COLLEQE,-Hacrill  Ball,  OtdahsBM  Arieullval  ft 
Maabaalaal  Gallata,  SttUwater,  ObSAaaa,  la  la  ba  ci|ulpped  ibf«««bam  «lih 

a  fan  blower  ayatem,  utilieing  the  fana,  motor,  heater  and  tempering 
coil  built  by  the  B.  P.  Sturlevani  Co.,  of  Boaton,  Maaa.  The  black- 
aaitb  abop  it  tba  iOMe  ealicaa  ia  alao  10  he  Btlad  rtlh  a  coawlcu  cqalp* 
aitat  «f  toffaa  f raai  the  fiaa  iaaice. 


Terjonal, 


It  TakpbaBi  Coatpaaf  ai  iblaf 


BR.  c  K  jusscm 
of  tba  tattle  (WiMbJ 

MR.  RALPH  D.  BBlSHOiN.  1 
Ma  Na*  York  aOeea  to  do  WaB  Street.  Hla  Uealreal  dSae  la  fai  Iba 
Street  Railway  Chambera. 

MR.  LOUIS  J.  MAGEE.  resident  dlreclOf  la  iUl  eaoBtry  (or  the 
Angeaadaa  Elabtricllicta  Caatlliehaft,  af  Gccanny,  bM  JwM  letnnaed  bane 
10  Maw  York  fraat  a  t>(p  «(  aemral  wmBo  10  Eatapa. 

MR.  HAMILTOH  RALUSS.  t«airal  BMBaier  of  the  Uarqaanc  Oty  ft 
Preaque  lale  Railway  Caavany,  Marqoettc,  Mich.,  baa  teaI(Bcd  hia  poai- 
lian  with  that  taatpaay  la  aaeapt  a  aballir  eaa  with  tba  Snai|nehaana 
Tranlan  Caapany.  of  Loek  Hawa,  Fa. 
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MX.  C  A.  COFFIN,  prtBident  of  the  Gcfieral  El«li  r  Coii;i«n».  who 
kM  bMa  t»urin(  in  the  Uc4ilcrr«iMUl  m4  ta  £cypl  unce  the  befioninc 
•f  Ihe  yew,  bM  Jim  mutocd  Iumm  Ib  ugtMaM  bcrilhi  bar  Iht  '•CtUie," 
knflag  (rauij  tajajti  the  icM  Mid  <te  vbk 

MR.  CHARLES  H.  COM  kM  raliMd  U*  pmMm  wtik  tt«  Manb- 
vnteni  Teltplmw  Cgfiiy  «•  MHft  a  pnriiign  vtb  Hm  Tute  Gkf 
Telerhone  Cr^r^nv  in  h*  «inliwuiu  4enH««t  Mr.  Caar  iiiininl| 
appointed  >  rat-ii  U  r  of  ibt  MtaMMIi  StHC  Baud  at  BnuHnl  EauilMn 
hf  *f«>vetnor  Jobnsoa. 

MK.  max  LOEWENTHAL,  who  for  »oroe  year*  U*i  sivrn  9|>ccia1  atten- 
tjoD  to  electric  beating  problems,  and  has  developed  the  heatinc  depart* 
Mau  of  central  ■latioa  cutnpanics.  has  ntablished  himself  at  150  Nauau 
Sltact.  Mew  Yaik  City,  M  •  coeiultiDC  cDitiaccr  in  that  new  a»d  prsire*- 
■toa  dd.  Hi*  anlfaa  aasl  anaitiw  eapcricncc  render  hit  McvkM  al  pcu 
ariae  ta  aajr  clinit, 

MS.  yoSBlO  KINOSpiTA,  d(lc«iie  or  tte  tepiriil  J**aaMC  Ge««m^ 
■•at  ta  tbt  lalciattttail  VUOwtj  Ctagnm  bcM  at  Wubiailaa  latt  H>y, 

has  since  that  time  been  invntigating  railroad  con<lltions  in  this  country, 
witb  special  reference  to  the  (inanceb  and  economics  of  the  electrification 
of  steam  ifrtems.  He  proceeds  this  week  by  "Celtic"  10  England,  where 
he  I'KfM.c  his  studies  ot  the  subject  for  some  months. 

MH.  F,  H.  HUNTSNCTOV.  vice  president  n^l  i^rmrr  of  -hf  V.-.mi 
du  Lac  Street  R.in.w-.\  \  I.:f.l:t  Coni|iiny,  F.  1,  1  .-.n  ]  .,  ii  i>?|ik<iVli  surct 
Railway  COBi|nny  and  the  Eastern  Wisconsin  Street  Kailway  &  Ugbt 
CtaRpaajr,  bat  wtigwtd  aad  bat  laac  10  Cbiciat  twhata  ba  hat  atiipted 
«  paiiliMi  M  tamtttttUtt  ot  ih«  CUeafo  Ttnaiat]  A  Tranafar  Ceaipiiiy. 
Mr.  Bualingtnn  wetit  to  Fqnd  du  Lac  Juac  I,  Ifoj,  accepting  a  position 
wfth  the  Fond  dn  Lac  Street  Railway  eoatfany  as  secretary.  He  n-as 
there  but  a  short  lime  when  lir  wis  elected  aecrctary  of  the  Eastern  Wi. 
consin  Strrrt  KjiNiiy  ^  L;i;ht  Lcint-any  and  soon  after  he  was  clrcttd 
secretary  of  the  Food  du  Lac  ft  Oshhoah  IUilw«y  Cotapany.  Upon  the 
dnih  of  F.  8.  Hotkiai  raeently  Mr.  UmiiiaBliai  wat  Hiwrt  multty 
and  rice-pmideat  of  ill  «bi«e  caatptniai. 

MR.  F.  A.  STXATTOK,  preiMcflt  of  iIm  WttMlhitlw  UfMat  Con- 
paiiy  sine*  it*  fonaatim.  tendered  his  rnigmtian  at  the  anaal  laceting 
of  the  company  he:d  on  Tuesday,  March  At  tlie  reqUMt  of  tbe  diree- 
tors  and  owners  of  the  properly.  Mr.  Siratton  wilt  ~remala  to  a  director 
and  pri^bably  brcom*?  chairman  of  the  b*:'afd  of  dtreetofn,  a  pD^-itlon 

hfr^tLj;urf   \ir',d   t>    [1     h.  <..,wuy,   formerly  pfri^njnt   ol   lUc   ConM-h ijitcd 

Gaa  Company  of  New  Vork  City.  It  is  not  known  as  yet  who  will  suc- 
aatd  Mr.  Straiton.  but  it  is  understood  that  It  will  b«  a  Westchester 
Gtatiry  man.  Tb*  new  tUrettor*  of  the  company  arc  W.  R.  Addicka,  J.  C 
Brady.  H.  E.  Gawtry.  T.  £,  Mvnajr,  J.  W.  Sttriiav,  P.  A.  StfaUaOb 
W.  W.  Scrughsm.  H.  Browa,  K.  A.  Cifttr.  W.  P.  Ball  tad  t  U  tose. 
diet,  ;i'i<}  !lie  choice  will  likely  fall  on  one  of  them.  Mr.  Siratton  has 
worked  ir.crwinily  for  nearly  seven  ytAit  in  developing  the  Westchester 
Lighting  Company  and  its  territory.  it  is  said  that  his  o^Fct  in  de* 
cliniag  to  accept  reelection  was  i'  v'tr^r  liiTi-.^r!|  ,■(  ihi  Jrfjil  w.Lirk 
which  b«*  grows  lo  a  large  extent.  As  chairman  of  the  board  of  direc- 
tti«  k  la  andtnalaad  that  ba  ^  b«*a  an  actNe  pan  in  aaidlBlay  MM 
nlcT  of  Ika  aMiaiiy^  wM^  bat  bata  «f  a  kiaUy  prosrcNifc  Mtufi^ 
Ha  «biaia  •ai  aal  a*a«  Mr.  Smttoa'a  iMtniis  in  iba  Nanbam  Waii. 
dtcKsT  UgMfag  Cenpaay  of  wbtcb  br  i>  waildtm. 


CEII.IXr;  FANS.— Tbe  Century  Electric  Company.  40a  North  Fotirth 
Street,  St.  l.mis.  Mo  .  ii.is  issued  an  illustrated  booklet  deacribiisg  "PtUt- 
bury"  altcrnaiinif  c  11  r' ni  ceiling  fans,  and  incidaalally  CilKa(  atlOttlon 
lo  "Century**  seit^a^arLLnit  single  phase  motors. 

FAN  MOTORS  FOR  DIRECT  CLKKEN T  a  well:  rrera.-.-l  hu  le- 

IsB.  deaifnalcd  b»  No,  to,  the  Peerleas  Electric  Company,  Warren,  Ohio, 
dialf  wllb  dlwei-earrtm  fan  motor*  and  with  oacflMnK  ^a%  deik  lani, 
adtfat  aad  eoloma  fan*  driven  by  tbear  ntatbiact. 

MBBCT-CtntlienT  FA1IS.-CmIi0w  Hok  af  lha  iMilllr  HtcMa 
CNvany,  Ltnctiler.  Pa,,  glvta  aa  ialtiaaili^  dlttiatttnB  aa  ib«  wibhwu 
tionai  features  of  electric  faa  woun  far  diwo  cafniit  drsate  Tbe 

company  bas  a°'»o  i»urd  a  foilder  drMMd  to  "EdlpK^  tacfcen  fmt  for 

both  alternating  and  direct  current. 

*  ALTERNATING  CURRESr  FANS —Catalogue  No.  ajoo,  of  the  Emer 
•on  Electric  Maiiuiaetunng  Company.  St.  Louis,  Mo.,  is  a  neat  publica- 
tiofi  describing  in  ^tetail  fans  for  iiltrr rating  current.  Much  valuable  in* 
formation  is  givrn  » imc^fttniif  tUc  construction  and  operation  of  de*k  fans, 
ceiling  fans,  column  tans  an>1  rxh.iust  ventilating  fans. 

DESK  FANS — Bulletin  No.  10  of  the  Colonial  Fan  and  Motor  Cmn- 
paay.  Warren,  Obio,  It  dVtrOltd  (O  ditect<urrent  desk  and  ceiling  fan 
■Man.  Vinst  arc  sina  of  atrtvel  dceb  fana,  plain  and  uintotental  ceilinit 
laa«.  and  oteillatint  faat.  Tbe  oatSlltiuig  fan  i*  pravMed  i»llb  a  dUtiag 
eaao  which  cauaea  the  body  af  the  fan  to  rotalt  on  bell  hattinit, 

BATTKKV  FANK^TIw  Edia.  ti  M.nufacinriar  CaiB|Mnr.  Oran|e,  If. 
I.,  is  d^Mril  utini  a  n'  at  booklet  d- '  '/H  d  to  battery  fka  WMor  OUtfitjL  Tbcae 
outfiii  h:ivr-  br<Tii  ilrM^jr.id  f,:,  wbtre  elcctik  current  eaaaat  be 

obUined  directly  fi  r.i  .1  vi|,;.ly  ?y,t<no.  Tbua  Hwy  eta  bC  IMid  1b  ■tlBS' 
iner  homes,  yachts,  [-riv.-iie  cars.  efc. 

FAN    MOTOK^  —  l-h^    \V,,i,rn    K!,,  C.ri.v.y.   Chicago,    II'.,  has 

iaaoed  an  einboraie  publicainm  ilealitig  with  desk,  bracket  aad  ceiling  {ana, 
aad  a  recmtir  developed  univerat]  fan  i^hlcb  can  be  cbangrd  from  Ihc 


deak  to  the  brauV<-t  riio>iel  without  the  neceaaity  foe  a  separate  ptil:  Ibt 
motors  arc  bu:It  tar  either  direct  or  alternating  current  circuit*. 

VENTILATI.NG  AITARATt.'S.  — U.illttin  No.  14  of  -.hr  lindus  the 
trie  Company,  Cleveland,  Oblo,  deacribea  combinaiiun  desk  and  bracket 

ceraiiqi  atOinc  and  cohmw  '^GtaoftotT'  wblcfc  y«  dafaaed  l»  ba  Oi  bok 

and  biBdtMatal  af  all  breeze  makers. 


^0b»4  <if  the  Trade. 

THE  COAL  AND  IRON  NATIONAL  BANK,  of  Iba  tXlf  af  Ma» 
York,  has  been  designated  a  depository  of  the  Tnited  Statta^  at  VtA  ta 
of  the  city  of  New  York  and  Sute  of  New  York. 

THE  GARFORD  COMPANY,  of  Cleveland.  Ohio,  manufacturer  of 
automobile  parts,  has  decided  in  cnnsolidaie  its  plants  at  Eiytit,  Ohio, 
and  will  spend  $joo,ooo  in  iiti|.ii>v<  i:iri:i«,  A  power  plant  wOl  ^  tntild 
and  all  the  machinery  wiil  be  dr;vcn  in  groups  hy  motors. 

THE  SYRACUSE  SUPPLY  CO..  Syracuae.  N.  Y.,  which  ii,  a 
dealei  in  atcara  fittioca.  nalctlal,  auppUae,  etc.,  haa  opcnc<l  an  electrical 
departttiat  and  la  carryiac  a  faU  alack  «!  chcuteal  aiappUtt^  Tbe  d» 
paitinem  baa  heen  plh«d  la  diarie  of  Wr.  F.  S.  Balderiii,  lale  of  Ibe 
R.  M.  Comwell  Company  It  is  in  the  market  for  electrical  supplies  of  all 
Unds. 

THF   BENJAMIN   ET.ECTRrt   COMPANY,   Chicago   started   in  ••le 

li  I'.iCT.  r.t   01    .1    t=..-,t   li.nM  r.i;   iii    >  l'l.::icr'    vh-r^ut    fi  ur   years  ago.      Nut  'Clig 

afterwards  tnrge  downtown  (luariers  were  obtained.  The  business  soosi 
ou^pwer  tbave  and  aaalbcr  cbania  wat  Mdt  ta  the'  present  quanen  ■ 
Ihe  atrner  of  Jaditeo  Boolevaid  aad  Cmti  Street.  Chicago,  in  tbe  beait 
of  the  manufacturing  district  of  liat  Cftr.  At  liie  prctcnt  tltae  ik»  h» 
toST  oecupirs  o.fruo  square  feet  of  ftoor  apace,  but  by  May  i  idditieMf 
space  will  he  acquired  which  will  give  a  total  of  16,900  square  feet. 

FOSDICK  LATHF  The  Cincinnati  Lathe  &  Too!  Company.  >rjo 
Spring  Grove  .\venue.  Cincinnati,  has  purchased  th^  lathe  busiitrxi  .-if  rise 
Fosdick  Machine  Tool  Company,  the  latter  conce;ii  n^Vint;  i  ifiirK-h  It-he 
with  the  T.  T.  Emmea  patent  feed  device.  The  plant  is  situated  at  the 
heart  of  the  machine  tool  district,  and  will  he  la  raanllll  order  br  April  1. 
The  company  la  now  receiving  order*  for  fatnre  delnety.  Mr.  W.  C 
Heindei,  laaf  in  tbe  adlHng  aiacbinc  trade,  la  prtddtwt  «l  iht  ta^paf. 
and  Mr.  A.  S«  Sawdta,  teba  bat  been  baHdlaf  Ittfitt  iov  tiMBl^  feai% 
ia  the  superhatcndem,  and  wbo  prapoiea  to  DNinttbi  Iba  bWi  miaiaUtn 
already  gamed. 

, STEAM  TRAPS.— T»ie  improved  Slurlevant  steam  traps,  althwoeh  »•- 
pecially  designed  t^i  -i^-  ^irh  Slurterant  heaters,  ia  said  To  be  rr]ii;Lly 
well  fitted  for  operation  wilti  steam  beaters  or  radiators  of  any  construe- 
tton.  Tbe  body  of  the  trap  contains  a  pot,  which  floata  and  closea  the  con- 
nectioD  between  tbe  interior  aad  exterior,  until  lal&cieai  water  teeaasalatc* 
III  Ibia^  ifMc  to  oeciflaw  into  tbt  *at  and  tink  It.  P»*e  pwatt  far  lb* 
aaiti  it  ibaa  abedtd  tra^  Iba  pM  19  la  Iba  awMr  ah,  tiUch  aaadaaw 
mill  the  levity  of  the  pot  beeooet  mSeienl  to  cause  it  to  riae  and  data 
dw  outlet.  The  periodic  deUvarr  caiHlnaca  as  long  as  ihare  it  naiir 
to  dlaehargc  or  sufficient  steam  preasure  to  came  the  trap  to  act. 

THE  CHICAGO  PNEUMATIC  TOOL  COMPANY  has  closed  il»  Nor- 
folk. Va.,  otBcr,  mA  will.  In  tbe  ncsir  future,  open  an  nfftee  ia  RJchmood, 
Va.  ^hr  ol^if-  .11  I.....'  Empire  Bujl  iiiif.  I'ltr-d.urir,  Ta  .  will  be  closed 
April  1,  and  moved  10  to  aad  ta  Wood  Stieri,  at  which  poiat  a  store 
hniMiis  hta  btn>  atiared  far  dii  pnifaie  af  bmMmi  a  aeneiat  Mflir 
of  air  compreiBora,  tooli.  etc.,  «  brfr  eloch  of  wbkh  win  b*  ctiiW 
as  soon  as  the  factories  are  in  pedlloo  to  furnish  same.  .\n  npto-date 
repair  department  will  also  be  matnlained  at  that  point  for  the  benefit 
of  the  laige  number  of  customer".  In  the  Pltt*iti  iis  •ii.trl.i.  The  offlee 
Itas  bein  cli-sud  at  Seattle,  Wash.,  and  a  new  rt1:ri  .  jiTncJ  at  No.  ti 
Sink  Street  Nortb,  Portlaisd.  Oregon.  Tbe  Company  reporta  biuioeis 
cMkdy  tttkfaittiT  haib  at  htMe  aad  abnad  and  all  ftcMriet  ■wthii 
daiAie  tteae, 

LARCe  PAW  PROPULSION.— Wilt  adfem  of  eleetrkllr  ■  t 
Biotivr  power  tba  idaplibiUty  of  Ibe  Hectrlc  aiotor  far  fan  driviiic  ltd 

the  It.  F.  Sturtevant  ('oinp^ny.  of  Itosion.  Mas»..  to  design  a  special  Ime 
of  motors  ad.ipted  lot  direct  connection  to  faii«i.  In  the  smaller  sleet 
of  the  ca!it  iron  fans,  the  substantinl  side  ptnte  furnished  a  <.iit.ih1^  Saae 
lo  which  the  moior  could  l>e  aft.iclied.  Put  m  fans  of  Ijuk-t  ca[M<i'y 
'Operating  at  tow  rotative  speed,  motors  were  de^j^ned  to  be  altac^)«>1  to 
tbe  sipel  plate  and  an>t-r  ennfttriK ti.m  as  to  foMti  ;i  most  subsantial  aiid 
c.i>ily  port.-ihic  electric  fans.  Tbe  latter  type  of  motor  rcaiiily  adapted  iiaeU 
to  use  as  a  geneiaior,  to  be  driven  br  a  dtot<t«anate<ad  Stnttteaai  oa> 
«'ne,  and  the  Sturievtnt  t«wralln«  tet  taaa  beCiuna  an  ewablltbad  fettort 

■j(  the  businrii. 

W.xtiNKR  hl.KtTKir   .\r,ENrY  CHANCES,~7bc  Wagner  Elcctisc 

Maiuifi, miinu  ("oMii'.i"y  >i  I  ..1,.,  Mo.,  desires  to  announce  that  it  has 
ri  tently  comt^letcd  am.nKeracnli  hy  which  sales  of  its  apparatus  in  Texas. 
IniiiA,n  Tmit.iry  jn.|  OLI.ihoir^a  mil  l,r  taken  care  ol  hy  the  Woods  Elee 
lltc  Comr^any  of  Houston.  Tex-,  successor  to  1).  F.  Woods  it  Company. 
Tbe  soici  tlepaitr-u'iii  ttit)  be  utidri  tiu:  imBic4taie  mipcrvlsiwis  and  manage- 
aienl  of  Mr.  WIIIimi  F.  SuUivam  who  far  •  nnwber  «f  itaia  hta  bcea 
intiniaiely  connected  with  tlie  Ctedier-Wbeeler  Company.  tiM  tar  Hm  iMl 
two  yc.iri.  in  I'T  St.  !.j  iii*  offit:-:.  The  Wagner  Company  r  so  announces 
rh.il  it!  .\tlan1.i  ttrntory.  whuh  w.i^  t'Tmcrly  bandied  by  Mr   C.  C  Henry, 

wiin  has  been  dcAoiing  only  a  pan  of  bis  time  to  Wagner  iaMretllh  wW 
now  be  htadlcd  cndndvdy  br  htab 
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Co-OPSKATIVB  PVBUCITT. 

The  •<ci>|if  and  plttti  i<f  the  Civoperativc  Elect rical  Dcveloj*- 
iiient  As^ocuiioit  ^liould  receive  tlie  serious  attcntioti  of  our 
readers,  as  its  nuderlying  aim  or  motive  is  the  greatest  gooti  of 
the  greatest  miinber  in  the  electrical  fieltl.  Mr.  J.  Robert 
Crou.«e,  Jr.,  who  ha^  fostered  and  fomented  Ibis  idea,  it  COtitleil 
to  the  utmost  credit  for  the  manner  in  which  he  has  stuck  to  hit 
campaigiif  and  brotight  it  from  the  ndiulotily  ot  a  visiananr 
aciheine  tip  to  the  batit  of  practical  action.  He  has  indeed 
protred  himaelf  a  vitalizing  force  in  giving  novelty  and  nltractive- 
nett  to  that  which  waa  otherwiie  lomewhat  shopworn.  There 
Is  after  all  nothing  new  in  the  idea  of  electrical  jndiUeiir.  So 

far  this  journa!  is  C(ir,ceriu-<I.  it  iiiiijlit  be  ^aid  to  haw  ttOOd 
for  nothing  else  during  the  past  jq  or  40  years,  and  it  It  natiiral, 
therefore  that  it  should  welcome  the  endorsement  which  thus 
11IH--  fiT  ili.-it  it  hn^i  i>ri;aL-!H'd  .itnl  |)r;i(-tici'd  during'  -o 
lung  a  period.  In  the  past  t>vo  years,  niureovcr,  it  has  laid  par- 
ticular and  special  emphasis  on  the  necestilr  of  developing  the 
oiimmcrcinl  side  of  (he  central  station  industry,  and  here  npain 
the  work  (if  the  new  Association  docs  but  corroborate  all  that 
it  hat  been  tiying  to  preach.  Wliea  all  is  said  and  done,  the 
central  station  manager  it  th«  objective  point  of  this  campaign, 
and  the  message  tn  him  is  that  he  should  reduce  the  price  of  hi« 
corrcnt  and  ssnkc  up  to  the  great  opportunities  (hat  exist  for 
him  to  do  busiiKss.  It  is  possible  that  his  rejoinder  migjit  be 
that  liis  current  is  already  at  as  low  a  price  as  htf  can  aiford 
and  that  the  tnanufacturers  ihi  rtiM  Ki  s  miRhl  play  an  iniport-mt 
part  by  reducing  the  price  of  their  apparatus.  The  doctrine  that 
Mr.  Grouse  preaches,  however,  and  that  is  emiwdied  in  the  new 
A^soci.nion,  i>  that  of  co-operatii  ii  ;  and  li  i^  only  by  getting 
together  in  this  way  that  the  best  ineaos  of  promoting  elec- 
trieal  wdfate  will  be  fouiid.  At  the  present  minute  tliere  is  mi 
fear  of  piililicily  in  the  central  station  tieUl  heinp  nverdoiie.  ai  d 
(he  new  .Association  has  therefore  our  heartiest  good  wi»>liei.  It 
can  do  little  harm  and  may  do  tnlimte  good. 


The  Bei-l  Teiephonb  Report. 

Elsewhere  in  this  issue  is  presented  an  abstract  of  the  re- 
maifcabte  aimtwi  report  Jint  ittued  by  President  Fish  of  the 

Anwrican  Telephone  &  Telegraph  Comp.iny  for  tlic  yiar  10-1; 
This  document  is  in  many  respects  the  most  imporlaiit  oi  ns 
kind  that  hat  been  issued  by  a  Bell  pretident  in  many  years.  It 
If  an  extraordinary  exhibit  nf  vitality,  gTOWtb  and  protperity, 
the  more  remarkable  when  it  is  considered  that  this  growth  has 
been  made  in  spite  of  the  persistent  and  even  astounding  <lc- 
vetopment  of  the  "Independent"  telephone  Aeld.  Incidentally, 
there  are  signs  that  in  spite  of  ceMrifugal  tendencies,  the  two 
~Vt..  !i~  arc  drawing  together,  for  while  in  1904  the  number  of 
independent  siatiimt  connected  into  the  Bell  organisation  were 
167,313,  the  number  reported  for  test  year  was  no  W»a  than 
Z46i337.  This  is  10  percent  of  the  total  I!rM  system,  hut  it  is  not 
quite  certain  how  large  a  percentage  it  is  of  the  independent 
tj'stem.  In  igoa  the  independents  reported  99B.119  stations,  hut 
the  last  three  years  has,  of  course,  seen  a  very  rapid  growth  over 
that  number. 
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The  burfnCM  done  by  the  Bell  syttcm  is  fcmaricably  \wrge,  wo 
that  >vhere;i>  three  years  ag".  in  igoj,  the  number  o<  conversations 
was  slightly  over  three  thousand  millions,  last  year  it  was  nearly 
four  thousand,  five  bundred  millions.  The  amount  expended 
duriiik'  the  year  for  new  cotistrtictiun  ar.J  real  estate  was  over 
$50bOOQiOoo,  and  the  total  income  of  the  business  was  slightly 
over  fiootoooyooa  In  our  first  issue  of  the  year  the  total  income 
of  the  local  telephone  companies  of  the  ci-nintry  was  estimated  at 
$140^000,01x1.  This  ligure  was  thought  to  be  large  by  some  per- 
■ons,  but  it  wOl  be  teen  that  aioeordiag  to  this  basis  only  $40^- 

OmtfHUf  wa*  .iIIdwkI  for  the  entiri-  iiirl.  ;  1  vii  nt  ^ycji-n^  Thrri' 
can  be  no  question  Uiat  the  growth  r>f  the  whole  telephone  in- 
dustry eontinucs  to  be  extremely  rtiiid  with  ito  perceplKile  |M)c- 

sibility  of  dirrfmitioii  fi  r  many  years  to  cijilie.  In  fact,  the  de- 
mand ior  new  capital  to  make  the  extensions  is  among  the  prob- 
lems of  the  industry,  and  one  of  the  notable  financial  events  of 
last  year  was  the  aiilhori/ation  secured  by  the  Bell  system  to 
issue  convertible  bonds  in  the  aggregate  amount  of  $150^)00.000, 
to  he  applied  to  construction.  That  such  money  is  after  all  well 
invested  would  appear  frrttii  the  fact  Uiat  the  sectu-ities  held  by 
the  |Hvem  company  iiciliK  the  stocks  and  bonds  of  its  sub-Of^ 
ganintioos,  carried  at  a  value  of  $177,000,000.  have  an  actual 
niiation  at  the  present  time  of  over  |22i,aoo.aoa  In  fact,  the  itt- 
tcrest  receipts  of  the  parent  company  show  a  gain  in  the  past 
six  years  of  1.044  I'"  cent,  due  lo  the  larjjc  amounts  of  money 
loaned  to  the  sub-companies  for  their  (levelopmeni,  but  the  other 
advances  have  been  equally  noteworthy.  Dividend  receipts  in  the 
past  six  years  have  shown  ..  ^' Jii  <■!  iji  per  cent,  rentals  of  60 
per  cent  and  long-dislance  bu>>ines.s  a  gain  of  115  per  cent.  It 
is  to  be  borne  in  mind  that  thcf  increase  m  income  has  been 
achieved  m  spile  of  the  competition  that  has  b«n  at  once  won- 
dertuliy  efiicicnt  in  raaity  places  and  in  oilier  places  has  given 
service  far  below  coat  The  Bell  system  has  itself  also  in  the 
last  tivi  r  .i  vi-ars  reduced  its  rates  steadily,  and  it  is  certain 
tlutt  the  mmtntiim  i>  uot  by  any  means  yet  in  sight,  sllliougb  m 
tho  rates  go  down  the  business  develops  again  out  of  ail  apfwmit 
proportion.  It  is  perhaps  no  exagKcalion  to  say  that  the  lele- 
plionc  ricid  is  the  most  active  out-  lo-daj  wiiliiti  the  raiiue  of 
electrical  development,  and  it  might  indeed  l>e  uished  that  cor- 
responding gains  could  be  exhibited  generally  within  the  centra! 
station  field. 


IkOSOMY  IK  SCLBCTION  OF  CaNDLE-PoWER. 

The  introduction  of  high  candle-power  high  efficiency  lighting 
units  has  developed  a  tendency  both  on  the  pan  of  ihc  central 
Station  man  and  of  the  customer  to  select  larger  sizes  of  these 
units  than  will  give  the  best  results.  For  example,  both  the 
merchant  ainl  ilie  cmiral  station  solicitor  in  a  desire  to  put  up 
something  which  will  look  big  and  imposing,  are  apt  to  select  for 
the  lighting  of  a  store  a  few  lamps  of  high  candle-power  rather 
than  a  greater  number  of  Inwer  c.indlc-povscr  No«  where  a 
store  or  other  interior  is  to  be  Hi  flooded  with  light  that  there 
will  be  no  points  between  lamp«  being  insufficiently  lighted,  it  is 

pr.  pcr  t.i  ii-i'  high  c.jndlr  fHiwrr  units.  It  nuisl  hv  reineinheii-il, 
however,  Uiai  the  maximum  illuminating  efhciency  is  obutincd 
with  small  unit*  at  frequent  intervals  rather  than  by  units  of  an 

<qiial  I. 't.il  i-.Tp.icHv  plaixd  ;it  infrcvjitfiit  iriteiv.iK.  T'or  CN.mipIe. 
a  row  of  I  jj-wall  units  placed  8  ft.  apart  will  give  belter  rvsults 
than  25o-w*tt  unit*  placed  i6  ft.  apart.   It  i«  better  for  the  central 

st.ilion  rr.'.ii  trJk  hirnj'^  i>(  ;(  !"«  c  indlf  |)"«<t  .it  fre'jiiriil 
intervals  to  begin  with,  and  then  it  the  cnsiomer  is  not  ^ati^tled, 
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it  is  an  easy  matter  to  inoreaie  the  eandle-pffwer ;  whereas  it  is 

usually  difltctdt  to  reverse  the  process  and  \:.^t^V.  •nnre  l,\nips  cf 
low  candle-power  after  the  merchant  has  had  high  candle-power 
lamps  before  him.  High  candle-power  units  placed  in  a  stoic 
certainly  have  an  n  i'.  ei '.isitii;  \  .-luo.  thc\'  crc.itc  thr  itr.ijrcs- 
sion  on  the  passerby  or  the  casual  observer  that  -ne  merchant 
is  not  afraid  to  spetid  mooey  on  V^t  When  they  are  used, 
however,  there  should  be  enough  of  them  1  1  jir  ividc  .miple  il- 
Itunination  midway  between  lamps.  What  is  said  here  is  intended 
merdy  as  a  caution  to  central  station  men  who  are  tUaUng  of 
reojinmending  lo  customers,  whose  ?it;lit  is  nov,  jnsati-ifactory, 
the  substitution  of  higher  candle-power  units  taking  in  the  ag- 
gregate tiie  same  amount  of  txtergy  u  a  nuRifaer  of  well  scattered 
low  candle-power  lights  already  in  use.  Efforts  might  better  be 
directed  toward  equipping  the  existing  low  candle-power  units 
with  proper  reflectors  and  plachig  them  at  the  right  height  On 
the  other  hand,  where  the  low  candle-power  i-fitt  sro  gmcpcd  on 
chandeliers  or  clusters,  the  substitutes  of  single  high  efticieno' 
high  candle-power  units  will  in  many  cases  make  a  decided  fan- 
provwoicnt 

Auxiliary  Polu  IH  Commutator  Motors. 

Of  ilie  numerous  improvements  made  in  recent  years  in  the 
comnutalor  type  of  eteclric  macbinery,  perhaps  none  is  more 

general  in  its  application  than  the  "auxiliary"  pole  for  preventing 
sparking.  On  account  of  the  fact  that  machines  which  refttsed 
to  operate  at  fnN  load  with  the  brushes  at  the  neutral  point 
wotdd  commut.itc  satisfactorily  at  any  load  when  the  brushes 
were  shifted,  the  cause  of  the  sparking  has  frequently  been 
attributed  to  the  aliifling  of  the  field  by  the  armature  current 
In  explanation  of  the  phenomena  it  was  shown  that  tin-  nnijiieto- 
motive  force  oi  the  field  current  and  that  of  the  armature  cur- 
rent were  deetrically  in  space  qtndrature,  and  that  the  resnlt- 
Mii  magnetic  field  shifted  in  mechanical  position  with  the 
change  in  the  armature  current  as  the  load  varied,  or  with  the 
change  in  the  fidM  strength  as  the  speed  was  varied.  In  the  issue 
for  March  17  Mr.  N'orman  Cm.  Meade  gave  a  graphiril  wrihod 
for  rcprcseuting  the  resultant  field  and  armature  magnetomotive 
forces,  and  for  indicating  the  effect  of  the  magnetomotive  force 
of  the  auxiliary  pole  in  counteracting  the  distortion  of  the  mag- 
netic fkld.  .Mihougb  the  diagram  proposed  ts  accurately  ap- 
pliable  only  to  machines  which  have  tmtform  core  material  and 
arc  provided  with  stationary  coils  completely  surrounding  the 
armature  it  serves  to  show  in  what  way  a  compensating  magneto- 
motive force  mtLjr  be  applied  to  the  machines. 

It  is  worthy  of  note  that  successful  commutation  in  direct-cur- 
rent ni;ic1iines  ilovs  not  depend  up^n  the  existeim  Dt  lack  of  an 
undisiorted  magnetic  ficid,  although  a  complete  compensation  of 
the  armature  magnetomotive  force,  both  locally  and  as  a  wlmie, 
is  desirable  and  more  or  li'>s  nocossary  in  alteimiting-CUTrent 
scries  motors.  In  the  latter  type  of  machine  any  tmoompensatcd 
magnetomotive  force  of  the  armature  produces  a  field,  which 
;,ltcrn.iti-s  with  the  circuit  friiiurnry  and  (jiMUTalcs  .1  dclrimenlrHl 
"wattless"  e.m.f.  In  order  that  the  inductive  reactance  of  the 
nrmature  cirmil  may  be  as  small  as  possible,  so  that  die  ma* 
L'liine  f.iy  operate  at  ;t  high  piwi'r  f.u'lor,  the  rmnpens.Ttion  in 
ihcse  motors  is  ni^idc  approximately  complete.  In  the  altemating- 
ntrreiit  machines  the  sparking  may  be  atlribtiled  largely  to  the 
'•  •11  '  inni  r^itvl  in  the  toil  uudt  T  {\w  brush  b>  innsformcr  ac- 
tion.   In  the  direct-current  machine,  the  transtunncr  action  is 
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aL<ent,  and  the  $p:irkinR  i'-  due  largely  f'^  Iht^  f  in  f  gtiierafed 
in  the  coil  under  the  brush  by  speed  aaioii.  Thus  the  determin- 
ing ^Ktor  for  cooiinirtatKm  in  the  altenuitiiig-ctiTrnit  madihie 
IS  the  magnetism  passing  perpendicularly  through  the  coil,  while 
in  the  direct-current  machine  the  detenoioing  factor  i<s  the  mag- 
netisKi  fAlmigh  wfaidi  the  eoil  paasei  perpendietilarly.  By  the 
nse  of  small  magnetomotive  force  applied  locally  at  the  coil 
under  the  brush,  it  h  po5«.ihN  tr  in;t!ifv  ilie  fu-'  l  magnetism  at 
tni5  poini,  and  thus  to  produce  an  effect  e<iiiivalcnt  in  all  respects 
40  preventitic  tiw  magnetic  distortion  bf  the  armature  current 
An  id<litional  magnci(iiiiuti\ e  foi;"'-  i>  'losiraTilf  af  'M^  -.i-.Tif- 
place  in  order  to  cause  the  generation  in  tlie  coil  of  a  reversed 
fcm.f.  which  aniita  the  rapid  reverul  of  the  current  in  Ubis  ooit 
It  it  evident,  therefore,  that  for  direct -current  machines  it  is 
advantageous  to  emploiy  a  concentrated  uugnetomotive  force 
at  the  coil  under  the  brush,  while  for  aheinating-cnrrent  ma- 
cfaines  the  compensating  magnetomotive  farce  should  he  distrih* 
utcd  over  the  surfiice  of  the  armature. 


On   thf  CoNnmov  for  SpaRKINO  AT  TH«  BUAK  OP 

I n  1^  Inductivi  Circuit. 

'1  tiv  .\larch  number  of  the  Physical  Review  contains  a  paper 
hjf  Mr.  J.  C.  Hubbard  an  the  above  topic.  The  whole  question 
of  'parking  .11.(1  -;nrk  coils  is  relatively  old,  having  first  been 
diKovered  by  Faraday,  but  it  is  so  exuemely  com])lc!<c,  and  con- 
tains so  many  factors,  that  but  little  headway  has  yet  been  made 
tnuanls  placing  the  suhjc-ct  on  an  artthmetieal  Or  engineering 
basis.  The  rescnri'i  Jo'  iHi  rl  :n  \hr  priper  rclati-s  \o  d'jterniii  iiig 
the  velocity  which  must  be  given  to  the  contact  breaker  in 
the  primary  circuit  of  a  coil  m  order  that  there  may  be  no 

-[i.-iiVini;   ::t   that   i-:'nl:ict.     It   is   well   knr.wil   !h;'i;   the  Vt?;  of 
energy  occurring  in  the  spark  at  the  vibrating  contact  of  an  in- 
dtiction  coil  is  not  only  a  waste  in  itself,  bat  also  that  it  pre- 
vents the  full  transfer  of  energy  from  the  primary  to  the  second- 
ary circuiL    In  other  words,  it  t.ixcs  the  circuit  that  gives, 
and  the  circuit  that  takes.    Kayleigh  has  shown  that  when  a 
prinnry  circuit  was  opened  sparleleasly  at  the  velocity  of  a  rifle 
bullet,  a  greater  potential  could  bo  produced  in  ?hi»  secondary 
winding  of  an  induction  coil  than  when  using  lower  contact- 
breaking  speeds,  and  the  beat  spark-shunting  condenser.  The 
experiments  made  seem  to  show  that  the  sparkltss  speed  of  sep- 
arating primary  contact  increases  in  a  straight-line  law  with  the 
primary  current  strength.   Diminishing  the  capacity  in  the  pri- 
mary    circuit    increased    the    non-sparking    velocity,    and  ia- 
crcasinc  lli^^  iMiurtancc  also  increased  this  velocity.    The  two 
latter  etfects  arc  in  conformity  with  the  general  theory  of  the 
subject.  The  velocities  required  in  the  experiments  to  produce 
sp.irkli     breaking  were  of  the  onler  of  one  nieter  per  scrni-d  The 
effect  ot  inserting  iron-wire  cores  into  the  induction  coil  was 
narked,  and  was  in  the  directkm  of  diminishing  the  critical  ve- 
lOciQr.    Very  much  more  experimental  and  theoretical  work 
seems  necessary  before  a  spark  coil  for  gasoline  automobiles  can 
Ve  completely  predcterniincd  by  design. 


Starting  Conditions  of  Induction  Motohs. 
One  of  the  difficulties  connected  with  the  design  of  induction 

mnifirs  is  found  in  llie  fact  that  a  machine  which  is  constructed 
to  exert  a  large  torque  at  -starting  gives  poor  speed  regulation 
under  kiad  conditions  .md  possesses  an  uiuatisfnctory  efficiency 


at  fnl!  lond  Ai  rri  r.tion<-i^  in  an  article  liv  Mr.  R.  F..  TIc'.l- 
mund  on  page  6(Xi  of  this  issue,  the  starting  torque  of  a  poly- 
phase motor  is  equal  in  synchronous  watts  to  the  power  dissi- 
pated in  the  secondary  windings  when  the  rotor  is  stationary. 
A  large  starting  torque  requires  a  large  secondary  resistance, 
and  if  the  machine  retains  the  simplicity  of  the  squirrel-cage 
rotor,  it  ibilows  that  the  slip  under  full  load  will  be  large  and 
the  efficiency  low.  The  maximum  torque  which  flic  nuichine 
can  exert  at  starting  is  obtained  when  the  secondary  copper  loss 
is  at  its  highest  value,  which  conditkm  exists  when  a  proper 
balance  is  made  between  the  secondary  resistance  and  the 
local  leakage  reactance  of  the  windings,  it  is  (oanu  in  prac- 
tice that  better  general  results  are  obtained  when  the  sec- 
ondary has  a  resistance  much  below  the  \alue  required  for 
maximum  starting  torque,  so  that  where  efiicicncy  and  speed 
regulation  arc  of  prime  importance  and  the  torque  must  be 
la^e  at  starting,  it  is  necessary  to  be  able  to  vaiy  the  resistance 
in  the  seeoodaty  drentt 

The  article  by  Mr.  Hellmund  draws  attention  to  the  iut 

th  i*  wttli  -  nstant  resistance,  the  effect  of  varying  the  reactance 
is  the  same  with  reference  to  the  value  of  the  current,  as  vary- 
ing die  resistance  when  the  reactance  is  constant  In  either 
case,  if  the  constant  quantity  is  small  in  comparison  with  the 
variable  one,  the  effect  of  the  variation  is  much  more  pro- 
nounced than  when  the  nverse  is  true.  Thus,  when  the  resist- 
ance is  small,  a  change  in  tile  reactance  pro<tuces  a  propor- 
tionate chanife  in  the  current,  while,  when  the  resistance 
large,  a  similar  change  has  a  negligible  effect  on  ilie  current.  It 
is  evident  that  when  a  change  in  the  current  is  due  to  change 
in  the  value  of  the  rcacintir^-.  tlie  copper  loss  varies  directly  with 
the  square  of  the  current,  while  if  a  similar  change  in  the  cur- 
rent is  produced  by  altering  the  resistance,  the  copper  loss  may 
remain  constant  or  may  even  be  varied  in  the  opposite  direction. 
Mr.  Hellmund  show«  that,  since  the  leakage  reactance  depends 
upon  the  meclianical  position  of  the  mondary  with  re.pcct 
to  the  primary,  the  starting  torque  varies  considerably  accord- 
ing to  the  position  of  the  rotor  In  extreme  eticec  llie  rom- 
mcrcial  torque  at  starting  may  be  much  less  than  the  average 
as  obtained  by  the  methods  of  eakulalion  ordinarily  employed. 

Till-  .ili.r. statements  relates  rnrtiruhirly  to  p-rlyphace  indue- 
tiou  motors.  The  torque  of  a  single-phase  induction  motor  is  ap- 
proximately equal  to  that  of  the  equivalent  polyphase  motor 
multiplied  by  the  speed  with  synchronism  as  unity,  and  hence 
the  Starting  torque  in  any  case  is  zero.  On  page  667  of  this 
issue  is  given  a  description  of  a  single-phase  motor  In  which 
the  starting  difficulties  have  been  overcome  and  the  operating 
characteristics  have  been  improved.  The  machine  is  if;i-d  as 
a  repulsion  motor  when  starting  and  as  a  single-phase  induc- 
tion motor  when  full  speed  is  reached,  just  as  is  done  at  the 
present  time  in  a  well-known  American  type  of  moti>r  11  e 
improvements  introduced  include  means  for  gradually  conven- 
iitg  the  machine  from  a  repulsion  to  an  induetion  motor,  and 
for  supplying  the  exciting  magnetomotive  force  to  the  rvoIt- 
iiig  second:. ry  instead  of  to  tile  Stationary  primary.  By  remov- 
ing from  the  primary  coil  the  wattless  component  of  the  exciting 
current  and  substituting  therefor  a  power  component  of  current 
necessary  to  pveronse  the  added  looses,  the  power-factor  of  the 
machine  is  rendered  quite  high,  tiic  output  is  increased,  and, 
except  in  the  case  of  small  motors,  the  eflicieney  is  improved. 
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HVDRO-tLECTRlC  PoWSR  STATIONS. 

Mr.  Ruslimore's  bistitaie  paper,  abstracted  elsewhere  in  thi«  h- 

Miv.  is  a  vi  ry  ({C«jd  ninniiig  summary  of  current  pracli. .  in  lii  - 
sigiu  \Vc  are  (lad  to  we  the  Mre»*  he  lays  on  rcliatnlity  of  ser- 
vice and  eooniiericial  contideratioos,  whidi  acliully  are  die  con- 
iroIluiK  fnclori  in  |>owit  t(  in-r  iission,  t'i.iin?  arc  installi-d  to 
«aru  i»on«>,  not  to  ilcnioiistralc  tliescs  on  dyiuino  and  line  con- 
•tnxtion,  and  the  plant  that  does  not  pay  is.  speaJtmg  broadly, 
;i  badly  engineered  plant.  Kcliability,  liowevcr.  is  a  subject  up- 
un  wliidi  there  may  b«  wide  and  well  ioiuided  differences  of 
optnioiL  It  is  a  curious  fact  that  people  generally  i«|tiit«  from 
oNvlric:'!  nrTnri!-:'  n  'Ifgree  of  immimity  from  trrxible  that  they 
would  iioi  dream  of  applying  lo  an  engine,  lor  instance.  This,  in 
«  sense,  is  very  mmplimentary,  Iwt  it  is  sometimes  also  inoonveni- 
cut.  Tlio  moment  one  Iransniils  power  iruni  a  hydro-clcclric 
plant  there  is  a  huwl  fur  dra&tic  guaranleej;,  ba*«d  not  on  any 
proper  danger  from  interru|ition  of  service,  but  upon  a  popular 
delusion  lliiit  steam  plains,  wliicli  tlit-  public  in  a  measure  under- 
stands, arc  reliable,  while  this  sending  of  high-volt^e  current 
over  a  long  line  is  a  bit  uncamiir,  and  a  proper  subject  of  suspi- 
cion. A  year  or  so  ajjo  n  luige  engine  in  the  plant  of  an  elti- 
Iric  raiiu-ay  system  bri>l<e  down  and  for  several  inoiitlu  the 
c;irs  could  Bot  hfi  heated  at  the  rush  hours.  The  mailer,  serious 
though  it  was,  passed  almost  witboni  eomnurt,  but  it  is  safe 
to  say  that  had  the  cause  of  trouble  been  a  failure  in  a  trans- 
mission plant  a  veritable  hornet's  nest  of  agitation  would  have 
been  aroused. 

It  is  a  fact  that  most  intcrrup»if<r!?  if  service  in  electric  trans- 
mission sy,ieii>s  arc  due  not  to  any  failure  in  the  main  trani- 
mtssion  lines,  but  to  the  general  distribntioti  system,  which 
generally  has  a  greater  absolute  mileage  of  nir,-,  ir^tallcd  un- 
der less  fa%'oralile  conditions.  Of  course,  any  tr.in»mi&sioii 
plant  should  be  iiisialle<l  w  ith  due  safety  precautians,  but  there 
is  a  limit  beyond  whidi  tafcty  devices  cause  more  troubles 
than  ihey  prevent.  The  first  point  that  makes  for  safety  is 
in  the  hydraulic  plant  itself.  It  i»  very  desirable  that  this 
should  be  so  arranged  that  no  casual  break  cm  put  the  plant 
out  of  service^  Proper  storage  facilities  and  duplicate  pipe 
lines  where  necessary  are  Very  valuable  in  getting  dear  of 
hydraulic  troubles.  The  slaiko  appantm  should  have  rea- 
sonable reserve,  but  the  main  pohtt  it  the  line.  The  tcudcncy 
toward  duplicaic  |M>le  lines  instead  of  merely  dupUeale  circuity 
is  a  very  healthy  one.  Two  circuits  on  the  tame  supporting 
system  are  a  little  heller  than  a  single  cireatt.  but  not  very 

nuuli,  for  any  really  serious  failure  in  a  hiKh-v  >  I.ilm  I  tic  is 
likely  either  to  involve  both  circuits  or  to  force  a  sltui  down 
liefore  repairs  can  be  made.  It  is  very  dHRcult  to  get  a  clear 
ulta  .IS  to  the  degree  of  reliabibiy  reached  in  good  moilrrn 
iran^iiiission  plants.  As  Mr.  Rushmore  says,  the  nature  of 
the  service  makes  a  difference  in  the  requirements,  but  we 

knt)«  of  n"  sysitm.  -learn  or  liydr.Tulic,  on  the  lines  of  which 
troulitc  dues'  luH  occur,  to  an  amount  not  perhaps  compelling 
a  cnmplete  shuidown.  but  siill  nor  far  missing  tt  Automatic 

s.ifclv  dc\;cis  pirvint  sonie  faihirrs  u(  ^vr\ice  and  precijii- 
tatt  tiilti-rs.  and  a  veracious  rcpeirt  of  ciii-i>uts  tied  up  and  held 
in  on  some  large  systems  wuuld  tnake  very  imereiitinf  reading. 

AtKrther  subject  to  which  Mr.  Rushmore  gives  deserved 

j.r.iiiiiiifMce  is  the  ratiir«  of  wheels  and  generators.  Hydro- 
electric plants  differ  in  this  respect  very  radically  from  steam 
pinnts.    If  a  waivr  whcrl  be  d«^iglM■d  lor  g'"nl  efficiency  ai 


its  rated  tuad,  it  will  not  bt  clficicut  on  overloads  of  any  con- 
siderable ammmt,  and  in  fact  is  unlikely  to  be  able  to  carry 
them.  If  designed  for  a  >tilT  overbjad  it  will  do  badly  on  tior- 
inai  load.  So  the  water-wheel  really  detcmiincs  the  whole 
matter,  being  the  factor  which  varies  most  in  eflkiency  with 
change  of  load  Mr.  Rushniore's  suggestion  of  rating  the 
wheel  at  So  pi  r  cent  gate,  is  in  accord  with  good  practice.  It 
implies  a  maximum  ovcrloait  eapMily  of  23  per  cent  in  the 
generator,  which  is  cn^iisb  m  phnt=  of  fi-r  si^e,  This  over- 
load means,  however,  that  if  less  than  tive  units  are  installed, 
one  of  them  must  be  a  spare,  since  with  four  machines  the 
loss  of  one  could  not  be  fully  repaired  by  overload  on  the 
others.  It  is  therefore  not  imcominun  to  rate  wheels  a  little 
loNvcr  so  af  to  give  an  overload  capacil)-  of  about  one-third. 

this  change  may  cost  several  per  cent  in  wheel  nfliciency. 
it  should  be  coniiidered  in  alt  its  bearings.  In  this  respect 
one  can  deal  more  freely  »tth  impulse  wheels  than  tsilh  4}rdi« 
nsry  turbines-  There  is,  of  course,  no  need  of  generator  cap- 
acity greater  than  the  wheel  cap.icity  unless  the  generator  regu- 
lation calls  f<ir  a  design  that  permits  more  overload  as  .tii  inc.- 
denial.  With  provision  for  one-third  overload  in  the  wheels 
Mr.  Rusbmore's  snggestion  of  40*  C  rise  and  8  per  cent  tegu- 
latioa  at  foil  load  wooM  bi  nn  ;  ng  rather  ch»e  to  the  litie. 

Mr.  Rushmore  passes  rather  lightly  o\er  one  subject  which 
is  of  increasing  importance— tit c  installation  of  auxiliary  plants, 
generally  steam.  There  is  no  doubt  (bat  the  average  plant  can 
make  good  and  profitable  use  of  an  aii.viliary,  which  should  be 
at  the  main  leveiving  point  in  order  to  get  inside  of  line  trou- 
bles and  save  energy.  The  desirable  .cize  for  snch  a  plant  is. 
however,  a  much  mooted  point.  .\  complete  full  powered  re- 
serve is  a  very  expcnsiw  affair,  for  it  sliould  be  able  to  take 
care  even  of  a  peak.  And  auxiliaries  may  range  all  the  way 
between  this  and  a  mere  emergtncy  ]ilaiit  capable  of  handling 
in  ca^  of  need  only  the  most  vital  parts  of  the  load.  In  deal- 
ing with  rather  variable  streams,  of  course,  a  liberal  auxil- 
iary can  be  used  to  help  nut.  hut  it  is  important  to  remember 
that  this  oiSce  detracts  from  the  emergency  value  of  the  auxil- 
iary. In  cases  where  several  hydro-electric  plants  supply  a 
tietwork,  as  is  now  often  the  custom,  the  emergency  auxiliary 
need  not  be  ptamied  for  the  aggregate  capacity  of  the  plants, 
but  only  for  the  eapacity  that  may  be  lost  by  a  dtigle  break- 
down.  Generally  the  auxiliary  will  he  used  both  for  emerg- 
encies and  for  uccasMmal  help  at  times  ot  heavy  load.  There 
are  sometimes  very  severe  requisitions  made  in  the  matter  of 
onlinuity  of  sorMce.  aiiil  it  is  probrdily  sometimes  ile^irable 
to  decline  the  business  rather  than  tn  li«  forced  into  a  heavy 
expense  for  an  auxiliary  much  larger  than  is  necessary,  par- 

licul.->rly  as  the  most  strenuous  custi  incrs  are  likely  t  i  1>  K  >sc 
who  expect  to  pay  the  minimum  price  for  power.  Consider- 
ing the  extent  to  whidi  hydraulic  companies  have  sold  surplus 

and  iinn-;>ennaiienl  jiouer,  cbclric  power  companies  shoubl 
not  neglect  the  same  opportunity  when  it  can  be  found.  All 
in  all.  transmitted  power  has  pro\-ed  tn  be  reliable  and  should 

'1.  it  be   subn  et)  (1   10  gnaranters   w  ircli  no  One  think*  Of  de- 

matvling  oi  an  ordinary   steam  plant. 

The  Berlin  I NTi^RNATloltAL  CoMriKsifCt  ON  Elk- 

TRItAL  U.MTS. 

It  >mII  U'  remembered  that  the  Chamber  of  Delegates ol  the  In. 

tertuiiional  Electrical  Congress  at  ?t  tii-  in  i(,o4  recmmeiviVd 
that  an  international  cammissioii  shuuid  be  aiJj».iiUtd  to  coiisidt  r 


M.\it.  u  .u.  I'joti. 
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the  discreiniiiHM  belwccn  the  laws  relating  to  «lectrk  units  in 
different  countries,  or  between  ilieir  intefpretationii,  with  a  view 
to  MCtiring  practical  uniformity.  This  resolution  vva<i  happily  put 
into  effect  la»t  October  Iqr  the  inviution  of  the  PhjrsilcaliKhe 
Tedniisciwr  Reichunstait  at  Berlin.  addre«>ed  to  the  Bureaus 
of  thf  various  govi-riimcnts,  suggesting  a  conference  at  Berlin. 
It  appear*  that  the  invitation  was  stiggesied  by  the  United  States 
BvTcau  of  Standards,  and  was  supported  bjr  the  National  Physical 
Laboratory  <>i  |-'nKl;itid.  as  well  as  by  the  Bureau  Central  ^^^•'t•.  r 
okiBiquc  o(  France.  'I'he  conivraice  was  held  at  Qiarluiienburg 
October  Q-as,  1905,  and  was  attended  by  six  defegetcs  from  Get' 
many,  two  ir<iin  Austria,  tur.  fr.  m  Hilirium,  one  from  Kngl:itl(I 
and  one  fruni  America — Professor  Carhart.  .Vlthough  these  delc- 
fates  were  not  oflieialUr  appoialcd  to  tcpcesent  their  respective 
governments,  yet  the  results  of  the  conference  .ire  in  many  »3y> 
valuable  and  important  as  tliougli  tlie  governments  had  becii 
formally  represented  therein.  In  fan,  the  mformal  nature  of  the 
proceedings  perhaps  facilitated  their  condiKt  to  a  definite  con- 
cltHion.  The  fact  thai  such  a  conference  was  calle<l.  brought  mto 
effect  and  conducted  to  a  formulated  series  of  resolutious  pub- 
lished in  Englisb,  French  and  German,  is  a  matter  for  interna- 
tional congfatulation.  The  proceedings  of  the  conference  bave 
been  published  in  a  pamphlet  of  67  pages,  mainly  in  German,  by 
the  Reichsdruclterei,  of  Berlin.  An  abstract  of  this  publication 
appeared  on  page  614  of  onr  last  issue. 


Six  definite  questions  were  taken  up  by  the  conference  for  eon- 
•idention,  relating  to  the  fundamental  standards  of  electric  meas- 
urement These,  huuevfr,  centered  about  one  main  question, 
namely,  whether  the  fundamental  concrete  standard  units  should 
be  the  ohm  and  the  volt  or  the  ohm  and  the  ampere.  The  Chicago 
Congress  left  the  matter  in  shiuu-  indofintteiuss,  iK'cause  the  inter- 
natKmal  ohm,  ampere  and  voJt  were  all  three  defined  as  concrete 
standard  units— the  ohm  as  the  resistance  of  a  certain  mercury 

wire,  llic  rirti])iri  .1;  the  current  th.it  wmM  r[r;'05it  silver  at  a 
definite  rate  in  a  definite  form  of  coulumctcr,  and  the  volt  as  a 
certain  fraction  of  the  ejn.f.  of  a  certain  form  and  preparation  of 
Clark  standard  c<  II  Any  t«o  of  these  three  fundamental  stand- 
ards must,  however,  determine  the  third  by  iinpttcaiion,  under 
Ohm's  law;  so  that  only  two  of  these  units  need  to  be  defined 
in  concrete  fori",  nml  "nly  two  should  vj  defined,  in  order  to 
avoid  errors  and  inisiinder»unding«.  h  Iraiupircd  in  fact  that 
the  Charlottenburg  Burcan  of  Standards,  working  on  the  basis 
of  the  concrete  ohm  and  ampere,  came  to  aher  the  value  of  the 
e.m.f.  legally  attributed  to  the  Clark  cell,  by  a  small  but  appre- 
ciable extent,  and  thus  introduced  a  discernible  iliscrepancy  be- 
tween the  volt.isr  of  incandescent  lamps  as  determined  in  Ger- 
many and  ill  .'\merica. 

Two  American  briefs  were  filed  on  behalf  of  the  ohm-and-volt 
selection,  ;iiul  they  arc  )iiibli^hi-d  as  appeiidices  to  the  lexl  of  the 
pnjcccdings.  f)n  the  other  h.-oul.  the  British  physicists  toik  »ides 
with  the  French  and  the  Gemuins  in  favor  uf  the  uhm-and-amperc 
selection,  so  that  the  latter  view  was  held  by  the  majority  of  the 
confer  i.  r  I  III!  opinion  rcm.iins  dutinctly  in  f.ivor  of  that  ad- 
vaticed  in  the  American  briefs.  Nevertheless,  the  question  is 
only  of  minor  concern  from  a  physical  point  of  view,  and  either 
is,  or  need  U-.  of  no  concern  whatever  from  an  tiiKiuccriiig  |>oint 
of  view.  All  that  the  engineer  calls  for  is  that  the  iinit»  he  em- 
ploys shall  be  (he  latne  all  ovtt  the  world,  and  that  his  measuring 
instruments  shall  not  have  to  be  recalibrated,  or  subjected  to  a 


correction  faictor,  when  carried  (rom  one  conniry  ta  another.  No 
devout  Mahonmiedan  was  ever  more  zealous  in  monotheism  than 
the  dectrical  engineer  for  one  and  only  one  volt.  He  dors  not 
care  whether  it  is  derived  fundamentally  as  a  fraction  of  the 
e.ni.f.  of  a  standard  cell,  or  from  the  drop  of  potential  of  an  elec* 
irolytically  determined  ampere  in  a  standard  ohm.  The  agree- 
ment of  the  conference  in  favor  of  the  ohm  and  ampere  as  fun- 
damental concrete  standards  is,  iberefbre.  a  tnatler  for  tmivenal 
satisfaction,  whatever  opinions  may  be  hdd  as  to  the  merits  of 
the  selection 

On  examining  the  formal  decisions  of  the  conference,  we  have 
only  one  criticism  to  offer,  of  a  technical  rather  than  a  funda- 
mental character.  These  decisiims  amend  the  resolutions  of  the 
Chiiago  Congress,  from  which  they  iMve  been  evolved  both  his- 
torically and  esseniiafly.   A  person  adeqttately  acquainted  wtih 

the  history  of  tVi.  -i-  iiii:t-  uunlit.  no  doulit.  .:;irr\  ilic  ilci-isions  of 
the  Chicago  Congress  forward  in  his  mind  and  apply  theaie  amend- 
ments and  additions  thereto.  But  the  decisions  of  the  conference 
should  have  made  nfc  ri  i  i  1  t,i  tV.c  Chicago  Congress  resolutions, 
in  order  clearly  to  indicate  their  >cope.  Thtu,  the  conference  de- 
cisions define  ^  intematianal  ohm  as  a  fundamental  cleclTic  unit, 
in  'i  rriTs  ..f  rbv  resistance  of  a  cert.tni  nvrtury  wire,  and  also  the 
international  ampere  as  a  fundamental  unit  m  terms  of  the  dc- 
piMition  of  silver.  These  ate  proper  decisions  eoneeming  concrete 
standards.  'Hiey  are.  we  submit,  improper  decisions  concerning 
iundanientat  units,  unless  interpreted  as  specific  amendments  to 
the  decisions  of  the  Cliicago  Congress.  The  inlemalionul  ohm. 
ns  driined  by  the  ChicagQ  Congress,  was  lo^  units  of  resistance  of 
the  c  g.s.  system  of  units,  or  a  member  of  a  large  and  compre- 
hensive system  of  unit  magnitudes.  The  legalized  embodi- 
ment of  this  ohm  or  its  concrete  conventional  representa- 
tion, is  the  particular  mercury  wire.  Cbnsequenity.  the  format 
decisions  should  either  [tave  been  defined  as  relating  to  concrete 
standards  and  not  to  units,  or  as  amendments  to  the  decisions  of 
the  Chicago  Congress.  In  course  of  time,  as  the  history  of  the 
subject  absorbs  the  new  decisions^  the  '  for  ttii-  .  ritiL-fem  will 
doubtless  disappear.  It  will  l>c  evident  (hat,  Ihcurctically,  our 
otims  and  volts  are  decimally  related  to  the  great  scientific  abse- 
lut-  ••.  Kill  if  null,:  lilt  tlt?t  |ifnclically  and  legally  they  are 
given  iiiiernatiotial  embodiment  in  term*  of  a  certain  mercury 
wire,  and  of  the  rale  of  depoailien  of  silver. 

It  is  important  to  observe  that  tiic  Weston  cadminm  cell  was 

formally  adopted  as  the  cell,  thereby  changing  the  deci- 

sion of  the  Chicago  Congress,  which  adopted  the  Clark  cell. 
A  practical  pohit  in  this  connection  is  that  the  cadmintn  cell  is 
the  subject  of  a  p:i?rnt  nr  patents,  .ind  thus  ivt  -  ivn  im- 
Otherwise  this  amendment  i^  doubly  impvrlant.  In  the  first  place, 
the  temperature  coelReient  of  the  cadminm  cell,  with  free  solid 
hydraicd  cidmiiim  sulphate,  is  markedly  less  than  that  of  the 
Clark  cell.  In  the  second  place,  the  Weston  cell  can  now  be 
calibrated  by  the  various  national  laboratories  in  complete  iini 
formity,  svithout  afVecting  national  legisbtion  upon  the  ejn.f.  of 
the  Clark  cell  In  other  words,  the  adoption  uf  a  uniform  inter- 
national value  for  the  e.nLf.  of  the  Wi  slun  cell  will  not  app.irentlj 
call  for  any  amendment  to  the  existing  legislation  of  the  Unitcit 
Stales  or  Canada.  Our  international  volt  will  not,  we  diink,  be 
illegal.  Taken  as  a  wlin',e,  the  conference  of  Ch.irl.-ni'iiliiir«  li.is 
earned  the  thanks  of  electrical  workers  all  over  the  world,  and 
will  lead,  let  us  hope.  M  cotnplele  nmfonniiy  of  calibr.itiou  in 
future,  between  the  national  laboiatorics  of  Europe  and  .America. 
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A.  1.  £.  £.  Nominationa. 


At  the  meeting  of  tlic  Council  of  ll)o  Aincrkaii  InstiliUc  of 
Kiictncal  Engineers  on  Friday  of  Ia>«  wxik  the  report  of  the 
scrutiny  of  ballots  for  nomiiialiuiii  of  Iniiiiiitc  ofliccr*  wa<  prc- 
saitcd  «nd  official  nomioatioat  made  for  the  offices  to  become 
vacant  st  the  end  of  the  inrctent  Imtltiite  yeair.  For  precklent  a 
total  vote  of  ij074  was  cast,  of  which  Mr.  E.  W.  Rice,  Jr.,  re- 
ceived 551  and  Dr.  Samuel  Sheldon  408.  In  acting  upon  the 
tianu'S  for  president  on  the  proposed  list,  the  Board  of  Diircctort 
rlt  partcd  from  the  pflst  cvisiom  of  placing  in  nomination  for  presi- 
ilitit  only  the  member  mviving  the  highest  number  of  votes,  and 
dirtcii-d  that  the  otTicial  ticket  shall  bear  the  names  of  both  Mr. 
Rice  and  Dr.  Sheldon. 

Following  are  the  oihrr  otTuial  ii.imMues:  For  viee-prciidents, 
Mr.  A.  H  .^rm'-troiig.  ..f  Schenctt.idy ;  .Vlr.  II  H.  Humphrey, 
uf  St.  Louis,  and  Mr.  F.  G.  Banm.  i»t  San  Francisco.  For  man- 
agers, Mr.  Paul  Spencer,  of  Philadelphia ;  Mr.  Paul  U.  Lincoln, 
of  Pittsburg;  Mr.  J.  J.  Carty,  of  New  York^  and  Mr.  A.  M. 
Schuen.  of  Atlanta,  Ga.  Treasurer.  Mr.  Geoigc  A.  Hamilton. 
Sevritar>,  Mr.  Ralph  W.  Pope. 

Till-  ballotirnf  list  indicate*  that  the  circular  <!cnt  out  fraudu- 
leiuK.  piiri)i)rtinp  to  represent  the  PhiJadelphi.i  branch  of  the 
In-ititute.  produced  about  180  votes  for  the  ticket  in  the  interest 
■  >f  which  it  was  issued.  It  will  be  recalled  that  the  postal  card 
authori;?ed  by  the  Institute  repudiating  this  circular  wa.4  not  re- 
ceived by  members  untd  after  the  date  when  the  balloting  for 
nominations  had  closed.  If  it  had  been  rcceiird  prior  to  that 
date,  in  all  probability  very  few  members  would  have  voted  the 
ballot  accompanying  the  bogus  circular,  and  the  distribution  of 
this  large  vote  would  have  resulted  in  quite  different  lotils  for 
the  guidance  nf  the  Board  of  IMnxtors  in  making  up  its  official 
tifltrt 


Annual  Meeting  of  the  Association  of  Electric 
Lighting  Engineers  of  New  England. 

The  fourth  annual  mcetinf  of  tbe  Assodaition  of  Electric  Ligbt- 
ing  Kngitieers  of  New  England  was  held  at  the  Parker  House, 

Boston,  on  -March  31.  A  large  number  of  central  station  experts 
were  present,  and  the  following  officers  were  elected  for  the 
cnsunig  year;  President.  W.  C.  Woodward,  Providence;  vice- 
president,  N'.  T.  VVilco.x,  I.owcll;  secretary  and  treasurer,  Welles 
K.  Holmes,  New  Ion.  Executive  Corainitlec— H.  Bottomley,  Fall 
Kivcr;  S.  Fred  Smith,  Salem:  W.  L.  Mulligan,  Springfield;  G.  R. 
Stetson,  .\\-w  Bedford:  W.  R.  Katon.  Cambridge,  and  G.  Im 
Sadler,  Nashua.  It  was  voted  to  hold  at  least  three 
per  ye^r  hetcafler. 

The  meeting  was  divided  into  morning  and  aftcmoofl 
at  which  the  following  papers  were  presented:  "Line  and  Station 
Proirciion  .Again'^i  High  Potentials."  by  Mr.  G.  E.  Palmer; 
'"iJi-.cf  iininatioii  in  Rates,"  by  J.  S  Cod  man ;  "Progress  in 
Miiho.Isof  Kli-ciric  Lighting,"  by  llr.  I.ouis  Bell;  "Best  Methods 
in  Adirrtisiiig."  bv  V.r  Convers:  D.  Marsh;  ".Mternating-Cur- 
riiil  Motors,"  by  Mr  W  .\.  Layman;  "Recent  Progress  in  Arc 
Lighting,"  by  Mr.  Richard  Fleming.  Abstracts  of  these  papers 
and  of  their  discussion  will  appear  in  our  next  issue. 


Electric  Smeldng  at  Sauk  Ste.  Marie. 

The  experimental  trials  of  the  lleroult  electric  furracc  carried 
out  at  Sanll  Ste.  Marie  under  the  supervision  of  the  Cana<lian 
Government,  luxe  been  concluded.  While  the  official  report  has 
not  yet  been  i«sned.  Dr.  Haane),  who  represented  the  Canadian 
Go\-cniment  at  the  trials,  has  recently  lectured  on  the  rvsohs  and 
stated  them  to  he  entirely  successful.  From  Dr  HaaneFs  re- 
marks  it  would  seem  that  there  are  gofM  ]>inspects  for  Intro- 

i|iii  :rjt  ilir  tl'Clric  lurn:i'"i-  fi>r  pic  ir^ri  pri  ijitctinn  111  r;iit:i<l;i. 
The  electric  smeUiiig  of  pig  iron  containing  some  four  per  cent 
of  nickel  is  stated  to  be  demonstrated  a  commercial  success,  and 


it  is  reported  that  the  experimental  plant  at  Sault  Ste.  Marie  has 
been  taken  over  by  tbe  Lake  Superior  Corporation  and  is  now 
being  conducted  as  a  oonuueieial  pliint.  The  nickel  pig  thus  pro- 
duced commands  about  double  the  price  of  ordinary  cast  iron. 


Annual  Report  of  the  fiell  Telephone  Sy  stein. 


Ihc  annual  report  of  President  F  V  Fi  ii,  i  f  -.i.  .Xnterican 
Telephone  &  Telegraph  Company  has  just  been  issued.  It  is  ;i 
more  voluminous  document  than  usual,  Mr.  Fish  discussing  vari- 
ous problems  and  aspects  of  telephonic  development  with  unusual 
freedom  and  frankness.  From  the  technical  standpoint  the  most 
interesting  figures  are  those  given  in  the  subjoined  table  for  tbe 
oooipaity  and  all  its  licemeec 

iqo;.  19"*-  '9DJ-  1902, 

I, Soy 


Eaehsnaa'  Jsimuy  1. 


Branch  office*   

Total    miirs   wire. . . . 

T'U.il  1>I.-UH.II9   

Miles   uf   jiuk-  lines. 


.    .  >.S<4 

/         4'5-l.'            4.080             ....  .... 

J          ....                                 J.lAl  l.St.i 

.  .J.r.-S.^Sj     .1..i49.8iii  j.44j.7;u 

.  .^,j4i.jf>7    i.rya.ti.!,?  1.^^5.167 

i.j--.ti,-         ijt.               iii.'.:r9  W2,4<"> 


Mr.  Fish  sa>4:  "Since  Jaiw.uy,  i!/»>,  tlir  i.  nnbL-r  ui  telephones 
in  rhi-  h  i  i  01:1  companies  iiii;ri::iL-i:i|  Ir mi  i.sSo.IOI  105,698.- 

jc.S;  tlif  total  number  of  stations  using  Bcli  telephfin^^.  from 
'  lo  ^.528.715;  the  miles  of  wire  in  toll  and  c.xcli.iULC  USe 

from  i,5i£,te9  to  tiua43i$i8i  the  number  o(  officers  and  etttployes 
of  all  classes,  from  flshsw  to  t^jit,  and  Ihe  ntunber  of  yearly 
conversatioiia,  fram  i^fiMflaaflBa  to  4rfn^saiUKni  The  American 
Bdl  system  of  the  United  States  now  exceeds,  in  Iht  number 
of  subscribers,  mileage  of  wire  and  extent  of  Ir.iffic,  (he  telephone 
systems  of  Great  Britain  and  all  of  Continental  Europe  combined  " 

The  growth  in  traffic  as  well  as  in  necessary  investment  is 
enormous.  The  amount  added  10  construction  and  real  estate 
by  all  the  companies,  excluding  sub-licensees,  constituting  the 
UfMtm  in  the  Lmlcd  States  during  the  year  1905,  was: 


Fee  cBckaoacs 
For  toll  Una 
For  land  mni 


Sj6.;,-i.jii 
S.»J** 


Total  -  $5o.7.Ho,go6 

"The  amount  added  in  lyoo  was  .6]  vji  o .  in  [ix>l.  $^1,005,- 
400;  in  1002,  $.V.33(>,500;  in  1905,  $J5  UH^-rcxj.  ami  in  it>a4,  SjJ,- 
436.700.  making  the  grand  total  of  expenditure  upon  thcie  prop- 
erties during  the  six  years  $219,547^06. 

"The  plant  is  to  a  large  extent  staUe  and  standard.  Fifty-four 
and  one-tenth  per  cent,  in  imlei,  of  all  the  exchange  wire  in  the 
country  is  now  in  cables  under  ground.  At  the  end  of  the  year 
1905  all  except  about  ao  per  cent  of  the  exchange  wire  in  the 
Bell  system  was  in  cables,  overhead  or  unili  rgrrund. 

".^t  the  present  lime  the  companies  making  up  the  Bell  system 
have  in  use  not  less  than  3^0,000.000  lb.  of  copper  wire,  much  of 
It  in  cable  of  a  permanent  type,  the  value  of  which,  as  copper, 
if  removed  and  sold,  it  is  e.isy  to  estimate;  not  less  th.m  Sxxxuioo 
pules  and  95^000^000  duct  feet  of  underground  conduit  are  installed 
and  in  use  to  Support  or  contain  this  wire," 

The  income  account  far  1915  sbotm  divkknd  receipt*  from 
snlheompanies  of  Pifi97979t  rental  of  instroments,  fsAK^tSt; 
telephone  traffic.  $(>. 529,556 ;  real  estate,  $82^84;  interest,  fc,So6.- 
858;  a  grand  total  of  $21,-12,831,  The  expenses  of  administra- 
tion were  J 1  .j.-<  1. 1");  legal  expenses,  $i>.i,ij6;  interest  and  taxes, 
$3,57K.(iKl  :  itltiilKJtie  traffic,  $.1,786,524;  a  total  of  S8.678,7<)2.  This 
left  a  net  revenue  of  $13.0,54.038.  out  of  which  divide:. (i-  wiie 
declared  ainoiiiitinif  to  S9,Sf>ft.355.  leaving  a  balance  of  $,j,i''7/i8,5. 
Of  this  there  was  carneil  to  reserve  $1,743,295  and  to  surpliss 
$1,434^88-  Mr.  Fish  supplies  the  subjoined  interesting  table  as 
to  the  total  Bell  telephone  capttaliaaliem  is  the  United  States: 

Ki'tiri  ritpi|jii/:,ifti  'slr<-k.  hnruK  iiT.i!  all  oblientnink       jlxivr  I 

.•1         ihi-  ,  .-iTi|..iiii< »,  iiicliiiltHK  tTii»  oirniisnj   %iS4>S*i,Sft 

\iir]'<i-r  I''  >t.itiiMt(  t I'ti  I'.i.ling  Kub'licmsce  and  prtvaic  line 

>t^Ittm«>  a....   J..'4t,J(V7 

Avt-ra^'^  > -i|-it  |<  r  italion. ........................ .  $149 

)>rli:.tri^    COlit    <.ijl    linil   tM.4«},9S7 

11:.  ,  K . .    cirt   of  cnhonan  **3»-»J'»-J9< 

^;a|l■t■l»atMH■  pTT  statHMi  (eaclwhiig  tmi  Ine  inveV- 

mriii)  ■   $m| 

Milr<i  «{  toll  wire   ■   i.9<$,jje 

.\vcraae  invcitiMnl  per  mile  of  lotl  wrjre.   fji 

Elsewhere  in  the  report  Mr.  Fish  states  that  the  total  income  of 
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the  whole  Bell  system  was  $100^440.364:  and  the  total  expeme^i 
were  $74.1101795;  the  ratio  of  expense  to  gross  income  being  -4 
per  cent,  or  for  sir:oiIy  Iclcpliiiiif  ojurnlinn  ;il«tit       per  cent 

Presideni  l  <liNviis'<e^  uuti  liillnc>>.  the  independent  tele- 
phone cunipetiliMn.  aiirl  take-  iC^r-.^-j-n  tn  eniiiji.ivi/r  .ill  iln-  fa- 
miliar arguiiunts  agani-.t  the  iindcsiralnlilv  ni  ha\:ii>!  or  more 
competitive  telephone  >ervice'  m  .'my  given  place,  lie  states  that 
already  24^^337  exchange  and  toll  staiions  operated  by  inilcpcndcnt 
systems  are  connected  into  the  Bell  netntorfc.  This  is  prohaUy 
somewhat  more  Uian  10  per  cent. 

The  report  closes  with  a  reference  to  the  SHCcessfuf  placing  of 
$100,000,000  convertible  bonds  for  extension  purposes,  out  of  the 
$150,000,000  voted  last  December.  This  new  capital  will,  it  is 
estimated,  carry  the  developoient  of  the  basincss  well  into  191A 
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Test  of  a  1500^Kw.  Curtis  TurMne. 


March  Meeting  of  the  American  Ihstitute  of 
£lectrical  Engineers. 

At  tlie  meeting  last  week  of  the  .American  Institute  of  E1<C> 
trical  Eagfaeers,  Mr,  T.  Commerford  Martin,  as  chairman  of  the 
building  fund  committee,  announced  (hat  itiere  has  been  sub- 
scribed a  toUl  amount  of  $132,389,  or  more  than  t«o-thirds  of 
the  Slim  needed  for  the  land  upon  which  the  United  FnsineerniK 
building  will  stand.    Of  this  ani.nml  has  been  collci'led. 

During  the  mnntli  tlie  eoiiitni!!.  fi'  ived  frfini  the  .\iiienoaii 
1  eiephonc  \    I  rliniaph  ("onip:in  ,  W  cvtern  KIcctric  Com 

pany,  the  New  York  Telephone  Company,  and  the  New  York 
Sr  N'ew  Jersey  Telephone  Company  a  joint  snb>cription  of 
$J5MO.  and  from  Mr.  Clarence  H.  Mactcay,  president  of  the 
Postal  Telegraph  &  Cable  Company,  the  generous  personal  sub- 
scription of  $$1000^  both  of  which  hav«  been  collected.  On  Ac 
day  of  the  meeting  there  wu  received  from  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  a  subscription  of  $1,000, 

The  secretary  read  a  rrptirt  from  the  Floard  of  Directors  giving 
the  results  n!  bailotnii.;  :  r  :ii'niinee>  for  the  cornmi;  election, 
and  submitting  the  ticket  compiled  by  the  Board.  Annual  clec- 
ti<in  to  b<-  held  on  May  IS.  This  tictet  will  be  found  fai  another 
column  of  this  issue. 

The  folkiwing  papers  were  presented:  "Sonic  Features  AHeC^ 
ing  the  Parallel  Operation  of  SyiKhronous  Motor  Generator 
Sett.''  by  Mr.  J.  B.  Taylor;  "Notes  on  the  Design  of  Hydroelectric 
Power  Statioas.''  by  Mr.  O.  B.  Rushmore,  and  "The  Relation 
of  Load-Factor  lo  the  Evatttation  of  Hydroelectric  Plants,"  by 

Mr  S,  B.  Slorer.  I  he  paper  by  .Mr  Storer  is  reprinted  on 
page  06q.  while  abstracts  01  the  papers  by  Mr.  Taylor  and  by 
Mr.  Rushmore  are  given  on  pane-.  TrfiS  and  670,  respectively. 

In  discussing  Mr.  I  aylor  s  paper,  Mr.  \V,  L.  Waters  staled 
Itaat  personal  experience  tended  to  show  that  the  results  from 
the  parallel  operation  of  synchronous  motor-generator  sets  are  not 
quite  so  simple  as  one  would  expect  from  a  perusal  of  the  paper. 
He  was  inclined  to  attribute  the  erratic  beluvior  of  the  sets  lo 
duingcs  in  the  power  factor  of  die  different  phases,  especially 
when  polyphase  gciteralors  are  used  for  single  phase  dialribo- 
tion.  An  refiards  the  starting,  he  thought  the  method  which 
employs  lui:  pointcf.  on  a  siii).;!i-  suichronistn  indicator  dial  is 
mneh  siipi  rior  lo  slir  incth-id  of  reversing  the  poles,  liccausc 
the  latter  nutliinl  pljn  i  -  mi  iM-iieccvsaiy  strain  on  the  m.ichinc. 
He  expressed  hi>  appreciation  of  the  very  -iimple  and  lucid  ex- 
planation of  the  <ipcralion  of  synchronous  motor-generator  sets 
as  given  by  Mr.  Taylor.  He  thought,  however,  tha-.  the  problem 
is  one  in  which  practice  is  tnore  valiuble  than  theory. 

In  reply  to  the  criiiciHn  by  Mr.  Waters,  Mr.  Taylor  said  Aat 
the  objection  is  not  valid,  because  every  motor  must  at  some 
time  go  through  with  the  proceM  of  slipping  one  pole  and  it 
must  be  designed  to  withstand  the  strain.  Moreover,  in  practical 
operation,  the  slipping  is  done  on  low  miIiihc  so  that  the 
increase  in  the  current  and  the  strain  on  the  machine  is  not 
great.    .\ny  wcti  built  set  will  withstand  this  treatment  in^ 

detliiiteiy. 

The  papers  by  Mr.  Slorer  and  by  Mr.  Rushmore  were  not 

discucsed. 


The  fiillowing  data  are  from  a  lest  of  a  1.500-kw  Curtis  tur- 
bine, made  bv  .Mr.  C.  P  Sparits,  chief  engineer  of  the  Cmmty 
of  London  Supply  Company.  This  company  has  recently  in- 
stalled two  turbines  of  thi.s  capacity,  one  in  its-  City  Road  and 
the  other  in  its  Wendsworih  Station.  The  turbines  are  of  the  fbur- 
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Stage  type  and  are  mounted  on  sub-base  condensers.  The  alter- 
nators arc  two-phase,  generating  a^ai»  vaNs  at  9a  cgrdet  and 
1,000  r.p.m.  When  running  continuously  at  full  hnd.  the  guar- 
antees were  for  a  temperature  rise  of  40*  C.  and  a  further  rise 

of  C.  when  the  machine  is  nin  for  three  hours  at  2.^30  Wav. 
The  tmils  can  he  luaded  a-,  high  as  ,?,000  lew  for  short  perioils 
when  c<indensing 

In  commenting  on  thc^e  tots,  our  Ixmdon  contemporar.\ , 
Tht-  liScclri(\an.  refers  to  the  great  value  of  independent  tests 
ni  this  nature,  and  points  out  that  Mr.  Sparks  has  included 
among  the  data  the  amount  of  energy  absorbed  by  the  auxil- 
iaries, ligures  which  are  often  passed  over  in  silence  by  experi- 
menters^ As  more  interesting  than  the  knr  itcam  oonmtmption 
at  full  load  (17.25  lb.  per  kw-honr  excluding  auxiliary,  and  17.6 
Ih,  hxliidlng  auxiliaries),  he  notes  that  the  consumption  increases 

Vety  little  down  to  i;i  f\;ll  lo;,.|  Whi'e  the  lest-  wi.rr  I'av  iri  l 
by  an  extraordinarily  higli  vacuum,  on  Ihc  other  ''laiid,  the  sicaiii 
«a>  siiperhealeil  hy  («  F.  only.  Reference  is  ir.adc  to  a  test  nf 
a  i.joo-k»  Krown  lloven-i'arsons  three-phase  turbo-unit  in- 
dialled  about  t«o  years  ago  at  Rheinfclden,  the  Steam  Consump- 
tion of  which  ranged  from  15,9  lb.  per  kw-hour  at  1,440  kw  to 
21  lb.  at  378  kw.  Tlie  vacuum  was  approximately  the  same  as 
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in  the  test  by  Mr.  Sparks,  but  the  s|e;im  was  snperliealcd  lo  no 
less  tliail  iy\  C  on  an  avera^;l  .  i\lr.,  ':i  .nir  i  iilemporaiy  COO- 
.sillers  <|nile  acc'.miits  for  the  (litTi  rence  in  performance. 

During  the  tests  the  p<jwer  taken  by  the  auxiliario  amounted 
to  jj  kw  at  imc-ijuarter  load  (circulating  water  21.3.  excitation 
5.;.  air  and  loot-step  pumps  S-7Sr.  total  =  3x95) :  and  SO  kw  at 
full  load  (circulating  water  36,  exdtatian  7.25,  air  and  foot-slap 
pumps  &75SSB),  resulting  in  a  total  steam  consnmptioa  of 
17.8  lb.  per  kw-hour  when  Ihe  set  was  delivering  t.900  kw. 

Steam  consumption  tests  were  made  during  January  at  loads 
varviiig  from  400  lo  3,050  kw,  t'  e  ttiaxiirum  1o..d  carried  during 
ihe  lest  being  i.tao  Vw.  Dnring  Ihe  test  the  sfeam  eoiisumptioTl 
w  as  ti;e.'isiirei!  hy  w  i  igt'.ing  the  hoi  wi  ll  ilisri.ai  i;c  r.  n'C-ni,  msly 
in  duplicate  l.inks  holding  six  rniiuiles  discharge  al  full  load. 
The  test  reailiii|;s  at  each  loa<l.  piottcd  in  Fig.  1.  were  taken 
over  30  minutes,  the  reading  at  full  load  coverirv)  two  hours. 
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The  4Mrl^t  WW  measured  by  integrating  wattmeters  dwdied 
by  ammet«r  and  voltmeter  renrfinKt  (the  whole  nf  the  instru- 

luciils  Ii<;iiik;  vM  ilir.i-.i  ii  .ii  I'n/  11i\air<l  oi  Trade  Ial1"r.l^  r;.  .iftrr 
the  tn;,Ji.  1  Ik-  .iitjii^  i  il  ;i  .,i*J  was  obtained  In  jh« 
current  lir-.vvivn  ui/ii  .  ininx-r-eil  in  riinn^ni;  ww.i  :.  DtiriiiK 
the  lest  the  .'iupertu-iil  m  the  turbine  varied  fruin  4*)"  1".,  lo  6i'' 
F.,  the  steam  pressure  from  146  M>  to  t>4  lb.  per  sq.  in.,  ttid  IIk 
lemperalure  of  the  circulating  water  was  43°  V. 

In  Older  to  •horten  .he  temperature  tea  (Fig,  z),  after  nm- 
niiiig  two  hours  at  foil  load  normal  pressure  the  hnd  w«* 
increased  to  a  maximimi  J^aoo  liw  at  valt»;  the  increased 
iron  losses  under  these  conditioiis  gave  a  temperature  n{ 
44°  C.  for  the  stator  iron  at  the  end  of  four  hour^'  run.  The 
loa<l  and  pressure  were  then  rednced  lo  nurnial  full  Itiad.  giving 
a  tetnperaiure  rise  of  ^j"  f.  at  the  end  of  the  lifth  hour;  at  this 
tnne  the  <'<irres|K>n<]niK  tenii>erature  rise  of  the  end  windings 
of  the  airmature  wa»  J4'  while  the  lield  coiU  rose  C. 
measured  by  tncrcaae  of  reaiatanee.  * 


Report  on  Chicago  L^hting  RatM. 

Mr  Bum  J  Arnold  ami  Mr  \\  i'li  i  u  f  in.  II,  city  electrician 
..t  Chicago,  acting  as  ex|H-ii>.  ut  inUii.e  the  Chicago  Council  Coin- 
niiitee  on  Oil,  (Ja>  and  Electric  Light,  have  submitted  a  report 
on  tile  rates  of  the  Chicago  |^di«on  and  Conimoiittealtli  elec- 
tric ci>nipanies.  I  bc  report  gmi  the  results  of  the  investiga- 
tion of  the  affairs  of  these  two  comiianin  »o  far  as  relates  lo 
ratca,  and  makes  feoonunendationt  as  to  what  cnnatitutes  a  rea- 
sonable maxioinm  rate  of  charge  for  incandcsenit  lifhtinR.  The 
report  is  divided  into  two  parts,  one  of  which  diictisses  the  iiiies- 
lion  of  a  reasonalle  ni.ixinnnil  '  i'l  in  ili.  ;i---ncnption  that  the 
C'iiii|)anies  cannot  be  cotnpelieJ  ti'  acccjtt  li.hi  Uian  cost  for  its 
service;  and  lh<  ii;i:-ti  n  1  1  n  r-asonable  rate  on  the  assump- 
tion that  the  companies  can  be  required  to  serve  a  portion  of  their 
customers  at  less  than  01st,  provided  the  returns  from  the  total 
lighting  business  are  reasonably  profitable.  A  valuable  feature 
of  the  report  is  a  disenision  of  the  subject  of  rates,  with  particu- 
lar relation  to  the  nse  of  the  Wright  demand  syilem  of  metering. 
Htxt  week  this  section  of  the  report  will  be  printed  in  fnll. 

In  the  discussion  of  the  first  question,  it  is  stated  that  the 
maximum  rate  of  the  Chicago  companies  at  present  is  20  cents 
per  kw-hour  with  a  Jo  per  cent  discount  for  prompt  p.iymenl, 
giving  a  net  maximum  rate  01  16  cent*  per  kvx-liour.  With  the 
present  maximum  rate  there  is  no  rioubt  some  customers  are 
served  at  a  loss,  and  the  company  has  compiled  figures  showing 
that  this  is  tmc  of  a  htrge  percentage  of  cnstomcrs,  numbering 
tio  Jest  than  mfioo.  The  report  place*  at  25  per  cem  the  propor- 
tion of  eustooiera  that  at  present  are  not  givii«  a  profit.  Al- 
though the  nnmber  of  cus tenners  served  at  a  loss  may  appear 
large,  the  total  arltial  loss  to  the  company  in  dollars,  as  compnretl 
to  the  total  income  from  all  ciistomrrs.  is  small  f<ir  the  reason 
that  only  those  Using  a  small  amount  of  current  are  supplied 
at  a  lr»<s.  It  is  stated  that  thoiiRb  theoretically  each  customer 
^lioiiUI  jiay  for  hts  ohii  ^rrvire.  on  the  same  theory,  however, 
every  merchant  should  cbrtrge  propi>rlionately  more  for  the  de- 
livery of  Mnail  purchases  than  for  large  ones;  that  is  to  say,  if 
a  single  pound  of  coffee  or  a  yard  of  silk  is  delivend,  a  higher 
charge  per  ponml  or  should  be  made  than  if  such  small 
purchases  were  delivered  with  a  larger  bill  of  good*.  This  polity 

uould  not  be  con>-i'leri-i|  yi.od  lin>.iriess.  and  as  other  mcrrhanf' 
i"ii>.i(lrr  It  to  tlieir  mterevt  lo  <1.-.  a  considerable  amount  of  small 
'.it-irio,^  .It  a  1o  =  5,  it  I-  ii"t  -iir|iri-itig  lo  fnitj  that  piililic  sctuiitient 
iv  It)  i  ivor  of  reducing  the  uiaMttlum  nilr  f'jr  liKlmnv;,  tvcii  rf  llie 
supply  comiany  niUft  tnskc  up  thi«  by  <lfBf;lly  greater  charge 
on  larger  mIc*  than  would  oiberwise  be  detuandrd,  The  prab- 
Irm.  ihrrefrtre.  rcMilves  itM-lf  into  eMablishifig  a  fair  balance, 
and  involves  the  ri>lAtive  riglitji  of  the  "<horl  honr"  and  of 
the  "'bnut  iMHir"  er>n«»ntpr.  of  the  wbftleoafe  cn*lomer  and  of 
the  pmdurer,  and  should  tK>t  l>c  settled  enlirri',  m  i.tvor  ot  .inv 
rtne  anrl  rit  ttn-  ■  ^:mii5c  nf  the  others.  If  it  m  .ura  ii- <!  ih.it 
'./.iiir-  -Ii-mlil  ll'it  -I'.  ;itr.  '.  iM-c-^  A'lili  vrr  .'il  ;l  ]'  ■■■..  tli-ti 
»iie  present  rti.i^umim  rale  cannot  If  reduced.    It  is  only,  h-ov- 


AL     WOKLD.  V«.  XLVII,  No.  ij. 

ever,  Iqr  laldng  a  bread  view  of  tbe  entire  tauincm  Ant  a 
cooclusion  can  be  arrived  at  as  to  whether  the  inaxhnnm  rates 

.'.in  1h  reasonably  reduc<  1 

in  the  discussion  of  Uk  -ll  ukI  ii.cstion,  name..!,,  to  what 
Constitutes  a  reasnnabb  r.t<'  .  u  tin  assumption  that  the  com- 
pami>  can  be  re<|uired  to  serve  a  |xirtion  of  their  customers  at 
less  than  cu!>l,  provided  the  returns  on  the  total  lighting  buMuess 
are  reasonably  profitable,  a  number  of  comtmiations  of  maximum 
and  minimum  rates  are  made  and  discussed,  and  an  analysis  is 
given  of  the  linanciai  situatioa  of  the  eompnnjr. 

The  final  conclusioni  of  Menn,  Arnold  and  t^rroU  are  that 
the  lidison  and  Commonwealth  companies  can  afford  lo  reduce 
their  lighting  rales;  and  that  their  offer  to  reduce  their  rates 
lo  14  cents  for  the  maximum  rale  and  9  cents  for  the  secondary 
rate  for  two  years  from  the  present  lime,  and  to  u  and  8  cents 
for  the  ne.M  following  three  years,  may  be  considered  reason- 
able and  fair.  A  thorough  investigation  of  the  affairs  of  Ihv 
company  might  show  that  they  conUI  offer  to  reduce  the  rates 
to  10  cents  and  $  cents  (equivalent  to  a  flat  rate  of  6fi  cents), 
but  from  all  the  ^res  submitted  this  rate  at  the  present  time 
would  be  a  hardship  and  would  probably  seriously  embarraM 
the  companies ;  it  can,  however,  reasonably  be  expected  that 
eventually  the  companies  Can  afford  and  probably  will  accord 
latter  rale. 


Bocton  M«etijig  of  Illunitnatii^  Engineers. 

.•\l>out  sevetity-fivc  representatives  of  the  electric  light,  gas  and 
kindred  industries  were  present  at  an  informal  meeting,  held  in 
Boston,  .March  jo,  preliminary  to  the  organization  of  a  New 
England  Chapter  of  the  Illuminating  Engineering  Society.  The 
meeting  was  called  to  order  by  Mr  J.  S.  Codman,  and  Mr.  John 
Campbdl  was  chosen  to  fill  the  poihkMi  of  ehafaman.  Mr.  L-  B. 
Marks,  of  New  York,  president  of  the  parent  society,  said  this 
was  the  lirst  meeting  lo  form  a  branch  s<X'iety,  atnl  •V.:-<\  a  move- 
ment was  on  foot  to  form  the  second  in  Cliicago.  lie  laid  stress 
on  the  t  li  1  :lni  men  engaged  in  all  kinds  of  business  concerned 
with  iiluiiiaultoii  were  wanted  in  tlie  organization,  including 
arcbilecls.  contractors  and  tixture  dealers.  While  any  aiXagon- 
i>ni  wiib  existing  organi/atiuns  was  to  be  avoided,  it  was  con- 
sidered distinctly  desirable  to  faave  a  new  and  indeperdcnt  or- 
ganization rather  than  to  become  a  wing  of  any  already  estab- 
lished. Such  a  society  could  do  a  valuable  tvoric  in  impeesiin(r 
the  public  with  improved  devices  and  method  of  iiliuninati«i. 

The  illostrdted  paper  on  the  inverted  gas  mantle  lamp,  present- 
ed by  Victor  .-\.  Rettich  before  the  New  York  society,  was  rend 
by  J.  .S.  Codman,  of  Bostcm  The  discussion  that  followed  the 
reading  of  the  paper  in  .Vew  York  was  read  by  W.  W.  Cuin- 
niiugs.  of  the  Hoston  Consi>lidated  Gas  Company,  and  there  was 
further  discussion  by  persons  present.  .\Ir.  K.  !..  FJIiott  read 
his  paijer,  presented  in  New  York,  on  the  flaming  arc  lamp,  or, 
as  he  preferred  to  call  it,  the  luminous  arc.  Dr.  Louis  Bell,  Mr. 
W.  D'A.  Ryan  and  others  discussed  the  papers  of  the  evening. 
Mr.  Ryan  iilntlrated  in*  icmarks  by  a  series  of  curves  ahowing 
the  distribution  of  ligjit  in  the  dilTercnt  forma  of  arc  lamps. 

Twenty-six  of  those  present  signed  npplicatians  for  member- 
ship and  a  conmiittcc.  ooiisistiiiK  of  Hr.  |j"iiiis  Hell  and  Messrs. 
J.  S.  Codman,  \V  \V.  Cninmings,  Charle>  B.  Burleigh,  H.  H. 
Brown.  an<l  Mr.  John  Campbell,  was  apimiiited  to  perfect  and 
present  plan',  lor  organi^'alioii  at  a  meetiiig  to  be  held  in  .-\pril. 
.\t  prc-eiil  there  are  tvearlv  fifty  members  of  the  society  in  New 
England  and  the  work  of  the  local  chapter  is  expected  lo  bring 
the  membership  up  to  the  hundred  in  a  short  titne. 


Wireless  Telegraph  Litigation. 

On  March  19  Chkt  Juxtice  Fulkr  issued  an  injunction,  on 

the  repn'denf'tion  of  the  V.  .S.  Circuit  Court  of  New  York. 

liiMLiinliiiir  1  ><    l'..i  .-i    \\  TcI". -s   T,  Il ur.'iili  Company  to 

"i-irevoi  .Iv-.i  r  ir.  11.  dtiivtly  i:r  iiiilirivity.  ni;.kiii"  or  ctuMng 
Il  Im  in  i.:.  .  ;;-n:y  nr  .  .ir  uiu  'v  u-...!.  it  v./ndini,'  to  otlu■r^  to 
Ik"  nsc'l.  di--posnig  ot  in  any  way,  or  advertising  or  atfcring  for 
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safe,  my  cyuem  of  winleta  tclcgn^y,  or  qiyaratm  wed  therefor, 
Ij  iriikb  dcdrical  tifmb  ue  innmriiMl  and  meived,  ooataiB- 
ingt  embodying  or  enplogriac"  the  imeniions  and  imprevemcnta 
or  ditcoveriM  granted  in  dainu  3  ani  5  of  tht  r«»sucd  Mar- 
coni pattiit  N'i'  ii.oi.f.  dated  Jane  4,  igoi. 

As  was  noicil  at  the  time  in  these  colunjtiv,  the  atK>ve  claiius 
wer.-  iipliclil  by  Juili^c  1  cviiM-nii  in  an  liininun  dated  April  II, 
14)05.    i^<^  text  of  the  twu  cliimis  is  as  ioUows: 

''J.  Tlic  combination,  in  an  apparatus  for  communicating 
electrical  signal*,  ol  a  spark-producer  at  the  transmitting  Cita- 
tion, an  earth  connectian  to  one  end  af  the  tftark-producer,  an 
inanlated  ooodnctor  connected  to  the  other  end.  an  imperfect 
dcctmal  contact  at  tlie  receiving  station,  an  end  eofneciioB  to  one 
end  of  the  contact,  an  uunlaled  oondnctor  connected  to  the  other 
end,  and  a  circuit  through  the  contact,  substantially  as  and  for 
the  purpose  described. 

"5.  The  combination,  in  an  .ifijinraius  for  rnniniunjcitmsf 
rIcctiiCiil  ,MKn:iU,  ol  3  -puk  iiri;ilciepr  .it  Die  •r.itiMnitlinj;  ^t.■lli  ifi. 

an  earth  connection  to  one  end  of  the  spark-producer,  an 
insulated  condtictor  connected  to  the  Other  end,  an  imperfect 
electrical  contact  at  the  receiving  atatioti,  choldng-coila  con- 
nected to  each  end  of  the  contact,  an  earth  comiaelioa  lo  one  end 
trf  the  imperfect  contact  an  insnbted  condiKtor  connected  to  the 
cMber  end.  and  a  circuit  (tirougb  die  c«n1s  and  contact,  anhstaxt- 
tially  as  and  t'lr  tlic  |niri>nsc  dcscrihed."' 

0:i  March  -u  J-.kIk'-  I.animbe  of  the  above-mentioned  court 
issu<'<l  jii  .iltai  liin<-nt  at;,i:iivt  Mr  .\tiTal-ani  White,  president  of 
the  De  Korem  Company,  tor  failure  to  obey  a  wri'  directini;  him 
to  appear  on  February  26  before  a  Master  of  the  Court,  to 
give  evidence  in  a  certain  snit  and  pending  accounting  between 
die  Mammi  and  De  Forest  compaaiei^ 


Co-opeiative  £lectrical   Devetopment  Amo- 
cifttion. 

A  joint  meeting  of  the  different  electrical  interest^  alfeeled 
by  the  public  consumption  of  electrical  current  and  dectrieal  ap- 

p.iratu.<i.  was  held  on  Friday,  March  2.^,  at  the  Imperial  Hotel, 
New  York,  upon  call  of  the  Co-ojierative  Electrical  Develop- 
ment AsM>i'-..ithin,  (;i  ;jaMi7.ci;  li\  .Mr.  J.  Rn]irit  Cri^i'.sc,  Jr.  'I  he 
object  of  the  niecitnK  was  to  ronew  the  work  already  done  .ilong 
the  lines  made  familiar  to  the  readers  of  this  journal,  to  examine 
Ihe  plans  proposed  for  the  fnture  and  to  discuss  a  suggested  basis 
of  organiaalMn.  TMs  mcetitic»  whidi  was  held  at  .t  p m  on  the 
day  in  quetltoa,  ma  well  attended  and  was  called  to  order  by 
Mr.  E.  E.  Jadoon,  Jr.,  who  outlined  the  work  to  be  dme  in 
the  way  of  cultivating  public  Interest  in  electricity«  and  who  spoke 
particularly  from  the  standpoint  of  his  connection  with  the  fn- 
candcscent  lamp  industry.  Mr.  J.  R.  Cronsf.  ]:  .  then  prr'..-nt(  i1 
an  admirable  paper,  in  printed  form,  oeciipjini;  m  nir  15  ;  rir-te.l 
pages,  in  which  he  w  v.i  ever  the  ground  of  tl"-  pn  p.  i^nl  nn  noii 
action  and  advocated  the  plan  of  profitable  co-opcriition  with 
which  his  name  has  become  connected.  He  staled  that  4.1  elec- 
trical manufacturers  who  have  seen  the  plans  develop  (luring  a 
year  aitd  a  half  past  have  given  effective  expression  to  their  con- 
fidence in  them  by  die  appropriation  of  |6ayoao  for  the  partial 
execution  of  the  scheme  duriiv  the  next  three  ynri.  The 
paper  called  attention  to  the  great  nmrket  reprsacntcd  in  the 
electrical  field  by  the  two  charts,  which  were  shown  on  the  walla, 

illustrati.r  fnr  ixtL-n;  tn  wi-.ich  ■■]<vtrii:':-.y  ha*  ttccn  pushed 
and  the  i:;.,iinrr  :n  whicU  :ii«iuy  (4  the  CL-ntr,!!  .-tatiimii  had  not 
lived  up  tn  thi'ir  opportunities.  It  was  stated  that  ffr  1' i-  put- 
pose  of  putting  the  entire  industry  in  touch  with  the  ci>-i>pcra- 
tive  work  under  way,  and  of  enlisting  general  co-operation,  a 
mailing  list  of  4700  individuals  identified  with  the  electrical 
bttuness  had  been  prepared  and  duly  cirmlarized,  while  the  cen- 
tral atatioos  of  the  country  were  also  included  in  the  propaganda. 
The  paper  was  fat  many  respects  an  amplification  of  the  one  pre- 
sented by  Mr.  Ctouie  at  Denver  hst  yew,  but  eotwdied  m  great 
deaf  of  additional  mliiirmttion  and  argument  It  was  accom- 
panicc!  i  veral  eidiiUts,  which  were  distributed  to  each  person 
in  attendance. 


The  subject  of  pubtidty  and  advertising,  etc,  was  then  taken 
np  tnm  vaiibui  staadpointa,  and  was  diaciiised  hi  papers  or  in 
impromptn  renwiks,  as  fbilows:  "Fossihilitfes  of  Newspaper 
Commercial  Pnbllaty,"  Mr.  Ivy  L.  Lee;  "Ponibilities  of  Bdaga- 

7ine  and  Periodical  .Sdvertising,"  Mr.  E.  E.  Calkins;  "Possibili- 
ties of  Co-operative  Work,"  Mr.  Paul  Spencer ;  "The  CoH>pera- 
tivc  Movement  from  the  {  i-i.tral  Statioi:  .St  ui'l-,'!  int."  Mr,  W. 

H.  Blood,  Jr.,  President  ot  ih.'.  .Vaticmal  Eluctric  Lithl  .=\5?iv 
ciation;  "The  Co-operative  .\!o\ cincnt  lr..!;i  tlic  Jobbe-  v  .stin<l 
point,"  Mr,  K.  Bi>seli;  "The  Co-opcraiivc  .Siovemait  troni  the 
Contractor's  Standpoint,"  Mr.  J.  H.  Strong,  President  of  the 
National  Electrical  CMtractots'  Association ;  "The-  Co-operative 
Mbvcment  fivm  die  Trade  -Paper's  Standpomt."  Mr.  J.  M. 
Wakeman,  of  tbe  Eucrical  Woau;  "The  CoKiperative  Move- 
ment from  the  Manufactnrei's  Standpomt,"  Mr.  A.  W.  Burdi- 
ard.  A  number  of  very  interesting  points  were  presented  and 
at  the  close  of  the  meeting  resolutions  were  passed  as  repre- 
^ontatr.f  of  the  sense  of  the  conference. 

It  \v.i4  tnovcd  by  Mr.  .\n50n  W.  Burdiard,  assistant  In  the 
P^^^l^llnt  of  the  (icneral  Electric  Company,  and  mcdikIiiI  by 
•Mr,  VV.  H.  Blood,  Jr.,  President  National  Electric  Light  .Asso- 
ciation, that  "It  is  the  sense  of  this  meeting  that  the  Co-operative 
Commercial  Campaign  for  Ihe  purpose  ol  increasing  the  use  of 
dcctffe  cufTCHt  hgr  the  ptiblie  for  tight,  heat  and  power,  as 
hodi  an  end  and  a  means  to  the  faKreased  demand  for  electrical 
apparatus  and  supplies  as  presented  and  ducusscd,  gives  good 
[ir  'n.ise  of  highly  profitable  retums  to  an  concerned,  and  that 
thu'  general  plans  for  its  prosecutiatt  through  the  Co-operative 
Electrical  Dcvch>pm<'iu  As»Kiatioii  can  be  undertaken  along 
equitable  and  practical  lines." 

It  w-as  moved  by  Mr.  Ans<m  \V.  Burcl-.ar.i  ami  .L'ci>niJci:  by 
Mr.  W,  M,  MacFarland,  Acting  Vice-President  os  the  Wcsting- 
tlOttSe  Eteetrk  ft  Manufacturing  Company,  that  a  committee  of 
eleven  or  more  icpresentatives  of  electrical  interests  be  appointe<| 
by  the  diair  for  the  purpose  of  considering  the  plans  submitted 
for  Aw  organisation  of  the  Co-operative  Electrial  Development 
AssodatHn,  and  to  ctmiptele  and  agree  on  a  practical  form  of 
orgsmaation  widt  a  view  of  putting  the  same,  mto  opentioa 
It  was 

"ReSOUXD  further,  that  lliiv  C  iinnilllcf  hi-  unl'::' .rl,-,;rl  1,,  c'lrv 
fer  on  the  subject  with  ci '-:ip<-ratii;g  ojium ill I'r'.-aUy  ap- 
111  ii'-i-il,  or  i-thcr  represent  at  I  ■.■.'T  which  may  Ik-  api'-nntcd  from 
oihcr  well  defined  lines  of  the  trade,  $0  that  adequate  provision 
may  be  made  in  the  plans  of  organisation  for  immediate  moral 
co-operation,  as  well  as  possibly  financial  co-operation  at  a 
later  date. 

"Rbmlvcp  further,  that  the  plans  of  orgnnixation  when  com- 
pleted by  this  Committee  he  submitted  lo  ibe  representatives  of 

the  interests  present,  SO  that  the  entire  propo«iiion  may  be 

passed  upon  by  their  respective  bodies  or  companies, 

*'\V1u:j  ill  till  ip-'il  11  i  f  ihis  Committee,  a  sutficient  number 
r.f  thr  :nt.  Ti  si  have  agreed  to  co-operate  in  the  work  it  shall 
hi  aiiih  r;  iM  lo  perfect  the  orgaJiisation  and  to  supervise  its 
initiatory  work," 

The  Chairman  of  the  meeting  appointed  the  following  Com- 
mittee as  covered  by  the  foregoing  resolution*:  Mr.  \V  M. 
MacFarland.  .\cting  Vice-President  of  the  Westinghou^c  Elec- 
tric ft  Manufacitnring  Company.  Chairman  j  Mr,  J.  R.  Lovejoy, 
General  Electric  Company;  Mr.  Waiter  Cary.  Sawycr-^binn 
Electric  Company:  Mr.  A-  D.  Fnge,  General  Filectric  Cnni- 
pany ;  Mr.  F.  S.  Terry.  National  Electric  Lamp  Company ;  Mr. 
VV  If  Svvopc.  Western  F'ic-:ric  Company;  .Mr.  W.  C.  Bryant, 
The  Uty.int  Kleclric  tViiipniy;  Mr,  F.  J.  Xcwbury,  John  A. 
Roebling's  Sons  Coniii-ni:.  ,         ;\.  T,  Gark,  .Xmeri  n    1  irMilar 

I.  oom  Company;  Mr.  W.  ii.  Blood,  Jr..  Pre^idrnt  The  ,\»tionat 
Electric  Light  Association;  Mr.  J-.  Rissell,  The  F.  Dispell  Com- 
pjiny,  representing  the  electrical  jobbers;  Mr,  James  R.  Strong, 
representing  the  electrical  contractors.  It  is  probable  that  other 
members  will  be  added  to  this  committee  from  other  interests 
wUdt  it  was  expected  wonU  be  present  and  whose  rcprescnta- 
tivcfl  were  nnavoidaUy  abacnL 

The  serious  business  of  the  aftetnon  was  supikTemented  hy  a 
banquet  in  the  evening  .it  the  Imperial,  when  "hi  ^i  n.  r.it  uib- 
jcv't  w.is  returned  to  by  numerous  speakers,  but  with  lighter 
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touck.  Among  those  who  spoke  w«re  Messrs.  C.  B.  Kam> 
ybnr.  W.  H.  BI004.  Jr..  J.  C  Fiib,  P»hI  Snoictr,  M.  K.  Eyn, 
A.  W.  BtHdiBrd,  A.  D.  Page,  C  A.  Paiker,  Comnne  D.  Minh, 

S.  O.  Ridi*r<!«on,  Jr..  and  J.  R.  CrOMW,   Mr.  W.  M.  MacFar- 

land  w:r-  .i  nn  ^'  iffiirlcnt  .ind  i.-ni-nous  ti -a -tmastcr,  riiiJ  the  pro- 
ceedings ucrt-  jl;-u  <iili\cncd  by  iJie  pcrfurmanci:  of  ;i  maJiuuIiu 
b.ind  During  tlic  evening  tlic  badge  of  the  new  organization  was 
distributed  in  the  shape  of  a  neat  little  cnainclcd  pin  carrying 
the  iniliaU  oi  the  As»r>ciatmn,  the  magnet  which  is  its  cinhlem 
and  the  legend  which  U  its  war-cry  "All  together  all  the  time 
for  everything  cleclrieal.* 

A  document  of  iiHeral  and  value  that  was  distributed  was 
the  hsa]  form  of  ccililicate  oi  iiKorponttam  and  fhe  tcotativc 
by'laws  for  the  Aaaodatioti,  pr^red  hgr  tha  legal  depattmenl 
of  Mr.  H.  L.  Doherty,  the  main  pottrt  being  that  actfve  mem- 
bers of  the  As5 oci.iii  in  ■.■.■■■.:'d  be  eligible  upon  pajment  to  the 
body  of  a  tixed  percentage  on  all  or  a  portion  of  thcix  sales  cov 
cfinf  a  period  of  tfaicc  ycara. 


Vapor  Electric  Lamps. 

Two  patents  isnted  March  13  to  Peter  Cooper  Hewitt  describe 

means  uherrby  the  light  from  a  mercury  vapor  lamp  may  he 
much  improved  in  qnalily.  Mercury  or  other  siiiiahle  ma- 
tftii'  used,  as  heredifore,  for  the  negative  cleclri>de,  and 
associated  with  the  vapors  therefrom  is  some  other  ga*.  the 
presence  t>f  which  will  modify  the  light  given  off  by  the  mer- 
ctiry  vapor.  This  added  gas  or  vapor  will  act  as  a  eoudiiclor  in 
the  tube  and  give  out  its  characterized  color  or  spectrum  under 
tbe  influence  of  electric  current,  if  means  are  provided  for 
ootideflsing  the  vapor  vohtiiiccd  at  the  negative  or  mcnury  dec- 
trade  in  the  vichiity  Of  said  dectrode*  tlwa  preventing  the  va- 
pors developed  there  from  acting  as  tfic  sole  eonduclor  tlirough 
the  cniire  body  of  the  container.  This  condensation  ia  provided 
for  by  a  suitable  cooling  chamber  at  or  near  the  negative  elec- 
trode, con'Htiiii;  i  f  .1  ..  r  eal  enlargement  ■)f  the  base  of  the 
tube.  '1  he  Ump  aiii  iliuti  uiieratc  with  a  dual  light,  the  current 
leaving  the  upper  or  pr^silive  electrode  within  the  fixed  ga*  or 
vapor  and  then  transferring  itself  to  the  vapor  developed  at  the 
lo%vt  r  or  negative  dectrode,  wliieh  it  will  enter  and  trafcrae  in 
tbc  usual  manner.  Vatlotis  ^aas  may  be  used  for  the  purpoac 
indicated,  but  neon  or  one  of  Ibe  reoemly  discovered  ineit  gases, 
or  a  gas  that  is  not  diemically  active,  is  preferred;  nitrogen 
and  argon  are  also  named  in  this  connection. 

A  patent  granted  on  the  same  date  to  Mr.  D.  McFarian  Uoore 
relates  to  a  method  of  manufacture  whereby  a  vacuum  tube 
may  be  prridnccd  having  a  contained  material  i"f  such  char- 
acter that  it  shall  fonn  a  source  of  supply  to  the  gas  which 
forms  the  si.urce  of  light  within  the  lubes.  The  object  of  the 
invention  is  to  secure  the  p^e^enc(J  in  a  vacuum  tube  in  order 
to  affect  the  quality  of  light,  a  materbl  comprising  an  electro- 
lyttcalljr  treated  organic  substattce,  preferably  one  of  which 
nitrogen  is  a  constituent.  Vacmmi  tubes  containing  only  gas 
and  vapor  are  of  cemparativelr  short  life,  but  this  dbjection  may 
be  obviated  by  introducing  chemicals  into  the  tube  as  a  source 
for  supplying  freOi  gas  as  rapidly  as  there  is  deteriorntion  of 
coni.i!ne<i  g^s  uiulcr  the  action  of  current.  A  diflficulty  in  doing 
Ihi-.  howe\cr.  is  that  all  clicmicaU  of  suit:ible  quantity  f'>r  the 
purpose  have  .irtcd  to  change  the  necessary  degree  of  .lir  rcfr.ic- 
tioii  in  the  tiibe  through  jrlving  forth  their  gases  t  •  1  1  •  The 
patent  relates  tn  ihi-  ni.inncr  of  overconimg  this  latter  diiticully. 
which  i»  by  the  introduction  into  the  tube  of  an  organic  sub- 
stance which  prrvioiKly  to  the  sealing  off  of  the  tamp  has  been 
snbiected  to  electrolytic  action.  The  nmleriala  from  which 
best  results  have  been  leeuted  are  staled  to  be  obtained  by  sidh 
jectinK  an  organte  cnmpmtnd,  preferably  an  aromatic  hydro' 
carbon,  such  as  bemine.  or  a  derivative  thert'or.  «ueh  as  benzoic 
^with  nitrocen"*  to  eleclrolsnic  action.  This  substance  !*  un5- 
fi-ruilv  .li-lnl.-ii, '1  '.v<  r  i-:r  iiil'  rir.r  wiill  of  t!:r  lube  hy  ri't^tiiig 
the  ^.iinc.  1m  ,\T  Ik  iny  iipplu'd  «■  xtcrttHl'v  when  r^t-t-c-vvary  tf>  caif«e 
the  ":nli  =  t;iri.  1  li-  .■hIImt''  t'l  the  tiilnv  The  tube  is  then  scaled, 
connected  with  a  suitable  source  of  electricity  and  exhausted. 


The  tube  with  the  coating  of  material  described  by  this  process 
may  then  be  used  entirely  as  a  complete  mairafaclured  devkc, 
but  ofdinarily  only  a  section  of  tubing  of  this  kind  is  used, 
forming  the  end  portion  of  a  commercial  tube. 


CURRENT  NBWS  AND  NOTES. 


A7:'ff  rOKK  CnSTRAL  FARES  are  likely  soon  to  be  re- 
duced by  the  electrification,  .\nnounccment  of  lower  fares  be- 
tween New  York  City  and  suburban  towns  reached  by  the  lines 
of  the  J^ew  York  Central,  as  .soon  as  the  elect  riAcation  ©f  the 
mad  is  completed,  has  been  made  in  a  letter  by  the  company  to 
the  itate  railroad  eonniision.  The  letter  laid  that  the  elcctriiica- 
tion  of  the  toad  womM  be  oooipleted  within  a  few  months. 

N.E.L.A.  TRAMSPORTATIOS.—VLt.  G  F.  Porter,  master 
of  tramportatioD  of  the  Nationat  Electric  L%^t  AaaoeiBtiou,  atalei 

that  the  Central  Traffic  AssociatiMi  and  the  Southwestern  Excur. 

'ion  Tiurcau  have  author!/'  ■!  ,1  r.ilf  r  f  a  fur-j  and  om-  tliinl  irvnii 
all  poiniii  in  their  rispi'Ltivt  ivriitunci  to  .\tlajitic  Ciiy  and 
return  for  delegate-  an  I  tln  ir  friends  attending  the  twenty^milMl 
convention  of  the  Association,  to  b«  held  June  5  to  8,  1906. 

CHICAGO  f.l.RCTRlCAL  MEETlNCS.^yU.  }.  L.  McQuar- 
ric  read  a  paper  on  "Telephone  Engineering  as  a  Profession" 

befoTc  the  C!'.u  .ii;.i  branch  of  the  Amrrirar.  Institute  01  KK-i - 
trtc:il  i;ni<i:»'i T''.  March  30,  which  excited  couiiderable  interest 
{Till  <ii«:i;:;M  n  A  rntetinf;  o:  the  electrical  section  of  the 
Western  Society  of  Engineers  was  held  March  16,  at  which 
Prof.  P.  K.  Woodworth,  of  Lewis  Institute,  led  a  discussion  on 
"Schools,  Engineers  and  £mpiQ)rcs." 


XATVRAl-  CAS  lU.VMlS ATIOX  -'W-.c  vi',.it;c  ("..liun- 
biana.  O.,  is  bringing  suit  against  the  West  Virginia  Natural 
Cas  Company  to  compel  it  to  cease  supplying  local  residents  with 
natural  gas  for  illuminating  purposes.  The  gas  company  was 
given  a  franchise  for  heating  purposes  some  time  ago,  with  the 
express  stipulation  that  it  should  not  enter  the  lightinB  field,  as 
the  village  owns  a  mmicipal  lighting  plant,  and  it  ia  feared  tfwt 
the  plant  will  prove  a  fatltire  if  the  lighting  load  is  reifoeed.  A 
number  of  citizens  svho  have  been  ming  gas  avow  their  intention 
of  testing  the  Council's  right  to  restrict  them  to  the  use  of  elec- 
tricity as  it  is  contended  that  tbe  electric  light  \i  poor,  more  ex- 
pensive than  gas,  and  there  is  no  day  scrviee. 

TELHARMONY.— On  March  34,  a  score  of  electrical  engl- 

liter-,  jiiiirnalists,  bankers  and  others  interested  in  tbe  remark- 
.■ible  new  invention  "Telharmony."  of  Dr.  Th.iddeus  Cabill.  went 
to  Ifolyoke,  Mass.,  by  special  car.  to  see  the  apparatu  i-i>'.  I>  u 
a  concert  of  instnimental  music  rendered  bv  the  machine,  .\moiig 
tbe  paity  were  Gcii.  F.ugene  Gritliii.  Prof  Richards,  of  Columbia 
I'nivcrsiiy ;  Mr.  E.  K  Higgins,  publisher  of  Sun  css:  Mr.  H.  S. 
Colktle.  secretary  J.  G.  White  Co.;  Mr.  J  W  Middendorf, 
of  the  Baltimore  banking  house;  and  Messrs.  Oscar  T.  Crosb)'. 
F.  C  Todd,  T.  C  Martin,  G.  H.  Gny.  The  apparatus  was 
tirst  inspected  at  the  water-power  factory  and  the  tnn^  heard 
there.  .\n  elaborate  concert  was  thm  given  at  the  Hamlttoo 
I  Intel,  two  miles  away,  where  the  receiving  te'ephoiie  was  in- 
siallrd  in  the  hall  room,  a  chamber  cipable  of  accommodating 
three  or  four  hunrlred  people.  The  keyboard  at  the  factory  was 
played  by  three  performers  in  succession  ;  and  one  or  two  duel* 
were  given,  the  music  being  classical,  operatic,  imputar  and  rag- 
lime.  The  machine  furnishing  the  currents  has  been  bttiit  for 
N'ew  York,  and  is  to  be  set  np  in  ttiis  city  in  May.  An  iatcr- 
risting  feature  of  this  notable  performance  was  tbe  fact  that 
about  400  telephones  were  in  areuit  at  the  same  lime,  to  illus- 

irale  the  fa'.-ility  of  distribution,  but  were  "chokol"  in  sand,  as  the 
or,,-  t.ci  ivcr.  consmiiing  three  watts,  was  all  the  auditors  needed 
to  .1,  'uer  to  them  sweet  sounds  from  the  distant  ''music  dis- 
tillery." 
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THVRY  SYSTEM  IS  C.KHAl  liklTAlS -'SUati.  Oick, 
Kerr  &  Co,  of  London,  have  obtained  a  license  for  the  Thury 
Miies  diKct-cuTTcnt  power  traotmistkia  qrstcm  for  Great  Britain 
and  it(  catooics. 

mttBLBSS  STATIONS  SOLD.-^Tht  Dtr  Ferat  WiKlen 
TelCgnph  Company  turned  uvcr  tn  the  Navy  Department  la^t 
week  atatkins  at  Pensacola,  Key  West.  San  Juan,  Porto  Rico; 
Guantanaino,  Cuba,  and  Colon,  which  the  onf  ;'  ' ■>  li '  '  '  in  r.it-  1 
I'he  total  paid  by  the  Government  »a«  $05,000.  ur  $ij.ooo  tor 
«Mh  Station. 


KEIV  PAClfK  CABLE.— It  is  arauMUiced  from  MmhIi,  P.  U 
tfant  the  cdile  Uyiqg  ataamer  Sihertown  landed  the  shor«  end 
of  the  Commercial  Pacific  Company'*  cable  tiiere  «m  March  24 
and  began  paying  the  cable  out  acroM  Admiral  Dewey's  former 

battle  line  toward  Shanghai. 


RAlLRO.iD  rh:i.r.l'HO\y.—.\  special  dispatch  from  the 
West  states  that  an  independent  long-distance  telephone  line 
will  be  equipficd  by  the  Union  and  Southern  Pacific  road^  be- 
tween Omaha  and  San  Franciseo  for  me  by  trainmen  and  ofliciatt. 
Coounerdal  business  may  be  accepted  over  (he  line. 


PHILADELPHIA  TKAl  LL  -LarKr  plans  arc  in  view  for 
increasins:  Ir-tlTic  fyoilities  in  Philadelphia.  By  an  agreement 
reaclio'I  lij.  .M  v.  r  \\  1  iver  with  the  Philadelphia  Rapin  Tr.iribit 
Cbmpany,  that  company  undertakes  to  complete,  within  three 
years,  subways  under  several  street!  in  the  btUtneM  center  of  the 
fity  and  an  elevated  railway  from  the  lonttaem  lection  of  the 
dtr  10  Fraokford. 

BLOCK  SIGNALS,— Wt.  E.  H.  Harriman  has  instructed  Mr. 
Jtdina  Kmttsdinitt,  director  of  maintenance  and  operation  of 
his  roads,  to  begin  work  itntncdiatcly  with  a  view  to  initalling: 
3,342  miles  of  autoniafli  Intiu  block  signals,  which  will  '  ^; 
nearly  $.3,000,000.  Tin-  -it::  J-  :m  lo  be  pl.iceJ  over  the  ciuue 
linc  of  the  Uni m  I'.i.  iii.  ..11  1  .S.Miti.i  rn  Pacific  11  i-'-.  In  twcen 
Omaha  and  Saii  Fraiiciso»,  .1  iiist.uice  of  1,800  miles,  and  also 
between  San  Francisco  and  I>is  .Annclcs.  on  the  S<>Ulhcm  Paciiic. 
a  disunce  of  54a  miles.  This  is  believed  to  be  the  most  exten- 
sive piece  of  electrical  work  of  the  kind  ever  undertaken. 

PUSH  BVTTOK  ror/ArC-Preparations  are  making  to 

convene  the  r>ouni.i.  the  fir»l  Russian  national  parliament.  The 
seats  to  be  occupied  by  members  of  the  National  Assemhiv  in  the 
Tauridc   P,iI.-ico  there  base  Ix-en  equipped  with  ■  •  ;ir:  1  .i|i 
par.!*!!?  similar  to  the  system  prufKurrl  several  years  ago  tor  use 
in  till  of  Representativ:  V  i    W"  ishington.  by  which  mem- 

bers press  buttons  and  rcRistvr  their  votes  at  the  clerk's  desk, 
thus  avoidiuR  the  de'ayx  nf  roll  calls.  It  will  perhaps  be  remem- 
bered that  Mr  Rdisoii's  first  invention  was  an  electric  rating 
system  for  [egis:ature$.  The  absence  of  enthusiasm  in  its  re- 
ception rather  discouraced  him  at  the  time. 

i;i-/r!irS!CAL  KIISKAHCII  —  riw  Carne«ie  Institution  of 
Washington  has  acquired  five  acres  of  ground  alongside  of  Rock 
Creek  Park,  on  which  (o  construct  a  laboratory  for  geophysical 
research.  The  investigations  will  be  in  charge  of  Prof.  Arthur 
L.  Day.  of  the  United  States  Get>logical  Sorrey.  The  ttudertaking 
is  the  most  important  of  its  kind.  A  suid|y  will  be  made  of  the 
mineraff  eomposing  the  earth's  crtitt,  with  n  view  to  determining 

scientific  f.icls  rel.'itive  to  the  earth's  f.irrr.itl  n  that  heretofore 
h.ive  baffled  geophysicists  because  of  the  l.nk  tit  facilities  for  ob- 
taining accurate  information  The  ,-ipparalu*  with  which  the 
experiments  will  be  conducted  is  new  r.f  iis  kind,  and  through  the 
assistance  of  the  Carnegie  InvtitutiLMi  scientists  will  obtain  data 
of  great  value.  A  good  deal  of  electrical  work  will  be  involved. 


ELECTRiCn  V  OX  SnrPBOARD.^Thc  more  modern  the 
SleatnBhi(>  the  larger  her  electrica!  equipment.  The  largest  am! 
most  comjii'  t':  c  (  ctric  installation  ever  fitted  on  Ixiard  ship  is 
that  for  the  new  Cunarder,  tite  .UauritaHm,  now  building  ai 


Wallscnd, .  England.  The  vessel  will  be  lighted  by  about  5,000 
lamps  of  16  cp,  which  is  more  than  double  the  number  fitted  on 
the  Ctdrie,  The  electric  passenger  elevators  are  to  be  erected 
for  cOmwying  the  passengers  between  the  six  decks,  two  elevatort 
for  titgiage  and  six  smaller  elevators  for  the  mails,  etc.  There 
will  be  a  tcHephone  exchange  cu  board,  wkiek  will  connect  (he 
chief  passenger  sections  of  the  ship  with  the  oiflScersf,  and  there 
arc  also  to  be  special  telephones  fnnn  (be  bridge.  There  will  also 
Ik  v.\r:r,v.i  electric  hcatets  and  dectric  curling  tong  healers  for 
the  wouitii  pas.sengers. 


SHAPOU'S  WE  ARE,  but  whether  we  are  all  the  kind  of 
shadows  suggested  in  the  snbioined  dispatch  will  require  a  good 
deal  of  proof.  A  specnl  caWe  message  from  London  of  Uarch 
.S4  says:   In  the  coarse  of  a  lecture  before  the  Psycbo-^n* 

peutic  Society  Dr  Wiml  niinounced  tliat  Prof.  Flmer  Gates,  of 
V\'.-ishington,  D.  C.  a.  ho  has  been  experimenting  with  light  rays, 
has  found  about  five  octaves  above  vioirt  n  ir>rm  of  waves  siniilur 
to  X-rays.  Under  these  rays  living  objects  throw  a  shatlow 
which  exists  only  as  long  as  there  is  life  in  the  object.  A  live 
rat  was  placed  in  a  hermetically  sealed  tube  and  held  in  the  path 
of  the  rays  in  front  of  a  sensitized  screen.  So  long  as  the  rat 
was  alive  it  threw  a  shadow.  When  it  was  killed  it  became  sud- 
denly transparent.  'Here.'  said  the  lecturer,  "diere  tras  a  strange 
phenomenon.  M  the  very  instant  the  rat  became  transparent  a 
shadow  of  exactly  the  same  shape  was  noticed  to  pass,  as  it 
were,  out  of  and  beyond  the  glass  tube  atld  vanished  as  it  passed 
upward  on  the  sensitized  screen." " 


AUTOMOBiLE  CLUB  BUILDIS'u.-  The  cornerstone  of  tha 
new  house  of  the  Automobile  Club  of  America,  in  New  York 
City,  was  laid  on  March  m,  on  West  Fifty-fourth  Street,  by  Qr. 
S.  S.  Wheeler,  who  in  additimi  to  beii^  president  this  year  of 

the  .\mcrican  Institute  of  Electrical  Engineers,  is  chaimuin  of  , 
the  building  committee  of  the  club.    Past-President  Shattiicfc 
iiirid    ,1  pro[iliitic  speech,  a  copy  of  which  went  intc  iln  •■'.riue- 
With  otlier  records.   Quoting  a  verse  from  the  Bible  '  •  ilir  cftic: 
that  "the  chariots  shall  jostk'  ■  ti;  nr-rihcr  in  ili<-  lircnl 

ways,"  he  spoke  of  the  wonders  of  electricity  and  steam  m  the 
last  century,  and  concluded  with  the  prediction  that  in  view  of 
the  success  of  ballooning,  the  automobile  will  in  turn  be  super- 
seded by  the  flying  machine.  It  is  hoped  that  the  members  may 
occupy  the  new  house  early  next  winter.  The  building  will  be 
ei^  stories,  in  hei^,  absolutdy  lide'prDof.  The  top  floor  twill 
be  fighted  by  deyHghti,  ukU  will  be  divided  into  a  nuntier  of 
rooms  for  members  of  die  club,  who  are  interested  in  experiment- 
ing in  problems  of  automobile  construction  and  engineering.  The 
main  cliibrooms.  assembly  hall  and  library  will  be  on  the  second 
floor  Special  provision  will  be  made  for  the  charging  of  electric 
automobiles 

POWER  IN  IDAHC-la  April,  igoa,  Mr.  L.  L.  Nunn.  of  the 
Tclluride  Power  Company,  made  an  appropriation  of  the  flood 
waters  of  Rear  River  for  power  purposes.  Later  the  Govern- 
ment intervened  and  a  kmg  delay  occurred,  pending  the  inves- 
tigation as  to  the  feasibility  of  the  project  as  an  irrigation 
'clienie.  the  object  of  the  Government  being  to  fnniish  water 
to  settlers.  .At  that  time  the  Government's  engineers  tS  f  -.r'::'. 
there  were  about  150.00O  acres  ih.at  might  1h-  reclaimed.  Mean- 
while. |ri  r.  ii>nip;inies  built  canals  to  supply  so  much  land 
that  only  'w.ooo  acres  remained,  and  the  Government  finally  per- 
mitieil  its  claim  to  lapse  on  the  theory  that  it  could  not  afford 
Id  go  to  such  an  expense  for  so  small  an  area.  It  is  now  Mr. 
Nunn's  intention  to  divert  this  water,  which  comes  in  a  fk)od 
in  the  sprhig,  by  canals  to  North  And  Bear  Lakes,  using  these 
lakes  as  reservoirs.  Thence  the  water  is  conducted  down  the 
channel  of  Bear  River  to  the  point  of  the  proposed  power  station, 
insuring  ;i  (lermanent  flow  all  the  year  round.  The  water  ap- 
prtipriated  is  estimated  to  generate  50.000  hp  under  1  lie  i.f 
50G  ft.  and  iO,ooo  hp  will  be  utilized  this  year.  The  generating 
station  will  he  lix-aled  about  4-;  miles  north  of  J.ogan,  Utah,  and 
the  equipment  for  the  lir<t  two  units  has  already  been  ordered. 
It  i"  the  iniention  of  the  company  to  transmit  power  to  southern 
Idaho  and  northern  Utah. 
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NATIONAL-INTERSTATE  TELEPHONE  ASSOCIA- 
TION.— The  next  convention  of  the  National-Interstate  Tele- 
phone Association  will  be  held  at  the  Auditorium  Hotel,  Chicago, 
III  ,  June  26,  27  and  28s  next.  Mr.  A.  L.  letu,  Nashville,  Tenri., 
is  secretary  of  the  Association. 


AN  ELECTRIC  RAILWAY  FOR  CHINA.-Um  Dat,  a 
wealthy  Chinese  merchant  of  Victoria,  R.  C,  is  interested  with 
a  number  of  his  associates  in  a  plan  to  build  an  interurban  elec- 
tric railway  from  Canton  to  Sanwu,  China.  The  city  of  Canton 
has  a  population  of  s.ooaooo  and  Sanwu  has  soaooo  residents. 
At  the  present  time  the  service  between  the  cities  is  an  antiquated 
junk  line  on  the  River  Sanwu,  a  distance  of  about  go  miles. 
These  junks  are  towed  by  a  launch  and  carry  both  passengers  and 
freight.  The  trip  takes  about  14  hours.  Each  of  the  junks,  how- 
ever, carries  about  200  passengers.  The  electric  service  to  be 
initiated  will  make  the  trip  a  matter  of  only  three  hours,  and 
will  reduce  the  cost  very  considerably.  Lim  Dat  intends  to  utilize 
a  stream  from  the  Quaitongshun  Mounlaini  for  hydro-electric 
power. 


MADISON  BRANCH,  A.  I.  E.  £.— The  March  meeting  of 
the  Madison,  Wis.,  branch  of  the  Institute  was  held  on  Thursday 
evening,  March  15,  at  the  hall  of  the  H.  L.  Doherty  Club  and 
the  subjects  of  "Telephone  Engineering''  and  "Aereal  Cable 
Construction  for  Telephone  Exchanges"  were  discussed  by  the 
members  present.  Mr.  J.  B.  Koinniers  abstracted  Mr.  Carty's 
paper  on  "Telephone  Engineering,"  and  Mr.  C  W.  Burkett 
presented  a  ver)-  excellent  paper  on  "Aerial  Cable  Construction 
for  Telephone  Exchanges."  At  the  conclusion  of  his  paper,  Mr. 
Burkett  showed  a  series  of  lantern  slides  comparing  the  old 
methods  of  open  wiring  previously  employed  with  the  much 
neater  and  more  permanent  construction  with  the  use  of  cables. 
The  meeting  was  very  well  attended  and  the  subjects  were  ex- 
tensively discussed.  A  short  social  meeting  followed  llie  read- 
ing and  discussion  of  the  papers. 


HIGH-VOLTAGE  EXPERIMENTS.— Somt  important  ex- 
periments are  being  made  at  the  Thury  Works  in  Geneva,  Switz- 
erland, on  high-voltage  tranismission  by  direct  current.  The  ex- 
periments indicate  that  the  use  of  100,000  volts  direct  current 
is  entirely  practicable,  and  that  by  connecting  the  neutral  point 
of  the  generating  machine  to  earth  at  the  station  a  voltage  of 
aoo.o(»  between  the  wires  of  a  transmission  circuit  is  prac- 
ticable. The  experiments  have  also  shown  that  in  underground 
cables  a  direct-current  voltage  may  be  employed  more  than 
twice  as  large  as  with  alternating  currents.  For  example,  a 
cable  pierced  at  a  voltage  of  yifioo  alternating  current  was  found 
to  withstand  between  70,000  and  80.000  volts  direct  current. 
In  the  experiment  alternating  currents  of  perfect  sine  wave  form 
were  used  and  there  were  no  resonance  effects,  which  latter  would 
•till  further  militate  against  the  alternating  current. 


Dr.  Thaddeus  Cahill. 


Thaddcus  Cahill,  the  inventor  of  the  beautiful  elect ric-music 
system,  described  in  the  Elechiical  Wmuji  of  March  to,  1906, 
was  born  in  the  State  of  Iowa  in  1867,  the  son  of  a  physician,  and 
was  educated  at  Oberlin  in  the  Western  Reserve  of  Ohio,  a 
village  noted  for  its  happy  bU-iiding  of  Puritan  earnestness  and 
modem  culture,  and  the  seat  of  an  endowed  conservatory  of  music 
that  is  one  of  the  best  in  the  United  Slates.  He  acquired  the 
rudiments  of  an  English  education  and  of  Latin  and  Greek  under 
private  tutors,  entered  the  Oberlin  High  School  in  i88j,  and  grad- 
uated in  1KH4,  the  youngest  member  in  his  class  and  at  the  head 
of  it.  The  next  year  he  studied  in  the  Oberlin  Academy,  but 
an  active  spirit  and  the  desire  to  perfect  certain  inventions  in 
which  he  was  interested  led  him  to  break  away  from  the  routine 
of  college  to  have  more  time  for  inventive  work.  He  was  then 
interested  in  certain  musical  experiments  and  inventions,  from 


which  the  electric-music  system  has  grown,  and  also  in  certain 
plans  to  increase  the  output  of  the  typewriter  and  to  reduce  the 
labor  and  fatigue  of  operating  it 

From  :88s  to  18SS  he  divided  his  tithe  between  inventive  work, 
in  which  his  father  and  brothers  generously  encouraged  and  as- 
sisted him,  and  college  studies  under  private  tutors.  To  find 
leisure  and  means  for  his  studies,  he  obtained  a  clerkship  at 
Washington  in  1889,  with  a  member  of  Congress,  the  late  Amos 
J.  Cummings.  First  as  private  secretary  to  Mr.  Cummings,  then 
as  clerk  of  the  Committee  on  the  Library  of  Congress,  and  later 
as  stationery  clerk  of  the  House  of  Representatives,  the  young  in- 
ventor found  leisure  both  for  legal  studies  and  for  inventive  work, 
which  during  this  period  consisted  partly  in  the  making  of  models 
and  experiments,  but  chiefly  in  the  making  and  remaking  of  one 
elaborate  set  of  drawings  after  another. 

On  going  to  Washington,  in  1889,  Mr.  Cahill  began  to  read 
law,  and  in  1892  he  graduated  from  the  Columbian  (now  George 
Washington)  University  Law  School,  where  he  stood  third  in  a 
class  of  more  than  too,  and  was  one  of  five  to  receive  honorable 
mention  from  the  law  school  faculty,  of  which  Judges  Harlan 
and  Brewer,  of  the  United  Stales  Supreme  Court,  and  Judge  Cox, 
of  the  Supreme  Court  of  the  District,  were  members.  In  1893  he 
received  the  degree  of  LL,M.  In  1894  he  was  admitted  to  the 
bar.  In  1900  he  received  the  degree  of  D.CL  for  legal  studies 
from  the  Columbian  University. 

During  his  school  days  in  Ohio  the  physics  of  music  and  the 


DR.  THAOOEl^S  CAUILL. 


defects  of  existing  musical  instruments  had  engaged  his  atten- 
tion. He  made  many  experiments  with  a  view  to  the  productioa 
of  music  electrically,  but  without  achieving  entirely  satisfactory 
results.  In  Washington,  as  noted,  he  gathered  together  the 
tangled  threads  of  the  dectric-music  plans,  which  had  occupied 
him  in  boyhood,  and  became  convinced  that  music  by  electricity, 
to  be  generated  with  the  most  beautiful  chords  and  perfect  ex- 
pression, by  living  performers  at  a  central  station,  and  distributed 
therefrom  to  the  homes  of  the  people,  over  a  wide  area,  was  a 
practicable  thing,  which  he  could  carry  out  Another  invention 
upon  which  he  worked  was  the  electrical  typewriter,  bearing  his 
name.  For  several  years  he  carried  on  both  hncs  of  investigation 
in  parallel. 

His  first  "telharmonium,"  submitted  to  Ijord  Kelvin  in  tgo2, 
though  less  perfect  than  subsequent  ones,  and  from  the  number 
of  generators  limited  to  music  of  a  simple  character,  produced 
such  beautiful  effects  as  to  impress  every  one  who  heard 
It.  In  1902  Dr.  Cahill  cstablishcrl  a  Kirgcr  laboratory  at  Holyoke 
on  the  Connecticut  River,  under  the  superintendency  of  hit 
brother,  .Arthur  T.  Cahill,  where  his  work  has  since  been  carried 
on.  In  1903  he  removed  his  Washington  laboratorj-  to  Holyoke, 
and  commenced  the  construction  of  a  large  commercial  plant, 
for  lease  to  the  New  England  Electric  Music  Company,  of  which 
Mr.  F.  C.  Todd  is  president.  This  plant  is  substantially  complete, 
while  a  second  large  plant  is  well  under  way  for  installation  by 
Mr.  Oscar  T.  Crosby  in  New  York  City. 
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Electrical  Equipment  of  VVanamaker's  New 
York  Store. 


THE  new  building  erectrd  by  John  Wanamakfr  in  New 
York  to  acconimodale  *<inic  of  the  departments  of  his 
store  already  establi<ihcd  at  Broadway,  Fourth  Avenue, 
Ninth  and  Tenth  Streets,  i*  a  fonrtcen-story  >.tcel-cagc  struc- 
ture of  the  most  modem  type  and  occupies  the  square  block 
south  01  the  older  building.  The  new  store  cmljodie^  in  its  de- 
sign the  highest  development  of  mechanical  and  electrical  equip- 
ment as  applied  to  the  rrquiremrnis  of  department-store  ser- 
vice. The  installation  provides  fi>r  the  generation  of  electricity 
upon  a  large  scale  for  lightiiiK  and  for  motors,  and  also  for 
the  healing,  ventilating  and  mechanical  tervice  of  both  the  old 
and  new  buildings. 

CENBIATINO  EQUIPMEXT. 

The  power  plant  occupies  the  snb-b.i5ement  which  is  divided 
into  four  sections ;  one  section  is  devoted  lo  the  boilers  and 
boiler  auxiliaries,  another  section  is  (jiven  over  to  the  electrical 
generating  apparatus  and  hydraulic  elevator  pumps,  a  third  sec- 
tion IS  occupied  by  ventilating  equipment,  and  the  fourth  section 
contains  the  house  pumps,  air  compressors,  refrigerating  equip- 
ment, fillers  and  auxiliary  apparatus. 

Steam  is  generated  in  eight  joo-hp  Babcock  &  Wilcox  boilers 
arranged  in  four  batteries.  Passageways  are  provided  between 
the  balleries.  and  an  8-fl.  area  in  the  rear  contains  the  blow-off 
tank  and  piping  together  with  the  bilge  pumps  and  other  auxil- 
iaries. A  large  firing  space  is  provided  in  front  of  the  boil- 
ers with  two  industrial  railway  tracks  for  coal  and  ash  cars.  Coal 
is  sinred  in  a  300-ton  pocket  beneath  the  Fourth  Avenue  side- 


water  being  Used  and  preheated  in  Webster  open  feed-water 
heaters. 

Fig.  I  is  a  view  of  the  engine  room  showing  some  of  the  gen- 
erator units.    The  equipment  corsist*  of  six  300-kw  generators 


riG.  2.— SWITCaB0.\M>,  NEW  YORK  WANAMAKER  STORE. 

each  of  which  is  direct-connected  to  a  horizontal  cross-compound 
Buckeye  engine  operating  non-condensing  under  a  steam  pres- 
sure of  150  lbs.  The  engines  are  provided  with  a  gravity  oil- 
ing system,  a  force- feed  cylinder  lubrication,  a  combined  tele- 


Fiti.  I.— En'ci.ne  Room  of  the  New  York  Wanamaker  Stome, 


walk,  from  which  direct  delivery  is  made  to  the  narrow-gange  scopic  crosshead  oiler  and  indicator  reducing  motion;  but  ow- 
cars.     Feed-water  piping  and  pumpi  arc  in  duplicate,  city    ing  to  the  lack  of  space  the  tail  rods  usual  in  this  type  of  en- 
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gine  were  onutted.  The  engines  are  mounted  toKctlicr  with  their 
generators  upon  heavy  cast-iron  sub-bases  which  completely 
tie  the  high  and  k>w>pressui«  side  together  and  also  famish 
aqpport  for  the  gcneraton.  Becanie  of  the  many  odninns  in 
the  huemewt  it  ww  neeeamry  to  amiwe  the  engnm  ao  that 
one  of  these  columns  would  come  between  the  cylinden  which 
alw  neceMit!>ied  a  change  in  the  position  of  the  receiver.  The 
exhaust  steam  from  the  engine  and  all  auxiliaries  is  utilized 
far  heating  the  buildings  and  ilso  tlic  hot  water  -upply 
The  electric  generating  equipment  consists  of  six  jou-kw  di- 


DISTRIBtrriON  SYSTEM. 
« 

The  distributing  system  involves  many  interesting  featurei 
and  embraces  radical  departures  in  the  arrangement  of  condnhs, 
risen  and  panel-boards.  The  switchboard  controlling  the  fea- 
crator  and  dictrttnition  drcuitt  is  shown  ht  Fif.  *  herewith. 

This  is  made  up  of  fourteen  panels  of  which  six  are  devoted 
to  the  generators,  two  arc  totalising,  and  the  r«-ni,iinlng  six 
panels  arc  fi>r  fndcr  circtiits.  Of  the^c  ilic  Ihrer  in  ihe  fore- 
ground coiilnil  ilii-  u-eders  for  the  ItKlitun;  ■.y^'t-m  .mly.  wlille 
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three-wire  Wcvlinghou^p  gencr-itors  delivering  cur- 
rent at  an  rmf.  of  ^.^o  volts.  The  r.iliiiKS  of  these  machines 
provide  f<ir  25  per  cent  ov<rl'i.iiN  .-ilmM^t  iMiiiiiiuously  and  50 
per  cent  overloads  for  at  least  two  lioiirv  without  excessive 
overheating.  The  neutral  of  the  thref  ■.mti-  -vMem  it  tiken 
from  auto-transformers  bock  of  the  switchboard  which  are  rap- 
plicd  from  slip  rbifs  on  the  amuMnre.  The  mnsfermcn  are 
of  itniall  capadtTi  hcing  designed  for  only  a  limited  unbalanced 
load  upon  the  qrttem  which  has  been  very  carefully  planned 
for  eaw  of  balancing. 


ihr  three  at  the  opposiii.  end  'if  the  Ixiard  feed  motor  circuits, 
liach  generator  panel  i'^  cipiipped  with  two  ammeters,  a  field 
rheostat  handle,  a  M.'tnut  r  plui;.  a  fonr-pote  mam  switch  and 
a  foiir-pole  "rrvcr^ilo"  cirenil  breaker.  Two  voltmeters  are 
swung  from  one  enil  nf  the  Uiard  in  llic  n^ual  manner,  one  of 
which  is  permanently  connected  to  the  bus-bars,  while  the 
other  may  be  cut  in  on  the  leads  of  any  generator  bgr  (he 
usual  Iwitch.  The  totalizing  panel  at  the  left  of  the  gtMuntor 
section  is  for  the  motor  circuits,  and  i.<  equipped  with  two  trait' 
an  ammeter,  a  recording  watt-hour  meter  and  testing 
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equipment  consistiii);  of  an  ammeter,  recording  watt  hour  meter  to  60  hp  and  totaling  over  400  hp  With  the  exception  of  the 
and  a  selector  switch  for  the  voltmeter.  The  totalizing  panel  elevator  and  feed-water  pumps  a!l  liie  pumps  in  the  estat>- 
to  the  right  of  the  generator  section  is  for  lighting  circuits  and     lishmcnt  arc  motor-driven:  thc5c  include  bilge  pumps,  com- 
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l-'tG.  4.— TvfiLAL  Floor  I'la.s,  Suowixg  EtEcrmc  Light  Circuits. 


is  equipped  like  the  power  panel,  excepting  that  the  equipment 
is  in  duplicate  because  the  Hghts  arc  fed  from  a  three-wire 
system  while  the  motor  circuits  are  two- wire. 

The  power  feeder  panels  control  31  motor  circuits,  four  of 
which  are  in  reserve  and  one  is  a  large  trunk  feeder  leading 
across  the  street  through  a  tunnel  to  the  older  building.  The 
lighting  feeder  panels  control  14  three-wire  feeder  circuits, 
two  of  which  arc  trunk  feeders  to  the  building  across  the 
street.  Reference  10  the  engravirg  will  show  that  the  switches 
on  the  board  arc  in  duplicate:  one  set  lieing  u.sed  for  testing 
purpose.^.    Each  switch  has  immediately  below  it  a  switch  of 


pressors  for  sewage  ejectors,  house  pumps  supplying  fresh  wa- 
ter to  tanks  on  the  roof,  pumps  in  the  refrigerating  room  and 
pumps  for  the  vacuum  system  for  cleaning  carpets,  etc.    Some  of 


•i    '  . 
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riC.  5. — l.li:llTl.SO  I.N  fl.SNO  KOOM. 

the  same  capacity  which  is  cnimected  with  the  testing  equip- 
ment on  the  totalizing  panel.  By  closing  this  switch  and  opening 
the  regular  feeder  switch  the  power  consumption  of  that  part 
of  the  building  fed  through  the  feeder  may  be  ascertained. 

The  entire  ventilating  outfit  is  driven  by  direct-current  motors 
through  Morse  chains,  the  niotcir*  ranging  in  size  from  5  hp 


FIG.  6. — VIEW  or  ONE  OK  THE  LARGE  PA.SEI.  BOARDS. 

thcie  motor-driven  pumps  are  shown  in  the  accompanying  en- 
gravings. 

The  building  is  divided  electrically  into  five  sections,  four  sec- 
tions being  at  present  in  use.  Each  section  has  two  centers  of 
ilistribution,  one  fx-low  the  first  floor  level  and  the  other  below 
the  ninth  floor  level ;  the  former  supplies  all  the  panelboards  in 
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it!  particular  section  from  the  sub-basem«nt  lo  the  second  floor, 
while  the  latter  supplies  the  panelboards  from  the  third  floor  to 
the  attic.  Sub-feeders  extend  up- 
wards and  downwards  from  these 
centers  of  distribution  to  panel  boxes 
on  each  floor,  which  control  the  local 
circuits.  The  feeders  rise  to  their 
respective  panels  in  special  shafts, 
which  are  in  reality  closets  extending 
from  floor  to  floor,  the  feeders  pass- 
ing through  the  floors  in  the  usual 
manner.  Ihc  panclboard  itself  is 
fastened  to  angle-iron  supports  ex- 
lending  from  the  floor  to  the  cciluig 
above,  and  is  encased  in  a  sheet-steel 
casing,  as  shown  in  Fig.  6  herewith. 
This  casing,  together  with  the  feeders 
and  conduit,  is  located  witlvin  a  spa- 
cious closet  with  double  hinged  doors. 
The  feeders  are  enclosed  in  conduit 
only  where  they  pa^>  ihrxuigh  the  con- 
crete floor,  being  run  as  open  work 
from  floor  lo  floor,  the  angle-iron 
supporting  the  panel-box  also  acting 
as  a  support  for  iron  strips  which 
hold  the  insulators  through  which 
the  cables  pass.  The  advantage  of 
this  arrangement,  aside  from  the  re- 
sultant economy,  is  that  the  entire 
|»nclboard  and  its  coimecling  circuits 
are  rendered  easily  accessible.  b;ing 
entirely  unconcealed  from  floor  to 
ceiling,  and  this  without  affecting  the 
interior  finish  of  the  store.  These 
risrrs  arc  in  all  cases  of  heavy  insu- 
lated cable  500,000  cir.  mils  to  iXKio,- 
Too  cir.  mils  in  area;  sub-feeders 
ranK>*  from  40aooo  cir.  mils  to  500,- 
000  cir.  mils  in  area.  The  layout 
permits  a  maximum  drop  of  five  volts 

volts  from  the  switchboard  10  the  farthest  outlet ;  the  maximum 
allowable  feeder  drop  being  three  volts,  while  the  drop  in  banch 
circuit*  docs  not  exceed  two  volts.  It  is  thus  possible  with  a 
generator  voltage  of  3jK>  on  a  three-wire  system  to  use  lio-volt 
lamp-  in  the  farll'.est  ovtirt 

aw:  ANI>  IN<  ANDtS<-ENT  IJCIlTIKr.. 

The  greater  part  of  the  general  store  illumination  is  furnished 
by  arc  lamps.   These  are  spaced  about  20  ft.  apart  in  all  direc- 


present  installed ;  but  these  are  confined  to  certain  floors,  there 
being  no  arc  lighting  on  the  second,  third,  fifth,  sixth,  seventh 


Fin.  9.— PLAN  view  OP  MUSIC  HAIX,  SHOWING  LAVOL'T  OF  ELECTRIC  CIRCUnS. 

and  ninth  floors.  VVhcn  the  building  is  complete  there  will  be 
over  1400  arc  lamp  outlets  available.  Each  arc  lamp  is  entirely 
independent  of  the  other,  being  fed  from  a  separate  circuit  from 
the  panel  and  controlled  through  an  individual  knife  switch  and 
enclosed  fuse  on  the  panelboard,  The  individual  circuits  average 
60  to  70  ft.,  the  longest  being  I30  ft.;  they  arc  wired  with  No. 


rlO.   7. — AUTOMATIC  MOTOR-DRIVEN  AIR  COMPRCiiSORS. 


FIG.  8.— MOTOK-PRIVEK  BOUSE  PUMPS. 


lions,  from  15  to  2$  arc  lamps  Iwing  controlled  from  each  panel-  12  and  No.  14  wire,  depending  on  the  length  of  the  circuit.  The 
board  in  Ihe  ri*er  rIoMrl-,     There  arc  about  750  arc  lamps  at     arc  lamps  are  placed  midway  between  building  columns  and  10  to 
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I*  SL  above  the  floor.  The  batfit  lued  operate  at  115  wlta  and 
at  6.6  amp.  have  i,aoo  notofaial  cudle-vower.  The  lanin  are  of 

Stonley-G.  I.  make  and  are  of  the  enclosed  type. 

Incandescent  electric  lighting  i»  depended  on  entirely  on  many 
floors,  and  is  also  usfd  to  siipr>''':ii<tii  tbt-  arc  lamps  on  other 
floors-  In  the  *i!h-tsiisetnerit  ir-cantltscciit  li|<htirp  ii  trscd  very 
largely,  240  outlets  Lieing  provided,  whUc  i[i  the  stiow  windows 
both  on  the  street  and  in  the  Rapid  Transit  Subway  aUtion,  in 
die  art  gallery  and  in  the  mus-j  hall,  concentrated  fli^  *tt  wed 
with  special  Friak  reflectors.  In  tbe  piano  ahow  roOina  on  the 
iccend  floor  and  aUo  in  the  modd  home  and  the  mnaic  hall. 
atuddH  ceiling  l%|faiti  are  extensivdiy  uacd.  dnMMt  800  outleu 
having  been  provided  for  this  purpose.  The  chandelier  lighting 

in  o;ie  section  of  the  piano  roi  m  is  sli.jwn  by  Fig.  5.  It  would 
appear  from  the  cugriMiig  tlut  :tie  oistTibiition  of  lights  was 
not  RfK-jii,  but  this  is  not  the  case.  The  dec urativc  color  scheme 
in  this  section  is  of  such  a  chanicicr  that  truthful  plT>tograr>-ic 
reproduction  is  impossible.  The  outlets  in  the 
condnit  laratem  number  4^4,  of  which  847 
aia  for  chanddien,  agf  for  brackets,  777  for 
atndded  iaiBipa«  4M  for  drop  lighta,  for 
attachment  phis  boxea  and  aas  for  floor  hoxet, 
the  rcmaJiidci  being  used  for  switches,  arc 
lamps,  etc.  All  elevator  shafts  are  provided 
with  plug  sockets  at  every  floor  in  order  to 
facilitate  shaft  lighting  for  mechanics  at  wotk 
In  the  shafts. 

The  fCncrat  rocr  ayatem  ia  aupplemeated 
tv  a  a^nie  riaer  gmp  for  lint  ornamental 
lighthit  in  die  open  enwt  in  tlie  center  of  the 
btdldini^  Faneiboards  are  installed  at  every 
third  floor,  which  control  brandu  s  to  -.hi'  in 
tervening  floors.   There  are  tio  lixliti.  m  ih« 

court,  however,  above  tlic  eighth  :]■.  r,  an 

ornamental  skylight  spanning  the  court  at  this 
^int. 

vaammt  or  RMtnutcB  itunciMAinH. 

An  iaoovatkm  in  department  store  ettutpment 
haa  been  nude  In  fhe  Wamunakcr  store  by  the 
addition  of  a  lamic  hall  having  a  seating  ca- 
pacity of  T.iOO  pcr^l:■ll^.  iUld  3  iiiodel  h-.iJUSC 
1  he  liitter  is  a  typical  two  story  suburban 
<ivvellii;g  erected  within  the  b;:ildir;g  .'it  the 
Fourth  Avenue  and  Ninth  Street  comer  oi  ttic 
sixth  and  seventh  floors,  occupying  a  Space 
about  85  ft.  square.  £(ghleen  rootns  are  pro- 
vided in  the  hoiiae,  wfasdi  wU  be  nsed  for 
cxhiUtioa  pnipoaea  to  dMnonstrale  swifaoda  of 
fumiahinf  and  siweitfone  for  fnniitnre  de- 
aigns  and  interior  decorations  to  harmonize. 
Fig.  10  shows  the  first  floor  plan  of  this  model 
house,  including  the  layout  of  the  wiring  and 
conduit  for  lighting.  The  Louis  W  salon  has 
a  domed  ceiling  oblon«  in  shape,  .nround  the 
edge  of  which  is  a  row  of  28  studded  lights  to 
heighten  the  artistic  effect  of  the  decorated  ceil- 
ing. The  room  is  also  provided  with  five  chan- 
ddicrs  and  four  two-onttet  bnidceis,  the  center  chanddicr 
lundng  able  Ug^s  and  the  others  four  liufhla  cmA.  The 
swildics  controliins  the  lights  are  placed  n«ir  the  door. 
In  the  r!iniMf;-room  a  very  pleasing  effect  i>  obtained 
liv  an  ar.b.-d  i  filinff  having  40  Studded  lights  and  a  tour- 
light  chandelier  in  the  center.  In  additn  ii  tbicf!  two-light  brackets 
are  provided  at  the  sides  and  a  floor  outlet  in  the  center  of  the 
raon  for  a  table  candelabrum.  The  garden  has  a  vined  trellis 
atonnd  the  four  sides  and  a  fountain  in  the  center.  Two  rows 
of  studded  Ughia  are  placed  in  troughs  fixed  to  the  trellis  work 
and  special  refleetora  throw  die  light  upwards,  giving  a  soft  maan> 
effect.  In  addition  there  are  44  drop  lights  under  the  trellis 
for  Chinese  lantern  effect*. 

The  lights  in  the  model  house  are  conlrelled  from  a  centrally- 
located  panelboard  in  the  hall,  from  which  lead  42  circuits  for  the 
first  floor  and  15  circitits  for  the  second  floor.   The  lights  are 


in  almost  all  caici  canttaOed  from  loeal  c«rltdi«a»  an 
receptacles  are  provided  for  deeorativa  light  oonnectiona.  Ad£- 

tional  circuits  other  than  those  shown  in  the  plan  have  also 
been  provided  for  future  decorative  lighting  schemes,  and  these 
are  controlled  tro:n  an  auxiliary  panel  located  beneath  the  stair- 
way on  the  first  lloor.  Ilie  uiodcl  house  panels  are  supplied  by 
three  joo,oao-cir.-mi1  feeders  from  the  No.  i  group  of  risers. 

The  lighting  circuits  in  the  music  hall  are  shown  in  i<ig.  9. 
In  the  center  of  the  ceiling  is  a  300-light  chandelier,  while  a 

torn  of  fio  studded  lights  ia  amaged  on  the  praaoenium  arch, 
and  ■  row  of  do  bracket  lights  aUtti  fhe  inner  edge  of  ifao  bat- 
cony.  The  stage  is  lighted  by  a  row  of  80  footlights.  There 
are,  in  addition,  a  Urge  number  of  bracket  lights  sod  small 

chandeliers  for  li>;hting  the  s;Jcs  ,ind  rear  of  the  auditorium  and 
balcony,  a  large  number  of  studded  lights  over  the  rear  of  (he 
balcony,  and  floor  outlets  In  all  parts  of  the  auditori  nn  floor 
and  balcony  for  special  lighting.   In  the.  right  wing  of  the  stage 


rlli.   10. — fLAH   VIEW  OF  FIRST  FLOOR  OF  MODCI.  BOUSR,  SHOWING   UCRTS  AND 

uoniiMa  cnicims. 


are  two  panelboarda  which  control  all  the  poieljr  tbaatcieal  light- 
ing; standard  dimmers  controlling  the  K^itfaig  intensity  of  the 

footlights,  proseenitmt  arch,  large  chandelier  and  floor  ontleb 

t;-.L-  ,l;ii;c.  the  auditorium  liphtinR  heirig  controlled  from  the 
rear  ni  the  auditorium.  A  speuat  pa::c:  is  devoted  to  the  -if;ht- 
111^  01  [|u-  exits,  the  ejcif  lighting  circuits  being  '.n-talled  i:ide- 
pendent  01  ilic  other  panels.  In  this  lesjH'ct  the  lighting  of  the 
music  hall  conforms  to  regular  theatre  practice,  exit  lights  being 
installed  at  the  13  exits  to  the  lire  escapes  and  store  proper.  _ 

The  chanddier  b  wired  for  24  circuits,  each  ooosisting  of  three 
Na  6  wires  in  conduit  The  footliglita  and  proaoenium  arch 
limits  are  fed  from  two  drenits.  Hw  panda  in  Oie  aoditorium 
and  balcony  control  s8  three-wire  circuits,  the  general  arrange- 
ment«  of  which  arc  indicated  in  the  drawing.  The  pipe  organ 
installed  in  the  sp.nr-,  ,.n  either  side  of  the  stage  ha?  a  15-hp 
motor  to  operate  it  and  the  echo  organ  is  equipped  with  a  3-hp 


Digitized  by  Google 


66a 


ELECTRICAL  WORLD. 


Vol.  XLVII.  No.  ij. 


motor.  Fresh  air  »  cmipUed  to  the  udtKwiuffl  Iqr  1 39-lip  motor* 
driven  fan,  wMk  the  vitiitcd  air  in  pwnped  ovt  ty  la  exbsttii 
ha  driven  by  a  «>-1i||>  moH».  Una  it  will  lie  aeen  that  ample 
provision  is  made  to  insare  an  adequate  supply  of  ftasb  air, 
and  the  removal  of  the  foiil  air,  wl^h  is  so  esaeniial  in  a  lull 
of  this  character, 

TeLaraoxB  ano  sicnaunc  wiKiNa 
An  interesting  arrangement 'of  conduits  has  l>een  installed  on 
all  floors  for  bdi,  telephone  and  signal  wires.  Three  lines  of 
ijj-in.  galvanieed-^ron  pipe  ate  bid  under  die  floor  fnmi  the 
riser  shafts  and  encircle  the  floor  in  such  manner  that  all  parts 
of  the  floor  are  within  short  range  of  the  iitlLt  pninti,  Con- 
nM-tion  boxes  are  installed  at  interx'als  of  .id  to  ;o  ;t.,  into  which 
the  llirc:  ^iiif.  .:'f  c<i::<1nil  .in-  buslirrl  1  ii<-r  bo.xcs  are  of 
pressed  «tfcl  lt>  in.  square  and  have  iigiic  ntling  brass  cover 
plates  ftush  with  the  surface  of  the  fini«hed  floor.  Service  outlets 
throttgb  which  connections  are  extended  to  telephones,  bells,  etc, 
are  located  approximately  lO  ft  apart  throughout  the  entire  sys- 
tem. From  tiicae  outlet  tecs  and  die  vacant  sides  of  the  con* 
neetion  bones,  wires  are  flsbed  under  the  floor  to  any  desired 
point  The  tees  in  the  conduit  lines  are  entirety  concealed  be- 
neath the  floor,  but  are  accessible  through  removable  sections 
of  the  flooring  above  them  held  by  two  screw*.  The  tees  are  nor- 
mally plugged,  but  arc  fitted  with  outlet  bushintc^s  when  con- 
nections are  to  be  made  through  them. 

The  connections  for  these  low-voltage  circuits  are  made  through 
a-in.  oooduil  risers  located  bi  the  same  closets  with  the  lighting 
riaeta.  Tbeie  auxiliary  risen  are  provided  with  special  inter- 
connected panels  at  eveiy  floor  throufh  wbkh  l>ranch  oonoec- 
tions  to  the  under-floor  conduit  ^tcma  are  easily  made.  The 
Interchanging  of  eomwctiana  may  also  be  easily  accomplished  at 
these  pAutU,  which  are  also  valuable  for  making  teals  of  the 
various  sysUTn<-. 

All  tclephrnu-  hn<  5  •.vit  iiii  ilif  building  arc  run  in  conduit, 
as  well  as  all  bcU  and  :>ig]i^l  wiring,  wnirhman's  time  detector 
circuits  and  fire  alarm  signal  systeroi  .\iJd-(ional  low-viij.igc 
circnits  may  be  added  at  any  time  and  for  any  purpose  whatever 
with  a  minimum  of  trouble. 

The  wiring  in  the  building  is  installed  in  extra  heavy  lorieated 
conduit^  of  which  over  ys  miles  is  hi  use.  The  iwitdi  and  panel- 
boards,  some  of  the  iMler  controlling  over  60  drcohs,  were  snpr 
plied  by  the  H.  Krantz  Mfg.  Co..  of  Brooklyn.  M.  Y.  Bossert 
oiitlrt  Iwixfv  .Tto  ii-.^'!  .ind  H.irt  5«itchr'^  and  baseboard  plugs, 
the  flf'or  oin^tt^  liMiiK  i'i  St.iiilc>-G.  I.  m.ike.  The  architects  and 
engineers  of  ;(ir  fmililni)!  «ore  D.  H.  Biiriili.im  4  Co.,  of  Chicago, 
and  the  Thompson-Siarreit  Co.,  of  Kcw  York,  was  the  contractor 
for  the  entire  electrical  installalion. 


Polonium  Rays. 

Thomson  and  Rutherford  suspectef?  p  '^Y^.  si 

though  they  produce  a  positive  charge:  liv  ili  ir  iri.^yact.  do  not 

consist  of  ijiircl  .    |  itive  particles,  :.vi  i  K'l'hcrford  estimated 

that  for  every  lour  o  particles  emitted  one  electron  was  also 
emitted  by  polonium,  thus  reducing  their  apparent  positive  charge. 
Soddy  also  supposed  that  both  positive  and  negative  corpuscle* 
are  generated  by  the  impact  upon  the  R.is  i>f  neutral  particles, 
which  alone,  he  maintaiocd,  are  emitted  by  the  polonium.  In 
order  to  test  these  qticilions  P.  Ewers  lias  adopted  a  new  ap- 
paratus which  is  described  in  PhyHkalitehe  Ztittthrift.  The  ap- 
paratus consisted  of  a  copper  disc  coated  with  polonium  and 
hiirmounlcd  by  a  net  of  smail  topper  boxe>  srrvitig  a.s  dia- 
phragms, and  enabling  the  observer  to  control  the  path  of  the 
p.irticlfj,  shot  out  from  the  polonium  The  boiies  had  such 
dimension?  that  no  particle  could  reach  the  upper  plate  unless 
It  wcfc  proiectc<l  at  an  angle  of  at  leaM  55'  to  the  lower  plate. 
By  employing  m.ngnctic-  and  electric  (ielils  of  different  Strengths 
be  was  eii.iblcd  to  prove  that  the  negative  particles  are  the  slowly- 
tnoving  electrons  discovered  by  J.  J.  Tliomson.  lie  does  not 
agree  with  Saddy  and  Bragg  that  the  positive  diarges  are  ao- 
qnifcd  by  collision,  since  higher  potential  gradients  fail  to  in- 
crease the  ionization  of  the  residual  gas. 


Central  Station  Notes  from  Madison,  Wis. 

MADISON,  WIS., has  always  been  a  place  of  unuv.i  il  inrt  rc<t 
to  central  station  men  on  account  of  its  lighting  plant 
occupying  the  position  of  a  kind  of  school  in  whidi  yomig 
man  are  educated  in  the  practical  part  of  the  btisiness  for  service 
in  tiie  otiier  plants  oontroNed  by  the  American  Light  ft  Traction 
Company. 

Madison  is  a  rapidly  growing  dty,  having  had  in  190a  a  popn- 

lation  of  19,164.  and  according  to  the  scliool  census  a  population 
of  24J01  in  1905.  The  company  has  connected  the  equivalent  of 
about  50,000  iiu  .ii.'ii'^i  L-nt  lamps  of  16  cp.  This  includes  the 
numerous  Nenist  lamps  used  for  store  lighting.  The  connected 
horac-powcr  in  molora  is  abont  i/xw. 

USE  OP  XEKNST  LAMPS. 

One  of  the  first  things  that  strikes  the  visiting  central  station 
man  at  Madison  is  the  unusual  number  of  Nernst  lamps  in  use. 
These  have  been  advocated  exclusively  by  the  company  as  giving 
better  results  in  useful  illumination  than  the  altematiiic<urrent 
arc.  At  present  writing  there  are  461}  Nemtt  lamps  connected. 
The  three^tower  site  is  the  nml  common.  It  has  baen  found 
that  the  cost  of  niaintenanee  of  these  three  glower  lamps,  includ- 
ing labor  and  materiat,  ts  about  .75  cent  per  kw-hour.  Tbe 
mainlenanc<?  uf  sitii,»U  K'ower  lamps  .is  considerably  higher,  being 
over  I  cent.  1  iic»c  Xernst  lamps  are  inspected  by  a  man  who 
also  brings  in  customers'  meters  fur  lisinii;.  H<.  brim;,  in  the 
Nernst  lamps  wher»ever  n-paire  ur  rmt^wiih  i  f  ul'  '  r-^  needed, 
substituting  anoUi-r  l-it^ip  m  tlic  |]linr  i.^f  tlir  I'lu  n-iinj-. The 
lamps  when  brought  in  arc  repaired  by  the  man  engaged  in  test- 
uig  customers'  meters. 

FLAT  aATB  SKH  ANS  DISnAT  UBKIlini. 

Anotber  point  which  cannot  fail  to  impress  a  visitor  to  Madtsoa 
who  is  familnr  with  the  usual  appearance  of  down-town  streets 

at  night  in  a  city  of  this  site  is  that  there  is  an  unusual  amount 
of  ',>f,n  .Old  decorative  lighting  as  well  as  show  window  lighting. 
Till'  1 1 :.riiii,i-.y  connected  the  equivalent  of  4, -'71)  )6  lainp^ 
for  this  tiaj*  of  ik.  This  sign  lighting  inktii  at  a  tlat  rate 
of  so  much  per  >inr  Ih  -^  flat  rate  is  equal  to  what  lln-  bills 
would  be  if  the  eticigy  was  sold  according  to  meter  on  the 
Doherty  system  of  charging  u^ed  in  Madison.  These  flat-rate 
lamps  are  turned  on  and  off  by  the  company's  patrolmen  and  bum 
an  average  of  six  hours  each  night.  The  following  figures  are 
used  in  caknlating  the  schedide  of  rates  for  this  land  of  work; 

A  readiness-to-serve  charge  of  IS  cents  per  nwolh  or  ¥tA» 
per  year  per  i6-cp  kmp  or  its  equivalent  is  first  made.  To  diis 
Is  added  $12  per  yt  11-  or  $t  per  month  for  service  charge  to  cover 
the  c.\ptii ■-(.•-  <  :  tiK-  ;  :iinilmen,  bookkeeping,  etc.  The  amount  of 
energy  lliat  will  be  consumed  at  6  cents  per  kw-hour  burning  six 
hours  per  night  is  then  caculated  and  added  to  the  forsgning 
charges. 

The  effect  of  the  campaign  for  this  kind  of  contracts  is  made 
very  apparent  by  the  load  curve  for  a  typical  day  in  December, 
1903,  as  compared  with  December,  lyij^.  At  745  p.m.  in  De- 
cember, igog,  which  was  immediately  after  the  evening  peak,  the 
load  was  400  kw.  Tbe  same  hour  m  December,  1904.  the  load 
was  700  kw.  The  Dohcrty  system  of  flat  rate  contracts  for  sign 
and  display  lighting  was  inaugurated  at  Madison  in  the  summer 
of  1904. 

rawn  niooucTiov. 

The  company  owns  two  plants.  The  old  plant  is  notable  for 
its  economy  .^n  1  i'ip  new  plant  for  tin  r  '^  .ti  '-.  i  f  ii'imc- 
movers  cont.iuii-il  therein.  The  old  piam  ii  ci^uippcd  wirh  iwo 
n.i.'liton  iiiirit;h-.  porcupine"'  boilers  of  300  hp  each  and  mih 
Stirling  water-tube  boiler  of  _\oo  hp.  It  is  located  so  as  to  secure 
condensing  water  from  the  lake  and  coal  from  a  railroad  siding. 
The  engine  equipment  consists  of  Russell  medium  Speed  com- 
pound condensing  engines  of  \ariou$  sires,  most  of  wbkh  are 
belted  to  gcneratnrSL  There  is  one  large  direct^onnected,  aHer- 
iwting-curTent  genciator.  This  was  osie  of  the  first  pimila  to 
adopt  the  monocyclic  ahemating-current  system,  and  scmie  of 
the  generators  are  of  this  type,  being  operated  b  paraDel  with 
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tbrec-phas€  apparatus.  The  lighting  service  is  sujtplied  by  2.300- 
volt  pritnar)-,  60-cycIc  alternating  current,  uiil  ;;u-  jiM.s  t:  si  rvue 
by  500-voll  direct  current,  necessitating  the  operation  oi  tww 
elasMS  of  gcnentint  machinery  conihuiousl>. 

This  plant  is  a  .good  illiaalfatioit  ol  the  fact  that  it  is  uoi  neec»< 
uriljr  the  newest  and  most  ornamental  station  that  makes  the 
best  showing  in  ceonomy.  While  it  is  a  substanti  iKy  c  ii-trucied 
iwd  weJi-maiotainrd  station,  tnaiiy  engineer,  would  doubtless 
nira  up  tilCir  noses  at  the  belted  machniery  and  various  other  not 
altoselher  iii>-to>date*  features,  nntil  they  learn  that  it  holds  the 
best  recard  fiw  economy  of  any  of  the  electric  power  plants  coo- 
trolled  by  the  Aiiuri/an  I.i«ht  &  Trricf  iii  Company.  This  plant 
produces  a  kilowin-JiQur  with  an  average  cousumption  of  5  lb. 
of  Youghiogheny  coal.  This  coal  contains  about  ij.ooo  B.t  u. 
per  pound.  While  this  may  not  be  a  remarkable  record  for  a 
hate  power  plant  with  larse,  extremely  ecooomieal  units,  it  must 
be  remembered  that  this  is  a  plant  of  medinra  or  CyCU  small  size, 
iijd  that  the  units  are  many  of  them  belted  and  of  tferious  stnall 
size*.  The  secret  of  tl't  g  /ud  record  is  undoubtedly  dur  t  )  the 
close  watch  which  is  kept  on  station  economy  A  combination 
ot  engines  can  always  be  found  which  wiK  uc.:r!y  fit  the  load,  so 
that  engines  do  not  have  to  be  ri»  gieatiy  underloaded.  Three 
firemen  are  employed  in  this  plant,  each  worktnir  a  lo-honr  shift, 
>o  that  shifts  overlap  ]k\t'.  of  tlic  -l.u  A'l  r.,>.i'  i-:  liroii^hl  rit:t 
from  the  storage  bin  and  weighed  by  the  lin  ii;i  n  l  i  imiv  being 
M  d  under  the  boilers. 

The  new  plant  is  in  a  fine  fire-proof  structure  adjoining  the 
compan/s  gas  works.  It  contains  diree  Westinghouse  gas  engbtes 
and  a  Wcstinghouse-Parsons  steam  turbine.  These  gas  engines 
run  on  unpurified  coal  gas.  They  arc  of  the  ihrcc-eylinder  type, 
two  of  tiu'in  being  of  ago  hp  each  and  one  of  125  hp.  The;.  liu\  r 
been  in  operation  about  four  years.  They  arc  used  for  operating 
railway  generators,  as  the  company  sells  eneigy  for  Operating 
the  street  railways  in  Madisrti  The  railway  generators  are 
c>]>erated  in  parallel  wiUi  a  .240  tmp.-hour  storage  battery.  These 
gas  engir.cs  arc  excellent  for  ri  n'<'"<lii-({  quickly  to  emergencies, 
h  has  been  repeatedly  demonstrated  that  a  gas  engine  can  be 
Hartcd  and  have  its  generator  carrying  l  .1  !  in  one  minute.  This 
is  not  a  ^w  performance,  as  on  a  number  of  occasions,  when  it 
has  been  neeesaaiy  to  shut  down  one  of  tbe  enginea  quiddy,  an- 
'Hhrr  onr  hn<;  hrcu  ^t.irtetl  np  to  take  Jts  load  wilhout  inter- 
rupting the  railway  scrviof. 

The  Wcstingh£n:s(--Par5ons  steam  turbine  w.is  iiisialleii  \'<  ■ 
Tcadier,  1904.  Teats  hare  shown  its  steam  consumption,  in- 
dading  the  dry  vacnum  p«amps  and  the  belted  fieed  pump,  to  be 
9.8  III,  of  steam  per  kw-bour  at  three-quarters  load.  In  actual 
service  the  constnnpHon  of  coal  per  kw-hour  is  4.54  lb.  It  is 
rarely  worked  below  three-quarters  Ioa<i  r.s  ;t  rir.iiloyed  as  a 
peak  k>ad  unit.  Tbe  rest  of  tbe  load  is  earned  by  the  old  station. 
The  tarbine  tuna  an  average  of  six  hours  per  d.iy.  It  is  of  400  kw 
capacity,  operating  at  sJBeo  rp.nL  A  device  has  been  installed  on 
this  tof1>ine  by  Mr.  P.  M.  Richards,  superintendent  of  manu- 
facuire  fur  t1:^-  company,  whkh  -5.  designed  to  pre>-ent  accidents 
due  to  tiic  failure  of  the  oil  puuip.  T^ie  float  valve  in  the  oil 
pump  gives  warning  if  the  proper  oil  level  is  not  maintained*  to 
tbat  the  attendant  can  immediately  start  an  auxiliaiy  oil  pntnp. 
The  boiler  plant  supplying  this  steam  turbine  consists  of  two 
Wkks  boilers,  each  of  300  hp.  Only  one  fireman  is  needed  at 
dlis  pknt,  and  he  weighs  all  coal. 

UUt  rKIMUTlQlt. 

The  power  distribution  circuits  ate  all  soo-volt,  direct  current 
No  attempt  is  made  to  do  much  motor  work  off  of  the  alternating 
lighting  feeders.  The  lighting  dtstrihutton  is  by  means  of  single- 
pfiasc  cirtiiits  from  •hre-c-phnsr  liu--li:ir-s.  All  fniTi;y  is  n.-  trn-d 
it  the  station  and  at  the  consumer's  service  a^Micli,  except  that 
no  meters  arc  used  in  flat-rate  sign  and  display  lighting,  the  COCH 
I  tumptkm  of  which  is  known.  Tbe  extent  to  which  customers 
tavc  been  gronped  on  large  transformers  can  be  seen  when  it  is 
WJted  that  there  arc  only  50  transformers  connrrtf  -l  T!ic  starnl 
ard  sties  used  are  10  and  IS  kw  capacity,  altiiougii  there  arc 
t»o  large  transformers  of  50  kw  r.Tn.icity, 

In  the  downtown  district  all  of  the  secondary  mains  are  oon- 
Mctal  tagctber  (farougb  the  medium  of  fuses.  Each  section  of 


secondary  main  is  supplied  by  one  transformer.    In  case  the 

fuses  blow  on  a  transformer,  it  will  not  ovi^^rlcat!  ai;d  blow  the 
fuses  on  neighboring  transformers,  thus  causing  tbe  spread  of 
trouble.  The  fuses  used  between  secondary  sections  arc  of  the 
enclosed  type.  Transformer  primary  circuits  are  fused  with 
D.  ft  W.  enclosed  fuses.  In  the  down-town  district  these  sec- 
iion  fuses  are  iri-|in;!  i!  about  once  a  week,  and  the  load  on  the 
iransforincr  during  ilic  peak  is  measured  to  prevent  overloading 
some  transformers  and  underloading  others,  as  is  'iki :;.  to  occur 
vrherc  frequent  measurements  are  not  taken  and  a  number  of 
transfonners  are  feeding  into  the  same  secondaiy  network.  This 
practice  originated  at  Denver  and  was  described  by  C  W.  Humph- 
rey, chief  engineer  of  the  Denver  Gas  &  Electric  Company,  in  a 
paper  before  the  National  Electric  Light  Convention  in  1904. 
The  secondary  distribution  is  on  the  three-wire  system.  The 
neutral  wire  is  not  fused. 

The  neutral  has  not  been  grounded  in  the  past,  but  the  coo^any 
is  proceeding  to  do  ao  as  fast  as  possible  This  will  be  done  by 
meati<  of  f  :iried  copper  plates  in  the  maniu  r  ii  Itcatcd  in  the 
National  Lkctrical  Code.  This  is  done  in  tiic  iiucrests  of  vifety 
of  life  and  property  and  to  prevent  dangerous  volt.igcs  acci- 
dentally existing  on  secondary  low-tension  circuits.  The  com- 
pany is  troubled  vety  little  from  crosses  with  other  lines,  because 
most  of  the  primary  feeders  arc  on  a  high  pole  line  far  above 
tl»e  other  wires  on  the  streets,  so  that  the  falling  of  telegraph 
and  telephone  wires  doc*  n'  t  ;  mimc  trouble  to  the  light  and  power 
service.  The  company  krciis  a  number  of  large  maps,  one  for 
each  class  of  distrilmti  .n  Thus  one  map  shows  the  pmnary 
feeders,  another  map  shows  the  seoondaiy  mains,  another  the 
500-volt  power  distribution  and  another  the  arc  circuits. 

Ihc  ^1  .rin  .-iny  has  about  3,500  r'li  - urn crs*  meters  in  its  elec- 
iriLvil  aciijiuiient.  To  test  these  meters  and  inspect  and  main- 
tain \emst  lamps  two  men  arc  required,  one  for  outside  work 
to  bring  in  meters  and  tamps,  and  another  who  docs  nothing  but 
test  and  repair  worir.  Meters  are  brottght  in  for  testing  purposes 
about  once  In  two  years.  Meters  are  mainly  Wcstinghousr  .-ind 
high-torque  General  Electric  types.  It  is  considered  thai  vMth 
modern  mrtir-.  this  is  a  sufficiently  fretim-iit  tt-st. 

The  company  charges  $4.50  for  making  a  service  conoectioiL 
In  Ottdying  distticts,  where  a  customer  wishes  service  who  ia 
beyond  the  eonpm/s  lines,  extension  wiU  be  made  for  bin  1900 
payment  of  the  cost  of  the  extension,  and  as  new  cnsfomers  arc 
.•Kldcd  this  amount  wilt  be  rebated  to  the  first  oistoiiier.  The 
tMinpariy's  poMtiun  is  that  it  is  not  in  the  real  estate  speculation 
bti-iness.  and  that  the  customer  should  assume  risks  inddnt  to 
extending  into  places,  the  growth  of  which  is  uncertain, 
new  Btnmass  obpartment. 

In  ii  inni m  »iih  .iihcr  American  Light  &  Traction  Company 
properties,  this  company  has  a  very  active  new  business  depart- 
ment, started  in  May,  1904.  From  that  time  until  October,  1905. 
three  men  were  employed  in  this  department.  Two  nien  were 
then  added,  making  five  in  all.  More  attention  is  given  to  push- 
ing the  gas  b  iMin  >s  th.in  the  electric,  althouK'Ii  me-half  of  the 
solicitors'  tune  is  chnri;.  ,!  to  the  electrical  department  About 
$5  per  cent  of  the  comiLiny's  gas  output  is  used  for  heating  pur- 
poses, which  goes  to  show  how  little  legitimate  competition  there 
IS  between  gas  and  electricity.  The  results  produced  by  the  new 
liusiness  dejiartment  in  -rcuriuR  sigr:  display  lighting  have 
been  described  in  the  pafagiaph  dcvuttd  lo  that  subject,  in  which 
it  is  shown  that  an  enormous  increase  in  the  evening  load  after 
peak  hours  was  made  as  a  result  of  the  first  six  months'  work. 

A  clever  bit  of  advertising  was  devised  by  Mr.  George  Wil- 
liams, manager  of  the  new  business  department,  just  before  the 
holidays.  He  had  photographs  taken  at  night  of  36  stares  in 
^fadison  which  had  fine  outside  or  inside  electrical  displays. 
Half-tone  engravings  were  made  from  these  and  printed  on  a 
single  sheet  as  a  poster.  In  the  middle  of  tbe  sheet  were  the 
words: 

"Snap  shots  of  every-nigrht  ilTuminattont  in  Madison,  the  ideal 

'li07ifiii  g  cfiiter  iif  ^^'i■;^' .iTiin,  ^lri^l^n:  shnppinK  has  already 
begun  ill  .Madiatiu.  Madison  stores  are  renowned  (or  their  re- 
liability and  select  assortments ;  in  fact  you  get  more  actual  value 
and  satisfaction  from  purchases  made  in  Madison  than  is  pos- 
sible in  most  larger  cities  fai  die  emmtry." 
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These  posters  were  furnished  free  to  whatever  merchants  in 
Madison  wished  to  send  them  to  their  customers  in  the  surround- 
ing country.  It  was  a  good  advertisement  for  the  merchants  and 
indirectly  an  excellent  advertisement  for  electrical  display  and 
was  something  to  set  the  unprogressive  merchant  to  thinking 
whether  he  had  not  better  light  up. 

The  system  of  paying  solicitors  in  Madison  was  described  by 
Mr.  C.  H.  Williams  in  a  discussion  at  the  Northwestern  Elec- 
trical Association  and  given  in  the  February  3  issue  of  this 
journal,  page  276.  The  solicitors  received  a  fixed  salary,  plus 
a  commission  based  on  the  amount  and  character  of  the  business 
secured.  A  regular  schedule  has  been  made  up  for  determining 
the  number  of  points  each  class  of  business  counts. 

KATES. 

The  Doherty  readiness-to-servc  rate  has  supplanted  the  old 
system  of  rates  for  most  of  the  long-hour  business.  Readiness- 
to-scrve  charges  consist  of  15  cents  per  month  per  l6-cp  lamp, 
or  its  equivalent  connected,  plus  $1  per  month  service  charges, 
plus  6  cents  per  kw-hour  for  the  energy  consumed  as  measured 
by  meter.  This  system  of  charging  is  especially  favorable  to 
long-hour  customers.  Those  whose  kw-hour  consumption  is  low 
in  proportion  to  the  number  of  lamps  connected,  as  in  residences, 
find  it  cheaper  to  adhere  to  the  old  schedule,  which  is  as  fol- 
lowi: 

Mlnlmun  bttl,  ti.»a  per  monlk. 

16c.  |>rr  kw-huui  (or  conwiiiiilion  bcloccn  6,1  iO  and  it.ooc  watt-hour*. 
14c.  from  j&,<>(Ki  to  5J.4KIO  «ail'lt<iur«. 
Ijc.  from  jj.ixio  to  78.000  watt-hour*. 
IOC.  (or  78.000  or  more  watt-hours. 

The  Doherty  rate  was  put  in  effect  quietly  about  four  years 
ago.  About  100  customers  were  taken  on  in  a  year  on  this  contract 
without  advertising  it.  After  a  year's  trial,  the  company  began 
to  advertise  it,  with  the  result  that  most  of  the  long-hour  custom- 
ers changed  to  the  Doherty  contract.  The  effect  tetnporariiy 
was  to  reduce  the  gross  receipts,  but  in  about  a  year,  the  change 
brought  enough  increased  business  to  make  up  for  the  temporary 
set-back.  The  effect  of  the  EVoherty  rate  has  been  to  keep  down 
the  number  of  lamps  in  a  store  and  to  encourage  the  longer  use 
of  the  lamps  installed.  Thus,  customers  who  had  wired  their 
stores  for  an  enormous  number  of  lamps,  only  a  few  of  which 
were  ordinarily  used  but  which  were  turned  on  during  the  peak 
load,  were  influenced  to  cut  down  their  connected  load  and  in- 
crease the  consumption  of  energ>'.  This  use  of  light  a  greater 
number  of  hours  per  day  by  certain  merchants  had  its  effect  on 
other  merchants  on  the  same  street,  who  were  also  obliged  to 
light  up  evenings  if  they  were  to  appear  progressive. 

The  company  furnishes  free  renewals  of  standard  clear  bulb 
lamps  from  10  to  50  cp.  The  first  installation  of  lamps  must  be 
paid  for  by  the  customer. 

Mr.  H.  H.  Scott  is  superintendent  of  the  electrical  department 
of  this  company,  and  John  Corseot,  a  former  mayor  of  Madison, 
is  general  manager. 


New  Type  of  Condenser. 


A  patent  was  issued  March  13  to  Prof.  R.  A.  Fessenden  to 
overcome  the  effect  slated  to  exist  in  applying  comparatively 
large  metallic  sheets  to  the  surface  of  a  dielectric,  in  which  case 
it  is  practically  impossible  to  prevent  the  formation  of  minute 
pockets  between  the  metallic  sheets  and  the  dielectric,  these 
pockets  containing  fluids  which  cannot  b«  removed  and  the  pres- 
ence of  which  give  rise  to  large  losses.  Several  forms  of  con- 
densers are  described.  In  one  small  areas  of  tinfoil  are  applied 
to  a  plate  of  mica,  the  adjacent  areas  overlapping  to  a  certain 
extent.  In  applying  thr«e  areas  to  the  dielectric,  openings  or 
spaces  are  left  for  the  escape  or  removal  of  fluids,  etc.,  and  the 
edges  of  ihc  coatings  have  an  additional  area  of  insulating  ma- 
terial to  prevent  discharges  from  said  edges.  In  another  case 
the  tinfoil  is  a  single  sheet  containing  numerous  perforations, 
and  in  a  third  c:i^c  the  metallic  coating  is  formed  by  flattening 
a  sheet  nf  wire. gauze  between  rolls. 


Single-Phase  Equipment  for  the  New  York, 
JNew  Haven  &  Hartford  Railroad. 

Our  last  issue  contained  a  brief  abstract  of  the  paper  presented 
by  Mr.  B.  G.  Lamme  before  the  New  York  Railroad  Club,  and  of 
the  discussion  which  followed  the  reading  of  that  paper.  A  few 
additiorul  details  are  given  below  concerning  the  electric  loco- 
motive which  was  described  by  Mr.  Lamme. 

The  novel  features  embodied  in  the  electrical  equipment  of  the 
locomotive  reside  in  the  multiple  unit  method  of  control,  as  was 
noted  last  week.  The  mechanical  construction  of  the  locomotive 
also  presents  several  novel  and  interesting  features  which  deserve 
special  consideration. 

Owing  to  the  fact  that  the  entire  space  between  the  wheels  is 


no.   I.— ARMATUU  COMPLETE  WITH  QVllL. 

occupied  by  the  motors,  it  was  impossible  to  transmit  the  draw-bar 
pull  through  the  center  line  of  the  locomotive  in  the  usual  way. 
Instead  of  this,  strong  plate  girders  heavily  cross-braced  are 
carried  outside  of  the  wheels  and  the  entire  strain  of  the  draw- 
bar is  carried  to  these  through  strong  box  girders  having  top 
and  bottom  plates  43  in.  wide.  Directly  underneath  the  girder 
at  each  end  is  a  Wcstinghousc  friction  draft  gear  to  which  the 
draw-bar  is  attached.  The  entire  design  lends  itself  to  a  very 
strong  construction  without  great  weight.  The  cab  is  built  up 
of  sheet  steel  on  a  framework  of  "Z"  bars.  The  apparatus  inside 
the  cab  is  carried  on  a  framework  of  structural  steel  which  is 
built  into  the  cab  and  firmly  anchored  to  floor  and  ceiling. 

The  frame  and  licid  of  each  motor  are  split  horizontally  and 
can  be  removed  in  halves  in  order  to  give  access  to  the  inside  of 


I'IC.  a. — VIIlW  of  TRIICK  WITH   MOTORS  REMOVES. 

the  field  or  to  the  armature.  The  armature  is  not  placed  directly 
on  a  shaft  but  is  built  up  on  a  quill  through  which  the  car  axle 
passes  with  about  4^  in.  clearance  all  around.  On  thi>  quil!,  at 
each  end.  are  placed  bearings  which  carry  the  field  frame. 

.^t  each  end  of  the  quill  is  a  flange  from  which  project  seven 
round  pins,  parallel  to  the  shaft,  into  corresponding  pockets  in 
the  hub  r>f  the  wheel  (sec  Figs.  1  and  2>.  .\roimd  each  pin  is 
placed  a  roiled  spring  wound  with  the  turns  progressively  eccen- 
tric. These  springs  are  contained  between  two  steel  bushings,  the 
smaller  of  which  slips  over  the  pin,  and  the  larger  fits  in  the 
|K>cket  in  the  wheel.  These  springs  are  amply  strong  to  carry 
the  entire  weight  of  the  motor,  hut  are  nonnally  required  to 
transmit  only  the  torque  of  the  motor  and  to  keep  the  motor  axis 
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parallel  to  the  axle.  They  allow  a  total  vertical  movement  of 
•bout  a  in.  The  end  play  of  the  motor,  instead  of  coming  directly 
on  the  wheels,  is  taken  by  strong  coiled  springs  inside  of  the 
driving  pins  whuh  prcs*  against  covers  in  the  outer  ends  of  the 
spring  pockets  in  ".he  wheels.  The  torque  on  the  motor  frame 
IS  taken  by  heavy  parallel  rods  which  anchor  the  frame  to  the 
track  above  and  below  the  axle.  These  rods  permit  vertical  or 
side  motion  of  the  motor,  but  prevent  exocwivc  tianpinc  itraitu 
fnrni  coming  on  the  motor  driving  gfuvagi.  The  enlin  weight 
«f  llie  motor  is  pormally  carried  on  ipriog*  aupportail  bom  a,  Meel 
frame  surToonding  the  motor  and  resting  oa  the  jonmal  bora. 

The  frame,  trucks  and  cab  of  this  looomotive  were  bnitt  hf 
the  Baldwin  Locomotive  Company,  on  designs  developed  alter 
many  i-onfei [-nci s  bflvvcen  th('  New  Haven  Railroad  Company, 
the  lialdwuj  J.oiijniotr.c  Conipiay  auii  the  Westinghousc  Electric 
&  Manufaclurii.K  Cimpany.  The  design  adopted  was  partially 
deterniined  by  the  iact  that  the  motor  equipment  must  be  suitable 
for  use  on  both  alteriuting  and  direct  current  This  to  a  certain 
<>xteni  controlled  the  number  and  size  of  the  motors  and  thus 
atlceteil  the  construction  of  the  trucks  and  other  parts.  The  f*- 
sulu  bave  turned  out  lo  well,  however,  that,  there  ia  efciy  loMo 
to  bdieve  that  this  type  of  locaauNirc  will  he  nsed  in  fotire  even 
where  altematlag  cnmat  alme  k  uaed. 

The  motors  are  interoally  of  the  same  gcnenl  type  winck  fhe 
Wesiiii»jliunM  Company  has  been  building  for  some  time  for  in- 
tenirbiin  service  However,  due  to  the  relatively  low  speed  of 
the  niotor^,  Ihe  t:iar.iniuiti  corriitrjiator  speed  is  very  low,  L<i:ig 
icii  than  ^,000  il.  per  minute  when  the  locomotive  is  making  iio 
m.p.h.  This  may  be  compared  with  5,000  to  7,000  ft.  coramiitator 
speeds  which  arc  frequently  attained  in  both  direct -current  and 
alternating-current,  high-speed  service  with  fairly  large  motors. 

One  intereitiag  feature  in  these  motors  is  the  method  of  oool- 
iag,  As  a  hiower  is  taed  ia  fhe  loaomotivc  for  oooifing  Am  kmci^ 
hig  tnoiiDcnMra  it  was  dedded  to  extend  tUs  aMdiod  oi  eooBnc 
to  fhe  motors  alto.  In  flte  floor  of  tiie  cab  is  tn  air  eondnit  of 
considerable  size  from  which  air  is  piped  to  each  motor.  This 
method  of  cooling  improves  the  continuous  capacity  of  the  motors 
su  that  the  ci.ntit.jo.;-  rating  is  almost  equal  to  the  one  hour 
rating.  A  further  very  great  advantage  in  this  method  of  cooling 
lies  in  the  fact  that  the  rf.otori  can  be  kept  very  dean  11  th  s 
manner,  as  the  inside  of  the  motor  is  kept  under  partial  pressure 
at  all  times,  tending  to  keep  out  dust  and  dirt,  as  all  air  flow  is 
outward.  The  air  furnished  to  the  motor,  being  taken  from  the 
inside  of  the  cab^  can  be  kept  relatively  clean  and  diy. 

On  ahemating  cnrrent  the  motors  are  not  evented  in  series 
parallel  as  on  direct  current,  hot  an  connected  permanendykhi  n 
given  manner  and  the  supply  voltage  is  varied.  TUs  gives  an 
equivalent  of  the  series  paraltel,  except  tfiat  the  number  of  eS* 

cient  opcr.iting  steps  is  nmc;,  jjreater  There  art  iipri,i;"ve 
voltages,  or  running  points,  toi  responding  lo  tsp'a  uu  she  low- 
ering transfonuir.  wluic  thfrc  are  a  small  mitnbet  of  intermediate 
steps,  whicli  are  used  only  >n  passing  from  one  working  point  to 
another.  The  tests  have  shown  that  the  acceleration  en  both 
alternating  current  and  direct  current  is  veiy  soMOth. 

There  is  one  featare  in  the  direct-current  cantiel  wUdi  is  not 
generally  fonnd  at  the  preient  time  on  direct-current  equipments^ 
namely,  shonting  the  field  cotTs  for  higher  speeds.  On  the  scries 

position  the  motors  have  a-i  t-fTi.-^iMit  ninmng  point  It  is  usual 
railway  praciicc  to  pas?  irom  the  scries  to  multiple  position  by 
the  introductici.  i  f  rcsist.inie,  there  being  110  intermediate  i  iTi 
cient  running  spted.  On  the  New  H.nven  equipments,  however, 
the  type  of  motqr  used  is  one  which  permits  an  almost  indefinite 
shmittng  of  the  coils  without  affecting  the  commutation  or  oper- 
ation otherwise,  and  advantage  is  taken  of  this  to  obtain  several 
h^er  speeds  by  shunting  the  field  coPs  before  pnssit«  into 
mult^lc.  In  this  wiQr  sereral  eOdenl  mnniqg  poaris  are  ol^ 
tained  betweca  the  series  and  the  anitiple  pnsitiows« 

When  operated  on  direct  cmrent  the  current  ts  fed  directly  to 
the  motors  On  alternating  current,  however,  step-down  trans- 
formers must  he  used  as  the  trrjiley  e.m.f.  is  11,000  volts.  TTie 
hiRh-voltage  CdlU-y  lysierti  is  to  be  suspended  from  stee'  t  :iilKr-:, 
which  span  frot;i  four  to  six  tracks  normally,  and  which  are 
pl»ced  at  intervals  of  about  3or>  it  The  trolley  wire  is  maintained 
in  a  practically  horizontal  position  by  means  of  a  double  catenary 


suspension  in  which  triangnfaw  supports  are  placed  about  10  ft 

apart 

At  points  ci;jrrf>[x.]nvling  to  anchor  bridges,  that  is,  about  two 
miles  apart,  e;icli  trolley  wire  is  btukeii  by  seulion  insulators  and 
is  connected  to  the  other  iri:>Iley  wires  and  to  two  feeder  wires 
through  autonLitii;  circuit-br«akers.  Otherwibc  each  trolley  wire, 
with  its  cables  and  supports,  is  insulated  from  the  adjacent 
wires.  In  this  way  each  wire  is  sectioned  and  a  short-circuit 
on  any  otte  section  can  cut  it  out  without  putting  the  neighbor- 
ing wires  out  of  service.  The  two  feeder  wires  just  mentioned 
are  earried  die  whole  kngdi  of  the  alternating  system,  and  Iqr 
BiniM  of  these  and  tbt  mtmgemtttt  nf  antouatie  swtidiei,  «qr 
entire  sec^  of  four  or  more  trolleys  conld  be  cot  out  of  service 

and  the  seelioiii  beyond  can  be  kept  in  service 

The  liigli- voltage  trolley  wjK  extend  about  miles  in  one 
direction  from  the  power  house,  and  about  three  miles  in  the 
opposite  diiectiun  to  Stamford,  and  no  trans tormmg  stations  will 
be  used  or.  the  part  which  is  now  to  be  installed. 

In  the  main  power  house,  which  is  located  at  Riverside,  each 
of  the  generators  is  of  the  three-phase,  steam-turbo  type  designed 
for  ssiKt  kw.  These  generators  will  at  present  be  operated 
amglfrihaae,  in  which  case  each  is  rated  at  3,750  kw.  At  an  illus- 
tratian  of  the  nnusnal  eouditioBa  met  with,  in  the  design  of  these 
aS-cyde  madune^  it  is  staled  that  a  single  complete  annatorc 
coil  weighs  about  600  lb.  However,  as  each  machine  has  only 
two  poles,  the  total  number  of  armature  coils  is  relatively  small. 
.■\s  a  machine  in  such  service  is  liable  to  have  short-circuits  at 
times,  tlie  armature  end  winding*  are  e.xlrertic^y  well  braced. 
.\s  these  machmfs  rcre  to  fetd  dirirctlv  into  the  trolley  system, 
they  are  wound  iur  the  iiornini  trolley  tension  oi  11,000  volts,  and 
in  consequence  one  terminal  of  each  machine  is  always  grounded 
when  in  service.  This  point  has  been  fully  kept  in  mind  in  the 
design  of  these  machines. 

As  the  New  Haven  Railway  Compaiqr  eonlcmplates  operating 
cnrlain  cxilthig  direct-cnrrcBt  qslemi  fnttn  this  power  house, 
it  was  decided  to  add  an  additional  l<c  to  the  armatare  wniding; 
so  that  three^hase  currents  conld  be  obtained  for  feeding  mto 
rotary  converter  stations  for  furtii-hin^;  direct  currcni  trr  some 
lines  which,  at  the  present  time,  raim.jt  U  cu;-.'. cnmitlv  clmogt'd 
to  straight  alternating  current  I'lie  New  Haveti  rumpatiy  also 
has  other  fields  for  three-phase  poxver  which  it  proposes  to  take 
care  of  as  soon  as  it  is  feasible  to  do  so. 

The  steam  turbines  for  driving  these  generators  arc  of  the 
Westinghousc- Parsons  type.  The  turbines  are  designed  for  the 
sin^phaae  rating  of  the  generators,  as  it  is  anticipated  that 
the  heavy  service  and  the  load  peaks  will  be  due  to  the  railway 
lond. 


Electric  Mudcal  Instrttment 

A  patent  was  iasned  last  week  to  M.  L.  Severy  and  George  B. 
Sinclair  for  a  musical  instrument,  in  which  sanorous  bodies, 
such  as  steel  or  iron  strings,  are  vibrated  thnnigh  the  effect  of 
electric  pulsations.  The  piano  strings  have  double  electromagnets 
located  to  present  poles  oppositely  at  the  proper  striking  point  of 
the  string.  In  circuit  with  the  electromagnets  are  .1  make-aixi- 
brcak  device  and  a  key  fnr  closing  the  circuit,  the  latter  being 
actuated  by  touch  at  the  piano  keyboard.  The  n  ..k<;  ir  .1  b-,  ak 
cylinder,  which  has  one  section  or  disc  corresponding  to  each 
I  fv,  revolves  at  a  uniform  speed.  When  a  contact  at  the  key 
is  made,  a  current  is  made  and  broken  by  the  revolving  make- 
and-break  cylinder  at  such  a  Mt  as  to  give  a  definite  number 
of  magnetic  pnlsatioiis  to  t)ie  oorreipondiflg  electmmagnct,  which 
pulsations  are  communicated  to  Utt  piaoo  wuie.  Heretofore  a 
difica%  encountered  m  this  dass  of  &wentien  has  been  that 
■nmng  the  ta  notes  of  an  octave  there*  are  several  which  vibr.ite 
at  a  rate  which  can  only  be  expressed  fractionally,  and  exact 
correspondence  caimot  be  obtained  by  forming  a  disc  with  a 
certain  number  of  whole  teeth  ai;d  a  fr.iction  of  a  toolh.  The 
inventors  state  that  they  hs%c  di  covere  i  that  by  leaving  a  blank 
space  in  the  disc  at  the  point  where  ,1  fraction  of  a  tooth  would 
otherwise  occur  when  the  remainder  of  the  disc  was  cut  in  ac- 
curate correspondence  with  its  string's  vibrations,  they  can  obtain 
the  desired  perfect  oorrespondenoe  through  practically  the  entire 
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rotation  of  the  disc  and  with  no  disagreeable  alteration  in  the 
tone  at  an\  i/oint  It  ;s  statid  that  the  rcsuhs  accurnpUi^hed  by 
this  simple  expedient  are  wonderful,  far  beyond  in  volume  and 
bod>  of  tone  uqrthiiig  before  accomplished  in  ttis  line.  The 
actuating  elcctromifact  is  doubly  and  when  coc  member  it  bn- 
parting  a  pull  to  the  string  the  Other  member  is  dead  This  is 

accomplished  by  having  tvsn  hnishcs  for  esdl  String,  one  of  which 
is  displaced  circumierentially  with  respect  to  the  other. 


Starting  Torque  of  Induction  Motors. 

It  E.  Hellmunol 

MOST  of  the  p-.iblications  treating  of  the  starting  conditions 
of  induction  motors  deal  with  the  determination  of  the 
average  starting  torque;  that  is,  the  average  of  the 
torque  values  which  the  rotor  gives  in  its  various  positions. 
This  valne,  however,  is  of  little  practical  importance,  since  ex- 
periciicc  ^Iiliw^  th.it  in  a  motor  which  may  have  n  Rood  average 
starting  torque,  tlie  torque  for  certain  rotor  positions  is  so 
small  that  the  motor  does  not  start  up  from  such  positions 
even  under  no-load.  It  is,  therefore,  very  important  to  prcdc- 
tcnnine  the  value  of  the  smallest  starting  toniue,  whidi  may  be 
called  the  "commercial  starting  torque."  The  purpose  of  this 
article  is  to  deal  with  this  question. 

The  only  quantity  ItaviiiK  effect  iiji.it:  the  change  in  the  torque 
which  takes  place  with  variations  ni  the  rotor  positions  is  the 
magnetic  leakage,  due  to  the  changes  in  the  zig-zag  and  belt 
leakage,  the  reluctance  of  the  main  flux  bath  being  practically 
constant  hi  most  cases.  It  can  easily  be  shown  that  the  start- 
ing torque  can  be  expressed  in  synchronous  watts  as  the  copper 
loss  in  the  secondary  conductors.  Since  with  a  certain  value 
of  primary  and  secoiMlary  resistances  the  sccoitdary  current  at 
starting  decreases  with  an  hicrease  of  magnetic  leakage,  it  will 
be  appreciated  that  the  starting  torque^  which  is  pvoportional 
to  the  square  of  the  secondary  current,  decreases  very  rapidly 
with  increase  of  the  leakage. 

In  order  to  show  how  much  the  ^^tarting  torque  of  the  same 
motor  may  change  for  different  rotor  positions,  there  is  shown 
far  Tig.  t  a  carve  giving  the  values  whldi  the  torque  may  i 
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for  different  values  of  the  leakage  ooeSdent  The  upper  curve 
in  Fig.  2  gives  the  values  which  the  leakage  coefficient  may  as- 
sume in  a  three  phase  motor  with  one  stol  per  pole  per  phase 
in  the  stator  and  m  the  rotor,  while  the  rotor  occupies  posi- 
tion; extending  over  a  distance  of  only  one  half  of  the  tooth 
pitch. 

From  this  curve  and  tint  of  Fig.  t  is  derived  the  hnrer  curve 

of  Fig.  2,  which  shows  the  torque  exerted  by  the  rotor  as  a 
function  of  the  rotor  position.  The  straight  line.  A  B,  shows 
the  torque  whitli  is  neerssary  to  overcunie  the  be.iriiig  friction 
of  this  motor  It  s*.  obvious  that  the  motor  will  not  Start  up 
even  utider  iin-Iond  from  all  rotor  positions  for  whidi  the  CUTVe 
is  below  the  line,  A  B,  while  for  the  other  ralor  positions  the- 
torque  of  the  motor  is  proportional  to  the  distance  between  the 
line,  /?,  and  the  curve.  The  commercial  starting  torque  of 
this  motor  is  zero,  white  the  average  starting  torque  is  fairly 


good.    This  case  is,  of  coarse,  more  unfoverable  than  any 

which  occurs  in  practice. 

The  upper  curve  of  Fig.  3  shows  the  le.ikaRc  of  a  four-pole, 
three-phase  motor  with  four  slots  in  the  stator  and  in  the  rotor 
as  a  function  oi  the  rotor  poaitioa  as  derived  under  oertaw 
assumptions  from  a  curve  given  by  Prof.  C.  A.  Adams  in  Us 
paper  on  "Leakage  Reactance  of  Induction  Motors."* 

The  torque  of  this  motor  for  "various  rotor  positions  il 
given  liy  tlic  I'lvver  curvc  in  Fig.  3.  Tlic  average  torque  :>  3.730 
synchronous  watts  corresponding  to  5  synchronous  horse-power. 
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while  the  commercial  starting  torque  is  only  1,790  synchronous 
watts  corresponding  to  2.4  synchronous  horse-power;  that  is,4S 
per  cent  of  the  average. 

Similar  curves  are  given  in  Fig.  4,  for  another  four-pole, 
three^fihaae  motor  with  four  slots  per  pole  per  phase  in  the 
rotor  and  in  the  stator.  The  average  starting  torque  is  here 
1.515  synchronous  watts,  (:orrespf>ndiiis  to  I  g  synchronous 
horse-power,  while  the  commercial  starting  torque  is  i,2jo  syn- 
chronous watts,  corresponding  to  ij6  syndinnous  horse-power; 
that  is  87  per  cent  of  the  average. 

In  this  case  the  commercial  starting  torque  will  hi  reality  be 
still  better,  since  the  motor  has  open  slots  in  both 
Thereby  the  reluctance  of  the  main  leakage  path  is 
just  for  those  rotor  positions  for  which  the  Uakaga  bas  its 
maximum;  this  causes  an  increased  starting  current  and  a 
better  starting  torque  lor  these  positions. 

In  this  connection  it  may  be  shown  that  the  choice  of  a  small 
"largest  common  divisor"  between  stator  and  rotor  slots  is 
in  reality  not  so  important  as  usually  assumed.  If,  for  ex- 
ample, the  motor,  lor  which  the  torque  is  shown  in  Fig.  4, 
would  be  built  with  16  poles  while  the  other  dmracteriatie  dsts 
stay  the  samc^  the  commercial  startuig  torque  would  be  again 
87  per  cent  of  the  average,  in  spite  of  the  very  large  common 
divisor.  4  X  3  X  16  =  192.  In  contradistinction  to  this  resoil, 
the  motor  of  Fig.  3  if  built  with  2  i«  les.  has  a  common  divisor 
of  only  6.  and  the  commercial  st  iriniL;  torque  is  zero.  It  is  veiy 
important,  therefore,  to  know  the  value  of  the  largest  possMe 
kakage  coefficient  of  a  motor.  In  order  to  predetermine  its  ex- 
act commercial  starting  tonjue. 

A  mathematical  prcdetcrniiuation  of  the  highest  leakage  co- 
efficient from  the  ciiiiensions  of  a  motor  is  not  always  very 
simple.  In  most  practical  cases,  however,  cerUin  standard  motor 
types  will  be  at  the  disposal  of  the  dedgner,  and  it  is  a  simple 
matter  to  find  the  largest  value  of  the  leakage  coefficient  by  test- 
ing the  motor  for  different  rotor  position. 

After  this  it  is  possible  to  predetermine  the  crunnierci.n!  start- 
ing torque  by  simply  using  this  largest  possible  leakage  coeffi- 
cient as  basis  for  the  calculation  of  the  starting  torqne; 

In  a  motor  with  squirrel-cage  rotor  it  is  necessary  to  take 
at  the  same  tnne  the  eddy  currents  into  account  which  ire 
caused  by  the  high  frequency  m  the  rotor  end  rings  when 
the  motor  is  being  started.  They  have  in  some  cases  a  consid- 
erable ilrri-i  .isiiig  effLct  on  the  Starting  torque  io  so  far  as  ibey 
increase  the  watt  component  of  the  sUrtmg  current,  iheicby 
dcereastog  the  secondaiy  starting  current  and  the  synchronom 


Only  in  motors  with  wide  open  slots  in  both  members  is  it 
necessary  to  take  into  account  the  influence  of  the  rotOr 
on  the  reluctance  of  the  main  flux  path. 
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Self-Startiiig,  Constant-Speed,  Single-Phase 

Motor.  . 


At  a  meeting  of  the  British  Imtitute  of  Elcctricat  Encincerf, 
■hdd  on  March  S.  *  paper  wa*  read  hr  Mr.  V.  A.  Fynn  deKribing 
a  recently  developed  tyt€  of  alternating-current  eommatator 

motor  which  p05«<;s>es  several  features  worthy  of  note.  The  ma- 
chine startv  will)  a  ki:"  !  tnrqiu'  .t.  n  rcp-:l5:i.n  riotor  oper- 
ates wish  a  high  unv.er  I'sictDr  as  a  moditicd  single  plia^c  in- 
duction mur  ir  The  uf'.ar.K'tei'i^lics  of  the  motor  may  be  iimli-i 
stood  most  readily  from  a  study  of  Figs,  t  and  2,  which  show 
diagrammatically  the  (wo  forms  of  machhwa  which  are  eotnbioed 
to  prodiKe  the  new  motor. 

In  IHg.  I  the  primary  member  i«  magnetized  along  an  axis,  F, 
tqr  means  of  the  winding;  S.  The  Mcondanr  member,  which  con- 
aiatt  of  an  armature  provided  witii  a  continnoHa-cnrTcnt  wfaiding 
connected  to  a  eommatator,  is  shortHriTcaited  by  means  of  the 
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brushes,  CC  and  DD,  along  two  perpendicular  axes,  one  of 

which  coincides  with  the  field  axis  of  the  primary  member  or 
stator.  This  motor  lia<  ail  oi  the  charactcri'tiirs  of  the  ^inxlc- 
phase  squirrcl-cagc  motor  and  is  caMcd  a  "-lumt-indiiction'"  motur 
It  will  ni)(  start  from  rc>t ;  if  hro.jsht  up  to  ^p<-cd  it  will  do 
useful  work,  running  somewhat  below  synchronism,  but  its  power 
factor  is  bad.  It  is  very  liable  to  spark  at  the  commutator,  and 
its  output  for  a  certain  weight  is  small.  The  author  obtains  a 
stutinf  torque  by  nsing  the  machine  as  a  repulsion  motor  when 
at  low  speed,  using  the  oonnections  shown  in  Fig.  X  A  stator 
wtndhig,  is  added  and  the  brush  drcnit.  DD.h  opened.  The 
field  in  the  axis  of  St  is  due  to  the  total  current  flowing  through 
the  stator  windinf[«.  and  it  is  practically  in  pha>o  with  it.  This 
field  i~  ittatiy  in  ji^mm-  uith  the  current  in  the  roi.ir  circtnt.  C  C, 
due  to  Il•.lll^f<Jml<•I  aiiinn  I'rom  the  wmdiUK,  -S'l-  Thi^  jiiiihinc 
p(i<srs>r-  cliar.irti'n-.lii-i  quite  similar  ti<  tlin-i'  I'i  ihv  series 
motor.    The  author  refers  to  it  as  a  "set  les  induction''  nuitor. 

The  connections  .shown  in  Fig.  2  are  tised  for  starting  pur- 
poses, and  the  machine  is  gradually  converted  to  ihr  conitfctions 
silown  in  Fig.  I  as  the  annalure  increases  in  speed.  simplified 
diapaai  of  the  circuits  employed  is  shown  in  Fig.  The  switdi, 
H,  allows  the  turns  in  the  winding,  A.  to  be  decreased  at  will. 
As  fbe  tpeeA  increases  the  rotor  circuit  is  gradually  closed 
through  the  resistance.  IV.  the  motor  acquiring  by  degrees  the 
characteristics  of  the  single-phafc  induction  motor  The  author 
described  speci.il  means  employed  to  improve  the  power  factor 
and  til  increase  the  output  of  the  motor. 

It  has  been  shown  that  the  motor  in  Tip.  i  i<  electrically  the 
equivalent  of  a  motor  with  a  squirrel  cage;  -t  rf.-.r-t.  rlieroforc.  .ilso 
behave  like  a  motor  having  a  rotor  provided  with  a  polyphase 
winding  short-circnited  by  means  of  slip  rings  or  otherwise ;  noth- 
ing in  the  nature  of  the  motor  would,  therefore,  be  changed  if, 
in  addition  to  the  two  sets  of  brashes  on  the  ooorantaior,  say, 
three  equidistant  points  of  the  rotor,  were  aihort-circuited  when 
up  to  speed.  Use  is  made  of  a  continuous-current  and  polyphase 
winding  in  the  rotors,  combined  in  such  a  way  that,  as  far  as 
the  commutator  is  concerned,  only  the  continuous-current  winding 
is  operative:  while  both  continuous  and  polyphase  windings  are 
operative  as  far  as  the  slip  rings  are  concerned.  The  best  pos- 
sible use  IS  thus  made  of  the  rotor  winding  space  and  Cupper. 
The  commutator  voltage  depends  on  the  continuoiu-current  wind- 
ing only.  The  polyphase  winding  is  so  disposed  with  regard  lo 
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the  continuous-current  winding,  as  lo  obtain  at  the  Slip  rings  the 
highest  possible  voltBge  resulting  from  the  combination  of  the 
two  windings.  ' 

The  method  by  which  the  phase  of  the  motor  field  is  varied 
in  these  motors  consist  in  introducing  into  the  circuit,  D  D,  an 
auxiliary  ejn.i  differing  in  phase  from  the  e.ntf.  produced  in 
the  rotor  by  cutting  the  primaiy  field  under  speed  conditions. 
The  resultant  of  the  two  is  then  responsible  for  the  motor  field, 
and  it  has  bcm  found  that  an  auxaiaqr  cjuX  differing  materiaUy 
in  phase  with  themotorfield  gives  the  best  results.  Under  these 
conditions  the  Rrcatest  phase  displacement  of  the  resultant  ejn.f. 
can  he  obtair.ed  with  the  smallest  auxiliary  c.m.f.,  and  without 
roatcnaUy  inthieiiciiig  the  motor  ticld  strength. 

The  comii  ete  iinilnr  is  shown  diagraniniatically  jn  Figs.  4  and 
5  in  its  f.vo  carl.'r  lorms,  as  arrangeil  for  "constant  speed  work." 
For  the  sake  oi  clearness,  the  slip  rings  liave  been  omitted  from 
teiigares;  they  are  connected  to  the  points  Ai,  JI«,    of  the  lotor 

wimSng- 

Hie  arrangement  shown  in  Fig.  4  allows  of  the  conversion  of 
the  motor  from  a  series  inductian  to  a  shunt  induction  machine 
by  the  gradual  dosing  of  tfia  JP  dfcnit  in  combmatioo  with  a 
gradual  reduction  of  the  number  of  turns  in  die  group  5*.  and. 

when  dedred,  also  in  combination  with  a  gradual  decrease  of  the 
resistances  inserted  between  the  slip  rings.    .\  reduction  of  the 

resistances  inserted  in  the  /'  circuit  and  a  reduction  of  the  resist- 
ances between  the  slip  r;nRs  increa'^es  the  shunt  excitation;  a 
reduction  of  the  number  01  inrns  in  the  KVnip  .S'l  after  the  motor 
has  started  reduces  the  scncs  excitation  Vt  tirst  both  methods 
were  used  simultaneously  on  account  of  sparking  difficulties,  and 
one  was  naturally  led  to  simplify  this  disposition  by  leaving  out 
the  D  dreuit  altogether.  Ttie  motor  shown  in  Fig.  S  was  thus 
evolved,  and  quite  a  number  of  audi  machines  were  built 

Although  this  last  form  «f  motor  la*  simpler  than  that  shown 
in  Fig.  4.  electrically  it  is  somewhat  inferior.  The  conversion 
from  series  induction  to  shunt  induction  working  camot  be 
eflfectcd  as  smoothly  with  the  help  of  the  slip  rings  only  (Fig.  S) 
as  it  can  with  the  help  of  the  D  circuit  (Fig.  4);  and  in  the 
former  case  it  is  quite  impossible  in  practice  to  avoid  a  very 
marked  falling  ofT  in  the  starting  torque  curve,  which  tnake>i  this 
form  of  motor  unsuitable  when  ^eavy  and  sustained  starting 


nos.  4  AMP  s.-^ACiAaia  or  coMnmn  Moms. 


torques  are  required.   For  light  work,  however,  it  b  very  useful, 

and  its  power  factor  under  normal  working  oooditiottS  approaches 
luiil.v  f 'i;  tlie  i  i'lii  r  'i  itii!.  tln'  -.tarting  torque  curve  of  the  motor 
in  Fig.  .i  I  « :th  1  r  u  iilupui  tlu-  help  of  slip  rings')  is  an  almost 
Stt;Mi;lil  lull,  and  t!^c  iiii:l.ii  ni  tin,  iciriii  can  lie  -.iscd  ill  all  those 
ca-'es  in  wliirli  lieavy  and  sustained  starting  torques  are  required, 
for  Mi'-lani  r:  for  elevator  and  similar  work. 

It  IS  Slated  thai  a  ma\iniiiiii  torque,  two  and  one-half  times 
the  normal,  can  be  ^ec^Ired  with  alxiul  one  and  one-half  times 
the  normal  current.  The  motors  will  start  light  with  about  no-' 
load  current,  or  not  more  than  one-fourth  of  the  nonnal  full- 
load  current  The  power  factor  can  always  he  brought  up  to 
unity;  this,  however,  may  entail  a  heavier  cttrrent  in  the  rotor 
and  slightly  higher  lo^^es  f)n  that  account  the  smaller  motors 
arc  not,  as  a  rule,  fully  ci>iiipeiisaled,  as  it  does  not  appear  ail- 
visalile  til  l<iwer  tV.e  elTuitiicy  for  the  sake  of  improving  tin- 
power  factor  by  viuiie  t>'  r  cent.  Thus,  for  small  inarhinrv  up 
to  6  or  7  hp.  the  power  lari.ir  is  tmly  rai^e■]  to  0.7  or  oS  at  uo 
load,  reaching  0.9  to  a94  under  load.  The  power  factor  curve 
rises  very  rapidly  at  first,  and  as  the  load  increases  it  remains 
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nearly  constant  Ihe  Ijrscr  in.ioMiiic*  arc  designed  for  a  power 
factor  seldom  iallinK  hi  lu  A  u  g  avA  reaclling  i;  IhCM  CU  k^BWlo 
to  taJ<e  a  leading  current  when  desired. 

The  efficiency  of  these  compensated  motors  closely  approxi- 
mate* to  that  of  good  uynchronous  machines  with  squirrel-cage 
rotors.  In  the  smaller  ifaa  it  falls  some  3  to  3  per  cent  below 
the  latter,  at  u  10  be  expected;  aince  for  aniall  outpids  oalr  a 
tmall  increase  in  loaeet  is  sufficient  to  reduce  the  cfidency 
ky  eeveral  per  ccat  lo  thia  caa*  Ae  inereaaed  louea  are  mainly 
die  to  Aa  friclioa  of  the  brashes  on  the  coountttator  and  to  the 
PR  loeaes  ia  commutator  am!  h-ash  gear.  In  the  larger  siies 
the  eflSciency  quite  equals,  an  J  iomctitnc5,  lor  a  large  number  of 
poles  :iinl  iu^;'i  ftfi|niTu ;< inalcrially  exceeds  that  of  the  cor- 
resfHin  liiiK  a^yiK'hri.niou'^  nmior.  Altering  an  ordinary  asyn- 
chroiMii^  sinK!c  ph.ise  motor  to  the  CMn?truction  which  has  just 
been  described  will  increat«  its  output  from  30  (o  40  per  cent, 
besides  vastly  improving  its  power  factor ;  but  the  increased  out- 
put and  the  better  power  factor  of  these  machines  do  not  entirely 
compensate  for  the  mcreased  losses. 


Parallel  Operation  of  Synchronous  Motor- 
Generators. 

At  the  meeting  last  week  of  the  Ann  ricu;  ln';tiiiit<-  of  Elec- 
trical l  <  rs.  Mr.  J.'  B.  l  aylor  read  a  paper  dealing  with 
some  liMtun  .  alTiiimg  the  parallel  operation  of  >\nchronous 
motor-generator  set!>.  In  the  early  installation  of  these  machine* 
it  wa.s  found  that  a  set  on  being  started  and  connected  in 
parallel  with  otben  already  cartylBg  a  load  wottl4> 
cccaaiaw.  rafme  to  take  any  of  the  load,  and  at 
it  woold  lake  a  great  deal  more  than  iti  proper  abare  of  the 
load.  As  a  result  of  these  early  troubles  ismicrow  station 
operators  retain  the  impre^i'^ion  that  unless  certain  special  com- 
binations of  field  excitation  arc  used  at  the  instant  of  paralleling, 
the  pnipcr  division  of  load  will  not  result;  and  that  once  con- 
nected in  parallel,  further  changes  in  field  excitation  will  have 
no  effect.  The  author  showed,  however,  that  tlie  division  of 
load  depends  upon  the  relative  mechanical  position  of  the  poles 
of  the  generators  when  tte  nwtors  are  placed  in  parallel. 

If  the  poles  of  the  twolgcaerBlort  are  mechanically  in  Ifae  same 
rdative  poaitloa  when  the  two  motors  an  in  panUd.  then 
the  generators  are  connected  in  parallel  there  will  be  no 
change  of  current  between  the  '.wo  generators.  I^  howcvw,  tta 
polea  of  one  generator  are  displaced  from  dioae  of  tfie  otiia> 


no.  I. — tOAO  OS  TWO  SOO-KW  SETS. 

then  the  current  which  flows  locally  through  the 
ctmtils  win  tend  to  bring  Aese  two  madiinca  cncCbr  into  step; 
it  will  tend  to  accelerate  one  generator  and  to  retard  the  other, 

so  that  one  machine  arts  as  a  motor  and  the  other  as  a  generator 
with  rrfer<;i«-(.'  t  i  tlu^  I'>i'ai  ntrrciit  Thi-  incch.inu-al  torfjue  iIlic 
to  this  action  traiisniilli  <!  tHrdntrh  tltf  shaft  of  each  srt  to  the 
corresponding  driving  mncimic  ,  -•■  finally  the  machines  assimtc 
a  stable  condition  in  which  the  machine  which  drives  the 
generator  which  has  become  a  motor  for  the  local  current, 
itself  becomes  to  this  extent  a  generator,  while  the  otiier  driving 
madiine  assmnes  a  correspondingly  greater  load  as  a  motor.  It 


is  sc«n,  tlierefore,  that  the  current  which  llous  locally  through 
the  two  genwators  is  not  "wattless,"  but  it  represents  power, 
which  is  negative  for  one  machine  and  positive  for  the  other. 
Similarly,  the  local  anient  in  the  motor  circuits  represents 
cillMr  poaitiva  or  negativa  power  according  to  the  machine 
considered.  The  power  in  each  case  is  appiojtluiately  equal 
to  that  in  the  other  and  is  the  mininram  that  fa  possible  for 
the  mechanical  displacement  of  the  poles.  That  is  to  say,  the 
mechanical  displacement  of  the  poles  of  the  motors  will  increase, 
allowing  that  of  the  p<jlcs  of  the  generators  to  decrease  imtil 
the    power    circuialing    tliroiiRh    the    motor   circuits  inc 


to  the  decreased  value  of  that  in  the  generator  circuits. 
A  dtange  in  the  field  strtagifa  of  one  of  the  gcneruors  win 
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not  appreciably  alter  this  circulation  of  ptmtt,  bat  it  will  intro- 
docc  a  "whttleas"  current  in  the  gcnenlor  drenits. 

Fig.  I  indicates  the  interchange  of  kad  hetwecn  two 
sets  in  whidi  one  madHiie  took  approxiantdy  ii»4cw  mora 
dian  Hie  other  at  all  loads.  This  difference,  a  matter  of  ahotit 
ao  per  cent,  was  corrected  by  drawing  o(T  one  of  the  revolving 
field  cores  and  inserting  a  new  key  io  as  to  give  an  oSsct  of  a 
few  hundrfdtliv  of  an  ir.ch.  At  present  there  ia  a  diffcmwe 
of  only  10  kw  in  the  loads  taken  by  the  two  sets. 

In  discussing  the  placing  in  parallel  of  exactly  similar  motor* 
generators  used  in  transforming  from  as  to  SO  cydea,  or  from 
9»  to  do  cpdca,  the  author  stated  that  it  is  apparent  that;  widi 
the  motors  connected  to  the  aanina,  the  generalon  will  necesaarily 
hare  proper  phase  rdatioos  for  connection  in  parallel,  because 
every  one  of  the  north  poles  on  one  generator  is  directly  in 
line  with  a  similar  pole  on  the  other  generator.  With  a  ?et 
working  between  25  and  60  cycles,  however,  the  smallest  number 
of  poles  possible  is  10  for  the  motor  and  24  for  the  generator. 
Fig.  2  represents  such  a  set.  A  study  of  this  figure  wilt  show 
that  there  are  only  two  poles  on  the  motor  which  will  give 
proper  phase  relations  on  the  generator  end.  Therefore,  with 
one  of  these  aeia  in  aervice,  to  comiect  hi  paiaUd  a  seoond  set, 
it  is  HBOiasary  to  Mng  one  or  the  other  of  Aese  two  poles  to  die 
reference  point,  the  reference  point  being  already  determined 
by  the  set  in  service.  This  means  that  it  is  not  sufficient  to 
phase  the  set  for  one  end  only,  but  it  must  be  phased  for  both 
motor  and  generator  ends  simult  ■  cously  This  may  be  done 
hy  one  of  several  methods. 

When  the  2S-cycle  motors  of  the  sets  arc  in  synchronism,  the 
6o-cycle  end  of  an  incoming  set  has  one  chance  in  five  of  being 
correct  for  connecting  in  parallel  with  other  sets  already  in, 
Tiw  Qncago  Edison  Company  uaes  a  spcdal  syndiron* 
with  two  hands  appearing  on  the  saate  dkL  The 
positloa  of  the  60-cycle  hand  on  the  indicator  shows  whether 
or  not  the  phase  relation  is  correct.  If  incorrect,  the  switch  in 
l!u-  drcuit  lo  the  synchronous  motor  is  opened,  and  the  set 
t:ct;ins  to  slow  down;  the  two  hands  of  the  synchronism  indicator 
begin  to  revolve  at  different  speeds,  the  6o-cyclc  hand  making 
34  revolutions  for  each  revolution  of  the  25-cycle  hand.  The 
ofsimtoi  chMes  the  switch  at  the  instant  when  both  hands  appear 
at  tlio  top  of  the  did  stamltancoody.  imfieatfaig  proper 
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relation  for  the  two  machines.  At  a  substation  of  the  Fonda, 
j.'hnstown  &  Gloversville  Railway  Company  phasing  lamps  and 
1  voltmeter  are  connected  between  the  incoming  generators  and 
the  bus-bars  to  show  whether  or  not  the  phase  relation  is  cor- 
rect ht  ooonccting  in  parallel  If  tMs  relation  is  comet  the 
Toloaelcr  readme  is  nonaal  and  Ac  lamps  bum  at  nonnal 
brilliancy.  Anyone  of  the  other  four  possible  phase  relations 
will,  however,  give  a  different  reading  on  the  voltmeter  and 
only  partial  illumination  of  the  phase  lamps.  A  double-pole, 
doable-throw  reversine  switdi  in  the  fidd  dfcnit  of  the  qm- 
chronom  motor  is  cnployed  to  allow  the  BOtor  to  drop  back  one 
pole  at  a  tinw  tmtil  the  generator  stands  m  the  proper  phase 
-i?la:ion  to  the  bus-bars. 

The  paper  contains  a  table  giving  date  on  synchronous  motor- 
generator  sets,  showing  the  required  apeed  and  number  of  poles 
for  converting  £rom  one  frequency  to  another,  and  indicating  the 
disnce  of  the  generator  phase  being  correct  when  the  set  is 
started  by  the  synchronous  motor.  It  is  interesting  to  note  that 
vhilc  a  .^s-cycle  to  60-cycle  set  will  be  correct  one  time  in  five, 

similar  set  used  to  transform  from  Co  cycles  to  as-q^les  will 
be  correct  only  once  in  24  times. 


The  Relation  of  Load- Factor  to  the  Evalua- 
tion of  Hydroelectric  Plants.* 

By  S.  B.  Stoker. 

The  value  of  ai^  water-power  plant  is  due  primarily  to  its  earn- 
ings dependent  on  the  market  for  its  ontpnt,  and  secondarily 

to  the  type  and  quality  of  the  apparatus  inst.ilted  and  of  the  de- 
vckpment  as  a  whole.  In  the  case  of  plants  that  arc  in  process 
of  deveiapaiant,  or  that  are  only  partly  loaded,  the  value  is,  of 
cowsc,  more  or  less  of  a  speculative  nature,  and  is  estimated 
on  the  basis  of  possible  and  probable  inoom&  Prospective  cam- 
ings  as  well  as  actual  earnings  necessarily  rely  on  sdling  an 
amount  of  power  equ.-il  to  the  m.iximiim  or  the  ultttoate  capacity 
ot  t.Hr  development  ,  and  the  number  n;  hours  per  day  during 
which  the  maximum  capacity  can  be  utilized  is  a  definite  factor 
n  dedding  the  price  at  which  the  power  is  sold.  This  is  equiva- 
lent to  awing  Hmt  eaminga  dqend.Mi  the  load-factor,  where 
Hat  is  considered  as  the  ratio  between  the  average  output  -of  the 
'lation  and  its  rated  capacity.  Carried  to  the  extreme,  zrrt)  load 
factor  means  no  market  for  the  power  and  consequently  no  value 
to  the  plant.  The  type  or  class  of  installation,  whether  good, 
bid  or  indiffeient,  does  not  affect  such  valuation,  for  the  reason 
dbat  the  jdant  represents  nothing  as  to  earning  power. 

Few  large  hydroelectric  pI.Tnts  exist  tn-day  the  values  of  which 
are  not  to  a  considerable  e.\lei;t  speculative  or  problematical, 
owing  to  their  operating  at  an  output  somewhat  below  their  rated 
or  their  tdtimate  capacity.  In  some  cases  it  has  been  so  difficult 
to  find  a  matlcet  for  power  that  plants  have  passed  through  re- 
with  a  resultant  heavy  loss  to  investors,  and  still. 
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ir<  tnaUe  to  show  any  preit  or  even  to  pay  operating  expenses, 

•lioiigh  power  may  be  offered  at  rates  so  low  as  to  be  ridiculous 
when  compared  with  the  cost  of  generating  it  from  coal  or  gas. 

large  water  power  development  succeeds  in  marketing  its 
'I'Jtput  except  through  a  reduction   in   its  selling  price   to  a 
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point  vrrv'  much  below  that  at  which  it  could  be  produced  fram 
coal.    Generally  the  load  is  obtained  from  a  combtnatiott  Of  low- 

pricei!  pr.',\er  it  the  RcncraiinK  end  with  an  additional  load  ob- 
tained by  transmitting  some  distance  to  a  market  that  Will  bring 
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FIG.  2 — COSl  or  ENFRr.V  FROM   A  H  VI)K.\''I.ir  PL.\NT. 

a  higher  price.  At  other  plants  the  entire  output  is  carried  a 
long  distance  before  a  suitable  marlrat  can  be  found.  In  belli 

instances  the  cost  of  transmission  lines  and  attendant  apparatna 
!>hould  be  added  to  that  of  the  power-house  development,  and 
iilduded  in  the  cu>l  of  the  plant  a?  a  whole  ;  this  m.iy  raise  the 
price  of  pi'wcr  to  such  a  point  as  to  render  it  non-competitive 
with  |H)wer  produced  by  steam  or  by  gas. 

This  is  particularly  true  of  factories  laving  low  load-factora> 
due  to  operating  only  8  or  to  hours  a  day.  In  snch  eases  die 
neccss.iry  income  can  only  be  obtained  through  the  sale  of  sur- 
plus power  during  the  hours  when  the  load  is  below  tlie  rated 
output  of  the  power  house.  Similar  conditions  are  well  known, 
as  they  have  been  faced  by  every  large  water-power  company. 
It  will  generally  be  fmmd  dnt  the  most  sneeessfnl  plants  arc 
the  ones  that  have  the  highest  load-factor.  The  ideal  load  is  one 
that  remains  constant  throughout  the  24  hours,  the  plant  con- 
sequently putting  out  every  kilowatt-hour  within  its  capacity. 
Any  water-power  plant  loaded  in  this  way  can  sell  power  at  a 
price  very  much  below  its  cost  when  produced  by  steam*  and  still 
leave  a  good  margin  of  profit  on  the  investment 

It  is  generally  conceded  ^at  the  only  object  in  developing  a 
water  power  is  to  generate  c!ei-trieal  energy  at  a  cost  much  below 
tliat  of  generating  it  in  any  other  way,  and  users  of  power  are  so 
wdl  educated  to  this  fact  that  they  will  not  buy  hydroelectric 
power  unlcas  tlie  saving  effected  ^  considerable.  It  must  be 
much  more  in  fact  than  that  for  whldi  they  wou]d»  for  aqy 
other  purpose,  make  an  expenc!if.:rf  several  times  aS  gKOt  aS 
that  necessary  to  replace  other  prune  movers. 

Comparing  the  cost  of  generating  hydroelectric  power  with, 
that  from  coal  or  gas  is  somewhat  difficult,  but  the  general 
method  to  be  followed  is  dwwn  graphieslly  tn  the  corves  given 
herewith.  Figs.  1  and  3,  are  made  respectively  for  both  steam 
plants  and  hydroelectric  plants,  and  show  the  cost  of  production 
per  horse  power  per  year  with  relation  to  load-factor.  In  neither 
of  these  cases  is  the  value  given  from  an  actual  installation,  but 
is  merely  an  approximation  indicating  the  general  conditions  as 
they  m^t  exist  in  any  well-built  power  house  of  a  rated  ca- 
pacity of  from  54x10  to  soyoixi  horse-power.   The  principal  (fi^ 
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no.  3.  iuraiHiBiiioii  op  ooct  cucwbs. 

ferencc  between  the  two  curves  is  due  to  the  introduction  of  the 
variable  items  of  coal,  water  and  labor  in  the  steam  plao^ 
while  die  fixed  charges  in  both  cases  f^rm  the  base  of  the  area 

included  under  the  curve.  As  usual,  the  fixed  charges  include 
interest,  depreciation,  taxes  and  insurance.  With  hydroelectric 
plants  the  operating  expense  is  so  nearly  constant  as  also  to 
become  practically  a  fixed  charge.  The  item  of  repairs  is  really 
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the  only  v.irialilr  m  -in-  l  ur'.  t-.  ".li:;  t;t  iuT.i'!y  tiding  constdercd  a* 
Hicrc.T^iiil^  111  ijirt-ct  iiruportiuii  to  Uk-  lo.iJ-lactor. 

{;>■  5iii)rr|ifi,ir  g  ihe  iy^j  curves,  as  shown  in  Fig.  3,  it  will  be 
■.■"'■n  tfi.il  111  this  assumed  instance  they  cross  cich  other  at  j5 
per  cent  ioad-iactor,  the  cost  per  horse-pow«r  per  year  being  tdcu- 
tical  at  this  point.  At  load-(.ictors  less  than  3$  per  cent,  the  steam 
pliint  has  the  advantai«,  and  hydroelectric  power  »Mt  be  sold 
St  s  loM  in  order  lo  be  competitive.  At  all  ioad-faeiore  above 
as  per  cent;  however,  tiw  advantace  lies  with  tbe  ti^dmiiifXtk 
fimt.  The  relative  value  of  the  two  may  be  obtained  by  con- 
siderioc  the  variaUe*— coal,  water  and  tabor— of  the  steam  plant 
as  the  «<j«tva1eTit  at  any  given  load-factor,  of  a  fi.xed  charge,  .-itid 
by  capi^ili-  inn  this  at  a  rate  that  will  include  interest,  taxes,  .iiid 
deprcciauut;.   md   bidding  it  to  tlie  fim  oi  the  »teain 

pl.int  we  car;  tii>  t,  h,  ofatmin  an  approximate  value  of  the  hydro- 
electric devehi'niciit. 

Making  thi-  1 1  in|i:iri4on  in  another  way,  the  water  upcrattttg 
the  hydroelectric  plant  can  be  made  a  variable  following  tlie 
line  taken  by  the  coal  of  the  steain  ptaot,  and  by  capitaHriitB 
the  diflerence  between  the  two  curves  sn  appronknsite  value  of 
the  potential  eneisy  of  the  water  can  be  obtained.  Due  oonnd- 
eration  nnist  be  given  to  the  fact  that  at  load-factors  of  less 
than  25  per  cent  this  capitalimion  i<  negative  and  must  be  tak- 
en from  the  .i.  tuiil  .1  st  1  f  the  plant,  so  that  it  is  only  at  load- 
f.iclor«  above  »"3  tier  cent  that  it  has  any  real  value.  In  addition 
the  curve  representing  power  cost  from  th«;  ■■u-\m  pl.mt  must  be 
discounted  by  an  amount  corresponding  to  whatever  reduction 
n>U*t  be  iiiadc  in  hydroelectric  rates  to  effect  its  sate. 

Tlie  conclusion  is  that  in  all  places  where  the  flaw  of  water  is 
eoottaiit  thTOBghont  tlie  y«ar  the  load- factor  determines  the 
earning  power  and  hence  establishes  the  valoe  of  any  plant 
Where  an  intermittent  or  msuflieient  supply  of  water  may  be 
stored  and  nsed  duriny  times  of  peak  leads  at  a  rate  mtich  hisher 
than  the  normal  Row  of  the  stream  the  earning  power  is  not  de- 
pendent on  the  load-factor  to  so  great  an  extent,  hut  such  tml-  1 
electric  plants  are  generally  of  small  capacity,  adapted  for  light- 
ini;  T.urposcs  only,  and  are  10  be  considered  as  an  exception  to 
which  the  above  method  of  ev.ilualion  will  not  apply. 


Design  of  Hydroelectric  Power  Stations. 

,  A  paper  (!caling  with  the  design  of  hydroelectric  power  stations 
and  having  panicntar  reference  to  the  influence  of  the  load- 
fact. >r  was  read  by  Mr.  I).  H  Ruihmorc  before  the  recent  meeting 
of  the  .\merican  Insiitiue  of  Electrical  Engineers. 

The  author  stated  that  h>ilM- 1.  clric  installations  naturally  <li' 
vide  into  somewhat  clearly  denned  classes,  depending  upon  con- 
ditions. The  western  high-head  plant,  with  gre^it  fluctuations 
in  stream-flow  and  with  long  ditches  and  pipe-lines,  containittg 
but  few  tmits  and  feeding  into  a  high-tension  netWOrV,  is  Under 
different  conditions  from  a  low-head,  many-unit,  single-plant 
inslanntkMi  delivering  power  over  short  distances  or  to  a  single 
point.  Reliabilitv  of  service  is  not  of  such  great  itiiportancc  in 
irrigation  pimiping  as  i!  is  in  the  llRhting  supply  of  a  large  town. 
This  is  not  always  jecogni?ed  in  the  discussion  of  comparative 
advantage.^  of  small  complications  necessary  to  obtain  reliabilitv 
of  service  as  compared  with  extreme  simplicity  and  home-ni.idc 
switching  apparatus  Cuiiditiotts  which  have  proved  satisfactorv 
in  the  West  cixild  iifii  \>v  cr>nwdered  for  Systems  which  are  never 
allowed  to  be  out  of  scrvirc. 
The  number  of  pl.^nt^  t<i  the  sy<.tcm  and  the  distribution  ol 
,  plants  on  different  watersheds  materially  affect  conditions  of 
dc«ign  and  operation.  A  single  plant  with  all  the  power  trans- 
mitted (o  one  place  represents  the  most  severe  cmditinns ; 
many  plants,  widely  separated,  on  different  witrrshetlF.  with 

Sleam  auxilianos  ami  widely  distributed  n<r  of  power,  trie  nin-l 
favorable  so  far  as  load  c'mdilions  arc  oonci-rnrrj.  T!io  c'.iss  of 
service  h.is  an  imp<in,iMl  bearing  on  \hv  >,vstrm  r>f  cnnlrol. 
Where  conrlitiniis  of  cr,iitr.i<t  do  not  scMrcly  piMiali7c  troubie, 
much  simpler  arr;i:ii:'  r:i<  iit  -  cm  be  iiicri  ihan  where  it  is  de- 
manded that  no  expense  be  spared  to  insure  against  inter- 
ruptions. 


Upon  the  exact  definition  of  load-factor  there  is  a  lack  of 
agreement.  In  the  paper  it  is  designated  llic  ratio  of  the  av- 
erage output  to  the  maximum  output.  For  coiis.iiicrat:"r.3  jf  btuc- 
age.  the  load-factor  of  stream-flow  has  a  vital  bcar;nfj  (jn  the 
amount  and  cost  of  development.  The  great  problem  of  hydrau- 
lic developaient  is  to  transform  the  stream  flow  to  correspond  to 
the  load  curve.  The  design  of  difierent  elements  is  determined 
by  various  iimitsi,  some  of  wfaidi  are  but  imiirectly  connected  with 
tiie  losd-fitctor.  Water  ooodnctnrs  should  primsfity  he  of  suffi- 
cient capacity  for  the  worst  condition»-not  always  the  case, 
l  lic  grade  of  ditches  may  vary  from  40  ft.  per  mile  for  small 
ones,  to  to  ft.  or  less  per  nu'le  for  large,  the  allowable  velocity 
depending  '  n.  tlir  -oil.  Velocities  should  be  sufficient  to  pre- 
vent the  gfLrWili  of  vegetation  in  ditches,  but  not  sufficie'  '  to 
cause  erosion. 

Velocities  in  flumes  may  range  from  8  to  m  it.  per  seconu 
Tunnels,  when  lined  with  concrete,  iikiv  liavc  a  friclioii-coelll- 
dcnt  of  from  COlO  to  aoia.  The  complete  cost  may  vary  from 
$5  lo  96  per  cubic  yard,  or  from  $jo  to  $jq  per  lineal  foot,  for  a 
^flt,  tunnel.  The  ooetSeicnt  of  frictioo  with  rough  rock  walls 
will  be  from  oyogo  to«,ms-  P*i>*'  in>ed  tunnels,  la^  ft  per  second 
is  given  as  a  conservative  velocity.  Vdodties  modi  higher  are 
in  use  in  short  lengths. 

Velocities  in  pipe  tim  ^  v.iry  from  .1  t'  15  ft.  per  second. 
Wooden  pir<"i  wi'h  '.-jw  vciacitics  arc  ollcii  Uicd  at  the  upper 
ends,  but  iht  xn  .iti  St  loss  of  he.id  should  occur  at  the  bottom 
m  the  most  expensive  pipe.  The  thickness  and  factor  of  safety 
used  incrctse  with  the  he.id.  For  all  high  pressure  work,  riv- 
eted sheet-Steel  pipe  is  now  universally  used. 

The  best  type  of  wheel  to  be  used  depends  upon  the  head, 
qnsntily  of  water,  speed,  and  range  of  load.  Turbine  wheels 
are  efficient  through  only  a  smiiH  nwfe  of  bnd,  and  under  high 
heads  arc  not  easUy  regulated.  In  general,  with  low  heaids, 
large  quantities  of  water  and  a  number  of  generators  to  die 
plant,  turbines  are  used.  For  small  <|uantities  of  water,  htgt| 
heads,  variable-head  impulse-wheels  arc  employed. 

For  large  developments,  the  selection  of  reservoir  sites  and 
capacities  requires  special  investigation  Often  several  main 
)r  .  ivnr  check  the  river  flow,  and  a  regulating  reservoir  at  the 
head  of  the  pipe  line  gives  constant  ditch-flow  and  carries  the 
load  temporarily  in  case  of  accident  lo  the  water  supply.  If 
great  fluctuations  in  stream-flow  obtain,  it  is  seldom  possible, 
from  a  commercial  standpoint  to  store  all  the  water.  Where 
development  exceeds  mimmum  stream^w,  there  are  only  a  lew 
high-head  propositions  where  storage  is  not  desirable  i  converse- 
ly, in  many  low>head  installations  the  cost  of  storage  i^  pro* 
hibitive. 

Wheels  and  generators  ilemand  r.;iifiil  tudy  to  decide  the 
best  cip.iciticF^  The  si/e  of  the  geiieratDr  is  ustMlly  iiidiv'aled  by 
some  conditions  in  the  proposition.  The  loss  of  one  unit  should 
not  cripple  the  service.  The  generators  and  wheels  should  operate 
at  points  of  best  efficiency.  The  generator  and  wheel  comhina> 
tiaaa  are  limited,  and  speeds  are  fhmd  kf  number  of  wheels,  typ^ 
head  and  output.  For  one-plant  qrstems  the  namber  of  geneiptors 
is  preferably  not  Uss  than  f'xir  nor  more  than  eight  For  mvl- 
tiple-plani  systems,  otic  uttii  to  the  station  is  not  uncommon. 

The  cost  and  value  of  efficiency  in  power  plant  designing  is 
.in  important  but  not  clearly  underst<iod  subject.  The  rough 
approximation  usu:illy  made  is  to  compare  the  selling  price  of 
the  increased  output  with  the  interest  charge  on  the  gmler  cost 
\\'liere  the  ^.iving  in  energy  can  be  sold,  as  is  usually  the  ease,  s 
higher  efliciency  in  water  conductors  means  a  greater  on^Hi^ 
and  a  greater  capacity  of  installed  apparatus  with  higher  total  cost, 
so  that  the  imntstment  diarge  for  the  gain  in  power  i<  greater 
than  usually  considered.  This  is  true  of  all  parts  of  the  cham 
of  energy  transformation.  Water  wheels  can  be  made  of  tlie 
lji;t  ethciincy  by  designl;;!;  them  for  the  spckial  ci>nditinris,  instead 
of  using  standard  patterns,  and  by  the  eniplDxtncnt  ot  ,i  liigh 
grade  of  niateri.il  with  orirefiil  finish,  The  life  can  be  increased 
by  use  of  expensive  metals  .ind  by  cleaning  the  water.  Wheels 
probably  diflfer  in  cffii-.cncy  much  more  than  electrical  appar- 
atus. Doiihi  simply  implies  diflicully  ni  hydraulic  testing  and 
scardty  of  reliable  results. 

With  a  limited  water  supply,  storage  of  water  dctcnniMS 
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the  pnssibli:  dcvcli.imu-r.l,  X'uriaiiDiii  In  load  orcur  by  the 
hour,  day,  season  and  yrar.  Auxili;iry  or  regulating  reservoirs 
at  the  h«-ad  of  the  pipe-line  lake  care  of  daily  l>eaks,  keep  an  con 
load  on  the  water  condnctors,  and  serve  U>  carry  the  plant  over 
temporary  ditch  troiilile>,  aUu  serving  as  taad  Imxcs.  The  loca^ 
tion  of  the  pipe-line  often  render*  storage  at  this  point  impo^ 
sible.  In  one  caaCb  a  Awne  of  larve  dimension*  »  need  for  peak 
stonge.  In  mofher,  the  water  nippljr  to  a  flume  several  miles 
in  knctli  is  cut  off  entirety  .and  the  total  strcam-llow  used  (or 
anotlMr  station. 

Main  reservriirs  are  on  the  river  and  reifiilate  tis  flow.  If 
ilii-si-  .III-  ..t  Miilnnnt  -t'l.;  the  total  nin-iiff  ran  n-'ed.  The 
Kn '..nn:i:ii Svn;ii.-  .U  pre*<>iit  doins  v.  ^rr:it  •Ai-tk  ill  water 
.iKi,  ;:i  Millie  casts  over  ,1  ti.rni    it  Sn.iw  is  a  natural 

'orm  oi  siorajie,  well  illoMrated  a(  i'uyalitip,  where  wi»h  a 
great  variation  n  riinifall  a  nearly  constant  stream  flow  ii 
ohtaincd.  Forests,  vegelati-i!!.  nnd  the  soil  fill  the  function 
of  reservoirs.   Dam*  arc  huilt  1  1  r;i!ch  the  underground  waters. 

For  suddenly  vaiying  loaiki,  as  in  railway  and  hoisting  work, 
a  (ly-whcel  is  used  lo  provide  for  instantaneous  pcalcs.  Irrigatios 
laws  ma>  forbid  the  ^dorafte  of  water  on  old  diteheSi  Electrical 
storage,  at  the  distributing  points,  bears  to  tlie  declrical  qrstcm 
the  same  relation  that  tlie  regulating  fcservoir  docs  to  the 
hydraulic. 

The  caiiacity  of  a  water-p<iwer  installation  can  usually  be 
l.'irgcly  increased  by  the  I'.se  of  steam  auxiliary  plants.  A 
•lean)  plant  can  siipply  the  deficiencies  of  stream-llow.  and  can 
carry  peaks  in  any  season.  It  may  act  a»  a  rejntator  with 
Steam  turbine  floating  on  the  lines,  the  hydnintic  generators 
rurniing  under  eonstant  load;  it  may  act  as  a  reserve  in  ease 
of  bfcakdown  on  line;  and  may  serve  to  famish  the  watHesi 
current  for  the  system,  allowing  other  machines  to  carry  greater 
Overloads.  Tlic  turbine  unit  may  he  run  idle  pirt  of  the  year 
at  a  syndlrOMras  condenser,  or  may  float  on  th?  line  a.s  such 
for  part  of  the  day  and  deliver  energy  at  other  times.  Contracts 
for  supply  of  continuous  power,  with  severe  pcr.i't>'  clauses, 
may  necessitate  the  iuiitallation  of  an  auxiliary  plant  at  the 
di^'trilniting  end  of  the  title.  Such  a  plant  is  now  being  installed 
at  San  Francisco. 


Recent  Electrodwinical  Devetopments. 

COPPES  Ain»  NICKEL. 

We  have  ri  |h  iti  lly  refcrre<1  in  these  cohimns  to  the  important 
problem  of  s'  iMr.ctn  n  copper  and  nickel.  On  a  large  cominercial 
scale  this  separ;ili  1-  it  ii-t-ini  carried  out  i<v  ilic  Orford 
prcK'Css  which  is  purely  uuUiUurnKal.  The  nvi'ii  n  rn.illp  is  sub- 
jected to  contact  with  sodium  sulphiilt-  v,  Inn  In  .:i:MtT  ■.<  ii.iratcs 
the  lighter  cop|»er  and  iron  sulphides  frxmi  the  heavier  nickel  sul- 
phide. Naturally  the  *e|>arati<in  cannot  be  very  sharp  and  the 
resulting  metals  are  impure.  For  this  reason  the  endeavor  of  a 
series  of  experimenters  has  been  in  years  past  to  devise  an  dec- 
trochemical  process  and  we  have  to  record  here  two  new  atlenipts 
in  this  direction,  both  being  due  to  former  enghxers  of  the 
Orfetd  C6pper  Company. 

N.  V.  Hyhinettc  patents  for  this  purpose  a  donbte-fluld  cell 
witli  tin-  c.-itli  i-li-  ilrpiL'tnn.  Ill  in  tlie  icntor.  enclosed  in  a  speciaIN 
prepareii  ilijpiir.«(;m  i  li.iiiiiiL  r,  .vliili  [lit;  anoile  departments  arr 
pl.iced  outside.  The  aiicKlcs  are  made  of  the  .-dloy  of  copper  and 
nickel  which  is  to  be  separated.  Pore  nickel  ^ulp)late  miitaining 
a  small  proportion  of  a  weak  actd  is  supplied  lo  the  cathcMlc  de- 
partment so  that  nickel  is  continually  deposited  upon  the  cathodes. 
The  elect  ndv  te  is  kept  on  a  higher  tewl  in  the  cathode  depart- 
ment than  in  the  anode  department,  so  as  to  produce  a  continuous 
strcnm  of  nickel  snlphale  solution  through  the  diaphragm  outside 
towarte  the  au<ides.  From  the  anodes  copper  and  nickel  ate 
simultaneouslv  gr>nig  into  solutiofl,  hut  this  mixed  electrolyte  can* 

not  pass  over  t"  the  cathode  deparlnieiil  on  account  of  the  oppo- 
site stream  of  electrnlylc  iu--t  nienti-ined.  In  the  anode  compiirt- 
iiieiit  ar  '.  r  rll  w  is  sr»  provided  that  the  mixed  soUitioii  of  copper 
and  nickel  sulphates  continually  flow-  oflf.  From  this  mixed 
solution  the  copper  is  removed  hy  cement  1  tion  upon  nickel  or  a 
nickel-copper  alloy.    The  solution  which  thereby  becomeii  pure 


nickel  sulphate  is  then  supplied  again  to  the  cathode  department 
of  the  electrolytic  cell.  The  nickel  sulphate  dcclrulyte,  there- 
fore, passes  through  r.  c\c\i-.  The  i;i|v,iiT  i-.  removed  by  cementa- 
tion and  the  nickel  by  electrolytic  deposition. 

Woolsey  McA.  Johnson  proposes  to  carry  out  the  separation 
on  the  foUowing  principte:  Tlie  copper  nickel  matte  is  sub- 
jected to  the  aclioo  of  hot  sulphuric  acid  whereby  nickel  is  dis- 
stktved  and  Iqrdrogen  sulpMde  liberated  while  the  residue  consist- 
ing in  part  of  copper  sulphide  is  left  This  rettdne  is  roasted 
to  oxide  and  leached  witli  sulphuric  acid  so  as  to  form  a  sohi- 
tiort  which  contains  copper  sulphate  with  a  small  amount  of 
nickel  sulphate.  This  sohiti'  i-  i  '.  l  .r  iI  ,  7cc:  vvith  instduhic 
anodes  of  lead,  the  srase*  frum  llie  n  .i  tni(j  (ii.cr:ilion  being 
passed  through  the  '  iiit'  I  liese  gases  -..  i  \  r  tin  rl.  nide  purpose 
of  redi'cinp  the  c.m.t.  necessary  for  elevlioUsjs,  lor  they  act 
as  a  lie  p  il;ir;.:cr,  and  of  yielding  sulphuric  acid  in  such  quantity 
as  to  be  sufScient  for  subsequent  solution  of  both  the  nickel  and 
the  copper  of  the  residue.  Electrolysis  is  continued  until  the 
pfCMOCe  of  iHCkd  would  interfere  with  the  deposition  of  copper. 
The  sotatkm  Is  then  tnmslencd  to  other  cells  and  further  quan- 
tities of  copper  are  deposited  upon  rotating  cathodes.  The  dec- 
trolyte  is  then  used  for  leaching  new  quantities  of  matte. 


gurc; 

Of  our  tnodem  mebilltinpcal  arts  the  production  of  ainc  has 
undergone  the  least  ehanffes  during  the  last  100  years.   It  is, 

therefore,  not  surprising  th.it  strong  endeavors  to  apply  electro- 
chemical methods  to  the  problems  of  this  industry  are  at  present 
made.  I)e  Lavnl  u;  S  .'.eden  is  known  t^ .  n-f  .m  i  Ki  irn  ftiiti.K-e 
lor  the  production  oi  very  pure  zinc.  While  lie  i^-ts  .111  irc 
furnace,  W.  Mc.V.  John.son  in  a  recent  patent  pri i;*!  --' n^e 
a  resistance  furnace,  The  patent  refers  mainly  to  the  dilhcuUy 
of  smelting  ores  of  ?iiic  containing  iron  or  other  substances  which 
an  liable  to  flux  or  otherwise  injure  the  wails  of  the  retort.  The 
remedy  proposed  in  Ihe  patent  is  to  interpose  between  the  charge 
containing  low-gnde  ore  and  the  furnace  .wall  a  high-rcsislanee 
charge  containing  high-grade  ore  and  a  layer  of  inert  material, 
whereby  the  wall  is  protected  against  the  action  of  the  low^gnde 
ore. 

F,  T.  Snyder  proposes  a  process  which  is  partly  electrothermic 
and  partly  electrolytic.  The  principle  is  to  mix  rinc  sulphide  ore 
with  carbon  and  with  a  slag-fomiing  niiiti-Ti;  ]  nml  iii  snnli  the 
mixture  upon  a  bath  of  molten  slag  in  an  elccinc  furnace  from 
which  air  is  exclmled.  whereby  the  zinc  sulphide  breaks  down 
while  simuttaneousiy  carbon  bisulphide  is  formed.  The  sine 
vapor  and  the  carbon  tnsnlphide  vapor  are  separately  condensed. 

V.SIllOfS  EI.tt-rRIC  Kl'RNMK  I'KOCKSSE.S. 

In  oimiection  with  the  trial  of  the  Hcroult  furnace  at  Sault 
Ste.  Marie  for  the  production  of  pig  iron  fri  n.  .n-  ■iv..  reei  ;it 
patents  of  this  iiiveiilor  is  of  great  interest.  The  inherent  com- 
mercial difficulty  of  using  the  electric  furnace  tor  pig  iron  pro- 
duction lies  in  the  cost  of  electrical  energy,  and  in  order  to 
rednCf  this  enetgy  it  is  iieceinry  lo  utilize  to  the  utmost  the 
cabriei  avaihiUe  in  the  fuel  required  for  rednctioa.  This  means 
that  the  carbon  should  be  oxidised  to  carbon  dioxide  and  not  to 
monoxide.  For  this  purpose  Herotilt  feeds  the  ore  from  the  top 
and  introduces  the  fuel  at  the  base  of  the  charge  while  protecting 
tr  f-om  the  action  of  the  c  irl'  Mi  <lii  \i  h  generated  by  the  smelting 
operation.  A  mixture  of  carbon  monoxide  and  cartion  dioxide 
i=.  thereby,  formed  with  gradually  increasing  richness  in  carboji 
dioxide  as  the  gases  rise  to  the  point  at  which  the  reduction  of 
ore  practically  ceases.  At  this  point  oxygen  is  blown  into  the 
furnace  to  oxidise  the  remaining  carbon  monoxide  and  to  in- 
crease ^  heating  effect.  One  of  Hcroulf  s  patcnls  reiars  to  his 
process,  the  other  to  the  apparatus. 

M.  Ruthcnburg  patents  an  arrangement  of  the  electrodes  for  a 
steel  furnace  which  is  quite  different  from  his  former  well- 
known  furnace  eonstruction  and  is  more  similar  to  Heroult's 
steel  furnace.  Upon  the  molten  steel  a  layer  of  inert  material, 
for  instance  fuse<l  slag  of  bau.\ite.  is  placed,  while  upon  this 
slag  flows  a  coniniiimtcd  mass  of  coke  or  carbon.  Tlie  carbon 
electrodes  di>>  into  tins  mass  of  coke.  The  heat  is  transferred 
to  the  Stiel  balli  through  the  layer  of  slag. 

Henry  Noel  Puller,  who  has  already  doite  a  great  deal  for 

.  kj,  i^cd  by  Googl 
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the  development  of  the  electric  ttibe  furnacf,  pr>tei)t$  two  care- 
fully designed  cun^tructknu  for  two  speeini  purposes.  One  U 
intended  for  use  when  gases  or  vapors  •  1  In  passed  into  the 
flirnace  under  pressure  and  arc  to  be  subitv'.cd  to  intense  heat 
duiii'k'  111''  ji.i's  iR'-  T'lic  I  ilicr  type  *cr>'es  the  opposite  purpose, 
namely,  when  the  heating  process  is  to  be  carried  out  under 
redoced  prasnre,  so  that  this  type  may  be  called  a  vacuum  tube 
tunam. 


Letter  to  the  Editors. 


The  Inverted  Gas  Burner. 


To  llu  Editors  of  liUctru-al  World: 

Sm:— Referring  to  the  editorial  in  jrour  i»suc  of  March  17 
oDmmentins  on  my  paper  on  the  inverted  ^s  burner  read  befijre 
Hht  recent  nonthty  meeting  of  the  Illnminafing  Engniecrnic 


Society.  I  would  thank  you  to  pnifalidi  the  conchiding  paragnph 

of  the  paper,  which  re.-irfs  as  fotkws: 

"In  conclusion.  I  may  ^.ly  with  nui  F.nR'i;:.  lirr  ili-fn,  that 
the  problem  is  not  yet  solved,  but  wuli  m  ni;,  i\j|i.ililc  engineers 
all  over  the  world  .it  work  on  th;  -.il  jiLi,  :<  ►ii  i  l,  rcli.-jWe,  and 
simple  lamp  mu&t  be  evolved,  and  then  ga»  consumer'^  will  be 
provided  vMi  a  burner  that  will  (jive  at  least  60  candle  power 
on  a  coiHMmption  of  not  more  than  three  feet  of  gsa,  and  when 
the  fixture  designer  gets  in  his  good  work  bjr  eonitrneting  fittings 
to  suit  the  burner,  an  enormous  Jietd  will  opened  up  and  the 
public  win  wdcorae  the  advent  of  an  apHiance  that  wilt  give 
the  decfiratise  effect  .if  an  electrolier,  but  with  more  light  and  at 
a  greatly  reduced  co>l.  (ias  men  must  join  me  in  hoping  th.it 
this  d.iy  is  not  far  divlanl." 

The  puiposc  iii  my  paper  was  to  «how  to  all  interested  partte* 
.th;  existitin  deieel-,  and  in  some  rasey.  to  suggest  slight  improve- 
ments. If  such  a  paper  will  hasten  the  perfection  of  the  inverted 
btnpw  I  shall  feel  my  effort  was  not  in  vait}. 

New  York.  Vicioa  A.  RnncB. 


DIGEST  OF  CURRENT  ELECTRICAL  LITKRA  1  URE 


Design  of  Direcl-Curr.Ht  i,,>it-iiitors. — BaesLAfEU,— The  first 
part  of  a  study  in  (he  design  ui  a  juo-kw.  direcl-eurreiu  gen- 
erator with  some  gencr.il  remark-^  mi  dynamo  design.  \n  i  Inig 
to  the  w  riter's  e\p».Tieiu'e  there  .ire  very  lew  Ket  i  i  i.'.i  .it 
present  in  use  iii  i mrai  stations  «liich  allow  -iid  "o 

ao  per  cent,  or  even  full  load,  to  be  suddenly  swttciied  ull  .tnS 
on  without  iniiving  the  brushe-i  ami  wiihont  showing  any  ^igus  ui 
sparking,  although  this  is  generaliy  re<juircd  oi  and  can  be  tul 
filled  by  the  most  recent  machines  and  was  a  condition  specified 
in  the  present  case.  The  author  gives  the  following  foimuta  for 
the  reactance  voltage:  cr  =  o.isjm;  f  I'm  *  X  10'*,  where  «i 
represenls  the  number  of  condfCii»rs  per  jcgroent,  F  the  magnetic 
conduclivily,  i,n  the  atniwre  turns  of  the  armature  and  w  is  speed. 
Experience  shows,  that  ihc  ie;-vl:ii!i:e  em  f.,  <>,  thus  calculated, 
must  not,  lUKler  ordinary  eoiiilition^,  exceed  1  voll^  if  no  brush 
movement  is  permitted  fn  iii  nc^  loiid  to  20  per  cent  ovcrlttad. 
Thi>.  of  course,  is  not  tlie  ■•lily  cijudition.  sim-e  the  ratio  of 
armature  ampere-turns  to  the  am)ierc-t(triis  reiit  ued  for  the  gap. 
teeth  and  core  is  of  110  less  mllueiKe.  but  innsi  be  treated  sep- 
arately. It  must  be  understood  that  with  a  reactance  c.m.f.  of 
2  volts,  the  brushes  cannot  be  kept  in  the  gcomeiricaliy  neutral 
pobt,  but  already  rcfpiirc  a  fixed  constant  lead.  For  brushes  in 
the  neutral  positioos,  as,  for  example,  with  reversible  motors,  a 
reactance  e.m.f.  greater  than  i.i  volt  )«  not  admissible,  but  In 

cases  where  shifting  cf  the  brushes  accor'ling  to  the  lond  is  al- 
lowed, the  limit  for  rr  tan  l>e  eN-.Liided  up  to  \  •  vnli<.  The 
author  then  compares  his  metlvd  with  that  of  others  for  cal- 
cuhting  the  reactance  e  ni  f.  and  then  applies  his  method  tn  the 
special  500-kw  generator  -.UKler  (h-Lii-sion  This  machine  has 
10  poles,  the  normal  current  is  ^10  amp.,  there  are  144  slots  with 
8  conductors  per  slot,  and  575  ScgmcnU.  Hence,  the  total  num- 
ber of  conductors  is  8  X  >44  ae  145a  and  as  the  armature  is 
lap-wound  with  to  parallel  circuity  the  effective  number  of  con- 
ductors would  be  m  =:  115.  The  total  armature  iron  length  (1) 
with  Insulation  but  without  ventilating  ducts  is  37.5  cm.,  and 
the  nicar:  length  of  mie  ecmdiiclor  i?  95  cm.,  leaving  a  free  length 
of  67.5  ci:i  :  tiK'refotr,  1'  ^  i  o.i  h  -7-5  +  (>.X  —  34. 0111. 
Further,  :iv  llurr  ;ire  l.lfo  mlvrtors  .ii-.i  575  tiL;iiritits,  the 
number  of  <  o:i'liK  lot'.  per  •  <  anient  liri^l  is  j  The  speed  beiiij; 
300  r.p.iii  .  til  li.riTiuI-i  fi.r  till  n  ,i.:TiiK'e  e  111,1,  yii-lils  ,r  — 
2.9  volts.  The  reactance  voliagc  is,  Ihcrciore,  vet;.  Sitdi  If 
we  consider  fnrtlier  that  the  «ratpni  CoeAirient  which  t~  r  e  rm  i 

of  the  prmtnct  d*!  to  watt«  per  revolution.  G  =  — 

tiyi*tt  ftr  rev. 

s  3a. 4>  is  ralher  small,  end  that  the  nnmtier  of  ampere  crai- 


ductors  periphery  is  tioi  higher  than  240  per  cm  .  or  960  per 
inch  diameter,  nothing  abnormal  can  he  found  in  these  two  values 
to  explain  itae  good  results  obtained  with  this  machine.  We 
know,  however,  Ihat  next  to  reactance  voltage  the  ratio  of  arma- 
ture ampere-turns  per  pair  of  poles  A  Tt,  to  the  anveffs-turm 
for  air-gap.  teeth  and  cone  is  of  prime  importance.  This  faL'O 
in  the  present  machine  is  0.88  and  at  ao  per  cent  overload  1.0$. 
In  general  if  this  ratio  1-  .il-ove  0.7.  a  machine  is  not  considered 
safe,  and  I  o  is  assimitd  lo  be  the  wry  limit.  Hence,  in  this 
respect  also  the  inafhuie  seems  lo  be  dangerous  and  lo  consid- 
erably exceed  the  oriltoilox  limit  ot  dc>ign.  The  arttclc  is  to  be 
continued.— Loud.  Elee.,  .March  g. 

Singlt-Phate  Cvmmuiator  if«Jt»r.— Qeekil— The  author  has 
made  a  series  of  tests  erf  a  four-pole  motor  whidi  as  a  single- 
(ihase  series  motor  was  designed  for  a  capacity  oi  7  hp  at  ito 
volts.  50  periods  and  1.300  r.p.m.   The  motor  was  tested  as  a 

direct-current  series  motor,  a'  a  single-phase  series  motor,  as  a 
repulsion  motor,  as  a  \\  inter-Eichberg  motor  with  field  and 
arniauire  coils  directly  in  scries,  as  a  single-phase  induction 
motor  and  as  a  polyphase  motor,  the  results  being  given  in  com- 
parative tables.  The  iiitlucncc  of  the  brush  position  on  the  .start- 
ing operation,  the  effect  oi  a  change  of  frequency,  etc.,  are  dis- 
cussed. It  is  mentioned  that  a  scries  motor  should  be  designed 
for  as  low  a  fretincncy  as  possible  while  with  the  repulsion  motor 
it  would  he  wrong  to  go  below  a  certain  limit,  since  the  fre- 
quency shoiil<1  rH»t  be  too  small  in  order  to  get  high  torque  and 
high  efiicieiH-y.— uNif  Masfh.,  March  tt. 

I'sf  of  .1/iVii. — .\uiiorr.  In  some  notes  on  practical  experience 
of  a  district  office  engineer  it  is  mentioned  th;if  a  rotating  field 
alternator  h(\miiied  badly  and  iiivesligalioti  shr)^  1  ili  i:  the  finger 
plates  on  the  stationar}-  arnialnrc  were  not  "tiff  enough  to  hold 
the  outer  laminations  firm  Li  tween  the  eoil  slots.  Several  efforts 
were  made  lo  stop  dte  trouble  by  upsetting  the  iron  and  fiqger 
plates,  without  entirely  sloping  the  trouble.  Finally  thin  strips 
of  mica  were  driven  between  the  iron  laminae,  after  having  been 
coated  with  shellac.  This  method  was  successfuL— Efer.  /eur., 

March. 

i'ltUagc  A'Ci'i'/d/i'  ir  r^f  .  l/f.-niof.n .(  — 1  .ftkos  -  The  conclusion 
of  his  paper  on  the  calciil.-.tiiin  of  ilier»l:ils  for  regulating  the 
tension  of  alternators — l.'ltrhim^,'  {■!<•>     Kdiruary  17. 

Lamps  and  Lighting. 

Mrl.tlli,    /-i.'j/i!.  iif  /,.;i)r/' — -S.  nil,.-  fiirtlle-  iiili>rm;il!i>n  COIICSTIt* 

iiig  Ihe  Ku2e]  meullic  filament  lamp  which  was  ttoticed  in  BuC* 
niicAL  WoatD  February  17.  page  4.114,  and  in  the  Digest  March 
23.  page  4^7-  The  present  information  is  given  on  the  ^theri^ 
of  the  English  agents.   The  metals  are  reduced  to  a  oolloidal 
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tUle  ttlicrciu  their  prpp«rtii>»  arc  soincwhat  modihi-d  by  their 
vcty  finely  divided  cundition  and  Kuzcl  {onus  his  tilament«  by 
forcinE  bis  coiloidAl  preparation  through  a  die  This,  it  ii  aaid^ 
praduect  a  mndi  more  durable  fttaxncnt  tian  the  onHiiafy  wif^ 
drawiqg  HMthod.  Kusel  lindt  Uiat  tr  vnp^iefgiag  a  mixture  oi 
different  colloi4Bl  tBtMtances  he  obtains  allorirs  with  propertica 
nore  mailable  for  fiLmicnt  construction  than  the  compunents  OMd 
separately,  however  high  ihtir  fusniR  ponits.  The  lamps  arc  ex- 
actly similar  in  appearance  to  the  carbon  tilamcnt  t.  ,:rid  the 
size  ot  the  bnlhs  identical.  Twn  huricshoc  filamenti  m  scries 
arc  II -1  11  .iiid  the  lan;|;s  cm  ]'C  iiiadu-  up  to  no  volts.  It  is  hoped, 
however,  to  extend  the  limit  np  tr>  Jjo  volts.  The  actual  mount- 
ing of  the  tilamenl  and  c>chaii->tinR  oi  the  bidb  i>  precisely  the 
ianie  as  tor  the  carbon  lamp.  »o  that  beyond  establishing  a  new 
filament  department  no  alterations  are  necessary  in  the  eqnip- 
ment  of  on  existing  lamp  factory.  The  efficiency  daisied  for 
the  filaments  for  lov-vollage  lamps  is  indicated  in  the  tests 
which  were  puhlishcdi  and  it  should  be  explained  that  ihi 
candlc-p<  •'..  r'^  given  are  mean  horiiontal,  the  Hefner  unit  being 
used.  It  ji  1-  '  cn  found  from  a  number  of  Icvts  that  a  useful 
life  of  about  J.5CC  houri  may  be  expected  with  a  loss  of  candle- 
IKjwcr  varying  from  j  per  eont  Id  atiout  11  per  cent  for  lamps 
with  a  consumption  in  the  neixliborliiHid  of  I  watt  per  candle, 
and  that  they  will  iast  as  lonn  as  5,000  hours  with  a  diminution 
in  light  of  JO  per  cent.  Lamp»  vKirkinst  at  a  consumption  of 
about  0.75  watt  per  candle  have  bi  en  run  for  1,000  to  1,100  hours 
with  a  loss  of  3-S  W  cent;  and  for  ijfioo  hours  with  a  Iocs  of 
ao  p^r  cent.  The  lamps  remain  remarkably  cool  in  mt,  ai  a 
very  amall  portion  of  the  radiation  consists  of  hifca'rcd  rayi;  The 
lamps  are  cqnatty  suitable  for  alternating  and  continuoas-ctirrent 
circuits.  ai:d  c.-in  be  overrun  as  much  as  300  per  cent  without 
damage.  The  inventor  'ooks  forward  to  producing  lamps  with 
a  consumption  as  low  as  0.5  wait  per  candle.— Lond.  £ler., 
.Ntarch  0. 

Fii mu-ii:  a  Mirlurr  M,  lMu  iv\d  Elcilmlylic  Conductors. 
niament  made  .01  iiiiini,Me  mixture  of  a  metallic  con- 
ductor and  an  elect rolj tic  coivliictor  luis  the  advantage  over  the 
purely  electrolytic  tilaineiu  of  the  Nenist  lamp  that  the  former  is 
a  good  conductor  at  ordinary  temperataKS  and  dterefore  needs 
no  preheating.  But  on  account  of  their  non-homoceneous  oom- 
poiition  fiiamenta  of  this  kind  are  sobjcet  to  considerable  changes 
and  the  Metal  in  the  tH.oneitt  has  a  tendency  to  evaporate  and 
to  form  a  dark  dep<iiit  on  the  lamp  globe.  Siemens  &  Halske 
prc  p.nc  r  .  11-.  1  iiin  -iin  as  metal  on  accouni  .^t  ip  high  meltinp 
pq;;it  1  i^  unn  tt  iri  ;  k  of  a  mixture  oi  taniaaini  and  a  Nernst 
oxu'''  .If  -t  itiil  -.1  ;  r  .11,  durable  and  can  be  used  in  a  v.icunm 
whiic  lilamcnts  of  pure  electrolytic  conductors  must  be  lightc<l  in 
air  whercfrom  consider.ible  losses  of  power  result.  With  tan- 
talum it  is  pos<:ib1p  to  m:ikc  filaments  of  very  high  specific  re 
sistancc.  .\t  the  ^ame  limc  the  temperatnre  oocffidcot  it  favor- 
able, since  above  a  ceruin  temperature  the  resistatioe  becomes  al- 
most oDastant.  Two  methods  are  described  for  makiiig  such 
fiiamenta.  The  first  is  to  mix  powdered  metallic  lantalttm  imi- 
matciy  with  powdered  rirconiuin  oxide  with  a  binding  material 
like  parafiin,  and  to  bring  th- ■  mlxi n  im  >  tin'  proper  form  and 
sinter  it  together  by  heating  wuli  Uit  .'.'  I tic  current.  The 
second  method  is  to  mix  zirconium  oxide  ;i  1  1  ■niliMliriK 

oxide  of  tantalum,  which  h.is  the  properly  of  giving  off  its  oxygen 
wli!  II  :u:  el.  ctric  current  i"  pa^serl  through  if.  .\  binding  material 
like  par  i-nii  may  agatn  be  used  or  not.  By  passing  an  electric 
current  tliro;  g-,  it  in  a  vacuum,  the  filament  is  heated  lo  whit* 
heat  whereby  (he  oxygen  of  the  tanulum  oxide  is  completely 
given  off  if  the  oxygen  gas  set  free  is  qutcMy  ranoved  by  means 
of  a  pump.— ZrtV.  t  Belmckl,,  March  la 

Ineamdesetnt  Lamft  with  Rfilecton.—ScHAma.—An  i11a»- 
tralcd  article  on  the  suitability  of  rorieeti)rs  in  connection  «''  '■.  in 
candescent  tamps.  The  author  tir^t  shr.w ,  that  a  reflector  01  li.iU 
circular  croi.s-sect:i>n  produces  ;n  ({ciu  r;d  a  rather  non  uniform 
distributitin  of  light  while  uith  a  rellecl"r  of  paralxilic  cross- 
section  all  rays  are  reflected  in  parallel  lino.  i.  e.,  in  one  single 
direction,  if  the  incandcsrcnt  point  is  plated  in  the  focus  of  the 
parabola.  I'he  trouble  in  using  thi<  property  in  ronneetion  with 
incandescent  lamps  is  due  to  the  fact  (hat  the  filament  cannM 
be  considered  a*  an  incandescent  point.  Wdlff  has,  therefore,  de- 
vised an  incandescent  lamp  in  which  the  filament  is  a  long, 


straight  line  while  Ihe  rell^tor  is  made  by  bending  a  sheet  so 
that  its  cross-section  perpendicular  to  the  direction  of  bending  iy 
a  parabola.  Each  point  of  tlie  filament  is  situated  in  the  focus 
ot  a  parabola.  The  lantp  is  of  tabe  form,  the  filament  being  in 
its  center  in  the  fenn  of  a  ftntght  lint  and  being  held  in  tension 
hy  mcana  of  a  spring.^£bfc.  mid  Pa^  Xmid.,  Mardi  i. 

Arc  ImhPj—Simok.  -A  study  of  the  dyaamics  of  are  tamp  phe- 
nomena and  arc  lamp  l)y&tcre&i».  The  method  of  diancteriitie 
corves  is  made  use  oL—Zcii.  f.  Bttfuekt,  Maidi  is. 

Ptnrar. 

Valuta  ami  Cost  of  Transmittion  Liarr.— Aua m  9. — The  author 
empltaaiaea  tKat  distance  rather  thas  voltage  is  the  prima  laclor 
HI  ditt  eoit  of  long  transmission  lines.  The  total  ooat  may  be 

divided  into  those  for  conductors  and  those  for  poles,  pint  and 
insulators.  Within  rather  narrow  limits  the  cost  of  conductors 
may  be  held  constant  by  varying  the  volt.ige  directly  with  the 
length.  Over  much  wider  limits  the  costs  of  supports  tor  the 
oTidin  tors  varic*  nearly  fi  -  ''it  Iirgth  independent  of  the  voltage 
ciiiplsjycd.  On  very  long  line*  tiie  cost  of  supports  alone  becomes 
one  of  the  main  items.  If  the  voltage  of  a  transmission  is  in- 
creased with  the  length,  so  that  the  weight  of  conductors  may 
remain  constant  for  the  same  percentage  of  loss,  then  the  crosa- 
section  of  each  conductor  must  be  made  smaller  and  the  eon- 
sei|nent  reduction  of  awchanical  strength  in  the  candnetor  pola 
a  limit  to  the  practicable  voltage  for  many  lines.— CsrsjerV  Mat.. 
March. 

Sleam  Turbine.— \n  iTlustraled  description  of  the  Zoelly  steam 
turbine.  While  these  machines  are  comparatively  new,  there  is 
believed  to  be  about  72.000  hp  of  them  at  work  or  under  con- 
struction, mostly  on  the  Fnropcan  continent,  in  plants  installed 
by  the  Sieniriis  StluKki  ri  '    nipany.— Lond.  Elec.  Times,  March  H. 

SMferheated  Steam.-~hm»iss.-  ■  \  long  discussion  oi  the  results 
which  may  be  obtained  with  superheated  steam.  NtaOMrottS  di>> 
grams  and  tahles  are  ipven.— £fec,  /our.,  March. 

IMOiHf  JfacftiM.— An  illnstratcd  deieriplkm  of  an  electrically- 
driven  portable  drilling  and  tapping  machine  of  German  make^ 
.4m.  Maehbatt,  Marcb. 

Electricity  in  thf  Foamffy.— Knowlion.— A  fully  illustrated 
article  on  the  use  of  electric  power  for  fotindry  purposes,  dealing 
especi.il'  n  ;':  i!.  ..tric  cranes,  electric  traction,  the  driving  of 
various  foundry  machinery  like  sand  sifters  by  electric  motors, 
clectrie  welding,  etc— TaUMr'f  Mag.,  MardL 

Tsaction. 

Stane^t. — Dine. — long  description  of  tbe  tramway  system 
of  Marseilles.  The  total  length  of  single  track  is  200  km.  The 
j>ower  plant  cnntains  five  generating  sets  of  l,000  kw,  5,500-VoU 
alternating  currents  being  transmitted  to  converter  snb-StatMNIS. 
— L' Industrie  Ulcc,  March  10.  , 

Sub-Slation.—\  description  of  the  Kingston  sub-st.ttion  of  the 
London  United  Tramways  Company.  Three-phase  currents  are 
supplied  to  the  snh-statkm  at  npoo  volts  with  a  frequency  of 
iiVi  cycles.  There  are  seven  separau  aoo-kw,  single-phue  trans- 
lormers  and  two  500-kw  rotary  converters. — Load.  £lfv.,  March  9, 

Eltctrie  ffaihnsy  Emgmftrmg.—Coam.—tht  third  paper  of 
this  illnstnited  serial  deals  with  the  control  of  car«  and  raila 
apeialad  bv        -t  cur-cut  -  .'-.i,t,,  'T.urli, 

Installations,  Systems  and  Appliances. 
Speed  Hegulatifit  for  Operation  o;  .  1 '  .  -  n     1  ,  .  .■  'lei, — 

NcEt.— An  illnstratcd  description  of  the  Bouvicr  speed  regulator 
as  used  at  the  central  station  of  TrauvHle  tor  operatinff  stciin- 
driven  alternators  in  parallel.  In  1901  the  International  Society 
of  Electricians  in  Paris  proposed  the  study  of  practical  means 
lor  using  a  single  regulator  for  regulating  the  speed  of  any 
number  of  steam  engines  which  drive  alternators  in  parallel. 
The  Houvier  regulator  is  claimed  to  fiiilill  thi>  rix|uirenient  in  a 
perfectly  s.-disfactory  manner.'  The  cotistniotion  is  >hown  in 
I'ig.  I.  The  coiistant-Io.id  pump,  /'.  drives  a  liquid  «hich  esc.lpes 
through  an  aperture  the  section  <if  which  c;ii!  h-  viried  by  a 
valve.  the  position  of  whicli  is  regulated  S  1  .  ntrifugal 
pendulum.  For  any  speed  of  the  pendulmn  the  valve,  St  has  a 
certain  position  .so  that  the  pressure  of  the  liquid  has  also  a 
certain  value.  This  pressure  acts  on  a  piston,  R,  and  the  pressure 
is  connterlniaTNed  by  the  pressure  of  the  spring,  For  any 
speed  of  the  centrifugal  pcndolum  the  piston,  R.  therefore,  has 
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a  certain  poiiitiun.  The  piston,  K.  is  connected  in  a  rigid  tnanner 
with  the  lever  of  the  admission  valve  of  the  prime-mover.  Any 
change  of  speed  will  bring  the  piston,  R.  from  its  old  position 
of  equilibrium  to  a  new  one  and  the  pritvcipal  point  is  that  there 
are  no  otcillations  «irbatevcr  in  reaching  the  new  equilibrium. 


PIC.  I. — HACRAM  OF  BOt'VIKR  RRCrUVTOR. 

Tlie  ilttistration  shows  the  rej^ilator  connected  to  two  prirae- 
nioxtrs  Till-  imrnii  and  the  centrifugal  pcndiilnm  are  driven  in 
synclironiMii  mili  the  pnnie-movcrs  by  electrical  nican^  which 
arc  descnlieil  — /.7ii7ui>ui;.-  IJ,\  .  J..nii;iry  iH. 

Circuit- Breatifrs  and  l-uses  in  .Si-'iiJ. — Mahth-vxi  and  Law- 
soN.— It  ha»  long  been  known  that  when  a  fuse,  designed  (O  break 
circuit  with  a  given  current,  is  placed  in  series  with  a  angnctic 
circuit-breaker,  set  for  the  same  or  even  for  mom  Uffer  ewrait, 
H  is  possible  to  put  the  drarit-breaker  ia  aetioii  withonl  blowing 
liw  fuse.  Tbe  anlhor  has  made  a  series  of  expcrimetib  with  a 
encBil-bmker  la  aeries  with  different  fuses.  He  first  used  the 
drrait-breaker  in  series  with  a  nutnber  of  equal  fuse  wires  in 
parallel,  and  then  tested  the  circuit  tir<;i'MT  iti  ^eriev  with  tin- 
fnsed  wire  of  vari<ius  <liameters,  'I  hve  experiments  were  next 
extended  t  i  gel  the  inii  ssary  data  for  ubtnininK  a  curve  showing 
the  relationship  llctv^een  the  current  through  the  magnetic  circuit- 
breaker  and  the  fusing  current  of  wire  in  series  with  it,  th.it  will 
just  not  fuse  for  a  given  setting  of  the  magnetic  cut-out ;  a  case 
which  is,  of  coarse,  one  of  great  practical  interest.  The  results 
of  these  teals  are  given  in  Fig.  a  and  this  cnrve  is  called  the 
ckiractcristic  fusing  cttrrent  curve  of  the  cifcnit-brsakcr.  The 
whole  area  of  it  may  be  divided  iato  two  parts,  one  part  shaded 


in  the  figure,  such  that  if  the  point  cnrreNiioiidn';;  10  a  K>ven 
current  through  the  circuit-breaker,  and  .1  Riven  fu^e  in  >.eries 
with  the  circuit-breaker,  lie  in  it.  the  wire  will  be  fused,  provided 
of  course  that  the  current  flowing  exceeds  the  steady  fusing 
current  of  the  wire.  If  the  point  lies  wilhia  the  second  part  (left 
dear  in  the  figure)  the  current  corresponding  to  it  will  operate 
the  draiil-breaker  withonl  blowing  the  fu^e.  It  i<>  interesting 
(o  twte  that  any  fuse  wire  smaller  than  that  which  blows  at  5.4 
amj)  f..r  Itii,  |.  ifii,  iil.it  -..  lliiiij  (  .'5  amp  )  will  .ilvvays  lie  fiived 
»lK:trwr  liu  ,iirriiil  riinvmw:.  provi<led,  of  0'inr»e.  it  exceeils  5.4 
nmp  I  hr  .iiil!"ir^  titi;illy  srribe  vi.me  t  -*t»  01  the  etteil  i  f 
various  kiiiiK  of  nul.il  for  ilic  fn-r  Their  results  point  lo  the 
«1esiralnlil>  iii  nM!>K  fii-.  -  ii.ih  Im.;I)  melting  points,  if  tile  oper- 
alifin  of  eiieiiil-hreakers  due  t<i  local  'hort-circuits  (say  in  % 
linlitiiiK  system)  i-  to  be  avoided.    It  i*  possible  that  the  lis*  of 

«■^ch  fuses  might  obviate  the  necessity  for  the  "^imc-liin't"  drcuit- 
breaker  in  many  case*.— Lond.  Elec.,  March  x 

Storage  Hiiiifry  for  Supflybig  c  Lt^Umt  Ntlwcrk  from  n 
Trtmuny  System. — JmoUz—Io  many  cases  the  erection  of  a 
separate  central  station  would  not  pay  in  small  towns  and  it  is 


often  preferable  to  take  the  current  from  an  inlennUin  trolley 
system  which  passes  the  t^nvn  In  such  a  case  a  battery  is  in- 
stalled which  supplies  the  lighting  current,  and  it  may  be  charged 
by  and  worked  in  conjunction  with  a  motor-generator.  The 
audior  gives  some  calculations  to  show  that  in  such  a  system  the 
cfliaca(7  ia  in  tbe  average  not  more  tfaan  $6  per  c:nt  He  de- 


flr.    3. — Ul.M.KAM   OF  1  IRll  1T> 

scribe*  an  arraiiKcinen!  ty  wliieli  a  higher  ettkuiuy  i-  olitaiiicd. 
It  i>  shown  in  1-ig  .5  Tlierc  are  luo  batteries,  lae'.  bim^  divid.:d 
into  two  hnlve^  ami  each  li.il:  consisting  of  ^tor.iue  cells- 
Current  is  Mipplied  to  the  hy  means  of  a  three-wire  system 
at  2  X  ■tio  volt-.  One  bijo^ier  is  used  f  ir  IrHh  batteries.  A 
lUree-poU-  switch,  f.  for  each  battery  connccis  it  ei^h.T  to  the 
three-wire  lighting  network  or  to  the  two- wire  trolley  network. 
The  earthed  neutral  wire  of  Ibe  lighting  network  is  diseotmected 
whea  the  battery  la  charged.  The  charging  resistance.  K'.  is 
mostly  short-circuited  and  is  nsed  only  at  the  beginning  of  a 
charge  for  a  short  time.  The  operation  is  as  follow^  linth  bat- 
teries are  lo  he  charged  daily.  Since  on  short  winter  days  only 
seven  hours  are  available  h  r  charging,  the  charge  must  be  made 
with  full  current  It  i>  not  necessary  t  i  overcharge  the  cells 
every  day  to  j  7  volts,  it  is  in  gcnenil  sufhcienf  to  go  to  j.  5 
Virile  l"or  this  purpose  }'  >  hours  arc  sufficient.  In  a  certain 
moiiieiit  the  batter}',  /,  may  supply  current  to  the  lighting  network 
whereby  the  switcli,  C'l,  has  the  position  shown  in  the  iUustra- 
tioK  When  it  is  intended  lo  begin  the  duuge  of  battery  /  / 
the  end  cell  swritdies  are  connected  lo  the  last  notch:  awlldi  t'l 
is  brought  into  the  position  shown  in  the  iltnstra'MNi  and  the 
battery  is  thereby  connected  to  the  charging  circuit  while  the 
neutral  wire  is  disconnected.  Finally  I',  h  tunied  to  the  left, 
and  by  mean ^  of  the  chnrRMiR  resistance.  11'.  the  charKiOK  eiirrciit 
is  maintained  con-.tam.  while  the  \oli.age  of  the  cell-  rapidly 
iiiere.ises.  In  not  more  than  10  iniuiites  thr  em  f  per  cell  in- 
creases lo  J.I  volts,  so  that  the  charge  of  240  cells  requires  500 
Nolls  an<l  the  resistance.  If.  is  thin  short-circuited.  The  cm..'. 
Iheii  increases  slowly  to  about  1.3$  volts  per  cell.  Simultaneously 
the  last  end  cells  are  disconnected  since  they  are  aow  fMNy 
charged.  There  arc  on  eadi  end  four  cells.  The  next  fedr  cells 
are  charged  for  about  ayi  boon.  After  this  tttne  only  the  main 
cells  of  the  battery-^tti  in  ninnbcr— are  in  circuit  and  rebeive 
now  about  2.33  volts.  After  a  short  lime  ihe  battery  voltage 
l>egins  t"  increase  rapidly  and  the  charging  current  would  soou 
decrease  if  the  charKiiiK  voltage  was  not  rai«eil  I',  is  then 
switclieil  to  the  right,  the  motor  I-  ■-liirtei!  :uid  tlie  charge  of  the 
battery  u  ciTUinned  by  mean-  of  the  biMister.    Al  JbO  volt*  total 

eirif  ,  irre-pondiuB  to  .'.5  volts  |K-r  cell— the  chaige  maybe 
discontinued  in  general.  In  certain  intervals  it  becomes  liCOes- 
Miy  to  overcharge  the  batteries  t<>  about  605  x-olts.  After  the 
churge  of  batter}-  /  /  is  finished,  the  booster  is  stopped,  the  lever 
of  the  rheostat.  If.  is  turned  to  the  first  notch  and  Ut  is  turned 
lo  the  left,  after  having  adjuste«l  the  cnd-cdl  switches:  The 
two  batteries  are  now  working  in  parallel  and  supply  current  lo 
the  li,;hting  network.  In  order  to  charijr  ilie  l>:iittry,  /.  i< 
turned  to  the  right  and  the  end-cell  switches  turned  lo  the  Usi 
notch;  ('« is  turned  to  the  left  and  so  on.  By  this  method  it  is 
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claiiM4  tint  mum  18  per  cm  of  energy  may  be  saved  in  com- 
fuvan  whh  the  mator-ffenemor  ^ysiem,  while  the  first  coat  is 
about  the  same.— £M.  Zfit..  March  8. 

Prutfcike  Afparjtus  \t  \lL.  —  An  i!!  i-.u.itril  nrliclc  In  wliifb 
the  aiillior  disc\i»sf!.  foreign  practia-  iti  tin-  ilciigii  ui  prutcclivc 
ap|>aratU!i  for  transmission  lint-N.  He  hr>t  ilcaU  with  the  H>e  of 
resistances,  eqiccially  water  rc«Uuiicc:>,  dcxribes  methods  of 


FK.  4.— COOKE  COIL. 

insiall.'iiioiis,  aiul  discusses  at  sonic  length  the  development  of 
(-;ilik-  jimnriinii  jn  Europe.  The  caMc  choke  coil,  used  at  the 
luiKti'Mi  of  ovcrhi-ail  lines  ano  cl  lt.  iii.iy  In  vein  iruni  the 
ilhi-lralion,  KiR,  4.  consists  oi  a  ci  il  uf  a  ^  alli.-  or  a  ilruin  of 
■  uilahU-  inaltriiil.  A  weal;  [1..11U  in  tiic  in- 
kulali'iii  iii.ir  ilic  line  connectum  is  suppuscd  to 
offer  till  |iri  |icr  path  to  earth  if  a  disturbance 
reaches  the  coil  and  the  inductance  of  this 
arrangement  facilitates  the  throwing  back  of 
the  dwtOflMiioe.  Special  insulation  is  pro- 
vided between  turns,  and  the  whole  coil  is  in- 
sulated from  earth.  Cables  which  are  not 
lonneclcd  to  overhcul  lii;cs  are,  iievertheU  --, 
suhject  to  static  distiirbai  ci  -  Tin  .1  n-.r,  .in-i 
from  switchiiiR.  from  shf>rt-c:rcuit.  etc.  For 
this  purpose  lliere  is  entployed  what  is  csscii- 
tially  an  artificial  weakening  of  the  insutation 
at  a  known  place  or  spot,  and  therefore  any 
failure  of  the  cable  can  be  concentrated  at 
these  points.  This  arrangement  is  shown  in 
Fig.  5  with  a  sort  of  spark-gap  consisting  of 
two  concentric  elecirode*,  A  and  B,  which  are 
st'P-irated  ffmi  oir-  another  by  a  layer  of  in 
'Illation  and  an  oil  lilni.  C.  A  is  connected  to 
ihi-  conductor  to  be  protected,  fl  is  connected 
to  earth,  £  is  a  sort  of  comb  arranRenicnt  of 
metal  to  prevent  the  breakiiiK  of  the  Kronixl 

connection  in  cue  the  lead  sheath  should  be 
punclitned  bgr  a  bad  tbort<iroiit.  The  action 
of  thia  device  la  aa  fallows:  On  tiie  anhrtd  of 
the  static  disturbance  the  layer  of  insulation 

is  punctured  and  the  oil  pours  in  to  smother  the  arc,  so  that  the 
trouble  is  only  of  short  ilnr.ilion  Fig,  d  slvw  s  the  practical  ap- 
Iilication  of  thi's  mrltiod.  Special  tanks  or  rc.'  pl.iiU-  .iri'  pro- 
vided to  contain  thcM  safety  devices.    In  the  (tiuund  lead  of 
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each  fuse  there  is  inserted  a  resistance  to  assist  the  oil  in  snp- 

pnasing  the  arc.  In  order  to  learn  :ii  aiu  lim.-  \W  r\,i>.t  liK-alitv 
of  a  breakdown  'iianal  wire*  arc  nm  from  caoli  tank  to  a  bell  and 
si;?nal  board.  This  is  readily  arr-iiiRril  mdicatc  tlic  location 
of  the  trouble,  which  bexiiis  by  the  operation  of  the  protective 

deirice,  the  current  passing  on  this  exciting  a  branch  circuit, 
which  in  its  fom  operates  the  bell.— £/rc/riV  Journal,  March. 


Electropbyaks  aad  MagMtiaai. 

BreA  0/  an  ladMCtmt  Circft^j—H.viMn.—A  theoretical  and 
expermicntal  paper  on  the  conditiona  fbr  sparking  at  the  break 
of  an  ioducti\-e  circuit.  The  author  hoped  to  find  relationa  such 

as  indicated  in  some  experiments  by  Lord  Rayleigh,  existing 
ln'moi-ii  the  c ■iist.iiits  of  an  oscillatory  cUctric  circuit,  as  the 
primary  <if  an  iinltictuiu  coil,  the  initial  current,  and  the  velocity 
with  which  the  ci  ni.n'-  >\  llu  hre.ik  are  leparatcd,  when  the 
conditions  are  ju-'t  ■.utbcirnt  to  prevent  sparking  at  the  break, 
l  y  neglecting  the  "lag"'  etTect  in  the  spark,  a  theoretical  relation 
is  found,  which  may  be  roughly  expressed  by  saying  that  tlie 
.vetocity  of  break  necessary  to  prevent  a  apark  will  be  propor- 
lional  to  the  freqtiency  of  oscillation  and  a  linear  function  of  the 
maximum  induced  potential,  the  latter  implying  a  linear  relation 
brtiMcii  \clocit;,  of  break  and  initial  current  The  necessary 
v<  liKit>  of  bri  ak  u^i-,  fouml  experimentally  to  tn- :  first,  a  linear 
function  of  the  initial  current  :  second,  f  r  K'^  cn  current,  in- 
creasing in  value  in  a  manner  consistent  with  the  equation 
when  the  capacity  is  diminished;  third,  iliiimiivhmx  according  to 
the  equation  when  the  iitductancc  is  diminiitfaed.  The  assump- 
tiON  that  the  lag  of  the  iparfc  might  be  neglected  did  not  hold 
true.  It  is  possible  to  place  a  Ihnit  on  the  velodfy  of  break 
iie*essary  to  pre\'ent  a  spark  at  the  break  of  an  inducttve  circuit, 
if  we  know  the  inductance,  capacity  and  initial  current.  The 
Mccessar)'  velocity  will  be  lessened  by  any  condition  which  causes 
the  ali-orptioii  of  em  ray  In  mi  the  primary,  such  as  a  closed 
secondan,-,  hysteresis,  heat  losses,  etc.— /'AyJ.  Kev.,  March, 

Magm-lic  Fifld  aud  Coroml  Strfamtrs. — TsowiwiiKe,— .An  il- 
hii'trated  account  of  expCfimentsi  the  chief  results  of  which  arc 
as  foHows:  When  an  anode  in  an  X-ray  bulb  is  also  the  end 
of  a  powerful  dectramagnet  the  application  of  the  magnetic 
field  resiill*  m  Hie  praduciion  of  X-raya  fron  a  bulb  which 
cannot  be  excited  without  the  application  of  beat.  When  the 
cathode  forms  the  maRin  iic  iiole  a  violet  brush-like  light  appears 
on  the  callio<le,  "U  the  ^iilc  away  from  the  elect rornagnet  ;  while 
the  tlui  ■re-^ccTil  liKlit  is  forced  somewhat  Uyond  the  cathode. 
1  lie  use  of  Leyden  j.irs  m  the  case  of  low-potential  coils  urcatly 
m  idities  the  effect  of  the  application  of  the  magnetic  field,  while 
ui'h  coih  giving  spark«  over  20  cm,  with  comparatively  large 
Leyden  jars  in  circuit  tiie  applicatioa  of  the  magnetic  field  to 
eidier  anode  or  cathode  results  in  greatly  menaaed  production 
of'X-nQPi.  The  application  of  a  atroog  magnctie  fMd  at  the 
anode  with  lines  of  force  atonfr  the  line  of  electric  discharge 

forms  a  -afc  and  useful  methoil  of  reRulation  of  X-iay  bulba. 
.■\n  cliclro-nuter  connected  to  the  terminals  of  the  exhausted 
tulx'  sliou^  a  iliniinution  of  the  apparent  resistaiue  uf  ihe  tube 
when  the  anode  is  made  the  magnetic  p<de;  and  a  rise  in  rc<,ist- 
ance  when  the  cathode  constitute^  this  pole.  With  Leyden  jar* 
in  circuit  the  magnetic  pole  separates  the  oscillations,  and  ree> 
tifiea  the  discharge  to  a  certain  exteiiL— i/fnt.  /onr.  «^  Jirimcv^ 
UardL 

OfHIfalfmu.— KAELARn^Tbe  firtt  part  of  a  mathematical 

paper  on  electric  oscillations  in  metallic  tubes  of  ring  form.— 

L' lidaira^c  EUc.  Feb  24. 

Elect  rodiemlatry  aad  BattarlM. 

Condmeti0M  and  Radiation  of  i/««f.— RicxAns.— In  the  pracnt 
installment  of  his  serial  on  metallttrgical  calcnlatiana  the  atithor 

fir.;t  gives  the  principles  of  heal  conduction  and  radiation  and 
ajplics  these  principles  10  the  solution  of  various  problems  from 
practice:  for  instance,  the  losses  isf  licit  from  pipes,  etc.  Table* 
are  given  of  the  constants  determining  the  conduction  and 
radiatioTi  of  licit  from  varioos  materials.—'CilwlrorAMi,  aad  Urt. 
ItiJ  .  March, 

Puiiifing  Cft/ormr.— .Asiicaon-.— An  ilh»trated  article  on  the 
use  of  chlorine  gas  luider  moilerate  pressures  in  the  chemical 
arts.  The  article  eotitains  nmch  practical  information  based  on- 
actual  experieiM-e  of  the  author,  which  should  be  uaeful  in 
electrolytic  plants  protluciiig  chlorine  gas — Elfftrochem,  and 
MeL  Ind,.  March. 

Unite.  MeaMirementa  and  Instruments. 

Aceeltrotnelcrs. — TuoTTia. — An  abstract  of  a  paper  on  accelera- 
tion and  methods  for  measuring  it  The  simplest  of  all  methods 
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for  meaiHiring  horizontal  accelerations  by  •  the  deflection  of  a 
plumb  bob  was  experimentally  demonstrated.  The  recording 
penduhmi  instruments  of  Mallock  and  Lanclicster  were  men- 
tioned, and  actual  records  taken  by  the  former  were  shown. 
Other  types  of  accclcroraeters  described  were  tliosc  depending 
on  the  alteration  of  levels  of  a  liquid,  of  which  one  example  is 
lhat  of  Kapp.  in  which  a  Iouk  tube  with  upturned  open  ends  is 
used,  fitted  partly  with  niercur>'  and  partly  with  water,  and 
the  alteration  in  level  in  the  longer  branch  is  obNcrved.  Another 
form  which  the  siK-akcr  had  himself  often  used  consisted  of  a 
bent  tube  nearly  full  of  liijuid.  similar  to  a  spirit  level.  This 
was  particularly  convenient  for  use  in  railway  trains.  The 
indications  of  these  in.slruments  are  of  course,  affected  by 
gradients  as  well  as  by  acceleration.  *o  the  result  obtained  is 
rather  a  measure  nf  the  force  acting  on  the  train  than  of  the 
acceleration.  Thus,  when  a  tram  is  "coasting"  down  a  grade, 
the  bubble  remains  stationary  at  the  zero,  except  for  the  small 
deflection  due  to  friction,  even  though  ihe  speed  is  rapidly 
increasing.  Again,  when  a  car  is  standing  on  .1  grade,  the 
bubble  shows  a  considerable  deflection,  which  is  m  reality  a 
measure  of  the  force  of  the  brakes  holding  the  car  up.  This 
somewhat  detracts  from  the  use  of  these  acceleromcters  from 
a  passenger's  point  of  view,  but  for  investigation  of  Ihe  actual 
power  required  for  traction  (he  .iccclerometer  ignores  the  effects 
of  gradirtits  and  attends  to  the  propulsive  power  in  a  remarkable 
way.  For  many  purposes  the  actual  measurement  of  draw-bar 
pull  by  a  dynamometer  is  the  most  suitable  method. — Lond.  EUc 
March  9. 

Talefrapby.  Telephony  and  Signals. 

litfclroiatillary  Hecordfr—JKn  illustrated  description  of  an 
electrocapillarj-  recorder  devised  by  Orling  for  recording  sub- 
marine cable  signals.  The  instrument  works  on  the  principle 
of  the  well-known  capillary  electrometer.  The  apparatus  is 
shown  in  Fig.  7:  a  light  lever.  /..  rests  upon  the  tt>p  of  the 
column  of  mercury.  \f.  and  when  raised 
by  the  latter.  tilt»  a  little  ahiminiim  car- 
rier suspended  from  a  liorirontal  cord.  A. 
The  carrier  supports  a  delicate  siphon,  5, 
the  upper  end  of  which  dips  into  a  bath 
of  ink,  while  the  lower  end  faces  the  tape, 
7".  upoti  which  the  signal  is  recorded,  the 
siphon  being  kept  in  slight  vibration  by  a 
thread  attached  to  a  vibrator.  T.  consist- 
ing of  a  light  spring  arm  bearing  on  a 
moving  wheel  with  a  serrated  rim.  The 
rei"eiving  circuit  is  completed  between  thi- 
two  bodies  <■{  mercury  (shown  Uack ) 
through  the  electrolyte,  into  which  dip  the 
capillary  tubes.  C"t .  and  when  a  potential 
difference  is  ctablished  between  the  ter- 
minals, according  to  the  well-known  phe- 
nomenon, the  mercury  rises  or  falls  in 
the  capillaries,  and,  therefore,  in  the  vertical  tube.  The  appli- 
cation to  the  recording  of  wireless  signaU  i»  described. — Lond. 
Eire.  Kn\.  March  i. 

Telephony. — Tol  an.vf..— The  first  part  of  a  paper  on  the 
present  status  of  telephony.  In  the  present  installment  under- 
ground cable  construction  is  discussed,  llie  same  issue  con- 
tains statistical  data  on  telephony  and  telegriphy  in  the  Nether- 
Unds  in  1004  and  the  ollicial  regulations  on  telephonic  service 
between  l-'rance  and  Italy.— /our.  Tel.,  February  jj. 
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EXPEIHMINT.\L    KKstAKtlllS   OS    rill    FijOW   OF   StKAM  TllllOfCIl 

Nozzles  asd  Obificks.  By  Prof.  .\.  Rateau.  New  York:  D. 
Van  \o5trand  Co.  panes,  4  figures  and  4  plates,  Price, 
$1.50. 

In  the  ile<.iKn  of  the  steam  turbine  where  the  pressure  or 
potential  energy  of  the  steam  must  be  changed  to  velocity  or 


kinetic  energ)-,  the  matter  of  the  law  of  the  flow  of  steam  through 
the  nozzles  or  channels  in  which  this  transformation  must  take 
place  is  evidently  of  prime  importance.  The  art  of  turbine  de- 
sign being  »till  young  .md  the  literature  on  the  subject  meagre 
and  of  questionable  accuracy,  it  seemed  to  Prof.  Kateau  when  he 
first  undertook  the  study  of  this  apparatus,  some  ten  years  ago. 
desirable  to  check  exi»erimentally  the  theorelicall>  derived  laws. 
The  present  volume,  though  hardly  more  than  a  pamphlet  in  ex- 
tent, describes  the  apparatus  he  devised  tor  that  purpose,  gives 
the  readings  taken  during  his  one  hundred  and  fifty  o<ld  trials 
therewith  and  hi^  deductions  therefrom.  While  the  conclusioitt 
are  naturally  of  chief  value  to  the  rather  small  circle  of  steam 
turbine  designers,  the  paper  as  a  whole  is  interesting  as  showing 
tlul  lal)oratory  ex(K'rimems  when  planned  and  carried  out  by  a 
scientist  having  as  bro,id  .md  trained  an  intellect  as  Prof.  Kateau 
admittedly  possesses,  liecome  of  decided  practical  value  to  a  ma- 
chine constructor.  The  agreement  found  between  theory  and 
experiment  is  most  gratifying. 


Graphic  Recording  Electrical  Instruments. 

A  complete  line  of  accur.ite  recording  instruments  ha*  been  de- 
veloped tty  the  Westinghouse  Klectnc  &  Manufacturing  Company 
the  type  of  which  is  illustr.itcd  in  the  accompanying  illustrations. 
These  instnimenls  are  arranged  to  o(>erale  on  the  relay  principle, 
the  motor  element  actuating  contacts,  which  in  turn  energize  a 
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pair  of  solenoids  arranged  to  tnove  the  pen.  They  are  designed 
for  switchboard  mountinn  and  are  enclosed  in  glass  cases  ij  in. 
by  16  in.  by  9  in.,  with  a  removable  high  glass  front  giving  access 
to  the  interior. 

The  alternating-current  motor,  voltmeter  and  wattmeter  coils 
are  arranged  in  a  manner  similar  to  that  of  the  standard  line  of 
WestiiiKhouse  precision  instruments,  and  the  registration  is  in- 
dependent of  fre<|uenc>-,  external  fields,  temperature,  voltage  or 
wave  form  variation  and  equally  correct  on  all  power  factors. 
The  wattmeters  are  made  for  single-phase  and  polyphase  circuits, 
the  latter  being  correct  at  any  degree  of  unbalancing. 

The  p<iwer  factor  and  fre<|uency  meters  have  coil*  operatirg 
in  the  same  manner  as  the  correspondiiiK  Westinghouse  indical- 
ine  meters.    The  direct-currcni  ammeters  operate  from  shunts 
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thereby  avoiding  the  heavy  wiring  necessary  (or  mounting  on 
jwilchboards.    Shunt*  already  installed  for  indicating  meters 


ate  source  of  current  so  as  to  relieve  the  meter  transformers  of 
the  power  required,  and  are  of  sufficient  torque  to  rendtr  the 
friction  between  the  pen  and  the  paper  negligible.  The  con- 
struction throughout  is  very  rugged  and  compact,  no  delicate 
parts  whatever  being  uaed. 


The  Fuller  Power  Vehicle. 


An  interesting  heavy  vlettric  truck  is  being  perfected  by  the 
Fuller  Power  Vehicle  Company,  of  Detroit,  under,  Mr.  Rudolphus 
R.  Fuller,  manager  of  the  Fuller  Company,  well  known  as  a 
manufacturer  of  engine*  and  dynamos.  An  illustration  of  one 
of  these  vehicles  is  shown  herewith.  The  initial  power  is  a  gaso- 
line engine  carried  on  the  vehicle  and  direct-connected  to  a 
dynamo.  This  furnishes  jwwer  to  two  electric  motors,  one  of 
which  is  gcarc<l  to  each  axle.  The  Ciirrj-ing  platform  of  this 
truck  is  JO  ft.  in  length  by  6  ft.  in  width,  over  all.  Four  feet  of 
the  length  is  taken  up  by  the  engine,  generator,  water  tank,  fuel 
tank  and  radiator.  The  balance  of  the  platform  (6  by  t6  ft.) 
i>  available  for  load.  The  vehicle  h  rated  as  having  a  carrying 
cap.icity  of  from  five  to  *eveii  tons  net.  The  weight  of  the 
vehicle  is  given  as  about  O.C00  ll>.    It  is  constructed  entirely  of 


ri<,   J.— <.K.M-llll    kjAiJklUJl,  Willi  I.OVF.R. 

may  also  be  used  to  <tperatc  these  meter:.,  effecting  a  considerable 
saving  in  cost. 

The  n-cord  i>  maile  by  a  reservoir  pen  which  i-.  moved  in  a 
straight  liori/oivjal  lii  c  .•icros>  tiie  paiier.  its  motion  being  pro- 
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portioned  to  the  quantity  to  be  measured,  thus  giving  a  scale 
having  rectangular  co-ordinates.  The  reservoir  will  contain  a 
month's  supply  of  the  ordinary  writing  fluid  used.  The  quick- 
ness of  the  pen's  motion  and  consequently  its  sensitiveness  may 
be  easily  regulated.  Thus  the  record  may  be  made  to  follow  the 
slightest  variation  of  the  load,  or  else  to  slur  these  slight  irregu- 
larities and  form  a  more  even  line.  The  registering  paper  may 
be  driven  at  speeds  varying  from  i  in.  to  8  in.  per  hour,  and  is 
arranged  to  unwind  from  a  contintuuis  roll.  The  speed  may  be 
changed  ver>-  readily  by  insertinK  an  extra  set  of  gear  wheels. 
Two  inches  per  hour  is  the  standard  speed  regularly  furnished. 

The  recording  paper  is  neatly  printed,  accurately  ruled  and 
punched,  the  width  being  approximately  6  in. — a  deflection  of 
5^4  in,  representing  full  load.  It  is  furnished  in  rolls  of  suf- 
ficient length  to  last  two  months  at  2  in.  per  hour.  The  clock 
is  self-winding,  is  of  high-power  design  and  requires  no  attention. 
The  meter  coils  consume  no  more  energy  than  other  Westing- 
house  switchboard  instruments,  thus  insuring  correct  ratio  on  the 
meter  transformer.    The  solenoids  are  energized  from  a  separ- 


steel,  even  to  the  tires.  It  has  the  artillery  type  of  wheels  with 
bearings  of  navy  bronze  and  capillary  oiling  arrangements.  The 
framing  is  of  steel  channels  and  I-bcams.  The  forward  end  of 
the  vehicle  is  supported  on  a  turntable  with  ball  bearings.  As  the 
forward  axle  is  driven  as  well  as  the  rear  axle,  the  operator  can 
turn  the  vehicle  completely  around  within  its  own  length.  By 
driving  all  four  wheels  much  better  traction  is  of  course  secured 
than  where  the  rear  wheels  only  are  driven. 


Time  Lag  for  Circuit- Breakers. 


The  arrangement  shown  in  the  accompanying  illustration  is 
being  used  in  England  to  obtain  a  time  l,ig  for  circuit-breakers, 
by  shunting  an  inductive  circuit  by  a  non-inductive  one.  Two 
circuits  of  thick  copper  rods  arc  put  in  parallel,  one  of  them 
being  surrounded  by  a  laminated  horse-shoe  magnet  having  an 
armature.  A  rush  of  current  first  goes  through  the  non-induc- 
tive leg  while  the  growth  of  current  in  the  inductive  leg  is  slow. 
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When  the  current  Ixnxinif*  approximately  wjual  in  both  legs  there 
is  only  an  exceedingly  ^niall  force  left  to  overcome  the  counter 
t.m.f.  of  the  inductive  tei;.    When  the  current  in  the  inductive 


TIME  LAG  OmCC  POK  CIRCL-IT-BlieAKERS. 

leg  reaches  a  certain  limit,  ihc  armature  attracted  and  makes 
contact,  so  as  to  work  the  circttit-breaker  solenoid  in  the  ordinary 
miinncr.  The  apparatus  gives  onwideralile  time  lag. 


The  Jenney   Grinding  and   Buffing  Motor 
Equipment. 

The  Jenney  Electric  Manufacturing  Company,  of  Indianapolis, 
is  putting  nut  a  very  neat  electric  motor  equipment  for  light 
service  in  griniling,  hufling  .md  polishing.   The  motor  is  mounted 


caiNoiNr,  Axn  bitting  mdtoh. 

on  a  solid  cast  iron  pedclul  ami  lia^  emery  grinders  or  buffing 
tvhceN  mounted  on  each  end  ii(  the  axle  as  shown  in  the  accom- 
(latiying  engraving.  The  motor  is  for  direct  current  and  runs 
at  2,700  r.p  m.  It  is  desigiH-d  to  carry  two  wheels  of  8  in. 
diameter  or  under.  It  is  funiished  wired  complete  ready  to 
connect  to  the  power  circuit  with  the  starting  resistance  inside 
llic  pedestal  and  fully  protected.  The  .starting  switch  is  mounted 
on  slate  attached  to  the  p»-<le>.tal  cnnveiiicnt  to  the  operator.  The 
niolor  i»,  of  cour.>e.  pnivided  with  fully  enclo>icd  headi  and  dust- 
prni.f  luaring...  There  are  a>llu<'tal>le  IimiI  rests  and  water  (cits 
provided  for  each  grinder.  The  arrangement  is  very  neat  a< 
compared  I"  In-lt-ilriven  grinder*  rei|iiiriiig  countershafts,  high- 
spred  bells  and  small  ilriveii  pulleys. 


Reflecting  Shade  and  Fixture. 


The  Holophanc  Glass  Company  has  placed  upon  the  market  a 
new  fixture  called  the  "Pagoda  reflecting  arc,"  shown  herewith. 
A  small  compact  cluster  is  used  carrying  small  "ilolophane 


tZPLECtlNU  SHADE  AND  riXTVRE. 


Pagoda"  reflector.s,  surmounted  by  a  large  reflector  of  the  same 
type.  The  combination  gives  a  remarkably  good  distribution 
of  light,  and  with  its  chain  fixture  presents,  as  will  be  seen,  a 
handsome  appearance.  The  shades,  all  consisting  of  clear  glass, 
when  lighted  up  present  a  brilliant  appearance  and  add  artistic- 
ally to  any  place  where  they  arc  used. 


Shears  for  Armature  Discs. 


.\  special  machine  has  recently  been  built  by  E.  W,  Bliss  Co., 
.Adams  Street.  Brooklyn,  N.  Y.,  for  the  purpose  of  cutting  the 


.SHIiANS  Fon  AKMATURK  DI9CS. 

outside  and  inside  of  armature  dixcs  and  other  metal  rings  of 
similar  nature.  As  shown  in  the  engraving,  it  ran  be  driven  by 
either  bell  power  from  a  nioior.  etc.,  or  by  hand. 

The  angular  position  of  the  lower  outers  insures  a  cut  equally 
clean  on  both  the  outside  and  the  iii>ide  eilgc  of  the  disc.  The 
machine  has  cut  gears  .ind  is  very  carefully  built  throughout  so  as 
to  meet  the  <lemands  for  a  tool  of  great  accuracy.  The  circle 
clamping  head  is  rigidly  guided  in  the  ways  and  is  also  provided 
with  side  adjustment  to  set  the  clamping  discs  off  the  center 
line  to  bring  them  into  proper  rel.Tlion  to  the  cutters,  viz.:  oppo- 
site the  point  of  cut  when  makinu  outside  cuts,  and  to  set  them 
opposite  center  cutter  for  cutting  rings.  The  shear  will  cut  stock 
up  to  N'o.  20  U.  \V.  G.  and  the  capacity  of  the  smallest  and  largest 
circles  is  3  to  40  in. 
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Magnetic  Crane  Brake. 


In  all  cases  where  clecirically-drivcn  machinery  requires  fre- 
quent slops  and  reversals,  the  facilily  and  speed  oi  handling  ma- 
terial, and  alM>  the  safety  of  the  crane  nr  other  machinery  cm- 
ployed,  depends  upon  the  accurac)-  and  reliability  "f  the  brake. 
The  brake  shown  in  the  illustration  hcrewilli  has  U-en  designed 
to  meet  the  exacting  rc«iuiretnenls  of  this  service.  The  brake  is 
released  by  an  electromagnet  through  a  diminutive  air-gap,  which 
operates  quickly  with  a  comparatively  small  current  and  without 


MAGNETIC  aXAKE. 


any  lianimcr  blow.  The  brake  force  i>  always  maximum  and 
c()nally  effective  in  either  dirc-ction  of  rotation. 

The  heat  is  carried  away  from  the  friction  surfaces  by  the  cir- 
culation of  oil  and  is  efTeclivcly  radiated  from  the  entire  surface 
of  the  friction  case.  The  brake  is  adjusted  to  release  on  one- 
half  ftill  load  current  of  the  motor  as  a  maximum.  Due  to  the 
large  pole  area,  the  brake  does  not  drop  kick  until  the  current 
has  decreased  to  ahoirt  i/io  the  fyll  value,  insuring  a  continued 
release  of  the  brake  until  the  current  is  entirely  cut  oflf.  This 
brake  is  made  by  the  Electric  Controller  &  Supply  Company. 
Cleveland.  Ohio. 


Electric  Soldering  Icons. 

The  accompanying  illustration  shows  an  electric  soldering 
iron  which  has  recently  been  placed  on  the  market  by  the  Ward 
Leonard  Klectric  Company.  Rrnnxville.  .\.  V.  It  is  of  comp.ict 
construction  and  has  been  designed  for  close  work,  such  as  the 


ELEITRIC  SOLtirjir.VC  IRON-. 


soldering  of  jacks  in  telephone  switchboards.  The  device  is  so 
simple  that  a  novice  can  use  it  without  instructions,  The  heat 
generating  resistance  is  hermetically  sealed  from  the  air  by  a 
pr<itectivc .  heat-resistant  coating,  which  does  not  depreciate  in 
the  practical  use  of  the  soldering  iron.  The  heating  unit  is 
readily  removable.  Between  the  heating  unit  and  the  lieat- 
emitting  surface  there  is  placed  a  solid  material  of  good  heat 
.  conductive  (|ualities.  There  is  no  mechanism  or  automatically 
movable  elements  within  the  soldering  iron.  It  is  st.itcd  that 
there  is  no  ixjssibility  of  short-circuit  of  the  heating  unit  against 
the  working  surface  of  the  iron,  even  though  the  unit  be  burned 


out  intentionally  by  subjecting  it  to  a  voltage  twice  a«  high  as 
the  normal.   The  soldering  device  is  manufactured  for  use  with- 
out exterior  resistance  upon  a  circuit  of  700.  500,  220,  110  or 
volts,  according  to  the  specifications  of  the  purchaser, 


Ground-Connection  Clamp. 

The  recent  decision  of  the  insurance  underwriters  of  th» 
Philadelphia  and  Middle  Division  requiring  in  electrical  installa- 
tions the  use  of  clamps  for  grounding  metallic  conduits  or  the 


GHOl'NU  COKNECTION  (XAMP. 


metal  sheaths  of  electrical  cables,  has  led  the  Novelty  Electric 
Company,  Philadelphia,  to  design  and  manufacture  a  one-piece 
ground  connection  clamp,  made  of  copper  tubing,  and  of  sizes  to 
fit  pipe  from  one-half  to  three  inches  in  diameter,  the  lug  taking  a 
grounding  wire  of  any  sizv  up  to  No.  4  B.  &  S.  The  clamp  binds 
the  wire  very  tightly,  making  a  perfect  electrical  contact.  This 
new  type  of  cl.imp  is  shown  in  the  accompanjing  illustration. 


Ventilation  of  the  Broadway  Tabernacle. 


Ouirch  auditoriums  present  a  number  of  special  difficulties  in 
their  heating  and  ventilating  problems.  In  the  case  of  the  niag- 
nificenl  new  Broadw.iy  Tabernacle,  on  upper  Broadway,  New 
York,  there  was  one  particular  difficulty  to  contend  with,  namely, 
that  under  the  auditorium  there  is  n  hall,  which  had  to  be  left 
free  of  pipes  and  other  objectionable  features  from  an  xsthetic 
point  of  view;  in  other  words,  there  is  no  cellar  in  which  pipes 
and  ducts  could  be  placed.  A  s])ace  between  the  auditorium  and 
the  ceiling'  l>elow  was  provided  for  this  purpose.  This  space  is 
about  three  feet  deep,  but  as  it  is  due  to  the  depth  of  the  girders 
that  carry  the  Ooor  its  iwcfulness  for  pbtcing  pipes  and  ducts  was 
limited,  as  can  re.idily  lie  understood.  .After  carefully  consider- 
ing all  these  points  it  was  desired  to  use  the  blast  system  of  heat- 
ing, with  mechanical  exhaust  and  automatic  temperature  control 
for  the  auditorium,  and  direct  radiators  controlled  by  hand  for 
the  vestibules. 

The  seating  capacity  of  this  auditorium  is  1,500.  The  apparatus 
was  designed  to  supply  35  cu.  ft.  of  air  a  minute  per  person  to 
1.600  persons,  or  a  total  of  40,000  cu.  ft.  of  air  a  minute.  It  may 
lie  mentioned  that  in  this  cjise  25  cu.  ft.  a  minute  per  per.son  was 
about  the  maximum  amount  of  air  that  could  Ik-  introduced  with- 
out causing  drafts  and  noise,  and  this  was  intnxlucing  a  large 
proportion  of  the  air  through  top  inlets.  The  entire  use  of  bottom 
inlets  would  have  been  impossible  without  causing  drafts,  or  con- 
siderably reducing  the  amount  of  air  supplied. 

A  thre<-<iuarter  housed  centrifugal  fan.  buili  by  the  B.  F. 
Sturtcvant  Co.,  Boston,  Mass.,  is  used  to  supply  the  air.  This 
fan  has  3  blast  wheel  9  ft.  in  di.mietcr  by  4'1  ft.  wide,  and  is 
driven  by  a  direct-connected  motor.  The  fan  is  calculated  to  de- 
liver 40.000  cu.  ft.  of  air  a  minute  at  130  r.p.tn. 
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Industrial  and  Commercial  News 


THE  WEEK  IN  I  KADE.— The  continued  winter  weather  re- 
tarded retail  trade  and  affected  jobbing  sales  and  shipments,  and 
buJldilW  operations  temporarily.  The  uncertainty  as  to  the  coal 
Strike  ransi".!  ln  -it.inry  in  some  lines  of  industry.  Collections 
are  .slow  ouuii;  si m:  a  l  ut  to  the  effects  of  the  weather  condi- 
tions. Favorable  icalures  of  the  general  business  situation  .ire 
the  reported  advance  in  waftes  m  several  industrial  lines;  •In- 
growth of  the  belief  that  there  will  be  no  coal  strike  and  the 
StrenKtheiiiitK  vi  prices  of  leading  staples,  such  as  grain  and 
cotton,  (jtiu-ral  snow  has  put  the  winter  wheat  crop  beyond 
harm,  but  pl.inting  operations  are  delayed.  The  pig  iron  raar-:<jt 
was  dull,  but  there  were  many  sales  of  steel  rails,  aKisregating 
over  100,000  tons  for  the  week.  The  steel  rail  production  for 
\(pb,  it  is  estimated,  will  considerably  exceed  the  larse  output 
of  1905.  Some  large  contracts  for  structural  material  arc  peml 
ii)lf.  and  a  very  hp.ivy  business  in  this  line  is  looked  for.  The 
copper  market  w  i-  i  j.-ir-icteri/ed  by  large  and  steady  buyers  of 
prime  grade  copiior  I'mrffi  aff  i!*'^;  iSVjC  for  Ijikc;  i8'4 
to  iHS^c.  for  electrulytic  aiv.i  i.S  to  iS;.ic  for  c:i.-tinp:  st'ick.  Ma- 
chinery and  mai:liiri'_'  loul  rn,.iiu f.icliirr-r^  rL-i>Li:t  .lu  if.crcaiing 
bii-iiK'--  K  li  u;iy  t*nin:;iKi  -.-.xc  liixlily  viui'iii.rii  ry  and  the  ratio 
of     I  t;iir  Hi;-  i  i  j:t!i-'-  tu  vrj  betorc  been  equalled.  The 

ni  l  r'-.  i"T  tilt  lii-t  (i.jli  'it  M.iiL-h  show  an  incre.isc  of  about 
12  per  cent  111  gro.ss  rcccni'.-  i-.  1  -iiiinred  wsfh  the  correspondinu 
pericHl  last  year.  Gross  rcci  ;):s  d  r  J;Lmi:iry  .nh.mccd  J0.3  per 
cent  over  those  of  the  same  month  in  itjoj,  wiiilc  the  net  receipts 
increased  44  per  cent.  In  Fcbrtiary  gross  earnings  increased 
aS,6  per  cent.  HraJilrert's  reports  170  biK'W's  failures  during 
the  week  ending  March  22  as  cosnii.in  1  wuli  1H7  tlie  w<dc 
previous  and  204  in  the  corresponding  n«t.k  year. 

L.ARGES  1  POWER  ST.JkTlON  IN  J.AP.^N.— That  Japan  is 
the  center  of  electrical  development  in  the  East  is  evidenced  by 
the  installation  of  the  largest  electrical  generating  .station  in  the 
Empire  which  the  Tokio  Electric  Light  Company  nnw  has  under 
construction.  This  company  already  operate-  .1  ^Ilmiii  il'ivcn 
plant  in  the  city  of  Tokio  and  the  new  plant  wiil  nu  i;  tm;  in- 
creasing demand  for  power,  't  he  new  plant,  ci>ntrati  -  I'nr  wliich 
have  been  nvently  closed,  is  located  on  the  Tamagawa  River, 
about  twenty-tivc  miles  frojn  Tokio.  wi;h  which  it  will  be  con- 
nivted  b'-  htph-tcnsion  transmi'siini  lines,  onernting  at  a  higher 
V  Itiipi.  ilkir-  h  is  been  altempltd  Inn  ri, fori  in  Japan.  At  the 
elation  tlse  mam  generating  appariiiiH  will  oinsisl  of  five  jgoo- 
kilowalt  Siemens  &  Halske  nvachine^  .l;re<-u<l  conneci'  !  i  i  I  -clicr 
Wyss  water  wheels.  The  generators  will  deliver  ;yi  li-  i  >jr- 
rent  at  66cx)  volts.  All  hit;li  lunMon  switches  r,ri-  1  t:,.j  axII 
ktiown  General  Electric  H  i  <jII  'ype,  mOti>r  OptiaUti  aud  elt-c- 
trically  controlled  fr  ni  n  s^'|i  ir;iic  tnc-panei  bench  board.  This 
s><lein  of  remnte  controi  a  carried  out  for  the  rheostats 

and  circuit  breakers,  which  are  also  operated  from  the  bench 
board.  This  switchboard  will  be  furnished  by  the  General  Elec- 
Irrc  Company  and  is  similar  to  one  used  in  the  New  York  Inler- 
lM>rough  station.  The  transformer  equipment  at  the  generating 
end  of  the  line  consists  of  nine  2000-kilowatt  General  Klectric 
transformers,  arranged  for  stepping  up  the  voltage  to  JSvOOO  for 
transmission  when  ooumtcted  in  delta  or  57,000  when  Y-<on- 
nccted.  For  Ibe  fMresent  the  current  will  be  transmitted  at  about 
4CM10O  voIi%  bat  eventualty  tiOiMO  iralt  tnmaniitaion  ia  ^aoned. 
The  receiving  station  wiU  be  located  jtist  OMsfala  the  city  and 
will  contain  the  main  step- down  transformers,  whieh  ate  also 
finnished  bjr  the  General  Electric  Company.  The  Initial  installa- 
tiiKt  for  the  snb-sialioii  will  consist  cf  nine  t8go-ldlowait  units 
adaiMed  to  stci^down  4ie  voltage  from  either  33/000  or  37,000  to 
ir^ooo  volts.  The  arrangement  is  tfatia  stutabk  for  tlic  trana- 
miwon  voltage  which  is  at  preicnt  tilMincd,  and  likewiu  will 
meet  future  needs  when  the  transmiiaion  voltage  Is  hicreated 
to  6ogoaa  tn  the  sub-station,  as  hi  the  main  generating  plant, 
ibt  awhcbboard  will  be  ftimished  by  the  General  Electric  Coai> 
IMiiy.  From  this  station,  on  the  outskirts  of  the  city,  all  wires 
will  be  laid  undergTOUid  to  various  snail  distr ibnting  stations 
located  about  the  ciQr,  transmission  being  at  iipm  volts. 

MARCONI  STOCK—Constderable  interest  wu  aronsed  in 
Wall  Street  tbis  week  by  the  fact  diat  stock  of  the  Marconi 


Wirt  I.  r.^  I  ,_lcy<:.ii:li  1  1  iii;p;i:iy  of  America  is  at  present  being 
offered  in  wuk-ly  distributed  circulars  at  $100  a  share,  with  in- 
terest at  5  per  .  cut.  4;uaranteed  for  five  years  by  Rcall  &  Co.,  of 
Philadelphia.  These  circulars  state  that  the  (irm's  contract  to 
pay  5  ;  1  r  i-i  nt  interest  for  five  years  is  guaranteed  by  .i  l".iid  i  f 
the  Metropolitan  Surety  Company  of  New  York  and  that  the  in- 
terest is  payahj  .it  •.hr  West  End  Trust  Company  of  Philadel- 
phia. The  Marconi  Wireless  Telegraph  Compa,ny  of  America 
'--  cially  disclaims  all  connection  with  R^.^.l  di.  .t  riulad'-l- 
|iliia,  .'\n  olTicer  of  the  company  states  that  the  offer  of  its  stock 
is  being  made  without  .lut'n  ir;ty  and  against  the  w  ishes  of  the 
company  OfHcers  of  the  M'ln^polilan  Surely  Compsny  said 
thrv  I  ,lr,',:;i,'i|  tO  the  fofm  of  itif  i:ii  ci:l.y'."s  lioiiiK  •-cut  out  hy 
Kt^;;  ^  Lo,  L/ti.ii«se  from  ihern  tli-.-  micrciKc  iiiigiit  be  drawn 
that  the  .Metropolitan  Surety  Comp^t  y  was  guaranteeing  5  per 
cent  interest  on  the  stock  of  the  MarLciu  Wireless  Telegraph 
I.  ' i;..;i,iiiy .  The  Ti'iio'it ju  Surety  Company,  it  was  added,  is 
acting  III  no  way  for  the  Marconi  Wireless  Telegraph  Cotupany, 
and  that  its  only  undertaking  in  the  matter  of  this  interest  ia 
directly  with  the  firm  of  Reall  &  Co.  The  curb  quotatioiw  OH 
^^:fConi  stock  are  $35  asked  and  $33  bid.  , 

THE  H.  C.  K.  COMPANY  has  just  been  organized  with 
oflices  for  the  present  at  45  Hroadway.  The  corporation  will 
make  high  grade  electrical  and  mechanical  specialties,  devoting 
attention  chiefly  to  the  electric  lighting  field,  and  has  alreadv  1 
number  of  meritorious  novelties  ready  for  the  market.  Ilie 
president  of  the  company  is  Mr.  J.  H.  Hallberg,  well  known  tn  the 
central  station  field  and  a  prolific  inventor,  whose  vjine  is  asso- 
ciated with  some  admirable  specialties.  Mr.  H.  B,  Coles  is  the 
vice-president.  Mr.  P.  II,  Klein,  Jr.,  is  the  secretary  and  treas- 
urer, and  is  a  man  who  h.is  an  unrivalled  experience  as  a  prac- 
tical manufacturer  in  this  field,  dating  back  to  the  earlier  Bcrg- 
inann.  Edison,  Sprague,  Interior  Conduit  and  "G.  I."  days.  He 
will  virtually  be  at  the  head  of  the  shop  management.  Mr. 
George  H.  Benjamin,  the  well-known  patent  attorney,  will  have 
charge  of  the  legal  and  patent  department/  He  has  been  asso- 
ci.ited  «ith  several  of  the  interests  above  named,  as  well  as  with 
the  Siemens  &  Halske,  Ganz,  Bridgeport  Brass.  Ansonia  Brass  & 
Copper,  Standard  Oil,  American  Sugar  Refinery  and  other  com- 
panies. This  is  a  strong  combination  of  engineering  and  technicat 
talent,  and  a  good  deal  will  be  expected  of  the  new  eeneem. 


BELL  TELEPHO^E  OUTPUT.— The  American  Telephone 
&  Telegraph  Company's  instramem  statement  for  Febmary  and 
two  months,  ending  Pebniaiy  A  >9o6k  compares  a*^  folh>wa: 
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.\LLIS-CHALMERS  MOTOR 

OUTFITS.— The 

Milwaukee 

Ci'Ur  8r  Gas  Company  has  recently  purchased  a  number  of  Allis- 
<  .ihrn:-.  direct-current  motors.  The  new  outfit  will  include  an 
llt•^•.n■^;;:t^  of  n  hnTidr!-d  horse  power  The  A!1ei!beny  Coiitlty 
Litjht  C-iiii;i_iny  ,it  I'ltuburg,  Pa.,  is  r<.'.:>:ii;  [ni-.:h;i-.er  of  two 
hundred  horse  power  in  Allis-CS'LiIiiu  rs  •u  ln  Imti  iii.iryrs.  Ttv 
Glidden  Varnish  Company  of  ds.'i-.l.  i),  li,i-  urinily  |il.>idl 
orders  with  Ibe  Ailis-Cbaliners  Company  for  a  iiuuibcr  of  motors, 
ranging  from  $  to  so  hp, 

SALE  OF  NATIONAL  ELECTRIC  PL\NT.— A  deqiatch 
from  Idwaafcee,  W»,  says  the  plant  of  the  National  Electric 
Company,  ineliiding  all  asarts,  was  sold  March  a6  at  the  oQce 
of  John  S.  Maxwell,  referee  in  bankruptcy,  to  Charles  !«  Solii- 
van  of  Chicago  lor  ^jOOtOOOi.  t  he  sutement  of  Receiver  J(Aa 
I.  Bcggs  showed  assets  of  %ijiSofi9i  and  liabilities  of  11,144000. 
Creditors  wilt,  it  is  stated,  receive  appragcimatdy  40  per  cent  of 
their  claims. 
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THE  WEEK  IN  WALL  STREET^The  Mock  nwrhct 
inutiTe  and  praicHioiMl  in  dnncter  in  USat  early  part  of  tfae 
«cdi^  but  teler  it  developed  ftrcnctht  and  ientinicnt  chanced 
from  dcpresaioii  to  renewed  conMenee  in  tiie  malnteflaiiee  of 
preecnt  pficcs*  Tbe  United  Statei  Sted  itocks  were  qiael,  not> 
witlMlandinc  tiie  very  bvonble  annial  report  for  1905.  Electric 
aecnritict  were  weak  and  little  biuinen  was  done  In  tiwm. 
Weslinghouae  dmcd  at  161;  General  Electric  at  itiSH— «  de- 
cline of  point— and  Allit-Chabnert  and  58  for  ciwmnon 
and  preferred  rcapectivety.  Tke  last  two  qnolittioss  rqment 
net  loMH  of  M  on  common  and  \H  poinU  on  preferred.  Brook- 
l]m  Rapid  Tmnait  eloaed  witii  a  net  loss  of  1%  pofaiis,  Hie  laat 
^potatkw  beinff  9^  bat  Metropolitan  Street  Railway  made  a  net 
gain  of  it,  elon'ng  at  iis,  «x-div.  Inirrborough-Mctropolitan 
common  is  qtiotcd  at  50H  on  the  curb  and  4^Ss  at  90)^.  A  net 
advance  of  fi-point  is  recorded  in  Western  Union,  which  closed 
at  92!<i.  and  of  Vk-foint  for  Mackay  Companies— on  the  curb — 
tbe  closiiiK  quotations  bein!;  sg'/..  .\merican  Locomotive,  com- 
mon and  preferred,  dose  at  6S>  j  and  it6^,  respectivdy.  Trans- 
actions on  the  curb  during  the  week  were  very  small,  moat  of 
them  representing  manipulations.  Efforts  were  made  to  StilUtt- 
late  interest  in  the  copper  shares,  but  tb^  failed.  Following  are 
the  doling  qnotationt  of  March  ay: 
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DIVIDENDS.— The  dircdon  of  the  Westinghouse  Electric 
A  Manufacturing  Company  have  declared  the  regular  quarterly 
dividend  of  2V1  per  cent  on  the  preferred,  tbe  assenting  and 
the  non-a»>eniiiig  stocks  payable  April  la  The  Natwoal  Carbon 
Company  h.is  dccUiml  n  <1ividend  of  I  per  cent  on  ita  '■"i'" 
Stock,  pay.iblr  .\prii  x^.  I  he  Bell  of  Missouri  Telephone  Omi- 
pany  has  declared  a  rtKular  quarterly  dividend  of  2  per  cent, 
payable  April  2.  The  Chicago  Telephone  quarterly  dividend  of 
I'/i  per  cent  i*  paiable  March  31.  The  directors  of  the  Mexican 
Telegraph  Company  have  tlrrlared  the  regular  quarterly  divi- 
dend of  aj-i  per  cent  on  the  stock,  payable  .^pril  13,  to  stock- 
holders of  record  March  .11.  The  directors  of  the  Hall  Signal 
Company  have  declared  the  regular  quarterly  dividend  of  Ij5 
per  cent  \m  the  common  and  the  regular  annual  dividend  of  6 
per  cent  on  the  preferred,  both  payable  .'\pril  a. 

WESTINGHOUSE  CAPITAL  INCREASE.— The  ttoddKrid- 
ess  of  Ac  Westin(bottie  Eleotric  Conqpany,  at  a  apecial  mee^ig 
tk  Eaat  PitUibmg  oa  Mardi  36,  voted  unanfanonsly  to  uictcaac 
the  capita]  stock  from  %a$/mtim  to  ^f/a/iaafiBO.  The  recent 
action  of  the  board  of  ifireetaea,  by  which  the  oompany  iaaned 
f  ijjooogDoo  coovertible  gold  bonds  of  $1,000  each  wta  4ds»  ratified. 
The  attendance  of  stockholders  was  large,  aBp,S4S  sbarsa  being 
repreaented.  The  neict  annual  meeting  will  be  heM  in  July,  when 
a  ftill  finandal  statement  of  the  company's  business  will  be  made. 

THE  WF.Sr  KI.KCTRICS  ANNUAL.— The  first 

annual  report  ■•ulMiuttcd  by  tin-  lu-w  l>oard  of  directors  ot  the 
West  India  Elrclnc  Ct>mp.in>  ,  of  J.mi.T.i  a.  ;it  ihc  aritiunl  meeting 
beld  in  Montreal,  Uue..  Canada,  a  iew  day»  ag",  showed  that 


very  laatlBed  pngreai  bad  been  nadei  The  groaa  eaminfi  fw 
the  year  amounted  to  ftxudaja,  an  inereaie  of  l&SP&oBl  or 
6.55  per  cent  over  the  prerious  year.  The  net  earnings  amounted 
to  l34,a43.S7.  an  increase  of  fShiii.3A  or  to«9  per  cent  The 
entire  net  profits  have  been  placed  to  the  credit  of  surplus 
aeeonn^  and  from  that  account  haa  bean  writton  off.  for  rein- 
fbtcemcut  of  feeders,  dqieeiatian  in  valtie  of  slont,  bad  debts 
and  accidental  the  anm  <rf  |S,iMni44i  leaving  a  balance  to  the  credit 
<rf  surplus  accoant  of  >i4ajai^Ji»  The  indebtedness  to  the  Bank 
of  Montieal  boa  been  reduced  from  $s8,38aM  to  $23426.^8.  Tbe 
following  board  of  directors  was  elected :  James  Hutchinson, 
president;  C  J.  Fleet,  K.  C.  vice-president;  Hon.  David  Mac- 
Keen,  W.  Graham  Browne,  Henry  HolRate,  G.  -M,  Webster  and 
A  R.  Oughtred.  The  earnings  were  chiefly  from  traction,  but 
the  electric  lighting  department  showed  earning*  of  $3,l<)l.  The 
company  is  now  t.tking  over  the  electric  light  system  at  Kingston, 
of  the  Jamaica  Electric  Light  &  Power  Company,  Limited. 

ELECTRIC  STOR.\GE  BATTERY.— The  Electric  Storage 
Battery  Company  reports  a  most  prosperons  year  in  1905.  Tfae 
income  account  shows  as  follows  for  tfae  twdve  months  ending 
December  31 : 
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The  principal  items  for  tfae  year  compare  as  follows : 
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WA.SHl.NGroN  RAILWAY  &  ELECTRIC— The  income 
account  of  the  Washington  iiailway  &  Electric  Company  for  the 


Net  

Other  incrcaK 


,  compares  as  follows : 
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Interest  and  Us*»  

Surplub  

THE  CENTRAL  HO.M  K  TELEPHONE  COMPANY,  1 
a  capital  of  $5,000^10,  has  been  organized  for  the  purpose  of 
taking  over  the  properties  of  fifteen  or  twenty  independent  home 
telephone  companies  in  Kentucky  and  southern  Indiana.  The 
new  organization,  while  primarily  a  holding  company,  is  also  a 
building  and  organizing  compnny.  E.  L.  Barber,  of  Massillon, 
O..  is  president  of  the  company:  Joshua  I).  Powers,  of  Louis- 
ville, is  treaanrer,  and  J.  L.  Monteitb,  of  Bloootington,  Ind.,  is 
secretary. 

SOUTHEASTERN  T£LEPHONE.-The  proposed  increase 
of  the  atodc  of  Hm  SoatheaatMa  Tdegraph  and  Telephone  Com- 
paiQr  fraoa  ^ofnofKO  to  faywc^wio  was  authoriaed  at  the  sneet- 
ing  of  atoddiolden  recent^.  Subsequently  dw  atockholdiera 
held  thdr  regular  annual  meeting  and  re-elected  the  retbrbig 
direclora. 

WHATCOM  COUNTY  LIGHTING.-A  mortgage  for  fa^- 
500,000  «o  secure  5  per  cent  thirty-year  bonds  has  been  given 
hy  the  Whatcom  Couiuy  Railway  &  Light  Company,  of  the 
Slate  of  Washington,  in  favor  of  the  City  Trust  Company  of 
BostotL  The  mortgage  covers  all  tbe  company's  property. 

WISCONSIN  MEKCER.— Chicago  capital  is  interested  in  the 
conididatMn  of  the  La  Croiae  (Wis.)  Street  Railway  Conqiaqy, 
La  Crosse  Gas  &  Electric  Company,  and  La  Crosse  Hydro- Elec- 
tric Light  ft  Power  Company,  the  combination  of  these  public 

utilities  involving  $5,500,000. 

CENTRAL  &  SOUTH  AMERICAN  -Thc  Centr.il  &•  .South 
-Vmcrican  Tel<  ji;raph  Cot)ip;iny  fiT  the  year  eiidi  ij  ni-rcmbcr  31, 
vhows  K'''^'--'-  $'..'i'f>.-249;  net,  $K4i,(^;  dividends,  $463,536;  sur- 
phi-i.  Tlie  $;ross  was  tn^oflBO  better  than  1904;  and  the 

surplus  IS  nearly  doubled. 
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Construction  ^ebos. 

TKXARK.W.V,  ARK. — The  Tc-urluna  Trf-trphnnr  I'l^tnpMtty  cimtnit- 
]il:ilr*  iiiiiir<>v<>tt)rnlti  nhK-li  Mill  ct»l  alRmt  tjf.-io-^ 

K.L'KKKA  SI'KI\<;s.  AKK.  -  iht  t  ilr  Cmincil  of  Kurtica  Springs  ha» 
crantctl  tlu-  (  ilt>tn«'  Llexlric  i'i>inti>ily  Mi  >AiTi  iicUtntorifll  tn  il»  Iran- 
i-hifctf  lor  Its  UiihltiiK  phtnt.  which  niakc%  the  fraiichine  cxjiiTc  at  !hf  same 
linic  tti  electric  railvtay   franchiM-  iUki,. 

ALliEUTVILLE.  ALA  -  E<lg»i  U  ilcCMrJ,  «(  MheiiviUc.  »rilej  that 
(lit  FiUI  Cilir  Helrl.  Power  k  Mineral  Water  Comfniiy  will  ilivehip  ihr 
WMCT  iwwer  u  Fall  Ciiy  ai  a  com  o(  %s$Miy.  8>d>  (ur  consiriKiinn  will 
hr  raoemd  abaot  Jnly  i.    Enginctf.  R.  B.  Kay,  of  TuBcaleo**, 

VIVSBSiOE,  a\L.— The  RitrciiMe  Power  Compuny  i*  ui<l  to  have  been 
punkattd  by  llw  P»Mc  Uflit  and  JWer  Company  ol  U't  AiiKrir* 

OAKLAXll,  CAL/— The  Oakkad  Caa,  k  Vnwn  Ci»iit>anj  hat  bc- 

Vm  the  WMh  •{  plldiig  ilt  wlctf  umlcrcMnmd  in  the  taaneia  leetiaB  of 
the  dly. 

OAKLAND.  CAL.— The  IImim  TcltrhoBC  Conpany  «t  Atamnia  Cmmiy. 
which  to  toeked  by  the  aame  finandel  inKrecIa  thai  are  hrhind  ihr  Hnne 
Cinncany  xf  San  Fraiici»tci.  wa»  Kraiilnl  d  franctr,«  in  Oaklantl  lor  fifty 
yrits, 

HKI>  fllJ  l  I',  t  \!..  -  rhc  an>l>catii>n  of  the  ke.l  liliill  «r  RcMiiiu  R»il- 
way  lomihiiis  i.i  .,  ir:itht-hiHe  U\  IjiiilJ  a  line  diimn  Main  Street  ha*  been 
rrfiLTil.  After  thi<  action  by  the  tnutcc*.  Oucf  bociMcr  \V.  U.  Nkbul- 
r.in  I'llt'il  a  pciilfoa  fMBHMr  MlUnf  f«r  ■  (rmMhite  la  hsild  ih*  raid  on 
>la<liM»  Street. 

EUREKA.  C.\L— Seale.l  hi<U  will  he  ticcivcd  up  lu  April  «  for  a  so- 
year  franehiae  applivU  lur  by  Uic  Nurtb  Mountain  IVui-r  C«>^i^ny  iot 
oMing  aad  anuatajaiac  wire*  imi  palia  fae  the  teaaailaiiaii  at  electric 
tiMt  m4  WM  «vfr  •ticBtt  and  raada  ht  Ihc  tmm  «{  Field*  Lmdiiii.  F. 
U.  Kar  i»  devoir  clerk. 

LOS  ANGELES,  CAU— Senator  Flint  hta  (nirodneed  a  hill  at  Waibinc. 
t<'n  ifranliiiii  ihe  £(Ii«'>n  Kleclric  i  ocnpany  «if  th^.  rvy  p^i-rmih^ioit  In  <>ccupy 
lerlJiifi  lan.N  l"f  cIcclrH-  iM.wcr  plants  in  the  -;it:  rTi.iriJino,  Sierra  and 
Sail  t'tahrii;!  fiirei.1  rt-M-ri  alion«  for  a  irrin  nf  yc*r*.  t.t  he  Jelermirird  by 
tile   SrcTriflry   I'l  Aiericulture. 

Kn  KKSIDK.  t  VI.  — The  ISi- r-n  'e  Triirt  (  i.mp.aiiy.  the  Kivemlile 
VV'iiter    4  uinpany.    the    Kiver-i  l-     1  At    [TTi|c3IK.n    (  umpany.    and  the 

Ulc  Chaac  .NuiMrry  Company  are  tntcreftti'4  iii  ihc  cuii»(rtt«t»oi»  of 
•n  ckcttk  plant  le  Miiply  iwwer  !•  the  Stmt  Ana  Valley.  The 
plant  win  CDBl  ahaal  fajotaeov 

SONORA,  CAL^Tlic  Toolunine  Ckelric  Cwnpnir  !•  at  pfCMitt  iiMMlbii 
■tachinery  ai  in  dccwie  plant  •■  ilia  Tiwtunine.  about  two  aillea  Maw 

l!li  mouth  of  the  Clavery  Kiver.  The  plant  will  furnish  «4aa.h|V  Mid  Will 
Mtt'ply  pi^w(  T  h}  the  iiiiiH-B  In  thrr  Bie  Oult  Mat  and  tirovelaml  dailHet  and 
alio  to  a  group  of  ininc\  which  will  be  operated  by  the  coMpmy. 

SAtt  FftAKCISCO.  CAL.— The  Central  Caiifotnla  TtietiaB  CeapaBy, 

wliicli  lia.  iu»t  built  9  lonen  *>f  eU-clfic  railway  in  l!>tockton.  i«  lo  im 
mrrliately  build  a  line  l9  mile?  long  between  the  latlif  C:ty  anil  the  town 
of  Lodi.  llie  company  haa  decided  to  iawe  ti,5oo.«oo  wotili  of  bonda, 
the  proceeda  fr«B  wUdi  will  hc  umi  l«r  dctemiam,  iMjludbig  th«  Ledi 
line 

I'AI.O  AI.Tl1.rAI.       S   in-.K  n,    ri   -.Litc^       11..   ii-..n:iilv  '5porl  of  the 

City  L^fk  developed  the  tact  lliat  a  Larfe  nunihct  uf  the  rrtular  cuotonwra 
•(  Ih*  annicipii  ptam  were  f*r  hehiad  in  their  paymcau,  and  |k«  Tawn 
tlaard  iamrdhlelir  pwwd  t«««9«ligil»  Mlllaf  «poa  IIm  Qly  Qcill  ta  M- 
farce  tb*  acdiiiaiwe.  There  i«  nfli  $>jSm  dae  the  dlgr  plant  for  light  and 
water  reniato  fraai  Mj  cnMatMMi 

SAK  FRANCISCO.  CAL— Tlw  Wcad  LaiAcr  Company,  San  FranclKo. 

tecmtly  ordtrcd  Allia-Cliatmer*  cWetricat  machinery  for  Waryevilie,  Ori. 

7ri.-  utitlit  ci'ti.istii  i.f  a  7<.M>-kw  Vlicd  alternatee  aitd  a  tmall  belted 

e\irttr.  ti'Kctbcr  with  a  large  iiumbrr  of  indturinn  IPOtCTi  In  h<-  litlilt 
at  the  .Xllb'Chalaicn  woriu,  CiDcinnaii,  ranging  (roai  j  ta  yj  bp  catJi, 
with  a  unal  ngitgate  al  J4B  hp, 

-AN  f  R.V.VCISCO.  CAL— Allan  Polb*  haa  rnlgncl  bin  iioMii-.n  as 
111.11. j«('r  i  f  the  San  I  rannM.i  Ca*  It  Ktcclric  I'limpany,  and.  with  Frank 
f.  Kjll^tncli  'it  .\r»  V'i.rk,  ic]iTei<  iiniilt  Kastt-rn  i:a|>ital,  i*  lutil  ti.  be 
.*(  rVniK  up  a  pr^»iH.»jl ii.n  f.'r  srlhiig  a  lartir  wiilrr  n-irr.U  fn.Kn  the  StanixLauK 
.11.1  t  alavera^  riv.r»   tu   tl;c   iit>   i-f    San    rranii.i...     In   Ci.tnuvti'^ii  with 

Cir  jiiMirCt  i«  a  ■alcr  Jmi-I-I  t^ynhir  ..f  iS.  vri'.jl.tifc;  j...  .1-11  |r|., 

IIAKI.AM).  t  AI.  f  hi  (  .ilifi.i  111.1  III.  i  1  l.n.H  (  ..rsi.  ratifrn  is  i>ir- 
r.ir:ri«  to  biiiM  a  n- ■»  li'n-  :iliTii  t1i'-  f.i..t^I^^  fii.in  W.ilnMt  tl.ik,  back 

ol  >imM.t  l>ia^lii  tu  OaAUnJ.  h.^UmI  li:iiuu^li  tin.-  it^ity  of  Bcikelry  a«  «C 
prnrnt,  Thia  will  hrmg  the  double  te,«oo-eoU  liananiiaaiaa  Km  ol  the  Bay 
t'"i»i>tiT*  ty'tt-nt  dtrrcily  inti»  (Jokland  and  avoiil  jmMjna  through  reililcnc* 
snreta  a«  n  dime  tXiW.  Two  CUloHda  ol  liirge  puree  lain  imulatora  haee 
•Irraily  arrivnl  for  the  new  line. 

SAX  rKANCISUK  CAL.— The  Cafifoniia  fda  li  Kleclric  Curporaiioa  ia 
mOiiiiK  Ihr  wnrk  'if  loMalling  the  aeir  llrer  Crerb  pvwcr-houiK  at  Cooper'* 


lawnill  with  all  haate.   The  lile  for  the  ]iower.|Mniae  it  httaff  prepared, 

and  there  will  In-  eoniiiderahle  blaiiina  ncirMaty.  .\  grrat  quantity  of 
Ciiiierele  will  be  U)ied.  an  the  power  hoUM;  will  he  built  of  cement,  steel  anil 
stone.  The  idant  will  have  a  cafiacity  of  some  H.niwi  hp.  whi<h  i*  four 
tinien  the  amount  generated  al  the  Rome  power  house. 

L"KI.\II.  CAL. — The  Snow  Mountain  power  &  Water  Coinpany,  owned 
by  San  I'rancinco  capitalivts,  is  pri-paring  to  supply  water  and  power  to 
Mciiducruui,  Lake,  and  (Ksrta  uf  Na|ia  and  SuooBia  couulit-s.  The  eaten- 
aive  wartct  nf  ih*  canwMqr  «iU  h«  SllKhvd  «ha«  Movonher  j.  The  capita] 
of  Ihe  coaipany  ia  95.««o.ao».  and  the  oAeeri  are:  Pmideiit,  Charle* 

V  rr-'ton;  vice.prn«iileiil.  ^^'  V^''.  ^*^n  .\rsdale;  directors,  lieorge  W.  Scott, 
I  I  II  iliv  llopkinii  and  K  Ii  \:,i.|i~rr,  rtiirc«-niiiig  the  Pillnbuty  intereMs. 
A  tunnel  one  itnlr  long  h.i&  liv-rti  bored  connecting  the  Eel  Kiver  valley  w-ith 
rotter  valley,  which  is  4^0  ft.  lower.  Through  Ihid  tunned  water  will 
be  carried  to  the  power  id.vni  at  the  mouth  of  the  tanneS.  wbric  »>,ooo  bp 
will  he  devdopcd.  The  water  then  wilt  be  ctnitd  fat  dilclKt  tv  the  rotter, 
Ukllk  Bad  Sonutna  vsjlrya  fur  trticaiion. 

OURAMCO.  COL.— The  Aniraai  Power  Company,  which  km  linady 
fnilaOed  iniebincry  In  il*  big  power  plant  huihllnc  tihlii**  Rndraaod,  aMd 
h  ht  rcadinem  la  aapply  eketrk  power  ier  Ihe  minea  and  mill*  ot  the 
San  Juan,  announcea  that  ICoowooa  amrw  wBl  h«  tapended  ihiK  yar  la 
CnltirKliig  the  phnt, 

KKI>  lil.L'FF,  COL. — Kegotialiona  have  beCtt  eondudn)  lot  the  right  of 
way  of  the  new  jiowrr  line  which  will  he  conslniclcd  by  the  Northern 
California  IVwcr  Coni|iany  from  its  ),lant  at  \  iilta,  near  Maitlon.  In  this 
county,  to  Chicn,  and  tliencr  to  the  new  sugar  retinery  al  llamillOll.  An 

MUiUiary  line  for  light  and  iiowcr  will  be  built  for  ih*  aeNlemcnt  at  Lg« 
Molinaa,  and  cleclrKity  will  he  aupplied  ta  the  varimu  nibdieidoM  for 
Irriflhtlaii  tad  lightiag.   The  land  Mnecra  hi*  •!■«  agtced  le  lahe  jovhp 

WILLIMANTIC,  OOKIf.-«iiivcFM*  hmt  coaplcled  in  Ami*  (he  aai- 
*cy  of  the  prepoaed  itolley  Ihie  httwiaiii  WtlBaMalk  Md  SnlMd.  The 

route  runs  through  Manafirld  Oniers  Stan*  and  a*af  OuilC]r«ille>  Chaffee- 
vUlr  and  Itatiki.  Hill, 

NORW  ICH.  CUN.V — The  plan  to  erect  the  power  )ion!<e  of  the  Nor 
wtch  it  Woterti  electric  railway  at  tidewater  ban  lievii  abandoned  and 
It  has  now-  been  decided  to  build  the  plant  at  llallvilte.  near  roquecanuck. 
about   fihtr  mileii  from  Norwich. 

SKW    l.dNliftN.    tflNN.  -The    Cmneclicni    Kailri..i.|    t  otnnii  ners 

have  aptiroved  the  |dan«  and  the  metlioci  of  construction  of  the  new  rreslon, 
LcUyaid  A:  North  Siooiotftuu  Kailway,  wbicb  ta  lo  extend  from  Norwicb  lo 
Ihc  narthedy  part  of  the  viMaia  «f  Weaterly,  The  new  read  will  pan 
Ihroaih  the  eillage  Af  OM  MyMia  aad  Ledywd  m  Norwich  and  (rmn  then 
wUl  ga  down  alonf  ih*  TbMae*  10  Kcw  Laadan. 

MEW  LOimox.  rONX.— Pluw  which  fairolve  the  rdaytnc  of  th» 

entire  l-lrcrt  railway  track  of  New  London,  replacing  the  present  44BCh 
4*1  ppound  railh  with  .tamtard  tt-inch  7(l-|iound  rails,  iiushiiig  tu  cotaplellaa 
the  contetnplatct  .leffervin  .\venue  lo,>p,  altio  a  loop  through  Tniiman 
.Street  to  lllackhall.  tiM;  double-tracking  of  the  Main  Strei't  line  and  als^i 
of  tbe  Hank  Street  nn<l  .Moniauk  Avenue  liiie>,  were  outlined  l>y  FirsI 
ViofrPreMdeiit  Tow-nley  and  i^eneral  Manager  John  K.  Fiinderlord  of 
Ihe  Cpckftoliilated  Railway  at  a  conlrrencc  held  with  the  street  committee 
at  the  ofhre  of  Mayor  llryan  P.  Mahan  in  City  Hall  a  few  day?  ago. 

WASHINGTON,  0,  C— Tbe  work  of  in<rrea«ing  ibc  ««|wciiy  uf  the 
|iover  hmne  of  the  Waahington.  Alexnadria  A  Uoimt  Vcnien  Railway 
at  Foar  Mile  Run,  Va,,  ha*  hem  mrted.  No  change  b  to  he  made  la  the 

interior  of  tl-.e  gi-iierator  ami  engine  room,  there  being  ample  space  in  the 
buililing  for  ilir  iii,.i.:dUtioil  ol  a  new  i,5iio-hp  tutbinc  t-ngine  and  two 
generators.  This  addition  to  the  plant  is  made  ne^rr-  rirv  the  iiicreas4-d 
number  of  trailin  th.lt  will  lie  loit  in  service  duink-  i'  -  ■  -  niiig  summer, 
and  by  the  fact  that  the  pnwer  to  light  the  new  l.u-i.i  1  ..rk  .itul  to  riin 
the  atiractmns  there  will  be  fuinisJied  Iroin  the  Four  .Mile  Kim  pttint. 

W.VSIIINoTuN,  I).  C— JJids  will  be  received  until  Afta  10  at  the 
Bnican  Snyplie*  and  AcrauaMs  N«ey  Deptrtiacnt,  Waahingwn.  D.  C. 
to  farniib  at  the  navjr  yards,  etc.,  Fortamaalh,  H.  H.;  BoMm*.  Ma**.; 
Ncw]iart.  R.  L«  New  York.  N  V  ;  Lngnc  Iilind,  Pa.;  .\nuapoli(, 
Sld.|  WiafeSnglOn.  U.  C  and  .Norfolk.  Vn.,  a  tiuasiity  of  naval 
suppHes  as  foltoMni  .St-bcdule  4.11.  water  pipe  ind  littinxs. 
eti  ,  sthediite  4.)a,  generating  .set,  electrical  «uni!»r<.  etc.;  iicheilulc 
43i,  ricclrlcai  lalile.  elei-lrical  sitpjilirs,  hydraulic  jacks,  pine,  sheet 
copper,  tool  steel,  bar  irost.  roof  tiusses,  pipe  and  tilting.,  .team  trafis. 
etc.:  aehirdiite  4.14,  vircnil-btcakds,  pine,  inieul  cupper,  steel  angle*, 
etc. :  wbedale  uj.  iwiet  drilhv  hoilee  tc«t  pump,  •heel  copper,  annlc  iroM. 
gatvaniud  sheet  ncel,  e(e.:  athedule  4jC,  bolts,  pig  k«l,  c  i,  pip*  and 

hltiiiu..  vJ^T^  ot  :  i.liid-.ilr  .11,-,  piimii.  .bct-l  br;i".  t.l.itV.niitir^  fiMJ^a, 
).i|ie  liiiii.K,.  g;,i,  ■,,,1.,,.  ans'i  salve.,  etc.  AIm.  iiiiI:I  \|-iiI  .-i  to  lamlth 
at  ■to-  n;ivv  >:.r.l..  M.iie  I. him),  t^l,.  ami  I'viget  S-  ini.  \Vn>"i  .  a  iiuan- 
tiiv  .if  iia>.il  Mil  I  Ins  fu  lii.s:  S'.lniKilv  jin.  ii  o.  iri,  ri;v,i.  ilectrical 
conductor  Jiiid  Mipjiiics,  enanielcd  iron  conduit,  corlugats-i^  iili...  iron 
jnpe,  foundry  iacioga;  «c1iedale  441.  Mcam  puaipu  drflla.  ci.  Apptica- 
liMI*  fAf  prO|Hi!4lf  ahonld  draignate  the  iKkednlr  4r»ln-d  liy  number.  B. 
T,  It,  Ifarria,  rayi|ta>ter-t,cit..  l*.  S.  S.  Ilitla  will  be  Tccrived  uMi)  April  40, 
41  the  oIKce  of  Ihc  Secretary,  :>mitli«s«n«aB  Inflliute  IK.  RAtMinm,  aethic 
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wvrrlaryl.  lo  furniih  10  the  SmilliKinitn  liiitiiiis  ''  <^  Njiiunal  Mu 
%cnm,  Inirrnalional  Exchaiixc,  Uarcaa  of  Araeri.-i:i  I  1  lojy.  National 
Zoological  fark.  and  Aiiropbfawal  Okagn alary  during  the  fianl  frar 
J«iM  30.  nor.  tlic  foHoirint:  PhwiMot  wid  clMrictl  MpfKn: 
■Micrtolt,  ric. 

CHIPLKV,   CA.— .\    committM-   of   ctitcni    has   hrrn    api  .n  -  ■  ..ith 
as    ch.lirman.    to    awrrtiiit    the    fic.jljiliS}  <if 
"tMMntt  •  CompMj  Vt  cnnMntn  water  vrork^  and  .in  clrvtric  light  pi.mt. 

XAftlETTA.  CA.>-71m  Gtoraia  ManufactuiioK  k  I'ublic  Sendee  CoB- 
vn,  at  Marie«ti.  G*.,  has  iiardwwd  ihrfath  llic  Hew  Ywfc  oIIm  of  lh« 
AIU»CluI«m  Compnir.  on*  >tajig^»jh,  Iwwqp  dnlr.  mM-«MapMMid 
gine  fi^r  use  in  thai  city, 

ROCKMAKT.  r.A  -Rid.  will  he  neritrcti  until  Aiwil  9  br  A.  H. 
Gt^efcr.  clerk  of  the  founeil.  for  conilructing  an  electtic  liitbl  plant, 
embracinx  Imiler.  hijih  »|>eed  eniiinr.  Iirater  pumi^.  «« ili-bboard.  wrie* 
arc  light  «y»ieTO.  electric  and  steam  material  and  buildinii.  Jii».  M.  Roman 
ft  Company.  Kneineerv  Century  KuildinK,  Atlanta.  <ji, 

NA.MP.\,  IDA  — A.  K  S»  .(«dard  ha«  been  ^r-inlrd  x  franchise  to  erei-l 
telephwie   t>"Ie»   And    "r.^    f  1    an   illdependent   telephone  company. 

CI.IB.\.  Il.r_  -It  ri|.  riiil  iS,t  a  municipal  electric  light  plant  will 
be  cnn»lf>iotnl  here 

.M.F.XIS.   ILL-  lire  ddrn... 
citlAtng  a  lorn;  of  Ij.joo. 

I'EOKIA.  ILL,-  A  pchiion  is  being  signed  by  (be  riUaitcri  for  the 
enUNknciU  of  ■  maiiMiiat  jilnl  Md  will  be  preMiMcd  »  the  eattodl 
at  lb  nnl  intcdDt.. 

ftOSELAWN.  lU^-At  m  vtM  aMetia*  of  the  N'illilte  [U>ard  of  tliia 
•••I'  laletalHo  Tncdaa  CaaqiMy  tna  gi  anted  a  franchise  to  buil.l 
and  aiMiMe  In  Hue  Anm0i  the  vMaic 

SntlNCFIELO.  ILU— The  SpriaiMd  CcwMliibicil  Railway  Company 
line  t.n  South  Gfnd  Aw^  *•  llw  rf**  of  the  fmpoteil 
he  circled  near  Ihc  Ltbnd  tfelcl  fgm;  aa  MUer  oi 


effTinc  heating  plant  at  tliii;.  city. 


etn 


to 


tiA.iMKi  wfll  hr  iniolveil 

(  IIK  .\i:<».  II.I,.  The  cotnmttMC  an  tacal  ManioarMliMi  pf  the  Otf 
(  aunril  h,^  recoinfllcn.|r<l  the  |>a«iugr  of  the  ordiMac*  IMnaillilV  the 
llum'i  III  l-.ri.  hranch  of  the  .Metrupoliun  El*«aM  IB  he  oitcadtd  M> 
the  ci'.>  Js;iuu  at  .'^evcn1y-secon<l  .\ventie. 

HAKTLKTT.  Il.l.-lhc  Chicig.,  »  dak  I'ark  Ele»ate.l  Railway  Com- 
pany.  of  C'luitagw,  fau  »iil>iiiiltrd  jdan.  to  the  prmnoter*  of  the  prupoani 
aew  alMrIc  liae*  hrtvccii  Klgin  and  Ihuago.  for  a  I-ikc  ticnera  bf«act, 
^Weh  will  put  throagb  rVM.Uine.,  rnUtine  and  Lake  Ziirii  S. 

SPKINCFIELU,  ILU— <\  certificate  boa  been  filed  wr,  il  ,  -m  cretary 
of  Sllte  lor  m  incraate  of  capiial  iMock  by  <Ih'  lUgin  i  llelvi.k  re  EJ«v- 
tric  Mlmr  Coaqiwy  freit  $xsaa  t»  $i^aeo.  Tbt 
tela*     Qonurm  an  cleeMc  ralhMr  f«w»  Elilii  10  Behridrre. 

MATTOOX.  ILL.— The  aanamctaMM  it  aiadt  ..f  the  consolidation  of 
Ihe  Vaitoan  TrleiAimr  C«aifan]r.  Ihe  Calci  Caaniy  Tcleidtwftc  Company, 
and  ibe  (liartr>.ioii  I'eleiifaone  CaBWMfi  aN  three  aMBpiaraa  braw  tlh*A 
"ve,  by  the  Cole.  County  Telepbaw  *  Tclc«r«|ih  Campww.  iMA  wm 
rinntly  incoriH.tate«l   for  $ioo..«io. 

KA.ST  ST  LOL'IS.  II.I..  .\nnouticeifienl  tvBi  Bude  Mafch  *]  af  Ibe 
raerginir  rf  tJi-  Fv^t  Si,  U.ui.  4  Sul.urhan  Railway  and  the  XHmi,  CtW- 
ile  Cm  ,s  >■  I.  lit  Company,  wbkb  conneit  St.  I.o<ii«  vi-itb  a  Mart 
of  Illiimi»  to«i.i  and  cities  within  a  radius  of  ^.l  milr^  The  nrw  tvm- 
pany  will  lie  incorporated  with  a  capital  hl.wk  of  $14,000,000. 

TRC^V.  IMl.  The  firm  of  tiardner  &  McUughlin  ha«  been  grantrj  the 
tight  to  erect  and  operate  an  electric  light  plant  in  tli*  town  of  Troy. 

HAMILTON.  INI>.— Tbia  city  baa  dccidni  l»  iarar  booii*  in  the  mmb 
•r  »e*io.  JuyUrfe  in  lea  jrmn  at  s  pw  ccae  laterM,  for  iht  erect im  af 
aa  elaeirle  l%fai  plant. 

SKELSURH.  Inn,— Tbh  cHy  is  to  have  a  new  electric  light  plant, 
^ba  tawn  batrd  CfMiad  a  frMKMiC  *l  it*  l»»t  meeting  1..  a  company  com- 


INDIANAPOLtS.  I]fD.^TIW  ladlmapolii  &  Frankfort  Traclioii  Cum- 
f»r  In*  been  vamed  a  fimcMia  by  the  tmm  board  of  SboridMi  ta 
balM  aa  laicnirtaii  Una  fraai  Canml  imtk  la  Fnnkfoft 

MT.  VEKXON,  IXn^^The  cleedaa  to  v..t;  a  aabaidjr  in  aid  of  the 
COMMractiPQ  of  Ibe  Vaadcfbari  k  tWy  County  Eleclrie  HaiUay  in 
SalA  tawnaUia  «n  March  wai  carried  in  fa«ar  of  the  tax. 
GOSHCK.  IND.— It  b  ilaled  that  the  Cennal  tMan  (Mil  Tclepfaaw 
«t  npend  aboal  tsa^  in  iaMallhw  a  codtpkic  new  pliiit  at 
The  ptam  hane  been  apivovtd  and  worb  wni  bcgio  mm. 
INmANAF't.Lls.  IM..  Tl.e  ptMMteH  Of  |h«  B«tl  raid,  who  are 
planning  to  encircle  Imbaiiapolis.  hcH  o  mntlllC  i«  tbil  UlfCb  a}, 
at  whieli  It  «a>  decided  t.i  ctTccI  a  permanent  orgailllMdin  ainl  aecwa  a 
mrvey  at  once     The  com  of  ro.id  i«  rMiinalc.l  «  S2,stt9J>0», 

JKI-ri. R.SdW  II.I.K,  IM),  h  i'.  announced  by  Clailc*  Fiske,  chief 
engimrr  .^f  Ihe  I.outh'.  illc  i  Iiidiana|«>li»  Triicli-m  t  oni|K»iiy.  dm  the 
toad.  |.<u|UM,-d  to  connect  Uniiavilic  and  Indianapwlia,  ha*  been  finuiccd. 
nr  plan  ig  to  twIM  from  Sellergbnrc  lo  Seyannir.  a  dtolance  af  4a 


FOKT  W.WXE,  tXO^tbe  |inpoaitlao  of  ibe  Home  T*1«fh»n«  Cam- 
p.^ny  lo  lake  over  the  NUhNWl  Ttkpboni  CampMV.  mrning  i^ixt  laUet 
of  toll  liDc  ani)  mdiangn  ia  Kcndallville,  Cluiyla  and  itibcr  pm'Ma,  baa 
The  prig*  If  4«*  OB  a  aapitg)  nmk  «f  fijovooa.  Tba 


National  people  will  aceept  $.ijs.ooo  in  6  per  isenl  preferred  tlotk  af  the 

Home  lomiuiny. 

KOKOMf)  tvn  -  ••resident  Marott  of  Ibe  Kokomo.  .Marion  &  Westetii 
Traetiofi  1  ,n.i  tiiit  mily  furnisning  electricity  (or  lighting  and  cook- 

ing purpo»e«.  but  i%  to  htipply  the  I.each  Stone  Quarry  C  .n:  inv  with  power 
for  a  motor  to  drive  pumps  n<iw  at  woik  draining  i^>f  .^.tir:  fro«n  the 
auarry.  t'pon  the  nuupletion  of  ibis  work  Ibe  cooipany  will  nae  the  maior 
to  Manre  iwwcr  far  the  crngbioK  pbint.  The  Tiaction  Conpiiv  ii  alio 
atTBB|bif  to  ioitall  iMMm  M  the  Uf  brUb  pliat  mhA  of  dty. 

KOXDMO,  INDi.— na  XMama,  Marian  t  WMcm  Traeilan  CampMr, 
an  the  eamplitinB  of  the  addilfoa*  lo  lie  pment  power  bouae  aow  undrr 
way.  will  liMiall  fur  light  and  power  a  loookw  AllivChalmera  turbo 
generalor  unit.  The  new  unit  will  gmrrntr  ciirtciil  at  60  cycle*.  l«o 
phase,  j.loo  volts,  fKller  electrical  Trncftiiif  ry,  enn«iftlin^;  of  n  l^kw 
direci-c-oi»nec-i<  1  i  -unu  'ype  exciter  ert,  i  ,  "o.  !!,.-;.!  mi  ii.r  i:.-t  rratof 
set,  together  wtlli  switchboards,  cnnden^rs  aiiii  piping,  will  also  be  fur- 
nmbed  by  the  .Mlis-Chalmers  Com|>any. 

\VYNNK\M1(>1>.  I.  T— X.  S.  Sbcrman.  o(  Oklahoma  Oly.  OMa..  ha* 
secured  the  contract  for  CMUtruEtias  water  tearbi  and  an  deetrh  Kghl 

(ilant  for  J^h.oa/i. 

T.MM.Ktjl'.MI.  I.  T,— Frank  R  Lewis,  of  Tahlequab,  prckideni  of  tlie 
Illinois  River  Light  St  i'ower  Comiiajiy.  writes  ilut  il  is  prupoMd  to  dc 

vrlap  tbt  water  powtr  of  nilaeia  Mvtr  ntar  Tablf«Mib.  at  a  prebabk  oaat 
uf  fiaa,aoa, 

FORT  nonce,  ia.— Ibc  Fact  Dodie  I.«bt  *  Foner  phat  wa*  wId 
to  a  iyndkate  bi  Grind  Kapldt,  llkb«  far  tas<.o«o. 

MANCHESTEK.  lA.— The  Manchemcr  Upbi.  Beat  «  Power  Cmn- 
pany  will  tnereaae  it*  capltil  iloeb  freoi  $is<oa»  10  tli^ooa, 

RF.l)  OAK,  I  A.    I    M,  c.rilbn  •  San.  owncia  of  lb*  Voina  VaMcy 

Mills,  arr  conteinptatiiig  tlie  proinoiigo  of  a  Kbciae  to  ptwrhle  Bhetrie 

lights  (or  Kllioit  and  Citi^wold, 

1>KS  MDINKS.  1 A  — l.ewis  B.  Why,  of  Kort  Wayne.  Ind..  and  Rlcliird 
T»i»nscn<l.  of  iJevatur.  In. I.,  who  are  s-li^l  to  Ik*  intrTr'*Tei^  in  the  In-IIin 

apolis  it  Northwestern  and  the  Indian  .,:m  i .  .S  i;nNt.rii  (  1  ini|i.in:';^,  ...f 
in  lies  Miiino  recently  as  the  [iro^lieclivc  pronlitters  i>t  ati  ci'-'.tlic  i^iW-i.t 
from   lies  Moines  to  tittumwa. 

Hl'Tt  II  l.\Sf)\.  K.\X.  The  directors  of  the  Hutchinson  Interurhan 
Railway  Comi^ny  have  bought  ,1  -i:-  i-r  a  i>owei  house  and  car  barn*. 
Work  is  to  Marl  at  once  on  the  conttitvtiosi  of  Ibr  city  electric  line 
to  Ix-  i-vT^ti  le^l  later  both  east  and  west  to  the  country. 

T' '^'1  (\  \,  K.KN.  The  ^Tiisr  ini  ^  K.in-s.n^  Telephone  Company  ii  to 
exjHjnil  5i  -,.i  <joo  in  imiirrv  nil;  il-^  ;r.   l  .ipekl,     .\  licw  swltchboard 

with  a  capacity  of  g.bofi  Uuk^  uUI  .ui-.^Uva  in  the  exchange  buitdiiiK  at 
Jti  \Ve*t  SiKlh  Street.    *J'he  building  itself  i>  lo  be  rnl;irge.l, 

UCITCIIKIELK.  KY. — The  City  Council  has  passed  an  ordinance  of 
ferine  for  sale  a  fianchise  for  an  electric  light  plant. 

LOUISVILLIl,  KV.  — .\  Bcw  ordiiuincr  ba.*  been  iniroduced  in  (be  lower 
I  of  the  Ccneral  Commil  mbiac  that  a 
wbide  citr  inetcid  of  only  a  reMricled  portion  of  il.  Tbc 

atipulatea   at   what   price   electricity  shall   lie  sold  liy  tbc 
the  manner  in  wbteb  the  coiidtitts  shall  be  laid  and  poles  erected.    It  alao 
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city  streets  lights  at  $74 
city  is  ni>w  paying  for 

^fon  f".»mmit1re  and  or- 
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lii;iit  pUnt  at  Homrr 
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slates  that  fh*"  r"*c»i?i':rr 
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light>.       Tin  "rilil.ll;,- 

dered  |>rinted. 

HOMKR.  LA.  -iU  l.-'-^v.  I 
Rusion.  a  franchise  for  an  elect 

l-ORTLAND,  MF.— All  the  nnl  in.rv 
auhsiatii>n  of  the   Portland  I.iglirin,:  \    |Vr,.r-  i;  <  itipii-iv 

CUMI1I^KL*VNI>.  MU. — The  Legislature  has  aulh4>rlzeil  the  merger  of 
the  Wcilampart  *  Loaaeonim  and  the  Oanberlmd  *  WeMcmpatt  Eloe- 
trig  KiUwiVth 

NORTH  ATTLEBOKO.  ItAS&^The  cilieeni  have  eoltd  la  apprapriit* 
tjy.aao  for  enU.i|in|  the  MMHiklpal  eliciHe  Nl^  plial. 

BROCKTON.  MASS.— A  pmpoaMoa  lo  pniebiae  iba  cleeirid  IWit  and 
lilt  ft»  Henia  at  tbia  ehy  baa  been  prcotnlcd  lo  tba  Coouooa  Coondl. 

WtNCHRSTER,  MASS.— An  iimMlaMl««  eammttitc  bat  b«M  appalmed 
in  reiMirt  It  t  fntare  town  nmelanc  on  Ibe  eoMtrncliOR  of  •  iMnkllul 
electric  light  plant, 

1'KMI'I.KTiiN,  M.^SS.— Tbt  committee  appotntid  lo  in««ati|Mc  Ibc  clco> 
tiic  lighiioK  iitojrct  has  reported  to  the  looTB  maitinff  In  Ihvor  of  eitit- 
liihing  a  muiiici|>al  lighting  plant,  the  power  lo  bo  pnicbaaed  from  Ibe 

Irarilnei   Klrclric  Light  Company. 

l.KXI.Vtl  rO.V.  M.XSS.  .\t  a  recent  town  meeting  a  motion  was  ;ire 
acnted.  advocating  a  J  year  contisct  wild  !ti,  T.eolnglon  li.i«  &  Klcvlric 
Llaht  Company,  and  that  all  ate  Imi  -  s  i  ,  ,,  I„  (i.sciintiuucd  and  replaced 
by  11;  iucttndc>crul  lamps.    The  miitlK,   a**,  i^ierrrd  lo  the  finance  ciiiv 

mlllae. 

MILFOkIt,  MASS.— It  is  reported  Ibat  when  llie 
espirea  he|w««n  the  Miirord  *  Uabridic  Street  Railway  Company  aod  the 
Mllferd  Ekctrie  Ught  &  Power  Company,  whereby  the  latter  rtcrlve* 
eleeirieiiy  from  ibe  former.  Iba  Milford  Ehelrie  Unht  *  Fowtr  Company 
will  trea  iia  own  plim. 

HAVERHILL.  MA»».— Tbc  HatmAUl  Eleetric  Company,  in  ita  latcal 
propetition  to  lb*  dty.  capremea  iioelf  at  wUlbv  lo  andemdw  the  baihl- 
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f>i  A  Miitablc  ftyttcm  of  conduii*.  to  be  complftcd  within  ten  years,  if 
tkt  eiiy  «iU  aiaiw  •  Mn  yean'  canWtct  l«r  arc  Ucht*  M  <kc  prtMM 
coalnci  iwkc  «f  itml  f IM  per  lifbt. 

AVER,  MASS.— Ttc  retort  «(  th«  coraanntec  whick  wm  appointtd  at 
tlw  ]■*(  town  lanting  ta  uiqiiu*  a*  to  Uw  advinliiUtgp  of  llic  Mam  npmHiit 
■  muniv-iiuit  rlrdiic  liiihtini;  plant,  it  in  ilir  hasJ*  Of  Ilia  priBM  and 
wlU  appcnr  in  the  aimu,-il  rrportt.  The  prrRcnt  operation  of  Ibo  plaat 
M€  Ibc  Block  Electric  Licbting  Company  of  Ilo»ton. 

STOKKHAM.  MASS. — Stoneh.in)  \%  becoming  inlrrcKtryl  in  niiinici|Ml 
n»nfr«hip,  prcpitniskly  brcji^i4«  th^-  M-fircc  rcndrtc*!  by  the  corporatiim 
IS  un&aitifaciorr.  At  a  recent  town  meeting  a  coinniittci'  on  iminicipal 
lilkltBC  «M  «|i)Mi«ntrU  «<MMiatiiic  of  Uk  folloiriag:  Arthur  N,  Kcwball, 
lice.  J.  H.  Whitnerek  Dr.  Fnncfa  E,  Pitk,  Chirlca  J.  EnMnan,  JaiMl  P. 
Itoailian. 

tt%ST  NTAVBUkY,  MASS  -  TKc  eiiimn  of  W^t  Newburir  an  agi. 
tattoK  ifae  queidan  of  Mrert  li(lains,  *ih1  ibcfc  is  wore  or  Icia  itMercal 
in  tlic  Khmw  of  uniiinf  iiriih  CewveMm  and  Crev«lai»4  in  •  vMm, 
•rMeli  moM  probably  meaa  ekclrMiy.  Grovcbaid  luu  dngidy  *wiM 
Ja  raninncUan  wiih  the  Ceofelatni  cooiaiitMe  in  ineaitiiailaf  aht  eariaaa 
«Vilraia  ui  Mreft  Htlnlat,  and  a  rctart  la  ci^iod  within  •  iliort  lloff. 

WOBCF.STKk.  M  ASS  ~T1k  Wnrenirr  Usbt  k  Equapawnt  CPBvmr,  a 
ttew  carporatiun  to  utiiiertake  to  fumuh  light  and  power  {a  Wotteitcr 

iiniler  the  olil  H,  H.  l!i2>Io«  lr»iK-lli*c.  has  betn  formeil  with  a  («ptM] 
ftlock  of  $loo.ai>o,  and  i1»  certificate  of  orftanirattr-n  brcn  hied  at  the 

State  llouir.  Albert  M  Tlp'm|>«.iti  l»  iirc^^tlinl ;  William  |.  Hall,  trfis- 
urrf :  \Vin»lom  II.  Hobinson,  clerk,  ami  W  itliain  F.  l,r^\t.  KImcr  K.  Car- 
pentrr.  I'aul  !*irttcy  and  llctlty  -ScboeiifvM,  'ji  New  Vork,  arc  difectr'rs. 

CONSTAKTINE,  MICH. — H.  v-^n  ScUi?n,  I>etroil,  i«  con^ultfna  cnittneer 
for  a  valcr  power  project  (.n  St.  .lowpli  Rmr,  near  thin  point. 

MAKIXE  CITV.  Midi  Ari  l,  c.itioti  has  b<eit  made  b>  K.  J  Ottaway 
and  Olhcflfr  lo  the  C'-tnnK'n  louncil  of  thi«  city,  ft;T  a  franchise  to  do  a 
tVtlMllI  deetflB  li||lting  and  fi>'Mvr  buvine>5  in  thi;*  city. 

BEKRieW  8FKIN<i5,  MICH.— K.  A.  Uryan.  of  South  Ikntl.  Ind..  «cn 
era]  manaiCf  sf  ihc  BenieD  Sfringa  Wairr  Fmrrr  Coapaay,  wrim  ihai 
the  propond  power  plMil  W  be  tMMliiMMd  an  St.  Jaaeph  Uver  will  ««it 
•bout  $)o<i,«oi>, 

nRlHOIT.  MICH.— The  initial  plaa  for  the  new  firmt  railway  pro- 

|io»ed  by  Mayor  Ci>M  Cun1tinida1e6  the  occupancy  of  about  51  mlln  of 
streets,  incluJmK  i  mile  of  mbwiy  There  will  be  toiiiething  like  «o  milel 
ol  doable  track.  <ri  Irn  than  half  of  the  itiileage  of  the  Dc*t  it  I'n.teil 
Railwayt  city  line?i.  TIk-  pr,»motrf»  h.nc  finure  l  the  cost  ami  n  i..  i.)r,;  »• 
feltowt:  One  bUIc  uf  subwajr.  ii.uoa^ow;  tarfacc  line*.  tj,uoa,aiK>;  (tower 
bmw  9»(io,«m;  naiai  oaM,  f(.foMM»:  bond  taaoe.  fs,»««^;  andHwrilica 
al  «o  per  cent  will  nal  |4,jaato0o. 

BLOOVIXC  PRAIRIK.  UltitM.^nc  Stcdc  Couatjr  .TUeplwac  Om- 
yiny  wUl  tnifae  Inprointnicnti  to  the  amMtt  of  ff^ao. 

LEWISTON.  M!f.V^Tfee  Lcwiami  TUcpImN  EMtbai«a  Ctaqmy 
will  incrtMi  ill  caphal  aiadi  iram  «ta,M«  (a  tas.aM* 

FOREST  CITY.  ItlXH.^.  H.  Da  Laac  kaa  in  aawtciaidalloa  (he 
eeUipawai  of  the  wnlrr  pawcr  of  CrOw  Wiac  River  for  electrical  pnt^ 

a. 

PAl'I.,  MIN".\.  -Tilt  a?»onbly  h.u  jiaiwl  1  resolution  dirrctinc 
the  St.  I'aiil  <^iu  I.iirht  ("onuiaiiy  lo  c«letid  its  electric  »«rvic«  in  the 
Kifth  and  Klevenih  Ward*. 

ST.  PAfL.  MINN  —1  he  Twin  City  Rapid  Tranui  Company  la  COiUidCf- 
inff  a  is-stllr  extendi. m  from  While  Scar  |a  FoffM  Lake,  gkviaf  St,  Paul 
a  north  nilHirban  line  ju  miles  Icnx. 

VIRGINIA.  MINX  -  The  Viririni»  I.iuht  &  Wattr  Company  i»  a  ncent 
pwehiuer  of  an  Allis  Chatrocrs-KcyooKSs  Corltsa  cnfioc  for  tlirect  coo- 
aecifam  to  an  electric  (eneralor.  The  new  mit  ia  mkjC  hichea  and  will 
aapply  power  for  HChthif  purpMii, 

SitAW,  MIS5.-The  Saadera.;«bnion  Coaipaoy,  of  VUU^Kt.  ba*  ae- 
cared  the  eantnet  for  the  eanatriMiioa  of  water  worlia  and  an  electric 
llafct  plant  here,  lor  *<4.sp}. 

REDCI^OUD.  NEfiL'.-Jahii  Mam,  eonalructien  engineer,  af  SewatdL 
wriK*  that  Uda  win  be  Mcmed  aboal  May  ■$  Ice  the  caoMiwliM  «(  an 
eSetiru-  (i»ht  plant  for  Rcdrioud,  in  coat  about  $1 5,000. 

n  OMAHA.  .NER— I!id.  will  l,e  r.cri.rd  until  April  14  br  Mai.  M. 
C.tiy  Z»l>t„ti.  <J    M..   f    S,  A  ,  for  futniihin^  and  |ll^lalIin^  rteclrie 

ttiio  in  certain  baiMin(>,  •a4  (or  catcndinc  the  tigbting  iyalem  ae  aa 
to  Biake  proper  connectiOM  ihefcwilh  at  ihia  pott. 

RYOLITE.  NEV,— F.  L.  Dwicht.  of  Souih  Bnllfrov,  aaya  thai  plana 

for  no  electric  railway  are  In  oantetBplatlon  ia  that  dtctrlct 

r  AN- A  AN-,  \  II  <i  ||.  Cordon,  tatrn  clerk,  writei  thai  the  noaatruc 
t:  r   ..f  a  niiiin.:|  .J  ritctrie  light  plant  ia  in  cenieniplation,  hut  aatbinn 

4f  *i:ni,   h.is  t'tt  n  liiiiir. 

|H'\I:H.   N     II      the   I,,i,!.!)  1  L,r..i,i   I         ,r,y        ni.,krni:  .■KWi.-irv  ad- 

f.  Vl  .t.  ri],,li.jfi,I;mi!|{  ;i:.Ji:|.  rnj  -.mII  alva  :l:~l.lll  M.w  ;mii  a.i.l  I.r.l:;i| 
piiwrr  t.j'lipDtmV 

L.^JIDKN.  N,  ;.—  II:,-  (  Tt>  (  ..„„.,1.  h.;  a  V.,:,  ,1  I,,  ,r.  f,.  hit  ;,.|....ti.| 
a  inxi'l   of  Ihc  Sir.  i'!   <"...r.ii.  ri,.    KS   1.  i;.-.i|-,n   ilii-   ,  :  <  |.:,r;itK.n   of   a  l.ill 

for  paMa4|c  by  tbt  LiK^i  .tiirc  i.,  m. ■..,r  ii:r  i«Mi.in,-e  „(  « 1, 
hutvU  IV  enable  the  c«y  v  l:iv    ii.iltujTM'jiii  f-,:-::!-, 

XKW.XRK.  X.  J.— The  ti-.«:£i  ul  lr,iiic  l*a^«  .l*-tiai**l  m  favor  of  J^ewA'k 
eM*1>h«hiii(  a  nnitiiriinl  plant  foe  the  liahlina  of  the  alrrcH  and  public 
bnihlin«t,  anil  rrcnmtnrnded  to  the  Mayor  ami  Common  Coancii  the  em- 


ployment of  experts  to  decMa  ai  lo  tfcc  beat  Buaaa  ta  kt  adapted  in  earry- 

'  ing  out  the  project-  • 

MURUISTOWN.  N.  J.— At  «ha  Maidi  atctUnff  af  lb*  Morria  Oannty 
Board  of  Fiaebofalera.  FtadatUk  B.  Ailcnan,  aceretary  of  the  Morrl* 
Cmmiy  Traedan  Coaipany,  preaented  petiHona  r«pre«<iiting  over  50  per 

cent  of  ihe  property  owneri  on  two  jiropotrd  tin"  nf  tr.i  k  .  I<  rtnc 

roads,  and  asked  pcTltiiwion  lo  build  and  run  ll:r  'r  'Try     n,  .  -i|  iri  il.r-.r 
The  firn  line  i«  j  miles  loiij  and  runs  throiish   Kockaway  Township  to 
Denvlllc  and  Mt.  Talxjt  t.i  the  south  side  of  Tabor  Hill.    The  second 
line  is  5  miles  long,  running  on  the  county  road  Irora  Mine  IHU  through 
Kenvil,  Siiccastinna,  l.edBfr»oo«l,  IloptaconK  and  l*'»rt  .Morrt*  10  Netcong. 

I'HEl.l'S,  X.  V  -  The  citlrcns  hove  voted,  March  jo,  lo  raiv  $a,JOO 
per  year  for  a  period  of  five  years  ft'f  clvcttic  street  lighting. 

I..\KK  lT..\tTL>,  X.  V  The  Stale  Cat  rc  romission  has  uranted  this 
^illaitc  jtetinissii-n  lo  construct  and  operate  an  electric  light  plant, 

£VK  Vl. I'SF,,  NV  V.—Ttae  IitdeiKndent  Telcphvac  CuntNUiy  is  plaooing 
CJOcnoiye  improvements  the  pTciMt  gcaun,  wtilcb  ladada  IS  nitea  at 
•tthway  coottraetioa. 

WATEttTOWN,  N.  Y.— The  Board  of  Tublic  Worli*  ia  canaMeria* 
the  adelaabilitr  of  catabliAing  a  launicifuil  plant.  Attorney  V,  K.  RaHon 
atalta  Ibal  ha  h  ia  paaltlea  to  proenm  etf mains  for  the  iamallathia  of  a 
manicipall  plant  and  the  coat  of  opcralinc 

NEW  YOKK.  .N.  v.— Bids  will  he  recc.ved  until   April  I  liy  C    li.  J 
Snjfder.  •uperint'^ndrtil  school  buildings.  New  York  City,  for  installing  elec- 
tric ei^uipntent  in  the  Stuyvesani  llijiil  School,  l<«iotlgb  uf  Maahatlan,  and 
for  installittic  electric  t'i|iiipineiit  in  SdMOl  Xo,  oj.  Borough  of  Brooklyn, 

\V-\TEK  I  I  >\V.N,  X,  Y, — The  Commiitce  on  Lighting  has  rccoBimended 
10  thi-  Rontd  of  Public  Works  that  the  bid  of  the  Watertown  Electric 
I-ight  f  ompany  fur  lichling  Ihc  clly  for  J  years  be  accepted  at  $fi  p«i 
light  per  yrar  If  the  cvniruci  is  ratified  by  the  Council,  the  coopaay 
will  be  a(<ked  10  nuke  extensive  improventeBtO  tO  its  system. 

Kl\  tUHFAM.  N.  V-  The  I'ishei's  Island  Kailruad  Company.  tCCCmly 
incoriioraced,  has  bcea  gained  a  ftancfaiM  by  ibe  town  of  Soatltold.  Tic 
emapaay  ia  caphaliard  at  t*'.***^  «<>d  tlic  direeum  are  Walter  Fciguaan. 
AIIM  U  Fercaan,  Jafai  F.  Detapaay^  Frank  E.  Bint,  R.  C.  SbaaUla. 
ChariM  W.  Gaidan,  Alfred  W.  VMcr,  Waller  Feisnaon.  |r„  and  Alfred 
E.  BoHodc 

WTFAT-O,  X.  v.— Wvirk  has  hoiun  on  the  wreckins  of  twenty  col. 
laitcs  at  the  Front,  whcrr  the  new  p^iwer  house  is  lo  be  buill  by  the 
Cat-itaet  Power  Cr'tr^f-r.ny-  <lii  the  site  of  thev  house*  a  power  house  is 
to  be  Imilt  w;.  I  ■.ill  .1  ri-eeiving  station  for  electricily  nunilfactured 
by  the  Canadian  v.iauisanies.  The  current  will  h^-  hrotight  across  the  river 
by  aluminum  cahles. 

Ei\ST  .\UKOK.\.  X.  V.  I>,  X.  Ruiiney.  for  the  Buffalo  &  Southern 
Railrand  Campany.  atatea  that  ihc  cmapany  Itaa  aaeared  righta  of  way 
along  ihc  wlnla  mute  and  the  road  will  1w  completed  by  Aagual  t.  The 
route  of  the  new  road  will  lie  from  the  terminal  of  Ihc  Buifallh  Garden, 
ville  &  Fbtnrrer  Hailrtuid  Ihiotigh  Ihe  lowna  of  W<'|  Ssneea.  Ebentser, 
Kln-,1    r-ftrring  this  village  on  Maple  Street,    Work  will  he  hcgira  early 

in  -Ir         :|  If, 

MIXKOI,.\,  X.  V. — .As  s.ton  as  the  weather  will  permit,  the  extension 
of  the  electric  railwny  fri^m  OiH'<r,s  10  Mineola  sviU  be  built.  It  will  be 
part  of  the  Long  l^aod  tractuin  system,  bongbl  jointly  by  the  Long 
laland  Ra Broad  and  Ihc  Beiaiont  Intcmie,  and  the  tbM-rail  system,  it  ia 
etated,  wiK  be  ttrtaadad  a*  far  east  »  Maeala  and  licmpsiead,  and  the 
warii  of  da«Mo«adiiBK  the  Narlh  Shore  DIvialan  fran  Fluahiog  to  fioft 
WaahintloR  will  ba  began. 

JAMESTOWN,  N.  Y.— Electric  street  lamps  cost  this  city  )i,y|  aacb 
for  each  month  last  year,  according  to  the  annual  rejiort  of  (be  loperiQ* 
tendent  of  the   n  rnr  i:..!]  ?:,,'t:[:r^-  which  was  niadr  jnihlic  recently. 

Nearly  400  -  tM  .  t   l       .     t  .  j    i  .i^.h  are  in  use.    The  almvc  p^ice 

was  ohtaine^l  by  subts,icling  tfotai  tbf  eitlirr  rx|ieiihes  >  r  jt  n,  together 
With  inlerrsl  on  Ihe  investment  of  1:07.000  for  the  jil.u.v  t  a  charge 
of  7  per  cent  of  that  amount  as  depreciation,  the  .ijiuui.t  pai^l  10  the 
city  for  commercial  lights. 

ASTORI.X,  N.  V. — The  Allis  Chalmers  heavy  duiv  cro«s-c(>inpouad  en- 
gine, 16  iiicbc*  .ind  3ii  ititbrs.  which  was  rrvetitly  purchased  by  the  As- 
tofia  Light,  Heat  &  Power  Coiupauy,  New  Yt>rk  City,  will  be  instaUicd 
at  Ihe  Lawienae  Poail  Siaitio»  The  new  unit  which  ia  of  soa  hp,  trill 
be  placed  to  ttw  aamo  ilathm  with  taro  AlHa-Chahnera  horiiontal  cnHa. 
eompomad  engines,  inches  and  inches  by  ^H  Inches,  which  were 
ffimierly  in  service  at  Ihc  (ioldsmith  Station  of  the  Rro<ikl>ii  LdlMIl 
CompMity  and  which  were  revy-nlly  leplaced  thrte  by  a  ihkio  kw  Altit- 
Cbalmers  turbine  alternator  unit. 

IlCl  l  Ar.O.  N  V.  Willum  F.  Shn  liaii.  .,f  \.  w  V.,rk.  is  saiil  lo  hjie 
oT(,:anircd  .1  vouipa-iy  cil'italirid  al  $n».o'jo,Lioo,  which  will  ett.:iblish  an 
elrctfic  r,i:lway  hvlwct'n  ltul!alo  and  F.rie,  Pa.  PfOpertic*  purchase-:!  and 
amalgjuoated  by  the  new  comiKiuy  ;j-c  the  street  railwa>  linet  of  trie. 
Ibe  Jamcaiown  4  Cbauuixtua  L,akc  Railway  Csiui|Kiny,  the  Cbauuuqua  Lake 
Steaaaabip  Company,  the  Bnffalo,  thinldrfc  A  WcHcre  CeawaiVr  the  Onn. 
klfk  li  Fredonla  Railway  Company  and  tlw  HanAarv  RaBway  Caawww. 
.\ni'-is  the  iDi-.r.Ms  rei>rrstntrd  are  said  t«  bc  the  Wldener-EIUna  ayndi. 
i.ilr.  H<r!i  ini.  Siotrs  .<t  Grincom.  the  I'olait  interesis  of  Philadelphia,  and 
the  l<>n:i  Itflmon*  irrerests  i>f  Nc*  ^'crk. 

.Nl-  W  V'lRK.  N'-  v.  — a  1.  i.:iii;i-.MHT.|  !lial  ifi'  >nKh-»i'tcd  electric  rail. 
n;iy   ^iiw.iM   Nr-AjTk  ard  tl:c  dov.n  t^'.^Il  p.irt   oi   New  \*<irk,  which  was 

projtcliil   I,    linii    -.i^ij,   I,  v>  b.'   (nidt  l>v   ll.c   .\Iv.-\'I  i-J  tuniu'ts  companies 

in  ei^ii»tecls^'n   Wftii  she  Pennsyli  ar.ia  Kai.it^ad  i  wl^p^ny,     I  hc  road  ia  dc- 
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9i|nrtl  u>  givr  r»  M  miniil*  coonrction  bctw«n  Newark  and  fhc  Ci*y  HsI!. 
Nrw  York.  It  wilt  br  built  by  the  McAdoo  inirrrua  over  tl-i-  '  innivl 
vania'x  riitbt  of  wny.  And  there  will  he  connection  with  tfae  I'cnn»yiv&f1i4l 
»t  llarriiun  Street.  Newark.  There  will  be  a  /a-*tory  ttTminnl  at  Church 
aiul  Fulton  Su««Ib.  N«w  V«uki  and  while  ibe-rt^  will  be  no  cooncccioo  l«>r 
trilB*  bttwmi  th*  UcAdag  tiMMl  mad  the  Inletfewmigll  llam  Uwr*  will 

lertamit^  HatitB  m  Fidldn  Street.  Tbe  McMrk  Una  k  tp  CMl  fi|it«Oii>0» 
CBARLOnS,  M,  C— It  w  Tw««nd  iSm  ita  S«adMni  Power  Caapnr 

htc  rtwaibwt  ihe  WfeiUMy  IMMMtai  k  Patm  CMWMir. 
tUI  OTY.  H.  C^Tkm  M«tniM  te  •  nmoWptl  U«biiii«  pttnt 

hit  Inch  iwmM  t»  Dm  Elictrte  CMMneHM  Ctmnn,  «f  Kkhnwinl.  Va. 
DimnAN,  M.  Cii— Tka  DmfeMi  TmcUn  CMVUf  b  prcpnlni  to  tettdl 

a  llifc  iteia  tarUne  an4  moCor-gnicTaldr  ts  opemte  tl*  power  tintl  iee  pUnli 

at  DiwliiB. 

ROCKlKCKAXf.  X.  C -Thmnai  K.  Bjixter,  of  tlie  firm  of  Bond  & 
Tiood,  hAnker^.  n^fctof.,  Mn98.,  recently  vi«ilf<)  the  water  power  derelopmeiit 
ot  the  Blnitt  KalU  near  thi«  city.  Mr.  Eaxler  rtateJ  lh«t  the  dcvelopmenl 
of  the  power  ni>tihl  W  iti.-iUKnr,iietl  within  a  few  monthn. 

MARION.  N,  C— J  r..  MoTKSn.  director  of  Ihe  Marion  T.ight  A  Power 
Company,  writer  that  idd^  will  Sr  received  at  once  for  work  in  connection 
with  the  dr\-eU>|»ins  tf  the  wattT  power  on  Catawba  '  Kiver,  which  will 
cost  frfnu  JH.rjfxi  to  $if>.oo(>.  Kngineer.  \V.  W.  I.at«peich.  of  Marion. 

HICKOKY.  X.  C— C«l.  M.  E.  Tbumlon.  of  %ht  Thornton  Electric  Light 
A  Fever  Comraar.  af  t)u%  citrt  Iwe  aecand  iieeneeiaii  af  a  maaUa  water 
power  BaiF  beia^  wIhic  a  plaat  will  be  aesttrafiled  tad  alcdria  cflc^^ 
tramaihted  to  niekery  fer  the  apenlfefl  of  Ibe  llgbHnt      traUer  notcoo. 

UHfOT,  N.  Di— Tbc  Mlnet  Utht  i  Tehpbonc  Cpmpwv  baa  incnaied 
iia  cai<iBl  froai  Iso^a  to  |>«eboao. 

ELLENDALE.  N.  D^X.  C.  Teek.  aeercttry  of  dw  Eltetidilo  Llfht  * 

I'uwrr  Company,  wrilca  ihal  it  in'  feapoied  to  cOBalnM  Ha  daetrie  H^l 
pi.mt  there,  at  a  com  of  about  $i»,ooe.  EaflfiMcra,  QaoHtn.  Bartii  k  raif 

bury,  of  St,  Haul,  Mini]. 

VOKKSHIKIl.  OIII'V    Thi«  Vnrkihire  Telcphooe  Co..  «t  ttnkB  Ctaanty. 

Ii48  iiKreawd  H«  ca('tt.»I  frt'in  <if>.<Kio  to  $a<j,oov. 

CI.EVEI.ANli.  OHIO— The  Wanhinjlon  Tractiim  Company,  a  Sprinj- 
peM  corporation.  liiH.ir.cexi  in  tlUK  city,  h.oa  Increased  it*  capital  alock  from 

$10,000    to  $SoD.O(K-. 

I'AINl  SVII.i.F:.  Kilio  The  CoMUMTOal  Electric  Cooipanjr  ha*  Ik*b 
M.~ld  lu  .1.  K.  CiirtiM.  :tuM'-e.  of  Geaeva.    It  tdll  ailt  tor  a  IraaeUie 

to  ftirni«h  Uglits  for  the  I'lty. 

n.KVTON,  OHIO. -  The  (llolie  Iron  Works  h.ivf  bi-en  awariird  ihc  con- 
tract I'.tr  fiirnishirtj;  the  South  Kend,  Ind  ,  wetter  works  and  liuhtinj:  plant 
witli  il'.rre  turbine  wheels,  with  all  power  connection*. 

.\«KlilNA.  OHIO— F  O  I'liiltlp..  who  ha«  nctjuired  the  pilot  of  the 
Mc<lina  Hlcclric  Lisht  &  I'uner  Comimny,  19  preparintt  tr>  overfaaili  the  Bia- 
chinery  anii  wrll  add  anothrr  boiler  and  other  ctpiipnu-nt- 

COLfMHL*?.  filllO — Work  ha»  bem  coTtini^ntrd  on  the  new  $jo,orvo 
power  I'UnI  lr>  l:e  tisrd  hy  the  Columbia  Electric  Street  Railway,  Light  & 
Power  t'ompany.     The  buiklinK  will  be  erected  at  the  foot  of  Pine  Street. 

WEST  UNITV.  t:)IU<J,— Th*  Wcit  Unity  Power  &  Light  Compm^, 
wilb  •  cagalal  atedc  of  t>l<0OL.  bM  been  iiMMporued  by  JiaMO  H.  KHIm, 
A.  Holltiiaer,  Lcoo  F.  Ckarpoit,  I.  Ik.  Xcat,  Llord  U  Vaan  aad 
odwrK 

MASSIUOIf.  OHIO.— Itromiaeitt  dtiMPt  of  HiaeilleB  ba«e  reqocfled 
the  Council  to  caU  an  doetien  whb  a  view  to  liiiila>  benda  for  tbe  erec- 
tion of  a  muaieipal  tigbliBt  itatioB  and  the  gwrcbaac  of  ibc  water  woihs 

plant. 

T.IM.\.  OHIO.-  Tbe  Western  Ohio  Railway  Corapnny  b.i*  arraoged  to 
light  the  vi1!:i!ir4  of  KawMin  aoil  Mouai  Cory.  The  ooauMnr  il  lelac 
after  residence  and  husineaa  ]i|MinK  OS  WcU  S*  power  loodo  !■  •  POaAer 
■     t'lwni.  alone  it«  route. 

ALIJANCE,  OHIO.— The  bid  of  tje  Alliaoce.  Akron  &  Cleveland 
Electric  Kailwtf  Coiiii|ian>  (or  a  (ranchite  to  cMabliah  a  route  oircr  certain 
poniada  «i  Wmm  Hein  Siraci  wae  labariit^  to  tb«  Caw ell  aad  lalmed 
to  tba  eoanltlee      MHwaya  and  tcleprapbt. 

CANTON,  OHIO^Jelm  E.  MoanaM,  at  Cantoo,  peaneler  ei  Ibc  Cbalen 
k  Vonaptewn  Mlwiir,  claiiBf  ibat  dio  dmnclot  ol  Ibc  road  hea  been 
arreoted  (ar  wiHi  caaiem  capjiaUati;  The  read  wn  rnn  from  Yotwitlowa 
to  Onitaa  b^  way  of  Mesadore,  Atwaler  and  CanfieM. 

WOOSTER,  OHIO.— The  Weoitcr  Kkctric  Light  Conpiny  ia  potns 
after  farmers'  bininew  and  ia  traildifig  »  n>iinbrr  of  liaei  to  |ioiiMs  a 
amsiderable  distance  Itora  the  city.  It  is  alvj  building  a  line  10  the 
county  infirmary,  with  several  f.-irnierfi'  lirc^,  brAnchina  from  it. 

CLEVELAND,  OHIO.  -The  Clr.claiid  Light  &  Power  Company  ia  a 
RCent  purchairr  of  .\llis-C:batmers  Electrical  Mtichiricry,  to  be  built  at 
Onciniuli,  consi^ttiig  of  a  juo-kw,  type  H.  1.  prner.^tor,  operated  in  con- 
nection with  the  present  erjiilpnient  for  lightit  k  .m  I  pi  ,vrr  purposea. 

SALEM,  OHIO.  -The  Sifenl  Lighting  &  Power  Company  bas  taken  an 
Optioo  m>  Ihe  lighting  plants  at  lishon  and  Ixctonia.  A  merger  is  pro- 
paatd,  iadiiding  the  etvctioii  oi  a  large  central  lishtinir  plint  here,  which 
will  aufply  Sakn,  Lisbon  and  Lertonin,       well  us  lariMrt  ahNtp  tbe  line. 

BOWLINQ  GREEN.  OHIOl— The  Toledo,  Bowling  Green  *  Soalheris 
Tiadioa  Conpanp  to  buytat  cipbl  of  wajr  wilh  whkb  10  rebuild  portlgiia 
of  ill  line  between  BowSnc  Groea  and  Flodlayi  caHfaig  out  a  amber  of 


riiT^' .11  c't  rn-.rt  which  now  inlrrfrrc  witb  Ugb  apoed.  Tbe  company 
1-  1  n  -  I  I  ih.  through  Dayton  to  Tidoda  limited  aevka,  wbkib  wUI 
prutifl,-<i>  U-  ui^liiuted  early  this  aummrr. 

CI.KVEL.\Nn.  OHIO.-  .Mayor  Tom  L.  )oli«son  l»  eodeaioring  to  gel 
thruugh  the  Council  a  mraaute  providtog  lor  an  appropriation  of  $40,000 
for  tbe  purpowe  of  cnkr|w|  ^  Sautb  Bin«b<y  Utfdiaf  flMi  aoer  owiicd 
by  tbe  city,  by  the  inotallUiaB  ol  B  joo-liw  nalt  beihr  aad  other  aatded 

LEETOKIA,  OHIO.— Plana  are  bctac  prepared  by  catiaeeff  of  tbo 

Cleveland  Construction  Company,  o(  Clevelaild,  for  a  large  power 
•talion  fur  the  Youngstown  &  Ohio  Rivrr  Railway.  The  plaot  la  tO 
be  located  near  Tccgarden,  Columbiana  County,  at  which  point  tbe  com- 
pany Ii.a9  arcuted  a  large  c0.1l  mine.    (Sec  Voangstswn  item  below.) 

CIXCT.NNATI,  OHIO.— T"  i  r  I  I  -  -  uri-d  by  about  loa  business  men  of 
Cincinnati  and  letters  froji:  Tj;iri:h.i.r.t-s  -.n  jome  40  towns  urging  Ihe  eatab. 
lishment  of  an  independent  trirptjwie  »i-rvice  in  this  city  ha»e  been  Mtb- 
niitred  to  the  Council  Committee  on  Telephone  by  AUOfMp  Ci  B»  Mat" 
thews,  of  the  yuL-rn  City  Home  Telephouc  Company. 

NEWARK,  OHIO.— Edward  Kibkr,  CM  of  tho  prOMotors  of  the  Newarli, 
Mariintburg  jt  Mt.  Vernon  Railway,  ilatca  Ibat  the  company  hat  no* 
»ecarcd  all  ibe  acenaary  (rtuacblara  and  that  ihe  work  of  caaotracHag 
the  road  vill  atart  ao  aoon  aa  tbe  weather  pem£Uv  It  ia  Meted  tbet 
Croidty  k  Company,  of  New  YotV.  will  iiitaiue  Ibe  rood, 

CANTON.  OHIO.— Tbo  Aretie  lee  Maebfaie  Conpany.  of  Canton.  OMo, 
ltK«  fcccurtd  X  $150,0011  contract  for  a  ^ico  ton  ice-producing  plant  and  iti 
electrical  plant  lor  the  Central  Ice  Company.  Katk&ua  City,  Mo.  It  ia  also 
btiilding  a  4'".-lon  ice  plant  f'^r  rSc*  Crystal  Springs  Ice  C*>rBfsanv,  (Teveland. 
Electrical  equipment  will  ril-.:   I  c  -.nstalled  in  the  lati*  i   ;i',m  1 

MASSILLUN,  OHIO.-The  Masiilion  Light,  Heat  &  Power  Com|«ny 
baa  autaained  0  propoaiikm  for  lighting  the  sireeu  by  electricity.  Tbt 
hid  waa  as  follows:  ><o  lanpa  far  two  years,  (So  per  lamp  p«r  year;  bve 
plan  Ifs,  tot  peafi  Ijos  laaipa  far  tww  ycari  tbo  per  iniip  per  year, 
ire  paani  trt<  lea  yaar*  t<d4o;  do-^  Sneandueeat  laaipi  )jj  per  rear. 

DAYTON,  OHIO.— Tbe  Paytoa  UghMnf  Campany,  wfaieh  ii  cempktinc 
tKteoilM  inproTttaenta  lo  tn  phM.  be*  amoaneed  to  tbe  City  ConacU 
that  it  will  supply  coi'.dnita  for  the  city  fttc  and  police  acrvice  free  of 
charge,  that  the  rate  to  the  city  in  the  future  wUI  BOl  exceed  4  cents  per 
kw-hour,  and  ilint  beginning  April  1,  1906,  rales  to  consumers  will  range 
from  5-6  cents  to  12  cents  per  kw  hour,  uitb  a  discount  of  10  per  cent 
if  paid  bcfoic  ibt  lib  day  of  *acb  laoalh  and  that  after  April  1.  19a;.  the 
hlgheil  late  will  be  10  oenis  per  lcw>bOBr,  wilb  Ibc  aano  ndc  go  |a  dia> 
couBln 

YOUNOSTOWN,  OHia— Tbe  YoungatowB  k  Ohio  Km  lailwar 
Company,  ivbicb  ia  behag  pmjeeted  by  WUI  Cbritly.  J.  Jt.  Nott,  Geene 
Staaier,  Mix  Giedaan,  Wama  BIcknell  and  other  well-known  Getie- 
t.iad  people,  will  have  ■  capitaliaatiofl  of  $j,5oo,ix>o  of  common  Mock  and 
$j,joo,or>o  5  pfr  cent  twenty-year  gold  bunds.  Of  th.-  Bt'ck  ti,?oo.ooo 
will  be  issued  imine<liately,  while  the  bonds  10  be  iftsitt-<l  *r, 500,000. 

It  ia  thought  it  will  cost  about  Si.soo.ooo  to  btiikl  the  road,  which  will 
hatrc  a  mileage  of  s'j  miles.  The  main  Hoc  wD]  CXtCtld  from  Voungs. 
town  to  Ea«t  Liverpool.  Ohio,  and  there  will  be  a  branch  line  from 
Wnbiaglam  ille  to  Salem  and  one  from  l.eelnnia  Ht  CllHBbiana. 

POSTlANO,  OREj— Tbe  dtp  (nglncer  has  been  lattructcl  10  prepare 
pIlM  and  IplfiCgatieBI  fbr  a  Ipilaia  of  undergronnd  conduits. 

AURORA,  ORE.— Tbe  CHj  OMmeil  baa  appointed  a  eonmiilcc  to  confer 
wMi  die  Aurore  Clectrie  CoapMr,  lad  prteea  for  laaulllag  a  ipitem 
of  (Iwirb  Uchta. 

SEASIDE.  ORE  A  franchiic  ba*  been  iran«l  to  RbadH  *  Wdcb  to 
pot  in  as  eirctric  power  plant  to  famitb  figiht  to  the  oHy.  Thl7  IdRO 
10  Ittltl  on  light  in  sixty  davs. 

MILTON,  ORE.-  The  City  Council  has  taken  itepa  to  purchase  the 
new  machinery  for  the  electric  light  plant-  It  will  be  a  three-phase 
aystem  with  up  to  dnte  machinery  capable  of  generaliag  aeo  bp, 

ASTORIA,  ORE-  The  .\storia  Inipr.ncment  Company  h.is  purchaaed 
the  IratK-hisc  recently  granted  W.  W.  Whipple.  aii:l  i^  11  'airacncc  at  onoe 
the  construction  of  .1  gas  and  electric  tight  plant  and  telephone  system. 

RAKER  Cll\.  1  'Ri;  T  K,  Romig.  of  Boker  City,  aecretsry  and  mana- 
ger of  the  Eagle  River  Ekctiic  Power  Campany,  writes  that  the  com- 
pany  will  do  iia  own  coaHnictiaii  watfc  m  Ibo  proposed  hydra.eleelrie 
power  plant,  the  probeU*  CMl  of  ^rtkh  la  ndaulad  at  $1  $0,000. 

PORTLAND,  ORE,— Tbe  Pamaad  RaHny  Company  baa  decided  on 
new  eoBatnicliao  work  and  cxwulent  fer  dill  pear  to  coat  taaip«eoa 
aaa  an  approiiriation  of  that  amount  has  been  made  to  cover  the  expeadi- 
torr*  planned,  I'pwards  of  (ju.uoo  will  be  ipent  for  new  btiildian 
aad  the  rtaiainder  will  go  into  projected  cxtiaiieoi  and  doadde-tiatkiBf. 

EUGENE,  ORE.— P.  L.  Chaabera.  picehlent  of  the  Cbmben  Badbbtc 

Company,  of  Eugene:  A  B.  Wood,  manager  of  the  Oregon  It  Soulk- 
eoatern  R.iilway  and  of  the  Oregon  Secttrilico  Company;  O.  B.  Ueafen, 
of  111.  l  it  ,  s  s  ■iihr^.i.rn  Kailwiy,  and  O.  F,  Paxton,  oi  Portlaad, 
huM'  .ii.':i:  'i  t..  Ill'  I. lu  ^  .jnctl  for  a  fftmdiiie  to  coniraet  an  declric 

railway  system  in  Eugene, 

PORTLAND,  ORE.-  The  Portland  Cenenl  Electric  COaipaay  will  con- 
struct a  new  jiow.-r  j  li^nt  in  Oregon  City  at  a  rtttn  of  $7  oo(»  .  The 
capacity  will  rn-  i  ,  I  p.  The  cotnp.ii-.y  1..  s  pin;:.....  :!  il  i-  1  L.ght 
&  Traction  Coiiu^iiy.  of  Sulem,  and  the  Union  Ligbt  I'o-^-ir  Company, 
ol  .Silverton  from  Barslow  &  Chambers,  and  will  ctni  tn  t  :.  line  aad 
furfUah  light  and  power  to  all  town*  between  Portland  and  Salem. 
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nRpr.oX   r!TV.   riRF..— The  Ort-gon   Ciiy   S    F»rinrr»-    f,i.I,  |.i-ri  I.-r? 
1  fit  ihiTir  L.ini.Mii)   K  iii!(tallinR  il»  local  mchai-wf   \t   [lanr'tv  llioti'.r^ 
C*iMiii«any  s   tirug   u*irr.    tn    litt*   city,    al*il    innU^imcnt*   are   brmsc  very 
*  ycocfally  luSacribc^l  for  by  the  mrrchanti  and  bmunnM  men  of  ihr  ctty, 
Tfcii  ajvtem  will  be  in  complete  opcfstion  within  a  lew  <U>->  aod  vUl 

ylM*  Ongon  Chy  p««»lt  in  whiiwiImHbw  with  mm  thm  im  nmi 
anlncrilwrs  ttmnglnHil  thr  idutkml  lail  vbMciii  larK  of  the  AnMf. 

Oilier  raral  line*  in  olliet  fait*  n(  the  c<wincy  »fe  brin(  ptriftfnl,  anJ 
vHen  Iheae  have  been  connec1e<i1  with  the  system  a  practically  complete 
network  of  telet»bune*  will  be  in  uinrralion  IhrntiRhout  the  county^  with  a 
aubw-riirfion  li«t  af»|iro&iinatin(  1000. 

PAOl-l.  I'A.— riie  I'a.ili.  Wayne  &  <)vrflirr«A  Street  Railway  C.iin 
pany  will  apply  for  a  charter  on  April  16, 

SCRANTON.  I'A — llie  Fxoni>my  l.tuht.  Heat  j(  Power  Coinpntiy  ha4 
4lrc>tSrd  to  construct  a  power  plant  cm  l)ix  C*nirt. 

l*EHA\'*'iN-  !'A.-  The  County  t'ommissioners  are  considering  the  coti' 
«lriicti<*r  I  !       4-Vclric  liicbl  plant  to  light  the  cMinty  ltoiMing%. 

NA\TK"t.»KK,  I'A, — The  Naiiticolcr  f'iiwet  Ci^mpany  has  purchased  the 
Suw|ucfaanna  dam  and  will  construct  a  water  |*ower  plant  at  that  point 

WIl.KKSIIARRK.  P.V.— The  Mayor  haa  «i|nc4  the  oniinanee  |i*niittliB« 
the  Wilkrsliarre  It  H«al«Mll  EtcClHc  RlilMr  M  Ml«r  lUt  dtr  Md  end 
a  large  station. 

HAZLiSTON,  I'A.  Superintendent  Oilrs,  of  the  llarleton  Klectric  l.ivht 
ft  PowVf  Conpdkny,  ia  najUun^  eateniMvc  improvementi  to  the  comihany'fr 
pnvcrtr  HI  mir  ike  0tr. 

HVUUUSlTmni.  PA.->Allra  K.  Wallea.  of  HuanMblown.  baa  rtir- 
ckMid  Hm  win*  and  cleettte  liKht  iiltau;  mat  wm  all*  i«yrnranem». 
ineladinc  Ik*  inMaltaliM  of  fmwn  dyoiMM. 

vnRK.  PA,'— Bllb  mntfaic  to  ihe  YMfc  TdtyhMic  Cuufamjt  Ift* 
Pennsylvania  Capi|ian|r  the  rilbi  t«  csBiilnKt  and  iif  iimlB  canduhs  in 
thi*  tltr  iMve  htta  vetoed  kr  lUymr  James  i^t,  Clair  McCatl. 

ALTOONA.  PA.— The  Ahitmn.  llollidaysfaarK  &  Bedford  ^prinirs  Rail- 
way rnmpiny  is  reported  to  have  aathnfilcJ  Ml  iwHC  Qf  $l,»m,«a»  bvmU. 
Tile  toad  is  projected  to  run  from  Atldaaa  via  IMUdagnliiBg  U>  IMtftwJ 
Springs,  a  distance  of  40  miles, 

lIAKMISIU'Ri;,  II. r  t  .  .ny_,i,  ,■  ■, 

eapecls  to  rslend  its  line  from  Koclcville  to  Dauphin  during  the  pres- 
ent year  over  the  ahamloned  lowpolh  uf  the  oM  VoilM)ri«tBlt  CUMlls 
now  owned  hy  the  Pennsylvania  Railroad  Compaaf, 

SHARPSVII.LK.  PA. -The  Voungstown  Sheet  It  Ttibe  Cmnfmr  h  • 
f«c»nl  parditicr  of  Allia-Chalnwrs  rlectrical  ■tacbiBef^  to  be  koalt  « 
ibsi  onwny'*  wvffci  in  qadiiniil,  m4  cwMlMlac  «(  •  n  liw  tatbi»- 
tTpe  amcnuar.  TIm  new  galiit  wiH  Iw  med  for  tncandcKcat  fiflitbii 
and  power  pitctMMMk 

r>ANVIU.E.  PA, — Bid*  will  be  received  imllt  April  lu  by  the  ISuara  of 
Tmstm  of  the  Suie  Makpital  far  Ihe  Imne  (Dr.  Levi  I.  SbaemalMr, 
ekalraiim,  ear*  T>r,  H.  B.  Mcrcdilh.  Wiicrinteiidtat),  at  DaatniCi  for  ibc 
erection  of  a  power  house.  «ieeli»  KcaCralnr  |duil,  ragiKit  Miw*»  iwnttica, 
eic.  aii>l  the  wiring  of  tk«  admUilMcallaa  biriMlDii,  wai4i  aad  atWr 

buildings,   k'^'^i'^  I*.  etc. 
KIN(.>Ti<i:K  >  c— The  citiaenn  htwe  valcd  to  Iwur  $i«,aaa  baoda  f»r 

an  electric  light  plant. 

til  hlilNt  jS,   TKX- — I'feil    ilros.    arc   prriiaring   to   install   an  electric 

pUpt  :it  t!ii«  plafr.  hti^I  have  their  power  houi«e  under  roiislrnctton. 

i  S     I  I- \     Mr    ;    M    Murphy,  ol  the  I'-oniales  Ttleph..ne 

I  [iniparty.  is  ui.ikiiig  arrangements  to  extend  the  teritorial  lines  to  the  new 
|«Mn  Hie*  in  this  c^isintry  alort.;  M.r  i,,ilf  Shore  Railroad. 

I'.XLKSITNK,  TKX. — The  Palestine  Electric  Light  Company  has  ap- 
plieil  for  a  new  franchise,  covering  a  (K-rinil  of  fifty  years,  giving  it  the 
rtxhl  to  generate  clectricit)  for  power,  heat  and  light  for  the  city  of 
PaleMliu:, 

DEC.\TUR.  TEX. — A  osovenseiH  i>  ot«  tool  la  nubliak  a  rural  tele- 
phone fgchwm  in  Deegiar.  «na  that  will  five  caHllcctiaa  w(tb  all  M»e 
other  MiMH  In  the  eaaitty  that  have  iek|ii«ac  Tioe*.  and  put  every  fortwr 
who  hia  a  tdhyhane      full  cmngflian  with  the  whole  cawalr- 

BKACKCTT.  TEX.— A  new  lonr  tflauiwe  iHephome  iritem  b  bdnff 
pnt  oyer  Ibis  iiart  of  Tej,^»  with  SpofTord  of  this  county  as  the  central 
p..liil-  The  lines  hsve  In-en  staked  ffoni  Slniftord  to  tVI  Rio,  Hrwkett, 
Kagle  I'aM,  Cvaldc  an.1l  <ither  places.  .Kbout  fiiur  months  .igo  the  f.onr 
Stat  Telephone  f«y-teln  covered  mifst  of  the  same  ground  and  when 
the  new  one  ifc  frintjJrle  tlirir  will  he  two  cooiplrte  liiwi.  The  new  syslrni 
ia  the  >olit.lwcs1ern  TeleplHitie  t  oin[i:iny. 

>IIKKM.NS.  TK\  —  Ilie  .North  Trs^s  TeleplK'ne  <  oniiiany  recently  or 
UAuiftti  hrfr  for  llv<  [iur|><'*<-  of  f ■  .r,%triir ting  and  operating  an  inde(«en<ient 
telephone  line  fiom  .^luintMn  l<i  (•iiitisvtlle  is  lv>»w  wcisvii.g  a  wch  of  wiles 
all  nvrr  Craynn  and  tmlw  oownlira.  The  eapitalicaiiaa  of  the  coatpgny 
*«  the  lime  uf  «rK«»l**l|iin  waa  Sia,Mm.  This  wa«  douUed  a  few  nanifea 

.IKo  .vti'l  loifv  thr  -:I'|'^IIV  IS  au>iO<  iMrl^i'lrrilltf  ikolliling  Ihe  dpttRliealBott, 
irLikoiK    ,?    »i...i„.,         Ihr    ,..r,  |,v  |,i:ri-hj"d    ihr    ezchairiae  tl  Whilrl- 

li..r..,    f..-m»flv    ..uri.*.|   fti    .1   ]..■,       .i.t1(V,Miv,   in-i   ImI!    Ii:lr  c  inni-t'tt mi-  .it 

■    I,,, I,-     U.c.     ..,  I  li.»r     I,,,,-.     <.i;i.;r.-1     »ith  M.,l,,,i>lv 

I'-.v.   ^.Ii.r.  <„,,,;. .mil,-.   |[^..,r,   M.,ii,w-,   Kfl   l!i:.ruK  li.xl.r 
^\l.l    I  \Ki:   (lis,   I  I  AII,    \\     !■    U...  I   ,.M  I    I. .1.(1    M..11IH  .rii,-fy.  .f 
lilt-  t  t^h   L^kIiI        I'.mcr  Cmthioy.  ot  >alt  Lake  illy,  arc  plamiiog  to  ca- 

trnd  ihrir  llim  tn  Sanitjr,  |»  fur»i«li  liuhl  ami  p«wer  te  the  r««ic)enM  anil 
lilAitls  4kf  that  lown. 


.■i.:;|iF\'.   t'T  Alt     Th,*  I,:j;l-t  &  Railway  Cotni>«i.y  li .«  jMst  ac- 

.|.iirt.!  1^..  ,iL  r-:»  i  t  l,iii..l  .^f  1  .m'.  .  '  OgiJcn  Canyon,  for  n  r.-,  w  ri^.,-rvoir. 
which,  when  eointilrteil,  W'ill  cover  aliout  2.S00  acres.  1  he  water  coo- 
•erred  will  be  used  to  irrigate  arid  lu«lt  in  Ihe  isalt  Ijkf  VaUey.  in 
addiiian  i»  lutiiithliic  eleelrie  jwwer  for  all  purpiwi,  both  in  Ovitn  and 
otficr  pom  Qf  Vlab. 

SALT  UXM  crrr.  UTAH.— J.  J.  Chanbetih  prttUtal  of  the  Inler' 
Maimhdin  iWer  Conpanr  at  Sail  Lake  Cllir.  tari  lhai  one  half  milliao  del- 
Ian  win  he  (pMit  iMa  year  bjr  the  eomwanjr  on  imprevementn.  A  dan  will 
lie  built.  600  feet  long  and  B5  feet  high,  forming  a  reservoir.  .\  water 
wheel  and  generator  will  he  pnt  in  at  the  dam.  Contracts  will  he  awatde»l 
diirms  ihe  rifx!  thirty  days  for  6,000-kw  of  electrical  e«iiiiTtm*-nt  stmI  fr.r 
J.;  ...  ftff  ..■   w.-«ik1  and  steel  pipe.  ^ 

i:.MIf»KIA.  VA.  The  C.reensville  Water  Power  Company  will  rnon 
cmstrucl  a  16-foot  dam  and  install  RMKhioery  M>  dCVCtO^  abOM  4«90  hf, 
an  ^febetrln  River,  at  F.mporia. 

IIL'RI.I.S'C.TON,  VT.  The  contract  to  exl<  .  .l  ■h'-  Tti-i  liuci.  r.  eleclftc 
light  plant  has  been  awarded  by  the  FJertrk  !  luhl  Commiasloners  to  the 
NVestinghoMse  Machine  Crmipany,  of  Pitl^tr.trc.   I'.i  ,  for  $I4,4I1S. 

ST.  .\M1A.VS.  VT,— The  Vermont  Power  &  .Manufacturing  Compaur 
will  makr*  notable  improvements  in  Ihe  piaiil  and  iransmiatdon  liae  tW» 
•prtng,  A  doplicaic  KtutMBiMion  line  from  the  puwer  houw  to  Ihia  atf 
Win  he  Mniwi  nn  the  lame  pdic*,  awl  acw  atfrnp  Mid  ale|Mlowa  Ifim- 
former*  will  be  plued  at  ellhrr  end  af  the  Wne. 

OleVMPtA.  WASU.— The  Oly  CoiHieil  baa  iriMad  John  L.  Slttrrar  and 
aiaadaNa  ■  fimchlM  far  an  eleeiric  Mght  phnt, 

PRESCOTT.  WASH-^IMcfla  »  Hendenan,  nf  WllMlwrE.  hmt  an- 
cared  a  franckfae  i*r  an  cleclrie  lltitt  plaal  hi  FiefCiMt. 

NORTH  YAKIMA.  WASH^fra  P.  EmWlMft  haa  illcd  a  petitkm  fee 
3,0*0  OL  in.  of  water  per  ncand  from  Nachta  IHver,  to  be  nied  far  pawer 
and  mannfacturinr  purpoeea. 

VAKCOIJVER,  WASH.— The  Shanuma  d.operative  Telephone  A«-> 
ciaiion  has  apjilitd  10  the  Cotintp  CefBaUMMMKr*  for  a  franchiae  le  boild  a 
telephone  line  frnn  Waifanf«al  to  onuKCt  witb  the  Aaaaeiallan'a  tbie  in 

Skaeitsnin  C-iunly. 

Sl'i'KVN'^.  \V'.\.*vn,--Tlie  Washington  Water  Power  Company  is  plan- 
ning 10  inury  all  its  hii^'Voltage  lines  in  this  city,  although  it  will  prntkabtjr 
he  a  year  or  more  before  the  cmwloils  are  acttislly  insl.illed.  Delirery  of 
p<ilen  and  insulators  has  commenced  for  the  extension  of  the  litw  to  Colfax 
and  l*al<iuse.  which  shaald  be  ready  for  service  by  July  i, 

HCNTI.NGTUN;  WASH.— The  town  btnrd  has  granted  C.  C.  Jobnaim 
and  W.  HowanI  a  francUae  le  aapply  the  town  with  dtctric  tlghla.  It  ia 
the  inacniien  |o  pat  in  a  anier  petacr  plant  up  Ihe  eanjFon  te  fMCrale 
CiaeirSe  paver  for  Htbthir  asntaoi  and  ta  ran  a  taif  win  lean  ta  hr  er ec> 
t«4- 

SEATTLE,  WASIT.— vAt  the  recent  city  election  William  lllckman  Moore 
known  as  the  manieipal  «wncrship  candidate,  was  elected  hy  a  plurality 
nf  15  votes  As  It  feSMll  of  the  election  the  city  will  probably  proceed 
with  the  contemplate^l  increase  of  the  Cellar  River  nuicipai  ptHUCt  plant 
that  is  now  furnivlong  power  for  the  city  lighting, 

I'lT:  '.MN.    \V  All    .riir.n:..    has   been    passed   providing  that 

the  ciiv  lighting  plant  W  leased  to  the  Muhcuw  bkeific  Liaht  It  Power 
<'<imp«ny,  of  Maoeaw. .  Ida«  wiwh  peapana  to  rccoaalryet  the  ciHlre 
lichiiai  tyalem  ol  flie  <lly.  The  eentrad  haa  haati  alcntd  for  •  l«ni»  *f 
ywa.  and  the  napany  will  at  onre  proeaed  le  mhe  Ihe  impininananla. 

SroKANG.  WASIH.— Ctorie  nxnahl,  pr««ld(iit  of  the  YaMan  WaMonal 
Rank,  of  X<irtb  Vakima.  Wash..  announcVs  that  he  and  his  assuctatew  wilt 
build  a  tjiMi.iKio  hydroelectric  plant  to  enter  into  conipetilion  with  the 
Nonhwestrrn  li^u',  ^  iVnrcr  Cmipany.  dofaif  buaiiten  in  North  YaUata. 
the  latter  nv.  1.  .1  )..  R.ihert  E.  SlnJiant  *f  gpahawe.  Power  wOl  he  aaenrad 
fr'*m  the  N,i..-l.i-z  Kivrr. 

11  1  I  IN<  ;llA\l,  W  ASH.— The  Whatcom  County  Railway  &  I  itl.i  <  -  " 
pany  has  inortKnigvil  its  plant.  frAiichl«e,  eiiuiptnent.  etc.,  ft>r  $j,$i>o,ooo  to 
the  City  Trust  (o.,  of  lloslon.  Of  the  amount  reatixed  fsoo.OIMl  srill  be 
Bled  for  eomplctiitg  the  hydro-clecit  t«  iMwer  plant  at  Nsihaaek  Filli,  (i.4«o.- 
aaa  will  he  ward  to  par  a>  an  old  Bortpgn,  and  the  mgafatlnf  tdae,aa« 
will  be  uaed  aa  reqnSred  In  f^re  Inpreiveaimiti. 

SE.^TTLE.  WASH.— The  Bale*  *  Oarli  C«»p»"y.  «f  SeaMk.  Wash.. 
swceessoT  In  the  Bi>gari-B«tew  Company,  engineers  on  the  Pacific  Coast, 
recently  contracte<l  with  the  .Mlis-fhalmcrs  Ci.mpjmy  thr-iuRh  its  Seattle 
i.flice  for  s  Im  ..f  rUxIftcal  machinery  to  he  hnill  at  its  Cincinnati  work-. 
1he  new  outfit  will  consiit  of  a  aju-kw  «rsler-wb«cl-type  altemaior.  60 
cycle,  three  phaie  and  i,j*a  voint  alao  a  annrtl  Mtir  (veHcr  and  awiKh* 

tioaT.j. 

SI'ftK,NNK.  W.VSll,  The  I.ew iston  f'larkston  Company  is  employing 
men  laying  its  new  pipe  line  (tool  Aft«aiin  Ctcck  to  Viuelaod  for  its 
new  hydro-dedric  pbnt.  Thia  new  line  will  ■!*«  the  company  aeo  feet 
ireaier  faH  than  It  bad  from  the  old  dilch.  Wood  pipe  i*  nied  far  the 
gravity  lioe.  This  company  plana  ibe  deTclopnu-nt  of  6.1M10  hp  at  the 
tiraiwl  Ronnd  River,  thltty  twites  sosiib  ol  Lewio  11  K  A.  I.ihhy,  president 
of  t'-iis  c-inip-;ny.  i»  .),i.'^*il  as  saving  that  there  vtilj  l»e  all  elcvlric  railwi'V 
lnT^\r<-ti  l,iiAi-r..n  .lit. I  ('lNTk'.t>.fi  >rt  Itir  iir.ir  foliin, 

SI'OKANK.  W\>ll,  -J.v  P  t.r  iK-,  in.-i.ln.f  <.f  the  S|K.kniie  Tractiml 
<  •.iiil..ini .  V.  l,.i  t.  ii  iillv  f.iiTc'i.vsfii  lilt  Kiitllc  1  ;ill  V  aler  powtr.  has  .ils.' 
purcliast-d  fbc  "is.iwl  and  Pitcher  '  pouct  aite.  seven  miles  down  tlic 
S|Mkniir  River,  paylnp  Isa.o««  for  ii-  The  i»iirchose  hwlMdea  Ihe  francMact 
In  Simknac.  wliich  *a>  Craniciil  ta  (he  Spahane  Uphl  R  INiwer  Company 
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Uarcli  ji,  i»oj.  It  i*  umkctlood  Mr.  Cnvci  add  unKiate*  will  put  in 
•  lilfet  Md  pemr  pfanl  at  s  art  «f  ISa»,M<v  wkich  WW  b«  •  CMt^tlksr 
far  It*  WaiMoilM  WMr  Fmm  CMfujr. 

WHEELINGb  W.  VA.— Bid*  wUI  he  mrivcd  by  Major  Gccirae  A.  Zim. 
Co»p«  Enginsrra,  U.  3.,  nalil  April  |«,  for  f«tnul)in«  tnglimi  Mien, 
puinfw,  r<c..  («r  lock  No.  4,  Liitiv  Kaoavhk  Klver.  WcM  VbtHaia. 

MILWAUKEE.  WIS.— The  Altpetar  ffnptnr.  «>  tkc  KtnaifWnnie 
Kivcr.  brtucrn  Willirr  ti«l  WatWlWlM  StrMi,  tai  beta  WlceMd  M  th* 
»ltr  of  a  municipal  electric  liidiltaif  ylmt  tiM  coUDCal  eoaanittcc  VB 
fiiunce  and  jyubltc  builUinji* 

-MILW.MJKEE,  WIS.-  Tin  M  ilmiiical  Ataliancc  Company  cif  Mil- 
waui(e«r  bfta  0rdcrc4  for  the  White  Star  [^uiHlrjr,  i>l  <  iiKiiinjti,  Obio,  a 
■nnabcr  of  A]ii<  rhalmem  aolon  whkb  are  lu  \x  Imili  at  (br  cumpany't 
wtwht  4t  Onciiiikatt.  These  machiBra  will  range  in  capacity  from  7>i 
W  If  kp. 

MANOON,  MAM.— Tile  &«at  mill  uHue<l  by  Alexander  &  Law  wa> 
dcMrbfed  by  liw,  taiMlmf  aU  the  elcclrical  ithinery. 

TORREON,  HEX.— tl  ii  Hi4  Ihet  over  ti50.«»o  kM  been  lubwribcd 
by  ibc  leidiiii  ku«ttcM  men  o(  Torreon  lor  tbe  fotaatlaB  a(  k  iie# 
company  whicb  propaiei  to  rrect  in  tbae  city  one  of  the  aiaW  Mnplelc 
■  kciric  planli  t  '  I'  f o  rid  in  nurthcrn  Mexico,  AccordiOK  to  the  plaiu. 
which  were  m:i<i.'  ^i  iin-  time  ago.  all  of  (he  machtner/  to  be  inslalled 
in  fhc  new  plant  will  come  directly  from  tbe  United  States. 

H.M.IF.\\,  .N".  S. — .\  kpecial  committer  is  conaldrriiiK  the  advisaliihty 
of  thh  ctly  installing  a  niunictpai  electric  light  plant.  It  i>^  pi«>liotK-d  tu 
1 '  '  the  Lecitluturc  for  permi»iion  lor  the  city  to  do  comnu  rci.*il 
liEiitmi;.  power  and  beaiiu){,  an\i  if  Mmc  i*  not  u-cuftd  to  putcfaa?e  Iran- 
cbiM  •!  die  Ualilax  Electric  Tramway  Cumpany. 

HAILEYBUKY,  ONT.— TIm  tlaUeybury  &  Coiult  Tclcpbeiu:  Csoipao/ 
Im»  iacicHcd  ll»  cuptttl  Mock  trm  Is.mo  i«  $«ii>Mft  ict  iba  pwpMe  «f 

UEAf  ORP.  ONT.— Tbe  citl*em  bav*  ivtcd  M  laarantM  •  to  th« 
GmisIui  B*ir  iHIHflf  4  ttmtr  Ctmfmit,  W  tad  it  in  tnifber  4e*«iojHns 
ibe  power  dkm  tt  tbii  piMC. 

EUGENIA.  ONT.— Wito  will  probaMy  bt  mcived  to  May  tor  du  «oi>- 

*lr-icli<iii  of  a  pomtr  plant  bare  for  the  Ceorfian  Bay  Power  Company. 
F.ngineer.  II.  ton  Schcm,  of  Detroit. 

MORKISBCRO.  O.vr.  -  file  Villaue  Council  has  awarded  to  W  illuara 
Dirmingfaam.  of  t>ttawa,  the  contract  for  coti^iructiiig  a  i.ioi>'hp  electric 
plant  on  St.   l.^-nrfticc  Kivrr  Canal,  around  Duplatte  Kapidi,  for  $7j.6oik. 

I'OKT  i:iJK\\  k:.L.  O.NT.-  The  Kric.  Lorjdon  «  Tilnor.butgh  Electric 
Railroad  it  aH''yinK  (or  peraiialaii  to  build  a  line  froai  here  to  Load  on, 
p.iksinR  a<onK  the  sborc*  «{  Itkt  Erit.  Tb*  leRfib  wf  tb*  lim  will  ba 

about  JS  n:ile&. 

TOBO.MO.  OXT.  — M.nckenzie  &  Mann,  railro.id  contractor!,  h.ive  i.e 
cured  control  01  ilie  Moci  of  ibc  Nias«ta,  St.  C«(iiviu>c»  Ik  luioiita 
Eterixk  Kailwar  Coaipanj  aad  will  boild  a  nudicr  «<  raH-niin,  Tbe 
temmn  imw  apffiiin  at  bUo  af  tradn. 

fANAlIA.— Bide  wilt  b«  neeivad  Miil  A^  i«  ti  dw  adiee  at  n.  W. 
Ruai;  icoeral  purcbuiiiff  ollieer,  Utbadaa  Cini)  C<»an.,  far  faroMiiiif 
abi-'et  »lccl  and  iron  rivets,  pipe  fitllnita,  valves,  |iurtiit>Ie  toeKea*  xvalef 
meters,  tubuhir  boilers,  marine  boilem,  eijuipntriit  for  tltucnc  Uabt  plant* 
dnjilcx  poinpf.  feed-»atrr  healirs,  condil^MTs,  i^Url  r-1.irk.  elf. 

KK<;i.\A.  SASK.  J.  II.  flaslim.  .f  the  Ila.lara  Land  Comiiany.  .St. 
Faul,  Mian.,  )•  nctotialioc  (or  tbe  buiJdiac  oi  an  electrfe  atrect  railway 
ill  ibi*  city. 


Company  EUctions. 


ANDERSON.  CAE..— Tbe  Htwpy  VaUey  Tcbpbom  CoaiTia«y.  wlifeh  was 

ergant.2fd  recently  at  OliBda,  haK  el^ctr^l  the  fulKinin^  .ttiictrs;  lYe^tiik^it, 
M.  .\.  ItatMMi;  vii:e-pra>ldeat>  S.  Hilton:  vcrclary,  L.  1>.  Walker;  Irran- 
ur.r,  A.  L.  W^lkr;.  ti.iMi.^.  M    1-    BuffuHi,  J.  II.  W»!kcr  and  G.  II, 

N  iitting. 

SA-V  TRAXt  ISC*),  C.AL,-  .\t  a  recent  meeting  in  1hi«  ci-.y  .if  the 
.\orlliir:i  K'lectric  C'j-tnpaTiy.  which  is  btlijdinK  a  tie-*  ck.cttic  riiiin^^y 
between  Chu:i>  and  Orovil'.e  Henry  .\.  Itutti-ts  vai  t-jrctrd  presideat- 
Tbr  beard  of  directors  tnclud<;'S  J.  LK>wnty  Harvey.  Lout;.  ^l-j>.»  and  £■  R« 
LilieKlial,   and  tbe   citiip.in.v.   orKiio/<-d   a  year  is   ca|iiijliied  at 

$6.0,  'Ll.Vv'O. 

IC.\LAMAZOM.  MICH— ,\1  tiie  annual  ineetinu  t'f  the  »1\jclrho;drrs 
•f  thi  Graed  Rapids  &  Kalamaaoo  Valley  TiAction  Cornvjny  i)r  IoIIouikk 
dircetaei  wcie  elected:  E.  ).  Anderaon,  E.  }.  Ilenr^r,  C  B.  Kcitei',  Ceorgi- 
HcScnit  and  W.  it.  hncraon.  Tbe  aAtGcra  of  llie  board  weie  elected 
a*  fellowt:  W.  II.  PaiierMn,  peeiident:  E.  J.  Anderwn.  aeeretafy;  C  U. 
Kekaey,  tre,n.iirfr.  Th«-  itittctor*  .iimounce  tli;it  tne  cofntructioo  work 
will  be  purhc^l  rnfii-liy  wiien  the  w  i^lher  w  iM  inrmit.  It  i";  %t;ited  that 
the  line  will  tx-  bmlt  <inl)  10  111.1^"  .ve^r.  h.ii  .j,r.  vtill  be  nmoint 
lietween  Kalapiaxoo  and  tbat  place  by  )uly. 

I'll  KWlt  K,  .Ml.\.\.— Thp  I'lck-^Kli  New  ll.inf.  T.I  T.  lt-  li.M  e  rampony 
lie:. I  itt  aiiTinal  iiiretmn  riATtidy  .,n<l  .-It  ct<  d  otrt.  t  r  s  |o|  t!i.-  ehMnnf  year, 
ioba  Lcepa  waa  elected  prcaidcai;  Ed,  juatnann.  \ke-[»te»ident;  George 
Davia,  lecntanr.  aad  J.  M.  Ralbttferd,  inaaurer. 
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KOCIIESTER.  N.  Y^Tbt  eibcrp  «f  Iba  Rachcaler  Rdlway  Compear, 
elected  at  lie  reeeM  ainiimi  aie:  HaiMa  S.  Andrew*,  president:  John  J. 
Stanle/  and  WIlBaa  K.  Bllan,  eice-yreatfeala;  W.  M.  Eaiun.  treaanrer; 
.1,  C,  Collins  secretary  and  assistant  treasurer;  R.  E.  Danforth.  (eiierat 
manager;  direelor*.  Horace  K.  .Andrews,  of  Cleveland;  W.  K-  \'anderbill, 
.Ir,,  E,  v.  W.  Koisiter,  John  Car-tf^-r^sen.  W.  J_  WilRus,  W.  C.  llr<i»n.  A, 
C.  Ilodenpyl  and  .Mbert  11  Hon.,  I  '< «  'i.rV,  W.  M.  Eaton.  Charles 
J.  Btaacll,  Ueor^  W.  .\reher.  Cbarles  T.  Cbapin  and  Ueorae  J'.  Koib.  of 
RecbcMcr.  Tbe  affecK  •(  Iba  RacbeMer  R  Snbarbw  Raihray  are:  Haoae 
E.  Andrewa.  prettdent;  W.  IL  Eaton,  eiee-peeaideat;  J.  C  CollfaM,  iccfe- 
tary  and  trcunrer;  dirvetur^.  W.  K.  Vanderbill.  jr..  E.  \',  W.  RaHdMTr 
John  C  arstemen,  W.  J.  Wilgiis,  W.  C.  Ilrown.  Ci.  W.  Archer  and  C.  T. 
Chapiii,  Tbe  olliccrs  ol  tbe  Rochester  &  Sodu<*  Bay  Railway  Tr  mpany  ^re: 
Horace  E.  Andrews,  president:  Granger  A,  Ilollistcr.  vice  f,r.^\^i  !•  nt ;  f  L* 
(  ollins.  werctary  and  treasurer;  directors,  lloriK-e  E.  ,^ndrcw•♦,  W.  K, 
X  andcrbilt,  Jr.,  E.  V.  W.  Roaaiter.  John  CarMenven.  W.  J.  Wilgua,  W. 
t..  Brown.  C  X.  Uulliatcr,  W.  M.  Eaiun  and  Ueojaoiin  Strong. 


THE  I5EE  ELECTKIt:AL  CO.MI'ANV,  .Vew  York.  N.  Y..  h;.-  r.-.d 
SftH-le*  of  incorporation,  uilli  the  following  <ltre^t)\r«-  Xt.  llullowi,  K. 
1    M    Bnl^owa  and  E.  M.  Bnlluwn.    The  £  iii;;-;y^  r.i.ii'il  is  $500. 

THE  C.ALT  EI.E<:TR1C  CAS  I  IXTURE  f  tJMrANY  has  been  incor- 
porated at  C^ll,  Onl,,  with  a  capital  of  $4<).imo,  to  manufacture  eirclrii: 
and  gas  fixtures.  Tbe  directors  include  H.  Dakin.  R.  O,  Sintthcfs  and  M.  .\. 
Setofd,  Gall.  0»t. 

THE  LUMEX  ANTI-VIBRATI.St;  SYSTEM,  MllUirooli.  N.  Y„  bas 
been  iaearpnmicd  by  Harry  Harria,  J.  J.  Barber  aad  S.  F.  Ffemia.  Tbe 
eeaipaay  baa  a  eipHal  af  faoakaoo  and  will  Banufaccare  aaalart  and  adwr 
macbiBery. 

THE  APEX  MOTOR  COKFAKY,  Beffea,  N,  Y..  bw  beo  haerpowlad 

with  a  capital  of  ttj<ea«,  and  win  eaiaie  in  (he  raaaiifactwe  af  r^apa, 
muior*.  a<iiiuni>liile«,  ctc  A.  A.  Saodi,  G>  E.  Fattib,  lad  F.  O.  BulOa  are 

tile  ttlcoTtiorators. 

IHE  K.  H.  AYER  MANUFACTI  RlStJ  COMPA.VY  is  being  organized 
at  ChiciKO  Hctebti.  11]..  nitb  a  capital  stock  of  |to.ooo,  to  tnaaafaototc 
and  deal  in  elecftical  luppliei..  Tiir  incorporaUira  afe  WilUaai  £,  CaMdy, 

I'ri  i)  H.  A)cr  and  \  aiinos  D.  Smith. 

AllOMAlIC  I  IKE  .sI(;NAL  TKI.Kt .R API!  Co.MPANY.  of  Xew 
York,  N.  Y.,  lta«  Itled  articles  of  incorporation,  with  a  capital  of  |i«o,tioow 
Tbe  ditcctnt*  are  named  follewi!  A.  M.  Priedcnburi,  H,  H.  KMacr 
aad  A.  L.  Lawtnalrin,  of  New  Yerb. 


ineorparafiotis. 


(iADSUE.V,  .AL.\— The  ti.idvdeii  Rail».iy.  l.iijhl  4  Power  CoatfaBy 
lus  lie>i!  uiv'<iipi'i;ile<l  by  <;.  U.  Schulcr.  E.  T.  .^buUi  .Hid  C>.  R.  Racd. 
The  Schultri  are  ovti-.er<  .>i  l>ig  mill  and  ntcel making  jilinn 

.>-AN  I  CIS  OBISI'O,  CAl  .— The  I'aso  Uobles  Light  i  Water  Company 
has  been  incorporated  by  J.  .\.  Watt,  M.  R.  Van  Wornu-r.  A.  W.  Co|>p. 
W.  C,  Uitidersf'ti  and  W.  S.  Stanley. 

REl>LiI>>(i.  C^VL. — Xki:  Latunja  Telephone  CoBt|iat3y  bas  been  oryatiiacd 

witb  ogken  aa  Miami  J.  R.  Spaaiti  feaaidnt;  j.  II.  Ferbcit  vic(>pmi> 
dent;  Cbirlta  JCaeaar,  aaBetaiy;  H-  G.  MA.  tfCMWer. 

SAX  FRAKCUOX  CAL^Tbe  Citlaeoa'  KMini  Ll||it»  Heat  &  Power 
Company  has  been  iMeeporated  with  «  capital  Meek  •(  $see.oao  by  Phillip 
Meyer,  FMcr  Harder,  Aleaaader  UicUft  &.  H.  Babn  and  F.  Hauanaan, 
with  piaee  «f  bnainew  Saa  Franciseok 

S.W  FR.\NCISt!;0,  t  ,M..  -Tlir  Pcscadcro  Kailwa)  X  Improvement  Cum 
pany  has  been  incnrjioriitcd  with  a  capital  of  $<ioi).o.i<i  to  htiild  a  brintli 
to  the  Oci^aii  Shore  Railway  at  Feiradero.  The  •harcholdcri  are  I_  II. 
^iKc.  George  Licungl..  R.  J.  Gr|haa^  W.  U  Dcin,  1.  II.  Coldain.  L.  R. 
Nolbohtn  and  J.  B.  R^'tcri. 

N.\P.\.  CM,- — Ihc  Cli^r  L^ke  k  .^-nilhiin  Uaalioa.l  I  i.inp.H!>  has  filrd 
an  appliCAtii^n  for  a  ir.ini-liiti-  to  op.-nle  :i  r;iilw;iy  on  the  streets  oi 
Napa.  The  company  ha%  a  c;iir.tal  stocV  of  St.son.nno  miA  tl'c  fotli'-wir.g 
five  direclortt  K,  }:  C.  .■H-yuwut,  of  MiU  Valley,  president:  U.  C.  Calden, 
of  OaUand.  nrcrelary;  Josepfc  P.  Lweey,  W.  E.  Casbaian  and  William 
T.  Love,  of  Saa  Fraadtes. 

NAFA.  CAL.— The  Napa  *  Lacbpait  Saflrgtd  Camtanr  bM  appHrd 
CO  the  City  Council  for  a  freacblse  10  ceaMlltet  and  o|>enle  an  electric 
railuiiy  in  Nji;i!i-  The  new  camiiariy  is  incorpor ^tttl  wiili  .1  i.n'  lil  ttock 
.)!  $.,o,jr,  r,„o.  Tin-  i!irii:o;s  incltl-K'  W  S,  McConlick,  .^f  >jn  i  r.in.iM:o. 
pt<M4«nt;  \V.  M.  IVoane.  of  .San  franuiico,  arcrctary;  H.  .M.  Hulalinjc 
and  W.  M.  Rank,  01  Svi  rratuiseu;  K.  C.  Aatadiv,  A.  &,  Drown  aad 
1  .         .\i  Btll.  of  .ALanieda  toiinty. 

t  Hl('.\<;(.>,  11. L.-  'I  !ie  rliannnkon  Power  t~i  iTii-jiiy.  with  i.  c;'i'rtal  irf 
$loo.iHio,  has  been  itKorp«>rated  by  CJiaiics  .\.  Mufuot:  a:id  otiier«, 

GRAND  TUWEB.  IkU—Tbe  Bit  M«ddy  «  Grand  Tower  Tekphone 
Coaqiaay  filed  anidta  at  (ncerparallea  Uareb  jc  wHb  a  capital  nceb  of 
IMoih  The  iaeotiHmtarf  are  M.  W.  Bayalnttr.  C.  D.  Gurdiuer  and  Janes 
Hndton, 
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MOLIN'E.  ILL.— It  U  aaaoiiaeed  tkit  tkt  $iMo««e«o  4ral  pf  pnbli* 

utilittcB  of  Moline  and  Rock  I«Und.  Itl.,  and  Davrnport.  la.,  effected  by 
an  eiMrrn  tyrxlicilr  headrd  lijr  J.  H.  Beetrm.  of  Pbiladelpbia,  bu  been 
coniptrted-  The  new  fr^;rjpnfiy  wil!  he  t-niun  i'.s  t^ie  Tfl-thy  Railway  & 
light  Company  ar.J  wr:  .  ir.l.r;..:./  -.lir  ii.ili^iv  jjrvicj  i'T?;ii.r3tion«  of  the 
three  cilie*.  Mr.  Ikv.iis*  w -n  j.:  rn-  iht:i-  Knu-^iil  Ti  ;ti:;iicr  «f  tbe  New 
York  &  Queens  County  Kail.vay   Ccir-i^anv.  of   I.i:.ni;  i   i.  ry. 

GOOi>L;VNU,  KAN,-^A  charter  {a  re*»orted  to  have  been  granted  to 
tk«  <jt«ttuA  Bmi  It  Tmm  CMpiagr>  wWi  •  capital  of  t$a.Ma  to  eoo' 
■tract  an  dcctric  liglit  pUnl. 

IUXFIKLD.  ME.— The  Diifield  Ueht  &  Water  Tompany  ha«  been  in- 
vutiiuraieil  fur  ihc  purpoM  of  aupitlyiim  clcctrkily  and  gu.  tot  ligktuic 
bfotiiit  and  vmut  ond  vMcr  W  domcMicv  C««  aod  eHicr  pwjein  ta 
fk*  nMHN  «t  DIxMdi  Ftra  imI  MtadMi  wMi  $|tbOOo  cipitti  mck,  «f 
wUck  ts«o  ii  yaM  la.  0«M»;  FMi^aM^  John  A.  P««liw;  of  SMcUl; 
trcMtrer.  Janw  P.  JahmMi,  el  DbMd. 

mat  MOUMTAIN.  UICH.— The  Ina  UmMoIb  ft  ?»m  Cooi. 
futf  Turn  hem  iocoipomrt  villi  •  cipilal  of  |«OiM*> 

DETROIT,  MICIL— The  Cooperative  Centlntcliftit  Corapooy  hPI  kOW 
idborponle^l  in  the  State  of  ^lichi^an  with  a  capital  stock  of  9lO.00a« 
the  main  juitiiow:  of  the  oricaniiaiKin  brinit  the  promotion  and  conatrue- 
tion  of  an  electric  railway  from  Grand  Rapid*  to  I.udington  via  Fre- 
DKNtt,  lletperia.  Hart  ami  I'entwater.  The  ofileera  of  the  ooanpany  arc 
Omwt  E.  Hilion,  pmMiiiH  John  Klarl,  vieevPNMnts  |«fea  C  An- 
iiattiL,  Hcniafy,  aad  Tkami  Da«M.  Inutwcr,  ■■  of  Fioumji. 

KCTIITON,  MINN.— Tbc  CwiMt  Lokr  C»«p«i«lii«  Td<plM«e  C<w 
paiiy  haa  kMN  fpl— <  wilfc  9ie,«o»  cwltil. 

ELLSWfMtTH.  If imi^A  ntw  MioptanM  coapwr  1m»  km  MguriRd 
kcr*.  wHck  "ill  «llaMi|i>  Bm*  ma4  ewtanpe*  In  tkc  Tilllici  of  the 
coiMy.  The  iHOWporMow  it*  J.  E.  Foley,  A.  CMilmkof,  M.  U.  Badi. 
VI.  V,  Kmrlct,  9.  K  ScvcriMe  onrf  J.  T.  BcMall. 

AUNS,  MO.— Tbe  Aline  Wuaat  Mmaal  TdcpkwM  Coaipwv.  wlik  a 
Capitol  alodt  of  Soiooo,  kM  kMM  iooa>>of«leil  kjr  U.  C  Cdat  M»4  otkm. 

.\TKIXSON>  MEB.— Tkc  Ckbeoar  Tdtpkooc  Ceoipoor,  of  iki»  «itr. 
filrd  ardein  of  iacaiporaliaa  «ilk  Ike  SccrMary  of  Stilo,  wilk  capital 

of  $5.DOO. 

TRENTON,  N.  J. — The  Trenton  Liitht  &  Kquirmcni  Company,  siih  a 
capital  of  liiM.ooo,  bav  hern  inc>'>rp4>rutrd  by  L'luiB  Wulfson,  William 
.^hlcsainger  and  William  Wolfson, 

WILLOW  POI^'T,  N.  Y.  The  Willow  I'oint  Teleplio.ie  Conipatiy.  with 
a  capital  of  $joo.  has  been  incoritoratcd  by  F.  A.  Pierce  and  others. 

STF.KI.INC.  a.  Y.— The  Krd  Creek  *  Fair  llwnn  Tckphwae  Con- 
p>ny.  with  1  capital  of  tu«k  kM  katn  Ittcocpomtd  fcy  WUKan  BaUcjr  oad 

tttliem. 

AM.KG.WY.  N.  Y.— -The  Ciiizeni'  Telephone  Company,  of  .Mlefany. 
3C.  Y..  I)een  incorporated  with  a  capital  of  $10,000,  Incoriiuralors;  C 
L.   McOavern,   C.  S.   McG»\  cm,  O,  .1.   l.ewis,  .Allegany. 

N*.\!>SAt',  N,  Y^.~-Tb«  Rural  Home  Ttlcphoue  Coinpauy  hat  filed  aiiide* 
of  lnofpaittiaM,  triitk  «  o^pilol  aiock  of  fsovmr  and  Ike  foUowlig  kaard 
«t  dhvdart:  I.  R.  CMiMKr.  E.  II.  WoodwafC  P.  J.  CaDan  aod  E.  i, 

rSKS,  X.  D.— Peim  Knai  Tclcpkona  Coovanr.  wtk  a  «ip«ial  of 
t7iOO0k  kao  koae  iBcorporaMd  kjr  GaMfa  Darfiaaa,  ond  otktn. 

ELLEXDALE.  N.  D.— E»*n<ii)«  Uakt  ft  Power  Compaar,  whk  a 
capiul  af  fas.neO'  kaa  Wen  iaoaiparolcd  hr  Ikonaa  SalMa,  aod  oikanw 

WASHBURK.  N.  n.~T1w  Waakkorn  Tatophone  CoapHty,  wkh  a 

capital  of  )j;,aoi>,  hat  been  incitporateil  fay  AiafiM  E.  JAuon,  Wpfb* 
liurn;  Charlea  N.  Ilendnir.  1  lioma*  W.  Allihoma.  Stado. 

Cl.F-VELAND.  OHIO.— Tlir  Everett  Moore  »ynJicat«  baa  {ncerporalct 
the  Sanduaky.  Fremont  &  Southern  Railway  to  b\iild  a  hratKh  liee  for  the 
I-»kr  Shore  F.lrcirie  Railway.  Inr'.-'H-r^fr.r..  rirr-  T.  H.  1fog%ctt,  U  I!. 
Ilog.rii,  M.  C  Atransan,  Oorj.  '(  K.il.y.  i.-  ii  <  I  rj  and  II.  U. 
Joboavii.  all  attorneys  for  the  syndicate.  Tem|.^<t,,;,v  vapit.kl  stock  is 
liOhoao.  aad  tUa  «IU  prokaMr  kc  iaareaaod  to  ii<K>  .000,  The  rood  mill 
caimd  «iik<r  fiwa  9an4iHky  to  Framaoil  or  Saadtuky  m  Clyde,  ikc  caaet 
nmte  kavinf  aa*  kaca  fally  dcddod  upoas, 

ENtn.  OXLA.-A  lerrilgriri  dwmr  k«f  ktf •  iNMd  to  Mm  Md  SiMft 
Railway  ronu-Any.  The  eooiilkny  kat  a  capMal  aiodi  *l  (aoa^o  and  aw 
inoatporaicl  hy  I-.  J.  i1u,ddinf.  K.  H.  Ckanpllti.  Pronk  Bradford,  W.  L. 
SpCnMr  ar.'l  .1.   M.  White. 

KEWKIKK.  OKI.A.-  A  ih^ttcr  was  imid  Mntch  jj  t,.  tlir  Ncwkirk 
Crrnimefti,!]  Mutual  Tc?c]ihone  <  ..m;>any.    Tlie  c.ii>ital  stork  it  $ij,orf..  The 

ilio  tc.rlilrrt.   «rr   C     .\     ,1 .1  ll  1. Il .    II.    M     Zriltlrf,   ,\    J.   t'.Krn.   J     V .  Ituf. 

lor.  '*r    I  .  .Mtlsm.  W.  S  t  liiir  and  A.  C.  liarruiitti>n,  all  of  Ncwkirk. 

ASTuRI  A.  <  ikf  —  Aili,  Ir^  <>(  tr-eorpOfation  of  the  .\'toria  &  t  .'tvt 
InterMrban  Railway  Company  have  bcru  filed.  The  capitai  stock  of  the 
MMpaitr  la  liaa,aao,  and  ike  ineatporatort  ««a  Charico  li.  Cafli«rl|kl. 
Wflliam  L.  Dudley.  Ed(BT  J.  Daly,  Stndenoa  Reed,  B.  F.  Alien  ami 
}-  Fr.ink  Watson.  The  taain  aAce  of  the  company  ia  to  be  at  Asturia 
and  !•>  '.iir.t  It  to  build  and  operate  ■  railroad  betwm  A-.'  rii  a»d 
Sra.i.ic    ail    tr.   etitngf    in    the   Ku»nirt,  S',i;i;.IvIi'.b    indtwlL^iN  ar.d 

tir.inici;i;il  i. Tfi' ration  witli  clcitric  liiibts.  Wile;   and  cas 

I'F.Nhl  I  T<  l\.  OKK  The  l'[i;:,lill,i  r..unly  Mu-ual  Tr>|.honc  Com 
1  oiy    \^aa    '.t     i- i/r.J    In    I'riMi'cton.    wli'-n  larinrl*    nict    iil.'l  l^ltrctci! 

thr  oritantxatMm  of  the  cvnniany,  'ilie  new  line  wMI  ttave  vvVr  itH> 
tclcpkonee  and  more  tkas  jjo  milea  of  wire.    The  terrilary  will  reach 


from  Hefpoer  an  Ike  wan  lo  dw  Waaklnplon  beandary.  and  will  b* 

enlarteJ  as  time  passe*.    The  central  office  will  be        Pendlctm-  .At 
the  roeetinj  W.  Harrah  was  elected  president;  A.  RupLc  vict-picn.Jcm 
H.  H.  Gilbert,  sectetary  aod  ircaaarcr.    It  ie  the  iatenUon  to  extend 
the  lines  of  the  aew««0Vinr  aB>it  pncdcaHy  OWIf  iaiV  ill  OiMHilia 

County  is  served. 

WEST  CHESTER,  PA.— A  charter  has  been  granted  tr^  il  c  S'.est 
Cbctter  Steam  Heat  &  Power  Company,  with  a  capital  oi  ti.ooo,  hy 
UarahaR  H.  Maliock,  Janea  E.  Pyle.  and  others. 

NEW  nF.DFOKD.  PA.— The  New  llcdford  Telephone  Cmipinv  ,.ith  a 
capital  of  $5,000,  ha#  been  incorporated.  Directors:  b  M.  rr-iirr.  T.  A. 
Brown.  K.  K.  Cover.  Pulaski:  W.  S.  Lowty.  F..  A.  Tobey.  New  Ecdford; 
W.  W.  Urownlte.  Ellis  Simith,  l^wcll.v.lle.  O. 

PITTSBURG.  PA. — J.  f,  Callrfj,  prei.idcnt  of  the  Pittsburn  Railways 
Company,  has  announced  that  the  t  astlo.  Shannon  &  Bethel  Street  R^lway 
CoEnpwy.  cantruUed  hy  inteiests  idcntil'iej  with  the  Pituhum  Company, 
1*  fccioc  tonaad  lor  the  oangMen  af  (he  iiHuUa  llflk  kelween  Fittakati 
and  Waihfaliton.  and  tktt  It  will  connect  with  the  Waakintton  line  at 
CaBoaakari.  It  is  expected  that  the  construction  of  the  line  « il!  mm 
tl,oaa,aiMi.  The  incorporators  of  the  company  are  C.  W,  L«p|-^r,  pur 
chiiiinii  njtent  of  the  Pbibdelphia  fitmpany;  F.  }  C  ,-Iirin.  who  ts  in 
L'l.irtt  c  :  I  iras;  Fiank  McCarthy,  cleik  of  the  .  u  nr  •■  i  -u  tni  W.  J. 
Hornan  and  David  J.  Woods,  employees  sf  the  Pittsburg  Kailwaya  Coai- 
pwiy. 

PROVIDEXCE,  R.  L— The  Weatcrly  ft  Oauaelienl  Railway  Coif 
paay  kia  been  iacarpaniod  with  a  capital  aladi  «f  b«*  to  exceed  $400.- 
oeo.  The  iaearporiloni  arc  Willkiai  Seiir,  lame*  VL  Pendleton,  R. 
W.  Pltlldll«  H.  H.  Gallop  ond  £.  \V.  |ackaon.  with  an  office  in  the 
town  •(  Wialeriiy,  R.  I. 

PIF.RRK.  S.  D.-  .Articles  of  liic»r|K>ial>on  hav*  hees  filed  for  the  Fata* 
ers'  &  Merchants'  Telephone  Conipntiv  at  Ver  lon,  with  a  aapilal  Ol  tlOiMO. 
Ineorpotaiors  are  J.  C.  Harwell,  and  otiiers. 

G.\LLAT1X.  TENN.— A  charter  has  been  granie.!  at  Fiaukfon.  Ky.. 
for  the  c.instruciion  nf  an  electric  railway  fiom  Stanford,  Lincoln  County. 
Ky.,  to  Gailaiiii.  Tt"  c.i[  .1  stock  i«  placed  at  Siso.ooo,  and  the  iocorpora 
tors  arc  W.  ti.  SchaLiijcigii,  of  Gailatm;  J.  1.  White.  Dr.  Peyton,  Harvey 
Helms,  JmJkc  I'ailcy,  and  other  hui,iness  men  of  Stamford,  Ky. 

NORFOUi,  V.\.— The  Cousolidated  Electric  Company  has  been  inoor- 
pcralcai  with  »  eopllal  stock  of  fii.000.  by  C  W.  Breodlofe.  The  oh- 
iect*  af  tkc  «aMpai»y  are  to  "At  railroad,  lighMnt  aitd  pavar  jlaMo  and 
telcpkona  Moea  wkk  ckelziciiy,'*  and  all*  to  rtuUiab  a  fennal  tupyly 
btitkiaia, 

MILWAUKEE.  Wl^—Thc  llJlwoiihec  Telephone  &  kftaafaenirinc 
Comp,my,  with  a  capital  of  fa$,OB«,  baa  kccB  inM(par«ted  by  Edward  kL 

.Maxwell,  and  others. 

.\RCAL>I.\,  WIS— The  Tainanck  Telephone  Company  hat  been  urxan- 
i^ed  at  .\tcAdi.i.  Trempealeau  County,  and  incon>orated  with  a  capstat  Stock 
of  Sjij.ouo.  Ihc  incorpurslots  ate  Calvin  Gilbcrston,  .Uberl  STtrenOD, 
Otc  O.  ttUeii.  .\ksftn,icr  Olscn  and  Thomas  Thomson. 

KIRKTOX,  r>\T.    The  St.  ^  Kirkton  &  Exeter  Telephone  Com- 

pany has  been  incorpuralcti  with  a  capital  of  $50,000  10  carry  on  a  general 
tdephanr  kioiiieaa.  Tke  protriaional  director*  tacliade  W.  R.  Carr.  KIrkMa; 
J.  W.  Grthasm  St.  Mary's,  and  J.  C.  Jonea,  BMcier,  Ort. 


ObHuturym 


MR.  GF.ORtiE  <)  WIIEATCUOFT.  aMislanI  (ncfetary  and  aisisi.ant 
treasurer  of  the  Milwaukee  F.lcelric  Railway  &  Light  Company,  died 
a  tew  d.iys  .1^0  at  his  home  ji.'i  Farwell  Avenue,  .Milwaukee,  Wis,  Mr, 
W  lieatcnift  was  one  of  the  pionrir  sticct  railway  loctt  of  Milsraukee, 
havmK  been  connrcicl  with  tlie  siieet  tailnaya  ainoa  iWB.    Ua  WOa  bom 

in  Hetbysiiirr,  Fngiand,  June  14.  iB^i,  and  caote  la  Mllwaidcae  wboa  k* 

was  1!)  ycar>  of  afc,  enterinf  street  railway  service  af  a  condwctar. 

PKOl',  K.  O.  DORE.MUS.— Il  ia  with  deep  re«ret  thai  sre  ool*  lb*  death 
of  Prof.  R.  Ogden  Doresnaa,  io  Mew  Yi'tk  City,  at  the  ripe  aRC  of  8a. 
MciBbcr  of  old  Ennlisfa  and  Dntch  families  of  Manhattan  Island,  he 
Itraduated  from  New  York  L'nivcr^tiy,  and  a*  es■^  ■a<  r'^jS  ri:i'l  equipped 
a  laN'Tatury,    Ilr   i*.v*  one   of  the   founders  01    tl:.  \  >:V  Medical 

Colleoc,  the  \.:ms  Island  Ili.spilal  Medical  Codegc.  and  licUeeiie  Hospital 
Medical  Culleiie,  utKlnit  in  each  case  the  nccc»xity  of  provHsion  of  a  chemical 
laboratory,  wbcie  the  students  could  have  ihoruuab  cbeiiaical  training,  f  rasa 
to  iMi  he  wa»  Prefetaar  of  Natural  Riftary  at  the  Free  Academy,  no* 
the  Celleae  of  tbc  aty  of  New  YoHb  and  aflarward  ma  appoUled  to  Ik* 
Chair  of  aiemiiiry  and  Phyaie*  in  Ulc  lame  iaaiilutiosi.  Be  made  the  Ubora- 
t'jry  at  I  weniy  third  Street  and  Lexittttoo  A*r,- a  faaioaa  centre  for  study, 
particularly  in  oniicclion  with  electricity.  !lis  museum  there  ■••»•  filled 
to  overllosiinR  with  early  electrical  aiipariilus  and  iuslf iii»h  m  1 ..  vit  ^reat 
hisior.c.il  and  technic^il  value  as  lieiiiiiiij  upon  the  early  development  of 
electrical  indM*lr).  On  one  iKciisn^ii  ji  I  tbc  Aeadaoiy  of  Mtiai^  hi  iSn> 
when  Isctunnj!.  he  l<j<ik  dasvinieuiypes  of  all  the  peraima  in  ike  bCMi 
by  an  are  liiht  and  cabihUed  an  iodatelian  eail  nilh  a  fi-iaeh  apaifc.  a 
Biarvcloisf  achlevemcDl  in  tbeie  day*.  Hi*  pioneer  nehieTenaenia  in  aaal- 
t.Ttinn  i<isicotMjiy,  i-Iuntistry,  tic  ,  were  not  Ic*.s  notjihle,  and  he  *as  alio 
\  f.iMTiiler  and  j^re^i  lcni  of  thr  Philh.irmonic  .-"ociety-  Two  of  his  sons, 
I'ruf.  C,  A.  Doremus  and  Mr.  A.  L.  Uocemus,  are  well  knvwn  rcepec- 
lively  in  the  ciectnchemical  and  eleclrical  raanufacturiof  fieUa. 
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MR,  A.  <;.  STARK,  urncral  minastr  nf  the  MarxUnH  Tflrrhonc  Cflm- 
yuny,  »>f  JiArforiJ  Coiirry    KAk  rc^ir'-'^  I  '-  i  'M'ioii.  to  takr  erffcf  April  i. 

MR.  C.  L-  EDGAR,  ptciiilcnt  of  i<ir  Bo«oa  Eltctrk  Licbt  Compar.jt. 
has  b<Yn  bereaved  during  the  past  week  by  the  death  nf  bin  fat^irr,  vsln> 
bad  bertt  ill  for  iomc  ttmc  fufct,  and  wbu  was  buric-d  this  week  at  Kah° 
•V.  X.  .1. 

UR.  ^UUN  S.  ALLEN,  immtt\j  naaofa  oi  (be  llcloit  Eletttic  Con>- 
l»  *•  Ita  thM  •!  m  CMiMlMltini  with  «b«  cn  md  water  CM» 
it  iMW  tilM  auAitar  iif  llw  laba  Ttwavwn  OHiipiBri  vf  BriaU, 
minufMturcf  of  grodacwk 

W.  U  I.INDEB.  who  wu  M  mm  dan  «Miii«eted  widi  FVcueh  Hmommh 

Houston  iDterrsts  and  now  rei>r<-veDts  thr  itroduciuvtis  of  Mr.  S.  Ilericmann 
in  tlir  l-rrnoh  marltrt,  is  on  a  visit  to  this  country  from  Tans,  and  wiU 
stay  on  this  side  about  a  month,  renewing  ...td  frien.Ubf(i6  and  limiting  the 
cbtrf  jKiints  ft  electrical  interest. 

MM  H    T'lTKIV      At   the  reteni  annual  meeting  of  the  Wellnun- 

^1  <  iMi civ,  "I  Cleveland,  U.,  the  office  of  general  manager, 

which  has  bee^i  vi»ant  unce  the  death  Um  Juac  of  Mf.  Ql*tka  H.  Well- 
Mlt,  wu  tilled  by  the  elwlinn  of  Mr.  S.  U.  Mthin,  wiMaB  proent  will 
kc  ffit  vier-pretMcnt  and  general  muuftr. 

Mit.  W.  K.  PAUIER,  NRraMInc  cnciiMcr,  7'*  Dwiikt  BuiMtac,  Kw 
■ta  Olf,  Mail,  lua  been  cnMti)  bjr  tlie  dtjr  of  Halun.  Kan.,  to  acrve  ai  aa 
MBtlMvr  In  eonacctinn  with  the  preixiratiun  of  plana  and  specifications,  far 
antf  Iba  anpcrfiatrodence  of  construction  of,  the  complete  miintctt-iAl  lia- 
^o^etnents  coniimplated  by  the  city,  includiiiie  water  work-  sviicm.  electric 
lis  I'^iL-  I  Iitjt  and  sewerage  systeia.  lo  cmt  in  the  aggretiate  $Aj,fi(,u. 

Ml*.  A-  WILI.JA'.I-".  i->iiff  in«r>eci(M,  etc  ,  of  the  *  V.i'l.  Fdiaon 
Comiany.  has  «uita.i:c:i  n  svr--  h.:c.iwrnent  in  the  de.Tth  -A  hi«  f.ith.T,  tbc 
Rev,  C  Willlann,  a  well  knr.wn  Brooklyn  clergyman,  who  for  lUlrty 
years  past  has  hern  a  member  of  die  Mdiiodist  Episcopal  New-  York  East 
Confcrnwc.  and  bs«  AIM  •  doacn  ptMorstcs  in  Brooklyn,  ai  well  aa 
AlkCT^  rcinr  w  tbat  iwiiad,  AnliMe  lUa  diairict. 

ItR,  R.  H>  R£Et>.  wboae  dfoMa  al  arfcs  laaaagar  far  tfea  Rcevca  Kn^inc 
Co.,  o(  Trtnten.  N.  J.,  have  drai  the  mcIm  a  «Me  (apaiatiM  dmiiic 
the  past  four  years,  is  lo  sever  Nial  canoeeliaii  an  Mareli  Ji.  nil  exeeu- 
tive  .ibllily.  knowlrdsc  of  busitiess  and  n.itnral  talent*  form  a  combination 
of  exceptional  Mrenglli  at  the  organization  and  selling  rnd«  of  an  engine 
bii'ijifk* — a  combiniitloD  that  wc  hope  will  not  N**  I'-i-^f  *  '  ihH  7'srtic'i''3r 

Ccl  i 

MR-  JOHX  JOf.I.Y.  manrt^er  of  the  Frontm  T>ie}»i«"ne  Company. 
Buffalo.  N.  V  .  ba^  acveptcd  an  offer  fr-.m  Ihf  Indestructible  Fibre  Com- 
pany, of  New  York,  to  become  its  gmtcral  iiMuiag«r.  He  will  leave  Buffalo 
for  New  Yaefc  to  atmnic  kii  new  datiaa  abaat  April  i.  Tha  aoatpany 
MnufacMM  mMattaiB  «««ih  tar  oinb  iMiloiiwMn  aiMl  interltfi«  md  kg* 
•  lane  laclBrjr  at  Sla^aa,  tt,  V.  Mr.  Jolly  kag  been  caoBacMd  tatti 
FrtiBtkr  Coat|«ay  ihica  llay,  i«et. 

MR.  },  L.  AOAM^,  for  the  pa*t  eiiiht  year*  «orcTintendenl  of  the 
Hafftlard,  Maaehester  &  RockviUc  Tramway  Company,  Hartford,  Conn., 
Ills  tendered  bis  rt.iirnaf-.i.»t  fc  T<-I»n  K  rutiderfo«->t.  general  inannner  of 
the  t  onsoli dated  fJ.uU-.  ^  .-1.1  .III  Mr.  Adantk  has  been  offered  Ibc 
poatti^ttt  of  aafierintendctu  of  the  rtiilway  cotnnany  operating  tinea  in 
Cgtambm  mpA  Oayloai  Okia,  wkiiik  gamiat  ai  about  t;a  miles  of  track. 
Ha  wU  aiMr  nwa  Mi       dutlii  m  laoa  ■»  U*  rrslgaation  li  aecspMil. 

MR.  F.  JdCHOUSw— Tk#  Bany  Jtai**  Jfatataae,  an  (Mtllam  »iihlica> 
tion  laaoed  in  TorimlD.  Canada,  bat  In  its  Mtrcb  itme  an  illutlnittd 
Isiograpbical  sketch  that  well-known  Canadian,  Mr.  l-'rc-ilerick  N'icholls, 
▼ice  presi<lent  of  the  Canadian  General  F-lectrie  Company,  and  formerly 
president  uf  the  National  Electric  Light  Assi— i-fit-ir*  Tit  i.  -^'.11  described 
as  "one  of  the  nvi.-it  agpresfci^'e  and  e|»och-(i-i  .kir. m  i  .tp-.t  li  ui^  ili:^t  e^er  eame 
otlt  of  Enicland.*'  Iti  additii/n  to  the  electrical  interests  he  baa  devc4o]ted 
to  tac«e>4fnlly,  Mr,  Xiiholls  is  now  deeply  iiitrrestrti  in  Med  wtrits.  nlaai. 
railraads,  new-spapers.  etc..  and  still  has  time  to  btiQd  and  aail.  for 
patriotic  Kx'iy,  Intetiiatiotial  yachts  i>i  ibe  rxniprtitlons  on  the  Great  Lakeik 

MR.  b.  U.  WILSON,  JR,,  been  appointed  etectrksl  taiimtr  oi  the 
Eria  Railiaad,  te  chari*  e(  the  pearer  plaat*  and  aihcr  elcelrieal  aqalpaiant 
alone  fko  ca^rc  lyatm.  The  Brio  Raltniad,  ta  fteoiaitioii  of  Ao  iacrei» 
ing  Imptrtance  of  the  electrification  work  which  is  being  pushed  on  ?.ec- 
tions  of  the  system  in  New  York  .State.  h»«  created  the  ofSte  of  electrical 
engineer.  Pr.  Il.ivid  II,  \\  ilson,  the  new  appoin'.  t-.  ■  -tmea  to  the 
road  from  the  .American  1-ocomotivc  Company,  He  .mII  i,,  vi,te  himself 
at  first  lo  the  work  of  equipping  tbc  Erie's  htg  power  bouse  at  HDmellaville, 
Ha  kia  keen  trained  in  the  skop*  aa  «eU  at  in  tht  atkooli.  After  MTving  a 
four  years'  aniremiccshiii  in  die  Rofcrs  Lacanwtiite  Worba  at  Patenon. 

.\.  J.,  be  studied  electrical  engineering  at  lh«  BHsi  Seliool  in  \Va<.hington. 
and  then  graduateil  from  Purdoe  Onivcrnty.  Before  bis  connection  with 
the  .\merican  l.ocnraotive  Company,  .Mi.  \\*il»rfitl  u-a^  v\:  the  staff  of  J.  G. 
White  A  C<,. 

MR-  ;.  W,  Lltlt.  JK— O.I  Ihiifday  rsmms.  Match  Mr.  J.  W. 
Lieb.  Jr.,  third  vice-presidrnt  and  At--tociate  Rtneral  munaKcr  of  the  .Sew 
York  Edison  Company.  Itx-ttired  bcl'<ic  the  iiirniberK  of  the  Electric  Club, 
at  Ffitshiitg.  an  organization  composed  of  arpreoiicea  and  enfincers  ol 
Ibe  Wcstingbouse  Companies  un  Ibc  subject  vf  "Gcacratkm  and  tKslri- 
botltn  «(  current  far  LtlhlillB  and  Itewer  on  ManliMtan  Iitand,"  Mr. 
Ugb  |a*a  a  aiattintnt  of  iiwMli  of  the  appmUM  aid  qntems  of  bts 
from  Ibe  ctrlieu  dan  mvI  presented  i 


aam  exeelleat  Itiaattatiaiia  by  nMins  of  tanlem  ilidet.   Be  dted  eariaiM 

points  in  connection  with  the  present  operation,  calling  attention  to  the 
vsrleiy   uf    lervice   afforded   tbc   public.     He   also  showed   load  eurvca 

*bicb  wcT^-  cbirnctcfiiiifr  fnr  i!iff^rr?it  set'iions  of  the  City,  and  ahonad 

the    ...11, Ml.  I-.,   ni    \Y.r,r   L-  irvc,   .-,1   ,:l,l7?rfU   reasons  of  Ibe  IMir.     IhC  leC 

t  ire   ^»  a»   u  f  1 1    :i:  tcni:i..il   .intl    1m.c!  .       ."  [' 1"".- 1 '.tr^l. 

KAI  I-  K     M  "iTTICF.  ft   W.\KWK  N  -T  ii.t-  .Jiatirisiiisn-i   enEineerl  have 

just  formed  a  parlncrabip  under  this  title  with  oflkes  at  6o  Wall  Street, 

where  they  will  praelles  at  ctnmMng  en  gin  cm.  The  firm  inrtndaa  Mr. 
J«hn  C  Kaiir,  palt  peoidcnt  of  tbc  Enflinccrs'  Chibi  Mr.  A.  M.  Maltiet 
and  Mr.  B.  K.  Wwrtn,  both  welt  known  in  the  electrical  field  from  their 
recent  preaitaient  eoonection  with  Westinghouse  and  Allis.Qialmers  interests. 
Ttie  scope  of  the  work  of  t"i.-  fr™  i-i,-li-..'r.i  4|*dfiMt;ctt«..  triirales  and 
plans  for  nteam.  bydra-.iiii--,   k-:.).  .-in!   '-J'-ctrii;   Ti.-i-rtt-f   jiLiiiii.,   .-i......   tot  niills, 

induMrial  e«uhli«hnti-n1f,  water  wtirks  and  mining  planta;  improvement  of 
edstinc  plants;  examination  and  valuation  of  and  advice  coneemlnc 
industrial  propeittes,  aicamshipa  and  yacbts;  tpeciiicalioas  and  plana  far 
latrtwe  machinery:  advice  aa  te  teepe  and  valne  of  Inacaliena; 
of  contiraction  and  eperailoA  of  pttnu:  aeiiac  aa  iftala  fer 
capltalista  in  the  jioreluse  and  operation  of  power  and  naasfacMrtng 
props-rties,  and  engineering  work  in  general. 

.MR.  (iEDRtiE  llERIiERT  RdWE  has  liecome  associated  with  W.  Owen 
Thomas,  connutiing  engineer,  I'irst  National  Rank  Huilding,  Chicago.  Mr, 
Rowe  iti  a  graduate  of  the  University  of  Michigan,  ctaas  of  1891.  From 
1891  to  im^i  he  wa«  an  instructor  in  electrical  engineering  at  that  nniver* 
sity,  leaving  there  to  take  the  chair  of  physiiM  m  Colorado  L'nivcrsiiy. 

biaa  If ao  to  tfw      «■»  «■  tlw  alaC  af  dtiini—  cogiaceft  of  the 

General  Eltetrie  CaoilNmy.   Front  t«03  te  1005  he  wta  profoaor  of  cite- 

trical  engineering  al  LeUnd  .Stanford  University  in  California,  leaving 
there  to  become  desigotng  engineer  with  the  Western  Electric  Compatay 
at  i.liicago  in  i^e,  T.-hirh  iMi»itii>R  he  hsLS  j-.i't  t.fr  ^'  t  ir.-i^tt  .ifct.:,cl.^ted 
with  Mr.  Thoma-.  11c  i»  n-JI  l.iiun.-i  thri-uph  l:u  cjrilr  i'l  .ili.j  it  II  u-cb- 
nical  literature,  most  notuble  among  which  are  bis  papers  on  wave  form 
variaiioBC  of  long  distance  lines,  presented  to  the  A.  I.  E.  E.,  attataab 
ing-cumnt  laboratory  testJnfc  in  Ihc  Jeurnal  ef  itUttricUy,  and  •  new 
htnaoalc  analyser,  detctthcd  in  the  ELscrucAi,  Woatn.  He  ktc  wade  a 
iranalatkin  of  Heytsnd't  circle  diagram  papers  iointly  wMh  lb.  R.  K. 
Ilelliniiiid  wH-rh  n  ^tKitit  to  be  published.  He  is  a  member  bf  the  \.  1. 
E-  E.  and  il.^  Ltit>-  for  the  Prumonon  of  Engineering  Education.  By 
vinnc  o<  Ills  intimate  acquatnlaoee  with  tcduaieal  matten  pertaninc  la 
be  la  «  oictt  valnable  acwittien  lo  Mr. 


TrtuU  l^ublicationj. 

RAILWAY  itOTORS.-The  Chmertl  Elcctfit  CtMpMy, 
.V.  Y..  has  issued  supply  catalogue  No.  yjfj  dnlrng  wilk  repair  pattt  ef 

(i.    E.Ai'.X  and   n   railway  motors. 

DIRECT  CI  KRENT  MOTORS  AXU  GENERATORS.— The  AIU»- 
Oiaimers  CoBtpany,  Cinciooali,  Ohio,  has  issued  instruclioa  bocii  No.  fooj, 
dealing  wilk  ibc  InMilluiea  and  epcrptlan  ef  dtfeet-^anent  «iat*  and 

generaiois. 

FUEQUENCY  CHANtiERS.-  The  National  Electric  Company,  Milwau- 
kee, Wis,,  is  •eiidwa  10  its  fiirnd«  a  iteai  hall  tunc  illuaiauon  ahowing 
a  l,eao-kw  Craqncnfy  cbtngcr.  TUa  it  one  of  a  recent  order  for  feut  el 
tbete  mrMiii  rccdvid  by  titc  eowpaay. 

KXINFOSCED  CONCRETE^— Ue  TniMed  CancieM  Seed  Ceawany, 
Detroit,  MtA.,  hia  iacned  «a  Iniaitgllm  and  iminictm  cMalCfac  daa^ 
inc  wkb  Kaho  trussed  bara.  TiM  rml»|iie  I*  n  trettiie  on  i«biCtl««l 
caaeRie  and  contains  records  el  nn—ieni  teeta  Piade  npeii  tiaattd  bin. 

WATT  IKJLK  METERS.-  Buiretin  No.  ^.^si  at  the  General  ElecMie 
Company.  Schenectady,  N.  V,.  gives  an  interesting  discussion  of  bi^i. 
tori)ue  inri-i  -ii  n  watt  hour  mctert  tad  picpayncnt  attackineiiMh  fer  ttMCd> 
iiig  tl:.  im, H  it  .if  electrical  eaer(y  ntad,  and  for  inaiarint  tbal  the  proptr 
paymriii   n,  n.,i.li;  therefor. 

DIl-lKt-T  H)N  NKi  1  IJ  I   i;r;.\;-J( \  The  Triumph   Electric  Com- 

pany, CiiKinnaii,  Ohio,  has  issued       bullctiu  No.  aHi  a  well-prepared 

Toa'eMMfHllon  e£*  ™* 
St  lengik 

VARIABLCSPCED.  DlRECT^iniR£NT  MOTORS.— Tbt  Weadiw 

house  Electric  k  Manulseturtoi  Cempanf,  Sckiaiectady,  .V.  V.,  uses  eir- 
cular  No.  1117  to  peeieiK  the  advantaicoaa  features  of  the  auidliaiT 
pole  type  of  diiect-cumit  motor  Tbisc  motors  permit  of  a  speed  range 
of  four  lo  one  on  a  single  voltage   by  field  eonirr.l. 

■MACIIINF  roVTROI.LERS.— Flyer  No.  Jira  of  the  General  Eleelrie 
t  ompany.  Sch  ii,-.:liiilif,  N.  Y..  illustrates  and  describes  bric6y  speed  regu- 
lating rheostats  (i/r  M*e  with  shunt  or  con.pound-wotnid  motors  which  drive 
machine  tools  or  similar  equipments.  They  are  desigoed  to  fedwse  the 
.«peed  by  iusrrting  re*>it,1ance  m  tlK  arnmiure  circuit. 

PANUXTTES —The  H  T.  Paiste  Company.  Phlladelpbiib  Pa.,  hia 
itcwd  kollettn-No.  yi,  which  describes  panelcttea,  iss-volt  and  «5»vott 
rosettes,  rat  oats,  atiacknicni  plugs  and  baby  knife  switches.  Esch  paaCk 
ettc  is  a  unit  complete  In  lltdf.  ready  to  iitsull  and  there  is  not  a  wire 
to  be  toand  on  the  face.  Tbeae  arc  ttaown  with  and  wiiliout  brineh  twIldM 

MEASURING  INSTRUUEKTS.— Price  Ust  No.  siai  of  the  Cencril 
Rlectrie  Ceieptny,  Schcncttady,  N.      rclaica  to  electric  mettonna  iailnt' 
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MMl^  tacladinc  *>Uik  aninMWra  rail  ttlmtan,  harimaial  mtt«»l«»  In- 
itnitn>%  rouwl  panmi  fanr—itim.  «<iz*c  dnwiqg  imtroiCTH,  gmnd 
4(uMm  lyiichHiiilni  ifldiciMm  tmi  do*  dr«p  eaMpousMrt  for  tMefk 

■MMV  corrrnt  circuita. 

COAL-IIANULING  MACHINKRY.^CaUlocBe  e«j  el  ibr  C.  U.  Hant 
Comptny,  Wne  Nrw  Brinbtun.  Slalrn  UUnd,  N.  Y..  dcal«  ailh  coal- 
faandJing  machinery  for  power  ftutfinnk.  tiotlct  rvoni^  vtmlhitc  statWii^, 
prixJunr*.  coal  yttdt,  >hippinii  docks,  aianufacUrio,  etc.  Tbe  cMakgiW 
■>.  proCuicly  tUiKir  i^t  i.  tod  no  pttnt  htv*  km  ta*Nd  !•  ifeAW  tk« 
ConUriwlii^nil  (calUKi  tf  the  apparatus. 

BELT    COXVEYOiiS     T;.-    I;,  lu,.r.    l         .  .n.-  I  ,^„.p„?iy,  Pwk 

R«>w  Oaitiltao,  Nc»   York,  bat  i!i»ued  a  acrtci  d(  ainflc  shccti  No.  l  to 

9  iaclaiiie,  csplaiwoi  md  iHaitrMtag  UH  CMV«r«r»  far  kMdIlaff  cmI. 
on,  tamnat,  Ntet,  «l&  EMk  Am  ir  dnetad  m  m  oruda  of 
MavtjpM^^Md       trwl  dMcripiivt  ■aiMr  w  a*t»Mtr  wwlitud  tgr 

lOTARY  CONVERTERS.— BulleliD  No.  4.44]  of  llw  Gcdrr*!  Elte- 
trie  Cflaif#ny«  Schenectady,  N.  Y.,  civca  an  inslructivr  diaciusion  oa  ro- 
tary cimverlerf  lor  rftUwgy  »«-rvicc.  The  Advaikta^es  arislnf  from  asiDic 
SIX  phaae  conveTleri  r:.r^f-r  iban  three  phaae  machines  arc  mentioned, 
umI  BiUMraa*  di<«(t*mt  shown  «f  tb«  coanvcueM  «f  triUMiarnKr 
viatffatgl  far  aMwaini  ii»gtaac  cvnnli  txtm  m-phaie  «r  rtvM^liiw 
chcitlll. 

SWITCHBOARDS  FOR  ISOLATED  PLAMTSi^lltc  GtMttl  Eke 
trie  CtmfV,  8thwmt»Jy,  M>  Y.,  feat  iwwd  m  haUeiiB  JI«,  4^3$  >n 
UliMTited  deacriptka  of  MiiMd  fluit  twitchbwnl  p«id>  wkk  clrru.t 
teootei.  nete  piacla  pra*U«  fur  ouMialliag  icg-voltt  difact-current 
pnrtaion  of  fiom  s  10  Is  kw  captdiy  ind  t$»^6lt  fnerolarf  of  from 

10  lo  i;o  kw  cajucHy.  Tkcy  alao  pmTiik  lor  Itc  coWrd  ot  fnw  two 
\o  »ix-(cctU-r  circuits. 

i:\ll  \\.\^  .\.\"l>  LIUHTl.NG  SL'l'PLltS.  ilie  la^^^l  cataloKuc  «( 
iKr  Klnicr  r.  Morila  Company,  51  l>ry  St.,  New  York.  «tc;iU  with  wrought 
irc'R  and  atccl  tubular  polca  and  pule  brackets  for  electric  railways,  dec- 
UK  (icbuug,  U-Wftr^b  and  tclrfjioiic  atrvkc  *n4  alio  a  complete  liiu- 
of  ovcrhfad  lane  owaial  mot  ia  tbc  (anatraction  aajd  opcrktiiin  of  dec 

trk  rittww  Tki»  MtalanNi  whick  )■  dciivined  h  No.  i*,  will  b* 
iivt  1^  partia'  iaianiaaad  apaii  taiiaait. 
SORVHBRX  ELECTRIC  BULL£TlN.^Tbe  elactrieil  cqaipncal  pn- 

dlMtd  kgr  (kl  NonbcrTi  Electrical  Mainificlurinii  Company,  MailtsKin,  Wis., 
ia  chaiariCliagJ  by  caie  of  application  and  convenience  of  arransemenl,  to- 
caiion,  ttid  operatii-n.  For  certain  clataes  of  *ork  a  special  type  of  vari- 
able speed  motor,  described  in  Uulletin  45,  baa  been  <tevclopcH.  Northrrn 
mnlti-^t^cd  motors,  as  they  are  termed,  are  e-pcciatiy  designed  for  apptica- 
II. -1   t.'  engine  lathes.    Uulletin  sent  promptly  on  requrht. 

M.^CIII^'{:  tools, -The  i9<i4i  cd>ii«n  u(  tbc  fctierat  cMalocu*  el  thii 
Btmm  k  Skatpa  Mfg.  Co..  Piandnett  R.  L,  wUcb  iclaiaa  ta  mNhiaarr 
Md  taalis  •wtalna  514  pater,  aad  kat  keen  ikorovKhty  rcviaed.  Tka  eaU- 

lognc  ir  imalaable  .is  a  book  of  reference  to  the  workman,  OQ  ICOaWM  of 
tkt  larfc  mioiber  of  tahia  ai:d  otbcr  itencral  inlurniaiion  which  arc  favnd 
on  its  pages.  This  c.iulo^r  will  be  mailed  to  any  idilrts^  Mitlio-.it  cbarite 
npon  application,  -jr  it  may  be  obtained  froii:  liardvtare  and  supply  dealers, 
lIAU-MO.Ml  I  il.NVtKTtK  — The  Dean  Klectric  Company,  Elyria, 
iitiiM.  u***  fx<;dff  .N'o.  5  to  pitiKnt  the  .idvaiiiageous  feaitjrrt  o(  the 
faarmooic  (larty  line  tcLcpbonc  syatera  and  la  describe  the  harmonic  cc-n- 
veiter.  The  ct-nvcrlrr  14  -■4  ilcvice  for  ^  :  ,  Ivimk  altrrnattDg  current  f-jr 
ackcLivs:  parly  hue  ringing.     It  is  designed  to  do  all  of  the  ringing  uf 

die  cachance  imhMiiag  that  af  rcgalar  Un«a  aad  tall  llnaai,  and  wlih  lha 
proper  aclcetiiw  kaj*  will  fnmUi  currant  far  ringiBK  aclocliaeir  ciflht 
pattlct  aa  rani  Uaaa. 

LOOMIS-reTTIBOXR  GAS  CENERATIMC  PLANTS  an  ■tiractSnIr 
drarrftcil  by  means  of  ili^tjrams  and  colored  pla!r«  in  a  new  paniphU-i 
Ihat  ia  being  issued  by  the  l\)wer  and  Mining  Machinery  Company,  Mil 
WAtskee,  \\  Tbt^  «y«lrm  sai^iiies  hituminojs  ei>i!,  wood,  clisfcoal.  l^K 
niu-.  etc..  and  ;(rL>duces  a  sas  that  is  particularly  adapted  to  the  o[ier:i 
lion  of  c**  engijwa-  Ibt  water  ga«  msidc  by  ibU  tyitrm  cnr.  be  used 
icparatcly  ia  trarioua  ficdiiig  worli,  tach  aa  faaiing,  vriding,  teinpcriart 
etc.  Thto  paaiiiklil  can  kc  kad  apoa  appUcatiaa  to  ikc  c^aipany. 

CSNTRAL  eVERGY  TBLEPBONEa^B«llal(i  Hub  tf.  af  the  Suwa- 
ker(-C*rlaoa  T«i«pb*n«  Monufaetiiriaf  Company.  Rotbrtttr,  N.  Y-.  h 
aa  «H»«iniU  n.iii  raWication  deiUmt  ,;,iitTtl  tMtgf  teicpbone*  and 

Atit  part-  \  i.  w.  a-rc  gr^-^-n  -^'f  wall  lei,  i-hcr.  5.  *VMlTral  cllrrtry"  resi- 
drnrr  .m-l  1,,'t.l  t.- u  i,li-.:,.-. ,  -."-ri.ilf  •!< 'k  u-:r;ih.iti' -.  .'1  ,'nTilrint,.  .n  r>  I.  i-lioni*. 
riilnriel    (eli['KnlH;i,    aii-l    it- I'l-ti '-"le    imrls.      1  li-'    ti.illitiij    ,!(-.*Il^^■s    j  new 

lype  of  cu4nbirisiiufi  teie]>uune,  vktiuli  U.i«  tbe  h<--k  in  combination  witia 
Ihc  rrcrivcr'a  •hairbgr  the  ad  of  placinf  (be  intliuineni  to  ihii  ear  aigaala 
the  crMta)  aCc*. 

ALTOMATIC  a,UTC>iKS.- hi  h«>ik1e«  t>,  which  ia  (ivtn  ibe  title 
"Clalrbologr,"  lh«  Antoantie  Clwrch  I'omiiaiiy,  Alitun.  Ohio,  gives  lu 
i]IOMr«e<t  'l<-<<niHivn  ol  it's  aHKinsalic  rliitch  wbieh  is  erlf-adivaiinc  and 
tiflhirna  die  crip  at  Ihr  luaj  iiicrrflKt     Tbe  ciiclvwd  clutch  c»nni>l(  of 

a    slecsr    fornir'.fc;     ar,  .11  il      .|i  -.T  i  r-i'-l      r.-.e      ,%n:v:|-  fr,:;cie* 

mi.rliing  pj.rrs  .,1  t;^  -  '.'U,  .i,i.,-iit-  r:i  ..[...-.iit-  i-i  .1  f m-iM  ■i.,i.i> 
oifeH  -..itl  ,  -Ml,!  ;,t,.trcling  thrra  fiuiiii  dust  dm.     It  is  claimed  that 

•  •<  liiini  with  oil,  ibia  clutch  nil!  operate  for  atan<h' 

Wllb'-.i'.    iti«  litl-Jll. 

Ill  .«l.\KSi>  MA.V.\r.r.MKXT  It  tbe  tille  of  a  paaipblei  In  naai  form 
i>M4id  by  Mr.  W.  K  Wcita,  cerlilied  pitWio  atMantaiil.  ii9  Btoadwajr, 
Npw  Yi/rk.  i(  i>  a  clear,  (unciae  and  eompn'hrnsive  trenlmeoi  «f  Uic 
fi<r-<-|a»hs  i»f  «hr  {•nhlic  arri/urMaiit,  uImm*  work  ehabirs  the  buMncu  man 


t«  |at  and  keep  a  elaae  |pip  «■  kit  aCain,  aa  that  be  can  sell  at  any 
■awM  tow  tkbw  arc  aod  an  Ikc  infomliaB  fmalihid  hia  aaa 

iaemie  tdfaltiity.  eanmi  tiveiiiei  and  win  aui  trkcra  kcfara  lie  waa  anf- 

feting  froitt  unsuspected  extravagances  and  loiwe'i,  Af  was  m>T  piishuif 
tbe  right  branches  of  hiii  [-,idr 

DIRECT-CURRFNT   MOTr  ik.S   .wn  CKNF.H  \  I  t  iKS  —The  Sianley- 

G.   I.    IClrctriL-   .Mniufjctuiiiis   ConT  j.- my   li;i3   i-'iuil   ti'.in,lii'.   No.   t*ol,  deal- 

jnc  with  bigb-gradc,  direet-currcni  motors  and  generatora,  A  few  lUua- 
tiMlaaa  am  fina  of  motor  appiioatien  and  afwaaiita,  also  table*  af  mek 
vahit  to  purehaarri,  raabliac  fheni  to  adeet  ika  aCMor  or  taatiaiar  beat 

saiitcd  to  their  requirements.  By  refernng  lo  the  tables  and  Illlef  pov* 
eroing  the  installation  of  electrical  apparatus,  tbe  proper  nethad  of  wir- 
ing, as  well  as  the  sire  of  wire,  can  be  detcnained.  InforMiiM  b  kltip 
given  concerning  the  site  of  shsflinc  plrilari,  killiB(  aild  the  diftaaw 
hangers  should  be  spaced  apart. 

SINGLB-raASB  INDUCTION  MOTORS.— .\  bulletin  of  caafidmUc 
practical  interest  has  recently  been  reccive^l  from  the  Wagner  Klectric  Mfg. 
Co.,  St.  Louis,  Mo-.  dealiiiK  with  single-phase.  coostant.spee<l.  *elf-startiog 
alteinaiing  current  motors.  These  motors  iceeive  their  torque  from  bt-ing 
started  as  repulsion  machines,  while  they  operate  as  induction  inoturs  when 
full  speed  it  reached  and  Ibe  aacODdacy  la  cloaed  u|»iu  iuelf.  The  cun- 
venioM  tnnn  dw  ravulaaon  to  ilie  iwlwrtiaa  wwrcllaaa  ia  arraillllilhkall 
eilkcr  aMHUtically  by  a  cmUlAiiil  dmiM.  or  auawalip  by  iha  eaitaioa  af 
the  reaiatance  included  in  the  secondary  eireuil.  Tlia  ftaUMI  ate  dil> 
cuaaed  at  great  Icogtb  in  bulletin  No.  )%. 

CONTROLLERS.^ — The  Cutler-llaniinci  Manufacturing  Company.  Mil 
nniikee.  Wis.,  hn»  istued  a  series  of  biillriiits  for  its  loose-leaf  cata- 
loj^ue,  dealiiiK  with  the  general  subject  of  motor  conirallers.  Rulb-lm 
N'o.  16  describes  motor. starting  rheostats  with  automatic  release  fi»r  switrh- 
b^arJ  nuHiiiting.  JSullctin  Nu.  45  is  devoted  to  compound  spced-rrgu- 
latara  wilk  icncwaUa  leptiaata.  BiiUttia  Mow  7a  uaMa  of  adf-atarien 
(or  aa«-rcvcrrible  laotorm  apcratinir  hdted  eUealim;  paatpe^  cle.  Draw- 
type  reversing  svilckci  for  electric  elreaMn  are  dlMUSed  In  hflHeda 
No.  72.  Compound  controllers  for  rotary  prinlinf  preaaci  are  ddcrikad 
in  *T.i!?riijt  No,  65.  Biillt-tin  No.  67  relates  lo  non-rcvcrsible  drum  con- 
tT'''l'.r-.  .  lule  drum  controllers  with  iv..i  reverse  fcporrU  evt'ccially 
adapted  for  pruning  pressca  are  Ittalrd  at  tome  loigtb  in  buUettn  .So,  litl. 


^ebuj  of  the  Trade. 

THE  coNSoLiii.\Ti  1.  KNt;iNK  .STOP  COMPANY  baa  rttcmly  moved 

its  ofticrt  from  io<>  l!ri<,idway.  No-  Vurk,  to  tjo  Eaet  lalh  Slre<t>  wktra 

ila  Xew  Vork  I'ity  factt>rv  \\  Ir.caied. 

THE  CF.NTI  KV  EI.KCTRIC  rOMP.\NY.  of  St  LouK  ftled  a  state. 
Oient  <'n  .Mar^:}i  n,  to  ^llow  iLat  it  had  made  an  iiicrrav-  iti  ila  capital 
atock  from  $jo,r)oo  lo  $75,aoo,  to  per  cent  of  the  iiicrr-ase  bcii-.g  paid  W 

DOSSr.RT  &  CO..  manuf-ittuiers  of  ibr  iKi-M-rt  cable  jumt,  have  reeciitty 
moved  into  ilii-ir  new  fact'>ry  al  zxi  Wist  4111  St..  Nt  w  Yorl;,  Tlic  plant 
is  riiilpped  Kith  all  the  newest  inafhutery  ubtaiiuble  in  order  ta'takc  core 
M  tbeir  incrraiing  buaiMn.  Ur.  H.  B,  Laps  i*  ainr  ftMtal  aianacer 

I'i  lllis  ctinipany, 

nil-  TKIEKIIEANY  TiEVEKOPING  COMI'ANY,  of  Yi>rl.,  1;,.  is 
bving   re4:<i({,inircd   jireparalory  to  eliabflabing  a   laigc  OCW  plant   lor  tee 

aianaiacMtc  of  Tetn-Heany  6icproof  iaaulaliac  wirb,  Tbc  eompany  w(U 
baee  a  capjlal  of  $jeo,oai\  and  tbe  following  are  tbe  odiem:  W.  9, 

SfroarT,  utesident:  Itanlrl  F.  (jde^ii,  vice-president;  Wiltiam  F.  RUUaey, 
secretary;  Lbarle*  I'.  I-"rick,  treas'jrer. 

MR.  .•\K1IICR  I',  ST.\N1.KY,  who  liai.  vii.lely  ben  ki.nwn  for  Ihc 
ii.t.l  lvv<-nty  years  in  the  lield  of  electrical  manuf-icturini;  and  suppHea 
in  .New  Vork  City,  has  resumed  bi»  kunniclion  with  the  firm  of  P.  ^f, 
Ki.lcber  C.imp.ll  y,  VKilh  which  be  alarttd  in  the  .lectncvl  business  a  score 
of  >car»  a^i'i-  Ibt-  t-un  s  ofliera  and  In  a.li|uai  i<  ^^  art  at  and  ja  Fiank- 
iorC  Strvcl.  where  Mr.  Stanley  bofes  to  Ik  founil  until  at   >  i-t  :<.jj 

THE  U£WEy  DUCK,— The  Dcwei  ll-iatiHK  diy  duck,  the  '.argest  float- 
iai  dry  dock  ever  hiUC  haa  ait  fi/  wiihaMOd  the  raging  MoriM  at  aod 
!«  M>w  again  an  iia  ny  to  CavHe,  Phitippina  Mtandt,  wkcre  it  tt  inteaded 
for  an  vice.  A  K>nr>v  ;i  :ii  ix-vrl  iiainre  of  Ihia  huge  atrucmri-  is  the  «oa> 
plete  i'Ehtinx  plant.  1  lie  xstntml  factor  in  iMt  Intiallaiion  is  a  eencra«- 
ing  set  (iii.iisbcd  by  tbc  B.  M.  SturlevanI  Company,  of  UottOQ.  Matt. 

TIIK  SPLrrPORF  LABORATORY  at  17  lo  n  Vandewnltr  Street. 

.\rw  ^'-rk.  lijis  Bri  w:i  sn  rapilly  with:ii  tbe  lait  feu  si-.ith  ttl,it  at  present 
il  i«  d-vatitful  if  It  i>,  n<jt  ,-..ne  oi  the  Urge-!  lalnrau  ri-. >  of  its  kind  bl 
.\mcrica.  it  i^  "ri,  'A  ;fK  ullitt,  Ii.ninj;  bten  e»t.il,li>iir  I  nearly  titty  years 
;ind  its  j-MtT  n  i.v  i, -rnvrifci -(  »t..tr.i-  of  tlie  bi^t  talent  to  bt.-  pr-.^tured  in  the 
Ucbnical  ticlii.  Il  oiakei  a  sp<^i.ialty  of  deveiopiug  in\eiu»o)is  and  eaiMui* 
incDitng  with  and  perfreiing  all  kinda  of  elecirlcal  and  aciratilic  aivarstiM 
and  ntacbiacry. 

POWER  AXP  MI.MNC  MACHINERY  COHPANY.-Ib  aedar  lo  heMer 
haiidtc  lit  rapidly  Snetytung  InitiAcia  fiem  the  Roeky  MountatB  Disirici. 

I'  '  &  .\li!iiTiy  Machinery  Company,  MUwankcr.  Wis.,  ba*  opened 

.Mi  '  i-i'     j:        ir!  I  ."ireet,  bcnvcr  CoL    This  new  olSce  ia  In  charge  of 

licnrv  i".  lull  .!>  di-.tui:;  ;n..Ti  .fi":,  vvhn  villi  s;-,vt  h■.^  i<rsinal  attrntM-;n  to 
a^i   in-r.iirin  c:,ii;irt:   Ii.mli   I  ,  I  \\V-i;(;i.;  .^rid   .\cw   Mexico   lor  tbe 

earifd  inies  ol  niacbiiHrr  11  ,ir:nt.i'.  tn--      --v  iiu,  i-.Mnp.my,     Mr,  .Inrs 
thunnijrhly  aoiiuainled  witli  l  i-  i.  i>n.  ->  iin  1  uli  hii  recent  connection  witii 
the  .\.  Leaehcil  It  S»"M  R"|<  i  '-niiiuny,  M.  I.oiiis,  as  its  western  ntanatfC; 
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in  Denrer.   Mr.  Juri  hefim  ki«  Mmr  M  •  iBi«hlaiit,  «orkin(  kit  war  tip 

Ihroufli  ibc  dranxhtinir  Team.    He  then  rntmd  Ifac  KTriee  of  the  Unioii 

lr*'Tt  Work*,  San  FrawifcCO,  California,  ami  w»«  rrKarclrrt  by  thrm  as  thrir 
lin»l  capaltlc  commrrcia]  cnifincrr.  Ilf  left  ihc  t'nion  Iron  Worts  to  ia\tr 
a  |x»ition  «-ith  ilir  Bikrr  &  llamilion  Com|Wii]r.  San  Ktaniaaco,  in  thmrft 
oi  iif  »t«am  cnginr  ^ncl  boiler  -irrvArtmeni,  and  later  WW  mda  wamg'i 
iu  Iar(e  (bopt  locaird  at  Btnicia,  t  al. 

THE  BOSTON  INCANDESCENT  LAilV  (OMPAXV.  of  Dativcr.. 
HauM  la  roaadcllint  the  buildinc  (ormrrlr  occuvwi]  by  the  akatiag  rink 

larefai  wk«n  aawplated.    It  ia 
far  etwpMir  kr  Uv 
r  wW  ba  Inatallad.  and  whan  Mtr  i 
Ike  belsfy  winkcaae«ftb(kralfar(he  awaafaeliiK  of 
lainpa. 

D.  RnUNn  4  Si_<N.  ,.f  (  If,        I,  ni  ,.,    „,.  i..,nitr,<  nf  chainj  inJ 

chain  hoisu,  arc  making  a  i.|Hviiiliy  ol  the  SitnpUrx  portable  crane  and 
kaiM,  a  my  cenvcniaai  aotil  iaa  tha  repair  riM»  far  hiMlKiK  mmmm, 
aMIont  whaeta,  axlta  and  Mhcr  ktMjr  utMaa  19  to  twa  laaa.  The  daaiec^ 
wUch  it  aoade  in  eleven  ^ta,  la  MmtmOr  *tUt  aad  kaa  Uegt  wliatia 
•HMlac  it  to  roll  raail)'.  The  eanfny  alM  nnlMa  a  lai^  Hoa  of  chain 
baton,  leraw  hataii  and  tnUcya 

T»E  CLBVELAXD  ARMAIDK  WMIiES.  af  ClciaiiikU  OUa.  it 
pre pu  lac  »  erect  a  new  (Manr  haOdiw  at  St.  Ctatr  lod  Klitlmd  Street^ 
that  diy.    Tka  new  kaiidfaHT  win  kava  a  <aar  apaae  of 


feet.  Ad  BBckiaoT'  will  be  elcctrkallj  driren  aad  lha  varioua  machine 
toola  are  n»w  keinc  tvifpti  with  molert  wkidi  tlw  aawpiny  i*  manufac- 
taring  itaelf,  Hcrataitaa  it  kaa  coaliaed  iia  eCaM  M  lha  prodaeUan  of 
niMiara  up  to  lo  kpk  kM  alltr  tha  aaw  faetaiy  it  ataited  It  wOl  balld  tun 

up  to  a s  bp. 

AtUH  FLUXES^Tbe  Mlawiat  leHtr  rttdaad  by  U  B.  Allen  Cata* 
panr,  Uc.  CMcteib  wafamwiH  •!  Al|ea>4at  aad  aihar  tlKtrlc^i  e«» 
poaada.  from  New  Orieana.  Ia.  nadar  dal*  of  Mardi  la,  rpoS,  ahows  how 

thia  cnteTi)riiunK  firiB  i>  exploitinir  il»  prwliifld  to  the  conjiltnc-ra  tbrou(h' 
out  tbr  country  »*>  a»  to  bciwfit  il«  johhing  deilcrw:  "Vmir*  of  the  9th 
init.  rcrcivrii,  ami  mint  lajr  that  1  have  already  achnowledfed  receipt  of 
yimr  urtijitc*!  an>1  have  tried  thafll  Md  I^HMid  tliClil  to  wan  parfacilr.  Aat 

very  plea«c<i  at  the  result." 

A  I  AROR  I'IPF.  COVERIXr.  COXTRAtT  — The  H.  W.  John.  Man. 
vilU  I  rir.paiiy.  IhrMugh  it»  Chicag"  branch,  ha*  Ju«t  iompIe»eil  a  Urge  can- 
lrai;t  f'T  tbr  m'»l.inatn>n  of  "Fire  Felt"  [itpe  ami  boittr  c'ivrtir.K  ir.  the 
new  plant  of  Scan.  Rocfaack  &  Cn..  of  Chicait<v  involving  an  expenditure 
of  aeirtral  tboinind  dollarit.  "Fire  Feii"ii>  ahuilntely  ftreproof.  elaatie, 
^  light  in  wcifbt.  and  unaSected  by  eiqMnsion  or  contractoi  of  pipaa. 
The  aka«a  it  knt  oae  of  mmr  >•«■  caoltaeta  tkat  tUt  aaaipaay  hat 
ceMir  taicmid  all  of  which  boon  tcMinony  to  tk«  fact  thai  dw  lar^tal 
aad  aaal  caacdac  Itrau  hnirc  fmiirf  k  to  tbair  ■dvantave  to  pla< 
of  Ihia  Idnd  mdar  Ik*  aiiparvWoa  of  oipcrla. 
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[Ci^ndncMd  by  ficwcniiaum  &  St«Kkt)ri>JKr,  Tat.  Atiyi..  140  Xaauu  St.,  K.Y.]  • 
»I5.1J»-  LAMP  RHKt>STAT;  " 


INSL'L.N  TOR 


^18.  II 
C««ncr.  New 


.  Jork.  S.  Y. 

nlcd  June  1 5.  igoi.  A  ■^'^t  mc--  ■!es|(iTicd  to  be  inserted 
utuji]  lamp  Buckn  fi>r  the  puri><<t(f  of  operating  niiniattire  in 

lunpft.    A  cyhnilrical  casinx  ct^ntainft  a  lamp  bavins  an  air  tpL  

it  (in  c(HtUt\g  pur[M>4r»,  to  cut  oft  Xht  Iichi  itvm  tnc  laa^  Tk*  1  .  _ 
alffO  baa  a  resittancr  wimtiiiK  which  can  be  varied.  " 
«»5.356.    SVSTF.M  KXiTTATlON  l-OK  IXItfCTIOX  MACIUNKS: 

Maurice  I.eblanf.  I'jtrii,  Knnce.  Apfi  nlcd  Jan.  jS,  1005.  The  cinn 
binait'on  fii  fursi-  I'l  m-.iUiph:i<«'  current,  and  a  pfaaBC-rcgulatin^ 
dyitnnu' (fi n< f  <r  r-i  the  <lirc<t  cii rr*. nt  type  having  ill  anMlllTC  cm* 
nrrif*!  ir  itn-  ^^vrrnl  b^^TIche^  of  ihe  multiphase  cuCUll  and  harfalg  itt 
field  traverM'd  by  a  p(:n"ilicaKy-varyint(  dux, 
•15-357-  PRfH  F.SS  OF  KXriTATIOX  FOR  IXm  CTION  MACIIIXF.S; 
Maurice  I^blanr,  Pari*.  I'rance.  App.  filed  Frh.  iQO^.  T1i«  proce** 
of  ptoducinfi  the  rtTect  of  an  adiled  negative  re«iiitance  IU  OCkC  ncwbtr 
of  an  asf nchranou«  machine  b)'  impreuinq^  ihereon  an  MlgtlmiBDIifH) 
force  of  tbe  freiiueticjr  of  the  current  in  that  member,  tat  Af  ■  ptaSV 
in  opposition  10  the  voltage  inserted  bjr  aiich  current, 
iiioi*.  DEVICE  FOR  RECHARGING  THE  STORAGE  BATTERIES 
OF  AUTOMOBILES:  LMB»r  Lytidon,  New  Yofka  N*  Y.  App.  ftlcd 
lUr»  «3»  A  UNCial  trpe  of  inductloD  motor  havlnc  two  com- 

IWHrtBII  ll  ORploftd  vpoM  a  vehicle  and  when  tlic  batteries  are  charged 
flMl  ra  aitteivatins  cnrrvnt  circuit  the  motor  it  amnged  to  be  operated 
■8  ■  rotary  tramformer.  »o  thai  the  batteries  oiajr  be  properly  chareed. 
t>$*3*S<  ELECTROMAGNET;  Krne»t  H.  Miller.  I^ncastcT,  Pa.  App. 
filed  Not.  26,  ji»(i4.  A  fi*rm  of  solenoid  maKnrt  ilc^nrncd  to  aecure 
a  turir^  i^owtT  f<ir  ihr  inir[*i»c  of  UMrkir.n  maipiet-.c  bralccs.  A  pair  of 
«0Erii<i;iK  »rc  ;f>>'t-riililr.|  npcn  ji  jrrVr  which  ha-*  corneal  fttud$  pri*jeCt- 
in^  tKrri.*iTi  in  I  tl-r  .irnuturc  )->  u!  C-6li:ij'e  wth  inUrnally  C'tini  [>ole 
faces. 


••■a^LU    to  niahu  aa  uvijuu.iij    virvai  ■  Miiaiiaii 

eet  in  any  aanarala^  tha  rcanninn  hW> 
uaip  apark  wUeh  aetualn  a  antnalM  draui 


RI(  AI.  PIS 
'Tt  It.  Shrrvr. 
'iii!crnirnt  for 
varioux  pointa 
rk  gap.  In 

at  tha 


.J70.  SAKKTV  Kill  IIWIKM  roR  SKRIK.-;  I  I.I.i 
TRIEL"T10X  .v\  >lK.M.S;  Ficirnck  .1  M  irn-,,111  and  .\ 
Slonnt  Vernon.  .N  ^.  Aw-  ri'r  1  .\!ay  i 'i.  i  .\r, 
Clttting  o«t  defective  apparatus  it:  a  series  .  rcui:  .\: 
a  »hunt  i»  arranged  which  is  normally  o|»en  by  a  minute 
c»*r  c)(  A  'li'feet  '  ^  "  "  '-'  - 

gati  V'l'l'.-  a  jul 

the  &h«i»t 

<IS,}«e.  TELKPIIOXIC  APr.\R.\TrS:  John  C.  Roberta,  Detroit.  Mich. 
App.  hied  June  26.  1900.  In  conibinatwn  with  the  ringing  apparatua  of 
a  tetei>hone  substation,  a  ringing  derice  located  at  the  central  atation, 
con«i«1tni;  of  n  cantinuoualy  revolving  shaft,  an  armature  revt^via^ 
therewith  cjipable  of  moveittent  longitudinally  in  the  Sne 
of  the  shaft,  a  circular  electromaitnct  wmcentrically  rrabrac- 
ing  the  ahalt.  but  elaslKally  attached  to  a  fixed  portion  of 
the  liu^laintng  frame,  electrical  means  tor  eneririiing  said  clcctromag- 
nel  for  the  purpoar  <>f  bringing  the  armature  in  contact  Iherewltn. 
whereby  aald  armamre  c<imi>rU  a  partial  rotation  of  the  tlcetranug- 
net,  Biegna  altaclird  ti-  the  prripbrry  of  the  ele«(ropnacne«  wherthy  a 
•erie«  of  ringtt^^  contacts  are  in.i'le  10  aetuate  tlie  ringing  mcchanlam 
at  the  «ul>«tati"n.  .\n  rle»irMina((t*rtir  mean*  for  automatically  dis- 
continuing till'  rmuil  rtierKirtnic  the  electromagnet  whereby  thc'arnui. 
tore  it  released  therefrom  and  the  elcctromacnet  reltima  automatic 
ally  ta_,lti  ariginal  poiti.m  by  virtaa  of  lha  raaiUcneir  of  ill  '  " 

til,; 


Ft'lR  KI.F.t  TRlr  APPARATIT.S;  llirleM.  n  C. 
N  ^"  .\rp.  tiled  tunc  26.  igo5.  Ii^sulat<<r  or 
high  resistance  i-i.ti.ivnrK  jiartirlr*  of  an  ato>y  of  irou  ajii  hy-lTourn 
fritted  into  a  coliemil  tiiai.v. 
Sli.4ia.  PRODUCTHIN  OF  .\Kl  lt  I  Eh  oP  AI.T.OV  OF  IRON  AND 
HYDROGEN  ACiCiUJ.MLKAl  tH  IS  STRONCi  (  OlIEKEMT 
BODIES:  Ilarle.ion  C.  Gcaner.  New  York.  N.  Y.  App.  filed  Jntejk 
SfOJ*  An  article  conatsting  of  particles  of  an  alloy  of  iron  and  kywi^ 
lUa  eoapreaaed  and  acglomcraicd  into  strong  coherent  bodiei. 
tlf.444.  MOTOR:  Frank  E.  Lcwii.  Troy.  Ohio.  Apfh.  Had  Tana  i|, 
190J.  An  enclosed  motor  of  the  nsual  bi  polar  t^pe  In  «nikn  the  twa 
poles  arc  each  formed  of  a  pair  of  clowly  adjacent  poles  lying  in 
separate  inai^iietic  circuits. 
Kij.^jy.  AI.TKRNATINC  t  rKRFXT  M  ACIII N  KK  V ;  Aiiiams  S.  Mc- 
.\llister.  Ithjci.  N.  V.  App.  tiled  Dec.  14.  190.1  A  ■iticl':  phase  alter. 
h.iliiiff  ciirrrnt  Henerator  made  up  of  a  pliiralilv  of  i:u:e  secti'^na;  a 
pUilaFity  of  field  cnils,  one  on  each  Mxtion  an<I  cacti  vtjil  clo>rd  upon 
llbelf  and  ftre  from  connection  with  the  -itlicrs  of  said  coils,  and  an 
electric  cir*:iiit  inrliiding  a  rolnr  provi<Ied  with  a  commMtator;  a  plural- 
ity of  acta  of  brushes  a:Upte<l  to  contact  with  s-iid  cotnmutatiir ;  lead 
wires;  and  a  switch  for  connecting  at  will  either  of  Hani  t-f.A  of 
brushes  with  said  lead  wires. 
815,471.  INSl'I  ATOR;  Cci  tii.-  1.  Ri,  k«.  Yuma,  Aricona  Territory,  App. 
filed  Mar.     nxi.c   'I  he  t«o  iii.tr.  rt  a  porcelain  inanlaiar  aaa  ha  Mttod 

or  fitted  toittthrr  so  i»  to  claitip  a  wire  there  betwcOl  whea  lha  ltl> 
aulator  is  screwed  u(>on  a  sui-ixining  mrface. 

Ri5,40o.  El-ECTRICAL  fil  N;  Martin  E,  Thomia,  Batavia.  Iowa.  App, 
filed  Nov.  I.  igos.  A  gun  designed  to  fire  a  gun-powder  charge  by 
electricity.  Has  dry  batteries  and  a  apark  coil  in  the  slock  by  wkick 
a  jump  spark  can  he  induced  through  the  powder  chamber, 

HiS.49lt-    FFKCTRIC  tOXIil'CTOR;  Wclhy  I>.  Weir,  Winnaboro,  T«ia& 
hied  Feb.  15,  190S-    A  telephone  connection  for  telenhone  vatlleh* 
iKuird  formed  of  a  pair  of  concentric  chaina  •oaiearhat  aaiaar  to  IM 
writ  known  Acxibte  metallic  tuhing.    The  purpoee  is  to  avoid  orealc- 
nice  t>y  coniinurti  wear,  incident  to  tbe  usual  stranded  connections. 

I'i3.4w  AI  TOMATIC  OVEKIIEAl)  TROLLEY  CONTACT  IiEVICE 
FDR  Oi'FRATlNr,  ELKtTRIC  <^1C.N \l.Si  Rervher  D.  Whitcomb. 
Miawoinct   Reach.  R.   I.     .\iip.  ril"!  .N"'.  ■ "      Siip|Kirt-ii  bv  the 

^J^uaI  hartccrs  and  guy  w.rcs  of  tin-  tf"!Uy  is  .1  lianie  havinc  a  com- 
pound lever  arrangement  with  a  dc|icnd>ng  tappet  in  the  path  of  the 
tnUejp  wlwcl.  The  atotMaMnt  la  MCh  a*  to  Mp  a  i 
apitaHta  Mdac  Hta  paiMin  of  lha  car. 

>i$,u6.    IMStTtATOR;  Herbert  S.  Blyal,  Steabenvllle.  O.  AppL 

Jan.  y.  t««4-  A  poteelaia  hloeh  hu  a  tpcvially-formed  groove  thL  _ 
so  conalmctnl  as  to  inipatt  a  Idnk  or  bight  to  tbr  miro  when  tha 

latter  is  stretcheii  there  thMvak.  The  ir»ii!.Hi>r  is  designed  to  hold 
the   wirts  t.litoti    .-I   W-1II   Of  tfanllar  Surta.  r 


aiS.wS.  PROCESS  OF  PRODUCINC  AKOMA1IC  ALC0I10I..S  AND 
THEIR  DERIVATIVES:  Charles  Mcttler,  Munich,  Ceimany.  Apn. 
Hied  Nov.  a.  lan^.    Process  for  the  prodnclinn  of  arnmalic  akidtola 


and  rheir  ethers,  which  consists  in  exposing  the  aromatic  etbera  in  a 
diaaolring  agent,  capable  of  conducting  tlie  electric  current  in  the 
cathode  space  of  an  electrolytic  apparatus  in  using  for  the  cathode  a 
material  of  a  aecially  biaii  catbodK  tcnsioti,  then  ncuiraliaanc  flia 
'   Hqidd,  ikcn  teparaliac  Ika  rtacllon  pradaat  aad  Snalljr  «ia> 


STATIC  DISCHARGER    AND    LIGHTNING  ARRESTER; 


If.  Shaw.  East  Orange.  N.  J.  App.  Med  Feb.  «,  laoi.  A 
f  arrtater  for  high  patcatlai  dtculM  entployhiii  a  arrwa  of 
tNMd  caikoa  rlnat  of  pacaliar  font  lepatialtd  h*  p  ' 
OMta.  The  purpoae  h  w  ■!«•  a  tpoili  gap  far  llghii 


8i5.$».    ALARBI  FOR  INCrilAToK*;:  Fay  T 


which  win  not  iiultiee  an  are  for  the  naht  current. 

•  15.405.     Ano\f\TIC  RtNC.INi;  AND  MSTENINC,  KEY:  Alhert  Car. 

lis",  Ct-icaK'i.  1:1.  .\i  ;i  tile. I  June  20.  iqoi.  \n  attachment  for  tele- 
ph<  t^r  bwilchl^^iards  having  an  upwardly  proiecting  lever  with  a  knob 
which  can  be  thrown  in  alternate  direclliMU.  The  knob  pre  airs  dilbnnt 
contact  blades  together  aod  oiMicr  ccTtaia  cbeanttanaca  la  lachad  by 

an  eleclrontJiitnet. 

•  l$.4o6.    AITTfl.M  ATK    l  l.l  tTRll  AT.  .<;ElP>80iDFRIN<1  RKSFT  FOR 

TllKHMAt.  I'kuTKlUlKS;  l  iank  ILTCoOfa.  Olicano.  Ill  .\ti;..  l.led 
.Apr.  27,  igo,;  The  thermal  coti  is  disposed  in  a  cylindrirnl  casing 
which  is  normally  soldered  against  rotation.  A  spring  member  bears 
against  the  cylinrler  to  prod*.lce  rotation  in  case  the  solder  is  melted. 
After  actaatH>n  tbe  solder  hardens  so  that  the  cievice  may  be  re" 
tit  in  a  new,  hot  operalire  relaiiaa. 


  Fay  T  Totter 

...  fikd  ktay  ao,  loo.s      I       i-.>i-a'  :ncul'.ior  l,a.  a  tbcri 
the  lever  of  which  is  cT^emlcd  outside  of  the  iiKtuI 
I-.-..1  <ii  tail  »h  rh   s  ilr.ii.ncd  e»er  the  aaoal  air 

ir   ta.<-   Ihc    lonii-T>!i.re   f.ins  to  a  lOW  limit  At 
alarm  circuit  is  comi.leted. 


<IS.SJ<>  CONTI(OIX.EK  oi'ERATlNtl  MEANS;  A.  J.  Brown.  Norwood. 

0.  App.  filed  lulv  II,  1904.  The  controller  handle  li  connected  to 
the  eontrollrr  shaft  through  an  intermediate  spring  canneetion  and  • 
speciillv  arranged  detent  rMtifti  movement  of  Ikc  cofit roller  Aalt 
until  after  a  prolelerfflined  ntovemeni  ot  tbe  handle  hie  taken  place. 
Tile  »h4ft  then  follows  the  handle  with  an  fthnipt  movement. 

»iS.f"",.  1:LF(  I  RU  AL  (ONNEt'lOR  IDR  EI  Et  TRll  I.AMPSi  Erneae 
,\.  Lowe.  North  I'liiinliil.l.  N.  J  Ai.p.  (ilnl  .Un.  it.  W..5.  The 
threa.led  shell,  and  the  cmtfjl  stud.  ..I  the  sts-ket  are  both  connected 

1.  >  oetille  potiifs  which  arc  c.Mitaitte.l  in  gtiiding  gr.yoves  adapted  to 
receive  the  usual  circuit  wires.  The  connections  are  thereby  made 
through  the  ntadtc  painia. 
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SFrONn.VRY  BATTERY;  Kmil  I..  Oppcroiann,  I^ndon.  Eng- 
Utid  A(if.  filed  Apr,  II,  i»<>s-  A  conpotilc  miiterUI  for  wcandary 
rinitic  bmitry  plaiM,  con«i»luig  o(  active  |MUle  conttiniDK  fincljr-mb- 
dirldcl  tilaratM*  •!  BiurW  ^MneOUt  br  Ok  atecMtartie.Mliaa  of 
baitrry  liijuM.  iiM  fiMMM*  M*  csaccdiaB  wifalwit  •!  aa  iacfc 
in  IrnKih, 


t*S'*7y  ( ONCEmSATOR:  Qmncy  Bcni.  LrlMBon.  P«.  Afp.  Had  Aar. 
■4.  I404.    Aa  ilW^Md  table  i>  mounted  u  ka*«  faapinil  M>  h  tM 


kavc  a 


naaal  vibratory  notiMU,  and  i*  atiMhttd  arilk  Miall  tlce<t«>«nBMM. 
■l|.«;9    roNCENTRATOR:  IlaiTx  II.  CaopWI.  Slealtm.  Pa.   App.  filed 
Apr.  14.  <9<M.    815.739.    Kdatcf  to  laMificatinu  of  lli«  akm.  aod 
particularljr  lo  the  ainiMuami  tar  «ldch  dw  (ia«tro<au 
•pecial  moTcment  iadapcaiain  01  ne  aovcaai  at  Mm  tibl*  and 
Tcrae  tJierrto. 

•l^7l«.    TRANSFORMER;  Walter  S.  Mo.i.|v   -.!  ■•.  . viadf.  ».  Y. 

Mm  Prr  1 1.  itai.  In  «f4*r  I'l  j>voi<l  thf  r.,r  'i><-  IniHitln  oi  _ 
i\y  mnjtrcil  .»!i.tut  the  cores  "i  .»  tr An>.fi>iiiirr.  (he  windiiiga  are 
arranged  witli  thr  v«i-iii!j(iy  .vn.i.lr  on  r.nr  cote  ar.rl  in*ii1r  on  the 
other.  Till*  j.rr(iii«enienf  In  in*;,  iltr  low  r'Olfnlial  pari*  nl  l^oth  prim- 
try  and  ti^-coniiary  ailjAcml  ilir  c^iret.  With  this  arranfcement  a  lea* 
insulation  IS  rrtitiiicd  than  nthcrvitsr. 
•l|iM*  I  I-A.MI'INt;  TKRMINAI,;  Arthur  C.  Savage.  Schenectadjr, 

N.  Y.   .A|ii|i.  aird  July  n,  igoj.   .\  pair  ol  clamft  jam  iM*c  diiconally 


tit3a4  -Hwrtnal  Cut-out. 


toward  one  aitotbrr  hf  a  wrew  connrclion  >o  aa  to  exert  a  very  neavjr 
clanplnit  force  upon  the  fnae  wire. 

••JiyiJ-  TELEPHONE  ATTAI  N MKNT:  I  ,<rph  Siu.  ,  1,1.  >j,,  I  rin- 
Claco.  Cal.  -App.  filwl  Ian.  =  .  lao;.  Tiic  conihinanon  witli  >i  T-.cMver 
aiMl  mauthpitvc  ri  n  tt  lrjill..tiic.  a  li  iltiins  ilc^ice  tor  ihr  r'.ct!Vcr 
aaid  device  t:^l^1lln^iI1|r  a  ticiiiil  havini;  .1  \rrtic.il  htantiar^i.  ;i  l  :irriaf{e 
aupportr*!  on  thr  wandani  aiij  Ji-\ini:  portion  rxtendinu  ir.  11^  one 
aiift  .  an  arm  lytni;  m  a  i-latic  at  ont  si'le  of  the  ManHari'.  and  ha.  inu 
it-,  oo-.r  ind  Ixnr  at  riijht  anKli-s  anil  itivotallv  secure!  lo  th<  cx- 
trndr^i  portion  of  tin  carriairt-  and  a  awivelc^^  cIa^[•  on  tht-  outer  end  of 
Ihc  arm  adapted  to  -iMtijiort  the  iclepbimc  receivci 

>>I>7M-  TELEPIIONK  V I  I  .\l  IIMENT;  Jirtrph  .'<ii..  >n...n,  Sai>  Fran- 
^Mo,  Cal.  App.  file  1  Nov.  2^,  1905.  The  combination  with  a  tdc- 
nliDnc  of  an  attachment  therrfor  KavmK  means  for  holding  down  the 
MmIe,  said  raeana  iiteluding  an  adjii»tahle  arm  carrying  a  vertically 
rcciivrocatinji  part  to  embrace  the  hoolc.  a  apriiig  on  «aid  arm  operatinjt 
on  the  hook  in  oppmliaB  ta  ito  IcadCMy  <«  lift,  and  mean*  for  re- 
ciprocatiDK  aaid  pan  in  oppoailiaa  M  aaid  spring. 


t*t.}€i.     ELECTRIC  THANSEnUMKR;  Matthew  O.  Troy,  Si.henei-iady. 
N.  V.     Am*.  fi)f  \  tVct,   JO.  three  pha%e  trnnsformer  in  which 

the   primary    M'lndmi;^    are   connected   in    the   usual    delta  formation, 
arkile  the  >>ccondary  coiU  ar*-  laciped  into  a  apccial  circuit  witk  ona 
aaotker.  thr  pnriKitf  of  »hi'  h      to  p««»«ut  tke  tuMl  tudMbixIai  af 
iraltage  in  the  secondary  v^intli^|e^. 
•lS,y<4.    EI.ErTRir  Pl.I  t;  CO.VNKCTIONi  Julius  C.  Tournier.  Scbcoac- 
lady,  N    V     App.  filed  July  11,  1904.    Detaru  of  a  porcelain  ping 
connecti<L>n   hivii  tt  a  thrradeil  ahell.  and  the  uaual  central  alud  eic* 
tendril  into  an  inreiior  chamber  from  which  the  usual  connecli-ms  are 
made     Ihr  phift  is  ilt-viuned  to  receive  a  fuae  wire  it  drsircd. 
•lf,«i>4.   THKKMAI.  CI  Till'T:  Charln  E.  E.eletb,  S<hr.irci.i<ly.  N.  V, 
App.  iile«l  .\uK.   4.   I'liit.     The  end  of  a   fllte  wire  t»  »n1dered  10  4 
fusible  pttiK  tii  a  "sparklets"  capsule.    When  the  fuse  wire  mella  tbo 
nsk  of  colli  carbonic  aiid  cas  hl<>v>«  out  the  are  formed  tlterrtiy. 
•lS,le«.    TELEGKAPIt  KEY;  .M  n  ;.  c:heKan,  Newark.  N.  J.    Ani.  filed 
Jan.  aS,  ions-    A  form  of  telcuraph  key  having  a  apring  lever  «ip- 
ported  to  vihrate  in  a  horironul  jiljine.    The  lever  has  a  vertical  flat 
diK  (or  the  eiigagcnlent  of  the  fiTiKer* 
glj.814      Ml-  \N>   liiK   l-kl  A  INTIXn   At  1  IMCr  \T|ri\  (IP  ST  \TIC 
EIFCTklt  nV   I  I'mN    IlKl.lIN'.:   t  -iarl,,   \l    r.ii,,i.    I...U1.  \U..v. 
App,  I 
fa.  r  ot 
pnrp,  v< 
•  nil  .1 

•1(4" 


,1  r. 


1 1  > 


•lo 


I:. 


till- 

1  or 
ilir. 


II"-   l-av  r.'r.    ;o..|-  .,  .   to  „.„.|. 
V.    .»<  t<*  dl^^ll.it,    vt.tiu-  elt-i  t(  |..  it )  . 

-'I  with  a  i{i.k|,|iite  coinpounil  i'T  1 
'ic  viites. 

KEI.AY;' Keiofanld  ll<  ramn,  Craflnn.  Pa.    App.  tiled  Mar.  a8. 

  Urtailf  of  a  relay  havme  a  magnrt  bunit  {ran  ihr  ataaa  ca*- 

Ibk  t4  the  inatrumrnl.  and  Ii^mi-k  a  csmiact  lever  with  a  conkal  car- 
bon paint,  through  whicli  tl.t-  rUvtrical  cunncctiun  ia  made. 
•i|.ta4.  HIGH  PtlTEMIM  SWITCH  OR  CIRCUIT  BRE.\KER: 
Kdward  M.  Hewlett.  Sthi  nreta.Iy.  N.  V.  Apfh  liW  Feb.  7.  lpo«, 
A  eirentl  btraltrr  (or  hiieh  i«>imi(al  circuit^  bavitm  a  yoke  wttk 
iIm  twiiek  tods  d4-|a-n'linii  tkefrfn-m  and  worked  by  po' iitii.itic  cjHiB- 
' —  The  awiich  ri>d>  plunge  inlti  an  mrliMed  nil  baili  before  ca> 
llic  stiCbrU  by  wWh  tb*  circuit  la  cumpktnL 


8l$,«JS.  EI.ECTRir  SWITCIU  Edward  M.  Hewlett,  -Schenecudy,  N. 
Y.  .Vpp.  tiled  July  ^7,  ig.M.  .\not!ier  form  of  high  potential  cir- 
cuit breaker  in  wbkb  the  niovahte  clement  conatsta  of  metallic  rods 
or  brld««i  ctaMpad  akoM  iniulaiaff  «■  tha  nwvaklc  mcifcer.  and 
which  are  ■oaad  Ikmpi  as  oil  lialb  laainat  itationaey  ipcinc 
bladct. 

•■Sifjfi.  TRAIN'  CO.NTROL  SYSTEM;  George  11.  Hill,  txriienectajy. 
If.  Y.  App.  filed  Aoc.  JO.  1904.  Details  of  a  train  control  system 
14  wMtfc  the  uaiial  eontactoia  jnitla  nQunaU;  aonttoUad  bar  the  p«M 
ciianll  aa  ak  pfaacAft  an  eandccad  inaparaiiva  ka  eaie  inan  la  no 
cniMtil  fat  tht  nuMor  dxmlt  of  that  paHicnilar  car. 

SlS,«Ji,  APPARATUS  FOR  OBSERVING  THE  OSCILLATIONS  OF 
LIGHT  BEAMS;  Andreat  W.  Ilonuucr,  Cbarloltenburg.  Ctcrmany. 
Appv  fil«t  May  i],  1904.  The  light  beam  is  directed  against  a  re- 
volving cylinder  having  a  lUMXircular  contour,  the  eHeci  of  which 
ia  to  cause  a  peculiar  curve  to  he  tcnerated  in  apace  by  the  tpol  of 
light  on  the  cylinder.  Thr  changes  In  the  form  of  this  car*e 
indicate  the  changes  in  the  eleettu-al  circuit  wkick  ia  being  studied, 

815.8^6.  \APt)R  ELECTRIC  .MPAKATU.S;  Alexander  M.  Jackson. 
.Schenectady.  N.  V.  .-\pp.  lilcii  Jan.  jg.  Hjin6.  In  order  to  avoid 
the  >iIackenir.K  01  mercury  vaj"ir  tutw-s  hv  rhe  diaruption  of  the 
anode  caii.ied  hv  the  mercury  molecules  impinging  diere  against, 
the  patentee  surrounds  the  anode  u-ith  a  speci.-il  form  of  condeiiS' 
iilf  chamher  which  serves  to  protect  the  glass  of  the  casing  from 
beinR  blackened. 

i<i<.84;.  DY.NAMO  ELECTRIC  MACUI.VE;  John  J'.  Malleit.  .Madi- 
vin.  Wis.  AsjP.  tilod  May  *i,  1904.  Tha  laailnaied  iiole  fare  has 
groovaa  cMtiidiac  Itata  acroaa  tfcriMiih  which  bcltn  past  to  as  to 
gtetap  »jlU|  af^t^lgl^aa  Ike  «d|ta  of  the  poles.  These  hold  the 

•iSsifi}.  VAUAUX  V«LTAlQS  ELECTRIC  TRANSFORMER  FOR 
^AirremrAIID  DMOXOSTIC  work;  Earl  H.  Rollinson,  Al* 
kajr,  H.  y,  AaPk  iM  Mp  <(.  1905- -  The  primary  elesaeiit  of 
the  traaaranner  n  woond  00  a  support  which  is  movable  rela- 
tively to  the  secondary  so  that  the  st-c  jmlary  current  may  he  varied 
as  required. 

•lS.«?J  PROCESS  OF  liF.EP  EltHI.Mi  <IK  ZINC  BY  1-.I.E<  1  KG- 
I.YSIS;  Olto  C.  StTccker.  Iiarii^ladt,  .iiid  liars  11.  Sireckrr.  \;  ,  n.-. 
trerntany.  App.  hird  May  .-ti.  IV04  _  The  loj-nndrtKmbeil  etcctn^ylrc 
proce^i  of  deeply  etchtng  ainc  which  ctmsiats  in  exptning  a  xtnc 
plate  as  in  ni  ir  to  as  alaeirie  catrcM  of  at  laaat  ttra  aaaaena 
iH-r  »iviarr  .u^  u-ii  ler  ol  the  ictivc  iitffaea  wkOe  wbawrged  in  a 

path  uf  /ito  s^li. 

JiS.ftHi.  PRdCKSS  I  OR  THE  REnrCTION  OF  ORE."?:  Clinton  P. 
Townsen'l.  Washington,  D.  C.  .\pp-  tiled  .\pf.  12.  190J.  Tha 
hercin-descrihed  method  of  reducing  aulfid  ores,  wUck  consiila  ia 
(npporiing  the  on  in  a  hadp  of  fused  ctactiwpti  teUcb  Ig  gah- 
Blaniially  inert  'toanrd  tke  ore  and  paarinv  an  tketile  current  lo  laid 
ore  as  cathode. 

•ig^.  TELEPHONE  TRAN.sMITTER:  Ernest  E.  Yaxley.  Chicago. 
11].  .^pp.  filed  Sept.  2^.  iqo;.  .\  teletihone  transmitter  including  % 
speakinit  diaiihragm.  an  rlectrinle  actuated  Iherehy,  a  second  elea- 
trode,  a  chamber  and  subdivided  material  within  said  cltantbcf 
interposed  between  and  in  contact  with  said  rleelrodes,  said  cham- 
ber including  an  apertured  resilient  diaphragm  engaging  the  inner 
face  of  the  electrode  moved  by  the  speaking  diaphragm,  the  said 
snhdivided  material  having  access  to  the  electrode  nsoved  by  the 
speaking  diaphragm  through  the  aperture  in  the  tUaphrafm  (onaing 
a  part  of  aaid  chamber. 

8is.B«>.    ELECTRIC  SIC.VALING  SYSTEMt  Saancl  M.  y«nia»  Nor 
Ynrk.  N.  Y.  Appw  IUc4  Oct.  i«.  itoa.   A  taOna^  ' 
vrUeh  the  I  rack  h  dMdtd  into  section!  and  the 


•"SsP'S— Hot 


Apparatus. 


are  energiaed  isitb  altetmaling  cnmnla.  Inductive  Iwmds  are  cm- 
plowed  for  cannectiiig  the  varioia  aecliona  ao  aa  tu  insulate  tkca 
■Catml  the  altenme  curreMl  vitliaMt  fanpairinc  their  caalinMtty 
lo  Ika  dirccl.  Tha  signal  cif«ai»  «M  macked  t»  Ik*  ali»in<lnaiant 
of  the  allenMrtinc  potential  in  tke  naoal  t*ay. 

aij.Bot.  ELECTRIC  SIGNALINfi  SYSTEM:  Samuel  M  Younu.  New 
York,  N.  Y.  .\i>ji.  tiled  Oct.  IS,  IMS14.  Relates  lo  m.iditinmona 
of  the  abote  ami  particularly  (o  a  (eaiure  by  which  tbe  two  tracks 
arc  Monccted  by  inductive  kondt  ao  as  lo  bo  inaulaled  from  one  another 
atabiat  alteraaiinc  cuticau  kat  la  coaununJeailaa  for  the  pi—ga 
01  dlrecl  currents. 

8t5.Q,t.  FLrin  I-RESSOBE  SYSTEM:  Frank  r.  Case,  ScIienevtaJr. 
N.  Y.  -\pp.  Ided  Feb.  J4«  I90J.  ,  The  air  ciutprt  <^or  i>  driven  by 
an  rvt-fTitriv-  rn  the  car  axle  which  is  ni.oie  opi-r.iiivc  >ty  x  raag- 
netir  cliiirti  i-IictricaUy  of*rated  in  ca^e  tru  prt-»*.iir  of  ilie  reser- 
voir falls  hclow  a  certain  amount. 

SiS,«o8.  RHEOSTAT  F<iK  SI  ARl  lSli  ANI)  CiJNl  KOl  LIMi  ELEC- 
TRIC MOTORS:  Wiol.-tioii  J  Oay,  Schenectady.  .\,  \.  App, 
filed   Sept.    t4.    I9UI.      Ihe   u»ial    11,1-valtsgc   teleaK   coil   of  Ika 

rbeoitat  is  disiiosed   upon  aii   arm   which   can  be   set  at  ' 

posilions  so  that  ibe  motor  may  lie  Ml  for  a  skmr  speed  if  desired. 

•l5.»>S-  HOT  BLA.ST  APPARATir.*;  Joseph  Fallelr.  Kesr  York.  N.  Y. 
App.  filed  July  10,  1905.  Spedfia  comlnKlion  of  a  heater  haeing 
«  raimaKe  coil  surrounding  the  oning  through  which  ait  elms- 
latea  under  the  influence  of  a  fan.  Swmlw*  are  arranged  for  iade- 
peadently  controlling  the  heating  cucuit  and  the  oiolor  citcidl. 
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Grounding  the  Framu  of  Alternators. 

There  is  still  much  diipnte  among  ecnttal  lUtion  men  as  to 
whether  the  iroa  framewolit  of  lltenmoH  Aould  or  should  not 
be  grounded.  Then  an  aifumcnts  to  be  made  on  both  sides. 
The  principal  aigiUBcat  for  rrounding  alternator  frames  is  that, 
in  tfae  case  of  higfa*tension  alternators,  the  attendants  are  liable 
to  reeeivc  a  duflenus  shock  from  accidental  «oota£t  with 
fcamest  a  cgpditioB  iniponible  if  Ibese  fnnwi  ire  penaancnfly 
giomided.  Tlie  prind^  aiKument  for  not  groundiqg  the  frame 
is  tHat  such  gtoimdlng  increajes  the  dielectiic  stress  afoo  the 
insulated  winding  in  the  machine  and  tends  to  incrcne  t!ie  ride 
of  dam.igc  from  lightning,  static  hidh  potential  or  internal  5.hort- 
circuit  The  qtiestion  is  by  no  means  of  recent  utterance.  In 
die  early  days  of  dectrie  arc  nghUng  twentyfire  years  ago  it  wu 
the  rule  to  mount  high-tension  arc  gtiH-rators  or.  woo  len  bases, 
to  lay  mattiiigs  of  insulating  material  around  them,  and  to  direct 
the  attendant  in  adjatting  any  part  of  the  machine  to  keep  one 
hand  in  the  p' ickcf  Now.  however,  pressures  hive  increased  to 
&uch  a  degree  that  the  only  safe  procedure  is  to  keep  both  hands 
in  the  pockets  and  keep  the  pockets  away  from  tin  machioe  mlcss 
the  machine  framework  is  permanently  gronndcd. 

As  a  choice  between  pratectiog  employees  from  injury  on  the 

one  .hand,  and  protcctinn  djii.imos  from  injitr;,'  nii  the  Other,  the 
former  is  the  only  logical,  humane  and  defensible  sdection,  as 
soon  as  the  voltage  devdopad  by  the  dynamo  becomes  dangerous 
to  life.  Vol  only  i-i  it  ,1  Vitider  selection  to  the  altctidatil-'.  but 
it  is  also  the  more  economical.  The  increase  oi  risk  to  the  in- 
stilatfam  of  the  dynamiM  i*  qnile  small  if  tfae  machine  is  wdl  built 
and  the  lightning  arrester  and  static  arresters  arc  ader|uatcly  in- 
stalled. If  however,  the  machine  framework  is  not  permanently 
grounded  and  an  attendant  should  be  injured  by  shock  in  any 
way.  cither  in  the  ordinary  performance  of  his  duty,  or  against 
rales,  a  jury  is  likely  to  bring  a  verdict  of  damages  against  the 
owners  of  the  power  station.  The  only  defensible  course  is  to 
uve  humans  even  if  you  wreck  machines.  Generator  frames, 
switchboard  frames,  transformer  frames  should  all  and  always 
be  grounded  in  faigb-ttnakm  systems. 


The   Effect  of  the    Rf.\DiNES»-TO-Sg»TE    RaTB  ON 

Commercial  Lighting. 
We  have  recently  printed  accounts  of  a  number  of  central  sta-; 

ti'iii^  ill  siiiithern  W'isfoiiMr.  whirh  li.-i'.e  adopted  the  rcadincss-to- 
servc  method  of  charging  fur  electric  energy,  as  modified  by  Mr. 
H.  L.  Doherty.  This  method  of  durging,  whii^  is  ahnoet  too 
well  ktioni)  to  need  description,  as  applied  in  these  cities  consists 
in  a  rcadincs5-to-servc  charge  of  15  cents  per  month  per  i6-cp 
lamp  connected,  phis  ■  service  diasge  of  $i  per  month.  In  view 
of  these  rcadiness-to-scrvc  charges,  which  are  supiKi-i-i!  to  i.-ike 
care  of  interest  on  investment  and  cost  of  maintaining  service 
at  a  eustomei's  premises,  tfae  rate  per  kw-hoor  for  energy  is 
measured  by  the  meter  is  usually  low,  b«ing  J  or  6  cents  per  kw- 
hour.  Customers  have  usually  been  given  the  option  of  this 
Qrstcm  or  a  nte  of  from  lO  to  15  «nla  per  kw^Hiur  with  a 
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miniTiuim  bil".  .  .1  Si  pi  r  iiiniitli  The  -i;:i'lin<->;-  I(_i  verve  system 
has  never  been  popular  among  residences  for  the  simple  reason 
thtt  it!  focd  dmvB  anwaflt  to  more  than  (he  Ulla  wndd  oome 
to  under  the  old  meter  rate.  T'le  one  ,  -.n  Ki^in  l>v  it  have  beeti 
Ibe  stores,  restaurants,  saloons  and  other  long-hour  users.  It  is 
intcreMiiiK  to  net*  diat  ki  a  small  city  mtm  stores  dose  at  6 
o'clock-  with  the  exception  of  one  or  vxo  night?  ,i  wrck,  At: 
merchant  who  is  paying  12'A  cents  per  kw-hotir  is  not  able  to  save 
■niKh  if  anything  by  changing  to  the  Ddierty  rate  it  his  kir4wttr 
consumption  remains  the  same  as  it  di'd  before.  However,  if 
iie  wishes  to  go  into  evening  window  display  lighting  or  to  ke«p 
bis  Store  partially  lighted  during  the  evening  as  an  advertiscmciit 
even  though  it  is  not  open,  the  readiness-to-terve  system  gives 
him  a  chance  to  do  it  at  a  much  lower  {irice  than  he  would  have 
to  pay  at  full  meter  rate?.  It  if  km  tint  the  true  value  of  this 
system  appears,  namely,  that  it  encoorages  the  loog-honr  use  of 
current,  and  in  the  end  raise*  the  standard  of  itlwmnation  in  (he 
bii^inris  p.irt  of  a  town,  so  that  the  gross  revenue,  even  though 
temporarily  curtailed  by  the  suditen  adoption  of  the  system  by  a 
biiye  mmiber  of  hmg-bour  users  will,  in  the  end.  far  exceed  what 
it  eould  batre  been  under  a  continuance  of  the  old  rate  tj/ntaa. 


Illumination  as  a  Practical  Art. 
Considering  that  nrtifinal  illumination  must  m  a  certain  sense 

ha-.  i-  burn  c  i<  '.  al  with  c:\  iliziiuon,  and  that,  therefore,  the  art  of 
illuminating  has  been  practiced  since  prehistoric  times,  it  is  woa- 
darfnl  how  slow  has  been  its  progiess  from  an  eeDaomicnl  or 
technological  5tan(J)ioi:it  Tr  ^  only  occasionally  that  we  find 
octrsclves  in  a  hall,  building  or  cndosure  where  the  iightiog  at 
n^ht  is  at  once  sufficient,  agreeable,  and  eetmomical.  Oftentimes 
we  f  nu  a:i  abundance  of  illumination,  but  with  f  >  mm  h  glare  in 
the  eyes  that  they  are  pained.  Often  again  the  light  may  be  pleas- 
ant, but  the  illmninaUow  Is  insufficient  for  fbe  practieat  purposes 
to  which  rhf  biiililrnjr  1=  devoted.  Finn'ly.  -,vc  frrqncr.tly  rriect 
cases  where  the  light  has  been  installed  economically  from  the 
Standpoint  of  munlcnanee^  but  the  eoMnuts  end  shadows  ate 
distressing.  The  art  of  moitcm  illunrrnntirn  ron't«!<!  '.n  giving 
adc^iuate  illumination  evcr>'wh(;rc  m  a  gracctui,  uniiorni,  coit- 
venient  and  pteasing  manner,  with  the  minimum  waste  of  Kght, 
and  the  minimum  expense  of  installation,  maintenance  and  depre- 
ciation. One  of  the  most  distressing  defects  frcqiicmly  ob.>crvcd 
in  Kghtinf  is  that  the  luminous  M>urcc  is  dazzlingly  exposed  to 
the  f.ve.  instead  of  being  concealed  jtoih  <V,rr-rt  vision.  "Let  your 
light  so  shine  before  men  that  they  m.^y  stc  your  good  works." 
;iti<l  not  your  naked  incandc-sccnts  Or  arcs,  stiould  be  the  rule  of 
the  illuminating  engineer.  The  sun  seta  us  a  shining  example  in 
this  matter.  At  noontide,  in  the  (uUncsi  of  hit  power  of  about 
10^  standard  lirnish  candles,  be  occupies  a  position  outside  the 
ordinary  range  oi  view,  so  that  we  see  everywhere  objects  sunlit 
with  a  mean  illumination  of  about  7,000  candle-feet  When,  on 
llic  contrary,  he  sinks  at  tvniitig  iii|t>  the  normal  field  ot  view, 
he  interposes  hundreds  of  miles  of  absorbent  air  between  the 
tangentially  viewing  observer  and  himself,  so  that  the  eye  is  no 
longer  blinded  by  the  glare.  ^ 

How  dirleretit  1*  ihi";  pr.iclicc  from  that  of  those  designers  of 
a  theatre  who  h.itng,  almost  in  the  line  between  the  stage  and  its 
obwrver.  a  l.irge  cluster  of  vhrid  incandescent  Tamp  filaments, 
havine  brightness  of  maybe  40  candles  per  =:i  m  1  t  -n'r,  ■  The 
retina  of  the  eye  is  unable  to  withstand  tins  glare,  so  the  iris 
diaphragm  or  pupil  of  the  eye  auiomaltcally  contracts.  The  ob- 


server then  sits  for  several  hourS  trying  with  pin-point  pupils 
to  watch  doseiy  the  picture  presented  on  tlie  stage  beyond,  and 
foesliome  wondering  why  lie  ieels  so  fatigued.  Ooeasioaally  we 
>ce  an  attempt  made  to  ameliorate  this  condition  by  the  employ- 
ment of  frosted  incandescent  lamp  globes,,  or  of  frosted  outer 
containing  globes.   Atthongh  these  present  an  enlarged  aspect; 

ihcv  jrc  more  totor.ihle  to  Itif  rcti:i;i,  bcc'ii.'M.-  ;br  'jrigbtm:5S  of 
the  light  may  be  cut  down  to  a  maximum  of  only  a  few  cajtdles 
per  square  centimeler  of  emitting  surface.  But  the  frosting  sb< 
sorbs  an  appreciable  porlif.n  <it  tlic  i<.l.-il  lij^bt  emitted,  so  that  tlte 
benefit  to  the  c^lic  nerves  of  the  observer  is  not  gained  witliout 
waste.  Only  at  rare  intemtia  do  we  eater  a  hall  where  dw  li^ 
is  not  only  diffused  and  spread  uniformly,  but  the  lamps  them- 
selves are  concealed  from  direct  vision.  When  this  is  slcillfuUy 
done  we  not  only  rejoiee  m  the  effect  pradneed,  bnt  we  uneoiip 
srirtu^ly  ijivf  salutation  to  the  apprcciati vr  care  and  technically 
trained  forethought  oi  the  illuminating  engmccr. 

The  s.tmc  physiological  law  neci";-i,irity  perv.ilf";  the  whole 
domain  of  doi»«iiic  lighting.  We  want  to  secure  a  clear  picture 
on  the  retina  of  eadi  object  we  look  at  in  turn,  be  it  a  book  page 
or  a  wall  portrait.  In  order  to  secure  this  picture  on  the  retina 
with  a  rea&onable  minimum  of  artificial  light  production,  we 
need  the  pivil  to  be  kept  widely  opened  or  -the  iris  diaphragm 
left  large  in  aperture.  If  this  condition  is  to  be  brought  about 
we  must  cut  off  all  bright  lights  or  luminous  sources  from  direct 
admission  to  the  lltHe  camera  of  the  eye.  This  means  that  the 
incandescent  lamps  must  be  so  placed,  or  shaded,  or  englobet^ 
that  they  will  not  irritate  the  retina.  One  of  the  principal  ad- 
vantages of  the  incandescent  Iaii4»  over  the  gas  lamp  is  that  it 
permits  of  being  so  treated  to  a  very  marked  degree.  In  fact,  it 
is  nupossible  to  scciuv  from  gas  lighting  in  general,  the  same 
pleasing,  decorative  and  sh.nded  eflect  that  electric  incandescent: 
can  be  made  to  furnish  with  a  little  care  and  attention  to.  detail 
It  pays  die  central  station  manager,  therefore,  to  stndy  the  rules 
of  physiological  lighting,  or  hygienic  lighting.  Iccriiiii  1  ■.■..:r  \h<: 
public  has  been  cultivated  to  appreciate  the  KStbctic  and  healthful 
capabilities  of  electiic  lighting  it  will  npt  htstOle  to  adopt  in- 
candescent lighting  in  preference  lo  illtnnination  flames. 


Leveilikg  the  Central  Staticn  Load. 

The  pet  abomination  of  every  central  station  ulail  is  tlie  peak. 
It  looms,  forbidding,  before  his  balance  sheet,  it  throws  a  sinister 
sh.idow  iKToss  his  path  even  .it  nor>nd.iy,  and  renders  gloomy  the 
approach  of  suiii^l.  His  most  earnest  desire  is  somehow  tu  get 
out  from  under  it  or  to  get  it  out  of  the  way.  Now  there  arc 
two  ways  in  which  one  can  remedy  inequalities;  one  can  CUt 
down  the  hills,  and  one  can  fill  in  the  valleys.  If  fortune  favors 
indeed  one  can  combine  the  procc«<e<i  and  mc  the  cuts  to  furnish 
niatcrial  for  the  lilLs.  In  central  station  working  likewise  the 
same  processes  can  be  carried  ont.  Peak  toail  c-in  be  discoinaged, 
off-thc-pcak  load  can  be  built  up,  rr  part  of  the  peak  can  be  trans- 
ferred. H  one  c.nrry  tlie  analogy  a  little  further  it  will  ba  aain 
that  as  regards  the  general  level,  cutting  down  the  peak  must  be 
accompanied  by  tilling  or  the  total  average  load  will  fall.  Fitlmff. 
however,  of  necessity  raises  the  a^-erage  load.  In  central  station 
work  raising  the  mean  load  means  an  increase  of  more  or  less 
|iro;lt.il>le  biisiiifss  irrrsrHxtivc  of  its  natiwe,  provided  that  the 
relative  height  of  the  peak  is  not  mtdnly  iiKreated.  As  the  cen- 
tral statkm  business  has  been  carried  on,  we  are  indiaed  to  thhik 
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that  the  proper  balance  between  cuts  and  6lla  1 
sight  of  to  the  detriment  of  the  business. 


I  been  often  lost 


Any  plan  which  starts  oa  the  theory  of  penalizing  peak  load 
U  tnch  IS  strategically  bad.  It  may  be  successful  in  ■'educing 
tlic  pe;iK,  hv.t  it  is  exceedingly  likely  at  the  same  time  to  reduce 
tiie  valley  level  a*  welL  Hence  two-rate  meters  and  modifications 
of  demand  systemi  introduced  specifically  to  hit  the  peak  load 
have  been  in  practice  only  moderately  sucLcsbful  Unhappily  al- 
most every  commoa  kmd  of  kwd  boldi  over  the  peak  to  a  certain 
extent,  hut  ereiy  lort  of  contbnl  load  which  holds  over  the 
valleys  as  well  helps  out,  by  reducing  the  proportionate  height 
of  the  peak.  Perhaps  the  motof  load  is  as  good  an  example  as 
any  when  properly  devdopcd.  The  freqnent  tiwible  is,  however, 
that  it  is  not  properly  developed  for  the  purpose  in  hand.  The 
UttJe  motor  of  a  horse-power  or  two  pegging  steadily  ak»g  hour 
after  boar  it  from  Ibe  load  standpoint  by  far  the  best  thing  lo 

culti>'ate,  but  a  very  bvivl  study  of  rates  as.  thfy  .irr  worlird 
will  disctose  the  fact  that  the  small  motor  business  is  not  pushed 
•>  it  diould  be,  wUle  larger  motors,  often  on  elevator  or  other 
work  which  has  a  mcrf  or  less  canspicnou*  peulv.  "s  UiUr.-.i  en:  in 
rather  large  amounts.  Of  the  lighting  toad  something  quite 
simihr  holds  good.  An  office  bnlMiiig  haa  pethapa  the  most  fbr- 
micfnhl"  pc.iV-  tn  he  fc(;r'd  in  the  case  of  any  cti?torncr,  and  yet 
it  is  not  infrequently  taken  ahoard  at  a  very  low  figure,  lest  an 
isolated  plant  sbodd  go  in.  The  tiwasand  mid  one  Nttic  shops 
that  keep  open  Ihrotigh  the  evening  arc  highly  dcsiraWe  froni  the 
standpoint  of  load,  bin  in  most  American  cities  where  does  their 
custom  go? 

The  answer  is,  very  often,  it  goes  to  the  gas  company.  Too 

many  central  station  managers,  hold  'he  o;i'nion  ihat  the  jmall 
contUDier  is  a  creature  not  to  be  encouraged,  and  so  be  makes 
cheap  rates  to  a  department  store  that  dinis  down  promptly  at 
6  o'clock,  and  allows  the  little  fellow  who  uses  light  five  or  vx 
hours  per  day  to  burn  VVelsbachs,  which  he  does,  to  be  sure, 
very  cfacerfolly.  And  hat  he  ever  noticed  that  the  gas  oonipanyi 
iTiniiy  r.f  \\h08e  largest  customers  he  has  skilK  •.My  gsthert.l  in, 
has  had  to  lower  its  dividends  because  of  said  manager's  aid  in 
^loading  it  with  "unproliable"  small  coatumeia?  Electlic 
signs  have  proved  an  excellent  load  to  encourage  since  they  hold 
over  well  into  the  evening,  but  has  a  thorough  canvass  been  ntade 
10  see  what  all  day  or  all  night  business  can  be  captured  7  The 
investment  represents  the  peak  load,  while  the  receipts  represent 
the  average  load,  and  the  time  has  now  come  when  it  will  pay 
the  central  station  manager  to  make  a  note  of  this  fact  and  pin 
it  in  his  bat  A  careful  study  oi  the  uses  of  electricity  will 
disclose  the  (act  that  there  is  a  large  aggregate  amount  of  odd 
bmnness  of  various  sorts,  how  odd  ar  1  queer  ot:;y  the  canvasser 
can  ever  properly  appreciate,  which  can  be  secured  by  persistent 
effort,  and  which  hold^  pretty  steadily  through  the  day  or  night 
M  the  case  may  be.  I.amp.s,  small  motors,  heaters  fo>  various  pur- 
poses, even  minor  dectrocbemical  processes,  all  add  their  quota 
to  the  possible  steady  load.  And  dure  is,  too.  a  dunce  in  some 
places  for  getting  load  which  is  distinctly  specified  as  off  the 
peak.  In  some  localities  this  is  taken  on  in  considerable  amounts 
and  at  good  profit   It  la  excellent  filling  material  even  at  a 

nii'drr:i;e  prufit  and  ilioii'.J  ii.it  be  neglected.    The  long  and  ^hort 

of  it  is  that  in  hunting  new  business  it  is  not  always  the  easy 
and  obvioBs  Afaif  that  pays— attention  devoted  to  the  mrasnal 
and  uneNpcc-cd  will  ollen  result  hi  every  desirable  additions  lo 

the  total  load. 


Thi  Hahduhg  op  Skin  BuUNiaa. 

The  flcvelnpmcnt  of  electric  sign  ,ind  rlisplay  lighting  has 
been  remarkable  in  a  aiuaber  of  cities,  but  is  only  in  its  first 
stages  with  rcflpeet  to  the  conntry  as  a  whole.  The  quotion 
r-f  how  best  to  develop  this  kind  of  bu<inc?s  ,'inionjr  the  mer- 
chanis  in  a  town  and  what  system  of  rales  to  adopt  is  being 
considered  in  a  number  of  pilacca.  Several  methoda  of  handling 
this  business  arc  in  use.  The  molt  common  method  is  to  con- 
nect the  merchant's  sign  and  display  lighting  on  his  regular 
meter,  allowing  the  merchant  to  look  after  the  time  of  cutting 
in  and  out  his  signa  and  window  disp!^)  ^  The  merchant  m^ 
have  a  time  switch  to  cut  out  his  hghting  at  whatever  hour  he 
desires,  or^a  private  patrolman  employed  by  a  number  of  mer- 
ebanu  on  a  strMt  may  have  this  added  to  bis  duties.  Another 
common  plan  and  One  that  has  been  used  by  a  number  of  com- 
panies which  have  made  a  most  notable  development  of  their 
sign  and  display  lighting  buiinesi,  it  to  make  a  contract  with 
a  merdiant  or  odier  customer  for  a  certain  ninnber  of  sign 
or  display  lamps  to  be  burned  a  specified  number  of  hours  per 
year  at  a  fixed  price  for  the  term  of  the  contract.  The  hours  of 
burning  specified  in  the  contract  may  be  from  dude  to  ti  p.m. 
or  any  other  hour.i  which  local  conditions  seem  to  suggest  as 
profitable.  The  company  then  has  a  patrolman  whose  duty  it  it 
to  turn  on  and  off  ifaete  lights  at  the  specified  hours  every  night. 
Since  the  company  has  control  of  the  suilihev  on  these  lights 
and  is  able  to  calculate  in  advance  the  number  of  hours  of 
burning  per  month,  meters  are  inmeccasary  on  this  class  of  buti- 

iif'v';  Variriii>;  ::ir)d;l1i-.ili.  .ns  nf  thc-e  two  |ilan  -  s-;gKe!t  them- 
selves. For  example,  the  display  ligbtuig  might  be  on  the  cus- 
tomer's meter,  but  the  company  might  nnintain  a  patrolman  to 
turn  it  off  and  on  according  to  contract.  In  case  the  com- 
pany did  not  care  to  keep  a  patrolman  on  this  kind  of  work, 
die  company  might  install  its  own  time  svriicbes  to  do  this. 

Where  sign  business  has  not  been  very  fully  developed  by  a 
central  station  eonpany,  it  >a  usually  Itehig  done  on  a  meter 

basis  and  •■-  eritirc'v  tinder  the  control  of  the  m>rrcKatit.  This 
has  tlie  advantage  from  the 'central  station  man's  point  of  view 
that  it  does  not  neocsaitaite  any  spedal  lookinf  after  If  dm  eom^ 
pany.  as  the  customer  takes  care  of  his  own  sign  and  'ecs  that 
it  is  turned  on  and  off.  Sign  businetis  can,  as  a  rule,  be  got  on 
the  cttstomer't  regular  meter  rales  only  when  some  system  of 
ch.irging  \i  in  vogue  whereby  a  low  rate  is  given  for  long-hour 
business ;  otherwise  the  COSt  of  operating  signs  and  window 
displays  or  anything  taking  energy  after  business  hours  is  likely 
to  be  loolced  upon  by  the  merchant  as  prohibitive.  Assuming, 
therefore,  that  die  regular  rates  for  long-hour  business  are  low 

enough  to  put  sign  lighting  within  the  reach  of  t;ie  n.crchants, 

is  it  better  to  take  sign  lighting  for  a  given  number  oi  hours 
per  month'  at  a  flat  rate  equal  (o  the  regular  meter  rate  for 
an  equal  amount  of  consumption,  or  should  it  be  left  to  the 
merchant  to  handle  the  load  on  bis  existing  meter?  The  greatest 
objection  that  has  been  found  with  sign  lighting  when  not  done  on 
a  flat  rate  contract  and  turned  on  and  off  by  the  company,  is  that 
the  merchants  attempt  to  economize  by  turning  off  sign  and  dis- 
play lighthtg  many  times  when  odierwise  if  on  a  flat  rate  under 
contract  for  a  certait:  tminber  of  hours'  burning  they  would 
not  be  turned  off.  The  practical  result  of  this  is  that  the  com- 
pany loses  revenue  from  sign  Kgliting  which  it  would  get  imder 
.1  tlat  rnte-  Tt  is  prob-ihly  true  that  some  merchants  can  be  in- 
duced to  put  in  a  sign,  the  operation  oi  which  is  under  their 
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own  control  so  that  they  can  us*  it  a«  little  or  as  much  as  they 

please    It  is  equally  true  that  many  merchants  will  prefer  to 

HiaMe  fht  nia  contracts  for  a  certain  amount  of  advertising 

by  means  of  stgti  nnd  JNpl.iy  lighting  rather  than  purchase 

»ign  and  display  U^littiig  equipment  wiUiout  a  definite  idea  oi 

how  nmch  it  unll  cost  them  lo  operate  it 

« 

It  k  to  0M  fiaitn.1  slation  compan/t  interest  to  haw  all  the 
•ten  and  display  lifbling  on  a  street  in  operation  every  night 
as  lonff  aa  pcopk  are  on  the  streets,  not  only  on  acaonnt  of  flie 
revenae  from  this  lighting,  bnt  became  of  the  effect  it  has  on 

other  merduints  on  the  street  in  Ituiui-ing  them  to  jnak«  their 
Iilaecs  of  bosinest  attractive  night.  Another  strong  point 
of  the  flat  rate  sign  scheme  h  that  by  making  a  long  time  con- 
tract with  a  merchant,  say  for  two  years,  the  price  of  the  sign 
can  be  included  in  the  contract  and  a  good  sign  customer  se- 
cured where  the  fint  cost  of  the  iSgn  might  lometitiiet  f»r«vcnt 
Some  managers  art-  i>ii|i'<--<' J  t  '  fl^it  rati:-  If'wg  a  step  l«ick- 
wardt,.  but  where  the  burning  of  sign  and  display  lighting  is  ai>- 
■olutelr  under  the  control  of  the  companT  and  the  flat  rate  nade  ia 
calcvil.itf'I  to  he  t.:,ual  tj  -.l-.r  iiiipanv's  regular  meter  rates  for 
a  similar  use  of  energy,  there  can  be  no  possible  objection  to  it 
Other  than  the  coat  of  labor  involved  in  turning  these  lights  oa 
"H  Si  iiT  i-'iiitp-iiif  s  h?.\c  Tricii  time  switches  as  substitutes 
for  patrolmen  and  others  solenoid-operated  switches  on  a  special 
•witch  cirenit  eontrolied  at  the  central  station  or  some  con- 
venient rnifrnl  [  Oin'  These  plans  have  certain  adv;r  ;riX'^ 
saving  of  labor,  but  are  open  to  the  objection  that  a  sign  is  not 
niapected  by  an  cn)ph>yee  of  Hie  company  twice  a  day  as  it  is 
when  a  patrolman  visits  each  installation  in  person  to  l.:rr.  it 
on  and  ofi.  In  fact,  it  is  one  of  the  strong  points  of  the  llat- 
rate  ayalem  with  patrolmen  that  sign  and  dfiaplay  lighting  ia  care- 
fully watched  and  b'lrnfrJ  o—  lamp*  replaced  either  the  night 
they  are  noted  or  the  next  day.  In  this  way  signs  can  b«  kept  in 
firsl-claas  condition  and  be  a  good  advertisement  tor  die  electrical 
advcrlisirtg  Imsincss,  wIiorc.Ts  a  sign  with  one  or  two  lamps  biiniod 
out  prcsciils  such  a  dilapidated  nppcarance  as  to  be  anything  but 
a  reoonimendation  for  electric  sign  adverti^ng.  It  is  one  of  the 
nbjectinns  to  the  system  of  ha>ing  sign*  controlled  by  the  cus- 
tomer that  they  arc  not  watched  ai  closely  as  when  controlled 
and  maintained  fay  the  company. 


Natural  Gas  Competition. 

Our  Kansas  central  station  friends  arc  at  the  prwient  time 
going  tbrcHi^  an  experience  which  is  simitar  to  that  of  Indiana 
and  Ohiii  centra)  Italian  men  at  Ihc  time  the  use  of  natural  gas 
was  introduced  in  those  States.  A  brief  review  oi  the  eSect  of 
natural  gas  tipon  ceattal  station  businesi  in  Indiana  and  Ohio  will 
therefore  be  of  interest  not  only  to  Kall^.lS  >rntr;i'  ■  li  :  -  btil  to 
stations  in  any  part  of  the  country  where  cheap  gas  compctniun 
exists,  In  Indiana  natural  gas  is  no  longer  a  faetor  in  the  sitna- 
titm,  the  supply  being  almost  exhausted.  While  fvbtainabic  tlic 
gas  was  used  recklessly,  and  being  sold  very  largdy  uu  flat 
rales,  the  waste  was  w  enormotis  that  the  supply  did  not  last 

nearly  as  many  yo.irs  as  it  wivijtd  !ia\r  dmic  under  more  <.-<"iiHi:rva- 
tive  use.  Whether  this  will  be  the  history  of  the  natural  ^as, 
business  in  Ohio  and  West  Virginia  remains  to  be  teeru  It  is 
n)hn  impos'-iblc  t  i  i<''l  »1i<  i1i<t  r.cu  g  is  fields  may  be  op< n<  d 
up.  .N'aiural  ga^  is  not  b«u)g  u>i.-d  iit  Ohio  with  such  waste  as  it 
wa^  in  Indiana,  as  ti  is  being  sold  largely  by  meter.  However 


the  r3tc  is  so  low  that  it  is  laii'Wy  ii^fc!  !t  15  the  testimony  of 
central  station  managers,  borne  out  by  our  observation  in  Ohio 
dtica  served  bgr  natural  gas  for  three  or  four  years  past,  that 
natural  gas  competition  cuts  but  little  figure  in  the  case  of  resi- 
dences in  which  electric  light  is  already  in  use  and  in  the  better 
class  of  stores.  In  the  smaller  stores  and  saloons,  natnral  gas 
used  in  mantle  burners  is  so  ridiculously  cheap  that  it  is  difTtciilt 
for  dectrie  service  to  stand  out  against  it  because  in  such  places 
there  is  but  little  consideration  given  to  the  questions  of  general 
Itppcarapo;  veniilationi  heat  and  inoooveniencfr  An  amusing 
aspect  of  file  sttuation  ts  that  not  only  can  a  small  liordcecper 
flood  his  store  with  light  from  natural  gas  mantle  burners  at  a 
ridicniously  small  price  when  gas  ia  selling  at  30  cents  per 
1,000  CO.  ft,  but  be  cnn  also  pvactieally  do  without  odier  meani 
of  heating  in  the  winter.  What  these  places  with  their  ntuneroua 
gas  jets  arc  like  in  the  summer  can  well  be  imagined. 

This  brings  out  another  interesting  phase  of  the  situation,  which 
is  that  some  stores  use  so-called  gas  arcs  in  winier  both  for 
heating  and  l^hling  and  talce  central  station  service  in  the 

summer  because  of  ihc  he:i',  of  the  gas  burners.  The  condition 
of  the  air  in  stores  in  the  latitude  of  Ohio  which  arc  heated 
by  means  of  gas  burners  throwing  all  the  products  of  combu^ 
tion  out  into  the  r<x>ni.  can  well  be  im.igined.  The  air  is  fit 
for  no  human  being  to  live  in  and  the  clerks  in  these  stores  show 
it  These  store  owners  would  probably  Stand  aghast  at  the  idea 
•  IiiivriiR  tlicir  111  ii<iC5  equipped  with  natural  gas  fnnni"i*5.  the 
products  of  conibu>iiou  which  usitally  go  up  the  stove  pipe  to 
the  chimney  disdiarg ing  into  the  living  room.  They  woirid 
probably  not  permit  such  a  furnace  to  be  installed  cvi-ii  under 
ihcir  stores,  but  still  cling  to  the  idea  that  it  is  economy  to 
heat  and  light  their  stores  ht  a  manner  which  is  the  cqniva- 
lent  o{  the  method  mentioned  as  far  as  the  pollulion  oi  the 
air  is  conccnicd.  The  effect  of  this  custom  of  using  electric  light 
for  store  lighting  in  sanuncr  only  Is  so  pronounced  an  some 
cities  that  some  central  station  companies  li.ive  their  maximum 
peak  load  in  the  down-town  district  in  ilie  saiiiincr  rather  th.m 
in  winter.  Ali  over  the  >^late  ot  Ohio  in  buildings  where  n,it- 
ural  gas  is  used  there  is  the  same  indefinable  smell  due  to  the 
products  of  combustion  thrown  off  from  gas  btiriu  ri.  This  smell 
together  with  the  inherent  inconvenience  oi  lighting  gas  with 
maldies  and  the  ruining  of  interior  decorations  is  keeping 
the  natural  gas  out  of  residences  where\-er  the  central  sution 
L-oniranies  are  ro.i^on.-iblj  wide  att.ike.  In  the  better  cl-^ss  of 
Stores  and  in  window  display  and  sign  lighting,  electricity  still 
has  things  its  own  way.  The  most  wide  awake  managers  in 
the  g.is  di^lriris  fully  realise  that  residence  lighting  is  the 
bulwark  of  tiieir  business  which  neither  natural  gas  nor  isolated 
plams  can  ever  be  able  to  take  away  from  them,  and  they  are 
making  oorresponding  efforts  to  extend  that  business. 

Natural  g»»  also  is  a  serious  competitor  of  the  power  de- 

partmont  01  the  central  station  b^l^]ne^s.  Clas  engine  salesmen 
arc,  of  course,  active,  and  as  far  as  the  bare  cost  of  gas 
is  concerned,  tiie  gas  engine  can  be  operated  very  chea]>1y  en  30. 
cent  nati^ral  ga*  It  is  usually  only  a  question  of  time,  however, 
until  the  u«er  oi  the  snull  gas  aigine  has  trouble  with  it,  either 
mechanically  or  elect  rically.  It  is  also  a  decidedly  disagreeable 
tiling  tf>  have  on  the  premisfi  with  its  nnrcniitiing  coughing  and 
banging,  and  the  employee  whose  duty  it  i-s  lu  start  the  thing 
occasionally  gets  thrown  violently  against  the  wall  by  a  badt 
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kkk  or  something  of  the  sort.  Taken  altogether,  by  watch- 
fdlneu  and  persistence  on  Ac  put  of  the  central  station  nan- 
»gfr  or  «olicitor  the  gas  engine  power  ti5cr  nn  frequently  by 
being  approached  at  the  right  time  be  brmglit  over  to  central 
■tttion  lerrice:  Small  iiolated  gas  engine  driven  electric  l^t^t- 
tlif  plants  are  quite  common  but  the  service  from  these  is  so 
poor  as  regards  steadiness  of  light  and  occasional  interruptions 
to  service^  tkat  it  is  indeed  a  hard  atttomer  iriw  will  not  in 
time  come  to  the  centni  station. 

At  to  just  hew  much  influence  die  inoemtiv  of  dieap  nat' 

urat  gas  will  have  immediately  fin  r!in-  gi.cri  central  station 
company's  income,  depends  very  much  on  the  character  of  the 
town  .-iiid  the  character  of  the  load  which  the  compyty  has  built 
up.  We  have  in  mind  one  small  manufacturing  town  with  a 
Urge  number  of  «ma]l  stores  and  saloons  and  but  little  residence 
lightfaiir  where  the  central  italianTa  giOM  menne  was  reduced 
about  35  per  cent  the  year  natural  came  to  the  uiwn.  If 
a  central  station  company  is  depending  for  a  large  percentage 
of  its  income  on  the  cheap  class  of  stores  and  has  neglected  the 
residence  lighting  and  allowed  the  stores  to  put  in  isolated  plants, 
it  is  apt  to  be  in  a  had  way  when  natural  gas  strikes  the  town, 
unless  it  begins  promptly  to  push  its  residence  lighting  business 
and  to  get  all  tjie  possible  poiver  uMrs  on  to  central  station 
service  before  they  are  induced  to  change  from  steam  ei^ftnet  to 
gas  engines.  If  the  company  ha.s  the  residence  district  well 
covered,  has  developed  its  power  business  as  it  should  so  that 
it  is  tnnihig  nearly  all  the  wheels  in  tiie  town  and  has  n  good 
lot  of  electric  sign  and  display  lighting,  its  revenues  should  not 
suffer  seriously.  If  rates  are  reasonably  low,  it  is  not  advisable 
to  lower  them  with  tiM  Idea  of  meeting  natural  gas  competition, 

because  the  natinnl  i;;.-.  is  ^n  \cvy  cficip  that  if  it  if  .1  quest;. m 
oi  price  emly,  ccrtam  customers  will  be  lost  anyway,  while  the 
customers  who  consider  electric  li^t  on  its  merits  will  ttsnally 
pity  the  old  rate  just  as  willingly  as  any  reduccrl  r.itc.  Tt  is, 
of  course,  well  for  the  matiagcr  in  a  town  about  to  be  invaded 
with  natural  gas  to  loolc  well  lo  his  customers'  initallationa 
to  Sec  that  they  rrrc  getting  the  best  results  possible  for  their 
aiQMjfi  and  if  inexpensive  changes  can  be  made,  as  they  ire- 
quentiy  can,  which  will  give  mtteh  better  results,  the  customer 

should  be  persuaded  to  make  thcni  r.ither  th.in  t  1  pi;-:;'  frr  gas. 
In  fact,  in  ituny  ca^cs  sucli  changes  could  ucH  be  made  by  the 
company  subject  to  the  customer's  appro\-al,  as  the  amount  of 
money  involved  would  not  be  laiye  in  case  the  changes  were  not 
acceptable. 


Thb  Outlook  pok  CBNTRAt  Statiom  BvsittBSs. 

It  iiui.t  be  apparent  to  any  one  who  makes  a  tour  of  inspec- 
tion of  a  number  of  central  stations  of  all  kinds  and  sizes 
selected  at  random  in  any  part  of  the  country,  that  there  are 
great  nndcveiopcd  possibilities  in  the  central  tuition  business 
when  the  total  results  are  averaged  tip.  He  wilt  find  a  central 
■tttion  HI  one  eHj  dewtoptng  certain  eiasses  of  bnslneis  and 
neglecting  others  equUy  as  good.  In  the  next  town  he  will 
find  (he  conditiooa  reversed.  If  we  add  up  the  possibilities  of 
deveh>pment  of  a  -number  of  central  stations,  the  remits  are 
startling  in  their  magnitude.  Large  numbers  of  companies 
liave  not  given  the  attention  to  building  up  a  residence  lighting 
bnraicn  whicb  they  should.  There  are  large  residence  areas 
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HI  uiany  cities  in  wliicb  uo  electric  light  service  wires  can  be 
immd.   Residence  Ug^ting  may  require  a  little  more  inveat' 

mcnt  for  a  given  number  of  cu.itomers  t'"n  down-tn'.vn  lighting, 
but  it  is  nevertheless  a  most  desirable  kind  of  load  when  se- 
cured in  snffident  quantity.  Like  aiy  other  bnsincsa  it  is  not 
profitnbtr  if  carried  on  in  a  small  and  scattered  way.  .\  l.irfre 
number  ot  companies  have  not  developed  a  respectable  power 
load,  which  is  due  partially  to  inactivity,  and  partially  to  n  ay^ 
tern  of  rate;  which  practically  keeps  wo-ild  be  power  i-'tstomcr* 
away  from  central  station  service.  Si^ii  ;:iid  display  lighting 
ClMr  adveitising  purposes  by  merchants  in  down-town  districts 
is  a  source  of  revenue  which  is  but  little  worked  in  the  majority 
of  places,  although  there  are  striking  examples  of  what  can 
be  done  with  it  in  some  cities.  In  a  large  number  of  small  towns 
dieic  is  no  day  service,  although  by  proper  effort  a  good  day 
load  could  be  secured.  In  this  connection  (here  is  frequently 
a  ch.mcc  to  secure  a  contract  from  the  city  for  pumping 
water.  .  Such  work  can  be  economicaily  done  by  a  central 
station  when  the  sution  capacity  is  not  needed  for  oflier  worlr, 
and  is  a  great  help  to  a  small  plant  as  well  as  an  economy  for 
the  city.  In  every  live  town  there  should  be  a  demand  on  the 
part  of  the  merchants  for  higlier  standards  of  illimdnation 
from  year  to  year.  The  well  lighted  store  'ji  ten  ypsrs  ago  •;$ 
not  a  well  lighted  store  to-da)',  and  there  are  plenty  of  stores 
to-day  which  need  brightening  tip.  Of  eoniue,  hi  some  of 
the  l.:rgc-T  cities  a  few  stores  have  about  reacheJ  (Ik-  liinit  of 
possible  useful  or  display  iliumioation,  but  these  exceptions 
do  not  prove  anything  against  general  assertion  that  thera 
is  every  reason  to  expect  greater  expenditure  of  money  from 
year  to  year  by  the  merchants  in  any  givcit  town  for  illumina- 
tlon.  It  is  for  the  central  station  companies  to  work  up  the  mat- 
ter and  get  merchants  in  their  respective  cities  into  c  more 
liberal  use  of  light,  not  only  during  open  hours  but  after  stores 
are  dosed  in  the  evening. 


iiesides  these  thoroughly  demonstrated  possibilities  along  lines 
whicb  have  been  worked  out  by  (be  more  pragrcssive  companies 
there  is  (he  i-'t  ti-c  heating  busine.'i  ■  to  figure  on  in  the  immedi- 
ate future.  Of  the  revenue  producing  heating  devices,  the  elec- 
tric Hat  iron  has  already  began  to  sliow  resnltt  lo  central  atetion 
companies  which  have  had  the  foresight  to  actively  push  its  use. 
A  good  increase  in  the  day  load  of  central  stations  can  certainly 
be  looked  for  from  this  quarter  if  only  the  companies  wilt  make 
the  effort  to  get  the"=e  flat  irors  on  1?-etr  circuits.  Besides  this 
there  arc  the  other  smaller  cooking  and  heating  devices  which, 
while  not  great  revenue  producers,  are  good  advertisers  for  the 
hir-sitif^s  :ind  all  help  to  swell  the  gross  receipts.  The  field 
of  heavier  cooking  is  also  undeveloped  but  will  undoubtedly  be- 
come an  inqiortant  source  of  revenue,  though  perhaps  not  in  the 
immediate  future.  We  have  mentioned  here  only  commOiV 
well  known  branches  of  the  central  station  business.  Attcittifm 
has  been  called  to  them  hundreds  of  times  in  the  technical 
press  and  before  conventions.  We  know  nevertheless  that  the 
majority  of  central  station  compatues  are  weak  along  certain 
lines  and  arc  neglecting  some  of  the  brandies  of  the  bnsineia 
named.  Some  are  tiq;tecting  some  lines;  their  neighbors  tm 
neglecting  others.  To  sum  up,  if  all  the  eompanica  wouM  work 
nil  of  the  branches  within  reasonable  limits  there  wottM  be  andh 
a  growth  of  the  central  station  bosineaa  as  has  never  been 
wfineaaed  dnee  its  beginning. 
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Intelligent  Use  of  Electric  Supply. 


Mr.  E.  R.  Weeks,  pasi  president  of  the  National  Electric  Light 
Assoctali(iii,  at  the  recent  annual  meeting  of  the  Manubctuicn' 
and  Merchants'  Auaciaiian  oi  Kratu  Oty.  dcUvercd  aa  inler- 
cMing  addmi  on  applied  deetridtjr.  R«  eriticiaed  fhe  tm- 
economic  work  done  on  and  by  many  plants,  and  said:  "Ignor- 
ance of  good  practice  in  electrical  engineering  is  equally  expcr=- 
iivc  I'j  \'::c  merchant.  S:nce  he  usually  has  no  ktuwkdKt'  by 
which  to  dcterujiin:  the  kind  of  machinerv  bt-sl  i^uiti  r!  to  tiis  needs 
or  the  proper  cost  ci  iis  uperation.  he,  too.  at  t]n:  mercy  of 
unscrupulous  vcndurs  o;  current  and  apparatus.  A  certain  Iqr- 
dranlic  elevator  in  '.his  aty  is  now  costing  $3,49  per  car  milc^ 
wbik  an  dectric  etcvaiof  in  tlie  next  bloci^  with  one-tbird  mm 
load,  coata  lor  meter  only  96  eenu  per  car  mile.  On  the  oAer 
hand,  a  new  pair  of  Kfta  operated  by  electricity  at  4  cents  per 
kw-bcmr  fay  meter,  was  recently  costing  $350  per  month,  while 
another  i-n'r  of  purely  nicrhanical  lifts  vlunK  iiuhIi  tiiore  work 
were  CMling  only  $1).'  jicr  month,  Ailtt  ttiuron^h  Ust  atid  le- 
construction,  the  cust  of  nrt-.nin^  tlic  p.ur  of  cl<'r;r;cs  r!rjppi.-d  to 
$65  for  last  month,  although  U'.c  -crvicc  had  mcrcascd  to 
per  cent." 

At  to  the  hantf  and  value  of  clectricak  prodncta,  and  tbe  fine 
akQI  needed  in  their  mannfaetMe,  he  tcmailcedi:  "Aa  naatifac- 
tnren  and  vtndan  «f  indttatiial  pvodaett^  it  wfll  interett  you 
to  tiear  that  in  the  electrical  irts  U  now  found  the  most  ooetly 

[Himid  manufactured  ini'it  ict  It  has  lorjR  Ih  ih  -upposcd  that 
a  i)jnnd  of  hair  springs  has,  the  greatest  i)ecuiuiii>  weight;  being 
at  wli  ilfsrd.  rates,  $42,000.  I  feel  sure  that  those  among  you 
who  have  paid  this  price  will  be  surprised  at  the  statement  of 
fact  that  the  wholesale  cvsh  value  of  one  pound  of  carbon  fila- 
ments for  incandescent  lamps  is  $60,000,  or  109  times  its  weight 
in  gold.  Some  of  you  who  are  accustomed  to  bay  and  tell 
hf  the  car  toed  may  think  that  the  pnrchaae  of  one  pmmd  of 
a  commodity  should  be  called  a  retail  tranaaction;  hut  when  I 
state  that  43,000  hair  springs  or  30,000,000  filaments  are  required 
to  balance  a  pound  of  butter,  I  think  you  will  all  agree  that 
even  as  small  a  weight  aa  an  omsce  of  eitbcr  would  conatitnle  a 
wholesale  consignment." 


Ohio  Independent  Tdephone  Association. 


.■\t  the  atuiunl  meeting  of  the  Ohio  Independent  Telephone  As- 
soci-ition,  held  at  C" mnlru,  Ohio,  March  39,  the  .tttc:  i.nu  t  wa; 
but  little  shrjrt  of  500.  President  Beam  i"  his  addtcis  stated 
that  the  independents  in  Ohio  have  tu  .di'  h  mark.iblc  strides 
during  the  past  year  and  that  investment  in  the  State  is  more 
than  $30,000,000,  and  Secretary  Reamer  reported  that  135  out 
of  the  335  independent  companiea  in  ttie  Stale  were  memltera  of 
tlw  Aaiociition.  PicaUcnt  James  R.  Hoi^  of  Que  Natiooil  In- 
teratate  Td^hone  Aasocialioa,  pcetcnted  a  paper  00  "National 
Development  and  Progress  of  the  National  Interstate  Telephone 
Association,"  in  which  it  was  stated  that  independent  trunk  lines 
now  extend  from  Alt).iiiy,  K.  V.,  to  Kansas  City,  and  that  about 
3J00/XX)  independent  telephones  :^r>-  ■■n  opcr.ition.    In  the 

larger  cities  the  independents  are  tncu .isini^  th^ir  lin-^ine^s  at 
from  500  to  ijooo  telephones  pt-r  mo:  'h,  tin-  iml.  11- n d;  nt 
movement  is  progressing  at  a  rapid  rate  in  tjie  New  Etigland 
States.  Mr.  Hoge  advmrated  that  pafticalar  alieniion  ahouM  be 
given  to  developing  famcrs'  iinca. 

Ibe  AaaociitioB  tooit  prompt  aetam  eonceming  a  bill  in  tiw 
Ohio  Lcgialatnrci  the  paamge  of  which  would  faifliet  a  lax  ol  $1 
per  telephone  in  the  larger  cttiea  of  the  State.  A  committee  and 
members  f>(  the  Association  acting  individually,  opposed  the  meas- 
ure, and  thnugh  reported  from  the  committee  it  was  defeated  on 
•Ur  t"i>or.  Resolutions  were  adopted  expressing  the  ciissatisfac- 
tion  of  the  independent  telephone  interest  on  the  manticr  in  which 
it  had  been  troalfd  in  Cimritm.iti,  .ill  efforts  to  tst.ibli>li  an  in- 
dependent telephone  system  there  having  been  persr'tently  op- 
posed. Mr  W  n  Woodbury,  of  Ditioil.  said  (hat  everything 
looked  favorable  for  the  establishment  of  one  of  the  finett  ex- 


chaages  fat  the  countiy  n  Oat  places  and  Ur.  Bdwafd  L.  Bailier 
reported  timtthe  fint  knt^iatmee  line  to  Ae  Gulf  wonid  he  «omi- 
pleted  in  abont  four  mondn  and  that  anodier  line  ia  complete 

to  Birmittgham,  Ala,,  and  will  be  continued  to  the  coast.  A  dis- 
cussion brought  out  that  independent  telephone  securities  have 
largely  enhanced  in  public  csiiniaiion  diimig  the  past  two  years, 
and  in  another  discussion  ilRrc  wa  ,  a  consensus  ot  opinion  that 
it:'.ric:iiirsi-  shi'uld  be  -.vithdrawn  iiom  all  iadqiendent  cooipaniea 
iismg  tiic  Bell  long-distance  Unes. 

The  following  ofiiccrs  were  ejected  for  the  ensuing  year :  Presi- 
dent, Mr.  Frank  Beam,- Colombna;  acerelaiyi  Mr.  0.  Wel- 
cbdmer,  ColmObnii  treaaarer,  Mr.  Ralph  Reamer,  OevtlaBd.  In 
the  evening  a  lMnq.iMt  was  aerved  at  which  Hon.  H.  tL  Bau^- 
erty  presided  as  tHStmasler.  Among  ttioae  responding  to  tonata 
were  Mr.  Frank  A.  Davis,  of  Colwnlwa,  and  Col.  J.  D.  Powerti 
of  Louisville. 


Report  on  Niagsra  Falls  Power. 

The  Inteniatlonat  Waterways  Commlsaion  has  made  a  report 

to  tlie  Scrrt'tary  of  War  on  the  preservation  of  Niagara  Falls, 
and  this  report  h.-i5  been  transmitted  to  Congress.  Some  prac- 
tical suggcs t i n n art-  u:.i'^e  a^  rollows;  "  1  he  .Srcretary  of  War 
be  authorized  to  gr^tnt  pevrsiits  for  the  diversion  oi  28,500  cu.  ft. 
per  second,  and  no  more,  from  the  waters  naturally  tributary  to 
Niagara  Falls,  distributed  as  follows:  Niagara  Falla  iiydraulic 
Power  &  Manufacturing  Conqnny>  flhSOO;  Niagara  Falla  Power 
Company.  8,600 ;  Erie  Canal  or  its  tanaots  (in  addition  to  lock 
service),  490;  Chicago  Draina^  Catnl,  njaoo. 

"All  other  diver-ii  r:  1  i  water  wliich  is  naturally  tributary  to 
Niagara  Falls  to  be  prohibited,  except  such  as  may  be  required 
for  domestic  use  and  for  the  service  of  locks  in  navigation  canala. 
Suitable  penalties  for  violation  of  the  law  to  be  prescribed. 

"The  foregoing  prohibition  to  remain  in  force  two  years,  and 
then  to  become  the  permanent  law  of  the  laud,  if  in  the  meantime 
die  Canadian  Govenmient  should  have  enacted  kgidation  pro- 
hibiting the  diversion  of  water  which  is  naturally  tributary  to 
Niagara  Falls  in  excess  of  36,000  cu.  ft.  per  second,  not  including 
the  anio-Tit  rnniireJ  for  domestic  use  or  for  the  serv'ir  of  locUs 
in  navigation  canals.  It  is  assumed,  however,  tl^at  an  iinutr- 
standing  upon  the  subject  should  be  reached  h',  treaty  Tlie 
object  of  such  legislation  would  be  to  put  s-.  p  to  the  further 
depletion  of  the  falls  and  at  the  same  time  isifiict  the  least  possible 
injury  upon  the  important  interesta  now  dependent  upon  this 
water  power. 

"The  amount  to  be  diverted  on  the  Cnn:idiai;  side  'i  is  I  i  ^-n 
fixed  with  a  view  to  allowing  to  the  comjuinici  tii  that  iidc  the 
ann  iMi'-  foi  ■,'.h:i:li  t;:o\  n m'  have  works  under  construction, 
which  arc;  The  Canadian  Niagara  Power  Company,  9,500;  On- 
tario Power  Company,  li.ooo;  Electrical  Development  Company, 
lt.aoo;  Niagara  Falls  Park  Railway  Company,  1,500:  Wellaad 
Cual  or  ha  tenants  (in  additioo  to  lock  service) ,  t,8oa" 

The  fepoft  states  tfiat  the  amount  of  4ow  thus  far  diverted  on 
the  American  aide  has  been  only  ayjBoo  c«.  ft. 


Tests  of  a  500-Kw.  Westinghouse-Fsrsons 

Tiirliine. 

A  test  of  a  5oo-k«  \'.  glKiuse-Parsons  steam  turbine  was 
recently  made  at  the  £a»t  Pittsburg  ymria  of  the  Westing- 
house  Machine  Company  by  Ludwig  &  Company, '  Engineers. 

of  Atlanta,  G.i.  The  turbine  was  desinned  to  develop  normally 
7K0  brake  hp  with  a  steam  prcs'stire  of  175  lbs.  at  the  turbine 
throttle,  150°  F.  superheat,  iS-in.  vacuum  absolute,  and  running 
nt  a  speed  of  3,600  r.p.m.  The  tests  were  made  to  determine 
the  fulfillment  of  the  builders'  gii.ii.intees  and  the  general  rnnning 
qualities  of  the  turbine  under  ultimate  conditions  of  service.  The 
turbine  was  subjected  to  different  toads  by  means  of  a  water 

absorption  break.  The  data  of  the  test  are  plotted  in  the  afr 
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The  tcsia  showed  that  the  st>  nm  cun^utnption  dccfcascs  about 
to  per  cent  per  too*  F,  of  sujwrheat,  and  numeroui  teal*  have 
■bovm  that  the  ilcaiii  comnmption  of  tb»  type  of  turbine  cfaangea 


SCIENCE  AND  SPIRnVAUTY.—hX  Brialol,  Si«|«iid»  00 
Uatdi  sp,  AinlMsttdor  Whitclaw  Rdd.  speihini  at  a  wuvanlty 
dinner,  drew  an  interesting  cotniurimn  between  the  educational 

prog^rcss  in  Great  Rriiain  and  the  tT,iiu-cI  Stales.  In  England, 
he  said,  the  tendency  of  universiti,-  coursci  was  now  becoming 
more  in  the  direction  of  scientific  a.nd  tcclmologica!  knowledge, 
but  in  America  the  belief  wa^  growing  eliat  it  might  be  ad- 
vantageous to  give  greater  attention  to  old  studies,  pure  scholar- 
ship and  literature,  and  that  sdentifk  edttcation  might  be  carried 
too  far  for  the  best  interests  of  tilO  risiOK  generation.  "In  my 
belief"  laid  Mr.  Beid,  "the  time  can  never  come  when  apiritual 
thinia  will  not  aatwci|li  dioe«  ner^  tnateriaL" 


from  .V' i  to  4  per  cent  jicr  inch  of  vjcmiin.  The  ao-load  steam 
consumption  was  lounii  10  atiiomit  to  7  p  i  cc:  '.  ui  the  full  load 
ctitisuniptioii  with  saturated  steam.  Aisuniii^g  tli;if  ;'i-:\en- 
tage  rciii;tius  constatit  up  to  full  load,  the  practical  cAcicncy 
of  the  turbine  will  be  1)3  per  cent  and  the  steam  consumption  per 
i>idicatcd  h|>-bour  will  be  13.7  tb«.  of  tataratcd  steam,  and  10.73 
lbs.  with  190*  raperheat 

The  extreme  speed  varntkms  were  2^  per  cent  from  ^  load 
to  load;  3  per  cent  from  no  load  to  full  load,  md  3.4 
p«r  ctnt  from  no  load  to  1%  load.  With  tlie  full  load  sud- 
denly turned  off  and  on,  the  extreme  speed  variation  from  no  load 
to  full  load  was  3  per  cent  and  from  fi;!l  I  inl  tr  n  1  load  2.6 
per  cent.  During  this  te.it  the  safety  stop  iviili  ivliuli  the  fiir- 
bine  \i  equiiiiipd  to  prevent  racing  in  the  even'  1  1  1:  accident 
to  the  governor  tsicchanism,  operated  at  3.780  r.p.m.,  or  about 
S  per  cent  above  the  normal  running  speed  of  the  turbine.  The 
tests  showed  that  under  practical  ooodttions  of  service  (where  the 
vacnum  is  liable  to  fall  from  a8  to  a6  in.  on  overloads)  the 
ateam  ewmmiption  of  the  turbine  between  H  load  and  50  per  cent 
evAlaad  varied  by  only  4>i  per  cent  from  the  average,  and  prob- 
ably with  a  uniform  degree  of  supcrNat  tte  variatiim  wontd 
have  been  slill  IciS. 


MAGARA  FALLS  WATER  POtVER.-Tht  Ot- 
tawa B<.iard  of  Trade  {m-.  miI  i;>;c'1  it  n:y:ilu(i- m  de- 
claring that  the  Canadian  Guvcnsustnt  siionlil  not 
enter  uito  any  arrangement  that  would  interfere  v\ih 
the  right  of  Canada  to  develop  water  power  at  Ni- 
agara Falls,  or  at  any  other  point  along  the  inter- 
national houndai>'.  The  resolution  declares  that  "in 
view  of  the  fact  that  the  Province  of  Ontario  is 
largely  dependent  upon  fweign  coal  for  industrial 
and  domestic  pniposcs"  it  diould  develop  its  wator 
power.  The  reaolniion  al»o  called  on  the  Canadkn 
(Government  to  enact  letfislation  to  prohibit  manufac- 
turer,* of  electric  energy  in  Ciina<l.i  in  n;  eHliiK  .1.".  1 
transporting  the  same  acro$s  the  border  under  any 
contract  not  termiuaUc  within  one  year. 

TELEPIIO.W  IN  CANADA  — Advkea  from  To- 
ronto state  that  the  Dominion  Government  has  aban- 
doned the  proposal  to  natioiwliie  the  telephones  of 
Canada,  atHi  has  adopted  ttw  poUqr  of  iwinsing  the 
Bell  and  its  competitors  mder  ttw  control  of  the 
railway  commission.  The  rates  will  be  supervised, 
the  Bel!  exclusive  rights  to  enter  raitrotd  stations  cut 
oft,  .11(1  ill"  company  be  compelled  to  give  contii  :.(io:i^  widi  lul-- 
pcndi  Mt  c  I  ,i^ne«.  Movement*  arc  on  {>K)t  in  1  intario,  Quebec 
and  M.iiiir  ili.-i  ;  i"l-.  n>;  l  i  [];<■  proviiici;!!  or  nuiiiicipal  ownership 
of  all  the  telephone  lines,  but  it  looks  as  if  the  Federal  Govern- 
ment will  refuse  power  to  expropriate.  The  Grand  Trunk  llail- 
road,  it  is  said,  has  decided  to  spend  $300^000  in  cquippui(  its 
lines  with  telephones. 

MUN!CIPAL  ELECTRIC/ANS.—T\K  eleventh  annual  con- 
vention of  the  International  Association  of  Municipal  Electricians 
will  be  held  at  Xcw  Haven,  Conn.,  August  15,  16  and  17.  If)06. 
At  this  meeting  the  following  papers  will  be  presented  and  dis- 
cussed: "History  of  the  Fire  Alarm  and  Police  Telegraph." 
"DetaiU  of  Ceruin  Auxiliaries  to  Fire  Alarm  Apparatu,"  "Ad- 
visahUny  of  Proiecling  Monictpal  Electricians  by  the  Gvil  Serv- 
ioe  Laws,"  "Comporiion  of  Utiderground  and  Overhead  Wiring, 
and  of  the  Relative  Values  of  Single,  Rubber-covered  Wire  and 
J.c  111  cr  c;  !f  r!  Cable  for  Underground  Ccn-.tiu  'ti in,"  "Conditions 
Surrinimiiisg  the  Inspection  of  Wires  in  the  Soiitiiwesl."  In  addi- 
tion to  this  the  Question  Box  will  be  a  feature  at  tbe 
Mr.  Frank  P.  Foster,  Coming,  N.  Y.,  is  secretary. 


CURRENT  NEWS  AND  NOTES. 

CHICAGO  MUNICIPAL  TROLLEYS— By  a  referendum 
vote  the  people  of  (Tiicago  have  declared  this  week  -^^\  favor  of 
the  municipal  ownrrsliip  nf  the  •street  railwavs,  liuf  ■ij:;uii-',  ■.Heir 
municipal  operation  The  qucition  of  i;L-i;ir:c  S75.oo<:>.r»"in  ',vi;rtli 
of  Mueller  law  ccrtiticitcs  was  also  answered  ui  the  affirmative, 
the  majority  being  3,339.  The  Mueller  law,  which  lacks  the  au- 
thority of  the  Supreme  Court  and  the  validity  of  which  is  open 
to  some  dottbt,  is  «  legislative  act  passed  several  years  ago,  au- 
Unri^lg  the  iasnanee  of  "eertilicates,"  a  sort  of  bonds  to  he 
used  for  Hbt  purehisc  of  public  utilities  fay  any  ci^  wishing  to 
go  into  the  bdsinest. 


STEAM  TVRBIXF.  INVESTIGATION.— TXxt  natne  of  Mr. 
W.  E.  Moore,  of  Conncllsvillc.  Pa.,  has  been  added  to  the  com- 
mittee for  the  investigation  of  the  steam  turbine,  which  is  to  re- 
port at  the  Atlantic  City  meeting  of  the  National  Electric  Light 
Association.  Li  order  to  complete  tbe  data  for  toe  nport,  the 
committee  met  this  week  ?  t  tVic  i  flice  of  Ur,  Irving  E.  Monltrap, 
in  Boston.  Mr.  Moultrop  hi;  tist  returned  from  Europe,  where 
he  went  for  the  purpose  of  gathering  data  regarding  turbine  oper- 
ation abroad.  From  Boston  the  committee  will  visit  the  General 
F.lectric  Works  at  Lynn,  ^r;^^^ .  :tii  i  tlii-  Proi.  i  l-nce  Fngineering 
Works.  Providence,  R.  I.  It  will  then  proceed  to  Schenectady  for 
a  day  at  the  General  Electric  works,  will  visit  Utica,  Chicago  and 
Milwaukee,  and  on  the  return  trip  will  visit  the  works  of  the 
Westinghouse  Gooipaiqr  at  PitUbnrg.  The  coming  report  is  ex< 
peeted  to  contain  much  matter  not  heretofore  published. 
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TkOLLEYS  IN  JAPAN.— Vniitd  States  Consul-General 
Miller,  of  Yokoliaiua,  reports  that  a  scheme  is  on  foot  anuKig 
members  of  the  Osaka  City  Council  to  otguuxe  an  dectric  rail- 
way company  to  run  between  Osaka  and  Kyoto.  The  capital 
atock  fropoacd  is  $2400^11001  This  is  cncpnaiiaCi  m  tlie  elcc' 
trical  moMty  ia  Japan  slackened  sommdiat  with  Oa  eaiiatioii  of 
the  war. 


THE  01/10  EUiCTRiC  UGHT  FKOCEEDINGS.-D.  L. 
Gaskill,  Greenville.  O.,  lecretaiy  of  the  Ohio  Electric  Light  As- 
sodation  has  just  isiucd  fbe  rnmMCfiinw  tA  the  last  annual  con- 
ventron.  Tlieie  ffoeeeiKnia  wot  coaaiderably  delayed  in  ap- 
pcanuioe  by  tihe  loas  ot  sotne  of  the  paptn  in  transit  and  by  a 
general  printers'  strike  at  Qcvelniul  where  the  work  was  being 
done.  The  book  h  bound  in  board  covers  in  cunvcnicnt  sbape  for 
ready  reference. 

INCREASE  tN  LOAD.^Tht  Janesville  (Wis.)  Electric  Cbm- 
IMUlyt  between  January  i  anU  March  10,  in  a  town  01  about  I0,oo<> 
nihabitants,  secured  15  new  residence  customers,  8  commcrciaJ 
lighting  customers  and  9  power  customers.  From  J.-i:.u.iry  i  to 
.March  i  a  special  offer  to  residence  customers  was  in  toicc  giv- 
ing tluni  50  [It  cent  reduction  on  bills  for  the  first  four  months 
if  connected  during  that  period.  U  would  be  interesting  to  know 
bow  many  other  central  stations  can  show  an  c4ual  growth  in 
commtmities  of  the  same  tiae. 

CAKM-ijit  r/SCilXiCAI.  SCHOOL.-lX  is  announced  that 
Mr.  Andrew  Carnegie  h.is  given  $2,000,000  in  addition  to  previous 
gifts  for  the  maintenance  of  the  Carnegie  Technical  Schools. 
Mr.  Carnegie  has  already  givan  more  than  $ijooqi«xl  None  of 
die  fateal  gift  is  tn  be  need  for  the  erection  of  buihUiwt.  It  ia 
alio  annetnittd  that  Mr.  Carnegie  expresied  a  desire  that  the 
Margaret  Itforriwn  ^rnegic  School  for  Women  be  completed 
as  scon  as  possible,  and  aii •■.rLiI  the  cnmni  tree  that  he  would 
meet  the  expense  It  i:^  expected  the  (eclimcal  schools  will  have 
cost  about  fs^ooOkODo  when  completed. 


STREET  RAILWAY  MEETlNG.-SKiQ\ATi  B  V.  Swenson, 
of  the  American  Street  and  Interurban  Railway  Asscciatii"  n,  has 
iMued  a  preliminary  .mnouncemcnt  as  to  the  iyo6  convcnuon.  It 
will  be  held  at  Columbus.  Ohio,  October  tj-m  The  city  has  four 
fir-.t-cl3<i  hotels  guaranteeing  about  i.itw  rooms,  and  accotnmo- 
d^tions  can  be  reserved  now  by  addressing  .Mr.  B.  H.  Haniioii, 
secretary  convention  coniniitlee,  Columbus  Board  of  Trade.  The 
exhibit  halls  b«  oti  the  Slate  I-'air  grounds,  about  15  minutes" 
ride  from  the  principal  hotels,  and  the  convention  hall  is  in  close 
proKimitjr  to  the  esdiibili.  Current  at  vohs  direct  and  iio^ao 
volts,  (So-cydts.  ahemating,  wHI  be  available.  Detailed  plans  and 
days  for  the  parent  and  associate  bodies  will  be  announced  in 
dn«  course. 

ELECTRICAL  METHOD  OP  MAKING  ARMOR  PLATE. 
—A  patent  recently  issHcd  to  U«Ht  J«scph  Straus,  of  the  Uhitied 
Stales  Navy,  describes  a  method  for  electrical  manufacture  of 

antior  plate.    The  desideratum  of  armor  plate  is  an  exterior 
sufficiently  hard  and  thick  to  prevent  penetration  of  projectiles 
striking  it,  and  havinn  a  tough  inner  prj  i    u  r  ,  nblf     '  .•. 
standing  the  r.iil  ing  strains  to  which  the  (lUitc-  i*  subjected  from 
the  impact  01  priijcctilcs.    .\rmor  platr>  in  the  past  have  bcen 

coostmctcd  to  fulfill  these  conditions  by  a  cementation  process 
pradnchig  a  decremental  carburiiation  of  the  plates  from  the 
outer  face  iflwatd,  or  by  fastening  to  a  large  body  of  soft  steel 
small  plates  of  hard  steel.  The  process  of  Lieut.  Straus  is  for 

producing  a  cr'^iii>ubite  annor  plate  !ike  the  last  mentioned,  in 
whiili,  howivcr.  the  siniitl  hard  plates  arc  united  to  the  large 
toiivh  bod>  pu-ic  by  ricitrie  wflrliiiK  I'.j  tins  mc.'in.v  not  only 
can  a  vi"i .  \w-{,  e:  iini'.ii  he  x-.-ured  but  there  wV.\  be  .-i  difTu^ion 
derreniriii.ii;!.  .,i  i- ,:\fv.  ft '  in  tliv  li:irrl  vni;ill  plates  to  the  large 
plate  of  tough  ''trel.  this  dilfusion  of  the  carbon  being  controlled 
by  proper  manipulaiiDn  of  the  temperature  of  the  plates. 


CiyiL  SERVICE  OPEMNGS.-Tltt  United  :>tates  avil 
Service  Commission  announces  an  examination  May  2  for  six 
vacancies  as  electrical  aatista&t  in  the  Signal  Service  at  Laig^ 
at  I900  per  annum  salary.  AppIicantB  sbouM  be  thotougtaly 
familiar  with  the  pcaeticid  side  of  electricity  «a  iifiied  io  ttte- 
graph,  telephone  ami  cable  and  also  widi  tbe'mctiseda 

of  testing  and  installing  electrical  insirumentf  I  In  fire  con- 
trol, such  as  storage  batteries,  telegraphs,  eletir.c  clucks,  tele- 
phones, etc.  Age  limit,  m  years  or  over  on  the  date  of  the  ex- 
amination and  applicants  must  be  citizens.  The  commission  also 
atinouiices  a  vacancy  in  the  same  force  as  assistant  electrical 
engineer,  at  $1,400,  for  which  post  examinations  will  be  held 
.M.iy  3-4-  There  seems  to  be  difSculty  in  filMt%  the  poaitions  at 
the  lower  salary.  All  who  wish  to  undergo  the  examuation  at 
any  of  tfie  designated  centerc  slwuM  apply  to  the  comniissiaa 
oOioes,  WashingtMv  D.  C^  for  the  necessaiy  lonn^  etc. 

PRODUCnoX  OF  HIGH  VACI  A.  \  rccci.i  patent  granted 
to  Prof.  Jinnc .  Dcvar,  of  Cambridge,  Eiigland,  dc5cribes  an  in- 
t'.Tu  tinij  method  fur  obtaining  very  high  vacn.'..  I  hi;  coli-;>;s 
in  placing  the  receptacle  to  be  exhausted  in  connection  'with  an- 
other receptacle  containing  dnnoal,  and  tiien  subjecting  the  latter 
to  veiy  intense  cold  by  iauoefaing  it^  for  example,  into  a  vessel 
oontaiiHng  liquM  lis.  When  air  ia  ^  gas  to  be  absorbed,  aa  in 
the  mannfactuni  of  incandescent  lamps  and  Rontgca  ray  tubesi, 
the  follawing  data  give  an  idea  of  the  proportion  which  the 
cf-..ireo,'il  '.lir.      W.-r  I"  the  volume  of  air  to  i>i.-  ;iliL-urbL-d  when 

liquid  air  the  ojoluig  agent:  A  vessel  cont'i ' :'. i ni;  i,5i>j  cm.  of 
air  ;it  atmospheric  pressure  was  put  into  cc.niiv..!iiic.ition  with 
JO  graninies  of  cocoanut  charcoal  placed  in  a  side  vessel  im- 
mersed in  liquid  air.  The  pressure  within  the  vessd  fdl  to 
jO  mm.  of  mercury.  When  by  means  of  a  pump  the  same  vCSSCi 
was  eathausted  by  half  an  atmospheric  pressure  before  the  char- 
coal was  oooied,  the  cooling  lowered  the  pressure  to  a  vacuum 
fnigber  dum  that  in  which  an  eiecltic  disdiarge  prodticed  the 
well-known  striae.  When  the  pump  was  operated  to  reduce  the 
pressure  to  one-quarter  atmospheric  pressure  before  the  cooling, 
the  latter  produced  ;i  vacuum  in  which  it  was  exceedingly  dilB* 
cult  to  get  an  electric  spark  to  pass. 


El.hXTKIC  IRONS  IN  A  CLOTHING  fACTORY.-Onc  ol 
the  clothing  factories  of  Goldsmith,  Joseph,  Feiss  &  Co.,  at  Cleve- 
land, Ohio,  has  gs  electric  irtms  in  use  for  pressing.  This  firm 
also  has  another  amaller  estaUisbmcnt  in  Cleveland  using  elcctrie 
fruns.  The  irons  are  mostly  of  16  lb.  weight,  and  aie  of  Simpieit 
manufacture.  They  are  ttsed  on  pressing  tables  which  are 
equipped  with  swiveling  arms  on  which  the  irons  are  placed.  The 
pressing  tables  can  be  raised  by  a  foot  treadle  so  that  the  oper- 
ar  r  h.a  .1  minimum  of  manual  labor  to  pcrfr  :ni.  .1^  he  'ias  merely 
to  swing  around  ihe  iron  (the  weight  of  which  ts  taken  by  the 
swfveling  arm)  and  raise  the  table  so  as  to  bring  pressure  up 
against  the  iron  by  means  of  the  foot  treadle.  That  electric 
iroiu  should  be  used  on  such  a  latge  scale  in  a  factory  of  this 
kind  speaks  votumca  for  its  advantages.  The  reasons  for  the 
adoption  of  eteclrie  irons  in  the  factories  of  Goldsmith,  Jooepbr 
Feiss  ft  Co.  are,  first,  the  reduction  of  fire  risk,  because  no 
matches  are  necessary;  second,  saving  of  time  as  compared  to 
charcoal  heated  irons:  third,  absence  of  damage  to  go  d-,  in'i 
ftiurth,  no  pollution  of  the  air  because  of  the  irons.  If  a  -run 
with  gas  jet  inside  the  iron  were  used  the  workftian  wcail  1  hive 
to  have  matches,  which  in  itself  would  be  a  considerable  tire  risk 
where  so  much  lint  exists  as  in  a  clothing  factory.  There  is 
also  some  danger  of  scorching  the  work  with  a  sudden  puif  from 
such  a  gas-heated  iron,  when  it  is  used  rapidly.  These  gas  irons 
are  alto  objectionable  in  such  a  factory  beeauae  of  the  air  they 
pollute.  GiareoaT  heated  irons  were  considered  out  of  die 
question  a?  i'  iiip  red  with  the  electric  because  of  the  pollution 
III  the  air  11  1  ilir  large  amount  of  time  ior^t  in  refilling  them  and 
getting  thou  1-  ■; :  •  rittht  hr.it.  There  is  no  doubt  th.it  the  factory 
is  aide  to  tnni  out  much  more  work  than  with  any  other  kind 
of  irr.ii.    Elcclricify  for  tlii'  f.ictory  is  Stipplied  by  the  Cleveland 

Electric  Illuminating  Company.  A  number  of  cither  factories  iO. 
Cleveland  are  also  using  electric  irons. 
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MCLTWLE  UNlT.SWGLE-PHASECONTROL^lt  is  re- 
ported by  the  LoodMt  ^eetrieUm,  that  Messn.  Siemens  Broii. 
A  COkt  haw  obtained  very  promising  r'.5.:!t<  fr^  m  experiments 
with  an  ekctro-pnetimatic  multiple-umt  control  equipojwl  for 
nngle-pbuM  motors. 

ELECTRIC  TRACTION  COMUAlfDED.-Tht  New  York 
State  Railroad  OMmiMiaa  haa  just  recommended,  after  an  ex- 
amination of  the  traffic  condition!.,  that  the  N'ew  York  City  Rail- 
way Company  install  electricity  on  several  street  car  lines  on  the 
lower  cast  side  of  Manhattan  Island.  Ii  is  high  time,  indeed,  that 
die  last  street  ear  hone  was  baatihad  from  New  Yeik  City. 

NEW  YORK  TRAFFIC— In  1905  no  fewer  than  oj.ooo,ooo 
■tract  railway  passengers  p.iid  fare  in  New  York,  in  excess  of 
the  nninber  in  the  preiidinR  year.  The  State  Board  of  Railroad 
Comr.ii*N?.jncr-i  iiia.l,'  l:c  «,;,-k  a  c  impilation  of  statistics 
ot  ihc  minihcr  oi  passengers  carried  and  transferred  on  the  street 
5iir:acc,  cl.'i.ned  and  subway  railroad  lines  of  New  York  City 
dunng  1905,  as  compared  with  ipni.  The  nuinber  of  paid  fares 
was  1.171,151/iSft  an  Incrtase  of  «Mm45i>  The  Bomlier  trans- 
ferred waa  a7t,is8^  an  increase  of  7Jil6^  tht  car  mileage 
was  a3fK>4!MS$,  an  increase  of  38,664.543. 


PKOTECTION  OF  lyjRES^ThB  Wadddl  biti  iatrodMCed  in 
the  .New  Yorlt  Assembly  ptovides  a  clause  in  the  penal  code  as 
follows:  "Every  person  who  knowingly,  or  without  authority 
of  Hht  owner  or  managing  owner  thereof,  or  who  maliciously 
takes  down,  remove*,  injures,  interferes  with  or  obstructs  any 
line  erected  or  maintained  for  the  purpose  01  transmitting  elcc- 
tricit)',  or  any  part  thereof,  for  any  purpose  whatsoever,  or  any 
insulator  ir  cro'»  arm,  appurtenance  or  apparatus  connected 
therewith,  or  severs  or  in  any  way  interferes  with  any  wire  or 
cable  thereof,  is  punishable  hy  imprisonment  in  the  State  prison 
not  exceeding  live  years,  or  m  the  county  jail  not  less  than  six 
months." 

.'Li  iwfi.wrnxc   xcixe bring  soclETr^ih,:  April 

meeting  01  the  Illuminating  Engineering  Society  will  be  held 
in  the  Edison  Auditorium.  44  West  27th  Street,  New  Yorir,  00 
the  evening  of  Thuraday,  April  la.  The  programme  of  the 
evening  ia  a  ditenation  of  the  subject  of  "Interior  tltuminatton." 
Three  short  introductoiy  papers  will  he  prcscniol  f>y  a  gas  en- 
gineer, an  deetlical  engineer  and  an  acetylene  engineer,  respec- 
tively. Invitations  have  been  issuod  to  gentlemen  representing 
the  several  interests  among  the  membership  of  the  Society  to 
i::lc  p  irt  ill  the  discussinn,  which  will  then  be  made  getteral.  The 
nicniber^hip  of  the  Society  is  growing  rapidly,  the  total  enroll- 
ment to  dale  being  . 


A  CHALDAICtRrFl  OGRAXt  is  cleverly  contrived  lo  caUh 
di«  Cttcious,  in  a  crcamoolotcd  circular  isaued  by  the  Chicago 
Edison  Company.  It  was  originated  and  copyrighted  by  Messrs. 
D.  H.  Howard,  of  the  company,  and  H.  A.  Sej-monr,  who  edits 

the  local  Edison  bulletin  cilled  Hir  Electric  City.  Winn  a 
m.in  has  in.istcrcd  the  muddle  of  marks  he  makes  out  ;i  mys- 
terious monition  to  be  wi-iv,  by  mmv  1  m '^  il  st.ition  ciurc:  ;  U'c 
are  informed  that  these  folders,  the  ingenious  inscription  on 
which  only  becomes  legible  wbcn  held  up  tO  the  light,  can  be  (A* 
tained  in  any  <]nantity  from  the  publishers  on  request,  for  uae  as 
a  stytplemcnt  to  monthly  Hnlletins,  Or  to  be  tised  separately  as 
■n  advertising  folder  to  be  sent  to  a  selected  list. 

THE  COAL  TAR  /.V/->f '.S'rA'K.- This  year  is  the  jubilee  of 
the  epoch-making  di.scovrry  hy  William  Henry  Perkin  of  the 
dyestuff  "mauve."  by  which  the  foundation  was  laid  of  the  c0.1l 
lar  indttstiy  and  great  stimulus  given  to  the  study  of  organic 
dNaistty,  and  chemiitfy  in  general.  Th«  the  modem  pt^ 
gma  in  the  manufacture  of  synthetic  medicines,  photograpliic  de- 
Tdoperi,  artificial  perfumes,  sweeteners.  an4  explosives  is  entire- 


ly due  lo  the  iiriKUMl  work  of  Perkin.  "llic  Chemists'  Club  of 
New  York  Ci(y  is  tu  hold  a  meeting  at  ita  hou&e  on  April  7  at 
8  p  "1  ti  I. insider  what  steps  should  be  taken  to  associate 
this  country  in  the  proposed  celebration  in  England  and  Gemaqy- 
General  and  exeentive  tomniitliees  wiU  be  fanned. 


KITES  FOR  WIRELESS.— k  special  dispatch  from  Washing- 
ton, D.  C,  for  March  27  s.iys  that  Dr.  .Alexander  Graham  Bell's 
tetrahedral  kite  was  put  to  use  on  that  day  in  aooie  remarkable 
experiments  at  ArlingMm  wifil  wiickas  telegraphy.  Dr.  Bdl 
knned  one  of  hia  brgett  Icite^  toring  1130  cells,  which  was  oper- 
ated by  W,  F.  Bedwin.  The  kite  was  s«tt  up  2,000  ft.,  and  from 
antennse  400  ft.  long  mes.saKes  were  caught  and  transmitted  down 
over  a  steel  wire.  Messages  were  received  from  the  United 
States  naval  wiieU-s  '.  ntion  at  the  Washington  Navy  V;ird, 
from  the  DeKorest  staticn  at  Galilee,  N.  J.,  near  the  Atlantic 
Highlands,  and  from  the  steamer  Bermudian,  too  miles  out  from 
New  York  and  more  than  350  miles  from  file  Icites.  At  the  end 
of  the  wire  stood  A.  Poller  of  the  United;  SMCt  WndUf 
Bureau,  with  one  hand  on  the  wire.  His  other  hand  daaped  that 
of  G.  D.  MacDonald,  represeatittg  Mr.  BdL  Mr.  MacDooald 
had  hoir!  of  the  receiver,  so  that  the  operator  caught  the  mes- 
sages from  the  kites  ifiea  ft  in  the  air  through  the  bodies  of 
the  two  men.  Long  messages  were  sent  and  received. 


CENTRAL'S  HIGH  VOLTAGE  CABLBS.-CamiiuSsiaiiM 
Ellison,  of  the  New  York  Gty  department  of  water,  gas  and  elec- 
tricity, has  dedtned  to  issue  a  permit  to  the  New  York  Central 
Railroad  for  carrying  its  ir,ooo-volt  cables  overhead  along  the 
line.  He  defines  his  position  as  follows:  "The  public  rides 
over  the  road,  f,.:i  if  it  1  "\i:iii;l<il  trf  111  walking  along  the 
right  of  way.  Therefore  the  public  la  entitled  to  protection,  and 
it  would  be  in  serious  danger  if  the  wires  were  placed  overhead. 
The  falling  of  a  single  one  of  those  heavy  voltage  wires  would 
cause  aenotu  damage,  and  poasiUy  great  loaa  of  life.  In  tha 
Broni^  the  nad  hi  many  cases  crosses  thorou^fares  it  graide 
between  Mott  Haven  and  Spuyien  Duyvil.  ft  i«  (00  bad  to 
knock  out  the  entire  plan-  .f  t!if  Central  penple,  'jitt  I  feel 
th.H  the  people  must  be  protected,  and  I  do  not  -.kink  tlicy  would 
be  protected  if  this  pennit  were  granted  by  "  I  lie  .ator- 
ncys  for  the  New  York  Central  may  begin  mandamus  proceed- 
ings against  the  Commissioner. 

AI'LAXTIC  IITRELESS-  The  bubjou.ea  statement  has  been 
jtivrn  out  by  the  De  Forest  Wireless  Telegr.iph  Company  rcgard- 
it!g  wirelcsh  communication  with  Durscy  Head,  S<iulh  of  Ireland, 
the  home  of  Lord  .Armstrong,  president  of  the  English  De  Forest 
Company,  from  the  company's  station  at  Coney  Island.  "Wire- 
teas  oommtmieation  with  the  old  country  is  yet  to  become  an  ea> 
lablidied  faeL  We  have  succeeded  in  reaching  a  point  on  the 
southern  coast  of  Ireland  with  the  wirele-ss,  but  only  as  an  ex- 
periment D  ir^ii.;  this  past  week  a  number  of  words,  in  code, 
have  been  intelligently  sent  by  wireless  from  our  station  at  Coney 
Island  to  a  receiving  station  at  Lord  .Armstrong's  castle  in  the 
south  of  Ireland.  We  haven't  yet  established  a  sending  station 
on  tbe  other  side.  We  learned  by  cable  of  the  success  of  our 
experiments.  Onr  operator  at  Coney  Island  in  communicating  . 
with  Ireland  was  fdnrishcd  witli  an  exact  programme,  whidi  ha 
followed  out  to  the  minutest  details.  Each  code  message  was 
sent  at  a  five-minute  interval  and  each  time  in  a  different  key. 
pitch  or  tone.  The  reason  for  this  is  that  every  specific  distance 
seems  to  have  a  key,  pitch  or  tone  of  its  own.  which  must  be 
established  by  cxponrf.cnt  lor  LMsiai.rr.  tf  our  operator  at 
Coney  attempted  to  send  a  message  to  Boston  and  Hliiladelphia 
simultaneously  on  the  Philadelphia  pilch,  Boston  would  complain 
th.-it  it  was  getting  its  message  in  bad  shape  If  tbe  Boston  pitch 
were  tised,  Fhiladdphia  and  all  the  shorter  distance  cities  might 
interact  the  message.  We  only  await  now  tint  etnipment  of 
tbe  sending  statioiia  in  Ireland  In  complete  a  tranaocaanlc  ootn> 
munication.  Our  experiments  have  proved  suceemfiil  beyond 
our  most  sanguine  expectations." 
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TROLLEY  EARNimSS^The  dMdeod  pvmcntt  in  Apni  for 
Bttwl  nUmagt  tot  die  llanh  qoutcr  ««  cstfanatnl  at  ts-TVtMo- 
This  mnkt  awear  fdr^  correct  The  tol«l  dividends  nporled 
iar  igo8  MMUMed  to  |rs«tt3.i  10. 

TROUBLES  11/  RUSSIA  are  ncmdeMcnt,  but  the  fovcrn- 
■em  is  taking  nmc  new  precauttona,  A  plan  Ih»  torn  noihed 
KM' tor  a  witdMs  telegraph  syMetn  is  case  of  aKNUcr  atrilte  of 
dw  tailroad  and  telegraph  operators,  .ind  toMtcn  are  btldg  faqglit 
bow  to  operate  the  telegraph  line*. 

CHICAGO  MUNICIPAL  LIGHTING  — Yht  coiiiicil  has  ap- 
propriated the  $500,000  asked  for  by  William  Carrol),  city  el<^- 
1rici:>ii,  tc  rcconstnicl  :lif  city  arc  lislitit'.i:  ..v-tiTii  ^rJ  to  -jt'liTC 
the  power  offered  the  cit>-  recently  by  the  trustees  of  the  Drainage 
Canal  froa  Ibe  new  water  power  plant  near  Lodqioft 

SEAl  I  I.E  PIJBUC  0:1  XERS  Hi  P.— Jilayor  Mooro  in  -i  me*. 
S.iKr  rccommnids  that  popular  v.i:r  lie  t.ikrn  to  decide  li  tlii;  city 
desires  to  construct  and  own  new  extouive  ,>trect  car  system. 
He  tays  no  important  route  aheaid  lie  giwit  away  meanwhile  to 
4fae  Seattle  Electric  Cbmpany,  now  operatiqg  a  ayateni. 

ELEVATED  FOR  CtttClNNATl.-^mSlg  other  cities  «w 
going  in  for  stibways,  CfaKinnali  is  to  have  an  elevated  deelric 
road,  and  a  biU  has  been  introduced  in  the  State  Senate  to 
give  anthority  for  the  erection  oi  an  overhead  road  from  one  of 
the  suburbs  to  the  downtown  businfs*  districL  A  company  has 
Ijccn  forroed 


SOLDERING  ALUMIN('.\L—.\  solder  for  aluminum  hat 
tierii  invented,  says  United  Stales  Consul  Atwell,  of  Roub.iiN. 
Frircr,  h>  Femand  Hecht,  a  mechanic  of  that  city.  Witii  a 
soIili  rinK  HOn  lie  can  join  together  two  pieces  of  the  metal  or 
join  aluminum  to  copper,  bra^s  or  iron.  The  invention  is  simple, 
no  acids  or  salts  being  used.  Mr.  Hecht  exhibited  his  process 
oatisfactority  before  the  profeuors  of  chemisiry  of  the  Faculty 
of  Science,  and  was  also  awarded  a  medal  from  the  Nordiem 
ladnstrlal  Sode(y  «f  France  for  niakhig  a  diacoveiy  of  great 
'importance. 


GREAT  TKOLLty  NETIVORK.—M  it  annoutKed  from 
Cleveland,  Ohio,  that  a  consoUdatum  of  541  miles  of  Illinois  and 
Wisconsin  traction  lines,  with  more  than  ^aafioafiin  capital,  is 
contemphMed  by  Oeveland  capitafisis  wbo  are  identified  with  the 
recent  merger  of  the  Aurora,  Elgin  &  Chicago  Railroad  Com- 
pany ;  Elgin,  Aurora  &  Sottlbem  Traction  Company,  and  the 
Cook  County  4  Southern  R.iilroad  Compnrn.  iiiik'ji/  1^4  m'-'ir- 
of  track.  The  projected  consolidation  wiU  .iHunl  coi.5iiHK>ii» 
traction  connection  from  the  heart  of  Qiicigo  west  to  Dubiiquc, 
Iowa,  north  to  Madison,  Wi«.,  and  south  to  Piano  and  Joliet. 

HOUSEHOLD  MOTORS  IN  ER.  tXCE  United  Slates  Con- 
sul Covert  reports  that  during  the  months  of  July  and  .^ugust, 
1906^  there  will  be  held  at  Lyons,  France,  a  general  exposition 

«f  all  electrical  devices  that  can  be  applied  to  domestic  uses.  It 
will  be  conducted  under  the  atupiccs  of  ibe  Agricultural  and 

Scientific  Association  of  Lyons  and  no  motor  will  be  accepted 
for  exhibition  which  is  over  i  hp.  The  object  of  the  exhibition 
is  fr)  liritiK  cheap  eledfir.il  appliances  nearer  to  the  people  in 
order  th.tt  the  great  ina<!.  ma.v  derive  some  benefit  from  them — 
motors  that  may  be  used  on  embroidery,  sewing  and  knitting 
Warhinrs.  ventilators,  vacuum  o.irprt  and  rug  cleaners,  h'Hise 
cleaning  machines,  floor  pcilisbcrs,  raits  for  tr.nnsporling  olijccts, 
turning  spila  in  cooking,  etc.  Motors  for  weaving  are  excluded. 
They  have  been  in  use  in  and  around  Lyons  for  the  Ian  titree 
ycar«.  and  ti  is  deemed  advisable  io  have  an  exhi'bition  at  an 
early  day  exclusively  for  sttett  motors,  Lyons  n  in  a  position  to 
benefit  greatly  from  cheap  hydro-electric  power. 


NIAGARA  POtVBR.-^FwtMeat  SowevClt  has  fecomuadad 

Gmgrcs?  t  <  act  promptly  for  the  preservation  of  Niagara*  with- 
out waiting  ii  r  a  Canadian  treaty.  From  the  Dominion  it  is  an- 

iiouncf  l  (lint  sttpi  will  be  taken  to  Aop  Xt.ig  ira  |>ourt  expor- 
i;<ti:jii_  Tfic  matter  arofi''  in  a  disci^ssion  at  Ott.n'.a  1  in  a  motton 
by  Mr.  Monk  for  .1  return  ili ■^cr;Sl:lj^  ai^  water  poi'.ers  ur.dcr 
Dominion  control.  Mr.  Hym-m.  minister  oi  public  works,  said 
there  was  no  doubt  of  a  federal  control  over  the  export  of  etec- 
Ifie  power.  The  govemmcnt  had  therefore  lain  ditwn  a  policy 
to  govern  tteir  counei,  several  appHkatlont  being  vow  befote 
then.  to  ciqwrt  power  would  only  be  fmitod  aubjcct  to 
revocation  at  short  notice ;  there  would  be  no  clatra  against  either 
provincial  Or  Dominium  Government  arising  uut  of  such  revoca- 
tion, and  the  comparsics  .m  uli:  be  .subject  to  such  rules  and  rcgu- 
la'ion.s  .1.  till-  !,rnviMiiini-r'.;  (it  Io  impose.    Action  woiKii  also 

be  taken  tu  prevent  spoliation  of  the  scenic  beauty  of  the  (alls. 


I'OU  ER  EROM  COKE  GASES  1*  discussed  in  a  report  from 
V.  S.  Consul  Wallace,  of  Crcfcid,  Germany.  One  of  the  coal 
mine  companies  operating  in  the  district  manufactures  coke  and 
has  almost  completed  the  erection  of  a  large  electric  power  plant 
to  deliver  electric  current  to  cities  and  village^  within  reach. 
This  company  purposes  to  utilize  the  hot  gases  formed  in  the 
manufacture  of  coke  to  drive  the  dynamos  of  its  plant.  The  coal 
and  coke  company  can  produce,  by  this  phm,  elee|rie  current  for 
eonnnereial  purpoees  >'ery  cheaply,  and,  as  the  plant  will  be  an 
altemating-cnrrent  system,  the  firm  is  contracting  to  deliver  it  to 
important  places  at  a  dist.Tncc.  The  city  01  Crefeld  has  com- 
pleted a  contract  with  this  company  to  have  electric  energy  deliv- 
ered supplying  all  its  needs  at  a  price  much  IcAir  tt.in  the  city 
could  supply  it;  and  the  city  officials  arc  rejoicing  that  the  deci- 
sion presented  itself  to  them  at  mi  :!)  an  opportune  time.  Tl;o  .lis- 
tanoe  from  the  electric  plant  to  Crcfcld-Linn  and  the  liarbor 
territoty  is  about  to  miles,  but  the  contract  with  the  city  is  made 
to  cover  a  large  additional  district,  which  is  to  get  electric  energy 
cheaper  than  ilie  planls  in  operation  can  make  it  under  tbit 
old  sytiem. 


ELECTRIFICATION  IX  /i.VcV/  .  /.N  lJ:scu5  .ing  at  some 
length  the  general  subject  of  electrifying  sicani  railn  i  l  In  liiu: 
land,  the  Ixrndon  Siotiu  says  wiih  regard  to  the  Gicat  Eastejo 
Railway-  "Anotb-r  railway  which  lias  b»-en  considering  the 
iptostion  of  electrification,  to  which  allusion  has  m  jre  than  once 
been  ina<le  in  the  chairinairs  reports,  is  the  Great  Eastern  Rait* 
way  Company.  Here  the  prime  difficulty  is  not  as  yet  the  lose 
of  trafiic  to  conpcting  systems,  nor  i^  it  ao  mncb  the  desire  for 
increasing  UtitUr  trafk  or  reducing  their  working  expenses,  vdiidi 
were  the  main  eatt«es  of  the  electrification  schemes  already  car- 
ried out,  It  is  rather  the  increasiiiH'  J^tTI  n'^y  is  being 
cxtierienciH  in  coping  with  the  subiuba;.  Uajik,  which  is  con- 
stantly incio.isuiR  in  tinignitudc.  Those  who  remember  Liver- 
pcol  Street  St.ition  when  it  was  first  completed  are  aware  that 
it  has  been  again  an<l  again  extended  at  enormous  cost,  and  that 
this  has  been  altii'  st  entirely  necessary  for  the  purpose  of  handlitlg 
the  suburban  tralTic.  which  the  company'!  energetic  policy  has 
huilt  up.  In  addition  to  this,  die  company  has  widened  its  car- 
riages and  provided  more  powerfol  locomotives,  and  In  some 
cases,  we  fteltevei  lengthened  fla  platforms;  but  it  is  doubtful 
whether  any  of  these  expedients  can  be  more  than  temporary, 
an'I  wliellier  something  more  radical  will  not  have  to  be  done.  .\t 
one  time  it  was  proposed,  in  view  of  the  competition  of  ano4hcr 

11  .  til  ly  a  second  line  underiicatli  the  vi  -  nt  one;  but  the 
experience  gained  by  those  companies  which  l.ave  already  con- 
vene 1  ificir  s.steins  «..',itd  appear  In  show  ibat  electrification  is 
ti>  most  probable  .solution  ,o{  the  diificulty.  and  we  anticipate 
that  in  time  that  will  be  the  one  adopted.  The  general  manager 
faa^  however,  recently  stated  that  at  present  the  compaiv  it 
not  satitiied  that  any  of  the  existing  systems  of  dectrie  tractiOB 
offer  snfficienf  advantages  to  induce  them  to  adopt  it  or  to  laahe 
them  certain  that  the  improvement  effected  by  its  adoption  would 
he  tinfficicnily  ladling  and  complete  to  j notify  the  change.'' 
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The  Nassau  (L.  I.)  Lightand  Power  Company. 


TUB  central  station  of  the  Numu  Light  &  Power  Comr^^y 
at  Gten  Head,  Long  Island,  furnishes  ati  interesting  cx- 
amiilv  nf  '.Lnltii  kcrl-for  ilcvcloprnt  11:  in  the  i:'lfo::u'  'ixlit 
and  power  tield  ir.  rur.il  ilj-tricli.    Sin  uyo  a  iiumbtE  of 

wealthy  men  liaving  Miuiit:_v  m-.u  m.ii  Ru  l,:!  wishing  electricity 
for  their  residences  and  tinding  no  station  to  supply  it  deter- 
mined to  build  a  station  to  supply  their  collective  wants  rather 
than  to  install  iodividiul  isolated  plants.  In  order  also  to  re- 
ttove  tlw  siailon  as  far  «s  pmsibic  from  ifaeir  dwellings  it  was 
determined  to  build  the  station  m  Hempstead  Bay,  ucftr  the 
present  site.  ,and  to  install  two-|iluse  aHemating^eumnt  np- 
paralot.   Property  on  the  hay  fnmt,  however,  took  a  juinp  of 


8ub-j.talions.  togc'h.  r  w.'Ai  •Am  rii.nn  gciicratnig  •••.utioti,  supply 
electric  energy  to  H.ililwiiis,  Floral  I'ark.  Glen  Cove,  Glcnwcad, 
Great  Neck,  Hempstead,  HicksviJlc,  Hyde  Park,  Mmeoia,  Fort 
WashiuKlon,  Ros1)ti,  Sea  Cliff  wd  Wealbury.  The  near-by 
towns  are  supplied  with  two-pbasc  current  ts  faeretofore,  while 
iwo-pfaate  current  is  stepped  np  and  transnntled  es  6fioi>  three- 
phase  current  to  the  disunt  towns.  Tbt  tenitory  covered  eom- 
priaes  a  large  section  of  the  oentrsl  poriwa  gf  Long  Island,  and 
being  of  a  suburban  character  involves  dittributioin  in  9  large 
iramber  of  sparsely  settled  \'ill.iges, 

The  cquip:M'  }it  it  !!:r  u:lKit:Ml  -".lUon  in  Roslyn  consisted  oi 
one  loo-kw  aiid  two  ijo-kw  bcil-driven  alternators,  the  engines 
being  operated  condensing  and  involving  the  use  of  water-cooling 
towers.  The  output  was  increased  in  1903  by  the  addition  of  a 
400-kw  Wcstingbooee  turbo-Rcnerator,  which  brought  the  total 
generating  capacity  tip  to  1,200  kw.  The  demand  from  ontlying 
distfleti^  however,  gradually  became  so  great  that  it  was  nece>< 
sary  to  add  to  the  eviipneot^  and  it  was  finally  dedded  to  aban- , 
don  die  station  at  Rodyn  and  boild  a  new  staimn  i-if  itioilrni 
'knigii  (111  I  Iciiipsic.itl  liay  .iml  firriviilt>  a:iii)>  iViVJ^ for  atcV 
iincv;>Li-trd  ili'tfloimient.  T!ie  (no  k.v.  Uvj-piiasi:  lurbj- 
^;L■■■l.■T:.1l^^  tct-  al  Koslyt.  U  i'ir  rfiiio\  ed  to  tlie  new  s^tc  and  a 
1  ;',«>- '-.'.^  (..'.-iKTal  iL^'jivlric  ;wf.'  jih;:,  r  ui'ljr.-gcncrator  ;-it  idilcil. 

Tilt  site  of  the  new  stalimi  cii  ( iii-iuv-iod  is  about  u\,ln 
di»tant  (roin  the  ortKinal  plant,  and  ngt  only  possesses  abundant 
water  supply,  hot  an  excellent  harbor  also  permits  shipments  of 
coal  and  machinety  to  be  received  directly  by  harbor  boats  front 
New  York  Gty.  Back  of  the  plant  is  a  75- ft  bill  on  which  k  a 
large  tank  to  which  wstor  (  nmped  for  a  gravity  water  :;>iily 
10  the  stniioti.  The  tcit  im  r  1  iin  U  fS  ft  In-  it.,  wJin'  the 
boiler  r<ji,--i      17;  -t   li>  :S  1:  .  -i.  ili  imoii:-  i~<'tmin|E  an  ell 

in  the  corner  oi  winch  i-.  .i  itn^-H.  .jJii  k  jlack     l  lic  lavont  is  sticb 


over  }ix>  per  cent  in  value  when  the  owners  IouimI  who  the  pros- 
pectise  purchasers  were  to  be,  and  a  station  was  built  on  the 
lii  i  ol  if  i.  1  or  g  Island  Railroad  on  the  outskirts  of  Roslyn.  Coal 
cuuld  tlicn  be  easily  obtained  and  wells  were  driven  to  supply 
the  water  ncccswiry  for  the  operation  of  the  plant.  Before 
building  operations  had  begun  the  towns  of  Ro>)yn  .md  Mineola 
requested  to  he  supplied  with  eleetrictly  for  street  lighting  and 
a  plant  having  a  capacity  of  ijix»  hp  was  erected.  The  eompaiqr 
at  that  time  bad  a  capital  stock  of  ftOOgOOa 

The-gniwth  of  the  conwany  rince  Aen  has  been  veiy  npid. 
The  North  Hempstead  Light  It  Power  Company,  and  the  Mttni> 

cipal  Electric  Light  Hlant  at  Hempstead  were  givinK  a  very  un- 
satisfactory service,  and  these  were  absorbed  and  the  energy  for 
lighting  and  street  car  motors  supplied  r'roni  K  -  wi  Shortly 
after  the  Franklin  Klcctric  Illuminating  Company  was  absorbed 
and  the  name  of  the  Rostyn  Light  &  Power  Company  changed  to 
the  Nassau  Light  &  Power  Company  and  the  capital  stock 
raited  from  the  original  $100,000  to  $2,ooaMO.  A  new  station 
was  erected  on  Hempstead  Bay  in  the  village  known  as  Qcn- 
wood,  and  sub-stations  maintained  at  Roelyn.  Oyster  Bay,  Port 
Washnigion,  Hicksville,  Hempstead  and  Great  Neck.  These 


that  when  the  present  building  becontes  inadequate  the  structnto 

may  be  duplicated  by  the  addition  of  a  i75-ft.  boiler  room  and 
a  68-ft.  turbine  room  to  the  south. 

The  !\t>\vcr  house  is  of  steel  frame  coniiniLiirn,  the  roof 
iiiis-i-  li.  ing  provided  with  monitors  for  lijj!L:iLi^»  nul  ventilation. 
I  hi:  turbine  room  has  a  main  roof  span  of  44  it,  and  two  bays 
each  iS'/i  ft.  wide.  The  central  portion  has  a  clear  height  to 
tlie  bottom  of  the  roof  trusses  of  36  ft.  to  permit  the  use  of  a 
central  traveling  crane;  the  east  bay  has  a  clear  liead  moim  of 
14  ft,  «M)e  the  wot  bay  has  three  Series  viAA  m  devoted 
to  flic  deetrieal  control  equipment,  transformers  and  aoinllaiy 
apparatu.<i.  Over  the  center  of  the  top  gallery  ii  a  cupola  which 
rises  above  the  level  of  the  roof  and  scrscs  as  a  wire  tower  for 
the  outgoing  distribution  lines.  The  boiler  room  involves  sim- 
ilar convtrnction,  but  has  a  larger  roof  monitor  in  order  to  ac- 
commodate the  coal  distribution  conveyor.  This  monitor  is  20 
ft,  wide  and  10  ft  liigh  and  is  heavily  braced  to  carf:y  the  addi- 
tional load.  The  roof  stmcture  also  carries  the  addkional  load 
of  a  row  of  devated  coal  storage  bunkers  which  an  arranged 
over  die  firing  floor  In  front  of  the  bolters  as  shown  by  Fig.  9. 
The  roof  trasses  are  reinforced  on  this  side  and  ara  aasisled  in 


Digitized  by  Google 


704 


ELECTRICAL  WORLD 


Vou  XLVII.  No.  14. 


carr)'inK  the  weight  by  12-in.  girder  posts  rising  at  each  side  of 
and  in  the  middle  of  the  boiler  settings.  An  unusual  feature 
of  the  boiler  house  consiruclion  n  its  width,  a  clear  sp»ce  of 
almost  20  ft.  being  provided  between  the  rear  of  the  boilers 
and  the  division  wall.  Thi-.  spjice  is  reserved  for  the  possible 
installation  of  fuel  economizers,  the  use  of  which  was  carefully 
considered  in  the  original  design ;  but  is  not  as  yet  warranted. 
Everythmg  has  been  arranged,  however,  so  that  iheir  insiallnllon 
is  possible  and  at  a  niiiiinitini  expense.  On  account  of  the  low 
cost  of  the  site  this  extra  space  could  easily  be  provided,  and 
is  at  present  being  used  by  a  well-equipped  machine  shop  con- 
uining  a  lathe,  drill  press,  pipe  threading  machine,  emery  wheel, 
forge  and  the  necei'iary  tool  equipment.  An  electrically-driven 
pump  is  also  located  in  this  space  and  supplies  the  tank  on  the 
hill  opposite  which  funiishes  the  water  supply  at  the  plant. 

The  plant  i>  peculiarly  situated  as  regards  coal  supply.  The 
site  has  no  railroad  connection  so  thai  fuel  must  be  brought 'by 
boiit  or  carted  from  the  railroad  four  miles  away.  There  is  a 
minimum  depth  of  water  in  the  channel  opposite  the  station  of 
from  8  to  to  ft.  at  mean  low  tide  so  that  the  ordinary  coal  canal 
boats  arc  easily  accommodated.  The  b.iy  is,  however,  frozen 
over  in  the  winter  month*,  making  navigation  inipos>ible.  and  a 
large  storage  yard  has,  therefore,  been  provided  at  the  northerly 
end  of  the  site.  This  yard  has  a  maximum  storage  capacity  of 
8,000  tons  and  embraces  a  wharf  ito  ft.  wide  and  projecting  out 
go  ft.  from  the  shore  line,  with  coat-handling  equipment  for  un- 
loading barges  and  delivering  coal  to  the  boiler  room.  This 
amount  of  coal  is  more  than  sufficient  to  operate  the  station  dur- 
ing the  two  or  three  winter  months  when  the  b:iy  is  liable  to  be 
frozen  over. 

The  coal-handling  equipmetil  an<l  coal  storage  jard  are  shown 
by  Fig.  I.  Coal  is  stored  on  a  level  platform  of  tilled  ground  210 
it.  long  and  <x>  ft.  wide,  extending  from  the  front  of  the  hoilcr 
house  to  the  wharf.  The  coal  is  delivered  by  dumping  cars 
which  travel  on  three  lines  of  elevated  tMck.  The  trestles  are 
graded  for  uniform  slope  so  as  to  permit  the  loaded  cars  to  drift 


FIC  2.— BUILHI  KUUM,  SIIOU'IN-C  TR.VVEI.IN'G  AND  WEICHIN'C  COAI. 
UOPftR. 

by  gravity  to  the  dumping  bIock».  after  which  they  are  relumed 
to  the  lo:iiliiig  hopper  by  autom.itic  niech.mism.  The  loa<lcd  car 
automatically  grips  a  cable  line  near  the  dumping  point  and  a 
gearing  serves  to  lift  a  heavy  roniilerw eight  by  means  of  the 
mnmcntum  of  the  lo.idrd  car  .\fter  the  car  trips  and  the  coal 
is  released,  the  energy  stf<rrd  in  this  lifted  counterweight  serves 
to  kick  the  car  up  the  incline  to  the  tower.  The  dumping  blocfc 
is  a^liiistnlite  iipiai  any  i>f  the  trestles,  so  (h.it  roal  may  l>e  ile- 


livcred  at  any  point  in  the  yard.  The  coal-hoisting  tower  it 
fitted  with  a  one-ton  clam-.shell  dredging  bucket  and  has  a  ca- 
pacity of  50  tons  per  hour.  The  boom  has  a  maximum  reach 
beyond  the  wharf  line  of  19  ft  and  is  54  ft.  above  mean  water 
level.  It  is  pivoted  so  as  to  permit  it  to  be  swung  to  one  side 
and  allow  masted  vessels  to  tie  to  the  dock.  The  operating 
machinery  in  the  cabin  consists  of  an  Kxerter  double  sliittm 


FIG.  3. — STKAM-ltRIVEN  EXCITEk  AND  PUMI-S. 

hoisting  engine  with  drums  for  the  hoisting  and  bucket-closing 
movements  and  a  motor-driven  crusher.  In  the  roof  of  the  cabiir 
i<  a  live-ton  receiving  hopper  into  which  the  clam-shell  bucket 
empties  when  unloading  from  boats.  1  he  coal  passes  from  this 
hopper  through  a  crusher  operated  by  a  is-hp  induction  motor, 
into  a  small  loading  hopper  beneath  and  thence  into  the  cars. 
A  turntable  enables  the  cars  to  run  on  any  trestle. 

Coal  is  handled  from  the  storage  pile  to  the  elevated  bunkers 
in  the  boiler  house  by  mean.s  of  a  system  of  scraper  conveyorj 
in  tunnels  beneath  the  storage  platform,  an  elevator  bucket  con- 
veyor and  a  scraper  distributing  conveyor  extending  longitudinally 
through  the  boiler  house  for  delivering  to  the  various  storage 
bunkers.  Keneath  e.ich  trestle  is  an  arched  concrete  tunnel  ex- 
tending inshore  from  the  wharf  .*I0  ft.  and  emptying  into  a  trans- 
verse tunnel,  where  a  cross  gathering  conveyor  delivers  the  coal 
received  from  the  longitudinal  conveyor*  to  an  elevating  bucket 
conveyor  for  delivery  to  the  Iwiler  house.  The  conveyors  are 
operated  by  a  15-hp  induction  motor  which  drives  the  scrapers  at 
a  speed  of  qo  ft.  per  minute  at  which  speed  the  conveyor  system 
has  a  cap.iciiy  of  50  tons  of  coal  per  lumr.  Ontlet  hoppers  are 
proviileil  about  every  13  ft.  in  the  longitudinal  tunnels  beneath 
which  are  receiving  hoppers  with  delivery  spouts  and  aprons  to 
direct  the  coal  into  the  conveyor  trough.  From  the  cross  tunnel 
the  ci'al  is  elevated  by  a  bucket  conveyor  to  a  height  of  35  ft 
.nbovc  the  storage  platform  level  where  it  is  dumped  into  the 
convcy<ir  in  the  boiler  house  monitor.  There  is  also  a  direct 
chute  connection  with  the  elevating  conveyor  which  permits  of 
coal  being  delivered  direct  from  the  car*  when  a  bnal  l«  unloading 
thus  dispensing  with  any  rehandling. 

The  distributing  conveyor  in  the  boiler  house  monitor  is  similar 
in  design  and  capacity  to  those  in  the  tunnels  beneath  the  storage 
platform,  and  is  operated  by  a  lo-lip  induction  motor  located 
within  the  boiler  house.  This  conveyor  is  carried  from  the  de- 
livery spoilt  of  the  elevating  conveyor  to  the  boiler  house  monitor 
I1V  a  w<"«len  supporting  structure  inclined  at  an  angle  of  15°. 
Within  the  boiler  honsc  the  conveyor  is  carried  in  the  frameworic 
of  the  monitor  and  the  scraper  trough  has  dumping  outlets  at 
frequent  intervals  with  chutes  to  jiermit  the  deliver)'  of  coal  into 
any  of  the  bunkers  over  the  fire  room  floor.  These  hunkers  are 
15  ft  square  at  the  tup  and  S  ft.  deep  and  have  a  capacity  of 
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IS  tons.  A  traveling  wcitthiiig  hopper  delivers  the  coal  from 
the  bunkers  to  the  slukcr>.  ifi  measured  lots  of  1,000  lb.  or  less. 
'J'his  device  is  shown  in  Fig.  2.  It  conai$ts  of  a  cylindrical 
receiving  hopper  28  in.  in  diameter  and  3  ft.  high,  which  with 
its  weighing  mechanism  travels  on  a  runway  of  8-in.  channels  be- 
neath the  undercut  gates  of  the  bunkers,  thus  permitting  cual 
to  lie  taken  and  measured  from  any  bunker  and  delivered  into 
any  of  the  stokers.  The  scale  mechanism  is  suspended  from  a 
car  framework,  beneath  which  is  suspended  the  swinging  com- 
pensating links  and  reducing  levers  for  the  scale  upon  which 
the  hopper  is  supported.  The  car  and  hopper  arc  caused  to 
move  along  the  runway  by  a  chain  wheel  mounted  on  one  of  the 
axles  of  the  car,  the  chain  being  within  easy  reach  from  the 
floor.  The  outlet  gales  beneath  the  bunkers  arc  provided  with 
chain  connections  for  ease  in  opening  and  closing  from  the  f1o<ir 
in  measuring  out  quantities  of  coal.  The  delivery  chute  beneath 
the  hopper  is  suspended  by  a  ball  bearing  joint  which  permits 


it  to  be  swiveled  from  one  side  to  the  other  when  traveling  along 
the  runway.  The  entire  coal-handling  equipmiMit,  including  the 
unloading  tower,  trestle  lines  and  automatic  car  operating  system, 
tunnels  and  scraper  conveyors,  etc.,  was  built  by  the  Exeter  Ma- 
chine Works,  Pittston,  Pa.,  after  the  designs  of  the  consulting 
engineer,  Mr.  C.  O.  Mailloux. 

The  present  boiler  equipment  consists  of  four  horirotil.il  water- 
tube  boilers  built  by  the  .■\ultman  &  Taylor  Machinery  Compiiny, 
two  being  of  425  hp  and  the  other  two  having  a  capacity  of  500 
hp  each.  The  boilers  arc  installed  in  two  batteries  and  are 
equipped  with  Foster  superheaters  capable  of  raising  the  tcm- 
persiture  of  all  steam  delivered  at  the  rated  capacity  of  the  Iwilers, 
150*  F.  above  saturation.  The  boilers  have  delivery  nozzles  for 
both  saturated  and  superheated  steam,  which  is  delivered  to  the 
turbine  room  by  a  duplicate  piping  system,  one  for  the  super- 
•      healed  supply  to  the  turbines  and  the  other  for  supplying  saturated 


steam  to  the  auxiliaries.  Each  boiler  is  equipped  with  a  Roney 
stoker  operated  by  standard  We&tinghouse  stoker  engines,  two 
of  which  arc  installed  with  coupling  connections  between  the 
.sections  of  the  driving  shaft  so  that  either  may  operate  both 
stoker.*  together,  or  either  battery  separately. 

Ashes  are  removed  through  a  tunnel  beneath  the  furnace  ash- 
pits, cars  running  upon  the  narrow-gauge  track  permitting  the 
ashes  to  be  dumped  directly  mto  them.  Each  furnace  is  fitted 
with  a  fire  brick  lined  ash-pit,  in  the  lower  outlet  of  which  are 
trap  doors.  These  doors  are  normally  held  up  in  place  by  sector 
blocks  upon  a  rocker  shaft  beneath.  The  hand  wheel  upon  this 
shaft  is  fitted  with  a  connecting  rod  and  lever  by  which  it  i> 
possible  to  dump  fir.st  one  door  and  then  the  other  without  dis- 
comfort to  the  operator,  Tht  trap  doors  are  of  ^i-in.  steel  plate 
lined  upon  the  inner  side  with  cast  iron  for  protection  from  the 
heat  of  the  ashes.  There  is  also  a  soot  chute  connecting  from 
nithin  the  boiler  setting  to  this  ash-pit,  by  means  of  which  soot 


It 


can  be  shoveled  out  without  bringing  it  into  the  boiler  room. 
The  ash  cars  are  elevated  to  the  surface  for  dumping  by  means 
of  a  plunger  elevator.  The  smoke  flue  connections  to  the  stack 
are  beneath  the  boiler  room  t1oor  in  a  space  at  the  rear  of  the 
boiler  settings.  Each  boiler  has  a  flue  connection  extending  from 
the  rear  of  the  setting  and  connecting  with  the  main  flue,  which 
is  of  substantial  fire  brick  construction. 

Two  5.000-hp  closed  feed-water  hcate/s  located  in  the  side 
bay  of  the  turbine  room  and  fed  with  exhaust  steam  from  the 
auxiliaries  heat  the  boiler  feed  supply.  The  heaters  are  cross- 
connected  so  as  to  permit  either  one  to  be  operated  independently 
for  facilitating  examination  and  repairs  to  the  other.  Feed 
pumps  are  also  installed  in  duplicate,  either  one  being  capable 
of  supplying  the  boiler  equipment.  The  water  supply  for  the  sta- 
tion is  obtained  through  a  pair  of  3-in.  driven  wells  at  the  rear 
of  the  boiler  house  adjacent  to  the  stack.   Water  is  pumped  from 
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these  wells  by  an  electrically-driven  triplex  pump  to  a  50,000- 
gal.  storage  tank  upon  the  hill  opposite  the  power  bouse.  The 
water  in  the  tank  upon  this  hill  being  about  80  ft.  above  the  level 
of  the  water  service  maiiu  in  the  boiler  room,  a  deliver>'  pressure 
upwards  of  40  lb.  is  available  by  gravity  for  fire  protection  and 
local  service.  The  water  is  of  excellent  quality  and  is  thus  serv- 
iceable for  the  "make-up"  to  the  condensation  of  the  turbines  for 
boiler  feeding  purposes.  The  main  boiler  feed  supply  is  stored 
in  two  hot  water  cisterns  in  the  boiler  room.  Each- of  these  cis- 
terns has  a  capacity  of  2,000  gal.  and  receives  the  condensation 
from  the  condensers  directly,  the  make-up  being  added  auto- 
matically by  a  float  valve  on  the  water  service  connection  to  the 
cistern.  Six-inch  suction  connections  from  the  feed  pumps  are 
made  in  duplicate  to  the  cisterns  for  either  pump.  These  6-in. 
lines  enter  the  cisterns  through  stuflfing  l>o.\  sleeves  in  the  side 
of  the  cistern  wall  about  3  ft.  beneath  the  normal  water  level. 

The  steam  turbine  generating  equipment  of  the  station  as  at 
present  installed  consists  of  two  400-kw  Westinghouse  turbo- 
generator and  one  1,500-kw  General  Electric  turbo-generator 
unit,  space  being  provided  for  an  additional  1,500-kw  unit  when 
future  growth  so  demands.  The  turbines  embody  the  well- 
known  standard  construction  of  the  Parsons  and  Curtis  type$.  as 
a<lapted  for  direct  connection  to  revolving  field,  two-phase  alter- 
nators, the  Westinghouse  units  running  at  3.600  r.p.m.  and  the 
General  Electric  unit  at  900  r.p.m.  Superheated  steam  is  sup- 
plied to  the  turbines  through  S-in.  lines  from  the  12-in.  main 
tuperheaied  steam  header  to  the  two  small  units  and  a  lo-in.  line 
to  the  1,500-kw  unit.  Each  of  these  superheated  steam  con- 
nections is,  however,  interconnected  with  the  8-in.  saturated 
»tcam  header  in  the  boiler  room  for  purposes  of  reserve  supply, 
which  in  case  of  accident  to  the  superheated  line  would  enable 
the  turbines  to  be  operated  temporarily  with  saturated  steam. 


equipped  with  drip  connections  which  are  drained  by  return  steam 
traps. 

The  turbines  are  operated  with  individual  surface  condenser 
equipments,  which  are  located  underneath  the  operating  gallery 
and  in  close  proximity  to  the  exliau>t  connwiion.s.  The  two 
small  turbines  have  y>-in.  exhaust  openings  and  14-in.  atmospheric 
exhaust  linos  fitted  with  back  pressure  valves.    The  Curtis  tur- 
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bine  has  an  exhaust  connection  01  reclanRular  section  with  an 
18-inch  atmospheric  exhaust  line.  The  surface  condensers  used 
are  all  of  the  well-known  Worthington  counter-flow  type  with 
air  coolers,  condensation  being  removed  by  two-stage  turbine 
centrifugal  pumps.  The  condensers  for  the  small  turbines  have 
a  condensing  surface  of  jooo  square  feet,  while  that  for  the 
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The  two  steam  headers  are  similarly  interconnected  in  the  boiler 
t'tom  so  that  the  saturated  header  may  he  used  for  the  supply 
of  superheated  steam  temporarily  if  necfisary.  The  supcrhc;il«il 
piping  system  was  installed  by  Westinghouse.  Church.  Kerr  & 
Co.,  while  all  other  piping  was  creeled  by  the  Nassau  Light  & 
Power  Company.    All  piping  is  well  lagged  and  all  branches  are 


1500  kw  unit  has  a  condensing  surface  of  6000  square  feet.  The 
centrifuKal  pumps  for  the  comlcnsers  connected  to  the  smaller 
turbine^  arc  each  independently  driven  by  a  5  hp  induction 
motor,  while  the  pump  for  the  large  condenser  is  operated  by 
a  lo  hp  motor.  Dry  vacuum  pumps  are  used  in  connection 
with  these  condensing  units,  that  for  the  large  condenser  being 
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a  10  X  16  X  18-inch  U'finhinxtun  dr>'  vacuum  pump,  while  the 
two  400-kw  turbines  are  ierveJ  by  a  single  8  x  14  x  la-inch 
vacuum  pump.  Circulation  water  is  supplied  to  the  condensers 
by  two  No.  14  Worthington  volute  centrifugal  pumps  located 
beneath  the  switchboard  gallery  with  direct  suction  connections 
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to  the  intake  water  tunnel  leading  into  the  bay.  Each  of  these 
pumps  is  driven  by  a  vertical  automatic  steam  engine  and  has 
iS-inch  suction  and  delivery  connections.  The  deliveries  from 
the  two  pumps  luiite  in  a  jo-inch  header,  from  which  the  con- 
nections into  the  air  coolers  and  their  condensers  arc  taken. 
The  discharge  connections  crmsiu  of  two  ts-inch  lines,  one-  for 
the  large  condenser  and  the  other  for  the  two  smaller  units. 
Considerable  reserve  ca|i.-iciiy  has  been  provided  in  the  intake 
and  discharge  tunnels,  which  were  designed  for  eventually  sup- 
plying a  station  with  a  rated  capacity  of  5,;|00  kilowatts. 

The  electrical  generating  equipment  at  the  station  consists  of 
two  400-kw  Wcstinghousc  turbo-generators  and  one  isoo-kw 
General  Electric  turbo-generator  each  generating  (jo-cycle  two- 
phase  currents  at  n  potential  of  22t»  volts.  Duplicate  exciter 
sets  arc  installed  consisting  of  a  35-kw  molor-gcncrator  set  on 
the  main  galler}'  and  a  50-kw  ste:im-driven  genenitur  shown  in 
Fig.  J.    The  transformer  equipment  shown  by  Fig.  8,  consists 
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of  three  20O-kw  and  three  loo-kw  .Xmerican  tranifornicrs  which 
step  up  the  primary  potential  of  2200  volts  to  6600  volts  for 
distribution.  There  arc  in  addition  four  I7j4-kw  3-ampere  Gen- 
eral Electric  constant-current  transformers  for  street  lighting 
circuits. 
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Three  galleries  are  provided  for  the  controlling  switchboards; 
on  the  tfirst  or  main  gallery  are  the  generator,  exciter  and 
transformer  panels;  on  the  second  or  feeder  gallery  arc  the 
high  and  low  tension  feeder  panels,  while  on  the  third  gallery 
or  tower  are  the  lighting  arresters,  choke  coils,  etc,  for  the 
outgoing  low-tension  lines.  A  view  of  the  main  and  feeder 
galleries  is  given  in  Fig.  6.  There  is  a  panel  provided  for  each 
of  the  three  turbine  sets  and  one  spare  panel.  Each  is  fitted 
with  ammeters,  wattmeters  and  voltmeters  and  with  polyphase 
recording  watt-hour  meters  on  the  rear  of  the  panel.  Each 
panel  also  contains  synchronizing  plugs  and  two  interlocking  oil 
switches,  while  on  top  of  the  generator  switchboard  is  a  Gen- 
eral Electric  synchronizer  mounted  on  a  swinging  bracket.  Form- 
ing part  of  the  generator  switchboard  are  two  panels  for  the 
exciter  units  and  one  spare  panel  fitted  with  ammeters,  volt- 
meters, balance  indicators  and  knife  switches,  also  one  regula- 
tor panel  fitted  with  a  Tirrcll  regulator  and  one  main  trans- 
former bus-bar  panel  fitted  with  interlocking  switches  for  each 
bus-bar  with  time  limit  relays. 

To  the  right  of  the  generator  swilchbcxard  on  the  main  gallerr 
are  six  transformer  panels  fitted  with  single-throw  double-pole 
oil  switcJies  on  both  the  low  and  high  tension  sides  of  the 
transformers  and  with  ammeters  on  the  primary  circuits.  To  the 
right  of  the^e  panels  are  two  station  panels  fitted  with  knife 
switches  for  controlling  the  station  light  and  motor  circuits. 

On  the  second  gallery  are  four  two-phase  2300-volt  circuit 
panels  fitted  with  double-pole  double-throw  switches,  ammeters 
and  General  Electric  spring-expulsion  fuses.  Pilot  lights  are 
located  on  each  phase  of  each  circuit.  There  are  also  four 
scries  incandescent  street  lighting  panels  of  standard  design 
titted  with  ammeters.  Separated  from  these  panels  and  situated 
to  the  left  are  three  high-tension  feeder  panels,  one  spare,  having 
ariimclcrs  and  oil  switches  with  automatic  relays.  Choke  coils 
and  arresters  arc  fitted  to  both  the  high  and  low-tension  feeders 
in  the  tower,  the  arresters  being  of  the  low  equivalent  West- 
inghouse  type. 

The  general  switching  arrangement  is  as  follows:  There  are 
two  sets  of  bus-bars  pennilting  the  generators,  transformers  or 
circuits  to  be  connected  to  either  set.  The  connection  from  the 
l.SOO-kw  unit  to  the  switchboard  is  made  with  500,ooo-cir.-mil  rub- 
ber-insulated asbestos-covered  cable  tested  for  10,000  volts.  The 
cables  from  the  400-kw  units  are  of  Xo.  i  conductor  insulated 
in  the  same  manner  as  the  other  cables.  The  generator  and 
iransfonncr  bus-bars  are  made  up  of  copper  bars  2  inches  by  s/i6 
inch  in  cross-section.  High-tension  circuits  are  run  from  the 
(ilenwood  power  house  t"  sub-stations  located  at  Oyster  Bay. 
Kovlyn  and  Hempstead;  from  which  sub-stations  the  current 
is  stepped  down  to  ijoo  volts  for  local  distribution  and  street 
lighting  circuits.  In  addition  low  tension  feeders  are  run  from 
Ri>!.]yn  to  sub-stations  at  (ircat  Neck.  Port  Washington  and 
llicksville,  where  street  lighting  transformers,  local  circuit  panels 
and  regulators  are  located.  • 

The  company  has  recently  secured  control  of  the  Oyster  Bay 
KIcctric  I.iKht  &•  Power  Company,  and  it  is  its  intention  to  use 
this  company's  station  nt,  a  sub-station  and  abandon  the  present 
sub-station  at  Oyster  Hay  and  in  addition  shut  down  the  old 
steam  plant  consisting  of  300-hp  in  high  speed  engines  and  two 
joo-kw  single-phase  alternators  which  run  only  at  night,  and 
maintain  a  day  and  night  ser\'ice.  The  high-tension  transmis- 
sion line  is  of  No.  6  hard  drawn  copper  wire,  and  the  insulators 
arc  of  triple-petticoat  glass.  It  is  the  intention  of  the  company 
10  eventually  operate  the  transmission  lines  at  a  potential  of 
lu.ooo  volts  and  the  switchboard  galleries  and  lower  have  been 
laid  out  with  this  in  view.  .Ml  circuits  feeding  districts  within 
a  rive-milc  radius  arc  supplied  with  energy  at  2200-volts. 

The  plant  was  designed  by  C.  O.  Mailloux,  the  details  and  su- 
pervision being  in  charge  of  his  assistant,  W.  H.  Heath.  Since 
the  early  part  of  last  summer  the  station  has  been  operated  by 
J.  G.  White  &  Com]>any,  who  are  represented  by  K.  B.  Thorn- 
ton, manager  of  the  plant.  The  officers  of  the  company  are  E.  D. 
Morgan,  president;  C.  II.  Mackay,  vice-president;  C  I.  Reeves, 
secretary  and  treasurer;  John  Sarano,  superintendent  and  chief 
electrician,  and  J.  W.  Wood,  chief  engineer.  We  are  indebted 
to  Messrs.  Heath,  Thornton  and  Sarano  for  courtesies  extended 
in  the  preparation  of  this  article. 
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The  Botton  Eduon  Company's  Work  in 
Walledey. 


The  Edison  Ekctnc  lUununating  Company,  of  Boston,  bas 
reicuUy  made  a  contract  lo  (apply  the  town  of  Wcllesley  wMt 
electricity  at  a  wbolenle  fat^  and  tbe  detail*  ol  the  armffr 
■Milt  well  illustrata  the  admuMifet  wlucli  attnm  to  a  mbiiibiii 
cODWiBiiiiy  which  bcoMMfl  »  cco'.ral  itation  outomer  tutcad 
of  ancnpthic  to  icaUaa  tiie  doiAtftil  ccoaonuH  of  a  mtmidpal 
flaot  Wellesley  is  an  attractive  residential  suburb  uf  Boston 
loctted  IS  milei  west  of  the  South  Terminal  stiiiion  on  the 
Boston  and  Albany  Division  of  the  New  York  Ceiur:i:  Imc^. 
Its  i>opiila»ic>n  is  someiluiig  in  excess  of  5,000,  and  it  is  the  scat 
of  Wfiiesley  College,  a  girl't  edaealioiiBl  inatitntion  of  iater- 
naiionai  celebrity. 

Originally  the  town  purchased  current  for  street  and  com- 
mercial lighting  from  the  Natkk  Ga*  ft  Electric  Light  Cam^ 
paiqr.  Under  the  Natkk  contnel  the  rate  per  hilowatt-honr 
for  hoth  reitdeaK«  and  bwrinciB  lighting  was  14  cents  flat.  In 
im  the  Ediioa  Co.  toolc  over  the  Natick  Cb.'s  business,  and, 
of  course,  continued  to  supply  the  town  at  the  old  r.itcs.  The 
town  owned  all  the  poles  at  this  time.  As  the  time  of  expira- 
tion of  the  .V.itti  k  i:i  ii;r;ict  .ii)f>r.-i.-i<-licd,  .rjueslion  of  building 
a  muntctfuil  pliuit  canic  up.  1  he  Edison  Company  was  a«ke<J 
if  it  would  supply  electricity  at  the  town  line  on  a  flat  rate 
of  3  or  4  cents.  The  company  conld  not  do  this,  but  Instead 
it  made  the  town  a  proposition  on  the  basis  of  a  ataadard  light- 
hig  contract,  hy  which,  on  the  buit  of  the  last  Tear's  hasincss, 
*  net  rats  of  6  cents  per  kiiowatt-hour  at  the  town  luie  was 
made  ponible.  The  town  was  to  purchase  all  the  wire,  trans- 
formers,  meters,  etc..  which  belonged  to  the  Edison  G>mpany 
upon  its  distributing  ->  tini  wi-r.in  the  limits  of  il.i-  -ininiri- 
pality      The  proi-iMii m  accepted  at  the  U«:tob«r,  1905. 

tow  11  nurrtint;.  .mil  .1  seven  year  contr.ict  signed.  On  Janu- 
ao-  I,  ii>ob,  the  Edi&on  ptopcrty  was  tJlken  over  and  the  cur- 
rent for  the  town  supplied  from  tlie  adjacent  Edison  sta- 
tions in  Xattck  and  Newton.  In  the  veiy  near  fnture  the  cur- 
rent of  Welleslc}-  will  alt  be  soppikd  o««r  a  iDor^tc,  three- 
phase  line  abont  two  miles  long;  extending  from  Hbt  Edison 
distrihating  station  at  Walnut  St  and  Connnonwcalth  Ave,. 
Newton,  to  a  distnbutiflg  station  to  be  built  by  the  town  of 
Wellesley  ne^r  Wellesley  Hills  Square.  The  current  will  he 
generated  .it  gr.it  1.  Strft  st.-»tion  of  the  Edison  Com- 
pany in  South  Boiiton,  whence  it  is  to  be  transmitted  to  New- 
ton over  a  line  operated  at  lUSm  volts  and  about  10  ffiile!> 
long. 

The  Edison  meters  arc  to  be  instalk- 1  in  th-  distributing 
Station  at  Weliesky  Hills  Square,  and  the  drop  in  voltage 
hctwecsi  Hbt  tarn  line  and  thb  atatioa  is  not  to  exceed  i  per 
cent*  The  street  Kghtmg  in  Wellcsl^  is  furnished  l»y  25  cp 
series  incandescent  lamps,  the  equivalent  i6-ep  street  lighting 
connected  load  being  1,043  Limps  The  commercial  and  resi- 
dential lighting  loads  amount  to  8.251  equivalent  16-cti  lamps. 

Under  the  terms  of  the  iie.s  (omr.nct  all  bill-  ,.re  rrndercd 
monthly  to  the  town  on  the  basH  of  1  cent  per  i6-cp  l.imp 
hour  consumed,  until  the  consumption  for  the  month  exceeds 
2,964  times  the  number  of  hours  shown  in  the  following  table, 
this  product  constituting  the  mfaiimiuii  at  which  hills  are  ren- 
dered during  "ach  month: 

January,  50  hn.;  Pcbnianr,  40  his.;  March,  30  hrs.;  April, 
30  hrs.;  May.  20  hrs.;  June,  ao  hrs,;  July,  ao  hrs.;  August, 
ao  hrs.;  September,  30  hr». ;  October,  40  hrs.;  NoTctnbcr.  $0 
hrs.;  December,  50  hrs  ;  total.  400  !ir; 

The  ss/'A  lamps  mentioned  ;ib-j\e  rtiresent  the  cstiin.itc<i 
m.tjsimiini  number  r>f  lamps  1  i'lit  ■  1  il  m  re  time,  and  tins 
figure  is  to  be  used  .IS  the  fwLsis  oi  the  pnm.iry  l.nnip  hour 
charge  uunl  she  insi.tlhtion  of  a  dem.ind  meter  by  the  Edison 
Company.  The  maximum  reading  of  the  demand  indic.itor 
between  November  i  and  the  following  Fchmaiy  i  of  c.irh 
pear  plus  the  land  as  estimated  by  the  company  on  any  circuits 
not  connected  to  the  indicator,  will  be  Substituted  for  the  above 
figure^  e,9&«-  Tf  the  town  p.^ys  its  monthly  bill  within  10  d.i>s 
after  presentation,  the  rate  o(  charge  fur  all  electricity  consumed 


in  excess  of  the  above  mtmmum  is  to  be  4  cent  per  lamp  hour. 
Otherwise,  the  .Iiiir^e  remaini  .it  I  cent.  In  case  the  gross 
lamp  hours  coiibunifd  m  Ruy  one  month  exceed  10,000,  the  sec- 
ondary lanij)  hours  for  tiiat  nn'iith  arc  to  be  billed  -it  cent. 
Whenever  the  bill  iigutcd  at  the  primary  rate  of  I  cent  per  lamp 
hour  and  secondary  rate  of  OS  cent  per  lamp  hour  is  over  $ijo 
in  aiqr  one  month,  then  40  per  cent  diaoount  is  allowed  oa  the 
excess  of  die  bill  tap  to  ISSOk  and  50  per  cent  diaeoonl  in  CNeaa 

In  case  the  yearly  cost  docs  not  exceed  6  cents  per  Inlowatt- 
hour  in  the  average,  the  differeiKe  of  8  cent*  per  kilowatt-hour 
between  the  old  15  cent  price  and  the  new  oi-.e  can  be  apfjlied 
l  itlier  to  the  reduction  in  the  COSt  of  Street  lightii-.g,  or,  it  it 
stcmtJ  best,  aiter  jiiamtenance  and  operating  cxpcti$<i«  .ire  piiid 
within  the  town,  it  is  possible  that  some  reduction  might  be 
made  to  the  individual  consumer.  The  price  depends  entirely 
upon  the  maximum  demand  and  the  actual  current  consimiption 
as  indicated  tgr  meter.  In  the  two  months  of  1906  in  which  the 
new  phn  has  been  in  opcratioii  the  «oat  of  current  per  U]Bwatt> 
hour  to  ^  town  has  aemally  been  kia  tlian  6  cents.  The 
January  consimiption,  a8,ooo  IcHewatt-honrs,  was  billed  at 
$1,233,  or  4-4.1  ptr  kilowatt  hour  delivered  at  the  town 

line;  the  Fcbrtury  IojU  gave  iu  output  at  the  town  line  of 
24.000  kilowatt-hours,  costing  4.3  cents  per  Uf.;t  delivered. 
These  prices  arc,  of  course,  low,  partly  on  account  of  the 
winter  season  with  its  long  houTB  of  darkness,  and  it  ia  very 
probable  that  the  lower  consumption  of  current  in  the  tgnng 
and  summer  months  wUl  be  billed  at  hi^er  rates.  Wlnt  the 
average  for  the  year  ipo6  will  be  cannot  be  foretold,  bnl  tiiefe 
is  good  reaioa  to  expect  it  will  not  be  much  in  excess  of  6 
cento.  The  arrammnent  with  the  Fd-^m  Company  saves  the 
town  a  heavy  investment  in  K>  n<  i.iiiiiK  plmt  and  does  away 
with  the  trouble  of  r^-^.iu-.'.'.uf.  :■.  lenu:  ]  --citjjn  upon  the  town's 
responsibility;  it  wiwblio  mt.  ire  I  1  be  extended  with  the 
gre.iti -I  i.i  ili'v;  opens  tbr  w  n  tr  .1  pi.ssiblc  reduction  of  cur- 
rent over  old  bills ;  and  places  tlic  reli.ibiiity  of  an  Edison  sta- 
tion at  the  service  of  even  the  smallest  con.sumer.  Not  the 
least  advantage  is  elimination  of  the  haulage  of  large  quanti- 
ties of  coal  through  the  benutiiut  lesidenoe  streets  of  the 
town,  and  the  domg  away  with  a  smoke  nnisance  in  the  neigh- 
borhood. Flans  for  tlw  sccuiiog  of  new  hnsinett  are  not  fully 
organized  as  yet,  but  the  town  holds  the  entire  matter  in 
it-s  h.mds  and  has  every  advantage  claimed  by  the  advociies 
•  f  municipal  o«-i.r  I  ";'  in  reference  to  dealings  with  pri- 
vate consumers  and  control  of  the  service  within  the  com- 
munity. The  Edison  Company's  experience  in  methods  of 
getting  new  business  has  been  placed  at  the  town's  disposal. 

The  service  in  the  town  is  under  the  supervision  of  the 
Board  of  Water  and  Municipal  Light  Commissiaiiiers.  The 
chairman  of  this  board  is  Mr.  F.  L.  PnUer,  the  oOcr  mem- 
bers being  Mr.  0.  L.  Schofield,  and  Prof,  C  FnBer.  of 
the  Massachusetts  Institute  ol  Technokigy,  secretary.  Mr.  G. 
G.  S.  Perkiii"  is  the  manager  of  the  cleetric  light  service,  and 
Mr.  F.  O.  JohnM>n  is  the  treasurer. 

L'nbniken  l.imps  arc  renewed  free  of  charge  for  installa- 
tion and  renewal,  and  all  current  is  sold  to  consumers  by 
meter  at  the  fl.it  r.itc  of  14  cents  per  kilowatt-hour  with  a  mini- 
mum charge  of  $i  per  month.  The  ;«tandard  voltages  of  the 
commercial  system  are  110  and  330,  and  the  frequency  of 
the  entire  allemating  eurient  system  is  60  cycles.  When  over- 
head wiring  is  used,  w>  chaige  is  made  for  the  installatioa  of 
aenrioe,  provided  the  pohit  of  entering  is  not  over  too  ft  from 
the  street  line.  Where  rnidergnrand  service  is  used  the  town 
will  install  the  service  5  ft.  bc>ond  the  street  line  without 
eburiie  The  to«u  doe^  not  nv-t.»Il  or  become  responsible  for 
inside  wirni«  l.,itn|)s  ,ire  furn;^heli  consumerE  ;ti  S.  16,  32  and 
50-cp  sizes,  plain  frosted  bulbs.  .  On  special  application  too-cp 
l.imps  in  cle:ir  glass  and  Jo-cp  Meridian  lamps  are  furnished 
free  for  renewals,  but  not  for  installations.  Alternating  current 
motors  wound  for  no  volts  are  allowed  to  be  installed  ky  the 
coBsumer,  but  anything  in  excess  of  2  hp  requires  a  special 
agreement  with  the  Cotnmissioo.  Very  fow  motoia  ate  thus 
far  in  use  in  Wellesley.  Current  for  domestic  serviee  la  fur- 
nished continHousi}       hour;  per  day. 
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Differential  Central  Station  Rates. 

Tlie  npoit  Mibiiiittcd  Uaich  16  to  die  ChkagB  Qtf  CotuuSl 
Iqr  Mr.  Bion  J.  AnoM  and  Mr.  WilUam  Carroll  Chicago  tity 

dectricfan,  on  the  qnettkm  of  the  rediKtion  of  Chicago  electric 
l>(c)i;ing  rales  is  of  much  interest  aside  from  the  main  pur- 
pose of  the  rcfwrt,  on  account  of  the  disCTssinii  contair.cti  on 
the  general  subject  of  fquitable  central  station  rates.  1  he  nxain 
purpose  of  the  r^ort  was  to  give  tlie  ?«»ulu  of  an  investiga- 
tion into  the  business  of  the  Chicago  Edison  and  Cotnmonweafth 
Electric  Comi»anies  (o  assist  the  Council  in  the  consideration 
of  a  pteposed  reduction  of  ratu  chaflged  by  these  companies. 

The  tcport  is  dMdMl  into  two  faxtM,  in  ona  of  whidi  ia  con- 
•idand  the  queslioa  of  a  reasonable  maxismun  dennnd  on  the 
aasomptian  diat  the  companies  canhot  be  compelled  to  neeept  ' 
less  than  cost ;  the  second  part  taking  up  the  question  of  a  rea* 
SOnable  rate  cm  the  as^^iuption  that  the  ccinipanir.'s  can  be  re- 
quired to  serve  a  puUiuu  of  tlitir  cus-nmcrs  at  less  than  cost, 
provided  the  returns  on  the  total  hshtinR  liusiiuss  arc  reason- 
ably profitable.  In  the  prelimittary  portion  of  Che  r«^pon  it  is 
brot%fat  otit  that  there  is  very  tittle  eompliint  as  to  the  quality 
of  service  which  the  Chicago  companies  are  rendering.  These 
eonpaoies  employ  the  highest  grade  of  engineering  skill,  the 
OHMt  iaviOTed  ei|«ipmsit  and  the  latest  advances  in  the  ait  of 
generation  and  dtUriholion,  the  veenit  Mag  an  dectrie  light' 
ing  system  which  is  to  be  commended  for  the  reliability  anJ 
quaUty  of  its  .serrice.  While  the  use  of  large  modem  gen 
erators  in  great  central  power  stations  is  decreasing  the  cost 
of  producing  electrical  eiurjo',  this  as  off-set  to  a  certain  extent 
tlirough  transmitting  the  energy  lO  lOBgCT  ittttlltfft  wl  dis* 
tributing  it  over  wider  tcrrttorics. 

Tht  report  states  that  when  the  electric  lighting  business  was 
new  ti»re  was  »  general  adoption  of  a  maximum  rate  of  twenty 
«(nta  per  kUowatt-bonr.  This  rate  has  been  gradually  reduced 
in  Afferent  dties,  the  most  notdile  cmnple  being  the  fceent 
actko  of  the  dty  of  New  Yorh;  where  the  nunhnmn  rate  h** 
'  been  put  at  ten  cents  per  kilowatt-hour  in  the  borough  of  Man- 
hattan, a  congested  district,  and  at  twelve  cents  per  kilowatt- 
hour  ill  l!ir  hKitouf;!'.  <if  Droaklyn,  where  the  dislaim;  nf  Ir.ins- 
mission  is  grciilet  and  li>c  business  more  widely  -.catfi-nd 

In  Chicago  the  use  of  the  Wright  demand  sysi.-m  of  meter- 
ing and  durging  for  electric  lighting  iurnished  by  the  Edison 
nod  Cdmnnawicnlth  Companies  is  almost  univcrsuL  Widi  this 
qrtlen  two  meters  are  connected  for  each  cnsloiner,  one  (tiie 
watt  meter)  lo  show  the  UlownlMwus  of  etectrical  eoergr 
actually  supplied  during  angr  moutfa  or  other  period,  and  the 
other  (the  maxinram  meter)  to  show  the  greatest  demand  made 
at  any  one  time.  Rolh  meters  are  read  monthly.  The  charge 
for  current  li  made  at  the  rate  of  twenty  cents  per  kilowatt- 
hour  for  lhat  .inv.junt  oi  encr^'  eiliial  In  a  thirty  hours'  use  of 
the  capacity  indicated  by  the  maxmituii-deaidnU  uictec,  and 
at  the  rate  of  ten  cents  per  kilowatt-hour  for  all  current  in 
«9icen  of  this  amount.  The  maximum  charge  is  subject  to  a 
of  ao  per  cent,  for  the  prompt  payment  of  the  Vtt, 
and  the  low  rate  dnige  is  sttbjca  lo  niying  discounts  ao> 
cording  to  quantity  ntcd.  No  mhiimum  is  dnurged.  Tlw  ot|g> 
inal  installation  of  lamps  and  lamp  rencwaU  .ire  furnished  free. 

The  intention  of  this  system  of  charging  ii  to  make  ftwd 
Oistfimcrs  of  a'l  U'-ers  -that  is,  as  far  as  i>f^issible,  tu  make  each 
CUStOinet  pay  not  only  for  the  cost  Oi  actually  producing  his 
current,  but  a!s<i  to  stand  his  equital>le  share  of  the  &xed 
charges  upon  the  investment  which  is  luti  been  lieccssary  to 
make  in  order  to  get  ready  lo  serve  him.  The  demand  meter 
<iiffe(«ntiatca  between  "short-hour"  users  and  "long-hour"  users, 
and  gives  Uw  hendit  of  ibe  lower  or  seooodary  rales  to  a  cus- 
tomer only  after  he  has  paid  for  sufficient  cnnent  at  the 
maximum  rate  to  icfaubnne  the  company  for  the  nie  of  ila 
•capacity  as  indicated  by  the  maximom  meter. 

The  necessity  of  some  such  system  of  charging  arises  from 
the  fact  th.it  electric  companies  must  m.uniliuttite  the  most  of 
their  product  only  as  required,  and,  therefore,  cannot  in  fair- 
swH  to  ibemadvm,  or  to  the  communis,  charge  a  flat  nto  dmi- 


lar  to  tliat  of  the  gas  comp-inies  who  can  manufacture  gas  at  a 
unifonn  rate  and  store  it  in  gasometers.  Storage  batteries  are 
used  by  dcctric  companies  to  aceompiliita  a  similar  objecti  but 
the  aoai  of  batteries  prohibits  their  use  for  aiiiy  oooiidRaUe 
amoant  of  the  load.  There  arc  a  namber  of  qwlema  of  dmg- 
ing  in  use  in  different  cities,  all  of  which  have  becfl  adopted 
\^  ith  the  Idea  of  dividins  tlie  ch.irge  for  current  i".to  two  parts, 
one  v.trying  with  the  fixed  expiiwes  on  the  entire  system,  and 
the  other  varying  with  the  output  of  the  generating  plant.  The 
system  ttow  in  use  in  Chicago  was  adopted  after  a  careful  in- 
vestigation and  has  been  thoroughly  introduced  so  that  at 
present  over  95  per  cent,  of  the  ligitting  customers  of  the  two 
companies  are  served  through  tiie  double  meters. 

It  should  be  polntod  oot^  bowerer,  that  the  mDvcment  to 
ffeduee  the  maximum  rate  and  die  qrstem  of  dutiging  pre* 
vided  by  the  Wright  maximum  meter  are  diametrically  ofH 
po«ed.  To  reduce  the  maximum  would  ordinarily  mean  to 
cviialize  the  schedule  of  rates,  that  is,  if  the  maximum  is  re- 
duced and  the  income  remains  the  same,  then  the  minimum 
must  be  correspondingly  increased,  the  movement  U  iiig  toward 
a  flat  or  uniform  rate,  and  this  ts  exactly  what  the  advocates 
of  the  Wright  demand  system  are  trj'ing  to  get  away  from. 

The  working  out  of  tbe  Wri^  demand  system  to  iu  bigi- 
cal  conclusion  would  mean  that  each  eustooMr  would  stand  on 
his  own  feet  and  pay  fbr  dm  actual  and  equitable  cost  of  hte 
service  plus  a  profit,  and  if  this  couM  be  done  die  supply  com- 
panies would  be  doing  no  part  of  their  business  at  a  toss :  but 
(his  cannot  be  accomplished  if  a  Umit  is  put  on  the  maximum 
charge. 

On  the  othrr  h.ind,  if  the  maximum  charge  is  reduced,  the 
lighting  compaiiiis  will  be  forced  to  do  a  certain  amount  of 
their  business  at  a  loss,  that  is,  the  "sliort-hour"  consim»ers— 
who  arc  the  ones  most  affected  by  the  maximum  rate— will  be 
getting  their  cnrrcnt  at  leas  than  actual  cost,  and  the  loes  must 
be  made  up  by  a  redwotini  fat  ineattMi  or  Ijr  making  higher  than 
wouM  otherwise  be  neeeeeaiy  the  rate  to  the  loo^toii*  coR' 
snmer. 

Theoretically  each  customer  should  pay  for  his  own  service^ 
and  as  the  Wright  dcrn.'.nd  ivstem  aims  to  accomplish  this  re- 
sult. It  is  theoretically  a  step  111  the  right  direction.  On  the 
same  theory,  however,  every  tiu-Tchant  should  charge  propor- 
tionately more  for  the  delivery  of  sm.tU  purchases  than  for 
larger  ottes — that  is,  if  a  pound  of  coffee  or  a  yard  of  silk  is 
delivered  by  itself  a  Uglier  citarge  per  pound  or  yard  shouM 
be  made  than  would  be  the  case  if  this  small  purchase  wire 
to  be  deBwnd  widi  a  larger  bin  of  goods.  TUs  poUcgr  woold 
not  be  conddeicd  $fiod  bminese.  As  oAer  meichanls  eaoaidcr 
it  to  their  interest  to  do  a  ccrtam  amount  of  fheir  small  bud- 
ness  at  a  loss  it  is  not  surprising  to  find  that  public  sentiment 
is  in  favor  of  reducing  the  maximum  rate  for  lighting,  even  if 
the  supply  company  must  make  up  this  loss  by  a  slightly  larger 
charge  than  would  otherwise  be  made  upon  their  larger  sales 

The  problem,  therefore,  resolves  itvrlf  into  the  estabhshing 
of  a  fair  balance.  The  de!<irc  of  the  lighting  companies  is  to 
malce  each  ctistomer  pay  his  own  bills,  and,  therefore,  they  imb 
to  mi  a  adiedule  with  a  high  max^imn  and  a  low  minip 
mum.  The  sentiment  of  the  paUic 'm  apparently  to  reduce  the 
mmdmnm  so  as  to  give  die  greatest  nnmher  of  cnstomers  die 
benefit  of  a  comparati^ly  lower  rate,  even  if  this  benefit  is  to 
be  scctired  at  a  loss  to  the  companies,  or  at  the  expense  of  the 
wholetak-  customers  The  question,  tlierefore,  involves  the 
rik-f  tL.  of  the  "sliort  liour"  customer,  of  the  '"loiig-hoor"  cus- 
tomer, of  the  wholesale  customer,  and  of  the  producer,  and 
shouM  not  be  settled  endre^  in  favor  of  angr  one  and  at  tte  cxr 
penw  of  the  others. 

Ttting  np  the  question  of  a  reasonable  maximum  rale  OO 
the  assumptsQW  that  the  companies  cannot  be  compelled  to  ac- 
cept less  than  cost,  two  ways  to  alter  the  present  maximum 
rate  are  mentioned: 

a.  By  changing  the  maximum  part  of  the  rate  to  15c.  to  14c, 
to  t  ie,  to  12c,  to  tic,  or  to  10c.  as  may  be  agreed,  leaving  the 
secondary  part  of  the  rate  at  us  present  amount,  viz.,  toe  The 
reducdon  of  the  maxfamnn  rate  in  this  way  to  nc  without 
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changing  the  scc<in<Jar>'  rate  ivuulij  ilitis  uliiinaicly  result  in  a 
'■flat"  rate  which  would  treat  ail  nistotsu-r*  alike  ineSfWCtifC 
of  the  amount  oT  cliamictCf  of  their  demiiiids. 

b.  By  changiiqr  the  ltMt»  dttriflf  which  the  demand  rcBiMerad 
hy  the  tnaxiimiin  meter  fflint  be  need  befDK  the  atttomer 
Ceu  the  bcoefit  of  the  Mcondary  or  lower  isle.  At  prewnt  diis 
mxin«m  dcimad  (in  ktlowetts)  it  mnlt^ilicd  W  Sfi  (hours) 
to  get  the  leilewttt-tuntrs  which  must  be  used  at  the  maximum 
rale  hefore  the  setondao'  rate  i.*  applied.  This  houi-.  r  nKlii 
be  reduced  to  20  hours,  to  15  hours,  or  li>  10  hmirs,  i.ml  '.he 
re*ult  would  be  to  reduce  ;l-.c  fintr,r-L.  i\  liil  i;  sli.inlii  he 
bonic  in  mind  that  the  maxiimim  drnuind  mcier  does  not  indi- 
cate the  length  of  time  during  which  this  greatest  demand  con- 
tinues. Whether  or  not  this  syitem  works  an  injustice  depends 
npOO  the  character  of  the  customer's  load.  For  instance,  in 
the  case  of  a  flat  owner  niing  hi<  maximiun  mnnber  of  lights 
for  onlsr  two  or  Ihne  cveniiiigs  m  a  month  the  practice  of 
ciiai|lilg  for  30  honra'  nte  oi  this  maxinmm  capacity  would  h« 
witntg,  but  to  a  restaurant  Icecpcr  usIur  his  maximum  capacity 
for  four  or  fuc  l-..-urs  n  il.iy,  i.r  13,0  li'Hir-  fur  iimiiili  iusUMd  of 
thirt)',  the  iirmiKi-  i>f  v.^r.,-^  tlu  1  c;iisi,iiii  .10  1-  11  il  imfuM'fable 
to  the  user. 

There  cati  be  no  douU  tiut  with  the  maximum  rate  as  at 
present  that  some  customers  arc  served  at  a  loss.  In  fact, 
figures  have  been  compiled  b>-  the  companies  showing  that  a 
large  percentage  of  their  customers  arc  supplied  at  present  at 
lesa  thaa  cott.  In  apite  of  this  fact,  iMwever,  the  compaiiiea 
have  evidently  thonglit  it  best  lo  rednce  their  maximnm  rates, 
which  indicates  their  willingness  to  do  a  certain  amount  of 
business  at  a  loss.  If  this  is  "reasonable,"  how  far  can  it  b« 
carried? 

No  attempt  was  Ituislc  in  tl)V  itivtsti«;(li:jii  .it  IcinjUi 

the  minute  details  of  the  iii<:tlio<l  uL-<.d  b\  ilic  tori-.]<;nii<  s  in 
figuring  their  costs  to  their  smaller  customers.  A  very  cursory 
CJcainination  of  the  subject  will  lead  to  the  conclusion  at  once 
that  •ome  of  the  bnaineu  ia  carried  on  at  a  loss,  and  that  quite 
a  number  (perhape  as  per  cent)  of  the  onloaiers  are  not  pio- 
duckg  a  pmlit  A  fcdnetioa  in  the  maxiniHiii  rate  will  nataral- 
}f  lacreaie  the  number  of  eutooMn  in  tfu>  dati,  which  nnm' 
her  is  dafaued  br  tbe  companiea  to  be  at  the  preaent  time  over 
lOtDoa 

Although  the  number  of  customers  getting  served  at  a  loss 
niay  appear  l.irgi-.  the  total  amount  fi  actual  loss  to  the  com- 
panies whfii  nicaHiircd  in  dollars  ci-m[>:iri-(l  t  i  tl.c  tot^il  iiivoiik- 
from  all  ligiitiUK  lustomers  is  small,  for  it  is  only  those  using 
a  small  amount  of  current  tliat  are  sup{died  at  a  loss. 

It  ia  only  by  arbitrarily  redudog  the  maxinmm  rate  in  one 
of  the  ways  indicated  above  that  the  "sboit  hour"  customers 
win  get  dit  bcneil  of  advaacca  made  in  the  art  For  imtanee. 
die  actual  coat  fsr  fad  used  in  prodadag  Ute  electric  current 
of  the  companies  under  discussion  is  such  a  small  proportion  of 
the  total  cost  of  supplying  a  small  or  "short-hour"  customer 
lli.ii  ii  -Diiir  iiii-tlirifl  were  discovered  whon-^  v  iht'  c^'-:  l  i  im  1 
ci>uld  tw  ctUir«ly  eliraiiiatcd,  the  investment  ri:nLiiiiint;  l'  r  -anu 
a>  at  present.  Ihe  reduction  in  the  maximum  rate,  it'  ^'h  in-.in 
bcnctit  were  to  be  given  to  the  customers,  would  only  ;uiiouiit 
to  cent  per  kilow all-hour.  To  a  customer  paying  the  16-cenl 
rate  this  rcdnction  would  not  be  material,  while  to  a  wholesale 
cttilomer  fening  energy  lay  at  4  cents  per  kih)watt-hour.  a  re- 
dnetioa  of  'A  cent  per  wiit  would  produce  a  eonsiderafale  aav 
ing. 

Improvcmeiils  are  being  made  in  the  art  of  Rfiicrating  and 
distributing  electrical  energy  which  are  gradually  decreasing 
the  cost.  The  volume  of  the  electric  light iiiK  business  in  Chi- 
C.'igd  IS  iiicr<M«iiig  rapidh,  and  this  iiicrr«>e  i^  gradually  dc- 
ereasing  the  cnvt  uf  cAch  unit  dI  current  distributed.  The  larger 
siws  of  the  generating  iitills  now  available  make  the  cost  of 
gettttig  ready  to  serve  emh  customer  k-^s  e;ich  >ear.  The  use 
of  balleries  lo  insure  reliability  of  scrxice  and  the  extension 
of  the  circuits  into  hiiger  and  more  sparsely  settled  territory 
are  offisetn.  however,  to  the  general  tendency  toward  a  reduc- 
linn  in  cost. 

li  the  (<iiit<  iiti'Mi  I--  made  and  maintained  that  the  companies 
ait  i^'i  to  bt-  c>(M.i:t>.'U  to  do  any  business  whatever  at  a  loss 


then  the  present  maximum  rate  cannot  be  reduced.  If  the  ques- 
tion is  how  much  of  their  huiness  they  can  be  expected  to 
at  a  toss,  then  the  answer  can  only  be  scientifically  determined 
by  going  more  deeply  into  their  affairs  than  has  been  done  thus 
far  in  this  discussion.  It  is  only  by  taking  a  hnad  view  of  the 
entire  busincas  that  a  conclusion  can  b«  arrived  at  as  10 
whether  the  tnaxtmum  rates  can  be  reasonalify  icdtieed. 

The  report  then  lakes  up  the  discttssion  of  a  reasonable  rate 
on  the  assumption  that  the  companies  can  be  require.!  to  serve 
,1  puiuon  of  their  customers  at  less  than  cost,  firov:i!cd  the  re- 
turns on  the  tot.ll  lighting  busmcss  ;ire  rr.i  .uiinnily  proiitr;b'.e 

Thert  are  a  large  number  of  combinations  of  Ok  rrnxim  im 
and  minimum  rates  which  can  be  made.  The  conip mit  it 
'seen^  are  wflling  to  agree,  under  certain  named  conditiuiu,  to 
reduce  their  ptescot  tales  of  16  cents  and  10  cents  to  a  maxi- 
muffl  of  t4  cents  and  a  ucoodaiy  of  9  cents  for  the  next  two 
years,  with  a  further  rtduetloa  to  u  cents  for  tl»  unuDnrnm 
rate  .Hirl  K  rents  for  the  secondaty  foT  Itw  last  three  years  of 
the  ncx:  :,%e  year  period. 

In  order  t"  ^■:  1  u  the  re'.itive  ir.fluence  of  these  siiKK'^'cd 
rates  upon  the  iiii.oiu«  it  ;he  eenipanics  as  compared  with  other 
rates,  including  a  flat  in:c  >■  10  cents  per  kilowatl-hour,  the  ial- 
towing  table  has  been  compiled : 

Ptanilile  OmiUR*  fal  Rel«*                   TMaVbogBW  To^jI  Incrme 

im  Cent*  pet  KlfewilS-Benr,                  at  Variew  at  \  an  i» 

Bait*  R&te*. 

Jo  Md  10  ,  ■                         no.a4(  Man* 

16  and  !•  f>.a  ^.ali 

IC  and  I*  wWi  la  hrs.    I                             ^       '  . 

tiiBcJbaK.       t    >•.• 

14  and  10  f 

14  and        ftUg|{r»le  J  hy  ^ 

3  yearn  I  ' *"  ""^ 

I J  uimI  I  o —  J 

14  anil  8 

»"'!  »    .  Y   SJ.J  1^.7 

10  Kita  in  Im  m«  J 

It  and  8— SuggcHtd  h>  „ , 

cotnpanin  tor     i        "" '"  ' 
last  J  ycus  I 

■a  and  <   7i.«  »>.4 

The  above  table  shows  that: 

a.  The  reduction  in  rates  alreaify  in  force  attd  made  volnn- 

tarily  by  the  companies  amoiiiuecl  tei  :i  reiliuiinn  in  their  trre.s- 
income  from  lighting  of  per  cent.  This  does  not  include  thi? 
loss  sustained  I7  waiving  their  miniinnm  chaigc,  which  was  done 
at  the  same  time. 

The  reduction  of  rates  for  the  first  two  years  to  14  cents 
and  9  cents,  as  suggested  by  the  companies,  means  a  further 
reduction  of  7  per  Cent  from  their  original  income,  or  a  total 
reduction  of  14,*  per  cent. 

r.  Tlie  reductkm  lo  la  cents  and  8  oemt  as  suggested  by  the 
companies,  means  a  further  rednction  amonntiisg  to  a  total  of 
H  i  per  cent  of  their  income, 

if  This  last  rate  of  12  crnis  and  H  cents  is  /iCtually  less  lhan 
;i  flat  rate  of  10  cents  per  kilowait-h«iir.  mi  leei^iim  of  the  fact 
that  the  amount  -v>M  .it  .mnnhirx  t:i^  :..er,ii;  s  twice  the 
amount  sold  at  the  primary  rate,  so  that  under  these  conditions 
a  rate  of  11  ccMs  and  B  cents  is  the  same  as  an  average  flat  ram 
of  cents. 

<.  A  rednction  fif  rates  io  la  oenta  and  6  cents  would  mean 
a  a84  per  cent  decrease  in  an  income  based  on  a  rate  of  ao 
and  TO. 

f.  Either  of  the  ceimbinations  of  rates  (14  and  8)  or  (is  and 
r)>  are  an  cMict  aver.ige  of  the  two  sets  of  rates  proposed,  that 
is  (14  and  gi  and  (  ij  and  8). 

To  determine  whether  or  not  it  would  be  le.esunablr  lo  ask 
the  coiiipnnies  to  do  more  at  this  liiiio  than  they  have  indicated 
their  wi!1int;iirss  ti>  <|i>.  a  careful  study  and  analysis  has  bc«a 
m.ado  e>f  the  t'lKures  subniitled.  with  the  foUowitlg  results: 

a.  The  full  valuation  of  the  properties  and  frandiMca  as  fixed 
by  Ihe  Board  of  E(|uaKzation  for  taxation  purposes  is  $ai5,7x)i7.oOfr 

fr.  To  make  an  inventory  in  order  to  get  at  Ihe  exact  phyti- 
cal  value  of  the  properties,  or  to  make  an  ctthuale  of  a  re- 
placrmcni  %.ilue  would  lake  more  lime  than  has  been  allowed 
fpr  this  iiiveNUKation. 
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<■.  The  sum  Hit;il  of  the  oiU^tandiii);  boiuU  and  stocks  does 
t  ixcrnl  ill'  published  investment  upon  which  interest  ami 
dividends  are  paid.  That  is,  dividends  arc  not  paid  upfti  *t<>ck 
wllkh  represents  the  vahu-  of  the  franchise.  Xo  bonds  or  stock 
have  b«t-n  rrealU-'l.  however,  to  take  care  of  depreciation. 
■  d.  Interest  at  (he  nite  of  5  per  cent  It  paid  on  the  boMl  i»tK 
and  dividend!  at  the  rate  of  8  per  cent  annuiltj  are  paid  on 
and  stpcfc  isnwd.  Tbe  av«nge  annual  charge  for  interest  and 
dividend*  it  6.5  per  cent  on  die  total  par  value  «f  the  bond* 
and  Mock. 

i-  riic  MtrpUi>  eani^'in--  'it  :i:i>I  alovc  intercut  charges  arc 
alluweU  to  remain  in  the  tin  j-i  rty  1  »  overcome  the  depreciation. 
The  accumulated  surplus  aiid  rJc].:ccialion  account  amounts  to 
about  one-half  of  a  theoretical  depreciation  account  calculated 
on  a  basis  o{  6  per  cent  per  annum.  In  other  Wtwd*,  it  appears 
from  tbe  figures  submitted  that  the  companies  hare  not  been 
caminK  sufficient  surpltis  lo  eqtial  an  anniuil  average  dcprecia- 
tkNt  of  6  per  orm.  (Land  it  not  incfaidcd  in  the  depreciation 
calculation.) 

f.  The  lighting  load  it  idcrcaslng  at  about  the  rate  of  7.900^ 

kilowatt-hours  eaeh  year. 

)l.  The  operating  com-,  nrc  fli  t  n  .i-ir-g  f;rr>(hK> 'I',-  .i--  :iii)m  .i'.; 
mcfitA  are  made  and  economies  ace  mtroduccU,  but  ttie  income 
per  kilowatl-honr  has  decreased  in  .ibout  the  wmc  proportion, 
which  means  that  the  large  users  and  not  tbe  companies  have 
been  getting  the  larger  proportion  of  tbe  benefit  of  tbe  b- 
cfieaaed  economies  due  to  the  improvements. 

h.  TIm  hsvcalmem  per  Ulowatt  of  coimecied  bad  it  now  only 
about  one-half  as  imKh  aa  it  wat  five  years  ago  and  It  is 
mainty  on  acconnt  of  this  decrease  In  Isveatmcnt  per  wit  of 
capacity  that  the  price  per  unit  of  eneig)'  sold  may  be  expected 
to  decrease. 

i  Tli'j  |icrcctitage  of  current  sold  compared  lo  the  amount 
generated  is  decreasing  instead  of  increajiiuK.  This  is  due  lo 
an  increase  in  transmission  and  snb-ttation  losacs  incidental  to 
serving  a  larger  territory 

The  ratio  of  net  >  .mlll^^  to  gross  eandngt  of  the  Chicago 
eompaniet  is  slightly  le»s  than  the  evcrafe  of  a  number  of 
lighUag  companie*  in  other  large  cilies. 

After  a  veiy  carcfnl  study  of'  the  ritusttea  the  report  set* 
forth  the  conclusion  that  the  Edison  and  Commonwealth  Cam- 
patiiL^  can  afford  lo  reduce  tin  ir  "iiiViiinc  rati  - 

It  tlitri-  is  no  desire  on  the  pan  oi  the  city  10  ciutxirass  these 
o  iiip  'iii' tlii  ir  ift  irts  to  extend  their  lines  and  to  render 
ffKcieiit  .iiul  u  li.ible  -Service  then  their  ofTer  to  reduce  their  rates 
to  14  ci  nts  fi  t  the  maximum  rate,  and  9  cents  for  the  seojndary 
rate,  for  two  years  from  tbe  present  time,  and  to  12  and  8 
cents  for  the  next  followiflg  three  year*,  may  be  considered 
reaaonable  and  fair. 

A  tiwrDugh  investigation  pf  the  affairs  of  the  companies 
mi^t  show  tint  these  companies  couki  afford  to  reduce  their 
rates  to  10  cent!i  and  S  WMrts  (equivalent  to  a  flat  rate  of  6ji 
cents),  but  fn.r:;  .ill  '^^im  s  wfm  li  li.ivi  tu  cti  '.uhtnittrd  this  rate, 
at  the  preM^i;  nine  woiiid  1«  a  li.inlsliip  und  would  probably 
si  rii  .-,-.  'v  I  iiiSiu  ras*  the  companies,  but  it  is  reasonable  ti-  o\ 
pcct  that  the  companies  can  afford  to  and  probably  will  event- 
ually reach  this  latter  rate.  ' 


Cential  Station  Notes  tcova.  Watertown,  Wig. 


The  \V,it<T'r«  r.  <'i,i-  X  F'<-ctr;r  I'  l  ciij^any  operates  two  power 
plants:  uiiL,  hvdrjiiiic,  <jv.  the  k i  i  k  River  about  a  mile  from 
the  center  of  town,  and  the  it;ii  r  .i  -team  plant  down-town.  The 
latter  is  operated  only  durmg  the  eveiiit^.  The  company  ha.s 
been  pushing  the  gas  end  of  its  business  more  actively  of  latr 
than  the  electric,  as  the  electric  plants  are  loaded  to  their  ca- 
pacity and  die  gat  plant »  not.  The  capacity  of  the  electric  plant 
will  be  cidarged,  toon  after  whidi  a  more  active  catiipaign  for 
bniinest  wilt  be  begun.  The  conneclcd  lighting  load  is  now  about 
J.500  aUeRiating-cnrrent  incandescent  lamps  and  2$  ■commercial 
arcs. 

The  company  hat  fiXkiwcd  the  examine  of  a  number  of  other 


towns  in  southern  Wisconsin  and  adopted  the  Doherty  readinest' 

•r  rve  system  li  fltr>rK;n»;.  for  those  who  desire  it.  Tlie 
icaijiness-to-servc  ch..rgc  ;i  15  cents  per  month  per  l6-cp  lamp 
after  which  the  customer  pays  (■'  .  coiii  \<rx  !-.«  lifrtir  for  energy 
used.  The  other  system  of  chatgii'.g  is  a  minimum  hill  of  $1 
and  11'  J  cents  per  kw-hour  for  energy  used.  The  Doherty 
rate  in  Watertown,  contrary  to  tbe  experience  in  other  neighbor- 
ing towns,  has  not  proved  very  popular  among  the  merchants. 
Saloons  are  about  the  only  class  of  customers  Uddng  odvaniage 
of  it.  Storet  ctoie  at  6  p.m.,  except  two  niglttt  per  week,  and  for 
them  the  bilit  will  be  about  the  same  whether  ibty  adopt  the 
Doherty  rate  or  the  wy,  cents  per  kw-hour.  If  the  mert^hanu 

did  show  window  ligluing  ir  (Ji'|il.iy  li|.;h[ii-.g  A-.  uv.y,  th<  csrning 
after  closing,  the  Doiictly  laU:  vvtiislj  hi  an  .nl .  aiit.igc  to  them, 
and  this  is  probably  the  reason  for  its  (topuhnit)  m  tiosghboring 
towns  where  storekeepers  have  taken  advanlaije  01  it  to  do  dis- 
play li^tti^ 

The  company  furnishes  free  renewals  of  lamps  of  2,  4,  8.  16 
and  9«-cp  of  the  regular  shaped  dear  bulb  types.  Spadal  lamp* 
are  fntnished  at  the  difference  in  coit  between  them  and  the 
tttndard  lamp  of  die  same  candle-power. 


Central  Station  Questions  Before  the  Associa- 
tion of  Electric  Lighting  Engineers  of 
New  England. 

Ai  ;lu  I  nth  annual  meeting  of  the  Association  01  Electric 
Lighting  Engineers  of  New  KnglanU,  hdd  in  Boston,  March  ii, 
five  papers  were  presented  treating  of  Central  slatiim  topics,  ab- 
stracts of  which  are  given  below: 

raOTECTIO.V  FROM  HICH  VOITAC^CS. 

Mr.  G.  E.  Pabner,  of  the  Peitingrll-Andrcws  Company,  Boston, 
prescmed  a  paper  entitled  "Line  and  Station  Protection  Agamst 
High  Potentials.'  Mr.  Flafancr  bepin  by  pointing  out  that  at' 
most  aqy  line  can  be  protected  againet  poletHiab  if  ndkient 
insulation  and  enough  protective  devices  are  installed,  but  stated 
that  it  was  after  all  more  feasible  to  try  to  protect  the  weak  spots 
in  a  .system  than  to  attempt  to  insulate  or  protect  it  all  on  the 
^aiiic  M-,a';'  y  i  investment.  Tlic  '^Laji  rif.  a-  m  i  ,, lied  -t.it;c 
bjcikduwns  in  cables  an-  li-.-.c  ti>  ijrficts  which  ivjilow  short- 
circuiting.  The  lightning  ^lrIl^l<I  ini-u^y  a  weak  point  in  the 
system  purposely  made  weak,  and  it  should  in  all  cases  permit 
line  discharges  to  continue  without  going  out  of  service  or  with- 
out permitting  arcs  to  form.  Zinc,  antimony,  cadmium,  bismuth 
and  merauy  are  ideal  metals  for  use  at  dectrodes  ui  Itfhining 
arresters,  for  tbeir  vapor  does  not  perceptibly  decrease  the  re* 
sistance  of  the  trap.  The  ideal  construction  should  allow  equal 
opportiiiiitii  -  ,ii  all  |:h  i;-t-  h'f  the  discharge  of  ;,i  it  ail  i.tls. 

A  very  signiticani  plienomenon  was  noted  in  a  telephone  circuit 
which  Mr.  Palmer  installed  in  the  .Middle  West.  The  circirit  was 
aboat  too  miles  Ir>ttg  and  the  work  in  hand  was  the  rebuilding 
of  an  old  line  It  was  lound  that  when  new  clean  insnlatort 
were  used,  the  line  was  very  noisy  and  almost  too  poor  for 
service.  The  intulalon  of  the  old  line  were  put  back;  dirty  from 
their  former  service,  and  the  line  at  once  became  one  of  the  best 
in  the  whole  exchange.  The  diMributed  leakafre  took  care  of  the 
static  discharges  without  the  least  trouble. 

Mr.  Palmer  suggested  the  construction  of  a  ^plL  !  ^l  iiisulatt^r 
which  would  offer  a  high  resistance  path  ta  nirh,  » m-'iMru  ^  >' 
"crack"  in  the  electrical  system,  The  idea  would  be  to  dip  the 
insulator  into  a  metallic  solution  before  glazing  it,  mounting  it 
in  service  upon  iron  pins  with  a  common  metallic  ground  oon* 
nection.  The  metallic  film  would  not  act  as  a  conductor  in  the 
ordinary  sense  for  Ha  resiaunce  might  be  as  high  as  5<vxx>  ohmi, 
but  it  would  be  able  to  dissipate  abnormal  static  disdiargcs 
without  pum-iures.  Ii  is  not  now  considerod  k<x»\  practice  tt» 
prt>tect  Mrries  arc  circnits  with  arresters  designed  to  protect  the 
system  against  the  potential  due  to  open  circuits. 

Mr.  Palmer  concluded  by  describing  his  device  lo  prevent  the 
abnormal  use  in  potential  on  a  conslant-eurrcnt  arc  circuit  at  the 
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tub  transfornuiig  coiU  coniir  ijgclhtr  o.-i  ojjca  arcuit.  To  picseiit 
oi>cn;iig  the  other  circuit  or  circuits  of  the  transformer  in  case 
any  one  transformer  circuit  opens,  an  additional  lightning  arrester 
and  impedance  coil  arc  placed  across  each  circuit,  so  that  the 
discharge  potential  puio  through  the  impedance  ooQ,  opanlea  a 
Mlcmml  pimger  and  duKt-circuHint  tr^  wliidi  dead  ahoit- 
drcuiis  the  line  aJhcled  and  leaves  the  balance  «f  Ihe  light* 
burning  steadily. 

In  the  discussion  which  followi  il,  Mt  G  R  Sietsoii.  of  New 
Bedford,  mentioned  a  number  oi  inviihu-.'iii  punctiirci  in  cus- 
tomers' motors,  which  had  recently  occiirred  on  his  system,  and 
stated  that  the  trouble  was  finally  eliminated  by  installing  ar- 
resters and  kicking  coils  at  each  important  motor.  With  a 
flDCtiuting  knd  this  seems  to  be  the  safest  course.  Several  other 
namgen  tlaled  that  it  had  been  found  necessary  to  iaolat$  (ha 
tnmfomiera  aupplying  wireless  telegraph  atationa  with  power* 
and  to  diKontinuc  the  oniinary  (ronnd  wire. 

tHB  KAZIKVM  DEMAMS  VtSmt. 

The  next  paper  wa^  by  Mr.  J.  S.  Codman,  of  Boston,  the  sub- 
ject being  "Ui^cniiunation  in  R.ites,"  Mr.  Codman  began  by 
pointing  out  the  prevalent  opinioti  n  the  pan  of  the  public  that 
any  other  change  for  electric  current  than  a  uniform  meter  rate 
of  so  much  per  kw-hour  is  discrimination.  Sometimes  central 
atation  men  auhKribe  to  tbia  idea,  and  it  ia  high  tine  that  tba 
public  aheidd  be  made  to  appreciate  Halt  syeteoaa  ia  wlifcb  the 
rates  to  diffefent  CtttlOtners  vary  are  not  ncce?;sarily  discrim- 
inating, but  on  the  eontrary.  if  they  are  -iroperly  devised,  they 
approach  ideal  conditions  of  eri'.nty  far  more  than  .1  (l.K  meter 
rale.  A  private  company  cannot  be  fairly  charged  with  discrtra- 
inatinti  if  It  adopt!,  a  sy>teiii  of  late-.  proportional  to  the  cost  of 
supply,  and  as  a  matter  of  IacI  priviite  companies  in  this  country 
have  gone  much  fiirllier  in  this  direction  than  have  municipalities, 
while  jtnt  the  revene  ought  to  be  the  case,  and  no  better  example 
ttf  the  i^ograaiveneH  of  tiie  private  company  eonid  well  be  dttdl 

It  will  not  do  to  eitahllah  a  rate  for  the  majorilgr  of  the  am- 
tonien  and  tlien  make  special  diicomits  to  individnali^  evoi  If 
it  d'ves  <(in(  !r'^s  u>  supply  (hose  individuals.  Instead  a  schedule 
of  rates  shiuild  a.i'nmaticaUy  make  the  rate  proportiottal  to  the 
cost:  It  should  be  publlvhrd  and  open  to  general  inspection,  and 
above  all.  the  public  should  be  made  to  understand  that  the  rates 
will  Im'  adhered  to  under  all  circumstances. 

Of  all  the  ayitems,  the  flat  meter  rate  is  the  worst  as  regards 
diaciiminatioo,  since  under  it  the  charge  is  farther  than  with 
any  ollwr  system  from  beiqg  proportitmal  to  cost,  for  the  raaate 
that  tht  cxpenica  pitiportteoa]  lo  the  electricily  pnidnced  &«aa 
a  small  part  of  the  total  expenses,  including  iaACKIt  and  dcpiw- 
ciation.  Ordinarily  the  expen.ses  propcirtional  to  otitpifl  are  not 
more  than  is  or  20  per  cent  of  thf  whi  le  An  increase  in  rurrenl 
consumption  of.  say,  10  per  ceis?,  will  unly  increase  the  total  ex- 
penses '!>  thr  company  about  j  jn-r  cent,  which  means  that  the 
profit  of  the  company  at  the  given  rate  is  liable  to  become  ex- 
orbitant. If  the  eMUWnption  decreases  10  per  cent  the  decrease 
in  CKpcme  to  the  company  will  only  be  about  a  per  cent,  which 
may  tmdnly  reduce  or  wipe  ovt.llw  entire  profit 

Frani  sa  to  <»  per  cent  <rf  the  eiqicaies  of  a  ilatioii  are  pro- 
portional to  the  maximum  tend  which  the  (talibn  la  called  to 
carry,  for  it  is  this  which  determines  the  sire  of  equipment  The 
interest,  depreciation,  taxes  and  insurance  on  this  portion  of  the 
investmetil  in-  proporii.  I'lal  to  the  maximum  denia:-i.  a=  are 
also  part  of  the  ^.talion  waijcs,  repair*  ami  .i  sni.Tll  fraction  of  the 
Cati,  water  and  wa'tr  llrnrc  a  charge  based  on  the  maximtmi 
demand  will  be  more  nearly  proportional  to  the  cost  of  supplying 
enncBt  than  a  charge  baaad  on  llie  consumption.  This  is  roughly 
tba  baiia  of  the  old  contract  system  where  a  chatfc  is  made  fo* 
each  lamp  on  its  equivalent  in  other  apparatus.  This  had  the 
great  disadvantage  of  having  nr>  tendency  to  eeonomiaa  hi  thc 
use  of  current,  since  there  is  no  consumption  charge.  The  eoi»- 
tracf  system  is  well  fitted,  if  based  on  the  actual  maximum  de- 
mand, to  smaller  water  power  plants  where  m oder.ilr  w.iste  of 
current  is  not  a  serioiK  matter. 

The  most  modern  system  of  charging  is  known  as  the  demand 
system.  It  prevents  waste  just  as  weti  as  Hie  nnifann  meter 


Autl  yet  makes  a  rate  much  more  nearly  proportional  to  the 
cost  Mr.  G>dnian  then  cited  a  ii'.uiibi::  of  cities  usiMg  the  d' - 
nutnd  system,  among  which  were  Boston,  Brookliiic,  Chewier, 
Haverhill,  Walden,  New  Bedford,  Springfield,  Bangor,  Man- 
cheater,  Ftortamouth.  RtitUnd.  Benningtomt  Middlebury,  New 
Haven,  Nmr  York,  Dcnm,  aerdand,  litiaieapoliih  St  Paol. 
etc;  The  demand  system  is  based  cm  the  consumption  and  alio 
upon  die  acltial  maximttm  toad  which  occurs  at  the  customers^ 

premises.  There  arc  from  ju  to  .40  j.er  cent  of  thc  expenses  of  a 
central  station  rcraamins;  v.hich  are  pniporti  nm!  neither  to  niax- 
imum  demand  nor  coi'.fimiption,  am;  the  e\;>ir.^i;s  have  to  be 
added  Mosewlicre,  divi<iiiig  them  btiut'en  iiiaxiriium  demand  and 
coi»itmpt»on  as  seems  best.  If  thc  charge  is  to  be  proportinnal 
10  cost  thc  rates  most  necessarily  vary  between  customers. 

With  a  demand  qrstem  under  wliidi  the  dwTfC  is  baaed  on 
the  manhmmi  deasand  and  the  eimsumption  both,  die  average 
rate  per  rndt  of  conaumption  and  the  average  rate  per  wut  of 
maximum  demand  both  vary.  The  customer  who  gets  thc  lowest 
average  rate  per  unit  of  consumption  gets  thc  highest  average 
rate  per  unit  of  maxirauii.  demand,  and  \  ;ce  versa.  This  system 
i.s  not  only  best  for  U»e  electric  iigiit  coinparries,  it  is  also  best 
for  the  public,  sii>ce  it  results  in  lower  average  prices. 

Mr.  Codman  then  (le^crifwd  some  of  thc  various  demand  sys- 
tems, including  the  Hopkirii>on  and  Wright  systems  and  the 
qratems  in  uae  by  several  of  tiie  large  Edison  companies,  pointing 
out  Aeir  shnilarHy  of  principle  and  blowing  how  the  same  gcn- 
ccal  remits  m,iy  be  ohMined  bgr  widcily  diffemil  divisions  of  the 
rates  of  charging  Service  charges  are  made  on  die  assumption 
tii.1t  a  ]iart  of  the  exjjcnses  arc  directly  pri:i,->irtional  to  the 
tiuniticc  of  customers,  and  should  theretore  he  divided  directly 
among  the  customers  at  s<">  niufli  fier  he;\:i  'l  iiis  iv  r.i^f ifialile. 
as  there  are  probacy  expenses  amounting  t<j  perhaps  lu  per  cent 
of  thc  total  which  are  proportional  to  the  number  of  customers, 
snch  as  clerical  work  in  maldiig  oni  bills  and  keeping  customers' 
awwinds,  meter  readings  etc,  and  it  is  truly  scientific  to  make  a 
sepame  dnrge  to  cover  them.  Most  companies  cover  this  ex- 
pense hjr  a  slight  additional  charge  per  ktk>watt>hoor  and  a 
minimum  bill  of  one  or  two  dollars  per  munlh. 

Wholesale  discounts  for  quantity  of  consumption  are  often 
given  with  a  demand  systr:;;  and  tliey  are  justifiable  Jxrause  .1 
large  ootisumeT  cm  he  supplied  at  si  lower  rale  per  kilowatt-hour 
than  a  sm.\]l  cn^tomer.  WTien  wholesale  disoounls  are  given 
they  should  be  giver,  on  the  "block"  system. 

Some  companies  take  thc  connected  load  as  the  maximum  d^ 

maad.  Tbia  is  seUam  jnst:  it  serioasly  impairs  the  flexibility  of 
tiliUiiti^  »  an  imtallatioa  and  dtKourafes  the  nie  of  new  ap- 
pHcalioiis.  Fittmilri  of  the  average  maximum  demand  (or  each 
class  of  customer  are  liVely  to  be  maecurate  unless  based  upon  a 

wide  range  of  data,  and  even  if  oiio,:  determliiid  the  conditions 
often  change.  Instrumentijl  nica.^iireiiK  tit  1:!'  tlie  ilemand  is  the 
fiest  course;  the  fustotiier  can  make  ciiangei,  without  notifu-ii; 
the  company;  no  extra  inspections  are  necessary,  and  a  better 
choice  in  wattmeters  can  often  be  mac'e  thmm^l  a  Study  of  the 
demand  iadicstor  readinga.  Thc  ciutonier  can  cimnect  whatever 
sfpantns  he  wirfica.  for  the  iodicalor  will  riww  otdy  the  power 
anpfliod  to  stMh  appaiatHS  as  may  be  simultaneously  la  actual 
aervlee:  DaumJ  hidtealoirs  of  25  amp.  capacity  only  cost  about 
$6,  and  even  large  instruments  of  several  thousand  amperes  cost 
but  $30  or  $4a  They  are  simple  to  install,  cost  very  little  for 
maintenance  and  absorb  but  a  trifle  of  energy 

In  presenting  to  the  customer  a  contract  ba&cd  on  the  annual 
maximum  demand,  it  should  be  impressed  on  him  that  the  charge 
is  based  cm  the  number  of  his  lamps,  but  that  a  concession  is 
made  hy  the  company  if  during  the  course  of  his  contract  he 
aam  uses  alt  his  lights  simultaneously.  The  conipany  can  put 
it  dda  way:  *Vire  teaiiie  that  in  the  eourse  oi  the  year  it  is 
pomihfc  that  yon  wiU  not  use  all  your  lamps  simultaneonsly.  and 
if  such  is  the  case  we  will  give  you  the  beneitt  of  that  fact  hr 
baaing  the  charge  tu  you  on  the  maxi-iniiri  numher  of  lamp- 
simahanconsly  in  use  a<  shown  hv  thc  readinc;  of  thc  demae.d 
indicator"     If  this  is  done,  tr.e   customer   '.sill  liwk   upon  the 

demand  indicator  as  a  device  for  lowering  bis  bills.  Mr.  Codman 
etaaed  by  diactiasfaif  the  pros  and  cons  of  limited  va.  mmsured 
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demand  contracts,  pointing  out  the  lUeddness  of  each  in  NhMkm 
10  Rgulu  and  aboornua  cairent  oontuaipttOB  tgr  ciuioiaM*. 

NEW  INCANDMCBKT  LAMPS. 

Dr.  Loutt  Bdl,  of  Boitoit,  gave  aa  addrei>  npoo  "Prggreta  in 
Method*  of  Incandeicent  Lighting."   He  peSntti  out  tlie  need 

of  smaller  arc  lighting  units  or  their  «-qii"vaIi.'nt  in  high  cflkiencjr 
lamps,  and  then  sketched  the  Gtruwii  rt.atjrd>c!i  upon  elements 
nith  high  melting  points  in  the  quest  of  new  (ilamcnt  material. 
Tbe  effictaicy  of  a  light  producer  depends  almoat  entjiely  opon 
its  innperBtnre.  Tantalum  was  found  to  be  hard,  ductile^  of  a 
higher  ^^pii-ifir  resistance  than  i/'.itiiuini.  .ind  ;i!t.ickc<l  only  by 
hydrofluoric  acid.  It  is  aliuo^it  infusible,  had  formerly  been 
obtained  only  in  the  form  uf  a  black  potvder,  and  had  to  be  melted 
n  vacuo  in  the  electric  furnace  before  it  could  be  nacd  for  fila- 
Dcnt  work.  Dr.  Bell  described  the  tantalum  lamp  and  exhibited 
or.e  of  J2  cp  to  the  .X^*  irf.iti  n  in  rpcrntion  upon  the  hotel 
chandelier.  Test.s  whicli  l)f.  llt-U  nude  upuii  a  number  of  tan- 
talum l.tmps  showed  an  average  consumption  of  about  2  watt.s  per 
cp,  and  a  life  of  800  hours  on  direct  curreoL  With  a  2a-cp  tan- 
laluol  laoqi  a  wattmeter  revolves  oidy  two-tliirda  at  laal  aa  with 
an  ordinary  i6-cp  lamp.  On  alternating-current  circuits  the  re- 
sults are  somewhat  less  favorable.  After  about  aoo  hours  the 
tUamrnt  gets  brittle,  and  tend.s  to  draw  tight  a  little  quicker  than 
does  the  ordinary  carbon  filament.  Such  lamps  would  not  be 
used  in  acrvice  where  there  is  much  vibration.  TliQr  coal  aluoat 
%t  abroad,  and  at  any  price  above  5  cents  per  kw-boar  arc  cheaper 
than  the  ordinary  incandescent,  even  if  the  latter  is  renewed  free 
■  chaigc  i  he  h!iinicnt  is  still  not  qnite  perfected. 
Dr.  Qell  also  exhibited  an  osmium  lamp  in  operation.  It  had  a 
'  >nsiniption  of  about  1  Vi  watts  per  cp.  Osmium  is  so  rare  that  these 
lamps  are  Rotcd.  abroad,  and  it  is  doubtful  If  tbcy  will  come 
into  very  wide  use  in  this  country.  It  exceeds  tbe  tantalum  lamp 
in  brilli:>nc-y  .ind  is  .iSoiit  34  cp  in  rating.  There  is  not  the  same 
lenccncy  10  dritv.  liglu  as  in  the  tantalum  lamp.  He  then  dis- 
cussed tbe  high'efficienc>'  General  Electric  lamp,  with  a  graphitized 
carUm  filament  and  predicted  that  altbougb  the  cfidency  it  at 
vraent  from  a.$  to  3.7S  watts  per  qi,  it  b  prabaUe  Oat  wilbiii 
a  year  or  two  wc  ilia'l  liave  a  2-watt  lamp.  The  life  is  good, 
on  the  whole,  and  a  jocp  la;n:>  is  promised  soon.  It  is  a  good 
point  that  the  resistanci-  of  tlic  fiL.".mciit  ii  nr.irly  uniform,  being 
almost  entirely  independent  of  the  temperature.  It  is  hard  to  get 
ieng  Ufa  and  lew  candle-power  In  a  higb-voltace  iaaapL  The 
advent  of  the  high-efiiciency  lamp  means  that  a  great  many  more 
lamps  can  be  installed  on  the  present  systems,  and  if  tbe  experi- 
fiKf  ot  ihc  p.ivt  IS  ;in_v  criterion  it  is  pri^bable  that  the  number 
of  new  customers  will  more  than  pay  for  the  reduction  in  price 
per  lamp-hom-  wbidi  will  follow.  In  the  oie  4rf  diese  very 
eCdcnt  lamps  lies  the  opportunity  for  fighting  cheap  gas  Vifiat. 
tn  the  brief  discussion  which  followed  the  point  was  hrootfit 
out  that  ;hc  hfr  of  a  t.intaiuni  lamp  on  an  altenMlmg  oacnit  la 
only  about  half  that  on  direct  current 

CENTB.^l-  STATION-  .\PVKRtISIKC. 

Mr.  Converse  O.  Marsh,  of  liic  Bates  AdvertisioK  Compaqy, 
New  York,  gave  an  address  upon  the  "Best  Methods  of  Adve^' 
tuing  for  Electric-  T  ight  Comp.niic- "  TT<*  sf.itcr!  th.it  for  many 
yfars  central  station  men  had  devoted  their  energies  largely  to 
the  perfection  of  their  eqaipmient,  but  that  the  time  had  come 
when  businets  getting  was  a  very  important  question.  Advertia- 
hf  is  the  key  to  the  problem.  Mr.  Marsh  emphasized  the  value 
tf  direct  mail  solicitation  in  paving  the  way  toward  interviews 
by  tolicitors  with  prospective  customers.  Unless  a  solicitor  has 
scimr  such  basis  upon  which  to  proceed,  it  will  generally  occur — 
*ai  tbroBch  no  fault  of  his  own— that  the  actual  time  each  day 
in  wlucli  he  can  be  face  to  face  with  his  prospective  custanier 
U  only  a  very  small  percentage  of  the  entire  workiiig  period. 
The  solicitor  doesn't  know  primarily  who  arc  the  interested 
Ptople,  and  the  cost  per  call  is  liable  to  be  pretty  high. 

Hotue-to-bouse  letters  are  not  as  effective  as  mailed  appeals, 
'n*  test  plan  is  to  select  one  brandi  of  affpticalioas,  as  sign  work, 
Ml  to  ftiVow  op  die  campaign  from  n  to  jO  times  per  year 


with  pointed  appeals,  each  varying  somewhat  from  its  predecessor. 
The  time  of  year  should  be  borne  in  mind.  Power  can  be  talked 
at  any  time,  tut  arc  Umps  are  best  bandied  in  the  dark  months. 

Residence  lights  would  not  be   discussed  as  mucli   in  vacalloa 

time.  Newspaper  advertising  is  guud,  but  tite  result.:i  cannot  be 
checked  aa  with  direct  mail  solicitation.  Illuminated  signs  ought 
to  be  more  widely  used  tqr  central  stations.  A  monthly  business 
magazine  is  good  if  well  conducted,  but  all  sorts  of  tridcy  and 
"funny"  .ndvertising — the  Sunny  Jim  kind — is  likely  not  to  be 
pffofitable  in  the  long  run.  A  good  plau  is  to  see  if  an  adver- 
tisencnt  sounds  well  when  read  alond  to  a  customer. 

SINGUi'FUAisL  .VIOTORS. 

Mr.  W.  A.  Layman,  general  manager  of  the  Wagner  ElaGtrie 
Miiiii:':,  turinR  Comp.iiiy,  .M.  I. presented  a  paper  on  "Alter* 
nating-Current  Motors,  Single-Phase  vs.  Three-Phase."  The 
writer  stated  that  it  was  not  his  intention  to  advocate  the  use 
of  siagle-pbsae  tvolors  to  tbe  eiqwlsioa  of  polyphase  machine^ 
but  rather  to  advocate  the  more  extended  use  of  single-pkass 
machines  and  to  present  the  points  of  preCerenoe  in  favor  of  the 
latter. 

The  principal  advantages  of  a  single-phase  distribution  OVCl 
that  of  a  polyphase  are  simplidtyi  flexibility  and  saving  in  the 
cost  of  anpplyint  cnnrent  to  customers.  The  chances  of  break- 
downs, grounds,  etc.,  are  reduced  in  <li:tct  proportion  to  ;1ie 
number  of  wires  used  to  transmit  the  power.  Cru>kstng  over 
problems  and  the  turning  of  cr-rturrs  are  much  more  difficult  with 
polyptiase  distribotion.  If  polyphase  generating  sutions  hold 
to  pelypliase  motors  exclusively  the  distribution  i^stem  will  he 
rcdixed  to  a  minimum  of  flexibility.  Single-phase  motors  on 
existing  lighting  lines  mean  maximum  flexibility.  Pioneer  lines 
reaching  out  for  new  business  are  almost  invariably  single-phase. 
The  first  customers  usually  require  lighting;  later  power  is 
wanted.  ScatAsfcd  power  calls  cannot  be  prolitaUy  handled  by 
extending  a  second  or  third  phase.  Where  the  load  is  of  such 
size  that  the  building  of  two  or  three  polyphase  lines  is  econom- 
ical, polyphase  power  can  be  traniniiitt-.l  wiUioni  atltcting  the 
rest  of  the  system,  and  power  and  lighting  service  made  available 
at  any  paint  with  a  minimum  of  tabor  and  expense. 

With  single-phase  distribution  there  is  a  saving  in  the  cost 
of  the  line.  The  fact  that  a  given  amount  of  power  can  be  trans- 
mitted .(I  ;lir  ame  loss  with  25  per  cc-nt  less  coiiper.  three-phase 
than  single  or  two-phase,  is  not  the  whole  story.  The  cost  of  in- 
aidallon  mtist  be  fnid  for,  which  brings  the  saving  down  to  about 
IS  per  cent  actually,  and  any  apecisi  work  is  more  expensive, 
especially  in  line  erection.  The  cost  of  wires  for  a  two-tdiase  sys- 
tem will  be  .ihout  K>  per  cent  more  than  for  a  single-phase  line 
of  the  same  capacity.  The  principal  saving  in  single-phase  dis- 
tribution is  in  the  translofmers.  A  po^fphase  motor  requirea 
at  least  tsriee  as  tnaiQr  transformers  as  a  stBuhr  smi^e-plnse 
motor  fastaiOatian.  Between  %  and  40  hp  the  increased  first  coat 
of  transformers  runs  from  15  to  too  per  cent,  wlierc  a  separate 
transformer  installation  is  put  in  service  for  each  power  customer. 
No  sane  central  station  man  will  put  into  service  a  V^-hp  or  even 
a  i-hp  pdypliase  motor  and  provide  transformer  service  for  it. 
Single-phase  distributioD-  also  means  a  saving  in  investment, 
interest  and  depreciation  in  stock  transformers.  On  the  average 
it  probably  costs  twice  as  much  to  erect  and  put  in  service  two 
tmnsformers  as  to  install  one,  allowing  for  the  extra  cross  arm 
iVaoe  and  frequent  heavier  constructkia  The  losses  in  two  trans* 
fermets  are  increased  about  as  or  30  per  cent.  Thtre  is  also  a 
saving  irt  s^econd.^ry  construction  Cost,  including  the  installation 
labor  and  cost  of  wattmeters. 

On  a  polyphase  system  the  problem  of  balancing  is  simplified 
because  of  the  even  loading  of  the  phases,  but  this  is  not  a  serious 
objedion  to  single-phase  work,  practically  carried  out.  The 
chances  are  that  the  rroicr;-  w  W  In  .  v .  1  ly  balanced,  if  a  little 
care  is  exercised.  The  difficulty  af  balancing  becomes  less  and 
less  as  the  power  load  increases,  because  e.ich  new  installation 
represents  a  smaller  percentage  of  the  total  connected  power  load. 

In  small  installations  siai^e'iiliaae  generslors  would  naturaQy 
be  fecmnmended,  even  ^ngh  dieir  capacity  for  tbe  same  heatint 
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is  from  70  ii>  80  per  cent  of  the  capacity  of  a  polypliasc  niacliiiie. 
In  large  installations  polyphase  generators  are  desirable  evrii  if 
complete  single-phase  distribution  is  contemplated.  l-Vcder  cir- 
cuits can  easily  be  transferred  from  phase  to  phase.  Single- 
phase  motors  give  much  lc>is  trouble  than  direct-current  motors, 
and  arc  as  satisfactory  as  polyphase  madiincs.  The  single-phase 
motor  is  now  as  well  adapted  to  variable-speed  work  as  is  the 
polyphase  machine. 

Mr.  Layman  then  described  the  torque  speed  characteristics  of 
the  single-phase  motor,  and  discussed  the  methods  of  starting 
these  machines  without  load,  either  by  phase  splitting  or  by  the 
use  of  the  repulsion  principle.  The  split-phase  motor  gives  a 
starting  torque  of  about  30  per  cent  of  the  full-load  torque. 
TTie  Wagner  motor  starts  as  a  repulsion  machine  and  develops 
about  two  or  three  times  full-load  torque  at  starling.  This 
torque  increases  rapidly  during  acceleration,  until  at  about  '/j 
normal  speed,  the  torque  is  about  five  times  full  load  and  running 
torque,  then  the  torque  decreases  to  full-load  torque  at  full 
speed.  The  brushes  are  then  automatically  lifted  from  the  com- 
mutator and  the  latter  short-circuited,  so  the  machine  rims 
as  an  induction  motor.  The  acceleration  is  very  rapid  from  zero 
to  half  speed,  say,  3  or  4  seconds  out  of  15  required  to  come 
to  full  speed  from  zero.  Non-inductive  resistances  can  be  used 
to  increase  the  power  factor,  if  desired.  As  a  rule  motors  sni,iller 
than  5  hp  do  not  need  sUrting  boxes.  Some  conjpanics  will  not 
accept  polyphase  motors  of  any  size  where  a  single-phase  motor 
of  the  same  capacity  can  be  obtained,  notably  the  Public  Service 
Corporation  of  New  Jersey.  The  latter  supplies  light  and  power 
from  the  same  mains,  and  installs  separate  tr»n>formers  for 
power  service. 

The  Wagner  Company  is  now  making  a  line  of  motors  operat- 
ing at  Ih200  r.p.m.  on  Oo  cycles,  either 
reversible  or  non-reversible  up  to  and 
including  .1  hp.  which  are  develop- 
ments of  the  repulsion  type  of  single- 
phase  motors.  These  arc  being  sue- 
cessfully  used  for  variable-speed  fan 
and  light  hoisting  work,  and  arc  con- 
trolled either  by  resistance  or  anto- 
transformcrs.  Mr.  Layman  described 
the  Schulcr  type  of  motor  at  consi<l- 
erablc  length.  This  is  largely  used 
in  sizes  .ibove  5  hp;  it  can  be  readily 
reversed  and  the  torque  and  current 
well  controlled  by  variable  resist- 
ance. In  this  way  the  current  at  the 
start  can  be  held  down  to  about  25 
per  cent  in  excess  of  full-load  cur- 
rent, and  the  starting  torque,  50  per 
cent  over  full-load  running  torque. 
Speed  regulation  is  satisfactory  down 
to  about  40  per  cent  of  normal  speed 
at  full  loail. 

UAGNCTITt:  .\RC  I^MP. 

Mr.  Richard  Fleming,  of  the  Gen- 
eral Klectric  Company,  presented  a 
paper  on  "Recent  Progress  in  Arc 
Lighting."  Mr.  Fleming  pointed  out 
the  apparent  limit  of  development 
which  had  been  attained  in  the  car- 
bon arc.  and  discussed  the  flaming 
are,  in  which  salts  of  silicon  and  cad- 
mium are  incorporated  with  carbon 
in  the  pencils.  Where  color  is  not 
material,  as  in  the  lighting  of  large 
areas  out  of  door<.  the  flaming  arc 
serves  a  gnnd  purpose.  The  arc 
stream  is  cone-shaped  and  the  life  about  16  honrs  per  pair. 

The  "iron  arc"  or  the  magnetite  lamp  was  stated  to  give  the 
nearest  approach  to  daylight.  In  this  lamp  black  oxide  of  iron 
is  mixed  with  salts  of  chromium,  titanium,  etc.  >-o  that  the  life, 
quality  and  efficiency  of  the  arc  may  be  increased.   The  useful  life 


is  from  130  to  300  hours.  The  "carbons"  arc  enclosed  in  thm 
iron  tubes  8  in.  long  and  -i^  in.  in  diameter.  A  special  form 
of  lamp  with  a  chiminey  is  needed  to  enable  the  electrodes  to  bt 
burned  successfully.  The  upper  electrode  does  not  consume.  ar.J 
the  electrodes  must  be  separated  when  not  in  service  or  weltlmi! 
takes  place.  The  lower  electrode  is  fed  upward  by  the  niechanisni. 
and  the  arc  is  not  controlled  by  magnets  during  operation.  TIk 
arc  is  well  fixed  in  position,  and  first-class  effects  can  be  ob 
tained  by  the  use  of  reflectors.  In  street  work  the  hulk  of  ihi 
light  is  thrown  down  at  an  angle  of  10  or  20°  below  the  horitontil 
These  lamps  arc  not  used  on  alternating  circuits  except  with 
the  mercury  vapor  rectifier  and  constant-current  transforratr 
Designs  arc  now  completed  for  magnetite  lamps  to  operate  00 
110  and  22«vvolt  circuits.  A  few  years  ago  nothing  much  bettw 
than  1.75  watts  per  cp  could  be  obtained,  but  now  in  arc  lighting 
'/j  watt  per  cp  is  readily  secured.  It  is  probable  that  the  im- 
provements of  the  future  in  the  magnetite  lamp  will  Iw  chieflj 
in  the  direction  of  the  electrode  composition. 


Steam  Features  of  the  Wanamaker  Power 
Plants. 


IX  the  power  plants  of  both  the  new  Mores  being  erected  for 
John  Wanamaker  in  Xcw  York  and  in  Philadelphia,  there 
are  some  interesting  steam  features,  some  of  which  arr 
departures  from  ordinary  steam  practice,  while  others  are  ilif 
result  of  necessity  to  meet  certain  iK-culiar  and  special  condi- 
tions.   Ill  the  New  York  plant,  the  high-pressure  steam  piping 
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Fl«.  I.— MAi.V  IIF.WKK  .\>iD  HICII-CRESSURE  STEAM  PIHl.Mi  IN  W.VN.\  .M.VKln': 
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involves  a  main  and  auxiliary  header  in  the  boiler  room  villi 
a  ring  encircling  the  engine  and  pump  room.  The  arrangfinetit 
of  connections  to  the  headers  is  peculiar.  boiler  dc!iv«i7 

coiinertions  are  carried  directly  to  a  main  16-inch  header,  which 
is  divided  into  two  sections,  while  an  8-in.  auxiliarv  header  » 
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fed  only  through  the  connections  which  lead  into  the  engine 
room  to  the  ring  main.  The  purpose  oi  the  auxiliary  header 
is  chiefly  to  supply  the  auxiliary  steam-using  equipment  in  the 
boiler  room,  rather  than  to  serve  as  a  duplicate  source  of  supply 
to  the  engine  room ;  but  it  does  form  a  connecting  link  which 
can  be  used  in  cases  of  emergency  to  supply  one  half  of  the 
ring  main  if  the  other  section  of  the  main  header  is  out  of  ser- 
vice. Each  half  section  of  the  main  header  is  connected  to  one 
leg  of  the  ring  main  of  12-in.  pipe.  The  auxiliary  header  is 
connected  between  these  i2-in.  leads,  and  at  this  point  are 
auxiliary  boiler  connections  from  the  end  boilers.  These  con- 
sist of  regular  8-in.  boiler  branches  which  are  intended  fur  a 
by-pass  connection  to  the  engine  room,  if  by  any  chance,  both 
sections  of  the  main  header  should  become  disabled.  This  ar- 
rangement effectively  safeguards  the  steam  supply  without  the 
necessity  of  running  duplicate  connections  from  each  boiler  to 
an  auxiliary  header,  two  boilers  being  capable  of  caro'ing  suffi- 
cient overload  to  prevent  a  shut  down  of  the  plant  in  such  an 
emergency.  The  ring  main  is  also  sedionalized  by  means  of 
gite  valves  so  that  the  operation  of  units  of  ever>'  class  is 
insured  in  spite  of  possible  disablement  of  any  particular  section 
of  the  main. 

Features  of  interest  are  involved  in  the  construction  and  ar- 
rangement of  the  engines.  On  account  of  the  numerous  building 
columns  it  was  necessary  to  locate  the  engines  so  that  one  of 
these  columns  would  come  between  the  high  and  low-prcs.surc 
cylinders  of  each  engine;  but  the  receiver  could  not  be  con- 
nected in  a  direct  line  between  the  high  and  low  pressure  con- 
nections on  this  account.  The  receivers  were  therefore  located 
tn  each  case  about  midway  between  the  column  and  the  genera- 
tor ba.ic  and  kept  as  close  to  the  floor  as  possible  on  account  of 
the  fact  that  the  basement  is  located  below  mean  high  water. 
For  this  reason  also  it  was  necessarj-  to  keep  all  pipes  above  the 
floor  as  much  as  possible  and  the  low-pressure  cylinders  of  the 
engines  were  therefore  turned  bottom  side  up  so  as  to  allow 


valves  through  lo-in.  branches  with  easy  bends.  Each  boiler 
delivers  steam  through  a  lo-in.  stop  check  valve  which  prevents 
the  delivery  of  steam  to  any  boiler  not  under  steam  pressure. 
Tlie  i&-in.  header  is  of  wrought  steel,  with  flanged  cast  steel 
nozzles  on  the  upper  side  for  branch  connections  and  is  divided 
into  three  sections  for  sub-division  of  the  equipment  if  desired. 
The  middle  section  is  fed  by  two  boilers  and  the  outside  sec- 
tions by  three  boilers  each,  the  latter  sections  being  connected 
by  a  12-in.  by-pass  at  the  rear  which  gives  all  the  advantage  of 
a  ring  main  in  flexibility  of  arrangement  The  floor  being  open 
on  the  engine  room  side,  connections  to  the  engines  are  easily 
made.  Two  12-in.  lines  from  the  large  engines  arc  first  taken 
through  42-in.  vertical  steam  separators  as  shown,  and  the  8-iiL 
lines  to  the  three  smaller  engines  first  pass  through  30-in.  separa- 
tors whence  they  are  led  to  the  engine  throttles.  The  valves 
dividing  the  main  header  are  motor-driven.  The  boilers  may  be 
operated  with  either  natural,  forced  or  induced  draft,  or  with 
forced  and  induced  draft  combined.  The  boilers  being  on  the 
fifth  floor  which  brings  the  breeching  about  65  feet  above  the 
level  of  the  street,  it  was  out  of  the  question  to  erect  a  large 
smoke  stack,  so  that  four  short  steel  stacks  are  used,  necessitating 
some  form  of  forced  or  induced  draft,  or  both. 


The  Wiring  and  Maintenance  of  Shunt  and 
Compound- Wound  Motors. 

■  ■         ~  • 

By  William  Kavakagh. 

OWING  to  their  ease  of  erection  and  operation,  manufac- 
turers have  adopted  the  electric  motor  for  power  purposes, 
so  that  it  is  to  the  interest  of  the  motor  attendant  to  learn 
all  that  is  necessary  with  respect  to  motor  maintenance  and  oper- 
ation.   Shunt  or  compound-wound  motors  are  usually  employed 
and  the  wiring  and  care  of  both  types  will  be  considered  in  a 


Fig.  2. — Elctatiox  of  Steam  Piping  in  Powek  Plant  of  Wana  maker's  New  Yobk  Store. 


the  steam  to  enter  the  under  side  of  the  chest,  and  the  exhaust 
to  escape  from  the  upper  side  of  the  chest,  which  is  rather  unusual. 
It  has  been  found,  however,  that  with  the  low-pressure  cylinder 
and  chest  well  drained  no  trouble  is  experienced  on  account  of 
this  peculiar  arrangement. 

The  exhaust  steam  supply  is  greatly  simplified  by  the  use  of 
an'  expansion  tank,  the  function  of  which  as  a  receiver,  muffler 
U.-ilc  and  oil  separator  also  obtains  in  the  Philadelphia  plant. 
This  tank  is  23  ft.  long  and  6  ft.  in  diameter  and  into  it  all 
the  exhaust  steam  from  all  steam-using  apparatus  in  the  build- 
ing is  carried.  This  not  only  simplifies  the  exhaust  connections 
to  the  heating  system,  but  also  cliniinntes  back  prciMire  which 
would  liave  been  present  had  a  complicated  exhaust  system  been 
used.  All  apparatus  using  exhaust  steam  is  fed  from  this  cx- 
Ittnsion  unk. 

The  piping  systems  in  the  Philadelphia  plant  are  of  more  than 
ordinary  interest  on  account  of  the  contracted  spaces  surround- 
ing the  apparatus  and  the  arrangement  of  the  latter  in  tiers. 
The  higl  i-prcssurc  ste«im  piping,  and  particularly  the  steam  header 
On  the  second  mezzanine  floor,  has  a  remarkably  novel  .irrangc- 
ment  which  has  many  features  to  commend  it  for  use  in  the 
contracted  spaces  imposed  by  conditions  in  large  cities.  A  view 
of  the  piping  on  this  floor  is  shown  in  Fig.  1.  The  boiler  con- 
nections from  the  floor  above  are  carried  down  from  stop  check 


practical  way  in  what  follows,  so  that  those  interested  may  be 
enabled  to  master  the  details  quickly. 

The  wires  leading  to  a  motor  nmst  have  a  sufSciently  large  cur- 
rent cairying  cap.icity  to  permit  the  maximum  amount  of  current 
to  flow  through  the  motor.  To  show  how  to  determine  the 
amount  of  current  that  the  wires  must  carry  we  will  assume  that 
a  motor  is  to  operate  on  a  250-volt  circuit.  Since  a  watt  is  equal 
to  the  product  of  a  volt  X  an  ampere,  and  "46  watts  are  equiv- 
alent to  one  horse-power,  dividing  746  by  250  will  give  the  amount 
of  current  required  to  develop  one  horse-power  under  that  ten- 
sion; this  current  is  2.98  amp.  Granting  that  a  25-hp  motor  is 
used,  the  wires  will  need  to  be  of  sufficient  size  to  carry  25  X  2.98, 
or  74.5  amp.  Motors  are,  however,  required  at  various  times 
to  operate  under  overloads,  and  for  this  re.ison  the  current  carry- 
ing capacity  of  the  wires  must  be  sufficiently  large  to  conduct  at 
least  from  25  per  cent  to  50  per  cent  excess  current,  the  former 
figure  being  required  by  the  Underwriters. 

Having  determined  the  amount  of  current  the  wires  must  carry, 
by  reference  to  a  table  giving  the  carrying  capacity  of  wires  the 
size  or  number  of  the  wire  that  will  conduct  this  current  with 
safely  may  be  ascertained.  Both  the  gauge  number  and  the  cross- 
section  of  the  wire  in  circular  mils  arc  given.  For  the  motor 
under  discussion  the  table  shows  that  a  No.  5  wire  will  carry 
77  amp.,  so  that  by  taking  wire  two  sizes  larger  the  anticipated 
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overload  may  be  c.imcd  wiUi  safety.  This  wire  will  be  a  No.  3 
B.  &  S.  gauge,  which  will  safely  carry  110  amp.  Should  the 
motor  be  required  to  operate  under  a  larger  overload  a  Na  a  wire 
•bould  be  installed. 

Tbe  mains  are  led  (torn  the  twitchboaid  o(  the  gutertfiag 
tiatiaa  to  the  factory  or  other  boUdiai,  where  thiy  an  eonnected 
to  ft  panel  box  aimilar  to  tkit  ^hown  in  Flf.  1.  The  iwIb  wirat 
an  mmlV  run  ihiMgh  iion-annored  conduit  and  are  oonoected 
to  ihie  iMn-han,  BB',hy  meant  of  tbe  main  switcfa,  S.  and  the 
fttics,  F.  Any  tnmAer  of  power  lities  may  be  connected  to  the 


L. 


nc  t.  ne.  & 

bnt-bers,  pro\-ided  the  current  carrying  capacity  of  tbe  mains  is 
not  exceeded.  Each  line  leading  fnjm  the  box  i?  ..(.mtioclcf!  ti)  th» 
biiM-bars  by  means  ot  a  switch  and  fu^e,  as  bh^iwii  at  r'  :iiid  i" 
From  the  box  the  wires  are  run  '.u  the  dilTf-r'iit  rLiotors,  wruch 
may  be  attached  to  the  ceiling  or  flwr,  nr  may  be  situated  on 
ahcUes  or  platforms. 

A  diagram  of  connections  for  a  shtmt-wound  motor  is  shown  in 
Tig.  it.  Tbe  wires  from  the  putel  box  are  connected  to  the  switch, 
S.  WH»lly  located  in  a  eonmnient  place.  Tbe  surtiag  box,  B, 
»  eiecltd  ntor  tht  motor  to  u  l»  oAviale  (be  aicenitr  of  Ions 
kndi.  end  abo  lint  it  atar  be  within  enqr  reach  of  the  opentor. 
Tbe  leads  from  the  iwlteb,  S,  are  oooneeted  ai  fbllowi:  Tbe 
line.  A,  is  connected  to  the  brash,  B.  and  tbe  line^  C,  b  connected 
to  the  surting  box  at  L;  a  wire  leads  frem  ^  on  the  starling 


FIGS.  2  AND  3,— SRUKT-WOUND  MOTOSS. 


boK  and  fact  to  the  brush,  B's  another  wire  nuis  from  on  the 
■torting  bma  to  dM  Md  wii«^  f,  ibo  other  field  wire  bdag  con- 
acelcd  to  tbe  ihnnt,  5*,  aa  diown.  When  connected  at  in  F%.  » 
a  nMMor  will  rotate  in  a  righ^halld  direction  when  tbe  amature 
is  viewed  from  the  commutator  end.  Fig.  3  shows  the  connections 
of  a  motor  for  left-liand  operation.  The  line.  A,  is  connected  to 


the  brn«h,  /?,  and  the  iiiie,  C,  is  connected  to  L  on  tiie  starting 
box  ;  a  wire  running  from  .i4  on  the  starting  box  is  connected  to 
the  brush,  B',  and  another  wire  connects  F  on  the  starting  box 
with  the  field  wire,  F'.  The  shunt,  S",  is  connected  to  the  other 
field  wire,  aa  shown.  It  will  be  noticed  tiiat  the  wirisc  ^Eor  ^l'>t 
and  left-hand  rotadon  ia  die  same  with  tbe  exception  of  the 
ahunt-field  connectiors 

Fig.  4  is  a  disRrnm  01  1  niiiif ctioiu  iur  ?.  conivuMnd-woiind 
motor,  '1  he  !iiic,  ,(,  in  ;h■^  c.i^c  is  not  connected  directly  to  the 
anuacuie,  as  in  the  caie  oi  the  sisuiit-woiuid  n'.ijt  r,  but  i>  con- 
nected to  both  field  wires  a*  indicated  at  F.  The  hne.  .'I',  is  con- 
nected to  L  on  the  starting  box  as  in  the  ease  of  the  shunt-wound 
motor,  and  a  wire  leads  from  .-/  directly  to  the  brush,  B,  axid  the 
brash,  B',  ia  cooaectcd  to  tbe  heavy  Add  or  series  winding,  aa 
shown.  Tbe  lino  from  P  on  the  startinc  box  it  eomieeted  to  tiie 
ligter  Add  or  ahmt  wiodlnc.  as  indicated.  A  eonqimmd-woand 
motor  Gonneclcd  In  this  way  will  rotate  doekwbe:  A  method  of 
wiring  the  motor  for  counter-clockwise  rotation  is  sbown  ixt  Vit> 
3.  By  tracing  >'■«  connections  it  will  be  noticed  that  wlfinC 
is  the  ^anie  with  the  exception  that  die  brush,  B,  la  conncetcd  to 
the  same  field  wire  as  B'  in  Fig.  4. 

The  applicatiOO  of  a  push  button  switch  for  stopping  motors  is 
becominff  more  itneral  because  of  the  resulting  convenience. 
Swildiea  of  ttit'type  may  be  located  near  the  operator  of  a  ma- 
^ne  or  cnwp  of  maebinet.  ao  that  in  case  of  acddcot  it  will 
not  be  ncccsaary  fiitr  the  operator  to  pull  the  main  swlldi,  which 


not.  4  Attn  5<— oouiouiiD-wooHD  Moioaa. 


might  be  some  distance  away.  Push  button  switches  find  their 
greatest  anjdicatKjn  in  prinUng  establishments,  the  presses  and 
foldiiiR  machines  being  ev^uipped  with  as  many  as  lour,  SO  that  the 
operator  may  stop  the  machine  from  four  diifcrent  place*.  A 
diagram  of  ooonections  showing  the  application  of  the  push  button 
switch  is  given  in  Fig.  6.  Here  fi  is  a  starting  box,  M  a  retaining 
magnet,  L'  the  operating  lever  and  O  tbe  overload  attachment 
The  lever,  V,  is  held  in  position  by  the  magnet,  M,  when  this  is 
enefgiaed.  If  the  eunent  it  abunled  the  relaioiBg  magaeti  U, 
win  be  demaguetked  and  the  lever,  I/,  wtU  fly  badt  ag^nat  the 
rubber  eoahloa.  C,  thtH  stopping  the  motor.  The  push  button  is 
connected  to  the  pnir-.ts  i  and  2,  and  when  the  circuit  through  the 
button  is  closed,  current  from  she  rnagnct,  M,  is  shunted  and  the 
motor  stopped,  as  explained  above.  The  overload  attachment,  0, 
operit?'  on  thp  circu-t  exactly  like  the  push  button,  except  "that 
the  formi  r  is  automatic  The  amount  of  current  flowing  around 
the  magnet  determines  the  distance  between  the  lever,  L",  and 
the  overload  attachment,  O.  Should  the  current  exceed  a  prede- 
termined amount,  the  lever,  L",  will  be  attneted,  tfaerdqr  bring^ 
tbe  peiata,  3-4,  m  eoniaiet  wMb  tba  pokM,  tims  abnntiiig  lbs 
currant  throiq^  tbe  magnet,  M,  and  stopping  the  motor.  As 
index  plate  is  attached  to  the  magnet,  O,  ao  that  by  raltfng  or 
lowering  the  lever,  L",  the  amount  of  current  flowing  thtOllgb 
the  trugnet,  O,  may  be  increased  or  decreased  at  will. 
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All  Example  of  House  Liirhtinff  DesieiU  fixture  man  h.i^  c  implclc  spcriticitior.s  cxecjit  as  to  tlic  piirticil' 


Bv  J.  R,  Ckavath  and  V.  R.  Lassinch, 

IN"  order  so  illustrate  further  the  principle?  which  have  been 
Ml  fonh  by  the  writen  in  previous  articles  on  residence 
U^ttiag,  tbe  authon  have  ideeted  tor  fttuottHoa  the  de- 
rifa  oi  the  aghtint  for  a.  «»ed&  honte  what  die  itlaiiniiit  of 
the  iHwn&iotion  eonid  be  treated  «Mi  a  free  lund  from  the 
beginning.  The  planning  if  ihc  illumination  for  a  house  or  nny 
building  should  i^rcLcdi:  tlutt  of  planning  the  wiring,  bccauir 
lihimination  is  the  ultimate  purp-isc  t'jr  which  the  wiring  is  to 
be  installed.  As  illumination  is  the  primary  object  desired,  we 
should  work  back  from  the  desired  illumination  to  the  outlets, 
inataliatioa  o(  wires  and  machinery  and  not  vice  versa,  as  is  too 


Tile  ocoonfoiiyinK  plan*  tbown  hei<e  in  Figs,  i,  2  and  3  ace  of 
X  kRiK  maidr  in  Fkwdena,  Cal,  where  die  owner  dc> 
find  to  obtain  excellent  illomination  with'  a  miniDium  operating- 


lar  design  oi  fixture.    I  he  speciiications  for  the  wiring  are 
outside  the  province  of  this  article.    Althonch  electric  lightiBg 
b  depended  upon  almost  entirely  in  tbw  houw.  1  few  gaa 
lutve  been  providtd  for  aw  aliould  the  eloctric  servioe  be  lon.- 
ponrily  iatermpted. 

The  location  of  lUtnrei  i>  naifccd  on  the  plana  Iqr  ihe  luual 
cross  and  circle.  i£  marked  opposite  a  fixture  on  the  plans  in- 
dicates one  electric  socket,  2E,  two  electric  sockets,  and  so  on. 
G.i-i  tips  .ir<  indicated  by  tlic  tnirk  tG  opposite  the  fixture.  Push 
tiush  switihc?.  are  indicated  by  straight  heavy  lines  with  dotted 
liius  ItTKling  to  tlio  lik'hts  they  cortrol  whenever  feaMb!o.  .Snsp 
switches  are  indicated  by  half  circles.  1  here  is  need  for  a  stan- 
dard system  of  symbols  to  indicate  these  m.itters,  but  as  this 
subject  has  never  been  extensively  discussed,  the  authors  will 
not  attempt  to  propose  such  a  set  here,  as  that  is  a  matter  which 
might  well  be  taken  op  bj  the  lUuminatioc  Etigtnecring  SodcQr. 

In  irfaoBNig  the  tocition  of  llxtam,  capeciaQy  that  of  wall 
brackets  in  bed  rooms,  it  is  desinbk  to  have  soae  means  of 


1 


^  "B 


Fto.  t,— PtJMf  ow  FiKpr  Ftaot. 


cost.  It  W.1S  ffcogniied  at  the  outset  that  the  U:-.\  lost  of  in- 
stalUng  the  lighting  system  was  small  wheti  iniiiiMierl  with 
the  running  or  operating  cost  from  yr^ir  to  year  ;>inl  therefore 
an  effort  was  made  to  reduce  operating  expensjis  by  securing 
a  maximum  efiiciency  of  illumination  rather  than  to  eat  down 
the  cost  of  insullation  in  general 

Qobes  and  reflectofs  were  used  in  the  niaiority  of  places 
Cor  directing  light  in  tlie  partienlar  direeliDnt  desired  in  each 
cue  and  10  eomburing  et 01  winy  widi  pfaerinc 

The  ahelcbes  lor  the  dianddien  aiid  hndtcts  n 
given  (Sketches  i  to  8),  are  rough,  free-hand  drawings  httended 
only  for  the  purpose  of  indiiMiitiff  at  what  angle  the  globes  or 
shades  should  hang  and  truiiLMiitiK  only  in  general  the  style  of 

fixture;  the  sdii-liou  i.f  hxtnre^  hrtr.ti  left  e:i!irf-ly  to  owner  and 
fixture  dwlcr  .vilh  tin-  vkt'tj-tn--.  lor  ^niilr'.  The  actonipiinyiiiK  ji!;«ni 
wlii<li  vliow  ilie  Irx-.r.iiiti  of  the  fixture',  aii^j  swildies  tORether 
with  the  sketches  of  fixtures,  aiid  the  acompanytng  table  or 
schedule  furnish  nearly  all  tlie  information  necessary  for  the 
oontiactor  so  that  as  regards  this  part  of  the  work  but  few 
edier  ipeettcations  are  necesiaiy.  It  shonld  be  noted  on  the 
aeeooipMiiying  schedule  tint  in  the  case  of  all  wall  bcadnta 
tbe  h^^  (rf  the  outlet  is  in  every  instance  specified  and  b 
the  case  of  lights  suspended  from  the  ceiling  the  height  of  the 
socket  fratn  the  floor  is  given.  From  such  a  schedule  together 
ivith  a  plan  showing  the  locatior-  of  lights  the  wireman  can 

fanmediately  take  off  all  that  is  necessary  for  his  use  and  the 


quickly  showing  the  prQh.ible  locatinn  of  furniture  or  of  trying 
the  furniture  m  dilTcrcnl  lo&itions.  For  duing  this  either  in 
conference  whh  the  owner  of  the  house  or  even  if  the  entire 
matter  is  left  to  the  illuminating  engineer,  a  plan  adopted  by 
Mr.  J.  KcrmcMje  of  the  Oeveland  Electric  Illuminating  Company 
is  to  be  recommended.  Miniature  furniture  cari'cd  out  of  wood 
to  the  same  scale  .1-.  the  architect'.s  pl.a-js  is  provided  so  that 
beds,  dressers,  chairs  and  taUes  can  be  ranged  in  the  toom 
eonsMcration  just  as  tliey  would  probably  be  after  the 
is  fnished.  Is  this  wmr  both  the  engineer  .md  the  owner 
can  see  wlmt  is  wanted  nnich  more  quickly  than  by  attempting 
to  picture  the  situation  mentally  .ind  measure  up  the  available 
spaces  with  a  rule.  The  rcason.s  for  adopting  the  plans  as  shown 
can  best  be  seen  by  considering  each  room  brieily 

Porch. — One  light  was  placed  in  front  of  th«  ^ii^cr  ti  Ught 
the  doorway  and  stcp.s.  Inasmuch  as  the  porch  wo\!ld  i  :  ibably 
be  used  in  the  evening  another  light  w.is  desirable  and  placed 
at  the  other  end.  These  lights  are  controlled  by  separate  switdies 
so  that  only  one  need  be  tnmed  on.  A  ball  globe  with  directing 
prisms  was  specified  because  of  its  handsome  appearance  and  its 
abiltey  to  throw  the  light  strongly  dowrtward,  although  re  Rectors 
would  lave  ^*tn  «  greater  amount  of  downwti^  light  In 
case  it  is  desired  to  read  on  the  pordi,  t$-cp  tampa  are  ncecBsaty, 
otherwise  8  or  4-cp  would  sufSce. 

Fmr!  //ii/'    The  tiRhts  in  the  front  hnll  or  reception  room 

were  placed  on  three  separate  circuits.  One  light  which  can  be 
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used  as  a  niglit  liRlit.  is  controlled  boili  from  a  .Vway  bvsuch  used,  cquipficd  wiUi  ciu  glass  pri&in  balls  hanging  straight  down 

placrd  close  to  t)i>?  eiu-^anc-f  and  Uy  aiuithcr  .)  way  switch  upstairs.  so  as  to  throw  the  maximum  light  on  1  ttblftor  on  the  book  of  a 

Lights  A  were  pbccd  on  another  switch  and  lights  B  on  a  third  person  sining  underneath. 

•whcli.   Witii  tiwie  time  switches  it  it  therefore  ponibte  to  BtUimrd  Roim.— In  order  to  provide  iirst,  tiotfonn  table  ilhtmi- 


Fic.  2.— Plan  op  Cellai. 


Fic.  3.— Flax  or  Secos-i*  Fuxm. 


got  a  number  .::f  c  r:iliiiialii  •:!  -  ■  f  I'^'l:'    .vmI  iIt-  rsrrangcmci" 
such  as  not  to  iulcrfcrc  with  Uic  sjiiiiuvtiy  and  artistic  efltti 
of  the  lighting  when  they  are  not  all  turned  on.    The  gas  bracket 
in  this  haU  has  a  giobc  which  will  throw  the  maximum  light  side- 
wise  so  as  to  light  as  much  as  possible  the  entire  hall. 
Lhrmf  JeoMi.— As  this  room  was  hrge,  two  chandeliers  were 


Mitii.'n  of  huffici<Mit  'Strength;  second,  .i\<.id  -;i;iiio«  j  whuii  .t? 
vuiavoiilahlc  when  the  light  is  concentrated  over  the  midJ^f  "f 
the  third  table;  third,  keep  the  li}{ht  as  much  as  posfibie 
of  the  eyes  of  the  players  to  prevent  blinding;  iourtfa,  yrmiik 
sufficient  general  light  in  the  room  to  make  H  possible  to  cotatt 
the  string  easily  and,  fifth,  keep  the  glasaware  out  of  tbt  wajr 


Digitized  by  Google 


r- 


ArsiL  7,  1906. 


ELECTRICAL  WORLD. 


719 


where  it  will  not  be  eati^  brokeiit,  th«  smmeiiwat  of  the  five 
hnpi  over  Um  teble  is  jodieated  in  iketch  No.  & 


I  on  the  sketch  being  those  fonod  by  expeii- 
to  give  satisfactioa  The  tied  of  a  billiard 


Btirmmt. 

Stjirtilj-  ronin  .  . 

h  jmarc  rtx-ni  .  .  . 

Front  room  ..... 

.\tli  pit   

First  Floor. 
KroEt  porch  .... 

fmnt  hill  

Fr<»it  lull  

Hill  ciPKt   

Uvtnt  room  .... 
Uii-irg  room  ,  .  ,  , 
fiillurd  room  ... 
Billiard  loeai  . . . 
Bed  NMk  Ko.  I. 

Bed  IMM  

M  IMM  dOMt. 
M  roan  bath. . . 

H»!l   

5crm.  pcrcb  .... 

Sr-rr-r.  closrt    .  .  . 
Kirchrn  ifnlrc    ,  , 
ktrchrn  %n  mnk.. 
Kilcbm  iide  . . . 

f»>in   

Dtame  room  .... 

IKaiK  nom  .... 

iticni  Phmt, 
I'rt:  r<A>m  No,  «. 

l>eU  room   

9t<i  roan  

Bed  room  cloict. 
Bed  rooa  No.  4. . 
Sid  fMfli 

Bed  room   

Brd  room  cloact . 
Kcil  ro»im  No.  4. 

i>rc  rooir   

I'.n:  rofim   

Hrt[  room  »''I»>sct 
iteil  riKim  No.  5. 
fi'-il  room  ...... 

He."  Tuum   

tkd  room  clOMt. 
l-fi  rMu  S(«w  6.. 
Hcd  rgon  ....... 

M  rnom   

Bed  room  cloiet 
>m  ant's  room  . . 
>*r»»ni'»  room  . . 
SmraDt'd  room  . . 
!>trTUii'i  closet 

Scnul't 

Ibin  bilh  

batk  

Hm  A«m  

Ha:!  ntr  

AHie, 

CdliiW  

Betwcm  windowa. 

*iM  oalku. 
Mdwmc  oedcu. 
flMdwti  for  97 


Li|chi« 
No  per  tuL. 
isl.  fu  atob 


Ht. 


Crilinit 

5  ft 
CciJinc 

Ceiline 
Crilinc 

5  <t  6  in. 

S  (I  6  in. 
Oiling 

;  <t.  6  in. 

5  fi.  6  in. 
Crilinc 
CdBaa 

S  ft.  6  In. 
J  ft.  6  in. 
<  eiling 
Oiling 

Criliiljf 
5  it.  6  in. 
CeiJiitu 
Oiline 
S  ft.  6  in. 
Ceiline 
Cdliav 

CdHw 
I  ft.  i&. 
itutim. 
7  (t  <  in. 

Ceilini 

S  ft.  6  in. 

5  ft.  6  in. 
;  f t.  «  in. 

Oilinit 
t  ft  6  in 
i  ft  6  in. 
r  ft.  <•  in. 

Ceiltnc 

6  ft.  SIB. 

$h.6in. 

7  ft  <  la. 
Ceiline 

f  fi.6m. 

5  ft.  6  in. 
7  ft.  6  in. 

Oiline 

-  tt.  6  in. 

-,   II.  '1  !«, 

t'cihnff 

reiltnK 
?  ft.  6  in 

Ceiling 
Sft«iii. 

Ceitiae 

CeiKnt 

Cdliat 
about  3  ft 


Ht 


Oiling 

S  (I.  6  in. 
SftAin. 
S  ft  C  in. 

Oiling 
Oiling 


6  ft  e  in. 

r'ft. 
Ift 


s  ft. 

8  ft. 

8  ft. 

Oiling 
Ceiling 

Cft'iiB. 


•  ft 

S'fl. 

•  ft 

8  ft. 

•  « 

Bit 

8  ft. 

7'ft. 

x  ft 

8  ft. 
Bft. 
Sft 

Bft. 


saMMMnr. 

tl   4'Cp  iiandtrd  Uinus. 

4  S-cprotuid  froftro. 

I  li-epfroMcd. 
19  i^'cp  itudanl. 

I  jMpiuadanL 
3 1  B«ptlaedinl. 

 oy  -Totil.  


Style 


Kf  )  V^S 

Key 
1^ 

KeylMi 

Key 
Pull  iS-in.  chain 

Key 
Krjrlc«» 

K<*vle«s 
Kcyicsa 

Key 
Key!  CM 
Key 

Pull 
KcytcM 


Key 

Pull  ■.''<"'  ci»>n 

Keyiru 
Key 

Pull  12'in.  chain 
Key 
Keyless 
Key 

I'ull  la-in.  chain 
Key 
Keyfeu 
Key 

Pull  lO-in.  chain 
Key 

Kcyleai 

Pan  it4B.'ciiaia 

I^fen 

Pull  1^^.  chain 
Key 
Keylesa 

KeylfM 

Keyint 
Ktyliaa 
Ktylm 


IJiun. 
No.  holders. 


Urop  cord 
Dfap  cafd 

DfQipCMd 


2  51  in. 


4 

4 

6 

Selected 


Seleeted 
6 


Key  teas  Drop  cord 
Kcjr  araU  aochet 


J  <a-in. 
I  M4tt. 
J  K-in. 
3  H-ia. 


N«TI 

contractor. 


■  i-fi.  up. 

I  it-cp.  Cord  adi  utter. 
I  tUf.  Ca»d  adfuitir. 
a  it-^   Com  arfiMter. 

J  i6  cp. 

9  8-cp. 
Lift  tip. 
I  4-tp. 

6  16.CP.  Light*  10  hang  straight  down. 
S-ft.  tip*, 
j-ft.  lipa. 
S  «6-«P- 
$  frep. 

I        Aagia  to  ba  sa*  imtnd  of  ao*. 

I  4<ii. 

a  i-cp.    Hurt;   ii|>   an<j    <|n«rn   and  WM 

ncT''*<   the  liall, 
I  8<p.  Hangs  straight  doivo. 
I  4<fl. 
I   1 6-cp. 
I  4-cp 
5  f«-  lip. 
t  8-cp. 

4  8-cp.   Round  froMcd. 
I  ■e.«p.  Ftaaiad. 
S-fi.  iipt 


S  B-cp. 

a  vcp. 
I  4-ep. 

1  4-ep. 

2  S«p 


•f  ao*. 


)«*  laaMad  of  ao* 


inMcad  •(  m* 


instead  of  so* 


ioataad  of  w'. 


I  4  CP. 

t  B<p.  Hangs  up  and  dom 
aeraat  tlie  lialU 

I  a-cpi 
I  j»«p. 


a.— Basraient  and  attie  llgbla  will  be 
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Fic.  4.— Sketches  op  CHAKoiuBas,  Biackets.  Etc 
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t:iblc  is  gciicrall)  Ji  inches  above  the  floor  and  if  the  lights  are 
from  7  to  4  (cet  above  the  bed  of  the  table  the  results  will 
be  Eati-:.ictary  Gc-.jerally  speaking,  the  iiglits  when  using  the 
shades  s|>cciticij  (pirc  an  even  distribution  of  rlltimtnation  over 
an  area  45  dcg  c.ilH  way  from  tlic  \fTtii;il)  should  be  for  n 
5  X  10  ft  table  t'/i  it.  apart  Icngihwise  and  3  tt.  apart  sidewise. 
For  a  45-j  X  9-ft,  tabic  thc\-  should  be  6  ft.  lengthwise  and  33 
inches  sidewise.  In  both  CMcs  the  sockets  should  bang  7  it. 
from  the  floor  .whkb  would  bring  the  reMector  about  ^  ft  bom 
the  bed  of  the  table: 

Bed  itoem.— The  bed  rooms  were  all  treated  pracdeatly  alilee. 
The  general  inumination  ii  given  by  a  j-ligjht  chandelier  placed 
in  the  cwrttr  of  the  eeilfng,  8  ft.  above  the  floor.  The  lights  arc 
pointed  i!i:-.v:nv,iril  ;ii|i|  Jin  i'lri.l  ■xnh  ;■.  r.Ahur  conccntr.iting 
form'O:    Ti-r;rit(ir   ■.'.iit;  hiniji-..  give";   a  gO':id  light 

■JsioiigtHnii  t!i>'  KKiui  .uiil  i>r'i\i<J''s  iulliviciit  concentrated  illumi- 
nation for  writing  and  reading  direcil)-  underneath.  With  very 
dark  walls  this  candle-power  might  have  to  be  increased  sownwhat. 
With  light  walls  it  is  ample.  A  bracket  is  provided  on  each 
side  of  the  dresser,  the  brackets  being  placed  5  ft.  afar!  and 
equipped  with  glassware  designed  to  throw  the  light  on  a  penoa 
standing  hi  front  of  the  minor.  With  the  form  of  dnadelier 
used  (n  hich  h  dosa  to  the  (ailing),  sufficient  light  is  thrown  on 
the  top  I  'f  ;i  persoti's  head  to  l^t  the  hair  and  make  unnecessary 
ri  bracket  or  pc:iJant  lipht  over  the  top  of  the  die'isor,  other- 
wise <(ich  a  ItKht  wouj.i  be  .idvisablc.  Over  the  b<-.4d  of  the 
t>eil  1^  tir<ivi'led  a  j-cp  Lii:i;:i  in  a  i"or:i  o:iti,iliiii;  reflector  with 
a  chain  socket  to  provide  tor  rcidiiig  in  b«d  and  for  a  light  of 
easy  access  for  one  awakening  in  the  night.  Gas  is  provided  in 
each  room  simply  for  use  in  case  of  brcalcdown  to  the  electric 
•erviei;  which  unfortunately  is  all  too  rommoB  in  that  city,  owing 
to  the  trcnendoos  expansion  of  the  business. 

Center  Halls.— TIm  center  halls  were  lighted  by  a  light  chan- 
deliers with  I.iiiiii;  pointing  Icnpthwisr  oi  the  ii.iU  a:ii!  provided 
with  concentralitig  reflectors  at  such  an  angle  (lig.  5)  as 
to  ligbt  the  ends  of  the  hall. 

Balk  R00WU.—A  4-cp  lamp  placed  in  a  prismatic  reflector 
qpon  the  oeilhig  is  all  tint  la  neccmiy  nnksa  tiie  rooniiausadfor 


riC.  5. — CENTER  HAI.I-  t:M ASDEI-IIOL 

shaviiig.  In  the  Uincr  case  two  4-cp  frosted  lamps  placed  one  on 
caidi  aide  of  the  mirror  are  MilBeknt 

lirffejkM.-One  bxnp  was  phccd  hi  the  center  of  the  fldliag  of 
the  Utchcn  for  the  general  lighting  of  the  room.  The  reflector 

chosen,  So.  7381,  lights  evenly  the  entire  lower  portion  of  the 
room.  A  lamp  was  placed  in  a  bracket  over  the  sink  to  give  a 
strong  light  where  must  needed  in  dish  washing. 

Dining  Roiun. — Tlie  principal  lighting  of  the  table  is  by  an  art 
gUiss  dome  in  which  i*  a  hmp  pointing  straight  down  and 
equipped  with  a  prisntatic  reflector  of  a  type  which  wUI  light 
the  whole  top  of  the  table  evenly  and  allow  some  to  go  throtyb 
the  ait  glaia  for  decoratii-e  purposes.  The  general  lifhllaig  of 
the  room  is  hy  means  of  roimd  frosted  lamps  at  the  ceiling  as 
indicated  in  Sketch  3.  These  notes,  in  connection  with  the 
pl.Tiis  and  sketche<i  will  Fn.-ih]e  the  reader  to  make  a  thorough 
study  of  the  niciho<ls  and  reasons  for  arrangements  adopted. 

It  is  of  interest  to  note  the  candle -power  of  the  lamps  atiually 
used  after  a  study  of  the  lighting  effect*  had  been  111  r^le  upon 
the  c'>iii(ilt  tion  of  the  house.  In  this  house  (he  changes  ttiade  in 
the  schedule  were  as  follows: 

In  the  bfi^enietit  and  aitii-  all  the  lamps  were  changed  to  8-cp, 
for  gmeral  itluinitunon,'  s|m  <  i.il  illumination  being  taken  care  or 
by  an  extension  plug  and  lamp  on  portable  cord.  As  the  porch 
it  not  used  for  leading,  the  laaipa  were  changed  from  t6  to  S-cp. 


In  the  livuig  room  a  special  fbm  of  flxiwe  bdng  ndngMd,  the 

number  of  lamps  of  i6-cp  was  hicreased  from  6  to  &  la  the 
halls,  av  tlie  wall*  and  ceilmg  were  ligb;  4-cp  instead  of  8-cp 
lamps  proved  ample.  In  the  kitchen  the  candle-power  of  the  lamp 
over  Aa  dnk  waa  incnaiad  fnm  4  to  8  ep^ 


Cbin|Mrattv«  Distribution  uf  Light  from  Vari- 
ous lUuiniiiatiog  Sources. 

Tl-.c  acronipauying  cur\'es  sbuwinic  comparatively  the  distri- 
bution of  light  from  various  sources  of  illumination,  formed  part 
of  a  paper  printed  in  a  German  gas  journal,  the  author  being 
Prof.  H.  Dreh&chmidt,  of  Berlin.  The  measurements  were  made 
by  means  of  an  arrangement  due  to  Schmidt  and  Hacnsch.  em- 
ploying a  mirror  attached  to  a  jointed  parallelogram  whereby 
the  light  at  any  angle  b  iBneted  hofiiontally  for  photometric 
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measurement.  For  comparative  purposes  the  horizontal  intensity 
is  100  hcfners  for  each  source. 

Of  the  several  curves  IV  'a  that  of  llie  ordinary  Welsbach 
tamp,  O  that  of  the  osmium  lamp,  N  that  of  the  Nemst  lamp,  A 
that  of  the  electric  arc^  I  that  of  the  electric  incandcaoBnt  carbon 
filament  lamp,  P  that  of  the  dectric  Haming  are  and  G  that  of 
an  inverted  incandescent  gas  burner. 

Commencing  on  these  curves.  Prof.  Drehsehmidt  says  that  of 
the  sources  /,  O  and  .\'  (  with  vortical  magnesia  rinl  I  -And  alfut 
as  much  li^ht  upwards  ss  downwards  The  clcrfrir  n.jming  arc, 
F,  thl■ll^•ll  L*.  -en-'-  .I'l  Its  ligbt  drns  :iwar(h,  ^u  c-  \  cr\'  poor  lat- 
eral illumination  and  strongly  illuminates  only  a  limited  region 
below  the  lamp.  The  electric  arc,  .4,  is  best  at  about  30*  below 
the  horicoatal,  but  is  pretty  poor  immediatelj  beneath.  I'be 
diatributiasi  of  light  by  the  inTcrted  gaa  Incandeaoent  lamp  is 
materially  better  than  the  distiibntian  from  Oe  ether  aonma  aa 
mdicaied  by  the  curves  plotted. 
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The  Design  of  a  Small  Central  Station. — II. 


By  Jamu  F.  Homk. 


tNctKKt  rtiLunr  akd  mlt. 

WHEN  selecting  an  er\gine  for  any  given  (July,  tlir  prin- 
cipal things  to  be  considcicd  arc  that  tlic  eixginc  pulley 
is  of  sufficient  width  of  face  and  diaiticitr  to  give  the 
necessary  bch  surface  for  transoiitung  the  required  amount  of 
power;  the  proper  loctrtioii  ot  the  engine  in  regard  to  the 
fower  distribution,  and  the  direction  of  rotation  of  engine  in 
order  to  avoid  the  use  of  crossed  belts  and  to  secure  proper  belt 
length-^.  In  order  to  secure  a  belt  surfare,  it  is  alr-o^utely  ncc- 
euary  that  the  belt  have  sufficient  width  and  velocity  to  pull 
the  load  without  too  great  a  tension  to  tbe  inch  of  width.  The 
catalocues  ol  more  than  one  reputable  mano&cturer  of  trans- 
ntHian  madiineiy,  tn  their  tables  of  '^oiw.power  of  pulleys" 
aisame  as  a  base  in  the  ca'culaiiorii  SS  pounds  pull  to  the 
inch  of  width  of  Juublc  bcU:>,  and  6b  pounds  to  llie  inch 
for  single  belts  of  leather.  A  power  transmission  based  upon 
iticse  figures  will  do  tbe  work  cxpecte4  but  ti>e  bete  will 
not  have  the  tasting^  qualities  wMdi  are  dctirable  in  a  trana* 
mission  of  this  kind.  The  belt  which  is  operated  under  88 
piiunds  working  strnm  will  be  in  constant  need  of  belt  dress- 
ing, repairs  and  other  nttention;  heiin  it  in  order  to  "use 
wider  belts  and  larger  pulleys."  The  above  statement  is  conr 
ttantly  net  with  in  engineering  books,  and  engineers  preach  it 
abont  every  time  one  of  them  lalka  aboot  behing,  but  it  docs 
Bot  leem  that  many  of  tbe  eminent  writers  and  talkers  have 
pUced  thcmselv'  s  rn  record  as  in  what  working  strain  should 
be  permitted  in  any  belt 

The  worlcing  strain  for  donUe  belts  which  will  give  universal 
Biisbction,  with  little  or  no  cost  of  lepatrs,  is  lorty  pounds 
pull  K»  the  inch  of  belt  wkkh.  Sh^le  belts  are  not  considered 

3i  they  shoiilfl  never  be  used  in  power  wf.rl;  where  any  con- 
siderable quantity  of  power  is  to  be  tranainittcd  for  tht  reason 
iliat  it  docs  not  p.iy  to  bother  with  light  belts  or  with  the 
"single  belt"  pulleys  which  are  supposed  to  be  furnished  for 
single  belts  to  run  upon.  SpedlSf  double-belt  polVjrs  and  use 
dniMe  belts  upon  them  and  give  a  working  pull  of  40  ponnds 
to  the  inch  of  bolt  width  and  the  transmi.*«ion  thus  arranged 
will  rirvrr  fiivc  trouhle  and  the  Ih-Iin  will  never  slip. 

Let  this  working  pull  be  applied  to  the  engine  belt  of  the 
factory  under  coiuideration.  Tbe  engine  pulley  is  eight  feet 
in  diameter  and  tbe  engine  speed  is  ijft  r.pA  What  should  be 
tbe  width  of  dw  belt  to  deliver  too  hp  to  the  mam  duift?  Witli 
a  pulley  diameter  r>(  8  feet,  the  belt  speed  at  130  r.p.m  would 
k  3,267  i'eet  per  minute.  A  hp  of  100  would  require  a  force 
of  3,300,000  foot  pounds  to  the  minute,  or  a  pull  of  1,010  pounds 
on  the  beh.  Giving  a  working  strain  of  40  poiuds  to  the  inch 
el  wim,  Ae  belt  should  be  SSM  hidies  wide  to  meet  the  re- 
quirements. As  the  belt  actually  used  is  only  16  inches  wide, 
the  pull  to  the  inch  of  width  must  necessarily  be  63^^  pounds 
to  the  inch. 

The  working  pull  given  above  is  not  at  all  bad  as  engine 
[x^wer  transmissions  go,  but  it  would  be  desirable  to  increase 
the  diameter  of  the  engine  pulley  to  10  feet  In  ,order  to  attain 
*  belt  speed  of  about  <mx»  fleet  to  the  ntlnnte  (4,080.3  feet) 
which  would  rail  for  a  belt  width  of  20.22  inches  for  a  total 
pull  of  80B.8  pounds.  Twenty  inches  of  belt  width  on  a  pulley 
>o  feet  in  diameter  wonM  he  On  ideal  drive  for  tte  engine 
inqticstion. 

Fhnn  die  wain  shaft  it  was  nceeesary  to  take  power  in  diree 

portions,  somewhat  as  shown  by  Fig.  i,  the  illustration  reprr- 
Wnttng  in  plan  and  elevation  (not  to  scale)  the  distribtition 
strains  which  had  to  be  resisted  by  the  timbering  upon  which 
the  shafting  was  placed.  The  pull  upon  the  engine  belt  is  given 
<>n  the  elevation  drawing.  It  is  1,010  pounds  on  the  angle 
iBade  by  the  belt.  Reducing  the  pull  of  the  belt,  or  more 
^rittly  speaking,  resolving  it  into  horixontal  and  vertical  frac- 
<Kwis  or  components,  it  is  found  that  the  horizontal  pull  to 
^  Tttistcd  by  the  journal  supports  i»  about  877  pounds.  But 
tbm  b  another  strain  to  be  token  Into  accoimt-^lhat  of  the 


beh  due  to  its  weight,  which  includes  the  strain  of  the  belt  due 

to  the  tightness  with  which  it  i?'  placed  upon  the  pulleys. 

The  working  strain  of  any  belt  ii  s:>niethitig  entirely  sepatatc 
from  the  pressure  horizontally  u|Kin  the  journals  due  to  the 
power  pull  (toiqne)  of  the  belt.  When  tbe  belt  is  placed  upon 
its  pulleye  (assumed  to  be  both  in  tiie  Mime  borisootal  plane), 
the  strain  due  to  the  tightness  of  the  belt  is  due  entirely  to  the 
weight  of  the  belt  to  the  running  foot,  the  distance  apart  of 
the  pt!lU-\^  .ind  (lie  tl.nne-.-.  ut  the  inverted  arrh  or  catenary 
formed  by  the  suspended  belt  between  the  pulleys.  This  is 
easily  calculated  by  the  formula  pertaining  to  tbe  catenary,  pro- 
vided the  weight  of  the  belting  is  known  and  the  deflection 
of  the  belt  has  been  measnred,  Wben  the  belt  is  at  rest  both 
I'olds  are  under  equal  Iii:t  \<.hir.  th.e  l.ch       in  motion 

the  working  fold  llalieii»  it*  caten  ov  win'tr  liic  idle  or  return 
i(dd  of  the  belt  iiKreases  its  caten  a  v.  m  <irop. 

Rather  than  figure  the  strain  catued  by  each  and  every  belt, 
the  writer  has  adopted  the  "rule  of  thumb"  method  of  assom. 
ing  the  strain  on  the  working  fold  of  the  belt  to  be  poundi 
to  the  inch  of  width,  and  the  strain  on  the  idle  or  return  fold 
to  be  44  pounds  to  the  inch,  making  a  1  ■■.n]  of  1,52  potind^  pull 
to  the  inch  of  belt  width  to  be  sustained  by  the  journal  bearing 


snnmrts.  In  odier  words,  if  the  belt  and  its  shafting  and  pul- 

leys  were  c.itriej  on  [tie  tops  of  piers,  there  would  he  a  foree 
ui  132  pounds  to  tlie  inch  of  belt,  tending  to  lip  over  the  piers 
n  question. 

Tbe  i6-inch  engjine  belt,  then,  instead  of  pulling  1^10  poimds 
t  vward  die  engine,  should  be  regarded  as  pulling  s,ii3  pounds 

and  its  horizontal  component  will  be  taken  as  1,832  pounds  in. 
sti-ad  of  the  877  shown  on  the  elevation  in  Fig.  1.  The  arrow 
at  the  beariin:  near  pulley  from  engine  u>n  plan,  Fig.  l)  indi- 
cates the  direction  of  the  force  of  1,832  pounds  acting  at  that 
point.  The  belt  on  the  48-inch  by  14-inch  pulleys  has  a  velocity 
of  a326.9  feet  per  minute,  and  its  pull  niicn  huidling  €0  hp  wonld 
be  about  50  pounds  to  the  inch  of  belt  widdi.  Assnroing  tlib 

belt  to  have  a  pull  of  132  pounds  nn  each  of  its  14  inches,  the 
total  strain  on  the  bearing  at  that  pulley  would  be  1,84s  pounds, 
as  indicated  at  the  direction  arrow  .it  the  pulley  in  question. 

The  two  jd'inch  pulleys  rennin  to  be  figured.  The  belt  speed 
over  these  will  be  2,tao  feet  per  minute,  and  the  pull  will  be 
.J67  and  156  pounds  respectively.  Applying  the  "rule  of  thumb" 
i^ives  a  pull  of  1,58.;  and  525  pounds  respectively  on  a  12-iiKii 
and  a  4  inch  belt,  a  total  pull  of  2,112  pounds  to  be  sustained 
by  the  bearing  close  to  the  two  pulleys.  It  is  true  that  some  of 
the  poll  of  die  engine  belt  and  the  tn-incfa  and  4-4iich  behs  will 
be  earriml  or  nentraliaed  by  the  belts  pulling  in  the  opposite 
direction,  but  no  account  is  taken  thereof,  save  to  let  it  go 
toward  a  small  factor  of  safety  when  designing  a  pier  to  carry 
the  middle  bearing  of  tbe  shaft,  as  shown  diagratnmatically  by 
Fig.  a. 
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SHAFT  !!«:\KiSi:  r:vi!!5 

It  was  ncrcssnrj-  that  the  shaii  be  locaud  to  tVft  iioai  the 
ground  or  floor  line,  and  a  masonry  pier  could  not  be  u$ed 
on  account  of  the  cost  of  brick;  therefore  a  timber  trestle  was 
constnicted  as  shown  by  the  illustration,  the  native  long-leaf 
y«llo«r  pine  beiof  oMdL  Thi«  imttcfial  vtAgtn  five  pounds  to 
tlw  nwcrficnl  iwt,  one  inch  in  diiclioen;  tlwrefore  tlie  tiai> 
ber  wti^  alnut  60  poondt  «o  the  cohic  loot  The  pull  at  ^ 
top  of  the  pier,  16  feet  fiwn  the  floor  line,  has  been  shows 
to  he  a^ira  ponnda.  The  frame  worl^  exclnnve  of  ihe  aillf. 


TIB.  «,~WnGBnXG  A  SHAFT  aEAaiXQ  fOUNDATIO*. 

weighs  abnut  1,940  pounds  and  Hs  tiUMnent  ahovt  the  bottom 

of  tlio  right  Ii.iiifi  end  ..it  the  mII  iv  ateut  9,700  pounds.  The 
iill  and  "hi-  !'ijmid.it!uu  proper,  which  is  12  inches  deep,  weighs 
-•  =,12  [louiids,  and  its  moment  at  the  point  indicated  abivc  (at 
the  c-iid  of  a  5-foot  lever  arm)  ii  approximately  id.o^K  foot- 
pounds. 

The  moment  of  inertia  of  the  shaft  about  the  same  point  with 
the  radius  of  gyration  of  l6  feet  is  about  3Sff9t  foot-pounds, 
whereas  the  timber  work  and  foundation  posaeu  only  about 
1^748  foot-poundi  icaiatance.  The  tfcstle  would,  therefore,  tip 
over,  or  at  ieatt  its  left-hand  tide  would  be  lifted  from  the 
ground  by  the  poll  «<  the  belt*. 

To  prevent  the  tipping  of  the  tmile,  a  section  of  brickwork 
was  huilt  under  one  end  of  the  trestle  a*  shown  by  Fig.  2.  To 
-.r.tl  the  mimbcr  of  brick  necc  -  iry  )ln=    Mili-i' .uiid,i::nii  it 

wab  assumed  that  the  center  ot  griivHy  i>l  suti-trmnd.itimi 
fell  in  a  vertical  plan.-  ;  f.  - 1  from  the  right- V-niid  rtid  ot  the 
trestle  sill;  hence  dividing  7  into  the  deficiency  abtcc  noted 
{lj.<)44  pounds),  it  is  found  that  1,992  pounds  should  be  added 
as  shown  by  Fig.  a,  in  order  th.it  tht-  pull  of  the  belts  could 
be  balanced.  A  I'.ictor  of  s;ifel>  of  m  li-.i-t  .t  should  be  em- 
ployed in  caaes  of  this  kind,  which  gives  5,076  pounds  to  be 
added  to  the  fiMnidation.  As  1,000  bricks  are  supposed  to 
weight  4/000  potttMb.  it  »i>ul4  reqaire  about  1,500  bricks  to 
make  the  fonndatkm  hea\y  i-ivjueh  to  withstand  safely  the  pttll 
of  the  two  belts.  4  inchf*  .tihI  ij  ini-lic  wide,  r<>pectively. 

'lo  roniirct  the  timber  w..rk  with  the  brick  foundation,  three 
,inchor  Ixilts  were  inserltd  as  slmwti  liy  the  drawing.  The  sill 
was  dropped  over  the  tops  of  the  f'>iiiid:ilion  'xjlts.  which  were 
previously  set  liy  mc;iiis  <if  a  tcnipUt.  atid  the  sill  was  bored 
in  accordance  with  the  >;irne  It  mplrt  I  he  lO-foot  rods  were 
also  put  in  place  licftirc  the  sill  pl.ucd  ui^in  the  founda- 

lif»n  prepared  for  it.  The  trestle  lus  proved  itself  ample  for 
llie  work  h  has  to  do,  and  as  yet  h  has  not  shown  any  indi* 
«,iti<in  of  failure.  The  suppon*  at  cither  end  of  the  shaft 
were  carried  by  tinibrrs  framed  between  posts,  both  the  tap 


and  bottom  of  whkli  eottid  he  leeurety  fastened  so  that  na 

weighted  base  was  neeesaary. 

S)I.\rT  BEASINGS. 

There  is  another  point  which  goes  far  toward  m-ikiuR  a  well- 
running  fi-r.vrr  transmission,  and  that  is  the  kind  of  journal 
bearitigs  used.  In  all  heavy  transmissions,  and  in  all  IikIu 
ones,  too,  whenever  possible,  avoid  the  u-^i-  of  the  drop  hangfr. 
Use  the  pillow  block  and  there  will  be  no  trouble  with  tlu- 
shafting.  The  first  choice  is  the  self-adjusting,  ring  or  chain 
self-oiling  pillow  block,  bat  good  service  may  be  derived  fram 
the  wick  oiluiff  pOktw  hhichs  if  the  managcaent  not  stand 
the  sUghl  addkloaal  expense  nf  ring  or  chain  oilen.  Emu 
plain  'Vigid  flat  boxes"  are  preferable  to  dn>p  hangers,  and  if 
the  boxes  are  carefully  set  in  place  and  fitted  to  the  timbers 
upon  which  tbey  rest,  uud  fitted  with  self-ieedmg  faibrtcatortt, 
they  may  be  depended  upon  to  staj  where  put  for  m  long  tune 
to  come. 

Tlie  post-hanger  r.:.,y  U  sparingly  used,  but  s:  is  rjb  .ui  .is 
well  to  use  flat  boxei  tor  post  work  also,  the  lubricators 
above  mentioned  taking  care  of  the  bearings  in  a  most  per* 
feet  manner.  Fig.  3  is  a  sketch  of  one  of  the  lubricators  as 
applied  to  a  flat  box  used  as  a  post  hanger.  .The  device  con- 
sists of  a  brass  shell,  ptpe-tfareaded  uito  the  metal  of  the  hoK- 
capi.  These  hibricnlofa  ate  made  to  fit  fi-faich,  J^'hich  and 
f^indh  pipe  threads.  The  Ihbrieant  eomea  hi  the  form  of  little 
solid  cylinders  about  three  diameters  in  length.  To  apply  to 
a  new  bearing,  first  fill  the  journal  thoroughly  willi  o,,I,  then 
pull  back  the  spring  in  the  lubricator  by  means  of  ilu-  pto- 
jrctuv^  uir.  In  Fig.  3,  A  indicates  the  comnn/n  ri.it  bnjc  ulii-  li 
[s  to  he  iis,<l  ,-,s  a  post  hanger;  B  represents  the  lubricator  »h«li; 
C  \hc  ititti  .dsi\e  described  by  means  of  which  the  helical 
spring  inside  tlu-  lubricator  is  compressed  for  the  insertion  of 
one  of  the  gri-.;-!-  candles,  P. 

When  the  Ittbricator  is  first  attached,  two  of  these  candles 
should  be  hiaertcdi  as  one  of  them  is  weU  naed  up  m  fliKng 
the  passage  to  the  shaft.  After  once  liUed.  the  oiler  need  never 
tondi  the  lubricator  until  he  sees  by  the  position  of  the  wire.  C. 
that  the  candle  of  Inbricattng  material  has  melted  mnl  I>cmi 
forced  into  the  bearing.  Tn  Fig.  3  is  also  shown  the  prop'jr 
method  of  hanging  a  flat  box  when  it  is  to  be  usi-d  ;is  ;i  pL -t 
hanger.  The  box.  A.  is  bolted  to  the  post,  E,  and  further  sup- 
ported by  nir.ir.s  .  d  •.;-.(■  li.  iird  i  .1  (druiV.  I',  which  is  fa.sttned  se- 
curely to  the  post  by  means  ol  spikes,  iag-i>crcws  or  bolts  ,ts 
occasion  may  demand. 

It  will  not  do  veiy  well  to  use  a  self-oiling  pillow  bkick  of 


Flu.  3.— niAT  KX  AMAjCCiap  AS  A  TOST  HANGU  WITH  fOSITIVC 
I.V'aRICATOR. 

the  ih.iin  or  rinn  oihiiK  ty|>c  as  above  (iimod,  .diliuug)!  SOBK 
forms  of  capill.nty  Ixixcs  work  very  well  in  the  position  shown 
by  Fig.  .1.  .Such  Ikini.*  will  work  as  post  hangers  when  the 
shape  of  the  oil  reservoir  is  such  that  it  will  still  hohl  some 
lubricant  with  the  box  set  on  end  aa  shown.  To  be  sure,  ring' 
oiling  boxes  can  be  used  as  post-hangers  if  the  reservoir  busi- 
ness he  dispensed  with  and  the  automatic  lubricators  used  with 
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them  as  in  Fig.  3;  but  tins  makes  a  rather  expensive  arrange- 
ment and  should  be  resorted  to  only  in  order  to  get  out  of 
some  difficulty,  such  as  shortage  of  proper  toxes,  wrongly  st- 
Icrtcd  material,  or  changes  from  original  design,  which,  by  the 
way,  Are  sometimes  quite  ncoesMry  in  the  Ael<J»  and  which  can- 
not well  be  dome  iHthout  ordering  oilier  bearings.  In  such 
eases  the  expedients  above  noted  and  described  will  be  very 
welcome  to  the  engineer  who,  in  order  to.  produce  results, 
itiiiit  make  chanRcs  quickly  .iii.;  ..^  best  he  amy.  He  can  talk 
with  the  office  about  it  aftcrw  ini- 

The  flat  boxes  work  very  vvi  1!  '^im  .d  up."  and  if  a  good  tight 
liner  is  well  fitted  between  box  and  cap  below  tiie  shah,  the 
oil  will  not,  give  trouble  bjr  running  out  under  the  cap.  For 
very  heavy  work,  the  boxes  may  be  let  into  ili'.  :10m 
'i  inch  to  iji  inches,  according  to  size  of  liox.  iii.-,itaj  ui  using 
the  piece  fastened  on  as  at  F,  Fig.  3.  This  is  the  usual  practice 
for  shafts  2  7/16  inches  and  greater,  in  diameter.  Where  ad- 
justment is  wanted,  the  cut  for  the  box  mar  be  made  long 

enough  to  incindc  a  wedge  or  taper  key  at  the  end  of  the  box, 
the  wedge  or  key  to  be  slotted  antl  f.istcned  by  means  of  a 
lag-screw.  The  wcilj-'i-  r.i  iy  also  be  used  with  the  fastened-on 
piece,  F,  Fig.  3;  but  wedge  adjustments  arc  seldom  necessary 
with  sh.nfts  less  in  diameter  than  the  figure  given  above. 

It  i»  frequently  desirable  to  substitwe  the  rigid  flat  box  or 
the  Self-oilinft  self-adjusting  pillow  Uodc  for  a  drop  hanger, 

-#  


t  It 

rta.  4i— FLAT  nox  used  as  drop  II.^NGER. 

and  Fig.  4  shows  a  good  way  of  aooomplishing  it.  Two  short 
blocks  are  let  into  the  lower  «ide  of  the  timber  from  which 

the  shaft  1=;  td  Ik-  su^pf -'"^  't  A  and  />.  Another  -h  irt 
tiiece  of  timber,  C,  15  aI»o  boxed  on  to  tlic  blocks,  A  ,\nd 
B,  and  .1  bolt  is  put  through  both  timbers,  as  shown  close  t,> 
the  blocks,  A  and  B.  It  is  tfaea  an  eaqr  matter  to  place  the 
boxes  or  pillow  btocks  each  as  shown  bf  Fig.  4.  The  depth  of 
blocks,  A  nn<l  li.  and  the  length  of  timber,  C,  may  be  according 
to  circunist.mccs. 

The  (lofiOi  of  the  blocks,  /(  .'ind  B.  need  be  only  sufficient  to 
allow  the  applicatioo  of  the  lubricator  as  shown  by  the  en- 
graviqg.  Their  distaoee  apart  can  well  be  made  bnger  than  is 
tieeesaaiy  for  dgeiatiaig  a  wrench  on  the  box  bolts,  for  a  little 
room  on  either  side  of  a  ioumal  bearing  never  yet  came  amiss. 

There  is  r.su.i'ty  a  hole  through  the  bottom  of  every  flat  box, 
and  it  is  frequently  in  order  to  take  advantage  of  the  fact  by 
inverting  the  box,  as  shown  by  I-ig.  5.  To  do  this  trick,  the 
bole  in  the  bottom  of  the  box.  which  is  usually  filled  with 
babbitt  metal,  is  drilled  out  and  tapped  to  lit  a  H-lnch  or  H-in. 
pipe,  a  piece  of  which,  long  enough  to  pass  through  the  tiiiibc;, 
IS  screwed  into  the  box  as  shown.  \  coupling  is  placed  on 
the  tipper  end  of  die  pipe  and  one  of  the  automatic  ImbricatMS 


Fia  5. — INVESTED  rL.\T  BOX. 

is  screwed  into  the  coupliiig.  The  box,  let  into  the  Inttom  of 
the  timber,  or  held  bjr  two  boards  fastened  on,  makes  a  veiy 

neat  arrangement  for  hanging  a  shaft  close  to  the  under  side 
of  a  timber.  A  factory  recently  erected  by  the  writer  did  not 
c(  tiuiiii  .1  sing:;;  journal  bearini;  t  x.  cpt  rigid  Hat  Iw.xcs.  The 
Larger  sizes  were  wick -oiling  (capillary),  but  they  all  were 
rigid,  and  without  even  the  pretence  of  adjustabili^.  These 
booces  were  all  carefully  set»  level  and  in  good  alignment,  and 
a  nicer  running  lot  of  shafting  never  was  started  iq».  Not  a 
bcarittg  had  to  be  changed.  Every  belt  ran  as  true  as  a  die, 


and  there  was  no  tronble  with  belts  running  off  one  side  of 

its  pul!ev. 

it  li  a  i.i]ii«;iualilf  liit't  thai  llif  utL'Llioil  vf  bc'.ting  is  usually 
governed  almost  iniinlv  by  the  cost  of  the  scver.il  varieties 
and  kinds  of  belting.  There  are  certain  places  where  leather, 
rubber  and  stitched  cotton  belts  each  are  preferable,  hut  the 
man  who  frequently  has  the  selection  of  belting,  purchases  one 
kind  right  through,  for  each  and  every  imaginable  kind  of  ser- 
vice. Thus,  i  (itt;  :i  111  Its  may  be  selected  for  the  m.itn  drie  rs 
except  the  engine    When  this  is  the  case,  use  bell  tighteners 


no.  6.— cBiTtNG  aiu  or  cnossco  max. 


freely.   They  will  save  valuable  time  which  otherwise  will  be 
spent  in  taking  up  belts,  not  once,  but  many  times. 
Fig.  I  shows  one  of  the  main  belts  crossed  and  a  i4«inch 

belt  :ii  tluif  This  was  in  ari  nrilriru  r  w  ith  thr  designs  furnished, 
but  llic  writer  diipen.scd  with  the  iros.siiig  of  the  belt  by  add- 
ing two  idle  pulleys,  arranged  as  in  Fig.  6,  one  of  the  new 
pulleys  also  doing  duly  as  a  tightener.  This  arrangement 
worked  perfectly,  and  proved  an  excellent  investment  as  re- 
gards extending  the  life  of  the  belt  to  which  the  scheme  was 
applied.  The  arrangement  is  so  clearly  shown  b>'  the  engrav- 
ing that  no  further  description  is  neoessaiy. 


New 


Arc 


Methods  in  the  Care  of  Brush 
Generator  Commutators. 

Bv  C.  M.  Green. 

THE  number  of  Brush  arc  generators  now  in  use  and  the 
importance  of  the  condition  of  the  commutator  to  the 

operslimi  of  this  machine  makes  new  and  better  methods 
in  the  care  of  the  commutator  well  worth  attention. 

The  present  >.t  ilircc-tinger  jjri'iSLiro  jinl  two  thin  leaf 

brushes  used  tugciher  as  one  brush  has  a  much  iightcr  bearing 
against  the  commutator,  and  consequently  wears  it  less,  giving 
at  the  same  time  a  better  contact  than  the  old  solid  three-finger 
type.  tf.  then,  the  commutator  reeeives  attention  for  a  lew 
minutes  each  day  just  before  the  gciier.itor  ig  shut  down,  it 
will  wear  till  the  copper  tips  01  the  M(K>d  blocks  are  almost 
worn  through,  the  best  record  being,  so  far  as  known,  three 
yean  and  six  weeks  without  renewal^  and  sixty-three  days  at 
ten  hours  a  day  without  resetting  the  brushes.  However,  when 
new  wood  blocks  or  in';ulnti;ig  stj^nienls  are  necessary,  they  ,ire 
sometimes  too  high,  owing  so  the  worn  canditiuii  of  the  cop- 
per segments. 

The  segments  may  be  taken  down  in  the  following  manner: 
First,  remove  the  brushes;  see  that  the  cover  is  on  the  regu* 

lator  to  keep  out  the  dust,  put  over  the  regulator  and  rheostat 
a  cover  of  carriage  cloth,  a  similar  cover  being  provided  for 
ilie  ■if"'' a'ljr.  .A  flat  wootl  r.nii  shmrd  be  held  as  shown  in 
the  illfistration,  one  end  being  held  hrmly  against  the  brush 
holder  stud,  while  the  other  is  brought  down  until  it  makes  a 
Ua^t  CM,  only  the  high  parts  being  touched  till  the  entire  ring  is 
cut  to  a  uniform  diameter.  All  of  the  rings  should  have 
finally  the  same  diameter.  This  should  be  followed  by  sand- , 
papering  as  shown  in  the  second  illustration. 

Wrap  a  piece  of  No.  3  flint  paper  about  a  piece  of  hard  wood 
sixteen  inches  by  inches  sqifare.  If  the  oonunutator  has 
four  rings,  nse  dieets  t6  in.  by  9  whHe  if  it  has  three  rings, 
use  ^Itoefi  II  in.  by  9.  Working  in  ^necrvs.icii  .dl  '■\i\c-  of  the 
block  iind  moving  it  lengthwise  will  use  up  tcunomically  the 
entire  sheet.  Pressure  on  the  ends  of  the  stick  should  be 
equal,  else  the  rings  will  be  cut  unequally;  also  the  entire 
number  of  rings  on  the  commutator  shodd  be  sandpapered 
at  the  same  time,  except  when  removing  the  wire  edges, 
at  the  finish.  To  disregard  these  poinu  is  likely  to  ruin 
the  segments  and  blocks.    Next,  test  all  the  segments  and 
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blocks  carefully  with  a  straight  edge  to  see  if  they  litie  up- 
Finish  the  commutator  with  No.  2-0  Hint  paper.  Finally  spread 
a  little  oil  across  the  flint  paper  that  you  have  been  using  and 
apply  it  to  the  commutator;  it  will  remove  the  particles  of  dust, 
giving  sufficient  lubrication  and  polish. 

The  commutator  of  a  machine  in  commercial  use  should  be 
put  in  first-class  condition  at  the  end  of  each  run,  as  soon  as 


Com.  I 


Com. 


FIC.  I. — CHARACTEmSTIC  SPARKS. 

the  current  is  shut  off.  A  piece  of  No.  2-0  flint  paper  wrapped 
about  a  stick  as  previously  described,  should  be  applied  to  the 
commutator  until  the  rings  are  bright  and  smooth.  The 
brushes  need  not  be  removed.  The  machine  should  be  cleaned 
immediately  after  it  is  stopped  since  five  minutes  at  that  time  will 
give  better  results  than  half  an  hour  when  the  machine  is  cold. 

The  polarity  of  the  Brush  arc  generator  is  readily  seen  by 
the  sparks,  the  negative  spark  having  a  zigzag  center  while  the 
positive  spark  has  a  straight  center,  as  the  diagrams  in  Fig.  i 
show.   The  negative  spark  should  be  horizontal  on  the  brush. 

The  setting  of  the  brush-holder  studs  and  brushes  is  given 
in  the  following  paragraphs  because  of  the  infl\ience  it  has  on  the 
proper  running  of  the  commutator,  although  the  methods  are 
not  new. 

The  brush-holders  must  line  up  to  a  straight  edge  and  their 


the  commutator  exactly,  the  mark  being  at  the  edge  of  the  brush- 
holder.  Also  examine  the  slant  with  respect  to  the  commutator 
(by  means  of  the  gauge)  of  each  brush-holder  when  the  com- 
mutator and  brush-holder  are  parallel,  correcting  them  by  pack- 
ing mica  beneath  them  so  that  they  will  all  slant  the  same  (Fig.  3). 

The  brushes  should  be  so  arranged  that  the  ends  of  the  thia 
leaf  brushes  reach  to  the  ends  of  the  three-finger  pressure  brush 
yet  do  not  overlap.  The  brushes  should  line  up  with  the  ieg- 
ments  in  an  axial  direction  and  should  not  overhang. 

In  setting  the  brushes,  commence  with  the  inner  pair  and 
set  one  brush  5  5/16  in.  from  the  holder  to  the  tip  of  the  brusli. 
then  rotate  the  rocker  or  armature  until  the  tip  of  the  brosh 
is  exactly  in  line  with  the  end  of  a  copper  segment  The 
other  brush  should  be  set  on  the  corresponding  segment  go* 
removed  (the  same  relative  position  on  the  next  segment  for- 
ward) but  if  the  length  of  the  brush  from  the  holder  is  lesi 
than  5  s/16  in.  move  both  brushes  forward  until  the  length  of 
the  shorter  one  from  the  holder  is  ^  ;/i6  in.  Now  set  the  two 
outer  brushes  in  the  s.ime  manner,  clamping  them  firmly  in 
position  and  by  using  a  straight  edge  nr  steel  rule,  all  the  bruibcs 
may  be  set  in  exactly  the  same  line  and  firmly  secured.  If  the 
spark  on  one  of  the  brushes  is  a  trifle  longer  than  the  others. 
mo\'e  the  brush  forward  a  little  so  as  to  make  the  sparks  all 
of  the  same  length  at  full  load.  Equality  of  the  spark  lengths 
is  desirable,  but  not  absolutely  essential ;  it  gives  at  a  glance 
an  indication  of  the  running  condition  of  the  machine. 

Brushes  should  bear  on  the  commutator  from  the  end  back 


na  z— coMMUTAToa, 


edges  must  be  parallel  to  the  centre  line  of  the  commutator,  and 
the  bearing  surfaces  of  all  the  brush-holders  must  give  the 
same  angle  with  the  commutator  when  tested  with  a  gauge  as 
shown  in  the  diagn'am,  Fig.  2. 

Line  up  the  brush-holders,  using  a  wood  block  and  hammer, 
if  necessary.  Remove  the  clamps,  placing  them  so  that  each  may 
readily  be  returned  to  the  brush-holder  from  which  it  came.  (These 
are  not  interchangeable.)  PLice  the  stud  gauge  on  one  of  the 
inner  brush-holders,  sliding  it  along  until  it  touches  the  commu- 
tator; turn  the  brush-holder  stud  till  the  gauge  shows  the  slant  of 
the  brush-holder  to  be  correct ;  move  the  rocker  till  the  end  of  the 
gauge  is  even  with  the  edge  of  a  segment  on  the  commutator,  then 
clamp  the  rocker.  Turn  the  other  brush-holder  stud  till  the  gauge. 


Fia  3. — UUSH  SETTING. 


from  }^  to  }4  of  an  inch,  or  in  one  case.  Fig.  4.  they  will  drop 
into  the  commutator  slots  and  pound  the  copper  tip  of  the  wood 


1  ' 

PICS.  4,  5  AND  6l — DIACRAU  OF  BKUSH  SriTINGS.  • 

sliding  on  the  inner  brush-holder,  rests  on  the  commutator,  when 
the  end  of  the  gauge  should  reach  to  the  edge  uf  a  break  in  the 
commutator  90°  from  its  former  position.  Change  the  position  of 
the  arm  if  necessary  with  a  hammer  and  wood  block.  Then 
adjust  the  studs  parallel  to  the  commutator  by  packing  the  shoul- 
ders of  them  with  mica  if  necessary,  or  turning  the  mica  washers, 
using  the  stud  gauge  on  the  inner  and  outer  brush-holders.  As 
the  gauge  slides  along  the  brush-holder  it  sbotild  meet  and  fit 


FIG.  7. — nUN'C  THE  SEGMENTS, 

blocks,  causing  the  fingers  of  the  brushes  to  break  off.  In 
other  case,  Fig.  5,  the  brushes  bearing  too  far  from  the  tnii, 
or  being  set  too  long,  the  point  of  the  brush  will  not  be  in  coo* 
tact  with  the  segment,  thereby  prolonging  the  break  and  allo«irt 
the  spark  to  follow  to  the  brush  tip  with  consequent  burnini  ol 
both  segments  and  brushes.  Both  of  these  faults,  together  »itl' 
the  brush  set  correctly.  Fig.  6,  are  shown  in  the  diajraiM 
above. 
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Wiring  With  Flexible  Conduit  and  Armored 

Cable. 


By  Louis  J.  Auerbacher. 

THERE  arc  two  kinds  of  flexible  conduit^broui  and 
metallic    Two  much-used  makes  of  fibrous  conduit  on 
the  market  are  known  by  the  trade  names  "Circular 
Lfom"  and  "Flcxduct"  and  are  illustrated  by  Figs,  i  and  2,  re- 


no.  Ij- 


"CiaCULAX  LOOM    FLEXIBLE  FIBBOUS  CONDUIT. 


spectivcly.  Both  of  these  fibrous  conduits  possess  the  same  gen- 
era! characteristics ;  both  are  approved  by  the  National  Board 


The  "fishing"  of  conduits  in  finished  houses  constitutes  one 
of  the  most  difficult  tasks  of  a  wircman.  The  journeyman  must 
be  a  good  carpenter  and  mechanic  as  well  as  wireman  to  do  a 
neat  job.  He  must  understand  the  construction  of  partitions, 
floors,  casings,  etc.,  and  be  an  expert  at  taking  up  pockets.  Where 
hardwood  floors  are  encountered  the  taking  up  of  pockets  is 
rather  difficulj,  since  these  must  be  relaid  so  as  to  make  the 
opening  inconspicuous. 

A  steel  tape  about  %  in.  wide  and  50  ft.  long  known  as  a 
"snake"  is  employed  for  "fishing";  the  ends  being  heated  and 
turned  over  as  shown  in  Fig.  3.  It  is  oftentimes  necessary  to 
fish  from  two  pockets  so  as  to  engage  the  end  of  one  snake  in  the 
end  of  the  other.  .\  loop  of  twine  is  fastened  to  the  end  of  one 
snake  and  the  turned-in  end  of  the  other  snake  is  opened  slightly. 
The  snakes  are  then  worked  toward  each  other  and  turned  about 
until  the  ends  engage,  as  indicated  by  Fig.  4,  when  one  is  pulled 


FIG.  2. 


-"flexduct"  flexible  fibrous  conduit. 


FIG.   7. — BUSHING  FOR  FLEXIBLE 
METALLIC  CONDUIT. 


of  Fire  Underwriters,  and  both  conform  to  the  following  data: 


Inside 
Diameter. 


s 


Outside  Frrt  prr     Largcit  mize  o(  wire  ukcD 

Diameter.  Coil.  for  eatr_pulling. 

"/■  J  50  No   U  8.  *  S. 

H  »$o  "  t»  " 

M  aoo  "     8  " 

n  »oo  "    4  " 

ivi»  150  "  i 

iM  too  "  oo  " 

l'Vi«  100  joo,iM>u  cm. 

»*/m  . . .  400.000  " 

•••  600,000  " 

tH  ...  800,000  " 

3  ...  t. 100. 000  " 

jVi  ...  i.joo.ooo  " 


In  addition  to  being  used  for  complete  wiring  installations,  this 
type  of  flexible  conduit  is  also  very  largely  used  in  connection 


through  from  outlet  to  outlet  and  the  tubing  fastened  to  it  for 
pulling  in.  For  vertical  fishing  a  chain  is  employed.  This  is  fed 
in  at  the  outlet  imtil  it  reaches  the  floor,  the  sound  made  by  it 
in  striking  the  floor  ser\'[ng  to  indicate  where  the  pocket  should 
be  taken  up  and  the  chain  pulled  through. 

Folding  door  recesses  are  frequently  used  to  bring  circuits 
in.  The  doors  may  be  taken  out  sn  as  to  give  the  wireman  plenty 
of  room,  and  the  conduit  should  be  well  secured  so  as  not  to 
interfere  with  the  sliding  of  the  door.  It  is  also  well  to  locate 
switches  at  sliding  doors  for  this  reason.  Iron  outlet  and  switch 
boxes  should  be  used  in  connection  with  fibrous  conduit.  It  is 
not  necessary  to  have  the  cut-out  boxes  lined  with  iron,  lince 
asbestos  will  answer  as  well. 


Fir..  6.— ELBOW  CLAMP  f-QR  FLEXIBLE  METALLIC  CONDUIT.      FIG.  8.— STRAICHTAWAV  JUNCTION  BOX  FOR  FLEXIBLE  METALUC  CONDUIT. 


with  moulding  and  exposed  wire  work  as  described  in  previous 
articles.  Fibrous  conduit  must  not,  however,  be  used  in  damp 
places  or  in  fire-proof  buildings.  Its  particular  field  is  finished 
frame  buildings,  where  it  can  be  easily  fished  from  outlet  to 
outlet.  Fibrous  conduit  having  an  internal  diameter  less  than 
H  in.  will  not  pass  inspection,  and  when  installing  fibrous  con- 
duit it  is  best  not  to  draw  in  the  wires  until  the  building  is 
finished,  so  that  any  nails  driven  through  the  conduit  will  be 
located  when  the  wires  are  being  pulled  in.  On  the  other  hand, 
ii  the  wires  were  pulled  in  prior  to  the  completion  of  the  build- 


Flexible  metallic  conduit  is  known  to  the  trade  as  "Greenfield" 
conduit  and  is  made  in  the  following  sires : 
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CiTccnfield  conduit  may  be  used  on  any  kind  of  installation,  and 


FIGS.  3  AND  4. — STKEL  "SNAKE"  EMPLOYED  FOR  "FISHINO"  CONDUIT. 


wg,  any  nails  piercing  the  conduit  might  easily  cause  trouble,  if 
W<  actual  damage.  Duplex  wires  must  not  be  used  in  fibrous 
Modait;  single-braid,  rubber-covered  wire  should  be  installed  in- 
stead, double-braid  wire  not  being  required  by  the  rules. 


riG.  5. — COUPLING  FOR  FLEXIBLE  METALUC  CONDUIT. 

for  many  purposes  it  is  far  superior  to  rigid  conduit  Though 
the  first  cost  of  the  former  is  somewhat  higher  than  that  of  the 
latter,  when  all  conditions  are  taken  into  account  it  will  be 
found  to  be  cheaper.   This  type  of  conduit  docs  not  require  the 


Digitized  by  Google 


726 


ELECTRICAL  WORLD 


Vol.  XLVII,  No.  14. 


cutting  of  (hrcails,  or  fitting  of  elbows,  and  can  be  easily  and 
quickly  installed.  Since  tlie  conduit  ii  made  in  long  lengths,  few 
couplings  arc  necessary.  The  writer  does  not  look  with  favor 
on  flexible  conduit  for  new  lire-proof  buildings;  but  for  all  other 
classes  of  buildings  where  a  conduit  job  is  wanted,  flexible  conduit 
is  not  only  cheaper  to  install,  but  also  makes  a  good  installa- 


A  '"^ 


OVTIET  BOX. 


FIG.  10.— KLfSII  SWITCH  BOX. 


tion.  In  order  to  dispose  of  short  ends  which  quickly  become 
&crap,  one  of  these  should  be  coupled  to  a  new  coil.  Fig.  5  shows 
.1  coupling  suitable  for  this  purpose  as  well  as  for  joining  coils 
of  conduit. 

To  cut  Greenfield  conduit  a  fine  hacksaw  should  be  employed. 


i 


llie  use  of  a  bushing  shown  by  Fig.  12  in  connection  with  a  lock- 
nut  makes  a  connection  of  this  kind  easy. 

A  good  system  of  wiring  may  be  installed  by  employing  flexible 
steel  armored  cable.  Fig.  13  illustrates  a  stcel-armorcd  cable 
known  to  the  trade  as  BX.  This  cable  is  made  with  conductors 
of  N'o.  6  D.  &  S.  gauge  to  \o.  14,  and  since  the  greatest  field  for 
this  cable  is  for  circuit  wiring  \o.  14  is  the  size  most  frequently 
used.  Where  the  runs  are  over  100  ft.  N'o.  12  cable  should  be 
used.  Stcel-arniored  conductors  are  cheaper  to  install  than 
tibrou5  tubing,  and  make  a  much  more  satisfactory  job.  The 
saving  in  l.ibor  over  that  required  to  install  fibrous  tubing  is  eon- 
sider.ible,  and  for  finished  priv.ite  house  work  there  is  nothing 
superior,  since  the  conductors  arc  easily  fished.  BX  cable  is  made 
by  winding  a  sheet  Meel  sheathing  around  a  pair  of  specially  in- 
sulated conductors. 

Sicct-arniorcd  conductors  should  be  continuous  from  outlet  to 
outlet,  without  a  splice.  When  it  is  desired  to  tap  a  circuit  this 
should  be  done  by  means  of  a  junction  box.  At  all  outlets  suitable 


FTC.  II.— SPLIT  CI_\MP    no.  12.— LOCK  NUT  AM>  BI  SIIINC  FOR  IK>S- 
i.\VlTrH  BOX.  LINED  PANEL  IIO.XES. 

and  in  making  a  turn  or  elbow  the  conduit  should  be  fastened  in 
three  places,  or  a  special  filling  shown  by  Fig.  6  may  be  used  for 
this  purpiisc.  It  is  needless  to  say  that  all  conduit  should  lie 
securely  and  rigidly  fastened  The  same  rule  about  pulling  in 
wires  after  the  building  is  completed  applies  10  Greenfield  conduit 
as  10  the  libriius  conduit.  .An  approved  form  of  outlet  bushing 
for  Greenfield  conduit  is  shown  in  Fig.  7. 

Double-braid,  rubber-covered  wire  must  be  used  in  flexible 
metallic  conduit,  and  no  conduit  smaller  than  '/i  in.  internal 
diameter  will  be  passed  by  the  Underwriters.  At  all  outlets  iron 
outlet  boxes  or  switch  boxes  must  be  installed,  and  the  conduit 
must  be  securely  fastened  to  the  boxes  and  must  be  provided 
with  proper  bushings.  Figs.  8,  9,  10  and  11  show  a  number  of 
iron  'iiitlet  lioxes  suitable  for  this  purpose. 

Conduit  should  not  be  employed  in  places  subject  10  dampness, 
unles"  the  conductors  arc  lead-covered.  Flexible  metallic  con- 
duit is  less  liable  to  give  tmnblc  through  accumulated  moisture 


,FM>,  ij.— iwi,s  cu.sdultuk  aiimorf4>  cabu;. 

than  riKid  conduit,  sinee  it  is  ventilated  over  its  entire  length. 
The  writer  h,ns  seen  m;iiiy  short-circuits  in  rigid  iniiiluit  rice  to 
accumulated  iiirjistiite.  Greenfield  conduit  should  be  properly 
grounded  a*  required  by  the  Code.    Ai  iron-lined  panel  boxes 


FIG.  14.— OUTLET  BOX  FOR  AllVIORCO  CABL£. 

outlet  boxes  must  be  used.  Fig.  15  shows  a  duplex  enameled 
iron  bushing  used  in  connection  with  the  outlet  box  shown  by 
Fig.  14.  and  Fig.  16  shous  a  single  bushing  used  in  switch  boxes 
and  at  p.inclboards.  The  sheathing  of  BX  cable  must  be 
grounded,  and  at  all  outlet  and  switch  boxes  a  clamp  must  be 
employed  to  hold  the  cable  in  place.  This  clamp  may  also  serve 
to  properly  ground  the  cable.  .At  panel  centers  the  sheathing  of 
the  cables  is  connected  together  by  means  of  a  copper  wire  sol- 
dered to  each  cable  as  indicated  in  Fig.  17.    A  good  type  of 


^         ^  ^ 
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FIGS.        AND  16.— BL'SUI.NGS  FUH  UL'TL£T  BUXISS. 

switch  Ik>x  for  BX  cable  is  shown  by  I'ig.  |8.' 

To  properly  cut  BX  cable  a  line  hacksaw  is  necessary.  Where 
dampness  is  present  BXL  cable  should  be  employed.  This  cable 
has  a  lead  sheath  between  the  conductors  and  the  steel  armor 
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Fli;.  17.— «;llof.NUtl> 
ARMOKKU  CABLE. 


FIG.  18.— CLAMI'  >WITC1I  BOX  FOR  ARMORED 
CABLE. 


.md  is  esperially  applicable  for  st.ibles  and  other  places  Mihject 
to  funu-s  This  cable  will  not  fit  the  outlet  box  illustrated  by 
Fig.  14;  a  box  "imilar  to  that  shown  in  Fig.  H  may  be  employed, 
the  single  bushing  shown  by  1-ig.  16  being  used  at  the  outlet. 
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a  siinilar  experience,  and  if  10  what  reaion  has  been  assigned  for 

the  peculiar  U-liavior  of  iht  lamp, 

\VlLKlSSBt«G,  V.K.  C.  A.  CAHPItNTEK. 


WATER  LJkVEL  ft£L'OiU>EIL 

It  is  often  desired  to  obtain  a  contimiou*  record  of  the  water 
level  of  rivers.  I-nrge  «alcr  j)Owrr  conipaiiics  require  a  cou- 
tinnous  rccnr<l  <>f  the  level  <'f  the  tOreliay,  niul  iti  variou-.  place* 
tht-s  record  is  oi  grc.iX  value.  Numerous  ilevices  for  obtaining 
»uch  a  record  are  on  the  market,  and  nearly  all  are  based  On  the 
i»e  of  a  float.  The  objeeiionahle  feature  of  these  floats  is  that 
they  freeze  in  winter  and  the  rei-nnl  i-i  inlin'ercd  with.  The 
writer  has  used  the  follow  ing  sclienie  w  ith  much  success :  An 
:roii  pipe  6  in  to  8  in  in  diameter,  laryc  cuoiiRh  to  Ri\e  plenty 
ot  clearance  around  the  tioat,  i$  suspended  in  the  water  lo  a 


WATCK  t.rvn.  lECOBOeR. 

depth  of  several  tVel  If  iu>.'c-s;ity  the  ri\er  ln(l  lUiiy  lie  c\ca- 
v:iled,  Into  thi.s  pipe  )<  poured  kerosene  to  a  depth  of  alumt  IJ  in. 
The  float  is  then  put  into  the  pipe.  Kerosene  being  lighter  than 
'vater  remains  on  top  and  the  float  rests  in  the  oil.  Since  oil 
does  no!  freeze  at  temperatures  as  low  as  to  1h1<.w  zero  F ,  the 
float  «iill  not  freeze  in  and  the  record  will  not  bo  interrupted. 
The  iron  f-  ju  tttn-t,  i  iirse,  extend  deep  etiotigli  into  the 
water  to  prevent  the  oil  running  out  when  the  water  is  at  Us 
lowest.  The  graphic  neord  should  he  checked  with  a  sight 
rcatfiflig  gauge  at  least  twice  every  24  hours. 
AuANY,  S.  y.  Edward  Wiliue.n. 


nCUUAM.  BKBAVKM  OP  INCAMDESCEVT  I..\MP. 

I  do  not  know  whether  it  will  be  considered  justitiable  to  turn 
your  correspondence   dep;n'nu:i!     iit  •  a    question   l>ox,   hut  a 
"latttr  lias  come  lo  my  attention  recently  which  I  thought  might 
bt'  of  interest  to  some  of  your  rciders.  and  at  the  same  time  I 
am  desirous  of  gaining  any  informaiion  possible  on  the  subject. 
The  pobit  in  question  is  this :   In  my  room  .several  incandescent 
l-imjis  .ire  supplied  fr<rn  a  common  fee4l(r,  ,Tiid  I  noticed  that 
"He  of  the  lights  flickered  in  n  nv>si  utmoying  manner.    As  a 
rale  only  one  of  the  lamps  is  m  n>e  at  one  time,  and  I  laiti  the 
tronUe  tu  veiy  poor  regulation.   Using  tw  >  or  more  lamps,  how- 
Wer,  destroyed  this  theory,  •since  the  l.nmp  in  question  was  the 
only  one  which  did  not  gl' -  a       idilj.    Changing  the  lamp  from 
c'le  sixket  to  another  showed  tliat  the  irnuble  lay  with  the  lamp 
sv.i\  not  with  the  .supply  circuit  in  any  way.    The  filament  is  ap- 
parently hi  good  condition  -<«o  far  as  can  be  observed  by  external 
insitection.   I  hardly  think  the  canse  of  the  disturbance  lies  in 
thi-  cfii  r.ci  tions  leadirg  into  tile  hull).  aN  ^hnkiiiR  tlie  lamp  his 
.ipiiriciaiile  effect  ko  the  behavior.     I  he  th.cluntiot)  tlocs  not 
'M-t  Til  all  times  .iml  is  more  pronounced  at  cen.ml  times  than 
u  Others.  The  light  will  drop  to  about  half  candle-power,  some- 
suddenly,  as  if  due  to  a  very  brief  ^hort-drcuit  on  the  line, 
•nd  at  other  times  the  dimness  will  last  f.ir  .1  .eciind  or  nearly 
M  long.  The  lamp  15  of  16  cp  and  o^crato  ni  an  e.in.l.  of  5J 
*oIlL  I  (hould  be  glad  to  hear  if  any  of  your  readers  has  had 


A  sraAMce  cncine  couNa 

For  over  a  year  we  were  worried  by  a  most  pi://liiig  case 
of  enftine  pomiduig  on  a  high-!pced  engiVie.  We  had  tried  time 
.tiid  again  to  get  rid  of  the  trouble,  but  never  succeeded  in 
remedying  it.  Finally  an  expert  was  called  in  and  after  a  long 
search,  he  declared  that  the  pound  was  caused  by  the  sound  of 
the  exhaust  into  the  open  air  tdephoning  back  on  the  ^pe  to 
the  cti^jiue.  This  pipe,  which  was  made  of  tinned  iron,  was 
very  Icinn  and  extended  vertically  from  the  engine  on  the  ground 
floor  to  the  roof  uf  a  high  building.  We  disconnected  the  ex- 
haust pipe,  changing  it  so  as  to  run  underground  to  the  outside 
ol  the  building,  and  we  had  no  further  trouble. 

Lakcastd,  Onia  Roval  Woin. 

BKPREaCMTIKG  AKKATtfK  WINMNCS. 

I  have  read  tlle  article  l.>  Mr.  Burke  in  your  issue  of  March 
3  and  have  also  carefully  considered  the  diagram  given.  I  must 
say,  howe\er,  that  I  cannot  see  the  comuction  between  his  dia- 
gram and  the  one  given  by  mc  in  the  February  3  issue,  the  only 
similar  pofaHs  being  that  both  have  two  drdes  and  some  curved 
lines.  Mr.  Burke's  diagram  h.is  to  do  with  telegraphic  work, 
while  mine  is  a  representation  of  the  windings  on  an  armature — 
\\\ti  >ul>jccts  a»  widely  dilTereiit  as  it  is  pos5ible  t  1  u'l  t  tlh.in  Even 
if  1  had  >een  Mr.  Hurke's  diagram  before  it  was  pubhshcd,  I 
ha\'e  serious  doubts  whether  I  should  have  Connected  it  widi 
the  idea  I  had  in  mind.  It  is  only  necessaiy  to  place  the  two 
diagrams  side  by  side  lo  note  their  extreme  (Sniuiilirily,  and 
I  was  grcntly  Mirpri^cd  to  read  that  Mr.  Builc*  hat  through  wme 
mistaken  idea  connected  them. 

Baltimore,  Mn  E.  K.  Snuauixsi. 

METHOn  FO»  DETEaMIXING  THE  SLIP  ON  IftPUCTIOIt  MOiakB. 

At  present  there  are  -evera!  method-  1  -noli  vcd  for  determining 
the  slip  on  iiiduciion  motors,  each  uf  which  has  its  advantages 
and  disadvantages.  The  writer  has  devised  a  very  accurate  and 
convenient  method  by  which  the  percentage  sHp  may  be  read  di- 
rectly from  a  *cah.  Fig.  i  is  a  diagram  of  the  apparatus,  which 
C'>nsi.sts  of  ino  similar  magneto  gent  r;,i<i:  -  voimccted  in  series 
opposition.  Milltvoltmetcrs  are  connected  as  shown,  the  volt- 
meter across  the  rewrsing  switch  indicating  the  difference  be- 
tween the  e.tn.fs  of  the  turo  generators.  The  e.m.f.  produced  by 
the  magneto  generator  with  a  milltvoltmeter  as  a  load  will  be 
proportional  tci  the  speed  and  will  be  a  direct  indication  "i  the 
speed.  The  two  magneto  generators  are  first  dircct-cotinecied 
and  mn  at  synchronous  speed  and  their  voltage  is  adjusted  so 
as  to  read  exactly  th«  same  on  the  voftineter  used  for  the  slip 
measurement.  At  this  same  speed  the  deflection  on  the  second 
voltmeter  is  noted  and  this  reading,  which  is  maintained  through- 


DETERUININC  THE  SLIP  OF  INDUCnON  UOIOBS. 

out  ihe  test,  serves  both  to  show  that  the  synchronously-driven 
gcuerator  is  beuig  run  at  llie  de«>trcd  speed  aud  that  the  line  fre- 
quency is  correct.  The  e.m,f.  registered  on  the  vottmeter  at  ayn> 
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chronous  speed  represents  too  per  cent  slip  at  a  certain  fre- 
qucnQTi  and  if  tfais  point  is  marked  and  the  scale  divided  into  100 
evn]  parts  the  voltmeter  will  read  directly  in  per  cent  slip. 
For  any  other  fretinenqr  the  maximuio  deflcctku  wiH  be  equal 
to  the  ein.L  prodtioed  at  igpiidiiQnoat  ipced  tiniea  dM  ratio  oi 
the  frequencies,  and  the  teak  atey  lie  divided  into  an  eqnal  num- 
ber of  parts  as  before.  As  many  scales  as  frequencies  will  be 
required  and  these  ran  \w  plrittivj  '\:\  ti  iiccntric  eirtlcs  on  the 
face  of  the  voltmefer  wuli  t^.L■  ;<:-'>  ihtcciiIji;!!  lines  coitiL-idinif. 

Where  the  ratio  of  llic  inmiLur  -j:  pox-s  ni  the  srachronoii^ 
motor  and  the  tested  motor  is  not  indioiled,  it  is  necessary  to 
connect  the  shaft  of  the  generator  driven  by  the  test  motor  to 
the  shaft  of  the  teat  motor  by  gean  in  the  same  ratia  It  will 
be  foimd  eonvflnkiil  to  tne  the  same  qiecd  changiqc  dene*  aa 
i*  enqilagred  with  Uquid  tachometera.  It  is  vtefetaUe  not  to 
reiort  to  bellbig  on  account  of  the  possible  belt  slip  thi^  is  likely 
to  occur.  All  the  apparatus  except  the  generator  drivrn  by  the 
test  motor  may  be  conveniently  and  permanently  placed  With 
the  .-illcrn.it  ir  fi.  'd  ilteostats  within  reach  iuid  t)ie  voltmeters 
side  by  side,  uiic  observer  is  all  that  is  required  for  obtaining 
quick  and  accurate  readings.  Tlic  most  convenient  method  for 
adjusting  the  voltages  of  the  two  magneto  generators  is  by  shift- 
ing their  brush  positions.  It  is  well  to  check  each  machine  0^ 
cationally  to  see  that  the  needle  coincides  exactly  wilfa  the  vtn 
per  eent  slip  aiark  when  rnnning  at  the  qmchnooiiB  apead  isr 
that  frettiency  scale. 

Lvwit,  Mass.  J.  D.  Sbaw. 


MOTOK  OPERATIUli  IM  TUIAS. 

With  reference  to  G.  McL.'s  troiAite  in  <ipm^  aa  alaclfic 
pumpiof  plant  in  Texas,  as  recited  hi  the  QucstkniB  and  Ansawn 
page  last  month,  I  would  SUKgett  that  the  reason  for  decreased 

output  of  motors  driving  centrifugal  pumps  may  be  due  either 
to  worn  pump  runners  or  to  the  lowering  of  the  water  level. 
Either  caii^e  will  be  m.iJe  miuniest  by  a  decreased  flow  of  water 
and  decreased  registration  on  she  electric  motor.  I  have  inves- 
tigated many  such  cases  and  have  found  that  the  above  causes 
were  invariably  present.  This  suggestion  may  possibly  be  of 
service  to  him  in  locating  and  remedying  hn  tronUe. 
RocaasTiB,  N.  Y.  R.  J.  C  Wooa 

MR    M'KEEn  W'?   PSOrtFM    IN   MOTGS  CONTaOL. 

I  e»cIo»c  hciKrtith  a  skcii'h  tl-it;,  i  ^  show.sgg  a  solution  to  Mr. 
McKeehan's  problem  of  coniri  Kmg  a  5  hp.  three-phase  induction 
motor  from  two  points.  It  is  assumed  that  no  auto-stirtcr  was 
used  in  connection  with  this  motor,  and  that  the  distance  between 
the  two  controlitng  poinu  will  not  exceed,  sty.  foo  ft,  and  there- 
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KIG    I  — MH,   ILLIS'  SOLUTION. 


fore  the  cost  /»f  nmning  two  additional  wires  uroiild  Mt  fee  a 
sarioaB  objeelioii.  The  two  daablciMle»  donliile-lfaivw  awitdua 
are  mad  for  rcvcraiaf  purposes  only,  wihile  ihe  two  three-pole, 
double-throw  switches  are  ti<ted  for  starting  and  stopping  the 

motor.  Assuming  that  switci.i  -  .f.  /?  C  ,^nd  P  .ire  thrown  to  the 
left,  it  i«  (ibvious  that  the  circuit  vv.U  Itc  r  '^nt  .ind  the  motor 
will  (tun  run  in  a  given  direclion,  but  if  nthrr  of  the  rcvcr^inR 
swilcbes.  A  or  B.  is  thrown  to  the  right  the  motor  will  run  in 
the  opposite  direction.  To  stop  the  motor  at  F  the  switch,  D, 
is  thrown  to  the  right,  and  to  start  the  motor  from  £  the  switch, 
C,  is  thrown  to  the  right  also.  If  the  molar  is  stopped  at  fi.  br 
throwing  switch  C  to  the  left,  tt  may  be  started  again  at  F  hj 


throwing  switch  B  to  the  left,  or  vice  versa.  With  ■iclurae 
it  is  impoaaihie  to  short-circuit  the  system  and  the  motor  will 
always  be  fcady  to  start  from  either  location,  provided  that  care 
be  taken  to  sco  that  all  switches  are  fully  closed  in  one  of  the 
two  poaitions,  and  not  left  partly  open. 

Ngw  Yoaic  dir.  BBMaoM  O.  Elus. 

(A  ahmUr  ■olntion  was  received  from  Mr.  F.  M.  FarweN, 
Sckwaen^y.  N.  Y.-^Eoii«aa.] 

I  submit  the  ein:Ki-(-il  d;afram  (I  ;y  Jj  ;i-  ;i  ■-'jlutton  of  the 
problem  in  three-phase  induction  motor  wiring  as  given  in  the 


m  2.>-in.  vim's  sotUTioir. 


March  3  issoe  of  the  F-i.E.  Tiitt:.\L  WHxi  d  !■>  Mi  H  C.  McKeehan. 
By  tracing  the  Ldiimxlinus  as  indicited  by  li.u  diagiiim,  it  will 
be  found  that  the  niulor  tnay  be  started  at  the  bottom  of  the  in- 
cline and  then  stopped  and  reversed  at  tlic  top  of  the  incline,  or 


ryu  J.— MR.  willabd's  solution. 


vie*  vein.  OrdinaTy  triple-polei,  double-throw  switches  arc  to 
ba  oied,  conterwihag  with  die  Undcrwrilera*  rules  in  regard  to 
litt  wiitage  of  the  system. 
WonoNoco,  Mass.  E.  I.  Nim 

[A  similir  solution  was  rccchwd  from  M.  C  Tnrpin.  Phila- 
delphia, Fa.— E»tTO«s.  J 


Referring  to  Mr.  D.  C.  McKeehan's  inquiry  lor  suggestions 
for  starting  a  three-phase  motor  from  either  of  two  points,  I 
submit  the  following  diagram  (Fig.  3).  Reieritng  to  the  illus- 
tntioiv  ^  *t>d  A'  are  double-pole,  doubk-lhrow  rewsiug 
awitefces  locuted,  respeetiTcly,  al  the  top  and  bottom  of  ^  iS' 


Digitized  by  Google 


Ann.  7,  igcA 


ELECTRICAL  WORLD. 


cUne;  B  «nd  B'  are  double- pole,  double-throw  switches  tor  start- 
ing and  StfippinK  the  motor;  A'  ;in:1  i^'  aic  rfsistanccs,  if  these 
be  necesiary,  m  scries  *-ilh  tin-  rot'.ir  ■.wntlings  for  starting  All 
the  switciit's  should  be  closed  in  iotnc  position  at  ail  tiIln:^  and 
M  rotor  rcsi-stance  cut  out  except  when  starting.  If  the  B  switch 
in  cither  station  be  thrown  over,  the  motor  will  start  in  the  same 
direction  as  when  last  nmniiig.  If  both  llu  A  and  B  awitciic*  ac* 
thrown  Over  the  motor  will  start  In  the  OMOtiti 
Thtowinf  owr  cither  B  twitch  «iD  stop  tha  motor  if  it  b  ( 
ScBCRKTAmr,  H.  Y.  W.  W.  Wuuub. 

Fig.  4  herewith  is  submitted  as  a  solution  to  Mr.  McKeehan's 
probkm  ir.  t;;otor  wiring.  The  problem  does  n  t  ^t.T.i-  \vhothrr 
the  moior  requires  a  starting  box  or  not,  but  inasmuch  asi  »  motor 


no.  4-~>nt  vouc's  soLvnow. 

of  thir.  5i.il*  iii.ly  he  npfi.itrii  vvitho'.i!   a   N'.iftif.K  Ikjx,  none  is 
ihown  III  the  diagritni.    D  i-,  a  doub^c-pole,  double-throw  kmfe 
switch,  and  A  is  a  pole  rr^cr^cr.    With  these  explamtoiy  re- 
marks the  connection  should  be  easily  followed. 
Bumm,  Mass.  J.  S.  yaix. 

I  would  offer  the  aceomiKnytng  dtagrama  (Ffgs.  s  xnl  6)  as 
tolutians  to  Mr.  D.  C  HcKeelian's  pnMem  in  time-pbaae  in- 
dtictioa  motor  conneciions  as  publ&hed  in  die  Ifarcfa  3  issue  of 

the  ExECTBicAL  Would.  If  a  main  switch  is  not  used,  two  three- 
pole,  double-throw  switches  connected  as  shown  in  Fig,  5  will 
fi.rtill  the  I u:i<liii. h'.;t  It  .1  main  switch  usi-ri  two  extra  doii- 
bic-poic,  Joublc-Uiruw  swuches  may  be  connected  as  shown  iti 
Fig.  6  for  control.  This  latter  tncthod  obviates  the  use  of  one 
'wire  from  one  switch  to  the  other,  but  requires  a  main  switch 
wMch  wonld  peobaUjr  be  used  in  any  case. 
Atbirs.  Oiim  P.  S.  Dtiooa. 

(AtilioHcIi  aH  of  the  fontoiiif  solutions  ate  ofmHin  under 
certain  conditions,  those  offered  far  Messrs.  Note,  Yorit  and 

DrigRs  arc  not  so  under  certain  other  conditions.  In  Mr.  Nutc  5 
solution  it  is  impo>sibl(-  to  M.trt  the  motor  from  one  end  if  the 
switch  !lu  nihri  Mill  is  open;  the  safsir  triit-  ni  Mr  York's 
solution.  N'cither  "f  tbc  Miluiioti*  iifTcred  by  .Mr.  Driggs  is  fool- 
proof, since  in  both  in^ianers  it  is  an  ca<y  matter  tO  sbort-cimiit 
the  line  by  throwing  in  both  switches. — Eorroas.] 


REvtasiNG  TRe  roLAnnY  OP  cmmmta. 
Keferring  to  Mr.  William  Kavanagh's  letter  on  the  reversal 
of  the  polaiil)r  of  a  generator,  in  one  of  your  recent  issues,  there 


is  something  I  would  like  him  to  He  states  that  when  a 

generator  txiconifs  revrri-tJ  the  way  to  remedy  it  is  :o  lift  the 
bruslip.!  off  the  eottiniiitalsjr,  connect  the  machine  terminal*  to 
a  live  bus  by  means  of  fuses  and  then  lower  the  brushes.  The 
fuses  will  blow  and  the  machine  will  be  re-reversed  in  polarity. 
It  is  a  mystery  to  me  why  he  uses  the  fuses  or  lowers  the  bra9hes> 
All  that  is  ncccssaiy  is  to  raise  the  brtuhes  and  cloie  tbf  <na-: 
sfrildi  00  the  bus.  This  will  osim  a  citrrsat  to  flow 
the  ahitat  field  in  the  same  diiccthw  it  should  when 
the  ntadAic  It  running  right.   Another  statement  made  by  him 

to  which  I  do  tint  agree  is  ih.it  Jhe  burning  out  of  a  rhcnstat  or 
the  breaking  of  a  field  wire  would  reverse  tb*  po!,-irMy  of  a  tiia- 
chine.  In  his  article  he  sjiciks  of  a  i-'inii"j';:id-wijinld  dynamo. 
The  opening  of  the  shunt  field  in  this  case  would  simply  cause 
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fiaa.  s  Ain>  6^iia.  aaiocs^  80tintoifa« 

the  machine  to  run  as  a  soriis  m.ichitie.  Of  course,  the  voltage 
would  drop  ami  if  U  were  t  irinmtc  111  multiple  with  Other  ma- 
chines the  machiiK'  wruM  <lro[i  /.s  luad  or  mOtOtitlC^  tat  CVCD 
this  would  not  always  reverse  the  polarit}-. 

Bmmyu,  N.  Y.  F.  E.  Davbv. 

I  was  much  inleretied  in  the  article  by  Mr.  Kmoagh  on  the 

reversal  of  the  polarity  of  generators,  a  condition  which  is  much 
more  common  with  shunt-wound  machines  than  with  compound- 
wound  m.ichiiie«.  The  method  de-scribcd  by  Mr.  Jones  in  the 
Febniary  rtsimber  is  certainly  simplicity  itself  and  a  va»t  im- 
provement over  the  method  drM;riLi<d  by  Mr.  Kavatuigh  The 
method  proposed  by  the  latter  may,  however,  be  greatly  simplified 
if  only  half  of  the  brushes  are  raised  from  the  commutator  of 
ftaenlor  Now  a:  that  is>  all  the  brushes  eonneeied  to  the  positive 
leg  of  the  maidiine.  The  maia  twitch  majr  Umi  he  ch»ed  wttheot 
any  Mowing  of  fttses  or  other  pynMeehnie  diipliiy,  siace  fbe  ani- 
atnre  circuit  is  open  at  .4.  the  bmthcs  being  rrised  or  insulated 

from  the  roiiiniiitalor.  Current  ',vi!l  then  flow  throng?!  the  shimt 
fii  ld  <  iri-n;t.  and  h.i't  of  the  curri'iif  ir  nn  grncr.'stor  .V' ■  i  will 
flinv  through  the  i.-r|Uiili?<'r  .mil  snu'^  roils  r:  f  k<'ii<'''''i'o'  -2. 
thus  giving  both  shunt  and  sr-jies  excitation.  .-Mlcr  a  iti*  .-ccotidi 
the  switch  may  be  o;>encd  slowly  so  as  to  draw  out  the  arc  before 
the  circuit  is  actually  broken.  This  will  reduce  the  field  rcactioti 
to  a  minimnm.  The  insulation  may  now  be  removed  from  under 
die  positive  bmihcs  and  the  madiine  bnilt  up  in  the  iisnsl  maimer, 
mile  Ibis  method  Is  furly  good,  it  has  the  diiadvantace  of  bcinir 
only  applicable  to  cases  where  the  armature  is  not  in  motion.  The 
following  method  of  reversing  or  rc-rcvcrsing  the  polarity  of  a 
is  qoile  simple  and  is  applicable  to  ilumt  and  compound^ 
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wound  machines,  vvl.iil!ii  11;  muiiun  or  at  rest.  Referring  to 
the  accompanying  illustration,  assume  that  generator  No.  i  i$  car- 
tyitifi  the  load  and  th.it  generator  No,  j)  is  reversed.    If  the 

mtin  switches  are  all  of  ttie  single-pole  type,  the  acsative  main 
switch  of  generator  Na  2  should  be  closed,  or  if  the  main  switch 

14  triple-pole,  it  may  be  left  open  and  a  piece  of  wire  put  across 
the  mgative  clips.   The  field  wire  »hould  now  be  removed  frgtn 


OPEkMl.V!.  l.KNrRATDIIS   IN  I'AH.^tl.KJ.. 

ihv  liiutling  post  un  tilt  rlieostat  ai  tlu'  ;Kj.iu  marked  /?.  and  a 
wire  used  to  connect  the  bus-bar  side  of  the  positive  switch  to 
this  hinding  post.  If  there  is  a  switch  itt  the  field  circuit  the 
cbadfe  of  eomwelioiu  may  be  made  at  the  switch  instead  of  at  the 
rheostat,  care  being  taken  to  make  the  change  on  the  side  of  the 
switch  from  which  the  lead  rnns  to  the  machine  and  not  on  the 
side  which  icad^  tln'  rli<'i'>tnt  If  the  .ir!ii.itiirt  it  in  rn'Jt.un  the 
resistance  in  tlic  rheostat  may  be  cut  out  until  the  machine  is 
senMthig  m»tmal  voltage  wImc  the  miatanoe  may  agmhi  he  cut 


and  .It  till-  same  time  indicate  on  the  annunciator,  A.  and  ring 
bell  B,  which  is  of  the  Miigie-stroke  type.  Switch  H,  was  pro 
vidcd  to  ring  all  the  bells  simnltancons^  and  at  the  same  time 
throw  extra  batteries  jnto  circuit.  In  order  to  change  from  one 
battery  to  the  other,  in  case  one  gives  out,  the  switch.  S,.  wai 
prov'(k-<I. 

Bkooklvn,  N.  Y.  W.  K.  Dimock. 

Fig.  J  is  submitted  a*  a  solution  t  i  Mr  Pi:iii  ck'-  {troblcni  ::i 
apartment  house  wiring,  which  appciircU  lu  tlic  March  ^  isf^ut. 
lo  make  the  r<  i|  iiri.  l  cuimiLtions  it  is  necessary  to  use  one  two 
point  switch  and  one  one-point  switch,  which  has  an  extra  coo- 
tact  or  d^.  This  clip  tnay  be  made  from  a  piece  of  spring 
brass  or  copper  and  bolted  or  screwed  to*the  base  of  the  switch, 
as  shown  in  the  lower  portion  of  the  diagram.  Under  norma; 
eonditions  switch  No.  2  will  Iv  nti  tl:<-  rij;lit-li;ui<l  c /nt.Ti  t,  thereb> 
placing  the  original  battery  m  circuit,  iiy  tracing  the  curreni 
through  one  of  the  push  buttons  it  will  be  found  that  the  respec- 
tive apartment  bell  will  operate  in  multiple  with  the  anmmciamr 
drop  and  tiie  janitor's  bell.  When  it  is  desired  to  throw  on  the 
extra  set  of  h.ilU  rii  s  switch  Xo.  2  i-  phiCL-d  on  the  left-hand  con 
tact.  When  all  bells  are  to  ring  at  once  in  case  of  fire,  switch 
No,  t  is  dosed.  By  tracing  the  connections  it  would  be  evident 
that  two  hfttteries  are  now  in  multiple  and  that  the  janitor's  belt 
and  each  apartment  hdi  with  its  aminidator  also  operate  in 
multiple 

Jkksky  Cuv,  X.  J.  A.  E.  Balu.\k. 


Enclosed  find  a  solution  (Fig.  3}  to  Mr.  Dimodt's  problem  in 
the  BtscmcAL  Woaui  for  March  3.  The  muiti-poiBt  switch  at 

the  left  selects  the  batteries.  With  the  four-pole,  single-threw 
switch  open  each  push  button  when  pressed  causes  its  rcspectirf 
bell  to  ring  and  also  the  IkII  .huI  annunciator  in  the  janitor* 
room.  With  the  four-pole  switch  closed  all  the  bells  will  ring 
and  all  the  annunciator  drops  will  fall,  thus  indifiatiBg  that  the 
bells  in  all  the  rooms  have  rung.  It  is  plain  that  the  four-pole 


ne.  i.'-Ha.  mmock  s  solution. 


no.  4.— MB.  wiLsoM'a  solution. 


no.  2.— MB.  bauhan's  muLcrm. 


in  and  the  temporary  wire  rcmo\ed  from  ihe  rhfi.-tat  or  field 
switch.  Replacing  the  proper  wire  and  removing  the  temporary 
wire  across  the  clips  of  the  negative  side  of  the  main  switcht  the 
machine  is  ready  to  be  built  np  as  usual  Two  or  three  minutes 
are  all  that  is  required  to  re-reverse  a  machine  by  this  method, 
and  ihi  onK  nuierial  necessary  is  a  screwdriver  and  some  wire. 

KlACAKA  FaI.I,S,  N.  Y.  E  C.  Cu.\.NNI.NCi. 

MR.  PIMOCK's  PHOULKM  in  AI'.VRT.MK.NT  hocsk  wrHiN*; 

With  reference  to  the  problem  tn  apartment  house  wiring  sub- 
mitted by  me  last  month,  I  enclose  herewith  a  diagram  showing 
how  the  problem  was  solved.  Fi,  Pt  and  P$  are  three-point  or' 
opto-and-breik  push  buttons  to  ring  bells  1,  2  and  3,  respcctivdiy. 


switch  also  throws  two  extra  batteries  on  the  line  itt 
irrespective  of  the  piMilion  of  the  multi-point  switch. 
SniNGPiELOk  Wn.  R.  E.  Cms. 

I  submit  the  enclosed  drawing  ti  ig.  4;  a*  my  solution  (o  -^f 
Dimock's  problem.  .-/  is  a  two-point  switch  to  cut  in  either  Ml 
tcry,  D  or  £.  £  is  a  double-poki  Single-throw  switch  cutuaf 
in  battery  C  and  closing  the  drcuit  through  the  bells  I.  i  ^} 
ill  nu^Uiplc  when  the  switch  is  <  ;iivr,!  Tliis  npL-r  ites  be!!  / 
tlie  janitor's  room,  but  not  the  ar.nuiKiators.  The  bell  /  si**''' 
be  of  the  closed  circuit  type ;  that  is.  it  should  not  open  the  cirou' 
while  ringing  and  should  be  able  to  carry  the  excess  nai"^ 
required  to  riiig'  all  the'  bells  Simnltaneoo^.  The  push  fcaHM^ 
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rt.     aiiil  c,  are  thrtv  iio::it.  m.ikc  .util-!':<Mk  i.'Hi.Kn  .switv;lic-i.  tin- 
upper  contact  being  ajmi«ftl«<l  10  a  common  wire  to  one  side  of 
Mritth  B.   £^ch  bell  anU  annunciator  may  be  operated  Iqr  its  K> 
apcetive  posh  batton,  at  the  utme  time  riniinf  betl  /. 
Cu/t  CkMm,  Kak.  M.  C  Wilmh. 


The  accompanying  jkctcli  (Fig.  5)  is  submitted  as  a  solution 
to  Mr.  Dimod^t  t^roblcm  in  bell  wirinf .  Rf  Icrring  «>  the  dnw- 


A  solution  to  Mr.  Dimock's  problem  in  apA;tni'.  iu  . -sf  wiring 
is  shown  by  Fig.  7  herewith.  Referring  to  the  diagram,  A  i»  the 
awiiaictator,  D  the  janitor's  bell,  C  a  switch  for  throwing  in  dif- 
ferent sett  of  battcriesj  D  the  alarm  svitcfa,  which  alto  throw*  in 


Snil  Floor 


f 
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FX.  5.— MK.  nitoK's  soLtmoir. 


no.      MIL  m*xf%  aQLUTKm. 


j«a»Jr»  ItoMit  ^^^1^ 


FW.  &— KB.  K*ANC'  •OUITION. 


iiiR,  .)  i-".  .1  >vi  r  wbii;fi  when  cloicd  bhurt-cirriifts  ;<1I  (liC 

Kint.'ifU ;  i?  15  a  three-way  switch,  used  for  cutting'  in  a  fresh 
tuttcry  when  one  gives  out;  C  is  the  annuncLitor  jii  tht-  janitor's 
room,  .md  /'  the  janitor's  belt.  B',  B'  and  B"  are  the  different 
batteries. 

N>w  yoBK  City.  '  M.  SnioH. 

Frieli>.e<!  a  solution  to  Mr.  Dimock's  problem  in  bell  wir- 
ing. Referrinp  to  Fig.  6,  S'  is  a  twO-p<ile.  floublc-lhrow  Switch 
and  is  .i  four-iH  Ic.  single-tlirow  switcli.  Starting  with  in 
the  upper  posiition,  battcr>  a  a  iii  circuit  ami  by  pressing  button 
B'  bells  I  and  i'  with  the  annunciator  will  be  thrown  in  parallel, 
and  will,  therefore,  both  ring.  The  same  is  true  of  each  of  the 
Other  dicuita  of  two  bells  when  the  rcspccti\'e  button  is  pressed, 
la  case  of  fire  ce  general  alarm  the  fonr-pole  airildi,  ^,  is  dosed, 
tiiercfey  throwing  batteries  a,  c  md  d  in  drotit 

«M  Vtoor 


lai  Vlaar 


TaDflor'a 


FIG.  .V — MR,   r.IIIIlS  SOI.LTION. 

the  wiring  being  arranged  so  that  one  battery  wire  will  do  for 
the  entire  system,  while  a  eireuit  of  two  bells  will  be  connceled 
to  the  negative  ride  of  each  battery.  In  the  event  of  batleiy  « 
giving  out,  the  switrh,       would  be  reversed  and  the  battery,  ^. 

thrown  in. 

SuAWtNiGAN  Falls.  P.  Q.         '  J.  Ryan. 


an  extrri     :  nf  jatterie^  ;in<l  H  is  the  push  button.    InasmtKli  .i> 
four  beli!>  would  be  ritigins  at  i  tice,  eadi  bell  circuit  would  have 
to  have  an  equal  resistance  or  ilic  bell  with  the  highest  reststance 
MTOuld  ring  too  feebly,  if  it  rang  at  alU 
Cbkmo^  luu  W.  D.  Lmkmhi, 


I  submit  the  accomp.-inying  diagram  { Fig  S)  as  a  possible  sn- 
lution  to  Mr.  Dimock's  problem  in  apartment  botise  wiling.  A 
doubk-pole,  double-throw  switch  is  used  for  diang^  over  one 
battery  to  the  other,  and  a  four-pole,  single-tlirow  switch  for 
ringing  all  the  bells  It  onec.  Each  bell  can  be  nmg  frooi  its  re- 
spective push  button  as  before  ind  the  anniiBdalor  and  its  hell 
will  be  operated  at  the  same  time  alaob  When  the  doaUe-iiole 


FIG.  7,-'MR.  LIONASDS  aOLUTtuN. 

switch  is  closed '  upward  battery  e  is  in  drcuit.  aud  when  clu»ed 
downward  battery  b  it  in  circuit  When  the  four-po'e  switch  is 
dosed  all  the  bells  will  ring  and  the  two  batteries  will  be  tbrawn 
on  the  drcuit  in  multiple,  regardlets  of  which  one  was  in  drcitit 

alone. 

Eaton,  I.\Oi  Cbcstzr  A.  Evaks. 


Digitized  by  Gopgle 


73* 


ELECTRICAL  WORLD. 


Vol.  XLVII,  No.  I4> 


QUESTIONS  AND  ANSWERS. 


H«w  nay  I  VU7  ibt  spttd  of  an  indacUon  sMrtorT  F.  C  B. 

The  speed  of  asi  inductirjti  motor  may  be  varied  in  two  ways ; 
cither  varying  the  primary  voltage  of  the  motor,  or  bjr  intro- 
dtieing  variable  leiiatanee  into  the  aecondary  dceuit 

Kindly  adviM  nx  a*  to  the  «zt'  and  amMBl  tt  niM  grnerally  U9«d  in 
the  armature*  of  itrrct  railway  nmluri.  E.  K,  W. 

The  size  of  wire  usually  employed  is  N'a  9  oottoii'^overed ;  the 
amount  depends  upon  the  size  of  the  motor. 

Can  yoii  inform  mr  where  t  can  obtain  a  It.  &  S.  wire  gnugte  to  menmre 
wire  <rt>ni  No.  .ir>  t  "  ."^u  -M-  .1.  (  . 

Wc  do  not  know  wiiiTi.:  >yii  v^ii  obtain  such  a  gauge  .ind  doubt 
if  there  are  any  surh  built.  The  ordinary  wire  gauge  will  measure 
the  sixe  of  wires  from  Now  36  to  No.  a  For  sizes  larger  than 
these  «  nicnitneler  is  entplosred. 

I  have  a  iio-volt,  125-cycle,  allernalinK-curTcnl  fu,  aotor  and  wilh  tu 
mriod  it  (or  60  cycict.   iio»  may  1  do  tbia?  M.  M.  H. 

It  U  not  practkaMe  to  rewind  your  las-^rtte  Motor  for  60 
cycles.  The  motor  will  operate  on  an  So-voK,  do-^k  dltuit. 
but  will  only  revolve  at  half  the  speed. 

Wbcra  tn  I  abiain  tot»»ia»U«ti  m  '^dcdMdtftw  Mndnciion".' 

S.  H.  G. 

The  raoit  eomfiiete  infoiraation  published  on  the  subject  that 

we  know  of  is  containcJ  in  a  paper  by  A.  B.  Marvin  in  Vol.  3 
of  the  i  ransaclions  of  the  Anienc^ii  Electrochemical  Society. 


I  ImTC  •  K-bf>i  ■InwMi'Mnd  aio-vnll  motor  running  at  gio  n  ind 
wtab  10  OH  dw  iHie  aa  a  finaialar.  At  »bal  apnd  (heuM  ibc  nucbinc  be 
tnm  and  «Aei  «mM     Ua  cMvatf  J.  C  V. 

You  ntay  drive  your  motor  as  a  generator  at  a  speed  some- 
what higher  ihau  910  r.p.in.  and  practically  receive  3.25  amp.  at 
a  pDMatiai  of  m  volti. 


WSaSlr  tell  me  what  slota  arc  to  be  Mod  for  Ibc  t«0  leads  of  any  coil 
•f  aa  amaiure  hairinc  160  eoaunuiator  alott  aad  lo  em  ^Mt,  the  motor 
Mnt  «  *fai-9«k  aMcUac  aad  the  arouMta  havtaf  a  wave  windlntr. 
WIkh  slot  ihMdd  te  aaed  Ibr  aacb  aM*  af  the  sane  ceil  for  core  sp^o 
tagr  D.  E.  B. 

Use  slots  I  and  54  Ibr  the  two  leads  of  the  annatnre  ooiU  and 

slots  I  and  13  for  each  side  of  tlic  san.t  coil  for  core  spacing. 

How  i*  a  BubaihorS  eotl  naed  in  teMiac  tb«  Tacmon  ol  iacMdeaeent 
IsHpa?  F.  A.  B, 

The  cnil  i?  placrtl  in  npcratir'n  in  a  darkened  room  and  the 
Uniji  bulb  is,  licW  i!i  till-  I'.dinl  while  the  base  ol  the  l.imp  is 
brought  near  one  tcrnr.iml  of  the  cuil.  If  the  vacuum  i?  good  no 
effect  is  visible  in  the  lamp.  If,  however,  the  vacuum  is  low 
a  Uue  or  yeHow  base  fills  the  bulb.  A  cracked  lamp  ghres  no 
glow  whatever. 

How  can  the  direction  of  rotation  lA  Kingle-phasc  mutyi^  Ik  rrverKed^ 

S.  A, 

Since  the  direction  of  rotation  of  a  single-phase  motor  depends 
on  the  direetkm  in  which  it  is  started,  and  since,  also,  at  starting 

with  ,1  phn^r  >plittiti(r  firvtcp  n  mot'T  in  renlity  a  two-phasc 
machine,  llic  leversai  ot  either  phase  wili  start  the  motor  in  the 
opposite  direction.  Therefore,  to  reverse  the  direction  of  rotation 
of  the  motor,  iolerchange  the  leads  of  the  starting  winding. 

Cut  palyphaic  alMmiliBK  carmil  be  aved  niiatactorilr  on  wood-worlijr.K 
■Hckincry  in  a  mill  havioa  abatlt  fO  Biarhinw  whkll  are  being  contUntly 
MMted  and  stopped,  poaaiUr  fi»*  or  mutt  Ihnea  aa  bour.  \V>  are  f^giir- 
in*  on  ehanginc  from  d>r«ct  to  atanwilMt  eamm.  and  would  Ukc  to  know 
ttHit  ptacMcaUe  la  ma  ihfccahiae  IndaMiM  aalefa,  W.  U 

It  is  perfectly  feasible  to  use  poJypbaw  indoction  motors  on 
wood-working  machinery ;  in  fact,  the  absence  of  a  commutator 
fcndert  the  aw  of  thcw  motors  in  such  places  deairaUc: 

Klodlj  ai**  a  tMd  lawMJa  far  aillav  ia  hataa  liitasiu  SNPaaia  af 
<oiiWBMtiitflri.  1*  t  8. 

Material  for  filling  in  hole-^  Vn-twccn  segments  of  commiit;it-ir'- 
may  be  made  by  iiu.Miig  ground  mica  with  a  biiiilcr  of  sCinie  koq.J 
insulating  and  heat-resisting  varnish.  It  is,  of  course,  under- 
stood that  substances  of  this  kind  are  only  useful  for  making 


temporary  repairs.  It  will  be  necessary  to  pat  In  an  entirely  new 

piece  of  mica  if  a  satisfactor)*  job  is  desired. 

Of  what  mc  irc  uifpistt  coilt  en  ttia  circuit>brcah«r«  of  rorary  eon* 
vert  era?  W.  K.  T, 

Th'  -r  .irc  intended  to  open  the  hrerikers  and  prevent  llic  ri_,;arie4 
frum  racing.  Without  such  a  precaution,  if  two  or  more  con- 
verters were  running  in  parallel  on  the  direct-current  side  and 
one  should  fall  out  of  step  on  the  alternating-current  side,  the 
other  madiines  wooM  conrnienoe  to  feed  this  one  and  drive  it  a« 
a  motor  at  a  dangeroot  cpced. 


What  type  of  molar  my  be  mad  lor  nmring  waihhiiif,  power  ftettt* 
taken  freiB  stivct  raihtay  circuHi,  and  wbal,  if  ann  apacial  dcvi=e«  are 
aaed  to  afcate  a  *— "''■H  qiccd  of  ihaae  noMia  ttndar  t*te  cxcemiv* 
vrntadoa  ia  «alii«e?  W.  A.  H. 

Shun;  womii!  tii-  tors  :ire  usually  ii-dl  fur  thi-;  purpose,  .iioi 
the  field  cores  are  below  magnetic  saturation  .iml  th«-  nrm.itures 
have  small  resistances,  the  speed  of  sixh  moti  r^  is  nlui'  'st  con- 
stant, even  tiiough  the  voltage  m^  diange  oonaiderably.  Motors 
having  commiitating'  poles  wHI  alto  act  in  the  came  way. 

We  have  a  three  pha.c  motor  which  until  recently  was  giving  p-rfvcc 
s;ii!'^f-,.  t-nn  Tt  now  rcfuwi  lo  (lait,  but  by  plaUing  tbc  belt  rapiiUy  the 
in  t  i  r     ,n  o  r  s  o  rotate  end  gradually  aMalnt  ha  a«r«Ml  speed.  What 

ii  the  cause  of  tbia?  C  I. 

One  of  the  wires  leading  to  your  three-phase  motor  is  broken. 
If  a  three-phase  motor  is  nmnlns;  while  cijiitiecled  to  tlu-  svipply 
circuit  by  three  wires  in  the  usual  way,  and  one  of  these  wires 
is  broken  the  motor  will  continue  to  rotate  and  to  perform  its 
work,  but  if  the  motor  la  stopped  it  will  not  start  up  again  un- 
less assisted  in  the  manner  yon  describe. 

Kindly  explain  the  beticfit  derived  from  grounding  the  aeconHarr  cir- 
cuit' ^iitfi-'tidK  thr  iiis'jblio:i  tH-t*p>n  -li--  primary  and  secondary  coila 
of  iT.ir;sf.:irnu-T>  Hiir.uUl  ^-ircaV  through,  would  it  not  burn  out  the  fuary  on 
the  ^rrnndury  in;!  open  tbat  circuit?  I  do  not  tmdcrHaBd  why  the  Kroond- 
in^  f(  \hr  irci  n  [ary  dicalt  will  pecvcBl  a  peraon  from  tattinK  a  elmck 
from  a  lamp  aockcl. 

If  the  tnatdation  between  the  primary  and  secondary  of  a 

transformer  breaks  down  and  tlic  primary  line  ins-,i!a(ii >n  i> 
fective,  any  one  touching  any  live  part  of  the  installation  and 
who  is  alMj  grounded  would  probably  be  seriously  injured  if  not 
killed.  Even  with  the  primaiy  insidation  intact  there  would  be 
danger  owing  to  line  capacity.  If  the  secondary  is  connected  to 
ground,  the  chances  for  harm  are  very  much  lessened,  since  the 
current  will  not  take  the  path  of  high  resistance  throuRh  the  body 
of  a  person  while  a  more  direct  patli  through  a  low-resistance 
wire  is  open.  This  safeguard  to  life  in  itself  is  sufficient  justi- 
fication for  gronnding  the  secondaries  of  transfbrmers. 

How  would  the  primary  of  a  in.  spjrW  induction  colt  be  wound  fee  O 
Iio-V'olt  circuit  lo  jwi***  sav  5:1  .in:pfrr'."  If  ihi  r^'-^><fnnc^  ^if  wtr?.  to  rsrr\ 
SO  am[»ere«  only  c.i>rr.  into  3^  couiit  the  nun^bcr  <  f  turrs  gr-'w  «n  l.iTcr 
tbai  the  Klf  indiiclion  of  the  winding  i«  prohibitive,  I  would  be  oblised 
far  any  data  or  rcforcneta  on  this  Miti|<ct.  C.  R. 

The  current  ordinarily  used  by  a  coil  giving  a  12-in    >p;irk  on 
a  iio-volt  circuit  is  nearer  5  amp.  than  5a    In  a  certain  coi, 
the  priniriry  is  .nhcut  15  iti.  long,  and  is  wound  with  three  I.nyers 
of  N'o.  16  double  cotton-covered  wire.   The  tubing  inaulating 
the  primary  and  aecoodaty  whtdinga  ii  of  M-in.  pure  rubber.  The 
secondary  is  wound  in  sections  with  a  silk-co,cred  wire  n?x)tif 
No.  46.   The  principle  applying  to  the  design  of  the  vvmdiug  of 
a  primary  coil  is  that  the  i-.iitnbcr  of  turns  should  he  a  minimam 
and  the  current  a  maximmn,  The  best  method  is  to  naake  a  trial 
ooH  frf  few  turns  and  then  with  a  rheostat  in  cirenit  paaa  varying 
currents  until  die  best  effect  is  produced.   Knowing  the  ntirnf:>er 
of  amperes  and  {be  ttmia  of  the  coil,  the  ampere  turtks  will  b« 
determined.    Tht  final  size  of  wire  will  then  be  fixed  by  the 
space  available  and  the  heating  of  the  wire.    A  single  layer  of 
heavy  wire  would  be  better  than  a  douhle  layecola  l^litcr  wife. 
Instead  of  patting  in  the  primary  the  reaiitaiice  necessnrv  t-i 
cut  down  the  current  from  the  iio-volt  circuit,  this  resistiuKtf 
sli'.-dd  be  jilaee  1  exterior  to  the  coil.   OvvIiir  to  the  nature  of  the 
magnetic  circuit  and  the  m.iny  variables  entering,  the  primaiy 
of  an  induction  coil  does  not  admit  of  calculatiott,  and  thmdd  be 
determined  experimentally  for  every  type. 
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CENTRAL  STATION   SALE  OF  CURRENT 


f  BE  CBNnAL  STATHIK  BOUCnOK. 

Thf  growing  muvcmcnt  a!!  over  tlip  country  tr  urirds  :lie  or- 
ganization of  business  gcttn>g  developments  by  i  '  iitr.il  stations 
is  resultiriK  in  ihc  ra[nil  i '.i  i;iir:i  ..f  ,i  ^l,is-  ui  ■.n'o^men  al- 
most unknown  a  tew  year*  ago  outsirit  of  the  largest  cities,  name- 
ly the  solicitor  for  central  station  bu$ines?.  At  present  the  de- 
mand for  Ulcnt  of  this  kind  seems  to  be  decidedly  in  txetM  of 
the  Mipply.  MttCfa  has  been  said  about  the  qualities  whkit  (O 
to  make  up  a  succeisiul  solicitor  for  a  central  station  oompaiqr. 
Stated  hikOy,  thqr  tfanmcr  down  to  these:  AUIity  as  a  sales- 
Biaa  and  a  knowleclgc  of  the  thhvs  to  be  sold.  While  the  most 
successful  salesmen  like  ttie  ino$t  stiecejsfttl  nienihcrs  of  any 
other  calling  are  brvn  i.ili.cr  tlin.  iiin'i,  ac  tin'',  tolerably  suc- 
cessful salesmen,  wlm  I.ii'.i-  nn  n  ly  rluuiij;!!  ii  nmni;  become  pro- 
iV-K'ni     \\r       II, i:  ],:-_\yr_,r  lu-:c  ;i  •.111  ,,rt  i  f  sales- 

manship, which  is  deservedly  receiving  an  incrca^iing  amount  of 
attention  these  days,  but  rather  to  point  out  some  of  the  equip- 
ment iwhich  a  central  station  solicitor  must  have  in  addition  to  the 
qnallties  of  a  saleamaa  when  he  loes  out  to  let  busineH  for 
central  stations. 

It  may  not  be  necessary  for  him  to  be  posted  on  all  the  tech- 
niLal  .]i.t;i;li  ijf  the  appliance  he  is  trying  to  place  i  r  iti'-t.rl  i- 
tions  he  is  trying  to  secure,  but  he  should  he  thorouglily  [i.r,i(  il 
as  to  their  advantages  compared  with  .vhit  thi-  c.istonicr  uit* 
at  present.  As  to  how  much  engineering  and  technical  ability 
is  required  depcadt  SHich  on  the  kind  of  work  for  which  he  is 
iolicitins.  In  power  work,  where  it  is  a  qucstkm  of  sttpplantinc 
•ome  other  prhne  mover  with  electric  imMon,  tome  enftnecring 
knowledge  and  afeili^r  to  plan  a  new  imtallatiMi  may  he  ncces- 
saty.  For  this  dan  of  work  in  the  smaller  dties  mnally  the 
manager  himself  is  the  only  one  fitted.  In  soliciting  for  electri- 
cal advertising  by  means  of  signs  and  window  display  or  decora- 
tive lighting,  the  ability  to  help  tht-  customer  originate  schemes 
i«  of  considerable  value.  In  so'.:citinf;  for  residence  and  store 
I'ghiiiiis'  ihc  -Dlnito:  i^  i;sii.il!>  tlic  tiistumrr's  adviser  as  to  the 
proper  instailaiion  of  lights  to  secure  the  best  results.  For  this 
work  a  knowledge  of  illuminating  engineering,  or  at  leatt  K 
knowledge  of  when  to  call  for  help  of  this  kind  from  the  manager 
or  eagiiMef  of  Oe  «mp«v,  it  of  fint  invottanee.  Some  spe- 
daliat  hi  tUs  work  should  be  iadnded  in  the  boalncM  onaniza- 
tion  of  every  large  company  and  the  more  of  this  knowledge 
that  can  t>e  acquired  by  those  connected  with  the  smaller  com- 
panies the  better.  One  large  company  employs  the  services 
of  .1  ounsLilt'nK  i:iiinun.%ting  engineer  outside  of  its  organization 
to  advise  witli  rtiid  liirect  the  study  of  a  mnnber  of  engineers  in 
its  new  business  clepariiiK-nt  wliicli  spri-ialijc  in  this  work. 

In  soliciting  for  various  appliances  which  use  e1>^ctric  current 
the  first  essential  is  an  intimate  knowledge  of  the  .nlv.int.iges  of 
tbtf  applianee  which  the  solicitor  is  trying  to  place.  In  snch 
cases  geneial  talk  la  of  little  avag.  The  aolicaor  mutt  have 
at  his  fingcia'  end*  the  apcdal  points  in  wtMi  the  tiactric  device 
excels  all  oAers.  It  is  time  worse  then  wasted  for  a  sotteitor  to 

.nttt-nipt  1(1  pl.-jce  devices  nf  uhiih  lie  h.jN  nn  I<tn.nv>  li^e  unless 
he  IS  sviKiiig  10  fr.uiklj  ailiiut  tn  !hr  cusSoiiicr  that  he  has  no 
knowledge  and  is  willing  to  N  ive  'he  entire  matter  wAh  the 
customer.  Some  devices  have  enough  merit  to  be  soid  in  this 
way,  but  the  chances  are  much  better  for  placing  the  device  if  the 
customer  has  well  impressed  upon  liim  its  advantages  and  has 
created  in  his  mind  a  diaaatiafaction  with  Hw  old  incBBveBtent 
methods. 

A  pithy  remark  dropped  by  one  of  the  speakers  at  the  fast 
N'orthwestcrn  Convention  to  the  effect  th.at  .i  s.iliiitnr  ■.t.lio 

is  a  new  mnn  or  a  .<;trani;cr  in  :i  town  will  so  ir.tn  tl.e  town  and 
Rct  business  which  the  centr.il  slation  :n.iri:iRrr  ivlir.  has  been 
there  for  years  would  never  dream  of  gt^iiing.  There  is  un- 
dOidiAcdly  a  great  deal  of  truth  in  this  statement.  A  solicitor 
who  is  new  in  a  town  knows  none  of  the  objections  whidi  have 


been  raised  by  various  possible  customers  to  inslal  in^  m  iters  n' 
place  of  steam  engines  or  to  supplanting  gas  or  kerosene  by  elec- 
tric light  He  simply  forges  ahead  in  blissful  ignorance  of  the 
objections  the  manager  of  the  plant  has  previously  run  agahistt 
and  if  armed  with  a  salesman's  ability  and  enthnnatm  will  land 
many  a  customer  that  the  mtiiiager  who  has  been  on  the  gnmnd 
for  years  will  despair  of.  It  is  furthermore  fretisiently  the  case 
that  (jualilics  h  (ji:  (  i  m  iVf  a  good  ces'iral  -Mtion  manager 
arc  not  combined  wiUi  iirst-clas*  ability  iis  ;i  ■-.ilesm.'jn.  A 
salesman  must  necessarily  to  a  large  cxtet '^  t>i'  .  the  type  oi 
man  known  as  a  "special  pleader."  .\  successful  manager  is  apt 
to  have  more  of  a  judicial  and  executive  mind  which  considers 
and  weighs  all  sides  of  questions  which  come  up  daily  for  de- 
cision. Another  point  which  frequently  handicaps  any  man  who 
has  been  in  a  town  for  a  number  of  years  is  that  opportunitiea 
for  the  use  of  central  statktn  service  are  usually  ant  as  apparent 
to  one  who  has  been  walking  the  streets  daily  as  to  a  stranger. 
He  will  go  by  opporttmtties  daily  without  a  thought  of  the  pos- 
iibil.tic-  licc.-iv.ic  thill^:<!  which  bei-iTiic  t';i::»iliar  to  u*  L-<",f.  ceaje 
to  receive  thought  or  attention.  The  moral  of  all  this  is  that  it 
is  a  Rooi!  thing  to  bring  in  some  outside  talent  in  the  soliciting 
enil  ot  the  business  occasionally,  and  that  it  is  not  always  safe 
I  I  the  manager  to  aasimw  that  lie  has  srorked  the  bnsinesa  for 
all  that  is  in  it 

co-orcaATiVE  vvoirru  of  sai-esmen  wirii  and  wrriiouT  ad\'krtising. 

If  yoar  salesman  spends  all  his  worfcnig  boar*  huntmg  through 

his  district  for  people  who  are  possibly  interested  in  electric 
liRlit,  you  will  often  find  him  an  exceedingly  inefficient  piece 
of  ;i[>p,i-iaiis  ulthough  he  may  personally  he  an  .ilile  .su'esm.-sn. 
1  he  reason  for  th's  seems  obvious.  Most  of  his  linn-  is  spent  in 
hunting  for  interviews,  and  the  time  is  not  con-unn  d  in  the  most 
useful  manner,  namely,  face  to  face  with  prospective  customers. 
If  he  could  spend  all  his  hours  in  laying  the  merits  of  electricity 
before  the  prospect,  be  would,  of  coarse,  be  from  five  to  ten  times 
as  efficient  If  the  probable  ctistomers  could  he  lined  up  and 
admitted  to  the  nlesman't  oiBcc,  one  Iqr  onc^  w«  would  have 
ideal  conditions,  hut  until  the  elements  tmderiying  commcveiil 
conditions  are  turned  topsy-turvy,  this  roseate  opportunity  it  not 
for  our  friend  the  electric  light  salesman  or  solicitor. 

The  Ijest  way  of  supplementing  his  erturts  is  by  an  intelligent 
nictliod  of  following  np  every  possible  prospect  by  the  direct  form 
of  niai!  snliritation. 

If  the  amount  of  money  to  be  spent  is  smail  and  local  condi- 
tions do  not  render  necessary  advertising  in  the  local  press,  then 
by  all  means,  throw  all  of  the  appropriation  to  snppiementntg 
the  effdrts  of  the  salesman.  Try  lo  listen  his  loui,  and  (psra- ' 
doxically)  inereue  his  efficiency  by  world ng  op  the  praipccts  for 
him,  and  wherever  possible,  securing  appointments  for  a  definite 
day  and  hour  lo  save  the  salesman's  lime.  Even  where  this  can- 
not be  accomplished,  the  general  education  and  enlightening  of 
the  mas:=  c.  nipaiciiis  directed  against  the  possible  nn-rs,  will 
surely  prove  potent,  by  "warming  up"  the  prospective  consumer, 
and  getting  him  into  a  receptive  niood  when  the  solicitor  calls 
ttpon  him. 

inE  PAYMENT  OF  CENTRAL  STATION  SOklCITOilS. 

Owinf  to  the  fact  tint  numerous  central  station  companies  are 

now  starting  new  business  departments  and  others  are  enlarging 
those  previously  established  there  seems  to  be  considerable  in- 
feren  manifested  in  the  subject  of  the  basis  which  shall  be 
adopted  fur  the  payment  of  central  station  solicitors.  A  dCKrip- 
tiun  < sitme  nt  the  mcthodt  of  large  tttd  Small  oonqwnies  is, 
therefore,  oi  interest. 

We  have  already  given  an  account  nf  the  organisation  for 
soliciting  business  of  the  Denver  Gas  &  Electric  Compmiy>  wliicb 
maintains  for  its  gas  and  electric  business  a  force  of  abont  iotty 
solicitors.  We  are  indebted  to  Mr.  C  N.  Slannard,  oontraot  agent 
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of  that  company,  who  has  supervision  of  wriicUofS  for  farther    Qential  SUtion  BusinesS-Getting  Mcthods  Ia, 


details  relating  to  the  plan  oi  paying  fofickon  in  Denver: 

All  busincu  aeeund  cornea  under  tome  headug  of  die  foUowing 
dasaification: 

Clm  A   Aitditiooal  cooMMptioa.  eilber  fis  or  etectric  (prc»- 

cnt  ciMiiaaMi*)    S 

"     B   New  contracu,  (a*  «*  elcctne,  where  ecrvicc  m 

not  previoaM7  in  a«c<<><<<  •   9 

"   BB  Induttrid    fuel    gu   t 

"     C    Rcplacinn  service  or  eqnipmcnl  fo*  old  or  new  pnty 

whtrc  formi-rlv  in  use   tti  IKnnis 

"     D    Ptcicnt  users,  changed  to  other  iddrew   I  pwnu 

*•     E    Outlining  on  buildings   *  polou 

"     r    Outlining  OD  proem  »i|tn»  where  Sat  againil  the 

building    SJ4  pefate 

«    G  Ontlininf  «b  prMcnt  vmjceitec  aifna   s  ptam 


As  an  illustration  of  the  application  of  this  schedule,  take,  for 
instance,  class  A,  additional  consumption.  Let  us  assume  that  a 
customer  for  illuminating  gas  is  persuaded  to  put  in  a  gas  range, 
the  estimated  consumption  of  which  is  |ao  per  jrcar.  Figured  at 
5  pofaitt,  the  representative  is  entitled  to  lOO  points  for  lecnxiag 
this  business.  All  other  classifacations  are  figured  similarly.  A 
record  is  kept  of  the  points  secured  by  each  representative,  and  at 
the  end  of  the  month  it  is  dctrrmint^d  what  percentage  each  rep- 
resentative is  entitled  to  as  compared  with  the  total  business  se- 
cnred.  As  an  Olnatration,  let  tis  assume  that  for  the  month  of 
I>ecember  there  were  fofioa  points  of  estimated  business  secured. 
We  will  farther  assume  that  one  representative  secured  lO  per 
cent  of  that  amount,  or  6,000  points,  that  for  the  month  of 
January  the  company  had  an  increased  gross  revenue  of  $15,000, 
due  to  natural  causes  and  to  the  work  done  by  the  representatives 
daring  the  month  of  December.  If  it  is  agreed  by  the  company 
that  the  representatives  are  to  have  s  per  cent  of  the  inereased 
gross  re\  eniir  .is  n  botiii';,  it  gives  them  $750  of  bonus  money,  to 
be  divided  nnmr.p  iheiu  acrnniing  to  their  percentage  of  business 
seciirnl.  1  hus  tht  rcprr tentative  almvc  mentioned,  having  se- 
cured 10  per  cent  of  the  business  in  December,  would  be  entitled 
to  10  per  cent  of  the  bonus  money  secwcd  in  January,  namely, 
I75,  which  would  be  paid  him  Febmiy  s  In  addition  to  the 
bonus,  representatives  may  be  paid  a  flat  salary  of.  say,  |Sl>  per 
month.  Thus  thi'^  man  would  receive  fur  his  December  work  a 
salary  of  f6o  plus  a  bonus  of  $75,  or  a  total  of  $135. 

It  will  be  Otoerved  that  the  work  and  business  secured  by  the 
representatives  in  the  month  of  December  ought  to  show  in  the 
company's  increased  revenue  during  the  following  month  of 
January,  and  between  the  first  and  fifth  of  Fdmiary  from  the 
books  the  amount  of  increaseil  revenue  is  detettnincd.  Therefore, 
by  the  fifth  «f  February  a  settlement  can  be  made  as  outlined. 

The  Brice  Gas  &  Electric  Company,  of  Mason  City,  Iowa,  is  a 
sood  example  of  a  small  central  station  company  which  is  pushing 
actively  for  business  and  where  the  conditions  are  radictdly  dif- 
ferent from  a  large  city.  Mr.  A.  W.  2:ahm,  general  manager, 
writes  as  followa  about  the  experience  there : 
*  "We  have  tried  a  number  of  scbemcs  with  our  solicitors.  Year 
before  last  we  paid  them  $10  per  week  and  $1  preminm  for  every 
customer  secured  in  excess  of  20  per  m  nth  .At  this  rale  wfe 
could  not  secure  a  thoroughly  first-class  solicitor,  as  they  did  not 
care  to  take  a  chance  ai  so  small  a  salary,  and  this  method  was 
not  very  successful.  Last  year  we  engaged  two  solicitors— a  man 
and  a  woman— at  a  salary  of  |75  P«  month  wiAout  connission. 
They  were  both  local  people,  wdl  and  favorably  knttwn,  and  we 
found  this  the  most  successful  method.  Aside  from  securing  • 
large  volume  of  new  business,  they  induced  a  nuinher  of  their 
friends  to  install  services  that  could  not  have  been  secured  in 
any  other  way.  We  are  satisfied  that  this  is  the  best  system  and 
we  expect  to  follow  it  the  oomiag  year.  We  only  employ  so- 
licitors for  seven  months,  eonunencing  April  i,  and  discontinuhtg 

October  l," 

In  Chicago  the  Chicago  Edison  Company  and  the  Common- 
wealth Electric  CMspany  maintain  a  force  of  about  forty  sofid- 
tors.  Most  of  these  are  00  a  sahuvi  though  a  few  are  im  com- 
mission. 

At  Kenosha,  Wis .  the  solicitors  are  on  a  salary. 
Some  stations  employ  a  professional  solicitor  for  a  term  of 
several  mootbs,  paymg  a  salary  and 


New  Orleans. 

Long  before  the  recent  ciiu'ral  ass akciiir.K  ti.  the  imponara 
of  business-getting  organization  by  central  stations,  the  El«- 
trical  Department  of  the  New  Orleans  Railway  &  Light  Ompai 
had  tfaoroogfaly  systematized  this  hrandi  of  iu  business.  of 
particular  interest  throngh  being  a  qrstem  which  has  been  oi  ti 
along  natural  linrs.  -nd  I'^t  -.'n-  mere  application  of  a  sthtiai 
worked  out  on  paper,  wc  give  bi  low  a  brief  account  of  the  vari^ej 
details. 

CENF.KAL  ORGANIZATION. 

All  solicitors  and  other  employes  connected  with  tihe  eoamn 
ing  department  report  directly  to  the  contractiitg  agent,  vh.^ « 


ne.  I.— isoLATO  rLAHT  cabd. 

responsible  for  their  acts,  and  whose  duty  it  is  to  see  tint  m 
possible  efforts  are  put  forth  by  his  corps  of  men  in  the  dnw 
tion  of  following  up  and  securing  new  busiiies'^  He  a'<o.  up  18 
a  certain  point,  settles  questions  of  rates,  guarantees,  depositi) 
line  extensions  and  many  other  minor  matters  connected  *>iij 
the  wiahes  and  requirements  of  the  puUic  In  the  office  are  m 
trained  assistants,  wheae  knowledge  of  the  husmess  iacMe^ 
information  as  to  the  method  of  conducting  the  meter  and  a  .iJi^ 
ing  departments,  together  with  a  general  idea  as  to  service  o»tJ 
nections,  location  of  pole  lines,  and  also  character  of  sf  iat 
which  can  be  furnished  at  different  points  throughout  ibe  c-r- 
On  dw  outside  one  or  two  of  the  solicitors  whose  aptnes.«  fit' 
them  for  the  duly,  are  picked  out  to  attend  to  special  wodk 
in  other  words  to  act  as  special  assistants  to  the  head  of  Ae  ^ 
partment.  One  of  these  is  entrusted  with  looMng  after  tecov 


flC 


with 


MdkMil 


plaints  on  b  lU.  v.hich  duty  rcfjuires  a  man 
IcnowleUgc  together  with  tact  and  patience. 

An  inspector  is  also  connected  with  the  department  - 
services  in  the  way  of  looking  after  flat  rate  connection'  t>>^  ^ 
volt  reading,  renewing  lamps,  etc,  are  m  constant  ietaisvi- 

The  regular  solicitors  work  along  lines  which  will  Ik 
up  further  on,  and  their  reports  as  to  each  day's  woikisln**' 
in  to  the  contracting  agent  and  chedted  up  each  oMcaiinC' 
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MCTHOIU  OF  &ECUiUKG  KKW  BUSINISS. 


In  MCMinf  new  baiiiKii,  fint  and  noit  important  ue  personal 
Mlieitatim  and  hoose^o-lioase  canvaw,  taseaier  witli  iollowiiig 
up  of  all  dtm  and  Mots,  many  of  wtuA  are  received  eiidi  diy 

at  headquarters,  some  by  mail,  some  by  telephone  and  Still  Others 
through  friendly  wiremen  and  contractors-  In  the  power  branch 
01  tlir  bii%ine-ss  a  customer  is  uftcn  secured  by  inducing  him  to 
vi^tt  and  examine  the  plant  of  aoutc  one  in  the  same  line  of 
business,  whost  iii.icluncs  or  other  devices  are  being  operated 
by  electricity,  and  where  the  service  is  givin?  satisfaction. 

Judicious  advertising  is  employed,  togrth'  T  V.  :th  a  continual 
circolarianf  of  m  apcciaUy  prepared  list.   Special  care  is  given 


to  sending  out  a  carefully  drawn  up  letter  lo  every  one  who 
obtains  a  building  permit,  with  which  is  enclosed  a  stamped  ad- 
dressed return  posul  card,  in  order  10  encourage  the  prospective 
cutlomer  1»  tend  an  inqwiy  as  to  tbe  service. 

METHOD  or  RET.UNINU  BUSINf.SS 

All  coBqilaiaia  are  filed  with  tbe  contiactinB  department  and 
are  given  special  attention  bgr  oa«  of  ifac  solieitMa.  If  k  is  a  re- 
4ue«  for  an  examination  «f  a  metor,  the  matter  is  first  referred 
to  the  engineering  department  for  a  "test  report,"  when  this  is 

retiini'-il  with  the  information  requested,  a  representative  make* 
a  pers. mil  call  and  goes  carefully  into  the  matter  of  tbe  result 
of  the  examination  of  the  .meter 

Whenever  a  itoticc  is  received  requesting  a  discontinuance  ^of 
aervtoe,  a  rcpeescntativie  calb  in  order  to  find  out  if  anjr  dissatis- 


UOBT  CAXS. 


faction  exists,  the  idea  being  to  clear  up  any  difTerence  which 
mar  have  arisen.  This  attention  often  results  in  holding  busi- 
ness which  wonld  otherwise  he  lost,  or  give*  tbe  solicitor  an  op- 
portunity to  renew  a  eontract  from  new  ooeupanta  of     pf cmises. 

OFFlCe  SVSTEM. 

Tbe  namci  of  all  new  applicaats  for  electric  aerviee  are  kept 
on  file  in  the  oftce  of  ttte  ooatractmg  deparlmenl^  and  aa  itaon 
as  the  different  rei|tiimncnts  are  met  with  an  imtallation  order 
hi  inucd  in  dupKcattf.  The  original  of  this  order  i>  sent  to  the 
meter  dc]>artmenti  wbicb  sends  a  memoraAdnm  to  the  engineering 
and  auditing  d^rtments  for  their  records;  the  duplicate  copy  is 


kepi  by  the  comractinK  ilr^jartim^nt  in  book  (orni  siid  a  daily 
report  made  out  jn  tnplic.ito,  a  copy  ln-iny  sen*,  to  tiic  piL-sidciiE, 
vice-president  and  coiitraciing  agent.  reii|>cctivcly.  In  this  way 
increase  or  decrease  in  installations  is  readily  kept  track  of,  and 
good  work  of  the  solicitors  brought  to  tight 

At  the  end  of  each  week  all  new  contracts  secured  during  that 
period  are  passed  to  the  oootracting  agenl^  and  after  being  signed 
bjr  ban  ans  linallr  approved  by  the  vice-president,  eadi  eontract 
being  accompanied  by  a  rate  card  with  data  of  the  inatallation, 
date  of  contract,  deposit,  etc. ;  after  being  signed  by  the  above- 
mentioned  officers  it  is  filed  with  the  auditing  department  SO  aa 
to  be  readily  accessible  to  the  bill  clerk. 

.Ml  r.r.iui  s  I  I  (liscontinue  service  are  received  and  issued  by 
the  I  ■•uir.ii  tiiig  (li'parlmcnt  and  are  disposed  of  in  the  same 
manner  the  ;:^Ht;ill.a)'jn  c.-r-Jir;  these  are  issued  in  triplicate 
form,  the  triplicates  twtng  sent  immediately  to  the  auditing  de- 
partment. The  reason  for  this  is  to  enable  a  Hat-rate  cu.stomer  to 
receive  his  bill  up  to  date  and  assure  bim  that  be  will  not  be 
charged  for  current  after  the  date  on  which  he  ordered  tbe 
service  disoontinucd. 

"Insurance  approvals"  of  wiring  installations  are  kept  in  a  card 
system,  which  oonstitiites  a  very  valuable  record,  as  it  is  run 
1^  street  locations  instead  of  alphabetically  and  is  a  record  which 
is  referrc'I  1    2  great  many  times  during  the  li :i> 

Prospective  bu.^iness  is  also  followed  up  li>  nie.nis  ni  tard 
list,  there  beir.p  a  special  card  for  each  cl.iss  uf  ijii^incs-..  such 
as  commercial,  power,  residence  and  isolated  plant.  Ihe  obverse 
of  a  card  from  each  of  these  files  is  shown  herewith.  The  cards 
itre  in  different  colors,  and  on  the  reverse  are  spaces  for  the  name 
of  customer,  date  of  application  and  remarks. 

We  are  indebted  to  Mr.  W.  £.  Ckmenl,  ooiMracting  agent  of 
tbe  Electrical  Department  of  Out  New  Orkans  Railway  ft  Ug^ 
Coaipaiiy.  isr  iafomatton  on  which  tlie  above  accoiiM  is  baaed. 


An   Active  Campaign  for  Business  at 
Dayton,  Ohio. 

tHE  01»PClRTt;K|TV. 

U.NDOI  'K  I  EDLY  one  of  the  most  vigorous  and  enthusias- 
tic c^unpaigns  for  new  business  now  being  carried  on  by 
any  central  station  company  in  the  United  States  is  that 
of  the  Dttyton  Lighting  Company,  at  Dayton,  Ohio.  The  cum- 
patQr  rcaliics  that  it  baa  taeian  it  an  i^iiortiuiiqr  such  as  prol^ 
aUy  does  not  exist  in  aiqr  other  dty  of  tiie  aiae  hi  the  United 
States.  At  die  time  the  jwesent  management  look  hold,  Janu- 
ary I,  igos,  tiiere  was  ta  Da}ton,  a  city  of  about  100,000  in- 
bidfitantSt  no  electric  lighting  distribution  system  outside  of 
the  down-town  business  district.  Such  a  condition  of  afiairs 
is  iri-.ly  rviii.irkori'.L-  It  is  an  extreme  c.i.^e  uf  li.jw  far  central 
st.iii  iii  ci.imii:uiies  ■■<'inetiini-<  fall  short  nf  developing  the  terri- 
l.irifN  wliich  iiu!iir:ilK  t-cti-nt;  ic  tlniii  ITie  company  is  now 
extending  an  alternating  current  distribution  system  to  all  parts 
of  the  city  and  is  pushing  very  actively  for  all  classes  of  busi- 
ness, not  only  in  the  bitberto  unworked  outiyuig  sections  where 
tbere  is  a  magnifioent  oppoitvnity  for  electric  lighting  of  ren- 
dences  and  snpplyiiif  power  to  manufacturers,  but  also  in  tbe 
down^town  district  whoe  sign  and  display  lighting  and  tbe  di^ 
placement  of  isoitatcd  pbmis  offer  great  opportnnitiat. 


THF  smiriTiNc  ORC.^.^•^ZATlo^• 


'llh 


1  unl]i;ill>* 


consists  oi  out  cliiti  solicitor 


.■L-■5i^■.e']  li>-  It'll  (li'-trirt  nr  w  Lir.J  s.  ilirittir-.  There  is  also  one 
man  who  devotes  his  entire  time  to  testing  of  .steam  plants, 
gas  engine  plants  and  the  like,  in  places  where  the  Dayton 
ligbting  Compai^'  is  figuring  on  supplying  the  power.  The 
general  manager  of  the  oonqauiy,  Mr.  F.  M.  Tait,  is  not  only 
an  enghicer,  hot  also  aa  energetic  business  manager,  with  the 
ability  to  impart  snap  and  enthusiasm  to  tbe  members  of  bfo 
staff.  In  fact,  there  is  no  place  in  tbe  company's  organisation 
for  men  who  cannot  be  inspired  with  some  of  this  entlmsiasm. 
Just  as  in  tbe  dperatitig  deportmenft  of  the  - cempaiiur,  men 
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muvt  be  always  vigilant,  wide-awake,  and  ready  to  respond  to 
instant  calls,  so  in  the  soliciting  department  men  are  employed 
who  arc  always  awake  to  opportunities  to  put  in  electric  service 
and  talk  electricity  and  its  conveniences.  Mr.  Tail,  the  gen- 
eral manager,  meets  with  the  solicitors  every  morning  from 
8  to  8.30  that  they  may  talk  over  questions  which  daily  arise, 
and  as  they  express  it  in  Dayton,  "to  get  tilled  up  with  en- 
thusiasm for  another  day." 

Mr.  J.  G.  Barrett,  chief  of  solicitors, ,  is  one  who  demon- 
strated his  ability  in  this  kind  of  work  at  Oiicago.  iin<l  later 
at  New  .Mbany.  Ind.,  before  going  to  Dayton.  Besides  having 
charge  of  the  soliciting  force,  he  acts  as  a  kind  of  specialist  on 
power  for  the  new  business  department,  and  to  help  the  dis- 


CHEAP 

ELECTRIC  LIGHT 
ELECTRIC  POWER 

ANYWHERE  IN 
DAYTON. 


FIC.  I.— COrVKIGHTEO  SIGN. 

trict  solicitors  on  especially  difficult  or  important  cases.  Be- 
sides the  chief  solicitor,  the  ten  district  s«ilicitors  and  one  man 
working  on  isolated  plam  tests,  there  is  one  clerk  in  this  de- 
partment, who  keeps  all  the  records,  and  has  rca<ly  for  each 
solicitor  every  morning  a  memorandum  of  any  requests  for 
calls  which  may  have  conte  in  during  the  previous  tU>.  Solic- 
itors are  paid  a  salar>%  which  is  increased  according  to  the 
returns  which  they  bring  in,  although  no  commission  system 
has  been  worked  out.  Esich  solicitor  is  assigned  to  one  ward 
of  the  city. 

Solicitors  are  all  young  men  picked  up  from  other  lines  of 
work  in  Dayton  without  previous  electrical  experience.  Some 
of  the  best  were  formerly  salesmen  in  other  lines.    Men  sc- 


riC.  2.— 6ICN  ON  COAL  Pttt  OPPOSlTt  CENT«AL  STATION. 

lected  must  be  of  good  character,  entirely  temperate,  with  clean 
records  and  with  plenty  of  snap  and  vim. 

SIGNS  AND  TIIADF.  UAKKS. 

While  the  compjHiy's  solicitors  have  had  the  advant,-ige  of 
working  in  an  almost  undeveloped  territory,  they  have  also  had 
the  disadvantage  that  the  general  public  in  Dayton  was  not 
familiar  with  the  advantages  of  electric  service.  Early  in  the 
campaign,  a  copyrighted  sign  was  .idoptol,  "Cheap  Electric 
Light  and  Electric  Power  Anywhere  in  Dayton."  This  appears 
on  the  comp.my's  letter  heads,  envelopes,  signs  and  wagons,  in 
the  form  shown  in  Fig  i.  which  is  a  reproduction  from  one  of 
the  company's  large  mailing  envelope*.  Fig  2  shows  the  sign 
on  the  company's  coal  storage  lot  across  the  street  from  the 


power  station.  This  style  of  sign  is  to  be  seen  all  over  Day- 
ton on  vacant  lots  and  other  good  advertising  places. 

roRTABLE  ELECTRIC  SIGN. 

The  company  plans  soon  to  have  a  portable  electric  flashed 
sign  which  can  t>e  hung  on  poles  in  different  parts  of  the  city 
to  advertise  the  Dayton  Lighting  Qimpany  at  night.  Another 
sign  which  is  used  on  all  new  buildings  under  construction  for 
which  the  Dayton  Lighting  G)mpany  supplies  power  and  light, 
is  shown  in  Fig.  3.  This  particular  sign.  Fig.  3.  was  ohot«>- 
graphcd  on  an  old  church  building  in  the  down-town  district 
where  a  food  show  was  held  March  5  to  17.  The  Dayton 
Lighting  Company  had  an  exhibit  at  this  show  with  several 
solicitors  always  in  attendance.  Next  to  this  exhibit,  baking 
was  being  done  by  another  exhibitor  by  means  of  electric  cur- 


no.  3.— SIGN  USED  ON   NEW  IIUH.I>INCS. 


rent  and  electric  cooking  dishes  were  being  used  by  demon- 
strators of  various  food  suppliers  all  over  the  building.  Taken 
altogether,  Dayton  electric  service  was  very  prominent  at  the 
show. 

SlnNTIILV  MAGAZINE. 

A  monthly  migli^inc  entitled  Dayton  Electricity,  is  pub- 
lished. Of  this  mag:izinc.  5.000  copies  arc  printed  each  month. 
These  arc  circulated  by  mail.  Fifteen  thousand  copies  each 
month  were  formerly  printed  and  distributed,  but  the  loss  and 
waste  in  distribution  was  found  to  be  so  great  that  it  was 
thought  best  to  print  fewer  copies  and  mail  them  where  they 
would  probably  do  some  good. 

.NEWSPAi'ES  ADVERTISING. 

The  company  arranges  its  advertising  among  the  Dayton  pa- 
pers so  that  there  is  an  advertisement  in  one  paper  every  morn- 
ing and  every  evening.  It  advertises  every  other  morning  in 
two  morning  p.ipers  and  every  other  evening  in  two  evening 
(«ipers.  The  usual  space  occupied  is  five  inches,  double  col- 
umn. Frequent  illustrated  articles  in  the  daily  papers  tell  of 
the  comp.-tny's  construction  work  or  of  new  motor  installa- 
tions. 

TO   Pt'SH    HEATING  DEVICES. 

A  campaign  for  the  pushing  of  electric  heating  devices  is 
about  to  be  begun.  Flatirons  are  being  sold  to  customers  at 
the  wholesale  cost  to  the  company.  The  plan  is  to  send  out 
solicitors  With  a  load  of  flatirons.  chaling  dishes  and  heating 
pads,  leaving  them  at  residences  on  two  weeks'  trial. 

HOU.se  WIRING. 

The  company  does  not  do  interior  wiring,  leaving  this  to 
Dayton  contractors  who  are  experiencing  a  prosperity  never 
before  known  in  Dayton,  on  account  of  the  large  amouat  of 
new  work. 

On  the  back  cover  page  of  the  Dayton  EUttricity,  is  published 
free  of  charge  a  directory  of  reliable  contractors,  supply  deal- 
ers and  sign  builders  for  the  benefit  of  the  company's  present 
and  prospective  customers. 

The  company  endeavors  to  have  every  bouse  wired  as  far 
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as  possible  with  a  heating  c  r  ;ir  ■  the  kitchen  and  dining- 
rrMjm  independent  of  the  ligir.iug  strviee.  This  can  be  heavy 
enough  to  cany  luiv  liciting  device  desired  without  going  over 
the  (ioo-watt  limitation  of  lighting  circuits.  It  can  also  be  used 
ijr  operating  the  motor  in  the  basement  if  necessary.  It  is 
hoped  to  develop  some  motor-drivca  washing  twa<-hi««  biui- 


ATTCNTION  TO  DKTAILS. 

The  company  makes  a  great  point  of  responding  immedi- 
ately.  not  on!y  to  rriiucstA  for  cicctric  service,  or  trtnieNtS  for 
solicitors  to  call,  but  also  to  trouble  calls  from  customers. 
From  the  general  manager  d'jwii,  great  stress  is  laid  on  prompt 
and  courteous  ircalmnit  of  the  public  and  of  seeing  that  clec- 
trie  service  is  satisfactory.  The  door  of  the  general  man- 
ager's ofttcc  leading  into  the  general  oflke  is  alwavs  open,  antf 
there  is  no  red  upe  when  aiijr  cmtonwr  wlalMt  to  step  in  and 
talk  witb  the  gcnoal  manager. 

A  dole  watch  it  ke|it  on  gas  eqgines  and  wlien  they  brcnk 
down  or  tmiUe  to  the  owner,  as  they  are  snic  to  do  sooner 
or  bier,  a  aofldlor  is  promptly  on  the  graund  telling  of  tlie 
cottvenlenoe  and  raiiaUli^  o<  electric  nnMors. 

TBI  USQLTi. 

At  titt  doae  el  1904,  tiie  company  had  about  as  raasgr  1 
installed  as  a  good  enterprising  central  station  company  : 
have  in  a  town  of  10,000  inhabitants,  although  Dayton  is  ten 
times  that  size.  By  virtue  of  pushing  the  business  ami  e.x- 
tcndmg  into  residence  territory,  the  number  of  meters  was 
increased  joo  per  cent  dming  Hw  year  190S,  and^  of  course, 
this  is  only  a  beginning. 

Besides  increasing  ilie  irambcr  of  meters  connected  yx>  per 
ceaL  dttriag  tlie  first  year  of  this  canipaign,  seventeen  tsolsted 
plants  have  been  dis^ecd.  The  connected  light  load  has  been 
inenaacd  from  3a,ooi>  to  jgflBo  so-watt  buniis  and.  iJSf»  hp  of 
new  moton  connected,  to  say  nothing  of  lao  new  electric  signs. 


Central  Station  Advertising. 

By  ConnsK  D.  Mabsb. 
Probably  every  central  stition  in  the  United  Stales  realizes  to 
the  full  that  adilitional  buiiness  means  not  simply  better  profits, 
but — to  coin  a  term — accelerated  profits.  .\s  a  general  propo- 
sition It  can  bi-  stated  that  the  additional  tixcd  charges  do  not 
increase  at  the  same  ratio  as  do  the  gross  profits,  and  in  con- 
I  the  net  profits  per  unit  of  energy  sold  are  larger  as  the 
I  grows  laiger.  While  tliis  statement  is  true  of  any  oua- 
ntectnring  husncss,  it  is  particnlar^  trac  in  the  maimfBCtaire  of 
tlMtridty.  Monovar,  Him  it  a  cqAng  md  b  mm  of  the 
smaHer  stations  for  a  Hatter  peak  and  longer  boors  of  use  by 
consumers. 

While  advertising  is  a  pcttcnt  force  for  bringing  about  better 
conditions  it  should  be  buttressed  and  strengthened  by  dir-jci 
solicitation  with  the  best  salesmen  obtainable.  Properly  combined 
they  can  work  wonders,— disunited  ndtlier  will  have  One-half 
of  tbe  force  of  the  two  combined. 

Not  the  teiat  of  dw  influences  which  have  kept  many  atationa 
m  the  rear  b  the  tack  of  contpetitioa.  Keeenliy  a  central  station 
manager  hi  conversation  with  tbe  sales  manager  for  an  electric 
lamp  manufacturer  spoke  despondently  of  the  keen  competition 
of  gas  in  his  city.  The  latter  listened  with  a  scarcely  suppressed 
smile,  and  when  tbe  central  station  mn  had  finisiicd  spoke  at 
follows : 

"I  don't  believe  you  or  central  station  managers  in  general 
really  Icnow  what  competition  means.  In  my  business  I  go  out  to 
aolkit  a  customer  and  there  are  sometinies  as  nnuqr  as  from 
to  ten  otfier  lamp  men  in  die  saiue  day  to  aee  tbe  cuatomer. 
Thafa  the  khid  of  onivctitkni  that  keepa  me  alive  and  awake. 
I  an  liiinlcing  how  I  can  get  the  best  of  the  other  fellow  night 
and  day.  But  you,  on  the  contrary,  have  no  snch  competition  to 
worry  abimt.  and  as  a  consequence  yon  don'l  stir  up  as  much 
new  business  as  though  you  had  competition  to  worry  you  and 
keep  you  not  just  thinking,  hot  keenly  tidnkhg  and  posUng  to 
keep  aggressively  alive." 


In  order  that  a  central  station  may  get  the  best  results  for 
any  single  line  of  business-getting,  tliere  should  be  employed 
every  method  that  will  help  in  gctlnig  bii--iiH'S!., 

First,  there  should  be  solicitors.  Second,  the  solicitors'  e&orti 
should  be  backed  np  by  direct  mail  striicilation.  Third,  fhete 
sliotiid  bci  if  it  is  pouible,  an  enhibition,  or  show  room,  caay 
of  aooaia,  00  the  gnmad  ihior  on  a  prtnapcl  sueet.  Fourth* 
in— hating  Wn  beud  advertising  should  be  used.  It  »  a  eoor 
cfele  example  to  ednia  of  sign  advenisiag.  HfUi,  eieetife 
be  used  aa  an  illnstratian  to  mcrcbantt  whom  you 
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arc  soliciting  for  just  such  work.  Sixth,  n  .v^pai  c:  .Hivi  iu-iiig 
can  be  employed. 

If  newspaper  advertising  is  used,  do  not  consider  that  you 
tuaply  have  space  to  fill  and  then  put  anythnig  in  that  space,  but 
tiy  to  make  every  word  ddibentdy  eaant  Do  not  tiy  to  fill 
any  given  amomrt  of  tpaoe  with  words,  bat  express  your  Idea  and 
then  ttof.  You  must  remember,  however,  that  brevity,  while 
the  soul  of  wit.  is  not  necessarily  the  essence  of  an  advertisement. 
Diieonnected  facts  can  be  put  si>  cnblty  that  they  fail  of  intent. 
Make  your  newspaper  advertising  advance  the  common  sense 
every-day  arguments  that  your  salesman  would  use.  Don't  make 
a  newspaper  advertisement  too  formal,  nor  yet  adopt  sensa- 
tional or  "circus"  metboda. 

One  good  plan  is  to  try  to  see  after  writing  if  there  are  any 
wofdt  or  senteneet  whidi  coidd  be  dimiaaled  without  injnring 
Ilie  ttrength  of  yonr  atlgaawit. 

Remember  that  humorom  advertising  Is  a  dangerous  thing 
You  may  set  the  reader  to  laughing,  but  he  is  liable  to  miss  your 
point  if  you  set  him  to  laughing,  or  take  your  serious  argu- 
ment hnmornusly.  It  is  a  dangeRMU  diMig  to  Start  your  reader 
in  the  wrong  direction. 
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Remeinber,  too,  that  it  yen  TOuricU  go  in  to  tni)-,  sty,  a  tait  of 
clothci^  tlwfc  U  nothing  fuuojr  about  it  It  it  a  lerioin  itiins 
for  yoo— you  are  going  to  cpcad  yom  tnoocjr  and  you  don't  jolce 
while  yott  are  spending  if. 

Secure  nttcntuui  'l  y  :  irrn'nl  Rr.t;'''-h  .md  drn't  \,r  .i?'aid  to 
"loosen"  up  and  wlk.  It  yon  laiiv  lo  the  point,  and  give  strong 
argtimenis,  you  can  get  tttenlion  where  you  cantiot  aeeuw  it  \fs 
the  oHir^  methods. 

Then  shanld  t«  juat  1>  mdl  iurd-hcadcd  logic  in  getting  11]) 
m  newfiMiper  adverttMinent— or  any  other  kind  o(  advertisement— 
as  you  would  employ  in  taHcing  to  a  man  yonrwlf,  in  trying  to 
induce  hitn  Id  do  what  you  watitcd  him  to  do.  There  are  no 
talisnuttie  toudiei  flut  yo«  eatt  rafdy  indnlge  in. 

And  remember,  that  not  one  advertisement,  or  two  advertise- 
ment' arc  Ki'injt  to  do  the  work.  It  i^  ^'^  'al<e  a  li^nif  pro- 
c»-<sioti  of  them  to  move  any  number  of  people  out  oi  thr.  beaten 
track  to  which  they  have  been  ficctistomc-d  in  the  pa>t. 

If  goods  could  be  profitably  sold  by  just  taking  a  tlicr  now  and 
then  in  the  public  press,  every  square  foot  of  tcrritorj-  in 
the  I'nited  StatCI  would  be  dotted  with  millionaire*  as  thickly 
as  they  have  been  itrewn  aionnd  Pittibutg  since  the  organiniion 
of  United  States  SteeL 

It  t.itee5  times,  patience  and  money  to  achiere  success  in  any 
Itind  of  advertising,  and  this  ia  particnlariy  true  of  general  pub- 
licity. 

The  aceom|HiiytRg  cut  if  an  example  of  an  advertisement  for 
electric  fiower  suitable  for  any^electrie  lighting  company.  As  here 
reproduced,  it  is  on|y  of  about  otw-half  the  aiae  for  nsott  effec- 
tive appearance. 


Good  Breeding  in  Advertising. 


Uv  Frank  D  Rak,  .Tr. 

The  central  station  fraternity  is  entering  upon  an  era  of  adver- 
tising U  liile  the  art  of  adverti^iuK  has  outgrown  its  swaddling- 
clothes  and  attained  in  certain  quarters  the  dignity  of  a  vnt- 
feuioa,  so  far  at  we  in  the  electrical  field  are  concerned  it  u 
Mill  in  an  cmbiyonie  state.  We  are  experhnenting.  We  are 
feeling  our  way.  We  are  casting  about  for  knowledge. 

Advertising,  it  is  well  agreed  by  those  who  have  stuilicd  an<1 
pr.tcticed  it  as  an  art  and  profession,  emliratcs  every  phase 
of  our  ''.c:dii:s  and  i  x|>rcssion  with  an  l  tov^.inl  the  public. 

Employes  who  represent  us  to  the  puUlu:  .advertise  us  well 
or  ill  .lecording  to  their  discretion,  t.'ict  and  personality.  It 
IS  good  advertising  to  have  courteous,  upright  employes. 

Our  place  oi  husini-ss  may  welt  be  termed  advertising,  in- 
fluencing the  public  for  or  against  tu  aceordmg  as  it  is  well- 
kept,  altfactive  and  eonvcnient  This  phase  of  the  advertising 
proMcm  is  seen  most  fully  de¥e)oped  in  metropolitan  depart- 
ment stores,  where  every  convenience  is  placed  at  the  free 
disiios;d  of  ihf  public,  whether  a  customer  or  not  It  is  fmdinR 
e\prcssion  among  lighting  companies  in  the  display  rooms  which 
arc  now  considered  so  esvonlial  to  the  progressive  contnct  de- 
partment.   Such  r<ioms  are  Kood  advertising. 

An  honest  and  "above- Iward"  policy,  both  to  press  and  public, 
is  .1  very  vital  form  of  advtrliMiig,  Conciliation  in  the  f.ice 
<il  public  coniplamt  and  c<]uanimily  ii.w.ird*  nrws|M[n-r  c'.anmr 

will  bring  their  reward  in  time.  Such  policy  i&  good  adver- 
tising. 

Finally,  prinlcd  announcements,  cards,  fotdern,  letters,  post- 
ers and  sign-boards  are  advert  isi  I  ng.    It  h  these  which  engro*s 

us  just  now. 

If  it  he  true,  as  tli<;  ni.i-.itfs  oi  .id\i.iti->inK  ^^'rll■,  that  C'  UTli'iv 
iipim  the  [>.irt  <ii  cuiiil'ai  atir.ii-ltvf  lu^i  in  oiir  j>l..cc5  i.i 
biisiac-.s.  and  dii;iiit)  uu>\  (:f»ih  ^l>  <ri  poln-y  ,irr  elements  in 
gO"d  advcni-i^ij.'.  ii  nnisi  fo!I.,\v  ilii^<  -:iini;  rlvim-nt-  -houlil 
pervade  the  more  geticr.illy  acci;pled  furuis  of  advertising — 
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in  other  words^  that  our  anneunccmeots,  circulars,  etc,  thould 
be  couttaoua,  attractive,  dignified  and  iwacst  These,  it  seems, 
are  the  fumhimental  elonents.  But  there  are  other  etemcnts 
and  ways  of  combining  these  elctnenls,  which  add  to  or  lake 

from  the  printed  advertisements. 

An  advertisement  must  attract  attention — stand  out  from  the 
great  mass  of  printed  mediocrity — to  secure  a  second  glance. 
It  must  bear  a  forceful  or  catchy  headline  to  rivet  alientioii 
and  aw.aken  interest.  It  must  In:  'Arittcii  in  i  ri^p.  :,ii.ir;<ling. 
clesei-  stylo  to  insure  a  thorough  reading.  It  must  present 
our  proposition  higicaUy  and  convincingly,  solicitbg  an  imme- 
diate favorable  answer. 

These  are  secondary  elements,  if  you  prefer,  hut  esscntkl 
to  snccessfnl  advertising.  They  are  the  structure  erected  upon 
foundation  principles.  To  carry  the  simile  further,  the  fonn- 
d.-itit>n  primipks  are  a  tnaUer  soldy  of  business  engineering: 
the  structure,  of  engineering  plui>  art.    A  structure  with  false 

fotiini  II  >  II  s  II  topples  of  its  own  weight:  a  structure  without 

art  is  a  puwlic  eyesore, 

U  is  here  that  the  advertising  man  enters— to  supply  tiie 
art,  graphic  and  literary, 

To  most  of  us,  the  advertising  man  is  a  soinewttat  incom- 
prehensible being.  Sometimes  he  is  a  youth  with  a  diploma 
which  Certifies  that  he  ha*  paid  forty  dollars  to  a  correspon- 
dence school.  Again  lie  may  be  the  representative  of  a  laige 
firm.  In  either  case  be  is  likely  to  give  the  impression  that 
he  wishes  to  tun  our  business  for  us,  whereas  we  feet  able 
and  eompetent  to  conthine  without  him.  .Aft  evidence  of  lib 
ability,  he  presrnl-  n  it.-in  ii.  iimens  of  his  craft.  Study  them 
well,  but  stufiy  the  in.«ii  even  more.  He  is  offering  you  some- 
thing you  need — the  art  of  advertising.  It  is  for  you  to  decide 
whether  this  art  is  of  a  cla*s  and  quality  worthy  of  your 
bu!%iness — whether  it  is.  Jtv/i  bred. 

We  have  said  that  a  good  advertisement  must  attract  atten- 
tianr~tat  tfie  right  sort  of  attention.  If  attention,  fcr  sc.  were 
paramount,  a  clown  in  his  motley,  going  about  the  streets  with 
our  business  card  tacked  to  hk  tncte,  wouU  auflice.  Bat  the 
object  of  attractHig  attention  ii  to  Itaef  oat  printed  matter 
from  going  unread  into  Ae  watte  hashet  Unfavorable  atten- 
tion will  only  acs'elerate  if  ^]Kt:<]  to  its  ultimate  resting-place 

It  i*  admitted  that  a  gixnl  advertisement  must  bear  a  force- 
ful or  catchy  headline.  But  there  are  kinds  and  dcRree.'s  of 
forcefuliicss  and  calchiness.  The  yellow  journals  run  "force- 
ful" headlines.  They  are  sometimes  printed  from  types  of 
six- inch  facc^  in  scarlet  ink.  Somehow,  well-bred  people  do 
not  approve  of  them,  HOT  of  similar  endeavors  applied  to 
advertising. 

No  one  denies  that  a  good  advertisement  nrnst  be  written 
in  crispk  sparkling  and  clever  dyk.  Bnt  afahrevntions  do  not 
constitute  crispncss,  nor  does  a  babit  of  taking  liberties  wi^ 

our  mother  tongue  indicate  clcvemes-i.  Sparkling  F.nglish  is 
first  distinguished  by  its  clearness  and  purity — it  gain*  nothing 
by  defilement  in  the  gutter.  The  advertising  writer  who  fails 
here,  fails  .ibsolutely.  He  who  cannot  sustain  interest  in  his 
arpnmc:  •  witli  iit  recourse  to  the  vernacular,  is  a  f^oor  wonj- 
monger  indcr.i  That  he  must  needs  shock  Ihe  reader  into 
rciding,  is  evi(lcr>cc  01  his  inability  to  hold  attention  t>y  legiti- 
mate use  of  words  and  adherence  to  accepted  customs  in  punctua- 
tion. 

FinaHv.  a  good  advertisement  must  present  the  proposition 

logically,  and  secure  a  favorable  answer.  This  i-.  die  ultimate 
(••-t  of  advertising,  as  of  salcinanship.  \Vc  juu-.  l  .  id-inan's 
.'ibiliiy  1.1  ilo  this  for  i!^  by  ihc  tnatiivr  in  which  he  dcKs  it 
for  himself.  Is  he  In^'ical'  Is  he  conviiicitig ?  IVte^  he  impel 
US  lo  answer  hint  imnicdiatcly  and  favorably  ?  And  if  employed 
to  handle  our  advertising,  can  he  be  depended  upon  to  con- 
vince that  data  of  the  puUic  with  which  we  deal— the  better 
e1a*s— of  Ihe  «nhstantial  merits  of  central  station  servke? 

TIk— ■  an  lh(  ipic^tiiiiis  ilKit  i-iMifionl  the  electric  light  fra- 
tcniity  in  lh(  prcp.ir.itKin  f  I  their  printed  advenising  matter 
and  il'.eir  employment  ni  ,in  advertising  man.  Primarily  ihey 
are  questions  of  good  breedinff—good  breeding  in  advertising. 
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Central  Station  Advertising 

The  preparation  o£  central  station  ncwspap«r  advertisements 
not  aJonc  comm.-indii  the  attention  of  the  so-called  "experts"  in 
the  Mi,  but  is  apparently  enlisting  the  energy  of  Other  adver- 
tising Jpeciailitts  who  have  caught  the  point  that  audi  advattia* 
ing,  in  order  to  arrest  {iiihlic  notice,  need  not  be  tedmical,  tnit 
shontft  preicrably  be  otherwise.  Mr.  B.  Alten  Block,  of  New 
York  City,  in  sctnlitig  out  a  broad  jheel  of  nearly  a  score  of  cen- 
tral station  "ad»"  remarks  that  it  requires  no  more  elaborate 
equipment  of  brain  power  to  push  electricity  than  it  (lo<5  any 
other  couiniodity,  such  as  ga<;  or  Rroccries,  but  that  steady  ad- 
\erti<in(t  all  tht-  time  if  tin-  winning  quality  if  thr  •..  .  l.  ;r 


Heard  ^  noi^e? 
FQlk5  worried?  ^ 
next  time 

podi  iklmtboik. 
fiidiU  vp! 

Jlek  ttte- i  n  ^  TO  d&  ^ . 

fW  tc,«ilf  -  C-  ^Iwtys  a  protection. . 


lelliRcntly  lioiie.  As  he  remarks.  All  il  icmuros  ;=  cniimon- 
seii.^i'  talk,  attractively  illustrated  and  lucidly  prtc:.:i:i!;  to  be 
followed  up  by  intcllisent  solicitation,"  We  reproduce  lu;t!with, 
as  an  exemplar  of  Mr,  Blork'j  ideas  and  methods,  one  of  Iiiii 
adverti«enieiils  Iiringins  out  rather  effectively  the  value  of  the 
porch  light,  the  •'ame  idea  being  claborateil  in  one  or  two  other 
attemptt.  The  adTcrtisementa  deal  with  the  various  subjects  of 
signs,  fans,  electric  heaters,  electrie  moloia,  house  li|lrting,  show- 
window  lighting,  etc,  and  are  avowedly  addressed  to  the  attention 
of  the  masses.  These  advertisements  are  intended  to  be  used 
as  complete  .ippeal*,  '  r  iIk  name  of  the  company  can  be  added 
with  other  matter  in  n  Miihir  .['i'tlny  type  by  the  local  newspaper 
office 


and  is  registered  tty  the  next  dial  to  the  left  and  represented  by 
one  of  its  ciA-diviainui  and  ao  oa  Ihrau^  the  aeries  of  dials. 

As  eaidi  lamp  oorshrks  tio  watta,  turn  on  lo^  only,  i6-ep  limpi 
and  fvn  them  one  iKrar,  and  Ae  result  will  be  to  watts  increase, 

reprcsenlcd  by  six  sitb-divisioni  of  lower  right  hand  dial.  If 
not  convenient  to  test  with  ten  Jatiips,  us«  five  for  two  tiours. 
Start  with  dial  hand  exactly  on  a  cnb^divjBioa  figure. 


LEARN  TO  READ  YOUR  OWN  ELECTRIC  METER. 


BUTTE  ELECTRIC  AND  POWER  CO. 






■'Be  sure  to  multiply  by  factor  on  dial  plate  (if  any)  to  arrive 
at  correct  results. 

"This  method  of  testing  a  meter  is  approximately  correct  and 
sufGcieut  for  all  practical  poiposes,  but  not  aa  accnnle  as  a  acip 
entiiic  test  with  instruauDts. 

"Lamps  should  not  he  used  after  ihe  glass  has  beeome 
btackened." 


tVleter  Reading. 


A  Pointer  for  Sign  Solicitors. 


The  Biille,  Mont.,  Eleiiric  &  Power  Corup.my  supplie*.  to  all 
of  its  electric  light  and  power  ciistonicr.s  a  card,  reproduced  in 
ihe  accompanying  iilu'itr.ition,  to  enable  them  to  check  their  bill.i 
lor  electric  f.frvice.  A  heavy  cardboard  is  used  h.iving  an  eye 
for  hanginw  the  card  up  on  the  wall,  .Xs  will  be  seen,  the  five 
dials  of  n  meter  arc  reproduced  on  the  card,  with  movable  metal- 
lic pointers  secured  by  eyelets.  It  will  be  noted  that  the  card 
contains  blank  lines  for  recording  the  monthly  readings.  The 
siae  of  the  card  is  5^  x  8  in.  As  in  the  reproduction  the  in- 
itmetiaiii  oa  flic  card  are  illegible,  they  are  reprinted  bdow. 

"Above  is  a  fac-simile  of  the  dial  plate  of  a  Thomson  re- 
cording  w,ittiii{'U  r  The  lignrcs  u'i  J'.t  i.cli  iH  il  -{-r  rf '  r-iit  the 
amount  of     i'  ini]ih  te  revolution  of  th:-  ■•..in  l  '.f  r|i,i;  ,[ 

".\  con.:     '  iilion  of  the  hand  o:  1=;  r- i  ri  ^  -ntcd 

by  one  suh  livi  i  ,n  of  the  next  dial  Hie  Icit,  Tbiis,  e.^ch 
sub-division  of  thf  lower  right-hand  dial  represents  100,  and  one 
complete  revolution  of  the  band  of  that  dial  represents  1,000, 


A  very  telling  point  in  f.ivor  of  electric  tieiis  and  one  that 
can  doubtless  be  U5ed  to  advantage  in  securing  sigrn  business 
in  numerous  aisc*.  is  made  in  the  Ft-leclric  City,  published  by  the 
Chicago  central  station  interests.  The  following  short  article 
accompanied  a  n^t  fihotograph  of  the  dnv  store  sign  in 
question : 

sow  AM  ELCCtaiC  MAY  BS  THE  MCAMS  OT  aCTnaiWC  AH 

iMraaioa  lkatiok. 

Drag  stores  are  usually  looifced  for  on  a  comer. 
In  the  present  instance,  that  of  the  Grand  Pacific  pharmacy 
of  Rogers  &  Diamond,  the  store  is  the  seoood  from  the  comer, 

on  Clark  Street.    .    .  , 

Before  the  .  t  i  liic  -;|.'r  was  installed  there  was  nothing  to 
indicate  to  pedestrians  that  there  wa*  s  drug  store  in  the  block. 
Strangers  in  the  city,  pas>ing  on  J<ui,sori  1;  ul.-.  ir  l  to  the 
various  railway  stations,  or  pedestrians  nortl)  or  south  of  the 
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location  on  Clatlt  Street,  would  never  have  known  that  there 
was  .1  |>l-.rirmr(cy  aiiyvvliete  iii  lluil  iicigliLiurliood. 

With  the  electric  sign  in  operation  the  Rogers  &  Diamond 
location  is  quite  equal  to  a  Mtnier  location  witlmit  a  cign, 
while  the  aiDoiint  saved  by  reason  of  a  lower  rental  ibr  an 
inside  location  would  prohably  pay  for  aeveral  electric  sifnc, 
to  cay  nothing  of  the  added  trade  the  sign  will  actually  imhCj 
by  suggestion,  to  the  many  passers-by. 


Fil«  Wrapper  Record  lor  Solicitors. 

We  iiave  received  a  number  nf  coniniunications  relating  to 
the  file-wrasyer  system  of  keeping  account  of  pro^ect^  as 
outlined  on  page  996  of  the  issue  of  Febmary  3. 

One  centfal  sution  manager  writes  that  while  he  has  had 

no  experience  with  the  system,  lie  has  known  it  to  lio  applied 
with  much  success  by  an  attorney  who  made  a  business  of 
making  collections  against  the  farmers,  and  who  was  con- 
sidered the  be>t  collector  in  his  section  of  a  state.  He  had 
a  complete  history  of  each  collection,  what  a  man  had  in  crops, 
what  he  owed  others,  when  he  would  pay,  nnd  atjou;  everytfiing 
elsc  which  would  have  any  bearing  on  the  question  ot  p,i\ 
The  writer  considers  th.it  the  system  can  be  afiplicd  to  "r.evv 
bttsioess"  getting  with  the  most  eliicient  results,  as  by  the  records 
die  gist  of  a  case  can  be  acquired  in  a  few  minutes  and  liy  one 
«4io  may  have  bad  no  previous  knowledge  of  the  caat^  ad 
ttat  the  work  can  be  taken  up  by  others  with  no  toss  of  time 
or  extra  expense  in  a':rcri;iiiiinp  (irevious  facts. 

.Another  correspondent  suggests  a  modification  of  the  system 
outlined,  as  follows: 

First,  an  alphabeticaUy  kept  card  index  of  jirospectt,  the 
cards  to  be  nwnbered  across  the  top  from  f  to  31  and  ecm- 
taining  .no  ftirtlicr  inform.Kion  than  the  name  and  tt:c  aJdresS- 
By  placing  projecting  metallic  markers  on  these  cards  above 
the  desired  niimhi-r,  all  prospects  denuding  attentiOB  on  • 
given  date  can  be  at  once  located. 

Second,  an  alphabetically  kept  series  of  manila  folders  such 
aa  auggMted.  bnt  bavlag  prteted  on  the  frant  a  blank  for 
such  general  information  as  is  desirable,  inclnding  die  record 
of  form  letters  sent,  visits  made,  etc.  This  plan  presents  the 
advantage  of  having  all  of  the  information  regarding  the 
prospects  on  or  in  the  folder,  while  the  card  record  is  a  simple 
index  and  "tickler." 


New  Telephone  Patents. 


TWO-WIRE  MUI.Tiri.£  SWITCHBOARD. 

The  early  two-wire  common-battery  switchboard  of  the  Kellogg 
Company  was  sn  arranpeii  that  in  the  nfirmal  or  non-iised  cr>n. 
dition  the  SUbscnUers'  Imes  ivcre  ronipletely  cut  off  from  the 
jacks.  In  the  used  C'lndition,  fiii  the  other  hand,  the  line  signal 
appantus  was  cut  off  from  the  line,  and  therefore  it  was  im> 
possible  to  test  the  line  signal  from  the  jacks.  In  order  to  ac- 
complish >-uch  a  test  W.  W.  Dean  connect?  the  line  relay  side 
of  the  line  permanently  (o  the  concealed  spring  ot  the  jack.  Thus 
through  a  plug  inserted  in  the  Jack  the  line  relay  may  be  tested, 
the  testing  circuits  being  ao  arranged  that  the  cut-off  relay  does 
not  pull  upL  Mr.  Dean  has  patented  hU  cireuit  and  assigned  the 
^tent  to  the  Kellogg  Company. 

MrLTIPLE  SICNAI,  TRUNKINC  SYSTEM. 

Selective  line  aignals  have,  of  course,  been  used  for  years  in 
connection  with  the  divided  multiple  asritchboard,  but  G.  Lambeit« 
of  Gurlottenborg,  Germaqy,  has  now  aitplied  them  with  a  new 
significance.  Where  Acre  are  ut  one  exdtange  a  number  of 
difTcrcnt  central  offices,  it  is  pr  uMiscd  to  provide  each  line  with 
A  Signal  for  each,  the  subscriber  liaving  selective  control  of  his 
lamp.  Thus,  if  he  desires  a  connection  with  any  particular  ex- 
change, be  may  indicate  to  his  operator  to  connect  him  through 
and  give  tiie  nnniber  of  the  desired  subactiber  direct  to  an  oper* 
ator  of  the  distant  exchange  havnig  acecss  to  the  desired  line: 


tit»HONic  incAin. 

Another  attempt  has  been  made  to  solve  the  repeater  probler. 
this  m  the  shape  of  a  refinement  of  a  repeating  ticvioe  consKla«i 
in  this  column  some  monAa  since.  The  repeater  in  its  prcioi 


TROWBKIOGE  KE7EATER. 


plancc  that  the  repeater  is  of  the  telephone  microphone  t.rpe, 
(lie  rccri\'er  having  been  ir.cditicd  to  a  special  type,  especiilij 
seiuitive.  The  gist  of  the  present  invention  lies  in  the  relative 
of  the  tnumitting  to  the  receiving  device.  It  will  be  seen  tbtf- 
there  is  no  «if'%"'''w'  connection.  The  motion  of  the  recciraf 
part  is  transferred  to  the  transmitting  part  by  Che  flUB  lajtf 
01  a;r  at  G  betsvcen  the  two  jilates.  D  and  D'.  In  practice  thtse 
will  be  secured  to  the  same  mnnnting,  which  will  take  the  io^ 
of  an  annulous.  Thus  the  (wo  diaphragms  will  form  the  COIW 
of  a  shallow  circular  box.  This  box  is  not  closed,  btit  is 
Tided  with  air  vents  as  in  a  drum.  It  is  claimed  tfut  whh  ndi 
an  arranccment  ,t  vibration  of  the  transmitting.;  diaphragm  -jt 
be  caused  which  :»pproachcs  that  of  the  receiving  diaphragin  in 
amplitude.  I'he  inventor  of  thfo  repeater  is  Pro|.  John  Tn«> 
bridge,  of  Harvard  University. 

SEUt-AUTOMATIC  SYSTEM. 

W.  M.  Marean,  of  Belvidere,  HI.,  has  patented  a  aeni-aab-' 

matic  \\^tem  wherein  t'le  information  as  to  a  desired  number  n 
sent  to  the  central  visibly  wuhoiit  conversation  wUh  the  operatT. 
Thus,  a  subscriber  desiring  to  call  sets  his  sending  device 
the  number  desired  becoming  displayed,  his  operator  coaaecu 
the  jack  of  his  line  with  diat  of  the  dcdrtd  line;  ! 

LOCK-otrr  synBH.  | 

G.  Ritter.  of  Stuttgart,  Germany,  has  invented  a  lock-oet  Sp- . 
teni  to  insure  privacy  on  a  party  line.    His  idea  is  that  tfi*  iti"  | 
tions  may  ali  lie  grouped  close  together  and  a  third  line  c^^ 
ductor  strong  between  them  controlling  the  lockM>ut  device  Asr 
sobtcriber  may'todc  all  stations  if  he  has  control  of  the  ton,  tr 
sendiBig  current  over  this  third  wire. 

SEMI-SELECnVE  UNOIMG  SYSIKII.  , 

For  die  case  where  two  or  more  stations  are  connected  iV**' 

a  rural  or  toll  line  tcrmiiiatiiifi  in  two  central  office?,  Mr.  E  ^ 
Terpening,  of  Gencseo,  111.,  ha-,  iriveiited  a  scmi-.=.clcctive  systt" 
He  arranges  his  stations  with  bells  Icggcil  on  one  or  the  other  ct 
the  sides  of  the  line  to  groimd.  These  be  operates  willi  ^'f'' 
na^g  current,  wirile  the  switchboard  signaU  are  operated 
direct  current  sent  metallic,  these  beitii?  so  polarized  tW  di** 
tinction  may  be  made  between  the  two  central  offices. 


LtTTER  TO  THE  EDITORS. 
Central  Station  Cost. 

To  Ike  Editors  of  Elfcirical  World: 

.  Sns: — I  have  noted  with  much  pleasure  the  increasing  V**^ 
tiott  whidi  your  journal  has  during  Uie  past  few  years  gi«o  ^ 
the  business  side  of  the  central  station.  The  growing  \at^ 
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(li  cutnpft^i  I'l  'iii  >^^L^  li,!--  )ir. iM^jli!  .iliout  3  sitiuitiuii  wHich 
ccniral  >tation  tncii  can  no  longer  ignore  The  glamour  which 
at  one  time  wu  aasocialed  with  the  we  of  electric  light  is  a 
lidni  of  the  paal,  and  the  ssle  of  electric  energy  now  difTer^ 
Sttte  from  the  safe  of  any  commodity,  and  involve*  the  cmploy- 
man  o(  the  nu  th  'iU  vAuch  in  other  branches  of  busincn  i»ve 
hvtn  found  necessary  to  success. 

I  tliink.  however,  that  tit  dcatinc  with  tlw  Mlbject  of  central 
scuion  busiiiess  there  is  It  present  a  tendenqr  to  consider  only 
mere  bitsiness  getting  methods  and  details  and  to  lose  sight  of 
important  fundamentals.  I  refer  particularly  to  central  stations' 
ciM>.  for  until  these  are  detrnnined  in  their  slightest  detail  and 
ci  iijt.ir.tly  kept  track  of  in  the  same  manner  as  any  other  lines 
of  mannfacture,  the  central  station  manager  is  working  largely 
in  the  daflc.  The  manager  should  know  exactly  what  profit  he  b 
oht.Tiinng  fr.'i!!  <  very  class  of  l)usines<i,  to  the  end  that  he  may 
kntiw  what  cia&«>e<>  arc  lo  be  di&couraged,  what  arc  to  he  enc>uir- 
aged  and  what  may  be  extsndad  with  profit  by  a  lowering  of 
rates.  Again,  central  stations  must  look  forward  to  the  time, 
vliidi  scenu  appfoacfaing  rapidly,  when  the  present  oovement 
tnraid  the  pttUicity  of  the  accounts  of  puUic  utility  corporations 


will  lead  tn  IcKi^Iatiim  rcquiriiiK  -.uch  publicity  in  ivory  Slate. 
In  this  event  when  called  upon  for  a  statement,  the .  central 
station  should  not  only  have  it  ready  in  proper  form,  bnt  long 
previously  should  have  placed  its  financial  aifairs  in  order  for 
the  critical  public  eye.  By  a  close  analysis  of  cost,  many  central 
stations  will  undoubtedly  discover  unexpectiil  -.lAirci--  i^f  dirtct 
losses  through  unprofitable  bu»incs$,  and  indirect  losses  through 
undue  returns  from  certain  classes  of  bustneM  whidl  have  fe* 
urded  the  growth  of  such  classes  and  whidi  retiins  upon  piilH 
tkation  would,  through  comparison  with  data  of  other  central  s'ta- 

tiMti--.  i;'.\r  rise       ailvi-r^c  comment  ami  i.rrh.-i|)-  [:>  li ■  ■■tilr  artii'tl. 

One  or  more  of  the  bodies  repreiveniiiig  the  central  station  in- 
terests, such  as  the  National  Electric  Light  Association  and  the 
various  electrical  territurial  organizations,  would  pcrforo)  u 
exceltent  service  hy  taking  up  this  subject,  and  wMi  tbe  aid  o( 
e.xperts  foritnitatc  a  ystem  of  cr^:  ricterniniatioti  and  accounling 
for  central  .stations;  or  better,  a  ^>&ietn  for  each  class  of  stations 
from  those  in  the  smaller  towns  to  those  in  ordinary  cities.  The 
larger  central  stations  can  perfoim  this  service  for  themsclvei» 
and  in  moat  eases  have  already  done  so. 

MiLWAUien,  Wo.  Jas.  L.  Bcakd. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Oyaamoa*  Motors  aad  Traaaf  onoen. 

Hie  CurrenlJ.—FtBJt.—A  paper  read  before  tbe  Manchester 

iccimn  of  the  British  Institution  of  F.!i.i.ti ica!  Engineer^  Thi: 
term  "idle  currents"  is  employed  as  including  all  currents  winch 
4o  not  perform  any  useful  work  and  which  consume  power  to  the 
extent  of  their  CR  fosses.  Thus  tbe  term  is  used  to  include 
rddy  currents.  The  paper  is  chiefly  mathematicat  The  author 
gives  3  general  I'i-rn^-'Mn  :>f  tlu  iilli-  la'.rrcnts  met  with  in  the 
nam  conducting  circuits  and  then  examines  with  greater  detail 
ooe  particular  effect  which  deserves  consideration  on  the  part 
of  dcM'gnera  of  electric  machines.  Tbis-point  relates  fo  the  losses 
«t  beat  occurring  in  the  hnvy  conductors  used  with  large  alter- 
nating currents.  The  eurn  i:(  tl -wing  through  the  conductors  in 
.1  sir>t  causes  a  le:ikago  uf  niaguciic  field  across  the  slot,  the 
iJrnsity  of  which  is  greatest  near  the  top  and  least  towards  the 
kottom  of  tbe  slot.  The  eddy  currents  are,  therefore,  most  seri- 
ens  in  those  conductors  nearest  the  gap  surface,  and  in  some  cases 
•.hfv  cause  an  extra  i-irmu  iJniMty  a>  niiicb  as  30  time?  th.nt  of 
the  normal  current  deii!til>  due  10  the  load  current  in  the  mam 
circuit.  The  copper  losses  may  thus  go  up  enormously.  So  much 
is  this  the  case  that  where  there  are  several  conductors  in  a 
ilot,  the  one  nearest  the  armature  surface  may  give  rise  to  leas 
lital  loss  if  made  thinner  and  of  higher  specific  resistance  than 
the  other  conductors.  Of  course,  by  so  doing  the  heating  due  to 
tht  normal  load  current  is  increased,  but  the  extra  heating  due 
to  tbe  eddy  currents  is  so  much  more  important  that  its  reduction 
kf  these  means  results  in  a  decided  lessening  of  the  heat  losses. 
Similar  considerations  explain  another  apparent  paradox  pointed 
cat  by  the  author,  namely,  that  it  is  possible  tt)  use  too  much 
fijpper  in  large  machines,  and  that  in  some  cases  the  dynatno 
tOcienqr  can  be  increased  by  using  condiKtors  of  smaller  section 
with  slots  of  lesser  depth.— Lond.  Ehe,,  March  9> 

Testing  T hree-Phase  Motors.— lAostx. — The  curves  of  tests  of 
a  motor  not  tmly  show  how  accurate  has  been  ili  design,  but  also 
enable  one  to  determine  the  behavior  of  tlie  -av.m:  tv;  e  A  niftor 
under  changed  conditions,  for  insutKe  with  changed  fretiuency 
Md  voltage.  The  author  describes  a  useful  method  which  he 
calls  the  method  of  "corresponding  points  of  load";  for  such 
caleiilations  it  essentially  depends  on  the  use  of  the  Heyland 
'iiigram  tn  its  simplest  form,  while  as  "points  "i  vr,rre-r'"ni'.iiiK 
K>ad,"  such  points  are  designated  which  have  the  same  phase 
iKfcrtnoe  between  current  and  voltage.  It  is  then  easy  to  pass 
over  from  one  frequency  to  another  one  or  from  oite  saturation 
to  another  one.  For  practical  purpoaea  it  is  correct  to  vaamt 
diat  nidi  varying  saturation  tbe  current  consumption  for  "cor- 


respotiding  points"  varies  in  direct  proportion  with  the  norioad 
current.  Tbe  watt  consmnption  for  corresponding  points  at  con- 

-tant  frctjuency  but  varying  saturation  is  proportional  to  the 
jiriiJuet  of  saturation  and  no-load  current.  For  constant  fre- 
quency the  slip  is  almost  constant  for  correspi  nding  points.  The 
article  is  illustrated  by  diagrams  and  several  numerical  examples 
are  given. — EMt.  Zeit,  March  i. 

•  Single-Phase  Induction  Motor. — FvNN. — The  conclusion  of  his 
long  article  giving  what  is  claimed  to  be  a  simplified  theory  of 
the  single-phase  induction  motor.  In  this  last  in.-^tallnicnt  his 
theory  is  summarized  in  form  of  a  series  of  diagrams. — Lond. 
Elee.  RetK,  Marclt  i&' 

Automobile  Motor. — Barv— .\n  illustrated  article  on  the  Be- 
trine  automobile  motor  which  permits  a  change  of  speed  within 
limits  of  1  to  J  or  I  to  4  by  viLryiiit;  tlie  Mi,-i."iel:c  llelJ  I  he 
author  points  out  that  the  chief  re<iuireniciit  is  to  design  the 
magnetic  field  in  such  a  way  that  the  characteristic  curve  of  tbe 
motor  has  its  principal  bending  point  at'  a  fow  value  of  induction. 
—L'lnd.  Elec.  March  la 


BdUgbtiac. 

IXrect -Current  Plame  Arc. — Mkhi.kk. — It  has  been  impossible 
in  practice  to  merease  the  proportion  of  tbe  additions  with  which 
the  flame  arc  carbons  are  impregnated  above  six  per  cent,  since 
above  tli.it  liiiii:  il;<'  "IrIi:  ne.  hmgcr  steady.  Tlie  author  claims 
the  possibility  oi  incrcasiiig  the  impregnating  additions  with  a 
resulting  higher  efficiency  if  the  two  carbons  of  direct-current 
flame  arcs  are  impregnated  with  different  materials.  For  tbe 
positive  carbon  metals  are  suitable  which  form  bases,  lUce  cal- 
cium, magnesium,  liiriun;.  wln'Ie  tin  l  eu'.itivr  rarbon  should  be 
impregnated  with  metals  which  funu  acid^,  like  tungsten,  chro- 
mium, moljMemnn.  Suitable  additions  for  the  positive  carbon 
are  fluorspar  and  magnesia  and  for  tbe  negative  carbon  timgstic 
acid  and  chiomium  fluoride.  It  is  stated  that  the  diameter  of 
such  carbons  may  be  increased  so  a-;  to  increase  the  life  with  tbe 
same  length  of  carbons.— Z<*i/.  /.  BekuJii.,  .Maieh  10. 

tyaste  IM  Incmiaeenf  I.inhiing  —A  full  account  of  the  long 
diseuiaion  of  the  paper  of  Wilkinson  which  dealt  mainly  with 
the  trouble  from  using  incandescent  lamps  for  too  many  hours 
and  at  a  low  efficu  nes .  In  the  discussion  free  lamps,  as  largely 
adopted  in  the  L  iiucd  States,  was  thought  by  various  speakers 
to  be  the  best  solution  of  the  difficulty.  Since  in  most  case-s  it 
is  not  financially  possible  to  use  separate  circuits  for  lamps  and 
motors  it  was  tbou^  by  several  speakers  to  become  more  diffi- 
cult every  day  to  keep  tbe  regulation  of  pressure  within  3  per 
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cent,  owing  to  the  demand  i  ir  pu.vcr  at  iittcrmiltent  time!!  Au- 
tomatic apparatus  prc\cn;  fliiciu.iti;iii,  hut  caiiiiMi  iqiializp  tin- 
pressure  ail  over  the  network,  ti  the  suppiv  companies  make 
«  point  of  renewing  consumers'  lamps  and  maintaining  them— 
ai  fu  Mtqpanie*  do  with  tlicir  imntcli— the  cmt  to  the  coa- 
ttmwr  of  etectrie  light  «t  «  whole  would  be  (rotly  redoood. 
Boot  had  tried  NcnMti  nittalwn  md  oemima  lamps  on  {mfaUc 
lightintt  cireoits  and  so  far  the  tnoel  mccessfal  had  been  the 

osmium  lamp  whtn  bMrriiix  fuur  ir;  s<  rics  .m         \  fir  be- 

lieved vacur.m  •uln:  Iii;fr,iiig  wo■,;^J  pro\c  a  uti-M  bojii  for  iticfl 
!i|;  l]ting       ULtiirc.    I  si  it",  ihought  :hc  value  i>:  the  lighting 

load  was  not  .•>timciLi.'.i\  :i[;|ircc^ated;  it  i.<>  ihe  lamp  load  thac 
makes  the  profit  and  I'm-  >  i  iniirmies  should  try  to  keep  the  rates 
for  motor  purposot  up  as  much  as  pOMiblc.  £iiuiiott  pointed  out 
tint  exhibitions,  prominent  show  rooma  and  advice  on  gas  oon- 
iWBing  appliances  are  at  the  service  of  a  cnstoner  of  a  ^as  w- 
deitaking,  and  he  strongly  advocated  something  of  this  natnre 
for  central  statioiu.  It  was  the  general  opinion  of  the  speakers 
that  central  stations  should  educate  their  customers.  "It  is  a 
fai  li  must  be  laid  entirely  on  the  itation  er-Rinecr  that  the 

general  public  believe  even  to  day  that  .1  lamp  must  be  made  to 
la«t  a  thousand  hours."  Lamps  obtained  from  oit'.iinnpr^  showed 
from  15  to  40  per  cent  loss  in  candle-power,  according  to  the 
demlljr  of  the  blackening;.  Wilson  spoke  for  the  lamp  manu- 
faettmrs,  and  eqteciaUy  on  grading  the  lamps.  He  reoommended 
to  arrange  a  standard  voltage  and  to  run,  say.  tio  per  cent  of  all 
stations  at  this  standard  voltage  and  to  grade  dw  oflicr  40  par 
cent  below  or  above  in  steps  of,  say,  4  or  s  volts.  These  would 

help  thu  :,i-,-p  itK:Vct*  (iccidcilly  in  Riadiii^;  tl'.eir  latniJS  an''  to 
keep  down  ihtLti  slixk  ot  outiali:>.  In  an  editorial  note  the  fol- 
lowing table  of  the  number  of  central  stations  in  the  United 
Kingdom  using  different  voltages  is  given. 

Dvdiud  volUfc   t«Q   101    104   toi    107    us   iis   IM  ifo 

Numbtr  of  tutioai   48      3      1      7      1      8      j      1  J 

Dtclarrd  v«IU(e  ioo  304  2oi  no  tn  its  t*o  its  >jo  *4«  ajo 
No.  of  Ktatioiu.     77       1       4  >       I     Si       8    i>s     «o  ■» 

It  is  thought  that  the  variety  in  declared  pressures  shown  in 
this  list  should  be  sufficient  to  afford  a  maricet  for  the  OUtfatI 
in  220-volt  lamps. — Lond.  Elec,  March  16. 

Fhuu  Arc  Lamp. — An  illustrated  description  of  the  "Juno" 
flame  arc  lamp  of  English  make.  The  construction  is  shown  in 
Fig.  f .  A  hot  wire  is  made  use  of  for  striking  the  arCi  bnl  when 


no.  I.— n.AMf  .\1IC  LAM IV 


this  has  once  been  struck  the  (ceding  of  the  carbons  is  done  with- 
mit  the  intervenltoB  of  any  clockwork  or  dutch  mechanism.  One 
of  the  two  converging  (.-trbon^.  C.  rests  with  its  edur  >  n  a  copper 
stop,  A,  attd  drops  down  bv  gravity  as  it  bums  .-lu  jy.    Since  the 

two  c.'irl.i.nv  are  mechanically  contifitnl  at  their  ii[ipcr  cn<l5  by 
means  of  S  S,  however,  the  seconj  carbuii  fccd>  iiith  the  firit, 
SO  that  the  arc  remains  stationary  and  of  the  same  lei^th.  The 


arc  is  blown  out  to  a  "flame"  by  a  tiiagiiet  in  the  Usual  manner, 
v. I'll  tile  result  that  d.e  fringe  of  the  arc  just  touches  the 
copper  stop,  and  this  stop,  the  maker»  state,  will  last  for  three 
months  when  the  lamp  is  in  ordinary  use.  The  magnetic  flux  to 
elongate  the  arc  is  created  in  the  iron  rod»,  /,  which  are  womd 
with  bare  cofper  wire.  This  wire  is  msulated  from  the  iron  rod 
by  a  layer  of  nicB  aotf  other  insulators,  is  a  stout  wire  of  a 
niehel-iroa  alloy,  which  also  contains  a  little  copper.  When  Ae 
lamp  is  not  burning  the  tension  of  the  wire.  II'.  licep*  the  striktr. 
F  (whose  fulcrum  is  at  C).  in  the  position  ih>".'.i:,  and  the  car- 
I>nn,  C:,  i-  pre'ibed  .igainst  the  carbo:  .  (1,  h>  tin-  collar,  K,  which 
is  rigidly  lixcd  10  the  striker.  /.  is  a  ihmnbscrew,  by  means  of 
which  the  tension  of  the  hot  » ire,  If.  can  be  attjusted.  In  order 
to  assist  cooling  the  middle  portion  of  the  hot  wire  is  flattened 
out.  If  (he  lamp  now  be  switched  into  drcnit,  cnmni  will  enter 
tiy  one  of  the  leraiiiuls,  T  T,  an4  eftcr  flowing  through  the  hot 
wire,  die  carbons  and  the  blow  magnets  in  scries.  wHl  leave  by 
the  other  terminal.  The  hot  wire  heats  up  very  (laicldy  and 
elongates,  and  the  striker  is  free  to  rotate  in  a  counter-clockwise 
liiiii  tii  11  rill  I  t  (,"  |jy  gravity.  M  the  same  time  the  collar,  K, 
^■ii.vrs  to-,w,r.J-  the  ntht,  and  in  doing  so  draw;  the  carbon,  Ct, 
away  In  in  C.  >:i  \':u-.  u  ,->y  the  arc  is  Struck.  When  the  lamp  is 
fed  by  direct  cunetit  the  c;irb»n:i  are  of  ditfcrciit  thicknesses. 
They  ate  iS  in.  lung.  With  a  thickness  of  two  caibous  of  8  and 
9  nim«  fcspectivciyi  the  lamp  which  otmsumes  8  to  lo  aap^  buins 
from  10  lo  la  hours  before  it  needs  relrhmDlng;  while  witii  car* 
bona  of  tl  and  1}  mm.  the  hours  of  burning  ate  increased  to  about 
aa— Lond.  Eke.,  March  i6. 

Tube  niuminalion. — Tii<"m  as  .\rn  Intense  ■rK:>t  of  light,  how- 
ever small,  as  for  instante  a:i  are  lanifi.  ri  :  vc«  the  filament  of 
an  incandeicent  l.iniii,  c.ni=e^  ?.  e mtraeurn  of  the  pupil  of  the 
eye  in  order  to  protect  the  sensitive  portion  of  the  eye.  In  the 
Cooper  Hewitt  mercury  vapor  lamp  the  source  ot  light  is  dis- 
tributed uniformly  over  a  very  large  area  and  enables  the  pupil 
of  the  eye  to  remain  wide  open,  that  a  maximtUB  use  can  be 
made  of  the  actual  amount  of  light  Furthermore,  the  normal  in- 
tcnaify  of  the  tube  itself  is  so  low  that  after  loofctns  steailily  at 
the  tamp  the  eye  is  not  daszled,  and  can  readily  see  less  bril- 
liantly illuminated  objects.  The  net  result  of  these  conditions 
is  that  the  \a;  iir  latr-.p  lia?  a  great  advantage  in  effectiveness 
over  arc  and  incandesctnt  l.imps,  quite  aside  from  the  relatively 
s:;!r,l;  number  of  watts  required  per  candle.  In  the  matter  of 
distribution  the  Cooper  Hewitt  lamp,  especially  the  longer  tube, 
has  an  advantage  in  that  the  law  of  inverse  squares,  slating  that 
the  intensity  of  the  light  is  inversely  proportional  lo  the  aqnaic 
of  the  ^stance  from  the  source,  holds  only  with  sonrccs  mathe- 
matically a  powt.  The  length  of  the  Oxiper  Hewitt  tube  is  such 
as  to  cause  the  intensity  of  the  light  lo  (lecrea«e  much  less  rap- 
idly with  distances  from  the  lamp  than  with  ni  an,  and  for 
this  reason  no  definite  shadows  will  be  kianA.—iUec.  Jour., 
March. 

Mclal  Vapor  Arc  /.am/i.— VocEi..— i  he  first  (lart  of  a  more  de- 
tailed description  of  his  metallic  vapor  enclosed  arc  lamp  which 
has  been  tioticed  in  the  Digest.  The  arc  is  prodnoed  between  two 
carbon  electrodes  within  a  closed  globe,  filled  with  mctal  vapor. 
The  lamp  is  intended  to  combine  the  advantages  of  the  are  lamp 
with  those  of  the  mercury  vapor  lamp.  The  article  is  to  he  con- 
tinued.-'Efrf.  Am^  Hardi  ig. 

Power. 

El,-(lnc  Power  /or  RaUnij;  .'/i7/j.— Btttstv.— paper  read 
before  the  Dublin  section  of  the  British  Institution  of  Electrical 
linginccrs  on  the  u>c  of  electric  power  for  various  purposes, 
especially  in  spinning  mills,  wcavinn  mills,  for  bleaching,  finish- 
ing and  textile  printing,  for  calendering  machines,  dye  jigs,  in 
foundries,  in  iron  and  Steel  works,  ete.  In  roHtng  nulls  the  very 
great  variations  in  power  offer  special  problems.  It  is  necessary 
to  use  some  device  for  antomaticany  storing  and  getting  out 
enCTfty  whenever  required.  This  can  hv  done  <  iiher  hy  means  of 
a  storage  battery  or  with  the  aid  of  a  buffer  riarhit-.e  for  storing 
the  energy  in  a  heavy  fly-wheel.  The  latter  meilml  is  both 
cheaper  and  more  effective.  If  fur  insiaitcc  three  mills  are  to 
be  driven  by  a  total  power  of  1,900  km,  ihe  power  will  vary  be- 
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tween  that  mliw  iiid  tbe  UttOunt  required  10  drive  the  millt 
light;  Cut  mem  power  mv  only  jo»  km,  therefore  the 
buffer  mactiine  wtti  have  to  suppty  for  fht  short  periods  the 

difffreilCf  brtwetii  i\ir-.,:  mii  uuiN.  r;iTiit;Iy.  t/oo  k»  Tlii*  hulTrr 
nmchine  consists  ot  a  djji.i:uu  liaisng  :i  vjriablc  spetd  from  250 
r.p.m.  to  5UO  r.p.m.,  and  upon  the  shait  ji  \\liicl)  i:>  fitted  a  fly- 
wheel having  a  wviKht  of  ahout  20  lon<i,  and  a  peripheral  velncity 
of  3\i  11-  ptr  «ci>nd  when  revolving  at  joo  r  p.ni. ;  therefore,  at 
that  speed  the  storage  energy  it  MdOOO  foot-tons,  and  if  the  fly- 
wheel h  reduced  in  a  speed  froat  soo  r^on.  lo  ago  r^m.  the 
capacity  of  the  fly-wheel  is  14000  —  &50»  s  10,500  foot'tons. 
If  we  aMOine  a  total  loes  in  this  Imffer  machine  of  15  per  cent, 
indnding  friction  and  all  electrical  !o«sc«,  then  the  energy  avail- 
aWe  in  the  fly-wheel  eqiiah  27.S<»  hp-sccomls  or  Ji,aci0  kw-»ee- 
onds  Therefore,  it  will  l)e  smi  -l  ot  the  buffer  djtianiu  will  s:ve 
,150  k«  fur  otie  niinuie,  700  k»  tor  half  a  minute,  and  so  on. 
In  acliial  practice,  however,  the  piiUaii<in5  of  load  will  last  only 
a  few  seconds,  so  tint  the  speed  of  the  fly-wheel  will  never  be 
creatly  reduced  TIk  arnrngement  is  illustrated  in  Pig.  %  whkb 


m  a.— otAORAii  OF  aacvns. 

•hows  that  a  small  tnotor-gmerator  su|ii>Ues  the  excitation  for 
the  buffer  dynatno.  The  generator  for  thw  set  is  usually  excited 
by  part  of  tlie  current  llowiiig  fi  'Tii  l-r  g.-r<  r.itiiij;  -l.dinu  to 
(he  rc'lliriK  ttiill.  nr  ffrhnp^  a  better  way  10  put  iC  would  be  that 
ii  11  1  1  h  •  :vi|  r  '  vviii  ling,  so  that  as  the  load  increases  the 
voltage  ui  tlic  exciting  generator  increases.  By  iliis  means  the 
cxcitatkm  of  the  buffer  dynamo  i^  changed,  which,  in  it>  turn, 
eauises  a  corresponding  ehat^  in  speed,  and  corresponding  to 
this  decrease  or  increaac  m  speed  tlie  buffer  dynamo  tuns  as  a 
fenentor  or  a»  a  motor.  A  veiy  intcieitinc  feature  teoeatly 
adopted  in  one  of  the  largest  steel  works  in  Scotland  has  been 
the  using  of  the  exhaust  strain  from  the  mill  engine  and  steam 
hatumt-r*  tic.  for  drivniK  a  steam  turbine.  Thi&  is  arranged  by 
exhausting  all  the  stoain  from  the  rolling  mill  engines,  steam 
hammers,  etc.,  into  a  calorific  reservoir,  which  consists  in  some 
cases  of  a  frivcre<l  sled  tank  which  is  loosely  filled  with  pig 
iron  or  some  other  substance  which  will  readily  absorb  heat. 
From  this  the  ttcant  i»  paned  through  a  turbine,  and  exhausts 
into  a  very  high  vacuum.  This  method  has  proved  very  suc- 
cesaf ul  in  the  utilixing  of  hitherto  waste  steam,  for  the  steam 
which  etneiges  under  conditions  of  light  load  from  rolling  mill 
engines  awl  Meam  hammers  is  .practically  live. — I^nd.  Rlfc, 
March  2. 

Crane. — An  illustrated  description  of  an  electrically-operated 
rotating  lower  crane  for  the  Dublin  docks.  It  ■  dc  -ii;in  il  in  ileal 
with  normal  working  loads  of  100  tons.  The  motors  arc  direct 
current  and  operate  on  soo  volt  circuits.  The  main  and  aux- 
iliary lifting  motors  for  operating  hoists  are  of  te  and  40  bp, 
respcetivebr.  with  speeds  of  690  r.p.m.;  the  motor  for  travding 
tiie  crab  i«  30  lip  with  a  speed  of  7S0  f-P-in.  Tlw  Operation  of 
slewing  is  performed  by  a  is-hp  motor  with  a  Speed  of  570  r.p  m. 
— I>ond.  nice.  Rn:.  March  16 

f'<nfir  Plant  /Vji'gn.— Clakk. — A  discussion  of  tendencies  in 
ji.iwt  r  plant  design,  especially  the  increase  of  the  size  of  unil.s, 
the  introduction  of  labor-saving  devices  and  greater  operating 
economy.  In  view  of  the  very  high  efficiency  of  electrical  gen- 
erators the  power  plants  of  the  future  must  endeavor  to  excel 


those  ol  to-day  in  the  generation  of  mccllaiiiail  father  than  etec- 
trical  power.— Cwsjrr'f  Jlfoe.,  March. 

Tract  ieo. 

BirmiMgktm.—'The  first  of  several  illustrated  artides  describ- 
ing special  features  of  the  system  of  the  Birmingham  Railwa.v, 
Light  &  Power  Company  upon  which  upwards  of  $3,000,000  are 
being  expended  for  improvements.  Pn.w  r  fur  t;:.-  inlirc  r.iil.vj'.. 
lighting  and  steam  heating  business  is  .supplied  from  one  power 
house,  which  is  being  ctmipletely  rcnuMicled  and  eittendedw-^f. 
H'y  Jour.,  March  M- 

AmtonuMt.—Kn  illuslfated  description  of  the  Pieper  petrol" 
electric  system  of  automotdlcs.  Only  one  electric  machiise  is 
employed,  which  operates  either  as  dynamo  or  motor.  A  small 
iKttu-ry  supoi'.cs  reserve  power  fr.r  -.v-it^ir^g  the  car  and  \::.\ 
climbing,  and  it  is  aUo  used  for  starting  the  eugiae,  working 
the  ignition,  lighting  the  lamps  and  other- auxiliary  purpoees.— 
Lood.  Eke.,  March  2. 

fosteltatlons,  SystMss  aad  ApplluacM. 

liconomy  of  Central  Slations. — Hoppe. —  The  coticlufiion  of  an 
article  discussing  the  quite  unsaiisfaclory  results  which  arc  ob- 
lamed  in  various  German  central  stations  of  smaller  or  medium 
sire.  The  author  thinks  there  arc  especially  three  reasons  for 
the  poor  commercial  results  obtained.  First,  the  lighting  energy 
laritT  is  in  general  loo  high  and  the  motor  energy  tariff  too  low; 
a&  a  niallcr  of  fact,  in  most  cases  a  decrease  of  the  fundamental 
rate  for  lighting  energy  has  resulted  in  an  increase  of  the  mean 
yearly  reeel|Ms  per  comtceted  kiloivalt,  while  a  decrease  of  the 
fundamental  rate  for  motor  energy  generally  results  in  a  de- 
crease of  the  mean  receipt  per  kilowatt.  Secondly,  many  Ger- 
Itliiii  ^'..'-ti' 111-  '-if.i-  Iii'cii  t'i')  rhl»ji  .(i.-ly  liiiili  .ml  Ir-iV  iiiuri-  like 
palacfs  thaii  jn?wcr  .slall^-l!i.^.  liiitdli-,  tiiuiiiy  Ut-rniar.  filics  have 
several  slations  while  the  combination  of  the  same  in  one  single 
Station  would  be  far  more  economical.  Some  notes  are  given  on  a 
method  for  predetermining  the  commerdal  eoooooiy  of  a  new 
central  station.— /ovr.  /.  Gatb*Uuckt,  Febmasy  34. 

Methods  of  CAorfiNg.- A  note  stating  that  the  Wriglit  maxi- 
mum  demand  system  has  dmc  iiwch  to  educate  oentrsi  staiida 
engineers,  although  many  central  station  men  have  now  anbsti- 
tiiled  for  the  maximum  demand  system  flat  rates  of  charging, 
with  diseotmts  which  make  sufficient  allowance  for  the  character 
of  the  load  r  i  m  lividual  consumers,  and  there  arc  now  com- 
paratively few  ttuviis  in  which  the  Wright  system  is  the  only 
tariff  in  use.  In  some  it  has  been  abandoned  altogether,  while 
in  others  flal  rates  are  offered  as  an  alternative  method  of 
diarginc*  Brighton,  the  town  in  which  the  maximum  demand 
system  was  born,  has  hitherto  been  among  those  in  which  e««y 
consumer  was  charged  on  the  maximum  demand  system,  but  tiw 
Brighton  municipality  has  now  decided  to  give  every  oonsnmer 
the  option  of  being  charged  at  a  flat  rale  of  8  rents  Instead  of  on 
the  Wright  system  at  14  cents  for  the  first  ti  -i:r  n  i"  2  icnts  after. 
As  It  requires  a  two-hours'  use  of  the  in.ixm.  nn  di  inaiul  per 

d:'. '.   .It  14  i:c'.\:^  J  ..cnt-  ti>  l:.:im:  V.if  ;,\iT;is;r  r;'.-ir^.'r  r!i_v,VT)  lo 

8  cents  per  unit,  it  is  probable  that  a  large  luimber  of  consumers 
will  adopt  the  alternative.— Lond.  Eke.,  March  9. 

Automatic  Boosters.— ScBtiouma.~A  paper  read  before  the  Ber- 
lin Elec  Soc  on  the  use  of  automatic  boosters  in  dectric  power 
plants.  They  have  been  installed  in  the  past  only  in  a  single 
instance  in  Germany,  but  are  now  be^'nning  to  attract  more 
attenttoni— £jrt.  Zeit..  March  8. 

Wires,  Wiring  and  CondulU. 

Electric  IllStMations  for  Collieries— Vntrcr.  .\nd  M.\f»iCF.. — 
Two  papers  presented  before  the  British  National  Association  of 
Colliery  Manasers.  The  paper  of  Prcece  deals  with  tlie  men- 
nfacture,  apulicatkm  and  distribution  of  dectric  cables  for  col* 
lieries.  Me  first  deserihes  the  various  types  of  cables  which  are 
used  in  collicriee  Tli^;e  types  are:  (l)  Vulcanized  rubfwr- 
insulated,  taped  and  braided,  sometimes  lead-covered  and  ar- 
mored; (2)  vulcanized  bitumen  cable,  braidcil  m  -  ived  over 
all  with  jute;  (3)  paper-insulated  cables,  further  insulated  with  a 
sheathing  of  vulcanized  bitumen  and  protected  as  Xo.  2;  (4) 
paper-insulated  cable,  lead-covered  and  sometimes  braided  or 
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sir\ifl  m  il  iii'ioreH.  Tfif  fir-t  tyt>f  is  ihc  oldest  one,  and,  in  the 
auslior  >  upinion.  it  is  a  im»it  jiuint  even  now — i.-«pccialty  as  re- 
gards the  hiKhcst  grades— whether  these  cables  are  not  the  liest 
He  knows  of  cables  which  have  been  workinc  for  over  is  yean 
and  are  still  mnning.  Cheapness,  however,  shonld  never  be  the 
delerminiiiK  factor  in  the  tlMitc  .if  riiM)cr  cahles.  The  use  i)f  the 
second  type  is  increasinR,  c^jn  cnUj  lur  shaft  wf>rk,  and  it  might 
he  considered  a  standard  cahle  for  voltage?  up  lo  6(w.  Beyond 
that  pressure  paper  bitumen  cables  of  type  No,  'j  are  superior. 
It  it  advisable  to  work  bitumen  cables  at  a  current  density  not 
alwve  800  allip.  per  Niinare  inch.  Uitunien  cables  of  good  design 
withstand  the  action  of  pit  waters  very  well.  An  important  point 
in  the  use  of  types  an<l  4  is  the  necessity  of  effectively  scaling 
the  ends  10  prevent  the  entry  of  ttioisiurc,  sealing  boxes  lilted 
with  bitunwD  beinif  the  safest,  though  good  protection  is  afforded 
by  usins  bitumen  tape  and  %-ulcanizing  in  bkumen  for  a  few 
seconds.  Type  4  might  he  the  best  cable  frnm  the  electrical  and 
pennniK  1:1  (  i.i.int  of  views,  hnt  nnsatisfaclor\  r<-iill-;  have  been 
obtained  with  ii  due  to  carelessness  both  in  installatiou  aitd  in 
maintenance.  The  paper  of  Maurice  suggests  the  general  adop- 
tioa  of  a  set  of  conventional  signs  in  order  to'  tyslematiae  the 
drawing  up  of  plants  and  to  make  it  possible  to  read  at  a  glance 
the  arrangement  of  any  given  plant. — Mining  Mag.,  March. 

Conduit  H'iriM^,~.\  paper  read  before  tlte  British  Electric 
Contractors'  Association.  The  author,  who  is  not  named,  re- 
marks that  the  practice  of  electric  wiring  has  passed  from  the 
stone  age  to  the  wood  age  and  more  recently  to  the  metal  age. 
He  i>;vpj  n  rrvicw  of  the  development  of  steel  cornl'.iit;  for  elec- 
tric light  installations.  He  calls  attention  to  a  risk  in  connection 
with  the  conduit  wiring  of  buildings  which  will  remain  as  long 
as  it  is  permitted  to  use  gas  pipes  of  the  "compo"  description. 
Continuity  and  earthing  are  very  advisable  on  favh-voltage  work 
from  the  point  of  view  of  protection  from  danger  to  life,  but  ihey 
provide  little  safeguard  ag.iinst  fire  risk,  unless  care  is  taken 
to  kn  p  iiH'i.il  (  cndiiits  spaced  apart  from  such  gas  pipes  aiul,  of 
cour>e,  fruiti  any  metal  work  lu  cunnectioii  with  them.  The  au- 
thor dtacusses  whether  it  is  desirable  to  use  a  braced  or  solid 
drawn  tube  or  whether  it  is  not  actually  advantageous  lo  use  an 
open  seam  and  socket  fittings.  The  latter  are  recommended  by 
v.nrious  cngint-ers  for  surface  work,  the  scam  being  placed  lower- 
most so  as  to  effectively  drain  the  tube,  and  produce  good  ventila- 
ticju.  In  situations  containii^  steam  or  vapor,  such  as  in  baths, 
laundries,  boiler  nKWis,  etc.,  the  moisture  from  the  outside  is 
more  to  he  feared  than  condensation,  and  here  the  use  of  the 
>e.inili  --,  ■•i~i>  i\  -111  I-  i-i  desirable.  For  ctmcealed  work.  -wl  U 
rtiti~  and  the  like,  tlw  open-seam  conduit  is  unsuitable,  wherever 
switch  runs  ife  buried  in  plaster  or  cement.— Loud.  Etec. 
March  2. 

High-Trnnon  Cable.— An  article  giving  the  results  obtained 

Willi  III  (itiderground  three-ph.ise  cable  of  (leoffriy  an  !  Dclnre 
in  a  plant  of  the  French  Thomson-Houston  Company.  The  ciblc 
withstood  successfully  in  industrial  operation  an  effective  e.m.f. 
of  37,000  volts  between  the  conductors  and  15,1000  to  16^000  volts 
between  one  conductor  and  earth.— iL'/mf.  Eler.,  March  ia 

{•'uses  Harvey.— ,\  paper  giving  characteristic  curves  of  fuses, 
discussing  their  standardizatioti  and  the  different  types  of  fuses. 
— £/rr.  Jour,  March. 

Elect  rophyaics  and  Magnetism. 

Calihratwn  of  Ooid  i.raf  F.lcctronu-U-rs.—  Scauun.—'l'ilc  gold- 
leaf  electroscope  is  being  uidely  employed  in  measurements  of 
ionixation.  It  is  calibrated  by  applying  known  potentials  to  it 
The  author  points  out  that  it  is  not  as  a  rale  used  for  measuring 
differences  of  potential,  but  for  mea*;!!!  in^;  currents  by  noting  the 
variation  of  the  potential.  To  obtain  tiic  best  results,  therefore, 
another  principle  of  calibration  should  be  employed.  The  rela- 
tive (Kffcrencc  of  potential  between  two  scale  divisions  may  be 
obtained  by  exposure  to  the  beta  and  gamma  rays  of  a  radium 
preparation  fused  into  the  glass  wall,  and  noting  the  times  taken 
by  the  leaf  to  traverse  successive  divisions.  If  there  is  a  satura- 
tion current,  these  tunes  are  proportional  to  the  differences  of 
potential.  If  the  shape  of  the  electroscope  causes  a  doubt  as  to 
whether  there  is  a  saturation  current  it  is  only  necessary  to 


connect  the  cKcIro^o  ju  witli  .in  .lir  conileiiser  which  i-  r  . 
loo  .small,  an<l  to  expose  this  alone  to  the  radium  r.iys  l.-i 
author  believes  that  with  a  well-calibrated  leaf  electronnicr 
good  results  may  be  obtained  as  with  a  quadrant  eleciromttrr 
Moreover,  it  has  the  great  advantages  of  timplicity,  small  a> 
fi--\n'.y  nnd  independence  of  external  disturbances,^— Lond.  £fcr^ 
-Xlarci)  16;  from  t'liys.  Zcil.,  March  1. 

The  Corpuscular  Theory  of  Mailer.—}.  J.  Thomson.— .\  long 
abstract  of  his  second  lecture  on  this  subject.  He  discussed  tit 
methods  for  determining  the  mass  and  cbafgc  of  negative  rkc- 
•rons  ( coriniscics)  and  of  positive  ions. — Lond.  Eagwttrhf. 
March  16. 

BloctraehMBlstry  tut  BntteriM* 

Asyminetrieal  Ai  lion  of  .  IHeniating  Currents  on  a  i'oto' 1:11'  . 
Izleelrode.—GvsmY.^Mt  account  of  exjHTinients  made  i"  v\ 
plain  the  action  of  the  electrolytic  cijlierti  \\U<<--<.'  resistaius  is 
changed  by  the  impact  of  electric  waves.  The  object  of  Um 
paper  is  to  show  that  in  a  polarizable  electrode  in  general,  at  s<x^ 

a-;  nnv  p:«sse«  beyond  the  stage  «)f  initi;i'  i-  iij.irity,  the  altfrn;iling 
current  gives  rise  to  an  asymmetry  which  would  appear  as  a 
coherer  effect.  The  experiments  of  the  author  consisted  efsw- 
tially  in  the  sending  of  an  ailemating  current  of  frequcncr  vary- 
ing between  80  and  5,000  periods  per  second  through  an  elcrtm- 
lyte  between  two  mercury  electrodes,  of  which  one  was  .1-. 
small,  the  other  more  than  a  thousand  time^  as  large.  k«  t 
the  latter  may  be  considered  as  unpolari^able  ni  comparison  mili 
the  former.  The  results  obtained  by  the  author  »how  that  a  prt • 
fectly  symmetrical  alternating  current  acting  at  a  polariniM 
electrode  leads,  according  to  N'ernst's  osmotic  theory  of  pr-l  '- 
nation,  to  an  asymmetry  of  the  polari/aiion ;  in  other  words.  1  1 
(ii  iit  r-.irrent.  The  product  of  the  direct  current  and  01 
frctjucncy  is  jiroportional  to  the  square  of  the  amplitude  ot  ihc 
alternating  current.  The  dirtiction  of  the  current  correspond} 
with  an  effective  diminution  of  the  concentration  in  the  mifh- 
borhood  of  the  electrode.  An  explanation  of  the  action  ot  ;1< 
electrolytic  coherer  is  proposed,  -/'/it'/.  Mag.,  March. 

Cranufnted  Carbon  as  Iiesisl'ir.~Uituv,  H. — An  account  ot  ex-  ; 
periments  on  the  use  of  granulated  carbon  as  heating  materiil 
for  electric  resistance  furnaces.  The  author  has  especially  studini  | 
the  changes  which  the  resistance  of  such  a  material  underijoes 
when  it  is  first  comio'trd  in  the  circuit.    Tliis  m.-strri  1   .ii  .^r.<:ii;-  ; 
lated  carbon  is  called  kryptol  by  the  author,  while  the  same  umk 
now  usually  stands  for  a  mixture  of  granulated  carbon,  graphiM; 
sand,  clay  and  other  silicates,  tls.—Elek.  ZeiU,  March  I. 

Slarane  SaMfry.— Rosscr,— The  first  part  of  a  discussim  of  ihr 
ihrni'c.il  and  electrochemical  requirements  of  the  grid  of  a  >i'  r 
age  battery,  aud  of  the  gain  in  capacity  due  to  a  decrease  ot  ibc 
relative  weight  of  gridw— C^afrtrl^bu  /.  ^c<mm^  March  15. 

Oseillosco['e.—Jo^!fss. — Some  notes  on  the  Rtiluiur  doiv-lifii- 
oscillograph  which  employs  a  special  form  of  \ai.uu[ii  tul>c  a'  ^ 
means  for  observing  ibr  wnw  f  iiiis  1,1  ;iik1i  ji  itcntial  discluriifs 
It  is  based  on  the  fact  that  in  a  vacuum  tube  the  area  covrrcti 
by  the  glow  upon  the  negative  wire  is  proportional  to  the  nag- 
nitude  of  the  cnmnt  through  the  tube.    When  .1  ;i:n.-ibly  f^- 
hausted  tube  is  traversed  by  a  high  potential  disi  Uartjt  the  nrgs  i 
tive  wire  is  partly  covered  by  a  violet  glow,  which  seems  to  iVtm  | 
a  luminous  she.iih  to  the  free  extremity  of  the  wire  along  whK^  i 
it  also  extends  for  a  cert  un  J:  >iance.   With  increase  of  curicoi  , 
the  area  covered  by  the  glow  lengthens  out,  and  with  decrei^  j 
of  current  it  becomes  shorter.  If  the  current  is  alternating,  tfi«  j 
both  wirc'i  show  (lie  nrR.ilivt-  ^}f\y.  I)nl  tn  .111  uiu-iiu.d  degree   1'^  ' 
the  eye  the  glow  appears  steady,  but  when  viewed  in  a  revulvin^  ! 
mirror  it  is  found  to  form  uptm  each  wire  alternately  and  to  rtst  I 
and  fall  in  time  with  the  variations  of  the  currents  and  $»  it 
traces  out  the  contours  of  the  wave  tmpu1se«  of  which  the  dii- 
charge  consists,    The  Riihmer  luhc      >hi  wii  in  Fig.  ,v  l>cin?  .\' 
cm,  long  and  4  cm,  in  diameter,  with  two  slender  rigid  ns.'i'f 
wires  arranged  axially.    The  di.stancc  between  their  j 
about  3  mm.  and  a  disc  of  thin  porcelain  or  mica  is  fixed  tt  (to 
point.  It  is  ^ereed  by  a  small  hole  which  corresponds  witli  the 
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tads  of  tbe  electrudcs  The  degree  of  exhaustion  corretpondi 
to  6  ram.  of  mercury.   Fig.  4  shows  curves  of  the  tnducti<Hi  coti 

discharge.  The  curves  bth'w  tht-  zero  line  give  the  iiiiluotiDii 
cotJ  currenu  at  make,  and  those  above  it  at  break,  and  show  very 


no.  3.— BVHMEB  Tt'Btt. 


nc.  4.— 'ttUCHAKS  CUMBS. 


ckarljr  the  gradual  rise  of  the  make  e.m.f.  and  the  sudden  rise 
of  the  net  break  entf.  Some  other  carves  obtained  by  the  in- 
strument :irc  a!s',>  given. — I.ond.  /  1,-c  .  Nhnch  10. 

Sfhtrical  l'hotometi'r.~\  iung  ilhi.stratcd  descripiitm  o(  the 
tpberical  photometer  for  measuring  tlic  mean  spherical  candle- 
power  tv  »  siu^  observation,  with  abstraeu  of  papers  by 
llbridit  and  Hoch  on  the  subject,  which  have  been  noticed  in 
tlie  Digest,— Load.  Eke,  Rtv„  March  16, 

Telerrapliy,  Telephony  and  SlgoaU. 

MagiiitK  Uetectors  of  EU-ctru  ll'oi-f*. — RussiLL. — An  account 
oi  experiments  in  which  the  anthor  measured  the  effects  of  par- 
iM  and  t»verae  oscillationc  upon  tbe  magnetic  properties  of 
I  iron,  wiA  a  view  to  explain  the  action  of  the  var»o««  patterns 

Ot  magnetic  drtiol^.'.  n'  ili-,-irlc  He  fituli  ih.it  M.-irmm^ 

sccnnd  inscrunic'iit  detects  tlie  nirreasc  of  induction  whtcli  occurs 
when  electric  sjiace  waves  are  superposed  upon  the  fields  at  or 
near  a  cyclic  extreme,  in  precisely  the  tame  way  as  Rutherford's 
original  apparatus  detected,  or  rather  measured,  a  decrease  at 

inoiher  point  of  t!n-  cyclic  process  The  function  of  the  moving 
l»tid  appears  tu  be  twofold:    First,  it  suppht-s  the  hard  iron  or 

•cd  in  a  condition  of  lower  permeability,  in  order  th.it  it  may 
be  railed  to  a  condition  of  higher  permeability  when  the  signals 
are  received  from  a  distant  station;  and.  second,  it  distorts  the 

fit'.ii  in  tlie  (?irf'crVi|-  .-.f  m-itiiili.  the  tr!r;.^:  .nc  (Iliis  Iriidiiig  to 
rf'ponil  in  u  ^jrcalcr  ticgrct  tu  siguuls  icccivcd  wIkii  tlic  ticld 
i;  increasing  near,  but  not  at,  the  cyclic  extreme.  For  low  field 
ibia  t$  the  most  sensitive  part  of  the  cycle.  The  Ewing-Walter 
forai  of  detector  is  essentially  different.  It  is  based  upon  Swing's 
Ir. '•.tresis  te.^tcr,  which  measures  the  drag  between  field  and 
uo-i  when  one  of  these  is  revolving.  The  best  speed  is  slated  to 
N  :'nim  five  to  eight  revolutions  per  second,  while  Marconi  ob- 
tained good  results  at  a  speed  of  only  half  a  revoiutton  per  sec- 
ond The  reason  for  this  great  difference  is  obvious.  The  Mar- 
t'-m  instruments  detect  instantaneous  induction  change,  while  the 
Ewing- Walter  form  integrates. — Lond.  Elcc,  Marcli  z. 


tii'"  ji  rectory. —  Illustrated  descriptions  of  the  Witton  carlwn 
:2-tory  nt  the  British  General  Electric  Company*,  making  carbons 
1  r  electrical  purposes.— Lond.  &ee.,  Elte.  J?<v.  and  Eiee,  Eng., 
March  16. 


BOOK  REVIEW. 

Asst  AIRE  Tot  (t  if)o6.  rirm.ife  Par  if.  rii  HK.vr  tiF..s  Loxci- 

Tint.s.    Paris:  Gauthier-Villars.     940  pages.     Price,   1. 50 

fr.iiic-. 

1)k  presem  issue  of  this  annual  publication  contains  the  usual 
UtftHMMnieal,  pbjrsical  and  diemical  data  together  with  two 

J*P«rs  01  t!inr'%  iiitcmt  on  total  eclipses  of  the  "^itii  with  special 
itfetcnee  to  ihe  eciipse  of  .-Vngiist  jo,  1905,  M.  Higonrdais,  mcm- 
hr  (It  the  Bureau  des  Longitudes,  writes  at  considerable  length 
<^  the  rarkras  observations  to  be  made  during  the  short  period 
'^E  "xaliiy,  and  shows  the  importance  of  adeqnatc  remote  prepara- 
tion as  well  as  prolonged  proximate  drill.  The  papt  r  is  indeed 
»ml!e  treatise  on  the  subject  which  will  he  read  by  all  sludmls 
f  :iMrophysics  v.ith  unusual  interest.  M.  Uigourdan  took  an 
>^>vc  in  observing  tbe  eclipse  of  last  August,  being  stationed 
^  t}i«  line  ot  totality  of  Sfax  in  Africa,  where  he  obtained  nu- 
•"•lou*  important  results. 
In  cnoncratitig  the  stations  and  observers,  he  sutcs  that 


Jansscn,  the  dean  of  French  astronomers,  despite  the  weight  of 
his  83  years,  went  to  Aleosbre,  in  Spain,  to  observe  his  seventh 

cclipic.  and  was  rcwjr.hd  with  valualiU-  pliutographs  of  the 
corona  as  well  as  spectrograms  of  the  conma,  the  chromo- 
sphere and  the  reversing  layer.  The  Annuaire  closes  with  a  short 
of  these  resulu  from  tbe  pen  of  M.  Janssen  himself. 

Some  N«vtr  Direct-Current  Switdiboerd 
Instrumentft. 


Bv  K.  O.  Bkkecke. 
Recently  in  designing  a  line  of  stvttchboard  instnmients  for 

use  .'>Ti  rlirrc-t-rii rrrnt  circuit-  lliu  wrilfr  carffn!")  an;il>zec!  t!ic 
various  causes  01  inaccuracy  and  failure  of  such  in.sirumcnti  to 
operate  properly  under  actual  worktHg  eooditkms.  He  has  reached 
the  conclusion  that  eveiyooe  of  these  causes  can  be  avoided  and 
that  it  is  possible  to  produce  instruments  which  will  effecttvdy 
withstand  transportation,  the  usual  liiind'ini;  in  erection  .nid  the 
most  trying  conditions  of  service  on  awitclibuards,  and  winch  will 
retain  their  accuracy  and  reliability  almost  indefinitely. 

Tbe  movable  coil  permanent  magnet  type  iostnmients  have 
been  In  general  use  for  years,  and  the  prinriple  employed  in  their 
construction  is  nnivcrsrilly  cnn^idcrcrl  to  tic  the  :nr>?t  satisfactory 
for  measurcmcnti  or,  dircct  cunciit  circuit.  It  i.-,  however,  gen- 
erally known  that  these  instruments  do  not  remain  equally  re- 
liable on  switchboards  as  when  used  in  laboratory  work.  The 
reason  for  this,  of  course,  cannot  be  charged  to  a  fault  in  the 
principle,  but  is  due  to  the  fact  that  the  instruments  have  been 
constructed  too  delicately  and  arc  too  fragile  to  withstand  han- 
dling hy  inexperienced  men,  and  the  trying  workittf  condituos 
which  exist  in  stations. 

No  one  would  ever  attempt  to  mount  «  ddicirte  chrononeier 
on  a  vibrating  switchboard,  but  would  select  for  such  a  purpose 
a  less  sensitive  clock.  Nor  would  any  chronometer  maker  rec- 
ommend the  ii-v  ni  '  lie  Mt  In*  instruments  where  vibrations,  ex- 
cessive changes  in  tctnpcraiur«,  etc.,  are  unavoidable.  In  refer- 
ence to  elf ctrteal  measuring  instruments,  however,  it  has  been  tfie 
custom  to  oomtruct  the  tame  as  deHcately  as  possible,  and  to 
expect  (heir  accuracy  to  be  as  reliable  under  the  conditions  exist-, 
ing  in  a  central  station  as  i:  rnri  -tiily  erected  and  car^dly  han- 
dled by  experienced  men  in  1)10  laboratnry. 

The  large  majority  of  cases  in  which  instruments  fail  to  indi* 
cate  properly  may  be  attributed  to  friction  which  is  due  cither 
to  damaged  pivots  or  jewels  or  to  an  accumulation  of  dust  or 
other  small  particles  hciween  the  movable  and  stationary  parts 
of  the  instruments  It  seems  to  be  self-evident  that  the  cases 
protecting  the  instruments  proper  should  be  dust-pro<jf,  but  a 
close  inspection  shows  that  very  few  of  the  so-called  dust-proof 
eases  really  deserve  this  name. 

The  peculiar  form  of  pivots  and  icwds  grnernlly  employed  in 
electrical  measuring  instruments  cannot  withstand  the  jarring  in 
tran.sportation  or  the  vibrations  found  in  central  stations.  It 
must  be  admitted  that  the  conical  pivots  and  conical  jewels  con- 
stitute the  most  frictionless  bearing  if  perfect,  bnt  serious  friction 
develops  as  soon  as  the  microscnpic:!!  ji.  im  ci;'  tl'.c  pivot  -s  hrnken 
off.  In  instruments  with  a  hori^oiiiai  a.xi.',  ,i  coii.iidcialjlc  dis- 
placement of  the  movable  coil  takes  place  as  .soon  as  the  pivot 
becomes  damaged,  or  when  the  distance  between  tbe  two  jewels 
becomes  slightly  altered  by  expansion  due  to  temperature  changes, 
and  it  is  not  a  rare-  .;:H'r  t1i.it  this  displacement  brings  the  movable 
coil  in  direct  cont.ici  w.ili  the  core  or  pole  pieces  of  the  magnetic 
system.  Instruments  with  conical  pivots  will  seldom  show  any 
friction  under  the  first  laboratory  tests  and  the  manufacturer 
seems  to  be  satisfied  that  this  way  of  pivoting  tbe  movable  coil 
is  the  easiest  and  ha?  therefore  adhered  to  it.  The  mechanical 
difficulties  to  be  overcomo  11:  producing  instruments  with  C}din- 
drical  pivot.s  and  i;cjri:;ilt:d  in  watch  jewels  are  undoubtedly 
greater,  but  when  once  accomplished  an  instrument  of  this  kind 
will  remain  praetieally  frietfamleis  forever.  There  i*  no  possi- 
bility of  the  pivots  or  jewels  becoming  damaged  under  any  ordi- 
nary conditions. 
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Another  defect  found  in  instruments  is  the  insufficient  insula- 
tion of  the  current  carrying  parts.  Connections  are  often  made 
by  thin  wires  not  properly  supported  which  can  easily  come  in 
contact  with  each  other  or  the  case,  causing  not  only  inaccurate 
indications  but  frequently  the  complete  burning  out  of  the  in- 
struments. 

.Appreciating  the  above  enumerated  facts  the  writer  has  taken 
special  care  to  insulate  all  parts  of  the  in- 
struments from  their  enclosing  cases,  to 
make  these  cases  absolutely  dust-proof  by 
providing  large  contact  surfaces  where  de- 
tachable parts  are  joined,  and  to  employ 
highly  polished  cylindrical  steel  pivots  and 
perforated  jewels. 

Besides  these  vital  points  other  minor 
ones  have  been  carefully  considered.  By 
the  selection  of  a  proper  winding  for  the 
movable  coils  the  instruments  have  a  some- 
what larger  torque,  which  permits  the  use 
of  stronger  controlling  springs.  Zero  errors 
so  often  noticeable  in  oth  r  instruments  are 
completely  avoided.  All  voltmeters  are  ad- 
justed to  the  .same  resistance  per  volt  and 
therefore  multipliers  can  be  interchanged. 
The  same  plan  has  been  adopted  for  the 

shunts  of  ammeters.  The  scale  opening  in  ihe  front  of  the  case 
is  somewhat  larger  than  usual:  thus  more  light  is  admitted  to 
the  scale  and  it  can  be  read  more  clearly. 


considerable.  If  all  these  points  are  taken  into  considerate 
will  be  found  that  the  total  coal  consumption  per  kw-hour  ii  ex- 
tremely low.  The  cost  of  lubricating  oil  is  not  higher  than  in  i 
steam  plant  and  the  cost  of  attendance  is  considerably  lower 

In  Prcssburg,  Hungary,  a  i2S-hp  Kocrting  gas  power  plant  it 
running  in  the  electric  central  station  according  to  a  guarantee 
of  1.4  lb.  of  tuniacc  coke  per  hp-hour  at  full  load,  and  17  lb 


GAS  rROOUCER  OUTFIT. 


at  half  load.  During  a  test  of  8  hours  one  kw-hour  was  deveU 
from  0.3S  lb.  less  coke  than  the  guaranteed  consumption. 
A  complete  Kocrting  suction  gas  producer  outAl  compri^ini 


Ga*   ExGIKE   PlODt-CK   C«K1I"L   Statioks.    igol  J. 


K.w. 

PUcc.  gen'd. 

Clatutbal    ji9>So 

Grsiuec    51847 

NcusMrict    IJ5076 

Neurode    119800 

Reichcnbach    494J7 

Soberbrim   ^1-)'° 

ScbornbciK   58514 

Schwetz    8HH 

Wiltcrordf    6o»si 

Wicncndrn    7l8j8 

I'ost  OtBct. 

Kirlsrtihe    70766 

Dtfot. 

Werdin    10J716 


dcliv'd, 

.  I9J943 
4474* 
«871 1 
04731 
4S4l8 

466  j8 

6707J 
53940 


6 169  J 
91607 


KoUTIXC  ESICIXU  AND  Paooi'Czu. 

.—Lubricating  □il-^,.-Cotton  «aKt 
K.w.  per  I  lb.  coal,    total  per  k.w. -bout 
grn'd.    driiv'd.    (lbs.)  (grains)  total. 


per 
k.w.-hr. 


0.J6 

0.36 

O.J7 

O.J4 

O.J 

0.36 

"35 

0.398 

o.JJ 

0.14 

045 
a.36 


o.jj 
D.31 

0.J 
o.it 

0.17 
0.14 

0.33 

0.J9 


o.jg 

0.J* 


J708 
640 

673 
1540 
1 654 

880 
1086 

r«8 

«17S 


560 
$.61 
7.IJ 
303 
6.  JO 

6.97 
6.07 


514 

67-1 
111 
375 

53.9 
730 
163 
191 
t66 
3" 

168 
«7J 


0.558 
0.441 
I-4J 

0.  500 
350 

1.  J 
>.o6 

1,08 


Coal 
lbs.  per  f! 

$99317 
»44i3« 
JJj8w. 
509jtH> 
59534 

18741  J 

s877jf 

157874 
1«*J4I 


1!  r 


Scales  for  the  different  ranges  are  divided  in  such  a  manner 
that  the  indications  of  the  instruments  are  easily  read  without 
any  mental  calculations.  The  instruments  are  regularly  provided 
with  back  connections,  but  can  be  converted  into  instruments  wttli 
front  connections  if  preferred.  All  instruments  can  be  mounted 
flush  with  the  switchboard  by  the  mere  addition  of  a  special 
guard  ring. 

The  American  Instrument  Company,  of  Newark,  X.  J.,  will 
shortly  place  on  the  market  these  instruments  in  different  sizes 
and  ranges  to  suit  all  the  requirements  of  isolated  plants  and 
central  stations. 


Producer-Gas  Power  in  Electric  Stations. 


By  Dr.  O&kar  Xagel. 

In  Germany  and  .\ustria  a  considerable  number  of  gas  engines 
and  gas  producers,  especially  of  the  Kocrting  type,  are  in  suc- 
cessful use  for  municipal  electric  light  plants  and  electric  station - 
in  public  buildings,  depots,  post  offices,  etc.  Several  years  of 
experience  have  shown  that  such  a  gas  power  plant  is  fully  as 
reliable  as  the  best  steam  plant  and  has  the  advantage  of  much 
greater  economy.  The  slow  speed  and  heavy  construction  of  the 
Koerting  engine  make  this  machine  absolutely  reliable,  the  ex- 
tremely sensitive  governor  gives  close  regulation  and  the  Koer- 
ting mixing  valve  insures  greatest  economy. 

Above  arc  given  some  figures  from  actual  practice  of  several 
German  plants.  It  must  be  borne  in  mind,  if  comparison  is  made 
with  steam  plants,  that  the  gas  plants  referred  to  below  are  of 
tmall  jize,  are  working  only  a  relatively  short  time  every  day, 
so  that  the  average  load  is  rather  low  and  the  standby  losses 


producer,  evaporator,  wet  scrubber,  sawdust  scrubber  and  engtiu. 
is  shown  in  the  accompanying  cut.  A  plant  of  this  kind  i?  :n 
continuous  operation  at  the  works  of  the  De  La  Vcrgnc  Machmt 
Company,  New  York. 


Electric  Branding  Apparatus. 

An  interesting  exemplification  is  shown  herewith  of  the  OJe 
of  ck-clrical  branding  appliances.    The  engraving  is  from  a  pho- 
tograph of  an  actual  brand  sold  by  L  P.  Brown  &  Co.,  71  W«t 
Jackson  Boulevard,  Cliicago,  to  the  Chicago  Law  Institute. 
clcctrically-hcatcd  brand  is  quickly  made  ready  by  turning  on  the 


l.NTERCIIAKGEABLE  ELECTRIC  HKANDIXC  ANt>  SOUtKltINC;  1I0>'>. 

current,  and  it  imprints  permanently  the  name  of  the  owntr  upon 
the  book  or  other  object  upon  which  it  is  used.  These  branding 
devices  may  be  used  in  a  great  many  ways.  Many  thou'i"*!* 
of  tool  handles  are  thus  branded,  and  this  work  can  be  best  done 
by  electricity.  The  firm  makes  a  large  line  of  electric  soldennf 
and  branding  tools,  which  are  interchangeable  by  simply  chanfiKC 
the  tips  so  that  it  is  possible  for  one  tool  to  do  both  clafx*  «' 
work.  These  are  made  in  various  sizes  and  shapes  adopted  :o 
special  use.  The  firm  believes  that  this  new  line  of  branding 
plianccs  opens  up  a  field  for  central  station  managers  to  iiKttis* 
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the  sale  of  electric  energ>-  « hich  is  well  worth  looking  into.  The 
company  is  well  known  as  a  manufacturer  of  electric  soldering 
tools,  but  the  electric  branding  iron  is  an  addition  to  its  product 


Lincoln  Variable-Speed  Motor. 

The  variablc-spceil  motor  illustrated  herewith  is  unique  in  the 
method  employed  in  obtaining  the  speed  variations.  The  motor  is 
an  ordinary  shunt-wound  machine.  The  armature  is  similar  to 
the  armature  of  any  shunt-wound  motor. 

The  speed  variation  is  obtained  by  withdrawing  the  armature 
from  the  influence  of  the  field  poles.    As  the  armature  is  with- 
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FtO,   I.— VARIABLE-SPEEB  MOrTO*. 

drawn  the  magnetic  rcluctaiH-c  between  the  field  poles  and  the 
armature  increase*,  thereby  decreasing  the  magnetic  flux  and  in- 
creasing the  speed. 

It  is  possible  to  obtain  a  more  marked  change  in  speed  with 
a  given  lateral  motion  by  m.iking  the  annaturc  slightly  conical. 
When  a  conical  armatnre  is  used,  the  withdrawal  of  the  armature 


riC.  i.— MOTOR  DRlVIJili  U^'IVIJ(5.^L  MILLINC  MACHINE. 

decreases  the  area  of  the  air  gap  in  the  same  proportion  as  it 
would  if  a  cj'lindrical  armature  was  used.^but  at  the  same  time 
increases  the  length  of  the  air  gap  which  would  not  occur  with 
the  cylindrical  armature.  Thus  the  increase  in  the  reluctance 
of  the  air  gap  is  greater  with  a  conical  annatur«  than  with  a 
cylindrical  armature  for  a  given  movement 


As  the  armature  is  withdrawn,  the  speed  increases.  The  ma- 
chine is  provided  with  special  commutating  poles,  under  the  in- 
fluence of  which  the  armature  comes  as  it  is  withdrawn  into  it* 
positions  of  high  speed.  The  special  commutating  poles  produce 
sparkless  commutation  at  all  loads  from  no  load  to  100  per  cent 
overload. 

Exceptionally  wide  ranges  ui  speed  are  secured  with  this  con- 
struction. A  variation  of  10  to  i  is  easily  reached  and  wider 
variations  can  be  obtained  if  there  is  a  demand  for  them. 

The  reason  why  this  motor  permits  so  much  wider  variation 
in  speed  than  are  obtained  by  the  ordinary  methods  of  field 
weakening,  is  that  there  is  less  distortion  of  the  main  flux 
at  high  speeds  than  there  is  at  the  low  speeds.  This  is  due  to.  he 
fact  that  the  full  field  strength  is  used  no  matter  what  the  gii 
of  the  motor  may  be. 

A  hand  wheel  is  used  in  connection  with  a  screw  mechanism 
to  move  the  armature  laterally  atid  by  means  of  this  hand  wheel 
it  i«  possible  to  get  an  infinite  variety  of  the  speeds  from  the 
lowest  to  the  highest    A  simple  reversinit  switch  allows  the 


riC  3.— LATHE  DMVKN  «V  S-TO-I-SPEtD  MOTO*. 


motor  to  be  run  in  either  direction  with  equal  results. 

Tht  magnetic  pull  of  the  armature  is  carried  on  ball  thrust 
bearings  which  minimize  the  friction.  The  brushes  are  mounted 
on  the  same  structure  as  the  thrust  bearing  and,  as  the  thrust 
bearings,  armature  and  commutator  all  move  together,  there  it 
no  relative  lateral  movement  between  the  commutator  and  brushes. 


FIG.  4. — SSHAPKR  tOVNECTED  THROIXH   SII.F.VT  CHAIN  TO  VAKIABLB- 
£PEFJ>  MOTOR. 

To  accomplish  this  there  has  been  designed  a  thrust  bearing  that 
supports  the  commutator  end  of  the  armature,  carrying  an  an- 
nular ball  bearing  to  take  both  the  thrust  and  the  radial  loads. 
This  thrust  bearing  is  actuated  by  a  split  lever  having  a  central 
pull  on  opposite  sides  of  the  thrust  bearing,  movement  of  the 
lever  being  accomplished  by  means  of  a  screw  mechanism  and 
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hand  wheel  as  illustrated  in  Fig.  i,  a  spring  around  the  lever 
connecting  rod  being  adjusted  to  balance  up  the  magnetic  pull 
of  the  armature. 

It  is  stated  that  the  field  and  the  armature  coils  are  shaped 
and  treated  so  as  to  provide  the  best  ventilation  and  heat  radia- 
tion, so  that  notwithstanding  the  exceptional  small  size  and  weight 
of  the  motor,  the  heating,  even  at  very  low  speeds  employed,  is 
well  within  the  margin  of  safety. 

Three  applications  of  ihe^e  motors  are  indicated  in  Figs,  2,  3 
and  4.  Fig.  2  shows  a  Xo.  2  universal  milling  machine  driven 
by  a  2-hp  motor  having  a  speed  range  from  375  to  1^75  r.p.m. 
A  20-in.  lathe  driven  by  a  3.S-hp  motor  with  a  speed  range  from 
3SQ  to  1.750  r.p.m.  is  shown  in  Fig.  3,  while  Fig.  4  shows  a 


pressrooms,  etc.,  and  has  been  found  an  admirable  new  adjunct 
of  illumination. 


lar  motor  driving  a  i6-in.  sliaper. 


This  type  of  motor  has  been  designed  by  Mr.  John  C.  Lincoln. 
It  is  being  placed  upon  the  market  by  the  Lincoln  Electric  Manu> 
facturing  Company,  Geveland,  Ohio. 


Portable  Lamp  Guards. 

The  flexibility  of  incandescent  lighting  has  led  to  the  nniversal 
use  of  portable  lamps,  which  can  be  carried  around  a  room  or  a 

machine  and  lie  employed  to 
throw  a  strong  light  icniiwir- 
arily  on  some  particular  ob- 
ject or  part  of  it.  The  demand 
for  improved  .ind  substan- 
tial forms  of  gii.-irds  has  led 
the  old  and  progressive  house 
of  I.  P.  Frink.  551  Pearl 
Street.  New  York  City,  to 
develop  the  portable  lamp 
guard  herewith.    It  is  of  un- 


New  Resistance  Box  and  Wheatstone  Bridge. 

Queen  &  Co.  have  recently  brought  out  a  new  universal  Decnte 
box  and  Wheatstone  bridge  with  several  novel  features,  and 
which  is  considerably  smaller  in  size,  but  in  arrangement  \'«rjr 
similar  to  the  well-known  Anthony  form. 

The  rheostat  proper  consists  of  fifty  coils,  ten  each  of  tenths, 
units,  tens,  hundreds  and  thousands,  and  so  arranged  that  all 
the  coils  in  any  bank  can  be  connected  in  series,  multiple  or 
various  combinations  of  the  two.  This  arrangement  lends  itself 
particularly  well  to  the  thorough  and  complete  interchecking  ol 
the  coils.  For  instance,  the  ten  lOO-ohm  c<iils  can  be  connected 
in  multiple  and  compared  with  each  io-ohn»  coil,  which  latter  m 
turn  can  be  compared  with  the  ten  i-ohm  coils  connected  in 
series,  and  this  interchecking  can  be  extended  to  the  other  coils 
in  the  rheostat. 

The  bridge  consists  of  a  unit,  lo,  100,  1,000  and  lo.ooo-ohm 
'-■•oil  in  each  arm.  which  latter  by  means  of  a  commutator  can  he 
reversed  and  their  equality  determined  to  a  nicety.  Battery,  gil- 
vanometer  and  line  posts  arc  provided  and  in  the  galvanoinetrr 
and  battery  keys  special  care  has  been  taken  to  use  a  gauge  of 
metal  which  will  not  tire  the  operator  and  yet  which  will  allow 
perfect  electrical  contact  to  Ijc  made.  The  connections  are  en- 
graved in  dotted  lines  on  the  hard  rubber  top,  the  double  liiK 
indicating  the  heavy  interior  connections  and  the  single  lines 
showing  the  galvanometer  and  batteo'  circuits.  The  lower  edges 
of  the  metal  blocks  and  bars' facing  each  other  are  beveled  slightlv, 
and  owing  lo  the  circular  form  of  metal  block  much  greater  in- 
sulating sp.ice  is  secured  than  with  the  older  form  of  rectangular 
block. 

The  coils  are  wound  with  manganin  wire  thoroughly  shellacni, 
aged  and  baked.   The  accuracy  of  adjustment  of  the  bridge  coils 
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KKMST.K.Ncr.  BOX  AND  WHEATSTONK  IWUKiK. 


usually  heavy  construction,  experience  having  shown  that  lamps 
thus  used  get  a  lot  of  rough  handling.  The  ribs  of  the  guard  arc 
made  from  stout  galvanized  Bessemer  steel.  The  hot)k  being 
unscresved  at  the  top,  the  guard  is  easily  unlocked  for  relamping; 
and  the  parts  are  so  clii«ely  fitted  there  is  no  |)ossibility  of  their 
sufleruig  from  jarring  or  vibration.  Moreover,  no  strain  what- 
ever comes  on  the  terminals  or  the  socket.  .Although  the  ribs 
of  the  guard  are  so  massive  the  strength  lies  in  the  depth  rather 
than  the  thickness  of  the  ribs,  and  hence  there  is  a  minimum  ob- 
struction of  the  light  from  the  protected  lamp.  The  guard  has 
already  had  a  thorough  test  around  lighting  plants,  trolley  roads. 


is  1/50  per  cent ;  that  of  the  thousands,  hundreds  and  tens  in  ilie 
rheostat  1/25  per  cent,  the  units  i/to  per  cent,  and  the  tenthj  H 
per  cent  of  their  stamped  values. 

The  perforated  metallic  sides  allow  a  free  circulation  of  »ir. 
which  together  with  the  zero  temperature  coefficient  quality  «f 
the  wire  which  is  used,  make  the  box  practically  independent  of 
temperature.  If  requested  a  table  of  readings  accurate  to  t'SO 
per  cent  will  be  supplied  with  each  set,  showing  the  actual  itieiS- 
ured  resistance  of  each  coil.  Twenty-four  plugs  and  two  traitl- 
ers  are  supplied.  When  not  in  use  a  polished  hardwood  mahojiBT 
cover,  similar  to  the  box  itself,  fits  over  the  hard  rubber  tof 
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and  plugs,  effectually  protecting  them  irom  dirt  and  the  action 
of  the  light. 

This  set  is  particularly  intended  for  use  in  the  ordinary  lab- 
oratory where  accurate  measurements  are  necessary  and  yet  the 
expense  of  one  of  the  large  Anthony  type  bridges  would  not  be 
justified. 


Electric  Lighting  Specialties. 

Among  the  first  products  of  the  H.  C  K.  Company,  43  Broad- 
way, New  York,  which  has  been  organized  to  manufacture  high- 
grade  electrical  and  mechanical  appliances,  arc  a  number  of  new 
types  of  adjustable  portable  and  bracket  electric  lamp  fixture.^ 
In  the  arcompaiiying  illustrations  Figs,  i  and  2  show  a  portable 
lamp  which  may  be  adjusted  at  any  angle  .ind  which  includes  a 
shade  which  may  be  rotated  in  its  socket  around  the  lamp.  1'hc 
double  hinge  which  supports  the  socket  is  uf  a  design  which  ab- 
solutely prevents  .sagging  of  the  lamp,  a  common  defect  of  other 
portables.    Placing  the  lamp  in  the  upright  position  makes  it  a 


FIGS,    t,  3  AND  3.~LICUTINC  SrECIALTI£S. 

portable  suit.-iblc  for  the  flat  tup  de»k  or  tabic.  Qy  placing  the 
stem  in  a  horizontal  position  relative  to  the  base,  as  shown  in 
Fig;.  J,  the  purtable  is  suitable  for  the  illumination  of  roll  top 
desks,  pianos,  filing  cabinets,  etc. 

Fig.  J  shows  a  pair  of  lamp>  mounted  in  a  "horirontal"  key 
socket.  The  key  socket  1  swivel  around  the  supporting  cord  or 
stem  aii4l  tile  tamp  shadcv  may  br  rotated  on  the  sockets  around 
the  lamp,  thus  permitting  the  light  to  be  directed  and  concen- 
trated whcrcvi-r  it  is  required.  The  top  cap  is  threaded  for  }i-in. 
pipe  thread  so  that  the  fixture  can  be  screwed  to  a  standard 
outlet.  The  >wivcl  motion  i*  limited  to  one  full  revolution,  thus 
entirely  obviating  the  use  of  collector  rings,  brushes  or  any 
working  contacts.  It  is  claimed  that  with  this  fixture  i6-cp 
lamps  may  i>e  satisfactorily  displaced  by  S  ep  lamps,  thus  effect- 
ing a  iavliig  <if  so  per  cciit  in  meter  bill.  Fig.  4  show-s  how  one 
lamp  si.fki-t  may  be  removnl  and  the  fixture  installed  as  a  single 
lamp  fixture;  thi*  latter  may  also  be  used  upright,  the  effect  of 
which  may  be  seen  by  turning  the  engraving  to  go  dcg. 

Fig.  6  shows  a  bracket  adjust.iblc  in  all  directions  and  .strong 
and  durable  as  well  as  ornamental.   The  wall  plate  sufiports  a 


the  end  of  this  tube  is  a  double-sided  hinge  with  two  thuinbnuts 
to  hold  it  in  place.  The  shade  may  be  rotated  around  the  socket 
directing  the  light  to  any  point  desired.  When  the  light  is  not 
required,  the  bracket  can  be  pushed  out  of  the  way  against  the 
wall,  as  shown  in  Fig,  5,  Practically  all  the  ptjsition  adjustments 
can  be  made  without  tightening  or  loosening  any  screw,  clamp  or 
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fitting.  There  is  an  entire  absence  of  singlc-sidcd  hinges,  ball 
and  socket  joints  or  clutch  grips,  which  arc  apt  to  loosen  up  and 
let  the  fixture  and  lamp  .sag  if  subjected  to  the  ordinary  vibra- 
tion in  a  factorv. 


Concentric  Shaft  Fiel.l  Rheostat. 

.\  form  of  concentric  shafi  rheostat  brouglil  out  recently  by  the 
Ward  Leonard  Electric  Company,  is  8  in.  in  diameter,  and  has 
no  fewer  than  900  steps  for  control  purposes.  There  are  two 
rheostat  plates,  the  total  resistance  of  one  lieing  equal  to  the  re- 
sistance per  step  of  the  other,  The  plates  are  mounted  upon 
concentric  shafts.    .\%  will  lie  seen,  there  are  two  handles,  one 
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swinging  arm  bent  at  one  end,  on  which  is  screwed  a  rotatable 
head  made  in  two  parts  held  together  by  two  thumbscrews.  The 
inner  sides  of  the  head  are  provided  with  two  friction  discs  which 
grip  without  cutting  or  scratching  the  'j-in.  brass  tube  when 
under  tension.  The  square  tube  can  be  moved  in  or  out  and  set 
at  any  angle  desired  without  any  possibility  of  sag  or  wear.  At 


CONCENTIIC  SHAFT  KHK05TAT. 

of  which  controls  the  main  rheostat,  and  the  other  the  second 
rheostat,  which  i>  used  to  give  regulation  between  the  steps  of 
the  main  member. 

1  he  apparatus  in  (he  engraving  is  built  up  of  standard  Ward 
Leonard  units.  .\t\y  of  the  s-izcs  of  plates  can  b<r  used,  how- 
ever, to  obtain  any  desired  resistance  and  ampere  capacity. 
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Commercial  Intelt^ence. 


THE  WKRK  IN  TRADE— RqMWU  were  somewhat  irregular, 
owing  to  widely  differing  weathCT  conditions  and  uneasiness  re- 
garding the  labor  situation.  In  some  sections  of  the  country 
tpting  trade  is  facilitated  by  satisfactory  temperature,  but  at  other 
points  cold  and  storms  retard  distribution  of  sea»onable  mer- 
chandise. Manufacturing  plants  are  not  reducing  output,  statistic* 
for  .March  proi^Uing  10  establish  new  maximum  records  in  many 
industries,  hut  the  future  contains  .in  element  of  disturbance  in 
the  numerous  demands  for  higher  wagcii,  Ucncath  the  surface 
hapi>enings  of  the  wfek  arc  to  be  discerned  the  steady  .idvance 
of  spring  trade,  the  continuance  of  the  immense  activity  in  build- 
ing, with  collateral  heavy  dealings  in  all  kinds  of  lumber  and 
material,  and  the  underlying  confidence  in  1  her'.'.y  year's  turn- 
over in  all  lincj.  Money  is  strong  and  in  ;u  '.ivi  il.rr.jaiid  through- 
out the  country,  and  railway  earnings  continue  excellent.  Favor- 
able reports  come  from  the  winter  wheat  belt,  assuring  safety  of 
the  plant.  Crop  reports  from  all  sections  arc  satisfactory  and 
preparations  are  bein^  made  for  active  planting.  Few  important 
price  ehflnc»<  :ire  noted,  iiml  '?Tttti!:iinfd.  Strength  is  a  not.ibic 
fc.itiirt  i.i.nii  is  steady  jiiiil  wlii.  t  i.ii  l  forn  are  a  shade  higher. 
All  si;;n-.  ill  liMto  heavy  c.\jH-iit]iliir>-  [■  ir  hiiil-'iiis;  m.:itcrial,  ex- 
ct-cdiiiij  "t  la-~t  year,  which,  ace  rili::j;  t  1  tin  .luc-tigations 
of  a  prominent  mtrc.intilc  agency,  aggicgalcii  ^;S(UJiX)o,ooO.  Lum- 
ber iL-  active  and  high  in  price  and  there  is  a  bri^k  demand  in 
liarUware  all  over  the  country.  'I'he  strength  of  prices  in  most 
industrial  lines  is  marked  Continued  heavy  buying  of  steel  rails 
by  railw.iy  and  traction  interests  was  the  chief  feature  of  the  iron 
niiJ  v'Lrl  iiiirkct-,  uiiL  jrdcr,  that  of  S°«ooo  tons  for  the  Grand 
Trunk  I'dcifw;  Kailroad,  being  must  notable  because  of  its  source. 
Altogether,  it  is  probable  that  orders  for  150,000  tons  of  rails 
were  booked  within  the  week,  and  it  is  said  that  more  business 
is  pending.  Contracts  for  structural  ui.ii.  i  .,1.  ih  ngli  made  up 
of  small  lots,  for  the  most  part,  make  a  goi>di>  .tKgregale.  Coal 
and  coke,  owing  to  the  troubled  labor  situation,  are  higher  in 
price.  Copper  was  active  among  sellers  of  domestic  )akc  ^!i?>c(r<> 
lytic  and  casting  stock.  There  were  several  largj  tr.uli.".^  ;l  t;'  tin 
account  of  makers  of  electricil  app,;iratuv,  and  durm  tin-  laitcr 
half  of  the  week  the  volume  of  trading  \v,'is  heavy  U  t::  1  r  iiome 
and  foreign  account.  The  domestic  and  foreign  wir<-  drawers 
leport  work  10  the  full  capacities  of  their  plants  for  a  long  period 
afaead,  and  in  this  country  there  is  not  an  tleririeal  apparatus 
firm  or  corporation  that  is  not  f.'ir  behind  in  orders  for  power, 
lightifls  and  teicphouc  apparatus.  Inability  to  get  copper  wire 
and  ingots  is  greatly  hindering  the  expansion  of  electric  railway, 
lighting  and  telephone  iateresta  in  the  United  States.  Great 
Britain  and  Cana«ia.  Prices  are  firm  at  i^'iic.  to  18V4C  for  lake, 
t8S4e.  to  for  dectroiytie.  and  iSc.  to  iH'm^.  k.r  prime  cast- 
ing grades.  Ahiminum  ia  footed  at  35c.  for  No.  r  ingots.  Brad- 
ttrett  reports  i^ig  tniihicas  faHares  during  the  tmek  ending  March 
ap,  as.onmpared  with  170  the  prrrioin  week  and  aaj  in  the  cor- 
raipoadjng  wedc  last  ym. 

SALES  OF  BALL  ENGINES.-  The  Pall  Engim'  n'l  any. 
of  EriCi  Pa.,  report*  the  following  reirut  »aJes:  .Asianla  Steel 
Hoop  Ca,  Atlanta,  Co.,  one  150-hp  ■.iokIc  cylinder  engine;  Salt 
Lake  Hardware  Co.,  Salt  Lake  city.  I't.ih,  one  jno-lip  single  cvl-- 
iadcr  engine;  Union  Xational  li-mk.  riiisburg,  r.r.  two  .ijo-hp 
tandem  oompoimd  enginenv  one  i^o-lip  single  cvlin.kr  engine; 
Oidatgr  Packing  Co..  Philadelphia.  Pa.,  one  70-hp  single  c\linder 
enginet  Pemisylvania  Steel  Co..  Steehon,  Pa.,  throe  550  hp  Mnglc 
cylinder  enginca;  Masuchusetiti  Cotton  Milk  Ixwcll.  Mass.. 
one  500-bp  single  cyliiider  engine:  Metrppolitan  Laundry.  San 
Francisco,  Cal,  two  joo-hp  tandem  cmnpoimd  enginos ;  Fdison 
Electric  lllmninating  Ca.  West  Chester,  Pa„  one  400  hp  Cor- 
lise  engine;  Hotel  Savojr.  Kansas  City,  Mo.,  one  i7$-hp  tandem 
compound  engine:  First  National  Bank  Builditw,  Chicago.  III., 
one  3?o  hp  vertical  cro««  compoimd  engine;  Pitlsburx  Plate  Glass 
Co,,  I'lit^lmrg,  Pa.,  two  300-hp  simple  engines;  Kilby  Mfg.  Co, 
Oevclaml.  O..  one  joo-hp  single  cylinder  engine,  one  jix»-hp  singk 
eylmder  engine;  Milwaukee  Coke  ft  Gas  Col.  Milwaukee,  Wi*., 
one  "sotip  -mcU:  cylirnler  cnwiiie ;  Crand  Rapidn  Railway  Co„ 
Grand  Rnpids.  Mirli.,  two  i^o  lip  engines;  Wolvin  Building^ 
Duluth,  Minn.,  one  150-hp  single  cylinder  engine;  New  River 


ft  Pocahootu  Cral  Co«  Gentiy,  W.  Va..  two  75o4ip  cross-com- 
pound engines;  Neigeler  Bros.,  Danville,  III.,  one  sjo^ip  (our-valve 
Corliss  engine,  one  4ao-hp  four  wNe  Carlin  ei^M> 

FEBRUARY  FOREIGN  TRADE.— Two-thirds  of  the  fiscal 
year  ending  June  30,  1906,  has  presented  its  Gommordal  record, 
and  the  growth  of  trade  has  been  sufficient  to  jtHtlfjP  ihc  aas^ 
tion  that  for  tlie  year  both  imports  and  exporti  will  cxeacd  those 
of  any  earlier  like  period.  The  exporU  oi  1905  exceed  time  of 
any  earlier  year;  yet  the  exports  of  that  part  Of  the  fiscal  year 
1906  recorded  are  190  million  dollars  in  excess  of  those  of  the 
corresponding  months  of  190$.  The  imports  of  1905  were  also 
greater  tlnui  in  wy  earlier  }-car,  yet  the  import  figmes  for  Ibe 
eight  months  ending  with  February,  igotiw  are  71  mitton  dollara 
greater  than  fhose  of  the  concapoiidinc  period  of  last  year. 
This  growth  in  imports  and  cvpiwtt  Is  shown  in  deuti  in  a 
statement  just  issued  bgr  the  Dcjfartment  of  Commerce  and 
Labor  throng  its  Bnrean  of  Statistics.  It  diows  m  expons  a 
growth  of  $igo,ooD,Goo,  manufawtttres  beiflg  $4suooou(no  in  encss 
and  agricultural  producti  ftssjuosuxio  u  exccaa  of  tiie  total  for 
die  corresponding  period  of  last  year.  Iron  tnd  steel  manufae- 
ttned  cxppfts  showed  an  increase  of  $t6joaofio^ 

CENTRAL  LABORATORY  SUPPLY.-The  articles  of  in- 
corporation  of  Central  Laboratory  Stipply  Company,  of  Lafay- 
ette, Ind.,  have  been  filed  with  the  Secretary  of  State  of  Indiana. 
The  company  is  capitalized  at  IsouOOO  to  manufatAinc  diectrical, 
mechanical,  and  pInnNcal  apparatua  wad  machinery.  The  Inoor' 
porators  are  J.  w.  Eatarlinek  W.JXftaeie,  E-  S.  Ferry,  W.  Bent 
WUfon,  &  C  Lank,  C  C  Pyke^  Geow  W.  Switaer,  W.  J.  Etter- 
linc  The  present  officers  of  the  company  are  W.  Bent  Wilson, 
president;  S.CLaak,  iccfatiry,  and  Geo.  W.  Stintier,  treaisurer. 
Tlie  conqumy  has  just  inned  ib»  following  biHIetins:  No.  ion 
descrilrinf  its  transmission  dynamometsr;  No.  103  on  direct 
reading  magnctie  testing  apparatus;  No.  105,  terminni  teards  for 
tesliqg  nontt  mid  eivenmental  laboratories;  NOt  106^  sitertiating 
current  generators. 

FOREIGN  ELECTRIC  CONTRACTS  ot  n  Urge  si"  have 
recently  been  secured  by  the  Woalinghouse  interests,  aggregating 
^afiaofiuk  Oat  «f  ilia  prindpal  contneta  is  that  placed  by  the 
SouOi  Waia  Btee^  FMrer  Diitributkm  Company,  which  pUns 
to  generato  electrie  cneigy  to  operate  a  number  of  big  Welsh 
iron,  steel,  and  a  tin-plate  works.  The  London  County  Council 
has  let  an  order  worQi  about  $150,000  for  motor  e^mpment  fiir 
die  electrie  can  to  be  nm  on  the  lineo  now  being  eonYMled  from 
horse  to  electric  motive  power  in  die  northern  part  of  London. 
The  South  African  orders  indnde  one  for  electric  machinery  for 
the  Rand  water  w<»rfcs. 

ST,  PAUL  POWER  PLANT.-aanMen,  Burch  and  Pills- 
hory,  consulting  engineers,  Minneapolis  and  St.  Paul,  have  is- 
sued specificatioas  for  a  new  steam  power  plant  for  the  West 
Side  Power,  Lia^  ft  Heat  Conn>any.  St  ICinn.  ft  will 
ultimately  include  four  400  hp  boilers,  wldi  aiedianical  stnhera, 
fuel  economizers,  induced  draft  system,  three  j4D-hp  enginea 
or  tmbhies,  three  joo-kw  ahemators,  switchboards  and  induetioB 
motors.  Plans  will  he  prepared  later  for  a  fireproof  building 
for  the  plant   The  cost  complete  Is  f  loo^ooa 

MORE  ESCALATOR.S.— The  Siogfl  Cooper  Conipaiiy  of  Xew 
York  City  has  contracted  with  the  l)tis  Flev.nior  Company  for 
two  additional  electric  escalators.  These  new  machines  will  be 
located  respectively  between  the  third  and  fourth  and  fourth  .and 
fiftli  floors.  The  first  escalator  placed  in  the  Siegcl  Cooper  store 
was  installed  several  ye»is  ago,  and  the  recent  contract  serves 
to  indicate  the  satisfactoiy  service  rendered  by  the  origaial 
machine. 

CANADIAN  PACIFIC  TELF<.RAI'HS.-General  Manager 
.McN'icoll,  of  the  Canadian  Pacific  Railway,  announces  th.it  the 
Canadian  Pacific  telegraph  department  the  coining  summer  will 
construct  610  milos  of  new  pole  lines  and  4/168  miles  of  wire^ 
OI  which  i.qdd  will  be  copper.  The  system  is  already  oomidete 
within  iuelf  from  Halifax  to  Vancouver. 

ORDERS  FOR  GBNERATORS.^The  B.  F.  Sturtevant  Co, 
of  Boston,  Mass.,  has  recently  received  orders  for  generating 
sets  from  A.  M.  Lockett  ft  Co.,  Ltd.,  Alta  ^Jama.  Te.x.,  'and 
the  Post  Pipe  Co.,  Texailtana,  Tex. 
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EXTEKSIONS  TO  THE  WEST  ALUS  WORKS^Tlie  new 
extensions  to  the  Wett  Allis,  Milwaukee.  w«Mrks  oi  the  AlUs- 
Chalnicrs  Company,  which,  when  completed,  will  add  861,000  sq. 
ft.  to  the  plant  !,  present  tinor  area  of  6jJu000  »q.  ft  and  make  the 
entire  plant  capable  of  aftorcling  emptoymem  to  iixmm  pertons, 
will  place  tlie  West  Allis  workii  amoiig  the  largest  industrial 
plants  of  the  C'MiDtry.  The  extended  wotks,  together  with  the 
edacities  of  the  other  works  of  the  company  in  Milwaukee, 
Ctaicaco^  Gncinnati  and  Scranton.  will  be  capable  of  affording 
emplogrmcnt  to  a  total  o(  approximately  i8,ono  pcrsonR.  The 
extensions  built  are  as  follows:  Three  machine  shops  running 
east  and  west,  parallel  to  the  existing  units,  No$.  i,  2  and  3,  each 
575  It.  long  and  145  ft  wide  for  units  Nos.  I  and  a  and  168  it 
wide  for  No.  3:  aa  erecting  *hop,  1,136  ft.  by  113  ft.,  runnittg 
north  and  sx^uth  ts  M  CKien»ion  01  tlie  existing  erecting  shop 
and  adjoining  the  six  machine  -l^'p  "lilt*  opening  nut  into  it; 
the  extension  of  thf!  existing  fcumdr>,  norlh  and  south,  which 
has  a  total  length  of  c/o)  ft.  over  all  and  a  width  of  322  ft.  and 
the  extension  of  the  pattern  and  patteni  storage  building  which 
also  has  a  U-iiKlh  of  ft.  i  vcr  all  and  a  width  of  i  ii>  ft.  The 
tvork  <if  consirilcliitg  th<«c  e.xtcn^ioiis  involves  an  expenditure 
of  over  $j,otw,(xxi.  The  \\ >^t  .Mli>  site,  situated  in  the  town  of 
Wc5t  .-\llis,  on  thi'  out-'.fciri-.  of  .\Ii;«aukie.  has  a  frontage  01  t.575 
ft.  and  runs  back  J/*/'  ft.  Tho  gciicr.il  pliiii  of  the  West  .\ll;s 
works  provides  for  two  set.  i  f  tnnldini;  units,  one  composed  of 
those  in  which  the  work  1^  common  to  cverj  class  of  prodncl. 
like  the  pattern  shops,  erkcting  shops  and  foundry;  the  other 
group  comprising  the  nincliinc  sli<ip  units  where  the  work  is 
specialized  for  various  machine  opcTatioit*.  The  two  group*  of 
buildings  lie  .it  right  angles  10  each  oiher;  those  of  general 
utility  lengthwise  ot  ihe  plat,  iiorlh  and  south.  The  machine 
shops,  si.\  units  in  all.  run  crosswise  of  the  plat,  adjoining  the 
erecting  shop  at  the  ca-.t  end.  l-acmg  the  ends  of  the  machine 
shop  units  Nos.  1  to  6,  stands  the  foundry  with  its  extensions, 
extending  north  and  sonlh,  The  pattern  storage  and  shops  stand 
farthest  we>lwarr|  in  the  group  and  parallel  to  the  foundry,  widi 
a  «.[>an  of  r/S  ft.  hetwwri  them.    In  cunin'rli.ni  ^I  r'  l  i  :  Inn: 

oi  these  extensions  it  may  Ix-  inleresling  to  note  thai  19.000  bbis. 
of  Portland  ccnieiu  are  used  for  concrnc  work;  seven  million 
bricks  go  into  the  building  ('f  walls ;  ;S5.<kio  ft.  of  root  sheathing 
will  help  cover  the  shops  and  850.000  ft.  of  yellow  pine  and  while 
oak  floorjTiiy  will  serve  to  snpps.irt  the  massive  eqnipineiU  to  be 
installeil  I  I'.  •  r  t'  i  acres  of  wire  glass  xvill  be  used  for  skylights 
and  windows,  while  the  new  equipment  for  the  various  exten- 
sions will  aggregate  .t,oSo  ton- 

NORTHERN'  CALIFORNIA  POWER  -  At  the  recent  .inmial 
meeting  in  San  Francisco  of  the  Nortlieni  California  Power 
Company,  President  H.  II.  Noble  in  his  report  showed  that  the 
company  was  in  a  flourishing  condition.  I  he  company  has  bteji 
able  to  dispose  of  all  of  it-^  lU  vclopcd  power  and  i-s  now  making 
arrangements  to  double  the  Capacity  of  its  \'olta  plant,  the  work 
to  he  completed  by  December  i.  Power  is  supplied  to  the 
smelting  plant  of  the  Mmiiuain  Copper  Company  and  for  gold 
dredgers  at  Hortetowii.  Twene  miles  of  line  have  been  built 
from  Orland  to  Hamilton  to  supply  a  large  beet  sugar  factory. 
.•\  new  line  16  miies  long  has  been  built  from  I)e  l.a  Mar  to 
Kennett,  tying  the  two  power  plants  togetli:  1  i  '-  .mother  place. 
A  contract  for  twenty  \e:irs  has  been  made  with  the  Valley 
Counties  Power  Company,  a  subsidiary  company  of  the  California 
Oas  &  Electric  Cor(H>r.ilion.  to  deliver  to  it  optionally  SMOO  hp 
at  Chico  at  '"O.cioo  volis.  This  contract  places  the  Northern 
California  Power  Comi>any  in  the  unique  position  of  never  having 
any  p<.iwt  l;  im;  to  wa^le.  as  by  the  terms  of  the  contract  it 
can  use  u  .my  portion  of  ihe  tiiiif  for  its  own  ciisfomcrs,  and 
any  not  being  so  used  w  ill  be  taken  by  the  V'allt  v  Ci  tiiii  iny.  In 
order  to  do  this  it  was  necessary  to  btiild  a  n«  vv  Jiigh  tension 
line  from  the  VoUa  power  house  to  Chico,  erecting  a  large 
transformer  station  at  Volta  to  raise  the  line  voltage  to  60.000 
volts,  and  another  transformer  station  at  Molmos,  where  trans- 
formers will  be  installed  to  step  down  from  60.000  to  20.000 
volts,  tying  the  lines  in  with  the  old  system  at  that  point  and 
insuring  better  service  to  the  central  portion  of  the  territory. 
This  work  is  being  done  by  the  Battle  Creek  Power  Company, 
whose  stock  will  be  owned  entirely  by  the  Northern  California 
ro.voi  Company.  The  Battle  Creek  company  has  secured  water 
rights  on  Battle  Creek  capable  of  developing  10,000  hp.  The 
company  has  ma<le  a  very  favorable  contract  with  the  Reading 
&  Red  BInfT  Railway  Company  to  supply  it  with  all  of  its 
power  for  a  term  of  25  years,  and  from  present  indications  con- 
struction work  will  he  commenced  within  the  very  near  future. 
From  a  point  on  the  main  tine  about  two  miles  aborc  Kcawick 


a  branch  line  has  been  bailt  over  into  the  Old  Diggings  district, 
where  the  company  is  now  supplying  l«o  mines  with  power.  The 
company's  financial  statemCflt  allows  total  assets  of  $1,777,016. 
The  gross  earnings  for  the  year  Were  %l6sfi'4-  expen- 
ditures $113,549.  leaving  a  balance  of  $7p475-  Twelve  dividends 
of  $5,000  each  were  paid,  or  lO  per  cent  on  the  capital  stock  of 
$600,000.  The  surplus  for  the  twelve  months,  was  $15,414.  bring- 
ing the  total  surpla*  up  to  %t»SSfi-  The  business  for  the  year 
showed  an  increase  of  9Gv4SS- 

A  NIAGARA  P()WER  FIGHT.— Aceordhlg  to  a  dispatch 
from  AIban>  ,  the  Niapira,  Ij>ck(>ort  ft  Ontario  Power  Company 
and  the  Niagara  County  Irrigation  ft  Water  Supply  Company 
arc  preparing  to  wage  war  against  the  FoeHitr  biMs  putting  them 
out  of  business.  The  bills  have  been  introduced  in  the  Legisla- 
ture and  repeal  outright  the  charters'  of  these  two  companie*. 
f  he  Niagara,  Lockport  ft  .Ontario  Companiy's.  charier  catia  for 
unlimited  water  rights  in  Niagara  Rivet,  While  the  Niagara 
( ..iintv  Irrigation  &  Water  Supply  Company  has  unlimited 
w  ater  p<jwer  nghts  in  the  same  water  course  for  so  ye*n.  begin- 
ning with  1891.  Tlie  biib  have  been  sent  to  the  Assembly  judi- 
ciary CommiUiee,  with  four  UIH  formally  repealing  <hc  rharten 
of  four  Miagara  power  companies  which  did  not  avail  themselves 
of  their  rights  within  the  time  limit.  There  is  no  fight  on  these 
four  bills.  The  Niagara.  Lockport  &  Ontario  Power  Company  » 
charter  has  not  yet  taken  any  water  from  Niagara  River,  but  it 
i*  acting  as  the  transmission  cmnp.iny  for  one  of  the  Canadian 
power  companies.  It  hast  already  vpent  much  money  m  building 
transmission  tines  in  Niagara  and  other  Western  New  Yofk 
coitniies.  .Ml  the  power  of  land  condemnation  and  otiter  H^49 
ni  ces«ary  U-  build  a  transmission  line  under  which  the  compaiv 
has  hcen  acting  have  been  derived  from  the  dmrter  which  Mr. 
1-oelker  now  seeks  lo  repeal. 

DEVELOPMEN  r  IN  Pl  T  T.SKrKG -The  Electrical  E.xiuip- 
ment  &  Supply  Comiiany.  of  Pittsburg,  ha  ■.  'v.  il  this  week  into 
larger  ([Uarters  in  that  cit>.  and  is  now  occupying  .141  Second 
Avenue.  ,\  number  of  new  speciallics  have  been  added  to  its 
lines,  and  the  price  list  is  revised.  The  stock  has  been  largely 
increased,  and  the  caiiiliil  iiivesied  miilliplied  by  ihfet-  .Mr. 
Tho*.  Watson  has  retired  from  the  vice- presidency,  being  suc- 
ceeded by  Mr.  .1.  McPricc.  late  manager  of  sales.  Mr.  C.  G. 
Ilnssey  Kas  retired  from  the  trea~nri  rship,  his  successor  t>eing 
Mr.  F.  S.  Kaulback.  The  directors  <if  the  company  are  nOW 
llitsc  with  Messrs.  W.  M.  Waugh,  R  I".  Reineman.  and  1  H. 
Waugh, 

L.\RGE  WESTINGHOUSE  ORDERS.— The  Wcstiiiphouse 
Electric  Mantifarluriiig  Company  has  received  through  its  At- 
lanta office  .1  very  large  order  for  electric  machinery  from  the 
Southern  Power  Cotnpalv,  Fort  Lawn,  S.  C.  The  order  includes 
eight  JOOO-kw..  J-phase,  MOO-Volt,  (5o-eyclc  generators  for  direct 
connection  10  water  wheels  an<i  to  operate  at  a  speed  of  mj 
r  p  111  .  two  Jjo  volt  exciters,  and  twelve  2U0o-kw.  oil-insulated, 
water-cooled  transformers.  TbrivuEli  (he  Pbilaflelphia  othce  an 
order  has  been  received  from  the  Wilkcsbarre  ft  Haxielon  Rail- 
wav  for  ivvii  turbine- 1 yot'  K<iH  r;i(<irs  of  i,odDkw  capacity,  3-phase, 
*5  cycles,  (o  operate  at  .V>n  volts. 

CENTRAL  STATION  DIESEL  ENGINES -Mr,  W.  A. 
WliitllescN.  treasurer  of  the  PiltslleM,  Mass  ,  Electric  Company, 
writes  US :  "We  have  pl.iced  an  order  for  two  .123  hp  .\merican 
Diesel  engines,  and  delivery  is  contracted  for  .August  ISt  nexL 
We  plan  to  direct  connect  these  two  engines  to  one  JJO-kw,  alter- 
naiing-cnrrent  generator  by  means  of  magnetic  dutches.  We 
have,  for  over  a  year,  been  invcsiigatliig  the  merits  of  this  type 
of  engine,  and  have  ntifficd  ourselv  es,  by  personal  visits  and  ^ 
correspondence  with  tiMM  uflng  the  cngittet,  that  they  are  eeon- 
omical  and  are  reliable.  We  do  not  expect  to  purchase  any  nion 
steam  engines," 

DUTY  ON  SC.\RF  PI  NS.-C.eneral  Appraiser  Sharretts  has 
written  a  decision  for  the  Ikiard  of  .^iipraisers  in  which  H  was 
held  (hat  electric  scarf  pins  musi  p.iy  ihity  iis  "jewelry,"  at  the 
rale  of  tio  per  cent.  .-Vustm  Baldwin  &  Co..  the  importers,  took 
the  position  that  the  merchandise  should  be  admitted  at  only  45 
per  cent,  on  the  plea  that  the  pins  were  dutiable  under  the  pro- 
vision in  the  tariff  law  for  "matHifacturts  of  metal." 

GENERAL  VEHICLE  COMPANY,— We  are  advised  that 
this  company  is  the  successor  to  the  Vehicle  Equipment  Company, 
and  that  the  manufacture  of  electric  autoroobilrs  and  other  types, 
chiefly  for  industrial  purposes,  will  be  continued  at  the  Long 
Island  City  shop*. 
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IMPROVEMENTS  IN  HELIX  A  A  nmiirni  has  bc«n  tnadi- 
betwcirn  J,  G.  White  &  Co,  and  tin-  Hcl.Mia  ijiglit  &  Railway 
Company,  ijt  Ui-U-ii;i.  M<iiit  .  wlurcby  ihc  fonncr  company  wiW 
OOdertake  the  rnMiislmrtian  nf  tin.'  |)ropprtiCH  of  the  '.ittrr  fi,r 
$I4(U)IX>.  <..)u  Srpt<Mnt)iT  II,  11/J5.  ilic  puhlic  '■crvicc  lUihtiis  "I 
Helrnu  were-  Ix-night,  rrofKani/f-l  ;uir'  runM .liiiatcd  undt.-r  liiL- 
hoMiriK  ctirt.Kjrati<>n  kiiOM-ti  as  tlir  Hi.'l.  na  ("It-vtrti:  L-,g:,t  Kail 
•aj  Company.  The  amount  inv<ji'.<<l  m  ilif  ir;ai«»clioi>  was 
$aj30,aoo,  which  cuvcrcd  electric  raiiuav.  ilntiu  liKht  aiul  gas 
lighting  properties.  Responsibility  f  >r  i»f>eralion  was  delegated 
l|f  the  corpor.iLiuii  i(,  t  ii:  '■;)fr...t;'ig  ilr-i.-.rtmeiit  of  J.  G.  White  & 
Co.  DuririK  tli<'  ii'.i  Mili  i.f  F.  liruao'.  *906,  'he  traffic  on  the  rail- 
way ua,  nearly  i|.:.t<irn|ilc  lint  of  the  c«prn'-):.Miii|ing  month  of 
Kjo.r.  ami  the  i)ri>Li'i  li.^  limn  ihc  lighlirw  M  rvlLL  wrre  also  very 
tiwirn.iliy  angnicntcd.    Electric  poBii   :■■  the  Helena 

IjrIu  it  Kail'.v.iy  (.  i  inpany  hy  the  Ml^•l.llrl  Huer  Power  Oim- 
liji  and  (111-  nr>;anu  itiiais  an-  iinitril  111  iIh>  ownership  of  the 
ctiii.'al  ^^l!)-slJUo^l,  tt. .r?-,  \vlnrh  p. .w  r  i>  ilKtrilnilcd  for  the 
public  ^crvtcc.  The  a»:i •'  '"■■nt  d  r  ;n>'.'.Lr  call^  irr  .1  rate  at  max- 
imnni  o^  utiliralion  ot  pit  hp  ^.m  <iu-n>;  the  fact  that 
the  maximum  is  not  at  pfc-i  viili.  i  (l  I'.rr^  i--  a  large  margin 
lor  increase  of  consumption  !.>  iln-  hgla  ni:<l  1  lilway  company 
without  increase  of  operating  exp<'nsc.  There  urt  al-  nl  18  mile* 
ot  track  in  the  railway  system,  a  Rrcit  He.'sl  ni  n:ii<  h  uil?  re- 
constructed under  the  provision'-  ■>!  ilu  cn^urait  \r.<t  ^l^:IUll 
Hefnre  the  reorganization  the  anuiial  s:',Li.>nir  (rom  thr  :at!usy 
property  was  about  $6.2,000,  and  from  the  light, :ik  prop.-'is.  l.otii 
gas  and  electric,  .-ibout  $151,000.  The  combined  operating  cx|mi;es 
were  al>out  $14.^000,  making  the  ratio  of  operating  i'\;)r[.-i 
to  gross  receipts  67  per  cent.  A  careful  estimate  of  optralnig 
OMtdilions  after  the  contemplated  iniprovt'mcnt  places  the  gross 
fcoeipts  at  $J55x>0o  and  the  operating  expenses  at  $147,000,  lliis 
fcdl^^ing  the  ratio  to  $7  per  cent.  The  estimate  for  Improvement 
indudci  $i  15,000  lo  be  deroled  to  reconstruction  and  extension 
■I  (rmni,  and  $asfioo  for  the  relaying  of  tracks  and  repbtccment 
of  overhead  eoiMtnicilon  on  Main  Street  in  Helena. 

N(  \\  \OKK  S.-VFKI  Y  STF..\M  POWER —At  the  annual 
nuriini;  ,11  the  stockholders  i,f  ilie  Nichols  &  Langjvorlhy  Ma- 
diiiir  Ci  rnp.iin  held  at  Hope  Viilley,  Oil  March  iH,  lOOC,  the 
ofiieet  '  .did  ihrLit"rs.  who.  with  one  or  two  cxceptjuiis,  have  been 
coolinn  inv'>  111  ilu  management  of  the  business  since  iWxj,  relircil. 
ami  till  fi  :i.>wiiig  iilTicers  ,ind  dirrctort  were  elected:  ErncM  J. 
JocJ'cii  pr  'sidenl;  Willi*  G.  N'it  '  '  I  -.  \  icf-prcsidcnt ;  John  .Slow- 
art  I  lionison,  treasurer :  !->«est  j.  Cr.indall,  secretary.  These 
oiBcxirs.  together  witli  I  .hk  ,  K.  nuriiet.  counsel  of  the  com- 
pany, constitute  the  hdn  I  i.|  ih: •-.■lors  .\t  a  meeting  o)  the  <li- 
t*cl«is  of  the  New  V  rk  Siu-.\  Sivam  I'ower  Company,  which 
is  eoiHr<i)!rd  bv  tlw  .Xi  h  rls  &  Laiigworthy  Machine  Comp,iiiy, 
held  (  r:  On  ^,lnl  !a\.  tVi.  fallowiiig  <irticer»  were  idecied  :  Er- 
nest J.  Jik  Iicii,  prt  snii-nt:  John  Slcw  .irt  Thoinson,  tro.isiirer ; 
J.  M.  W.  Shepherd,  secretary  The  retiring  oflicers.  Henry 
Clay  Nichols  ,nnil  .MbiTt  I.  Chester,  retain  .•»  siibstanti.il  inlcrcsi 
tn  tlic  business  I  hr  Nivl).>l<  &■  l.angworlby  M.ichinc  Company 
also  voted  an  issue  of  $1  j;,ono  of  its  first  inor(K<ige  Ixnnl*  secured 
bjr  a  niortgaise  or  deed  of  trust  to  the  lnduslri.il  Triisl  Ci.in- 
pany.  of  Pmvidencc.  R  I.,  thi-  pri'i-tccls  to  be  used  fi)r  addiliinis 
a«d  exlensioiis  to  the  existing  pinnt. which  is  to  he  >idar)><il  and 
imprined  The  present  iiusiitess  was  established  111  ti'jo.  and  luis 
maintiiiiK'd  :i  high  repiitaiion  in  the  manutacture  and  sale  of 
engines  .mil  boilers 

KI.ECI  KIC  RAII.W  W  1  Ql  lPMI  N  I  -  In  pursuance  ..f  its 
ptans  f.  .f  .  :.  . 'rifyiiiK  ilir  Cnniden  and  .\tl.-iiilie  City  line,  the 
West  J,T..-)  \  -Siaslnire  R.iilroad  has  ordered  ten  liineral  RIcc- 
Iric  tjij  (/on  hp)  doul>le-uii>lor  erpiipnients  with  llu-  Spnigiie- 
(<ener.il  Kleelric  type  and  timirol,  Tlu-se  motors  «  itb  their  cou- 
Irolliiic  apiiariiliis  .-ire  dnplic.-ites  ni  rifly-eiglil  fiimpnieiits  pre- 
viously ordered  for  this  i-h-rtriticalii>n  project  .Viv.ther  comp.itiy 
uhirb  has  rcrently  increasi-d  Us  rt>llinK  st<iek  is  tlic  Urrniklvn 
Rapnl  Transit  Cmipaiiy.  whieb  has  aiidecl  joo  tienernl  I'lertnc 
flo  (40  bp)  motor  e<|iiipiiieiits.  Twenty-five  four  tiif)|Mr  (ieiieral 
Electric  54  (.t^  bp)  eiinipiiients  h.ive  been  or<ler<<i  by  the  K'ub- 
«ter  Street  RailAay  Coinpain  The  p<iiver  stat'Mii  .jf  the  Inter- 
natiewial  Railw  ay  (_'.  ■inp.itiy.  HnfTalo.  \'  \  ,  i.  betne  enlarged 
l(»  iiKft  t'jc  drni.md  i>l  (he  increa-ed  povMr  f«ir  r.iilwav  «.irk 
Jwi  '/■•ikw.  Js-cycfo.  ihrer-phise  rotary  r.  on  »Tlei  s,  n  Tiiplrte 
Willi  ■  r.insforiners.  s»vitebbiiar<ls.  ete  .  li  ne  l  een  •■r(|i  j,<|  (t-nn 
the  (»eneral  Klertnc  Company  for  llns  pnr(Hsc.  These  m.ike  a 
total  of  Ibri  i-  siuli  rol.iiy  eonvrrleis  list  il  iTi  tills  power  stdti..ri 

STE.AM  n  RHINE  I  OH  SL\M--Oiic  of  the  tite-t  pnxires 
■ifie  o(  the  indcpcnilcni  principalities  of  Ai>ia  iii  the  Kingdom  of 


Siani   tin  the  l:i<'o-Chincsc  Peninsula.     In  the  principal  city, 

B.ini;l;>ik,  is  .111  L'h.'ciric  mi'way  ™nvfr  plant,  nper.ited  by  the  Si.ini 
[■'.iect-ieity  (Ji  iiip.iny,  ami  cpiipper,  ilh  rccprucating  engines 
an<l  genersttors.  Ucwtus*  of  tlie  increased  dtiuar.il  f"r  [nwi-r  an 
additional  unit  lus  become  necessary,  and  a  Ciirlii'  si,  un  lurhini; 
li.-.s  Iwen  selected.  This  is  a  500-kw,  575-volt  •Ra.  liiin'.  limit  l  y 
the  General  Electric  Company  at  Svhcnerlady.  )  he  h.nler  p'.a"t 
lor  this  station  is  unique  in  that  paddy  i;iisks  are  Imriu  d  in  j.iai  2 
of  coal.  The  t'liel  i-  hri'Ugh;  down  the  r.\er  from  llie  nee  tieMs 
in  flat-bf';t:>iTied  b  a:-,  t.j  the  power  hou^e  ar.d  iiiuoaded  direei:*' 
if,!i;  the  h<_ii|er  roiaii  by  an  elevator  and  h^'lt  ciir.veynr.  Iiiuit  hy 
the  I. ink- lick  i-,intH'.ei'ri5i,(r  Company,  an.]  operated  liy  t.«veijl 
ilreel  current,  50O-V:ili  duural  Electric  C'jnipaiiy  nP:>tor».  This 
iiieih  1(1  f.f  Hfiin?  riie  hu^ss  tor  foci  is  an  economic  utilization  of 

.1  '.^aste  ijroilnct  snnilar  tr.  tlic  tUC  Of  tfae  Cnilhed  Wgir  tKO*,  M 

haijassc.  on  .sugar  pUiiUli'UiiS. 

WESTlNGllOfSE-FINZI  IN  ITALY.— We  are  advised  by 
the  well-known  Finzi  firm,  of  Milan.  Italy,  that  a  combination 
was  cflfcctcd  last  inoHlh  between  the  Officinc  Elettro-Fcrroviarie, 
with  a  capital  of  ffJfnfiOO,  and  the  Societe  Anonyme  Westing- 
heUMr  of  Pftrili  whll  a  capital  of  $5,000,000.  I'nder  this  alliance 
or  working  arrangement,  electrical  installations  will  be  carried 
out  by  the  two  organisations  together.  The  installation  of  single- 
!»h;isc  electric  railways  will  bear  the  name  WestinghouMi-Finzi, 
,1  ■ier  the  patents  of  the  Westinghouse  Company  and  of  Dr. 
(ieorgc  Finzi,  who  was  the  pifmeer  in  Italy  of  the  use  of  single- 
phase  motors  in  traction,  Dr.  Kinzi  is  at  the  head  of  the  Officine 
Elettro-Fcrroviarie,  which  has  been  erecting  large  factories  at 
San  Christoforo,  near  Milan.  This  new  alliance  is  regarded  in 
Italy  as  one  of  great  signifieaiicc,  coming  as  it  does  at  the  mo- 
ment of  Italy's  industrial  renaissance,  and  at  a  time  when  electric 
railway*,  parlictilarly  those  of  the  singlc-phaM:  t>'pe,  arc  maJiiag 
so  deep  an  iinpreisian  on  ^  raiinnd  industry. 

ALUS-CHALUERS  IN  CHICAGO.— PettiboiM.  MulUken  k 
Co..  of  Chicago^  win  instalt  two  new  Ani<>Clialiiien  crpn^om- 
P<]und  encnm  ivecntly  mtrdiaccd  fram  the  Atln-Chabners  Com* 
pany.  MHwankee.  The  neir  outfit  eomnli  of  an  iS-in.  and  36-in. 
by  d^in.  and  24*in.  and  48-in.  hjr  48-in.  Reynolds  tieavy-dnly, 
crou-compoimd  Corliu  unit.  Swift  tt  Co..  of  CMcago,  purchafcd 
recently  IhnMisb  the  Chicago  office  of  the  Allis^CbafaneK  Com- 
pany two  lin>4(w.  Z50-volt  generators,  iio  r.p.m.,  which  will  lie 
built  at  the  eompany's  "Bullock"  works.  Cincinnati.  The  A.  N. 
Andrews  Company,  of  Chicago,  is  a  recent  purchaser  of  a  115-kw 
Allis'CiuilmeTs  alternator,  wound  for  two-phaee.  do  eyclea,  449 
volij,  and  a  4-kw,  iio-«olt  belted  exciter,  to  be  used  in  con- 
junction with  other  unit*  for  liglit  and  power  purposes.  This 
apparains  will  be  built  at  the  company's  "BnllocV  works,  Cin* 
cinnati. 

I.K.HTINC.  IN  COS  I  A  KICA.— u.  1  IVIUr.  P.  O.  B"x 
San  Jose  ile  Costii  Rica.  Central  .\nieriea.  writes  us  that  he 
lias  received  Die  contract  to  light  the  cit>  of  Puutareaiies.  Costa 
Ric.i,  with  45  arcs  of  fi.6  nmp..  7.'  volts  ,-it  die  arc,  Me  lias  the 
cNchisivc  rights  for  JO  years  for  arc  and  ine.indeseent  lighting, 
the  arcs  at  per  tivnuli  and  the  iuraiidesceiiis  .it  $1.40  piT 

nionth  for  laiii|is  of  16  cp-  The  (dam  w  ill  !>c  run  by  steam  using 
sea  water  tor  cooling  the  surface  c  nideiisers. 

THE  I.OCKK  INSl  l.ATOR  MANLT  ACTLRING  COM- 
PANY. \  ictor.  .S'  \' .  has  been  aw.irdeil  through  Takala  &  Co.. 
of  Wall  Street.  New  York,  ibe  contract  for  furiiishitig  16.000 
insulators  t.i  the  Tokio  rrainu.-iys  in  Japan  These  insulators 
.ire  ilie  15-iii.  type,  loustttietrd  111  four  pieces  and  of  60.000  volts 
e.'ipaeily  They  ate  to  be  I'tirnishod  complete  with  steel  pin' 
l  itis  order  is  particularly  gratifying  as  the  contracts  for  most  of 
the  equipment  of  this  road  went  to  E|iropean  matmfacturert. 


Financial  Jnteili^ence. 


THE  WIvEK  IN  WALL  STRERT.-Pricvs  of  stocks  aulTered 
raoderatc  declines  on  the  annooncemciit  of  an  anthnidlie  coal 
miners'  strike,  bin  mlNcd  on  support  by  large  interests.  Trans- 
actions were  somewhat  larger  and  general  and  advance*  wei* 
scored  in  various  parl«  of  the  lint.  The  United  Stale*  Stcd 
stocks  improved  at  firsi  with  ibe  general  market,  but  the  fear 
that  a  iHtuminaus  coal  striice  would  have  an  adverse  effect  on  the 
<i]irratkin  of  it*  plant  seemed  tn  impose  »  check  on  bnllishnesa 
in  these  tuxueft.  Electric$  and  tractions  were  stronger  and  all 
closed  at  advanced  qttotations,  Allis-Chalmers  oommon  made  a 
net  gain  of  H  pniiii.  closing  at  32.  and  prcfernNl  ii,  the  clostog 
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tion  being  jSVj.  Cicncral  h  .  c'l  r  duscd  at  I7ai4>  *^l>ii'l> 
an  advancf  i/f  jl^  iKiint'  Bro.  kl.'.n  K.ipKl  Transit  gaiiitd  5>ji 
IRiiiit?..  the  cliising  i|ur.l;itii>ii  bi-m^i  88'ii  I  lit  lumitHT  oi  slKiri-s 
aold  was  20H.J00  .\Ulrii|i.jlii.iii  .Siri-tt  Kail».i>.  mi  a  small  Itusi- 
IMSt,  ailvaiKi'd  fmiii  iij  ni  1 1'j.  uliu'h  latter  was  tlir  iasi  qii.ila 
lion,  .md  «  iM-I  Ka-.ii  !■(  4  |>riiii~.  rmttil  Slates  Steel  comitioii 
clos«d  al  41 4^11.  a  lu  t  aihanci  .1  i-^,  and  preferred  at  107;  j.  a 
gain  nf  iSij  Aiinrican  LocoiiikIivc  cuininoii  and  preferred  are 
iliioted  at  (ij  and  ri'xprciively.  and  Westeni  I'tiiun  ili»fd' 

at  ■;J'4.  uliuli  ie)ires<ri)ls  a  diiline  of  fi  (Hiiiit  Tile  niiuia 
lion  lit  Anicrican  Teleiihuno  it  lelfRfa|ili  «js  1  V^lj.  a  Kaiii  i<f  '4 
The  ciirli  market  v\as  hea\>  anil  irregular  during  niiuli  di  the 
week,  with  a  small  volume  of  Im^iiiess.  Later  there  «ere  partial 
recoverie-.  and  Itaii^aclior.*  were  nn  a  larger  ~i  .ilr  There  were 
few  fi.ilini-  I nl>.'r!'xir< lufih- .Melroiiolilaii  i^s-v  Mii(  .  ;!  ;•.  iilile 
spurt  late  111  tin-  week  and  cltised  at  5.^  l<ir  eoiticiiKri  arnl  (ji>  <  iur 
4!  is.  these  pnees  ticiiiK  net  gains  of  i  ><  and  i)oiiits,  res/n  - 
livcly.  Mackay  Companies  closed  at  (ii.  ihLt  being  an  advance 
1)1  I';  t><iini>  TIh-  ckMing  qtMCMiaas  cm  the  nock  market  April 
3  are  aiven  brlotv  : 


an»cb»i]ii« 


Var.  n  Apr.  ) 


Co  
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I  (taMba  Dtf 

DIVIDENDS.— The  Maachetter  Traction  l.i«lit  ft  Fbwv-r 
Cocnpany  has  declared  a  regular  quarterly  diviilcnd  of  iVS  per 
cent,  payable  April  16.  bireciors  of  New  Orleans  Railway  have 
declared  the  regular  quarterly  dividend  of  \%  per  cetit  on  pre- 
ferred Mock,  payable  April  14.  The  clirecdirs  of  the  CliiraR" 
Pneumatic  Tool  CMBpany  have  de<-larcd  the  regular  i|uarlerly 
dividend  of  i  per  cent,  payable  .\pril  25-  Uiroctors  of  the  E.  W. 
Bliat  Company  have  d^ared  the  regular  quarterly  dividend  of 
2j{  per  eent  on  the  coitmton  stuck  and  2  i>cr  cent  on  the  pre- 
ferred Mock,  payable  after  April  1.  The  directors  of  the  United 
Railway!)  Investment  Company  i»f  San  Francixii  have  declared  a 
dividend  nf  ^3,^  per  cent  on  the  preferred  stock,  payable  on  May 
I.  By  thi<i  declaration,  all  cumulati\'e  dividends  in  arrears  01)  the 
preferred  stock  at  the  rate  of  S  per  cent  per  annum  arc  paid  up  to 
September  30,  1Q05.  The  directors  of  the  New  York  ft  New 
Jcrsr)  Tclenraph  Company  have  declared  the  regular  quar- 
terly dividend  of  V2  per  cent,  payable  .\pril  14.  The 
Nebraska  Telephone  Company,  of  \%hich  the  .\nieric.in  Tele- 
phone &  Telegraph  Company  ouns  jS,,?,^  per  cent,  has  declared 
a  regularly  quarterly  dividend  of  per  cent,  payable  .^pril  10. 
The  Hacitic  Stales  Tclephoiio  X-  TeKur-iiili  Company,  of  wliieh 
50.1  per  eent  i-.  i.wncd  by  the  .American  lelephoiie  S-  IVIeRraph 
Companv ,  lia-.  declared  a  rei;iilar  ipiartcrly  dividend  .'f  lit  per 
cent,  payable  .\pr:l  15.  I):m  l'.rs  i  f  the  Ciiiled  Ka:Kva\s  Ciini- 
(lany  of  St.  I.oiiis  have  declared  the  re)(u!ar  y' 3  (ht  cent  ]ire- 
ferred  quarterly  dividend,  payable  .April  in.  The  I'liiladelpbia 
Company  directors  have  declared  the  regular  quarterly  dividend 
of  Ci  per  cent  on  the  common  stod^  payable  May  I. 

STEAM  AND  TROLLE v.— Official  notice  hat  been  given  by 
the  New  York.  New  Haven  &  Hartford  Railroad  Company  that 
the  corporation  offers  to  exchange  one  share  of  it*  capital  stock 
for  each  $aao  face  value  4  per  cent  debenture  of  the  Ownolidated 
Railway  Company  of  the  issues  of  January  I.  1004,  and  January 
a;  1905.  The  ConaikUdated  Railway  Company  is  the  holding  com- 
pany of  the  larger  oorporation  for  the  street  railway  system  of 


ihc  latter  ciimpaiiy.    The  offer  will  be  open  and  exchange  may 

be  rffecieil  between  May  I.  lix/i.  and  July  I.  igo6.  with  ex- 
change .It  accrued  iiilerot  on  the  ilcbeiitures  for  accrued  iliv>- 
deiids  I  11  thi  stiH'k.  Provision  is  made  for  the  eschaiiKe^  in 
New  llaujii.  iill^tlHl  and  .\ew  ^■|lIk.  and  new  -.XtnV  cerlili- 
cales  will  U'  issued  as  ^ixiii  after  .May  i  as  is  pr.ict:cahle. 
The  outstanding  Cons^<ilidaled  Railway  debeiitiires  atfecled 
by  tliat  plan  and  in  the  hands  of  the  public  amount  to  be- 
tween S7.000.000  and  $8,000,000,  which,  if  all  arc  exchanged^ 
will  add  aliinit  half  that  sum  to  the  capital  stock  of  the  New 
Haven  .Sleaiii  Conip.iny  The  proposed  exchange  of  stock  is  of 
cnnsideraiile  impi  irlaiice,  as  being  a  new  assumption  OI  the  hidd- 
iMK  conip.iiij  s  li.ibilitics  by  the  parent  steam  corporation  and 
^uK^te^tiiiK  .1  ^ti-p  toward  the  ultimate  merger  of  the  slcani  ami 
electric  r.ulway  companies. 

IKANCHISK  VAI. CATIONS  INCRKASHI")  IN  NKW 
■liiKK — The  final  valuation  f«ir  the  current  year  1!  spi  rial 
fr.iiicbises  operateri  111  Xew  \'ork  City  a^  aiinciiiici  il  b\  the 
Slate  Board  of  Ta.s.  l.'iiiii!;;;-ii.'iKr-  allows  an  increase  ir  $5<),- 
JOI.JJO,  equal  tn  afipri ■xiiiiatciy  jo  per  cent  over  l.hc  vb::.ii:ijn 
of  the  year  pn  vious  The  loial  valuation  is  placed  at  $,t(i!.4;^- 
.V>o.  .iKamst  $jo.'. 178,050  lor  Kjo.'i  The  valuations  of  tlie  Iran- 
cliisev  of  the  coin(ianies  eiileriiiK  nilo  the  InlerliorouKli  Mi-tro- 
puliian  Company,  as  placed  by  the  Uwrd,  as  compared  with  rijf>S. 
are  as  follows: 


(  li.'i.iiinw 
Inc.  $.M7.a«» 
Inc.  i,.uu.aM 
Inc.  9.ao«/naa 


N*.   V.   City   R>'.   System $r»>. 471.000  $7fl.Jj.l,otxi 

.Manhattan    Ky.    I*..   p..-.7'ii:.,(ii.m,         ..ig.7oD,.  .d.i 

Intertionmgli  K.   T.   S]r»tcni  iH.uoo.ooo  9,000.000 

Total   $i««ki7«i«eo  U47MU>— 

The  total  percentage  of  increase  is  8.35  per  cent  The  va1i» 
tions  of  franchises  of  other  of  die  large  corporations  compare 

as  follows: 


II    K.  T.   >yslrin  . 
<  •ms.ih.liiir.l    1  ;a>    (  .. 
'■n.i  I  Iv.   Vn.  i;i»  t". 
.V.  V.  Telfp.  Co  


igol). 
 3l*.47'l.wn 

  I1.MJ/1.C.I..I 

 ir».4us.iisju 

 I7,V7B/IM 


190s- 

-Q. 5^11.1x10 

i^ij.ri  

i.l.o>4.5ui. 

6,610,000 


('hangca. 
Inc.  tt.919.oaft 
Inc.  13,411.000 
Inc.  J. 30a.  (MO 
Inc. 


ST.  LOUIS  TROLLEY  MERGER.-A  merger  of  tnethrn 
Hues  in  St  Lonia  is  proposed  lur  E.  W.  Clailt  ft  Co.,  of  PWta- 
delphia,  who  have  prepared  10  manage  the  new  system.  Stock- 
holders of  the  East  St  Lonis  ft  Snhmban  Compaqr  "nd  of  the 
Alton,  Granite  ft  St  Lmiia  Tnetkm  Company  have  been  invited 
to  depofit  their  stock  under  (he  merger  plan  before  April  lo^  re- 
ceiving in  exchange  stock' in  a  new  holding  company,  to  be  in> 
corporated  in  New  Jersey,  with  a  capitalisatkm  of  %nfiOinoao, 
of  which  one-half  will  be  preferred  stodK.  All  hut  $4^5^000  oi 
the  new  preferred  and  ^jfiOfltO  of  llie  new  will  be  paii 

in  exchange  for  the  stock  oif  the  traction  companies.  This  slodi 
Clark  ft  Co.  offer  to  buy  al  t\t^xx»i,  paying  cash  to  that  amoinit 
into  the  treasury  of  the  luilding  company,  which  will  serve  as 
working  capital.  Ilie  Ea*:  St.  Louis  &  Suburban  Company  is 
capitalized  at  $5,0001000.  The  Alum,  Granite  &  St.  I.ouis  Trae- 
tion  Company  has  outstanding  $500,000  of  preferred  and  $2,i5gtfaB> 
nf  common  stock.  An  extension  between  Alton  and  ^at  St 
Louis,  which  will  be  put  in  operation  this  year,  is  expected  to, 
add  materially  to  the  eammgs  available  to  the  holding  company. 

NEW  YORK  ELECTRIC  CABS  -.At  the  stockholders'  meet- 
ing of  the  New  York  Transportation  Company  the  president  of 
the  company  said  in  part :  "The  company  is  getlsng  on  its  feci. 
I.a»t  year  a  moderate  net  surptus  was  shown."  Replying  to  a 
question  put  by  a  stockholder  as  to  how  much  salary  the  prcmdcnl 
was  drawing  it  was  staled  that  be  gets  $10,000  a  year.  H.  P. 
WhitMy  was  eleeicd  in  the  piMe  of  Samuel  E.  Morrow  at  dm 
stadcholdenT  meeting,  uid  aho  Cbailes  H.  March  in  piaee  of 
Aithnr  K.  Wins'.  "IIm  oiIkt  directors  were  re-deetcd.  He 
deetrie  cabs  and  hansoms  of  the  company  have  been  in  hw^ 
dennmd  all  winter  and  the  open  season  has  been  very  favonhle 
for  low  operating  expenses. 

CIliCAfiO  TKI.KPIIONV.— .\  special  dispatch  from  Chicago 
^1aleN  that  the  Illinois  Manufacturers'  .Vsvociation  bas  deciileH 
to  inci  rpiiraU'  a  $<<.ooo.nou  lelephniie  company,  wliidi  can  Iw 
ts|iiij..pe.l  witliiii  two  yeaiN.  or  one  year  before  (he  Clin  ii!>> 
Telephone  Ci  iiipany  franchise  expin  The  rales  oiTernl  the 
city  include  three  cent  public  calls  ami  are  to  itj  jo  per  cent  below 
prices  -el  by  the  existing  company  in  its  last  reduction. 

LONDON  UNDERGROUND.— In  London,  on  .^pril  3.  an  ts^ 
Iraorditiary  meeting  of  the  shareholders  of  the  Underground 
Electrical  Railways  under  the  presidency  of  Edgar  Spe>-er.  a»- 
thorixed  the  directors  to  raise  %aifHOfK»  additional  capital 
quired  for  the  purpoaet  of  the  company. 
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II  I.INDlS  TROLLliV  NET\VORK.-A  special  dispalch  from 
Ctiaago  quotes  Janies  S.  Ilopkm'!.,  altDriicy  Iff  the  Aurora,  El- 
gin &  Chicago,  as  authority  for  the  report  thjt  541  ini!o>  o:  \Vi»- 
COfi^iii  and  llhnois  cicitrii:  liiic-i  inerse<J  tins  v.nk  liy  Clrvrl  iiid 
ca[jita:i-ts  with  capita]  o|  $jo.0O(>,i;««i.  \m  1  be  l.ikcn  cui-r  \r.  the 
Aurof J  i^lgin  coml>inati"n  n-rrMl  v  i;fir;i'd  liy  iln-  M :iadclb.iUiu 
syndicate.  WHIi  lir^r-  lUiM.iy  m  .  i-.irt  .m.  .ii  ..r  i  or.tr;i.:if,|  for  the 
coitipsny  wi'l  tc^u  h  .11  ut  »f<i  .1-..  IjiilJiniiiu',  aiitl  its  iar  north 
as  M  iili-iiii.  W  ,  ;i  id  that  it  is  planned  to  get  into  St.  I.oui<. 
WoritiJig  arrjngcuK-nts  will  be  made  with  hues  from  Chicago 
through  Indianap<jlis  to  Cinriniiali.  Mr.  Hopkins  says  many 
coiil)erii<m>  will  have  to  be  liuill  li.i  complete  this  plan.  The 
followinK  line.-,  arc  said  to  be  included  m  the  merger,  a^ide  from 
the  three  .subsidiary  lines  of  the  Aurora,  Elgin  &  Chicago;  Elgiu 
&  Bclvider«:  Uelvtderc.  Kockford  &  FfMpori;  tbatMoti,  Be- 
loit  &  Janesvitle;  Janeavilie  &  Madijon:  Geneva  ft  Frccpon: 
Aurora  ft  De  Kalb;  Amora,  Plainfield  ft  Joliet;  Yorfcvitle  ft 
Piano;  CarpentersviUe  ft  Ciyatat  Lake;  Freepott  ft  DubwitM; 
A  poatiblc  taler  aoquuttim  ia  tbe  Chicago,  Kenosha  ft  Milwau- 
kee Electric  Railway.  The  tyndicate  has  entrance  to  Chicago 
over  the  .Metropolitan  West  Side  Elevated. 

TRI  CITY  BONDS,— The  bonds  of  the  Tri-Cily  Railway  & 
Light  Company  to  the  amount  of  $6,000,000  arc  beniK  offered  by 
N.  \V.  Halscy  &  Co.  and  .\lackay  4  Co.  They  hear  S  per  cent 
ami  vuiy  be  redeemed  at  the  option  of  the  coni|>aiiy  on  any  in- 
terest date  at  105  and  accrued  interest.  A  sinking  fund  provis- 
ion will  provide  (or  the  retirement  of  $2,350,000  of  the  bonds 
at  maturity.  The  total  authorized  issue  is  l^y.oou.ooo,  and  $464,009 
b  reserved  for  the  retirement  of  a  like  amount  of  inuterljritlg 
hooda  matiiring  anoually  up  to  191 1.  and  $2,jj^ooo  ia  leaenwd 
for  adtfitionp  md  iav(ovcnii»ta.  This  issue  i»  aecBrad  «o  yrao- 
tieally  all  of  the  alodta  Mid  bonA  of  the  public  seiviee  oorpMa- 
tions  in  Davenpart,  la.;  Rgcfc  Island.  III.;  MoHne,  IIL,  and  Easl 
Moline.  The  plans  of  the  eampanies  in  the  oonaolidatiOB*are  to 
be  mnodelled  hjr  J.  G.  White  ft  Co.  Of  the  hoods  now  ooating 
on  the  market  $iioaoiOOO  are  taken  hy  local  invealon  in  Iowa 
and  Illinois^  and  It  is  said  tint  the  larger  part  remaining  has  «1- 
nady  heen  sold. 

WKS  I  ERN'  TFI  EPHON'E— The  Western  Telephone  & 
Telegraph  Company,  m  its  report  for  the  year  elided  January  31, 
nukes  the  following  exhibit: 

1 906.  1 90S-  liKTcav. 

CfM  »mitig«     S'i.v"^  '"i  ti<>,itj! 

Ofwralinir  r>prnw»    S;7.4IS  SJ].>*J  44.19* 

Ntl   earnintc*   ^HH;,^..;  S«;5.i,aj  Ju.lM 

INvidcn(t«   ...........  .a  ........... .        Soo.DiM  8oo,oi>o  ...... 

Surplm    t^TA'T  I7$.a9i  |i*.J)S 

The  companies  included  in  the  Western  arc  the  Cleveland 
Teleplione  Company.  Northwestern  Telephone  Exchange  Com- 
pany,  Southue.'^tern  I  eirKraph  ft  Telephone  Company,  atld  the 
Wisconsin  i'clcphone  Company. 

SOUTHERN  N.  F.  TELEPHOKE.— At  New  Haven.  Conn., 
on  Marrh  jj,  the  board  of  dirccturs  of  the  Southern  New  Eng- 
land Telephone  Company  decidc<l  to  issue  $500,000  worth  of 
new  slock  of  the  flO^iOOO^OOO  issue  that  was  voted  in  Tamiary. 
Tlie  other  fSOflliaOO  wiH  imied  about  October  >t  lllis  year, 
making  the  present  stock  issue  IC^OOO^oaa  The  Legislature  has 
authoruni  the  company  to  issue  up  to  $10,000,000  It  was  voted 
Iqr  tbe  dirccturs  that  stockholders  would  have  to  pay  $120  a 
share  for  the  new  strnk,  although  the  par  value  is  only  $100. 
Thh  is  said  lo  be  the  first  time  that  a  public  service  corporation 
in  (  oiinecticut  has  made  ill  itockhohkrs  pay  more  than  par  for 
new  stock. 

VEHICLE  EQUIPMENT  RECEIVERSHIP.-AS  tbe  re- 
sult of  a  petition  in  invotnnlaiy  baidcniptcy  a  receiver  has  been 
appointed  for  the  Vehicle  Eq.iiipioent  Company,  of  Long  Island 
City,  of  which  Robert  McA.  Lloyd  is  president,  Hector  A. 
Mavemeyer  vice-president,  and  Arthur  H.  Hawmgrer,  a  son 
•f  William  F.  Havemeyer,  accrelaiy.  The  company  was  incor- 
pontcd  under  New  Jersey  Ipws  in  December,  tm  with  a  capital 
stock  of  %^aafiao,  whkh  baa  since  been  incKaied  to  $jiiadc^0OO^  of 
which  $3,ooaMO  is  eonunon  and  fiiMKMiaa  preferred.  There  is 
also  a  bond  isstie  of  li^aoAOOOk  The  petilton  tar  a  receiver  de> 
dares  that  the  liabitiiirs  of  the  company  are  from  $350^000  lo 

fjou.orx) 

NATK)\  \L  ELECTRIC  SALE— The  eituu  assets  of  the 
National  |-l<  i  lric  Conip.iiiy,  of  Milwaukee,  were  bought  on  March 
y>  for  $500,000  by  Mr.  r.  I,  Stillivan.  of  Chicago,  president  of 
the  SiiIUv.in  M.-nbiiicry  Company,  of  thit  nty,  .-icling  in  behalf, 
it  is  said,  of  Wciliiighouse  intert-sts.  .Mr.  Joint  1.  lie);g:i  was 
the  receiver  and  tnntrc  and  stated  at  the  sale  that  there  were 


i.nli  r-,  .11  hand  amounting  to  $3".5jS  1  he  assets  anioinii. 'I  i  . 
Si.jyj,Cvt  and  the  liabilities  10  $1,^4^,000.  Ubjeclions  to  ihe  i>.ile 
,nnd  its  confirmation  have  been  made  by  Mr.  N.  A.  Christenscn, 
Olio  of  the  large  credilor>,  Some  of  the  ;ibove  details  were  iioJcJ 
briefly  last  week. 

I  A  CROSSE  WATER  POWER -1  lie  l.a  Cio^se  llydro- 
i^leciru:  I.ik::!  &  Tknit  Company,  organised  a  few  months  ago 
Willi  $1,000,000  capilai  lo  transmit  current  from  Black  River 
Kails  to  l.a  Crosse.  50  miles,  has  increased  its  capital  t  >  $5,'Jjij,ooo. 
Mr.  Samuel  InsuU,  president  of  the  Chicago  Edison  Company, 
has  been  elected  president.  The  other  officers  are  E  (■.  Bojiiton, 
La  Cro'isp.  vice-pre«idrnt.  and  Orlando  Holmey.  La  Crosse,  sec- 
retary I  JK-  nan  e  .  if  tli  •  new  company  is  the  La  Crosse  W.itcr 
Power  Company.  Wl-tU  ha*  bfRiw  oji  a,  dam  thai  will  give  a 
head  of  go  ft. 

NORTHWESTERN  KA.N'SAS  SCHEME -Advice  ffm 
Topeka  state  that  there  is  a  plan  on  foot  in  soullieasi<  1  ii  K.^  - 
sas  to  connect  alt  of  the  cities  in  that  locality  by  an  inlrrurban 
system,  to  cost  $>4,ooo^00o.  This  is  in  the  oil,  gas  and  mining 
rpK'"""  Th?  powpf  h^'.ises  will  be  in  the  natural  gas  cities.  W. 
P  1^ -  If,  of  K.ini.i-  (  ity.  and  E,  II.  .\badic  &  Co.,  of  St.  Louis, 
.ire  r;iiv<nK  tlic  promoters.  Mr.  Abadie  is  well  known  in  the 
.1  iiii  .1  iieJj  through  hi>  former  connection  with  ilie  Wagner 

]■  li  1  t I  I..-  .mil  iilluT  interests. 

K.\.\.s.\.S  CITV  F.,\RN'INGS.— Urge  gain*  are  shown  Wow 
by  the  Kansas  Cit>  Railway  &  Ught  Company: 

Fcbroary  grMs   .............  |]S}«ie  $.}>«.soj 
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CANADIAN  WESTINGIIOUSE— The  Canadian  Weiting- 

bouse  Company's  profit  and  loss  accoimt  for  the  year  ending 

December  31,  1905,  is  aS  MIows: 

rarniiict  for  1901  Sijn.54; 

rrcvioiia   (urplui   i<io,<;»6 

  »J«'.'4> 

  14Q.100 


Tolil   

Diri4«ai4l,   jiMd   for  ycAr  

I*mfi't  and  Io\«  surplus  lice.         190;   %;ti2,o4I 

CO\SOl.:i  >  \  i  ION  IN  PKNNSYI.VA.NI  A  I  in  Inion 
Heat  I.ifilit  Ci.iiip.i"!''.  "f  Grove  City,  h.T-  "rar^ ferr-.-d  ii^  fran- 
chises lines  t-i  .1  ■viiii!r:ite  of  Erankilii  ."ir  r!  ! 'ill -Vr-.irc  capi- 
talists, uiili  I  X  J' :.:<e  S  S  .Mehard.  of  Pillsbnrg,  and  Senatcr 
I  ee  uf  F-;nik]iii,  a-  ilic  |  rim  :;..ils.  Similar  deals  have  been  closed 
for  the  H''-  pl.iviis  m  .Siosuboro  and  Sliady  Lake.  The  three 
towns  will  he  ei,iu'.ected  with  the  .\nderson  field.  The  price  paid 
for  the  plant  is  said  to  be  $7,^,ooo. 

MEXICAN  l  ELEGRAPH  STOCK  — The  .Mexican  Telegraph 
Company  has  increased  its  capital  stock  fntm  $2,000,000  to  $.t.- 
000,000  The  direeli>rs  nl  the  eniniiaiiy  h:ive  (Ueiared  a  stock  divi- 
dend of  .50  per  cent  on  the  present  outstanding  stock  Thi»  divi- 
dend amounts  to  $1,000,000  par  value  of  stock  a'  the  . 'nlir.:nil  -p 
stock  is  $j,ooo.ooa  ITie  dividend  is  declared  on  accoiuit  of  ex- 
P'-n  liniT'j.  made  out  of  earnings  for  several  years  up  to  Deoem- 
ber  31,  1905. 

STANDARD  ELECTRIC  SUPI  I  V  A  petition  in  bank, 
ruptcy  has  been  filed  against  the  Standard  EleArical  Supply 
Company  at  37  W.irren  .Sirfcl,  .\on  York  City,  by  these  credit- 
ors: Gerald  W.  Hart.  $K58;  William  Taylor,  $Q,  and  Joseph  T. 
Harris,  $11.  Judge  -■Kdams  appointed  Robert  G.  Benedict  re- 
ceiver under  a  $10,000  bond.  The  assets  are  estimated  at  $90i' 
000  and  liabilities  $.jo.ooo. 

CmC.XGO  EDISON  — The  City  Council  has  approved  the  or- 
dinance reducing  electric  light  rale^  nearly  25  per  cent  and  piiT- 
niilling  the  consolidation  of  the  CTiicago  I'lliMm  and  Common- 
wealth Electric  Companies,  the  merger  10  occur  within  si.r  years. 
The  .Arnold-Carroll  report  on  the  subject  has  been  noted  in  these 
page* 

BUFFALO  BELL  TELEPHONE  reports  for  the  year  ending 
December  31.  1905,  gross  of  $1400,263,  net  of  l5S5.ii8,  dividends 
of  $j63,boo,  and  a  surplus  of  $i{w,ii8,  all  items  sfaowmg  a  gain 
over  1901.  The  number  of  stations  was  45,56j,  as  compared  with 
36,611  in  the  previous  year. 

BELL  STOCKHOLDERS.— Pitsident  Fish  stales  there  are 
no  fewer  than  aoAKn  Mockhotders  in  die  American  Tdephone  ft 
Teleitraph  Company. 

KEYSTONE  TELEPHONE  COMPANY.. d  Philadelphia,  re- 
ports a  grovs  of  $67,533  for  February  and  $.^35,042  for  eight 
months,  the  net  being  respectively  $jo^  and  9M>itJ0i. 
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ENSLEY,  AlXi-TU  KnaSaiiMiii  Kiilwar.  U«fct  «  Power  CMnptftr. 
ut  wVkti  J.  A.  Emutf  h  gfawd  miwirr,  hut  ikcMe4  M  bnlM  »  wb> 
Maiton  im  Ninth  Street,  Eoaley. 

FELL  CITY,  ALA.— Tb«  Pelt  City  MHMfaeturiiif  Companr  bw  pcti- 
the  CoaacU  for  •  hwrndUut  M  fanMb  electric  llfhltec  for  Mm 

BIT. 

SEWARD.  ALASKA.-^7ki  Seward  Liiht  *  pMrar  Cnnptuir  ^ 
iMOll  a  jiykw  AUiaOaUMta  Mlcr>wlieel-t)nic  feacralor,  •  9>bw  MM4 
CMlMr  and  a  awitcMgard,  netiMj  wdttti  ia  the  electric  U|)it  alallw 
at  Sewanl.  for  HgMeg  tat  ftiwt  acrrke.  Tbe  new  »uifit  will  be  Mlt 
at  tbe  romTmny't  work*  Oindiiii«tl..OMo. 

HOt.tiKixiK.  ARIZ.—F.  \V.  Neltoo  ii  orfiniitna  ■  cooiputy  ler  the 
(>utp<'bir  of  CMifiirtKlinff  ji  ir>ph<mr  line  from  thl!)  city  to  Sprlocerrillc 

DE  Ql'£EN,  ARK.  The  Dc  Qucco  Ugbt,  Ue  &  Culd  Storage  Com- 
ftar  ha>  pnrebaMd.  thson^  Oc  St.  Loiila  «Aei  al  ilic  AlU^Chataierk 
Company.  »  new  atckai  Md  eletfrle  amn  wtniiitlin  of  an  8t4iw  bdled 
(cnentor  wonnd  for  Hiiak  pbaae,  faqrtieiii  l>i«<i  Tolta  and  a  js-kw 
CfWt«tfrcni  enter,  betb  M  be  drim  W  a  i4Mt«>,  ■dlanco  eagiack 
It  a  neaa  proaeim  «<  lo*  Ibi.  The  new  wilSi  wHl  be  tnatallad  at  Da 
gwcii  for  the  ^ipeic  of  Hibriag  Ike  dir,  Ihc  onracra  of  the  pliat  beiaic 
twfe  ptepetiy  boMera, 

EUKEKA  SFKINaS^  ARK.— Tbe  aiy  Cgoica  ha*  franied  C  U,  Mat. 
ibewi  and  C.  M.  BaroM  an  cledxle  IV^t  IiitMii  for  m  yetn. 

KAt>.\,  CAL. — ^N.  F.  Grirsky  hae  been  evarded  a  francbiM  lo  cenrtroct 
•nd  Of'Jttt  a  telephone  system  in  Napa  County. 

YREKA.  CAI..-  The  Siitmct  TcJrphonr  Company  i«  preparing  to  trbufld 
tin:  Vrrkj  lclcph(»nr  plant  and  *i!l  rxprnd  $5,000. 

SAN  Br.RXARniNO,  CAf..— The  Lyile  Creek  Power  Onnpuiy  hae 
ircitrcd  ;i  permit  1u  crrcl  a  power  hoilie  On  Sovlh  FltSt  Stnct.  bctlW«ll 
C  tod  1>  ^treeta,  to  co«t  ftocw. 

STOCKTON,  CAL,— Tbc  Amerfeaiii  River  Elecuic  Cominny.  of  whieh 
B,  C  Comlit  to  auparinMadcnt,  la  caotadeiiaB  tb«  coBatnietipn  of  an 
aiariliarj  •!*•«»  power  pfanl  la  the  Wartbcaatem  part  of  ilkt  dt7- 

OAKLAXD,  CAL.— Tbc  Yinado  Vallcr  Ekctrie  Railwar  Ctm9»aj 
bM  died  »rlMlca  of  facarpoeallea,  wltb  a  eaphal  iloek  of  $a,OM>keee.  L.  F. 
WiaEbcH  and  L.  B.  Bitfaefc  ef  Sm  FranrlMo,  afe  awntteaed  in  cmhmc- 
tioa  with  the  pro|fct 

OAKLAND,  CAt,— Reports  ataie  that  (be  BKTclieiiti  of  fbia  cUr  arc 
wcngjy  in  favor  oi  granting  a  franehifle  lo  the  Oakland  Traction  Con* 
MUdeicd  CoaipaMjr  to  eperaic  a  otnet  raltway  alone  Seeood  and  Wekder 
SlTccti  In  conncelion  with  il*  Alameda  line. 

REDWdOn    CITY,    (  .M.      'll,.     I'.m-.I    ..f    .Siipcrvl.<.;rv    ..f    Sun  Mi-c, 

County  h.i»  uranled  C.        Orandon  a  iijiii^Li»r  to  Uy  malny  and 

to  erect  u  line  of  polc«  and  wire*  for  the  purpose  of  lupplylng  (00  and 
electricity  to  the  inhabitants  of  Pescadero  and  vicinity. 

URIAH.  rAI« — IVrry  Stanley,  a  Mendocino  electrician,  haj  bonded  xh- 
waler  right  of  Aider  Cr<i-V.  nrj^  Pnint  Arena,  and  the  StaiiVy  Flectric 
Ijfht  It  I'on  I  r  r  'ln.i.mv  T:ii<  ri.l3  p  itting  up  a  plant  at  once.  1  in*  current 
is  10  be  used  to  iuf:ll.^h  i'umi  Arena,  Greenwood,  .MIrion  and  Mendocino 
with  lisht. 

SANTA  CKV7.,  CAI  -  T:ir  San  Francisco  C,:r-  %  T.hxtrlc  C-irpnnr 
fS.  I..  Naphtaly,  Super  1  r.-*  nd-m  >,  in  reported  to  ^r  -  ir-.  •  t>-'i  a 

pcwer  line  from  the  Santa  Clara  Valley  aerou  the  monntaina  to  the 
plant  of  ihe  .Santa  Crui  Portland  Cement  QMBpaiVy.  The  length  Ot  ibC 
line  in  Sf?nf:>  Criii  Cmmf.y  will  be  tP  fniW. 

S.\X  :'K  \NCI5Ci  '.  <".\L.  — Tl;,-  .vliiMi.irit;itirn  :.r.r..v.infe«  that  it  kas 
(ormalaiiJ  a  plan  (vr  it  i«uiiicii>il  blrcci  railroad  system  so  attractive  that 
pnrate  capital  will  readily  take  hold  of  it  and  construct  the  road  ttoder 
esadiiioiu  |]>a(  will  jtcnnit  the  city  to  assume  ownetthip  after  a  atalcd 
Pillad,  The  detallc  ef  tbia  plan  for  IntcfeoUnc  coipRal  an  not  sMdc 
piABe. 

SACRAMENTO,  CAI  The  Ccotrd  Cdifontia  Tt«cti«n  Company  plana 

ia  Uk  near  future  to  install  la  Saeroacnto  a  ctmphlc  qoIcid  of  itreet 
«tr  Itaeo  that  wilt  reach  -every  perllon  of  tbe  oiimniiMJly.  Ftanoblaok 
hire  been  opplicd  for.  At  •  recent  meeiHiff  of  the  dlretlort  in  Sea 
ftonctiee  It  waa  deeUtod  to  iaoue  9i,sa«kaeo  et  benda  ft*  ilivi**eiB«nta 
oBd  eatenoieM. 

SAN  BERHAUklifOk  CAL<— At  the  recent  anmial  HMeltaw  •<  tba 
9m  Bernardino  VaMcp  Traatioii  Company,  A.  C  Deanian  aecured  conimi 
«(  Ihe  praperly.  The  direeiorc  oleetod  ht  Uo  intereat  were  A.  C  Hen- 
■n.  Jr..  Gfon*  If.  Ceollep,  B,  Di.  Bntettoi,  V.  L,  Breeherii  aad  J.  S. 
Wood.  The  frilowlni  diretiara  wcic  ciMieii  bf  tbe  FMier  ioMrctta: 
Henry  PUier,  E.  S.  fStahaa  and  O.  CeUina. 

OAKLAND.  CAI»— It  la  oficiallp  annoHaecd  that  Ihe  Martfaiea  ft  Oiatra 
Cowa  Railroad  Coaapany,  which  ha»  filed  ardelca  of  {Bcerporeiioo  et 
Pranciieoi,  ia  to  take  over  tbe  franeUse  craMcd  tait  Febnaiy  by 
Ibt  Amoea  of  Harllnaa  lo  V.  B.  Jonc^  a  local  Mtorniy,  and  io  to  be- 


gin liK  coaMruelioa  of  an  electric  railway  in  that  tuwn.  Tbe  new  com. 
peny  «aa  l«eeipoiM*d  for  $10,000.  Tbo  directei*  are  Porccll  Kowe. 
W.  A.  Tolehard  and  Carl  A.  Johnson,  of  San  Frandieo;  A.  H.  Flynn. 

fliii  fiiy.  jnd  ^f.  I?    Jonei,  of  Martinez. 

J'RAM  I--ri  >,  f  ^f. -  -tl  it  fepotled  «hat  a  new  eleC'ric  lighting 
■Ti'l  ■/''^'.'■^  ..itTpoit;.  i-  .ilt'i  It  '.J  cnttr  :hr  Ic-nl  l' M ,  ii.^l  th.ic  contr-,ct« 
«tc    iKiu^   ni„ilf  il»i:iric,»l    n.itimnjj    iitutora,   generators,  dyiiaioo*. 

transformers,  water  wheel*  and  copper  wire  for  transmission.  It  is  said 
that  tlic  company  it.  backed  hy  some  of  Sao  Francisco's  wealthy  men,  who 
have  been  qwlctbr  acquirini  property  in  the  aoantains  and  doluc  ibc  nee> 
eooaty  eMMtniclien  work  10  Impound  water  and  develop  power  vhieh  can 
be  conwrted  Inie  electrkiiy.  Tbe  cenipany  wW  b«vn  operationi,  it  ii 
•aid,  in  tbe  CbiiMae  diotiiet  of  tbe  eNy,  and  win  ligbt  the  FaitiMnt 
HotcL  It  io  aloo  otaiod  that  the  ewnen  of  Ihe  baiel,  Herbert  E,  and 
Or.  Banland  taw.  are  iatertated  in  the  new  eonpany. 

FRESNO,  C.\I* — The  San  Joaquin  Power  Company  has  ju«t  rnn:p>re,i 
lla  No.  J  plant  between  Crane  Valley  and  tbe  power  bouse,  and  two 
inaco  planta  arc  to  be  otarlod  m  000a  ao  poodHe,  The  neat  phuit  will 
be  hiillt  on  ihe  North  Pofk  of  die  Son  J«44«hi  ond  wUt  he  known  aa 
No,  4.  Tlie  other  plant  witt  he  Iniiit  on  the  TMe  ftieer,  at  tbe  jnnotfan 
«f  tfie  Middle  and  Boat  Forka,  Other  iapeoveMMa  ara  alio  lanaedlamy 
eontempUied.  it  is  eaid.  The  preoent  rerfervelr  at  Crane  WiUoy  wU 
be  raised  ten  feet  ««  ae  to  {nponnd  a  larver  qunlily  of  tbe  food  water. 
No.  1  ditch  wilt  be  increased  in  siie  so  aa  to  eacry  100  secoad'feet.  cor- 
responding in  capacity  with  the  dilch  of  the  new  power  plant  This 
addllieoal  power  i»  being  developed  to  pamp  water  for  irrifatioa  and 
10  Ui^t  every  town  In  Oe  valley. 

HARTFORD,  CONN.-Aftcr  a  report  nwde  by  CHy  Eaghwv  Frederick 
L,  Fard,  ibe  Board  of  Street  Conmiooioncro  paoiod  an  order  iCQoiiing  all 
ovnhcad  etaeirk  wltca  witUn  a  haif-wlle  of  city  halt  to  be  laben  down 
by  October  t.  * 

SIBRIDEN,  CONK^Tbe  Meriden  Pireamn  Cnapnay.  ot  iMa  city. 
wblA  t>  baring  Ptaia  drawn  lor  the  ereeilon  of  MMber  fadory.  will 
aloo  nwtell  during  ibe  enouner  a  large  power  plant.  The  boRor  cqnlp. 
meat  will  consist  ol  two  $oe-bp  beRcnL    tbe  power  developed  wtU  be 

rned  to  operate  electrical   equipment  in   the  factory  and  shojw, 

WATERBURV.  CONN.  -At  the  recent  board  meeting  (he  Warden 
iteted  that  laat  year  no  foraaal  eontraet  wa«  entered  into  for  the  lighting 
of  the  etrortiv  hut  tbot  an  agreewent  tea*  made  with  the  Torringtoo  Ele> 
trie  Ugbt  Ceatpany.  It  wao  voted  to  renew  tbia  agrecatent  by  wbM 
the  Torriniton  Beelrie  Ugbt  Compaay  is  to  fumltb  incandtoeent  lampa 
of  If  ep  for  $35  each  for  the  year,  running  an  all-moonlliiht  wfiedule. 

WIl.MtNtiTO.V.  DKU— The  Delaware  i  Atlantic  Telephone  &  Tele- 
graph Company  is  arranging  to  extend  its  conduit  system. 

WASHINGTON.  D.  C— Bid*  will  be  received  at  (he  U.  S.  Kngincer 
oflicr,    \V.aslungton    llarracks.    I).   C.    until    May    1,    for    furnishing  and 

jtjsSalftn^  an  electric  elevator,  lightine  fiTt^irr  aitii  Tfrrjrro  flo<ir»  John 
■iii  her  Sewell,  Corps  Engineers.  U.  S  .V 

WASHINGTON.  D.  C— ^.11  U-  received  until  April  17  at  the 
F.it.-'.nT  Supplies  and  Acco  im.,  \..Ly  Iirparlment,  lo  furnish  at  the  navy 
yard.  Washington,  D.  C'.,  a  tiuatitily  i>t  naval  sunplieie,  inr^ttding  corun- 
dum wheels,  electric  supplies  and  white  pine.  .App'.citions  for  pn.posals 
should   refer   to   schedule   444.     II.   T.    B.    Haiiis,    I'a)  n-_ar,t<:r  General, 


\V  A.SllINGTON.  D.  C. — Uids  will  be  received  until  .\pri!  ro  by  (he 
Commissioners  of  the  District  of  Columbia  (Henry  B,  F.  M  !■  I  ;  rl.iri  !.  1  in. 
roisaioncr),  for  furnisbing  supplies  for  the  use  of  the  v.i:i  us  hrjntlies 
of  the  govermnent  of  the  District  of  Columbia,  for  the  li.r.J  yi-.xr  begin- 
ntng  July  t,  1906,  and  ending  June  jo.  1907,  including  ulcclti.al  and 
plonberi'  supplies. 

IdULBERRY,  FL.V.— The  Prairie  Pebble  Phosphate  Company,  of  Mul- 
heny,  Fla,,  baa  reeendy  purcbaoed  ooven  30-'  marine  type  Bullock 
generoton,  seven  iMw  belled  exdler*  end  eeven      b;:  induction  motors. 

ST.  AUGUSTINE,  FI,A.— The  new  electric  li^l  t  -.imj.  (or  St.  Au- 
guitine  hoe  been  ioauguraled.  Tbe  Sl  JobDS  Light  &  Power  Company 
hM  campleMiMhe  taoullatlon  of  tbe  itreet  bunpi,  and  the  eerrlee  b  tMm 

CHIFLEY.  GA,^T.    T.    Muirah.   of   aiipley.    i.rit.s    rli;,i    -Hl  .-,ini;,,i',y 

bei  not  yet  been  fully  organized  to  construe!  a  n  iitr  «i>rks.  ancj  an 
electric  light  plant. 

COLUMBUS,  GA.— The  Columbii'^ 

amngementa  for  tbe  iieue  of  $4,000.^  i.mm.I'.    I'lr,.  .,,::[  T,r.r.  <,<--.v. 

ever,  all  be  iiived  at  once.  Bonds  aggregating  Si.^jo.ooo  will  be  issued 
innwdiitcly  and  the  proeeeda  Med  to  provide  <or  carrying  ont  tbe  ceia. 
pony's  plane  for  devetepnient  and  Improvements. 
.  ALB.\NV.  GA.— The  new  power  house  of  the  .Mbu  y  Imer  &  Manu- 
faelttring  Company,  on  tltc  Muckafoonee  Creek,  just  north  of  the  city, 
ha*  been  eemploted.  There  are  two  generatore,  each  with  a  capacity  of 
foe  bp.  and  the  jlant  bia  been  ae  planned  ao  to  allow  for  the  iiutalUiioo 
thiilT'.i***'^  MieUaee  as  the  demands  upon  the  pbnt  may  make 
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rOTI.ATtll.  II>A.— C.  Frrn«  While,  architrct.  uf  Spokane.  \V»Kh,. 
»riic«  that  ihr  I'lMlatch  l.timl»^f  Coiniany  i*  to  c^m^truct  a  water  works 
and  a  heattnK  I'lant,  and  an  eleclric  ligtit  plant  at  I'lMlalch  to  coct  about 
lioo.ooo.     A.   \V.   t^airil,   tti   ral(>iitr,   WlUi..   U  matianer, 

SHOSIIO.VK.  II>A.— The  Shoiihrmr  FalU  Power  Cfmipany.  Limited.  ha« 
Ani>fce<l  ii<  tiinnrl  at  Shu*hi<ne  Kallv  which  ha«  a  fall  <if  .-ai  fl  l(  ■« 
mnr  cuucrctinn  the  tunnel.  The  cwupany  Imw  ttiMteii  a  bi^d  iisue  of 
|j.fOMaO,  The  Vl«nl  mill  hare  jo.txio  llOMt  ymw.  Out  4Mit  <il  l.«ao  hp  will 
be  nmif  Id  utiUir  by  Mtj  ij,  uti  urill  b«  ucd  In  Imiiahing  power  lo 
Twin  Falls,  I<l*,  One  Uc  iviwrMiw.  tAioa  hp,  bu  already  Iwen  atdcicd. 
Tlicre  will  be  6re  at  tke  plant  in  all.  The  conpany  is  now  wurkinr  on 
ilt  canal  at  .\ii»>'t  Falk.  fWf  tiiimel  will  Ix  n  mile  »n<<  ■  li  >lf  """H. 
and   there  will  lie  a   fa'l   of   147   ft.     The  c<"mi*any  now  -m  ,  r^^  rv 

in  the  rield  A^irvryiny  I19  tran^ntii^Miiii  line  to  Salt  Ijike.  Thi«  work  kiarte^ 
about  three  weeks  a|{o.  and  will  be  c<itnple1ed  within  another  ninnth. 
Powi-r  wtti  he  furni^bcd  to  S^U  Lake  within  tbiriecn  or  fourteen  montiiA. 
n*  ptama  wtll  lunr*  nature  power  oi  atoiil  Mm  cudi  M  Upper 
SalawB  Fell*.  «  Lgwcr  Salima  mi*  md  at  ibe  MaM  lii*er.  The  •im 
tetocea  Mate  Md  Sail  Ldic  Ciiy  twM  carry  laantaa  <nltt.  Tha  hiM> 
1aM«»  win  in1|b  *|  lb.  enii  aa4  will  bt  m  in,  in  duntdcr. 

UOltJtr  VKHMON.  ILU-Tbc  TtM^MMy  TdaptiiHW  Cmapany  hw  in. 
creawd  Ita  capkil  •M«ik  ffam  las^aao  m  tsa,ieaai. 

CANTON.  ILL— The  Ccnt'i]  Unien  Tdephnne  Cna^  ii  ^iilac 
ta  cnpdid  tii,aen  la  lavfatint  in  lactl  Hf«kt. 

raiTlTVlLLE.  ILL^H.  a  Hai«adab1rr  wid*  aMoctataf  baw  inear< 
pwiMd  the  FnrilTille  Tdeptaw  Coapany.  iMtnv  »  capttti  «f  *jsm. 

CHICAGO.  ILL.— Reporti  rta««  Ibat  llie  IIIino)«  Manufacturer*'  Amo- 
ciatlon  Ih  (•ti><tii<tine  a  new  telr|»4lA«r  Cftinpany.  which  proini»e»  a  reilticlion 
of  teleplst  rr  cKargea  to  ilio  per  year  and  alw  propose*  niuntcipal  owner 
tbip  «i!   ii<    -yiroi  after  :i  ccflain  immber  of  year*. 

ROt  Kl  t  iHM  1;  L— rMTOMiinn  of  the  Illinois  .Mutual  TeUi'lnute  <  oni 
pany.  reoentU  i:i.:.iri-i:;ih  ■!  with  headi|Uirter»  at  Seward,  are  planned  (or 
thi^  seaMin.  winch  wtt]  connect  the  Home  Telephone  ContlhUny  m  litis 
city  directly  with  tiinc  other  t(iwii»  In  northern  lUinihii. 

BLCXJMINUTON.  ILL.— The  Kinlot^h-lUMinuagtan  Telcptaunc  Cooipany 
la  ptaiaiaB  lo  inataU  aa  cntinljr  IM«  cwipaMlH  ia  i«»  wntrtl  embingc 
oOcc.  Thi  oMuaar  I*  ataa  iaeiallinc  an'tSoao  mrlichtaard  ia  lie 
al  Wanail,  and  Ma  MCrfNad  marlt.  »hicli  «ai  Irrt  uncemplcieai  during 
Iba  irtlMr.  wM  h  MlM  dOfing  Dw  next  two  or  tlirac  noothi. 

mCHMOKA,  IWD.— CHr  Engineer  Fr«d  Cluriet  h  praparinc  plama 
and  cMinmlea  tor  tbe  camirwttaii  of  •  cenduit  apilari  far  all  la«-ltBil«i 
wirr* 

J'F.TKRSlU  Rr,.  INI)-  Tne  Pike  Coiinty  Ttlriihosit  V  ,,v  haa  in- 
creavd  il»  capital  Jtoch  to  $4i.,oi>o.  .\  new  «witchl  i  .in!  ealcn>lont 
will  be  |i<il  in. 

lll.'STINT.nVRC.  INU.~Tlie  Ihiboia  (.sanl)  Trlejihonc  Compnaf  baa 
increaseil  ill  eapiial  <i.k1i  m  acciUT  oeani  w  tukt  iaiprotrcMMMi  and 
tuatalt  new  apparatus. 

INDIANAPOUSi  INQp— It  ia  n|wrt«d  ibai  «1m  Laytacle  Famr  Hnaaa 
Canvaay  aanMnplaMa  Ihe  axpcMiHlw*  «r  *a«t  llniaao  in  fanprovlflt 
and  talar|ii«  it»  plant. 

PERU.  IND.— It  ii  etaMd  that  Jmaia  HerlT.  Joaeph  Aniircw*  and 
oiherB.  all  of  Peru,  will  thin  kummer  conalrtict  a  [x^wer  plane  at  the 
SItoaN.  to  develop  about  4000  hp. 

FAST  KNTERPHISE.  INI).  — Tlie  Fiirrocr»'  Mutoal  Tcteptaanc  Com- 
pany, o(  1-Ui.r  Knterpri»e.  has  bren  incorporated.  Mar»»p  Scdaim  Wflaon 
f»*k*  HTTiry  Kuhlntan  are  the  incortiorator*. 

M\KIiiN,  IMi— Thl»  city  l«  to  he  made  the  -tirnii;  -.""i  I  r  .1  n.  * 
elr^ " t..iU.i>  10  (?hicaKo  via  L^tean^ixtri.  ,Sirp*  IjM^e  .tljta.i>  t.tcit  tikjrn 
to   h."^   ■>    ''''e   conilrueted   between  this  city   and  LofanstHirl. 

i.RliLNFIKLU,  IND.—  riie  Peaceable  Telepiioac  CimpKuy  ol  Jacktijii 
TnvnaMpb  Uaacack  Caaatr-  baa  tkd  articica  of  hteoiporatian.  Fred  E. 
WiUiuH^  A.  K.  BeaMr,  W.  F.  Kirkpairie  and  olhcn  are  direct  era. 

RlCmtOlfU,  IKU.— The  llafar  la  rapacted  to  have  autad  Ibal  ht  «an 
ictt  the  muielpal  elMtric  llfbl  and  potaer  plant  at  any  ikM  far  Se(ai*M> 
Opininna  vary  aa  10  the  adiriuMlity  of  telling  (be  plaitt  and  Hw  CancH 
li  aaoildertny  tbe  qncation. 

TBBBF.  I1.\L:TE.  INU.— It  i>  unJcTHood  that  the  Stone  &  Wtb«tef 
■yndiaale  conlrtnptates  expending  $7110,000  in  improvements  to  its  system 
diirine  Ihr  titmmrr.    Tbenc  include  the  conMruclioli  ol  a  line  Ironi  Shel- 

bntri    I,  >„ll„i.: 

\  INl  K.N.'^r..^.  INI).  The  \'incenne»  Traci'on  k  IJftItt  fompany  baa 
riled  articles  of  im'"ri»<-Talioii  The  c.l|ut:il  »l^nk  is  $ jv,t»,t,iHi,  Itenjatnin 
G.  Iludnul  and  <"hailes  .\.  (iordon..o(  Terre  Haute;  tieorgc  K,  Henry. 
Vinceiines,  anil  H'illiaiu  Foley,  a(  Ht,  I.o«iia.  are  Ibe  iiKorpoiatora. 

TERRE  li.'\L'1E,  INO.— It  t*  uaderatood  that  Ibe  citiwnf  have  voted 
ha  fator  o(  cMabUaMaa  a  aHMMpal  eleeirk  Uitfit  plaat^  and  that  (or 
Uiia  rrawB  the  city  conmH  refioed  lo  coniider  the  bid  of  the  Trac- 
tion C'lmpany  ("t  h  5  .vrar  contrtet  for  ligtitiiit  ibr  »itrit«  and  ha>  aiOicd 
for  a  onc'ycar  hid. 

MItHIGAN  <  ITY.  I.VD.  A.  F..  Smith,  of  Keno,h.%  \Vi>..,  ie|.rrvent- 
inC  a  ayiMticafe  r.t  nas  and  rlrrlTic  I  l;ii-r%  and  elrrrltic  lutes  opcrat^nt;  in 
WtacxHiftint  ia  negotiating  for  tbe  putcbuu  of  the  MtcUiKan  (  ity  Klrctric 
railway  iMr*.  Ii  la  Ibeugbt  Mr.  SaaMb'a  inlcrvM  ia  idrniical  vriib  Uw 
Chkaie  Air  Line  Cempaay  now  buiMinii  irom  Sonib  Bend  to  Chicica. 

mCliaiOKD.  rNO.— The  llicbnHHnt  LiRht,  Hcnl  »  Power  Compaoiy  will 
iMfeaae  tbe  eapaeity  of  it*  power  plant  to  •  eoNiUkrable  ratenL  Some 


of  ibc  maefahMry  wMeb  bat  hreu  in  use  fnr  severiil  yean  will  be  replaced 
hjf  new  and  more  modem  aptiaratui.  '1  he  intention  la  to  hnprore  the 
•emicc  by  co«»troctiii«  additional  lines  in  order  to  comiietr  wiili  |b« 
tnunicipal  plant. 

KOKOMO,  I.VU.— Tbe  Kokomo  M  .tl  t  &  VVntrrn  Tiacnon  *  ..mr>aiiy 
ir^isll  a  rorkO'kw  .\tli«-(  halii.n  v  imliiif  ffenerator  in  il»  new  jioner 
hotiae-  in  this  city.  Tbe  iww  unit  will  venerate  two.pha^e  currrnl  at 
j.too  volts.  60  cycles.  \t  ia  abo  proposed  to  install  a  jo-kw.  direct  con- 
nected fDapnc-lypc  exciter  atl,  a  Jj-kw  woioi  (voeraior  act.  twitcMiuarda 
mtd  eawdenaer.  Tbe  power  gmierated  by  the  new  miit  will  he  nliliied 
for  llghtfnc  aad  power  purpoaea  ahmf  the  company'*  line  and  emeoiilea 

to  be  built  to  Burtiniilon. 

>r(."SK<lGKK.  I.  T.— W  L.  Reeve..  .\  \V.  Robb  and  other*,  of  Un^ 
koRce.  have  secured  a  frandliac  for  an  dcctric  H|bt  plant, 

SIIKNA.VDOAII.  t.\.-J.  W.  Wyniidi  baa  parcbiaitt  Ike  Cily  T*lepli*a* 

SyMem  from  itelt  Itroiheri,  ' 

CF.H AH  FALLS.  lA  — The  eWirie  liiiht  aad  gBe  »t*nt  at  (bit  dly  ha» 

lieen  destroyeil  by  fire,  with  a  loss  of  tjn.ooo. 

MKHIAPOLIS,  IA  The  Mediapulis  .Mutual  Telephone  Cmnpanyha* 
deci<leil  to  increase  its  capital  f,tock  front  |io,oou  10  |/i>,i>oo. 

DEC'OR.MI.  I-\.  — ICngineer*  Roberts  &  .Ahlmlt  t  innpuny,  of  Cfesilnn.l, 
IMiio,  are  ftretiaring  plans  for  the  proiiosed  |>ower  plant  for  the  Hecorah 
I'Kc'.fiL   LiKlit  I'ompnny,  to  cost  about  t7o,ovo, 

RIPLEY.  K,\N, — Tb-!  Ctin?*"""  V'qifry  Te!rt»ltiwu-  i'iiinpai^y  li;is  lieen 
incorporated  with  a  capital  :  t  ■  !i>   \S  .   )     I'.ii>'  i    :i5id  others. 

('.\IJ)U'l'f.T^  K.W.  It  is  fcjitiriird  that  the  city  will  install  a  $15,003 
Iiebtintf  I  1       tl.;»  aprinic.        K.  Roger,.,  of  \Vamrg,i,  Kan.,  is  enaim-vr. 

WH  IIIT.\,  K.\N.— Henry  t.  Scon,  of  .<it.  Louis,  pitttdent  and  trcat- 
nrer  of  Uw  WleMln  Stacliie  lipiit  k  Power  Cotopany.  b  making  arri)ng» 
menu  for  the  erection  of  a  new  building  on  Wdiita  Siraet  (Ml  of  ihe 
preaent  power  hanic  in  Waco  Avctnie. 

GARDEN  Ciry,  KAN.-Wdi  will  lie  reteWed  al  the  oOte  of  Ihe 

V.  Reclamation    Service.    1(76    l''ederal    lluildinjt.    Chicago,    111.,  tmlil 

May  ji,  for  furni«hina  and  insialtlnic  complete,  ready  for  opefOfloa.  *a 
eleclric  piwer  plant  of  ajo-kw.  switchboard,  etc..  for  pumpinit  purposes, 
includinK  boilers,  engines,  generators,  s«  ilcbboardi^.  etc. 

GKAVSON.  KV-  MaxKard  St  WooiU  write  that  the  iKTupowii  rlrciric 
light  plant  will  cost  (s.ooo. 

KL'TTAVVA.  KV.-  -The  Kuttawu  Water  &  Lij:ht  loinpiny  has  dccidril 
10  conalTuct  an  electric  liKht  plant 

MON'TICpr  141.  KV. — An  electric  light  plant  is  being  installrvl  liefr  ar-J 
will  hi  .1:  with  direct-current  apiMuatio,. 

SPRi.MiUhLI),  KV.  The  .SptinjiWId  Water  tt  tieeific  Ugbt  Com- 
pany ia  Intlallinic  new  machinery  in  its  idant  in  order  to  provide  for  Ibe 
supply  of  Dew  lines  which  it  will  buiUl  at  once. 

SOMERSET,  K\  I  1-  Somerset  Water.  Light  &  Tractioti  Cooipanr 
ha*  coouanwed  gtiuluig  t»i  ita  aucct  tatlwajr,  aod  will  alao  nnnMioct 
lia  wiring  eiialem  for  f  nmiahing  eleetiic  l^bt  end  power. 

FRESQUE  ISLE.  MB.— Tbe  t»t»  amnawb*  Bleelifa  INiwer  Company 
b  arranging  to  let  tbe  eontract  far  llic  CMialnKtleii  o(  Ihe  pole  line 
ffom  the  Aranaiaah  Van*  la  tlonltaa. 

T.KWISTONi  ME< — In  eorrecliun  of  :iii  itrnt  which  appeared  recently 
in  these  colmnna  to  the  cgect  that  it  had  been  voted  at  a  tnwn  meeting 
to  make  a  5  year  contract  <>.r  tiKhiiiie  l.ewi>.ton.  we  are  in  n-ccipi  cl 
the  followini;  from  a  r  r -  iti  lent  in  that  city.  II',-  ii,  .lv^l(4  the 
lilant  (ram  whicli  the  arc  lain|»  are  ofieraird  ond  it  i*  run  by  water  [lower 
front  lha  pnnipblg  Motion  at  a  cost  per  arc  lamp  itot  to  exceed  $.1;  r<r 
year.  The  electric  light  eotnpany  supplie*  Aabam,  which  I*  }i»t  acrvw 
the  river  from  l^iaioa,  vdlh  Ugbtt  at  |$|  per  arc  lamp  a  jear.  A*  iba 
city  plant  is  beina  operated  in  a  aaliafaeUiry  maMWi  no  I— M#att 
change  is  contemplated. 

HY,\TTS\'ILLE,  yxi). —  The  citiaens  have  voted  in  lavor  of  iaanlat 
I1./.000  bonds  firf  a  municitul  electric  light  plant. 

-\NN.\P<>I.IS.  MD. — A  till  has  been  introduced  to  repeal  and  re-eitact 
the  charier  itf  the  Patap-ico  Electric  and  NLanufocturtnc  ('»»nipany.  Ibe 
iiicuniurators  are  Ceorge  W.  Harris  and  Thomas  Van  I  in  ,i  New  Vork. 
and  Jiiinea  .\uwIIb.  o(  Maryland.  The  com^ny  is  autboriicd  to  lo  .1 
■eneral  dcBtrm  hnrnnrm  mmfeetnrlnc  aod  *elli»K  electrical  m,vchuicrv 
and  applimcai  and  ta  opeiatt  cloctric  ligbl  plant*  in  any  pan  al  XUcylaad. 

TAUMTON.  MASS^The  InU  M  eatabliah  a  nnnicipal  IWkt  baud  In 
TtewtM  «*•  rtjteied. 

XAHDOLPH,  MASSu— It  waa  ftewMacnded  al  Ike  town  macting  that 
Ibe  iHBi  of  ti^jiHt  be  rtlaetl  and  apprepriated  for  Bgblhig  the  atriclr  hr 

dcctrielly. 

BROCKTON.  M.V5S.— All  order  hi*  been  inlradacad  in  the  Comaan 

l*oun<il  for  niutticipal  tmncnbip  of  ibc  glK  Olid  nieelric  Sgbling  pimil* 

ill  the  city- 

I..v«  KE.Nt  K.  MAS.s.-^The  Waahlnttoft  aHla  arc  lo  evict  a  new  power 
house,  the  pi,.i,h  i„r  ufaieh  are  being  drawn  by  Dean  and  Uaia.  the  atlll 

englnecjs  of  IJo.toii. 

NORTH  .M  ILKIIORO.  MASS  Tl,e  town  vnted  at  tbe  annual  meeting 
rii:<-iniy  to  .-ii.i  roi.riate  the  sum  of  f.is.oon  for  the  enlargement  of  the 
tTiuniciii.il  lixhtiriK  I^lant. 

.\(  TUN,   .U.\»». — .\   pclitKnn  has  been  •abniiUcd  lo  tb*  Lcgi»la<ar< 

to  amhoriM  the  Amerittan  Waahn  Canpany  of  New  Jeney  to  fumiih 
rbcirie  light  and  power  in  Aeian. 
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NOKTB  ADAMS.  MAS^.— Ii  it  mtcd  that  Uic  right  rccenily  obtauMd 
IM  Hdrlk  Adama  dM  &  Electric  Lictii  Company  from  the  kK»Jatt)r« 
M  nw  rtrntt  Unm  Ac  DaoCtld  Rircr  ii  M  be  wplorcd  in  tk»  m*aufat- 
tm  «f  PaitiMd  MMHl. 

TEMPI.ETO.V.  MASS.— C.  C.  Spear*,  town  tMi,  ai  Tcnplctat).  pott 
dScc  BaldwioirilU,  wrttti  thai  ao  eltctioo  will  b«  kM  la  II«r  t«  ToW 
On   iMullff  honils   fur  in  fifctric  light  plant. 

MANCHAL'G,  >X.\SS  '  At  the  linancia".  to*n  ni'ctrnK  htM  r'-v'ri:ly  it 
»f«  voi«l  to  li|hi  the  itrntt  of  M*Rchta(  hj  electricity,  thia  will 
be  done  at  mmb  m  tmalfmailm  «M  t*  1^  'Mt  <h« 
Coanpany.  ' 

FALL  RIVKR.  MASS.— Crew4  Ihn  bMm  feMlmi  iar  1 
•r  4bc  new  electric  power  kMM  wUch  I*  to  ht  Mh  fw  Ifct  Fall  Itiv«f 
Eltetirie  UgjK  Catpyaajr  at  the  foot  e(  Hi«lw«y  Street.  The  eo0mctii>( 
oaibieos  art  HaUiird  t  VttmA,  of  BoiioB. 

WINDSOR,  MASS.—TIm  WindMr  >riBt  warku,  wbicb  vcrc  formerly 
llfblcd  by  (as  and  cicctiadly.  wiO.  hOMftCT  fee  lighled  with  electric  lamp* 
ibnoffaoni,  ud  the  cfa«a|*i  sra  mv  Mas  Bade.   The  coapwjr  ia  in- 

NEWBUKYPORT.  MASS.— An  effort  n  being  made  ic  haw  Weil 
Newbury  ttnile  wHb  Ceorxrtewn  and  flioveland  tu  hnM  an  electric  plant 
for  the  purpose  of  furniftfaing  light  for  the  re«idence»  in  the  variotia 
Iswnt.     The  poser  station  vill   lirnbably  be  lucalcd  in  By6eld. 

nkKrKFIF.I.n,  mass.  — Tlie  bigh'trntion  po«ef  line  between  CMitdoer 
F^1''^  .11  J  Hiilltj.  upLQ  which  the  Conmc:  c.it  \  ilU.  Str;-::  Railway 
lui  been  working  for  the  paM  ibrec  is«ntli«,  hat  been  teated  and  put  in 
auratfcm.    It  4tH«ti«  rlceitkitir  at  n>oae  *alta  I*  tka  fladley 


MEABOoy,  Tkc  wptM  coMaitM*  wt  tha  alaairia 

■lam  ladt  tel  It  irRl  aaat  ateot  tfayaaa  w  fHparly  a^tdp  <kc  i 
the  nnded  new  macWaciy.  The  taaiMlUn  ia  eauaUMiag  whether  m  adl 
for  thin  apprDpiiathm  or  I*  iubtaic  a  plan  t»  hoy  aiiaivy  dcUrend  at 

the  i>o»rr  station. 

\V' i_" KLtS'rKK.  MASS. — Accurdinft  to  (^rcsk  repoTta  a  plan  bu  been 
li'lvdr.c' ^1.  which  propoae*  to  obtain  »<ifl>ci^'ri"  ftp'Arf  »n  r-.ir  ,1.1  clfctric 
[i(jynin^-   1  1  vot   from  the  water  now  used   f'  :    f.i:i:ily  .  r-i'-r  pv.':"--9^ 

aa  it  falls  from  the  reaerroi/i  here  down  tA  the  city.    The  propo&itian 

la  aad*  hr  a  it^Maaaiailvc  «t  the  Alhaagr  AniMnaile  Saas  tam^  Coos* 
■lea  that  IH«  plan  te  feUvarcd  in  ae*cral  walem  eNiaa. 
ia  laaa  Mhm  ihii  ta  Waiafaier. 
IfOIITR  ABINGTON,  MASS.-The  Suna  *  W«baler  Catapany.  of 

BoMon,  hat  asBumeii  caalial  of  the  Electrie  tiglit  &  I'owet  Company, 
of  Abingion  and  ItocManJ.  The  rnmpai^y  will  be  continued  under  the 
name  of  the  Electric  Liffbt  It  l*p»-er  rrmi>any.  of  Abincfon  and  Rockland, 
for  the  present  at  leait.  Tht  ;i  ..ut  And  irTt:  <k-'A  \r  improved  ajid 
enlarged,  and  the  iy*tfm  may  i>c  i;3tlccde4  lu  Wcas  Hanover.  Soperin- 
trtidcnt  Prank  N.  Sander%on  will  contilnie  in  charge. 

IIAN'OVER.  MICH. — The  Council  it  reji.-irnd  to  hive  <Ie<-Meit  (o  imeal! 
water  worki  and  an  electric  ll(bt  plant. 

MARSHALL,  MtCH. — -\t  Cerrsco.  west  of  tlurt  plai;^.  E^^u  dams  U 
loO(inK  to  the  Commonwealth  Power  Company  were  csrried  away. 

PONXIAC  MICH. — Karoum  UrotherSf  of  this  city,  are  promoting  an 
eleatfia  nilwar  la  aaoacct  St.  Cfeartaib  Ahaa»  St.  Lasda  and  Ithaca  and 
lhaa  tan  aaaih  ta  Owe«w>. 

IROK  UVER.  MICH.— At  the  necnt  eillaie  cleetten  ia  lUa  place* 
the  pnpofHiaa  to  bond  the  auoielpilllr  far  laeioea  far  Iha  palpate  of 

iitai^lling  an  electric  '.ieht  plant  was  carried. 

GRAND  RAPins.  MKII— \.  Walk.x,  itf  Widkerville.  and  Dr.  a  R. 
Hale  and  E.  L.  Bnoln,  «{  Uceperia,  aie  aald  to  ha  the  praoaiara  of 
an  interarhaa  ralhrar  batwaea'  Walkecvllle  and  lUa  cUy. 

HART,  MICH. — The  Vilhce  Council  if  considrririK  the  qilettlM  «f  la- 
eufaif  tao.oeo  bonds  for  huying  l>'r:il  power  to  uix-^atc  the  liicfatiDf  plants 
or  to  lease  the  t'rc**nt  t'lant  to  a  lyndicate  i\hich  hi»  plant  for  a  power 
plant  on  Peremariiuetto  River. 

ALI'KNA.  MICH. — The  Comm^in  Council  hAs  framed  a  franchite  for 
the  coiifctrucTion  of  an  electrrc  railway  heiweco  this  city  and  Lonii  Lake, 
a  di;4tance  of  9  miles  Dayton  \V,  Clotser  and  Jackson  and  Monroe  capi* 
taliKts  are  interested  in  tl:e  pr(iject. 

L.\rF.IUi,  MICH.  F.  J.  Sclilegel  plant  to  install  macbtociy  at  once 
in  Ma  aaw  elcciric  lirilt  plaal.  He  had  etdcra  placed  for  the  appai  Mi» 
ihiaa  jm  an  hut  waa  waHe  to  pet  0  franchhc.  Now  evarptMiiE  ia 
ready  hat  iha  iaatalilai  «f  the  aneUaary. 

BIC  RAPIDS,  MICH.— The  Grand  Rapide-MMketen  Water  Fomr  lilae' 

trie  Company  will  furnish  power  to  light  the  streeta  of  Ihjt  ei^  at  IhO 
rate  of  $55  per  lamp  per  year  for  ten  yenrs.    The  conspUky  ia  alio  10" 

quired  to  fnrtii^h  poncr   for  manufacturing  purposes, 

RICni.AND.  MICH— William  V.  Jacob*,  of  ChlcaKo.  has  aakad  Iha 
virase  board  and  the  Richland  Township  board  for  a  franctliae  to  e0O> 
(triict  an  elecfrio  railwsy  from  K;iIai?i:irco  to  Ku->i].iisit  end  tOlith  iKe 
fjrond  Rapids  Itattie  Creek  line  no*^  b^iirp  convlrnc:-. tl. 

I'O.N  rIAC.  MICH. — The  Ponti.ic  .siamlard  Liuhlina  Cl^mpany  will  install 
a  new  geivcratar,  (wii«bbai<(d  and  licblt.  It  '\'  l^lirvcd  ilul  eventually 
power  (aaaialtd  from  die  Huron  Rrser  will  be  delivered  to  this  .place. 
Qlenn  D,  SadA.  of  Jechian,  <»  the  new  manager  of  the  company. 

DETROIT,  MICH— Maidiew  Slulh,  of  thia  city,  who  tip  to  the  taaent 
aale  of  that  prepany  to  the  DetMlt  Unitid  Railway  was  preaMot  tad 
teniiwt  nmager  of  the  Oetnsit.  Menrcc  R  Toledo  Short  Uaa,  la  oaaaM- 
cihii  a  propoaitiaa  to  haiid  an  faaponam  inlcmrban  line  in  PdljiairtraniB. 


GQMSTAimili;  mCIL-Wda  win  probably  be  called  for  In  May 
tor  the  dnalapUnt  at  ite  walar  power  of  St.  Joseph  River  at  Con- 
(lanilor.  Tbe  prohaHa  aaat  of  Or  warfc  la  placad  at  <iae,MO.  H.  L. 
Martcnaiein  it  tbe  osracr.  H.  ^cm  Sehoa.  S4  W.  Coagreaa  St,,  Detialt, 

isr  tbe  eikgineer. 

DETROIT.  MICH.— The  Detroit.  Flint  Rirer  ft  Saginaw  Valley  Rail- 
ronfl  ia  securing  the  rigbt  of  way  for  an  electric  railway  to  conitect  Detroit 
atiil  Saginaw,  The  company  agrees  10  begin  the  proposed  toad  on  or 
btiure  October  JO,  too?.  The  work  of  grading  in  the  towntkipa  i*  to 
be  door  under  the  aupervision  of  the  cominiwioner  of  highway*. 

GRAND  RAPIDS.  MICH.— U.  R.  Wager,  repreaenting  the  CaamMNI' 
wealth  rower  Caopaap  of  Jaehaon,  Michs  haa  aaked  the  Board  of  Snpow 
yfaara  of  lonU  Couoty  far  the  privHrpe  of  constructing  a  power  dun  oa 
River  In  I.yooi  township.  Thf  roniT':ir>r  ri'rci.!;.-  rwns  and  r^erates 
dim*  on  the  Kalamaiou  Ri^fr,  s:h.-t.ii:i.v;  sb m  .L.'.ir.^  hy.  and 
tiipptyInK  five  cities  and  two  intir-.ir'j.iti  Iii  i'  With  the  new  dam  in 
I.yoni  Township,  the  i  ni;i.<i  .  i^ri  c.iily  lorivey  power  Into  liaila. 
Muir.  Pcwaoto,  Portland,  Belding,  and  other  villages  io  that  Ticmity.  The 
Caaaamnwealth  Ceaipaay  «aa  otfanacd  under  the  bwi  to  Maiaa  aad  la 
aapkaliaad  at  |4^on<oan. 

LEWISTON,  MlNN^LawJatan  Talaphona  fiwhaape  Ceawony  haa  hi' 
craaaed  Ha  caphd  fiaai  Viokoao  l»  9ag,o«a. 

ST.  PAIILs  lCnW.^^r.  Stichncy  and  Mr.  Crotby  have  formed  a  new 
eOtpOfation  far  flia  ataelioa  of  their  power  planl.  which  will  cost  abavt 
)75,ooo,  and  trill  he  located  east  of  the  Stickney  foundry  on  CuMer  Street. 

SAUK  RAPTO.I.  MIMN.— the  Watab  I'nip  &  Paper  Company,  of 
Sauk  KapidA.  MiT'n  .  h«s  pKirebasei^  sd.'litionnl  .XIIt?  Chjlni^ri  c'^^ctrical 
machinery,  c.  nMiCi^ni.'  .if  m  ackT' ^.-j*':  iinfsi- [^,i-.v.^r  m  !.m.al!  indue 

tion  motors.  The  ttew  mtU,  now  ncaring  cosnpietion,  ia  equipped  com- 
pletely with   Allis-Chalmers  apparatus. 

ST.  CLOUD,  MINN'.- -Two  damt  instead  of  one  ate  to  be  built  across 
the  Mhulaaippi  River  aooth  of  St.  Oaadk  ia  aider  M  derdop  the  wainr 
power  neeceaary  for  the  propaaed  apeiatiena  of  the  Miiataatad  River 
Power  Company.  One  of  the  dama  ia  to  be  built  near  Clearwater,  the 
other  at  Monticello.  Agents  of  the  company 'hove  already  bought  Aowage 
rights  for  both  structures.  It  i»  e«tit»i»ird  that  the  proposed  wcrks  -^-i'l 
involve  an  outlay  of  more  than  1 1  ,■  >  >  .  b(it  the  company  i.. 
have  unpSe  finaiacia]  badcing.  Pulp  mills  are  to  be  erected  at  Clearwater 
and  MoHiMlo,  and  cicetfla  power  wiU  ha  traaaaiillad  fro*  the  lerawr 
plaaa  10  Si.  Ctoud, 

LEXimmW,  HISS— Aa  ctedian  wiU  praUh^  iooa  ha  held  Io  vote 
ea  iMdat  S<aii$aa  hoada  for  an  cleclrie  Hghl  phmt,  R.  E.  Wilban  ta 
dty  cterfc. 

WATER  VAtX£Y,  MI&S.— Tbe  dly  of  Water  Valley  is  a  recent 
purcbaw-r  of  ,MU<-<~halmert  elcetrical  aiadlhieT>',  consisting  of  a  its-k-a 
belted  generator  and  a  6-kw  rxdter  for  Operaiion  in  conjunction  with  it. 

HOUSTON,  MISS-— The  city  of  Hoviston.  Mi-v  ■%  a  purcbaaer  of 
new  electrical  apparatus  from  ih'  AV  i.r  <;  h^iirr  '-.jrijisny,  Milwaukee. 
The  new  outfit  consists  of  a  60-hw  feiterator,  *  jri  kw.  direct-eonneetrd 
r*.         ..nd  nine  transformers,  built  at  the  rompany's  works  at  Cincinnati- 

KAXSAS  CITY,  MO.— The  Jackson  County  Hrat,  Light  A  Power  Com 
pany  has  In-rn  granted  a  francTilfe. 

('OLI.'\ll!IA.  MO.— The  ctiitena  bavc  voted  to  issue  »jo,aBo  bond*  for 
extending  the  water  warfia  and  dealrte  ll(ht  plaat  John  8.  Kehaatt  la 
ciiy  clerk. 

KAOOH,  MO.— A  awv*  haa  beta  inaainniait  at  Oalleie  Ifeind 
to  haHd  aa  {atamrbnn  laihaay  fram  HaatatHNe  to  Naeaa  hy  way  of 
^  patalb  Capiefai  C  J.  DuBoia  It  imcrcflcd. 

VBRSAIUJSS,  Ma— Aa  Oleeltaa  wao  Mi  at  VarHBhe.  ViA  ao.  oa 
ihc  iaaae  of  «ity  honda  in  the  anoinit  el  ttsoao,  ta  eoaplcte  and  attend 
the  eleeirle  Kifit  ayateai.  The  propaeitiaa  waa  carried, 

CHOUTKAU,  MfiHfT.— J.  W.  Jaiaeaea  «  Sma,  of  Stella.  Neh.,  ha»e 
decided  to  eonaUnia  a  Rouriap  miH  and  claelrle  liibt  plant. 

flRAND  ISI..-\>rD,  NEB.-  The  citiiens  have  voit-d  to  iMue  Ijs.C"' 
bonds  for  an  electric  light  pl;int,' 

LINCOLN,  NEB— Uiil<.  wi!l  be  received  until  .\pril  ii  by  the  Secre- 
tary of  the  Tressnry  (11.  A-  Taylor,  as-l-lant  secirtary),  Washington, 
I'.  C,  for  fuTtiishirig  anil  inf>t«llin$  in  the  U.  S.  Court  House  and  Vo^', 
OtHce,  nt   Lincoln,  certiin  comhinatiun  cas  and  eh-v'tric  lighting  fixtures. 

GRAND  ISL,\NI).  NKi!,— Bid*  will  he  received  hy  the  city  clerk  at 
Grand  Island,  also  hy  W.  K.  Pilmcr.  tortrulling  engineer,  71II  Dwight 
tiuildltig,  Kanaaa  City,  Mo.,  uoiil  April  aj,  for  the  eqaipmcut.  material 
and  aupplieB  far  Ihn  alaelrie  Ufht  plaat  and  water  WMte  iot  Oraad 

Island. 

RKNO,  NEV.— All  the  offidab  of  tbe  Reno  Kkctrk  Upht  k  Fowcr 
Company  are  being  exanJfied  by  tbe  Clly  Cosiitcil  in  reference  to  ■  pro. 

pofted  ordinance  of  the  city  which  will  cut  the  presci.t  rate  of  'Ite  COIB- 
lainy  in  h»l(.  The  company  is  financed  by  the  Fleishhackcrs  of  Sin 
I'"rai^ci»co.  who  also  operate  the  plant  at  Floriston.  which  sufplir-'  power 
to  tile  Reno  concern.  The  contention  of  the  officials  is  that  the  Reno 
firm  inirchnses  power  from  Truckee.  and  as  the  latter  is  beyond  tlie  reach 
of  nntnieipnl  nrdin.tmees  the  rate  to  be  imposed  on  Reno  abould  net  ha 
made  lower  than  it  is,  as  the  Truckee  rate  would  prodnce  a  lowv 

RAYMOND,  M.  H— The  CMtraci  for  VUMn  the  toaa  hy  doelrie 
light  haa  heca  icnewod  lor  the  lerai  af  dec  yeara  at  a  priee  eol  iaeeadlap 
|t,ooo  per  year. 

TRENTCOT.  N.  J^-^Tha  hm  which  wHI  eavower  the  Oly  wf  ^mdea 
M  laane  haade  for  ila  own  Kghltnc  plaat  haa  paaaed  the  Hoaee  end  la 
now  la  the  : 
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kihAk.NV.  X.  J — Tilt  I'ubtic  STrvicr  1.  ■iri«>raliun  lul  •ccuml  tite 
<'<<ntl«cl   for   li(bttn(  llir  lo«l>   for  yr3<%  U  ft}  per  light  per  fCW. 

ior  arc  lights,  and  its  for  iiicjuidriccnl  liKhls 

KM  I:  VN'K,  N.  /. — The  Monmo  r.li  li  .i  'ion  I  ttmimiiy.  *liic)l  optrBlc* 
Ix^lwrni  Re<i  litt\W  ami  l^wg  llfiiich.  hi*  appliol  fof  t'lmncbuct  irom  Utc 
Red  flank  canMiiuinnrri  »nii  from  ihr  ISuard  et  ftttkMttt.  Tlic  ihui 
of  exItlwUin  ««bra^<>  »  ticli  li»<-  in  Hid  IlnnW. 

JKRSKY  CITY,  N.  J— Thicc  h»»  been  rcco:  1.  I  m  •  .  kr^ider'j  oflkc 
n,  mori||*K«  nbetcby  U'luilcuni  Counijr  Railway  It  Ijghl  ComiMWy. 
a  carpmaliwi  ait  Am  Stmt  •(  Krw  |mcr.  pteian  M  Um  C(qr  That  Cna- 
paoy  of  Botlon  w  tfypic  an  lis       ui4  pcnoatl  ciute  in  tkt  Stut  of 

f  bomb  nmumtaf  to  •«,$••■«••■ 
Ikii  UsMr  of  b<it>dl  (mm^ooo  »ri'  Is  he  nmed  M  anee,  fS4o»«00  a>c  i<> 
be  Rtaincii  for  uaprMcwnMt  and  Uk  fcmalataf  |*oo.0M  •■«  ntrvKl 
for  tMrawMtt  cxMiiiMM  and  ktncnnaau. 

PfKE,  X  v.— Tha  liliitM  ka*c  vMrd  la  contwuel  an  dcelrk  H|ln 
I'lam. 

TROy,  M.  Y.^the  FomI  Park  Railwiiy  ComiiioDy  kw  valod  to  incmiic 
The  capital  olocii  from  jlaouoas  to  t7$0i«aak 

wil.l.lAMSON,  N.  v.— It  I*  flatcd  «lui  the  Sodm  Gm  ft  Electric 

Kitflit  C»nifany.  rif  ^orfts*.  U  ffi  nrlmtl  its  fty^tnti  t«  WOlLanMIU 

Kl'NKlRK.  N.  "i  I  ti-  I  I.:,  in lie  I  »iii|>aii)'  hut  begun  arrange 
tikrtii>  mwaril  plaok;^  i;>   -a..^^  ^uJ  v.ii)tc5  iinilrrKruurul  in  llunkirk. 

I'TR'A.    N.    Y. — Tile    I'tK-ji    '.afc    &    Klvctrir    <  rtihpjiny    ha»  npplle'l 
To   ihc  conimitfion   tor  authority   to  incrva»e   ili   cafitat   »U»ck    froiti  $.•- 
ooii   to  $i,5o«,c"»o. 

LOCK  PORT.  N,  Y,  -It  i<  reported  that  ifae  Oaietio  I'owcr  C«a>|iony 
)i»  viiteii  t.-.. 111.0,000  for  ilii:  inaiedlaic  compJoilaa  «l  thr  coMpuiy**  power 

jrlnut  "It  ihr  l.'ana^liaii  iiide. 

(  ATSKII.I..  N.  Y. — The  (  at^lcitl  EIrctrk  Railway  Company  ci^nlrm- 
pl.itr^  a  A-lkiile  rxiciidton  to  Cairo  lhi«  iprini[.  \V.  T.  Seanian  ik  fiuper 
ililen'Jrnt. 

IHil  i.llKKKISir.  N.  Y.  Ilids  Hill  W  received  by  T  K..  McGart. 
Secrclaiy  ^late  Conimiinion  in  Lunacy.  .Mhany,  until  .\pril  ii«  £ar  fire 
alarm  >ya«li4  at  tbi*   Hudson  River  State  IliMpital.  roughkeepiiM*. 

ALBANY,  N.  Y.— The  Uomc  I'rlri'hone  ( oniiiany  hai  incrcMed  lU 
kHii-dlMaact  icrvlee  Iqr  a  eoatUnMioB  of  ike  iDdcvcndent  tdepkoM  oom- 
inain  in  Olaigv  Caonljr  and  the  tctriMIjp  wneMldllltr  OnCMn. 

\I,n\N'V.  V.  v.— Tlie  Sine  rial.  4  F-tr^triciiy  ronimi«*iDn  ban  given 
It*  pemiiiniiHt  to  the  Niagara  L'alli  Kleclric  Trjiti*min*iiMi  Compafiy  lo 
in^rra^e  itx  rafjitat  mock  from  Jmo.-ioo  (o  ^^.joo.'soo.  The  C'tminny 
B«keil   to  mcrcaM<   it   to  Is  i>.io,oiK> 

urn- ALO.  N.  Y  -  It  i^  Malr-I  Ilijt  II  bit:  will  piuhahly  W  inlr.Kjiued 
ill  Ihr  Lediiitalure  lo  enipoMer  tllc  cil>  of  IIufTalo  to  bmld  ilfieU  fnr 
ihe  con!iInicliiiii  of  a  muliK-iuat  liiihtiiiK  |d*»t  in  confotntity  with  the 
vile  of  the  |K^iit'i^  II   'ke  ta«l  eU-clion. 

OA.-iTO-S"  L\.  .V.  C.  The  I'ieilinonl  Telejih-ine  &  Trleeraph  Cimipany 
ll»CTea*ed  it»  capital   (r<ini  $j<..<I€hi  i.t  J/iki*h>u.     W.  T-  Ixive  it  presiilenl. 

lilt  KoRY,  ,V.  C — Tkr  Water  iVwer  6e  l£lcciric  Oioapany.  «i£  Ilickury, 

i<  tr|.f.rtca  iamrponHOili  »iik  a  cirlul  of  fj|o,«oa^  lo  conttroct  dan* 
a<Ml  iioKcc  plonH.  and  for  Kgktinc  tkroHgb  Catawba,  CaMrnll,  AlMaiH 
dvr,  Liacela  and  Claeoland  CtMiillM.  Ineoriioraiorii  tl.  B.  Ttamtaai,  C- 
F,  nriack  aad  oikciK  lit  of  IIIelMrr. 

SPRINGFIELD.  OHIO.— Tk«  Wukingtoa  Tractian  Caawaay  kaa  iit- 
crtaied  iti  capital  froM  $io,ooo  t»  (•oo.aao. 

YOl'XGSTOWS.  fHlia^Tka  Central  t-nooa  Tifapbom  Coiapaiir  i* 
ytaniiliM  to  creel  •  new  ndiange  kulMInc  in  youncttowa, 

LAKEWOOD,  OillC)  — The  cny  ,idu<ini>traiion  favora  (pending  ^$,000 
for  a  new  geociator  and  engitie  for  the  mitnicipal  liffhttnff  plant. 

l'.M'LI)(Nr».  OIIIO.--A1  a  re*ein  special  election  the  cililcni^  Vi.leil 
alni'l^t  unanimously  in  favor  of  is»uinK  |u>.ow  bonits  to  purchase  llic 
loc.il  li^hiinR  plant. 

<  oVINOTON.  iiiuu  — Tke  CoTingtim  Hoine  TcIc|Um>ik  Company  ka> 
increa^i'd  11 '  ca|>iial  vlovfc  ffOHI  tUM*  |0  liri,00«  Wtd  fTopOt**  tO  IMkO 

imtMnlatit  int(iT'ivrnvcn1» 

\KHO\'.  Ollln,  I  111-  <  t'Uiily  t  ..iTimi'^lof.eis  01  >iimrit1  <  "^tnty  ate 
hnvinic  pliin«  |<re|<iirri|  for  a  liiflitiriK  and  hi.atinK  plam  to  \*r  in>;allt'd  ir. 
Ilie  nrm  county  <<kiii  hou«e. 

UM.LSIU  Ri;.  OHIO  The  Tn  Slate  Traction  Cominny  bt*  appli«l 
L.i  a  Iraiivhi.e  \;  etiahk  it  ii>  eriier  WcliikBrilr    The  OMaptify  e|ieralf» 

Ti«l»ern   .Stenlieni  ille  ami  W'hrrlinir. 

HKOOKVILl >.  CIMIO      Ihc  vvhigi  h..M   ^„  elrclti  n  A|  ril  .:  1  lo 

*"te   r.n    fire    n  r.lti'f   >■(   tltatiuv   l;.ui"  1ki:i'I*    iwt    tlic   I'Mtj^.t^v   i.|  building 
a  miilii<l;i;il    .l.tltlv    1ilthlir.|[  [lant. 

(  I  K\  |;i.  \Mi.  niiiD  III.  ^..i,,i^,!  1,,,  11.,  i.;.>Miakaienl  of  a  liiclit 
-ii  1^  iM-*«  r  .It   t»i.    ii:.rl..n[e   r* i- -n   *..rl...   'waa  awarded  ky  ike 

Koarii  of  I'ulUK  Works  to  4  ,        IlK-ilMinn  &  t  ix 

A.SIITAKULA.  tllllO.— Thr  A«iliiiM«  I'nundl  kaa  teerimd  a  pro. 
piMal  fraint  ftnoMsal  a^nit*  bniM  a  new  t'>AMi>««o  waietwurlie  and 
electric  liabling  and  power  plam  »e*i  of  Ashialwla  karbur. 


tW.NIo.N.  olllrj.— The  .Merclianis  Ileal.  Ufbl  4  IWcr  CisiiapaBy  kaa 
■laried  ii«  lifhiing  and  lieaiint  sy>.ierot.  The  company  is  paiWai  Ikc 
Nernst  lamp  and  bas  a  number  of  contrada  for  thcic  lamp*, 

.MT.  VERNON.  Otilu.-  Ihe  Ml  Vrmun  Teta^M  GaavHiy  b  pi» 
parint  plana  for  a  new  cxclaange  Iniitdiiig  wkieb  «Q1  he  andcd  «  OlM«i 
and  U  will  make  intiiaruBl  inpeoveiMnla  I*  iti  •wMdikoaH  and  ayaleib  in 
gennalt 

(  OUIMRUSi.  OHIOp-Tfe*  nunkiptl  Niblinc  plant  is  greatly  over- 
loailed.  and  it  kaa  been  decided  to  tkrOar  Coo  ti(fats  out  of  service  until 
such  time  ax  sew  ■ctMrilftii  awiPMU  «Mi  bc  ItMtalled.  An  oidintRoe 
to  vll  bonds  10  praride  fiir  additiaiial  nuebinety  k  now  bdnc  MniMeeed 

by  the  coun?ril. 

YOf.NC- I '  i\\ \,  (I'tlij  I  Ai:,-.  ii   Noith  .\veii.ie  and  llcl- 

itwnt  Tark  Cemetery  have  petitioned  the  .Mafaoning  &  ShcninKu  Valley 
Rsilway  ( onipaay  to  extend  it»  Norlh  .\vcn«e  line  to  (he  cemetcfy,  ■ 
distance  of  j  mflca.  Mr.  Kaiadall  Moutgoioery.  general  manager  of  tlic 
company,  la  eoBEideflBg  tke  prapoaltion. 

STEUBENVIUX.  OUIO.~11w  Iftttanal  Telqikonc  Company  haa 
elaaad  lb*  OpIiOBl  for  the  purckate  of  tke  nocnb  Tdepbone  Cosnpaay't 
enbange.  The  new  eomtiany  propoico  to  rebuild  tke  linn  and  phni 
IhrouKhfKlt.  The  acijulsition  of  the  plant  by  Ihe  National  will  irivc  Sicii- 
benville  greatly   itiiprovevl  long  ^lisiance  aervice. 

LIM.V,  OHIO.  The  City  Council  has  appropriateil  $.;3.o[>o  for  the 
purpose  of  installing  a  new  boiler,  eiiitille,  pumps  and  electrical  e^)uipitw-M1 
ill  the  w.ttrr  works  station.  The  Lima  Railvrays  &  liirht  Company  offered 
M  »u|>|dy  the  necevary  ciiemy  at  t  ccitls  per  kw  hour,  bat  ike^  cttT 
decided  it  could  save  money  by  instaJling  its  own  machinery. 

(  I.KVEL.VNI»,  OHIO.— The  Rockford,  ReloU  i  Janesville  Tr»fii>.n 
Company  has  been  abMrW  by  ibe  Rockford  IntcriuiHin  CiHnpauy.  and  « 
new  CDrporation  knoarn  at  tke  Roekfard  ft  Interarbaii  Traction  Conpaagr 
baa  takeit  over  the  (omMlud  proprrlict.  Tke  Hoc*  eoHOlMMcd  aft  til* 
Rockford.  Iteluit  &  Janesville,  the  Rockford  Intemrbatt  and  Ike  Rockford 

Fre.r."fl 

I-Ri:i>t:RU  KTOWX.  OHIO.  . Waller  C,  Bill.  Maw.r  of  ib.s  place  and 
Ihc  chief  i>rumotrr  of  the  (iali'.'n  Southern  Kailisay.  which  will  extend 
from  Cilion  In  Mt.  \>rnan  by  way  of  rredericktown,  slalea  thjkt  Ihe  riglit 
of  way  has  been  secured  and  that  F.astern  capitalists  have  agreed  to  finance 
lite  propiMjiion.  It  is  thought  thai  work  on  the  tine  will  pr(>liab1y  begin 
Ikia  onaMier. 

UARSElLLh^S.  OHIO.— E.  K.  Uankey,  of  Ucuoit,  >Iicli..  and  G.  W. 
Meabar.  of  CMnndmas  pveaidant  and  wcrcMlT  laapaaliealr  of  ihc  VindfaV' 
FortM  ft  Marfan  Blatiria  Mhray  CaMpMif.  ba*«  MiHngad  for  •  rMk>  of 

way  tlirsuKh  this  districl.  Tk«  line  nrill  entend  from  Mwiotl  lo  Rndltp 
by  way  o(  Marvillrs  and  PorcM,  and  it  la  ifaaniibt  dtat  oonainictian  wark 

will  start  this  sprins- 

I..\.\»'.\.STI-:R.  OHIO.— Control  of  the  Ijncaster  Teleph..nc  lootpany 
has  [>aKsrd  from  ihe  Feder.il  Telephone  Company  of  Cleveland  to  Colum- 
htis  inlereils  beaded  by  F.  R.  Beam  and  others  who  ecmlrol  thr  C'oliiiithus* 
Citiacni'  Telephone  Cooipaoy  of  ttiai  place.  The  capital  itock  of  Ibc 
OMnpanr  baa  bean  Inuaaatid  fmn  tion,ano  m  ti|n,iaa»  wid  tbt  itcar  atamar 
win  be  naed  to  pay  off  Rpoting  debt  and  in  imfminf  ihn  prapertyw 

COLUJinuSk  OmO.-^l  «  recant  ammt  meatitiit  the  Catntnbtnk  Ma- 
ware  ft  Marlon  Railway  Coaipany  appropriated  <joomo  to  preirlde  for 

a  number  of  iraproveiuenK.  some  of  wlilch  are  under  way.  The  improve- 
inrnis  itKliide  Ihe  rstension  of  Ihe  line  to  Rucyriis  and  the  purchase  o( 
•  ji  mllct  of  laRa,  anotbcr  *«ao-kw  inrbu-feticraior  tor  llie  Stratford  power 
mtfam  and  lb*  eanpletlan  o(  the  MdiaMod-arccncnnw  cpnr  Itaa  <  laiha 
long. 

(TN'CIX.NATI,  OlllO.-.nid".  will  Ik-  received  at  tt .  r,rh.t  .f  the  Board 
vf  Tritstcea  Cvouni^ivucr  of  Water  Works  (.Aug.  Herrmann,  prcasdent). 
for  fnmiabinf  and  iantallinf  fcwr  mMOT'^rivon  ccnlrilngal  puny*,  ttto 
bavfng  a  capacity  of  !.«•»  and  tw»  a  capacity  of  *.}a«  U,  S.  tnttoiw  par 

minute,  for  the  filter  plant  OD  Ike  water  work*  froiMida  nou'  Califor- 
nia; also  iwo  steam-ilriven  doclric  Mntetatinc  nnili.  each  of  7S  k«> 
capacity  for  Ihe  Western  rumping  station  Cincinnati. 

TOLKI>0.  OHIO— Thr  Toleo  tins.  Kleciric  &  Heating  Company,  a 
meriter  recently  formed  by  liidrpeiidrin  linh'-ts;  and  healing  companies,  hat 
a>.ked  Ihc  city  that  il  he  permitlc<l  to  i.  m  street  Itjrhling  in  cvimpe- 
litiun  wiib  Use  Toledo  Railways  te  Light  Comgiany,  Uisder  tbc  presml 
law*  Oe  city  can  have  no  competiliee  bnldinf  on  alraci  Kfhlinf.  and 
Repreaentativ*  Hfliciibaaip  kaa  introdiKcd  a  atcMure  In  liw  hgidaturr 
girlna  the  city  the  rlgbt  to  aah  for  Mda  fnom  In  or*  than  one  coneens. 
At  penenl  thia  can  not  ka  done  mrttboM  the  vote  of  the  people, 

OKLAHOMA  CITY.  OKf-V^TlM  Oklahoma  <^a  ft  EUctrie  Coo^iV 
will  apend  tjasoae  in  iniicOTeacnia  wiAm  the  nest  Ibree  OMMthi. 

PORTLAVII,  ORE  -  The  .Mount  HoikI  Klectrie  Uglit  ft  Power  Com- 
pany it  ret-'irtt'd  to  h.ive  st-curetl  a  ftniielu-.r  to  lay  wireo  mid  BOndnilB 
.iti'l  di..|H-te  of  ligcht  iiiMj  jH.wcr  in  r-trtlalid. 

I'RMRll'.  I  irV,  OKI-;,— Ihe  <"ott.,.|idalcd  Kleciric  Li^hl  Company  i< 
t  >  f>-.idrtttie  (he  exten-jon  of  its  s>  »trnt  (o  i'rnirir  C  ity.  If  Ihc  estcnsion 
I*    Ci.n^tfiK  Ici    new    nuclnrirlv    uill    he  i;tv1:illevL 

Rli.-l.iU'Ri;,  OkK,—).  Lin.lr.i..v  li;is  ttlcl  notice  of  »piiropriati<i«i  "f 
ijo.ooii  cubic  inchrt  «{  water  right  and  a  rr^rtvoir  kite  on  ihe  I'mpqu* 
River.  The  water  i«  tv  be  divetird  (roni  the  m>rili  bsmk  of  the  rleer 
by  a  <  dom  JO  feel  Mnh.  The  capaeiiy  of  the  prapoaed  hydro-el**^ 
idani  will  be  10,874  bp. 

SAI.i■:^f.  ORi-:.^The  anet  railway  linn  of  the  CiMiena*  • 
Traclinn  Co«i|ttny  ate  *atil  to  have  been  (old  lo  lh«  WllliBetlc  Valltr 
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*l  r.Kli<itl    i  t^r^^nry.    >Mlnch    h,i'<   ni    ciJtUmtpUtkcii    ttko  ConslnWiilMI  OC  til 

rTuniivr  •  -i.  n  I    .  xi.n  i  It  j:i  Siicm  iiiiu  tiK-  adjaUng  eowttiy.  Tbc 

ct^ntpany  If^'  il.<'  \-\-.ti-h:L^  *«'c«r«>  rf^Jt^rn-r  to  lllc  city. 

the  I'orlUtii]  iVnrral  iUcctric  Company  haii  wkiiHcfl  {;it.iTtf  for  An  im 
mrnie  powrr  piMIt  tt  Onim  Cltf.  WWdl  will  IbmIk  m  «Md  CspMldi- 
lufc  of  |j,»»ayMio.  It  i»  IB  V  dtinlBd  at  dM  *«*  ««d  of  llw  WtllaawUs 
alntw  Fall!,  tffaiitt  tke  pNlcnt  ftwt,  fcaen  W  Hatlta  U.  Work  prr- 
pintnnr  ta  bcftanint  Uie  comlniclilto  irf  ibc  MMiB(  will  Ik  cafried 
on  durint  th»  low  wsict  lhi«  iiimmef  «nd  a  portion  of  the  plint  will 
be  errcirj  next  year.  Ail<lilNma[  secti«M;s  will  be-  abided  itot  i  r-ii  i  * 
time  the  businrvs  v(  tlir  i-<im|Mn]r  dcmnub  tbam^  tbc  plan  being  a 
ronHprrhrn^he  one.  aimed  tu  furniab  fadlltiM  iM  prwidlllC  Ih*  dIJF  with 
power   and   ]i|[ht   <or  many  ycai*. 

ri  Kll.K  CKKKK,  PA^Tbe  Row  Hill  Electric  Ugitt  CaapMy  will 
increase   lit  capital   from  $S».tK)0  tO  ftoo^OM* 

CllAMISKKSCL  UC.  PA  -  1  he  catitc  tyMcm  «(  ill*  P«Mlirl«MW  BcH 
TclcplHMK  Compitny  in  ibii'  ciiy  i*  t»  b*  retoilt. 

IIAZLETON,  FA.— The  Comnncti  Ehctrle  A  Pwee  Canvanr  wUf 
imtdl  M  Man  ■•  ptaiu  aad  ■fccMnHMM  ir«  pmMr«l  a  caaplfle  ty*- 
tcm  r«r  iManlcKtat  uaA  aic  Kglitiai^  turbine  or  C«lh*  cagiae  md  a 
tbrtt^VhiM.  <«-<]rct«  diMfibiiiiM  ivtitai. 

ALTOONA.  VA. — It  la  staleil  that  oOiciaii  of  llie  PeiinHvlvunb 
Kailtdid  Company  arc  inteteiieit  in  a  profecr  build  an  electric  rail* 
way  cnnnrciiiit  this  city  oitli  Plliabarc.  It  ia  alto  pnpotti  to  build 
a  poaer  plant  capahle  of  faraiabiag  power  tv  all  the  tomi  between 
Wilntrrtlinic  *nd  llerry. 

ALTl^HlN  A,  l*A.  I'rrliniiiiiry  >u-pk  Imir  hern  lakrn  for  the  c<*ii»truc- 
lion  of  two  liydro  electric  puwer  |ilaiita  in  Ucdioed  Couwjr  tiiii  numaKt. 
Out  wlli  ba  tocaitd  oo  Ycllaw  Cr««k,  at  Lay'*  Guf  ia  UoiMwaH  Tawtt- 
abip;  tbc  otlwr  vn  tbc  HaTalewa  bfaoeb  4  Bilei  aaat  of  £««f*tt.  Tba 
«prrwliw  «Miomy  1»  la  b«  knawit  aa  Um  Badlacd  Walar  Jfmtt  ft 
Elactria  Ca^paay. 

^TEllLTONf  I'Ai— *flUB  N<rouKb  is  now-  lighted  hy.poMcr  tiipplie 
{rota  the  York  lla*e«  fiowcr  jitani.  More  than  too  arc  lialit^  and  near!) 
R,rn>n  tncanilroc :nt«i  were  lighted  with  power  received  from  lhi»  Muurce. 
The  rower  i*  lirr>uiilLt  acrotn  the  Siljujuelianna  River  near  Mtddlelown 
on  fBltle*.  ;titd  n  l>oW'  hue  I^  nned  from  Middle'nvir:  1<i  Steeltnn,  at  a  p<i- 
tvmial  <if  24,oc-o  volts- 

AVCK.A,  I'.V — The  6tfti»iiard  Klecttic  Ijglit,  lUat  *  i'oaer  t'ompany 
baa  mttr  CtaMMtntlaa  tllant<  for  ll>e  enrnraement  of  il»  idani,  and  the 
CKMMakiB  M  Kbcs  to  all  Ibe  outlying  irrntory,  fur  ibe  purpuac  of  furnislt- 
la(  pawcr  and  llgbHni  i»  tl»  min«  and  coal  waaherics  in  the  vkiaiiy. 
Tbe  canncrtrd  load  of  tbu  aution  ia  in  exccM  of  lOuaaa  it-tp  (qulvaloMa; 
itf  hp  moti-r  limil,  150  »fv  limips.  hcatina  dc^*ice«.  etc.  A  contract  wa» 
rccrtnly  tonclii'lnl  with  the  Spring  Rrook  Lumber  t"«iflip*ny  to  ottrrate 
j|«  entire  mill  tiy  iiioKir  drive.  The  u>wn»  supplied  froia  tUa  atalion  are 
layloT.  M..o«ie.  Old  Torse,  .Mmooka,  HughcJInwn.  SmtbtrUlc  md  AWOCa. 
itr,  rrank  Houiard  i*  ».upef intendeiit  and  matiaiEvr. 

WILI.IAM.SI'OKT.  I-A.— The  Eagle*  Mere  Klectric  Liaht  Company, 
hi  wbidi  a  ntuolier  of  Williamsportcra  arc  iiilerc»te*(,  n  preparing  to  eu> 
talis  ita  plant  eoaaiilcrnMy  and  wKimI  Ma  larviee  le  bath  Pietart  KMika 
and  Haclm«4lle.  The  capaeSijr  will  be  Ambled— fraai  jae  to  «ie  bp. 
The  i»"rl(  h.i«  already  lieen  comnience.1,  an.l  11  U  expected  to  r<nni»Iete 
it  111  ;i  ir.iitilli  i-r  more.  *llle  oflScers  and  directors  of  the  compajiy  are  iw 
follows:  C.  IjiKoe  Munwn.  F  ;■-(  t'^''«tde«!;  John  R.  T.  Kyan,  William 
Knirr).  of  VViIliaoisport:  H  I  i.y.I.n.  II.  S.  Clay,  of  Philadelphia; 
li.  S.  Kirk,  of  Eaglck  Mere;  llen)amiit  G.  Welsh,  of  Sonc»iowtt»  director*. 
Nr.  Wdkh  m  Ih*  ttnttal  aiaaatr,  and  Raynood  Carter  vf  WiUiaaMvait. 
la  aaatttatj.    Vhc  campany  «aa  arigfaiallr  capitaUsed  at 

ilcCONNELSBUaa  rA.— It  ia  lepontd  Hut  a  ptaiaet  h  naw  wail 
under  way  for  the  (ataUlahmtal  of  an  fanweme  waier  power  ««  Ibe 
Kaystown  rr.meh  of  the  Juniata  Uiver.  near  Iba  vell-known  Juniata 
Cro^rinjit  in  Itrdford  Cotinty,  .\l  a  IKunI  1W«  fliiitt  WCat  of  the  Cro«». 
rPEs  tile  rulpe  i»  about  coo  feet  hiah,  ani?  hv  a  lurrey  recently  nta.le  it 
Bihccrtainvd   that  hy   a  tunnel  only  :r'  •   I  tnjf   through   this  ridge 

the  river  can  be  mtdwd  on  the  other  side  with  a  (all  of  abotit  n  ita. 

A  dam  See  feel  bvb  will  be  CQMtfuelad  aerate  the  rinr,  and  it  la  pt«- 
poHd  le  divert  the  water  Iran  lla  nataiBl  diannal  and  aarrr  it  Ihmufb 

the  tunnel.  Hy  the  cut  «f  tv  Mt  the  courie  of  Ibe  river  «HII  be 
ohurirnrd  live  m'tts,  A  COfltpaity  baa  hem  formed  and  baa  already  o*t- 
iained  tbc  rifht  of  way,  and  aa  «aan  at  a  eharier  ia  tccttred  arnk  will 
be  ^fMmwiieed  and  p<Mliad  to  complctiaa.  whicb  mat  be  wilhin  three 

yearn, 

rRO\II>K.\CF.,  R.  I.— The  Worcester  &  Prosi.lencc  Street  Railway 
( ontpany  l'.ii«  U-cn  gr:inlcd  the  right  to  iocrca^  its  capital  slock  from 
$1,000,000    to   $r, 000,000. 

PAWTl'CKKT.  R.  I. "At  the  i3C3rt  tiMeting  of  the  Common  Council 
Iht  qac'iion  of  aiunktpil  H|blJnf  la  lUidr  ta  receive  attention.  At  the 
laat  meeting  C<itinetbnan  Caldawith  preaenled  a  reaoliition  appropriating 

frs.ooo  for  iht>  purpoae.  Tlw  waoey  h  <o  i>r  e«prodtd  under  iba  direc- 
tion of  a  cummiltee  of  five  elected  from  the  floor.    This  rcaolutioa  was 

referred  to  the  eomniitifc  tm  fin.iiLcr  atid  iliat  l>4>.ly  liit*  givt-tt  it  'ionie 
consideration. 

CI^IVER,  S.  C. — The  town  is  taking  step*  to  light  the  city  hy  elec- 
Iriciiy.     Power   will   be  otitaine.l   front   the   Catawba   Power  Company. 

II.\MBERG,  S.  C— Tbc  Electric  Supply  Coaipany,  of  Savannah.  Ca., 
ha<  secured  the  contract  far  (Mklracibit  ifa*  iBnnidpa]  eledrte  lichi 
plant  for  <is,s«o. 


(  (ILl'-M  Ut.\,  S.  I,— W'.ik  ii  bring  started  on  the  or«  tjo.ooa  powct 
buu>c  fi.r  the  Columbia  Railway.  I.igbt  It  Fewer  Catppany.  The  neir 
plant   will   fuillisb  alioul   5,000  more  hp. 

CHARLKiiTON.  S.  C— The  Charleston  Se  SanOTervMtc  Electric  Rail- 
way Compocy  i*  asking  fur  aa  cxlention  of  ita  franebiie,  whicb  expiree 
the  Ifit  «f  Jaac.  The  cnnpnnr  etaiaai  that  U  will  be  picparcd  to  aiatt 
work  abeitlf. 

NASHVILLE.  TE.NN.— The  KiahvIHe  B.iil.ay  &  Light  t  ompany  pro- 
poses,  the  l^ounty  Court  beiny  willing,  to  extend  the  Woodland  and  Gal- 
latin I'ikc  line  tu  M^xliMn  SlatioB,  a  dikiancr  of  seven  mile*  from 
the  city. 

>ltKRM.\N,  TE.\.— At  a  mertitig  of  atockhaldcis  of  the  North  Tcxa* 
Teleph.Mir  Coinixny.  it  waa  decide.)  lo  increaac  the  capital  ctock  of  tb« 

company   from   tjo,ooo   to  $40,000. 

SALT  I.AKt  CITV.  I'TAH.  -The  Kocky  Mountain  Hell  Telephone 
Company  baa  liled  an  ameiulmcnt  lu  tu  article*  of  uicurparatHm  tii  the 
odke  ot  the  Secretary  wf  State.  Increaainf  lu  capital  atodc  Irem  fa.)oai,Deo 
to  |io.oao,aao, 

GREEN  RIVER,  I  TAU.  The  Green  R««ir  LhhI  ft  Ta«B  SlM  Cm- 
pany  proposn  IntiaUina  «  t>ower  plant  to  raiae  water  tar  Inigatton 
purpoaea  and  deelric  power.  S.  T,  Merritt,  of  Gneen  Blvcf,  to  rcpotled 
fo  be  biiefaaecd, 

SANTiV,  ITAH  -  Tlie  City  ( ..uncil  has  gra>ite<l  the  Utah  Light  ft 
Riiilway  t  ompiny,  k.  .S,  Campliell.  of  Salt  Ijike  <-ily.  managef,  an  elec- 
tric light  franchise  in  Sandy,  nn.ler  sbK'b  Ilic  company  will  extend  il« 
line  to  Sandy  and  other  towns. 

S.VLT  L.VKK  CITV.  I'T.VII  Specincations  are  on  (ile  .it  the  office 
of  Tus-  K.t.rcrRic*r.  Woai.i.,  New  \'.>rk,  N.  V..  for  installing  in  connection 
wttb  Ibe  zsirawfacrry  Valley  RwUiiuaiiun  projcxt,  a  telephone  system 
hnvinc  fnar  tolapboiM  ttltion*  md  about  )}  milea  of  pole  line,  bids  for 
which  trill  ha  cacaivcd  nt  the  oHec  of  the  U.  S.  Rcctamaiioa  Service 
at  Salt  Lahe  CKy  tHUH  Mir  a.  Baifaieer,  Ceerge  I.  Swattdaca.  of 
Silt  Lab*  QtT' 

I'ORT  ETHAN  ALLSK.  VT^Tbe  oetttract  lor  operattnt  lb*  ckctrfe 
light  syaien  at  lb*  FoM  hM  hcM  awarded  M  the  Uarlinitan  Uibt  ft 
I'owec  CoBpaay. 

BELLOWS  FALLS.  VT.^^t  Fall  Mountain  Elcelriv  Litht  Cenpany. 

which  is  controlled  by  William  .\.  Rufcwtl  of  r.awretloe,  MaoL.  hm  10* 
ccntly  bought  the  mill  site  at  Gageville,  a  mile  from  here.    It  ia  widcf- 

sto'Nl  tliHt  Ihe  company  will  at  once  build  a  dam  ami  ereiM  a  power  plant. 

Al.l-X  ANURIA,  VA  — The  Council  has  decided  10  call  for  bids  for 
the  city  lighting  franchise  on  a  Jo  year  basis.  A  thorotigbly  modern  plant 
is  wanted. 

\EWPt>RT,  \'A.-The  Newport.  PorUBuinlti  ft  Newport  Newa  Electrie 
Railway,  it  is  said,  may  eilend  ita  KRC*  ffMll  I^Oelain*ath  Bad  dnwclf 

field  ID  Sutfolk  and  Smilhfield. 

FRANKLIN,  \'.\.  The  tainii  Manufacturing  Company  of  Krankliti. 
Va.*  ia  a  recent  purchaser  of  a  loo-kw  direct  cut  real  belled  gcoeraeor. 
a  tasjMB.  IcyBoidt  Rcllanai  Cwlitt  aottoc.  and  tfara*  ao-hp  "Bulhielir' 
■MMOti,  front  the  A1lla.ChalBera  Ctm^uHt,  Mtiritfufit. 

WAITSBURG.  WASB.-^An  cbcltie  railwar  H  prettcted  ttam  Tnh«- 
non  Cneh.  J.  K.  Harrow  it  lalercntcd. 

ODESSA,  WASH.— F.  J.  Holtnan  aitd  J.  W.  Snwid.  of  Spelwic,  bava 
petMoaad  tha  Ontacil  far  a  frandiiic  far  an  etactrle  Kilil  plant. 

TORT  TOWKSENU.  WASH.-The  aHiene  Eleetfi*  Caanpaay  baa  been 
Incorporated,  witb  a  capital  of  )jo.aoci.  hf  Jahtt  SiAenhaBa  and  otbera. 

to  constriKI  an  electric  light  planL 
SE.VTTLK,  WASH.— Fred  D.  Sandcra  has  taken  n  contract  10  build 

two  miles  -^ff  (Icct-fr  ^'^:l't  in  cunnectlrm  with  the  system  which  he  ia 
constructi:!,:   l  '-l'..Myi   St.Titlr   .11.1    1  ^  rrctl. 

WIXON.V  W.\SK.— Atli.  1<  t  1  ricorporalion  have  been  filed  for  the 
Winona  Telephone  Company,  uf  Winona.  Wbttnian  County,  with  a 
capital  stock  of  $3000.  Thr  :  I  itors  are;  .M.  W.  I'ockler  and  f.  ). 
Swane. 

.\B1CR0EEN.  W'ASIL — The  Grays  Harbor  lighting  Company  has  been 
onaolaid  wnder  Ibn  aaaw  of  tha  GrafC  Harfior  Railraad  ft  Ufhtinc 
CoBpiav,  «Ml  ■  oipiM  af  tsaObaen.  InenrporMora.  Georce  F.  Stane 
and  aihcta. 

NORTH  YAKIMA.  WASH.— Ceori*  Wiiek,  af  Hartb  VaUma.  and 
Robert  H.  Hunter,  of  Sciltte,  Of*  Inicraated  in  the  corutruciion  of  a 
iKiwrr  [dant  on  Vakima  ftiver  at  Unioa  Cap  for  power  and  declrir 

railway  purpiMes. 

T.\C<)M.\,   W.VSir.— General   .Manager  W.   S    liiinnioyk,  of   the  T»- 
coma  Riillwiy  ft  Power  <  ompany  has  announsx-d  that  the  company  will 
build  a  line  to  American  Luke  and  the  Tacoma  I V.unlry  Chih  ihis  »iim- 
mer,  construelion   work  commeiMring  ns  iwxm  as  tlte   Jin:i]   siirviys,  now 
'.u'ier  way.  liave  been  cumiOeted. 

.>liri;OVC.AN.  WIS  — The  Shehoygin  Ughl,  Power  Jt  Railway  t  <.ni. 
;  .  i;.    1-   pUniiing  to  siK-od  large  sums  in  improvements  .hiring  the  >ear. 

Mll.lV  .M  KKK,  WIS.— Tb*  Milwaakec-Nortbcm  Railroad  Company's 
franchise  for  iia  pinpeaed  Sbcbaygan  line  baa  been  paaaed  and  «i(n<4 

by  the  Mayor, 

W.XTKKTfm  X,  WIS.— The  City  Council  baa  tranled  the  Wiaconain 
Light,  Heat  &  Traction  C  innpany  a  6o-year  franchise  for  an  elactfie 
inlcrurhan  railway  which  will  pass  through  from  Milwaukee  to  M  ailiaan^ 
alM  UMikiog  Uiia  city  a  jtiiKtiun  point  lor  Iwo  long  liollcy  tine*. 
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LA  CRUSSE,  WIS— I'bc  oonMlidatiun  oi  ihc  Jji  Ctomc  Gai  k  EJn- 
irk  CoBfur.  Um  La  Ctom*  Stmt  Ruhrigr  Ouifu  ad  lb*  t«  CMm 
Hydn-Ehctfie  Usht  A  Power  ComiMiBy.  uadtr  Ike  nylt  «f  tkt  ImI- 
BHMtf  cOOCim,  wu  rccentlj  announced.  Tbe  corapany  is  reported  t6 
ta*«  6l*d  tiwiulcd  article*  o<  incorporation,  incrcaalac  its  capital  stock 
to  |5,0*O,o«>  HJid  nanung  iii  lu  new  prftljcnl  Samu*^!  IrtEu!!;  E.  G.  l*orn 
Ion,    vice  Jiresnlcnt.     and     Orljlltio     H<4*i,v.    tjc<trr.iry,      Tlie     I.i  C:i-in^ 

Hjrdro-Electiic  Legist  4  ^'ower  Company  wac  wigiaally  iocvf{>i^idU'd  a 
few  months  ago  vitb  a  capita]  of  )i,ofl»,o(M  (or  the  parpoae  of  Iraiu 
Buttlnc  electric  energy  from  Mormon  KlfHcs,  near  lilsck  River  Falls,  lo 
La  Cnmt,  «  diuanc*  of  sonctlilne  over  ifty  wXk*, 

GRAND  ZRCAMFMENT,  WVO.— Fit*  destroytd  tfc«  piaot  of  «■« 
(«a«r  konse  at  the  Pem-Wymiii^  Company.    Lea*  $}««,•  ao. 

CAltN0t*PP,  CAN. — A  tetepkone  company  will  fce  forflMd  tere  wllk 
a  capital  *"jf  W   T,  T.'„lhitt  is  .nirrrsred 

WINNIPEG,  MAN. — Tbe  WinBipci  Electric  Company  annonncca  a  Urge 
oneariaa  wUck  win  fee  MK  Mi  nncr  to  iniili>Miin  ^luri  wsd  w*- 
thMMt  hifladiu  teAdriMw  af  WMP^  SMUk  k  U*  Wla- 
■Ipes  ftiBwigr  ivcBillj  ywilwd  kir  tfc^  rfflfiaBy  muI  B4v  cpajiicd 

ZAMORA.  MICH..  MEXICO.— In  tbis  city  ibere  are  three  eltciric 
companicf,  tbe  GuaDajuanto  l*uwcr  &  Electric  Company,  Verdtiaoo  y 
Alvarcr.  sni  T  Btislarrcn*!?.  Th^  f.r^i  c:-in:y\ny  I'ffhts  (iuanaiuanto 
City  and        :'  -'*fr  n  cTi  |I  i>rd  m  -.liv  riii:i<5  .jf  itic  i;ity;  the  sec- 

ond  lifiita  iLii  tity  and  hxi  graia  Eli.U,  thr  la^l  -iir-  ^ni^rUesl  and  has 
in  ibi>  city  only  $wt  ineandeacent  tamps. 

ilEXiCO  CITY.  MEXICO,— It  i*  raoHircd  tbat  a  cumpany.  ottuuacil 
id  ICmlmd,  ta*  pmkMid  the  Foneraele  waterfalls,  in  Ike  atate  of 
MiidMti  lor  tbe  pwpeoe  of  lataHhn  w  olMlifc  power  vilui  and  Iraat- 
Ibe  energy  into  Mexico  CHy.  TheaC  lalls  can  develop  at  least 
imaiO  bp.  Tlie  new  company  is  to  be  hnowil  SS  lite  CnmpsAis  Elrrtiica 
Anslo-Mexicana     Thr  trtater  p<irlioa  Ut  Ike  aatcsia]  for  llic  plaat  and 

ibc  equipment  is  s^nugiit  (rom  EhiImA  H  it  Mid,  and  ib«  work 

is  to  be  begun  at  an  early  date. 

ST.  JOHN,  .\.  B.— The  Safe!)   H  .^r  I  t  r.  March  i6,  rccommendrd  thai 

ibf  otier  of  Ihc  .'^1.  John  Slre<*l  Kai..*      '   >  be  accept<-ii.  lo  Itstht  llu-.fiTy 

tvT    ]      >i.ir^   with             c.p.   lam^s  al   S;.  lam;'   [i.-r  v. 

CALGAKV.   N.   W.   ItK.— IE    E.   Gillis.  city  cleric,   writci   that   it  is 

fnapoMd  lo  nyt,Bil  «iso,«oo  bi  fMendiRa  the  ctaetclc  IMit  rlaiit  ana 
■Mtr  wwfca  aad  lor  aaw  m«mm. 

CAMPRlLKMtn  IH!rr;.-A  MMveawat  b  M  hat  »  pmMr  Mb  be 
kM  to  MW  iMaiiftctiiRn,  to  «<oo  kp  at  Ciww  Bar.  «  ■Re* 

(ton  CampbcIUord.  It  i*  propoied  le  mU  taerfy  at  fraai  |ta  to  tao 
per  kp-ycar.    The  monicipaiity  will  furiiiak  free  dtou 

ItRAN'lHJ.V.  ONT- — The  Itrandon  Etcctdc  Eight  Cotnp.tny  i»  making 
;ari|c  eaienbiLjtis  tw  in  j'liim  in  urdcr  lo  supply  the  incm-.inii  drmaads 
li/f  power  from  manafacturert.  Tbe  company  y'fU  sncrr^H'  it«  lighting 
and  power  plant  by  600  bp  jnij  hj>  ttm  It  jTTjr.,;r:ii..i  r i  j  ir  li  e  building 
oi  aoottisr  power  bouse.  It  is  exprcied  tbat  the  new  plant  will  Ue  in 
openliea  akwU  Mllllt  I. 


Company  £lecticns» 


SAS  FK.\NClSCO.  CAI.— Ike  annual  meelinf  of  tbe  flachlwldm  of 
Vnitcd  Railways  of  .San  KrsntiMO  m;n  held  March  is.  The  fj'.luviinf 
directors  of  tbe  ci'mpany  were  reelected:   Patrick  CalKoun.  Ch.ili«h  Dot* 

I.  irr4i,  George  F.  Cluipaian.  U.  S.  Guianess,  }.  Ucnrjr  Meyer,  A.  C.  Kaina, 
1  \v.  Ileiiman.  Jaaepb  8.  Tobin,  Thwavell  MniWIr.  Tirey  L.  Ford  tat 
G.  H.  Davis. 

MONMnUili.  I  A. —The  KeyMonc  Teleybene  Company  hil.l  it-i  anmMl 
ekcliiHi  of  oliccrs  recently.  Kaaliing  a*  follows:  t'cvidcni,  Iir.  I).  B. 
Stan;  aecKurr.  JL  S.  Stairt$  tmntrtt,  B.  R.  Oyt;  dlteclon,  D.  A. 
Srbiol.  Aaak  Balatea.  Or.  Staac 

ALMA.  MICH. — Al  tfic  annual  nweiinir  of  tbe  Union  Tchpboiie  Cbai- 
paiiy,  btld  at  Alma,  ihe  following  officers  were  ch-eied:  VmidcnI.  Tod 
KiiR  .tit,  0«c»sn:  vier  (.K-iidcAl,  JatOM  T.  Gibb*.  hbaea:  oeerefarjr.  Jeba 

II.  I  il.iiw.  .'■t.  .l.lii  v,  neainrer,  C.  S.  Word,  Alnias  teiMxal  aiana«CT, 

\V.  A    Mrkhrr.,  Alii  :, 

GUAM)  k.M'IlJ.'i.  Ml(  II  II.  ;,ni,  ;,l  in.-liPi;  i.;  ilie  Vinceiii.n  Ughl 
At   J'owrr  Ctinii'.iii.v,   r.f    \  i-H.[,ri.      Inil..  hrld   in  tht*  city  rcc-enlly 

Mid  Ihe  following  bi>ard  ni  rl  -icn  is  ui*  c'<tt.,i  I  Iwird  M.  Dranr. 
ttaright  Sniitll,  Uenianiin  P.  Murick  and  liaiiy  li.  \VaU»,  of  Grand 
1UhH«»  llenty  W.  Ernnil.  J.  W.  Kniuil,  J.  U  B»T.ird.  Jr.,  B.  Ji,  Put* 
tell.  W.  II.  Vuilmrr  and  Cbarlet  Bieibaua,  of  Vmpnuir*. 

.Vi  \\.\HK   .\.  ;     S  \  of  IKr  sulMiillary  coneemi  of  tb«  Public  Scrrioe 

<  "T"  '■<-        I  l  id       ir  st;mi.\l  elections  recently  in  Ihe  ollices  ol  the 

ri.!.  r  ^.r..i,-  ,jr,  thf  r-inrh  -l...,  „f  tf ..  I>n:,;.  iiii..:  ll„,M.:i,-  Tbe  corn 
t" ■■•   •      I'"   ••'""■■•I   Kl  l.il|..ti,.   Ilrnr.*^;   l'»»»-.!C   V»t!r»  R..:! 

i«»y  i  .it>|.«iy.  JrrK-y  t  iij;  liai»i>— 1>  a  K. -.tiv  k.i|.«.iv  l  (ii  |  ;.riv.  Nurth 
lluiloin  Turnpike  to«i:j,..ny,  an.l  Hii-i' I   *  i.i,. m  Cura-.iniy.  The 

dirrelma  in  each  in»ia«ice  rP'decteil  Ih  .\.  Mci^tui,  i.ir»idinl;  A. 
B.  Carhlin,  rioe<|irniilenti  FttdetK'k  T,  Evana.  Mvmaiy.  and  Jaiact  K 
buaenkt-rry,  Ireawiref.  Tbe  United  F.lvci«ie  Lomtiaiir,  io  gddilien  le  tbe 
forrcoint.  elcticd  Cbaclea  A.  SirrKng.  of  East  Oranft^  aa  tenend  *ke- 
pteaidcnt. 


ALLIANCE.  OHIO.— At  a  meeting  held  recently  in  Alliance  the  pi» 
maun  o(  tbe  Siadjr  Valler  Uraaiiaa  Ceapaay  orfialMd  lilnai 
William  PniBDek,  preatdent;  W.  W.  BhMfcr,  «iea«n«id«iit;  L  F.  DaM. 
treasurer:  O.  I  McIIIravy.  acctalary.  T.  P.  Hyaa^  at  Clevdaad,  wll 
have  ck^:s'  r>>  the  conatraelien  of  tbe  toad  widdk  wffl  eMml  tnm 
Alliance  to  Caoal  Dover. 

COLUMBUS.  OHIO.— The  Colninbus.  Delaware  k  Marian  K:i;i«2t 
r-m^iiliy  lieTrl  iti  annual  raeetintr  rrccrt!y.  This  is  Ibe  hoMii.t;  ir.l 
.-.pi  j.iur.i;    Cf.n:i:.irty    ut    tl;r    t7.  .'.urn  ti  .t » .    IT-va^iC   k    Marion    f.ircCri.:  Ha-1 

way  Company,  the  Colnmbtu  Northern  Railway  Power  &  Eqoipraent  Coin- 
panjr,  lha  Salawan  Strctt  KaBwif  CnapaaK  Iba  Uafloo  Railway,  Lif^hl 
k  Bawar  Caiaptiiy,  and  tbe  Cokmha^  ICwta  ft  Bneynu  Railway  CHi> 
piny.  Tb*  following  afitcers  were  roftocMd:  Joba  G.  Wib^  SptiaiCald, 
imaldaali  O.  B.  Gotlschall,  Oaylon.  *taein«aidleM;  N.  J.  CMmo,  Cobna. 
bus,  secretary,  and  \V.  A-  Itl...  k,  D.ivrnn.  freamifrT. 

EASTON,  PA. — T?ie  ineclii:i;  .jt   thr   •l.JtlcholJc  ri         t:-.e  KmI'MI 

Gas  &  Electric  Company  was  hel4  a  icw  days  ago  at  r!ir  ..Kn-i:  of  tbe 
aiiorneys,  Smilb  and  Brady,  No.  4  Union  Square.  I'hillif.ih jrg.  The 
following  directors  were  ejected:  Uul  II.  McCarter,  F.  W.  Edgar,  S.  L. 
Sbnber,  J*„  B.  B.  MMiMI,  J.  MadiaiA  FMnci^  Rod.  B.  Dnbe,  H.  A. 
noan.  T.  W.  Ciaa*^  B,  F.  CraiaM,  S.  C  Siaak.  K.  T.  Tea,  CbeMr 
."Snyder,  .\.  T>  Oiidsey.  W  T.  IHub  llld  F.  S.  Btxl"  The  dirrdon 
"'rKiMiirrd  by  electing  ihe  following  officcTOi  Prealden;.  '.  hcMrr  Snyder; 
first  vice-prcaident,  Fred  R.  Drake;  socond  viet-pfatidcai,  S.  L.  Slubcf. 
.Tr.i  McrctifT  Mid  inaiarcr.  B.  F.  Cnaaaa. 


J^ebu  Indtutrial  Companies, 


THE  WACO  ELtClKICAL  SUPPLY  COMPANY,  Waco.  Tea.,  kas 
i^ied  artieki  of  incorporation.  wMh  a  capital  Hack  •<  tiOiaoo.  M.  F. 
Woctham  il  amoDg  tl»  incaip«r«lar«. 

THS  XLECTBICAL  PRODUCTS  COUPJUfY  baa  been  fonaed  at  tt 
rtm»,  Qbia,  (ft  MawiBaania  eteelnol  oppKincei  and  Mpp1i«»,  It  oB 
heifai  tbe  atcctlaa  af  a  M«  plim  itt  Hmmi  fdtea  laiaw dimly. 

THE  A.  BIE9MNN  ELECnK  GMIPAlir.  Bt  Eaa^  MaL.  hii  liri 
appHeadaa  fin  aniele*  al  aoajaialhui  wM  a  «vM  aMdi  of  9i.«ao.  Iba 
.neoi'patalaia  ■«•  Aatoa  WM  Gaonga  BI«mm  aa<  Adaia  Rieaoaaa. 

SYMPHONIC  PHONE  ft  NEEDLE  COMPANY,  of  New  York,  N.  Y, 
has  tiled  articles  of  incorporation,  with  a  capital  of  S500.  and  the  fotlowa 
ing  directors:  J.  A.  Monsban,  A.  C.  Whitehead  and  J.  W.  Conway. 

THE  PATERSON  LIGHT  &  EQUIPMENT  COMPANY,  of  Paternm. 
N.  J.,  haa  been  incorporated  by  HuUon  Johnaon,  William  K.  Berdaa 
and  Donald  HoIbm*.  Tbe  ceawaay  tdR  dedl  la  atadria  lightbaf  fvdp- 
roent. 

THE  INTERNATIONAL  CLARK  WIRELESS  TELEGRAPH  COM. 
PAMY,  Delieit,  Uielt..  will  capitaliie  with  $2.o«o,ooa  for  the  purpose 
□f  covering  ibt  Creal  Lab**  legiOB  aitk  the  Oadt  qmen  ad  wirciiia 
i«l«g(apby. 

THE  VIRGINIA  ELECTROLYTIC  COMPAKY,  How  YoiK  V.  Y.,  bai 
been  incorporaid.  with  a  capital  Kadi  of  $100^000  Ir  O.  F.  Sewtfd,  G.  tK 

Sewaid  and  J.  C,  Walker.  ITie  company  will  establish  a  laborsiory  for 
the  rriining  of  metals. 

THE  JOPLI.N  ELECTRIC  ^UPPLY  ft  CONSTRUCTION  COMP.^NY. 
of  /oplin.  Mo,,  h.i»  been  ici  anted  corporation  pai>crs.  The  capital  stock 
is  5t,ooo,  all  paid.  The  incorporators  firp  W.  1,  Rutts.  A.  &.  and 
A.  F.  Iladden, 

THE  BECK  FLAMING  LAMP  COMPANY,  of  Canton.  N.  Y,  lla^ 
beta  iwtoipaialad  with  a  captial  of  $.^00,000.  The  company  will  maau* 
Itetma  cladrieal  mackinea.  (Ih  director*  are  C  J.  Klcbite.  L.  J. 
AvcrbKbcr  and  S.  S.  Mewtoa,  Mtw  Yocfc. 

THE  C  E.  COOK  ELECTRIC  COMPANY  haa  been  organhed  al 

<_!»  South  Spring  Street,  Ijis  .\ngelrs,  Cal.,  with  a  capital  itock  of 
■i..5..3oo  lo  do  .ill  tindu  of  electrical  construction  busineas.  Mr,  C.  E 
Ci..U  is  rr5''dctil;  A.  St.  C.  Perry,  vice-president;  W,  J.  Sbugart, 
•ecrelary. 

THE  CON.SOI.IDATED  ELECTRIC  <;OMPAXV.  of  N  rf  J.  Va.  hai 
Ju-^l  l»ern  gratitrd  a  chartir  by  the  Virginia  Corporatti: i:  1  .  ..n.  fcion.  ami 
Ihe  ticn  urm  will  sh.nrily  i-ntablmli  a  prrniancnl  place  ol  husnteas  in  Nor- 
folk. Tkc  oaiapany  ts  cxpil^rired  at  ttS.ooo,  and  the  ofberrs  iire  as 
knt»:  H.  Root  Pahner.  preiidrnt;  \V.  G.  Duncan,  vice-president i  J.  f. 
K'i  i,.  y,  second  vice-prealdeoii  ).  M.  Williania.  aeerdary  and  trcaMrcr. 
,4:1 1  C.  W.  tlrerdiUTC.  general  manager,  all  of  wiiaai  aic  COiiaacted  wilb 
tbe  Nc.i(a!k  Railway  A  Ligbl  Company.  Tbe  eaopony  wU)  canblM 
a  general  <.,ppiy  buafaieia  for  railway  llgbllng  and  power  pliiita  Md 
lelcpbonc  syslems. 


Incorpttrationj, 

ItIRT  SMITH,  ,\RK.  —  A  ci.nu.iliy  has  been  organiied  wilb  tajl.tioc 
i-i|..:.il  .:^nV  t.i  take  over  and  oprnte  the  I'an  Telepliooe  Company'* 
s>  Mem. 

WALI>l<0.\,  AKK.— The  Cilia<B»'  TelcpbciK  Company,  with  a  capital 
of  4;,«D«,  bM  been  Incerparaied  by  W,  A.  Slrtaiar,  W.  I>.  Co^paM 
II.  C.  Stanton  aod  W.  H.  PliramKr. 

FLORA.  ILL.— The  Finra  Telepbime  Conpany  baa  beta  fan corpc rated 
by  P.  C.  Myrra  and  otbrra. 
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AFPLBTOH.  ILI — F<:r>if<:r  Tcicpbmi*.  CmuhTi  Mfitol  •t.Ma, 

b*™  IncMpenicd  by  F.  Rramcr  othfn. 

^ICWAKK.  ILL.— The  IllinoU  V.uv.ix.  l.iriu.n?  C  nr.-'i  b«n 
ir.cL'rf-uj-tted   by   Orirle*   S.    TllOfitlfe   Mid  ^-thcfa.     The   company  a 

r;  AT  rir\.NCH.  ILI — The  nal  Bnack  MatiMl  TckpbMt  Ctrntrnj, 
Y>Mh  a      ,     .  f  tiooo.  hn  feMB  iaaatjerucd.   Aaimg  IbMt  taUNMcl 

It   Uiuiitoa  McKtttrkk. 

I!F.M,EVn.I,K,  JLI, — Artictn  of  incorpatxtiix'.  for  ihe  Miidi»on  Cr.nnfy 
Liiiht  St  fnwrr  Camptaj  lia*e  boa  AM.  The  tomftaf  i*  capiuliied 
It  SioD.ooo  and  the  IncoWMlOM  M*  ChulM  Z«|lcr>  G«t«»  K.  JCtttb 
•lid  B.  K.  Bramble. 

ELCIX.  ILL-  Thf  F.lfin  &  ISIoominnda'.c  Electric  R.iili>.iy  Ci>inp»n< 
ha»  orKanitri!       r  '|  iwi:  F.  W.  Kobuach,  BioooiiatiUIr,  prnklait;  £.  \V. 

FischtT.  Ad  i.  1.  •. jiiMidtni;  I.  it.^achicr,  W»»wiin<il<,  (ccNtaryi 

C.  F.  StrauKhiid,  Addinoo.  ere»»ureT. 

V'INCEN'NES,  IN'D.-  I  ii^  \  .'-.  ?T\nci  Tra^rtirvn  &  IJ^ht  Company  ha* 
bWd  articica  t>(  incorp«jraisDn  with  the  Srcretiry  of  State.  The  capital 
•««k  i»  placed  at  tjnr..r>i.o  Ilenjattiin  V,'  lliidnut,  Charlej  A.  Cordon, 
George  F.-  Urtiry.  William  Foley  and  Morri*  IT\)dniit  are  the  tpcor- 
pftati'rs, 

RINGPTFAr).  lA. — The  Farmer*'  Mutual  Teleph^^ne  Coni;';n^y  ^lJl^  beer. 
Wlisited  at  thii  city  with  Andrew  Uancn,  pcctUent 

ELDORA,  lA. — Article!  of  incorporation  have  been  filed  for  the  Frank 
lin-IIardin  Telephone  Company,  with  a  rapiiat  node  of  $j.5(yi. 

ACKf.EY.  lA- — Thr  i  fione  exch.-iriHf  lierrt'-^fore  fyperitrd  by  Ilruen- 
inir  &  Symington  li  .v  I  rt  t;  ^  ^UI  t"  a  sf'K-k  company  in  which  the  citiien^ 
of  tbia  place,  Iowa  Falls,  l>e»  Moine«,  Waterloo  And  olhcr  places  art- 
inuntled.  The  i>ew  company  n  Incorporated  (or  tia.ooo,  F_  n.  Smith, 
of  Witerioo,  ia  pmident  of  the  new  cunpanyi  C.  E,  McFailajid.  of  Uu 

IMnci,  »lw|imitlwit}  P.  J.  Hindi.  «(  AcUor.  Mcretarr.  bimI  II.  A. 
Mnkr.  «f  (be  MiM  ylM*.  tnMiiitr> 

CHANUTE.  KAN.— Til*  Kmiw  IWlwiy,  Utbi  k  Powrr  Cnpur 
bu  been  liKonienWd.*  nHfh  >  c*|rital  «f  «4.«»«vM«  bj  L.  Reientkal,  J.  J. 

Jane«,  Frank  Oixon  and  R.  C.  Riwlinjta.  of  CbtaiMe,  aad  J.  W.  Sttpbam 
of  New  Orlean*.  The  company  plana  to  cvMlruet  m  exlevvivc  fjilMi  •( 
iaicrurbui  Unet  in  i»irtbe«»tcra  KanMM. 

NSW  IBERIA.  lA^Tbc  cbkrter  Car  Ihe  aqmt  Tefbe  TncOw  t 

Pottff  Company,  with  ■  optaU  Of  •l.foe.MOi,  bM  btM  IM  <■  Hm  aflte 
of  the  riistricc  Clerk.  Tbe  coaaputy  it  M  build  a  ajitm  «f  «|wfric 
railway*  frcia  Net*  Iberia  l»  Thiwllll. 

CARPINER.  inE.^AnM(»  of  MiactaltM  ba««  been  AM  whb  tbe 

railroad  enoimU»J<»ner»  rt  Auftu«ta  for  the  CTardiner.  Ricliir.oii.l  ft  Toptham 
Street  Raihs  n^-.  I;  i  i  propoied  to  build  an  electric  line  from  Gardiner 
through  RichnwMtd  an-l  Bowiloinham  to  Top«ham,  where  it  will  meet  the 
Lrw>t|.>n,  Brunswick  &  Rath  road-  The  di»laiice  n  m  milci,  the  capital 
Mock  SiSn.rxio,  ami  tb«  direciura  a>  followa:  Fred  T.  Br*d«ir<rl,  Fr««- 
raan  Tattrn.  Cbtflta  S.  Wbhner.  Hamr  B.  LawMace  aad  Prtd  S.  Tbanie. 
alt  ofGardincr;  U  C.  BillarA,  «f  Fini>ia|i<ile.  and  Noble  Maswctl.  «f 

BELAIB.  UD.— Tbe  Power  *  U(bt  Cotnpany.  o(  Ilarfard  lounly. 
kai  been  Incwiatail  «lib  a  ciiiiiat  «f  |}a.«ao  br  F.  LmUi  Htftt, 
HalKf  Cmtttey,  Jr..  IL  H.  FAw  ami  albata. 

AVrDVWnr,  HINN.— Tbe  Aadnbaa  Tclepbgiw  CeapHV  bai  be«i  In. 
•arpanMd  wItt  tts,ooa  enpitel. 

MINNESOTA.  MTW— The  Minneaola  Telephone  Com^y  ba*  btaa 
formed  with  $s,ooo  capital.    F.  C-  Murray  ia  aecrctary. 

SANBORN,  MINN.  The  Sanb,iin  Telephone  Company,  with  i  capital 
of  »i5.noo,  h:.s  f.. .  ,  iiicotjKirated  by  Henry  J.  Ftol^  F.  W.  Slima.  Geari|« 
A.  Dreblvw    11    K    .S.;hroedrr,  II.  Sfhwerdiftfar.  SiObMA;  Bail  Ccitb. 

Cermantown;   Ctaik*  CioehHilg,  Iharlestown. 

KANSAS  CITV,  MO.— The  I.tndaey  Ufhe  Com|.any  of  Illinoi.  fiied 
articles  to  fhow  that  it  hsid  bertt  Ittcorporated  under  tlx  Uwi  of  Ibat 
Sute,  with  a  capital  Muck  of  $100,000.  of  wkich  $Jfee  it  td  be  Mied  in 

Mt»wari.  with  an  office  in  Kanaaa  City. 

ST.  l.OriS,  MO. — Articles  of  incorporation  of  tbe  Orrville  4  Belle 
fentajne  Mutual  Tdephme  Camptmy  faave  beea  CIrd  in  Clayton.  St.  Louit 
Cbmir-  Tbe  aaee  tbe  cMtfanr  will  be  lovaied  at  Oanibei.  Iia  eapitali. 
imJob  Ii  ptie«d  at  I4.01M. 

HF.I.F.N.\,  MONT. — Ariielea  of  incorporatioji  1-fen  filed  for  the 

Eait  Fork  l  ehrpbone  ( orapany.  Tbe  principal  place  of  iRMincaa  it  at 
■wn.  Tbe  direcMn  far  tb«  tnt  three  nMntbi  are:  A.  V.  Roferk  J.  B. 
CMe,  S.  F.  Bowona,  of  Ka«aa,  and  J.  W.  Miller  and  Waller  C  Dow. 

Inc.  of  Lewiiion.    The  capital  ttock  of  the  commny  is  $<ooo. 

NEWARK,  N.  J — Tic  Atlantic  City  Liikt  b  Eqaipaiciit  Compaay  bat 
kaea  laeorperaMd,  iridi  a  aapiial  wf  liaiiaa^  bf  Haiqr  B.  Barrtai  Ceatft 
Bl  CtaMBMr  Ml  Jaaca  |.  Farmer. 

WBWAKKt  V.  J^Tbe  Owl  Fallt  Zkcnte  FlM*aftlat.  Newarb.  ba*« 
been  bMMparalfd  lo  eonrtnict  and  aanbivl  itiect  nllvafi.  araflMnt 
parba  and  water  power  in  srv  part  ef  Ibe  woiM.  The  c««Bera  hia  • 
capital  of  ii.niftt.oao.  Inv.i^,.^>.ior«  are  Preallej  B.  HiIbi^,  WIIIm 
&,  Braytoo  and  Bobert  Randall. 


OCEAN  CITY.  N.  ].— Tbe  Atlaaiae  City  k  Oeeaa  City  Railroad  Com- 
pauy  ha*  Sled  artielca  «t  laeorporatioB  la  Trattoo.  Tbe  «oaipiB7  fnlenda 
W  aoaitniCt  a  read  fnai  Saiaer*  Point  to  a  point  in  Ocean  City,  a  div 
lanee  of  abant  *  milt*.  Tht  dlKCIora  are:  }ohn  A.  MacPeak,  F.  R.  Itan. 
Mil  ind  Joteph  F.  Cotter,  of  rhiladelpbia ;  GeorKt  A.  Duval,  }.  H. 
Switer.  Charles  Riceman  and  George  H.  B.  Martin,  of  Camden. 

H.\NN1B.\I-.  N.  V  — Bethel  Tclcpborio  r.  rin=ny  baa  been  incorpocalcd 
with  a  capital  of  $jooo  by  L.  V.  Harrt^iir  op  I  others. 

WORi  ESTER.  N.  V.— Tbe  W«rc«i4«r  Li«lit  ft  E^ttipmcM  Cowfnj 
iiat  been  incorporUed  wMl  a  capital  «I  |taabata,  by  A.  K.  Tbaoipaoa 
and  others. 

I'ENN  Y.V.V.  N.  V. — Yates  County  TeleiAone  4  Tele||rBp!i  C  imiry 
h-i*  been  incorii.tralcd  with  a  capital  of  fs.ooo.  Incorporator? -  I  rin  k  K 
S'vnt'T.   Benton,  N.   V.;  Fred  <i;l'sf  jrni         t.    ."^i.n.-.Li.-r,  Tvi-.n  \in, 

J.\ME.'<TOWN,  N.  P — The  Jamrinown  Tf*eii««  t oiuika-ij  Uit  been 
fi^rnted  to  build  an  elecfnc  railway  to  Coortenay. 

KICU.AROTON,  N.  D.— Tbe  Kichardton  Telepbone  C<HC|Mny  liaa  been 
hnanMraltd  arilb  •  cigltll  at  $ia,aoe.  Inearpanttar^  j«*epb  KifaMr, 
Fred  Fnrail.  D.  F.  AShf.  Fred  FaibBaa,  R.  |.  Flack,  Join  H.  Bfcwi, 
Lewi*  Daric  RIcbardtoa,  Jf.  D. 

COLLINS,  OHIO.— Tbe  Tonmaead  Raae  Tetepbaa*  CMBpany  It  betat 
ianaed  bp  C.  B.  Canfield.  A.  D.  Barftrt,  Georte  E.  SMecy.  C.  L.  Uootc 
Md  eilMn  «l  Ma  place. 

ROOERS\Tt.T.r..  OHIO.— The  RoKernillc  Tclepbane  Coaipanr  baa  beta 
formed  with  a  fsooi  cnpilol  »twk  hy  i>orge  Wcist,  T.  B.  Gtebcr.  WDliliai 
Mil!er.  Charles  Lieter.  Daniel  Doll  and  others. 

OTW'.W.  OHIO.— The  Farmers'  Union  Tclephi-ne  Company  lias  been 
lornied  with  a  capital  siock  of  Jiivno  by  J-  E-  Faul.  II.  R.  Dujan.  Edpir 
Du^n.  E.  J.  O^den.  J.  A.  Laylin  and  otfaers. 

COLUMBIA'S.  OllIO.~Tli«  Towoacud  Telepbonc  Company,  wiib  a  capi- 
tal at  >ia,eee>,  waa  iBempacatad  bp  C  B.  Caabeid,  C  L.  Meate,  QeMga 
W.  Hailing;  A.  D.  Btinia  and  Gcane  E.  Slawp. 

BIBHmCHAll.  OHIO— The  Hcnrietu  Tdcpbanc  Ceapanr  hat  bean 
fitnned  at  BaaricMa;  tsaaa  worth  at  tMck  bat  been  leM  and  tattpiMMMf 
win  be  put  la  ,lbroiiBbowt  a  wide  {■rnung  enmmunity. 

HENRIETTA.  OITIO,— Tbe  neorletta  Rural  Telephone  Company,  of 
t.orain  County,  has  been  formed  with  $4000  capital  atock  by  C  T.  I'nirf, 
John  M.  Unger,  W,  C.  Porter.  George  DcliGeld.  J.  Wiedmaft  and  otbera. 

EAST  I.tVERniOI..  onto.  By  thr  •r.corp-.taftsn  of  tbe  Steuben- 
vi:le  4  Eatt  I  ncT?."  I  (.'  mIl-jt  H  1  iiiit  L.Ti;.:ir.T,  .u  (/..lisinbua.  Ohio. 
•  hp  Is^t   \'.ri'   h.n    Krfii    l-i'-iT.   10   ii.-^ij'c   a  coatinu.:!:*.   r->.:tri.:  intrrurban 

r,.|l..,,V    M-T.;..,;    t<l„,,;     1 '  i"  t  •  1 1  .1 1  i;    -.-vl    Ullfeling,    W,     \' l 

VOUNGSTOWN,  OHIO. — It  i»  Mated  that  Yoiingalown  people  are  s.>on 
to  ineaffporate  a  new  company,  with  a  capital  of  $100,000,  to  he  lm<>wil 
at  the  West  Sj<ic  Belt  line  Company,  witb  a  vjcw  to  bailding  »  belt 
line  fiam  Ccntod  Square  in  Yaangelown  aver  a  mnaber  of  dip  tmeli 
t»  the  triUtfat  e(  lllnenl  Kit*,  Anllabwf  aad  Fmr  Wk  Bin. 

MILTON.  ORE.— Tbe  Millan  Bnial  Tehphooc  Canvanp.  with  a  eapi- 
lal  Mocb  of  Ijooo,  ha«  been  inaarpaeaied  bgr  C  E.  SiHMidt,  WKltlifli  For. 
tpthe  and  |.  B.  Sa|l«r. 

FORTLAin}.  ORC— Artlelet  ef  intflcpMaHou  have  haan  Clad  f«r  the 
Multnomah  4  Clackatnaa  County  IfMaal  Tllt)baw  Cowpnip.  Tbe  aapi< 
tai  stock  it  $;ooo  and  the  incoipertMta  are  Hapailcoo  Dneki  Emetic 
S.  Jcaac  md  Tiaiaihr-Biownbil. 

REE  HEKSBTS,  S.  O^Tfae  Bte  HUa  Ttitphene  CMpinp  baa  been 
incorporatad  with  a  capital  of  $togo  br  B-  S-  ScH  and  others. 

PIERRE,  S.  D.— ^Artialea  ba*e  been  filed  for  another  telephone  <eai. 
pany  In  the  White  Lake  and  Si'tthern  'ine.  with  a  capital  of  $*{«*«• 
and  headquarters  at  Whit^-  I.akr.  Thr  incorporators  are  WIIRaM  A. 
Bogenhaiten,  Heiity  Mossman  and  Herntan  SuelfliKn. 

M.\LI.ARD.  TEX.- -The  Mallard  Telephone  Company  baa  been  ineof^ 
paraltd  with  a  capital  ol  ttiCoo  by  F.  U  SaadgiaM  .and  otherc. 

Y.UITIS.  TEX.— Yanifai  Ttd^ne  Cn^np  km  been  iftpwMed 

witb  a  capital  block  of  tio,i!«n  for  the  pBiptac  a(  acawtnwOt  •  telepbane 

system.  Incorporators:  B.  L.  FarT.  C.  E.  Stnllh,  I»  C  llaptCh  J.  S. 
FJauagan  and  W.  M.  Camblin. 

BLACKSBl'RG,  VA. — Tbe  Blacksinn  FWcr  4  Supply  Company 
hat  been  gnrttr  l  i  liuner  10  r7i^int.ttn  a  power  plant  (or  the  genet aUgw 
of  power  tv  ?tr:im,        fjr  rirc'T^ii'y.    The  ccflgenp  !■  cnpittHatd  St 

$50,1100,  and  D.  H,  Keiscer  ia  president. 

W.\LLA  WALLA.  WASH.— The  committee  on  Incotporatlflu  for  the 
Covello.\VallL:*a  3!-cctric  Railway  is  prr^>sriii^  papers  of  incorporation. 
Tbe  capibil  ■!■.  is  10  b«  $1,500,"'  >  itn,:  when  Itxiied  a  majority  .  t  it 
ts  to  be  held  Asusa^  merchants  of  W3II1  N^'nlla.  Columbia,  tjar6cld  and 
.\sotin  counties. 

SEATTLE.  WASH.— ArlicUi  of  incorporation  have  been  filed  of  the 
Shore  Line  ElaeiriB  Ctmpany,  iHih  •  cagtal  iiacb  nf  ♦tjecweaa.  Tha 
object  of  Ihe  cofporaiton  la  to  eaamruci  an  detttle  taBwap  alaac  Uta 

•hore  of  Puget  Soand  from  Seatttt  to  Tbomt.  Tbi  iacaiporBlpre  me 
Joseph  WInahip.  Charles  F..  Adama,  Fred  J.  Ecrr»  IL  I.  HtBlUtOa,  Ces- 
red  U  Haaba  and  C  £.  Mucbhr. 

BROWKTOWK,  WIS.— The  Brawmown  TaiqlMiie  Cooganp  hat  llad 

aittcles  of  iitcorporation  and  applied  for  a  dMMCf  In  lb*  aSee  af  the 
Sccrelary  of  Sute.  The  company  ia  capitllbad  at  $(saa  and  liNnr* 
pocalid  by  Ol  M.  Ericbtca  and  oitacn. 
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WATTMETER  LlTIC.ATIOX^Tbc  United  Stale*  CirMil  Court  for 
Ike  Mortbtm  Dutricl  v(  New  V«ifc  hM  finl  a  deene  nvoioinr  Hw  ilc 
ftmiint  in  the  c»»e  oi  il»e  General  Bleetrie  Conqmy  *i.  die  Uadiaav 

County  Caft  &  Klcctnc  Company,  {rino  ustnir  altrrnatinit  current  intCK> 
rating  wausn«tctc  or  otli*r  motor  tlrvicrii  rmlxi.tyinK  a  ptovivton  for  jrcwr- 
iiitf  an  aiiproKiDuir  oo  phase  adjusimpnt  hy  indncctl  circuiL  Tiic  infringe* 
mrnt  Consi<,Ird   in   tllr   <»r  ■.(   S«l>rclTrr    oalltHCtCra  mamifoetUrMl  by  til* 

lllHmoiid  Mrtrr  C  tiin|]an]r  of  Proria,  111. 

DESIG.V  PATKNTS— The  Curt  o(  Appeal,  of  thf  District  of  (  n 
tuBtbta  lit  the  nuuicr  of  ibc  patent  aj^ltcatioji  oi  U.  A.  Mysait,  VfcfriUeui 
•f  th*  HaiciplMM  Glai*  CM«my>  Ihm  JmU  tint  deaariptiw  OMMcr  nay 
tc  AM  aaly  imper  but  naoriwr  and  illaiiniblc  te  driCpi  jaltiili.  A 

f I  w  >ear*  ng"  Coutltr^t  pavicd  a  Ijw  .Ipparcntly  liinttinic  dcaijtn  patents 
Ii>  a  drawing  >.ithL»ul  the  rights  of  ,iny  further  rxpUn.ui«tn,  or  spr^'.ri- 
ration,  th^n  the  w<rrfj..-  ".\  Jr^^iKn  -.w  berrwith  fthown."  The  prncnt  de* 
ci^ion  is  held  to  be  in  ronwjnant;e  nttU  tlie  statutei.  relallag  w  ibv  Sfailt 
ef  ikrwaii  {i4tcni».    K<ll».l<?r»  are  the  tubjKt  uMltt, 


ftmt  Sb  Lauifi  di*  IX  C.  KohlnMi  Car  Campmy  Clmhod,  ud 
«be  J«lui  SKpiiMian  Caantany  of  EHnbeih.  iMioaife  ctdi  of  Hwat  »1aina 

Is  <ipeT»te<l  «i-paraiely.  The  Fhtlailrlphia  ptatit  ^at  received  important  ail 
dilionj  nearly  each  year  of  il»  history.  Mr.  Brill  pi>Mr*»ed  a  larjr  fianir 
»n<l  v>B»  large  in  mind  and  heart.  In  ibe  bi>«iiun  worid  he  was  reganled 
as  an  tmusually  able  organirrr  nil  -^uic...  jilir.  Hi*  liu>.ini«.i 
MMKistn  kncu'  tbi;  inan  °  tbc)'  nerc  dealing  Willi,  for  he   ifvkt  |i4aial)r 

aod  hk  metkod*  wen  alwajra  lamrMd  bgr  Ugh  priadplea.  Mearlr  we 
hiBidfed  trainable  r«ietiu  naned  to  him  (Hi  <ari  and  irnck*  and  van*  *l 

dicir  atlnipmrnt  attest  Itib  wide  knowle<l({e  of  the  re.i\iiinnrntfc  i>f  nu>d.-m 
rallroadinc  tind  his  aleitncM  toward  impiuvniirnt.  Mr.  Brill  wa»  a  meni- 
ber  of  the  .Manufaclutcri"  Club  in  I'hil.idelphia,  the  New  YorV.  (.lub. 
the  Union  Club  of  Cleveland,  the  St.  Ltnlii.  Club,  director  of  the  Mer- 
chants' National  Hank  o(  Philadelphia  and  a  director  of  the  Intersuue 
Railway  Canipany.  He  had  a  very  wide  ae.juainrauoe  in  ibC  elttlriMi 
neld,  oihI  tot>k  ii  derii  tnleTc-«t  in  llle  ftruwtli  of  the  cteclfic  railvojr  friM 
th*  CarlieM   Any  .--l  r.i^-,:,     .u...    \  :n\  Uepwle. 


EfducationaL 


MR.  GtOKGE  FAK.NSWOKTII.  ni{>eriiiteiulen(  «f  uiiS*  <or  the  Mi.h 
igaii  State  TdepliaBo  Coovmr.  Detroit,  Mck,  died  m  Mk  boow.  4Si< 
Cm*  Arenwe,  mi  If  arch  aa>  of  aentalila  of  th«  boait  aod  ariibfa  eeaac. 

MX.  AXEL  H.  ENCSTKOM.  of  Hdladelidiia.  Fi.,  eoniallinv  ov- 
M«r  fa  tIaMri*  lallaagr  and  povcr  plaat  taaek^  died  In  tbai  chy  on  Khnb 
at.  Ifr.  tmilioii  mi  botn  Itt  Soodttt  aad  taaa  49  ymn  old.  He  bad 
V»ed  bi  Amarin  lar  tMaiy>(l¥e  yon. 

MR.  EnWARD  BACKUfti  EnnaBissioner  of  electric  lines  and  lights  of 
Somerville.  Miss  ,  d;ed  OR  lliTCh  s6  at  his  home,  aged  $8  years.  When, 
under  'ti.  nroviiiuris  of  the  new  city  charter  adopted  in  \rfw,  the  oftce 
o(  ciiri  ■•!  n<r  of  electric  line*  and  llithts  was  created.  Mr.  fUckJS  re 
ceived  ti<e  ..[i'jtotntiiu'nt  and  served  in  that  capacity  tiniil  hl^  death,  lie 
II  survived  b^a  Kin  and  daughter 

UK.  A.  O,  BOSTROM.— Mr.  August  U.  JJostrum.  wcU  kiunrn  a*  a 

aiwwlit.  Mtbeniaiidaa  aad  alaeirieiia,  for  jm»r  laan  •  ■«tfhiiil*il  cit- 
pert  la  tlx  Nary  Derutaicnt  and  fb*  limoter  of  tbe  iaqicered  torretf  now 
in  nee  in  lfe«  Uflittd  SlalO*  Mavy.  died  at  bis  Irnnte  in  Wavblnglon.  rr- 
CCMly,  aged  50  yean.  Kc  wa*  a  naitve  of  Swedtn.  came  to  the  United 
State*  at  an  early  age,  was  graduated  from  the  KeoMctaer  Polytechnic 
Institute  in  civil  engineering,  and  entered  the  Navy  Uepartment  in  187;. 

MR.  JOII.V  C.  KAhtK,  ohose  grganitaion  of  the  engineering  iirni 
of  Kafer,  Mattice  At  Warren,  we  announces!  only  last  week,  died  sud 
doUy  ai  Umnoal,  N,  }.,  00  March  .tu,  agtd  64.  He  was  in  the 
Nary  htm  >M»  lO  itlli  aad  aa  an  itutructor  in  the  Navnl  Academy 
hid  n  lludcait  naay  idcb  linec  iiromiiieial  m  the  clectriciil  and  niv 
chankal  iields.  He  wm  preddent  of  the  Engiaoen*  Clab  Ifoi-a,  had 
hern  active  in  Its  aflaira  until  hie  death,  and  woi  a  nendicr  and  trea** 
urer  of  the  confeience  oinmittcc  for  tie  administration  of  tlie  Camejie 
irift  of  91,500.000  lor  the  ITnitcJ  Kngineeriiig  Itiiildini;  and  tht-  lvn»:i 
iicrrs'  Club.  The  engineering  profession  has  lirtt  one  of  ilv  orrnmenft 
in   this   high  minded,   public  spirited  nun. 

MIL  CEORCiF.  U  BKAlJLEV.  of  Washington,  Ii.  C.  died  on  Mir.h 
f<>  of  ynctoaotliai.  at  his  residence  ijoj  Twenty-third  Street.  He  was 
•a*  of  Ibe  fooiKkr  oi  the  Bell  Telephone  Company  «l  Arserica,  noa 
the  Anterlcan  Telephone  ft  Tdtgragh  Canpany,  ami  at  one  tba*  owned 
a  majonty  of  ilv  (lock.  At  ibc  tbue  Of  bb  deolh  ho  wia  a  roemlicr  of 
the  hoard  of  directors  of  the  company,  and  also  a  director  in  the  .Mergen- 
ihalir  Linotype  Company.  Mr.  Bradley'i  indiistrial  rnlerpriv  was  the 
con.iruction  of  the  canal  in  Flrri^n  connecting  the  .St.  John  Rivet  to 
ilie  Biscayne  Bay.  The  worJ.  ii  1,1  riv  comrletetl  and  will  eo»t  when  f-n- 
iftlied  li.joo.ooo.  tic  was  a  member  of  the  MettopoUtaD,  Aliht  and  ClKvy 
Cbaca  Claba.  Boih  be  an4  Mr*.  BradWy.  wha  laroirea  Um,  ««re  for 
BMHly  yran  praaiiMat  in  WaAbigton  locicly.  Mr.  Bradley  wa*  «  na- 
tive of  Newbwrypof^  SipN.,  aM  io  fcai*  eld  at  the  lina  of  U*  death. 

MR.  r..  M.VRTIN  BMU«  ycmbbat  of  tbe  y  C.  BrlH  Contpony.  died 
•ii.l.lenly  on  .Mareh  1 1  M  M«  bOOW  in  XIi  rioo.  a  >iihmh  ci  PhiUdi-l|.!,i;,. 
He  wa.  l,oiti  in  H. -e  CaeHl,  GcnBany,  in  iS^i.  Ihe  rideM  .on  of  John 
rKH.riie  l'.r:ll.  who  riinie  to  (his  country  in  iHj;.  4.1,1  settleil  io  PhiLidel- 
phla,  where  he  «.■«  enijiloveil  in  the  cjir  IniildinK  cuiivrrn  .>f  M  iri'hy  .V 
Altiaon.  Alter  bis  gtaduatiod  from  the  pgWie  «fii....1.  Mr.  Itrill  .. limned 
a  poaiiion  with  tbit  Ibia  aad  wap  foetmon  o<  ihe 

lf>i:d  hy  iire.  And  a*  Ihe 
(•rmj.l.od.d  1..  di..<,:.i,n,ie  MMCt  caf  buHdioit  Mr.  Prilt  ami  bi*  father 
t.-4  op  .hiv  hr;„„h  "f  the  iHMineu.  A  iniall  ihep  Ufa*  tnlnl,  md  tbe 
tow  hrm  of  .1.  1.    Iifill  \  f:.miiieioed  in  a  very  modest  numner.  The 

•I'.ulitv  .,f  v,..rl>ii,ri.hip  of  iKe  prodiKtiiMis  ..j^  .poekly  leenjnired,  and 
year  aticr  year  it  wat  necersary  to  pim  h..«r  a.)r|,i,on.il  grono.l  and  ereft 
hniMinga,  nnii]  all  ihe  available  land  in  tUe  m.  o.iiy  t  io  ji  410I  a  loiif 
•ere*  in  *atent>  trap  covtrrd.  In  iftyo  the  pscsem  plan),  ctimpriaing 
elghlrai  and  a  hall  acrea,  emrttd  srilh  niidern  huifaUngt.  waa  eccil|ii«d. 
Since  ibc  death  of  hi*  father  in  iSM  .Vr.  llrJli  ha*  hem  the  pr««ident 
of  I  .-I  I  .,ro  .,.,,1  ,0  (i:  tecerttv  wn  cImi  in  K.or,.,!  ir,nn»»er.  Kitoln.^ 
M  ii..<-.,,iv  1..  l.iV,  ...rr  .1  an  oicrraoitg  »..l,nr,r  01  Uuvine^s.  the  Hnll 
t  ..nl^*oy  iiaa  |iuictijN:d  wiihio  ibc  lait  few  year*  the  Amrrkan  liar  Coin- 


omo  STATK  llNIVKRSrry.  — Professors  Magruder.  Anderegg  and 
C'lildwell  of  the  mecbaiiical  and  electrical  engineering  department,  accoiii- 
jinif  J  ^>"  fit'hfv  *-^uf!rnt':  'f  that  department,  are  making  an  i?i*;icctMin 
I i  .ir  tbroi  t.-ti  r:i-:  V,i:'..  I  ;.  -aiII  vi*it  power  statioiik  at  Pittsburg.  Obv*. 
UuJ.  liatlMlQ.  Nlwgira  1  i.;U  and  other  jioints  in  New  York  St.lte 

THK  TRI.?TATK  nH.I.KGF.  OF  KNGINEEKING,  of  Angola.  Iiid., 
has  tile<t  articles  uf  incoiporauen.  Tbe  capital  MOck  it  Jia,u<io.  The 
pmigoic  i*  Io  cMaUiah,  pioimam  aod  oanduct  a  aehool  of  eaginccciiiR.  A 
<enno  win  he  givMt  1m  cfvfl,  ia  aMcbanlcal  or  iiaclrieil  cngineering.  or 
a  eoaiUnid  eoaree  jn  aaediaaieal  aad  cloelrieal  enpnaeriag;  LilllMan  N. 
Saift  I.  W.  Falrlield  aad  W.  O.  Mtey  ate  tht  ineefTaramnu 

UNIVERSITY  OF  WnSCONSIK.— Ourrog  tbe  past  year  the  cnbrge. 
meni  of  the  shot>«  of  the  Ci)llrge  of  engineeritijt  has  re-.iilled  in  the  e«. 
tension  and  dcveloi^ment  of  the  electrical  engineering  lalniratorie*  of  -.he 
1'niveri.ily  of  Wiwonsin  until  n<."w  its  ciititniveiil  includes  over  sixly  .lyiia. 
mvs,  lavturs,  ncier*  and  tranfioiniers  for  ibc  luc  01  tbe  aiudeiils.  a>  weli 
aa  aoodr*  golyjliail  alMtlllUr  and  loii  kw  dirttt-cttrTcat  genentor.  pirwtt 
for  wUdl  i«  farnidhed  by  ■  new  jon-bp  Filer  and  Stowoll  Cwlii*  cogiae. 
and  iso-br  Ideal  bl>b-*f««i  cngbicw  Tlw  apace  aSorded  fag-  tbi*  labeeaiaiy 
by  tbe  we*t  and  aoMh  wing*  of  tbe  maehine  ihop  allow*  of  innch  draiMI- 
ily  of  arr atigrnieiil.  and  makes  it  possible  to  accoinmod.lle  a  large  n.iititier 
'if  students.  Tlie  dyii.in>rrs  and  nioloi..  arc  ol  both  continuous  and  iilur* 
iiatiliK  Curtrtil  ty^ws.  ranging  in  sue  from  a  fraction  of  a  horsv-poaer 
to  J7D  hp.  -\  large  iiuinbr;  ol  these  are  of  a  capacity  ranging  irom  6 
to  hp.  ilnd  jr*:  therefi.re  particularly  adnpte^l  for  Ijb^iratury  illstructiu^ 
of   Ibc    lyh   sill      O'    .1    eSectfical  enKlncering. 


HR,  J.  A.  HL'.VNKWELI.,  auperintendent  of  the  Wliiitnan.  M.-i>.s, 
eloetrie  tight  plant,  has  hcen  aitpointed  to  take  churice  ol  the  Lowell  liKhi- 
Ing  |da»t. 

Mil,  H.  J.  MEVER  baa  resigned  bis  position  as  superintendent  of  tae 
electrleil  daparlaMnt  of  the  Sbrevepert,  La.,  tta*.  Eleciiie  Ugfai  A  Pawtr 
CemiMay.  and  Mr.  A.  T.  Ltayd  baa  been  anaiiBtod  aa  hli  aiMbe>«or. 

MR.  K.XYMOKD  STEWART,  an  electrieiin  of  Bangor,  Mc.  hai  been 

appoinutl  sntwrimendent  of  tbe  Dealer  LJcht  k  Power  Coatpmy,  Oealer, 
.Me.,  mhich  is  owt:ed  by  the  United  lUuMiDatiBt  CoMgMy.  of  BoetO*. 

.Matt. 

MR  JAMES  F,  LAKnNF.R.  imriuger  of  the  Tri-City  R«its...y  Com- 
I'iiny  h.is  been  apiJ<iinted  gencal  manager  of  the  Tri-City  Railway  &  Light 
I'omi'any.  which  has  recently  secured  control  of  the  public  iiiil:iy  com- 
I'anies  of  MoliiK-  and   Kock  Island,   III.,  and   Haveiipott.  la. 

MR.  FRKHERIC  Nl(  JIDLI.S,  re.ir  rotnitiodore  of  the  Royal  I  anadian 
\acllt  Oub,  ha.  I  !■  I  i'.|  in  very  handsome  lithograph,  hfoadsliert  form, 
and  dinnbutrd  ani..iig  his  friends  .NcJtoii'a  faiuous  "duty"  signal  ai  Trafal- 
gar. It  baa  a  psfirall  ef  the  hero,  aasl  a*  mniarten.  the  Mchmi  colaan 
in  Trafalgar  Square.  London,  and  TutMt'a  beautifnl  iwiniiag  ef  the  dgbliag 
1  eineraire.    |«  wa*  a  bapw  thought  of  «  piirielie  ANght-Canaaian  W 

do  tilts. 

MR.  a  A.  RKPMAN.  A  feature  of  Ihe  lodal  life  of  Del-aild.  \  ol,„U 
(  ounty.  Florida,  i.  tin  meetings  of  the  Toiirln  Clob,  whoae  lnenib.  rs  rtp- 
rc«iit  alnioM  every  Sl,ile  in  Ihr  I'nion.  .\s  in  other  cities  of  Klotida.  a 
large  percentage  of  the  residents  are  tlK'sC  «hu  c-ni.  ii-^m  Northern 
&tai<»  to  speiid  Ihrc  winter  t«i  their  Sunthern  hornet.  The  pretitde»t  of 
Ihe  Touri**  Clab  i*  Ceargie  A.  Redman,  fornierly  general  manager  of 
ihc  Rocbetter  Cn  ft  Elcclrie  Company.  This  gentleman  «i«b  his  fwady 
baa  lately  apent  a  g^K'd  deal  of  time  in  travel. 

MR.  F.  V.  T.  LEE.  itunager  of  the  San  Fraiuisco  office  of  the  Staulcy- 
G.  I.  Klectrle  Mamtfacinriag  Comimiy,  ho*  been  appointed  a<.«t«taat  ana* 
ater  of  the  Pgeifie  tia*  ft  Elwitie  Company,  taking  effect  .^pnl  i.  la 
ih:«  poyiii  .-i  Mr  Lee  will  I,,  the  Mihre  asaiatant  of  John  R.  Itrnton. 
|it..i.|rot  .vtid  Kvi  er.il  i!i.>ni.j.Tr  uf  the  company.    The  position  of  manager 

of  the  iian  Franrisco  Uas  k  ElwltK  CompoBy,  which  AUan  Pollak  ha* 
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recently  migatd.  (m  to  te  aMnkcd,  Hid  the  daitei  dindad  iiBeag  Mbcr 

official*. 

MR.  GEORGE  J.  LOW  «tarl«4  Uii«  wrrk  on  an  rxlrniive  {orti|rn  uip 
ia  tbr  lamella  of  ihc  Allat  Eflfin*  Woflu,  E.  C.  Atkiiu  Co  ,  Nordykr 
*  Manaan  Co,  ttr  AaMri«aii  9mmm  Pmap  Co.,  and  tha  OMa  Valky 
Palkf  W«*fct.  Hb  MiMrary  tndwtM  Honolala,  Ja»«i.  CMaa,  Vtodlvw- 

tock,  Mlinila,  Australia.  Xcu  Zcalnnd,  South  Afrka  and  the  principal 
Hnropeaia  crntcr».  Mr.  Low  has  brcti  uvcr  the  j^raund  before  in  the 
inlrrei4«  of  ihe  Atlas  F-nffine  Works  and  has  been  eoiincDlly  successful 
In  knirdiri;   i^i    th'ir  {i*relcn  liusinrss. 

MK.  GtOKtJt  H.  r.ArrK.S  ha»  tillered  the  service  i>f  Ike  Ch;i(lJi>io..iri 
KU-clric  ironipany.  <'kiattartof>ca,  Trnn.,  in  the  capably  of  contnrt  agmt 
ill  cbarsc  uf  its  ".\cw  iSu»iim(»'iie1tiug  aud  Adrerti»ll»||  l>ei^rtnwiil." 
Nr.  Patloi  it  aa  «li«tricd  cwgliwer  aad  Ina  baca  caaaadad  »ilk  Iba 
Ctnoal  Sfciric  Cmapuky  tot  Ac  fait  dx  Ka  namtMti  lb* 

Ccnrral  Elcttrk  Conipany  at  the  Si.  I.ouis  ExpoMan  (nd  at  tha  Lawn 
aad  Oark  EntH'Mtion.  PvrlUnd,  itte.  Mr.  I'altea  wlB  btva  «a  kh  IttiT 
Mr.  Frank  11.  Iliner  an.l  Mr.  Fdgar  tl.  .Sle)rall. 

.MK.  y  D.  /(H>K  hil^  a^Kumed  the  ni nnafccment  of  the  macliinery  and 
rri'iiiT  dr]iartmrnl  of  the  Nortliea^trrn  F.lrcltie  Fifintmsr»it  t;(itlH'*ny.  of 
Sr.  I'aul.  .Minn-  He  was  fur  eight  >.;iy-.  11.  in.il  .  t  the  (tre({ory 
bIccltK  iMapxat,  iix  a*  («r«<naa  of  the  aritnaitirr  drparueeut.  unr  a« 

n  tlMi  IIbm  h«  e«aa««l«d  «llk  Iha  Nortkcta  Baetrle  Conpany  a> 
fttnnian  of  the  armature  room,  and  prior  ta  that,  tax  years  with  the  Kock 
ford.  III..  F.lrcitic  Company  as  fofCaM  aad  «u»(rlal*ndrnt.  With  >.rveu 
tern  yeari°  ex|<'rience  in  the  tnanaKCfliaitt  o(  lb*  wtfaii  and  macbhiny 
<lrpartn>rni«  of  larite  eirciiiol  ron.-rrai,  Mr.  Zodc  bu  Mature  qwalifca- 
licrn  li»r  hi*  itresent  respcjttptbilitirs. 

MR.  \V.  IV  KK.M>  — T'lr  r*e<nil\c  ofticcrs  iui*!  nirttibefs  of  'he  dnH* 
nrrriiiK  staff  of  ffu-  Ntw  York  City  Itnilway.  toijether  with  a  number 
of  petkonal  f I  lends  «tf  Mr.  W.  HoAtilittiiTi  Kurd,  who  retirei  frotn  the  j»it^i- 
tfon  of  chief  cnginceT  of  tJtc  compmuy  to  go  into  biuiaeas  for  himself, 
■wt  ta  Iba  feallrowi  of  Ih*  Halrl  Aator  aa  March  ji  to  tutaad  a  dlanrr 
to  Mr.  Kied.  PrcaUeol  R,  H.  Vndand  of  Uw  Xnr  Vatk  City  Railway 
Coanvaar,  la  h<s  address,  htld  oi  Ibc  (UMI  of  boner!  "Il  it  ciiijr  to  take 
a  Mll<ailed,  smooth-running  laachifie  and  operotc,  bat  it  is  qniic  uioclivr 
thing  to  cfrale.  toiJJ  and  ^arry  to  cotni-lriloti  swcti  1  iTi.acl'.iT-.c  and  tvtmt 
)t  Mown  to  his  successor.  That  is  what  Mr.  Kerd  has  d^»ne."  Mr.  \  rre 
land  presented  to  Mr.  Reed  an  er(^fo^*e<i  *rt  of  Trsntnliori*  .iit,l  m  tOLir- 
liundrcd-dollar  riojE  on  behalf  of  1hi>se  jiresent.  t>li  behalf  .'f  Ihc  Icjtal 
Uepartmeiit  of  the  (Atinpany  Mr.  II.  A.  K«>tiitisun  Kavc  Mr.  Uccd  a  k**'*I 


TVcufe  'Pubticalions, 

KI  Kt  I  RK  I  AK  IIK.XKKS  —  I  t,,;  VV  rHii.TclK.ii'.r  Ait  Brake  ComiMoy. 
W'ilmerdtnif.   I'n.,  has  tssnr<l  111   very  neat  pamphlet   form   the  eseet 

Iriil  pajx-r  itii  ".\tr  lirnkc*  f<'r  F.Ir^rftr  C:.r^."  read  hy  Mr.  \V,  S.  Hsrtliolrv. 
n-.ew  last  November  before  the  .^  ■      l  iJt  l  .nd  Street  Kailway  .\ss.;iciation. 

FI.KtTRICAI.  Kyi."n'Mi;XT  fiF  A  SHIP  YARP  Dullrtir;  N.^,  10, , 
<.f  ihi'  .Mlis-Clialtnris  Coaipany.  Clndnaati.  Obk>,  ccniains  a  well  illus- 
IraleU  dcscrtptivn  of  electrical  |iower  dtttrilntioo  and  applicatic-n  tia  the 
•bip-baildbig  pUiM  of  iba  Foic  Uv«r  SM»  and  Eafiiia  Coai^ay,  at 
Qainor.  Uaaa. 

DlUCT'CUIlRENT  MACHINES.— Tin  detalb  of  wmUfactton  of  a 
toawlttc  liiM  af  dtred-furrtm  aiaiora  «ld  [iiiiinaiaia  itmlaB  In  tiae  from 
I  hp  Iv  SO       are  owtBned  hi  an  illaMraltd  bullalfai  dtiiiaitcd  la  N*o. 
wbii^  lia*  ncnm*  been  iaamd  tr  tbe  Hatbiaai  Ehttrie  Coaipiny, 

Milwatifcee,  Wis, 

TKI,l*HF.R.\fiF,  as  represenletl  in  the  work  of  the  United  TelphcTare 
Company*  ts  the  aisbjrct  of  a  brocbUTc  in  French  by  Guarint,  brought  out 
bgr  l{.  Daaod  gad  E.  Plnot,  •(  Parii.  It  ia  an  inimning  iinanry  of 
tbr  wark  daaa  In  Uda  aaaMnr  In  developing  thia  aerial  igrama  af  irana- 
ponidg  mate  rial  abMrigiJlr. 

LOCAL  BATTERY  TELEPHONR&— Mklbi  Na.  lat  of  the  Dean 
K.lii'tric  Ccnipariy.  Ftyria.  Okie,  vMch  derOted  ta  iBcat  battery  or 
masiieto  type  telephones,  in  addtti«n  tO  givinv  aa  adoiaite  df^rlpllon 
of  the  telephones  tbein'^lve*,  ewitailt*  numerous  diagrams  of  telephone 
ctrciiitt  which  should  prove  of  much  interest  to  tele|>hrine  engineer*. 

CF,.MKST  MACIITNFRV  -The  Allis  Chalmers  romp:ir.T  \fr  .,„i,l,  ,  , 
^\l*..  has  i*.\^ieil  as  nataUisiiie  Nm.  j.-v,  a  tresittnc  nn  th.  it  :nitif:ii -nrr  17 
<rioent  wbicb  gives  descrtptioDs  of  cement-making  tnachinrfy  iiiciu^tutK 
reck  braahfig.  crmbcfg,  drrctf^  Mint,  ball  mills,  tulie  mills,  elevators  and 
coavtyari.  The  lau'lihu't  arc  dcHgnmi  for  a««b  augc  in  ccn-.rnt  making 
hr  eitbar  Ihc  wet  or  Ike  dry  prereesa. 

tMOUCTOR  ALTEKNATOR.->In  BulMjn  No^  147.  the  Sluil(y«.  I. 
Rlwiric  Manafaetartnc  Cwapaity.  Pitttficld.  Mas*.,  (ivet  an  iatcrtaiini; 
dlicaanan  of  Mic  propertlea  of  Ibc  iadnclar  altematar.    Tbia  wadllne 

has  absolutely  no  nioring  wire.  ci>:irilor  dim  or  bftMhCf.  It  U  aM«d  thai 
rl  has  high  efficiency  at  partial  as  well  «*  at  fall  loid,  and  Ibat  It  Can 

W  Snilr  w^th  st^f  regulation  di^ired. 

<.rv    \\(  l|.m-s_The  catllcgue  of  W    \.  -Matthews  «  tiro..  j« 

(.ortiandt  St.,  New  York,  is  a  neatly  executed  piiblif iiiion  dealing  with 
Srombaugb  guy  anchor*  ami  Kearney  cable  clamiis.  'Ibv  catak^tue  con 
labw  a  report  of  a  lot  of  the  budding  capacil/  uf  tise  aneJivr  In  tiutU 
gaa^y  and  clay  goila,  and  fitrei  a  tormala  far  esprmiai  Ibc  haUinc 


capacity  in  ieraia  «f  tbc  dlHwMr  •!  ibe  baliK  and  tb*  depth  i»  which  it 

is  buried. 

HYDKAUUC  TUItBlMES^IMlMlB  Kai,  j  af  Ihc  L  P.  Morrfg  Ckan* 
pany,  PbilBdeliiliia.  '9*^  it  inlended  for  the  nea  «(  caofrflfalff  bydraullc 

cnc^nrer^  3n4  Others  deslrit>g  infof inRtioti  c«>ncerning  the  variation  in 
p^^incr  n-n  t  etficicncy  of  a  turbine  wheel  when  run  at  a  constant 
Bf.i-':.:!  ;inO  i  -n:r\f  ng  Mni!e-f  varying  pressure  h*-3<^s.  Numerous  curtrea  are 
sliu-An  A  iltt'  ,..;■]<' Ill Mil \  connected  with  :i  i  i, :.!..->  hp  iTjrfalne  deillMd 
and  built  for  the  ihaw niiKnn  Water  and  Power  Compaoy. 

••THE  rRESEKV.\TION  oi  MilPS."  a  publicaiino  issued  hy  the  Long 
Attn  System  Co.,  of  Cleveland,  Ohio,  represents  a  distinct  departure  in 
trade  mcfatarc.  Ihc  campany  mantifaettirti  dtctrieallr  apcralad  bulkbead 
Joan  and  balcbi>1am  for  aUpi.  tta  uratcm  belac  ia  ma  an  all  tbe  new 
Teasels  of  the  navy.  Instead  uf  the  eusioitiary  catalesue,  it  now  pais  Ool 
a  Hfies  of  "short  talks"  on  the  principles  of  safely  at  aca.  tad  the  gaadi- 
lions  under  which  safety  can  best  be  prneured,  wllb  gpccigl  rcfercnoci  af 
voutsc.  to  tbe  overwhelmingly  important  part  uf  wttcriitht  hlllUiaadi  4  * 
their  doors  in  producing  the  iinsinkable  shtp. 

DEPARTMF.XT  STORK  I.IGHTIN«.— Ao  artiatie  bcwUtt  dtWOtid  •la 
electric  lighting  in  the  de|iai1oient  More  baa  juat  been  received  froiB  tbe 
N'ental  Lamp  Company,  Fitlalwig,  Pa.  The  kcyaole  of  tbe  booklet  ia 
thai  "Ibe  store  manager  can  no  mere  afford  to  cmaider  the  qursiioti  af 
lighting  from  the  utility  standpoint  alone  than  he  cart  aiford  to  use 
thiildtiy  furniture  and  fixtures."  Meaus  are  discussed  for  obtaining  tbe 
proper  rj'jalihr.  qti-n!i'y  snJ  tlistribution  of  illumination  so  as  to  show  up 
the  me  i  t  n  il  V  '.In  t.i  .t  effect  and,  at  the  aaroe  time,  to  be  altrac- 
iise  to  the  customer.    It  is  stated  Hut  fur  tbe  illumination  of  atom,  the 

Nat aai  laaip  givea  Iwiea  ibc  gaNunt  a(  latht  far  the  eaaw  pawn-  an  doca 
a  aarhaa  fflimeai  laMpw  aad  that  k  U  ibant  la  pet  Mit.  meec  eCeicnt 
ibta  Ibc  ciibmt  are  lamp  far  interior  {noadnatlaa. 


S'l  l.r.V-G.  I,  ofTieea  in  Krw  York  City  have  been  moicd  ta  ge 
llfoadway.    The  stock  ro  rr    •        Washington  Street. 

MANUFACTURERS'  \l  i\ K  i( ,  U-.I  NG  UUKK.M'  announces  In  reiningi 
on  April  3  froita  wft  I.»ber:y  ^Mirci,  New  York  trity,  to  237  Uroadway. 

THE  SUMTER  TELKl'HO.SK  MFG.  COMI'.VNY,  Sumlef.  S.  C.  wboae 
plant  already  covers  i^o.ooo  let-t  of  Aixir  space,  is  now  erecting  an 
additional  wing  in  Order  to  keep  up  with  Ihc  dcoaad  for  ita  product. 

TUE  W.  S.  IIIU.  ELECTRIC  COMPANY.  Haw  Bedford,  Mate,  at  ila 
rearat  unHial  atcttlin  dialed  Iha  idlowing  hanrd  of  direeloesi  Chartea 
S,  lladcU,  P.  A.  Saule.  Oaatfa  R.  Statton,  A.  P.  Sarith,  N,  P.  Soaitc, 
W.  K.  Weit  and  R.  A.  Scale. 

THE  CAWOOD  MICA  CO«PA>n',  »i,  F.llicott  Street.  Buffalo.  X.  Y  . 
is  opeialinit  iniru-s  at  Shawville,  Ouehec.  and  Shelby.  K,  C.  aiitl  is  dicing 
a  constantly  irureasing  business  with  m.mufBCliireTS  of  electrical  apparatus. 
I'lie  amber  mica  froin  tbe  Canadian  mine  is  iiarticularly  well  aiLsptrd  to 
commutator  work  on  account  of  its  soft,  even  ^iiiality. 

BANNER  ELECTRIC  COMI'.VNY.  manufacturer  of  incandescent  Jaraps, 
Youngstown.  O,  Itas  opetied  a  SonlheiTi  «»tl»cc  at  i;.t6  Trinity  Avenue, 
.Atlanta,  Ga..  where  it  will  carry  a  complete  aasortmcnt  of  lompa.  Tbe 
office  will  be  nndcr  Ihc  aiaaa«taie<n  at  Mr.  C  E,  Watti,  faracrtr  of  St. 
Loah  *ho  haa  metred  hia  fatally  to  Allaaia  and  win  lake  op  peraiaaeat 
residence  there.  Mr.  Watts  is  a  pioneer  in  the  lamp  buMnea«,  having 
been  rngngr^l  in  the  sale  of  incaudet>cent9  for  many  years.  He  has 
traveled  throiich  the  .'*OTirbeTn  States  inclodeil  in  hia  territory  and  has  a 
large  ac«|ilHintanee. 

A  CLEAN  EXGIXE  ROOM  is  difhcull  when  doiens  of  individual  oi! 
cups  and  oil  holes  must  he  given  perirxiical  attention  by  "the  man  wtlh 
ibt;  can."  A  ritrty,  oil-aooked  cuginc  roi>m  ia  an  eyesore  to  the  engiisecr, 
an  efcaaent  a<  diagii  by  ire,  and  an  tnridcncc  of  waale  and  late  ta  Iha 
man  wlU  pay*  (he  Mil*.   TUe  elate  of  elllln  h  obviated  by  oae  of  the 

White  Star  continuous  oiling  system  because  the  blbricgtion  of  bearings 
15  done  by  a  steady  flow  of  pure  oil  from  a  reacrvolr  replenished  only 
at  long  intervals— direct  from  tbe  barrel,  .\pprcciation  of  the  value  of 
ihrs  ntetboi!  «if  lufirication  is  shown  by  the  following  concerns  which  arc 
among  tbc  recent  purchasers  of  While  Star  oiling  system*:  The  Fitt^, 
banh  Ggfll  ft  Supply  Co.,  Pillsburc,  Pa.:  Roland  l-ark  Flee  li  Water 
Co.,  BaMmOfe,  Md.;  Jones  ft  Laughlin  Steel  Co.,  I'ittabiirg.  I'a.;  Peim> 
syUania  Railway  Power  Slali.tn.  .■Mleghciiy.  I'a.;  Unli-Bell  MadtiiteVy 
Co.,  Chicago;  lSol1t>ck  Electric  Manufacturing  Co.,  Ft.  Norwor>d,  O.;  In. 
t  rr.iTional  Paper  Co.,  Glens  Falls  V.  Y.;  t  ,  A.  Cambrill  Manufacturing 
'  II  .  V  nicolt  City,  Md.,  and  Hazard  .Manufacturing  Co.,  Wilkesh.irre.  Pg, 
THE  \  AN  I  IIKN  S  Kr  iJOTT  ELE(  TRU:  C<)MPAN^  .  of  (  leveUn  l. 
flhio,  has  got, I  ;ri:.i  thr  iii H u facturc  of  elrclrw-  drills  for  various  purposes 
on  cpntc  art  extensive  scale.  It  will  have  a  line  of  breast  drills  for  ship- 
buihling.  lioiler  shop  and  structural  iron  Wwll,  lakina  the  place  of  pneu- 
niein:  drill*  for  these  (mrjKiaea.  and  it  will  also  build  a  light  portable 
drill  for  drUlina  ball  and  hwd  .Maf  in  railnay  tieehi.  The  aaldil  ia 
amall  and  coaipaei.  walchfalg  leii  lhaa  to  poondt,  aa  that  it  can  be 
handled  and  removed  from  the  track  by  one  man.  and  it  has  the  adv.viita(e 
of  Rutoinaiic  feed  and  regulation.  I'he  Van  l>om  &  Uutton  Company, 
with  which  the  abovf-  mfnti.inr.l  ^inmpany  is  affiliated,  ia  erecting  a  new- 
factory  building  «o  \  ,1  in. I  I..O  ^torirs  high.  A  portion  of  the  new- 
factory  will  be  occupied  by  the  Van  l^orn  &  i^liott  Company.  All  ma- 
cbinefy  win  be  elettritaHy  drhcn  with  abaftiaf  eectlangliged  and  the 
coaipaiiy  will  buy  a  tfmnm,  gwiuhbaard  and  gboM  lix  cr  ge*en  nNtoia. 
A  iao4ip  cap  eiitfna  hae  bcM  MBttaeied  far. 
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IMXeilKATIOXAL  KLECTRTC  COMPANY.— Sev*r»I  mta  En  Silt 
t4dn  CUy.   t'lah,   have  purchased  control   of  Uic   Intemalional  EIrctric 

-iijinttrinK  -uti    a   larcr  :ri   addition   tc  c.j:itruc:ii:i:   jr:ii  fapply 

biiMiKit.  Thr  oTgnnitn  of  the  compuiy,  who  will  be  itt  prnidcnl,  i« 
Uorrar  C  C«dk(w  aow  «lcetricil  dttfaMcr  far  lb  Ullk  U(kl  ft  Railway 
Compuiir.  Oltcr  ofliecn  of  the  concern  ar*  w  follov*;  Vke-pmidait, 
JoMph  J.  D*r"**.  Jr-:  H^rtury  *ad  mtMcw,  C.  B.  bwtays  tmnitcr. 
W.  S.  VtCmtck.  Mr.  Codbe,  Mr.  Daynei,  Ur.  Hawlrr.  L*f(]r«Me  lUn- 
rlirll  and  Myr-iw  Silvrr  trill  coaMillM  Ifee  board  of  dIrMort.  Ollwr 
tiockholdci-.  arr  w  S.  MeCtraJdCi  W.  9.  Kad.  U  S.  C**a>.  J.  Frank 
Flam  *ti<{  t.  K.  Jcnkina. 

THE  CRESCENT  ELECTHlCAt  iTANl  FACTUIItlie  COMPANy,  Ro- 

chrntcr,  N.  Y.,  hu  re<cntly  movrd  inio  br«r  itid  ninrr  iwfflmixtum*  qa»r. 
tcr*  at  :Hr  N.  Water  Slr«t — a  cb  . m  i  .  wat  inad«  absolutely  Tifcosary 
by  it*  rapidly  increaninj  btifcinon*.     it  will  occupy  the  entire  MvtM)4  and 

''tt  flMr«,  with  to, 000  fi  ft.  of  workinc  ipacc.  io  the  new  qdaftcrki  Tb* 
CDfineering  and  draitintc  depattoients  arc  in  the  front  of  icoond 
9oi»  Ifec  traniiKler  of  thr  »pm  brinic  drrutrd  to  UamMinK  MOrlSC 
md  lUpptilv.  The  heavy  machinery  ix  locoted  on  the  third  floor  and 
there  all  raw  materiil  I4  norcd.  It  »ill  be  rcinrmbcrrd  that  this  coirv^any 
devotes  special  attention  ti>  panel  board  work  and  in  tbia  connection  it  if 
makinic  all meel  cabinets  for  fianrl  boards,  wbtcb  are  altrsctlnK  a  icreat  dc.il 
of  favorable  comment.    Ainonu  recent  orders  are  alt  the  panels  and  cabinets 

for  lk)«  New  York  Sutc  Cocnmiwcn  at  FluUvinu  and  Biflfthjimtofl  and 
(he  Caetadio  A»]rliM»  M  Ron*.  A  aevn^fanel  board  it  {«*t  beia(  «•■«- 
piend  for  Ik*  SUifar  Mrs.  ^aopnir  of  RoekcMor. 

THE  EtECTRIC  STORAGE  'bATTERY  OOMTASIV.  •(  nOadtifUa. 


manufaclttfar  •!  Ifea  Extdc  battery,  has  prinluccd  in  the  tQo^  model  of 
the  "Endc^  ^rarWlIf  battery  one  built  to  give  laiisfactory  service  •iih 
a  rvtinlmura  anMiitnt  i>i  atti-i  tion.  In  this  latest  model  It  hM  prtM-fdH 
agains!  ■■sparkniK  h;i;ii-v  iin;il>les,"  The  plates  are  «tron;g1y  burr.nl  to 
the  connecting  straps  to  insure  acatntt  broken  jotatti  Special  care  has 
been  lalKB  id  dtlllBilW  dlB  iflwate.  tber  kelMK  EOit  la  Had  fUar 
ttrsps  wtticb  extend  tkroiifh  iMlot  hi  Ac  ee*tr  of  Ac  caai;  and  tte 
holes  beina  fitted  uitb  rtibber  gaskets  to  prevent  the  acid  from  creeping 
op  and  corroding  the  termiikals.  Thr  rubber  jars  are  of  the  beat  quality 
to  withstand  birakage,  and  the  sealing  is  tight  and  dur»!i!e  These  mtV- 
ing  batteries  are  supplied  with  cither  gelatinous  Of  l^^^  nil  clrcrrolytr  xi 
ordered.  The  uses  arc  made  of  cherry,  finished  in  either  natural  wood 
or  in  block,  Ircatol  with  an  acid  fe^itting  roni]iatithHi.  A  aHdinB  ganr 
is  used  Mhi^Ji  gives  ready  access  to  the  cellK 

STAMLSy^.  I.  CONPANY^Vationa  rhangrt  will  take  irinee  an  the 
firrt  of  April  in  the  petaonMl  of  the  Siaoley-G.  I.  Electric  Mff.  Cm» 
pany's  repreientatioii  on  the  Pacific  Ciiast.  Mr.  F,  V*,  T.  Lee  has  resigned 
the  position  of  district  manager  to  become  as^islsnt  to  the  pre*ident. 
Me  T'l^n  .\  nrilt.  n,  of  the  Pacific  Gas  and  Electric  Company,  Mr,  H. 
C.  l\,i'iir: ,  ".Mn  (i-^^  \t'-rt:  -iM^iaieer  of  the  San  Francisco  office,  will  be- 
come acting  district  manager  and  Mr,  G.  L  Kinocy.  wfao  has  been  mana- 
ger ol  Ae  Satula  aileo,  wBI  ha  aNedalcd  with  Mr.  Fwhir  otiib  head- 
[)iiartcr«  at  San  Pranciteo,  Mr.  Lee^  fsasnectiaaa  vtA  Stanley  latoreit* 
on  the  r,'vcll*c  Coast  d,ite  back  to  the  organization  of  the  firro  of  Jno, 
Martin  &  Co  .  who  were  ft»r  many  years.  r*i»cctally  during  the  time  of 
the  pioneer  Id'l'  r!>t-i';(*e  electric  transmission  work  of  that  section,  the 
Siaiiley  C.im(i-it,i'.  IVi  it-c  t'ta*t  rc^irrsentaiivr.  Messrs.  Farkrr  an«l  Kin- 
ney were  also  associated  with  tlsc  Martin  Company  |irior  to  the  lime  of 
(ho  eoapanr'*  cttaUUiiaf  ll«  own  bnirth  oAce*  on  the  ftcUlc  CoaM. 


DIRECTORY  OF  ELECTRICAL  ASSOCI- 
ATIONS, SOCIETIES.  ETC. 


Amusjux  Et-rcraocHty iCAt  Soctcnr.  Secretary, 
i»th  St.,  i>btladelp]ua.    Kext  aiecllos  Ithaca,  H.  Y., 

AitBaiCAit  EucTavTiicaaPMlM 
nrr.  New  Haecn,  Conn. 

AursicjtM  InSTITtlTB  0»  Elictsicai.  Ekoixxsis 
Pope.  «i  Liberty  Sc.  New  York.    Meetings,  fourth 

AMaucMi  RMur**,  MaMomcab*  Sunncab 


Wan  17ft  St..  New  Ya(fc 

Autatcall  BMmr  t 
i>  Weat  ital  St..  Mair  y«ili. 

r^o6. 

Amfsican  ^iKirrr  or  Mimicirai.  IiiraorBHgifTS 
son.  Uanicipal  BttiUia^  BroeUjn,  N.  Y.  Next 


S.  S.  Sadllrr,  59  S 
May.  1906. 


Seeretary,  Ralph  W. 
Frklajr  of  en^  moatb, 
IH. 


Seererary,  G,  W.  TiD 
neetinc,  Binnlngban, 


Secretary,  B.  V. 

Colunibtis,  Ohio, 


r  k  ipiMtmian  Mmwi/i  i 

5v>rnson.  60  Wall   St..  Xcw  York.  N'ext 

<Krt.    1.^  10,  1906. 

AaaocisTKiM  or  F.Drscx  Ii-i.ui<:»»ti-vi;  CourAiiixa.  Secretary,  Geo.  R. 
Stetson,  New  BedfoTd,  Ms--      -r.i  mertir.g  Se|»teDbcr,  ipoA, 

AaaociatiuM  ur  Railway  TuLKi^aArn  SurxaiMTairoRjfTS.  S^efftarr.  P 
W.  Drew,  Milsrankee,  Wis.    Neat  meeting.  Denver,  Col.,  May,  1906- 

Aaaocution  or  Eiacraic  LioBTiao  eeoiniaaa  or  Now  EneLaim.  Seere. 
ivr,  C  R.  Icom.  si«  Adtatia  Aon,  : 


w 


OtttaatMi  ■ucmeia  Aaaoa*TWH.  Sieeilanfc  C  ft 
Oti;   Hon  aiiaiini,  Nia«ara  Falh.  Ont,  ipoC 

CoLaaato  BLti;Taic  Licnr,  Povia  ft  RattHnur  AWaMiliW. 
Ceorir  B.  Trlpti,  Colorado  Sprint*.  CoL 

CoaniCTtctrr   Stats  Srarrr  Kailw«t  AM»CT»T«>it     Secretary,  E 
Poole.  Bridgeport,  Conn.     Anntial  meeting  in  November,  1906. 

Enoloa  Betucas'  Aaaocunait  or  ma  UHirmo  SraTaa,  Secntary.  J,  L 
Lyle,  n  Cortlandt  St.,  New  York, 

ELi«.iait:  Cut  or  CLivujkKi>.  becretaty,  t>eo.  L.  Crosby,  ixoo  Schofield 
Baildias,  aeodaad,  OUa. 

■ucittox.  Owwnaci— i*  AMacuna*  «p  Niw  Yaw  twiK  twiiini. 
P.  Plah,  11]  Min  St..  SedbeMer,  V.  Y.  Next  nwctiaii  Mc«r  Yarh  Otr, 
Jone  19.  t^, 

F?»<-rsirAL  Con  riLAiT"^*"  A^iuttsitosi  or  Istatx  or  Mi%«oeti.  Secre- 
tTv    I  1  as   J-  Sutter,  1  -  .  l  iii;  St.,  St.  Louis,  Mo. 

KLicisiCAt.  Sataanu't  AMocunoa.  SacwtaiyTrinauKg.  Goo^  H. 
F.rich.  «n>  MeanfcaA  IHtdi.  CMam,   1»m  tunM    ifHinfc  CMmii, 

January,  i»oy. 

Biaciatrat  ThmP  Aimrmw  ar  Cawaaai.  Iiifilif|ii  t>t<iii»  t, 
Vm^  Matqaena  fiaddlat.  CMcato,  Ifot  BHetTni.  CUlMia,  Nav.  t, 
tfat. 

IiaciaicaL  Taaaas  Aaaociarion  or  PitUJiDt3.raiA.  Secretary,  C  A. 
Synunea.  Iio  Drcxel  Bulldln*.  Philadelphia,  Pa.  MMtln«i  acaond  and 
foarth  Thoradayo  each  monA. 

buL^atcAL  Tbaoki  AasuciATiax  or  {^st-nuK.  Secretary,  Wm.  )L  Su»el<  y. 
Royal  Intvrtflce  Bvildinf;  Montreal,  Can.    Jtexl  asmnal  meeting,  Jur 


Tifk. 


EuoBML  Tuao  AnocuTioii  or  *■>  fmam  Coan   SaantUT.  Ai- 

bert  H.  Elliot.  Qaua  Spreckela  Budding,  San  Francisco.  Ca(  Monthly 
aieedoct,  San  Franclaco.  first  Thursday  of  eacb  oiontb. 

K.I  icTStCAfc  TkAoaa  Socirrr  or  Ntw  Ydsi  (Member  National 
1  J  I  s  AisoeUtloa),  Secretary,  rmnt  NeiUon.  So  Wall  .StroU  1 
Board  of  Directosi  meets  second   Kriday  of  each  month, 

Eurtta  StATt  Gab  abo  Elictbic  Absociatioic.    Seciatam,  1^  1. 
PenghkecDalc,  N.  Y.    Anniaal  aieetinf.  October,  ipe4, 

Uuaoif  Stati  Cupimft  A— aattan.    ShmMv,  tL  B, 
U  Salle^  lU. 

lutririiMTim  Etrgninnuiia  Soonv.  Sietnlarrt  Dr.  ArAtw  H. 
4  ttvinc  Plae^  Ne«  Ymlc.  McMtefi  In  Naw  Yack  aaaond  Frldv  «<  tack 

ImaraissaMT  TiLDBoira  Aaocunair  an  HuwiPoa  IiniMn,  SaMMTt 
I.  W.  Landgrebc,  Hantingbiirf,  Ind, 

lavtaaa  Eucraic  IUn.<rAT  Asaocunois.  Secretary,  P.  H.  WUta,  Indt 
ana  polls,  Ind.    Monthly  meetings,  second  Tliursday  of  each  month. 

IXTMNATIOMAI.     ,\BaOClATtOX     or     .MnKI*,:r\L     Lrr.  T  Rl  i  1  ANA        St-.:  r- tary, 

Frank  P.  Foster.  Coming,  N.  V.    Next  meeting.  New  Haven,  Conn.,  Aug. 
i«e<. 

Intra  SntMt       Imiiaaa—  Alinrfifinii.  Stctalary.  1^  Dl 

Dubuque,  la.    Next  BoeliBc,  De*  Moinet.  April  19  and  1 
Iowa  EixcraiCAL  Aaaocunoa.   Secretary,  George  S.  Cara*^  I—  CiMfc 

la.    Next  meeiing,  Dc*  Moinea,  April  1%  aad  Ifc  (t*^ 
Iowa  TeurKoxx  Aaaoctanoa.    Stulilji  C  C  Ooatfa^  BaMtk 

Next  mretinir,  Des  Moinea,  March  i),  14  aad  I],  ipod, 
Kaitsas  Gas.  WaTia  k  EucTuc  LioBT  AiaociATioa.    Secretary,  laaiea 

D,   Nicbolson.   Nr«ten,   Kin.     Ve«t  mfer!nj,  lawrcnce,   Kan.,  October, 

l»0«, 

Kshtdckt  iRScniratirT  Tiurnoa*  Aaaocianoa.  Secretary,  Jamca 
Maret.  Mount  Varaoa.  Xy.  Rafnlar  atriilhu.  maad  Tuaidif  !■  0«t«bcr 
each  year. 

UaniB  STHrr  Ram  wat  AMoeianom.  Seerctirjr,  E.  A.  Ilatamn,  471 
Confreaa  St.,  Portland,  Me, 

HASMciiKtatti  Siatxr  KaiLwa*  AiaociAtioM.  Secretary,  Charit*  8. 
Clarh,  70  Kilbir  St.,  VoMoa,  Nati.  Meaii  awnnd  Wodiwadar  of  andt 
month,  except  Jidr  aad  AmfU. 

Mioiiotii  •uamc  Awicmiait.  inmnift  A*  ft  MitOilU  fw 

HiMtW  Hick    Itatt  MtltaK  Oct'  t*^  (Mh 
Bxraett. 

M^iMO.  lad.     ■        *  !•  '^^^ 

NartoaAt.  Buctbicai.  TaAoaa  AiaocUTtov,    Secretary,  Frod.  P.  Wiak 
i|4j  Maiqootte  Building,  Chicago,    Keit  nectlng,  JtnK  14,  i«o« 
NanoaAL  ELacratCAL  Covtslactoss'  AssociAvioir  or  twb  Uarrao  Statss. 

Secretary,  W.  It.  Morton,  94  (Icncsee  Street,  Ui;ca.  N.  Y.  Next  meet- 
ing, Oeveland      1  ,   'u  t  tt,  1906. 

Katio:.-al-Ij(tskstati  TiLcraoai  ,\uociatio«     Secretary.  A.  Te^Ti.. 

N:^-I  .ill-,  'IruA      .\r-\r   ni.,i-.in^,  (hi.,is.i,    1,11:--  2-  ai-,t^  r8.   :  t;  ■ 

NartoitAi.  ELBcraic  Lifivt  AaaoOATio*.  Sacrctary,  W.  C  !•  laM^ 
Philadelphia.  f».    TMMT-tfMk  CwPt^M,  Uliiillli  d^,  X.  f«  JW* 

5-t,  l{ot. 

Naw  EaeLAMO  Ettcnieai  TaAOia  AfwaMMt.  iaiHiHn  AMm  F. 
Tupper,  14  Stalo  St,  Boatoa,  Maaa. 

Nl.'  ,     -.:,:r-     t-l-LWA*     iTriS       St-i-icl.iiy,    J  iS:t     T      Lonth  IS 

Pearl  Sc.  Boeloa,  Maaa.    Mecta  ItM  Thonday  of  each  month. 
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mirr.  F.  W.  Battard,  Clfvtltad.  O.  Not  aMrtinc.  Pituburf,  P*.,  Mar 


tf,  HM. 

On*  Srmv  IUilwat  AaiecMtieir.  Sccretarr,  Chu.  Carrie,  Akr«a,  Ow 
Old  Timi  Tn-aoiAVHU*  amb  Histoiical  Auociatiok    Secretary,  Jifea 
Brant,  I9S  Broadway,  New  York.    Next  meetin(.  WMhington.  D.  C,  Oct 

%  to  and   II,  1906. 

PACirie  CoAiT  EiacraiCAt  TaAmuiaaiOM  Ahociatiow.  SecretarT,  5«» 
orJ  G,  Reed,  Portlami.  <rrc     Ncxi  annual  meelinK,  Junr  19,  1906. 

PuKlYLVAHiA  STATa  IxDiriMDaiTT  TaLaruoMc  AitkHTIATion.  SeereUry, 
H.  E.  Bradley,  ijs  South  Second  Street,  Pbiladelpkia,  Pa. 

I'tKs^vtvAidA  STAta  Staaar  Railwat  Ajiociatioii.  Secretary.  Ckarlea 
H.  S-.-r.h.  Lchanoo.  Pa. 
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  StCWary,  E.  A.  Sawyer,  Colorato 

OA    llMtlagi  MeoDd  Satorday  of 

TtLtrnottn  'AaaoctATioB.    Sccrciary,  H.   B  HartwdL 

Irene  S.  D. 

teVTBWU'iKaa  RLacTiiCAL  and  Ga»  AaaociATio*.    Stcreury,  Franh  T. 

Oaffy,    1;  I  ■.     r.A.      \<-\t    tfrr-m.-.    M-.v      i,     ly  1 S,  tlfnb. 

STiarr  Kaiiwat  AccoL-KTAirTa'  AaaociATioii  o»  Awaaica.   Scerctwy,  & 

M.   WTiiIc,   Boi   m,  Hlftfjrd,  Conn. 

Stbxbt  Railwat  AawxruTioM  or  ru  Sim  or  Nnr  Y« 
C.  &  FairchicM,  Jr.,  tt4  Libmy  St.  K«w  Yofk. 

MuMlML  tucraic  Auociatiok.   

C  M.  (Mdard.  ss  Ktlby  Street.  BoiUn.  Mm*. 

    llAMMHiaa  iKDarrxoanT  TiLarHona  AaaocuMioK. 

SccriUfT,  C.  W.  Bontll,  St.  Jofanibary,  Vt  Neat  meeting,  July  lo  and 
II,  igo6. 

ViaKDHT  Et-acraicAL  AiaocunM.  Saerciwy.  C  C  Wclta,  Middlctauy 
t  i  .  t      I     :   t  .n.,,.^r.).   .Mlddlcbary.  Vt.    Kcxi  BMcdiig^  Sl  Johaa- 

bury,    Vt,.   Septnnbcr.    t9o6,  * 

Waarau  Sociarv  or  Eaonrmi,  BiMlllail  twHai^ 
Electrical  AModatioa.    Sccrctsry.  J.  H.  WwdCT,  ttST 
Cbiea«o.    Regular  iacctiii(a,  first  ITiitaHilij  «f  *Mk  awntk,  aaip*  J» 
uaT.  July  and  Aivnt.  AmbmI  MttiaB  int  Tiiiilli  atar  |m  t.  Mik 

yar. 
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fSITED  STATES  PATENTS  ISSliKD  MAKCH  J7.  J«<v(i 
ICoiuliicicd  l<>-  K.  !.t  n!i;ium  &  Sit  ckliri Jrc,  I'at.  Autl.  i4'i  Xsssau  St..  N.  V  ] 
llfc94J.  MKTIHH'  Dl  .MISOKBINT,  G.XSK.S  i  iK  VArciK<  .\N1)  I  HK 
PROULtTIl.>N  OK  illUH  VACUUMS;  lame.  Dcmar.  tambtidac 
En^Uod.  Apfk  filed  Apt.  15.  i»os.  A  melBod  o{  abtorbini  gaut  or 
npora  by  exposing  to  the  gaa  charcoiil  r«>l«l  In  a  trin|i«r,iture  com 
parable  with  that  at  which  the  ka>  he  uhwrlirxl  b.iiN.  sMhsiar.ti.ill)f 
i»  drKribrd. 

»ij.96i.  ELECTRICAL  PEVK  I  .\NI)  ClKCt  IT;  William  U.  Une,  WcM 
hdd.  New  Jeraey.  App.  filed  June  j,  19U5.  Aima  to  0*a«lHa*  a  defect 
of  pretent  railroad  lignal  tysirms  due  la  the  atkUac  ot  the  rdar 
armaturea  cauacd  by  tha  (act  that  the  raila  ara  ilMrt  circwtcil  Iqr 
tte  tfaini  at  a  poiBt  riBMa  twon  Ifaa  vdays,  ^ttaaiaa  aula  oat  ana 
coH  a(  llie  relay  when  the  araMtttrc  toiR  altraeted  poaltfon. 
llS,»'.4-EI.ECTRlC  FUSE;  IWnjaniin  r.uthfr,  BoHnn.  Mass,  Apr,  f:>'l 
-Vpr.  34,  lrji.5.  A  dfvtrt-  fui  vcurir^K  Ihr  mrt.illic  c.ips  to  thr  nVr 
tabe»  i  f  .irdin.Trv  mcluiol  fuaci.  The  palrnlec  insets  pccillK*  ot  bath* 
in  the  <  -  I-  ciivaiic  tin-  fiber  and  hold  the  eipa  in  place, 
lis.**].  Ml  I  IK  lU  up  MAKING  ARMOR  PLATE:  Joieph  Strauia,  Wailf 
iBfton.  1>.  C.  A^ip.  filed  Mar.  31,  i9a«.  The  aieuiad  ol  making  amor 
plait,  which  consists  in  electrically  weldlBg  two  natal  plata-fono  mm^ 
■en  of  different  drgrrei  of  hardness, 
Il54»t.  TROLLEY  1(11  K;  Andrut  S.  Wc.nvrr.  S<k!u«,  N,  V.  App.  filed 
lamary  7,  iquj.  ,Vn  .irtangement  Iut  ca'.<>inK  <Iil-  trolley  pole  tn 
di«p  if  the  .1  ■    ■  ■ 


of  the  suiK-rvidury  relay,  connection  of  said  cord  circuit  with  Ilia 
telephone  line  cauaing  the  circuit  through  aaid  aufMrviiarjr  lamp  to  be 
completed,  and  acltiBlioa  of  (ubstatiun  apparaliM  nnoii  enwcctioa  of 
the  cord  circuit  with  the  line  causing  the  cisniit  tBroui^  the  anper- 
riiarr  rrlay  to  be  Ci>iiipk'tcd  and  the  circuit  Ihrouch  the  aupervjaory 
lamp  "^i->cn- 

Si6.a;.t.  lU.KlMlONE  EXCIIANCE  SYSTEM:  William  M.  DavU.  Chi- 
oiin.  I:!.  Apt',  hied  Aug.  5,  ipoi.  In  a  leiephonc  exchange  •'jralcia. 
the  c  imhinalion  with  a  icleokone  tine  extending  from  a  subacriber'* 
•ubataiion  to  a  ceiitral  excnangc.  a  plurality  of  apring  Jack*  of  a 
multiple  awilehboard  normally  diKoniinued  from  the  line  limbs,  a  lin* 
fie  eoianoa  source  of  current  ai  the  central  exchange,  a  Ka*  rela* 


wheel  leaves  the  wire. 


,  _  Vor  ihia  purpose  the  vppir  end 

af  the  aole  is  hinged  to  the  bad*  thctcef.  and  die  rdaliea 
cants  tac  pole  dreii  sriien  the  wlitcl  leavci  the  conductor. 

••MM.  TRANSFER  SWITCH  FOR  TESTINfl  ClRfflTS;  Jnhn  S  Wit- 
■Mr.  I'ortiimouth,  .\.  H.  I)cw«ncd  tu  sucijily  cuircnt  to  a  siKruiliiikf 
ayateiB.  The  device  is  srranjtca  to  normally  connect  the  usoal  power 
ncana  to  the  drenil.  hot  ill  MM  «t  iailnrc  a<  the  aewer  voltage, 
the  signal  circuit  Is  antomatlcalljr  eoomclM  an  lo  a  Vatlerr  source 
of  potential. 

tlS,«96,  RHEOSTAT;  Charles  Wirt,  GcrouatOWII,  Va,  Anp.  died  January 
la,  IMS.  A  method  of  manufacturing  rsajataaea  eoifs  which  consists 
in  «iii«n>  th*  co9  and  pMng  k  in  a  auttiibic  aMM  and  then  ln|«cilng 
piiatti  of  paitt  Rite  ike  meld,  eo  as'  lo  aoBdIr  support  the  resistance 
wire. 

9tt.<,oo.  COMBINED  TELEPHONE  AND  WAT(  II.MAN  S  ALARM 
SYSTEM;  John  J.  Rcrry,  Indianapolifi,  Ind.  App.  tiled  J.in  3,  ign5 
The  combination,  with  an  electrical  <-ncr((>-  tf  Irpl-.nne,  it^  icrvicc  circuit 
and  awilehboard  connections,  of  a  wairhinan's  ticnrdiii^  in<-an«  nnr 
tnally  electrically  connectrd  tn  mi'i  srrvicr  circuit,  a  central  rccnrdinir 
ir.tant  r!rcirical'»  cniuiccli-d  ■  >  »:ii  1  serv ;c<- cucuit.  an  atarni-'ign.-il  «nd 
it*  crniri.lUnK  circuit.  rocarj.>i  frr  intcrmittrntly  operating  the  alarm 
•ignal  through  its  controlling  circuit,  and  meana  eontrollcd  by  the 
sii4whaMn's  leMriing  aMaaa  for  preventing  iIm  noraMi  operatiott  of 
dM  alann  signal. 

llCou.  SAFETY  SYSTEM  FOR  KLErTRIC  ROAD  CROSSINGS;  Ar- 
thur H,  Johnson,  Rahway.  .V  J.  App.  iilcd  December  5,  iSgj.  Kc- 
nr«cd  l>b.  8.  1906.    .\t  cither  si>lr  of  the  crossing  of  a  atreet  and 

wlated  ai 


nerawihr  connectrd  with  the  line  limht  tbruugh  said  sdaree  of  eurrenf. 
a  euNnf  relay  having  a  linglc  winding  nnc  terminal  of  Mid  eut-off 
relay  bring  connrctcd  with  one  terminal  ut  iiiid  tource  and  normally 

with  one  hne  limh,  the  other  terminal  01  flic  c.ll-off  relay  being  COn* 
nerteil  wiilt  fprinij  jack  coiitactt,  a  cor>l  circuit  for  connecting  telephone 
linea  fj^fether,  act'.iaiion  oi  t.nn*taiinn  app.ira^us  cn^ising  eneririi.iti«>n 
of  ^aid  line  relay  indericndcnltr  nf  the  Li;!  "rl  r-  hiy  \^  iltdini::.  an.r  rrjcrins 
ii^mn  connertinn  of  s.iid   cinf  circuit  niv  nf   s.iii.l  ninltiple  ^cc- 

Mom  for  closing  a  I'jcal  circuit  cuiilainirg  saul  cut  ofl  relay  winding 
and  said  source  nf  current  whereby  uid  cut-ofT  relay  is  energitrd  to 
disconnect  said  line  rcia/  from  circuit,  and  to  connect  the  sprmg-jark 
contacta  with  the  line  limbs.  uid  local  circuit  includiiig  one  of  the 
cord-drcuit  conductors  and  one  limb  of  the  telephone  circuit. 
8i6,t.)o,  ELECTRIC  SWlTdl;  Montgomery  H  Iohn~in,  Utica,  N.  V. 
.\|ip.  li'ed  Apri!  jo.  ii/i>.|.  The  »v,itch  til:i  !e  operated  bjT  a  COtB* 
|.uund  lever  whi^h  inili.illy  moves  the  h'.nl.  iir.i  '  ii,<.ig(ag  rdotion  sritb 
tlic  conuctii  and  sub9cx(ucntly  presaes  it  ihcrcagainst. 
ti6,iii.  REVERSE-RELAY  DEVICBt  Ralph  D.  Mershon,  New  York. 
N.  Y.  .\p|>.  filed  Notrcmber  4,  >90ife  A  ayttcm  of  eonncciiona  in- 
etoding  transformers  and  wattmeter  coDt  for  aperatioe  a  drenll  breaiiir 
trhfn  certain  abnaniial  eondiliona  oeear  in  a  Une  WBara  ttro  or 


*tf^rt  railroad,  the  UMud  iri^lcy  torma  a 
the  i".»ir  i»  cot  off  from  yMii  section  by  M 
tianger  from  a  paasing  locomotive. 

bSjg.  ELECTRICAL  SWITCH;  Jamea  F,  McElroy.  Aftaay.  N.  V. 
Affk  filed  April  30.  leoj.  Details  of  a  dreuil  brnaMr  or  animal,  the 
•Mentiil  feature  of  which  ia  the  blade  eknwnt  of  lha  switch  wUch  haa 
a  pair  of  spring  contacts  in  its  face  adapMd  10  yield  In  a  diregUew 
transverse  10  the  motion  of  the  blade. 
tl«,oi,.  ROSETTE  FOR  ELECTRIC  I.ICIIT  WIRES:  John  Henry 
Parker.  Saugus.  Mass.  App.  filed  Feb.  jo,  1(105.  Detaik  of  a  rosette 
having  a  circular  bane  from  which  depend*  an'  arch  beneath  which  the 
cnnnection^  arc  liiiflc  and  throuKli  whiuh  the  wire*  extend  tn  the  lamp. 

•i6^M  TELLI'IIONE  E.XCHANGE  SYSTEM;  Marry  G.  Webster.  Chi- 
cago, III.  App.  tiled  l>ee.  3,  ipot.  In  a  telcplinnc-excbangc  system, 
the  comliinaiinn  with  a  tctephone-line  extending  from  a  substation  to 
an  exchange  of  cord  connecting  apparatus  for  connecting  said  line  willi 
another  for  conversation,  a  common  aourcc  of  current  at  the  central 


sources  of  current  feed  into  the  same  eirmit 

8i«.iiJ.  riRrUITCONTROI.LING  APPARATf^  k.ilph  !>  Mcrihon. 
New  York.  N.  Y'.  .*ii)>.  filed  December  J7.  'l  u  li.  o;4i.r  1"  lecure 
aufficicnt  cnrrgv  to  operate  a  circuit  breaker  bv  a  light  vibrating  lever 
tsilieh  makes  only  a  temporary  contact,  the  patentee  prortdai  a  local 
magnet  which  is  capable  of  holding  the  lever  peramientiy  agatait  tat 
contact  after  it  has  once  moved  thereagaiiut. 

Sif  ili  TRANSKKR  (TRt  HIT  FOR  TELEPHONE  EXCHANGE  SY8- 
TE.MS;  Hiarlrs  A.  Simpson.  ChicsKo.  Ill,  .\pp.  filed  Oct.  37.  1004. 
Ii-  a  lelephone  Hyttem,  the  ci'ml-in-stion  with  ^uhicribrri*  line*  term!' 
nattier  upon  dilTerenl  tw  itchttn,iT'l  sfc(i.)ns,  "f  a  t'.msfer  rii^-iiit  ex- 
tending heiween  «aid  section^,  inean-t  at  each  »aid  section  in  c.jnr.cct 
the  iiub%cri!icri'  line*  there-it  %viih  the  said  transfer  circiiit  to  cst.iK  is'n 
a  complete  talkinir  ciTcuit  between  the  sub*criherii.  two  signaU  per- 
manently connected  in  ],:ir,illt-1  asHociated  ur.e  with  each  end  of  the 
said  Irnnsfcr  circuit,    ii,  f  .iciitated  in   making  and  mmaUng 

c<mnectionik  with  the  -.ai  .  ir;k:i^tcr  circuit  fvir  suitably  eontroTliag  Ae 
circuit  of  said  signals,  sMh!,t.*nf iaily  .is  described. 

S16.1.U  TELEPHONE  SYSTEM;  Cliar'rs  t!,  Smiib.  \e,,  V..rk.  N.  V. 
.Ap('.  file.d  N^'V.  .\   ttU'Tihone  sr.item  com;iri»inij:  u  central 

ofhie  -ri't  a  liarty-lliic  Ir.i  liru-  lii<r.  ff . im  hnviOK  a  plurality  of  on- 
ductrt';,  r:'tph."ine  ^ml  sicn.ilinc:  instrument*  for  connection  with  one 
conductor,  and  electrically  niicrating  devices  adipted  to  operate  one 
at  a  time  and  "tiicceiisively  for  selecting  and  placing  in  cin-  iit  the  sig- 
naling instrument  desired  and  for  restoring  the  circuits  ■  >  their  normal 
conditions,  means  at  central  for  sending  the  appropriate  impulses  over 
the  conductor*  f  m  Iici  and  operate  the  signaling  instriiroent  desired 
and  for  resiotitiK  the  eiicuitx.  means  at  central  for  joining  two  of  said 
conductors  in  a  closed  mcullic  circuit  through  the  iela|iheae  iaitra- 
mmti,  and  laeant  corresponding  with  eadi  teltphana  fbr  slgialiilg  to 
central  over  such  metallic  circntt  to  notify  central  to  dtseenoeet  the 
circuits. 

t<it,,.j5.  IKI.EPIIONE  E.XtHANGE  SVSTFN!:  H.-ur.l.i  11  Str.Tiid,  Chi- 
cago. III.    /Xpp.  filed  March  5>.  1901.    The  combination  with  telephone 


lines  extending  from  aubacribers'  stations  and  paasing  krrinlly  through 
two  boards  at  the  exchange,  each  line  having  a  iwiicfi  connection  with 
each  board,  of  trunk  circuit  connecting  means  intenio«ed  between  the 
boards,  line  indicators  at  one  of  the  boards,  test  indicators  asiadaMd 
wilh  the  telephone  line%  at  the  other  bbard,  a  source  of  current  for 
the  trunk  circidt,  and  means  whereby  the  said  teat  indicators  are 
operated  by  said  source  when  the  trunk  dreidt  ia  eoooeetfd  wilh  llie 
line  at  Ihe  Cnl  board,  connection  of  aiid  drcoit  also  meehaaiealijr 
KOtoratloB  of  the  lino  indicator. 
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•  l<.t».  RAILWAY  lAR  AND  LOrOMuTIVF,  HEADLIGHT;  A-I<.lph 
\\altrr.  Ti.lnlo.  (Ifcio.  Ami.  <ilr.l  lire.  iX.  l»ol.  A  •witch  ann  ii 
RifchanifaJIy  coniirffled  to  the  thr^illlr  of  n  UtconKilivc  50  a»  to  cl'i^c  the 
circuil  thri;iu«h  the  locomotivr  lu-tiilhylil  wKrn  tKc  tliiotlle  i*  I'imicti 
anil  thfrphy  itivr  iui  inflication  tli.ii  tKr  iraiti  in  in  mi>lt<in. 

tli.HJ.  PROt  RSS  OK  MVKINC  IKON  1  KnM  rut  i>RK.;  Rubcrl  M 
AilMH.  Wintlir«n  HarlM>f,  lit,  Avp.  likj  June  I.  1903.  Thi*  n:*-lh'M! 
of  sddnff  iron  fro«i  itnn  u^i.iv  which  cinustf  o(  cli»ulvinK  I'u  uxiJ 
in  a  mollrn  ailicatc  nf  on*-  or  niint-  iticnU  not  Icsh  cIcclrulXHtttivr  than 
iron,  arni  i^iMinff  throush  the  fculMiitin  a  conlinuoit*  ciirrnit  MiU|]<«d 
(a  decintipost'  uid  oxiii. 

8>(..uS.  TK(II.I.K\  MilKI  1);  lohn  \V  Itrown  and  Oliarlri  \V.  Jfnkiiu. 
WaihinBlon.  U  t  App.  tilnl  Apr.  iixij.  A  curv«i  Kuard  »ar- 
round*  the  trolley  »hrtl  in  such  a  way  a*  to  prevent  il  from  catching 
on  the  wire  when  it  hai  r«apei|  Ihrtcfrnm  aitd  it  b<ini  re|K»itiunc<i 
bf  iht  ratrimr  or  Mber  nteant. 

■■<wi7«.  ELECTRIC  NEATbiK:  llannon  N.  itam  Apd  JiMrpli  C  W. 
Fianr,  BlhlMftw  Md.  Am.  AM  Apr.  ll,  IM,  A  fm  •(  mis- 
UMi  dowm  cmprWnc  •  bhiclt  o(  m»  MMcvkbh  ii  with 
•  jagrcr  cf  mtaei  mphil*  Mut  city.  The  enmiil  b  coailMtcil  throuich 
un  Uftr  or  cuung. 

■l<tt«(.  ELECTRICAL  UeNERATOK:  \\:lli.ira  Stanlrv.  I'.fri.t  lUlimr- 
jra,  Mm*.  App.  iUtd  Frhi  17,  1904'  Kenewrd  Nov.  11,  1904.  Ilaa 
fidds  wbicti  arc  cnctgitid  hj  an  altertutbg  cormt  aod  a  tptcially 
waimd  annaiurc  (roiB  wbkh  tut  be  afcialiiid  ahcnaliBg  oiiTviila  of 
dineri-nt  fre«|urncy. 

WlRF.r.KSS-rKLKGRAl-ll  RECEIVING  AI'l'AKATl  S;  Allr^n 
.Iro  Arton,  Tmin.  Italy  A|>|\  SM  StfL  7,  1905.  A  pair  nf  antenna 
arc  lupported  at  an  ai  kIc  ii>  ime  MMMner  and  are  w  coniirciril  to  the 
■ooini  aa  10  rrapond  |i>  puJariied  but  not  mipolarlied  radialioin. 
■i<tCM.  TROLLEY-MAKf:  Isaac  II.  Lunt,  Vant,  Vt.  App.  iilcd  Sept. 
t,  ifOf.  ttn  Iroikr  barp  ia  Mi^ni  at  llw  oppcr  end  of  lb*  pole  M 
Mw  M  indapwdtitt  Iranwcnw  inoiuntiit,  the  parfioae  of  tebSdi  ia  lo 


by  a  ?ord  connection, 
S^l'j.t^f.  KI.KlTKIl     I  AUI.K.    Ilar  .kl    W.    lliitk.    Niauara    l  ali-.    N  Y. 
A|>|).  tile<l  July  3j,  >pa4.     in  order  10  hrc-prooi  telephone  cable* 
pruixrly  the  [atenice  wrapa  dieai  witb  aabeiHii  tape  wbkli  baa  been 
>iKviaily  treated  wiib  ilKnnd  ioda,  alMr  ibe  caUti  an  lo  ptUwi 

in  the  conduit. 

Siti.4J9.  DEVICE  FOR  .^rrPOHTIlfG  rAni.E.s  of  KUECmiC 
l.AMI>S;  Janm  F.  Burn*.  Altaaqr,  If.  Y.  App.  filed  Ju^  11.  tyu. 
The  lamp  cord  it  eoilcd  upon  A  dan  wbicb  can  he  btid  Mr 


Tbn  tacBi  ia 


AITTOMATIC   4:E.\HIV<^  DKA'K  K;  JuA^n  Sh.wnfi,  ICskridge. 
Xjmi.    App.  filed  Nov,  Q.  igofi     hrtaiU  i>t' a  M-tn:iphorr  i*t><'ralin(  me* 
clumUm  in  whk-h  the  wmai  hofc  i>  ra.i>t'd  b>  a  mot^u  iirs\ c n  Rrar  train 
and  {aIIr  by  K*'ii^)ty  when  discnsa^rrd  hy  a  f*Ir,Ttc   ii  :it;ncl. 
•i6,»;o,  RKFK.\(  Tt>KV   MATKklAl.  1  uK    KI.Ki  I  KU  I.  \\  luN 

A\I)  UTHKK  I'1:RI'<>.SF.>.  Drmrtn.M  M.  >t.  v.:,t.l,  i  h.,ti;.,:.^.«;*. 
Ti';;t        A]  ;i     hir.l    J'ch.  )Oi>l.  tHKuLiltnn   II ml    rrff  .ictfi!  V  nia 

!<ri  i!  t  I  ir  1  icinn  ilic  coirl>iii.it)i-n  of  water  in-i  Hr.miir  f>:  their 

•ufafttannal  r<iuiv«lcntft,  cbciuically  converted  pmcticaity  to  a  complete 
cxtcfit  by  hciia 

•iCiW.  ENGRAVtSC  MACHINE  i  Vnmm  E.  Eaioiu  San  liarlMr.  N.  Y. 


Ri6.4lA^  EI-ECTRIOUOnT  SOCKET  AND  KEY;  Owm  C.  Cover. 
r»<iiben,  lad.  App,  filed  Sow,  12,  19M.  An  atticliiiient  for  an  ordi- 
nary lamp  tocket  hy  tnean«  of  which  the  lamp  and  another  lamp  can 
he  thrown  into  itcri'es  or  muliiplc  with  one  an-ither.  securind  hnlliant 
or  dim  illuir.in:iti':i[i 

»l6.44.-,  SVSTFAI  uF  Kl.Kl  IKIi  NT.  K  l-'r.r  I  A  I  H  >  \  :  \Vt!tt.»tTi  T-  K. 
KMiinn.  Si  ht-iit-i  tai?» ,  \,  ^^  Ajip  liV.I  Ii:'y  1 .  1  'jc  i-  'J  hr  1  orrIi»* 
ttai ii in   uf   .*n   .it tn  11  .n i^i*;   ciirri-nl  ii         iiiK    .i lr<-t  it  tl  11  it"  »■  n '  f •  ij» 

iu.iin*  U'juii  I  iif  tiiv  t  <ii  -jw  ,  .itnl  ir.r  ■!  <  Itrt-i.'  c  111 1  t-n!  t  xmtiin;  i  tr..  tiii 
conncclt-d  thefcta,  a  »>_i'.irLc  -if  fjtcitjtii;  cirrent  it  r-iir^lf.l  tn  va:d 
t'\ciiinR  cinui!,  a  b(Vj-*c<r  jniiTr-owd  in  thr  cxcitiiiir  cirru-t  an!  a 
rt'tfiitalor  for  util  bocwter  r<'»|MHiiivf  both  l<j  the  v  tltaBc  at  ih<-  alter- 
liitlinucurTfnt  mains  and  to  ilie  resultant  voltaic  of  sai*!  exciv.nR 
"urce  an d  booM e r . 

HK.  441    KXri'I.SlOV    rrsr;    t  harl«    K.    F.vdeih.    Schrncciady,    N.  Y. 
All     filed  May   i *.   igu4.     An  encIo«d   fii*c  i*  fornwii  with  • 
ciiMty  at  one  end,  the  other  enil  beinti  o|Kn.  vi»  that  ihr  arc  !•  h 
uut  at  the  open  end  by  the  cxpatiuon  of  ga»et  :n  the  civitv. 
•i<.4««.  ELECTRIC   SWITCH;  AiniliM   R.    F.vrrrM   >.,d   Ralph  F.. 
Baber,  t^rni.  HtM.   App. ' Mad  sent.  14.  i»oj.    A  snap  »<«iicb  for 
naldnt  ■  Minber  of  drvnit  caaiMCliMM.  TIm  tvilch  ana  and  handle 
roaoMdcd  ami  Ae  arm  follataa  Mw  Iwiidit  bf  ra  abn^t 
:  in  piaaing  froM  am  caMaet  (o  Bnathcr. 
BiMts-  riRE  ALARM  BOX:  Sttpben  J.  Htiaridi.  Bellevne.  Pa. 


?ti6..to;.     i;iit;ia\in|f  Miicliiiir. 


>i''.«4J- — Expultion  Fu«. 


Si(i.,tf5.— Elecltic  Meier. 


A|,.-   M..I    \„|t  I,.   ..,.|,r  t,.  pr.i|.elly   ,H.Mt»«n  a  lool  of  a 

tl,»r;.>,iiK  .naih.n.   «  ith   r.  tri.iur   l,.  rl,e   v>.>f|i  the  palrnlee  jnll  IMiai  I 

a  »tri|.  ..I  krRmn  thicliTie..  Iwiirjil.  the  tiKil,  and  adjuMa  the  ckraUuo 
of  the  l.».l  until  an   tlectru   ntcmr   i»  completed  through  tbc  atript 

•  FI.KCTRH;  .MK.TER;  Urn.  II.  I'ratl.  Lynn,  Uaai.  App.  fiM  Jul, 
Jf.  !■(■>«.  A  lystrm  tut  measuring  the  energy  of  a  tbrer-phue  ivMeni 
luinr  a  neutral  return  wire  in  oliich  a  Hngle  rotatini  element  haa 

""••>i"re»  rotating  In  arparale  lieUt  aad  tbc  ^  " 

In  rlilirrent  brancbee  !«  a«  to  Oiiiniiil 
circuit. 

MOTOR-STARTER;  Enmt  .Schatinrr.  Schenee-tadv,  N   V.  A,.,,. 
J5*  J'Hf  •••  '••S-     A  ipilen  of  coillactori  luppuiteil   on   a  untie 

pate  ana  adapted  to  be  iocce»Mvelv  ai-tuainl  iiy  c..nii.ii...i„  ,ir,,rn.l- 
'"«,  O"  the  , counter  e  bi  f,  of  the  motor,  U  a,|aptr.|  l„t  «ni.ill  mon.n 
and  tmall  inHllalion*  ai>  well  as  larne  ot>r>, 

•  l6j«4.  BATTRRV;   Kuitrne  \V.  .^.vlinci.lrr.  N.  *  \..,\,    \    V      \,,,,  .,v,l 

Atlg.  It.  ig(.5,  ,\  Latlerv  (■ni|<i,i.|  ,,f  a  iilnriiliiv  ..f  ,-rll*  jt|,| 
mean*  whrrrliy  onr  of  uiii  e  ll.  by  an  .  n.ll.,  ro.l  rrM  r.,il  rhe,.-.)* 
may  be  throan  inti>  or  out  ol  ilir  ileneTalmn  n'tux  i  f  the  battery 
AI.TKHN.\riM;  I  IRRKM  i.KNKK,\-|  UK:  rh.fk»  P.  Stein- 
riitti.  s. ii.nr,i;„iy.  .\.  ^.  App,  r'lj  July  js,  i,„,,  ]„  an  altetnaling 
lurient  Kennalor,  a  niu.linr  pr..vi.!rfl  v.iih  a  ditlrihutrd  wind- 

ing and  a  many  pan  rominiil»Iot  (■■nnnte.l  thrirlo.  bruibrn  braring 
<m  >aid  r.immiiiat.T.  m<aii.  .■iiii;,ine  direct  current  to  the  6el3 

In  maitneti/r  the  firM  .tructuie  on  a  line  tixed  relatirely  thereto, 
anil  mran»  (or  lujiiilyrnif  to  uld  bruthei  a  curent  varying  in  IBM- 
nilude  and  pha«c  mith  the  armature  current.  ~ 

•'*-tL't-''iL^A'''-i'''i  Aneuit  Weber.  Sr..  and  AtuuM  Weber,  Jr.. 
Seheojctady.  N.  Y.  Aob  file,!  March  8.  ito*.  A  lorai  Suni  ping 
farmed  of  a  tingle  hoUuw  block  containing  t  ledge  ever  which  the 
fo«c  wire  iMiMet  in  ita  path  lr«m  ihe  threaded  tfiell  to  the  central 
Mud. 

ait.4«7.  ELfXTHir  PRESSl'RE  I.\Ilir.\T<>R :  Iwrph  II.  Wen,  Nr„ 
Haven.  I'a,  App.  filed  Mar«h  ji,  10"^  .\  1'  .Map.f!  li[l-.  l,,rl^llt^^ 
ni.rtury   ai..|   a   pair  of  ciraolt   con'H.t;oTi.   ..Inch  r,,|i    .,|  .,.iir 

al.iriis  rlX'oii,.  I.v  ihe  ri-c  «f  the  meri'iry  I,nnn  ii,  .i:i<  ml,,  ..r  the 
oioef,  i|rj>entitnK  t,n  prrv^iire  varialo-i,- 

tii:4'-  TRfil.l.FV;  llemv  /anitrr  and  i.  i"..  llal  Wihiirrdint.  I'a. 
App.  filed  Sept.  J^.  ivi>},  A  lair  of  curvnl  ain»  are  hinged  upuii 
Ihe  tidea  of  the  harp  »%  to  noratally  char  over  Ihe  wheel  andTprrvrnl* 
ttt  ctctpc  fi«m  tbc  wire.    Tlie  arma  can  be  ceparalcd  when  dcaircd 


..f 


fWi-.i!.! 


■•>*1fni  iri  nliTch  all  the 
'ion    vihencvrr   an  alarm 


filed  .\pr.  j6.  1004.  IielioK 
In>-triiinrnlft  of  the  line  .n  r 
i»  given  from  any  i;tali',iii 
BiC,4«;.  .kiVSTFM  OK  TKOI.l.KV  W  IRE  .SI  SPF.XSION".  J'aul  F  Herk- 
ner,  Berlin,  rietmany.  .^pp,  filed  Sept.  lo,  loo*.  .\  trolley  .y«rfm 
for  hiffh  speed  trams  in  which  the  hangers  at  the  curves  ha\ c  "hlotrt 
arms  or  ro.l^  comoitrd  with  the  trolley  wire  which  permit  a  slight 
ut^ward  viehlioK  ili,  r . ,  r'  -.^  li '  n  the  train  'pn^M-s 
4lS,4&»  MAKINT.  AM'  |:KI\KI\(;  HKWI  I'l  iTi:  NTI  \I.  CIRCriT*; 
K.lward   M.   Hev.1.11.   Shiii.ttidy.   .V.   V,     .Xp;.  I>ec     m,  iSi>«. 

In  order  to  a^  oi.l  the  .I(-lri-i:ti\c  "Nciriitim-  of  current  uiliiili  m-iir 
in  hii{h  potential  syvti-nt,.  uihrn  the  circuit  is  abrujilly  brMUcii.  :he 
)>atriitee  provides  a  hea<y  imliutance  which  ia  gradually  varied  in 
oiieiitnir  or  closing  the  circiiii.  so  a*  10  avoid  any  Hidden  variaiieO. 
Kir..4(,ii,  FUSE  BOX:  E«l»ard  M.  llewkit.  Scboieeladr.  W.  V.  Appu 
hied  May  >4.  Ipi>a.  A  fuse  box  comprising  four  earner  a<uda  whteb 
aro  vertically  and  horiaontally  dunnelied  so  at  to  receive  mica  plalea. 
(it,4St.  APPARATUS  FOR  BLEACHING  ANI>  SIKKILIZING.  Sid- 
ney Leelliam.  York,  England.  App.  filed  July  i».  ipoa.  In  tp- 
pariiitt  (or  Uraching  and  tjnular  ofwraiiona  Ihe  cwnWlMliont  of  tn 
oroniter,  a  sparking  itischari^  apparatus  and  a  high-lenalon  electrie 
circuit  Irelutltnc  in  series  fwith  tne  oronirer  anil  the  fparkinic  dis- 
cKarifr  ai'iKiratiiH, 

«i4,4Hi   lliil.liKK   liiR   FI.F4  TKK    1  St  A \ KFSt  KM    LAMPS  ivier 
l.eiinar'1    and    Charles    Harold   June-.,    t.rrat    <.  rn-by.    near    Li '  ri . -!. 
-    rriKtiuid,      Altp.    filed    Feb.    1 7,    l'j04.      An   arrait|tenient    for  "*-iti-:i'C 

lainjiv  HI  iintd'Hir  pi>4itions  so  aa  ID  avoid  exposure  of  any  metallic 
pariv  to  ihe  ucnihrr  The  socbct  bc*  a  nibbct  pacbinc  line  arraiifed 
t..  («■  fl....eiy  i.rr^.ed  aRmnst  Ibe  glata  af  tb*  bwb  and  pcocladc  any 

nt'imlure  entering  the  vicLel. 
Ill  1I,    Al  Tt)MATIC    rARkllK:    S.,r„   IF   L.ldiy    Fa>t  Ortng*.  K.  h 
\l>p    lilid   Sctit    r.   11).. 4,      A   teli.Sieiine  .ysirtn   in  »hich  tbC  MtpbCT 
L.ii*    Jm-.i-    switches    thrmill    w  ti  u  ri    .Itr    refrl\ei|    into    forks   or  Ptiiiea 

.1!  tlir  .tririnns  so  a*  I"  he  atiii.itr.l  Tluretiy  fi-r  ihc  purpoic  Of  Oll- 
tiil,ih|£    »   h  iistmtc   or    ll  werinif   "i    ll;r    trjpher  hilcWel- 

rill. 511.  DV.NAMO  ELEC'TRK  MAi  llINK:  Oiarles  P.  fiielnawli. 
Si'heiicctady,  H.  Y.  App.  filed  Jan.  jH,  icoj.  In  a  dynaino-eleeWia 
nuebine.  a  tlUlcd  armature,  a  winding  In  the  ahM*.  a  caaimulsMr. 
and  faifilar  reaiiuancet  eupnoried  in  bole*  In  ibc  arnalvrc  body  indc- 
pendrni  of  laid  dMi  and  inaencd  in  iba  eamiKtiont  between  aaM 
tnndinga  (ltd  ibe  conmatalar  tegmenta. 
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EUCTMCAL  EXPORTC. 

ThL  eiii-ouraginK  figures  of  electrical  expott  trade  for  January 
are  susuined  bjr  Uioie  now  available  for  Pcbraaiy.  The  ej^oirt 
of  declrfeal  afipliuwes  for  Fcbruarjr,  indnding  telegnph  aad  tele> 
phone  instruments,  reached  a  value  of  $544,906,  while  for  the 
same  month  last  >ear  the  amount  waa  but  f4iMi3>  The  total  for 
dw  cillrt  anotlia  i«  %i/o6^4;ra  at  coniMicd  witli  I3.ti0u943.  ■  re- 
markable gain  of  nearly  $i.ooouooo,  or  about  30  per  cent.  This 
is  mott  grati^iriiif.  Tbe  showing  for  electrical  auchinery  it  not 
quite  so  goo4,  but  la  aeTCtthdett  satbftclory.  For  die  nonfh 
of  February  it  «ns  $646,532,  .is  comparfd  with  $637,479,  '•'•'^ilf 
for  tbe  eight  months  it  is  $5,031,398,  as  compared  with  $4.6(39,59$. 
Addfaf  the  electrical  instrtmwnt  values  to  tbose  of  tbe  heavier 
maeUnaty,  we  have  for  the  eight  months  an  excellent  tout  of 
99fiSfiafo,  as  compared  with  $7,780^  in  the  previous  corre- 
qModing  period.  At  this  rate  the  grand  total  of  hut  sreir  win 
easily  be  beaten.  We  should  like  to  see  (he  he.ivy  machinery 
holding  up  better,  but  the  returns  as  to  instruments  iiid:cale  ap- 
parently a  growing  diversity  of  export  in  the  smaller  applitneen. 
In  the  heavier  class  the  denuad  has  slackened  percephl>ly  from 
Jiftn,  Awtnluia,  Argentina  aad  tin  Philippines,  but  in  each 
of  these  (utten  we  look  for  improvement  in  due  time. 


Proposed  New  A.  I.  E.  E.  Cohstitution. 

The  members  of  the  Amcfiean  Inctttate  of  Electrical  Engi- 
neers  bare  now  before  them  for  their  aedoo  a  proposed  new 

con- tili.t:or.  for  1;  r  k  'vernmcnt  of  that  body.  From  an  accom* 
panying  circular  we  learn  that  the  proposed  docameut  is  th* 
work  of  tbe  Crauntttec  ob  Law  of  die  Institute;  and  upon  refr 
crcncc  to  a  printed  list  of  coannittres  we  find  that  the  five  mem- 
bers of  tbe  Law  CoimnlHee  are  all  residents  of  New  York  or 
neinity.  Wldionl  in  the  least  inpugniBt  the  nodves  of  dieae 
gentlemen  or  of  the  Boaid  of  Directors  who  li.ivt  approved  their 
work,  we  are  constrained  to  say  that  the  proposed  document 
ndects,  ancoaaeionsly,  dw  spirit  wMeh  would  reserve  to  tke 
members  resident  in  New  York  Cit>-  and  vicinity— mimbering 
less  than  30  per  cent  of  the  total  membership— the  preponderating 
influence  in  Ike  coiidaet  of  the  ^istltnle.  In  confirmation  of  thk 

view  we  need  only  to  r>"''it  specifically  to  two  changes  which 
the  proposed  cotistitution  would  introduce  into  the  present 
organic  law  of  the  Institute.  In  the  present  oonstitiidon  aflgr 
change  of  the  organic  law  requires  the  affirmative  vote  of  a 
majority  of  the  qualified  members  and  associates ;  according  to 
die  proposed  ooostitution,  such  changes  may  be  made  at  the 
anaaal  meeltot— wliich  is  required  to  be  held  in  New  Yoric  City 
by  tiie  faw  onder  wMck  the  lastitule  is  Incorporated— by  a  two- 
thirds  majori^  of  a  quorum  consisting  of  only  aoo  members 
and  aaiodatea,  present  fai  person  or  Iqr  praxy.  Again,  the  present 
eonsdtution  provides  diat  no  buriness  affecting  the  organisatibii 
or  policy  of  the  Institute  shall  be  transacted  at  any  other  than 
the  anniul  meeting,  which  provision  was  introduced  to  prevent 
the  iwarieuce  of  -  oondtttoos  wbicb  at  one  dme  threatened  to 

disrupt  the  Institute.  According  to  the  proposed  constitution. 
Special  meetings  of  tbe  Institute  for  the  transaction  of  busmest 
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may  b«  called  by  the  Board  of  Directors  at  any  time ;  and  inter- 
preted in  tbe  iight  of  a  disdaimer  in  a  following  clause,  at  Mich 
Bwetiiict  binmctt  affecting  the  organiiatioo  or  policy  of  the 
In»(i(ute  may  be  transactt  J  .\-  there  arc  over  700  n.cmbcrs  of 
the  Institiiie  ia  New  York  City  and  Brooklyn  akme,  the  facility 
widi  wUdi  a  ttuonun  may  be  obtained  for  the  imcndaeBt  of 
the  constitution  OT  change  of  Imtitulc  orsanisattoa  or  poUor* 
it  apparent. 

Slllt  arcllur  safeguard  to  the  interests  of  outlying  members 
which  the  proposed  coiutitntion  would  remove  i»  the  clause  in 
fhe  preMat  constitution  reqtiiring  that  the  Aaraca  mi  the  olltciat 
ballot  for  the  office  of  vice  ^irc^idcnt  =^ha!l  be  selected  from  the 
nominees'  list  with  a  view  to  raamtaining  a  geographical  dis- 
tribofloB  of  ihc  faKumbenti  of  this  cfllcai  wMdi  dMne  has  bedi 
omitted  from  the  proposed  constitution  Yet  snother  point  to 
be  noted  in  this  connection  is  that  while  the  article  which  was 
bttfOdvced  in  the  present  consttiution  to  secure  attendsnoe  at 
the  annual  oonvcntioiu  of  representatives  of  the  various  geo- 
graphical sections  of  membership,  has  been  retained  in  somewhat 
changed  form,  it  lacks  a  clause  whereby  its  execution  may  be 
secured.  Such  a  clauae  is  nnfbrtnnatcly  absent  in  the  present 
oonstitntioo,  for  which  reason  the  article  has  remained  a  dead 
letter  It  may  be  added  that  proposed  additions  to  the  by-laws 
and  to  the  consiitutioo  to  remedy  the  defect  have  in  the  past  been 
ttidforailj  rejected.  The  above  points  affect  more  partictilaflsr 
the  70  per  cent  or  more  of  members  not  resident  in  New  York 
or  vicinity.  A  proposed  clause  which  affects  all  members  alike 
is  one  which  makes  a  concession  to  "an  engineer  in  an  allied 
branch  of  engineering"  with  resi>ect  to  eligibility  t'.  full  rni:;i 
bership.  During  the  past  ten  years  admission  to  full  membership 
•in  Oe  Institule  has  been  so  earefully  ci»nied>  end  tUs  grade 
iias  been  kept  to  ^uch  small  pr'^P'-'i'tioiis.  thnt  crMt  \v<fii;lit  hns 
become  attached  to  membership  in  that  grade,  litis,  we  believe, 
t»  wdl  understood  by  engineers  ia  other  professions,  but  it  is 
<]iiesti"nsli!o  whether  'iich  crfrinrer?  should  be  allowed  entrance 
tu  the  grade  under  conditions  notably  less  onerous  than  those 
which  apply  to  m  issodale  of  the  Inatitnte  detiring  transfer 
10  fall  numbership. 

Aside  from  the  above  considerations  and  other  objectlcn':  thai 
could  be  adduced  against  the  proposed  constitution,  the  wisdom 
is  qnestionable  of  changing  the  organic  law  of  the  Institute  at 
this  junclwe^  in  view  of  the  many  unforeseen  questions  likely 
to  come  iq>  in  connection  with  iti  finances  and  policy  upon  the 
occupancy  of  the  new  Engineering  Boildini;.  One  point  alone 
need  be  mentioned,  and  that  is  the  probability  of  the  future  finan- 
cial situation  requiring  the  assessment  of  an  extra  fee  on  those 
members  who  will  derive  the  greater  share  of  benefit  from  the 

niaintr^:inre  of  .1:1  el:ib<irate  headquarters;  and  this  contingency 
carries  with  it  the  issue  of  organizing  the  members  in  New  York 
and  vidntty  into  a  local  branch  on  the  same  haus  as  other  local 
brandies  In  fact,  indications  p.iint  to  a  rei>rganizatifii<  witliit. 
a  few  years  of  the  Institute  on  a  truely  national  basis,  .^iid  we 
believe  no  one  will  dispute  Himt  this  work  will  call  for  a  consti- 
tutional committee  whose  membership  shall  represent  every  sec- 
tion of  the  country. 


THt  NlACARA-SVRACVSg  TRAHSMiniON. 

W't  aie  ii'  t  j  l.i-  :iMe  to  k;vc  a  reti'^rt  of  proErcss  on  thi^. 
by  far  tl"f  iiio't  iiiiiJurtaut  tiaii-niiiiiuu  t>u  this  ?u',c  of  ihc  con- 


tinent. Hitherto  the  great  plants  at  Niagara  have  engaged  in 
power  transmission  oety  in  a  rather  modest  way,  attempting 
neither  very  high  voltage  nor  very  long  distance.  This  plant 

nt  last  rivals  the  great  wriv'.-i  done  on  the  Paci:.:  Coast.  It  li 
to  be  pretty  nearly  a  sraightaway  transmission  for  about  l<5o 
miles.  The  generating  ptent  being  on  the  Canadian  tide  of  the 
river,  some  ;:j:i-riii:Lo;..il  qne:Tti.>ns  as  to  tr.c  cxport  ili  ti  a-id 
importation  of  power  vi-erc  raised.  Thae,  however,  bcmg  satis- 
factorily settled,  the  work  is  being  pushed  rapidly  to  comple- 
tion. The  river  crossing  with  its  long  span^  and  great  chan?i-4 
of  level  has  involved  some  mechanical  difficulties  which  seem 
to  have  been  very  well  maoaged  Ity  the  nse  of  catitilever  arms 
on  the  clifT-  nifir.fr  the  weight  of  the  downward  sweeping  caWe* 
to  the  crossing  towers  at  the  water's  edge.  The  line  itself  is  an 
hiierestfaig  struelure  tcppetantiiig  somewhat  novel  and  advanced 
ideas.  The  wf-itern  half  of  the  line  Is  carried  upon  steel  tower* 
H>accd  550  ft.  apart  These  differ  from  the  usual  windmill  type 
in  having  three  legs  instead  <  !  : mr.  .-ilthough  the  latter  are  to  be 
u«ed  on  some  of  the  work.  Each  tower  carries  a  top  insulator 
and  a  single  cross  arm  with  the  other  tm  HMulatnrs,  and  the 
whole  tower  system  19  to  be  in  duplicate^  each  tower  line  cany* 
ing  a  single  circuit 


On  the  eastern  half  of  the  line  rodimentary  A-slupcd  towers 
of  wood  are  being  used  spaced       ft  apart  The  rdative  cost 

and  reliability  of  these  ty.-^cs  of  con  triiction  will  prove  an  in- 
teresting study.  One  point  in  particular,  the  effect  of  lightning 
tn  the  two  eases,  respectively,  will  well  bear  watching.  The 
ci-untry  h  cuic  :n  '.vhich  Jupiter  Tonins  pets  in  good  solid  work 
nearly  every  summer,  and  the  weak  points  of  the  line  will  be 
pretty  thoroughly  tested  out.  A  line  of  SS-U.  steel  towers  is 
likely  In  catch  everything  that  is  due  in  the  vidnity,  and  the 
interesting  tojjic  of  inquiry  is  whether  the  lightning  will  dodge 
the  Hunlators  or  take  them  along.  Duplicate  lines  are  a  vcr> 
imporunt  safeguard  in  this  test,  and  they  can  be  placed  fer 
enough  apart  on  the  ample  right  of  way  to  be  fairly  independent 
of  each  other.  Tha  voltage  is  to  be  60,000,  the  present  lim  : 
with  anything  like  a  proper  factor  of  safety  on  the  insulator. 
Recent  insulators  are  showing  considerable  improvement  in  de- 
sign, so  that  one  may  reasonably  expect  the  v  ili.iKe  I  niit  to  be 
raised  again  before  long.  A  voltage  of  64000^  however,  is  high 
enough  to  b*  sadsfkctorily  eeoaondeal  even  on  so  lon^  a  line  as 

that  proposeJ.  We  sIi.tII  be  exceedingly  iiiten  vttvl  in  watchltitf 
the  performance  of  this  king  circuit  in  point  of  regulation.  It 
forms  etsentlalty  a  linear  distribution,  tbt  fnost  diffieuh  type 
to  regulate.  Fortunately,  much  of  the  powi  i  wHl  prohably  be 
used  for  railway  aad  miscellaneous  motor  service  and  compar- 
alhrely  little  fbr  Tfghtlng.  On  account  of  the  tew  frequency  aV 
the  imp.'riar;  jehting  work  i>  nkcly  to  be  done  by  means  of 
frequency  changers  which  are  capable  of  independent  regulation 
and  merely  constant  of  periodic,  whidi  b  rdatiwdy 

t"       nrc  SO,  regulation  is  a  cnn-sidersWe  proWem 

on  this  circuit  None  of  the  long  Western  lines  has  so  difficult 
oonditioat  to  contend  with,  since  in  eadi  case  these  cirenitt  cany 
the  main  load  at  or  near  the  end  of  the  run.  Kvcn  (tie  '.?ng 
stretch  between  Oakland  and  San  Francisco  is  reinforced  at 
Mission  San  Jose  by  the  circuits  from  Eleetra. ' 

We  ar-  t;'-  1  1^  mr.-  in  the  work  of  the  Ontario  Power  CoW 
paiiy  the  care  tli.n  has  been  taken  to  avoid  marring  the  ScemC 


Digiti.;ua  by  Ljcjv.'vh^ 


Ann.  14,  1906. 


ELECTRICAL  WORLD. 


itTsots  at  the  great  c.naract.    Whether  any  cor.cc.iiiikiit  oi  causes 
can  remedy  the  effect  of  withdrawing  so  great  quaiititie*  ai  water 
from  above  the  falls  remaiiu  to  be  seen.    The  projects  now 
3ii;horized  invlve  a  niatrrir.l  fractioo  o(  the  flow,  but  what  the 
actual  effect  will  be  depends,  of  coufr.  "n  r-n:       ii^  yet  to  be 
diidoied.   There  is  little,  likelihood  tiiat  the  cataract  will  be 
led  I  iced  to  the  ghastly  dribble  propliciicd  by  mmm  of  the  yellow 
iournals.    If.  as  we  hope,  the  effect  will  li-  :tirr.  Ty  1  1  tv  i-.ice. 
sunicwhat  the  depth  of  the  tremendous  sheet  that  plunges  over 
the  brmh,  the  ipecttaihr  result  wXl  be  hardly  dititinithed  at  all. 
T);e  (Ijnamic  importance  nf  this  to  the  greatest  cataract  in  an 
iniiabited  portion  of  the  world,  is  so  iintiiense  that  it  can  hardly 
be  overestimated.  It  can  never  be  restored  to  its  pristine  majesty 
is  a  spectacle  while  the  works  of  man  crowd  around  its  brink. 
The  mere  withdrawal  of  part  of  the  prodiRions  volume  of  flow 
IS  from  the  aesthetic  standpoint  of  far  leas  malign  significance 
than  the  garisb  struetutes  that  mar  tbe  sky  line  above  tiie  cliffs. 
The  ^r:^tict'ir<5sion  work  now  in  progress  i-  r(  t'ling  to  be  en- 
couraged by  those  who  honestly  wish  to  preserve  Niagara,  for 
it  places  the  ttmetttres  of  utilization  mile*  away.  Niagara  could. 
1;  ;o-d.iy  nnemployed.  be  industrially  developed  even  to  the  half 
-t  !ts  voloroe  and  still  remain  unique  in  sj^endor,  for  well-cooF 
filed  power  plantt  could  distribute  the  energy  over  lo^xn 
^Q-iare  miles.    As  things  now  stand,  the  cataract  should  fear 
thi>  hotel  man  .inH  the  njvertis'ii^;  fiend  far  monr  tli.iii  llie  p1cc- 
tTJcal  engineer.    Niagara  crowned  with  its  perpetual  aureole  of 
Spray  and  thtmdering  through  the  dark  aisles  of  the  primeval 
forest,  must  have  Ii:ul  a  majesty  that  should  have  stayed  forever 
the  hand  of  the  vandal;  but  Niagara  fronted  by  a  steel  bridge 
and  decked  with  a  frowsy  coronet  of  cheap  holds  asid  iietories 
does  not  even  rise  to  the  full  dignity  of  enlightened  utilitarianism. 


THg  PARAttIt  OriRATIOtf    Of  SYNCHROHOUS  MoTOR 

GtttBRAioR  Sits. 

As  abstracted  in  our  issue  of  March  .^i.  Mr.  J.  B.  Taylor'i 
paper,  before  the  -American  Institute  of  Electrical  Engineers 
March  23,  gives  a  very  clear  description  of  some  of  the  pccuU^ 
arities  presented  by  tbe  service  of  panOded  synehronous  motor- 

gtrerator  irt?.  The  neressity  for  surh  motor-gen eratnr  sets  oc- 
curs at  llie  interconnection  of  any  two  alteniating-current  *ys- 
ttms  employing  different  freqnendcs;  as,  for  example,  where 
J  power-di>lr;biiliiiK  s\.>,tcin  operating  at  23  cycles-per-secood, 
supplies  a  ligbtiug  system  already  installed  for  60  cycles-per-seo- 
ond;  or  a  lighting  system  with  alternating  arcs,  whidi  camiot 
operate  at  25  cycles-per-second.  Moreover,  as  electric  qrstems 
continue  to  expand,  they  come  into  l«)ur;.Iury  contact  with 
each  other,  and  tend  to  consolidate  by  economicai  evolution. 
They  may  have  origindly  been  faistalled  at  different  freqneti- 
nes.  srd  it  may  he  •.mich  chenf  cr  fo  tic  them  together  for  ex- 
change of  power  by  alternating-current  motor-generators  than  to 
discard  all  the  generator  apparatus  bdooguig  to  one  frequency. 
Although  the  commonest  synchronous  motor-generator  is  that 
which  transforms  from  25  to  60  cydes-per-second,  or  vice-vers.!, 
yrt  the  table  of  twenty  types  of  ntachiiMS  in  Mr.  Taylor's  paper 
include  no  less  than  15  frequencies  that  are  oceasiondly  met 

with,  namely.  16J3,  24.  25.  30,  S.lf  j,  40.  50,  58'  j.  60,  62j4,  66fi, 
75.  100  and  12$  cycles-per-second.  The  fact  that  any  change  of 
bcqticncy  la  passing  front  one  distributing  drcuit  to  ani^ther 
calls  for  a  sub-station  and  one  or  more  pairs  of  synchronous  ma- 
chines, each  pair  on  a  single  shaft,  shows  how  desirable  it  is 


t  retain  as  few  frequencies  as  possible  in  general  service.  In 
other  words  the  unnecessary  muItiplicatioT^  of  frofjiifncie^  brced.s 
parasitic  and  wasteful  distribution  expenditure,  in  real  estate, 
boilding;  rotating  machinery,  switchboards,  power-losses,  oil, 
waste,  attcndanc',  .ni;!   aflmiristrstion.  Moreover, 

when  two  difierent  frequencies  have  to  be  introduced,  to  satisfy 
either  physicd  or  eoonomical  needs,  the  requirements  of  syn* 
chronous  inotor-generatois  are  more  easily  met,  when  the  fre- 
quencies selected  bear  a  simple  one-to-two  ratio,  such  as  2$ 
to  so;  or  JO  to  60  cycies  per-second.  For  this  reason,  our 
present  frequendes  of  25  to  6d  place  greater  difllcnitics  in  the 
de;ign  of  synchronous  motor  tjene r:\Tor'!  than  would  otherwise 
be  necessary.  Nevertheless,  it  is  much  easier  to  criticise  than 
(o  rectify;  for  so  much  capital  has  already  been  Iimttcd  in 
machines  of  these  frcqtiencies,  that  to  change  tO  t  simpler 
numerical  ratio  would  be  most  difhcuit. 


The  paper  shows  very  clearly  thtt  It  is  one  thing  to  syn- 
chronize the  motor-.Mde  of  a  motor-gencrator  set,  but  quite  a 
different  thing  to  synchroni£c  the  gencrator-sid^  after  the  motor 
has  fallen  into  step.  If  our  sUndard  frequencies  were  dthcr 
25  and  50,  or  y>  and  60,  this  difftriilty  won'J  not  arise  If  would 
then  only  be  necessary  to  synchronize  the  motor,  and  to  close 
the  switches  of  the  generator.  '  As  It  is,  however,  with  stand- 
ard frequencies  of  25  and  60,  when  transforming  up  between 
these  numbers,  there  is  only  one  chance  in  five  that,  after 
synchronizing  tbe  motor  side^  the  phases  arc  i>ght  on  tbe  gen- 
etator  side  for  throwing  in.  If;  on  th«  other  hand,  the  ma- 
chine is  transforming  down  from  60  '.a  25  ercle?-per.?ecnnd.  it  is 
only  one  duince  in  24  that  the  phases  are  right  on  the  generator 
side,  after  first  synchronizing  the  motor.  With  the  varioug 
types  of  motor-generator  jL^  r  lied  in  the  paper,  thr  ch.nice 
of  getting  the  generator  in  right  phase  at  first  motor  synchroniza- 
tion is  sll  the  way  frdm  certainty  to  one  in  7,  3.  5.  6,  7,  to,  16 
and  24.  From  this  point  of  view,  the  motor-generator  may  be 
regarded  .t;  tlir  nKM  nmr  uhicli  in",r"i|, u^^  the  doctrine  of  proba- 
bilities into  the  already  cumpiicated  pathway  of  cctttral-station 
practice.  Even  now,  it  Is  occasionally  a  matter  of  wager  between 
s >\ itclilici.ird  ..ttendants  at  motor-generator  sub-station-,  how 
many  times  they  may  have  to  slip  magnetic  cogs,  or  poles,  on 
the  motor  side  of  a  machine  about  to  be  thrown  in,  before 
the  generator  switches  can  be  dosed.  Another  very  interest- 
iTig  point  brought  out  in  the  paper  is  the  degree  of  mechanical 
accuracy  called  for  in  the  machining  of  key-ways  in  the  rolora 
of  synehronous  motor-generator  set&  Five  degrees  of  phase 
displacemoir  lietwecn  the  armature?  of  two  hipn^nr  alternator 
armatures;  i.  e.,  five  magnetic  degrees,  may  cause  a  very  ap- 
prechibie  disparity  between  them  when  sharing  loads  in  apralld. 
But  in  an  alternator  of,  say,  twelve  pnirs  of  poles,  a  u<;ual  num- 
ber in  the  generator-fidd  of  one  of  these  motor-generator  sets, 
five  degrees  of  magnetic  displacement  will  be  produced  by 
five-twelfths  of  one  degree  of  mechanical  displacement,  a  very 
s'mall  deviation  in  adjusting  a  key-way.  A  case  is  described 
in  which  two  similar  sets  differed  ao  per  cent  from  each  other 
in  toad,  when  tunning  together,  until  one  rotor  was  tdcen  off  the 
shaft  and  a  new  key  inserted,  givine  rhr  -otnr  an  offset  of  a 
few  hundredths  of  an  inch.  This  wonderful  principle  of  mag- 
netic vernier  action  in  multipolar  structures  might  prove  useful 
in  maintaining  definite  minute  angular  displaoemcots  between 
revolving  systems  for  any  desired  purpose. 
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IncandMcent  Lamp  Udgationu. 

Mr.  Geotfe  Campbell,  president  of  the  Germania  Electric 
Lamp  Company,  hu  inililuted  suit  in  the  United  Suiei  Cir- 
cuit Court  of  the  SovUkib  Dbtriet  of  N«ir  Ymk  isuiM 
tlw  EdiMo  Qectric  Light  Camfaagp,  ankiw  ctain  for  tfw  mm 
«f  tmiooo  on  the  f  iwuMb  dmt  tile  defend  br  Hi  Mtioua 
hu  dcstnqied  the  fiaiMirs  boainen  and  ndoed  Um  tom- 
cialljr. 

In  the  hi"  of  complaint  it  is  stated  that  the  plaintiff  had 
been  doing  business  under  the  name  of  the  Germania  Elec- 
tric Lamp  Company  at  Harrison,  N.  J.,  in  which  businesj 
he  had  invested  in  acttial  cash  the  sum  of  over  ^SO^ooo.  The 
niee  of  lamps  grew  from  a  total  of  35,000  in  1902  to  a 
monthly  output  of  13.500  lampi,  tlw  Imtter  r^reicatiiv  a 
net  profit  of  tfso  pcr  noBlfc;  and  it  !•  contended  that  if  the 
plaintiff  had  been  pemittcd  to  eoniinne  Ma  hnafaieB^  tUa  oM- 
pot  without  any  doubt  would  have  ineieeaad  within  the  next 
twelve  months  to  50^000  lamps  per  umtth,  rcpreaentlng  a  net 
profit  of  $3,000  per  month. 

It  rsllrgfd  (dat  the  dcft:n<;.-int  co-OpefatCd  in  organizing 
and  assnri.'iiLMg  inaiiiifactiircrs  of  incandescent  lamps  through- 
OVt  the  i-iiiniiry  into  a  ci.mbiiiation  having  for  a  purpose 
to  drive  out  of  business  all  makers  of  lamps  refusing  to  join 
the  combination,  and  to  csublish  and  control  prices  and  oUier 
trade  conditioos  and  thereby  to  ftifle  coropetidoq,  both  aa  to 
production  and  distribnttoo,  thronghont  the  United  Statee,  and 
that  the  defendant,  both  by  promises  and  threata  of  law- 
suhi  agafant  hnn  and  his  enstomcra,  endeavored  to  force  the 
plaintiff  to  join  the  combination,  threatening  that  unless  he 
did  so  and  agreed  to  the  terms  offered,  shipments  of  goods 
V.01M  be  followed  up  and  he  and  his  customers  would  be  sued ; 
And  upon  the  plaintifT s  objection  that  the  patent  upon  which 
they  proposed  to  enter  suit  against  him  was  worthless,  it 
was  replied  that  whether  it  wa*  worttaleis  or  not,  it  never- 
ihelcaa  aerved  them  well  enoagh  and  answered  all  of  their 


The  patent  referred  to  is  die  Icading-b  wira  patent  Na 
4MSM  gnaled  to  Thooaa  A.  Bdlion,  Jammiy  i&  1891,  on 
aa  iwlfcation  dated  September  15,  1890,  and  subsequently 
aasigned  to  the  defendants.  On  July  ti,  1905,  application  for 
a  reissue  of  the  patent  was  made,  which  reissue  was  granted 
undfT  dntr  of  October  10,  igos. 

Ihi-  plaintiff  states  that  the  improvement  on  which  this 
patent  was  granted  was  continuously  u.sed  and  employed  by  all 
incandescent  electric  lamp  manufacturers  more  than  two  years 
prior  to  the  month  of  January,  1891,  and  as  early  as  iS!^4. 
In  the  month  of  March,  1904,  anit  was  hutilnted  against  tlie 
plaaitiff  OR  this  patent.  But,  hi  spile  of  the  fact  Oat  the  evi- 
dcooe  in  this  Mit  had  all  been  lahcn  and  case  was  vir> 
tualljr  ready  to  he  anbmltted  to  the  oottrt  fbr  &nl  decision, 
the  aoit  was  discontinued  by  the  defendant  on  December  4. 
1905,  and  the  court  costs  paid  by  if,  for  the  reason,  the  de- 
fendant avers.  th:it  iV.e  effort  to  intim:i!..t"  and  coerce  him  by 
suit  and  otherwise  harl  failed,  an,',  ihc  defendant  knew  that 
if  judgment  were  rendered  in  that  suit  it  would  disclose  and 
establish  the  worthlessncss  of  the  said  patent,  knowledge  of 
which  worthlessness,  moreover,  it  possessed  prior  to  the  insti- 
tution of  the  suit  The  plaintiff  further  charges  that  during 
the  ymt  1904  the  dclsndmit  m  order  to  destroy  his  lan^  bual* 
mu,  canacd  to  be  aent  oat  many  intimidating  letters  to  his 
costomers  declaring  that  in  nsing  or  selling  Germania  lamps 
they  became  infringers  of  the  above-mentioned  patent  and  li- 
able to  damages,  and  threatening  to  prosecute  all  such  of- 
fenders to  the  full  extent  of  the  law. 


Hydro-Electric  Development  in  India. 

The  East  Indian  press  has  discussed  lately  the  posaiWlitics  of 

ttdfizing  the  enormous  quantities  of  water  running  to  waste  now 

year  by  year  during  the  mon  r/oi.  in  the  Ohats,  near  Bombay. 
It  was  the  late  Mr.  J.  N.  Tate  who  first  brought  the  idea  of  utiliz- 


ing the  Ghats  into  practical  shape.  The  result  of  this  investiga- 
tion, continued  by  his  sons,  principally  under  the  supervision  of 
Mr.  B.  J.  Padcshah,  has  been  that  an  English  company  was 
formed  last  summer,  consisting  besides  Messrs.  Tate,  of  leading 
London  financiers,  called  the  Bombay  Hydro-Electric  Syndicate^ 
Limited,  for  the  purpose  of  convleting  and  verifying  the  inves- 
tigations made,  and  lor  bringing  the  project  into  effect. 

Mr.  R.  B.  Joyaar,  late  aapcrinlen^Bg  eiifiiicar  to  the  IndiaD 
Government,  who  hn  very  great  axperience  in  qoastiaiis  of  walir 
storage,  has  been  busy  on  the  Ghats  during  the  past  wimer  with 
the  final  investigations  of  the  hydraulic  part  of  the  scheme,  I.  e« 
the  problem  ui  storing  the  water  falling  during  the  monsoon, 
which,  when  ci  uducted  through  pipe  lines  down  a  fall  of  1,700  ft  , 
will  give  the  power  fur  supplying  current  to  Bombay.  Dr.  John 
Mannheim,  of  the  firm  of  Alfred  Dickinson  &  Co.,  of  London, 
the  consulting  engineers  to  the  Bombay  Hydro-Electric  Syndicate, 
Limited,  has  been,  for  several  months,  busily  engaged  at  Bombay, 
with  the  dcctrical  part  of  the  scheflW.  Dr.  Mannheim  is  the  elec- 
trical expert  who  visited  India  last  year  with  Sir  Thomas  Uig* 
hafl^  IC  O  I.  E.*  iu  oonnectlon  with  an  Important  power 
in  the  Punjab. 


Ctotnl  StRtion  Comineicial  Statistics. 


The  CO  opf r.niv  1-  Klectiical  Development  Association,  Qeve- 
land,  Ohio,  is  pr<'|i.irMig  a  report  blank  which  it  is  proposed  10 
send  to  central  stations  in  order  to  secure  data  relating  to  com- 
mercial methods  eaqdoyed  and  resnlts  secured  therefrom.  The 
data  of  the  reports  received  will  be  daasified  in  a  number  of 
tabulatioiis  correapoiidfaig  to  lowna  and  dties  of  varioiM  sisea. 
It  ia  Iboagfat  diat  tiMse  tabulations  will  enable  coavariaons  te 
be  made  as  to  methods  and  resnlts,  and  that  tfiey  will  be  of  service 

to  advertis-ng  agericies  utr.crs  interested  in  the  encourage- 

ment of  the  central  station  industry.  Following  is  a  schedule 
of  the  mfbrmation  it  ia  pnpoaed  to  1 


CliM  ul  i  br:'.    Kk-tric,         and  ctMirK  dcctfic  la  CMpclWaa 

g«B  or   m-ji-.idi'.al    KJ-i  or  electric. 

S«tr«  of  ctcciric  energy  [vrr  capita  of  poputatioa  in   lew  h>:turfe. 

SjrBtem  of  rates;  liiebtiiic  maximum  and  minimum;  )i<o',.('r. 

Arc  your  mains  1<xutcd  t>Di)i  in  batiDCM  and  residence  districts? 

Ha  y<iu  <ii,er.lle  .'4  tiOMia  a  tSiy:     If  aot,  triUt  ImMSIS? 

Xutriber  of  incsiidefrccnt  lam;,*,  in  cir' 
^   Nustitjer  ot  electric  Bigiis  in  circuit. 

Number  of  buiJ'JinKs  outlined. 

Number  ut  store  windows  iltumiiialed. 

Numtier  of  Ncriist  lamps  :n  circuit. 

Number  o(  tul>c  lamps  in  circuit. 

.Number  of  arc  lanifs  in  circuit;  1 

.Number  of  eleetrit  fans  ojicrateu. 

Number  ii.jwer  motors  installed  in  sliop?  znd  f nctories ;  in  stofw: 
in  midcfice^. 

Iloracpawer  output  of  tucti  motors  in  shops  ;ind  factocia;  ia  ttorci; 
In  residencea. 

Number  of  hcatinji  devices  in  circii;,  cucit  js  flat  irOOS^  ^| 
etc,  in  resideiscea;  in  stores;  in  shofis  and  factoriea. 

ATSiUble  Idlowatt  capacity  above  peak  load. 

I(  ap  M  capacity  when  will  you  Increase  and  haw  ■■chF 

How  oianjp  laolatcd  plants  in  joar  territory. 

Do  ]FM  nlwitia*  jrour  a«i»lt««  with  jpour  own  elaettle  dga. 

Do  3NMi  bive  a  downtowa  «Aee  and  disblay  room  and  awhe  a 
(Hiint  of  ethniitins  electrical  devices  and  afjiliancei? 

Have  you  an  organized  solicltiirg  department?  Gire  details  as  10 
organiaation  and  any  n'ccial  scllinic  schemes  used. 

If  no  otganired  soliciting  department,  bow  do  70U  reach  prosiieciiw 
raMomcrs  and  handle  iaauiriesr 

Are  you  ntins  any  navCTtialni  or  tollow-ap  service  in  cooperation 
Willi  jrotir  aolicilins?  If  io  dtMirlM  bridr  tad  aend  samples  for  friendlr 
efilictiai. 

Do  Tou  adrcftiie  in  year  lacai  pipcnf  If  ss,  aUadi  aspics  M  rut 

Bit  Vff  rt  flfllWWt  9^ 

Wfau  ja  die  anltiide  of  your  local  pipen  on  th*  latjeet  of  naaidaal 


Arc  fim  tlireatcDcd  with  anuaicipal  ownership  or  rate  Wistalion? 

\\niat  sprciSc  policies  beside*  good  service  bsvc  you  adopted  10  mcim* 
good  will  of  public? 

What  arc  yon  doing  to  secure  the  wiring  of  buildinft  not  ofiginally 
•eubped. 

What  arc  jrou  doiag  to  accare  die  wirtaf  sl  aew  consiractioa  wacfc^ 

What  relations  have  yea  cstsbltihed  with  Mail  real  estate  dealers.  ar(U> 
MciiL  baildcts,  cicdrieal  eta/tudttn,  cie.r 

Do  jroa  t*t  hdpfal  eoaatottial  iaMnaatian  froa  the  elaWrtcsl  Jaanabr 

Witsi  new  bnsfaeta  or  osore  basil caa  ■nWaeia  sronld  mb  like  to  ate 
fiasMj  In  tbcic  JouraalsT 

la  sfhst  war*  I'  aar  are  laanafMlaMn  co^rsllag  with  jrou  In  ia- 
creaalng  the  sale  of  current  throush  thtir  dcvietsr 

Have  you  dcTcloped  any  special  or  unusual  appHcsllsns  of  electric 
current  other  than  the  utusi  and  well-known  ones? 

Is  there  say  ordinance  prohibiting  your  uw  of  JWW  Unti  af  piliS 

'"WhaT'^^^w'anenl  awilndc  on.  the  qawtka  af  panMea*  aim- 
tirtagjsadjygresefta  pcnaaal  idicittitiaa  ia  aew  haeiaeii  sni  ware  tan> 
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In  addition  to  Hs  large  submarine  cable  systems  in  Alaska 
and  tiie  Philippine^  it  h  n  w  si.i'f  J,  iti  \\  asliington,  that  the  L'. 
S.  Govenunent  is  in  favor  oi  upetaitng  tciegraph  ami  cablu  lines 
to  Faaaaia  and  favors  the  purchase,  itistaltation,  dptratiun,  and 
wuntenanee  of  a  luboiarine  cable  between  West,  Fla.,  Guan- 
tinamo.  Cuba,  and  the  Panama  Canal  Zone,  costing  $937,000. 
Secrr-t-ry  Taft  <.iys  nr.  the  sf.Vcct:  "Kxpi-ri<-nce  I:is  demonstrated 
ihc  dangers  ut  such  cable  communications  being  in  the  power 
of  foreign  governments  to  withdraw  the  r:s-his  of  the  companies 
in  qacstkm,  as  was  particularly  ciniihasizcd  in  oomtectioa  with 
the  oWe  eoacesuMu  ml  Panama.  The  opinions  of  tlicne  mili- 
tary experts  a.s  to  the  urgency  and  importance  '>(  the  litlMtion 
are  strongly  re-enforced  by  the  ff)llowing  facts: 

■'I-'irst.  That  the  (lir<H-t  taljk-  ir:tn-.  Janinir.i  to  Colon  has  bttn 
tnterrupted  iur  14  months,  with  no  prospect  of  its  restoration. 

"Second.  Complications  in  connection  with  the  Frencil  Cable 
Company  in  Vencxnela.  and  violent  earthquake!,  eauaed  aucfa 
an  intcfTupHon  of  the  lines  that  within  the  past  month  no  cable- 
gram could  reach  the  northern  part  of  South  America  fron 
Buenaventura  to  Para,  Brazil,  save  through  Europe. 

"'[  he  war  department  is  also  informed,  under  date  of  February 

Iqr  the  Central  and  South  American  Telegraph  Company,  that 
Hit  West  Indies  cable  system,  ahbough  duplicated,  has  beni  in- 
t;rnip?ed." 

This  argu:iitnt  is  bickciJ  up  by  calling  attention  to  the  suc- 
cts;  that  attended  the  i;oii>triictioa  and  operation  of  tela- 
graph  lines  and  cables  to  Alaska: 

"The  tignal  ooipa  linca  oofth  of  Seattle,  itnown  as  the  Alaskan 
system,  w  as  an  lavcstment  have  been  eonaidcred  as  exceed- 
ingly unjiromising  by  Commercial  companies.  The  dilef  signal 
oflker  of  the  army  was  confident,  I  ciurc  it  was  laid,  of  its  great 
promise  from  a  commercial  point  ui  view  in  addition  to  its 
admowledged  administrative  value  to  the  United  Stales  in  gen- 
eral and  to  the  army  in  particular.  His  views  were  considered 
saoKwhat  visionary  in  1901,  bat  events  have  abundantly  justified 

■'.r-:  hy  IrinpiriK  in  gross  receipts  from  Cdmmerrial  sources  .•ihnie 
at  the  rale  of  $180,000  for  the  current  year,  besides  doing  an  un- 
paid ofieial  business  of  about  $iotw)oo  for  the  United  States." 


The  Teleg;raphic  Situation  in  England. 

Uon.  Robert  P.  Porter,  formerly  director  of  the  United  Sutes 
Census  Office,  and  now  residing  in  Ei^land,  has  an  interesting 

letter  in  the  New  ^'ork  Times  of  April  9  on  the  effects  of  the 
recent  political  ciwiiges  in  that  country  as  to  government  owner- 
ship and  municipal  socialism.     He  says: 

"State  control  of  telegraphs  has  not  turned  out  a  striking  suc- 
cess from  the  coaamereial  slandpomt.  When  iht  telegraphs  were 
transferred  to  the  Government  in  1870-71,  the  systems  in  that 
ye.\r  showed  a  profit  of  $1,710,000.  but  under  State  control  heavy 
annual  deficits  have  hec:i  the  rule  ever  sincc.  The  latest  returns, 
published  this  week,  for  the  year  ending  March  31,  1905,  show 
that  the  excess  of  expenditure  over  receipts  amounts  to  neatly 
^tfitOfiOOt  and  that,  exclusive  of  this,  interest  for  the  year  to 
the  amotint  of  $i,358,$oo  has  been  paid  on  the  capital  expended 
for  the  tclegraiih  -inderMkings,  whii  h  is  nearly  $54..s(X),(X». 

The  introduction  in  1885  of  the  sixpenny  (12  cents)  telegrams 
accounts  for  a  big  rise,  since  it  added  to  the  expenditure  withoot 
increasing  the  receipts.  The  number  of  messages  sent  dnce  tgaj 
has  dwindled.  On  the  ground  of  supplying  superior  service  State 
control,  e\  cn  at  a  In^;.  mny  be  jii^lifiei!  as  promoting  the  greatest 
good  to  tile  greatest  number,  liut  tiie  superior  efficiency  of  the 
telegraphs.  15  not  a<lnii!teLi,  and  their  State  control,  when  large 
:>imual  deficits  are  the  result,  only  works  out  for  the  greatest 
good  to  the  least  nimiber  at  the  expentt  of  the  greater. 

"Another  cause  for  the  conttnucd  shrinkage  In  the  tc1cgr;iph 
returns  is  the  greater  use  of  the  telephones,  which  arc  partly 
'"'wncd  by  the  Govcrnmriit  and  partly  by  the  N.itional  Telrpb  ')e 
Company.  Here  one  touches  upon  a  curious  position.  The  trunk 
lines  ate  in  possessiott  of  the  Government,  the  compan/a  areas 
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of  exclusive  service  being  the  large  town'-,  except  in  the  few  in- 
stances where  municipalities  have  set  up  apposition  exchanges. 
In  1911  the  lines  of  the  National  Telephone  Company  wiU  pass 
into  the  hands  oi  the  Government  Post  Office  Department,  so 
that  the  Sute  will  then  be  competing  wllh  itsdf  in  oontvoUjng 
both  the  telegraph  and  telephone  ayatema. 

"This  step  will  round  off  a  condition  of  things  under  whidi 
the  development  of  the  telephone  in  Great  Britain  has  almost 
been  at  a  standstill.  The  company  has  been  hampered  and  over- 
shadowed by  the  Government  monopoly  of  the  tnink  systems. 
Limited  tenure  and  an  exoiiiitant  royalty  tax  have  been  exacted 
and  the  companies  have  also  been  at  the  mercy  of  periodic  diangcs 
of  Government  policy,  as  well  as  of  municipal  opposition  to  the 
laying  down  of  underground  wire*  along  the  streets.  Tlic  State,  in 
fact,  hu^  •■Vjt  t:'.lvi  ii  the  telephone  5crio'.i5l\',  save  as  a  mere  aux- 
iliary of  the  telegraph,  a  delusion,  one  may  suppose,  which  is  not 
now  likely  to  last. 

The  United  States  ia  constantly  pointed  to  as  showing  the 
vast  field  of  public  usefulness  to  whidi  the  telephone  can  be  ap- 
plied on  the  Central  battery  system  (which  is  slowly  being  ex- 
tended here)  and  on  the  economic  basis  of  regarding  a  "call"  as 
the  unit,  fixing  the  charge  on  the  service  rendered.  The  practice 
in  Eogland  is  to  regard  the  telephone  itself  as  the  unit,  and  aa 
annual  diarge  for  its  use  is  made,  whether  the  nnmher  of  calls 
ht  great  or  few.  This  "f1  it"  system  uf  charging  subscribers  is 
obviously  defective  in  discouiaEing  the  small  user,  who  is  charged 
the  same  sum  as  tl;e  large  nscr. 

"The  future  indicates  that  the  neglect  from  which  the  telc- 
pbooe  in  this  country  has  suffered  will  not  eontinue.  One  may 
aasnrae  that  the  pending  eomflcte  State  control  wiU  be  more 
advantageous  to  telephone  developiuent  than  the  present  awk- 
ward division  of  G. f/fmnient  and  private  owncrsliip,  whereby 
the  one  stands  in  tlie  way  uf  the  otiier,  which  meekly  has  to 
SlitmiiL  On  the  other  hand,  the  State,  once  in  full  possessioih 
may  stand  in  the  way  of  itself,  for  it  is  known  that  States  are 
open  to  the  dmrge  of  affectmg  adversely  the  economic  value 
of  undertakings,  wbicti  bitlierlo,  when  iiinler  private  control, 
lave  secured  a  moderate  success,  even  ihougli  hampered  by 
legislative  restrictions." 


Government  Fuel  Investigation. 

We  have  received  from  Mr.  F.  A.  Holmes,  fuel  expert  of  the 
United  States  Geological  Survey,  a  copy  of  die  final  report  cov- 

ering  the  investigations  during  1004  at  the  fnel  testing  plant  at 
St.  Lo  lis,  Mo.,  under  the  United  States  Geological  Survey,  pub- 
'islicd  by  tiie  Government  and  now  ready  for  distribution.  The 
report  wiii  appear  in  three  volumes  as  Professional  Paper  Na 
48,  and  will  be  distributed  free  of  charges  Peraoos  desiriqg  eopies 
of  the  report  should  apply  for  the  aama  to  a  naeniher  of  Con- 
gress from  their  district,  or  to  a  Senator  from  tiieir  State.  Mr. 
Holmes  say? :  "I  am  sending  you  herewith  a  brief  report  on 
certain  investigations,  submitted  to  Congress  by  the  Secretary 
of  the  Interior,  in  iriridi  die  secretary  and  the  director  of  the 
Geological  Survey  recommend  the  eoiitinuanee  of  the  fud  hn- 
vestigations.  and  also  the  continuance,  on  a  larger  scale,  of  the 
investigations  of  structural  materials,  which  during  it;e  iiasf  few 
years  Inive  been  in  progresN  ;it  St.  Lonis  and  elsewhere,  and  in 
this  re[K5rt  Congiess  Is  asked  to  make  adequate  aiipropriations 
for  this  work.  I  trust  that  these  recommendations  may  have 
your  approval.  You  are  doubtless  aware  of  the  fact  that  daring 
the  past  few  years  the  Forestiy  Btircau,  or  Forest  Service,  of  the 
Government  has  been  conducting  certain  investigations  concern- 
ing the  strenijth  of  timbers  and  methods  of  timber  iircservation, 
for  which  work  Congress  h,,;  already  made  adequate  provision. 

"In  order  that  all  ct  tli  ■-  investigation  work  of  fuels  and  struc- 
tural m.sterials  may  be  brought  into  closer  touch  with  both  the 
users  and  the  producers  of  fuels  and  structural  materials,  the 
offirers  of  tlie  national  engineering  and  allied  s  ricties  were  asked 
to  suggest  the  :i:uiies  of  one  or  more  of  their  members  wlio 
might  be  a[i|  ointed  members  of  a  national  advisory  board  on 
fuels  and  structural  materials,  under  the  advice  of  which  board 
these  investigations  by  the  Gedogieal  Survey,  and  also  the  timber 
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and  timber-treating  faiTCstigatiom  bjr  the  United  Stales  Forest 

Service,  arc  to  be  conducted.  Tlic  suggestion  has  met  with  hearty 

and  general  apjiruv.-il.  The  list  of  pcr><in5  selected  from  the 
niembirsliip  of  thc^e  societies  has  li-jtn  pre-cnteJ  to  Pre^iJct■.t 
K<Hj:icv(  li :  he  h.i^  tormilly  approved  the  plan,  and  has  appointed 
ihe»e  pcrsuiis  as  niemt>crs  of  the  Nathuul  Advisory  BtMfd  for 
Kueh  anil  Struciural  Materials."  ' 

The  list  of  members  of  the  National  .\dvi50ry  r.j  .r'i  intludes 
fram  the  American  Institute  of  Electrical  Engineers,  Frof.  F.  B. 
Coodtcr,  of  tha  Department  of  Electrical  Engineering,  Coliuibia 
Unhtrshy,  Mew  York  Gty.  and  Mr.  H.  G-  Stott,  superiirtendcak 
of  motive  power  of  the  Interborough  Rapid  Transit  Oomgmf, 
New  York. 


Wireless  Telegraph  Litigation. 

JiidKc  Whctlrr.  .1  the  I'niicd  Stales  Grcuit  Court  for  the 
Soiilhern  DKtrut  i.i  .New  York,  rendered  an  opinion  April  7 
ill  a  lu-r  iiivnlviiiK  a  Ijim-  <ii  winlc^-  telegraph  receiver  which 
ha;,  been  >ul>icct  h>  prior  liiisatiuii  luiwccn  the  Natioi-,al  Elec- 
tric Signaling  C  iiipaiiy  aail  llir  Americin  Uc  Forest  Wireless 
Telegraph  Company.  Our  issue  of  October  21.  1905,  gives  an 
account  of  this  previous  litigation,  ia  wiiidi  it  was  held  that  the 
Ue  Forest  Giinpaiqr  infrinfed  a  tf ccivcr  of  electromagnetic 
wav«s  described  in  n  FasacadeR  raiistted  patent  (No.  i^iis) 
«wMd  hf  the  Natiooal  Electric  Signelhig  Coaqnity.  What  was 
then  held  to  be  an  infringement  of  this  petett  and  apcci&afly 
enjoined  consisted  of  an  extremely  fine  wire  terminal  connected 
with  the  aerial  wire  and  entering  a  liqnid  solution  of  caustic 
potash  ill  .1  liniiid  circuit  between  this  fine  tiriiiiiial  and  a  larger 
electrode  connecting  to  Rroiind.  The  q'.ic^tHni  in  the  present  suit 
is  whether  the  use  of  a  nuM.i!  sinp  1  j,j  i  t  an  ;nch  wide,  but 
enckMcd  in  glass  to  the  extreme  edge,  leaving  an  extremely  fine 
aica  touching  the  surface  of  a  sindlar  Uqnid  to  that  d  the 
pMent,  is  an  infringement 

The  court  held  that  diia  ao-caHad  flush  (craunaf  is  an  infringe- 
ment of  the  Feiaendan  patent  The  deiendaat  contended  that  a 
prior  patent  Issued  to  De  Forest  and  Sn^he  covered  the  form 
of  r<  c i  .cr  alleRoil  to  be  infringed,  but  the  oowt  held  that  Oia 
pitcnt  ilije5  not  show  or  hint  at  such  a  termitul  in  such  an 
arrariRcniciit  as  that  m'  li'.e  Fcs=cr.r!rn  patent:  that  the  flat  and 
extremely  thin  strip  does  not  appear  to  operate  any  differently 
from  the  extremely  fine  win-  01  the  Fcsscndi  n  puivir. ,  iiiat  li-.c 
shape  whether  flat  or  round  is  not  material,  nor  does  the  toi+cli 
of  the  fine  (trip  to  the  surface  of  the  liqnid  appear  to  act  any 
differently  from  that  of  the  extremity  of  the  wire  of  the  patent 
projecting  such  a  dwrt  distance  into  the  liqnid ;  that  not  the  form 
but  only  the  fact  of  tiie  contact  is  material.  The  decision  was 
that  the  device  was  an  Infrincemett  of  die  Fcsscnden  paleat  and 
its  use,  therefore,  a  Tiolalkm  of  the  InjmcHofi  granted  in  Oc- 
tober of  last  year. 


Sociology  Eflfectt  of  the  Telephone. 

The  "oy-ier  king"  of  New  York  City  has  just  been  "put  out  of 
bHsinfs^"  and  has  lost  his  mom  "f  the  trade  because  of  the 
telephone.  The  conncctioji  bclwun  cans.-  and  effect,  and  the 
bankruptcy  of  the  bivalve  monanh  is  ihn-,  t\])!airitil  Instead 
of  going  over  to  the  docks  on  tlie  Hudson  River  to  buy  oysters 
nowadays,  tiie  big  hotel  and  restaurant  inanagcrg  Simply  ring  up 
the  oyster  planter  on  the  telephone  and  order  oysters  direct,  or 
give  the  order  to  the  oyster  agent,  who  telegraphs  it  to  the 
planter.  Then  the  oj-sters  arrive  by  railroad  train.  That,  they 
say.  puts  the  oyster  bante  hiK!ncs<i  "in  bad,"  and  forces  many  of 
the  old-time  harvte  captains  to  the  wall  The  telephones  have 
wiped  out  the  m  ddle  man  i>r  ioljlnr  Omsfipuiilly  many  of 
the  Cdd  whili'i-rf  have  Si .  n  ftri\i-ii  nut  lA  1.i:mi'i>.<,  and  in- 
•tead  of  twenty  or  thirty  oyster  barges  lined  up  along  the  North 
River  piers,  there  are  now  two  or  three  at  the  foot  of  BUMimiield 
Street. 

Aitother  sociological  or  economic  effect  of  the  telephone  is 


noted  by  the  Boston  Herold  as  fotlo«-s :  Tven  the  rural  mail 
carrier  is  in  a  measure  anticipated  by  the  teUphtme  in  many 
country  districts.  Now  ilie  lainicrs  011  the  circuit  in  the  West- 
ern States,  where  enterprise  is  a  'hustler.'  and  innovation}  are 
Hckomed  insttad  of  btiitg  fought,  arc  to  rcnivc  at  least  ai,cc  a 
day,  and  perhaps  twice,  all  the  important  news  of  the  worhl  Ihe 
system,  it  is  said,  'is  being  installed  in  Minnesota,  Iowa  and 
South  Dakota,  and  within  six  months  will  be  in  vogue  wherever 
tclcphonea  are  used  in  the  rural  districts.  Not  only  this,  but 
every  aeheeliKmae  will  be  coniicclcd,  and  vAilt  flw  aemriCK  it 
being  timnsadttcd  a  reoeu  will  be  baidt  after  which  the  teadnr 
will  impart  to  her  pupib  the  news  of  the  forenoon.  The  farmers 
will  have  an  added  advantage;  for  they  will  get  the  news  twice 
a  day — at  noon  and  at  7  o'clock  in  the  evening.'  At  first  it  was 
thought  this  would  injure  the  circulation  of  ncs  spapcrs,  but 
the  reverse  is  pro^dng  true.  The  appetite  for  new>  ^row.?  by 
wimt  it  feeds  on,  and  .as  the  telephone  operator  can  give  in  a 
twenty-minute  talk  only  a  mere  bulletin  of  the  news,  the  daily 
or  weekly  paper  with  'the  particulars'  is  eagerly  wailed  for. 
The  most  aouble  result  of  the  newt  service^'  says  the  manager 
of  a  rural  tdephonc  line,  the  increase  in  aubscribcr^  tad  oar 
merchants  note  a  correqionding  kiereaae  in  tdqihoiie  order*  for 
goods  to  be  sent  by  the  rural  mail  carrier,  while  the  farmer's 
visits  to  town  have  become  lest  frequent,  and  are  now  seldom 
made  when  he  is  not  going  10  market  with  his  produce.' " 


Flexible  Connecdon  for  Geerless  Motors. 


A  patent  issued  April  i  to  Mr.  R.  Siegfried  and  assigned 
to  the  Westingfaome  Electric  k  Manofactaring  Company,  is 
of  special  interest  at  the  present  time  ia  view  of  the  rapid 

developmeni  which  is  now  taking  place  in  the  use  of  electric 

locomotives  under  steam  railroad  conditions.  The  invention 
relates  specifically  to  means  for  resijenily  opposing  relative 
endwise  movement  of  llie  propelling  and  the  propelled  mem- 
bers when  an  c'tc!rii:  nviii  r  is  mniinled  upon  quills  or  .sleeves 
that  surround  the  driving  axle  of  a  locomotive.    The  illus- 


ncrsow  tbbo(K!h  boss  ahd  sniwot. 


tration  herewith  shows  that  the  driving  wheel  is  provided  «>ih 
a  set  of  annularly  dispoted  chambers  into  which  project  a 
corresponding  set  ol'battct  hom  radial  arms  at  the  end  «f 
a  quill.  The  bosses  are  turronDded  hy  resilient  and  specially- 
{ofincd  helical  springs,  no  two  eonteeutlve  turns  of  which 
an  ctmeeatrfe.  In  the  end  of  iIm  boiaet  are  recesses,  from 
the  bottom  of  which  project  the  free  ends  of  flanged  pins.  A 
correspomfiag  set  of  flanged  pins  are  secured  in  the  end- 
walls  of  the  chambers.  .\  helical  compression  spring  sur- 
rounds the  free  ends  of  the  pi-v-  ar  d  crves  to  relieve  the  other 
parts  from  all  shocks  resulting  from  relative  axial  motion  be- 
tween the  qnill  and  the  wheel. 
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Control  of  Train  Headway.  Municipal  Lighting  at  South  Brooklyn,  Ohio. 


A  patent  recently  issued  to  H.  C.  Ford,  of  Syracuse,  N.  Y., 
offer*  a  plan  for  increasing  to  a  maximum  the  intcrVal  between 
trains  in  the  New  York  Subway  during  rush  hours,  or  on  other 
systems  where  traffic  is  dense,  while  at  the  same  time  reduciuR 
dangers  to  passengers.  In  Mr.  Ford's  system  a  track  is  so  ar- 
ranged with  electrical  devices  that  the  train  leaves  behind  it  a 
7one  of  influence  which  is  effective  to  reduce  the  speed  of  a 
following  train  ni  case  such  following  train  should  penetrate  the 
lone  of  influence.  The  important  point  is  that  the  following 
train  merely  has  its  speed  reduced,  but  is  not  actually  stopped. 
The  amount  of  reduction  is  proportional  to  the  distance  of  the 
preceding  train,  so  that  each  train  is  all<jwe(l  to  proceed  with 
as  much  speed  as  conditions  will  permit,  but  no  more.  Mr.  Fortf 
claims  that  it  is  possible  thus  to  make  the  movement  of  the  trains 


SYSTEM  or  SPEED  CONTROL  FOR  ELECTRIC  TRAINS. 

entirely  automatic,  following  one  another  in  close  succession.  At 
all  times  the  trains  are,  of  course,  under  the  independent  control 
of  the  motorman.  The  accompanying  sketch  is  a  diagrammatic 
representation  of  the  system. 


The  village  of  South  Brooklyn,  Ohio,  was  recently  annexed  to 
the  city  of  Cleveland.  The  commissioners  appointed  to  arrange 
the  terms  of  the  aiun-xaiion  made  a  report  on  the  financial  con- 
dition of  the  electric  light  plant  owned  and  operated  by  .South 
Brooklyn.  This  report  is  now  a  part  of  the  published  legal 
record  of  the  annexation  transaction.  .As  thi>  document  was  not 
compiled  as  an  argument  either  for  or  against  municipal  owner- 
ship, and  as  it  takes  into  account  depreciuiiun  and  a  sinking  fund 
it  has  a  value  in  showing  the  true  cost  of  >ireet  lighting  from  a 
small  plant.  Following  :>  the  commission's  report  in  so  far  as 
it  relates  to  the  electric  light  plant : 

Cost  of  nUnI  to  Octobrr  iM.  tons,  approximately  lj4.ooo 

Nuiiil>cr  of  arc  ilrnt  lamjn  o|irrate<): 

Firtt  ¥«ar    79 

.Second  year    14 

Third  year    too 

Total    j6j 

Cost  or  Opekatikc. 

Sept.,  "oj.   Sept..  "oj.  Sept,  '04. 

to               10  to 

Sept.,  'oj.   Sept.,  "04.  Sept..  '0$.  Combined. 

I.ab<ir,  fuel  and  luppliri  $5.bij.4i    $6.(04.20  $8,141.41  $20,459.01 

Deduct  incnme  from  coniumera.  1,080.51      2,352.96  4,627.14  8,000.81 

4.SJ.:.c>n     4,151.24      J.7I4.07  I2,]«8.2I 

Interest  on  bonda   1,500. 00     1.500.00     1,500.00  4,500.00 

Inlrreit  nn   loan     joo.oo  joo.oo 

6.OJ2.00     $,651.24     S.SI4.07  17,108.21 

Cost  per  lamp   76.J6         67.28  55-14  65.40 

Depreciation   10  yean  baaii....  j.000.00     j.ooo.oo     3,400.00  9.400.00 

9,032.00     8.651.24     8,914.07  26,598.21 
CoKt  per  lamp,  inc'd  denredat'n,     ■I4..t4        103.00  89.14  101.13 

Sinking  fund,  20-year  faaiia....  1, 750.00     1,750.00     1,750.00  5.250.00 

$10,782.90  $10,401.24  $10,664.07  $31,848.21 
Co(t  ptt  lamp  after  providing  for 

Kinking   fund    '36.50        123.82        106.64  121.1a 

It  seems  impossible  to  derive  much  satisfaction  from  an  exhibit 
of  that  kind,  from  the  municipal  plant  point  of  view. 


Mr.  A.  O.  Benecke. 


Electric  Cooking  Lectures  in  Indiana. 


Three  central  station  companies  in  Indiana  recently  engaged 
the  services  of  Mrs.  F.  Violet  Sanborn,  the  well-known  lecturer 
and  writer  on  domestic  science,  to  give  a  course  of  lectures  in 
rach  town  on  cooking  by  electricity.  These  companies  were  the 
Kokomo,  Marion  &  Western  Traction  Company,  of  Kokomo, 
which  operates  the  central  station  service  in  Kokomo,  the  Marion 
Light  &  Heating  Company,  and  the  Muncie  Electric  Light  Com- 
pany. The  two  latter  companies  are  under  the  management  of 
Mr.  George  N.  Tidd,  who,  together  with  Mr.  T.  C.  McReynolds, 
of  the  Kokomo  Company,  arranged  for  the  lectures  in  the.sc  three 
neighboring  towns.  Seven  lectures  were  given  in  each  town,  six 
in  the  daytime  and  one  in  the  evening.  .At  each  lecture  an  at- 
tractive menu  of  electrically-cooked  dishes  was  prepared.  Mrs. 
Sanborn  has  for  some  time  given  cooking  lectures  in  the  interests 
gas  range  business  for  gas  companies,  but  has  recently  fallen 
50  much  in  love  with  electric  cooking  that  she  proposes  in  the 
future  to  devote  all  of  her  time  to  the  cleaner  and  more  modern 
method.  At  Kokomo  Mr.  McReynolds,  the  general  manager, 
was  so  well  pleased  with  the  results  that  he  has  arranged  with 
Mrs.  Sanborn  to  give  some  lectures  at  Crawfordsville,  Ind,, 
*here  he  recently  assumed  control  of  the  central  station  business. 

At  Muncie,  which  is  a  rapidly  growing  town  of  about  25,000 
population,  the  attendance  during  the  course  of  ^even  lectures 
*as  over  2,000  persons,  and  Mrs.  Sanboni  states  that  not  over 
3m  were  in  attendance  at  more  than  one  lecture.  This  was  in 
sp'.tc  of  the  fact  that  at  Muncie  the  lectures  were  given  in  the 
Ciniinercial  Club  Hall,  which  is  on  the  third  floor  of  a  building 
"ot  provided  with  elevator  service.  .At  Marion  the  lectures  were 
bfW  in  the  Carnegie  Library.  Neat  invitations  to  the  Iccturci 
w«e  sent  out  in  advance. 


Adelbert  O.  Benecke  was  born  July  31.  1855,  in  Elbing,  Ger- 
many. After  graduating  from  the  college  in  his  native  city  he 
entered  the  University  of  Kocnigsberg,  Prussia,  where  he  studied 


MR.  A.  O.  BENECKE. 


mathematics  and  natural  philosophy  from  1876  to  1879.  During 
this  period  he  was  an  assistant  in  the  physical  laboratory  under 
Prof.  W.  Voigt  and  an  assistant  in  the  astronomical  observatory 
under  Prof.  Luther,  and  also  ser%'ed  an  apprenticeship  in  a  shop 
engaged  in  the  manufacture  of  instruments  of  precision. 
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From  1879  to  1S81  i:c  continued  his  studies  at  the  University 
of  Berlin  under  lictmiioltz,  KirchholT,  Weierstrass,  Kummcr  and 
others,  and  afterward  became  identified  with  the  manufacture 
of  scientific  instruments  in  Berlin.  There  were  at  that  time 
very  few  men  in  Germany  engaged  in  that  class  of  work,  who 
combined  theoretical  kmnrledge  with  mechaiiial  ■bilil|'«  «nd 
coMoqacnHy  Me  adtiee  was  MMKht  far  Vr  mtmj  •cttnliM  hiter* 
cited  in  KKaicb  wofk  for  which  special  appanrtu*  waa  required. 
The  great  variMy  at  woefc  and  the  coothiiioin  inteioourae  with 
men  of  world-wide  fane  aerved  aa  «  valnablt  iddftmi  to  hS» 
education. 

In  1889  Mr  neiKcIic  cnnu-  to  the  United  States  .iiid  soon  ob- 
tained a  ii'i'.iii  jn  wiih  the  Weston  Electrical  Instrument  Com- 
p.iiiy.  ;,I  \c\\;irk,  N  J.,  where  he  remained  for  fourteen  years 
a*  chief  flectriaan  and  assistant  to  Dr.  Edward  Weston.  Here 
he  had  charge  of  the  laliontories  and  the  designing  and  experi- 
mental work  of  the  company,  and  participated  in  all  the  reaearch 
work  easried  oh  by  Dr.  Weaton,  tad  alae  acted  aa  cxfert  b  the 
numofoua  pateat  aaita  hi  which  the  Wmtan  Ehetrical  InatrnneM 
Company  was  involved.  He  b  the  patentee  of  eevefa!  inventiona 
fehtinR      elfctrlc.i!  mraauring  instruments  and  kindred  objects. 

From  July,  1904.  to  April,  1905,  Mr.  Benecke  traveled  through 
E'lrofT  for  the  purpose  of  studying  physical  and  electrical  lab- 
oratory methods  and  equipments.  He  is  at  present  chief  engi- 
neer of  the  Amerieao  iMtranwnt  Gba««iiy. 

CURRENT  NEWS  AND  NOTES. 

VESUVIUS  IS  ERUPTION.^Mimt  Veaavina  i*  in  almoat 
nnpTceedcnted  eruption,  ijo^ooO  refugees  from  the  vicinity  are 

ill  N.'iplc:,  .iiid  the  city  is  stifling  in  ;iti  .itmoiplirrc  of  ga^es 
ami  lav.i  i1:isl.  The  electric  light  plan;  at  t'r:c  M;  Vesuvius 
cli^t.T\;iioty  !-us  been  destroyed,  as  well  as  the  rcLt.iurant  of 
the  funicular  railway,  which  is  part  of  Gxik  &  Sons  trollc>- 
qpatem  ap  the  aountain. 


AT.  E.  L,  A.  TRANSPORTATION. G.  F.  Porter,  mas- 
ter of  tranapoitatioi}  of  the  National  Electric  Light  Associa- 
tion, adviaes  that  tlw  anwgement  for  lodaced  rata  for  Iho 

Alturtic  City  conventiea  in  the  first  week  of  Juae  has  been 

completed,  applying  to  alimst  every  point  in  the  United  State*. 
It  is  a'.\o  cxprclril  iIki(  sjiecial  (r,r>i  st-rvicc  \\'\'.\  be  afforded 
from  Chicago,  Boston,  Buffalo,  Philadelphia  and  New  York. 
Ur.  Porter  haa  aiao  isaued  a  fall  cirenlar  on  the  anbject  of 
fares. 


INDBPENDEfiT  TELEPHONY  IN  CHICAGO,— A  di^alch 
from  Chicago  atatea  tiiat  the  nUooIs  M annfictnren'  Assocniraa 

has  decided  to  jneotponte  a  $9,000,000  telephone  company.  A 
plant  sufficient  to  Supply  Chicago  could  be  equipped,  it  is  alleged, 
in  two  years,  or  one  year  iK/torc  the  ChiL:i«o  Telephone  Com- 
pany's franchise  expires.  .Ml  tl.c  ix^j  nuinljer'-  of  the  association 
will  be  given  a  chance  to  t:ikc  -!i.\rc;.  R  ues  ;iavi  b^crii  ili:.:ii^-eil 
and  it  is  agreed  that  $6  a  year  for  .1  desk  telephone  wiii  he  eiiougii, 
the  inslrumtnf  itself  co'ting  only  $1.50-  Three  cents  a  call  on 
measured  service  is  thought  to  be  sufficient,  though  not  settled  on, 
and  for  nnlimitcd  service  in  residence*  I65  a  year  with  anlimited 
huainets  service  at  fioo  is  proposed. 

A  FRANKLIN  PORTRAIT  is  being  restored  to  this  country 

1>y  Earl  Grey.  GfMremor'General  of  Ouuda.  It  was  taken  from 

Fraiik'in''  li  /ii  1  '.vi  Philadelphia  by  Cieneral  Sir  Charles  Grey 
A::T\::,ti  lUii  lUiti^ii  occupation  in  17"".  and.  as  litatcd  by  Lord 
Grey  at  the  PilKriiii  J^o,  ifty  dinner  in  his  honor  in  New  York 
recently,  has  been  liiuigiiig  on  the  walls  of  N'ortliumbcrland 
Csstle  for  the  last  100  years.  Until  this  graceful  act  of  restitu- 
tion w.T>  announced,  it  li-id  been  supposed  that  M.tjor  .Vndrc  had 
carried  away  the  picture,  and  there  was  a  strong  traditioti  to 
that  effect  It  is  said  to  be  an  admirable  portrait.  Philadetphians 
are  now  discnssing  the  disposal  of  it  Candidates  for  the  honor 
of  its  custody  are  the  Philosophical  Society  and  the  Historical 
Society,  but  it  may  go  to  Independence  flail. 


CATAKALI  POWER  POPULAR.-Ab  atUck  was  mads 
recently  oa  the  Cataract  Power  &  Conduit  Company,  of  Bui- 
falo,  as  to  its  power  service  from  the  falls,  it  beiaig  alleged 
that  the  prieas  were  too  high  and  were  even  drivinf  bdaatriia 
away.  Offaatting  Ihi*,  A*  BaJblo  £iwM>g  Ntrnt  pieaenia  a 
very  interesting  batch  of  data  in  two  full  pages,  consisting  of  a 
description  and  map  of  the  system,  and  of  a  number  of  letters 
from  customers.  Many  of  the  (.nctorte';  state  that  they  not 
only  find  the  power  cheap  but  cc>iiv<-iiicnt,  and  much  mote 
ailva:it.iRefn:i  ttun  steam.  The  Gre.M  Eastern  Elcvatiir  has 
taiten  900  hp  since  1901,  and  says  tiiat  if  building  another 
elevator,  it  would  again  install  electricity.  The  Urban  flour 
mills  Slate  that  the  loss  of  time  fay  shut-down  has  not  been  i 
per  cent  of  what  it  would  havc  been  widi  a  steam  phot  And 
thus  also  scores  of  others, 

TUmilNG  ON  THE  SEARCHUCHT.-Ut.  J.  C.  Doimell, 
manager  of  the  Maryville  (Mo.)  Electric  Light  &  Power  Com- 
pany, whose  clever  use  of  his  own  ^peeial  paper,  the  Searchlight. 
has  been  referred  to  in  these  p.-ifies.  writes  as  follows:  "At  our 
recent  election,  .April  3,  the  C'-ty  Co-.sncil  siibinitted  a  proposition 
to  om  cit:,'eii',  to  vole  $35,000  bonds  to  build  a  municipal  electric 
liRlit  p;aiu.  This  required  two-thirds  majority.  At  the  same 
election  they  siib;:iitted  a  proposition  to  grant  Leeckband  &  House 
a  ao^tear  franchise  to  insull  a  gas  plmL  This  required  a  an- 
Joriiy  vole.  I  proceeded  to  Uaae  aiy  paper,  the  Sttntii^,  aad 
am  aUe  to  report  that  hodi  of  tbcae  pmpoaitions  were  defeated; 
on  municipal  owaenbip  of  the  light  plant,  the  vote  stood  335  for 
and  S18  agairtst.  On  the  gas  proposition  it  was  245  for  and  48$ 
against  This  ni.ikes  three  propositions  I  have  defeated  them  on 
and  now  with  a  new  mayor  and  one  in  whom  I  have  confidence 
as  a  food  bailiieia  man,  I  expect  to  cootriel  wkh  tiw  dfy  again." 


!NniAXA  INDEPENDENT  TELEPHONY.— The  first 
meeting  of  the  Second  district  of  the  Indiana  Independent 
Telephone  Association,  composed  of  ten  counties  in  northeast 
Indiana,  waa  held  in  Indianapolia  April  5.  W.  L.  Mueller,  ykt' 
praaideBl;,  presided,  aad  E.  M.  Pofva  acted  **  aecrctoiy.  Niac 
aaw  eonpanica  wen  taken  into  mmttmalUfi,  amkinr  tmtMj- 
aiz  oampanies  represented  in  the  meeting.  After  diapofing  of 
Mntine  hiisiriess  W.  S.  Vivinn,  n'.anager  of  the  Indepen.Jert 
Clearing  Houie  of  the  State  of  MLciiiRan,  •am  introducetl.  and 
tii^ile  Mn  intere'.'tng  and  instnictr.e  t.ilk.  He  described  the 
operations  of  the  ciearing  bouse  and  ciutmerated  the  many  ad- 
vantages to  be  derived  from  such  methods.  The  members  of 
the  association  were  so  much  pleased  with  the  plan  that  it  de- 
cided to  introduce  the  system.  The  proposition  to  cut  off 
from  all  companies  having  any  eooaectioo  with  the  Central 
Unkm  (Bell)  eoeapaniea  bronght  out  a  warm  disenstion  lod 
Anal  action  waa  deferred  unli]  after  tiK  Slate  omnmitioa  to 
be  held  in  Indianapolis  May  17  attd  tS. 


INDEPENDENT  TELEmoXK  KAJHS-lh^  Indl.in- 
iipLilii  Telephone  Company,  -.rcrssoi  to  the  "New  Teleiihone 
Company,"  has  asked  for  authority  to  increase  its  rates  for 
business  telephones  from  $40  to  $53  a  year  and  for  residence 
telqthones  from  $24  to  $30.  It  also  asks  that  the  franchise 
whidi  has  seventeen  years  to  ran  be  extended  forty  years 
fnrni  next  July,  aad  that  the  teima  be  an  modified  that  the 
frandiiie  lax  be  |6,ooo  a  year  Iht  Inatead  of  $i/M>  and  |> 
a  year  for  each  tdephoae  over  tflot  in  uae^  The  petition 
asks  for  ttw  right  W  make  an  additional  annual  charge  of 
$2  a  telephone  for  each  1.000  telephones  over  15.000  that  may 
be  iiijuLIcd  a.iii  used.  The  company  now  has  about  tOi.000 
telephones  in  use.  The  petition  allege;  th.~st  tl.e  rf tension  of 
lincN  and  improvements  necessary  at  th«  prcstnt  time  to  pro- 
vide an  efficient  service  is  not  warranted  by  the  present  income 
or  return  on  the  investment.  In  consideration  of  (he  proposed 
gnnt  the  company  proposes  to  incre.Tse  the  efficiency  of  the 
service  and  to  build  a  half  a  million  dollar  lire-proof  exchange 
binlding  and  equip  it  widi  the  latest  apparatus  and  twitdi' 
board  facilities.  The  first  hearing  before  the  board  will  be 
held  April  td^ 
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HOTEL  WIRELESS  STATiOX-U  is  stated  that  the  new 
Hctcl  Belmont,  at  Forty-second  Street  and  Park  Avenue,  New 
Vork  City,  will  be  the  first  hotel  in  the  world  to  have  a  wireless 
jtation.  Its  roof  is  more  than  300  ft.  above  Ihe  street  level,  and 
the  ^taS  to  be  erected  on  it  by  the  wireless  telegraph  company 
is  to  be  150  ft  in  height.  ,It  is  ssid  that  the  station  will  be 
aviilaUe  for  gticata  in  die  faotd. 


CHATTANOOGA  MEETING  OF  A.  S.  M.  £.-The  American 
Society  of  Mechanical  Engineers  will  hold  its  fifty-third  meeting 
at  ChattaiMoga,  Tenn,«  May  1-4,  when  several  intereitiqg  pio- 
fessibital  papers  will  be  presented.  Mr.  W.  H.  Bristol  will  read 

one  on  Igw  resistance  thermoelectric  pyrometer*  attd  conipen&a- 
tori;,  -Mr,  T.  E.  Murray  will  discuss  the  Tennessee  iiivtr  power 
fhr.r  .it  H..!r'^  Hrtr .  r^iid  Mr.  W.  O.  Webber  will  give  data  on 
efficiency  tests  of  the  turbine  water  wheels.  The  Hale's  Bar 
power  development  will  be  visited,  ai  well  as  the  femons  old 
bsitleiields  in  the  viciaiqr. 

DENSITY  OF  TRAFFIC— It  is  hard  to  believe  that  public 
cars  in  New  York  carry  far  more  passengers  than  in  London, 
bot  such  appears  to  be  the  case.  The  cheap  cab  and  hansom 
tervioe  probably  accounts  for  a  large  part  of  the  difference.  The 
MUiibtise),  trolleys  and  underground  railways  of  Len^n  car- 
ried, in  1905,  604334.000  passengers,  .ti  ci atiiiared  wlih  596^44.- 
528  in  1904,  an  increase  of  8.48947J.  The  Xew  Vurk  State  Com- 
mission's figures  show  that  the  elevated.  surf-Kc  .i:k1  subw^iv 
lines  in  New  York  City  carried  1,442,347,122  during  1905  and 
i44ijQ]IM09  >■>  ^904,  an  increase  of  101407,713,  or  more  than 
twice  the  number  ouried  by  the  ttwupoftalion  Ihus  ol  Londoa 
It  should  be  remembered  that  the  State  Railroad  Conunission'ii 
statistics  include  cr.\  tliu  p.n^ciigi  r  traffic  of  those  lines  within 
the  boundaries  of  Greater  New  York  and  do  not  take  into  account 
tbc  immense  travel  over  the  vast  trolley  syitcutt  ia  the  New  Jer- 
ttf  and  Westchester  subnrfas. 

TRANSATL.IXnc  iriHFLf-SS -Mr  Abr.ih  ,  ,  White, 
prc-ident  of  the  .\merican  Dc  l"<>ri->l  WircUs.-i  Tcl'i;:;iiii'.  Com- 
r«ny.  auiiounccil  o:\  .\\\n\  7  that  wireless  telegrams  were  being 
sent  across  the  Atlantic  Ocean  from  Manhattan  Beach  to  Gten- 
lariff  Harbor,  Owniy  Cork,  Ireland,  at  the  rate  of  twen^  words 
s  Dinule.  He  geve  out  a^ioiif  message  whidi  he  said  n'as  a  copy 
of  one  sent  from  him  to  Dr.  Oe  Fofe«t  in  Ireland,  and  said : 
"[  wish  {n  riiinriuticr  the  successful  tr.ii-.Mn  s^i;  n  "f  aerographic 
communication  across  tho  .Atlantic  Ocean  direct,  without  a  single 
lirlay.  from  MaVihatian  Beach  wireless  station,  employing  40  k\v 
at  the  rate  of  ao  words  a  minute,  to  a  point  on  the  other  aide 
of  the  Atlantie  in  GlengariiF  Harbor,  Connty  of  Cork,  Ireland, 
'.vhere  Dr.  I^e  Dc  For.-^t  rccjlYcti  .icciir.ite'y  nn;H  rlc.Trl;.  the 
messages  recently  aerographed  to  hmi.  The  following  conhrm.i- 
tion  was  received  by  me  on  .-Vpril  6  from  Dr.  I.ec  De  Forest: 
Messages  being  read  clearly;  transatlantic  wireless  now  as- 
Allied.'"  It  will  be  remembered  that  a  year  or  two  ago  the 
Marconi  system  was  successfully  employed  in  sending  messages 
scross  the  .'\tlantic  for  the  T/)ndon  Times. 


Si-DIVAV  i  EXnLATlON.—Tht  ventilation  of  th<  „„,  |,  r,. 
underground  electric  road  is  found  to  be  quite  a  j  r  blen  .  1  V  r 
tilt  poblic  expects  much  and  everything  of  electricity.  The  New 
Yoik  Interbomugh  is  now  to  be  taken  in  hand  seriously  and  a 
system  of  Ifiiivr*''  '.vith  .-cit^niritli:  v.!!',?-:  is  to  be  tiitt odirced,  if 
the  recommendations  01  lite  ciucf  ciigiiieer  of  the  Rapid  Transit 
Cnrnmission  are  carried  out :  Three  ways  of  cooling  the  Sub- 
way by  artificial  means  have  been  suggested.  These  are  (i) 
evaporation  of  water,  (a)  refrigeration,  and  (3)  tiie  abeorp- 
tion  of  heat  by  disposing  relativdy  cool  water  throughout  the 
Subway.  Before  any  method  can  be  definitely  chosen,  ex- 
Pfiiments  will  \\r:\-r  to  be  made  in  the  stit^irncr.  "1  lie  ^'ni;!!!!-!  ! 
ssys  that  "to  improve  materially  the  conditions,  the  air  must 
> '  renev^ed  more  frequently  than  at  present  throughout  the  whole 
Subway,  and,  at  the  same  time,  recourse  must  be  bad  to  tome 
nedied  of  cooUnf  it**  The  movement  of  the  proposed  automatic 

valves  will  be  dependent  upon  the  movement  of  the  tr.^ins.  Re- 
catisc  the  rushing  trains  increase  the  air  pressure  in  the  Sub- 


way and  thereby  cause  the  v.ilvcs  to  open,  as  soon  as  a  train 
has  passetl  n  valve  the  latter  v\ill  close  of  itself. 


SUBWAYS  AND  MOTOR  LiVShS.—  \'ht  introduction  of 
motor  omnibnses  in  London  is  said  to  be  having  a  bad  effect  on 
some  of  the  new  subways.  A  special  cable  dispatch  from  London 
of  .Vpril  7  says:  *The  very  loneliest  place  in  '{xvetAem  is  the 
new  Raker  Street  &  W.iterloo  Tube  R.ii'w.iy  N'o.v  tli.it  thr:  m  vL-lty 
lias  worn  off  it  would  seem  as  if  very  few  find  th.-«t  tliey  want 
it,  for  the  crowds  who  frequented  it  at  first  have  disappe.ired  and 
little  more  than  fifty  oocopjr  the  carriages,  even  at  the  busiest 
hours  in  the  morning  or  evening,  when  people  are  scrambling  for 
seats  or  str,iphanging  on  other  lines.  .\t  other  times  of  the  day 
there  is  quite  ri  peaceful  air  about  the  stations,  and  a  tmvcler 
with  exclusiir  tastes  woi'-ld  friil  no  great  diffiriLty  hi  trctting  an 
elevator  which  would  take  hira  up  or  down  with  no  other  com- 
panion save  the  attendant  Ftom  the  statistics  just  published, 
wfeereaa  the  immber  of  passengers  carried  the  first  week  on  the 
Central  Londoa  Tube  was  1,512,176,  and  since  then  it  has  in- 
creased, there  were  only  24.^101  on  the  f^akn  Strrct  X  W.itL-rlro 
Railway,  and  that  figure  has  decreased.  For  the  week  ended 
March  31  the  receipts  were  only  ii,si8  ($7.S<)0)."  It  is  prob- 
able, however,  that  from  this  point  the  traffic  will  begin  to  build 
up  and  increase  steadily. 

NF.U  YORK  CITY  UGHIIXu.  l  lic  itjcinerator  plant  for 
the  electric  liKlitiiig  of  \Vilii:Lif.sbitt p  liiiilKt  t.y  tlic  c;1y  I;, is  I  ci  ii 
illustrated  and  described  in  these  pages,  and  our  readers  will, 
therefore,  be  interested  ia  some  of  the  latest  developments  hi 
connection  with  this  municipal  enterprise.  An  inquiiy  is  now 
afoot  w  ith  regard  to  the  Street  cleaning  department  from  which 
is  obtained  the  material  for  the  fuel  of  ilif  plant,  and  the  pre- 
liminary investigation  opens  up  an  alluring  prospect  of  "graft." 
One  of  the  things  unearthe<]  is  in  connection  with  the  "trimming'' 
contract  held  by  the  contractor,  who  pays  the  department  |i,aoo 
weekly  for  his  privilege.  This  privilege  of  trimming  the  ashes 
and  refuse  gencrnlly  is  rnriti'lrrrd  a  gfold  mine,  and  the  con- 
tractor is  supposed  tn  h-.wc  ni.Tdc-  .t  fortune  out  of  it.  It  is  now 
alleged  that  he  has  .1  dmwback  tlinmi;!!  :iiin;lur  roncacl  f'>r 
furnishing  labor  for  the  ittcinerator  and  lighting  plant  under 
the  Williamsburg  Bridge;  The  Italian  laborers  he  furnished  to 
the  department  under  this  contract,  it  it  declared,  are  paid  fran 
$5  to  $to  a  week  by  the  contractor,  the  average  being  $7.  Prom 
the  city  he  gets  25  cents  an  hour  for  the  work  of  the  iik  i  .  iitui 
they  work  twelve  hours  a  day  generally.  This  means  $18  a  week 
for  the  employer.  Hin  average  receipts  from  this  source,  it  is 
said,  have  been  $541  weekly  since  the  first  of  the  year.  The  rest 
can  be  imagined. 

liXGLtSH  MUNICIPAL  OBSTRUCTION  as  to  develop- 
ments and  improvements  is  curiously  rxrmpliticd  in  ilic  snhioined 
cable  dispatch  from  London  of  April  j:  "The  American  Com- 
mission on  PuMk  Owaerahip  is  bu^  employed  eondiKting  its 
inquiry  in  various  British  towns;  Mr.  Sulljvtn  ia  in  Glasgow, 
Mr.  Crawford  working  in  liverpool,  Mr.  Winchester  has  joined 
-Mr.  James  and  Mr.  Klumff  at  Manclirster  and  Mr.  Maltbie  re- 
turned to-day  from  Birmingham.  These  towns,  with  Sheffield 
and  Leicester,  have  stipplied  thorough  studies  of  the  practical 
operation  of  trammys  and  gas  and  electric  supplies  by  municipal 
or  private  corporations,  and  good  tests  for  •  comparison  of  the 
n  sult*  of  the  preliminary  survey  have  been  made  in  Newcastle, 
but  the  ground  has  not  yet  been  broken  in  Bristol,  and  other 
cities  may  be  substit  urd  :  ,r  each  as  a  subject  of  inquiry. 
The  commissioners  have  been  well  received  everywhere  and 
have  exceptional  fadlttiet  for  Ihe  qfslematic  examination  of 
the  results  of  municip.il  ownership.  The  new  motor  bHSet 
.ire  recognized  as  a  menace  to  municipal  inrestments  in  tram- 
wa.vs.  Some  town  ccuinci'';  rrfiisf'  to  !ir<T:-c  :!iem,  but  com- 
petition is  generally  allowed.  Experts  assert  that  their  day  may 
be  short  in  oana«4«enC8  of  tlie  wear  and  tear  of  the  mechanism 
by  sudden  stnitpages  in  crowded  ttreett  and  die  oecessi^  for 
constant  reconstruction.  The  motor  buses  are  seriously  reducing 
the  receipt?  of  the  T.ondon  underground  railways.  The  new 
Baker  Street  tube  lacks  patronage  and  is  retrenching  expenses." 
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LIGHTING  IN  CHIXA.—V.  S  Coroiil  Ragsdale  reports  a 
demand  for  electric  lichb,  water  worin,  etc.  in  the  impoitant 
ChiPew  dty  of  Ttentrin, 


ELECTRICAL  ENCINEERJNG  AT  CORNEI.L—Tht  elec- 

Xr'x.it  ttiginccrirR  cl.i-s  a-  Cftllcll  which  will  ii'l .t.itr-  ijif  prf  - 
ent  year  contains  112  members.  The  total  electrical  engineering 
regiitntiga  j»  between  500  and  600. 

MAXIMUM  DEMAND  51'5r£M.-According  to  our  Eng. 
lish  contemporaries  the  "maximum  demaiKl"  system  of  charg- 
ing for  current  has  received  a  »cvcrc  check  in  the  iigime  of  Its 
childbood— Brighton— that  town  having  just  adopied  an  alterna- 
tive flat  rate  sjfflem. 


FOUSDRYMliS'  IN  PITTSBukc,  \  i.ii!iidr> men's  con- 
vention was  held  in  Pittsburg  last  wt^  Inn  ih</  ocal  Foundry- 
men's  Association  were  the  hosts,  and  whtii  special  trips  were 
made  to  the  Westinghouse  works,  especially  the  large  modem 
foundry  plant  ,11  TrafTord  City.  At  the  banquet  in  (be  evening 
the  t>>asini.i«i(r  was  Mr.  D,  B.  Fuller,  of  the  Wcstin^iavse  Elec- 
tric ft  Manufacturing  Company,  jircsident  of  the  Pittsburg  Fonn- 
drynen't  Atiociation. 


/.V I'likUES'A h'TMI-.X  I  !  FLEPHOS'n  SVS'TEM.—A  dis- 
patch I'l  iiii  U'.iOiiuKtini  v::iirs  tlijit  the  r''V_-i.;l  Government  is 
about  to  establish  an  interdepartmental  tclev»lione  service  in  Wash- 
ington in  accordance  with  the  recommendation  of  the  Keep  com- 
mission. The  commission  recommended  the  change  as  one  which 
would  not  only  provide  better  service,  but  nould  cost  less  than 
la  at  preicnt  paid  for  telephones.  The  President^  it  i»  stated,  ha» 
•ipiovcd  the  vepoit.  The  terviee  U  ajiparcntly  tor  departmental 
UM  oidx,  and  lixailed  to  that  extent 

MOSkOr.  MiCIL.  Mr^'!C;^■■lLlSM.-0^^  Afr  1  j  t..r  the 
third  time,  an  attempt  was  made  in  vain  to  get  something  done 
with  the  municipal  plant.  The  proposition  to  raise  by  lo.in  thf 
turn  of  VkjOO  was  defeated  at  the  ekctiga  gm  that  day.  This 
BKWCjr  was  to  have  been  spent  in  purchasing  and  iiutalting  a 
fSo-hp  water  tuhr  boiler,  «  190-kw  alternator,  a  TS^tglM  tub 
trantfetmer,  and  It8  ares,  etc.  Just  what  wiN  happen  next  n 
not  known*  but  if  the  plant  is  not  brought  up  to  date  with  more 
tnonpy.  that  which  has  already  been  spent  is  virlualty  lost. 


FRENCH  irikhLhSS  I  hLkGH.  IPH  y.—A<i^  icr<<  from  Pari? 
state  that  for  some  time  communication  by  wire]<"<s  tcl>  |.'r.ip1i;. 
has  been  possible  between  the  Eiffel  Tower,  on  the  Champ  dc 
Mars,  Pkiis,  and  Belfbrt,  on  the  eastere  frontier.  At  present  the 
cngineen  are  trying  to  diaeover  in  what  degree  their  wirelefs 
iHittiiget  can  be  intercepted  or  hiltilted.  An  appan^  linod  m 
the  grraads  of  the  Military  Aerostatic  School  at  Meudon  has 
been  eommtinicating  with  the  office  of  a  divisional  commander  on 
t}:r  castciri  fti  iiiirr^  and  at  tli'  ■  itiic  ;;me  messages  have  been 
exchmigtU  ln!'.«[<ii  the  Eiffel  l  uv^rr  :i!  li  an  apparatus  fitted  ill 
S  ciptivr  ball  ■!  ;)  !y:'i^.;  ivcr  one  of  ','r:c  in  r  '  er  f<<rtrt"^5eS.  TfaC 
tower  m.ikcs  an  ideal  wireless  st.iticn  in  many  respects. 


ELECTRIC  TRAIN  UGHTING.-ln  regard  to  a  recent  wri- 
oat  accident  on  the  Great  Western  Raitwa>'.  Mr.  B.  D.  Butler,  of 

the  Minneapotis  Xr-xs.  who  »iisiHitn-tl  ininrie*,  said:  "There 
wer*  btrt  a  few  of  n>  in  the  c:ir,  All  oi  \i*  were  liadly  bruised 
a;  d  krii  up,  bill  nunc  i:cri<iii>Iy  iniurol  TIt  wreck  sm.ished 
a  gis  tiiiik  at  i.mc  end  <it  imr  rar  ;uvl  I  w.is  [>ti'11\  nc.irly  uncon- 
scious from  the  gas  by  the  time  mimic  men  i,>mk'  and  helped  nic 
out  of  the  c,ir  The  g.is  evc:itn;illy  c;i  ,ik:  i  lire,  but  the  c  iored 
porter  fr'iight  Hie  iLimcs  with  fire  e\tini;iir-herS  and  put  them 
out  before  clay  had  made  any  licadt^iiy.  lie  was  a  cool  fellow 
and  deserves  credit  for  keeping  his  head.  Thraugbont  the  ordcat 
the  electric  lights  in  the  car  kept  burning,  so  that  we  could  see 
everything  in  the  car  plainly." 


tl.kCl  i\iLi'i  V  !X  MlXi Xij.-Vt;:;ed  Staler  1«iimi".  Mc- 
Nally.  nf  Liege.  Belgium,  notev  that  only  I  per  cent  ni  the  coal 


product  in  that  country  is  mechanical  output.  In  England  the 
machnie  work  is  more  snocessiul.  The  total  coal  production  in 
190a  was  giffiB^Mn  tons,  and  the  machine  prodttct  4.161,302  tons. 
In  1904  the  total  production  was  332.411,784  tons  and  the  ma- 
chine pTwdlKIs  6.743,744.  The  machine  progress  is  steady,  in 
r^:j  Lrinf;  1,.-'^  j.i  T  L—iit;  1903,  2.17  per  cert,  and  in  I'yu.  ^  [jO 
per  Cfiit.  Ill;  iirupor'.icn  of  power  Uicj  111  cipcratir.f;  tin-  ma- 
chinery was  as  fi  M.i  v.s:  vjca,  compressed  air,  69,15  p< '-  itm; 
electricity,  30.83  per  cent;  1903,  compressed  air,  64.08  per  cent; 
electricity,  33  9^  per  cent;  1904.  compressed  air,  64.34  per  cent; 
electriciiy,  35.76  per  cent, 

HOTEL  FOR  TELEPHONE  CIKLS.-.\  special  dispatch 
from  Pkris  states  that  comparisons  of  telephone  systems  were 
made  rcceiiil>  m  iltlj.iti-  in  :he  Cliamber  of  D^iv.iics  M  Oi.i=.- 
tcnel  dcel.iri.i  lint  ihere  were  more  telephone  subit:  ili!  m  il.e 
I  :ty  ii  \  1  rk  itlone  than  in  all  France.    In  Gvrni  iny,  ;,.  ~a;il, 

there  were  50o,txxj  subscribers,  which  is  far  in  excess  01  the  num- 
ber in  France.  The  extent  of  the  urban  telephone  wires  in  Ger- 
many is  1,500,000  kilometre*,  and  in  France  500,000  kilometre*. 
The  telephone  girls  of  Paris  will  soon  be  (|uartercd  in  a  new 
residential  hotel  which  is  being  built  for  them  by  the  postal 
authorities.  They  will  be  charged  low  rates  for  board,  and  it  is 
expected  thnt  the  ItiltitHtiott  will  eventtially  become  self-support- 
ing, uiihougli  it  win  be  mtbstdlMd  for  the  present.  A  receivlog 
room,  breakfast  room  and  library  arc  on  the  ground  floor,  and 
a  large  dining  room,  which  will  also  be  used  for  concerts  and 
ball^  is  en  the  second  floor. 


El.liC  l  klC  l.OCoMOTIl  'JiS^At  a  meeting  on  Wednesday, 
April  4,  of  ibe  Electrical  Engineering  Society  of  Columbia  Unl> 
versify,  at  which  the  menben  of  the  New  York  Electrical  So* 
ciely  were  guests,  Mr.  H.  D.  Hawks  gave  an  iNustraled  lectnre 
on  electric  locomotives.  The  lectnre  dealt  with  the  compact 
mining  locomotives,  the  light  storage  battery  locomotives  for  in- 
cluslrial  estiiblishments  and  the  heavy  locomotives  for  service 
under  steam  railroiid  crmditions,  The  advani  11  irntrres  of 
the  bipolar  type  of  direct-current  motor  for  the  severe  require- 
ments of  locomotives  was  discussed  in  great  detail,  and  much 
information  was  given  concerning  the  mounting  of  the  motors  on 
the  electrte  locomotives  of  the  New  York  Central  Railroad.  A 
complete  deieripthm  was  given  of  the  self-contained  gas-driven 
electric  kcomoiive.  In  this  type  of  loeomalfve  the  gat  engine 
drives  a  variaUe-vollage  gcaenttor  which  suppliet  power  to  di- 
rect-currtnt  scries  motors,  which  propel  the  locomotive.  Since 
there  is  no  loss  in  resistances  and  the  control  is  uniform  and 
without  complications,  the  locomotive  shows  a  low  watt-hour  con- 
sumption per  loo  mile. 


n'EATlil.k  kkkDICriOXS— ■sir.  Willis  I..  Mo.  re  ,  h,ef 
of  the  United  St.ilcs  Weather  Bureau,  has  made  a  .ipiriu  J  reply 
to  criticisms  on  his  dcparlmenl  as  to  its  methods  and  has  de- 
fended the  long  range  forecasts  that  the  liberal  use  of  (el^raphy 
and  telephony  have  enabled  it  to  make-  He  sa.vs  that  during  the 
winter  aone  thir^  of  the  local  officers  of  the  bureau  in  different 
cities  exphiin  in  public  lectures  the  work  done  and  the  practical 
science  of  sneleorology,  and  be  adds:  the  dinner  of  the' 
Maritime  Association  I  made  the  simple  announcement  that  I 
believed  vie  h.Til,  for  the  first  time  in  the  hi.^tory  01  meteoro- 
logical seienoo.  reached  a  definite  b.isis  on  which  the  gener.il 
ch.irneter  of  ll>e  weather  might  be  tVirrcast  lor  a  considerable 
prrind  in  adv.nrie.  Tlii^  step  has  not  been  g.iined  by  neglecting 
shnri  range  Inm-iKi..  in  the  sliglite^t,  beo.inse  mir  $tiidie>  in 
th;it  line  h.nve  bi  111  e.irried  on  independently  of  Our  other  work. 

I  be  iifw  prit'e  jile  will  not  be  a<i'i7>teil  for  ofRcial  USe  until  after 
it  has  been  thoroughly  tested,  and  in  due  time  a  oomplete  public 
expostlkm  will  be  made  of  it,  t  made  my  arniouncemcnt  because 
I  though  the  public  would  be  interested  in  knowing  that  science 
had  at  last  g.iined  a  reasonably  firm  groimd  on  which  it  migfat 
<t:inr!  in  I;iUiiik  ;ip  llii-  nniH>ri,int  ^niily,  eipeeially  as  astrdl'igers 
mil  ell  iilnl  iii>  b;i\f  f-ir  yr:ir^  hrrit  pii'vins;  upon  the  credulity 

•  t  "I;!-  [II'  ip"e  :\-<\  l.ij-iini;  iip-  u  t'ii  -n  Iniii;  riiime  predictifJIis  that 
are  based  u]:K>n  nr.  r.iliijual  ]ii  iiieiplc— thai  arc  nothing  but  the 
merest  guesswork." 
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Electrical  Equipment  of  Wanamaker's  Phila- 
delphia Store. 


THE  moilcrn  department  store  has  assumed  SDch  propor- 
tions as  to  require  the  outptil  of  a  medium  sized  central 
station  to  supply  it  with  the  necessary  power  (or  the  opera- 
tion of  motors  and  the  lighting  of  lamps.  This  is  especially  true 
of  the  department  store  now  building  in  Philadelphia  for  John 
Wanamakcr,  on  the  site  of  the  old  Waiiamaker  store,  where 
the  connected  lighting  load  alone  reaches  1,750  kilowatts.  More- 
over the  isolated  plant  erected  to  supply  this  power  follows 
modern  central  station  design  in  its  smallest  detail.  It  is  located 
a  block  distant  from  the  store  m  order  to  eliminate  the  objec- 
tionable features  of  vibration,  heat  and  odor,  inevitable  in  power 
generation,  and  supplies  iti  addition  to  power  for  lights  and 
motors,  steam,  compressed  air,  water  and  refrigerating  service. 
By  thus  isolating  the  power  plant,  the  entire  W'anamaktr  build- 
ing may  be  utilized  for  purely  department  store  work. 

The  new  Wanamakcr  store,  one  quarter  01  which  is  already 
erected  and  in  use,  will  occupy  tht-  pkit  UiuiKled  by  Market, 
South  Thirteenth,  Chestnut  and  South  Juniper  >lreets,  Phila- 
delphia, making  it  the  l.trgoM  department  .«tnre  in  the  world. 
It  will  be  twelve  sii>rii-s  high,  and  will  be  built  in  three  different 
sections— north,  miiUlIc  and  south,  divided  from  each  other  by 
substantial  fireproof  walls.  It  is  connected  with  the  power  house 
on  Ludlow  street  liy  a  tunnel  eight  feet  high  and  twelve  feet 
wide,  in  which  arc  located  the  steam  heating  pipes,  supply  pipes 
for  the  hydraulic  elevators,  high-pressure  steam  pipes,  water 
pipes,  brine  pipes,  ice  water  and  hot  water  supply  pipes,  and 
above  the  tunnel  and  just  below  the  surface  of  the  street  are  the 
conduits  for  the  electric  feeders. 

The  power  house  is  a  seven-story  steel  cage  structure  165 
ft.  high.   It  is  fireproof  throughout  and  of  remarkably  heavy 


l'ic;.s.  2  Aso  3. — Fbojjt  axd  Rr..\R  Views  of  Main  Switcrboard 

design  to  provide  for  the  weights  carried  on  the  upper  floors. 
The  engine  roum  is  6i',^j  ft.  Iiizh  and  is  divided  by  a  longitud- 
inal wall  from  the  pump  room  :il)ovc  w^hich  arc  two  intermediate 
or  mezzanine  Hoors.   The  fourth  floor,  or  the  one  immediately 
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above  the  engine  room  proper  is  devoted  to  the  boiler  auxili- 
aries, and  the  fifth  floor  to  the  boilers.   The  floor  above  the 


riG.  I.— OKE  SIDE  OF  ENCI.VE  RUOM.  SIIOWIN'C  ONK-IIALF  OF  TUC 
ELECmiCAL  GEKER.\TtNG  EfJI'lrMENT. 

boilers  contains  the  coal  and  ash  bins,  while  the  lop  floor  il 
devoted  to  refrigerating  apparatus.   On  the  tirst  mezzanine  floor, 


IN  PoWEK  iluL'SE  SUPPtYINC  Wa.SAMAKHr'S  PiI  ILAUtLI'H  I A  StuIIE. 


or  second  stor>'  proper,  is  the  switchloard,  anti  on  ihc  mezza- 
nine floor  al>ovc  this  is  the  high-pressure  steam  piping  and  steam 
headers  feeding  the  main  engines.  Taking  into  considcr.ition 
the  fact  that  the  power  plant  is  erccicci  in  the  very  heart  of  the 
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buMoMs  icelkM  of  Philadelphia  and 
witUtt  a  (tOM't  throw  from  the  City 
Han,  flw  MMon  for  ifa«  deaign  of  the 
fowcr  bODW  on  the  above  Unai  it  at 


There  are  eight  Babcock  ft  Wilcox 
nater-tuhc  bci!crs  installed  having  an 
agpegatc  r.ituig;  of  5,300  hp.  The  boilers 
are  amnged  in  two  rows,  one  on  either 
aide  of  the  building  and  facing  a  firing 
aisle  between  them  to  which  coal  is  de- 
livered from  the  bunkers  above  by 
cfaolea.  The  boilCfS  are  designed  for 
joa  Ik  Meaa  preainte,  although  the 
freeture  of  the  rapply  uied  ii  140  lb., 
•ad  are  fitted  wifh  htaMied  Itaadkili 
shaking  graus  with  extcnsioa  iuraaces 
for  the  econotniMl  combustion  of  an- 
thracite coal  Each  boiler  is  made  up 
with  three  .(-'  iti  'steam  drums  and  ha*  .i 
total  heating  surface  of  over  6,600  s<v 
ft.,  and  a  grate  area  of  100  sq.  ft.  Both 
forced  and  induced  draft  are  provided 
TIm  four  blowera  sapplyiiig  the  forced 
draft  an  litnated  on  the  floor  imtne 
diataly  heiow  Oe  boiler  mm  and  each 
Wowcr  i»  (fchm  hgr  *  4i>4y  Areet-cur- 
Mnt  motor.  The  hofliotilel  outlets  of 
dm  fuis  connect  with  the  furnace  de- 
Hvery  ducts  carried  on  the  ceiling  of 
this  room  directly  below  the  furnace-, 
so  that  short,  direct  connections  to  the 
outlets  111  the  briilgf  waK.s  are  po.'iRible. 
The  outlets  are  controlled  by  levers  at 
the  boiler  fronts  connecting  with  valves 
in  the  branches  so  that  any  desired 
amount  of  blast  may  be  obtained.  The 
mdnced  draft  eqoipiiieiit  eompriaes  four 
•(eel  plate  faiia  doigiMd  for  a  capacity 
of  StJOm  Ctt.  ft  of  gas  per  minute  at 
(emperatares  in  the  neighborhood  of 

555  F..  .-ind  rir..lr  il-:ifl  ..f  !■/  in.  of 
wati  r  «lien  running  at  288  r.p  m.  Each 
fan  IS  i  .  itcd  directly  over  the  union 
of  the  brecchinga  at  the  rear  of  each 
pair  of  boilers,  from  which  it  discharges 
directly  into  a  short  stack.  The  fans 
arc  by-passed  so  that  a  direct  diadiargc 
of  the  ptoducta  of  comboatiaii  may  take 
plaee  if  it  is  desired  to  operate  imdcr 
nitml  draft.  Each  induced  draft  fan 
is  driven  by  a  So-hp  enclosed  steam  cn- 
ginr  which  is  supplied  with  >tejm  from 
an  au.xiiiary  steam  header  111  the  boili-r 
room  below. 

Coal  is  stored  in  a  6.so-ti>ii  bin  on  (he 
tooT  above  the  boiler  room,  and  four 
hoppers  set  in  the  floor  form  the  delivery 
Mtlctt  to  wUdl  the  spouts  in  the  boiler 
room  m  eoaaeetcd.  To  the  front  of 
this  bin  is  also  4  rS-ton  ash  pocket  for 
the  tcnporuy  storage  of  lahae.  The 
coa)  and  eilhkandling  system  is  very 

completej^he  conveyor  system  cnrircles 
the  WTler  room  and  con!  nnd  ash  hins. 
passing  down  the  fror.t  of  the  b-nlding 
to  a  coal  receiving  pocket  into  which 
the  ■'■•al  is  dumped  dircctl>  from  de- 
livery wagons  on  the  street  From  the 
receiving  pocket  the  conveyor  passes  up- 
ward 50  ft.  to  the  floor  below  the  boiler 
room  and  usder  the  ash  diatct.  After 
traveling  along  this  fliior  a  distance 


no.  4.— seCTIONAL  ILCVATIOK  OF  WAMASIAlUa  FOWtt  BOI»l. 
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of  7S  ft.  10  the  northern  wall  it  passes  upward  to  the  dis-  heating  system,  etc.,  the  make  up  water  being  l.iken  from  the  city 

charge  track  over  the  coal  bunker  8  divtancc  of  6o  ft     By  mains.    Four  open  iecd-water  heaters  are  in  use,  each  rated  at 

moan?  of  a  movable  dumper,  the  loaded  buckets  are  tripped  and  1,500  hp.    Tht  exhaust  st':am  connections  to  the  heaters  are 

emptied   if  ;iny  desired  point  in  the  bins    Equaliziag  gears  mAde .  uttder  the  floor  by  a  14-111.  connection  from  the  atnia*- 

driven  by  ,>  25  tip  enclnsod  motor  impart  a  smooth  and  uniform  pheric  ri»er  of  the  exbaitst  system  in  the  pipe  shaft  in  the  rear 

traveling  speed  to  the  conveyor  of  45  ft  a  mimitc  «t  whidi  ipccd  of  the  buildiqg.  Hito  liicr  ia  «  aB4n.  fipe  leodwc  fram  the 

dw  eapuUy  of  the  convtawr  intern  b  4S  too*  «■  hour,  taim  ei«iaa  and  wm»  to  the  loef  md  oonoHM     the  lennat 
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Fig,  $._TyricAi.  Fekder  Plan  fob  One-halt  a  Floor,  Wanamake*  PHtLAOeLnuA  Srau 


tnre  nhed  from  benbath  the  fires  into  floor  hoppen  and  tticnee 

UIO  the  conveyor  buckets  to  the  aili  .^tnrnKf  f  in  A  steel  spout 
extends  from  this  bin  to  a  rack  and  pinion  grirr  ,it  the  street 
from  which  the  ashes  are  discturged  into  cirts  fur  removal 

The  boilers  ^re  fed  by  four  duplex  fccd-w;itcr  pumps  located 
on  the  flinir  h^driw,  there  Leing  two  ring  feed  mains  of  4  ir:. 
pipe,  one  for  cold  and  the  other  for  hot  water,  with  independent 
branches  to  each  boiler.   The  main  feed  water  supply  is 


widi  the  heating  nntm  leadtngr  to  the  Mor^  lo  thit  attain  ia 

taken  inductively  from  the  system  as  required.  The  feed-pump 
exhausts  are  led  directly  to  the  heaters  into  which  they  ex- 
himst  at  all  times.  The  cold  water  supply  is  made  through 
a  6-in.  connection  from  the  suspended  tanks  already  racniioned, 
and  there  is  also  a  connection  from  the  return  tunks  in  the 
basement  through  which  the  hot  condensation  from  the  hcat< 
ing  system  is  raised  by  two  submerged 


naiouiaed  in  two  tibSoo  gaL  tanka  suspended  beneath  the  boiler    having  a  capadtr  of  aoo  gala,  per  miniilc; 
nom  floor,  and  these  receive  the  drips,  condensation  from  the      On  this  floor  it  alao  the  Mow-off  pifing 
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•f  two  iVt-in.  blow-o(f  connections  leading  from  the  rear  of 
wch  Iwilcr  ami  delivering  to  a  6-in.  blow-off  main  on  either  side 
of  tlic  liuiUling  wliifli  ends  in  a  cylindric.il  btow-oflf  tank,  con- 
nected with  the  »cwer.  The  nucleus  of  the  high-pressure  steam 
s>"item  is  an  l8-in,  header  located  on  the  second  inex/anine 
floor,  into  which  the  Imilers  deliver  from  alxive,  and  from 
which  the  engines  arc  fed  through  branches  taken  off  at  the 
side.  J  he  second  mezzanine  floor  is  not  very  much  higher  than 
the  level  of  the  engine  cylinders  and  opens  outward  toward  the 
•Kgine  room  so  that  the  engine  c<inneetions  are  easily  made  and 
do  not  necessitate  the  passing  of  pipes  through  partition  walls. 
The  engini  branches  are  of  ij-in.  pipe  far  the  large  units  and 
8-in.  pipe  for  the  three  smaller  units  and  lead  to  the  engines 
through  vertical  se|>aralor5.  In  addition  two  8-in.  branches  are 
carried  to  an  auxiliary  pump-room  header  in  the  basement 
which  feeds  the  various  pumps  for  the  elevators  and  other 
services.  There  is  al.so  an  auxiliary  8-in.  header  above  the  boil- 
ers in  the  boiler  room  from  which  the  l)oiler  feed  pumps,  the 
engines  driving  the  induced  dnift  fans  and  the  refrigerating 
tppuratus  on  the  top  flor  are  fed.  From  this  auxiliary  header 
is  aUo  taken  off  an  K-in,  live  steam  hne  which  is  carried  over 
to  the  store  building  through  the  tunnel.  The  larg"  main  steam 
header  is  sub-divided  by  motor-driven  valves  which  may  be 
ciintrolled  from  the  valve  itself  or  from  the  switchboard  on  the 
floor  below. 

Fig.  6  shows  the  small  compressor  plant  on  the  second  mcz- 


PIC.  6. — MOTOB-IMUVEN   AIK  COMPRESSOKS. 

(anine  floor.  This  consists  of  two  Clayton  air  compressors 
driv:n  through  silent  chain  gear  by  7' j-hp  Crocker-Wheeler 
motors.  The  motors  are  automatically  controlled  by  a  Cutler- 
Hammer  starter  and  speed  controller,  which  when  the  tank  is 
(uU  cuts  out  the  motor.  When  the  pressure  in  the  tank  falU 
t  predetermined  amount  the  molr>rs  are  automatically  started 
again.  'I  he  compressed  air  is  UM.'d  for  cleaning  purposes  and 
also  in  connection  with  the  lubric;iling  system  of  the  engines. 
Adjacent  to  the  compressor  sy«tem  is  an  oil  tank  fmm  which 
the  lubricating  oil  is  fed  by  gravity  to  the  engines.  After  pass- 
ing through  the  bearings  into  the  flywheel  pits,  the  oil  flows  by 
gravity  to  fdters  and  thence  to  a  receiving  tank  in  the  base- 
ment. From  this  receiving  lank  it  is  forced  by  compressed 
•ir  to  the  storage  tank  on  the  second  mezzanine  floor. 

The  engine  equipment  consists  of  tive  vertical  cross-compound 
ri'rtcr-.MIcn  engines  built  by  the  Southwark  Foundry  &  Ma- 
chinery Co,  of  Philadelphia  Two  of  these  are  of  1,600  indi- 
cated horse-power  and  three  of  .S75  indicated  horse-power  ca- 
pacity. K.-«ch  of  the  large  engines  h:i'  a  maximum  capacity  of 
J.200  hp  and  i.s  direct  connected  t<i  iwci  .vif>  kw  Crocker- Wheeler 
direct-current  gcner.itors  which  it  drives  at  1 15  r.p.m.  Kach  of 
the  three  smaller  engines  is  designed  to  operate  two  i7S-kw 
Crocker-Wheeler  generators,  one  on  each  end  of  the  main  crank 
»haft,  at  a  speed  of  i;o  r.p.m.  The  maximum  output  of  these  en- 
gines is  aliout  800  in<licaled  horse-power.  All  of  the  engines 
operate  iifm-condensing. 

The  grncMlors  operate  on  the  Rdison  thrcc-wire  system, 
tuips  U-iiig  fed  with  ciirrriil  ;it  a  (lotentlal  of  115  volts  and 


motors  at  a  potential  of  230  volts.  The  electrical  circuits  are 
controlled  from  a  switchboard  in  the  first  mezzanine  galleri' 
from  which  all  movements  in  the  engine  room  are  readily  ob- 
served. Copper  bars  supported  on  .slab  slaie  insulators  in  a 
trench  in  the  engine  room  and  carried  hvhitid  a  sheel-slcel 
shield  along  the  wall  deliver  cnergv-  from  the  genenitors  to 
the  switchlxKird.  The  connections  l-.etween  the  tenninals  on 
the  generator  and  the  proper  lead  are  made  with  flexible,  rub- 
ber-covered cable  sweated  into  the  terminals  of  the  generator 
and  fastened  by  lugs  to  the  copper  bars. 

Views  of  the  switchboard  are  given  in  Figs.  2  and  j.  tlu' 
latter  showing  the  heavy  copper  bus  bars  and  leads.  The 
switchboard  was  furnished  by  J.  F.  Buchanan  &  Co,,  of  Phila- 
delphia, for  whom  it  was  built  by  the  H.  O.  S.  Engineering 
Co.,  of  Newark,  N.  J.  It  is  47  ft.  long  and  contains  18  panels 
as  follows:  Four  500-kw  generator  panels;  six  175-kw  gen- 
erator panels ;  one  totalizing  lighting  panel ;  one  totahzing 
power  panel;  three  lighting  feeder  panels  for  store  distribu- 
tion ;  two  panels  for  power-house  lights  and  power,  and  one 
panel  for  power-house  mains  for  store  distribution.  The  feed- 
ers from  tile  switchboard  to  the  north  section  df  the  store  build- 
ing consist  of  nine  3,ooo,000  cir.  mil.  cables  for  lights  and  two 
cables  of  the  same  size  for  motor  circuits.  The  middle  section 
of  the  building  will  be,  fed  by  twelve  2.000.000  cir.  mil.  cables 
for  lights  and  four  cab'cs  of  the  same  size  for  motor  circuits. 
The  south  section  will  have  twelve  2,ooo.cxxj  cir.  mil.  cables  for 
lighting  and  two  2,000,000  cir.  mil.  cables  for  motors.  I'hese 
cables  arc  all  stranded,  rubber  and  lead  covered  held  by  iron 
brackets  and  porcelain  insulators  and  pass  through  vitritied  un- 
derground conduit  to  the  store  building.  In  addition  the  fol- 
lowing feeders  are  run  in  the  power-house  itself:  One  set  to 
the  north  wall  for  lights  on  the  first  mcz/anine  floor,  engine 
room,  basement  and  tunnel ;  one  set  to  the  north  wall  for 
lights  on  ll>e  second  ntezzanine  floor,  engine  roon<.  basement 
and  tunnel ;  one  set  to  the  north  wall  for  lights  on  the  second 
mezzanine  floor  and  all  floors  above :  one  set  of  lo-hp  capacity 
to  motors  driving  the  ammonia  pumps  in  the  refrigerating  room, 
one  set  of  .V-hp  capacity  for  the  motors  driving  the  circulating 
pumps  in  the  refrigerating  room;  one  set  of  75-hp  capacity  to 
the  motor  driving  the  coal  conveyor:  two  sets  of  lOO-hp  capac- 
ity for  motors  driving  the  forced  draft  apparatus  on  the  sec- 
ond mezzanine  floor;  one  set  of  lo-hp  capacity  for  motors  driv- 
ing the  bilge  pumps  in  the  pump  room :  one  set  of  30-hp  capac- 
ity for  motors  driving  the  centrifugal  pumps  in  the  pump  room: 
OIK  set  of  20-hp  cap:icity  for  motors  driving  the  deep  well 
pumps;  two  sets  of  20-hp  capacity  to  motors  driving  centrifu- 
gal pumps,  and  one  set  of  75-hp  capachy  for  motors  driving 
the  house  pumps.  The  situation  of  the  various  panel  boards 
in  use  in  the  power-house  and  the  numl»r  of  circuits  they  con- 
trol are  as  follows :  Basement,  20  circuits ;  engine  room,  22  cir- 
cuits;  boiler  auxiliary,  6  circuits;  boiler  room,  10  circuits;  coal 
storage,  6  circuits;  refrigerating  room.  8  circuits.  The  mains 
feeding  the  basement  and  engine  room  panels  are  of  No.  0  wire 
enca.scd  in  «-in.  conduit:  the  other  mains  are  of  No.  2  wire 
encased  in  )4-'"  conduit. 

In  each  of  the  three  sections  of  the  store  building  switch- 
hoards  arc  provided  for  the  lighting  and  motor  circuits.  .Ml 
the  feeders,  m.iins  and  sub-mains  to  the  cut-out  cabinets  are  run 
on  the  three-wire  system,  the  cross-section  of  the  neutral  be- 
ing the  same  as  that  of  the  outers.  The  motors  are  fed  on  a 
two-wire  system-  Especial  attention  is  paid  to  the  proper  Ktl- 
ancing  of  the  load  on  all  mains  and  feeders  of  the  lighting  sys- 
tem. Fourteen  wire  shafts  arc  provided  in  which  all  the  mains, 
feeders  and  sub-feeders  stipplying  the  various  floors  and  sub- 
centers  are  run.  Ttic  cables  are  secured  by  iron  brackets  and 
porcelain  insulators  sectirely  fastened  19  the  sides'  of  the  wire 
shafts.  Galvanized  iron  turiibucklcs  are  provi<ied  to  securely 
anchor  e;u-h  feeder  at  centers  and  upper  terminals.  Porcelain 
bushings  are  installed  where  the  cables  pass  through  each  floor 
and  when  ttve  c.ibles  arc  drawn  in  place  these  bushings  are 
cemented  in  place  Portland  cement  concrete  not  less  than 
6  ins.  thick  the  full  area  of  the  wire  shafts,  thereby  forming 
closets  of  these  s!ai:'  (n  m  h  tV.or. 
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A  !>«l  of  maitis  runs  from  each  switch  on  the  lighting  switch- 
boMd  to  a  load  cemer  ia  in  ropoctiv*  wire  shaft  From  load 
cemen  a  set  «f  feeikr  riam  aupply  merff  to  cnt-oat  caMneti 
M  cacfh  floor.  Fioni  a  caliiiiet  Ibr  comliiiiation  and  clee- 
iric  Kght  fixtnrcs  located  near  the  tunnel  enlranee.  a  set  of 
mains  is  run  to  a  load  center  in  the  wire  shaft  nearest  the 
center  of  the  Xorth  section,  and  from  this  load  center  a  set  of 
feeder  risers  supplies  enc:fi>  to  ct-.'  nuts  controll:iiK  ill  gas 
and  electric  light  fixtures  in  site  iN'ouli  section  of  the  bnUd-.-.ia. 
In  a  similar  manner  two  sets  of  feeders  will  be  run  in  two 
shafts  supplying  all  the  combbiation  gas  and  electric  light  fix- 
tures in  the  CeiHral  9«ctioa  of  die  btrilding  and  one  ael  will 
feed  the  Southern  section. 

The  btiildtnt  is  wifed  Ibr  1649  tacandcaeent  lanqw  and  6-amik 
iio-voh  eneloMd  ate  lampa  Eaidi  arc  lamp  is  pronded  widi 
a  teparate  circuit  and  all  vestibule  and  oomdor  tamps  around 
the  'elevator*  are  fed  from  a  separate  circuit  from  the  sur- 
rounding lamps  on  the  same  floor.  All  circuits  from  cut-outs 
and  cabinets  are  alternately  po^jtiM-  .nnl  ncR.uive  on  the  same 
side,  instead  fi  all  positive  circuiij  l«riii^  i>tl  one  side  and  all 
negative  circuits  on  the  other,  so  that  the  system  will  be  well 
Iwlanced.  All  lamps  in  the  pipe,  elevator  and  vent  shaft-,  are 
wired  on  separate  circuits  controlled  from  the  cut-out  cabinets 
in  the  sub-basement.  Fig.  5  shows  the  amtigement  of  lamps 
and  circuits  on  one  half  of  a  floor,  the  other  half  section  being 
idendeaL  The  engravinf  also  ihowt  die  ihuation  of  the  wire 
shafts  on  cither  side  of  the  fitepraof  parthioo  wall  scpararinf 
the  section-  of  the  t>uilding.  Owing  to  the  fact  that  the  por- 
tion of  the  )  iiilding  now  in  ase  ends  at  the  shaft  near  the  cen- 
ter, the  portion  beyond  now  being  in  process  of  canstruction,  this 
wiring  shait  could  not  be  used,  so  that  all  feeders  in  the  por- 
tion in  ose  are  fed  througii  the  two  shafts  in  that  section  as 
shown. 

.\'o  wire  smaller  than  No.  14  is  in  use  and  all  wire  larger 
than  No.  10  ia  stranded.  The  floor  outlets  terminate  m  watcr- 
dlihl  VM^actes  fined  with  adjttstable  tops  which  set  flush  with 
the  finished  floor.  From  Fig.  5  it  will  be  evident  that  each 
Boor  la  ptcotifulljr  supplied  with  floor  ondets.  All  wiiet  except 
the  cables  in  the  wire  «h.-lft9,  are  run  in  conduit  from  the  CHt- 
out  ctbinet  in  each  wire  shaft  on  every  floor.  All  of  the  out- 
lets shown  are  for  12  incandes  i  ni  Imips,  althoufi'i  tl  . n  .ire 
outlets  for  25  lamps  and  others  fyr  l«-  .unps  An  tl./ini  iit  sys- 
tem of  conduit  for  low  potential  cirr  l^  il-o  in-i-dlcd  on 
each  floor  for  telephone,  fire  alarm,  beli  circuits,  etc.  The 
outlet  boxes  are  all  connected  to  the  wire  shafts  so  th.it  niier 
the  instruments  are  located  tluy  may  be  reaclily  connected 
to  the  nearest  outlet  box.  This  system  is  similar  t<i  the  one  ill 
use  in  the  New  York  store  of  John  Wanamaker  described  in 
these  pages  last  week.  The  toUl  nunber  of  connecled  arc 
1amp<  will  be  2,874.  and  the  total  nunAcr  Of  iaemdMcenl  bdxipe 
12.251.  2.740  of  which  are  used  in  the  windows.  Ahont  40 
niotors  arc  connecled  ^^iili  r^u  ..ppioxini.ite  horsc-pov.<T  rf  QOO 
There  arc  in  all  (iS  isyiir-iiilic  tlcva:urs,  52  of  which  are  for 
passengers,  and  in  addition  to  electric  dumbwaiters. 

The  architects  and  engineers  for  the  power-house  and  store 
building  arc  D.  H.  Burnhaiii  &  Co.,  of  Chicago,  and  it  is  to 
th<ir  snperintendent,  Mr.  V.  G.  Chase,  that  we  are  indebted 
for  information  contained  in  this  article. 

The  Survival  of  the  British  Electrical 
Manufacturer. 

By  R.  A.  Hrown. 
The  directors  and  shareholders  of  electrical  manufacturing 
companies  domiciled  in  (irc.it  Britain  have  been  takiOR  very 
serious  interest  in  the  fir>t  parli,Tmentary  election  f  jr  ■. :  r  li.il: 
a  century  in  which  "Free  Trade"  has  been  called  in  qucsiion. 
The  electric.ll  industry  has  suffered  somewhat  cntelly  from  un- 
restricted foreign  competition,  not  so  much  in  respect  of  the 
actual  volume  of  business  secured  hjr  American,  German  and 
odier  manufacturers,  which  appcan  to  ha«B  amounted  to  about 
fiUKKWxn  per  annum,  aa  of  the  d^feislnc  inflneaee  on  prices, 
tt  is  clear  that  competition  hat  been  much  intensified  the 


free  entry  of  foreign  goodi,  so  that  the  two  largest  worka  hi 
England,  which  have  a  good  deal  of  American  capital  in  than, 
are  bodi  unable  to  pay  dividcada,  with  all  their  facial  id- 
vantagca  in  having  the  technical  and  coatmetdal  aiaistance  of 
their  parent  concerns  in  the  tlntled  Statci. 

When  we  reflect  upon  the  succcs*iori  of  misfortunes  which 
have  in  the  past  made  electrical  manufacturing  not  merely 
hazardous  but  apparently  hopolc-i  :ii  .1  ;  L;in;mi,-:  ;  iiuUiitry  in 
Great  liritaiii,  11  is  most  inter<i.!ii^g  i  i  1  h^t-rve  in  nliit  cour- 
..gcnus  manner  ild  i-M.iblished  firtns  '^.ivc  li-.pt  up  .n  digged 
struggle  against  the  ditKculties  of  the  situation.  It  we  mkc,  for 
eitample,  the  oldest  of  them,  the  Brush  Electrical  Kng.nt^^nt  g 
Company,  there  are  features  in  its  history  which  are  a  remarkable 
tccdmonial  to  the  endurance  and  adroitness  of  the  Britidt  busi- 
ness man.  In  the  fint  plac^  when  the  Brnih  Cbmpany  was 
fmnded.  and  began  to  look  arotmd  for  busineis,  the  British  Icgis- 
lr:tiiri~  <  '<  'scd  the  market  efTectoally  by  passing  a  ridiculous  Electric 
Ligliniit;  .\ct  in  which  made  it  impossible  for  companies  to 
supply  clctlr'fi'.i  u)ih  niiy  linpe  of  fin.inci.il  \iK-:f vs  ;  rmd  it  was 
not  until  six  y'.:ais  ^atcr  ij.ji  .«  more  (olcranl  act  was  p.issed  which 
made  '  U  jir  c  lighting  commercially  feasible.  In  thnso  ".iv  years, 
British  makers  of  electrical  apparatus  had  to  pick  up  a  bare  living 
as  best  they  could,  while  .\mcrican  and  German  concerns  were 
going  ahead  and  gottii-g  a  long  lead ;  so  that  when  business  did 
begin  to  boom  in  England  the  foreigners  were  much  better  able 
to  compete  for  it  than  the  stunted  and  starved  British  mannfac* 
turers.  All  British  electrical  IcgislatioB  was  conceived  in  the 
interesu  of  the  municipalities  that  were  slow  to  move,  and  eon- 
seqiiently  the  country  was  mnch  behindhand  in  dectric  tiaetbM 
as  well  as  supply  ;  and  when  tramways  at  last  came  to  be  COn* 
structed  the  .\mcricans  reaped  a  rich  harvest. 

Still  the  British  firms  managed  to  live.  The  Brush  Company, 
for  instance,  made  a  really  heroic  effort,  and  in  a  year  or  two 
actually  gained  a  notable  position  as  the  largest  huildL-r  of  electric 
rolling  stock.  Whereas,  at  first,  nothing  but  American  trucks 
were  used  on  British  street  railways,  the  position  is  now  re- 
versed, and  the  Brush  Company  supplies  about  three-quarters 
of  all  the  trucks  in  service.  Snpported  by  a  prosperous  roUhig 
stock  department^  the  Brtuh  "Company  was  then  ahle  to  imrw 
and  sUmulste  the  growth  of  its  electrical  mannbctures,  and 
during  the  past  three  years  has  been  greatly  extending  iia  baiiiiets 
in  generating  plant,  motors,  transformers,  etc.  ft  has  evolved  a 
type  of  the  Parsons  turbine  possessing  some  remarkable  features, 
giving  exceptional  efficiency,  and  at  the  s;ime  time  has  gained  a 
leading  reputation  for  its  reciprocating  engines.  The  British 
Electric  Traction  Company,  which  controls  about  sixty  traction 
and  supply  undertakings,  has  become  invested  largely  in  Brush 
shares,  and  purchases  its  reouirements  from  that  concern,  so  that 
the  company  is  at  present  in  a  more  flourishing  condition  than 
fbr  many  years  post,  and  is  at  this  moment  makinc  considerable 
additions  to  its  premins  and  plant  to  cope  with  greatly  increased 
business. 

If  a  slight  measure  of  protection  were  introduced  by  the  British 
l'.:rHi~.'-nt — and  many  shrewd  political  pruj  lirt',  believe  that  this 
w  iM  1)  ippen  during  the  next  f\\c  years — the  Drush  Company  would 
11  1  '  VI-  .■.  further  stimulus,  atid  there  is  no  doubt  that  it?  ■>:  1  nstrd 
but  victorious  struggle  against  overwhelming  odds  has  dt-vcloped 
a  splendid  fighting  spirit  in  its  directors  .md  chief  official*,  whom 
necessity  has  compelled  to  exercise  constantly  ingenuity  and  vig- 
ilance. 

Of  course  there  arc  other  examples  of  the  "Survival  of  the 
finest,"  and  among  the  Biitiah  awapanies  that  Itf  dint  of  sheer 
grit  and  power  of  cndnranee  have  managed  to  hattg  on  and  to 
grew  may  he  mentbfied  sucb  statidard  "eld-timers"  as  Crompton 

&  Co.,  l.td  .  if  Chelmsford,  and  the  Electric  Construction  Com- 
pany, of  Wolverhampton.  England.  In  addition  to  these  speci- 
mfu$  of  well-seasoned  "hearts  of  oak"  are  one  or  twro  other  con- 
cerns of  lesser  magnitude,  but  equal  touerhne«»  that  have  come 
safely  through  years  of  "battle  and  bret  -i-  "  Amid  the  crop  of 
new  covers  they  are  likely  to  be  overlooked  and  forgotten,  even 
here  in  England  where  we  relish  and  favor  v>  much  anything 
that  has  a  touch  of  antiquity  about  it;  but  the  mere  fact  that 
they  have  endured  is  to  their  ctcdil;  and  the  point  is  now  made 
on  dieir  behalf. 
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Hopkinson  Test  of  Two-Phase  Alternators. 

Id  testing  a  Urge  generator  it  is  frequently  inconvenient  to  sup- 
ply to  it  the  neces5.ir>'  mcchanicnl  power  to  correspond  to  its 
tull-Ioad  rating  or  to  dissipate  the  electrical  power  which  the 
machine  delivers  under  these  conditions.  Even  where  it  is  pos- 
>ible  to  obtain  the  required  mechanical  power,  it  is  often  ex- 
tremely difticult  to  adjust  the  electrical  load  both  with  regard 
to  its  value  and  its  power  factor.  Due  to  these  facts  recourse 
is  frequently  had  to  certain  no-load  tests  made  on  the  machine, 
from  which  the  performance  is  determined. 

For  determining  the  performance  of  a  generator  the  most  fa- 
miliar method  is  the  one  involving  the  use  of  the  open-circuit 
and  the  short-circuit  characteristics.  The  former  characteristic 
is  obser\'cd  by  noting  the  voltage  generated  in  the  armature  at 
full  speed  for  various  values  of  the  exciting  current,  the  arma- 
ture being  on  open  circuit  The  short-circuit  characteristic  is 
foimd  by  driving  the  rotor  at  full  speed  and  observing  the  cur- 
rent in  the  armature  on  short-circuit  as  the  field  strength  is 
varied.  From  these  two  sets  of  observations  may  be  determined 
the  synchronism  impedance  of  the  armature,  and  when  the  resist* 
ance  of  the  armature  circuit  is  known  the  electrical  behavior 
under  assumed  loads  can  be  determined  with  a  fair  accuracy. 

The  curves  of  Fig.  2  represent  the  open-circuit  and  short- 
circuit  characteristics  of  a  Siemens  two-phase  alternator  built 
for  the  Johannesburg  (South  Africa)  Municipality.  This  gen- 
erator is  rated  at  3,joo  volts  and  275  amperes  per  phase,  and, 
hence  is  a  i,8ookv.a.  machine.  It  is  intended  to  operate  at  a 
normal  power  factor  of  .75  and  is  designed  for  1,350  kw.  Its  nor- 
mal speed  is  too  r.p.m..  and  being  provided  with  60  poles  it 
delivers  current  at  50  cycles  per  second.  There  are  480  slots — 
four  per  pole  per  phase.  The  diameter  of  the  stator  core  is  360 
in.  (660^  cm.),  and  length  10  in.  (35-4  cm.),  there  being  no  ven- 
tilation ducts.   The  air  gap  is  6.6  mm. 

The  specifications  required  that  the  rise  In  voltage  on  throwing 
off  the  full  load  at  unity  power  factor  and  3,300  volts  should  not 
exceed  5  per  cent,  and  that  the  fall  in  voltage  on  throwing 
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on  full  load  at  unity  power  factor  and  3,100  volts  should  not 
exceed  6  per  cent.  It  was  specified  that  at  full  load  with  75  per 
cent  power- factor  the  excitation  power  at  230  volts  should  not 
t.xciid  20  kw.  The  no-load  characteristics  permit  one  to  ascertain 
to  what  extent  these  requirements  have  bi-cti  met,  and  by  their 
use  it  is  possible  to  determine  the  cffidcncy  with  sufficient  exact- 
ne>*  for  all  practical  requirements.  They  are  incomplete  in  one 
ri'^iHi-t.  however,  in  that  they  give  no  clue  as  to  the  probable 
temperature  rise  in  the  machine  under  load  conditions. 

For  the  purpo-.e  of  ascertaining  the  temperaturf  rise  under 
various  loads  at  ditTcrcnt  power- factors,  two  of  these  nwchines 
were  connected  together  both  mechanically  .ind  electrically  and 
subjected  to  a  Hopkinson  "lo.iding  kick"  test,  a  direct-current 


iiii  <ior  being  used  to  supply  the  losses  mechanically  to  the  two 
machines.  With  the  rotors  joined  directly  together,  the  two 
frames  were  angularly  shifted  from  their  normal  positions  so  as 
to  cause  the  circulation  of  power  between  the  two  machines,  the 
proper  value  of  current  at  normal  full  laid  being  obtained  when 
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there  was  a  mechanical  displacement  corresponding  to  25  elec- 
trical degrees — somewhat  less  than  one  mechanical  degree. 

The  leading  machine  operated  as  a  generator  under  actual 
working  conditions  with  1,350-kw,  205  amperes,  and  cos  ^  =:  1. 
while  the  Ltgging  machine  ran  as  a  motor  with  slightly  reduced 
flux.  Without  changing  the  mechanical  displacement  of  the  ata- 
tors  it  was  possible  to  operate  the  generator  at  nornul  ftill- 
load  current  (273  amp.)  at  cos  ♦  =  .75  simply  by  giving  the  two 
machines  different  excitations.  As  was  to  be  expected,  the  cur- 
rent circulating  between  the  two  armatures  was  absolutely  steady, 
showing  no  signs  of  hunting  or  surging. 

From  the  readings  of  the  input  to  the  direct-current  generator 
and  a  knowledge  of  its  internal  losses,  it  was  determined  that  the 
losses  of  one  alternator  amount  to  93  kw  at  an  output  of  1^377 
kw,  giving  an  efficiency  of  93.6  per  cent  at  unity  power-factor. 

We  have  been  informed  that  if  a  temperature  rise  of  70°  F. 
had  been  allowed  these  machine*  could  have  been  rated  at  2400 
k.v.a..  but  they  liave  been  given  the  lower  rating  on  account  of 
the  fact  that  the  specifications  limited  the  temperature  rise  to 
50*  F.  under  full  load  at  tmity  power-factor. 


Leads  for  Alternating-Current  Machines. 


The  accompanying  illustrations  show  a  method  for  placing  tlie 
high-resistance  leads  in  the  armature  core  of  an  alternating- 
current  commutator  motor,  as  disclosed  in  a  patent  issued  March 
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27  to  C.  p.  Steinmetz.  The  resistance  leads  are  placed  in  a  second 
set  of  slots  more  remote  from  the  periphery  than  the  slots  car- 
O'ing  the  main  armature  conductors,  so  that  (he  heat  produced 
in  the  leads  is  conducted  away  by  the  armature  core  without 
affecting  the  main  armature  conductors.  The  leads  are  bililar, 
so  that  they  arc  non-inductive  and  the  effect  of  all  induced  e.m.fs 
is  avoided.  The  leads  are  coruiectcd  to  the  armature  coils  at  the 
end  opposite  from  the  commutator  in  order  that  they  may  be 
readily  accessible  for  repairs. 
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The  Niagara-Syracuse  Transmission  Line. 


By  Omun  E.  Dunlap. 

THE  greatest  power  transmission  line  thii  side  of  the  Rocky 
Mountains  is  being  built  between  the  Niagara  border 
and  the  city  of  Syracuse  by  the  Niagara,  Lockport  & 
Ontario  Power  Company,  its  length  being  about  160  miles.  While 
the  line  has  the  above-mentioned  Icn^  in  New  York  State,  there 
are  also  about  four  miles  ol  towers  and  cables  on  the  Canadian 
side  of  the  river,  for  it  is  contemplated  that  power  generated  on 
the  Canadian  side  shall  supply  the  line.  According  to  report, 
considerable  of  this  transmitted  Canadian  Niagara  energy  is  to 
be  applied  to  the  operation  of  present  steam  railroads  in  the 
western  New  York  section,  which  are  to  be  electrified.  This  in- 
cludes portions  of  the  New  York  Central  and  the  old  West  Shore 
between  the  Niagara  border  and  Syracuse,  while  electric  roads 
in  the  cities  referred  to  will  be  able  to  obtain  power  from  the 
line  if  they  so  desire.  In  the  map  shown  below  transformer  sta- 
tions are  indicated  by  the  circles,  transmission  lines  by  the  solid 
lines,  and  extensions  by  the  broken  line*. 

The  power  house  in  which  the  electric  current  for  transmission 
is  to  be  gener.ited  is  that  of  the  Ontario  Power  Company.  As 
this  plant  has  been  fully  described  in  these  pages,  a  mere  resume 
here  is  sufficient.  It  is  located  at  the  water's  edge  in  the  Niagara 
gorge  right  below  where  famous  old  Table  Rock  used  to  stand. 
The  debris  slope  of  the  river  bank  has  been  cleared  away  to  make 
room  for  the  power  station,  which  is  a  concrete  building  that 
Stands  very  close  to  the  foot  of  the  Horseshoe  Fall.  There  is 
no  other  building  so  close  to  the  falling  waters  as  they  plunge 
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from  the  higher  to  tlic  lower  level,  and  as  the  demand  for  power 
increases  it  is  the  company's  intention  to  enlarge  the  power  house 
and  its  equipment. 

The  Ontario  Power  Company  adopted  a  plan  very  similar  to 
that  of  the  Niagara  Falls  Hydraulic  Power  &  Mfg.  Company, 
the  oldest  power  company  on  the  New  York  side  of  the  river, 
but  instead  of  building  a  surface  catul  it  built  a  great  steel  flume 
to  carry  the  water  from  the  forebays  to  the  spillway  over  the 
power  house.  The  company  erected  a  great  wing  dam  that  di- 
verted the  water  from  a  large  area  of  the  riverbed  above  the 
Horseshoe,  and  in  this  unwatered  section  it  built  its  forebays. 
the  intake  works  being  located  at  the  head  of  DulTerin  Islands, 
at  a  deep  indenture  in  the  shore.  The  outer  forebay  has  an  area 
of  eight  acres,  and  the  inner  forebay  an  area  of  two  acres.  These 
ten  acres  of  forebay  area  lie  in  the  normal  bed  of  the  river,  a 
concrete  wall  surrounding  the  outside.  Considerable  of  the  lime- 
stone riverbed  had  to  be  blasted  away  to  give  the  required  depth 
of  water.  The  outer  forebay  is  long  and  tapering  and  terminates 
at  the  lower  end  in  a  spillway  enclosed  on  the  river  side  by  a 
submerged  wall,  while  opposite  the  spillway  Is  a  screen  house 
leading  to  the  inner  forebay.  The  gatehouse  is  located  at  the 
lower  end  of  the  inner  forebay,  and  here  electrically-operated 
Stoney  headgatcs  are  located.  The  depth  of  water  is  30  ft.,  and 
it  is  at  this  point  that  the  big  steel  flume  obtains  its  water  supply. 

No  other  feature  of  the  power  dcvclopniciu  at  Niagara  com- 
manded quite  so  much  attention  as  the  big  flume  of  this  company. 
It  is  made  of  J/4-in.  riveted  and  reinforced  steel,  has  a  diameter 
of  18  ft  inside  measurement,  is  6.500  ft.  long,  and  is  sheeted 
with  concrete.   In  order  that  it  may  not  di'^figure  the  park  lands. 


a  trench  was  excavated  through  the  rock  and  soil  of  Victoria 
Park  and  the  conduit  buried  from  sight.  The  velocity  of  tbc 
water  in  the  conduit  i^  alx>ut  13  ft.  per  second.  Each  pipe  of 
this  kind  is  expected  to  deliver  3,900  cu.  ft.  of  water  per  second, 
or  enough  to  develop  60,000  electrical  hp.  .\\  its  end  on  the 
cliff  above  the  power  house  the  present  flume  turns  into  an  outer 
relief  or  spillway,  and  it  is  here  that  the  penstocks  are  connected. 
Eight  penstocks  will  cnincct  with  each  big  flume,  and  six  uf 
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these  penstocks,  or  three  pairs,  will  have  a  diameter  of  9  ft  and 
carry  water  to  the  wheels  of  six  main  generators.  Before  deliv- 
ering its  water  to  the  wheels  in  the  power  station  each  of  the 
0-ft  penstocks  divides  into  two  branches,  one  for  each  wheel. 
There  are  also  two  smaller  penstocks  that  deliver  water  to  the 
wheels  of  the  exciters.  Twin  turbine  wheels  mounted  on  hori- 
zontal shafts  are  direct-connected  to  the  io,oao-hp  generators  in- 
stalled in  the  station.  Three  generators  have  already  been  in- 
stalled by  the  Westingbouse  Company,  and  the  fourth  is  now 
being  erected.  In  passing  from  the  spillway  to  the  power  house 
the  penstocks  run  through  tunnels  driven  through  the  cliff,  in 
order  that  their  presence  may  not  mar  the  scenic  spectacle  at 
the  face  of  the  cliff.  The  power  generated  in  the  station  will 
pass  over  concealed  cables  to  a  distributing  station  located  on 
the  bluff  outside  of  Victoria  Park,  the  distance  back  of  the  power 
house  being  550  ft.,  while  the  height  is  350  ft. 

In  all  agreements  made  between  power  companies  and  the  com- 
missioners of  Victoria  Park,  it  is  specified  that  all  of  the  power 
de\-eloped  must  be  transmitted  outside  of  the  park  boundaries 
for  use  and  application,  the  agreements  permitting  the  transmis- 
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sion  of  at  least  one-half  of  the  power  developed  to  be  transmitted 
to  the  United  States,  but  on  demand  cftie-half  must  be  available 
for  use  in  Canada  at  prices  similar  to  those  charged  for  the  same 
power  in  the  United  States  for  similar  uses.  The  Govern- 
ments of  the  United  States  and  the  Dominion  of  Canada  do  not 
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place  an  import  or  an  export  duty  on  electrically  generated  power. 

From  the  distributing  station  on  the  bluff  to  the  rear  of  Vic- 
toria Park  a  line  of  steel  towers  extends  northuard,  a  short  dis- 
tance back  from  the  river,  to  a  point  four  niile*  dow^n  the  gorge, 
where  the  transmission  line  crossc*  the  river.  M  the  edge  of 
the  Canadian  bank  the  cables,  which  are  of  aluminum,  drop  to 
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cantilever  arras  projecting  over  the  edge  of  the  bank.  There 
are  nine  cables,  each  having  fi)  slrands  of  No.  5  wire,  and  from 
the  cantilever  arms  the  cable*  drop  lo  steel  lowers  erected  close 
to  the  water's  cilge.  From  ihcse  towers  they  swing  over  the 
river,  the  span  being  abmit  Ooo  ft .  to  similar  towers  crccicd  on 
the  New  York  «hore.  Then  they  pass  up  the  bank  to  cantilever 
arms  at  the  top  of  the  cliff  on  the  New  York  side,  and  then  to 
poles  and  tieel  lowers. 

From  this  point  eastward  to  Lockpnrt  ihe  right  of  way  of  the 
power  transmission  line  is  joo  ft.  wide,  and  there  is  a  double 
*et  of  steel  towers.  I"rom  Lockporl  to  Kocliester  the  right  of 
way  has  a  width  of  200  ft.,  and  between  Rochester  and  Syracuse 
the  permanent  right  of  way  will  be  loo  ft.  wide.  Steel  towers 
will  carry  the  cables  as  far  as  Rochester,  and  from  there  to  Syra- 
cuse wooden  frames  made  m  the  shape  of  the  letter  A  will  support 
them,  temporarily  along  the  West  Shore  Railroad  riRht  of  way. 
There  will  be  about  1.500  steel  lowers  and  2,500  .A  frames.  The 
steel  towers  have  a  height  of  55  ft.,  and  at  a  height  of  45  ft. 
there  is  an  arm.  Insulators  are  placed  at  etch  end  of  the  arm 
and  at  the  apex  of  the  lower,  each  insulator  being  about  28  in. 
high  and  weighing  about  75  lb.  The  insulators  arc  the  largest 
U'<ed  in  a  Niagara  iransmisNion,  and  have  two  petticoats  and  a 
hood,  the  latter  having  a  diameter  of  about  14  in.  The  steel 
lowers  are  set  550  ft.  apart,  but  the  .-\  frames  will  be  placed  2Jo 
fl.  apart.    The  height  of  the  wooden  frames  is  49  ft. 

Transformer  stations  will  he  erected  at  various  points  along 
the  line.  One  will  be  located  on  the  river  bank  on  the  New  York 
side,  where  the  transmision  line  crosses  the  gorge,  and  another 
will  be  in  Lockport.  These  two  stations  will  lake  care  of  (he 
local  distribution  at  the  points  referred  to.  It  is  expected  thai 
the  transmission  will  be  made  at  a  voltage  of  (m.con  rmht  from 
the  distributing  station  on  the  bluff  over  the  iiower  house.  From 
I»ckport  a  branch  transmission  line  has  been  built  to  Depew 
and  the  .S«mth  Biiff-ilo  district,  the  right  of  way  being  200  fl. 
wide,  and  the  towers  having  four  lens  whereas  the  towers 
between  NiaKara  Falls  and  I>iokport  have  but  three  legs 

In  running  through  we»terii  New  York  this  transmission  line 
is  being  built  south  of  one  set  i>f  towns  and  cities  and  north  of 
another  section,  so  that  it  will  be  tw^sible  by  running  short 
branch  lines  lo  give  an  cxcelleni  service  in  either  direction. 


The  power  will  be  applied  to  the  operation  of  trolley  lines,  of 
industrial  plants  and  for  lighting  purposes  where  needed.  Be- 
tween lockport  and  Rochester  there  are  many  thriving  places 
like  Casport,  Middleport,  Medina,  Albion,  llolley,  Spencerport, 
etc.,  which  will  welcome  the  advent  of  Niagara  power  to  their 
sections.  It  is  expected  that  the  transmission  line  will  be  ready 
to  deliver  its  current  some  time  during  the  coming  summer,  as 
the  power  house  is  now  ready  to  supply  the  line,  and  the  big 
distributing  station  is  having  its  transformer  equipment  placed 
in  position. 

There  is  so  much  talk  about  the  electrification  of  the  steam 
railroads  of  New  York  State  that  the  enterprise  shown  in  the 
construction  of  this  transmission  line  far  into  the  interior  of  the 
State  must  be  looked  upon  as  possibly  a  part  of  the  project  of 
electrification.  When  in  operation  it  will  be  the  longest  power 
transmission  in  the  East,  and  its  operation  during  the  various 
seasons  will  interest  engineers  to  a  considerable  extent,  as  it  is 
well  known  that  the  longer  transmissions  in  the  West  have  ad- 
vantages in  climate  and  weather  not  possessed  by  this  Ivastcrn 
work.  Up  to  this  time  the  longest  ,  transmission  of  any  great 
amount  of  power  from  Niagara  is  to  the  city  of  Buffalo,  the  dis- 
tance being  about  25  miles,  so  that  carrying  Niagara  power  lo 
Syracuse,  about  160  miles  away  from  the  generating  station,  will 
be  quite  a  different  accomplishment. 


Proposed  Niagara  Power  Transmission  Lines. 


In  considering  the  future  transmission  of  electric  power  gen- 
erated in  the  new  generating  stations  at  Niagara,  it  is  interesting 
lo  note  that  the  Niagara  Falls  Electrical  Transmission  G>mpany 
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has  just  been  granted  authority  by  the  Stale  Gas  and  Electricity 
Commission  10  increase  its  capital  slock  from  $100,000  to  $5,000,- 
ooa  and  also  permission  to  purchase  the  obligations  of  the  .A.lbion 
Power  Company  ami  the  stock  anil  nbligations  of  the  Niagara 
Falls  Gas  &  Klectric  Light  Company.  By  the  contemplated  pur- 
chase of  the  ,Mbii>n  and  Niagara  Falls  companies  referred  to 
valuable  franchi>e  rights  will  be  obtained.    The  Niagara  Falls 
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Ettctrical  Transrais:>ioi>  Compati>  !:>  21  {)r«>jcct  backed  by  the 
Hon.  Frank  A.  Dudley,  of  Niagara  Fall»,  who  is  vice-president 
of  the  eoinpany,  with  Frederic  Nicbolls,  of  Toronto,  Ont^  as 
president  This  company  will  act  as  the  dislributtng  agenu 
in  Nfw  York  State  for  power  developed  in  the  p)ani  of  the  Elec- 
trical Development  Giiiipany,  of  Ontario,  Limited,  on  the  Cana- 
dian side  of  the  river.  Su  far  a«  its  plans  arc  announced,  the 
company'i  main  transmission  line  will,  if  the  franchises  are  al- 
lowed, cross  the  Niagara  gorge  on  a  new  bridge  to  be  erected  by 
the  Trans-Niagara  Bridge  ('(nrpnny  at  a  point  about  .(t>o  ft. 
below  the  prcicnt  upper  stcct  afcls  bridge,  the  new  bridge  lu  be 
«lio!!y  devoted  to  electric  railway  and  power  cable  services  across 
the  gorge.  From  Niagara  Falls,  N.  Y..  the  main  transmission  line 
of  the  transmission  company  will  ran  to  Tonawanda,  where  it 
will  branch  off,  one  branch  going  toward  Buffalo,  the  other  to- 
vrsrd  the  interior  of  the  State,  where  it  may  ultimately  be  the 
feeder  for  the  proposed  trolley  line  between  Rochester  nntl 
.Niagara  Falls,  a  $a,ooo,ooo  contract  for  which,  it  is  reported, 
h3.<  just  been  awarded  to  the  Transit  Construction  Company  ol 
New  York. 

It  will  be  seen  that  all  of  the  i>uwer  to  be  transmitted  into 
New  Vtirk  State  ly  t'li  ^t■  c  ■npanics  is  to  be  .;i-iicr.ilcil  m 
tions  located  on  the  Canadian  .side  at  Niagara,   lu  the  agreements 
between  the  various  power  companies  and  the  oommisstonera  of 
Victoria  Park  the  follow  iiig  provision  exists : 

"Tlie  company  whenever  required  shall  from  the  electricity  or 
pn.  iimatic  power  generated  under  this  agreement,  supply  the 
tame  m  Canada  to  the  extent  of  any  quantity  not  less  than  one- 
half  the  quantity  generated  at  prices  not  to  eNcird  the  prices 
diaigcd  to  citiei,  towns  and  consumers  in  the  United  Slates  at 
tinilar  distances  from  the  Falls  of  Niagara  for  equal  amounts  of 
po«cr  an<l  for  similar  uses,  and  shall,  \Nheuever  required  by 
the  L:eut.-Govcrnor  in  Coiiiicil.  makt  a  return  of  prices  charged 
for  such  electricity  or  power  verified  under  oath  by  any  chief 
ofiicer  of  the  company,  and  if  any  questkm  in  dispute  arises  in* 
volring  the  non-supply  or  prices  of  electricity  or  power  for  con- 
sumption in  Canada,  the  High  Court  of  Justice  of  Ontario  shall 
h.ivc  i-.irisdictioa  to  hear  and  determine  the  same  and  enforce 
the  i.icilitie*  to  be  given  or  the  prices  to  be  charged  " 

This  agreement  was  approved  by  the  Ontario  Government,  but 
when  it  comes  to  the  exportation  of  poirer  from  Canada  to  the 
I'liiiccI  States  the  matter  is  oik  iiiMltr  fi  Jc-ral  control,  and  it 
would  appear  from  a  bill  rccenliy  introduced  in  the  House  of 
Comtnuns  at  Ottawa,  Ont.,  that  at  least  one  of  the  companies 
generating  electricity  on  the  Canadian  side  does  not  icel  that  it 
is  autboriaed  under  the  agreement  to  export  power,  artd  tor  this 
reason  the  bill  was  introduced  whereby  the  Dominion  ratlHes 
and  confirms  the  agreement,  as  it  is  understood  that  a  hi|^  con- 
stilutioiial  authority  has  ^;.ul  th'j  Kxis  iti  n  iisaking  the  exporta- 
tion of  Canadian  power  possible  cannot  l>e  mcluded  in  a  private 
hill.  Legislators  in  Ontario  and  the  Dominion  rK>vcrnment$  are 
giving  a  vast  amount  of  attention  to  the  question  of  the  exporta- 
tion of  Niagara  power,  and  it  is  not  yet  clear  what  the  exact 
future  position  of  the  I'nn  ;ni^1  frd<  !-.i"  yn\<  rr.mrnt>  h  to 

be  on  the  stilicjct.  .'\t  this  writing,  11  nsav  be  assumed  from  the 
utterances  of  public  men  in  Canada,  that  the  position  of  the  Do- 
minion will  be  to  have  it  understood  that  any  permission  given 
for  the  exportation  of  power  will  be  revocaUe  on  short  noUcCi 
s«  it  is  evident  that  Canadians  are  not  yet  prepared  to  Htiliie  ell 
"f  the  power  under  development  at  Canadian  Niagara. 

In  addjiii<:i  t<  rlu-  [.n\cr  tliiit  1-  til  l,r  'iroiight  to  the  American 
side  o£  the  Niagara  River  by  the  Niagara,  Lockport  &  Ontario 
Power  Company  and  the  Niagara  Falls  Electrical  Transmission 
Company,  the  Canadian  Niagara  Power  Company,  allied  to  the 
Niagara  Falls  Power  Company,  has  had  its  power  house  on  Ae 
Canadian  side  connected  by  cables  with  the  two  lii^;  ;nn\tr  houses 
of  the  Niagara  Falls  Power  Company  on  the  .N'm  York  side, 
and  the  new  Canadirm  station  can  be  operated  i:i  parallel  with 
-cither  or  both  of  the  sUtionj  referred  to.  The  Canadian  Niagara 
Power  OMnpany  is  also  about  to  erect  a  power  transmissioa  line 
alone  the  Canadian  side  of  the  river  from  the  falls  to  Fort  Erie, 
where  the  cables  will  cross  high  over  the  river  to  Buffalo,  the 
•Cataract  Power  ft  Conduit  Company  of  Buffalo  having  planned  a 


fine  new  station  on  the  river  frant  in  Buffalo  for  the  reception  of 
power  from  the  falls.  It  will  thus  be  seen  that  while  the  power 

development  on  both  sidcit  of  the  river  at  Niagara  is  destined 

to  be  very  extensive  under  present  franchises,  the  transmission 

lines  contemijliitt  ilistnljut-.iii^  tin-  i-ticryy  vn  tliJt  wide  strtinn 
of  territory  will  be  benefited,  for  the  transmission  line  of  ihe 
Toronto  &  Niagara  Power  Company,  the  Canadian  distributing 
•gent  of  the  Electrical  Development  Company  of  Ontario,  Lim- 
ited, will  extend  to  Toronto,  Ont.»  affording  that  dly  and  the 
intervening  piaccs  cvcry  facili^  to  eujoy  the  transmitted  encigy 
of  Niagara. 


Seri^  Induction  Motor. 


In  a  patent  issued  March  30  to  A.  S.  McAllister  a  description 
is  given  of  a  motor  which  is  stated  to  possess  the  characteristics 
of  a  compensated  single-phase  motor  and  to  operate  at  a  high 
power  factor.   As  shown  in  the  aeeompHiying  illuatntion,  the 

line  connecting  the  brushes  makc«  a  certain  angle  with  the  axial 
line  of  the  field  magnet  coils.  The  current  which  enters  the 
.nrmature  winding  causrv  the  formation  :>f  niagiic-tic  poles  up  >ii 
the  armature  core,  and  the  alternation  in  liicsc  poles  generates 
an  electromotive  force  in  the  field  coils.  The  current  thus  pro- 
duced in  the  field  coils  causes  the  formation  of  magnetic  polea 
!n  the  stationary  field  cores.  The  armature  current  which  flows 
in  the  iieighborhoofl  of  the  field  poles  thus  prorliircd  givrs  to  the 
rotor  a  £oii|iic  in  uvuch  the  same  way  as,  with  il:rcrt-ciirrfiit  series 
motors.  When  the  rotor  is  in  motion  there  Rcntr.itcd  at  the 
commutator  a  counter  c.ni.f.  which  weakens  the  effective  e.m.f., 


M'aIXISTKH  .SFHII-S   IKtHHTKl.V  MOTOR. 


and  therewith  the  armature  current,  the  armature  core  magnetism, 
the  field  current  and  tlie  field  core  magnetism.  The  generated 
Gomiter  e.m.f.  is  practically  in  phase  with  the  current  supplied, 
and  tfierefore  it  acts  as  the  insertion  in  the  dreuit  of  a  resistanee 
whirh  v.Trti  s  with  the  spcc-r'.  At  iicg.'.ti'.c  =.;)ct-d  the  inserted  ap- 
parent resistance  is  negative,  and  at  a  ccrtaii;  vu^ue  of  negalivi* 
speed  the  total  apparent  resistance  of  the  motor  circuit  is  zero 
At  higher  negative  speeds  the  toUl  apparent  resistance  becomes 
negative,  the  interpretation  of  which  is  that  the  machine  is  now 
being  operated  as  a  generator  and  is  supplying  power  to  the  line: 
The  machine,  therefore,  may  operate  as  either  a  motor  or  a  gen- 
erator. If  during  operation  as  a  motor  at  a  ceit.iin  sprnl  the 
connections  to  the  rotor  be  so  changed  as  to  tend  to  drive  the 
rotor  in  the  opposite  direction,  not  only  will  a  braking  effort  be 
produced  by  such  change,  but  power  will  be  transmitted  from 
the  machine  to  tte  line.  Two  sets  of  brushes  are  emplogped,  lo- 
cated at  different  angles  with  respect  to  the  field  coils,  only  one 
set  of  which  is  used  at  a  given  instant,  in  order  to  convert  the 
motor  to  a  generator  ■«  as  to  bring  the  rotor  to  rest 
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Electric  Locomotive  for  the  New  York,  New 
Haven  &  Hartford  Railroad. 


Our  issues  {or  March  24  and  31  contained  abstracts  of  a  paper 
by  Mr.  B.  G.  Ijiininr  giving  an  outline  of  the  plans  of  the  New 
York.  Nfu  Haven  &  Hartford  Railroad  Company  in  connection 
with  the  electrification  of  a  portion  of  its  main  line  and  describing 
briefly  the  electrical  equipment.  We  are  able  i<i  give  below  a  few 
more  detail  relalinK  specifically  to  the  electric  locomotive.  Nu- 
merous intere>tiiig  features  relating  to  the  motors  are  not,  how- 
ever, available  f>«r  publication  at  the  present  time. 

Each  of  the  four  motors  used  with  the  locomotive  it  of  the  con- 
ductively  compensated  type,  the  field  winding  being  arranged  in 
two  circuits :  the  main  field  coils  and  the  compensating  field  coils. 
The  compens,iting  coils  are  connected  permanently  in  series  with 


( 


riC.  I.— ONE  c»F  THE  PHrVlNG  QUILLS. 

the  armature  and  serve  to  neutralize  the  reactance  of  the  armature 
circuit  and  thus  to  increase  the  operating  power  factor. 

The  active  armature  winding  is  one  of  the  well-known  direct- 
current  t)-pes.  However,  the  winding  is  closed  on  itself  and  is 
not  directly  connected  to  the  commutator,  but  is  indirectly  con- 
nected to  it  through  preventive  leads  of  low  cotuiuctivity  material. 
These  leads  serve  the  same  function  as  the  well-known  preventive 


FIG.  3.—  AHMAtL'KK  .\.Ml  IJKlVl.Mi  yLlLLo  US  LUCOMOTIVl:  A.\Ll. 

coils  used  in  alternating-current  work  when  passing  from  one 
tap  to  another  of  a  transformer.  In  fact,  this  armature,  in  one 
sente,  may  be  considered  as  a  transformer  with  a  lead  brought 
out  from  each  coil  10  a  contact  piece,  the  various  contact  pieces 
being  assembled  together  to  form  a  commutator.  The  brush,  in 
passing  from  one  contact  to  another,  short-circuit.s  an  interme- 
diate coil,  just  a!i  in  the  case  of  a  transformer  under  similar 
condition*.  The  iht  and  cipacity  of  the  preventive  coils  or 
leads  in  a  motor  are  such  th.-»t  under  conlinuotis  operation  they 
will  attain  the  same  Irmtwraturc  as  the  active  winding. 

The  function  of  the  preventive  coils  or  leads  is  to  reduce  the 
short-circuit,  when  parsing  from  one  commut:itor  bar  to  the 
next,*  to  a  rather  Inw  value.  For  reducing  the  loss,  due  to  this 
source,  to  the  lowest  possible  value,  the  preventive  action  in  the 


leads  should  be  as  high  as  possible.  However,  as  the  working 
current  supplied  to  the  motor  must  pass  through  the  same  leads, 
it  is  evident  that  for  best  results  the  preventive  action,  as  re- 
gards the  working  current,  should  be  as  lou  as  possible.  It  is, 
therefore,  evident  that  there  is  some  intenncdiatc  condition 
which  gives  the  most  efiicient  results,  both  as  regards  economy 
of  power  and  cominuiation  of  the  current.  I'he  preventive  leads 
on  these  motors  have  Inni  proportioned  for  this  condition. 
Thus  the  losses  are  .ictually  less  when  the  preventive  leads  are 
used  than  when  they  are  omitted,  and  the  commutation  is  cor- 
respondingly better,  especially  at  low  s|>eed  and  at  start.  With- 
out these  leads  excessive  current  will  be  found,  especially  at 
start,  this  being  indicated  by  glowing  and  spitting  at  the  tips  of 
the  brushes.  This  action  appears  to  be  practically  absent  in  the 
New  Haven  motors. 
The  active  armature  winding  consists  of  several  coils  per  slot. 


riC.  J. — MOTOR  .\RMATUKE  UNMOUKTEO. 

with  one  turn  per  coil.  The  coils  are  made  of  form-wound  strap 
and  are  inserted  in  the  slots  from  the  top.  Fibre  wedges  arc 
used  for  holding  the  coils  in  place  in  the  body  of  the  armature, 
while  binding  wires  scr\'c  for  supporting  the  cuds  of  the  winding. 
The  commutator  is  so  constructed  and  insulated  that  it  wears 


FIC  4.- 


-MOTOR  COMI-LETl:,  .SIIOWIM:  IH  TER  FR.XMF  WITH 
PERTOtlATIO  .%■!>. 


evenly  over  the  faces  of  the  bars,  and  there  is  no  tendency  to 
form  "high  mica."  In  consequence  the  commutator  lakes  a  good 
polish  and  presents  a  smooth,  glossy  surface  10  the  brushes.  The 
very  slight  wear  of  the  brtishes  indicates  that  commutating  con- 
ditions are  very  giiod,  and  the  commutators  themselves  remain 
in  first-class  condition.  The  total  locomotive  tnilcage  is  not  yet 
sufficient  to  determine  the  life  of  the  brushes,  except  by  approx- 
imation from  the  present  rate  of  wear,  and  this  h,is  been  so  small 
that  an  accurate  estimate  cannot  yet  be  made. 

There  arc  several  brushes  per  holder,  .ind  both  the  brushes 
and  holders  resemble  closely  those  used  in  direct-current  work. 
The  brushes  h.ive  a  Ihii-kiies-  of  !i  in.  and  arc  pressed  against 
the  commutator  by  means  of  a  coiled  spring.  A  flexible  copper 
jumper  or  shunt  is  used  for  carrying  the  current  to  the  brush. 
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The  major  insulation,  between  the  holder  and  the  framework 
of  the  motor,  is  mica  in  the  form  of  tubes  which  fit  snugly  over 
studs  which  are  riveted  to  the  body  of  the  holder.  Over  each 
mica  tube  is  placed  a  short  porcelain  sleeve  and  a  long  metallic 
cartridge.  A  clamp  serves  for  squeezing  the  cartridge  tightly 
against  the  mica  tube  and  for  retaining  the  brush  holder  in  place 
on  the  framework  of  the  motor.  The  porcelain  sleeve  furnishes 
a  certain  amount  of  mechanical  protection  to  the  mica  tube,  .ind 
it  aids  in  insulating  the  holder  from  the  frame,  but  its  mechanical 
strength  is  not  utilized  in  connecting  the  holder  to  the  frame. 

The  hollow  shaft  of  the  armature  is  built  up  in  two  parts,  one 
of  which  is  shown  in  Kig.  I.  Each  part  is  provided  with  an 
end  disc  from  which  project  seven  pins.  One  of  the  parts  is 
forced  by  hydraulic  pressure  into  the  commutator  end  of  the 
hollow  armature  spider  (Fig.  2)  and  securely  keyed  in  place, 
while  the  other  is  similarly  inserted  in  the  opposite  end.  I'ig.  I 
shows  the  position  of  the  l>caring  surface  on  the  armature  shaft 
mentioned  above,  and  also  the  hollow  projecting  pins,  the  function 
of  which  is  discussed  below.  The  mounting  of  the  armature  and 
quills  on  the  locomotive  axle  is  indicated  in  Fig.  3.  The  discs 
shown  at  the  two  ends  of  the  armature  in  this  illustration  are  at- 


rtC.  5. — KFT.MIJ!  OF  roCKFTS  IN  D1It\TR. 

tached  to  the  outer  sections  of  'the  bearings  on  the  quills  and  to 
them  is  rigidly  clamped  the  outer  5eld  frame  of  the  motor  as 
represented  in  Fig.  4. 

Mechanically  considered  the  motors  are  of  the  gearlcss  type, 
and  interest  in  the  equipment  is  naturally  centered  in  the  methods 
employed  for  suspending  the  motors  and  for  transmitting  the 
torque  to  the  drivers.  Spcci.il  precautions  are  taken  to  insure 
that  both  the  gravitational  force  of  the  motor  on  the  axle  and  the 
torsional  force  of  the  armature  on  the  drivers  are  transmitted 
through  elastic  mediums,  in  order  to  minimize  the  effect  which  the 
great  weight  of  the  motor  equipment  would  produce  at  the  high 
speeds.  The  field  structure  of  each  motor  is  mechanically  connected 
to  its  armature  structure  through  two  bearings,  w  hich  insure  that 
the  armature  will  remain  at  all  times  concentric  to  the  field  poles. 
The  weight  of  the  motor,  therefore,  may  be  carried  by  the  arma- 
ture shaft  or  by  the  field  structure,  according  to  the  relative  values 
of  the  upward  pressures  exerted  on  these  membors.  Through  the 
hollow  portion  of  the  shaft  of  the  armature  passes  the  axle  of  the 
locomotive  with  a  clearance  of  about  H  in.  on  all  sides.  On  each 
end  the  locomotive  axle  is  mounted  on  a  62-in.  driving  wheel,  m 
the  hub  of  which  are  formed  seven  circular  pockets,  which  contain 
helical  springs  for  assisting  in  carrying  the  weight  of  the  motor 
and  for  transmitting  the  torque  from  the  armature. 

Separate  means  are  employed  for  carrying  the  weight  of  the 
motor  and  for  resisting  the  backward  torque  of  the  field  structure 
against  the  truck.  steel  frame  entirely  distinct  from  the  tnick 
is  pivoted  from  the  journal  boxes  of  each  locomotive  axle,  and 
from  this  frame  the  weight  of  the  motor  is  carried  by  springs  on 
which  rest  lugs  of  the  field  structure.  The  adjustment  of  the 
tension  on  these  springs  determines  what  portion  of  the  weight 


of  the  motor  is  carried  by  them  and  just  how  much  weight  is 
carried  through  the  pins  on  the  armature  quill. 

In  connection  with  the  pulsating  torque  of  the  single-phase 
scries  motor,  it  is  especially  noteworthy  that  while  the  torque  of 
the  machine  pulsates  at  twice  the  circuit  frequency  and  the  elec- 
trical torque  varies  from  its  maximum  value  to  zero  and  even 
assumes  a  reversed  value  if  the  field  flux  is  not  in  time  phase 
with  the  armature  current,  such  condition  docs  not  exist  with 
reference  to  the  mechanical  torque  which  reaches  the  drivers. 
The  pulsation  in  the  value  of  this  latter  torque  depends  upon 
the  inertia  of  the  matter  which  may  be  moved  by  the  electrical 
torque  before  the  mechanical  torque  produces  motion,  and  upon 
the  elasticity  of  the  medium  which  permits  the  movement.  Thus 
with  the  locomotive  in  question,  when  the  drivers  are  stationary 
each  mechanical  position  which  the  field  and  armature  structures 
of  the  motor  assume  causes  to  be  transmitted  through  the  springs 
to  the  drivers  a  certain  definite  value  of  mechanical  torque.  In 
order  for  the  mechanical  torque  to  reach  zero  50  times  per  sec- 
ond, it  would  be  necessary  for  the  field  and  armature  structures 
to  be  returned  by  the  springs  to  the  zero  torque  position  an  equal 
number  of  times  in  this  period.  The  final  result  is  that,  unless 
the  inertia  of  the  moving  mass  and  the  elasticity  of  the  springs 
happens  to  be  adjusted  for  vibrational  resonance  at  the  circuit 
frequency,  the  armature  and  field  structures  will  vibrate  through 
very  narrow  limits  and  the  torque  which  reaches  the  drivers  will 
fluctuate  in  unison  therewith,  but  will  be  almost  constant  at  a 
value  equal  to  about  one-half  of  the  maximum  electrical  torque. 
Observations  have  shown  that  the  mechanical  torque  exerted 
by  the  locomotive  drivers  varies  only  slightly,  although  the  torque 
of  the  motors  as  found  under  brake  tests  fluctuates  through  a 
considerable  range. 

The  two  armatures  on  each  truck  with  their  corresponding 
compensating  field  coils  are  joined  permanently  in  series,  and  are 
operated  at  ail  times  as  a  unit.  For  direct-current  work  the  two 
motor  units  of  each  locomotive  are  connected  in  series  at  starting 
and  in  parallel  at  full  speed,  while  for  alternating-current  work 
the  two  units  are  operated  separately  from  the  secondaries  of 
the  step-down  transformers  at  variable  voltage,  so  that  they  are 
practically  joined  in  parallel  at  all  times.  During  alternating- 
current  operation  each  motor  unit  is  fed  at  variable  voltage  from 
the  secondary  of  a  step-down  transformer,  there  being  two  sep- 
arate and  distinct  transformers  on  each  locomotive.  There  were 
three  objects  in  using  two  rather  than  one  main  transformer: 
one  relates  to  the  convenient  disposal  of  the  weight  of  the  trans- 
former on  the  locomotive ;  the  second  to  the  increased  reliability 
of  service  in  case  a  transformer  circuit  should  be  disabled,  while 
the  third  has  reference  to  the  convenient  arrangement  and  em- 
ployment of  the  same  unit  switches  for  cither  direct-current  or 
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alternating-current  work.  The  same  master  controllers  are  used 
for  alternating  current  as  for  direct  current.  At  each  running 
point  the  motor  circuits  are  joined  directly  to  a  certain  tap  on  the 
transformer  winding  and  no  extra  resistance  is  in  circuit.  In 
passing  from  one  tap  to  one  next  higher  in  voltage  a  resistance 
is  first  inserted  between  the  taps,  then  the  connection  to  the  lower 
voltage  tap  is  broken,  thereby  placing  the  resistance  in  series 
with  the  motor  at  the  higher  voltage ;  then  the  resistance  is 
short-circuited,  leaving  the  motor  joined  directly  to  the  higher 
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voltage  tap.  The  "preventive  resbtanoe^  used  between  the  lapi 
is  exactly  the  same  resistance  unit  used  at  a  certain  step  in  the 
direct-current  conirot,  while  the  same  short-circuiting  switch 
b  us  1  1  1  m  each  case. 

Eacti  switch  used  in  the  motor  ciri-uils  i»  of  the  "Unit"  type. 
The  mechanical  iirwrr  for  .:ii.ri,i!;:.^:  r.Kh  switch  is  Mi;>phfd  by  air 
under  80  Ibt.  pressure,  white  the  admission  of  the  air  to  the 
piMm  of  each  SWildl  nait  h  controlled  by  an  efectromagnet  which 
T«GeivM  cvrrart  btm  a  14-volt  storage  batieiy.  There  arc.  ttwte- 
fore,  «a  tin  locoawtiTe  ttiw  dwtticidlr  distincl  lyileint  of  w- 
'mgl  llw  ti^ooo-volt  primary  e&rc«fts  to  the  tte^-doma  trantforni' 
en;  tlic  lower-voha«e  motor  eircnitft  (eorrespoadfflg  to  the  mg» 
ondary  circuits  from  the  transformers  and  the  eqaivaleot  60O- 
yolt,  direct-current  circuits)  and  the  battery  electromagnetic  cir- 
cuits. 

The  switches  are  similar  to  those  used  in  direct-current 
work.  They  are  arranged  in  tiMup-  tor  convenience,  and  the 
switches  of  each  group  have  their  magnetic  blow-out  coils  placed 
mechanically  in  the  same  line  so  that  they  assist  one  another 
in  .pioilncinB  the  bknr-oui  Rux.  £«ch  b)ow-«ut  coil  ooncists  of 
two  oomplett  t«r«a  Imilt  ap  of  ct^per  sheets  insuhtcd  hr  Japan 
for  the  purpose  of  deeicuioK  (he  losses  from  ed^y  ennents. 
Precautions  we  taken  alio  to  minimiae  the  eddy  current*  in 
the  iron  cores  of  the  magnet*;  the  pole  faeca  are  not  tammaledt 
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however,  hut  slots  are  cut  across  them  in  such  direction  as  to 
prevent  the  production  of  excessive  eddy  currents.  It  i*  wortliy 
of  note  in  this  onmeclion  that  if  a  current  of  a  ecrtahi  value  is 
to  produce  a  given  San,  the  reactance  is  less  when  a  magnetic  core 
IS  used  than  when  air  alone  is  depended  upon  to  convey  the 
flux.  For  a  certain  frequency,  the  reactance  is  proportional  to 
the  pr<«luct  of  the  tlux  and  the  turns,  and  the  kss  the  num- 
ber r>t  turn*  rpfiuircd  for  the  production  of  a  certain  (lux,  the  Ic^s 
will  b«  the  reactance.  It  will  be  seen,  therefore,  that  the  mag- 
netic core  which  is  more  or  less  desirable  for  direct -current  is 
practically  essential  for  altematinR  rurrcut.  As  i>  the  priictice 
with  the  unit  switches,  a  powerful  spring  scr^e*  to  npni  the 
switch  rapidly  when  tbe  air  is  released  from  the  cylinder,  the 
piston  of  which  holds  the  switch  closed,  and  this  latne  aprinr 
holds  the  switch  in  the  inactive  position  when  either  the  air 
supply  or  the  current  lo  the  foniml  magnet  ii  inlcrrupted. 

Thr  l•K-ulll■.ll^■|•  be  c iiHrolfpd  fr. ■»!  cilhrr  ciul  try  me.nis 

iif  :i  niiiMtr  (-n:i':i.i;..r  t.j  wln<-h  "tity  tli<-  t^-vnlt  b;ittcry  circu;*s 
],.,!      Ill,   r;:i-"'-:      i-ilinlli-r       "t  ilii'  ii-.aal  drum  tjpr,  but 
MS  handl«   is  sijm>«!i,«»  'liltertnl   Ifi'iu  tiiat  Qt  the  ordinary 
street-cnr  Mvntrr>ner.  'I' he  linidle  r«->^(»)iilc$  somewhat  the  throt- 


tle lever  of  a  steam  loeomotive ;  it  is  provided  with  a  gear  mech- 
anism which  allows  the  drum  to  be  revolved  through  about  twice 
the  arc  covered  by  the  lever.  The  reverse  lever  is  mounted 
imnicdi.itely  below  the  operating  lever  of  the  controller.  The  cir- 
cuit«  \sinL~li  niu  to  one  ma«iler  controller  are  direcily  in  multiple 
with  tlu.isc  to  l':ir  (ii-.i.T  vMiitT'jllcr.  A  continuatic'ti  (it  tlir^L-  cir- 
cuits throu4(h  flexible  leads  from  one  iocomolive  to  another 
allows  aqy  nomber  of  locometivet  to  be  operated  simutiane' 
ously  ffooi  one  maater  contraller. 

nteie  ate  two  paulagraph  bow  ttollcys  for  colleetiiic  the  cur^ 
rent  from  die  itfio^^t  overhead  conductor  system.  The  tip- 
ward  pressnre  against  the  wire  b  snpplied  by  springs  in  the 
base  of  the  pantagraph  equipment.  Compressed  air  is  admitted 
to  a  cylinder  when  it  is  desired  to  lower  the  collector.  When 
the  collector  is  in  its  lowest  position,  a  catch  engages  the  mech- 
anism and  holds  it  in  place,  The  catch  can  be  released  by 
means  of  an  clcctrc'tmeum.itic.illv  1  pcrjtcd  lc\'er  when  compressed 
air  is  on  hand,  or  it  can  be  released  manually  when  desired.  The 
framework  of  the  pantagraph  mechanism  is  built  up  of  steel 
lit^ycle"  tubing;  the  collector  bow  is  a  broad  strip  of  soft  cop- 
per. It  is  intended  10  "aif-aag"  the  overhead  wire  so  that  (lie 
wear  may  be  unifbrm  over  the  how.  The  troUey  medianiam  i» 
mounted  on  maasive  porcelain  insulators  bolted  to  the  roof  of  the 
loeomotivcL 

For  use  over  the  New  York  Central  portion  of  the  route,  there 
have  been  provided  both  an  overhead  direct-current  pantagraph 
trolley  and  a  system  of  third-rail  contact  shoes.  The  dirctt- 
urrcr.t  trollu;.  1-  n-'  'lie  same  general  '.yiii:  iIku  jsed  for  the 
high-potcntiai  collectors,  and  it  is  mcun'.ci!  immed'ately  over 
the  center  of  the  Itscoinotivc.  There  are  two  mechanically  sepa- 
rate but  electricatty  interconnected  contact  shoes  on  each  side  of 
each  truck,  so  that  there  are  a  total  of  eight  shoes  per  looomo- 
tive.  These  shoes  are  designed  lor  nse  with  eteher  an  over-run- 
ning or  an  nndcr-mnning  nil,  die  mechanical  pressure  in  each 
case  being  supplied  by  springs.  On  account  of  the  fact  that  no 
third  rail  will  be  used  over  the  high-potential  portion  of  the  route 
an  J  file  ptiijecting  shoes  in  their  normal  posii  i;  u  l' 1  I-.-  Ii'^ 
to  ^iriKc  ;iin  ^mall  obstruction  along  the  si'lo  p:i'h-,  .1  :l-.  >.i:c  m  l 
be  usril  for  lifli:.K  the  contact  shoes  i'-.;:  ri  tin-  vMn'  ulii:-.  tlie 
locomotive  is  using  alternating  current.  I  his  d<'v»te  will  be  oper- 
ated electropneuwatically,  and  will  be  automatic  so  that  »htu  the 
alternating-current  circuit  is  completed  the  >hr>cs  will  be  tiftcil 
from  the  rails. 

All  of  the  controlling  mechanism  of  the  locomotive  is  placed 
wf^n  the  caby  00  parts  being  eafricd  below  the  Hoor  except  the 
electric  caUcs  and  the  air  pipes,  b  additim  to  the  various  switch 
groups,  and  (he  two  main  transformers  referred  to  above,  the 

cab  cont.-iiiin  ,iir  corv.iiressor  driven  by  a  compcns.ifefl  nrntfir 
of  the  same  general  l^iL  as  the  main  driving  motors.  The  circuits 
to  this  motor  are  controlled  automatically  by  the  pressure  of  the 
air  in  the  receiver,  which  is  also  placed  within  the  cab.  The 
four  main  traction  motors,  the  high-potential  transformers  and 
tlie  main  circuit  rheostats  are  cooled  by  air  furnished  at  low  pres- 
sure by  means  of  a  motor  driven  centrifugal  blower,  which  olb- 
taixts  air  from  the  inside  of  the  cab  itself.  The  low  preuure 
air  has  two  paths.  One  path  passes  iiist  titmugh  the  transformer 
then  dirou^  the  rheostats.  The  other  path  leads  direetV  to  the 
motors.  It  enters  the  armature  near  the  shaft,  passes  around  and 
between  the  armature  laminations  and  (lows  outward  throush  ven- 
tilating ducts  in  the  field  core*  and  rcache*  ilie  oulor  air  throcgh 
;:i  rir  rated  caps  on  the  frame  of  the  motor.  Sitii-i-  .1  cinsideraMv 
volume  of  air  is  required  for  each  motor,  and  it  is  undesirable  10 
cause  the  air  to  a''5ume  a  high  velocity,  it  v\us  iKcessary  lo  pm- 
vide  a  targe  flexible  conduit  between  the  .nir  pas-'aKcs  on  the  cab 
to  those  an  the  motors  proper.  The  flexible  con<3uit  is  made  up 
of  heavy  canvas  tubing,  which  is  reinforced  with  wire  and  given 
an  accordion  plaitfaig.  It  is  slated  that  by  the  use  of  the  air  Uast 
tiie  temperature  of  the  motors  under  load  has  been  so  decreased 
that  the  continuous  rating  is  almost  equal  to  the  one-hour  rating. 
Tests  which  Ii.ive  brrii  made  On  the  first  lor«iniotivc  eqtsipped 
«h.:.\v  that  it  will,  witboiit  difficulty,  meet  .ill  ilie  rcviuirement- 
t'-ir  which  it  h.i*  been  dfsicned  Vis  7  sivi  s  iht-  observed  accel- 
eration curves  for  the  Incomoiivc  with  a  truiii,  the  combine"! 
ueight  of  which  wti>  aSg  tons. 
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The  Work,  of  the  Lewiston  and  Auburn 
Electric  Lig^ht  Company. 

ONE  of  the  most  proRrfS&ivc  central  station  orgnnizalions 
in  the  State  of  Maine  is  the  LewistOn  ft  Auburn  Electric 
Light  Company.  The  twin  citiet  of  Lewiston  and  Auburn 
are  located  one  oil  each  side  of  the  AndrotcoKgin  River,  about 
40  mika  bom  Portland,  their  silea  being  eificdaliy  favorable  to 
the  uliliiatHNi  of  one  of  the  finaat  «Bi«r  jiowen  hi  thia  oonntiy. 
In  1840  fhere  were  icaa  than  s,ooo  people  in  Lewiston;  then  the 
era  of  nHnufecturhis  by  nadrinery  and  the  utilization  of  natural 
water  powers  began  to  develop  on  a  large  v:  ^  1  that  to-day 
Lewiston  is  the  second  city  of  Maine  in  po^til.iti  ni.  imttiticrmg 
about  28,000  people,  while  Auburn  has  a  p  p"'-''  '  '-  '  i-I.'too. 
Cheap  power  has  been  a  marked  factor  tn  this  increase  oi  tnliab- 
itants  and  in  the  personal  and  real  estate  valuation,  the  latter 
having  increased  more  than  seven-fold  in  the  six  decades. 

The  Lewiston  &  Auburn  Electric  Light  Company  commenced 
opeiatiou  in  February,  11884.  It  was  one  of  the  pioneer  elccuic 
Sght  compaaica  of  VUkm,  md  anonc  tlie  lint  in  New  England 
to  introduce  ineandeaecnl  li^itfaig.  Poor  years  later  a  competing 
company,  (he  American  Ltglit  ft  Power  Company,  was  formed, 
and  in  October,  1901,  the  controlling  interest  in  both  properties 
was  bought  by  Messrs.  Libbey  and  Dingley,  of  Lewiston,  and 
merged  tmder  the  title  of  the  old«r  ooai|taiiy.  These  gentlemen 


The  m.iiii  station  at  Deer  Rips  contains  at  present  two  7So-kw 
Genera!  Electric,  threc  pha^e,  11,000-volt.  fx>cycle  alternators, 
with  a  norrual  vpcbiJ  of  180  r.p  m ,  each  direct  connected  to  a 
pair  of  horizontal  42-in.  Stil« cll-Bicrcc  turbines  cqiii;>pcJ  sv.'.'n 
ilraft  tubes.  The  exciter  plant  consists  of  two  too-kw,  l35-volt. 
General  Electric  direct-current  generators,  also  direct-conpled 
to  their  respective  water  wheels.  No  transformers  are  installed 
between  the  generators  and  the  line.  The  wheels  are  governed 
by  the  new  governor  of  the  Holyoke  Machine  Company,  Wor- 
cester, Ifais.,  and  the  molting  ngidaticm  oomM  close  to  i.S 
per  cent  with  a  combined  railway  and  Kgbtiiig  load.  A  Mti  ^S0> 
lew  imit  will  soon  be  installed. 

The  company  also  li.i'i  tlinc  anxlli.iry  it.itior.s — i^nc  at  he  Lin- 
coln Mills  in  Lewiston  .nnl  ihf  -ithcr  two  on  the  banks  of  the 
Little  .\ndroscoggin  Rnrr  iti  .Aiilmrn  Thr  Lincoln  Mills  station 
i*  es^enti.'illy  a  sub-station  for  distribuliiiK  current  to  Ivcwiston. 
Power  is  transmitted  to  this  station  from  IJeer  Kips  over  two 
three-phase  alltmintim  circuits  equivalent  in  cross-section  to  No.  i 
copper.  A  liglitning  arrester  outfit  for  the  10,000-voIt  line  is  in- 
stalled in  a  separate  bride  building  juit  outside  the  Liacohi  Mills 
station,  wMch  occupies  a  poition  of  the  basement  of  tlw  faeioiy 
of  Messrs.  Libbey  and  Dingley.  At  Xineoln  Mills  are  four  S(»4tw 
General  Electric  air-cooled  transformers  and  one  extra  soa-\ew 
tmnsfnrmer.  which  is  held  in  reserve  as  a  '■iiarc  unit.  These 
reduce  the  line  voltage  to  2,200,  two-phase,  and  at  this  potential 
current  is  supplied  through  Lewiston  and  Anbum.  There-  are 
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realized  the  future  of  electric  power,  and  bought  a  water  privilege 
at  Deer  Rips,  on  the  Androscoggin  River,  aluuit  three  tniles  from 
Lewiston,  and  in  the  spring  of  1902  began  developtneiil.  A  large 
power  plant  was  built  at  this  point,  and  at  the  present  time  ereiy 
Street  car  in  Lewjaton  and  Auburn,  the  hxal  and  interurban  cars 
of  tfic  Lewislan,  Bramridc  ft  BaOi  Street  Railway,  the  ears  of 
the  Aitem  ft  Turner  Railroad,  every  eketrie  street  lamp  in 
Auburn,  eveiy  commercial  electric  motor  and  every  commercial 
or  residence  electric  light  in  the  two  cities  is  operated  from  the 
main  power  house  of  the  company  at  Deer  Rapids.  Tn  all  this 
territory,  aggregating  some  .^5  sq  miles  and  4J.orxi  pcup'o,  there 
is  not  a  single  steam-driven  isolated  electric  plant,  and  in  but 
one  or  two  instance-,  have  the  mills  upon  the  river  bank  ctir.:i)ped 
their  turbine  shafts  with  generators.  The  officers  of  the  Lesviston 
ft  Auburn  Electric  Light  Company  are:  President,  11.  M.  Ding- 
hy; treasurer,  H.  S.  Libbey,  and  superintendent,  F.  D.  Gordon. 

An  interasdng  feature  of  the  equipment  is  the  entire  absence 
of  anytliing  driven  hf  stesm.  No  reserve  power  is  carried  in 
the  shape  of  boilers  and  engines,  for  the  reason  tiiat  the  flow  of 
the  Androscoggin  is  never  seriously  diminished,  even  in  times  of 
great  drought.  The  stability  of  the  river  is  due  to  the  famous 
Rangclcy  Lalve^,  which  constimtc  its  i-.i-iid  waters.  These  lakes 
form  enormuiis  iialiiral  =torat;c  basins,  so  that  t!u  re  is  very  little 
chance  of  any  falling  otT  in  thr  (v>wrr  sniiply  f:irt!ipr  down.  The 
flow  in  the  river  averages  1,800  cu.  it.  per  second,  and  the  head 
at  tlie  power  house  is  about  ag  ft  6  in. 


also  seviia!  old  beltci!  Kc'crators  ai  ilic  Lnicuhi  Millv  fonncily 
"perati'cl  by  water  whccN.  ulncti  can  be  presscil  -.nto  service  ill 
case  oi  need  One  of  these,  a  i8o-kw  set,  is  frequently  employed 
as  an  auxiliary  to  the  Deer  Rips  plant.  The  two  generating  plants 
at  Auburn  eadi  contain  a  i8o-kw  belt-driven  alternator,  but  only 
one  of  these  plants  is  orditnTily  used,  and  that  only  during  the 
hours  of  4  to  6  pjo.,  when  the  eventng  peak  load  comes  on.  These 
stations  are  multiplied  on  the  busies  at  Lincoln  MQIs,  and  rail- 
tvay  and  lighting  service  fall  upon  the  same  machines  at  the 
nerr  Rips  power  house.  Two  other  iransmission  tines  are  run 
from  the  Deer  Rips  station,  one  to  tne  rotary  i-onverter  siih-»ta- 
tion  of  the  .Nnliurn-Turiicr  Railri  ad  Gmipany  at  Turner,  and  the 
other  to  the  *t!b- station  of  the  Lewiston,  Brun>wick  &  Bath  Street 
Railway  at  Lewiiton.  .\  joo-kw  rotary  and  a  Gi>ul'l  itoraKc  bat- 
tery are  in  service  at  Turner,  and  a  500-kw  rotary  and  a  jjo-atnp.- 
honr  accumulator  battery  at  Lewiston.  No  exciter  battery  is  in 
use  at  die  Deer  R^S  power  house.  The  transmission  from  Deer 
Rips  to  Turner  is  6$  miles  long  and  from  Deer  Rips  to  the 
Lewiston  street  railway  sub-station  it  is  about  s  miles. 

STATUIN  RBCXNUS. 

At  Deer  Rips  recording  wattmeters  are  ttscd  on  the  feeder 

panels,  and  hourly  readings  are  taken  of  the  current  and  voltage 
on  generators  and  exciters,  as  ihr.nn  in  the  accompanying  chart 
entitled  "Main  Station  Record"  (Fig.  l).  Tlic  shifts  are  12 
hours  long.  The  chart  is  of  interest  chiefly  00  account  of  its 
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timplicHr.  ^  ootHmm  for  vohage  records  betwoeo  different 
phases  b«ing  espedatty  «^  amafed.  Synchimiriiiff  is  aeeam- 
plished  by  lamp*  and  the  synehrotcope.  At  Lincoln  Mills  fre- 
quently indicators  of  the  hori^ontnl  islRewiie  type  are  in  service, 

and  the  records  arc  taken  lionrl>  miilined  on  the  accompany- 
ing "Sub-station  Rciord"  (Fig  21.  Hie  irwincmy  record-,  ari- 
uscful  in  discussing  motor  speeds  with  <'ii-i5iini<"rv  in  caii-  ot 
complaint,  aside  from  their  direct  indic.iiini;  \.c'.:f  atsj  ilieck 
upon  the  governor  performance.  Recording  voltmeters  are  used 
in  the  railway  battery  sub-stations,  and  power  factor  indicators 
are  also  in  service  at  these  points.  The  power  house  at  Deer  Ripe 
is  served  bgr  a  a$-ton  hand  crane.  This  plant  began  opeiation  in 
NinrenitMr>  t$04> 

DtSTRIBL'TIO.V. 

There  is  no  conduit  construction  in  either  city.  The  poles  used 
arc  mostly  chestnut,  varying  from  3;  ft.  to  50  ft.  in  length  Oil 
transformers  have  almost  entirely  superseded  air-c.>olcil  iy\>n 
on  the  distribution  system,  and  small,  scatcrcil  ihil-^  ari-  l.L-.r.g 
r^laced  in  groups  by  larger  transformers.  At  present  the  largest 
oalaide  trai^fonners  are  of  .sn-kw  rating.  SevcD  of  these  asc 
now  ia  service,  all  being  attached  to  poles. 

The  cniire  dsstribaliaa  system  is  on  an  alternating-current 
baris  in  each  dty.  Them  are  two  street  lighting  circuiis  for 
AtAofn^  carnring  is6  enclosed  are  lamps«  6.6  anp,  and  four  35- 
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cp  series  incandescents.  There  are  two  two-phase,  3,aoo-volt 
power  circuits,  one  each  for  Lewiston  and  Auburn,  and  four 
single-phase,  2,aoo-volt  lightang  circuits,  two  going  thrmigh  each 
dljr.  The  tnumniMion  lines  are  not  patrolled  at  niglit  In  the 
two  dties  are  1,248  connected  bp  in  induction  moton.  116  in  ail, 
the  laigcst  beiqg  75  hp;  avno-cp  ineandeaocM  laaips.  tg6  oom- 
mcrctal  are  laatps,  small  sigiis  and  electric  llatirons.  Small  single- 
phase  motors  are  beini;  pushed  rapidly  into  service;  practically 

every  grocery  of  note  i'-  OTjipp,i-(!  with  a  small  nmtor  f  ir  roffei' 
grinding:  even,  niaclniic  shop  in  the  twi  citic  i*  driven  by  in- 
duction motiiri  aii'l  cvcrv  printiiiK  pre--  Sin-cd  rcuulalion  when 
necessary  is  by  cone  pulleys.  Sc»mg  machine  motors  arc  al*o 
exploited  by  the  company.  The  torgest  motor  allowed  on  light- 
ing circuit*  is  $  bp. 

In  regard  to  connecting  up  remote  customers,  the  company  will 
eonstmct  its  Beesssaiy.Une  if  assured  of  adequate  financial  return, 
hot  ollwfwtic  eictensions  are  made  slowly.  Ordinarily  the  com- 
paqy  docs  not  Ulic  to  install  more  than  fonr  poles  and  the  necev 
aary  wire  in  order  to  bring  a  single  consumer  into  its  system. 
There  are  no  farm  tni«|iinn  rs  "ii  l!ir  ^y^tetn  The  Company  has 
not  had  very  much  success  in  the  ii>e  of  creosoted  pole*. 

SATU. 

The  rates  for  ineandeseent  bimps  are  9  cents  per  lew-hour  by 
meter,  with  $1  per  month  ninimnm  charge.  Consumers  u<)ng 


<:«-er  fioo  worth  of  enrrent  per  moatb  are  given  an  8<cat  rate 
Signs  are  operated  at  bieandasoent  rates.  The  power  site  b  y 
cents  per  kwhoor  as  a  basis  and  a  slidinc  scale  ol  diacoonla, 

with  a  minimum  charge  of  $10  per  hp  per  year.  The  foitowing 
data  are  extracted  from  the  power  rate  tariff  sheet : 

Lilt  pricr,       \ki  k»  hour  ur  i.itt.  prr  tii^beur. 


Meter  reading,  equivalent  to  I>iscount.  CmU  ivr  Cenltpcr 

lew-bows  per  nonUu  to  Mnd)'  lip.  per  cenu  kw-hour.  hp-lioiir- 

««^   'Jl  .SJ  »«  *-J  *1' 

*7l—   *J»  S.SJ  J»  4.9 

'*»  *•$»  44  3.9»  »-»4 

<So« —  iSeo  8.4S  Si  j.ap  a^s 

jooo--  J400  iLtS  So  aj»  a.1 

i*otr—  »«o  it.«S  t6  a.jS  i.rS 

JOOO—  is*»  a«.is  6«  a.17  i.Ca 

u»«e— IMO*  MOV  7'  t.SS  1.47 

■<<KM>— iSonn  H^.Sn  7s  t.Ji  t  }\ 

J. inoo  Aflit  iitii-vr  I,.'.  ,111  -7  r.^l  t  J 


Interior  arc  lighting  is  charged  on  the  incandescent  basis  of 
meter  records.  The  charge  for  the  arcs  for  street  service  in  Au- 
burn is  Iss  per  lamp  per  year,  and  incandescents  of  as  9  cost 
$t2  per  year.  Four  oommadal  lanndrisa  nst  large  deetrfe  Hat- 
irons  at  a  rale  of  4  eenis  per  kw-honr. 

The  mtmicipal  plant  in  Lewiston  supplies  arc  lamps  only  for 
street  service.  These  are  of  tfaa  old  open-are  disact-cnrrent  style 
and  are  operated  by  several  generators  of  ten  or  fifteen  years  ago 
located  in  the  lewiston  Piinipi.-jg  Station,  r>nd  driven  by  water 
wheels.  There  arc  estimates  to  the  effect  that  the  cost  to  the 
city  is  $J5  per  lamp  per  year,  but  as  :-.f>  rcp-.-irt  i>f  tins  work  is 
printed  or  prepared,  the  money  being  simply  appropriated  in  a 
lump  sum,  it  is  pretty  hard  to  say  just  what  the  actual  cost  is, 
including  depreciation  and  lost  taxes.  The  quality  of  Uglit  is 
ccrtainl\  much  inferior  to  that  given  bgr  tiw  modem  enclosed 
arcs  at  Auburn. 

wxatttiss  aRna. 

Bvcry  employe  of  the  Lewiston  ft  Animm  Company  is  an  active 
solicitor  of  new  business  whenever  an  opportunity  is  seen,  al- 
though no  regular  organized  force  devotes  its  attention  to  sudi 
problems.  The  company  does  inside  wiring  for  its  eoasomers 
and  by  so  domg  fecbthst  it  can  give  a  better  acrvtoe  tiian  if  the 
customer  supplied  the  installation.  This  work  is  done  practicalty 
at  cost,  and  it  insures  the  consumer  an  adequate  installation  for 
the  load  proposed,  m.ikes  icrtaiii  reliable  work  .ind  thus  prmecis 
the  company.  In  tlie  pro>.fi-iiti. in  !■(  this  work  it  is  often  ilic  (■a'^e 
that  sound  advice  i-.m  be  given  in  ilie  consumed  alxnil  tlnir 
installations,  and  Keneral  satisfaction  assured.  Printed  matter 
trom  the  manufacturers  is  widely  circulated,  generally  when  the 
bill*  are  presented,  and  the  company  maintains  an  exhibit  of 
lighting  and  heating  appliances  at  its  offices.  In  the  Spring  house- 
deaniag  season  the  point  is  ofun  made  that  then  is  a  specially 
favorable  dme  to  have  a  house  wired  for  eteetric  lights. 

The  heating  exhibit  eompriaes  a  cmaidefiible  variety  »f  Hat* 
irons,  ovens,  broilers  and  chafing  dishes,  all  wired  for  demon- 
stration on  the  spot  and  coiincctpil  :n  a  rccordintt  wattmeter  so 
that  the  prospective  cu-st-nncr  cm  see  fi>r  himself  just  what  the 
power  consumption  i-  K'jnig  to  he  In  the  supcrintenriL-r  t  ^  iiice 
i-;  an  especially  fine  display  of  lamps,  shade*  and  iixtiins  in 
different  styles  and  colors.  Some  of  these  are  installed  in  a  slass 
cabinet  and  the  illumination  is  very  attractive  The  offices  are 
heated  by  electric  radiators :  electric  cigar  lighting  equipment  is 
in  demonstrative  service,  and  Meridian  and  high-efficiency  lamps 
are  displayed  fredy. 

The  company  in  the  last  two  years  has  reduced  the  l^hliag 
rate  from  is  eeiits  to  9  cents— a  reduction  of  60  per  cent  ft 
docs  not  renew  lamps  free  on  meter  rates,  but  sells  them  to  its 
customers  at  15  cents  each,  net  A  few  customers  are  still  on 
fl:if  rntc--.  nml  iiii'ltT  c iii'liti<iii>.  three  lamp  renewals  are 

made  Hith'uit  charge  Bl'itter*  are  often  sent  to  customers  with 
appropriate  advertisement*  thereon  The  newspapers  are  used 
somewhat,  but  not  to  any  great  dcRree.  .\t  a  recent  state  fair 
lidd  in  Lewiston  the  company  had  a  large  exhibit  of  electrical 
apparatus  which  attracted  a  great  deal  of  attention  from  the 
public.  Electric  llatirons  are  supplied  free  on  jo^lays'  trial,  and 
last  year,  out  of  50  irons  instiled,  only  three  came  badk.  A 
fair  average  of  the  cost  of  operating  an  electrie  ftrtinn  bi  thcM 
cities  is  75  cents  per  month.  The  dectric  sign  hnsineia  has  net 
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bfcri  developed  as  yet  to  any  great  extent,  but  matters  are  moving 
in  the  right  direction.  The  company  has  a  tuna!)  sign  at  its  <3&ce 
in  Auburn,  but  thus  far  has  not  employed  one  in  Lewiston.  Cus- 
tomers are  encouraged  to  read  Uieir  meters  and  are  taught  how 
to  do  It  when  an  tiutallatian  is  made.  The  price  of  coal  in 
Lewiaton  is  abottt  Is  par  ton  and  the  coat  of  ga>  $145  per  tbmf 
aaflMl  fcat  Gas  coaipelitioB  i*  niol  by  altcnaliiw-eumiit  eoclMad 
aic  lanvi.  Meridian  and  |n«ldiiied..<adioa  Gcii«faI.EIecttic  la- 


The  leiuJt!  which  have  been  attained  have  been  largely  due  to 
tte  personal  and  aggressive  work  of  the  employes  of  the  com- 
pany, rather  than  to  atiy  hijjhly  systemalized  advertisinR  scheme. 
Sudj  a  course  lias  wr  ikcd  out  well,  but  in  a  larger  city  routine 
methods  of  getting  new  lu;sine*s  would  probably  have  to  be  more 
extensively  lollowcii.  At  Lewiston  and  Auburn  the  pcnOBal 
touch  has  been  the  key  (o  the  situatian,  rather  than  elaborate' 
vaasisc  and  "follow-up"  letters.  On  the  plgnical  tide  ^ 
ia  the  fonndalica  of  the  pmapeif^  of  tiie  canHDunitgr,  and  it  la 
litde  ahort  of  temaikaMe  that  in  a  dUr  the  aiae  of  Lewittoa  a 
oentnl  station  should  be  aUe  to*  hold  down  the  coopctition  of 
isolated  plaats  so  well.  The  rates  for  power  and  light  are  n»tur- 
•lly  reasonable  by»Ylrtt»e  of  the  low  cost  of  (r«neration,  but  only 
effective  work  rould  have  educated  the  rnmrntinily  In  3uch  an 
extensive  use  of  c'eclricity  on  the  central  station  plan  With  the 
facilities  for  afiditional  power  which  the  river  affords,  there  is  lit- 
tle question  tiut  the  commercial  growth  of  Lewiston  and  Auburn 
will  be  continuous  and  gratifying,  and  electricity  will  doubtless 
be  the  principal  means  of  bringiiif  the  coaunaaity's  chief  material 
to  die  average  eitiaen*s  penonal  prolit  and  J 


Rec«nt  ElectroclMniical  DSevdopments. 


In  the  Salom  proeesa  for  dcctralyric  lead  redtictico,  which 
has  been  wgriced  on  a  large  expcrimcirtal  scale  at  Ktagart  Palls, 

thovsh  it  has  not  yet  been  reduced  to  eonimercia!  practice,  finely 
gTOtmd  galena  is  used  as  cathode  with  a  sulphuric  acid  electrolyte. 
Tile  cathodic  reaction  is  the  ifdnctioB  of  Dstallie  lead  withewihi- 
tion  of  hydrogen  sulphide 

A  process  recently  [latcntcd  by  Mr,  C.  P.  Tawnsend  may  be 
bricQy  characterised  as  a  Salom  process  with  fused  electrolyte, 
since  Townsend,  like  Salom,  obtates  the  lead  by  catfaodie  redne* 
tion.  In  odMT  respects  there  are,  however,  distinct  differancM. 
The  fused  bafh  of  Townsend  consists  of  a  haloid  salt  of  an  alkali 
or  allttliaa-earib  melaL  The  aodinm  Uharated  fvoni  tibe  moltai 
halbflombfaica  wlfh  die  aniphur  of  tiieore  and  sodium  snlpiUde  ac- 
CUandalCS  in  the  bath  tmlil  it  is  sufficient  in  quantity  to  carry  the 
earrent.  By  reason  of  the  great  diffCTence  in  spcdiie  gravities 
the  ore  floats  upon  the  surface  of  the  lead  beneath  the  electrolyte 
and  remains  therefore  in  the  field  of  most  active  reduction  until 
it  is  itself  reduced.  A  high  current  density  may  be  used  and  the 
reduetion  proceeds  therefore  with  great  rapidity.  The  process  has 
piactieal  1 


BATTERY  INVENTION. 


£,  L.  Oppcrman  claims  that  an  exccedingiy  porous,  and  at  the 
time,  hard  and  tenacious  active  materU  for  atocag*  hat- 


tery  plates  may  be  obtained  by  making  a  mixture  of  the  usual 
active  oxide  with  ground  or  powdered  animal  hair  or  wooL  The 
best  results  are  obtained  with  a  proportion  of  lfflf-%t^f  to  UK 
and  one-half  per  cent  of  hair  in  the  mixture. 

Two  patents  giaated  to  P.  Houletde  aad  to  H.  B.  HaUodt  lea- 
pecliveljr  icfcc  to  medhnnlcal  dctdia  of  eonatnicttoii  of  atacaie 
faaMeriBSL  The  peetdiarily  of  the  latter  patent  is  lliat  oi4y  two 
.plalea  are  used,  one  above  the  other  in  horisootal  pocitSons. 

A  recent  patent  of  H.  J.  Brewer  refers  to  mechanical  details 
of  construction  of  a  zir.c  electrode  for  primary  batteries.  E.  W. 
Schneider  proposes  to  arrange  a  battery  of  aevcral  dry  cells  in 
such  a  way  that  ore  of  the  same  is  kept  separate  from  the  others 
and  is  called  upon  to  furniish  current  only  to  boost  the  voltage 
when  the  other  cells  have  become  somewhat  exhausted.  For  this 
{Ntipote  he  provides  an  end-to-«nd  reversal  by  which  the  cell  may 
he  Ihiown  into  tite  (anaratiny  ciiemb 


LeTTBR  TO  THE  BlHTORS. 

Recharging  AatomobUet. 

To  the  Bdilort  of  EUcSritai  World: 

.Sirs  :  In  your  issue  of  Itfafcll  31,  there  appears  in  the 
Patent  Hecord  a  brief  allusioa  IB  a  device^  which  it  is  stated, 
waa  patented  by  me.  Allow  ne  to  quote: 

'ViM^  Devke  far  RadniffaiK  AaMnabOes.  A  special 
type  of  IndtioQon  motor  havfnctwo  cwmnutators,  is  employed 
upon  a  vehicle  and  when  ihc  batteries  are  chitfii  from  an  atter- 
natiag-current  circuit,  the  motor  is  arranged  to  be  operated  as  a 
rotary  transformer  ao  that  the  battetfaa  amy  be  prapeily 
charged." 

Induction  motors  with  commutators  arc  rare  birds,  and  those 
having  two  commutators  would  t>c  masterpieces  of  etectrodynamic 
design;  but  when  it  is  considered  that  this  induction  motor,  in 
addition  to  these  unusual  features,  may  be  mo  from  a  storage  bat* 
lay  aa  the  seam  of  supply,  and  may  also  act  ea  *  rotasy  cM' 
verier,  it  seems  to  me  the  most  marvelous  contfaption  in  the 
whole  range  of  the  eleetrical  art. 

.\s  a  matter  of  fact,  my  inveMtion  consists  simply  in  putting 
sJip  rings  on  the  ordinary  automobile  motor,  connecting  them 
with  the  armature  winding,  and  SO  art.anginK  the  field  wind- 
ings tliat  the  machine  may  be  nin  in  the  usual  fashion  as  a 
series  motor,  to  propel  the  vehicle;  or  by  mechanicjlly  discon- 
necting: from  the  driving  whcels,  it  may  operate  as  a  rotary 
converter  to  charge  the  btttCflo  from  alternating  current,  if 
this  he  the  onty  available  aooret  af  supply.  It  adds  nothing  to 
dtt  weight  of  the  vehicle  and  tiia  aMtioaal  eoa^  aa  eompmed 
with  the  ordhtary  motor,  ia  insigniliBant.  It  is  alw^ya  tere 
when  needed  and  ready  for  use,  and  therefore  greatly 
the  range  of  action  and  usefulness  of  the  electric  ati 
It  has  not,  however,  the  extraordinary  features  recited  In  the 
notice  quoted,  and  I  must  admit,  reluctantly,  that  it  bears  no 
iturki  oi  genius,  but  is  only  a  commercial  machine  for  the  pur- 
pose as  suted  above,  and  I  trait  of  some  future  impoelttioa  to 
the  dectric  automobile  field. 

Haw  VoBK.  Lahar  LvMDnr. 
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Dynamoa,  Motora  and  TranafOtmera. 

Single-Phase  Unipolar  Dynamo. — Huppert. — ^The  author  sug- 
gesla  the  use  of  the  unipolar  machine  for  single-phase  current 
He  first  discusses  the  reaction  of  the  rotor  currents  on  the  sutor. 
The  unipolar  motor  may  be  built  either  with  direct  supply  of 
electric  power  iMo  the  roMr  perfonung  mccfaaaical  woek  or  by 
inductive  transmiarion  of  the  power  fram  the  atator  to  0ie  wlor. 
The  unipolar  series  motor  has  properties  similar  to  that  of  the 
bipolar  series  motor.  The  charactcristie  features  of  the  repulsion 


motor  may  also  be  transferred  to  »  wiipolar  fflaidiina.-^M.  mid 
Masek.,  March  4. 

Design  of  T ransformeri  -  KokNixjFSFFR  .\  paper  on  the  best 
way  of  proceeding  in  the  deagn  of  transforitiers.  Ihe  proper 
choice  of  die  mainroum  flux  per  square  cm.  of  iron  and  of 
the  asa«MMWll  ennrnt  density  in  the  copper  are  of  fundamental 
Importance  sfaioe  Ifacae  qnanlitlea  determine  efficiency  and  price.  It 
is  difficult  to  give  exact  rules  conctnting  this  choice  ahice  thcae 
quantities  d^cnd  on  the  type  «f  A*  dealgn,  die  mcfhod  of 
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coolins  am]  the  cjiiality  of  ihf  iron  'Wlitri  tli«--c  v.'iliirs  have  been 
selected^  the  autltuc  iliu»ii  huw  lu  tmd  by  >uu(.'Ii:  calculation 
the  diameter  of  the  core  from  which  all  farther  dimensions  may 
be  easily  determined.  Some  numerical  examples  are  given. — 
EUk.  Ztii.,  March  ». 

Dirtct'CurrtHi  Dynamo  Dr^igN  —  Breslaltcr.— The  coodtttion 
of  his  article.  In  tbe  first  part  the  author  had  given  MNde  de- 
tails of  «  dimt-ctmaiM  nadiiiie  whldi,  in  apitc  of  an  iminitalljr 
bigh  nictttM  voltage  and  larse  armatafe  reaction,  waa  perindt 
wUh  ftapeet  to  cominutation.  This  satisfacloiy  hdiaWor  is  ^ 
narily  dnc  to  the  shape  of  the  pole  kams  wbich  m  ll»tm  in 
Pii;  I.  It  wilt  Ik  seen  that  Hie  air  ia|»  varies  between  4  ann. 


no.  t.— SBAn  OF  HHJC  fACU. 


an.|  iiiiiL  a:i<l  '.tus  a  Strong  commutatit.g  tuM.i  is  created  just 
at  the  point  where  the  short-circtiit  hat  to  take  place.  The  effect 
of  tiiis  device  is  to  prevent  field  distortion  by  creatine 
iicial  distortion  in  the  opposite  directioa  at  no  load  wbidi  will  be 
partly  or  completcij  boliaeed  at  full  or  overload  as  may  be  de- 
iireiL  14  for  uatancet  aa  in  this  case,  the  distoning  ampere- turns 
of  tbe  anatnn  are  approxhnately  equal  to  the  ampere-toms  for 
air,  teeth  and  core,  one  woulfl  :-..t.c  to  m.-ike  the  gap  on  the 
leading  horn  of  the  pole  half  as  great  as  oa  the  trailing  horn. 
Th-.^  !:.TS  the  same  clTeci  a<  ii  cm  the  leading  horn  the  field  am- 
pct<  turns  wcrf  dniibJcd  at  no  load.  When  the  load  comes  on, 
ha)i  :  these  ampc-< -turns  will  be  balanced,  and  the  resultant  field 
will  be  normal  and  just  the  same  as  if  the  air-gap  had  been 
equal  all  along  the  periphery  of  the  pole  face.  In  order  to 
make  proper  use  of  |fai«  commnlating  field,  a  eomiderable  lead  of 
tbe  bmsfaet  b  tbe  dtraelioil  of  relttion  is  tcqulnd.  Tliii,  «n  the 
other  hand,  wotdd  cause  ««ifainf  at  no  kad  if  tbe  induced  e.m.f. 
due  to  the  eonmintating  M4  were  too  strong.  Given  the  react- 
ance voltage,  however,  the  coutiler  e.tn  f.  is  also  fj:<ri1,  .itid  is 
bcMind  to  be  about  twice  as  Rrcai  at  no  load  as  at  iuli  ioad 
owing  to  the  ir.cqu.ility  of  t(ie  air-gap.  Hence  an  additional 
well  known  jrtifici.-sl  iltviiv  w:iv  rnijinyrd  to  keep  down  the  cur- 
rent iiroJiii  Cri  at  no  load  by  the  ov.'.cr  eommutating  e.m.f.  This 
consisted  of  resistances  fixed  in  the  commutator  lugs  in  the 
form  of  mangnnin  strips.  The  author  discusses  the  losses  and 
eScicncr  of  this  tnachinc,  and  itr  mednuiical  constmclioa,  and 
gives  tone  figures  for  the  activ*  material  used  in  the  constme* 
tion.— Lond.  Bkt^  March  13. 

Dirtet'Cwvtnt  DyNamM.—GntmMATAS^— A  highly  mathemati- 
cal paper  on  the  mean  voltage  between  two  adjdtdng  commutator 
segments. — Elek.  und  Mateh..  March  3$. 

r>{ri\-l  Ciirr,-<:i  iv  ii.i'-  '  —  An  illustr.ited  description  of  a  Vick- 
ers  Miiri-l.w,  shunt  wrund,  direct-currettt  generator.  It  is  de- 
signed f.  r  V  It'  ..t  .1  speed  of  too  revohitions  per  ndnote.— 
l.ond.  hn^'tiii:.  .\I.irih  ■/ 

Commuti:-:  n  /'  .  \jtsoi.t>.^A  paper  illustrated  by  diagrams 
discussing  the  piitb  which  the  magnetic  flux  talces  in  a  direct-cur- 
irnit  machine  with  special  commutation  poles  (interpoites).— 
EM.  Z*U„  March  i  .<; 

Lamps  and  Llgtitlng. 

Combiniil  Xfriist  and  U'rlil'iich  l.umf  TlfR/  -  .\  Welsbaeh 
mantle  <if  ititlall  f  uxidf^  is  a  non  t-imd^nt.ir  at  ordinar)'  tempera- 
tures, but  becomes  a  g'«jd  conductor  whin  ln  aterl.  In  order  to 
tncrtaie  the  temperature  of  the  Wrl'bnf'h  mande  and  therefore 
{n  efiiciency.  the  author  pmpotes  to  heat  the  mantle  by  the  gas 
flame  as  uiual  ami  to  supply  it  al«o  with  an  electric  currenL 
Nothing  is  staled  concerning  the  methods  of  doing  this. — 
ZeiK  f,  Btl^ekt.,  March  10, 


Power. 

Induction  Gewnttn  for  Pwcr  Tnmttiutvwt^K  canal  bu 
been  built  in  the  qppcr  vall«y  of  tiM  Rhtae  (Switieriiand)  Itae 
ooodncting  the  waters,  wbicib  smctinMS  aecuiBulate  bare  with 
surprising  rapidity,  in  1  nte  and  quick  annner  to  the  Lake 
of  Coosunce.  On  its  way  to  the  lake,  the  canal  drops  m  tbxoe 
steps  of  about  10  ft.  each,  and  it  was  decided  to  utilize  these  Mis 

for  the  generrdiiin  ut  rh-riric  p>jwt.r.  ALCordingly,  three  gener- 
ating Staioll^  wi-ti-  l.i.nlt.  and  they  h.avc  been  in  regular  service 
since  the  beginning  of  ihi'^  year.  The  main  station,  which  is 
situated  at  Montiingen,  is  equipped  wiib  3  three-phase  3^bp 
alternators  of  the  rotacing-field  type,  while  the  two  other  Sta- 
tions, which  are  at  Biatten  (about  i%  miles  from  Montiingen) 
and  at  Lienz  (about  3.1  miles  from  Mofttlingen)  have  each  been 
provided  with  two  aso-bp  asyncbtonons  generators.  These  are 
shnply  Induction  motors  with  slioit-circnilod  roMnrs  driven  above 
synchronous  speed.  They  supply  electric  power  to  the  fretwork 
in  much  the  same  manner  as  a  railway  motor  of  the  indticiion 
type  returns  [i.T,v(.r  im  the  Ii/»e  when  the  tritin  rwv.i  at  .m  in- 
creased speed  down  hill.  Such  as.yi)chronoii->  gmn-i  ;uor&,  as  is 
nrll  ki^own,  do  not  require  a  voltage  reKnlaiion  and  they  do  not 
need  to  be  synchronized.  These  stations  Kon  ratc  at  lOiOOO  volis 
between  the  phases,  and  supply  power  into  a  di  tiibution  network 
having  a  total  length  of  about  35  miles.  The  voltage  and  fre- 
qneocy  of  the  network  is  determined  by  the  synchrcmous  gen- 
Cfators  at  the  main  station,  and  the  power  delivered  by  each  of 
the  asynchronous  gencniors  dcpandc  shnply  on  tile  pnwer  of  the 
turbine  by  which  it  is  driven.  If  tbe  power  taken  from  the  net- 
work decreases,  the  alternators  at  the  Montiingen  station  show 
a  teiid^iiv-y  to  race,  and  the  tirtnna'  st.itf  of  .-itT.-Jr.s  ii  rcc--.."ib- 
lished  Ijy  iitnply  cutting  out  one  or  nioir  of  tiie  a-yn'rhronous 
generators  or  by  shutting  do.ui  tlieir  inrhDiof.  In  each  of  the 
two  stations  with  the  asynchronous  generators  there  is  only  oae 
man  in  attendance  and  the  switchboard  contains  only  tmmelen 
and  switches.— Lond.  Eltf.,  March  33. 

Xtanger  from  Ekctrkny  in  Wi«t«.— Bevlinc— .^n  abstract  of 
a  paper  on  tiw  possible  ignition  of  mine  gases  from  tbe  sparit- 
bf  of  motors  and  other  dectiktl  maduaeiy.  Exbmitm  ex- 
perimental ittvmtigations  have  been  onda  in  Getnaiqr  and  the 
results  of  these  experimenis  show  that  electrical  machinery 
to  be  used  in  cu  il  mines,  in  which  the  ;5Tesen>  e  cf  expIo*;\c 
gases  is  possible,  should  be  constructed  with  the  gieate>t  carf, 
to  reduce  sp.irkint:  to  a  minimum,  and  that  such  machines  should 
then  be  encloscii  m  casings  of  sufficient  strength  to  prevent  the 
possibility  of  any  bursting  by  the  explosion  of  their  contents, 
the  ctsting.s  being  provided  with  openings  of  sufficient  size  to 
permit  the  escipe  of  the  products  of  explosion,  and  yet  not 
large  enough  to  allow  the  escape  of  flame.  Further  experi- 
ence with  the  behavior  of  explosWc  gaics  will  enable  dafinit*  data 
for  the  design  of  motors  .md  other  appliances  for  eoni  mmos  to  be 
determhied.— Eng'mg  Mag.,  April. 

Control  of  Electric  Motors  —Scorn.— .\  long  illustrated  paper 
on  speed  characteristics  and  the  control  of  electric  motors.  In 
the  present  installment  the  ,iiiiliMr  :hM-n«--t'S  directn-urrtnt  motor?, 
and  deals  first  with  speed  cotiltoJ  by  t'nid  strength  variation  tn 
the  case  of  shunt,  compound  and  series  motors,  He  t!ief.  dis- 
cusses speed  control  by  armature  voltage  variation,  either  by 
oOnnectiog  a  resistance  in  scries  with  the  armature,  or  by  using 
a  special  generator  giving  variable  voltage  or  by  oonnectitiB 
tbe  motor  with  several  wires  between  which  different  mltafts 
arc  nvatlable.  The  author  pomts  out  that  thm  are  aeveni 
poinn  in  favor  of  control  by  variation  of  the  strength  of  ibt 
fie!d  uhen  it  is  desired  to  obtain  adjustable  speeds  which  shall 
be  constant  and  independent  of  load  variations.  The  motor 
and  control  dr  v-ct  -  .n,  sirrjple.  The  supply  circuit  is  of  the 
simple?!  kind  wnliuiit  special  generators  or  additional  wires 
The  current  is  always  a  minimum  as  no  low  vo!t,>>;c5  .jro  used 
which  would  re^iuire  a  greater  current  for  a  given  power.  Tlie 
author  then  di<cu?sfs  the  limii.ilions  of  the  different  methods 
of  speed  variation.  The  two  elements  which  limit  the  range  of 
iSeld  adjustment  of  a  given  motor  arc  the  saturatioo  of  its 
magnetic  circuit  and  tbe  beating  of  its  field  coils.  In  the  method 
nsing  the  variation  of  the  e.m.f.  applied  to  tbe  armature  one 
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cannot  raise  llic  voltage  above  a  cciUiu  niaxiiiiuin  limil  which 
depends  upon  the  winding  and  the  commutator  design.  The 
armature  current  and  consequently  the  motor  output  (under 
given  conditions  of  lield  strength  and  armature  voltace)  faas  its 
liioitatlom  In  spnkmg  at  the  commutator  and  heating  of  the 
condneton.  There  is  also  a  mechauiciil  limit  to  the  armature 
speed  abovt  which  there  is  liahilily  to  accidcnt>*£«f'M!f  Mag., 
Aptii. 

Traction. 

Single-Phase  Railuvy  Motors.— ScHoiFf.—.\  paper  rc^il  be- 
fore the  M.iiiiliL-~i,  r  S.  rill  I,  .  if  the  (Brit.)  Institution  F.lcc. 
Eng.,  on  single-phase  railway  motors  and  methods  of  con* 
irollixv  them.  Th«  author  gave  characteristic  curves  of  vari' 
ons  sincle-itfaase  series  motofs  of  the  Wc^tmRhoiue  Company. 
!Ie  remaifced  that  the  ideal  method  of  vultagr  variation  in  the 
fuppl.v  of  power  to  singIc-|ili;iM:  hk  lor  i>  hy  means  of  an  in- 
tJuclion  regulator  which  provides  a  uniformly  nirrc.ising  voltage 
without  interruption  of  the  supply.  He  finally  n  icrrcd  to  multiple- 
unit  control.  In  the  discussion  the  qaestinn  of  the  repulsion 
motor  versus  the  snrtes  motor  was  brought  up.  Cramp  said  that 
it  i<  in  commnt.nion  t!>at  the  «i-ru->  mntor  sourrd.  a>  -AVtrnt 
pijlos  could  he  used  while  a  small  air-ija;)  and  .1  rc>inlt.-iiit  (umc- 
(;cally  rotating  field  are  essei  ii  ii  :  jr  the  repulsion  motor. 
Lastly  for  different  frequencies  the  repulsion  motor  is  far  bet- 
ter, since  for  anything  tike  reasonable  efficiency  at  full  load 
the  scries  motor  must  run  wdl  above  ^ynchroni'^m.  while  the 
repulsion  motor  runs  at  about  three-quarters  synchronous  spied. 
Thus  repulsion  motors  can  be  built  for  frcquei  1 1-  i  t  40  periods 
per  second,  in  which  case  »erie$  motors  are  almost  out  of  the 
question.  This  is  of  special  importance  in  England  where  they 
might  wish  to  toe  ahemating-enrrent  commutator  motors  in 
connection  with  ordinary  lighting  circuits.  Almost  any  nystem 
01  contr<" !  --iii'.iWe  fur  one  type  f.f  nu'tor  is  s»ittable  li  r  the 
iithcr,  bui  Willi  repulsion  motors  one  h.is  a  chiMce  of  systems 
that  does  not  exist  with  series  inncliinos.  siiue  the  control  iiny  be 
effected  by  rotor  resistance  as  is  done  in  the  Schueler  motor  and 
the  ordinary  induction  motor.  This  enables  putting  a  high 
voltage  on  the  Stator  and  getting  rid  of  the  bulky  trans  former, 
Schocpf  said  that  the  straight  scries  motor  is  good  at  starting, 
lut  the  repulsion  motor  is  better  while  running.— Lond.  lilft., 
March  a. 

SingU'Pluue  £.<»ro«o/f»v.— Solieii.— An  illustrated  do-criiuion 
"t  the  new  single-phusc  locomotive  of  the  Oerlikou  Company  for 
i:sc  011  the  road  from  Seebach  to  Wettingen.  which  has  already 
bern  noticed  in  the  Digest — l.'F.ciairage  EUc,  February  17. 

Doublc'CuHge  EUdric  LocomoHve.—A  German  machine  fac- 
tory is  connected  to  ^  adjacent  railway  station  by  a  system  of 
tracks  whose  gai't'c  i-  partly  1.435  mm.  and  partly  700  mm. 
.Mtogcthcr,  the  Cuiuuc5;iig  lines  between  the  station  and  the 
wnrks  arc  about  one  mile  in  Icrgth.  'I  licsc  lines  are  now  to  be 
electrified,  and  the  same  locomotive  is  to  travel  o\-«r  both  the 
-^tandard-gauge  and  the  narrow-gauge  portions  of  the  system. 
To  this  end  the  locomotive  is  equipped  with  four  axles,  of  which 
the  two  outer  ones  correspond  to  the  standard-Range  and  the 
infitr  ones  10  the  narrow -gattge.  'I'lare  are  eit;lit  wheels,  each 
■it  which  is  650  mm.  (  Jf  S  in, »  in  diameter,  ai-il  the  "sLandaril- 
smw"  wheels  are  outside  the  locivmotive  trntre.  while  the 
"narrow-gauge"  wheels  are  inside  the  frame.  Either  pair  of 
.tirtes  can  be  raised  or  lowered  by  the  mmnrman  in  the  cabin 
I'l  a  s'.nipK-  screw  mechanism.  The  arraiiKenunt  is  as  follr  .\  -  : 
Each  of  the  outer  axles  is  c<>fii<-i-ted  ?r)  the  neinhtioring  inner 
'^\'.c  by  two  viih^fantial  lever  -':  '  ;  .  icvers  arc  pivoted 
4t  their  centers  to  the  frame,  and  extended  hcyund  the  inner 
axles  towards  the  center  of  the  locomotive,  where  they  engage 
*tth  a  strong  screw  operated  manually  by  the  mnlorman.  The 
two  6-hp  rontinunu^-turrcnt  motor*  arc  holted  to  the  loconin- 
frame  and  drive  the  wheels  l<y  mcriMs  of  doiihle-rrduction 
scaring  havivg  the  ratro  of  11.5  to  i.    The  te«th  arc  always 

•n  mesh,  and  cither  the  one  or  the  Other  pair  of  axles  is  nmniiig 

idle.— Lond.  lilcc  ,  March  aj, 
^'"fRi'  C^ynsumplion  of  Electric  Carriages. — In  order  to  test 

Um  energy  oonsumption  of  electric  carriages  under  favorable 


conditions,  a  joo-km.  (62-mile)  test  run  was  recently  orgamzed 
in  Paris  over  dirty  and  slippery  roads,  fat  pNVVling  at  the 
time.  A  number  of  cartiages  carryiog  four  paisengtrs,  vaA 
weighing  complete  over  2  tons,  covered  the  entire  distance  at 

an  average  speed  of  nearly  15  miles  an  hour,  and  consumed  less 
than  160  wjlt  hours  per  ton-mile.  1  he  tirst  pru-e  vvas  gained  by 
a  carriage  eiiteteii  by  N'edrme,  which  lequircd  135  w.itt-hours 
per  ton-mile.  The  energy  consumption  of  this  vehicle  in  ord- 
inary conditi<Mis  is  froa  no  to  uo  watt-hours  per  too-onle. — 
Land.  Ekt^  Match  23, 

Car  Wheel  Atceleraiion.—hn  article  g.ving  lormnlas  for  cal- 
culating' the  energy  expended  on  car  wheels  ilmiMi;  acoeleration^ 
with  figures  from  actual  practice. — Lend.  tir.;'ing,  March  9. 

Inataltotlooi,  SyttentaBd  AppUancM. 

Regulating  the  Voltage  in  Alteniating-Currcr.t  Distributing^ 
Networks. — BuiCflt. — A  description  of  an  apparatus  which  con- 
sists essentially  of  a  high  voltage  switch  with  an  indttctance  in 
combination  with  an  autotransformer.  The  aatotransloniMr  pn^ 
daces  the  additional  ad)ustable  voltage  and  may  be  used  to 
vantage  since  the  additional  voltgcs  required  will  probably  never 
be  more  than  10  or  20  per  cent  of  the  whole  tension.  .\ccord(nK 
to  the  position  of  the  switch,  more  or  less  windings  of  the  trans- 
former are  in  series  with  the  line.  By  the  use  of  the  antt^ 
transformer  ft  is  possible  to  transform  only  a  small  part  of  die 
total  power  in  the  line  to  another  voltage.  Fijr  -  slunvs  the 
application  of  the  system  to  a  single-phase  current  network 

(or  four  different  regulation  voltages.. 
The  bus-bars  of  the  power  house  are 
connected  to  the  line,  as,  at  whkh 
there  exists  a  constant  voltage.  T 
is  the  antofransformer,  the  exciting 
wiinliiiKs  .:t  ulii^h  ;;rc  connected  be- 
tween tlie  tiko  conductors,  aa,  while 
the  regulating  windings  arc  in  sertes 
with  one  of  the  two  conductors.  The 
high- voltage  switch  is  indicated  hjr 
t,  2,  3,  4  and  is  connected  with  the 
line,  bb  {the  voltage  of  which  is  to 
lie  regulated),  through  two  auxiliary 
bus-bars  which  may  be  short-cir- 
cnlted  by  means  of  $.  If  t  alone  i% 
closed,  all  regulating  windings  of  the 
transformer,  /  .  are  in  scries  with 
ij<i  aipi  •.hi-  \o\i.,iit  •-.  raided  in 
hb  to  Its  maximum  ;>M  sihle  point. 
In  order  to  decrease  the  voltage  in 
bb  it  is  necessary  to  close  2  instead 
of  I.  If  the  auxiliary  bus-bars,  r,  were  not  provided  and  if 
I.  2,  3,  4  ucrr  (  i.nncctcd  to  b  by  means  of  .1  single  C'lnnec- 
tion,  it  would  luii  be  p<>ssible  to  make  the  change  frotii  i  to  2 
directly,  since  in  this  case  either  a  part  of  the  regulating  wind- 
ings would  be  short-circuited  or  it  would  be  necessary  to 
interrupt  line  In  order  to  prevent  the  neecastty  of  mter- 
riipting  the  line  or  the  short-circuiting  of  the  windings,  the  aux- 
iliary bus  bars,  ec,  arc  provided  in  combination  with  5  and 
the  inu'iu-taiiM'.  Jii'.  Kelorc  i  is  disconnected,  J  i-  cotmected 
to  c{,  since  there  is  no  longer  any  short-circuit  between  I  and 
2  as  an  inductance  is  provided  which  is  of  such  a  size  that 
only  the  regular  low  current  can  Dow  through  the  closed  regir- 
lating  windings,  i  is  then  opened  without  interrupting  the , 
("iirreut,  and  5  is  closed  tn  order  to  disconnect  JW  from  the  cir- 
cuit. Assume  that  ,t  is  ch^ed  and  that  it  is  neccs-sary  to  raise  the 
voltage,  then  2  is  first  closed.  is  disconnected  and  sh'>rt -circuited 
with  5.  If  2  is  closed  and  the  voltage  is  to  be  raised  still 
hvher,  5  is  first  disconnected,  i  is  dosed  and  3  is  finally  dis* 
connected.  DiaRrams  are  given  showing  how  modifications  of 
this  apparatus  may  he  applied  f>n  two-[ihasc  and  three-phase  lines. 
—  Zcil..  M.arch  15 

Electric  Auxiliarirs. — Mann. — .\n  article  on  the  betterment  of 
power  station  economy  by  electric  auxiliaries.  The  exhaust 
steam  coming  from  steam  driven  auxiliaries  is  so  valuable 
for  heating  feed  water  than  the  facts  that  such  apparatus  is 
rather  inconvenient  atid  ttses  rather  more  steam  than  it  on 
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to  da,  u*  cflm  oondomd.  Aj  n  titcnntive  to  Ait  wfuum  Om 
fa  (he  fOMWUr  «f  minff  dectrie  wnHltrieh  In  order  to  heat 
flke  fted  wvter  in  lliis  cue  ibe  ntthor  makes  (he  following  sug- 
gestion for  stfam  turbine  stations.  Tlie  --(fiun  at  about  atmos- 
pheric prrssiiro,  either  a  little  above  or  a  iMh  below,  within  a 
•team-turbitit  f.T:ing,  ii  admirably  suited  (or  this  iteri-waicr 
beating  It  (uiv  performed  its  mechanical  work,  and  withdraw- 
mg  it  liofi  not  (Jiiarrange  the  performance  of  the  turbine  i(- 
■cU  except  in  so  far  as  a  certain  amount  of  steam  does  not 
fUS  llitough  all  the  wheels.  The  use  of  electric  auxiliaries  bas 
0m  gtcftt  advtalaift  «t  convenience  und  ease  oi  operatioa,  cc- 
MMtog  in  an  awraeiable  Mviiig  in  wag«s  tor  attcndancep- 

Cmdwl  StoHom  AArertiting.—CnAttti.—Aa  article  giving  kintt 

on  methods  for  getting  new  business  for  central  stations  by  liring- 
ng  before  the  people  the  possibilities  nf  electricity.— CMlitr'.r 
Jf«^,  April. 

Electropliintoi  aaA  JHUCMllMh 

Imttmtt  Energy  ol  F.hmtnfs—Stmt.—K  discasiien  of  the 
possibilities  of  tn.An.R  .iv.iitaljle  thi-  unknown  storage  of  energy 
oootained  in  chcum  il  <  >ni<  nii  I  his  energ>'  gets  free  when 
the  atom  breaks  up  i-  in  (h<-  ca^.c  ot  a  radium  a'>m  when  being 
radioactive.  It  is  prubabie  tttat  (lie  clemciiu  as  a  class  all  pos- 
sess great  internal  energy,  and  that  their  characteristics  of  sta- 
bUtty  and  permanence,  and  the  failure  of  all  attempts  to  change 
I  by  artificial  means,  are  due  to  the  existence  of  this  internal 
iv  The  fofoea  at  our  disposal  compared  to  those  which  are 
a  atom  snffen  dnon  m  of  «  diSetent  and 
«f  magnitude,  and  it  is  not  to  be  enpeded,  Oere* 
fore,  that  the  transmatation  will  become  possible  until  we  can 
control  more  [viwcrful  agcneii-^  lli.in  are  at  present  available. 
Suppose  tli.1t  a  way  were  known  m  wiiich  the  element  uranium, 
for  example,  which  disintegrates  to  the  oxiciu  of  a  :lii,ir4anri- 
millionth  part  annually,  could  be  made  coiiiiili  ioly  m  dis:iitcgratc 
in  the  course  of  a  year.  From  i  gramir.c  of  the  i'U-:ucnt  more 
a  thousand  miUitm  calories  could  be  evolved,  would  be 
:  to  more  than  I,0oo  kw-hours,  and  would  suffice  to  keep 
ring  contiouotisly  throughout  the  year.  By  the 
nffitufe  of  aibont  i  ton  yearir  of  manlrnn,  costing  less  than 
$S/xio  more  energy  would  be  derived  than  is  supplied  bgr  all  the 
dectrie  supply  stations  of  London  put  together.— Paper  read 
before  iiir  C;a<:Kow  c.ti'.i,  nf  the  (Brit.)  Inat  Elcc.  Eng.;  ab- 

Stractfd  in  I.or<l  Rice  ,  Maich  23. 

/•/c-/r.;>.i.(.— Hoi.7M I  i-i-i*.— resume  '-f  tlic  funn Jiilii '  ix 
which  the  modern  thcorie*  of  electrons  are  based. — L'tcloiragt 
BUe..  P«bruafy  17,  M' 

Electrochemiatry  and  Batteries. 

Fixation  <•{  Attnospheric  iVi/) ni.'.vi  — Rkvval— Some  notes  on 
the  succfs%ful  application  ci  the  Hirkcland-F;.i>  iiirKi»si  in 
Norway.  The  fundamental  idea  is  to  move  the  air  throtigh  an 
are  discharge  which  is  magnetically  deviated  SO  as  to  form  I 
HaHtjff^  disc    LTt-lairagi-  FJcc,  1-Vl>ruary  24. 

Unlu.  Measuronsents  and  iMtnuiMBta. 

DomH'g  DfAiC  fi'r  r.li\tromtignftu-  /«i/rK>i;,iif;.^l)Ess.^vrji. 
—An  illuslraled  description  oi  a  new  damping  device  specially 
for  eleetramagoclle  atienuting-carrent  switchboard  in- 


FK.  3.— BAlintrc  DEVICE. 

stmmni'-  flie  construction  is  shown  in  Fig  .1.  A  liqiiid  used 
far  damping  is  eontained  in  a  becmeticaltjr  dosed  vessel  so  that 
aaf  change  of  the  damping  liquid,  due  to  onporatlon,  etc..  is 
impossible.  The  vessel  it  of  cyliitdrical  form  atid  dosed 


OB  all  lideik  India  fiUcdahonloat-lialf  with IHuid.  Thecjdiadct 
can  revolw  aiDnnd  ha  aade  aa  b  ahown  in  the  ilhiatratiaa,  and 
die  needle  is  firmly  connected  with  the  cylinder  in  such  a  way 

that  the  center  of  ihc  side  formi  the  starting  point  of  the  needle. 
If  the  nccdk  is  deviated,  the  cslinder  revolves  with  it  and  the 
liquid  in  it  must  assutne  a  i-rw  [I'lvstion  of  equilibrium.  This 
gives  a  damping  tScct  which  may  be  adjusted  by  using  more  or 
less  liquid  and  by  usir^  Vquida  of  diflmBt  apedic  gnvitiaa,— 
EUk  An*,,  March  1. 
CcMucHont    of   Thnt^hatg  Mettr*.—HainAuuMM.—Vot 
tlie  power  of  a  Areo'pluae  ayitem  double  SMlera  are 
used  with  the  oonneetioini,  as  indicated  In  Pig.  4. 
In  ndttg  such  dnuUt  meters  bi  prac- 
tice it  is  very  mipoitarit  to  take  care 
that  the  connccfions  of  the  voltage  coils 
arc  made  exactly  :ii  shown  in  Fig.  4, 
since  otherwise  the  double  :neter  docs 
not  properly  mcasuie  the  power  con- 
sumed,   but    shows   quite  appreciable 
errors.    Two  wrong  coimeclions  which 
the  author  has  found  in  piwtice  .-ire 
shown  in  Fig.  $•  It  i<  v«y  aqr  to  find 
out  whether  the  oMuueliaiia  are  ri^ti 
at  leaat  if  the  power  factor  ol  the  sys' 
tern  is  different  lErom  unity,  which  is 
always  the  case  if  induction  motors  9ft 
used.   In  this  case  the  two  meters  must 
gi'. c  e>^ciuially  different  rcadinR--  li 
ihcy  give  the  same  rcading'i  tliLT!.-  luun 
be  an  error  in  the  connecti  ji.-,  Only 
when  the  power  factor  is  unity  do  both 
meters  (if  properly  connected)  read  alike.   With  a  power  factor 
of  0.87  the  reading  of  the  right-iiand  meter  oi  Fig.  4    only  one- 
halt  of  that  of  the  left-hand  meter.  At  a  power  factor  of  0^5 


|i.    4      c:j.s  .St.LTlO.Si 
or  TUKEE-rKASS 
KCTCaS. 


h 

Motor  Motor 

no.  S^-COWliWItOlM  OP  TKRU-rBME  k: 

the  right-hand  meter  is  at  rest,  and  at  a  <^till  lower  power  fKlOr 
it  reads  backwards. — Elek.  und  Masch.,  March  i8 

Acceterometers. — Trotter. — .\  paper  with  illuvtrationb  on  »c- 
cclcration  and  accelerometcrs. — Lend.  Eng'ing,  March  9. 

F.leclrochrmkal  EquixatenI  of  .S'l/rrr.— Van  Dijk.— A  very 
full  paper  reviewing  the  results  of  previous  investigators  and  giv> 
ing  his  own  work.  The  fbltowmg  table  gives  die  values  {oor- 
reetcd>  obtained  by  various  pihysidsts: 


e-eriiw 


tUkie  ... 


0.0111S1 
•i,0(ll| 

0^*1  rito 
•.•till* 


F  and  W.  K«hlr*iMeli. 

K»vlfinli  «ni1  Sutgwiefc....  ,  .  

Pfll»»  iiul  I'oiier  o.aiiioi    van  Dlik  ami 

\  an  iJiik  dt.•vote^  coiiviiVrabic  "pace  lo  A  discussion  of  the  cor- 

rcc-.it  IIS  employed  by  Richards  which  led  the  latter  to  adopt  the 

value  o  (>:  n7^.  ai  d  lu  ln  xcs  that  hi*  own  result,  a  =  0.011180 

is  the  true  electrochemical  niuivalent  of  silver.— .4in.  Jour,  of 

Scifncf.  .\pril;  from  Ann.  d.  Phys,  Xo.  2,  1906. 

Syslfni  of  Unil.t. — Jl  wj.s't. — .-^n  article  >viKRCsting  a  new  sys- 
tem of  units  or  rather  a  new  ,«ystcm  for  determining  the  di- 
mensions of  physical  quantities.— L'frfairqgc  Elee^  January 
— Some  critidsms  of  this  articte  by  Brylindtt  with  replies  by 
JuppOnt  in  L'Ech'nige  ElfC.  Febnmry  17,  ;i.  Msrrh  3. 
Telegraphy,  Telephony  and  Signals. 

M,\r,:,i,  ii:,n:  •  >  Ac  phonic  Currents.— yi\:nwf.i.i..—.\  note  on 
a  lecture  before  tlie  Royal  Insiitulioii  The  speaker  emphasired 
the  necessity  for  measurements  in  telephonic  research,  ind  de- 
scribed various  app.Tratus,  such  as  the  delicate  micrometer  of 
Shaw  for  measuring  the  ainplitnile  of  the  motion  of  a  tele- 
phonic diaphragm,  the  tbermogalvanomieter  and  the  oadilograpik 
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For  producing  a  pure  sound  he  uses  either  CampbeU's  vibrating 
bar  or  his  own  tooihed-wheel  inductor  alternator.  The  chief 
experiment  of  the  lecture  conMSted  in  showing  simultaneously  on 
a  screen  four  series  of  waves  indicating  respectively  the  motion 
of  the  transmitter  diaphragm,  the  wave-form  of  the  current  en- 
tering the  line,  the  wave- form  of  the  current  at  the  receiving 
end  of  the  line  and  the  motion  of  the  received  diaphragm. 
Various  vowel  sounds  were  spoken  into  a  speaking  tube  connected 
lo  the  transmitter,  and  the  effect  of  adding  inductance  and  cap- 
acity in  the  artificial  line  was  dcmonstrate<l  by  the  shape  of 
the  curves.  A  thread  was  fixed  lo  the  diaphragm  in  each  case 
and  trassmitled  the  motion  to  a  light  mirror  fastened  to  a  wire 
round  which  the  thread  was  wound  once,  and  the  time  element 
was  given  by  a  moving  mirror  driven  at  a  uniform  speed  by  an 
electric  motor. — Lond.  Eire,  March  23. 

Miac*llaa«otta. 

Eleclric  Needle. — Owen. — Experiments  on  fields  of  force  due 
to  electric  charges  sufTer  as  compared  with  the  corresponding 
measurements  in  magnetic  fields  by  reason  of  the  impracticability 
of  obtaining  an  "electric  needle"  corresponding  to  the  oscillating 
magnetic  needle.  But  while  it  is  true  that  a  permjanenlly  elec- 
trified needle  cannot  be  obtained,  it  is  possible  to  have  one  that 
has  equal  charges  of  opposite  sign  induced  by  the.,fiel(l  The 
present  paper  contains  an  account  of  experiments  on'the  use  of 
such  a  needle  for  the  measurement  of  electric  fields,  steady  or 
alternating,  and  for  the  experimental  illustration  of  some  of  the 
laws  of  electrostatics.  After  a  presentation  of  the  theory  the 
author  discusses  the  disturbances  of  the  field  due  to  the  prc-^encr 
of  the  ne«dle,  and  deals  with  the  choice  of  the  needle  and  with 
various  applications,  for  instance,  for  measuring  high  voltages.— 
Phil.  Mag.,  March. 


Doble  Laboratory  Water  Motor. 
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Die  Abstimmung  I'Vnke.n'teluhai'hischer  Sr-Noca.    I.  Halfte. 
By  A.  Slaby.    Berlin:  Julius  Springer.   47  pages.  81  ill. 

This  pamphlet  of  47  pages  is  a  reprint  of  a  series  of  articles 
upon  the  "Tuning  of  Wireless  Telegraph 
Transmitters,"  published  by  Professor 
Slaby  in  the  Eleklrotechnischt  Ztit- 
schrift  during  the  year  1904.  The  series 
was  continued  during  igo5.  but  the  1903 
articles  are  not  included  in  this  pamphlet. 

Professor  Slaby  is  a  pmlcsvor  in  the 
Tcchr.iral  High  Schof>l  in  Berlin,  a  per- 
sonal frient!  ct  llic  German  Emperor, 
and,  after  Mr.  Marconi,  has  probably 
done  more  than  any  other  man  to  bring 
wireless  telegraphy  to  its  present  stale 
of  perfection.  l''or  several  years  past 
Professor  Slaby  has  given  a  course  in 
wireless  telegraphy  in  the  Technischen 
Hochichule  in  CharlottcnburR. 

In  the  present  pamphlet  the  mathe- 
niatical  theory  of  different  types  of  trans- 
mitter is  worked  out.  He  considers :  (l) 
Transmitters  with  direct  or  ohmic  link- 
ing of  the  oscillating  circuit  to  the  an- 
tenna, i.  e.,  the  oscillating  circuit  con- 
nected directly  to  the  antenna.  (2)  * 
Transmitters  with  inductive  linking  of 
the  oscillating  circuit  to  the  antenna 

cither  through  a  condenser,  or  through  a  small  electromagnetic 
transformer.  (3)  Transmitters  in  which  the  damping  is  made  a 
minimum.  No  startling  results  are  announced,  the  principles  de- 
veloped being  those  actually  applied  in  the  various  commercial 
systems  now  in  existence  <uch  as  the  Marconi,  the  Telefunken. 
the  De  Forest,  etc. 

BOOK  kECEfVED. 

CoBSo  PI  ELrmwTtcilNiCA.  Volume  H.  Motori,  Convertilori. 
Accumulatori,  Sistemi  e  Impi.mti  di  Distribuzione,  l-.impade  Elet- 
triche.  Trazione.  By  Giiiilo  (irassi.  Rome :  Casa  Editricc  Naxion- 
ale.   547  pages,  311)  illustrations.    Price.  16  lire. 


The  notable  work  that  is  being  done  in  this  country,  especially 
in  the  Western  States,  in  hydro-electric  power  development,  if 
reflecied  in  the  increasing  interest  that  is  being  uken  by  the  en- 
gineering schools  and  technical  colleges  in  electrical  and  hy- 
draulic questions.  Apparatus  of  the  most  improved  types  is 
licing  secured  for  the  engineering  laboratories  for  experimental 
and  research  work,  as  the  faculties  realize  the  necessity  of  having 
modem  machinery  for  instruction  purposes.  In  order  to  afford 
students  means  for  studying  the  development  of  water  power 
under  high  heads,  the  Abner  Doble  Company,  of  San  Francisco, 
has  designed  a  12-in.  water  motor  of  the  tangential  type  especially 
for  laboratory  use. 

This  small  machine,  which  is  illustrated  herewith,  is  self-con- 
tained, and  has  the  shaft  extended  far  enough  to  carry  a  pulley 
or  prony  brake.  The  buckets  are  of  the  well-known  Doble 
ellipsoidal  type,  of  the  same  design  as  have  been  used  so  suc- 
cessfully on  tangential  waler  wheels  up  to  9,000  hp  capacity. 
The  water  mulcir  is  provided  with  a  Doble  needle  regulating 
nozzle  for  hand  control,  so  that  the  jet  may  be  varied  to  give 
ihe  desired  regulation  in  speed.  The  housing  has  plate  glass 
»ides  in  order  that  the  students  may  easily  observe  the  water 
acting  OX'.,  and  discharging  from,  the  buckets. 

These  little  Doble  water  motors  embody  the  best  workmanship 
th..'  can  be  turned  out,  and  arc  designed  and  finished  exactly 
u|>on  the  same  lines  as  the  largest  Doble  wheels,  the  buckets  be- 
ing formed  of  independent  gun  metal  castings,  ground  and  pol- 
ished on  the  hydraulic  surfaces,  and  bolted  to  the  wheel  disc, 
each  by  two  body-bound  bolts  fitted  into  reamed  holes. 

The  motors  are  designed  and  constructed  so  as  to  operate  un- 
der heads  up  to  l.coo  ft,  and  arc,  therefore,  admirably  suited  for 
experimental  use  in  a  hydraulic  laboratory  under  all  pressures 
that  are  commonly  available.  Laboratory  wheels  of  this  type 
have  been  furnished  to  Gjlumbla  University.  Polytechnic  Institute 


I..MimiATOIlV  W.Mr.»  MOTOR. 

of  Brooklyn,  University  of  Iowa,  University  of  Missouri,  Univer- 
sity of  Illinois,  University  of  Texas,  Michigiin  School  of  Mines, 
University  of  Wisconsin,  University  of  Toronto,  University  of 
Colorado,  l^faycuo  Cfill»>gc  and  University  of  Pennsylvania. 
Parts  of  Doble  waler  wheels  for  experimental  purpose<  have 
been  furnished  to  the  University  of  Michigan  and  Massachusetts 
Institute  of  Technology.  The  University  of  Michigan  has  also 
purchased,  for  it'^  hydraulic  laboratory,  the  300-hp  l.ingential 
wheel,  which  the  .Wmvt  Doble  Company  exhibited  at  the  St 
Ijnuis  World's  Fair,  and  for  which  it  was  awarded  the  grand 
prize. 
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American  Electrical   Machinery    in  Foreign 
Countries. 

Japan  within  a  comparatively  few  yean  has  advanced  rapidly 
in  many  phases  of  modem  engitieeririg.  In  the  field  of  electric 
lighting  Japan  is  particularly  well  advanced  in  the  matter  of 
equipment.  The  Nagoya  Electric  Lighting  Company  is  about  to 
install  its  second  500-kw  Curtis  steam  turbine  (or  this  purpose. 
The  additional  equipment  includes  also  a  nine-panel  switchboard 
and  a  small  35-kw  horizontal  Curtis  turbo-exciter  set  made  by 
the  General  Electric  Company.  The  last-mentioned  machine  in- 
dicates how  closely  the  Japanese  engineers  follow  American  prac- 
tice even  in  details.  Another  country  old  in  civilization  is  adopt- 
ing American  electrical  apparatus  for  power,  lighting  and  rail- 
way work.  Note  has  already  been  made  in  these  columns  of 
the  electrical  transmission  plans  for  the  Kashmir  Valley  and 
another  order  from  India  illustrates  a  different  line  of  work. 
The  Rangoon  Trams  of  Rangoon,  Burmah,  have  35  General  Elec- 
tric 80  (40  hp)  two-motor  railway  equipments  for  service  on 
their  systems. 

In  the  we^itcrn  hcmi>plirrc  Mrxicn  represents  the  same  awak- 
ening in  industrial  enterprises,  and  is  rapidly  coming  to  the  front. 
Many  mining  properties  arc  being  extended  and  electricity  is  one 
of  the  chief  factors.  In  this  connection  the  American  Smelting 
&  Securities  Company  has  ordered  power  house  equipment  for 
its  Velardena  Mines.  This  apparatus  includes  two  General  Elec- 
tric 450-kw,  three-phase  revolving-field  generators  complete  with 
switchboards  and  exciters.  Electricity  from  the  famous  Nacaxa 
Falls  power  development  will  be  used  in  Mexico  City  for  light- 
ing, power  and  railway  purposes.  The  railway  lines  arc  operated 
by  the  Mexico  Electric  Tramways.  Limited,  and  this  company 
will  also  use  machinery  and  railway  apparatus  built  in  the  United 
Slates.  The  entire  equipment  for  the  railway  will  be  furnished 
by  the  General  Electric  Company  and  will  consist  of  four  com- 
plete sub-station  equipments,  generator  sets,  exciter  sets  and 
complete  switchboards  for  each  sub-station.  The  cars  will  be 
operated  by  two- motor  and  four-motor  equipments. 


Electrically  Driven  Grinding  Tools. 


The  British  Thomson -Houston  Company,  Limited,  has  devoted 
much  attention  to  the  application  of  the  electric  motor  to  ma- 


ri(,   1      l-UkTABLC  CLLCiaiC  GRIMICII  ON  LATHE. 


chine  tool  work,  and  as  a  rciuli  uf  experience  in  its  own  work- 
shops has  recenlh  prrf«fii-il  a  line  of  motor-driven  emery  wheels 
adapted  to  any  clas>  of  uork,  and  suitable  for  use  on  any  machine 
t<>ril. 

The  frame  of  the  motor  is  cylindrical  in  form,  and  is  a  steel 
casting  with  inwardly  projecting  p<.<lc>,  fitted  with  removable  mal- 


leable-iron tips,  which  serve  to  hold  the  field  spools  in  position. 
The  field  spools  are  furm-wound  and  the  armature  is  of  the 
slotted  drum-wound  type.  The  brushes  are  of  carbon,  and  are 
pressed  forw.ird  by  fingers  controlled  by  springs  so  arranged 
as  to  maintain  a  constant  pre'»surc  ihrnnghniit  the  wear  of  the 
brn<h.    Before  leaving  the  works  the  motors  are  subjected  to  a 


FIG.  2.—rOKT\BUt  ELECTRIC  CKINDEk  ON  MUKU  MILL. 


high  potential  test  by  the  application  of  an  alternating  pressure 
of  500  volts  for  one  minute. 

The  motor  is  provided  with  a  cross  slide,  the  bed  of  which  is 
cast  solid  with  the  frame.  A  fine  feed  is  obtained  by  means  of 
a  left-hand  worm  operated  by  a  small  hand  wheel,  and  gearing 
with  a  rack  let  into  the  bed  of  the  slide.  A  removable  tool  post 
is  secured  in  the  slide  and  allows  of  the  grinder  being  set  with 
its  axis  at  any  angle.  The  slide  is  amply  proportioned  and  adds 
greatly  to  the  utility  of  the  grinder,  |>ermitting  its  use  with  equal 
facility  on  any  machine  tool,  cither  with  or  without  compound 
head  or  slide  rest. 

The  grinders  are  wound  for  use  on  circuits  of  too  to  125  and 
200  to  350  voln,  and  are  made  in  two  sizes.  One  is  specially  suit- 
able for  use  with  small  machine  tools  and  for  light  tool  grinding. 


Fl<;.     — PORTABLE  LLECT1UL  URINbl^K  UN  FLANINO  SIACMINC. 


and  is  rated  at  '/i  hp  at  ajtao  r.p.ni.  The  other  is  designed  for 
moderately  heavy  grinding,  and  is  rated  at  %  hp  at  3,300  r.p.m. 

Compactness,  strength  and  durability  are  special  features  of 
Hritiih  Thomsjin-Hoiistiiii  electric  grin<iers,  and  their  general 
adaptability  allows  of  iheir  economical  use  on  a  wide  range 
of  work. 
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Effideacy.Tesc  of  Pekon  Water  WJieeb. 

A  report  recently  receivei!  from  a  test  niade  upon  two  Polton 
water  wheel  units  by  the  KevLi'Ja  I'jwcr,  Mining:  S:  Millins  Com- 
[i.itiy,  of  Bisliap,  Cal..  is  inlcrcsf.ng  as  slio',v;:ig  u  hat  etncicr.cy 
nay  be  cxp<'ciod  from  Ihi?  typo  ot  prirae-mosct  when  proj>erly 
designed  a:id  orcctciJ  1  lie  equipment  tcjted  consists  of  two  7S0- 
kw  geoerators,  each  direct-cunncctcd  to  a  Pelton  water  wheel 
<ipciltiBS  at  490  r.p.m..  under  a  static  head  of  1,065  ft.,  and  trans- 
mittiiig  poufcr  to  the  Goldficki  «ih1  Toaopab  dittriets  of  Nevaida. 
The  water  wkecb  were  wld  ondcr  •  rigid  guacuuee  to  devdey 
.  an  eilieieiiqr  Af  80  per  ecn^  aad  «  acilM  of  Ohaiiitini  MMa  mm 
coaductcd  bjr  tile  engineeri  of  die  Kerada  I^er,  Mitting  ft 
Milling  Company  under  the  foKowing  cof.ililiniis : 

The  station  load  was  first  cariirrii  by  unit  No.  j  and  the  test 
made  on  unit  No.  i.  The  test  load  was  carried  by  a  water 
rheostat  and  me.i^tin  mciits  of  the  power  were  made  by  watt- 
meters. Keadms'i  aUu  taki^n  by  voitmctcrs  and  ammeters. 
The  load  was  constant  and  the  test  extended  over  one  and  onc- 
Indf  iiows.  The  electric,  windage  and  friction  loiaeB  of  tbe 
Kcnerator  were  aiterwarda  olKuiied  by  nmniiig  jtlie  feneiMor  m 
a  iDolor.  The  water  preaaare  waa  neaanred  by.  a  gauge  ittB«dh«d 
to  ibe  juat  tecic  of  tlic  gate,  and  an  aUowaiKe  waa  made  for 
Out  vciodty  head,  whidi  waa,  however,  amall  at  this  potnt  The 
water  waa  measured  by  an  accurately  constructed  weir  in  the 
tall  race.  Taking  the  readings  of  the  wattmeter  and  adding  to 
it  the  power  iicceisary  to  run  the  scneratnr  .i-,  a  niiiiur,  it  was 
jLnnid  that  of  the  total  theoretical  powfr  ui  tlic  water  as  it 
entered  the  nozzle,  the  wheel  delivered  10  !l;e  bh.ift  <.il  the  gen- 
erator 82.8  per  cent.  The  test  was  made  under  the  supervision 
of  Engineer  J.  D.  Galloway,  assisted  by  the  siipcr-.i-.tendent  of 
the  eleclric  ptant  A  third  Pdton  wheel  of  j/xx>  hp  capacity 
ia  now  heiag  imtallcd  in  ike  aaae  biMmul 


Freight  ChaigM  on  Old  DynunoB. 

The  Intcr.state  Commerce  C"iiiinivsi,jn  has  <.t.iHai:ieJ  tbe  rail- 
roads in  a  rcrt-nt  decision  on  tl»«  cotniilaint  ui  the  Nmioiial  Ma- 
chinery &  Wri'cking  Company,  as  to  charges  for  freight  on  an 
old  tiyiiamo ;  but  lias  suggested  changes  in  the  scale  or  daattifira- 
tion.  The  ruling  is  an  important  one  as  dealing  with  a  hurge 
class  of  electrical  apparatus,  and  is  given  in  full  below: 

Two  qtieataena  accm  to  be  presented  by  this  record.  Fiial^ 
shonM  the  rale  ax  acmnd-hand  dynanoa  he  Icsa  than  that  on 
new  dynamoar  Second,  shoiild  the  rats  on  dynamos,  when  they 
aie  only  vahiable  aa  jnnl^  be  the  aame  aa  on  new  dynamoa?  We 
know  of  DO  nistance  where  the  rate  on  second-hand  artides,  as 

such,  is  leis  than  the  rate  on  tlic  new  article.  There  are  ca=e^ 
where  a  l<iwer  rale  is  inijKisrd  \\'r.c\]  ,1  machine  is  returned  for 
repairs  than  wo-.ild  be  jmpo.scd  npot;  a  single  moveincnt  01  the 
machine.  The  Western  Clasaitkation  pritvides  that  when  goods 
which  have  been  shipped  to  a  given  destination  are  for  any 
reaaon  returned,  a  rate  one-half  the  going  rate  afaali  be  applied 
Under  tbe  Official  Classillcation  shipmenta  of  household  fumi- 
inre^  when  rdeaaed  lo  the  valae  of  fs  per  100  ponndi,  take  a 
Sni-daaa  lalc^  m  afafaiat  a  nte  of  one  and  a  half  tsoea  firu  dass 
when  net  ao  rdeaaed.  Theae  inatances,  and  others  which  mi^t 
be  cited,  reeofntre  to  an  extent  the  principle  that  tbe  condition 
and  value  '  f  tbe  property  may  property  be  taken  faito  account  in 
determining  the  classificalion. 

It  may  also  be  noted  that  in  the  L^l■.ine^^  of  b:oi<iliin;  these 
second-hand  dynatnc?.  tb^  dynamo  when  shipped  from  the  electric 
light  station  U  the  t-uiory  is  ir.  (lie  nature  of  a  raw  material 
which  is  to  be  converted  into  a  manufactured  product.  Its  value 
ii  very  much  less  than  that  of  a  new  dynamo,  and  that  value 
depNRids  largely  upon  the  freight  rate.  In  the  case  before  us 
die  complainant  paid  |8s  for  this  machine  and  waa  charged 
for  Itt  tran^rution  to  Ocveland.  If nch  might  be  said  in  ftisor 
of  a  rtile  which  wtnild  apply  a  lower  rale  to  second-hand  dynamos 
\. '  1  liipped  from  the  electric  light  station  to  the  repair  shop 
tnan  is  charged  upon  either  a  new  or  second-hand  dynamo  when 
sent  to  the  station  for  use;  but  that  i<  a  question  of  policy  for 
the  railroads  thentseWes.  This  commission  cannot  say  that  it  is 


unjnit  or  unreasonable  to  re^tuft  the  same  charge  for  tbe  tians> 
poitation  of  the  new  and  tiie  aecond-hmd  dynama 

The  second  question  is  an  entirely  different  one.  The  dynamo 
is  no  longer  valuable  as  such;  it  has  ceased  to  be  an  etectric 

riiachme  and  h;>>  .ec nr.^  a  combination  of  copper,  brass  and  iron 
scrap,  Should  the  ;arae  rating  be  applied  to  this  a»  to  the 
dynamo? 

Under  the  O&cial  Classification  many  iron  artides  in  less  than 
carload  lots  are  rated  aa  third  class.  Most  kinds  of  machinery  are 
second  dass.  Dynamos  are  first  daas.  Asanming^  witbont  ex- 
pnasiag;  at^  opinion  qpon  that  snbjcel^  that  fhia  tatinf  of  dyna- 
mo* ia  jnat  and  leaaonahk  it  uinat  be  iqmi  Oe  gmund  tbtt  Oe 
^ynanio  ia  a  valtiabte  and  ddieate  piece  of  mechanism  which 
cm  afford  to  pay  a  higb  rate  of  carriage  and  which  requires 
great  care  in  handling,  N'ciiher  of  these  things  can  be  af- 
firmed of  ilia!  dyiiJiiiK.i  when  :t  ha;;  become  junk.  Its  value  is 
i!o  ^rniii  I  tliaii  ;he  selling  price  by  the  pound  of  the  metal  which 
It  contains,  nor  indeed  as  great,  since  a  certain  amount  of  labor 
inu>t  be  expended  before  even  that  pnce  can  be  obtained.  It  is 
apparent  that  there  ought  to  be  some  uny  ir.  -.vhich  this  actap 
can  be  shipped  at  a  less  rate  than  wonld  be  applied  io  the  dynanuK 

The  railroad  witnesses  State  tint  diis  can  be  dime;  that  the 
taiitfa  provide  a  fonrtb  daaa  nte  agao  iron  wenf  and  a  thinl 
data  rate  upon  copper  and  brasa  acrap;  but  thqr  fwrfher  alale 
that  in  order  to  obtain  this  rate  the  aenp  must  be  presented 
for  shipment  in  boxes  or  barrels.  In  other  words,  fbSt  dyauao 
must  have  been  broken  up  at  Marietta  before  it  waa  oifcfed 
for  shipment  The  applicjtion  of  such  a  rule  would  have  pre- 
vented the  coiiipl  oiiant  irom  liaruilirig  this  dynamo  or  from  doing 
n  «iniiiar  business  at  otiier  paints,  and  we  see  no  good  reason 
for  its  enforcement.  It  was  said  by  the  same  railroad  witnessea 
that  a  steam  engine,  or  the  flywheel  of  an  engine,  or  a  steam 
boiler  might  be  shipped  at  the  scrap  rate  without  being  broken  in 
IMecei,  provided  it  was  manifestly  of  00  further  use  for  iia  orii^ 
inal  puipoae.  Ia  the  same  way,  we  tb^  it  shonM  be  possible  to 
AJp  aa  Jnnk  a  djmamo  which  Has  been  bought  for  that  pur- 
pose and  wfafeh  has  actually  no  other  value.  Such  a  dynatno 
i;ced  not  be  boxed  nor  otherwise  prepared  for  sliipmnit,  and 
It  should,  ot  couric,  bear  the  fate  applicable  to  the  hiRhest  class 
metal  used  in  its  construction. 

The  defendants  insist  that  the  application  of  such  a  rule  would 
open  the  door  to  fraud,  and  that  dynamos  which  were  in  fact 
intended  to  be  r^aired  and  resold  as  second-hand  dynamos  would 
he  shipped  as  scrap.  While  this  objection  has  some  force,  we  do 
not  regard  at  aa  eontroUingi  Fiia^  while  it  ia  tm  ttaat  railnmds 
ate  fofcad'  to  cralinnaUy  guard  againit  adadetcfipthnia  of  prop* 
crtp,  wo  Mm  Mak  that  sometfaii^  aboiiid  be  left,  in  dealing  be- 
tween the  carrier  and  the  public,  to  the  good  f^ttb  of  both  parties. 

Second,  a  dynamo  Is  a  delicate  jHece  of  mechanism  which  re- 
quires ordinarily  careful  preparation  for  its  .safe  transpor- 
tation by  rail.  Few  shippers  would  vei'.tiirr  lo  offer  r<  dyn.imo  of 
much  value  witliout  such  preparaitoit,  $aiice  the  railroad  would 
be  absolved  from  all  care  in  its  carriage.  Third,  the  railroad 
has  it  in  its  power  to  make  sure  of  the  good  faith  of  the  shipper 
by  rccjuirinjj  the  dynamo  to  be  mutilated  before  leaving  the 
hands  of  the  delivering  carrier  at  destination.  It  appeared  from 
Iho  testimony  that  this  rcqwremcnt  had  00  aevccal  occaafcma 
been  imposed  upon  coanplainant  as  a  condition  ot  the 
scrap  rate  npon  its  shipment  P^haps  tMs  might  be  dene  befisre 

Jc'ivcry  for  sbrpmcttt. 

The  shipment  ir.  qucition  was  boxed  as  a  dynamo,  and  wa;, 
as  far  as  could  be  seen  by  external  inspection,  in  fact  a  dynamo. 
It  was  d<?scr:bed  by  the  Marietta  Electric  Light  Company  as 
"scrap  iron,"  hut  that  con:pany  understood  that  the  machine  waa 
In  fact  bought  by  the  complainant  as  a  second-hand  dynamo,  and 
that  this  description  was  intended  to  secure  a  lower  rate  of 
freight  Under  the  drcwnataneea,  we  think  that  the  defendanta 
were  josliSed  in  applying t«  lithe  dynamo  latc^  and  this  complaint 
win  he  dismitied;  but  we  afso  feel  ttnt  (he  ndm  of  the  carrlcra 
should  be  so  modified  that  the  complainant  eonid,  had  it  decled, 
have  shipped  this  dynamo  for  what  it  in  fact  was,  namely, 
junk.  We  do  not  attempt  lo  make  any  order,  for  we  have  no 
authority  to  dn  so.  but  call  this  to  the  attention  of  the  defendania 
in  the  hope  that  they  may  give  it  consideration. 
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Millihour  Stop-Watch. 


The  accompanying  illustration  shows  a  stop-watch  designed  for 
electrical  meter  testing  work,  which  has  proved  to  be  a  successful 
tool  in  the  hands  of  the  mcterman,  as  it  enables  him  to  do  away 
with  many  calculations  and  permits  the  use  of  testing  methods 
of  simplicity  hitherto  unknown.  1  he  watch  is  non  magnetic  and 
has  a  running  time  of  .01  of  an  hou  •  for  the  complete  revolu- 
tion of  the  large  hand.  The  dial  is  divided  into  ten  divisions 
representing  .001  of  an  hour  or  one  millihour. 

The  object  of  this  appliance  is  to  get  readings  direct  in  decimal 
parts  of  an  hour,  since  the  watt-hour  is  the  standard  for  the 
measurement  of  electrical  energy. 

If  a  watt-hour  meter  shows  a  certain  number  of  watt-hours 
(revolutions  X  watt-hour  disc  constant)  in  a  certain  number  of 
milUhours,  the  quotient  of  both  will  give  the  load  in  kilowatts 
passing  through  the  meter. 

If  a  given  load  in  watts  is  applied  to  the  meter  for  a  time  of 
10  millihours  (too  divisions  on  the  watch)  it  can  be  arranged 


Mtu.iiio(;a  WATCU. 


so  as  to  compel  the  disc  of  a  correct  meter  to  complete  one,  two, 
three,  etc,  revolutions  in  this  space  of  time.  Tlte  same  meter  if 
out  of  adjustment,  for  instance,  slow,  will,  under  the  same  load, 
make  the  same  number  of  revolutions  in  a  longer  time,  and  the 
watch  will  show  direct  without  calctilation,  in  hundredths,  the 
correction  factor  of  the  incorrect  meter,  thus  saving  time  and 
cutting  out  all  liability  to  error.  This  watch,  it  is  said,  has  found 
acceptance  by  a  number  of  California  electric  companies,  and  is 
sold  by  Mr.  Kleincnbroich,  Oakland,  Cal.,  and  has  been  brought 
to  our  attention  by  Mr.  J.  Van  der  Zande,  of  the  United  Rail- 
road* of  San  Francisco. 


Round   Pattern    Direct-Current  Switchboard 
Instruments. 

The  line  of  direct-current,  round-pattern  switchboard  instru- 
ments made  by  the  American  Instrument  Company,  of  Newark. 
N.  J.,  of  which  the  accompanying  cut  illustrates  the  form,  are  of 
the  movable  coil,  permanent  magnet  t>'pe.  As  instruments  of  this 
type  have  been  in  general  use  for  years,  and  are  universally  con- 
sidered to  be  most  satisfactory  for  measurements  on  dircct-cur- 
rrnt  circuit*,  it  is  not  necc5s.iry  here  to  dwell  upon  their  principle, 
and  reference  will  be  confined  to  the  specific  construction  and  de- 
sign of  the  instruments. 

Long  previous  experience  had  indicated  that  the  usual  method 
of  pivuting  movable  coils  in  instruments  of  this  class  is  respon- 
sible for  most  of  the  troubles  encountered  in  actual  switchboard 


service;  also  that  a  large  percentage  of  the  causes  which  make 
such  instruments  defective  after  being  installed  and  in  daily  use 
for  any  length  of  time,  are  due  to  the  cases  not  being  perma- 
nently dust-proof.  That  is,  they  allow  the  accumulation  of  dirt 
between  movable  and  fixed  parts,  which  tends  to  obstruct  the 
free  operation  of  the  instruments. 

Special  care  is  given  to  pivoting  the  movable  coils  of  the 
"American"  instruments  in  such  manner  that  if  free  of  friction 
when  new  they  will  remain  so  always.  This  is  accomplished  by 
using  highly  polished  cylindrical  steel  pivots,  joumaled  in  the  best 
grade  of  watch  jewels.  The  mechanical  difficulties  in  producing 
in  this  way  an  instrument  which  docs  not  show  any  noticeable 
friction  are  greater  than  if  the  method  of  placing  conical  pivots 
in  conical  jewels  is  used ;  but  when  otvce  accomplished  an  instru- 
ment of  this  kind  will  remain  practically  frictionless  for  many 
years.  In  the  case  of  conical  pivots,  an  instrument  will  seldom 
show  any  friction  under  the  first  laboratory  test,  but  will  develop 
serious  friction  as  soon  as  tlie  microscopical  point  of  the  pivot 
is  damaged  by  transportation,  by  handling  in  erection,  or  by  the 
continuous  vibration  to  which  switchboards  are  usually  subjected. 

The  cases  of  the  switchboard  instruments  are  designed  so  that 
ample  surface  is  provided  where  detachable  parts  are  joined,  and 
.ire  guaranteed  to  be  perfectly  dust-proof.  In  this  way  the  vital 
parts  of  each  instrument  are  protected  efficiently  from  any  ac- 
cumulation of  dirt,  which,  if  present,  would  interfere  seriously 
with  satisfactory  operation. 

The  permanent  magnets  arc  made  of  the  best  magnet  steel  ob- 
tainable, hardened  and  aged  in  accordance  with  the  most  im- 
proved methods.  The  movable  sx'stcms  combine  lightness  with 
extreme  stiflTness,  and  with  the  method  of  pivoting  used  it  it 
claimed  to  be  impossible  for  the  moving  coil  to  come  in  contact 
with  the  pole  pieces  or  core  of  the  magnetic  system.  By  the  se- 
lection of  a  proper  winding  for  the  movable  coils,  the  instruments 
are  given  a  somewhat  larger  torque,  which  permits  the  use  of 
stronger  controlling  springs.  Zero  errors,  so  often  noticeable 
in  other  instruments,  are  completed  avoided.  The  power  con- 
sumed in  the  instruments  is  stated  to  be  not  noticeably  larger 
than  that  In  the  best  of  other  makes. 

The  series  resistance  in  the  voltmeters  is  wound  perfectly  non- 
inductive,  and  all  voltmeters  have  a  negligible  temperature 
coefficient  In  the  ammeters  the  combination  of  instrument  and 
shunt  is  also  compensated  over  a  large,  and  for  all  practical  pur- 
poses, a  sufficient  range  of  temperature.  All  voltmeters  are  ad- 
lusted  to  a  uniform  resistance  per  volt,  and  therefore  multipliers 
can  be  interchanged.  All  ammeter  shunts  are  adjusted  to  the 
«aine  drop  of  potential  and  are  also  interchangeable.  The  shunia 
are  constructed  to  dissipate  the  heat  generated  therein  in  a  most 
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satisfactory  way,  and  will  not  overheat  when  run  continuously. 

The  scale  opening  in  the  front  of  the  case  is  considerably  larger 
than  the  instruments  of  other  manufacture.  Thus,  more  light  is 
admitted  to  the  scale  and  it  can  be  read  more  clearly.  While  back 
connections  are  preferable  through  obviating  the  necessity  on 
the  part  of  the  buyer  of  drilling  holes  through  the  switchboard 
for  leading-in  wires,  the  instruments  are  al«.o  furnished  with  suit- 
able binding  posts.  .Ml  instruments  can  be  converted  into  the 
"flush  type"  by  the  mere  addition  of  a  special  guard  ring,  easily 
nti.ichable  to  a  switchboard. 
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Cammtrciai  IntetUMenet. 

*  THE  WEEK  IN  TRADE.— Reports  show  that  reuil  uade  has. 
in  g«Deii],  been  stimulated  tgr  the  spring  weather  couditioiN:  that 
tbt  winter  wheat  liiuation  is  excdleoc,  and  tiut  ttci«  i«  «ao- 
tnuttd  activity  in  nearly  all  liiua  «f  indwtiy.  Wlwty  caniil||S 
m  heavy ;  bank  clearings  have  laeniMd  and  dttiK  to  UHle  ad- 
vene effect  of  tlie  coal  atinei's  partial  shutdows.  The  nah  of 
qMug  jobbing  b  bqw  abovk  over,  hut  improved  rciiil  demaitd 
has  alrea^  evoked  aome  leovder  huaincss,  and  eneottttfiiw  le- 
poels  aa  lo  cntanfed  orders  lisr  Ml  ddivery  prescot  thafluelves. 
Bradtlrttta  itports  that  the  fsilntes  lor  the  first  qtianer  of  1906 
BHBihcr  4791,  a  decrease  of  5  per  ecot  Iron  igoSi  of  a.6  per 
cent  from  1904-  LialaHtiea,  while  a»  per  cent  larcer  than  in 
1905.  are  a6  per  cent  sndUer  tiban  b  1904*  The  nambcr  of  fail- 
am  donini  the  week  endinc  April  5  was  tsi.  against  1^  in  the 
week  fnvwiis  and  170  in  the  corresponding  week  laat  year. 
Clearings  for  Ifsich  (aineliy^foitr  cities  reporting)  aggiaiade 
fi^i/i7i,iai,  a  fnctioQ  of  i  per  cent  gain  on  Mardi,  1905, 
despite  a  deeraase  of  4  per  cent  at  New  York  For  the  quarter 
cleaihigB  at  alt  cities  aggre^e  $|i«S3StS0<MC<',  a  gain  of  17  8 
per  cent  over  1903  and  of  63  per  cent  over  1904.  The  coaJ  strike 
on  April  I  did  not  cause  a  toul  shutdown,  exeept  in  die  anthracite 
field.  In  he  Pittsburg  district  half  the  operators  granted  the 
190J  -^cale  imtiied^ately,  and  the  same  is  trae  of  central  Penn- 
sylvaaia.  The  Maryland  and  West  Virginia  non-union  mines 
coatiniied  at  Woirk.  In  Ohio,  Indiana  and  Illinois  the  shutdown 
was,  however,  more  marked.  Stocks  of  coal  vary  with  the  re- 
gions affected.  Chicago  stocks  are  said  to  equal  30  to  90  days' 
consumption  for  manulacture,  and  the  railways  are  said  to  be 
well  supplied  and  are  handling  a  record  tonnage.  Price  advances 
to  those  in  need  range  from  50  to  75  cents.  In  antlir.icitc  the 
actual  advance  is  50  cents,  but  the  failure  of  the  usual  spring  cut 
to  go  in  force  makes  the  advance  over  a  year  ago  |i  per  to:i  No 
real  pinch  is  expected  in  supplies  unless  the  strikt-  l.ivti  a  kng 
while,  which,  at  pre'tnt,  does  not  !eem  likely.  Klcctru:  ligliung 
and  street  railway  companies  .ire  i;ridrr.st'iod  \o  li.ivc  taken  good 
care  of  thfin'5r?ves.  Thus  die  New  York  K(:i5on  Company  is  »aid 
to  have  atxj.acxj  tons  At  its  Sli.nlysitle  depot  or.  the  HmJsDn  Rivrr 
opMsitc  Manliattati  Isl.Tiui  P:s:  iron  is  a  little  tnnre  ait;\e  so 
far  as  detnand  and  inr]inry  pn.  hiu  prict-N  are  pmliahly  loHrr  It 
ts  thought  that  tlie  coal  miners'  dii^iiili-'niie  will  occasidn 'l.itle 
inconvenience  unless  protracted,  a'^  ilie  strike  is  but  partial  and 
manufacturers'  stocks  ate  ninpie,  Uiough  anthracite  furnaces  in 
the  East  may  be  afftiti  d  la'cr  on.  New  business  in  steel  rails  is 
of  moderate  voliir-n-.  .\  heavy  business  in  structural  material  is 
in  sight.  Deniarid  fnr  plates  is  not  SO  Rood,  but  deliveries  are 
heavy.  Siieet  bars  are  s.-arre.  Ost-iron  pipe  is  m:ire  aclive  and 
some  K<«>''  bii-vncss  is  in  sight.  In  some  te.tinr-.s  demaiLd  for 
old  material  has  improved,  but  in  uther*  pricas  arc  weaker. 
Copper  1?  ^;ca-:h..  l.'i:  ilomfstic  S..>if,-^.i  sIikSi'Iv  d:-clined.  thouRh 
ovcr-?ea  interests  purchased  more  freely.  The  machinery  trade 
is  active,  and  while  the  coal  mlrters'  tronUe  doea  not  fO  tSBIWliced, 
it  has  not  interfered  with  b«s.iiicis. 

ELECTRIC  SERVICE  SUPPLIES— The  new  Electric  Ser- 
vice Siipplte?  Company  is  a  roT)«o!id.ition  of  the  Mttvfr  &  EnR- 
l\in<1  Company,  'it  Pniladrliiliia.  the  Giirt'in- I">.iii:i-U  CVnnpan'..  n' 
Keokuk,  la.;  the  Eleflnc  Dc^'ices  Conip:iny,  also  ot  that  pla>--' ; 
and  Porter  &  Berg,  c  i  Chicago  The  n:  u  company  has  been 
formed  with  tlie  lollowin^  otTicers :  President,  C  T  M:»y#r; 
first  vice-president,  J.  W.  Porter;  second  vice-president,  J.  V  E. 
Tittis;  secretary,  Max  HetR,  and  treasurer,  A.  H.  F.nc;lun4. 
.Sales  oHices  will  be  maintained  in  Boston,  New  York,  Phiia- 
delphia.  Pittsburg.  Cleveland,  Chicago,  Atlanta,  Birmingham, 
New  Orleans,  St  I-ouis.  Kcoknk,  Kansas  City.  Sar.  Francisco 
and  Los  AnRcles.  The  Mayer  v"!:  Kn^Uind  Ccjmpary,  cf  Plnla- 
delphia,  has  been  one  of  the  l-irK'-st  coiuerns  in  the  wurld  devoted 
to  the  electric  railway  suinily  business  exclusively  When  the 
tlrni  was  founded  in  Oecitnbcr,  1895.  by  Chas.  J  Mayer  and 
A.  H.  Englund,  it  brt;an  business  b>-  handling  the  manuiacfjres 
of  the  R.  D.  Nnltall  Cotn^.anv  and  the  iiucrnatiLina!  Rcjtlslcr 
Company.  Siirntly  artcrw.ird  the  line  itisuUiKoji  of  the  Macallen 
Cnm()any  \sas  taken  np  At  tint  time  the  company  had  two 
small  offices  in  the  Betz  Building.   To-day  the  company  is  the 


sole  occupant  of  a  splendidly  equipped  nine-StOry  itrucniie,  luv- 
ing  a  6o-ft.  front  on  I-ilbcrt  Street  atnJ  a  depth  of  80  it.  extend- 
ing tlirough  to  Commerce  Street.  Tlie  line  of  ra.atcrials  handled 
by  this  cc^mipany  lias  urowii  so  c.vtetrsive  tliat  only  brief  mention 
cm  be  made  heie  of  us  sfmcialtics.  These  comprise  '"Protected" 
rail-bonds;  Nuttail  gears,  pinions  and  trolleys;  Brady  bearings, 
journal  boxes,  etc.;  International  registers;  Macallen  insulation; 
Sterling  varnishes  and  paints;  Ljuti  sheet  steel  gear  c.i.se«,  Pack- 
ard incandescent  lamps,  and  many  others  The  hrm  of  Porter 
4  Berg  was  organized  by  J.  W.  Porter  and  .Max  A.  Berg,  in 
1899,  to  conduct  a  general  electrical  .supply  business,  itji  hci.i 
quarters  in  the  Manhattan  Builduig,  Chicago.  In  1902  larger 
quarters  were  taketi  at  ^05  Dearborn  Street,  the  entire  second 
(kior  of  which  serves  for  the  offices  of  the  company,  while  the 
«,irehousos  aic  located  at  45  Plymouth  PUiee,  directly  opposite. 
Under  the  new  arrangement  llicse  offices  .ind  warcroom.s  will 
now  handle  all  of  the  Mayer  &  Englund  devices  besides  the 
products  of  the  tsvo  Keokuk  companies  mentioned  below,  IticSe 
are  the  Garion- Daniels  Cunpaiiy.  of  Keokuk,  la.,  which 
has  dorie  so  much  valuable  work  in  the  development  of  lighting 
.ipparaf.;s  and  other  protective  devices,  was  founded  in  i8q2.  and 
.since  lias  been  managed  by  J.  V.  E.  Titus.  In  1901  the 
Electrical  Devices  Company  was  formed  in  Keokuk  by  the  same 
interests  to  push  the  ".^utOIt^ofoneer,"  a  mechanical  device  for 
legulatiii^;  tlie  sjiecd  of  controKer  a;>iilic,irion.     It  is  intended 

to  use  the  ICeokuk  plant  of  these  companies  for  the  manufacture 
of  other  prodncts  handled  Iqr  ^  Electric  Scrvfee  Stqqdies  Coo* 

pany. 

NIAGARA  TROLLEY  BRIDGE.-The  Trans-Niagara  Bridge 
Company  has  been  incorporated  at  AUanjr  for.tiie  construction 
of  a  bridge  to  cost  (SooJiMo  for  trolley  service  aercMs  the  river 
at  Niagara  Falls  300  feet  below  the  present  upper  steel  arch 
bri<^  and  connecting  the  Internatioiuil  Railway  system  on  the 
.\mcrican  side  with  the  McKcnzie-Mann-NichoUs  system  of 
electric  roads  in  Canada.  This  will  permit  the  running  of  through 
electric  cars  between  Buffalo  and  Toronto,  Hamilton  and  other 
Canadian  cities  and  between  Rochester  and  Lockport  through 
Niagara  Falls  to  Hamilton  and  Toronto.  When  the  new  bri<^ 
is  finished  the  present  iipper  brki|e  will  lie  reserved  for  canriagas 
and  pedestrians. 

MAGNETITE  IRON  OREw^Witherbce,  Sherman  tk  Compai>> , 
Inc.  opeimttoit  the  well-known  magnetite  ainaa  it  IDBnflH 
N.  Y..  have  recently  shipped  carload  lots  of  concentrated  iran 
of  over  71  per  cent  purity  to  the  Gancial  Electric  Conpaity, 
Sdianectady,  N.  Y.,  and  to  the  Ubnsanto  nwimical  Works,  St 
Lonis,  Mo.  Onfy  once  have  tliese  fignres  heen  surpaased  when 
a  carload  analsnhig  7f  Jli$  per  cent  iron  was  shipped  to  the 
Gcneiat  Electric  Company.  The  avet«|a  iron  in  the  daily  oo^t 
is  ftom  66  to  ^  per  cent  for  the  pareit  pade,  none  iaUfaf 
below  60  10  6t  per  cent  for  Oe  lowest  sradih  with  the  outpnt  of 
die  nrines  appfoaehinf  the  900UO00  ton  per  year  mark. 

11;K1!1.\KS  for  parts.— Ten  .Vmerican  turbines  and  other 
m.ichiiic»  are  to  be  installed  in  Paris  for  the  purpose  01  gener- 
ating electricity  to  operate  a  network  of  street  railways  in  that 
city.  The  French  Thomson- Houston  Companv  representative 
oi  the  General  Electric  Company  has  secured  the  contract  for 
all  the  eieftrica!  equipment  of  these  roads.  The  work  involves 
the  installalicr.  of  the  largest  steam  turbines  ever  used  in  France. 
The  contract  is  worth  about  $3,000^000.  The  capacity  ,f  the  plant 
wM  be  8QtiM»  hp. 

BELFAST.  IRELAND,  PLANT.— The  fine  plant  at  Belfast; 
to  wUcb  special  attention  was  directed  recently  in  these  pages; 
was  carried  ont  by  the  J-  G.  White  &  Company,  of  Tondon, 
Gngtottd,  who  were  entmstcd  with  the  whole  contract.  This  is 
one  of  the  largest  contracts  of  the  kind  done  of  late  in  Great 
Britain,  the  amount  hivdived  bdng  no  less  than  $2,300,000,  and 
the  work  indudKns  power  station,  track,  overhead  construction, 
iind  oOier  details. 

ORDFR  FOR  JAPAN.— The  .\mcrican  Tr.iding  Company,  of 
-New  York,  recently  purchased  another  i8-in.  by  ^^-\n.  Reynolds' 
heavy-duty  engine  from  the  AUis-Chalmers  Company  for  ship- 
ment to  Japan. 
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THE  STROMBERG-CARl^O.V  TELKPHONF.  MANliFAC- 
TURING  COMPANY,  Rochester,  X.  V.,  reports  having  just 
cloMd  a  contract  with  the  Kinloch  Long-Distancc  Telephone 
Company,  of  St.  Louis,  Mo.,  for  10.000  central  energy  telephonei. 
This  is  the  first  order  the  Kinloch  Company  placed  for  new  tele- 
phones to  be  used  in  conjunction  with  the  I7/XX>-line  switch- 
board now  being  iniuUed  by  tbe  Strnmbett-Qirlsao  Cangpuqr. 
This  it  one  of  vny  Inicft  ioMdUlioiii  in  <he  indapandcot 
fidd. 

KOERTING  GAS  ENGINE  ORDERS— SfaMe  last  October 
the  Kocrting  Bros.  Co..  Koertingsdorf,  Germany,  have  closed 
contracts  for  17  two-cycle  gas  engines  raitging  in  size  from  300 
to  a,3oo  hp  to  be  installed  in  various  ports  of  Europe.  Several  of 
these  are  repeat  orders,  showing  the  cneeett  wilfa  which  the  htft 
tiu  engine  is  moeting  in  Snsope. 

WIRELESS  EQUIPMEIffT.— Th«  Staadatd  Oil  Conqiaiqr  haa 
fivca  an  «c<der  to  the  Aflantic  De  Forest  Wireless  Company  to 
•(i4p  ^  t>*K  Skmiard  with  De  Forcat  wirclcas  iastnmients.  The 
Simiard  it  ciimc<l  ^  eoutwiae  towing  for  the  Sttndard  Oil 

BROOKLYN  EDISON  IMPROVEMENTS.— The 
Bdiion  Compeny  proposes  to  spend  this  year  $3,000^000  ia 
worh  and  in  putting  more  of  its  wires  undergrouad 


Financial  IrtfelU/fence. 

THE  WEEK  I.\  WALL  STREET.— Stock  prices  developed 
irregular  tendencies  on  the  unexpected  firmness  of  money  and 
uncertainty  about  the  negotiations  between  the  coal  minors  .md 
operators.  Manipulalivi-  ailvatices  were  pintinlly  si!cof-s:iK,  but 
public  intcrnt  and  p.irlicip.ilion  were  slight.  Stress  continues  to 
be  laiiJ  ui>oii  tile  j.<vorab!c  crop  prospects,  the  activity  of  busi- 
ness and  the  excellent  earnings  of  both  railroad  and  industrial 
properties,  yet  the  condition  of  thr  nii  i:  ■  \  m.'itWet  is  c.ilculatcd 
to  create  con!<ervritism,  and  it  is  presumable  that  large  financial 
iTUcrcsts  ,irL-  -.vl  111  sympathy  with  the  attempt  to  mark  up  5tock 
prices  in  the  face  of  call  loan  rates  ranging  from  6  to  30  per 
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cent.  The  action  of  the  money  market  is  directly  attributable 
lo  the  enlarged  empb>>ni<'nt  and  demand  for  money  all  over  the 
country,  not  only  in  legitimate  business  channels,  but  in  conned 
lion  with  speculative  operations  in  real  estate,  which  have  assumed 
considerable  dimensions  and  activity  at  variou'  cities  The 
United  Slates  Steel  stocks  devcloprd  con'-idrrablr  -irciiKih,  the 
support  given  to  them  being  based  on  a^Mlr.-lllce«  that  the  com- 
pany will  not  be  placed  at  any  dis'id\ aiit-iRf  as  rcijard^  its  COai 
supplies  by  the  strike,  .^mais.iniati-d  Copper  was  more  or  less 
of  a  feature,  its  advann-  b^ine  acci.mpanicd  by  talk  of  an  in- 
crease in  the  dividend  rate  The  market  b  r  elniric  securities 
wa«  wr:ik  in  the  main  and  nvnt  of  ihr^i-  ^ll■l-k^  are  lower.  Allis- 
Chal^ler^  common  closed  at  ;i'i;  aiiil  preferred  at  S'H'  these 
<|tlotation"  rrpn-^cntitig  a  i\rt  dn '.irii-  i.f  point  in  each  case. 
General  Electric  gained  H  of  a  ix>int,  closing  at  173. 


VVesiinghouse  closed  at  160,  an  advance  of  VA.  The  trac- 
tions are  lower,  Brooklyn  Rapid  Transit  doHng  at  a  decline 
of  iJi,  and  Metropolit.in  Street  Railway  at  iisH,  a  net  loss  of 
am.  American  Telephone  &  Telegraph  lost  'A  point,  the  last 
quotation  being  13954  ;  New  York  &  New  Jcrsc>  Telephone  closed 
at  15ft  ex,-div„  which  is  a  decline  of  3^^,  and  Vx  stern  Union 
at  92^,  this  being  a  gain  of  %  point.  The  closing  quotations  of 
.American  Ixicomotis-e  were  for  common  and  115  for  pre- 
ferred. On  the  curb  Interborough  Rapid  Transit  closed  at  232'A, 
a  gain  of  3%  points ;  Interborougb-Mctropolitan  common  at  53M 
and  preferred  at  Si^,  these  latter  figures  being  net  declines  of 
H  and  lyi  points,  respectively.  Mackay  Companies  advanced  i' j 
pointa  net.  the  closing  price  being  6ayi,  The  closing  quobtions 
of  April  10  are  givea  in  the  aoawuipiiyhn  taUe. 

HUDSON  RIVER  TROLLEY  TUNNBLSy-Accacdhi(  lo  aa 
oflidal  alaleflMiit  of  dia  Hudaon  and  Maahattaa  Railfaad  Cmb- 
paqr,  the  tolil  iarae  of  aaeBriAi  of  ^'eoapaair  wiH  ba  |li9V 
^ff^fii;ffln_  Tht  Hadaon  md  m'"|»»"ii»  FaHwa^  CHMfny  wO 
be  the  operting  aad  holfint  eompany  of  the  alodci  of  the 


and  laiiway  enterprises  of  what  *n 
Imown  aa  tiie  McAdoo  tnnnd  projects.  There  ate  two  tmmds 
mder  the  North  River  nearing  completion,  the  large  temtnats 
to  be  constmcted  and  the  connecting  railroad  in  New  Jerser 
and  other  enterpriaes  which  will  be  directed  liy  this  company. 
Tliere  is  to  be  autlioriaad  $100^000/100  of  four  and  one-half  per 
cent  bonds  of  wMdi  fSiMno,ooo  is  to  be  issned.  The  feoiub  are 
convertible  into  common  stock.  This  eonvcftible  danaa  naceaii- 
tates  an  issue  of  $100,000,000  coitunon  stock  to  provide  for  Utt 
bonds.  In  addition,  there  ia  to  be  ^tOfiOO/m  five  jter  cent  pie- 
fecnd  alacl^  and  fwwmMO  of  caauwy  atBdi  additianL 

CBANGE  IN  WESTINGHOUSE  OFFICBRS^^  ■  awet- 
ing  of  ^  Board  of  Divaetoea  <a  the  Weithigheoae  Blaetrie  t 
Manufactttiiag  Compaiqr  hM  Tuaaday,  April  10^  Mr.  L.  A.  Oi- 
bome.  foimeriy  third  vice-preitdeiit  of  the  company,  was  elected 
second  vice-president  to  succeed  Mr.  Frank  H.  Taylor,  reained. 
Mr.  Taylor  will  retain  bis  seat  on  the  Board  of  Directors  of  the 
company.  Mr.  Osbome'a  dhitiaa  aa  third  vice-president  com- 
prised Ae  direetioa  of  iba  engineering  and  manufacturing  acthri* 
ties  of  the  company.  As  aeeond  vice-president  he  will  asaiune 
the  direction  of  the  commeidal  branch  while  retaining  those 
of  the  engineering  department  Mr.  Osborne  is  a  Rraduate  of 
Cornell  University  and  entered  the  employ  of  the  Westinghonae 
Electric  &  Manufacturing  Company  in  iSin,  and  has  staeccs- 
sively  held  the  positions  of  aasistant  superintendent,  assistam 
to  the  vic»-presiden^  manager  of  works,  fourth  vice-president 
and  liibd  mce^iwiidiBt* 

TELEPHONE  BONDS.— The  syndicate  which  underwrote 
tTiifV™  of  the  4  per  cent  collateral  trait  hoods  of  the  Ameri- 
can Telephone  A  Telegraph  Company  haa  been  dissolved  by  limi- 
lation  of  time.  Delivery  of  the  last  $5^000^  of  the  bonds  was 
made  to  it  since  January  I,  of  the  present  year.  The  syndicate 
which  has  underwritten  the  first  llOOvOOO^ooo  of  the  new  con* 
vertibte  bonds  of  the  company  has  not  as  yet  placed  ita  1^ 
The  underwriters  are  waiting  for  tower  money  rates  and  t 
bond  market  before  they  bring  out  tiie  new  bond  isane. 

MARCONI  WnSLBSS^The  Marood  WIrdcaa  Telegraph 
CoBfanjr  of  Anmika  issued  its  amraal  report  recently.  It 
ahowa  Itf^pvow  atoek  iamed.  and  fs,473J6«  patent  rigbta,  good 
win  and  CMrtiactii  The  i^ort  doca  not  ahow  i^  bat  ft  ia  nnder- 
stood  Oat  the  nieaaage  bnainaaa  dniing  the  year  «a  doiAIe  that 
of  1904.  Om7Biiiipiai«<ViiWt<  wnmwiatiaawiliithe 
Marconi  ataHana,  and  recent  arrangmenta  indad«  t$  attamen 
of  the  Oinafdt  HaoAorg^Amciieank  North  German  Lkvd,  and 
French  linea.  71*  hnsinesa  in  apparatus,  etc.,  is  icpacted  as 
behig  dirae  times  wliat  it  waa  in  1904.  Dnnag  (he  year  one  or 
two  of  the  experhncntal  stations  were  doacd  op  and  written  oft 
CANADIAN  ELECTRIC  ROADS.-^>Kaident  Dorafiile  of 
the  Canada  Central  Railway  Company  announces  that  his  com- 
pany has  purdtaaed  the  Iraadale,  Bancroft  ti  Ottawa  Railway 
Cotnpany  and  the  Ottawa  River  Navlgatkm  Coniptt^y.  The 
Canada  Central  Railway  mtcnds  to  bdM  an  clectrie  liaa  ftom 
Montreal  to  Georgian  Bay  by  way  of  Ottawa,  and  die  two 
companies  secured  will  give  it  valuable  franchises. 

GERMA.V  SUBMARINE  CABLES.— The  annual  reports  of 
the  German  .\tlantic  Telegraph  Company  show  a  profit  of  nearly 
two  million  marks  for  the  year.  A  dividend  of  6J4  per  cent  has 
been  declared. 

ni\'inK\l)>^  — The  director's  of  the  Bell  Telephone  Company, 
of  Philadelphia,  have  declared  a  regular  quarterly  dividend  of 
iH  per  cent,  payable  April  16,  as  registered  April  5. 
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Construction  f4otes. 

TUSCALOOSA.  ALA.— The  City  Coiwca  kM  glWUd  Robot  Jc»l- 
•on  and  uxkUk*  a  (f»ncli>M  (et  VUW  WMIm.  «ilMtfig  li|kt  flaai>  (U 
plant  ami  a  serrrt  raifwaj. 

MOSTGOMhK  i  .  ALA.— Charlc*  B.  Surk.  of  St.  I.oui.,  M  .  ,  ;>^u 
lioninc  for  a  (rancbiK  <or  tb*  eptm^  o(  uxkiMiutcnt  tckphoo* 
•7MC111  la  Iftui— wy.  The  Otr  CooBdl  kw  tht  untttr  mte  ad*!!^ 

BIRliIHGBAM.  ALA.— Tht  MMKMMitri  of  tka  BkBb«taM  Riihnr. 
Utfbt  ft  JhMwr  Compwjr  hBM  ntUcd  Nic  <dJaa  •{  ilic  dtncMra  in  Icowai 
(•  IwHN  Ihi  ci|iM  mck  •<  lk«  c«aH>V  Irra  >i|iDO»,gw  M  lyjOOMOi, 

■Ir  W  w  pTWHIV   IWIHW   lOr   CRWUHnn  BM  IB^^vTCnKMBi 

EUREKA  SPKINCS,  AKK.— An  dtdrk  h«fel  franchlae  for  niaetr^lo* 
ycua  waa  frar.trd  to  r.    U.  Matthew*  and  C  ^f.  Uarim,  of  thia  cil7, 

by  itif  Cily  Cjurcil  1ti  thf  frjr-.chi«  i>  a  conlf»tt  fiiittf  majilmam  rates 
lt>r  Imlitfc.  v»kich  pro\:iicii  a  rrping  r«!lictl<:r-  ir.  pr>ccs  clia.'gc.^  b> 
the  Cituens'  £l<«u>c  Cam^ciy,  »bich  ha«  haJ  .>  m  >'  >:»>!)  for  the  pan 
•rtren  yeara. 

PALO  ALTO,   CAU— tt  o  Matnl  that  bids   will   be  recnved  until 

April  i»  tor  kifiwiMf  Hm  IMt       wiMr  «*rki  phmta.  J.  I.  Lowin 

Is  lupeHiiteodeiit. 

.\N.\HE).M,  CM.  — .\  n"'"!  ■  I'i-lKMi  will  be  held  ,\pfil  14  to  »«te 
on  .)  %'.<^,':'i.:i  rioii.l  iksutj.  111  which  $25,000  will  be  used  for  an  elcctrtc 
ligb:   plant   and   liistnbn tl i^y  -yMent, 

PASADENA,  CAU— Tbe  Paeific  Etectric  Railway  Coapaiir  U  planainf 
■i  waiBiwii  of  H*  Xm  aartft  •■  Fair  Oaki  AraaMk  trMB  MmIim  Smm 
to  MiripaM  Smm,  caaprUiff  •  acw  iwtc  la  Allrtraa, 

OAKIAKDii  CAIm-Hh  MpMri  tMb  «f  Mm  Hohc  Tdqikom  Cmmm, 

«f  AkHOI*!  CMi<ir4  kM  k«lB  itWimJ   CMM  i)^0,000  to  «7.«00y0««. 

anattfag  M  aataM  tftMci  af  hKaivPfalion  necailjr  lUcd. 

VALLCJO.  CAL.— Tk«  Ctllfofnia  Gat'  •  Elcelifc  Corpontion  ii  build- 
ing 4  power  line  to  lupplf  tbia  city  and  the  CmrrBment  Navy  ahopt 
«a  Ifaia  Mand  direct  from  ita  preaent  inink  ifitem  at  Cordelia. 

SAN  FRANCISCO.  CAL— Chief  llrwitt.  of  ibe  Department  of  Ele» 
•ricity,  in  h\i  in  v.iil  report  to  the  Board  of  Stiperviiorf,  ettimatea  the  coil 
of  wnrk   i:i   coriTtrt ri'^'i  wit?»  '.mfipriifTt>i;nd  dsttrict  NV.   4  at  $46,409. 

UtH  N  AKI>l.>»o.  (  .M..  Tli^  ..unlet  iviii.hunr  S  relegriph  Com- 
pany will  at  aace  build  a  modern  excbange  buildiitg,  place  wirea  undrr- 
cround  and  make  other  Improvements  in  the  service  at  a  co4t  of  aoorc  tkaa 
t^.ooo.    The  new  awitehboard  wUI  ka^  a  capacity  of  a,«ao  lakacrfben. 

SAN  DIECO.  CM'  —An  Imarlwt  danafcr  «f  aai  ctaiifB 

Uoeii.  involving  (546,000  ana  ra«a<<lad  kcre  taccaMir.  AD  tka  inMiaMa 
«f  E.  S.  BaboMk  ia  tki*  dtp.  aomMiw  af  mlkp  MM  aal  a  lUiH 
laihnr  to  La  Jolli^  ma  anda  ««ar  ta  tlM  Laa  Aawtea  ft  Saa  Mia 
Bcack  Aalkrap  Canpaaf; 

BEKKELEV.  CAt.>-Tke  ia*a  tnal««a  tava  a«Mr4(4  tkc  aontract  for 

ike  fumiahinc  of  electricity  for  the  street  lamps  and  far  tkc  town  build- 
Inia  to  the  Berkeley  Electric  Light  Company  ((ubaidiaty  to  Ike  California 
k  Electric  Corporation)  at  the  rale  of  |<  per  alraet  tta|>  00  aa  all- 
<iiic!it  iKhrii'jie,  and  ;o  ceiits  per  each  lalnlar  laaWk  «ilb  no  ckarge  for 

ihf  '.igtiiing  of  the  Town  Halt. 

>.\N  FR  ANCISCO,  CAL.— A  railruad  is  to  be  bui  r  nn.i  Santa  Kon . 
to  IlciliisburK  »fld  Ihfuff  in""  'fx"  r>ry  CfrpV  Valley  to  the  GrjrwrvJiic  and 
Sir:^,:*;-'  S^'fin^t  wiffjn  roa.!.  an  c^tnijtrl  iii$tance  of  23  milea.  The 
company  which  ha*  been  formed  to  carry  out  this  projeel  i»  known  as  lie 
Sania  Kaw  ft  Nattkcrn  Btflfaa^,  aad  Ika  dliaataea  aia  WiIUmb  A.  CaHd). 
Mirin  T.  lieMamr.  7-  H.  Samfforl.  F.  S.  Satlta  aad  W.  C.  TapW,  all 
of  this  city.    The  capital  slock  la  1500,000. 

SAN  1-KANClSCO.  CAL.— The  San  Ffiaeitso  Cat  ft  Elcctrie  U(kl 
Caavaap,  oiri^  ta  Ika  rwaal  tfiaMiaaa  ira  ja  ita  StMlan  C  kalMiaf  «a 
JanU  Strtcti  ii  apeadioK  ikaut  «4aa.ata  aa  •  naw  kuiUinc  ami  aucUaary. 

The  boitding  will  contain  eight  i.oookw  motCT-(«icr.iiOfa,  o  transformers 
of  eorrcaponding  capacity,  176  bua-bar  coospartmenu,  104  lo.ooo-voll  high- 
tension  swiulics  ta^A  ^-i  ffet  cf  s«i»rfib«arda,  which  control  all  Ibe 
lights  in  llie  downlLwr'.   .|:!.ir;:  t      i  ti<-  ii,n;i;;r.ft  proper  will  fipiCNDt  tjt 

OMtlsy   of   $to*t'.*>'*:i    ;n;r'.    tl.i-    r.ia:hinrry    aliotit    J  i;oo.O0O. 

I'l.ACrRVII.I.K.  I'AI  — Iir  F.:An«rtf.  W-.ter  ft  Powr  IW-paoy  haa 
bondrd  the  jifijperty  01  itw  i-1  Dorado  Water  a  Ueep  Gravel  Mining  Com- 
pany, and  has  made  Ihe  Itrsi  payment  thereon.  Tk*  COM  pally  a«RW 
cacevdingly  valuable  water  rigbta  on  the  Aatericaa  River,  Kcka  t^ka 
aad  Sihwr  Lda^  k«M«a  ninar  aaarc<a.of  aapplr,  aad  a  canal  ]s  loilca 
la  Itnctk  ftwa  tka  AaMriean  Utm  (a  PlaewTtne.  The  parcbaaing  com- 
pany proposes  to  combine  ihis  system  with  water  rights  on  tlip  r-D^untttM 
River  and  crown  the  undertaking  with  a  large  dam  on  ihr  r  nr  n,-« 
Rivrr  at  Buck's  Bar,  aeven  miles  from  I'laeerville  wlih  an  immense 
iiimrn:.-  d.ita  which  wilt  give  i.ioo  feet  of  fall  for  electric  power  piir- 
r'-'M-s.  Canala  «riU  Ihtn  be  extended  into  Wealcrn  El  Dorado  County 
«»d  KaiMni  SanaMola  Caaalgr  le  dtooikaia  Ika  «aMt  far  litloflaa 
frarpoacs. 


STOCKTON,  C\L. — It  ii  tttlad  tkat  arranfcracni*  are  being  made 
by  the  Amertcan  River  BiteKia  Coavanp  la  aaaatrua  «  lai^  aiaata 
iwwer  plant  in  this  city  to  iMpply  CDttomera  wilk  patrar  when  tkara 
is  a  break  in  the  hne  between  here  ami  ilie  hydroelectric  plant  near 
I'laeerville.  The  company  oas  had  much  trouble  owing  10  heavy  raliis 
vi^ililng  out  a  portion  of  the  flame  or  rtlirr  sii  rtipns  of  the  planl.  With 
an  aiuriliary  plant  here  thtic  v.:nlj  not  nu:il>  inierrnption  in  ifa« 
•eiiise.  A  second  |wle  line  ironi  the  po „ rr  li t-uj>«  on  Ihe  American  River 
ia  also  beidt  cojiitructt.l  Sii.j.il--1  Uith  Imrta  be  useless  Ihe  ii:;nu  in 
Stockton  will  fumtah  ibe  power  for  the  entire  ctrcuil.    The  machinery 

kH  been  ordarad  aad  it  aa  agtaatad  tkat  ika  taial  aaat  wRl  ha  Aaai 

fipokaaa,  Tha  iucatala  <ail  af  an  ike  ckanprs  mtHined,  InehiiifnK 
Ike  ateam  apato^  win  ka  t4a«iao«- 

LOS  AMGKLES.  CAL,~-A  $liaoo,o<io  conlraci  was  awarded  in  Loa  An. 
fclea  recentlr  far  Ike  ancliaa  at  KMMida  af  ana  af  tka  laiacat  altaai 

power  plants  wfgt  af  Naw  Vark.   Tke  iacrearinc  a«ed  of  tht  Las  Atifelea 

Railway  Company  for  more  power  li>  operate  its  lines  m  me  of  itie  main 
reasons  for  the  enterpriae.  SuHscient  power  will  be  fenetatfsl,  (n.^wrver. 
to  supply  an  enormofjs  ,iemiK(!  .itt.-!e  f-riin  tltal  of  tSic  L-js  -\nge:ei  Railwhy 
Cumpany,     'i 'tr  i.nttic*  n  bin  c^;ntract  .^n-  Ihc  rarit.c  I.iaJit  4  I'ywcr 

Coospany.    The  power  to  be  generated  is  placed  at  aj.ooo  bp.  and  tbc 

tt,a«a.«oa.  Added  la  tkia  will  ta  tbt*ei« 'af  Aa  kalMin'  that  is  to 
hnute  tbe  eaacbinery.  Ibis  figure  is  placed  ai  $.;5o.D<ia,  malcing  the  Mlal 
cost  of  the  plant  about  (1,150.000.  Work  on  the  plant  will  bcgia  srilkin 
siatf  dayih  laul  it  ia  hoped  tkat  ikc  piaat  nay  he  placed  in  apefatiaa 
ia  a  pair. 

DENVER,  COLO,— W«rk  aa  Ike  naaatracHaa  af  the  OemerSoath- 
cnaiani  BaHwap  Oaapaap  will  paailMy  fc((ki  aa  ar  akavl  April  li, 

COU>RAIK>  SPRINGS.  COLO.— Tka  dtp  af  Calanida  Sp(k|»  wM 
aoon  be  a«lcad  la  fnal  a  frsnchiae  ta  Hm  Cetatada  Sprtaga  ft  latarafkaa 

4-tMnpany  for  a  tine  on  Ki^w-s  Street  to  connect  the  Wafaaatcb  Avenue 
and   Institute  Street  line-.     (  iiirrns  have  aigoed  a  petition,  but  action 

on  it  wi?!  be  dtlay^tf  lendmn  an  aereemenl  with  Ihe  Santa  Fe  Raftw-ay 
t'i..ivif,anv   iHil   t!ie  iiitpet   cai   1-.--tn111.4nj'   l.-r    t?ir  ^/I'l^ltrc'n  ti   g;    3  lo.-ip 
railroad  ground.    Tbe  street  car  company  haa  offered  to  pay  one-third  tbe 

catt  af  waattuuiai  Ika  CaalUla  Sinat  caadali.  waik  apan  wkick  hi* 
alreadr  kecin. 

WALLINCFORD,  CONN,— Plans  are  under  consideration  for  etirnlins 
the  present  electric  pUni  of  tbe  botou^.  An  appropriaiioa  will  be  voted 
traai  Ika  atwaaaladd  larpkii  eatali^i  (tan  tka  apasaitan  af  tka  Tnirmtfi 
Eleeirle  Watka  ta  nwei  ike  eaei  of  tbe  pnipaaed  laiproreaiaata. 

liKtjOKI.VN,  CON.N.-  Tbc  (.onnecticul  Riilwiy  I.iBlainK  r,.ini<ai.y 
baa  submitted  an  Sfreemeni  to  extend  iis  railway  to  this  town  and  Town 

mitteei.  aad  tbe  aaUtar  kai  bata  keld  owar  far  furlker  consMeratlatt. 

BRIDGEPORT.  CONN.— PUna  are  being  prepared  for  the  rc.nvrr  i.tn  n 
of  a  large  new  power  plant  for  the  Wheeler  k  Wtlaon  Maoufacturing 
Caaipiay.  Tka  akiaal  ia  la  aoaaaattaia  tka  pawar  aMd  in  tka  variaai 
haildlBgB  af  fke  actenaira  plant  Tka  aew  pawar  atidaa  vOl  ka  a^o^yad 
wllk  vertical  dlieci-connected  engines,  havlllf  a  aiMakllird  ctfatilp  A  tjtt» 
bp.   The  new  station  will  b«  ao  conatructed  Hwt  Mtt  aalpat  can  be  klCtiaiid 

at  any  tiaia  it  la  daaawit  aicsnary. 

XIDDLETOWN,  CONN.— The  contract  rceaally  mida  by  the  city  wlik 
tka  Mlddleiow'n  k'lectric  Light  Company  to  fnraish  Ihe  eilp  with  claclrie 
Uflkta  for  a  term  of  three  years,  went  Into  effect  A|>ril  t.   By  ita  Icma 

tka  COmpenv  ia  fi  furnish  ic^  nrc  Ur-np-i  and  ri  mtips  Ump«-  the  con- 
tract  f.ricr    iJ<    ti  e    arc:    :.i.t^pi    I*   Sj;     .    V!.,t    ('  1    r.ivh    l.imp    an  I    tl8  a 

year  each  for  tbe  series  lamps.  this  means  a  saving  to  tbe  city  of 
appcoxioiatelr  f  Mdk  a  pcM  ae«r  Ike  price  paid  andar  dia  aid  iiyaiei& 

flROTOX.  CO\"X.  The  new  power  pltini  of  the  borough  of  Groton  is 
nraring  completioi^  In  view  of  tbe  early  completion  of  tbe  building 
tlif  ccntrdrt  h.i^  been  let  for  moving  some  of  the  eqiiipinent  at  ibe  old 
niivsrr  hmihi-  nj  <,-i'n  n  bi.Tiniih  The  smoke  slack  and  boilers  arc  included. 
Tbe  contract  baa  been  awarded  to  John  Woodmansee  of  Norwich.  Tbe 

I^aaaaa  piaat  wilt  ka  <ran  kp  waiar  paaar  and  tke  aid  fiaaUaa  aa^na 
dailBt  Ika  rcaiiiBder  tt  Ua  lite.  Vakaa  laaie  na«»r«aeen  accMcM  ikaald 
crippla  kalh  aaarcca  af  paver  iktra  win  ba  aa  liaiaBliif  al  Ike  aSdaaep 
of  dia  aaraka. 

HAHCBESTER,  CONN. — The  matter  of  the  unaatis factory  system  of 
Vafcthn  h  the  places  of  baalnees  and  residences  at  Ibe  north  end  of  tbe 
lawa  kaa  kaw  kraotkt  ta  tke  aMeatiea  at  the  aOciala  of  tka  Mancfccitir 

tight  'ft  Anrer  Company,  who  have  ehacfe  of  the  llfliting  system  In  that 

«.et^iArt,  and  it  is  rtfttfer^tt>od  lhat  ther  Have  ft»r?  tin^l»-r  consideration 
whereby  the  sifjation  11  so.n  ti^  be  re'.tcvrri.  If  thrir  plan  :s  carried 
o«i  it  will  mean  iliat  a  l.itii''  number  of  meters  will  have  to  b«  installed. 
Tbe  power  for  the  local  company  is  now  generated  al  the  station  of  the 
tramway  ceaipaay,  and  tHoold  any  of  Ihe  talked  of  changca  lltcre  take 
pliM  tt  la  qaila  Ukalp  tkat  liM  IfawlieMar  Utkl  ft  Fawar  Caa«aap  wanld 
arraapa  ta  iappip  ha  atm  pawar. 
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WILMINGTON',  DEL. — Tbc  iiiaudjniioc  Uai  &  Klcclri«  Comtwny,  lo 
tUpffy  gta  and  electric  curreiMi  in  Wilmincton,  Del.,  baa  applied  lo  lb* 
SMM  and  S«w«r  Dcpartisau  ol  that  ciijr  lot  Um  rigbl  to  do  butlseu 
dwMv  Tbe  iDoonwrMM  m  Hfnn.  Wilte  H.  Fabr,  Jr.  Willba  L. 
Bbha.  Jota  H.  PaMcrMN^  WlNbai  B.  SoHMi  w4  I«bn  Hwbwt.  Hi 
eonccrn  ii  capiulized  in  $tw>MO. 

DOVER.  DEI.— The  Baddlctmrn  t  OdttM  TNlUy  CsopHy,  nwnlaff 
a  Knr  b*-t*.Tn  Midiil* trwn  anH  *>lrjMi,  is  necoli:tfi?iff  for  a  right  of  way 
ft'T  [be  txtcTiiiun  fr^ini  Ofl^jsa  r Delaware  City,  \hr  pt<-«»nl  temillut  of 
the  New  Cu<lt  &  lielaware  Cily  Company.  If  ihi«  line  if  rTtm-Ird  to 
Delaware  Cily,  il  it  probable  that  the  Smyrna  &  Delaware  I1i.>  Tiir;i'-<n 
Company  will  extend  il«  line  (o  Middleiownt  tbua  c'ving  a  ccauosuiiu 
•ervice  from  Wilminclon  lo  Smyrna  and  then  to  Dover. 

MACON,  CA. — The  Macun  Railway  &  Liibi  Company  has  decided  to 
twiM  «  itTwintlt  cmlouien  10  SaanBcrikld. 

AtkANY,  CA.— At  •  nacliag  of  the  AOuiy  BnMacM  Logac  •  Wtf 
lion  wat  adopi«4  «hM  s  MOBilMe  iBiBUkMjp  ttkc  «p  Ihc  aiinor  «f  tt« 
city  ownership  at  an  deCtrie  TtUwtj  fjUtm,  At  pMtr  to  be  IllOvigfat 
from  Big  Sbooh. 

WAVCBOSS.  CA.— J.  F..  Dempwy  will  apply  for  a  francbiae  for  ihe 
Wiycmm  Electric  S'trrct  K.iilwigr,  Li|bt  It  fvmtT  Cooftaf,  and  II  tin 
tt-uxiu^,-  is  Ki^iuf.:  Ihc    ompaay  aim*  »  bc|iD  woih  an  m  deetrfe 

line  during  tl-.r  i«ir;»nt  yrar 

COLl'.MllL'h,  (.;,\— Ihc  ii.;v.  Ldlurnbnt  Power  <«Tii|-iriy  lui  nc<|uirr,'. 
•II  the  property  lying  along  the  rt%'cr  nearly  to  V^'ett  Point,  and  now 
praciieaUr  caMMi*  lb*  rltnt  Hunt  tbr  ■  dlilMMt  af  ad  ■Am,  Invat* 
tant  dtidapMalg  w*  ImM  {dr  la  fh»  act*  taMta, 

CHICAGO,  ILL— Tt*  Qkm*  Bdkva  Ctmtmt  and  ita  CaaMM«Ntkh 
eicclrie  Canipaar  ham  talM  le  Mptnd  ibaut  «t,i«*,M*  iii  tov>w» 
■mbMl  SiBMi  Inaoll,  ef  Chban  it  fnaUcat  •!  baik  caamaati*. 

WAUKECAK.  ILL^Wftiwram.  Egtar  ft  C«u  of  CkkaiB,  ka**  MMrcd 
Ihe  contract  for  conatriKling  lU«  central  power  plant  of  the  Noitk  Sbor* 
Clrrlric  Company,  Samuel  Inaull,  of  Chicaso,  prr«idcni.  Il  la  MMcd 
that  a  nbauiiun  Kill  hr  rrrctrd  at  Lake  BtnS,  at  a  coal  of  $a5,oa*.  , 

CRISMAN,  IND  — The  Portage  Tctepbong  Ctmtrtmf  tm  towiagid  Ita 
^t*ita1  from  $10,000  to  S,i«,ooo. 

ItUXTINGBIIKt;.  IM)— The  [>»h<i>«  County  TeleplMaa  Caoqniljr  iriU 
inirreaae  iu  capital  Mock  from  $jo,ooo  lo  tij.uoo. 

INDIANAPOLIS.  IS'I>.-The  Pike  County  TclcphOM  CawHT  "IU 
increase  it'  C)tf.itn3  f'syV   it'^TV  ^j^.^^ry  t^>  $*»,oc<). 

SOin  U  i'.KNP,  INn  Till  -^1  tfili  '  ic^v  Commlsaioneta  have 
vranled  a  nmriy  mtic  yeaj  tiAnciii»«  10  itif  KftiatnBsiwi.  Elkhart  &  Soulh 
itnd  Traction  Coinpany. 

WAVELA.VD,  IND.  — A  conapany,  headed  by  A.  I'.  Itanna,  will  iooi» 
a.k  for  bidk  for  the  furnishing  ol  A  gvllfUetrd,  virt  and  iba  caoMnMllaa 
of  a  telephone  plant  in  this  place. 

KOKOMO,  INO.— C  A.  Jar,  ctatfri  mmftt  •«  *«  CMma^  Tde- 
pbow  QMVMf,  la  adiiai  for  bidt  for  lb*  famMing  and  poHiaif  tm  at 
dbaU  t<Si***  awnh  of  undergroand  tmA  orerhead  cahlea. 

EVANBVltU,  I.M>.— The  CHjt  Cooncit  has  i..ie.l  to  create  a  city 
uv>ntr>hip  fund.  Tbc  oedinaeet  prvrldt*  ibat  ihc  »w,5oa  laenuly  n- 
tnrtA  from  tba  CMmbatfand  T»lcglMa«  Caafmv  ibMiM  be  mad  in  itanlBC 

the  fond. 

W.MIASII.  ISn  — The  Hfine  Tt-lrjibonc  Ccki  1:1      ■  ■  "sg  to  con- 

.iruct  a  nr«r  bttinvraa  hiock  to  be  n»ed  lot  lUc  company's  exchange.  Th» 
Citni'ttiy  will  soon  be  In  lb*  aiMbM  for  ■        aMlllpl*  aarilcbaoafd  ot 

tba  laleat  type. 

TEME  HAUTE,  IMD.— Tbe  Beard  •(  PiMie  Wwb*  and  CHy  CHMCil 
bave  HMd*  a  Ut  fmxit  ceaWael  with  the  Teraa  Haul*  Uilit  and  TnedM 
<:ompany  for  atreat  S|Mieg^  The  prlac  la  «7*  P«r  Itaip  far  raar.  Thi* 
action  pni*  an  ced  le  th*  loiieleipil  H«hrinff  aehcnc  that  hM  beea  adve- 
cited  (or  a  year  or  more. 

EVANSVII.I.F..  IND.— A  ni<ittg«c  for  tssu-oc"'  h»»  «iKne.l  by  the 

ilirrctora  of  the  ETanaville  &  Ki»1irn  Ttariirm  Company  to  cov,-  a  bond 
i«»iic  for  that  amount  to  the  Piil«hur<  Bond  Cumpany.  »hich  nil!  furniiti 
Ihe  nwnary  capital  for  building  the  ro.i.l  fiooi  NrwhurB  lo  K.xUpon  The 
re- 1  1  I'  1  iip.talifed  at  1 1.5'Mt. 

ll.\RTFOKD  CI  I  V.  INU.— -V.  B.  Trtntman,  01  Tt.  Wayne,  la  aakmg 
Ibe  City  Ca«lKil  for  ■  fiandilie  le  vmnh  cleeirie  lUbl  aed  paver  l« 
biMiiwa*  hewt  ef  ihJt  ckr.  Mr.  Tfenman  it  bolldiar  «ep«r  mlDt  la 
tbie  ciir  aad  M  Ii  hia  plaa  ie  liahr  Ihe  ptaat  geacral*  aiiScinit  power  to 
aperal*  tbr  edn  tad  |l«c  lanehaaH  fewer  far  hath  day  and  night  service. 

B|ril.Mt>N'l'.  IN'I>  The  propositipn  l«  »e!l  the  municipal  electric  light 
plant  hi'  irousrd  c'ln^'.lcrable  Irelinu  in  th  s  c'ty  and  an  intimation  of 
Kf  lft.  Tbr  (  ,>i>ticil  li.i«  sppoirted  a  committee  to  itive»lierile  and  brins 
171  a  rriKiri  at  to  tin  .iclij»l  toil  of  the  vUnt  lo  date.  It  is  undernood 
thsf  the  I.iBlil.  Heat  *  Power  Company,  which  baa  upcratcd  in  Richmond 
f  .r  a  louii  time,  ia  le  bf  «bc  pimbaarr.  The  pnpeaitiaa  CMbadiw  an 
agreenent  to  organw*  a  aew  ooaspaor  imder  the  latra  el  iBdlaai,  wUt* 
ahaH  eel  only  lab«  Of«r  end  ainnrh  ibe  mnnivipal  plant  it  cost,  hut 
wbieb  tbati  lake  mtr  tbr  lK»1<li>i|i>  the  prir-nte  comjiany.  Tlie  mattci 
Will  V  rtfer'cl  to  a  vote  of  the  people.  Richmond's  munictpni  n»nrr 
.tii.,  .xf^tor.rfil  has  lie.rn  an  uit.iesi;  r,([  one  (t.wi  many  st  jr.liHj.nls 
V(..v..r  Zimmennan  lii«  hem  an  rnlli'MiA-lic  advocate  of  iii«ni<i|i*l  owner- 
.hi|,  ..(  liuhtit,<  ffcoi  tlie  ftari.  hot  tie  note  atyi  that  the  cempciilian 
hx>  i.l.fapenr<l  the  Mtmc.  iifthiiiii  lyi^e  ca*  be  Ciketd.  tad  Ibetefete 
he  It  nttttlly  entbiialaatta  for  the  tale  "*  tlie  plant.  The  r«i»o«  ef  the 
^'imiBtiMc  il  awalled  ailk  intcrcet. 


MARIETTA.  I.  T.-G.  Stcftr,  el  BWt  HflJ,  Me.,  hat  tecared  iha  ga» 
tract  for  constructing  wgier  tmrki  aad  aa  daelrie  liaiht  elaaft  la  ab 
ylae*  for  fis.144. 

NOWATA.  I.  T.— The  CItr  CoancQ  baa  granted  a  io.yaar  tladtic 
Mgbt  and  pewar  Hreathlit  la  a.  I.  Stroiber  of  thit  cfty.  Mr.  Strelhir 
hu  affeed  le  hg«c  the  phNM  «aa«liiad  adiUn  aU  mondu, 

MUSKOGEE,  1.  Tw— Wl  E.  RacMit  af  Mnabegec.  wrfts  IM  ha  hat 
just  received  s  fraMftlat  ter  an  HtdHe  Qfht  plant.  A  utaiiiiij  <a  bilai 
organiied  aad  it  la  cnpecied  te  he  fiadlr  W  ceaHMCi  Egbt  end  peatr 

plant  wiUiin  1  year. 

DECOR.MI.  lA.— Tbc  ciliatae  bate  vaied  te  a  fnaAiae  tt  Ihc 

Upper  Iowa  Power  Company. 

DES  .MOINES.  lA.— The  Des  Moinea.  Winteraei  h  Creaton  Interurhen 
Railway  has  hetn  Krantrd  a  franchise  in  both  Crcsti^a  and  Mackaburg. 
The  tcv.li  lA  U'intcrsct  voted  on  a  franchsae  t  >  c<inirAny  at  a  special 
etectioo  held  the  latter  perl  of  February  and  defeated  it.  The  company 
ha*  enaactd  ta  fa  amnad  Wiatcnct,  raneint  e  apur  iaio  the  lotm  from 
the  nanhcntt  earner  ef  Ih*  city  Ibahi,  and  baving  lit  own  right  of  way 
around  the  oortb  and  cast  of  town.  The  surreys  have  been  made  and 
the  plana  are  now  being  ligi>rcd  out.  Tbc  line  contemplated  ia  but 
little  more  than  sixty  miles  in  length  and  ia  one  of  Ihe  ahonett  posaihlc 
routes  between  thia  city  and  Creaton. 

FR.\NKFORT.  KAN.— E.  C.  Dunham  has  Installed  an  elnttic  lighting 
plant  operated  by  a  gasoline  engine. 

TOPEKA,  KAN. — The  City  Council  haa-paaaed  a  reaolution  providing 
for  enlarging  and  rebuilding  Ibe  electric  light  plant, 

TRAV.  KAN.— Looia  Bender.  «bo  bat  laevrcd  a  fiaodiit*  ia  HJ>b- 
11 1.        alte  aah  Ihr  aa  fleet rk  U(ht  firaatUae  in  Etearaaat,  Troy  aad 

\\  "iSiicoa, 

.ARKANSAS  CITY,  K.\.\.— James  Tunle.  of  Geuda  .Sprii-n'.   ■■  (" 
paring  to  Dtbc  temc  raimatve  impfovencBls  at  the  springs  this  anmmer. 
Anuai  the  impnwrintaw  pleaned  an*  the  inelalbilion  of  a  ifhp  caiine 
ihM  triii  awp^  aa*  dtctrle  Ihpil 

BCLLBVIIU;  KANWahn  IL  reach.  Cliy  CItik,  wiMi  that  the  dii. 
aeai  velad  aa  April  j  M  ceattfaei  ea  eltctria  liiht  fiaat  at  a  pMhalUe 
cosi  of  )*o,ooo.    nida  for  constrnettoa  triB  ha  taaaMd  ahaai  lEiy 

Engineer,  W.  K.  Palmer,  of  Kansas  City,  Mo.    J.  E,  CteniH.  Htgrer, 

either  of  whom  ritsy  .uTi'rcwtl 

SCAMMON.  K.\N  — A  |t.ii.c!,isc  I.j-.  h^cn  granted  lo  the  Weisbacb 
Light  L'.itnpany.  The  ccinipany  is  tc.  niaintairt  an  all  n^'che  Iig^!  service 
of  5l:^  Uill|ts  ;:i  th.r  city  foi  V  Jicfj,:.,:  r.f  tec.  ye.irs  cr.innienc  inic  .\lay  I, 
1006.     The  ciia5  Qi   the  seiv^^c,  it  IS  sUJ«4,   will  be  f'cr   >ear  for 

each  lamp. 

HUTCHINSON,  KAN.— The  raacbiocty,  ligbla.  etc,  coatracl«l  (or  by 
the  aaar  daaula  aanpaay,  are  t^  la  have  iaiiiiaimd  te  aheat  Ignieae 
*H  M|Mh*r,  Ih*  iljiiMM  aad  WMfe  ef  the  aaeHatty  irW  panktacd 
(Mat  the  AWt-Ottlmeie  GtaMpaaf,  «f  MMwaidtatt  Iha  latapt  were  par- 
dwacd  ftaa  the  Fort  Wayne  Ekctrie  Cawpany. 

ELDORADO,  KAN. — Kldorado  will  soon  be  lighted  by  electricity.  The 
City  Council  haa  granted  a  franchise  to  a  borne  company  which  will  pMt 
in  the  f^lani  to^rther  with  n  cold  storage  and  ice  factory.    The  franchise 

k'TdiitcJ  ii:  '  li  Renter  a:i.l  a^t.gns  ct>nvey9  the  right  to  etecl.  maintain 
atitl  ii^SAit  a  ai.i!  clcctttc  lighting  plant  in  the  city  for  a  term  of 
ttsenty  years. 

WICHITA.  K.^.S.— -lite  Wichita  Light  ii  I'oa-er  Company  is  soon  to 
make  some  improvements  in  its  plant  on  Waco  Avenue.  Henry  C.  Scott, 
a  St.  Louis  capilatiat  and  ibe  owner  of  the  gaa  and  dcctric  pltnl,  bat 
been  in  the  aHy  racaniip  laaidaf  aittr  hi*  lattrati*  and  laipailm  la 
mah*  eertala  chamrti  The  eempany  hat  ieearid  a  plat  ef  frannd  taeaaae 
feet  lait  north  of  Ihe  Mi^Mtirl  PacITic  depot  and  ]iut  east  of  the  aas  plant, 
whoa  it  it  ptenned  to  erect  several  new  buildings.  However,  ilic  plans 
of  but  one  lue  finitbcd.  It  will  he  a  fireproof  stone  building,  with  a  tile 
T«of  and  will  be  140x40  feet. 

CARDEN  CITY,  KAN. — ?*prc:r*f ations  ire  or  file  rt  the  office  of  Tiir 
Kt.itraiCAL  Woaun,  114  Liberty  Street.  New  Vurk.  V.  for  f^irnishing 
in.l  installing  near  Garden  City,  an  electric  power  plant  ot  aso-liw  awilch- 
iMMird  output  for  pumping  purpcsc.(,  inclvdiiig  boikft,  enginet.  ftncreteit. 
switchboards,  etc,  bids  for  oliicli  wilt  be  recdved  at  Ihc  ediee  ef  the 
U.  S,  RMlaaiBtiaN  Serriee,  lyd  Federal  BaiMhll,  CUaeie.  liL.  vaA 
May  A  O,  H,  Eaatpw  electrktl  esigineer,  jit  MercbMH'  TruM  BuUd> 
iiW,  Let  Angalet,  C*l. 

MADISONVILLE.  KV,— Bi^  arc  wealrd  aniD  May  i  for  Mnitrueitag 
an  eliatric  ligiit  plant  for  Ihit  city,  at  a  rmi  »f  f  rs.e,oo  to  $30,000  Ad- 
dicit  W.  C.  Merlon. 

I  tHTSVn.l.K.  KV.— Tlir  Louisville  Ughlinx  Company  has  .Ic.  i  l;-?  to 
cxrienJ  abo'jt  Ij-jo  n'io  in  imptovcnicnts  in  if,  plant  ftt  ulh  ait'l  >'.^i.':i-'-i« 
Sire,  Is  II  i«  proiiosed  to  nix.,11  1  turbo  seller aloi  caraWe  of  gtiufatulg 
J.or.i  kw. 

I.f)LTSVlLLI-:.  KV.— The  Board  of  Public  Wnrka  baa  been  empowered 
10  .Iraft  a  contract  with  the  Ij>ui»rille  Ugbring  CoMpaay  M  Hgbt  th* 
«~iiv  at  a  rcdui'tton  of  $10  per  light  lest  than  the  rale  hi  dtiae  hutlafaic. 
The  coniraet  it  invahdaMd  if  Ihe  city  ipaBi*  prlektafc*  la  any  Mhar 
company. 

CHAKLESTDIf,  KV,— Clirrncr  R.  ll»y.  oviner  of  the  electric  tight 
Hani  M  ChnrlctMsm,  ha*  tnuisferml  the  l<M  on  which  his  plant  i> 
locBtrd  te  th*  Leidiville  tad  Northern  Railway  A  Ligfaliac  Ceawany  <«r 
a  nominal  considerMlen  af  %%.  Whh  the  let  ftc«  e  tiaaehite  tut  alrtat 


Digitized  by  GoogL 


ELECTRICAL  WORLD. 


803 


NilM  tad  warim  with  privM*  MMdaah.  Onfy  ik<  farvrafek  wwrtiwr 
it  BOW  awiitid  M«M  atlMl  «m»m0Hm  wmt  m  ilic  IIm  to  tagoa.  Tte 
Itae  la  Charlcctown  ««  km  die  Mlnsburc  liiu  at  Watun.  froni  «Meb 
pain  «ber<-      s  itintal  t>  Charlcnown.    Tlx  Cbarlntova 

trie  t>)tdi.  will  be  Mtr  «Mh  iHpnncd,  h  being  the  intcntiM  w  iiicrtMa 
tlM  capacily  tamOMf  to  fmi«ii  ap(r«tt«  PMW  for  Ow  ttiijliw  of 
the  intrrurbao. 

NKW  OHLHANS.  I.A.    Si:fi^v»  l;.;rr,  mjJi-  (or  an  electric  rail- 

way that  it  i>  propowd  to  build  from  NVw  Orleans  to  BrooUuven,  HiM>, 
«  ^ItliaM  «{  alwut  aiilH;  Tb*  IIm,  t*  larvtywl,  vanlMl  <h«  HIh 
mil  Central.  It  i«  Mid  that  Ike  puiyoic  ie  crattnaUr  to  esud  fh*  Boa 
Id  .T:,i!V«od,  MiiB.,  and  that  it  ii  «M  af  a  «fM«B  af  iatiraibiii  altalrte 

liDc^  ilut  arc  projected  ia  LotdiilBt  aoil  MhliMtwli.  Atmott  Htf,  a{ 
PocKhalouia^  i«  i«|iirwiuini  the  {n-anuitrrf^. 

VVESTBROOK.  ME.— The  Weaibrook  Electric  Ught  &  Povrer  Caaf 
pany  liai  cotnplrtcd  the  rxtentivc  attgruioM  la  ila  fitat  IMki  oMab 
mhich  have  been  under  wjy  during  the  put  tluae  aad  hm  a  tfMf 

oofb^T  r^TSt^p^M  and  n:  o-lr rn  pUnt. 

•ikt'V>\VI("K,  MM  ihf  r.cw  dirccliM  ni  tV.r  ;.r-i.-iH(in,  Br.insviiok 
ft  Bath  r.leetrtc  Railway,  (he  control  oi  which  recently  paued  to  a  ayndi- 
aala  iMaM  br  faba  ■,  Grahan,  af  Baagnrt  to*a  wicd  fiag.aaa  far  in- 
pfovcaMBla  ud  frtnialon, 

PEMBROKE.  ME.— C.  F.  Citrdncr,  Hci  (,3.1.  n.:f*st  KngUnl  of  the 
Pembroke  Power  Conpioy,  wtitea  that  it  propoaed  to  coniiruct  a  power 
•ItM  al  flmhiehft  »  Mppty  power  to  Ibc  Bailyiiit  Bkcteic  Liaht  Ceaa- 
paajr  m  lacladt  ij  aOia  af  MaHriMioii  flu*  aad  two  isa4m  unlu,  Bida 
for  coaMncilaa  will  be  raetlTed  abaat  Ibgr  ui  (bt  cait  coavkK  it  «Mi- 
mmeA  m  tsSiaao. 

HYATTSVILI.E.  MD.-  The  Council  hat  authorired  the  OtT  TrcliaKr 
to  ;iir.c<.irc  Udi  (or  the  porchase  of  $12,000  bonda,  to  be  oiad  for  Iha 
inataliation  of  the  propoaed  fnun''fip:^t  r^trrrHc  lighl  plant. 

HYATTSVILLE.  MD.—An  elfrtii  n  Ic  Ivcid  April  »i  to  vole  on 

granting  the  llyatltTiUe  Gat  k  Licctiic  Liitiiing  Company,  a  (ranchiae 
(or  a  gaa  plant 

MANSF1EU>.  MAiiS. — Plana  for  ara  extcnaiK  addition  to  the  munki 
pal  deetrie  ligbl  pliM,  whkh  will  itaNit  daiMa  ta  cifatilr.  m  about 
eaaipiatcd. 

ORANCE,  MASS. — It  «at  erroocooaly  stated  in  a  raeeni  iiaue  ib*: 
Mr.  S.  O.  Kartoa  it  aianater  •(  llw  Orucc  Electric  Ugbt  Company.  Mr. 
A.  W.  Habbai^  to  tUlac  lUl  iMlOaa. 

BYFIELD,  llAS&^It  It  that  a  ayalM  al  danMa  Utbting  It  t« 
be  Hmn—wilwl  bcnp  !■  VyScM  tyr  vMcfc  pliMi  4if  %iiiiliifiip  Iimbmi  cfttif 
■j^^bajigbtad  at  •  law  eatL  Pri¥tU  ciplHt  b  ttU  ta  be  btbhid  lie 

PCABODV,  MASS.— At  a  teetat  tart  aNfllBg  it  vat  vated  la 

ladcfinilcly  po«lpone  action  oa  tlie  propstitioa  to  appropriate  tiy^eeo 
for  improvins  the  electric  tight  plant,  *•  it  wa«  not  believed  tkal  Mm 
wouM  Nr  lufTic^i-nt  fnr  (h«  purpotc-  An  apptopriation  of  $joa  wai  nude 
to  c:ni  I<  y  :ir.  cxp'.rt  to  report  u;Hin  the  ooadltiaa  and  needa  of  the  plant. 

.\IIIi:si.Klii  iKU.  .\1A->s. -A!  Ilic  recent  apecUl  te.«n  m<«ling.  the  ape- 

cilil   f  nn'.i:i4tftf   .llijroir.trd    cue   y?3.'   aifo   ti:    investigate-   the   municipal  etec* 

trie  and  gaa  plants  made  ita  leport,  recomnending  new  oiMlliiMfy  10  <otI 
lil.ooe  far  the  electric  plant,  new  ga*  maitu  ta  eatt  %i>79^  tad  new 
gat  awtm  to  e«tt  $i,t]o,  InvolTbtg  a  talt]  expendhnre  at  |n>aaa  by 

the  town. 

MAY.NARD,  MASS.— The  reildenU  of  South  Acton  have  tent  t  peti 
Horn  ta  ika  AMtittw  Wtelen  Caawaay,  taUag  tbat  a  ctattttt  be  ttented 
Wbitk  win  aHaw  tbe  aaaigtBr  ta  extend  lit  eteetric  Hi^tiag  ctnlea  tnm 
Ifaimrd  10  Sontb  Aetao,  ao  tiiat  eleclrle  ligbta  nuy  be  put  in  otieraiion 
tteie.  If  dial  it  done,  die  South  Acton  people  have  a  proio.itian  to 
Wibc  ta  dw  woolen  eompany  for  furnltbing  electric  Vmht^.  ; or  a  tetm 
af  jftaia. 

NfEDWAV,  MASS.— It  it  undcrttotd  Ihvt  tlie  Kdl^n  Klertr.r  niiMlli. 
nating  Company  will  commence  work  if  1  wreki  sinnKiriK  hij.n  temion 
wirea  from  Dover  to  the  power  plant  at  Mediield  junction,  wiuitti  now 
fumithei  power  for  the  townt  in  tbia  aection,  hictudlng  Walpole  and 
Sharon.  Tb*  aunafactuie  o(  electtkity  will  then  be  diacoallaucd  at  the 
Medfirld  pltat,  and  tb*  ■atMatty  wUi  bt  nwmd.  Hawaeer  Iba 
fvvtr  plant  will  be  mtd  ■•  a  aifrtltltaa  tad  •  tmaibir  of  caawrttta 
will  be  inat  ailed. 

WESTOELD,  MASS.— Wark  on  «ba  new  dam  aad  pawer  bouae  it 
RnMaU  tbat  ia  ta  impir  vomtt  Car  tbe  Wtaltta  Hamachutetta  Street 
Mlwar.  ia  neanag  eanplatleB  and  It  la  ptaanad  ta  have  it  ready  for 

ate  aboot  May  i.  The  Fenfrstora  are  in  the  center  of  llie  ilam,  in 
a  amall  endotnre  thit  l-  n  been  huilt  in  tbe  t.i-uKie,  The  senrr^itor 
room  la  reached  by  an  allty  way  directly  under  the  dsun,  at  Ihat  thoae 
wbo  have  occation  to  lito  1-1  it  have  to  go  directly  under  thit  body  af 
vaier.    If  !»  eatimated  that  tkere  will  be  about  600  hp  developed. 

SOUTH  IIARTMOUTH,  MASS  At  a  T^tnUir  ine^tir-n  of  lie  Itn- 
provement  Society,  H.  X.  Wilwn  presented  plana  for  ettablUbing  an 
electric  lighting  plant.  Mr.  Wilaon  estimated  tbat  it  would  eatt  abaal 
|ao,ooo  (or  a  boilding.  dynaoto*  aod  aiachiatry.  Tba  prepoaed  aytltflt 
WH  to  iV>t  ^  iifltpM  tad  Mxcela  fnn  the  bnd  «f  Appaaeganaeti  River 
la  Sdttn  Point  Mr.  WiliM  prtpettd  a  ttaek  eanipaar  bt  incorporated, 
cantitting  of  tbe  laftMaMt  af  Ibil  tddailr-  Tlia  propoatd  ptaiit  it 
aadtr  eonaideration  bp  tbe  aotittr  aad  Ibc  vaHar  irlll  be  atlad  apaa  in 
tbf  near  fahua. 


UOMINSTER.  MASS.— Iki  Fktbbarg  &  Leominster  Sbeet  Raiiwar 
Company  baa  pnrchated  ftaa  >.  P.  Cheney.  George  H.  Mdntdaea  aad 

Othera  tiie  Mordant  chemical  works  In  Shirley.  The  pniehaae  Incltidtg  14 
icrei  ol  land,  a  one-itory  brick  building  and  chimney,  and  a  witer 
rririteye  -Aith  11  feet  of  fall  and  tn  inrxhjustible  supply,  and  1ar»e 
tlfi*af;r  ^irivilcsrs  T\*  a  turbine  water  wKccli  are  tjow  rijiitalleti.  F-nKi- 
ncrr^  are  as  work  on  plans  for  developing  tbe  vncter  v"'*':'  a"J  tk^ 
str««  «i)«ay  ofBclalt  expect  to  get  aoo  bp  from  tl-e  privilege.  The 
present  power  atatioo  at  South  Fitciiliatg  wiU  aol  be  ditturbeid  for  aooi* 
tlBtb  not  MBtU  iba  eooiptetioa  «f  tba  new  power  etalion  at  MittiieUvillet  U 
at  alL  It  mtf  U  kigt  inm,  at  an  cBcngtaer  aiaiioB.  Tba  ctr  lama 
tt  BaaMi  PUdAaiv  wtn  aal  ba  dititiriiedl 

BHAtUtVOm,  WICR-— Itc  eitiieat  lta««  twied  10  itiae  |i<,o«e 
baadt  (or  tb*  orttnaioB  of  dw  tight  and  water  pltaL. 

SAGHf AW,  Vldfw— n*  tittlart  on  tba  lax  taUt  ata  la  aala  aa  tba 
tutillM  af  baadbg  far  ttja,aiia  to  etliMitb  a  maaldptl  tlatliit  Hghtfac 

HANCOCK,  MtCK.— -lit  Kcwttatw  Coppar  Ctaiptay  hia  dtddtd  la 
developed  the  walcf  pawar  af  Moaqidta  Lake,  aad  aaaitiwel  a  dtai  aad 

power  plant. 

SAGINAW.  MlCtl. — Tbe  proposed  power  plant  to  be  twntirticted  by  tbe 
Rifle  River  Power  Cntt^fv^nu  w»U  e<M9  |s(to,oijo.     K,   rott  Schon. 

of  Detroit,  is  cnpirrer. 

PONTIAC.  MICH.— I  he  i^T^iyvir-A  power  plant  to  be  constructed  by  tbe 
Clinton  Kiver  Power  Company  at  PaadBft  wfH  oaat  gbaal  $iatuoaa,  H. 

von  Sclion.  of  Detroit,  is  cnicinccr. 

CRj^<4l)  RAPIDS.  MICH— Tbe  Grand  Rapids,  Grand  Haven  &  Muf 
kcgOfl  Railway  Company  ia  receiving  cnrreot  (ram  the  Grand  Rapidt* 
Mwbigun  Walcr  fomtt  Eltotck  Caapaap  at  dM  pawir  houaa  at  PMlfr 
pott. 

JA(  KSON,  Mica— Wtafcia  tbe  nest  few  wecka  dte  MichbOB  Slat*  Tele- 
phone Company  will  begin  octension  and  impnTenent  of  the  local  terviee. 

TTil»  «;iM[i(!  nrj  ktmm'r  j1,^5ti  fl^rf  ef  ftrr'til  Hoe*  are  to  ha  added  to  tba 
L'verhrad  yys'.m  ani:  ti,)*^-  fee;  of  .-irliitiona!  cable  placed  ia  caadalilL  IB 
.ill  the  cwKtNktiy  w>U  »pefid  lis.ooo  on  local  improvement*. 

VI'.SILANTI.  MICH.— Work  on  tbe  Imprevemcota  of  the  Michigan 
Ti-"i-fihnf^e  Company  will  soon  begin.  Seven  cart  fif  inaterial  have  arrived, 
two  double  art  and  one  aingle  car  of  pole*  and  f«o  cai!.  of  csble  The 
cable  will  b«  <wed  (or  ondergroand  work  and  as  the  ground  ia  in  good 
shape  to  titrt  k  it  ti^ttud  tbit  dM  caawiar  w<N  bi^  warir  aeon,  na 
improvcmcat  wfll  laaladc  aat  0^  a  aaw  itpdo^ala  awMh  board,  bai 
alae  iba  laplac  af  «  fraat  dtd  af  eabit  aad  «■«  tdtfatl  af  aaap 
pole*.  Tbe  work,  when  esmpleted,  wiU  have  aaat  la  (ha  adiglibarbBod  of 

$40,000. 

TYLER.  MINN,— John  Anderson  and  Wm.  Holmet^  af  lyltr.  *re  lattr- 
etted  in  the  construction  of  an  eleclrle  light  plant. 

TWO  HARBORS.  MINN.— F.  E.  Evtiu.  City  Recorder,  writes  that  It 
I*  propoaed  to  install  a  40  to  Jo  kw.  Co-cycle,  tingle-yliiic  aVemator 

ST.  CLOUD,  MINN.— The  Granite  City  RaiUiy  Company,  the  only 
bidder  at  the  •^eriiPfl  s«etJon,  boufcbt  oMt  what  was  known  as  the  Benton 
Power  ft  Trai:tion  Company  for  $J.^.7^'^  ^7. 

CANNON  ]  AI.I..'-:.  M I.N.N — We  are  informed  that  tbe  date  of  receiving 
bi'Ji  (or  li.e  I  r  r>;io^ei^  p,:i4er  plant  On  Cannon  River,  has  been  postponed 
from  .\jnil  !o  Juiic  1.  11.  von  Schon,  J4  W.  Congres*  Street,  Detroit, 
Mich.,  ia  the  engineer. 

BIWALIK,  MINN.— F.  M.  BuUtr,  City  Recorder.  wriUo  that  it  It 
proposed  to  tftttati  atw  towtra  aad  pardiaae  new  dynamo,  eu.,  far  Iha 
otaaMc  Srtt  pliat,  at  a  Mai  coal  af  (as,ooo.  UcCavfay  t  Fattoa,  at 
Dalalb,  ata  the  owlotcta.  Mt  wW  h*  iaatf*«d  aaiil  Migr  1  for  tf iMO 
boafo  for  BtMag  dw  addMoa*  ta  dM  oiteiilt  lUbt  plaat. 

CARROLLTON  MISS— The  Carroltton  Electric  Light  Plant  wit  tM 
here  recesstly  by  the  Bank  ol  Carrollton  to  satiafy  a  mortgage  held  hr  dM 

baittc  for  tO.JOo.  The  plant  was  erected  some  three  years  »gr,  at  a  cost  o( 
about  ttS.ooo. 

VAZ'Xi.  MtSS-Ptsns  are  niikinir  to  build  a  Itreet  railway  at  Vaaoo. 
M>yi  c  F  R  H^lmei  an-:  MeMrv  \V"  F.  Cumrainga  and  E.  P.  Swain, 
wbo  were  ipt':inleij  as  a  special  committee  by  llM  CUy  Cooaeil.  were  in 
Jackson  a  few  d.iyt  iince  and  Made  aa  hwnwlitii  at  dM  loati  amat  talt> 
way  system,  going  from  here  tO  Sew  Orltaa^  whire  dMgr  flUhaiid  add^ 
daoal  infomutioa  aa  the  tah|otL 

ST.  T.OUIS.  MO.— A  dtcd  traaiicrrsng  Ibo  holding  at  Iho  Maltora 
Water  k  Improvement  Campaay,  af  Greenwood,  to  the  We«t  St,  Ijmii 
Water  ft  Ught  Company,  wo*  lied  for  record  M  Oayton.  St  I>°>ii« 
County.  Ariril  5.  The  consideration  nanKd  wai  St. 40a.  The  MaWcrn 
Company  was  oretnitcd  for  the  purpote  of  sopplying  r.rc^n-io.rd  w.th 
water  from  the  city  of  SL  Loaif.  The  porchasing  company,  it  ia  aaid. 
will  connect  ita  mains  wllh  Hboic  af  Iho  Kiliran  Otopaay  aad  oapply 
Missouri  River  water. 

JEFFERSON  CITY,  MO^^  a  caafotteot  hold  April  a  hetwtaa  J.  W. 
MeUor,  o(  Sed»IU;  W.  B.  Korot.  of  BoMctaa:  Htary  Frtcke,  of 
fnUo  Hoawt  W.  C  Fink,  ef  California,  and  C  W.  Thomas,  of  JefTer- 
ata  Cily.  riprmnllng  the  cities  a'nng  the  route  of  the  proposed  inteturh^n 
railway  from  Tefferson  City  to  Sedalla  snj  H  T!.  CoTb.y  tittrf  11.  H.  Hum. 
phrey.  o(  St.  I.oo:i,  >  cuntratl  v.JS  entered  into  v>lll>  Meilri.  Cilty  and 
HumpliteT  to  make  the  pfcUminary  survey  for  the  line.  It  was  atlpulaled 
that  thr  «uney  must  be  completed  and  the  profiles  and  UiM  priaM  «rI^ 
aiilted  within  sixty  days.    Messrs.  Colby  and  Humphrey  toy  Ibal  a  HV 
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fty  9tMtr  wBl  W  ■Iih4  Ik  Ihi  Ml  at  mm.  The  Icnuk  •!  Mm  frapMd 
Ibc    itaBt  firikr  ndM*. 

TWIM  BBIDCES.  MONT.— El<vlrkil  powrr  will  tx  uwd  r.>r  «fWtMlaV 
■be  liut  Ircilie  wUcll  ii  now  bemg  conslmcted  by  the  Conrcy  ttuett 
UiQinff  CpfnpMy*  A  jio*  rf  fin*-  now  brine  eff^tr^l  jcroM  th«  f cngv 
from  the  r'^rjt  of  Ihu  Mjdist.i:  l^iv-r  t'.iv.rr  I  I'l^tWy^  in  llic  Mjtdiwn 
Vftllrv.  irnl  will  ttc  ill  rt.idtiic»i  to  iran^mi-  [..m-r  ix  lore  the  firsfl  of  June. 

Ki-r.Ni;.    X     II.  — T.j    furlbcr   incrfjii-   tl:<_-   cii['a.:itv    -  t    r.?    r.r..*.:r  (riant. 

the  Cititen*  El«trhc  Company  recently  ordered  another  prmlttcer  oi  syi- 
bp,  »  tw  «atiM  «<  >*s4pb  loaHlMr  an  alattrtetl  anwraMr  •(  no 
In.  Wbca  lb*  woik  af  bKiWfm  tbcia  avcbiae*  i>  coaiiilelcil.  the  «i|i«citr 
af  Ibt  pitni  will  be  icoip  for  lb*  rraducert.  and  tn  hs>  (<>r  the  f««i*r»- 
ton  aad  enginn.  The  oomtnay  ha*  mently  ituialird  t«u  xS'IikM  can* 
Man)  eiirrent  (ub  trin»(ormet«  for  the  atreee  light  cicctiii.  l're\'iou»  M 
this  irn:  1 1;  '.'mht  tr ana f omeia  ha.J  l>rci-,  rv*^tiitcd  ctnitintially  sttice  laal 
Koventber  on  a  ao  per  ccat*  overload,  and  while  giving  aatiaiaciary  rc»ultai 

li  «i«  dcMBtd  aapaillaat  la  pat  Is  aMManal  trtiufanam  naw,  raibar 
thw  later. 

BORDEinOWK.  N.  I.-;Tba  dip  Candl  baa  dacidcd  M  prwne  new 
bid*  iar  lt|bit<n  iba  ahj  'far  aoa,  Ibiaa  aaid  fitra  yaan. 

HAniaOir.  H.  J^ni  Pablia  S«*lea  Carpamlan  haa  atcuNd  tb« 
aaoMM  far  Nphtblf  the  towa  for  S«*  r*an  ai  Ws  per  map  per  year. 

ELIZABETH.  K.  J.— TIk  Atdertaen  hin  framed  ni  amended  fran. 
cbiK  to  the  Earn  C(a»  Kailwajr  Cwnpaay  to  enter  ibe  cliy  and  canned 
aritb  the  Pablie  Service  Cortwralion'a  linn.  The  new  road  will  rtin 
tbroafh  part  of  Vni"n  ai.J  Ksaex  Countiet  to  Ir\'ington. 

ATLANTIC  HlGHLANUs.  N.  J.— The  BorotiBh  i,  preparing  to  adrcr- 
tile  for  bids  for  fumiahing  equipinent  for  the  remodeling  of  the  electric 
Ufbl  and  water  pUot  of  tbc  iBuukit»lily.  Tb«  bl<U  arc  to  be  r«c«i«eU 
Iar  tha  aoMia  taaifc  ar  anfp  part  «f  Iba  alaartlieBa,  aai  ipnifaaliian  can 
ba  Hca  ai  laaa  ai  tbe  athartlweat  a(  iba  bMi  la  vnoied  for,  aftber 
at  the  oAc(  af  the  baraagh  clerh  at-Attantk  RiKfalandi  or  at  the  aSce 
of  Alesander  Potter.  14J  liberty  Street.  Near  York,  who  is  the  comaltiiig 
engiiierr.  The  e<|ulpoient  needed  incltidea  one  iso-bp  eylinder  eitKine  fnr 
direct-connection  to  a  100  kw  altcma' rrirrcnt  irenerator  not  to  c^cc^-d 
»}}  r.p.in. ;  two  ijo-bp  uncle.ejrUndcf  enginei,  for  <Ure«t-«oane«t!on  to  two 

taobw  aharnaibit-ciimat  teawatatai  two  MaiyiMail  iga4ip  cMiInn  41. 
rtct-eoniieeied  la  l«a  lao-bw  gaaeralani;  one  loo  bw  raaalwap  fieM  ar 
induction  lypr  belled  flentralari  M  ba  uanl  on  an  eactae  now  in.iallril; 
two  lookw  gcnrralon  dbcet'aaiiMaati  to  one  wchp  hariaOilUl  return 
tubular  baU«f  aa4  ana  air  11— inaiw  «ipaM«  of  drlimiiii  in  cahk  feet 
of  free  air  par  viaale  at  a  taatblaa  ptaiaaia  a(  Co  paaoda  la  ibc  aaaara 

inch, 

in  TLE  FALLS.  X.  Y.— Thr  II  j  l-  i  !i  .  r  Electric  Power  Company. 
01  wJiich  Brycc  E.  Morrom'.'of  t^l^u^r  1  u  ntan.iger,  h.i«  made  appli^a 
Hon  to  the  City  Council  for  permioion  to  enirr  Little  Falls. 

BROOKLYN,  N.  Y.— Tbe  E<U>oa  F.kAUic  Cuimiany,  of  Brookiyn,  nf 
tafeidt  W.  W.  Fkiteona  n  ■aaapcr.  haa  ilaadcd  la  capotd  #jiaaa,ooa  Ihi* 
paar  bi  plaebtf  lit  mfm  tmdcrifoimd,  aa4  cMeadini  lb*  anderfimnii 
»>Mem.  • 

TROY.  X.  Y. — A  hearing  will  bo  given  before  th«  Citica  Committee 
of  the  inmate  wi  th«  «->  wWcb  pmrita  the  diy  to  Iwim  bond*  10  the 
amoMtii  of  tsoo.ooa  Car  ihc  pnpate  af  aMtblUdiif  a  aMoJelpal  clacirk 
Hgfating  plant, 

Fl'LTOV,  X,  Y.-  The  Fulton  Light.  lUat  &  Power  Company,  of 
wbicb  Louia  W,  Eoierlck  ii  aiipciintcodenl.  baa  4vciil«d  to  ioatall  a  Coo- 
lly hariaaMal  luriiaaa,  a  jaa-k#  (Micialar  aal  a  coiapilaM  aaifit  oi  aarhclH 
bair4ik  asclltn^  ata. 

KHnrSBfiQC  W.  v.— The  Corenwr  haa  >ign«l  the  bill  aateadiap  W 
ana  year  tb«  catparalt  eiriaieivec  of  ih«  Rblnehock  llbtat^ff  SaHmp. 
Tbii  ii  the  concern  in  whkb  Kobrrt  II.  Hunter,  deputy  imarance  (uper. 
intendent,  ia  interested. 

SYRACL'SE,  X-  Y — At  the  meeting  of  the  Hoard  of  Director*  ol  the 
Independent  Telephone  Company  a  hliditrt  in^olAinj:  tlie  etpenditilfc  of 
hrtween  tz««,a«a  and  Sjaa,oa«  ia  aprtng  and  aunnncr  deTciojnMnl  work 
In  tbte  cHp  ial  In  Iba  C«a«n1  tnS  Norlhem  Mew  Varfc  terriiarp  waa 
Ad  opted* 

PH(EN1X.  K.  v.— The  l-aonbt  Fad.  Ligbl  and  Water  »taM  af  Fbcnbc 
haa  been  puMbaied  bp  Kaw  Yarh  ciphilStM  at  «  prtea  aaM  M  ba  abaai 
Sif«,noa.  It  bai  bee*  aiiiscaic4  that  pawer  arill  be  aMamai  frea  tha 
new  owtwn  far  ihc  propaatd  Iralley  aalenilaB  of  tba  LalKtMa  Km  Croat 
■iMwbnrilla  to  yaltOB. 

UICKFORT.  M.  v.— The  Eeottony  UkBi.  Meat  Pawer  and  Fnd  Com- 
pany ib  totleitlnff  intrant  for  electric  light,  heat  and  power  at  rate* 
ah" .'It  jf  per  cent,  below  those  of  the  L"xki»ort  Cit  and  Electrle  Liicht 
CoBifajiy,  wbkh  at  preaent  haa  the  local  field  to  itiell.    Tbc  new  com- 

ptRp  wia  araaied  s  fraatbiia  aatw  ttaw  avk  The  eantracia  Mala  tbit 
power  will  he  fnmiilaed  M  ea^Midicis  aboal  Seplcaaber  i|.  Cliarlaa  R. 
Bhlwp.  an  olleer  aa4  director,  «tal««  that  he  cxpecied  «h<  eaoipMy  waiiM 
b«  reaijjr  tor  operation  before  thai  lloie.    A  Urge  cleclrle  lUiiaa  will  be 

ffrnrd  on  the  went  nj.le  ryf  Ktin  Street  on  the  >ite  <'(  ihr  ol'l  *^<ini  com- 
pany hrntinjr  plitit 

K.MtGO,  N.  II— The  NorlhwciK  rn  Telephone  Exchun«r  ha-  ;iiir.  !ri<e<i 
the  Iflephune  licm  ol  the  Red  Rirer  Telepbiine  (.r-ir.piiny,  of  Mmrhcad. 
Mino.  The  new  addiiiunal  line  baa  Over  one  bttndrcd  tubaciibcra  and 
will  be  coniiiltrabljr  laiptovcd.  Tbera  arc  aew  t^  ailci  of  pake  arkb 
«oo  milca  of  wfre.  With  lha  facai  tokpfaonca  faataled  bp  iba  coaipaBr 
aad  their  ccMMCliont  wdb  fami  lino,  iioaa  aahaerlheri  ora  r4M  to  tba 
Fanaa  eaehanpr. 


PAULDIMC.  OHIO.— The  City  Oerk  writea  that  it  ta  ptapaacd  to  coa- 
ainel  an  akeirie  light  pUwt.  at  a  coat  of  )io,eoc. 

LIMA,  OHIO.— The  Lima  Telephone  k  Telegraph  Cotnpany  baa  in- 
created  lt«  capital  atock  from  $as°>°°o  •*  $]00,ooo. 

HL'NTINGBURn  OHIO.— Dtiboit  County  Tdepbone  Company,  ol 
lludtingburg,  bis  iiutr;i>evl  Ita  capital  atock  from  lao.ooo  to  I55.000. 

LIMA,  OHIO.— lli^  In.  RaOwap.  Ii|b«  ft  Fomr  Canpaap  baa  aficet* 
to  furnlsb  tbe  city  »  .  h  ;  a er  at  J  «ll.  p«r  barAaoT  aaill  udl  tfaaa  aa 
the  city  plant  e»n  he  mr.tallc-i. 

MT.  \  EKNON'.  OHIO.  The  .^lt-  \  trn.jn  T.  Icpli.-.np  Company  held  Ha 
annual  meeting  recently.  Dotting  th^  ycir  the  com^'aiiy  installed  700  new 
telephonet  and  it  la  now  planning  to  nake  Inportant  improrementa. 

CLK.VELAN'0,  OHIO. — .At  a  niociiog  of  tbe  abareholitera  ol  the  Aorora, 
BpiB  ft  Cbkaga  Rdlwap  Coapaap  at  CUcaaai,  11  waa  voM  to  kmc  baoda 
la  tba  anaani  af  tajManaao  for  ibc  parpaae  of  eaoipktfiifb  Im^imtn 
and  aparaliBf  ita  cMatinv  liaei. 

OOLtntBUSk  OHIO.— Tba  Onindl  ia  oaaddcring  a  propoatA  b«ad  kaaa 
•f  «i4aiiOaa  Iar  the  porpoae  of  ioiproying  Ika  raiic^  liabiinc  fkM:  lb* 
plaat  aagr  baac  to  reaiovc  500  arc  lampa  nalan  Iba  aMWoMl  aqoiptoaM 
k  aarared.  ai  H  ii  hearily  o<rarlot<led, 

UPPER  SANDUSKY.  OHIO.— ,\  fraacbiae  waa  granted  by  the  CouocB 
10  J-  J.  Barber,  ol  Toieilo.  retire»et<titi7iir  (he  Fndii) ,  Cn.  I>»ier  San- 
duiky  It  Marion  ElrCtrii  K..iK'.iv  lumviny  Ic  i-nn.lr.ur  lire-  throogh 
•hii  til,  <•  mrrcling  »ilh  the  .\lalion-4.olumbu»  ii«e  al  Mitiusi  al«d  the 
"i  i.u.li.i  l  ii  i;'  'y   liiic  it  {''indlay, 

AKKON.  i  illli  I  Tt  ,■  '=I:it!i  C  if  tr  Commiaaionera  are  having  estimaua 
prepared  on  ihr:  .  ,  1  ,  i  ini,ijlhnc  1  1  iil  i>ng  and  heating  plant  in  the  court 
faouBC  to  aupjtly  tlve  county  buildings.  Under  the  preaent  arran^pnaaal  II 
aoata  foaao  to  liibt  and  baal  tba  ballibip  and  k  la  baKrirad  IbIa  caaM  be 
grtnily  redaeed  If  lb*  couair  had  ito  own  ptaitt. 

UAftlOH,  OinO,-Tba  Eifa  MraMl  k  prapariiw  to  creel  lai«e  laptfr 
ihope  at  Mariaa,  aad  M  trill  iiwMll  a  larfa  chclrie  power  alaal  wbldl  win 
furtiiib  power  and  light  far  nil  the  machinery  in  the  vaflatia  toliMlBn 
operate  all  sYtilch  Ufhla  and  Mock  signoli  within  the  yarda  Bad  aparato  the 
fuel  and  ash  conreying  (>iilfit«  for  the  roundbouaea. 

r,\XTON.  OHIO. — .\  ten-year  contract  fi>r  electric  llghl»  baa  been  let 
by  tile  Board  of  Public  Smiic  t»!  Ih^  Carton  Ligbl.  Heal  &  Power  Com- 
pany. The  contract  1.  (or  54  .11  1  '"n::  very  night,  at  $64  per  lamp 
per  year,  and  267  lampa  by  the  moonligfat  schedule  «(  p*r  lamp  per 
pear.  The  Merchant*'  Heat,  Light  ft  P««cr  Ceaqwap  intfaaatod  Ibat  it 
woatd  make  a  bad.  hot  II  dM  lat  da  aOL 

DAYTON.  OHIO.— Tha  ardnaBae  pramioc  Iba  Daptoa  CWaawr  EIn. 
trie  Company  a  ftaaebito  bw  been  paaaed  io  it*  aaWfldcd  laffll.  Pbuto  far 

the  cooipany'i  plant  arc  already  being  prepared,  it  i>  aai^l.  Several  ailra 
are  being  conudered,  bat  none  baa  been  definitely  decided  upon  *•  yet. 
Tbe  p;;iiit  will  he  erected,  no  doubt,  where  raPraait  larilitiea  are  caaiip 
accessible,  and  it   i>  «i>id   that  the   work   will  bC  flMbcd  fipidlp  to  OOto. 

pli-iion  when  a  location  i»  determined  upon. 

IIL.M  KWKLI..  OKI-A.— Blatkwell  Electric  Light  &  Power  Company 
will  befiiri  ■iernt'ng  a  pt.wer  and  fan  circuit  this  seakoti.    Oartett  Waite 

19  prC--.i'.r:tI 

ROCtK  MlLLSk  OKLA. — The  Weatcrn  Gklaiiama  TrlcpboBe  Exlcaaioa 

Company  hat  loid  all  at  IM  hUKatt  W  the  Hancr  Takpbaiia  ft  Tde* 

graph  Company. 

B.\KFJ?  t  ir"i  .  ('KE.— H.  II.  .\ndrewa  ii  tnakini:  eoniractt  (or  Ibe  Ore- 
tpm  Electric  Company  for  tbe  inttallation  of  a  6,000  hp  electric  power 

plaai  ia  Iba  Ewk  VaUap  darinf  fha  eaalac  aimnar.  Ha  k  eanaidcflaB 
tbt  tiatter  of  uabig  deelrie  power  far  pwBpins  far  kricaika  parpiaw, 

PORILAND,  ORE— A.  M.  Drake  report*  fhH  CalKhnk  Bpbal  will 
intercftt  itaclf  in  power  development  along  the  Doacbtttea  River  from  Vend 
to  Bcahaai  FhU*.  The  ptioa  are  aaid  to  include  the  installation  of  power- 
htniiea  at  Bend.  Benbam  Falta  and  other  points  al.mg  the  Deacbute*. 
and  the  o|:eration  o(  electric  railnayi  and  manufactiuiaf  ptelltt  0«  hMb 
sides  i'(  the  C.nca.le  Mountains  H.  S.  Stanley  la  aeviallip  and  tMB»' 
nrer  of  tbe  t>c*ch«lr«  Irrigation  &  Power  Comp»iiy. 

PORTLAUD^  Ihc  Portland  General  Eteciric  f  ompany  will  eapend 

t2.oo0.iKro  in  a  new  ufiicc  hjildirg  in  Portland,  the  reconstruction  of  the 
cily'»  Iigbti=i>:  i ';r-(|  Tt^cnl,  new  arc  lamps,  and  the  ttiMallation  o(  an  addi- 
tional power  plant  to  he  kn<»n  *»  Sl»ti«i  A  at  Uregun  City.  When  lha 
plans  now  (orinin,(  are  ciiricd  Otn  ibo  campany  will  oootrol  upward  af 

?o,'..w  hp.  including  oalpul  tt  Ha  raedaod  <uiBt  plant,  Iba  praaent  plant 
ot  Oregon  Cliy  and  lb*  new  ptoat  to  he  built  ibeta,  and  tba  aarphto  af 
7.,«„>  hp  to  be  deUvrred  10  tba  caaipany  by  Iba  Oiwiiai  Walto^  Fomt  ft 
Railway  Cotopaay. 

SAKCER,  OBE.— Tbe  Eagle  RWtr  Eiedrie  Pawer  Caatpany,  of  wMefc 
J.  K.  Roaig.  of  Babcr  CUy,  Ore.,  it  nanaier.  trill  ercet  a  i,aBO-b» 
bydrerleetrle  power  plani  on  tba  Eapte  River,  near  Sanicr,  to  aopplp 
power  to  mtnep. 

PORTLAND,  ORE. -The  Oregon  W;iter  l'.>«er  A  Railway  Company, 
reillaiMl,  Ore-,  intend*  to  eonatnict  additUmal  ibopt.  ttbtofa  will  he 
operalcd  hy  ekelfichy.   The  eiiukmeal  hw  been  accared. 

T'"IHl.  ORK  — I  fiot'it  \Vitcr  4  Ponrr  Company  ^s  installing  new 
Unitj.  ;i  -<i  I"   mjchine  b.-.iTl^  jw'^  been  put  to  *>■:!>      ith  the  .in  :,]rr:.,\y 

in.  It  i»  »  machine  of  the  C.  K.  tc*«l>ing  (wid  type  llie  plaiit  !<.  operaiexl 
V  water  power.    F.  F.  Lodcr  I*  foreniaa  1  tha  aM^atalloB. 
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new  RAVEN,  PAv^'Tbt  Tvwn  Cornell  H  ««hUmSi««  di*  ^acidM 
•f  cooMimtlic  ait  «lKMe  llnht  ptaai. 

DARBY.  PA.— Ttc  PMlMMpUa  Subwtan  Scdrfe  Uafei  CtaavMr  kx 
ttmmd  dw  caatnci  for  cMBtrociiiif  ■■  ibgiHe  NilA  aii4  pqvct  ptmi; 

SDNBUar.  PA.-I1  b  ttuetf  tkit  Udt  an  ibw  tm  ke  nerlwd  br  Ac 
IIMdtotradi  Shcuic  CaaqMny  for  Ac  cnaXrueUoa  cf  ■  dMi  aai  p<nr«r 

bOMC 

GIRARDVILLE.  PA.~  Fire  drtlrnycd  ib(  povrr  liouM  aad  btttt  •( 
•lie  Sehuxikfll  Ratl««y  Coinpatijr.  April  3,  entailing  a  lots  pf  $50,000. 
Tliirlr'n  cars  were  coniuDied. 

ALiOONA.  I'.X.— <:h«rl«  F-  Vogrl.  1515  Firit  Xstinni'  Hank  Buildlnf. 
Chicago.  III.,  i»  Mcrecttry  of  %hc  B^dfofd  W'ntrj  jr  Fl'^irtc  Company, 
vbirb  {MOpoira  roo'irucling  a  power  plant  in  Ikdiord  County,  to  coat 
abaul  tija.ooo. 

PITTSTON,  rA,— EJwaril  J.  KuUcJkc.  reprcKariiic  tbe  Pittston  Lijbt, 
Heat  A  Pnrer  Coaipiiigri  alwat  ta  ta  incarpacatcd.  i*  •aatad  to  bam  lacarid 
Ibt  coMraet  for  llllninc  tlw  dqr  for  C*«  y«trt  at  $sa  per  jMar  ior 

Cficloatd  arc  lamp*,  and  (17  pvr  year  for  incaodeaccnt  lamp*. 

YORK,  P.*. — The  fr«nch>>r«  and  projierty  o(  the  York  Street  Railway 
Company  Hstc  been  acid  t"  llro  .x  n  Brother*,  banker*,  r  f  ri.i  l.t  if  ^[ 
T/t  iirr  il'.f  iLi-w  o»-nerabtp  f  k  Mt.:Uy  sy^trm  will  be  cxf^rOciJ  thr '  i.^  i.f.Tt 
the  county  connecting  all  tise  towns,  boruugfai  and  villages  of  any  im- 
portanac.  In  addition  to  the  railway  linrj  the  Ediaon  Eteetrie  Cotnpany, 
Ika  WaMiagboiatc  ElKttic  Ugbt  Compaoy  aod  the  York  Steam  Ucatiag 
Caaipaar  are  aannl  br  *bo  Yvrk  Caaaitr  l^aetfim  OMvaar.  wMck  ha* 
riie  ban  aeqabtd  iteaMr      Om  aaw  talcrcan; 

8AIT  tAKF.  CITV.  CTAir.  Part,  If  not  all.  of  the  eirclfical  oiuip. 
mmt  far  tbt  three  complete  hydroelectric  plants,  to  be  installed  by  the 
InteT-Mmti-.tiin    Fc^rr   Oimr'imy,   Salt   Lake  Trv  he  ptjrchss^d  in 

Nf>  Cit>'     i.iriu^  T   t  ti  vt^ibera.  preaideii;  "i  lUi    iimr  iiiy.  smII  be  it 

91a  liarriaon  Buiiding.  ColuDibua.  Ohio,  during  the  month  of  April,  and 
will  also  visit  New  York  for  the  purpose  of  purchasing  tlw  clcelxieal  a(|ikip- 
nMai.  One  aiatloo  will  consist  of  (our  rsn  kw  units,  another  alatioa  srill 
comiat  of  two  6oo-kw  liaita  and  a  third  ttation  will  eonsUt  of  a  soo  kw 
iraH.  Tai|Mdie  wbccia  will  he  used.  .■\  fourth  unit  of  7so-lrw  capacity 
will  V  installed  ne>t  year,  and  irork  will  be  begun  during  the  fall  on  a 
ftr:ini  I  Ijnt  to  comprise  two  $ao'ln*  unita. 

Fonil  RYEGATF.  VT — A  Iwal  rleeirie  eiinipiny  l«  soon  tn  be  or- 
i  iin/.  I  m  town.  M.  V  Sirs-n:  jnd  R-  Farquharvjn  being  the  chnf  promo- 
tera  in  the  aclirnie.  One  portioi*  of  ibe  water  power  at  the  Boltonville 
Falls  has  been  accuted  alrrady  irHl  an  OfMlM  obtained  on  th«  rcipilnjrr. 
ae  il  i(  expected  tint  bclort  laanr  nontiia  a  fully  r'luipped  plaM  «tU  ba 
ia  apandait  taiib  t«w«r  cagwgb  W  mmh  *l)c  aaiifc  Wdl*  Kaar  VaHcy. 

PULASKI  dry,  VA.-tba  T««  Caancil  hai  aaqila>aa  IM  «a«hlMr  to 
laii  itliaiK  aalcr  tilaa  aimuid  the  dir.  iHib  a  tricar  to  coaMrmtiai  an 
alidlfc  ptaJil  M  IWht  the  tawn  and  ruai  the  wattr  yvaiflnr  aladea. 

mCHMOXD,  VA.— At  a  mtatlot  af  lb»  ^''X  mniiBitleM  on  finance 
■ad  alaetriclly,  M.  H.  Trafford.  who  had  been  appointed  to  inveaiigate 
the  ifoestion,  reported  strongly  in  favor  of  municipal  ownership  of  a 
lighting  plant. 

RICHMOND,  V.^. — The  Southern  11*11  lelephone  Company  will  spend 
$roo,ooa  fat  the  eonstruetion  of  a  new  system  between  Richmond  and  Dan- 
ville, taktng  in  the  towns  of  Keyavillc,  Charlotte  Coarthoaae  aad  Chaae 
City,  along  the  Southern  Railway. 

NORFOLK,  VA.— It  is  rumored  that  all  of  tha  clecirie  alnct  railway 
Msi^  Ul^llflV  aanavfaa  are  to  be  talcen  over  by  a  new  company  wbkb 
Ifpiaat Ilia  lha  Itarots  of  the  Middendorfs.  John  L.  Williams  &  Sona, 
and  olhera.  It  ia  said  ihK  tli'-  flints  .11  N.nfolV,  Berkeley  and  PortS' 
motilh  will  be  Included  in  ihr  d  a'.:  :tlsa  that  a  ti,oor>,»nu  power  station 
will  be  erected,  together  wis^i  .^^lout  $i.ooo.o«o  worth  o{  additional  im* 
provrmenta.  The  power  plant  wilt  devatap  l].0(ia  hp.  The  title  of  the 
new  orgaoiaatlon  will  piobsbly  tkc  the  Narfolk  ft  Ferttmoath  Traction 
Caw^Br.  U  dM  daal  il  cmmBiaiMd  Iba  aoaipiiiv  cenlral  iia 
iaDta  of  Ibca  bcdte  athtr  paafaitlti, 

EVCRBIT.  WASH.— Tba  SaMd»Tac«iia  Faarar  Ctaipaay.  at  whkb 
O.  D.  Caiafai,  af  Seatda,  ta  taadaiet,  hta  dedded  la  treel  a  labftadaa 
at  Everett 

BREMERTON',  WASli.  The  City  Council  has  under  «naideration 
the  iniullation  of  a  municipal  lighting  plant  and  will  uke  definite  action 
upon  the  matter  in  the  near  futttre. 

SPOK.WE,  WASH. — The  PiW*;.-  %twf  Telephone  &  Telegraph  Com- 
patty  plans  to  spend  li^oo.c  in  -  yt-.ti  j  -it  and  iminiiving  its  system  in  the 
Spokane  country,  with  the  wUit  ,>£  sttu/sng  grentcr  business  among  the 
tarinerft  c>f  tbe  Inland  Empire. 

SEATTLE.  WASH. — CtuiiDd  fca*  b«n  biuken  for  the  new  power  station 
af  Iba  SfaHht  Eteclfie  Caav^ar  at  Gaanatowa.  trlilck  wUI  «aM  wben  fin- 
U(4  aad  avtlffiiA  V'illi  lichhMfT  apwaf d«  af  |i«a,aoo.  The  caatpaar, 
naiwgr,  bia  plana  diman  iar  the  aaaMnidlaii  af  hna  car  banHh  di< 
laial  iajraatMat  b^ag  npwtMli  af  t40a,oaK 

-  OROVIUE;  WASH>-Wa(k  baa  haiun  a*  die  hi*  pwacr  plant  at  Simli- 
baBMOt  Pant.  Tba  pre|*et  It  owned  hf  the  Siaiinauaeea  Falls  Power 
ft  Development  Company,  With  the  machinery  now  being  put  Iti  the  plant 
will  have  a  capacity  of  1,000  hp,  and  it  is  so  arranged  th.nt  another  1,000 

hp  rin  rr:if!t!v  h^-  -r^t.tlTrr!,    With  the  entire  falls  utilirrd  in.ltiy  thousand 

hot       [,r  A  .  r    '.    II     III-     -(:t|-r-l        ">::i"ii     ily    all    thc    pOtATT    tO    bc    produCcd  at 

prescTii  fiiti  Uvii  L  -tttf 1:  !i.-f  uti.i  will  be  used  in  the  mine-j  and  in 
lighting  the  town  of  Oroville. 
SPOKAKE,  W.\S1I. — C.  Luoccford  and  assuciatea,  who  icccntly  incor* 


poraied  thc  Inland  Power  &  Elevinc  Lonipany,  have  opened  oSoca  in  the 
Mohawk  Building.  The  company  bas  secured  water  righta  froai  Mtbo  for 
Alhani  FaIIi.  th^  TfrnJ  •.rnretnc  Riv-M,  nm  Nr«i..'r1,  T»ie  capacity  of 
.\;L.iirii  Faltn  .■«lii:-.iilri!  ..t  .-i.in..  Iiji  Ihr  c.iTr.iiiny  iUj  has  Hell  Gjtr. 
in  the  Columbia  Kcver,  between  Spokane  and  tbe  Oiumogan  River*,  with 
dwut  io,oa«  bp,  and  the  Metalline  Ftlto  of  Ptnd  d'Oreille  Rlvtr,  in 
Stereo*  CoiuUy,  bcttrcca  Neitport  and  Iba  Canadian  Use.  The  cotapany 
baa  bacB  iiwaipagalad  far  $tsaa«eaa, 
SEATTLK,  WASH.— Prad  E.  Stndar  hia  tahm  a  aantrtct  l»  haM  t«» 

mitea  of  electric  railway  in  connection  with  tbe  ayt.tem  whleh  he  ii  con- 
structing between  Seattle  aivd  F.veieit,  to  extend  from  the  corner  of  Brig 
Street  ar  t  "^tc n !  .\vcnue  in  Ballard  to  Loyal  Heights.  Thi«  lirancb 
of  the  eJrctric  r;nI'A.i>  liring  constructed  by  Mr,  Sander  -.viK  w  ni-<ratr<] 
by  the  .umc  power  as  the  Una  to  Everett  and  the  cars  o(  the  Sander 
InttiaihaB  wRl  ba  aaed  la  lu  apaiatioa,  but  the  control  of  the  tradowe 
will  ha  in  die  bud*  of  a  few  Sesttlc  men  wbo  have  luiumer  haaiaa 
at  Loyal  Heights.  A  Mvaraie  company  is  benng  tonaed.  to  be  knoim 
as  the  Loyal  Heights  tilectric  Company,  to  control  tbi*  hrandl  Hoc. 
II.  \V|  Preat,  Moriia  Tbomaen  and  J.  G.  Trenholmc  are  interested  ia 
the  pr'Ject. 

WIXON.A,  WIS.-  An  cffori  is  l>eing  made  by  the  La  Crosae  VVjti  r  Com- 
pany to  obtain  a  fianrhiM  in  this  city  to  furnish  light  .in. I  poAer 
Tbe  company  will  eKfiend  alx>ut  Si.ooo.ooo  in  developing  tbe  water  power. 

GREEN  1:  \"i  .  1-  Ifii  inu-t.  of  the  Brown  County  Telepbooe  Com- 
pany, operating  in  rural  districts  of  Brown  and  hfanilotsoc  Couotlaf^  are 

to  b*  eaniidcraMr  ananM  md  tba  iifHiil  alaCb  «l  Iba  awapaiiy  adll 
he  hMrtaitd  iao«  fraat  ItaMa  t»  >ittata.  CbJilct  A.  Sitnabd  b  piiiidiiiil. 
and  F.  J.  Bl  Snchncan  it  aecntaiT  taai  Inatwfr. 

MILWAUKEE.  WIS.— Tha  CMnaioa  Cooncrl  bu  paned  Mi*  frandiiie 

trivttiff  to  the  West  Shore  Teleph'ine  !t  Telegraph  CompnTiy  thr  rfpht  tO 
tiiiiij  -ill  indrp<-ndent  t-ysiem  of  ii-  r;il.i.i:.  *  u  Milwtiukee.  .'Vv.ri  li-i?  to  the 
ordjnance,  the  company  must  begin  business  within  four  roomths  frrrr.  the 
present  time,  must  expend  Sroo.ooo  within  six  months  after  it  «-'-\tff^  to 
btiild.  tnd  must  inatall  s,»«o  lelcfthooes  wiiJiin  three  yeara,  The  city  offices 
axe  la  bt*a  (rae  atrricb  Tba  naipiay  ia  reqnirtd  1*  taaneet  widi  all 
Stale  ladcfignteil  line*  wbicb  demand  cornicetim  al  the  dtr  Ibalta. 

SAN  JOAN.  PORIO  RICO^BItfs  will  be  received  until  Umr  ■  by 
Capt.  Frank  C.  Wi^ed.  Qaartermaster,  I'.  S.  A.,  for  supplying  Ibe  claa* 
tricity  rctiiilrrd  for  ligbling  the  public  buildlnga,  innaMlt  tad  tettUca* 
tiona  under  the  control  of  the  quartermaster's  ill^il llllllll  at  San  Jnan 
durin?  *hf  ^scal  year  ending  June  30,  1907, 

ST  JiiHN.  N.  B. — The  St.  John  street  Railway  Compan)  :i  s  vi  i-td 
the  c**«tt,iC-t  to  light  the  city  for  ten  years  with  a,ooo-cr-  Uin,--  £:* 
per  lamp  per  year. 

PtTERBOROL'Cil.  ONT.—Tbe  city,  wbutb  bu,  in  its  ptivaie  bill  to  the 
Ouarla  Legltlaluf*  applied  far  parniialaa  la  aetalra  wnleppanaf  and 
■iipplr  elettiiulj  la  awnfaiiinijiw  ooaeenii.  lut  }iiM  iMeired  an  ander 
from  the  Prteitoramll  Lilbt  ft  Power  Company  to  furni>.h  any  factoriet 
with  power  up  M  <,*ea  bartc-power  for  a  period  of  ten  years  at  the  rale 
of  %2o  per  horse  power  per  year.    Thc  offer  is  under  consideration. 

TORONTO.  0.\T. — North  Toronto  will  be  peimitted  to  go  into  the  buai. 
nesa  of  developing  electric  energy  for  the  purpose  of  supplying  street  light* 
and  heal  to  public  buildings,  and  of  selling  light,  heat  and  power  to  cor- 
poratioaa  or  individaaU.  Tbia  pcraiiauoa  was  accuiikd  by  tbe  Private  BUI 
CeMvltleet, 

WBSTBVRY.  Oasr^XU  W«albiirp  Beatria  PWMr  *  Utfit  Compiv 
has  recaadr  imttlltd  a  yj4tw>  j-pbau,  Caaydt,  jjoo-iroTt  ttnawMr.  Ml  ltd 
to  a  waier  whetL   Hr.  H.  A.  Warbgr,  af  Eati  Angat,  One.,  ia  ifaa  pi«> 

prielor. 


/i€t»  Indnutriai  Ckm^anhs* 

STimCKOK  BAY,  WIS.— Tba  Slafgaa*  Bay  B  Hatlbatn  Tnattan  ^ 
paap  bat  been  incorporated  widi  a  enpilal  of  fjj^o,  hy  Jsaqib  A.  ilccber 
aad  albcn. 

UHITED  EI.F.CTRIC  SIGNAL  COMPANY.  Altlehoro.  Mass  .  bas  been 
Incorporated  with  a  cnritt:^*  «>f  froo.ooo,  by  Stephen  .^.  Wood,  Joseph  C 
Eates,  Tu^uiae  R.  Btirrrtt. 

WISCONSIN  BRAKE  &  ELECTRIC  COUPANY.  Uilwauhta,  Wli,. 
with  a  capita!  of  $5,000,  bas  been  incorpotatad  by  W.  D.  Hichai*l^  J.  A. 
McCormick  and  P.  W.  Borlim, 

AITOMATIC  SWITCH  COMPANY,  New  York,  haa  been  incorpo- 
rated, with  a  capital  of  Sioco'io  and  tbe  following  directora:  O.  R.  Den- 
man,  F.  M.  Coffin,  Wiilian  Sorrell,  New  York. 

EGAN  ELECTRIC  MASSAGE  VIBRATOR  COMPAKV,  Peterrinirs. 
HI.,  bavbw  a  eapilal  «f  l^aao,  ha*  bled  wrddca  af  faMaaparatlan,  Ike 
itniperatota  are  Charlet  E.  Eitm.  Tabn  Stairtt  and  T,  W.  MeNcdi^ 

AVERY  PORTABLE  I  I^.TmXf;  COMPANY.  MiTu.i  t.,  .  Wi*.,  hi* 
Sled  aittcles  of  incorpora' >  1  ^^>lh  a  capital  Mock  of  t  .1  1  F.dlir  C 
Avery,  George  E.   nnrnhom  and  E.  G.  Comstock  are  the  incorporators, 

THE  tlXITED  Mfl.Tl-PHOXE  COMPANY'.  Wilmington.  Del.,  com- 
posed of  niinufactureis  of  talking  machines  and  of  pboaofraiih*  and  |iho> 
nograph  records,  was  incorporated  by  WHaringtan  iaaarpagBlang  aptaUr 
with  a  capital  stork  of  $1,000,000. 

THE   ELEt  M     I  Ki  11  t  I 1  OMP.\NY.   Rivenna.   Ohio,  bu 

been  iDcorporaied  with  t.2;o,oon  capital  stock.  W,  B.  Martball,  (uperin- 
laadiMb  ittlta  that  the  aainiiaay  arMl  acect  a  plant  far  iba  ataatemra 
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VIBLE.  COOnit  k  WMXtntU  New  Ygifc,  hm  erfuiind  «M 
tbt  Mtewtac  drwMn:  ICwricc  A.  Vidt^  Ma*  YMk;  Hn^  Lw  CMpw. 
Stanfard,  Conn.,  ind  Pnod*  (X  BIhIlpiH.  fugle wOOi.  K,  J.  Tka 

par.jr   vrill  do  oncduBict),  t"   '  ■  '      -  -   .  — 
tTKtinr-    It!  oiptul  ia  |i,s 


THE  AMERICAN  ENRTNEERIMG  *  CONSTRUCTION  OOHFANY, 

Jij  F-«ttr  BuUdin«,  I?fiv>l,tyn,  N.  Y..  hu  juM  iMcn  iocorporded  by  R.  C. 
Taylor,  KH.Mr<l  Tjyijr  anii  J.  J.  Sidtt,  practicil  decirlc  nilnr  and 
powr.'  rla-it  rris-:nrrr«.  Tdr  c^iirpmv  i«  prep«r«d  to  handle  rmy  dm 
H  Bl'-cliar.ica:,  i^rrlujnl  arii  con^;t^ictiun  «.-:.rt(,  and  wB)  ulta  net  »i  con- 
Hifinetts  ID  drawiag  up  Of  rerinrinf  deaifiu  and  apccificatioita 


^•bff  Incorpwations. 

JTJKCTIOK.  ASK— Tk«  Juatiitm  Otr  UfM  «  Waitr 
Mta  hwniMMtil.  witk  •  eMMtl  qI  lit^Mm. 

SAUWAS,  CAI  The  Giccnfldd  Llfht  and  W.Wr  Cnnpaiiy  bu  been 

■■MipoilMd  wilk  a  capita]  itoek  o<  $25,000.    Th»  ducctot*  o<  ibe  eoai> 
*^  J-      Y<)««»n.  0.  W.  CtaadaU.  I,  T. 
W«,  H.  P.  Uw.  of  ONcaflctd,  ui4  J.  A,  BrocV,  of  Loa  Anfclva. 

HARTFORD,  CONN-Th.  Tri  C  ,„  Kanw.y  i  Li.fc,  Company,  of  tbi. 
ci^,  t.Wi  a  cfrt.6cate  ul  lannivoxiimn  with  tbe  SrcK'taxr  0*  SiMc. 
Tbe  amDum  rf  the  auUioriicd  capiul  atoek  U  $i<,o«o,ooo. 

jyiLMISGTON.  DEL.-n«.  DetasrWs  Trir,;,!,  ne   Con.p»nT  .nd  tbt 

'  Bedrie  Light  h   rn»er  f  ..i:,;,.i„y,  waich  ««5  recently  BtintCil 

I  tgr  tbe  Str<«l  and  Stwcr  Department,  have  been  nitriwl.  The 

 _:  *y  7*!!  ?•  *«  «fPOr«le  title  of  tbe  Wilmington 

Um,  r«mn  •  TdeplHHM  0«i|Hu>r.  Tbi  Detawiria  Ttlephoo.  Company 
had  a  rapltaliiatfam  of  $)oo,ood  and  III*  WIlBlaclaa  BMlto  Ugbt  ft 

rower  Cumr-^ny  waa  capitajited  at  %iAa9MO,  uA  die  mtfcd  «0ngii«toii 
will  h*re  a  capita]  of  $i,»so.oo.  The  »»m^  mrr,  wre  intereated  ia  boib 
companlea.  and  they  compriie  tbe  oflleen  ar.i;  d:rrcior>  of  t^ie  new  concern. 
Tht  officeia  of  tk*  Wilmincion  Light,  Power  k  Teiepi,...,e  Cotppany  are: 
rraiiOM^  Otarka  C  Knrti,  of  WHnington;  vice^iresjiirrit,  Crorer  «. 
W«Mi  «{  bdllMNt  lOWttary  and  treaaurer.  SMnley  Baker,  of  WOminc- 
tan;  directorv.  Mr.  Kurti.  Mr.  Webb,  Horace  W.  tilMM.  S«aB«l  K.  SaUk, 
Alfred  I.  do  Post,  Pierre  S.  da  Pont  and  Henry  P.  Scatt,  Tk*  Wiladnw- 
tnn  Kleefric  TJghl  *  Power  Company,  .fie-  it  was  granted  a  franehlae, 
bo-jght  ihr  o-i!  Jeaaup  ft  Moore  warehcmc  on  the  north  aide  of  tbe  Brandy- 
wine,  wrjt  if  Piiw  Street,  where  a  power  plant  will  be  erected. 

CAPRON,  ILU-^jp,  ,„  Home  Telephone  Company,  Capron;  eauEtal, 
$«««;  operate  a  teJcjjlioae  tyatera;  liKOfporatora,  F.  D.  Oiiiimll.  B.  W. 
Dimend,  George  U.  Olaon, 

PEORIA.  ILL  -The  P.-ot:3.  Telin  i  Tremont  Telephone  Coafa^f 
haa  been  incorf  tjieH  with  ,1  eapiiii  uoc't  at  Sa,s<io.  Tbe  IncoTpanriMi 
are  A.  J   Iiavi..  Waller  H.  Ames  and  3.  A.  Hayward,  ot  ' 

NOKTII  NtcDONOUGfL  ILL— North  McDonoogh 
wilii  n  upiiai  of  $800,  baa  been  incorporated  and  will 
telephone  line:  incorporatora  J.  Geltmacbtf,  Chaika  BA 

LA  rAYFTTP,  !ND  -Th.  T.i,l«.vrtte  A  Logantport  Traction  Company, 
with  a  eat'iial  of  Jtm  »..>,  been  incorporated  by  Frank  H.  Calaball 
liittl  !>th«r».  xai  will  limU  »«  totervrban  line  between  LafafClU  ood 
Loganaport. 

DES  MOINRS,  IA.— The  Iowa  Gaa-Electiic  RaiUif  Cempany  wat 
organlrrd  at  thu  citj  for  the  parpa*e  01  b.,ii,iinK  the  ccnnecilng  link 
In  Ibe  prctioieJ  than  of  interurban  lines  from  Sioox  Faltt  to  Kantaa 
City. 

LONG  LAKE,  MINN.— The  Hennepin  Telephone  CompMr  kl»  btCO 
formeii  vith  Sas.ooo  capital  and  will  extend  linea  to  atlgbbotl^  ttt^t*. 

HAWK   rRFRK,   MtVy-na»i   Creel  Telephane 

capital  '.'(  j<,<"-xi,  has  been  incorpiirjtr J  ijr  T.  E.  S] 

e.  O.  Oppegaarii,  Sieve  Odcgard,  O.  M.  Agre. 

HERMAN,  MINN.— Herman  Telephone  Company,  with  a  capital  of 
IJ0.O0O,  baa  been  incorporitid  *r  C  J.  Bacon.  B.  A.  Hamgnb  a  F. 
Honaton.  J.  D.  Rouaton.  A.  W.  VMk,  I«ha  F.  fiMta.  K.  C  BO^ma, 

E.  E.  Peck.  Honaton. 

TRUXTON',  N.  Y — i'ipers  of  iocorivDrition  of  the  Tftixton  &  Cuyler 
Telephone  Company  have  been  fotwardcd  to  the  Secretary  of  Slate  The 
company  ii  incorporated  for  $ie,ooo.  Tbe  directora  for  tbe  firat  yr.ir  ire: 
Frank  L.  Hiltm,  Fred  R.  Bryant  and  Fred  J.  Woodward  of  thia  village; 
B.  O:  TkMkaM,  It,  K  DiMtar  and  J.  ■.  WUnar^  M  O^,  aad  Ha^ 
dodk  HMird,  af  Coctlaad. 

CHATTANOOCA.  TIMKi— The  Chattanooga  Railway  CbWMW  h  Ifc* 

tMa  mt  the  new  eaopaar  menily  incorporated  by  Grakaa  ft  Co.,  of 
PkSiM^a,  who  have  i>arehaaed  all  the  alrtct  railwaya  of  Chattanooga. 
haeladint  ik*  Chaiunwga  Electric  Railway  and  the  Chattanooga  Rapid 
Trani^t  Company,  The  capitaUxation  of  the  conaclidated  companies  com- 
pri<e«  B  (light  reduction  in  6xed  chargea  and  ia  baaed  on  conacrratlTe 
line*.    A  cooaideiabic  anm  baa  been  proridcd  (or  cMcDaiona  asd  ia>- 


a  p. 


TELEPUO.VE  PROTECTOR  UTIGATION.— A  decuinn  haa  ben  rta. 
4cvad  tr  JUat  AhAotm.  ifea  U.  S.  CfaMit  Crart  far  tht  Statiit 
of  ladliai.  wUcb  dlipoiw  of  dkam  tuita  tooagbt  by  Fririi  &  Onk 

against  the  Sterling  Electric  Company,  of  Lafayette,  Ind.  The  dedaloe 
did  not  involve  an  adjudication  on  the  validity  of  the  patents  inralrad. 
*bat  not  being  in  queation,  bat  affected  the  owr^er^hrp  nf  tlie  pAtenIa, 
It  appeari  that  Cook  instituted  the  aeversi  »<uitt)  fri  An  injunction  and 
an  aoGoantIng,  and  daioMd  infrlngaoMat,  ibeae  pateota  taken  out  by  hia 

taalramenta.  cablei,  catle  trrainal*,  One  ful>^ 

laila.  The  Sterling  Company  inttcad  of  filing  an  amwer  to  Ibe  eom- 
plaint  filed  a  plea  in  which  it  aaaerted  ownerahip  itaelf  of  all  tbe  patent) 

at  staife,  ansi  denied  any  poatible  infrinKert-etit,  Tht  caae  was  f^t'^ahl 
out  0^1  llirse  !inr^  teatimony  being  tikm  tiy  the  :iianter  in  chancerr. 
Tbe  muter  tuataincd  the  Sterling  ownerahip  pleading,  and  oa  March  ai 


MR.  AUGOmn  SPIIS,  vmUmt  «t  the 

Light  ft  Tracttoo  Cimtmr.  «t  ' 

of  Menominee. 

MR.  J.  C.  SLIPPY,  of  Waterloo.  Ia.,  baa  accepted  a  (Maitien  arilk 
the  engineering  department  of  ttie  Certrsl  P:«lriri  and  rrintiitg  Tele. 
graph  Company,  of  Pittaburgh. 

MR.  W.  S.  FARSTOW  !t»»  retnmed  to  New  York  City  from  a  Uip  of 
some  two  months  thr^uR'n  the  N'orthwest.  wktfC  ftft  hag  bam  •Bfi^d  €■ 
aomc  large  eleclricj^l  c{)n»u](infi  work. 

MR,  C.  A,  LAMbACH,  formerly  construcllon  auperlntendcnt  of  the 
Independent  Telephone  Company,   Conncil   BluRa.   la.,  haa 
gUTtlJIT  of  the  new  exchange,  now  being  inatallcd. 

VK.  CLOYD  MARSHALL,  who  (a  actively  idealflM  «Mi  H 
Dc  Farat  jritOmt  iMtnm  ia  St  iMto,  bi*  bam  ■  ipMHv  la  M«ir  VaA 
Ike  ftatft  wad^  and  eciMfta  (lagit  peafMgg  1ft  lha  wsrfB  UbiM. 

MR.  F.  V.  T.  LEE  haa  been  appointed  auiitant  manager  •!  fb*  SlK 
Franciaco  Gaa  ft  Electric  Company,  which  baa  conaolidated  tUgl  S 
portion  of  the  electric  lighting  and  gaa  Iniereala  In  that  city. 

MR.  LESTER  G.  SCOIT  hat  lerercd  hit  connection  with  tbe  Weft- 
brook  (Me.)  Elccttic  Light  ft  Power  Company,  u  accent  a  poution  vllk 
tbe  Conaolidated  Electric  Light  Cmtfrnf.  «(  iMlMd,  Ua,  Mg.  Gmfl 
A,  Brown  will  aucceed  bim. 

MR.  ALBERT  SCIiEIBLE.  who  hai  been  secretary  and  treaaurer  at 
tbe  George  Cutter  Conpany  ever  ainca  iu  organization  t<  yean  atgo.  lad 
«ril  hiMM  to  IU  nitrt  af  thai  caMfgar**  ivariaWaib  b» 
l»  bead  a  w«  aiaaafaetniiBv  eanpaajr  ariih  biadqtnittft  a 
CUeaffo. 

MR.  GEORGE  H.  CLIFFORD,  aecreury  of  tbe  Northern  Tcxaa  Tra» 
tion  CmtJanT.  baa  been  appointed  general  a'lpeilntemler.t  of  the  operitlag 
department  of  tbe  company  and  will  look  after  all  lietiil*  of  the  operation 
of  till,  etc,  on  tbe  Tntrrnrban,  the  Dallaa  anii  Fort  Worib  linea  Mr. 
Clifford  baa  been  with  the  companv  five  yeara. 

MR.  HERBERT  A.  WAGNER,  tbe  conaulting  electrical  and  mecbankal 
«agkitcr.  kaa  rcmoiad  hit  Na«  Varti  oflicea  to  <o  WW  fltraWji  bM 
already  beeoow  qaite  an  etectrlcit  asginering  ooMir.   Aa  •  ylMltar  to 

ilDiliidHtt  aMac  «wh  aow  n  nan  *»,  Mr.  WkgiMf  iadt  UbMU 
■Mr  very  tHiHiwfly  in  Ibe  tatefi— t  at  eflUn, 

PROF.  C.  A.  ADAMS,  of  Ika  dadrica!  engineering  UtMratory,  Pietw 
Hall.  ICarvard  Univeraity,  haa  gone  lllif««cfc  a  prolonged  aiege  of  aickneaa, 
!»  eonvalcaceot  and  baa  iitirt  returned  from  a  trip  of  laMpCfMlaa  b  Ika 
Snijth.    He  is  gradually  gettinK  ba<:k  into  kirneat,  bvl  |gr  MMM  tflM  tt 
be  ncceatsry  for  bIm  to  take  thinga  rather  easily. 

MR.  E.  R.  WEEKS,  conaulting  ennineer  >t  Kaiins  C.ty,  liaa  been 
aatactod  by  Waddail  and  Heidridi,  aaglReen  of  tbe  Great  Intercity  riadocl 


•H  au.  Xul^idftia  tftM  nw^alka  to  leatMi. 

m.  BAHCROPT  GRBkARM.  aialMMrt  cUef  oifflneer  of  tbe  Con. 
aolldalcd  New  York  Teiepbone  Company,  ia  the-  aubject  of  «n  Iliaatrsled 
biography  in  tbe  SMty  Jomrnal  of  BtttntitsKg.  He  grajmleii  fr  • 
Cnrnei;  Univertlry  Iti  tRo?  snd  liace  Ihcn  baa  bad  a  uteful  career  ia  llie 
irleiibL.ne  fieli!  >n<l  all  nii  Ix-tv.e  MACf  m4  aScEf  0(  ^  AaaiiCH  fMl* 
tul«  af  £lectrK:al  Engiaccr*. 

MR.  W.  M.  McFARLAND,  vlce^prealdeni  of  tbe  Weatlngbouac  Elae- 
trie  ft  Manufacturing  Company  haa  an  ioierctting  article  in  the  Enprntw- 
big  Uvtimt  for  April,  on  the  cfBeiaacir  •<  eagiaecTing  perMBoti  of 
the  Naer.  Mr.  IfeFarimd  U  a  fiadoaH  of  «h«  Naeal  Academy  and  tAea 
a  deep  intereat  in  ita  profeanoiul  queatiooa,  although  it  ia  now  taiM 
yearf  aince  he  left  Ibe  aervice. 

MR  E.  N.  FOSS,  general  numarer  tif  the  B  F.  Sitirtevaal  Company, 
ef  P, nir>n,  Masa.,  and  prominently  .'.mtlfie.i  aith  minv  other  large  Ma- 
eeta  tbroiaiboat  Ibe  country,  aailed  for  the  MedlletTiaeaa,  to  ba  ibKat 
Frimarnr  Ibc  trit  h  in 
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Mr.  Fou  will.  Auriag  ht<  «bKnc«,  make  a  careful  itudy  of  fordga  Mm- 
trial  and  commrrcial  conditioni  aa  related  to  trade  with  the  United  Stalct. 

MR.  E.  G,  WATEK-i  -Mr  Edward  (5  Water*,  formet'y  private  tecre- 
t»ry  to  Gen.  Ewjciic  <j'ir;'i.  iirsi  \ 1 1  > udeul  «f  Ihc  iJriu  rul  i-'rt^iic 
Cumpany,  has  returned  to  this  country  reiKiitly  uhI  has  been  appointed 
•MbtMit  M  llw  Cm  ^ikifpttMim,  wltt  >miIhhiiIhlii  it 
If  r.  Witei*  Ins  bad  »  iMif  »n4  wtM  Wl«i«tiwt  «M 
iBMrntt,  iodadmi  tkfc*  fww  l«tt  mh  Ht  the  BriiU 
vmto  M  Rutbr  hi  ■  dMaagtfiil  aipadtjr. 

MR.  1.  A.  TAVIX>R. — Xutc  lias  nut  before  been  mid«  la  tbcM  paset 
of  the  dc^th  of  Mr.  IrvinK  A.  Taylor,  on  February  37,  at  the  Montreal 
(•eoeral  DospttaJ,  following  an  operation  for  hernia.  He  waa  only  3a 
yeara  of  age.  and  at  the  lime  of  hn  deccaw  wak  geneta)  uaperlntendenl 
of  tb<  St.  X^i«rc»c«  Kjvct  I'owcr  Conapany,  Maascna.  N.  V.  Ue  IcareB  ■ 
vMdv.  Mr,  Ti^or  wm$  ma  aiMdaie  imiafcia  «f  Die  Aauritaa  laMhala 
vf  Elwtricil  EagliNwi,  vKA  b«  J«liwd  to  iM. 

MR.  W,  A.  VBKKKT.— Un.  Cbarle*  Pmvt.  of  BroaUya,  «ai  CfCtHy 
nllftrtd  rarly  Im*  ncnlns  when  tii«  rcceind  a  tMt  aicmsc  fiam  her 
son.  FrafW  .AlTr^r'J  Perrrt.  flsM^tant  director  of  the  Koyal  Observatory  <m 
Moi^nt  \'ri.iv.  iiij.  f^.~i>Ln^  th-it  hf-  was  safe.  The  firess  dispatches  telling  of 
the  drstruciioH  oi  the  lAtervttory  bad  cauwd  Mrs-  Perrri  great  anxiety. 
Mr.  Perret  is  an  electrical  engineer.  About  eighteen  tnonths  ago  he  went 
to  XapJe*  (or  the  bene&l  of  bia  bcaltb,  and  wbilc  tbert  mad«  the  acquain- 
IMM  «(  Dr.  UuumO.  lb*  dlincMf  «(  «h*  Roill  O^mrwtotj,  Mr. 
Mnct  taak  n  Intentt  fat  Dr.  Mitmccfi  tnrit  wtt  htetrnm  tn  mlgtiat 

M  fcim. 

MR-  EDWARD  T.  W.\LSH.  who  has  for  five  years  past  been  connixled 
Sftlh  the  Interbof"M.:^  r..iiir'."ii:v  in  the  p'nrinl  dcsfifr.  of  \hc  :fjth  Street 
power  plant  of  ih.-  hulv.vny  Hlv  .i.-n.  lun  T<"ign;-il  t,i  .i.-.-ei-i  ilii-  |:o<:tion  of 
asustaot  eikgineer  oi  conxtracuon  of  tiie  National  Cash  Register  Coiapanya 
Payton.  Obio.  Mr.  WaUh  ha*  bad  an  extensir«  cxpericdac  l>  ftmU  ftult 
•nd  structural  atcel  deaign.  His  early  experience  ctmriMct  of  •  awAcr 
«(  ymn  iip«n  the  oUe  nilway  system  of  tbc  Brooklyn  Brldn,  dariag 
wUcb  b*  wcared  bl*  cdaailon  at  Pratt  Institute.  ^  Subsequently  be  «*■ 
employed  three  years  by  the  Atlat  PoitlMid  CdHWt  Caapar  paver 
plant  and  building  design  from  which  porftiM  be  «■■•  t»  lb*  Xlfid  Tmb- 
»lt  Snbway  Con»tritctk>p  r^mpany. 

MR.  G.  W.  W.  KITTKI  ;  i;E.— Mr.  George  W.  W.  Kiltrr  Ur,  ,  Irt  f 
eagineer  of  ibe  Cleveland,  i'inciniMIl,  Cbkagn  &  St.  Loui*  Railway,  haa 
bM  appeinted  chief  elllklMr  •<  tb*  Ifc^P  Yotle  Central  aqd  MndMa  Rlnr 
Ranroad  Cooipany,  wilb  alllieM  fn  Kew  Y«1t.  HI*  appolntnwal  took  cBeet 
April  9  He  will  be  chief  engineer  not  only  of  the  New  York  Central, 
but  also  of  the  Wr»t  Shore.  Mr.  KIttredge  succeeds  Mr.  H.  Fcrnstrom, 
who  re»igned  some  months  ago,     !Ir  ^is  cn  old.  and  »  as  bi  ra  in 

North  Amiovet,  Mws.  Cr.iduatr  I  :r  11  ih'  M,%<«ichi»elt>  luliiiit^  rf 
Technology  in  he  eDlcred  the  employ  of  the  Pittabwg.  Clneinnat) 

&  St.  Looia  Railway.  -  Uttlfl  tlyo  be  WM  1 
Ibiet  wcM  of  Pimbats. 

MR.  VAM  RSNSSIUUn  LAN8INOT, 
ml  iMwurf  «f  the  HMapbaat  Gliw  Comnfifi  «rie« 

fCBCBIIr  lectnnd  oa  illHBiaattlig  engineering  at  <  number  of  cities  In 
(bt  far  West.  At  Portland,  Ore.,  he  lr\-tured  before  the  electric  lighting  fra- 
ternity of  the  city  at  the  rooms  of  the  Portland  General  Electric  Company. 
He  also  I-.-firf  i  li^Core  tlte  electric  light  intere«s  at  Seattle  and  Butte. 
At  Salt  I.ali.e  City  be  Ici^tiartd  on  lUnauoatiac  cnfioccrtng  before  the 
CtmawraU  Ch*  Md  Rudo  aa  Midrett  oo  mmI  Hatting  before  ibc  Red 

I  tbt  titr  oMMiL  At  Hunt,  be  pivc 
Id  INW  tko 
Dettrer  Cm  and  Electric  Conpuqr. 

PROP.  P.  IL  HUTTOK.  wmMrr  •(  tbc  AaMikm  Sociciy  at  llMbia> 
ioti  Bti^Men  fof  Mtrlr  as  >«an,  TrewaMd  ta  iba  aowNEl  at  itg 


ing  in  Jsu.ury  h'.i.  '.<■(•.<,  f  ti- .-■((i ,  .U  Sii-'irviTts  tha?  the  n-ork  of  the 
scciety  rinw  rfj'J.riK  j  5tLn;;.r,  .>1:l-.  t a:i  cc-.i.tc  Sl5  .^Lcle  lin.c  tc  the 
office.  Professor  Hutton'k  poaiiion  as  tieeul  of  the  dejiaitutcjtt  oi  Rie« 
rhanical  cogtoeriog  of  Columbia  I'nivrrslty  makes  it  impracticable  for 
btm  to  do  tfaia*  Tllc  resignation  was  not  acctpted,  and  it  is  hoped  that 
■aoM  eonprooiae  may  be  effected,  Ii  i»  tiiggnnd  Ibat  Pntciaer  Hat* 
loa  be  made  beaerair  acereury,  tirith  aa  adira  iiiotlaM  to  di« 
Ai  the  meeting  ot  tht  anmcil  OB  March  ay  jtitk  gaoatal  plan  «i 
.ind  a  special  OMialHce  Wtt  apfabHot  aelMt  •  «nr  wma  » 
the  dctaila. 


JV«ta^f  0/  ihe  Trade, 


Tin;  nCRKSUIRE  ELECTRIC  COMPA.W,  of  Pit|*6eld,  Maaa.,  baa 
••M  iw  iiMiaa  bramcb  to  Bcnlaiaia  RedBtii.  foemrlr  IniI  aNWgar  at 
that  pbea,  wha  (aatlMic  tba  baitaMa  aaltr  Iba  Hjla  af  &  H. 
RaJicri  A  Ca 

THB  WBSTINGHOVSE  EtECTRlC  *  MAJfOPACnnUNG  COM* 

PANV  ha»  received  orders  from  the  Southern  Power  CompaiVa  of  Biatb 
Carolina,  for  eight  a.ixio-hp  electric  generators  and  twelve  a^fOOJlp  atU 
insulated  water  .-''^'Ir-^  transformers  and  auxiliary  nfTiar;t:is. 

H.AB1RSH.^\S'  — Ttt  iaies  department  of  the  India  Rubber  ,V  Gutta 
Percha  In«ilatlng  toaipany,  of  Yonkers  N.  Y.,  will  be  reBioveu  troiii  is 
Corllandt  Street,  New  York,  on  May  1,  to  the  Poatat  Building,  ajj  Broad- 
way, where  Mr.  J.  B.  Olaon,  manager  of  the  department,  will  contione  hia 
successful  work  for  tfae  well  knows  HaMnhaw  wires  and  cables, 

THi:  MARINE  ENGINE  ft  MACBINC  COMPANY  baa  outgrown  it> 


it  baa  tiib(D  a  «ww 

tjtU  Street,  Nrw  York.  The 
department  will  he  located  here,  wbtia  it  W<U  ba«C  fb«  bCMit  of  np^a* 
diitr  mfj^lltlons  and  facilitifs. 

niF.  M-.CIIANICAL  .\PILI.\.\CE  COMPAr<V,  .Milviulrt,  Wia,, 
manufacturer  of  elrctri<a)  apparatus,  has  increased  ita  capital  stock  from 
tioo.ooo  to  Siso.ooD.  The  company  has  recently  been  erecting  a  new 
plaal  at  la  Stewart  Street  and  ii  now  occupying  a  part  of  it  and 
iia  aaipat  aMMriallir.  Mm  t»»  mm  ait  aaipl«r«d  Ib  iIm' 
'  *f  wnM  altdile  aMara  aa^  giMetalora.  Laab  AOIa  U  praa^ 
dent  and  F.  R.  Palric,  llUllt. 

THE  COKSOL1DATED  ntClHE  STOP  COMPANY  hat  toectitlr 
trrvcl  its  offices  and  factory  to  ijo  East  Twelfth  S(»»»t,  New  York.  It 
h.i^    'i-cured   excellent    f.icilitics   ii)   a   new   buildins;  its   oflicea  and 

fnacliine  shop.  An  entire  Aoor  comprising  4.500  aq-  ft.  has  been  leaacd. 
There  are  well-furnittbcJ  offices  in  the  front  part  and  a  machine  shop 
back  of  the  oScea.  In  this  way  it  was  felt  that  a  more  thorough  auper- 
vkiaa  cmM  be  aicarad  ovtr  ibe  ■aaalacnirtag  «(  lha  varfaiaa  tfpta  of 
aaaiaa  ata^  pt^advaad  by  tbe  Bampaay. 

THE  PiriSBLtRG  PIPI.SG  *  EOnPMENT  COMPANY.  Pittsburg. 
Pa.,  announces  that  on  March  30.  100^.  tfae  general  offices  were  move^ 
from  the  Wcstinghouse  building  10  its         r;f(T<r  Trntiiinn  ai  rlir  ."n.ii.s,  Vo 

S4Ji'i9  SmalUnan  Street.  .additional  :iri:iierlj-  ha:;  Irrn  ppijrcha:.?d  to 
provide  for  the  accommodation  of  the  olticpi  and  for  a  muci)  needed  shop 
cjclenslon.  The  Cleveland  office  has  also  been  moved  from  the  Rose 
BuDding  to  orw  and  targ.r  quarters  at  No.         Public  Square,  The 

oonpiagr  I*  bcocr  pucpawd  ibia  «*at  bilim  ta  fivo  proaipt  and  careful 
atteiuloB  to  any  bwiMM  rbb  wbfeb  It  auy  he  favor  ed.  and  mala  that 
tia  waA  in  die  paat  irill  wamwit  tbe  aaadtag  to  it  af 
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UNITED  STATES  PATENTS  ISSUED  APRIL  3,  1906. 
CCondaCKd  by  Roienbaum  &  Stackhrrdge,  Pat.  Altys.,  140  Nassau  St.,  N.  Y.) 
•ld,J?4.— ELECTRIC  FURNACE;  Anson  G.   Betts,  Troy,  N.  Y.  App. 
iCled  Slay  JO,  1904.     In  combination,  an  electric  funtftCe  comprising  a 
furna^-ciiamber  adapted  to  contain  on  its  hearth  a  bath  of  liquid 
conductor;  a  channel  leading  into  Bald  chamber,  and  adaplrf!  Tr  con- 
tain liquid  conductor;  electrodes  arranged  to  supply  elec-.nc  cur7t:it 
to   pass   through   the   liijuid   eoiidiietor   in   the   channel;        i  rniar.s 
for  causine  motion  of  liquid  conductor  through  the  channel  to  the 
bath  on  the  hetrth. 
■tCdIa.  FLEX1HLE  CONNECTION  FOR  GEARLE5S  MOTORS;  Rob- 
ert SlegfriiJ,  Pittibuig,  I'a-    App.  tiled  Dec.  18,  1905.    The  combi- 
nation vHlh  an  axle  hAving  n  wheel  provided  with  a  set  of  chambers, 
a  OttUI  Of  alecve  surrounding  the  axle  and  provided  with  bosaca  that 
ifMMt  toto  Ibe  chaaibeTK  god  rcrfUent  eoiUoaiac  aaaai  that  «ir- 

nwtd  tba  hoasea  wftWa  &e  cbeMberi.af  reolUaal  ■  

Ibe  endt  of  fie  ha 


aad  the  wbacl. 

»I*,<it).  TELEPHONE  DESK  STAND;  Henr^  TldetBao,  Menominee, 
Mich.  App.  filed  Sept.  14.  looj.  In  a  telephone  desk-stand,  a  base, 
a  cap,  a  web  attached  to  aaid  base  and  said  cap  and  forming  a  part 
of  the  shaft  coaaettiiic  IheiBi  and  a  dttaehahia  plate  feraung  the  com- 

Sleting  portion  tl  fbc  ibaft  bHWW  bile  wd  CiPk  •obstantially  as 

Sifk^C— ADJUSTABLE  SUPPORT  FOR  INCANDESCENT  ELECTRIC 
CAMPS:  Oiear  T.  Bllika,  London,  EnaUnd.  App.  filed  Oct.  6,  I9»4- 
A  awpport  for  Inaandcaeou  lamps  which  is  adjustable  to  varyuig 
lan^lw  ao  aa  to  be  reeehmd  trithia  poroebia  ciabtB*  «r  candlea  ei 


diffeieot  leagtha.   The  rccqMade  ia  ga  laraMd  aa 
ndetebic  BBonat  af  alack  card  ap  aa  l»  atwuaartklati 

thereof. 

8i6,67«.  MECHANISM  H:R  OPERATING  RAILWAY  SICN  AT  F  Wil 
Iiam  V.  Moak,  Utica.  N.  Y.  App.  filed  July  13,  1005.  Thr  l-.n^er 
and  the  caution  fienr.ipbore  signals  have  rod  dranections  extendiag 
to  separate  <.r:i'ili  srm  which  can  he  clntcb<!d  ialo  Cadageawat  with  a 
motor  br  3  ; m  •  •.  '.uring  operated  clutchc.i.  PbciumBd  cytiotfeffa  are 
provided  for  t,u&litonnt(c  the  tmovetsient. 

816.753.  CEMENT-BCKKING  I  L  KNACK;  Willoughby  i;  '^nvd-r.  .N.i;a 
fcth,  Pa.  AiTp.  tileil  July  ^  -i.-n  In  a  ccantnt  burnin.:  fumucr 
the  combination  with  movable  hearth  provid?;)  v  i-h  a  rrvcrh^r.  •  .ry 
hood,  of  a  series  of  i>ilr»  of  arc  electtodea  ci  '■' 'H  '  »  (,i.r..M  d  w  iliin 
the  hood  above  the  hearth,  and  draft-conic-^IIinK  -ii^:,ri.  .ii;i;.VMi  |o 
proiluce  a  current  of  air  in  opposition  to  tne  direction  iiHiveiitent 
of  the  hearth. 

»t«,;6i,  APPARATUS  FOR  CONTROLLING  THE  PASSAGE  OF  CARS 
OR  VEHICLES  ALONG  A  RAILWAY;  I.ouis  H.  Thullen.  iulae- 
wood.  Fa.  App.  fled  Jan.  18,  190;.  The  awitch  point  is  conneelad  to 
a  eaaiiaaeady  ratatiiie  meior  through  a  magnetic  clutch  whidi  (a 
neraially  inoperathc  nit  which  can  be  energised  by  the  aicaal  or 
piM  dreidt  Aa  iateriacfciw  aieans  is  provided  for  laaailac  a  piapar 
•eitiat  ol  the  ailaali  deMnuaid  by  tbe  movenicni  of  tbc  awlleh  poML 

816.764.— PROCESS  OF  SMELTING  LEAD  OR£Sj  WtUiam  Valentine 
and  Anaoa  6.  Bella.  Troy.  N.  V.  Am.  CM  MM  is.  1904.  Tbe 
croeaa*  of  retovctiac  lead  tieai  leadedM  etea  WHtb  eoosisti  in  fus- 
ing Ibe  ore  aad  aeeeupanyMc  EWCMe  lolo  a  aunt  mi  «  atig,  aad 


Diyitizeo  by  LiOO^ic 


ELBOTRICAL  WORLD. 


Vol.  XLVn,  No.  15. 


drctro1)ri>ei1lr  ,M'Piit*i<nK  iMt  Cram  Ac.aMta  by  biiwiMrJIte  MM 
into  coniKt  miih  >  oihode  la  •  tmiA  ahmalyte  ia  ^UStmi  mSU 
ia  nbnaiiiialtjr  ininiublr. 

4l«.7«*.— LOCK:  Ohvrr  ft.  p.  Gr<«B  aad  Ddiw  Carpenter,  Ofchm.  Mlcb. 
App.  filed  Sriii.  (>,  t9o4  Mrchmkal  eoimruction  of  *n  electric  lode 
having  ■  bell-ctrtnk  U-vfr  cfinnccir^  to  the  ufutl  boll.  anJ  an  electro- 
magnet acting  on  the  free  arm  o^  t-.icli  lever. 

<i6.So«.  SYSTEM  OK  MOIOK  IDN  I  Nol.;  Axe;  MaBnL-»..n,  New  Ytwk. 

N.    V.     All'     lil>-'l    .fin  ")"5-      KrUlei   I,.   :i    i  i  inr'l<-le   t/tirm  0> 

■DOtOf  ciJllII'il  r^[n-t;  lil  1  y  itt-si^'ifij  Ilit  elevato:  insuU.lnin  in  which 
the  motDD  Av)ri^  -111  i  thri't  .lire  altcriLating  current  virc.rit.  Hat  a 
irct»erator  rmcirlr  li  t<j  the  mL-tr  r  aJi  l  arrrmseri  lu  cuntrtj]  the  rr 
aitrtancc  in  i  r'j;'orlivin  t"  the  apce-l  of  the  tnut'T  on  startti^B, 
«li.lUi{.  SVSTF.M  OF  MOTOR  CONTRuI.;  Avel  Mjijruuon.  N>»  York, 
N.  Y.  App,  filed  ^une  14.  190$'  Atiditional  details  of  itie  ah<3ve 
system  relating  particularly  to  tilc  slartinK  switch  and  a  sinfilr  mag- 
net cnergiaed  by  pulaaimg  and  direct  currents  for  i^pcrating  aaid 
•witch. 

MttJIoi.  ELECTRIC  TRACTION  ELEVATOR;  Axel  Magnuson.  New 
York,  N.  Y.  App.  filed  N«*,  17,  t»et.  A  ipccial  Coetn  of  magnetic 
cluicii  in  which  a  Mrin  ot  nigneta  arc  inact  aruund  ihe  periphery 
ol  a  revolTing  part  and  luv*  thtir  po1«a  grooved  10  con«]itute  a 
ahatra  or  pulley  lor  ika  reetpllaa  •!  a  wire  cable  which  ia  graapad 
«kaa  (he  nacaalii  ara  anatglacd. 

JiMi*.  TWaniVfSION  TELEPHOKE  system:  Howard  M.  FM; 
Chkago,  III.  App,  tied  Oct.  <4,  ipoi.  In  a  tdcfibone  avttcni.  the 
comkinaiion  with  a  lelepbone-line,  of  a  pItiralUy  of  relays  therefor,  at 
the  central  office,  parts  controlled  by  aaid  relays  and  meaiia  for  cao* 
ing  the  o(>era!ir>n  of  said  relays  singly  from  the  substatioD  and  sitaol* 
taneously  from  the  central  office,  subslsniially  as  described. 

«l«,»47.  IRON  FKAMKI)  DISTKI RUTI.NG-BOARD  FOR  TELEPHONE 
EXCHANGKS;  I  r.ir.k  Tl  OmK  Chicagn,  IIL  App.  filed  Fdk,  1.  190). 
In  a  distributing  board,  the  comfainatioa  of  a  atippaeting-tramc  faarltig 
rearwardly  exteoding  arms  a  terniaal  hjiocii  accurcd  la  Ifea  rear  cod 
of  each  of  aaid  arma,  aoid  blada  baiag  anangad  la 
lically  aad  heriaoaially,  and  a  tjudiawii  iiUHWllliiK 
with  each  block. 

»t6.Hr,  KI.KCTRIC  ELEVATOR  SYSTEM;  faai  KiaWWOn.  New  York. 
N.  ^  \vi'  filed  .Vlay  is,  lyoj  ContlrucliOa  •!  aa  elevator  brake 
in  ubich  a  strong  spiral  spring  i^  motinteil  to  tsonnallr  apply  the  brake 
thruujrh  a  toggle  lever,  ami  a  ;Mit  01  rn.»iTirts  havfav  two  wiildtllgai 
otjc  li>r  alternating  currents  to  relc^ise  tl-jr  brake,  OM  tba  adWT  NT 
dire<-l   currents  to  hold   it   in   relr.T\cd  relation. 

*!«.»;<  TKOLLEY  HARP;  Barney  Murphv.  N"c«  Haven.  Cotin.  App. 
filrd  Aug.  aa,  1905.  A  fr>rra  of  trolley  harp  sniveled  to-  the  catremtljf 
01  the  pole  so  as  to  he  movable  on  a  vertical  axis.  A  projecting  bail 
engages  a  hook  on  the  pole  to  limit  the  movcioenL 

4i<,8m.  APPARATUS  FOR  TELEPHONE  SWITCHBOARDS:  Henri  E. 
A.  Aodre,  Paris,  France.  App.  filed  .\nr.  17,  1904.  The  contMnation 
widi  a  number  of  telephone  lines  eaca  provided  with  multiple  con- 
nailioa-terminals  at  a  central  swilcbboara,  of  an  answering  and  a 
calUoji  piog,  a  link  conductor  cunneciing  saiii  plugs  for  uniting  any 
two  of  aaid  lines  at  the  conneciion-terniinala  tnetrof.  a  centrarofBce 
telephone  apparatus  adapird  lu  be  connected  with  said  link  conductor, 
a  load  circsiit  est^ihUshe^l  in  the  net  of  making  connection  from  cither 
plu^  to  thr  terri'.inal  of  any  busy  line,  a  relay  in  said  local  circuit, 
blocking  mechanism  controlled  by  said  relay  for  rendering  the  central* 
office  telephone  apparatus  intjperative  for  commtinicalion  over  said 
link  conductor,  and  means  actuated  in  m.ikiti»  <ntinrvilon  with  any 
line  lot  eslablisbing  a(  the  several  mutiiplr  urnnnjls  of  such  line  a 
pcculUr  electrical  condilien  to  wbkcb  the  aaid  relay  ia  responsive  when 
«ht  eimk  al  aiM  Mhqr  to  atlikHakad  at  aarthtr  andSpIo  lanaiaal 
•f  Ikt  aan  Bnc,  wtanfey  tht  cealiBl«liee  iHapboaa  anuata*  b  1 


ttd>9ia. — Dynamo    Magnetic    Power   Transmission  Dcvkc, 

BMkaUr  |to<ht4  vrhca  ll  ia  aMcaiplad  lo  taake  eanneciloa  trtlb  a  bnay 
line 

COMBINATION  BLOCK  AND  FAN:  Spencer  D.  Earl.  Norris. 
town,  Pa.  App.  alcd  May  g.  1905.  A  small  fan  motor  is  permanently 
•tlacbcd  lo  tke  liaaM  of  an  oMamtr  dock  and  ia  gucnied  bp  a 
cncidl  nMcfe  W  JMmaiiKMlgr  iaWRapied  by  ihc  ciodk  awdnnlaa 
ao  dMt  ifec  In  it  drivm  taMoiltinMlr. 
•ifi^ia.  DYSAMO  MAGNETIC  POWER  TRAXSMlv^iov  HKVirK; 

John  O,  Mdaae.  Jr..  Lowtlt.  Mass.  The  patentee  -irn-.  ,  up.in  the 
aagin*  ataft  a  apecial  loma  01  arnctator  or  clutch  wbicb  has  circuits 
camrpIlaUc  bp  tbe^  oncraMr-  Tbc  purpose  u  to  vary  Ihe  cliceiiTa 
•gwg  and  Mrtinc  of  lie  genrraMr  wItlioM  varying  tbe  nlatini  of  Iba 

•i6,'^r.-  H  F:rTl(IC  METER:  It.  K-n  C.  Ijiij.hirr.  St,r!ni,|:r;,i  l'^  .\pp 
hk  l  "i  IT  r^,  1004.  Relatr  «  tc-j  n  typ.  of  w.itinirirr  in  which  > 
""  '  '^■■rls  in  a  niriiiiiy  U,i:h-  The  serH-t  ci-fjit  pirscs 
il  r..  111.:  di-  and  the  skimt  cmMit  through  the  6ild»  in  which 
i  .r  .1.  ,  rrviilvo.  .Means  are  provtdrd  for  tassing  a  pin  of  die 
vl  -r^t  "I"  lit  ll.rii;tfli  the  ai'tiat'.ir.  in  <l.irtiT,if  ..1  ai  tu  mse  a  suiri- 
ciriii  ^uriii  i(  t      t.    <iri  [r,.-:,:  1. 

Pif..,."  I'fin)  --.^  lit-  PHi'Li'i  isi,  .\\\\]..\-:  1,1;,  \  1  ^„n,  and 
I.4(d  C.  Ht..i.'Ur:;,       r.,.,Tj.  in.    ai-;..  Mr.i  ^.  ;      2,   ■.,.,«.  The 

["  ■  ',»'  ■-•  '■  I'^-i-i  .T  I  I-.  !  I.iifi  of  the  fxir;!!'"  uf  citrtt-i  |>ii;itUe 
m.i..:*  ti^  *  It  Lt.-..; .  11,  ,l;."1*  .tr  1  >iil>jccting  it.r  bi:i-i;i  pri>J;:cctJ  therehy 
to  a  r»'inri.-ig  u^km  at  flic  ai,.."le  hi  llu:  pitsence  o(  an  intense  beat 
and.  bitruiucing  mliogen  into  s.ild  Isalh  at  tbc  anode  aad  Uioa  aub. 
Jeclmg  Ihe  bartio  niirid  ihiia  prvrliwrd  10  aleaia. 


MW.  jySTEM^OF  MOTOR  CONTSOL:  Axel  Magnuion.  New  York, 
m  X.  Am  filed  June  13.  ipej.  Kelaitea  to  the  operation  of  den- 
Mr  aMM  hanog  •  Btaaialar  gwrcwd  la  nia  with  the  motar.  aad 
bttriac  mtiaa  t^imfeu  apoB  Iki  aate  Ot  ganeraior  for  can*. 
tug  at  aMvoMtt  af  tht  mlar  la  actuate  a  cam  roiling  devic*. 

SidiMi.  SYSTEM  OF  MOTOK  CONTROL;  a,.i  \f  i;  r«on,  New  Y'ork, 
N.  Y.  ^p.  fUcd  Nov.  id,  190$.  Kda  o.  1  hficaiions  of  the 
above,  and  features'  of  the  various  drc-jiti  br  .>;,.cb  the  generator 
current   is  controlled  through  the  operating  ticvrcc. 

!ii6..)4H  CO.STKOLLF.R  FOR  AUTOMATIC  TEl.KI'lHiXE  SYSTE.MS: 
K  Stevens.  Fall  River,  .Mass.  App.  tiled  Jjly  ij.  1Q05.  .\ 
<hifl,  a  cam  mounted  thereon;  a  contact  arm;  a 'scries  of  contacts 
with  which  the  centactarm  may  be  moved  succesiiielv  into  cngage- 
mcm;  a  scrii  s  of  manually  operated  pails  o|.xralively  connected  with 
said  cam,  whnr'iv  :,a!d  contact  arm  may  be  moved  into  engagement 
w:th  one  or  ni  in:  at  aaid  s<ries  01  contacts. 

*''■«&••  £?PS*  -X^^l  FOR  ELECTRIC  OR  SlUNAL  WIRES: 
a  tUoban.  Oaklaml.  CM.    Afffb  Itad  Ifar.  at.  ipoj.  ta 


tiMM.— Ettdiie  McMT. 


of  currents  over  the   surface  of  the   iii^ntat^T  in 

--  —  y-— «  Itber.  Ihe  patentrc  makes  the  usii-al  cn>t*  fliin*-  111  ihr 

Orm  of  an  Inverted  box.  and  ihe  condociLrs  a.-c  held  bv  uiiiilatn! 
arms  de^erding  from  the  interior  of  such  bon. 
816,991    AKI      IF   SUSl'K.VniNG    AF.RIAL   CABI,F..>;;    I.enatd    A  Mc 
Ne:l,    .Ma'.wr.wi.    [||,      Ajip.    tiled    Si-pt.    2,    1904.     A    pair    (i(  iiir 
wheels  lirin   a  jiciit  irimt  |::irt  of  the   supporting  fixture  or  btackil 
lor   the   cahli-   ind    arr    .1    arranited    as    to   permit   the   cable    to  be 
stretched  tight,  ard  <^i;b*'-']ai-ntly  locked  in  such  stretched  relation. 
8i7,0;;.|>,  AUTOMATir  AI.AKM  FOR  GAS  PIPES;  .\ugust  L.  Sfhullt, 
(  leveUnd.  O.    A|  p.  1,1,  , J  ,\.,v.  j8.  tgo4,    ,\  plug  is  inserted  ai  the 
end  (11  an  ordinary  gas  pipe  which  has  a  diapnragm  therein, 
movement  of  which  open  and  close  an  alarm  drctlil  tO  at  la  '  " 
any  dangerniit  drop  ot  pressure  in  the  pipe. 
Siy.uji.  CONTROLLEK;  Tborsicn  Von  Zwdgbcrgh.   PraMoa.  Enilaild. 
.^pp.  hied  May  it,  1903.    A  Bioior  aiarting  device  having  a'riw*- 
Stat  a.-m  moved  over  contacta  by  ■  Geneva  stop  motion.    The  Geneva 
Slop  motion  is  driven  by  an  dectfic  motor  diacrentially  wound  with 
shunt  and  sertea  coilc; 
817,036,  ALTOMATIC  BLOCK  SIGNAL  SYSTEM;   Ahram   L.  Bower, 
Bosrertown,   Pa.     App,  tied  Jam  Ji.   190J.     Discs  at  the  various 
alatiooa  have  spaced    -  . 


 —    . —      —     ,  ■  tbcrtin   and  arc   stepped  around  by 

'Tl  devleaa  to  aa  to  alternately  illuminate  and  extin- 

guMi  certain  signal  Umps. 

•"'^*jL.''^f-^y"-^   METAI.LU    TUBE;    Kdnin  T.  Greenfield.  Monti- 
cal»|  Pi.  Y.  ^  A^.   filed  Oct.  1904.__  A  canstructlon  of  sheet 


»,s  .    for  dcsihie  cables  of  large  aitaMHr. In  whicH  a  aawMs 

and  a  concave  sinp  are  wo,,„d  v  as  10  iaitritdc  MgeUwr,  aad  tia 
cormgaleo  to  give  greater  liictdity. 

''^■'^^iA^^K^H'^y^jK'!*   ^'        <  TINi'   All;  T(i   i:i.i;(  TRIC  UIS- 

'"AKGhb:  John  E.  Milil.i  I  and  lioriniw  1\,iVh  m.  Lonii.  Mo  App. 
filed  Tan.  j,  i»o6.  In  on  iiijiaraHii  for  mod.f)ing  a,r  by  Ihe  electric 
clscharge.  In  combmalioii  with  a  v irldaV.y  mounted  elrctiode.  a  pair 
"c  ''«""°d"  teciprixabli-  1111. 1  and  out  uf  contact  with  ojiposidc  ends 
tliereof,  »aid  elcclroili  5  being  connrctcd  with  a  suitable  source  of 
elect  net  ty. 

Ji7.:.?5   I  OXm;iT  FOR  ELECTRIC  WIRES:  Daniel  H,  Murphy,  Mil 

OTMac  M  iH  boida  in«bidh«  vamiA  and  llnMtd  oil  at  Ingredlem? 

'''•••»!:  ^SIT***'!^*'''^   RAILWAY   SIGNAL;    '  lir    Vnmaier,  Milwaii 
*«lt.W!»-     App,  filed  July  «,   i9»j.     A  m.ia  I'l-    I"  X  is  secured  lie 


Ihe  naiial  track  rails  and  hat  an  uimar.lly  proicciing  finger 
in  the  path  of  no  tahael  flanges  of  ihe  train.    Tbe  Snger  cwaolnet 
ipeoal  alarm  aicnll^  and  is  adapted  to  be  reset  after  1  liri  tiiilii  hv 
,  by  means  of  r~       ■  •  ■         ■■    t.  ' 


a  train,  by  means  of  an  eh-cirn  magnet  within  the  box. 
Siy.IJj,  ?TnRAGF  l!\TTFIn:  \Villia:ii  II  I'.ilirrr  Jr  New  V,  ,k 
Aiip.  t.:.-,l  1,1  II,  J.  A  .torase  lutlnv  cell  c^mpiising  •> 
contnunrig  .ar.  a  n.  i  i.|  |-iMiive  ind  IU■K■|'■^r  pbtcs  allcr:ia-el» 
ai»r-'*i'd  therein,  li  e  tw  1  ^luvs  ^.i;ir.  irt,  li  |i,,im  .i,i|„i.:i,-  miv  i  t 
the  )..!.  vu.l  nuar-.  -t  I  r  ii|.|,  r  i-dv.  s  .if  tlii  |,l.i!i-^  .  1  .r,»i-ij,:ir,i  t, 
provide  addi-i.iniil  inrt  ial  .  11 1  ;,oi iui|t  11K...1H,  subitaiitial Iv  a<  <liscrihed. 
Siy.ijr.  AI'f.\i<ATl  >  ItiR  |-R(.i|)Ui.TN<;  r.I.F.CTRIC  WWES;  Alw 
mnlt  i  A.l.ni.  Turn:.  Italy.  App.  hied  Jan.  j.  iwij.  The  eanW> 
natiiT  «nh  mraiis  to  pru  liuc  I'lrcirical  current;  01  iw..  divrharge- 
lermu.als  ,iiiiiiri,d  wit'n  cuiniii  therefrom  and  a  ihiid  dii^harisc  ter- 
minal .irraniii.!  wit-i  ri>i-iit  to  the  other  Iwo  at  the  veriev  ,.|  a  iri- 
anitl-. ,  nn  in»  ii.  i  .  ctrically  cnnnect  sai.l  terminal  in  parallel  with 
one  of  tiu  oil.i  r  t.  riiitnaii  and  means  to  produce  capacity  in  the 
iliclric*!  connevtioti  of  thr  third  terminal, 
tli-.ii.  TKI.KI'llOM-TKAN.S-MITTKK:  \\nili»,„  W.  Dean.  ChicagOk  IIL 
Vi'ti.  r^li  d  Jtii.  .7,  190J.  .-x  telephone  trniumttter  comnrWng  a  Sat 
nt:i  I.  Ii.ii  lir.ivm.  a  rir^it  sccurid  to  the  bacU  of  said  m2ll  diapbragm. 
■I  Mii|  Iriii, -11 ,1  .li,|.hr,uni  -rcured  to  the  h,ick  of  said  ring,  aaid  nag 
1  ii.-iiii.-;-..;  a  inii:ii:iji  of  iivn-yiclding  connection  between  Ihe  two 
■  id  flicking  and  non-yielding  connection  betwcm 
»aii)  II  I.  k  .ui.l  tlie  midd'e  portion  of  said  supplemental  diaphragHb 
fr..r.i  .Old  fiaik  iNctrmlc  surface*  wilhin  tbe  chamber  provided  bctWMB 
il.i    tm.    ll  11  lii.iKins,  tiie  front  rlcctrodesurfacc  bring  roorabte 

till'    1-1, nil    it:  iphi  n;ni.   and   the   b.ick   electrode  -.n:  fjcc   beii        '  * 
and  ru'-i  v  connnlcd  with  said  backiiiir.   ^.mJ  nijuular 
p.iMd  l.»i..ti.-i  >.iid  elcetroJe-*iiif»cf5,  juljitantiiUy  at 
Hir.ijf.  .SWITCifl.NO  DEVICE  KOR  ELECTRIC  LAMPS:  Jdha  MeCtfk 

loiiuh,  Newark.  S.  J.    App.  filed  June  2f.  190J,    An  I   

Uinp  uf  the  tyn*  having  a  li.ng  and  a  short  filanaent  (or 


dim    illumination.   A  cord  pa«<«a  Ibrongb  the  tockel  and  bag  a  ba^ 
ton  Ihervofl  which  pieascg  a  apritic  ant  .... 
into  dtctiil  whenever  the  card  &  pulled. 
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Proposed  Rules  of  the  International  Commission  for 
THi  Stambaroization  of  Euctrical  Machii»rv. 

Ill  pursuance  of  the  rcso!utirn  of  the  Chamber  of  Delegates 
of  the  Interoatiouai  Electrical  Congreu  at  St.  Louis  iu  1904.  to 
the  effect  that  an  inteniatieiial  GDimniHiaB  fron  the  teirhniMl 
societie!!  of  tlic  wrriri  shouM  take  up  the  standardtValion  the 
noitiench:uic  diiU  ratings  of  electric  machinery,  it  is  proposed 
Oi.it  a  mrftiiiK  of  deleBatc*  from  the  various  national  elrctricat 
CRgineeriiig  wcictirs  shall  be  held  in  London  on  the  ^th  of 
June  next.  The  rules  proposed  for  dijciission  at  the  meeting  have 
already  been  drafted  and  printed.  These  rules  relate  entirely  to 
the  oiyaniiation  oi  the  commiMion  and  do  not  touch  upon  the 
glcctratedmical  subfcct*  to  be  considered.  The  proposed  nilea 
are  fourteen  in  number,  and  while  cvidctnlv  •;:--\\-\xvt\  -.villi  ilie 
hope  and  intention  of  faciUtatiii)|  business,  they  appear  to  be  un- 
neoewariljr  complex.  The  main  oHeel  at  present  to  be  fonght 
for  is  a  meeting  -  :'  .Jtlf  q  itcs  'r  iri:  :lic  v.irii  us  national  electrical 
engineering  societies.  If  this  can  be  brought  about,  it  is  highly 
prabaUe  that  the  ddegatea  will  pMcecd  lo  badness  upon  the 
.simplest  and  most  natural  lines  of  action.  Attempts  to  stereotype 
the  action  of  the  meeiing  in  advance  are  likely  to  hamper  the 
prooeedingt  and  defeat  the  unaaimily  of  purpose  and  leaolnlian 
that  may  be  hoped  for. 


TnR  Maximum  Efficickcy  of  a  Storags  Battsry. 

Since  storage  cells  were  first  introduced,  the  demands  upon 
their  electrical  capabilities  have  steadily  increased.  The  early 
storage  cells  of  Ranti  were  electrolytically  fonaed  from  plain 
parallel  leaden  sbeets  in  the  course  of  weeks  and  months  of  pre- 
liminaty  charging  and  discharging,  before  th<x  were  regarded 
as  fit  for  duty.  When  on  duty  they  were  not  allowed  to  discharge 

t;i  tlie  (irartu-j:  I:jw-voltaK<'  liiiiil  111  Icsi  th.iii  si.x  liLMir;,  .ind  the 

period  of  recharging  was  not  less  than  24  hours.  It  would  have 
been  regarded  aa  higUjr  Insulting  to  a  storage  ed!  of  (hat  day,  not 

to  say  injurious,  to  ask  from  it  a  full  charge  .<nd  ili^char);!-  if.  nne 
and  the  same  day.  At  the  present  time,  however,  central  station 
stoenge  batteries  are  oonmonly  charged  ia  six  honrs,  and  die* 

ch:irgci3  in  two,  .MtTio'.iph  !■  .idrnittpd  that  the  effictcnc}'  of 
sudi  a  b.ittery  would  be  greater  if  it  had  a  more  leisurely  day's 
wetli^  yet  the  necessltiea  of  central  station  distribntioo  pioUhk 
the  dgfat-botir-day  working  rule  for  storage  batteries,  and  re- 
quire Arcc-honr  working  days,  two-hour  working  days  stvd  even 
fhour  woilciiic  days. 


In  any  moderate  or  leisurely  cycle  of  charge  and  discha^e.  it 
is  known  diat  the  Quantity  eflideocy,  or  anipere-lNMr  cffieicnGy, 

of  .1  stnrice  cell  is  nearly  100  per  cent,  and  that  even  under 
hand  labor  the  ampere-hour  efficiency  does  not  fall  greatly  below 
i«D  per  eettt'.  It  b  0ie  watt-hour  or  energy  eflSciency  wUcb 
suffers  under  stress.  Under  laboratory  conditions  of  most  care- 
ful and  light  loading,  the  watt-hour  efficiency  can  be  brought  up 
to  nearly  too  per  cent,  wliilc  under  heavy  and  severe  loading 
in  practical  service  this  efficiency  nay  fall  to  about  70  per  cent 
la  wme  czpcrimeBla  deaeribed  by  FraC*  B.  P.  Bailey  on  page 
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9ig^  two  storage  ceUt,  each  of  i6o  ampere-hours  capacity,  were 
aUowe^^tO  chnrge  and  discharge  60  times  per  second,  at  30  amperes 
effective  eurreot.  That  is,  the  norml  cigiit'lionr  dischaife  rate 
was  reduced  to  the  i/6otIi  of  a  tecond,  or  i/ntStOOOth  of  an  lioor, 

a  period  i,7-'j<,ooo  tiiiuF  rtor  than  the  normal.  The  cx;>c7i- 
menlt  showed  a  quantity  efficiency  of  almost  100  per  cent,  and  a 
watt-fionreScicncT  of  gS.t  per  cent  wider  these  comlitionsL  The 

los!  of  charge  in  the  c<''l  biiliicctrJ  to  tliiq  slir^rt  but  merry  cyclic 
activity  appears  to  have  been  less  than  when  the  cell  was  allowed 
10  femaui  idle,  on  open  dreait 


CovikiHo  HiOM-Tnrtioir  Lwt  Wiris. 

There  apptMr*  t.i  V.c  some  (jrminil  fnr  ,i  prof'taWc  tIi?cu?sion 
of  the  question  whclher  the  so-csiUed  imulaiing  covering  of 
moderaieiy  high-tension  KneS  in  cities  might  not  better  be  abol- 
ished. In  the  ca»e  of  low-tension  wires  at  voltages  of  50  to 
500,  even  a  weather-proof  insulation  offers  considerable  protee- 
lioti  u^.iitift  accideDtal  abort  circuits,  but  by  many  it  is  held 
that  there  is  alao  no  qncstioa  Imt  that  any  pntctkaUe  inanla- 
tion  diat  can  be  pbced  on  overhead  lines  of  loooo  volla  and 
up  is  worthless  and  a  waste  of  money.  There  is  left  a  large 
middle  range  of  voltages  in  which  the  advisability  of  an  in- 
subling  covering  of  overhead  lines  is  open  to  quettioB.  At 
voltages  of  1100-2200,  which  are  so  common,  (he  ordinary  in- 
aniating  coverings  may  offer  a  slight  protection.  At  voltages 
of  4000^  4600  and  6600  it  it  genetally  considered  that  a  covering 
it  more  a  m;ittcr  of  fonn  tlma  a  really  iiiLst.-intn  il  iTotcction. 
The  chief  use  for  ilie  covering  in  such  cases  seems  to  be  to 
confarm  to  the  preconceived  ideas  of  a  mm-tcchnical  pidilic 
and  the  ciiy  .luthorities.  Against  the  covering  of  such  wires 
it  is  urged  that  it  involves  unnecessary  cost,  that  the  covcr- 
Inga  tIcterioraM  npitny,  that  Hbef  eatuc  a  feeling  of  fatie  lecnr- 
ity  by  linemen  and  others,  and  that  iu  some  cases  the  insulat- 
ing kinering  woiilil  offer  enough  resistance  to  what  would  other- 
wise br  .1  short-circuit  to  prevent  circuit-bre-ikers  on  a  high- 
tension  line  from  opening  when  it  would  be  best  that  they 
should.  It  has  been  (airly  well  proven  that  the  belt  protection 
telephone  and  telegraph  wires  have  against  hi^-tenaion  lines 
lies  in  the  fact  that  the  falling  of  locfa  wiict  iooh  a  high- 
tension  line  canica  indi  a  poritxve  and  immediate  short  dr- 
cuit  that  the  circuit -breakers  in  the  latter  immediately  open 'be- 
fore much  damage  is  done  to  the  telephone  or  telegraph  sys- 
tem. The  intnlating  covering  on  a  moderately  higfa-tenaioa  line 
may  delay  the  opening  of  the  circuit-breaker,  .i!tfLi  unti  '-.i" 
gerous  current  may  be  flowing.  This  whole  subject  is  one 
whidi  deserves  tbonghtfiil  cooaidtiilion. 


Thb  Full  Utilization  of  VVatbr  Power. 

We  tell  the  story  this  week  of  a  hydro-electric  plant  which  is 
notable,  not  from  -magnitude,  length  or  vottage  of  transmission 

line,  or  indeed  any  det.iil-'i  •■  f  fi  Imical  dc'ign,  but  from  its  bear- 
ing on  tile  propel  and  complete  utilization  of  natural  energy. 
The  grcateal  problem  of  hydraulics  ii  the  full  employment  of 
the  power  that  nature  has  bestowed,  bountifully,  it  is  true,  but 
without  the  least  reference  to  the  withes  and  present  welfare  of 
mankind.  The  riven  flow  without  ceasing,  while  the  amount  of 
«tr,idy  flow  upon  which  mankind  o-  l  1:  r 'v  di-peiids  br.irs  no 
particular  relation  to  Ihc  aggregate.  '1  he  work  upon  the  K.'kquclle 
River  whidi  we  here  describe  involves  a  particular  solution  of 


this  problem  by  providing  a  load  variable  at  will  and  able  to  take 
dp  in  large  measure  both  the  variations  of  flow  and  of  electrical 
demand.  A  pulp  grinding  plant  and  an  electrical  transmittion 
plant  are  here  operated  in  conjmction  under  the  same  roof. 

Pulp  can  be  (;ruu:!d  jt  .iry  time  when  the  power  15  available,  snd 
by  storing  the  product  the  output  can  be  made  commcrciallx 
nniferm  even  thongfa  the  original  power  is  very  variable.  From 
tlie  simple  nature  f>f  the  industn,',  (he  atr-ple  demand  for  the 
product,  and  the  large  proportion  of  the  cost  doe  to  power,  pulp 
giinding  la  eapcdaily  well  adapted  for  collateral  weife  in  a  hydr^ 
electric  dcvcloprnmt  in  a  fore?t  coiiTitrr.  With  the  help  of  some 
storage  of  water  in  the  lakes  up  stream  it  should  be  possible  to 
Utilise  a  coniidenlile  pmporHon  of  the  total  annual  encigy. 

This  is  very  unusual  in  hydraulic  plants  of  any  kind,  which  are 
generally  at  the  moat  intended  to.  take  care  of  the  average  flow, 
with  the  result  fhat  a  Oird  or  a  half  of  the  total  avaflaMe  power 
r-.::'.s  ovfr  the  dam  The  firit  great  step  tcwarcl  the  prevention 
of  waste  is  the  storage  of  natel  as  sucb.  When  this  can  lie 
cairitd  flat  in  fbll  as  is  now  and  (ben  posslUe,  a  cempavativdy 
insignificant  stream  can  be  converted  ii:to  a  valuable  and  reliable 
source  of  power.  In  the  larger  streams  tiie  lake  space  requited 
for  sMiage  of  Oe  fidl  lun-oflF  ov*r  die  draiingo  arcs  heconws, 

for  present  for.ditior.^,  pro^.;^,':ivc!y  large.  Some  d.-iy,  -ivhcn 
fuel  shall  have  become  scarcer,  great  artificial  lakes  will  becoiu: 
oommoner.  As  things  now  are,  there  is  a  large  amount  of  Storage 
done  for  the  purpose  of  covering  the  ordinary  variations  of  How, 
but  very  little  with  the  view  of  saving  the  energy  tost  in  the 
maxima.  The  power  required  in  hydro-electric  stations  is  a  vcty 
variable  quantity.  The  peak  load  is  commonly  more  than  twice 
the  maximmn,  and  at  times  of  tow  load  there  is  very  often  gtest 
waste  of  water,  either  from  l:ick  cf  snitalile  stornge  capacity  or 
from  inabili^  to  ntilize  storage  on  account  of  the  demands  ol 
plants  lower  down  on  die  stream.  This  condition  of  nccetiarilf 

limited  storage  ii  a  ver;,   ;  r:'.:non  ore,  since  a  well-develoH 

river  ia  covered  by  successive  plants,  between  some  of  which  '.cr.- 
inadeqnale  storage  facilities  cidst  Tbe  result  is  that  perhi;  - 

ha"f  the  Iiy;It.-iiii;c  energy'  in  one  fa!l  may  have  to  be  wasted 
meet  tbe  needs  of  a  really  les»  valuable  fall  just  below,  but  havifs 
a  different  distributhm  of  load. 


The  value  of  an  auxiliary  hwd  sudi  as  is  secured  in  tUs 

Raqucl^e  River  plant  ^y  the  addition  of  pulp-xrinding  niachioeiy 
is  very  obvious.  Tlic  load  m  this  auxiliary  is  fully  controllsMe. 
so  that  at  times  of  low  electrical  demand  the  full  normal  output 
of  the  fall  can  still  be  secured.  At  periods  of  unusually  great 
flow  the  pulp  load  can  he  carried  day  and  night  up  to  the  cspadi}* 
of  the  plant.  The  same  principle  can  be  carried  out  with  other 
industries  where  wood  for  grinding  is  not  easily  available.  Of 
course,  only  a  small  proportion  of  hydraidle  privileges  ate  (o 
favorably  situated  as  that  on  the  Raquette,  but  in  general  chesi' 
energy  being  necessary  to  the  pulp  tndostry,  wood  will  have  to 
be  carried  to  the  plant,  and  whenewr  the  hydraulic  condiliiNM  are 
favvrablc  there  is  advantage  in  workir  g  ihe  e1<Tlri-  plant  an<l 
the  pulp  mill  together.  By  so  doing  very  cheap  energy  can  often 
be  obtained,  and  both  branches  of  the  industry  can  be  asads  to 
pay  handsomely.  Tlerc  r.rc  rlivcr-!  elfrtrn^-hemical  induslriM— 
alumina  reduction  for  example,  which  can  be  worked  on  a  larger 
scale  in  similar  fashion— in  fact  any  energy  ooosnmtag  indmtrr 
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that  can  ht  varied  in  outinit  of  product  within  rra-iunablr  limits, 
cin  he  thus  made  auxthary  10  general  power  distribution.  1  he 
cl«etndiemieal  indmtria  in  the  meuun  that  they  are  eoaven- 
itntly  more  cortintions  th.in  pnip  grinding,  can  be  less  freely 
varied  in  output,  but  with  proper  tact  in  managenient  a  very 
ilcidr  total  load  eonid  be  obtained.  Tfaet«  is  every  teason  for 
a  general  investigation  of  such  opportunities,  for  they  give  an 
I  admirable  chance  for  largely  incrcasiqf  the  oltimate  profiu  for 
a  given  investment.  And  the  amriliary  industry  need  not  be 
under  the  same  roof  with  the  power  plant,  as  in  the  Cxanvle 
here  diicusseil.  Ijih  may  anywhere  "  ithin  rasy  radius  of  trans- 
misiiioa  In  other  words,  an  electric  tra.]isnusston  project  may 
pniitably  be  eombined  with  an 'energy  asiaig  iodnstry  of  sndi 
nature  that  it  can  fuiiy  otiliae  a  variable  power. 

GiAPHic    RKpREserrATioit    or   Imovctioh  Moroa 

Phenomena. 

The  variations  in  the  several  meihrKls  which  have  been  used 
I1V  different  writers  when  diseuasinc  the  pheaomeoa  connected 
«ith  the  operation  of  nn  irnJui  tirn  motor  can  be  attributed  to  the 
iiitiulianeous  similarity  of  the  machine  to  a  stationary  transformer 
and  to  a  shttnt-wooml,  dircet-ettrrent  motor.  Electrically  condd* 
cred,  tlie  induction  motor  is  the  cqtiivalent  of  a  stationary  trans- 
fonner  possessing  a  core  of  high  reluctance  and  coils  of  large 
reactance^  and  all  of  its  electrical  characteristics  can  he  studied 
>iy  treating  the  input  side  of  the  machine  solely  as  a  transformer. 
Tlic  mechnnicnl  equivalent  of  the  iii:ict:inr  i;  ifjund  in  the  dirrct- 
cu:;ent  shunt  motor,  and  its  output  and  mechanical  performance 
may  easily  be  investigated  when  this  fact  is  kept  in  mind  It  is 
P'^-sible  to  consider  the  secondary  winding  of  the  induction  motor 
ai  a  circuit  of  constant  resistant  and  constant  self-indoction  and 
subjected  to  a  variable  cm-f.  at  a  variable  frequency.  It  Is  pos- 
fiblc  also  to  consider  that  the  secondary  winding  is  subjecti-d  to 
a  constant  voltage,  a  portion  of  which  is  used  up  in  the  winding 
itself  and  the  ren»ind«r  of  wbMih,  flie  eoonter  dectromotive  force 
'A  rotation,  is  useful  in  producing  mechanical  work.  Owing  to  the 
fact  that  the  current  which  flows  in  the  secondary  winding  at  the 
frequency  corresponding  to  the  slip  produces  a  secondary  mag- 
neiic  field  whidi  revolves  at  the  slip  frequenQr  and  in  a  direction 
opposite  to  the  slip,  the  secondary  field  react;  -ipon  the  primary 
ikld  with  the  primary  frequency.  It  is  possible,  therefore,  to 
treat  both  the  primary  and  secondary  circnits  as  tbougll  fhey  be- 
longed to  a  stationary  tntnslonner  operated  at  constant  frequcnQr. 


In  view  of  the  fsct?  !tatcd  above,  it  would  sfoni  fli.it  thr  sim- 
plest method  for  dealing  with  induction  motor  phenomena  is  one 
treating  the  machine  as  a  stationaty  transformer,  its  output  char- 
acteristics being  determined  from  the  input  perform.incc  of  the 
motor  modified  by  the  internal  behavior  of  the  machine.  An 
advantage  possessed  by  the  graphic  over  the  algebraic  method  of 
treating  the  induction  motor  as  a  transformer  is  found  in  the 
fact  that  by  the  use  of  the  former  method  one  is  able  to  follow 
die  dianges  in  the  variables  connected  with  the  phenomena  dtving 
operation  and  can  thus  detenmne  at  once  the  dependance  one 
upon  the  other  of  the  numerous  characteristics,  and  thereby  can 
predict  the  effect  of  altering  any  constant  of  construction,  while 
wift  the  latter  method  thSM  changes  and  Aeir  effects  are  more 
or  less  hiddrn  The  possibility  of  obtaining'  from  algebraic  equa- 
tions that  clear  conception  of  the  performance  of  the  induction 
nolai  whidi  is  itadi^  ae«tiired  from  the  use  of  die  gnpbie 


diagrams  is  seriously  to  be  doubted.  It  is  believed  that  the  graphic 
method  which  involves  the  use  of  the  circle  diagram  possesses 
pcxaliar  merit  with  reference  10  ^plid^  in  applicatioa  and 
pnctical  accuracy  in  resnlt^  On  papf  Sss  of  this  issue  there  is 
given  a  brief  discussion  of  the  facts  upon  which  the  construction 
of  the  simple  cirde  diagram  depends,  and  mention  is  made  of 
the  uses  to  which  the  diagram  may  be  put  The  article  serves 
to  emphasise  the  fact  that  the  true  primary  current  locus  is  not 
a  drde,  but  that  the  secondary  current  fiollows  a  true  ditular 
locus. 

Just  as  there  are  numerous  metiiods  for  representing  the  per- 
formance of  an  induction  motor,  so  are  there  many  methods  for 
explaining  the  shape  assumed  by  the  locus  showing  the  value  and 
phase  poution  of  the  primary  current.  Perhaps  the  simplest 
method  is  the  one  baaed  on  the  assumption  that  the  watflesa  and 
the  power  rompnncnts  of  the  no-load  primary'  ciirr^nt  remain 
constant,  and  that  the  actual  primary  current  is  the  resultant  of 
these  two  eompooents  and  a  third  component  equal  and  opposite 
in  magnetomotive  forcf  *.o  the  secondary  current,  which  latter 
components  can  be  represented  by  a  circular  locus.  Another 
simple  explanation  is  based  on  die  assumption  diat  the  actual  flux 
in  the  primary  core  is  constant,  and  that  the  primary  leakage  lines 
and  secondary  leakage  lines  are  proportional  to  the  respective  cur- 
rents. It  is  evident  that  the  assumptions  made  in  each  of  these 
methods  are  not  strictly  in  accord  with  the  facts,  since  both  the 
core  flux  and  the  magnetizing  ampere-turns  to  produce  this 
flux  decrease  with  the  drop  in  pressure  through  the  primary  coll 
It  is  worthy  of  note^  however,  that  even  with  the  simplest  pos- 
sible tliagrani  the  results  arc  ^iif^Victitly  ex.ict  for  all  practical 
purposci.  The  whole  problem  resolves  itself  into  one  of  choos- 
ing die  simple  circular  current  hicus  with  its  well-known  and 
easily-corrected  inaccuracies,  or  selecting  the  more  complicated 
modifications  with  tnter-involvcd  approximatioits  to  the  true 
results. 

In  the  actual  test  of  an  induction  motor  observations  made  of 
the  primary  quantities  with  the  rotor  stationary  serve  to  place 
accurately  one  point  on  the  true  primary  current  locus,  while 
the  no-ioad  Synchronous  readings  allow  another  point  to  be 
found  on  the  true  locus.  If  a  circle  is  drawn  through  these  two 
polott  with  its  center  approximately  near  die  mean  center  of  tltt 
true  current  lorus,  it  cannot  fail  to  pa«9  so  near  the  (r-jc  Incus 
that  the  components  of  the  primary  current  and  the  corresponding 
secondary  current  for  eadi  point  on  this  curve  will  give  results 
in  the  final  computation?  very  clo-tly  th.e  sattic  a=:  found  in  a 
complete  commercial  test  of  the  machine.  The  circular  current 
locus  Is  frequently  referred  to  as  the  "Heyhind  diagram."  It  is 
not  correct,  however,  to  assign  to  any  one  man  the  exclusive  credit 
for  having  developed  this  most  simple  and  complete  method  of 
treating  induction  motor  phenomena,  because  numerous  workers 
have  indqteadendy  dsvelpped  practically  the  same  method,  and 
strangely  enough  almost  ?itmi!trinPoiis!y  Tt  ?fi.Lntld  be  sTientinncd, 
however,  that  Mr.  B.  A.  Behrend  in  a  scries  of  articles  which  ap- 
peared in  the  EtBcmcAL  Wouls  amb  EweiMBBa  during  the  year 
1900  was  the  first  writer  to  point  out  the  advainagcs  of  the  dia- 
gram to  American  readers,  and  that  his  first  publications  in  Ger- 
many were  contemporaneous  widi  those  of  Mr.  Heiland.  It  is 
noteworthy  also  dlit  aS  early  as  the  year  1893  Dr.  F.  Bedell  and 
Dr.  A.  C  Crehore,  in  a  series  0!  articles  which  appeared  in  the 
Electbicm.  World,  showed  that  the  current  locus  of  a  constant- 
potential  stationary  traasformer  is  the  as«  of  a  circle. 
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Annual  A,  I.  £.  £.  Convention. 


The  following  programme  has  been  prepared  for  the  Uveiity- 
tbird  annual  convention  ol  th«  Amcriam  Institute  of  Electrical 
Eagiaeen,  to  be  hdd  .at  Milwaukee,  May  aS  to  }nat  i : 

The  Repulsion  Induction  Motor,"  by  Mr.  Maurice  Milch; 
''Direct-Current  Motor  Design  as  Influeticed  by  the  Tnterpolc," 
bjr  Mr.  Charles  H.  Bedell:  "I-.\ii.rieiA<  .  witl.  I.i^lilning  and 
Static  Strains  on  33w>-volt  Transnns&ion  Systems,"  by  Mr. 
Farley  Osgood;  "Cell  Type  Lightning  Arrester,"  by  Prof.  E.  E.  F. 
Creighton;  "Protective  Apjtaratus  for  Lightning  and  Static 
Strains"  hy  Mr.  H.  C.  Wirt;  "Short-Grcntl  and  Ground  Cur- 
rents in  Alti  rii.Tting-Current  Systems,"  by  Dr.  C.  P.  Steinmctx; 
"Magnetic  Properties  of  Electrolytic  Iron,"  by  Pro?.  C.  F.  fiur- 
gess;  "Measurement  of  Temperature  by  Elcctric.il  Means."  by 
Mr.  Ednin  F.  Northrup;  "The  Educational  Value  of  an  Electric 
Test  Car,"  by  Prof.  T.  F.  Morgan;  "The  Art  of  Inventing,"  by 
Edwin  J.  Prindlei  E«i.i  "Sbwit  and  Compoimd^Wonnd  Con- 
verten;."  by  Mr.  W.  L  Water* ;  "Econonncs  Derivable  from  the 
I'sc  iif  Relatively  Small  Water  Powers  of  Low  Head  in  the 
Middle  West,"  by  Prof.  D.  C.  Jackson ;  "Oscillations  and  Surges 
Against  Ground  in  Alternating-Current  Systems,"  by  Dr.  C.  P, 
Steinmetz ;  "Relative  Merits  of  Various  Types  of  Booster  Con- 
trol," by  Mr.  Joseph  Bjjnr;  "Safety  Devices  for  Steam  Engines, 
Turbines  and  Motors,"  by  Mr.  Charles  M,  Heminway. 


Fianklin  Bicentenary  Exercises  at  Philidelphia. 

One  of  the  most  notable  gathcring.s  vvhicli  we  have  ever  bad 
occasion  to  record  was  that  which  has  been  doiiiR  honor  to  the 
moinory  oi  ULiijiinin  I'ranklin  during  thr  [  ri  in  wL'jk  at  Phila- 
delphia. 1  he  occasion  is  tbr  [  icrntcnary  exercises  of  the  Ameri- 
can Philosophical  Society  ni  vclcV< ration  of  the  birth  of  Pianklin, 
its  founder  and. first  president.  Elaborate  receptioaa  were  planned 
by  the  Society  for  delegates  from  the  great  institutions  of  team- 
ing of  (lie  world,  arifl  frirr.  the  n.'ttintirii  !eg! -'ntiin:. 

The  city  p.'i-sented  a  holiday  appearance,  the  varioui  public 
and  private  buildings  being  decorated  with  the  colors  of  the  city, 
Une  and  gold,  United  States  flags  and  flags  of  all  nations.  The 
Qtf  Hall  was  ontlincd  with  streamers  of  incandeaecnt  electtie 
lamps,  crowned  with  a  wreath  of  brilliant  arc  lamps,  and  sur^ 
rounded  by  brilliant  rows  of  red,  white  and  blue  lamps.  On  each 
side  of  the  building  immrdiatrjly  uvrr  the  four  main  archways 
was  placed  a  huge  kite  whose  prominent  features  were  studded 
whh  inctndetceni  lampa.  The  tail  of  the  kite  was  formed  by  a 
fow  ol  tan^  while  a  aimibr  row  served  for  the  string,  at  the 
end  of  which  was  attadied  a  key  outlined  with  incandesoents. 
TIic  .stiitiie  i  f  Frrinklin  at  the  Public  Ledger  building  was  dcc- 
or,itcd  willi  vtrL-.'iiiiors  of  incandescent  lamps,  to  which  was  at- 
tached an  iHunimated  k:tf,  a  key  built  up  of  electric  lamps  I  ririR 
suspended  from  Franklin's  hand.  Busts  of  Franklin  formed  the 
central  figures  in  the  ioterior  decoratioas  of  the  biilldiiigs  titcd 
lor  the  meeting 

The  oflidal  opening  of  the  celebration  was  on  Tuesday  even- 
ing, when  the  delegates,  invite  1  (..'"'  ■'is  and  iii'  ttiljcr=  of  the  So- 
ciety assembled  at  Withersiioou  Hall  to  li^tfn  lo  iht  address  of 
the  president  of  the  American  Philosophical  Society,  vice-provost 
Edgar  F.  Smith,  of  the  University  of  Pennsylvania.  The  ad- 
dren  by  Dr.  Smith  was  primarily  one  of  welcome  to  the  ddegatei, 
but  it  dealt  to  a  large  extent  with  the  many>sided  career  of 
Franklin,  the  first  president  of  the  Society.  After  outlining  the 
numcT(.ti>  ckxttic.il  i-\periit'.<Nit5  performed  by  Fr.inklin,  Dr. 
Smith  stated  that  he  had  given  certain  explanations  of  electrical 
plienomcna  which  have  been  modified  only  slightly  during  the 
pnt  flOo  years,  and  ditt  Franklin  was  the  first  investigator  to 
understand  static  elcctffti^.  He  appreciated  the  osddatory 
ntirtire  of  the  spark  discharge,  and  lie  had  entered  upon  some 
work  of  the  nature  of  that  subse<jucial>  brought  to  cf»mpletion 
by  Hrrt,-.  Dr.  Sini-;i  n:'jf.tior:<:'il  also  the  fact  that  Jos'-pli  Hr-nry 
l»d  been  a  member  of  the  Society.  The  second  president  of  the 
Society  was  David  Rittenhouse,  whose  theory  of  the  magnetism 
of  iron  propounded  {n  1781  continues  to  be  viewed  If  scientists 
as  representing  the  facta.  Among  ofhcT  members  of  tbe  Soeiety 
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who  became  distiiisuj!.hi:ti  thiougli  Uicir  work  with  elicirui-.j 
may  be  noted  Robert  Hare,  who  gave  an  account  of  ga.iir.s 
apparattu  in  1821,  and  John  W.  Draper  and  Samuel  F.  B.  Mor.c, 
who  developed  the  dectromiagneAic  telegraph. 

At  the  condiuioB  of  the  presidential  address,  the  names  of  tbt 
delegates  were  called  in  the  order  of  the  foundation  of  the  vjii- 
ou-  Ir.-irned  sociitiC'-  ri  u.stitiitions  of  learning  which  ihcy  t«T- 
rcscnlert,   beginiinig   svilh  the  UnivcrMty  of  Oxford  (twylith 
century)  and  ending  with  the  Socicdad  Ar.ig»)nesa  de  Cienc-.a? 
NaturaleSj  which  has  recently  been  formed.  There  were  126  in- 
stitutions represented  on  the  list,  and  it  is  estimated  that  time 
were  200  dc!ffFitr.s  present     With  only  few  exceptions,  ewh 
institution  rcprcicntcd  had  ittit  a  formal  address  nrinted  -mj 
parchment  riiul  lic^.ring  the  clTici.-sl  siRnntun-      1  li«  addre5>rs 
from  those  institutioiu  founded  before  the  year  iSoo  were  rtil 
in  fall,  bttt  Ae  other  addresses  were  presented  without  teinR  r^i  l 
The  event  of  the  evening  on  whkb  the  major  portion  of  tbt 
interest  seemed  to  have  been  centered,  was  the  conferring  on  Min 
Ariics  Trwiii,  (Jean  of  RarlrlitT  Csrllege,  who  is  a  grf.it-graiij- 
daughter  ol  Fi  iuklm,  of  the  honorary  degree  of  Doctor  of  Li*s 
by  Mr.  Andrew  Carnegie  as  I^rd  Rector  of  the  l  i,  >  rs,ty  ..( 
St  Andrews.  Mr.  Canicgic  remarked  that,  although  Sl  Andrews 
had  in  f75|>  bestowed  upon  Franklin  the  degree  of  LLD,  Pratiik- 
lin  was  at  that  time  a  British  subjw^  and  that  the  present  re- 
cipient was  the  first  .\inerican  to  whom  such  an  honor  had  thus 
lieci-  givfi-i,  and  that  the  present  Lord  Rector  is  thi.'  firit  Auction 
to  occu]jy  «iich  a  position  connected  with  the  univeisuy  dur  i.c 
its  500  yiaT-  i.jf  existence.    At  the' conclusion  of  the  offici 
crdses  of  the  Universi^  of  St  Andrews  the  delcgaui  ucr: 
informal  reception  by  the  members  of  the  Amcricw 
Philosophical  Swiicty. 

Tlie  exercises  extended  from  Tvtesday  until  Friday,  an  ont^MK 
of  the  programme  for  the  last  three  days  luirt;  f.il'.cni; 
Practically  the  whole  of  Wednesday  was  devoted  to  the  prc*rr- 
tation  of  papers  on  subjects  of  science  Of  th»  16  papers  thrct 
dealt  directly  wilb  electricity:  "On  Positive  and  Negative  Rc 
trons,"  by  Prof.  H.  A.  T.orenz,  of  Amsterdam ;  "FranWin's  Re- 
'.rarches  in  Klectricif. ,"  l,y  Trcf.  E  I.  \i.lir,l~,  of  Ith.ica;  "Hie 
Modern  Theories  of  F.itcfricity  aud  lUas  Ktl.ition  to  the  Fr.ir.k- 
lilllMl  Theory,"  by  Prof.  Ernest  Rutherford,  of  Montreal.  Tht 
programme  for  Thursday  included  the  conferring  of  honor.ir} 
degrees  by  the  IMversity  of  Pennsylvania  and  an  oration  Itr 
Hon.  Hampton  L.  Carson,  attorney-general  oi  Pttmsylvatiifc 
in  the  forenoon,  and  ceremonies  at  the  grave  of  PranMm  under 
the  .-iU'^iMccH  ni  li  &  A.  M.  01  Pi  niiiylvania  in  the  aftcrn'>'iri. 
with  a  formal  reception  at  the  Rcllevuc-Stratford  in  the  evening. 

The  programme  for  the  forenoon  of  Friday  included  addrersrt 
in  commemoration  of  Franklin  as  dtiaen  and  philantbropisi  b<r 
Horace  H.  Pumess;  as  printer  and  philosopher,  by  Presdeat 
C.  W.  Eliot ;  as  statesman  and  rliplomaltst,  by  the  Hf>n  J  H, 
Choate.  The  prosramme  inchidcl  the  presentation  of  the  Frank- 
lin medal  to  the  Republic  of  I  r.n^or  Ir.  if..  II  .11  F.lihti  R«t- 
while  the  afternoon  was  occupied  in  tlie  reading  of  papers  00 
subjects  of  science.  The  closing  emrcbe  was  a  dinner  servt'  . 
at  the  Bdlevoc-Stratford. 

In  the  printed  list  of  ddcgates  to  tbe  celebration,  issued  tr 
the  Sociuty,  ri1mo<-t  60  foreign  scientific  Tinrlirs  and  universities 
are  represented,  and  somewhat  more  than  that  number  of  'if- 
ilar  American  bodies.  The  name  of  the  American  Institute  nt 
Electrical  Engineers  is  singularly  absent  from  the  list,  and  omxs 
it  is  understood  to  the  indicpositioa  of  Dr.  Wheeler  it  was  ait 
represented  at  the  formalities  on  Ttiesday  evening.  Am»l 
the  more  not.ible  foreign  bodies  on  the  list  arc  the  Royal  Sewf, 
.^cad., mif  dr-'.  Si-irTu-.".  de  Paris,  Univi:T-.itic <.  ■>f  Oxford,  PiviJ, 
C.imbridgc.  St.  .Andrews.  Glasgow  and  Edinburgh ;  Aeadrra« 
of  Science  of  Padua.  Romf,  Caen.  Prussia.  Gottingen.  Bnrctlo'  J 
and  Rotterdam ;  Phitosophical  Societies  of  Manchester  and  Q*^ 
gow.  Royal  Institution.  British  Association  for  the  Ad*ai««' 
ment  of  Scienc'••^. 

Anionp  engineering  bodies  reprdcntcd  arc  the  British  ln?t:;> 
tion  of  Electrical  Engineers,  Society  Intcrnaii-  n;  !e  de<  P'*'^' 
triciens.  Physical  Society  of  London.  British  Institution  of  Mf 
chanieal  Engfaieert,  Institution  of  Engineers  and  Shipbt  i  'xrs. 
North  of  England  InstiMitc  of  Uiafaif  and  Mechanical  EngiBccn 
and  West  of  Scotland  Iron  mii  Steel  Iwlitutb 
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The  Magnetic  Club  and  Franklin. 

Ibe  Magnetic  Club  held  its  spring  dinner  at  the  Hotel  Aitor, 
New  York  City,  I'll  TuCTiJr.v,  April  17,  this  being  the  Jay  sflcctrd 
for  the  joint  celebration  of  ibe  two  great  Frankim  anniverMrics 
—January  17,  the  day  of  hk  birth  in  ij€6,  and  April  17,  the  day 
of  his  death  in  17901  The  (Umer  wat  as  usnal  with  these  fuoc- 
lioM  a  delightfid  affair  and  was  well  attended  by  representative 
mcii  and  leaders  in  ilic  tclpuraphic  and  other  fields  of  electrical 
industry.  Mr.  A.  B.  Chandler,  the  president,  was  in  the  chair 
and  acted  also  as  toastmaiter.  Before  the  speaking  bc|Ml  aad 
while  dinner  was  bany  served  a  long  and  excdient  pratiunow 
of  vocal  and  instnunental  niuic  was  executed  Mr.  T.  C.  Martin 
as  She  first  spraWcr  of  the  evctiing  congralulated  the  ctub  upon 
associating  itscii  with  the  great  .innivcrsurks  ih.it  were  now 
being  celebrated  in  .111  adjoining  city  with  the  i:i->  opcration  of 
the  scientific  and  electrical  bodies  of  the  whole  world.  While 
Franklin  was  a  universal  genias.  they  were  |^  to  claim  him 
specifically  as  their  own  and  as  the  first  American  electridaa. 
.\s  a  man's  rank  in  futore  time  might  often  be  judged  from  the 
merit  accorded  him  among  other  nations  in  his  life,  it  was  sig- 
nificant that  Franklin  in  his  own  day  had  been  received  and 
acclaimed  as  a  philosopher,  .state^m.tn  and  gcniu5  of  the  highest 
rank.  Long  before  an  ignorant  English  critic  had  impaired  with 
a  sneer,  "Who  ever  reads  an  American  book?*  the  collected 

papers  of  Frrirklin  on  elrctririly  t\:i<l  hi-rii  miiver'ially  circtilated 
and  had  even  l>een  done  into  Latin  tor  the  L^cncht  *)i  the  aiRients. 
In  France,  as  our  minister,  as  many  as  150  separate  portraits  of 
him  were  printed,  several  medals  were  stamped  in  his  honor  and, 
as  John  Hay  had  said,  his  benevolent  face,  his  fur  cap  and  his 
spectacles  were  as  f,i  miliar  to  the  Frenchman  as  the  heail  of 
the  king  on  the  louis  d'or.  Franklin  had  not  only  been  an 
clcctricj!  i>hil  '>  iphcr,  but  .c  -.'ractica!  trlcgrapher,  for  he  had 
iliicussed  the  sending  of  signals  across  the  Schuylkill  River  and 
there  wss  cveiy  reason  to  believe  that  he  had  done  it,  as  it  was^ 
bis  role  to  put  all  snggeations  to  a  practical  test,  like  any  later 
Faraday  or  Edison.  None  better  than  that  audience  eonld  appre- 

ci.itc  the  tri'in'-THlnii:;  growth  of  I'lr.'Ctr;.  i'v  sir.ro  hi';  day,  when  11. .t 
i  single  miiii  rarucd  liii  living  by  ihe  victtncal  arts;  when  nut 
a  siiigh  d<  I'ar  was  invested  in  electricity,  and  when  the  funila- 
menial  apparatus  of  the  industry  was  so  utterly  unknown  that 
Franklin  himself  coming  into  ^e  banquet  ball  that  night  would 
rot  have  recognized  the  electromagnet  that  was  the  badge  of 
;ho  club  Yet  to-day  the  electrical  bill  of  the  American  public 
annually  was  a  billion  dollar*,  so  tliit  .\,ry  \!iieriL-ar- 
Spending  more  for  electricity  than  for  daily  bread,  although  not 
perhaps  as  much  as  be  spent  for  whisky  and  cigars.  Yet  the 
present  reali/ation  of  that  which  Franklin  had  forecast  would 
appear  puny  and  insigniScant  a  hundred  years  hence  when  the 
whulc  wv>rld  had  been  rlrctrified  an  !  <  v.  ry  public  fnnctiOB  and 
tervKc  was  performed  through  electrtcai  means. 

Mr.  C  A.  Coffin,  president  of  the  General  F.lrctric  Company- 
was  introduced  as  the  bead  of  the  largest  electrical  manufactur- 
ing industry  that  the  world  had  ever  seen  and  was  most  enthu- 
sia-^tically  received.  He  made  a  happy  and  impressive  Speech, 
expressing  pleasure  at  seeing  the  oldest  clcctricil  art  SO  full 
cf  yo'jntr  men  of  vigor  and  ability,  and  congr.ituhting  the  club 
also  upon  the  fact  that  within  its  boundaries  the  officials  of  two 
great  competing  organizations  in  the  telegraphic  field  were  able 
to  meet  together  on  the  basis  of  amity  and  in  the  ctosest  and  most 
harmonious  relations.  This  was  a  consummation  to  be  desired 
throughout  the  (''j  Mirnl  fieM,  where  as  each  it  rlrrtri.rK 
development  shook  itsoH  free  of  its  own  iiitein.i!  ar.U  mtcr- 
nedne  warfare  it  was  able  to  present  a  firmer  front  to  outer, 
opposing  forces  and  to  make  the  swifter  conquest  of  the  great 
domains  of  pnblic  service  awuting  attention  and  fruition.  Mr. 
Cffm  as  ojif^  w^^  had  seen  an  active  and  strenuous  life  in  the 
building  up  01  electrical  industries  emphasized  to  his  younger 
auditors  the  desirability  of  that  patient  and  pcr^i'^i.  nt  labor  that 
had  been  so  marked  in  Franklin's  own  life,  and  without  which 
nothing  worth  having  or  doing  could  be  accomplished.  He  was 
?!sd  to  note  that  in  the  telcgraphtc  field  constant  and  steady  ad- 
vances were  being  made  showing  that  tb«  men  in  it  were  as 
:  scute,  akrt  and  mdastrious  as  ever;  and  incidentally  he  made  a 


very  interesting  allasiMi  to  a  reoent  experience  m  connection  with 

wireless  telegraphy.  Wliilc-  in  Fgypt  this  winlcr  he  had  had  oc- 
casion from  time  to  time  to  send  cable  uicisaycs  to  the  United 
.'^tatis.  On  leturning  home  to  thi?  country  a  week  or  two  ago 
tic  foimd  (hat  the  cost  of  the  wireless  tcl<^raph  messages  sent 
from  the  steamer  off  Nantucket,  only  a  few  hundred  miles,  was 
at  least  as  great  u  for  the  cablegrams  from  the  banks  of  the  Nile 
Whence  he  was  led  to  infer  that  the  days  of  wire  telegraphy  and 
i'f  submarine  caMc-  wvrr  not  iinnicdiatcly  over,  and  that  a  good 
deal  ot  work  remained  to  be  done  in  the  cheapening  and  per- 
fection of  the  latest  wondcrfol  art  added  to  flw  rcioticGet  of 
electricity, 

Mr.  A.  R.  Brewer,  secretary  of  the  Western  Union  Tdegraph 

Company,  made  a  brief  address  full  of  reminiscences  of  the 
earlier  telegraphic  days  in  whicli  he  had  been  associated  with 
.Mr.  Ch.indler  and  Gcnet.il  licKert,  and  recalling  the  intimate  as- 
sociation of  tltose  two  men  with  Abraham  Lincoln,  Edwin  M. 
Stanton  and  the  Other  heroes  of  the  Gvil  War.  Tbi>  dunacter- 
ization  of  the  ma  and  events  of  that  period  was  extremely 
happy  and  was  listened  to  very  intently.  He  was  followed  by 
Mr.  C,  C.  Adatiis,  oi  the  Postal  Telegraph  Company,  who  was 
recently  brought  on  lo  New  York  from  Philadelphia,  a  city  which 
he  eulogized  eloquently  in  coihk-i  tion  with  the  Franklin  festivities. 
The  proceedings  closed  with  the  dispatch  of  a  telegram  from  the 
Magnetic  Qoh,  signed  by  President  Chandler,  addressed  to  the 
.•\tncrican  I'hilosophical  Society,  the  Univer-ity  of  Pennsvlvania 
and  the  City  of  Philadelphia,  congratulating  them  upon  the  cele- 
bration and  the  great  ami  glorious  memory  which  was  thus  cher- 
ished. The  message  was  entrusted  to  MC,  Andrew  Carnegie  as 
an  oM  tektmpber,  and  as  one  active  in  the  exercises  9t  the 
Franklin  Bicentennial,  as  Lord  Rector  of  St.  Andrews  University, 
Scotland. 


Gift  of  Inteniadonal  Electrical  Congress  to 
American  Institute  of  Electrical  Engineers. 

Following  is  a  copy  of  the  letter  of  President  EUhn  Thomson, 

of  the  International  F-kctr!eal  Congress  of  St.  Louis,  1904,  trans- 
mitting to  the  American  Institute  of  Electrical  Engineers  a  check 
representing  the  balance  of  money  remaining  on  hand  after  dis- 
charging all  of  the  (^ligations  of  the  congress: 

"t  beg  to  enclose  a  copy  of  tile  treasurer's  statement  which  is 
being  forwarded  to  all  of  the  members  of  the  International  Flec- 
trical  Congress  of  St.  Louis,  1904.  The  balance  in  the  treasurer's 
hands  at  his  date  is  $3,052.67,  a  check  for  which  is  aho  cn^lii>cd. 
After  consultation  by  correspondence  with  all  of  the  members 
of  the  executive  committee  of  the  congress,  it  has  been  decided 
to  offer  this  sm  as  a  gift  to  the  American  Institate  of  Electrical 
Ei^ineers  for  ifi  library.  The  offer  is  that  the  gift  shall  form 
a  separate  perpetual  fund  to  be  invested  by  the  Institute  in  -'.Kh 
a  manner  as  it  shall  deem  proper,  the  annual  proceeds  oi  the 
fund  to  he  expended  in  the  purchase  of  international  electrical 
literature  for  its  library.  By  courtesy  the  American  Institute  of 
Electrical  Engineers  would  probably  apply  the  proceeds  to  foreign 
or  non-Ameridi;  ctcctrieil  1-toratiirc. 

"Since  the  .American  Institute  of  Electrical  Engineers  was  so 
closely  associated  with  the  International  St.  Louis  Congress  in 
i9rmation,  membership,  attendance,  papers  and  success,  it  is 
hoped  that  your  acceptance  of  this  residual  fund  may  constitute 
a  suitable  permanent  memorial  of  the  Inleroatioaa]  Electrical 
Congress  of  St.  Louis,  and  may  aho  serve  as  an  indication  Of  the 
perptti;aticn  of  thr.t  friii.tKy  fieling  between  intematioiHii  dee- 
trical  worker^,  that  lie  congress  evinced." 

At  the  lavi  meeting  of  the  Board  of  Directors  of  the  American 
Institute  ol  Electrical  Engineers^  the  gift  of  the  coDgreis  was 
formally  accepted,  and  resohitions  adopted  to  the  effect  that  the 
fund  shall  be  known  as  the  "International  Elcctricil  Congress  of 
St.  Louis,  IQQ4,  l.ibr.iry  Fund,"  and  that  tin-  .tiiikijI  income  shall 
be  expended  in  the  purch.i.sc  of  foreisiti  or  non-.\in<'rican  elec- 
trical literature  for  the  Institute  librar>-.  The  fund  which  now 
amounts  to  ^»fiS7Ja6,  has  been  d^tosited  in  a  trust  company 
under  the  conditions  indicated  above. 
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Legisbidoii  to  Limit  Niagara  Power. 

The  BufUm  bill  no«  before  the  House  of  Repres«nutives 
imposes  a  slurp  check  on  die  utilbation  of  the  Niagara  River 
by  new  companies  and  would  submit  existing  enterprises  to  tbe 
operation  of  revocable  permits.  It  has  been  introduced  by  Mr. 
T.  E  fi.irtoij.  chairman  of  the  committee  on  river?  and  hjrbors. 
At  Washmgton  on  .April  16,  a  plan  to  retain  the  beauty  of 
Niagara  Fails  and  yet  permit  great  power  to  be  taken  from 
the  Niagara  River,  was  presented  before  this  committee  on  be- 
half of  the  Niagara  County  Irrigat|on  and  Water  Siqiply  Com- 
pany. The  occasion  was  a  hearing  on  the  BurtMi  bill  to  pre- 
serve the  falls.  The  Niagan  CQmpaqy  baa  a  State  dnttcr,  w 
thoriaiiic  it  to  take  an  tmlnnited  quaatity  of  water  frmn  die 
river  for  tlie  development  of  power. 

Mr  M  L  Ckioper,  in  charge  of  the  engineering  features  of 
its  p  ;irit,  prrseatcd  a  plan  to  increase  the  amount  of  water 
tfoing  over  the  .American  i-i  Jr  ji  ihe  i.illj,  .n'.l  ,.t  ilic  s  mir  time 
permit  the  use  of  .such  Walcr  as  Iii;  c.:iiii;i.iiiy  wniiM  tui-  l  Thh 

Ill  :<..■<  t~.  lower  the  bed  of  the  river  for  j  ^^liitt  ilci.uuc  .ibove 
the  lalls,  and  so  draw  water  from  the  Canadian  side.  He 
said  there  could  be  no  objection  from  Canada,  as  the  treaty  now 
in  force  provides  for  an  equal  division  of  the  water,  aiKl  the 
Canadian  side  now  has  greatly  over  half  the  flow. 

Mr.  M.  A.  Viele  explained  that  while  his  company  had  a 
right  to  vnlimitcd  ose  of  the  water,  it  contemplated  using  only 
17,1000  cn.  ft,  per  second.  Prom  tMa  ^sivm  horse-power  could 
he  developed.  Tndnstrtes  wUdi  wonld  depend  on  this  power, 
he  said,  would  furnish  employment  to  asBjOOO  men  and  yield  in 
grosa  annual  products  $514,000,000. 

Mr.  W.  J.  Clark,  in  this  connection,  has  also  addrc?5cd  to 
Mr.  Burton  an  open  letter  in  regard  to  the  value  and  impor- 
tance of  the  power,  and  its  bearing  upon  the  industries  of  the 
country.  He  points  out  that  the  2,000,000  horse-power  esti- 
mated as  possible  of  development,  in  the  report  of  the  American 
section  of  the  International  Watent^ya  Commission,  oould  be* 
shown  by  available  SguTcs  to  have  a  proqwctivv  valoe  of  fgook* 
000^  as  saving  over  eqwivaleni  piwfaiction  I9  steam.  This 
is  nearly  equal  to  Uie  value  of  all  the  farms  in  the  State.  The 
value  of  the  coal  produced  annually  in  Peoosylvania  Is 
832,5.W-  It  reduced  to  that  extent  the  value  of  the  resotirees  of 
the  State  .md  marre<^  I'u'  ! m  licape  of  some  of  the  •  At;.i  ri(  ,ii> 
scenery.  "Would  imt.  Uu'fcfore,  be  a«.  pro^i-r  to  igiiate 
the  abandonmeiiT  i  mlnink;  ;n  thi-r-  :..i  ;iliii<^-  jis  lis  rs-irain  from 
utilizing  nature's  gift  of  more  than  the  ei^uivaletit  of  coal  at 
Niagara."  Mr.  Cark  pointed  out  that  the  "scenic  .igitation" 
was  proving  very  helpful  to  the  commercial  interests  of  the 
Dominion,  as  againit  tfwae  of  the  United  States,  and  th.it  the 
eoncession  of  iy.SOtl  en.  ft  more  of  water  withdrawal  to  Canada 
thaa  it  fraiMcd  to  America,  at  9aa.9»  per  hp-year,  alreai^ 
meant  an  amual  coneessian  of  $|,7as^oao.  Mr.  Oaik**  letter 
oonlahis  a  variety  of  other  interesting  and  striking  data. 


Directed  Wireless  Telegraphy. 

At  a  recent  meeting  of  the  Royal  Society  (London)  Dr.  J.  A. 
Fleming  fgmmtaaicated  a  paper  by  Mafconi  dealing  with 
methods  whereby  the  radiatioa  of  eleetcle  waves  may  he  oonfned 
mainly  to  certain  dlrectkms,  and  whereby  the  receptivity  of  a  re- 
cciver  ma>  h<  restricted  to  electric  waves  emanating  from  certain 
directions.  For  the  oftJal  vertical  antenna  there  w»»  subuituted 
a  straight  horijontal  conductor  iil.iml  it  1  comparatively  small 
distance  above  the  surface  of  tt  i-  Kiouud  tjr  water.  In  some  of 
the  tc5ts  the  tran»fiiiit;r:-  i  ■  n  l  ;ciors  consisted  of  horizontal 
wire«.  the  radiations  being  received  at  a  distance  by  means  of  the 
usual  venifal  wire*  suitably  attuned.  In  other  tests  both  the 
transinilting  and  the  receiving  conductors  consisted  of  horizontal 
wires,  while  in  addittonal  tests  the  transmitting  conductors  wer<.- 
vertical  and  the  receiving  conductors  horixontal.  In  each  case  the 
signals  were  inattdible  when  the  horiaontal  conductor  was  placed 
at  right  angles  to  a  line  joining  the  transmitting  and  receiv&ig 
stations,  and  they  reached  a  maximmn  when  ihe  horiiontal  con- 
ductor was  placed  directly  in  thi<  line. 


Patents  on  the  Tantalum  Lamp. 


1  hree  United  States  patents  issued  April  lO  to  W.  Vosi  BollOD, 
of  Berlin,  Germany,  deal  with  tantalum  lamps,  and  are  of  ex- 
ccptkoal  interat  on  account  of  the  information  which  they  con- 
tain and  of  the  aecniag  hfondness  of  the  claims.  Two  oi  the 
pafenia,  the  applications  for  which  were  filed  on  May  31,  1902, 
relate  to  the  use  of  a  ductile  metal  of  ihc  vciri.i(l;i;;7i  stn  up  as  a 
Alament  for  an  incandescent  :arap,  while  Use  third  patent,  the 
ftpplicaljLn  for  which  was  filed  on  January  5,  ig04,  rclatCS  tO  a 
special  form  of  substantially  pure  tantalum. 

In  order  to  obtain  a  coherent  metallic  body  01  met.1l  oi  the 
vanadium  group,  the  .u>ii>r|ihoi?s  powder  of  the  impure  metai  1$ 
mixed  with  paraffin  as  a  binding  substance.  The  plastic  mai» 
is  then  pressed  into  the  desired  shape.  The  resulting  body  >* 
placed  in  an  oven  to  drive  out  the  bindii«  sufaslanoe.  The  body 
is  then  heated  by  means  of  the  electric  enrrent  in  the  absence  of 
air,  in  order  to  fona  a  homogeneous  ductile  metattie  body.  It  is 
slated  diat  the  tise  of  a  binding  substance  may  conveniently  be 
avoided  by  condensing  the  amorphous  powder  under  suflicient 
prcssurc- 

For  the  purpose  ^1:  0:  t  i  ding  taiilal  .rm  in  a  ductile  state,  the 
compressed  powder  if  tin-  iru-tal  secured  between  clamps  of 
tantalum  which  are  coitiiecccd  to  the  terminals  of  a  source  of 
electrical  energy.  The  metal  commences  to  fuse  as  soon  as  an 
eleclriG  current  of  sufficient  intensity  is  passed  throu^gh  the  cotn- 
pressed  powder,  and  molten  beads  drop  off  aa  file  fusing  pio* 
'ceed&  The  fusing  process  is  condtictcd  in  a  vacuum  as  perfsct 
aa  can  be  obtained.  It  it  stated  that  if  pan  taw  material  is  used 
fur  the  pitrpoie  and  if  all  impnritiea  are  kept  avray  during  dn 
fnring  process,  the  tantalmn  metal  so  ofelaiBed  wtd  have  audi  a 
high  degree  of  ductility  that  it  can  be  rolled  Into  very  line  theetl 
and  drawn  into  the  finest  of  wires. 

The  strength  of  the  patents  may  be  learned  I'roni  t»vo  of  the 
claims,  which  read  as  follows:  "An  iiHatMlcsrirg  bo'fv  for  elec- 
tric R^^w  l.'itTip-,  coi'-Sisting  of  a  ilr.Tv\ii  wirt-    if  ::'.rt.il]:i:  1,4r;f:ilut!i  " 

"Substantially  pure  meulHc  tantalum  poueuing  the  qualification* 
of  hoRNgcneonsness  and  dnclitify." 


Development  of  Wirelesa  Telegtaphy. 


Some  iiucresiing  data  were  given  as  to  the  growth  of  wire- 
less telegraphy  by  Mr.  John  Bottomley  this  week,  to  the  Mar- 
coni stockholders  at  their  anmnl  meeting.  Dnnng  the  twelva 
mrniths  ending  Januaiy  it.  t&096  nessagea,  compristag  303^ 
words,  were  sem  and  received  by  the  American  company  alone 
and  through  its  ship  and  shore  stations.  During  the  same 
period.  1904-1905,  8,314  messages  containing  122424  words  were 
sent  .iiii1  received.  Thesi-  fiRiiri-:  do  not  imliide  the  operations 
of  the  st.ntinn^  (■introllfil  hy  llic  Kiiplt'.h,  IVIsi.-in.  French.  Gina- 
di.'in  .md  It.Jlaii  .dhrd  lOTMpanie*. 

The  completion  of  the  new  iiatkni  at  Sea  Gate  in  January 
last  gives  an  unbroken  chain  of  stations  owned  and  controlled 
by  the  Marconi  system  from  New  York  harbor  to  Cape  R.ire, 
N.  F.,  by  meant  ot  which  vesieb  entering  or  leaving  New  York 
harbor  are  in  constant  comnwnication  day  and  ni^^t  for  about 
sevaniT  honxaL  Tima,  a  veatd  outgoings  on  leavmg  her  dod^ 
takes  lip  Sea  Gate,  carries  this  statioa  imtit  communication  ts 
establUhed  with  Babylon,  carries  Bsbyton  to  Sagnponack,  Saga- 
ponack  to  Nantucket,  Nantucket  to  Sable  Island.  Sable  Island 
to  Cape  Race.  Each  of  these  stations  is  connected  with  the 
Ini  l  hues  !~o  that  messages  arc  sent  to  or  received  from  eveiy 
i>iiit  of  the  l"nitcd  Statf-s,  Canada,  and,  indeed,  the  world. 

The  loiii:  li-tiit  re  -tntion  at  Cape  Cod  has  transmitted  and 
received  many  messages  across  the  oceau  without  any  reUy 
whatsoever.  News  and  commercial  messages  are  constantly 
transmitted  from  this  station  to  vessels,  IJOO  miles  aanay.  At 
present  ont  of  abattt  70  vessels  trading  regiriafly  across  tht 
Atlantic,  which  are  equipped  with  Marconi  instninieiilSa  thb^ 
teen  are  fitted  with  long-distance  receiving  apparatut.  It  it  pie* 
dieted  tliat  in  a  very  short  time  these  vessels  will  be  In  constant 
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COninuiincatii  n  uj!h  I.'uic!  during        entire  CTi[.i  ;1':tii>s  ihc  occaTi, 

Mr.  Bottcmicy  referred  to  the  success  which  Mr.  Marconi  ha» 
had  in  transmitiing  wireless  telegraph  signals  in  a  predetermined 
direction.  Recently  at  QifdcDi  GMinemara,  a  horizontal  wire 
ago  Ottlna  m  hngth  «n  laid  on  the  ground  and  connected  at 
one  end  to  a  — irf*^?  detector  and  to  earth.  With  this  wire 
it  «aa  fOHlde  to  ncaho  wi^  deatnaia  all  tBo  tiffnab  trana- 
mitled  fnok  tba  PoMIiii  atatioa  (about  joo  nllta  awajr),  pro 
vided  that  the  free  end  of  the  eooductor  pointed  dircctt>  n  .vay 
from  Poldlm  No  signals  could  be  rcctivcd  if  the  horiiLMital 
ire  made-  >m  angle  of  more  than  30  degrees  with  ihc  liac  of 
direction  i>{  F:>ldho.  Other  important  te^ts  were  carried  out 
»  itli  tlic  rn  juration  of  His  MajMty'!-  Ldiip  Jnirious.  At  Poldhn 
eii.;!)'.  iioriii.ntjl  wires  60  metres  in  length  were  disposed  radially 
at  about  two  metres  above  the  ground.  By  mean*  of  a  switch 
any  one  of  these  wires,  which  divided  a  circle  into  dght  eqnal 
parts,  oottid  be  connected  to  a  auinatic  receiver 

The  Fflriova,  which  was  fitted  wMi  Oe  usual  mtkal  aerial, 
foUowcd  a  eoum  dcacribiot  an  aie  of  aho«it  ilto  degveea  totmd 
Boldhu,  at  distanees  up  to  wxteen  miles.  By  means  of  a  hoii- 
xontal  wire  arnuqc«iDest  the  tK.irirg  of  the  ship  from  Poldhn 
could  be  determined  at  any  tiii.r  by  noting  on  which  particular 
wire  or  wires  llic  rerepii  ui  01  ^-iRiia^s  w.is  ■■•,r'iii>;<«[.  and  also 
by  obserii'ing  which  wires  wi  re  ikui  rect  pdve  It  was  also 
found  ix)55iblc  to  receive  simti'.:.uu<..:^!y.  .ir-.d  wit.hout  mutual 
interference,  different  signals  sent  by  ^ilt»ltl^  li  um  illation!  of  the 
same  wave  length  coming  from  the  ship  and  from  the  Lizard 
wireless  station  whenever  the  position  of  the  ship  was  anefa 
that  a  IbM  drawn  from  it  to  Poldho  made  an  atigle  of  at  least 
50  dagrccs  with  the  bearing  of  the  Lizard  sUtton. 


Undeveloped  Water  Powen  in  Newfoundhnd. 


We  liave  received  from  Rev.  F,  J.  O'Brien,  of  Mobile,  New- 
fomdland,  a  foi—wnifitTiHi  pobiliag  out  tba  great  cpportmitieB 
for  mter  power  ehetrlcal  geneiatioii  in  the  distiict  in  whidi 
Mobile  u  situated. 

In  the  neighborhood  of  Mobiie  there  is  a  water  shed  of  about 
too  »iuare  miles  with  three  outlets,  two  being  immediately  into 
the  sea,  and  one  about  il/j  miles,  paising  tlirouKh  the  village 
of  Mobile,  riic  water  pocket  or  reservoir  of  tlie  latter  is  at 
least  15  sq.t.'ire  miles.  A  comparatively  *nia:i  ontl.iy  would  double 
the  quatttiiy  of  teserve  water,  while  a  small  d.iin  would  give  an 
immediate  drop  of  too  ft  if  an  angle  of  45"  or  les.i.  From  the 
power  site  to  the  settlement  is  a  plain  inclined  about  so  ft  for 
lii  miles  to  the  harbor.  The  second  outlet  could  be  developed  at 
a  aoall  outlay,  and  though  the  watershed  is  not  more  than  ten 
square  mOcs,  Oe  reserve  water  is  eonsidcnible  and  would  he 
capable  of  doing  mtidi  work.  The  diird  outlet  drains  ao  area 
of  about  35  or  40  square  miles,  ao  square  ttnlaa  of  whkb  eould 
be  converted  into  a  reservoir.  The  outlet  here  is  immediately 
into  the  sea  through  a  narrow  chasm  in  a  cliff  which  is  at  least 
150  ft.  high.  There  is  abundant  materia;  on  the  spot  for  dim- 
ming the  outlet  The  greatest  drop  here  would  be  abont  100  ft 
and  the  least  50  The  basin  would  ghu  an  average  depth  of  80 
or  90  ft.  of  water. 

At  Hie  very  outlet  of  this  last  watershed  there  is  a  large  state 
qnarry  of  superior  quality.  Experts  have  pronounced  it  the  right 
material  for  marbleizing  purposes.  Current  could  "be  cencraled 
for  tlie  lighting  of  the  ooaat  hgr  electricity  instead  of  oil  Uunp*i 
the  ligfatliv  of  the  eHy  of  St  Johtu.  as  wdl  as  the  running  of 
an  flHKUnaty.  The  Keid  Railroad  Company  now  runs  dee* 
trie  cats  and  does  a  little  lighting,  but  its  power  cannot  do  atorc. 
A  competitor  with  the  water  power  above  referred  to  in  Ida  pos- 
session would  scan  control  the  situation.  The  day  is  fast  ap- 
proaching when  a  railway  must  run  from  St  Johns  to  Trepassy 
and  St.  Marys.  Trepassy  is  about  70  mi!e«  from  St.  Johns 
and  St  Marys  abo-.-t  15  miles  :;:rther  on,  the  principal  tMwti  of 
a  bay  of  the  same  name.  All  this  1,000  square  miies  of  country 
is  between  St.  Johns,  the  capital,  and  Bay  Bulls,  a  seaport  towtl 
about  18  miles  in  a  southern  direction  and  tlic  nearest  port  to 
St.  Johns,  while  Ttcvasay  is  a  magniflccnt  ttaport  ou  dia  aaeat 
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southwesterly  e.xtrentity  and  capable  of  holding  the  entire  British 
navy.  St  Marys  Jies  m  a  northwesterly  din-rtiun  about  15  miles. 
.\n  oblong  about  lO  by  70  miles  would  enibrace  the  whole  area. 
The  harbor  of  Trepassy  is  the  nearest  post  of  call  for  trans- 
atlantic shipping,  is  accessible  at  all  seasons  and  in  all  wcatiKTS, 
while  St.  J<^ms  it  often  blocked  with  ice  and  is  not  alwaya  sc- 
ecatiUe.  It  would  shorten  the  time  oooaiderafaly  for  fraight  and 
paiacngers  (o  go  tfanngb  the  island  while  avoiding  the  dangers 
of  Cape  Race. 

A  railway  to  Trejias-'y  i*  a  matter  the  goveninient  will  have  to 
tackle  in  the  near  future.  This  prospective  line  would  run  through 
a  picturesque  country,  wMlc  il  e  mmieroiis  lakes  would  suggest 
sites  unequalled  for  privn-e  ir  sldences.  Traveler*  who  have  vis- 
ited this  country  in  .siimmtr  time  have  bcm  lavi-li  01  prai.sc  tor 
the  abundance  of  hunting  and  fishing  opportuaities,  while  the 
climate  (heretofore  to  grossly  misrepresented)  is  among  the 
most  braciog  and  enjoyable  on  earth. 

Father  O'Brien  states  that  he  has  applied  to  the  govcnmient 
§at  ri|^  to  eoatrol  die  use  of  the  water  powers  uMcd.  Bog 
and  atone  granu  can  be  obtained  when  the  time  is  opportune. 


Motors  in  Rolling  Mills. 

In  a  paper  on  "Electric  Motors  and  Their  Application?,"  read 
before  the  Engineers'  Society  of  Western  Pennsylvania,  W.  Ed- 
gar Reed  re^  to  the  progress  made  in  the  introductioa  of  elec- 
tric drives  in  rolNng  milla.  He  stated  Oat  in  add^  to  the 
ansdHary  ivparatnit,  motoia  ate  now  alio  bdag  ttted  lo  drive 
some  of  the  rolls  of  steel  and  tren  mills,  ^ht  and  a  quarler-jnch 
rcdls  at  tlie  Rem  chled  Wt.r};5  are  driven  by  too  hp  225  to  350 
rcvok-.ticns  per  iiiuiutc  inoturs  for  rolling  tool  Steel  from  ijj-in. 
section  bars.  Compound  motors  of  1,20':'  hp  are  now  being  in- 
statlcd  at  the  Phccnix  Milli,  aho  in  Gi'noany.  for  reversing 
rolls.  A  1,500-hp  motor  has  been  in  <:•■<■  at  the  Fittsl  iiif;  RcdtK- 
tion  Company's  works  for  several  inoiitiis  for  driving  rolb. 
Two  I,9D0'hp,  compound- wound,  loo-r.p.m.  motors,  suitable  for 
ag  per  earn  increase  fai  speed,  are  now  being  installed  at  the  Edgar 
Thomson  Woilta  of  dw  Carnegie  Steel  Company  for  the  drivfaig 
of  nlBog  Biilla. 

In  cases  where  the  voltage  tegulation  nnnt  be  birly  good  a 
system  similar  to  the  Ilgner  system,  whidi  has  been  used  in  Ger^ 
many,  can  be  applied.  This  is  also  applicable  to  hoisting  and  sim> 
ilar  work.  The  Iliiin'r  ^s-tcm  is  soir.ccvhit  similar  to  the  Ward' 
Leonard  :,yv!em,  with  the  addition  01  .1  tiywhccl,  and  consists  of 
a  motor  generiitor  s*"!,  with  .a  heavy  fly  wheel  mounted  on  their 
common  shaft.  The  motor  can  be  either  alternating  or  continu- 
ous current,  having  the  compound  characteristics  so  ih,it  the 
flywheel  will  take  the  overload.  The  motor  is  connected  directly 
to  the  supply  circuit.  The  generator  is  a  compOttUd-VMMllld  «»- 
dauoua-current  machine,  the  field  coO  reoehring  current  aeparatdr 
from  a  machine  moonted  on  the  tnotorgeaeratar  dtaft.  The  gen- 
erator cnmat  ia  used  ftr  operadnig  a  eondiMOus  current  motor 
which  it  connected  to  the  tolh  and  b  eedled  from  the  gcneraMr 
exciter.  The  speed  of  the  motor  can  be  changed  by  varying  the 
exciting  current  of  the  generator.  The  efficiency  of  this  system 
even  nt  law  speeds  is  very  good.  It  can  be  applied  when  it  is 
ner(>ss,-ir\  to  reverie  the  rolls,  as  it  is  only  necess.nry  to  reverse 
the  Kfiierritor  held  to  rt-ver-c  the  direction  of  iKc  roll  driving  . 
motor.  1  he  above  sysiwii  i»  now  used  for  operating  iS-iti.  rolls, 
at  the  blooming  mill  of  the  Bethlen-Falva  Iron  Works  (Ger- 
aUBiy).  The  motor  has  a  capacity  of  600  hp  at  Sfioo  volts,  50- 
Oydes,  16  poles.  The  generator  (good  for  too  per  cent  overload) 
has  a  capacity  of  500  kw  at  $10  volts,  300  to  liSs  r.p.m.  The  fly- 
wbed  wdgha  aa  tern  and  it  abaoths  iC^pob  aeeoods  when 
the  speed  dMutgca  fron  300  to  |Qs  revolndoni..  The  roU  drlWng 
compound  motor  has  aoo  hp  normal  and  doo  hp  overload  cap- 
a.-ity  an  !  rnns  at  60  to  no  revolutions.  A  iXtm  flywheel  Is- 
mo-.totcd  or.  tilts  motor  shaft  The  roughing  mil!  hat  I4-fn.  rolls 
and  IS  driven  by  a  motor  lia'.  inc;  th<r  Same  cap.u  ity  as  i';r  bloom- 
ing mill  ni.i-.  ir.  hut  runs  at  1  so  to  a.W  r.p.m.  appio \ imatdy,  ami 
has  .-.n  8  inri  lb,  whril.  It  is  staled  that  the  I'lail  il'.a  iuations 
this  plant  arc  very  small,  and  constant  power  is  taken  from  the 
supply  mains. 
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CURRENT  NEWS  AND  NOTES. 


NE(y  YORK  ELECTRICAL  CLUB.— to  mark  the  opening 
Of  tiw  New  York  Eiectrkai  Oub^  a  rcccptioa  will  be  held  in 
the  hafldMme  dub  nmw  at  t6  Pkrk  Ptact^  on  Satntdiir,  April 
SI,  between  s  and  4  pjn. 

ONE  THOUSAND  S ;  AO.VC— The  National  Electric  Light 
Association  expects  to  bii%-c  a  full  thousand  names  on  its  member* 
ship  list  at  the  time  of  the  Atlantic  City  meeting,  June  5  lo  8. 
Only  thirty  nwc  *n  needed  to  make  19  this  number,  and  at  tiw 
rate  applications  are  cominf  in  Ifaere  ii  no  dooitt  of  di«  full  nnm- 
ber  being  reached.  The  growth  of  the  AsMdatlon  has  been  ex- 
tremely  rapid  during  the  last  four  ytm. 


APRIL  A.  L  E.  E.  MEETING— At  the  regular  monthly  meet- 
ing of  the  American  Institute  of  Electrical  Engineers,  to  be  held 
April  ;7,  two  papers  wilt  h«  presented  dealing  with  high-tension 
mdci j^r ound  cables  j>  ;mI1ijw8:  "Standard  Dies.  RubbcT'Cov 
er«U  Wires  and  Cablet,"  by  Mr.  Jc^n  Langen;  "GwmDenia  on 
Present  Practice  in  Underground  Cable  Worit,"  hr  Mr.  Wallace 
CI|ifc.  The  annial  husinett  ncering  of  the  Inatilttte  will  be  held 
May  IS,  hut  no  papers  wiQ  be  presented  at  this  meeting. 


iJKEAT  INyENTlONS  FOR  SALE.-iAt.  C.  L.  Staub,  archi- 
tect, of  Omaha,  Neb.,  has  issued  .i  circular  to  all  and  aundiy 
offering  "four  great  inventimis  for  sale."  One  of  them  is  a  steam 
boiler  with  a  fuel  saving  of  4OO  per  cent.  Another  is  "a  new 
motor  to  prodnoe  elcctiid^  or  ran  dynamos  ligr  rdiaraessing  the 
kkst  8s  per  cent  of  end  pover  that  now  focs  out  of  the  chimney.* 
The  o^ers  are  not  lei>  important.  Original  drawitiR';  of  •hc'^c 
revolntionary  improvements  can  be  had  for  from  %ii<s  to 
and  the  whole  ih-.r.g,  'ock,  stoclt  and  'n.-irrcl,  can  lie  \i.v\  for  the 
absurdly  c/.c.-iji  price  oi  Jijo.cxxi.  Ihc  nivczjtcr  givci  highly  ade- 
quate reaso:-,^,  li  iwever,  tur  his  willingness  to  accept  this  paltry 
sum.  He  says  that  he  wrote  to  Mr.  Edison  on  the  subject  some 
u  ccks  ago,  but  got  no  reply ;  "and  now  I  am  gO&lg  tO  make  him 
look  small."  God  speed  the  day  I 


PAISTISC  INSULATORS  The  subjoined  extraordi- 

nary bill  ha?  been  introduced  in  the  New  York  State  As^embly  by 
Mr.  A.  E.  Smith  and  reftrrcd  to  the  Committee  on  General 
LaAs-  ".\n  act  to  provide  for  better  securily  of  life,  in  erectitig 
electric  light  wires.  Section  t.  Every  person,  cimniany  or  oi-r- 
p-jration  owning,  controlling,  maintaining,  erecting  or  repairitiK 
.my  wire  used  for  electric  light  purposes.  Or  for  the  purpose  ot 
conduaing  electricity,  where  such  wire  is  stupended  from  poles 
or  Strang  from  croH  arms  up<^n  poles,  shall  attach  such  wire 
lo  slxh  poles  or  cross  arms  by  insnlaiors  made  of  glass  distinctly 
red  in  cotor.  Section  a.  Every  person,  company  or  corporation, 
its  agents  or  employes,  nr  t  complying  with  the  provisions  of  this 
act  shall  be  deemed  gmliy  01  a  misdemeanor,  and  liable  to  a  fine 
01  nnt  JO  exceed  two  hundred  and  (ifty  dollars  tor  each  offenae. 
Sei'tion  3.  1  his  act  shall  take  effect  immediately." 


THE  GREENWICH  MERIDIAN.^K  special  di^Mtch  from 
London  of  April  9  says:  "The  electrilication  of  London,  which 
is  progressing  rapidly  under  the  Coun^  Comdl'a  tSmctlMl, 

threatens  to  interfere  with  the  accuracy  of  the  world's  cbronom- 
elrrs  .\t  (jreeiiwicli  the  council  has  erect-ii  huge  generating 
station,  and  one  of  the  smokestacks  is  placed  rii;hf  in  the  plane 
of  the  meridian  of  Greenwich,  by  which  the  cl-  I  i  tlie  world 
arc  set.  It  is  feared  that  smoke  from  the  stack  will  ob^cure  the 
Vifw  r,f  the  great  telescope  by  which  the  nhscrvativry  staff  ob- 
"t.rve  ihe  stars  as  they  cross  ihe  hair  liiwr  drawn  on  the  lens  and 
)h  IS  fix  ilie  universal  standaril  of  time.  In  another  way  the  clec- 
trical  insiallaiion  which  runs  the  street  cars  at  Kew,  in  the  other 
extremity  of  London,  h^s  so  seriottily  affected  the  taatruments 
at  the  ofaaervatory  in  Kew  Gardens,  that  it  has  been  dcddod  to 
remove  it  to  a  spot  less  inllnenced  by  electricity,  Greenwich  ob- 
servatory, however,  will  remain  where  it  is,  and  if  the  smoke 
proves  an  insuperable  obstacle  the  smokestack  will  be  removed, 
for  it  can  be  hnagtned  that  the  abandonment  of  the  Greenwicb 
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tusiQH  tlifougliuut  the  world." 


FRANKLIN  DAY  HONORS.— In  connection  with  the  cele- 
bration of  Franklin  day  in  Philadelphia  on  April  17 — the  day  of 
Franklin's  death— commcmoratii^  also  January  17,  the  day  of 
his  Urth,  the  University  of  Peimsylvania  is  oooierring  seseial 
degree!  this  week.  Kjog  Edward,  through  Sir  Mmtimer  Da- 
rmO,  ti»  Xnglidi  Ambuiador,  w91  reeeivo  the  degree  of  Dodat 
of  Laws  fiwtt  th»  Univenl^  on  Thiindigr,  and  the  nnnctrity, 
of  which  Fratddhi  wu  one  of  the  founders,  will  also  conier 
other  honorary  degrees  upon  the  fol!ovvin«  persons,  among  o-.lieri.: 
Andrew  Carnegie,  Sir  George  Howard  Uarwiii,  Plumiai;  Pro- 
fessor of  A5ttvincitny  and  ii-xpcriment.'il  Philosophy,  University 
of  CambiidKi-,  England;  Gugiiciemo  M»rcoui,  inventor  of  wire- 
less ;i-lrgr;iphy ;  Emcst  Rutherford,  Professor  of  Physics,  Me- 
Gill  University,  Montreal;  John  William  Mallet,  chief  chemist,  ' 
University  of  Virginia;  James  Gayley,  New  York,  metallurgist 
and  first  vice-president  of  the  United  States  Steel  CorporatioBi 
Edward  Charles  L.  Fichmingi  Frofesaor  oi  Aatvoooraj,  !bp 
nrd  Uoivenity;  Albia  Brandt^  Royal  Academgr  of  Sdence; 
Berlin;  H.  A.  Lorentc,  a  dJatingoished  phystcM  of  Holland;  Dr, 
Edgar  F.  Smith,  president  of  the  American  Philosophical  So- 
ciety. As  noted  elsewhere,  Mr.  Andrew  Carnegie,  acting  in 
his  official  capacity  as  Lord  Rector  ot  the  University  ot  ^; 
Andrews,  in  Scotland,  conferred  the  degree  of  Doctor  of  L^aj 
upon  Miss  Agnes  Irwin.  Mi&s  Irwin  is  a  dean  of  RacJdiffe 
College,  the  wom,in'5  annex  to  Harvard  University.  She  is  1 
great  granddaughter  of  Benjamin  Franklin.  Her  mother  vss 
Sophie  A.  Bache,  a  daughter  of  Richard  Bachcv  who  was  a  son 
of  Sallic  F^anhKn. 


PUBUC  SSHyrCS  COMMiSSIOHS.~fnaieM  A.  C 
Hnnvhreys,  of  the  Stavens  Institute  of  Technology,  took  occa- 
sion at  Ihe  annual  dinner  in  New  York  City  of  the  civil  engi- 
neering graduates  of  Columbia  University  to  animadvert  on  the 
manner  in  which  the  New  York  Slate  Commi.ssion  on  Gas  and 
Electricity  was  formed,  and  the  treatment  acco:  K-ii  i;  Con- 
solidated Gas  Company.  "First,  an  investigation  w.is  li:id  by  a 
rntiirniilr-r  ftuni  Alhany  Tliis  is  Rcncrallv  jkc:i  of  .'is  rj  'most 
thorough  investigation.'  The  t;-.'  ro- ghfsess  is  seen  when  we  fir.d 
that  upon  Ihe  recommendation  <.>•  this  committee  a  law  wns 
passed  requiring  the  company  to  distribute  its  product  under  ooa- 
ditions  that  would  !n  the  effort  to  conform  thereto  unnceeSSaiilr 
deprive  the  oonavmer  of  a  satisfactory  supply.  The  oompany 
wotdd  even  be  lubjeel  lo  |i,oao  fines  as  often  almost'  as  the  au- 
thorities cared  lo  make  the  inapectSons.  As  a  result  of  this  in- 
vestigation, which  was  so  remarkahte  for  its  completeness,  a  Isv 
was  passed  to  place  this  industry  under  the  control  of  a  com- 
mission. The  business  being  one  of  much  complexity,  it  was  tea- 
sonable  to  exf  1  :t  tliit  the  Governor  would  try  to  appoint,  not 
only  .ible  and  rcjuitribli  tnrn,  but  men  already  qualified  to  deal 
with  problems  to  •o  vi  -ciued — men  not  subject  to  political 
pressure.  The  undertaking  was  a  difficult  one  even  for  a  com- 
petent board — competent,  I  mean,  by  reason  of  past  training 
along  specific  lines.  Ai  nearly  every  branch  of  engineering  i* 
involved,  should  we  not  expect  that  on  such  a  board  there  shoald 
be  at  least  one  engineer?  As  many  questions  of  business  policy 
and  tnanagement  are  involved,  ahonM  we  not  expect  diat  there 
should  he  at  least  one  member  with  broad  business  experience? 
Mo— all  three  appointees  were  lawyers,  and  all  three,  apparently, 
subject  to  political  pressure,  Speaking  from  a  fairly  full  and 
broad  experience  in  such  matters,  I  deliberately  express  the 
opinion  that  if  such  a  board  is  lo  be  recrnitcd  from  one  class 
or  profession  only  (though  there  is  no  necessity  for  such  a 
course),  a  better  result  could  be  nbtained  from  a  board  composed 
of  three  engineers  than  from  one  ciwitKised  of  three  lawyers, 
and  especially  if  these  engineers  were  acounlant  engineers  In 
this  case  the  conrse  puratsed  was  the  more  definitely  opeii  to 
criticism  by  the  Lcgishtntc  which  passed  the  law  and  the  Gov- 
ernor who  appoHiled  the  members  of  the  hoard  put  ptesiwe 
upon  the  board  to  render  a  decision  while  the  invcstigatkn  tsat 
not  yet  completed.  Finally,  the  Legislature  took  the  matter  eat 
of  the  hoard's  hands  by  passing  a  bill  to  cover  some  of  the  cssss 
slill  under  advisement." 
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AN  Et£CTRICAL  SHOW  has  been  given  this  month  in  Salt 
Lake  City  and  {h<:  rjvpla)  spoktii  ui  l;y  ilic  ;ocal  press  as  large 
aud  interesting.  A  system  of  colored  incandescent  lamps  was 
employed  to  show  the  telephone  system  through  the  intcrraouniain 
cottntfy.  Electric  beating  and  oookinf  were  alto  veiy  much  in 
evidence. 


RUSSIAN  ELECTRICAL  ENTERPRISES.— Permisiion  to 
use  waterfalls  in  the  rivers  Narova  and  Vouchsa  in  Finland  for 
power  purposes  bat  been  granud  to  a  company  formed  with  $15,' 
mjKO  capital  The  plan  is  to  mmAy  St  Pettenhuf*  with  elec- 
tric power.  A  concession  has  been  sou^t  for  an  electric  railway 
between  St.  Petersburg  and  Moscow. 


SALE  OF  GOySRNMENT  UNE^-BUs  have  bem  a)ked 
for  by  Lievt  J.  S.  MeCleery,  ehief  URnal  officer  of  the  Depart- 
ment of  the  Col  irail...  f.  r  tlir'  s.ile  of  ^i-M  T.ty-thrcc  milr:  i-f  Gov- 
ernment telejfra|)h  ]m<-  li{;twcc«  Prxc  and  Mytttm,  rendered  un- 
necessary by  the  building  of  the  Mack-Or.-if;  m  Railroad.  All 
Government  stores  are  now  diverted  from  the  old  wagon  road 
to  the  railroad,  whieli  also  has  a  tdefraph  line  to  Docheine 


OWNERSHIP  IN  ENGLAND -Hon.  R,  P.  Porter  .states  as 
to  the  values  of  public  service  systems  in  KngLiud  that  in  the 
case  of  gas  undertalcings  the  capital  invested  in  them  is  in  the 
proportioa  of  $191,504000  munieipal  and  $345,000^  private 
enterprise,  ascending  and  diminishing  figures,  respectively;  in 
the  case  of  electric  lighting  undertakings,  $178,500,000  represents 
n:iiiiicipa!  and  $159,500,000  private  cainia".  while  in  the  case  of 
the  street  railways  or  tramways  the  division  of  capital  is  fiSSr 
741WN10  nnmidpai  and  $464,300tOOO  private  companies. 


ELECTRICAL  REFRIGERATION. -Mr.  J.  T.  Matthias,  who 
is  in  charge  of  the  dectrical  refrigeration  branch  of  the  Phila- 
delphia Electric  Company,  as  already  noted  io  these  pages,  makes 
*  an  enconniipng  report  as  to  new  business  in  that  Sdi.  He  has 

adclctl  to  the  circuits  since  J.TiT.iary  three  50-hp.  two  15-iip,  ot'.e 
lohp,  one  5-lip,  one  3-hp  motori  for  this  service  and  has  good 
prospects  of  closing  one  50  and  one  30.  These  figures  are  a  good 
indication  of  the  possibilities  in  a  new  department  of  energy 
consumption. 


LICENSING  ELECTRICAL  CONTRACTORS.-.\  bill  has 
been  passed  by  tlie  last  Maryland  Legislature  requiring  all  elec- 
trical GOOtractora  in  Baltimore  to  be  licensed.  The  bill  farther 
provides  for  the  creatiMi  of  •  State  Electrical  Board,  consisting 

of  three  members,  one  to  be  appointed  by  the  Elfctrii-.tl  Ai^nein- 
tion,  one  by  the  building  inspector  of  the  city  and  one  by  ihc 
Governnr.  This  board  :^  to  have  the  power  of  issuing  to  alt 
elecirical  contractors  a  license  to  carry  on  business  in  the  city 
o(  BakuDore  after  their  qualificatioiu  have  been  passed  upon. 


CANADIAN  NIAGARA  POWER.— The  Canadian  section  of 
the  Intematidnal  Waterways  Commis.sinn  states  that  fo  the  415^ 
ttm  hp  to  b«  devctoped  by  the  works  of  the  three  companies  now 
In  progress  on  the  Canadian  side,  from  200,000  to  400,000  addi- 
tional I'.or5c-i>ower  can  be  ilcveloped  without  h:  -.u-y  way  impair- 
ing the  beauty  of  the  falls.  It  is  recommended  that  until  the 
OOnaeiltiences  of  the  works  actually  under  construction  are  known 

no  arrangement  whatever  be  made  with  the  United  Sutes  Gov- 
ernment; and  the  assertion  is  made  that  if  the  falls  are  impaired 

in  beauty  to-day  the  mischief  is  done  on  the  .American  side,  as 
the  power  companies  on  the  New  York  side  have  their  intakes 
ah-DVc  the  r.^[^•.^l';  at  which  the  falls  camir.cncc.  On  the  Other 
band,  not  unc  of  the  three  Canadian  cuutpanies  has  an  intake 
above  the  rapid-.  It  is  al.so  recommended  that  as  the  demand 
for  power  from  the  Canadian  companies  will  be  limited  for  SOme 
time,  it  wonld  be  g^d  policy  not  to  permit  any  other  companies 
holdirg  C.radian  charters  which  have  not  yet  begun  operations 
to  proceed  with  their  work,  but  that  their  charters  be  cancelled 
and  none  others  be  granted  until  the  actual  condition  of  affair* 
as  shown  by  the  completed  works  of  the  present  companies  is 
kiuywii. 


AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 
— The  regular  monthly  mcc ting  of  the  American  Institute  of  Elec- 
trical Engineers  will  be  held  m  the  assembly  room  of  the  New 
York  Edison  Comjiany,  No.  44  West  Twenty-seventh  Street,  New 
York  City»  on  Friday,  April  37,  at  &is  p.m.  The  following  papers 
will  be  presented  and  discussed:  "Standardising  Rubber-covered 
Wires  and  Cables,"  by  J'^hn  Langan,  New  York;  "Comments  on 
Present  Underground  Cable  Practice,"  by  Wallace  S.  Clarlc, 
Schenectady,  New  York. 

FiyS  THOUSAND  BATTERIES  GONB.-'Tht  Westeni 

Union  Telegraph  Ci'rii[  Mtiy  is  overhauling  it?  office  nnd  system 
in  Salt  Lake  City,  and  l.v.c  of  the  changes  li  thai  of  throwing 
■  ut  j.rxHj  Cells  of  iiood  nlcl  crowfoot  battery  and  substituting  the 
now  familiar  dynamo  and  motor-generator  equipment,  connected 
into  the  local  snpply  circints  widi  a  gas  engine  as  reserve.  All 
the  new  circuits  arc  d  eofper,  210  lb  to  the  mile.  It  is  stated 
that  the  battery  maintenance  was  $1  per  ceil,  whereas  die  energy 
from  the  Utah  Light  ft  Railway  Company  will  coat  only  $1,500 
to  $2,000  a  year. 

THE  H'OKn  '■ELECTROCt'rE.'—A  rather  strcnnotjs  letter 
has  beeii  coiitribuied  to  thiit  great  national  cloaca  of  complaints, 
die  London  Times,  by  Prof.  Churton  Collins,  objecting  to  the 
sweet  word  "electrocute,"  which  he  accredits  or  discredits  to 
American  Jonmalism.  He  saya:  Ifay  I  ventnie  to  enter  a 
protest  against  the  latest  hideous  importation  from  American 
journalism?  The  monstrous  word  'electrocute,'  for  kill  by  elec- 
tricity, is  now  of  regular  occurrence,  and  bids  lair  to  become  part 
of  our  langu%c.  When  we  have  the  Icgitutiately  formed  word 
'clectrocide'  at  our  service  why  should  it  not  be  adopted  and  so 
detesuUe  a  solecism  as  the  word  referred  to  be  repudiated?" 
But  other  correspondents  did  not  agree  with  Mm  at  all.  Is  it 

licit  s.nri>ri'>ii:g,"  ask?  one,  "to  find  Prof.  Churton  Collins  recom- 
mending to  us  as  a  uijitiniatcly  ttirmcd  word  ol  iuch  a  barbarous 
Greek-Latin  hybrid  as  'dcctrocidc'  would  be?  It  would  be  as 
bad  as  'automobile.' "  "Quis  custoditir  cries  another.  "  'Elec- 
trocnte*  may  be  a  detestable  solecism,  'electrocidef  may  he  a 
legitimately  formed  word,  but  'clectrocidc'  could  not  carry  legit- 
imately the  desired  meaning.  'Electrum'  meant  to  the  Roman 
simply  'amber'  or  *a  mixed  metal  rcfcmbling  amber  m  co'.or.' 
Even  it  'electrum'  has  bera  used  as  the  foundation  ot  the  word 
'electricity,'  'deetroeide'  would,  on  the  analogy  of  'parricide.' 
be  a  person  who  kills  electridty."  In  America,  as  the  practice 
was  first  recommended  by  Mr.  E.  T.  Gerry,  there  is  an  Idea  that 
"gerriridc^  would  meet  the  needs  of  Hat  ^tuatioa. 


TELEPHONY  IN  NBff^  YORK.-U  the  plans  of  the  At- 
lantic Telephone  Company  go  ditough,  New  York  City  will  have 
presently  an  antomatte  telephone  exchange  service.   After  «x 

moRlli?  of  prnpn^nl  and  counter  proiiosal,  franchise  terms  have 
been  agreed  on  between  the  IcRal  representatives  of  the  .Mlantic 
Telephone  Company  and  Harry  P.  Nichol:-,  chief  of  the  Bureau 
of  Franchises  of  the  Board  of  Estimate.  Under  the  agreement 
the  coopany  will  pay  to  the  an  aggregate  of  |3,iaoo^  as  a 
minimum  for  a  twenty-five-ycstr  grant  The  matter  will  be  laid 
before  the  Board  of  Estimate  on  April  ao  for  its  action.  In  addi- 
tion to  the  cash  cnmpcn<iat;rin  for  the  franchise  the  .'Xtlantic 
Telephone  Company  agrees  to  luniish  to  the  city  iree  telephone 
Service  for  all  departments  in  all  boroughs,  cxchisive  of  long- 
distance calls.  This,  it  is  agreed,  is  to  go  in  tlie  contract  The 
company  also  guarantees  a  five-cent  InterborcniKh  rate  to  all  pay 
station  users  and  to  private  subscribers.  Connection  with  the 
independent  exchange  at  Elizabeth  and  thence  with  the  Keystone 
Telephone  Company  in  Philadelphia  also  is  a  part  of  the  contract 
guarantee.  The  backers  of  the  Atlantic  Company  are  Joshua  D. 
Powers,  president  of  iS»  United  States  Trust  Con^any,  ot  Loab- 
villc :  Edward  L.  Barber,  of  the  banking  firm  of  Barber  &  Brail^; 
L.  T.  Watson,  of  the  banking  firm  of  Watson  &  Co. :  James  R. 
Branch,  !;ccrc:ary  of  the  .^merican  Bankers'  .X^snciatioii,  and 
John  M.  Shaw,  of  the  bankmg  firm  of  J.  B.  Ru?sell  it  Co,  of 
New  York  City,  which  house  acts  as  fiscal  agent  for  the  conipAti;.. 
It  is  incorporated  for  $5,000/100  and  an  increase  of  stock  to  $a&- 
ooobooo  has  been  anthcdzed. 
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NATURAL  GAS  COMPETITIOX.— Mr.  F.  I-  Bradley.  »cc- 
rftary  of  ihc  New  Cmufaerluul.  W.  Vn-,  UfUtt,  Ileal  &  Pow«r 
Cumpany.  writes  US  that  tbe  omvuty  low  diKoMinied  baiiM> 
•ad  lias  diaomtled  ita  planli  for  Due  nuon  Hm  k  touM  not 
compete  with  tke  mtHral  gat  wliicb  ia  at  preicnt  lO  atnwdint  ud 
cheap  in  fhtt  vidaiDr. 

COPPER  AXD  .'KO.V.-  Dr.  J.itu.-i  Doiis:as  -.Iik  well-known 
nielall'^rgitil  aialioi  ir\ ,  y,\\r  .  rJata  xo  -how  th:it  through  a  long 
period  of  years  the  cuiiMinipi ion  of  iro::  ^mrf  copper  in  the  Unit- 
ed States  has  inaintaiii«4  a  standard  relativity.  In  other  words, 
for  the  last  decade  the  consumption  has  been  at  the  rate  of  one 
ton  of  copper  to  83  tons  of  iron.  It  has  never  fallen  below  1 
to  80  or  risen  above  i  \n  87.  In  1905  the  amount  of  copper 
connimed  in  the  United  States  reached  the  grou  total  of  liafijH 
toot. 

TUKNELS  AifD  TRAFFIC— Tht  directors  of  the  Pennsyl- 
vania Railroad  Company  have  authorized  Pr.  -id'  -t  Cassatt  to 
enter  hrt«  an  agreement  with  the  Hudson  Rivtr  Ti;ti7k1  Company 
for  the  joir-;  -1  nt  rln  railroad  company's  riRlif  if  w  iv  between 
Jrrsrv  City  iiid  Xcwark.  It  is  the  initial  si<  ii  ti  -.s.Nrd  an  ex- 
i.ii-^ivc  r'eclric  rapid  transit  system  between  the  tun  cities.  Un- 
der llie  terms  of  the  contract  to  be  entered  into  by  the  two  cor- 
porations, the  Hudson  River  Company  is  to  bllitd  ail  electric 
railway  between  Newark  and  Jersey  City.  The  tracks  tvill  parallel 
the  Pennsylvania's  tracks  into  Jersey  City.  They  wtH  then  de- 
scend into  the  McAdoo  tmrnels  to  New  york. 

TROi'Hf.F.S  AT  BAY  CITY,  MICH -Tht  sug^rintendent  of 
the  Hay  City.  Mich.,  tnunicipal  lighting  plant  has  filed  a  report 
Vfith  the  City  Council  staling  that  120  art  \.v.r.\-^  ar?  out  of  service 
on  the  east  side  of  the  river  and  that  crmlltion  is  liable  to 
i  xi.;  irtr  .i  (icrio<i  ut  f  r.;i  ;:i  si\  wcvkv.  iIik:  p^irlially  to  the  red 
tap*  mesUiMis  we  are  crKiipdled  lo  pursue  atid  to  the  condition 
of  Ihc  dynamos."  The  superintendent  proposes  that  all  this  plant 
should  be  scrapped  and  new  bought,  On  the  west  side  the  com- 
mercial service  is  in  bad  shape,  as  the  dynamo  on  it  heats  up 
badly  and  will  not  carry  Its  toad.  'To  attenqit  to  operate  the 
liilantt  and  do  it  nieoessf nlly  i*  an  impotsilMltty  as  Iticy  are." 

STEAU  TURBiNE  UNDER  EXHAUST  PRESSURE.— TIk 
Home  UBhtmg  ft  Heating  Company,  of  SprinKf^eld.  Ohio,  which 
has  a  filant  in  the  business  district  of  that  city,  and  d<vei  exhaust 
steam  heating,  completed  recently  the  installation  of  ,1  50l>-kw 
\Vesti^ghoulH^  steam  turbine.  This  turbine  operates  under  from 
.t  )<>  7  lb  exhaust  pressure  during  the  heating  season.  Alihoiigh 
steam  tiirbittei«  have  been  considered  very  uneconomical  under 
such  contliiini-,  ihc  Springfield  company  rcg  irii-  this  use  fully 
justified  bc<.uu!ie  ot  liie  economy  in  rcxnn  and  the  absence  of 
necessity  for  cylinder  oil.  The  plant  is  in  a  location  where  room 
is  very  vaJuaUe^  and  extensions  oi  the  building  are  not  possible 
on  the  present  property. 

NEMf  LAWS  lit  Olf/O.— Several  measutcs  of  tniportaiioe 
to  Ohio  lighting  corapanica  were  pancd  by  the  recent  Ohio  liCg' 
islature.  The  nost  important  of  these  was  die  Hillenltamp  bill 

which  gives  a  city  council  the  right  to  grant  a  franchi«;  to  a 
competing  company  and  rendering  it  unnecessary  to  secure  a 
two-thirds  mait.rif.  vnte  of  the  people  before  sttch  a  grant  could 
hf  made,  li.is  bci-ii  the  rule  in  the  past.  This  measure  was 
instituted  m  the  intercuts  of  a  company  which  for  srdne  time  has 
been  seeking  a  grant  in  Toledo  to  compete  with  the  Toledo 
Railways  &  Light  Company.  It  will  also  work  to  the  advantage 
of  several  competing  companies  in  Oeveland.  I'he  Brndley  Light, 
Heat  &  Power  Compnny  and  the  Cuyahoga  Light  &  Power  CotlV- 
posiy  of  that  city  last  ytat  made  application  for  franchises,  but 
they  failed  to  get  flia  tMcesMiy  two>1hirds  majcvrity  vote  of  the 
people.  Now  th^  wUi  go  after  the  coutiett  irilh  their  prapo- 
titions.  Aiwther  measure  authorim  the  levy  of  a  five-mill  Ux 
If)  .lid  in  -iipiMirtirtg  municipal  liuliting  plaiilt  where  the  receipt* 
of  thrw-  pliiiits  ;iTe  ir>utTi<iitit  to  ii;(y  e.xpeti'-i«,  The  Smith  bill 
proMfji-s  th;it  riiiiMcils  KraiitinK  fr.-iiiclii'-<  i  10  liitliting  companies 
may  iiipuiatc  that  meters  shall  be  iurni»hed  free  oi  charge. 


LONG  ISLAND  ELECTRIFICATION. -In  the  Ijoag  Island 
Railroad  Coaapany's  aannal  report,  just  pnhliihcd.  Preiident 
Peten  eaila  atlentian  to  capital  txpenditttfct  dnctng  >^  «nn- 
faihiK  9V37j5flBi  ol  which  di«  priodlpal  ilea  was  ISJM&jBj 
fior  electrification  of  steam  lines.  FreMdent  Peters  says:  *^oar 
coiTipaiiy  hii'i  Ijirgcly  cumpk-tcd  the  electrification  of  its  lines  io 
.-iii'J  .nili;icf:i!  to  thi:  buruugiis  lm'  Brooklyn  and  Queens,  and  at 
the  clijMT  nf  the  year  had  in  npcr^ui  ni  electric  tr.iin  ■■■•rv-,:e 
between  I''l;illvt?h  Avenne  ar'J  Hf-lniiir  ;  F.irk,  VVoo-dliavcn  jmic- 
tiuii.  Ri '.:k;iw,iy  Tnrk,  I  Uimim  Is,  stream  and  Far  Rock- 

away,  r>nd  Jamaica  and  Springfield  Junction,  a  total  of  96  miles 
of  single  track,  with  17a  Mheduled  trains  daily.  The  operation 
has  been  carried  00  very  siKcess  fully,  but  is  not  as  yet  oo  an 
economical  besia.''   

CELEB R.-iTiO\-  .-IT  C!!.-ikLOTTE.—Thc  city  of  Charlotte. 
K.  C,  is  to  celebrate  on  May  20,  being  the  anniversary  of  the 
famous  Mecklenburg  Declaration  of  Indejicndence.  An  elalwrale 
electrical  display  is  to  be  given  May  ai-26,  and  Mr.  C.  E. 
Bnidshaw,  the  city  electrician,  invites  co-operation  on  behalf 
of  the  electrical  commtttee.  He  says :  "We  expect  lo  have  t  big 
demand  for  lighting  novdtia,  etc,  and  cordially  invite  the  elec- 
trical trade  to  enter  their  goods,  ati^  u  Htling*,  lamps,  etc., 
and  we  can  probably  fnmish  qnarten  free.  The  dectrical  com- 
niittee  will  lake  care  of  them  if  the  owners  do  not  care  to  send 
a  representative,  receiving  the  goods,  storing,  setting  up  and 
running  and  returning  them  to  the  owners.  .Ml  current  svill  be 
furnished  free  in  reasonable  quantity.  As  this  will  be  of  benefit 
to  the  electrical  trade  in  general  it  will  be  p>  iIk-  .idv,ni(iit;e 
of  all  the  manufacturers  and  dealers  to  make  as  good  a  show 
as  possiUe.*' 

DEFECTIVE  FIRE  ALARM  SYSTEM^Hone  too  soon  an 
appropriation  of  $i/i25/xx>  lo  be  sect  1  red  from  city  slock  is  asked 
for  thr  lire  .il.iriii  system  of  New  York  City,  Fire  Commissioner 
O'Brien  cd'.i  aittntion  to  an  investigation  made  by  the  Board  of 
Fire  Underwriters,  whose  experts,  Messrs.  Kempster  B.  Miller 
and  J.  J.  Carty,  "rcichcd  the  conclusion  that  the  total  cost  of 
an  adequate  .system  of  fire  alarm  telegraph  prolcclion  for  the 
Borough  of  Manhattan  would  be  about  $1,625,000,  exclusive  of 
the  ground  for  the  central  olfioe."  No  estimate  for  the  central 
odiee  was  aubndtieii,  for  the  rctison  that  the  price  would  be  sub- 
ject to  variatian,  dvending  npon  location.  The  Camnnisioaef's 
letter  to  the  Board  of  Estinuit«  comdndes:  "After  giving  to  the 
matter  careful  consideration,  I  have  come  to  the  conclusion  that 
the  issue  is  of  such  vital  importance  to  the  public  welfare  that 
immediate  action  should  be  taken,  looking  to  the  replacing  of  the 
present  fire  alarm  lelegrapli  system  in  the  Borough  of  Man- 
hattan with  a  modern  and  up-to-date  system  commensurate  with 
the  requirements  of  the  situation." 


TELEPHONE  CO.MPETITIO.K.-Thi.-  New  York  Telephone 
C'lmpaiiy  has  just  issued  for  general  circulation  a  tiamphlct  based 
chiefly  on  data  collected  by  the  Merchants'  .-Kssociation  of  New 
York  and  dealing  with  ihe  practical  results  of  telephone  compe- 
tition m  various  American  elites.  A  large  araonnt  of  other  data 
is  also  given  bearing  upon  the  same  question,  t.  e  ,  the  OpetltiaN 
of  two  competing  telephone  systems  in  any  city,  and  there  a« 
t.-ibles  and  diagrams  relative  lo  this  important  matter.  The  case 
is  thus  summed  up:  "These  are  cases  in  which  an  almost  nom- 
inal incr<Ms<  iTi  th:-  tni.  1  umihIi,  r  of  telephon<'  u-ir-  has  .ifBictod 
the  bttS!Tu»  vxmiiiuatly  willi  ii  heavy  burden  of  double  charge*. 
A^'d  ngh  in  many  other  cases  the  tjodj  of  exclusive  users  of 
independent  systems  is  a  larger  proportion  of  the  whole,  and  in 
some  instances  the  majority,  the  duplications,  representing  pey 
meiii  of  double  charges  in  order  to  obtain  eommwucatiaa  with 
two  isolated  groups  of  telephone  nser^  are  in  nil  instances  a  large 
proportion  of  the  whole,  and  fai  most  cases  represent  pajfoicnt  of 
the  imximmR  charge.  Although  the  amount  of  wasteful  ouHiy 
thus  entailed  by  compulsory  duplication  of  icl^hoiM  Systems 
can  only  be  rriniectured,  it  is  probably  more  Asn  one-half  of  the 
entire  ani'nint  paiil  :inn>i;illy  for  the  «trvici-  of  the  indepeudent 
■-oinp.iinos.  F.Mdcnce  i".  abuiuiaiit  to  show  that  where  rival  sys- 
tems cvist  the  uKe  of  both  by  the  business  eonnnunity  •*  conip 
piilsory," 
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Hydroelectric  Development  in  the  Adiron- 

dacks. 

RAQUETTE  RIVER  falls  J85  ft.  along  iis  cours*  of  five 
miles  l)clow  Coltoii  VillaRc.  N.  Y..  ami  at  the  foot  of 
this  descent  the  combined  electric  power  house  and  pulp 
mill  of  the  HannsNva  Fall*  Water  I'<)\ver  Company  is  located.  At 
this  power  hoii-ie  spruce  logs  arc  ground  into  wood  pulp,  and  elec- 
tric emrgy  is  develojurd  for  tran->niis>ion  to  Ogdeiisburg  and 
other  jKiints  more  than  thirty  miles  distant.  When  the  water 
is  not  wanted  to  drive  the  electric  generators,  it  is  turned  into 
the  wheels  that  operate  the  pulp  grinders,  and  the  problem  of  a 
variable  load  factor  is  scdved. 

1  he  importance  of  this  plan  for  the  double  use  of  water 
power  may  be  gathered  from  the  fact  that  the  power  house 
named  is  designe<l  to  utilize  84  ft.  of  the  fall  in  the  river, 
that  the  rate  of  river  discharge  sometimes  falls  as  low  as 
1,000  cu.  ft.  of  water  per  second,  and  that  the  total  rating  of 
turbine  wheels  used  to  operate  the  electric  generators  and  pulp 
making  nt.ichinery  is  fully  twice  as  great  as  the  net  power  that 
this  quantity  of  water  will  develop.  Managers  of  electric  jkiwct 
stations  in  regions  where  wood  pulp  can  be  made  to  advatitiiKc 
may  perhaps  <lraw  a  valuable  lesson  from  this  example. 

Above  the  dam  at  Hannawa  Falls,  the  drainage  area  of  tin- 
Raqucttc  River  is  95.?  square  miles,  and  most  of  this  lies  in  the 
great  lake  and  swamp  region  of  the  .Vilirondack  Mountains,  at 
elevations  of  1,000  to  1,700  ft.  al)ovc  sea  level.  In  this  region 
and  forming  a  great  storage  reservoir  from  which  the  Raquette 


steel  penstocks  that  run  un<lrnienth  the  power  house,  and  rise 
to  its  several  sets  of  turbine  wheels. 

At  Ilannawa  Falls,  the  dam  .icmss  the  Raquette  River  is 
built  where  ihe  bed  and  perpendicular  banks  were  of  sand- 


FIC.  2. — FOHEBAV,  PENSTOCK  AND  PUWKR  HOUSI:. 

.stone,  and  the  distance  between  the  latter  was  about  .^5  ft. 
Between  its  main  abutments  or  wing  walls  the  river  section  of 
the  dam  is  258  ft.  long  and  rises  to  a  maximum  height  of  40  ft. 
above  the. bedrock.  Of  this  river  section  of  the  dam,  a  length 
of  2m'A  ft-  forms  the  overflow  portion,  8  ft.  are  taken  up  by 
an  abutment  at  one  end  of  a  waste  gale,  and  the  opening  of  this 
gate  is  15.5  fett  wide. 
Adjoining  the  main  abutment  that  supports  one  end  of  the 


Fl<;.  I.— TAILKACE. 

River  flows,  are  the  Tupper  lakes.  Long  Lake.  Raqucf.e  Lake, 
Rrandreth  Lake,  and  a  score  or  more  of  small  lakes  and  ponds. 

Having  left  this  region  of  swamps,  lakes  and  mountains  some 
miles  behind,  the  Raquette  River  reaches  the  hc.id  of  the  great 
falls  at  Colton  with  a  surface  elevation  of  fioo  ft.  above  sea 
level,  and  from  this  point  its  descent  of  ,585  ft.  in  tive  miles  be- 
gins. Along  this  part  of  the  Raquette  the  water  rights  have 
been  acquired  by  the  Hannawa  I'alls  Water  Power  Co.,  but 
only  the  lower  85  ft.  of  the  total  fall  in  this  five  miles  of  the 
river  has  thus  far  been  developed. 

The  present  hydr.-iulic  devebpnient  begins  with  a  dam  at 
the  village  of  Ilannawa  Falls,  which  sets  the  water  back  for  a 
distance  of  2.3  miles,  and  forms  a  pond  with  an  area  of  alxiut 
200  .icrcs.  From  this  dam  a  canal  some  2.700  ft.  long  carries  the 
water  down  stream  to  a  forebay  above  the  power  house  on  the 
river  bank.    The  head  wall  of  this  forebay  is  pierced  by  four 


FIG.  3. — FOWEK  KOUSi:  AND  PULF  MILL. 

w.-iste  gate  is  the  entrance  to  the  canal,  i-o  ft.  in  the  clear,  which 
is  spanned  by  a  stone  bridge  of  five  arches  with  four  piers,  each 
4  ft.  thick,  underneath.  The  combined  width  of  these  openings 
between  the  piers  and  abutments  at  the  head  of  the  canal  is  thus 
66  ft.,  and  the  standard  width  of  the  canal  below  its  head  is  30 
ft.  at  the  bottom  and  110  ft  at  the  top,  with  side  slopes  of  two 
to  one.  From  the  top  of  its  banks  to  its  bottom  the  canal 
is  20  ft.  deep,  and  the  bottom  is  14  ft.  below  the  crest  of  the 
overflow  section  of  the  dam. 

A  few  feet  below  the  entrance  to  the  canal  there  is  a  waste 
gate  and  weir,  by  which  the  water  may  be  discharged  into 
the  river.  The  15.5-ft.  opening  in  (he  river  section  of  the  dam 
is  closed  by  four  steel  waste  gates  set  in  a  steel  frame,  and  the 
sill  of  this  frame  is  30  ft.  below  the  crest  of  the  dam.  Each 
of  the  four  gates  measures  6  by  8  ft.,  two  of  the  gates  being 
at  the  bottom  and  two  at  the  top  of  the  opening.   The  two 
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lower  Jtate*  arc  operated  by  hydraulic  c>-]inder*,  and  the  two 
upper  gate*  are  opened  b>'  lowering  them,  so  that  -^itorl 
depth  of  water  mav  f?0<s'  nv^r  their  to^ti.  These  UifR*  i;.it<  ^  crc 
made  desirable  l>y  the  niM<  v-.itv  of  iirnviding  for  lin-  p.-.—  igc 
of  I(ie*  rifiwn  stream,  and  for  the  purpose  ol  controlling  the 
Icvi  1  111  n.iier  in  the  pond. 

Beneath  the  dam  very  little  excavation  was  necessary,  as  the 
beds  of  wnd»looe  have  a  large  dip  down  stream,  and  thus  pre- 
•ented  «  toothed  anrboe  of  excellent  character  for  a  lonnda- 
tioiL  The  thickness  of  the  dim  at  its  base  is  «5  ft>  and  a 
little  below  tbe  crest  it  is  7  ft.  From  base  to  cteat  tbc  dam 
consilts  of  Potsdam  red  .<i.ind5lone  and  cement  On  the  up- 
stream and  rloH  Li^tri-.ini  f.m  ?  of  the  dam  a  rubble  wall  at 
least  .1  ft.  thuk  wai  la.ii  iiid  between  these  walk  the  center 
of  the  dam  was  filled  with  large  irngrlar  jhci-l-  it  jiidstonc 
packed  with  cement  concrete.  On  the  downstrcaiii  side  the 
stones  in  the  dam  are  laid  in  Portland  cement,  and  for  the  re- 
mainder of  it!  masonry  natural  cement  was  used.  The  con- 
crete used  in  the  center  of  the  dam  was  composed  of  one  part 
aatnnl  cement  two  parts  sand,  and  four  parts  broken  sand- 


At  in  head  the  canal  tnay  be  doicd  by  antm  of  Uop^tes 
between  the  ttooe  piers  named  above.  Prom  ihett  gales  to  the 
iOKbay,  on  the  high  bank  above  the  power  lioti^r.  the  length 
of  the  canal  h  about  27  ft.,  and  it  is  desinned  to  deliver  j.soo 

Gtt.  ft.  <ii  ".ii>T  |n  I  ^tTMinl  .It  a  velocity  "f  3  :i   i.i  i 
It  U  e\|ni  ii  il  111  ii  will  11  s!iit.ii|e  re.servoir.v  .»t  ilu:  head  of  the 
R:ii|ii<tii  him  Ik-.-i)  Liiiis'.niiti'.t,  the  river  will  have  a  constant 
dis^liaige  01  iwl  it-s.-i  ih.in  2,500  cu.  ft.  per  second. 

In  its  general  course  the  ranal  follows  the  river,  and  lies 
partly  in  excavation  and  partly  in  embankment,  with  a  bed  of 
sravelly  kwm.  sandstone  cliipsy  sand  and  clay.  These  mate- 
rials have  been  so  comipacted  that  the  canal  shows  no  tcslage; 
At  the  forcbay  and  along  50  ft  of  canal  abof«  it»  the  bot- 
tom is  formed  with  a  layer  of  concrete  hi  which  expanded 
metal  is  embedded.  Beneath  tUs  layer  of  concrete,  which  is 
4  in.  thick,  there  ia  a  layer  of  clay  that  has  been  packed  with 
water,  in  the  forebay.  Retaining  walls  of  masonry  support 
th'-  iikIn  it  ilic  I  I  rial  banks  at  the  forebay.  and  connect  with 
the  forebay  head  walU  that  receive  the  steel  penstocks.  From 
dieie  retainiRg  waHs.  core  waits  of  masonry  nm  back  some 
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ncct  w^ith  a  common  main  shaft  driven  by  an  electric  motor.  In 

!ro:it  'if  the  head  Rates  is  a  -steel  rack,  and  all  are  covered  by  a 
wooden  building.  One  ol  the  seven  penstocks  is  6  ft,  in  diam- 


m,  til— HAH  or  iowta  riMn  or  rowu  noosa  amp  pulp  uax, 

SaOWIMO  AIM  PlNSTOCm  AMP  fOBOAV. 

ctor.  ,iiid  each  of  the  others  is  to  ft.,  and  all  are  spaced  with 
18  ft  between  centers  where  they  enter  the  bead  wall.  £ach 


rid-  5.-<iiiass-SECTiui«  or  rawea  aoi;se  auikq  i»ENsrocK  ku  2, 

'SO  ft  into  the  banks.  The  head  wall  of  the  forebiy  is  built 
with  two  faces  that  tmiie  at  a  large  angle,  and  one  of  these 
faces  recewcs  three  and  the  other  four,  steel  penstocks.  Con- 
crete with  embedded  sandstone  forms  the  basis  of  these  forebay 
w.ills,  their  outsKir  is  l.ui-rl  with  sanH'tone  blocks,  ami  between 
tich  two  {l<•n^t<l<ks  there  is  a  buttrts'^  of  stone  masonry  4  ft. 
wide  .iiid  2  ft  ibii-V. 

At  the  fortu  rs  of  ilie  Imltres  t-s  6  in  x  6-in-  angle  irons  are 
srciife'l,  anil  snve  .is  ffuidi-s  fur  the  hi-a.l  gales  These  gates 
are  of  wood  and  are  operated  by  racks  and  pinions  that  con- 


in  the  [K.>wtr  h  ill  I 
lO-ft.  penSlacks  1  ' 
Frnm  the  fotLbo.. 
has  a  length  of  about  ,»x>  ft 


I  'I  ti.  " 1'  i-l:  It.  .it  Its 
I"  ••  .|...  Ill  ■  h  r.,..-  ,ir  I  he  lo-ft. 
■  il  .  III!'  .  u M  iili  i.V-itf  r  wlicclj 
;■,  Ir.  •         :  i         i  f  tllr  tliroo  Other 

I  .  '  •  I  V       ,■ '  , 

III.  ■  .  .  ..  i  ll  — .  the  pen-tdckS 
.\l  till-  site  of  tlie  electric  station 
and  pulp  mill  the  surface  of  the  Raquctte  River  is  about  7S 
betow  the  crest  of  the  datn.  To  take  adwitage  of  this  emdition, 
a  lallracc  was  excavated  from  the  electric  station  to  a  point  aboot 
i,Too  ft.  down  stream,  and  this  gives  a  tailwaler  level  at  the 
Ni.iiion  tb;it  is  ;iboiit  9  ft.  lower  than  that  of  the  river,  jnst  ontsid' 

'if  tlie  lailrace  wall 

Ilie  eUitric  gener.iting  st.nion  is  locitnl  over  the  tailraCB) 
.Tiid  ;it  lite  foot  of  the  high  bank  that  carries  ilic  forrlwjv 

.\1  its  first  floor  level  the  station  i-  71  ft  I  '  1  iw  tlif  <  ii-t  of 
the  dam.  and  12  ft.  above  the  water  level  of  liie  tailraces,  so 
th.-it  iho  head  on  the  turbine  wheels  is  S^t  ft  'lite  building  in 
which  the  generating  ajnipmctit  is  located  measures  ago  ft  in 
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length,  6a  ft.  in  width  along  one-half  of  this  length,  and  73  it. 
ia  width  for  tlic  other  125  ft  The  building  is  two  stories 
in  height.  Its  walls  arc  of  Potsdam  red  sandstone,  its  floors 
of  concrete  with  expanded  metal,  and  its  roof  of  sandstone 
flags,  two  inches  thick  and  laid  on  T  irons.  That  part  of 
the  building  which  is  75  ft.  wide,  being  the  up-stream  end. 
contains  the  electric  generating  equipment  on  the  first  floor. 
Across  the  upper  end  of  the  building  a  space  12  ft  wide,  and 
including  the  tower,  is  separated  from  the  remainder  by  a  sand- 
stone wall,  and  used  for  offices. 

The  generator  room,  where  the  water  wheels  and  dynamos  arc 
located,  is  115  ft.  long,  75  ft.  wide,  and  S2  ft.  from  floor  lo 
ceiling.  Over  the  central  part  of  this  floor  space  travels  a 
hand  crane  of  48-ft.  span  and  t6  tons  capacity,  supported  by 
steel  columns.  Alt  of  the  second  floor  of  the  power  house 
except  the  office  space,  and  the  down-stream  half  of  the  first 
floor,  ari  occupied  by  machinery  for  the  production  of  ground 
wood  pulp. 

Beneath 'the  floor  of  the  generator  room  the  bedrock  is  dis- 
tant some  31  ft,,  and  over  this  the  tail  water  is  9  ft.  deep.  Into 
this  space  between  the  station  floor  and  the  bedrock  of  the  tail- 
race  come  one  penstock  of  6  ft.  diameter  and  one  of  10  ft. 
diameter,  from  the  forebiiy  above  the  high  bank.   The  6-ft. 


FIG.  7. — JO,0OO-V0LT  LINE  HANNAWA  FALLS  TO  OCOCNSBUKC. 

penstock  rises  to  the  ca!M:  of  a  pair  of  Samson  t>'pe.  outward- 
discharge  turbine  wheels  mounted  on  a  horizontal  shaft  and 
k>cated  on  the  floor  of  the  generator  room.  Under  the  working 
head  of  84  ft.  of  water  this  pair  of  wheels  operates  at  a  speed 
which  is  regulated  at  about  300  revolutions  per  minute  by  a 
Lombard  governor  geared  to  the  gate  rigging.  To  each  end 
of  the  shaft  of  this  pair  of  turbine  wheels  a  3SD-kw.  three- 
phase,  4,400-volt  alternator  is  direct  connected.  For  the  pair 
of  wheels  the  rating  is  1,250  horse-power,  and  the  combined 
rating  of  the  two  cotmcctcd  generators  is  700  kw.,  on  about 
930  hp.  The  pair  of  generators  just  named  have  been  in  use 
several  years  for  the  supply  of  electricity  to  lamps  and  motors 
about  Potsdam. 

Along  that  side  of  the  generator  room  which  is  nearer  to 
the  forcbay  runs  a  switchboard  gallery  12  ft.  wide,  and  be- 
neath this  galler>-  the  transformers  for  the  30l,ooo-volt  trans- 
mission line  to  Ogdcnsburg  and  other  points  are  located.  The 
other  steel  penstock  that  runs  Ivncath  the  floor  of  the  gen- 
erator room  has  a  diameter  of  10  ft.,  and  its  connections  rise  to 
three  p.-iirs  of  horizontal  turbine  wheels  with  a  rating  of  l,,soo 
hp  each.  One  pair  of  these  turbines  is  belted  to  an  exciting 
dynamo  and  an  air  compressor,  and  to  pulp  making  machinery  on 
the  second  floor.  Each  of  the  other  two  pairs  of  turbine  wheels 
is  direct  connected  to  a  pair  of  3So-kw,  4,400-volt,  three-phase, 
60-cycle  General  Electric  alternators,  which  have  just  been 
installed. 


From  the  4,400-volt  alternators  the  current  goes  in  part  to 
the  transformers  beneath  the  switchboard  that  raise  the  pres- 
sure to  30,000  volts  for  the  transmission  to  Ogdensburg  and 


_____  -''r 

FIG.   8. — DAM   AT    HANNAWA  FALLS. 


Gouvemeur.  .\  part  uf  the  energy  is  transmitted  at  th«  gen- 
erator voltage  to  Potsdam. 

On  leaving  the  water  power  station  at  Hannawa  Falls,  the 
20,aoo-volt  transmission  line  crosses  the  Raquette  River,  which 
is  some  240  ft.  wide  at  this  point.  The  line  then  runs  to 
Canton  village,  a  distance  of  10.5  miles,  and  on  thence  to  the 
city  of  Ogdensburg.  over  an  additional  distance  of  19  miles,  so 
that  the  total  length  of  the  transmission  in  this  direction  is  29.5 
miles.  At  a  distance  of  about  six  miles  from  Hannawa  Falls, 
a  branch  from  the  transmission  line  goes  to  Gouvemeur  village, 
which  is  some  35  miles  from  the  junction  point,  so  that  (he 
length  of  line  from  the  water  power  station  to  this  village  is 
nearly  .11  miles. 

The  line  to  Ogdensburg  is  now  completed,  and  the  branch 
to  Gouvemeur  is  under  construction.  On  the  run  to  Ogdens- 
burg the  transmission  line  is  made  up  of  two  three-phase  cir- 
cuits on  the  same  line  of  poles.  Each  circuit  has  three  .ilunii- 
num  conductors  formed  individually  of  seven  strands  of  No.  8 
B.  &  S.  gauge  wire. 

The  cables  are  mounted  on  Locke  porcelain  insulators,  each 
of  which  has  three  petticoats,  is  5^  in.  high,  and  has  a  maxi- 
mum diameter  of  5.75  inches.  From  the  plane  of  the  highest  to 
that  of  the  lowest  petticoat  the  distance  is  2.5  in.,  and  the 
diameter  of  this  lowest  petticd&t  is  2.75  inches.  These  insu- 
lators are  mounted  on  locust  pins  of  I  7-16  in.  diameter  in  the 
shank,  (hat  have  been  boiled  in  paraffin. 

Cedar  poles  with  not  less  than  8-in.  tops  and  l3-in.  butts  are 
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FIG.  9.— View  ALONG  THE  CANAl. 

used  for  the  20,000-volt  line.  E^ch  pole  carries  two  crossams 
set  with  centers  33  in.  apart,  the  upper  arm  having  its  center 
10  in.  from  the  top  of  the  pole.  Each  arm  measures  8  ft.  by 
3^4  by  4)4  In.,  and  is  secured  fo  its  pole  by  a  13-in.  by  J<-in. 
through  bolt  with  a  syi  by  3J4  washer  at  each  end.  The  lower 
of  the  two  arms  on  each  pole  is  braced  with  a  pair  of  steel  L 
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KCtiens  each  i^i  in.  t  in.  by  316  in.,  and  3  ft.  long.  These 
two  braces  arc  sccurrd  lo  i'lc  crr.s<,urni  at  points  2  it.  c.n-ii 
»ide  of  its  center  by  J4-in.  (nrn.iKc  Ujlts,  .md  to  the  pole  by  .i 
•ingle  lag  bolt  2  It  bclnw  Iht  ciiiRT  nf  tile  arm. 

At  the  cjidj,  of  the  cro^.'iarin*,  on  each  side  at  the  pole,  there 
i»  a  vertical  brace  of  iVi-in.  by  ',4 -in.  iron  aB  in.  long  secured  to 
them  by  Ji-io.  carriage  bolt*.  Before  they  are  put  in  position  all 
of  the  bracei  are  dipped  in  ur.  On  the  tup  ui  each  pole  a  fi  Iqr 
5-in.  lac  acrcw  eoten  tiie  wood  in  a  nearly  vertical  direction,  and 
bwicMh  the  head  of  mt  amw  »  Ka  6  B.  1:  S.  |n«*  galnniicd 
iron  wire  ia  aeenred.  This  wire  runs  down  the  pok  a  fcw  leet 
and  ia  tiicn  oonnccled  10  a  No-  la  copper  wire  that  mna  to  tiie 
holtow  of  the  pole  and  ia  flicre  fonacd  iiHo  a  tronnd&iB  coil 
of  five  Itinis. 

Froin  llii:  rii  i  irk  i;t  in  r.iting  Station  .it  Hannawa  F;i!ls  to  the 
>ttb-*iation  in  the  village  of  Fotsdam,  a  distance  of  4.5  milei, 
there  are  two  circiiila  of  almnhnun  caUca,  each  caUe 


U 


ptfr  lo.^oBTAiLS  or  rou  tot. 


ing  of  seven  No.  10  B.  &  S.  gauge  wires.  These  circuits  are 
designed  to  deliver  373  kilowatts  at  4.000  volts  in  the  Potsdam 
sub-station,  when  the  voltage  at  the  generating  plant  is  4,400, 
which  is  supplied  direct  by  the  alternators  there.  Electric  lamp 
and  motor  supply  in  Potsdam  is  carried  out  with  the  enerKy 
thus  transmitted  irom  Hannawa  Falls  at  4,400  volts,  after  the 
presaure  haa  been  lowered  by  atationaiy  tranafetneta  at  the 
ionncr  pbce. 

On  ifiicliing  Ogdensburg  the.  ao,ooo-volt  transmission  line 
on  poles  until  it  readwa  the  senerating  atation  of  the 
Rmer  and  QSk  and  the  Qidaiiifaucf  Sttcet 
Railwar  Ci»>'  TUi  alatiMi  b  located  at  the  comer  of  I^he  and 
River  streeta  near  the  Oawcfatdiie  River,  at  ateol  one-quarter 
of  ,1  mile  from  the  center  of  the  business  district.  This  sta- 
tion is  a  onr-story  Stone  building,  77  by  75  ft.  on  the  ground. 
Ill  this  >.t;(ti"ii  llirrr  .ite  three  rooms,  one  in-  ihe  .str.nti  onsmc 
and  electric  generators,  one  for  the  boiff  i  ..  uihI  imc  for  ihi- 
aD,ooo-volt  t ran sff inner* 

Concrete  hat  been  used  to  give  the  tratuformer  romi  ^  tirc- 
pcoof  floor.  On  entering  this  iransformer  room  the  two  aa,ooo- 
volt  cimiita  are  connected  with  lightninc  arreaters,  and  then 
poM  to  Ihe  oil  awitchet  and  transformers.  Theae  latter  are  in 
two  grovpai  one  coniiatmB  of  tliree  too^tw  uniti^  and  the  other 
(roup  of  two  iso-kw  iransfomerat  all  of  the  Weatinghnnae 
make.  In  the  three  lorwkw  transformers  the  electromotive  force 
is  lowrrcd  to  about  360  volts  for  delivery  to  a  300-lcw  rotary 
converter  that  supplies  the  railway  iVcili  Ry  the  two  ijo-kw 
units  the  ihrce-ph-isr  current  of  the  transmission  line  is  trans- 
formed to  2,000-vnlt,  two  pfanie  cuiTcn^  for  ^atrinitinn  Id 
lamps  and  stationary  motors. 

In  the  engine  room  there  is  one  horizontal  tandem-compound 
steam  engine,  a  long  main  shaft  direct  coupled  to  a  auo-kw,  550- 
vott,  direct  current  ^enerntor,  and  belted  to  a  3^000- volt,  two 

pha&e,  60-cycle  alternator  of  the  came  capadty*  two  75-lcw  dy- 
and  a  300-kw.  sjo^T  mtaijr  conwerter.  Front  the 
shaft  to  the  main  shaft  there  is  a  belt  connection,  and  n 
lilfe  connection  to  the  two  7S-kw  dynoMM.  Dwneetad  to  the 
torn  main  shaft  are  four  loo-hp  turbine  wheela.  A  canal  from 


the  O'^weKi'LliR-  River  supplies  water  a;  a  iicad  of  11  ft.  for 

tlu'Nf  'lirliiik's 

By  meaffs  of  the  connections  and  belting  just  named,  the 
four  water  wheels  may  drive  the  200-kw  generator  for  the 
railway  load,  and  the  3(X>-kw,  two-phase  alternator  for  general 
lighting  and  power  purposes.  With  the  belt  from  the  engine 
shaft  to  the  main  shaft,  both  of  the  aoo-kw  generatnra  jnit 
.  nainedl  ns  well  as  the  two  75*kw  dynamoii  m^y  be  operated  wkh 
stcmn  power.  The  300^.  SStHMlt  rotary  is  neoeaiaty  only 
when  energy  from  the  transmtsf ion  Kne  is  being  used  lor  the 
railway. 

In  addition  to  the  foregoing  apparatus,  ilie  engine  room  con- 
tains two  tub  transformers,  earli  <>f  uliich  is  desi^iHrd  to  sup- 
ply 6.6  amperes  to  85  lamps,  and  -.In-  Mvitchboard.  Steam  for 
the  engine  15  [iro.:l-..L cd  by  a  pr«ii  ni'  1  uilers,  in  a  r..o-ii 

57  by  e<)  ft  .mil  separated  from  liit  ciiK""?  room  by. a  stone 
partition. 

The  general  plan  of  openitran  15  to  carry  a.s  much  as  pos- 
sible of  the  load  with  the  four  lurl.iui  wheels  that  use  the  water 
of  the  Oswegatchie  River.  Additional  power  is,  as  a  rule,  drawn 
from  the  transtniition  line,  but  at  oeitaia  times,  or  when  naces- 
aaiy.  the  tioo-hp  engine  is  operated.  Steam  coni  brmight  by 
water  ooits  I9.S0  per  ton  in  OgdenAurg,  and  it  is  delivered  to 
the  boiler  loom  of  the  electric  plant  by  carts. 

The  electric  sopply  load  of  the  station  just  described  is  used 
for  140  alternating-current,  6,6-amp.  enck>sed  arc  lamp.-,  8,000 
i6-cp  incandescent  lamp'  and  60  hp  in  induction  motors  1  '.le  (jo 
hp  of  motor  cap.icily  tho  ."iinount  roTinccted  to  the  2,lxjo- 

volt,  two-phase  lines  beioie  lite  introduction  of  the  transmitted 
energy  from  Haiuiawa  Falls  at  Ogdensburg,  and  from  plans 
then  under  way  it  is  probable  that  the  present  stationary  motor 
load  there  ia  roocb  larger.  Among  the  possible  motor  loads  for 
the  Ogdensburg  system  to  take  up  is  that  of  350  bp  at  the  ele- 
mlor  and  coovqnr  of  the  Rndand  ntilrMd  docki.  To  Ihb  fig* 
me  may  be  added  some  350  hp  m  Jlonr  mills,  and  another  m  hp 
IB  mOer  Indoatiial  plants. 

In  addition  to  the  above  electric  supply  toad,  the  station  named 
operate  the  entire  street  railway  system  at  Ogdensburg,  which 
ittllll<U■^  tr:-.  iniicLi  u!  single  track  and  not  ics^  than  fifteen  motor 
c;i:s  aiii1  11  MS!v|irr,  besides  two  cars  wilh  nit  iiKitors.  1  fie  R^uge 
nf  track  i',  4  ft  8';  m,  iln-  raiU  ;iri.'  or  ji'.ii  :»  p.  r.ijul  .  per 
yard,  and  the  length  of  paved  street  covered  is  not  more  than 
i.ooo  ft.  1'he  line  has  a  maximum  grade  of  6  per  cent.,  and  it 
cros.se«  three  iron  bridges  with  an  aggregate  length  of  174  ft. 
Motor  cars  vary  from  18  lo  2i  ft.  in  length,  and  eadi  is  of  the 
singte-tmck  type  with  4s  ft.  wlieel  base.  The  motors  are  la-A 
WcatinghoMC;  Goscd  cars  have  electric  heaters.  No 
tion  eaasts  between  the  street  railtmqr  trades  and  thoa*  of  any 
steam  road,  and  the  street  railway  carries  mail  bitt  no  express 
or  freight. 

During  the  year  ending  June  30,  igtvj,  the  gros*  earnings  of 
this  rLta.i  uin  Sj7>*f)j.i5.  In  the  .same  year  the  expense  of 
fnel  for  piT.vcr  was  $^87.35,  which  seems  to  iivHcatr  that  most  of 
the  work  .va?  ■'one  with  the  local  water  puwt  i 

All  of  the  new  electric  work  at  OgdeiuburtE  l^as  been  done 
under  the  supervision  of  Mr.  Edward  F.  Hawkins,  manager  and 
electrical  engineer  of  the  Ogdensburg  Light  k  Power  Co,  and 
of  the  Ogdensburg  Street  Railway  Co. 

Plana  for  all  of  the  hydraulic  and  electric  developments  abort 
Hannawa  Falls,  and  fbr  the  transmiisidn  lines  to  Ogdensburg 
and  other  poiirts  were  from  the  otHce  of  Mr.  Wallace  C  John- 
son, of  Niagara  Falls,  constiliini?  engineer  for  the  Hannawa 
Falls  Water  Power  Co.,  and  the  work  was  carried  on  under 
his  general  supervision,  Mr.  Wm,  B.  Cogswell,  of  Syracuse,  a 
<ii:<<  l(ir  of  the  W.-iter  Power  Co,,  has  given  the  electric  devel- 
opment of  Hannawa  Falls  a  large  share  of  attention.  'To  Mr. 
O.  11.  Tapp.111,  Mcretary  and  treasurer  of  the  Water  Power  Co., 
more  perhaps  than  to  any  other  man,  is  due  the  present  success 
of  the  Hannawa  VMr  pl.mi.  Mr.  Tappan  has  watched  over  both 
the  fioaiKiai  and  technical  details  of  the  enterprise,  and  his  aim 
hn  been  to  sell  wood  pulp  and  electric  energy,  nthar  than 
stodia  and  bonds. 
The  office  of  the  Hannawa  Falls  Water  Power  Co.  is  at  Pots- 
N.  Y. 
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Method  of  Design  for  Magnet  Windings. 

Uv  I'.  Albest  Willakd. 

IN  the  design  of  magnet  windings  there  arc  two  princtfml 
classes  or  styles  of  winding  which  should  be  first  conMdered 
in  dnwing  up  a  method  of  (teiign  which  sball  be  (eneral 
and  applicable  lo  alL 

By  celcKace  lo  Flp^  i  aad  2,  llw  poiMc  of  diffennce  between 
the  two  diAnnt  ctasMi  are  leea  Ftg.  i  illmtraies  tlie  typ«  of 
coil  whicli  is  embedded  in  nietal  and  will  depend  on  the  metal 
to  earn.'  away  its  heat.  In  this  style  of  winding  the  size  of  slot 
and  thf  .impcro  turns  ;irc  (iciicril'i  ktvown,  and  it  becomes  nec- 
essary to  design  a  windmg  having  the  required  number  of  am- 
pen>lunii  dial  will  exactly  fill  tba  wtaidiiiK  apace  or  iloL  The 


ttt.  I.— MBT  aaCTlOX  AMD  KAK  Utt/JMti 


heating  which  -Jiis  c  ij  will  stand  continuously  i»  approximately 
.7  of  a  watt  per  square  inch  of  radiating  surface,  which  is  the 
ftree  sides  of  the  eoil  surrounded  by  metal.  This  heating  will 
vary  to  .some  extent,  depending  on  the  amount  of  metal  ad* 
jacettl  to  the  winding.  In  referring  10  tUs  windinc  in  the  tnllire 
il  will  be  called  the  "iron  clad"  tyf>& 

F^.  a  iUnatralei  the  meat  common  type  of  winding,  which  is 
known  as  tiK  'open  tne."  and  depends  on  the  three  rarfacct 
expooed  to  the  air  to  radiate  ita  beat.  The  hcatiflc  sllowaUe  no 
tiiis  type  of  coil  should  not  exceed  .45  watt  per  iqnara  Inch  «l 
radiating  surface.  As  a  general  thinf  the  winding  ipnee  for 
t1iiv  •M^''  '  "i'  is  "ot  limited,  and  the  conditions  of  design  will 
balance  between  the  cost  of  copper,  depending  on  the  size  of  wire 


i  I 
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D  =  dt'pth  □!  winding  in  inches. 
L  =  length  " 

d  z=  diiimeter  of  wire  used  in  inches  (over  insulation}. 
.V  =  t  ;al  number  of  lums. 
S  —  section  of  wire  in  square  inches. 
SS 

ActivUy  =   (for  haphaaard  winding). 


JV  ns 


(for  layer  windlof). 


By  using  the  layer  winding,  the  winding  space  win  come  a 
httli'  ..!it;ir  ili.jii  14  .ictually  tici.-ik-d  for  wire  alone;  sinct  this 
surplus  u  used  for  insulation  outside  of  the  coil,  it  will  be 
found  that  the  finiilicd  dloHDiiona  will  run  vciy  doae  to  the  cal- 
culated results. 

As  an  example  ot  thr  design  of  a  winding,  assume  an  iron- 
dad  magnet  having  3,joo  amp.-tums  and  which  t*  lo  operate  on 
aaao-volt  dreniL  Referring  to  Fig.  1,  let  £  s  ti5  in.;il  =  a  in.; 

r  =  3in. 

The  area  of  the  ooil  raidiaiint  nnfaee  win  be  as  ««  rJL  -I-  a' 
(r  +  Z7)  L  +  w  (ar  -f  D)  J>=  125.7  K-  in- 
Ampcre-tum*  =  IN  —  ijoa 

ir(arfJD) 

Mean  length  of  a  turn  in  feel  =  MJJ.  s  ■  —  ■■  =  a.ogs  it 
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RmialaiHeof  wire  in  olnnt  per       h.  = 


1,000  X£ 


By  referring  n»  the  accompenying  copper  wire  table,  it  will  be 


wtKmira 


10  !•.  ?l  i3  IB 

Size  o(  Win;  B.A  8.  G»U||!«  Ko. 

ncL  4-— AcnmY  ctiavx, 


used  and  the  waits  lost.  In  case  the  winding  iju.ci:  is  limited  .\  e 
must  assume  a  maximnm  allowable  loss  in  watts  jn-r  vjn  iri  ■.■■x\\ 
and  proceed  with  the  desinn.  letting  the  size  wire  come  wlmt 
it  will. 

Before  wc  proceed  to  the  design  of  a  winding  there  is  one  nnre 
point  that  should  be  considered,  namely,  the  relation  betuii-n 
the  cross-section  of  copper  in  a  winding  and  tlie  crou-section  of 
the  winding  outside  of  the  inatdalion.  Giving  to  fhis  ratio  the 
teim  "activity,"  we  have 

Afthily  —  . 

total  crots-uction  of  winding  tpact 

This  quantity  will  change  with  every  sife  of  wire,  atHi  to  avoid 
trouble  should  not  be  lost  siehi  r>(.  In  Fig.  4  the  Curve  gives 
the  activity  of  each  size  wire  for  the  haphazard  winding  generally 
used  On  all  npot  type  coils  for  wire  smaller  than  No.  18;  above 
this  a  layer  wHnding  is  used. 

Hie  layer  winding  is  generally  ttied  on  Iron-clad  orilt  In  order 
to  economize  Space.  The  sjiaoe  factor  for  this  style  of  winding 
sKmld  be  figured  according  tu  Fig.  3  as  follows: 


foond  that  vnder  {dnu  per  i/kd  ft  at  65*  C  the  neareil  standard 
size  is  a  wire  having  a  resisunee  of  48.3  ohna  per  1,000  ft 


LD  3X1.5 

Number  of  lums  s  W  s  — ■  =  

d*       .024  X  .024 


Ohms  rerislanee  s  Jt  =  < 


iyrxjVi.f.X48.3 


1,000 

5.000X3.095X48.3 


CuiTcnt  ssl  Si  ■ 


E 


IdOOO 


=  saa- 


s  -4* 


ToUl  watts  loal  s  !K  s  riZ  =  fv.j. 

Watts  lost  per  sq.  in.  s  ^  .735. 

taj  7 

Available  winding  area  =  Z,  X     =  J  sq-  in. 
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Windinft  area  necessary  =  .V  :■;  if  =  ,^  sq.  in 
The  change  in  size  of  wire  will  necessitate  an  increase  ni  the 
total  resistance  oi  the  coil,  and  consequently  will  reduce 
the  ampere-turns  from  3,300  to  3,183,  *  decrease  ot  5 
per  cent  The  object  in  maldiig  tbis  cbnite  wtt  to  get  a  winding 
that  wovU  have  bat  cue  siae  o<  wire.  Where  a  diaoca  in  flia 
number  of  ampere-tums  is  objectionable  and  the  calcnlatioiu 
show  that  the  proper  size  conies  btUve<'i>.  twL.  standard  sizes,  it 
will  be  necessary  to  design  a  winding  using  two  sizes  of  wire. 
This  may  be  done  as  follows; 

Taking  for  example  the  above  eoU,  the  calculations  sbow  that 
tiw  proper  wire  it  one  having  a  resistance  of  45.6  obma  per 
1,000  ft.  By  reference  to  the  wire  table  it  will  be  seen  that  this 
calls  for  a  wire  having  a  resistance  between  48.3  and  38.1  ohtns 
per  i.txx)  ft.,  and  the  number  of  turns  for  each  size  of  wire  will 
be  inversely  proportional  to  the  difference  between  the  required 
rcatMance  and  that  of  the  adjacent  siies.  For  example: 
48.9  —  45.6  s  ».? 
4S-6  —  38.1  =  7-5 
2-7  +  7.5  =  ».a 

Number  of  turns  of  48.3-ohm  wire  equals 

 X  5<ams  33aow 

lo.a 

Number  of  turns  of  38.1-ohm  wire  equals 

 X  S.aoo  =  1^00. 

In  making  up  a  coil  which  has  two  sizes  of  wire  in  its  winding 
it  is  castonafy  to  place  the  large  wire  at  ttut  bottom.  This  is 
done  for  two  reasons:  First,  tfie  coil  will  boild  up  better  and 

easier,  ant),  ^^'jcn.:!.  tlie  small  wire  coil,  havinc  a  hiRhcr  resist- 
ance, has  a  greater  loss,  and  being  nearer  the  surface  aHows  the 
heat  to  escape  much  more  readily. 

The  depth  of  the  wire  in  the  slot  =  i7  =  2  in. ;  r  =  3  in. 

In  order  to  determine  the  resistance  of  the  two-wire  coil  it  will 
irtt  be  aeecssaiy  to  tad  a  mean  length  of  turn  for  each  sice  of 
wire.  To  do  this  we  must  have  fkt  depth  of  winding  for  each 
site  wire,  which  can  be  found  as  foUows: 

Depth  for  the  38.1-ohni  wire: 


2.7 


X  a=a  .S3. 


10.2 


MJJ.  =  =  1.71  ft 


13 

Number  of  turns  s  1,38a 

IJ80X  1-71  X38.I 

Resistance  =  J?i  =  =  9a. 

1,1000 

Depth  for  48.3-ohm  wire  equab 

 X  «  =  1.47  ». 

tea 

»(ar-f  .53)  + 1.47 
MJj.  ss  —  B  2.as  ft. 

12 

Number  of  turns  s  3,8aa 

31800  X*«a3X  48.3 


Resistance  =  Rt  = 
Total 


j;  s  413  +  90  s  sua. 


SS4I3. 


E  2X 

Amperes  =  — •  =  —  .438. 


s  .438  X  &900  =  9^ 

the  oo3  widiln  one  per  cent  of  the  required 


n.imber  of  ampere-tums  and  ia  doae  cnougit  for  all  pnctiol 

purposes. 

The  methods  outlined  may  be  used  in  the  design  of  any  nia^ 
ing,  and  if  followed  closely  will  give  accurate  results. 

In  the  activity  curve  of  Fig.  4  the  8at  section  in  the  center 
of  the  cur\-e  arises  fnwn  chai^ng  the  inanlation  on  the  win 
from  double  cotton-covered  to  single  eolton-oovered.  This  com 
should  always  be  used  in  determining  the  activity  of  wile  Ibi 
haphazard  windings. 

Wherever  {t  is  necessary  to  wind  up  a  nambcr  of  these  ctdi 
it  would  be  a  very  good  plan  to  nuke  up  a  achcdnle  as  ghts 
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below,  to  be  used  as  a  record  and  reference;  or  better  slill » 
have  it  prmted  on  cards  and  10  keep  a  card  index. 

CALCULATiOIf  OV  WINIHXG. 

Sheet  No.  — .  Specification  No.  —. 

CoO  area     A  aq.in. 

Ampere-tums  —  /    —  ..*.....••. 

Mean  length  of  turn  =  MM.  —  


Site  of  wire  =  = 

/  iV  X  M  l.t. 

Turns  =  A'  =  

Length  of  winding  in  feet  = 


(ohms  per  loot) 


Resistance  =  —  = 


Current  =  —  =  /  = 
E 


Total  watts  radiated  z=  =   

Heatnv  allowable  (watts  per  sq.  in.)  — 


Csnae. 

Rei. 

Ride. 

Tttfoa. 

M.U 

1 
• 

1 

i 

Avaihiliic  wii.dinK  area  = 


Winding  area  necessary  — 


A'  X  st\'!.  si],  tnils 


biyiii^ed  by  Google 


April  21,  1906. 


ELECTRICAL  WOr.LD. 


82 


Graphic  Representation  uf  Induction  Motor 
Phenomena. 

By  A.  S.  M'AuntBK. 

AS  is  well  known,  the  simplest  method  which  has  yet  been 
devised  lor  representing  the  electrical  characteristics  of 
the  induction  motor  \-  tlic  niu-  involving  the  r.>e  •'\  the 
SQ-cailed  circle  diagram  of  the  primary  and  secondary  currents. 
It  U  Mimlly  well  known  that  the  diagram  as  ordinarily  COI^ 
stnicted  gives  results  which,  although  sufficiently  exact  ior  most 
practical  reqairemenil,  are  only  approximately  correct.  Nu- 
mcrous  modifications  '  if  \hc  simple  circle  diagram  have  betn  pro- 
po^d  from  time  to  time  in  order  to  render  the  representation 
more  nearly  is  Mcord  with  facts.  Most  of  the  modiikations  are 
based  on  tht  wumption  that  the  pnnury  current  locos  would 
be  a  true  circle  if  the  priimry  resistance  could  be  negieetcd,  and 
t'ley  ir  cludo  son-f  approximate  proof  as  to  the  mcnlified  location 
<ji  ih<L  center  u(  the  circle  when  the  primary  resistance  is  taken 
into  consideration,  T\w  trcatnit  iit  bclmv  is-  mtci'.dcd  to  -how  tf-.;it 
die  primary  current  cannot  be  accurately  represented  by  any  circk- 
bowMCfer  located,  even  if  the  primacy  resistance  were  negligible, 
but  that  in  ax^  event  the  aeoondaiy  current  locus  is  a  tme  circle. 

Althottgh  in  the  aecondarir  circuit  tfie  frequency  varies  directly 
with  the  slip,  and,  therefore,  for  con- 
stant cocfiicient  of  self-induction,  the 
secondary  reactance  varies  in  direct  pro- 
portion with  the  slip,  and  in  general  the 
secondary  resistance  is  more  or  lesa  coo- 

st.int,  it  :s  convenient  and  helpful  to 
treat  the  machine  as  a  stationary  trans- 
former in  which  the  secondary  reactance 
is  constant  and  the  resistance  varies 
widi  the  lead.   That  is  to  say,  flie 


Xn 


In  the  diagram  of  Fig.  4  Rp  and  A>  are  tlie  primary  resistance 
and  local  leakage  reactance^  while  Rt  and  X«  are  Ae  secondary 

re-^Ht.iiict"  nnd  Ir-ra!  Irnknup  re:iclriiico,  re!pf rtively, 

.\n  r\ a  mi  nation  ot  Fig.  4  will  bhow  thai  the  primary  current 
is  made  up  of  three  components :  the  quadrature  exciting  current, 
the  core  loss  cttrrmt  and  the  load  current,  of  which  it  is  the 
vector  sum.  Under  operating  conditions  the  current  which  flows 
Uirough  the  primary  coil  causes  a  drop  in  voa.iRc  .-icross  the  local 
primary  impedance  and  hence  the  internal  counter  e.m.f.  de- 
creases wiA  increase  of  load,  and  there  is  a  decrease  in  both  the 
exciting  current  and  the  cose  loss  current  If  it  be  assumed 
initially  that  the  variation  in  the  values  of  these  currents  it 
negligilile  ill  cotiipr;::-. Ill  to  ihi  lorol  current  of  the  machine,  the 
treatment  U.t.uiiit:3  uuica  ^luipliiicij  and  yet  the  true  conditions 
are  fairly  well  represented. 

Fig.  I  shows  the  circuiu  as  they  could  be  represente4  on  the 
basn  of  the  latter  aasimiptions.  The  current  taken  by  each  of 
the  three  circuits  will  fiow  independently  of  the  currents  in  the 
other  two  circuits,  while  the  total  measurable  primary  current 
\vi;i  lie  tlic  vtvti'r  >tiiii  01  the  ihiL-c  ■:::rii|ioiiin\t>  Only  one  of  the 
comiMincnt  currents  vanes  with  the  diaitge  m  load,  and  its  value 
can  eaiiily  be  determined  when  the  resistance  of  the  load  cifcoit 
is  known.  It  will  be  noted  that  the  load  circuit  contains  a  con- 
stant reactance  (Xp  +  Xt)  in  series  with  a  variable  resistance 
(Rp  +  Rs  +  Rl),  where  Rt  is  the  fictitious  resist- 
ance of  the  load.  It  will  be  s-ccn,  therefore,  that  the 
current  which  flows  through  this  circuit  under  a  con- 
stant impressed  tM.lt  £,  can  be  represented  by  a 
vector  whose  extremity  describes  the  are  of  a  circle 


3- — MtACTICALLV  EXACT  PttlUAaY  AMS  SBCDNDARy  CURISNT 

Locoa. 

nn.  I.— RAcxicALLy 


ns.  a.— dacu  vumiMs  of  electromotivs  men  op  am  imsdo- 

TIOM  motor. 

E.XACT  Rr.i>K»:sKNTATIOW  OV  ClKCtnta  Ot  AN 

INDUCTION  MOTOR. 

performance  of  the  secondary  of  the  motor  will  be  faithfully  rep- 


resented if  al!  the  power  rect-ivcJ  from  the  primary  be  considered 
as  dissipated  in  resistance  in  the  secondary  circuit,  the  6.1ip  at  all 
times  being  taken  as  unity,  and  the  toUl  secondary  resistance 
(conductance)  being  assumed  to  be  varied  according  to  the  sec- 
undaiy  load,  or,  briefly,  the  mdnetion  motor  may  be  trated  in 
all  respects  like  a  st.nioii.irv  traiisfornicr.  Thv  tfTcct  up.jii  the 
transfor:ncr  qiisiititi'js  cf  ir;crc.-3siiii{  the  s.pecd  iroia  £cio  ti>  sva- 
chronisiii  15  tliL-  s;ime  in  all  respects  as  increasing  the  external 
resistance  in  the  secondary  circuit  from  zero  to  infinite  value, 
the  output  from  the  motor  being  reinresented  m  any  case  as  the 
power  lost  in  the  fictitious  external  resistance. 

Fig.  4  shows  the  conventional  method  of  representing  the 
electric  circuits  of  a  transformer  which  has  an  etii:;i"  innnl  ur  of 
turns  in  the  primary  and  secondary  windings.  1  liis  di  igram  is 
based  on  the  assumptions  that  the  reluctance  of  the  core  is  oon- 
atant  ior  all  densities  of  magnetisms  and  that  the  iron  losses  vary 
widi  the  square  of  the  magnetic  density  in  the  core  It  Is  obviotts 
that  neither  nf  these  assumption*  is  ali^nliilfly  correct  with  ref- 
erence to  any  commercial  stationary  transformer,  but  it  is  true 
that  the  errors  involved  in  any  calculations  depending  upon  these 
assumptioas  are  practicaHy  negligible.  It  is  evident  that  in  an 
iadnction  motor  tlie  rduclance  of  the  total  magnetic  patii  is  nracb 
more  nearly  constant  than  that  in  an  induction  motor,  and  that 
if  the  frictional  and  windage  losses  be  included  with  the  iron 
losses,  the  circuits  sliown  in  1":^,'.  4  \v;ll  MTve  admirably  for  all 
calculations  connected  with  this  machine. 


having  a  diameter  cqu.il  to  /i      iXf'  j  -V*). 

The  arc  O  P  R  oi  Fig.  3  indicates  a  section  of  such  a  secondary 
current  locus.  At  any  point,  i*,  on  this  arc,  OP  representa  the 
secondary  current  botih  in  value  and  phase  position.  The  quad- 
rature exciting  current  is  rciiresmtcd  by  0\'.  wliile  jV  .If  show! 
the  core  loss  current  (to  supply  all  of  the  no-load  losses).  The 
vector  stm  of  these  fliree  corrents,  Jf  P.  in  Rg.  3,  i»  the  primary 
current,  while  the  angle  of  lag  of  the  current  behtnrl  the  cire-jit 
e.m,f.  is  shown  by  A'  M  P,  the  cosine  of  wtiicli  is  the  power 
factor.  The  power  component  of  the  primary  current  is  indi- 
cated by  the  line,  P  Q,  and  the  product  of  this  with  the  circuit 
e.m.f.  gives  the  input  to  the  motor. 

By  means  of  this  simple  circle  ch.iRrani,  the  construction  of 
which  is  based  on  somewhat  erroneous  assumptions,  the  com- 
plete performance  of  the  motor  may  be  determined  with  a  degree 
of  accuracy  which  seldom  need  be  exceeded  for  any  pnipoae  of 
designing  or  testing,  since  the  errors  introduced  are  of  small 
nv  ttic;it,  and  arc  not  misleatlint; ;  niorco\  er,  they  teiul  to  disappear 
111  the  final  composite  results.  Thus  the  input  to  the  secondary 
at  any  chosen  current  may  be  found  as  the  difference  between 
the  primary  inpnt  and  the  sum  of  the  primary  losses,  which  latter 
hulade  the  efusily  calculated  copper  loss  and  tiie  approximated 
"constant"  losses.  The  secomliry  input  is  .it  ot;ce  the  torque  in 
"synchronous  watts":  the  ratio  of  the  stcunJary  copper  loss  to 
the  sccond.Try  input  ii  ilie  s'ip.  while  the  output  is  the  secondary 
input  minus  the  secondary  copper  loss.  It  is  possible  also  to  r^ 
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rtscnt  the  various  quantities  graphic  ills  hv  ^sniple  circtttar  area 

I;i  cuniparinu  I'ik  i.  <mi  Ann;-".  \hc  b:iii;ile  l-itcIc  diagram  of 
J■  l^^  J  15  based,  sMlli  4,  ■  ni  whicli  a  tnif  '.lio'.;'..:!  bo 

based,  it  will  be  observed  that  the  crrurb  -.uvulvnl  rc!alf  iiicrcly 
to  the  quadrature  exciting  current  cin  ui;  th^  f  in.   loss  ■ 

carrent  circuit;  th«  voltage  across  these  circuits  is  not  cgiiitant, 
but  it  varies  with  the  load  carrent.  Since  that  portion  of  the 
(|TQp«tf  voltage  MTOM  the  primary  imftimee,  which  is  due  solely 
to  tiM  CMC  loM  cnrrm  and  dMCxdtioc  oimnt,  is  quite  negligible 
in  eaavaritoB  to  that  dpe  to  the  load  current,  it  i»  panaiatibte 
to  amniK  that  the  voltage  at  B  J7  in  Fif.  4  dcpcndi  cotiii^  upon 
the  load  current.  This  astuntptton  U  CQiiivalcat  to  neglecting 
terms  of  higher  order.  Thtit  may  be  taken  into  cooatdention 
graphically  witbout  difficulty,  but  the  gain  ij  to  doillg  is  not 
sufficient  to  jiisf.fy  :hc  .idtJed  complications. 

The  mil  r:^.~.1  voltage  diagram  of  ar.  u:diKtion  motor  is  rppre- 
^<-iiir<^  I'.  Kig.  2,  where  A  U     the  impressed  primary  e.m.f,,  A  F 

Irop  through  the  primary  reactance,  BP  i%  the 
through  Die  primaiy  retiaiance,  and. 
bencc^  i4B  b  the  priaaty  lnq»edance 
dfopw  The  aecoodaiy  icactanec  drop 
19  BH,  CM  i*  the  accondaiy  radai* 
ance  drop,  and  B  C  ii  tbie  wcondairjr 
impedance  drop.  CI>  Is  the  vollace 
i  o]i!.iimcd  in  the  fictitious  external 
rcsistanii-.  and,  hence,  is  the  sec- 
•  n  iar>  c  ;:i  f  ;  Es  in  Fig.  I  or  Fig.  4. 
The  line  BD  in  Fig.  2  is  the  e.n».f., 


mary  current  i»  represented  by  the  line;,  IT  i*,  as  the  vector  stm 
ot  OI*.OS  wANM,  that  is  as  the  KMltant  of  Itw  load  cur- 
rent, ihc  quadrature  exciting  current  and  the  core  Ussa  cnrtent. 

i::  1;k  6  tiio  lin.:  /  n  \s  the  proper  component  of  the  pri- 
i)i4fy  curiau,  I'-.i'  jir  du^t  j;  \\\vx'::  with  the  impressed  e.m.f.  gives 
the  input  to  tiit  m  ii  tr.  T::<-  ciniii^u  lu  iformancc  of  the  ma- 
chine can  be  dttcfmiiscd  in  a  manner  exactly  similar  to  that  out- 
lined  for  the  simple  circular  locus  of  Fig. 

The  current  locus  in  Fig.  6  is  based  primarily  on  the  trans- 
former features  of  the  induction  motor,  and  it  is  inexact  only  to 
the  extent  to  which  the  motor  difiera  Irom  a  traiisfoinier  in  its 
electrical  ttebavior.  Tba  ft ictional  loss  is  treated  as  a  con  loas, 
and  hence  it  ia  ttdt|y  aaanmed  that  this  loas  noceisitatea  a  power 
eomponcnt  of  cnrrent  in  only  the  primaiy  winding.  This  treat- 
nient  involves  no  error  with  reference  to  the  primary  current, 
but  it  neglects  a  certain  component  of  secondary  current,  which, 
howi\cr,  is  lu.j  to  nccd  consideration. 

Jt  will  be  noted  from  Fig.  2,  that  the  secondary  resistance  has 
no  effect  what^om-fr  on  cither  the  current  locus  shown  in  I  ir  3 
or  that  shown  in  Fig.  6.  The  primary  r^iiitanLC 
has  no  effect  on  the  secondary  current,  allbnigli  the 
primary  current  depends  somewhat  on  this  resist- 
ance. If  the  primary  resistance  were  negligible,  the 
point  B  in  Fig.  5  would  follow  the  cttcniar  arc. 
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£<•  in  Fig  1  or  the  voltage  across  5  Z>  in  Fig.  4. 

The  current  in  the  Secundar)  is  in  ph.Tic  with  G  l>.  and  m 
quadraf.;rc  \\\\'::  AC  'I  he  an^'lc,  .i  G  D  .  is  a  right  angb-,  sii 
thnt  ;hi;  pi  :nr,  u,  describes  a  circle  with  it-  centcnoii  ihe  line, 
Ihc  point,  P,  describes  a  circle,  .IPS.  with  its  center 
at  point,  J,  on  line,  AID.  The  distance,  A  1,  bears  to  the  dis- 
tance, the  ratio  of  the  primary  leakage  reactance  to  the 
total  leakage  reactance  of  the  machine.  The  point,  B,  describes 
a  vMt,ABJL,  taavioc  its  center,  JffOn  theVoe^  >f  L.  The  aogiab 
TA  has  a  tangent  eqnal  to  dw  nlio  of  the  primary  resistance 
to  the  primary  leakage  reactance^ 

It  will  be  noted  from  Fig.  4  that  the  three  component  cnrrcnii 
may  be  dc'-irnnnid  at  once  when  the  secondary  load  curreii".  i-. 
known  and  the  voltage  across  B  D  has  been  {•  i  ird  Referring  now 
to  Fig.  5.  and  remembering  that  the  core  loss  current  is  in 
phase  with  B  D  and  proportional  to  it.  it  will  be  seen  that  this 
cttrrent  can  be  represented  by  the  line,  D  T,  where  T  describes 
a  cirde  having  it*  center  on  the  line,  f  X,  the  angle.  D  J '  A', 
being  equal  to  the  angle  lAL.  Similarly,  the  exciting  cur- 
rent, which  is  in  quadratttre  wilh  BD,  can  he  represented  by  tiie 
iiae^  DS,  where  S  deKtihet  a  circle  having  its  center  nn  the 
Hue,  V  W,  the  angle,  DVIV.  being  equal  to  the  angle,  I AL. 
DV  and  Dl'.  of  Fig.  S.  are  respectively  equal  to  DU  and 
D  V  of  Fig  2,  or  to  O  A?  and  JV  W  of  Fik  }. 

The  corrected  rnrreiit  loeus  nf  the  indtivtiein  niutor  shown 
in  l  i»  (>.  where  the  aie,  O  I'  K,  in  all  r(-.p<ct>  the  same  as  the 
•<eini<irele,  Of'K,  in  I  ik.  .1  Tlie  line  OP  in  FiK  ft  h  parallel 
t<<  the  line.  DC,  in  l  5.  but  it  varies  in  linijth  diinlly  with  the 
I;t,c.  ,-I  G  of  f'ifr  5;  .V  M  of  1  i«  6  is  <-qnaI  to  P  7",  an<l  is  par- 
allel and  proportional  to  H  L>  ot  Fig.  O  N  ii  equal  to  DS, 
h  in  quadrature  to  and  prottortinnal  to  B  f>  of  Fig.  5.  The  pri- 


rw,  6. — mnuiECTiai  (;vui;.vt  locls  ok  an  inwctwn  muwir. 


A  Fl,  and  both  the  angle,  D  U  ff,  and  the  angles  DVX, 
reduce  to  xero;  the  general  form  of  the  locus  of  Fig.  6  would  be 
changed  only  slightly. 


Worcester  Polytechnic  Institute. 

Brief  mentian  was  recently  made  in  these  columns  of  the  de* 
dsion  of  the  trustees  of  the  Worcester  Polytechnic  Institute  to 
erect  a  hew  building  ior  the  use  of  the  Department  of  Electrical 
Engineering.  As  the  plans  for  the  building  are  neating  coop 

pletion,  it  may  be  well  to  mention  some  of  the  f^ttiren. 

Tl;e  building  will  be  of  the  general  sIkjpc  of  1  <jna-ter  ir; 
verted  block  letter — PTI — a  main  pcrt:on,  ^onic  twu  innidrcd 
feel  ni  Icnglh  and  seventy  feet  in  widlii,  containing:  llie  prit;cipal 
laboratories,  and  a  wing  at  each  end  about  ttfty-five  icct  M)uare 
containing  lecture  rooms,  design  r(X>ms,  class  rooms  and  special 
laboratories,  the  entrance  forming  the  projection  between  the 
two  wings. 

The  feature  of  the  building  which  will  strike  the  visitor  most 
pnrtieiilarly  at  first  iSflbk  wiH  be  the  Imge  general  laboratory, 
with  a  gromid  floor  space  of  fifly-live  by  two  hundred  ie^ 
Galleries,  fourteen  feet  in  width  will  extend  down  cadt  side  of 
this  room,  leavmg  a  space  down  the  center,  twenty-six  feet  wide, . 
extending  to  the  roof,  forty-five  feet  above.  An  electric  Iravel- 
ins  cr.inc  will  serve  this  central  portion,  while  tin  ;:alleries  and 
the  Rround  floor  space  tmder  them  will  be  served  by  I-Uejiin 
trolley  travelers.  The  heavier  appa-arus  i\il!  be  located  in  the 
central  portion  of  the  room,  while  cxpirHticnts  involving  lighter 
apparatufi  will  be  assigned  to  the  gallery  spaces.  Arrangements 
will  be  mstie  to  transfer  loads  from  Itic  traveling  cranes  to 
the  trolley  travelers  serving  the  gnlleries. 
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N«  part  of  tlib  buildiiMl  will  b«  devoted  to  primary  power 
icnentioiit  M  llie  Imtitnte  hat  amibble  an  nmptc  supply  of  two- 
pliise  altematiiiK  current  from  its  service  p  .ser  plant  which  is 

Ii  j.iti'd  ill  a  .sejiaratL'  hmliiir.iL;.  Ciirreiit  will  be  bruuglit  into  the 
l^wLrjiorj  fruiii  the  povvct  jiUui  Uiruu^li  underground  conduit^, 
at  A.JO0  volt.',  tM  liie  switchboard  and  step  down  lr;^ll^^l)^llK  r-. 
located  under  the  gaJicry  at  one  side  of,  and  abuui  midway  ot 
the  general  laboratory.  This  switchboard  will  control,  in  addi- 
tion to  the  supply  circuits,  all  of  the  distribution  and  transfor- 
mation of  the  power  for  the  entire  laboratoty. 

For  tnuisfonnation  of  the  cancnt  for  variotit  ei(perimcat»' 
purposes,  dure  will  be  a  JOi>-kw  doiiU«*c)ti:reiit  tfenenim,  driven 
by  an  induction  motor,  and  aiiMiiyinc  soi^volt  direct-current  and 
25  cycle  allematmK  currem  for  the  railway  laboratory ;  a  smaller 
500-volt  motor-driven  generator;  two  6o-cycle  motor-driven 
alternating-current  generators;  two  no- volt  rotary  converters; 
two  llo--.ult  111' itur-'iriveii  gener.it'ir:- ;  beMiJe^  ilie  luT>;e  luiniliei 
of  smaller  ge:icrat('r»  and  iiu-t-irj  uliieh  iio'A  lurisi  the  uliejJ} 
fine  equipment  ot  the-  Uistitutc  i  electrical  laboratory. 

A  notable  feature  wtli  be  the  electric  railway  engineering 
laboratory,  a  part  of  the  equipment  for  which  will  be  a  tweiity- 
Itve  loo  double-truck  four-motor  electric  car,  the  exterior  oi 
whidl  will  closely  resemble  an  ordinary  intcrurban  car ;  btit  in* 
•lead  of  seating  capaci^,  the  interior  will  be  occupied  by  auto- 
malic  fcconlnv  instruments  ior  the  pufpoac  of  indieating  not 
only  the  perfonnanoe  of  tim  «nr  in  opciatiotv  but  alao  the  elec- 
trical and  physical  eoaditians  of  the  track  and  electrical  circuits 
over  which  it  is  operated.  Double  doors  at  one  end  of  the 
buildinp;  and  two  tracks  connecting  with  the  local  electric  rail- 
vtU}   ->-.'eiii  iilT'ird  ail  eiitr.,iK-e     ir  t'r.-  ui   ■ithcr  i.vis  into 

the  1.4bi»!aE«jri.  iiiaide  the  building,  our  ot  tUtsc  1  rucks  wiii  be 
OVvr  .-»  pit  for  inspection  and  repair  purposes,  « Inle  liu-  other 
will  terminate  in  a  testing  stand,  arranged  for  the  reception  of 
the  Imslituie  car  or  any  other  car.  While  on  the  testing  stand, 
the  car  will  rest  on  supporting  wheels,  which,  *<  they  revolve, 
win  sire  the  ellcci  of  a  moving  track,  the  car  being  held  in  a 
sutionnry  position.  Suitable  amngemenis  have  been  designed 
for  ai>|iIyiiiK  a  toad  to  the  supporting  wheels  in  such  a  my  aa 
to  perfectly  imitate  the  losses  in  rolling  friction,  wind  leeittaiuy, 
etc.,  as  well  as  the  acceleration  and  retardation  momentum  of 
the  equipment  undri  te-t  Tur  i-^wtr  ,..:i:,HLitiu d  by  the  car 
during  any  given  ruis  wiU  be  hlmmumI  l.y  tlu  ]«»vvcr  input,  and 
by  the  power  absorbed  in  ib.c  b  admn  .iiiiMiat .:S,  as  well  as  by 
a  traction  dynamometer,  all  01  liic  iiiMruments  being  autographic. 
A  very  complete  equipment  of  the  various  forms  of  controlling 
braking,  heating,  signalling  and  other  .nf  r<><i<:ory  electric  railway 
ajiparatua  will  be  iwataH^'il,  at  well  a  bum  aitemuang  and  direct- 
current  railw^  motnra  for  "ttand  tcsu."  Tbe  Institute,  the 
£rtt  technical  admil  to  cttaUith  a  depaitnent  of  elcctiie  railway 
engineering,  will  alao  be  the  first  to  cqmp  a  complele  taboiateiy 
for  the  study  of  the  subject. 

A  sefMr.iie  ^mall  building,  adjacvnt  to  the  laboratory,  wilt 
hou*e  a  sjitciil  750.000-volt  transformer  and  a  aoo.ooo-volt 
transformer.  Circuits  from  the  transformer  house  will  termin  .te 
in  (he  third  door  of  one  of  tbe  large  wtngs  oi  the  main  build- 
big,  which  will  be  need  as  a  high  potentials  and  intulatkias 
laboratory.  > 

The  iirtt  two  floors  of  thit  wmg  will  be  occupied  by  a  lecture 
room,  seating  300  persons,  and  provided  with  ample  circuits, 
swilebboard  atid  trtvelmg  crane  facilitxa,  So  that  apparatus  of 
ai|y  dianeier  and  corrent  of  whatever  nature  renoiicd  for  its 
operatkw  may  be  rea^fily  brot^M  from  any  of  the  various 
laboratories, 

The  opposite  wing  of  the  biiildinK  "ill  be  occupied  by  smaller 
lecture  and  recitation  room«.  department  offices,  design  rooms 
and  the  department  librno'  Prmi-iions  arc  made  for  a  storage 
battery,  instniment  room,  wcrk-j-hop,  sLindards  laboratory,  wash- 
room and  locker-room,  all  of  which  will  be  fully  equipped.  The 
hiiiidin({  will  he  heated  by  an  indirect  syilcm,  the  primary  heat 
being  steam  from  the  Institute  po«-er  plant.  Tbe  lighting  of  the 
building  hat  been  made  the  tubjcct  of  special  study,  and  an  en- 
deavor wHI  be  made  to  represent  evciy  pnaent  cwmnBrrial  form 
ot  deetrie  illuminant  by  appl)dtif  each  to  one  or  more  roomi, 
assigning  in  toeb  case  the  form  pafticnUiriy  adapted.  ' 


Yonkers  Electric  Light  ami  Power  Company. 


THK  City  (if  Yunk«r»  has  a  population  '>f  about  60.OOO people 
and  covers  an  area  of  about  itH  aqmre  miles.  The 
Yonkers  Electric  Light  ft  Ftower  Cooqiany  mffKua  the 
city  with  electric  energy  which  is  now  being  tiwumtod  fnun 
the  Bronx  station  of  the  New  York  Ediion  Company  and  dis- 
tributed from  the  old  Elm  Street  station  of  tbe  Yonkers  Electric 
Light  S:  Ptmer  r(iniii:iii.'.  The  equipment  in  '.hi;  latter  station 
coiiMstiiiK  ni  trto  i;i{>-k>\,  j,20o-volt,  thrcc-plu-ie.  belt-driven  gen- 
erators is  I't  l  i  fi!!  i  iiu  ikM  iicy  use  or  to  carry  the  day  load  when 
repairs  hik  beiiiK  iii.ide  on  the  Iransnilssion  line  iroin  New  York 
City. 

The  equipnicnt  in  the  Droits  station  of  the  New  York  Edison 
Company  consists  of  three  j^w-lip  and  one  550-hp  Stirling  water- 
tube  boilers  and  three  6so-hp  Babcock  and  Wilcox  boilera  wliicb 
.supply  steam  to  the  foitowing  enpne  etuipment:  Two  90O-hp 
Greene  engines.  One  i,aoo>hp  Greene  engine,  one  aso^v  McLitoA 
and  Seymour  engine  and  one  500-hp  Fildiburg  engine.  In  addi- 
tion there  is  now  being  installed  a  1300-kw  Atlis-Olalmers  turbo- 
generator set.  The  electrical  supply  consists  of  2300-volt,  two- 
phase,  60-cycle  current  - 

Two  higti-tension  three-phase  lines  carrying  current  at  a  po- 
tential of  6600  VOhs  run  direct  from  the  Bronx  station  to  the 
Eim  Street  smtion  at  Yookers,  12  miles  distant.  These  lines 
are  on  a  single  pole  line  and  come  in  at  Yonkers  through  Gen- 
eral Electric  ligfadng  arresters  to  a  high  tension  panel  wiiieh 
is  cqnipped  with  polyphase  watt-hour  metera.  Two  triplc-poIe 
double-throw  twilchei  connect  either  line  lo  Hep-down  Iramform- 
ers,  and  a  third  switch  is  arranged  to  throw  both  lines  in  mul* 
tiplc.  From  the  •.ran-lcrmers  the  ctirrcnt  passes  to  a  receiving 
puncl  which  connccii  the  iaoo-volt  current  to  the  bus-bars.  From 
thi-  p.  feeder  panels  provide  for  power  circuits  for  lamps 
ami  motors,  the  lighting  load  being  carried  on  single-phase  cir- 
cuits. The  load  transmitted  from  the  Bronx  station  is  about  750 
kilowatts.  The  ctrntpaqy  contemplates  shortly  to  change  over  the 
■ystcm  to  fonr-wire  two^hatei 

The  oompany  has  a  cantraot  with  the  dly  to  liglit  the  streets 
with  304  6.6-Bmpere  altemating-^urrent  series  endosed-are  lanq» 
and  5^  35-cp  series  incandescent  lamps.  Most  of  the  commer- 
cial lighting  is  by  N'cmst  lamps  and  incandescent  1amp«.  the 
total  iiuniber  id'  •.lie  latter  cotmecteil  bein);  'I'lie  hrst 

Xerii^t  lamp  instaiied  by  the  ri.inp.in;-  wa--  euniieele>l  in  J.4iiu- 
ary,  •.<i'\t.  and  one  of  the  n»..i.-t  i:i:l.-ih1e  in^tata  eb  ..i  ii%  snecessfttl 
employment  to  wrin  over  the  shopkeepers  01  ;t  small  ciry  to  the 
cause  of  electric  lighting  has  been  at  Yonkers.  Gas  here  sells 
at  $1.00  per  thousand  cubic  feet,  but  so  successful  lias  the 
deetrie  light  company  pushed  the  Xern»t  lamp,  that  gas  and 
gasoline  arc  lamps  have  almost  entirety  disappeared.  Muy 
thopi,  akbongh  still  cqvippcd  with  ordinaiy  Wdshach  nnrntlc 
gat  lamps  and  gas  arc  lanip^  nae  tine  Neinst  lampa  in  preference. 
The  company  supplies  the  Nemst  lamp  fne  of  dwrge  and  lodes 
.nfler  its  maintenance,  uith  the  result  that  the  lighting  business 
has  grown  enormously.  On  June  I,  1905,  the  ntnnber  of  Nemst 
lampi  installed  was  as  follows  ii/.  eiie  tjle  wer  '..mips;  jSi  three- 
glower  lamps,  and  13  six-glowcr  Inmi)-,  a  UA&\  of  5yl  lamps  wjth 
14J')  fil  iweri  The  growth  since  t  ieii  may  be  gauged  from  the 
number  in  use  on  March  1  of  tiiis  year,  which  is  as  follows: 
6,^  one-glower  lamps,  571  three-glower  lamps  and  )o  six-glower 
Umps,  a  total  of  1319  ttmps  widi  3411  glowcrs,  making  an  in- 
crease of  over  100  per  cent  iti  the  number  of  lamps  connected 
in  nine  months. 

By  an  agreement  among  the  storekeepers,  shops  .arc  kept  open 
on  .Mf  iiil.iv,  1  lesday  and  Wednesday  nights  until  7  p  m  :  i  n 
Thurs(i.i>  until  6  p.  m. :  on  l-riday  until  10  p.  m  ,  and  on  5,st- 
urday  until  II  p.  m. ;  so  that  the  bill  for  lighting  is  not  very 
high.  .Ml  the  Nemst  lamps  have  a  special  name  plate  on  which 
is  a  number  and  the  legend,  "Property  of  the  Yonkers  Electric 
Light  &  Power  Company."  The  lamps  are  all  tested  before 
being  installed  and  whep  a  glower  hums  out  a  new  one  is  quickly 
put  in  plaoc^  this  method  having  been  found  very  satisfactory 
to  cuitomen  ai  it  does  not  leave  them  in  darkness  while  repnirs 
are  being  made.  The  genioal  plan  it  to  inspect  lampt  on  Friday 
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night  so  u  to  have  all  the  Lmifi>  in  perfect  condition  for  Sat- 
urday, on  which  night  most  business  i',  tr.tns..ictc<!  An  ir.  i  -.i-r 
attends  to  all  troubles  reported  to  the  office  as  well  as  any  he  may 
locate  himself.  If  for  any  reason  he  cannot  attend  to  the 
lamps  on  a  customer's  premises,  a  note  is  made  of  this  fact 
and  the  ilay  rcpiiir  m;in  who  looks  after  the  delivery  of  incan- 
descent l,uii]>v  and  attends  to  general  complaints,  sees  that  the 
lunps  .i:<  vr.:  in  perfect  condition.  Any  hurry  complaints  are 
attctidcd  to  by  aaf  wiranMi  at  hand,  all  wironen  being  in- 
slractcd  in  the  timiMet  ot  Ncnut  ludf*  and  their  imaiSjf. 

Globei  are  deaned  atSy  dudag  the  day,  one  man  devodof  hk 
entire  thne  to  going  ever  the  district  for  this  porfKMe  and  any 
globes  found  in  improper  condition  or  which  are  dirty  are 
quickly  reported  by  the  night  iiis(i«clor.  The  night  inspector 
carries  a  tin  ca'c  snsfK^nilcd  from  a  strap  arouiul  Ins  >li<nililfr, 
containing  a  supply  of  one,  three  and  six-glowt  r  liolilt  rs,  :ind 
also  pliers,  tweezers.  Rlowor-holdcr  cxtraiti^r  ami  .1  wiiM'.tii  i  l.jili 
for  handling  hot  shades,  etc.  I  hcsc  cases  are  hlleil  during  the 
day  at  the  station  by  the  man  looking  after  the  day  repairs  and 
are  furnished  complete  to  the  night  inspector  before  he  malccs 
ills  rounds.  The  average  life  of  glowers  has  been  fouad  lo  be 
590  glower  boon,  altliangh  wme  single  glowers  hare  an  average 
Hfe  of  ran  hoott;  bM  it  ia  tha  soBqr  «f  oonvanr  to  change 
tfaese  glowcra  at  Hm  end  of  doo  hooisf  bnndng  so  as  to  avoid 
the  decreased  candle-power  from  the  tamp  and  the  attendant 
disaatisiiwiiea  on  the  pan  of  the  customer.  The  presstire  condi- 
tions are  tnch  that  31  watt  lamps  may  be  used  on  the  same 
circuits  with  an  average  life  u:  iilxjut  575  hours.  This  life  is 
based  00  the  policy  oi  t!i<-  ruiiiiiaiiy  to  renew  gratis  any  lamps 
that  h;ut'  boi  r  nif  lj'.,.ck  i/r  i>:  i:irru  in  i.:inil]c  power. 

All  [Kjwer  is  sold  by  meter,  the  rate  being  15  cents  per  kilo- 
watt-hour for  the  first  and  second  hour  of  burning;  10  cents 
for  the  third  and  fourth  hour,  and  five  cents  per  kw-hour  for 
W  lamps  bamiiif  alter  idar  hoocs.  Adveitisiiv  drailars  are 
seat  out  to  proifflcthpc  costoman,  or  usats  of  any  particular 
electrical  derieea.  In  addition  tiw  coBipaar  acnds  oat  regalarly 
a  hfga  number  of  the  moMMy  bidletim  of  die  New  York 
Edison  Campany  matted  "Omplfnients  of  the  Yontcers  Elec- 
tric Light  ft  Power  Company."  Specific  "follow-up  letters"  on 
different  subjects  are  also  written  and  mailed  at  periods  varying 
from  todays  to  two  weeks  or  more  until  some  reply  is  obuined. 
The  attention  of  the  public  toward  the  use  of  electric  light  and 
ilectric  appliances  is  one  of  the  subjects  and  also  the  diffusion 
of  the  idea  that  electric  light  is  a  luxury,  the  price  of  which 
is  within  the  teach  of  alL 

The  office  of  ti»  company,  wUch  It  located  at  14  North 
Broadway,  is  a  well-equipped  showroom  of  deotrical  appliances 
and  methods  of  lighting.  A  feature  is  not  the  size  of  the 
display,  but  rather  the  feet  that  each  sets  prominently  by  itself 
atiil  i--  di--tin< ii\ r"y  illustrative  of  its  application.  The  office  walls 
ar<-  <ke"t;itii|  willi  enlarged  photographs  of  various  applications 
cit  llif  i!<ilric  liubt  in  lb<'  lirmie,  ofiier,  ■-tote  :;ih1  even  in  church. 
Kle«itic  sigtis  and  other  electrical  devices  ate  also  installed. 

The  company  prides  itself  on  the  manner  of  handling  com- 
plaints.  If  a  claim  is  made  tliat  a  bill  is  exccMive,  a  thorough 
investigation  is  made  and  if  m>  error  is  foimd  uftd  la  tha  Jndg* 
ascBt  of  the  company  die  meter  is  at  tnl»,  a  teat  h  mida  at 
ooee  and  a  report  sent  to  die  customer.  If  the  test  as  sub- 
mitted is  not  satisfactor)-  to  him,  the  privilege  of  testing  the 
meter  in  the  presence  of  a  third  party  is  oiTered  to  him;  the 
settlement  thus  aided  or  obtained  being  secured  on  the  basis 
of  relerendum.  A  note  is  made  of  eonipl.iiiit-.  of  service  and 
inspictnrs  arc  sent  to  make  an  immcilnte  e-'lik'.ition  If  the 
fault  rests  with  the  lamps  these  arc  immediatciy  changed ;  and 
if  the  iitrit  is  doe  to  the  wiring  a  suggestion  is  made  to  the 
customer  of  what  would  give  him  better  results.  The  policy  of 
the  company  is  to  give  prompt  attention  to  complaints  and 
also  a  fair  discussion  of  them. 

The  electric  sign  business  in  Yonkers  has  g.iincd  some  head- 
way and  is  materially  ailv.iiiced  by  the  vi  ry  IiIht.iI  offer  of  the 
company:  namely,  that  the  sign  is  iii:iOe,  wired  tor.  and  owned 
by  the  Cijnipany  .\  minimum  cIiitl''  is  made  of  $v<xj  per 
month  fur  all  small  panel  signs,  and  75  cents  per  letter  per  month 


for  lettered  signs.  There  art  abont  40  sigos  hi  uaa  of  varioaa 
kinds,  30  of  whidi  are  owned  by  the  oompaqy  and  leased  aa 

before  stated. 

An  example  of  timely  advertising  literature  noW.bciBg  dis- 
tributed by  the  company  is  shown  herewith  Another  foWer  is 
cntilleil  "Timely  Suggestions."  in  whiib  .if.cntion  is  called  to 
the  fact  that  the  annual  spring  cleaning  otTcrs  a  good  opportunity 
to  introduce  new  electric  light  wires  or  to  extend  old  ones. 
The  manifold  advantages  of  the  electric  light  and  electric  fan 
axe  dwdt  on  in  this  little  folder  as  well  as  the  use  of  electricity 
for  motors  and  cooking  utensils.  The  electric  sign  as  a  business- 
getter  is  also  one  of  the  toirfcs,  and  the  compgmy  informs  its 


patrons  that  it  has  cxi>crt4  in  every  line  of  electrical  wotk  who, 
upon  request,  are  at  immediate  call.  This  folder  is  printed  on 
yellow  tinted  paper  in  red  and  black  ink,  and  across  the  top  of 
each  page  is  an  illustration  of  four  waiters  delivering  electric 
lamps  on  a  pfauter,  wliile  under  the  illnstratioa  are  the  wordsr 
"At  Your  Sarviofe"  "mere  dm  Brseses  Blow"  is  dm  title  of 
amther  timely  folder  printed  on  green  tinted  pwer  and  appro- 
priately flhistrated,  which  is  devoted  to  fan  motors.  The  com- 
pany reminds  its  patrons  that  the  fan  season  will  sooo  bagia 
and  that  it  is  time  to  have  last  year's  fen  put  in  good  conditiail 
or  to  buy  m  ur.-..  All  of  tlie  ii'!vr  ri i;.iti^  literature  is  altrtfr 
live  in  form  uinl  allows  botli  thoiiKlit  and  taste  in  the  arraiiKemeitt 
and  wording  The  officers  of  the  company  are  as  follows  :  T.  E. 
Murray,  president;  J.  Williams,  secrcLiry ;  K.  h",  Brady,  treas- 
urer; \V.  T.  Morrison,  acting  luan.igcr,  J.  P  Kadcliff^  Jr, 
general  manager,  and  \V.  J.  Chisholm,  superintendent. 


Variable  Speed  Induction  Motor. 

The  accompanying  diagram  indicates  a  system  for  variable- 
speed  operation  of  alternating-current  motors  as  disdoeed  in  a 
patent  issued  Uarcb  6  to  Ifr;  B»  G.  LmnN.  Tka  iavcntor  uu* 
a  polyphase  inductioii  motor  and  varies  die  apeed  bgr  chaaging 
die  frcqoency  ot  the'Cttnait  tnpplied  to  dm  madiiuaii  The 
motor  reorives  current  from  a  spMial  fnfucMy  tliaawer,  wUeh 
consists  of  a  rotary  converter,  the  field  magnets  of  whidi  are 
not  provided  with  magnetizing  coils,  alternating  current  at  a 
constant  fret^ucncy  being  introduced  at  the  collector  rings.  The 
rotary  :s  driven  at  any  desired  speed  by  means  of  an  alternating- 
current  series  motor.  When  the  rotary  is  stationary  the  fre- 
quency of  the  current  supplied  to  the  i;  duction  motor  is  eqoal 
to  that  of  the  main  system,  while  when  the  rottty  runs  at  syo- 


TnE  fan  topic  isaiwajpt  timcljr— nan  to  at 
Mirac  tiroes  than  at  others.  It  k  dwteg  tbe 
long  hoc  nightj  of  July  and  Augvitt  that  a 
loftly,  lightly  running  eleciric  fan  in  a  slccpiag  mom 
is  a  booo  to  swdtering  humanity. 

It  is  tbe  special  piovince  of  a  6n  to  keep  the  air 
in  motion — not  10  blow  directly  on  a  perwn  The 
perfected  electric  tan  it  thoroughly  adapted  to  use  in 
privato  wsidences.    It  may  be  eanicd  to  aajr  pait  of 

the  house  and  attached  to  any  convenient  lampsadut. 
For  the  ofllce  and  itorc  it  is  indispensable. 
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diRMOut  ipeed  the  bti^aeacf  h  wo.  By  lUMt  of  dM  circiiilt 
tbowa  in  tfi*  fwceiiiiNuiyim  ditfrnn  flat  voltage  inpteised  npon 


tAMME  VAMABlB-SrEED  INDUCTION  MOTOiL 


the  induction  motor  varies  with  the  frequ«itc>',  and  hence  the  core 
nnsnctiiat  o<  the  motor  n  GoattaiM. 


Maximum  Ki)iciency  of  a  Storage  Battery. 

Bv  Bemj.  F.  Bailev. 

THE  {ollowiiig  lest  was  conducted  in  the  laboratory  of  elec- 
trical engineering  ;it  llic  Utnvrr-  :y  ri  Mii  nig:.!!  by  F,  M. 
Gladden  and  B.  A.  Baker  uiitier  iIt-  Miinrvision  it  the 
writer.  The  objioi  >  i  'he  lest  was  lo  get  ihc  liit;hL--.t  posMb'i'  i  tli 
cicncy  from  a  storage  battery.  It  is  well  known  th^t  the  eiiicietKy 
increases  as  the  periods  of  charge  and  discharge  are  nude  shorter, 
and  in  order  to  make  tbesc  cycle.s  very  short  we  used  a  6o-cycle 
alternating  current  fninilhcd  from  the  city  mains  at  Tie  volts. 

As  ihown  in  the  Sgun,  we  paucd  tb»  aurent  thronSli  a  rlico' 
Stat  taA  ibit  pnaauj  of  «  lo-to-i  trinsfoRner.  Fiom  the  acc- 
ootaxy  of  the  tnuwfi»nner  we  aent  tbe  cunent  duangb  a  fnce 
box  to  an  dcctTodynunooKtcr  by  mcsm  of  which  we  detennined 
the  current  and  kept  it  constant  at  30  amp.  tv  varying  the  resist- 
ance in  the  primary  circtiit.  From  the  elecfrodynamometcr  the 
current  passed  to  the  storage  battery  consisting  of  two  if*j-;itiip 
hour  cells,  with  a  mtrmal  discharge  rale  of  ao  amp.  These  were 
connected  in  opp  '-iti n  i  that  they  n  iii'it  ii  t  discharge  through 
the  transformer.  We  used  a  double-poie,  double-throw  switch 
connected  as  shown,  to  facilitate  comparisons  of  the  voltage  of 
our  test  ceils  and  a  cell  which  we  used  as  a  standard  and  left 
upon  open  cirant  except  when  taking  readings.  Tite  differences 
in  voltage  were  so  small  that  we  ccnnecled  tbe  test  cell  in  oppo- 
Htion  to  our  standard  and  measured  the  differeiKe  in  voltage 
with  a  tnillivoltffieter.  TWs  hwtrnment  read  fimn  o  to  joo 
and  gave  .1  deflection  of  about  two-Airds  tlie  scale. 

At  the  Ix'gitming  of  the  tc<it  the  voltage  of  the  standard  cell 
was  2.074,  ^o.  I  w.ts  .0055  volt  greater  and  \o.  3  was  the  same 
as  the  sLmdard.  All  these  cells  discharged  gradually,  but  the 
test  cells,  with  the  alternating  current  passing  through  them,  less 
rapidly  than  the  st.indard  which  remained  on  open  circuit  The 
differeiKe  between  No.  t  and  the  .standard  was  practically  con- 
stant for  about  50  hours,  during  which  time  N'o.  t  was  probably 
discharging  slightly  into  No.  2  through  the  tranafbrmcr,  for  at 
that  titne  No.  3  had  gained  until  it  was  .0036  volt  ahead  of  the 
Standard.  From  that  time  on  the  e.m.f.  of  the  two  test  oells  fell 
off  at  nearly  the  same  rale  unti],  at  the  end  of  the  test,  taS.s 
boors  after  starting,  No.  i  was  .ootiB  volt  and  So.  3  .0050  volt 
ahead  of  the  shnidard,  whose  voUage  bad  dmppcd  lu  3.07J  volts. 


The  voilaga  of  the  staubnt  had  been  as  low  as  a.ogB  wlta>  bnt 
the  tempentuR^  which  varied  between  55*  and  4i5*  P.,  was  iitob- 

ably  high  at  the  end  of  the  test. 

The  quantity  of  tkctricity  p:i<;td  in  the  two  directions  certainly 
averaged  the  same.  CuiiicijuentJy  this  test  shows  that  the  am- 
pere-hour efficiency  of  a  storage  cell  when  worked  with  very 
shrirt  cycles  of  charge  and  discharge  is  almost  exactly  100  per 
i  ciit  In  tact,  the  loss  of  charge  is  not  SO  great  as  hi  a  cell  Stand- 
ing upoa  open  circuit. 

We  next  iflvestigated  the  watt  efficiency  of  the  cell  under  the 
same  circumstances.  We  measured  the  alternating  voltage  and 
watt  I01S  at  the  teimmaU  of  the  two  test  oells,  and.  osing  a 
20-to-i  nnltiplicr  to  make  the  deflcctioos  readable;,  we  got  no  a^ 
preciable  vantage.  The  loss  at  tio  eydes  per  seoond  was  i.ss 
waits,  pviag  tbe  high  cflkienqr  of  j|8.i  per  cent  by  Ae  focmnia: 

/  W 
i.ii  a 
/ 

 £ 

I.II 

In  whicfa  /  =  total  current 

E  —  e.m.f.  of  one  cell. 
I.II  =  form  factor  =  ratio  of  effective  current  to  atrerage 
current. 

W 

W  =  total  watts  lost  and  —  s  loss  per  cdl. 
a 

/  was  ao  amp.  and  £  averaged  a.07  veitiw 

In  getting  the  watt  elliefcney  we  assumed,  by  nring  i.ii  as  tbe 


miuaAii  OP  ooiniicinirt. 


fonn  factor,  that  the  voltage  curve  was  a  sine  curve,  which  is  ap- 
proximately correct,  .ind  the  dilTercncc  in  efficiency  is  negligible. 
The  specific  gravities  of  the  cells  showed  greater  density  for  the 
first  30  hours.  Probably  the  decrease  in  temperature,  also  indicated 
by  the  drop  in  voltage  of  the  cells,  more  than  made  np  for  the 
discharge,  and  this  caused  the  specific  gravity  to  rise.  Tbe 
average  densities  were  as  foUowa:  Cell  No.  i,  i.iyyy;  No.  *, 
1.1733;  sundard,  1.1702.  Tbe  average  of  all  was  i.i757- 

On  page  11  j  of  L>'ndon's  "Storage  Battery  Engineering"  the 
author  says:  "In  passing  alternating  current  of  various  fre- 
(luencies  through  two  electrodes  in»mer«ed  in  dilute  sulphuric 
acid,  .  .  .  at  low  irt.r.i'jiicK-s,  the  iltposit  sv:!;.  In ^ v.m'.  ;>cro.xiiJc, 
and  at  high  fr<-Tifncics,  white  sulphate  only  w.i*.  iii'^iiiK:-'^,  which 
fell  from  v.:r  iilito  as  fast  as  fomieil  In  rhv  f..:nu  r  ca.sc  the 
time  of  one  impulse  was  long  enough  (o  form  sulphate  and  change 
it  into  peroxide;  in  the  latter  the  impulse  lasted  only  long  enough 
to  form  the  sulphate,  which  was  thrown  off  on  the  succeeding 
impulie  m  tbe  opposite  direction.'* 

Ko  deposit  of  any  bhid  was  noticeable  in  our  experiment  and 
tbe  edls  showed  no  injury. 
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In  addition  I0  the  long  tm  we  ran  •  ohort  one  10  show  the 
effect  of  various  frequeiKici.   With  the  current  constant  at  20 

amp .  it  was  a»  follow* :  10  cycles.  97.4  per  cent. ;  ^5  cycles,  97.3 
per  cent.;  35  cycli-s,  97.6  per  cent.:  60  cycles,  97.8  per  cenl. ;  IJO 
cu  i.  ..  1)7, Jt  per  cent.  As  was  r\iHi:t.  .I,  the  cflicicncy  increases 
sijghtly  ,is  the  (refjiieocy  becomes  greater.  In  a  storage  cell  we 
have  at  least  two  losses,  an  I'R  lois  and  a  polarization  loss.  Ap- 
parently with  very  short  cyclca  of  charge  and  discharge,  the  |>olar- 
ization  doca  not  have  time  to  manifctt  itself  ami  we  have  the 
l*X  lost  viir- 


Interior  Illumination. 

At  llie  April  meeting  of  the  llUiminaiing  Engineering  SiKiety, 
which  was  held  on  April  12,  a  general  discusi^ion  «as  had  on  the 
snbjcct  of  interior  illumination,  intrtnluctory  papers  being  pre- 
sented by  Mr.  R.  M.  Scarle,  of  Mount  Vernon.  \.  Y  .  and  by 
Mr  Diiii-.;!,!?-  Ilr.nntt.  of  U.illimore.  M<1.  The  secretary  reported 
thai  the  membership  to  date  v.as  390.  and  it  was  announced  that 
the  next  meeting  would  he  held  .M,»y  11,  at  which  stiect  lighting 
by  incandescent  lamps  would  be  the  topic  of  disctttfiotl. 

The  paper  by  .Mr.  Scarle  dealt  spcctficalfy  wilb  the  proper  use 
of  gas  laiqpa,  and  pointed  out  the  neceieity  which  exists  for 
teachtng  the  general  puUic  to  employ  the  most  efficient  and 
effective  burners  for  tacb  elass  of  service.  One  of  the  icreaie>i 
sources  of  lost  is  found  in  the  absorption  of  the  liKbt  rays  by 
the  itlobes  .\  pt)rtion  of  the  loss  may  be  ,ittribiiti  I  :  1  ilie  frost- 
ing on  the  globci.  but  in  most  installations  slu  ui  iiiit  part  of 
till  <  v^niig  loss  is  caused  by  the  deposit  it  m  tin-  k1.1i,  -. 
winch  ilep«i>it  is  usually  much  greater  with  frosted  than  with 
clear  globes.  Poor  and  uneconomical  service  can  often  be  traced 
10  improper  supervision  of  the  lamps,  and,  in  this  connection, 
loo  much  stress  cannot  be  laid  on  the  importance  of  using  good 
lips.  In  selecting  the  locations  for  the  lamps  dnc  regard  sboold 
be  had  to  the  possible  service  wLich  each  lamp  can  render.  A 
sUgbt  change  in  the  position  of  a  lamp  may  cmne  the  light  from 
it  to  serve  more  than  one  purpose,  and  In  installing  the  lamps 
utility  should  not  be  sacrificed  It  is  to  the  advantage  of  the  gas 
company  to  encourage  the  use  of  [Kirtable  reading  lamps.  The 
author  expressed  the  opinion  that  each  petKon  should  work  for 
ilie  common  good  of  ilhiniiiialinK  eiigineerinK 

The  p;iper  by  Mr.  Burnett  pointed  out  llu  «  >  it  niiwrlancc  of 
securing  definite  information  or  rules  by  which  lamps,  and  par- 
ticularly  electric  lamps,  should  be  arranged  for  obtaining  the 
praper  iUnminating  effect.  The  illimiinatiqg  engineer  should  be 
well  versed  as  to  the  cfaaiacteristics  of  the  various  llluminanlii 
Tlie  author  presented  a  kmg  list  of  questions  tehting  to  specKie 
lighting  problems,  in  order  to  invite  diicusston  concerning  them. 
He  expressed  the  opinion  that  arc  lamps  are  hardly  to  lie  con- 
kitlered  ,>fceplable  for  illuminating  furniture  store  or  for  general 
r.-rir,-  l:;.:':tiii^:,  .m  l  t  i.it  incandescent  lamps  are  not  li'  t  suited 
to  vle|«iit>neiit  stole  lighling'  It  is  de*imble  that  some  ilehnite 
agreement  be  reached  with  reference  to  the  unit  of  illumination ; 
that  is.  whether  the  unit  should  be  candles  or  watts  per  square 
fdoi  of  floor  area  or  cubic  frM)t  of  rouin  volume,  or  whether  the 
foot-candJe  unit  should  be  used.  Already  some  veiy  good  resulia 
have  been  otained  by  plamihig  the  illmnination  on  the  basis  of 
from  one  to  two  watts  per  square  fooL 

Mr.  V.  R.  Lansingh  disc«s>e<l  in  det.ii!  several  of  the  lighting 
problems  mentioned  by  Mr.  Burnett.  t1  1  it  1  I'lat  the  nbicci 
tn  illuminating  a  store  window  is  botli  Su  .ii!i.itt  attention  and 
to  di«|ilay  the  goods,  .\11  lamps  should  be  hid  so  that  the  light 
d'>r«  imt  directly  reach  the  eye  of  the  ob-crver.  If  border  lamps 
are  used  they  should  be  well  shaded  In  regard  1r>  the  dilTcrcnt 
styles  »f  reflcitors,  it  may  *l>c  stated  that  the  trough  type  is  not 
as  efTectivr  ;is  the  cone  type,  due  to  the  limited  area  and  [msition 
of  the  reflecting  surfaces.  Store  fronts  should  be  illuminated 
by  lamp*  in  the  windows  and  not  by  ares  oiMside  over  the  tircct. 
For  large  jewelry  stores  are  lamp*  have  been  fornid  to  give  ex- 
cel lent  service.  It  i«  important  to  eliminate  all  glare  when  oflice 
lllthtirg  is  lieing  arranged,  and  fw  thU  purpose  the  office  lamps 


should  be  of  small  candle-power  and  well  distributed.  In  theatres 
the  illnmination  should  be  so  designed  that  no  lamps  arc  pLtced 
below  the  balcony  or  in  the  line  of  vision  between  the  spcciaturs 
and  the  stage.  It  is  incorrect  to  assume  that  only  arc  lamps  .'ire 
suitabii-  :  ii  department  stores,  because  the  illiiiiiinutii.  11  c.  n  lie 
carried  out  with  excellent  effect  by  means  of  incaniiescent  iamps. 

Dr.  A.  II.  Elliott  stated  that  with  both  gas  and  electric  light- 
ing excessive  fatigue  of  the  eye  is  produced  when  the  illumina- 
tion is  irregular  or  the  light  I*  of  hiipMper  coloT.  The  physio- 
logical features  of  illumination  present  mnneroos  problems  which 
should  receive  careful  and  thorough  study.  He  endorsed  the 
several  statements  made  in  Mr.  Searle's  paper  with  reference  to 
gas  lighting;  The  exlremdly  amatl  opcningi  »  globe*  at  the 
present  time  may  be  attrlbaied  to  the  eoatinued  use  ot  anti^aaled 
fixtures. 

Mr.  \V.  S.  Ki11i:>;l;.  v;:i:ik-ii^;  :n  llio  p  lint  of  view  of  the 
arcliilect,  reinaikii:  Um  mmt  Ui.uble  arises  ironi  the  excessive 
brilliance  11  tl-i  illuminants  than  from  the  lack  of  ir.iimnuuion. 
It  is  of  prime  importance  to  consider  the  distribution  of  the  lamps. 

Mr.  T.  J.  I.ytle,  Jr.,  in  continuing  the  discussion  nf  the  disad- 
vantage arising  from  using  concentrated  illuminalion,  pointed 
out  tliat  the  objeetion  which  has  been  urged  against  the  Welshach 
gaa  imntlc  on  account  of  the  excessive  whiteness  of  the  light 
haa  been  overcome  m  a  recently  developed  mantle  which  affords 
a  yellow  white  light  This  latter  form  of  laotp  i»  even  more 
elRcient  than  the  glaring  white  mantle.  The  nnet  effective 
illumination  is  that  obtained  from  tititcd-globed  lamps  used  in 
a  room  with  white  ceiling  and  cream-colored  side  walls.  The 
inverted  gas  burner  has  been  f. 'it  it  ii  be  quite  efficient,  and  it 
IS  1  speci.iUv  advantageous  for  t' .  i  ur.ii  r,  ,•  effects  The  real  prob- 
'.ir::-  u  hlrh  ci -nfroilt^  the  illumi!..\lin.^  i  nijini  cr  relrLtt;  to  the 
proper  seicclion  of  glassware  foi  tin:  Lmips  and  the  color  iciieinc 
for  the  rooms. 

Mr.  J  D.  Israel  congratulated  the  Society  on  the  good  work 
it  is  doing  in  bringing  together  the  diflerent  companies  in  the 
lighting  business,  and  expressed  the  hope  that  the  contractors, 
architects  and  manufaetnreni  would  al  get  together  for  the  good 
of  illuminating  engineerii«.  The  Fhiladelpliia  Electric  Company 
matnlains  a  special  department  whose  member*  devote  their 
whole  time  to  illuminating  engineering  for  the  ptirpose  of  estab' 
lishing  cordial  relations  between  the  coiupany  and  its  customers. 
Circular  letters  are  sent  regularly  10  the  cntlomer*  and  to  archi- 
tects and  contr.iclors. 

.Mr.  John  Campbell  stated  t!u;t  -In  tii;ijor  portion  of  the  exist- 
ing bad  illumination  is  dtic  to  the  misleading  statements  made 
by  the  different  sellers  of  apparatus,  and  10  the  prevalent  use 
of  rule  of  thumb  methods  in  deciding  upon  the  number  and  loca- 
tion of  the  illuniinants. 

Mr,  W.  D'A.  Ryan  remarked  that  it  is  extremely  diflicalt  to 
get  people  to  agree  to  use  Icn  light  nnilarmly  distributed.  They 
insist  on  ohtahiing  an  excw  of  brilliancy.  Mr.  E.  L.  EDiott 
thought  that  tile  fixture  manufacture  should  be  instructed  to  biflid 
the  fixtures  to  conform  to  scientifically  designed  larttpe  and  shades, 
and  that  it  is  absurd  to  assume  that  the  natural  )sw»  of  light 
will  be  changed  to  conform  to  the  desires  of  tin'  m.iiiMfactnrcr. 
who  seems  tu  wisli  to  dictate  just  what  >liape  of  fixture  sliall  be 
used. 


New  Telephone  Patents, 
wmuns  nuntoMY. 

The  wirele-s  telephone  has  been  nse<l  experlnn  ni.il iv  fm  ome 
lime,  but  it  has  always  been  seriously  hampercil  1  i,.iii-f  i  t  the 
low  energy  of  telephone  currents  The  practice  for  mh  li  «  I'liing 
h;is  been  to  earth  both  terminals  of  the  transmitting  circuit  and 
likrwi-r  h<ith  terminals  of  it*  receiving  circuit.  The  waves  sent 
out  from  the  two  tranamititiiig  terminals,  cutting  the  receiving  ter- 
minals nmse  a  flow  of  tekphotte  currents  in  the  receiving  drcdt. 
It  will  be  readily  understood  how  infmiteumal  must  be  the  re- 
ceived energy.  To  overcome  thi*  difficnhy  C.  P.  ColUns  proposes 
to  angment  his  transmitted  cnrretit  by  the  use  of  the  spcaidng 
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arc  He  aupcrinq^otca  Us  transmitter  fluctuations  upon  the  are 
in  tttch  a  «y  at  to  increase  |teaUy  the  cfiectivc  jioweT  flnctua- 
ikm,  Mr.  Callhit  bag  patented  this  combinatkM  of  are  and 
wiietcH  telephone. 

SYSTEM  OF  PAnry  msciNc. 
lor  f.ir::!i  r  iiv  i  it  has  been  found  neces>iarj-  from  the  fom- 
mercui]  ^Ia:u;^^ojnt  to  connect  a  coruiderabk  number  of  stations 
10  each  ]ir:c.  .ind  in  «gnaling  these  stations  code  rinRiuK  has 
generally  been  resorted  to.  Many  attempts  lo  obviate  this  code 
riniinv  have  hut  fixed  the  idea  in  the  minds  of  leteiitione  men 
of  its  iM«a»ty«  Scmi'^elcctive  ringing  affords  t  considenUe 
improvement  in  that  the  nwnber  of  code  riran  rtqnired  is  ksscncd 
and  beeauae  but  one-half  (be  Mts  n-f  iiTr^trd  upon  endt  ring. 
In  this  system  one-half  the  bells  arc  1'  £g<'il  off  each  side  of  the 
line  to  ground. 

A  modification  of  this  arrangement  has  been  ijjU;ittil  iy>  W. 
Carroll,  of  .Xiiamosn,  Iowa,  in  which  the  bells  are  bridged,  but 
the  exchange  drt<p  is  legged  oflf  "nr  limH  "f  the  line  to  ground. 
In  addition  to  this  the  generate  r  .i:  in  (is  is  provided  with 

a  switch  such  that  tlic  generator  may  be  cither  bridged  or 
grounded.  When  the  stations  uish  lo  signal  each  other  the 
generator  is  operated  bridged;  for  the  exchange  it  i*  operated 
grounded.  This  5>  stem  has  the  advantage  over  tha  aemi-iekclive 
that  the  exchange  is  never  called  except  when  a  connecltott  to 
another  line  is  desired.  It  hat  on  the  other  hand  the  diaad* 
vantage  of  a  more  complicated  code.  The  patent  for  the  new 
system  of  ringing  is  assigned  to  the  Kellogg  Switchhoard  & 
Supply  Compan.v 

I M i''i<uvEii  m.^NSMrniKi;  iikii  irs.. 

There  have  alwa\  <  been  rfcngnized  three  method*  of  improving 
transmission      Hir*l.  imprnving  (he  power  of  the  1r.in.snii(ting 

circuits:  Sfi-uii-l,   .:li].r.  n  :r:v;  tin'  '.<'li5itivencs»  of  lli<'  rr.ilvlt'K  I'lr 

cuil,  and  third,  unprovmg  the  transmitting  effintufy  ot  the  line. 
The  last  of  these  has  received  great  attention  of  late  and  tre- 
mendous strides  forward  have  been  made.  1-urlhcr  advance  of 
the  second  was  long  ago  abandoned  because  of  the  fact  that  the 
distmhances  heoomc  amplified  with  the  speech.  The  first  has 
heretofore  been  effected  fint  by  gndnally  improved  tnmsmittcrs 
culminating  in  the  "aoKd  bach"  granular  type;  and  second,  by 
improved  induction  coils. 

I).  M.  Tlii-rell,  of  Charleston.  S.  C.  has  now  improved  the 
arrangcraciii  of  the  circuit  itself,  through  purely  electrical  means 
It  is  Mr.  Therrell's  idea  that  if  the  primary  circuit  may  be  ar- 
ranged so  that  it  resonates  with  the  most  prominent  fretjuencies 
of  the  voice  currents,  a  very  much  more  powerful  effe*t  may  be 
impressed  upon  the  line.  The  general  trheme  is  set  forth  dia- 
grammatically  in  the  aceompaityiug  figure,  where  it  will  he  noted 
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that  the  induction  coil  is  divided  into  part*  each  in  an  independent 
circuit,  the  transmitter  being  :::  ;i::i)ther  branch.  There  Seems  to 
be  an  error  here  which  shuuid  be  noted.  It  is  claimed  that  the 
transmitter  will  affect  the  potentials  about  the  condc:-.-Lr,  i.  .iml  !^ 
If,  as  is  fair  to  suppose,  the  battery,  2,  is  of  constant  [>  itniti..! 
within  the  limits  of  worhing,  the  effect  of  the  transni  ttv  r  v  11 
insignificant  unless  a  resistance  or  coil  be  included  in  the  biutety 
drcuit,  3,  4. 

Graniiqg  this  resistance,  it  is  readily  Hndcrstood  that  the  differ- 
ence of  potcntnd  of  the  pointt  3  and  4  will  he  varied  with  tbe 
r<  distance  changes  of  (he  transmitter.  Theic  variations  will  cause 

sitrgings  in  the  coil  primary  circuits.  The  {nlrodoctioo  of  the 

condensers  admits  of  tunmg  the  various  primary  circuits  cndi 
to  a  prominent  voice  frequency  and  thus  largely  overcoming  the 
primarv  -  An  additional  impro\'ement  lies  in  the  u  ni|nii- 
saiiiig  transformer,  Iri  and  J>t.  This  irauifofiuer  is  arr.mgcd  to 
compensate  at  far  at  possible  for  the  Uwms  oi  iransfonnatioa. 


Letters  to  the  Editors. 


A.  I.  £.  E.  Election. 

To  Ihe  Editors  of  EUttrkal  World: 

Sunt:— The  approaching  election  of  oflkers  of  the  Amertam 
Inttitote  of  Declrical  Engineers  presenU  an  opportunity  for 
the  cscpretsion  of  views  whkh  I  have  long  held  and  whidi 
are  held  by  many  others  (the  majority,  I  hope)  in  the  Insti- 
tute, relative  to  the  office  of  President.  I  desire  particularly 
to  express  these  views' with  reference  to  the  coming  election. 

I  believe  that  no  man  should  be  elected  to  the  'ttic  '  ■  f 
President  of  the  Institute  unless  he  has  done  a  con.siilccabie 
amount  of  good  and  effective  work  in  advancing  the  best  in- 
terests of  the  Institute.  These  interests  can  best  be  advanced 
by  writing  papers;  taking  part  in  diMnis»ions;  Serving  on  Com- 
mittees and  those  other  and  similar  time-consuming,  tedious, 
and,  to  the  avenge  man.  dlttatteful  hinds  of  work  which  are 
abaolntely  etscntial  for  the  heit  tucccst  and  advanoemeiit  of 
the  Instltule  and  its  aims. 

I  believe  that  the  office  of  President  .should  be  hdd  out  at 
an  extra  inducement  to  men  of  high  standmg  in  electrical  mat- 
ters lo  do  work  fi  r  tlie  Institute;  .as  a  reward  for  such  worle 
when  done  wtli  md  conscienliou.sly  and  in  a  manner  showing 
Ihe  candidateV   finn---  for  office. 

I  have  no  sympasiiy  whatever  with  the  idea  of  niiikiug  a 
man  President  simply  and  only  because  he  is  of  high  stand- 
ing in  eleelrica!  work.  I  know  of  no  man  who  will  confer 
<in  honor  upon  the  Institute  by  becoming  itt  President.  On 
the  contniiy,  the  Ittstitute  honors  the  man  whom  it  elecu 
to  that  oflkc;  Such  honor  ft  due  Oiote  men  of  high  standing 
who  have  served  the  Institute's  best  interettt. 

For  the  ability  and  personality  of  both  the  present  eaniH- 
dates  for  the  ofiicc  of  President  of  the  Institute*  I  have  the 
highest  regard.  Besides  ability  and  standing,  one  of  tbeie 
nun  h;i-  the  additional  quaiificaii' m  uKiilioned  above;  ithe 
•ithcr  has  not.  If  the  former  be  ektltil,  it  1  be  due  to  his 
possession  of  the  r;ii,il:ti.  nti, us  in  question,  end  to  the  fact 
that  he  is  well  and  widely  tsiiown  to  the  membership,  tf  the 
latter  is  elected,  it  will  be  mainly  due.  I  believe,  to  the  fact  that 
his  friends  have  at  their  comitvand  the  commercial  organization  of 
the  immense  manufacturing  interest  with  which  he  it  ooit- 
ncctcd.  If  tuceesa  should  crown  their  ttrenuont  effoitt,  it 
will  constitute  a  most  regrettable  preecdcnt. 

Nbw  York.  Ralph  D.  Muaiwir. 

r,i  Ihc  l-diliirs  ui  Hhilncal  IVoilH: 
SiKs :— KiicluM-d  you  will  tin<l  a  copy  of  a  letter  which  Mr. 

Rrilph  I),  .\lershon  advises  me  he  '-  i-  .  vkid  you  to  publish.  I 
.lUo  vnclose  copy  of  my  reply  which  may  inleresi  you.  .ind  which 
>oii  are  at  liberty  lo  use  as  you  may  detire. 

S(  HCMECTAOY,  X.  Y.  E    W.  RiCK,  Jk. 

I'llie  letter  from  Mr.  Mershon  enclosed  is  idenlical  nith  that 
printed  above,  except  that  in  the  latter,  in  the  fifth  line  from  the 
end,  the  words  "I  hdieve"  aic  added  after  the  word  "due."  We 
print  bdow  the  reply  of  Mr.  Rice.— Baa.] 

Dk AR  .\!k  Mershon: — I  have  received  your  favor  of  .\pril  2, 
tnciosiiig  copy  of  a  letter  which  you  propose  to  send  to  one  or 
more  of  the  electrical  journals  for  publication. 

I  fully  appreciate  and  reciprocate  your  friendly  spirit  and  com- 
plimentary references  to  myself. 

While  i  respect  the  views  you  have  expressed.  I  presume  it  i" 
aearoely  necessary  fbr  me  to  say  that  I  do  not  think  that  it  i> 
for  the  best  intcretu  of  the  Inttittttc  that  the  choice  of  President 
sho^  be  mvariaUy  limited  in  the  inamier  ynn  suggiest 

It  it  trne  that  owing  to  the  great  dcmamda  upon  my  time  I 
have  been  unable  to  contribute  much  to  the  Institnle  papers  or 
discussions.    This  h.i--  nni  li,<  ii        ti.  :i''.>  lack  of  intere^t. 

If  elected  President  I  would  not  only  regard  it  as  a  great  honor, 
but  as  a  spectal  call  to  work,  to  which  I  would  respond  le  the 
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best  of  my  ability  by  giving  ih«  necessary  time  and  effort  to  the 
duties  of  the  position. 

I  confess  I  do  not  understand  the  closing  paragraphs  of  your 
proposed  letter,  in  which  you  say,  "If  the  latter  is  elected,  it  will 
be  mainly  due  to  the  fact  that  his  friends  have  at  their  command 
the  commercial  organization  of  the  immense  manufacturing  in- 
terest with  which  he  is  connected.  If  success  should  crown  their 
strenuous  efTorts  it  will  constitute  a  most  regrettable  precedent." 

I  would  heartily  disapprove  of  the  use  of  any  commercial 
organization  for  election  purposes.  Of  course,  many  of  my 
friend.s  are  naturally  associated  directly  or  indirectly  with  our 
organization.  Their  votes  have  helped  to  elect  past  ofhccrs  of 
the  Institute.  You  surely  do  not  mean  to  suggest  that  such  men 
can  be  improperly  influenced.  In  my  opinion  they  would  resent 
as  quickly  as  yourself  a  suggestion  to  act  in  any  manner  not  in 
absolute  accord  with  their  own  personal  views  as  to  the  best 
interests  of  the  Institute. 

I  hope  that  the  coming  election  will  be  in  every  respect  con- 
ducted upon  a  plane  in  keeping  with  the  best  traditions  and  high 
character  of  the  Institute.    Yours  very  truly, 

E.  \V.  Rice.  Jr. 


(We  desire  to  express  our  agreement  with  Mr.  Rice  in  his  com- 
ment on  the  suggested  limitation  of  choice  of  President  of  the 
Institute.  The  custom  of  generations  has  been  to  select  as  tlie 
head  of  national  and  other  professional  and  scientific  bodies,  men 
who  have  been  leaders  in  the  respective  fields — whose  work  has 
been  most  fully  representative  of  the  higher  aims  of  such  bodies. 
To  subordinate  these  considerations  to  those  proposed  would  be 
apt  to  have  two  unfortunate  consequences,  particularly  in  the  case 
of  an  engineering  body.  In  the  first  place,  the  public  at  large 
and  the  many  within  a  profession  who  do  not  keep  in  close  touch 
with  the  society  representing  it,  might  have  placed  before  them 
as  representative  of  a  profession  one  who,  though  an  assiduous 
worker  within  the  society,  would  be  far  from  meeting  this  quali- 
fication. .\nd  second,  a  member  of  such  a  society  who  is  in  no 
sense  a  leader  in  his  profession,  but  ambitious  for  its  highest 
honor,  might,  under  the  proposed  conditions,  easily  qualify  him- 
self for  nomination  by  perfunctory  contributions  to  the  Traiua(- 
lioHS  and  discussions  and  by  enforced  activity  in  routine  society 
work.  Finally,  in  the  specific  case  of  the  American  Institute  of 
Electrical  Engineers  under  its  present  organization,  the  oppor- 
tunities for  acquiring  most  of  the  suggested  qualifications  would 
be  very  largely  confined  to  members  resident  in  New  York  City 
or  vicinity. — El>s.] 


Tlie  Magnetism  in  Induction  Motors. 


To  the  Editors  of  F.lectrical  World: 

Si«s: — The  writer  wishes  to  call  attention  to  a  fact  connected 
with  the  space  di>tribulioii  of  the  flux  in  an  induction  motor 
which  is  not  mentioned  in  the  article  on  this  subject  by  Messrs. 
H.  F.  and  H.  W.  Connell  in  your  issue  for  February  34.  Messrs. 
Cnnnell  found  that  in  the  coils  wound  around  the  individual  teeth 
of  an  induction  motor  there  are  induced  sinusoidal  c.m.f's  equal 
in  their  effective  values  and  shifted  against  each  other  as  many 
electrical  time  degrees  as  the  coils  are  placed  electrical  space  de- 
grees apart,  which  proves  that  the  magnetic  flux  over  the  pole 
arc.  as  measured  at  the  teeth,  has  a  sinusoidal  >pace  diMribulion 
and  travels  synchronously  around  the  air-gap,  but  it  does  not 
show  that  the  ordinary  .nssumplion  that  the  flux  is  proportional 
to  the  magnetomotive  force  divided  by  the  reluctance  is  incor- 
rect when  applied  to  an  induction  motor. 

In  treating  of  (he  flux  in  induction  motors  it  is  necessary  to 
consider  both  the  primary  and  the  secondary  magnetomotive 
forces,  the  combined  effect  of  which  is  to  produce  the  apparent 
sinusoidal  space  distribution  of  flux  when  the  rotor  revolves  at 
synchronous  speed.  It  is  to  be  noted,  however,  that  the  flux 
density  must  be  constant  from  one  current  point  to  the  iwxt, 
properly  considerinK  both  the  primary  and  the  secondary  cur- 
rents. Thus  at  that  instant  when  a  certain  primary  t<ii>th  )<■  ex- 
actly opposite  a  wond.iry  tooth,  the  primary  tixith  is  submitted 


to  a  resultant  magneiomolive  force  which  is  constant  all  over  the 
tooth,  and  the  flux  density  will  be  practically  constant  over  the 
tooth  area.  It  will  be  seen,  therefore,  that  considering  the  tooth 
area,  in  distinction  to  the  pole  area,  the  space  distribution  of 
the  flux  is  not  sinusoidal.  The  actual  instantaneous  space  dis- 
tribution of  the  flux  will  depend  upon  the  relative  mechanical 
positions  of  the  primary  and  secondary  teeth.  That  is  to  say, 
the  magnetic  field  varies  slightly  in  form  from  instant  to  instant 
and  revolves  with  a  non-uniform  speed,  so  that,  in  spite  of  the 
non-sinusoidal  field,  sinusoidal  cm.f's  are  generated. 

Although  the  final  result  is  practically  the  same  as  though  a 
sinusoidal  magnetomotive  force  revolved  synchronously  around 
a  non-uniform  air-gap,  the  effect  must  be  attributed  in  part  to 
the  mechanical  shifting  of  the  primary  and  secondary  magneto- 
motive forces. 

HiNSPALi,  III.  R.  E.  Hellmunp. 


Polarized  Relay. 


To  the  Editors  of  Electrical  11' or  Id: 

Sins : — While  in  London  in  December.  1000,  I  was  engaged 
making  experiments  with  a  view  to  developing  a  system  of  sub- 
marine signaling  which  required  a  polarized  relay  of  much 
greater  scnsilivcnes-s  th.m  any  of  the  ordinary  type,  and  failing 
to  /ind  anything  of  the  kind  either  on  sale  or  in  the  catalogues, 
I  designed  and  made  the  one  shown  in  the  accompanying  photo- 


VltW  UK  llil..\HIZf:i>  DELAY. 

graph,  which  did  the  work  easily,  though  obviously  leaving  much 
to  be  desired  on  the  score  of  mechanical  refinement. 

It  will  be  seen  lh;it  the  movable  coil  is  mounted  in  jewels  over 
a  stationary  core  in  the  ordinary  D'Arsonval  manner,  and  the 
T-shaped  aluminum  needle  has  a  light  soft  iron  arc,  capped  with 
platinum  at  the  contact  end,  which  plays  between  the  adjustable 
cont.icls  on  either  side.  The  control  is  magnetic  and  adjustable 
over  a  wide  range  by  means  of  the  screw  .ittached  to  the  per- 
manent controlling  magnet :  and  since  the  angular  motion  of  the 
contact  cap  need  not  be  more  than  .01  mm.  for  the  work  in- 
tended, a  high  degree  of  sensitiveness  ni.iy  be  attained  with  suit- 
able proportions  and  coil  resistance,  by  careful  manipulation  of 
the  control  The  coils  shown  on  the  permanent  magnet  arms 
,ire  intended  for  use  only  when  receiving  unidirectional  impulses 
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and  aie  tlun  inversely  connected  to  weaken  the  control  at  liie 

critical  raoraent. 

It  is  evident  that  many  dnnges  can  be  rang  on  this  itistrumenl; 
either  by  snbstitntiiig  ■  petmaDent  ntafnet  for  the  soft  iron  trt, 
with  an  ore  to  the  polarities  in  referenca  lo  die  main  field,  or  giv- 
ing a  wide  sweep  to  tlie  nnjor  magnet  to  leaien  its  tnflneoee 


on  the  local  field,  etc..  etc.  But  in  practice  with  about  the  pro- 
portions shown  the  local  field  dominates  the  stray  field  at  any 
useful  point  of  adjustment. 

These  fads  aie  evoked  hir  patent  V<k  8i45oi>  iuoed  hjr  the 
United  SUtea  Faint  (Mka  on  Match  & 

M.  J.  Leo  Datt. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Magnetic  Induction  and  Hysti-r\-sis  Loss  in  Arntalurcs.—'X HOm- 
TON.— A  pajicr  read  before  the  New  Castle  Section  of  the  British 
Inst.  Elec.  ling.,  giving  an  account  of  experiments  on  the  distri- 
bution of  magnetic  induction  and  on  the  hysteresis  loss  in  anna> 
tures  with  toothed  core^  hollow  and  solid.  Two  methods  were 
used:  First,  the  distribution  of  magnetic  induction  was  directly 
measured  by  search  coils  u'ound  in  small  holes  drilled  through 
the  core  parallel  to  tlic  bliait     The  scrond  nirthfid  was  Hcle- 
Shaw's  method  of  observing  stream  lines  in  viscous  liquids,  which 
yidds  a  vivid  and  graphic  analogy  to  the  unseen  magnetic  ph^ 
nooena.  The  conclosions  are  sunmarised  as  folhiws:  The  aiag> 
netiiation  of  Ae  teeth  in  slotted  armatures  Is  not  alternating  but 
rotating,  and  at  the  same  time  fluctuating:  that  of  the  core  is  ro- 
tating, but  by  reason  of  the  distribution  of  density  in  the  core 
not  being  uniform,  it  is  unevenly  distributed,  being  greatest  at 
the  outer  carts. below  the  teeth.  The.  ratio  of  the  mean  dissipop 
(km  cMBdent  to  that  eonespondhig  to  the  mean  density  is  found 
'\lf  ifie  •OthOf's  experiments  to  be  about  0.8.    The  coefficient  for 
the.  teeth  alone  is  about  0.00105  joule  per  cubic  centimetre  per 
■cycle;  that  for  the  core  o  ooto8.    The  low  value  for  t;ic  teeth  is 
caused  by  the  drop  in  density  between  the  poles  and  by  the  fact 
"tiiat  it  is  rotating.  An  interesting  conclusion  is  that  the  Stein- 
nets  nde  for  calcnlating  iron  losses  yichls  resullf  which  are  too 
Ugh  In  the  case  of  the  armature  teeth.  This  is  due  to  the  fact 
that  the  flux  through  the  teeth  i>  not  alternating,  as  is  generally 
supposed,  but  rotating  and  fluctuating  at  the  same  time.  This 
announcement  is  worth  noting,  for  it  happens  occasionally  that 
the  flux  denaity  in  the  teeth  of  a  particular  machine  is  kept  com* 
parativdy  low  so  u  to  rednee  the  imagined  losses  in  the  teeth 
and  the  expected  high  rise  in  temperature.    But  if  the  losses  are 
actually  less  than  implied  by  the  Steinmctz  formula,  the  flux 
densities    may  be   increased  oqrfcipondingly.— Lond.  BUe„ 
Karcb 

TttHmg  tniuetion  Motors,— Hm/r.—An  account  of  tests  of  an 
induction  motor  by  Bach-WQg.  The  method  employed  is  due  to 
Bragstad,  and  is  really  an  adaptation  of  the  well-known  method 
-of  finding  the  losses  in  one  motor  by  driving  it  by  another, 
which  has  been  accurately  calibrated.  The  motor  used  was  a 
direct-current  separately  excited  one,  direedy  coupled  to  die  in* 
-duction  motor  under  test.    Four  sets  of  readings  were  taken: 

(1)  The  posver  taken  by  the  direct-current  motor  running  light; 

(2)  the  power  taken  by  the  direct-current  motor  \v!n-:i  ci  -jplcd 
to  the  induction  motor,  both  primary  and  secondary  being  upen- 
dicnited ;  (3)  the  power  taken  hy  the  direct-current  motor  when 
'the  primary  was  connected  to  the  polyphase  suppiyi  the  saoondaiy 
being  open  ;  and  (4)  the  alternating-current  power  supplied  to 
the  primary  in  the  latter  case.  Readings  were  made  in  all  cases 
for  various  speeds,  both  above  and  betow  synchronism.  The  re- 
sults obtained  in  this  way  on  a  20-hp,  six  p^lc,  so^yde,  three- 
phase  OMlor  are  ^own  in  Fig.  i,  in  which  the  curves  are  num> 
%ered  to  corrc^iond  with  the  four  sets  of  readings  mentioned 
above.  Perhaps  the  most  striking  peculiarity  of  the  figure  is  the 
sudden  break  in  curves  3  and  4  when  passing  thrnuijh  the  syn- 
chronous speed.  Explanation  of  this  break  is  gr.  >  n  The  5t:itar 
iron  loss,  b,  is  the  mean  of  the  two  readings  of  the  aitemati;ig- 
•cnrrent  power  sttppliod  to  the  stator  at  synchronism.  The  fric- 
tion loss,  «,  is  given  ^Sreedy  as  the  differenoe  between  cur\'es  t 
and  2.  The  mean  difference  between  curves  a  and  3  at  s>'n- 
chronism  gives  the  generally  neglected  loss  in  the  teeth  of  the 
stator  and  rotor  due  to  their  rapidly  pulsating  flux.  As  the  loss 


is  caused  by  the  rotation  of  the  rotor,  the  power  necessary  to 
cover  it  must  be  supplied  by  the  rotor,  and  will  be  included  in  the 
load  on  the  direct-current  motor  in  experiments  3  and  4  without 
affecting  the  reading  of  the  stator  iron  loss  on  the  altematum^ 
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current  wattmeter.  In  the  case  of  an  ordinary  induction  motor 
running  light,  this  loss  in  the  teeth  will  have  exacdy  the  same 
effect  as  am  increase  in  the  friction  and  wfaidage.  The  variooa 
losses  in  the  example  given  work  out  as  follows:  Frictioo  tosq, 
100  watts;  stator  iron  loss,  250  watts;  loss  in  teeth,  230  watts. 
The  sum  of  these  three  amounts  t:>  580  w.itts,  whtrcas  when 
running  light  in  the  ordinary  way  the  losses  amounted  to  57$ 
watts.  This  dose  agreement  was  found  in  dl  euet.  The  wddiB 
break  in  curves  3  and  4  at  «yiMhronism  anoontt  to  100  wattt^ 
corresponding  to  a  hysteresis  loss  hi  the  stationary  rotor  of  SO 
watts;  at  synchronous  speed  this  loss  is  non-cxisfcnt  In  this 
example,  therefore,  two-fifths  of  the  no-load  losses  were  due  to 
the  rapidly-pulsating  flux  in  the  teeth.  The  results  obtained  by 
the  author  also  show  the  inaccaraey  of  Benischke's  assumption 
that  the  slip  at  no  load  can  be  taken  as  a  measure  of  the  no-load 

IOaseB.^dOnd.£f#r.,  March  .10. 

Lamps  and  Lighting. 

Mercury  Arc. — Ciiild. — An  account  of  an  experimental  inves- 
tigation of  the  conductivity  of  vapor  from  the  mercury  arc.  The 
ei^eriments  of  the  author  show  that  the  space  in  die  tiibe  coo* 
nected  with  a  mercury  arc  becomes  highly  conductive.  A  lumi- 
nous space  griiil  i.illy  spreads  out  from  the  arc  and  the  front  of 
this  region  has  the  greatest  luminosity  and  the  highest  conduc- 
tivity. TUa  coaductivity  is  not  due  to  ions  coming  from  tho 
arc^  nor  to  nys  sent  out  by  it  It  is  not  due  to  any  leakage 
over  the  surface  of  the  glass.  It  is  probably  not  doe  to  the  high 
temperature  of  the  gas.  .'\  probable  explanation  is  that  when 
ions  first  recombine.  they  are  in  a  condition  of  unstable  equi- 
librium much  like  the  atoms  of  radio-active  matter,  and  often 
break  up  again,  this  being  a  form  of  ionization  which  has  not 
heretofore  been  studied.  There  is  an  e.m.f.  between  electrodes 
inserted  in  different  parts  of  the  tubfc  This  is  poasibly  due  to  the 
more  rapid  diffusion  of  the  negative  ions.— PAy*.  Rev.,  April. 

Tht  Kuscl  Lamp, — .\  note  stating  that  Kuzcl  seeks  leave  to 
amend  one  of  his  patents  for  incandescent  lamps,  alleging  as  the 
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reason  a  tnisunderstauding  on  the  part  of  his  Vienna  patent 
agent.  He  desire*  to  tntert  the  foUowing  words  after  tbe  de- 
scription of  the  meuM  lor  ndueiiii;  4he  refraetible  metsls  to  « 
colloidal  state:  "Tiiese  colloidal  tnetali  can  be  used  eitlier  in  a 

more  or  less  liquid  or  gelatinous  form,  coiu^ilning  more  or  less 
of  the  imbibition  liquid  or  in  a  solirl  fcrtu  obiained  as  usual, 
for  instance,  liy  cautiously  evTiprnamiR  colloidal  solutions,  or 
dryiqg  sndi  precipitated  sols,  gels  or  colloidai  suspeasions." 
— Lond.  Blee.,  Harcii  30. — A  description  of  the  method  of 
Bredig,  which  is  said  to  be  used  by  Kuzel  for  the  production  of 
the  colloids,  may  be  found  in  an  article  by  Burton  in  Phil,  Mag , 
April. 

Cottductivity  of  Nertui  Filamtnt—Set  abstract  of  the  paper  by 
HoTton  on  condnclivity  of  metallic  oxides  under  "Elcdropliysics." 


Eledncal  P.qulptnent  of  Collu'ry. — SpASKS. — An  illustrated 
paper  on  (h«  ei«<c(rical  cquipiticnt  of  the  Aberdake  collieries  of 
the  Powell  DufTryn  Company.  They  produce  one  and  one-quar- 
ter million  tons  of  coal  per  jrear.  Six  of  tbe  nine  pits  in  ^is  val- 
kr  liiirnierljr  had  isolated  difect-current  pbnts  feoeradns  at  aoo 
or  400  volts  for  lighting  and  power  purposes.  One  generating 
plant  has  now  been  erected  which  will  serve  the  whole  district, 
eight  square  miles  111  area.  Soiuc  of  Uil-  miiiei  arc  four  miles 
from  the  power  station.  The  three-pliase  system  at  50  cycles 
and  3,000  volu  is  used  with  overhead  transmissioa  lines.  The 
existing  diteet^nmnt  motors  are  utilized,  ig  motors  liaTing 
a  total  rating  of  3to  hp,  being  grouped  at  one  pit  and  driven 
fronj  the  three-phase  system  by  a  motor-generator  supplied  by 
3,000  volts.  The  power  station  is  equipped  to  deal  with  an 
average  load  of  1,500  kw,  this  demand  being  met  either  by  a 
t,50O-kw  or  two  750-kw  sets  during  tbe  day  and  one  750-kw 
set  daring  tfac  nigiit  and  on  Sundays.  The  altematoiSi,  one  of 
ajOOO  and  two  of  tjoeo  kilovolt-amperes,  are  three-phase  star- 
connected.  The  transmission  lines  are  designed  to  supply  6,000 
hp  in  motors  and  consist  of  liard-drawn  copper  I'or-.durtors  sup- 
ported on  creosoted  wooden  poles.  Substations  are  provided  at 
the  different  mines.  The  motors  may  be  divided  into  two  classes : 
Variable-speed,  for  haulage  and  hoisting,  and  constant-speed, 
for  driving  hta,  pomps,  screens,  conveyors,  and  machinery  in 

workshops  .ind  .i  briclcynrd-  Forty  iv.otors  of  the  first  typr  were 
at  work  in  January,  igu6,  varying  in  r.iiing  from  300  hp  to  25 
hp,  and  37  of  the  second  type,  from  180  hp  to  5  hp,  totalling 
1,450  hp.  Last  January  tbe  total  power  at  tbese  pits  was  12,170 
hp,  of  wbidi  4^10  was  electric;  the  remainder  of  7,460  being  ob- 
tained froin  steam  engines.  Details  are  given  on  gearing  and 
operation  of  the  motors. — Lond.  EUc,  March  23  and  30. 

Electric  JVinding. — Hoochwi.skeu — .\  paper  rcail  before  the 
Newcastle  Section  of  the  TBrit.)  Inst.  Elec.  Eng.  and  reply- 
nig  to  Mine  of  the  criticisms  in  a  recent  paper  of  Kfonntain 
whieb  ^wed  certain  disadvantages  of  electric  winding  com- 
pared with  steam  hoisting.   The  present  au^r  criticizes  this 

r  r-^i  r. -i'on  .is  unfair,  and  cans-dcri  main  windjnf;  as  not  only 
3  suitable  application  of  electric  driving,  but  as  the  principal 
and  the  most  urgently  needed  a;  p'icatioa  of  electricity  to  eol- 
lieiy  work.— Load.  EUc.  &Iarch  23. 

Croncr.— An  illtistrated  artide  on  the  a^lication  of  direct- 
cnrrent  motors  for  cranes  and  some  aoceasoriesv— L7h4,  EUt^ 
Febrttaty  10. 

Traetloa. 

i  Trac'-.on  on  Main  Lines  in  F:ir<'tT.  -Dav/sos. — A 
long  illustr.-4tcd  article  in  which  the  author  analyzes  the  steam 
railroad  suburban  tr,iffic  conditions  about  London  and  Berlin, 
and  points  out  the  necessity  (or  the  electrification  of  these  lines. 
He  also  describes  and  compares  the  different  systems  of  heavy 
electric  traction  and  Qrpes  of  cars  for  stiburban  service  in  Eu- 
rope. He  reaches  the  conclusion  that  In  addition  to  the  disad- 
vantages of  the  third  rail  and  the  greater  cost  of  the  direct- 
current,  as  compared  with  single-phase  system,  the  latter  pre- 
sents So  many  advantages  that  it  would  appear  to  be  the  only 
system  which  with  oat  present  knowledge  will  fill  nearly  all  tbe 
requirements  of  railway  men,  and  is,  therefore,  the  most  suitable 
for  handling  the  subufhan  traflic  of  our  main  line  railways. 


Electrification  of  main  lines,  as  far  as  long  diitaiice  and  goods 
traffic  is  concerned,  may  be  made  under  special  circumstances, 
but  does  not  appear  to  be  likely  to  be  adopted  m  tiie  near 
future,  as  far  as  Great  Britain  is  concerned,!— ft  A'y  /w^ 

April  -. 

Single  Phase-  Truiiiun.  -A-a  illustrated  article  on  the  experi- 
mental siiig^e-pliase  traction  installations  on  the  Swedish  sta;e 
railways  which  have  been  repeatedly  referred  to  in  the  Digctt. 
A  description  is  being  given  of  the  various  types  of  apparatas 
vaei,  and  of  the  line  construction  which  is  being  tried.— The  state 
issue  contains  a  note  on  single-phase  equipment  for  the  Central 
Illinois  Construction  Company.— S'*.  R'y  Jour.,  ^^a^cll  31.— Warr: 
Leonard  replies  in  a  letter  to  the  criticisms  by  1-ammc  t  Hl- 
motor-generator  system  and  says  it  is  his  present  bc^ici  that  "at 
tbe  same  qwed,  ventilation,  hp,  and  other  determining  conditioBi 
the  losses  would  be  too  per  cent  greater  in  the  comnraiaing 
single-phase  motor  system  than  in  the  direct-current  series  moier 
system,  and  that  its  weight  would  be  about  go  per  cent  greattr." 
He  challenges  Lamme  to  publish  complete  data  and  c.irses  of 
the  Westinghouse  Company's  New  Haven  locomotive,  tn  which 
case  he  will  publish  simultaneously  cQuivaletit  data  on  the  Ward 
Leooard-Oerlikon  k>oomotive.— f  t.  R'y  Jow^  April  7. 

TnmtPorttr  Bridge.— yfnsm.-^A  paper  on  the  Widnei  and 
Runcorn  trnnsportcr  bridge  over  the  river  Mersey.  The  bridge 
is  similar  in  construction  to  an  ordinary  cable-stiffened  suspen- 
sion bridge;  but  iiwtead  of  the  costly  high  level  approaches, 
trafik  is  carried  across  by  means  of  a  car  suspended  froin  a 
trolly  monlng  oa  the  imderside  of  the  stiJIening  girdertt  aad 
driven  electrically^f-ljond.  £he^  Mardi  301 

Ovtrkead  Cotutruetim.— An  illustrated  deseripdoo  of  the 
overhead  catenary  construction  for  the  New  York,  Ncw  Haven 
&  Hartford  fUilT«ad.—St.  R'y  Jour  ,  April  7. 

Folding  Step.-^Aa  illustrated  description  of  a  new  foUding 
step  for  tramwagr  cars.— Lond.  EUc^  March  30. 

Ettetrie-GaioKHt  ^uloMtfttfn.— (fesnrAiAn.— The  niterail 
combustion  motor  on  automobiles  has  the  disadvantage  of  lack  of 
Ikvibd  ty.  The  rational  way  of  overcoming  this  draw-back  con- 
sists ui  aiilmg  clcctricaliy  tbe  internal  combustion  motor  by 
combining  it  with  a  dynamo  connected  to  a  storage  battery. 
This  combined  set  represents  a  group  which  runs  at  practically 
constant  speed  at  all  loads  since  the  dynamo  with  the  stonge  hat' 
tery  furnbhes  die  needed  overload  or  consumes  that  part  of 
the  energy  which  is  not  needed.  The  author  discusses  applicati'cn 
of  this  general  principle  on  aiitomobiks,  tramways  and  electric 
boats.  The  same  issue  contains  a  description  of  a  locomotive 
of  Pieper  for  railways  operated  by  the  above  system.— LVad.  EUi, 
Febnisiy  lOi 


Coitdu:  th  ily  of  Metallic  Oxuu-s  -  Horton. — An  investigation  0: 
the  variation  of  electric  conductivity  of  solid  metallic  o\'\4cy 
with  change  of  temperature,  with  a  research  into  the  question 
whether  the  conduction  is  carried  on  clectrolyticaily  or  metal' 
lically.  The  oxides  experiroenled  on  were  lime,  baryta,  niai' 
nesia,  bismuth  trioxide,  plumbic  oxide,  cupric  oxide.  sodtuiB 
peroxide  and  quartz.  Ncrnst  has  given  reasons  for  supporiiW 
the  coii  lottivity  of  metallic  oxides  to  be  electrolytic,  the  ch;ft 
of  these  being  (a)  that  definite  traces  of  electrolysis  were  fooni 
in  some  case*  (the  chemical  composition  at  the  cathode  aftc- 
the  current  had  been  allowed  to  flow  through  the  oxide  if 
a  long  time  being  found  to  be  different  from  that  at  the  anode): 
(b)  the  condtielivity  01  a  mixture  of  oxides  was  t'o-.md  to  br 
much  greater  th.ni  ihit  of  each  oxide  separately.  N'crnst  ^tatff 
th.1t  the  products  of  electrolysis  are  continually  rccon^hiniTii, 
and  thus  the  supply  of  electrolytic  ions  is  kept  up.  The  conclusioii 
of  the  present  author  from  bis  experiments  is  jmt  the  o|p(^ 
site  of  this  view  and  is  that  the  conductivity  of  the  oxides  i» 
vestigated  is  in.Tinly  metallic.  In  some  cases  a  feeble  pohriratiOB 
ciiircnt  nr  other  signs  of  electrolysis  were  obser\-ed.  In  thest 
cases  both  metallic  .and  electrolytic  conduction  are  assiirted  t' 
be  associated  in  the  same  stibstance.  Some  o.xide?.  like  ChO 
show  no  trace  of  electrolysis,  and  the  author  thinks  tfast  if  tlx 
conduction  of  electricity  through  these  w«a  cnrled  on  by  mma 
of  eleetrolylic  ions  some  evidence  of  the  liberation  of  the  |in>- 
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duet*  of  dcctcBljMit  womld  Imvc  beta  cterincd  in  the  expcri* 
ntnl  in  wUdi  a  Cttmat  w»  pu*ed  Uira«|h  oxMe  of  copper  wtrile 
It  was  healed  in  a  vacuum.  The  diitiiiction  belwcen  eU-rtn  lytic 
and  metalltc  conductivity  is  often  based  on  tlic  sign  ot  ihc  iciii- 
perature  cijcfficitnt  of  the  cjiid  ictiviiy  nf  ti>e  conductor  in  ques- 
tion. If  tile  conductivity  'Ifrrr.isi  s  «  iih  the  riie  of  lem^ratnre 
the  conduction  is  taken  to  tw  imt.illu-;  if  it  incrcaics  witJi  rise  o: 
temperature  the  conduction  ;s  consiiiered  to  be  electrolytic.  But 
the  author  tUnks  that  this  rule  is  one  with  »o  many  exceptions 
that  it  is  useless  for  deciding  the  question.  In  cases  of  dectrolytk 
eoeductivity  the  increase  of  conductivity  with  rite  of  tempera- 
tnre  »  dtie  to  the  iacreaaed  niobilitjr  of  the  iaai  at  a  higher 
temptiaturc.  The  author  ttmitf  thit  the  eiwnaotii  hurease 
of  the  conductivity  of  toVd  metallic  oxides  at  higher  tempera- 
tares  cannot  be  explained  bi  the  same  way,  and  that  it  is  rather 
due  to  ri  large  jntrcasc  of  the  number  of  the  iienn'ivrly  charged 
corpuides  which  carry  Ihc  current  in  ihe  case  01  itu'l.illic  c  jri- 
duction.— PA*/.  Mag.,  April. 

Phosfhoretcfncf  —DtrBaLiit.—A  paper  in  which  the  author 
advances  a  theory  of  phosphorescence  based  upon  ihermo- 
Imnincsoeaoe  and  ihe  coloration  of  phoqihoreKient  liodica  by 
the  adiatioB  which  exdlct  them.  Ifany  phoqliorcaeeiit  bodies 
are  colored  during  phoiphomcenoe.'  Tida  colonttton  Is  attribut- 
able to  the  fomalfon  of  a  new  body,  wMcti  persists  after  phos- 
phorescence has  cea.sed.  WIumi,  h'nvrver,  liir  phoNjih  .descent 
body  is  heated  up  to  a  cerl^iin  lrtn[icratiuc,  the  new  body  is 
decompo-sf d,  .mrj  gives  up  ilic  i:u-igy  consumed  in  its  formation 
in  the  sh.ipc  of  Uiermo-iuraiii<t.ce«ttr.  When  nn  coloration  is  pro- 
(huril  .Tiiil  th«re  is  yet  a  thermo-Iuniinescence,  it  may  be  .issiimed 
that  the  new  body  is  colorless,  or  has  the  same  color  as  the  orijiinal 
body.  When  there  is  no  thermo-luniinesceiice  Ihe  probability  is 
that  the  new  subslance  is  decomposed  as  fast  as  it  is  formed. 
Tins  theory  embraces  all  the  facts  of  luminescence  under  a 
■ingle  aspect.  It  is  well  hnown  that  most  pho^oreeeent  sub- 
stances are  mixtures  in  which  the  real  phosphorescent  body  is 
present  in  very  minute  proportions.  It  is  this  hody  that  is  sensi- 
tive to  the  exciting  radiation.  It  may  be  transformed  into  sev- 
eral different  txjdios  .-iccorrling  to  the  cxcitii'.L;  rntH.-nion  ii>c(l, — 
Loud.  Elec,  March  30;  treiu  CiimfUs  Kftuius,  March  5. 

Heavy  Catud  R^s. — GtHRCiti:— To  account  for  the  l:irge 
masses  of  canal  ray  particles,  the  author  supposes  that  they 
consist  originally  of  metallic  particles  hberated  by  the  disinie* 
gration  of  the  cathode,  and  charged  pocitiveiy  by  the  loss  of  clcc- 
irdDs  under  the  inflnenee  of  the  ultra-violet  light.  They  are 
expelkd  from  th»  cadiode  with  a  negative  charge,  but  (hit  is 
soon  lost  and  converted  into  a  positive  charge,  wlicreupon  the 
particles  are  driven  bade  towards  the  cathode.  The  varying 
size  of  the  expelled  particles  accounts  for  the  magnetic  "spec- 
trum" observed  by  Wien.  The  circumstance  that  the  particles 
arc  derived  from  the  metal,  and  from  the  gas,  explains  wliy 
the  material  of  the  canal  rays  is  .ible  to  exceed  the  total  g.i-- 
contents  of  the  vacuum  tube,  and  also  why  the  mass  01  'lie 
canal-ray  particle  may  be  as  much  as  6S0  times  that  of  the 
hydrogen  atom.  The«e  particles  are  large  enough  to  be  made 
visible  by  the  altra-microsegpic  method  devised  by  Sicdcntopf 
and  Saigmottdy.  That  Ihey  occur  in  fnmt  of  the  electrode 
was  already  known  to  Goldstein,  and  their  slow  motion  th^e  is 
accotmted  for  by  their  having  to  proceed  for  some  distance 
against  the  electric  force.  When  proceeding  with  it,  they  must 
show  the  D'  iM  '  t  i  tT' 1 1  discovered  by  Stark,  The  prcxre^s  by 
which  thf  >:«lhijUe  cli^iiitesratcs  is  still  obscure.  It  is  not  solely 
due  to  the  electric  tield,  *mce  disintegration  may  be  produced 
by  simple  hc^xling.— Ijjnd.  ftU-c,  March  30;  from  Pliys.  Xeit , 
tfarch  15. 

lout  of  KaAor.— WiL«Uf.->An  abstract  of  a  (Brit)  Fhys. 
Soc.  paper  <m  the  vehieities  of  the  ions  of  alkali  salt  vapon 
at  high  temperatures.  AO  ih«  nanlts  so  Ur  obtahied  arc  con- 
sistent with  the  view  that  any  salt  of  caesium,  mUdiiun,  po- 

i.iv^iiiiti,  sr-liniii,  or  lithium  gives  in  1  Bunsen  flame  negative 
ions  lutvitig  d  velocity  of  1,000  ctii.  per  second  for  one  volt 
per  cm.  and  positive  ions  having  a  velocity  of  about  S*!  rm 
per  second.  This  result  can  be  explained  by  supposing  that  each 
salt  molceutc  endls  a  negative  eoepuscle  which  forms  the  nega- 


tive  imt»  and  that  the  rest  of  ihe  noleculo  forms  the  positive 
ion.— Land.  Bht„  Hinrch  yx 

lonUaHon  of  Castt.—Tvna.—A«  aeeount  of  an  experincalal 
investigation  of  the  phenomena  of  iotiiution  in  flame  gaict  and 
vapors. — Pkys.  Rmn'.',  .\\ir.] 

eio»tfackoaUstfy  aad  Bottorlaa. 

/  v  Iron  PnducHon  in  the  EUttfie  Pi^naet^ An  illustrated 

account  of  the  experiments  carried  out  by  Heroult  at  tbe  "Soo/* 
with  the  co-operation  of  (he  Canadian  Government,  of  Oie  reduo> 
ti  ni  i  f  pig  iron  from  ores.  One  of  the  main  itit.s  is  that  i(  is 
poMible  to  use  ores  of  high  sulphur  content  for  the  production 
if  pig  iron  containing  only  a  few  ibousandths  of  one  ikt  ^  .nt 
of  sulphur.  Charcoal  and  peat  coke  can  be  substituted  ii  r  cuke 
as  the  reducing  a«cnt.  An  output  of  12  tons  of  pig  iroi-.  i-cr  lUy 
was  obtained  with  1,000  e.h.p.  Tbe  same  issue  contains  a  Setter 
by  Sjostedt  on  the  production  of  ferro-nicktl  from  nickeliferous 
pyrrfactlle  at  the  "Soo^"-^fM«radhm.  and  Mtt,  Ind^  April 

Bketnfyiis  vf  Putti  SdUf-Kuaaan.—'nit  first  aitiGlc  of' 
a  serial  on  fadory-aeak  eavcriaienla  with  fused  elednlyta. 
In  the  present  installment  Ihe  author  deals  wMi  eleclrolysis  of 
lii.c  clilotide  r.nd  le.irl  clitoriile.  After  giving  the  general  prtn- 
cipies  lie  tltals  with  the  ;■  inMriic'ion  of  vats  for  fused  electrolyte* 
and  with  his  method  of  -tirring  the  electrolyte  by  electromagnetic 
means. — Electrochem.  and  Mtt.  i>>d.,  ApE^l. 

Produttion  of  CMoralts  and  Perchlorain  C  >  1  i  i-jii.'.— A  con- 
ci*e  discussion  of  the  fundamenul  principles  of  the  electrolytic 
production  of  sodium  chlorate  from  sodium  chloride  and  of  the 
perchlorate  from  the  chlorate.  Sodium  chlorate  may  then  be 
cmpkiiyed  for  the  nanufscture  of  potassium  perchlorate  and  ain- 
fflonium  petthlMate  wliich  are  useful  in  pyrotechnics  and  its 
the  explosive  Induatfies^lNfrMlwM.  ond  Met.  fnd.,  April; 
from  Chemische  Ztit„  I906,  V.  30^  No.  31. 

Hyt'ockhriie  for  ^/mlitaiitHi.— KiasHAw.— An  illustrated  re- 
view of  the  u;e  of  e'eotrolytic  hypochlorite  as  a  sewage  Sterilis- 
ing .igcnt  in  the  L  inr.  1  Kingdom.  The  different  types  of  elec- 
trolytic hypochlotitr  are  dcacribed  and  iUustraled.— £f»- 
Irochcm.  and  Mtt.  ind.,  .^pril. 

Colloidal  5o/H/ii>»i/— BuRTo.v.— .\n  experimental  investigation 
of  the  properties  of  colloidal  solutions  prepared  electrically  by 
the  method  of  Bredig.  The  chief  results  arc  as  follows:  The 
site  of  the  diameters  of  the  panides  of  gold,  silver  and  platinum 
in  the  celloiidal  suspension  lies  between  the  limits  oooooj  and 
000006  centimeter.  The  elcctKMicgative  aon-oxidiaable  metals, 
gold,  silver  and  platinum  give  solutions  in  water  and  ethyl 
inalonate  in  which  the  partides  are  negatively  charged.  The 
electropositive,  oxidizable  metals  give  solutions,  in  water,  Diethyl 
ucoh  il,  a-.i  tthyl  alcohol  ;f,  i].c  particles  are  always 

(lositiveiy  charged.— P/ii/.  Mag.,  .\pril. 

EUctrit  Production  of  Ofonc— Kwelu— .^n  account  of  an 
i  <pcrimental  investigation  showing  the  su|>criority  of  the  silent 
li  .scharge  obtained  with  an  alternating  current  aixl  the  inter - 
pgsitiaa  of  a  thin  dielectric  of  high  dielectric  strength  between 
the  dectrodes  ever  that  obtained  with  point  electrodes-— PAyf. 
Rw,  April. 

Units,  Measurements  and  liutruaicnts. 

British  Phytirat  Labttralory.—A  note  on  a  recent  annuat  re- 
port of  the  (Brit.)  National  Physical  Lalv.ratory.  Durmg  the 
last  year  the  ampere  bahincc  has  been  complolcd  and  Ayrfon  and 
.M.it;.'  r  have  carried  out  a  series  of  determinations  of  the  c.m.f. 
01  a  cadmium  cell,  in  terms  of  the  intrmatioiial  ohm,  and  of 
the  amount  of  silver  deposited  in  a  silver  vultameter  The  re- 
sults arc  highly  satiifaclory.  Fifty  determinations  of  the  e  m.f. 
of  the  cell  have  been  made,  and  the  greatest  difference  between 
any  two  is  dtaiy  3  parts  in  100,000.  In  the  thermometric  division 
the  meltiiig  point  of  plathmm  has  been  carefully  determined 
and  baa  been  found  to  be  1710  +  s*  C  The  government  will 
grant  a  stun  of  $Sotooo  for-tniildiog  during  the  coming  year  and 
will  increase  the  actual  grant  by  $2.50%  It  is  hoped  that  ibe 
new  electrical  buildings  may  be  opened  on  June  Jj,  on  the  occa- 
sion of  the  visit  of  the  foreign  guests  of  the  Institution  of  Elec- 
trical Engineers.  The  scheme  of  work  for  1906  includes  a  re- 
search nito  Ihe  resistance  of  ofialerials  of  ooostruction  to  im- 
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IHKt*  the  continuatian  of  Uie  wjnd  pMMure  and  Mem  naeu^bitt, 
tke  completion  of  the  work  with  the  ampere  kttance  and  some 
mcperimentt  of  great  interest  on  the  effect  of  the  contmaed 
■Implication  of  high  pressure  to  insulators.   In  the  metaUorgical 

division  a  research  into  the  properties  of  aluminum  bnnuepfMn- 
ises  intcrestini;  rev:!ti  — Lund.  Lice,  March  3a 

Measuring  /jhi<i'.:;iliii  in  Jhrec-Wire  Systems. — Mcej-lendov. 
In  a  thFt-c-rt  ift  sjitcin  the  neutral  wire  of  which  is  not  earthed, 
the  ti  t.il  insulation  resistance,  R.  of  the  network  against  earth 
in  oitins  may  be  found  as  follows:  If  £  is  the  voltage  between 
fhe  outers  and  if  by  means  of  a  voltmeter  vith  an  intenui  resist- 
ance 01  r  ohm»  the  tension,  a,  between  the  poailive  onler  wire 
and  earth  and  the  tension,  *t,  between  the  negative  outer  irire  arc 
determined,  then 

TUt  calculation  may  he  avoided  by  tlie  iite  ol  a  voHnwler 
hawiflt  iu  lero  point  in  the  ecKter,  the  a«edte  teinf  deviated  to 
eilher  tide  according  to  the  sign  of  Ibe  emf.  The  scale  of  voIt« 

has  nniform  divt^inn-i.  and  belotv  this  scale  a  second  movable 
scale  is  provided,  h.ivnig  half  the  Icnglh  of  the  upper  scale  and 
givins  rlirortly  ''.i  rhms  as  calcnlated  from  the  volt-.  rir..ni|. 
ing  to  the  ab^ove  formula.  Ihe  dial  i»  shown  in  Fig.  2.  The 
volt  acale,  I,  goes  on  cither  side  from  0  to  jOA.  The  ohm  icale. 


TO.  a:— nASBAU  or  oui. 


n,  goes  from  o  to  ao.  In  ttsiflff  the  instrument.  It  is  fiiat  oon- 
ntctcd  between  I  be  positive  outer  wire  and  the  earth,  giving  a 
reading,  The  movable  scale,  II,  is  then  revolved  until 
Ae  00  pautition  on  II  coincides  with  the  partition  on  I.  The 
{nrtniment  is  ihw  connected  between  the  negative  outer  wire  and 
tfie  tirth.  •.vlui.  ijy  the  needli  i;  deviated  to  the  right,  giving  a 
rca(!irii;,  i-  iin  ule  I.  By  talking  tise  corresponding  reading  on 
scali-  II.  the  I.  t.i!  insulation  resistance  is  directly  obtained  in 
ohms,  if  scale  II  has  been  calculated  iram  the  above  formula. 
-^EUk.  Zeit..  March  ap. 

Telegraphy,  Telephony  and  Slganln. 
Leaded  TtttpHont  Unttj—Kmiin7{ii.—A  paper  giving  aooie  re- 
sults obtained  on  the  Atstnan  telqihone  lines  loaded  according 
to  the  system  of  Pupin.  The  installaiion  of  the  lines  began  in 
1905  and  there  exists  now  a  loaded  line  of  Soj  kilometers  length 
between  Vienna  and  Trie-.t.  It  coiiMSti  of  bronze  wire  three 
millimeters  thick,  induction  coil?  b^ing  inserted  at  distances  of 
four  kilometers  It  vias  found  Ih^t  half  3?  in^ny  indiurt'On  i  1  ils 
wrrr  sufficient  to  give  the  iamc  improvement  of  transmission 
spec  !  as  the  nunibi-r  .icnially  installed.  The  Government  has 
Iheftiore  removed  Iialf  of  the  nidutlion  co;!*  and  will  u.^e  llitm  on 
other  ;in*s.  Experience  has  fhown  that  it  is  not  necessary  to 
keep  the  distance  between  two  succeeding  coils  constant  with'ab- 
solnie  exactness  and  that  it  is  sufficient  to  use  the  same  average 
(fttance  in  a  general  way.  It  was  fonnd  that  the  loaded  line 
was  influenced  by  cnrrents  in  adjacent  lelegrapli  lines  and  by  cur> 
renu  in  transmission  Unes  to  «  greater  degree  than  ordinary 
unloaded  lines.  \fni$|  weather  and  fogs  have  no  bad  eflfect  on 
the  li>:iilid  ',:t  f  Uhrii  h.ilf  of  the  coiK  which  h.id  heen  in- 
stalls'! 1:1  iiri'l  I'ti-)  Acre  recently  removed  it  iv.5^  found 
that  the  sell  iichitli'in  whitli  ha'l  brc;i  oripiri.illy  o<>K  !ieiiry  h.id 
decreased  in  mo>t  rases  to  0.05  or  0.06  henry,  but  in  some 
cases  even  10  0.03  henry.  This  was  the  result  of  magnetic  re- 


mancnoe  eanaed  by  occasional  strong  magnetization  of  some 
ooils,  pcduvs  due  lo  atmo^crie  dischMgcs,  etc  By  titing  a 
snfficienily  Strong  alternating  cnrrsnit  the  remanent  magaeiisni 

of  the  iron  cores  of  the  induction  coils  could  be  rettioved  which 
resulted  in  a  eon;"f!era'!:Ir  increase  of  the  self  induri-on.  The  sug- 
gestion is  nude  whether  it  is  not  possible  to  deiiiiii  the  induc- 
tion coiU  in  such  a  Nv.ty  that  the  ir.flucnce  of  the  iiernitabilily 
of  the  iron  core  is  of  less  importance.  It  is  Suggested  to  use  * 
double  inductance  coil  for  the  conductors  as  is  dona  On  American 
lines.— iT/f  A.  «.  Match.,  April  i. 

Automatic  Teb/Aonr  Systems.— Kwumow .— .\n  article  in  which 
the  author  e^qmsaea  the  opinion  that  a  larger  application  of 
automatic  tclcpbom  medinds  ««idd  be  desirable  ia  sysiean  of 
mediam  sise.  In  view  of  the  high  first  cost  and  of  the  Ifcsnac  lo 
be  paid,  no  saving  is  to  be  expected,  although  a  changs  in  tUs 
direction  may  be  hoped  (or.  when  automatic  telephony  will  be 
used  to  a  larger  extent— Bfcit.  Zeit.,  March  39. 

Mtseoitantoim. 

nia^t  y  i,,iri- — .Ki.  II  vms.— The  first  article  of  a  new  serial 
of  ills  mctaiiurg1c.1l  calculations  in  which  he  will  deal  specially 
with  the  iron  and  steel  industries.  The  first  installment  of  this 
serial  gives  the  balance  sheet  of  the  blast  furnace.  The  materials 
pnt  into  the  blast  fum.nce  are  fuel,  iron  ore,  fluxes  and  blast 
The  materials  diacharged  are  pig>iron,  slag,  gases  and  dust.  The 
author  discusses  in  detril  the  rcaolmiim  of  caicb  of  the  four  na^ 
teriab  charged  into  die  fmr  avcmics  of  escape,  numerical  eX' 
amples  beiiv  z\vcn.—Weetnthtm.  and  Uet.  Ind.,  April. 

Process  of  l"  nt^  iu/rnt!  —  ^.TcEutov.— A  discussion  of  the  Eld- 
red  process,  tlic  uinlcrl^is-K  itica  of  which  is  10  mix  air  with  cer- 
tain regulated  amounts  of  carbon  dioxide  "for  the  purpose  of  ob- 
taining certain  relative  proportion*  or  partial  pressures  of  oxy- 
gen and  carbon  dioxide,  and  ultimately  obtaining  therewith  whal 
may  bt  called  an  'auto-combustible'  mixture  having  certain 
mtttnal  relations  of  the  partial  pressures  of  carbon  dioxide,  car^ 
bon  fflonoxidc  and  free  nxygen,"  Products  of  combnstioo  «c 
chosen  as  a  sovice  of  carbon  dioxide  on  acootmt  of  bmng  cheap 
and  convenient  —/:'^rtrocA^  and  Mtt.  Ind.,  April. 

/fiifribn.— Soin.tFjt  — An  illustrated  description  of  varioHS  dec- 
tromagnetic  ignition  systems  exhibited  at  the  eighth  antOOIobile 
exposition  in  Paris  —/.7'trf  iiU-i:,  February  10. 

C  j  '  ,  :  ,1;'  A  lull  .  illi:  -traled  description  of  the  cable  gear  and 
equipment  which  w.i»  tevently  ma<le  by  an  English  tirra  for  tlkC 
new  cable  ^hi]!  which  the  Japanese  govcmfflcnt  iS  nOW  building 
ill  Japan. — L.ond.  Elec,  March  33. 


BOOK  REVIEW. 

Dn  Draiiilose  TKLrcnArniE,  Hv  Dr.  Eugen  Nesper.  Berlin: 
Julius  Springer.  157  puges,  illus.  Price,  3  mirks. 
This  small  book  is  m.iiiily  a  commercial  prospectus  of  the  dif- 
ferent wireless  telegraph  systems  in  Europe  and  America,  it 
gives  Ibe  organisation  of  each  cmnpany;  a  list  of  ila  oflBeaia;  the 
amount  of  its  capitalisation ;  some  idea  of  the  oommerdal  work 
done,  and  a  list  of  the  stations  owned  or  equipped  by  the  com- 
pany. 

Perhaps  the  best  part  of  the  book  is  the  bibliography  given  at 
the  end.  This  list  contains  some  1,100  titles  of  books  and  papns 
on  wireless  tilexraphy  and  electric  waves.  The  list,  however, 
although  a  larRc  one,  is  not  nearly  complete.  Tims.  :,  r  instance, 
it  does  not  include  the  inipori.int  papers  of  Pierce  in  the  Physical 
Rtview  or  of  Ives  in  ihc  liU-clriiai  (I'fr/d  a/id  Engineer.  It  is, 
nevertheless,  probably  the  best  biiiography  of  the  subject  yet 
published. 

There  are  some  excellent  pictures  of  apparatns  aeatlered 
throughout  the  book.  On  page  g$  W  an  interesting  picttire  ol 

Major  Sfjnier's  receiving  apparatus  attached  to  a  free.  The 

seopr  of  the  book  is  indic:>led  by  the  following  headings:  Tech- 
ni<)ue :  lit'-lorieal  develojinieiit ;  orsaniration ;  commercial  .ic- 
tivily:  tec'iiii.  .il  ehai  acteristics  of  the  different  systems;  insur- 
ance; leuislaliiiii  and  qtiesiiotis  of  neutrality:  wireless  telrcranhy 
in  war;  the  future  of  wireless  telegraphy;  list  of  stations  of  the 
different  companies:  biWiocraphy  of  tiietaMrc  and  polenis. 
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Technical  Publicity  Association  Meeting. 

.\t  the  second  anniwl  meeting  and  banquet  <il  the  Technical 
Publicitj'  Assoctalion,  held  I  hursday,  April  5,  at  the  Aldine  As- 
sociation, Xew  Vork.  the  following  officers  were  elected :  Presi- 
<Jcnt,  F.  H.  Gale.  General  Electric  Company ;  first  vice-president, 
H.  M.  Cleaver,  Nilc5-Beniem-Pond  Company;  second  vice-presi- 
dent, C.  B.  Morse,  Ingersoll-Kand  Company;  secretary,  Rodman 
Gilder,  Crocker- Wheeler  Company;  treasurer,  H.  M.  Davis, 
Sprague  Electric  Company.  Members  of  Executive  Committee — 
Robert  L.  Winklcy,  Pope  Manufacturing  Company,  and  G.  M. 
Basford.  American  Locomotive  Works.  Members  Election  Com- 
mittee—C.  W.  Beaver,  Yale  &  Town*  Manufacturing  Company: 
Qiarles  N.  Manfred,  Johns-Manville  Company,  and  H.  M.  Kress, 
A.  S.  Cameron  Steam  Pump  Works. 

P.  F.  Kokbc,  former  president  of  the  Association,  and  now 
an  advertising  specialist,  was  the  guest  of  the  evening,  and  gave 
an  address  on  the  general  subject  of  advertising.  An  informal 
discussion  followed  in  which  members  and  guests  took  part. 
.•\mong  those  companies  represented  at  the  banquet  besides  those 
mentioned  above  were  .■\nierican  Wood  Working  Machinery- 
Company,  American  Machinist,  Railroad  Gatette,  John  A.  Rocb- 
ling's  Sons,  De  La  V'ergnc  Machine  Company,  A.  A.  Griffing 
Iron  Company. 

The  membership  of  the  .Association  shows  a  steady  increase, 
and  its  finances  are  in  good  condition.  The  following  resolution 
was  unanimously  passed ;  Resolved,  that  the  Association  shall 
take  active  steps  to  secure  definite  information  regarding  the 
circulation  of  mediums  in  which  the  members  of  the  Association 
are  interested. 


Lockers  for  Central  Station  Employees. 

The  accompanying  illustration  shows  a  clothes  locker  for 
employees  in  central  stations  and  in  other  places  brought  out 


U.EcrKICALJ.Y-UCHTKO  UKKEK, 


locker  is  fitted  an  electric  lamp  which  lights  when  the  door  ii 
opened,  enabling  one  to  see  whatever  is  in  the  locker.  The  out- 
side of  the  locker  is  finished  in  any  desired  style,  fiut  a  gun- 
metal  surface  is  recommended  for  the  best  wear.  The  inside 
is  finished  in  white  enamel  and  the  gauze  basket  at  the  bottom 
is  finished  in  bronze,  as  are  also  the  hangers;  the  doors  are 
fitted  with  Yale  locks.  Inasmuch  as  lockers  are  usually  situated 
in  out-of-the-way  places  which  are  usually  dark  and  unattrac- 
tive and  unavailable  for  other  purposes,  the  incandescent  lamp 
lighting  up  the  contents  of  the  locker  when  opened  is  deemed  to 
be  a  great  advantage. 


Some  New  Small  Electric  Tools. 


The  General  Electric  Company  has  recently  developed  a  num- 
ber of  small  motor  adaptations,  including  an  electrically-driven 
bench  drill  suitable  for  small  work,  a  portable  electric  breast 
drill  for  the  same  range  of  requirements  and  an  electric  buffing 
and  grinding  outfit  for  household  use.  The  bench  drill  has  been 
particularly  designed  for  the  use  of  jewelers,  repairmen  and 
manufacturers  who  have  a  large  amount  of  drilling  on  small  work 
or  otherwise  where  the  drilling  service  is  not  severe.  It  is 
furnished  with  a  vertical  motor  mounted  on  the  top  of  a  column 
sliding  in  a  socket  cast  integrally  with  the  base,  in  which  it  can 
be  adjusted  for  various  heights.  The  motor  body  or  head  is  also 
adjustable  radially  for  drilling  position. 

The  whole  outfit  rests  on  a  broad  base  about  6x10  in.  which 
gives  the  desired  stability.  The  minimum  height  is  16  in.  when 
the  motor  arm  is  in  the  lowest  position,  and  the  maximum  height 
is  22  in.  when  the  motor  arm  is  fully  raised,  thus  giving  a  range 
of  6  in.  through  which  the  motor  body  may  be  raised  or  lowered. 
The  work  is  fed  to  the  drill  by  raising  a  circular  table  which 
is  operated  by  a  lever  with  a  range  of  1%  in.  vertically. 

The  motor  is  series  wound  for  115  or  230  volts  and  for  direct- 
current  circuits  only.  A  single  gear  reduction  is  provided  be- 
tween the  armatune  shaft  and  drill  spindle.  The  band  wheel 
mounted  on  the  armature  shaft  at  the  top  is  convenient  for  turn- 
inx  the  spindle  and  adds  a  fly-wheel  effect  to  the  spindle  as  well, 
thereby  insuring  a  «mooth,  steady  rotation  of  the  drill.  The 
amotini  of  power  regtiired  in  the  operation  of  the  drill  naturally 
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by  the  Metropolitan  Engineering  Company,  1250  Atlantic  Avenue, 
Brookl}m.  The  lockers  are  made  entirely  of  steel  plates  so  as 
to  be  both  substantial  and  fireproof,  and  in  the  dome  of  each 


FlC.  I. — BKNCH  DRILL. 

varies  with  the  amount  of  work  performed.  The  largest  drilf 
the  chuck  will  hold  is  21/64  in.  diameter,  and  from  this  all  sizes 
down  to  No.  40.  The  bearings  are  provided  with  self-oiling  cups, 
which  require  attention  only  every  three  or  four  months.  The 
outfit  includes  a  chuck  of  standard  design.  The  weight  of  the 
bench  drill  complete  is  about  40  lb.,  which  insures  firmness  and 
rigidity. 

The  motor  used  in  the  portable  electric  breast  drill  shown  in 
Fig.  2  is  similar  in  size  and  construction  to  that  used  with  the 
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b«nc1i  drill  ju!<t  described.  The  tool  is  provided  with  a  switch 
in  the  body  of  tlic  motor  so  conveniently  arranged  as  to  bring 
the  drill  tinder  absolute  control  of  the  operator.  This  switch 
is  well  protected  fruni  damag",  of  siiitr>1ile  design  and  sturdy 


FIC.  3. — PUMT.MILC  BREAST  DKILL. 

construction.  The  weight  of  llie  breast  drill  is  |6  lb.  complete, 
and  it  measures  ij  in.  lung  by  5  in.  diameter  The  outfit  includes 
a  chuck.  The  oiling  of  the  bearings  i»  rfTected  through  protected 
oil  holes  which  replace  the  self-oiling  features  of  the  bench 


Fill.  J.— <illtSniNO  AXD  BVFFINb  OirTTIT. 

drill  motor.  The  u«e  <if  a  self-oiling  bearing  in  which  oil  is 
stored  is  not  practical  with  these  drills  as  the  breast  drill  is  used 
in  all  conceivable  positions,  and  oil  could  not  lie  prevented  from 
escaping  out  of  the  reservoirs.  On  thii>  acctmnt  the  bearings  of 
the  breast  drill  must  be  oiled  fre<|uenlly.  An  extension  cord 
permits  a  range  of  operation  within  a  radius  of  to  ft.  from  the 
source  of  current     The  domestic  grinding  and  buffing  outfit. 


nc.  4.— GRINDING  AND  ■t;FFI»C  OLTFIT 

«hiiwn  in  Figs.  3  and  4,  has  been  especially  iletigned  for  grinding 
kiiivr'i,  scissors  and  other  similar  edged  tixils  anil  for  poltshitig 
small  silverware,  jewelry  and  other  like  articles.  A  grinding 
wheel  of  suitable  character  In  insure  a  snux^lh  cutting  ediie 
viithout  the  ii-e  of  a  second  sharpening  is  iiilrrchangcabic  with 
the  buffing  whirl  The>e  outfiis  are  adapted  for  the  intermittent 
service  required  in  the  ordinary  household,  but  are  not  suitable 
(or  the  heavier  continuous  work  which  i»  rwjuirtd  by  jewelers. 


dentists,  etc.  Other  and  larger  outfits  are  made  by  the  General 
Electric  Company  for  this  more  exacting  service. 

The  household  outfit  consists  of  motor  with  shaft  extended 
2  in.  from  end  of  bearing  to  inside  of  wheel,  the  necessary 
washers  and  nuts  for  holding  the  wheel  in  place,  one  rag  wheel 
of  3!4  in.  diameter,  one  3-in.  emery  wheel  '/t  in.  thick  with  -H-'"' 
bevel  face,  together  with  attaching  plug  with  10  ft.  of  cord. 
These  outfits  are  furnished  for  ito  volts  direct  current  and  110 
volts  alternating  current  and  may  be  specially  wound  for  220  volts. 
The  alternating-current  motor  weighs  about  25  pounds.  The 
direct-current  motor  is  much  lighter,  weighing  but  15  lb.  Both 
motors  are  very  simple,  requiring  no  more  attention  in  service 
than  a  fan  motor.  In  connecting  to  source  of  current  supply  the 
cord  is  attached  to  the  binding  posts  of  the  motor  and  the  plug 
inserted  in  the  nearest  socket  at  which  the  proper  current  is 
avaiKible. 


Adjustable  Fixtures. 


The  Adjustable  Fixture  &  Manufacturing  Company,  of  Green- 
ville, Ohio,  has  recently  begun  the  manufacture  of  a  very  useful 
adjustable  fixture  under  the  patents  of  H.  C.  .Ayres.  formerly 
superintendent  of  the  Greenville  Flectric  Light  &  Power  Com- 


FWiS.   I   AND  2. — ADJUSTABLE  nXTlTRES. 

pany.  Fig.  I  shows  a  handsome  fixture  with  one  adjustable 
reading  lamp  partially  lowered.    Fig.  .3  is  a  drawing  showing 
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the  construction  inside  the  canopy  of  such  a  fixture  while  Fig.  3 
is  a  one-light  pendant  with  the  adjustable  feature.  The  reading 
lamp  in  Fig.  1  is  mounted  on  a  brass  rod  which  slides  up  and 
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down  inside  the  chandelier.  It  can,  therefore,  be  pushed  up  aa 
if  it  were  a  regular  bottom  locket  011  the  chandelier,  or  pulled 
down  so  as  10  i>c  close  above  the  reading  lamp.  In  most  cases 
it  would  be  desirable  to  equip  the  adjustable  socket  with  a  more 
ornamental  reflector  than  the  green  opal  cone  shown,  but  Fig.  I 
itiusirates  the  idea.  The  fixture  is  especially  useful  in  the  average 
living  room  of  a  small  residence  where  reading  or  sewing  is  to 
b«  done  and  at  the  same  time  the  general  lighting  of  the  room 
must  be  provided  for.  The  adjustable  fi.xture  shown  is  much 
superior  to  the  ordinary  extension  plug  and  cord  used  for  lower- 
itig  a  light  from  a  chandelier.  The  flexible  cord  from  the  ad- 
justable socket  winds  around  a  drum  in  the  canopy  of  the  fixture. 
There  is  sufficient  spring  tension  from  a  spiral  spring  inside  this 
drum  Ki  that  the  cord  always  winds  up  when  the  adjustable  rod 
is  pushed  up.  There  are  no  moving  conticts  as  the  cord  after 
winding  around  the  drum  and  around  the  shaft  on  which  the 
drum  is  mounted  is  soldered  directly  to  the  outlet  wires.  Hie 
one-light  pendant  works  upon  the  same  principle.  The  president 
of  the  Adjustable  Fixture  &  Manufacturing  Company  is  Mr. 
D.  L.  Gaskill,  president  of  the  Greenville  Electric  Light  &  Power 
Company. 


New  Shops  of  the  Allis-Chalmers  Company. 


The  shops  of  the  Allis-Chalmers  Company,  now  building 
at  West  Allis,  Milwaukee,  when  completed  will  add  180,000  sq. 
ft.  to  the  plant's  present  floor  area  of  62,000  sq.  ft.  and  make  the 
entire  plant  capable  of  affording  employment  to  11,000  men. 
These  works  when  finished,  together  with  the  capacities  of  the 
other  plants  of  the  company  in  Milwaukee,  Chicago,  Cincinnati 
and  Scranlon.  will  be  capable  of  affording  employment  to  no  less 
than  iSxwo  persons. 

The  extensions  at  West  Allis  consist  of  three  machine  shop 
tmils  par.nllel  to  three  existing  units,  the  dimensions  of  two  of 
these  being  575  ft.  by  145  't .  tl«  «hird  being  S7S  ft-  by  168  ft. : 
•n  erecting  shop  1,136  ft.  by  113  ft.  forming  an  extension  to  the 
present  erecting  shop  and  adjoining  the  six  machine  shop  unit'^  : 
an  extension  of  the  existing  foundry  which  has  a  total  length  i>f 
904  ft.  and  a  width  of  222  ft.,  and  an  extension  of  the  pattern 
shop  and  storage  building,  which  has  the  same  lenKth  and  width 
of  I  to  ft.   The  work  in  constructing  these  extens  ons  involved 
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an  expenditure  of  over  $j,ooo,ooo.  The  extensions  to  the  erecting 
shop  and  pattern  shop  have  been  practically  compleied  and  sub- 
stantial progress  has  been  made  on  the  remaining  buildings. 

The  machme  shop  units  are  constructed  to  form  two  principal 
bays  in  cross-section,  with  a  framing  so  spaced  longitudinally 
as  to  form  36  bays,  each  16  ft.  wide.  One  of  the  principal  bays 
is  6j  ft.  wide  and  52  ft  high,  and  is  served  by  a  so-ton  crane  with 
44-ft.  lift  .md  a  span  of  67  ft.  The  other  principal  bay  is  71  ft. 
wide  and  42  ft.  high  with  a  gallery  floor  about  26  ft  above  the 
main  floor.  This  bay  has  a  line  of  intermediate  columns  making 
the  north  division  40  ft.  with  a  runway  for  a  lo-ton  crane  having 
38-ft.  span  and  17-ft.  lift.  A  mezzanine  floor  suspended  from 
the  gallery  floor  girders  is  devoted  to  coat  rooms  and  various 


service  rooms.  Three  elevators  of  the  plunger  type  serve  the 
mezzanine  floor  and  gallery. 

The  foundry  is  provided  with  a  crane  runway  for  a  6o-tOh 
crane  with  a  7&-ft  span  and  27-ft  lift.  One  of  the  bays  has  a 
runway  for  a  30-ton  crane  with  66-ft.  span  and  24-ft.  lift,  and  the 
other  for  a  ao-ft.  crane  of  30-ft.  span  and  34-ft.  lift.  Besides 
these  traveling  cranes  the  central  bay  and  east  bay  arc  provided 
with  traveling  bridge  cranes  on  both  sides. 

The  existing  power  house  contains  three  steam-driven,  250-voli, 
direct-current  units,  one  of  550  kw,  another  of  300  kw  and  an- 
other of  too  kw;  also  a  ijo-kw,  direct-current  generator  direct- 
connected  to  a  two-cylinder  tandem  N'umberg  gas  engine.  To 
this  equipment  wilt  be  added  a  steam-driven  t,ooo-kw  direct- 
current  generator. 

The  heavy  machine  tools  of  various  kinds  installed  in  units 
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Nos.  I,  2  and  3  will  be  duplicated  for  units  4,  5  and  6  and  supple- 
mented by  tools  suitable  for  specific  service,  as  for  example 
the  building  of  steam  turbines  and  turbo-generators,  gas  engines, 
etc.  One  order  recently  placed  covered  forty-two  machine  tools 
of  extra  heavy  pattern,  involving  an  expenditure  of  $550,ooa 
These  tools  were  all  designed  especially  for  use  with  high-speed 
steels  and  driven  by  Allis-Chalmers  motors.  The  combined 
weight  of  these  tools  within  the  motors  used  for  driving  them 
aggregates  2,141  tons.  Fourteen  of  the  new  machines  are  ver- 
tical boring  and  turning  mills  from  8  to  16  ft.  and  extra  heavy 
in  design.  There  are  five  standard  shaft  lathes  and  two  crank 
shaft  lathes  with  a  swing  of  from  60  to  125  in.,  and  30  ft.  be- 
tween centers;  eight  planers  of  various  sizes,  all  of  which  are 
the  spiral  geared  type;  a  260-ton  armature  press,  also  several 
drilling  and  boring  machines,  slottcrs,  etc.  Over  t.30o  hp  in 
.Mlis-Chalmcrs  motors  will  be  required  to  drive  the  new  equip- 
ment described.  In  addition  to  the  machine  tools,  34  electric 
traveling  cranes  have  been  ordered  for  sizes  and  capacities  rang- 
ing from  2|j-ton  wall  jib  cranes  to  60-ton,  78-ft.  span  cranes 
with  :o-ft,  auxiliary  hoist  for  the  foundry  extension. 

The  system  used  for  storing  patterns  and  which  renders  each 
readily  available  for  use  when  required  is  greatly  simplified  by 
the  use  of  electric  telphers,  running  through  the  various  sections 
and  by  push  cars  and  elevators.  The  telphers  arc  supported  on 
overhead  I-beams  and  have  a  capacity  of  three  tons  each. 

Direct  current  at  250  volts  is  distributed  throughout  the  build- 
ing for  operation  of  motors  used  for  machine  tool  drive.  These 
motors  arc  largely  operated  on  the  Ward  Leonard  multiple- 
voltage,  five-wire  system  (Bullock  system  of  control  for  variaWc- 
speed  motors),  making  27  different  speeds  possible  for  each  ma- 
chine. 

The  yards  between  the  various  units  are  as  completely  equipped 
with  cranes  as  the  interior  of  the  buildings,  the  storage  space 
thus  made  available,  proving  very  serviceable.  Seven  cranes  are 
provided  for  use  between  the  various  machine  shops  and  the 
foundry  and  pattern  shop. 

Of  the  accompanying  illustrations.  Fig.  i  gives  a  view  of  the 
erecting  works  looking  north,  and  Fig.  2  a  view  of  the  foundry. 
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Commercial  IntettiMenee* 


THE  WEEK  IN  TRADE.-lhc  ur-j.thrr  . ■  ..idilu,r-4  i.ivored 
retail  trade,  and  improvettu-rit  in  i;r)i;<-L;:r:iis  :s  nntcii.  but  some 
ui.uiMlry  districts  arc  ^.tiil  calhii^f  fi  r  I'uiics.  Crup  r<:port>  arc  very 
gnod  cxc«-i>[  trcjni  a  few  localitK-',  where  lliere  Jias  been  wet 
Mc.'iilicr  Arniirn  iIh'  inilubtiirs  f.ivr  rable  features  arc  the  ai'tivity 
in  Luiilaing.  lh<£  jiartiai  scttUmer.ts  ;md  advances  graiitca,  tn  the 
CLiiir.il  and  weitern  bitutniiKnis  coal  fie,  li,  and  better  inquiry  for 
aii<]  stronger  (one  of  pijr  iiMii.  the  r m'.'.imption  and  production 
of  which  break  alt  records  The  total  output  of  iron,  3,165,632 
tons,  was  J6l.(ioo  tons  greater  tliin  Frhniary,  ^i)d  showed  an  in- 
crease of  g6,7,'w  tons  over  January.  th»;  previous  record  month. 
March  railway  earnings  are  still  by  far  the  best  ever  reo>rded 
in  Marck  The  demand  fur  steel  rails  continun  bmvy,  wUla 
inqvirict  for  1907  delivery  are  developing.  Stnietiml  ameriil 
ii  «ctiTe>  and  (nrther  new  bimMBM  it  pcdidiQ^  GoaI  Is  in  better 
denami  at  the  East,  and  prieet  an  a  little  atiller,  but  in  the  Weat 
it  i>  reported  Om  pricea  have  raeaJed.  Covpar  ia  atcady,  bat 
bnwieu  ia  V^jbtmr,  Stcadr  and  laise  damanda  iar  dectiailytic 
copper  vara  ttportad  bgr  loaal  adlara  and  btqrers.  Rcfinera  are 
hard  praaaad  for  delivariei,  c^iaQr  for  acconnt  of  wire  nakert, 
all  l>f  whom  arc  far  bebind  the  demands  for  trolley  wire;  for 
whidi  dwre  i*  a  ruA  of  orders  for  the  torts  that  weigh  a,ti9, 
3,687  and  3.383  lb.  to  the  ititle.  Teleplwne  and  telegraph  line* 
and  makers  of  cables  ai  d  ins-alated  wire  for  electrical  engineering 
are  all  pushing  for  wire  to  Ibe  CUCMat  tbat  is  compelling  the 
rushing  of  work  on  extensfomi  to  axiatiag  wire  drawing  works. 
There  is  no  clangc  in  quotations  for  copper.  Lake  is  18^  to 
i8>4C.  and  declrolytic  l8y4  to  I77*c.  for  June  and  July  delivery. 
CastittK  copper  is  held  at  18  to  iSkic.  for  thirty  days'  delivery. 
Business  laihires  for  the  week  ending  April  12,  as  reported  by 
Bndttrttft,  Bumbcred  161,  against  151  the  week  previous,  and 
196  tb*  corresponding  week  last  yw. 

DEMAND  FOR  WESTINGHOUSE- PARSONS  TURp- 
BINE&— The  Wastinghnue  Machine  Ompaay.  of  East  Pitta- 
btttff,  daring  the  tuonlht  of  Fcbnwrp  and  Ibich,  reedved  orders 
for  3$  steaa  tuilxnca  aggregating  approximately  mono  brake  hp 
capacity.  The  most  important  eqoipments  were  those  ordered 
by  the  Transit  Development  Company,  Brooklyn,  7.500  kw; 
Toledo  Gas  &  Electric  Company.  3.000  kw;  Los  Angeles  Pacific 
Railway  Company,  a,7S0  kw ;  Ditn  it  United  Railwayai  I^aoo  kw; 
Columbia  (S.  C.)  Electric  Street  Railway  Company,  3^00  kw; 
St.  Paul  Gas  Light  Company,  1,500  kw;  Grand  Trunk  Railway 
ConqKiny,  for  St.  Cl.iir  Tiiiine!,  3,000  kw;  Detroit,  Monroe  & 
T.  Sw  L.'  Railway,  i,2<yj  ;  .Morthern  Heating  &  Electric  Com- 
pany, St.  Paul,  ix»0  k-A,  aiid  Griffin  Wheel  Company,  Chirnso, 
1.000  kw.  The  large^it  is  of  7,500  kw  capacity,  or  n.iw.  hrake 
li^  and  will  be  installed  by  the  Tr;sn?;t  Dev.  ;  .pnutit  Crmipany. 
Itiaof  the  well-known  multiple  exfoin  iuii  j.iiK'lM  ilnw  lyp,  and 
will  drive  a  direct-connected  alternating-current  generator  at  75o 
r  p.m.,  developing  10,000  electrical  hp  at  full  load.  By  means  of 
a  .sectmdary  governor  vaiv?.  «!ih  which  all  Westinghouse-Par- 
sons  turbines  art  pr  ivMr  1.  kw  may  be  devi-'oiii  J  when 

running  condensing,  <  r  iu!l  1  id  when  operating  %vi!hout  con- 
denser. This  corresp.  i;i  :  ■  I  j  -i  maximum  capacity  at  least  tO.- 
000  hp  at  the  <haft.  A  number  of  ni.nchincs  of  sitnilar  cap.tcity 
arc  bcinit  built  li.v  the  WcttinKlinuse  Machine  Company  for  large 
power  liiiuM  ,  111  .N'cvv  Y<itk,  Brooklyn  iiud  i>lher  citie*. 

.M.l.l.S  -  Cll.NLMKRS  .\PP.JiR.ATL  S  — The  Br^lcfontaine 
Bridge  &  I«m  Companv.  of  Hclloiniitainc.  Ohio,  ha'  piircli.>scd 
Allis-Cbalniera  electrical  machinery  a«  follows:  A  7$'^"*  tyP"^ 
"W  Kfiicator.  eight  direct-current  motors  aggregating  .t.;  bp. 
ingctlicr  with  8  starters  for  <attie.  The  .American  Steel  &  Wire 
Comp.<ny,  of  Aiidcr'-oti,  Itid  .  h.-js  purch;ise<l  a  joo-ka  t.\|ie  "l" 
(t.iHTaror  built  at  the  Cinrinn.iti  works  of  the  .-Mlis-Chalrutrrs 
Company.  The  KlUworth  Coal  Company,  of  Elltvvotth,  P.i.  is 
a  rercnt  purcha-er  of  a  new  lot  of  Allu-Clialmers  elertrical  m.i- 
ehitiitv  The  new  rtjuiptuent  will  rotisivi  of  a  500-kw  diiesM- 
eiiroiit  rotary  c.itiverl'jr,  four  14-lip  motors  and  four  7'.,-hp 
ui.ii.  rv  rii^irhs  H.  Hesley  &  Co.  of  ftc-  t.  W;- .  li.is  purchased 
elmrical  :i  .icniiK-ry  as  julions,  to  tx;  iuri)idu<i  by  the  Allis- 
Ch^ilnwrs  Company:    A  Ijo-kw  gtiier:itor,  a  jolip  ituluciKm 


motor,  a  2o-hp  induction  motor  and  a  2.4-kw  exciter.  The 
Russell  Engine  Comp.iny,  of  Allegheny,  Pa.,  will  install  a  73-kw 
Allis-Chalmers  type  "I"  generator  recently  purchased  The 
Anderson  Sc  Middlcton  Lumber  Company,  of  Aberdeen,  Wash  , 
arc  purchasers  of  a  jc-lcw  Alli'-^rhnlmcrs  Qrpe  "1"  generator 
and  a  9-in.  by  p  in.  1  yconuni:  ens  :ic  All  the  above  appaiatna 
will  be  built  ai  the  Guciiuiati  works. 

SALES  OF  ECONOMIZERS.— Among  recent -sales  of  econ- 
omisers  made  by  the  B.  F.  Sturtevant  Co.,  Boston,  Mass.,  may  be 
noted  the  following:  New  Orleans  Railway  &  Light  Company, 
New  Orleans,  La.;  Raritan  Copper  Works,  Perth  Amboy,  N.  J.; 
Lawton  Mills  Corporation,  Plainfield,  Conn.;  Haverhill  Electric 
Company,  Haverhill.  Mass. ;  Maiden  ft  Melrose  Gas  Light  Com- 
pany. Maldeti,  Mass,  .An  example  of  the  Slttrtevant  economizers 
operating  under  the  unusually  high  pressure  of  225  to  550  !b  per 
aq.  in.  is  found  in  the  power  house  of  the  New  Orlean.s  Railwavi 
Company.  The  sections  were  tested  to  500  lb.  per  sq.  ia  in  the 
Stnrtcvant  shops  and  to  400  lb.  after  erection.  Each  of  the  six 
economizers  of  the  first  installation  is  jo  pip«  wide  and  j6  pipes 
long,  making  a  total  of  2,100  pipes  with  over  2:1.000  s?;  ft.  of 
heating  surface.  The  boilers  served  by  these  cccnjniiierj  are 
rated  at  6,480  hp;  thus  there  are  about  I'our  srp  liie  feet  of  ccon- 
omi.-fr  ?iirfncc  per  boiler  hr.rsc-po'.vcr  Tlif  en^jmccr-  for  the 
company  rccunimended  thf  Stnrtcxiiiit  so  favurabi'.  '.h  it  a  sfcond 
order  for  due*-  more  economizers,  each  10  pipes  wide  and  12  pipes 
Jong,  has  .-ntly  becH  reccivod.  These  are  to  be  nied  in  the 
Claiborne  station. 

ELECTRIC  CABLE  FACTORY.— The  new  fncMry  of  the 
Electric  Cable  Company,  which  ia  now  in  course  of  construction 
at  Bridgeport.  Conn.,  will  be  conipletcd  the  latter  part  of  ApnL 
A  .neqption  -will  be  given  on  tho  dale  of  ita  completion  to  the 
members  of  0ie  Bridgeport  Boaid  of  Tiade^  lo  the  en^loyees  of 
tlw  company  and  to  ibe  engineera  and  workmen  who  were  at 
work  on  the  bufldrng.  The  plant  will  be  devoted  to  the  manu- 
faeum  of  Voltax,  die  new  insulatiiw  tmitpoand,  of  magnet  wire, 
rdt  bonds  and  field  and  armature  coils.  The.se  coils  are  to  be 
isnnlatad  widl  the  Voltax  compound  impregnated  under  a  vacuum 
to'intitre  iberough  absorption  .md  to  make  the  product  moisture 
and  water-proof.  The  Electric  Cable  Company  reports  an  in- 
crease  of  50  per  cent  in  the  sales  of  its  field  and  armature  coil* 
during  February  and  March  over  the  two  pri-c-tfli^ft  months. 

STURTEVANT  GENERATING  SETS— The  very  rapid  in- 
crease in  output  of  Sturtevant  generating  sets,  manufactured 
throughout  by  the  B  F  Sturtevant  Co.,  of  Boston,  Mass.,  i» 
shown  by  recent  orders  n  .-rived  from  P.  Barbey  &  Son,  Readingt 
Pa.;  Chrome  Steel  Works,  Chrome,  N.  J.;  American  SappUlW 
Compain  Mi  ore,  Mont.;  Northern  Centra!  Railway  Company, 
Ciiiituii.  Ma. ;  Ogdensburg  Coal  &  Towing  Company,  Ogdena- 
burg,  N.  v.;  S.  Slater  &  Sons,"  Inc.,  Webster,  Mass.;  F.  B.  Alien, 
Swanee,  Onl. ;  Cresson  Springs  Bre\*cry  Company,  OcSiOn,  Pa.^ 
Sturtevant  marine  generating  sets  ate  tO  be  tnstalled  Upon  the- 
steamer  .  S.  Porter,  built  by  Newport  Mews  SUphnilding  It  Dry 
Dick  Company.  Newport  News,  Va.;  Canadian  Gowramc^yadit 
Sfffdy.  the  Dominion  Government  Toronto  dredge  and  the  To-, 
ronto  Ferry  Company'=  ffw  boat,  BluibeU. 

PEI.TON"  WATER  WHEELS— The  Pelton  Water  Wheel 
Connuinv  has  received  from  a  large  torpor-atcon  I'.iUish  Co- 
lijmbi.i  .in  order  lor  n  Pclton  unit  with  \-hich  jr.corporatcJ 
is  K"  IT  of  slieei-.slcci  riveted  pipe.  From  the  Orient  has  come 
an  order  for  a  complete  equipiiient  to  o|nratc  under  two  separate 
heads,  eoiiditions  lieinR  suvli  that  two  inilopendent  stre.-itns  afford 
heads  of  Ojo  ft.  and  420  ft,  respectively,  with  varying  water 
qu.mtities.  This  involves  two  wheels  of  different  diamelets 
moMiiIed  on  th>-  same  shaft,  which  is  dinct-eonnected  lO  an 
electric  .ijonfrator  by  means  of  Pclton  flexible  leather  link  OOUp- 
l;n>!s      .\  ^innle  tiovcnior  controls  both   wheels   by  mcaOS  of 

stream  dctlecting  hoods  on  the  nosxies.  All©  frgm  the  Ofiant 
corru'^  .111  order  for  an  iroii-motmled  Pelton  unft  for  dfWing 
a  .^-k\v  ijt'ierator  under  an  cfTe4tive  head  of  ^0  ft.,  the  wheel 
to  have  /^<j">  liiir^.  -[Kiwer  niaxiinuni  capacity.  The  Alaska  EICC" 
trie  l.iijht  &  l'..»er  Company  has  ordered  a  three-wfaed  douUe- 
no.'i-It  uisit  for  opcratnig  under  a  head  of  33$  h. 
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INTERFOLE  RAILWAY  MOTORS^The  DcctfQ-E>yii«iiic 
Company,  of  BayooM^  N.  U  hu  iledded  lo  enter  the  dcetric 
tnc^  fidd  with  ■  nilw^  motor  cnibo4ying  tin  fcatnitt  of  its 
faitAfole  motor,  whklf  Im  met  irhb  lo  much  wkccm  in  sta- 
tiemiy  power  work  Anmn  tlw  apadfie  daimc  made  for  Ihia 
motor  in  coMBMtion  with  electric  railway  woric  is  its  abwivte 
tparklcssneu,  great  flexibilily  in  speed  regntation,  high  toniue 
-iur  a  given  amount  of  material  and  consequently  smaller  siae 
iVir  a  givrn  work  than  motors  of  other  types,  and  much  less  cost 
of  Imtallalion  owing  lo  its  C^pobility  of  UtUixing  hiBher  voltages 
than  I  he  ordinary  dircct-cnrtanl  motor.  It  i»  stated  that  tests 
have  shown  that  higher  average  speeds  can  be  obtained  with 
intvrpole  railway  niolor»  than  with  other  types,  or  that  the  same 
schedule  speeds  may  be  met  with  smaller  currents  and  lower 
brake  pressures  with  the  same  amount  of  energy  consiimpiinn. 
In  the  specific  case  for  which  calculations  have  been  made  for  a 
double  c<)uipnicnt  of  40- hp  intcrpolc  motors  on  a  17 -ton  car,  a 
saving  .  it  .'5  per  cent  in  energy  was  found  tf>  hi-  i)i>'->ible  in  a  one- 
niiir  run  retaining  the  same  schedule  matU  A.t;.  i  rdmary  motors, 
1  he  Klectro-Dynamic  Company  will  soon  make  public  ila  designs 
of  high  speed  interpote  niiwagr  motota,  cspedally  for  tnmk  line 
service. 

HE.^VY  FOREIGN  TRADE.— The  countrv  -i  f-ircign  trade  in 
March  exceeded  all  previour  records  for  that  rri  iTiih.  The  state- 
ment issued  by  the  Hurciu  oi  Statistics  it  •.In  Oepartment  of 
Commerce  and  lyoivn  vlii>w>  that  the  exports  itKn-ascd  $8,543,913 
over  March,  1905,  while  inifKirts  increased  Sji.1y3.878  These 
increases  bring  the  exports  of  the  rtn  nth  up  tn  $145,522,342  and 
imports  up  t"  $i  l sfiiS/atXi.  The  piepriiulerriiic-  of  exports  over 
imjHirl^.  which  atnouiited  10  $.31,897,276,  show  substantial  incren.se 
liver  the  recurd  for  if/05,  but  has  been  e.\cee<led  three  or  four 
times  in  the  past  ten  years.  The  recotd  liitfirencc  v^as  in  March. 
1898.  when  the  exjKirt-.  exci-tnled  the  nnprrts  by  $51,05.5, ,113,  The 
record  for  the  nine  months  give  the  unprecedented  total  of  ex- 
ports of  $i.343,9t3i79S>  ^  i>M  less  thaa  l43iuaftiJ9  in  cxcem  of 
the  imports. 

THE  .MI, ANTIC  DE  FOREST  WIRELESS  COMPANY 
has  announccil  the  closing  of  a  contract  with  the  New  York  & 
Cub.-!  Mini  Steamship  Company  (Ward  l  itu)  for  the  installa- 
tion of  the  De  Forest  system  on  its  fleet  ot  stcaii-.crs  The  first 
inslallatiiiii  will  be  placed  on  board  the  i-.cu  \V.ir<l  I.imr  .Mi-rida. 
which  will  go  Into  commission  .'Xpril  21,  Icavtng  New  York  on 
that  day  on  her  maiden  trip  lo  Havana.  1  he  steamship  cciiipany 
is  building  a  handsome  operating  room  of  steel  on  the  upper 
deck,  just  aft  of  the  smoiknig  room  for  the  awomnwdatioia  of 
the  wireless. 

REYNOLDS-CORLISS  ENGIMKS-The  Hombeak  Milling 
Company,  of  Hornbeak,  Tenn.,  will  install  a  lo-in.  by  24-in. 
Reynolds -Reliance  Corli-ss  engine,  purchased  from  the  .\llis -Chal- 
mers Company,  Milwaukee.  Henrich's  Sons,  of  Buffalo,  X.  Y., 
h.ivr  also  recently  pnrduscd  an  18-in.  by  43-in.  Reynolds  Retiaace 

Corliss  engine. 

POWER  IN  IDAHO.— The  Inland  Power  &  Electric  Com- 
pany, of  Spokane,  Wash.,  has  acquired  20.1x10  horse  power  at 
.■\lbany  Falls,  Idaho,  20,000  horse-power  at  Hell  (late  in  the 
Columbia  River,  and  an  additional  power  at  .Metalline  Falls  on 
the  Pend  d'OrmDe  River.   The  eompaiqr  is  incorporated  for 

$1,000,000. 

POWER  HOUSE  FOR  SKA  I  I  LI ;  — .Mr.  F.  B.  Kilbrctlw  of 
New  York  City,  has  Vm  n  .iv.  iinliTl  a  contra>-t  for  the  constructioin 
of  a  reinforced  concr.  1.  h  ii-e  ;it  Si.ittic,  Wash.,  at  an 

estimated  cost  of  $5(jo,o<no.  Stoiif  &  Wcb»ter.  of  Boston,  are 
the  engineers. 


THE  WEEK  IN  WALL  STREET.— Activity  on  the  stock 
market  was  restricted,  but  pricei  were  strong,  No  special  fea- 
tures of  importaitce  developed,  the  present  attitude  oi  the  market 
being  one  of  waiting  for  easier  rm  in  y  and  for  a  definite  ouli  omc 
in  the  ;iiithr.icite  coal  sitn  iii  1:1.  The  Nmd  market  was  stagn.ant, 
the  high  price  fur  money  rcstricli:;g  the  demanil  for  such  securi- 
ties. United  Slates  Steel  stocks  wne  rather  lirni  011  the  hetter 
bilumiiKius  cna!  out^Kik  and  on  the  news  of  rcnewril  niiprovc- 
nienl  in  the  iron  ami  steel  trade.  Business  in  1  lectric  scc  ir  -.  i  s 
wa-^  rather  liiiiilecl.  hut  prices  were  firm,  some  advances  being  re 
cordeil  \llis-('halmers  common  closed  at  22,  which  is  a  net  gain 
of  Jg  point,  hut  preferred  lost  the  same  amount,  closing  at  57' i. 
(ieneral  Electric  closed  at  the  highest  quot.ation  of  the  week  17.1 
—this  being  a  net  loss  of  1  point,  Wcstinghouse  gained  l^,  clos- 


inc  at  161M.  The  traction%tocks  arc  all  higher,  Brooklyn  Rapi# 
Tramft  cleatec  at  tfH—iL  laitt  of  iM— mid  IfetropoUtan  Street 
Raihnr  il  f  ss>  ■>  advance  of  H  poiat  On  die  curb  Oe  last  qiM>- 
tattai  of  IniBihorongli-MetfopoltaB  common  was  $4  and  for  pre- 
ferred QoM,  these  quotations  beinf  net  gaina  of  H  point  in  cadi 
case.  Western  Union  is  a  shade  lower,  the  doamg  price  beinc 
ga%,  and  American  Telephone  ft  Tdcfraph  closed  at  isSH, 
which  is  a  net  decline  of  tH.  The  curb  market  was  quiet 
throughout  the  week,  with  euly  heaviness,  followed  by  general 
recoveries.  The  features  were  late  strength  in  Maclcay  Com- 
panies, the  traction  issiiea,  and  two  or  three  low-priced  copper 
uock&  Indicatioas  were  that  the  latter  movements  resulted  from 
manipolatiao,  whidi  desired  to  stimulate  interest  in  the  curb' 
again.  For  some  weeks  past  the  outside  public  has  done  next 
to  nothing  in  curb  stocks.  Chicago  Subway,  Interborough-Mct- 
ropolitan.  Gold  Hill  Copper  and  Union  Copper  were  active  and 
strong  late  in  ti  c  week.  I'lTl  iwing  are  tile  dosiaf  quotations 
on  the  Stock  Exchange  April  17 : 


MRW  Toax 


Apr  W  Apr.  1; 

ailW-Okalaim  Oo   saa 

Allto.ChnImm  Co.  jitil   Utt 

Alll«rk«d  l>l>t  T.l  

Amerlrao  I..H- ihi  iIim-  «I14 

Alll«ricftn  l.i,-,Tito1o-  iiM  tl4^ 

Amormn  Tel.  *    '  i.l>l'-  HI 

Ain*r<eAn  Td   »  t.  1   Us 

Bniuklrn  IUi>i>l  Trui'l' 

KtHctrIc  Bmi   II 

Kleotric  Bost  nfil    « 

Klietrlo  Valikile   10 

KtoeWM  VsiileM  fid.   I« 


n>4  Oener*!  Electric  

ST"^  lliiititoii  BirerTel  

'Ill    I :i'..  r  I  itongti  !tft|f.  rnn, 

Blii,  Mil,  l»)  On  

lii     M>i        Co*  pfd   

M    Mueonl  TU.  

13;    MctrapolUaa  St.  Sv  

,»;s  N.  y.  a  X.J.  Td,  

WMtanOalca  M  


OH 


aOSTOH 


•Kir 
ITIK 

«( 

iisH- 


Apr 


ifr.is  aer.  i' 

Amerlean  Tel   *  Td   IM  MM     Mom.  Klee.  It}'.  ptA 

CnmlMrlAikd  Ti  liiphiiai.   Uexlein  Trlepboae 

~      llla«   VnKntS 

.  w«nini " 

...    I»      W  Waitmi 

FUILAOKLPHIA 
ipr   10  Apr.  I)  Apr 

Aawilcan  Sallvsjr*   Ml     UM  FlilU.  KiKlrtii 

-     -      ■  UM  UH  


1  iriepnrae 
alMUl  T«ltDlNM  .. 


I*  A»t.  il- 

«  n 

*H  ... 
Ml  MMK 


•Hit 


Mtny; 


-if— 
am.*. 


I>  Apr 
TM 


OHICAOO 
Svr.  VI  Apr.  17 

Cliiuav  cit7  By   U*      Its    NaUodaI  Cu-boe  

(tljIrAvn   KdlMO  ,   lU>t  NAtiolKl  Onrbou  pfd 

Otiii-aso  aobwmr   MH  Cnion  TricUon  

oiiliMaD  T*l.Oo..,„   IM  Vatoo  TrwittoBpfd.. 

imn-aom        IS  n 


tsasr-n 

18  t8 


PHILADELPHIA  ELECTRIC-The  annual  meeting  of  fhe 
stockholders  oi  the  Philadelphia  Electric  Company  was  held  last; 
w'cK  I'^y  the  ;.~irpcst  vote  ever  iccordcd,  (155.000  shares  being 
11  presented,  tlic  stockholders  elected  the  following  directors: 
Thomas  Dolan.  Jfretniah  J.  Sullivan,  William  F.  Harrity,  Qia». 
E.  Inpcrsi.:l.  I.i'iL'.  y  Shoemaker.  J  R  McAllister,  William  P. 
Conover.  Jr.,  .'\.  V.  R.  Coe  and  Joe,c[ih  11.  .MrCal:.  President  McCall 
read  the  annual  re|iort.  winch  L-h'jwcd  that  the  in.:<inic  tor  the  year 
has  been  sufficient  in  [iri  ■.ide  for  the  payment  ii:l  Ihr  Kdtson  Elec- 
tric Light  stock  trust  certificate  5s,  the  Philadelphia  Electric  gold 
tmstSli  the  Philadelphia  Electric  gold  trust  4s  and  the  dividends  on< 
the  stock  of  Philadelphia  Electric  amounting  to  $499,935,  leaving 
a  balance  of  $511,081  for  transfer  to  surplus  account,  thus  in- 
creasing the  balance  of  credit  to  said  accoimt  as  of  December  31, 
19»5.  to  $1,411,737.  President  UoCsIl  stated  that  the  total  number 
of  i6-cp  lamps  •comieeted  DeeeoAer  31,  1905,  was  1,072,143,  an 
increase  of  nsJin,  or  loH  PC  cent  of  the  eonnected  power  of 
last  year.  He  called  attentioo  10  the  fact  dwt  the  total  connected 
load  had  dmAlnl  withia  tha  last  fivt  years.  President  McQitl 
alio  eaRed  MtBdoa  to  fhe  lidtietien  in  the  rate  for  prirale  and 
eommcRial  lightlnfi  wliidi  went  into  effect  Jaatiaiy  i,  ipii&  He- 
said  that  this  woidd  temporarily  affect  the  income  of  the  eom- 
pany,  but  that  the  great  increase  in  the  business  of  electric  light- 
ing had  justified  the  company's  policy.  .Mention  was  nuideof  the 
purchase  of  the  building  at  Tenth  and  Chestnut  Streets.  Con- 
tracts have  been  awarded  for  the  erection  of  a  seven-story  officO' 
building  on  the  site,  which  will  be  completed  by  Eebrnary  i.  1907. 

MARYLAND  ELECTRIC -The  annual  meeting  of  United 
Railway  stockholders  reerntly  did  not  bring  forth  any  announce- 
ment of  immediate  financial  reorganization,  cxccptini;  that  the 
Maryland  I".lt':  tr:c  Company,  winch  ;s  n  iitri>lled  liy  friindiv  in- 
terests, shall  tiiiaiice  pl,an,s  for  imprnvcnients  and  lietli  rinenis. 
The  promise  is  also  made  of  an  early  resumption  of  dividends 
on  the  income  bonds.  Gross  earnings  for  the  year  showed  an 
increase  of  $57.^.2^24,89:  earnings  in  excess  of  operatiog  < 
etc.,  $2»»58.406. 
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DIVIDENDS.-D.rfri.  r,  oi  the  N<»  England  Tekphonc  & 
Telegraph  Company  have  declared  the  regular  qi<art«rty  dividend 
of  I'A  per  cent,  payable  May  15.  The  directors  of  the  Grand 
Rapids  Railway  Company  have  declared  the  regular  quarterly 
dividend  of  iVi  per  cent  on  the  preferred  stock,  payable  May  I. 
The  regular  quarterly  dividend  of  ili  per  cent  on  the  preferred 
stock  of  Butte  Electric  &  Power  Company  has  been  declared, 
payable  May  1.  Directors  of  the  Henry  R,  Wor'hington  Cor- 
poration have  declared  the  regular  semi-anniul  ilultlond  of  sVi 
per  rent  on  the  preferred  stock,  payable  May  i  I  he  P.icffic  Gtis 
>t  Eliktric  Company  has  declared  its  first  dc.  :  U  on  !fic  i  tc 
I'erred  cafiifal  st^rV.  t'^vnblf  Apri!  15,  fnr  :lu-  q'.;ar-.i-r  onding 
March  31.  :iiiJ  fi  $1  50  ]>rr  b':-;irf\  Or  at  r.itr?  of  (j  prr  ccn'. 
This  preferred  steel,  I'.^ii  t.ikri;  i:;.;rc  fnr  'i-irc  Iv  Ibc  liulilerv  .ii 
Califiirr'ia  r,;i:  &  Elfctr:c  vt,j.:f:  It  now  l.i  ar--  jiU'.  ri  -.t  .it  i1i-iiiMi' 
the  rate  01  ihc  (kO  ^toCi^£,  n«ui'  .ntere^t  be;r:p  cuiranter-d  umlcr 
the  trust  ;if;rcciiicnt  filed  at  tbf  ixttc  01  t'n  k^i-  iticrKr-r.  Pirtr 
tor*  nf  tlie  luteriKitinnal  Steam  i'unip  Cot;ip;ui>  have  dec'.iri'ij  tlic 
regular  quarterly  tlni'iii.d  nt  i';  ]icr  cent  on  the  preferreil  stotk, 
payaUc  May  i.  The  diit€toi>  01  the  Michigan  S'.ite  Telephone 
Company  have  declared  a  regular  quarterly  il:\tden<l  til  i^;  per 
cent  on  the  preferred  »tock,  pajable  May  1.  Clucago  Edison 
Company's  directors  have  declared  the  regular  quarterly  3  per 
cent  dividend,  payable  May  1.  A  regular  quarterly  dividend  of 
I'A  per  cent  has  been  declared  on  the  preferred  stock  of  the  Co- 
lumbus Railway  Company.  The  directors  of  the  National  Steel 
ft  Wire  CooiiNmir  hm  declared  die  regular  quarterly  iHndend 
of  1)4  per  cent  m  At  preferred  stock,  payable  May  a.  A  scnu- 
aninial  divMcad  of  4  per  cent  ha<  been  declared  by  the  Lowell 
(Mats.)  Elctfrk  Liclit  Company  directors,  payable  May  i.  The 
directors  of  die  Automatic  Electric  Company  have  declared  tbe 
regular  quaiterly  dividend  of  2  per  cent,  pagraUe  May  i.  Tlw 
director*  of  tlie  Milvatdtee  Elccmc  Railway  ft  L^^t  Convony 
hawe  dedarcd  the  regular  qttarterij  dividend  of  i  $4  iter  etnt  on 

THE  WATER  POWER  ELECTRIC  OCOIPANY,  of 
ory.  N.  C  recently  iiiceiim«tedt  i*  beginning  with  a  capital  alodc 
of  tasoyooob  which  asj  be  menaaad  later  to  9?oo^,  the  aiax. 
Imam  anthoiiatioiv  md  6  per  cent  ga-ytat  gold  bende  to  the 
■moBBt  of  ^ajMOa.  Tbe  conpisy  has  sccuKd  a  water  powor 
difoe  aiHee  nofih  of  Hidcoty  ««  the  Cetawba  River,  which  wilf 
dOvelog  61000  bp.  A  powier  plant  will  be  erected  at  that  point 
for  At  gcneratioa  and  transmission  of  electricity  to  Hickory, 
where  it  will  be  supplied  to  the  Thornton  Electric  Light  &  Power 
Company.  The  latter  company  will  distribute  the  current  for  the 
Operation  of  mills  and  factories  and  the  proposed  street  railway 
system.  It  is  proposed  to  bujid  a  concrete  dam  30  ft.  high,  both 
rock  and  sand  being  available  at  tbe  site.  Plans  and  Specifica- 
tions are  being  prepared,  and  it  is  Stated  that  bids  for  the  con- 
ftrnctian  will  be  received  probably  in  June.  The  cost  of  the  work 
is  estimated  at  $J 50,000  Extensive  improvements  are  also  pro- 
poned at  Hickory,  which  include  a  street  car  line  oat  to  tbe  river, 
where  a  farm  has  been  acquired  and  w-'l  ^5f  ci  nvcrtcd  trtrrt  a  park 
Col.  M.  E.  Thornton,  president  of  the  Thornt  iti  Lis:lit  &  P.  wcr 
Company,  will  be  tbe  president  of  the  new  company.  Robert  £. 
^ell.  of  Birmin^unu,  Ahu,  is  fiMualtiag  and  superintending  en- 
gineer. 

NATIONAL  L£AD.— The  annual  report  of  the  National 
Lead  Ompany  shows  net  earnings  of  ^2^062,632.  the  largest  in 
the  company's  history  and  an  increase  of  $4^,939  over  those 
of  iQOj,  President  Cole  says  that  the  company  expects  to  pay 
dividends  on  the  conunon  stock,  beginning  July  1.  The  United 
Lead  Company,  the  purchase  of  which  was  acronipli'ihfd  since 
January  I.  is  not  mentioned  in  the  President's  rejx  r',,  tntl  he 
»ay>  that  the  concern  lia«  flcnTuntratef!  an  <",iriiiiiK  lap.icity  suf- 
ficient to  take  care  01  the  tlxeJ  rr,.u(,:i  ^  iv.i  the  additioaal  securi- 
ties ii«!iier|  to  prty  f'lr  the  new  properties  .'iiid  "'leave  a  handsome 

a.'Mltr'U"'    •(]    the    lut    te\(f..li-      it    Itie    Natli  ll.il    I.r-ail    C^:  lUl] -.i  li;. 

Payment  has  been  made  to  the  V  niteJ  l  eai]  Company's  stock- 
holders by  the  issue  of  Js,;'!/**'  preferred  .md  $5,750,000  of 
common  stock  of  the  Nalinual  Le.id  Company,  provided  for  last 
June,  w!:en  the  i.apila".i.vilion  wa^  inereased  from  $30,000,000 
to  $5r>,(xx>.t>.i<'  1  !.e  report  -hnws  ,a  decrease  of  $985,000  in  ac- 
f.-junt'  and  r.ote^  payab'.e,  »ln<h  were  liquidated  out  of  the  sur- 
plus (if  net  eartiingii  Notwitliouiidmg  these  payments,  the  sur- 
plu".  li.i-  uiereased  $48^939.  and  is  at  present  $t5>).'^'j6. 

CO.NSijLin.^TION  IN  VIRGINIA  — It  is  stated  that  behind 
the  merger  ni  all  the  electrical  traction  .ind  lighting  properties 
around  Norfolk,  Va..  exclii«ive  of  those  controlled  by  W.  J. 
Payne,  of  Richmond,  and  AIex.inder  Hrown  &  fions.  of  Baltimore, 
are  moneyed  intcre<ts  in  the  United  Gas  &  Improvement  Com- 


pany, of  PhiladelidiH.  The  meiger  ii  to  be  wider  the  name  of 
the  Norfolk  ft  POrtamontb  Traction  Cnnpeny  and  the  eapitalia- 
ti«i  is  to  iitdtide  $((,000000  in  stodc  and  $8,ooivH»  ill  bonds. 

There  will  be  an  issue  of  $3,500^000  of  bonds  and  fS^OOOAOO  Of 
stock.  R.  Lancaster  Williams,  now  president  of  the  Noifslk 
Railway  &  Lighting  Company,  which  owns  the  largest  properties 
absorbed,  is  to  be  president,  and  E.  C  Hathaway,  now  general 
rrunager  of  the  Norfolk  Railway  &  Lighting  Company,  general 
maiuger.  The  company  will  build  a  new  intcrurban  line  front 
Portsmooth  to  Suffolk  and  Smithlield,  Va,  and  control  new  lines 
to  be  extended  to  tbe  Jamestown  Exposition  ground*  on  Hampton 
Roads. 

DEVELOPMENT  IN  ATLANTA.— The  oomnmn  stock  of 

the  Georgia  Electric  Company  has  reached  par  recently,  and  was 
selling  around  $25  three  years 'ago.  Since  that  time,  the  company 
has  been  making  b  rcmarkab'e  record  of  earnings.  For  the 
year  ended  with  December  31.  190s,  it  earned  $550,573  for  the 
common  stock  equal  to  $9  per  share  upon  the  $6,000,000.  The 
common  stock  in  Augiut,  1905,  teas  placed  upon  a  dividend  basis 
of  4  per  cent  For  the  1905  year  the  net  earnings  increased 
over  the  previous  year  25.33  p«r  cent  The  company  is  showing 
earnings  for  the  common  stock  at  the  rate  of  about  $13  per  share 
The  Georgia  Railways  &  Electric  Company  controls  the  street 
railways,  gas  and  electric  lighting  facilities  of  Atlantic,  Ga. 

MICHIGAN  UNITED  RAILWAYS.-Articles  of  assodatkm 
have  been  filed  by  the  Michigan  United  Railway  Company,  capi- 
tal $5,000,000.  This  company  means  the  combination  of  the 
Lansing  Suburban  from  Lansing  to  St.  Johns,  and  the  Lansing 
Cit}'  line,  the  Jackson  and  Battle  Creek,  including  the  Battle 
Creek  city  lines,  and  the  Michigan  Traction  Company  from  Jack- 
SOn  to  Kalamazoo  and  Cull  Lake.  It  is  the  intention  of  the 
company  to  finish  building  the  line  from  Lansing  to  Jackson. 
With  George  E.  More,  Myron  W.  Mills  and  James  R.  Elliott,  are 
associiited  New  Vork  capitalists.  The  consolidation  will  have  1^ 
miles  of  electrir  road 

CHIC\GO  TELEPHONE  COMPANY  Tcpoits  «  gain  of 
2137  telephones  for  March,  and  a  total  in  vam  of  150^184.  Ptmi- 
dent  Wheclei  says :  "During  the  past  five  years  we  made  10  ^loo 
per  cent  on  our  average  investment  of  about  $iVoogcioa  The 
percentage  of  net  to  capital  was  11  6a-io6.  Reductions  in  rates 
mider  oar  offer  to  the  city  amount  to  $797,104,  or  5  7- to  per  cent 
on  $14,000,000  capital.  The  difference  or  about  6  per  cent  would 
be  what  we  would  show  on  the  same  business  under  the  same 
conditions,  but  with  the  lower  rates.  We  have  made  oii|y  one 
proposition  to  the  dty  and  are  wafting  to  see  what  objectioos 
there  are  to  it." 

TELEPHONE  EXPE.N'DITURE-The  directors  of  the  Mich- 
igan State  Telephone  Company  have  authorized  additional  ex- 
penditures for  new  cottstmction  sufficient  to  make  the  total  ex- 
penditures throughout  the  entire  St.ite  $i,8ck>.ooo.  Of  this  amount 
$l,ooo,oix>  approximately  will  be  expended  in  Detroit.  The 
construction  work  will  be  financed  in  part  by  the  issuance  of 
Securities. 

POWER  FOR  THE  SOUTH  -The  Southern  Power  Com- 
pany, of  South  Carolina,  has  order^'d  eight  4,000-hp  electric  gen- 
erators, twelve  2,500-hp  oil -insulated,  water-en.. led  transformers, 
and  auxiliary  apparatus  from  the  We&tin^'h.  .  i-e  Electric  ft  Man- 
ufacturing Company.  This  is  said  to  be  the  largest  order  for  tbb 
claia  of  apparatus  flat  bas  «««r  eeme  from  flw  South. 

MANILA  EARNINGS—The  earnings  of  the  Manila  Electiie 
Railway  ft  Ligfaling  Corporatioo  for  the  tnonth  of  Mandt  are  fo> 
portod  as  fallowa  J.  G.  Wllile  &  Co. :  Railway,  crns?.  $4J,30o; 
net^  lamooa  L^H  gross,  9aB;soo;  net,  $13,700.  Tutal,  gross, 
iTtiMO:  net,  Ssj^Toa  Tlie  property  bids  fair  to  exhibit  rap*' 
gams  and  is  doing  well. 

WESTINGHOUSE  MACHINE  OFFICERS.— The  direetois 
of  the  Westini^use  Machine  Compaxiy  have  mereased  the  nam- 
bcr  of  viceiiresidcnts  from  two  to  foar  and  have  decled  E.  H. 
ShHRo  and  Arthur  West  to  fill  Ibo  newofifeii  of  flnrd  and  iaurth 
vice>presidcnt,  respectively. 

SAN  FRANCTSCO  TROLLEYS.— The  alochfaiMcn  of  the 
United  Railways  Investment  Company  of  San  Fiwsdsoo  at  • 
special  meeting  in  Jersey  City  hut  wedc,  ratified  the  pltm  for  the 
puMlhase  of  tbe  Phihwlelphia  Company.  The  dcdilaa  was  by 
a  two-l^irds  vote. 

INTERN.\TIONAL  STEAM  PUMP  A  special  meeting  of 
the  stockholder*  of  the  Inteniatiotial  Steam  Pump  Company  has 
hern  called  for  May  H  for  the  purp<jsc  of  Considering  t|w  acqoi- 
»itii>n  uf  some  additional  properties. 
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UIUMIN<illAM,  ALA.  A  tciliWntr  i.(  ihc  imrcaw  of  the  capiul 
Mock  01  the  l^rrmtnuha^i  Rjo.way.  l.'K'it  it  Towl-t  Company  from  $6,000.- 
000  t'^  $7,ooo,oi>o  hat  hern  filed. 

KtSStMKR,  AI  A  -  t  M.  KrlAdy.  of  Allinn,  counoclcj  the 
cnnitruction  dcpiiii.iLnr  ,t  the  Soulhrrn  Bell  Tclejihone  &  Tclevnph 
Cuiu|i«ay,  it  oukinx  arr«n«nociiU  lor  ti»  r<ca«i3ructiaa  of  tb«  entire 
■latcM  ia  BcMCBCf  ant  ttttaiviy  paiM»  laclndlnf  BrifbMii  aad  Jmc*- 

NOME.  AI^SKA.^rfeliminai)'  wntb  I:<t>i  rauiinciiMil  M  the  nn- 
ttrnelloa  •(  <  Urre  cirtttic  ylant  ill  Shimon  Lake,  on  Pi1>Tm  Rlrar.  It 

is  (iven  out  tliat  the  p'ant  will  be  of  sufficient  lize  and  capacity  |q  mpgily 
Ihc  cntiir  ^;t^il.!  ili  slih  pawn  and  llcbi     W,  U  l^lanii  tt  dit 

Three  Friendi  Mining  Company  ia  interested  in  tbe  work. 

FLAGSTAFl'.  AKIZ.--Tbe  rtaiilal!  Mutual  Teleffeaac  C«av*"r  f*" 

j)0.fs  to  pwl  in  an  automatic  .irrtem  next  year. 

I'Kt^'Ci'TI.     \Ur/  ~1\    \\      Ncls.r.   it   solicilin*  r  1 1.  tj.  .1 1^   t.:  build 

a  long.di.iaiice  jcki>4ivJt€  itam  HwU>t  n.k  to  Sj'fingef vitlt-  ar»d  uiber  points. 

KIXr.MAX.  ARIZ.— Tbe  Las  An  ...,  1  .  &  Water  Company,  of  Du 
rui«o,  CoL.  will  tooa  bctio  wucfc  on  its  big  puwcr  pitni  ocar  liii*  ptxc, 
AmatainM  luivc  bmi  audc  M  ceiucnc  •  wm^  tfW  Mr  •(  «al*r 
fraa  Chteidic  m<  Lnw  Crecti.  TIm  Mtav^v  nfll  logWMi  {If  iqiiimMt 
tad  will  gencrale  between  }»,»eo  imi  4e,aai»  fefw  Tkc  •!  ^  uutptaf 
inclnde  tbe  drivinf  of  ■  sevenvinile  tomelr 

PntKN'lX,  ARIZ.^ — The  Arizona  Telephone  4  Telegraph  Company  ii 
couhttflertng  plsnn  which  involves  rural  ownerahip  of  telephone  lines  and 
nil!  connect  90  per  cettt.  of  the  reitdenla  of  tbt»  valley  by  telephone.  Tbe 
company  is  effering  to  fumiafa  without  cost  to  the  subacriher  a  lran«- 
mitkr  and  rtceivei,  the  aigoal  service  aiul  the  telephone  line  Id  be  pthl 
for  kr  (fee  lataalbcri.  !■  mtikimm  ta  thii  thqr  ftf  tt»r  ecuit  ■  Moa 
tar  tkt  gicvlet  «1  Ik*  dir  ncbsnc*. 

EUUKA  mtlWiS,  AKK-O.  V,  NMIbtv*  vriiM  Nwl  he  •»<  &  M. 
BtniMk  •!«  u  (MMMd  M  CtaMiic  H|ht  |ilmi,  t*  caM  tiUtn,  n<  «■■■ 
■  MxHn*  triwtl  af  s«a4v  «ip^l|b 

U>S  ANGELES.  CAI^The  EAm  DMrtt  CotapsB/  bu  btgiM  tbe 
erection  of  a  power  bouse  to  eon  $60,000. 

LOS  .^^'GKLES,  C.M..  Contracia  for  tbe  constnictio«  of  tbe  Main 
Street   j'Kh'itin  «y^letn  have  brrti   let   l<»  the   IJrweDyn   Iron   Works  for 

SA.S-  FKAX<  n,  rAL— The  Uceaa  Shan  Knlroad  CooiHnjr  has 
filed  anesdrd  wi;ul<-i  .1  i ncatyoritiail  incrciaiiv  R*  (WM^t  f^vm 
t^oawoM^MM  to  Is.ooo.ooo. 

BAH  FKANCISOO,  CAhr-tt  ia  nodentMHl  4>l  *u<Uf«e>t  «l  tha 
Mm*  Haul  kai  Midad  lo  aNir  a  mmmMfu  ihattic  Mfhtfav  pliM 
for  tbe  tne  of  the  KUea  and  Oniii  balatk 

OAKLAND.  CAt.— CantridB  art  hate  tel  tr  tta  O^airf  T«lt- 
fham  Omnar  and  Ihc  caiiinKtMiii  «f  Mw  pbm  uHl  heifai  Mar  <•  It 
b  e» petted  that  lha  flaM  «H1  ha  loMaDai  hy  JaMiary  i,        «Mi  im» 

tctcphones. 

KEIK)XDO,  CAL.— C.  C.  Moore  &  Co,,  of  Los  Aisclr,.  !,..r  trtured 
the  i*or^f.i^t  !n?  L'T-^Fructin^  a  stem  pawer  decttic  pUat  at  Kedondo.  far 

the  r..  it  .  L  e>  i  ^  j'uwer  Cgiiiaf,  t*  MM  iboot  |(,Ma,aoaw  Ahfol 

25,004)        '<^iU  bi  ^'.rieraled. 

\  AI  LKJ<:i.  l  AL  — At  a  recent  m^.  iLn^  .,1  il.r  (  >ty  Tr  .u-.eea,  J.  W. 
Ilart/e)1.  a  railroaU  financier  and  builder,  made  an  application  for  a  so- 
year  franch)9e  tu  construct  and  operate  an  electric  street  railway  la  con- 
neet   North  and   South  Vallejo,  tjirough  llic  principal  streets  of  Vallejo, 

VALT.Ljn,  CAT-  — It  is  »-.t.-l  ih..-  i.hi  !;  „  ,,, ..•  -hr  .,■  w 
San  i'tancssco,  X'aKi^o  &  V'aca  Valley   F-lectrtc  Kaikoad  Company  have 

hftn  aiid,  mti  IkK  awamauwti  am  alhaai  eoovlMa  far  ifec  wwwiimi 
neni  ot  eaiuuitttfaHi  worh  on  tht  hraai*  mad  ItfMana  VOki*  tad 

Bentcis. 

iL\KVS\  lLLE.  CAL.  .\i  a  receai  tncetjag  ol  the  Vcuid  of  Super- 
T^wn,  Franfa  W.  Anknao.  M  WkMlhmd,  n»le  application  for  a  fittv 
jaar  (ranchlN  »  afoale  a  tellphohl  mnan  througbout  tlic  County  of 
Y«lba.  Anderaan  aiki  die  Baard  Ibat  Ihr  (nosUia  ha  offartd  far  aak 
aad  to  Ix  «  dST  far  rinlvlac  hHt  la  tawm'  *9  h«> 

SAK  FRANCISCO.  CAU^Kudalph  SandteU  has  announced  that  tbe 
MtUlklml  Railroad,  of  Franehcab  will  aiNHi  file  ankles  of  incorporation, 
will  a  capital  Hock  of  $14,000,000,  There  will  be  five  director',  inciml 
Ing  Clans  Spreckels,  Rudolph  Spreckels  and  Jaities  D.  Phelan  It  i- 
tbe  intentii-n  »i  the  new  company  soon  10  aik  for  a  franchise  or.  H  uh 
Street, 

I.OS  .ANGELES,  CM  I  ron  !?«  !ifa<JquirteTs  in  Lo«  Aageies  comes 
Ihr  annotinc.metit  that  v.r  rk  . >  iT,.i  .l.ir  k  n  Home  telephone  systes 
in  San  FiaociHW  will  begin  shortly.  On  April  11  Ih*  fraachiae  ap^ed 
for  hy  the  Ewpba  CaMtmedaB  Caaapnor  wlU  h«  aaU  h|r  (he  mMUmVtr- 
Aa  there  art  m  other  lck»ba«t  con»aaie«  uyhw  to  «Mcr  the  tcU  dw 


Hoaie  plaat  la  practkally  assured,    li  is  eitimsted  that  tw»  yean  linw 

win  he  i«i|uired  tv  cnel  the  large  plattt  and  systeoi  nUdl  wU  he  aaja- 
matic.    The  c"'l  of  con*srufli«ii  will  exceed  $4.<xio,o&o. 

LOS  A.VCiELF.S.  CAI  All  the  holdings  of  the  Riverside  Power  Coot- 
piny  iMve  beitl  solii  by  the  Southern  Calitoinia  Savings  Rank  of  this  city 
tu  the  cities  of  Santa  .\na.  Anaheim  and  tbe  Tacific  Ligbl  k  Power  Com- 
paiay,  Wub  lie  sale  of  Use  OMnpaDy's  awrts  is  nmveycd  the  title  to  riiurian 
righla  to  6ii  miles  of  the  SaMa  Aitt  Kiver  banks.  The  beadworks  are 
at  (he  Salt  like  hrldie  amr  the  Siata  Aoa,  aiad  of  its  waters  the  coiopany 
awm     avaraffe  of        ■iae**^  The  yiiee  peU  far  the  plam  i» 

•iSa.a«>.   The  yovcr     now  natd  for  lightfaig  MvenldfL 

CROCKEIT,  CAL.— In  the  espectation  of  quadru(iliilc  Ifae  nut  put  gf 
tbe  Crockett  sugar  relinery  in  the  near  future,  Ihr  Dianageneot  ha*  torn- 
mrive.1  lr.»rnnm(t  electric  motors,  >,tH;h  •» -:ri  evertuaily  replace  Mram  in 
ih^   LT-riii  n  ,  :   :hr  bi«  plant.  iililitlonal  boilers  are  to  be  in- 

stalled in  the  lower  floor,  and  thcK-  »tll  supply  steam  to  the  hig  com- 
paaad  Carlin  eapna  hi  the  aaain  building,  and  will  «iw  operate  the 
^teatarr  TU*  ceaatilMr  trill  supply  aJ:  the  ^wer  needed  in  the 
dWtfaat  dtparmm*  Itc  f*f ■«y.  *■  ««ll  aa  the  uykt*  ta  Um  hidd- 
»■*  and  dw  CreebMI  HataL 

VREKA,  CAL.— Tbe  exteeston  of  tbe  Yreka  Railroad  from  Vreka, 
its  ptewnt  117  iTiin!^.  to  the  towns  of  Fori  Jones,  Grcenview  and  Etna 
in  the  Sci  n  \  ,'lrv  li  to  he  f.'.iiH  by  Scott  &  Van  Arsdale.  of  Ssn 
FranciiiCo.  Mrs.  I  Ki-s\iijr:i jsn.  :he  local  representative  for  ibc  new 
road,  ia  the  secretary  of  ihe  Siskiyou  F.lectric  Power  Company,  and  oego- 
tialien*  ha**  alrtadr  haaa  tnMretl  Into  between  the  builders  of  the  peo- 
peaad  aaMMlail  aad  the  akgtcie  company  regardJnc  the  applicatioa  of  clce> 
tridly  ta  the  nmrtiv  of  Ola  laid.  If  lha  ai^laaan  rqioit  hiaraWr  the 
road  win  uadMAtadlr  he  eitctttted. 

VREK.\.  CAL,- — Tlie  Siskiyou  Electric  Power  Company  has  entered  into 
an  agreement  with  W.  W.  Wright,  superintendent  of  the  l>cwey  Mining 
Company,  oeir  Gairtle.  Siskiyou  Coonty,  wherein  Mr.  Wright  signifies  bis 
inientlon  tc,  •  lutnur  a  vub-clectr»c  company  for  the  extenaton  of  a  power 
Iraa  into  the  wuthem  portion  of  Snidjrou  Couaqr.  It  Is  estliostcd  (bat  the 
COM  of  einidhn  ihcac  Nat*  «Ni  b*  In  A*  aalgMtthood  of  t7S.ooo.  The 
power  la  he  eaed  trill  be  pttrdiaicd  Iroa  the  SisUyou  Electric  Power 
Caaipany  and  delivered  at  Montague.  The  piajaaad  tta*  twill  taa  to 
Oairlle,  EdgcKood,  Weed.  Urhmi,  Sitaon.  ShaMa  Spelota,  Sbaata  Retreat 
and  PiiriMnuSr.  jn-J  u  tl-.r  tj^n  .if  McC'.ru^f.    A  revenue  of  $7,000  a  monlh 

hi*  llrea-iy  been  gjaranleed  the  ^nb  c:iTni<in.v.  I'ndcr  the  teroiS  Of  the 
contract,  the  pm(»,tiil,r-r   oi   rlf-cfncity   13    fur   Icn   y^irs,    .illr  'Tptfc-n   t-^  tiny 

this  s«h  company  or  renew  the  Icise, 

FRESNO.  CAL. — An  order  for  10.000  poles  haa  been  placed  by  the 
Saa  Jaavdn  Fewer  Caiafeny.  A  branch  line  trill  be  buih  to  Dfatuba, 
BaedleT,  Sollaaa  aod  Otoai.  ranning  west  after  aiaklBg  the  dreoii  to 
a  junction  with  Ihe  Viaalis  line.  Four  mJlaa  weal  of  Selna.  on  the 
Haaford  line,  a  subaiat^  will  be  erected  from  which  e  Une  will  be  rue 
east  into  Sr-Tmi         west  into  tbe  Canstfeers  country,  whrrr*      wi!t  be 

used    for    puiMpillg-      It    is   also    p-i-inHni    t,,    r-^-rnii    r'nc    "csr    hra^ich  !•> 

Sunuail  Lake,  where  there  is  a  detnand  for  electric  power  lor  pumping 
paipaae*.  Fran  the  plant  that  is  now  bHng  built  above  Porterville. 
a  liae  erU  be  nui  ta  Partervtllr,  thence  weat  to  tic  with  the  Freano 
■yateia  at  Core  at  an.  Also  from  a  point  dae  aoMh  at  Tttiar*  a  Uac 
win  he  hallt  mcth  lo  tic  with  the  Fresno  ayalcB  al  naaka.  Aaellser 
IhH  cealeavtalel  will  ha  baUl  aadh  to  Madei*. 

OAMISLSOK.  COinf..^inda«att  la  the  bacvait  dutv  iM  he 
piaparcd  eahbltai  nd  ■awanrli  th*  boraarfi  ta  awa  Mid  cfciaie  a 
pMtt  water  atMeai  aad  also  aa  eieelrle  Uffat  and  power  ptain. 

WIXDSOK,  CONX.— The  tkctrie  B|hl  iMwany  haa  aidared  a  aaw 
i7S-lcw»  {hrM-|lMM*b  aBaraatlatouwal  gcBeialar  w  he  added  la  Dm  ciiniiH 
moH  of  the  plant.  It  i*  eqeeled  la  he  eeadp  kr  Mar  i< 

KORWICH,  CONN^Tfee  TerHatloa  Buitdbic  Cbfaputy,  ot  Tcrtiaaua 

haa  been  awarded  the  contract  for  tbe  erection  of  tbe  new  power  haai* 
for  tbe  Norwich-Westerly  Railway  Company,  which  will  be  located  }aM 
south  of  Ilallville.  Thr  hmhi't-ns  wir  *ic  rrHfV'  for  ^^cu|-a*!C.v  .T^ite  15. 
There  will  be  con^[ilfr-iMe  michmLTy  in%tallfii,  incliiiiir.p  ciftht  rr;»ni<ljn 
i.««vn-hp  motors,  three  400-kw  generators,  three  500-ap  Haniiilidii  Company's 
intfinca    and  other  necessary  equipnkenl. 

WILMINGTON,  DEL.— The  Wilmington  Light.  Power  A  Telephone 
Company  has  issued  $500,000  bonds  for  construction  purposes, 

SMYRNA.  DEL— A  Bnuiv  lK>llrt  has  been  Installed  ia  the  mwicipol 
electric  ligbl  and  n.rfr  rim-  A  -k  *  Ss-kw  Warren  dynamo  t*i|l  ha  pMl  to 
some  time  this  month.  Harry  B.  Crienes  is  secretary. 

WILMINGTON.  DEL— The  Wilmington  City  Railway  Company  haa 
placed  contracts  for  new  erjuipme^it  catling  for  an  expeadltur*^  $400,000. 
The  improTemeru  -.o  b'-  maJc  rrinnl  to  all  departments  nf  the  system. 
A  battery  of  four  4oo<hp  boilers  has  been  onlered  frota  tbe  Heine  Boiler 
Cenopanrt  of  FlMMnlmlM*,  Pa,,  and  two  *ddlllenal  (eaeaalai^  cm  af  tea 
mad  Ihe  alhcr  at  daa  capacity,  treat  Mm  (Saaeial  Btadrie  Chapaar. 
Theae  aaacfaiaia  iriB  la  dirctt-aaaaectad  ta  twa  citfiaaa  \»  h*  talk  bp 
Mbcrt  Wclherill  *  Caopaar,  af  CbaHar. 
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1  ACK^nN'Vn.I.E,  FLA. — The  Countjr  CQininiwonera  hiivt  craalcd 
t^curgi;  \\  Clark,  owner  -i  1  .uiani*  Park,  the  fighl  of  way  (or  an  electric 
riiiHvny  hire.    The  ne"   lim-   avI  from  (he  intefMction  of  Main 

SiTort  :tnu  the  city  limits,  run  ultris  M^ui  S-.icct  to  Lawion  Avenue  at 
Paii  iiri.,  I'srV,  thence  ea»t  on  Ijiwton  Avenue  to  Buffalo  Avenue,  to  Vir- 
ginia Sir.  rt,  thence  to  OuHwr'*  vh4,  and  wnlh  to  TUlcynurf  Ammt 

to  thr  ti'.y  limit". 

DULILIX,  GA.    A  s\:i>JicstC  kw  wfticd  fOT  «  UtttM  r«llw*r  frtmiMi* 

on   thr    ulicrla   CI  IXll.lni- 

.\  rLANTA.   r,.\  —  i  h'.    t         l  -iJi-.t  il  i]cciii'.-il  en:  :iiip-upriation 

{or  Ihc  iiisSilUiioii  ui  a  iiuiii'i'r  ii  iiicandctcciit  and  .iic  lam|>s  in 

various  parl»  of  the  city. 

roi  I'Mnns,  r,A. — The  ColumLu*  Power  Company  ha*  parchued  prop- 

er->   on   SLVnti  I  Avrrue  to  be  UMd  at  «  iRt  fST  thS  |lf«y«wj  ItlHI  plUt 

wilith  will  i}i:,t[alc  about  J.ooo  hp. 

ATLANTA.  OA. — J.  P.  Jacqtiiah  ii  at  the  head  of  a  raovciDcnt  10  Imild 
an  electric  rnilway  from  Atlanta  to  Caineivillr,  Ga.  It  is  poulbk  ;l  ji  the 
North  Georgia  Electric  Coicr.in>-  will  fiiwl)  ^1-'-  tiO'M:. 

.\CWOKTIt.  GA. — If.  M.  rutr.im.  tiiv  o:.rik,  m!c»  that  it  is  pro- 
p<.iL-:l  -.L-  LCir.s:ruct  vmLtr  works  :i.nl  [iv  Llrclrn.  '.  Khl  plant,  at  a  <Olt  O' 
)i2,QoD  or  Sii.cr..:..    J.  H.  McO.iry,  i:i  SlULUi.  IS  ciik'ftieer. 

KOCKMART,  GA — C-n;ract3  ;.:r  cur.Mr  icin  R  ar  electric  ll«ht  plant, 
for  which  bids  were  upcncJ  .\firil  9.  kn-.c  bcca  jwardcd  as  foUowa:  Boilers, 
to  Walih  &  W'cidner  C  -ni;iar.>.  ChnttMiooga,  Teon.;  engine  to  Harri»burg 
Foundry  &  Machine  Comijaji),  AUinta;  electric  appanitua,  arc  light  tya- 
tern,  Bwitchboaid  and  alternator  to  Ft.  WwiW  SleMzIe  Caaipray,  Ft 
Waync.  Ind-i  tranafoimcra  and  lamp!  ta  M«wiiOH(t»M«a*y  Cea|iMVr 
|M.U>  aad  kwtm  and  |Hinp>  W  FU.H  Imb  Wortab  DaytM,  OUa.  iMcpk 
«.  Ronaii  ft  Ci».,  CenUiiy  BwMiitK,  Adaau,  Gi.,  m  oigbMcn  for  (he 

company. 

COTTONWOOD.  IDAHO.— Th«  batfaMM  ■»  *M»  «iftr  dadded 
t»  jaa uil  an  tlectok  Mghttog  |l«t  at  »  OMt  «f  ilMiiit  ti,s(w,  Ma  »momt 
ba  ba«  aubaerilNd. 

BOISE.  IDAKO.— D.  J.  Wfnilmr  kM  aeeaKd  an  apliaii  an  the  Snake 
Mvar  Oat  Bow  power  fraa  (fee  awitcn,  Cbattet  MMhii.  Dr.  W.  D. 
flprimv,  F.  W.  Bmt,  Jaha  H.  Mcyera,  R.  M.  Fairchild  and  the  David 
Hma  (Stale.  Tbe  price  10  be  paid  is  $15,000.  The  p&vn  »>te  ix  «ne  of 
tha  largest  in  this  section  of  the  State.  It  ia  located  0:1  th..-  Snake  River 
5a  ■llles  below  Huntington-  By  putting  in  a  »5-foot  dun  iiid  driving  a 
tafuMl  through  thr  t:iv:i  rock  a  .littajicc  of  1.400  iect,  •  {all  of  JO  feet  ia 
acHWad  for  the  entire  vulmnc  of  the  river.  Conipalailt  <l||iM0a  IMlniiM 
that  Jj.ooo  bp  may  be  generated  at  low  water. 

FREEPORT,  ILL. — The  Pecatonica  River  Power  Cor  r  an y  has  increiiscJ 
its  eapital  stock  from  (5.000  to  $100,000,  and  the  general  office*  h.i»e  been 
changed  from  g9  Stepben»on  Street  to  tbe  plant  in  Silver  Creek  Township. 

LINCOLN,  ILL. — Uric-r  ln  Water  S  Lieht  Company  haa  recer.ily  pit- 
cbaacd  from  the  General  KUciiic  Con-.r.iny  :.eriea  jltemaling  7.5  amiiere  arc* 
tc  talie  the  place  of  "Wood"  open  imperc  lamp*.  E.  MacDonald  !• 
ftupcrintenijcnt. 

CENTRALIA.  ILL.- Centralis  *  Cer.tr.il  C  ity  Street  Railway  Conniany 
and  Centralia  &  Centr.il  (.ily  SlrTI  Knilway  tiMnjiLiiy  Inive  been  con- 
solidated under  the  name  o{  the  Centr.il.a  i  Central  City  Traction  Com- 
pany, with  a  capital  rf  Jj.i  lu.rjoo. 

FREEPORT,  ILL. —  Ihe  i->e*poft  Nsilw.iy.  l  ight  &  I'uvier  Company 
has  presented  a  petition  to  the  village  tin. id  of  We*i  IVceport  for  a 
franchise  to  coosttuci  and  operate  a  stmt  i.iiiiwi>',  electric  lighting,  beat- 
ing and  power  plant  In  that  village. 

UIT(J?70IN.  ILL,  loois  and  Kansas  Cily  capitalists,  represented 

by  .Mfiert  ii.  .Murbu*;!.  vi  St.  1.1.1:13.  ji'.d  C.  W.  Ptiiice,  Ir,.  of  Kjnsu 
City,  arc  alKjut  to  iipply  ioi  a  franchssc  and  right  wi  way  ioi  a  traction 
line  to  be  constructed  from  tbi*  city  to  Terre  Haute,  Ind. 

WAUKEGAN,  ILL.— Agent*  of  the  Chicago  Telephone  Company  are 
surveying  a  route  between  Chicago  and  Milwauke«  for  puttinn  the  main 
wires  in  cop-HiiiH  in  ^riler  tc  hefter  protect  them.    The  ronte  ii  largely 
along  Shefi  '.>n   Ki  .1;   ne.i;   !i'  tr      {  rimission  will  bc  aih*d  &MB  Clty 
county  atitboruic»  t^^r  tl^t.  cii^uge  c  i  om  pole«. 

CALESBURG,  lLL.^It  is  reported  that  the  Central  Union  Teli ,  1  ne 
Company  will  make  a  n?iTn?MT  <Tf  chaitirea  an-?  .n^4tt:nns  t<?  its  IMrs  durjag 
the  spring  and  suiumcr.  On.  nf  the  .n.ditn  n^  iv  tn  be  .in.i'her  crpimr  me- 
tallic rirr^nt  Vetwern  Gijr-bi:!^'  rii  d  Hushnell,  whii^n,  '.*hv.:i  c:iinl:li;;t'd.  ws!! 
make  foui  t '.inu-.  littwe-.n  Che  t 0  cities.  A  CCl'per  nu-lallii;  ciu-uit  h.ns 
jnst  I'-eii  completed  between  Bushnell  and  Roscville  and  a  new  circuit 
will  -11  b«  coBipMed  between  Buihacll  aad  CarMiiga  by  vay  af  Flr> 
mouth. 

C.\NNELTON.  IND.— Work  h l..:ki;i:  on  the  city's  new  elccim  nht 
plant.    Tbe  aulborilict  are  now  in  the  market  for  the  inatallation  of  the 

WESTVtIXE,  nm^A  fnMktai  haa  been  tnattd  la  E.  S.  Sadth. 
E.  T.  Scott  and  atttra  la  ceaatniet  asid  apcraie  a  tdeplMiie  aacbaafe  al 
lhi«  pltKe. 

DUNKIRK,  IMD.— The  Diiiridfk  Lighting  Company  is  contemplating 
naUiic  MBe  inprvvcneali  in  it*  plaat  in  the  near  tntnic.  T.  B.  Kent 
U  aeerttary. 

KARL  PARK.  IN'D.— The  franchiM-  recently  grsnted  ti  W  C  Ditton  for 
a  water  and  electric  light  plant  has  been  referred  to  a  vote  01  the  people 
lor  f  atiiialien. 


WABASH.  l.N'D.— The  Home  Telephone  Company  of  thia  city  will  erect 
a  iM  A  1  issin»i  block  far  ha  e*n  rat  and  bmall  a  (MiMO  aentral  caciiy 

multiple  switchboard. 

DECATUR,  1,M>.  Ihf  city  roniemplalcs  installing  a  series  - 1  ititf- 
currcut  strrrt  Ughttng  *y»tem  in  the  municipal  electric  light  ptjuj'..  %V.  J. 
Mylrtt  is  '^iifierintcndcnt. 

.MARio.N.  City  of  M-.ri.m  e'rr'trie  lifbt  d^artiDcBt  haa  ashed  ier 

bill,  f.i.r  line  i5i..-k.v.  (..;.  ode  dynamo  to  be  taMallad  !■  (he  city  decuh 
light  plant.  Otto  Wecaocr  it  •upenntcxideiit. 

HAMMOND.  IND.^Tfao  Town  Council  has  granted  a  franchise  to  the 
firn  York  &  New  Orkani  Eleetrie  Coopaay  fay  whkh  it  ohtaiaa  the  an 
oi  i.'%>:iai  stieeti  in  tha  mm  mwr  whUb  it  fnaipataa  la  apanie  m 

electric  railway. 

A.N'DERSON,  I.VD.— The  Reniy  Electric  Company  of  tbu  tity  Il.j  id- 
creased  its  capital  stock  front  fso.oo«  w  $ys,eee  for  the  purpoae  of  imprax 
ing  and  enlarging  the  pitnt.    TIc  MBPilir  will  alio  inHall  iOBK  ac« 

machinery,  it  is  said. 

S11ERID.\N,  IND.— The  Town  Clouncil  contemplates  installing  m  the 
city  electric  light  plant  a  gas  engine  and  ptodueer  plant  to  diayticr  Ihi 
present  {.team  plant,  and  replacing  a  yj-kw  irilh  a  lan-kir  aHeraatar. 
W.  M.  Robbioa  ia  auperinlendeitt. 

KEin>AlXVItXe.  D)Dw— Th«  Chicaia  *  Teledn  TraelioB  CoMpnay  ■ 

ereciini;  3  !3rf;e  power  home  In  thil  city  which  will  davclap  s>**o  k* 
when  oonipleied.  Sterling  water  lube  boilers  and  tnrho-tCBcratark  will 
be  inatalled.    F.  E.  Johnson  is  superintendent. 

TIPTON,  IND. — Tipton  El<«uic  Light  Company  is  contemplating  sup- 
ping iu  prtiaura  Inm  a^aaa  velii  la  dkoea  valla  and  oeiaadiac  a  Ihse  at 
tittt  voltaic  to  VnadbM,  ai|ht  nilet  fioaa  Tlfila^  fhr  the  ptwpaia  «f  tar- 
ataUat  the  town  wMh  li|ht  and  poiver.  Tba  warlt  wUl  preboMr  ha  diM 
thia  iprnit.  7.  HL  Stewart  la  naitager. 

EVANSVILLE,  IND.— By  a  vole  of  j  to  4  the  City  Council  lei  im.  d 
grant  a  thirty-five-year  franchise  to  the  Ciltxens'  Telephone  Company.  Tlie 
Council  n^Fcntly  graaMd  »  ihiftylbe'yaac  fcwdliae  t»  Of  ComberiaiMl 
Telephone  Company,  and  did  aat  Mik  It  wiie  ta  vala  a  dual  telephone 
aymm  an  the  city.  Tha  GMtaaa'  Caa|iany  wPl  aaiha  aaoiker  cCart  la 
get  a  fkandiiie  thfoagli  tha  Orandl. 

ClUGLEY,  L  T.— M.  Wolf,  of  Old  We.hita.  is  trying  to  intercat  the 
citiaent  in  Ihe  construction  of  a  telephone  lisic  liam  here  10  Davit. 

WASHINGTON,  IA.— The  plant  of  the  Iowa  Gas  &  Electric  CMpwy 
h.r^  he-en  purchased  by  the  Washington  Illuminating  Company. 

i.UTn  eNDERG,  IA.— The  Home  Electric  Company  has  atiececded  the 
Gtittenberg  Electric  Ligjn,  Heat  &  Power  Coaapany,  Gultcnbers,  la.,  aad 
will  begin  lha  nhuildlnf  af  Ibt  cnilta  plant  at  anae.  B.  G.  Rhw^  ilL 
secretary. 

IDA  eSOVS,  IA«— A  nmbcr  of  Ida  CnaMjr  fnaiatfl  fiav  Nayea. 

Blaine,  Silver  Creek,  Grant,  Cotwin  and  Logan  townihipa  bald  n  acdiag 
m  Anderson's  hall  in  Ida  Grove  recently  to  plan  die  <B|aaiaain*  e(  a, 
farmers'  mottial  telephone  CompanV  in  thia  vicinity. 

PRATT.  KAN.— Tbe  Pratt  lea  *  Ugbl  Cempaiqr  baa  •CCoxed  a  fraad^ 
for  on  daetck  lisbt  plant. 

CALDWEIXi  KAM.— A  propaaidan  bai  been  laade  to  iaaac  $ts,e««  <« 

(londs  to  itutall  a  municipal  electric  light  plant  in  this  rity. 

MADISON,  KAN. — D.  C.  Callen  has  made  a  good  .-nary  new  improve- 
menia  in  tlic  electric  plant  here  since  he  tc-yk  charge  ut  rh.-  tarac. 

TOPEKA,  KAN. — The  city  munkipal  street  lighting  system  plant  am- 
tcmplalea  dianghig  fraw  egen  1»  enctaiad  titii  K  K.  Goodilth  ia  a^pcr^' 
intendent 

OTT.\WA.  KA.V.-I.   II.    IJell.  cty   clerk,  writes  th.it  the  citi/enj  vjir.' 

.\pril  3  tu  purchase  the  water  work  and  electric  light  plant  and  will  make 
impTDvrmeaia  lo  HBNb    fiwinaer.  Owen  Feed,  SeenHur  BnUdinff  Sc 

Lout*.  Ho. 

LARNED,  KAN.— G.  W.  Smith,  proprietor  of  the  I.amed  electric  light 
plant,  ia  ioatalliUig  a  15-100  ice  plant  in  connection  with  the  light  plant  anil 
i^  puttiof  In  a  new  tj»lip  boiler  and  imoC  railing  atfll  type  Mnrraiy 

ingine. 

LOUISVILLE.  KY,— The  Louisville  h  Ka^tern  electric  line  has  been 
Kraoled  right  of  way  over  the  State  pike  from  Sliel'jyviUc,  Ky.,  10  the  fair 

Kruuntia. 

MAUiSONVILLE.  KV  lames  L.  Browo,  Qty  Ocrlt,  write*  that  kids 
w-iii  be  received  about  M.-iy  i  for  tte  eaBaliwsliun  ad  n  nMuridpal  Hghiiff 

plant:  probable  cost,  Saj.rioo. 

iJiuI.^^VII.Lh..  K\.-  The  Hoard  of  Aldermui  on  April  3  .idc.  -d  i 
r'^oluiiun  a  uhciriiir.g  the  Uoard  of  Public  Work*  to  prepirc  a  contiac* 
■»::h  tht  I.oini.ville  Lighting  Company  for  one  year  at  $74  r*r  lamp  per 
jear,  the   c-.mpany  to  furnish  electT:citv  at  lo  cer^t^  per   kw  hour. 

LAFAVliTTR,  LA.— An  ..licti.ji.  vi:;i  probahly  «ocn  be  held  to  tftt 
on  issuing  ijs.uoa  bonds  fur  extending  the  electric  light  aervice  asi!  iar 
water  mains. 

RUSTOX.  LA.— The  City  Council  has  granted  a  franchise  for  Iht 
operation  of  a  street  railway  in  Ruston,  The  proposed  line  will  HB  la 
Chatauqna  and  Uneida  Pariah  Fair  Croandi,  outside  tlie  city. 

EUNICE,  LA.— Ira  W.  SiNaKer.  of  Alenudria.  La.,  »  ciefl  cs«taccr. 
haa  been  leeUiw  over  tkt  town  and  BMUnff  an  cttiaiate  f  f  the  pKhdk 
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oMl  ■)(  an  e!«tfic  lighting  and  wotcr  works  plant,  which  th«  Town  Cvuiwil 
preji  jii  u-  inniall  in  the  near  future. 

EL  DORADO,  KAN.- -The  El  Dorado  Light.  Heat.  Ice  ft  Vowtr  Com- 
ply. »iih  a  capital  of  $jo,ooo.  hn  fc*«n  grantrd  a  franchi^  lo  build 
a  gai  arul  electric  light  plant  in  thi*  ciQr  mad  fau  been  given  the  contrKt 
for  lighting  the  streets. 

.S'KVV  ORI.KAXS.  LA.— At  tbc  mnud  meeling  of  tbe  New  t)rle»nj 
Railway  &  Light  Company.  I're«idcilt  FaMer  Mated  that  wmk  eontcuipUtthd 
aixl  un<trr  couittuction  inelude-i  the  completion  of  iIm  power  taouac  attd 
the  addition  to  tbe  Claiborne  station,  and  otbr^r  extMAtaOA 

rORTLA.NU.  Mr.  TlK  Pcrthnd  tiglltilkC  «  Powtf  Cwapany  tO 
ttUbllsU  a  ne««  M;N^;.,tlMt>  ,n  ^^hu'h  Sm  will  bt  dCVCloped  •INIB. 
Tfii-  c(Miir»cu  for  equipment  are  let. 

^"1  ril  PORTLAND.  ME.— It  is  unjetitood  that  the  U.  S.  Govern- 
m^nx  contemplate*  quite  an  cxtcocioa  o(  it*  dcetricat  eqai|MDent  at  Fort 
NViiiianis  and  thai  an  a4ditloaal  MMhn  will  be  mtvlred  for  ihe  dy- 
namo, etc. 

I'RYKIfL'HG.   ME.— I'ryeburg  Electric    Light  Company   hag  euipendcd 

operation,  inr  the  prr»ent  on  acc.Miii:  of  lailiirr  tu  gel  the  supply  of 
power  -  oi.Jinj;  :o  contract.  The  company  1>  now  con^drring  the  dr- 
rtlopreiciK  oi  iaipie  water  power  in  the  i;ear  f  itirr.-  C  K.  lUrria  ia 
•ecretary. 

IIAXGOR.  MR.— Pembruke  jiiid  Perry  are  to  be  lighted  by  electricity  in 
tic  near  future,  it  ii  »aid.  The  water  power  privilege  uf  V  II.  Spraguc 
A  Son,  of  Pembruke.  for  the  pownwoo  nf  which  Uosiun  p-irtien  1i  i  c  bct-n 
aittMiating  for  ievet--,I  i:i.jii!l;».  hai  tinolly  been  ti.innrrr.fi  ro  the 
WllO  bavc  acquired  by  the  deal  the  old  Pembroke  Iron  worka  also.  Work 
*  ^  ftw^amt  power  auiion  and  Ihe  erection  of  M  or  mi*  Miltb  Of 
falta  win  be  Mnuuenced  at  an  early  dale. 

AUGUSTA,  ME. — The  Kennebec  :  k-  ii  &  II.  ni  Coiri.,iny  « iH  loon  com- 
■Mae  Mmc  lupruvemeou  In  tbe  cijuipii.tut  ni  u»  jwjwcr  »t4tion  st  the 
•Ml  tai  of  the  Keantbeo  dam  which  will  mcreate  to  a  considerable  dtgn  e 
dModgr  CMclInt  tadUUea  for  furnishing  li^t  and  power  to  Auguata 
M  attw  plien  in  tbe  TidDitr  «<  the  «itr«  wUcb  naaaa  ibc  intf«dactioa 
«f  M»  Hid  Mdcni  maAloarr  t»  t«bc  tbe  plaee  of  wiM  wfakb  hM  bMomc 
obetlMe.  Oae  «f  the  iaifafiiMt  dMSfct  wOl  be  tbe  iniaUiai  of  a  <7>- 
twbine.  dinet-ceaMcled  te  a  jo»lni  feacreMr,  lo  nplaee  the  cnainet 
aew  in  ute. 

BALTIMORE,  KO^J^  Bmurd  of  Brtiawtw  bM  dMiM  i*  inentie 
the  rtiee  to  ba  aaked  for  *  fnncWie  on  CcnaM  Street  for  ibe  UaM 
Uflinn  CoBvear  fiwa  |7,5*<>  i*  «>4.aaa. 

XOKWOOD,  MASS.— The  dtixeiw  have  vela  te  ematnet  a 
«lce(rie  Hgbt  ptoat,  la  eaat  ebMit  •>$ .eoo. 

WORCESTER,  MASS.^A  prapeiitioo  it  beiog  diaeuased  for  the  dtr 
«•  parcbate  the  plaat  «(  the  Weree^ter  Electric  U^t  Company. 

MORWOOD,  KAaS.— Ae  citizena  of  Norwood  have  voted  to  appro- 
priate tas«Mo  fbr  the  Cfeetion  of  tbe  ucw  municipal  distributing  electric 


SHEFnfiLD.  MASS.— It  la  raportad  that  de  ««1hUm  Fewer  Ce» 

piny,  cif  Canaan,  is  contemptlting  Altlliabinff  Clectrle  llgbU  ia  tbl»  yS- 

lage. 

F.VLL  KIVKR.  MASS.— PUns  have  been  eoMpMed  fer  a  ncir  pewer 
house  fur  the  i-all  River  Electric  Light  Compear  ea  Hathaway  Slieet; 
also  for  an  annex  to  Ibe  Hartwell  Street  plant. 

EAST  DRAINTREE.  MASS^BraiatMe  cleelrie  Kght  dipailMit  la 
considering  insiallinff  •  M«  aoii  tor  ibe  ataffoii  cenaiatinf  of  a  eje-lnr. 
a.aoo-volt.  6u-cycle;  tMiibaaa  engtoe  a«d  icnerMnr.    W.  P,  Unecr  ia 

sapcrintendent. 

STOUGUTO.N.  .MASS.— Ihe  ciii/ens  have  voled  I*  aivmpirlata  the 
si!rr  f  u.7on  for  clcctfic  ligbu  io  be  left  to  Use  dinetieii  of  the  ada«t> 
m  ti     It  was  uiidcraieod  that  iOBie  e(  the  new  laaipa  an  to  be 

at  .North  Stoughlon. 

MILFUKI).  MA.ss.— The  Miiford  SetecineD  have  coBtraeled  with  the 

HiUord  Electric  Light  &  Power  Company  lo  furoisli  jS  eleclHe  tie 
lamps  tor  one  ycjr,  the  number  now  in  use,  for  Ij.ooo  a  year.  TUt 
makes  the  price  per  light  per  year  $86.57.  The  priee  ptcviooalr  waa 
»»I.S8. 

M.WNARD,  M.\SS. — The  rendents  of  South  Acton  have  petitioned 
the  American  Woolen  Company  to  furnish  electricity  for  lighting  the 
town,  and  1^  t*ic  prnpn^titim  i%  ngrrcable  to  the  eMiipeii)r  it  ia  likely  that 
before  \i?nt;  win.!,  will  i.<-  <m ended  to  South  Acton  aad  ibc  town  ligbted 
by  power  turnisfacd  at  the  Maynard  Mills. 

WF.STBORO.  MASS. — At  a  recent  special  town  meeling.  Special 
Jir-t  ce  John    W    SUntr\.    Riclurd   K.    Parker   and    Melvin    11.  Walker 

wtr»     j].;:.-:r.-Cii    -.c    invc;,'.i  t,-:i  [.*    tlie    queiition    of    inunicipsi    lighting.  Tbi? 

cuninii-U'c  :i.n  \:^::r.i  .1  number  of  towns  in  tiic  eoiintT/  whcrc  muaici|»al 
lighting  i,  >j<;itiK  i:i('.J.  :i<  <l  was  to  report  at  the  adjonmcd  March  Beet> 

ing    h-:t  d;ij  rmt  liU'.  t         r.-|iOrl  ready. 

WISTBORO.  \5AS^— Ih.j  contract  of  the  Weatboro  Ga^  *  Elcctiic 
Company  for  lighting  tlie  town  exptrcs  May  i,  but  tbe  compaiir  is  desir- 
ous of  having  the  contract  continue  for  another  year  and  has  ?.n  i-riitiLinrj.j 
the  Selectmen.  The  company  proposes  to  accept  the  $3,360  appropriated 
at  the  annual  meeting  for  the  exact  number  of  lamps  in  use  at  prcteat, 
additiooaj  lights  to  be  charged  for  at  the  prevailing  rates. 

PITTSFIKLIi,  M.\S3.— P.  11.  Dolan,  manager  of  Ihe  Pittsfield  Street 
Kailway,  iuit  clu-t-.d  ^  contract  uith  the  D.  M,  Ollloti  Builcr  Works,  of 
Fitcbburg,  for  live  new  ,>oo-bp  boilers  fat  Ihe  propoaed  new  power  benaa 
on  Seymour  Street.    Tbc  contract  call*  fer  tbe  bride  and 


and  settiac  thcB  ia  place  ia  the  new  bouac  at  a  catt  of  about  $ie,e«a. 
The  contract  fer  the  ciecliMi  of  tbe  power  haaaa  wfil  be  awarded  ht  a 
few  day*. 

AHESMJIty,  MASS.— At  a  rccem  meeting  of  the  Aroesbory  Electric 
Liuht  Committee,  it  was  decided  to  make  extetisive  im;irovci:i?^:itfl  !»th  in 
buildings  and  in  machinery,  and  $30,000  will  lie  cxjicinjed  in  m  ■kiru.Ltig 
ihc  whole  plant.  An  addition  will  he  11  :  ^>'-  t:n-  vtr^v:  i-jwrr  hou^,-  bO 
US  to  bring  the  electrical  roachiner,-  ali  mm  Mnr  rici::r.  .N'ol  v^'y  wili  -Av- 
house  be  modernized,  but  the  machinery  as  well.  Soperiotendent  II.  A. 
Sawyer,  B.  F.  Sargent  and  Mr.  Mttber  wiU  tahe  op  tUa  WOffc  of  e» 
largemcnt  and  improvement. 

VICKSUURG,  MICH.-  The  Wati.rr  arc  lamps  are  being  biatatM  IN 
Ihe  munieipal  electric  light  plant.    B.  K.  Piatt  is  village  clerk. 

LAPKEK,  -MICH.— r.  J.  Schlegcl  writes  that  It  is  propoaed  IO  a*» 
struct  an  electric  light  plant  in  Lapei-r  at  a  cost  of  $ij,>M>n 

HOLLY.  MICH  — The  Holly  Electric  Light  &  Power  C  m|.;u.y  i*  lis- 
•elirel  and  out  of  busincs*,  and  the  plant  is  for  sale.  There  is  »v»i:i<-  rj"i- 
WHty  ef  tbe  Ciljr  pnrcliating  the  plant,    (  has.  H.  S.  Poole  is  managi  r 

IRON  MOUNTAIN.  MICH  — Tbe  dtj  clerb  writ**  that  tbe  matter  of 
constructing  an  electric  tight  plant  win  probably  be  broacbt  bcfara  C*tMi- 
eil  within  tbe  nact  two  tnonibs. 

GRAiVD  ItAPIDS,  MICH.— The  Boyne  City  Electric  Company  will  ^ii;i>i 
a  aew  power  dam  ortr  Boyne  River  during  the  present  year  to  furnish 
li^t  and  power  for  Bopne  Qty.    M.  W.  Swift  is  superintendent. 

DETROIT,  MICH.— Pronotera  naing  tbe  name  of  An  ti..  1  Frank  D. 
Andrus  have  made  application  to  the  Conimon  t  oui.ul  i.  r  ,1  t,.  s.ar  fran- 
cbiae  for  a  eontpbite  atrcet  raOwajr  eraten,  embracing  some  300  mile*  oi 
traidc.  The  campaar  i»  Iw""  RiBwair  Co»|ieny. 

MAKCELONA.  MICH.— The  Maaetlona  Etadric  Light  b  Power  Gmp 
pany  wUI  boy  pewer  from  the  Aatrim  Light  *  Power  Company  at  Maa. 
cdena  and  cbaaft  it*  system  to  aUtraalinrcurrent  during  the  summer. 
The  power  eoawaap  will  aooB«  caauneitee  epcrJtiotu  to  develop  its  water 
power  plant  ea  Cedar  Umt,  aorcn  nilea  watt  of  Mancelona  and  expects 
to  haw  pewer  hi  (be  «ttr  br  Haeambor.  ige«.   Fred  Wildi  ia  manacer. 

SUSK  CITY,  MlHlf,)— Snib  Otr  Bicetrie  Light  Cempaay  eoatempUtes 
cbamini  fiem  flat  rate  to  meteis.  C  M.  Xehuen  ia  manaier. 

KCSOW  LAKE,  Mnn«.-Blbe«r  Lahe  Blectde  Ufbt  Statfa*  ia  iaMall- 
in«  a         Mgh'preianM  bailer.  Gm.  Araaaga  ia  aopetlMcadaBt 

BEIXR  Pl.AiNE,  UiNM.— It  i*  raportad  tbet  Wds  wUI  he  received 
wnn  May  I  by  J.  e.  T»wnetnd.  boieaijb  cleik,  tar  a  11 1»  le-yaar  ' 
for  a  light  plant. 

EVELETH,  MINN.— Tbc  Spruce  and  Adam  mine  «f  Evdclb  wfli  ! 
a  too«w  Jse-veH  OHchiae  to  drive  Ihe  new  leeoawtlve  that  «oe*  in  tbe  fmir 
hundred  feet  letel  ef  the  Sprace  Vo.  u 

EVELETH.  MINN— The  Evelctb  Electrie  Oaapanr  *«•  M*t  Ihe  ettjr 
water  works  at  St.  Marys  Lake,  a  diatanee  of  three  mile*,  and  wUl  ptdc 
up  f.  i'.in  -.s  on  the  way.    .S.       Hough  is  roaiuger. 

HVEI.KIH.  MINN.— The  Oliver  Iron  Mining  Company  i*  imialliaf  a 
^oo  kw  asn  volt  gaacratar.  direct-connected  at  it*  No.  4  F*W«1  abaft  Meet 
of  this  power  will  be  need  for  Ugblinf  ondergroimd  wotMadt  tnd  diitliif 
its  iS  electric  locomotives. 

BEMIOJI.  MINN.-  A.  A.  Waifietd,  of  Bnnidji,  aecreury 
trie  l.igbt  A  Power  Company,  Wiiiaa  that  it  fa  prOWHd  IP  i 
kw   hydro-rleclric   lislit  plant  tOtaa  tima  tU*  taU.    AbWIt  $t*iM*  "iH 
be  expended. 

LAKE  CITY,  MINN.— Labe  Oty  Eleeirie  Light  ft  Water  Woifca  haa 
changed  freoi  direct  current  to  alMrnaiiai  caireat  in  tbe  pact  year,  aad  Itaa 
iMttUad  a  ajohp  Reevea  engine,  i$o-bw  Foit  Wayne  ailtamalcr, 
a  j«4iw  WeMiagboaae  ahcmaler.  The  eaav»iiy  will  InMall  a  new  belter 
aad  aaecn  allenwtia«  omcHt  are  laaipe.  E.  V.  Laaabard  la 

BROOKHAVBN.  MIS&— At  a  aiaetinc  af  (he  Mayor  and  Board  of 
AldctMcn  a  pctitlea  waa  graated  by  H.  Cassidy.  J.  W,  McGr->>t.  George 
C.  Haritfnt.  W.  H.  Seny  aad  E.  E.  Becker,  asking  th^t  they  h,-  sranten 
a  frMcUae  ta  CMNlnNt  and  epacaia  a  street  railway  in  Brookbaven.  Ac- 
tioa  in  the  matter  waa  detcrxad  anin  tbe  May  meeting. 

KANSAS  CITY,  MO  —The  South  Side  Electric  Lipbt  A  Power  Comi. 
pany  offers  for  <.ile  a  francUie  In  tU*  city  not  being  need  at  prctent. 
H,  C.  Pieifler  is  prcudcnt. 

ST  LOUIS,  MO.— Tbe  Karih  AaNricaa  Company,  which  coattgl*  llie 
United  Railway*  Company.  tb«  Ledede  Ga*  Company  and  the  Union  Eke- 
trie  tight  ft  Power  Com^ny,  i*  aefaUadag  for  the  pnrehaee  of  the  St. 
Louie  ft  Suburban  Campany. 

SSDALIA.  MQ.— Tbe  Railway  ft  Electric  Company  baa  tahen  possession 
of  tbe  atlvet  railway  lines,  power  house  and  electric  light  plant,  of  this 
eity,  wMcb  were  formerly  operated  under  Uase  by  the  Sedalia  Transit 
Cemtmf.    Tbe  Raiiwlv  ft  Eteettie  Company  will  make  improvements  at 


PENDER,  NEB.— M.  W.  Murray,  Viihiic  Clerii,  write*  that  (be  cll^ 
rent  voted  on  April  >  to  ianie  |to,aeo  bond*  for  an  elcetric  iii^t  plant. 

OMAHA,  NEB.— Herman  Wclae  baa  haan  awarded  the  eentract  Car  tbe 
new  buildbic  for  the  new  telepbMe  eachaage  at  South  Omaha,  which  wilt 
cost  ti6,aa«. 

HUMBOLDT.  NEB.— HumboMt  electric  light  plant  wffl  inaiall  a  too- 
lew  marine  soon  and  will  then  alart  a  day  power  eii«uii.  It  «lao  enpecia 
la  laMn  a  aot>-bp  enidae  Ihi*  year.  Addrcm  X.  A, 
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NEBRASKA  CITY,  NEB.— Tbc  W*ltr  ft  Ugbl  ComtMay  vritet  that  it 
doc*  not  MDttinpUlc  My  cbuifCi  tbit  teiton  (s  the  aty  ouy  pvrcbue 
the  plant,  both  water  aiMl  ligbt.    B.  P.  Efan  U  naaager. 

KLV.  N'EV— C.  D.  V:<i',  of  Bultr.  Mm(.,  i>  maldnc  gnUaiMlf  Mr 
vrys  ar..i  cttinutm  f;ir  rhc  Fly  Tii»r»ilf  CuMCiiny.  iritk  S  *ltW  M  MB- 
ttruv:UJi4£  iftAtrr  -a'.tVs  ^i-I'J  an  c^nrtric  lisht  flant  at  Ely. 

PATERSON.  N.  T, —  I  he  Stjic  I_c(ciilaturc  has  pi»fte  ri  a  hijL  eoabUng 
PatmOn  and  l'a!.ia:«  la  own  and  i^p^rar^  m-.inK  ijial  «  kvlric  liKhtir.g  pSanta. 

XEW  BRCNSWICK.  N.  J  —The  till  pa'"''-  t'y  thr  Sl.ilc  Senile  may 
enable  tliii  city  to  conMruct  a  ntunitsp*!  clctiui;  Ugh:  iiUnL 

BORDENTOWN,  M.  J,— Th*  Bordcntowa  EltdHe  Licht  k  Motor  Com- 
pany haa  arcvml  Uw  CMbact  for  Ughtinc  the  city  for  five  yesn  at  pta 
fit  t*»t  for  are  lamps  and       per  jcv  for  Incaadcaecnt  IMI^ 

ORAMCE,  N.  J  — Tbe  Cooanoa  Cbntcil  hai  reitctrd  ttw  bid  al  tht  Pttb- 
II*  Sente  CMporation,  recently  received,  for  ligbling  fte  (llTi  Mw  M 
Mns  caaMtrtd  cactaaiT*.  It  b  reported  that  if  lower  ||Vlf  mn  Sit 
tcadeed,  ■  nnniciinl  electric  light  plaoi  will  probably  b<  conMracted. 

NEWARK,  N.  J.— The  Board  of  Trade  on  April  11  paawd  a  reaehniM 
in  favor  of  (hf  r«(ilil(»h»fn|  of  a  mnnidpa!  flrciric  Xinht  piini,  and  recom- 
i:irinjcij  that  the  Mayor  and  Comm-jn  (iouncil  cnip]c>>  rxp^fH  to  luvc^- 
liga'.<-  and  report  net  Lat^r  than  l>ecriiih>rr  ;  00  tiir  SJti:bjbli!  ct^st  ul  Ihe 
ioatallatiin  of  «nfh  1  [ilatil. 

NEWARK.  N.  J.— Bida  will  be  received  untU  A|>ril  16  by  the  Commit- 

HmbML  Bmmm  KNHkr  b  Hm  ■MbHctt  m4  Jtta  P.  Owtok  aincMCt 
4$  ObMMi  SUCclp  Ncwwlk* 

ROCKAWAY,  N.  J.— A  petition  b  in  circulation  a*in|  At  HsjW  Utd 
Council  to  call  a  ipecial  election  to  vote  on  bonding  the  bOMM^  W  buy 
the  electric  plant  o(  tbe  Ruckaway  Electric  Light  ft  lapnwiMMIt  CnBBgBT- 
The  petition  will  be  peeaented  at  the  regular  MtlliC  •!  Iftff  OoiMgB  an 
April  ii.    5,  ti.  Llbby  it  tuiwriBtcadtat.  ' 

rORTUWD,  K.  Y  -  Tl.r  C^rtlud  COBStT  TiMiaa  Cowpway  b  (|m^ 
ning  to  extend  ita  line  to  I'ccble. 

SANDY  HILL,  .N.  Y. — The  Union  Bag  k  Paprt  (  unipai.,  ><  tuntrtr-. 
pliting  an  addition  to  ita  Bakei'a  FalU  power  boaae  ao  u  lu  ia^taU  a  iouith 

fixe;  N.  y.— T.  B.  Cmitcr,  VilUgc  Clerk,  wriua  that  tbc  village  will 

iM  Goutmct  a  onuieipal  electric  l«kt  pUM.  but  wilt  award  Ifea  Ugktiac 
contract  to  tbe  Geoeae*  Valley  Piawer  Catfaj. 

ROCHESTER,  X.  V.-Eaaim>  Moore*  Blaclria  U«bl  ft  Cat  CbafMr 
ia  iiwtalHng  a  iso-kw,  three-phaae,  4,4oe<««lt  Wrarlagliaii  veaaMlfl  Md 
■tocnior.    Ueo.  U  CMgalt  ia  waiaMag  aaginecr. 

RUCKVILLE  CENTSe,  N.  V.— Tbe  board  of  truatee*  of  th«  mMlclial 
electric  light  plant  propoaca  to  acparate  itreet  lighting  from  the  coaunercial 
lighting  dtxring  the  coming  lununer.    Geo.  W.  Rowe  ia  village  clerk. 

CORTLXNU,  N.  V. — Tbe  Cortland  Home  Telephone  Company  baa  voted 
to  fpend  $;o,ooo  in  improvementa  on  its  lystcm. 

tAST  HAUPTOM,  N  V-  E;i«i  Hamrlon  ElectHe  Lijfet  rffn»p»ny  ia 
changing  its  plB^:i  tr mi  ..r.c  to  two  phase  ayatcm  anti  is  \iyi:ia  aliuijt  lo.ooo 
feet  of  underKrvuQiii  table  ir.  idJiiwn  to  about  nn;ii  tin*  ;ii  -.ne, 
Geo.  K.  Eldrrdge  it  manager. 

FL'LTO.N',  N.  V.  -L.  W.  Eoicrtck,  vice  prciidcnt  of  the  Fulton  Light, 
Haw  ft  Paiwtf  CoMpiar,  writta  ikal  ftona  an  mmt  bdac  impaxcd  lor 
iBupTMcmniB,  1*  iacliid*  wain  wbaali.  tarcnar,  ceatralor>  awMebboantl, 
boalen  aad  «  maha  aiadu 

WATERTOWN.  K,  Y.— Wailt  la  |irii|i«M]i«  MiMbelarilr  on  J.  B. 

laylw  !  electric  power  cnttTr.ri>.e  at  Uluk  Riv.r.  It  is  expected  the  (vlanl 
t*b<m  complrtrj  will  dcvcJup  a  minimum  of  a.joo  horiM'-pomTr.  It  n<iL...ng 
iiii^OTKeit  tti  .irs.  the  cf^nstruciion  wt-rk  at  Black  Kivcr  wiil  be  coiapletc^ 
hy  July  aiul  »i>ri  or  cables  for  power  tranimisaion  wNI  b*  Plaacd  t*  •Ml' 
urci  that  village  with  Witcrtson  by  September. 

weSTCHESTU.  N.  Y^Tte  Diraaiara  •(  i«e  Wcaicbcatcr  Um^m 
Caavaay  have  elected  Or.  B.  W.  SliUwell,  af  Yonkcrii,  aa  vkc-prtaMmt 
of  tbe  company,  and  Mr.  Sliilwrll  baa  become  the  executive  oi6cer  of 
the  eorvoratitn  Francis  A.  Stratton,  who  retired  from  the  active  duties 
as  presjdint,  •»«  cboKn  chairman  of  i.h,-  Ei^cu^ive  Committee.  Mr.  Still 
well  ml]  be  If]  charge  of  the  general  rtrcr-;.  He  has  been  the  treasurer 
of  ihe  company  m  the  (.ait.  H.  A.  tarler  will  now  act  n  »rcf  -<ar. 
Irea«jfcr. 

SPb.NCEKtDKT,  .\.  Y.  At  s  trctnt  nierlmg  of  tbe  sluckholders  of 
Iba  HilM  TakpbeiM  Company,  held  in  tbe  village  building  at  Hittoa,  It 
wsa  vt/ted  not  to  irll  the  plant  to  the  Bell  Triephoaa  Comvasy.  but  to  In- 
mir  Ihe  anion:, I  „t  tlie  e-iii:i.il  «i<<ck  from  (8,aoa  la  9iS,aa«.  At  a  naeel- 
hg  .if  ilir  dir.ei  rj  i^eM  immejiiairiy  after  the  •lacbbeManT  aaetftw.  the 
prr.i.Wni  and  mananer.  John  K,  f  .«i:  ir.  vras  given  the  power  to  enlarge 
the  |.Unt  rutrtid  rhe  linn  as  br  ibouyht  advisable      An  additional 

■•itilil-  .iril  ai'ii  uiiirr  iinprovcffient*  will  be  added  to  the  ccsUal  oSec.  aad 
ari^ve  ri|iriAT:iTi.  wiit  von  ba  begyn  *B  ibe  Const niclims  «f  new  Vam  aad 
the  extenBij-n  of  crhcn. 

CR£ENSD(iKO.  N  r  — The  Caratlna  EiNlrkal  Conpany.  bached  bgr 
Phfladetpbla  capiisi.  bat  secitrtd  a  {ranchiic  fraai  BItb  Paint  10  Thomai- 
vlllc. 

CnASLOTTB,  M.  C—The  Cbarinttc  Omsoli^aled  Conalniation  CompmY 
at  tbto  clljr  hat  bee«  titastinlng  tb*  lalm  paiicrna  •(  at»  etigine*  wHb  tba 
fttw,  it  it  aaid,  of  hiMalUn^  tsrt  langc  jraa  rnganes  for  driving  eircirie 
cni(raiaf«k 


MANCHKSTER.  OHIO.— Tba  cMr  b  canalnigtiiic  an  daatrle  ligbdng 
plant    John  K.  Donbar  ia  clerk. 

PAINESVILLE.  Ohio.— The  Clly  CaHBdl  !•  cawldiflat  th*  Olli^ 
liahmcnt  of  a  sittnicipal  lighting  plant. 

SANDUSKY,  OHIO.— Tbe  Sandusky  Gas  ft  Electric  Coofaay  k  ft^ 
stalling  two  iS'-ottp  Aiiltir.sin  atid  TfiySef  «^tpr  ttiSe  KtiiVrs. 

PORTS.MOUTIT,  OHIO  Tlir  r...  Isill.ulb  .-^Iirel  Kai:ro;,d  k  Ulbt  OMH 
fariy  lia»  increased  its  cap;tal  from  Jijj.'.h'O  to  $ioo.')<'C. 

OXl-ORD,  OHIO— The  Btard  of  I'uLilic  .Miairs  conleniljlates  adding  tO 
the  municipaJ  electric  light  pUnt  three  new  boUert  chit  si-tr^mee.  S.  H, 
Allea  is  clerk. 

ALUAKCE  OHIO.— Tb*  Sandy  VaUey  Tdcpbone  ft  Electric  Coavaar 
baa  b**a  IneorpocaMd  wilh  a  ta^lilal  *l  |i|*i**ak  ^Ib*  luaarparatot*  «g* 
R.  S.  Kajpler  aad  atban.  '< 

maxusnsLD,  onia— it  u  tttitt  ibat  **  flin«i*Ni»  t^r  *  ftiiB 

TraWin  CMvaar  la  plaaniac  t*  Mid  m  Mtwilgn  fraa  Tr*jr  H 

BLUFVTDN,  OHIO.— WIIUaM  Platlaer,  aapariolMdMt,  wiUm  timt  m. 
teawiaoi  aad  lasproTCaaenta  arc  I*  be  awdc  •«  Che  amnie^  dccMe  Rri* 
and  water  works  plant  this  summer. 

ELYRIA.  OHIO.— The  t'lyria  Millio«  ft  VawCT  Co^Mf  •fllM  IftM  H 
14    prop.:ii.r.1    '.u    entar^r    As    pl^nt    liy    the   IjUlallgll*B   el  *  latgM  WaisJ 

wheel  and  dynamos  for  electrical  power. 

AKRON,  OHIO.— Tbc  Abrea  Ml  T*la>b»B*  Company  la  prepst^ng  :o 

aMke  Important  Itaprorementt  to  its  lyttem.  A  new  swiuhboard  and 
dy.SOo  feet  of  new  cable  will  be  installed. 

COLUUBUS,  OHIO— The  Ohio  Lenlifa^ure  liai  pasted  broraUy  oa 

BB  appropriatic-r.  ot  Jat.oc-a  fr^r  llie  piirp^i.e  ,:-<  /nitaUhlf  Chcllte 
llghtiisg  systeti:  in   ll;r   >f*lc  i*pirol   rtt  C^iiunibu*. 

SIDNEY.  CiMIO  — The  Sidney  Klctiiic  Light  Company  ia  using  Weat- 
lngbou^e  Ihrc'^  cjluvder  gas  cii^u^es  in  place  of  steam  engines  with  good 
awrresi  and  economy,    P.  D.  Elwell  ia  superintendent 

HAMILTON,  OHIO.— The   Hamilton  Itome  Telephone  Company  has 

made  aNNaatiea  I*  tb*  Qly  CmibcH  •!  Uiddtatawa  fer  •  Ctanchl** 
to  aataUfah  aa  cmtaoia  aad  hy  aaadah*  la  (bat  plaea, 

LISBON.  OHIO.— Tbe  New  Lisbon  Gas  Compaay  bi*  jwt  added  a  ■*» 
joJcw  generator  and  gas  engine  to  take  care  of  daf  aaiTOIIi  Mad  alM  V*^ 
tiaa  ia  a  aaote  e(  matm  and  faoab  M.  War  It  aiingiif 

HANSPICLO,  OHIO.— Tbe  HaaaCaU  Badway.  Uiftt  ft  PMrcr  Comfiaay 
i*  applying  for  a  fraaeUte  frOB  tbe  ehy  to  bidid  a  loop  around  Cealral 
Fark  in  the  busineat  aaeliaBi  aiie  ta  lay  a  etc  and  track  on  Main  Street. 

URB.'WA.  OHIO. — The  dty  srtll  soon  place  a  contract  for  city  lighiing. 
.\  measure  has  been  introduced  in  the  council  providing  that  the  cti>  shall 
nirt  pay  more  than  tr.soo  for  Itrbtitug  the  streets  and  public  buldiTiffs 
of  the  ci:>'- 

DOWLING  GREEK.  UUIO.— The  Lake  Erie,  Bowling  Green  &  Napoleon 
Railway  Caaweay  I*  ifm*riaB  1*  «al«ad  lie  Ha*  abeat  r  aiil**  «*at  «f 
Bowline  OntB  u  a  palat  an  lb*  IfiMMi*  Rivtr  «btf*  a  aaaner  r***ct 
sriU  be  heated. 

FOSTOtIA,  OHlOu— Ha*  peayla  at  «h  diy  wOl  be  i^ma  aa  affar. 
tunity  to  vote  on  the  qecatlea  ef  baaiac  beiada  aet  (e  wcetl  tse,Me 
for  Ibe  purpose  of  laWalllBf  «■  *l«ctria  llihiinc  ylaat  la  ceaaiallaa  artih 

the  water  works. 

CI.K\FI.\NTi.  OHIO  -  J.  T.  Roia,  lii^f  muinrrr  of  ilir  F.  emt-Moore 
conttrnction  forces,  has  comphtlcd  a  survey  from  Sandusky  to  Clyde  for 
lb*  lab*  8b*r*  Elactri*  Raitway  aad  h  aa*  mfciilK  a  anmay  tran  8a» 
duby  to  Flriaitt 

LORAIN,  OHIO. — Tbe  Olima  Gas  ft  Electric  Company  is  planning 
to  make  eaitensive  ImproTesenU  to  its  Lorain  plant  this  year.  Tbe  com. 
^ny  will  purchase  a  new  engine  and  a  se-ni'!';it('r  I  ^vill  ;n«tall  s 
Aamber  of  new  lamps. 

TOLEDO,  OHiO,~Tbe  Toledo  Railwsys  &  Light  Company  ha>  been 
aaaelad  the  eaalraet  hr  Jlliominaiing  the  Gewraawag  boildings  here 
Tbc  Taleda  Caa,  Ehelrie  ft  Heatiof  Cenpaaiy,  rcctntly  leearpgnled.  alia 
submitted  a  proposition. 

LIMA,  OHIO.— Ihe  Columbtia  4  Ijihe  Michigan  Railroad  has  been  pur- 
chased by  tbc  Widener  Elkint  Syndicate  lor  a  cemideraiion  of  4«yj,a«a. 

The  portion  now  operated  by  sicMa  ^fOt  be  chtifttad  at  aaea,  aad  any 

be  extended  |o  Bryan,  Ohio. 

KT.  STERUNC  OHIO.— n*  aaaddtial  eleetrle  tigbt  and  wahf  tlent 
will  faMall  nr»  baltcra  and  acw  limpa  far  Mreet  lighting  aad  ether  tai- 

provements  during  the  >uramrr  to  the  amoutM  "1  aSmit  5:,'>o^  H.  <riay 
Jolinfton  Is  clerk  of  the  bnard. 

StM.MKKI  JELI),  OHKi— Ilic  NoKIe  County  Te'.eiilior.e  Company  and 
the  Stranathan  &  MilUy  telephone  Company  have  *"Iii  their  interests 
to  (lie  Hone  Ttlepheoe  Company  of  Cambridge.  Important  improve- 
menti  will  he  made  t*  tb*  ay*t**N. 

CiiVCI.NN.\TI,  OHIO.— Tbe  directerf  ef  Iba  Chdmiatl  Cat  ft  E]e» 
trie  Coaipatiy  have  aullu.ri/ed  Pre»idrnt  ?f.  G,  KeeriAn  lecurc  5  «oa 
addHional  hp  of  bovera  (or  Ihe  eletiric  lighting  Tiower  plant.  .\  lafg* 
ant^^inl  of  wire  in  rhe  cer.tr;il  portion  "f  tlie  cily  pl-ace^  under- 

gromid.      Hlr  irti[  tmi  riinrf*  v  ill  co'it  abcut  ?.ie-:',vic" 

C  I-F.VF.I_\N!>,  Oil H.I.— Attorney  J«*n  N'.  Stockwcil.  reprcsrntitig  the 
rievr<.ind  l.inht  k  rower  Cemptnyt  bag  aiad*  in  tnfanaa]  applieatloa 
t'j  .Major  ■i'liftKin  firr  an  electtie  ficht  franchiae.  Tbe  attorney  proidaed 
that  it  th«-  franchise  is  granted  a  ^rcicion  would  he  irdiided  in  the  ordi- 
«iinco  whereby  the  city  can  lake  ever  the  p"ant  «(  !•«  dlu-reiion. 

CLEVEt.ASD.  OHIO.— Tbe  Cleeeland  Ugbt  &  Power  Company  bu 
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■idt  application  U  ihe  Ciiy  Council  tor  a  francbix  ciublinc  it  lo  supply 
1^  aod  power  in  all  part*  oi  Ihc  city.  The  companr  prouiisci  cheaper 
tfiu  for  the  dCy  and  prhratc  citltrni  and  a  plan  for  ultimate  municipal 
nntnliip  ol  tlte  plant  ^ome  jrcaia  ago  the  compaoj  iecared  a  (ranchJw 
10  fartiith  current  In  a  etrlaln  portion  ef  tht  JuwtUcwn  Ji>lrict.  and  it 
c-i'rtM  to  be  farniibing  po  per  cent  □(  thr  electric  light  nuw  ujted  in  this 
iisUiet-  Mayor  Johnion  »anii  the  comriin)-  '.n  .igrce  tn  huil.1  a  large 
poser  ftatiofl  oo  Ibe  lake  or  rivrr  front  »hrrc  imwcr  cnul.l  br  produced 
rcmoaaicalty,  before  he  will  agree  to  mrriort  ibc  con^parn'?  pro.irct, 

MARIETTA,  OHIO.— The  Parkerrt-.irii  it  Oliio  Vallrj-  Traction  Company 
uf  Mcnrcd  all  the  right  of  vijr  from  SiMerttille  <o  Wavcrly,  W.  Va  , 
mil  ii  taid  to  be  accuriag  right  of  way  from  Waverly  to  Pirlt<rr»buf|[. 
VHimauljr  it  ia  the  inleotion  to  connect  Par-lcersburg  with  WbctUag, 
W.  Va. 

CLEVELAND,  OHIO^ — It  it  matrd  that  the  fir.inrnl  m»ttrr»  for  ihe 
(Vopoaed  OnTljn;!,  Ashlar.d  Sc  Manshcld  Railway  have  brrn  aiijustfd.  and 
tlui  within  the  next  two  weeka  the  Kobcrta  ft  Abbott  Company,  of  Ihta  eitj, 
nfiiutt  for  Ihe  profcrtr,  iriU  plaea  tha  eortwwU  far  tanminohui  lad 

luurial. 

SPRINC.FIKI.D.  OHIO.-  Offici»l»  ol  ikc  Schocjif  lynJicatt,  which  re- 
ecniiy  purchaatd  the  Appleyard  iiiK*,  alatc  that  plans  are  being  made  for 
«dautaa  faa^fwrtaacBla  le  th«  miia  poirar  MtlM  M  Untmif  WHk  IM* 
lilr.  It  ii  stated  Ati  additlaoal  madtiBcry  will  b«  higfilM  gad  gullhgr 
Mutation  erected. 

TOLEDO,  OHIO.— The  E*et«tt  ]ltoarc  Syndicate,  which  swna  tht  Uma- 
lUidOb  WH^nilg  A  Smfevi  Biflmy*  &f  Mid  to  be  bntidflitfcc  Ikg 

EAST  UVnPOOi;  tmao^-^amm  Wndtm.  «l  Nflw  Ycric  h  M* 
iMMv  far  lb*  iMttiiing  «{  ntuMt  coal         hw  Wasi  Mat.  Be 
inm»  to  MiAliih  a  Uqe  pomr  italiMi  to  MWhr  alMnklty  to  East 
Urapod.  YooBfiiMni.  WHm,  Wutm.  Ctefttead  Md  Mhtr  points  within 
rtiMtt.    He  iti  a  mechanlcsl  engineer  and  represents  New  York  capi- 

OKLAHOMA  CITY.  OKI.A.— N.  S.  Sbtnun,  ot  tkl*  ci»y,  mm  re- 
mitly  awarded  thr  contract  for  the  ewatmetlOB  ot  tlNtrfO  1»m  and 
nlcr  works  at  Wysacwood,  I.  T. 

SBAWNSB,  OKLA.— Shawnee  Lighting  Company  has  purchased  and  it 
IfiitaDing  a  500-kw  steam  torUne  and  two  raiiway  generators  of  575  Vw 
capacity.   U.  S.  Hart  Ii  chief  derh. 

UAOINGk  FA^Tke  BtimirlvaBk  Taltphoite  Company  is  prcpariof  to 
i»  a  irett  dad  •!  woA  to  tMg  dMHct  Ah  apring  and  summer. 

MUKCT,  PA.— Muncy  Electric  Light,  H<Bl  •  Fowtr  Otmfar  co» 
irsiplatcs  installing  a  iso-hp  Olds  gas  producer  and  larfafc  F.  K. 
BuMler  ii  chief  engineer  and  electrician. 

ETNA,  PA.— The  borough  has  jun  inttalled  a  loo-ligbt  Wood  arc  gcn- 
(rator  in  the  municipal  electric  light  plant  and  completed  its  light  circuits 
with  Wood  are  lamps-    A.  K   Dvnbsr  is  borough  clerk. 

PITTSBURG,  PA.— The  charter  of   the   Fordlng-Motse  Syadiettc  of 
PHKburg  for  the  construction  of  s  subway  in  the  down  tnm  WMlgB 
Pittsborf,  Jias  been  approved  by  Governor  Pennypacher. 

POi<T  f  \UnON,  P.\. — Port  Carbon  Electric  Light,  Heat  &  Power 
Company  has  been  leased  to  and  is  operated  by  tta«  Edison  Electric  Ulumi- 
■itiag  Compaity  of  PoltsWU*.  lasiah  Cartwrifkt  la  aecretary. 

WILKESBARRE,  PA. — An  ordinance  has  been  intrncluced  in  the  Co  •'• 
ril  giving  Ihe  Midway  Connecting  Company  the  privilege  of  entering  i 
nt;  and  constructing  a  railroad  from  its  temlnua  at  the  corner  of  Mer- 
chants Alley  and  North  Pennsylvania  Avenue  |o  Nwlicoke. 

BVMMF.LSTOWN,  PA.— The  Hummelitown  ^tcirie  plant  has  been 
partliaK-d  by  Ihe  proprietors  of  the  Hummetttowv  water  plant  and  will  be 
iicprcvcd  sad  continuous  service  will  be  ghrcD  a»  wtm  m  larfir  dyaaiao 
an4  new  water  wheels  are  inaullad.   K  H.  LiiBer  ■■  ilinigrr 

RRIE,  PA. — Additions  lo  the  present  extensive  equipment  costing  more 
than  (jo.ooo  are  in  progresti  at  the  plant  of  the  Edison  Electric  Light  ft 
Tower  Crrn^ny,  e^rarr  of  Twelfth  and  French  Slreefs.  A  i.^O'^^^hp 
tnjin-  of  the  vertical  typi!  will  be  put  in  place,  A  tni.  elitig  cr:irie  with 
1  Uflintj  power  of  10  tons  Will  also  be  added  to  the  equipment  oi  ibc  p!ant 
HAWLEY,  PA.— V.  A.  Decker,  E.  C.  White  and  Lewis  P.  Cooke  have 
r'urcha?*d  the  pl.-int  of  the  TIawlrv  Fleciric  LiKh*  roin|»any  and  have 
'■tltac];': [1  :he  i'a:iparj<  ^'.l<■ctTic  Compai.v  'Ihty  will  rrhuil  l  the  plant,  put. 
<:n(  in  new  additional  water  wheels,  boilers  and  generators.  F.  C 
vvbite  i«  president;  L««lg  P.  Coafcti  vlee*pHiMiM,  Md  V.  A,  Diclitr.  aee- 
■ftary  and  treasurer. 

AI.LENTOW  N.  I'A  — At  a  r-L-  nt  rei  -ing  of  the  directers  i;,-  Con- 
^•■lidaled  1  t'epbor.c   C'cmjianiL-s  rf  F'r  m:  ^-.-l  ■.  a  lease  of  three  trlr'^-hone 

comp:,-ii.i   f,.  r  QK)'!   ye.-.rn  '.\as  r^ectrvl.      I  l-.r    i  ii  in^aniea  in  Ihl^  cnn  ^I'l  i  (!ati0n 

4fe  the  Kastnn  A  Belkklicm,  the  Warrm  kitd  the  United  States  Long  Dis- 
toKe  Telephone  Companies  operating  at  Bethlehem,  Easton.  Pbillipsburg 
■4  Alpha,  N.  J.,  and  in  the  surrounding  territory  ia  Northampton  and 
Mia  CMMttee  ot  Fetmaylnala,  end  Warre«  Ceantic*,  New  JCtwy.  The 
leticd  eompenica  bavt  aso  nnlca'  af  wire  and  fifty  nflci  «f  wMw,  wMi  mere 
(ton  t,ooo  sub«crfbers. 

feAKER  CITY,  ORE —The  Oty  Coiircil  haa  granted  H.  H.  .Xndrews 
•  franchise  for  a  po»rr  ayitm:  in  E  .k'r  C::v 

KAKER  CITY.  ORE.— The  Oregon  Electric  Power  Company  has  appUed 
hr  a  je-year  feandtlK  for  Mtpplyiat  eleetriettr  for  Hihtiiv  twpaaca  to 
dtoeHy.  • 


SALEM,  OIE.— TiM  CMicua  Lii^t  &  Traction  Caapatty  toa  dcddtd 
to  expend  aboat  tsawaea  to  eniargiar  the  power  iistios  and  liiiiiiiariaillin 
aad  cxMndtaR  lla  Itaaa.  «.  WaMt  to  aUaf  eaafaMcr. 

POikTLAHD.  ORB.— Tfea  Feaac  Caavaaj  kaa  aada  ai^Maatlaii  to  lia 
Ceunty  Catirt  far  a  «f^r  fraocUaa  to  Mid  a  deable  rradc  rallanjr  •» 
the  Fonland-Sl,  H^a  wtfM  read  fram  VMdand  to  LcwiMao. 

PORTIAND;  OKB.-^An  dcetric  railway  witt  he  built  from  Seaaide  to 
Caaaen  Baad,  to  tbe  rktalty  of  Aick  Cape,  a  dbttace  of  about  is  mttca. 
J.  B.  StiBoa»  of  Fardaad,  wba  pt—aiad  ika  Oratan  4  Fadtta  Ceaat 
Railway  Company,  ia  Mind  die  praleet 

I>(^)RTLAND,  ORE.— C.  W.  Miller,  manager  of  the  Mt.  Hood  Elcelria 
Company,  writce  that  bids  for  000  si  ruction  wiU  be  received  oo  May  a  at 
FaMlaiid.  TIm  toMal  toatanaiiaM  wlU  «aat  Ijaaiaoa.  En^Mcsa,  Batca  ft 
Oaife^  SaaiMto  Wtoh. 

SAUCM,  ORB.*>-1ka  Fortlaad  Gtaaial  Bkclrie  Company,  which  tceenily 
purebaiod  Hw  CWamiT  Llglit  t  TraatiaB  Canpaity  of  SaiMH  wOl  inereaac 
j|C0cwtfatf  Mi^cdtf  9(  ^fcc  S^d^^M  fIflNft  tfvo  ti^t  flAMt  1miv6  ftcCtt 
parfaatid  far  iiawMitlilin  pawtr  at  doioa*  vetto  f rsB  iba  hydi»ahitriB 
plaait  at  Oratnn  Cttf  far  toe  IVMaMtu  Tnedgii  Caapany,  to  fimiBh 
1^  aad  paver  to  Ika  tawaa  abac  tta  tottor  aoaapany'a  Itoa. 

aAVmHEBSTOWH,  It  Lt'-'nc  WtMard  Lifto  k  Water  Camfany  will 
toWhlMk  an  alMlrla  Hghtow  wMan  at  thia  cHy. 

nOVnniCB.  B.  X<— Tka  UgWatora  hw  fraatcd  pcnaiailan  to  the 
Wareeatcr  ft  Pravideaea  Street  Sattway  Oeapany  to  toereatt  ita  eapltal 
aioelc  to  a  sum  not  eacecding  fi.ooo.ooo. 

WESTERLY.  R.  I.— The  Board  of  Directori:  of  the  Wcetcriy  Aoleawiic 
tUaphaaa  faiapaiiy  haa-  naiad  to  kaae  |aa.aoo  aapital  aiaek.  Ot  tUa 
aaavat  9ta.aoo  ia  laaHrad  far  tht  preicat  aahaerlhara,  {f  uftaa  aad  paid 
iar  helweca  April  it  aad  Kay  10. 

PXOVIOEIICB,  S.  Xt—n*  Kaw  England  Shaaw  TdcpiwM  Company 
haa  pcdltaud  ika  LcgliJatatia  far  aa  aaacBdmaiit  to  iti  act  «f  incerpnatiet^ 
to  chaaie  Ito  bbm  to  ihia  Hobm  lUaplMat  Ca^toiy,  af  Shada  lalha^  to  * 
iaecaaac  la  capital  atack  to  fa,|oaboaa;  aad  to  faano  froca  flaw  to  liaaa  ila 
fint  Bioflgiia  boada  na*  raactdiag  f lasaoioao. 

SAKBBia  S.  C— Tka  Zlecttto  S«pp^  Caapaay,  of  Sataaaah,  Ga.. 
haa  lha  ooa tract  for  the  eaaatraaHaa  of  aa  elaetrie  llgiil  plant 

COLUMBIA,  S.  C— Sufvtyoci  torn  aaanilawd  aaar  10  biIIm  of  tho 
Haa  of  the  proposed  laato  Of  (bt  dattrie  Una  tnm  Ciinaihla  to  Aognaii, 
Ga.1  eia  AUna.  ihara  batnc  a  Haa  abaady  la  apiritlaa  hetwcea  Alhea 
aad  fht  Gaar^  atty. 

ABSKDBSIft  S.  IWF.  W.  Itoyacad.  Qtf  Aadilar.  wrilea  that  tl»a 
dliaaa*  tatod  aa  April  «  to  iiaae  |tj,aaa  boada  tor  eaaatiocitog  a  awaici- 
pal  eteetric  light  and  power  plaM. 

KNOXVUXE.  TENN.— lae  KaaarOla  SaUway  ft  Ligbi  Company  wiU 
probably  a<k  iho  dly  far  a  eootraet  M  placa  tofeaadaaaeat  dcdrte 
laaipa  to  tho  place  of  iba  fca  tampa  for  wbKb  tka  coatrait  haa  bcaa  lMagb« 
trc  for  the  laet  three  aaaaihak 

NASnmLE,  TBNK.— Vhe  Beard  of  PtAfiia  Warbc  baa  awarded  aeveial 
eaatrawa  far  e«MipMCBt  el  toe  li|hi  dapaitMat  Amok  the  contraeia 
awwdad  ware  to  toa  Bvaid  Blaairto  Caa«aaf  and  Jatai  A.  Bochling  Soaa 
CoBspaiiy  ftar  fanlabinv  cOtkaHrciy  tapper  aad  Mhbir  cooaiod  wire.  Tbt 
Sonthera  Blcctrlo  Cao^aay  woa  ibca  tba  eaotraet  tor  tataiaUnt 
plaaa  taaglatart. 

AtVIN,  TEX.— The  Conadl  haa  praitied  Henry  Waabla  a  franCUae 

•    construct  an  elertrie  light  and  power  plant. 

BROWXSVIU.E,  ILX.— F.  J.  Combe  aod  S.  C.  Tucker,  of  BrownsWWe. 
are  interested  in  the  con»;t>iction  nf  ar,  riertric  light  plain  here. 

EAGLE  LAKE,  TEX.— The  Eagle  Lake  Manufacturing  Company  will  be 
in  the  matlKt  far  a  fi  dr  Mm  lanaiaMr  iMa  ealiiea,  M-  J.  Soait  to 
maitager. 

HARRIMAN,  TK\,  The  city  is  about  to  inilal!  a  new  :  50-liw  gener- 
alor  and  60  new  &t;ci^t  lampn  in  the  city  cU-ctri::  light  a> >tei:i.  J,  B.  Bod- 
well  ia  city  clerk. 

CORPUS  CHRISTI,  Tl  X  -Randolph  Robertaon  says  that  the  Corpus 

Christi  Strrrt  f!.,:;;..^pI  Cvnipiny  will  cOnstriKt  a  liiio  fimt  Araocia  Pasa 

Depot,  a  ili-itan^c  ui  4^  i»ile*. 

n\I-n\i;r,  TEX.— Dalhart  Ice  ft  Electric  Company  is  now  inatiilir.g 

a  ,jo  l^w.  iir-  -. t'!t  direcl'Current  dynamo  for  day  use  on  ^  fan  and  power 
circuit.  W.  H   \\'cl(f  is  manager. 

AUSTIN.  TEX  — The  charter  of  the  NorlhweMcrn  Toll  Lin«  Company 
of  Dallas  has  been  filed.  The  company  has  a  capital  of  $1J/I00.  Tho 
incorporators  are  A.  A.  Miller.  A.  A.  Marrs  and  W.  Weaver. 

WAXABACne.  TEX.-TIW  Waaahaefate  Gaa  ft  Heetrie  Caa«aay  cca. 
ttmplaiea  taatatKnc  a  iCa-hp  Meani  en|toe  to  ha  plant  tbla  aniBBcr.  Ttto 
will  talce  toe  plaea  at  a  laa-bp  ArmlBcton  ft  Slaw  engine^  Tbaiaaa  Cook 

is  Bupcrintrodent. 

TEMPLE.  TEX.— J.  C.  Huuwr  has  taken  aiepa  lowanU  building  an  in- 
terarbas  eilectrie  ratlway  between  lUa  dty  and  llarito,  •  dlitance  oi  about 
«g  milo.    nrTland  ft  WereoilMil^.  of  Dallas,  Tex.,  bawe  'diargc  ot  the 

Htrvey  of  t'te  rrf,;te  for  the  proposed  route. 

r. \L\'r:ST(iN.  TKX.— J.  II.  Hill,  genersl  manager  of  th^  r.alve.ton. 
ITi  i^ton  &  Ileniicrsoa  Railroad,  has  b'e,,  dlrrctcr'  by  the  braid  nl  directors 
uf  that  road  to  investigate  the  sulMtitution  of  electricity  for  steam  ss  motive 
power  oo  the  line.  The  read  rnna  helweca  Oalecatoa  and  Hoaitoa^  a 
dMtance  of  s>  aaQeCb 
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EL  PASO.  TE.\.— T.  B.  En»ch>.  of  Kannt  City.  Mo.,  i>  at  tfae  bead 
«f  a  Jyndffafr  which  prDti^w^  m  hiiihl  cli~''t:':r  f3ilw:tv  from  tht  cok' 
ficlda  in  iKr  <  A\  i\\f  ,  ,  \|.ri,ii;.,n,  m  Cin.r,  |w.5MT;i:  ilii  j-.ijh  hi  I'lic.  The 
iyrOpOMxi  70ad  will  he  ibi.[;l  ^:  mite*  loeig.  Juiige  M.  W.  t:t-nl:jn.  cf  '.his 
rily,  ii  the  local  .'r;irr«pnijTn>  of  Ibc  ayndlcatc. 
BOUSTOK.  TEX.-  Harvey  T.  D.  Wilioa.  e(  UenMoo,  it  praavoiin« 
IW  M  •MMOt  dM  cHy  wUk  IM  friacilM  Wt^l.  A 
•i  ft.  lAib  (Ha.)  ««viMiii»  taw  IffR  fnlcfMM  Ib  d 
awd  an  mUcUltm  wilt  mm  b*  Mdi  la  tk*  Gltr  CmhmB  f«r  • 
Hm  ptipoilJ  tfmm  will  MnpriM  tbcnl  t j  ate  •(  mch. 

HOUSTON,  TEX.— G.  E.  Tripp,  of  Boston.  Man.,  reprnentiog  the 
Stooe-Wcbaier  syndicate,  mho  has  been  makinf  an  inspection  of  the  street 
railwiy  «ytiri!«  imwl  by  tLst  rorporalion.  stalei  that  it  liaj  liT'ti  ri>' 
trrn-ircij  :o  'syzT.'-  iIhui:  $5(10,000  in  improving  ui  1  fxttT-iuitg  'h.:  Hi  uM  ui 
electtic  liUK.^.  Ikt:  u^tacity  of  Ibc  power  Imuv:  i--  tu  V  incrr.-snl  ni 
addition  to  other  improretaenta, 

FORT  WORTH.  T£X.— J.  A.  Murray,  manager  of  the  Texaa  lines  of 
ttc  Taa  LoBB  DMaMa  TOtjUmt  Cajpimy.  aad  J.  C  Ctilgr,  aaMicr 
ef  lb*  Indeiiendent  ndinc*  kan.  lottlhcr  wRk  panics  at  Weatberford. 
have  ors^Rired  3  home  company  at  WealbrrfOfd  (ad  wfl)  lacorporate  with 
a  capital  Mc.  L  r.i  lio.ooo.  They  will  spend  $Ji.oao  haproving  the 
Weather  ford  exchange,  and  will  have  long^listance  connection  with  the 
iodepeodent  exchange  here. 

AMERI<"AN  lORK.  UTAH.— C.  Earl,  of  Americaa  Park,  hM  filed 
an  applies '. I. :m  hi  ihr  <t.>ic  I  nji-irr-r'v  fjr  pet miatlaB  !•  MmR  Water 

from  the  Aisieiti:^^  1  vtk  Canyon  ior  power  purposes. 

HORRISN'ILLE,  \T.— The  Citiiens  of  Morrisville  have  voted  to  con- 
Mmet  a  municipal  electric  plant.  A  dam  will  be  built  across  the  Lanoille 
Wvcr  at  CMp'a  FUta,  M  a  aott  at  t«4<aa.  Hmm  !•  a  pttalMlv  dwi  tbe 
tUtuh  SallrM^  wbMi.ttm  kttwau  Watakacr  Sia«e. 


will 


SUraOUC.  VA.— A  eiiapu7  to  KcUng  ■  fnocbllc  ftr  am  dagtiig 

rsilway  nvrr  (he  streets  of  the  town. 

NORFOLK,  VA  — Tbe  Norfolk  Railway  &  Ught  Company  ia  katUiv  a 
new  electric  railway  from  Ocean  View  10  Sewill's  Point, 

INDEPENDENCE.  VA.— Tbe  Independence  Electric  Light  &  Milling 
rofnjtany  hivp  df^idrd  to  construct  an  electric  light  plant  an4  ro!lrr  mill. 

.\N  I)H  V.\. — Alexandria  municipal  electric  l^sht  I'Lint  wni* 
ntf  r,;,i,i.ir.L:it,  hut  the  city  has  not  tfre  funds  to  ^jrctiasr  it.  The  city 
Will  lell  the  plant  If  it  can  get  a  (air  tml     I   H   WaII.  t  i«  oity  clnk- 

STAI.'NION.  V.\. — The  Blue  Ridge  Tjght  It  Power  i'umpany  is  eniarg. 
lag  and  Improving  its  plank  Ib  aiMdoa  M  MM  large  new  alt«rnatiflg.«ir. 
tcist  fcncrator  recently  iaalillcd,  tma  naw  boslera  have  arrived,  and  the 
■icMacrf  to  kdai  ptoctd,  mi  will  am  ka  ia  opmiiM,  wbaa  tbt  pliat 
win  b*  able  la  furnlsb  an  iba  power  neatnafy  for  iba  atiMt  can  aad 

far  Ulhling  purposes  for  a  loof  tjac  M  liaw. 

BREMERTON,  WASH.    Th*  qocflkn  ef  cMbliAbic 

ing  plant  is  under  consideration. 

PASCO.  WASH— r)r.  S.  Fred  Eaaig.  of  Spokane,  hi 
franchise  for  water  works  and  an  riectric  light  plant  in  Pasco. 

TACOMA,  WASH.- The   Home   Antomatic  Telephone 
build  a  three-story  buildiog.    Tbe  structure  .ill  cost  $75,000. 

SEATTLE.  WASH.— Another  unit  (5.500  hp)  will  he  added  to  the 
Bttnielpal  lighting  pisnt  at  mon  aa  tbe  1600,000  bond  iiiiM  ii  itild.  Tbit 
announcement  l-  mjc  h>  n..mhers  of  the  Coundl  aad  by  8nptrllHloiaa» 
Youngi,  of  the  ^;^lit  Aini  »^t.rr  ^tepartenent. 

MARBLEMOUXT,  WASH.-  \V  A  <  Rowae.  of  Mt.  Vernon,  Wash., 
puitdtBt  of  tbe  Caacade  Valley  Kailway  Conapaoy,  writes  tkai  11  1*  pni- 

patc4  «■  MBaiian  m  taenia  laiiwar  fmn  MwkHmaaan  la  flarac  ttaa 
■aila,  a  itoiaact  af  atawt  n  mDm  Tha  aaai  la  aallaialad  at  tLaaanaaa. 

WALLA  WALLA.  WAStL— Tbe  CotaaibiB  ft  Walla  Walla  TndioB 
Company  is  making  a  twrrry  of  its  ptapaaed  electric  railway  froai  Walla 
Walla  to  Clarkston.  under  (he  direction  of  C.  E.  Sears.  Th*  eaopaay 
baa  flccieil  the  following  of&cers:  Milca  C.  Moore,  president,  of  WaRa 
Walla;  Ji>hn  H.  Morrow,  of  WaiKhuig.  rirat  vice-prrsl<len(  and  general 
manager;  \l.  R.  Hanger,  of  Dayton,  second  vice-president:  Frank  W.  Paine, 
of  WalU  Walla.  trrisMrer;  r.  r  of  Walla  WjUa,  aecrcury. 

M'lRiiwrowN.  w.  VA.— Th.     ,:th  M,  ,K..mo»n  Str*t«  BaOwajt  Cam. 

pany  has  been  gtrrn  a  franchise  by  tbe  City  Council. 

PLYMOUTH,  WIS.— Tbe  Plymouth  Ctty  Wiirr  W.,rk^  inicii<l  iiist-tllnig 
a  new  hosier  liuring  the  coming  summer.    P.  J.  Douglas  is  superintendent. 

GKEF.V  HAY.  Wl-S  — The  Brown  County  Telepliont  <  n.i  iiy  will  in- 
crease its  capital  .lock  from  $10. 004  t.j  lao.ooo,  an4  fuaWr  c jrislderable 
aatensiofis  to  it^  liters. 

CREt.SSNOOL),  15.  C.^The  VVt.i  Kuuteiiay  I'oner  S  Light  Compin» 
baa  parebaacd  a  aila  in  Aoacanda  fnoi  R.  C  Smiili  an  wMah  wUI  h« 
araciad  a  plaat  *»  aupply  tbta  lawn  tiritk  llibt  and  pa«<f . 

SUPERIOR,  WIS.— S.  K.  Wbli*,  dw  cocfaiaar.  «ritaa  (bat  ttc  dtfrna 
vaiad  April  i  to  pwdaae  lb*  plaat  of  the  Saperior  Water,  tiihl  A  I'awer 
Caaapaay  or  build  moniciptl  awtcr  warlta  and  tkatrl*  Ught  plant. 

MILWAUKEE.  Wl.s  —A  ftanchhe  baa  Utn  granted  la  th«  Weal  Sbara 
Teln-h'T'c  b  TtkBrH  h  t  >.  ;i.wl  (hey  wilt  br>ln  at  anac  the  aoBitme. 
tion  cf  a  >  i.n......  ,,,..  .ysieiii  111  tin.  .  ity.  whidi  wilt  alsa  coaaaci  wlik  bida- 

pCBdttlt   111-.'-  l!il.jl'iihii;lt  the  M." 

ItBLS'lV.  II  C  — Kffi/rl.  ate  '•j.  .-1/  n--,'le  t"  fr-it^^r  .-'....'im;  railway  t* 
apan  IIP  Duncan  Valley.   Address  John  I.  Hciallack,  Kalso.  B.  L. 


LADNER,  B.  C— The  British  Columbia  Electric  Railway  Company 
is  ccnsaderiog  the  calen»i<>n  i>f  the  electric  lighting  aystrin  to  Ladncr  this 
yr.n     R.  If.  Sperling,  o:  \  ji  ci  i.-vir.  Is  manager. 

GREENWOOD.  B.  C— lac  Greenwood  Electric  Company  bat  a  proposi- 
tion bef  <<<-  iIh  ('-unci!  to  light  the  town  and  eapects  to  erect  a  large  power 
plant  at  Boundary  Falls,  H.  C.  for  lupplying  towns  in  aautbera  Britiah 
Columbia  wi(b  light  and  power. 

NEW  WESTMINSTER,  B.  C— B.  M.  Burwell.  represenliag  lb*  Rnr- 
nud  Fhiaa  Caaipiaj  kaa  iwiud  perailasioa  to  appropriate  ss.000  inches 
Bf  WBlcr  fram  Uflaaci  Sivar.  Tha  eosipany  proposes  locating  a  power 
plant  at  a  point  where  Kanaka  Cnak  (uat  iaw  FIraaar  Rfartr  a  ahart  dia- 
tance  abase  Port  Hanry.  Tb«  pto  to  IB  baire  Iba  waMr  bMBlbt  iMai 
I  .tHn.rrf  ?  Ijske  if?  a  fitime. 

Wl-V  ril'K.N.  C.\.V  -  The  City  Coiti  Cil  his  .iijiroved  the  p):.ivs  1  r  i  mu. 
riii;i.il  .Ir.Ti.c  l.Kl'-'ii'g  ;''ant  to  cost  $.vi.  "j'i     \iidtess  J,  A,  Woo-I.  M;.ynt. 

r\l.<"..\UV,  t  AN  '1  Uc  Counci;  h.n  v.jlrii  Sjo.ooo  for  tbe  •nKl^OSe  of 
doubling  the  «*t«tlly  ol  tllC  dvic  el-^clric  liiiht  rUi  t  AiMrt-ss  ).  Krrrricel. 
Mayor. 

SASKATOON,  CAN.— Tb*  Saskalcbewsn  Telephone  &  EJectrical  Supply 
Company  will  incraata  Mb  tUipbain  «yaltai  baaa  bp  jaa  Uaaa  aad  wiU 

generally  impro^'e  tha  aaKftotk 

PWCBER  CSEBX;  CAK,^1ha  t*m  Slaalria  Biflnad  Cn^paay  baa  f 
plied  to  (be  Alberta  Laglalatin*  for  peradaalan  to'  baM  aa  alectric  nitafap 

Irom  here  to  Crow's  Xest  Lake,  a  distance  of  about  36  roil»« 

SASKATOON,  CAN.— A.  Turner  dty  aecretary  and  treasurer,  writes 
that  bids  will  be  received  on  April  *4  fof  llic  conatnaciioa  <>f  an  electric 
light  plant  and  for  sewerage  gad  dMlaaia  igfalaaw.    BafllMaf,  Wnk 

Cbipman,  of  Toronto.  Uitt. 

PlNCHhK  <_KI  I  K.  I  A.v  Th,  Crow's  Nest  k  Prairie  Electri«  RaOrttd 
has  applied  to  the  .Alberta  Leaislaiurc  for  powers  to  build  aa  alaetlle  fas' 

way  ftaai  Fiaahar  Crack  ta  tha  wtaiara  cad  a<  Caaw'a  Neat  Utm,  a  dia- 


ttaae  af  abawt  4*  1 

WIMKIFBG.  MAN,— Hm  Caai«R  baa 
dvlg  alaatitg  m»  l>*at  at  a  aaat  af  |i«,r*e.  Addreaa  T.  B. 
dty  dccttidu,  or  AMcrmso  GIbsor. 

BRANDON,  MAN.— The  Kensingtoo  Brandon  I.and  ft  Pevclopawat 
Company  has  made  applKstion  to  the  city  (or  a  charter  to  build  an  elec- 
tric railway  in  this  city.     Address  Mayor  Fleming. 

NTW  I,I«KEARD,  ONT.— Tbe  Council  baa  d.-..-l.1e<i  tn  install  a  ci»« 
liihf.ug  pUiii.    Address  the  mayor. 

STRATHRO'k',  ONT.— The  Council  baa  decided  to  apcnJ  };,0'.o  an  tn- 
proveroen(s  to  tbe  municipal  electric  light  plant. 

LONDON,  O.NT.— The  London  Electric  Street  Railroad  (%mpany  kss 
decided  to  erect  an  addition  to  its  power  plant  at  a  cost  of  $75,000. 

MORRISBCRGH,  ONT.— William  Brrralngham.  Ottawa,  Ont..  has  the 
contract  for  developing  the  i.ioohp  electrical  plant  here.    Cost,  $73,000. 

BOBCAYGEO.M,  ONT.— The  town  will  install  an  electric  ItBrhttrB  nUnt 
wbidi  will  be  operated  under  muntdpAl  owtsersbip.    Address  the  may  r 

PARRV  SOl'Nri.  flNT  —Work  will  be  coaaniciKad  at  once  on  tbe  iKts 

ii'LMiituji  .jUvux  i.nhtmK  jii-ir-i  h.:c,    Slsppaa  It  Lcwta.  aa^atff^  at 

Ottawa.  Ont..  bave  char^i-  ui  the  work. 

TIIEbSALON.  ONT. — Corporation   light  and   water  system 
now  tunning  on  a  Bat  rate  will  Insult  meters  and  adopt  (he 
this  summer.    K.  F.  Thompson  is  chief  engineer. 

GODERICU.  ONT." U,  von  Scion,  of  Detroit.  Mich.,  is  cngiB«r  fir 
tha  pMpaaad  pawtr  plaat  ta  ba  aaMtruciad  aa  Malttand  Rivar  far  ib*  Mcil- 
laad  Blacr  Vawtr  Caapany,  llw  caal  af  wbleb  to  aattoniad  at  lajn^ 

FORT  WILUAM,  ONT.— Tbe  town  will  build  a  new  telephone  cxchatige 
wbkh  wdl  he  a^Blppcd  with  a  17  section  switchboard  with  a  capacity  o( 
j.ooo  lines.    The  building  wUl  he  comfilefed  by  A  is  .-1  ;  AHrirfsi 
mtendent  Jones. 

WELLAND.  OST.— WclUiid  Electric  Light  Company  is  cootemplatiet 
(nslalling  a  distributing  station  (or  power,  which  is  generated  at  Oa  Car 
Falls,  Ont.  »i  j  miles  distant.  When  this  is  done  the  oosnrpany  wM  d^ 
card  the  present  local  plant.    F.  W.  Honstan  to  BMperbrtgadaati 

TORONTO,  ONT.-  Pie  Tor-j.ito  &  HsncBlaci  Etaelrfc  Rdlway  CaavW 
baa  applied  at  Ottawa  foe  permitatnci  l«  diaBfle  its  name  to  tbe  Toroisto. 
Niaaan  ft  Wcticni  Railway  Company,  to  eatead  its  line  as  far  as  Wiodsor, 
to  its  cii^t^l  stock,  and  tu  lease  its  right  of  wsy  to  power  com- 

|.-.,ri,r. 

PETERIXJROUIjH.  on  r  — Ot..nabec  Power  Company,  Ltd.,  ptaat  oma- 
prises  five-mile  tronsmissioD  (xom  dam  10  BtlhataAton,  l«f(M)4Ri  llJaa 
phase,  60-cyclc  geucrator,  t»,<twt  volts  iranafonaad  at 

It  to  an 


HAMILTOX,  ONT.— The  Uaaiihott,  Gall  ft  Gurlph  Railroad  Compsn? 
to  applylar  *ar  pawtra  to  balld  a  Un«  fraiB  Hamilton  to  Elmiri,  passing 
through  Gall,  Praaiaa,  RtriiB  and  WatecteBi  •  dtataaca  at  s*  at"**' 
(or  powers  to  hnOd  a  liae  from  HamUun  10  Start  aad  PlM|B%-a  dMaaai 

of  40  miles. 

IICRI.F.IGH  FALLS.  ONT.-J.  Alex.  Culverwell,  BMBBllaC  AiMNral 
tbe  Central  UDtario  Power  Cuupiny  states  that  vrofk  taill  ba  e<ca»*acca 
an  tk*  power  plant  an  Hay  1.  Tb«  auNt  Hbc  wfH  peat  tbfongk  PeK'' 
borauih,  MSnbreak,  Bownnnnlle  aad  Oabawa.  th*  laltcr  two  flaets  htving 
ap:,;ied  for  i.gou  hp  each.  A  hraiseh  U»e  will  be  rta&  Jkagg  m  patol  aartb 
of  MiUhrooV  to  Onu-mre  and  Lindsay.  Tb*  f BUs  hgTC  »  taptf Iff 
bp  which  Use  company  will  develop. 
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Tin.n  <  liiii.  ui'C— The  p<«()'c  hirr  n^Mcii  4  bT-hw  f—^^  Ac  im-r 

>'">  :<:.Ml':<:'^.  t.<        Sbavinifrr.  Wjim      I'owcr  C«av««y  C«  tMbk  It  10 

.hirrJ;-'.ltt    ligiti   and  power  in   tKc   ni-.n;i>:l;  ality. 

1 1  Ni  JUEUrL,  QUE.— The  CcuncU  of  ilnt  lowD  ku  (ranted  the  Lon«- 

ueiiii   (r<oi<r«]r«  Cj^nrany  ar.  r«i-:.i>^>r  fr ..-icliin?  for  thirty  yrtrt.     It  it 

the  intCDtioQ  St   ibi    <  .>ii:t;^tiy  1<i   r  iiiLincrrrc   riUiliUng  a»  «Ovil  u  yrounil  If 

ready  lor  the  ia.Js.  The  cc-nji.vnv  »IU  ni^ziAtt  through  the  towD  iml 
extend  thrcmgh  the  county  of  Cbsir  bly 

SA>CTA  TRUZ  nt  BRAVO.  MEX.— An  electric  light  ind  powrr  plan 
i»  1l   I  ?  i-i5ljile<l  at  Santl  Crux  tic  Bravo  hy  the  Kcdcral  Government.  * 

Mf.K[r>,\,  MF.X — Thp  .\incTK-an  Gas  Ccmpany  hai  purchaiirO  the  dec 
trie  Uxh:  antj  ;.i:'A-fr  (-lani  at  Merida.    The  price  j>»i<l  wa*  $i.(><jm.ooo, 

.MA.NZANILLO,  .MEX — The  rtptcKntatrre  «(  an  Amcrkaa  •ysdicatc 
it  said  to  have  been  mveatsgatins  th*  •itIWtiVD  tn  tMt  vkiaitjr  *ith  a  new 
to  buiMing  an  eJevinc  rai.way. 

EL  DUERO,  MEX. -Tlw  Guinajualo  Electric  Light  &  Powrr  r,  . 
pan>  ia  pfe]iatilMi  tu  extend  itt  electric  Iransmisaion  hue*  ti>  Uie  ti.'Wlu  o( 
Ocoilxn,  Jcmay  aad  Kihera  C«»>rllanr»  Thia  it  aa  AaMriaan  ceafMT 
which  otH-raics  a  laiia  lirdr»cl«cwie  plant  at  £1  Doero.  II  it  akwdir 
furnishing  ligliia  and  poori  to  Guanajuato,  Leon.  Irapuiio  aad  Btica. 

(.HILI'ANLTNGO.  MEX.— R.  H.  Spruigcr.  of  Chicafo.  i*  wU  «li  bc  at 
the  head  of  a  party  rnk'iKL-iTj  '  are  moJung  a  «'jr\'cy  (or  a  proposed 
electric  railway  from  Lhiljianc-  uk i  i,-,  aonve  point  on  the  Balaas  Hivcr.  It 
II  ataicd  that  a  ayndicaic  of  Cbieago  cainlalma  k  bacH  of  tlic  yr«iccl  and 
tint  an  vrcllialawy  •naatMaeani  baca  matt  fer  lb*  ca—tiiitliatt  ef 
tin  read. 

.MAZ.\TLAN.  MEX      T  h.;   r.i  uLmrr.    I,r   -.l.i^  lii.;.    i- i,  k  ;i.;n.t 

which  is  to  bc  iotulJed  on  the  i'iaxtia  Riser  toy  the  ooaera  of  the  Guada' 
tar*  da  ]«•  Kq«a  oiwca  baa  ««Htc«1  ai  ib«  aita  al  the  prrninwil  glaM. 
Ibc  bHra-clmric  staM  WW  bava  s  M|Mdiy  ef  bp  aa4  irih  Mat 
Aaat  Itaadfaob  Babcit  MdMUc,  aa  elMirieal  raihtcw  al  Sia  Ffaadica. 
Cel.,  baa  abaqc  of  tba  ttmarUueUun  werk, 

Z.^MORA,  MEX.— Tbc  Getoiimcnt  of  the  State  of  Micboacaa  hat 
granted  a  coiiceaaton  to  an  American  compaity  to  intttll  a  large  hydro* 

electric  plant  for  the  purpote  of  lupplying  thr  tnvr-*  of  ('ara.ra.  I'unian. 
dircit  and  La  Piedad  Cabtdaa  with  electric  lijh'i  n.ii  p  j  .  cr  Tjie  wr  rl, 
«f  coualTiKtiiic  the  dam  it  nanr  in  profrett  and  the  Decevury  eiachioerjr 

fcr  tbc  >taai  bai  baan  artciad  ia  <3m  VaHad  CIbMk 


Company  EUetions, 


GREENFIELD,  J.NLi-— The  Ctrtolton  Tdcpbom  Company  has  elected 
Cbatlai  Oalryawlib  C  P.  Davia,  JttUaa  Smht  OtariKa  Vetma  and  Sdaafd 
AIIcn»  4iiectdik 

MDSKSOK,  IND.— At  riw  aaaa*!  McatiiiK  of  the  dlreetora  ef  fbc  I» 
dbina  Uaian  Tncliea  Ceanpanr.  bcM  in  ntladelpbU,  the  fellMrltic  ggaifi 

were  eicctedi  A.  W.  Brady,  pretidcni:  George  H,  McCailoch,  chtirmaa  botvd 
of  difcct(>Ts;  C.  Lei-ering  Junes,  first  rice  prctUcnt;  W,  Ktlarj  Scboepf* 
•ccond  vice-president:  P.  G.  Edwards,  third  vice-prrildent ;  Meurt.  Brady, 
Jonci,  ^cboepf,  Morgan  and  Kingston,  executive  committee. 

VINTENN'K?,  IN'ri  Thr  ariiii:.il  -Trfirayj  .^f  ',1te  Vine ffir.es  TJirlif  & 
i':n.,fi    r^,,,.,  i,,,;y^  \  ri.,ri-K",    IriiJ,,    -ri-i'fri    :n    'I-'-    rifrcriL-n    jt  this 

iMMrd:  Edward  M,  Deane.  Uwight  Smith.  Benjamin  V.  Herriclc  and  Harry 
8.  Walca.  ei  Gnad  RiaMis  HniY  W.  Frawl,  J.  W.  Eariioa.  J.  L.  Barard, 
Jr.,  S.  E.  PtucdI.  W.  H.  Vallawr  uid  Cbarii*  MubatMh  af  VbMtMi; 

Reporta  showed  the  past  year  with  the  cocnpaiaj  fa  hfva  bat  IT  a  BOit 
priuperous  one.  with  the  outlook  for  Ibia  yeat'li  btHlBMa  brtaltaf  a  fTM- 
ifyint  improvement  over  that  of  the  pa*t. 

GOLDFIELD.  IA.^At  t  recent  meeling   .i  li.r  >i,         ,|  •.j-.,  ,  f 

tbc  Goldfield  Telephone  Company.  W.  V.  I'aimer  was  eicct'.d  man.igrrr 
for  the  ensuing  year,  to  take  the  place  of  1^  A.  Mclntyre.  ^h>'  t^ccti'ly 
mivKiL  Tbc  cotspany  coocetiiplalci  iocteaaiac  the  capital  >iock  (rocn 
lie, too  la  tte^oea.  Aa  aeea  aa  the  snatber  will  perait  the  eavspany 
mat  wnnntwu^e  tbe  aanaiititMi  at  new  nml  Hn«a  frat  tUa  dty  ia  all 
directiont  where  tbc  SaM  b  M  alicidr  aamad. 

FREDERICK,  MD.— At  Ibe  anneal  nwctfaw  ef  tba  MscbbeMeia  ef  tba 
FteJvti  k  County  Telephone  &  Telegraph  Company,  the  following  dirtc 
vr,  -^rrr-  elected:  Dr.  I'.  D.  Kahrney,  Dr.  F.  D.  Smith,  D.  T.  Ordeiotn, 
C.  D.  Walker,  G.  M.  Bcunt,  Ch»»   C  Curty  anfl  Jsniea  H.  Uarrlt. 

BOSTON.  MASS.— At  Ibe  annual  n.retit  g  ot  die  PhlMtlpUa  Etactrtc 
Company  thr  rrtir^ntj  b*>siTd        ilirrrtors  wJ4  ic-tlrrird. 

MANK.VTTi,  MINX.  Th.-  .,ii.<:t..r4  oi  i:,;;.  Cititrtw"  r.-k-5)!w!«-  Com- 
ptny,  at  ita  recent  regultr  meeting,  organized  by  re-electing  all  ot  the 
prMaitt  oiinr^  a*  faUain:  Dr.  J.  H.  Jaaac^  janMaitt  B.  A. 
irnaa.  'rkbvieiUtaK;  W.  D,  WillaKd,  aacrctaiy  aM  treiHigcr;  W.  A. 
Fnalki  attagaar.  Ike  caiapwy  to  aanriMav  tba  aatfoglaii  at  ha  Haaa 
lata  tba  fanalaf  dkirietti 

SPEISKR.  >{p.n.-Tbe  Sp<it<r  Kaid  Tahpbaac  Caawaar  baM  lit 

,'>ni  i  .<l  meeting  and  elected  the  tMumiat  attacfai  C  Laanbcifer,  |iietl- 
dent:  R.  F.  Conrad,  secretary. 

OMAHA.  NEB. — A  meeting  of  stockholderi.  .  :  '--i^  Oiml  A  i.  rctiic  I.nliJ 
A  Fewer  Coaapany  wae  bald  at  Baagar,  Me,.  March  a».  The  (ollowlng 
«<Man  tnrt  cleeiadt  S.  Z.  MiUbcO.  C  M.  llaaoa,  S.  R.  Catta.  H.  W. 


Vatca.  E.  W.  Hart.  Guy  C.  Rarton,  Casper  E.  Yott.  G.  W.  UoUrtfe  aad 
K.  A.  Naah.  The  (oiiacr  ofBcera  will  probably  be  reflected,  wMl  tbe 
exception  of  C.  E.  Clafflin.  who  will  be  succeeded  as  vlee-prctident  by 
H.  W.  Yalet. 

WEST  UNITY,  OHIO.  n,<-  Wmi  T'nfr;  FVeirtc  Ught  Company  baa 
elctlcd  affic-.n      A     M,    Mi:;rr,    iiteiii>:il:    J     A.    H  jl'.i  rcton.  Tiea> 

president;  L.  k".  Lh^i»>t^t.  scci^Ury  ucj&uiet.  I  iu  company  it  planeiei 
la  buOd  an  electric  light  plant  in  tbit  village. 

CINCIMMATI,  OUiU.— Tlie  ancisnati  Li«lit,  Heal  &  Power  CixaptBy. 
iba  icecatir  ineeipeniad  aoawaar  «likli  H  ta  awlr  tf  •  ftaMUat  la 
laMjr  eleetrldly  la  aam  bl  tbb  ilirs  bit  taaa  iaeMllr  utiantifil. 
The  officers  are  as  fotknaat  M,  M.  MMd,  prciidaat!  C  W.  Crit;  eec 
retary .treasurer ;  tbete,  <ri1h  Qpnta  B.  llcid,  E.  R.  Sttama  aad  G.  W. 
Mallon,  are  directors. 

SALEM.  Olo-.  —A  i^tru-  meeting  of  the  .|i»e.-..t.  oi  th.-  r.njr!iV  I.ighi 
Jfc  Traction  Company,  held  for  reorganizing  tht-  ptJztrTy.  the  fnllowiog 
reamed  officers  were  elected;  Prctident.  H,  W.  Gor-  i^;  %  ;irc3i 'mt.  I*'.  G. 
Syket:  lecrctary  and  Ireanirer,  Sam  G.  Kc«d;  manager,  Kolltn  iv.  Page, 
bU  of  Badiaad.  Mr.  rage  hta  noted  *•  Sahni  and  adU  laba  abaraa  Of 
tbe  raltara^  ligM.  laiiar  and  cat  tyawiaa  af  Salon  and  tba  UaUtIa  flaala 
at  Woadbaia,  llanal  Aagd  and  SitveitOiL 

JACKSOK.  TENN.— At  a  alecfcboldcnr  neeliDt  of  Nic  Jacbtea  Sitbaibaa 

«  Ft:  rrl  Railway  the  follo^'lng  wr-rr  elected  direct*!*  fof  lb*  ttmihit  >*■" 
.1   I    Wisdom.  Sr.,  J.  H.  Hir^oh       E.  wllaon.  Hunter  Wdaaa.  Thaoia 

Polk.  G.  S.  Wilkeraon  and  T.  J  \:  ;-rr,v  <  E.  Wilson  was  elected  preti- 
dent  'if  the  board;  J.  U,  Hirtcl;.  ■■  i.  ^i  '. -,1  .  H-.-iU-:  UMi m  Miimger 
and  attorney;  John  Wisdom.  Jr..  *apcrir.tcnficns ;  G.  C.  Wilkerson.  secre- 
tary, nisd  Tbaaai  Polk,  treaturrr. 


J^ebo  Industrial  Companies- 


THE  ELECTRIC  CONSTRUCTION  SUPPLY  COMPANY,  i>l  Spriitt- 
Seld.  OblVk  bai  beca  incarpaolad  «Mi  a  f  ta,aae  ca^bai  abtabi  Iqr  WiUlaai 

me  GARRETT  TROLUnr  WIISBI.  COMPAiry.  Gmun,  UA.  bM 
been  incorporated  la  nliblMi  a  jUaM  lad  awaataatHre  tieliiT  wbeth.  Jaba 
B.  Mafcr,  Jobii  Ikw  and  Ad»m  Ttifp  «•  tbe  laeatjeratart. 

THE  WARRBN  J.  GREEN  ELBCTtlCAL  SUPPLY  COMPANY  hat 
bten  formed  at  Watertown,  N.  Y.,  to  fumiah  elfe^rieal  uniliei  and 
equipment,  and  to  do  electrical  work  of  every    l-!.:ri;>- .  r. 

THE  MANHATTAN  FLrCTRirAI.  RAVGE  COMPANY,  of  New 
York,  ha»  filed  appHcation  I  j;  svt  r  :.  s  -.if  ii  1 1  iporation  with  a  capiul  e( 
t5o,oi>o.  and  the  followijkg  directora:  Maurice  Bayne,  0.  H.  Seamaa. 
New  York. 

TBE  SAFETY  ELECTRIC  VALVE  COMPANY,  of  Brooklyn,  N.  Y.. 
bit  b«aa  bNnpanrtad  witb  a  capHal  «f  taakaan.  The  dbacteia  aia 
EdwaM  ScbieabalaiB,  U.  J.  Kane.  Na*  Yarb;  E,  B.  Vegd.  Braoklra. 

THE  ICARKLS  ELECTRIC  GOMPiUf Y.  «f  Tern  fUnte,  lad,  bia 
been  leeorperetcd.  Tbe  aaat^aoy  will  wanofacture  electrical  deafaea 
ami  aowHea.  Tha  laiainaiMai  wt  R.  V,  ICarkle.  E.  L.  Cooper  and 
e.  R.  Fl^da, 

THE  AMERICAN  HORTUXG  B.MTERY  CO^IPANY,  f  '  r-r,  rity, 
K.  J.,  has  been  granted  incorporation  pipert.  Ti  e  ra^iital  ii  tju^.o  o 
The  ineorperateca  arc  Cuttave  K.  Ilortung,  n^crse  H  Pagan  and  A.  M. 
Lyaab. 


^etsf  Incorporations, 

JUNmON  CITY,  ARK.— The  Junction  City  Light  4  W«er  Company 
has  been  incorporated  wiiK  i  c.ij.italiaation  of  Sto.ooo  R.  C.  ftntni 
ia  president,  and  W.  V.  Brown  and  D.  K.  Brown,  directora. 

SAN  DIEGO.  CAL.— Articles  of  incorporatiea  af  tbc  Lea  Aa|tle»  R 
Saa  Diese  Beach  Railway  Company,  capitaJiitd  at  td,aoet«o%  «Hb  |«<$,aaa 
aaa^ly  iatatribii,  Iwee  beta  Med.  Tbe  dlmtera  gee  E.  S.  Bibaubs 
A.  X.  BAeacfc,  A.  R.  Tlilbttt.  A.  E  Lfllfciv  and  Jtaim  Straop. 

OBKVER.  COL-.— S.  S.  Large,  Fred  W.  lUBey  aad  H.  D.  Allen  ba*a 
died  article*  of  Incorporation  in  tbc  office  of  tbc  Secreury  of  Sute  tat 
the  Oenvri  Mrnioi^r  Tfirlfen  Coni.-nn,-.  The  tariuliiatlea  b  tia«sMak 
and  tlie  ci:ir.i:nT;v'3  chirtcr  i«  t;  T  JO  yehrs.  Me««r».  Lar|Ck  RaBgy  dttd 
Allen  forni  the  t>aaid  ©i  directors  for  the  first  year 

HARRINGTON.  DEL.— The  Prall-KLrr  (;onii«sny  h;,,  l-^rr,  .■■,c.T[v,iraicd 
to  install  a  ayttcm  of  electricity  Harrinirtan  also  tn  construct  a  factory 
for  the  manufacture  of  Ice. 

MILLSTADT,  ILL.— Mills ladt  Telephone  Ompaiiy.  with  a  capital  «< 
ti.aae,  baa  beca  laeeiyataned  bjr  F.  W.  KMIhpir  aad  albat& 

TAMAROA,  ILI.,-4aMrot  Tdevbtaa  Onip*a|'.  «Slb  4  cafiul  af 
la^fR^r  baa  bacn  inaarpacaled  bf  C  Ol  WhMbraK  C  R.  Riea,  I.  T.  Hat- 
tarn, 

rinCACO.  ILL,— Tha  Oaaoltiai  Utbt  Caovaay  baa  beta  Ineafperabed 
with  «  ewitil  af  |as,*Mw   Tfe  Ineaiitetaiaia  ate  Rabett  H.  laer  aad 

others. 

OAKLAND,  ILL,-  K-mhi.-.-,ii»  Trlr;.h[rnr  A  Telefuph  Cunii'inr.  "illi  a 
capital  oi  l4$.mm,  baa  been  incorporated  by  H,  H,  Knipc,  E.  N.  Blair 
aad  I.  D.  Nnal, 


Digitized  by  Google 


850 


ELECTRICAL  WORLD. 


Vol.  Xl.VII,  No.  i6. 


OALESBDRC^  ILL^Um  Ham  Liikt  ft  Power  Company  bu  been  in- 
cwyotMed  iHib  •  ««lul  •(  tlSMOt.  "Skt  iwwivgriiliin  an  E.  F. 
•MW  Burr  GmA  m4  L  S>  Cillate. 

VIU.A  CaOVK.  lU — Tin  ViUa  <Wm  BmMc  Owpur  kM  beta 
IneawriMd  «ria  ■  owKil  of  «t,aM.  The  wfj  vDI  epente  mt  (be- 
trie  liirlit  and  walrr  plant.    TIk  inwrpwUMct  in:  V,  ft  EImm  K  C 

Eiaorc  and  C.  W.  Hagcman. 

GOODLAND.  KAN— Tbe  Goodland  Lijtkt,  Ilfat  &  Powfr  Ci»iip«o» 
bai  hna  charund  with  Sjo^oo  cafiital.  Thr  company  piwpoaca  10  baild 
an  el«tric  lijht  plant  at  Ihia  place,  Denvrr  capttsMits  are  buJdng  the 
ent<rpriae. 

FAKSONS,  KAN.— J.  A.  Plotner,  of  Kanub  City,  and  others,  hivtt 
ttktu  aat  K  ^Httr  dndcr  the  New  Jersey  law*  for  the  iocarpcditi  i -i 
<te  Tnidc  Triiplmw  Coajxay.  with  a  capital  of  tjoo.ooo,  and  uead 
Vttm  at  thb  dly. 

CnANUTE.  KAK.— Ttc  Smttbcutem  Kaovas  Rail»aj.  U«ht  &  Power 
Ciiopany  haa  brrn  oritanired  and  capitalited  at  t4<aoa,aMv  The  tiKICIilllU 
ratori  arc  L.  Ro^tn<hal,  J.  T.  Joijra.  Frank  Dixon  and  ».  C  Rawllaglh  of 
Chanute,  and  }.  W.  Sirphcnj,  of  Nrw  Outrun*.  Thr  (-Scr^  and  power 
plant  wi!l  he  located  in  Chanurr  The  y]^t^'_.  pr.  i-.Gr  lor  tlir  onastmction 
of  too  mitea  o<  track.  Ai  aoon  ai  ihia  line  is  comptclcd.  cxtenaMUU  will 
riffi'llli""  **  ^'"^  ^       CMMk  ■«<  6«n  ChimM  (• 

AUGUSTA.  ME,— n*  Ufae  Vlcv  IMiea  GMipvtr  ha>  been  organ- 
Jiad  *t»  *•  IWfpoae  of  doioc  a  ceneral  bodiWH  in  triMDortulaa,  uxn*- 
■tent.  real  eaule,  elecirkal.  telegraph,  IcItplMac,  cit.,  wttit  a  <j«yna 
capiul  nnck,  of  which  nothlnc  ii  paid  in  a*  yct.  T.  L.  FUrbiaki,  of 
Augusta,  i>  president  and  treaaurer  of  ih<-  new  company. 

JACKSOX,  MICH.— Articlea  of  atMcialinn  haye  been  filed  by  the  G0U 
Lake  i  ?''.fir>'i  TeleplMinc  Cataptitf.    The  capital  to  |i,«oa,  aad 
direct,.: ■  ...  \v  a.  Albar.  Jalu  Law  •«<  Aablcr  L.  HaMaa.  Tha  aSn 

19  at  Graj^ 

HAGERSTOWN.  MD— A  :  mjiany  haa  been  formed  of  Cumberland 
Valley  capilalitta  to  build  an  electric  railway  from  Grccaoftle  lo  Mercera- 
taTA  abut  If  mBM.  lb*  ialtoa«i«  arc  Nn  •■emi  T.  If.  Nelaoo.  preai- 
doiit  Gran*  M.  BtWMt,  iMt  TtaaiwiUiiilt  A<  M.  Bamnr,  aecead  <riee- 
peeaidnii:  R.  >.  uOhOtr,  aacfuturt  J««fk  ttcpcr.  trnumtt.  Tbc  «an- 
panr  i>  cap>talte<  at  tfaaMaa. 

NEL.SON.  .MIKN'.— The  N'eitoa  Tclephaac  CMpaay  ba*  tea  lacai*a- 

ratcd  with  a  capital  ol  Jio.ooo. 

BFLTKAM.  MINN.-Tbe  Bchfam  Elcctrk  Utbt  A  Itaer  Caatfaar  baa 
u-cn  incorporated,  with  a  Capital  of  t|ak«aa.  br      G,  Scbnfdar.  W.  C 

Warfeld  and  crbers, 

XIIXNEAl'i  )IJS,  \MNN.— The  Mitwsiippi  Riv.  r  r-:wi-f  r.„:i|,»ny.  re- 
cently incorporaietl  with  |ja,iH>o  eapilat,  ia  planning  to  generate  ta.oaa 
bp  by  4waa  at  OaanraMr  and  ManiiaaUa,  for  triMiiliiinii  of  dcMrfc 
«n»r«y  fbr  aile  (a  tbt  Iwfn  eMe*. 

AKF.Lr.V.  MTN'N'— T!ti-  a;:<-1^;.-  Telephone  Compaay  bia  bccB  iam- 
piir.iiej  with  a  capital  ot  $ir  The  incoriv>r«tora  are  H.  K.  Tbnaiaar 

Ai» '  •  rv  inji,  U.  H.  Jolmaon,  Robert  Diilin,  H.  I.  Davia,  L.  M.  Thomas 
Jdt.:  i:  :  .  i^en.  C.  R.  KUnk.  Bert  Rodman,  Edward  Darrow. 

ATKIXSOX,  NKB—Tbe  Citiacn»-  Telephone  Cot^MBy  baa  Sl«d  artidM 
of  incoifKiraii  '  u  tn  ihe  .^^ecretary  <>(  State.  Tbc  MMpiOy  frill  operate 
an  idJependent  icicpli<inc  exchange  in  thi«  city. 

WAYNE,  NtU. — The  Wilbur  Telei.hone  Company  baa  been  incorporated 
Tbe  capital  Hock  ii  Jj.B,o.  and  tbe  incorpor.ltora  are  W.  IT.  nueton,  F.  M. 
Griflitb*  A.  Grier.  Ferdinand  Thim  and  john  Har:lrr 

DODGI.AS.  .\'EB.— The  Solon  Telcpbooe  Cmnpany  baa  6M  arlidea 

of  incorporation  with  tbe  Bacrttary  «f  9tata.  Tbt  priaetpal  plata  af 
bwneta  of  tbe  new  eonaatii  it  Daaphn.  Ol««  Gaaaity.  and  tbe  aiplNA 

•to.:t  i-  fi  t.oiM,    The  incorporatori  are  George  B.  Beadrltba,  A.  M.  Ma. 

)eteir  rwenty-onc  other*. 

JAMESTOWN,  N.  C^The  Janaatom  Tlraeliaii  Ctmpm  bte  been  &f 
corporaied  wilb  a  atpllal  at  tisotoan.  Tbe  liwaiparaiaia  an  Morria  Bfdl 

and  othcra. 

MASSAPEQUA.  N.  V  —  I  i)^  "il  .naape.jtia  Ga».  Electric  IjkIii  &  I'owrr 
Company  ha4  been  incorr  r.iif  j  ■  rh  a  capital  of  $50,000.  The  mccrpora 
lor«  are  J.  S.  Lily  and  c'.ir,, 

paaatcd  with  a  aapMal  at  >s<aao.  and  tbe  tolloarinp  diracMif  i  Jaba  Mc 
Farlaad.  C  A.  Cbs  pad  H.  H.  UlBer,  Haaolbpl. 

MEVSSBIinC,  IT.  v.— Tbe  Namabik  Slnr  THephone  Company  bi<^ 
been  iBMfporaied  atltb  a  aapttal  of  %fjaa».  Th*  iacaepoiaiac*  are  Lrn 
V.  Gaidner  and  Criieei  W,  lUiMr,  CaalartJlle  Stalioa,  Y.s  Lra  q. 
Laidlaw,  H.irleyrille,  N.  Y.,  and  atbctt. 

rPOr-Kf  VN.  N.  Y.— The  In.l.  |i»r.,!r,it  Lcjgue  Railway  Cpirn..iiiy  i»  la 
be  ■■■■'■■]  -  Ii-il  10  btiil.l  a  Joublr  trnck  .  >f^ri.-  riilway  froni  IlriT-klyn 
Bridge  to  r..nr>  Man'l,  with  a  bisnOi  Id  Willi  nibiuif  The  prel.rii.niry 
capital  ia  U»  bp  ti^o.rion  An'.fJiii:  th.-^r  irtrr^....  I  in  thr  «i'>vr-tf.riii  ire: 
Charle»  T.  Hariihrum  r,  ll.Ui  T"k.iii.  1  I    !  I.I         Alf-i  l  t  Houl- 

IDB  anl  Willtaoi  H.  Boyr,,  1:1  „(  n,o.-.Hvt. 

MXN  VAN,  N.  V.-Tb«  ceftit.-i.itc  oj  )iM  lit? fiut  ai iiin  r>i  (h*--  liaiust^  Hill 
Telepbea*  Canqanr  haa  been  6kd  »ltlt  Henry  T.  Kea<t,  Cmnly  aailfc  Tbe 
dlrfci..r«  for  the  ftral  year  ate  t^  follows:  William  l>a«ld<at.  Irault  »«• 
•.-..L,   riii:!  il.  M.r-in   r.  ri.-.*c:i.   \<  ■<   Ilr,  ry:,ell.  Adri.ini  Oaheocb 

•m:  i,,..rk-.-  :  :v,r.,-,  ni.  .,(  i ,„  III.,  r::^-^-  •  I k  «(  tbc  («rp(»rmlea 
I*  t>.5ixi.    The  main  olSicc  of  the  ccmpany  ig  in  Dundee. 


HIGH  rOI.NT,  X.  C— The  N'orib  Carolina  Electric  CMnpany,  of  Uigk 
Pain«t  baa  bate  iacofporaied  arith  a  capital  af  ♦i^.aaa  ta  aaaiialia 

cleelrielly  for  power,  tight  and  beat;  aha  to  ooMtrncI  tad  operate  a 

railway.    Welille  C.  H»fr!,  .  f  I'hiladelphia,  Pa.,  is  one  of  the  in.:  r;  )t3 
tf^rs. 

HAMERSVILL^  OIIJO.— Tbe  HooM  Teitpboaa  Conpanr  baa  bcca  ia- 
enrporated  with  a  cipilBl  •!  fitbaoo.  1b«  lafloipaiaiata  an  Haevqr  It^ 

Call  and  others. 

CLEVELAND.  OHIO.-  The  Northern  Light  Comt^any  has  filed  ailicles 
ot  incorporatirr  with  n  cs'.^tal  of  tio.ooo.  The  incorporators  are  I'ted 
Uctherg  aoij  hIkt? 

COLUMBUS  GROVE,  OHIO.-Tt:.  Cj!.wi'.  i-i  Gron  Fanaefa'  Motaal 
Telephone  Company  baa  been  forna'J  niih  S   M.  KelrtMt  pnaHtali  Samtl 

Williams,  secrelarv,  and  E.  A.  F.-iticlifr,  1fi-;t  =  .irrr. 

VOVSt  ■<■]:( IW--:  niliri  TI-.c  WIu  .,iI...,.i  -,'>rri  K,,:;.^  ay  Company  an,l 
the  West  Mlddlewx  Street  Railway  Company  hare  been  incocpofiucd  by 

SaadaU  MaHaaiarjr.  If.  C  UeCMhep,  W.  md  S.  C  bdiet» 

of  YiiBatiliina,  mi4  Cbarkt  »■-«——.  of  Sbina. 

MSWXUK  OKtA^  dtartcr  baa  bt«i  graolad  tbt  NtwUrk  Caw' 
iBMfal  Utanal  Tritgbaaa  Caapaajri  witb  a  tafiial  aladi  af  tta,aoab 
Tbt  liiaatpafattta  an  C  A.  J^baaaii,  R  K.  Zi^llar  and  aaaaeiaMiL 

SHAWNEE,  OKLA^Tb*  Sbaiaiiae  Qaa  It  Btaetrio  Ctatpaap  bai  been 
ineorporaird.  .iih  $7S.0M  capital  aMck.  Tbt  laCOfPOrttOft  tt€t  ¥.  P. 
Stearo..  c  •  hr.wnee:  T.  W.  Oddl,  of  0«hfaa<b,  Wte.;  Sledalr  Habitaad, 
of  Green  Bay.  Wis. 

MOrNTAIN'  PARK,  OKLA.— The  Mountain  Park  Telephone  Company, 
of  Metintatn  Park,  bas  been  incorpoeatcd  wilb  a  capital  Hock  of  l5,oaa. 
Tbt  laeorporators  arc  W.  W.  WaltOB.  C.  E.  Jaabli  D.  A.  GHaa.  T.  C 
Oataaar  aad  J.  C.  Wauon. 

PROVObT,  OBE.— Applctale  Valley  TelephOiM  Ompany  bat  hern  inear. 
panlad  adib  t  capital  alacb  of  *i.ooa.  The  Ineotporatoii  are  K  Badirt, 
E.  N.  Ftvealt  and  Charle*  Mcacrva, 

PENDLBTOIV.  OKE.— A  tdqibaat  oooqiaDy  baa  been  organized  at 
Milton  for  the  pujaie  «(  btdldta^  a  Uae  im  tbe  tan  into  ibe  eeutiy. 
The  capiul  is  (s.ooft  Toc  tfltaaiiCM  are  C  E.  Sbaaadib  WilUaM  Ponflbe 
and  J.  B.  Saylor. 

ALBION,  P.\— Tlje  Albion  Light  k  Power  CoBwanp  baa  been  htcoe- 

porated  with  a  capital  of  $5,000. 

BETHEL,  PA.— Ectbel  Street  Railway  C.Miipany.  with  a  capita:  of 
S7S.0C0,  bis  been  incorporated  with  ?    f    Ti»nc.  of  Pittsburg,  president. 

LIGOXIER,  PA. — Ligonier  .Stref   R.i  Compan>   lta«  been  incorp" 

rated  with  a  capital  of  $60,000.    J.  Wiiliacns,  of  Allegheny,  is  preaident. 

EBESSBURG,  PA.— The  Ehensburg  i  Black  Lick  Ught,  Heat,  Fuel  4 
Power  Company  h84  filed  articles  of  iixrorporation  with  a  capital  of  $5,001. 

HARRKSni-RG,  PA,— St.  Clair  &  Sodom  Street  Railway  Company  hai 
been  incorpor.ltcd.  with  a  capital  of  $58,000.  President,  S  I..  Tone,  .1! 
PitHburg. 

NORTH  EAST,  P.'V.  -Tbe  NottJi  E«M  Heat  &  Ligbi  Cooipaoy  haa  been 
lacorponied  witb  a  capkal  ei  f  aaiMO.  Tbe  hnaiponlart  an  ^  J.  Evaet 
and  elbcHi 

MOSCOW,  PA^-Pteeaa  Mouaubi  Talepbaap  Company  baa  bean  Inaar- 
porated  whb  a  capiul  of  tra,eoa.  hr      J.  Tanfteld,  of  Vatoaille,  Lade 

awnnna  County. 

ITARRISBURC  PA.— Kniontown  Ic  Ma5ontonn  StreH  Railway  Coff 
pany  baa  been  incorporated  with  .^  capital  of  $72,000.  P.  K.  Mrrcol.  tl 
Butler,  is  pretideiit. 
_  DUNBAR,  PA  —The  Dunbar  Water  Supply  Cnmpany  and  the  Dunbar 
Electria.il  Company  have  been  incorporated  wilb  a  capital  <yt  J'^.m^u  cacb 
an.l  with  the  same  dirccfnrs  as  d-IIo-a.;  Win.  W.  l-'it/!i:ilU-r.  .l;t  McMtilltTi. 
John  N.  Sbin:rr  and  others,  all  of  Philadelphia. 

PITTSTON,  PA.— The  Plllslon  Light.  Heat  fr  Power  CooipAny  baa  been 

•acaiparaMd  «iih  a  capital  at  «isa.aa«  ta  farnlib  iifliit,  beat  and  pctnr 
bi  FlmiirtTania.  DirecMira!  J.  RMladflC.  PItmoa,  aad  Pnak  P,  SUtlerr 
and  John  FTanagui,  bodi  of  WIMteabtun.    TUa  cotnpiny  feeeafljr  MCtmd 

a  contract  to  light  tbe  city  of  Pittalan  (or  fee  ytaea. 

PROVIDFNCK.  K.  1  — The  Legislature  hsi  «fiintc,l  |.t  Willt:ini  Segar. 
Jones  Pendleton.  R.  W.  IVrkini,  It.  W.  l.iiH-ip  and  K  W.  J.tcVwn  a 
charter  invJir7.i>raiin«  theni  m  tlic  Wcaterijr  It  ConnectKui  Kailway  Cnm- 
paar,  »ilb  ^1  capil^:  Mock  n-ji  rxceedtac  ItOOipisoa  IfUll  a  pbee  of  baalntit 
in  Ibc  town  uf  Westerly.  R.  I, 

ABILENE.  TE.X.— The  Abilene  Light  &  W.-it-r  Comv-iny.  of  Al.il.iir. 
haa  bcca  incorporated  with  a  capital  of  $rco.Dr,.>  bv  W.  G.  Swencon,  A>«i"n 
Rait  Bad  Gearte  &  Bretnte. 

HALLABP.  TEX.— Tbe  MaKaed  Telephone  Company,  ol  MaJUsd,  itm 
bean  btcorpcraMd  teitb  •  capital  Mock  of  f«.<eo.  InooepoMlora  an  j.  0- 
and  C.  L.  Parr  and  }.  H.  GoIUhtlr. 

MLfRBARD  CITY.  TEX.  The  Cnir.,,  Ce.iin,;  Liulii  X  Ire  Coiri  .nv 
has  been  incorporatrd  wiih  i,  capliul  of  Sjt.c^  .,  1|ir  iricurporatcr<  .irnl 
oiTicerb  are  W.  .\u^^l.^^  U^^^.  pn'i:i<-ni  .in. I  rn,.ri;tccr;  T,  K.  WaMer.  tl:<i 

vitr  prr-il- n!  :  1  M.  (  .-.rr,  11.  fC..ii.l  vu-e-pr<  ?  i' Ic  nt ;  ll.-.|'.,  W.  K.  Slxl'. 
itirrncy.  -jilI  .Ml.i.  .V  ,~..ti.  ,..J  Wirn.  irr  111.  ..:.-:i  i..is  an.l  vupcrvi.ii.j 
engineer*. 

SOUTH  RVEGAll-..  V  T  — The  Eoitcnnllc  f  ii:is  EUctric  ComfMiiy  ha* 
been  orsanieid  with  tbe  foIlowtBt  diaricr  aiacbrrs;  M.  F.  Saiseat,  R. 
Fari)«lu>so«.  P.  J,  T<«rh»Vitfy.  Gtol  H.  Rnben.  Jat.  Ciaigir,  H.  W.  Good- 
ice  and  Chaa.  Taplin, 
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llLArKSnijRG.  V.\.— The  li  acksbuff  tvmtt  k  Sappljr  Company  hat 
hrcti  '.Mv-'iratnl,  oltli  n  :.,',',\.u  |g«,Ma,  Ij  Ol,  H.  KltaMTi  J.  L> 
Eakiji  aod  others,  all  of  lii.ivi.;UuT^. 

BIG  STONE  GAP.  \"..\.— The  Cumbcrlind  Trac^  Conpany  baa  beat 
ebancred  with  a  ca|>ital  o{  fo.ooo  which  ttv  l>*  incrcaaed  lo  |a$«a«* 
Utar.   J.  S.  WHiht  to  accfcua  and  Utmun. 

TENIKO,  WASHv— Tbe  TMm  U|bt  «  Waltr  CtmfiM!/  km  taaii  ia> 
caapanMd  iiilk  a  ciplMl  •!  $n,eMk 

OLYMFIA.  WASH.-'Tb*  Waibiniton  Qcctiic  llaaway  k  l*«««r  Com- 
pany haa  filed  article*  of  incKrporaiU'n  «iih  ihc  .S<-erei*ry  of  St.-itc,  show- 
ing a  capital  stock  of  $).i>oo,ooo.  The  incorporators  are  Jamea  R.  Wood. 
Ol  Pooland.  E.  C.  Peel*.  O  J.  SniUh.  C.  Culcr,  C,  W.  Moore  and  A.  E. 
Trou. 

RARAn<~>o.  n  l-J  -Firmrrt'  Malsal  Tekphona  Cooipanjr  ba*  filed  am'- 
cles  of  nu  jr'.i.'t     II.  -.Mth  a  capital  ol  f6,ooa.    The  lacowntRn  are 

Robert  Atuu'it  ilid  (jSUrfS.  * 

KAtK.\UN.\.  WIS-— The  Knukauna  Cm  Electric  Lighi  ft  Power  Com- 
pany ha»  been  incorporated  with  a  cai>ital  of  Jtoo.ooo  to  make  improve- 
■Mttla  to  Ilia  doctrk  lilfbt  plant.    .\.  R.  Coates  is  tntereatcd. 

5TBATHC0NA,  CAN.— Tfaa  Strathcuna  Radial  Tramway  Cutispany  i« 
mtftibtg  to  the  Albem  Lcfiilaiwre  tar  biepqwrailoa.  Ad4r««  F.  C. 
Jaiahaoti,  atctatary  and  Irearartt. 

\\^^•^"IPF.O.  M.W.— TIi?  .Tamc»  Ualbniyne  ronif..an)  b.i.  been  faeeifO- 
rated  here  with  a  capital  of  Ss^^.c-o.^  lo  establish  and  operate  alHiB,  gaa. 
electric  litthtinc  .inil  bralinn  plant*.  The  <tirector*  arc  T.  Ilalbiityne.  .\.  W. 
P.  Buchanan,  Montreal ;  O,  .\.  Vounif,  H.imilton.  Out. 

ST.  JOHN,  N.  B— The  Maritime  Light  4  Power  Company  has  been 
in^'orfrttrated  here  with  a  capital  cf  $ico.'.k>o  to  operate  liaht  and  heat 
ayatema  and  manufaciitre  apparatna  for  lightinig  an4  heating  purpoaca.  The 
dlnMaia  m  J.  V.  L.  Sliir,  J.  H.  Sttrr,  J.  K.  Sptmec,  A.  Roiefi,  all  of 
TwiMMt  Oat 

INGEKSOLL,  ONT^na  Iii|en«n  ladcpmdeM  TMaplhaM  ConpaDy 
kat  haen  aifaiiaad. 

HAMILTON.  OMT^The  Baidhoa,  Gait  ft  Gnat*  Siliwar  it  naMiir 
iMtoepOiattott  tar  the  |nip«aa  af  saaalnKtSBf  an  declnc  railway  from 

Ttamilton  to  EJnrin. 

OTTAW.X.  ONT.^Tbe  Frontmac  CbI  Light  &  Power  Company  will  ask 
Parliament  for  (;.inrf  to  mAnitfjiClure  gas  and  electricity  in  t1;c  tliiebec 
District.     It  has  a  cari'al  of  St.ooo.ooo, 

M005E.TAW.  S.ASK.,  O.VT— The  M  i  ".  &  Stiburbao  RavM  Tranail 
Company  is  applpng  for  incorporati.'-i  "<rh  lomcrs  to  bllQA  IcIeflMlkt 
lines  aljn;;  tlie  route  of  tifl  electric  railway  Jtnes. 

LOW  BANK.  ONT.— The  Low  Bank  Telephone  Company  has  been  in- 
(■arpo-rated  with  a  <&pieal  t^i  $40,000  10  build  att«l  operolc  telephone  linea  io 
iMa  la«i»  The  diieeter*  ar*  A.  Bartklu  |.  K.  Putty.  A.  Uaao.  BaMK 
aaai  C0Bn1y«  Oki. 

WEIXAMD,  OMT.— The  Fdla  Fairer  CamiaBy  baa  been  lacoifaraled 
arilh  •  capital  of  9i«v«ao  to  unnafaetHre  ^cetrkEty,  laa.  etc,  finr  Upbling 
•nd  beatimt  purpMcn,    The  direeltn*  are  G.  C  BnawB,  IX  SoM  J>  E. 

Cafea^  Wellsnd.  Ont. 

DELHI,  O.N'T.— The  I'elht  Lijht  &  I'owrr  O'lnrany  has  been  incorpo- 
rated here  to  manufacture  gas  and  electricity  f.ir  light  nn<l  he:»t.  The  c»pi 
tal  it  placed  at  ^o,ow>  and  the  directors  are  1'.  Quaiicc.  S  Siri,i:i.  E 
Motifaa.      of  OcIU. 

TORONTO,  OI(T.^The  Ccnual  Oil  &  Goa  Coeipany  hat  been  inkurpo- 
rated  ker«  iMk  capital  of  t40,eoo  to  ataaitfaenira  (ta,  oil  and  elcctflclty 
(or  liehthif  parpaatt.  The  diretlon  are  J.  S.  Loiell,  W.  Bein,  E.  ^^. 
McNeill,  all  of  Toronto. 

COK.M.T,  OXT  -Tlie  Long  Lake  Power  Company  has  been  incori>craled 
here  with  a  capital  of  $100. uoo  to  carry  on  a  frcoeral  busineu  as  an  elec. 
trie  power  company.  The  directer^  are  S.  While,  Windsor,  Cm.;  T,  P, 
W»tt«n.  New  Lukeard,  Ont  :  and  H.  C.  Barber.  Cobalt.  Ont. 


I^O/o 


SrEA.\I  Tl  RBINr  LITIGATION    Tbe  WcatiBghovac  Midline  Com 

pany  ha«  begun  j  third  suit  against  the  .'\llil<Clia(aitTa  CoiBpany  In  »bieh 

Inlringentcn'.  yf  an-'tbrr  Wt  ^tin(thC'i;»r-PaT*ons  ileam  turbine  patent  is 
aUcRcd.  The  bill  wa«  tiled  m  the  Circ-jit  Court  for  the  District  of  \ew 
jersey.    Tbe  patent  aucd  on  it  No,  }>ii,»st>,  I'Wtied  by  the  Westinghouw. 

tt&Mm  Caiapaay.  TUi  pMeat  «e«en  ibc  eonttraciian  of  the  rotaimx 
tttacnt  oi  Iha  turline  aa  md  bp  Ow  WcatingbiMtae  Machine  Company 
aad  ibe  AlH^Oalmt*  Coaipiiv.  Tbe  anlt       iled  on  April  11. 
StTIT  AS  TO  MUISAKCS,~Tlie  Cctirt  of  Appeal*  of  New  York  baa 

rule  l  against  the  drfcnd-tnt  in  Iha  aiiit  of  Miller  vitsuj  the  New  York 
Edis^in  Lonittany,  Plaintiff  Med  td  ri^train  a  nuisance  and  for  damages 
fiiiiwd  by  the  maintenance  01  an  electric  light  and  power  pUnt  by  de. 
fendant  on  ftdjoining  prenti^rs.  Tlie  fvidi*nee  fchnwed  tli.;il  -ifter  the 
plant  had  been  erected  plaiittiu  had  usadc  a  Icaae  oi  ita  ]rreiniaea  itir  a 
term  of  peart,  aad  at  ike  oviratiai  of  aiMli  term  the  leaie  had  been 
mtewed,  aad  that  at  tbe  aaplralioa  of  Mm  iceand  term  Uicp  «cte  again 
leased  to  the  same  Igittat  far  to«<r  teat.  Tbt  couft  found  thai  no 
iiijciry  was  <lone  plainW*  premiiea  hy  the  electric  plant  at  the  Una  Pf 
the  trill,  iitl'l  IhTc  wa*t  n<>  proti-lhi'lity  th.it  any  injurir  would  rcstj't  in 
the  future;  tlint.  though  the  rent  '.o  be  i'ai<t  nndet  llie  l;tet  lease  was  less 
than  lisat  in  the  other  leaaca.  tiicrc  waa  notbiog  to  ttbow  that  the  dilter- 
«ac«  KM  oanaeit  hp  dafaadanl'i'  act*:  aad  that  the  anlp  iajwp  *Uch  had 


been  caniad  by  ibe  plant  waa  to  the  oecupaitoii  of  pUintiS's  prcnnkca,  and 
aat  af  a  pcrmaatM  character.  It  «aa  held  an  apveH  Hmt  pUmiiff 
caaM  BM  TCGcaer  t»t  tap  dtpHdMlon  hi  tbe  rental  vaine  pendinc  ^ 
IcaaC  M  the  teeaal  wac  alaaa  aatltled  to  recover  for  any  9MCh  injury. 
TUa  dcdiioB  reamaed  Ita  el  Ibc  lower  eotin, 

SBOCK  FROM  TELEPHONE  WIRE.— The  K  r  «ni  Ci  y  C  nrt  of  Ap- 
paabhas  reversed  a  decision  for  plaintiff,  for  injury  r.  ic.v.  i,  in  Polittrwita 
verws  Ciiireni'  Televhone  r,  ran.i,  ■,•  It  waa  allege<i  that  diicndaiit  care- 
lessly and  negligently  ecn-ir  ii  -  .!  i.  -,  ii-»ined  and  operated  Its  wirc^  la 
tliat  they  were  net  ptflpcrly  insulated  and  proteeted,  that  the  attaehoiCPla 
and  f»ienin<a  vcfo  dcfeciiw.  that  «be  trina  lancd  down,  Oat  «h9  wam 
made  of  poor  aad  f««»n  material,  aad  that  Ikey  brahe  and  fell  aerom 
the  itrcct.  The  cemrt  directed  the  jury  to  find  for  pltinlilf.  if  defendant 
carekialy  and  aefligently  permitted  ill  wire*  to  fall  and  lay  down  on 
the  streets.  It  was  held  that  the  inalruction  wa-  ci  r  irif^':!'..  in  tbat  It 
autborited  a  recovery  if  the  wire^  fell  tipon  Ihf  sr :ti-i.|  fn  n  <ny  negii- 
Kent  cause,  instead  of  confining  the  jury  to  a  coniidcration  of  the  ncgli- 
i:<-tKe  charged  in  tbe  petition.  Wkccc  a  ccaifanp  aiafallabrillC  dccUic 
oirca  in  aireeu  ia  negligent  in  the  canatructfan  and  mabitenanee  of  ita 
wirea.  and  la  tarariMinv  Ihan  ta  tat  a^  fall  on  the  atree'.  It  is 

llaMe  Ibr  SnJariM  canMd  to  a  pervn  conunc  Ut  eontact  with  thr  ^  r.  -. 
rrj.«ri!leM  of  whether  it  has  notice  that  Ihe  wirea  are  down  V.'l  i-  r  tbe 
particuLirs  cunstittitiitg  negligence  are  pleaded,  plilnlifl  is  lin  I'r  I  to  yro\c 
the  pnrtiei^lar  negligent  acis  alleged,  notwithstanding  a  general  clutgi:  of 
negligence. 

IN.IURV  PRC'M  LIVE  WIRE.— The  Supreme  Coutt  of  Montana,  in  the 
ap|>ea'.  of  Buurke  veraoa  Sotte  Electiic  &  Power  Co.  baa  euttllBad  the 
leidict  oi  Sao.Roo  (or  the  pliintiif.  It  tvaa  bald  Ibat  defcndams*  riacttie 
light  trftCb  hy  whM  the  pWoM  waa  inliwcd.  ana  airaaa  en  and  atcng 
it  public  atrect  awl  e*er  a  tc«mi«ay  treade  lcadln«  to  a  mine,  hntit  ai 
right  angles  with  the  wire,  the  phintiif  was  injured  by  cr.rame  in  contact 
with  the  wire  while  wcikirg  on  the  trestle  as  an  emr!i  at  tie  owner 
.if  the  mine,  and  that,  in  tlic  abseitci:  of  anything  to  jti«Uy  Ihc  cooelnsion 
that  eiibcr  Ihe  owner  of  Ihc  wire  ur  the  owner  ■:if  llie  trestle  was  a  irea- 
imucr  aa  to  the  other,  an  inatmclion  impuaing  un  defeiidanta  tbe  dvity  ol 
inipccthn  thakr  tiitci  of  wiia  waa  not  trtdcelionaWev  oi  tbe  SNaad  thai 
phuntiS  waa  a  tietpaaaer  M  la  wbaai  dtfaadanta  owed  no  duty  of  inipee- 
lion.  It  waa  alto  held  tiM  (he  ewnet  or  operator  of  an  electric  plant  it 
bonnd  to  exerciae  reaioeaMe  care  in  aetecling  appliances  and  insulating 
wires,  wherever  people  have  a  right  to  go  and  are  liable  to  c<^rr  in  con- 
t:ut  with  thtin,  and  in  ntainlaitlitTg  a  BySlcm  of  inspection  tv  ni  l  1:  any 
change  in  the  jdiysical  ci>f.dition  of  such  apparami  which  would  tend  10 
Increase  the  rlnr.ger  to  iMrsons  lawfully  in  the  pursuit  of  their  bualncaa 
or  picuute  may  he  reucttably  diacovered.  The  plaintiff  had  been  earning 
$1.50  per  day  and  waa  45  yora  eld;  aad  it  waa  ataiel  that  ba  win  never 
be  able  la  amh  aiaia  tat  a  living. 

INJURY  TO  LINEMAN'-Tbe  Orcuit  Omrt  of  the  W«tern  District 
of  PaneaylvaBia  tat  bald  tbat  only  rcaaonahle  care  is  tequired  from  a 
company  as  to  its  appliances,  machinery,  etc.,  the  case  being  that  of  a 
linrinnn  injured  on  duty.  The  plaintttT,  who  was  in  the  employ  of  tbe 
d4<etidaui  telephone  coiistvauy  !  Central  Dtatrict  Printing  tt  Tckgtapb  Co.) 
aa  cable  iplieer,  was  seat  by  a  superior  te  dm  duttee  to  leeila  and 
repair  en  injury  to  the  cable  afaeaifaiog  which  had  been  TepOrted.  Hit 
climbed  a  pole  which  siooti  at  a  place  whrtc  llie  street  curved  and  between 
rvio  lines  of  electric  Sight  wire,  the  Outer  (Mic  of  which  had  been  (aa* 
|i-tied  cn  a  bracket  to  the  telephone  pole  to  h-jld  it  frtmi  swinging  against 
such  pole  and  wires.  This  wire  hid  become  detached  from  Ihe  insulator 
and  had  dropped  against  the  pule,  and  was  in  contact  with  a  giiy  arire. 
.md  piaintlfT.  taking  hold  of  such  g-.iy  wire,  received  a  ahedi  wUA  ceiiaed 
him  to  fall,  and  hi  was  injute^l.  The  dispiaeemoit  af  the  ttght  wile  COidd 
not  be  abiaraed  fmm  ihe  grouml,  and  the  phdnc  of  4ie  pole  between 
the  tight  wlieo  end  the  manner  in  which  the  tight  wire  was  fastened  to 
the  same  were  iliowis  h  .'.v  been  usual  and  customary.  Held,  that  dc- 
f,  ndaiit  was  not  ci  ir^.  M.  iiith  negligence,  either  because  of  such  iitode 
of  ciMislrmKoii  or  for  failing  to  discover  the  dangerouk  condition  of  the 
wire,  which  could  not  luvc  been  done  by  the  ntnal  mcthoda  ef  inapac 
linji.  Held,  further,  that  pUlotiff  was  gtiilty  of  negtlgmee  eeatrlbwtihg 
to  hia  Nary  hi  falling  tn  aee  and  avoid  the  danger  after  h«  bad  cUmhcd 
to  the  place  of  contact  of  tlw  two  wires^  A  aiaaier  is  bound  la  the 
exercise  of  nn!y  reasonable  e^n-  with  respect  tO  madllllCfy.  qiplmnCCa 
iir  places  to  work,  and  the  measurr  of  'UCb  CaT«  Ik  ikal  OrdllMrHy  aaeg" 
I'iwd  by  others  in  Ihe  tame  basincsa. 


OStitaary, 

MR,  l.  BANNISTER.— We  note  with  -ler;.  rritrit  the  death  at  the 
IIf>tel  Imperial  in  lhi«  city,  on  fntitrday,  Apn'  14.  of  Mr.  Lemuel  Ban- 
f.i«ler,  for  many  yviir?  vice  president  of  the  Wi  <,'inghousc  Electric  it  Mann- 
facluring  Comrjny.  Mr.  Katuiiater  waa  burn  in  a  aiuall  town  in  ootlhcin 
New-  Vi.rk  in  intu  He  wa«  adaeatcd  in  tbe  pabiie  aehoala.  Hia  drat 
buitncia  vcnmrcs  were  in  the  Ittmher  trade  end  far  maMy  yeara  be  waa 
camiectcd  wilb  R-  OeWers  Wund  in  that  huiimaa  in  Philadelphia.  In 
iUS  he  went  to  Piltsburg  and  became  connected  with  tbe  Westinghouse 
Fuel.  Gas  -.nd  Marnifactiirinij  Co.,  as  general  manager.  Then  he  went 
into  the  ilectlical  bllsinc*-.  In-coining  ennnectrd  with  the  Westingliniise 
Electrical  &  M.mn farm  ring  Company.  After  a  time  he  gave  ipetiil  at- 
tention t:i  the  Kur..|.ea«  buiineas,  to  tabe  Charge  of  which  be  left 
Ameitca  ten  yeara  ago.  He  baiti  tbe  eleelrie  rlflwitfe  la  llarGn  and 
other  Buopean  eltica.    He  wa»  a  meaihef  ef  Ihe  tawycra  a«d  Eagincen 
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of  New  York  and  ihc  I)-.ii;Mf9Tie  CUib  of  PiltsbufK-     Eiiilil  nicntln 
•CO  Mr.  Bannislcr  vk^j  lakcii  ill  in  Europe    wiih  a  cancerous  aflcciiuai 
(jf   ll;c   '.hTo..-..     IK-   x-j\   K  jT'-v   i:u3   ciinc   to   Nc-w   Y«rfc  tWO  «telM  If*, 
wife,  i''rancts  Kcnyun  nannister,  xur^'ivcs  him. 


MB.  TBOMAl  KAIL. 


MS.  THOMAS  HAUL— TiM 
ran  dactried  hwMMAr  and  mniwfic- 
torer,  Mr.  ThooMW  B*U,  cdcbratw  la 
■Cincinnati  ihia  week  Uf  dgktiath 
UrllMlar.  He  was  born  at  Narwich, 
EnxUml.  April  ao,  iBaiS,  and  at  the 
■ce  of  two  was  broaght  to  America  hj 
bit  falbcr.  who  lettlcd  in  BoMon.  Af- 
ter attendiDB  puhlic  ichool  there  he 
went  to  work  fiT  Mr.  n.miel  Uavii 
in  1839,  luccccding  hnii  in  iSl^o  under 
t)ic  linn  name  of  Palmrr  &  Hall. 
Shortly  after  that  be  bought  out  bis 
fmaar  ami  atylcd  the  tim  Thaoiaa 
BaU«  flHiittActiirliif  afcccrician.  Fvoai 
■Ha  M  it«S  be  waa  located  at  19 
Street,  wben  be  gave  tip 
At  tbe  time  when  Mr.  Hall 
yaa  apprenticed  lo  Daniel  Davis,  tbe 
latter  w»«  the  only  electrical  instrument  maker  in  the  L'nitnl  St.-itn. 
They  marir  the  firs!  tdcRrapb  inilruments  (or  Mor^e  in  1B44,  and  a(ler> 
wards  bmli  .iinlif.,  Itiys,  riKiatir».  etc.  .Mr.  Hall  wa^  :;nL  if  Ihc 
6rst  men  1:1  tin-;  enunlry  to  teach  Iclcifraphy.  -\t  ihi'-  [irrin.i  i.f  lii%  life 
be  invented  the  double  adjustable  relay,  lightning  arresters,  railway  sig- 
wis.  magnetos  and  an  aulonatiG  tafety  gate,  aevctml  of  these  appliance* 
Mng  atiU  prodneed.  In  iBsa  be  built  and  operated  a  model  electric 
Mter  ear  MUag  ciment  fcen  tke  rait,  and  cikibitcd  tUt  at  tka  Mi 
cfcmcitt  CIttillaUe  MeclnnicaP  AaMcialiaa  In  Ptaoiil  Rdl,  Beaton.  In 
iMn  he  exhibited  a  car  called  Volte.  In  1867  be  invented  tbe  Hall  life 
nft  and  other  electrical  apparaltis,  which  was  followed  by  the  electric 
stop  on  ruling  nacbinct  and  the  electric  valve  iMcd  in  creameries  to  keep 
milk  at  an  even  temperature  for  separation.  Another  device  was  the 
electric  rrcnrdrr  for  noting  at  the  pumping  gt.ilion  the  heiglii  of  water 
or  of  .;:!<■  .!(  I'lc  icervoir.    The  result  of  j".  wjik  was  to  lirmi;  liini 

a  large  nuniiirr  of  icol'.l.  ilhcr  and  bronze  mcuuls  ii-.  *>u^  cai:iitry,  ai  ivcll 
as  ,'i  iricd.i;  finnt  the  Patis  Exposition  of  il*fi,-  lor  Si^  raiU\3v  signal. 
Such  notk,  however,  beini;  largely  experimental,  was  alM  costly  and  Mr. 
Ball  was  never  able  to  derive  any  large  pceunJary  reward  from  bis  inven- 
lioni,  although  thejr  brought  him  tbe  aequainianee  of  all  the  leaders  in 
Hw  electricai  and  adentific  6etd  througbottt  the  oevntrr.  The  portrait  re- 
produced  berearith  waa  taken  aame  ytm  age,  bat  b  •  fair  rcpreicniation 
of  Mr,  Hall  at  the  prevent  time,  hale  and  hearty  and  full  of  intrre«ting 
reoiiniscencei  of  pioneer  electrical  day*  in  America.  His  son,  Mr.  W.  A. 
Hall,  with  whom  he  is  living  in  Cincinnati,  i»  well  hnewn  in-tlie  electrical 
6etd  and  has  a  great  deal  of  Ui  lulwr'a  Inventtve  ddll. 

MR.  R.  P.  BOLTUN,  cooMiltiai  nechanical  engineer,  wffl  rcawve  hia 
«BGea  Mar  t  U  the  Niglit  k  Day  Bvilt,  Fifth  Avemc,  New  York.  * 

MK.  GEMtCB  A.  lUK  haa  meeeeM  Mr.  J.  Mlaiek  aa  eteetrictf  en- 
gineer for  Oe  Davis  Ceal  ft  Cote  Cenwwir,  «f  Vmuu,  W.  Va. 

MB.  V.  BAY  BONK,  auditor  of  the  IXtlreil,  Monroe  B  Tedede  Sliort 
line,  baa  resigned  l«  becooie  aMoagcr  of  tlw  dcetrle  Ug^ttiav  and  beating 
plant  at  BawNog  Gr^,  Ohio. 

MB.  GBOBCE  WESTINGHOUffi,  JB..  tat  aaUed  diia  awek  fbr  Euvpe, 
wlKre  variova  important  laattata  await  iria  attention.  It  is  eapeclcd  he 
wlil  TCtwa  agna  time  In  Jnlr* 

MR.  FRAMaS  W.  JOHtA.  cbfet  elcctrieal  aagiMer  nf  th*  Foiul 
Telfgraiih  Chtla  Cemyny,  haa  ictmiad  la  New  y«rk  allar  a  trip  vt 
aboat  a  maotb  in  the  aouih  and  ir«t,  dilafly  en  eagliiseriin  «oA. 

MB.  T.  A.  EDISON  baa  rctamed  with  bia  faarily  to  Orange,  K.  J., 
attar  hla  imml  wlaiar  vacaiien  on  hia  Florida  ptaatatieik  Be  ia  in 
mneh  iavreved  health  and  baa  resumed  aetiTe  work  at  Ibe  tabaeatory. 

MB.  K.  D.  MACDONALD,  of  the  Eleetrleal  Tetlfa*  LttbaiMetlcs,  New 
York  aty,  baa  been  ipendiiic  Ua  lime  tbia  mentb  at  the  t«<te  and 
Tbomaa  InanlaMr  faetatlia,  Inapeclinf  and  testing  Irigh-teMiloa  insnlaiora 
for  several  traoaadssien  plants  in  the  weal. 

LOUIS  J.  AIIZBBACHEB  has  resigned  his  pa«ition  aa  entfncer  for 
Sboenherg  ft  Co.,  and  haa  organised  Tbe  Beck  I- liming  Lamp  Co..  of  which 
be  ie  prtaidant.   Mr./ Anethaehar  aailad  for  Enfopa  April  atat  to  atady 


MR.  JOHN  .\.  BRITTON,  prrjidcnt  of  the  Pacific  G.i«  &  Electric  Cam. 
|i.iiiy,  of  San  Krinci«co,  Cal  ,  sailed  on  the  Pacific  Mail  Liner  Slieri), 
April  7,  for  a  three  months'  pleasure  trip  in  t  hina  and  Japan  Mr. 
lirilioii  has  had  charge  of  the  recent  eonaolii}ation  of  the  properties  of  ibc 
California  Gas  tc  Btcatiie  Corpocatioa  and  tbe  San  Franciseo  Gaa  k  Elsdiic 
Company,  and  is  now  lahlng  a  wetl-eamcd  rest, 

GENERAL  EUGENE  GRIFFIN,  first  viee-prcaidenl  of  tbe  General 
Electric  Company,  sailed  from  New  York  on  April  to,  on  the  stcaaacr  "Grai 
General  Grittn  plaaa  an  emended  ir^  in  fii^iaad  and  aa 
largely  for  aeat  and  ncrtadoo.  As  h«  ia  a  dlMatar  ta  As 
Cte  Flranealie  Tbomaon-BMisiaa  and  triea^bairann  of  the  BrMrii  TboaMn. 
HMnMm  Cdmpanjr.  ibeaa  inwraata  will  ■atwally  claim  »  portion  of  hit 

MR.  J.  BAWLE.— Mr.  Jamea  Bawle,  aeeretary  and  treawtw  of  lbs 

J.  G.  Brill  Company,  Ima  been  elected  prestdent  of  that  cooipao;.  tec 
cceding  tbe  late  G.  Martia  BtilL  Mr.  Rawte  is  a  dvil  CBgiaccr  by  pro- 
and  was  for  some  time  in  the  service  of  the  Penimylvania  Railted 
lie  entered  the  old  6rro  of  J.  G.  Brill  k  Son  ia  187J,  tad 
ever  since  that  time  hat  been  conspicuous  in  car  building  and  in  Meas 
and  electric  railway  development 

MR.  C.  L.  EDGAB,  president  of  the  Boston  Electric  Company,  wh..  ha. 
been  under  a  good  deal  of  strain  lately  through  the  long  and  fa1.1l  i!  r-n-. 
of  his  father,  has  gone  South  for  two  or  three  weeks  to  rectipcritc  Or 
bis  return  he  will  sail  for  Europe  to  take  up  his  duties  as  a  iiicniljer  rr 
the  municipal  ownership  commission  of  tbe  National  Civic  Federation. 
Scvrrjl  municirial  plantu  on  the  other  side  arc  now  under  imeslilHim 
by  the  commission  and  Mr.  Edgar's  expert  aid  is  dt  sircd. 

LORD  RAVLEIGII.—.A  dispatch  from  Lon.lon  says:  "That  a  scicntiir 
'A ho  is  also  a  perr  cm  at  the  K-imc  time  be  a  good  business  man  is  prmed 
iti  the  case  ut  L<:rd  R,i>lcigh.  Ixird  Rayl<iR"n  is  one  of  tile  greatest 
scientists  of  the  day.  He  was  Senior  Wrangler  and  Profcesor  of  Eiqwri' 
mental  Physics  at  Cambridge;  ia  a  Piofesaor  of  Natard  PUIaaophr 
has  innuDCTablc  decorations  and  aebalardiipa.  In  additleA  he  ia  a  gtd 
man.  Be  owaa  a  lasca  anat^  Terling  Place,  near  WitbaaL 
-Jd  tUa  be  baa  eonvcrted  Into  a  bnge  dairy  farm  from  which  be 
anppHct  tiw  three  stores  he  runs  in  D^ndon  under  the  name  of  "Lonf 
Raytd git's  Dairies,"  His  profits  from  thi^  - mcc  are  very  large,  tc^ 
Rayleigh  is  a  brother-indavr  of  the  Hon.  .\.  J.  lialfour  and  is  stayaa 
with  him  at  Carlton  Gardens  in  the  house  which  .\mbassador  Choate  ook 
occupied.  Lord  Ray!ci«h  tnarricd  Miss  Evelyn  Balfour,  a  sister  of  tfct 
farmer  premier." 

WESTINGHOMSE  M.VrHINK  PERSONNKT„— On  acco  iiit  f 
rapid  expansion  of  the  busines*  nf  the  Westinghouse  Machir.e  C.n-,;  'i, 
the  bi>ard  of  directors  has  decided  to  cnlarne  the  executive  organiiat: 
bv  incrcasinK  l!ir  number  of  vice  presidcnis  from  two  to  four,  and  lisi 
eiecte<l  .Mr.  E.  H.  Sniffin  and  Mr.  Arthur  West  to  fill  tbe  new  oSce*  of 
third  and  fourth  vice-president  respectively.  Mr.  SoiSnmiB  hel» 
charge  of  the  sales  department  as  heretofore,  his  Idd  Of  «Wk  net  Mf 
altered  In  assuming  tbe  new  title.  Mr.  Weet,  who  baa  beeo  *d 
engineer  of  tbe  company.  stUt  rctdna  tkM  title  and  poddon.  Mr.  W 
liam  A.  Bole,  in  eonteqMMe  of  Ua  decHon  to  -Ibe  rieaiireaideacy  of 
Ike  WedtafiieBaa  Fomrfry  Omipaay,  haa  resigned  as  nisaager  of  «e>kt 
of  Tbe  Wmd^mise  Machine  Company  in  order  that  he  may  better 
serve  the  intercsla  of  the  Foundry  Company,  of  which  he  asaumes  the 
entire  management.  Tbe  Westinghouse  Machine  Company,  howerrr.  r*' 
tains  Mr.  Bole  as  consulting  engineer,  availing  itself  of  V.iv  servic 
counsel  on  important  work,  which  his  ripe  e\peri<:ncr  has  irs  if  pre 
valuable.  Mr.  Henry  L.  Barton,  formcily  K,-nira:  supi-rintendent  of 
the  East  Pittahurg  Works  of  the  Westinghouse   Machine  Company,  hal 

of  wotka. 


i:i» 


COL.  R.  C.  CLOWRY.  president  and  general  manager  of  the  'Western 
Uldea  Telegraph  Company,  sails  this  week  for  Europe,  aceompsnied  by 
Us  wife  and  by  Mr.  H.  D.  Estabrook,  tbe  tolidtor  of  tbe  company,  lie 
win  be  abscBt  about  six  weeks  touring  England  and  the  Continent. 

MR.  LAWRENCE  W.  CADV,  formerly  designing  engineer  in  Ihc  elec- 
tric beating  department  of  the  General  Electric  Company,  has  severed  his 
connection  with  that  corporation  and  has  accepted  tbe  position  of  designing 
etl(incer  for  the  Simplex  Electric  Heating  Company  of  Cambridge.  Mass, 
MR.  HARRY  T.  KKITI  K.  manager  of  the  Fremont  Street  Railway 
Company,  of  Fremont,  <  Jhi  >.  has  resigned  to  become  manager  of  the 
Fort  Worth  &  Arlingtnr.  Heights  lotcrurhan  Railway  Company,  of  Fort 
Worth,  Tex..  .  .ictatim;  the  dectrie  light  and  water  works  |danu  and 
railway  system. 


/fe^s  oj"  the  Trade* 


AKDERSOK  LINE  MATEBIAU— Albert  B  J.  M.  Anderaan  Mfg.  4a. 
Beaton,  baa  appainlad  Mr.  T.  C  WbilCb  4t«  Madiat  Street,  Sl  Udt. 
adea  agent  for  Anderson  Una  malarial  at  that  potaL 

BULLOCK  ft  GOODWIN,  daetricil  cnrtraelora,  of  4  Mason  Stieei,  li'- 
deford.  Me.,  would  liha  to  taaaioa  <dd«|aat,  diaeoaat  ihatia  and  Mk- 
dna  from  Eastern  electricd  hono. 

TBE  PARAGON  INSULATING  GOICPANT.  «f  Chfdaad.  OUh  b 
picparinc  to  remoso  iia  plant  to  Flndtay,  Obkw  wlwso  a  new  plant  is  beat 
erected.  Tka  coaipany  mamifheltMa  dl  fcbida  of  fanolatittg  ptodam  frsn 
(he  br»(Odada  of  tbe  Nadead  Bdbdng  Campmqr  witt  sAidi  ceaeen  a 
will  be  asaedated  in  Fladlar. 

3IBBRA  Y.  FBBNANDEZ  is  Ike  aanw  of  a  new  Btm  firmsd  by  U.  J 
Sierra  and  A.  Femaodet  at  Ortsgn  11.  Otr  of  Meden,  far  i^f^ 
of  carrying  on  a  bnslaeta  in  elcctried  apparatus  i^adrincty  and  miW- 
lationa  in  generd.  Tbdr  letter  gives  feod  rcfcrcneta  to  pnbile  sBb* 
and  ethera.   They  inrite  oorrcspondencc. 

THE  NATIONAL  CARBON  COMPANY.  Ocvdand,  O.,  has  for  *>« 
time  operated  gas  enginea  of  diSerent  makes  up  to  lao  bp  in  tts  ranooi 
factories.  It  it  now  instdling  in  iu  works  st  Clarkshurj.  W  * 
(MO  b.h.p.  Koerting  gas  engine  supplied  by  the  Do  Ls  Vcrgnt  Mscfact 
Company,  of  New  York.  Thr  ir.Kiv.e  wHl  be  Utcd  for  gcntfd  psusr 
poses  and  will  opetalc  on  nat.ir.^'.  gas. 

THE  PELTON  WATER  WMKEI.  COMP.^NY',  San  Franeiioj.  CiU 
recently  iaereaaed  iU  pipe  works  in  the  East  and  ia  now  piepsred  is  »* 
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out  (hcM-ftccI  riTtled  pipe  of  injr  Irnflb,  diameter  or 
ocrfliuiul  facilitiri  fot  ihr  mitmfacture  of  Ihic  rliM  of  pipe,  «•  mil  W 
the  highrft  grade  lap-wcldrd  piyr  in  ill  i'i«rii<-trT,  inj  tbicknesict  far 
duly  hydraulic  work  in  c  innei  tion  with  fwwer  dcvr:o(«iwoli. 

COAL  AX1>  IRON  liAN'K  — At  a  peeling  ul  iht-  Mi»Vlio',iler»  of  the 
Coal  It  Iron  X«iianal  Bank  of  the  City  of  New  York,  held  April  3,  i«o6, 
it  WW  WMid  1m  iMtMW  (b»  «igM  Mk  U  (|M,aeo  by  the  iMiunre 

carntngi, 

«m  Mlw  »  total  capiUI  aiWI  nrplw  of  •i.Ma.oao.  Tke 
Ukn  to  iwniMiiihu  the  tucnaNd  Md  groviag  hnincM  of  lh« 

TUB  UARnre  EHGINE  *  machine  COICPAMY  ku  bma 
Ac  elcnior  eoMfiet  for  the  new-  "Brantwieli  fit*  MMSatt"  at  atth 

Sire*t,  Brtiidwar  and  Fifih  Avenue,  converinrr  eleven  electric  eleralora. 
The  building  i»  to  b<  twelve  itoriet  high  and  nied  x%  a  hi(ii<laM  office 
building  iniiiead  nf  a  holrl  ai  origioaUy  intemted.  Tbc  MMw  I*  Mr. 
Oiarln  T.  Willi.  iu>  1  ifih  Avenue.  Md  tbt  aMMtftt  b  Mf,  Fnaab  H. 

KimbatL.  71  Hrrtadway,  New  York. 

THE  .WT.STINt.llOrsi;  t  lJ  CTHIC  AND  MANin  ACTI  UIM,  COM- 
PAXy  for  Manhattan  Borough  has  moved  ita  Cfectiii^  depariiiKni  ftoon 

aOcn  im  Ibc  TriMhr  MWhw  I*  Iht  FtiHir  BmWIm;  cmmt  tl  23rd 
SUMl  ud  BroodMfw  TU*  cbMfe  «u  aode  atettmty  teeaaw  the  de- 
pailiiKiit  was  in  want  of  aere  space  than  it  was  jMssible  to  obtain  at  iii 
Broadway,  and  alio  bccMM  the  uptown  location  is  more  suilaUe  ood 
coBtwutaM  for  the  miinutba  wofk.  matt  of  ih 


HODGE-WALSH  COMPANY,  of  Kansas  Gty.  Mo.,  hat  adopted  the 
atw  AfOI  Olflo  of  Hodfe  bkctrK  &  MannfactiirinK  Comfuirty,  w-.rh  he.id- 
quarters  at  701  Prlnwaf  Sircct.  that  city.  Its  efforts  hereafter  will  be 
io  jiii-li  til.-  s.,!r  I.  ,,.rir  ippafatuR  and  electrical  strpplies.  The  engi- 
neering dcpartmer*  »dl  be  continued  however.  On  account  of  tbc  rapid 
incrcaac  in  the  jobhina  dcpntnunt  darint  the  last  two  Of  tbrta  years,  tho 
firai  hM  Ctimd  k  tMCWOiry  to  tancM*  laiidr  iM  MMh  aad  fefct,  la 
order  to  take  proper  «if*  of  lhat  md  of  to  tanfn««. 

THE  AMERICAN  FEKOPTD  BKAZIXG  COHPANT,  of  7hB«lcM>la, 
Pk.,  amwimce*  lhat  on  aecaBnt  of  to  hniaf  aecnred  control  of  Ibc  Doo' 
atUy  portable  oil  torch,  the  ftwdd  pwwio  of  braaiitg  caatiofa  n  mad* 
avail sUc  eserywhere.  The  cmipatty  It  prtpored  to  enter  into  pcftittoa 
dw  acqairenent  o<  ihep  riihta  tor  lUi 


prattM  h  kcalitlea  whm  territorial  rights  have  not  been  granted.  The 
practlcablUty  of  this  method  of  repairing  broken  castings  ii  ditiWialltilit 
by  its  successful  use  by  the  I'biiadelpfaia  Rapid  Tranalt  Ct^oay,  the 
Fublic  Service  Corporation  of  New  Jcncy.  J.  G.  Brill  Company  and  otbtrt 
CAS  EXr.IS'KS,— .\  lively  and  wideapread  interest  has  been  arooacd 
among  enKinrrr*  of  all  clasit*  hy  the  gas  rnetne't  rapid  "dvantt  tO  Iht 
(lunl  raiik  ui  irTuiciu  ..tid  reliable  priinc  mo\rn..  K'.|i.-.;i.illy  baa  tUs  in* 
tcrest  been  aitracted  by  the  recent  remarkable  development  of  the  lir|C 
CM  ci«hw;  Tthioi  the  Kocnta*  avhw  Hom.  that  hOag  protably  bctur 
hoowB  md  nor*  widely  laed  Ihtn  toy  other,  w*  dad  that  there  tie  isy 
Koerting  i-cycle  gas  engines  aggregating  ijt.Ms  B.H.P.  in  operation  or 
in  course  of  conMnKtion  at  the  present  )lnK.  This  engine  is  hmditd  ' 
in  America  by  the  Ij  Vergne  Machine  Company,  Ea^t  i]«(b  Street. 
New  York  City, 

NEW  INDfSTRIAL  VARMISHES.-The  electr.cal  .  .rM  will  be  inter, 
calcd  to  learn  that  the  Standard  I'iin!  (.Aireiiiatiy,  wliosr  hfad-|iurtet«  ate 
it  too  William  Street,  New  York,  and  which  has  been  for  over  twenty 
yen*  miiHififWww  of  tto  P  *  B  itoelrical  eaavtutdi.  baa  joat  placed 
■poB  the  ntfbtt  a  aew  Ibe  of  inaolatbig  vtrahhea.  They  arc  aa  follows: 
P  *  B  baking  vamiihes.  bHek  and  clear,  oil-proof;  P  *  B  finishinK  varnish, 
black,  ollproof;  I'  Sr  B  air-drying  rarniih.  black;  P  4  B  eore^plalr  v.irnish. 
bafcing.  oil-iifnf:  P  &  n  core  plate  rarniMi.  air  dryinir  Alihouirh  '.hr-r 
are  called  V  S.  M,  iL.y  ..ir  eminly  different  from  th.-  I'  Ji  I;  com;.. U. 
and  lack  thr  .-l  i-  i^cnllar  to  the  latter.  Fall  inlormitiflji  c.ii'i  ti«-  'ilitaiiu-d 
{rr.m  the  S*-ii.i.ui  I'aint  r.-ini;i.ii!> .  *.itr  nt  iriufactnrer. 

STLKTiiVANT  BLOWERS  ANn  tNCINLS.— The  prcsUiie  »iiich  a 
coDceni  atlaiiie  in  a  vodal  Sat  of  aMaafkciaro  it  tfica  likely  to  serioaely 
o«crdiado»  lit  deedtpatM  la  olhcr  Hnes.  Aa  intereatinc  examplt  la 
(hat  of  the  B.  F.  Slartcrant,  Co.,  of  Boston,  Mau.  It  is  undoubtedly 
known  from  one  end  of  the  eoaniry  to  the  other  as  the  pianerr  in  the 
manufacture  of  fau  blfiw<-rs  and  :t  "s:iirtcvar.t"  M"wrr  can  be  found  itt 
almost  every  manufad'jry  of  reasi  i:  .i.l-  m;  .  IS'jt  al':nc'ide  of  the  devcl* 
opment  of  the  blower  hy  this  com(iany  has  been  a  similarly  profTcaeitrc 

devtlttBNait  ml  tto  hlglMfttd  taciiw  la  •  mtl  vatlair  af  dealtat  aad 
data  raogiac  front  3  to  jte  hpL  Dcalgatd  orlgimlly  tat  direct  attach- 
ment to  fans,  the  nse  of  these  engines,  because  of  their  special  quaHdca* 
lions,  ha*  broadened  into  »  larger  field  ^particularly  the  direct^oniwtled 
dririar  of  Sutrtcranl  (cacralori.  Thio  hat  brouahl  the  onnual  oulpat  tv 
to  faliy  1.000 
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TNITKH  STATKs  PATKNTs  ISSLI  K  AI'KII,  10.  i9.>fi. 
ICoiidiKlrd  by  Kosenbaum  &  Siockhridse.  Pat.  Atlyj..  140  Nassau  St..  N.  Y-] 
Hi:.!?.-.  .^PPAKATI'S   KtiR   .M<  KKl.  PI.ATI  .St.;   Jona*   W.  Ayl.worth, 
flast  Orange.  .\,   I.     Arp.  r  id  1;.   ii..4      1"  an  *ppira1i;s  for 

the  I'latiuK  of  a  c.'.ntinm  ii^  ^tf.;..  :1ir  ciiriibinalKiii  nf  a  nupptir:,  mrar.s 
fur  taiLMiMsi:  iir  l  m  <v  ni£  .>  criittmous  Strip  relatively  submerged, 
Tr.i  r.it  i.  r  iti-iiic  .,r..'  i..>><-tiri!  <!ir  soMtTt,  aM  oo  occmdina  chaiobcr 
c4ti>ril  hy  tht   Mit.i.irt  ..nd  nDrmtUy  fwHtUy  aidiMKiiwd  in  the 

solution,  subnantially  a^  4ct  forth, 
■ly.lfo.  UEAT  COIL;  Frank  D.  <;ook.  ChictHN  III.  Ai>p.  filed  Nov. 
14.  ipoj.  In  1  heat-coil,  the  combination  of  a  hollow,  heat  conducting 
cletatot,  beai'Droducing  means,  a  condneting-pio  inacTtcd  into  the 
•aid  clement,  fusible  material  secofing  the  condaetianja  to  Iho  aaid 
cleoieiit.  and  means  whereby,  when  tite  fusiblt  marial  la  tofleaed. 
the  said  pin  is  Itttned  ia  the  laid  clement. 
8i7.i»i.  PROCESS  OP  TRBATUCG  ALKAUNE  STORAGE  BAT- 
TERIES; Thorns*  A.  Edison,  Umrtllyn  Park,  N.  J.  App.  died  Sept. 
at,  1904.  Tht  ainriii  «i  ttataafi  pritr  le  ihlpaicai.  in  alhtllnc 
lac  Httcry.  the  ntaultf  laaM  of  which  contains  when  charged. 


STgRhT^ 


Mme  aMtcary.  which  (onaitti  ia  completely 
Biaaa  to  aa  to  fatly  oxidise  tho  same  aad 
Nlaa,  tatawatlally  u  aad  fer  Ito  purpnie* 


81M10.  MAGNETIC  FRICTION  CI  LTCH:  Harry  W.  Williams,  .\kron, 
O.  App.  filed  May  2b.  I'/nt.  Ihc  Iriclinn  snrface  is  formed  by  an 
expansible  ring  »hich  has  a  centrally  projecting  lever  by  which  it 
is  expanded.  The  lever  camtl  IB  UMMpOadcatly  tCVOtabIt  dJlB 
which  can  be  grippal  and  held  bP  lalgtlt  t»  optralt  tlW  ChlKh  ondCT 
certain  circumstance*. 
817,313-  r.I.ErTHlC  FURNACE;  Charles  O.  Wingren.  Pasadena.  CaL 
Ap[i-  tiled  .'Vug.  31,  loo.s-  The  cumbinaliun  of  a  metallic  air-lidhC 
CAxir.ff  c-nmposeii  of  a  t-.idy  i-Tti'-n  and  a  removable  cover  seCtSTtd 
thcretf-,  tr.ii'.  c.vrT  l.rintr  ;i-i  .  il'-l  «•■.t^l  jin  utiwardly-rxletiding  iltHatS 
elecf.-i.iif..  .nv.iljtr  1  ir  iir-  ari.l  ^r^'1r^d  to  said  Ito.tyi  restRtat>ce  material 
in  sai  1  c.iiin^  between  va-i.l  rlrc!Ti>di-s  a  critciMe  ||..  said  rr^t^tsnec 
iiialr-.-L-l  l-ccHcen  said  eleclrisles;  heal-:nsulalln([  inaleriAl  wiltiin  said 
ca-^ir.K  an  1  surruurdiltK  *.^tit  clrctrcdea  and  crucible  excerpt 
nrar  th^  d'.m.-;  a  vtev»i:ii:  pljie  cxtcndlll| 
thrcirBti  :'n^  ri.-ii'  ;nst]latirnc  inattt ' 
a:rexha-.l5t  i:  .;.  h  .i :.i»fr.  n.nne^ted 
he  exhausted  from  the  crucible, 
■lliiatf.  ELECTRIC  SWITCH;  Harold  E.  Com,  Bridgeport,  Conn.  App. 
(led  March  34.  1004.  A  knife  blade  switch  in  which  the  contacts 
mainly  of  steel  and  brass  for  Iho  ptvpote  of  ccoBOtay,  A 
of  copper  is,  however,  ladodcd  to 


extending  frasn  the  crucible,  upward 
"•rial  tad  termanac  the  do«M;  aad 
d  to  wm  dnat  whet^  the  air  awy 


tijM*-  RECUI-ATIOK  OF  ELECTRIC  CIRCUITS:  Bdnr  A.  Edward*, 
Ctoeianaii,  O.  App.  filed  March  7,  ipta.  The  etaaiaMiMi  with  a 
Boranlly  open  constant-curreai  dreidl  tad  a  faCHliljaf>aMgBit  ia 


BorBMUly  open      — 

Aatf  thereto,  of  a  <ii8creatjaUr*Mlld  dyili 


 .  ,  fee  MiMdylM 

.  fer  MtoaMcaUr  doiiac  aiM  dNim  hy 
lite  dynamo,  substantially  It  tfescribcd, 

8iy,3t»l  FTFCTRK  SIGNALING  FOR  TROLLEY  RAILROADS:  Ed- 
•  aid  \V.  I.er.  Snuth  .Atlanta.  Ga.  Apj>.  filed  Jan.  31,  1905-  Details 
of  trolley  contact  device  for  a  aifnal  circnit  employing  t  wooilea 


bnw        support  with  copper  cr^vrml  .A.».-wlt'n  strips  thereon  for  en- 
jj.iKrtiH'itt  with  the  trclUy  wheel. 
ti:7.ji.4.  Kl.KCTHK    fii.STKCil.l.ING  DEVICE  FOR  CARS;  jame*  H. 
K.  MtCoIliiiti,   rt-roiiit^,  Canada.  App,  tiled  .March  1.  1905.  .\  ^-(imple^ 
control  sytiem  for  carii  ha\-inp  a  mafrnetic  brake  and  contrid  circtito 
by  which  Ihr  varto-ai  combinations  are  automatically  riJeetcil 
Siy,aai.  AUTOMATIC    1  NTERCoMMUN  H  ATlvn    TRAIN  kKPfiRT- 
ING  SY'STE.M;    Elmer   E.   ^^leiner.   KniKht«a«n.    In.l.     App    1  Inl 
July  14.   iiri$.     The  usual  trolley  poV  carries  an  a.i  Uiional  wheel 
or  contact  ii>  ctigagc  «  •pceiat  tifnal  wir^ 
817.3,0.  ELIXTRIC  ItAILWAY  SWITCHING  MECII ANI.SM ;  Harry  I_ 
Y'oung.   Pueblo,  Col.   .App.  ISltd  Oct.  5,   ipos      Complete  railroad 
Bwitcbiog  ayMem  enployuig  tatsnHt'tt  the  switches  which  direelly 
actuate  the  switch  poiata  and  are  ctMniicd  Inr  a  special  trolley  can> 
iiAtion  which  it  protridtd  at  a  propir  pebit  aloac  the  irich.* 


8.y,a,„  AUTOM^JJ^ROAD  S^fU^^*^  af  hi: 


Kch. 


n  w^wMil  a^3aMt*M  tile^nnaej'^S* 
>  tlaati  dreaiii. 


to  complete  the  iMCMHry  tlgai 

•l7.3<^'  FI.KrXRlr  METER;  Thoma?  P.jrran.  lafayetfe,  Ind..  Apr', 
fil^^i!  lun:  r.,  I  J  '4.  The  usual  pertn.ii  .  nt  n!-<i?nct  of  a  waltmelrr  :% 
foriiif  1  ..  itL  a  i;ia[rnrtic  shunt,  the  relu.  i.mcc  i-if  ^\h]ch  c.^n  be  varied 
t:i  crn.r.' r.'.a!.-  f.:  r  the  decreasing  streniith  of  the  niajJinet, 

in.iJ'  111:- Id  \\  .Wl'.VkATUS;  Calvin  J»i-k«.n.  Riadini:,  Pa,  .Vpp. 
filed  May  Jl  Pinj.  A  whiTligig  havln^r  iilrtiu-lary  pail*.  Tlie  rolation 
gives  a  novel  effect  from  the  colored  incatole^cetu  lamps  carrie<I. 

817.139.  TERMINAL  OR  COUPLING  FOR  ELECTIUC  CABLES; 
WilUain  and  John>Y'.  Middleton,  Ncwcaalle^aOD-TyOc,  KngltBd.  App. 
died  Jme  %,  1905.  A  pair  of  notched  diMa  laaK  Mniilii  liiniian  it 
Ihelr  eppeaed  face*  and  are  damped  together  to  lhat  the  edUe*  lead 
out  through  the  notched  portions. 

Siy^ai.  ELECTRIC  HAND  LAMP;  Herman  F,  Stakelbeck.  Philadelphia. 
Pa.  .\j>p-  filed  Aug.  9,  1905.  A  Iw.-part  plug  is  received  intn  the 
base  Dl  the  lamp  and  serves  to  clamp  the  circuit  wrrrs  in  :>-.^itr 
relation  thereto. 

.1i7,34i'  TRA(  K  INSTRUMENT  FOR  AUTOMATIC  R.\ir.WAV 
BLOCK  l^lllNAI.lNi;:  Alfrr.l  .1.  Stccker,  Detroit.  .Mich.  App  tilr  1 
Mar.  ty.ij,     .Mechanical  detail;   of  3  circuit  makins;  tai;)ct  a.i.va 

cent  the  track  rails.    A  hinged  blade  is  deflected  to  close  one  signal  • 
circviit  when  the  IndB  atlict  in  one  direuion  aad  an  addiliana]  Made 
closes  the  self  d  M(ad  tfacatt  whoi  dn  baia  piasij  ia  the  oppiiite 
direction, 

8iy.3<<.  ELECTRIC  SWITCH  FOR  ELECrTRtC  RAILROAD  CARS: 
Otto  Pranh  and  Peter  I.  McCaffrey,  Brooklyn,  N.  Y.  App.  filed 
Apr.  t,  loo},   A  pair  of  oiagBctie  valves  ^qntral  the  '  ' 

at  the  two  eaot  of  a  paiaianit  qdiada 
and  a  pair  of  ipilapt  arc  dllTiae'^  to 
UtX  rcladoa. 

•lyjd^OVEraEADJTTOLLEY. SUPPORT  ANn  SWITCHi.A9aa  B. 


ret  comttol  the  rrapertiTe^f 
inenyly  held  the  arm  la 


tbccn,  DieB,  M.  Y.  ikd  S»«.  *8,  1004.   A  awlallk^htB.  tr 

caatinc  hmig  anaai  fitr  the  illacliM«7tt  at  the  utaal  ttalbr  wiraa 
at  a  tarnaal.  aad  taeiat  iroove*  it  laMc  the  wheel  on  to  the  proper 
wire. 
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«,7j«o.  PRIVACY  DEVl«Alli>BUS>^SIG^•AL  FOR  TELEPHONE 
"'APPAHATUS  and  SYSTXMS.    Elbert  a.  Kcr 
N.  y.   Am.  <l«d  Aaf  >t..i<*4>   U  •  tekphone  i 
■aiioa  irlu  •  "  " 


witk,  »t  •  plonlihr  of 
mrildi  for  cwwmiin 
kaviM  • 

rack  li 


StjtuMt,  Mew  York, 

 ^jone  qnttn,  tk*  coaM> 

■rraated  to  eeuoel  mere- 
cadi  prorkkd  viib  m 

  Jitk  the  cooduclor  and 

ir>       a  privacy  dnke  for 
ct  arranced  in  •  n(>nnall)r 
lalUiira'witch.  said  l>ranch,  when 

*mh  trem  tbc  taid  •witch  to  the 
r  cioains  and  then  openina  the 
.  lo  the  cloatng  of  the  talVinc- 

,      only  be  completed  through  the 

privacy  branch  of  one  inatminent  and  the  lalkinc-fwilch  of  another 
initrumrnl. 

it •.!»(,  RK(  EI'T.\CLE   FOR    INCANDESCENT   ELECTKIC  LAHFSl 
AltM-tt  I'    Srymoiir,  Syracu»e,  N.  Y.    App.  filed  Jan.  J«.  Jijej. 


•  i 


part  jiurcclaui  iMxkei  having  groove*  t'»  r««dve  tha  circu 
aiul  tia^iriK  p^tintr^i  pim  which  prnttraic  the  insulation  and 

thf  C'lTinC'-liiin. 

j»r>   I'KiHKSS  OK  MAGNETIC  ^1  PARATION:  Frederick  T.  S«J^ 

■Irr.  UaW  I'iirk.  Ill     Apt'   fjl<^  lJf>:,         woj.    A  magnetic  aeparator 

iti   whxK   the   isb>  h**  ("O  inovrment*.  one  when  the  ir.agnrtic  firM 
acrnr,  ;»ri.|  ai.i.iKfr  ifthrn  it  i»  not  active.  %o  that  htith  tlir  iri;iKn''tic 
ani-l  the  noti-ni-igiictlc  otr  jiirticlcj  have  a  net  movcfficnl  m  M-par»te 
directiiin. 

■  ■T.4t«.  I'KOt  KSS  KOK  THK,  KI.KCTHni.YTIC  MANCFACTI  RE  OK 
METAL  TUBES:  Olio  HitHenhach.  Darmatadl,  Cernany.  App.  filed 
Jan.  «.  1906.  'rhe  proccM  of  prodadng  falvanie  depoaits,  which 
conuitk  in  mixing  comfflinuird  kieaelgtthr  with  a  niilable  electrolyte, 
paaaing  an  rlrclric  curretii  ihfoufk  Ike  BiatUCC  awl  Ml 
prodwuig  a  Tvlaiive  moveneni  between  <ta  •Iwliwllte  mt  t 
to  dialmfgr  the  hydrogen  btihblca  and  t»  iBOOIli  the 
by  the  action  of  the  Ueaelgukr. 

•iy.44«-  RECepTACLE  POK  INCANDESCENT  ELBCmC  tAUPS; 
Albert  P.  Seyaioar,  SyraciMe,  N.  Y.  App.  fUed  ahrek  tj.  itoj. 
Detatla  of  a  pvrcrlain  locket  having  a  threaded  shell  and  a  central 
Mud  aeeiireij  m  place  by  screw-  c'tnncctiur.s. 

•17,4*7.  HEAP  IIA.M)  OR  SIIPl'ORT  FOR  TF.r.F.rO.SF.  HFCF.i  .  KRS; 
Kelley  M.  Turner.  N>»  Yotk.  N,  ^■  ApP  hlfii  .Un  is.  uii:',.  A 
•ll|lf)ortinK  ban4l  or  holder  ii  i  reU[;honi'  rtccttcr*  cuni|.risir.g  a  p.i;r 
tfl  cnrretT  »i>nn)C  »L<:tu'i'.i  ;its  .>:^.t  ii'^eihcr  ai  their  upper  ends,  and 


tti7.^io.    M*KOctic  I  rjcton  Ctulcli. 
t  ting  or  fork  iilapird  to  »<xri\c  ..-'i  t  ti  iM  x  rclcjihMnc  rczti'nt 

jtj.  RAILROAD  SIGNAL  bVSTKM;  Kothn  A.  HaM-tu  and  Georfle 
D.  Fotftc,  Nrw  llavcn.  Conn.  Ajvji,  lilr<l  Aug.  m,  IV05  A  rccordidf 
ticn«l  transmittrr  adaptrd  to  rcRiMcr  th«  cnirancc  1!  r;ft<  mia  o  »infle 
ua«)c  biock  secuon  from  cither  md.  and  lo  xivc  a  srir  vi<hi  t<  mdicMiOD 
of  tk«  fact  from  the  uppuwtc  end.  The  device  also  rccortii.  ihc  number 
of  can  which  enter  the  lection  w  that  m  dear  kignal  ia  noi  givoi  uotU 
Ihcr  hare  ali  left  Ihc  mc 

$97^3:  ELECTRIC  FUSE  IGNITING  APPAIATUS}  Jftw*  W.  OOTf 

pKr^  circ«ir%£r9'«lSi'lj*ii*Mtid  toUSf  ifiTuLt* 

-  vin  INSULATING  SCREW  SBUXj  Hamjr  IMMI*  Britepoftt 


t.  <  nn  App.  filed  June  jB.  tfa$m 
and  JMiton  incandeacrnt 


«i;,4)(5.  I  11 AI V  r.CIUE  FOR  PUU.  SOCKETS;  Har.^v  II  .Mk:11, 
OTiJ^f^'Crl.  t'onn,     .\pp.  hied  July  14.  1905.    The  socket  *  ^.tfer- 

ally  ytu^fiitv.g  lutte-  wntrb  serves  to  guide  a  beaded  chait^  wtucli  nJikea 
a  partial  turn  around  the  s«iuh  cTeiactit  so  aa  to  rotate  the  aanw 
when  the  t-hatn  j.ullcd. 
ly.  SIU.VAL  SYSTEM;  Jotepb  H.  Lynch.  Red  Bank,  N.  J.  App. 

jUtd  Oct.  IS,  190s.    The  locomotive  baa  a  depcodlac  faair  m  

which  ia  engaged  by  a  projection  nn  the  iradi  to  M  t9  aal 
certain  alarn  circniU  within  the  locoowtivc  cab. 
817.498.  STORAGE  BATTERY:  James  R.  Maciaillan.  Menomonie,  Wis. 
Ap^.  fiJed  Apr.  1.  1905.  In  a  sturage-baltcry  prid  unit,  the  combi* 
oatHm  of  an  inclosing  frame,  a  plurality  of  boruontal  riba  extending 
acroaa  aaid  frame,  a  plurality  of  tranavcrse  ribs  extending  across 
aaid  frame  and  intersecting  said  horifnnlsl  ribs  to  form  compartments 
lor  kidgciDent  of  active  maierial,  projeetiuns  on  said  transverse  riba 
txtrading  inio  said  coBMrtments,  uiil  nbs  and  projrciiofia  being 
qaadrilatcra).  the  top  ana  iowcr  olgrs  thereof  being  dispoord  in  a 
eiinmun  vertical  plane,  ami  •  web  on  said  rib*  ami  peoiccttonf,  4ia- 
posed  in  said  nriical  plane,  aHbauatiaUy  aa  tkieritM  and  for  tka 
purpose  act  forth. 

Sty.sU.  UJHE  CLAMP:  ItJm  A  Rtiiinc,  Avt<>ra.  111.  Am.  Clad  Apr. 
ij,  I'/  !.  S  li  >  I  •»  Oeror  hai  Ibtctded  uii'  ^Mirly  ci>ncif  and*  wkick 
are  1.  tiiriiM.hn ,[;»  •! .  'tcl  or  split  to  aa  t"  I"-  'kl^icted  inward  and 
clamp  tii'^  tiii<iit  wirrh  wlirn  nttta  are  acrewrd  th'K  lit. 

Sir.^g).  Ll-H  TKII  U  AIKR  IIK.\TER;  Krrder.c  I  Shijp.  .>t  I.:.,m>. 
Mw.    App.  filed  Aug.  lo,  A  water  beater  having  a  lesistaiKC 
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and  coMakwd  i>  •  waHr 


coil  emlxdiliil   11.   in   iiKuUtinji  cyliadai 
jacket  through  which  the  ftuid  passe*. 

ItUM.  KIECTRICAI.  WATER  HEATER:  Frederic  F  Shipp.  St  Loui». 
iBoL  App.  Bled  ScpL  16,  1904.  A  number  ot  srciious  of  porcelain 
ara  organ iied  logelher  by  wrapping  (he  reaistance  wite  thereabouts  so 
aa  10  lorn  a  cotnplcte  realMancc  eicmcM.   

Sty.w.  APPARATUS  FOR  COMMITTING  ELECTRIC  CURRENTS 
PASSING  THROUGH  LAMPS.  ETC.;  CkawbeU  Smuu  Swinaaa. 
England.  App.  filed  Sapt  t»,  looj.  The  iwMi  am  la  MMIDM  «■ 
a  rod  which  is  capable  of  longitudinal  and  rotary  mat^MM.  .Xagr 
nets  are  provided  to  give  the  lonfit-.tdinil  moTementi  and  a  acfica  01 
cam  iittrfacri.  are  effccli-.e  t.    ittij'ifr'  necessary  rotation, 

817,606.  ELECTRIC  BRAKE:  George  R.  Vancey,  Lotilavllle,  Ky.  App. 


fi'c.l  Am.'  7.  15:1?.  .\  ehsin  or  rod  i*  connected  to  e^lert'l  throMgkaal 
t;i.-  t  :;iui  :riii:  ar.d  i!:.iy  l»c  ligtitrncil  tu  apiUy  the  bnik«-.  ail  Ibg 
carl  l^y  i  iii:itL,f  driven  drum  on  Ihc  iotwaid  car  of  the  Irani. 

rlir.t.4J.  l.NCA.VLItSCENT  LA.MP  CLUSTER;  Harvey  Iluhbell,  Ilridce- 
port,  Cunii.  App.  tiled  Sept.  1.  1905.  The  usual  threads  of  uie 
sockets  arc  formed  directly  in  the  porcelain  and  a  pair  of  plates  are 
affaalaad  Ikarata  ao  aa  to  make  the  ncceaaary  electric  circuita. 

»tfjm.Cgtn*Ct  device:  Andrew  PIceker,  Laa  Anceha.  CaL  App. 
Bad  Da^ar.  tpM.  A  deieetor  for  wirclaaa  lalmapliy  aatdqriaii:  a 
pialB  ■oanai  kpunat  n  eootacg  in  a  kigbly  ngUad  MMiskiM.  Tka 
paadtjaa  ofaa  plala  b  adjirated  by  a  aiagncl 

817.687.  M.^GNF.TIC  ACTl'ATOR:  Dsnlel  Bacon.  Brooklyn.  N  V  Ap, 
filed  .Nug.  24,   1904.     A   magnetic  clutch   in   »hich  the  dri.ii  ^    ii  1 
ibe  driven  member  ba\e  a  multitude  ol  clrctrtrniagnets  whicu  when 
energiacd  transmit  the  lornuc  by  mrms  ■>(  tlu-sr  niaicneiic  nrM. 

817,719.  ELECTRICAL  CIRCUIT  CONTROI.I.KK :  Harry  W.  U  .,n«id, 
BrORXville,    N.    V.      App.    tiled    .Nov.    Jn.    ir^o;,      .\    cOMipVlr  nuitor 

starter  or  rheostat  having  the  utiual  swinitit'K  .^rm.  hut  h.ivoii;  \.irioaa 
locks  and  feaiurea  for  preventing  imjiri'iMT  n-i  vcinenu  oi  tl^c  arm. 
Si7,raa.  AUTOMATIC  ELECTRIC   CIKi  I  IT   CONTROLLER;  Hanj 
W,  LaManii  Brsaa*aie,  N.  Y.    App.  tiled  Ian.  a6,  190J.    A  com- 
ad  n^xltagn  and  caeeaa  cnrrcnt  circuit  breaker  having  a 


which  morca  by  laslart  of  cnrrcni  in  either  the  Aunt  or  the  series 

magnets. . 

Siy.-jo  ELECTRICAL  FRICTION  CLUTCH:  Harrv  A,  Williitna.  Ak- 
run,  O.  A\<p.  filed  Oct.  iQ<i4.  .\  mulliiile  di*c-  clutch  in  which 
the  nerrfcksry   pi  i-«ure  i»  Supplied  tbrutlgb  a  maicnet. 

817.74.:  ELECTRIC  I.SCANOESCENT  LAMP;  Werner  von  Boltaa, 
Charlottenburg,  GeraunK  App.  Had  Hay  ji,  ipgia..  An  in — "  

b(xl^'    for    electric  '  " ' 

lallic  tantalum. 


HI  7,719.— Elactrleal  Cimit  ONMMllar. 

S,  iga4v  A  metal  drrivad  from  tatalam  ooi 
the  qiaUty  of  being  Imnuigencous  and  ductile, 

817,734.  INCASDE.Si  INr.  BOOY  FOR  LIGHTI-NG  PURPOSKS:  W>t 
ncr  von  lUilton.  CharU'ttcnburg,  Germany,  -\pp.  tilcij  .May  11,  1 'J  - 
A  bomogeneou*  metallic  i^lower  for  iilcardrscent  liiihl*  ciinlsiii'''!} 
ductile  metal  01  Ihc  vanadium  grouii,  lb''  light-emittinif  jirop^^tiea  -t 
tbe  flower  being  due  to  the  prc«-ncr  of  this  metal. 

817,71*.  APl'AR ATI'S  FtiR  DETECTING  AM)  LOCALIZING  MIN 
ERAL  UFPusnS.  1m  Oafi.  Ealing,  and  Alfred  SVlllia.i>s  Utm 
bledon,  Knglanil,  App.  filed  Oct.  14.  190.x.  A  complete  appaia'.ui 
by  which  a  tall  of  pMeuial  ia  secured  ibroaab  tke  around  in . the 
rrcion  of  a  mineral  dapnait  and  an  inwliBalinn  etacM  18  piaiJdia 
i<  !.iud>  the  nature  of  tkc  fall  of  paarnHJ,  ana  lkii|g>|  MaM 
mineral  depusii. 
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Output  or  Electrical  Apparatus. 

We  iwiiit  in  tkii  icrae  the  prdimiiMfy  report  of  the  Bareau  of 
the  Cftisu?  on  tht!  production  nf  •c!cctrical  apparatus  and  ma- 
chinery for  the  calendar  year  1904.  h  give*  a  total  value  of  ?IS7,- 
910^514  u  cnmparcd  with  $una4^i9  In  a  tain  of  so  iier 
cent  in  the  short  period.  Our  own  estimate  made  at  the  hrR-iitiing 
of  19QS  ms  $i7SiOOO.ooo  for  the  total  inclusive  output,  a  tigure 
diRt  is  dms  shown  lo  be  very  close  to  ibe  het,  fttbough  diservint 
as  to  soma  of  die  consUtacat  itenu.  There  are  seven]  ooncorns 
in  fliia  ooontry  outside  the  dectrical  field  that  make  ther  own 
apparatus,  which  of  course  is  not  included,  and  a  great  many  of 
the  imblic  service  oorporationt.  telegraphic,  teleiihaai^  electric 
lighting  and  electric  raHwaTt  make  consideraUe  apparattis  and 
in  the  aggregate  do  an  enormous  amount  of  what  ig  grouped  aS 
"custom  work  and  repairing."  None  of  this  is  included  hi  the 
ttSfjooitfiea.  Bare  copper  aixf  iron  wire,  poles,  etc,  are  not  in 
this  stiowini;,  but  an  attempt  was  n-.arli'  to  inrluilc  cross  arms, 
cord  adjusters,  rail  bonds  and  miscellaneous  items  that  are  in  ' 
realinr  distineifvely  dectiicaL  POTcdahi  dectrical  siq«lics  and 
pottery  and  6re  c1.iy  conduits  are  not  reported,  but  appcnr  In  the 
pottery  manufacture  group. 


One  nouble  feature  is  the  small  gain  in  dynamos  and  motors. 
A  leading  reason  is  that  die  tivnrition  Iiat  licen  from  the  smaH 

units  of  old  lo  the  large  three  phase  gcnirr,Tt>ir<.  so  that  with  4 
great  increase  in  capacity  the  price  has  fallen  enormously  per 
horse-power;  and  the  same  statement  applies  to  die  average  motor 
since  itx».  Tlie  gain  in  incandescent  lamps  for  the  period  was 
the  largest  of  all,  but  here  the  reverse  fact  probably  applies  in 
an  appreciation  of  price  as  well  as  the  increase  In  qnantily.  as  it 
is  known  that  1905  was  almost  Mationary  as  to  incandescent  lamp 
pradUGtion.  The  detailed  figures  arc  now  awaited  as  to  the  entire 
productkn  widi  great  inleicsL 


I'm  San  Francisco  DisAsm. 

The  news  of  the  torrihlp  i .^irthqii.ikc  .n).":  fiit-  at  San  FranciscO 
has  fallen  with  stunning  effect  upon  the  nation ;  but  the  recovery 
has  heen  swift  and  the  ondtow  of  dwrity  has  been  ini«nificeiit 
The  fact  was  always  recognized  thnt  the  city  was  liable  to  shock, 
but  as  a  matter  of  fact,  with  its  prevalent  wooden  constructioa 
it  tvas.  as  shown,  anieh  more  vninerahle  to  Sr*.  The  damage  hat 
been  very  serious,  but  like  the  loss  of  life,  tremendously  exag> 
gerated  in  the  natural  alarm  and  confusion  attendant  upon  the 
dcprivitton  «f  moe*  than  nsauOW  PMpk  ol  their  oflioa.  stores 
and  homes.  The  work  of  restoration  and  renovation  has  already 
begun  and  will  bc  pushed  apace  until  a  more  stable,  beautiful  and 
more  prosperous  city  occupies  approximately  the  site  of  the  old 
one.  Caliiomia  and  San  Francisco  will  be  no  lest  desirable  placet 
of  reifdenoe  and  huiincss  diaa  they  have  been  sfaice  the  days  of 
*4g;  and  the  exhibition  of  courage  and  confidence  there  is  most 
stimulating  as  to  the  fntnre:  llcantini^  it  is  obvkraa  that  the 
demand  for  new  eonstrtictlve  material  will  be  tremendons,  and  a 


large  part  of  it  nii 


Tit 


Slip;:'!!!' 


AlvA  apparatus  of 


all  kinds — wire,  motors,  lamps,  telephones  and  all  the  indis- 
pcnsaMe  aditmcts  of  modem  dviliiatkii  dwt  depend  opon  w 
Inddcntatty  wc  cwficii  witUiold  luMtt^  pniM  Cram  flw 
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brave  (de^nph  operators  who  Stuck  ta  tfadr  post*  throu^  inde- 

scril.'.ib'r  1i<.rr<.>ri  and  <J:ingcr$.  and  thus  kegit  the  stfiGlccn  citjr  in 

touch  with  ihe  ir>t  of  the  world. 


The  Iowa  Convention. 

The  convention  last  week  of  the  Iowa  Ekctrkal  AtsociadoQ 
«r»s  np  to  the  Uyh  stsmtord  set  by  that  aswicwtkin  in  its  owet- 
ings  of  the  pr.-.t  ■•rv  r;  I  yeii'-  Tri  practical  value  to  Central  sta- 
tion men  operating  in  small  and  mcdiuni-siied  towns,  the  pro- 
eeedings  of  this  wide-awake  body  ore  of  unkiae  value,  and  should 
serve  a*  a  model  to  simitar  associations.  We  .ire  gt-d  10  note 
that  a  discussion  on  the  groumJing  of  secondary  luw-tcusion  cir- 
cuits fonncd  an  important  part  of  the  proceedings.  We  have  re- 
pettedty  ttrged  the  importance  of  grounding  the  secondary  as  a 
safety  precaution,  and  it  is  not  unlikely  that  ttns  will  be  made 
compulsory  everywhere  within  a  few  years.  Nevertheless,  there 
are  yet  many  of  the  smaller  stations  which  have  failed  to  avail 
dtemsdvcs  of  this  very  cheap  form  of  liability  insunnee,  and  to 
these  we  particularly  commend  the  above-mcntl mcd  li^scii'^icn 
Ail  thoie  taking  part  were  strongly  in  &tvor  of  grounding  and 
in  tnost  of  cases  their  opfaiions  were  tnpported  by  practical  ex- 
perience's costly  one  in  at  U-.<  -:  o-.-.c  insl.TnL.-  The  discussion 
on  the  results  of  experience  in  the  practical  operation  of  steam 
■  turbines  Is  of  particular  interest  from  the  fact  that  It  dealt  with 
details  which  hrrrtoforp  hive  not  been  brouRht  ffir«ntd  The 
turbine  efficiency  test  communicated  is  also  of  special  interest 
fi«B  the  fact  that  thelest  waa  conducted  entii^  tgr  the  op«at- 
ing  company,  and  the  results  are,  we  believe,  the  first  published 
in  this  country  coniing  from  an  entirrly  disinterested  sourw. 


The  paper  of  Prof.  Shcpardson  on  tcdinicai  men  in  central 
■tatibn  wotfe  hroo^t  out  forcibly  the  fact  that  eentnl  station 

comp.'^nit?  arc  far  bchirul  nrin-jfactiiring  companies  in  appreciat- 
ing the  value  of  technical  graduate*.  It  is  certajnty  a  reflection 
on  the  central  station  industry  that  ao  small  «  percentage  of  tech- 
nical gradii.T'f^  in  tfrrnt  Vt'.irs  hrivc-  ffoiie  into  ffnfr.nt  stflti'iii  oper- 
ation. When  ue  tiat«  the  p ract. cc  oi  successful  central  station 
operating  syndicates  in  seeking  technical  graduates,  the  conclu- 
sion is  inevitable  that  the  companies  which  have  ignored  this 
means  for  the  advancement  of  their  Interests  are  not  awake  to 
their  opportunities.  The  situation  may  be  stated  briefly  as  fol- 
lows: la  taking  on  the  staff  of  a  central  sution  raw  material, 
which  it  preferable— the  young  man  taken  from  the  orduiaty 
walks  of  life,  or  the  technical  graduate  with  a  mind  well  trained 
by  years  of  sysienutic  study,  with  well-grounded  knowledge  of 
every  technical  principle  applying  in  central  station  work,  and 
eager  to  a  fault  to  be  up  to  date  In  c-\ cr-.  ttu:i>;  pcrtainlni;  to  Viii 
work?  Experience  in  manafacturing  lities  has  demonstrated  the 
great  Neajbttity  of  the  tecbnlcBl  gtadnrte,  hut  a  small  percentage 
of  whom  remain  in  purely  technical  positions,  the  great  majority 
finally  being  absorbed  into  the  administrative  and  commercial  de- 
fartuttnts^  where  their  techtiical  knowle^  icrves  as  an  ad* 
BinUe  check  in  almost  every  matur  oomhig  up  lor  actioa 

The  subject  of  depreciation  of  central  station  properties  has 
apparently  always  been  inch  a  painful  one  for  the  central  station 
man  to  discuss,  that  it  is  seldom  brought  up  In  eleetrie  It^t 

conventions  except  in  connection  with  the  marvelcni*  .1:  iinting 
methods  of  some  municipal  plants.  The  electric  lighting  industry 
la  now  settling  down  to  a  stable  basis  and  depreciation  due  to  tbe 

chances  in  tlie  .irt  is  not  so  piiormous  as  in  the  early  days. 
There  are  those  who  mamiain  that  the  increase  in  the  valite  of 


a  public  set\-ice  company**  business  In  the  ordinary  dty  wfti  take 

care  of  depreciation.  This  has  been  true  m  the  past  in  America 
to  a  large  extent,  or  many  more  companies  would  have  been 
wrecked  as  a  result  of  reoonstructiona,  but  it  will  be  teas  a.  1  lets 
true  as  yeari  pass  by.  Depreciation  r.;u-[  be  taken  into  account 
in  one  way  or  another,  eittier  by  money  invested  from  year  to 
year  hi  tbe  business  or  by  a  sitddng  fund  set  aside  each  year  out 
of  the  net  caniings.  In  many  rases  the  profit-;  h:i\f  been  put 
back  into  the  business  by  the  purchase  01  new  machinery,  enlarge- 
mcoti  Mid  extcnshm  in  such  a  way  as  virtually  to  amount  to 
taking  care  of  dcpreciali<'n.  A  very  limited  number  of  comp,inie9 
in  Iowa,  as  shown  by  Prof.  Bisscll's  paper,  provide  for  a  sinking 
ftmd.  With  the  short-term  franchises  now  becoming  common 
attd  the  insistence  ol  capitalists  upon  better  eecnrityi  dcpradation 
must  be  given  ymnir  niora  atlenfioa  than  the  aubjeet  hat  nceivid 
in  the  pasL 


Color  Pmotumitrv. 
Tbe  paper  by  Herr  Satori,  abstracted  w  our  Digest  this  wedg 

will  amply  rep.iy  ihoro>i(.:li  triiiHii.!c  sets  forth  with  coin- 
roendablc  clearness  tbe  situation  with  respect  to  cotor  photometry, 
wbkh  Is  at  once  the  tnost  dittoih  and  the  nuMt  hilerecdiif  hraach 
of  the  subject — the  most  diflJcult  because  it  leads  us  at  once  into 
physiological  cotnplications  of  a  very  troublesome  character— tbe 
most  interesting  because  it  involves  problems  of  vital  importance 
lo  fttfure  improvqaenta  in  illuminatkuL  Color  pfaotoaelry  date* 
back  even  to  nannbofer,  like  ao  many  ol&er  fundamentat  re* 
seardies  in  optkt,  but  netlher  he  nor  any  of  his  successors  evolved 
any  sniwle  and  satisfactory  method  of  dealing  with  tbe  problera. 
tf  the  Inminntty  of  the  solar  or  any  other  spectrum  cotild  be 
measured  in  terms  of  fixed  ciuantitics  the  task  would  be  an  easier 
one.  As  it  is,  however,  tbe  physiological  variable  of  tbe  eye 
nender  otdor  pbotonwtiy  a  work  muiii  like  tiying  to  lay  off  e 
base  line  with  s  rubber  band  as  the  standard  of  length.  Of 
course,  Purltnje's  phenomenon,  with  the  uncertainty  it  introduces, 
has  been  painfdly  well  known  lo  aU  Inveal^ihHS  in  this  do- 
main, but  in  view  if  the  "Duplicity  Theory"  of  vhion,  which  is 
the  result  of  recent  researches,  it  ukcs  on  a  new  and  startling 
signifKance  Bllcl^  ttitcd  dii>  theory  ascribes  to  tbe  "rods"  and 
"cones,"  which,  packed  closely  on  end,  make  up  the  velvet-like 
structure  of  the  retina,  quasi-independent  functions.  The  former 
are  not  color  sensitive  and  play  the  most  important  part  in  vision 
ill  veiy  weak  light.  The  latter  are  strongly  color  sensitive  and 
the  aensatun  derived  tvom  them  is  nredomlBiat  in  ordinary 


The  most  striking  fact  that  all  eyes  are  color  blind  in  very 
weak  light,  and  that  peripiberal  vision  in  the  region  of  few  conn 
is  notoriously  lacking  in  color  sensitiveness,  thus  finds  a  simple 
reason  for  being.  It  is  as  if  in  photography  one  were  to  overlay 
a  Strongly  stained  and  rather  slow  emulsion  with  a  film  highly 
sensitive  but  unstained  and  rather  poor  ha  silver.  In  weak  lisht 
the  resntting  negative  wolitd  owe  nearly  in  whole  density  to  the 
latter  layer  and  would  show  no  ortbochrooiatk  values,  while  on 
a  full  exposure  it  would  be  suongly  ortbochrooatic  with  density 
mainly  due  to  the  lower  emulsion,  la  the  ty9  the  seoallive  layen 
.iTC,  of  course,  in  the  same  plane,  but  varjing  in  distribution  over 
the  retina.  Now  in  photometry  one  deals  simultaneously  w"^ 
rad-vlshm  and  with  cone-vision  in  varying  and  gcnerallr 
ItnoMn  relation.    In  norma!  vision  under  illumination  of  UseW 


intensity  for  ordinary  purpo.scs  tbe  cones  have  tlie  better 


of  it 
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»od  color  visioti  it  the  imporUnt  consideration.  In  weaker  and 
weaker  Ught  the  cMu  bs«  their  grip  to  to  apeak  aad  only  llw 
nit  are  left  in  action  at  last.  Hence  in  color  photometry  tlie 
rc  u'.ts  under  weak  light  when  rod-vision  predominate!  do  not 
correctly  represent  the  situation  under  the  cunditiuni  of  actual 
iUumiiiatioii.  This  i$  bad  for  all  exiinctioa  meihotU  as  M-elt  as 
for  an  balancing  methods  when  wcKk  Ugiit  is  uecil.  In  eillicr  case 
colored  companenta  of  tlw  Ksht  are  tikdy  lo  fail  of  fctting  full 
jtutiee. 

The  long  and  short  of  it  i>  that  photometry  and  in  particular 
cotor  photomctiy  »  in  anything  but  a  satisfactory  sute.  To 
begin  with,  there  is  no  generally  accepted  standard  of  light,  and 

the  :icarcst  approximation  10  it,  the  Hefner,  introduces  the  diffi- 
culties of  color  phoUMnctiy  to  an  exasperating  degree.  Even 
weiv  there  a  fint-dass  iiamhrd  the  ordinary  processes  of  pho- 

lometry  ir\  Ivi-  Ii.  -  -  iiiirr!>  ^nfju-ctive  difficr't"' ^  ;ii  :i  way  that 
is  very  often  disastrou*  to  precision.  It  is  not  the  photometer 
Mttinga  (hat  ate  trottbteaome,  but  their  interpretation  to  meet 

practical  ccindt^inrTi.  It  is  not  diffiCuU  in  photonKtiy  to  -ib.iin 
consistent  results,  which  may,  however,  be  in  spite  of  consistency 
very  wide  of  tlie  teal  facts.  Perhaps  as  Herr  Salori  suggests* 
photographic  methods  may  make  up  in  reliability  what  they  lack 
in  directness,  but  we  hardly  think  they  h.ive  yet  been  ."sufficiently 
developed  to  ht  generally  used  to  advantage.  The  whole  subject 
ts  jttit  BOW  worth  especial  investigation  on  acooont  of  the  in- 
trodnction  of  tllinnmants  giving  strongly  Selective  radiation,  and 
for  this  very  reason  capable  of  very  high  efficiency.  So  long  as 
one  dealt  with  illominants  of  approximately  uniform  color  quan- 
tity, comparisons,  irrcspectlye  of  color,  were  measnrabfy  fair. 

To-day,  hn'.xvor,   witli   Wi-l-lirmli-  rn>;|:jstd  ;irc-,  mL--':;iir.v 

tabes  and  flamiog  arcs  all  in  tiie  field  in  competition,  the  situation 
is  greatly  complicated.  Photametric  procettes  once  entirely  aat- 

isfact  'Tv  nr.ist  now  be  cx  imiricrl  m  ry  critically  and  the  whole 
subject  needs  a  thorough  overhauling.  Even  the  question  of 
standards  of  light  is  further  than  ever  from  a  solution.  The 
more  one  <1<-aN  witli  ll'.c  firort  iii-;  i^f  commercifil  ^hctomrtr^-.  ft^e 
more  one  is  dissatisfied  with  their  precision.  If  one  were  to  lake 
a  eouple  of  tncandoeent  lamps  and  send  them  around  to  -varioua 
institmrrr.-  to  he  stanrfardized,  we  fancy  the  results  would  be 
anything  but  reassnring,  Probably  no  commercial  measurament 
is'aubjcet  to  grealtr  uncertainty  from  a  greater  number  of  causes. 


The  Electrical  Conductivity  of  Metallic  Oxioss. 

There  is  reason  for  believtnK  that  electricity  is  conducted  in 
three  different  way.!.  All  of  these  ways  involve  the  ii  i  i  p. .it 
of  matter.  The  first  way  is  the  bodily  movement  of  a  charged 
body,  sn^  as  a  thunder  cloud,  or  an  dectrified  pith  balL  This 
is  a  movement  of  gross  matter,  usually  capable  of  being  observed 
by  the  eye.  The  second  way  is  the  bodily  movement  of  electrified 
atoms,  or  groups  of  atoms.  This  is 'the  electrolytic  way.  If  we 

take  C'''P''i  '  <'lcrtroiU  iinnir r.si'.;  in  .iii  .iqiiron-'.  sf'jitir^n  at  copiier 
sulphate,  we  suppose  that  there  are  plentj-  of  dissociated  molecules, 
i.  e,  atonic  constituents,  switnining  about  loose  in  the  solution. 
The  supposed  free  constituents  are  nppcr  atoms  and  salphion 
groups.  For  some  reason,  when  a  neutral  copper  sulphate  mole- 
cule splits  up  in  water  bto  constituent  copper  atom  and  sttlphioD 
group,  the  eo^fr  frsvflt  nbotit  wiili  r,  p-sjftive  charttc  anfl  the 
SttlphioD  groups  with  a  negative  charge.  These  swim  about  like 
claetrifiMl  pftb  balls.  A  potential  difference  applied  lo  the  elec- 
<fodes  sslatliihes  an  ekctric  gradient,  or  field  of  force  in  the 
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soUuiaii,  ixnd  the  electrified  pith  ball  constituents  immediately 
begin  to  travel  in  opposite  directiooa  towards  the  positive  and 
nepriti, c  electrode,  respectively.  When  they  arrive  at  the  g<ial, 
•I'cy  give  up  their  electric  charge  and  are  thereby  rendered  in- 
capable of  swimming  about  ill  solution.  They  pile  up  on  the 
electrode  in  material  form  as  a  solid,  liquid  or  gas.  The  con- 
ductivity of  the  sidution  depends  upon  how  many  dissociated 
mulcLuIes  there  are  in  it.  and  also  on  the  speed  at  which  they 
can  travel  under  a  given  electric  intensity  of  field— that  is.  how 
little  jostling  there  is.  As  the  temperature  of  the  solution  is 
raised,  there  will  be  less  jostling,  more  free<!;'rn  mnvc.  more 
velocity  and  greater  conductivity,  even  if  no  more  dissociation 
of  neutral  mdccnlcs  should  oeear.  In  electrolytic  conductkm 
the  oooducUTity  tncreascs  with  the  tflmpemtufc. 


The  third  way  is  supposed  to  be  the  bodily  movement  of  par- 
ticles of  matter  mtich  smaller  than  attMns,  viz.;  corpuscles.  These 
corpuscles  are  the  bricks  of  which  atoms  are  built,  and  alt  bricks 
are  exactly  alike;  attboogb  the  atomic  structures  composed  of 
them  differ  as  much  as  do  brick  houses.  All  individual  corpuscles 
arc  inherently  negatively  electrified  somehow.  Yet  normal  atoms 
eoRiprisnig  hundreds  or  thousands  of  corpuscles  are  nentral,  and 
if  a  corpuscle  is  abstracted  from  a  neutral  atom,  the  latter  re- 
mains positively  charged.  In  corpuscular  conduction  the  atoms 
d?  not  move,  but  One  corpuades  more  through  them  and  carry 
(he  r!v*Cric  charges  up  grade,  or  from  the  negative  ,•, ;iril  the 
positive  pole.  The  movement  of  the  charge  is  supposed,  there- 
fore, to  be  subatomic.  It  is  further  supposed  that  normal  atoms 
arc  const.-stitly  shr.Viiiij;  iilT  CMrpu'c'e-;  atnl  t.-iVin^  thcni  rn  igain, 
m  the  jostling  ahich  occurs  when  atoms  and  molecules  rub 
cV:  i>ws  in  a  solid  bo^t;  so  that  a  metal  has  at  any  instant  a 
plentiful  stodc  of  free  corpuscles  capable  of  moving  at  a  definite 
mean  speed  under  an  electric  field  and,  therefore,  of  carrying 
an  electric  current.  The  subatomic,  or  corpuscular,  conductivity 
of  metals  tends  to  increase  inversely  as  the  absolnte  temperature ; 
or  to  diminnh  as  tlie  tenpcrature  &ierea«e& 

It  is  commonly  suppo^i-rl  tliiit  -:n:iJ-.:i:tivity  in  .i  suhstaiuc  li 
atomic  or  subatomic— that  is,  electrolytic  or  metallic,  according 
as  it  increases  or  dimmiahcs  with  lemperatuie;  but  this  is  not 
n  s.nfe  roffl-ssion.  A  paper  in  the  Philosophical  Magasine  for 
April,  1906,  on  '  The  Electrical  Conductivity  of  Metallic  Oxides," 
by  Dr.  p.  Horlon,  describes  escperfments  on  the  ehsngcs  of  eon- 
ductivity  of  metallic  oxides  with  trrrprrature,  going  to  show 
th.it  their  conductivity  is  metallic  ami  t  ut  electrolytic,  although 
their  conductivity  increases  with  enormous  rapidity  as  the  tem- 
perature is  increased.  Is  the  ease  of  cupric  oxide  there  appeared 
to  be  no  polarization  of  die  electrodes  and  no  deetrolytie  con- 
ductivity, although  the  conductivity  increased  thirty  mi'.lion  times 
between  the  limits  of  12°  C  and  1,038  *  C.  On  the  other  band, 
investigators  have  shown  that  such  oxides  emit  and,  therefore, 

[iiiib.'iti!y  eoiit.iin.  itinre  ;itid  inure  tree  'i-nriiiiscle-  .'^ ilr-ir  tem- 
peratures is  increased,  and  the  observed  rate  of  increase  of  con- 
ductivity ogrees  with  the  stated  rate  of  inereuse  in  emission  of 
corpuscles.  Some  of  the  oxides  tested,  such  as  lime,  gave  evi- 
dences of  some  slight  electrolytic  conductivity  at  high  temper- 
atures; but  tiie  main  eihancter  of  the  coiiAiciivity  appeared  to 
be  niPt-T'lic  r-  corpuscular.  If  these  theories  arc  correct  a  process 
for  ihc  treatment  of  copper  or  iron,  whereby  the  atomic  disso- 
ciation could  be  enhancctt  without  destroybg  the  structural  prop- 
erties, would  be  of  enormous  value. 
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The  Earthquake  and  Fire  at  Sao  Francisco. 

Shortly  after  5  a  m.  on  WcdiifSday,  April  iS,  ?;r.:  Fr.ii-.t:-;o 
WM  visited  by  an  earthquake  shock  fj;  umi-ua  lurati ol.  ainl  of 
extreme  =i  v,  ii|.,,   winrli  ^imIi    ifli   d.::,' jii  :ti\ .-ly   .,;sr,  in 

Other  parts  ni  Cjiilornia.  1  In-  s)i  uks  were  repealed  ilursjig  ttic 
day,  and  at  intervals  during  tlic  m-.-.nng  week.  Gre.it  damage  and 
lo«s  vi  life  oecurrcd  as  a  rcsiiit  in  various  places,  but  in  San 
Francisco  the  disaster  was  rendered  horrible  and  complete  by 
Uie  in<iantaneou»  brcakiiv  out  of  iiminnenaile  fires  in  the  wrecked 
twildin^?.  The  eonlhgratiati  swept  nwaj  the  entire  bmhueit  dis- 
trict oi  the  city  except  |iarls  of  the  wtl«r  front.  deMr^rt«K  QAn- 
town,  nmdinf  Nob  Kill  and  other  residential  diatrictti  and  not 
stopping  nnlii  over  ssimko  people  found  themselves  honeletc  and 
destitute. 

At  this  moment  order  i*  slowly  working  i;"  ihao*  in  the 
mined  city,  and  San  Fr,inci«can5  are  bendsDg  ihsir  energies  to 
the  renovation  of  ihcir  home-  md  ritticc;  aided  by  the  charity  of 
their  fellow  countr>men  already  amounting  to  over  $15,000,000. 
It  will  be  ;iian-,  1  ■  months,  however,  b«fore  the  ordinary  course 
of  events  tan  be  resumed,  am)  social  and  business  life  can  settle 
down  10  the  normal  condition. 

1  he  immediate  ctTcct  of  the  earthquake  and  fire  was  to  inter- 
rupt all  the  electric  utilities  carried  00  by  the  pnWic  WTvicc  cor- 
porations in  the  vidniijr.  Gti  pipes,  electric  Ijght  and  power 
vires,  railway  cttcuitSt  teiegraph  and  telephone  systcnu  were  in- 
stantly inlernipled  and  IWiained  out  of  commission  for  several 
days.  L'p  to  the  time  of  our  Roinit  to  press  little  definite  infor- 
mation has  been  sci-.irrd  .v:;!!  rri^.inl  1  ■  -pecific  damage. 

The  Western  Uiu'ti  .unl  I'lsial  li^gruph  Companies  both 
lost  their  headquarters  at  San  Francisco  and  were  driven  across 
the  San  Francisco  Bay  to  Oakland,  althoimh  it  was  not  long 
before  they  re-established  themselves  in  the  "trieken  city  or  se- 
cured {ootholds  also  at  such  points  .is  Cioat  NI;«tid  in  the  hay. 
where  the  cables  could  be  tapped.  Throughout  the  following 
w«<ik  fhoosands  of  messages  have  piled  up  in  the  liands  of  both 
compnnies,  there  beinf  no  means  of  delivering  then  to  the  ad 
dresMs  in  San  Frandieo  or  Oakland,  as  there  ai«  no  menengers 
10  ddivcr  ibt  tdcgnms,  and  in  almost  every  case  it  would  have 
been  impossible  lo  find  the  persons  for  whom  they  were  intended 
During  the  first  few  days  very  few  personal  mcss.nges  could  he 
got  through  from  Sm  l-r.-mdsc' 1  nr  Oakland,  and  the  wires  were 
occupied  chiefiy  by  (nni-nniii'iii  .[iifiTifches  or  by  the  bulletins 
describing  the  disastrt  i.jrii:>.liri|  1  y  ihc  Associated  Press,  who^e 
whole  force,  from  Mr.  Melville  E.  Stone  down,  has  been  working 
night  and  day  keeping  the  newspapers  supplied  with  the  l.itcst 
news  from  the  scene  of  devastatioiL  Ail  the  officials  of  the  great 
telegraph  syaimns  iwve  been  uttder  tremendous  strain  since  the 
oceunrenca,  aiM  arc  now  aUe  to  announea  rapid  resumption  of 
the  torvice.  The  PMIa]  Tekgnpb  Gnpaniy  swiftly  installed  a 
dynamo  idant  and  tci^graphic  apparatnt  at  Oakland,  and  Ins 
been  making  that  city  its  headquarters  for  the  vicintfy,  while 
Mr.  J.  C.  Barclay,  assistant  general  nian.iger  nf  the  Western 
t'liion  Company,  states  that  by  Ttiesd.iy  of  the  following  week 
the  company  had  opened  up  offioes  in  S.in  Fraiui^o  itself,  .ind 
had  several  wires  runnine  into  the  citv  Th^  relief  train  sent  by 
the  Western  Union  to  Sar:  I'-  irrise..  !.ail  i  ;n  men  aboard,  in- 
cluding operators,  linemen  and  superintcndcnu ;  and,  as  few 
hmises  were  available  for  occupancy,  provision  had  been  made 
f'.r  housing  the  stafT  on  tourist  cars, 

The  telephone  system  on  the  Pacific  Coast  was  rme  of  the  most 
highly  developed  in  tlie  world  and  the  use  of  the  telephone  in 
San  Ftandteo  wa*  wniwaQy  extensive.  President  Fish,  of  the 
American  Tdcphone  4  Telegraph  Oanqiany.  mder  date  o|  April 
2X  writM  as:  It  will  be  sonte  thne  before  we  can  expert  any 
definite  inform.Hion  as  to  the  condition  of  the  t<lc|ihnTie  plant 
in  San  Fiancisci  .\l  rln  present  momen*  I  believe  th.it  .11  !<  i-t 
two  i,i  i-iUT  fxrhinif  tiii:1',Iitik's  rsr.-ipe<)  |l)e  fire  and  that  while 
they  .irc  S"rtirwh:il  shatf-Tot!  tiy  the  e.-irthquake  they  can  lie  rc 
stored  to  service  wilh;ii  a  reasrn.  ble  lime.  -  I  am  also  inf  'rnicd 
that  the  Wc  =  ttT;i  fdcrrtu-  Comp.iiiy's  luiiMiiig  is  not  destroyed. 
The  ni-w  switchboard  111  t;.e  rentral  o<?-ie  is  in  WOf  CVCnt  nOt 
enltrely  destroyed.  At  last  advices  there  had  been  no  opportunity 


to  go  into  details  as  to  any  of  the  buildings  that  were  subjected 
to  the  fire."  The  new  switrliVn  inl  n  P  rrc;  ti.>  In  IVi'-tcl'. nt  Fish 
is  the  largest  in  the  worM,  and  it  wis  •indLTstoud  wuuld  t.ave 
been  ready  tur  very  early  ii>e.  Trie  iLlephj^ie  ofSc:als  nn  the 
coast  .ire  doing  their  best  to  assure  a  swift  resumption  of  service, 
re.ili/ing  its  immense  value  at  this  juncture. 

As  is  well  known,  Sbr  Pnneisoo  baa  a  very  extensive  street 
railway  qrsleni,  and  a  large  tenrice  for  electric  light  and  power. 
Bodi  wer^  of  conrick  iaasedtately  inicrntpted,  and  ao  Car  aa 
known  have  remained  out  of  business  up  to  the  present  time, 
while  it  has  been  impa-sil  l  '  sriiin-  ;<ny  nr>  linite  d.ata  as 
!•>  the  .amount  of  dain.'»Ko  dam.  The  street  c.ir  li.jfks  wen-  dis- 
located in  every  ilircction  by  the  earthquake,  and  many  of  them 
have  since  been  encumbered  by  the  ruins  of  the  shock  and  fire. 
This  is  equally  true  of  the  electric  light  and  power  circuits.  As 
regards  the  power  plants  of  the  United  Railway  &  Investinint 
Company,  it  appears  tint  the  electric  power  li.inses  are  safe, 
aldiough  the  ampany  appears  lo  have  lost  its  cable  power  house, 
operating  the  Market  Street  line,  upon  whkb  it  waa  proposed 
shortly  to  substitnie  electrkily.  This  cable  power  hotiM  which 
was  shortly  to  be  abandoned,  waa  insnred  for  $3254100.  So  far 
as  can  be  learned,  lha  plants  of  the  Pacific  Gas  &■  Flcctric  Omi- 
pany,  and  the  California  Gas  &  Electric  Corporation,  .ire  pr.iv- 
tici'.ly  intari  Snn  Francisco  is  the  center  of  some  of  the  longest 
hydin-clesrtnc  power  transmission,  systems  in  the  world— 230 
^v:!'. but  also  generates  on  tile  Spot  latgc  qnanlilics  of  current 
in  the  usual  way. 

The  General  Electric  Company  appears  to  have  suffered  very 
■naieriatly  from  the  fire  foiiowing  the  eartiMiiiake.  Hie  only 
definite  infonnation  received,  however,  by  tlie  officers  cane  in  a 
telegram  from  Dr.  Addison,  manager  of  the  Pacific  Coast  terri- 
tory, slating  that  so  far  as  he  knew  all  the  members  of  the  San 
Francisco  ciKm;:  atinn  were  personall'.  -aie,  hut  everj-thing  else 
had  gone.    Siuuiai  stories  could  be  wiih  legard  lo  many 

<if  llie  large  concerns  in  the  electrical  field,  but  the  advice*  are 
still  meagre.  John  A.  Roebling's  Sons  Co.,  which  has  always 
carried  a  \ery  large  stock  out  on  the  coast,  is  understood  to  h.ive 
lost  it  all.  to  the  tunc  of  several  hundred  thousand  dollars,  while 
the  Allis-Cltalniers  Company  also  reports  the  loss  of  its  offices 
and  of  $mipoo  at  least  in  materiaL  Hie  insurance  in  all  case^ 
whether  of  puUic  service  corporathms  or  of  commercial  otgai^ 
/atiiiiis.  appears  to  be  ample,  while  up  to  the  present  time  no 
single  case  of  loss  of  life  has  become  known  of  anyone  connected 
with  the  electrical  industries. 

For  a  time  «!ibmarine  cable  communication  with  San  Fraiioist'o 
wav  :,irr-np1r(!  and  advices  eagerly  sought  for  by  residents  on 
the  Sandwich  Islands,  Australia,  etc.,  were  secured  by  sending 
messages  Che  Other  way  around  the  world.  The  Commercial 
Cable  Company  is  now  able  to  report,  however,  that  its  mtdtr- 
ground  lines  in  San  Fnmcisco  ate  tmbijured  and  that  business 
has  been  resumed. 

Tt  is  impMsiUe  at  diis  momcflt  of  writing  to  state  what  will  be 
the  nature  of  the  plans  of  the  local  public  service  companies  it 
the  near  future,  and  this  uncertainty  may  continue  lor  some 
time,  although  all  the  c  mp  niics  arc,  as  in  li-rair  I  il.asi  ,  '  ■  iVing 
\  igorous  efforts  to  get  iii  cuiiiplete  running  or>itr  agam.  One  of 
the  largest  of  the  new  proj<-cts  at  San  Francisco  was  that  of  the 
San  Francisco  Cnke  &  Gas  Company,  which  had  worked  out  plans 
for  a  large  electric  light  pl;i  ■  1  >  I  f  located  near  the  present  gas 
wf.rks  at  North  IKacli,  the  "tea  being  that  it  w.mld  thus  be  pos- 
sible If"  obtain  gas  cheaply  f. t  gas  engines  driving  the  generators. 
This  plant  was  to  have  been  equipped  also  nrtlh  undeigfonwi  can- 
dnils  and  waa  intended  to  supply  seme  of  the  most  profitaUa 
iBstriets  of  the  city.  The  plant,  which  would  cost  ^,saiMOek 
intended  lo  be  Sufficient  to  carry  on  the  business  until  the  tnns> 
mission  system  <if  the  Stanislaus  Electric  Power  Company.  nnW 
in  cnursc  of  oti^triiclion  in  the  mountains,  could  reach  the  Gold** 
Gate.  Several  sit(-<  were  under  :  •  lation  for  the  new  elcctt'c 
liylit  plant  and  fi.r  the  new  gas  w.irls*.  but  what  will  now  be  done 
:ri<!er  the  radically  changed  circunisluncts  is  not  known, 

A  hearty  word  of  praise  is  due  to  the  telegraph  operators  who, 
under  conditions  of  danger  and  exhaustion,  remained  at  thfir 
pouts,  and  even  returned  to  their  keys  at  the  peril  of  death.  Tlw 
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lint  news  of  the  earthqnake  came  from  a  Postal  Telegraph  oper- 
ator, who  repotted  the  dtMStcr  while  the  walU  and  ceilingi  were 
filliBg  around  htm.  and  then  widi  the  bunorons  remark:  "Me 

for  the  simple  life!"  manaRirf  to  make  a  hairbreadth  c-capc 

The  latest  dispatcher  now  .ivailablc  from  the  scene  arc  those 
of  .\pr:l  24.  They  state  that  80  men  from  the  Benicia  Sipial 
Corps,  referring  doubtless  to  the  United  States  Signal  Corps, 
had  arrived  and  were  at  work  on  die  Govetimeat  tde^nvli  and 
telephone  linea.  The  Hotne  TekipliOM  OMipany  announced  its 
tntention  to  begin  wofk  at  once  on  a  new  fodcpendent  system  to 
COft  $4/xx),cxx)  ill  the  next  three  years.  With  the  rchumption  of 
Idegraphic  communication,  the  Stock  Exchange  has  opened  again, 
'^'ithin  twenty-four  hours  probably  four  street  car  lines  will 
be  in  operation  in  die  city,  and  tlie  atreeta  of  two  extensive  dis< 
tricts  will  be  lighted  Isy  electricity.  The  United  Railways  assert 
th.1t  their  lines  are  safe  for  operatici:.  nf.d  tlie  car*  will  be  run 
pcrhjps  to-day.  The  lights  will  be  turned  i.>n  as  ^ki  ii  as  the  wires 
Ic.iiling  into  the  hnu'-cs  which  might  prove  a  smuhc  oi  dnnger 
have  been  cut.  This  work  is  progressing  rapidly,"  Mr.  G.  H. 
Davis,  chief  engineer  of  the  United  Railways  in  San  Francisco, 
reported  the  loss  on  the  properly  at  ^fiOOfiOO.  The  securitiea  of 
ibe  company  have  meantfane  shown  a  decline  of  $i6^3SOy0oa 
Mon  o.cr.  .1  large  part  of  the  lo.ss  is  insured.  .\ll  the  electric 
cars — 455 — ucrc  saved,  except  7,  and  only  75  out  of  the  423  cable 
cars  were  lost.  The  street  railway  company  through  its  cngi- 
neers,  Ford,  Bacon  &  Davis,  of  New  York  City,  is  already  mak- 
ing plans  to  meet  fhe  new  oooditiona  of  mote  that  will  arise  with 
the  reboildinK  of  the  dty. 


Production  of  Electrical  Apparatus  in  1904. 


The  Dircctur  of  the  Census  announced  this  week  the  re 
of  Ae  tabulation  of  the  statistics  of  Electrical  Machinery  and 
.  ^fforatus  for  the  calendar  year  1904,  forming  a  part  of  the 
Census  of  Manufactures  of  1905,  taken  ia  oonfoniiiiy  with  tbe 
Act  of  Congress  of  Ifaidi  6,  190a.  The  lignres  indicate  fhat 
there  has  been  a  substantial  increase  in  this  industry  in  the 
United  States,  ns  compared  with  the  statistics  of  1900,  which 
covered  the  fiscal  year  ending  Mny  3i5t.  Comparative  figOlM 
for  1905  and  igoo  arc  shown  in  tlu-  tdUowuig  summary: 

Percent. 

1905.  1900.      of  tn^rcMC 

W«MSt«r  et  miWMwiinii..             783  sS«  JS-o 

Cspilal    1 191.469,874  |S).i>o,94)  ijo-s 

Salaried  official*,  clerkj.  rtc. ; 

Nurr.h<-r                                           H.590  4.9*7  '3'* 

Salaries    *ii,675.5;6  f^,s6].m  155.9 

Waje<an>er»: 

Avence  Bumbcr                          50.j,i6  40.800  45.1 

Wama    i}i.jji>.TJ\  $in.ii.ii.3««  5«-7 

MlSiZclljil.-nr'.   rx^lrnwc,    ....       $!-,r.i4.«7S  S^i.rHH.^14  164.2 

Tnta!  rurtl  ut  malcTKils  UiciJ  S6''>,7 .  I  7 S *^>.v t ''.440  36.4 
Total  value  of  proilueI«.  .( I )    $i4a,6i4.4Si        ?'ji.J4l>.SSg  5J.» 

(1)  Kxcloiave  of  $17.335.0.^3  reported  as  t}7-proclucts  of  oUicr  inUuMrjrs, 
the  acKresaie  value  of  circirical  machinery  and  apparmtttt  productioa  for 
1905  being  $157,949,514. 

The  principal  products  are  auromarized  aa  follows; 

r>3rnam*<i   $1  r  .ot^4,3,^4  $]ij.47.;.,^7(j  5.8 

Mototf                               ...  i:,}7v,62t>  >9, 505,504  '47 

Carbona    '.7io.93S  1.7.11,^48  56.6 

Incandeacent  Unipi    8.]i9,iS9  4,».i6,iij  106.1 

Tclcnhonc  a  telcg.  asjparalus  16.974,89^  1.7.154.678  ,^9.7 

InauUtcd  wirea  and  cablet..  34.s19.699  11.191,001  61.1 

Alt  other  products   59,171.047  33.490.464  76.7 

Cvftom  work  and  rcpaitinf  a,7«S,9Ja  t^MSi  3S-6 

The  figures  are  "foctory"  values,  and  do  not  include  there- 
fore tbe  profit  make  In  marketing  or  the  actual  amount  paid  by 
Ibe  'pobtie.   Tbqr  do  not  indnde  soch  details  as  insulators, 

poles,  etc.,  which  are  part  of  the  pottery  and  lumber  statistics, 
although  these  appluinccs  are  made  and  employed  solely  for 
electrical  pur[>osc.s  .Ntorcfvcr  they  do  not  embra.  i-  tlic  large 
amount  of  manufacturing  and  repair  work  done  by  the  thou- 
sands of  public  service  corporations  throughout  the  cotmtry. 
In  addition  to  tbe  7S3  electrical  manufacturing  plants,  there 
are  a  nomber  of  tndnstrial  concerns  that  make  electrical  appar- 
!>ttis  for  them^rlvrs  but  not  for  sale  It  is  bdicvod  that  these 
additions  would  bring  up  the  total  to  the  estimate  given  by 
the  Elecibical  Wono  fiar  1904  of  about  fiySiOOO^  dectriol 
product 


Death  of  Prof.  Pierra  Curie. 

A  cable  dispatch  from  Paris,  dated  April  19,  sutes  that  Prol 
Pierre  Curie,  who,  with  his  wife,  discovered  radium,  was  run 
over  and  killed  by  a  vehicle  in  Place  Dauphinc,  in  the  Latin 
Quarter.  Pierre  Curie  was  born  in  Paris  on  .May  15,  1855,  and 
received  his  luiiversity  education  at  the  Sorbonne.  In  the  year 
187ft  St  tbe  age  of  ao^  he  undertook  a  series  of  chemical  researdtes 
oa  bis  own  acooont  It  was  while  engaged  upon  this  vrofk  that 
he  met  Mile.  Marie  Sklodowsk.i,  who  had  d jtf.<  frjm  Poland 
to  Paris  to  study  mathematics,  physics  and  ciicrnisu y  In  [S95 
Mile.  Sklodowska  became  the  wife  of  Curie,  who  was  il.cu  pro^ 
fessor  in  the  Ecole  de  Physique  et  Chimie,  of  Paris,  ^ime.  Curie 
was  appointed  a  professor  of  physics  at  the  High  School  of 
Sevfe%  from  which  she  received  tbe  degree  of  Doctor  of  Scienoe 
for  her  worit  with  radium.  Her  reseatvbes  in  sdenee  have  been 
interlinked  with  those  of  her  husband,  and  their  names  have  been 
inseparably  associated  in  their  later  work.  The  work  of  the 
Curies  was  carried  on  in  a  small  laboratory  in  the  Rue  L'Homond, 
the  expenses  of  the  undertaking  being  obtained  from  their  limited 
private  reaourees.  During  a  series  of  experiments  on  tbe  con- 
ductivity of  air  under  the  influence  of  the  rsgra  of  uranium  and 
thorium,  known  as  Becqiierel  rays,  they  made  a  searching  Inves- 
tigation  of  the  properties  exhibited  by  conipnunds  of  the  tWO 
metals,  and  were  led  thereby  to  the  ili^covery  of  radium. 

The  first  results  of  their  w  rk  .vcre  cooununicated  to  the 
Academy  of  Scknces  in  18981.  In  the  year  1901  tbe  Academy  of 
Sciences  awarded  to  them  a  prize  of  fa;O0a  The  Nobel  prise 
of  $40,000  for  scientific  discrvrry-  was  also  presented  to  them, 
which  they  set  aside  for  carrying  on  their  researches.  In  190J 
they  received  the  Davy  medal,  awarded  by  the  Royal  Society  of 
Great  Briuin.  for  the  greatest  chemical  discovery  of  tbe  year. 
Pro!  Curie  refused  tbe  decoration  of  the  Legion  of  Honor. 
When  ofTered.  he  was  reported  to  have  said:  1  am  of  the  opin- 
ion that  the  hope  of  receiving  decontions  is  IMI  necessary  as  an 
inducement  to  acts  of  devotion  or  coungs."  Prof.  Curie  IcuveS 
one  child,  a  daughter  nine  years  old. 


An  Appreciation  of  Lemuel  Bannister. 


With  reference'  to  our  recent  obituary  notice  of  the  late  Mr. 
Lemuel  Bannister,  we  have  received  the  subjoined  apprnditiaa 
from  Mr.  L.  B.  Stillwell,  the  consulting  engineer,  who  was  like 

some  others  whu  have  sincr:  ri^i-n  to  eminence  a  protegi  of  Mr. 
naiinister  and  associated  with  him  in  the  early  upbuilding  of 
the  Wcstinghouse  electrical  manufacturing  interests  in  Pittsburg: 

"l-'ew  men  making  no  pretence  of  technical  knowledge  have 
cootribnted  more  to  tbe  remarkable  Incrcose  in  tbe  use  of  else- 
tridty  during  the  last  fifteen  years  than  the  late  Lemuel  Bannis- 
ter. Chosen  to  be  first  vice-president  of  the  Wcstinghouse  Elec- 
tric and  M.-sir.ii.ictntiiit:  Coiupaiiy  at  a  time  when  that  company 
was  laboring  under  great  financial  difficulties,  the  confidence  in- 
spired by  his  integrity  of  character,  his  profound  knowledge  of 
soimd  business  principles  and  his  excqitional  abili^  in  meeting 
and  solving  Commercial  problems  were  most  effective  factors  in 
plar  iiR  his  company  upon  a  sound  financial  basis. 

"I.iili  rnig  the  electric  field  at  tbe  age  of  fifty  his  mature  e.x- 
iHTic-MCf  .niul  conservative  temperament  were  of  great  value  in 
the  commercial  development  of  the  industry  and  were  influentially 
felt  far  beyond  dw  Hnits  «>f  the  company  with  which  he  was 
connected.  This  valuable  influence  has  been  recognised  freely 
not  only  by  those  who  have  had  the  good  fortune  to  be  closely 
.issociated  with  him  but  by  his  ablest  business  competitors  in 
other  companies.  Particularly  did  his  character  and  ideas  im- 
press themselves  upon  the  techmcal  staff  and  commercial  rep- 
resentatives of  his  company,  and  the  writer  has  never  talked 
with  a  man  who  was  a  member  of  either  of  these  organizations 
during  the  years  of  ^f^.  Bannister's  active  admini'tr.-ition  who 
does  not  acknowledge  with  appreciation  siul  hiiih  personal  re- 
gard the  benefit  derived  from  this  early  association. 

"As  regards  the  effect  of  his  work  in  establishing  tbe  confi- 
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dciice  01  purchasers  of  electrical  machiner>'  in  the  ability  oi  the 
designer  and  the  builder  iiid  in  tlie  sincerity  of  the  seller,  prob- 
ably no  man  in  America  or  Europe  has  surpassed  him.  To  the 
remarkable  development  and  extension  of  the  uses  of  electricity 
in  every-day  life,  which  in  the  mduttrial  field  is  the  most  striking 
factor  in  the  world's  prasress  during  the  last  twenty  yean, 
nny  hive  eoBtribnied.  On  tiw  tide  of  vradiiGtia%  the  bivenlor, 
the  dcagncr.  the  bnilder,  the  engineer,  Oe  Itwyer.  the  aeUer, 
the  ofgniter  aad  th*,hMiaew  executive,  e»di  is  entitled  to  his 
share  of  creifiL  On  the  aide  of  use  the  buyer  and  his  en^neer 
and  builder  and  lawyer  also  )::i;r  h.id  thrir  work  to  do,  atid  in 
the  important  work  of  establishing  and  maintaining  between 
producers  and  users  relations  profitable  to  both,  recognizing 
the  rights  of  both,  and  therefore,  essentially  satisfactory  to 
both,  no  man  has  contributed  more  than  Lemuel  Baimiiter." 


The  lowt  ^ectrical  Association  Convention. 

The  Iowa  Eteclrical  Association  lieid  its  sixth  aannal  conven- 
tion at  Des  Moines,  Iowa,  .April  18  and  19^  1906,  at  the  Kirlcwood 
Hotel   At  the  first  session  held  Wednesday  morning.  President 

Burt,  i.f  W'.itrfUxi,  introduced  Mr.  Milo  Ward,  secretary  of  the 
Connncrci.il  .Vs^ocialion  of  Des  Moines,  who  gave  the  address 
of  welcome. 

President  Burt,  in  a  briei  address,  called  attention  to  the 
increasii^  importance  of  the  work  of  the  Iowa  Electrical  Asso- 
ciation to  Iowa  central  stations.  In  these  days  of  large  syndicates 
which  are  constantly  "gobbling  up"  new  properties,  it  is  pertineat 
to  ask:  Are  yon  prepared  to  be  "gobbled"?  Do  you  have-yoor 
holiness  m  snch  sfa^  that  yw  know  encdy  where  you  stand 
IhNHKiaily?  Are  yon  lieeping  records  which  matte  it  possible  to 
deteminc  how  madi  your  properties  are  really  worth,  and  how 
tbey  canape  re  with  other  properties  in  the  same  State?  Are  you 
prepared  to  meet  the  present  much-tatked-of  moveinent  to  regu- 
late rates  of  all  kinds  by  facts  and  figures  showing  whether  the 
present  rates  arc  reasonable?  In  all  these  things  the  association 
is  a  help. 

Secretar)'  George  S.  Carson'^,  rcpi.  rt  dealt  mainly  with  an  in- 
\-estigation  he  had  carried  on  during  the  past  year  to  determine 
the  financial  condition  of  Iowa  central  station  companies.  Out 
of  IJO  operating  companies  he  had  received  reports  from  8a, 
of  wbidi  5  had  10  be  rejected  because  of  the  coofainatioa  of  cen- 
tral staiioa  with  other  boshiess.  Vmm  the  ff  eonpanies  remain- 
ing the  following  figures  were  obtained : 

CapitAl   itock   S.1-^"9.5J5 

llptnl    iM*J<-  -  -.  T '10 

ToUl  bond  intrr.-il   i.l',-jo 

Total  paid  out  in  diviflcoJs. ...   ioS,8j7 

S  were  earning  dividend*  of    lo   per  cent. 

15   »rrc  earninft  dividrndi  of     8   y-cr  crnt. 

10   were   earning   dividends   of     7   r-er  cent. 

10    mere    <.TT*nrnr    divi'lcnds    of      0    r*r  cent. 

5   were    earri'tir   dividends   of      ^    piT  cent, 

a   were   earniriK   dr.idenda   of     4   per  Ccal. 

a    were   carntnir   (liviiJenUa   of    J  ftf  CMM, 

a    were    enrnirtt   dividend*  of     S  per  CfBtr 
JS  were  Cirninic  no  dividenda. 

The  average  di^^  jem!  w.is  2.'ty  per  cent.  The  population  servi  d 
was  401J98,  so  that  the  total  issue  of  securities  wa»  less  than 
$15  per  capita,  which  is  very  much  less  than  in  the  State  of  New 
York,  with  which  he  had  made  some  financial  comparisons,  tic 
urged  the  members  to  make  more  effort  to  learn  what  other  plants 
are  doing  in  the  way  of  economy  and  developaent  of  business. 

The  report  of  the  executive  committee  announced  die  appoint- 
ment of  Mr  G(  .  TR.-  S  Carson,  of  Iowa  City,  as  secretary  doling 
the  year  to  fill  the  r<  s  vjnation  of  p.  E.  Bellamy,  of  Knoxville. 
It  was  voted  by  til'  e.^cciit.vc  '."nmiittee  to  hereafter  give  the 
secretary  a  salary  of  $J5"  per  y"»r 

The  publication  committee  which  issued  the  printed  proceed- 
ings, reported  an  income  from  advertising  of  |6oo  and  an  expense 
for  publisbittg  the  proceedhigs  of  $241.  leaving  I399  to  be  turned 
into  the  association  trea<ury.  The  assochtion  passed  s  special 
vote  of  thanks  to  the  pulilicaiion  committee  for  its  remarkable 

^h'.-.vir.R, 

.\  ni.minatiriR  cnimittrc  w.i^  '  •■  ■  ird  nsiM  :  «  of  W.  J  Greene, 
of  Cellar  Rfiiiids;  L.  D.  MaiHi  .  ■  f  Ilnlv:riiic:  GeorKc  S.  Cnrson, 
of  l<»wa  City:  Austin  Burt,  of  Waterloo,  and  D.  F.  McGee,  of 
Rrd  Oak.  Thi«  nominating  nvrnmittee  reported  at  the  afternoon 


session  the  following  day  in  favor  oi  the  following  officers,  who 
were  elected:  President,  Mr.  A.  W.  Zahm,  Mason  Gty;  vice- 
President,  Mr.  George  S.  Carson,  Iowa  City;  secretary.  Prof. 
L.  B.  Spinney,  Ames,  Iowa;  treasurer,  Mr.  W.  A.  Mall,  Belle 
Piaine;  executive  oommittee,  the  officers,  and  Messrs.  ' .  D. 
Mathes,  of  Dubuque;  O.  C  Brownell,  of  Lake  City,  a..d  W.  N. 
Kiser,  of  Des  Moines 

Invitations  were  nnived  from  the  electric  light  and  railway 
iiitvitst--,  [  f  Cliiituii  -ind  of  Des  Moines  for  the  next  convention. 
.Xtii't  sniiie  discussion  it  seemed  to  be  the  consensus  of  opinion 
th.it  whili'  Des  Moines'  hospitality  was  appreciated,  and  while 
it  was  the  most  convenient  point  in  the  State,  it  would  be  well 
10  follow  the  precedent  established  the  past  few  years  of  moelini 
eveiy  other  year  in  Des  Moines  and  every  other  year  ia  aoBM 
of  the  other  towns  wb£re  there  were  interesting  devdopments 
in  electric  lighting  and  nilway  woHc.  The  imrftatkm  of  Clinton 
wu  seconded  by  representatives  from  Davenport.  It  was  liiowii 
that  much  electric  work  of  interest  in  CUnton  and  Davenport 
would  be  ready  for  inspection  by  the  next  convention.  It  was 
voted  to  hold  the  next  convention  at  Clinton 

Mr.  George  S.  Carson,  at  the  close  of  the  convention,  presented 
the  ns^ocirttion  with  a  Crosby  steam  engine  indicator.  It  is  the 
intention  to  make  this  the  beginning  of  a  collectioo  of  testing 
instrmnenU  to  he  kept  hi  the  custody  of  the  lown  State  Collece 


FBBaiDBNT  A.  W.  ZAHM. 


at  Ames.  The  engineering  department  of  that  institution  hat 
already  become  a  kind  of  testing  httd^nartcn  tor  die  central 
ttatioas  of  the  State. 

Durmg  the  convention  the  Des  Moines  City  Railway  kept  a 
fecial  car  in  upcration  every  half  hour  between  the  hotel  and 
the  power  plants  oi  the  Des  Moines  Edison  Light  Company  and 
the  Des  Moines  City  Railw.i.v  Company.  Free  transportation  was 
i-ssuH  liy  the  Des  Moines  City  Railway  Company  and  the  In- 
tern rh.'in  Railway  Company  to  all  delegates  both  to  the  Iowa 
Electrical  Assodatkm  and  lo  the  Iowa  Street  &  Interurban  lUil- 
wajr  Aaioetation,  which  met  at  the  tame  hotel  Apeil  19  and  n 

Mr.  A.  W.  Zahm,  die  new  president  of  dttlowa  Skenled  At- 
sociation.  has  taken  a  prominent  part  in  the  albirt  of  the 
dation  for  the  past  four  yean  and  is  among  its  most  progrcttiwe 
members.  Mr.  Zahm  is  35  years  of  age  and  was  born  and  brought 
up  at  St  Paul,  Minn.  He  attended  the  University  of  Minnesnt.i. 
but  is  not  a  graduate.  He  hcgnn  electrical  work  with  the  Notlh- 
V.  r-t  Thomson-Houston  C  nii^jny,  St.  Paul,  this  compaii',  \ 
then  under  the  management  of  H.  M.  Byllcsby.  After  ihre>' 
years  with  this  company  he  became  manager  of  the  Manhattan 
Light,  Heat  ft  Power  Company  of  St  Paul,  where  he  remained 
fhre  years.  After  this  he  spent  one  year  rdidlding  dw  electric 
light  plant  at  St.  Ooud,  Minn.  Ujpon  fH*""t  IIm  ^""^  ^ 
took  itio  management  of  the  Brice  Gas  ft  Electric  Company,  of 
Mason  City,  Iowa,  which  position  he  now  holds. 

.\bviratis  of  the  papers  presented  at  the  convention  a"^ 
of  their  discttsskm  wfll  be  printed  next  week. 
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The  N.  E.  L.  A.  Exhibit  at  Atlantic  City. 

Note  baa  already  been  made  oi  the  fact  that  the  National 
Ekctrie  Light  Astoriation  has  taken  Yonns's  Pier  for  the  ex- 
Jiibiti  t  the  Atlantic  C-ly  ci  .nvintton,  June  ",  6.  7  .md  8.  Mr. 
Arthur  Wiffjams,  chajrmaii  oi  ihc  convention  ctiimuucc,  notifies 
us  that  the  executive  coininittce  has  <lccidcd  to  recommend  to 
the  exhibitors  the  adoption  o(  a  uniform  style  oi  booth  coo- 
itruction  and  decoration.  A  comprehensive  plan  bat  been  lab- 
fliittcd  Ij  Mr.  M.  A.  Safer,  miyo  bai  done  a  great  deal  of 
highlx  cominended  woilc  for  otiier  auodations. 

li  was  understood  at  the  executive  meeting  that  this  letter 
of  recotnif.cndaiioii  should  be  issued,  urging  that,  as  far  as 
{ir.H'ticablc  Mr.  Singer  be  given  the  work.  He  has  made  prices 
of  $56^  $60,  $67.50  and  $7a$o  for  complete  booths,  aeoording  to 
dicir  location,  HVIiare  exiiibitors  have  more  than  one  section 
10  hy  10  ft.,  concession  will  be  made  ofTsttting  '.nc  s.ulng 
,of  labor  and  material.  This  will  be  a  matter  of  uegoiiation  in 
each  instance. 

Mr.  Singer,  or  lii?  representative,  is  to  see  each  exhibitor— 
the  object  of  this  uotice  being  simply  to  advise  the  member- 
ship of  the  action  of  the  executive  committee  and  of  the  desire 
to  hare  a  nniform  plan  of  deeeratton  in  Iceeping  with  the  hest 
exhibition  work  here  and  abroad.  Mr.  Singer's  figores  in- 
clude the  erection  oi  the  booUi  on  a  platform  five  inches  in 
height,  with  railings,  fluted  columns,  cornices,  lettering,  elec- 
tric lighting  (there  irili  be  ten  lamp*  to  each  100  sq.  ft.},  and  all 
wiring,  indndiiif  the  anpp^rinr  mint  f  ron  the  Atlantic  Eleetrie 
Light  &  Power  Gmipaiiy's  servioea.  Nnther  the  Association 
nor  any  member  of  the  committee  has  any  interest  in  Mr.  Sing- 
ei't  contracta. 


New  Yorie  Central  and  New  Haven 

Locornr>tive», 


Br  PkAXK  J.  SfiAstiB. 

Commenting,  in  your  issue  of  October  21.  1905,  upon  the  pro- 
posed New  Haven  locomotives  at  the  New  York  Central's  ter> 
minal,  I  stated  diat  as  diey  were  designed  to  operate  at  a  maxi- 
nnmi  of  about  350  volts  alternating  per  motor  at  full  normal  speed, 
when  in  the  direct-current  zone  they  would  of  necessity  be  coupled 
in  serie'^  m  ii:iits  <;f  two  because  i:f  the  higher  votential,  with  the 
result  that  when  operating  at  switching  s-preds  up  to  about  twelve 
miles  an  hour  they  would  refHiirr  at  least  twice  as  much  current 
for  like  train  weights  as  the  Centrars  locomotives,  because  the 
tatter's  moton  were  designed  for  600  volts. 

I  hardly  need  to  refer  in  detai!  lo  the  comments~these  state- 
ments aroused,  but  an  attempt  was  made  to  belittle  them  by 
distributing  this  excess  demand  over  a  long  run,  and  ignoring 
local  yard  movements,  despite  the  fact  that  this  excess  fails  en- 
tirely upon  a  tingle  sub-station. 

Again,  at  the  last  meeting  of  the  Railroad  Club  I  called  at- 
tention to  a  comparison  of  the  Central  and  New  Haven  loco- 
motives, and  especially  to  the  great  weight  of  the  latter  in  pro- 
portion to  its  capacity  under  like  conditions,  stating  that  the 
former  hss  about  70  tons  weight  on  the  drivers,  its  motors  meas- 
tited  on  the  hour  rating  and  without  q^ectal  ventilation  aggregate 
2,200  hp  capacity,  and  It  Is  guaranteed  to  handle  trains  of  from 
AOO  to  550  ton?,  accordinj?  to  the  schedule:  \v!iiV  the  TCcw 
Haven  alternating-current  locomotive  is  variously  reported  tt 
have  from  72  to  95  tons  on  the  drivers,  to  have  an  hour  rating 
without  ventilation  of  only  i,ioao  hp,  and  is  intended  to  handle 
'  Irakis  of  aoo  to  ^  tims.  Ventilation  is,  of  course,  tonally 
poisibk  to  both,  and  hence  conqnrisons  should  be  made  nttder 
like  conditions. 

1  have  waited  with  reascnahle  p.^tieiirc  :.  r  the  official  curves 
of  performance  of  the  New  Haven  machines,  and  those  given 
in  the  detailed  description  in  your  issue  of  April  14  not  only 
confiim  my  criticism,  but  are  pregnant  with  interest.  According 
(0  that  dcKription,  the  nomMl  full  load  poteirtial  of  tfie  alter- 


nating-current machines  is  ass  volte  per  motor,  and  in  Uw  ; 
of  control  it  appears  that  the  independent  operation  of  the 
motors  in  parallel  has  been  abandoned,  probably  because  of 
the  potential  and  current  reqtiircmcnts,  and  the  acknowledged 
"necessary  and  unavoidable"  excels  of  weight  in  proporiiou  to 
capadtjf^ the  tractive  effort  attr>uir  1,  even  considering  the  pulsat- 
ing  torque  when  operating  alternating,  requiring  only  a  low 
eo-eflident  of  frietion.  The  motors  instead  of  being  inde- 
pendent arc,  at  all  times,  coupled  in  units  of  two  armatiirc-;  with 
their  c  ni]icn-aiiiig  coiK  in  scries,  the  exciting  lields  oi  both 
n:achiui:>  liL-ini;  external  to  th;,  combir.atiun.  and  provision  is 
made  for  coupling  the  latter  in  scries  and  parallel  relations,  also 
for  sbimting  them  with  a  resistance  when  in  series  on  direct 
current 

When  operating  on  alternating  current  the  fields  in  each  group 
arc  always  in  parallel,  "to  work  the  iron  rather  gently"  as  is 
so  naively  Stated,  and  whi-h  tc!!?  a  whole  story  in  itself.  The 
l>ar:illct  arrangement  of  the  tVl  ls  is  also  used  when  Opcntinig 

direct  current  under  heavy  load  to  keep  down  the  healing. 
According  to  the  latest  reports,  the  weights  of  the  two  loco- 

rriitp.e.s  are  aliou;  loo  tons  for  the  Central,  of  which  70  tons  are 
on  tlic  drivers,  and  85  tons  for  tlu'  New  Haven,  all  01;  the 
drivers.  Of  the  Central's  weight  30  in-.i  is  on  the  guidmi?  trucks 
and  has  nothing  to  do  with  the  weight  of  the  electrical  apparatus^ 
True  comparison  of  weights  which  can  be  strictly  asaigned  to  tlie 
motor  equipments  in  the  two  types  is  dilBeiilt,  but  lor  equal  ca- 
pacity without  ventilation  it  is  very  much  less  in  the  ease  of  the 
Centra'. 

With  15  per  cent  traction  coefiicient,  which  is  all  that  can  be 
counted  on  for  continuous  work,  the  Central's  locomotive  should 
he  able  to  exert  a  tractive  effort  of  21,000  lb.,  and  the  New 
Haven  Kwomotive  25,500  lb.,  if  it  were  not  for  some  unfaulaiiciag 

of  wheel  pre=.5uro^,  and  much  more  with  sand  on  a  dry  track. 
In  both  maLdnn-c^,  however,  on  account  of  being  uncniif  led,  when 
the  armatures  are  in  series  the  draNsb,!:  pull  with  any  t;iven  co- 
efficient of  friction  will  be  reduced  because  of  the  reduction  of 
the  pressure  on  ffie  leading  wheels,  with  consequent  tenden^ 
to  slip  them. 

By  assuming   the  use  of  sand,   interesting  comparisons 

of  performance  with  special  reference  to  the  operating  conditions 
necessarily  governing  terminal  yard  movements  are  indicated  in 
die  iollewing  typical  examples: 

(a)  With  I,0(.i0  amperes  from  line,  direct  current  operation, 
slow  speed,  with  armatures  in  series  and  all  resistance  cut  out: 

Machine.  Field*.  ItUBtinMtmU  Spord  ' 

Ctatrsi  Senc*  SibMa  Ibi.  6  miles 

Vt»  Ha««a       tefaa  tiJtamVb^  MaitiM 

Scr.  Far. 


Nm  Hi 


ajmrfle* 


Witii  the  same  direct-current  line  current,  then,  which  is  well 

within  the  capacity  of  the  Central's  locomotive,  it  exerts  at  its 
slowest  economic  speed  a  tractive  effort  from  two  and  a  half  to 
more  than  tluee  times  tliat  ot  the  New  Haven.  If  tlirown  ii;to 
scries  parallel  combination,  tlie  Central's  locomotives  would,  with 
1,000  amp.  from  line,  develop  a  tractive  effort  of  12,600  lb.  at 
jt  miles,  but  with  veiy  much  less  heat  rate  than  the  New  Haven. 

(b)  With  20,000  lb.  tractive  effort,  whidi  is  practical^  about 
the  limit  of  the  New  Haven  :n-cliine,  direct-current  OperatiOtt, 
armatures  in  series  and  aii  resistance  rut  out: 


Ccalral 


Cortcnt 
FIcMs.     from  line. 
Ser!<*  7*S 
Serin  t,S4a 
Ser.  nr.  1.740 


Current 
in  fields. 

73S 


Spe«d. 

7 
«4 
19 


Time  to 
IUW7S*C 
fentnntcs 

I  nteulm 
Ml 


.-\  tracti\e  eiTjrt  of  jo.ooo  11>  on  altcniating-current  operation 
with  tltc  New  Haven  machine  is,  save  momentarily,  out  of  the 
question,  because  it  would  require  nearly  2,100  amp.  in  the  arma- 
tures, and  even  at  2,1000  amp.  the  ten^rature  rises  75*  C  in  the 
extraordinarily  short  time  of  four  minutes,  and  it  cannot  be  kept 
down. 

(c)  With  18,000  lb.  tractive  effort,  since  20,000  lb  ,  which  is  only 
two-thirds  that  possible  to  the  Central's  locomotive  at  slow  speed, 
is  impracticable  for  New  Haven  alternating  operation.  Then 
wi^  armatures  in  aeries  we  have  the  following  oomparisona: 


.^  .d  by  Google 
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,  .  „  CttstfctS    Currciu  Tiir.p  trt 

^Jacliinc  Supply.  Kicldi.  from  line.  In  ficMs.  Sprrd.  !<i>  --;'r 
•  .-nlral  d.   C.        SeriM  665  (6$         8  mjlr*        1  1 ;  ii'tni;lij 

New  Havrr>     c.  .^f.  r,ir    j.6ji>         81a       ji  miles        18  mioatcb 

1    ill  arm. 

new  iUvra      a,    c.        riralirt      l.ow  950        V'iriable  B  BiiovtCt 

Of  course,  these  high  tractive  etTorts  arc  for  starting,  and  the 
locomotives  would  acquire  higher  speeds  while  the  motors  are 
in  series  on  direct-current  operation.  It  is,  dKKfere,  quite  evident 
that  the  New  Haven  kteoraotivt,  despite  in  execfk  of  fully  aoper 
cent  on  the  driverii,  tfoet  not  sppraadi  the  Cenlnl't  ia  tiaelne 
poMiliilitiet,  and  win  &i  yard  movemenlt  in  the  direet-canent 
lone  require  et  leait  dooUe  llie  line  current  for  equal  tractive 
cflfort.  Fn  any  case,  when  operating  at  slow  speeds  the  controll- 
ing resistances  must,  on  the  New  Haven  locomotive,  be  left  in 
circuit. 

Companion  O!  the  heating  of  the  machmes  when  rcqiiirt  l  to 
be  rui:  .It  slow  Speed  on  like  <hny  witi'.o  ic  vcntil.i'ii  11  sliri',',  s  an 
enormous  disparity  between  the  two  locomotives,  and  it  is  mie 
to  say  that  with  equal  ventitatkm  a  single  Central  locomotive  can 
on  direct-current  operation  be  made  to  perform  an  all-round 
service  almost  equal  to  that  of  the  New  Haven  locooiotiTCa  on 
altematinf  operation.  Verily,  the«e  latter  macfainest  (o  quote 
one  of  nqr  critics,  "cannot  torn  «  aqnate  comer,  dimb  a  treiv  or 
ptenscT  me  overmuch,  under  the  dtewtttttaoei.  -  MMeover,  it 
secma  clear  tkat,  leaving  aside  comparfson  hetween  motors  each 
built  solely  for  direct  or  alterii.nitik'  i  iirrcnt  i  iK-ration,  which  c.in- 
not  but  be  to  the  ultimate  dis;idv,itii;iKc  ot  tnc  latter,  the  attempt 
to  make  the  ss:ii<-  in.-ii-hnu;  .icqiiii  iiscl;  wkIi  ':n\v:-.l  saiisfaeiiiMi  on 
citlicr  circuit  cannot  but  meet  with  disappointment 


Tha  FniMik  BicentKoaiy  in  Philidelphuu 

I  Ik'  eter<i^fs  iihnned  in  connection  with  the  Franklin  bicen- 
i<  n.iry  in  Philrvdcliihia  were  duly  carried  out  April  17-20,  with 
(treat  pcl.T..  .\i>t<-  made  of  the  preliminary  proceedings  last 
week  in  these  column^).  The  whole  of  Wednesday,  April  was 
devoted  to  the  eotisideration  of  papers  on  scientific  subjecta  be- 
fore the  American  Philosophical  Society,  three  of  thew  9a#m 
dealing  with  electrical  wbjectt  on  "Foaitivi  and  Nagnliw  Elea* 
trooa,"  bf  Piof.  H.  A.  Lonnts,  of  AmatMdan;  "FtanUin'a  Re- 
acarchei  ia  Eleetrieitr>''  1>7  fnt  E.  L.  Niehob,  of  Ithaca,  and 
the  "Modem  Theories  of  Electricity  and  Their  Rdation  to  the 
Franklinian  Theor)-,"  by  Prof  E.  Rutherford,  of  Montreal.  In 
the  course  of  his  pai'i  i  P:..t  Xi.  hciK  -.ilii 

"He  took  up  the  uliji  t  t  :ir::-.;  .Mur-nt     Residing  in  a  rc- 

Iin  (!■  i-nl.iiii.Tl  ■,-uttirli-.::iiIy  .itiil  iuipfi  l-.'c;'}  ;li'i|U.iiiited  wilh  pre- 
viouii  Murk  in  electricity,  he  wa$  cotiifielieii  to  redisco%er  for 
him.Hclf  many  of  the  things  which  hart  already  been  observed  in 
Europe.  Fr.inklin's  earliest  achievement  in  electricity  was  his 
discovery  of  the  power  of  a  pointed  conductor  to  diidaige  an 
electrified  bodr  when  brought  near  the  same;,  and  to  prevent  the 
aecnnnlition  of  chnive  upon  a  condueior  to  wbidi  K  wis  at- 
ttfbcd.  Of  thit  property  ha  later  made  application  hi  the  liifat- 
ains  rod.  During  the  susmner  of  1747  he  performed  a  series  of 
experiments  with  the  Leyden  jar. 

"He  devised  the  cascade  arr;iii(;cment  by  njiich  a  number  of 
jars  can  be  charged  or  dischari^d  in  series  and  made  condensers 
of  glass  plates  with  coatings  of  lead— such  as  arc  stili  known  as 
Franklin  plates  He  also  magnetized  and  demagncti;-' d  sli  tl 
needles  and  even  reversed  their  polarity  by  menus  of  the  dlscl)a^ge  ' 
current  from  h:s  condensers.  He  ri>nstructed  two  forms  of  elec- 
tric motor  driven  by  means  of  the  energy  thus  stored.  With  the 
exception  of  the  lightnidt  rod.  Ibcs«  two  machines,  repicieot 
Franklin's  neatest  approach  to  practical  electrical  invemioo. 

"No  arientific  achievement  of  FrankUn's  made  le  profound  an 
impression  upon  the  public  of  his  (fay  as  hb  demonstration  that 
lightning  is  an  eteciricat  phenomenoR.  and  even  now  itothlngr  is 

more  gPtier.Tlly  a*^i'>i"i:it<  d  wiili  his  meniotj;^." 

"Had  the  in^ny-sid<d  Kr.'jnkliii  been  niip-sided,"  said  Prof. 
,\irIiols,  ".in<l  th.'it  sidf  tiiriiod  to  .cil-iicc,  wli.it  ni;i;lit  he  not  h.'xve 
ni  ;  nmidislird  '    Itiit  tin  11  lie  would  not  luivr  Ijccii  fnir  f'ranklin'" 

Prof.  Rutherford,  in  his  paper,  sa;d  :  "The  tin  ■  r*  m  1  Ic.lii' ity 
developed  by  Franklin,  generally  knoun  as  the  'one  tiuid'  theory, 
must  be  regarded  a*  the  greatest  of  his  .-ui'liiion^  to  electrical 


knowledge,  for  it  has  exerted  a  proiound  influence  00  the  de- 
velopment of  electrical  ideas,  and,  even  after  the  lapoe  trf  a  cen- 
tuiy  and  a  hall  of  ccuclcaa  activity  ia  electrical  resewcb,  still 
holdi  ilk  place,  though  m  a  modiied  fottn,  as  the  gentfally  ae- 
ecpled  axilanatioa  of  positive  and  n^tj\'c  electricity. 

"After  a  century  and  a  half  of  great  scientific  activity,  which 
has  added  ciiormciusly  to  our  kiv iwlcdKi:  of  <rkttrit:ity,  the  ideas 
of  electricity-,  which  arc  in  vvgu«  to-day  U-ar  a  ri-markable  re- 
semblance to  those  advocated  by  Frank'.m  in  the  itifaticy  of  the 
subject.  This  ici>enibiance  must  have  beeti  obvtuus  to  you  all 
in  the  light  of  the  recent  developments  which  have  been  touched 
upon  in  this  paper.  We  believe  that  there  is  ooe  Icind  of  eke- 
tricily,  rumely,  negative  electricity,  which  ts  carried  in 
deiinite  uniu  by  the  eteotrona.  These  electron!  aic  a  BMbih 
stituent  of  all  matter  and  are  able  to  move  fraely  thxoogh  metili.'' 

On  Thundajr,  Afril  tft  hMiorary  degrees  were  eMifemd  by  the 
Univeriily  ol  Pemnylvania  upon  a  number  of  well-laiown  men, 
the  list  including  Mr.  W.  Marconi,  Mr.  A.  Carnegie,  Dr.  E.  L 
Nichols,  Prof.  A.  A.  Michelson,  Prof.  E.  Rutherford.  Prof.  H.  At 
I.rirfiiti.  A  degree  was  a!>u  conlcrrcd  upon  King  Kdwr^rd,  ;if 
l'-nt;laiid.  through  Sir  Mortimrr  Durand.  the  British  amba-sidor. 
Ill  the  atteriiooti  the  tomb  ul  Franklin,  which  generally  Millers 
iroai  neglect,  was  visited,  tJiere  being  a  parade,  the  tiring  at  guns 
by  the  armored  cruiser  Pennsyh-ania  and  the  placing  of  wreaths 
on  the  grave.  The  day  concluded  with  a  reception  of  the  Philo- 
sophical Society  at  the  Bellevue-Stratford  Hotel  in  the  ballroom, 
the  rcntTTpisce  of  the  decorations  being  a  Idte  wotfced  out  in 
eleeliic  tampa  in  ni,  white  aad  Une, 

Ob  Friday  aa  iaqminK  ccrenodal  took  place  at  the  Academy 
of  Hnsic.  when  Mr.  Elihu  Root,  Secretary  of  State,  on  the  part 
of  the  National  Government,  presenleJ  !■  1  the  Republic  of  France, 
through  its  ambassador,  Mr.  Jules  Jubie;and,  the  gu!d  medal  in 
memory  of  Franklin  authorized  by  Congress.  The  medal  is  a 
beautiful  piece  of  work,  executed  by  Saint  Gaudens.  Mr.  Joseph 
11  (  ho.-itc  at  the  same  function  also  announced  the  receipt  of 
'  ■e  licnjamin  Wilspn  portrait  of  Franklin  just  restored  to  this 
country  by  Earl  Grey,  Governor-General  of  Canada,  and  Stated 
that  the  picture  is  to  be  kept  in  the  White  House  at  Waahington, 
probably  in  the  historic  Eut  Room. 

During  the  day  final  papcri  were  read  at  the  ouetlag  of  the 
Americm  Philosophical  Society,  one  of  than  by  Proi  .W.  VL 
Davis,  of  Cambridge,  Mass.,  on  Franklin's  studies  of  ttetm 
origin,  and  the  other  a  most  interesting  description  of  Franklin 
aL  a  nut  rr  .  n,., St  by  Dr.  Cleveland  Abbe,  of  the  United  State* 

VV'caihcr  Hurca::.. 

The  official  exercises  ij;  -.he  «eek  were  brought  to  a  clovr  by 
a  magnificent  banquet  at  the  Bcllcvue-Stratford,  attended  by  a 
brilliant  company  of  300  scientists,  public  men,  etc.,  from  all  parts 
of  the  world.  Dr.  Weir  Mitchell  read  an  original  poem,  one  pas* 
sage  of  which  was  as  follows: 

A  memoiy  .only?  Nay,  (or  t»  who  ind 
Familiar  here  the  impress  of  his  mfaid. 
Warmed  by  his  thought  when  glow  the  evening  fires, 
Hearing  his  genius  in  the  whispering  wires. 
More  than  a  memory  hv  mv      10  tread 
Our  streets  to-day,  the  qu  ckihi  of  the  dead! 
The  speakers  of  the  evening  included  Senator  Lodge.  ,\m- 
ba$»ador  Jusserand,  Sir  George  Darwin,  Mr.  Andrew  Carnegie 
and  Governor  Pennypadcer,  the  general  theme  of  die  oraloiy 
bein«r  the  inestimable  puUie  services  of  Franklin  as  a  statciman 
iiu]  plii!<r4opheT. 

CURRENT  NEWS  AND  NOTES. 

THE  ELECTRICAL  CLUB.— Jkt  Electrical  Qub.  New  York, 
had  its  opening  on  April  at  at  die  new  club  rooms  over  Kalirt 

Reftanrant,  14  and  16  Park  Place,  and  about  75  members  and 
guests  inspected  the  handsome  quarters  for  the  first  lime.  The 
reception  accorded  every  one  was  most  cordial  and  the  entertain- 
ment was  excellent.  The  new  club  pronnses  to  afford  an  agree- 
.il  le  place  for  the  gathering  of  electrical  men  at  midday,  and  the 
ciiume,  lounging  and  Miioking  rooms,  etc.,  arc  as  good  as  those 
found  anywhere  down  town. 
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IFIJiE  IN  AUSTRAUA.-Tht  Atutnliu  demand  for  win 
cootivMi  vny  tethnb  Prica  of  tdephone  wire  are  faardeniRff 
wtib  Ihc  great  demand.  One  req,iiimncM  will  be  ijDOo  mites  of 
wit*  ty  the  Anstralian  Goveminent  far  a  new  eyilem  lietween 

Sydney  and  Melbourne.    Fxiensions  tO  BfislMne,  VicMtia  and 

Kew  South  Wales  wilt  also  be  made. 


SEARCHLIGHTS  FOK  SHORE  — A  new  r'  -t  t'ir*  proposed 
for  the  life  savint;  service  on  the  l^ng  Islauil  ci  ist  is  the  in- 
tniducti'jii  of  powerful  searchlights.  Three  stations  have  been 
already  provided  with  these  .searchlights,  which  will  enable  the 
rrcu't  to  work  on  the  darkest  nights.  It  is  expected  that  within 
a  short  time  all  the  stations  will  be  cqutpfied  with  the  lights. 
One  difficnlqr  It  to  render  electricitjr  available  on  the  Inqg  atreldi 
of  beach  that  fonna  the  eouthwaid  rampart  ol  the  Gnat  South 
Bay.  It  it  at  mast  points  semal  miles  fmm  Oe  mainlaiML 

QVADkt  I'F.D  POLE  CJL/.l.'.i".' PS" -Monkeys  and  wood- 
peckers, with  occasional  snakes,  iiavc  utcn  known  to  d»  scrirms 
damapc  to  tcltgraph  circuits,  and  new  troubles  of  the  same  kind 
■.iTf  reported.  Telegraph  companies  in  Sonth  Africa  have  trouble 
V.  Lth  wild  glrallcs.  Recently  there  was  an  interrnptii)n  of  the 
scn'kc  on  the  Victoria  Falls  line.  Investigation  showed  that  a 
herd  ol  giraffes  became  cntanRled  by  their  necks  in  the  wires  at 
Intnndhia,  123  mik»  from  Bulawayo,  and  pull«d  about  a  mile 
down,  brcalcinf  three  ol  the  iron  poles.  In  olber  inaianeet  of 
breakdown  cIcpHanti  were  responsible  through  a  ninmderstand. 
ing  of  the  phraie  'iruDk  lines." 


CABLE  TO  C///iV.^  — Message*  of  i-ongratulsnjon  were  ex- 
1  i  .(TIKI'"  ''r:  \pril  T'l  lir''v..  .n  I'uMiIenl  Roosevelt  and  the  Dow- 
ager I-.niprcis  ii'  tl  I  lit-  I  .un.i<;n.r  uf  China  on  the  completion 
of  iHc  la>t  link  1  iln'  Commercial -Postal  cable  into  Shanghai, 
from  Manila,  thii>  caimrctitig  the  United  States  with  the  Celes- 
tial Kingdom.  The  completion  of  the  cable  between  Manila  and 
Shanghai  hiiishes  the  transpacific  line,  which  was  begun  several 
yt'ar<i  ago  I  he  firit  stretch  of  cable  Was  laid  between  San  Fran- 
cisco and  Honolulu.  The  line  wnt  later  extended  to  Manila  by 
way  of  Guam  and  Midway,  and  Inally  to  Shaiia^i.  Nearly 
lOMO  miles  of  cable  have  been  laid  in  an  average  depth  of  afitfi 
fathoms.  The  greatest  depth  found  on  the  line  of  itw  cable  was 
34po  fathoms,  appfoochnately  four  miles. 

CAXAPIAS  irATEKIi'.iyS  CO  1,' A,'.' s  M.V  — Advices  from 
1  oronio  ^t.iif  that  the  report  of  the  Ca^.^y^i  la  section  of  the  In- 
lernalirinal  Waterways  Commission  has  been  made  public.  It  de- 
clares the  iiiaintciiancc  of  Niagara  is.  a  national  affair  and  should 
bo  dealt  with  as  such.  Tlie  United  Slates  Secretary  of  War  has 
enforced  rules  and  rcgulaliotu  upon  Atnerican  companies  which 
the  commission  will  prabaUy  twe  as  a  fowHbttion  for  legulations 
to  he  ttltimaidy  reeomniended  to  the  two  governments.  The 
whale  qnestioa  of  riparian  ri^ts  in  relation  10  navigable' streams 
or  international  waters  will  asost  likely  have  to  be  adjddged  bjr 
some  treat>'  arrangement  between  the  two  countrlei.  The  com- 
mission passed  a  resolution  askins  lh.it  no  further  right*  or 
privileges  be  granleil  rei;ar<liiii>  the  «alcr  flowing  out  of  T..ake 
Snperior.   

AN  INDUSTRIAL  rOIFiV.— I  he  New  York  Herald  of  Sun- 
day, April  za,  devotes  a  column  to  a  description  of  Kinkora,  an 
industrial  town  being  built  on  the  Delaware  about  twelve  mttes 
below  Trenton  by  the  Roeblmg  Company.  It  is  stated  diat  about 

$4,000,000  will  be  expended  for  providing  almost  idea!  homes  fHf 
the  men  cmployrd  in  the  Knebling  Works.  The  streets  will  have 
a  width  of  100  It  ,  a  parkway  running  through  the  cet  "i  ^  li-mlrred 
with  shade  tree*.  .\  hotel  conducted  on  the  plan  of  a  itriv,ilc  club 
and  dcpartineiit  store  are  among  the  features.  Other  buildings 
contemplated  are  an  assembly  building,  a  school  house  and  perhaps 
a  chun±.  The  hotel  will  have  a  model  bar.  Six  hundred  hi  use-; 
will  soon  be  constniotcil,  which  will  be  rented  for  $g  a  month. 
Other  bouses  wilt  rent  at  $8  a  mi>nth  and  $14  a  mooth.  The 
Roebling  Works  at  Kinkora  will -employ  about  3,000  ncn. 

CHIS'ESE  TROLLEY  PffO/ECTS.— United  Stales  Cansul 
Smith,  of  Victoria.  B.  C.  rcporu  the  Crst  strictly  dmieBe  ptojeet 


to  bniU  an  electric  railroad  line.  He  stalsa  that  Mr.  lim  Dat> 
a  eneeeiaful  Cfaineie  manliaat  of  that  dtj,  has  ocgaidaed  aaoiic 
his  countiymen  loealeil  ht  Btitirii  Columbia  a  $3,000^000  eooipaiqp 
to  constroct  an  deetrle  tfoHey  railway  in  China  from  Canton  to 

San  Wu,  a  distance  of  60  mites.  No  white  men  need  apply  for 
stock,  as  their  presence  in  the  company  would  forfeit  the  ch.'xter 
from  the  Chinese  GovemmenL  The  rente  of  the  proposed  !iiie 
is  a  popiilon.s  one,  Canton  having  a  population  of  2,000,000  und 
Wu  :;ixi  ixo.  The  prospectus  of  the  new  compiiny  sets  f  nrth 
that  there  arc  no  serious  topographical  diflkolties  to  be  encoun- 
tered in  building  the  line;  that  water  power  will  be  obtained 
from  the  Quai  Tong  Shun  Moostaini.  30  miles  from  San  W  u ; 
that  I30W  there  are  »  jwiks  plying  oa  the  river  between  these 
pcwtiit  canyiaf  twavy  cargoes  and  many  pasaenvera;  that  it  takes 
these  ^mki  14  hours  to  make  the  trip^  which  the  eieetrk  cars  will 
make  in  3  hoars.  It  is  also  stated  that  the  ■mmner  cars  to  be 
operated— the  dltn-ite  bemg  warm — will  each  be  equipped  with 
50-hp  motors.  The  f  is  to  Ijnild  the  line  c  -.tirfly  with  Chinese 
labor,  even  using  Cisaicsc  clcctr.cMiis  a-i  far  .i'  possible.  It  is 
slated  that  the  company  also  intends  to  seek  fmm  the  city  of 
Canton  a  concession  of  the  light  .ind  power  |inv:les«s.  The 
.streets  there  are  so  narro.v  tlia:  -unic  difl'.ciilty  ADuld  l>e  experi- 
crtccd  in  attempting  to  secure  the  franchise  for  a  city  street  rail- 
way system,  although  this  may  be  sought  later.  Mr.  Lim  Dat 
is  at  the  bead  of  tlie  leading  Qiinese  mereaatile  firm  in  Victoria, 
known  aa  "Qim  Fook  Yuen."  Thqr  own  a  large  brick  Uock, 
coodnet  a  depaztncnt  storey  1  tice  ftill  and  have  several  other 
stores  in  British  Colnmfala,  as  well  as  a  branch  home  in  China. 
Mr.  Dat.  in  1895,  invented  aad  secured  a  patent  on  an  iasvnved 
device  for  electric  rice  mill  machinery,  the  first  patent  isaned  to 
a  Chinaman  in  British  Kor:Ti  Ar  m n  1 


A  \'E\I'  CUXAKDnR.—The  electric  installation  to  be  fit- 
ted on  the  Cunard  steamer  Maurilania,  will  be  the  largest  and 
most  complete  ever  fitted  on  board  such  a  ship.  The  generatinc 
plam  consists  of  four  sets  of  Parsons  torbO'genenlon  «nd 
each  machme  will  be  capable  of  prodndflg  4000  amperea  at  iid 
vphs.  This  machinery  will  be  (daoed  In  die  aft  end  of  the  en* 
gine-room  hi  two  separate  compartments  divided  by  a  water- 
tight bulkhczd,  and  arranged  in  .such  a  way  that  the  ship  would 
remain  lighted  in  the  event  of  either  engine-room  being  flooded 
with  water.  There  wilt  be  two  switchboards,  one  in  each  com- 
partment, for  distributing  electricity  throughout  the  ship.  A 
large  portion  of  the  auxiliary  machinery  will  be  dr-.ver.  by  elec- 
tric motors,  including  sixteen  forced  draught  fans  of  fifty 
horse-power  each  f<ir  the  Stokeholds,  and  about  sixty  horse- 
power for  the  refrigerating  machinery.  Two  electric  passenger 
elevators  are  to  be  fitted  for  conveying  passengers  between 
the  six  decks,  and  also  six  smaller  elevatnri  for  the  coovegnnco 
of  stores,  mails,  etc.  and  two  laige  Inggage  hoists.  Sbetric 
motors  are  to  be  fitted  for  rai^ng  and  lowering  the  lifeboats^ 
heaving  in  the  sounding  iine,  and  for  driving  various  machines 
in  the  bakery,  galley,  and  pantry.  In  connection  with  the  venti- 
lation of  the  ship  there  will  he  about  sixty  large  electrically- 
iV'ven  fans,  including  thermotanks.  fur  heating  and  ventilating 
the  whole  of  the  passenger  accommodation  The  electric  light- 
inf  of  the  ship  will  require  about  5000  lamps  of  sixteen  candle- 
power,  which  is  more  than  dnubic  the  iiumher  fitted  on  the 
steamer  CcffriV,  In  the  slalero<inis  dc  luxe  there  tivill  be  three 
tamps  for  lighting  each  room,  electric  fan.  electric  curling  tong 
heaters  for  the  ladies,  and  an  electric  radiator  for  beating  the 
room  independent  of  the  general  system.  In  addition  to  the  usual 
electric  bell  sy«tem,  there  will  be  a  telephone  esxhange  fitted 
in  connection  with  the  first-class  rooms  and  the  principal  offi- 
cers of  the  ship,  and  special  telephones  from  the  bridge  to  the 
wheel-honse  aft,  the  forecastle  head,  and  the  engine-room.  On 
the  bridge  deck  there  will  be  four  powerful  searchlights,  and 
there  will  be  two  mastheads  and  two  ^'il.-  lic;hi-.  fitted  with 
electric  duplicate  apparatus  which  automatically  replaces  a 
broken  latnp  filmieiit.  :  t  the  same  time  signalling  to  the  officer 
on  watch  that  such  has  taken  place  In  addition  1 1  the 
Sleam  whistle  will  be  electrically  controlled,  and  the  water- 
tight doors  thronghout  will  be  closed  antomaticaUy  by  elec- 
tric connection  from  the  bridge. 
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1  /■:.'. L/'liO\ES  l-OH  AUSTR^LIA.-Thc  fiscal  authorities 
of  Auitralia  note  that  a  drawback  duty  will  be  allowed  on  tele- 
flMoe  inrls  naed  for  imiiufacturiiig  teleplUMW*, 


OHIO  RAILROAD  DILEMMA— The  steam  railroad*  of 
Ohio  have  been  operating  for  some  time  |>ast  under  a  law  limit- 
ing fares  to  two  cenia  per  mile.  They  state  that  it  means  opera- 
tion at  a  lo-iv  and  various  plaiu  of  relief  are  under  discussion, 
wul  one  of  tbcae  i*  a  senefal  leiort  to  electric  traction  or  the  iiac 
of  gnoljM-etcctric  can. 


COST  OF  SUBll'AyS— The  Rapid  Transit  Commission  of 
New  Yt  rk  rcc  r. cd  last  week  from  ihc  Commissioner  of  Accounts 
a  letter  askmg  lor  a  detailed  statement  of  the  bonds  which  would 
be  required  for  new  subways  this  year  and  for  the  amount  of 
bonds  that  would  be  reiinired  for  all  of  the  routes  laid  out.  A 
rcpljr  was  sent  statini  that  the  Ifaws  laid  ont  for  MaaJialtm  will 
fiou  f  175,000^00%  those  for  the  Bnmx  $4fivOOOyOnc^  and  those  for 
Bnoklyn  |g7^,oooy  a  total  of  |3t8 joanoooi 

NIAGARA  POWER  -  .\\.  Albany  on  April  Cnivernor  Hig- 
gins  approved  the  bills  introduced  by  Senator  L'l  iommedieu.  re- 
peating the  special  charter*  of  Ihc  Lnckport  Water  Supply  Com- 
pany, the  I-ewistOn  Water  Work*,  the  Lewiston  Water  Supply 
Company,  and  the  Buffalo  &  Xinnara  Power  &  Draniagc  Company. 
All  are  iaid  to  be  inactive  corporations.  On  the  same  day  in 
Washington,  Senator  Plait  of  Xew  York  presented  a  memorial 
from  the  board  of  trade  of  Niagarm  Falls,  remonstrating  againit 
the  Burton  bill  to  |mimil  the  taking  of  water  firoot  Niagara 
River  for  itower  yotpoaes. 

LATCHING  Tlili  rVlUJC  KVE  —  rht  Boston  Edison  in- 
terests, now  in  control  of  (he  Nattck  Gas  &  Electric  Gomvaflgp, 
have  made  clever  ttse  of  the  old  loo-fi,  chimney  at  4w  distrib- 
uting station.  The  eompany  solicited  bids  for  tearing  ttte  ilru^ 
ture  down  a  little  while  ago  hut  the  east  of  the  work  was  con- 
sidered too  high  and  it  was  determined  to  tise  it.  Tlie  chim- 
ney has  been  piintrd  white  and  on  three  sides  "Edison  Light" 
appears  in  large  black  Irti  i-  1)1  ;!'.c  fmni  m  vcnty-five  l6-cp 
incandcsrenis  have  been  ammged  for  an  electrical  sign.  "Use 
Rc^^oii  I  Kill,  viiidi  illuminates  the  entire  neighborhood.  It 
makes  an  attractive  iign. 


A  TELEPIIOSli  HEniATEH—A  n'ccial  telegram  from  San 
Francisco  of  April  16  says;  "David  C  St.  Charles,  an  engineer 
of  this  city,  has  mventcil  a  repeater,  which  will  makf  ir  p.  i'.<,il)lt% 
he  claims,  to  telephone  from  here  to  New  York.  Wliat  li.i;  5,0- 
caUed  "repeater"  lv.v»  done  fi>r  telegr.tphy.  Si.  Charles's  invention 
is  intended  to  do  for  the  tele|»lione.  The  combining  of  the  echo 
in  natwe  with  the  soaatfiag  board  of  a  violio  tumiriied  tlw  clue 
to  the  discoweiy,  aceordiflg  to  a  statement  of  the  invcntDr.  The 
superintendent  of  the  locat  telephone  companr  says  tliat  die  Inven- 
tion is  a  siKce«<."  Mr.  C.  J.  Glidden,  the  well-known  lelepbowc 
financier,  has  virtually  uffercd.  in  our  pages  to  put  up  a  million 
dollars  for  such  an  invention,  if  practicable. 

tl  lREUSS  /.V  C///.V,(  — I'.  S.  Coiisul.tioncral  Rui5«lale 
writes  from  Tiriitsiii  th.it  the  Chir.e-ie  Govcrniuent  h.is  arranged 
to  estaUlth  several  st:\tioii-.  throughout  China  for  experiment 
with  Marconi's  system  of  wircle-s  tt-lvgraphy  and  instruct 
Chinese  operators  in  workinn  tin-  »amf  llir  app.nratus  has 
been  insl.dlnl  oil  four  ChuUM  iiim-of  uar  ;il  .ShaiiRhai  and  at 

the  three  north  Qtina  cities  nf  Ticnuin,  Peking,  and  Paoting- 
fo,  the  radins  of  action  being  about  aja  kitometcis  and  the  cost 
about  25,000  tael*.   An  lulian  officer  has  been  appomted,  not 

only  as  inMraeior,  but  also  as  engineer  lo  siiperintend  the  instal- 

UitiMii  l'rn|>  r  111"  iii|n  ri  ■.'inn  .1  iiun;li«r  ol  '.tudpnts  have  alre.idy 
\>r<n  ilrt.ciled  \i>  act  -is  opir;itor5  and  Uarii  the  art  of  nLinagc- 
ttiriit,  It  i>  ;iNo  N.iiil  tl'.;it  ilu-  miTovr  throri)(hi>iii  the  ICmpire 
have  been  directed  lu  coiiMder  the  advisability  of  esiabli'dung 
oiher  siaiions  to  «v>rk  in  conjunction  with  tho»e  above  mentioned- 


AX  ADl'ERTISING  EXI'OSI  I  ION  will  be  held  at  Madison 
Square  Garden,  Kew  York,  from  May  3  to  9,  inclusive.  Th* 
show  win  be  under  the  management  of  George  F.  Parker  and 
J.  L.  Bieder,  of  ti6  Nassau  Street,  New  York,  who  gave  a  sim- 
ilar show  at  the  Goltsenm,  Chicafo.  last  fall,  when  it  atttaettd 
nearly  200^000  people.  The  exhibitors  will  include  pubBihen  am* 
adsxrtising  agencies  who  will  set  forth  to  all  visitors  the  Im- 
portance of  ii''wspr,]icr  ;v.-r,  tii.ik::i.'.tu  .iiivi  iti-iTii; ,  printers  and 
lithographers  wli.j  ■.vill  sJi'ju  ilic  v.ilut-  uf  ilioir  \  rinous  product* 
and  method*  "{  rii;>mit:K-i nrc  ilftn'-.ir  in.iiiii Liclurcr-.  will  cxhihit 
specimens  oi  calendar  advertising ;  noveiiy  manuiacturcrii  and 
dealers  will  put  on  view  novelties  of  various  kinds;  sign  manu* 
factnrcTS  will  show  the  value  of  indoor  and  outdoor  signs. 

CUBAN  CABLE.— "Vbt  following  bill  is  in  progress  in  the  U. 
S.  Congress,  having  passed  the  Senate  already:  "The  secreuty 
of  war  is  hereby  authoriaed  to  Gonttmct,  and  thereafter  main- 
tala  and  operate  for  govemmenial  and  eomnierciat  pmrpoaes,  a 
submarine  cable  from  Key  West,  Florida,  to  the  United  States 
naval  station  at  Guantaiiamn,  Cuba,  and  from  there  to  the  Canal 
Zone,  on  the  Isthmus  of  Panama  ;  and  for  the  purpose  of  carry- 
ing the  foregoing  provisions  of  this  act  into  execution  the  sum- 
of  $rw7  ono  <'r  much  thcrc<if  as  is  necessary,  to  be  immediately 
ai.iii.ililr.  1.  Iir-<  li  ,  jippnipriateil :  Provided,  that  in  connection 
with  the  installation  and  opcrulioii  of  such  cable  system  the  Sec- 
retary of  War  is  authorized  and  empnwcred  to  utilize,  if  con- 
sistent with  the  public  inler.^si,  the  personnel  and  resources  of 
the  miliury  cstablithtnent,  as  far  as  they  can  be  advantageously 
used  without  detriment  to  the  public  interest,  and  to  employ  suds 
experts  and  other  persons  as  may  he  deemed  necessary  to  assist 
in  carrying  into  execution  the  provisions  of  this  act." 

MONORAIL  AGAIN.— ^T.  F.  n  Behr,  whose  electric  mono- 
rail system  has  been  so  hMig  before  the  public  on  the  other  aide 
of  the  Atlantic  without  any  practical  results,  appeared  last  wedc 
before  (he  New  York  Aldermanic  Committee  on  Railroads,  an* 

adviKaied  the  use  of  his  system  in  Brooklyn,  with  a  three-cent 

f.i:-  M-  Flrl  r  wants  the  initial  or  test  line  constructed  from 
All.tniM  .i:u'.  I  l.itbush  .V venues,  in  Brooklyn,  via  Fourth  Avenue 
10  Foil  ll.niu.  on  and  Coney  Island.  The  cars  would  run  on  a 
single  fall  laid  on  top  of  an  ".^''-shaped  structure  alonsr  the 
sides  of  which  would  run  the  feed  rails.  The  syslein  ;-.Lilrl  be 
built  either  as  an  elevated  line  or  as  a  Subway,  iiis  general 
plan,  of  which  the  Coney  Island  line  would  be  but  the  first  step, 
would  be  for  a  line  from  Tottenville,  &  1,.  running  through  the 
ishnd  tmder  the  Naiiows  by  tube  to  Port  Hamilton,  through 
Rrooklyn  to  Boroii^  Hall,  and  thence  under  the  East  River  to 
Manhatun  and  north  to  the  Bronx  or  KHigsbridgc.  The  entire 
line  would  lie  thirty-five  niiUs  long,  and,  with  the  hrandl  to 
Coney  Island,  would  cover  furly-six  mites.  Mr.  Bcht  MSleS 
that  the  cost  of  building  an  equipment  for  use  would  be 
000.000, 

TEUSPHONV  IN  NEW  YORK.— A  hearing  as  to  tdcphanc 
rates  in  New  York  was  had  last  week  by  ihe  Aldermanic  Com- 
mittee on  I-Tws  and  Legislation.  Mr,  ,\.  R.  Conkling  spokc  in 
favor  of  the  adoption  of  a  five-cent  interb-irough  telephone  rate. 
Mr  Reynolds,  president  of  the  Hrr  ii  I".,  rnvi  lilfpli  'Hc  Com- 
pany, spoke  in  favor  of  the  eslabiisiiiiieiii  oi  an  uuicjHiulcnt  tele* 
phorc  system.  While  not  urging  the  establishment  of  a  munici- 
pally owned  sysiein.  Mr.  ReynoIiU  asserted  that  the  city  could 
run  such  a  system  on  a  two  cent  per  call  basis  and  make  money. 
I  he  committee  said  they  would  take  the  matter  up  and  report  to 
the  boarcl  later  on.  Mr.  Martin  Littleton,  as  counsel  for  the  .At- 
lantic Teieidionc  Company,  has  sent  a  letter  lo  the  Board  of  £i<>' 
mate,  askmg  for  the  appointment  of  a  sub-committee  of  the  boar^ 
or  of  enginccfs  acting  in  its  behalf^  to  investigate  the  workings 
of  ihe  automatic  telephone  system  which  the  Atlantic  Company 
proi«-.srs  to  use  if  it  gets  its  franchise.  The  company  wishes  tO 
ha\o  the  fominittec  visit  Other  cities  to  see  the  workings  of  the 
automatic  telc(ih<inc  exch-iripe s.  I>y  the  recent  ruling  of  corpora- 
iton  counsel,  the  Great  Eastern  Company  hair  no  francbi«c  under 
which  to  opcrste  in  the  present  tripartite  fight. 
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A  New  North  Italian  Hydro-Electric  Power 
Plant. 


ANOTHER  ititrreslinK  liydru-clcctric  power  plant  has  just 
hceii  complclcd  in  N'orth  haly  at  San  Giovanni  Bianco 
for  ihf  lrans^li^»ion  of  power  to  the  Lecco  and  Erba 
district  in  Loniliardi.  Ihc  <«at  of  large  manufacturing  interests 
Water  is  taken  throuiih  a  canal  4' j  miles  lonjt  from  the  Brembo 
River  at  San  Pellrgmio.  At  thi;,  place  there  is  a  dam  on  the 
"Poiree"  system  having  a  length  of  i.yj  feet.  The  canal  has 
fonr  underground  sections,  one  of  which  is  nearly  a  mile  in 
lenglb.  The  generating  station  (  Fig.  I )  is  in  the  Brembo  Valley 
about  a  mile  from  Zogno.  1'he  reservoir  in  which  the  canal 
ends  is  shown  above  the  station,  with  which  it  is  connected  by 
steel  conduits. 

In  the  generating  room  of  the  station  are  installed  four  3,000 
hp  turbines  (Fig.  5)  of  the  Francis  ty|>c  and  constructed  by  Riva, 
Monncret  &  Co.  of  Milan.  These  arc  rigidly  coupled  to  three- 
phase  alternators  made  by  Gadda.  Brioschi.  Finzi  &  Co.,  Milan. 


riC.  3. — CEMENT  BirS-B.VR  COMPARTMENTS. 


Fu;.  I. — General  View  or  Zuunu  IIyuko-llillikil  Pusvek  SrATiu.s. 


FIC.  2.— CEMENT  SVViri  H  l  iJMrAKTMEMTS. 


The  alternators  are  of  the  revolving  field  t.vpe  with  fixe<l 
armature  having  removable  windings  composed  of  form  wound 
copper  plates.  In  case  of  damage  an  annaturc  winding  can  be 
rapidly  replaced  even  by  workmen  not  accustomed  to  this  kind 
of  work.  The  revolving  field  frame  is  laminated  so  as  to  form 
a  ring  of  great  mechanical  strength.  L'pon  the  projecting  poles 
there  are  dampers  consisting  of  copper  plates  spirally  wound 
and  held  in  position  by  bron/.c  bars  which  form  a  bridge  from 
pole  to  pole.  Each  set  is  rated  at  t,fkio  kw,  and  will  develop  400 
amperes  at  2.700  volts  and  imwcr  factor  of  .75.  The  s|>ccd  is  ,115 
r.p.m.,  corresponding  to  a  frequency  of  42  cycles.  The  journals 
arc  fitted  with  water  cooling  devices  to  reduce  the  temperature 
of  the  lubricating  oil. 

The  exciting  current  is  furnished  by  two  small  turbine  sets  of 
150  hp  each,  the  two  machines  of  a  set  being  flexibly  coupled. 
Each  is  capable  of  delivering  950  amperes  at  no  voits  at  a 
speed  of  75  r.p.m.,  and  one  set  is  more  than  sufficient  to  energize 
three  alternators  at  full  inductive  load.  The  voltage  generated 
(2.700  volts)  is  raised  by  means  of  four  sets  of  transformers  to 
25,000  volts  for  transmission.    Each  set  of  transformers  is  rated 
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al  800  kw  and  ci>tisiM'>  of  lliref  siiiRlc-phasc  iransforitK-rs  of 
the  air-cooled  type.  Each  ha*  ils  own  air  fan  ujjerated  by  a 
(mall  motor. 

In  the  station  a  >crie*  of  cell*  (Fia*-  ^  afi«l  "f  armored 
cement  contains  the  apparaliis.  the  bus-bars  and  the  2,750-voli 


riu.  4  — liioii-reNsio.v  swmMK-s. 

condnrtiir.v  .\  .srconil  Kronp  >■(  cells  contain*!  the  instruments 
and  llie  JS.ooo-voU  coinu-cliiiii  I  I'ig.  41.  .\Ij<  vc,  supported  by 
a  steel  ceilinK.  i-s  the  controllint:  room  (Fit;.  6).  containinK  » 
cast-iron  Ixi.trd  di\idcd  into  seven  compartmenls.  The  central 
conipartineiil  coiilain>  the  line  ammeters  and  the  general  volt- 
meter    Konr  other  ciiinpartnienti     irrespiind  t<i  the  four  gen- 


Follow  in);  up  the  conductors  or  "lead.-."  from  the  machines 
to  the  transformers,  there  are  first,  from  the  alternators  three 
single-conductor  lead-encas«d  cables  to  the  corresponding  cells. 


nr.,  6. — VIEW  OF  s\viTriiiiii.\iii»  <;.ii.i.KRv. 

Two  cables  pass  to  current  transformers  ( fi  r  the  maximum  re- 
lays*, and  one  to  a  transformer  lor  the  ammeter.  The  leads  then 
continue  upwards  tn  the  air-blast  raising  transformers,  the  sec- 
ondaries of  which  are  connected  to  automatic  three-pole  oil 
sM  itches,  and  thence  to  the  hiKh-ten''ion  bus-bar'^. 
The  s:ime  course  is  followed  by  the  leads  running  from  the 


f-M.,  <   -\'lttt  OK  iNrF.kloK  (IK  Ck.VTK.M.  STArlO.S  .M  7x*iSlK 


eralor*.  the  two  la-l  being  for  the  re»prelive  iransformers.  Six 
small  pillars  of  caM  iron  carry  iIh*  deviee->  for  op^fratiiiK  the 
25,or»i.voli  sw'itche".  .\t  one  end  of  the  eonlroMtiiK  platform 
Ibe  •■« tlrbbi.ard  for  the  e\iMt<rs.  and  at  the  other  i*  the  total- 
i/itiK  w.'ill  h'Mir  meli-r  No  IiikIi-Ii'II-'Ioii  wite«  coinieet  to  the 
board,  all  the  mea-nrniK  and  »:ilVlj  iippaiattis  reeeiving  current 
Ihroiigli  suitable  tr.iiisionner-. 


bt's-bars  to  the  four  groups  of  three-pliaM:  l,Koo-kw  transformers. 
Time  relays  are  a|iplied  to  all  ibc  antuiiiatic  switches  at  the 
central  station,  which  only  operate  when  a  small  safety  fuse 
arraiiged  in  parallel  with  the  relay  has  blown. 

.\s  staled  1>efore.  the  griierator  e  ni  f.  of  a.750  volts  is  increased 
lo  j.;.ooo  volts  for  iraii>mis'>ion  by  groups  of  single-phase  trans- 
formers.   In  these  iransforitiers  llic  exlcrnal  magnetic  circttil 
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protects  the  wiiidini;  mounted  upon  the  central  core  and  formed 
of  nlltmatc  coiU  arranited  vrrtically.  They  arc  of  the  air- 
cooled  I.V[>e  with  forctd  vrniihilion.  <ibtaincd  by  means  of  suitable 
ventilators  coupled  to  rl<-clric  motors.  The  air.  guided  in  suit- 
able conduits  placed  U-neath.  rnlers  into  the  body  of  the  trans- 
former p.issing  over  th»-  whnte  surface  of  the  coils,  and  then 
escapes  ,n  the  top.  Mr^<r».  Gadda.  Prioschi  Finzi  &  Co.  have 
adopted  this  type  for  hiKh-lcnsion  work  and  for  the  large  units, 
as  the  c^MLstruction  coinbinrs  Kreat  mechanical  strength  and  the 
best  iitili7.ttioii  of  the  venlilalion. 

The  twelve  transformers  are  mc>iMite<l  in  line  up<in  a  base  of 


ric  7.— cmn  i-  (IP  \iK-Bi..\.sT  nANSfoiRMais. 

cement,  behind  the  hiKh-tcnsion  cells.  In  this  way  the  connec- 
tions arc  rediKc<l  to  a  minimum  and  arc  well  protected.  The  high- 
tension  nuiins  leading  from  the  four  units  are  connected  across 
switches  and  separators  to  a  system  of  bus-l>ars  to  which  the  two 
outgoinR  lines  are  connected.  By  the  system  of  conduits  and 
cells  udopti'd  a  transformer  room  has  been  obtained  without  an  ex- 
posed wire.  The  liKhlning  arrester  room,  which  is  on  Ihc  upper 
floor,  is  built  up  with  cement  cells  or  chambers.  The  Gola, 
Siemens  and  Wurts  arre»lers  used  are  separated  pole  by  pole  by 
means  of  cement  walls. 

The  transmission  line  is  in  duplicate  and  each  is  divided  into 
two  sections  at  a  switch  cabin,  in  which  it  is  possible  to  connect 
up  Ihc  two  lines,  or,  in  case  nf  necessity,  to  throw  out  of  service 
any  one  of  the  four  sections.  The  o[ieration  can  be  effected  with- 
OIU  interrupting  the  service  by  means  of  switches  located  in  cells 
of  reinforced  concrete,  of  the  same  type  as  that  adopted  in  the 
central  station.  The  switch  cabin  is  connected  to  the  generating 
station  and  to  the  substation  by  means  of  a  telephone  line. 


Massie  Wireless  Telegraph  System. 


OL'R  issue  for  July  it).  t*fO$.  omtained  a  complete  description 
»f  the  operating  ch.iracteristics  of  the  Massie  system  of 
wireless  telegraphy,  and  many  of  the  constructive  features 
of  the  ap(»aratus  crnpl<ivcd  were  mentioned  .it  that  time.  It  is 
believed,  however,  that  the  equipment  as  used  at  the  present  time 
possesses  a  sufficient  number  of  interesting  improvements  in  de- 
tails to  justify  a  more  extended  diJcussion. 

The  operating  circuits  of  the  Massie  system  arc  arranged  in 
three  distinct,  although  somewhat  interconnected,  groups.  These 
groups  may,  tor  convenience,  be  designated  as  the  transmitting, 
the  detecting  and  the  receiving,  respectively,  each  of  which  is 
designed  so  as  best  to  perform  its  particular  function.  Thus  the 
transmitting  circuits  are  arranged  so  as  to  allow  of  the  production 
of  the  most  effective  electrical  ether  waves  with  the  least  expen- 
diture of  power;  the  deleclitig  circuits  are  adjusted  to  announce 
at  the  receiving  station  that  the  sending  station  wishes  to  trans- 
mit a  message,  while  the  receiving  circuits  are  arranged  for  the 
most  eflective  results  in  interpreting  the  message. 


.\  special  controlling  switch  allows  either  one  of  the  three 
groups  to  be  used  as  the  operator  may  desire.  When  the  ap- 
paratus at  a  certain  station  is  in  active  use,  the  switch  is  so 
constructed  that  the  aerial  will  be  connected  to  the  receiving  cir- 
cuit or  disconnected  for  tninsmitting.  as  the  case  may  require. 
.'\t  all  other  times,  however,  the  aerial  is  coimecled  with  the 
detecting  apparatus,  which  contains  a  bell  alarm  in  a  relay  circuit, 
so  that  the  operator  is  relieved  from  the  tedious  task  of  "listening 


KIC.    1.-  JJAI.S  CIKCUIT-«)SIIIOLLi.\C  SWITCHES. 

in,"  and  yet  no  messages  intended  for  the  station  will  be  over- 
looked. The  switches  employed  vary  somrwhat  in  design  accord- 
ing to  the  character  of  the  stations  at  which  they  arc  used. 

Views  of  circuit-controlling  switches  for  high-power  land  and 
ship  stations  and  for  low -power  portable  sets  arc  shown  in  Fig. 
I,  while  a  controlling  switch  in  active  service  with  a  portable 
set  is  indicated  in  Hig.  2.   To  use  the  powerful  transmitting  ap- 


riC.  2. — COMPI.eTE  fUHTABLF.  SET. 

paratus  the  switch  must  be  placed  in  such  a  position  that  the- 
delicate  receiving  equipment  is  entirely  separated  from  the  aerial 
and  effectively  insulated  therefrom,  the  battery  circuits  must  be 
broken  and  the  detectors  short-circuited  and  grounded;  when  the 
switch  is  changed  so  as  to  put  the  receiving  apparatus  in  an  oper- 
ative condition  the  transmitting  circuit  is  broken.  Thus  the 
switch  device  effectively  protects  all  the  apparatus  by  making  it 
impossible  to  send  while  the  receiving  circuits  are  cIose<!  and 
vice  versa.  The  aerial  connected  to  the  receiving  apparatus  is 
separated  from  the  transmitting  apparatus  by  means  of  an  in- 
sulated micro.scopic  air-gap  termed  an  "anchor  gap,"  in  thr  trans- 
mitter circuits;  otherwise  the  antennae  would  be  grounded  through- 
the  inductance  of  the  transmitting  apparatus.  .Mthoiigh  this 
small  gap  is  sufficient  to  insulate  the  vertical  when  receiving,  it 
is  practically  a  short-circuit  for  the  high-tension  oscillations  pro~ 
duced  when  transmitting. 
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The  (ran«niitler  equipment  includes  the  usual  spark-gap,  in- 
duotant-e  coil,  condenser,  high-potential  transformer,  interrupter, 
when  direct  current  is  used,  and  source  of  energy.  Elach  of  theMf 
parts  possesses  features  of  construction  dcserN-ing  special  men- 
tion. The  spark-gap  is  surrounded  by  a  micanite  tube,  fitted  with 
a  window,  which  serve*  to  de;iden  the  excessive  noise  from  the 
di*rupturcs  and  yet  allows  the  gap  to  be  inspected  at  any  time. 
It  is  placed  uilhin  the  inductance  coil,  as  shown  in  Figs,  a  and  J- 
The  inductance  of  the  coil  may  be  varied  by  shifting  the  position 
of  the  connecting  terminal  along  the  turns,  so  that,  in  connection 
with  the  proper  ctpacily  in  the  condenser,  the  transmitting  circuits 
may  be  adjusted  to  give  forth  any  desired  length  of  electrical 
wave.  The  turns  on  each  coil  are  carefully  calibrated  and  the 
inductance  for  e.ich  position  of  the  sliding  lenninal  is  indicated 
on  the  framework,  while  the  mech^inical  nioimting  of  the  coil  is 
such  .IS  to  allow  any  desired  indiicuincc  to  be  found  at  once  by 
merely  revolving  the  coil.  * 

.-\s  a  tabic  giving  the  capacity  of  the  condensers  is  also  fur- 
nished, the  operators  can  easily  determine  the  wave  lengths  by 
the  following  formula : 

\  =  2'  r  vIT.  . 
where  ^  =  wave  length, 

I'  =  vckicity  of  light, 

L  =  inductance. 

C  =  capacity 

DifRculty  has  frequently  been  experienced  in  causing  a  spark- 
gap  to  operate  continuously  and  to  repeat  its  performance  indefi- 
nitely, a  gradnal  change  usually  taking  place  in  the  behavior  of 
the  gap.  This  change  has  been  attributed  to  the  heating  and  to 
the  ionizing  of  the  air  surrounding  the  gap.  and  a  remedy  for 
the  difiiculty  has  been  found  in  cooling  the  terminals  of  the  gap 
and  removing  the  air  from  the  immediate  neighborhood.  In  his 
latest  equipments  Mr.  Massie  builds  the  air-gap  terminals  of 
tubing  through  which  air  is  forced  under  pressure.  The  terminals 
themselves  are  cooled  by  the  expansive  action  of  the  compressed 
air,  while  the  ionized  particles  are  removed  before  they  have 
accumulated  in  sufficient  quantities  to  affect  the  operation  of  the 
gap  by  exhausting  the  expanded  air  through  small  openings  in 
the  ends  of  the  rods  The  expanding  compressed  air  is  also 
alloMed  to  flow  through  the  hollow  turns  of  the  inductance  coil 
in  order  that  the  coil  may  be  kept  at  a  temperature  lower  than 
that  which  would  otherwise  be  produced  in  the  windings  by  the 
high-frequency  currents.  Needle  valves  control  the  admission  of 
the  compressed  air  to  the  inductance  coil  and  the  spark-gap  rods ; 
an  electromechanically-operated  valve  in  the  main  supply  pipe  i« 
connected  to  the  main  controlling  switch,  so  that  the  valve  is 
opened  when  the  transmitting  circuits  are  in  use  and  is  closed  at 
all  other  times. 

A  condenser  for  an  K-kw  station  s«t  is  shown  in  Fig.  3.  The 
condenser  i>  built  of  plates  of  glass  on  which  are  secured 
sheets  of  tin-foil  The  connections  are  so  made  that  the  glass 
'tself  become*  the  dielectric,  and  the  air  is  not  depended  upon 
either  for  insulation  or  f'lr  inductive  capacity.  Each  glass  plate 
with  it«  twr>  shes't*.  therefore,  pi>N»cs4C5  a  definite  capacity,  and 
the  capacity  in  circuit  depends  upon  the  number  of  plates  in  use. 
The  immediately  near  »hcets  of  adjacent  plates  are  connected  to- 
gether by  means  of  a  spring  contact  inserted  between  them. 
These  contacts  are  mounte<l  on  rods,  and  the  alternate  rods  are 
joined  in  groups  to  bii>-l>ars,  s<i  that  the  active  capacity  of  the 
condenser  depends  u|><>n  the  number  of  rods  which  are  "in"  or 
"out."  Since  the  air  -p^ice  separating  adjacent  plates  is  not  sub- 
jected to  any  ditfcrence  of  iHitential,  there  is  no  psissibility  of  a 
disruptive  (li^chargc  fu'lween  thee  plates.  A  leakage  path  through 
air  IS  fi'itiiil,  however,  <i\ct  the  exposed  sides  and  edges  of  each 
gl.Ts  pliitr.  Fur  the  purpose  of  improving  the  insulation  and  pre- 
vrntitig  the  forni.ntioii  of  corona,  all  of  that  portion  of  the  glass 
not  C'lvrred  by  the  liii-foil  and  a  limited  section  of  the  coil  is 
given  a  coating  of  a-phaltum  vami«h  This  material  is  intended 
»olely  as  an  inmlaior  and  it  contributes  in  nr>  way  to  the  in- 
ductive rapacity  of  tlir  cuiidenser.  It  is  used  in  preference  to 
other  varnishes  as  brush  discharge  is  reduced  to  a  minimum, 
thus  pro<)ucing  a  more  defined  period  of  oscillation  and  there- 
fore sharp  and  true  wave  lengths. 


The  transmitting  key  is  in  each  case  similar  to  a  telegraph 
sender  key,  and  the  apparatus  is  of  such  a  nature  that  any  one 
familiar  with  the  Mor^r  alphabet  can  send  messages  without 
additional  instructions.  With  a  small  ps^rlable  or  boat  set  the 
key  is  connected  directly  in  circuit  with  the  primary  of  the  high- 


I 
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IKitential  transformer,  as  shown  in  Fig.  4.  When  the  energy  is 
obtained  from  a  battery  or  a  direct-current  generator  a  mechan- 
ical interrupter  is  also  inserted  in  the  primary  circuit,  but  when 
alternating  current  is  used  iIk  interrupter  is  oinitteil.  In  a  high- 
power  land  station  where  the  heavy  currents  would  tend  to  de- 
stroy the  key,  unless  an  extremely  large  and  unwieldy  one  were 
u^,  the  key  is  n^^d  merely  to  close  a  battery  circuit  to  an  clec- 
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tromagnetically  u|>eraled  oil  switch  in  the  primary  circuit  of  the 
high-potential  transformer.    (Sec  Fig.  j.) 

The  Massie  detector  is  of  the  filings  coherer  type.  Its  most 
prominent  feature  is  its  sensitiveness,  which  may  be  attributed 
largely  to  the  mivhanical  arranKcment  of  the  parts.  The  main 
axis  of  the  device  is  placed  in  the  vertical  direction,  so  that  the 
force  of  gravity  a-sisls  in  the  action  of  the  csiherer.  The  coherer 
consists  of  a  magnetirrd  needle  with  its  lower  end  supporting 
magnetic  filing's  immediately  alx>ve  a  mixture  of  non-magnetic 
filings— the  former  being  of  iron  and  the  latter  of  silver.  The 
filings  are  placed  in  a  silver-lined  cup  vshich  forms  one  terminal 
of  the  coherer,  the  magnetized  needle  being  used  as  the  otlier  ter- 
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■ninal.  The  needle  causes  the  iron  filings  to  be  arranged  in  line 
ju»l  above  the  silver  filings,  with  a  minute  film  of  air  between 
them,  thus  forming  ,-»n  electrical  path  of  high  resistance.  The 
.effect  of  an  electrical  oscillation  is  to  cohere  the  filings  and  to 
decrease  the  resistance  and  thus  to  allow  a  current  to  flow  from 
a  battery  circuit  through  the  coherer  and  a  relay  which  in  turn 
operates  a  bell  alarm  and  a  tapping  defice,  which  latter  decoheres 
ihc  filnigs  and  restores  the  resistance  to  its  normal  high  value. 
The  main  features  of  this  coherer  were  discussed  in  the  article 
referred  to  above.  On  a  flexible  brass  strip  is  securely  mounted 
jthe  silver-lined  cup,  and  to  this  is  fastened  a  substantial  glass 
lube  which  serves  for  holding  the  needle  in  place.  The  tapper 
strikes  against  the  brass  strip,  but  does  not  come  in  contact  with 
■the  glass  tube  so  that  the  breaking  of  a  tube  by  the  tapper  is 
unknown.  I'he  filings  are  completely  enclo.sed  and  the  perform- 
arce  of  the  coherer  is  not  aEFected  by  atmospheric  changes,  while 
-fhe  effect  of  external  mechanical  disturbances  is  negligible.  When 
cohered  the  resistance  is  le<s  than  50  ohms,  often  being  less  than 
one  ohm,  thus  an  inexpensive  relay  can  be  used,  which  is  an  im- 
portant f.ictor  in  the  cost  of  manufacture.  The  coherer  with  its 
1>cll  alarm  remains  in  circuit  at  all  times  when  messages  are  not 
being  tran-imitted  or  received,  and  to  it  is  given  the  task  of  an- 
■nouncing  when  a  distant  operator  wishes  to  communicate  with 
the  home  station.  Sensitiveness,  simplicity,  reliability  and  im- 
munity from  derangement  are  prime  requisites  for  such  a  device, 
and  this  coherer  seems  to  fulfill  these  requirements  successfully. 

After  the  coherer  has  announced  that  a  message  is  to  he  sent 
from  some  distant  station,  the  operator  at  the  home  station  moves 
the  main  circuit-controlling  switch  so  as  to  connect  the  aerial  to 
the  receiving  apparatus.  The  predominating  feature  of  the  re- 
-ceiver  is  its  ability  to  witlistand  rough  trealtnettt.    It  is  of  the 


size  primary  cell  connected  to  a  magnetic  make-and-break  contact 
device,  so  that  the  operator  need  not  depend  upon  signals  from 
other  stations  for  testing  the  effectiveness  and  sensitiveness  of  the 
oscillaphone. 

For  the  purpose  of  eliminating  from  the  oscillaphone  such  mes- 
sages as  may  not  be  intended  for  the  particular  station  in  ques- 
tion, an  inductance  coil  is  used  in  series  with  a  condenser,  the 
inductance  and  the  capacity  being  so  adjusted  as  to  render  the 


FIG.  5.— IMAGRAM  OF  LAND  STATION. 
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microphonic  type,  and,  mechanically  considered,  is  extremely 
simple.  The  "oscillaphone,"  as  the  inventor  terms  the  device, 
consists  of  a  steel  needle  held  in  contact  with  two  sharp  edges 
of  carbon  by  means  of  a  small  permanent  magnet.  The  ter- 
minals of  the  oscillaphone  are  formed  by  the  two  carbon  com- 
pound (carbon  and  paraffin)  strips.  The  resistance  of  the  two 
<ontact$  between  the  carbon  edges  and  the  needle  is  normally 
about  40,000  ohms.  When  the  contacts  arc  included  in  the  aerial 
circuit,  the  resistance  decreases  to  less  than  1,000  ohms,  while 
electrical  oscillations  are  being  received,  and  it  then  automatically 
increases  to  its  initial  value  when  the  oscillations  cea.sc.  The 
oscillaphone  is  connected  simultaneously  in  series  in  the  aerial 
■circuit  and  in  a  local  battery  circuit  containing  an  ordinary  tele- 
phone receiver  wound  to  1^00  «hins  resistance,  in  order  that  the 
signals  may  easily  be  interpreted.  The  loudness  of  the  signals 
received  is  adjusted  by  means  of  variable  resistance  inserted  in 
series  in  the  local  battery  circuit  or  in  shunt  to  the  oscillaphone; 
the  effectiveness  of  the  adjustment  is  ascertained  by  the  use  of 
a  miniature  electric  wave  producer  which  consists  of  a  pocket- 
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combined  circuits  resonant  at  the  single  frequency  selected  for 
this  station.  It  is  stated  that  messages  which  diflfer  in  frequency 
as  much  as  20  per  cent  from  that  for  which  the  receiving  ap- 
paratus is  adjusted  will  not  affect  the  oscillaphone.  The  resonant 
frequency  depends  largely  upon  the  inducuncc  and  the  capacity, 
and  it  varies  only  slightly  with  the  resistance  in  circuit;  tlie  sharp- 
ness of  the  tuning,  however,  depends  to  a  great  extent  upon  the 
resistance.  It  is  desirable,  therefore,  that  the  resistance  be  con- 
stant in  order  that  the  resonant  frequency  may  not  change,  and 
it  is  necessary  that  the  resistance  be  small  in  value  if  the  selec- 
tivity is  to  be  absolute.  In  some  of  his  latest  equipments  Mr. 
Massie  has  used  a  magnetic  type  of  receiver  in  which  the  resist- 
ance ill  the  oscillating  circuit  is  constant  and  of  a  negligible  value. 

In  this  device  the  telephone  receiver 
circuit  is  inductively  related  to  the 
oscillatory  circuit.  Through  the  com- 
mon magnetic  paths  of  the  two  cir- 
cuit.s  is  moved  slowly  an  iron  wire 
which  has  been  subjected  to  tlic  in- 
lluencc  of  a  permanent  magnet  When 
a  high-frequency  current  flows  in  the 
oscillator}'  circuit  the  iron  wire  sud- 
denly loses  its  magnetism,  and  the 
great  rate  of  change  of  magnetic  lines 
interlinked  with  the  telephone  re- 
ceiver circuit  generates  therein  an 
e.m.f.  which  causes  the  production 
of  a  sound  in  the  receiver.  The  "iron 
wire"  which  is  built  up  of  overlapping 
and  concentrically  arranged  spirals  of 
wire,  is  moved  along  the  face  of  the 
permanent  magnets  and  through  the  coils  by  means  of  a  driving 
mechanism  similar  to  that  used  in  a  phonograph.  The  tuning 
obtained  is  claimed  to  be  remarkably  -sharp  and  complete. 

That  the  Massie  apparatus  has  passed  beyond  the  experimental 
stage  will  be  appreciated  when  it  is  known  that  the  United  States 
Navy  has  obtained  two  is-kw,  two  lo  kw,  three  5-kw  and  three 
ykw  sets;  one  of  the  15-kw  sets  is  being  installed  at  the  Wash- 
ington Navy  Yard,  the  other  will  be  installed  at  the  Brooklyn 
Navy  Yard  and  the  eight  sets,  ranging  in  power  from  3  to  lo  kw, 
are  for  the  Pacific  Coast.  Previous  to  this  contract  the  Massie 
Company  installed  for  the  United  States  Xavy  a  3-kw  sel  at  Cape 
Henloprn,  Del.;  a  5-kw  set  at  Beaufort,  K.  C.  and  a  5-kw  set 
at  Charleston,  S.  C.  The  United  States  Signal  Corps  has  ob- 
tained two  portable  sets,  while  three  sets  are  being  used  by  the 
Coast  and  Geodetic  Sur\ey.  The  boats  of  the  Fall  River,  Prov- 
idence, New  London  and  New  Haven  Lines  are  equipped  with 
Massie  wireless  apparatus.  In  addition  to  the  above,  commercial 
land  stations  are  located  at  Block  Island,  R.  I. ;  Point  Judith, 
R.  I.;  Wilson  Point,  Conn.,  and  Cape  May,  N.  J. 
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Atmospheric  Electricity  and  Trees. 

By  Piior  A.  G.  McAoit,  U.  S.  Weaihui  Bubcau. 


I.  imCT  OF  SUNSHINE  ON  TSANSMISSION  OF  WIRELESS 

MESSAGES. 

IN  1897,  during  the  experiments  made  by  Marconi,  Slaby  and 
others  in  wireless  telegraphy,  it  was  noticed  that  more  fa- 
vorable result*  were  obtained  in  the  transmission  of  electro- 
magnetic waves  over  sea  surfaces  than  over  land.  Moreover,  if 
trees  stood  in  front  of  or  near  the  transmitting  devices  the 
messages  were  received  with  difficulty.  In  Marconi's  long-dis- 
tance experiments  in  1902,  it  was  evident  that  transmission 
at  night  was  mure  effective  than  during  the  day.  It  was  pos- 
sible, for  example,  to  send  l.joo  miles  at  night  when  with  prac- 
tically the  same  adjusimrnt  the  limit  in  the  daylight  was  about 
700  milrs.  This  difference  Marconi  attributed  to  (he  discharg- 
ing influence  of  sunliKlit  upon  the  vertical  wire^,  It  will  be  re- 
membered by  those  familiar  with  the  experimeiils  of  Hertz, 
that  he  noticed  the  influence  of  light  upon  the  terminals  of  the 
dUcharge  knobs.  Unless  the  discharging  surfaces  were  kept 
highly  polished,  the  breaking  down  of  the  air-gap  was  gradual. 
Minute  roughnesses,  dust,  etc.,  caused  a  rapid  loss ;  and  ultra- 
violet light  falling  on  the  vibrator  prevented  its  proper  working. 
Itvdeed  Herti:  mentions  that  the  knobs  of  his  vibrator  had  to 
b«  cleaned  every  fifteen  minutes.  The  experiments  of  Elster, 
Geitel,  Wilson,  and  others  have  been  based  largely  upon  this 
principle  of  the  discharge  of  highly  electrified  bodies,  by  sun- 
light. In  the  experiments  aboard  the  Carlo  Alberta,  the  dis- 
turbing influence  of  sunlight  was  again  plainly  demonstrated, 
and  Lieutenant  Sotari  showed  that  while  sunlight  lasted,  a 
greater  expenditure  of  energ)'  was  necessary. 

Perhaps  the  most  noteworthy  paper  lately  written  in  connection 
with  wireless  work  is  that  of  Major  George  O.  Squier,  U.  S. 
Signal  Corps,  upon  "The  Absorption  of  Electromagnetic  Waves 
by  Living  Vegetable  Organisms,"  published  in  December,  1904' 
In  this  paper,  there  is  discussed  the  action  of  trees  as  conductors 
of  electricity  and  the  possibility  of  using  trees  as  receivers  of 
wireless  messages.  In  a  number  of  experiments,  Major  Squier 
has  utilized  trees  as  receiving  stations. 

An  illustration  of  some  of  the  experiments  is  given  in  Fig. 
I,  in  which  N  and  P  are  nails  driven  into  a  tree;  M  a  micro- 
phone or  receiver.  In  these  experiments  a 
small  ebonite  tube  filled  with  carbon  dust 
and  having  two  steel  needles  nearly  touch- 
ing was  used.  T  is  a  telephone  and  B  a 
battery.  The  transmitting  coil  gave  a  4-in. 
fpark ;  the  wave  length  employed  was  about 
300  ft.  (91.4  meters);  and  the  frequency 
in  free  space  about  3.27  X  10'  per  second. 

It  was  shown  that  a  marked  difference  in 
efficiency  was  noticeable  with  various  trees, 
and  tliat  a  tree  with  .1  small  amount  of  leaf 
surface,  and  geiiiTally  dry  and  uiilie.tlthy 
gave  {MniT  results— and  that  a  dead  tree  be- 
haved practically  as  an  insulator.  In  live 
trce>  the  eleclriiniDlive  force  of  the  tree  will  vary  with  change 
in  the  weather.  In  Stjuirr's  experinicnl.'i  a  curve  of  volt- 
lime  variations  of  a  large  eucalyptus  tree  was  obtained  in  the 
rough  by  using  a  standard  miUi-voltmeter.  The  rcsist- 
ii>ce  of  the  tree  was  about  6,150  ohms.  The  interesting  fea- 
ture of  the  record  appears  to  be  that  the  maximum  changes 
occurred  at  times  when  the  general  influence  of  the  sun  during 
the  day  is  withdrawn  for  the  night  (6:30  p.  m.  to  9  p.  m.) 
and  when  this  again  appears  in  the  morning  (6:30  a.  m.  to  9 
a.  m  ).  The  significant  statement  is  made  that  resistances  were 
more  easily  measured  at  night  than  in  the  d.iy,  as  the  balancing 
of  the  bridge  was  then  more  readily  obtained. 

Such  changes  might  well  be  studied  with  the  aid  of  self- 
recording  multiple  quadrant  electrometers,  and  the  fact  estab- 
lished whether  or  nut  during  the  night  hours  there  is  a  minimum 
of  electrical  activity  in  the  atmosphere  while  during  sunlight 
a  rapid  ionization  goes  on,  resulting  in  a  marked  disturbance  of 
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the  electrons  and  a  consequent  dissipation  of  electrical  energy. 
Making  use  of  this  principle  it  might  be  possible  to  deviic  t 
sunshine  recorder  mure  sensitive  than  those  now  in  use. 

II.  tEllAVlOX  OF  TREES  DURING  THUNDEk  STORMS. 

Particularly  interesting  and  of  great  practical  value  is  a  knowl- 
edge of  the  behavior  of  trees  under  great  electrical  strain,  as  for 
example  during  thunder  $t*rms  previous  to  the  beginning  of  rain. 
The  question  has  a  practical  significam-e  if  it  be  remembered 
that  probably  the  majority  of  the  lives  lust  annually  not  only 
in  the  United  States,  but  throughout  the  world,  by  lightning, 
are  those  of  persons  standing  under  trees  for  shelter.  The 
loss  of  stock  and  sheep  is  also  largely  through  this  same 
cau.se.  although  in  certain  parts  of  the  United  Stales  the  barbed 
wire  fence  is  equally  dangerous.  Furthermore  no  inconsiderable 
number  of  forest  fires  are  started  by  trees  which  have  been 
struck  by  lightning. 

Satisfactory  explanations  of  the  reason  why  some  trees  are 
apparently  so  much  more  liable  to  lightning  stroke  than  other 


nc.  2.— EFFK-r  OF  LICHTXIKC  ON   A  POPIAR  TREE. 

trees  have  not  yet  been  given.  The  oak  is  especially  liable  to 
injury,  and  the  beech  only  infrequently  struck.  The  character 
of  the  root  system  is  believed  to  be  an  important  factor,  more 
so  probably  than  the  nature  ui  the  wood  or  even  lite  moisture 
content,  though  this  last  needs  careful  study.  .\n  important  mat- 
ter, as  is  shown  in  experiments  noted  below,  i>  the  condition 
of  the  tree.  Living  vegetable  organisms  behave  differently  from 
decaying,  or  dead  vegetable  fiber.  A  dead  tree  may  be  expected 
to  act  as  a  flag  pole  and  it  has  been  noted  in  the  case  of  certain 
flag  poles  struck  by  lightning  that  the  splintering  effect  was 
most  pronounced  at  the  top.  In  the  living  tree  it  would  appear 
that  the  shattering  or  splintering  effect  is  most  pronounced  in 
the  trunk  about  midway  between  the  ground  and  the  foliage. 
There  may  be  some  connection  between  this  and  the  fact  that 
people  are  so  infrequently  struck  when  standing  under  trees. 

Prof.  Oliver  J.  Lodge  once  pointed  out  that  with  a  wire  join- 
ing the  outer  coats  of  two  equally  insulated  Leyden  jars,  side 
flashes  were  strong  at  either  end  of  the  wire  and  not  obtainable 
at  the  middle,  the  middle  being  in  fact  an  anode.  In  the  case  of 
a  tree  there  is  a  large  collecting  capacity  in  the  foliage,  con- 
nected with  an  infinite  conductor,  the  ground;  by  a  vertical  re- 
sivtance.  the  trunk  of  the  tree,  which  is  in  fact  a  column  of 
vegetable  celU  filled  with  conducting  fluids.  With  electrical 
c><icillations  of  high  frequency  the  comluctivily  becomes  a  mat- 
ter of  the  amount  of  surface  area  rather  than  of  the  volume,  and 
it  is  likely.  theref<)re.  in  the  case  of  lightning  that  the  oscillations 
are  ver>-  rapid  and  the  conducting  layer  is  either  the  outer 
bark  or  the  cambium.  Dead  vegetable  ni.iltrr.  thoroughly  dried, 
acts  probably  as  an  insulator.  .\n  account  of  the  relative  liability 
of  different  kimls  of  trees  to  lightning  stroke  is  given  in  "Light- 
ning and  E'eclricity  of  the  .Air"  by  Mc.'\die  and  Henry,  BuUtti* 
So.  26.  V.  S  Weather  Hureaii.  pagt  s  (14  to  fri  It  has  also  been 
shown  by  Jonesco  that  fresh  wood  i>f  trevs  rich  in  fatty  materials 
is  a  poor  c<mductor.  while  fre*h  wiKid  rich  in  starchy  material 
is  a  k'mhI  conductor. 
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Some  illusirations  of  ihc  effect  of  lightning  upon  tree*  are 
given  herewith.  Two  photugraph«.  indicating  the  effect  of 
lighlnnig  on  a  puplar  and  a  chestnut,  Fig*.  2  and  3,  made  by 
Mr.  K.  B.  Cilvert.  show  characteristic  splintering.  The  follow- 
ing rxtract  from  the  BuUcltn  referred  to  above  describes  the 
effect  of  lightning  iy>on  an  oak  and  a  walnut: 

"In  general,  the  effect  of  lightning  stroke  on  trees  is  to  plow 
one  or  more  furrows  down  the  side,  as  shuwii  in  f-'ig.  4.  The 
tree  in  this  illustration  is  a  black  walnut  a  little  over  two  feet 
in  diameter,  situated  on  the  edge  of  a  forest  and  about  too'  paces 
from  a  barn,  which  together  with  a  dwelling  house,  the  latter 
surrounded  by  locust  trees,  slatids  on  the  knoli  of  .■»  slight  emi- 
ncntc.    The  tree  was  struck  in  January,  1801).    .■X  much  more 


riu.  .-J.— rriTtT  or  i.ichtning  on  a  chestnut  tms. 

destructive  effect  is  shown  in  Fig.  5.  The  tree  in  this  case  is  an 
oak  16  in.  in  diameter  and  about  50  ft.  high.  It  uas  struck  in 
the  summer  of  l8<)8,  and  the  photograph  from  which  the  illus- 
tration was  made  was  taken  in  March,  l89»  The  trunk  of  the 
tree  lies  on  the  right  side  of  Ihc  tree  as  it  fell ;  it  Ls  not  very 
clearly  outlined  in  the  plioti»gra|ih  on  account  of  the  dead  leaves 
that  still  cling  to  the  branche>.  The  remarkable  feature  in  this 
case  is  the  fact  that  there  is  not  a  single  vestige  of  the  effect  of 
the  lightning  stroke  on  the  prostrate  trunk  above  the  point  of 
fracture  or  splintering.    It  uotdd  seem  as  if  the  entire  force  of 


FIU.  4.— effect  of  LICHTNING  ok  a  WAtKUT  T»FK. 

the  discharge  was  felt  only  at  the  point  of  fracture.  The  ground 
at  the  root  of  the  tree  was  not  disturbed,  and  save  for  a  slight 
crack,  the  stump  is  intact  at  the  surface  of  the  ground.  An- 
other, and  somewhat  similar  case  of  complete  fracture  of  the 
trunk  of  a  tree  by  lightning,  was  observed  in  the  same  neigh- 
borhood. In  the  latter  case  there  was  less  splintering,  prob- 
ably owing  to  the  toughness  of  the  wood,  red  cedar  and  the 


stump  showed  no  injury  below  the  point  of  fracture.  Unfor- 
tunately, the  top  of  this  tree  had  been  cut  up  for  fuel  and  car- 
ried away  before  wc  could  examine  it" 

In  a  tree  there  arc,  proceeding  inward  from  the  outer  edgea 
first  the  bark,  then  the  cambium,  the  wood  and  the  pith  in  the 
order  named.  The  cambium  is  the  portion  which  probably  acts 
as  a  conducting  layer.  Cross  sections  of  trees  which  have  been 
struck  by  lightning  should  be  obtained  and  studied. 

While  there  arc  doubtless  marked  rises  in  potential  at  the  top 
and  bottom  of  a  tree,  due  to  electrical  surging,  it  is  necessary 
to  consider  as  equally  important  the  "ground"  which  the  root 
of  the  tree  makes.  Kxperiments  might  be  made  with  a  view 
of  dctennining  whether  a  metallic  conductor  from  branch  to 
earth  would  protect  the  tree.  Excellent  telephonic  "grounds" 
have  been  obt.iincd  by  utilizing  the  root  systems  of  trees.  Squier 
states  that  in  a  wooded  country,  "a  much  better  ground  could 
be  obtained  by  .attaching  the  earth  side  of  the  instrument  to  an 
iron  nail  driven  into  the  trunk  of  a  tree  or  shrub  than  by  the 
i.>rdinary  and  more  laborious  methbd  of  burying  a  conducting 
plate,  or  by  driving  an  iron  spike  into  the  earth  itself   .   .   .  " 

It  is  found  that  the  conductivity  of  a  healthy  living  tree  is 
often  $0  good  that  a  ground  may  be  had  by  simply  touching  a 


FIC-  5. — tFFECT  OK  LIGHTMNC  0.\  AN  OAK  TREE. 

wire  to  an  upper  branch  or  twig.  Experiments  indicate  that 
there  are  limitations  to  the  use  of  trees  as  grounds.  The 
root  of  a  tree  is  a  modified  trunk.  The  cambium  being  practi- 
cally continuous,  an  old  root  resembles  a  trunk  in  that  it  has  con- 
c»'ntrtc  l.iycrs;  the  innermost  of  woody  fibre  is  dead,  and  the 
outer  layers  or  feeding  roots  alive  and  capable  of  absorbing 
moisture.  Root  systems  differ  for  different  trees,  and  it  is  more 
than  likely  that  they  play  a  determining  part  in  the  fracture  of 
trees  by  lightning. 

The  line  of  strain  from  cloud  to  earth,  consists  of  the  charged 
surface  of  the  cloud,  one  plate  of  the  condenser,  the  intervening 
air  column  or  dielectric,  and  the  branch-trunk-root-carth  sys- 
tem, or  other  plate  of  the  condenser.  When  the  electric  strain 
exceeds  the  dielectric  strength,  the  break-down,  or  fracture,  oc- 
curs ;  the  main  line  of  fracture  shown  by  the  streak  of  incan- 
descent air  which  we  call  a  lightning  flash  and  the  minor  ramifi- 
cations are  the  branch  discharges.  Photographs  show  some  of 
the  more  prominent  of  these  minor  breaks:  but  there  must 
be  a  large  number  which  pass  without  notice. 

In  some  experiments  made  by  the  writer  at  the  top  of  the 
Washington  Monument  and  elsewhere,  it  was  shown  that  the 
needle  of  a  quadrant  electrnmeter  could  be  successfully  used  to 
indicate  the  degree  of  strain  in  the  air  during  the  passage  of 
a  thunder  cloud.    Moreover  the  equalisation  of  potential  caused 
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by  every  diccharge  could  be  'iciccte<l,  :iiui  it  was  discovrrfd  that 
namrroos  discharge*  uhicii  otherwise  p.issed  unnoticed  cnuld 
be  thus  detected.  Thc>e  experiments  sliouiti  repeated  and 
aoffle  measurements  made  of  the  relative  frequency  and  in- 
ICfiii^  of  the  discharges  of  all  natural  condensers.  It  might  also 
kt  ptacticabk  to  Btudr  the  differences  of  potential  between  the 
tof*  of  trtn  and  the  roots:  and  to  ddcnnine  whether  the 
<tHik  tnrtian  of  a  tree  HNnntam  the  potential  of  the  groand 
during  a  tbandenlontt,  or  wheriier  tliere  are  flwacotary  maiked 
diffennces  of  fotcnlial  at  poiMs  on  the  truttk  lystcoi,  and  «of- 
eapendbir  nodal  points  tncreaiing  liahilitjr  lo  side  flashes.  The 
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dbct  of  lightniriR  upon  trees  might  also  be  studied  hr  micrO' 
seopic  ansly<i<9  of  »ood  specimens.  . 

Some  intereixing  observations  upon  trees  struck  by  lightning 
are  given  by  fC  £.  F.  Schmidt  in  EUktrotfcknucHf  Zeittckrift  for 
September  j.  igos.  The  trade  of  the  disdiarge  seemed  lo  he 
along  certain  grooves,  following  the  grain  of  the  wood.  *  By 
injecting  staining  fluid  in  the  roots  of  some  maples  and  oaks 
i*.  appeared  ili.i-         "a-  lar'n'd  uii  die  trunk  in  certain 

narrow  paths  It  u.is  ilior^  i  in  arRtud  iliat  :hc  electric  discharge 
probably  p;r-is  the  |      I'I.imIic*  to  the  roon  along  these 

paths.    For  wireless  work  one  connection  should  be  made  at  that 

KCS.  9,  lO  AND  II.— WACSAM*  OF  EXfWUHE.STS  +  5  AND  6. 

portion  of  the  irinh  where  one  of  thesir  lines  of  connnunicatiotr 
«an  be  tapped,  and  the-oHwr  otmnectiott  with  the  biaachcs  cor^ 
responding, 

ni.  A  raaaiauaiujEcror  n»  AtMOUNiaic  ukthcitv. 

111  Rowland  and  Morrill  <lcvi«ed  a  mcclianical  collector 

to  take  the  place  of  tlic  Tlmmsnu  watir-dropper  in  common  Hie. 
The  principal  objectiou*  t<i  tVr  water  dri  pj"  r  .iri  the  change 
in  head,  the  varying- character  <ti  the  jet  and  the  freezing  of  the 
water  during  winter  months.  The  ::tcch:iuieal  collector  referred 
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10  above,  which  wa*  do'^cribrd  in  ilii'  report  of  Prof  Mcnden- 
hall,  consisted  of  a  revolving  snn  il-ivciT  h;-  heavy  clockwork, 
which  arm  alirrnaiely  covrinl  ^in  l  mi  ^.t^  iI  the  cap  Of  an  in- 
sulated coiulucior  called  the  iiid»cu>r.  The  arm  was  connected 
with  canl|.  The  indnctor  tea*  sllernately  connected  with  the 
growid  atid  to  an  elcctrumcicr.  So  definite  results  woe  ob< 
taincd  with  this  collvrior  o«in(t  to  causes  beyond  the  control  of 
the  designers.  There  is  nu  reA<.ott  to  think  tb^it  a  mechanical 

collector  CftUStfiteted  on  (1ie»e  line*  would  rtot  be  efficient-  An 
Jmprovemrtit  iiii(;hl  Ik'  cff<i"i-il  h\  i\\r  »ii1i<lituli'>n  of  two  rubl>cr 
<Iiic«,  carrvMiB  irri  illic  srriori.  itir  discs  revolving  in  opposite 
directions.  In  )••.!■  !■  ir(  w;ii>  r  <lrii|ii>ir.  nitrate  of  lead,  match  or 
Aame  coliecnn-,  a  roiUctor  u^n)g  mercury,  might  be  empiojcd, 


the  drops  falling  Wtvsecii  the  fa.  cs  of  the  diKS  and  being  cauglit 
in  a  proper  receptacle  an  1  rfinrned  to  the  dropper  mcchan;L-ally. 
A  constant  pres.ssirc  cnnlil  <-a>ilv  be  maintained.  It  might  also 
be  desirable  fur  cnrrui.iraiive  st'.:diea  10  pTOfide  1  dibride  of 
radium  receptacle  on  the  collector. 

iv.  wntELESs  BxretniRNTs  with  tkees 

Mr,  W.  W.  Thomas,  in  cliatije  r.f  tlie  Wi-athcr  HiirtMU  uffice 
at  Mount  Tamafpais,  made  the  iolio»ing  Experiments,  bearing 
chietly  upon  the  conductivity  of  freshly  cut  trees.  The  apparatus 
used  consisted  of  two  aerials,  each  ao  ft.  in  length  and  composed 
of  seven  sirands  of  No,  14  copper  wire.  The  receiving  set  COUp 
sisled  of  a  portable  outfit,  comprising  a  wave  detector  and  neoa^ 
sary  adjuncts.  The  sending  set  consisted  of  fhe  ush{1  coil  and 
acri.il  ,'>nd  3  sf>ei-tai  '*i-vit-e  irrr  makhig  and  breaking. 

Experiments  i,  j.  ,i  and  4. 

The  object  it  the  cxi'criment  indicatcii  in  I  im  <•  u  i-  t  1  k  it  the 
effectiveness  oi  the  ap;^arit<.!=  A  i.urt.ib'.e  rctt-iver,  K,  was  con- 
nected with  the  vertjcal.  there  being  no  ground  connection.  The 
sigiuls  could  be  plainly  heard  in  the  telephone. 

The  object  of  the  cxperimoit  of  Fig.  7  was  to  test  Sguiei^S 
Statement  that  electronuBnetie  waves  are  received  by  a  living 
bw.  Receiver,  R,  was  connected  with  a  IMng  bush  having 
luxoriant  foliage,  ts  ft  high  and  aoo  ft.  from  sending  station. 
The  signals  were  heard  easily,  thus  confiradng  Si|ttier's  view. 

The  object  of  the  experiment  indicated  in  Fig.  8  was  to  elimi- 
nate the  foliage  and  the  trunk  of  the  tree  and  tcst  electtO' 
magnetic  effects  through  the  gioHnd.  1i*he  signals  were  heard, 
but  less  distinctly. 
Exftrimtntt  Nos,  4.  5  and  du 

The  otject  of  the  experhncnt  shewn  in  Fig.  9  was  the  eiiinina- 
lion  of  tranlc  and  toots,  and  to  test  whether  signals  could  be 
heard  with  the  receiver  instilalcd.  Neither  gfouad  wire  nor 
vertical  was  u«ed.    The  signals  were  heard. 

l  ig  ii>  i:if  .v's  the  circuits  used  to  test  the  cap:ifit>  of  two 
if  iiL.ti wires,  each  2$  It.  in  length,  oonnccted  with  the  rc- 
ci  1       Illy.  The  signals  were  heard  distinctly  from  a  distance 

OI  t««i  ft. 

Fig.  II  shows  the  circuits  when  two  wires  were  connected  with 
a  telephone  receiver  and  fhe  loose  ends  earthed  30  ft.  apart.  No 
battery  was  used.  The  vertical  was  removed  from  the  induction 
coil,  but  one  terminal  of  the  coil  remained  connected  with  the 
earth.  The  signals  were  heard  distfaictly.  It  is  seen,  therefo*^ 
that  electromagnetic  effects  can  be  detected  regardless  of  trees 
and  roots,  unless  ii  be  that  the  surronnding  trees  and  root 
systems  act  as  anteimie. 
ExfcrimcNt  jV".  7. 

The  receiving  .ipparatus  was  set  up  as  shown  in  Fig  12,  600 
ft  from  the  transmitting  station,  and  the  strength  of  the  signals 
(which  were  dear  and  very  distinct)  were  earefuVir  noted. 

The  vertical  was  parted  at  X,  and  a  thrifty,  live  bnsh,  foli 
of  sap,  and  about  10  It  in  length,  which  had  just  been  cut  off  at 
the  roots,  was  infrotlticod  into  the  break,  •^tiown  in  Fig.  IJb 
at  U:  the  bush  thus  became  a  part  of  the  aerial;  not  the  faint- 
est iignal  (  ilil  t-c  In  ird  The  arrangements  were  atlernated 
a  number  of  times  with  the  result  that  signals  were  always  heard 
rtith  ij  ami  never  hc:ird  with  13.  The  bush  failed  lo  conduct  the 
osciilaiions.  The  effect  is  the  same  as  introducing  impedwce. 
Hrpfriment  Ho.  ft 

The  seiidiuK  apparatus  was  set  up  near  a  large  coil  of  cable 
I  Ic.id  covered  1  The  spark  gap  was  si-t  at  about  one-eighth  inch. 
Two  wires,  <i  and  It  (Fig.  I4>,  were  attached  to  the  sheathing 
of  the  cable  and  the  loo<e  ends  placed  conveniently  ne.ir  the 
vertical ;  h  was  parted  ami  a  live  bush  w^as  introduced  into  the 
break  fpoii  touching  llic  vertical  with  a.  while  the  coil  »a» 
in  operation  sparks  ceated  to  CfOss  the  gap,  but  touching  the 
vertical  with  b  made  na  apparent  reduction  in  the  amount  of 
spark  crossing  the  gap. 

P.xprrutu-t}t  .Vii.  (>. 

The  vertical  was  erected  at  a  railroad  track  joo  ft.  from  the 
wireles*  staticn  A  capacity  was  used  as  a  ground  for  the  re- 
ceiver.   An  initulated  wire,  O  (Fig.  15).  was  connected 
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«ae  of  the  rails  of  the  t»ck>  and  the  looee  end  «« 
cdovcaicntly  anr  the  reeeiver.  An  intnlatxd  wire,  M.  wu  con- 
nected lO  ft  above  gtOimd  to  a  young  tree  30  ft.  in  height,  and 
the  loOM  Cfld  of  the  wire  placed  near  the  receiver.  Loud  and 
dear  signals' were  heard  through  tln'  n-cr'\  .:r  ■•uthrpiit  nihcf  O 
or  M  being  i-onnected  with  the  ttnivcr,  Lpoii  holding  O 
ag-iir^t  :lic  vertical  at  A'  ttie  signals  ditappcarcd  at  once.  On 
removirg  O  and  connecting  .If  with  the  vertical  at  X  the  signaU 
rewpcarad  at  dearly  uid  dittinctly  as  at  lifst;  O  vA  M  wctc 


ni.    15— UlAtikAM  OK  rxfUIIMCS'T  t> 

■Jternateiy  connected  at  A'  aeveral  tintes  with  the  same  results 
in  each  case,  ut  tott  shown.  The  conwcl,  M,  was  then  moved 
down  the  tree  and  again  alternated  with  O  ia  coimectUMia  with 
F  at  X.  but  with  the  same  renilti.  The  wire,  0,  would  mdily 
conduct  the  electrical  o^cillntions  from  the  vertical  to  the  ground 
at  the  rail,  thus  cutting  out  the  receiver  entirely,  but  the  tree 
woitld  not  10  oonduct  the  oseillatioas  from  the  vcnkai  to  tiic 


was  eonaected  by  a  short  wire  to  ;hc  same  tree  at  a  r"^:!it,  >', 
about  one  foot  from  the  grtujiiU.  Not  thr  t.iintett  signal  could 
be  heard.  '!  he  c  uitr  c;,  X,  was  made  clc?.-r  closer  to  Y,  but 
still  no  siguiU  were  lK';ird.  When  ,V  and  Y  were  finally  brought  in 
contact  the  signals  reappeared  with  the  same  strength  as  when 
the  vertical  was  connected  as  shown  in  Fig.  17.  This  is  similar 
to  the  second  part  of  Experiment  8.  and  proves  tittt  the  tree 
trunk  acts  as  an  impedance.  The  lame  resnlt  would  follow  hf 
the  introduction  of  a  diohc  coil.  Squicr  noles  thit  evcit  100 
ohms  will  materially  modify  ^e  li^li. 
Exptnment  Ho.  ti. 

A  -i  ciHjii  I  I  I  . II.'  runductor,  lead-covered  cable.  15  ft.  long, 
ua.*  suspended  in  free  air  from  an  insulator,  as  in  Fi^  19.  The 
sheathing  was  ground  by  a  wire,  m,  leading  to  the  root  of  a 
tree.  On  connecting  the  cable  wires  lo  the  vcftii^  pole  of 
the  receiver,  the  signals  were  heard  distinctly.  The  distince  was 
about  600  it. 

Exfierimfni  .\'o.  i.v 

The  vertical  used  was  50  U.  long,  and  cage  Shaped.  A  primary 
ground  wire  of  msulatcd  copper  wire  with  sevoral  branches  was 
connected  to  green  scrub  oaks  M  the  earth  line^  aS  indicated  in 
Fig.  20.  A  secondary  grotind  consisting  of  a  single  ovfcr  wiie 
was  connected  to  the  top  ol  a  gnen  scmh  oak.  Signals  from 
the  sending  station,  4110  yards  dialant,  were  plainly  heard  with- 
out any  ground  connection  and  receiving  box  insulated  from 
earth.  The  signals  were  slightly  increased  on  introducing  a 
primary  ground.  When  both  the  vertical  an4  the  primary  ground 
were  coanectcd  to  the  vertical  post,  the  signals  were  greatly 
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ground.  Changing  tlK  position  of  M  on  the  tree  made  no  ap- 
parent diifcrcnoe  in  the  results  obtained. 

Exfrrimtnt  \o.  :o 

While  making  experiment  No,  to  it  w^-  t  nin  l  tliit  a  long 
insulated  wire  hanging  over  an  einb.inkmint  liririi  as  a  vertical; 
hcnee  the  arrangement  in  this  experiment  Ihe  upper  end  of 
the  wire,  M,  was  connected  to  the  receiver,  and  signals  were 
tieard  djatuictly.  Connecting  M  to  a  small  tree  30  ft.  below  made 
no  apparent  differeitce  in  the  strength  of  the  signals ;  M  was  con- 


reduced,  bat  were  not  entirely  eliminaud.  The  secondary  ground 
wire  had  no  effect  whatever  upon  the  strength  of  the  signals. 

Bxftrimtnt  Nv.  14. 

The  two  wires  of  a  head  tdtylianet  ^  and  0  (Fig.  21 ),  were 
conneeted  near  each  other  at  the  base  of  a  tree.  No  signal  was 
heard.  When  H  was  moved  higher,  as  ^fn  im:  at  .'ft.  H.-.  /h. 
the  signals  increased  in  stretigth  until  I'U  >  rcaciied  When 
the  terminals  were  left  at  /I  and  B4  and  tin  M.Ttical  was  discon- 
nected from  the  induction  coil,  sigiiai*  were  heard  as  before. 
When  the  vertical  was  repl.nced,  and  the  ground  wire  of  the 
coil  was  disconnected  no  signals  were  heard.  The  distance  was 
aboMt  jo  fl. 
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nccled  further  and  funber  down  the  tree,  but  the  results  remain 

tmshanged. 

Experiment  No.  II. 

The  uiini::g  .ipparat  ,•  w.T.  arr:tnKf(!  as  shown  in  Fin  17 
The  sig(i;.l-.  wf  ie  loud  and  clear.  The  vertical  was  then  released 
from  the  receiver  and  connected  to  a  small  tree  at  a  point,  .Y. 
three  or  four  feet  from  the  ground  (Fig.  18).  while  the  rccci\'CT 
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Bxptriment  N».  15. 

For  this  experiment  there  was  used  a  section  of  lead>covercd 
cable  (Fig.  32),  15  ft  in  length,  having  its  sheathing  earthed,  and 

its  inner  wire  ronnect<:d  to  R,  ;ind  nu  cltjclncnl  <:ori:if ction 
between  the  iiieathing  and  tlic  iiitn-r  win:  .\  loW  of  vviic  nclliiig 
having  a  fine  mesh  was  wvifipcd  arniril  R,  completely  covering 
it,  top,  bottom  and  sides.    The  telephone  wires  were  kept  en- 
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lirely  within  ihe  wire  covering.  Signals  were  heard,  ind  they 
were  scarcely  less  distinct  than  those  heard  when  the  netting 
was  removed.  The  only  openings  in  the  wire  covering  were 
those  just  stifikicnt  to  admit  the  aerial  and  the  ground  wire. 
However,  these  openings,  though  small,  were  sufficient  to  admit 
enough  radiations  to  distinctly  affect  Ihe  receiver. 

The  following  apparatus  was  used  in  these  experiments:  Two 
aerials,  each  20  ft.  in  length  and  composed  of  7  strands  of  No. 
14  copper  wire.  One  of  these  aerials  together  with  a  portable  re- 
ceiving set  constituted  the  receiving  outfit,  while  the  other  .terial 
together  with  a  small  induction  coil  actuated  by  the  current  from 
four  dry  cells  constituted  the  sending  outfit.  The  maximum 
spark  length  used  was  one-fourth  inch. 

An  automatic  device  for  operating  Ihe  sending  apparatus  dur- 
ing the  absence  of  the  writer  in  making  the  experiments  was  de- 
vised and  put  in  operation.  This  consisted  of  a  lipping  water 
bucket  arrangement  actuating  a  mercury  commutator.  During 
part  of  the  time  occupied  by  the  bucket  in  tipping  from  one 
position  to  another,  a  circuit  was  completed-  A  gallon  of  water 
was  sufficient  to  operate  the  device  for  several  hours. 


The  Boston  Kdison  Company's  Natick  Station. 


In  the  extension  of  it.<  distributing  system  to  the  westward 
the  Edison  Electric  Illuminating  Company  of  Boston  has  found 
it  nci'essiry  10  establish  sub-stations  at  important  centers  of 
P<ipul;ition,  in  several  cases  replacing  old  steam  plants  by  modem 
transforming  and  distributing  e<]uipnient.  The  lines  of  this  com- 
pany now  reach  as  far  west  as  Holliston.  a  town  about  25  miles 
from  Boston.  The  main  generating  plant  of  the  system  at  L 
Street,  South  Boston,  supplies  power  to  a  large  number  of  cities 
and  towns  outside  the  limits  of  Boston  proper,  and  the  Natick 
and  South  Framingham  district  is  served  through  a  goo-kw  dis- 
tributing station  located  in  the  town  of  Natick  on  the  Saxon- 
ville  branch  of  the  Boston  &  Albany  Railroad.  Several  features 
of  this  station  are  of  interest  in  view  of  its  replacement  of 
Ihe  old  bell-driven  steam  plant  which  formerly  supplied  the 
Natick  territory  »;ith  electricity. 

The  Natick  station  or  "Station  No.  23,"  as  it  is  known  on 
the  Edison  system,  at  present  supplies  current  for  lighting  and 
power  to  the  towns  of  Natick,  South  Framingham.  Ashland, 
Cochituate,  Holliston  and  to  the  sections  known  as  Saxonvilte, 
Framingham  Centre  and  also  the  street  lighting  of  the  town  of 
Wellesley.  All  the  power  and  light  sold  in  lhi>  territory  is 
supplied  by  60-cycIe  alternating  current  The  current  is  gen- 
erated at  the  L  Street  station  in  South  Boston,  transmitted  to 
the  Zeigler  Street  sub- station  in  Roxbury  and  thence  to  the  Ded- 
ham  sub-station,  whence  it  is  brought  into  Natick  at  a  potential 
of  6.350  volts  in  three  three-phase  circuits.  About  half  a  mile 
of  the  Natick  lines  is  placed  underground,  between  the  station 
and  the  town  center. 

In  order  to  remodel  the  old  power  house  it  was  necessary  to 
tear  out  all  the  equipment  which  had  fonnerly  carried  the  load 
in  the  territory  served,  and  to  install  an  entirely  new  outfit  in 
the  renovated  area.  The  old  power  plant  consisted  of  a  boiler 
room  and  an  engine  room  with  a  low  basement  beneath  the 
latter,  the  station  being  a  brick  structure  with  a  tar  and  gravel 
roof.  These  two  rooms  were  retained  in  laying  out  the  new- 
plant,  the  old  brick  stack  being  painted  while  and  labeled  "Edi- 
son Light"  in  striking  letters  for  the  benefit  of  passersby.  An 
tlluniinalcd  sign  is  also  in  use  on  the  >lack  as  noted  eUrwhere 
in  this  i>5iie. 

The  sub-slation  it  characterized  by  ample  room  and  excellent 
natural  light  supply.  The  old  boiler  rrx>m  is  now  occupied  by 
an  II.  B.  Smith  No  3  Mercer  boiler  for  steam  he.iting  the  build- 
ing,  special  toilet  and  washing  f.icilitics  for  the  employes  and 
a  linemen's  storeroom,  which  is  partitioned  off  with  a  screen 
from  Ihe  re*t  of  the  room.  The  water  for  washing  is  electrically 
healed  by  a  40-gal.  lank  supplied  by  the  Simplex  Electric  Heat- 
ing Company,  of  Boston,  the  coil  operating  at  ito  volls  alter- 
nating. The  basement  is  un<<cu|>ird,  except  by  induction  reg- 
ulators connerted  in  the  outgoing  lines. 

The  engine  ror.m  of  the  "Id  plant  is  now  the  transformer  and 


switchboard  room.  It  is  S4  ft.  long  by  48  ft.  wide,  with  a  con- 
crete floor  and  a  roof  supported  by  wooden  trusses.  It  contains 
a  row  of  high-tension  switch  cells,  900  kw  in  transformers,  a 
distributing  switchboard,  storage  battery  charging  set  and  four 
50-light  tub  transformers  with  appropriate  panels  for  arc  lighting 
service.  General  views  of  the  lr,in«former'<.  and  switchboard  equip- 
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iiieni,  ilic  former  also  -.howiiig  ilic  uiritiK  10  the  iransfornicr-,  are 
given  herewith.  Pruliahly  ihc  nnsi  iiiifrfsting  feature  of  the 
sub-stalion  is  the  great  flexibility  of  its  electric  wiring,  although 
another  inlerc-'ling  poini  is  found  in  llu-  fact  that  there  is  not 
a  revolving  piece  of  machinery  in  the  plant,  with  the  exception 
of  the  battery  charging  motor-generator  set  and  the  transformer 
blowers. 

The  6.3SO-voll  current  from  Dcdham  enters  the  station  in  three 
circuits  brought  up  through  the  floor  behind  the  switch  cells,  in 
insulated  lead-covered  cables.  After  passing  through  end  bells 
and  current  transformers  the  ctirrent  is  led  to  the  switch  cells. 
There  are  six  of  these  cells  occupying  a  space  ao  ft.  long  and  3 
ft.  8  in.  wide,  with  a  clear  space  of  3  fl.  i  in.  between  the  cells 
.ind  the  wall.  There  are  six  double-throw,  triple-pole  automatic 
oil  switches  here,  and  two  sets  of  three-phase  bus-bars.  Any 
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incoming  set  of  lines  can  be  thrown  upon  either  set  of  buses. 
From  the  6,350-volt  buses  are  supplied  the  transformer  banks, 
as  shown' in  the  diagram.  There  are  two  sets  of  stationary 
transformers  and  a  group  of  tub*.  The  »tatii>nary  transformers 
consist  of  three  joo-kw  air-blast  units  and  three  oil-cooled,  too- 
kw  transformers,  delta-connected  in  the  primaries  and  star-con- 
nected with  a  neutral  wire  in  the  secondaries.  The  secondary 
vi>llagc  is  2J0O. 

'I  he  high-tension  air-blast  transformers  are  cooled  by  i«" 
j.S-in.  Buffalo  Forge  Company's  blowers,  each  driven  by  a  2-hp, 
2Jo-\i<li,  three-phase  induction  motor.  Disconnecting  oil  switches 
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hand-<iprratcd  arc  provided  111  the  high  ltnsion  lines  a(  the  tran»- 
former*  and  knife  swilches  in  the  secondary  leads.  Recording 
and  indicating  wattnalers  arc  installed  with  Miitabic  transformerj 
in  the  high-tension  side  of  the  station  between  the  oil  switches 
and  rhe  transformer  primaries.  All  fi,350-volt  lines  arc  run  over- 
head through  the  station  in  plain  sight,  an<l  the  wiring  is  painted 
while  to  render  it  conspicuous. 

I'he  battery-charging  see  consists  of  a  lo-hp  Wagner  single- 
phase  induction  motor  wound  for  104  volts  and  direct-connected 
to  a  S7-amp.,  115-volt  Wagner  generator  running  at  1.800  r.p.m. 
A  charging  panel  is  installed  in  connection  with  this  set,  which 
if  used  for  electric  automobile  charging,  which  is  rapidly  becoming 
.Til  impcirlatit  feature  of  the  service. 

The  distributing  switchboard  consists  of  five  blue  Vermont 
marble  panels  upon  which  are  mounted  the  various  automatic 
ml  swilchcH  and  in>triiincnts  controlling  and  measuring  the  Out- 
Koing  leads.  This  Ixiard  carries  2,joo-voli  service  in  two  Sets 
of  four-wire,  three -pliase  bus-bars  Kilher  set  of  transformer 
secondaries  can  be  thrown  upon  cither  sel  of  l)u>.e».  and  any  out- 
going circuit  can  likrwi<.e  lie  transferred  fr<im  one  bus  group  to 
the  other.  The  .lu-xiliary  circuit  for  the  release  of  oil  switch 
trip  coils  is  operated  at  110  volts.  Kach  rnilgoing  circuit  is 
equip|»ed  with  an  l-'Iden  circuil  breakcr,  poleniial  and  current 
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transformers,  induction  regulator  and  recording  wattmeter.  The 
oil  switch  relays  arc  connected  .•.o  that  if  a  heavy  overload  occurs 
upon  any  phase  the  other  phases  from  that  bus-bar  set  will  be 
open-circuited.  The  di-tributing  circuits  are  mainly  single-phase 
lines,  none  smaller  than  No.  j  wire  being  used.  The  J..tOO-volt 
buses  are  buill  up  of  joo.ooo-c.m.  cable,  .ind  llie  diNlribiiting  bwird 
is  installed  7  ft.  from  the  nearest  parallel  wali. 

I'he  tub  transformers  arc  supplied  by  a  single  «et  of  three- 
phase  bus  No.  o  leads  running  overhead  from  the  fi.^so-volt  oil 
switch  compartment  tn  the  group  of  tubs.  Totalizing  wattmeters, 
indicating  and  recording,  arc  connected  between  the  oil  switch 
com|i;irlinents  and  the  transformers,  and  one  lead  of  each  outgoing 
.ilteriiaitii|j  current  arc  circuit  is  equipped  with  a  I'almer  short- 
circuiting  trip  which  prevents  the  building  up  uf  high  potentials 
as  the  transformer  cnils  c<ime  together,  by  opening  the  primary 
circuit  at  the  moment  the  break  occurs  in  the  secondary. 

The  (>.,t50-\olt  buses  arc  of  No.  0000  section.  The  Wellesley 
street  lighting  circuit  is  entirely  of  llie  incandescent  type  at 
present,  so  this  line  is  taken  off  the  i.joo  volt  distributing  board; 
the  two  tran»fi>rmers  shown  on  the  tbKir  in  the  cut  being  merely 
temporary.  The  circuit-breakers  in  the  plant  are  all  of  the  Condit 
type  and  all  the  rest  of  the  electrical  e<|uipiueiil  was  supplied  by 
the  General  Electric  Company.  The  lighting  of  the  distributing 
switchboard  is  very  eflfeclively  accomplished  by  a  series  of  five 
l6-cp  incandescent  lamps  set  in  a  long  horizontal  reflector,  shown 
in  the  illustration.  The  incandescent  lamps  arc  mounted  on  the 
switchfKiard  itself.  The  transformer  room  is  lighted  by  nine  four- 
light  clusters  of  ifvcp  units,  and  the  distributing  switchboard  is 
16  ft.  long  and  7  ft.  high.  The  middle  panel  is  devoted  to  the 
transformer  secondaries  and  the  outgoing  lines  are  controlled  by 
the  others. 


The  Diversion  of  Water  from  Niagara. 


By  Alton  D.  Adams. 

Water  diverted  from  the  Great  Lakes  or  Niagara  River  re- 
duces by  just  So  much  the  volume  that  goes  over  the  Falls,  but 
ihe  relative  effects  on  the  two  cataracts  depend  on  the  point 
at  which  the  diversion  takes  place.  The  Chicago  Drainage 
Canal  which  diverts  Lake  Michigan  water  to.  the  Mississippi 
River,  the  Welland  Canal  which  carries  water  from  Lake  Erie 
to  Ontario,  and  the  Eric  Canal  which  allows  water  from  the 
lake  of  that  name  to  flow  over  the  Niagara  escarpment,  all  lower 
the  river  level  along  its  entire  length  above  the  Falls.  Such 
general  reduction  in  the  level  of  the  upper  river  diminishes  the 
volume  of  water  at  both  the  American  and  the  Horseshoe  Falls, 
but  the  eflfcct  on  the  former  is  much  the  more  notable,  because 
the  bed  of  the  channel  on  the  New  York  side  of  Goat  Island 
IS  as  much  as  ten  feet  higher  than  that  on  the  Can.idian  side. 
.■\s  a  result  of  this  difference  of  elevations  in  the  two  channels, 
and  of  the  fact  that  the  one  alxjvc  the  .\merican  Kills  is  only 
one-eighlli  as  wide  as  tlwt  r>ii  Ihe  Canadian  side  of  Goat  Island, 
it  is  estimated  that  as  much  .Ts  ■»  per  cent  of  the  entire  dis- 
charge of  the  river  goes  over  the  Horseshoe  Falls.  From  all 
these  facts  the  inference  has  been  drawn  that  the  diversion  of 
certain  quanlilies  of  water  from  the  Great  I.akes  and  the  Niagara 
River,  put  by  one  authority  at  80.000  cu.  ft.  per  second,  would 
lay  bare  the  precipice  over  which  the  American  cataract  plunges. 
This  opinion  must  be  taken  with  some  limitations.  If  80,000  cu. 
ft.  of  water  per  second  are  diverted  from  Niagara  River  along 
the  New  York  bank,  within  a  mile  above  the  head  of  Goat  Is- 
land, there  can  be  little  doubt  that  the  .^mericatl  1-alls  will  be 
totally  destroyed.  A  similar  result,  at  times  of  low  water, 
would  probably  follow  the  diversion  of  water  at  thi.s  rate  from 
any  part  of  Niag.ira  River  or  the  Great  Lakes,  above  the  head 
of  Goat  Island.  But  .1  large  part  of  the  present  and  prospec- 
tive diversion  of  water  from  Niagara  River  takes  place  along 
the  Canadian  bank,  at  points  i.ooo  to  4.000  ft.  above  the  crest 
of  the  Horseshoe  Falls,  .^dd  10  this  the  fact  that  the  river 
descends  fully  50  ft.  on  Ihe  Canadian  side,  and  more  than  40 
ft.  on  the  New  York  side  of  Goat  Island,  along  a  distance  of 
3.000  ft.  above  the  crests  of  the  Falls,  and  it  is  evident  that 
the  operation  of  the  power  plants  in  Queen  Victoria  Park  must 
be  largely  at  the  expense  of  the  greater  of  the  two  cataracts. 
Detailed  examination  of  the  intake  works  of  the  power  plants 
makes  this  point  clear. 

Three  large  elcciric  power  plant*  now  have  intakes  along 
the  water  front  of  Queen  Victoria  Park,  and  there  is  also  Ihe 
intake  for  the  comparatively  small  plant  of  an  electric  railway. 
First  or  highest  of  these  intakes  is  the  one  jn.sl  above  the  Duf- 
ferin  Islands,  and  opposite  the  upper  end  of  Goat  Island,  fully 
4XX)0  ft.  from  the  crest  of  the  Horseshoe  Falls.  This  intake  is 
618  ft.  long,  and  the  water  between  its  piers  has  a  depth  of  13 
ft.,  when  the  low  level  of  the  river  is  553  ft.  al)ovc  the  sea.  .\t 
times  of  high  water  the  surface  of  the  river  at  this  intake  is  560 
to  j6l  ft.  above  sea  level  and  Ihe  depth  is  about  20  ft. 
Some  few  feet  downsiream  from  the  lower  end  of  this 
intake,  which  runs  out  diagonally  from  the  shore,  comes 
the  npper  line  of  the  series  of  cascade*  over  which  the  water 
de«i-ends  more  ih.nn  .w  fi.  lo  the  crest  of  Horseshoe  Fal!<.  .Across 
and  above  Ihe  river  from  the  intake,  the  natural  water  level  i* 
al>fml  th,it  named  above,  and  water  drawn  from  lite  forehay  fed 
by  the  intake  will  affect  the  level  of  the  entire  river  ."iJKive  the 
head  of  Goat  Island.  While  the  greater  part  of  the  water 
diverted  from  the  river  at  this  point  must  come  from  the  G»- 
nadian  channel,  it  will  no  doubt  diminish  to  some  extent  the 
flow  over  the  American  Falls.  Three  steel  pipes  will  lead  from 
this  intake  and  forebay  to  the  Gorge  below  the  Falls,  and  of 
these  pipes  two  have  a  diameter  of  18  ft.  each,  and  the  third  a 
diameter  of  20  ft.  No  limit  seems  to  be  placed  on  the  volume  of 
water  to  be  carried  by  these  pipes,  save  that  due  to  their  diame- 
tyrs.  friction  and  slope,  which  latter  is  j8  ft.  in  a  length  of  6,180 
ft.  .At  present  it  is  understood  that  the  plans  call  for  the  car- 
riage by  these  pipes  of  about  nxxM  cu.  ft.  of  water  per  second. 
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but  it  is  computed  that  only  sbout  90  ft.  of  the  head  will  be 
required  to  maintain  th»  fate  oi  dtachafsct  ao  that  the  renaain- 
ing  »  ft.  of  drop  in  thete  pipe*  may  be  vtiliied  to  obtain  a  laifar 
Row.  BMides  tlw  drop  of  aB  II.  along  tiKw  l8  and  to-tt.  pipes, 
(Acre  is  mn  additional  head  of  at  lent  19  ft.  that  may  be  vied 
to  mcrease  their  caie  o{  discharge,  ■*  the  centers  of  the»e  pipes 
at  the  f»tc  bouse  that  marks  the  tower  end  of  the  forcbay  1$  19 
ft.  beneath  the  t  ''.i   u.in-:  U-vcI  -hrrc     N'c.vt  :ii  p'j.nt  of  posi- 
tion, .ilong  the  water  iront  01  Qu«ii  V;Lt<iria  i'.irk  i&  an  intake 
;itul  1  in  bay  that  begins  at  a  point  in  the  river  about  2.aoo  it. 
aUive  the  crest  of  Horseshoe  Falls,  and  runs  diagonally  into  the 
bank.    Along  the  upin  r  line  of  this  intake,  the  low  level  of  the 
river  is  about  SJ3  ft.  above  sea  level,  and  this  is  also  the  eleva- 
tion of  the  great  gathering  dam,  with  a  bull -nose  at  its  upper 
end,  that  nma  up  and  oat  frooi  the  shore  of  Queen  Victoria 
Park,  until  it  rcnehea  a  powt  tin  ft.  from  the  old  line  of  the  hank. 
Ffom  the  boll-noee  of  this  gatheting  dan  to  the  h>w«r  ond  of 
the  failake  above  the  Dufferin  Islands,  as  before  described,  is 
about  1.100  ft.,  and  in  this  distance  the  river  drops  some  ao  ft., 
or  from  elevation  5Sj  to  jjj,  at  low  water,  over  two  lines  of  cas- 
f.Mli  >     Tin  first  or  highest  of  these  two  (arcades  crosses  the 
Canad>an  rh.mnel  from  0»"^n  Victoria  Park  to  a  point  on  the 
*h<jre   ji  Goat  I-I.-i-".;  .iLi.  ui   i:xi  It    IhIh-.s   1:%  In  :..!,    nid  ;i  little 
above  ili«  Three  Sister  and  Little  Brother  ^slan(i^     Ali(>-.:t  400 
ft.  downstream  from  this  first  or  upper  cascside,  tiu  r.-iiLidian 
channel  i«  crossed  by  another,  that  lays  some  distance  above 
the  intake  under  consideration,  and  reaches  GoBt  Island  bclow 
the  Three  Sisters.  As  the  divisian  of  Niagam  water  between 
the  American  and  the  Canadian  channel  is  dcfinitfly  made  at  the 
he^  of  Goat  Island,  it  seems  tiiat  after  the  Canadian  portion 
has  reached  a  pomt  some  1,700  ft.  bdow  the  upper  end  of  that 
islam?,  .-'.nd  h.T«  fallen  10  ft.  over  two  lines  of  ca»i mle^,  di- 
version ;r>io  the  pit  ami  tunnels  of  a  power  plant  tun  luvc  little 
or  no  effect  on  the  volunK-  of  the  American  Falls.    By  mcuns 
of  this  second  intake  it  is  proposed  ullimulcly  to  divert  some 
23,000  cii.  it  of  water  per  ^econd  frum  the  river,  but  the  power 
house  n<iw  tnidor  con^triictioii  has  a  capacity  for  only  one-half 
of  this  anuiitnt    Substantially  all  of  the  water  taken  by  this  p;;iiil 
«rall  diminish  the  iiorseshoe  rather  than  the  Americian  Foils, 
The  thir  J  and  lowest  of  the  intakes  of  the  great  power  plants 
in  Queen  Victoria  Park  is  localcd  on  the  shore,  about  i/xn 
ft.  in  a  direct  line  from  the  crest  of  the  Horseshoe,  and  some 
.1000  ft.  downstream    from  the  ftin  cascade.    Along  the  line 
of  this  mt.iltc  the  low  water  level  is  514  ft ,  or  y)  ft.  bclow  the 
Mirt.ii  i  i  f  ilie        r  liefore  it  reaches  the  first  ro"  ..f  I  r.  -ikers, 
alter  [la.ss.jig  tin   ht.ni  of  Goat  Island-    It  having  ijlUii  39  ft. 
since  the  divi  ■  :i  ;it  ihe  head  of  Goat  Island  «a<  made,  the 
diversion  of  water  at  ihis  intake  can  have  material  otTect  on  the 
volume  of  the  American  I'alls.    HorseshcfC  Falls  will  thus  fur- 
nish the  entire  volume  of  water  for  the  power  plant  connected 
with  this  mtakc.  which  will  divert  about  9,000  cn.  ft.  per  sec- 
ond.  One  other  power  plant,  devoted  to  the  opemtkia  of  an 
electric  railway,  haft  aa  kilake  on  the  shore  of  Queen  Victoria 
Park,  some  450  ft.  from  the  ctest  of  the  Horseshoe,  but  the 
volmne  diverted  at  this  intake  appears  to  he  materially  less  than 
I. QUO  cu,  ft  per  second. 

From  this  review  of  the  hydraulic  developments  for  the  power 
plants  along  the  water  front  of  the  park,  it  is  evident  that  only 
one  of  them  i"  capable  of  lowering  the  siirfaer  level  of  Ki- 
.iKifi  River  alK've  Goat  Island,  and  thus  dnriiiu;  .'.iii  it  mi 
the  American  ["alls  This  one  plant  is  to  have  power  machinery 
that  requires  14,000  cu.  ft.  of  water  per  second,  according  to  the 
idans  now  announced,  but  it*  three  pipes  may  be  ii<.r'l  to  divert 
a  much  l:irger  f|t;iintity  from  the  river,  at  a  point  above  the  tirf>t 
line  of  cascades.  As  this  diversion  ukrs  place  near  the  Canadian 
hank,  its  effect  wHI  be  greater  on  the  Horseshoe  than  on  the 
American  Falls,  but  it  will  no  doubt  tafae  some  water  frasn  the 
latter.  For  the  three  tanie  and  one  small  plant  akmg  the  water 

froDt  of  Qiifrri  \':it,ir:.i  I'.irk,  the  Ir'i.i:  coiitemiiljtcd  diversions 
of  w;itrr,  .1^  .ilMivr  ii;:iii;d,  aiiio;iiit  > 'ttie  4*1.000  cu.  ft.  per 
".erond.  ,\<\  jriliiig  to  ilu-  fiKurcs  01  ilu-  I'liiteil  St.Tles  War  Y)c- 
(.;irt-Tirri(.  tin'  <ii  i  li.irni-  'if  \i..tr,ira  K'.ver.  .it  the  low  Lake  Eric 
]<\':'.  of  =."0 tl  .ili'Ai  the  -r.i.  whrcli  not.  liouevcr,  llic  Inwct 
level  01  that  lake,  is  165,340  cu.  ft.  per  M.-cond-    if  the  Canadian 


channel  gets  90  per  cent  of  this  discharge,  the  proportioiu  as- 
signed to  it  Iqr  the  most  favorable  estimates,  it  carries  idMoo 
CM.  ft  of  water  per  seoond.  when  Lake  Erie  has  the  above  level. 
Dedtwiiog  from  this  hat  named  votnme  the  4tiuooo  cn.  fl.  per 
second  found  for  all  the  power  plants  on  the  water  front  of 
Queen  Vic(  ir^ri  P.irk  Icivl-i;  102,000  cu.  ft  per  .second  to  go  over 
the  Horseshoe  F:ill5.  This  figure  shouM  ?>e  a  little  more  than 
102,000,  Ih-.::ui'.c  .1  small  part  of  the  4(;i,rxx:i  cu.  it  will  come  frorti 
the  Ve'i\  ^'ork  stdc  of  the  river,  due  to  tlie  divcrimn  near  the 
nufferiii  Inlands  and  above  the  first  cascades.  An  imposing  vol- 
ume thus  appears  to  remain  for  tlie  Horseshoe  Falls,  as  far  a* 
the  Canadian  pbmta  sfc  ooQoetned,  bat  when  the  discharge  of 
165,340  cu.  ft  per  iceand  was  noted  diare  was  no  diversion  at 
OhicafOk  and  only  a  small  caic  on  the  New  Yotk  aide  of  Niagara 
FaHs. 

Under  present  eonditkms.  with  the  lake  level  of  57015  ft  above 
the  sea,  165.340  cn.  ft.  of  water  per  second  would  nevor  reach 
the  head  of  Goat  Island,  and  so  the  Canadian  channel  would 

get  ■-iirrelfiiug  less  than  I4?..''4«t  ,   fruni  vOiicli  to  Mipiily 

the  4'i,r»  o  1  11  ft,  per  second  fut  ibe  {Kiwer  plants  m  Queen  Vic- 
lori.i  Fork  The  result  would  be  a  discharge  of  less  than  loe/OOO 
cu.  It  per  second  over  the  Horseshoe  Falls. 

In  .iny  exent,  those  who  arc  more  interested  in  the  preservation 
of  the  .\merican  Falls  may  find  comfort  in  the  fact  that  only 
a  small  fraction  of  the  water  diverted  in  Queen  Victoria  Park 
could  have  found  its  way  to  the  lesser  cataract 


The  Development  of  the  Westinghouse  Com- 
pany's Single-Phase  Railway  Systeih. 

That  the  single-phase  railway  system  is  now  definitely  estab- 
li-hed  as  an  important  t.i  t  .r  in  the  railway  field,  and  that  it 
is  certain  to  play  an  intreSiingly  greater  part  in  electric  trac- 
tion, appears  no  longer  to  admit  of  dispute.  The  rapidity  of 
the  recent  development  of  this  system  is  made  evident  in  the 
description  recently  printed  in  these  columns  of  the  New  Haven 
k>coiDOtivea  with  their  great  gearless  single-phase  motors;  and 
use  believe  it  will  be  a  matter  of  interest  at  this  juncture  to 
retrace  from  the  first  beginninjts  the  various  stages  of  the 
Westinghouse  Company's  tyatem  up  to  the  present  devetop- 
ment,  as  illustrated  by  the  New  Haven  motors.  On  a  recent 
visit  to  the  Westinghouse  Works  data  were  gathered  for  sods 

an    .i.'i 'V-r  r,    wlnc^-i    t>    p  1 1  ^rntf.:!  l.fln'.v 

Eafly  111  llie  yciit  Jtf»;.)  ll  ■■  iirob  -  in  ciiuiin.tfd  with  the  use 
of  single-pha.se  current  ft/:  ti.;::ir-n  was  investigated,  and 
on  .April  29,  of  that  year,  iksitsu  specifications  were  prepared 
by  Mr,  K.  G,  Lanimc  for  a  single-phase  railway  motor.  This 
machine  was  designed  for  i6J4  cycles  and  for  an  output  of  30 
hp  at  20O  volts.  It  was  provided  with  a  laminated  field  core 
having  12  poles,  without  slots  or  compensating  winding.  The 
amulnre  was  of  the  commutator  type  without  ameiliary  resist- 
ance in  the  leads.  This  motor  was  completed  and  thorough- 
ly tested,  iu  operation  being  fairly  satisfactory. 

On  September  9.  1897,  Specifications  were  prepared  by  Mr. 
I,atnme  for  a  40-hp,  60-cycle,  aoo  vnit.  single-phase  series  mO" 
tor.  Two  of  these  iii  i,liinrv  ir,-  r  -i  il,  I'hey  were 
of  the  inductively-comiK  ii' ,iti  ■!  ■vj.r,  .nul  iv  cn  tisoil  with  n*r- 
I  nv  lii:.-lic<.  These  -v.. wtrr  k;  1  iiniiifni.il  service  for 
eight  or  nine  months,  .ititr  whuh  lh«-y  wtrt  rcpl.iced  by  con- 
st.nit-speed  motors,  not  so  much  owing  to  the  better  per- 
formance of  the  latter  machines  .■>&  to  the  fact  that  tlie  ser- 
vice did  not  require  variable  speed  motors. 

In  the  year  1900  the  single-phase  railway  problem  was  agam 
attacked,  this  time  with  a  view  to  nadnng  a  final  solntien. 
For  the  purpose  of  making  exhaustive  tests  on  a  scale  conpar* 
able  to  actual  railway  conditions,  design  spedficatkms  were 
coniplcied  on  May  30,  igo2,  for  a  loo-hp  motor  which  was 
operated  with  very  gratifying  results  at  a  fre«|ueocy  of  t6>j 
cycles  per  second.  The  armature  of  this  machine  wa'  1"*** 
vidcd  with  auxiliary  leads  placed  away  from  the  artnat'"* 
core  -ii  tlir  space  fietwecn  the  core  aijd  the  commutator,  The 
auxiliary  leads  were  given  a  resistance  such  that  the  decrease 
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in  the  loss  due  to  the  short-circuit  current  was  much  more  than 
the  increase  in  loss  caused  by  the  inlroduclion  of  the  resist- 
ance in  the  path  of  the  main  line'  current,  10  that  the  total 
loss  was  less  with  the  Icada  than  wHbont  tlmii.  On  teoount 
of  tUa  actiod^  combined  with  the  spuk'piefCMtaiy  faatntcft 
of  (he  leada,  Krni  "preventive"  haa  hecn  applied  to  the  aux- 
iliaiy  lead*.  The  armiiturc  winding  was  later  altered  50  tlua 
the  prevenlTve  leads  were  placed  in  the  bottom  of  t'ac  mur: 
cote  bi  t-.  l";f  nctd  core  was  constructed  with  projecting  pnli^ 
in  which  ho'.cs  were  cut  (ratisversely  to  the  direction  of  armatnrr 
rotation  in  order  :n  nul  rii  :t  :lii<  iiig  the  cross  magnetization  .iiui 
iti  decreasing  ti>e  armature  reactance.  This  construction  was 
rie>cribcd  in  detail  in  two  United  States  patents  issued  May 
i.  1904,  to  Mr.  Lamme  on  application  filed  December  36,  19M. 
(See  Eltctsical  World  Ain>  ENcarcHt,  May  14.  1904.  A  Brit- 
itb  pnlcut  dcKribing  the  laae  moloir  was  reviewed  in  our  iauie 
for  Fcbfnaiy  13^  1904.) 

It  was  cm  the  strength  of  the  tests  made  with  the  motor  just 
mentioiied  that  the  WettinKhouse  Company  accepted  the  con- 
tract to  supply  .^iiiglr-phasc  equipment  for  the  Washington,  Bal- 
timore &  Annapoliii  Railway.  The  design  sprcification.s  for 
the  motor  for  this  sysicm,  which  were  prepared  on  .Aug.  26, 
iyo2.  called  for  an  8-polc.  too-lip  machine  to  he  operated  at 
700  r.p.ni-  by  i6fi-cyi-!e  i-tirrciit  at  200  volts.  The  projecting 
field  poles  were  slotted  and  in  the  slots  was  placed  a  so-called 
"eompcnaating"  windinf.  Tlu-  preventive  leada  were  arranged 
iti  the  main  slots  immediately  under  the  nxMlnre  winding. 
Ibis  railway  system  was  outlined  by  Mr.  Lamme  fai  a  paper 
before  the  American  Inalitule  of  Ekctrieai  Ettginccrs,  which 
wat  pubUahad  in  oar  bane  for  October  4,  igaa.  Aithomh 
twelve  of  these  motors  wnc  completed  'and  letted  in  the  shop 
with  Satisfactory  "results,  ihev  were  never  placed  in  commer- 
cial  service,  fli;'  i  > ' .  to  the  financi  al  t.rhire  of  the  COUf 
panics  intercstt  l  iH  ;hc  W,  B    &  A.  Raiiway. 

In  order  to  determine  cxpcrinif tilally  the  factor-  wi:  c;.  limit 
ihc  capacity  of  ilje  single  phase  mi^idr,  it  was  decided  ni  it/02 
to  construct  a  joivhp  machine  for  testing  purposes,  and  design 
speciiications  were  completed  on  July  16  of  that  year,  This 
motor  wa^  prr.uded  wiih  eight  poles,  and  operated  at  Ooo 
r.pLni.  nnder  an  impressed  cm.f.  of  400  volla.  The  proiccting 
field  poles  were  slotted;  when  i6>i>Qrefe  oimM  im  nscd  with 
the  madiin^  no  windtig  wts  pfaieed  in  the  atotd  but  for  as- 
cyde  cwreRt  it  was  found  deHrable  to  tue  a  compensating 
fidd  winding  in  order  to  improve  the  power  factor  Two 
armatures  were  built  for  the  motor.  In  one  of  these  llir  pre- 
ventive iF  ni-  <-  : 'nectcd  between  the  armature  winding  and  the 
commutatdis  wcie  placed  outside  of  the  armature  core,  while 
in  the  other  the  leads  were  plaeed  in  the  same  slots  with  the 
armature  coil.i. 

Owing  to  the  desirability  of  using  the  SMK  ire<]i>ency  for 
the  single-phase  railways  as  that  in  common  use  for  motor 
pmpoees,  and  to  the  cmelient  results  obtained  with  the  com- 
pensated motors  at  ^is  frequenor,  it  was  decided  to  build 
the  standard  single-ptme  motors  for  cycles.  On  Deeemtwr 
<8>  t9>3,  specifications  were  completed  for  a  ijo-hp.  six-pole, 
ajo-vott  motor  to  operate  at  700  r.pm.,  .with  25-eycle  current 
The  [iM'.iri'ivr  l:M(]s  u«cd  with  this  ;ii,K-biiu-  v-n  ])!;u'cd  in 
the  ni.iiri  .ttttiiUure  slots.  The  field  wa?.  ^trm  idcil  «uli  .1  com- 
pensaltiig winding  connected  permanently  in  series  with  the 
armature  Tbi<  motor,  which  was  the  forerunner  of  the  pres- 
ent standard  single-phase  machines,  was  sent  to  Sweden,  where 
it  is  now  in  use.  The  siand.ird  motors  have  been  built  ac- 
cording to  speclfic-itions  prepared  as  follows:  too-hp.  fonr- 
pole,  azii-v.,  on  December  iSi  I9Q3;  75-bp,  four-pole>  »SO-Vi 
on  January  5.  t9i>i:  So-hp^  four-pole^  ^S^->  Jaimary  7>  ifXM* 
(n  these  motors  was  introduced  the  present  eoiistmetion  in 
which  the  compensating  winding  is  placed  first  in  stota  in  the 
projecting  fifUl  poles,  in  order  that  the  field  coils,  which  are  after- 
wards placed  around  the  projecting  poles,  can  be  removed  at  any 
time  wllhnnt  disturbing  the  compensating  coils. 

In  rcg.ird  to  the  mctb-'ds  used  for  controllmg  the  motors,  it 
is  interesting  to  t"  i<  ili  i'  with  the  first  too-}  p  ni  trr  built 
for  testing  purposes  there  was  employed  a  simple  drum  con- 
troNcf  which  varied  the  votuge  obtained  from  the  taps  on  a 


transformer  winding.  On  the  Washington.  Baltimore  &  An- 
napolis Railway  it  was  the  intention  to  use  an  induction  regU' 
lator  for  varying  the  voltage.  On  the  present  standard  CQui^ 
mentt^  Ihc  indoctioM  regulator  haa  been  abaadaaed,  and  die 
sl^lq^alep  nwihod  of  eontral  is  uaed.  Several  factors  have 
contributed  to  this  diange.  An  tndaetMn  tegulalor  posscsien 
fever  advantages  at  35  cycles  than  it  does  at  i6}i  cycles;  the 
stcp-by-step  control  is  much  preferable  for  equipments  which 
iim-t  ;,i  ii..r-  ,:!irci-.  risrrent,  and  it  lends  itself  rruisi  tr.nl- 

ily  1,1  ell',:  li-ipneurniiiic  utiit-Switch  Operation.  Moreover,  some 
inn:  i  f  imiln(il;'-iniir  tmitrol  it  necessary  wit)i  niariy  t>l>fs  of 

equiptiictit.  and  tlie  ckcirupneumatic  unit-switch  system  atfords 
at  once,  and  without  change,  convenient  means  of  control  front 
any  desired  point  to  which'  low-voltage  wires  may  be  led. 

1  he  cause  for  the  change  from  t6)i  cycles  to  25  eyeita  waa 
given  above.  It  may  be  noted  in  Ihn  oonnecttost  that  it  is  nwr* 
diSknlt  to  design  4  nnlor  for  aj  than  for  v69i  ffdtti,  and  that 
aqy  satisfactory  as-^ele  motor  can  be  operated  with  it^i-cycle 
current.  The  designers  hold  that  for  services  where  the  choice  of 
frequency  is  not  limited  by  reason  of  existing  installations,  that 
is,  for  the  locomotives  under  steam  railway  conditions,  it  is 
preferable  to  use  the  lower  freqanu-y  -n  .ts  to  simplify  the 
design  problem  ,ind  to  improve  the  performaucc  of  the  equip- 
ment. During  ibc  j  i  riod  required  for  the  introduction  of  the 
smgle-piiase  system,  it  is  more  or  less  necessary  to  consider  the 
intcieonnccting  of  the  new  system  with  the  old,  and  a  fre- 
quency of  as  cycles  is  practically  dcmandetl  for  certain  instal- 
lations. There  are,  however,  reasons  for  believing  that  the 
time  will  arrive  when  single-phase  railways  will  be  electrically 
separated  from  other  power  cqidpmenta,  in  which  event  a  lower 
frequency  can  be  selected. 


Speed  Control  of  Hydraulic  Turbines. 

.\t  a  meeting  "f  the  Philadelphia  branch  of  the  Aroeiiciii  In- 
stitute of  Klectrical  Engineers,  Mr.  Lamar  Lyndon  presented  a 
paper  dcscribirg  nn  electromagnetic  method  of  regulating  the 
speed  of  water  wheels.  The  method  is  based  primarily  on 
changing  rapidly  the  main  gale  opening  of  the  wheel  without 
altering  either  the  pressure  in  the  penstock  or  the  velocity  of 
the  flow  of  water  through  the  gate  opening  at  the  inMant  of 
change. 

The  control  mechanism  is  so  arranged  that  Ibe  vdoctty  of 

the  water  in  the  penstock  changes  so  slowly  that  there  is  never 

any  apprcciat  'r  IIih  i-.i.itl' n  in  the  pen-t  ck  pressure,  or  in  the 
velocity  of  thr  ^nl.  r;:  «  iUt  There  .ippjicd  to  the  pAstock 
a  rMiiipi-i-;i-'-ip  \.i;vi-  by  iv.i-.nns  of  which  the  pressure  in  the 
pensiocis  is  maintained.  The  compensating  valve  is  of  the  but- 
terfly tyi>e  worldng  in  a  by-pasB  pipe^  which  is  tapped  into  the 
penstock. 

.Ml  water  which  passes  through  the  valve  goes  around  the 
wheel  and  does  no  work.  In  plants  where  no  waste  can  be  al- 
lowed flw  mlve  &  normally  fully  closed.  If  the  turbine  gate 
be  4iiiek|y  dosed,  Oe  caaspensatiag  valve  will  open  qnicMy, 
thus  acting  as  a  positively  operated  telief  vahre.  The  valve 
then  stowly  closes  light,  thus  limiting  the  vaatn  water  to  die 
ordinary  relief  valve  lossc*. 

In  plants  •.'.hrri-  lf:r  .mi  ..-nt  of  w.r.rr  available  is  i:>  excess 
of  that  passed  through  the  turbine,  the  competisatinR  v.ilvc  is 
kept  just  half  way  open  and  a  cjntinual  flow  tliiouc;li  it  re 
suits.  If  the  load  on  the  turbine  be  increased,  and  the  turbine 
gate  be  suddenly  opened,  the  compensating  valve  will  close,  at 
the  same  speed,  apil  thereby  turn  an  increased  ansomit  of  water 
into  the  turbine.  If  the  load  shoaM  decrease^  the  valve  would 
open  at  onee  and  allow  more  water  to  paas  thion^  it  In  eadi 
case,  when  the  regulalion  is  completed  for  Ihe  new  bwd,  the 
compensating  valve  returns  slowly  to  its  normal  half  open  posi- 
tion, thereby  slowly  changing  the  velocity  of  the  water  colunm 
to  corrc-pniiil  li  '  llie  s.^pply  rcq.  irco. 

The  active  toiitrul  nn  fh.mis:!:  L-nnsi^rs  nf  tfirte  electromagnetic 
clutches;   one   is  used    f  r  openuis  ^hr  main  f-,iTlniie   R.ite,  the 

second  tends  to  close  the  gate,  while  the  third  varies  the  open- 
ing of  the  compensating  valve.   MHien  the  gale  openings  are 
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correct  lor  the  load  on  the  machine,  none  of  the  clutches  is 
en&rgized.  If  the  load  increases  or  decrease*,  either  the  first 
or  tiie  aecaad  datcb  eomet  into  play,  wliile  die  third  operaiet 
to  lend  to  doie  ot  ofon  Aa  eoapensalinf  valve. 

A  diagram  of  Om  CMtral  dieidia  is  shows  fai  the  a«eaip 
panying  illustration.  Beth  the  first  and  second  elatehes  and  ■ 
dynan-i.  fi>r  vnpplying  current  to  alt  of  the  clutches  are  driven 
from  tiic  turliinc  The  dynamo  ia  a  simple  shunt-wound  machine. 
It  i5  prnvideij  with  lattiiii.iled  field  cores,  so  that  the  m.-iRiictism 
may  respond  quickly  to  shariRes  in  the  magnetizing  force,  and 
is  operated  at  low  magiu  lic  density,  in  order  that  llie  vnlt.igr  111  ly 
var>'  enormously  with  a  change  in  the  speed.  The  speed  at 
which  the  dynamo  must  be  driven  in  order  to  generate  a  cer- 
tain e.ni.f.  varies  largely  with  the  resistance  in  the  field  cir- 
cuit, and  this  fact  is  Oliliied  in  adjusting  the  normal  speed 
of  the  generaior,  and  in  giving  to  the  tuibine  aqy  desired  load- 
speed  characteristie. 

The  dynamo  supplies  current  contlniiously  10  an  electramagnek 
which  setA-es  to  hold  open  the  svrilcfact  in  the  drcirits  to  the 
three  rlcrtroriiasnetir  cltitches  wlicn  it  possesses  the  proper 
.strength,  but  allows  the  switch  to  the  gate  opening  clutch  to 
be  closed  by  a  spring  if  its  strength  is  too  small,  and  canses  the 


mAGBAis  or  coMTwu.  cncurrs. 

switch  to  the  closing  dutch  to  be  closed  if  its  strength  is  loo 
great. 

The  compensating  valve  is  moved  positively  in  a  direction 
corrcapoodittg  to  the  movement  of  the  turbine  gate  Iqr  means  of 
an  electromagnetic  dotdi  which  is  driv«n  directly  by  Uw  gale 
medianiam  when  either  of  the  gale  controlling  dectramagncts 
are  energised,  and  is  slowly  retnnwd  10  its  noemal  posMoa  by 
means  nf  a  spring  when  the  speed  becomes  normal  and  these 
clutches  are  idle. 


sheet  progressing  continuously.  If  the  watchman  lail-  to  i. 
port  within  a  given  interval  after  the  expired  time  lor  any 
f^g—i,  an  alarm  signal  is  sent  to  the  exchange.  If  the  operator 
&lla  to  locate  the  watchman  by  telephone  a  messenger  may  be 
aent  Mr.  BenyS  patent  has  been  assigned  to  the  Indianapolis 
WndaDn  Oodt  Conpafly. 

tWIICBSO*>D  CmCUIT  SYSTEMS. 

In  Fig.  1  is  shown  a  transfer  trunk  signal  lyalem  ditiiit  of 
rreat  simplicity.    The  relay  being  differently  connected,  re- 

.po:vU  to  any  difference  of  condition  of  the  dradts  of  its 
■.»o  winding"  The  contacts  of  this  relay  further  control  lamp 
,Lgii,'iU  at  f.-itlii'':  end  ..f  tlie  tinnsfcr.  Thus  upon  connectiaa, 
llic  light  r«l  the  calliiiK  end  aiis  as  an  indicating  signal,  and 
that  at  the  receiving  end  acts  as  a  call  <iRnal  I'p.iti  di^conne.-. 
tion.  on  the  other  hand,  the  signal  at  (he  caliinK  ttid  acts 
an  iinlicator  while  that  at  the  other  end  acts  to  di-conn<ct. 
The  disadvanUge  at  once  evident  i*  the  ctmlusion  of  call  and 
indieathv  signals  liable  to  arise  in  cases  of  two  connections 
following  each  other  closel>-.  ITte  circuit  is  tlie  invention  of 
C  A  Simpson,  of  Cbicngak  who  has  assigned  his  patent  to  the 
Keltogg  Switchboard  and  Supply  Company. 

.Another  transfer  circuit,  invented  by  H.  a  Stroud,  of  Chi- 
r  ,K  h  i  Keen  patented  recently,  the  patent  bdng  assigned  to 
the  .Su  inil  crg-Carlson  Company.  This  also  works  through  the 
ii-:e  of  ditTer.  iiiial  magnet*,  these  being  wound  on  magnetic 
vignals  and  loeaied  at  either  end  o(  the  transfer  In  this  case 
ihe  coils  are  diHerctiti;ill>  eonneclcd  into  the  twi  -id'  -  of  1  r 
l^-.lking  circuit.  The  siguaU  arc  controlled  by  a  pUiK  >eJt  and 
iidav  combined  in  one  apparatus. 

H.  G    Webster  and  \\'.  M.  Davis,  both  of  Chicago,  have 


New  Telephone  Patents. 

COMBINEO   AI-\IIM    AND  TU.l:rHO.Vi;  SVSTKM. 

Vniile  electrical  power  faiierests  have  been  working  consumly 
10  levd  up  the  pfaint  loud  by  all  sorts  of  means,  telephone  men 
have  apparemly  given  little  thought  to  brmging  np  Hn  coonomic 

etVii  iiMii  y  of  their  wire  plant.  Few  stop  to  consider  that  in  the 
aituai  working  day  of  the  large  majority  of  telephone  lines, 
the  aclurd  t"ial  length  of  coii\er-ati.;ii  [kt  day  i^  nu■^l^nred 
by  minutes,  instead  of  hours.  As  the  lines  re|irc-ent  an  in- 
•  iMiiuii!  which  nuivt  continually  pay  interest  ami  ilrpreciation, 
every  effort  should  be  made  to  increa'-e  the  line  efficiency, 
provided  always  there  is  brouRlit  atxmt  110  inti  rii  rcnec  with 
the  telephone,  for  which  the  lii-o  is  primarily  di -iijned 

A  Step  in  the  right  direction  is  described  in  a  patent  for  a 
combined  telephone  watchman's  clock  and  fire  alarm  system. 
i«tucd  to  J.  J.  Ben7,  of  Indianapolis.  In  this  system  the 
fxcbange  nmy*  at  the  end  of  the  busfaiess  day,  cnt  off  the  tde- 
ihmte  devices  and  cut  in  the  watchman's  recorder.  This  re- 
cnnlrr  nrrive^  the  calls  from  the  various  premises,  the  record 


ric.  I. — SIMPSON  Tii-\N>i't:ii  1  mct  ir 

obtained  patents  on  two-wire  »wiichh«iard  circuits  The  system 
of  the  former  hinges  upon  a  peculiar  method  of  controlling 
the  supervisory  lamp.  The  circuit  of  these  is  formed  partly 
by  the  talking  wh-es.  an  impedance  coil  in  aeries  tervhig  10 
effect  non-  interference  A  single  bade  contact  iday  oontrob 
Uie  Limp  circuit    The  Stromberg-Carlson  Cotnpany  has  been 

assiijiu-il  the  p;ilent 

•  Mr.  D  ivIn'-  sy-iein  of  o|>erating  supervisor}'  lamps  is  slmiUr, 
bin  no  impedance  coil  is  inclu.Ud.  The  StrondxTg-Carlaoo  Com- 
pany lias  been  assigned  this  patent  al»o. 

KEW  TBAKSUimaS. 

E.  K  Yaxley  \\%*.  paleiUcd  a  transmitter,  the  button  of  which 
is  shown  in  Fig  i  The  novelt>-  lies  in  mica  diapbragms  which 


FIC    2.  —  V.SXLFV  TFS.NSMlrTEll. 

..'c  perloraKMl  .itul  are  el.iiiiped  ill  plane*  parallel  I"  the  f.ice» 
ol  the  electrode-  si|>on  which  their  edges  bear  Ry  this  means 
the  carbon  granules  are  kept  in  conuct  with  the  clcctrf.Mle  faces 
only.  The  clectro<ies  arc  of  course,  supported  by  the  usual 
rircular  mica  diaphragms  in  addition  to  the  shielding  diaphragms. 
The  Honadi  Tdqihane  Manufacturing  Company  has  been  as- 
M'gned  the  patent  for  this  transmitter. 
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LfiTTBRS  TO  THB  EoTFORS. 

A.  I.  E.  E.  Election. 

ro  Uu  Editors  of  EUctHeaf  World: 

Saa>-I  have  naA,  in  your  itrae  «f  April  si,  Mr.  lUipli  D. 
Ucnfaon't  letter  ttmcerning  the  A.  I.  E.  E.  pteiidcn«]r,  and  elso 
liie  letter  froin  Mr.  Rice,  in  reply. 

1  dect:'.  il  ;i  ijuiv,  -  CiiU'  '1  -lie  iiiftibiTv  ijf  -Mr  A.  I.  li.  E.  who 
not  only  Ivjn  had,  h.::  has  lul-cn,  upiioitiiDitits  ;l  ^ccp  in  tODch 
wilh  Institute  men  .md  iT-.stitutc  .ilT.^irj  Jiciving  attended  over 
eighty  per  cent  of  all  ot  the  Iiistitute  gatherings,  since  1884,  the 
>i  ji  0:  it>  birth,  to  express  my  cordial  approval  and  indoiieaieiit 
of  Mr.  Mershon's  views  .ind  position. 

Mr.  Rice's  reply  also  compels  mc  to  add  a  few  wotdt  oi 
comnciil  on  hi*  view«  an<i  poiition  and  on  tbe  propriety  and 
Htntn  of  his  candidacDr  fcr  the  Institute  presidency. 

Let  it  be  dcaiiy  and  emphatically  mdenlood.  at  the  outset, 
that  I  bold  Mr.  Rice  in  the  higbeM  esteen.  personally,  and  that 
mr  remarks  relate  mcidy  to  the  propriety  and  fmns  of  his 
<an4ida(y. 

It  1,  :  (  t  surpri.sing  that  Mr.  Rice  sliould  promise  to  take 
active  interest  in  the  A.  1.  F-  E.,  if  elected  It  may  safely  be 
asserted  that  if  this  were  the  oniy  necess;iry  and  llic  sufficient 
qualification,  there  are  several  huitdrtd  members  who  also  pos- 
sess it  It  conld  also  be  assumed  wtib  perfect  conUenee  that 
any  member  who  is  a  candidate  would  be  apt  to  feet  that  way. 
espceially  about  this  tine  of  the  year.  There  may  not  be  a  total 
lack  of  interest  on  Oe  part  of  Mr.  Rice,  but  his  interest  does  not 
appear  to  be  StllEcicudy  great  to  have  induced  him  to  sacrifice 
time  or  convinicucc  to  any  remr- r ■..il  '.' 

Without  cntcrinjr  further  into  tin-  il  iicuititiii  ol  Mr.  Rice's  in- 
tentions, p;i4t  and  :  cr;r,  with  re  ct  to^thc  Institute,  and  with 
due  deference  to  tlic  liigU  personal  merit  of  Mr.  Rice,  I  wish  to 
submit  thni  the  real  question  is  not,  after  all.  what  il  dnt  to  M*. 
Rict,  but  realty  what  is  due  to  tht  UttUule. 

Mr.  Rin^  whether  hy  Ms  own  wish  or  that  of  his  friends,  has 
become  a  candidate  fcv  an;  honor— a  "degree"— perhaps  the 
highest  "degree"  that  can  be  conferred  upon  any  member  of  the 
profession  of  eiectrical  engineering,  in  this  country.  //  1/  is  not 
Ike  highest  ticgrec,  it  ought  to  be.  Now,  as  we  all  know,  there 
are  two  kinds  of  degrees— Apnorory  degrees  and  earned  degrees. 
We  all  know  that  honorary  dcKrcrs  are  granted  in  recognition 
of  work,  att.  inmcni-.  .iik:  pr  ninun  c,  outside  of  the  Institution 
which  confers  ihc  tiuriur  u  .  iJi-ijr'-i-  We  ?.Uf<  know  that  an 
earned  degree  is  ■  '•t  f^T:»vl,  li-.  a  -i:  ;-rt!.[n:  ;t;ii^,  h:gh-class  In- 
stitu(ioi),  only  after  a  certain  amount  of  work  dune  m  that  /N- 
stitulion,  iadC^dently  and  irrespective  of  whatever  may  have 
been  done  ant  of  it.  Any  institutioii  conferrinig  an  earned  de- 
gree en  the  strength  of  a  mere  promise  on  tbe  part  of  a  candi- 
dale  to  tahe  interest  in  the  Inititatiafi  and  in  its  work,  would,  I 
need  not  say,  cheapen  itsdt  and  tis  degrees  to  the  lowest  value. 
U  Mr.  Rice'*  friends  wish  to  have  him  honored,  on  account  of 
the  prominence  of  his  posilioH,  or  even  of  the  technical  work 
which  he  has  done,  outside  of  the  Institute,  then  it  should  be 
done  in  (he  regular  way.  The  Institute  has  provision  for  such 
c.'isi*,  ir:  :i-  Imiiorary  merr.Krr-lr::.  Let  us  make  Mr.  Rice  an 
honorary  member,  and  put  him  m  the  same  class  with  Lord 
Kdvio  and  Sir  William  Prcece,  our  two  present.honorary  mem- 
bers. This  ought  to  be  a  high  enough  honor  for  anybody.  But, 
ia  my  opinion,  we  owe  it  to  the  dignity  and  standing  of  the  In- 
stitnte  that  the  liigbcst  degree  which  it  can  confer  should  be 
eonfierredfarwarkdonelMMilt  u  wenasMtrfldfofit  Thmare 
plenty  of  good  men  who  satisfy  both  of  these  impomnt.  and, 
my  opinion,  indispensable  rcquiretnents ;  and  Dr.  Sheldon  is  pre- 
eminent!',  ric  .  f  these  men.  It  is  lowering  to  the  dignity  of  ihi 
Institut*  .aid  ajijust  to  the  many  worthy  men  who  h.ive  worked 
hard  in  and  for  the  Institute,  and  who  have,  besidei,  all  the 
qtulifications  of  Mr.  Rice  for  the  office  of  president,  that  the 
principle  which  the  candidacy  of  Mr  .'iicc  rcr't"L-scri!s,  should  he 
countenanced  by  the  institute.  I  feel  this  way,  not  at  all  because 


it  is  Mr.  Rice,  but  because  1  deprecate  tlie  establishment  of  the 
precedent  that  "position"  and  "influence"  ontndt  of  the  Institute 
are  of  greater  avail  and  value  than  meritorious  work  and  prom- 
inence inside  of  the  Institute.  I  feel  that  if  influence  wins  the 
battle  against  merit,  the  presidency  will  have  lost  greatly  in  its 
value  as  an  hetutr,  and  tbe  Institute  will  have  lost  still  more  In 
its  prestige. 

I  sincerely  hope  that  the  Institute  membership  will  show,  by 

electing  Dr.  Sheldon,  that  thr  I.on r  r  of  the  A.  I  E  E.  jircsidcncy 
and  the  requirements  for  it  arc  ir.ach  higher  than  the  cbiiraafe 
made  of  them  by  the  friends  of  Mr.  Rice. 

As  to  your  own  editorial  comment  on  the  leittrs  ui  Mr  Mer- 
shon  .md  of  Mr.  Rice,  it  is  a  reflection  on  the  intelligence  of  the 
A.  I.  £.  ii.  members  and  associates,  by  the  clear  inference  which 
it  conveys,  that  they  canttot  distinguish  between  a  "perfunctory^ 
and  a  nerilorious  contribntion  to  the  Trontactiont,  or  that  ti>^ 
do  rKrt  know  the  difference  between  real,  gcnuiae  service  and 
merit,  and  die  tfttriotu  merit  based  upon  what  ypu  term  "en- 
forced activity  in  routine  society  work." 

The  reference  to  the  4inestion  of  residence,  in  your  concluding 
paragraph,  is  a  most  unfortunate  one,  for  Mr.  Rice,  in  this  case, 
b€':;iii^''  i  -.'  i  :  r.-.C'r.'n  r  a:v\  ,i  =  in.ri:i'.i'  kniv.Vi  ih:a  iJr.  Steinmctl, 
who  iivci  in  the  mme  j»Ucc  .as  Mr.  Rut.  has  ni>t  tfiur.d  tiis  resi- 
dence to  be  a  handicap  sulficient  to  prevent  liiin  trom  becoming 
at  least  as  great  inside  of  the  Institute  as  he  is  ouisi.Je  of  it.  The 
contrast  between  the  "Institute  rn  ird-,"  :ii  t':;r  c  two  caseSi  CtD- 
IMN  be  anything  but  painful  to  Mr.  Rice  and  his  friends. 

Nbw  Yeuc.  C  O.  M*nx0tn. 

IThir  11  itiiiK  III-  :r,5t  week  on  the  letter  of  Mr.  M'-t-!i>i:i  apply 
etjuiilly  ,iiul  with  even  more  force  to  the  above  cominniiii  ation. 
The  criterion  proposed,  if  established,  would  exclude  from  the 
presidcno,-  such  members  of  the  Iiwtitute  iis  Brush,  Edi- 
vj'i.  We>ton  and  others  who  have  been  the  largest  factors  in 
creating  the  branch  of  engineering  upon  which  the  Institute  is 
founded,  and  would  practically  confine  the  hcimr  t-.  a  small 
coterie  living  in  New  York  and  vicinity.  As  to  the  relative  pro- 
fesskwal  tiualHieaiions  of  Prof.  Sheldon  and  Mr.  Rice,  this  we 
believe  is  a  matter  that  should  be  left  to  the  individual  judgment 
of  the  membership  at  large.— Eaa^l 


Motor^enerator  Fly-Wheeb. 

To  the  Editors  of  Electrical  IVorld: 

Sirs: — I  wa.s  much  interested  in  the  article  in  your  i«sue  of 
March  3  entitled  "Ward  I.«onard  System  in  a  German  Colliery." 
I  find  tliat  the  system  de.scrihcd  is  rapidly  going  into  extensive 
use  abroad  for  heavy  duties  for  hoisting,  rolling  mills,  elb,  ele« 
but  it  is  generally  spoken  of  as  the  "llgner  System." 

The  only  feature  which  might  be  attributed  to  Mr.  Ogner  ia 
the  employment  of  a  heavy  Ay^whcel  on  the  motor  ganstator. 
In  Ais  conncclion  I  wish  to  point  out  that  the  advantages  of 
anch  1  fly-wheel  wete  fully  appreciated  hf  mtm  tBsa,  and  w«i« 
demonstrated  in  an  eldwrate  test  at  the  works  in  Philaddpliia 
of  V>"m  Sellers  4  Co.  in  the  fall  of  i8ot,  a  full  description  of 
whiuh  ijrrns  part  of  the  record  in  my  recent  multiple-voltage 
patent  suit.  I  urged  the  employment  of  such  a  fly-wheel  fre- 
c|ucntly  uiMio  tnv  licensees  and  otht-r-.  .ind  finally  Iwctime  50  mi- 
pre  =  -<'il  with  the  n;!'. cnii^iKi  s  of  .1  :i>  wheel  or.  :i  mo'ur  generator 
that  <j:i  Murcli  .rj,  I  lileii  in  llie  fatcnt  Omcc  an  appiication 

(Xo.  jfi^.oi.S'i  allowing  a  number  of  modifications  of  the  idea,  the 
principal  application,  however,  being  to  heavy  hoisting  duty,  using 
the  Ward  Leonard  system.  To  quote  from  the  application; 

"The  ol^cct  of  my  invention  ia  to  prairfda  a  method  and  ap- 
pantns  tor  storing  eBergy  enlside  of  the.,a0nrce  of  supply  and 
the  translating  deriees,  which  alored  energy  will  be  drawn  upon 
when  a  large  amount  of  energy  is  suddenly  required  by  the 
'.r.in'il.atir.g  icvii  1;?,  »o  that  the  amount  of  energy  drawn  from 
(he  sourer  a  very  much  reduced.  .  .  .  My  invention  consists 
mriinlv  in  providing  in  tli</  iminodiatc  vlclnil\  uf  the  trar. elating 
rifviecs  a  tly-wheei  or  its  ct|Uiv4ie«it,  whicji  is  coniuiu.illy  hi  oper- 
atioii  and  whi  -f  wt.ight  and  velocity  represent  a  large  amount 
of  energy.  ...  In  the  drawings,  for  simplicity,  I  have  illus- 
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trated  th«  motor-gciifrator.  A  B.  as  two  diilinct  arm  .i-.rrcs,  \uth 
a  riy-wlifcl  between  t!icm.  My  Muo:i(ioii,  lnuv(\rr,  is  iiul  m- 
trncict!  t^i  hr  Imiitca  to  lh«  particular  (ype  oi  electricai  »p(>aratus 
descntved.  in  r  to  the  nsc  made  of  the  fluctuating  energy  required 
in  the  translating  devices,  and  my  invention  a  applicable  to  both 
continuous  and  idtemating  systems,  and  to  cases  in  which  the 
final  fltictualinK  cumal  ia  iu«4  for  tmntotiiic  devices  oUier  Hmhi 
motors,  but  appittct  braidly  lo  fanUnee*  in  which  dccbic  cmny 
floGtMiiiv  ia  dianeler  it  imaaM." 


Vot  XLVII.  Ka  »7- 

It  wu]  hf  nut(".i  ih.it  llii";  .ipfilicatinn  <-Lif.'..iiiu  every  published 
feature  of  ilie  so-c-illcd  "Iljjiif r  System  '  Iti  the  Pitcnt  C>ffice, 
however,  i  wa*  met  wnh  the  argument  that  I  was  only  n 
fly-wheel  for  its  well-known  purposes,  and  although  I  anienJed 
three  times,  all  claims  were  finally  rcjcctcH  fitvoid  of  patent- 
able novelty,  and  as  my  patent  lawyers;  thr>ught  it  had  no  eom- 
mercial  impoftanec  I  waa  persuaded  to  allow  the  case  to  dic^ 
which  it  did  on  Maich  i,  tSM. 

Bumtxmu.  K.  y.  H.  UmrMft 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


DynaiBoc,  Motors  and  1  roastonnera. 

Changfi  of  lln/Tcy  in  i)j)Mmo/.— PiCBIunnab— A  paper  in 
which  the  author  discusses  in  an  interesting  manner  the  changes 
in  the  energy  oi  dynamos  on  ibe  basis  Of  Maxwell's  theory 
and  of  the  electron  theory.  As  a  striking  analogy,  lie  coibp 
pares  the  iadnetion  phfnofflcna  m  •  diree^current  duMor  ran- 
aing  at  no  load  with  the  rotation  of  a  spinning  top.-^El«lk.  aiuf 
ifatch.,  Felmiary  as- 

Utiifolar  Single-Plhij\  A'k.'!  rj. — HuPW  A  iMii-l  itinn  with 
illustrations  uf  the  German  article  on  unipolar  machines  as  single- 
phase  motors,  which  was  recently  noticed  in  the  Digest— Lond. 
Eire.  Rfv.,  March  23. 

Compound  Dynamos  in  Parallel. — An  article  illustrated  by  dia- 
gnuns  on  the  regulation  of  compoond-wowid  dynamos  operating 
in  parallel.— Pwnrr,  April. 

I  awpi  awd  Ughttng. 

Tmgtltn  I^n^.— "It  is  rspoeted  f  ran  Vienna  that  the  Gennca 
patents  fat  the  Wolfram  i«np  hife  bees  sold  to  finandefa  at 
Angsihmg  far  the  aum  of  $aowioov  of  which  one-half  is  payaUe 
in  cash,  and  the  other  half  in  shares  of  a  new  company  which 

Is  to  be  formed  with  a  paid-up  share  capital  of  ?jrj.5no  for  the 
developmetil  of  the  invention  in  Germany.  The  uiaiuiiicturc  of 
the  lamp  has  been  entrustoii  t.i  '.he  Augsburg-Lech)i.iuseii  G  ijh- 
lampen  Fabrik.  of  George  i-uiiccke  &  Ca"  The  lamp  is  the  in- 
vention of  t'r.iii^  lUnaman  and  Alex.  Tost,  of  Vienna. — LOdld. 
BUt.  Rtv.,  March  y>  and  ,\pril  6. 

Pholomttry.—SMmi. — A  paper  read  before  the  Elec.  Soc'y 
of  Vicaiia.  There  is  no  difficulty  in  malting  photometric  tests 
if  lights  of  the  same  apetlioaeopie  eompoaMon  are  compared. 
In  comparisons  of  lights  of  different  colors  vcty  great  dUfer^ 
cocct  afc  often  obtained  if  different  persons  make  (he  eom* 
parifom.  The  author  discusses  at  length  the  physiological  rea- 
sons of  this  phenomena.  It  is  essentially  impossible  to  state 
whether  two  ligln^  ui  ililTcrtni  i-..;..!-,  luive  llir  ^.l^l<:  bri>{ht:ie^- 
The  author  di>fn>si-s  .-.W  p!.;. -.ic'...KiL-;iI  jio^i-ihilities  which  have 
been  tried  so  far  for  tin-  cuir.ii.irivm  ni  lii.:lirv  'A  iJitTerent  col- 
ors, and  concludes  that  it  is  impossible  to  compare  the  degree 
of  the  physiological  effect  of  differently  colored  sources  of  light, 
for  the  reason  that  these  physiologic.il  effects  are  of  different 
nature.— £/rir.  und  Match.,  March  i£ 

Pkot»mtlry  0/  Intwdttttnt  L&mPi.—\M^—ln  a  method  de- 
acrihcd  in  the  refutations  of  the  Gcrami  Assoriation  of  Elec- 
trical Engineers,  iMnndcicent  lamp*  are  tested  by  meana  of 
inclined  mirrors,  without  reeolvliig  the  laaip  itaclf.  However,  the 
employntent  of  this  method  is  recommended  only  for  lamps  with 
a  single-lonp  filament.  The  author  tbows  that  with  filaments 
of  ^evera'  If  ..;-'  or  with  filaments  of  complicated  fitnicture  (as  in 
thr  i.nnt.'il.im  lamp)  this  method  leads  to  appreciable  errors. 
In  sti  )i  cases  it  is  neccssafy  to  revolve  the  lamp^2fif.  f. 
BtUucht.,  March  Jo.  . 

/'  tvr  f!ousf  £<(>rir'MnV>  —  IIan.  oi  K — A  discussion  of  the  ini- 
poilance  of  deUils  of  operation  in  power  houses.  The  author 
first  di»cu^<es  the  Imyiiig  of  fuel,  and  ^.lys  that  the  only  true  way 
for  the  consumer  to  buy  co.il  is  on  ilie  heat-value  basis.  It  should 
be  agreed  thst  the  consumer  will  pay  a  slated  price  for  the  coat. 

psovided  it  contains  a  stated  value  in  heat  units  per  pound  of 


diy  c  i:il  when  unloaded  .-it  the  p.jwer  liuusc.  the  values  to  be 
(Ji'l<<rmined  by  analysi.-.  For  a.nynlung  less  than  the  stated  heat 
value  per  pound  a  pro  rata  reduction  in  price  is  to  be  made 
to  the  purchaser,  or  the  purchaser  may  reject  it  altogether.  For 
any  additional  heat  value,  over  and  above  the  stated  value  a  pfO 
rata  addition  is  to  be  made  per  ton.  Proper  attention  shOtdd 
be  paid  lo  repairs  in  the  boiler  room  and  to  the  tiae  of  die 
proper  kind  of  oiL  If  attention  it  paid  to  andi  apparantly  small 
details,  cooaiderafale  aeonomies  will  rcaidt  in  the  operation  of 
power  haatet^—Cttuitf't  Mag.,  April. 

Pyrometer  Records— An  editorial  iidvc-caung  the  use  of  the 
electric  pyrometer  a»  a  power  rl  ^nt  ai:.xili;iry.  Probably  the  port- 
able iiyromrffr  is,  the  -  iiiph'^t  app.irat-s  for  general  power-plant 
service.  li  de*irfU,  recording  pyrometers  cm  be  installed  in  the 
flues,  economizer  and  superheated  steam  mains,  aiiM  cormrcted  to 
a  common  record  tablet  at  any  part  of  the  plant  where  it  is 
desired  to  take  readings.  The  analy^ies  of  such  records  ought  to 
thraw  a  great  deal  of  light  upon  the  efficiency  of  combustion, 
the  fitness  of  mtdiaaical  stokers  for  the  work  io  hand,  the  value 
ei  vaiioas  swihoda  of  hand  firiai;  the  steaming  power  of  difer* 
ent  fudai  d»  quality  of  diinncy  draft,  ttse-St,  Jt>  /««r., 
April  14. 

tVtiltr  Pmtvr  in  France. — Bresson. — A  statistical  article  on 
hydro-elcc;ric  in^'allatinns  deriving  energy  from  navigable  rivets. 
In  contradisiniction  ti>  hydro-electric  developments  of  waterfalls, 
the  hriRht  of  the  fall  of  na\  igab'.e  rivers  is  small,  but  the  quan- 
tity oi  water  is  large.  The  curve  showing  the  water  availaWe 
during  the  different  months  of  the  year  has  a  maximnin  in  Feb- 
ruary and  a  minimum  in  July.  On  the  other  hand  the  correspond- 
ing curve  for  water  power  stations  at  waterfalls  in  the  moun- 
tains has  a  mairimwm  in  July  and  a  minimum  in  Januaiy,  A  list 
of  French  water  power  stations  of  the  former  type  Is  ^ven  to- 
gether with  a  map.— L*/»cf.  Elec,  March  25. 

Italy — .\  p.iper  giving  a  statistical  summary  on  the  large  water 
power  installations  of  uppei  Italy —Lond.  Elec.  Enc  ,  March  30. 

EUttric  Driviitg  of  Maehintt.—YjEk.—\  paper  read  before  the 
(Brit.)  Inst  of  Engineers  and  Ship  Builders  giving  "notes  on 
some  eonuaon  crrars  In  the  use  of  dectric  motors  for  machine 
driving."  Direct- curmi  motors  are  discussed  and  the  adapt- 
ability of  the  series,  shunt  or  cempeuad  motor  is  dealt  with  ac- 
cording to  the  requirements  of  vpecd  and  torqtie.  The  effect  of 
Qy-wheels  in  then  taken  up.  Tltt  artid*  it  to  b*  eontimwd^ 
l/>nd.  Elec.  Eng.,  March  30. 

El-.-f  i{  irinJi';g  in  ,U:m,-.<  —  .Vn  account  of  the  long  di'cussion 
ttliich  foil  ivvt  il  'hi  rci  ent  paper;,  of  Mountain  and  Hooghwinkel. 
Various  spenVcr-,  ci  11  li-i-id  Mountain's  figures  nS  being  particu- 
larly imfavorable  to  electric  winding.  Figures  of  cost  are  given. 
—Load.  EUe.,  April  6. 

99D-K«ff  DiretiX»rreiil  RoUmyj—Aa  iHustrated  description 
of  the  railway  along  the  river  Urine  between  Cokigne  and  Bonn* 
the  total  length  bchig  afcs  kikmieters.   There  are  two  tnlM 
per  hour  in  cither  dirediofl,  the  speed  being  80  kilomelcfi  P*' 
hour.    Each  train  eontains  not  more  than  four  car*,  with  a 
cap.icily  for  250  pas>engcr*.    It  was  required  that  withio 
city  limits  of  Cologne  and  Bonn  t'.'-  550  volt,  direct  current  of 
the  nnmicipn!  Ir.iniway  lines  be  used.    Three  poi-sibi lilies  wf'  • 
fon'tdereJ:  Fir<t  a  system  prop.>^ed  Ivy  t:  e  Al'.k'e:-v  EleC-  G<^' 
using  singlc-phafe  current  at  6,000  volts  between  the  cities  sw* 
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5S0-vo't  direct-curreiil  within  ilu:  ciufs;  ncoi  ri,  a  system  pro- 
posed bv  ihc  same  company,  u^ing  diriM  > nrrcnt  at  800  volts 
bct\v..-..n  the  cities  and  554)  volts  within  the  cities,  and  third,  a 
system  ptup.  icd  ;hc  Sicmens-Schiickert  Company  using  990 
volts  direct  current  li«i\v«n  the  cities  «ad  550  volU  wilhtB  the 
cities,  the  91/}- volt  current  to  be  gownled  in  a  power  plut 
near  the  center  of  ibe  line.  This  Iwt  ayMem  was  idopied  far 
the  followuff  nMons:  The  lingle-pline  tyittai  wndd  have  k- 
quired  a  tfaBsfonacr  ia  the  ear  ami  tha  11M  of  awlors  which 
could  be  operated  bodi  by  the  dinet  nrrcnt  fa  the  dtiei  and 
br  the  altematfac  current  outside  of  the  cities.  It  is  stated 
ti»t  these  reqairemeirts  would  have  resulted  in  appreciably 
greater  weight  of  the  alternattng-curr!  i  t  mi  ,  >-.:im[i;ir(;<i  with 
the  direct-current.  The  'inRle-phase  system  was,  therefore,  found 
to  be  less  economic;il  than  the  direct-current  system.  Savings 
in  the  feeders  and  the  overhead  construction  on  account  of 
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the  ::.:<  ■  il.il  high  .vI'iiKc  I'f  the  single-plaie  Sysl'-ui  Mere  more 
than  .'iniiiliiinled  by  the  much  nmrc  expensive  eq-.iiptr.eiit  of  the 
cars  Mi  te  ivcr  wilh  the  ditecl  cnrient  j.y<.tfin  it  is  ca»y  to  use 
storage  batteries.  Finall>  the  total  length  ut  the  line,  which  is 
22  kilometers,  is  too  short  to  enable  the  single-pha»e  system  to 
show  the  advantages  which  it  has  on  longer  lines.  The  third  rail 
was  considered  unsafe  under  the  local  conditions,  and  for  this 
reaaon  the  overhead  trolley  wire  system  was  adopted.  Eadi  motor 
car  contains  two  ijoJip  motors,  designed  dor  a  tpeed  of  700 
fcvolnlioos  per  mhnite.  Each  nntor  car  is  able  to  tew  one 
trafler.  Scvetal  motor  cars  !n  one  trala  an  eoalnied  bgr  the 
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multiple-tmit  system.  The  dfaeet'CiDrent  motor  used  on  the  cars 
has  fear  mafa  poles  and  four  Interpoles.  The  design  is  shown 

in  Fig.  I  and  2.  The  latter  are  of  '•olid  construction  and  in 
order  to  avoid  eddy  currents  they  are  provided  with  slits  towards 
the  center.  Tlic  armature  current  passes  through  the  windings 
on  the  interpo'.ci  .is  well  as  tbrougli  lho<c  of  the  main  poles: 
when  the  directinn  rt  ninriiiix  iv  reversed  the  connections  of 
the  interpole  windings  are  reversed  together  with  the  armature. 
The  .nrniature  core  has  four  ventilatitm  slits  The  gearing  has 
the  ratio  of  i  to  3.1.  The  diameter  of  the  rumiii«  wheels  is 
950  mm.  and  the  gaufe  is  1435  nmi.  The  moton  of  one  ear 
are  aUc  to  run  a  train  consisting  of  a  motor  car  and  a  trailer  with 
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a  weight  ul  about  54  tons  at  a  speed  of  70  km.  per  hour. — 
hli  k  Zcil ,  March  29. 

^i»tU-Pkase  Trattton.—SomK  notes  on  the  experiments  made 
by  the  Oeriikmi  Oaoipany  on  the  mod  froni  Seebach  to  Wet> 
tiflgen  with  tsmo-volt  single-phaae  euncnt  OriginaUy  it  was 
intended  to  use  two  different  ^inms.  first  a  motor-generator 
locomotive  on  which  dK  altematiiv  current  was  chanted  to  dfavet 
current  hy  means  of  an  inductioa  motor  coupled  to  a  direct-cur> 
rent  generator,  the  latter  supplying  direct  c-,  rrcnt  to  the  motors. 
The  second  locomotive  is  a  straight  single  phase  iixomotivc  with 
two  commutator  singlc-ph.isc  motors.  It  is  now  slated  t';:al  the 
trir-ils  i:f  the  motor-j;cner.itor  locomotive  h,:r, c  been  abamJuned. 
In  the  siugle-phaNC  loconv  iuvi ,  .-iirreut  parses  from  the  trolley 
to  transformers,  placed  in  the  center  of  the  locomotive;  there 
the  voltage  is  changed  from  isjoao  to  fioo,  the  capacity  being 
aoo  kilovoit-amperes.  The  secondary  winding  is  divided  into  ao 
st^  which  are  used  for  regulating  the  speed  of  the  motors,  a 
ipMial  regulating  switch  being  provided  for  this  purpose;  A  seo' 
ocid  mettod  of  regulation  is  ohiainid  bgp  meana  of  an  faidaction 
reguhitor,  the  mombia  aaeniifaer  of  wbidi  ia  cmmected  widi  the 
external  tioo-volt  terminals  of  the  transfmner.   It  ean  be  so 

adjusted  that  in  the  fixed  member  of  the  transformer  .1  voltage 
between  -f  rso  and  -  150  may  be  imluced,  which  is  then  com- 
bined with  the  motor  tension  of  400  volts  It.  ib  ystems  of  regu- 
iatioii  will  be  tested.  Each  motor  (Fi.i;.  .V).  running  at  650  rcvo- 
luiu'iis  p>T  itiiiuite  b.is  a  capaciiy  of  2tio  b;>,  anil  h;iv  eight  laminat- 
ed main  poles  and  eight  auxiliary  pulej.  The  main  poles,  j, 
have  rompcnsattng  windings,  9,  which  may  be  either  short-df^ 
coiled  on  themselves  or  comecied  in  series  with  the  armature. 
The  anxiliaiy  poles,  y,  have  win^ngs  which  are  in  series  with 
each  other  and  which  are  connected  to  the  secondary  windhig; 
13,  of  a  main-current  transfoimer.  A  resistance  may  be  connect- 
ed in  parallel  to  commutation  pole  winding  to  adjurt  the 
phrse-difTerence.  The  ratio  of  gearing  is  i  to  3.1.— dtft.  wwf. 
Mau-h  ,  .^pril  8, 

SiiigU- Those  Dircct-Currenl  Locomolivf.—.\  very  long  illus- 
trated account  with  drawings  of  (he  mechanical  and  electrical 
details  of  the  first  electric  single-phase  direct-current  locomotive 
for  the  New  Yoric  New  Haven  &  Hartford  Railroad  Compeny. 
Diagrams  are  given  showing  the  perioananoe  of  the  hjooowtlve 
and  motors  when  operated  hy  alternating  current  and  direct 
curTeni  -  .Tr  R'y/aur,  AprW  :4- 

ileUrs  on  Tranmays-  \r\  account  of  the  use  of  meters  on 
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tht  FlMikiiirt  tnaninya.  Thqr  flrst  nude  experiments  with 
kilowatt-hoBr  meten  and  witt  reeordfaig  meters  whose  rcoord 

sheet.s  were  connected  to  the  driving  wheels.  Much  better  re- 
sult* were  obtained,  however,  with  a  recording  meter  whose 
sheet  wis  driven  by  a  clock  mechanism.  In  1905  all  the  tram- 
ways of  Frankfurt  were  .supplied  with  such  meters  and,  al- 
though fonii'  rly  In-  loiisumption  of  energy  had  increased  from 
year  to  year,  the  iniroduciion  of  the  time  meters  resulted  in  an 
apprcdatale  aaring  amounting  to  almost  13  per  cent,  the  mean 
cooMnnptioa  now  bdiig  469  watt-honra  per  car-km.  It  is  ex- 
plained why  such  recording  meters  enaUe  one  to  test  the  indi- 
vidual ability  of  the  motoiman.  The  advan^wn  of  the  record* 
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ing  meter  over  the  energy  meter  are  pointed  out.— IVimI.  Bkc, 
Umib  *S- 

butallatloM.  Syttenu  and  Appliances. 

High  Tension  /n^/aWa/ioiw.— Siebek.— A  paper  read  before  the 
Vienna  Electrical  Society,  giving  some  details  from  modem  high- 
tension  plants.  The  Sill  works  fumttb  two-phase  current  for 
lamps  and  motors  in  Innsbruck  as  well  ai  for  traction  oa  the 
Stttbial  Valley  roa4.  Since  the  current  for  tamps  and  for  the 
traction  nnlon  is  taiicn  from  tlie  same  machine  and  ev«o  from 
the  same  phasa^  h  is  necessary  to  n^c  a  special  device  for  pre- 
venting mll«|e  flnctinlions  in  the  lightning  network.  This  is 
dona  tqr  means  of  a  "suction  traasfonner'  (Fiff.  4).  the  fwimary 
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windinR  of  which  is  in  series  with  the  traction  circuit  while  the 
secondary  windinc  is  in  series  with  the  lighimg  draiit.  If  a 
car  itaiti,  the  tractioo  cntrcnt  rises  suddenly  and  this  risa  of 
current  produces  an  increaae  of  voltage  in  the  lighl^  network 
whidi  countfifhalances  the  voltage  drop  which  would  occur  with- 
out this  device.  The  tranformer  has  j8o  turns  from  which  some 
turns  mtut  be  taken  off,  or  to  which  some  must  be  added,  accord- 
ing tr>  the  diffrrt.Ti".  load  in  winter  cr  siimtuer.  In  the  transmission 
system  (r<im  the  Morbe(?>io  plant,  which  utilizes  the  waterfalls 
of  ihf  Aildi  Rucr.  tho  h.A'.  t<ti«ion  switches  arc  of  the  simple 
form  sbtiwii  in  Fip.  5.  Ai  soon  iis  the  cunnccling  piece.  P,  h 
taken  down  the  arc  which  i.s  formed  rises  upwards  along  the  two 
horn»  until  it  h  broken  in  the  well  known  manner.— iT/rfc.  und 
Siasih.,  .\pril  8. 

UaHthttter.—Tite  first  part  of  a  (ally  illustrated  descriplbn 
of  recent  enlensioids  at  the  Manchester  electricity  works  which 
oomprites  three  fenerating  stations.  Among  the  most  interesting 
addition*  which  have  been  made  to  the  plant  are  the  9ao-kw 
LaCoiir  "c.as<%;idc"  motor-converters  (which  oiachine  consists,  as 
ha*  ri-KJiteilly  been  mentioned,  of  an  induction  motor  cotipled 
to  a  direet -current  generator,  the  rotor  of  the  motor  bcinit  elec- 
trically Connected  with  the  armature  of  tbe  direct-current  ma- 
chine), 'l  liiee  of  these  machines  htve  already  been  in5t;iLed.  and 
nine  more  bax'c  been  ordered,  Thi»  is  thought  to  rcpresejtt  the 
largest  industrial  .nppliiation  of  the  new  machine.  The  con- 
struction. desiRn,  and  nperatiou  are  clescnbed  in  <lel.iil. — I^nd 
EUt.,  March  30. 

C»tt  of  EUetricity  tot  Privotf  /'f««U.— HAaTNSLL.— A  paper  read 
before  the  Ltods  section  of  the  (British)  Inst.  Elec  Etif.,  givmg 
figures  on  the  cost  of  dcctrieiiy  per  kw-hour  from  private  elec- 
tric plants.  Twelve  numerical  CKamples  are  discussed  referring 
to  flour  niilU,  woollen  mills,  cloth  factories,  iron  work^,  etc  In 
the  c^amplvt  sjivcn  an  increase  011  uitorest  and  deprcination  from 
to  per  cent  to  1;  per  iciit  adds  as  murh  to  tbe  cost  per  kw-hour 
as  an  incre.-.se  of  50  per  cent  in  the  price  of  fuel.  This  caiuiot 
be  taken  as  a  Rctipfal  r<'iir1ii«ion,  hut  it  points  to  the  advisability 
of  keepinK  down  capital  charges.  The  cost  |icr  kw-hour  in  the 
different  examples  varies  bet  ween  aS  and  3.2  cents.— LmuL 
/:/*4-,,  Aprii  6. 

Coiuumfrs^  Records. — An  illustrated  article  eivinu  note  on 
the  keeping  nf  oonsiimera'  records  in  electric  central  stations. 
Forms  nf  blanks  are  given.— Lond.  Eke.  Rtv^  March  aj. 

Wlrai,  Wbrbw  «td  CuMH. 

Wirts  —  CwiUM — An  article  giving  useful  formulas  cm  wires. 
The  following  1'  rmula  is  fjrst  developed:  c*r      d*  =:  aJ^nki: 

where  e  ■••  tliv  .  nrrrnt  in  aiiipcri  s.  r  the  resistance  of  the  wire 
1  inch  l<-'ti;  liy  i  ^r|iiare  inrli  in  Lr<  vcctiim  in  ohm?.  J  U  tlie 
fl;,iti;cti-r  in  incli";.  ^1  :'-  tli<-  n"tritM.T  of  Htili-h  tlirnuil  nu  ts 
enuticd  from  one  i<(u,»rc  iii.h  siirf.ui'  of  wire  pt-r  seci.nil  [ler 

degree  rise  in  temperatnrr  rtf  the  wire  ab^ve  it»  snrrotindingt.  f 


is  the  rise  oi  lenpcrature  above  the  surroundings,  k  may  be 
considered  as  fairiy  comiant  and  e^nal  to  0.0000061  For  ia^ 
stance,  if  the  actual  temperabre  of  ike  wire  is  aso*  ^ 
rise  above  ordinary  atiiwipheriic  temperature  is  /  s  iga,  and 
the  above  formula  gives  s  jd.  Several  results  ate  at  onoe 
apparent  from  this.  For  instance,  in  v/irc  of  the  same  material 
r  being  constant,  t''  is  proportional  t )  .r.  or  the  current  which 
gives  a  certain  temperature  ri>e  i'  i  r.  .purtional  to  d"  This  is 
a  well-known  fact,  and  i-  im-  r.i  t'  most  frequeml'.  n-id  rela- 
tions in  working  out  resistances.  Again,  in  two  wires  of  dif- 
ferent materials,  if  the  current  be  the  same  in  each,  then  for 
the  same  rise  in  temperature  </*  must  be  proportional  to  r  or 
is  proportional  lo  r*'*.  If  on  the  other  hand  the  diameters  are 
the  same,  the  current,  for  a  given  temperature  rise,  is  propor- 
tional to  I—",  since      it  constant.  If  the  equation  is  written 

t  ^  d"  Vj/r  ilirri  the  factor  Vj/r  can  be  drt',  ri;i:ii.  i1  ;  ir 
each  source  01  A.n:  and  is  a  figure  of  merit  for  llie  mjii-nal 
as  rcgard-S  its  current-carrying  capacity.  This  figure  is  ifl.w  for 
copper,  13JO  for  aluminum.  710  for  iron.  4J0  for  platinoid  and 
manganin,  Jgo  for  eureka,  300  for  rcsista.  jrjo  for  krupp,  wolftin 
and  beacon.  A  useful  tabic,  giving  \Tirious  fig?"n's  for  the  ma- 
terials just  mentioned,  is  added. — Lond.  £/ff.      ;  .  March  30. 

Wooden  Pt^t.—Smirt. — In  order  to  proktug  tbe  life  of 
wooden  poles  the  anHior  deacribca  a  method  of  protecting  them 
by  means  of  a  cover  of  conercte  at  the  point  where  the  ptde  is 
iiHerled  in  the  earth.— CM.  trad  Matth.,  March  11. 

Gloctrophysica  and  Magnetlaaa. 

UMaeral  Ehtclwir  CondiuHeHy  Over  Dump  Smr/tecs.—Tma- 
TON.— An  abstiaet  of  a  (Brit)  Phys.  Snc'y  paper.  The  author 
has  notked  a  rather  perplexing  difference  in  electrical  resist- 
ance depending  on  the  direction  in  which  the  measuring  current 
is  passed.  The  resistaftce  under  cx;iniinati<in  was  that  of  a  lay- 
i-r  of  moisture  which  adheres  to  glass  when  t \|i  >  1  d  to  moist 
atmospheric  conditions.  The  arrangement  in  wIikIi  tins  resist- 
ance measurement  was  l  ifi  i  ti  d  w;i-  one  used  for  detennining 
the  temperature  of  deposition  of  dew.  For  this  purpose  two 
liarallel  wires  oi  plalinum  were  fused  <m  to  a  kIass  surface  at  a 
^iiiall  distance  .niarl.  The  surface  Could  •><•  artificially  co<.iled. 
,\  cell  and  a  galvanometer  were  tnierted  in  s.cr;<..v  v.ith  ilu-  t-.to 
plalinum  wires.  As  soon  as  moistnrc  condensed  on  the  glass 
the  circittt  was  completed  and  a  current  paseedL  fb»s  permitting 
(he  accurate  determination  of  the  dew  ,pohit.  When  a  delicate 
galvanometer  is  used,  a  small  cnrrent  can  be  detected  long  be- 
fore the  true  dew  point  is  reached.  It  is  at  this  stage  thai  the 
aiianialou^  beh.ivior  in  the  resistance  is  found.  On  passing  a 
current  across  the  glass  surface  when  exposed  to  onliii.iry  at- 
nioipberic  conditions  it  was  found  to  diminish  to  a  cert.iin 
itilninuiiii  \aluc.  the  .imonnt  of  which  depended  on  the  hygromelnc 
slate.  On  revetsal,  the  current  assumed  5ts  original  value  and 
then  diminished  to  a  minimum  as  before,  an<l  so  on  for  fur- 
ther reversals.  In  order  more  conveniently  to  study  the  matter 
with  larger  cnrrents,  tin-foil  grids  were  prepared  by  pasting  strips 
of  linfmt  on  to  glass  plates.  Every  second  strip  was  connected 
to  one  poile  of  the  battery  while  the  intcnnediate  strips  were 
coMMCted  to  the  other.  'In  this  way  was  obtained  a  lensth  of 
surface  tying  between  parallel  <lrips  of  tinfoil  placed  at  a  sbort 
distance  apart.  Grids  of  various  widths  were  prepared,  Oie 
^<t.  consisting  of  eight  glass  pl;ite>  with  Strips  as  cm.  .ipart, 
K.ivc  a  total  Icncth  between  cUvlrodc*  of  250.000  cm.  W  in n  <n 
<■  m.f,  of  110  volts  was  applierl.  a  current  of  about  aoooL)  am- 
[II  re  w.is  found  to  pass,  b;>!  lln^  (ji  ,niu;illy  iliininislicd  to  about 
oonoi;  amp.  On  reversal,  the  current  was  found  to  be  about 
fi  ooo.t  amp.,  which  rapidly  rO«  10  about  o  ooot)  amp,,  and  then 
diminished  to  about  0.0001$  amp„  and  so  on  for  funbrr  revers- 
als. The  resistance  was  mcasnred  by  a  Whcaisiouc  bridge  when 
the  grid  was  in  good  conducting  phase  and  when  in  a  badly  oon- 
diieting  phase,  and  found  to  be  about  141MOO  ohms  and  80*000 
-oliiiis  respectively.  That  the  effects  observed  were  not  doe  to 
;m  ,iliiiii;  similar  to  ordinary  polarizatinn  was  shown  by  the  fact 
ili:it  ii..  bark  c  m  f  was  olitaineil  on  sliort-nrcuiting  throunh  a  gal- 

sa  iivlcr  in  the  usual  way,  and  also  by  the  fact  that  the  ratio 

of  the  riirrciHs  in  the  two  phases  was  indcpendei.t  of  the  dif- 
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fcrence  of  potential  appllcrl.  Pressures  up  to  3,000  volt!)  were 
applied.  This  would  require  a  back  c.m.i.  of  ItSBO  VoUi  to  give 
a  fallmg-off  ia  current  cu  half  value.  Tbe  theory  put  temtd 
to  account  for  the  phcnumcnon  depended  on  the  transportatkm 
of  mouture  over  the  4urface  Iqr  the  cvftnt.  In  thb  way  Ifae 
«ffcctm  thkknctt  ot  tli>  toyer  miiht  be  modi  dNnMibcd  Ij  ft 
iMUitdng  ttp  of  the  moiitute  alonK  tha  edge  of  one  of  the  ntetallie 
dectrode«.^Load.  Elee.,  April  6. 

E0(Ct  of  Heat  an  Radium  £»m«a<toii.— MAKowtn.  An  .ac- 
count of  expcrimeiils  on  the  influence  of  temperature  uii  Iil  av- 
tivity  of  r.Kiinni  fm.innlv  «  when  in  radioactive  equilibrium  w  Ui 
radium  A,  B  and  C.  and  when  sealed  up  in  a  quartz  tube  so 
that  there  can  have  been  no  possibility  of  the  escape  of  any 
volatile  product.  The  results  show  cleanly  that  the  activity  as 
mcMured  by  the  beta  and  gamma  rays  can  be  changed  by  high 
tamiKTatuK*,  the  observed  effects  bemf  conaiitent  with  the  oc- 
platntioa  offered  by  Curie  and  Damie.  tbe  tMt  of  decay  of  ndium 
C  if  increaMd  by  high  tetnpentures.  The  expcrineiMa  do  now 
however,  ptove  that  it  it  this  jarticalar  product  which  is  at- 
fecteda  as  the  results  could  be  eqnally  well  explained  if  one  or 
more  of  the  other  radioactive  bi-idic>  present  underwent  some 
alternation.  The  rlTift  Increases  with  the  temperature  up  to 
t.joo'  (".  with  tht  tune  of  lie.iiiiig,  but  not  niter  the  first 
h<n!r,  <  I'he  ihiei  interest  of  these  results  rests  in  Ihr-  t  ic-  di  it 
it  h.id  .iKvayi  been  loiisidored  a  charaeie ri-tie  fe;iture  ot  tadio- 
.iitivity  that  it  cinnot  l>c  influenced  by  any  of  ihe  physical  forces 
and  «««nt$  at  our  disposal).— Ijond-  Eltc,  March  30:  from  Prot. 
Royal  Sac-^  St6,  March  6. 

W«gM«l0-O/>/iV.t.- ZtcM  vN.  .A  paper  read  before  tbe  Royal 
Inst,  on  ttcent  pru);reis  in  inngneto  optics  and  the  Zccman  ef>' 
ftet^Lond.  E%i'mg,  Apdl  & 

UalU*  JllonMfWMats  aad  Instniawats. 

Utatwrtmtnt  of  Resisfanee.—J^uitK.—A  paper  in  which  the 
author  (who  is  a  member  of  the  Rni  li -.in  .:;ilt  1  .1  ni m  -^ 
four  chief  method*  of  measuring  resistiitstci  the  iiecdic  jjal 
v.T  i  iiii.i' r.  a-  I  iininis  out  the  case*  in  which  they  can  be  used 
to  the  Rmri-  •  idvaiitagr.  In  Thomson's  metlici  the  re»i<tanec 
to  be  nr.  ;i  lit!  1.  A,  !honJd  be  neariy  equal  to  the  standatd  h 
The  ratio  of  the  bridge  resiitancc,  «  to  A,  should  be  very  small. 
The  galvanometer  reeisunocv  g,  should  be  A/z.  The  jensitivcmss 
ia  then  B/aVaT  In  Wheatstone's  bridge  arrangement  the  most 
favoraMe  conditions  arc  given  by  a  —  .  f.  B/A  =  infinite,  g  — 
2.1.  Tlir  -.oiisitu  I I1C51  iv  [licn  •.lu-  -:ir:\:-  in  Thomson's  method, 
llh  i.utft  rviiii.il  r.iciUwJ  1.^  the  u.ost  sciL-ilivc,  when  the  condi- 
tirii=  nr.  t-ivorablc.  These  conditions  arc  h  —  .f  .'  i'  =^  I. 
a/.  I  —  It.  B/A  —  infinite,  and  £  ^  A.  The  srnsilivciieiS  !•  then 
Yili.  The  compcn-iation  method  is  the  least  sensitive  und' r  t:i'- 
most  favorable  conditions,  w  hich  prescribe  b  =  a  =  A,  a,  .  I  = 
B/A  —  I,  and  g  —  .f.    The  sensitiveness  is  E  being  the 

e.  m,f.  used.  The  differential  method  cm  be  employed  only  with 
large  reaistanecs,  If  tbe  resistance  A  and  li  can  be  cbangi^ 
ultaneooaly  by  the  same  amount,  a  Mnsilivenest  =  £  may  be 
attained.  With  a  movable  coil  galvanometer  of  half  the  sensitive, 
ness  of  a  needle  galvanometer,  the  same  delicacy  of  measurement 
of  resistances  can  be  attained.-  I.ond  EUt.,  .April  6;  from  ZeiL 

f.  Inxirumi  tilcrk.  March. 

I •£!,->  in-iitiliun  of  Kfso«aH(f  Curves  with  the  Cymometer  - 
DvKl^.— .An  abstract  of  a  Itritiili  I'hys,  Society  paper.  The  ex- 
periments described  iv«re  nude  with  a  vtrw  tn  the  adaptation  of 
the  direct'resding  cymometer  to  the  delineation  of  teaonatKe 
curves  and  the  determinatioa  of  tlie  logarithmic  decrements  of 
wave  trains  and  the  resistance  of  oscillating  spafks.  A  special 
form  of  ammeter  wan  inserted  tn  the  cymometer  cEreuit,  ettaUtng 
the  current  to  be  observed  for  any  position  of  the  itistminent. 
The  .Tintiici<  r  n<ed  was  of  the  hot-wire  type  with  a  bismulh  iron 
juticti<in  in  contact  with  the  hot  wire,  the  cm  f.  of  the  junction 
and  hence  the  riirrcirt  through  the  fine  wire  being  read  off  from 
the  deflections  of  a  single  pivot  galvanometer  of  low  resivtatice 
The  results  of  the  work  of  BJcrknes  and  Drude  on  the  1  1  i  '  iii  jn 
trausfortiMr  are  referred  to  and  the  application  of  their  final 
cqnations  to  the  determination  or  logarithmic  decrements  from 
the  reMnance  curves  are  diicusscd.— Land.  EU<.,  April  6. 


Pircct  !\riidii:g  DlimnKter. — An  illustrated  dcucnpljon  of  a 
ci^nipcniatcci  ilircci  reading  ohmmcter  of  French  make  which 
may  be  used  in  any  tocation,  for  instance  in  the  neighborhood  of 
dynamos  or  pieces  of  iron  or  of  cables  carrying  strong  currents. 
It  enables  itie  ditecl  mmtuemnt  of  the  insulatian  of  a  line 
charged  or  not  ^iwid.  The  dial  baa  ■  double  scale,  one  mcai- 
mrjng  from  1  to  tO  inepihma  (ia  whidi  case  the  imtrumcBt  is 
used  in  connection  wiQi  a  battery  in  the  same  case),  the  otticr 
measunng  up  to  5,  lO  or  23  megohms,  according  to  the  voltage 
employed,  the  current  being  obtained  in  this  case  from  an  exter- 
:,.":]  M,Lir:c  The  principle  of  the  instrument  is  based  on  the  well- 
known  method  of  the  vo'traeter-ohmmeter.  A  source  of  e.m.{. 
E  is  in  series  with  a  resistance  of  comparison  ami  a  galva- 
nometer. The  greater  part  of  the  total  re.sistance,  K,  is  repre- 
sented in  tlic  resistance  of  comparison.  By  closing  the  circuit, 
one  gets  a  reading  kB  R.  By  inserting  in  the  circuit  til* 
KsistMiee^  JT,  to  be  measwed,  one  gets  a  second  reading  a,  ss 
(JZ4-X},  hcneeM  =  nK-(-(II  +  X}.  Since is  bnowa 
and  a  has  a  fixed  value,  the  reading.  «>  depends  only  On  the  re- 
sistance, X,  to  be  measured,  and  the  reading  is  indtipendeut  oC 
the  e.m.f.  E.  and  of  the  constant,  k,  of  tbe  galvanometer,  Sevanl 
applicati  11  .ire  described.  The  attide  is  illtistiated.— L'/wtolrte 

Eiec,  I  'j'jniaTV  in. 

BalliiUc  Cj!:-i'\un\i-li-'  .SMUii— .\  note  "it  .t  mathematical 
Phys.  Society  paper  uu  the  daitipiiiti  ot  a  ballistic  galvanometer. 
A  simple  formula  is  given  together  with  a  metliod  fte  daterminillg 
the  damping  factor. —fftyi.  i?nr.,  April. 

Determining  the  Self-lmduetWi  Coefficient  by  iVeighingf— 
FLOweaa^A  letter  giving  sane  corrections  of  tbe  formulas  given 
by  Pankert  whose  method  by  weighing  was  described  sane  lime 
ago  in  the  DNfcst  Numerical  results  are  iima.  of  an  experi- 
mcnld  invCfttgfaKon  ttnintr  the  method  of  Feuhcrt  with  die  cor- 
rected form,  '  '  -  f   March  8. 

•.Mb    .    a  1 

Telegraphy,  ToteplMay  and  Signals. 

Wireless  Telegraphy  in  War. — An  illustrated  article  on  wireless 
telegraphy  in  German  Southwest  .-Africa.  In  the  beginning  of  the 
present  Herero  rising,  heliographs  were  made  use  of  extensively 
for  the  transmisakm  of  information  between  the  various  troop  de- 
tachments and  the  eampa,  but  this  service  was  lonnd  useful  only 
in  the  case  of  clear  teeaflier  and  over  rdatively  sttali  distances. 
V^elesi  telegraphy  is  free  from  this  restriction  and  has  later 
been  proven  very  satisfactory.  Three  transportable  stations  have 
been  used  in  Gemwn  Southwest  .^frica.  each  being  arranged  (or 
wave',  nf  two  lengths,  350  .nnd  1,050  meters,  respectively,  the  same 
aerial  bi  ini^'  used  in  each  case.  The  complete  equipment  com- 
firiscs  ;'riree  t\v  ■  .ln.;  lr'l  •.  i  liirles,  carrjing  the  generating  plant, 
apparatus  and  stores,  respectively.  Each  car  weighs  about  600  kg, 
and  can  easily  be  hauled  by  one  horse  or  mole.  The  equipment 
is  described  and  illustrated.— Lond.  Eke  Rnt,,  March  23. 

MlacellaiMowa. 

r/ii.i:/.'m  Grounds. — KiNTNtR. — A  record  of  a  test  in  v.  :■.  .  !,  the 
irrT;;it-,:n  i .{  an  alternator  was  believed  to  te  grounikJ  l.i.  ;ui«e 
the  ;;ltcrn;<tM-g  ciirrrnt  vr.ltmeter  connected  with  one  t'-r-nnal 
to  ground  inilitated  voltage  when  the  machine  was  runrine  .-\s 
a  matter  of  fact  there  was  no  ground  whatever.  The  phcnom- 
etum  is  expl^ned  with  the  aid  of  diagramsv— £/cc.  Jour..  Mardi. 


BOOK  Reviews. 

lIvKoriiioKiTF.  trxn  Ft.RicTuacn  fiuiCBi.  Bgr  Dr.  EmU  Ahel. 
Halle:  Wilhekn  Knapp.  in  pogcs,  10  Ills.  Prke,  4.50 
marks. 

The  recent  progress  of  electrochemistry  from  a  tedmolagical 

sUndpoint  is  excellently  illustrated  in  rtlfs  little  text-book  on 
the  lh'.->'r>'  i  f  :i  fiai  1  ir iil.ir  lir;iii<;i  of  iiii jii-trial  opcr.itions  in- 
volving tlu-  .u;tn-iiis  of  liypi  .rliluritc-  nml  bleaching  afiients  de- 
veloped electroct't  tiiically  'I  In-  trr  itnirnt  of  tlic  ^■.;h;ri?  ;s  ijis- 
tinctly  chemical,  and  the  bof>ls  is  written  l»y  an  eicctrochemiit  for 
the  use  of  advanced  electrochemical  students.  The  subject  is 
a  complex  one  and  has  only  admitted  very  recently  of  quantlta* 
tive  discussion.  The  book  will  be  welcomed  by  clectrochcfflists 
and  electrochemical  students  as  a  text-book  on  the  subject  deah 
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with,  and  as  a  distinct  advance  in  the  literature  of  a  process 
hitherto  but  little  understood. 

BooKKKEPiNu  BY  Machinoiv.  By  E.  \V.  ThoiTipson.  New  York : 
Published  by  the  author.   176  pager;,  illustrated.   Price,  $2.00. 

A  great  many  people  think  of  a  bookkeeper  as  at  best  only 
an  animated  machine,  and  it  is  a  fact  th.it  machinery  will  do 
pretty  nearly  every  feat,  and  just  as  rapidly,  that  the  "lightning 
calculator"  of  the  music  halls  will  do.  The  principles  of  Babbage 
carried  out  far  enough  should  give  us  some  day  the  results,  if 
not  the  reasoning,  of  the  star  n>athematicians,  for  anything  that 
proceeds  from  determined  data  and  distinct  postul.ntes  to  a  defi- 
nite conclusion  is  but  mechanical.  It  will,  of  courst-,  istill  be  left 
for  talented  trust  magnates  and  absorptive  insurance  presidents 
lo  let  their  imaginations  play  over  the  statistics,  and  show  what 
can  be  done  with  the  inherent  values. 

Meantime,  bookkeeping  by  machinery  is  becoming  almost  as 
much  of  a  truism  as  business  by  method,  and  each  needs  its  own 
literature.  Here  we  have  a  clever  and  competent  work,  written 
in  a  distinterested  way,  to  show  how  the  genius  of  the  inventor 
has  virtually  abolished  the  human  side  of  bookkeeping  and  ren- 
dered everything  possible  to  the  uLichine  side.  Needless  to  say, 
electricity  pLiys  quite  a  large  part,  and  the  office  that  has  its 
electrical  and  other  apparatus  here  described  i*  deprived  of  any 
excuse  for  not  paying  its  bills  promptly  because  the  treasurer 
is  sick  or  in  the  West  Indies. 

And  yet.  noting  carefully  all  the  skillful  mechanism  here 
brought  to  account  on  the  credit  page  of  human  advance,  the 
feeling  arises  that,  after  all,  the  demand  on  the  men  who  admin- 
ister systems  like  these  becomes  greater  rather  than  less.  It  is  still 
much  easier  to  write  a  letter  by  hand  than  "type"  it.  The  tallow 
candle,  if  brought  out  to-day  would  be  declared  the  most  wonder- 
ful illuminant  the  world  has  ever  seen,  and  the  brain  has  not 
yet  abdicated  to  the  "wheels"  of  a  Frankenstein  creation.  In 
brief,  all  these  ingenious  devices  are  auxiliaries,  to  be  adopted 
from  that  standpoint  as  indispensable,  but  not  dispensing  any- 
body from  attending  personally  to  business  just  as  sedulously 
and  as  strictly  a*  .^stor  when  he  lived  over  his  store. 


Sumter  "Unitype"  Telephone  Switchboard. 


The  Sumter  Telephone  Manufacturing  Company,  Sumter,  S. 
C,  has  placed  on  the  market  a  switchboard  known  as  the 
"Unitype,"  which  embodies  several  new  features.  One  of  the$e 
b  the  type  of  drop,  a  side  elevation  of  which  is  shown  in  Fig.  i. 

f  ""i 

i  : 


FIG.    I.— DI.^CIIAM   OP  tlROP. 


The  arm.iturc  /■'  of  a  drop  hangs  in  front  of  the  coil  H  and 
is  b.ilanccd  on  a  brass  rod  which  runs  entirely  across  the  frame; 
this  mounting  obviates  the  necessity  for  pivot  screws,  a  fruitful 
source  of  trouble.  The  shutter,  E,  which  is  very  light,  is  held 
in  ii^  normal  or  unexposed  position  by  a  knife  edge  on  the 
ann^iiure  engaging  a  small  projection  on  the  bottom  of  the 
shuller.  When  the  armature  is  attracted  by  the  coil,  the  shutter 
is  released  from  the  knife  edge  and  falls  forward  and  projects 
through  the  slot,  L,  in  front  of  drop  case,  thus  giving  the 
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signal  to  the  operator.  The  signal  is  thus  displayed  by  the  force 
of  gravity  alone  and  docs  not  depend  upon  any  electrical  means 
except  for  the  short  space  of  time  the  drop  winding  or  coil 


riC.  3.— FRONT  VIEW  OF  THKEE  mtOPS. 

is  energized  by  the  current  from  the  calling  telephone.  The 

doited  lines  in  Fig.  i  show  the  dro]>  after  a  call  has  been 

received  and  Fig.  2  gives  a  front  view  of  three  drops.  The 


FIC.  3.— HEAR  VIEW  OF  DROPS. 

method  of  inserting  the  drops  in  the  board  is  new,  there  being 
no  wires  connecting  to  them  in  any  manner.  Fig.  3  gives  a  rear 
view  of  a  couple  of  drops,  showing  the  locking  contact  springs 


FIG.  4. — METKOD  OF  REMOVIKC  AND  INSUTIKC  A  SEOP. 

connecting  the  drop  to  the  jack.  Fig.  4  >hows  the  manner 
in  which  a  drop  i*  removed  or  inserted  in  the  switchboard;  it 
is  simply  pulled  out  or  pu.shed  in  and  it  is  only  the  work  of  an 
instant  to  change  the  drop  from  one  position  to  another. 


Adjustable  Switch  Box. 


R.  E.  Vonge.  Jr.,  of  Jacksonville,  Fla.,  has  designed  an  adjust- 
able switch  box  as  ihown  by  Fig.  t  herewith,  for  which  many 
advantages  are  claimed.  .'Vs  superintendent  of  the  construc- 
tion department  of  the  Florida  Electric  Company  Mr.  Yonge 
had  often  felt  the  need  of  some  such  appliance,  since  when  in- 
stalling switch  boxes  in  the  wall  prior  to  the  application  of 
the  finishing  coat,  it  was  often  found  that  variations  in  the 
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thickness  of  this  coal  rendered  it  impossible  to  place  the  switch 
plate  snug  against  the  switch  unless  the  plaster  was  cut  away, 
which  was  not  always  desirable.   The  switch  box  is  made  in  two 


1 

\\\m 

riC.   I  — ADJUSTABLE  SWITCH  BOX. 


parts  as  shown  by  Figs,  z  and  3.  one  part  sliding  within  the 
other.  The  permanent  portion  is  fastened  to  the  wall  in  the 
usual  manner  by  screws  passing  through  lugs  provided  for  them. 
The  adjustable  portion  is  fastened  to  the  permanent  portion 
by  means  of  the  machine  screw  shown.  The  two  lugs  are  adapt- 


FK.S.   2  .\.VD  3. — P.VRTS  OF  ADJUSTABLE  SWITCH  BOX. 


ed  to  slide  in  the  recesses  provided  for  them  in  the  permanent 
portion,  and  the  switch  is  fastened  to  the  telescopic  portion  by 
means  of  screws  fastened  to  these  lugs.  Before  the  switch  is 
inserted,  however,  the  telescopic  member  is  adjusted  by  means 
of  the  machine  screw  so  that  the  switch  plate  will  come  snug 
up  against  the  switch. 


Electric  Power  in  the  Manufacture  of  Railroad 

Frogs. 

The  shops  of  the  Weir  Frog  Company,  located  in  Norwood, 
Ohio,  a  suburb  of  Cincinnati,  furnish  an  excellent  example  of 
the  application  of  electric  power  to  manufacturing  purposes. 


The  erecting  and  main  machine  floor  is  123  ft.  by  340  ft.  and 
is  served  over  its  entire  length  by  two  electric  cranes,  one  of 


FIG.  2. — UOTOB-DUVEN  PLANER. 

which  is  used  largely  in  loading  and  unloading  freight  cars. 
The  second  crane  supplies  the  erecting  floor  and  machines  with 


no.  I. — LINE  OF  MOTOR-DKIVEN  PLANEBS. 

Every  machine  tool  in  the  great  shop,  which  is  a  single-story  bricic 
structure  720  ft  by  135  ft.,  is  operated  by  an  electric  motor;  and 
with  the  exception  of  a  few  small  machines  taking  power  from 
two  lines  of  motor-driven  shafting  every  tool  is  driven  by  its  own 
motor. 


FIG.  3.— MOTOR-DRIVEN  VERTICAL  DRILU 

material  from  the  stock  department,  which  is  located  just  be- 
yond the  floor.   The  power  plant  consists  of  a  500-hp  compound 
engine  directly  coupled  to  a  300-kw,  230-volt,  Allis-Chalmers 
direct-current  generator. 
The  accompanying  illustrations  show  some  of  the  motor-driven 
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tools.  Fig.  I  thows  a  lim  of  motor-driven  planers  and  Fig.  2 
a  motor-driven  planer  of  another  type.    Fig,  3  illustrates  the 


PUS.  4. — MUTOR-IHUVEN   VEKTICAL   MCLTI-.IPtNDLE  DHILL. 

mounting  of  a  motor  for  a  vertical  drill,  and  Fig.  4  shows  the 
method  of  motor  mounting  I11  a  multi-.spindle  drill. 


Portable  Recording  Steam  Ganges. 


In  response  to  a  demand  for  a  light,  compact,  portable  record- 
ing pressure  gauge,  the  Bristol  Company,  Waterbury.  Conn., 
has  placed  upoif  the  market  a ,  mciditk'ation  of  the  well-known 
recording  gauge,  which  is  free  ftoirt  delicate  mechanism  so 
tliat  an  ordinar)-  wurkman  cait  manipulate  it  successfully  with 
reasonable  care.   In  the  portable  ^ly^e  of  gauge,  a  view  of  which 


IIKT.XIlLE  KKlUHDINc'CAt'alE. 

is  given  in  the  arcomiMinying  illuvlration,  the  metal  arc 'hat 
Iktii  omitted.  The  pressure  tul»e  and  clock  for  driving  the 
chart  ;irr  inountnl  on  a  HkIiI  aluminum  back  which  is  in  turn 
It  ouiiti  il  in  a  waiodrii  <';«rr\  Iiik  >"im-  doiitncd  with  -iiKecial  ref- 
ereiH'r  to  r.i«r  in  h.'iiiillinK  .mil  in  nuking  cotiiitviiDiis 

Two  fiiriii'.  have  h^'i'ii  ili-veloprd.  One  of  thr»e  i*  usfd  when 
the  pressure  ni;iy  oxcri-i|  five  pounds  per  v|u;irf  inch,  while 
the  other  is  enijiluyrd  i>n  vcr\  low  pressures  'I  hi-  l.-ilter  form 
is  capable  nf  recording  prosarrs  as  low  as  tliat  due  to  a  one- 


twentieth  of  an  inch  head  of  water.  Each  form  is  furnished 
with  leveling  screws  to  facilitate  adjustment,  and  provision  i* 
made  for  carrying  charts  and  ink  with  the  instrument. 


Cable  Clamps  in  Service. 

The  accompanying  view  of  a  pole  in  Topeka.  Kansas,  clearly 
illustrates  the  method  used  by  the  Topeka  Railway  Company  in 
limiing  a  corner  with  two  500.000  cm.  cables,  by  the  use  of 
four  Kearney  cable  clamps.  This  company  has  used  almost  1,000 
cable  clamps  of  this  type  during  the  past  two  years,  and  has 
found  that  the  cables  can  be  placed  in  position  in  much  less  time 


CABLE  CLAMPS  IN  SESVICX. 


than  is  required  with  the  old  metliod  of  splicing  the  cable  or 
trying  strands  around  it.  Moreover,  the  final  result  is  in  each 
case  an  extremely  neat  and  strong  piece  of  line  work  when  the 
csible  clamps  are  used.  These  clamps  are  manufactured  by  W.  N. 
Matthews  &  Bro.,  227  N.  Second  Street,  St.  Louis. 


High-Efficiency  Incandescent  Lamps. 

The  Tipless  Lamp  Company,  of  256  West  33d  Street,  New 
York,  has  developed  and  placed  on  the  market  a  line  of 
walt  metallic  filament  incandescent  lamps  in  12,  16,  30  and  25- 
cp.  sizes  for  various  voltages  up  to  130.  The  company  has 
also  brought  out  an  8-cp,  2^-watt  metallic  filament  lamp  for 
train  lighting  service  which  is  used  extensively  on  the  New 
York  Central  and  other  large  trunk  lines  having  electrically- 


METALLIC  FILAMENT   LAMP  fOK  THAIN   LICHT1NC  SERVICE. 

lighted  coaches.  The  president  and  manager  of  the  company, 
.Mr.  H.  J.  Jaeger,  has  experimented  with  metallic  filaments 
since  l804,  and  for  the  past  seven  years  h^s  marketed  miniature 
lamps  containing  metallic  filaments,  Tlie  present  high-efficiency 
lamp  marks  the  culmination  of  his  experiments  along  this  line. 
The  carbon  filament  as  at  present  made  is  employed  as  a  cathode 
on  which  the  metal  is  deposited,  the  process  being  secret ;  the 
fil.iment  is  then  subjected  to  a  high  heat.  The  lamps  are 
claimed  to  have  a  life  equal  to  that  of  the  j-i-watt  incandescent 
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lamps  on  the  market;  the  lamp  for  train  h'ghting  service,  which 
is  shown  in  the  accompanying  engraving,  is  stated  to  have  » 
life  of  from  400  to  500  hours. 


c 

olid  Insulation  for  Underground  Conductors. 

An  improved  form  of  the  wooden  conduit  system  which  is  being 
largely  used  by  electrical  engineers  in  Germany  for  the  installa- 
tion of  underground  conductors  is  being  introduced  by  the  Elec- 
tric Cable  Company,  of  New  York  City.  In  this  system  exten- 
sive use  is  made  of  Voltax.  the  new  insulating  material,  which 
was  noted  in  our  issue  for  February  17,  igo6,  when  a  report  was 
given  of  tests  made  by  the  Electrical  Testing  Ijiboratories  of 
New  York  City,  showing  its  high  dielectric  strength  and  specific 


flC.  I. — PEBSPECrrVE  VIEW  OF  lat  CONDUIT  SYSTEM. 

re.sistance,  which  arc  prime  requisites  in  the  insulation  of  high 
and  low-tension  conductors. 

In  making  the  installation  according  to  the  above  system  a 
wooden  trough  is  laid  in  a  trench  about  18  in.  deep.  Porcelain 
carriers  are  placed  in  this  trough  at  intervals  of  four  or  live  feet, 
acting  as  bridgework  for  supporting  the  conductors.  As  shown 
in  Fig.  I  the  bridgework  rests  on,  and  is  surrounded  by,  im- 
pregnated felt  or  similar  material,  the  space  between  the  carriers, 
after  the  conductors  have  been  pinccd  in  position  un  Ihem,  being 
filled  with  Voltax,  which  rapidly  hardens,  thus  creating  a  solid 
insulating  material  throughout  the  entire  conduit. 

Connections  to  the  conductors  are  easily  made  by  opening  the 
trench  at  any  desired  point  and  melting  the  V'ultax  by  means  of 
a  blow  torch.  After  the  cotineclion  has  been  made  the  trough 
is  again  filled  with  the  insulating  material,  and  the  continuity  of 


ftc.  2. — ^tvpe  or  poiceiain  bhidce  work  for  carrvinc  tue 

conuui:toks. 

Ihc  insulation  of  the  system  is  thus  re-established,  perfect  con- 
nections being  secured  by  this  means. 
The  tests  referred  to  indicated,  among  other  things,  thai 


Voltax  is  impervious  to  atmospheric  conditions,  water,  acid  and 
alkah,  thus  making  this  new  insulating  material  particularly  de- 
sirable for  use  in  connection  with  underground  conductors. 

It  is  stated  that  installations  made  according  to  the  system 
outlined  above  involve  an  outlay  one-third  less  than  those  made 
according  to  the  duct  system.  The  objection  still  existing  in 
some  quarters  against  the  solid  system  of  insulation,  based  on  the 


nC.  3. — CROSS-SECTION  OF  CONDUrr. 

ground  tliat  it  is  not  possible  to  increase  its  capacity  as  readily 
as  that  of  a  system  in  which  idle  ducts  can  be  laid,  is  readily 
overcome  by  the  fact  that  a  solid  system  embodying  two  or  three 
conductors  is  less  expensive  to  install  than  a  duct  system  with  its 
cost  for  annual  maintenance  and  extra  ducts,  the  interest  on  the 
idle  wires  being  considerable  less  than  the  maintenance  and  duct 
charges. 


Dry  Battery  Fan. 


The  electric  fan  shown  in  Fig.  1  has  been  designed  for  use  in 
places  where  electricity  cannot  be  obtained  directly  from  lighting 
circuits.  The  equipment  consists  of  a  10-in.  brass  fan  provided 


FIG.  I.— lOW-TOLTACE,  BIRECT-CURKENT  FAK. 

with  well-protected  blades  and  driven  by  a  direct-current  motor, 
the  energy  for  which  is  obtained  from  a  battery  of  dry  cells  ar- 
ranged in  a  portable  form  (Fig.  2).  It  is  stated  that  one  set 
of  cells  will  opor.iii-  the  fm  for  from  .".sO  tn  iso  hmirs,  which, 


FIG.  i. — rUKTABLE  UMY  BATTiaY. 

under  ordinary  conditions,  will  be  more  than  sufficient  for  one 
summer  season.  This  portable  fan  outfit  is  manufactured  hj 
the  Jones  Electric  Company,  63  Vesey  Street,  New  York. 
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Industrial  and  Commercial  News 


CommercfcU  Infclli^ence. 


TUF  WEEK  IN"  TRADE.— The  appalling  diiastor  in  San 
Fr.un  lico  the  thought  uppermost  in  the  minds  of  the  people 
last  week,  ;o  jome  cxtc-nt  had  a  disturbing  efff-ct  ttp^n  h',i«t- 
neS5  in  ni.iii;  Imcs-  T!u'  lirit  ;n-«i.  'eeilied  »0  iiur.ilibli-  iliru  il 
[Kiralyzcd  everyone,  but  when  :hc  true  situation  h'.-canic  known, 
forces  were  set  to  work  'Mth  t'  >•  utmost  vigor  to  ,1  1  iHi-  inhabi-. 
tants  of  the  stricken  city,  ami  1  ut  of  Sas!  Franciscos  grt  u  -iii*- 
fortune  will  arise  an  activitj-  111  Lmsu  csi  that  will  be  kli  t  jr  ;i 
long  time  «o  come.  It  wa--  -i-<:''^:<ii<:<i  that  the  disttitbaiKe. 
though  un;  r.cjikntedly  hurtful,  li.is  t>een  confined  to  a  compara- 
tively smail  jrca  of  country,  tiui  the  rest  of  the  nation,  con- 
lemplaiing.  as  it  does,  prospects  01  hmmtif-.:'  1  rops  and  another 
year  of  Krcat  prosperity,  finds  !!>•  If  alik?'  willing  and  able  tn 
give  freely  of  its  a!.-j:i(irin<'c  i..  Iu-1[.  tin-  ;.incken  city  nn-i  Simi- 
Aside  from  this,  practically  every  trade  and  ncw«  feature  ot  thv< 
week  was  sati? factor)-.  Crops,  trade  and  industry,  excepting 
only  the  coal  situation,  improve  with  the  weather  and  the  natural 
spring  tendency  to  expansion.  Retail  trade  shows  considerable 
stimnivs  at  the  result  of  warmer  weather,  and  this  in  turn  has 
ntnlled  in  modi  peordarinc  to  iU  in  sndts.  Inm  aad  steel 
coBdMoiii  art  ewn  mart  iivonlrie:  railway  eaiiiinBS  nc  heavy; 
ooUcctinns  tend  to  im^nivt,  and  money  is  certainly  easier,  though 
stfl]  in  active  demand.  Frear  sales  ot  pig  iron;  more  inauirics; 
firmer  prjees;  fwlher  tales  of  aleel  rails;  growing  congestion  at 
the  rail  nndf ;  the  booking  of  IwsincH  for  1407  delivery  by  a 
Icadiag  Soutbcm  interetl  at  I19  a  ton,  the  plaebg  of  eontraeu 
fi»r  Inward  of  Mvooo  tons  of  alccl  ban  by  agrlcnlMral  impleiiient 
inahaxa-^e  busineta  having  been  doaed  on  a  concenion  and 
more  moderate  trade  in  atruetural  material,  due  ti6bMy  to  the 
houseimitb';'  strike — arc  the  week's  most  important  dCVOto^ 
menis  in  the  iron  and  steel  industry.  Copper  cOntiniies  iirn, 
and  there  is  said  to  be  very  little  .^pril  or  May  copper  available. 
Coal  is  comparatively  quiet,  the  miners'  trouble  having  little 
influence,  supplies  being  ample,  and  coke  on  the  whole  is  prob- 
ably less  active,  though  price*  are  firm.  Rusines«  failures  during 
the  week  ending  April  19,  as  reported  by  Bradttrttft,  num- 
bered 1^7,  .-iRainst  i6t  the  week  previous  and  i$3  the  correspond- 
ing  week  last  year. 

ALLfS-CHALMERS  MOTOR  EQUIPMENTS.— The  Allis- 
Chalnvrs  Co.  has  recently  received  a  number  of  orders  for  its 
Bollock  generators  and  motors,  to  be  built  at  the  Cincinnati 
works.  The  Atlas  Portland  Cement  Company,  of  Northamp- 
ton, P.T ,  recently  purchased  two  50-hp  motors  for  the  operation 
of  cement  machinery.  The  Hamrucmill  P.-pcr  C~iinj,:tny.  of 
Erie,  will  inst.ill  a  I-W-kw  generator  :ir.r!  i  17^1111  nM>>r.  re- 
cently ortiercd.  The  Kllsworth  C«al  Company,  ot  lillsworlh. 
Pa.,  recently  purchased  a  three- ph.ite,  25  cycle,  600-volt,  500- 
kw  rutiirv  converter  for  gi-iivral  mine  service  Tlie  Anur- 
kan  Steel  &  Wire  OMnpany,  of  Chic  .igr,,  will  install  at 
Anderson,  Ind.,  a  aoo-lcw  generator  recently  purchased.  The 
Anderson  h  Middlctain  Lombcr  Company,  of  Aberdeen,  Wash , 
baa  recently  ordered  a  i3$-kw  generator,  lao  volts,  3S0  r  p.m., 
for  direct  connection  to  a  9s9-in.  aalomatic  engine.  The  Tuttle 
Vstn  Company,  of  Appieton,  Wii^  will  Install  a  i«X24-la  liofi- 
aoolal  R^nolds  Corliss  eng&ic^  Reliance  type  «id  a  4S-kw, 
Dt  C  belted  generator.  Thomat  C  Basshor  ft  Co ,  of  Balti- 
more, Md  .  r»tently  purchased  three  16-jo-in  Reynolds  Reliance 
Corliss  engines  for  direct  connection  to  150-kw  generators  to  be 
installed  at  Atlantic  City,  N.  for  the  Nixon  Amusement 
It  Realty  Company.  These  engines  will  run  non-condensiiig  at  iSO 
r,p.m.,  100  Iht.  sicatn  preiaure: 

GAS  ENGINES  FOR  RAILWAY  SERVTCE.-Tbe  West- 
inghmne  Machine  Company,  of  East  Pitt-hur»;.  Pa.,  has  recently 
cootrartcd  with  the  Olcan  Street  Railway  Company  to  Install  in 
their  pow-fr  house  at  Ceres,  N.  Y.,  two  (pM  engines  for  supidying 
current  10  the  Clean  Street  Railway,  serving  Olean,  Ceres,  Boliva, 
etc.  In  the  near  future,  current  will  also  be  supplied  to  an  in- 
terurlnn  railway  system  between  Oloan  and  Salamanca,  N.  Y., 
a  distance  of  is  miles.  The  tngfaiet  are  lo  be  of  the  Wettiog- 
houw  horiiontal  heavy  duty  double  acting  type,  with  single  cruks, 
and  cylinder  aa-in.  in  diamaier  by  jo-hi.  atrolce   Each  unit  will 


havf  ,1  normal  cipacity  of  500  brake  hp,  niiui  iv.!  ;it  150  rf\ulu 
tions  per  minute.  They  will  operate  on  iiutut  1'.  ga^  having  a 
calorific  value  of  approxim.i;c!y  1,1x0  B.t  .:.  l  lus  :ui.l  is  very 
plentiful  in  the  region  Tlir  i  riKiru-s  ire  •.o  drsvc  Jtw  kw,  35- 
cyc\i-  ;.ltfiiiuliiiK  i.-uriicii  i;ciut.ii- irs,  opcr.i'iiig  in  parallel  and 
s>:p|il>;:is  I'uric:'.:  ;i\  jSj  volts  t-j  a  high-tcnsit>Q  three-phase  trans- 
iriis>i' n  ii.;tr:hutiiin  s;,  5t<.:n  through  step-Up  transformers.  At 
prc^iciu  she  Olcaa  Street  Railway  Company  lia»  a  steam  power 
plant  in  service  burning  gas  under  the  boilCT(>>  and  a  large  aaviag 
is  contemplated  in  using  gas  power. 

SALES  OF  BAI.I.  KXGINES.— rhr  Ball  l-jiginc  Company,  of 
Erie,  Pa.,  reiK>n*  liic  toilowing  recent  sales  oi  Bail  engines : 
Fruit  Growers'  Refrigeration  &  Power  Company,  Anna,  III,  one 
joo-hp  engine:  Crtitral  Ice  Company,  Mounds,  III.,  two  Jjo-Up 
Mriipl.:  cii^iiics;  N.(ti(it:nl  "i  Company,  Pittsburg,  Pa.,  one 
7,1(1  iip  ci.-iss-ii  iiipu.:rK;  C'lrli-;!.  fiiunn';  Bumham  Brothers,  Mil- 
u.'iukcc,  Wis.,  one  6(>  hp  ;inipli  i  nc;inc ;  ( Um  r  Iron  Mining 
Lonjpany,  Ilibbing,  Mich.,  I'our  lou-hp  single  cylinJer  engines; 
James  W.  Ellsworth  &  Company,  Cleveland,  O.,  two  400  bp  simple 
engines ;  Erie  County  Electric  Company,  Erie,  Pa.,  one  70-hp 
center  crank  engine ;  Norristown  Electric  Light  &  Power  Co., 
Norristown,  Pa.,  one  400-hp  single  cylinder  engine;  Worcester 
Polytechnic  Institute,  Worcester.  Mass.,  one  350-hp  vertical  cross- 
conipotmd  engine;  Young  &  Summers.  Lima.  O.,  one  3SO-hp 
horizontal  cross-compound  engine. 

LARGE  ELECTROLYTIC  GENERATOR  -The  American 
Can  Qimpany,  ot  I'.uil.sbnri-.  .\.  J  ,  will  instriU  ,t  |2-in. 
horizontal  ccusi  compouod  curiae,  direct  connected  to  k  5uu-kw 
engine  type  electrolytic  generator  and  a  switchboard,  recently 
purchased  from  the  Allis-Chalmers  Ca,  Milwaukee.  The  eo- 
nine  will  nin  condensin|(  at  135  Iba.  steam  nreasttre  vaA  no  t:fM> 
It  will  ha  equipped  with  a  special  speed  changing  dmn  far 
varying  the  speed  so  that  the  generator  voltage  0*7  be  gov 
erned  over  a  range  of  100  to  no  win.  The  generator  will  he 
a  14-pole  nachme,  goo  kw,  aoo  wita.  The  shunt  lieid  eoila  win 
be  so  proportioned  as  to  allow  for  mcreaaca  in  voHnga  balwuai* 
too  and  300  volts,  (gr  approximately  equal  fncfcmentt  Iqr  vatylng 
the  speed  of  the  engine  and  by  rheoslata  A*  on^ut  in  ampnres 
being  oonstant  at  s^Soo  tfamnghout  the  range: 

RBYNOLDS  CORLISS  ENGINE  ORlHOtS^Tbe  Falk  Coh, 
of  Miiwankec,  wheac  ilad  ioundrics  ai*  aiHiig  tfM  Imiom  ia 
the  State,  has  recently  pnrdnued  new  eqwpnieiit  for  the  plant 
from  the  Allis-Chalmers  Co.,  Mflwatdaet^  ooiulsttng  of  » 
30X42X43-incl).  Reynolds  heavy  duly,  cross  componnd,  Corliso 
engine,  a  SJO-ltw,  O.  C  engine  type  generator,  an  i8x36-in. 
steam,  30xlMttair,  4>-iil.  stroke  Reynolds  heavy-duty,  cross-oom- 
po\md  air  compressor ;  two  Tomlin*on  barometric  tube  condensers, 
33  X  24  in.  respectively,  together  with  centrifugal  pumps,  boilers, 
switchboards,  etc  The  J.  B.  &  J.  M.  Cornell  Co.,  of  New  York 
City,  recently  purchased  iin  i8x,i6-in.  Allis-Oialmert  Reynolds 
girder  Corliss  engine  for  re-shipmient-  The  Pittsburg  Rednc* 
tiuii  Company,  of  Bauxite,  Ark.,  is  also  a  recent  pufchaier  ot 
a  aoxj6-in.  Reynolds  Reliance  Corliss  engine: 

OUTPUT  OP  COPPERw— Copper  productioa  ia  the  United 
SMes  for  the  lirtt  quarter  tA  ipofi^  it  is  fWthnatwl,  aiKMtntod  to  • 
ayyxKyioo  f*— "**  in  rouud  figures,  or  at  the  nttn  of  uMDmo^noo 
pounds  per  aaanm.  Copper  production  in  the  Uidtod  Stitaa  for 
the  year  ipis  waa  estimated  at  950,001x000  pounds,  an  taiereaae 
of  16  per  cent  over  1904.  It  is  estim.ited  ih.it  Mexico  wilt  pro- 
duce this  year  150u000vOoO  pounds  of  copper,  and  British  Columbia 
about  sotoayxn  pounds.  Hcace  the  productioa  of  copper  from 
the  American  continent  in  lpo6  win  anKiwat  to  tjMMMMW 
pounds.  The  ptodnctiDn  linr  1905  was  between  i^osoyoo^mi  and 
i,iocMoooiiooo  pouads. 

A  4jao»'HP  OIL  ENGINE  INSTALLATION.— The  Bald- 
win Locomotivo  Worha,  who  recently  ordered  96  i2shp  "Homsby- 
Akroyd*  oil  cnginca  haw  jnat  ptacod  an  order  for  six  owte  of 
these  engines  of  the  same  stce,  or  a  total  of  engines,  sone  of 
which  will  be  coupled  together  and  run  direct  connected  to  elec- 
tric generator,  making  250  hp  nnils.  Aggregating  4000  hpk  1hi> 
wiN  ba  largest  oil  engine  installation  ever  made;  Tbn*  ca* 
gines  urill  be  run  on  crude  oi),  and  are  all  supplied  by  Hm  Oe  La 
Veigne  Machine  Ca  of  New  York. 
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THE  WEEK  IN  WALL  STREET.-After  wav«ra« 
tainljr  on  Wednesday,  when  news  of  the  San  FranciMO 
taaltt  and  fire  first  came  ia,  Ike  owrkeia  Ml  <n  Tbyndtqr  into 
atxcmt  weakness,  wiib  numeroiu  daclian  of  5  10  10  poinU  in' 
active  aeouitiea.  Eves  at  Londoiv  it  vaa  reported  tliat  financial 
amfcela  were  opiet  liy  tlie  San  iPkaadico  nawa.  Later  the  mar- 
iwt  became  iinner  on  renewed  aqppoit  and  ibort  covering. 
Heavy  liquidation  occurred  in  pool  atodia  aa  well  u  in  trans- 
cootiaental  rails.  Easier  mooqr,  dne  to  larxe  imports  of  gold, 
ainted  the  stringency,  Secretaiir  Sliaw's  action  in  facilitating  go'd 
imports  enabling  New  York  to  arrange  for  a  large  flow  of  money 
to  the  Pacific  Coast  Electric  secoritiea  declined  witli  the  rest 
of  the  markri,  and  while  there  were  some  recoveries  none  of 
them  regained  the  losses  sufficiently  to  come  out  even,  with  the 
exception  of  Wcstinghouse,  which  made  a  net  gain  r.f  2'/i  points. 
The  dosing  price  was  164,  which  was  alvs  the  hinhesi  for  the 
week.  General  Electric  fell  to  167,  but  regained  some  of  the 
l<i>s  and  clobtd  at  169!^,  a  net  loss  of  i'i  points.  .•Mlis-Chalmers 
common  closed  at  22,  and  preferred  at  56' j,  the  latter  being  a 
decline  of  I  point.  .Anionic  the  tractions  the  lowest  quotation 
for  Metropolitan  Slrci:  R.iihvay  i^SA'A),  was  aUo  the  closing 
price,  anil  rcprcscLits  a  loss  of  ^i-point  for  the  week's  business. 
There  wa»  active  Iradiiii;  in  Bfookjyii  Rapid  Transit,  but  on  a 
falling  market.  The  lowest  price  was  SiVi  and  the  highest  89, 
the  quotation  at  the  close  being  84^^ — a  net  loss  of  y/j  points. 
In  the  telfKr.ijiii  list,  Western  Union  reniaiiied  steady  at  giJi 
throughout  the  week,  and  the  same  condition  was  recorded  as 
to  American  Telephone  &  Telegraph,  the  unvarying  price  being 
American  Locomotive  dosed  at  66%  for  common  and  1  iaVi 
for  preferred,  these  quotations  being  a  net  gain  of  ^-point  for 
die  BBrmcr  and  a  net  less  of  }i  for  the  latter.  Curb  Mocks  felt 
Ac  cCirt  oi  ttie  San  FItaneiaeo  disaster,  and  boaincia  was  almaat 
«t  «  ilandttlH  aa  far  u  priUk  baying  was  coneerned.  Inter- 
terangh-MetrapoSim  lost  iM,  in  doaiiig  at  s*li  and  preferred 
M,  the  doalnc  qnoladoB  being  Hi  Hadcajr  Companiea  dosed 
at  dSt  wtaidi  is  a  net  advaaea  of  M-Point  Following  are  doaing 
Stock  Exdwnge  <tuolatfcmi  of  April  n*: 
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DIVIDENDS. — American  Light  &  Traction  Co  h.is  declared 
the  regular  quarterly  dividends  of  I'A  on  the  preferred  stock 
and  1  on  the  common,  payable  May  i.  The  pTcfcrrcd  dividend 
of  iM  per  cent,  on  Nation.il  Carbon  is  payable  M.'iy  15.  The 
regular  quarterly  dividend  of  i?4  per  cent  has  been  declared  on 
the  preferred  i  .rk  of  ihr  .\meric.m  Graphophone  Co.,  payable 
May  15  Ui;.i-.iir;  r.f  the  North  .\merican  Co.  have  declared 
the  rcguhir  '-iin'tcrly  diviiU-nd  of  I'i  per  cent.,  payable  June  I 
to  stockhi  'iVi'     i  ifKird  o::  .\',.y  15     The  HclciKl  Light  &  Rail- 


way Comp.'ms'A  dircctcrs  have 


ircd  a  <lividend  of  iji  per 


cent  rn  the  preferred  ^t^■L■k  fiir  the  quarter  ending  March  ,^t, 
1906,  payable  April  30.  The  directors  of  the  Amalgamated  Cop- 
per Compangr  hne  dadared  a  regular  quaiterljr  ^vidcnd  oi  iH 


per  cent  and  an  extra  dividend  of  of  i  per 
any  extra  divideod.  At  that  time  the  regular  rate  was  I 
from  tH  per  eeoL  qnaner^jr  to  i)i  per  cent  quarterly, 
the  atodc  on  a  6  per  eant  bniti.  The  libntreal  Light,  Heat  ft 
Fnrar  Go^  baa  dedared  a  quarterly  dhridem^  pajraMn  If  asr  i$ 
at  the  rate  of  4  par  oeat  per  atmnm.  The  Twm  CUf  Inpid 


Traaitt  Conpanr  has  dedaied  die  regiriar  qnailerly  dividend  of 
tH  per  cent  on  coonaon  stodc,  paytibie  May  15. 

aNClN.N.VTI  GAS  &  ELECTRIC  -.\  lease  of  the  businca 
and  plant  of  the  Cincinnati  Gas  &  Electric  Company  for  ninety- 
nine  year*  lu  .A.  S  White  and  associates  of  .N'cw  York  has  been 
ratified  hy  the  txiard  of  directors  of  the  company.  A  holding 
company  wil!  be  formed  under  the  laws  of  Ohio  ti.>  taVe  over  the 
local  company,  and  the  new  corporation  will  have  a  capital  of 
$10,000,000,  Of  this  amount  $6,000,000  will  be  issued  and  the 
balance  will  be  reuined  by  the  s.vndicate.  The  new  stock  will 
h-c  1!  I  '  provide  funds  to  build  a  pipe  line  from  this  city  to  the 
nitur.,1  gas  fields  of  West  Virginia.  The  leasing  company  is 
also  to  guarantee  $j.ooo.ooo  in  cash  to  the  old  company,  and 
an  expenditure  of  $i2,ooo,ooo  on  improvements  in  the  next  ten 
ye.irs.  In  addition  5  per  cent  dividends  are  to  be  guaranteed  on 
the  proem  out>t.mding  capital  of  the  Cincinnati  Gas  &  Electric 
CiMii|iany.  which  is  $36,000,000.  of  which  $31,000,000  is  outstanding. 

ELECTRIC  LIGHTING  REPORTS— Stone  &  Webster,  of 
Boston,  report  the  earnings  of  the  following  companies  for  the 
month  of  February,  1906,  also  for  the  twelve  aonths  ending 

Feb.  28,  1906: 

F.iilwn  Electric  lUunaoaliag  C«n 


Fdimary  erow  •••««*•• 
Fcbnury  an  ......... 

Ftimtirr  sur.  over  dvs, 
Twd**  nHmthi' 


»>4.i*S 

3.S7» 
J  $<>.»*» 


Ce,i 

^  a»ry  nc«    7.i*7 
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T9t\vt  RioDths'  gToKi..  30J.447 
Twelve  montlu'  net  ...  121^71 
IWelw       ■  ■ 


e<  Brodctoa: 


10,1  DO 
7.28J 

J97.4I7 


Lowell  Electric  Light  CarporatiMii 

February  Kroai  ........  $14,09^ 

February  net    10,912 

F'eb.  n»x.  over  cbie*  -  - .  ii^.^j; 

Twelve  montbi'  grom..  j'jE.714 

Twelve  montlu'  net....  lao.nft 
T««l*«  wDoilu'  Miplin 

ever  ausn    *i<JH 

Samunli  Electric  Co.: 

Fcbtwr  snw    $4S.8>i 

Fcfanu7  Mt    i6,S74 

FUb.  «ar.  over  ckc*   S><7« 

Twehra  monihi'  (teu..  600,844 

Twtlve  iDonibi*  net....  140,991 
Twelve  tnonthn*  »>.ir|ilui 

over  cbAri<c3   [12,595 

Houefaton  Cmmtj  Electric  Li^bt  Co. 

Frbrwf  grow   t'f>>H 

February  net   i»^gt 

Feb.  tar.  over  chei  

Twelve  mrnithl*  irOM... 
Twelve  oionlht'  net.... 
Twelve  month*'  s^iffilui 
over  charsc*   


10,49  ■ 

5.;6o 
240.962 
104, iSa 


lae. 


I>ec. 
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Dec. 
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lac. 


[ae. 

Inc. 
Inc. 
Inc 
Dec 


ijaC 
I,a4i 


t'.}45 

2,65J 

2.901 
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l.«7t 


«2I 
662 

4i«n 


lac.  MS* 


1)9.49 1 
ioj,4iy 


f>>.S«J 


Is 


Inc.  |«,J30 

4«e 
S*s»o 

la  — 


Ia»  ia.iM 


Sr. 4^09 

Minneapolis  General  Elcctnc  Co.; 

February  gross    $71,250 

February   net    39,4S4 

Feb.  >ur.  over  cbgs   30,4114 

Tuclve  month,'  firc9s.  .  7S9hei# 
Twelve  inur.thN'  net,  ,  .  i^jttf 
Twelve  ni<-inlh»'  »ur}llus 

Over  ihm^iS   

Tampa  FJeciric  Co.: 

February  KToas   

February  net  ........ 

Feb.  aur.  itver  cbg*  

Twelve  monlti**  groat.. 
Twelve  monthx'  net.... 
Twelve  montlu'  fturptui 


»35,S73 
16,551 
<«.SS> 


27.711 
•is.a<4 


$Jo.5»>' 
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Inc.  »I5.144 

Inc.  11,742 

ilac  IJ.144 

■a.  le^it* 
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Inc. 
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*40,74« 
10,047 
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SM«sj 


lac.  t>4>i5< 
Inc.  S,<is9 
lac  s,i*4 


Tcrre  Hinlc  Traction  ft  Ulht  Csw. 

Febniary  gioa    $54,902 

February   net  18,706 

F'eb.  aur.  over  c1m;»   6,074 

Twelve  monlbt'  gmt..  tjljoo 

Twelve  months'  net   ...  tMUtl 
Twciv*  iBontht*  uirplua 

over  ckwfcs  ........  tM«St4 

NEW  ORLEANS  LKSHTING,->Tlie  New  Orteans  Railway 

ft  Ught  Company  in  its  annual  report  just  issued  by  President 
E.  C.  Foster,  gives  the  gross  earnings  as  |&ogi3,709:  operating  ex- 
f^Sn^t      fixed  cfaaigee  and  taxea,  $108^^  anfl 
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the  sttiplua  $£58,023.  The  tcpanie  earatngi.  etc  of  the  iighiing 
^itciii  auK  aot  given,  bat  it  it  mted  tint  doriiiK  <iw  last  three 
yeu*  DisSMs  has  been  ipent  on  addilfaiiit  to  electric  light  pMp* 
ecliea,  |i47.475  on  are  lanp!.  meters,  tianlDniien,  etc.,  and  fio^ 
on  new  plant  for  dty  lifhting.  A  oomMeiible  MDOiint  of 
new  electric  lighting  work  is  to  be  done  et  en  «M|y  detc  The 
grass  earnings  of  Janiury,  1906,  were  $nBkS74  and  of  Febrnaiy, 
ISiiCh507>  leaving  a  nrpliia  for  the  two  niondu  of  $smjt4t,  or 
more  than  the  preferred  dividend  for  die  whole  iim  qnaiter. 

CONSOLIDATION  OF  STATE  OF  WASHINGTON 
RAILWAY  COMPANIE&— TlK  plan  of  a  nwrBer  of  the  Coeor 
d'Alcne  ft  Spokane  Railwajr  Company,  the  Spokane  Traction 
Company  and  the  Spokane  9t  Inland  lUilway  Compaity  lo  foim 
the  Inkuiid  Empire  Railmiy  of  Spokane,  provides  for  tke  isene 
of  fiOuoi»tiH»  oaeh  of  common  and  pmferred  ftock.  The  pre- 
ferred stodt  will  be  5  per  cent  non-eimmlative  for  the  6rst  five 
yean,  and  after  that  cnmidative  widi  a  provitioa  that  in  ease 
of  more  than  a  5  per  cent  dividend  being  paid  opon  the  eoumon 
stuck  an  increased  dividend  not  to  exceed  7  per  cent  shall  be 
paid.  The  preferred  ^cock,  the  par  value  nf  which  is  $100,  is  to 
be  ledceniable  i4t  llie  pleasure. of  the  corporation  at  any  time  at 
if 3$  P^r  $iiare.  but  i»  to  have  no  vote.  It  is  planned  to  issue  at 
the  present  time  about  f<i,ooo,CKio  of  tlie  common  stock,  the 
amount  remaining  after  taking  over  the  capital  stock  of  the 
merging  companies  to  be  used  for  the  establishment  of  a  hydro- 
<li-ctric  plant  of  ibe  Sixikaiir  River  near  Spokane,  and  the  build- 
ing of  an  tlectrir  railway  to  coimect  the  sninc  with  Spi^kane. 
The  Cocur  d'Alcne  &  Spokane  Railway  has  bten  in  op«Tatioii 
for  abottt  two  years  and  runs  between  the  cstici  attcr  which  it 
is  named — a  distance  of  about  a  miles  The  Spokane  Traction 
Company  has  22  miles  of  track  in  Spokane,  a  considerable  part 
of  which  has  been  in  operation  for  Ics*  than  a  year.  The  Spokane 
&  Inland  Railway  will  run  from  the  former  place  to  Colfax  and 
Paluuse  and  have  a  total  mileage  of  115  miles,  the  lines  being 
iiow  under  construction. 

GROWTH  IN  EARNIXGS.-The  Milwaukee  Electric  Rail- 
way and  Light  Company  tq^>  for  Uarch: 

<2niM  Mrnliin   (ihSh        mSI^        tae.  tii.i*} 

KiW.,  tsMs,  d<]>   (llTlre         *t*,tSt        Inc.  I'dSv 

Met  cwnfac*  -     t90.>5>  Pi,«9S  I'K.  ♦*i»J7 

T«»«l  net    9.1.602  83.3«i         Inc.  ttM9 

CIlWKCi  45.' *J  31. Inc.  IJ.SJS 

Suf|ilu»    S«$,4'V  l4*.7«S  tlfC,  I3I* 

Grou,  ibree  montbM. .      Ho4,jft.,  74j,<>.-A  Inc-  jfi.^f^i 

E*p.,  taxes,  dcp   534'<'77  JO*.*"'?  In'.  J6,o62 

KH,  J  Bonibi   ti(>9.S«j         UiiA'i         lac-  $i6^7a 

The  Toledo  Railways  and  Light  Company  reports  for  lilarch: 
C>Mt  euaiMS    «'jM*s  «rS&>s 

Vet  cimfaim   Srj.sSs        t7<>.s«i  *6«,to7 

CtarflCf   *i,mr'  4>>97i 

Sorplu*    ....  $jS,ojo  $i8,8j« 

(jfOM,  tfar«c   inonths .  . .  .  .  ,      460,147  430,91$  400,220 

HxpcnKS  anU  l«c>. .  ,  .  .  , .      243.1116  220,994  223,764 

Net  earning    $217,131  $2o9,9>l  ti7*.4j6 

Charp,   I2r,,7g4  i2li,)Kj  i*4.''7.i 

Cur.,   I  in...   lT5.n7  tfnsjH  Sji.iSi 

.\MERK  .\\  LIGHT  &  TR.XCTION.-Tlie  .American  Ught 
&  Traction  Comjany's  surplus  earnings,  after  dividend  require- 
ments and  after  deducting  $180,099  for  reconit ruction  reserve 
account,  for  the  quarter  ending  March  .^i,  1906,  were  $139,840, 
against  fioj.^gj  (or  the  corre«;>>n'1iii4r  rjiitrtir  hcf  r  -nr  The 
company's  net  earnings  for  tlu-  [v,r  Ai  ini.nilis  nninii.;  M  itili  u, 
ign6,  incre.Tsed  47  per  cent  .\'ot  including  the  rarniiics  <ii  the 
Quebec-Jaeriiies  Cartier  Kleciric  Co..  the  Lacoinbe  Elc  irn  c-j, 
the  Muskegon  Traction  &  Light  Co.,  and  the  Detroit  t  -y  G.is 
Co  ,  all  of  wliicli  propcrliis  have  K-en  acquired  by  ■  il  irlnij 
the  present  ycir,  the  .American  Light  &  Trartirm  Co.'s  mi  «.irn- 
in(,'s  for  the  first  (piarlcr  in  Ii>u0  increased  .u  per  cent,  over 
tho^e  of  tlie  tiist  'piarlfr  of  l'jo>.  .\l  the  orn^inijalion  meetitiK 
of  the  (■•inpaiiy  s  dinCDrs,  luniierrjus  oIkiiil;)'-,  in  oliiccrs  were 
made,  all  to  t.ilce  etfrct  M;iy  I  Slieldoii  J  ^il.i''v,  now  >ccri'- 
trirj'  ami  Ire.isurrr,  w.is  clccttil  viie  presideiil  .iiuj  general  nNiii- 
ager  of  tlx-  i  iiii|wny's  su!isnli:iry  company  in  .Milwaukee.  I.;in- 
aon  P.  Lathrop,  now  the  vice-president  and  general  manager  of 
the  Detroit  Cily  Gas  Co-,  was  elected  vice-president  and  treas- 
urer of  the  Light  &  Traction  Go.  H.  L.  Doherly,  now  general 
manager  of  the  company,  was  elected  a  vice-president  and  «m- 
sulti'  k'  tiiK'i">  >  r  J  lines  M.  McGirty.  now  oonnceted  with  the 
rr»ni|,.^i:>  s  Otstbec  property,  was  also  elected  a  vke>president. 
Jatties  i^wrcnce  w.is  elected  sccreLiry  and  Ma:^on  McVtilUn  as- 

si»taiit  secretary  of  the  company. 


FENNSYLVAKLV  ELECTRIC  VEHICLES -The  stock- 
hoUera  of  the  Pennsylvania  Electric  Vehicle  Company  will  meet 
in  Camden  tWa  week  to  vote  upon  the  proposal  to  liquidate 
the  coinpaiiy's  aflbiri.  The  directon  liave  unanimoosly  99- 
'proved  ^  slepb  and  It  ii  imderalood  that  a  mniori^  of  bods 
the  preferred  and  eomown  ModcMdcts  are  in  favor  of  dis- 
solving Oe  company.  A  canwrrative  csliraate  ia  that  the  pre- 
ferred stockholders  will  get  ahott  |}.75  a  dnre  from  a  sale  of 
the  company's  effects.  As  the  preferred  slock  is  entitled  to  the 
full  par  value  ($(0  a  share)  in  B^uidation,  before  an>thing 
goes  to  the  common  shares,  it  is  obvious  that  the  latter  stock 
will  get  nothing  when  the  assets  are  sold.  This  has  directed 
the  .attention  to  recent  heavy  purchases  of  the  common  stock 
at  M,  the  significance  of  which  is  not  understood,  unless  it  is 
Uw  Utention  of  these  purchasers  to  ask  the  courts  to  Slop  tkn 
pnvoaed  dissolution.  Some  of  the  directors  say  the  common 
stock  has  nothing  to  gain  by  the  company  continuing  in  opera- 
tion, in  view  of  the  small  amount  of  it?  bnsiness,  and  the  possi- 
ble further  depletion  of  the  asscf^  in  tr..iiiitaining  its  organiza- 
tion ff-r  ?.  bTi?ir'i««<;  r\n'_  ^tifficien-ly  priiifnablc  to  warrant  it. 
Tht-y  [hitik,  lln  ri  fr.n  ,  lli.it  llie  best  thir-K  for  all  COnCemed  it 

to  dispose  of  the  assets  and  close  up  the  business. 

I.OS  -ANGELES  REFUNDING.— The  Los  Angeles  Edisoa 
Electric  Company  is  issuing  |l|jaQ,ooo  of  refunding  S  per  cent 
mortgage  gold  bonds,  wUeh  vrilt  brmg  the  bonded  debt  tip  to 
^aC^tOoo  otit  of  tiouooauom  The  capilal  stock  is  Idnoa^- 

000  cumulative  $  per  cent  primed  and  the  common  is  ^ooetoooi 
of  whidx  !a  iianed  $3;B4A900  of  tiie  preferred  and  the  same 
amount  of  oommon.  The  gfois  earnings  for  the  year  endnig 
Fcbmafir  tgolSb  were  |t.34t;684.  with  operatkig  mtpeases  $549.- 
573  and  aeemed  bond  mterest  of  $1915,534,  leavfaig  a  surplut  of 
%A^^7-  The  company  has  valtsaUe  water  power  rights  00  the 
Kern  River,  iio  miles  distant,  and  will  secure  20.000  hp  there. 
Last  February  the  company's  connected  load  was  48o4S3  incatl- 
descent  lamps,  i.i)^  conunercial  arcs.  55*  cily  arcs,  imSt  hp  in 
motors.  ;iiiil  26k'J07  connected  electric  meters.  The  population 
servffl  -'75.00O.  Perry,  Coffin  &  Burr,  N.  \V.  Harris  &  Co. 
and  E.  H.  Rollins  &  Sons  handle  the  above  offering  of  bonds. 

SUBMARINE  SIGNAL  STOCICr-It  is  stated  in  Boston  dmt 
the  issue  of  $.250,000  new  atodt  tqr  the  Snhmarine  Signal  Co.  at 
9ao  per  share  is  equivalent  to  a  r^t  worth  from  $4.50  to  $s  per 
share,  as  the  stock  has  been  selling  on  the  curb  at  about  $34.50 
per  share.  The  new  issue  has  been  nnderwrittea  at  $15,  or  p«ri 
less  a  oonrnHunn  of  Us  per  shares  with  an  agreement  betmeon 
the  company  and  the  underwriters  that  it  should  be  first  offered 
to  the  stockholders  on  the  same  terms.  The  iinderwrilen  are 
paid  no  commission  except  on  such  stock  as  they  are  allotted. 
The  directors  who  have  offered  the  stockholders  an  opportunity 
10  take  Ae  entire  new  issue  on  the  same  terms  as  me  imdcr- 
writcrs  are  ready  to  take  it,  fcel  they  have  come  aa  near  to  paying 
a  dividend  by  giving  a  right  worth  94  Or  Is  »cr  iliare  as  la  wise 
or  safe  at  this  time 

BRUSH  FI.ECTRICAL  ENGINEERING.— The  dividend 
announcemi'rt  nf  the  Brush  Ekctoioal  EaghieeTiag  Company,  oi 
England,  just  published,  Nidicatci  a  coiniderable  impfoecment 
in  the  company's  position  during  the  past  twelvo  months.  A  year 
ago  only  the  preference  dividend  was  paid,  but  now  the  ordinary 
are  to  get  aj^  per  cent  for  the  year,  and  tUa  it  not  effected  by 
dividing  the  ptoAti  up  to  the  hik,  aa  nearly  tM.sao  is  allowed 
for  depreciation  and  $.t7..^  >^  placed  to  general  reserve,  eadt 
of  wMdt  appropriations  is,  in  round  figaraa,  about  $2,500  mora 
than  (be  sums  allotted  to  these  items  at  tUs  time  last  year. 
The  dividend  is  cerl,iinly  encouraging,  as  it  is  the  first  letmtt 
for  the  otdmaiy  shareholders  since  19001  when  they  received  5  per 
cent. 

n  o  DEAL  IN  PLANTS.— The  Gondneaul  PufaBe  UtiUlies 
Company  filed  with  the  Secretary  of  Stale  of  Maine  recently  its 
certifinte  of  inoorporation.  The  purposes,  which  are  numeraos 
and  varied,  are  mainly  to  fionstnict,  buy  and  operate  gas  and 
alMtrie  CiJiiliit  plants  and  street  and  intemrfaan  railroads. 
The  company  has  an  authoiiced  capilaHaation  of  $i8;So«iood(,  of 
which  XtopBOfioo  is  common  aock.  Milard  W.  Biddwin,  el 
Portland,  is  president  and  derfc. 

I  HI-:  NORToLK  (VA.>  MERGER.— The  consolid.ttion  of  all 
the  electrical  traction,  linlit  and  Has  properties  in  Norfolk,  Ports- 
tiii.Mitli.  IVrkrU-v  and  Suffolk,  with  the  exception  of  the  Bay 
Shore  Terminal  and  Norfolk  &  Atlatttic  Terminal  properties, 
into  the  $i4,c«vi,ooo  holding  corporation  known  as  the  Norfolk 
h  Portsmouth  Traction  Company,  has  been  finally  completed,  and 
the  merger  becomes  effective  from  June  1. 
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GENERAL  NEWS. 


Cansiruetian  /foitj. 

BESSEMER.  ALA— The  North  Jokai  Tclcpbonc  Companjr.  recratlx 
orsanirrd,  Koa  In  \\tr  eontnct  (or  th«  erection  of  a  compleie  nyileni  iiKt 
work  has  ccnuncr cr.j 

TOMDSTONE.  ARIZ.^D.  A.  M*m*,  vl  Dracooo,  bu  beat  (ranted 
Hflwton  M  MMI  •  MtafkMM  Hm  nilUa  Kadk  of  Ibc  town  af  Bwiwn 
He  BMtaplauc  aMii«B|  *•  Mm  Mmm. 

HAUiaOV.  AUL— ;.  B.  Oni|l*r  >■«  J.  C  Settle.  «{  81.  Imlk.  X*^. 
fe«f«  lewwJ  •  fcancUw  for  m  dMlrk  Uffet  aad  tn  piMl  md  waMr 


WYNNE.  ARIC— A  iM-bp  engine  ud  ckcirk  ilieriMtor  will  imd  b« 
ill  dia  dly  lifhliBf  aad  waMr  voria  pliat.   K,  VL 


■y  ftf  the   tfCCtlOB  of 

fcr  Mn  SAoibwciuni  Tdcmfb  k  VUcpbMc  Com 


TEXAUCANA. 
H.  A. 

puv  at  Tamil— 1. 

I.ITTr^  ROCK.  .ARK.  -  TTie  SoiitIiwe«eern  Telegraph  &  Telephone  Coni- 
pany  wilt  aoon  conamcrn'r  to  |ntt  i(i  wire%  iindrricro^iml  in  tltAt  part  of  the 
city  in  which  the  company  obtained  a  franchtac  to  lay  underrrountl  con* 
duilk,    It  is  e»iic(e<l  that  the  "ork  wi!l  b«  completed  by  July. 

PR  QUF.EX,  ARK.— The  Queen  Light,  Ice  &  Cold  Storage  Com- 
pany of  Dc  Oucen,  .\rk.,  has  putchaffcd  an  additional  faorixontal  Reynold* 
Corliu  CA^itie,  19XJO  ioche«,  from  the  AiUa-Chaimcrft  Cumpany,  of  Mal- 
mahec.  Tkc  mm  aall  trill  raa  waa  ondciiiiag  wkk  >•«  Dm.  tlewi 
pnoMie,  Bad  diiaci  cMmwiad  n  a  ijiuC  UMaaala  CMapicMar, 

EUREKA  SPRINCS.  AKK.— Mattkcwi  k  luaaa,  wka  nattMy  afc- 

tiinot  u  dMbie  drta^lM  tor  nia«ty-aln*  Tcarv  inm  llw  dir.  panhaefl 

tbe  fAmoiia  Woo<iruff  power  «ite  on  Kings  River,  nine  miles  ea&t  of  town, 
and  will  install  large  turbine  uftter  whecU  there,  transmitting  the  power 
by  wire  to  their  proposed  plants  here.  A  concrete  ilain  will  he  put  in  at 
a  ixnnt  nh-rc  the  river  forms  a  loop  of  S.or-D  feet,  separated  only  by  a 
bluff  100  feet  high  and  iju  liri  acrow  *Rd  tkroogb  whkii  a  tanneJ  will  be 
drifted.  .Sufficient  power  rin  he  tocratcd  l»  minII'  vnxt  iiidt«Mr7,  pn^ 
lie  aiid  private.  In  the  city. 

l'.\S \riK\ A,  f  AL-  1'  1-  t-r       '  'I     ihe  mayor  1*  ia  fnar  a<  li*a> 

inf  bondii  w  cs^al-li^i  a  mui.jci^f.;.!  Ijjjluiffg  plant. 

KSCONDIDO.  CAL.— II.  T.  liufi  lias  secured  .1  (ranchiie  fur  dw 
coimniction  of  an  clevtiic  light  plant  at  a  probable  cost  o(  i>f,990. 

SAXTA  CRUZ.  CAL.— The  City  Light  Coinpn.i .  v.ii;  s.»n  inatill  40 
Bii.iti-  .irc  l-inip*..  tnahing  n  total  of  140  lajni>^-  ov.T;fij  .irri  r-i  rrnted  by  the 
eilj-     R.  S.  Tail  is  su!>erlnien<lrtit. 

M  \KYSVII.LF-,  (  .\L.-  The  .Vorthcrii  Klcctrlc  company  ha»  awarded 
the  contract  U>r  the  construction  of  tbe  proposed  electric  railway  fnuB 
this  city  to  cuimi'cl  »ith  thi-  tiud  nlre.nly  built  between  CbieO  ud  Onwilla. 

LUS   ANGELES.  CM..— The   Home  Telcpbaiie  Coa^aar  <> 
to  have  purchased  the  Ciuymaca  telephone 
ta  the  SioiMirall  Uac*  ia  the  wnatainft,  and  it  li  miarUd  tlw 


preisure  on  the  «ni!th  fork  f  (  Ihf  .\iperican  River,  in  township  11  aoelb, 
range  li-  rail  i'y  fhr  sijLond  L>cation  Maxwell  claima  ,i.'::ti)  inches 
of  water  meanired  under  a  ^'Xtnii  preaturc  ol  (be  &lvtr  Folic  o(  the 
Aoalb  V«tk  of  Ika  Aaictl«tji  Kieer.  TIm  two  waMt  ri^tta  aw  m  iltaaled 
that  iha  walen  freai  liatli  any  ^  bronghi  icigctber  and  fiimU  a  treat 
Call  bade  to  the  Aiacfiem  Rivcf.  Til*  waUr  il  claimed  (or  the  purpOM 
al  mining,  manufaetariflc  aad  (tacral  eicetrieal  power.  Uy  bis  appro- 
priation hr  wi!!  hr  enabled  to  ut^  a  large  quantity  rf  w -iter  thai  will  be 
*tored  iri  :-  rl.o  i  \  >  :Mf  LaVe4,  by  *"i[!,.t  ii  f- f-rt;,  '.slii.jh  ^^ill  flow  down 
the  Amenctn  I-Iiv.r.  unj  he  used  by  .\Ti.x'a^1].  :iva\  '.uri.t-I  back  m  the 
river   without    iiilfrti.r:i.t(    with    the   11^.-    nf    iL-m     ^s.iltr  Jr...i'otj,. 

WINDSOR  LOCKS,  CO.SN.— The  Windsor  Ijjcks  F.lectilc  Lighting 
Caavanjr  taw  r««iMlr  iattatlad  a  mw  gngtaie  tMd  nawawr  In  lit  Ufhiiat 
pluit. 

NORWAUC  COMM.— Tk«  CmmicIIcm  RaUwiy  k  CMaimv 
baa  dtddcd  to  iaatall  nnr  arc  baiM  In  the  dty  of  Nom&.  Hie  Uad 

«f  liav  lu*  not  jrct  been  dedded.    A.  D.  Walnwrlght  ia  Mperlntrndail, 

ta  t»lmB  cvtiuinanicatifHU  tiiould  be  addmwd. 

V.VLESVILLK.  CO.NX.— The  Electric  Light  Committee  has  made  »i- 
rangemrnlj  with  the  electrical  cf»nmiisioners  of  Wallingford  10  furnish 
ihe  town  with  fifty  l»-cp  incandescent  lamp)  10  be  in  operation  hy 
.'\ugust  I. 

EAST  HADHAM,  OON.V.— East  Haddam  Electric  Light  Company  eon- 
trmplatca  raisiiig  the  preMnt  ^an  from  14  feet  to  j*  feet  tbe  cominf 
which  lataat  ao  coiiielr  new  vJaat.    E.  W.  Cr«cii<v  •*  aupcr. 


RtDOIKC,  CML— Tlw  SliaMa  Fancr  Otrntma  baUd 
iWian  as  llie  noitlMaat  eamer  of  Fine  aad  SMfaaiiata  Street*  fn  Red- 

dlBf.  The  work  of  construction  on  the  power  house  and  pole  line  will 
lig  resumed  a»  won  a«  the  weather  conditiL^n*  wiil  permit.  The  comvaii>''» 
poorr  nation  is  on  Snou  Creek  and  the  water  for  powe?  sill  »if  ^iken 
from   li;ii  Creek. 

FKKSNO,  CAL.-  The  San  Joauuin  Tower  Company's  new  power  plant 
is  almost  ready  for  Mi.^rnilon  and  is  now  being  thoroughly  tested.  Tlic 
prewni  plant  with  (our  units  luraitho  bat  2.iao  hp.  Tbe  new  phuit 
«j|]t.t«a  Mta^kclfie  anita  taiatafeM  j.iaa  iw  In  addiiiaa.  Tbe  tmrk 
af  tannelliic  for  fbe  dHcbn  rmaiai  to  Craaa  Valtir.  wbcre  Kill  marc 
po»er  ia  to  be  derdapad.  hai  Iwu  graitljr  blndanNl  19  Iba  Me«nt  atanaa. 
Then  is  to  he  ia  all  4.000  feet  of  tamad.  Of  tfeia  aaianal  loo  i«M  li 
conipH-ted, 

SAX  FR.VXCISCO,  t^AL.- Ci/nstruciion  has  I1.  i  I  'lmu,  l  y  il  1:  i  t  ion 
Facilic  in  Wyoming  on  the  new  iri!^fMn.i  rt  o  Jcphone  system  to  be  estab 
lisbed  by  E.  H.  Harriman  aim.'  tK,  1  nr.  ,f  the  Union  Pacific  and 
Sciithrrn  Pacific  from  Chicago  to  .San  Francisco,  JastCf  McReynolda. 
vho  has  juit  completed  the  oanMracliaa  «f  eioaa  arile*  lar  Ac  Peaul 
Telegraph  Company  la  Wyoniiifl.  will  haw  «b*f||e  •*  tt«  *aifc  wW» 
h(adi)U!>rter»  in  Cheyenne  Tliii  line  «ill  be  built  for  the  purpose  of 
facilhating  the  hindling  of  trainv  A  aeparatc  pole  line  which  will  be 
uaed  exclusively  (or  the  (eleplione  and  block  sysiem  will  be  buUt  the 
entire  length  of  the  aystcm.  The  fir*t  divis^cr  i,j  It  lonstucicd  wUI  fea 
from  Green  River  to  Chcymne  and  will  be  co«n|iic<ed  Ibia  ytar. 

PI.ACERVILLE.  C.\I^— II.  J.  Maxwell,  of  bai>  Francisco,  bu  recently 
lonted  two  iatae  *r«««r  ri^  on  MntBia  J5  mil**  eaal  of  PlaccrviUe, 
On  one  tocation  IM  «l^  C^eoo  Mes  of  tmitrr  noaartd  wider  a  4-iw* 


il 

RRIDGETORT.  CONR>-Tha  tMMd 

platel  building  an  addition  to  the  ekcirid  llfht  ltatl«B  OB  Caa(faii  S«f«IC 
It  will  be  a  bride  building  two  otarie*  h%li,  Md  erfll  eMt  iiiOtK  tMao. 

Warren  R.  Rriggs  it  the  architect. 

W.ALUNC.FORD,  CONN.— At  a  recent  borough  meeting  the  citizens 

votfd  to  i--i'its-t'  iliC  nitlliicipal  electric  li^Tlrt:  .y.Trfn  l.v  iTili^injr  the 
water  it:    the   Quiiinii>iac   River,    wjinii    ..i-.-   i;:r.l:t^iii  last 

June;  instalhng  a  water  wheel,  gcneratora  and  other  appliances  ncceaaary 

Bod  cawtrweNac  a  twniiiatlaw  Mac  <a  tbe  prceeM  iightjag  etaiion.  Tht 
ceil  li  not  ta  tacead  tidaaw 

WILMIRGTOIT.  DEL^Ttc  WRBbwtan  Rail»«ar  Cappa^  ta* 

placed  coatracti  far  aew  aiiulpiiBaDli,  «hkh  will  coil  •bowl  ^440.000. 

Woric  will  he  started  b4  soon  as  possible. 

WTLMIXGTON,  DEL— Il  is  reported  that  work  will  »oon  h««ln  on 
tite  addition  to  tlie  Drlawire  k  ,\IIantLC  Telegraph  St  Telephone  Company's 
tnildlng  at  Sixth  and  Shipley  Sircrts. 

WILMINGTON,  DEI  Ground  ha»  been  broken  for  the  proposed  elec- 
tric plant  of  the  Wilmington  Light.  Fowcr  4  Telephone  Cwiipany,  on 
the  nite  pxrchased  or  the  north  aide  of  the  BrandirwiDe.  The  CDgine  and 
)..iit  r  r  cirt^s  srfll  fac  fo  Ci  fcct  The  nciT  buildlaii  wUl  nin  op  to  the 
cs.i  01  the  pretent  wbuf  aad  it  will  ha  aaeMMty  l»  bidid  a  eoffar  data 
•iMul  filKcn  feci  aul  lT«ni  the  nharf.  It  il  ovccled  that  Ikg  piaat  trfU 
he  inlabed  aonM  ilaie  next  fall,  The  A.  S.  Rood  k  Bn.  CMifaar  hai 
Iba  eoBlraot  ta  ptit  bp  tbe  taildiagg. 

WASItmCTON.  ».  C^nda  win  be  nedvad  mm  Mar  •  at  Iba 

Burriu  Supplies  and  Accounts.  Navy  Department,  Washington,  D.  C, 
to  furnish  at  the  Navy  Yardi..  at  Portsmouth,  N.  If.;  Boston,  Mass  :  .Nen- 
port,  R.  L;  Ne-y  Ynrk.  N.  Y,;  League  Ulsid  Pi.  ;  Annar.olla,  Md.;  Wash- 
ington, D.  C  ■11,;  N,  rfolk.  Va..  a  (|i..-,;iiif.  r,i  navjl  5i.|;i"!ei  .n  follows: 
Schedule  i\i — IncaDde«i:eii1    lamp.,   electrical    supplies,   bar   aUcl.  atrip 

Urate,  etc  Sgbcdaic  fip— dUoiar.  tlutik  McMr  atalwogtit  iir  bwadi. 
sheet  copper,  bar  oleel,  ecM  iled  Uecb,  copper  Iron  pipe,  elc  AppBcatloao 

for  prcr-'iil<  r,(:ct;H  -Vsignate  the  «hedule  desired  hy  number.  M.  T.  B. 
Ilarils,  l'.,ii  ii;!M  <;iniral,  L'.  S.  N. 

L.^K:-:  CIT-r.  1  LA.— The  Lake  Ci-v  V,*-i.t  S  IJi'n  Company  wtilca 
that  it  v.,'.:  i,.,tjn  move  its  plant  an<i  it:^t,i^'.  nrw  i-ii;l.ir.i-v  and  mabc  ifl- 
provement*  in  general.     Frank Fiiiittti  ll       iiij>u  laKtjUt-nl. 

TAT.T-ArOOSA.  GA— Tbe  city  is  now  constructing  a  new  electric 
lighting  plant  which  uill  cost  Jij.ooo.  .V  J.  Raddiff  lus  charge  of  the 
work. 

COLUMBUS.  GA.— The  Coluinbua  Fowir  Company  ia  contemplaliac 
die  canalnaellaa  of  a  new  power  pliai^  and  baa  purebaacd  ibc  gite  far 

CORDELE,  GA. — Tlic  titiiens'  LlecUie  Light  ft  Power  Company  hi» 
piitcliased  a  jjo-hp  Corliu  engine,  a  tsohp  boiler  and  a  tij-kw  generator 
with  awttchboarda,  which  are  to  be  added  to  the  pre-rai  plant  of  the 
company  in  this  city. 

flUAXGEVILLE.  inAlIO— The  Ci'y  rmincil  haa  granted  the  N«» 
I'l.  .■  Telephone  Company  a  twenty  F...  y  ;,r  frsnchtae  to  extend  its  tlae 
hei^  from  Cottonwood,  ind  als"  10  s.arl  an  exchange.  The  line  11  ea- 
pectcd  to  he  built   .■.it!  ir.  vcri.ini;  order  within  three  months. 

GILBERTS,  ILL.  — Tilt  Liiiin  *  llelvidere  Railway  Company  will  bvild 
a  power  plant  In  Ibil  place, 

CIUCAf^,  ILL.— Tbe  North  Shore  Elortrie  CompMiy  wW  i»«»«aat 
ill  opitil  Mack  ftaai  t7Sa,oao  to  «*,oio,oaa. 
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HAMPSHIRE,  ILL.— Tbt  lightioi  coaimiMion  lut  decided  la  InMaH 
mcltr»  io  (he  villaie  lighting  tjttrm  wd  iboliih  the  flat  rate  *y<lem. 

OUIN'CV,  ILL. — The  Qamtr  Gm,  Bettric  k  Heating  Compan/  ia  coo- 
•idering  the  exiriuion  and  iiBproTcmret  of  iti  plant.  W.  A.  Biiby  ta 
■Mnagc. 

roR\-FTT„  ILL— IL  J.  Rlwdn,  proiiriaut  •(  Itc  CentcU  clacuic 
ligl:i  ;  r  i,  tontrmpliMt  laMaUiBf  oMcMiMfy  tOf  *  daj  kat  larina  Ibe 

CAIRO.  ILL.— It  i»  itatrd  that  the  Ontral  Union  Telephone  Company 
contempLalea  making  cxtenajve  )ni;>foveinent»  on  itn  local  ctjuipmicnt  vbicli 
will  Mfl  t>«M«. 

LAWREKCEVILLE,  ILL.— Cbailci  C.  Ainoid.  aupctinietiilciit  af  MM 
Ia«miim«III*  UtM  tt  Wam  C«ar«nr,  wiiict  dial  Ifcc  •alirt  irMw 
ia  Mov  ovrrbanled  and  rclniUt. 

MATTUON.  ILU— The  city  eUctric  lifht  ifum,  mdcr  fW  giiam 
OKBt  Qf  II.  W.  OarV,  ha>  Just  coniplrird  ibc  change  of  eqntpOMfll  ia  Hi 

plunr.    H    A.  Sdirecli  h  jupeti^tlrt  I- 1  » 

.\LTON,  ILL— The  Village  <  i  i  .i  -  i  N'onh  .\Uon  Jus  granted  a  Iran- 
«h<»'-  tn  lilt?  Alton,  lacWjonTille  &  Peoria  Traction  Cotnpany,  giving  the 
C<uiii|.irv  tl:.:  nae  of  the  main  street  of  the  village. 

AUKliRA,    IM„— 1^   i-i  tlia»  t>i»  <-ryr,Ttaty\   im  Uc  iOkMlMlOn  of 

the  rew  rU.ln^   ^kIhi'ik   i  l.n.r    |,  r    ijiu  i:;n   VtTi  aWatM  M  tka  Bill 

Kitgine  Ci>mp«ny  ^uJ  Ehc  Wcstirrj  hLe^rcjic  ^--^nipiuiy. 

FKEEPORT,  ILL.— The  Kreeport  Railway.  Light  ft  Power  Company 
ia  caoaiderisf  the  extenauiiu  of  it*  airect  railway  Itoea  and  building  a 
mcr  paircr  pUal  atx  aOca  fraai  th«  dtr.  Chiitn  BiiiimarMn  U  lapex- 
lattitdcDl  of  the  llflR  aad  power  dapailf  L 

WArK£(7A\.  ILL.— Tb«  CblHB*  Tt»l>tolg  COMpany  !•  considering 
the  (gnralion  of  putting  the  tdl  Itaw  hlwatll  Cftkago  and  MKtsaukec 
in  -ITI  t<  r;r:nnd  coniliiiM  10  iogma  aNfC  ifl|aM»  aervioc  ItoinilliMl  10 
ch.m^r  ir.  ii^  pole<  la  CMMla  win  W  ulaA      tba  dtia*  aa4  caoMlc* 

aJoctg  titc  rotate. 

BELLEVILLE.  ILL.— Tlie  BelleWIlt  Ga5  i  hhc-.nc  Company  is  now 
iaftaUtac  *  ;s<-bp  Kayaidda  direct-ctmnccted  Corliaa  eagiae  tn  ita  plant, 
■kc  aok  bdat  famiabed  bj  Nw  AlUrCbitaMn  Ctaww  This  iritb 
attar  hajwifnini  «HI  caMO  m  MfMltaM  af  l^akaaa.  Hany  P> 
bdM*  U  ■iincr. 

VSVAV.  INIlL— Hm  aMHcr  el  mU^  Mtlkir  d^Mna  a^  ca«iM  lo 
Ika  oraalcipal  electric  ttgfct  and  water  worfca  plot  i(  now  qader  aaniid- 
cntiafL    Cbarle*  Allen  ia  enfipccr. 

WABAKH,  ivn  -Till-  Ucaf  Telri^hcne  CtmtW  af  <Ur  car,  M  ar* 
ranging  13  ti,,i  a  i-r,.  hn.m*,  hicK-k  i-v  lla  «wa  aK^  Bad  to  inanll  a 

10.000  <^rirr.,! Ditrey    mulliplc  swilchboar J. 

WESTVII.I.K,  IM),— Thr  Tt.wn  Coi:no:  of  Wcatvillc  b«  Ki:.n:r,l  a 
ibirty-yrir  irlc£»lwiJc  iraibchuc  to  E.  Smith,  E.  T.  Scott.  <J  W.  Weed 
anij  Harold,  of  tbia  place,  an  1  James  11.  McGiT.,  of  N'alpiraijo,  Ind. 

WOLCOrr.  IXD.— TIm  Wokott  Elc^ric  Ugbt  i.ame,uiy  write*  that 
ikc  caiapaar  wU  pal  la  a  Mlar  «atha  ■jnlem  In  tbia  town,  and  ia  con- 
llderfai  Iba  tantlia  •(  raHwidlnf  iia  liaca  t«  Raailiigtoa,  a  diatance 
al  C  adlaa^  W.  &  Uak  It  —wr. 

MAXtOK  nnii.~0.  L  Bv«NV  wka  baa  an  apHaa  aa  a  (nuMUic  for 
Iba  iaatallaiion  of  aa  aalaaMk  tdtpbonc  tyateni  ia  Markm,  baa  Hated 
IbU  bt  has  placed  tiaj.eos  of  ibc  atock  of  the  new  company  that  ii  to 
lie  orginlred  and  that  be  expects  tf  *ip  .iWf  1.1  ptsee  the  other  ftSiOOo, 

LIMON,   I.. IP  (  1,1,  Linton  electric  light 

plant  to  the  local  gaa  company  for  tji.ooo;  the  company  to  give  the 
(raaada  aad  boOdnif  «•  iba  iMr-  Tht  tamptmr  asrca  to  furniah  %ucc: 
huapa  at  $ja  •  year.  It  ia  aadmtood  Ok  plant  wID  b«  praciieatly 
rebuilt. 

EVAN -Villi:  IND— Henry  W.  Martball,  Charles  Murdock  and 
SaiBwl  T  MnrJ.jtk,  of  Lafayette,  have  vfcurt.1  ji  c  rhnoMinu  intercM 
in  t  i.  Kvin-Ml^r  Electric  Company.  In  ti'r  rrrrs^ini/ii'i.ji-.  Lhariea  Mur- 
dock lucceeda  Jamea  O.  Parker  ai  pmident.  i>a<l  iUnry  Marabail  become* 
atfrtlannraillini.  vke  Judge  Alexander  Cilchritt.  Herbert  Morao  i* 
ntaincd  aa  vieevrnadtnl  and  gtMral  manager.  The  new  diiectoiy  indudea 
tki  fear  at*  pcrtooa  named,  with  the  addllkM  of  Thaana  Xmta,  of 
Naw  Yarb,  aa4  WiDiiB  C.  Ktali,  af  Cbkagiw 

ARDMOKE.  I.  TWibt  rbMaia*  Tdapbaaa  C*a«aay  la  fnpariog 
rians  for  a  new  cenmi  4aat|7  aadMBttv.  fallp  aquippal  widi  oetr  awktch- 
txnard  and  trlepbonea. 

SAI'l'LPA.  I.  T.— The  Central  Lifbl  t  Fa«l  Company  of  this  pUce 
his  been  ■•pM  ;  ,  tt:,  Dtirtlng  Invettmenl  Companp,  •(  Oatwcfo,  Kan. 
Mr.  Iirti  I  i-  <  ^>  I.         :iai'jral  gaj  planu  of  Panaaa,  Baldtaia  aad  Weir 

lily.   K-iti  .   :,r,.l   it   I  [,:„,■  .-uij  Cowrta,  I.  T. 

l"HI<r,\^ll\  ]  J  11, r  il,.  lj(*Ua  Light,  Meat  &  Po«er  Company 
i.oQteBi|<lairt  makintc  rnt{iortant  cbangca  and  amprovcmcsst*  in  ita  plaat. 

Tha  want  any  taill  ■■nail  a  4,aaa4i|bt  mh  aad  rabaiM  «ba  aailra  a«w- 
head  ayaleai.    A.  B.  CorfcU  la  BIBWcr. 

DURAKT.  I.  T.— The  Kuuttt  TtlrpbOM  A  Tdtgnpb  Company  la 
in^ariiar  a  caaiplMc  attiallie  rireak  ia  tUa  city,  aipabia  af  biadlifil  i,saa 
aubvrtWn.  Tbr  <aUc  ia  being  ilrung  anr  ill  icctioaa  of  ihc  Clip  aad 
iba  ayrtnn  mill  b*  in  apcralioa  la  aboul  (orlp  dayt. 

ClIEROKES,  tA.— Tfao  local  lalepbana  ciMipaBr  !•  cxlcadlac  iia  Uaca 
ta  Allan  and  Spring, 

VK\  Aii.\.  lA    Thr  NVv.vli  v.-.-iir,.:  (;*ni'.»iiy  r»;.rct>  lo  laauill  oaa 

J  r     (.     L.t.  ::ial;iiK  i-.tt  r«  t.-     f'.I-r     -ri  1     I't.r     '.hp     il » -"I-IJ  tltlt  CUflfPl  Pialar 

|<.r  punii.«'ig  purposed     M.  A.  ilarriauo  ia  auperintentjeni. 
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TOPEKA,  KAN.— The  MisMniri  &  Kantaa  Telephone  Company  ia  M» 
aidering  the  erection  of  an  addition  to  its  building,  to  co«t  )j,900- 

ABILIXE,  KA.V  — The  Riveriide  Light  &  Power  Company  ia  now  in- 
stalling a  2oo-kw  Stanley  alternator  and  will  aooo  atart  day  service  for 
power. 

?iI.rNA    KAN-  -It  i'^  -,-;i.  ttr.j  It,,,  iba  StHin  Tdcpbaoa  Cenpaap 
m:  <;i  i.TKn:  I  iiKiiik-  it!  .<ir<-   >  i .  i '  <  r  i-roitiid.   Tbc  gaaiptiqr  apil  apattd 

.ifaouc  Sjti.joij   jn  iinpiavcmrt.ti   thM.  >t;-".r. 

TOPEKA,  KAN. — The  Independent  Telephone  Company  baa  increaaed 
it*  capital  ktotk  from  $tio,e«v>  t«  $1,000,000.  Hit  compaBy  will  apcnd 
ataai  laoaioaa  la  iniaaliii  Ma  ipaliai  la  ibto  aUy.  Tbt  aaapaap  «fll 
pliaa  «ll  Ma  «i>«a  aaidk  gnaad  aad  alia  araat  a  wtm  aMaa  baildiag. 
B.  P.  PadNp  Ii  prciidapt  and  ■cacral  laamwr. 

BBILEVIU.E.  KAN^BMa  wlU  be  reaclYcd  miil  Map  is  at  iba 
afiaa  a(  J,  B.  Peach,  citp  clBlts  far  fwnhliing  material  and  snpplica  iiece^ 
•ary  for  aquipping  and  imaalliai  a  ccaiplct*  electric  ligining  system  fiv 
Ihia  dty.  and  for  making  certain  imprm-ements  in  the  water  works,  to 
coniiat  of  the  folloAv..^.  r.r.^U  [i  j.ver  house;  steel  stack;  one  66.ft.xt6.in. 
lutiolsr  boiler;  two  high  speed  engines  for  direct  conneclioo  to  allernaloni 
steam  piping,  valves  and  covering;  alcam  speciakiea;  two  7S-bw  attaraaliat- 
current  generator*  and  cwiur*  «ilb  awilcbboard;  pale  Hoe  aialarial,  age 
appaiaiaa,  traaaftmaen,  Mailaa  «Ma^  atc^  W.  IL  FalBs  ia  eaoaahbig 
wlglitw*,  pi*  D«i|bt  Baildiaif  KaalU  Otf,  Ma. 

OLVIIPIA  SPUNCS.  KY.— SmMi.  WMUaa  k  Canpaap  an  aoMtan 
piadag  iaalilHiig  as  dcanie  Hgbl  plMI  kt  tbit  citp. 

LOUISVILLE,  KY— Tt  i*  staled  tint  the  Eaat  Tennessee  Telephone 
(.ontpany  will  »oon  inipToie  ilt  ipKOBI  bp  r>b«tituting  individual  linea  for 
party  lin*^  Thf-  rr.p,t.!i«y  alio  contemplate*  eitten'^tng  Its  line*  into 
nark  i  -  i;r-,t., 

I.Ol'Ii^V  ILLb,  K'l  . —  Ibe  Board  of  Aldermen  on  April  17  adopted  the 
ordinance  requiring  companies  using  electricity  in  the  central  portboo 
of  the  city  to  place  their  wire*  underground,  beginnittg  five  months  frooi 
passage  of  ordinance. 

MINDEN,  LA.— The  Uiadea  Elecuic  Light  and  Power  Coopany,  Ud., 
itaeeeUp  toetiHnd  a  bc«  Caellia  aagiaa  ta  raplaee  lha  aid  aaa  •(  aibar 
make.    Loab  Amard  is  chief  engineer. 

SOUTH  PARIS,  ME.— The  citiieaa  of  this  village  will  soon  baU  a 
meeting  to  decide  whether  the  village  will  have  a  t>laat  of  it*  own  tor  Mgbfc 
ing  the  streets  and  publir  liMl.U-iii-  Thli  tit.  1  utitt^wrli  of  ihr  contest 
with  tbe  Oxford  Light  rcmprtnv,  01  Nor*ay.  wtiich  rrsiiltcd  ::i  \lu  .ict 
passed  by  the  laat  Ixgifti^tatc  ikUv-^»lt^^  l-ie  town  corpoijliiin  ro  '\  >  ;tB 
owi^  beat:n(;  and  lighting. 

MILEORU,  ME.— coticiete  ilam  which  is  betiig  constructed  be- 
tween Oldiowo  and  Mllfaed  br  Hw  Wlfard  CnagtrndiaB  CWpaap^i  ia 
nearing  completion.  Exeavalian*  ara  itaai  bdag  anda  at  Iba  Unford 
end  of  the  dam  for  a  power  house  jaa  fiat  ia  length  and  (o  feet  wide. 
Twelve  800. hp  wfaeels  will  b«  installed  The  Allis-Chalmers  Company  will 
furnish  the  water  wlicrV  ar.i!  thr  trenerators  wtl!  from  tht  Stm'cy 

Electric    L  ctl-.l-iNy       llr    l.ni.i--    Ii.iri    W'.irL.    i  :     !:;|:iii.r    U^s    :li-    COtHi  let 

for  Ihc  atructural  steel  and  tbe  castings.    Electrical  power  will  be  geae- 

tbe  ftatr  iac  Iba  dhiaatt  af  tvaatp  ■iaa. 

BANCOB.  IIB-^TIM  Maine  *  New  Bmaavidi  Bladriedl  Vavtr  Can- 
pray.  Ltd.,  baa  caauaeaeed  aa  elaelrieal  petrcr  plaat  at  Aa  great  faUa 

on  the  Aroostoolt  River  just  acrosa  the  line  from  Fort  Fairfield,  Me.  The 
plan  also  iiKlisdcs  the  consirucli^m  of  a  concrete  dans  3a  feet  high  and 

tht  j«  r  I  i;.nici-t  '-f  c^'iVn si»'.'l  i.rH.i  hp.     It  ;fi  iittcs'lff!  tf,  generate  electri- 

c.il.y  tnc  pcAcr  m  tour  ■jnil?  oi  ;ti:        each,  an  J   l  .;.  'l^  hi'  -a;!!  dcvclCfied 

as  soon  as  the  plant  la  in  operation.    The  electricity  will  be  transmitted  to 

all  pane  af  Arafletanb  Caaaijr  far  UChMBf  aad  faerar  iwpaaii.  aad  alaa 

to  plaen  In  Mew  Bmnataleb,  ibe  eaoqaar  balag  ebarlmd  baib  ia  Maiaa 

aiiJ  Vcvt  Sruntwkk.  The  company  already  has  a  contract  to  traeamll  IP 
l[r..iltrii,  a  distance  of  60  miles,  aso  hoise-power  for  15  y««ra,  TIm  aaai> 
patky  bu  b««B  Imarpaialcd  with  a  capital  eiock  af  |ajo,oao. 

BALTIMOHK,  UOi^It  ia  repoeltil  here  that  ibe  cbarter  of  tbe  Balli- 

mote  ft  Ocean  City  Railroad  Companr.  which  was  gr«!ite><  »!  !li»  rrrtni 
sesaion  of  the  Legislature,  will  be  uicd  fji  a  ^l■:'^o^a^■.  Iiti*-  Wf^rm  this 
place  ar.if  Orran  f  iiy.  M  l.    The  Amctlctn  Monorail  Cooipany,  in  which 

a  numtx-i  if  i'<'t>i.!.yU'.itii.  ..-apitBHM  ara  lataiHad.  oxvaa  tb*  ibarlir  aad 

proposcii  to  builti  Ibc 

BALTIMORE,  MD— Tbe  Consolidated  Gat.  Electric  Ugbl  ft  Ponw 
Company  will  construct  a  new  electric  light  plant  at  Westport,  Md- 

llF.TTKKKjN,  MD-  Tht  ri'-ttcjV-n  I  tnprni  cn:rnt  Askociation  will  re- 
ceive lulis  for  ;rt^talliJit  4  li^-ii-*'*  i'UjjJl  'he  l4twB.  Tbe  proposition 
cnuit  include   pan   i..v.  t,  rrship- 

MARteuRO,  U.^;3S— The  trustee*  o<  the  municipal  tigtil  plant  are 
contemplating  tbe  extension  of  Ibe  Hgbtiag  iy*1em  to  the  town  of  Staat, 

MILFORD,  M.^SS.— .M  a  recent  mcetini!  nf  the  K.ar!  the  Selectmen 
voted  to  contract  with  the  .Milf^^^d  Electric  Ijgbt  &  P.j.wr  t  r.iT-ipaity  for 
)S  arc  Ughts  i«r  one  year  at  ti.oiio  aiul  witli  the  <jl»be  Gaallgbt  Com- 
paagr  far  p)  bamtriard  gaBaliae  lanpa  la  bara  alt  aigbt  twaalyJea  alibiti 
a  aaalb,  at  $iilaav 

MIODLETOW.  MAS&.— The  aleotia  ll«bl  aaeaadllcc  ia  laiMai  ■>*««■ 
llgaitena  la  regard  ta  tbe  actual  cnpeaae*  of  butalling  cleettMiy  hi  Ibe 
town,  in  order  to  make  a  mivte  Jrfiniie  report  at  the  next  mcetine  At 
the  last  meeting  tkt  cotnn.iitcr  iij-  u7i»Me  \<:  rrf'^mmeiid  a  *»iin  of  money 
the  loam  would  b«  >(i)uirrd  to  *|>p<opriate  to  carry  out  tbe  proposed  plan. 
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I'lTTSFIELD.  MASS.— The  Pitl»6eld  Electric  Company,  which  recently 
boii(bt  a  large  tract  of  land  on  the  north  shore  ol  SUtct  Lake,  plani 

to  ripmd  ahf'jt  S'o.ooo  for  neyr  btiil(!inn  and  machiKcry.  A  iwwer- 
hti;^^.  9o  by   Kio   feet,  is  to        cTLctci.  also  a  hoilcr-houuc,   to  by  too 

•  '  A  spur  Irick  w  ;H  eirtenf!  from  the  Hojstrn  ftnd  Albany  r  .ulroad 
:ri  thf  ^iiCHT  bu]]tling,  *vturf-  co.-il  ptxtftv  wi!'.  hti  built.  The  cl^e'rical 
cquipir-t-nt  •.*  '.:]  irvfclyiic  a  5u-k*'  allr r rial ii'-u  c  11: r i" lit  Sta/tky  generator. 
T«o  Dfisrl  n;;  <'n|ines  of  $00  hv  arc  .lUo  Id  be  insi.il)e<]. 

IIOV<iH  ro.N,  MICH, — The  Kecwten^w  Ccipi>ti  C  riipsny  hi*  decided 
to  r^e^•etop  the  «aier  power  of  Mosquilo  Lake. 

O.N'TONACON.  MiCU.— The  Lau  A  Bodley  Company,  of  CinciiraMi, 


fltat  ia  Mt 


w.  I.  1-1 


ICS 


Ihr  T'-Jxii  w;]| 

OXFORD, 
and  lighting 


Ohio,  hai  Mcarid  the  eootnot  tor  tht  new  dectrie 

Tillage. 

WniTEH  \L.'..    .MK-H-    :  b--  I'  c-  nU,niil..l.nH'  ir. 

altrrnatinic  arc  »^iXcm  ad  tiic  mur^i^c^p^d^  fkctnc  light  plant. 
i%  superintendent. 

DURA.ND.  MICH.— Fred  L,  EI4ri4ge,  yOUiwt  dwk.  writ**  that  the 
tillage  expects  to  install  a  new  boUtr  «t  tJO       ia  tt*  mMi6ft>  «lcctfle 

ipfctinir  and  water  works  plant. 
OWOJSO,    M ICH,— ri-ini55ion  baa  been  grantcJ   to   the    O*o?so  k 
>  \    Kail'.A  jv    ^  ,  tn]:;ir.\-   t*   rxterrl  trinchjsr,    ami    'X-:!!!..  on 

}<•  (xti^nibii  to  Uurani  ."it  oner. 

MU  H  — .\  H.  Hctwee,  sttperinttndent  of  the  city  water 
plant,   wri-'n   th.it   a  60-kw  Weatingfaoaw  gllcrvatBr,  la 

eneine  and  new  .^witchb.iarH,  are  now  being  installed, 

TEKRIEN  SPRINGS.  MICH.— The  Berrim  Spnnss  Power  &  Eltunc 
C'jnii'anv  hriN  l>rrn   trrmcfl  tn  cc-nstnict  a  dam  On  the  St.  Jotepb  Rivcr 
iicrricn   SiTing«     Tiir  iliri:  v>r.;  be  ii  feet  long  aod  will  fiOft  wftb 

clrciric   iigbt  piai:.!   car.  i  lclc  s'jont  $1,000,000. 

SHKl'ARD.  MICH.-  -C.  C.  !■  icld?.  of  tb:<.  ,.Uv.  tat  sec-irr,l  opti.-,n«  on 
Mm-  alijjijr  th?-  Chii'V<'*'a   K;vfr.  arvi  uill  cu^i^truct  fi  iH>'Arr  plant  to 

suJ'C'.y  p.iwtr  1:1  tiif  CL'UJLties  of  IsiiibtJ^a,  Liriitiol.  Mid!iiHl  and  CUre.  The 
capital  ucctiaory  icT  the  cuiiitjuctico  of  the  Jara.  pcwtr  huuacs.  etc..  ia 
ready. 

DF.TROIT,  MICH. — The  Michigan  S;iate  Ti:!epbonc  Conspasy  is  puttiag 
loo  miles  of  wire  under  ground,  building  two  new  exchanget,  one  in  the 
extreme  west  portion  mm!  one  in  tbc  cxtrcne  east  portion  of  the  city. 
It  wfll  mlw  toad  s  riX'Morj  baildiDf  adleiMiDK  Ibc  p««MMt  hei4  gttcc.  I* 

CWt  9l(«kWMli 

COUWATER.  MICH.— It  is  reported  that  the  Battle  Creek  ft  CoU- 
wMcr  El«cuic  Kgflwagr  Conpaoy  ha*  purchucd  aJ)  iu  right  of  svay  nd 
IkM  nlli  wiU  be  Uid  tbh  mmmmt.  Tbc  md  vUI  eiNnnd  br  Ike 
tUrd  wU  •ystoD,  and  will  nw  fHm  BatBt  Cratli 
Wm  Chir  t»  CtMwatar,  a  dbMmc  •!  «r  adki, 
HKWTZ  CBUX,  HICH,^Ii  ■■  npHMd  tbtt  Hm  Mwlr      ^  ^ 

irili  and  Ihe  toMIng  aad  lb«  BcH  TdiphMM  CaoapaBr  *m  «<l*^  At 
eadMDiC;   It  ll  «Mf«Md  10  btva  Ac  IIm  to  antatten  ■oan. 

NORTON,  MICH. — PrcUninuT  Mepi  toward  forming  a  company  M 
build  a  rttral  telephone  line  in  Norton  township  were  taken  at  a  ineethtt; 
held  recently.  Officers  were  elected  as  follows:  William  H.  r.ittnn, 
president;  L.  R.  Cooton.  secretary;  Edward  Seng,  treasurer.  Plana  for  th<; 
proposed  line  have  a;reai1y  been  prepared  and  hcrc  bam  aubodtted  to  the 
Citizeos  Tetr]  hone  (  omp'any  of  this  dty  for  tUnUuiHu^ 

GRAND  RAPIDS,  MICH.— ^'f|^o•.i.,•;^^^l,s  are  now  under  way  fnr  the 
promotion  of  an  electric  railway  from  Graii'l  Rapida  to  Battle  Cierk  via 
Hastirrgs  and  Alaska,  a  di«t.nncc  oi  about  mile*  Mr.  lacksim,  cf  Midi. 
«£in.  Wis,  will  prabib!y  h.'ive  charge  o;  tbc  cltctTical  cutistTULliuii  01  the 
r.iid.  J.  J.  MeVcan.  conaultinf  engineer,  of  this  city,  will  have  charge 
of  -Jie  iireliflilflary  mwj.   A.  C  Sahfcl  md  Jttm  B.  Mm  ai«  alio 

iOEcrotCvi. 

MUSKEGON,  MICH.  -PieM  repom  M.iies  that  the  Grand  Rinida- 
Moakegoo  Water  Power  Electric  <L.oinpar.y  boa  awarded  the  contract  for 
the  conatmction  of  a  second  dam  and  water  electric  plant  at  Cralmi 
with  a  capacity  of  ta,o«o  hp.  Tbc  work  ia  to  be  conplctad  bdwe  Ireeaiar 
fall.  To  coovej  the  omsmi  froa  tUa  dam  to  tb«  awhch 
■tar  CkiM«lb  a  new       Itoc  la  ■Baa  taar  wOl  ba  Imllt. 

Tbc  polec  will  carry  three  wire*,  the  aiaac  aa  iba  pfaacBl  Ifab 

GRAND  RAPIDS,  MICH.— Jokn  McNahb  baa  fccfivcd  fba  cnatraei  for 
Ibc  addhfaa  W  (ba  Mia  cadMage  «f  Ike  MkMgaa  Staia 
>iaj,  and  maA  «m  bi#a  at  «ace.   Tke  addMan  irin  ba 
baOdiag  liaiiar  to  the  ^nent  exchanie  adiainlng  it  on  the  eait  Ob 
tbc  inonil  tear  wJU  be  liutalkd  the  iMrdlatancc  exchange  aad  tiM 

VitMtt  a^id^MM  will  ba  dotOriad.  ovtr  aaa  oaaacctioaa  bci«r  aeean»^ 
dmd  an  Ac  aew  bated.  Iba  aivtaKtauia  can  af  tbt  iweataatt  la 

It  1,000. 

GRAND  RAPIDS.  MICH.— The  new  water  power  electric  company  on 
the  Big  Manistee  River,  which  is  under  the  dlrecti- 1.  of  M.  P  Wheeler 
and  R.  A.  Updyke  of  tbla  city,  is  assuming  pra;'. uti^jni  that  exce',  jny  of 
the  similar  plan*  in  ihe  State.  It  ia  ondentood  that  a  Kood  Bh,-ire  of  the 
Jj.oOOjno'i  ca;iil:il  «lMk  bas  b(«n  suti'cribcd  by  t  hic^iiso  orilaliMf  iind 
th»f  pin  of  the  m.itcrial  for  fh?  conHruction  of  the  big  dam  U  already 
cn  the  grci:nds.  The  dam  »i:i  be  b<atcd  on  tbc  Manistee  Rivcr  in  Wage- 
U-i  County,  and  two  milta  wtM  of  Sherman.  It  is  estimated  that  so,ooo 
ip  can  be  developed. 

SCbAN,  MINN.— The  Sedan  Telephone  Company  will  won  aUrt  work 
«a  iti  ifaMa. 


TENSTKIKK,  MtNN.— The  citiirn«  have  voted  to  issue  bonds  for  the 
coDslruclion  of  a  ligliiing  system. 

McI.NTOSH.  MINN.— Anton  Jeoaea,  proprietor  of  tba  Uelntotb  dce> 
trie  light  plant,  wUt  aoen  Inaiall  a  ;*bp  fia  aagiaa. 

STAPLES,  MINNd— It  ia  raiwrtcd  tbat  fha  tawa  win  igcting  prapeii- 
lioni  far  aa  cketrle  Hlgbt  pfautt.   J.  D.  Marila  It  waerdcr. 

HA^TINCS,  .MINN,^Tka  cMatot  bava  aaled  ta  Iliac  lii^  baodt 
for  the  construction  of  walar  woclia  and  aa  dacuie  Ngkt  plaaL  H.  M. 
Ditfria  ia  city  cteili. 

STAPLES.  Mum.— Tba  Staple*  Electric  Co^a^  ka  paicbaiad  Iba 
plmt  of  the  Martbeta  Eleeltle  Ceaapiajr  a^  will  t^bafld  it  lUa  attiBO. 
E.  Rohaa  la  leaaee  and  nstaager. 

SHAKOPBB.  MINM.-.A.  X.  Adtatt.  anpcrfateadeat  *(  «e  Sbaiiapea 
electric  Ufbt  piaatt  wiitea  ihtt  iltc  dtp  ii  caattdcriag  addiac  is  ar  at 
new  actlaa  arc  bmpa  to  the  ttract  ligbting  anina. 

DULUTH,  MINN.— It  It  fcpertad  tbat  Oa  Dahatb  Tcltflieat  Caawaap 
will  expend  $ioe.tot  In  cMcadiag  and  iaipiiwriac  Iba  femlec  ta  Ihe  twa 
cities  and  the  Raatc  lawat  aad  tattaltttB  better  lacslitiec  far  tbc  loni^ 
distance  businesa. 

LA  VERNE,  MINK.— The  elreet  Uglitiiig  system  af  the  La  Vemc  «lee> 

trt<:  tight  and  water  works  will  be  changed  this  season.  A  oo-kw  Thomson. 
Houston  alternator  will  be  installed  in  place  of  the  series  arc  machine 
now  in  use.  The  style  of  '-tmp  has  not  yet  been  determined  L.  J.  Phlt 
brick  ia  chief  engineer. 

0S.\K1S,  MIN'N — The  farmers  and  business  mfn  uf  Nelson,  Douglaa 
County,  ha-h c  Lr^'^nizcd  a  company  to  build  a  tcb:]>hi<nc  exchange  at 
Nelson  an  i  bjuild  fanners'  lines  into  the  surrwtjndirp:  r.nnntry.  C'or^neetion 
will  I'.-Dhi.ifi^v  be  made  with  the  I.eslic  Rural  Telephone  f'rmpnr.y.  The 
company  will  be  capitalixed  at  $10,000.  The  coai|jttny  wiU  inc^riH^rate 
under  the  name  of  tbc  Bolson  Telephone  Company.  The  following  oHicers 
have  been  elected:  John  Nelson,  president;  Charles  Schelin,  vice  president ; 
H.  J    Ernster,  secretary;  .N'    11    Jnhnson,  treasurer. 

I  NIVEKSITV,  MISS  —The  University  electric  light  vimt,  of  which  E. 
r.^nii'beii  ii  siiprrmtendent,  is  ccaiidRfim  tiw  jaattBatsen  of  tome  new 
machinery  the  coining  season. 

IUK.\.  MISS. — The  city  electric  lighting  plant  has'  recently  installed 
larger  mains  and  arc  lamp*  and  alto  expect*  to  change  ita  aystem  from 
canant  laea.   J.  B.  Ma»ball  it 


BAY  ST.  IjOinS,  MISS  — The  Bap  51.  Louis  Ice.  Light  and 
Worba  wfll  iaalall  a  <o  or  7$-kv,  <a<pde.  aingle-pkase,  belted 
la  Iba  near  fatarct  dta  a  aasHip  blgh4(pced  aaiiaaw   A.  L.  SKlnw  If 


,  MISS.— The  city  of  AWrdeeo 
aC  ttc  local  eampany  about  cite  year  ago,  and  hat  laacaBy  bdlt  Mid 
equipped  a  aew  plaait  ia  aawaactbia  wltb 
The  cieelrital  aotit  ii  CMVtIa,  Ibiaaikaai  witt  pa 
carrcat  a»t  Ugbl*  oa  itmt*.  John  K  Walktr  la  aapariaHadnir, 

NEW  MADRID,  MO^Tba  daiBtit  Ufbt  plaat  ewaad  br  K.  &  DiT 
atat  Matafly  dadnyed  bp  in^  annlaf  a  lot*  of  tg.joa. 
VLOOUram,  MOi^naa^aald  Rledrie  Light,  Heal  k  Powtr  Ca» 
a  taa^Lp  caglaa  aad  a 


ia  aa  tba 


&  S.  Baa 


MILAN.  MO— Tba  UBM  BMlle  Wl 
for  endoaed  aircct  are  Itaipt  md  traaafisnai 
intendent  of  the  plant. 

ST.  CHARLES.  MO.— The  cHy  of  St.  Charica 
ibe  daciiit  iigte  plant  wltb  ita  water  plaat.  nAlch  will 
beilen,  etc  Chirlia  B.  Kwitehwr  it  ctiy  dcrfc. 

B8LT0W.  UO^  eamfaap  bat  been  iHMd  aad 
eipitil  Math  •(  ttaoiaaa  to 

fivat  Xiaait  CHr  t»  Bdtaa.  a  diMaaca  a(  aa  ■flat.   <L  W. 
H.  W.  Mailla.  af  Bdtaa.  are  aaaar  tbaia  toKtailid  ia  the  ptajctt. 
ST.  LOUIS,  MOr-TiK  U.  Imm  ft 


laiitr 
wMt  a 


bulM  w  dectric  rdlwap  ia  St.  Ladt  Ctaaip  titm  fba  Flotiitaat  Di* 
vidM  af  the  Suburban  XaMwap  an  the  nardi  to  Iba  St.  taoit  t  Mcraaiee 
Banwap  aa  ibe  tonik 

ST.  lOUIS.  UO,^Tbc  Uailcd  Ranwapt  Ctaipaap  fcia  filed  a  peritioo 
with  the  county  court  aaktog  permitsion  to  erect  potea  for  electric  wire* 
along  Ihe  Fee  Fee  road,  between  Ibe  St.  Charles  and  Creve  Ctrur  Lake 
electric  railway*,  which  are  a  part  of  ^l-e  United  Railway  ayalcm.  It  it 
reported  lhai  a  new  electric  power  s',;.ii  n  will  be  bdlt  an  tbc  Fca  Pea 
read  to  fursiah  power  for  the  two  ear  Unca. 

ANACONDA,  MONT.— It  is  reported  that  the  Bell  re;uphorie  Cci:i 
ptap  ia  prepariai  for  the  rcboJldiac  of  ita  Unci  ia  tbit  dty  aad  the 

UVmeSTOIf.  MONT^Tba  Uvtngston  Watec  Power  Compsny  bat 
Jail  laaiallcd  a  aew  psadtw  Oaairtl  Electric,  3-pha*e.  a.jui;  vaii.  'jo'cyde 
aiternatar.  diraet  eaanedtd  la  •  tttas-hp  Lcffd  water  wheel.  The  aiai> 
r  >ny  la  tahiB  ta  nlbdld  in  aalfae  ipaieat  and  pat  ta  dap  acrdec.  J.  I. 
Bright  la  naatier. 

WAKBFIEIA  KBB.— The  dHaeoa  bara  troicd  t*  iNaa 
conatntctieB  of  an  dectric  Ugbt  plaat 

NEBRASKA  dTY.  NEB.— Tbc  Nebratka  atp  Tekpboaa  Ctmpaap  wIM 
epcnd  cheat  taj,aao  ia  iiv*ada«  tba  local  td 
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TECL*M5EH»  NRh. — 'Die  city  m-ill  toon  take  actian  on  rebutUiinf  ijic 
cit/  electric  ll|[tit  plan*  or  i^rrintins'  n  frinch'^r.  At  Um  |>f«lllll  plut 
will  HOI  tupply  tbc  <K  u:.i:i-.l      I  hr  \,:  br  cliingcd  tMol  iinct  to 

altCfMtinc  ClUfmL    Irank  B.  Iburbrr  is  electriciatl. 

MUUMiat,  HEK.— Th«  AiUm4  Uihl,  MH  *  FtiMr  CmpuKf  Hm 
rAirilt  in  Vim*  tbrmigh  the  Imni  and  li  wnt  pmtiac  i*  ■wMf,  and 
it  conten)|iUle4  cxtcnBive  lmprovcm<-nt!i  in  ill  dam  during  the  suramcr. 
Tbe  oofnpaoy  hu  n  steam  plant  «bich  is  run  in  CMinection  with  its  wilcr 
power.  The  w  itc?  j  f  ^r  r  will  d»>,c1ip  1^5  hp  under  ordltury  conditiwu 
and        MC-1I1  11  1;  Mji     r         Mirti       -  ijierintcndent, 

VXRGINiA.  .NE\'.-  Sam  l^nga)>augli  has  iticorpora(«d  A  M«l|ltt&|'  to 
Reno.  Spatlit,  Virginia  and  Cat>»n  with  elnMikk|.  Tk«  ||lii|iiiltim 
pilot  will  be  baili  suaih  ui  SUdc  Mountain. 

WXSTVILUS,  K.  — Flan*  have  been  nide  far  the  nrw  power  houae 
!•  fce  Mil  la  tU*  dqr  for  Itc  new  chctrte  nUway  of  llw  W<*t  Jeraey 
k  glllhotl  MIfMd.  Sinn  *  SDvcnMa  af«  tli«  aicMMci*  and  ii^aain. 

LOVG  BRANCH,  N.  J.— Tite  irlefripli.  lelephmt  aad  alcctrie  Uikt 
coinpanica  have  agreed  to  renove  all  o(  their  poles  and  bury  all  oi  their 
wires  in  front  ai  the  Ocean  Park  bluck  on  Ocean  Avenue.  Tbe  loo-foo? 
p\tt.i  hi  ff  i^t  o(  the  («ark  haa  already  been  gr.-ided  and  tbe  wraterh  ^'<.'^' 
line  liii. 

SiJi.ukRu,  N.  M. — K,  M.  nurgcxs,  ol  Ucnver,  general  aupeeintendent 
•f  Ibe  Colorado  Trlrvhutic  i.omi>aiiy.  lad  J.  £,  lldMV  teal  nUBIlIt  at 
Albaivaeri|ue,  arc  ctmlempLaling  the  mmmm  tt  Hi  UBc  tttm  Saaaiia 

la  Sa«  Maiclal  te  tka  Btar  fiHim 
■SKHAULLO.  K.  M^E.  X.  Bofaew,  itiiatal  aanaccr  ai  tha  CUfr- 

fada  TalepboiM  Company.  w;i9  in  town  rcMnlly        •  tOiV  «f  tlll|>l>llllll 

The  campany  contemplate*  putting  in  on  cuctinga  al  Catrilta  and  to 
COOOect  it  with  ibe  [trrnalilto  »»'iicbbnaid. 

ALBUQI"KRQI;E,  X.   M.    The  Cnl.iradn  Telerbooe  Comnany  has  lei 

Ibe  eooli«.*t  ("r  rnnntit.'tTit  ;f  )•  tiff|.tr..  f  rhr.-c  ^(r.fT  ^'Hiding  to  11.  V. 
Ttitr.er.  "A----  bi.il  lin.:  •a.II  c.  Si  ...  ji,.  .1 .  I.,  IMl  I  ..:ii|Mn]f  hat  con- 
tract tor  ihe  ptui^ibing  aiuu  i^Ailt  Ll€£C:i£  C«>luiMkUy  tbe  electric  wiring 
and  fitting. 

ALBION,  N.  v.— The  Bell  Tricrltone  wilt  spend  $18,01x1 
Ut  mm*  under  grmnd  in  tW*  cily- 
CKEEM  ISLANU,  N.        The  Uijd«m  Kirer  Telcpbooe  Company  wUl 

•lik  far  ferauarian  ta  placa  ha  «rirca  iwdar  iramd  in  this  village. 

WATKKTOWN.  H.  YI^Hk  Of  OmaOl  baa  •warded  ih«  cMOract 
ta  Ibe  Walcrwmi  Ekctric  U|kl  CeBpanr  for  Uihliai  tha  pHUk  RraM* 
iar  a  tim  at  (*a  yaari. 

P({F.LPS.  N.  v.— Tbe  local  Mlipbaac  aawpaay.  «ilk  Ha  Ou*  and 
tutinesa.  has  been  lold  by  Great  Brotiaeri  la  tfia  blar  Octal  CaapaBy, 
wMdk  will  rebuild  the  line*. 

COHOeS.  N.  Y.— The  Council  has  granted  the  Hudaoa  Ki*«t  Electric 
Ftwer  riimp.uiy  [i^rmtMioii  10  e&ienii  its  *y?fem  into  Coboea  and  acU 
electricity,    Hrycc  h.  Slorrow.  of  Glen  Fa;[-,  inaiiaiger. 

BINGHAMTON.  N,  V.— I'l«n»  are  being  made  by  the  New  York  State 
TelephotK  Company  to  begin  the  construction  oi  the  Henry  and  Wall 
Street  tubviay,  iiid  it  it  expected  to  b»ve  tile  work  completed  by  June. 

XEW  YORK.  X,  Y.  The  New  York.  Weatebeater  &  Boiton  Railway 
Coaapaay  ■•  prcvarmg  plana  (oc  «  power  plant  to  be  erected  in  West. 
iiliHliH  CaaMjr  at  a  aaat  at  |$iM|iBoaw    Wilson  &  Butler  ore  archilecta. 

AUANY.  M.  v.— An  a^dlaamw  hat  keen  paaicd  bj  Cottocil,  providing 
far  llic  placioc  «f  all  KtcBupb,  tckphanc  aad  electric  wirca  aadantrawid. 
aod  (a  candutah  wtth  the  ciwaptlaa  sf  tbe  wirtt  oaad  hy  the  electric 

car  linct. 

NtVV  VOItK.  N.  Y,— Bids  will  be  leceived  until  May  3  by  I-'rancia 
J.  l.antry.  commiuioner  oi  correction,  for  funuUiing  material  and  inatall* 
dig  a  nr-o  underground  byMcm  ni  fee<ler»  for  supplying  electric  lights 
10  the  various  buiidinjti  and  cbapels,  etc;  also  turDtshing  and  erecting 
outside  liytit*  iij  rtiitancf*  to  buildings  on  Hart's  Islind,  New  York. 

L'TICA,  N.  Y.—  The  John  1''.  liitgbea  Conatrucung  Cviii<>any,  ba»  iccunrd 
Ih*  caalraM  Iar  ihe  eaatltaetlaa  and  agaipaMat  •(  laar  aa 
be  baflt  almg  tbe  West  Shore  tuilroad  between  Utica  and  Syraeuae  far 
laie  af  Ihe  Mohawk  Viitley  Company  in  the  electrification  of  the  Weal 
Share  haitr>i;i-J  (r<>m  I'lita  to  Syraeuae,  tbe  aubatations  to  coat  about 
f.'S.iios  each.  The  Arckbold-Bndp  Caaipaa|r  baa  aeciared  llic  eoairMt  foe 
■  irirging  the  lii«ii  temlaN  ^T€»  hclmeD  Claffc  IMIa  and  MaaHiia  Caater, 

]r>r  about  tl*>o,o.->i>. 

IJLE.S.S  KAI.I>.  X,  Y— F.lea  have  l«rn  delivered  ■  -ir  .11!  t  -he 
lludasB  lUwcj  Eleclrk  I'owcr  Coanpaoy  for  use  in  cimslructinR  a  founda. 

tic*  far  ih«  prepoacd  M|h  tciiiw  MMiaig  *hkb  warb  trill  aaaii  ha 
MarinL    Tbia  iMihUag  will  aceaanadala  trina  atMadlac  (nua  the  Spier 

Falls  pt.il, r  .1-1  The  upper  lludamt.  and  Ibe  apparatua  that  will  be  fei]uired 
in  ci.nnr-iii.jti  with  them.  Tbe  fi.r,«er  coaapany  leeently  abipped  back  to 
tbe  r.rrtt..:  likciric  Work^  Scbesocudf,  a  jaokw  nacJiiaw  tkat  baa  been 
.Kcd  >n  lirnrraur.g  power  sine*  IM  Jaae.  A  i,mo-kw  piachiaa  b  rcadr 

f.-r  j.cri' ii.vi.,i:..iii.,fi 

UL'H-ALI>.  N-  Y.-  rii«-  Ald.rn.c;!  havi-  iinanmiously  ii.ii.pie.i  ihc  rein-.rt 
of  the  |oml  council  c^uiDiittte  in  fjv.ir  uf  c^tiEiactiug  with  ibe  Uufiala 
(Senatal  Bleettic  Caaipany  far  lapplgrinf  cleorie  street  lampa  for  the 
dip  far  Ave  pear*.    The  Buffalo  Ccnctal  Electric  Comimiiy  bat  agn«4 

ta  faralch  elcttric  arc  Uirl>s  to  the  city  for  five  yr:.Ts  fr'>nn  .M.irch  i. 
•P«7«  far  |j4  a  tanp  per  year  instrad  nf  $75,  the  prrient  price.  The 
Hty  la  a?vi  10  hive  the  benefit  .>f  the  $<*»  rate  lor  the  r^rtlainil^g  rtine 
niorilhs  of  rhe  pr.  .<■!.(  contrict,  ci  ii.|nrTi.:iTn  Tun;-  i.  1  ....'j.  The  saung  in 
liw  Hew   fi»c  yeaik    e,.tiliAet   tigurvi   Sr.>ru  ^niuant   to  $^!.9.1J5, 


Of  (fj^Say  per  year.  Tbe  aaving 'for  .the  &ve  year*  anl  nine  m-jntbi  w.ll 
be  t}«9,soo.  TTie  caagpaap  alee  agreed  ta  rcdnca  the  maiiimum  price  oi 
cjectnc  [ishii  to  ptltala  Mna—in  fram  ta  caaia  far  hwbcaa'  ta  p 

L-cnl*   prr  Uw-bour. 

M.\KIk.  l  TA,   OHIO.— Tlir    cciinry    commiuweaaM  ba*e  daddcd  <•  !>• 

aialt  an  ctectri.  light  plant  fur  tbe  cimrt  bouae. 

OBERLIN.  OHIO.— Tbe  Oberlin  Gaa  &  Electric  Cooopuiy  has  ;  lacfrl 
contracu  for  new  cquipinent  wbkh  will  about  doable  tbe  capacity  of  ill 
lighting  plant. 

MASSIU.ON',  OT1IO.— Tbe  Maaiiilan  tight.  Baal  k  Fewer  Ceopaar 
U  airiniiiiii:  ^^rni  linaa  treat  WaMlHna  la  Oaaal  Faltaa  aad  adU  aapply 
that  town  wirh  li^bt 

MARIKTTA.  OHIO —The  Board  of  Public  W.  rl.s  baj  autbomtd  thr- 
purcbaae  of  :in  sdiiau-.aa!  generator  f©r  tbe  ir.uiv.nvil  ckctlic  ligbtuag 
plant.    C.   llar,ci-;k  ii  riMii'sn 

SPRINGFIELD,  OHIO.— Tbe  Springlicid  Emery  Wheel  CoaiiMSy  i« 
erceiiBg  a  lane  addlUoo  ta  Ha  ptaitt  aad  will  laalaa  a  isn*»  haliar,  a 
iiMhbp  tBflai  aad  •  rs-hw  mainiai. 

LAKEWOOD,  OnOw— Tbt  TtDage  eoaadl  mwaiiWir  baa  reported  fa- 
voiabir  aa  a  pwpaailiii  le  iiauc  tagiaaa  worth  at  haada  far  iba  putpaa* 
af  aate^as  iba  «UI*ie  «"«'«»«f«t  IlifillnK  plaat 

BUOSON,  OfllO^Watai  of  Hadaon  wfll  bald  ta  election  in  iba 
near  future  to  vote  on  the  proposition  of  bonding  tbe  village  for  Sio,oaa 
for  the  purpose  of  building  a  municipal  lighting  atalion. 

CLEVEI.AN'Ii.  ninO.— Tbe  Clei-elir.i:  I.isht  »  Pt«cr  rimpnnv  has 
applied    f.ir    a    uin-ral    IrancklaC   In    (K.i-li.i.-i       Ilcr^t.if.irc    lli.  ...TiM.lOy 

baa  done  tiuaiiscsa  in  a  certain  part  of  tJic  do-* kI'  ..mi  ).rc*.i.-ii,   .f  tiie  city. 

CIN'CINNATI,  OHIO.— The  Globe-Wtrnieke  i  ..T.;n  v  is  riav  ng  plans 
prepared  for  a  large  power  plant  in  its  nt»nut..;hi:ir.ii  fiLmi  near  Xor- 
wood,  Ohn.,  wi'.Ji  a  \  >■(,  II'.  lit. .111^  ,-,.!  o;  the  riucbincry  by  eIrctrK  motors. 

TOLEDO,  OHIO.— The  Toledo  Shipbuilding  Company  will  aborily  place 
eantiacia  far  iba  Ktaat  aad  ekctrieil  a«aipaicm  far  a  large  pawar  tUr 
tiaar  AB  awcMarry  in  ibe  new  plaal  and  the  dry  deck 


CLEVELAND.  OHia— It  ia 

Illuminating  Company  will  erect  a 
Canal  Street,  which  will  cost  ^sahaaa.    The  ftaartl 
a»arded  to  John  Gill  ft  Sona- 

CAXTOX.  OHIO— The  Canton  IJght,  Heat  &  Power  Company,  which 
recently  secured  a  new  lu-year  coiiliict  to  Ivbt  the  eiljr.  wilt  iiurtall  9i 
additional  arc  lampa  in  various  pula  at  Ibe  dtp.  il  gceardaacc  wMl 
the  terms  of  the  new  contract. 

CIN'CINXATI,  OHIO.— The  Proctor  &  Gamble  CompsaPr  Of 
nati.  ia  preparing  to  erect  an  G4t4>riiMua  plant  on  Lang  Idaad 
Ebacr  Ik  Aadtnaa,  ef  Ciacfaanil,  are  prepatfac  plaaa  far  Ibe  pfant.  A 
lane  power  atMiea  trill  ba  tochiM. 

LOKAIM,  OHlOi^lbe  Clevdaiid  &  SeiilbweHtf  T^aaiHin  CMpaar 
win  atart  week  laiawidlairlr  an  iba  eanatmctlMi  a(  a  fauptalle  ttOt  liaa 
in  Larila.  for  wUcfc  a  iraachiie  waa  granM  latt  week.  The  eootpaay 
i*  aba  cndeefOriiW  Iv  leeDic  a  fraaeblae  far  a  liaa  Ibraaib  Saath  Larabi. 

STEUBENVILLB:.  OIIIO.— The  Steubenville  &  Pleasant  Helgfata  Rail- 
way Company  baa  agrees,  to  build  an  ealensioo  through  Ihe  district  known 
aa  the  Hill  Top"  on  Wilkins  Slrvet  and  Wellenley  .\venue.  The  company 
will  aba  receive  a  new  grant  fur       years  on  the  older  portion  of  Ihe  Itoe. 

SANDUSKY,  OHIO.- The  Sandusky  Telephone  Iminny,  v,!,!,.!.  it 
now  controlled  by  the  Barber  and  Utailey  syndicate,  1  [  n^d  ,  T.xmrW 
voted  to  increase  its  capital  atock  from  $7s.ooa  to  trt<o,ooO'  The  com- 
pany now  bat  about  i,«aa  tdcpbaaea  and  it  i*  die 
aiipatatus  that  will  enable  it  tO  donUe  lit  capadtp. 

Tni.KOO.  OHIO.— Canlracta  have  been  made  far  a 
iBKullrd  in  ibe  new  Ohio  bidUing  at  Toledo,  OUo.  The  Triedo  IMIir 
Company  will  furnish  three  isn  hp  boilers,  the  Wateittwn  SafhtC  Caai- 
pMtf  of  Walcrtowo,  N.  Y°.,  will  furni!.li  three  engines,  while  Ibrac  iliwia 
tota  win  be  fncalabei  bv  ibe  Ceticnl  Elcetria  Ceatfaar. 

WAKRENSVILLB.  OHIO.— Bida  wilt  be  received  nnia  Map  t  bp 

the  Board  of  Public  Service,  Cleveland,  for  an  engine,  gcneiator  and 
appurlenajiccB  for  a  llgliting  and  power  plant  at  the  transfer  station  of 
Ihe  Cleveland  Farm  Colony  at  Warrrn*> ille.  .\.  R.  Cjillon,  of  Cleveland, 
ia  secretary. 

TO!  KlH  i.  OHIO.-~T!»  Tr»led?J  Port  (.  linton  *  Llke»ide  Railway  Com- 
pin.  ,  vsr.h  Kuii.  ra]  i.  tBt  1  s  in  i-tis  city,  is  negotiating  for  tbe  purcbaae 
of  amall  lighting  plants  at  Maiblchcad,  Port  CUnloa.  Oak  Harbor  and 
lakfiida.   The  afptap  peaaea 

Ibe  Mgbitai  buaoa  la  bdp  oat  the  lead  of  Its  large  power  i 
ereetcd  at  Vert  CUalBB. 

NORWOOD,  OHIO^TIm  eiiy  wDI  inalall  laiawiltaialy 
and  will  ooalract  for  an  air  ci'mrrosor,  diNlMfdoIr  tppCt  Ihr  Iba  I 

eleclrie  llghili>(  and  water  works  system.  It 
fvrrirrs  >hij  OKI-  more  electrical  and  steam  unit  aa  SMis 
avaibhle,     '1  lie  cily  exjiecti  to  spend  about  tao.ooo  for 
the  plant  th  t.  year.    Albert  Rieliaiits  is  chief  electrician, 

CINCI^^■.^TI,  oniC— The  Commissioners  of  Watrr  Worka  of  Oncin- 
nati  are  a.lvcri:!.itii;  for  bids  on  two  motor-driven  centrifugal  pampa  of 
.•.-"lu  gallf.ns  cipacity,  and  two  direct-connected  electric  generating  unit* 
of  ji  km  caiijt.tiy.    Bida  will  be  received  iwlil  AptU  a;.  Specification* 
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The  Okl»honi.T  City  Kkilwajr  Company 
the  next  Icn  mAsiOt*,  at  a  probiblf  com 


tit  on  hlr  with  ihr  cliirf  rngineei  of  the  Doud  ol  TruMec*  «f  the  Com- 
jBiMiootrt  <tf  Water  Woilu.    Elmer  C-  Pnof  it  elcfk. 

SPRINGFIELD,  OHIO.— XcfouMlMM  u*  on  for  Ik*  coaMlidMlM  «< 
tht  l'c»pie'i  Ufkl,  Heal  k  Power  C«npw7  «»>  tfe«  Hone  Liilit.  Heat 

i  Po»ir  LampaBjr.  ofmreting  competing  »))rtrni»  in  this  place.    The  plan  it 
to  ujc  tie  Home  Company't  pUni  fo>  heating  anj  lighti.iK  the  butiaeM 
trctt  'it  of  the  city  while  the  Pcople'a  plant  will  take  care  of  the  Ureei 
ir  ;^  ami  furninh  power  and  laBipa  for  llw  MtMcoCC  dtftflcta  aad  kot 

wjKf  in  the  oullyint  wc'^jo. 

OKLAHOMA  CITY.     iKl  A 
will  L'un!)truc(  a  new  tint-  v.it;r. 
$200,000, 

PERKV.   OKLA.— The  citiieus   »lll   hold   .a   iktiioii  on  May  8 
vote  on  the  4|ueation  of  i«iuing  bond*  fur  $jo,ooo  to  repair 
electric  lighting  plant,    K.  I.  nu»ch  i»  city  eletk. 

('KJ.AIl' /MA  e  I  IA  .  OKI^.  The  director!  of  the  Ga»  &  Electric  foro- 
P4t.>  bi.t  i-.  n,!,)  -i  spend  $1^5,000  in  iitiprovnncnts  at  the  plant,  in  the 
way  of  btiil<l!ii>:~  n  I  new  equipment.    F.  H,  Tidman  i*  manager. 

AN.\1>ARKU,  t.<KL.\. — W.  T.  C'roilen,  of  Shrevrport.  La..  vice-prc^iiSf-nt 
of  the  \Va*hilu  Valley  Inlerurban  Electric  R51.1   i  l    1-  1   1  1     H  11. 

terefttet]  in  the  development  of  uater  power  on  the  I'ennin^tutL.  iUue 
and  W.iihita  Kivers  in  Chklmaw  Indian  Natioii,  and  will  catiiblioh  wntrr 
p.>wcf  fttati$m»  aWnc  (he  line  of  iti  propotrd  roa4  fT0m  Shreveport,  l„a., 
to  Anadarlio,  OMa.   It  it  estimated  that  about  50,000  hp  will  be  developed. 

ELR  CITY.  OKLA,^Tbc  tawn  of  KIk  City  will  recote  bida  until 
May  11  f««  tuanrial  and  the  cMiatnMlion  of  a  water  worka  ayiMM.  Ttcn 
will  to  nqnlnd  two  tripinc  wrliMl  power  pumps  of  M»toif  adHlM 
lailaH  tindtf  aad^  im  direet-enmat  clecirte  aaotor^  pipe  kydrama, 
lMt>«8,  Ma  faiOiMi  gMnn  atcel  water  tattk  tad  tower.  Alto  «ne  or  ner* 
l^n.  tubular  walU  and  a  naali  brick  hnilding.  Ilid»  will  be  rceeivei  IH 
etch  item  and  on  the  work*  as  a  whole.    Addrru  M.  A.  I'Url  &  Cum 

ttfUf,  Coaanltiiw  E«g3ii«er.  Maakogee,  I.  T..  or  CUeago,  III, 

ONTAKIO.  OUE. — ^Tba  Ontario  Light  and  Water  Company  haa  r«- 
aaady  keen  avgaaUed  w  MM  a  water  work*  tyatrai'  and  ta  atooifc  tha 
fMiaat  Omarw  Ekciria  Ligitt  Oumftmf. 

BAKU  CITV,  ORS^Ttc  Bahcr  U|lK  *  Fowcr 
i(  nilta  tt  aa^s««<T«tt  liiDiiBlMiaa  lina  to  Ita  api 
OAal  waMr  Into  toilm  to  ita  alMiD  flMii  ia  Bakar  CHjr.  11m 

m  kardrmhctric  flaot  of  laa  kw  capaaHy  aad  elaaB  ptaM  of 
JO  taHaa  «f  trananliialoo  Unea  at  aedoo^ndt  aad  kaa  four 
P.  N.  Amm  H  avcniMeodciM. 

VQXtlMtD.  ORE.— Tto  IU«lor  Oaoaloinnent  Company  bw  let  evn- 
tncli  lar  building  what  wlU  to  one  of  the  largoit  power  derejopment 
fitBtt  in  tkc  Snun  on  the  Dtatkmas  Slver.  oeor  Stoar  Btidfa.  atout 
ja  ailoa  iOutk  froM  Tb«  Dalle*.  Tbc  tmnmr  coateaoptates  the  daaalop- 

laCM  of  JOaOao  kp  for  the  fcncrmtion  of  electricity,  and  will  apend  about 
ta«o,eoo.  A.  Wekh,  of  tUa  city,  it  preiideni  of  the  Interior  Develop- 
rneni  Company,  which  waa  incorporated  recently,  and  E.  P.  McCoraacki 
uf  Salem.  i«  Kcretary.  Mr.  Welch  has  just  returned  from  the  tile  of 
lie  propp»ed  power  plant,  am!  iay»  that  the  ci  ntrict  for  aV  wiwk  haa 
been  awarded  to  V*an  D>nr  \  lUown,  of  the  I  y^b  \'al-<y  1  -iin;'..r-)-.  and 
a  force  of  men  tas  already  begun  building  biinkhou»r>  and  tool  shed*, 
piepataiorir  to  etaititit  the  cooitruclioo  of  Ike  dun  aeroi*  the  DeichuteOi 

PCnTLAND.  ORE. — The  Si.  Helen*  I'ubUc  Service  Company  is  belss 
pfeomad  hgr  L>r.  Henry  W.  Coe.  of  Portland,  Ore.,  and  auociatea,  to 
construct  a  ilandard  gauge  electric  railw.ny  from  Portland  to  Vancouver, 
Aash..  in  the  form  of  a  loop,  known  I'>oally  as  the  St,  Helena  Loop. 
Ihe   road  when   crstrin!rt«-(1   wifl   h*'   si^nmr  miles   long.     Cowlit*  and 

C  lark  Ct'Unties  ha^  u  i.Tar4!t  !  ;'  w:ir  irjnLhi-(  <  t.  I  the  use  of  about  joo 
Riiles  uf  county  r^  Cu-x.r  Kr-cjc,  KaUu,  tvalama  and  \'ancouver  have 

(ranted  franchises  mlhiii  iI  lii  iimit*.  AH  franchise  are  for  }o  yean 
with  no  restrictions  as  tu  wheti  the  work  mutt  begin.  Fraachisea  alM 
Cover  for  all  public  nerTicca,  walet,  tn  Hiiptoaa  Mid  telmapk. 
iricity,  puleii  and  eoodoita.  Akoitt  aao  adlaa  of  Mivtya  km  baca 
piMad.  Thirty  mllaa  of  piiralc  nph^ol-wajr  ba»a  keen  aaeara^ 
W.  taiy,  of  Pottkad,  Om.,  ia  dMaf  aaiiaaar.  Kciaay  h  Ytnag.  of  Sail 
Lake  City,  Utah,  have  been  appolaMd  coMultbw  cnglaaeta  aad  will 
M  ana*  to  Portland  and  toke  up  the  work  in  eoaacctiaa  with  the  road, 

OMNTS  PASSh  0«B<^TW«  oarlaada  of  ■acWnarp 
far  tka  Golden  Drift  HJaiiic  Cootpaav,  eiailittng  of  eqnlpawat  to  to 
added  to  tto  bis  power  and  hyiiraniie  fltalac  plant  of  thia  eooipany  In 

the  Dry  Dipping*,  near  Grants  Poaa.  Tea  more  turbines  and  two  addi- 
lloual  pumps  will  be  placed.  The  pomp  now  employed  ha!i  a  cajsicity  of 
11,000,000  gallons  daily,  or  9.000  (allont  per  minute,  delivered  throuith 
two  three-inch  montir^rs  tmder  :i  piCiMire  of  140  pounds  to  Ih,-  »i|uarc 
inch.  This  is  said  i"  bi-  ih<-  Ltrgeat  high-pressure  pump  ever  manufactured. 
The  t»u  pumps  that  will  be  added  arc  of  the  same  type  as  that  no» 
eitployed.  but  will  have  «  shdhtly  leas  capacity.  The  combined  capacity 
of  the  threi'  pumps  will  W  cl'w  to  40,000,000  gallons  daily.  A  jioniun 
of  this  will  be  lifted  into  ditchL-^  ;itHl  used  for  irrigatinB  parpoact.  Besides 
the  iiistatlation  oi  the  turbines  and  pumpa,  the  ttUrace  will  be  widened  and 
<leet>Tned.  and  for  tkia  parpaac  a  Urge  dredge  ia  toinf  buill  by  tbc  eoon* 
lui}.  Anatber  line  of  aa^aek  ttcel  pipe  will  to  bidU  from  tto  power  dam 
M  Ae  diobiia  to  convey  tto  tialcr  fkMi  tto  prnapa.  Tto  pampi  are  of 
Ibc  fao4lep  ccatrifiwal  type,  aad  iNi(k  »  tnna  eaek.  i.aoo  kp  la  re* 
entod  10  apmte  anb  onew  Tto  dam  davrlepa  «  total  of  S,oo»  bp. 

WIBYEA,  PA.— It  la  tepartad  ttot  Ike  bnaCncH  men  in  tbi*  aHy  arc 
■ikH«  pMpantfena  to  iiM«M  an  eleetrle  ll^ioB  plant  for  eaouuield 


PHiLAKELi'iiiA.  PA    Plans  hare  been  made  for  ahtratlons  and  n> 

pairs  to  the  power       I  mgine  house  of  tto  Valvanity  of  PMMgrtwMla. 

I  ope  &  .Stewsrdson  arc  axcbitcclb. 

SIIAHPsBURG,  PA.— Bids  will  be  recei»ed  until  May  «,  by  A.  II.  F. 
Black,  borough  clerk,  for  one  aoo-kw-  alternating-current  generator,  one 

30u-hp  engine  and  connections. 

MANHEIM.  PA.— The  electric  lighting  plants  of  the  Lancaster  Valley 
Electric  Company  at  Manheim  and  Mt-  Joy  have  bren  purchased  by  C.  T. 
Lcland  and  Ur.  Henry  V.  H  S^nrvrr.  nf  I'hila  Ir-!;>liia,  Pa.  The  plants 
were  sold  by  the  Commonw r-.i:-.i'.  Tr.i^i  i.^nMji.-.r.y,  Uarrisburg,  trustee 
for  the  bimdholdcrs  ui  the  Conestoga  Valley  Electric  Ll^t  Company. 
The  indehtednru.  on  the  properlie*  amonatad  to  Is]a4aab  Tto  price  paid 
for  the  two  plants  was  $jo,&oo. 

CHESTER,  PA.— The  I'l  .  Ijili,  >  .l.inl  .ri  11-  1.  Light  &  Power 
C^nnpany,  which  was  rccentl|r  ;iiiti  wbiUi  purchased  the  Lans* 

downc  Electric  Ligbl  Company,  iv  about  tu  extend  its  tines  all  over  the 
county.  It  is  revorted  that  this  curpuration  has  purchased  tbc  Faraday 
Heat.  Upiit  k  Power  Company,  of  MortOiv  wbidi  kaa  been  in  amUarca 
for  Bwoy  yearn,  aupplyinf  lisbl  for  tht  bactn^to  of  Moftoa,  ReiMpe  and 
Swartbmore.  Tto  company  iraa  teeoaily  fiaated  a  feaadriie  Darby 
Dorouph  Cauadi  lo  faniah  lifht  aad  power  ia  ikal  borongb.  It  it  alao 
■aid  tbai  a  toga  plmi  trill  to  bnllt  in  Oarbgr  and  Ibat  ito  plant  ki  Urn- 
downe  wM  to  dteoatiaMd  wicn  tto  new  plant  ia  limitod. 

OLNEYVILLE.  R.  L— Work  «m  aoon  to  Mwted  on  die  ac« 
building  in  this  city.   A  larpc  fctca  of  men  aic  now  laying  tt 
gnmp4  wirea  fiom  tto  amin  Una  at  Weatmlntler  and  Howard  Straata  M 
tto  iltc  far  tto  ami  taiMfaift 
ABESDEEN,  S.  D.— IMd»  will  to  retetead  nntU  April  jo  for  tbc  con- 
of  a  monidpal  elcenia  Hsbt  plant.   F.  W.  Raymond  ii  diy 


JACmOK,  rtrnX^-JlK  Lowcrilie  cyadNcle  of  tto 
ft  Tniil  Campiay  baa  puicbaiad  tto  Jacbwa  Mraol  railroad  and  cteetrie 
iigkt  pleat  at  a  coit  of  fiiiioacw 

MAKTIK,  TSNN.— At  a  rae««  mrcHi^  of  ito  Weddcy  C>uaiy  T^le- 
phone  Company,  of  thia  city,  H  tnt  decided  to  iacrcaae  tto  eapltat  aiedc 
fdkjaa  and  Improve  Ito  plant;  pntdac  in  cnUca  and  np4o4ate  trntam. 

■lEXPHIS.  TENN.-~It  la  Hatad  Itol  tto  llCmpUa  Cooialldaled  Caa 
ft  Ilcetiie  Company  will  expand  aboot  fijo.ooo  in  Improvements  in  the 
clictfle  fenaratittg  department  of  ha  plant.  An  Allis-Chalmers  turbo- 
generating  set  of  I, son  kw  capacity  wtt!  1>e  installed.  Work  will  begin 
soon  on  the  foundation--  l-ir  aildit:unal  boiler  rooms  and  coal  sheds  ad- 
jacent to  the  present  plant,  and  It  expected  that  the  new  system  will 
be  in  operabon  by  next  August. 

TF.MPLE.  TE.\.— The  Sonthweatem  Teleptone  Company  cootenplate* 
the  expenditure  uf  nearly  $M,coo  Itt  modcialdng  aad  atberwlae  impcovtiig 
its  plant  in  tbi*  city. 

NEW  BRAUNFELS.  TEX<— The  Landa  Electric  Ugbt  ft  Power  Com- 
paay  ia  ataldag  exteoiivc  toprevemeam  la  Ha  power  plant  by  the  addition 
of  tbrcc  iat«e  ^aumaa  aad  a  awMabbaafd  of  aevea  panel*. 

AMARILLO.  TEX.— Tto  Amarillo  Water,  Light  t  Power  Company  wilt 
soon  add  a  t;u-kw,  a,jeo>*oU  fenerator  and  a  ass-hp  engine  to  itc  plant. 
Ibc  atacblncry  haa  not  yet  beta  pnrebaaad.  H.  B.  Jeoes  is  sai>erin<«adent. 

AtLESB,  TEX.— Tto  Abileac  Liplil  *  WaUr  GM«>any  bos  pnickMid 
Ike  ptaMa  of  ito  Lytle  WaMr  Cbmpaagr  and  Ite  AhOcnc  Uahl  ft  Power 
Company.    Tto  company  trill  mda  come  fnienaiona  md  improvemenn. 

W.  G.  Swenson  is  president. 

HUNTI.NGTOX.  UTAH.— Tbc  Electric  Light  &  Miltinc  Company  will 
receive  bids  until  June  i  for  constructing  an  eleclfk  light  piaat.  Wm, 

Howard  Is  i^Tcsidi-nt  and  general  manager. 

'    S.-\.M  '  >Kii,  \  A. — 1-,  13  reported  thai  the  town  i*  eoaiidcilag  the  qaea- 

tiun  of  buying  the  local  electric  lighting  plant, 

WILLIAMSBURG,  VA.— Tbc  citiiens  voted  April  i;  to  iaeae  ljo.000 
bonds  for  water  worta  and  an  aleetric  light  plant.    E.  M.  Lae  la  cietk 

of  eooneil. 

NORFOLK,   VA  The   Penn  Bri'fffe  Company,   of  Beaver   Falla,  Pa., 

kaa  secured  the  contract  for  inis'ci-'inig  1  cuuipletc  water  and  etectrini 
igraMm  to  tto  new  ainnnc  barracks,  at  tbc  .N'avy  Vard,  for  aboot  tii^oe. 

MORBISVILLE,         Tto  eftiacM  of  ibia  vitbgc  tove  voted  M  tove 
Ito  eonimlnifiarre  pMceed  wJib  tto  work  of  catObHibliw 
power  atalioa.   Tbi*  iaelnde*  tlie  canatnMtian  of  a  large  da 

I.amoille  River  at  Cady's  Falla  and  CO  cscpeaditnre  of  $75,000  or  more. 
Ihe  lake  thus  created  will  eOfCr  106  aCrCS,  from  which  a  large  amount 
of  j-^^w-t-r  can  he  dcveIope<l  tin  soon  a«  the  power  plant  is  completed.  The 
d.ini  i^  111  of  c^-ncrr-tf.  ,1  >  icet  thick  at  the  base  and  six  feet  at  the 
VK-st,  Willi  |{at>-»  nixl  vpillway  and  a  steel  penstock  1.106  fret  long.  A  bid 
nf  S44.5I*!'  trtr  tile  iHiii^truction  work  h  i  -^y  been  submitted,  but  the 
other  I1rc<'^iaty  work  will  make  the  expense  $;$.ooo,  Tto  eomniiesian 
that  will  have  charge  of  the  work  is  composed  of  C.  A.  Mocac,  C.  A.  Cik, 
t\  II.  A.  atafford.  C.  \f.  Powers  and  C.  H.  Clocuni. 

PORT  ANGfcLES.  WASH.— The  city  is  uixlertaking  to  change  ii» 
electric  qrctcm  from  steam  to  water  power  in  connection  with  a  municipal 
gravity  traiar  ayatcm.  Joto  w«ii«Im«  jg  maniger. 

RITZVILLE,  WASH. — The  Ritarllle  Electric  Company  is  now  insUllini; 
A  new  blcEwen  tandem  compound  engine  and  a  loo-kw  Stanley  generator. 
Alio  a  j-ton  iee  plant  made  by  Ike  United  Iron  Worki^  Oakland,  Cal-i 
10  to  io  operation  May  t«t.   H.  Warner  la  maaagir. 
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iil'OkANE.  WA^U.— Tb(  Spokane  &  Hrrxi  d'Orcillc  Ripid  Ttansil  Com- 
P*W  iMi  MUinOf  iMMtd  awn  a(  hi  line  tiriwrrn  cilr  ind  Ukc 
ftaA  #Orall|e,  •  4iitiB«c  of  44  nUt*.  It  la»  acquired  i,6ao  uio  o( 
lasd  «•  the  wulkvcflCTa  tborc  of  tba  lain  ttad  »wipB>ci  bwMiw  i  ie«a 
M  ibai  p«iM. 

SftJKJMS,  WASH.— The  Omitt  9n»  MHH  «f  M«tt|MR  M4  BeiMn 
Ffny  are  I*  ke  i>nl«ail  tndcr  «1m  nana  of  dM  Marllicra  Ccetria  U^t 

CoinpHiijr,  ai;i]  tliv  buiiocBa  for  tlir  two  canorrnfc  will  hereafter  be  con* 
ductetl  under  onr  management.    Aniclcs  of  incorporalinn  for  the  Nflftheni 

Comp.nn?  h:trf  v,rfn  fil<  :1  hv  A.  M.  Wit»(on  »nd  M.  A.  l-'olwui  at  liicor- 

SIOKANK,  WA&il.--t 111-  plan  of  llit  merger  of  the  Ccrur  d'Aicoc  & 
Spoltanr  Kiilway  Comitaiijr.  Spokane  Traction  Cunipanf  and  the  Spokane 
ft  InlaiMl    Kailvay    Company    at    the    InLaDd    Empire    Kallvtar  Com- 

paarr  *f  SpatoMv  bia  bcM  awNwed  by  Aa  watUiHM  <w)iimln>  pMvidaa 
lar  Ibe  aiilbarljailM  at  a  aaylial  atodt  af  tfvkaa*.*aa.  It  w  planned  m 

Issue  at  the  present  time  about  $6.ood.ooo,  for  the  purpose  of  taking  over 
tht*  captt.il  f>i<Kk  of  the  Cceur  d'Alejie  &  Spokane  Railway  Company. 
Spokine  Traction  C<.^npany  and  Spokane  &  Inland  Railway  Company,  and 
the  balance  will  be  u&ed  ff>r  the  eatablythmcnt  of  a  hydroelectric  power 
pUitl  on  tlu  Spokaoc  (tinar  neat  SpokaiK,  tad  Uic  builditiK  of  an  electric 
ratlwaf  la  ennaeet  tbc  aaaie  wUk  Spakaae.  Tba  jifakaiw  ft  Inland  Rail- 
war  Caavanr  will  haec  a  tmal  loPava  of  "s  ailea.  The  oaapiiv  aow 
baa  Ibc  Nad  wall  under  ceoMt actioa. 

MILTOK,  WISw— A  •lock  tamfutf  to  bctag  awawind  to  bniU  a  fi^- 
ia(  iiluit  for  Milton  and  Miltun  Joacdan. 

MUDSON.  WIS  — Sealed  i>r(nK»ata  will  be  KNatfCd  at  tkr  office  of  the 
city  clerk  until  May  yth.  to  do  the  piuii|na(  and  to  operate  the  airecl  tlglil- 
Ina  »yneni  in  and  for  the  v-Hy  of  HudMMi.    A.  Keraa  is  city  clerk. 

i'KSilTIGO,  WIS.~John  Rurke,  luperintendeni  of  the  IVshtigo  Lum- 
ber Company  writes  that  the  omjiiaoy  will  »<W  (*ci  new  ,\«i;M:an  *'ater 
turbines  to  the  present  eqoipmrnl  and  will  make  iroproveinc^i i *  in  tt'""f*l 
aetounting  to  ..l.-v.it  Si'>  mm^      L  he  ^-otk  is  to  be  done  in  J.ir.f 

MILWAUKEE,  WIS.— The  West  !>barc  Tclepbonc  h  Tetcgrapfa  Com- 

faay,  iar  wbkk  the  Qir  CwmcU  baa  Jini  vnicd  •  liainiMn.  aaptcia  <n 
baain  M  once  tbc  caaotfiKlloa  ef  a  (3,000,000  ayMaa  in  MKwivlkoeb  «Mcb 

also  will  connect  with  independeal  liives  Ihroughottl  Ihc  SliM  Ud  tl*a> 
where.  The  company  expects  to  build  a  cealral  ondiaflve  oad  foue 
other  exchanges  in  outlying  ports  of  Ihc  city. 

I.AKAMIF.,  WYO.  -The  Laramie  Electric,  (iiv  Uuht  &  1  i  - 1  1  ..rr.  iiiy. 
which  recently  Kild  its  plant  here  to  W.  E.  Sterne,  of  Denver,  and  others, 
bai  catle<l  a  meeting  to  disaolvr  partnership  and  retire  from  bufrincsa. 
On  MGwuut  of  the  vexatious  Iroiibie*  experienced  daring  the  put  year 
witb  the  Hihlinf  fraacUac  of  the  «itr  ibe  ainaMpal  ownanh^  «f  the  plant 
la  bchw  dbeinaed,  tbc  cMj  raaenrin«  ihe  rlaht  to  bur  the  plajil  froai  the 
new  aompaajr.  TW*^  It  la  believed,  will  solve  the  problems  confronting 
Ibe  cil)r  and  afford  liglll  at  a  km  r»«l  than  at  the  present  time. 

SAI.TII.U).  MIX  — .\lfrrd  IJIIiemtabl  ha*  *ccnrc4  a  Craacbiae  for  an 
decttic  light  plant, 

\M  lli:k?TlU  Rr:    (INT  — l-'.  W.  Kails,  wereiarr  and  tre»«urer    >(  the 

Ai-i'ici  .-^j  itn  1  .i-in  I.ielit,  Heat  ft  Po«'r  .•■nynr,  ,  v.ril.>  ^li.r  lb* 
company  will   m:.i.i  '   t,  n-.iri-f   \vsrem  diifinR  ihc  n^xt  ff-.i  i-i'-niiis. 

IIHAMHTUN.    II-VT.      I  he    i!r.lnl|i;  Jrl    r..tf.nc    L'K  il    ><    i'  :  .>  i  T  I'onipRny 

has  installed  three  r)ew  turbine  water  wheels,  built  by  Uarher  &  Sooa,  of 

Medford.  (.inL.  14.  4a  and  Mnefc  taipeellwlir.  aid  wtll  aiaa  add  a  new 
t}<Hk«,  otM^cie,  Uweofhaac  acactaiar,  vtlh  a  ipaed  «f  s«e  r.p.m.  to 
it!  ptant. 

OWEN  SOUND,  ONT.^'ilic  citr  K  e«iild(flfi«  ibe  qiieatlon  of  •ddiisg 

a  5^0  hp  steam  vt  pCiflucer  ga*  etjuiproeni  to  1I1'  eiiy  '--N-ctric  light  and 
po^ci  plant.     The  electric  pow 'r   will  br  three  i  ;. '.1  eycle.  j.joo-volt 
primarr,  aecoodary.  ,  i";.    '"r    n.  r.;,.:      .i  .-  r'i    M.l.i.iden  is  superin- • 
Icadaat. 


Company  Elections. 


BALIlMUHh.   klU.— At  the  aitnual   aiceliug  of  the  stockholders  of 

the  CaaaaMaaed  f^  Koairie  Ugbi  ft  Power  Coawaan  (ha  board  waa  re- 
dcnrd  at  follimri!  Meura.  Paaies  WarCdd,  John  Ik  Dcnnlik  iUcMB^Iar 
Brtwa,  Mirn  S.  Mtiltr.  Anibonr  V-  Bridf.  Vnillani  A.  Uaibur,  Sainnel 
K.  Bertr-xi.  T  .1.  flayward,  Tbomac  F,  Rran,  Cbarlca  Adier,  Cliaricn  T. 

CraiW  «ri"l   1     S  (.jriilttrrtt, 

LIXttH.V.  NKH  —  \I  n  Tftent  tiir,-t:nt(.  the  Nuckolla  Cuunly  Telephone 
i.,ti.i>.riy  ru.1,.1  ■iitvti'i--.  f'lf  the  riiMiiiiK  ftu  aa  follows:  J.  C.  Cham- 
I'rl.ti..  I<  I'  i.oiri.u.  .1  I.  I>jy.  }  K  i^ianna.  J.  A.  Wchfnnn<  W,  A. 
VV<hiiiijT'.  VV    A    \  i.iKt  and  S.  A,  Lai'l'. 

frit  A.  N.  S  Al  a  aMctiav  of  the  Uii<-n  <U'  &  Elinr.c  Companj, 
ihr  fnllowing  ujlKcr*  were  (Icciod:  I^rcsidciH.  Anthony  N.  Brady;  vice- 
]iTrv>lrvt,  Willioin  E.  Lcori*;  iraaaum,  Ccora*  II.  Slacki  wcmorjr.  it.  J. 
Iliaytim:  rarcniive  eomnltt**,  John   F.  Vaynard,  William   C  Lewis, 

l>,lil<.  Sv  II   -I  1..    li,.ir|.«    IV    Ritf.fi.    Siim.irl    .\.    I!,  .,-.|^t.  ).  .\iulii;I>> 

.\  l!iiiy  (  i-ii  ii:tx-i  .  .inn  11..I.  rifiitrnl  nlaIli.^'.r  ..I  !t:i-  <lr..lric.i]  -le 
)4.T,nt,  t"  A  <  .r.-.  ilil^r  .  ,{,;i,r,r  in..rj.i({rr  t^t  ll;,  tf...  ■  Ir|..\i  I  n«  l.f . 
W.  '1   t..    1     I   I  1  : 

"•I'K  I.M  ;M  i;i.l "IIIH  At  a  t.cMii  nifiiri.-  ■■(  ilir  IVoplei'  l^ghi, 
ll<ai  k  Tuurt  (ri  ;  .  Y.  II."  ffll.iwing  ollicen  w.rr  .Ucteds  John  L. 
/.iBinw  rni:in,  iircM'Iciil,  I..  .M.  Fe»gi»Hiii,  »i«e  pi.  .  ..1  iil,  J.  K,  ll«i»rF, 
s  rfrieiy,  an^l  \%%  tt'.  Keifcr,  lrro«urer. 


/iH9  Indujtriai  CatmmtdtJm 

THE  BCIS8>IA$$L£R.BONIMB  ELECTIUC  COltFAltY.  HnhMMpUiks 
Pa,,  baa  bran  ioeotporated  with  a  eapilal  11041  •!  ffaiooo, 

THE  DIAMOND  G.VS  k  EIJirTltlC  FIXTURE  COHFAlfY,  a  Onr 
Brm  just  starting  in  biisincsa,  will  make  a  specialty  of  TCfOfring  and  re- 
inialiiQg  doctric  and  gas  hxtures  at  Meriden,  Conn. 

THE  MULTIPHONE  CU.MI'ANV.  .New  Yolk.  N.  Y  ,  ha^  liled  article* 
of  incorporation  witb  a  ra^'it.il  -tock  of  |i,uoo.  The  dircclors  are  Isaac 
Tliorman,  F.  C.  Wenrrl  .ml  I        Campbell,  of  New  York. 

THE  VADEM  INTfcU.NAi  lONAL  ELECTRO  ■  CHESllCAL  COM- 
I'AXY  baa  been  incorporated  at  New  York,  N.  Y.,  with  a  capital  slock 
of  t&oo,ooo,  to  develop  water  p4>wer.  Tbc  drrectors  arc  E.  .\.  .\6bcriilt, 
Murray  Hill  Hotel;  R.  I..  KedHeld,  R.  P.  Lyden.  of  New  York. 

THE  MARLBORO  EQCIFMICNT  CU:ai>ANY.  of  .Marlboro,  Maas.. 
witb  a  cafiUl  M  tiMeas  kaa  hacii  iacoaporaled  for  Hw  porpoac  of  in- 
portInK  aid  eapoctttg  deetrlcal  taodn  Jaltaa  P.  Watam  ii  pfeildaM; 
Herbert  Smith,  treasurer,  and  Eugene  \V.  Godfrey  comprise  Ihe  beard 
of  directors. 

THE  .McCREA  MOT^R  TIM  i  K  <  O.MI'ANY,  of  CHevflin  I  hi,  Iccn 
formed  with  tso.ooo  ci-Mt;il  -'.nk  ii>  (3«orge  G.  Whltrr.i:.!.,  i.i-.igf  II. 
Kelley,  r.  r.  Easiy.  I.  J.  Malin  and  .M.  U,  MacLccn.  The  company  will 
manufacture  heavy  electric  trucks  and  dtW-  OSoea  have  been  Of  ed 
in  the  Williamson  iluilding,  CIcrctantL 

THE  WATSON  ELECTRICAL  SUPrLY  COMPANY.  Ud„  wm  r» 
criitly  chsriered  In  Sherevport.  La.  The  fetlowIiaB  oCocra  are  aaaicd: 
[vie  M.  WatMiti.  prefcldeni;  W  C.  Evana,  vice-preaidentt  W.  W.  Jonea, 
secretary  and  treasurer.  The  company  is  capllalliad  at  fSiOeo.  W,  C 
Evans  and  W.  W.  Jones,  vice  president  and  sccrclaty  treasurer,  arc  iden- 
ti5ed  witli  the  Shre%ep<irt  Oa«,  Electric  Light  &  Power  Co. 

TTIF  HTRLF^'  MArlHNF  rOMPAVY,  Chkiw;?!.  1?",.  h»=  ini-orr.or:it!-d 
'Mill  a  crf|.;t.;il  .ii..k  if  $:  j.i.  i.,..  siiAnufarture  the  Lit'.lc  (Ji»m  l:<<ot 
scraper,  the  Little  Giant  electric  undpapcring  machine  and  the  Little  Giant 
rieeoic  door  poMier  and  surfacer.  The  flam  of  the  aaaitany  wilt  be 
located  at  iss  to  if»  Bwidi  JcHennn  iUxoct,  Chltaaa.  and  oOaia  ba«e 
beea  oncaed  in  New  Yaik  «l  i,eto  VMIiea  Bnlldia»  The  laaaqiaratata 
of  the  enHwaar  are  Rdwanl  N.  HnrtcT.  Jalbn  Maynanl  Harlan  and  S,  It. 
Sberiian. 

STANDARD  ELECTRICAL  SUPPLY  COMPANY  has  li-.i.  tun.ird  at 
>J.i:f l  U-  V.I  lender  the  laws  of  the  State  (or  the  purpose  nf  carrying  on 
ihr  rl'.itrK^'.  -'  i  ply  btisinesi  in  all  its  branches.  Tlie  offtcers  of  the  con* 
pany  are  practical  eleclttciaiu,  8n4  the  companies  they  are  usociatod  wMb 
are  larie  eenannma  nf  tloMriaat  apfatatna.  The  cDmpany  wiU  cany  aa 
upWdale  ilaek.  It  baa  bacoiK  a  OMHber  of  the  National  Johbei^  Aaao- 
elation,  and  as  jobbers  would  greatly  appredate  r.-«lrt  rafiligues,  price 
lists,  circulars  and  other  trade  litiiaturr.  Thr  ccrn^  ii  y  lu-  mi  t^Mab 
lishment  also  at  Charlotte.  .V.  C.  The  officers  arc:  i'tesideni.  W.  K. 
McAnge,  of  the  Naosemood  Telephone  Company;  vice-president  and  generol 
manager,  Jonathan  WoodbovfO,  P.  Ajtne  it  Virginia  Beach  Telephone  Co«- 
faan  lacwtaiy  aad  iiaainHir,  C.  Fred  Boanajr.  Southern  States  Telephoaa 
Caniiiar,  ate  aw  dlioMma  wiib  B,  C  Balbnway,  vice  president  and  lew 
eial  Banker,  aad  H.  B.  Vaiaiv,  vmaial  aafnrinlcadem  Norfolh  Rallwigr 
ft  bWit  Clonvanr.  and  B.  L.  MrelL 


LOS  ANoeLES.  CAL.— The  Twantfaft  CiaUiry  LUht  Onwr  tea 
been  incorporated  with  a  oaviial  alpdi  of  t7S<oao.  Iba  iacarpatania  are 
C,  S.  HolBa  aad  -olbcra. 

POKT  BIDWKLL,  CAL,— Tba  Nidae  Power  Coavanir  baa  been  lacoo 
pamed  hf  Catarada  and  OdHaroia  aien  ««  develop  waicr  power  oa  M 
wdl  aad  taba  CMr  Cracba  tar  daetrfe  light  and  power  porpoKa, 

LO.^i  ANGELES.  CAI.  -  -The  South  Nevaila  Power  <r  Light  Company 
has  been  incorporated  with  a  capital  fclnck  -if  $1^0.000  by  L^  S.  G.  Todd. 
G  1>.  Gipp.  .1.  ft.  Mc.>s;H.  T  K  ^^''ickln»t>tt  and  II  V  Rr.^Hfi^,  fd?  f>f 
L*>»  Angeles, 

.\RGENTI.\K,  COL.— Thr  .\rgcntine  iilectcic  Light  It  Power  Company 
has  brrn  itici.ri<orat(d  with  a  Capital  af  liaasooe,  bjr  W.  B.  La  WaN. 
J.  H.  Meyers  and  olhera. 

At>\MS.  ILL.— The  Weal  Unioa  Taiepbaac  Compnaf  baa  been  laear. 
puiaierl  with  a  capital  stodi  of  t)t.aaa.  Tke  iaeerporalora  are  tf.  }■  Peie 
and  othcra, 

LEMZBKRG.  ILL.— The  fUadaa  Teieidnne  C^ampnnjr  baa  baea  laaaf 
ponited  wHb  A  aapital  of  $jon.  11m  tacarpanlon  ace  nnacr  lOMlMaftr 
and  oshcra. 

( iiH  Ano.  ILL.— The  Chieaaa  Plaihar  Blacttte  Ctmmv  baa  been  ia> 
^.ltv^.l;.^rl  wiih  a  capital  of  fia,ooo.    The  lacorpoeaiora  eie  Tbec  K, 

W'H-I  .^r,.|  oihir-. 

-I'HIMJ  If  l.li     II. I.      I'l  .Mutual    Telei.hoiie    1.  uinpany.    with  a 

r:iti.l  il  ..i  i.'i.<,.n..  It;l^  I;orrt  i n« .  I  itrd  by  T-  U'.  Johnson.  William  .\rns 
II-..  ,  r   ill. I   I  rtd  .Mhtr^ttl. 

l.nCTIHKLU,  ll.L,— Tilt  SfcrctJty  01  Stale  granted  itvcorporalioil 
paper*  la  the  St.  Lamia,  LiwhScM  and  Eaaicfil  Elcctrle  Ballmod  Cmnpaar- 
The  ,Nn-einri  arc  J.  H.  Bell,  pmident,  and  Mlicra.  Tbo  eam]Mn]r  ia  la 
hmH  »»  rWirIc  Intcrurhea  line  front  Alton  to  LilcbfiehL 
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AMiRttt'S.  I.VIt.— Tkt  Andrew*  Ckclrie  Railmir  ft  Power  Cemfmr 
hu  fhd  anirtn  of  iaaorparMian,  witk  ■  ta^tM  auck  of  t$»JOtio,  II.  B, 
Tboralra  11  pfcwilciii,  T.  I>.  Pcvtre  it  *iet-pfcildem  and  W.  C.  Xiebol* 
ii  MtrMrjr. 

VIXtESXKS,  INI). — Tb«  Vincrnnn  Traction  k  Unlit  (.'omianjr  hw 
ben  incorporalrd  with  ■  capiul  of  $jo»,oua  (or  the  puriwtc  u(  buildiBf 
atm  tmt  uA  wipplspiag  elMMkily  md  mtam  (or  dlici  in  Knm,  GHmoo. 
Uarjcu  ind  SnlKvan  CoundM.    Benjamin  R.  Hudnnt.  of  Tarn  Hanle, 

it  .tnr  vt  Ihr  inc<»riM'rator*. 

[Mil.VN \l'<  >I.]S,  IMi  -Ihf  <;«slirn.  Niuih  Itrml  k  Chkaao  Railroad 
<  <'ni;<jrv  ha'*  h1r*l  arlicks  uf  inci>rporati<m  with  the  Secretary  of  Stale. 
The  upital  stuck  i%  )i5o.di>o.  The  directora  are  F,  C.  RaS,  l>.  1>.  Halca 
aad  Jota  W.  Tell,  of  South  Bend:  Anthony  Dcahl,  of  Goahtn.  and 
Gcvrfc  $.  LaiTi  of  Lahirctte. 

SOl'TH  PORTI.AM).  MK.    Thr  (        .siH'r.  KjiU;i>  has  been  incor 
with  a  car'i'-'<l  >'<  $jj,im>o  by  Jatiri  TriK.  Cbarlct  UallOB  and  Ed- 
C  CamiitK-'.:.  of  ruriiand,  to  centtrtict  •  atteat  railway  m  SoMh 
I^Rlaild  and  C'a|>e  Kliubctb. 

ST.  LOUIS.  MO.— The  Kohoach  .\utaanMle  Caayaar.  aatabliabed  about 
aiMeca  moath*  ago  by  Gcorxe  J.  Kobuach,  pmidrnt  of  tbe  St.  Louii  Car 
Caoi|iaBr,  baa  filed  artidea  of  iiKorp<'r;iti>>i'<.  .1  capital  Mock  of 

The  other  slockhoUm  arr     ll;itt>    F.   Vogel,  vke^trtaldettt 
of  the  St.   Louis  Car  runi|>any.  l".rori!(-   ^  Mills,  general  ataiMgcr, 

antl  Vf.  S.  jklilier,  manager  of  the  aulcmiutnlr  plant. 

H  ADDI.VGTOS.  N.  Y.— The  New  York  &  Ontario  Power  Coicpanr  baa 
bcrii  incnrit.tTatrii  *Hth  a  capital  ftlock  of  tJ,*>»**.'>'>'*  I"  manutaclurt  dec- 
tr)i::t>  fiiT  [l^ht.  heat  aD<l  |Ktwcr  purposes  antl  t<>  !<u]>p'.y  I'Uttxhurg,  <>g- 
dc!i»litirg,  \V.-»icrtiiia n,  Knfnr,  fiica,  Syracuw.  ikwck'*  ind  vilUicrv  in  the 
otuntir*  of  rranklin,  St.  Ijiwrentx,  JefTcrson  .m  !  <  >iirt<U  Thr  "lirrcTors 
ate  |i>\i<!  .1    t'richlcn.  Jr..  .I'.hn  W.  .m.l  William  K.  Burl.  (>KJm9- 

bniK 

llN(lN\.\ri,  OHIO— hi  ri..iTa:iin  papern  for  the  Indianapoli*. 
<  ■iIuTi-hii*.  \  l\a»ttrii  iracti.ii-,  I  ,  tiipar.y  have  been  luked  for.  It  is  rr- 
)M>rtfi|  that  ihi<^  ih  .1  project  of  the  .'^•c'norpf  «ytKUcatc  and  that  it  will  take 
ovrr  all  thr  linrf  brtwrm  Ittilianapoliii  and  Zanesville.  It  ■•  stated  that 
the  Schocpf  intcresis  will  build  a  line  froin  Richnond  to  Daylon  parallel 
la  tht  D^rtaa  tt  Wcatcm  Tiaetlaa  CeaipaAjr'a  linab  aa  tha  ayadicBla  ha» 
hiiai  unaMt  to  aeqaita  lUi  pcaperty.  A  iteir  rotd  iriU  be  talU  paiallel 
ta  the  Katiaul  Ptoli.  Tha  comblnatioa  af  Acta  madt  twuld  OMlte  a 
CfstoD  over  ase  ailba  Mid  tha  largcn  ii«c«  ia  tha  aaaatry  apcraiiai 

BOLTONVI LLZ,  VT. — Tha  BdltonWtle  Electric  Conpany  het  filed  tr- 
tidaa  of  tocofpoaatfaw  with  a  eipilal  atoch  of  $is,oao.  The  conpany  haa 
aa  oftilMi  on  aaaae  of  the  heat  water  iioirtr  in  the  Slatt^  It  ia  expaetad 
that  it  will  build  a  large  dam  :iti>l  i^'v>rr  alalien  le  fumiah  light  and  power 
to  all  the  villages  in  the  Wclh  i<j.trr  valley.  The  IncorporatorB  are  M.  F. 
Suigcnt,  Robert  Famuaraon,  Jamca  Crai^  C  M.  T^plin  and  U.  W. 
Gaedfaie.  all  of  Soath  Ryagalc 


Obhaary* 


Legal. 


rORPOR.XTION  CERTIFiC.\T(L.-.The  Xcw  York  State  ConmdaalOB  of 
Ca«  and  Electricity  has  received  an  important  opinion  from  tbe  Attorney 
<ieneral  holding  that  tipnn  apt>licatinn  of  a  corporation  for  a  certificate 
«f  autborily  to  Iraaaact  '>u»inr>»  Ihr  commiuion  nerd  not  permit  the 
legality  of  tbe  cenaani  granted  by  llw  nunieipBlily  to  the  conwtatioa  to 


N'EW  YORK  CENTRAL  POWER— JuaHce  ajncb  of  the  New  York 
Snpreitie  Court  has  denied  tbe  applicalion  of  tbe  Mount  Morns  Itank  to 
restrain  the  New  York  Central  and  the  New  Yorlt  and  Harlem  Kivrr 
Railroada  from  constructing  pipe*,  conduits  and  wires  for  the  chanKc 
of  motive  iKiwcr  from  utrnm  to  eleclriciiy  on  thr  via<luct  in  front  of  the 
premises  o(  the  bank  at  ijsth  Street  an^l  l'.irk  Vvenue  The  jiidije  ■<.»nl 
lhat  it  would  not  lie  a  proper  excrci»e  of  the  eqiiitahlr  pnwrr  of  the 
court  to  restrain  »iich  an  iinpiovetnent. 

PLACING  WIRKS  L  N1>KK<  iK<  U  N  I  >  Hie  Arlington  TelciJtone  Com. 
pany  ka«  hrmight  suit  againut  rhe  lnili;inapnliit  A  CiiKinnati  Traction  Com- 
pany to  .leicrmitie  which  company  -hill  hear  tbe  rxpenie  of  placinn  wires 
andcrKroutnl.  Ihr  telephunr  conipuiiy  ;illci!e»  thai  the  irjclion  company 
placed  itti  niffh  loltane  wire  lirncalh  and  clovp  fit  the  cottn'any'li  wire 
inatrail  rf  piitlinK  them  alxA  e  or  unileiKritund ;  thiit  m  i.im-  of  nlorm  thr 
telephone  v.ire*  arr  likely  to  W  Itlown  down  an*l  airros*  the  high  voltage 
wife  of  the  trolley  line  and  thereby  rndangrr  the  lives  of  patrons.  Tbe 
anil  b  to  recover  the  coit  of  ptiiiinK  thr  telephone  lines  underground  at 
the  croiaing. 

NEW  YORK  TELKPHONK  I-H.\N(  IIISKS.  .\ccor.1inK  to  an  opinion 
(fiieii  by  Corporation  Counsel  Delanry.  the  lirrat  K.astern  Telephone  Com- 
p.ir.y  'A-ill  he  iinablr  to  ei>tibl<<h  a  leVil.i.ni-  -i-Iiim  ir  Ni-w  York  City 
un\si  it  can  cblain  a  new  franclii-<*  Iri  rn  tht-  Moan]  .  t  Kitiinate  and 
ApjKirtionmcnt.  It  was  to  have  done  hll»i^e^..  or.  :hr  strength  of  a 
franchise  claiinrd  to  have  been  granted  in  iH.S^  to  the  l,>.tric  I.inrs  Com- 
pany, which  it  controls.  Mr,  Drianey's  opinion  sajs  that  Ihc  Electric  Lines 
Omgmy  never  had  a  friuichi«e.  but  that  it  did  have  a  license,  which 
feat  ihMc  been  forfeited  by  disuse.  Tbe  Great  Etatem  Company  will  press 
^  mtier.  and  Baodaaaua  the  dty  oflfeiab  to  iraat  tha  nacaaaary  paradt 
the  Mrecls. 


MR.  a  W.  STOCKLY.— We  regret  deeply  to  note  the  death  of  one  of 
Ac  indmrial  cleetrle  Ufhiiag  ptotieeri  in  thia  cmmtfy,  Mr.  Cc«*ve  W. 
Siadily,  tehe  paiacd  away  at  AHaniie  Chy,  on  April  jo.  He  waa  barm 
in  aceelaiid,  Ohio,  baeeni.«r  ao,  1S43.  He  teaa  •  aMl  of  Joha  Gah 
StocUy,  a  deaecMdant  of  John  SlocMy,  who  eaaw  from  Ba^aad  and  tat- 
lied  in  Virginia  in  1*09  at  the  hr«t  occupation  by  John  Smith.  Mr. 
Stockly  sttidied  law  fur  some  lime  after  leaving  the  public  aehoola,  and 
later  went  into  the  transportation  business,  lie  waa  a  teller  of  the  Com- 
mercial Bank  of  Cleveland  for  sorn  years.  In  187J  be  became  manager 
of  the  Trleuraph  Sujiplv  and  .Mannfacturtng  Company,  of  which  he  later 
l>ccamc  presilent      .Mi.       .cI.!>  it  |t  ssjj,  the  lir»t  man  to  introduce 

Ihe  telephone  into  Ohm.  He  ohi.oned  control  of  the  rinhtn  for  that  part 
of  tbe  country,  and  was  the  tir«i  to  e.iabli»h  an.l  ,  1.11  nr  irNi.ilione 
exchange  there.  But  be  was  beat  known  from  his  pronniu-nt  ;i;hI  active 
cooncciion  with  Mr.  Charles  K.  Urush  in  Ihr  creation  <>f  the  Bru^ll  Klec- 
Ifle  Company  of  Cleveland,  which  maonfaciured  the  famotia  Brusli  arc 
lighting  ayaaem  and  (osnded  over  a  hanotad  local  am  lighting  aoaapantia 
fn  thia  couniry  hcaidca  aHiatIng  to  fMiid  alHed  eaatpaaict  io  bwland 
and  other  parts  of  the  world.  From  1S78  to  1S84  •  great  plecc  Of  y 
work  was  thus  done,  layuif  the  baaea  of  ihe  modern  Oieelric  IWtt 
try;  and  when  consolidation  waa  efTrctrd  with  tbe  Thomion-HouMoa 
Company,  by  tturchase  uf  the  Brush  business.  .Mr.  .Stncfcly  wai  able  10 
retire  from  thr  field  with  a  large  fortune.  Ilr  rngaged  in  othrr  enterprises, 
notably  one  f.ir  developing  the  pneumatic  field  gun;  but  his  intrrrsi  in 
life  virrn.illy  sva.  crushed  out  of  him  when  b:;*  son,  Ijcul.  Paul  SliKrkly, 
a  >)'tir.K  ennMO'er  of  jircfl!  ability  and  promise,  disap|>cared  in  Ihe  Philip- 
pines  white  out  on  tbe  firing  line  with  one  of  thr  guns.  A  daughter  of 
Mr.  Stockly  married  Owen  Jehnaon,  a  rising  litterateur  and  novelist  and 
sun  of  R.  U.  Jobaaoa,  editor  of  the  Ctnlury  Magaiine.  Mr.  Stockly  was 
a  aKnhcr  of  aevcral  daha  ia  Clcacland  and  of  Iba  Loloa  and  Lawyer^ 
Claha  of  K«w  York. 
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MR.  I_  1".  BOWKK.  formerly 
manager  of  the  Electrical  W  orks  of 
the  Allta-Chalaicrs  Company  in  Cin- 
cinnati, who  was  recently  promoted 
to  Ihe  poaition  of  complroller  of 
Ihe  company,  baa  already 
the  dndea  of  hia  vtbee,  wi 
^uarlara  at  tha  gOMral  ottaca.  Mil- 
wanhce.  He  waa  born  and  apeal 
the  early  years  of  his  life  in  Ber> 
wiek.  Pa.  He  attcnd«<1  Wesleyan 
I'liiversity.  .Mitldletown,  I'onti..  front 
'Aiiich  he  graduated  in  iPyg.  For 
ti\r  years  following  graduation,  he 
held  a  position  in  Ihe  trr.-,«itrer's  of- 
hce  of  the  Jackson  Si  Woo.iin  Mf|l. 
Co.,  Uerwtcic  Pa.,  where  he  became 
intimately  aaaodated  with  Ihe  pat^ 
aona  now  in  ooatrol  of  the  AaMri^ 
can  Car  ft  ftaaAy  Coawaay.  Mr. 


Ma,  jL.  p.  aowtt. 


Carlble.  1^  aa  principal  of  the  preparatoiy  dapanwant  of  Diditaapa 
Coll^    Par  an»  year  Ihercailer  he  waa  naaailac  partner  of  Bower  ft 

Mallory.  chain  nunufatturara  in  Cartiale.  Pa.  Having  sold  out  hia  in- 
tereala  to  tbe  Standard  Chain  Company,  he  was,  for  two  years,  super- 
tnlriidrnt  of  the  car  deinrtment  of  Alliaon  Mfg.  Company,  in  Philadelphia, 
which  concern  he  left  on  tbe  death  of  Mr.  Allison.  For  six  years  Mr. 
iiow'cr  w,-)s  managrr  and  treasurer  of  the  Carlisle  Mfg.  Company  in  charge 
of  n^.\  dcpiitnTM-.  I  ll- V  nian-.ilacliired  freight  cars,  frags  and  switches, 
and  vcrIio.il  s(r-;int  rnh:ir.'-s,  rrorn  iR^b  to  igoi  Mr.  Ilowcr  was  secretary 
and  irca-mcr  f  tin  Hicks. in  Mfg.  Company,  of  Scranton,  Pa.,  manvi 
facturcis  if  locomotivo  and  all  kinds  of  heavy  machinery.  When  the 
niachinery  I'-cpartment  of  thia  euncern  waa  abaorbed  by  dM  AllfahChataMra 
Com)uiny  in  tpol,  Mr.  Bower  waa  retained  aa  manager  pf  Ihe  Scfaatan 
plant  until  1904.  On  April  1,  diat  ycart  be  wcat  M  CtnciaMili  aa  ace- 
retary  and  tracaurer  of  liic  AHIa-Cbilawia  CMipan^  dIcBBiiaal  d^anmHt. 
and  ha  ipo$  ha  waa  appetaMad  nnnar.  WhBa  ai  Scranton,  Mr.  Bawar 
•ttMHad  law  and  taai  adodtlad  lo  lha  bar  of  f  aiftaaaiiiia  Caualir. 

MR.  JOSEPH  H.  TBOUPSON,  J«..  bw  raoMwd  lit  cOaca  Uvm  11 
Braadtaay,  Naw  Yatk  City.  W  17  BatMry  Flaoa, 

MR.  R.  VOKLtAJt  MATTHEWS,  famariy  widi  fhe  Geaaiat  dectria 
Campany  at  Schenectady,  ban  bam  appointed  eleetrieal  engineer  of  the 
Bdban  ZMtm  ft  Fowcr  Campaiiy,  Aawlerdam.  N.  V. 

MB.  TK17MAN  HIBBARO.  chief  deeiKner  of  the  Electrical  MacUaary 
CempMV  MiiMfapoil»  hat  been  glvlag  a  cetvie  «f  laclaraa  at  dia  Unl- 
vcnitr  of  Minociala  on  factory  adhndB  ia  ilcBliiial  dari^ 

HK.  CBAIILCS  A.  BROWN,  of  (McgRCb       M»ad  Ida  atteca  ih  tbe 
Venadnork  BaDdini  to  ijso  aadwOI  camtaaa  Aa  pnedaa  •( 
law  In  aaaaciallen  with  Ljrna  A.  WiUlama.  Charlaa  J.  SAaridt  aa 
L,  Haacon. 

W-  r.  L.  KAKm,  «ip  ftgg  kad  charge  of  tbe  adcartiili^  ol  Ihe 
SwoadHtrCariaoB  Triefhaaa  Mgwafacturing  Coa^aay  Ho*  lie  pait  few 
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jutn,  hai  mlfii*4  Ut  poiltwB  to  ihimm  mm  with  WUM't  Claw  Adicr. 

licinK  Agency  of  Ckicaco. 

MH.  A.  C.  WALTHER,  ctrcirical  and  mcchaakal  tt^ama,  who  few 
b*d  B  (rut  <!r..1  ..\[  irunc.  in  the  4caifln  «{  Urge  power  tIMloat 
and  •iiiltucbvi  >':<  ri  r;it,  Imi  mmii  •  pMMoB  wMh  Pdvd. 

Bacon  &  Dart»,  of   New    Vork  City. 

MR,  EFiGAR  S  XF.TIIERCVT.  chicj  cntinwr  <.r  Buda  Foundry  « 
ManufactunnK  (  V.r,-,<  .fu     -f  Oi-r».*",  clrctcd  a«ctwr  oi  EvautoOi 

III.,  >t  ibr  U  I  >  i'.vu.  :i.     Mr.   Nr-h'. rcut  i>  one  oi  Ito  fir*t  tm  pcnW' 

lmi(^i-i*i*  u*  W-  fit^Kii  w  ojijc?  i^i  l^v4»>ton. 

MR.  ll.\itRV  H.  HOKNSBY.  crniduit  Mi«  manacer  ol  ikC  Spn(ae 
EWciric  ('imfanr  bas  rccfntly  rrturrcd  to  Nrvi  York  ftMn  •  **rf  tOC. 
trM(u\  uii  il  r  leh  tht  Wen  and  Souib.  Hr  rriKirU  blloill  M  *n-y 
a«iiv«  aoj  tb«  autlaok  |iri>ini«it<t  in  lho«r  Kttion;. 

MR.  T.  M.  MESTON.  accrctary  (if  the  Emerson  Flli-ciric  Manufactiirii^ 
ConttMiiiy,  of  S(.  Loui».  ha<>  been  ipendim  "be  new  in  Xn»  York  an 
{■tportlnt  htulneo.  and  in  vltitinK  lucjl  hndi^u.-irlir*.  Re  iqNirl*  Ibc 
weUrra   oullcuk   at.   nencrally   briRhl    and  pn.niimliii. 

MH.  \.  K.  AKIiY.  who  U^it  l^tn  i-.-i-.nrclvd  with  tne  "llicf  of  the  Penn- 
•ylvaoia  Strtl  C<>in|i«»y  and  ibe  MaryLnnd  Si<-el  i  "t"faiiy  for  the  pait 
JKOr^  tM  ftilgnid  it  hIc*  a^rnt.  IP  .it^celM  Iht  p.>.>itii>n  of  grneraj 
matctr  of  thr  Oarban  StCtI  CatuiMDy.  Mr.  Jubn  C.  Jay.  jr..  bia  aa- 
iiMtaa.  kw  b<«A  ■wotoud  Now  York  mIn  afcol  lo  ukc  cSeO 
<• 

MR.  fKANKLIN  M.  MICHOLL  h»  keoi  onmiMml  EmMh  ninifcr 
of        Sin«l«r  Jeanol  Bcorine  Contpany.    Hr.  NlCMI.  mho  will  inihc 

Ml  fce»d.ju.irter»  in  lb*  llC«r  Rir.1  *  Banyn  buildina  in  New  York  Chj, 
«u  recenily  ^.nnictvd  with  fhe  t'.  B.  Tait  Manufi^iuting  Conipoiiy,  of 
DMUor.  111.,  an<t  waa  pmiflaaif  arllb  lb*  RodMHcr  Rkilmr  Coiapa^ 
of  RocbcHcT.  N.  Y. 

MW  H  M.  \VARKf;X.  electrical  engincef  of  the  Deliviarc,  Ljickawanat 
«S  'A  .i.ri  .tailraul.  will  delivrr  nn  advjrcaa  on  May  «.  before  the  Neve 
Yor*  Aiumni  Afetociatiun  of  the  Worccatcr  Polytechnic  Inntiltit,..  on  *hr 
c;crtfn;al  wLvrk  im  the  railroad  and  r<n  the  ufce  i>f  electricity  r,  ihf  c.jm 
pniy"!>  ciienuve  foil  minrf..  The  Icctore  will  be  at  tli#  H  til  Al^ni, 
prcrrcird   fiy   a  dinner 

MR.  J.  L,  AO.\MS,  maiUKcr  nf  the  Hartford.  Manchester  4k  Kockrille 
Traction  Ceawiayi  of  SMih  Manchester.  Conn.,  has  been  appointed  gat- 
tnt  muttfler  «f  Ibe  IwKaao,  CDlimbiw  *  EasKra  Rall«ay  Cunipaity 
with  head.|iiarie>i,  ai  O^lumbai,  Tbb  I*  Ibc  cenpany  lomacd  by  Ihc 
Scli'iei'f  syndicate  \v  °t.ike  over  all  Ifcc  UnM  baftcu  Oajrtan  aod  Zaon*fllc; 
bcrciofoic  bnovii  m  tbc  Tli«h(T>AMbOBr  IIOM  Old  the  A|ipl«rv' 

FRAKR  A.  PAKKXR.  for  tb(rt)r.OBC  ycon  ceaa«CHd  wMi  (he  Oalocy 

Gaa  §  Electric  Company,  haa  tendered  his  resignation  with  the  reqaect 
tbot  the  »ani«  be  accepted  aa  early  as  po^^ihlc  so  that  he  may  aaaume  ibo 
Incal  marispemcrf  ^^f  *he-  n^-w  f>i:irj:r  Home  Telephone  Company,  which 
plant  i<  riririNi?  i  n!p>:ii.ti     A  ^norc  competent  man  for  the  new 

letepbmK  tt'rass',t«>  tii*n  Mr.  I'iirwer  would  be  hard  to  find  fiw  the  new 
rnlerprise. 

.MR.  .\.  B.  CtiR'iFri  f  iiiLir'v  minserr  of  the  Hunisville  Railway 
I  iieKt  *  Power  ron  i  -'nv  ,  i  ll.:ri'..  llr,  Al.  .  *!»»  Ir.en  appointed  Ktnera: 
manager  of  Ibe  Cliickasha  Heat  It  i'tiwer  Company,  Chickasha.  I.  T.  Mr. 
( <'rye]l  is  an  expert  electrical  and  mechanical  engineer,  having  oiodc  it 
a  xtudy  all  bift  life,  and  haa  h*d  the  managrment  of  irveral  firat^claaa 
prL'iienies,  installing  many  electric  plant)  and  rrirUuy  rv.temt. 

MR.  .V,  ).  .NE.M.I-,  who  has  f<ir  the  liM  (r»  yean  tcptesenied  the  Wert- 
inchaaar  Electric  b  Maoaiactaring  Company  in  tbe  ddign,  developmenl 
Oiwl  aiipUatkMi  o(  )t«rlitning  peeieetitc  app^raiua,  boa  reeoitly  reaigited  to 
Op*n  aa  oBce  for  hiniarif  in  B^-Mon,  Mats-  Special  atirnifon  will  be  giveti 
to  protective  apparatus  in  all  phases  of  its  development  and  application; 
aK»  t.>  ie-i<inn  InMaltaliimi,  naMMlHidon  of  c/Mim  <1«clrk«)  piuMt 
ar.i  r.r.ii  . ngiwiiiilm  >M>ilti«s  pMtedlat'lr  ikoac  of  aa  aMmiUlBc- 
cuitem  charaacr. 

WR.  C  G.  ACHKSOy  bl*  betn  inviled  to  deliver  an  addres.  before  the 
I»ei'artinenl  u(  KngiiM'erinK,  Sibley  Colleie.  Cornell  l"titvei%ily.  %tn  May 
Hi*  •tibjetl  will  V  "liiKOvrfy  and  Invenlion,"     This  address  will  be  in 
a  »cvr>cil  fi>rm,  virtnally  the  Mine  •»  t)i»t  given  in   March  b«for»  tbe 
Massachnsetts  Institute  »l  Trcbnolovr-    >■  invaailM  wilhoM 

diaeuvary;  distowry  witbout  biirMliOB;  and  diacovery  wilb  ln»«lHlaiL 
RcfertBctt  art  oiade  lo  tit.  Acbrion'i  omi  admirable  work  in  the  etecw^ 
fbf  il  il  field,  whb  dedwIbHia  from  tbe  Icaaons  that  it  trac)ir<  Tfea 
AMcrkw  tteMtacbiajtH  Soektf  will  bt  la  teNloo  in  Itbau  ai  Uwt  tbae. 

MR.  C.  L.  H.  ARNOLD,  foraierlr  peladpal  aaautaat  M  Mr.  P.  A. 

Waldr^n.  consulting  engineer,  has  been  appointed  etLRineer  of  ci-nslruction 
ol  tbe  Naliooal  Ca«h  Rrgimr  <  .jntpaity  of  UayUm,  '>,.  and  will  be  In 
direct  charge  of  the  desiicn  anil  instruction  of  (be  eatensive  additions 
and  M.teraTiiMis  of  p^ar.l  iiom  untlri  ttJky  Mr.  .\rncld  is  a  graduate  of 
Yale,  and  waa  Uh  several  ycara  associated  with  Ihc  laU  Mr.  Mxn  Cotfoll 
ia  tbc  caploiiMtaa  of  Ibc  SrtleeUle  wolertabe  bailer.  Silbieqncotir  he 
bttaiae  cUef  droftMtin  iiid  later  oieeiiaBkal  etitlBrcr  of  tbe  Atlia  Port- 
lapd  CeaigBI  t'ompany  lie  haa  bad  an  exientivt'  esprrtence  in  the  dealgn 
Offed  OWMIfUrtHiK  ni  ]tMit*lri.t{  pigntf  a<ld  in  reinfcrtied  concrete  construction 
and  n  a  awinbrr  ol  Ibc  Aiotrfeaa  Society  ol  Utcbaatetl  Enfinecrt  sad 
■a  siMicloie  mraiber  of  the  Aaierieaa  Sodetr  of  Haea]  Raajaaen. 


Trade  Pub  It'cat tons, 

LA.MP  sdCKETS  AM*  SiiAyt>.— Hycr  .No.  aiyS  of  the  C.enerar 
Kleclric  Company,  :»cheoectady,  N.  Y.,  is  devoted  to  imivenal  lamp  sock* 
«»  and  »hiidca  aod  porlable  desk  lajupt.  By  ihc  ute  of  these  uiuvenoJ 
fiHlngt  Ibe  ioaiadnccM  laap  l»  ande  to  five  a  patMrlU  bat  w(U4ifbMa* 
lUaiabMlaa  {a  Ibc  dniicd  diecciioa.  wbile  fbt  lamp  NmM  h  coacHM. 

DE  lA  VERCNE,— We  bave  jast  received  from  tbe  De  Ut  VoifW 
Miebiae  Oaopany  nf  New  York,  an  artistic  little  fotir-poge  mailinB  cardt 
which  yrr  •tT*^rr«t:ifl:l  t-'  f'lr  fr*T  ii\3fnti.iii"n  On  llir  fif^s:  three  page* 
arr  illiislraticr-^  c:  ^oznc  oi  t:ic  m.ir:y  UtrTci'-rt  l.vlic:*  t rft  i rating  nja- 
chittes,  both  vfr(j^.al  and  horiiontal,  which  this  company  bitllds.  Tbe 
fourth  page  givea  a  abort  deaeripii  on  of  (he  conpany'i  chief  peodneta  Ik 
addition   lo  rcfriitetating   mxbuus,   naxKly,   the   "Uocnaby-Akroyd"  aU 


of  1h9  Trad9m 

Cll.\KLES  WIRT  &  CO..  of  Philadelphia,  have  moved  to  a  new 
address  at  Stenlon  Avenue,  above  Wayne  .fuiKtitm,  corner  ol  Ri>ekland, 

CLARK  I.VSL'LATIO.V  COMPANY.— The  Clark  Inauladon  C  i.iji.iry. 
11.  B.  Burlev.  tri.  i^-ir^r  f .  l-:i«  changed  its  name  lo  Boston  Insulated  Wire 
b  Csble  Con  I    !■     .m:.!    is  now  in  force. 

THE  WAk.Nhk  ft  SWASEY  COMP.ANY.  ol  Uevelaod.  prgatioest 
manufaclurrra  .if  nixbinr  loul*.  is  making  a  Itmc  addiliosi  to  its  plaat 
■nd  ti  placing  cuntracu  for  the  machijiery  for  a  Una  power  Mitioil. 

THE  SPRACUE  BLBCTatC  COMPANY  N«orti  a  MuaHaiillr  inalv 
deaiand  for  Ha  flexMe  conoaile  and  anaarad  iiiMfQ  iaaaulactw«d  uadtr' 
ihe  Creent\cld  patents,     [^st  month  waa  a  boBncf  month  in  tota!  sales. 

1>E  FOREST  LABORATORY.— Tbe  AnmteaB  De  Forest  Wireleao 
Telegraph  Company  is  moving  its  laboratory  on  or  aboot  May  I  (O  lb# 
buitdinK  corner  of  Hudwn  and  Sussex  Sii  u-  l^rwy  CRp.  M.  J.,  Wkart 
it  will  increase  its  available  space  four  times. 

THE  STAR  ELECTRIC  COMPAXY,  ol  Warren,  Ohio,  which  is  asao- 
ciate«l  with  tb<  StasMlard  Electric  Cosnpaoy.  ol  Nilca.  niaaufoclurer  of 
electric  laaqN  and  fnu,  hii  aganad  a  fastarr  to  Ikt  old  dkMiai  riak 
at  Wama.  wktM  It       a—ahtlart  Haiagi  bmaiiit. 

THE  REMY  KUECTSIC  OOMPAMY,  af  Andaiasa,  lad..  ooMtiwIaM. 
■unring  ita  irorba  ta  RUnadt  lad.,  aad  v3|  ciaet  a  iteiaif  baiidfag 
at  a  eait  aX  tia,aoa.  'tia  CMipMqr  laiMafielaag*  dacMc  i|ni>i.i»  fcr 
awaawMtag^  (aaattfle  ttaiulMt  md  dH  Madv  af  bii  aad  oipap  aailafi. 

THE  BLAKESLEE  AUTOMOBILE  COMPANY,  of  Cleveland,  Ohio, 
has  increased  its  capital  slock  from  Sas.ooo  to  lioo.uoo.  The  cijmpaity 
nanuiaclano  ekctiic  antaaobilca>  and  il  ia  erecUof  a  larfe  factory  oa- 
Wiliaai  Aveaa^  Claealaad.  J.      MAMIat  it  M  lb«  bead  of  the  eaaf 

pary. 

THE  CUNaSURFACE  COMPANY,  of  Buffalo.  N  Y..  manufacturer 
of  Cling.Surface  "for  belts  and  rop«s,"  has  just  gloved  Ini^i  a  fine  new 
plant  wbicb  il  bat  erected  in  BallaUi  »t  1032-1048  Nia(ira  Street.  Thi* 
new  plant  la  of  Ibe  moat  modem  ftre-praof  eooalraetiao—hrick.  concrete. 
<,,.t1  iw  tile  nnd  nirr  (-h^.  fur  wall,  floor  aad  aetUac  Tb«  iiMreaai^ 
di>in>>nr  anM  fi.rc-:.'t:  huMTit sa  of  the  Arm  haa  ngaaiaiiited  tbe  Bbaima  and' 

the  present  new  pialtl  i^irb.es  its  capacity. 

THE  G.  M.  DAYIS  REGULATOR  COMPA.SV  baa  (flabUabed  1 
branch  oScc  at  ity  Market  Street,  St.  Louia.  Mo.,  wbcre  il  will  cany 
a  coospleie  atoch  of  aptriiWet  «bM  it  aiamifaatn«a  (or  ibc  bcaieAt 
of  lu  lacreoatag  trad*  la  (be  SoaibrnM.    Thia  coawaay  awfcat  iba- 

Davis  preaaure  regulator,  steam  trap,  bodi  pvcaMre  vahr^  daiapcr  ngl^ 
lalor   and   other   power   plant   speeialtieo.     Ill   (aCtOfP   itid  laain  aAlar 

ar^   2t   544   Mllwasikre   Ave^iue,  t^tjraifo. 

,ii-)HN  A  k.  il- Hl.l  Nii'S  -.i)N>  i.iiMi'.W'i  announces  tti-  ii^i-.'  l.-itruc- 
tion  of  its  store  and  warehouse  in  S^sn  i-'raiscisco.  In  tmicr  that  tbo 
eaagt  trad*  may  be  promptly  supplied,  stock*  in  Ibe  compantaT  aanAauiM 
la  Loa  Antelea.  Portlusd  and  Seattle  will  be  largely  liscreakhL  Umll  ir 
tangcflMiHa  «HI  be  made  Car  a  reaaunption  of  bnainess  in  San  AaattaHk 
it  is  mpiaied  tbit  IboM  wbo  ba««  beai  dcaliaf  with  the  compaay  tttrf> 
divert  their  otdets  to  uiic  of  the  etbtr  tbreo  eoaat  braocbea. 

.NEW  WAGNER  FACTORY  — The  Wa«ner  Electric  Manufactnrinc  Caa> 
p^ny  ..f  >t  T.i.nf.  has  completely  outgrown  its  prcaent  iiunner*  and  haa 
U  mhi  u  tr.i.i  >:<!  t.iiid  15  acres  in  extent,  just  outside  the  city.  It  haa 
engaged  Doilge  It  IHf.  of  Philadelphia,  lo  laako  tb*  layoet,  design  boiidiiifa 
aad  ttlict  Ibe  neceaaary  cquipmeai.  Tbe  ftdHalaaty  iwraaia  bawe  ia^ 
aalnittgd  aad  tbe  baildinia  drrMfd  npon.  Wbrli  bo  atttml  at  aaaa 
aad  aboM  aae-lUrd  of  ibc  gnand  trill  be  «o«and  bp  taUdian  before  iIm 
end  at  Ibc  prcacait  jev. 

THE  (  F.  HEWITT  COMPANY.  17  I'atk  Row.  New  York  City,  begs 
to  ann.iunce  that  by  an  agracaieal  lllal  yoniiirrted.  its  entire  business  ia 
terests  will  be  merged  in  a  new  corpoiatiim  lo  be  known  as  the  Sfe*-en* 
Hewitt  Engineefing  Company,  which  will  ctuilinue  the  business  1^  iKf  l'*' 
lor*  aad  w^ll  take  over  all  cxiHtng  contracts  and  liahaHtset  of  tbe  C.  E. 
Hevbt  Cbapanr  The  rairfd  itronrib  o<  tbc  batinera  caadwctcd  bp  Iko 
C  E.  liewilt  rrinipaii)  has  node  it  necetsory.  U  li  tild,  to  «n]art*  Kb 
!rrhnii>nl  vtiirl  and  i<>  enlarge  its  facilities  for  daoiiaiog  the  incfearfaS 
niiniS.T  'if  tn'iHiri^ni  aiuniripal  and  other  coalrada  firr  installatioa  at 
lightiiag  and  power  plants  Ibat  it  ia  encaged  in.  All  of  tbe  nwnihctg  at 
tbe  C  S.  Hewitt  ConpMp  will  caaie  iaio  tbe  Slf««ao-U«wltl  EllllanrlBI 
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C«niptB]r.  and  Ibr  new  nK-mbrrs.  Mr.  Edwin  A.  Sleriaa,  of  Hutekcfl. 

K. «n4  Mr.  IrUiijt  C  -\,  ot  New  York,  ixe  welt  known. 

THE  CEXTKAI.  ELhi  IKIC  (d.MI'AW.  Chioio,  Is  bringing  la  the 
KKmlion  of  COn»tTUCtiun  men  the  \S'i<tirn  I/nn.n  't.nt.lari)  jitcrl  crox* 
irm  pin,  for  which  i<  i«  grneral  Wrbicrn  •jrlinin  nr.  Thin  pin  hJia 
b«a  adapted  a  a  sundard  by  the  Weslcrn  I  nMn  _ti  ;  I'nstjl  Telrnripb 
Companici.  and  is  ntaiie  accurding  to  their  »pecincatitin».  A  highly  car- 
boaited  aleel  it  oaed  iostiring  great  kiiUneMi  and  tlrcngth.  which  ■>  very 
iBpsnanl.  cipceially  daring  Mom  periodi  when  treat  danuse  i<  often 
4aaa  thiwfh  tlw  braaldac  off  or  poOiBg  Ml  of  tModra  tin.  AmUmt 
poht  in  fwpor  of  Orit  ptn  ii  tkai  it  only  rovrfiM  «  H-iMh  Mt  borod 
ID  tbt  croM  arm.  as  agaimt  1  i^-todi  hole  (or  the  woodio  pino,  It  win 
be  readily  aeen  that  ibia  MrrDgtheaa  tb«  cms  ami.  It  io  wniHwl 
lhat  eoaotriMtiaa  bms  write  10  tlw  Ctnttd  Ekelrie  Cteponr, 
nUk  Awv.  CMmib:  for  griect  and  iaformatioii  eaoeccnlag  tlrna  pin  a. 

McGBAW  BUILDINC-A  coMract  km  Un  pimd  wMi  tamk  & 
Ottfflb.  New  York,  lor  iba  crMka  of  •  hMtmt  «>  WrtfNiMli  Stracl. 
Idwccn  S<«CBtk  aad  Ei«hdi  Ammm,  for  Iko  HcGnw  PiMiUnK  Con- 
fanr>  rtHHibu  of  Tk  £ii«i"«<r«iw  Kmr4.  SirM  RaOmty  Juwmat.  Euc- 
Titctt  WoBLD  and  athar  ptria«eali.  Tke  plot  i*  <*C-4  feet  front  and  91.9 
ieel  deep.  It  i«  planned  10  make  tbia  •tracnare  ten  atnrica  high,  with 
the  baaement  and  Irmer  floor*  dcvotrd  to  prinlinK  ti^.irliinrry,  Ibe  top 
taor  to  an  rnKravinx  es!atni»!mi<  nl  .mil  lb*  rewaininii  Tl  "'i-  to  olBec*. 
It  If  propo^-d  to  ccn-'tnrri  ihi^  liinl.litih;  entirely  of  ri  infiii..'-d  concirK* 
l!  "lit  be  the  m<>»t  :n.|.iitl.iiil  lovittli-   ^lIncUlrl•   in  Ncv  City,  jn'i 

bave  mucb  influence  in  determining  the  future  of  aucb  worlc,  bat 


tke  tpcdaUatf  who  orr  preparing  the  plana  and  tka  BuHdiac  Da- 

partment  of  ibe  city  which  mii»t  apj-rove  tbcm,  have  definitely  reached  a 
concluiion,  no  definite  plan!>  can  be  made.  The  building  is  detagned  by 
Prof  William  H.  Buir  and  Meter*.  RadctiSa  *  Kellcy.  Hr.  W.  S. 
TiiTinus,  cuntuiiinK  cnKinirr.  will  be  in  cbofct  of  the  niliMlral  aqwip* 

tnrtit  of  the  pniJlitig  offices. 

NEW  INSULATEr>  WIKE  ri.AX T.— Th«  new  plant  of  the  Eketrie 
Cable  Comi  any  wai  formally  oprneij  at  Brldirepon,  Conn.,  on  the  after- 
noon of  .M<:n.!,iy,  April  I'l.  Rcf rcilinieiit-.  were  aerved  by  the  ofHcera 
ot  the  company  to  membcn  of  the  l!ri  !i!cpi,rt  Uonrd  of  Trade  and  to 
neighboring  manufacturcrtt.  rcprearntatn  *  i  nf  the  prcRt,  and  employi-fi 
of  the  company.  The  new  building  i*  a  one  story  hrick  Rtriicture  occupy* 
ing  a  apace  a^o  by  6a  feet  on  the  crrmr  of  Crescent  and  Ccnral  .\vc- 
nitct.  Room  is  provided  for  joo  employees  and  fur  30  macbinea.  The 
plant  i*  minpud  with  a  atid  travaUng  crane  which  carrka  the  liiiihcd 
fcodaet  10  a  phtfom  ariciad  on  tka  north  dde  of  the  hdlding.  Tkaaaa 
the  producU  will  he  loaded  on  the  cart  which  win  be  ran  from  the  main 
Tina  of  the  New  York.  New  HaTcn  aad  Bartfeed  Satlraad  orer  a  pcieato 
•'tidinK.    It  is  the  intention  of  the  Eketric  OiUe  Company  10  erect  fortiMr 

Iniildingt  on  the  large  plot  of  gTOWld  01  tllC  weat  of  die  pWHat  plaBt. 

The  Firctric  Cable  Company  wai  ineorporalcd  In  Janiaary  of  tkJa  year 
with  a  paid  up  capital  of  $500,000,  which  in  the  near  fntiaie  will  be 
increased  10  ti,'HK),ono.  lis  products  include  V'oltax,  the  new  insulating 
compound  which  i>  taking  the  place  of  rubhrr.  ti-.a^nt  t  uirr.  -irlii  .\nd 
armature  c  il»  and  «,TMerrd  mesh  rail  bonds.  I  .irt'r  rdcrs  have  already 
hr.r.  r<-.-ei\vii  tt'  Ki  tlif  Ini.'i i,...roui:h  Company  01  N'    Yofli,  tke  Broaklyn 

Rapid    transit  Company  and  other  Urge  concerns. 


Weekly  Record  of  Electrical  Patents. 


rMll  li  sr.VTES  PATENTS  ISSUED  APKIL  17,  ipo6. 
(Condoi-te.l  f.y  Ko<rnh-.i:m  &  Stockbndicc.  Pat.  .Attys.,  140  Nassau  St.,  X.  Y.J 

»17,74(,.  KI.Kt  TIOISTATK  APPARATUS;  I^icien  I,  Blake.  Lawrence. 
Kan.  App.  tiled  Jan.  ji,  1905.  A  rectifier  or  converter  for  alter- 
nating currents  fom  an  induction  coil  oi  a  transformer,  eomprillilg 
a  closed  casing  from  which  the  air  may  be  exliatulcd  to  any  deB(Ot« 
aaad  bariaig  a  pair  of  electrodes  therein.  One  of  the  cleetrotM*  ia  eov- 
effd  wilk  rilica  or  inatalailaf  aahatina^  and  the  ether  dectrodc  ii 
pointed  and  may  be  adiusted  toward  and  from  the  covered  electrode. 

•17.740.  ELECTUK  AI.  APPAHATl'S  FOR  DETERMININC,  TITK  LO- 
CATION  oK  METALLU  oKES;  Kred  H.  Brown.  Anseies.  Cal. 
App.  filed  Mar.  .ti,  190;.  .\n  apparatus  for  liKalinit  buried  ore  and 
minerals,  workinn  on  the  lesisiancc  t.r  Whiat-ii  ti,  Hnuee  principle. 
A  number  of  metallic  stakes  are  dri-.tn  intn  ;l-.e  groiinn  at  varying 
pointa  and  tbc  resistance  of  tbe  ground  between  the  variooa  stabca  u 


Si 7.761.  TELEPHONIC  REPEATER:  Merritt  Gaily.  Brooklyn.  S.  Y. 
.^pp.  filed  Apr.  14.  1904.  In  a  telephone-repeater  for  repeating  tele- 
phonic pulsations  from  one  teicuhonc  line  to  another  tefephonedine; 
a  single  receiving. diaphragm;  and  two  indeT'endcnt  receiving-masnets, 
hoCh  maienct!)  on  one  side  uf  said  diaphragm  anij  ti..  o|>erate  said  single 
diaphragm,  i^ne  of  the  magnets  for  connecih  ii  one  telephone- 

line,  and  the  ulb^r  magnet  for  connection  with  the  other  telephone-line. 

Ul.l€7.  ELECTRIC  FURNACE;  John  F.  liammund,  Brewster.  N.  Y. 
App.  6lcd  Apr.  ij,  190s.  In  a  furnace,  the  combination  with  a  muffle 
wkoae  interior  la  wound  widi  a  henl>gcn(tatkac  wire,  of  a  casing  for 
aaid  bmh  and  wheaa  exIWNr  it  wtwnd  «||k  m  coliianec-wirc.  both 
of  said  wires  being  ctmBccted,  and  neana  for  traveling  from  one  to 
another  of  the  convolutions  ,'tf  the  resistance  eott  for  varying  tbc 
resistance. 

*l7,78i.  MULTIPLK  SWITCHB*  >AKIi  l^OK  TELKl'liONE  KX- 
CHA.NCKS;  Milo  C.  Kellogg.  Chicago.  Ill  App.  filed  Nov  y.  iKqi. 
In  a  telephone-exchange  system,  a  mctallic-ciicuit  and  a  grouml-circuit 
line  connected  togettacr  in  a  complete  circuit  for  conversation  from 
the  iTOaad  of  the  autMeriber's  ground-circuit  line  throiagb  swh  line 
aad  thcfwe  throoi^  the  mctsllic  circuit  line  to  groond  at  tbe  central 
olfiee,  two  cirenit  eonncclions  of  higb  retardation,  one  for  oaeh  llntu 
throogb  both  of  which  reapcciivcly  said  complete  circuit  U  gfOindH 
at  tbe  central  office  and  the  line-annunciators  forming  part  m  aalo 
eireiait  connection,  aolxtantially  as  set  forth 
•17.807-  ELECTRIC  MOTOR;  Charle?  II  Roth.  Chicago.  111.  App  filed 
IJec.  2j,  1904.  .'\  system  for  avoiding  di«toriion  of  the  ir.iijiiiietic 
field  by  aniiature  reactions  under  different  loads  and  field  strengths. 
The  field  h.is  a  pUiralily  of  poles  which  are  energiied  in  combinations 
e»r  separately  so  as  tu  give  the  same  field  location  under  the  same  or 
different  field  strengths. 
8!7,8a7.  SYSTEM  OF  CHARGING  S10R.AGE  BATTERIES;  Asbury  G. 
Wil»n •  ■ 


Wilkin^hniti.  Pa 
late*  to  (h.^rgmt;  -.Tnr.iwf 
The  patentee  eniph->h  t.'i 
formers  and  charge-;  ^t,. 
produced. 


\pti.  filr'l  Mar.  14.  l'jo<;.  The  system  re. 
S.-.ttrdri  Iti'ii!  .tn  .ilternatinn  , 'irrent  circuit, 
inical  rectiticrs  ill  the  circuit  of  the  trans* 
:tgc  hattenea  by  the  uni  directional  current 

Gano, 
construction  of 


8I734J-  ELECTRICAL  MEASI  RING  INSTRUMENT:  John  C. 
Crhicago,  111.  .Xpp.  filed  .luly  ^4,  1005.  Mechanical  construe 
an  ammcicr  or  volt  meter  having  permanent  fields  and  an  armature 
pivpted  between  the  pole  pieces  thereof.  Each  of  the  pole  pieeet  has 
n  Cbqi  antunlrii  10  die  araiatore  so  aa  to  prooaee  a  varying  tandnc 
awnwnt  thereon  for  different  current  strengths. 

•«7i**<-  TROI.I.KY  IIKAIi  AND  CHRKENT  (  (n.I.KCTOR;  lihn  E. 
Greeo»ood.  I'tita,  N.  V.  .Vpp.  tiled  Oct  ,1...  1  .1  *  In  place  01  the 
uaual  harp.  Ibe  patentee  provides  a  centrally  swivcled  arm  upon  the 

pole,  whieii  earriat  two  trolley  whadi.  one  at  each  end,  The  jenraala 
of  the  trolley  wheela  are  apecialty  naide  ao  at  to  pmwt  aaqr  reaieval 
of  the  wheels. 

•i73l7.  ELECTRICAL  MEASURING  INSTRUMENT;  John  M.  Lea, 
Cbieaga.  111.  App.  filed  July  .^1,  looj.  Relates  to  a  measuring  in- 
strument of  the  s.ime  genera,  type  a«  pitent  No.  8i^,84i  above  men- 
tioned- In  this  ca!»e.  however,  the  armature  core  is  fixed  and  tbe 
coil  is  pivc.trd  tn  lie  tnovable  between  the  armature  and  the  field 
magnet  jtole  faces. 

«J7.«S8.  ACTOM.VnCALI.V  TRll'PING  TROLLEY  POLE;  Thomas  H. 
Mara,  Cbicaso,„lll.    App.  61cd         la.  ifOS.    The  tnrilcy  ,polc  h« 


the  wheel  against  the  wire, 
relation  by  any  anddeo 


t  any  anddeo  upward  moven 
tttk  tanrw  to  to  aeiitieB  Oe 
1'  drawn  downward. 


but  the  spring  is  tripped  out  of  operative 
of  the  irolky  pole.  The 


the  pole  is 

§I7,S(,.  .'ilCWL  rttR  SWITCHES;  ISrmard  C.  M.atz  and  .Michael  Woi- 
iiH.i-ki.  tiiicagu,  111.  .App.  !ili-,i  Iiilv  1;.  igiis.  The  s»iicb  point 
has  mechanical  connections  with  a  rt-cker  arm  which  moves  a  switch 
lever  over  aegaaeaia  to  iUtuninate  different  signal  Lamps. 

•iy,S6}.  WINDING  MACHINE:  Edwin  H.  Smythc.  Chicago.  III.  App. 
-  filed  Jiane  J4,  ipoi.  Details  of  a  sriadiiw  madiine  of  that  genanl 
class  in  which  an  anmdar  gear  ia  thriadid  tannith  the  drealar  cdtc  (» 
be  wound,  and  the  annalar  gear  ia  made  to  carry  the  spool  of  wire 
around  the  core  until  the  latter  is  wound. 

8i7,«67.  SL'PERV  ISi  iK\  SKiNAL  FOR  TELEPIIONK  SWliCII 
BfJARDS;  Frank  K.  McBerly,  Evaiistoa.  111.  App.  filed  Jati.  1^, 
ttiuj.  The  combination  with  a  source  of  current,  of  a  local  circuit 
having  two  parallel  branches  with  a  signal  device  in  each  braocb, 
means  for  opening  and  closing  each  branch,  a  resistaofc  in  tbe  undi- 
vided portion  of  the  circuit  and  an  electromagnetic  awilch  eootralliaB 
a  shunt  or  short  circuit  of  tbe  reatttaiKe,  tbc  source  of  citrreaK, 
signal  devices  and  reaiatanec  bciaf  onMiortiaBcd  to  prevent  the 
aciiiataoo  of  cither  signal  devlee  what  eotb  of  tald  parallel  branebca 
are  closed,  one  of  aaad  atainal  dcvieca  being  adapted  to  be  actuated 
by  the  increased  eurrcat  when  the  reaastanee  is  shunted  by  the  switch, 
substantially  as  deaerihcd. 

817.S60.  KLECTRiCAI,  MEASURING  INSTRUMENT;  Joshua  Patrick, 
t"hic:i>;i  ,  III,  .\(>i'.  filed  .^ug.  3.  igot.  Details  of  construction  of 
a  njcatur-.ng  apparatus  of  tbc  general  type  of  patent  No.  817,845 
above  meotiooca.  Relates  particularly  to  tbe  trunnions  and  pivot 
suppona  of  the  movable  element. 

«i7.8y».  ELECTRIC  CLOCK;  Guy  H.  Andrews,  Eastland,  Cal.  App  filed 
,-\ug.  J  J,  190J.  Construetiion  of  a  clock  adapted  to  close  an  electric 
circuit  at  peri»'ilif  intervals,  for  example,  rvcj-y  minute.  The  patentee 
specifies  as  important  features,  a  pair  of  tiltably  mounted  Inclined 
tracks,  and  a  balance  wheel  having  a  staff  or  spindle  for  altering  tbe 
position  of  the  tracks. 

•i7.9ao.  METERING  OF  TELEPHONE  SERVICES:  Isidor  Kitsce.  Pbila- 


tMphia,  Pa.   Ape.  filed  Ott.  apk  1904.    in  a  telephone  aj^en  wl 

tke  emying  aaatenhar  tenlMi  through  a  drcoit  to  aa  eaci  

BMaaa  at  tild  aatiMM  W  »a|^iter  tbe  value  of  tbe  conTcrtation  at 
the  ovtlying  itallafc  aaid  tani  cnbiaeiag  at  the  esehange  anionatiB 
meana  lo  laialce  and  break  a  eimtit  in  accordance  with  tbe  valiae  to 
be  registered,  means  to  connect  this  make-and-hreaV  means  to  the  cir- 
cuit of  the  subscriber  and  a  grounded  source  of  current  for  said  make- 
and-break  means,  and  which  embraces  at  the  subscriber's  station  a 
registering  deviee. 

•l7,9»i.  ELECTRIC  TRANS.MISSION  OF  INTELLIGENCE;  Isidor  Kit- 
ace.  Philadelphia,  I'a.  App.  filed  June  24,  1004.  A  conpoaite  le^ 
lianal  line  conductor  comprising  a  plurality  of  scctiotu.  each  ttgllen 
consisting  of  conductiveljr  indepenoent  conductors  twisted  together, 
one  of  said  conductors  being  common  to  neighboring  conductors. 

ttrjttt,  TRANSrOK.MER;  Carl  A.  Lohr,  Wilkmsb  irg.  Pa.  App.  filed 
Apr.  a7,  19-05.  A  method  of  winding  trar-fifor nicrt  wo  n<-  In  avoid 
intimate  proximity  of  pjti-  or  windings  banoK  .m  Ic  poiiniia!  differ- 
ences. The  circuits  are  di\iilcd  into  alterr.att-l;  ili-.i-M-.r  !  ..r  ri;i:.n<  with 
links  connecting  the  iiiuei  and  outer  terminals  of  the  sections  of  tbe 
low  voltage  circuit,  said  links  being  dtaposcd  lUtemately  inside  and 
outsiTlr  of  the  scoti.in'i  of  the  high-voltage  circuit. 

Iii7.8ji  EI.i:CTROPL.\TlNG-TANK;  Oarenee  a  Baefcot  and  George  U 
Wallace.  New  York,  N.  Y.  App.  filed  Joly  87,  ipos.  In  a  device  of 
the  kind  dcscribol.  a  link,  arms  attached  at  one  end  ta  a  ildc  of  the 
same  -md  a  rotatahie  drum  iiipported  by  the  enter  endt  of  aaid  amis 
and  .iie.mfi  for  r-n-ni:  -.n  i  diuin  out  M  laid  taiUi  and  Inwiiilai  it  aa 

one  side  uf  the  tank  .<uhManlially  at  dctCrlhed. 
•17,945-  EI-ECTRIC  CONTROLLING  DEVICE:  PtederWi  L.  Willart. 
Brooklyn.  N.  Y,  App,  filed  Oct.  s,  1005.  The  Mfeet  of  the  lanrea- 
lion  is  to  provide  a  conlrolling  device  for  use  in  conaiection  with  elec- 
tric power  apparatus  for  illutninsting  signs,  A  plurality  of  drcnit 
closing  swilcbes  are  actuated  by  electromagnets  sritb  compound  wind- 
ings specially  connected  toeeih'T  and  with  relation  to  the  lamp  dr- 
cuiis. 

8a  7,076.  ULTRA  VIOLET  LAMP;  lliemaa  B..IUnnade.  Jamaica  Plain. 
Meat.  App.  ilid  Jtne  la.  igej.  An  eleetwdt  for  am  nItra'VMet  laaip 
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ri<n«.Ufinif  of  ji  pluralitjr  of  mcial  bIMm  tlwiltfil  Mgedicr  la  flMlaal 
cuntact  ni  ihr  ai^chargr  <rnd  thereof  ui4  tplWM  Apart  tnm  tuA  Mbtr 

at  the  ojKpouic  end  of  Hid  rkcirode. 
9t7.^^u  Al.\k\r  i  rSK  FOR  TKI.M'UnVF.  K\CHANf;K>;  K'W..^-]  II. 
I  raft,  i  Iiitayo.  ItL  Apii.  Ki!c«I  I't  h.  5,  t<9*n.  A  |»f ^ilcv  1 1 r  t<  •.  itr 
i-M'n.i,  I  o  nc  an  itituUlini);  niciintina  ■  trip  and  trrmiiial  jiUif*  ihtn  |..r, 
a  "iJT.iff  *-ttLirc<I  lo  onr  ni  tnid  l<.  timtial*.  a  f  ire  flrcifuatly  ifii- 
tKcidl  'A  ith  thr  other  irrminal  nn'l  united  with  k^id  spring  to  mniiiiain 
thr   ->;iir.<-   under   tnitinri.   atxt  :i   liiTiet't   carried  Inr  uid  iprin^,  »jim1 

•il'tiiik'   V.  hen   MTi  Irr   l«-ri*ti  n   Jii'Muik   -.oid  IMfr*        ~*  j— —  

|H'»iti<'ti,    Nil-    t>i  iiiK    fldiiplrd    tif^'ti    the  p^TtlNB 
»ai'l    Tjtjrt    Ititt    .t    ].i'fci:i.'fi  .I:n|'I.iv 

tl7.WH    MtANS  AM'  Mh  lHnii  (ir    IKWSMlTTINr.  I'CAVKK. 

Iiiiin  NtJintr>,  <;(r;ii  H..itti,L;ri-i  .  \J,i<H,  Ajip.  tiltd  M;it.  i".  W"5. 
In  H  -vnrit  I'l  li  htr  ift-.ui"n.  ilir  c"nditii;ition  o(  mean*  <or  ttnetaiiiifi 
totA  frt  >:Lifii<^  y  o-rrrnr-H  of  ht«fa  |M>i«>niUI  mainn  leadlllS  ttrrrfroai, 
i^trp  I'  i'An  iT.u\ti.'Z!n:  i  ^  c>>niircicd  in  multiple  lo  iuii4  nvlnia  BSd  nMMon 
ihr  iinniniutalor  tr[>r  connected  to  the  iccondarici  M  Srill  Iran** 
fwitif  r». 

Sl».».:  IMU'CTION  MOTOR;  l>ugald  (  Uki^m.  C  hicifo,  HI.  App. 
.     filed     Mar     8,  The    mrthmt     of    xprr-itinc     an  induction 

mA*>r.  pTflvidnt  «ith  ma  armature  ha%  inn  »  |'T^l|er^4ft^ve  wind 
tng.  n  cvnimutal^r.  ami  iUiHliary  eimdiH-t'ir).  for  -ihiirt  circuiting  con- 
duclur*  ai  thr  Armatiur  wilMlitiic,  «hicli  ri>n9i4l'«  m  (>t:iMi«hin|C  a  field 
Hy  a  hiiulrpbaw  allrtnaiinc  currrni.  ttibjccdng  the  i'i<ic^r>f^iv<-  arma- 
tiarr-wiiMific  to  the  tnfluener  i>f  ibr  naiil  *inpW-pha*e  altctUAtitif  Arid, 
indiiciiif  dirmiu  in  tbe  aaid  armature  wmding  and  paaAinc  the  mmc 


!*!       A  -   rt'indiuK    M^^  ^int- 


.rr  v>  i]|ilin,{.  iKf  cuiii- 
I  :i  f  ti-if ,  ch.ii'.Kiiii;  the 
i:ri-  Mi'-^jicud.  Jind 
i"  itt  lint  are  subjcvt 
■.li;»r>    r.-nducl<"r*i  fof 


111   virt-gfiri^n-r   lltrough   the   C"t\\   ft    i1m  ;r 
mut.4l<jr    .iiid    hrusho,    »tit"rK>     tlii'    ii- ■  :  r 
niiinl't-f   III  i:f  the  ticli   In  *tiuh  :i 

c^»tnf>inj;  current  iKl'Arrn  tl-.r  c n  -  I'f  tri- 
ti»    unlike   itoir*   o(    ttir    ^rl.!    ;lit.r,iich  *aii| 
norrnnlly  ii]icr«tmic  miO  nn-int. 
•■•.«}}.  KLKCTRIC  SM'iTCH:  Henry   E.   I^iurn.  New   Urilain,  Conn. 
MBk  AM  Apr.  X4.  ifes-   A  rotary  map  iiritcb  inctudiiic  ■  bill  diMdl 
MMi  ii  relMMd  to  pcnail  in  abrupt  inovaiiwflt  of  the  Mritcb  claacni. 
•ii^iiM.  KEGIliTEltlNG    ArPARATUS     FOR    TELEPUON'E  £X' 
CHAKCTS:  Clarcon  E.  WrWit,  CttMluMt,  O.    Ani.  ftM  Jan.  19, 
OS.    la  aBpartliM  e(  lb*  dat*  dtaerlberf,  tbe  coaaWMllon  whb  ■ 
■wotHm-cftcMU-cloihn  device,  of  *  Mitircr  of  curron,  M  dcetrkiMr 
^  hiMcd  eotiMtr,  anotbrr  rlectriemlly nctuaic^l  counter,  and  rntnt  far 
avppljriag  iaicmipled  current  tbercio  and  adapted  to  be  conBCCtcd 
am  lb*  liner,  •ubslantially  a>  set  iorth. 
•lll,IJLl.  COMBINED   SVSTKM   OF    KLF.CTRK     SK.N.M.I.Si.  AND 
SWITCH  SKTTIVC.  FOR  R.\IUinADS;  Druno  U    WnKnn.  F.I  Ciiio, 
Tex.     -Xpp.   filed  OEt.  jfi,   tgo4.     Specilic  construction  of  a  complete 
iltnalin^   tyttrm  bavins  electrv-mafnetkally   ojxratc^l   switch  points 
and  variou*  oprratitve  and  fttgna]  circuit*.  ii:clii>!-nfr  m«an'%  1m  heating 
the  rails  in  winter 
•ia.l4^  TF.I.KliKAril    .SV  STKM.    Mvr.  n    1     t  .irp^r.lrr^  (ir  .ns.  HI. 

Ayv  filtti  llint-  J.  l-^o)?.  In  a  «yv1<-ni  ot  l(U'«ra|ih.  tlir  c> laihmaf !■  in 
c'l  a  1*  1«  Iff  ^ph  y.  ^  t':Ic;ili<Jnr  tian*Tn-ttf  r.  a  s\l;>["itl  tlrrnut-  V'  Uitll 
a«l»l'tril   .Mt'l   ;irraTigp  I         c  cnT^rr.inicitc   nircb  anicn Hr   v i'l-.il ii  m..    !t:r  to 


111,- 


trU.ili 


thr  ^■:^T,^ltl^.^ltlln  .it  the  tr Irttr.-t]  It  L 
viMit.-  I  I  rleclnc  fiirrcnt,  jiml  .1  ittitil  iiiiliiil.nji 
cuimil.  The  liry.  and  the  trat  *rri:!r.  t  r.i  i-erit  w.  uKi-ri^i.  -.1  •]  :rintiiii'ler 
IK  rr*[...'ri»ive  to  the  »ound  >':t:'rili(:ni  ami  ii:  the  curr^rl  .  ir!.ili.,'n:i  j  10 
ducei!  hy  the  manipulation  said  key. 
B(a,itKi.  KI-Kt  THK  Al.  (  IK(  rn  AM)  DF-VU  E.  H..l,rri  I  Hr«.l(. 
Wrsrhrl.l  N.  J.  Altf.  tilr  i  Tun'-  J,  fjot;.  \n  over  la|l  hlocjt  aifnal 
■  T«l'n-  i.r.ilr.l  h%  Ihr  .ircisMvt  short  circiljljag  •(  th*  tWUl  tf 
tfif    t'.iiTi   ..T  '..      [}u    UTn'Mn   Is   desiitnesl  to  cfcct  All  tflMiawjf  In 

the  |Nmrr  1  r .nsiimptitftt  of  (be  HKDal  circuit*. 
•lS.t7<i.  KLKCTRICXL  DEVICE  AHD  CIHCUITi  Robert  J.  HetNM. 
Wnirield.  .\.  ].    Appb  iM  JttM  >.  t«as.    Retain  lii  nodiBeatiDBa 
of  tbe  abetr*. 

aia.i7a.  I'RocKSS  OF  iibclaimi.\<;  waste  child  akd  other 

VALtrABLE  METAtf  VRUM  WATER  AND  OTHER  LIQUIDS; 
Charlti  e.  H«na«i.  Mm  Yorb.  N.  V.  A|ii>.  filed  Juik  $.  tM.  The 
praete*  of  rocltlalnf  floM  or  oilier  t>reclo««  or  valttablo  laeub  bam 
aralcr  «r  eihtr  li«ira*,  c«Mitl4n«  in  cnndiieiiai  the  Mccaoi  or  bodjr  at 
NquU  lo  n  oloemljnc  amrwu^  eabjeciiaB  li  lo  *l«c4nln4i,  to  iba 
ptewnee  of  •  bodp  capaMa.af  laraiiai  a  opigalaia.  aad  coHMtfaw 
tbe  ciiacuhiai  peodnced  linnni. 
ait.iM.  INSriJVTINC  CUCAT;  Hcniy  D.  Murd  .rl.  Wilkinibunt.  fa. 
.\pi>  lilcsl  July  ly,  ip«f.  A  IWO-pan  ele.it.  inr  ninnhrr  nl  whicll  liaa 
a  >\rv;>  irr»...ve.  and  the  other  member  »'t  Ims  n  proiurtirrince 

eneaitmt:   *Jiit   irri."vr.   hut   K  i^'nir   a   spi.:,    i  r   r^,r   recvltion  o(  the 

Id  ITr      T  ^    t^i  i  laiPl^.' 

Sll..'">  HMI.U.W  Mi.NM-  lliMHMlllM.  MKtllT;  Hrr!»-t|  B. 
Tavl.T.  .Ne«ark.  N  J.  .\i  i'  'iii.l  ' '.  ■  ,  i.  1  H.l.,t,.>  t..  i-T.|:toie- 
mtnis  in  "..fi-n  ^..ii  riT».  ii:-'  :tu  .1..*  .  :  th.  inj.i  ..iiiini  hnnn 
III  i<i..ii.|r  a  s.irn.i  < ...if r.i' : 1 1. k  cir.  n'  wiih  uli  the  nii'ctums  of  any 
ill  iiir  •ia!il.-.i  -  .1  .  111  111.  n..-»  in  use  with  Ibc  addiiMMial  features 
[•si.-.i.if  1.  t  M^  ,11,  III,  kI  i.i,  <iiM|.iitv  ibc  otieraiiMi  al  the  ainaala 
and  irfi.l.f  ihrfi'.  I  ,  .. .  Mi.^iiiw 

tt».Ji'>   KI.K  IUK    •~WlriH:  I. 

and  lied  II  W.ii«i>iili  Nr«  V  it  .\  V  App.  filed  May  5.  igosl 
Di-lalU  I'f  a  s«i1'.  h  in.  I't-li-i.-  .1  Mt<i.>ry  riii>  am]  a  Biorahle  nar  mosed 
by  an  i-S^t'  it.iK'irt  n»f.i;i^  ■!  I1  .iiicr  s.ii.t  mrrruiy  viip  ami  complrle 
a   tllcult    whfli  'iilireri. 

•i«,>ti>.  .si'Ai  K  MiiNAI.INf;  SV.sTF.M;  torneliua  I».  Ehrel.  ArdtMirc. 
1^.  .\|i|i  filed  July  tf.  i«i>|.  Kelaim  ta  apparatu*  for  (eneraiiic 
electra-radiant  cneray  and  lmpreMiik«  it  •■•un  th*  natural  aiedia  III 


...iiit.il, 

K     l!r.  VMI. 


Soalb  Oranie.  N.  J.. 


aucfa  manner  that  a  plurality  of  icvarale  traini  or  tniTn  of  alistra' 
magnetic   encricy   arc  siintillane^naly   transmitted,  such  wave  iri ' 

briiiK  dcpliascil  or  •tittdaci-d  ns  10  time  milh  refipcd  l»>  each  other. 

S18..-5.1.  INt.  ,\.\|iKS(  KM  l..\MI'  StHKF.r;  Waller  .1  Jones.  Ilackcn- 
Mck.  N.  J.  .^Pl>.  hleil  Dec.  J,  tyoii.  .\n  autotiLalu  ciit.si'.it  f<ir  scries 
tncMidcacent  I«km  induding  a  pair  of  spring  blades  which  are 
lepirMcd  hp  a  dricknaa  of  tiiiae  papci-  which  hraiha 
Ihc  patennu  riiei  doe  to  a  bam-Bnl  oi  ibc  laaipk 

SiB./iio.  HIGH  rexSION  CIRCfIT  IIKKAKEK;  Robert  H.  Read. 
Scfaenectad).  .N  V  App  tiled  lunc  jy.  <<)•>!■  A  loiary  magazine 
IS  j.rovidrd  fill  fretting  eiH'tn^ed  trisrs  mt.i  iN...tiin«  to  that  the  circuit 

I.  It.iki-t!  itifoiiKlt  the  fusr.at  raiii  ..1  t..i.aii  11  -tisri..!.!  of  at  tbe  switcli 


II  1< 

lull  .il 


as  1 1 


-\  lit-nectody.    N.  Y. 
..S'.i!    fuse    in  wlitcli 
f    I|--r    air    whrn    liu  (hm- 
srttaralr   tbr   ti'iit^ti.l*  of 


Kils,.>ji    Hll.lKK     n'T-ttt'T:  kfU 
.\jij..    111.  I    Si;it.    .11.    1 VII  i      I  I  rvii  ui 
till-    ]  irv.iirc    K^rt'alt-ii    hv     tl  r    ex:. .ill 
hum*    iii'i'-U    a   i-ist.-n   lenttthwise  mi 
thi-  i-ir.i-.it. 

Ill?i..;w   -^N  \r  SWITl  ll;  I'raiik  U.  Sanford.  Schfnectaily.  .V.  Y  App- 
ril.il    "s.  ;it.    5...  liftails  vf  a  snali   ss»iirh  hastnii  «n  insnltiting 

1.1..  \M-)i  J.  I  itary  suilth  blade  and  sl-.li  i-u*f>  .^.titm-ts.  anil  a  pu«B 
li.ill,  li  :oiii:h.i1  in  line  i»l  the  aais  i.f  tin-  svul.li  1i1a<U-  and  i.fK-tating 
to  put  under  ten^Miit  a  spring  conneciesi  to  the  switch  blade  »o  as 
to  release  and  move  the  aafla  tbrough  a  gitrcn  angle. 
SiH.joo-  1NTF.RI.OI-KING  SWITCH:  Charles  W.  Stone.  Schenectady. 
X.  Y  .\p|i  lilcst  Oct.  4.  1904.  In  cotitbinatHm  with  an  altemating- 
currcnt  (rtnerator,  tvio  or  more  sets  of  main  bus  hars,  one  or  more 
sets  of  synchrunizinft  Ims-bars.  main  switches  and  syochrunistng 
switches,  and  means  for  inlerlockiitg  said  atrilchcs  so  Ibai  when 
a  given  nynclituninnK  switch  is  cloifd,  iMiaa  boi  the  right  main 
switeb  can  lie  ctosol 
•l«.M9.  I'OSTROt  SYSTEM:  Frank  t.  Case.  Scheoecisdy.  X.  Y.  Anp. 
Alcd  Oci.  10,  1904.  A  system  lo  prevent  Ibc  careful  insulation  which 
ia  now  required  for  Ihc  pilot  wire  of  a  train  which  actuates  the  cir- 
eallshreihina  magncls.  Piavidca  that  di*  drevit<breaUns  wire  aball 
*^  ' — ible  to  throw  tbe  tliiiiill  hiiahiia  an^  rten  (ha  ■atar  ah«alM 
ngiacd  bat  net  when  the  Hieter  cirnfti  arc  de-eittrtised. 


«iij6i  ARC  WELDING  APPARATl'S:  Arthur  C.  Eastwood.  Cleveland. 
4>.  .App.  filed  May  2.  1005.  Details  of  a  supporting  handle  for  the 
ckctrode  which  la  used  in  btirninit  over  blow  holes  in  castings.  Has 
a  )ierforaled  Mtfiporlinc  haml'r  to  iH'sitisie  ilic  lint,  and  an  insu- 
lattng  sleeve  which  ia  gr*M>e'l  ><•  <>'■-  )i.>i>i>. 

•  l«..tl..l.  AKT  »)K  SIGSALIX*;  !l!K<ili;ii  \l  >  :  (  .rnrlios  |>.  Klliet. 
.\rilini.rc.   Pa.     Aiip    filed   .Vuu.  i  n      Kelalrs  to  methixl*  of  re- 

(c-iiiiiK  wiri-lf^H  iiii-s.,nr.,  .11. il  iii-i.riiin  or  mil  to:  L-iiiK  the  alter 
naliiiK  rorrcnt  [.riKlilcrd  to  more  effectually  control  or  actuate  a 
rcciivtr  III   "ther  trans]alin8  dcsice. 

KlH.j;*..  .\I<1  I  \  I  l^(;^l-^lll^(.  llltHl,  EUanl  M  llr..Ut;, 
>t'hcnetlaity.    .S.  .\p['.    '''''li  ^.    'oo^i.      1  lie    usual  Clipper 

Nrush  sMitch  lilaile  pressed  aeainst  anvils  .ir  knocks  l-.as  an  auxiliary 
st'rinx  cartion  hrikc  between  ir.in  ii-.k-  [lUxcs  in  an  arc  expelling 
cnuie.  The  im|Kirtaiit  feature  is  that  the  main  and  the  shunt  con- 
laeta  have  the  same  impedanee. 

Si(,ji7.  REVERSE  C  L  KKt.VT  RbLAY:  Edward  M.  Hewlett,  Scbenec- 
lad|r.  K.  Y.  App.  filed  (JcL  u.  1M4,  Cenprliaa  a  attlianary  field 
iMlnit  ■lathar.  an  imiMiirt  JaarMnad  bMwtaii  pak*  iharcof.  a  cm 


<i>.*90.— High  reaaiea  Clfcnit  Brcaher. 


carried  by.  the  .vmature  ifeafl,  a  rafpioealinfl  mraihiT  aduMrf 
be  imnred  bgr  lald  eaa^  aod  a  awkeh  contaet  earrlad  ir  nU  MtlK«- 
eattng  memner. 

SiftjKr   SWITCH  KKl  Kl'TAt  I  F.;  r.eorxc  Tl    Metheany,  T.ltr.a.  11.  App. 
tiled  May  1.^  ;.     .\   itivice  of  tin-  ihaijrtrr  drMril»e»i,  coin|iri*tllg 

an  insr'tr.l.  Clip  .:i I  t  casinu.  sai.J  casing  proyi.ieil  with  an  inter 
iksl  »s  reis -threiiili-.t  surface  f-irnied  near  its  lower  edlje,  an  annu'ar 
extension  fomieit  ujioii  the  ir-rier  face  of  said  casing,  said  screW" 
thnradr.i  surface  ferininatiti^  short  of  said  annular  extension,  a  f*" 
movabU  liase  inetnber  positioned  within  Said  casiiiit.  and  conligueoa 
10  said  annular  extension,  said  base  mcniber  provided  with  an  oaver 
csincaved  surface  and  with  a  central  apertorc,  aaid  member  provided 
with  a  conical,  depending  portion,  said  depending  portion  proeidaa 
with  a  caaeavcd  rcceu.  a  aiandsni  formed  integral  upon  aaid  bMJ 
mraiber,  rihi  cilrndinit  in  oopMlie  dlredlOBi  from  aaid  aiavdaio 
and  farmd  iaMgrat  with  aaid  base  mcnber.  a  block  formed  iQioa 
die  upper  cad  of  add  alandard,  fprinf-terMHW  earried  by  aaid  bloch 
"  *  an  annnlar  locking  member  poeillwied  within  aaM  caaing 


lard,  ip 

ami  an  annnlar  loekini|  mendier  poeiimiea  wiibin  aaM  caaing  »^ 
wvtirinn  aaid  have  memlier  in  a  fixed  poiilina.  aid  toddna  mrogg 
l«in  tried  tsilh  an  oulrr  aacw-lhreadcd  amiace  aad  wllb  lawaMtf* 


pniieciing  cMcaahma. 
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Thi  Mitric  Systim. 

Th«  tccreurjr  of  the  AaMncan  Institute  of  £le):trical  Engi- 
acera  tssncd.  durini  the  fitat  wedc  in  April,  a  circular  letter  to 
the  mcmbenhip,  asking  for  tlie  return  by  mail  of  a  coupon  vot« 
either  for  or  against  n:solutions  of  the  Institute's  Standardixa* 
tion  Commitloe,  The  gist  of  those  reaointioni  b  contained 
in  ihf  'r^-t  chui^v.  ii;irnt  !v,  tlutt  tlic  Institute  St.nndardization " 
Ci>iniinttcc  "iavurs  sucli  lcgi!ilatiun  by  Congress  as  shall  secure 
the  adin>iion  of  the  metric  qntcm  I17  each  department  of  the 
National  GovemmeM  u  ipcediiy  ai  najr  be  cotaistent  with  the 
public  welfare."  We  are  informed  that  ifijs  vtAet  have  been  re- 
turnci]  frotn  the  membership  in  answer  to  the  circular  letter. 
Of  these,  1,474,  or  90.15  per  cent,  were  for  the  metric  lyitem 
rcaolutions,  and  161.  or  9.85  per  cent,  were  agabnt.   It  titaa 

.'i|ilii-.ii ^  I'l.it  tluTi-  !^  an  over»hcInui-.B!y  larKi-  ^^n!:!•Hnt  among 
electrical  engineers  in  favor  of  »onie  legislative  action  which 
sliall  pave  the  way  for  the  ultimate  general  adoption  of  the  metric 
system  on  the  X'lfili  Anirricati  I'ontineitti  We  i-crtainly  think 
that  Congress  shoul<l  recognize  this  Strongly  cxiiresited  !i«nti- 
ment,  and  that  to  ignore  it  would  be  a  positive  tnjiiitiee  not  only 
to  international  comity,  civilization  interests  and  common  sense, 
but  also  to  the  engineering  and  electrical  manufacturing  interests 
of  its  t 


There  is  a  bill  in  the  House  of  Representatives  named  the 
I.itlaner  hill,  rntru^tcil  to  the  House  Committee  0:1  Coinage, 
Weights  and  MeaNure.i.  That  bill  provides  that  after  June,  190B, 
an  departments  of  the  United  States  Government  shall  employ 
the  metric  system  in  conducling  their  hu^iiu-ss  It  i*  wcl!  knuwn 
that  a  number  of  the  Gowrnmenl  ilci>iiilniciils  already  u<c  the 
metric  system  in  their  liusinc«>,  and  that  others  wmild  mily  be 
happy  to  be  permitted  to  do  so.  Consequently,  the  bill  merely 
provide*  for  uniformity  in  Government  action,  and  would  atop  the 
existing  duality  and  unnecessary  e-vpciur  nf  rmying  on  two 
systems  of  bookkeeping  side  by  side.  The  only  opposition  of 
any  dcmsequciice  comes  from  a  certain  section  of  manufacturers, 

the  Kfcat  body  of  ni.nuif.u  lun  r^  Ik  Iiik  cl!\idid  npini  llii<  ijuevtion. 
The  conservative  ek-mcnt  fears  that  if  wc  have  a  Government 
that  reckons  in  metric  imits  the  Government  will  insist  upon 
evi  r>  pari  of  :i  niaihini-  tir  a  coninuwlity  l>i-ing  In  cx.ict  r.ullinutre 
size.  It  bclicvcK  that  Uncle  Sam.  if  he  measures  with  a  metre- 
Stick  inside  of  a  yard'Stiet^  wilt  become  a  veritable  Shyhick,  and 
ilUlist  on  his  exact  kilo  of  fle>ih.  But  LNicIc  Sam  if  he  wi'rr  as 
unreasonable  ■i-'  that  might  be  ju»t  as  oppressive  imu  without  an> 
metric  system  <'h]i>  He  could  insist  on  buying  only  such  lIikU^, 
for  instance,  as  had  mainsprings  exactly  three 'cightlts  of  one  inch 
wide,  with  a  tolerance  of  no  more  than  one-thousandths  of  an 
mfh,  broader  or  narrow  cr.  When  Uncle  Sam  buys  an  article, 
however,  he  displays  the  same  reasonable  dtrsire  to  gel  the  finished 
product  in  satisfactory  working  order  as  do  ordinary  mortals. 


There  is  not  the  least  ground  for  supposing  that  under  the 
metric  system  of  measurement  things  made  by  the  foot>nrie  would 
he  discrifflioatcd  agaimt,  or  alandtrd  gauges,  tools  or  sizes  de- 
preciated. Witness  the  laet  tiiat  many  American  manufacturers 
now  sell  toots  and  commodttics  abroad  to  metrie-oting  coimtiies, 
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without  any  (iitticulty,  allhougli  tlie»e  tooli  Mere  inatle  by  the  use 
of  the  inch  or  loo^rale.  Ito  intii  Mvint  in  a  iMMne  boili  the 

IbOt-rnle  i*  made  discontented  with  liii.  ab'.nlc  because  he  adopts 
the  metric  system  and  measures  things  with  a  nictre-siick.  The 
Knglish-'ipcaliitig  poiple*  always  have  been  sUiw  to  adopt  a  good 
thing.  Venice  bad  the  present  Arabic  sjatem  o(  noiation  for  mmy 
decades  before  England  changed  from  Roman  ntimeralt  in  keep- 
ing accoinil*.  .Ml  ctnitinental  Europe  «avc  Greece.  Russia  and 
remnanu,  adopted  the  present  Gregorian  Calendar  in  i5tU>  while 
Enghmd  stack  lo  the  old  Julian  Calendar  until  i7S3,  when  the 
joined  the  procession  by  skipping  cli  vcn  days  The  Knglish- 
speaking  peoples  are  stil)  driving  ibe  lumbering  old  iamily  coach 
of  tarinrie  weigfato  and  mcaiafe*^  lo  the  hnifbtcr  of  CmtiBCOta] 
Europe,  and  to  the  joy  of  onr  ctmoncrdal  rivals.  Oat  of  Mlf" 
retpcct.  let  iu>  reiuini. 


Stanhakp  UKQnumoviiD  Caiu  Pbactki. 

Two  pafier*  on  standard  praetiee  in  tmdergroiuid  caUcs  for 

light  anf^  power  ilhlritnitiriTi  v.  ere  read  at  the  Ir  -t  iin  vlTng  of  the 
.\ini'rican  In^tiiiiie  oi  HIcctricai  Kngiiieers-  Thi.>  ii.u.i;alc  jointly 
hoir  much  room  for  improvement  exists  in  the  development  of 
insulated  wires  and  cable!>  in  regard  to  economy  oi  first  OOtt  com- 
bined with  a  large  factor  of  safety  at  hiRh  pressnres.  The  first 
paper,  a  very  practical  one,  by  Mr.  John  Langan,  on  "Standard- 
iting  Rubber-Covercd  Wires  and  Cables,"  takes  the  general  posi- 
tion that  0Kr«  is  nothing  like  rubber,  and  that  when  you  have 

I'r:ra  rulilifr.  tlicrc  mjtliiiiv:  Jikt-  thirty  |irT  ri::,x  .if  i;.  The 
creed  miglit  be  fonnulalcd  thereon,  that  there  is  but  one  in- 
•ulator,  whkb  is  rubber,  and  that  Its  proportion  is  thirty  per 
eent.  Therefore,  we  should  draw  all  specifications  for  cables  in 
sndi  a  manner  as  lo  make  sure  that  in  their  dielectric  ccMnposi- 
tlon  there  exists  30  per  cent  of  pure  Paia  and  let  the  remaining 
ja  per  cent  look  after  itaclf. 

It  is  quite  true  that  nany  of  our  best  cables  have  about  30 

per  cent  of  l';ira  r ubVi  r  in  iVi^'m,  but  the  subject  is  far  too  broad 
to  be  delimited  in  thti  way.  Pressures  of  tong-ditUi»ce  diiitri- 
botioa  are  steadily  ri^.  It  is  now  Standard  practice  to  operate 
overhead  lines  at  f«  vitovnits.  to  test  special  forms  of  apparatus 
at  aoo  IdloToltK,  nu^i  lo  operate  underground  lines  at  11  kilovolts. 
Certain  portions  of  underground  cihle  in  the  United  States  are 
oiwrtting  at  ao  kilovolts.  I1ie  industry  is  restricted  to  some 
extent  to-day  by  reason  of  the  expense  of  insulating  cables  for 
hifth  pressures.  Rubber  is  by  no  means  the  only  good  insulator 
to  employ.  It  withstands  a  stress  of  from  ao  to  40  kilovolts  per 
millimetre;  but  it  is  one  of  the  very  few  elastic  or  non-rigid 
i>  .iiLi'tir"!.  It  is  also  obtained  by  electric  cables,  in  i-ompetition 
with  aiitoinubilcs,  at  a  constantly  iiK-rcasing  cost,  and  in  a  con- 
staMly  decreasing  degree  of  purity,  from  the  tribes  that  bhabit 
tropical  forests. 

It  is  doubtful  if  there  could  l>c  a  more  valuable  iiidu»lrial 

discovery  .-it  this  time  thitn  an  initiating  stibitance  of  large  dielec- 
tric sIreiiKth.  diirnbility.  pti.-ibility  and  lOW  COSt.  The  SCarch  foT 
such  a  nat<^n;il  amonK  coinpo'.iiion^  i^  wide  open.  In  the  case 
of  a  search  for  conductors  like  copper  there  appears  to  be  a  law 
of  Nature  limiting  the  requirements  to  pure  metals,  so  that  the 
h<  Iil  is  quuk'v  <'xfi.iiivit<l ;  litit  i--  to  in^i:",il<'rs  t-tirlK'x'i)  in  a 
metal  shcathinK.  like  paper,  vanu&hed  cambric  and  the  like,  there 
appears  to  he  no  inch  limilaiion,  and  either  a  compound  or  a 


mixture  of  .substances  might  at  any  tiipe  be  found  capable  of 
mtt/tat  the  demand.  Praetioa  aMns  tcndiflg  lo  demand  a  factor 

of  safety  of  at  least  three,  in  the  purchase  of  high-tension  cables, 
as  far  .IS  workiuK  pressures  of  li  kilovolts  at  le.ist  Much  e.v 
perimenlal  investigation  and  practical  experience  will  have  to  be 
accumulated,  however,  before  the  underground  cable  can  be 
fully  slandardiied. 


A  RbCBNT  LiCHTtNC  RiVAl. 

Central  .station  men  have  perhaps  noted  the  recent  attcnpta- 
to  produce  a  Wclsbadi  burner  capable  of  working  upside  dowa 
so  as  to  give  imobstructed  light  below  it.  With  the  ordinary 
Wclsbadi  they  are  already  only  too  familiar,  and  the  effect  of 
the  new  arrangement  will  be  watched  with  keen  interest.  So 
far  .1'  vvc  i-j^e  seen  the  upside-down  burners  they  ji.i.  i:  been  unly 
very  moderately  successfttl.  The  trouble  seems  to  be  that  unless 
the  gas  is  under  more  pressure  than  la  gcneraOy  permitted  there 
is  a  tendency  ,t.  ^mr  ki-  that  greatly  diminishes  the  usef  Mlm  of 
tlie  light,  while  the  heat  damages  the  finish  of  the  fixtures.  These 
are  praoticBl  obJectionE  that  may  or  may  not  be  ovoreo'nMv  hut 
beyond  them  '^c  r.^hcr^  tvcn  mriri-  (tifTmi!*  In  nvoid.  Hie  color 
of  the  n)<uitlc  buriitr  is  i<ut  clutigcJ  by  Jiivtrsion,  and  so  long 
as  it  remains  of  the  prevalent  hue  it  will  be  unpopular  in  many 
t'leld!.  It  is  doubtful  indeed  whether  the  color  can  be  materially 
changed  witbotit  affecting  the  efficiency  injuriously,  since  that 
efficiency  is  largely  due  to  the  very  selective  radiation  that  causes 
the  greenish  light.  More  than  this,  it  is  difficult  to  see  bow  in- 
verting the  mantle  really  is  of  much  service  to  the  diati'ibutlOB 

liKlit,  «ii,rc  thr-  l.'ip^r  of  the  .'-.i.intlf  is  -l:g1u  :iiid  the  downward 

illumination  rather  weak  in  either  form  unless  a  reflector  be 
used,  in  whidi  case  tiia  reaidia  would  ba  sabatantially  aKiEe. 

The  f  irt  i-  t;;:>t  :i  great  'leal  -.oo  much  has  beef,  niaile  <,{  the 
natural  distribution  from  flames  and  glow  lamps-  The  latter  are 
generally  and  advantageously  placed  widi  axes  inclined  consid- 
erably from  a  vertical,  and  if  nny  parricu!.ir  d!=tri^iition  of  light 
is  wanted  it  is  much  more  eftectivciy  obtami-il  by  a  reflector  than 
by  dunging  the  form  or  axial  position  of  the  lamp  itself.  The 
same  fact  hotcLs  good  for  gas  lamps  of  all  kinds,  and  granting 
that  downward  illumination  is  wanted  for  some  particular  pur- 
pose, the  ordinary  Welsbachs  can  and  do  obtain  it  efficiently  by 
reflectors;  and  that  is  subsumially  all  that  the  inverted  Wels- 
bachs are  capable  of.  On  the  whole  we  cannot  see  that  this  new 
form  of  an  ol<l  lamp  is  ,iny  more  of  a  mcn.-icc  to  the  centr.1l 
Station  man  than  was  and  is  the  old  one.  The  only  real  mettace 
is  the  extreme  cheapness  of  light  from  the  mantle  bunieta.  but 
nnlil  the  color  thereof  Is  remedied  it=  q  trility  will  stand  against 
their  use.  With  arcs,  Xernst  lamps,  Hewitt's  and  metallic  or 
graphitited  filament  lamps,  the  central  statian  man  will  be  in  a 
Iirr  tti  ^rxid  (Ki»llion  t"  make  -i  winning  fight  against  the  Wels- 
lijch  ill  all  its  forms  when  he  gets  ready  fo  do  so.  The  electric 
arc  cm  mafco  a  good  ligtlt  against  the  "gas  .^rc  '  p.ir'.icularly  if 
the  flaming  ate  gets  down  to  a  broad  oommercial  basis,  and  the 
ethers  mentioned  can  carry  the  conflict  into  smaller  units.  So 
long  as  the  central  stations  discourage  the  small  consumer  he 
will  very  naturally  take  to  Welsbachs,  but  when  they  get  really 
ready  to  carry  the  war  into  Africa  the  munitions  are'  ready  at 
hand  Tfu-  ll.ir  : :ii>;  ,ir.  is  .nctiially  the  cheapest  known  illuminant 
for  work  on  a  large  scale,  beating  out  even  the  gas  arc  imder 
its  most  favorable  conditions,  and  the  new  crop  of  incandeaecnia 
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can  putsh  the  Welsboch  bird  even  in  price.  When  centnl  •!>.- 
tions  K<rt  out  after  (he  cheap  IJfbtillt  tMMIMM  it  will  tw  tlieifS 
if  thejr  keep  up  witJi  the  timej.  . 


CoMHHA-nON  POU  LiHIC 

'there  is  rightly  a  eonfstaiitly  incrcMing  tendency  for  electric 
light,  railway  and  telephone  companies  covering  the  same  terri- 
tory to  ooRsofidate  pole  line*  in  the  oatlytng  diltrfctt  wherever 
poisiblf,  thorcby  saving  llu  i  vjum-i-  di  ■■  p  .rritc  sets  of  pole  lines 
as  well  as  improving  ihc  general  appearance  of  (he  stre«t».  'l  iie 
neoeascty  ot  keeping  dectric  and  tdepbone  wire*  well  apart 
on  conibinatioti  ;-<-ilf  linis,  of  t  iii-t  nirilrcs  advi.sabic  the  use  of 
longer  poles  than  would  usually  be  needed  if  the  two  line:!  were 
MfWMe.  Where  two  oonpanies  ocenpy  tiie  same  poles  the  ques- 
tion always  comes  up  as  to  (he  proper  location  of  the  various 
wires.  Sometimes  this  is  worked  out  on  common  sense  engi- 
neering lines  and  sometimes  it  is  a  result  ot  an  arbitrary  decision 
by  the  muiagtment  of  one  of  the  companies  owning  the  lines, 
tKis  decision  being  virtually  backed  up  with  the  convincing  argu- 
ment "Do  things  our  way  or  not  at  all."  Sound  engineering  prac- 
tice usually  places  the  heavy  wires  cm  the  top  cross  arms  and  the 
small  tdephone  or  signal  wires  on  the  lower  cross  arms.  There 
are  two  good  and  iuffieient  rea  ■  :     I'nt   •Ip-     llir  (t  ic 

phone  and  signal  wires  are  more  likely  to  break  than  the  light- 
ing and  power  wires.  Pnnheimore.  there  are  nsoaUr  more  of 
them  on  a  pole  than  thrrc  n'f  licHtinc  ind  power  wires,  Tlie 
chances  are,  therefore,  much  greater  that  telephone  wires  if 
placed  on  the  top  ctui-i  arms  w  ill  (aN  among  (he  light  and  power 
wires  than  that  the  light  and  power  wiies  will  fall  upon  the  tele* 
phone  wires.  With  telephone  w  ires  00  the  lower  cross  arms  fliey 
simply  fall  on  the  ground.  The  other  good  reason  for  placing 
the  light  and  power  wires  on  the  top  cross  arms  is  that  tlic  tele- 
phone lines  are  worked  oa  hy  linemen  mnch  more  than  light 
and  power  wires,  and  they  are  less  dMiKcri f'  •  Um':'i.iii  !o 
pass  through.  With  the  tight  and  power  wires  on  the  lower 
cross  arms  tdcphcme  linemen  must  pass  &nwgh  them  every  time 
work  i>  done  on  the  telephone  lines.  They  are  not  only  in  ojn- 
slant  danger  from  passing  Uirough  these  lines  so  frequently,  but 
there  is  always  a  chance  that  in  stringing  new  lines  they  will  get 
a  cross  between  the  wire  that  is  being  strung  and  the  electric 
light  wire.  Taken  all  together,  it  would  seem  that  no  worse 
ernui0ement  could  he  proposed  than  that  of  placing  telephone 
wires  on  the  top  cross  arms  when  it  can  be  avoided;  yet  this 
is  bcinff  done  in  sone  pbees  under  the  method  of  arriving  at 
decisions  before  mentioiieA 


VotTAOE  Regulation, 
It  should  hardly  be  neoessaiy  to  call  attention  at  diis  hie  day 

to  the  importance  01  good  voltage  regulation  to  central  station 
service.  Next  after  reliability  of  service,  good  voltage  regula- 
tion is  mo^t  essential  in  giving  customers  satisfaction.  Without 
it  tow-efhctency  lamps  must  be  used.  With  it  high  efSciency 
bmps  are  feasible  which  win  reduce  the  eost  of  supplying  light 
more  th.in  anything  except  radical  changes  in  generating  .ippa- 
ratus.  In  spite  of  these  facts,  which  have  been  dwelt  upon  for 
years,  there  are  scores  of  central  stttion  systems  on  whieh  the 
voltage  regulation  is  very  bad.  j\s  a  rule,  there  is  no  excuse  for 
such  bad  conditions.  If  a  central  station  company  will  figure 
wh«t  poor  vOhkge  regulation  costs  it  in  the  shape  of  lamps 
buminf  below  good  eflkieiKj  on  one  hand  and  cxccsiivc  lamp 


renewals  due  to  over-voltagie  on  the  other,  it  will  nsually  find 

that  the  loss  will  fully  jusli^r  the  cost  of  the  necessary  chtngta 
to  secure  good  regulation. 

These  changes  may  consist  in  the  purchase  of  automatic  voltage 

regulators  to  be  placed  on  the  generators;  the  purchase  of  addi- 
tional feeder  copper;  the  securing  of  better  switchboard  altenU- 
ance,  or  ih<>  combination  of  these  remedies.  There  is  now  less 
excuse  than  there  nied  to  be  for  poor  voltage  regulation  at  sln- 
don  bus-bars  becaose  of  Uie  presence  on  the  mariiet  of  automatic 
voltage  regulators  which  will  maintain  a  steady  voltage  under 
exceedingly  trying  conditions  of  mixed  fluctuating  power  and 
lighKng  load.  It  is  cerubily  short-sighted  for  a  company  hnv- 
ing  poor  volt.nge  regulation  and  not  furnishing  free  lamp  re- 
newals, to  argue  that  since  lamp  renewals  cost  the  company  noth- 
ing, good  voltage  regulatUm  is  of  secondary  mporlMMe.  If  the 
voltage  is  above  normal  part  of  the  time,  the  ni'ilorr.ci-  chjccts 
to  the  poor  service  when  it  is  not  above  normal,  without  con- 
sidering that  the  high  voltage  causes  excessive  lamp  ccnewab. 
On  the  other  hand,  H  the  voltage  is  below  nomu],  the  customer  is 
not  being  given  Ae  results  he  should  get  for  his  money,  to  say 
nothmg  of  his  objections  to  a  dim  Ught 


Concerning  Electric  Heating, 

In  these  days  wiien  central  stations  are  actively  looking  for 
new  business,  it  strikes  tti  that  a  Httle  more  attention  to  the  uses 

of  electricity  for  heating  would  p:iy  well.  Plants  here  an  J  iIn  ;e 
have  been  devoting  some  attention  to  the  subject  for  a  few  years 
past,  especially  in  connection  with  flat-irons,  hot  it  has  not  been 
[iiir-iKil  v\it";  much  vigor  r-  n  fr-.\  Th;Te  has 

been  ranch  hesitation  in  favoring  a  use  for  energy  in  wluch  full 
lighting  rates  are  evidently  out  of  place,  even  when  rates  in  thcm<- 

selves  profitable  can  be  obtained.  There  are  at  present  available 
all  sorts  of  heating  appliances  at  reasonable  prices  and  of  good 
quality  Whidi  would  give  the  central  stations  good  revenue  if 
their  use  were  eneonragedt  and  the  load  is  one  which  in  itself  has 
usually  proved  to  be  desirable  in  that  it  tends  to  level  up  the 
hollows  in  the  load  curve.  Moreover,  it  is  a  use  that  when  once 
made  eoonooiicatly  possible  will  persist,  while  some  other  popular 
uses  vrill  not  For  example,  the  very  extensive  use  of  electric 
signs  now  t'vijrtit  is  one  that  may  feci  scvi-rtly  the  first  incursion 
of  liard  times,  as  representing  a  fashion  rather  than  a  daify  ncoes* 
sity  of  commerce.  Once  get  eketrie  appliances  into  the  house- 
hold, shop  or  faclrir\  ,  !:i  ■»  e  .  f  r,  ,ind  they  will  slay  so  1jm^>.  r  ;  th^  y 
give  good  and  reasonably  economical  service.  On  the  other  hand, 
applianoes  the  practical  value  of  which  is  not  immediately  evi* 
den^  are  easily  displaced. 


The  policy  of  the  gas  companies  has  been  very  far-sighted  in 
this  respect  Instead  of  making  rates  to  penalize  the  small  con- 
smner,  they  have  favored  him^  perhaps  even  unduly.  They  have 
made  it  possible  by  permtent  and  libetal  expbiitation,  for  the 
snia!)  cons  imcr  lo  he  introduced  on  an  economic  basis  to  all 
manner  of  gas-heating  appliances,  and  they  are  getting  ready 
10  raid  the  motor  business  with  small  gas  engines  in  a  way  that 
may  before  long  be  felt.  The  moral  effect  of  this  policy  is  at 
once  felt  through  the  community.  A  householder  who  finds  that 
a  gas  range  is  cheaper  than  a  eoni  latigc^  and  that  a  gas  log  it 
not  to  be  despised  as  an  occasional  auxiliary  heater,  will  ftoi- 
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enlly  not  ttiink  it  worth  bit  while  to  run  an  additioaal  Nil  for 

electric  tights  ;  mid  lie  an  easily  nnJc  friend  of  (hr  f:a<  enytine. 
And  thai  is  the  policy  thai  we  expect  of  our  central  statioa 
Mendi — to  devciop  tnry  field,  aid  and  new,  th;ii  promises  niti- 
mate  profit «,  and  to  occupy  it  to  fuHjr  that  the  other  iellow  can* 
iiot  get  a  foothold.  The  ctectric  heatingr  appliance  b«stne«4  at 
the  prlcet  of  energ.v  ordinarily  met,  caim.  '  at  i.Ttscirt  be  a 
very  targe  iieoit  but  in  certain  jiiiants  it  can  tw  iiiade  thoroughly 
profiiabh  a*  a  source  of  additional  load.  Onoe  show  a  man  that 
iteeltic  cookiiiR  apparatus  and  the  lUie  K  wonderfully  handy  and 
fcaaonably  cbcap^  and  he  will  keep  it  in  use  and  add  to  the 
stathmTs  revenue  >car  after  year.  In  stimnier  and  in  the  warmer 
partji  of  our  country,  th--  lim  li  wi  i'k  Lan  be  followed  up  with 
good  results,  cspectally  when  the  statiun  u««s  faydrauhc  power. 
Some  of  the  Sonthem  Califontm  plants  have  built  up  quite  a 
large  business  in  this  way.  selling  energy  at  lo  4  cents  per  kw- 
hour  ami  compcbng  vcr>-  *acccssiully  with  gas  at,  !>ay,  $1.50  per 
thoMsnd  cubic  feet. 


Attempts  at  ordinary  air  heating  by  electricity  have  not  been 

satisfactory  at  a  similar  prir  e.  :i"r  is  it  to  be  expected.  On  the 
Other  band,  gas  for  this  purpose  fails  in  similar  fashion,  save 
as  an  oceasional  atutiliary.  Gas  heat  as  ordinarily  used  is  ex- 
trrrnrlv  'virl  frr,m  the  hygienic  standpoint.  It  vitiates  the  air  very 
seriuusiy  indceii,  and  the  nuMstiirc  produced  by  the  combu-stion 
makes  iiself  a  nmsancc  unless  there  i>  very  thorough  ventilation. 
Of  course,  there  are  places  where  coal  is  high  enough  in  price 
to  give  electric  heating  a  dunce.  It  has  t\xn  now  been  found 
that  electric  radi.itors  can  be  made  useful  in  bathrooms,  bedrooms 
and  the  like,  at  a  cost  that  is  not  prohibitive.  With  energy  down 
to  a  or  3  cents  per  kw-hour,  and  especially  when  its  use  for  this 
sort  of  work  can  be  kept  off  the  Jicak  of  the  load,  there  is  chance 
for  a  growing  business.  Of  course,  it  is  clear  that  there  are 
many  plants  which  coold  not  profitably  meet  such  a  price.  On 
the  other  hand,  there  arc  many  which  can  and  do  make  such 
quotations  even  for  load  carried  over  the  peak.  The  miscel- 
laiiceus  thermal  uses  of  electricity  can  he  carried  at  better  prices, 
air  heating  reprc'eming  the  less;  k- '=cral  and  mo<t  unfavorable 
case.  We  know  of  plenty  of  hydraulic  phu;.-.  where  a  thousand 
kW'honrs  per  day  of  off-the-peah  load  would  not  be  loofccd  at 
with  cniiicmpi  even  at  .1  ccuIn  per  onit.  It  thouM  be  noted.  Mo, 
lUm  this  kind  of  li>ail,  lieing  mainly  off  the  peak,  does  not  bear 
heavily  on  Ihc  capacity  of  iraiislfrmers  or  of  the  distribution 
system.  At  the  pfice  mentioned,  electric  kitchen  equipment  is 
not  o«lcla!.s«d  in  economy  by  chher  coal  or  gas.  Experience 

has  shown  J-Cent  energy  is  :itM>ut  on  a  p,ir  with  dolLir  yas 
hi  cooking  ajvaratus,  and  it  is  reasonably  certain  thai  dollar  ga5 
is  cheaper  than  anthracite  at  the  cost  now  comRion  away  from 

the  anthraciti-  district"  Kv.-ii  with  cmrRv  :<t  4  to  5  cents  per 
unit,  the  electric  ox>king  and  miscellaneous  I  raiiiig  i^  on  a  par 
with  the  use  of  coal  at  f6  to  I7.S0  p*r  ton.  Here  it  a  field  for 
exploitation  wnrtli  -.rlun^  ctTorl  (ir.iiitiiig  lor  the  present  that 
beating  on  a  large  scale  by  electricity  i>  tai>  costly,  there  still 
remains  a  chance  for  putting  in  the  auxiliary  and  miscellaneous 

healing  ai>ii'i.iiu cs  on  a  n..iiiicI  economic  basi*.  The  ft»S  com- 
panies make  iK>  prctcnsi  of  competing  with  cal  for  K<'"cral  house 
licatix«.  but  they  derive  large  revemie  ftiMn  j-.ist  the  cI.ks  of 

work  bete  referred  to,  a  revennc  which  is  thoroughly  available 
il  the  central  >tiitnjn  will  really  get  after  it  in  eamctt. 


iMLATtD  PlAMTS  At  NOM-PtAK  LOAlk 

One  possible  relation  rif  i-.c lated  |il-iiU=i  to  ^cnlr.il  station  busi- 
ness whicit  does  not  seem  to  have  been  given  the  attention  de- 
served is  that  of  supplying  such  plants  with  cutteot  dnriiig  periods 
when,  on  aeoount  of  the  light  toad  or  the  absence  of  steaa  heat- 
ing they  can  only  operate  at  very  poor  economy.  As  is  well 
known,  the  operation  of  an  isolated  electric  light  or  power  plant 
is  in  many  catet  justified  only  by  the  fact  that  exhaust  slean 
can  be  used  for  heatfaig  the  building;  during  the  summer  the 
kw-hour  cost  becomes  high  unless  it  is  Nery  large  vt  so 
situated  lh*l  there  is  plenty  of  room  in  which  to  install  econom- 
Wal  typas'of  apparatus.  There  are  certain  other  plants,  etipf 
cially  those  driven  b-.  s  !■■  •  hk  ::-  wli  a  i  .|n:ration  24  hours  a 
day  is  an  expensive  proposition,  although  they  can  doubtless  be 
operated  on  good  economy  during  the  evening  peak  load.  Not  a 
few  isolated  plant  ;  are  opemler!  hy  ,  t  ntml  -i  irinii  supply  during 
period*  when  they  cannot  operate  ()r<jfitjb;j  themselves,  and  ihisi 
is  a  matter  which  will  bear  looking  into  .still  further  in  plaoss 
where  central  sutiom  men  have  taken  it  for  granted  that  once 
an  isolated  plant  is  installed  there  is  no  further  hope  for  doing 
business  with  the  owner.  a  matter  of  fact,  he  may  Ix-t-onie 
a  very  desirable  customer,  helping  to  increase  the  non-peak  central 
station  load,  tn  such  eases  the  customer  carries  the  heavy  readi- 
ness-to-scrve  investmeii'  wliich  otherwise  tile  central  station 
would  have  to  bear.  While  the  kw-hour  consumption  may  not 
be  very  great  during  the  Hght  load  hours  of  an  isolated  inttalh- 
(inn.  it  i-  iiev  i  rli;e!  j^-  n  desirable  fl  1  nf  business.  When  il 
comes  to  supplying  an  isojated  plant  with  what  is  usually  called 
a  break-down  tervke— that  Is,  a  service  available  for  use  at  any 
hour  in  case  of  break-down— it  is  a  very  different  proposition, 
as  the  Central  station  must  be  prepared  to  take  load  at  the  peak 
at  any  time  RcadineSt-UMerve  diatges  OH  isolated  plants  which 
are  likely  to  be  thrown  on  at  aiqr  moment  in  this  way,  should 
justly  be  Od  a  parity  with  the  nadincss-to-scTve  charges  paid 
by  any  Urge  1 


Rates  for  "Non-Peak"  Loau. 

\\V  are  inclined  to  think  that  tntufficicnt  attention  has  been 
given  by  oetttral  station  managers  10  the  question  of  motor  and 
other  k>ad  which  sronld  not  come  on  the  peak  during  the  months 
of  November,  December  and  January.  The  capacity  of  the  ma- 
jority of  central  stations  operating  under  normal  conditions  must 
be  determined  by  the  demand  for  energy  about  6  p.  m.  during 

thcve  Ihree  months  of  the  year.  It  has  been  the  r,.-,  1  ant  .  -  1 
the  more  progressive  companies  to  Aatten  out  this  winter  peak 
by  various  schemes  for  securing  toug-honr  users  for  both  lamps 
.ind  nn'tor>  NcM-rtlieUss,  the  majority  of  ihc  long-hour  users 
are  on  during  the  winter  peak  as  well  a.s  during  the  hours  when 
the  general  demand  for  energy  is  k>w.  Whenever  it  has  been 
suggested  in  discH>'-ii>ns  of  this  matter  at  conventions  and  else- 
wtlere  that  ."Utall  industries  u-ing  motors  migbt  l»c  secured  as 
customers  at  low  rate*  with  the  express  stipnlntiofl  liMt  power 
should  not  I'c  -.)«ed  during  the  winter  peak  load  hoUft.  aOtlK  One 
has  invariably  raised  ilic  objection  that  the  central  station  must 
be  prepared  to  deliver  t\\cz^\  ulicncvcr  it  i^  demanded.  an<l 
that  attempts  to  reguUic  ilut  hours  when  tlie  customer  will  use 
it  are  failures. 

llie  objection  has  al*o  been  raised  that  such  a  contract  i» 
difficult  to  enforce  because  theoretically  it  take*  n  patrolman  to 
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delentiinc  whcihrr  ^iK-cial  contract  cu^tomen  ire  wbl(  POWM 
during  Ihc  wiat«r  p««k  hour*,  and  second  b«raiisc  rvcn  if  they  arc 
itting  the  power  in  violation  of  their  contract  during  such  hours 
thoy  «rr  hkely  to  objiH't  «trcniiou5ly  tr>  shutting  down  if  lh*y 
happen  to  be  in  need  of  power,  during  the  pndilbited  time.  While 
lhe»e  argnmentt  sotmd  plautiUc  and  have  much  of  truth  in  tliem 
the  fact  remains  that  the  (>lan  01  taking  certain  customers  at 
low  rate  contracts  wbkh  expressly  stimulate  that  power  ihail 
not  be  Med  during  the  winter  pealc.  load  hours  i>  being  veir  «uc- 
crssfully  pnt  in  practice  in  a  number  of  cities  The  most  notable 
example  iii  Montreal.  Canada,  where  numerous  lactone*  in  con- 
eidcration  of  low  rate*  for  electric  energy  shut  down  during  the 

•vinter  h'-f  n-  the  donicsii,-  lighting  leiad  comes  on  W'r  recently 
prmtisl  an  accr.nnt  of  ibc  plan  put  into  effect  at  Rockford,  111., 
for  automobile  charging  M  a  rale  comideraUy  bdow  the  regular 
lighting  rale  with  the  express  stipulation  in  the  contmct  that 
charging  is  not  to  be  done  during  certain  hours  which  correspond 
to  the  winter  peak  load  period. 

Several  yean  ago  we  mentioned  the  low  rate  contract*  made 

at  Red  Oak,  Iowa,  for  the  operation  of  refrigerating  machine 
motors,  which  the  central  station  contpany  has  the  option  of  cut- 
ting off  during  its  peak  load  hours  if  it  daires.  Most  of  the 
central  station  companies  with  contracts  for  city  water  pumping 
have  taken  these  at  a  figure  much  iotiver  than  they  could  aSonl 
if  it  were  not  that  they  eontnl  of  tiie  hours  of  pumping, 
so  that  they  do  nitt  conic  on  during  the  light ini;  pi  ik.  We  have 
in  mind  another  enterprising  central  statiun  company  in  a  town 
of  30,000  inhabitantt  opcratioff  a  very  economical  elcctiic  and 
luit  water  plant,  which  maintains  a  load  factor  on  week  days  of 
55  per  cent  lor  14  hourn.  I'll*  economy  of  pro<luctton  in  litis 
ease  is  in  no  small  degree  due  to  the  high  load  facloir  maintaifieil 
through  a  large  number  of  factories  taking  ]x>wer  under  con- 
tracts whirh  e)rt>rc>Nly  •.tiinilaie  that  at  the  company's  request 
1  ^hall  not  be  used  during  certain  houn,  these  hours  being 
diucly  calculated  so  thai  the  factory  pcttmr  Uicrs  shall  not  come 
on  at  the  top  of  the  winter  peaV,  and  at  the  same  time  shall  not 
t>e  seriously  irconvcniciiccd  by  being  obliged  to  shut  down  during 
these  hours.  Many  of  these  factories  operate  day  and  night 
flhifts.  It  w  a  simple  matter  for  them  to  arrange  their  shut-down 
pcrii>d  (o  (:o\rr  the  ciiitra!  station  CDnipany'-  winltT  pc.ik  hours. 
Cviural  .station  managers  have  been  too  iniicli  inclined  to  accept 
without  question  the  asmriion  that  manufacturing  companies  can- 
not be  induced  to  change  their  working  hours  to  accommodate 
ll^t'  central  staliou.  The  ordinary  factory  huur«  do  not  greatly 
Overlap  the  winter  peak  load  hoars  and  in  many  eases  it  is  an  easy 
maticr  tt)  change  them.  When  there  is  otTrreil  the  ir!rl<;cpment 
of  cheap  power  in  consideration  of  shutting  do^ti  during  this 
short  period  eveiy  day  for  three  months  of  the  year  a  faetoty 
manager  is  more  than  likely  to  consider  the  proposition  .seriously, 
as  the  example  of  Montreal  demonstrates.  Even  uhcrc  a  factory 
is  running  overthne— that  is,  when  the  regular  foroe  is  woridng 
days  and  also  a  few  hours  each  evening— it  it  an  eo^  matter  to 
make  the  supper  hour  from  $  to  6.15  rather  than  from  6  to  7. 

In  many  cases  it  is  iH>t  necessiry  to  itisist  upon  the  non-peak 
clause  in  such  a  contract,  as  the  central  station  onlinarily  has  (or 
shonl<i  hivel  receive  capacity  over  an<l  above  its  maximum 
winter  peak  load.  There  is  no  reason  why  this  reserve  should  not 
be  operated  to  cariy  customers  on  non-peak  contracts  who  may 
be  especially  denrons  of  operating  during  pea,k  hours;  anf  if  for 


any  reason  the  central  station  b  obliged  to  call  on  its  reserve 

capacity  for  its  regw'rir  Ismp  rincl  mntcr  l-irnl.  the  mii-pc.ik 
customers  can  be  notified  by  telephone  and  the  .situation  at  once 
relieved  without  difficulty.  Whetmr,  hawewr,  a  large  mimber 
of  non-peak  contracts  are  entered  into  a  manager  eannot  Impress 
too  simngly  on  a  customer's  mind  that  his  is  a  non-peak  contract ; 
and  the  ordinary  use  of  power  during  peak  load  periods  by  noil> 
peak  customers  should  he  discouraged  even  though  he  may  have 
(he  reserve  otpodty  to  serve  them  most  of  the  time.  If  diese  non* 
peak  customers  once  get  in  the  habit  of  using  power  during  the 
peak,  they  are  apt  to  consider  it  a  hardship  if  they  are  occa- 
sionally aiked  to  (hut  down;  whereaSi  if  diqr  afu  ordinarily  shut 
down  during  the  peak  anyway,  it  is  aoccpled  as  a  matter  of 
course  as  a  part  of  the  low  rate  contract 


The  unusually  tou  rates;  which  arc  made  to  non-peak  users  arCt 
of  course,  based  on  (he  fact  that  maity  of  the  fixed  and  runuiiK 
charges  in  a  central  statkm  are  supposed  to  be  taken  care  of  hy 
the  ordinary  r;ile^  for  electric  service  which  is  likely  to 
come  on  at  the  peak,  and  that  the  non-peak  customer  is  entitled 
to  use  energy  at  a  little  above  the  operating  cost  of  production 
without  figuring  much  for  interest  aisd  rlLprvr' ntioii  on  tlu.-  plant 
and  distribution  system.  The  practical  effect  of  non-peak  con- 
tracts is  to  give  the  central  statioa  double  use  of  a  part  of  it» 
capacity  Tlic  '.i|nit;i1ili.'  rate  for  thi^  non-pcalc  hii-inc;!  would 
seem  to  be  one  which  would  charge  the  non-peak  customer  with 
some  of  the  interest  and  dcprtdatiba  on  the  pbnt,  Icavliig  ifae 

brLlaiii  c  .  if  thi  ,f  fixi-il  rr,st«  to  »>«  borne  by  the  peak  ii?er  in  the 
usual  way.  Ai  a  matter  of  fact,  where  non-peak  users  arc  fac- 
tories employing  motors  a  large  number  of  hours  per  day,  the 
fixed  charges  become  such  a  small  percentage  of  the  total  cost 
to  the  customer  that  the  adjustment  of  this  point  is  not  one  ol 
very  great  importaiue  in  nuwl  cases,  in  the  ease  of  smaller  in- 
termittent noo-pcak  users  it  cuts  much  more  figure. 


The  greatest  dHBculty  abont  making  non-peak  rates  lo  snail 

consumers  lies  in  enforcing  the  coi.tract.  There  is  no  check  upon 
the  small  intermittent  user,  and  the  company  cannot  afford  to 
wstek  what  ia  going  «a  as  in  the  ease  of  the  large  power  user. 
To  insure  keeping  such  sin.all  Uicrs  off  the  winter  peak  would 
necessitate  a  patrolman  or  a  rather  expensive  electrically-oper- 
ated switch  uiith  a  reliable  clock  for  opcumg  and  dosing  the 
circuit  at  eairh  customer's  premises.  Should  there  be  any  difli- 
cnlty  about  enforcing  non-peak  amtracti  by  larger  |io«cr  users, 
such  an  appliance  for  cutting  in  and  out  would  be  feasible 
This  whole  subject  of  non-peak  contracts  is  worth  more  attciir 
tion  than  it  has  been  receiving,  for  upon  it  depends  die  securing 
or  the  losing  of  important  long-hour  businc**.  which,  however, 
can  be  obuined  only  at  very  tow  rates  which  will  compete  with 
isolated  plants.  It  is  perfectly  es-ident  that  a  central  station  com- 
pany «ith  cciMioniical  genrraluig  apparatus  should  be  alilc  to  sell 
encrg)'  at  a  small  profit  to  factories  having  small  plants  of  their 
own.  The  load  factor  on  these  isolated  plattts  may  he  excellent 
and  the  cost  of  production  low.  but  the  central  station  company 
ahouid  be  able  to  beat  tlic  iiKilated  plant's  figure  and  nuke  a 
profit  The  cemrat  station  can  affoni  to  make  a  better  figure  Ibr 
non-peak  load  than  for  load  which  comes  on  the  i>cak,  and  there- 
fore >hould  it&nd  a  better  chance  of  securing  this  class  of  busi- 
ness at  a  profit  on  a  non-peak  contract  Aan  on  an  ordinary 
contract. 
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«o6  ELECTRIC 
A.  I.  E.  E.  Election. 

The  following  communifaiidii  fnmi  Dr.  Ijouis  Bell  was  re- 
ceived too  late  for  class ificaiii>ii  under  "letters  to  the  Editors" : 

I  note  with  regret  the  acrimony  that  seems  to  have  been 
aronscd  in  the  matter  oi  the  A.  1.  E.  E.  dection.  I  do  not  dr»irc 
to  raise  the  question  of  fitncst  between  two  genllemen  for  both 
of  whom  I  have  hJch  recanl.  Imt  the  tuni  which  the  eontnveny 
has  taken  sbonld  cenaiidy  evoke  a  proteit  from  the  membert 
who  midc  outside  the  immediate  neighborhood  of  New  York 
Ciljr.  The  Ameiiam  ImtitiMe  of  Electrical  Engineers  is  siq>- 
poacd  to  be  a  natiodal  and  not  a  local  organization,  and  if  prefer- 
ment is  to  be  based  up  utivity  in  the  New  York  meetings  it 
is  high  time  either  to  chiugc  the  Constitution  accordingly  or  to 
make  some  drastic  reforms  :n  liu-  wHrVin.;-  ni  the  central  or- 
ganisation, 'nic  wishes  of  the  member*  ;i»  were  indicated 
by  the  nomination  paper?  and  apparently  shewed  in  >piti'  of  a 
rather  scandalous  attempt  at  electioneering,  that  Mr  Rice  was 
desired  fdr  president,  and  Dr,  Sheldon  for  vict  iirisnlcri!.  Why 
the  directors  in  making  up  their  oAicial  ticket  should  have  dis- 
regarded this  1  am  at  a  lou  to  understand,  for  their  action  was 
necdlcM,  there  being  full  provision  for  election  of  candidates 
not  on  this  tkleet.  if  (he  volitig  membenhlp  to  deriiei.  If  thh 
action  is  to  be  taken  as  a  Mibenle  attempt  to  influcnee  voters 
by  giving  them  the  choice  of  voting  Dr.  Sheldon  into  the  presi" 
dencjr  or  ignoring  him  altogether  then  the  sooner  the  directors 
drop  this  kind  of  ward  politics  the  better  it  will  be  for  the  In- 
stitnte.  The  whole  proceeding  strikes  mt  :i  -  iK  rr  g.it  ry  1 1  the 
dignilv  «f  what  ought  to  be  a  representative  jiaUu:ial  l^mly. 

A-  :n  .1  tivity  in  the  New  Ytirk  section  as  a  priTe<iuisite  for 
oflice,  the  less  5.aid  the  belter,  .\ctivc  workers  have  always 
been  apprecialf(l  in  the  Institute,  but  it  should  be  remembered 
that  some  of  our  tnost  honored  meniliers  have  been  too  busy  pro- 
Inriomltyt  and  too  retiring  personally,  to  be  voluminous  contrib- 
vtoi*  to  the  pKtcccduigs.  The  Institute  would  have  made  itself 
»  subject  of  international  merrimait  had  it  tamed  domi  Mr. 
Edison  as  president  on  the  ground  that  he  has  not  been  active  in 
ilt  debates.  The  Institute  has  indeed  departed  ht  from  its  early 
ideals  if  it  allows  itself  to  appear  before  the  public  as  a  local 
mutual  admiration  society  swapping  dignities  among  its  ward 
workers.  It  i«  time  Ji-  iluil,  tin-  L:-i'i\nu-.  ifii.lrn:^  ll■^^■.l^u 
nationalization.  Pcrs<nuU>  i  th;r  k  it  w^mld  tte  an  excclleiu  thing 
to  SO  revise  the  Constitution  and  It>  s  that  the  official  monthly 
meetings  of  the  Institute  ■•bi!!!!'!  ;  t  In  ;d  in  rotation  at  the  v.irious 
large  renters  where  tt  iiir  intH--  src  organized,  n- Tvin^  for 
New  Vork  in  addition  ti>c  titular  headquarters  and  ir  ;  :i1 
meeting,  The  present  relations  bi'tween  the  In^iitnu  a:  .1  il^ 
branches  are  farcical,  and  unless  they  are  improved  the  inevitable 
result  will  be  disintegration,  which  as  an  old  member  keenly 
tuindful  of  the  hard  united  work  of  the  cariicr  days  I  should  pm- 
fiMuidly  regret.  Distances  in  our  country  are  loo  great  to  pennit 
the  long  continuance  of  narrowly  oentraliied  adminbiration  in  a 
general  society  attd  Meps  shotiM  at  once  be  taken  lo  get  upon  a 

broader  basis  It  is  Ibe  <liort  sighted  alliluile  ili^played  in  the 
present  rlectir>n  which  I  regret  more  even  than  the  existence  of  an 
irregular  and  unforiunato  contest.  I  write  this  in  the  ho[K-  that 
the  ercn  uiiijtitrusi\e  majority  of  my  (cllivw -members  may  be 
an  11  '  il  rebuke  petty  (miIiIk-  t.i  waken  the  directors  to  a  kcencj 
sense  <.l  ilennK-ratic  iflcaN,  and  to  »<.Tk  for  tile  natKHialization  of 
the  In-titule  le-t  it  --ba!!  enter  e\il  days  Of  Strife  and  lose  the 
pretiige  which  it  has  hoiiesily  •  MniKl. 


1 1  '  follovting  letter  has  also  been  received  from  Mr,  Herbert* 

A  W.iKiifr: 

A  ^fmrt  ti'iie  ak"  I  w.i  n  ;n  -d  to  SUbscrilM:  to  a  circular 
seni  I.,  tile  ni<iiil"-r«  ,,i  thf  A  I  K.  E.  ttrgittg  that  vote  bv  cast 
for  Iff    Sliilil  It  b'r  jitiMilenl-    llic  letters  from  Mr  Mer<l)on 

and  Mr.  Rice,  pttblishtnt  in  your  issue  of  April  at.  and  from 
Mr.  Mailtoux.  pnMi»hed  Hi  jmr  issue  of  April  aS^  impel  me  to 
write  a  word  of  explanation.  My  actiim  in  suhscribltig  to  the 
said  circular  was  faved  upon  the  feeling  that  the  prominent 
engiiH*er«  tii  the  larav  ntamiFacturhig  <nmpanic<  bad  been  hon- 
orrd  with  tlic  prfsirlwicy  <»f  the  Instilnlv  with  a  fre<tuciK-y,  which 
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if  eontimied,  might  result  in  the  ignoring  of  many  other  priMn- 
tnrnt  and  eminently  qualified  members  of  the  Institute,  who  by 
their  work,  both  in  and  Ottltidc  of  the  InsthulCi  aie  highly  de- 
serving of  the  honor. 

I  had  no  desire,  however,  lo  draw  any  comparison  betwetn 
the  qualifications  of  the  two  present  camdidatci^  both  of  whom 
I  hold  in  high  regard,  and  who,  I  thirfk,  have  ci|iia1|y  the  welfare 
of  the  Institute  at  heart.  1  do  not  agree  with  Mr.  Hershoa  add 
Mr.  Mailloux  that  work  in  and  for  the  Instttttte  Should  be  re- 
g.iiiliil  ;i  ih.  -tr  .ngest  qualification  for  tlif  office  of  president. 
On  the  contrary,  1  am  fully  in  accord  with  liit  point  of  view  taken 
in  your  editorial  comnKui 

It  is  to  be  deplored  that  any  reference  should  have  been  isavic 
in  the  published  letters  to  the  alleged  employment  of  commercial 
organization  and  methods  to  obtain  rales  for  Mr.  Rice,  and  1 
think  Mr.  Rice's  reply  thereto  should  commend  him  to  every 
member  of  the  Institute. 


Rubber  Covered  Cables. 


.■\t  the  regular  monthly  meeting  ot  llie  .•\inencaii  liksuiuls  of 
Electrical  Engineers,  held  .April  37.  two  papers  were  read  on  the 
general  subject  of  high-tension  underground  cables.  .\  paper  by 
Mr.  John  Langan  dealt  with  the  standardizing  of  rubber-covered 
wires  and  cables,  while  a  paper  by  Mr.  Wallace  S.  Clark  coa- 
sisied  of  commetits  on  present  practice  in  underground  cable 
wwfc. 

A  eottsldcraUe  portion  of  Mr.  Langan's  paper  was  devoted  to 

a  discussion  of  the  defects  which  develop  in  cables  when  the 
insulation  has  not  been  properly  prepared  and  applied.  Nothing 
conid  be  more  niisle:«ding  than  i  i  .^  v.  lal  belief  that  a  potential 
test  is,  in  itself,  a  criterion  of  peainsitiit  value.  Many  obviously 
cheap  insulatinit  eoni|iouiids  will  withstand  very  high  putti  tial 
lests,  and  yet  will,  in  a  short  time,  break  down  in  actual  .service. 
Compounds  containing  certain  oils  may  possess  good  insulating 
qualities  initially,  but  when  the  oils  evaporate  the  compounds 
disintegrate  and  decay.  The  consensus  of  opinion  is  that  niblxT 
is  the  best  of  all  insulating  materials.  Rubber  in  itself,  how  ever, 
is  valueless  as  an  insulating  medium.  The  nqttleriou»  factor 
whicta  gives  to  rubber  its  durahiiiqr  and  immunity  from  oxidaiioa 
when  exposed  to  almanvheric  and  other  conditiom  )•  the  process 
of  vulcaniiation,  vrhich  oaoHats  in  adding  about  diree  per  cent 
of  sulphur  to  die  rubber  and  then  subjecting  this  association 
to  a  certain  temperature  for  a  certain  duration  of  time.  It  has 
liecn  found  that  the  life  of  riibl»er  bears  .•»  direct  relationship 
to  the  resinous  matter  it  contains;  the  best  sr.  k-  f  iiibber 
seldom  has  more  than  one  per  cent,  while  in  the  clu  i,  jr  i:fadcs 
there  m.ty  lie  I'r  t;vi  i,-.  iv.rrr-.  i,  m.  I|  is  po-Mlih  ,  ihere- 
forc,  to  determine  the  grade  ot  ilir  iisblier  by  a-'eertaining  elicm- 
kally  the  amount  of  resinoui  matter 

The  author  sugge-ts  that  all  conductors  should  have  at  least 
o8  per  cent  conductivity  and  should  be  thoroughly  and  evenly 
tinned.  The  insulating  compound  should  contain  not  less  than 
JO  per  cent  and  not  more  than  ja  per  cent  of  fine  P^ra  rubber. 
No  shoddy,  reclaimed  rubber,  rubber  sufaslilutcs,  or  the  like,  musti 
in  any  form,  be  in  die  compound,  the  extractive  veshiona  matter 
of  which,  when  chemically  analysed,  must  put  exceed  $  per  eent. 

wires  and  caWe>  properly  insulated  in  accordance  with  the 
al ,  i  ,  I  |u  .i  L.  IIS  should,  after  a  48-hour  immersion  in  water, 
at  itiini,  I  jiure  of  60'  F.  and  before  tape,  braid,  or  leail  i«  ap- 
plied, show  the  following  insulation  resistance  and  •.  1  li f-:.-  lests 
.\  600-volt  cible  should  withstand  a  test  e.m  f,  of  1,000  voiis  for 
one  minute,  and  should  possess  an  insulation  resistance  of  from 
too  to  1,000  ineKohms  |>er  mile.  A  3,Sao-volt  cable  should  wilH- 
sluxl  5.ono  volts  for  one  minute,  and  should  show  a  resistance 
of  from  Ux)  to  ,1.000  megnhnis  per  mile,  dcpettding  utwm  the  si/e 
of  the  cable.  .\  5.000  vi  It  t-able  should  wilhitand  10,000  volts 
and  have  a  resistance  of  from  ijaeo  to  3,500  megohms  per  mile, 
while  a  ]i,«»-voIt  cable  should  withstand  t$.ooo  vohs  and  show 
a  rtiistanee  of  from  1.500  to  4^00  megohms  per  mile.  For  rail- 
way signaling,  liiv  alarm,  telephone  and  Iclcgmph  purposes  the 
inMilalion  re-.ts1.incc  per  niiV  should  vary  from  3,000  megohms 
for  a  4-0  conditi-tor,  to  3,000  megohms  for  a  Ko.  18  wire,  while 
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the  vuItaKc  which  tin  uiMtl.it  <;  will  withstand  tbouU  ntj  from 
2,000  for  the  former  Uj  i.txc  Un  the  latter. 

Ill  .ui'!:!  I  r:  !  ,  i!jc  al>uvc  tests,  the  insulating  material  of  cvrry 
wire  ilnMilil  wiihttand  an  elongation  test  of  stretching  three 
times  its  length  several  times:  that  is.  a  piece  2  in.  long  must 
»trctch  i«  6  in.  and  promptly  return  lu  within  20  per  rent  of  its 
eriguial  length,  ft  imut  then  tlitlch  four  times  without  break 
or  miptUTe  and  ntm  to  per  ccst  of  its  origiiial  Ungth.  This 
clongatioii  tc*t  it  JnloiM  principiilly  for  Code  wim,  and  wndd, 
«ven  Iqr  omiMing  all  eanditimis  as  to  mbber,  oompcl  reaolta  that 
woold  be  entirely  rdtable  and  aatitfactory  tot  all  ooddHIoitt  of 
Code  w. 

Any  pirce  of  instilation,  about  'A  in.  wide  by  1/16  in.  thick, 
Mripped  from  the  completed  une  or  i.ililf.  ^lu.iuf  withstand  a 
tensile  strain  of  800  lb.  to  the  .square  iiuli,  jiiH  .sirctch  to  3!4 
tinie<  its  length  without  rupture. 

The  paper  by  Mr,  Clark  reviewed  >-nnu'  ■  .f  the  practice'  irt  on- 
dcrground  cable  work  for  lan-.^  an<l  mot  jr  service  which  have 
now  become  almost  standard  m  .Asuerica.  In  discussing  the  lead 
covering  on  cables,  attention  wa5  dr.iwn  to  the  fact  tfiat  the  con- 
tiniMMl*  sheath  on  a  cable,  which  i.s  used  as  one  side  of  a  grounded 
Ctreilil.  is  an  invitation  tn  stray  currents  and  to  electrolysis.  It 
lia*  eometimes  been  fovnd  that  the  gMond  of  ibe  aheath  inatead 
of  tMmff  s  tm  for  elaetrolyMt  is  a  eauac  of  trouble.  A  proper 
cure  would  be  eibtalned  Igr  omSiting  the  sheath  .Abandoning  the 
lead  entirely,  however,  is  an  economic  possibility  with  only  ver>' 
large  conductors.  Where  it  a  ttecessary  to  use  a  Ie:id  -sheath, 
the  best  results  will  be  obtained  when  the  sheath  is  interrupted 
by  some  form  of  insulating  joint  on  low-ten '^i  in  cables.  In  this 
case  the  insulation  of  the  cable  may  be  tested  by  mcan»  of  an 
in  iiI.l:.  d  wire  insetted  in  the  outer  layer  or  strandt  forming  the 

copper  core. 

i-'or  the  purposes  of  initial  tests  when  cable  h  installed,  the 
joints  in  the  sheath  may  1h-  bridged  by  fine  fuse  wires,  which  are 
afterwards  removed.  Several  methods  are  suggested  for  utilizing 
the  pressure  wire.  The  outer  end  of  the  pretsnre  wire  being 
insulated,  periodic  tr<t$  of  ihij>  wire  for  insulation  remittance 
will  show  any  incipient  fanit  in  the  main  conductor.  The  wire 
may  be  used  to  read  the  pressure  at  tiie  far  end  of  the  line.  A 
secondary  use  of  the  pmsute  wire  would  be  to  calculate  the  tem- 
perature of  the  main  condtictor  by  measuring  the  variation  in 
its  resiitanre. 

With  high-tension  lines  some  of  the  troubles  due  to  the  mct.ulir 
sheath  on  low-tension  cables  are  less  marked.  The  metal  sheath 
on  high-tension  cnbles  must  be  earthed  to  prevent  danger  to  life, 
and  also  to  elimiiiait  the  risk  of  punclttiitic  the  insulation  by 
cumulative  static  charge,  it  is  imneccssary,  however,  lo  use  in- 
snlaiuig  )oints  in  the  sheath  of  such  cables,  except  in  some  special 
case  where  local  conditions  require  them  io  prevent  an  excessive 
amomH  of  stray  current  being  carried. 

Piscvssmi. 

Vlr  H.  W.  Fisher  thought  that  a  voltage  test  upon  a  cable  may 
be  used  for  detennfaiiog  a  certain  enent  the  qu^Hty  of  the 
rubber  comtiound.    A  voltage  test  which  would  not  injure  a 

cable  in -■;!.it'v1  with  30  per  cent  Para  rubber  might  be  sufficient 
to  puncture  a  cable  having  a  cheaper  rubber  compound  There 
are  conditions  under  which  rubber  is  not  the  best  insul.  I  ii«  hki 
terial:  it  will  not  withstand  under  voliaite  stress  the  ciuiiiiiueil 
application  of  high  temperatures,  aj  ■.■..  "l  .,-  niher  forms  of  insula- 
tio«i.  There  are  some  very  prominent  engineers  in  this  country 
who,  because  r>f  repeated  burn-outs  on  rubber  cables,  arc  rather 
averse  to  them.  Saturated  psper-insuiated  cables  certainty  pre- 
ponderate here,  and  Ifaey  are  giving  excellent  satisiiction. 

Mr.  H.  C.  Slott  remarked  that  the  condition  of  specifications 
for  ritliber-rovered  cables  is  an  extremely  chaotic  one  at  the 
pre"  11  I'  ll  !i  engineer  h.Ts  his  own  specifications,  and  the  result 
is  th.ii  ihc  (jiirchaser  is  almost  entirely  dependent  upon  the  hon- 
esty of  the  manufacturer  in  building  the  cnble*.  He  showed  '.hr 
results  of  te>-l«  on  s;itnples  of  niblu  r  covered  wires  containing 
various  [>ercer.t,igc^  of  I'ara,  wlticli  itTdicnIed  that  a  manufac- 
turer who  wisbcii  to  use  reclaimed  rubber  can  provide  a  cable 
which  will  show  up  better  than  a  caMe  contsining  the  spedfied 


amount  of  P.n,.  I  r. m  1'  L  ii  M  ii  would  appear  that  the  varia- 
tion of  the  nitui.iim;!  iciM.j  i.c  ith  change  in  temperature  is 
the  best  measure  of  the  aiii').iv,t  of  Para  used  in  the  ir.-^iihi'.nin 
compound.    The  stretching  test,  however,  is  ab.solutely  unitlubic. 

Mr.  Philip  Torcbio  stated  that  the  desirable  features  in  the 
insulation  of  a  cable  are  durability,  a  moderately  high  insulation 
resistance  md  Ugh  diehctHc  itra«th  for  high-tension  cables. 
For  a  certain  ctaal  of  lequirements  caUes  built  with  less  than 
30  per  cent  of  Para  mixed  with  other  ingrcdienla  will  give  a 
product  of  the  same  dnrab!lil>-  and  the  tame  general  aatitfactioa 
as  a  .»  per  cent  rubber  cable  and  yet  save  the  purchaser  a  cwn- 
si-liTalrc  ptrc'  v.cim-  in  conI.  llf  ihnight  that  the  proposed  spec- 
itu  ^rii  iis  sli  r.ild  be  luatle  ilic  lounaauon  for  the  work  of  a  special 
coinnuiiie  of  the  Institute  to  investigate  ;iii<]  <  I'Uvt  data  on 
the  subject.  This  committee  should  comminm  uio  witii  the  Eng- 
lish association  of  cable  ma);cr>  to  oht.iiti  ilic  benefit  from  their 
experience  along  the  lir.i:-!!  which  led  tbetn  to  manutacture  two 
types  of  rubber-itlsi:i;itf  l  cables. 

Dr.  A.  E.  Kennelly  said  that  the  dielectric  strength  of  the 
insulation  docs  not  depend  solely  upon  the  thickness  of  the  wall, 
but  upod  the  ratio  of  fhe  external  thickness  to  the  intemal  thicfc- 
neas.  It  mnit  ahwa  be  kept  in  mind  fliat  the  aaximmn  didcc- 
tiic  atrcas  will  be  exerted  upon  ttie  inside  layer,  which  shonM 
be  constructed  of  die  beat  and  strongest  dIelcGtric  materials,  and 
the  outside  layers  can  be  made  up  more  and  more  of  what  might 
be  called  stuffing. 

Mr.  E.  W.  Stevenson,  in  comparing  paper-insnh^.tcd  ;ri  l  nil>- 
ber-insulated  cables,  .stated  that  each  has  its  spetiai  adi.«iili«f{cs 
and  IS  suitable  for  certain  duties.  For  extremely  high-tcnsiou 
transmission  and  heavy  power  work,  however,  paper  has  almost 
entirely  supplanted  rubber.  He  agreed  with  Mr.  Langan  th.it 
the  chemical  analysis  of  rubber  is  not  alw.ty5  practical,  and  that 
fairly  good  results  can  be  obtained  from  mechanical  test*.  A 
convenient  fonnula  for  determining  the  insulation  reii»tance  in 
megohms  per  mile  for  different  sisea  of  wires  is  /2  =  6/100 
(l<^  D  —  Jof  d),  where  I>  is  Ae  diameter  of  the  insulation  and 
d  is  the  diameter  of  ttw  capper.  This  formula  expvcsaes  the  re- 
resistance  at  60*  F.  after  one  minute  elcrtrifiGatian.  Exceiaive 
pressure  tests  are  unnecessary  and  dangerous.  Although  there 
is  11  1  ■  ' iri  tiiiii  !  •  Mr  l.migan's  rule  of  using  double  the  work- 
ing pressure,  214  times  the  working  pressure  is  quite  within 
.  fe  limits,  and  Ibis  is  generally  imderslood  throughout  the 
country. 

.Mr.  Townsend  Wolcott  stated  that  the  Signal  Corps  has  found 
that  the  best  way  to  determine  the  amount  of  rubber  in  a  com- 
pound is  to  have  an  inspector  at  the  works  to  sec  the  compound 
mixed.  The  determtnatiou  of  the  amount  of  rubber  by  the  ace- 
tone extract  it  a  very  uncertain  matter,  because  rubber  it  not  a 
definite  chemical  eompowid. 

Prof.  Dwwd  Woodman  said  that  when  standard  ipecificattotw 
are  finally  adopted  tlt^r  will  include  ekctrieat  Miti^  physical 
tests  and  some  diemtca]  tests.  It  is  necessary  to  consider  very 
carefully  whether  lo  adopt  such  a  figure  as  6  per  cent  of  acetone 
extract,  as  such  a  <]uantit>-  would  allow  for  rubbers  that  arc  not 
Para 

Mr.  Willi.im  McCWIhin  tr.omjlil  that  any  spcciik'adoii  which 
calls  for  30  per  cent  of  [  ut<-  Para  rubber  unifonni),  without 
regard  to  the  particular  use  for  which  the  insulation  is  designed, 
is  fundamentally  bad  from  an  economic  standpoint.  For  a  large 
portion  of  the  work,  30  per  ceiit  Para  is  wholly  unnecessary  and 
much  too  expensive.  It  is  noteworthy  that  the  extractive  matter 
could  be  considerably  higher  than  6  per  cent,  and  yet  a  durable 
insidatioa  obtained  for  many  pnrpotet. 

Mr.  C.  F.  Scott  slated  that  ia  preparing  specificalfons  the 
operator  should  be  ooatidered  at  well  at  the  manufacturer,  and 
they  should  not  be  lintiled  to  the  methods  and  materials  used  in 
manufacture.  The  cable  is  for  use  and  the  real  essence  of  a 
cililc  ■ri\  should  be  lo  determine  its  reliability 

.\t  the  conclusion  of  the  discussion  President  Wheeler  sug- 
gested that  the  standardisation  committee  at  its  next  meetinK  s'oii- 
sider  the  matter  and  determine  whether  to  appoint  a  speoial  com- 
mittee on  cable  insulatiiMi  or  to  take  it  up  themselves.  The 
matter  was  referred  to  Dr,  Kennelly.  sccretar}-  of  the  stand' 
ardiaation  committee. 
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Ichica  Meedng  of  American  EliBCtrodiemical 

Society. 

The  tiimh  tcncrai  medint  of  the  American  EtectradienuaU 
Society  camffi«fle«d  on  May  i  at  Iltaaca,  N.  Y.  At  the  beginning 

of  thv  first  incirlinK.  wliicli  wa>  lu-ld  in  the  liirnc  lectiirt  room  of 
the  Gu'imcal  Ijtii^ralory  of  Cornell  l'ni\crsity.  Prc*idcnt  Schur- 
man.  of  Cornell,  pri  srnted  a  folicttous  nddrcs!i  of  veteome.  Pfot 
Bancroft,  as  pre-ident  of  the  Society,  replied. 

.■\  hrief  business  meeting  followed  at  which  the  re-sui;  ■  •  t  t  '>i- 
election  of  odficers  were  announced,  a*  follows:  Mr.  Car!  Mi  thil;. 
president :  Mc»&rs.  S.  P.  Sadtlcr,  J.  W.  Richards  and  S  U,']«  u 
vice"|ire»ident> :  Messrs.  C.  J.  Reed.  E.  G.  Acheson.  C.  F.  Hiiiiii  t-s, 
manafen;  Mr  l'.  Salom,  treasurer,  ami  Mr.  S-  S  Sadiler, 
•ccreiai>.  A  iuit  report  oi  the  proceeding*,  with  abstract*  of 
the  papers  presented,  will  be  given  in  oar  next  itsnc; 


Low-Frequeocy  TrtntmiMion  Sytiena. 

■|'he  acconipanyiiis  cli,i|.:r:irti  ■•  ('umi.-.  .1  It  |'h:i-i  r.ithvay 
and  power  transmissi..n  s\si.  :;  y  ,  proposed  b>  -Mr.  W  in.  Stanley 
in  a  patri-i  t-  iu'l  \iu:l  i.-  The  characteristic  feature  of  the 
system  resides  in  liic  uroiUtction  and  use  of  single-phase  current 
at  a  fn^itiency  of  from  three  to  fifteen  cycles  per  second.  It  i< 
evident  tliat  a  senen  motor  having  laminated  paths  for  the  held 
flnx  will  operate  with  five-eyde  curretrt  piactially  the  same  as 
with  direct  curreiH,  ao  that  a  conunutator  motor  for  such  a  low 
frequency  prc«iit>  no  diftcnlties  in  design  or  eoimrtuAion.  The 
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priijjleni  resolve^  il^tli  into  one  of  hiiililniB  a  successful  and 
ecoiKiiuical  liiw-fr<(|mticy  generator.  The  main  generator  ilins- 
traled  differs  iroin  a  dinet-cnrriiit  machine  merely  ni  havnig  a 
laminated  field  circuit  and  ni  being  cvciteil  liy  low-fre<|iiency  cur- 
rent: thn«  the  freiitiency  of  tlie  correiil  delivered  by  it  is  inde- 
pendent "f  the  sj^-ed  of  5t>  armatiire,  and  it  may  lie  con»tructc«l 
for  ihe  most  advantageon*  rotative  speed.  The  exciter  is  jl  spe- 
cially construeted  low-frequency  geneisior,  and.  though  its 
weight  mi^  be  large  for  ils  outpnt.  the  effect  of  the  inrrcaMd 
weight  tvoold  be  relatively  Small  in  comparison  to  the  oitlpttt  of 
ihe  main  gmieraior. 


An  Important  Niagart  Project. 

At  varinns  tiineii  during  the  p^st  >ears  it  ha»  hern  pro> 
posed  to  drvelnp  power  at  Niagara  Falls  hv  means  of  a  canal 
from  La  S.ille  in  the  upper  river  to  the  iiv 'initniii  top  at  Lc\v5«- 

t.iii.  wli<r>.  !•>  -I  it  ;i  h^l!ralllic  liii.  Iw.a^s  cofld 

lie  liiwi.'Tiil  :nt.>  lln'  !t..\fr  \:.i;!:tr;i  Kivt  r,  :lic  tlnw  nf  w;it<T  m 
(he  .Mii:il  hi'iiiK  nli!i.'f  'l  f'  t  |i..w<-r  |Mii;>M.i  k  Tin-  |il  111  liu-  h<  <  11 
■!  •,.  il  a"  \M:i.ti>  tiiin  s  .Ttid  n-m  it  i-:  iivin"','::!  <  rl  tliiit  K;:ilfrii 
eap'L.li  t-  II.,'..  -.ii;--..!  ti,.-  fr:iiii:]ii-.  ■•t  tin-  .\i.ii;.ira  ('■■■I'li'v 
Irrig.'iti'iii  &  Water  Siippiy  Company,  And  wil]  hnild  a  canal  from 
l.a  SaHe  •iuhMaTiliaily  aUqig  ihe  line  of  the  Deep  Waterways 


Canal  for  jjii  to  4  tniles,  to  a  p'liut  where  it  divei^  towards 
the  DeTfil't  Hole.  There  by  means  of  a  300-ft.  drop  power  is  to 
bi  >!i",f  loped  and  llif  w  .iu  i  n  i  tmi  d  to  the  river.  Considerable 
wiirk  laa  been  doiiL  ui  l^i  S-Mt:.  and  the  cotnpany  expects  to 
In  fill  v\  .  .rk  in  the  near  future  developing  from  300,000  to  300.000 
hp.  The  canal  will  be  .iOO  to  250  ft.  wide  and  18  to  20  ft  deep, 
large  enough  for  the  passage  of  lake  ve>«eK,  so  th.it  by  droilK  i u 
the  channel  of  the  Niagara  River  it  will  be  possibU'  -(  r  iluiii  lo 
reach  Niagara  from  all  the  lake  ports. 

Of  the  power  developed,  30,000  to  5OJOOO  hp  will  be  used  by  new 
industries  which  are  expected  to  locate  in  tJie  inniicdiate  vicinity 
of  the  canaj.  A  considerable  amount  of  power  will  be  transmitted, 
it  is  asserted,  to  Pittsbuit,  Cleveland  aod  Intetmediatc  polntti. 

The  estimated  cost  of  the  cooqiilcte  devcJopmeM  is  hetweoi 
twenty  and  thirty  milltons  of  dollar*.  It  is  Stated  that  the  charier 
of  the  Niagara  County  Irrigation  Jt  Water  Supply  Conlpaay  haS 
not  been  affected  by  the  recent  State  legislation  and  ha»  been 
.iisiaiiii-d  }  V  the  New  Y«iik  Si. a.-  courts.  The  charter  Kiv<  s  ihc 
conipsiny  ilif  right  to  an  nnlimited  amount  of  water,  but  ilu  i  i;n- 
pany  is  willi-^s  to  liavc  the  amount  which  it  will  <1iv<  r:  ii  >tricted 
to  a  reasonab  '■  ox'.tru  so  as  tfi  leave  il  on  an  equality  with  the 
companies  autbiiri7c  1  tn  make  developments  on  the  American  side 
of  the  fall*.  The  Bnrton  hill,  as  introduced  in  Congress,  limit- 
ing use,  woidd  alTect  the  enterprise,  although  it  is  not  thought 
that  the  bill  will  pass  as  it  now  stands.  U  is  clained  that  the 
^ivci^ona  propoacd  at  Kijigara  tepreuirt  nacb  a  tmall  ptvpor- 
tion  of  the  ihw  in  Ihe  stream  that  tfie  falls  will  not  be  sttbiUn- 
tially  affected,  and  the  power  generated  will  add  so  imterially 
to  the  industrial  and  commercial  welfare  of  the  entire  Western 
part  of  the  State  that  it  t«  believed  the  cfHiflictitig  interest*  will 
arri'.e  a;  -.i.Tiir  ii|iilt:[l:li'  i.d^U-stment. 

( ttu  ii  jitiirv  ui  I'iiu  fiiu  rprise  is  that,  in  putting  through  this 
ill  vol  ipnii  II!.  over  one-half  of  the  Deep  Waterways  Canal  will 
be  built  and  maintained  free  of  expense  lo  the  people.  WTien  the 
canal  is  completed  all  the  lake  ports  will  ha\e  free  f»a»sage  past 
the  falls,  on  American  soil;  *o  that  with  the  Deep  Waterway* 
and  the  thirteen  railn^ads  which  renter  at  Suspemioil  Btidg/e, 
Niacara  Falls  will  become,  by  means  of  the  cheap  power  tnd  nn- 
limited tnmspoTtaffion  facilities,  one  of  the  great  indnatrral  centcrt 
of  the  world. 

With  this  devdopmcM  a  fall  of  jw  ft  will  be  available.  This 
is  over  twice  the  average  fall  ntiliied  by  the  companies  at  Niagara 
Falls,  so  that  an>>  water  used  at  this  site  gives  twice  the  power 
used  at  the  average  plants  already  devel<iped  at  Niagara.  In 
other  words,  if  any  additional  water  is  10  be  diverted  .tt  Niagara 
the  wafer  can  'r.ru  In  1  cil  n  ;  uay  which  will  give  the  Rteatest 
possible  devel.'[inii.iu  Ij  tiie  iiuluslrie.s  in  New  York  State.  Com- 
plcto  (il  in;  of  the  enterprise  have  been  prepared  by  Measra. 
Viclc,  Cooper  and  Blackweil,  of  New  York. 


The  Situation  in  San  Francisco. 


News  Ibis  week  is  more  cheering.  slK  iish  the  innnensity  >'i  tlie 
task  of  restoration  iKcomcs  d.iily  ninre  ajiparent.  Tele«r<it>hic 
and  teleplioiiic  service  is  being  rain't'v  re-umeil,  an<l  fortunately 
the  uiidergriiiind  wires  am!  c.iMes  liavt-  Neii  found  generally  in 
goiid  con<Iiti<iii — -I  long  siep  t'l^tard  renewal  of  operation  On 
May  1  arc  ligliling  w  is  re^nmi  d  ia  (he  Potren*  -listrict  of  the  city, 
and  s-iine  of  the  street  car  lines  are  running,  the  Market  Street 
Cable  route,  trolleyiacd.  I>riiig  •nic  o(  them.  Electrical  supplies, 
material  and  men  are  pouring  into  the  divtrici  and  the  call  comes 
for  mere.  In  addition  lo  the  concerns  reported  hi  these  pages 
last  week,  the  Westinghonse  Klectric  t  Manufacturing  Company 
reiHMTts  the  Ions  of  its  olRces  and  of  im  warrimnse,  with  $i<iQj«K> 
of  stock.  Ahner  DoWe  Company  inform  us  of  the  destruction  of 
their  old  shops  nnti  the  immejtate  constntetion  of  new.  The 
pt.wer  J)!.-;!!!-  in  San  l-ranci-co.  .n\  inK  t"  their  siibiirban  location, 
npi"  iir  t"  b.ive  beeit  t'l  rtiinaie  111  t  sc;t]iinp  :uiy  serious  d image. 
S41  tn;it  llie  .ibiliiN  In  siipply  ■•nerwy  in  :iiiv  i|uantity  .Ts  »i>on  as 
iKt  icl.  '.-  iiniiiiii;iir<.<l.  It  i<  li<lii-vfil  lli.it  the  great  farilily  of 
installing  electric  !. 1111)1^.  iiiolor^.  li<  .'ii<  r-,  etc  .  will  lca<l  to  an 
cnonnoi»  demand  during  t)ic  recon>tniction  of  the  city,  and  per- 
manently  thereafter. 


Digitized  by  Google 


Mav  5,  njof> 


ELECTRICAL  WORLD 


CURRENT  NEWS  AND  NOTES. 

PHII.AfUiU'HlA  SriiU  .^yS -'S'iayoT  Weaver  has  approved 
the  plans  (or  die  ci'Msirmtidii  r<f  tlie  Philadelphia  Rapid  Transit 
Company's  Market  Strcvl  Subway  east  m  tlu-  Cily  H.ill.  The 
building  o{  the  underground  electric  road  will  be  pushed  so 
that  it  can  be  ninning  wkhin  two  ytun. 


ri  liL  AND  l'l  KSACi.S  —.\\  the  regular  monthly  meelhw  Of 
ihc  \c«  England  Street  Railway  Club,  held  at  the  Araericatt 
Hi>u4e.  B<i>ton.  on  Thursday  evening,  April  j6,  a  paper  was  read 
by  Mr.  John  S.  Sdramaker.  of  the  Farrell  Foandiy  ft  lladiiae 
Gimpsny.  Amoma,  Conn.,  on  the  aubjeel  of  Ttad  and  Boiler 
Furnaces." 


ATLAXTIC  H'll<r.l.l-.SS.—.\t  i\k  present  lime  w.rdc  ^  ,  <im- 
ninnieatinn  acrtv's  the  Atlantic  dt.es  mit  apjiear  to  be  <iltcii4ed 
wiili  (treat  diflfiftilty.  Ihe  Canard  liner  Cumfania,  on  her  last 
passage  from  \ew  York,  easiw.ird.  es4aMi»hcd  coimminication 
with  Foldhii.  in  Cnrnwall.  when  j..t5o  tnile*  from  the  Bn|N)h 
coast.  When  miles  frum  Pt^idhu  news  nteiMfCs  were  re- 
ceived hoitfi  from  Europe  and  from  America. 

El.l-.CTKICAI.  ESSAYS  /.V  .Vr//00/..- Another  centr.tl  sta- 
lion  ha:>  tried  «ith  suceess  the  ideu  "i  ^iviuK  i  ri.'c^  t'  ^  tiic  three 
best  essays  on  eleciricity  in  the  hoiueboUl,  wntteii  k»y  public 
school  children.  The  Mifflin  County  Gas  tt  Electric  Company, 
of  Lewiston,  Pa.,  offered  three  such  prijcs  recently  to  stiirlents  in 
the  Lewiston  High  School.  One  of  the  essays  sent  us,  the  wurk 
of  a  itirl  f  f  ^i\icfn,  is  excellent,  and  shows  that  the  rising  gen- 
eration 1  ^1-  .1  k<  I  II  idea  <ii  what  electricity  is  goiOf  tO  dO  and 
can  do  for  ih«  houMwife  of  to-day  and  of  the  future. 

rni.EriioXr  A\-17>;.S  - Chief  Engim-er  H.-irry  F  XirhnK, 
of  (he  .Ve«  ^  tirk  Hiireaii  of  Kranchii.ei,  in  a  reptirt  to  the  Uuard 
of  Estimate  expresses  doubts  as  to  the  de>ir.ibiliiy  of  having  more 
than  one  telephone  company  in  the  fielil  and  recommends  that 
negotiations  be  opened  with  the  New  York  Telephone  Company 
for  tiw  establishment,  if  |His>iblc,  ot  tolls  and  franchise  payments 
on  tile  same  basis  that  proposed  for  the  Atlantic  Telephone 
Company.  The  New  York  company  ha*  made  progresiive  re- 
dtictiona  for  leveral  years,  and  particalarly  aince  die  intToduciion 
of  the  meawred-rate  system. 

THE  TEl.l:l'll(i\E  AM  l-r<El.lCU)l  ^.^At  n  busines* 
meetinK  of  the  authorities  of  the  Camden  Old  Order  Dunkard 
Brethren  Church,  held  at  Camden,  Ind.,  it  ma  decided  that  all 
members  of  that  church  niu«  have  their  telephones  taken  ont 
at  once.  These  people  entertain  the  peculiar  idea  that  the  tele- 
phone does  more  harm  than  good,  and  that  it  is  virtually  irre- 
ligionv  The  telephnne  ha«  heen  a  subject  of  much  argument 
among  t' ■      .  :  t  ihc  (leiioinination.  hut  this  is  the  first 

compuisi  i  v  r.v  iiniii  liy  the  brethren  to  tabiio  the  service.  The 
siibiect  v. ;  li  CiMitCNtviI  la^t  ^ntunier  in  the  n.i'inn.i:  mrolMi^. 
but  wa«  finally  left  to  the  indivtduai  conscience  of  the  user.  The 
Camden  rnlhig  affects  only  the  memhera  of  this  one  diurcb. 


V  A.  TK  IXSPdli  l  A  I         — The  approaching  coiivei  - 

liiin  III  Ihe  Natmnal  t'leclric  Eight  .Assnciatvin  promise*  to  be 
moNt  iiilerevtiiiR  and  important  The  p^i|HT>  arranged  for  by 
Pre^iiletit  Mlnoil  cover  a  wiile  r.inge  of  tnpie«.  anil  the  authf>rs 
are  men  emineiil  in  their  respective  branches  of  the  profession. 
In  ,td<1iti<iii  ;ii  the  con\eii;ii<ii  proper,  there  will  be  an  exhibition 
by  the  .ns-io.-iale  tnenilier-.  inoii>yiiip  the  larne  hall  at  the  fnlnince 
to  Young's  Pier,  which  Uas  Wen  noted  elsewhere  in  this  issue 
On  one  of  the  day»  the  cnnimittee  expecta  to  take  the  ladies  at- 
tending Ihe  convention  to  Philadelphia,  where  tuncheon  wilt  be 
served  at  the  Belleviie-Siratford.  Efforts  are  also  being  mad«! 
lo  secure  an  exhibition  drill  of  eitlicr  the  beach  gnarrfs  or  the 
United  States  Life  S.iving  Crew  at  the  Atlantic  Gty  stationa. 
The  hotel  circnhr  will  he  issued  in  a  few  days.  Any  other  in- 


formation  regarding  the  conventtou  can  he  obtained  at  the  secrc- 
taiya  oliiee,  IJ6  liberty  Street.  New  York  Gty. 

TELEGKAl'HV  l.\  E.\aLAMD.~.\  plan  is  under  considera- 
tion in  England,  it  is  said,  to  reduce  the  co>t  of  a  six-word  tele- 
gfam,  includini  the  address,  lo  6  cents.  Meantime  there  is  agi- 
tation  for  a  cheaper  telephone  sovice;  although  it  is  the  tdepbone 
that  so  constantly  undermines  the  tdcgraph  inoomie.  Mr.  J.  Hen- 
iriker  Heaton,  the  well-known  champion  in  the  Britiih  Parlia- 
ment of  cheap  postage,  is  now  seeking  to  provide  a  tcleplmne 
for  every  househo'der  at  a  cost  not  greater  than  24  ecnta  a  week. 
In  Gre.":t  iiritain  the  post-office  department  i m  e-  into  control  of 
the  tclc^jh.jncs  in  lyn.  Inil  Mr.  Healiin  thioka  iliat  cheap  tele- 
phones, with  underground  wires,  should  be  provided  before 
1911,  as  it  would  mean  au  annual  saving  of  "millions  of  dollars." 

CAXADIAX  lELEI'llOSE  COXTh'Ol.—A  hill  was  intro- 
duced last  month  in  the  nominion  Parliamenl.  the  chief  feature 
of  which  i*  llic  .null  il  j;iMii  i.f  lelephnne  rates,  to  the  railway 
commijsion.  Ihe  minister  ot  justice  announced  that  it  was  ihc 
intention  of  the  Oovcrnment  to  make  this  control  as  efTectivc 
as  that  now  exercised  over  railway  freight  and  passenger  rates 
by  the  same  tribunal.  The  bill  also  provides  for  the  interchange 
of  traffic  between  telephone  companies,  and  removes  a  barrier  to 
the  entrance  of  independent  telephones  10  railway  smtions,  abol- 
idiing  in  settling  the  cfmpeiisation  any  exelwsive  ornitiact  be- 
tween the  railway  and  any  other  lelcplhaae  company.  The  leader 
of  the  oiiposition  ha«  given  assnranoe  that  be  will  do  all  ha  can 
to  assist  in  perfecting  lite  telephone  measure.  Its  pasj^age,  there- 
fore, is  virtually  assnreil. 


iVfilF  YORK  ELECTRICAL  SOCfETY.—Tht  Mew  York 

Flecirical  Society  held  ii»  2^th  meeting  at  the  Edison  .\udi- 
loriuin,  44  West  T»eiii>  seventh  Street.  Wednesday,  April  JS- 
The  adrl-!'--.  i  1  -In  r  ening  was  nn  the  subject  of  "News.  News- 
papers ,'»!,d  ilit  iclegraphic  Art,"  by  Melville  E.  Stone,  general 
man.tgcr  of  the  .Associated  Press.  In  view  of  the  interest  in  the 
disastrous  earthquake  and  lire  at  San  I'rancisco.  the  o^icers  of 
the  Society  supplcmentetl  tlii«  with  special  aildr«>.«e5  he.-iriiig  on 
the  catastrophe.  President  I5arv|ow  giive  :i  sketch  of  the  re- 
markable power  ir-msniission  developnieiii  in  Californi.!.  for 
which  San  l"ratici.seo  is  (he  fwal  point,  antl  I)r  I".  A.  C.  Pcr- 
rine,  speaking  on  the  same  subject,  showed  on  the  screen  sonic 
of  the  most  inierestinB  features  of  themt  installatioiu,  together 
with  roatiy  of  the  fauildiiigs  in  San  Francisco  which  have  been 
destroyed.  Mr.  Stone  gave  a  Indd  -  exposhion  of  the  develofi- 
ment  of  news  gathcrii^  and  of  the  cMraerdinaty  achievements 
whkh  telegraplty  now  renders  possible. 


AT  I OMOBILBS  AXl>  I  EUiPIJOX}  do  not  appt^r  closely 
related,  hut  it  IS  the  fact  that  telephone  companies,  like  electric 
light  and  power  coinpianies,  use  the  machines  to  advantage.  Mr. 
Lcland  Hume,  general  manager  of  the  Cumberland  Telephone  k 
telegraph  CompatVt  KashviUe,  Tenn..  states  that  the  corpora- 
tion now  owns  and  operates  fourteen  machines  of  the  runabout 
type  that  are  used  daily  by  the  "irpnWc  men"  and  installers.  Six 
of  these  machines  nre  used  in  and  armmd  Nashville,  where  the 
country  for  a  radius  rf  t<x>  nii!e«  is  traversed  by  i>i.-ic;iilaiiii'ed 
turnpikes,  along  which  the  company  owns  nnd  operates  long-dis- 
tance and  loc»l  telephone  bre-"  When  a  line  i-  fr>und  out  of 
order  an<l  the  trouble  is  10  mi'.v*  from  \;isb\ille,  it  ran  be 
reached  in  an  hour  and  a  Irilf  Cndrr  the  old  mnde  of  eonvey- 
ance  by  horse  ami  .(anoii  two  thirds  of  a  il.iy  wa*  required  to 
reach  the  trouble  .\s  a  resiili  the  use  of  the  autnniobile  has 
been  of  great  advantage  to  telephone  subscribers  and  u^ers,  be- 
cause it  minimizes  the  time  that  any  line  remains  out  of  order- 
Mr.  Hpme  himself  uses  an  automobile  almost  entirely  in  inspect- 
mg  the  long-distance  lines  in  Kentucky  and  Tennessee,  and  in 
visitbiK  the  130  different  exdianges  in  that  territory.  It  is  said 
that  each  machine  costs  twice  as  much  as  a  horse  and  buggy,  bnt 
does  easily  three  limes  the  work. 
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A  BELL  TELEPHOXE  COSrSSnO.W-The  annml  mcct< 
ini  of  the  contract  agtms  of  tbe  Bell  Telephone  companica  of 

the  United  Stales  and  Candida  is  ann»uiiK'-<l  i..  lr<K  "  m  Atlanta 
on  May  15,  conlinning  i>iic  week.  Tbtrt-  ')c  ao  iresses  by 
pt, -niiruT-t  iittkiaU,  and  other  .i;tr.hl:\e  fr-atiUL-  on  llic  pri. 
Hr^iitmiv.  I  wo  or  more  represmlatives  from  each  oi  tltc  BcU 
Telephone  systems  will  Im-  present  besides  others  interested. 
1'hcsc  meetings  have  nsiially  licen  held  in  the  Norlb  and  Eatt, 
hill  It  w.is  deri<led  this  year  10  bring  the  conventkm  Soulh  psftly 
on  account  of  the  growth  of  the  business  there. 


WHAT  SVetVAl  S  COST.—Bclwt  a  commiMion  avpoinled 
In  hidd  inifaiic  hcsriiifi  as  10  the  neeeMitr  ^  bvlMliv  m  t«mal 
imiict  deagmicd  by  the  ItivU  Tnmilt  CommisiiMi.  in  New 
York  Gty,  George  S.  Rice,  chief  engineer  of  the  permanent 

eomniiision.  gave  the  estimated  01st  of  all  the  subw.iy!.  on  the  19 
lOUtt-s  apiiruved  by  ihe  commission  as  $4 >;o.noo,noo.  He  said 
that  a  Siulr\i..y  111  'I'lnr.l  ^rmld  c.j-I  $,v;.«>o 'Joo  aiu1  wmuIiI 

probably  c.>rr>  fnnvrni  . i:Kcrs  a  <!a;.  A  jubuay  up  Si  iriith 
and  Eightii  Ik'  -..ihI.  uniiUI  i-,>v;  J4O,000.0OO.     llu  t-M-t 

of  municipal  operation  he  estimated  at  6d  per  cent  of  gross  re- 
ceipts, wliilc  the  present  snbway  is  being  operated  at  50  per  cent 

JERSEY-HBli'  YORK  TR.IV ri. -Thv  Public  Smire  Cot- 
poralion  of  New  Jerse\.  which  op.  r.i  1-.  .In  [ullt  v-  mT  !-Usex 
ami  Hudson  Counties,  has  made  an  lu-dnunt  ilu-  Pennsyl- 

vania Railro.id  and  the  Mc.Xdoo  t  'ri:i<  l  interests  by  which  it 
undertakes  to  abando"  >t*  n«ii  plans  !«r  a  special  Jersey  terminal 
and  high-speed  line  1;^  iln-  aiireeiiu-iil  the  Pennsylvania  road 
and  the  Mc.^doo  tunnel  interest  %  will  linibi  a  hiKh-spced  electric 
line  that  wiil  take  pauengers  of  ihe  Pennsylvania  at  Harrison, 
anri  of  the  Public  Service  Corporation  at  Park  Place.  .Newark, 
.ind  latnl  them  in  Manhattan,  at  Oiureb  and  CoKlandt  Street!, 
in  fifteen  minutet.  These  two  companies  are  to  co-operaie  in 
buildMig  the  main  Jerwy  terminal  at  Harrison. 


STRIiEt  R.MLH  AY  C'O.VI  I  IOX.—.\  m.-etinK  ».f  ii.c  lis- 
enitive  Committee  ot  '  i  VineriiMii  Street  le  liiterurban  Railway 
Ntaiiiifacliiri-rs'  .■\«soci.ai;nii  «.ts  held  in  .\'e«  York  .Vpril  ly  to 
e  <ci  (HTimiiient  orticers.  make  .irrangemenis  for  Ihe  Colimibus 
I'lmenlioii  next  October,  and  .ulopi  a  permanent  con>titiition  and 
li.\  The  fiillowitiK  .>rtiver^  nt-rc  eiecied:    President.  James 

H.  Mciiraw.  prc-siden  Mctimw  Publishing  Company,  New  York; 
vioe-preiiident.  Charlts  C.  Peir«e.  General  F.lcciric  Company. 
Boston;  treasurer,  E.  H.  Uaker,  Catena  Signal  Oil  Company: 
secretaty,  George  Keegan,  Imemrbon  Rapid  Transit  Company. 
New  Yotib  A  eotun^ttee  was  appointed  to  take  vp  the  detail!! 
of  the  Golnmlmt  convenlioa  at  which  a  very  Sm  exhibit  fully 
eqnat  to  that  laM  year  at  Philadelphia  is  expected. 


ril  O  r/ilJJ  IIf'M:  SliRI  ICLS.-l»  a  ri.  cr:  iru.  rview. 
Controller  M<t/,  of  New  York  City,  "aid  tlatl)  that  he  was  op- 
posed to  any  new  telephone  system  on  Manhattan  Island.  "I 
have  read  the  report  of  Mr.  NichoU  to  the  board  on  the  Atlantic 
gram,  and  I  have  been  espeeialty  imcrasied  in  what  he  says  abont 
the  advantages  of  doing  business  with  a  xingle  company,  Th^ 
telephone  bniinets  is  an  csMntial  nuMopdy,  and  two  cmnpanies 
in  a  city  means  an  infernal  nui«ance,  with  no  (aving.  I  have  had 
exiH'neiice  in  Philadetplua  and  in  St  Louis,  where  in  each  city 
Ihrre  are  imlepriidi-ni  coiiipaiiies  My  private  bii'>ine»s  has  offices 
ill  l«>!b  cities.  You  have  to  liollier  with  two  tmoks,  with  two 
(   i  i,  and  have  to  keep  a  force  of  clerk-i  busy  hunting  up 

telephone  iiuoibers.  only  to  find  that  the  man  you  want  snb»cribcs 
to  Sdme  other  system  than  the  one  whose  book  you  have." 

CMtCAGO  TROl.UiV  PttOBLP.HS.-A  special  dispatch  from 
Chicago  of  April  JM  slates  that  Mayor  Dimne  has  submitted  to 
the  ehaimnn  »f  the  Cimncit  Trati<|K>nati<in  Commitire  what  he 

ri.ii-i'l.-r-  tin.il  p1<ui<»  for  the  Hellleni-iit  ■■i  the  irsctn.ti  fiiir^tion 
He    pr  ntK'..!' V    abnildoiis   iminrfli.il  i-    i:  :iiu  ip;il    owiicftlip  for 
I'  ll,   v'-i't  t  I'   iiiipi  .M  iiirnt.  .niii  f.nlls  for  the  open- 

i)  tt  "1  Ji' i;>'U;iO<iii..  Hiili  lilt-  |>f4  111  tracitoii  companies  at  oikc. 
TInr  Mavfit'*  plan  niiitempl'ite-  having  |tH>  companies  improve 


their  lerviee  and  continue  ui.dcr  a  license  and  not  a  iraticliiie 
for  a  definite  period,  and  an  agreement  between  the  companies 

and  the  city  whereby  the  municipality  is  nltiinalely  to  buy  the 
street  railway  properties.  The  ablermeii,  without  exception,  have 
been  stirred  by  the  new  attitude  of  M  .> .1  Duiiiu  ,  tiuI  liu-  ■  i;)!!-.;' m 
prcvaiU  thai  h«  n  niakiiig  ca»y  his  backdown  from  his  municipal 
ownership  ideas  in  the  near  future. 

TKOLLEV  STREET  CLEAXlS'G.^ln  Brooklyn  the  Street 

Cleaning  Dcpariineni  has  a  smaller  mortality  among  it!:  horses, 
by  reason  of  tlie  use  of  the  trolley  as  an  adjunct.  Last  year 
Borough  Sii|K  r  ntcndeni  \Vil!i,im  ?.  Clarke  repnnd  tii.it  he 
had  lost  only  f.i  horses:  the  \i-r>r  ln-lnr?  he  had  lt"i^t  77;  iItj  year 
SR-tiirt-  tint   111;,  ami  in  ']"::•:  prf-i-n:  sy ■.••oiu  of  bring- 

ing the  waste  to  tiimeen  ceiitrally-lixatcd  receiving  stations 
and  removing  it  thence  in  large  trolley  cars  is  the  reason. 
Under  the  old  system  the  average  haul  to  the  inland  rtitmps, 
scattered  at  various  points  over  the  area  of  Brooklyn.  «.i-  inti- 
mated at  nearly  two  and  one-half  miles  for  the  nmnd  trip.  In 
some  instances  the  haul  was  nearer  four  miles.  Now  each  o<  the 
receiving  atationt  is  the  center  of  a  tongh  circle  having  a  ladinB 
of  a  ndle.  The  average  trip  of  the  horse  and  cart  to  ilic  statiOB 
and  back  is.  therefore,  one  mile  also,  the  maximum  being  only 
two.   Other  humanitarian  reasons  itre  also  apparent. 

.VCJf  HXai.AXD  COM  liXriOX  I RAXSPORTATION.-^ 
Mr.  Charles  H.  Hodkinson,  of  Boston,  master  of  transportation 
for  New  England  for  the  Natiotsal  Electric  Light  Assodatiai^ 
was  in  New  York  last  week  conferring  wiih  Mr.  Geoiie  F. 
Porter,  master  of  transporialioii,  regarding  the  facilities  for  car- 
rying visitors  to  the  convention  In  Atlantic  Ci^  from  New  Eng^ 
land  points.  Mr.  Hodkinson  is  endeavoring  to  get  150  fares 
from  Boston  and  vicinity,  in  which  case  he  will  be  able  to  secure 
an  entire  spei t.I  tr  im  to  run  direct  to  .\tl  1  r  .  (  ity  without 
change,  via  New  York.  New  Haven  &  HiiriKiui  K.ulroail.  ami 
by  transfer  boat  to  Jersey  City,  thence  to  de>iii>.'itioii  If  he  is 
successful  in  pledging  the  abme  miniber  itif  tram  will  consist 
of  bagKii(CC.  Pnlltnan  ami  bri«iler  ami  4,l>servalion  cars.  There  is 
a  niist.tken  idea  that  to  avai!  thi  nisrUes  of  ihts  excellent  service 
all  passengers  mu^i  l>e  nieml)rr>  of  the  a.s^^^l■latlon.  This  is  not 
the  case,  and  Mr.  Hodkinson  will  consider  it  a  favor  if  all 
tcndmg  visitors  from  New  England  will  conimnnieate  with  him 
before  completing  their  arrangements.  He  lias  already  issued 
special  circulars. 


.■ITI  AXTIC  CITY  f'Ri  r.lR.I !  lOXS  —  v.,  I>r«iu  the  prep- 
aralioiu  for  ilie  coiuenlioii  t,t  iht-  Naiioiia!  Klectric  Light  As- 
socialkm  Ihe  first  week  in  June,  Mr.  .\rthiir  Uilliains.  chairman 
of  the  convention  oooiniittce.  and  Mr.  1'.  ('.  Nbrtin.  chairman  of 
the  committee  on  progress,  visited  Atlantic  City  last  Friday  and 
Saturday  to  make  preparations  and  lay  out  cuvfuHy  s  large 
amount  of  preliininary  work.  As  is  already  known.  Young's 
Pier  has  been  enffsged  for  the  iveek.  and  ihe  exhibit  and  meet- 
ings will  all  be  held  there,  ri^ht  over  the  inn-an.  and  cooled  by 
sea  bree/es  A  spaiioiis  hall  proviili-s  for  Ihe  main  exhibits 
and  ill; .1.1.  very  little  -pace  is  left  owing  to  the  demand,  so  that 
an  overriow  into  the  pier  wings  is  probable.  The  exhibit  of  cen- 
tral station  advcrlising  material  by  the  commiltce  on  progress 
also  promises  to  be  very  large  and  to  embrace  a  number  of  new 
features  This  will  !><■  given  in  an  ailii>itiing  hall,  en  route  to 
the  coiisention  ineetiint  place,  funlu-r  donii  Ihe  pier,  which  is 
of  consider,ible  leiiKlh  and  wulth.  The  iiniforin  plan  of  exhibit 
decoration  and  booth  if^  found  to  lend  itseU  admirably  to  the 
space  provided,  and  the  lighting  and  color  scheme  will  prove  vcty 
clFcrtivie.  While  the  com-cntian  is  going 'on  there  will  be  in  full 
swing  n|i  the  pier  without  any  interference  concerts  by  an  ex- 
cellent bard,  a  vmidcsille  llwatre.  a  skating  rink  and  net  deep 
sea  fi.'hitu:.  .  t!i:,i  i' i-  %aru'!v  of  iiisiructti 'O,  enlerlaiiiinent  and 
-irmni  iiu  iil  w  ill  be  >■  .nii  tli  iiy  iirvrr  eii.'o.M  il  l>t  fore  or  under 
-111  h  f.iv.irali'e  c.iiuliii'.iw  t  it  (.'■■iiil.ni  Inqiiirv  'jriiuglit  out  the 
fact  tli.ll  llie  n-^ci v.itii.ii-  m  ilu  ifurii.  scMii  hotels  on  the 
association  list  are  already  lery  large,  running  up  into  the 
hundreds. 
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Electricity  at  the  New  York  Hippodrome. 

THE  great  part  played  by  electricity  in  modern  spectacular 
ptrfomianccs  and  the  extent  to  which  electricity  is  used 
fur  utilitarian,  decorative  and  advertising  purposes  in  the 
modern  playhouse  arc  well  illuMralcti  in  the  electrical  equipment 
at  the  New  York  Hippodrome.  This  building  occupies  the  entire 
block  from  43d  to  44th  Street  on  Sixth  Avenue  and  is  240  ft. 
<Jeep.  It  is  built  entirely  of  brick,  marble  and  steel  and  has 
two  fk'clric  towers  abutting  from  cither  corner  which  rise  to  a 
height  of  1^0  ft.  atxjvc  the  sidewalk.  The  building  is  de- 
signed to  be  used  exclusively  for  amusement  purposes,  prin- 
cipally those  associated  with  circus,  menagerie  and  aquatic 
performances.  The  seating  capacity  of  the  house  is  5,^10  per- 
«ons. 

THE  STAGE. 

Not  the  least  interesting  is  tl)e  stage  and  the  novel  ar- 
rangements for  raising  and  lowering  parts  of  it.  filling  and 


the  width  of  the  stage.  One  line  of  .shafting  is  placed  in  front 
and  one  line  is  placed  in  the  rear  of  the  stage  lifting  mechanism, 
and  each  is  driven  through  a  worm  gear  by  a  motor  placed  at 
the  center  of  each  countershaft.  Hydraulic  pressure  is  furnished 
by  a  triplex  pnmp  loc.ncd  l>eneath  the  stage.  This  is  driven 
through  double  reduction  gearing  by  a  40-hp,  220-volt  motor 
and  delivers  water  to  a  tank  in  which  a  pressure  is  maintained 
of  1,000  pounds  by  two  accumulators.  The  latter  consist  of 
massive  weights  on  top  of  steel  plungers  working  in  a  cylinder. 
The  accumulators  are  electrically  connected  with  an  Otis  regu- 
lator and  through  it  control  the  operation  of  the  pump.  The 
apron  is  also  carried  on  u-in.  plungers,  but  has  a  maximum 
downward  movement  into  the  tank  of  14  ft.,  while  the  main 
stage  has  a  maximum  upward  movement  of  8  ft.  The  normal 
position  of  the  main  stage  and  of  the  apron  is  level  with  the 
wings. 

The  three  motor-driven  centrifugal  pumps  which  supply  water 
to  the  tank  beneath  the  apron  are  shown  in  Fig.  2.  The  pumps 
have  a  combined  capacity  of  8,000  gallons  of  water  per  min- 
ute.   The  small  pumps  arc  t.ich  direct-connected  to  a  i6-hp 


Fir..  I.— The  HirponiioMi-  bv  D.w  .and  by  Night. 


emptying  a  large  tank  and  handling  the  scenery.  From  the 
footlights  to  the  rear  wall  the  stage  is  110  ft.  deep  and  is  di- 
vided into  two  parts.  The  main  stage,  or  that  portion  back  of 
the  proscenium  arch  is  60  ft.  deep  and  200  ft.  wide.  That 
portion  of  the  stage  between  the  curtain  and  the  footlights, 
technically  known  as  the  apron,  which  in  the  average  theatre  is 
but  a  few  feet  deep,  in  the  Hippodrome  is  50  ft.  deep  and  too 
ft.  wide,  elliptical  in  shape  and  large  enough  to  accommodate 
two  regidation  circus  rings  each  42  ft.  in  diameter.  Beneath  the 
apron  is  a  huge  tank  14  ft.  deep,  which,  when  aquatic  perform- 
ances or  naval  pageants  are  to  given,  is  filled  with  water.  The 
nwvable  apron  may  be  submerged  in  this  tank  to  various  depths 
*o  that  this  portion  of  the  st.ige,  may  be  converted  into  a  creek, 
lake  or  nishing  mountain  stream.  The  tank  is  built  of  con- 
crete on  rock  txittom  and  its  walls  are  reinforced  with  I-heams 
and  channels. 

The  greater  portion  of  the  main  stage  consists  of  a  movable 
platform  carried  on  four  girders  and  held  up  by  four  12-in. 
plungers.  These  plungers  are  raised  by  hydraulic  pressure, 
*(Uom,itic  C(]ualizing  valves  compelling  all  four  to  travel  at  the 
*>nH!  fpeed.  The  steel  guidini;  columns  are  provided  with  dogs 
■which  lock  the  stage  at  any  desired  height.  The  dogs  are  oper- 
ated simultaneously  by  two  lines  of  countcrsh.ifting  extending 


motor  and  the  large  pump  is  direct-connected  to  a  40-hp  motor. 
.Ml  the  pumps  discharge  to  a  12-in.  main  cotmected  to  the 
tank.  The  motors  which  are  of  C.  &  C.  make  are  controlled  by 
Ward  Leonard  starting  boxes.  In  the  bisement  arc  also  pro- 
vided four  ventilating  fans  each  of  which  is  driven  by  a  25-hp 
motor.  The  electric  motors  in  use  in  the  building  for  various 
auxiliary  purposes  have  a  combined  rating  of  over  330  hp. 

uisrKmuTioN  of  circuits. 

The  system  of  lighting  which  ha*  been  installed  at  the  Hippo- 
drome is  of  interest  on  account  of  the  many  novel  features  in- 
volved and  the  m.ignitude  of  the  installation.  Over  20,000  in- 
candescent lamps  are  connected  in  circuit,  exclusive  of  the  large 
number  of  miniature  lamps  and  projector  lamps  provided  for 
stage  use  and  the  lamps  n^cd  for  electric  signs  on  the  exterior 
which  alone  number  many  thousand.  There  arc  also  installed 
eighteen  low-volt.ige  transformers  for  supplying  alternating- 
current  to  miniature  lamps  for  decorative  purposes  on  the  stage 
and  a  large  number  of  plug  sockets  on  the  stage  and  in  all 
parts  of  the  building  for  temporary  lighting  supply.  The  lamps 
are  arranged  on  934  circuits  which  are  controlled  for  the  most 
part  from  the  stage  and  dimmer  switchl)oard  and  in  part  from 
the  general  house  biard  located  in  the  office.    The  motors  are 
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supplied  thfougli  tight  circuits,  and  there  arc  fourteen  plug- 
socket  circuits  exclusive  of  the  systerti  for  the  stage. 

The  wiring  for  both  the  distrilnition  and  supply  has  been 
installed  in  a  most  thorough  manner  and  in  accordance  with 
the  latest  practice  of  n->itig  conduit  and  metallic  junction,  outlet 
and  panel  boxes.  Simplicity  was  secured  by  arranging  for 
control  from  two  independent  switchboards  for  the  different 
classes  of  service,  and  economy  in  the  installation  was  secured 
by  virtue  of  the  more  direct  runs  possible  thereby.  The  gen- 
eral arrangement  of  the  supply  boards  and  distribution  circuits 


Fi<;.  2.— Momn-oitrvEx  cestrifi-cal  pumps  fos  suppi.vi.vc  t.snk. 

is  well  shown  in  the  special  feeder  diagram  reproduced  here- 
with. It  will  be  noticed  that  there  arc  three  incoming  supply 
boards,  two  on  the  43d  Street  side,  one  of  which  is  for  al- 
ternating current,  and  one  on  the  Si.xth  .Avenue  front.  These 
boards  merely  contain  the  meters  ai  d  main  cut-out  switches  and 
fuses.  From  the  Sixth  .Avenue  board  heavy  feeders  are  car- 
ried to  the  general  house  switchboard  as  shown,  and  individual 


no.  3.— operator's  board  on  switch  hoard  c;aulery. 

feeders  are  also  carried  directly  to  the  lamps  in  the  basement, 
which  being  required  continuously  arc  thus  kept  independent 
of  the  house  board.  The  boards  on  the  43d  Street  side  supply 
the  stage  and  dimmer  board  through  six  large  feeders,  cich 
consisting  of  a  4-in.  conduit  containing  si.\  500.000  circular  mil 
cables  and  a  small  feeder  of  two  joo,ooo-circular  mil  cables  sup- 


VoL.  XLVII.  No.  18. 

plies  the  motors  in  the  basement  for  auxiliary  service  and  the 
lighting  circuits  in  the  dressing  rooms.  The  supply  boards  are 
interconnected  by  a  heavy  tie  line  in  case  of  failure  of  either 
one. 

The  locations  of  the  general  house  and  stage  and  dimmer 
switchboards  are  indicated  in  Fig.  6.  The  general  house  board 
controls  the  lighting  circuits  for  the  office,  lobby,  all  corridors 


Fir,.  4.— DETAIL  OF  FfK)TI.ICHTS. 

on  the  main  floor,  balcony  and  gallery;  the  electric  signs  and 
decorative  lamps  on  the  exterior  of  the  building,  the  cafe  and 
a  portion  of  the  lamps  in  the  basement  are  also  controlled  from 
this  board.  All  the  lamps  visible  in  the  auditorium,  with, 
of  course,  the  exception  of  the  ruby  exit  lamps,  arc  controlled 
from  the  stage  and  dimmer  switchboard,  and  from  here  are 
also  controlled  all  the  ceiling  and  side  lights,  the  footlights. 


Flli.  5.  — -oLtNom  SWIICIIlLb  t'ONrROU.IXC  ST.\GE  I.ICHT:*. 

border  lights  and  miniature  lights  on  the  stage.  The  borders 
arc  of  large  proportions,  over  .^.700  lamps  being  used  in  the 
borders  alone.  These  are  arranged  on  jg6  circuits,  delivery  to 
the  drops  being  made  through  nuilti-conductor  cables  of  75  So. 
ti  wires  for  the  tir-t  seven  borders,  and  oi  100  No.  l^ 
wires  for  the  rear  four  borders.    The  miniature  lamps  for  the 
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<lecorativc  lighting  arc,  as  alrcaily  stated,  operated  on  low-  a  3-hp  motor  for  hoisting.  A  cable  wotind  around  a  drum  fit- 
tension  ahernating-current  circuits  the  transformers  being  located     ted  to  each  transverse  motor  is  used  to  move  the  lifted  scenery 


Flu.  6. — DiAGKA.\i  ciF  Ki:jj)hi  Svstem. 


dose  to  the  outletii  where  the  current  supply  it  delivered. 

APPUCATtONS  OF  ELECrillC  FOWE*. 

Electricity  is  used  for  handling  heavy  .vccncry  and  for  oper- 


nc.  7.— .SW  ITCHBOARD  GAL1J31V,  SHOWING  ALSO  SCENERY  HOISTS. 


ating  the  drops.  An  elaborate  crane  system  h,is  been  installed 
which  operates  on  four  concentric  scnii-circular  tracks  run- 
ning from  a  pocket  on  one  ^idc  of  the  stage  to  a  pocket  on 
the  other  side  of  the  stage.  The  tracks  arc  formed  of  la-in. 
I-bcani-  i:piiii  the  lower  Hangc  of  which  are  the  trolley  hoists 
Thr>e  are  titled  with  2-h'»  motors  for  transverse  operation  and 


to  one  pocket  or  the  other.  The  crane  system  i<>  not  used 
much  at  present,  the  .scene  shifters  preferring  to  push  the  set 
pieces  and  use  the  hoists  for  lighter  parts.  All  the  motors  are 
controlled  from  the  floor  of  the  stage  by  means  of 
pull,  ropes.  There  is  in  addition  in 
each  wing  of  the  stage  a  set  of  hoists 
I'lr  lifting  set  pieces  of  scenery,  droj) 
curtains,  etc.  Kacli  hoist  carries  eight 
winding  drums  and  each  set  of  drums 
i^  driven  by  a  J-hp  motor.  The 
motor  h  connected  to  a  shaft  extend- 
ing the  length  of  the  hoist  frame,  and 
the  shaft  of  each  hoist  drum  has  a 
worm  wheel  driven  on  a  vertical 
>liaft.  The  upper  end  of  the  shaft 
carries  a  paper  cone,  and  the  motor- 
driven  shaft  carries  two  uo<jdcn 
limes  for  each  winding  drum,  one  on 
either  side  of  the  cone  on  the  worm 
shaft  so  the  uir.iling  drums  may  l>c 
turned  in  cither  direction.  The  lever 
ior  throwing  the  cones  in  contact 
latches  a.s  soon  as  coiiiact  is  made 
lictween  the  cones,  anil  the  cable 
wound  around  the  drum  passes 
through  a  slot  in  the  lever.  Knots 
arc  tied  on  the  cable  at  predeter- 
niiricd  points  and  these  in  passing 
'trikc  the  lever,  unlatching  it,  and  the 
cones  becoming  thereby  disengaged, 
the  hoisting  drum  is  stopped  imme- 
diately. There  are  60  separate  drums 
provided  in  the  two  wings,  each 
drum  having  a  lifting  capacity  of  about  800  pounds. 

stac;f.  switcuboaru. 
The  stage  switchboard  for  controlling  the  lamps  is  one  of  the 
most  intere«ting  parts  of  the  Hippodrome  equipment.  The 
board  is  located  in  the  4jd  Street  wing  on  a  gallery  25  ft.  above 
the  stage  floor  so  that  the  operator  is  in  full  view  of  the  stage 
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at  all  limes.  The  operator'*  biwnl  i>t  made  up  of  iwo  panels 
conuiiiing  iij  pu»l)-builon  switches  which  control  as  many 
(Olenoid  switches  on  a  board  in  the  rear  t>f  the  operator's  board. 
The»e  latter  switches  ctintrol  the  Mage  liKhting  circuit?.  To  the 
left  of  the  operator's  Imard  is  a  panel  omlrolling  the  current  for 
cnerKizing  the  solenoids.  .\t  the  top  of  the  panel  is  a  main 
•witch  and  three  triple-pole  sinBle-lhruw  switches  bcluw  which 
are  arranged  .24  switches  for  separate  bank«  of  solenoids  which 
control  different  colored  lamps.    To  the  right  of  iIk-  operator's 


nr..  8.— ex.vMPLE  ok  iommihuk  lichtinc 


board  is  the  alieriiating-cnrrcnt  »witchboard  wtiich  i«  connected 
with  the  I'nited  Electric  Light  and  Power  Company's  board 
in  the  basement.  The  board  in  the  operator's  gallery  controU 
the  circuits  for  the  minialnre  stage  lamps;  but  in  the  present 
show  no  alternating-current  is  used,  the  service  being  kept 
merely  as  a  reserve  for  emergency  use  in  case  of  failure  of  the 
direct-current  service. 

The  pu<h-button  switches  are  arr-inged  in  duplicate  rows,  there 
being  two  rows  for  contmlling  the  white  lamps,  two  for  red 
lamps,  two  for  blue  and  two  for  green.  This  arrangement  en- 
ables the  operator  to  set  the  lamps  for  one  scene  while  another 
scene  i«  being  enacted,  the  switches  for  the  following  scene  bcirg 
disconnected  from  the  solenoids.  To  throw  in  the  new  set  of 
lamps  one  switch  on  the  board  to  the  left  is  thrown  open  and 
another  closed.  This,  however,  is  too  slow  a  method  for  chang- 
ing the  stage  tamps  inasmuch  as  it  necessitates  the  opening  and 
closing  of  switches  for  each  color  of  light.  The  smaller  panel 
is  therefore  equippeil  with  throw-over  switches,  as  shown  in 
Fig-  3  by  means  of  which  the  change  may  be  made  almost  instan- 
taneously, all  colors  being  thrown  in  simultaneously. 

The  larger  operating  panel  is  divided  into  two  parts  by  a 
row  of  dimmer  handles,  there  being  a  row  of  dimmer  handles 
across  the  top  and  another  row  across  the  lx>ttom  of  the  panel 
al'o.  While  the  character  of  the  lighting  of  the  present  at- 
traction is  such  that  the  dimnu-rs  are  preferably  operated  by 
hand,  the  dimmers  are  arranged  for  motor  operation.  On  a 
framework  behind  the  boaril  arc  mounted  four  vari.ihlc-spccd 
motors  each  driving  a  screw  carrying  a  nut.  The  nut  is  con- 
nected by  a  link  to  a  lever  on  the  shaft  of  the  dimmer  handles 
causing  it  to  rotate  as  the  nut  moves  backward  or  forward. 
Beneath  the  screw  are  «nap  switches. 'which  are  thrown  by  the 
nut  when  the  latter  reaches  the  end  of  its  travel  in  cither  direc- 
tion, so  that  the  dimmers  are  not  injnreil  thmugh  the  negligence 
of  the  operator. 

.Ml  the  lumps  controlled  from  the  stage  are  connected  through 
dimmrrs.  ami  each  bank  of  dimmers  is  c«innectei|  to  a  set  of  dif- 
ferrnl  culnrrd  lamps.  Kach  dimmer  shaft  carries  a  pulley  which 
is  fonnrrlrd  by  belt  to  se\eiity-six  joo-light  theatre  dimmers  lo- 
cated in  a  gr.llrry  .ihove  the  sw  ttililioard  gallery,  Interlocking 
handles  control  thr»e  pulleys  iicrmitting  any  circuit  to  be  thrown 
mil  as  desired.  The  motors  oper.-iting  the  dimmers  arc  con- 
tndled  by  starting  b'lxc-.  located  at  the  hfillom  of  the  smaller 


pai.rl,  the  switches  being  set  on  a  separate  jnuicI  over  the  board. 
On  the  solenoid  board  is  also  installed  a  master  solenoid  switch 
which  may  lie  operated  from  a  number  of  emergency  switches 
placed  in  various  parts  of  the  house.  This  switch  controls  the 
glare  lamps  which  stud  the  proscenium  arch  and  which  are 
sufficient  to  light  the  whole  theatre  adequately  in  case  of  acci- 
dent. The  lamps  are  connected  to  both  the  direct-current  and 
alternating-current  main,  a  relay  on  the  back  of  the  alternaling- 
ciirrent  board  in  the  basement  connecting  the  circuit  auto- 
matically to  either  service  in  case  of  the  failure  of  one. 

ILLVUtSMIVS. 

The  auditorium  is  lighted  chiefly  by  an  immense  sunburst 
in  the  dome  forming  the  ceiling,  the  number  of  lamps  forming 
the  sunburst  being  in  the  neightorhood  of  3000.  In  the  inlay 
proper  of  the  sunburst  are  (173  eight  cp  lamps.  The  ribs 
contain  400,  and  the  rims  over  (MO  lamps,  all  of  8  cp.  In  the 
outer  rim  forming  the  ceiling  border  are  twelve  hundred  16  cp 
lamps  besides  three  humlred  -trip  lamp*  made  up  of  red,  white 
and  blue  lamps  in  equal  numbers.  1  he  dusters  in  the  ceiling 
of  the  gallery  and  balcony  each  contain  four  i6-cp  lamps  and 
under  the  me?«anine  floor  are  about  five  hundred  H-cp  lamps 
studded  in  the  ceiling.  The  elephant's  head,  the  emblem  of  the 
proprietors,  is  the  keynote  in  the  ornamentation,  and  is  found 
wherever  the  design  of  the  building  permits  its  installation.  Each 
head  is  lighted  by  five  incandescent  lamps,  three  over  the  fore- 
head of  8  cp  and  two  of  .v  cp  tipping  the  tuiiks. 

For  the  lighting  of  the  stage  both  arc  and  incandescent  lamps 
are  used  in  large  numliers.  In  the  border  lights  over  tlie  stage 
are  thirly-seven  hundred  .v-cp  lamps,  one  half  of  which  are 
white,  the  others  being  red,  blue  and  green.  In  the  footlights 
arranged  as  shown  di.-igrammatically  by  Fig.  4.  are  six  luitidred 
32-cp  incandescent  lamp.s,  300  white  and  too  each  of  bine,  red  and 
green  lamps.  At  the  side  of  the  proscenium  are  one  hundred 
and  forty-eight  j2-cp  lamp.s,  and  in  mirror  troughs  are  fifty  30- 
cp  lamps.  The  mass  lights  which  form  a  rim  around  the  arch 
consist  of  iMie  hundred  and  seventy-eight  50-cp  mirror  trough 
lamps.  There  arc  IJ5  portable  trough  strip  light-,  each  c mtaiii- 
iiig  twelve  ify-cp  lamps  used  in  all  scenes  in  addiiion  to  13 
borders  m-ide  up  of  twelve  ,w-cp  lamps  each  at  the  bottom  "f  the 
cyclorama  which  throw  light  upward  in  order  to  kill  shadows 
made  by  the  border  and  s|kiI  lights'.  Over  150  sUgc  pockets  are 
connecteil,  some  through  resistance  for  arc  lamps  and  others 
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through  dimmers  for  incandescent  lamps.  In  the  center  of  th« 
gallery  back  of  two  lo-ft.  color  boxes  provided  with  eight  color 
screens  arc  j$  spot  lamps,  ao  of  which  require  30  amperes  each 
aii<l  the  others  used  for  spot  light  work  consume  50  amperes 
e,ich.  There  are  Iwo  spot  light  bridges  on  either  side  of  the 
haliiiny,  each  bridge  containing  twelve  arc  lamps.  Ten  of  these 
arc  used  behind  color  boxes  and  consume  jo  amperes  each 
and  the  two  used  for  strictly  spot  light  work  require  50  am- 
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pere*  cacli.  In  (hf  dome  of  jhc  ceiling  arc  two  holes  back  of 
which  arc  two  75-.iinp«rc  search  lighls  for  hithittig  the  (oiintains 
from  overhead.  On  either  siJe  of  the  apron  are  eight  6-in. 
spot  lights  back  of  color  boxes,  each  lamp  consuming  jo  am- 
peres; there  are  in  ailHilion  four  mirror  back  reflector  lamps 
for  the  ballets  which  con>imie  50  ampere;  each.  Back  of  the 
pro^eniuni  arch  curtain  line  arc  two  double  bridges  on  either 
side  of  the  »iage.  Each  lower  bridge  has  six  6-in.  spot  lighn 
consuming  50  amperes  each,  and  on  the  upper  bridges 
are  eight  mirror-back  reflector  lamps  consuming  50  amperes 
each.  Over  the  center  and  lack  of  the  proscenium  arch 
is  a  30-ft  swinging  bridge  on  which  arc  fourteen  50- 
amperc  spot  lights  for  lighting  the  cjclorama,  and  over 
the  switchboard  arc  six  50-ampere  spot  light*.  On  either 
side  of  the  proscenium  arch  are  the  arc  lamps  for  giving  the 
lighting  effects.  In  the  second  scene  there  arc  «ix  efTect  ma- 
chines used  to  produce  cloutl  effects  for  a  "Moon  Song."  Each 
of  these  machines  requires  50  amperes  and  the>-  are  plai-iTl  om  t 


which  ^erve  to  heizhtcn  the  colt  r  of  the  shell.  Each  girl  holds 
in  her  hand  a  string  of  penrls  coiisisiiiig  of  17  ball-shaped  incan- 
descent lamps  graduated  in  size  from  J^-cp  at  the  bottom  to 
4  rp  at  the  lop  of  the  string.  There  are  also  eight  large> 
egg-shaped  mussels  which,  as  the  curtain  rises,  are  graduiilly 
opened  by  a  girl  secreted  w-ilhin  each.  Each  fif  these  mussels 
is  lighted  by  sixteen  .w  cp  ball- shaped  lamps  placed  around  the 
edges.  In  front  of  the  boat  are  arranged  eight  seats  represent- 
ing b-.illrushes.  Each  of  these  is  provided  with  twelve  leaves 
and  at  (he  lip  of  each  leaf  is  a  Ut-cp  bunkholv  lamp  specially 
dipped  lo  give  the  desired  color  tore  to  the  cattail  which  each 
represents.  Twenty  ifi-cp  lamps  are  concealed  beneath  the  shell 
or  umbrella  over  the  head  of  ihe  girl  to  light  her  face. 

The  two  electric  fountains  on  either  side  have  each  within  them 
under  a  water-tight  glass-covered  color  box  a  75-ampcrc  search 
light,  and  in  the  ceiling  overhead,  as  already  mentioned,  is  a 
75-amp«re  search  light  also. 

The  color  changes  are  made  within  the  fountain  and  from  the 
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the  center  arch  of  the  scenery  used  in  this  act  and  fed  from 
stage  pockets.  In  the  last  scene  there  are  in  addition  to  the 
equipment  mentioned  below  nine  50-ampere  cyclorama  arc  lamps 
at  the  back  of  the  scenery  which  throw  hght  upward  to  heighten 
the  effect  of  the  tableau  and  also  to  kill  sh.idows. 

The  "Court  of  the  Golden  Fountains,"  which  is  the  final  scene 
of  the  perfonnance  now  rtmning,  is  a  spectacular  aquatic  tab- 
leau which  neither  words  nor  photographic  reproduction  can 
adequately  describe.  It  is  a  notable  example  of  scenic  art  of  daz- 
zling brilliance  made  possible  only  by  the  use  of  the  electric 
light.  In  the  center  is  a  l>oat  36  ft.  long  and  about  17  ft. 
high  studded  with  "00  standard  and  miniature  lamps.  These 
arc  fed  from  two  sets  of  stage  pockets  through  cables  run  in 
^-in.  rubber  hose.  The  circuits  arc  divided  and  fused  in  the 
boat  and  every  other  lamp  in  the  outline  is  connected  to  one 
circuit  so  that  should  one  feed  line  become  accidently  short- 
circuited  the  effect  will  not  be  noticeable  lo  the  audience.  Around 
the  apron  are  four  lO-ft.  jea  shells  7  ft.  high  each  seating  two 
girls.  There  are  forty  l(>-cp  lamps  connected  to  a  double  set  of 
feeds  concealed  under  the  outer  rim  of  each  of  these  shells 


search  light  overhead  both  blending  and  giving  a  very  pretty 
eflTcct  on  the  jets  of  water  issuing  from  the  fountain.  One  him- 
dred  and  fifty  submarine  lamps  are  used  to  light  the  girls  who 
seemingly  support  the  fountain,  ,ind  there  are  forlv-iwo  floating 
lilies,  some  below  and  some  above  the  water,  each  of  whint 
is  fitted  with  an  electric  lamp.  Four  girls,  each  h<ilding 
a  wreath  of  twelve  .vi-C|)  ball-shaped  Limps  siar.d  on  two  dol- 
phins, whose  eyes  are  studded  with  green  lamps  and  whose 
eight  fins  have  eight  forty-eight  ^-cp  lamps.  Twelve  16-ep 
lamps  arc  concealed  in  the  mouth  of  each  dolphin  to  heighten 
the  efltect.  .Ml  ihe  floats  arc  fed  through  \o.  10  stage  cable 
encased  in  J^-in.  hose  and  connected  to  stage  pockets  around  the 
footlights.  Ko  less  than  .2.000  ft.  of  rubber  hose  is  used  for 
this  purpose.  Seventeen  hundred  8-cp  lamps  are  laced  10  the  scen- 
ery in  the  background.  These  are  divided  into  circuits  of  24 
lamps  each,  fed  from  stage  pockets  through  dimmers. 

Before  the  curtain  rises  on  the  last  scene  the  floats  are  rolled 
into  place  and  the  electric  connections  made.  The  m-'n  slaTc, 
with  over  500  performers,  is  then  elevated  eight  fcit  and  the 
apron  is  submerged  a  few  feet  into  the  tank  of  water.  The 
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water  it  then  tuiaed  on  to  the  fowitaiM  ind  u  llic  curtain  rises 
the  HitiK  IVitinf  oftdtx  of  (Im  Mage  board  n  thrawa  oa 
throoflh  dimmen.  Gfadnally  tbe  dHninei<)  are  cut  out  until 
fnll  brilliaiKy  is  attainMl  and  for  tlie  since  of  about  one  min- 
ute  over  lo^ooo  amperes  of  current  is  consumed  to  light  the  gorgc- 
oiK  Spectacle.  The  performance  is  given  twice  daily  and  the 
•.:i!>li;,in  iir  lilt-  .iftcniHM;-.  j/rrp  ir:nance  como  mi  .it  about  S^'S- 
Rradt-rs  maj  mi.igim  .ih.u  such  a  sudden  loaJ  means  during 
ihe  wiiUer  inonihs  tii  th<  station  of  the  New  York  Ediion 
Company  which  juppiu's  ihe  eleclric  energy.  Thf  Edison  Com- 
pan.v  ri  ninn-s  no  greater  reconinienil  n  i;  iliaii  that  it  has 
supftlied  thi*  Mddcn  dcm^nil  niehtly  without  a  single  bilure. 

Mist  •»Xl..\NECIfS. 

Electricily  is  tucd  in  all  the  dressing  rooms  for  curling  irons 

and  cosmetic  heaters,  there  being  400  combined  sets  in  toe.  The 
ir<in<  ii!ed  for  pressing  the  tliousands  of  costume?  tl5ed  in  th* 
ballets  are  also  cleclncally  bf;i|i-d.  In  .uldilioti  -Ium  .ur  j8 
ceiling  fans  and  18  stand  fans  in  use-  during  tlie  wariin  r  mantlis 
Electric  carriage  calU  are  installed  on  the  44th  Stre>  i  and  4jd 
Street  si«lc«.  i<'iK.  1  sbows  the  exterior  of  the  HiMMKiruroc 
bgr  daj  and  br  night.  Arranged  in  rows  acrasc  llie  face  of  the 
bnildiiig  are  ahont  tix  htttidrcd  16-cp  incandeaeent  tamps.  The 
towers  and  spheres  are  $»u«J<led  with  over  on^  thotuand  8-cp  in- 
candescent latnps  and  in  the  !•  iir  ill.  I'l  li  i.-i  1  il  111  tlif  mr 
ners  of  the  building  are  nearly  (iitecn  hundred  ii-cp  lamps. 
In  the  other  siijns  on  the  f.ice  of  the  building  and  over  the 
diKjrway  there  are  about  two  thousand  8-cp  lamp*  employed, 
and  12  arc  lamps  are  distributed  sicross  (he  front  wall,  making 
tbe  building  a  blaze  o(  light  »fld  attracting  the  attention  of 
tvery  piaseiver  In  the  cars  of  the  elevated  railraadt  and  of  pe- 
Ikitrians  and  olbefs  on  the  streela.  The  proprietors,  Messrs. 
Thotnpaoa  and  Dnndy,  are  firm'  helievm  in  ihe  use  of  electricity 
for  advertising  purposes  and  maintain  a  number  of  large  electric 
tigta  in  Manhattan  and  Brooklyn.  At  Broadway  ,ind  34th 
_ Street,  one  of  New  York's  busiest  corners.  .1  Mt;ri  40  ft.  by 
j6  ft.  with  the  words  "Hippodrome,  .\  S m  i>i\  Circus,  Nine 
Blocks."  with  .1  hand  poinliiiL:  m  1:  '■  lirt  -.  i  11  d  li.c  tli<!,ilrt 
This  sign  is  brilliantly  il'uminaled  by  fourteen  hundred  S-cp 
lampi,  the  name  Hipp<idri>nie  being  in  red.  the  rest  in  white 
light.  It  is  also  worthy  of  note  ,i>  showing  the  cni.>rmous  cur- 
rant cimsimiplton  by  arc  I:imp>  alone  that  the  number  of  Q'A- 
in^  cored  carlMn»  used  weekly  in  the  arc  lamps  at  the  Hqi^ 
dmnw  is  a  trifle  less  than  2,9n. 

Mr.  Charles  Oc  Soria,  of  the  New  York  HSppodroiwe,  ia  re- 
sponsible for  the  lighiing  Effects,  and  it  is  to  him  that  we  arc 
indebted  for  the  infottnaiion  coniaiiicd  in  thia  aftide. 


The  Distribution  of  illumination  in  the 
Noghborhood  of  Two  Lamps. 

THb  di^tribiitiini  i>i  dliuninatton  iR  the  neigbborhood  of  a 
single  source  of  light  follows  a  very  simple  hiw,  beiag  in- 
vcrKly  prrtportianal  10  the  Kinare  of  the  distance  from  the 
source;  bia  wlien  illnmination  takes  place  irom  ceveral  aonnxs 
its  diMribiMi<m  be«4imes  far  more  complicaied»  and  cannot  gen- 
erally be  cmipiiit-d  II)  ;i<i\.incc.  in  practice,  illumination  ia  very 
freqtMmtly  «'ffi'<-t<d  by  n^-ini!  several  sources,  as  when  lamps  are 
Ifl.m'it  :it  int(  t\;iU  i  i  ;:r  (lii-  «i  iliii>;  •■I  ;i  r'H.ni.  It  would  be  ad- 
v.uii  iKrrni^  1!  till  iliiniiiii:i'i'  II  be  ubt.ninrd  al  any  point  by 
-\irh  ail  .1X1  .fiii;i  Mil  It  i-nL:;d  In  i-iiMi|iutc<l  in  adN.ince,  since  llic  in 
fonii.itiKii  K'  KK'd  )i\  .1  iii;iri<  iiKiticai  study  ui  ihc  conditions  would 
hr  l)ti|iitil  111  dvi  idiiii;  n|>-iii  ilie  best  nimibcr.  Spacing,  and  power 
fur  Uie  Ianip„  to  !>c  used. 

If  the  intensity  of  illuminati<>ii  np'm  any  surt-icc  dcpeodtd 
simply  upiin  it!i  distance  fnini  the  variimn  lampn.  it  would  be  very 
M«y  to  ratcniatc  it  l»y  suniminR  t'wtlter  the  illuminations  pro- 
4iiT"f  iir">n  it  liy  earli  »l  the  laiitp»  frparately:  but  in  reaUty  the 
itfteii-iiy  IS  projtoriiitral  aliwt  l»  the  cniiiwe  «>f  its  angle  of  inei* 
AviXff  wfm  ihe  Mirfsicc.  which  ma1(«>  catrnlalinns  impracticably 


laborious.  Besides  this,  the  thing  of  interest  is  not  always  the 
intcnailT  of  illunination  npan  a  fixed  surfaoA  but  sometimes  it 
is  more  important  to  know  the  maximimi  intentiQr  whidi  can  be 
obtained  at  a  given  point  by  turning  a  surface  into  different 

tions  at  that  point.  This  would  be  the  case  where  the  illumina* 
tion  is  to  serve  for  reading,  as  in  a  church ;  each  person  naturally 
h'A<h  his  book  ni  such  a  position  at  to  crfitain  the  mamtmui 

illnniiiiat:Dn  upon  il 

The  problem  then  I'l  hud  the  maximum  inter  -it\  uf  illiiniin.i- 
tion  ivhirh  can  be  obtained  at  any  point  from  a  number  of  sources 
of  light  acting  together.  WTii-n  the  nnmber  of  source?  is  very 
great,  Ibc  number  of  independent  variables  in\-«lvcd  is  so  large 
that  any  foninda  which  might  be  wothed  otM  would  be  incon- 
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Fsa  it-m»auiH  tuvnaaTiNC  tu  hbaning  op  r,  ♦  and  D. 

venient  ta  use;  but  in  case  only  two  fourcea  come  mio  cootid- 
ccatioiv  the  piohlema  which  arise  may  be  handled  rather  wmply 
vrilh  the  help  of  the  table  given  bdow.  The  case  to  which  this 
table  is  applicable  occurs  whm  a  room  or  hall  is  to  be  lighted 

frinn  tw.i  v:handcIior-,  i':ii-li  'il  which  u-^iiiilly  hv  m^'crTcd 

;is  ;i  jHiirit  source  of  '.'.i:.':!:.  '1  lu'  |Jr.Jl^cnl^  '.vhuh  .iri-v-  in  ;Oaiii>iiig 
fCff  Mich  ,Tn  arr:i:igc":r:-'  .-^rc  a-  tvilln'.'.  ';:  1  ; '1  Win  n  the  posi- 
tions of  the  two  sources  and  thmr  candle-powers  lia.v  been  fixed 
upon,  to  find  the  resulting  intensity  of  illumination  at  any  point ; 
(a)  when  the  poS'ilions,  but  not  the  powers,  of  the  two  sources 
have  been  fixed  upon,  to  decide  what  is  the  proper  candle-power 
for  each  in  order  to  prodttce  a  given  illumination  at  given  pointa; 
(3)  when  the  positions  of  the  sources  have  not  been  feted  upon, 
to  aacertain  how  they  should  be  pkwcd  in  order  to  get  the  heat 
distfibulion  of  light  in  n  iwim  of  any  given  shape  and  site. 

To  solve  these  problems,  it  is  ncceaaaiy  to  make  nse  of.  a  system 
of  co-ordinates  in  order  to  define  the  posttiim  of  points.  It  is  olv 
viD.is  lh.it  \hf  dr-iribution  of  illumination  is  symmetrical  with 
reHpect  to  tlic  Uiic  passing  through  the  two  sources  of  light.  It 
will  be  sufficient,  then,  to  ilefine  iltt  p<i*iiions  of  iKiiiits,  if  plane 
polar  co-ordinates  are  u».cd,  tiikiiig  as  origin  a  point  midway 
between  the  two  sources,  and  as  line  of  refi-reiice  the  slraiitbt  line 
joining  the  two  sources  Ibi^  is  illnstraieil  in  tlie  di.igrani  of 
Fig-  I.  On  this  system  let  r  Ik-  the  radiu-.  vector  and  <t>  the  vec- 
torial angle.  Let  C,  and  C'l  be  the  candle-powers  of  the  two 
sowcea  and  D  tbe  distaitce  of  each  from  the  origin.  Then  the 
cxpreiaion  for  the  maaimnm  intensity  abtainabte  at  any  point 
as  a  function  dmplr  of  r  and  ^  is  as  follows : 


If  the  two  sources  arc  of  eipial  power,  as  WODid  tWUally  be  the 

case  in  practice,  this  cjiprcssiou  bccoiiKs : 

/M*r  =  C,.  ■  -      --    -f    ■ 

^iir  \  r'  —  jr  i>  ,.>s  i-r       <l>'-  ■  r  •  jr  l<  cos  <t>i' 


This  espression  is  a  formnlu  wlii<  b  may  b<'  n-M-d  to  find  tbe 
nwxhntMl  fnleMily  of  i]lHniiii.iti<in  .u  any  |i<>int  (r.  <t>)  when  the 

power  of  the  sources  and  their  posiiioiui  have  already  been  fixed 
npon.  In  practice  the  converse  pmblems  are  of  much  greater  im- 
portance, namely,  to  find  the  proper  candle-powers  and  poaitions 
of  the  sonvccs  in  order  to  have  them  produce  a  certain  intcmi^ 
of  illumination  at  a  given  point,  or  at  all  points  within  tome  pre- 
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scribed  space.  These  problems  may  be  handled  mo<.t  conveniently 
With  the  hrfp  of  the  following  lablc,  mentioned  above,  whii  b  gives 
values  of  />*  times  the  coefficient  of  C  in  ei4u;itiori  (j)  for  all 
values  of  *  ami  r/p.  That  is  to  say,  the  numbers  in  the  table  are 
values  of  IP'  :  C.  wberr  /  stands  for  the  maximum  intensity 
of  illuininauon  at  the  point  {.r,  C  it  the  candle-power  of  each 
of  the  lowToes,  md  D  is  oae-half  the  distance  between  them.  The 
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70* 
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0.740 
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o.aoo 
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0-7  52 
0.740 
0.656 
0.530 
0.424 
0.j6fr 
0.318 
0.260 
O.S92 
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0.716 
0.707 

0.610 
0.5IJ 
a.4l2 
o  3S» 
O.J  12 
0.256 
0.190 
eLii4 


I0.O   a.Mot  9.0M6  0.0205  0.0204  ojojoj  0.4001  ix.0199  0.0198  0.0197  o^oip; 

use  of  this  table  in  solving  the  «boffc  pvoblcais  my  hcft  be  ex- 
plained by  a  few  examples. 

To  ascertain  frooi  this  table  the  maximmn  intensity  of  illumina- 
tion at  a  point  (r,  doe  lo  two  aonncii,  each  of  power  C,  and 
placed  at  the  ponrt*  (D,  0*)  and  (-^D,  0^}.  find  the  mmber  in 
the  table  correspoadinc  to  the  assigned  values  of  ^  and  r/D; 
mnltiplyinK  this  number  by  C  and  dividing  by  C  gives  the  re- 
quired intensity  of  illumination.  As  an  example,  <uppo»e  that 
there  .ire  two  sources  of  light,  each  of  50  c\'.  and  placed  meters 
apart;  it  is  rcti-.iircd  to  find  the  inleiisMy  i:i  illtiiiininli.in  :<l  .1  jKniit 
3  meters  directly  below  the  point  half  «ay  beiwicii  the  two 
sources.  In  this  ca  <'  L  -P,  —  i  r  2.0,  «>  ga  .  r/l> 
s=  2/1-5  =  I.3J-  Looking  in  the  table  in  the  column  for  90°,  it 
is  noted  that  when  r/D  =  1.33,  the  number  to  be  taken  from  the 


Fia  2.— LINES  or  IQVAt  IHUMSllY  OT  tU,VMl.\ATIoN. 

taUe  lies  between  0.630  and  0.51a,  and  hy  interpolaiioin  it  is  found 
to  be  o.sSl  Muhiplying  this  by  SO  (the  value  of  C)  and  dividing 

by  {t.$i-.  the  value  of  the  required  intensiiy  of  ittumination 
is  given  as  13  candles  per  meter  s<iU3rc. 

The  fnlloHing  may  be  taUen  as  an  example  of  the  converse 
problem:  that  is.  to  tiiid  the  proper  candle-power  of  the  sources 
ncci  --ary  to  prodiKr  a  niven  intensity  of  illumination  at  a  given 
point:  A  hall  IJ  meters  iong  by  6.8  meters  wide  :s  to  l>e  lighted 
front  two  chandeliers  _\  nutcrs  above  the  flo<ir,  eqiia'lv  .i;<!:int 
from  the  ends  of  tlie  liall,  and  4  meters  from  each  ..tlu-r;  wlmt 
candle-power  should  be  provided  in  order  that  the  iiiteiiMty  ot 
illumination  in  the  comers  may  be  sufficient  lor  comfortable 
reading?  Taking  the  intensitjr  lor  corofoctable  reading  as  4 
candles  per  meter  square.  /  =  4-«^  and  i>  ss  3.0  meters.  To  find 
r  for  the  comer,  assume  that  a  book  will  not  be  held  nearer  to 
the  i!r.-.r  1  0  m.  irr.     .  tli-Tt  the  point  (r.  <^^  will  he  in  the 

C'Tiirr  ,iiii|  fr.f  nii-t<T  .lU.ve  tile  floor.  The  r  —  V  o'  3.4'  V  ^ 
7.  J  ineKrs  ;  .uid  *  =  <'oj- '  tv;..'  —  33,5°.  r/l>  7..'/'i  ~-  ^  f<- 
By  the  u»«  of  the  table,  these  values  of  «>  and  r  indnate  by 
interpolation  the  number  0.19,  which  is  to  be  set  c<r.ial  to  /  !^/C. 
Whence  Q.19C  ss  4.0  X  (a.o)*,  or  C  =  84  cp,  which  should  ac- 
cordingly he  suppnad  at  eadi  chandelier. 

This  gives  tiie  eandte-power  neoeisasy  to  ptodnee  proper  in- 
tensity of  itlummaticn  in  the  comers,  b«rt  does  not  pcove  that  the 
inti  nviy  will  be  suAcient  at  all  other  pofarts.  Li  order  to  ascer- 
t.iiii  the  intensity  at  other  points,  farther  invcstigatkm  is  neces- 
sary, r  this  purpose  it  Is  very  convenient  to  make  use  of  Fig. 
2,  which  ihows  graphically  the  distribution  of  illamination,  by 


means  of  lines  of  equal  illuminalion.  In  thtv  figure  is  given 
unit  length  and  a  set  of  lines  is  drawn,  each  mic  01  which  con- 
nects all  iKjints  at  which  the  ma.\|mum  mtcii.siiy  at  i^luminiitiun 
is  the  same.  Each  line  is  marked  at  the  middle  with  nunilicrs 
which  give  the  intensity  corresponding  to  it  when  C  is  taken  as 
I  and  £>  as  I,  The  diagram  is  limited  to  a  plane,  while  in  reality 
there  are  surfaces  of  equal  illtiminatioii  reaching  into  three  dimen- 
sions; the  latter  are  the  surfaces  of  icvolntton  which  would  be 
traced  by  the  lines  of  the  diagram  whan  rotated  about  the  line 
through  the  two  aouteet. 

This  dngram  may  be  taken  as  representing  die  state  of  affairs 
in  the  problem  under  discussion  if  the  scale  be  so  chosen  that 
P  is  equal  to  two  meters.  The  numbers  attached  to  the  various 
lines  will  then  rev^'""'"'  'he  intensities  of  Ithitiiin.iiirin  in  ihc 
problem  if  they  arc  mnltiiilied  by  84,  the  value  of  C.  The  hgure 
shows  that  the  point  where  r  —  3.6P  and  *  =  33.5°  falls  just 
outside  of  the  line  m.irked  0.2,  as  it  should.  Ii,  now,  all  the 
other  points  in  the  regi  'ii  t  j  b.;  lighted  fall  within  this  tine,  they 
will  get  more  illumination  than  the  comers  of  the  hall ;  otherwise 
they  will  get  less  and  be  insidRciently  illuminated.  It  is  clear  that 
the  darkest  part  of  any  cross-scctitm  of  the  hall  will  he  that  next 
to  tfie  walls;  and  if  all  the  pohits  along  the  walla  be  mapped  out 
on  the  figure^  it  can  be  seen  whether  there  is  auffidcnt  iSnninap 
tion  at  all  points.  To  do  diis  r  and  #  can  be  computed  for  a  few 
of  the  points  and  then  a  continuous  line  can  be  drawn  connecting 
them.  Thus  at  the  point  on  the  wall,  at  the  center  of  the  hall, 
and  I  meter  alKivc  the  tV  10.'.  r  —  \  2'  -\-  3.4'  3.9  meters,  and  * 
—  00"  r'P  —  2.0.  luariy.  Kf  (erring  to  the  (igure,  it  is  noted 
th.i:  ill-.  ;;  Milt  when-  r  -  2  P  ami  0  go*  is  well  within  the  line 
marked  0,2;  and  it  is  seen  that  all  points  along  the  wall  and 
therefore  all  points  throughout  the  hall  are  sufficiently  illuminated. 
Thus  i^^wt  each  of  the  chandeliers  is  sufficient  lor  comfortable 
reading  at  sH  parts  of  the  halL 

It  is  to  be  nolioed  that  with  the  above  arrangenieBt  the  iit- 
lensitv  of  illumination  near  the  center  of  the  hall  b  for  greater 
th.iii  n.  ^'r-s.uy  li>  referring  to  the  figure,  we  S<*  that  at  the 
w.ii:  111  the  center  of  the  hall  (  the  Second  of  the  two  points  con- 
siilori  il.  wlu-rc  r  eqiKilIcil  2  .0 1>  ami  *  =  qo" )  the  intensity  is 
nearly  Iwao  .is  great  as  in  the  coiner-.,  it  i*  clear  that  the  light 
might  Im.-  better  diMTiliuted  if  the  tw"  ch.iiiilchcrs  imtc  placed 
nc.irer  to  the  cnd'^  of  the  hall;  and  litis  leads  to  the  problem  of 
ictennininc  how  far  apart  the  two  sources  should  he  placed  for 
the  best  distribution  of  light 

As  the  two  sourees  are  separated  more  widely,  the  comers  of 
the  hall  recehra  awe  light,  hot  the  poims  between  the  two 
sources  receive  less.  The  best  distrihntkm  will  be  attained  when 
they  arc  so  spaced  that  the  intensity  of  illumination  in  the  corners 
will  just  equal  that  on  the  wall  opposite  the  p<jint  midway  be- 
tween the  two  sources.  In  the  rx.imple  chosen  this  requires  that 
the  intensity  should  be  the  same  at  the  points  (7.2,  33-5')  *n<l 
i^i"  I,  The  i>ioMom  consi'^ts.  then,  in  fituiing  the  value  of  /' 
for  which  this  cotuUtini  will  be  fullilleil.  Tliis  may  be  ascertained 
by  trial,  assigning  different  values  to  P,  and  linding  from  the  table 
the  corresponding  intensities  at  the  two  points  in  question.  The 
work  may  be  tabulated  as  follows : 

Inirntily,  frooi  UWe.  (C  being  the 
f/D  r/D     caiullc-lKnKr  of  one  o(  llic  •ouraea} 

V'tlue  of  O        for  Ike  point  foe  tlw  peial  for  Ike  point      for  tlte  iniBt 
BMuracsL  (7.1.  JS.I*)    <J.9.  t»')    <7->k  V-J  >  *S  > 

M  owaiBC  "•"f^k 

I.S  euasi  C  0x46  C 

l.l  «i.*|a  C  e.«S4  G 

l.l  MfiC  *-***^ 


2.0  metcrt. 

30  •• 


J.* 

*■* 

■.t 


tJt  I.*  *»|tC 

It  appears,  thcrefwci  that  the  most  advantageous  poaittens  for 
the  two  sources  are  obtained  triaen  •aeh  Is  3.6  meters  from  the 

center  of  thr  hall  F>  r  this  pMitkM  the  reqw'red  candle-power  is 
:leteriniiied  ffm  the  rclatioa:  O.054C  s  4-0  candles  per  meter 
s,quare.  so  that  C  -  74  cp,  instead  of  the  84  required  when  D  was 
taken  as  2.0  meters. 

If  a  single  chandelier  at  the  center  of  the  hall  had  been  u-c.!, 
the-  candle-power  necessary  to  produce  4.0  candles  per  meter 
square  at  the  corners  would  be  determined  by  the  relation: 
C/(7.a)'  =  4.0^  whence  C  =  207  cp,  or  in  practice,  thirteen  16-ep 
lamps.  When  two  chandeliers  are  used,  placed  in  tb»  b»st  posi- 
tion, only  five  lamps  are  required  in  each,  or  ten  in  all,  so  that  a 
saving  of  23  per  cent  is  effected. 
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The  best  spacing  for  two  sources  depends  on  the  dimensions  of 
the  space  to  be  lighted,  and  also  upon  the  height  of  the  sources 
above  the  floor  (or  other  surf.-ice  upon  which  the  illuminatiun  is 
desired).  It  is  possible  to  work  out  the  best  value  of  D  for  a 
number  of  different  dimensions  of  hall,  and  tabulate  the  retull^ 
for  future  reference.  I  f  such  a  table  computed  it  will  be  found 
that  for  all  ordinary  dimensions  of  halls  and  heights  for  the  chan- 
delier's, the  best  value  for  D  conies  out  almost  exactly  0.3  of  the 
length  of  the  hall  in  every  case. 


The  Lighting  of  Desks. 

By  J.  R.  Cravatii  an-d  V.  R.  Lan&i.vch. 

IN  the  lighting  of  desks  there  arc  iivc  principal  requirements: 
I.  The  light  should  he  out  of  the  line  of  ordinary  vision 
of  the  pcrsiin  working  .it  the  desk  or  should  be  shaded  so 
that  the  rays  cannot  strike  the  eye. 
a.  The  position  of  the  lamp  with  reference  to  the  lop  of  the 


ri&  tJ—NOt  AMANCEMENT  OF  DESK  I.AMP. 


desk  should  be  such  that  the  worker  at  the  desk  will  not  receive 
the  regular  reflection  or  glare  from  paper  on  the  desk.  This 


Klli.  J  — llfSK  I'^KTAIILE  IS  mClIT  POSITION. 

regular  retlectiun  is  one  of  the  commonest  causes  of  trouble  in 
continued  working  at  an  artificially  lighted  desk. 

3.  The  light  should  be  free  from  Mrcaks  or  strialions. 

4.  Too  great  intensity  of  light  should  be  avoided.   An  intensity 


of  from  3  to  5  candle-feet  (normal)  on  the  top  of  the  desk  is 
about  right. 

5.  The  light  should  be  steady — in  other  words,  should  not  be 
swinging;  and  if  it  is  electric  light  the  voltage  regulation  must 
be  good. 

Before  considering  the  illustrations  which  follow,  it  may  be 
well  to  call  aitenlion  to  a  misapprehension  which  seems  to  have 
exi'^led  in  snme  quarters  as  to  the  illustrations  of  examples  of 


riC.  2.— raoPER  FOSITloW  or  LAMP  FOR  DESK  UGH  TING. 

lighting  in  previous  articles  in  these  columns  by  the  authors. 
Some  readers  seem  to  have  received  the  impression  that  the  pho- 
tographs from  which  the  illustrjitions  were  made  were  taken 
by  the  artificial  light  in  the  room  in  order  to  show  the  illumina- 
tion.   .\%  a  matter  of  fact,  it  would  be  impossible,  as  any  pho- 


no. 4.— IHJSiriO.N  OK  al.VMMRO  I'OHTAIU^  DESK  LAMl*. 

lographer  knows,  to  take  such  photograph*  by  artificial  light. 
The  photographs  were  taken  by  daylight  for  the  purpose  of  show  - 
ing the  location  and  arrangement  of  fixtures  and  glassware  and 
not   to  show   the   illumination   from   the   lamps  themselves. 
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A  very  common  and  popular  method  of  lighting  desks  is  by 
the  use  of  a  cylindrical  desk  shade  at  the  center  of  the  desk,  as 
in  Fig.  1.  While  this  arrangement  is  fairly  satisfactory,  it  is 
capable  of  much  improvement.  The  lamp  is  in  such  a  position 
that  when  the  user  of  the  desk  attempts  to  read  or  write  with  a 
paper  directly  in  the  middle  of  the  desk  in  front  of  him,  there  is 


abiolutely  ncces>ary  to  equip  the  lamp  with  a  frosted  bulb  for 
diffusing  purposes.  It  is  advisable  so  to  equip  it,  however,  on 
account  of  other  occupants  of  the  room,  and  because  the  light 
is  so  well  diffused  by  the  frosting  that  less  glare  is  received  from 
the  work  on  the  desk  and  it  is  consequently  an  easier  light  to 
wcirk  by.   The  lamp  should  be  so  placed  that  a  plumb  line  dropped 


-BAD  POSITION  PO*  DESK  LAMP. 


so  much  reflection  or  glare  from  the  paper  as  to  make  it  not 
only  very  trying  to  the  eyes,  but  difKcult  and  sometimes  impos- 
sible to  read.  The  work  must  usually  be  shifted  cither  to  one 
side  or  the  other  of  the  desk  or  the  lamp  must  be  shifted.  The 
cylindrical  desk  shade  shown  in  Fig.  i  does  not  throw  a  light 
nearly  as  strong  as  the  parabolic  aluminum  reflector  shown  later 
in  Figs.  7  and  8,  as  was  pointed  out  in  previous  articles  published 
in  these  columns. 

Fig.  2  shows  one  of  the  most  satisfactory,  comfortable  and 
efficient  ways  of  desk  IlKhling.  Here  the  lamp  is  located  on  the 
bracket  at  the  left-hand  end  of  the  desk.  The  bracket  is  equipped 


FIG.  6.— iHOPEK  IVSmoN  or  I^MP  on  rtAT-TOP  DESK. 

from  the  lamp  to  the  top  of  the  desk  would  strike  about  one  foot 
from  the  front  edge  of  the  desk. 

The  bracket  in  Fig.  2  would  give  good  results  with  any  one  of 
several  other  types  of  concentrating  reflectors,  including  the  opal 
cone,  "X-ray"  desk  shade,  McFadden  desk  shade,  McCrcary  desk 
shade  and  frosted  aluminum  cone  reflector.  The  two  first  should 
be  used  with  frosted  bulb  lamps. 

The  .same  relative  location  of  the  lamp  shown  in  Fig.  3  can  be 
obtained  with  portable  desk  lights,  as,  for  example,  in  Fig.  3, 
which  shows  a  fixture  of  special  design.  Tliis  fixture,  however, 
does  not  bring  the  lamp  as  far  out  toward  the  front  edge  of  the 


lH.:>    7  ASt)  8.— ImPKOPES  AND   PROPER  POSITIONS  OF   PODTABI^    DESK  LaMP. 


with  a  concentrating  type  of  prismatic  glass  reflector.  The  user 
of  a  desk  so  lighted  experiences  practically  no  discomfort  from 
the  glare  or  regular  reflection  from  the  paper,  while  at  the  same 
time  the  desk  is  well  lighted  over  its  entire  surface.  The  com- 
fort of  working  at  such  a  desk  as  compared  with  those  lighted 
by  many  of  the  common  methods  is  remarkable.  The  light  is 
high  enough  above  the  user  of  the  desk  to  be  out  of  the  line  of 
ordinary  vision,  so  that  as  far  as  desk  use  is  concerned  it  is  not 


desk  as  it  should  to  give  the  best  results.  It  should  overhang 
far  enough  to  bring  it  directly  above  a  point  one  foot  from  the 
front  edge  of  the  desk,  as  before  explained. 

Fig.  4  shows  the  same  position  of  the  lamp  as  in  Fig.  2.  but 
with  an  ordinary  portable  desk  fixture  equipped  with  a  green  opal 
desk  shade.  The  light  obtained  on  the  desk  with  the  green  opal 
.shade  in  Fig.  4  will  not  be  as  great  as  with  the  prismatic  glass 
reflectors  in  Figs.  2  and  3.    It  will  furthermore  always  be  neces- 
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sary  to  eliminate  the  streaks  which  accompany  the  light  from 
the  opal  desk  shade  by  using  a  frosted  bulb  lamp. 

Fig.  5  shows  a  misdirected  attempt  to  light  a  desk  which  is 
bad  from  every  standpoint.  A  powerful  prismatic  reflector 
mounted  on  a  bracket  above  the  middle  of  the  desk  throws  the 
light  down  at  such  an  angle  that  the  occupant  gets  an  enormous 
amount  of  glare  from  the  paper  by  working  anywhere  near  the 
middle  of  the  desk,  and  receive^  the  full  glare  of  the  light  from 
the  reflector  whenever  he  raises  his  eyes.  Furthermore,  much 
of  the  light  docs  not  fall  on  the  desk,  but  on  the  person  who  is 
using  It.  This  could  be  easily  rectified  by  simply  turning  the 
desk  around  as  shown  in  Fig.  2. 

f'ig.  6  shows  the  proper  position  for  a  lamp  on  a  flat-top  desk 
or  table.  The  stand  should  be  placed  near  the  left-hand  elbow 
and  an  opaque  shade  should  be  used,  pointed  at  such  an  angle  that 
the  light  svill  fall  on  the  work  without  striking  the  eyes  of 
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FIG.   <>.— F.MB  liFJiK  Il.tirMIXATION. 

the  user.  I  In-  |M>silion  can  manifestly  U-  obtained  with  several 
other  types  of  portable  desk  lamp».  Fig.  f>  wna  taken  merely  to 
show  the  proper  position. 

Fig.  shows  an  excellent  desk  fixture  misused.  In  I'ig.  7  the 
Oesk  is  small,  and  in  placing  the  l.imp  in  the  parabolic  aluminum 
reflector  m  the  position  shown  it  is  entirely  too  clt>sc  to  the  paper. 
The  intense  light  is  conccnlratoil  on  the  paper  at  one  point,  the 
edges  of  the  desk  licing  ni  darkness:  and  there  is  nuich  glare  or 
reflection  from  the  paper  under  the  rclU-ctnr  so  that  the  only 
portion  of  the  desk  which  is  well  lighted  can  hardly  be  used 
without  ruining  the  eyes.  On  a  low  top  desk  such  as  this  the 
proper  position  for  such  a  fixture  is  as  shown  in  Fig.  8.  Here  the 
lamp  i»  virtually  placcil  in  the  same  relative  p<i5itii)n  to  the  user 
as  in  Fig'i  -»  and  J.  The  fixture  is  a  verj  useful  one  because  it 
can  be  adiusterl  in  so  many  different  positions.  The  parabolic 
alummuni  iriivled  fiinsh  reflector  with  which  it  is  equipped  is  more 
efficient  than  the  c>lindrical  desk  shade  shown  in  Fig.  I.  A 
frosted  bulb  should  be  used  with  it. 

With  opaque  desk  shades  such  as  shown  in  Figs.  t.  4,  ft.  7  and 
8.  other  light  should  always  be  used  in  the  room  to  supplement 
the  desk  light,  as  otherwise  there  will  be  too  much  strain  on  the 
eye  in  changing  fre*|uent"iy  from  the  brightly  lighted  top  of  the 
<lesk  to  the  dark  room.  With  opal  or  glass  reflectors,  as  in  Figs. 
3  and  enough  light  escapes  through  the  reflector  for  consid- 
erijble  general  lighting  of  the  room,  so  that  other  lighting  of  the 
niom  may  not  be  necessary. 

Fig.  9  shnus  a  nu-lhod  by  which  as  a  makeshift  a  lamp  on  an 
ordinary  drop  cord  can  be  made  into  a  fairly  satisfactory  desk 
light.  The  lamp  should  hang  over  the  left-hand  end  of  the  desk, 
riy  looping  a  short  piece  of  cord  around  the  thumbscrew  on  the 
shade  holder  and  tying  the  other  end  around  the  lamp  cord,  as 
indicated,  the  lamp  can  lie  given  the  proper  angle  to  light  the 
entire  sitrfacc  of  the  desk. 


Below  arc  given  abstracts  of  the  papers  presented  at  the  re- 
cent meeting  of  the  Iowa  Electrical  .\ssociation  and  abstracts 
of  the  discussion  on  the  same.  The  first  paper  on  the  programme 
was  a  report  on  progress  by  Mr.  James  R.  Cravath,  an  abstract 
of  which  follows:. 

il£FORT  OK  PROGRESS. 

The  most  notable  development  in  the  central  station  field  dur- 
ing the  past  year  was  stated  to  be  the  increasing  amount  of  at- 
tention given  to  means  for  expanding  and  increasing  central 
station  business,  great  activity  having  been  manifested  in  the  or- 
ganization of  departments  or  methods  for  getting  new  business. 
Observation  of  what  a  few  of  the  more  progressive  companies 
are  doing,  as  compared  with  unprogrcssive  companies,  indicates 
great  possibilities  of  future  development  on  lines  which  have  been 
well  tried  by  the  former;  and  the  central  station  business  as  a 
whole  promises  within  the  next  few  years  through  a  proper 
awakening  among  central  station  companies  an  increase  equalled 
by  few  other  lines  of  business  of  equal  stability. 

One  of  the  most  interesting  developments  during  the  past  year 
has  been  the  increasuig  number  of  small  single-phase  high  tension 
lines  for  supplying  a  number  of  villages  in  a  district  front  a  cen- 
tral station  located  in  one  of  the  larger  towns.  Activity  in  the 
building  of  such  lines  seem  to  have  been  greatest  in  Illinoi-. 
where  conditions  are  favorable  to  them. 

.\nothcr  important  development  of  the  year  is  the  increasing 
attention  given  by  central  station  companies  and  others  to  the 
efficient  use  of  light,  or  in  other  words,  to  illuminating  engineer- 
ing. There  appears  to  be  at  the  present  time  far  greater  oppor- 
tunity to  increase  the  efficiency  of  electric  lighting  in  a  manner 
which  will  enable  it  to  better  compete  with  other  iiluminants 
by  attention  to  the  proper  placing  of  lights  and  their  equipment 
with  the  proper  globes  and  reflectors  than  by  an  increase  in  the 
irt'iciency  of  the  lamps  themselves.  .\  company  can  afford  to 
give  considerable  attention  to  seeing  that  its  custonicr<!  arc  pn>- 
vided  with  electric  light  so  installed  that  it  will  be  a  credit  to 
the  business.  Some  of  the  larger  central  station  companies  are 
beginning  to  fully  realize  that  as  a  matter  of  self-defense  the 
efficient  use  of  electric  light  is  something  to  which  the  central 
station  must  give  attention,  if  it  is  to  compete  successfully  with 
other  iiluminants  and  retain  the  growth  all  are  hoping  for.  The 
f>irmation  recently  of  the  Illuminating  Engineering  Society  with 
n  large  membership  shows  the  interest  being  taken  in  this  subject 

For  companies  having  alternating^  current  supply  in  down-town 
districts  and  where  a  decent  voltage  regulation  is  maintained, 
the  Nernst  lamp  has  during  the  past  year  still  further  proved 
its  efficacy  as  a  competitor  of  gas  and  gasolene  lamps.  On 
account  of  its  better  downward  distribution  of  light,  the  Xemst 
lamp  is  able  to  make  a  much  better  showing  in  store  ligh^ 
ing  than  the  alternating  current  arc  of  similar  capacity. 

The  Cooper-Hewitt  mercury  vapor  arc  lamp  is  making  rapid 
progress  for  the  lighting  of  f.iclories  and  all  kinds  of  workshops 
where  its  color  is  not  objectionable.  (-)f  its  high  efficiency  and 
the  superior  diffused  quality  of  illumination  it  gives  there  can 
l>e  no  question.  Practically  the  only  objection  to  it  is  its  color, 
which  is  somewh.n  a  matter  of  personal  taste  and  usually  ceases 
to  lie  an  objection  after  it  has  been  used  a  few  days. 

.■\nother  new  illuminant  which  has  been  heralded  the  past 
few  months  is  the  flaming  or  luminous  arc.  alongside  of  which, 
as  one  writer  expressed  it,  the  ordinary  arc  lamp  appears  about 
as  luminous  as  a  tallow  candle.  The  present  cost  of  carbons 
and  the  daily  trimming  on  the  flaming  arc  partially,  if  not  en- 
tirely, counterbalance  the  increase  in  efficiency,  while  the  fumes 
given  off  unsuits  the  lamp  to  some  interior  lighting.  The  place 
that  the  flaming  arc  will  occupy  in  the  art  is  yet  uncertain  on 
account  of  these  conditions. 

Referring  to  the  use  of  arc  lamps  with  smaller  carbons,  it  is 
slated  that  the  Giicago  Edison  Company  now  ha^  about  1.500 
<lircct-current  enclosed  arc  lamps  using  carbons  of  5/t6-in.  di- 
ameter.   On  a  3.5-amp.  arc  lamp,  the  increase  in  cflftciency  by 
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v^mg  5/16  instead  of  ?4-in.  carbons  fs  over  $0  per  cent.  Alter- 
nating-current aiL-  laiin),  iiith  Mr.:ill  cirbotib  are  also  being  put 
out  in  Chicago  wuh  ti.asKlcrable  improvement  in  efficiency,  al- 
though no  tests  of  these  arc  yet  available.  There  is  not  only  a 
sain  in  cfikienqr,  but  the  licht  is  mtKh  steadier  ind  whiter 
than  with  Urge  carbmw  wbi«di  allow  the  arc  to  wander  and 
which  give  an  excess  of  violet  mys. 

While  some  central  :>(atiun  man.igers  have  been  skeptical 
as  lo  the  possibiluit-^  -  t  electric  heating,  Ihc  fact  remains  that 
flat  irons  are  being  introduced  in  such  large  quantities  in  a 
number  ol  places  that  there  :s  now  no  question  as  to  their  im- 
portance to  the  central  sutioa  business.  Wbile  the  cost  of  their 
operation  Is  somewhat  higher  than  that  of  other  irons,  they  are 
l';ir  superior  that  once  properly  introduced  in  a  house  the 
cli;iiKes  arc  ten  to  iitic  tluy  will  never  come  <nit.  Where  in- 
•iilTerciit  succcs  has  licen  met  in  ilu-  ni'ti  In.  tn  n  of  electric 
flat  irons  as  manufactured  to-day  it  can  be  due  only  to  failure 
to  introduce  tbem  in  the  right  way.  Either  the  central  statkm 
men  themaelTcs  do  not  understand  the  tnerlts  of  what  they  arc 
offering  and  thu*  cannot  talk  electric  irons  intelligently,  or  in 
placing  ilu-in  (jut  i  n  u  ;i1  they  do  not  lake  pains  to  see  that 
coslomers  arc  properly  tcjuipped  to  use  the  iron  conveniently.  It 
is  usually  cheaper  to  place  a  lot  of  irons  on  trial  among  custom- 
ers than  to  spend  a  lot  oi  money  or  time  soliciting  to  per- 
suade them  to  btiy  something  witit  which  they  are  not  familiar. 
Alter  trial,  a  certain  per  cent  will  rome  b.ick  to  the  company, 
but  tlioo  can  be  placed  cl>ewhrre  »o  that  there  is  no  loss  in 
llie  long  run.  'Hie  '-Im  t-ic  iron  business  bids  fair  to  double  the 
present  revenue  iruin  residence  customeri^  For  that  reason  it 
is  a  most  desirable  class  of  business  to  push.  It  requires  no 
addiliomi  inveatment  in  transfonners  and  lines  since  it  is  non- 
peak  load.  Other  heating  devices  arc  also  worth  pushing,  but 
the  electric  iron  is  nnd'niiiledly  the  nni>t  promising  thing  of  the 
immediate  fuuirc  because  n  m  a  eo<>d  revenue  producer,  is  low 
ill  fir^t  cost  and  reasonable  in  cost  of  operation. 

Another  class  of  non-peak  load  which  is  worth  some  attention 
is  the  motor-driven  ice  machine  business.  Motor-driven  refrig- 
erating ice  macliinos  at  ordinary  rales  cm  make  a  decided  sav- 
ing as  against  refrigcrati'in  by  nat'jral  ice.   The  principal  obstacle 

be  overfome  in  gitting  meat  markets.  lioieU.  restaurants  and 
the  like  to  put  in  ice  machines  is  the  high  ftr^t  cost  of  the  ice  ma- 
chine as  compared  to  an  ice-bo.v.  The  saving  over  ice  is,  how- 
ever, enough  to  fully  warrant  the  investment  it  the  customer 
has  the  necessary  capital  to  make  the  change. 

Gratifying  progress  has  t>een  made  in  the  design  of  single-phase 
motors  so  that  companies  operating  single-phase  distribution 
systems  exclusively  (of  which  there  are  many)  can  now  offer  to 
customers  motor  service  of  any  kittd  that  is  available  on  direct 
cnrreni  with  the  exception  of  variable  speed  machine  tool  and 
lirinting  press  moK.rs.  Dnring  the  last  year  hoisting  motors  for 
ele^-ator  and  crane  srrwe  and  the  like  have  been  developed  for 
single-phase  (Vi-cycle  circuits. 

There  is  an  incrcasins  realization  of  the  fact  that  residence 
lighting,  although  giving  a  small  income  per  eustoincr.  is  a  very 
desirable  class  of  load  for  a  company  if  it  can  only  develop 
this  business  so  that  it  i«  not  too  scattered.  Smaller  resi- 
dences are.  on  ihc  whole,  a  belter  class  of  customer;:  ilian  large 
Mnes.  The  aim  should  be  t'-i  get  a  large  number  of  these  smaller 
residence  customt--  i  1  n  !  With  a  reasonable  number  nt 
customers  per  block  the  distribution  charges  can  be  kept  at  a 
point  where  there  is  a  profit  in  this  business.  Although  the 
scheme  of  wiring  residences  on  the  installment  plan  has  never 
been  tried  extensively,  some  such  plan  may  be  worth  pushing  in 
sonif  r  t'lj     ikc  "f  getting  hold  of  this  das*  of  business. 

Centrifugal  pr-ii;  1-  ffir  use  in  pumping  high  heads  have  been 
in  common  use  mi  the  Pacific  Cbust  for  many  years  for  irrigation 
and  mine  pumping  direct  connected  to  electric  motors.  This 
practice  is  now  spreading  eastward,  and  eastern  manufacturers 
arc  also  t.-^king  up  Ilie  dirert  connected  centrifugal  pump.  For 
some  ciasses  of  city  water  pumping  this  puts  in  the  hands  of 
central  station  companies  which  arc  endavoring  to  secure  such 
comracts  a  very,  efficient  and  ea»y  to  maintain  form  of  apparatus 
for  carrying  on  this  work.  It  is,  of  course,  not  suited  to  deep 
wdl  puroinng. 


In  discussing  this  report,  Mr.  D.  F,  McGee,  of  fied  Oak.  aakeil 
for  figures  on  the  cost  of  maintabiqg  electric  Hatirons  and  otticr 

heating  lievices. 

Mr  .\.  W.  Zalim  said  that  the  five  tailoring  establishments  of 
MaiKMi  City  which  used  electric  uiloring  irons  spent  altogether 
$$  per  year  in  maintenance  and  renewals.  These  irons  were  iit 

service  so  much  of  the  time  and  were  so  large  that  their  main- 
tenance wiMiUl  natural)^  be  high.  In  ihe  casc  of  one  type  of 
I1  i^rhob!  iron,  the  manufacturers  guaranteed  them  against 

burn-outs. 

Mr.  I..  D,  Mathcs,  of  Dubuque,  said  that  of  160  household  ircma 
on  his  circuits  only  one  burn-out  had  been  recorded.  It  was 
nece5«ary  to  Coach  rarefolly  customers  turning  current  on  and 
off  irons,  not  to  use  the  ordinary  key  socket.  While  the  short- 
circuiting  of  a  socket  in  breaking  a  500-watt  iron  circuit  might 
not  cause  any  scnons  damage,  it  would  scare  the  user  .md  create 
a  prejudice  «gain$t  the  iron,  especially  if  the  user  was  a  servant 
girl.  He  thought  the  maintenance  on  electric  household  irons 
with  the  manufacturers'  guarantee  could  be  counted  on  as  prac> 
ticaliy  nothing. 

Mr.  Cravath  said  that  a  central  station  company  ec  u;'  !  safely 
leave  household  iron  maintenaoce  out  oi  consideration  with  the 
present  manufacturers*  guarantees. 

PACTS  AK1>  PACTOaS. 

Mr.  D.  F.  McC  r  Rr  l  n-.l;.  rhairman  of  the  Committee  on 
I-acts  and  Fact'>i'.  riijurtvtl  ii.i'.ing  sent  out  report  blanks  with 
a  view  t';  obtaiiiing  data.  The  members  had  not  responded  in 
a  way  which  would  enable  him  to  make  a  report.  Mr.  Zahm  ex- 
plained that  many  companies  did  not  have  the  data  called  for  by 
the  reports  and  urged  such  oompanies  to  put  in  the  nceessaiy  in- 
struments to  find  otit  their  switchboard  costs, 

Mr.  Mc(;ee  showed  ibe  form  of  report  which  must  be  made 
to  the  State  coininissiMn  in  .\la>sachusetls  .-Xs  a  commission  of 
this  kind  was  being  advocated  by  some  Iowa  central  station  men 
as  the  best  way  of  handling  the  rate  regulation  question,  it  would 
be  well  for  members  to  look  over  the  Massachusetts  report  form 
■,v1i:  lt  was  much  nmre  elaborate  than  the  committee  on  Facts 
ami  i  actors  had  asked.  If  a  conuni&ston  is  lo  be  created  in  Iowa 
in  the  future  companies  will  have  to  prepare  to  make  such 
reports. 

Mr.  Gus  Ltttidgreii.  of  Cherokee,  urged  the  member-  to  buy 
recording  switchboard  meters,  water  meters  and  scales  to  find 
out  where  they  stood.  Mr.  George  S,  Carton  cited  a  case  under 

his  iioiicc  wlierc  a  great  s,Tving  bad  been  made  by  a  lift!'  i  f 
such  inslrumcnls.  It  is  notable  that  large  Nyndicates.  111  buying 
■  property,  ask  what  the  gross  earnings  are  rather  than  the  net 
earnings.  Such  syndicates  with  their  engineering  talent  know 
what  the  operating  expenses  ought  to  be  and  know  deftnitely 
how  to  go  to  work  to  reduce  them  to  the  proper  figure  Mr, 
Lundgreii  cited  a  case  where  an  engine  which  was  thought  to 
be  all  right  was  ff.uiid  upon  test  to  take  6.^  lbs.  of  steam  per  indi- 
cated hp-hour.  It  was  decided  lo  continue  the  committee  another 
year,  in  the  hope  that  more  data  could  be  obtained  upon  the  next 
trial. 

WAVi  .\>iU  .\»K.\.S»  OF  INtKKASlNG  UfSIN'ESS  IK  TOWKS  UNDn 
nVK  TBOUSANIk. 

Mr.  O.  K,  r.rr>wiiill.  of  l-ike  City,  read  a  short,  pithy  paper 
on  this  subiei.-t.  lie  explained  at  ilie  outset  that  he  was  •iperaling 
his  station  itnrlcr  a  lease  atui  liencc  was  somewhat  handicapped 
as  compared  with  a  company  which  could  make  extensions  aiui 
improvements  without  consulting  the  owner.  He  placed  much 
stress  on  uninterrupted  service  as  a  foundation  for  increasing 
business  since  new  business  cannot  be  secured  if  the  service  is 
not  satist',1  t  1^  \  In  this  connection  prompt,  courteous  attention 
should  be  given  lo  local  troubles  on  customers'  fiMures  or 
wiring.  CustflincrS  must  be  impressed  with  the  stability  and  re- 
liability of  your  service.  In  connection  with  storage  of  coal^  in 
aniicipation  of  the  recent  coal  strike,  he  had  watched  the  railroad 
oontpanies,  wbo'e  actions  were  good  indicators  of  what  might 
be  expected  When  he  found  tliey  w  ere  laying  in  a  three  months' 
supply,  he  went  one  better  and  laid  in  fo  r  ri'  ir';  iiU'Iy. 
When  the  strike  began  it  was  a  good  advertis«nicnt  for  the  coi>»- 
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r.';  >  ^  (rsKr  r,nii  iiir-i, influent  to  be  able  lo  a«surc  both  electric 
liKlit  customers  ami  the  city  (for  which  he  did  water  pumping) 
that  he  had  four  months'  coal  supply  on  hand. 

He  had  foimd  it  well  to  get  the  interest  of  certain  local  mer- 
cbjtits  in  electrical  matten,  tlut  thcee  imrdnatt  «%i>t  wuk  to 
have  fur  display  in  their  stores  m  cmiwitles  some  of  the  most 
Kccnt  electrical  aftpUancei,  tbns  4rawf  yeivle  to  ihc  store  to 
■ee  the>«  and  tacideirially  wfarcitiiiaf  cl«ctrie  oeitfnl  siatiou 
wrvice.  There  are  usuany  some  ratih  merchants  in  every  town. 
For  example>  Igr  setting  on  friendly  terms  with  a  <!r  ■.i;g;>it  his 
nalitral  hilerest  {n  scientific  subject*  will  induce  Inm  i.)  <?ct 

posted  on  electrical  developments  .ind  he  will  b«i  inu-   i  y  I 

talker  for  electric  service.  Mr.  Broivrrll  further  suggested  that 
a  Rond  thing  to  counteract  some  of  i':.-  nnur.cipal  ownership  atid 
anti-corporation  sentiment  of  the  present  time  is  to  advertise  well 
by  talk  around  the  town  some  of  the  heavy  expenses  of  the  com- 
•  pany  for  coal  and  other  items,  which  items  of  course  in  a  small 
town  look  very  large.  With  the  expanses  of  the  btttincsi  better 
understood,  there  will  not  be  lo  much  complaint  about  rates  or 
objcetioii  to  prJvata  ownersIiipL  He  urfed  companies  to  aid 
easUMiers  in  keeping  their  Ulls  down  by  seeing  that  ihcy  arc 
equipped  to  tilitife  electric  light  economically.  For  lighting  living 
tOOtns  he  had  been  generally  advocating  cci!::in  Iiniin  for  gen- 
eral lighlmg  of  the  room  with  brackets  for  rcadmii  lights.  He 
was  among  the  earliest  to  lake  hold  of  and  push  prismatic  g1 1- 
reilectors.  These  arc  some  of  the  meihoda  he  had  nsed  to  in- 
crease his  business  30  per  cent  m  the  past  ao  months  in  a  towifof 
t..\FiO  population. 

Mr.  Carson,  in  discussing  this  paper,  thought  Mr.  Browiiell 
made  a  good  point  in  trying  to  avoid  m'erioading  a  customer  with 
dcctrk  Ugfat  bills.  In  most  smaU  towns  die  maiotity  of  people 
were  of  necessity  forced  to  eeouomiie.  Anylhinc  which  can  he 
done  to  hcip  the  customer  along  and  keep  hills  so  that  he  does 
not  consider  them  a  IwTden  will  make  friends  for  the  campany 
In  the  omnmiintty. 

Mr.  McGce,  sjwaking  ahout  advertising,  dirl  n  1  f.  vrr  inibli- 
calions  sent  out  indiscrimin.itely  lo  customers  Im  ti  itiii;lit  edn- 
c.r  ili,;m  tr.  sornethirg  they  ..truht  rot  to  have.  iU-  iV.inight  in 
a  mt.k]\  lonn  the  iiunjgcr  iUuuni  kiiuw  best  what  ,'i  customer 
odRht  lo  have.  If  the  customer  is  sent  literature  advertising 
devices  which  look  well  on  paper,  bat  arc  not  suited  to  his  con* 
dittofls,  he  is  made  dissatisfied,  which  means  tionMe  for  the 
company. 

EXGI.VE  I.UBKICATION. 

A  jLipcr  was  on  the  programme  on  the  effect  of  boiler  com- 
pounds on  engine  lubrication,  but  as  the  author  of  the  paper  was 
not  preMtnt  the  suhject  was  dismissed  with  a  short  discussion. 

Mr.  W.  J.  Grtcnc,  of  Cedar  Rapids,  had  used  sod^  n^*-  in  -^ome 
badly  scaled  boilers  «nne  time  ago  with  some  tesultu  g  truuble 
in  cylinder  lubrication. 

President  Hun  asked  fcir  figures  on  the  ratio  of  cost  of  cylinder 
oil  to  coal  bill.  Mr.  J.  A.  Inncs.  of  Eagle  Grove,  reported  cylinder 
oil  as  costing  r,m-  jifr  cent  of  the  coal  bill.  He  operates  a  heat- 
ing pl.int.  F  I.  White,  of  Traer,  reported  one-half  of  one  per 
cent.  He  o|wrales  a  healing  plant.  Mr.  McQce,  of  Red  Oak, 
m-ho  operates  aI^'>  a  he.iting  plant,  reported  one  and  one-half 
per  cent-  Mr.  Greene,  of  Cellar  Rapids,  who  operates  a  Iwating 
plant,  reponed  one  per  cent 

coiniMsi!i«  nuMTs  at  shall  stations. 

Mr.  W.  A.  Mall,  of  Belie  Plains^  described  eondiiions  atul  re- 
sults in  his  plant  where  an  engine  of  iiS  hp  was  equipped  five 
yr.irs  iiifo  with  a  condenser.  The  expcn-c  for  equipment,  in- 
dniliiii;  MTrs'ary  oil  separator  and  alterations  in  the  building, 
«;is  S.'.fiOii  ConlinR  wattT  was  obtained  from  a  constantly  flow- 
ing artcvian  wr!l  \  surface  omdcnscr  was  installed  so  that  the 
wii'-r  of  eondetisation  coi'Vl  l>c  itted  in  the  boilers,  a*  much 
iT'i'tSIi-  hill  Iwcn  cMpprK'nci-d  with  scale.  Frpm  23  to  28  in 
va'-imm  wis  i  lMincd.  The  b'»il«rs  became  hcaviV  scaled  at 
fifM  and  I'  T  ^•■inr  ume  the  scale  would  not  come  off,  but  was 
finally  «ait(  1  liy  the  use  of  a  boiler  compound.  The  saving  in 
fuel  Sjon  the  first  year.  Since  then  tlie  bttnncM  had  been 
incresixpd  <^  per  «ni  ,t»(f  the  priee  of  coal  iticreajtcd  15  per 


cent,  with  an  increase  of  only  10  per  cent  in  the  fuel  1:1  \ti 
inquiry  by  the  president  following  this  paper  revealed  tlie  fact  that 
only  four  condensing  stations  were  represented  in  the  audlcnee. 

Mr.  A.  W.  Zahm,  Mason  said  that  hi«  company  was  ar> 
ranging  to  uso  the  hot  water  heater  of  the  Yaryan  beating  system 
as  a  stirfaoe  cosidenser  so  that  the  station  could  be  nm  ooodeas- 
ing  during  the  summer  timfc  The  csnulating  pump  of  the  hot 
Water  beating  system  will  become  die  cirodathig  pump  of  the 
condenser  in  the  summer. 

Mr.  J.  G.  Boyd  said  that  r<t  Bl.iir,  Neb.,  a  saving  of  fuel  21 
per  Cent  had  been  made  the  fir-t  ycir  liy  the  nse  of  a  condenser. 
'M(i:iit|:i:i  wa;.  by  Chai--m;m  Eur:  tu  llic  i:K-i  tli.it  -.ht  cor,- 

(leiisir,  besides  giving  increased  economy,  increases  the  capacity 
of  the  engine,  a  feet  sometimes  lost  sight  of  in  figuring  ooadaucr 
advantages, 

THB  errBcr  or  a  dav  ixmo  ox  sTATtoir  economy. 

Mr.  J.  P.  Jones,  of  Cedar  Falls,  read  a  paper  on  this  subject, 
giving  figures  on  the  cost  of  operation  of  the  Cedar  Falls  station 
several  years  ago,  allowing  what  the  effect  of  operating  it  during 
daylight  hours  would  have  been  at  that  time.  In  figuring  the 
cost  of  operation  during  the  day  the  coal  nsed  w  banking  the 
fires  in  the  morning  and  in  getting  np  Steam  in  the  evemuy  wbeie 
no  day  service  is  given  must  be  credited.  In  this  station  he 
i.guroiJ  175  i'v  of  co.il  tor  b.in'-.ing  fires  and  250  lb.  for  ittMiriiiig 
up.  'lius  425  '.b.  01  coal  wnulrl  operate  the  stalian  about  a  quar- 
ter of  the  timi-  liunr.g  the  il.i>.  Hi  figured  the  cost  of  day  opci- 
ation  in  this  plant  after  maksng  prupcr  deductions  and  credits, 
would  be  $103.30  per  month,  divided  as  follows:  Coal,  $51; 
oil  and  waste,  $2.50;  engineer,  $50.  The  income  to  be  gained  from 
daylight  operation  of  this  plant,  he  figured  considerably  less 
than  this,  but  with  the  increase  in  business  in  the  oouiae  of  a  few 
yean,  the  day  aerviee  cnuM  he  made  to  pay  for  itself,  and  in  the 
k»g  run  woidd,  probabl]r»  le  wordt  what  It  cost.  The  CMlar 
Falls  slatkw  is  not  operated  at  Am  present  time,  having  been 
changed  to  a  sub-station  supplied  from  Wateiloo. 

Mr.  W.  J.  Greene,  of  Cedar  Rapids,  read  a  short  paper  on  the 
same  subject,  which  gave  figures  nil  Ced.ir  R;i;>iil--  i-i mditions  IS 
years  ago,  at  Uic  time  ii:iy  -.i-r.-icc  wsv  li<'ij:in.  '1  lii;.<e  figures 
showed  a  great  incrcatr  in'tSie  net  eaTiiinns  as  n  result  i»f  the 
day  service.  Cedar  Rapids  being  a  city  of  over  30,000  population. 

Mr.  D.  F.  McGee,  of  Red  Oak,  said  that  40  per  cent  of  the 
receipts  from  electric  business  in  his  town  of  5,000  inh.'bitants 
were  from  power  business.  The  first  year  th.it  d.i\  s!n;i  i;  was 
given,  but  little  power  was  sold.  He  had  lo  work  a  long  time 
on  most  customers  to  get  diem  to  change  to  dcctrie  power.  One 
common  niisapprelieniMa  among  power  users  was  thst  they 
thought  they  needed  a  much  larger  motor  than  was  actually 
tiece.ssary.  For  example:  A  blacksmith  in  his  town  had  a  2S-hp  1 
engine  and  boiler  which  was  fired  up  once  a  week  to  clean  up 
what  work  the  black^niii:i  li nl  cn  hand,  .\fter  a  long  tiiiK  he 
was  persuaded  lo  put  in  .in  oectri^!  motor  so  that  he  couid  turn 
out  work  reqniring  power  whene'.or  it  came  in.  It  was  found 
that  a  5-hp  motor  was  ample  for  his  work.  Overestimates  of 
this  kind  were  the  rule  rather  than  the  exception. 

Mr.  Carson  thought  tliat  tuuiis  of  3,000  inhabitants  and  over 
ought  to  support  34-hour  service.  Mr.  White  advocated  Storage 
batteries  for  day  service  in  small  direct-current  plants. 

A  DI8IftIB(;nOM  SVStEM. 

Mr.  J.  A.  Imics,  of  Eagle  Grove,  read  a  paper  en  the  distri- 
hotion  system  at  ^gle  Grove.  Seventy  per  oeat  of  hia  eompaiv's 
income  Is  from  residences,  and  he  has  ome  meter  for  every  teo 

itiliabitants.  The  original  distribution  system  was  two-wire  direct 
current,  which  had  been  retained  in  the  down-town  distfictl.  The 
direct-current  mains  in  the  rc  i  len  c  districts  were  changed  to 
sccor.dary  mains  fed  from  transtorfncrs.  The  street  lightinp  is 
sitppli''  !  on  a  cotistant-f>ntential  system  from  four  traiisl  tmk  rs, 
locaieil  at  centers  of  distribution.  A  crminton  primary  mam  sup- 
plies both  residerH'c  and  strrft  liRlitinK  transformers  on  one  side 
of  the  circuit,  separate  mains  bniiK'  used  on  the  other  side  of 
the  circuit  so  that  the  street  lights  can  be  switched  off  inde- 
pendently. One  side  of  both  house  and  street  lighting  secondary 
ciroitls  is  grounded,  the  same  gronndod  main  bcisff  ned  for 
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both.  I'he  other  side  is  provided  with  liglmiing  ■fralen.  A 
doiiblc-poie  lightninK  anestcr  is  used  wtfh  one  pole  connected  to 
Ike  non-f  rounded  side  of  the  leHdcnee  l^tinf  sccoiid«i7  meins 
aad  the  other  fole  emmected  to  die  non-f  rounded  sueet  lighring 
Meoadu7  nnin.  The  gronnded  secondary  main  supplies  hoih 
residences  and  sttwt  l.•lmp^.  being  comnion  to  the  two  systems. 
He  believed  RrouKded  stcmidary  circuits  reduce  ligbtoing  dis- 
tnAeocce. 

CAKE  AM-'  MAINTENANCE  0?  METEKS. 

Mr.  A.  W.  Zihni,  of  Maion  Gtjr,  read  a  paper  on  Ubie  above 
Mbjcct  In  nrginc  the  hnportance  of  meter  te$iin«  at  regular 
intervals  to  avmd  logs  ttirough  meters  wliich  failed  lo  record 
all  the  energy  [>ass:;ig  ;Iir mgii  th.  in,  he  cited  the  case  of  a  nui- 
nicipal  plant  wtimh  i.ail  iictr  IwJ  its  meters  ovcrhaulcil  iiid 
which  upon  being  tc-tcj  gave  some  "fearful  and  wonderful" 
results.  But  a  sniiili  (K-rcentagc  of  the  energy  being  delivered  to 
customers  was  paid  for  on  account  of  slow  meters,  lie  thought 
It  a  good  plan  for  small  centnl  station  companies  to  employ  the 
ten,-tce  of  some  of  the  regular  meler^teMing  companies,  which  for 
«  fixed  aunt  will  go  over  the  campaaj's  entire  equipment  of  cus- 
HWiers'  vaiMn,  testing  them  for  accuracy  and  making  repairs, 
ndjiisimcnts  and  denning  wbeoee er  neoeisaty.  Su«h  comiMnies 
are  better  equipped  for  this  work  than  the  snail  central  station 
eenpaajr.  Where  this  h  <l  n.  he  thought  it  well  to  give  publicity 
to  the  fact  that  tbe  conipaM.\  was  having  its  meters  tested  by  an 

Out>itlc,  di!.inleresU-i:I  c^T'i  r  rii  '.shitli  ^  an  u:r  testing  its  busi- 

nes!*.  A  record  >lioi;!d  Lh;  ki'iit  oi  .-ill  niftci>  ri\vn<^f!  hy  rt  cnm- 
pany  from  the  litnc  they  arc  rcrc;vcii  iro:i:  the  f.iclary.  '1;'.!^ 
record  should  include  inaimiacturer  s  number,  operating  com- 
pans'-s  number,  date  of  purchase,  dates  of  installation  in  various 
locationsa  dales  of  tests  and  notes  on  work  done  upon  the  meter. 

Mcsan.  Inncs  and  Ltadgren  both  spoke  oi^  the  udvantages  of 
purdmsiiv  a  master  watt-hour  meter  which  can  be  put  in  drcoit 
with  watt-hour  meters  and  bidicattng  histmnMMs  lo  calibrate 
then.  Upontakini  avoleitwas  fouadthatalHtepeteaBiafle  of 
die  compeniea  represented  test  new  meters  when  reeciwd  from 
the  faclocy- 

Ur-TO-OATC  UCUTNlKli  PkUTECTIuN. 

Mr.  W.  P.  Onper,  of  tbe  GarMw-Damels  Company,  read  a 
paper  devoted  principally  lo  that  company's  type  ol  trrcstcr,  wd 
prctentcd  a  chart  showing  its  constniciion  and  method  of  oper- 
ation. He  (minted  out  the  fact  that  since  lightning  discharges 
are  oscillatory  in  character,  and  hence  greatly  influenced  by  the 
inductance  of  long  Inic.-,  ircqiicnt  opr.ortti.^.itics  to  discharge  to 
earth  should  be  olfcred  U  the  ::isLil3t:oii  .j:  lines  and  apparatuses 
is  not  to  be  punctured.  UpIl-;  arrt5t'jr-  arc  .iista'.'cd  at  frequent 
enough  intervals  to  take  care  oi  these  discliargcs,  it  is  only  to 
be  expected  (hat  arresters  will  fail  to  accomplish  their  purposes. 
He  urged  the  importance  of  good  grounds  for  lightning  arresters. 
*  Mr.  George  S.  Carson  told  of  an  extremely  severe  Ui^taiag 
eoBdilton  on  the  line  supplying  Iowa  Qty  from  a  water  power 
plant  three  miles  distant  Although  lightning  arresters  had  been 
inatallcd  in  as  great  mmdien  aa  paecmmended  bgr  the  mannfK- 
lurers,  apparatus  eontinncd  to  be  tost  tmtil  diotee  coils  were  used 
in  the  line.  Barbed  wires  were  also  placed  about  i8  in.  above  the 
highest  conductor.  The  choke  coils  consisted  of  l8-in.  porcelain 
tubes  wound  with  wire  and  having  an  iron  rod  inserted  in  the 
tube.  To  the  ends  of  the  iron  rod  insulating  attachments  to  the 
line  were  mi  If  >o  :hat  the  chnkr  ■  il  was  inserted  in  the  line  like 
a  turobuckle.  He  believed  the  choke  coils  had  been  largely  re- 
sponsible for  their  freedom  from  lightning  troubles,  as  there  had 
been  no  bum-outs  since  the  coils  were  inserted,  the  number  of 
arresters  remaining  same  as  before. 

President  Burt  toM  of  inserting  choke  coils  6  in.  in  diameter 
of  No,  o  wive  in  a  UMOOO-voIt  tranimiasiaa  line.  The  coil  was 
about  ft  long.  There  had  been  no  ftfouiilc  on  this  Kne  ^ce 
tiie  coils  were  inserted.  Two  75  kw  transformers  had  beta  tost 
prerion^. 

OaOUNOINC  SECONQAKY  CItCClTS. 

Two  papers  were  read  a4T0Gattng  strongly  the  groundiog  of 

secondary  circuits  of  ^uianners.  One  paper  by  Mr.  H.  G. 
Gorr,  superintendent  of  dectric  lighting  of  the  Unton  Eleelrfc 


m 

Cbmpany,  of  Dubu^ne,  was  read  by  tiK  secretaiy  in  the  ahscoce 
of  the  author.  The  paper  pointed  out  that  crosses  between  high- 
tension  and  lowtcnsion  acooodaty  dieuits  are  waToidablc  in 
practical  operation.  High-teosian  wires  may  fall  over  tow-tension 
wires  and  transformers  may  become  defective  through  lightning 
discharges  so  that  tln.Ti:  is  a  h  ak  ff  uii  primary  to  bc: > ■mhtrj'. 
Furthermore,  tht  nj  .ui-  !tfii  irn:  diM-luuscs  on  nLn-groun^Icc  cir- 
cuits during  lh-,;;.i;i'r-.l(;:ius  1:11:;;  llic  livi-  Cii:iductnr  to  ^'TiLniJed 
fixtures  or  gas  pipes.  Ail  lliese  conditions  arc  dangerous  10  life 
and  property.  The  grounding  of  secondary  circuits  was  urged 
emphatically  as  a  positive  relief  from  these  dangers.  The  recent 
attempt  to  have  grounding  made  compulaoiy  in  the  National 
lUearical  Code  was  mentioned  as  further  supporting  tbe  author's 
position. 

Mr.  Thomas  Sloss,  of  Cedar  Rapids,  read  a  paper  also  advo- 
cating the  grounding  of  seeondMies.  Every  tianafotmer  ia  now 
grounded  at  Cedar  Rapids.  One  aigumeathad  been  madeapiaat 
grounding,  namely  the  possible  failtire  of  watt-hour  meters  to  * 
properly  register  if  placed  on  the  grounjul  sido  of  a  circuit  which 
was  grounded  at  the  transformers  »rd  a^su  in  tlu-  budding.  Out  of 
l,.)00  watt-hour  iiictL-rs  at  C'/dar  Ral  id-,  ihcri-  hail  liccn  :i!iuOSt 
no  trouble  from  this  source.  On  the  o;hcr  hand,  transformer 
tronbles  and  bum-outs  had  apparently  been  almoit  tdiminated 
by  grQRnding.  The  grounding  was  accomplished  by  connecting 
one  side  of  the  drcoit  to  a  copper-tinned  plate  6  ft.  square  buried 
in  tiie  gronnd  m  fermaneat  moiitttre.  Eight  bushels  of  charcoal 
.ire  put  aioimd  the  i^ie.  Tbe  eost  of  sod)  a  ground  is  about  $t«. 

President  Burt  remafked  that  it  was  diaquicting  Ibr  those  oper- 
aiu.g  with  non-grounded  drcuits  to  consider  this  subset  benias* 
of  the  constant  pussitiililies  for  fatal  accidents  on  the  low-tension 
incandcicent  circuit*  where  these  circuits  were  not  groimded. 
One  p.c\  cr  coaid  tell  at  what  moment  such  crosses  between  high 
and  low-tciision  wires  might  occur.  At  the  present  iirnc  if  it 
could  be  shown  in  court  ih.u  a  c mpany  had  not  taken  due  pre- 
cautions to  ground  its  secondary  circuits,  it  could  be  held  abso- 
lutely liable  for  damages  to  persons  or  properly  due  to  the  pits- 
cnce  of  aboofmal  voltage  on  low-tension  circuits. 

Mr.  Mathea  teild  of  a  case  now  in  the  Iowa  courts  in  whicli  the 
plaintiff  maintafaicd  as  a  basis  for  a  damage  suit  that  tbe  com- 
pany had  failed  to  ground  its  secondary  circuit  and  as  a  result 
a  man  in  contact  with  a  good  ground  had  touched  a  lamp  socket 
with  fata!  results.  The  company's  contention  was  that  the  seo- 
ondar>  ci-cnit  sii|ip'.ying  that  Ump  socket  was  grounded  and  that 
the  man  w/io  na<.  kided  had  been  suffering  from  heart  diiease 
for  some  tinie.  iKivnig  hccr.  treated  mcdica'lv  for  iln'  same-  It 
was  believed  liiat  if  thoroughly  established  ly  Hit-  i  vidmcc  t/.at 
the  transformer  secondary  was  grfjundcd  the  campany  could 
not  be  held  li.iblc  on  account  of  negligence.  Thi-  doci^ion  in  this 
case  would  be  looked  for  with  interest. 

Mr.  Cttvath  described  a  metttod  of  grounding  transformers 
adopted  by  the  Commonweallh  Electric  Company  in  Chicago  as 
bdng  fatr^  as  effective  and  dwaper  than  tbe  ground  plate  moi- 
tioned  in  the  National  EleetricBl  0>de.  This  mcdiod  coaafats 
in  driving  a  galvaniied-iron  pipe  about  10  fL  into  the  grotmd 
to  permanent  moisture  and  soldering  the  ground  wire  to  the 
upper  end  of  -he  pijie.  The  cost  of  grounding  small  trans- 
formers with  a  groottd  plate  might  deter  some  companies  from 
doing  it.  This  iron  pipe  ground  offend  «  fairly  cffident  aob- 
stitute  at  considerably  less  cost. 

Some  question  was  raised  as  to  the  efhciercy  if  iron  pipe 
grounds  for  lightning  arresters  on  the  theory  that  they  wc-M 
offer  too  much  inductance  in  the  path  of  a  discharge. 

Mr.  McGee,  of  Red  Oak.  gave  his  method  of  grounding,  which 
is  M>  use  a  l44-in.  gahranized  iron  pipe,  but  instead  of  driving 
this  pipe  down  as  is  tfw  practice  of  many,  he  bores  a  bole  down 
to  water  with  3  j-in.  carpenter's  auger  mounted  on  Hbt  end  of 
a  piece  1:  pipe  By  drilling  an  avjf:i-r  hole  one  can  tell  when 
water  has  been  reached  whereas  if  iron  pipe  be  driven  down 
there  is  no  telling  the  condition  of  the  soi:  at  the  bottom. 

Mr.  Zahm  cited  the  experience  of  a  certain  Uoliey  road  which 
would  indieale  thai  grounding  to  track  rails  is  pot  sufident  and 
diat  gromd  plates  ahoidd  he  used  for  aV  armslers. 

Mr.  Greene  said  Oat  grounding  of  secondaries  (cnwrn  a  great 
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load  of  anxirty  from  the  inuid  ot  the  managtr  who  has  had  a 
litllf  (x.'Hii.inr  wit!)  fatal  or  >cvcre  accidents  by  shocks  from 
non-gToun<jed  secondaries  His  company  had  two  such  accidents 
a  few  yearj  ago  and  after  that  were  in  fear  and  trembling,  espe- 
cially after  thnnderstomu,  leu  there  should  be  another  one. 
Tbey  ooty  railed  catjr  after  all  trantlormcra  were  (rouiHied. 

MmII:  U  F\ri1!HN:>s  \v:iH  STEAM  TURBIVF.5. 

Wedii.Ml.n  r  .ening  an  informal  session  wa»  held  at  which  the 
subject.  5. -i^L-  Practli-.-il  F.xperiaices  with  Stcatt  Turbicc^."  was 
taken  wp  This  discussion  was  opened  by  a  ptper  fratn  C.  £• 
Stanton,  ctucf  engineer  <}i  the  Union  Electric  Conpaa/a  plaiit 
at  Dubmiuc,  Iowa.  The  greater  part  of  Mr.  Statttm's  paper  waa 
given  to  dcecriUog  prccattliom  found  adviwUe  in  mahitainnig 
tlie  «lcp-bearing  at  the  bottom  of  tbe  Curtis  tttrbinr  «hatt  upon 
which  the  weight  of  all  the  revohnt^  part"!  resK,  This  weight 
it  carried  in  the  step-bearing  by  a  film  of  waier  which  i*  forced 
throuKti  the  bearing  under  histh  urcssnrc.  Step-bearing  water 
at  Iiiil.ni|i:p  j«  n.iw  p.-i'.sed  'h-.  ,i  I.  .xel  w.-iior  filter  to  insure 
its  i>uuiy  Trouble  having;  !« tu  cxj/cncncefl  with  the  packing 
from  pumps  comiiic  loose  when  old  and  plugging  up  the  Strainer 
in  the  slep-bearina  piping,  it  was.  found  advisable  to  keep  a  record 
of  the  nuuilKT  nf  days  packing  was  in  service  and  to  retWW  tbi* 
packing  after  a  certain  number  of  days'  service,  before  it  would 
start  to  go  to  pieces  and  stop  up  the  straineri. 

Hie  hydraulic  accumulator  is  a  weifbtcd  hydraulic  pieion  de- 
afgncd  to  supply  water  to  the  step-tiearing'  for  a  lew  momcms  in 
caae  the  step-bearing  pump  sboiiM  stop  This  actnimulator  is 
tea  ted  every  24  hour*  to  prevent  it  from  rusting  fast  at  one  point 
and  sticking  This  itsiing  in  done  by  lowering  and  rai-ing  the 
accumulator  piston  4  or  ft  every  day.  The  construction  of 
the  accumulator  is  such  that  there  is  opportunity,  in  the  language 
of  the  author,  for  "an  ejegjint  rust  ioint"  t'l  f»nn  around  the 
P''''  II  it  1-  left  Iniig  enough  in  one  position.  If  is  well  to 
have  .i  signal  sucli  as  a  wht*lle  or  gong,  whn-h  will  Milind  as 
soon  as  the  accumulator  U'gins  to  lower,  thus  giving  notice  that 
the  water  supply  from  the  step-bearing  pumps  is  failing  and  giv- 
hig  the  attendmt  time  to  shitt  down  the  turUne  or  get  another 
pm^  hilo  oipcration. 

The  •tep'facaring  shoutd  be  carefully  inspected  before  sMem- 
hQilg  to  see  that  surfaees  are  perfectly  smooth  and  free  trom 
harrs  or  dirt  which  would  cattse  friction.  In  assembliiig  it  is 
important  to  see  that  the  sti-p  plate  fits  perfectly  square  and  that 
nothing  like  metal  chips  or  dirt  is  present  to  prevent  it  from 
seating  itself  squarely 

The  turbine  is  governed  by  <ipening  a  greater  or  less  tiurnbcr 
of  valves  If  It  |h  r.peratrd  on  less  than  a  certain  load  for  a 
number  of  weeks,  as  may  sometimes  ixcur.  vnne  of  the  valves  will 
not  have  occasion  10  open  in  thai  length  of  tinie.  that  when  an 
UHUtual  demand  comes  on  the  turbine  calling  for  the  opening  of 
these  ejitra  valves  they  wilt  stick  if  they  have  not  been  moved  by 
opening  occasionally.  The  governmg  of  the  iHitine  is  ao  excel- 
lent  that  at  Dubuque  lighting  and  railway  loads  are  carried  on 
the  same  btts  bars. 

With  superheated  steam  it  was  found  that  metal  valve  packing 
melted  out.  resnlling  in  the  presence  of  met.nl  chips  which  were 
decidedly  umlrMniMc  around  a  ste.ifn  turbiiif  s>strfn,  Since  this 
trouble  with  tnrlal  p.ickiiig.  asbestos  picking  has  been  used  where 
there  is  superheated  steam.  The  general  coiiclusions  of  the  paper 
were  favorahle  to  ihc  ^tcam  turbine  as  against  the  reciprocating 
engines. 

At  the  close  of  Mr.  Stanton's  paper  Mr.  \icls  Christensen, 
ehief  engineer  of  the  Citizens'  Gas  &  Electric  Cooipany,  of  Wa- 
terlee.  Iowa,  wa*  given  the  floor  to  answer  any  iiuesiians  put  to 
hits  rcganlKtijg  his  experiences  in  opentiTit;  tl^e  500-kw  Curtis 
«leam  tortrinc  recently  placed  in  his  cmnp.inv  s  power  house. 

His  COmtMny  did  not  iii^i:ill  :;n  :n  riirriv!;it"t  tn  rnamtiin  slri>- 
bearintr  pressure    It  h.i^  r>"iiU'-  i"  dnplii  ute  f'  T  tlii  -  pnriK.^f  ilc 

r-i  l  r.  !'■;  i ilr: ■.:  „il' >r«  vi-r  >  tvi'^ul  i'lsiir.lllre  :ii!:MII^!  slrp- 
br.r  iii:  i..i!i!r.-"  I-,'...  li.  inn;:--.  bi-'M  l)iirurf!  ■tnt  .it 

r)ill.-.|:i-    |i  r     ti.  ;;:■.<  11    III  villi-    JiiiloT       It  ri'';'lires 

'ji  1. -t:  -iMiK'.  ,  ;.i  ■^■■t  tlir  tti-li:-^  tip  to  specd.  Tbc  turbioc 
x'.  ;:  Tti:;  ..■■■i  III  ;■>  -  ii;  ii.  -  .'if'.  r  the  steam  has  lieen  «h«t  off. 
Titis  500  kw  turbine  wtll  give  400  kw  rnmiiaig  n^n-condettsing. 
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Ill  ihiiik'.  n\,\yt  turbine  troubles  arc  due  lo  the  use  of  supetheatcil 
sii  ..III  Superheated  steam  was  not  used  at  Waterloo  on  .iccount 
of  tlte  added  complications,  although  probably  about  10  per  cent 
increase  in  ccuncmy  could  have  been  secured  hf  its  use.  The 
economy  is  about  the  same  aa  that  of  a  compotmd  ooudensing 
engine.  The  advantages  ore  mainly  those  of  better  speed  ieg> 
uhtion,  saving  in  space  and  pure  boiler  feed  water. 

Mr.  Malhci,  of  Dubuque,  mid  that  another  point  in  favor  of 
the  turtHoe  was  that  its  overload  capacity  makes  possible  a  low 
investment  per  kilowatt  of  peak  load  to  be  carried.  He  dted 
sniiie  (luirrnnni.  r,viTln:iil«  earned  by  the  5,000-kw  turbines  in 
the  Coiii:r;iiinvi:;ilili  liiectric  Company's  plant  in  Chicago. 

.\t  th  u'.-ii!  lit  President  Burt,  who  is  nii.  r;i  Sciident  of  the 
Citizens  Gas  &  Eiectric  Company,  of  W'atenoo.  Mr,  Christensen 
then  read  a  report  of  the  ofKcial  test  on  turbine  and  ef.gines  in 
the  Waterloo  station.  An  abstract  of  this  report  will  appear  in 
these  columns  next  week.  The  discussion  then  drifted  into  itie 
action  of  centrifugal  drculatittg  condenser  punqts  and  it  appeared 
that  some  attempts  to  get  balaneed  coltmm  syphon  elFccts  and 
nmfce  •  long  colmmi  of  descending  water  to  balance  a  colutim 
of  aacnitlinf  water  had  been  paitiat  failures  with  such  pumps. 

IHCHNIL'AL  MEN   IN  CtNTHM.  ST.STI0X5 

Hroi.  Cn'i'ige  H  SliepariKon  re;id  a  paper  entiiled  "Tcchni.'.il 
.Men  as  Dividend  Karnets."  He  said  the  subiect  had  been  sug- 
gesled  to  him  b>  two  ncent  itici<letiis  One  was  a  proposition 
that  young  engineers  engage  with  central  station  ci>mpanies 
under  a  contract  by  which  their  salary  would  be  proportional  to 
the  divtdendis  paid.  Some  central  station  men  had  laughed  at 
this  proposition  on  the  groimd  that  tnany  central  stations  paid 
no  dividend*  whatever.  The  other  incident  wliicb  induced  tiim 
to  u  rite  on  this  subject  was  a  letter  received  from  the  editor  of 
a  prominent  electrical  paper  reviewing  the  condirions  of  the  cen- 
tral station  business  and  Ihc  need  for  t' 1  linic.il  risen  in  iL  He 
then  re.td  from  this  letter  at  length.  It  saul  ;i;,it  previous  to  looa 
there  had  been  an  increase  ni  the  incandescent  lamp  output  of 
approximately  jo  per  cent  per  year  This  rate  of  increase  had 
been  f.illiiiR  otT  steadily  since  that  lime,  which  indicated  that  the 
central  station  business  was  hardly  in  a  satisfactory  stale.  Ii  is 
to  the  technical  sum  that  we  must  look  to  change  this  condition 
of  affairs^  not  m  much  cm  aooount  of  his  technical  knowledge  as 
on  account  ot  his  trained  mind,  which  gives  him  die  adrantoge 
over  the  noiMcchnical  oi  padding  with  new  praidems  uid  analys- 
ing results.  .K  technical  man.  after  he  has  passed  through  a  pro* 
bationary  period  in  getting  acquainted  with  the  practical  part  ol 
the  busincis,  should  be  of  great  value  lo  central  station  companies^ 

After  reading  this  letter.  Prof.  Shcpardvjn  analyzed  the  alumni 
list  of  a  \\'cstern  iniivervilv's  electrical  engineering  department 
iprcsuinably  I'niver^My  t  i  i  n,  1  1  He  found  that  27  per 
cent  of  the  graduates  since  ilit  lnjiminiig  of  the  department  wore 
to  be  found  in  centra',  station  work  This  figure,  however,  applies 
lo  the  whole  period  rather  than  to  recent  years.  In  the  past  four 
years  34  per  cent  of  the  graduates  have  been  taken  by  m.\nufac- 
turing  companies,  24  per  cent  by  telephone  companies  and  24  by 
lighting  and  railway  companies.  Of  die  latter,  half  wen  with 
one  company,  which  was  a  large  operating  syndicate.  TMa  year 
he  had  received  applications  from  manufacturers  for  laS  per  cent 
of  the  vcar's  graduating  class  From  operating  companies  he 
had  received  applications  for  only  2$  per  cent  From  these  figures 
he  w;is  forced  to  the  conclusion  that  manufacturer*  were  appte- 
ciatiug  llie  value  nf  technical  men  more  than  the  oiier.itiiig  coin- 
parirv  Outside  nf  ihe  large  syndicate*  Ies«  than  2  per  cent  'd 
the  recent  grailii.iii  -  «ire  with  the  sirialler  operaluig  companies, 
leaving  nut  of  .n  fount  .1  lew  who  owned  vl<ick  in  '<peraling  cmn- 
panies.  The  owners  of  large  operating  companies  and  syndicates 
realize  that  they  must  have  technical  men-  These  facts  shnnid 
be  sufficiently  suggestive  to  smaller  central  station  companies  as 
to  the  value  of  the  technical  man.  lie  gave  some  reasons  wlqr 
err  •r  il  si.ii  .Mi  operating  work  i*  not  more  attractive  to  technical 
gr.,.lii:i;i  -     l  o  1.1  Kin  with,  the  salaries  are  low.  There  is  likely 

|i.  '■!  I  l:.CK  ol  :ip[.rr  ..i.iiioii  .11  j!.»i.d  ui.rk  ;illil  thrie  is  -  >iiie 
tti.>s..-!..i>^  :ibi>iit  till,  tturk  with  an  operai>il|(  ennipany  where  Uicre 
is  not  as  much  rontact  with  other  bright  men  in  the  same  line 
of  tK'strk  asi  in  the  laT^cr  manufacturing  companies. 
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At  to  the  place  of  the  technical  graduate  when  he  enters  central 
suiioa  work,  he  ihoaM  be  comideied  not  m  a  trained  engineer, 
but  a*  one  who  needs  devekipncnt  md  practieal  experienoe.  A 
technical  mm  vken  foing  to  a  central  ilaliaB  sJiiNild  not  propoee 
ndiad  diaagca  atlinl^  Int  should  rather  work  in  gradually,  dem- 
onttraliflg  what  he  can  do  with  poor  apparatos  already  availalile, 
rather  than- recoir.:r.i_n<!ini;  \;cnsivc  changes.  After  he  ha-  'lein- 
oiistrated  hi*  abiht}  it  uill  ho  umt-  to  recomnicnd  mure  r.>  ucal 
niovej.  He  thought  th?  'mil!  rr:,rr.il  ■.(.iticns  ".hauld  be  more 
ailranive  (o  the  young  gr.i(iuatc  ihiiii  the  large  on  account  of  the 
(I  '  ih  lif.  of  grasping  the  situation  in  its  entirety  more  easily 
in  the  small  station  Nevertheless,  many  prefer  the  larger  tutions 
because  of  the  Kreatcr  specialiratioa  and  the  citance  for  a  kMf  line 
of  proowtion  into  high  salaried  positions. 

Pro!  Sti^rdton  then  gave  some  practical  illuatnliens  of  wliat 
teehnical  men  conM  do  in  the  way  of  inereaiinc  economy  of  amall 
eential  atatkms.  One  yornig  engineer  by  fixing  up  a  tealijr  boiler 
aeltinK  eleaning  f^"f  '--  '■i'-,  made  a  ao  per  cent  saTing  ia  ^  eoni 
bfll.  Another  b>  1  l>  .\r  iiig  the  feed-water  heater  and  boiler  made 
a  saving  of  ito  per  cent  in  fuel.  Another  made  a  saving  of  30 
per  cent  by  indicating  the  engine  ami  resetting  the  valves  The 
engineer  in  charge  knew  how  to  use  the  indicator,  but  could  not 
crrrect  the  trouble.  Another  m.-»n  found  a  plant  which  wa?  itim  h 
overloaded  and  by  fixing  up  N  nV:.  insulation  made  it  po«..^l  'i 
increase  the  load  one-third.  Another  caused  the  reduction  of  the 
load  on  a  station  so  pcr  cent  without  reduction  in  the'groai 
eamingt  by  introdiicing  ncteri.  Another  earned  hii  Mitty  sev- 
eral timet  over  Icy  getting  after  eustomcn'  meters,  deaning  and 
adjusltng  them. 

The  grwunh  of  syndicate  ownership  malies  central  station  work 
more  attractive  to  young  engincetit  heeanae  in  aueh  qmdicates 
ability  and  enterprise  are  appreciated  and  put  at  thdr  proper 
\  ,iUic.  Prof,  fihepardson  recommended  to  small  stations  the  plan 
ct  profit  sharing  with  its  employes.  In  conclusion  he  explained 
that  he  was  not  out  hunting  jobs  for  his  boy*  among  central  sta- 
tion men  <.ince  he  already  had  applications  for  many  more  grad- 
uates than  he  could  supply.  He  had  written  his  paper  simply  to 
suggest  that  central  station  companies  for  their  own  good  might 
make  mere  uae  of  technical  men. 

mraaOATioN  or  cutctaicAL  nonann. 

Ptoi  G.  W.  Biifell,  of  Ames,  Iowa,  read  a  paper  on  the  tle- 
preciation  of  electrical  properties  which  will  be  pnUiriicd  in  a1> 
ttraci  in  a  later  issue.  It  takes  up  the  practive  of  several  Iowa 
central  station  companies  in  regard  to  depreciation  and  tmking 
fnnda  and  also  go«s  into  the  general  theory  of  thcfc  matters, 

VAKioua  Asncts  or  um  aEcin^ATioN. 
In  view  of  the  sentiinent  all  over  the  oonntry  for  rate  regula* 
lion  of  all  kinds,  the  pragianmc  committee  arr-mged  f<>r  a  dis- 
CDssion  of  this  question  in  all  fts  aspects.  The  (wper  hy  Prof. 
Hissell  oil  depreciation  was  intended  a*  .in  introduciion  to  the 
siibjcvt.  The  legal  statu?  of  rate  rcgtilatiun  was  set  forth  in  a 
\rry  clear,  concise  paper  by  Hon.  I,.  G,  Hurd,  of  Dubuque.  Iowa. 
I'ndcr  l->«a  laws  he  showed  it  to  bc  wrll  est.iblishcd  that  rales 
r.imcd  in  franchises  are  siibjei't  to  revision  by  city  councils  if  by 
virtue  of  changed  i-t  tnli'ions  they  .ire  not  reasonable.  The  whole 
question  ia  whet!  11  1' l  y  :ire  reasonable,  and  it  is  upon  this  that 
the  conit  pAttes  when  the  ng'M  of  a  city  council  to  establish  a 
certain  rate  it  made  the  basis  of  a  suit.  The  court  will  refute 
to  tuatani  a  rate  which  is  proved  to  be  below  that  at  which  a  cor- 
poration can  reasonably  be  expected  to  mainlain  good  service.  In 
case  a  rale-lixing  body  adopts  a  rate  which  is  believed  by  the  cor- 
poration to  be  too  low,  the  corporation  has  recourse  to  the  court 
which  p.i-ses  upon  the  reaviinablciiess  of  the  r.He.  If  the  rate  is 
held  nnrt  MsoiUiUc,  the  rate-fixing  body  can  adopt  another  higher 
r..t<         <>  on  until  the  court  decides  that  a  reasonable  rale  has 

lieen  ti.xiil.  ' 

Mr.  Ge<irgi-  McLean,  of  r*'ihii<iiie.  Iowa,  in  a  paper  on  equitable 
rates  in  relation  to  rate  rcKnlanou,  considered  especially  the 
qucsliati  of  the  cquit}-  <>f  tlie  minimum  bill,  which  is  charged  by 
many  eompanlet  as  a  kind  of  readineBt-ti>-serve  chacge.  He  then 
pointed  OBt  how  Ibe  readiness-to-scrvt  dtarge  is  common  in  many 
other  lines  of  businesis  and  that  it  is  generally  accepted  that  sndi 


925 

charges  are  entirely  jusi.  The  argtmient  that  a  readmess  to  serve 
charge  reqnires  a  cuttomer  to  pay  for  smnetbing  which  he  does 
not  receive  will  not  hold  any  more  in  connection  in  the  electric 
ligfatmg  business  than  in  any  other.  He  discntaed  two  kinds  of 
fiandiiacs  mder  Iowa  laws.  Under  one  it  ia  agreed  that  die  ciQr 
coimdl  shall  have  the  power  to  regulate  rates  at  certain  tpccilied 
intervals  during  the  life  of  the  frp  M  ;  Under  atnther  with 
the  absence  of  specificaUiju  ilu-  :  ,iit  can  bt  ;i'-:,<-rti;d  ;U  any  time. 
The  first  plan  has  the  advantage  of  giving  the  inp.my  security 
against  rate  regulation  between  intervals,  but  tathef  nivites  the 
1  ruLijb  lity  of  attempts  at  rate  regulation  at  the  intervals  siK-cified 
in  the  franchise.  He  advocated,  as  being  probably  the  most  satis- 
factory plan,  a  form  of  franchise  whereby  the  company  would 
share  its  profits  with  the  city,  thus  making  the  intereits  of  the 
city  and  company  identical,  and  making  the  amount  of  payment 
to  the  cily  dependent  endrely  upon  the  dividends  earned.  In  case 
the  turplus  earned  is  paid  back  into  the  property  instead  of  hemg 
paid  in  dividends,  the  benefits  accrue  to  the  city  in  better  service 
and  extension  of  lines  into  new  territory.  Rate  regulation  then 
becomes  entirely  anti  ni.i'Jr  B\  taLint;  th-^  publii  into  partnership 
municipal  ovuiersbip  ..mi  r,jie  regulation  agilauon  would  he  en- 
tirely prevented. 

Congressman  M  J.  Wade,  of  Iowa  City,  gave  an  address  on 
the  political  status  of  r.ite  rcgnl,-:  , n  ]]r  bd  iv  i!  ih.it  demands 
for  municipal  ownership,  rate  regulation  and  the  like  have  arisen 
from  abuses  or  believed  abuses  by  corporations.  Corporations  like 
individuals  suffer  through  the  misdeeds  of  »  few,  and  because  of 
great  abnics  for  which  tone  corporations  have  been  responsible  in 
the  past  Of  all  things  which  have  emiscd  the  moat  prejudice 
agalntt  corporations  he  thought  the  practice  of  stodc  watering  had 
done  the  iiiosi  People  do  HOt  like  to  Iw  boodtrinked.  Thfiy  do 
not  object  to  large  dividends  being  paid  by  the  corporation  to 
much  -. ^  .111  ;iiir  :r/ii  !■  ^  >'.:ivi-r  lip  r.ctu.il  profits  by  the  issuing  of 
waierciJ  stuck.  Thiti  ag  in,  thr  pr~>ct  i:c  of  many  corporations  in 
bribing  public  officials  was  rr  -jiniMl  !e  for  much  prejudice  against 
them.  Here  again  it  is  a  case  where  the  many  suffered  (or  tlic 
few  and  where  the  many  fair  and  honest  companies  were  injured 
in  reputation  by  the  practice  of  a  few  bad  ones. 

We  cannot  shut  our  eyes  to  the  fact  that  the  people  are  de- 
manding regulation  of  rates.  He  snggested  that  the  way  to  pve- 
vent  wijust  Icgislatkw  ia  for  eoipotation  officers  to  get  down 
among  the  pcopfe,  get  acquainted  with  them  and  educate  tbem  to 
the  diAcnlties  of  the  public  service  business.  The  pubGe  will  de- 
mand nothiog  more  than  it  believes  to  be  reasonable  and  lair. 

ADVERTISJNO  METHODS. 

Mr.  Frank  B.  Rae,  Jr.,  who  was  on  the  programme  for  a  paper 
on  modem  advertising  medioda,  could  not  attend  the  convention, 
but  bis  paper  was  read  at  the  last  setsion.  Advertising,  he  said, 

is  the  talk  of  the  hour  among  central  station  men.  It  it  being 
discntsed  everywhere     Where  will  it  all  end?    He  thought  it 

woiilil  end  in  this  wny.  that  the  central  mi  I  n-  ss  would 

become  just  .is  other  lines  of  business  Centf;il  »uujn  product 
will  (»■  »<■!  !  1.;.  :  1-. orttsins  and  solicitation  just  as  the  products 
of  other  lines  01  business  where  these  methods  have  become  well 
established. 

In  discussing  this  paper  Mr.  F  W.  Kclley,  of  Davenport,  was 
called  upon  as  i>ne  who  had  made  considerable  use  of  ailverii*ing 
and  solicitors.  He  said  that  his  company's  solicitors  had  been 
working  nwhily  on  the  gas  busineM,  but  had  also  done  good  work 
in  the  electrical  depnttmenL  On  aceount  of  the  competitkm  in 
his  town  they  had  used  considerable  advertising  cpace  in  the  daily 
papers.  They  hart  found  it  best  not  to  invest  their  money  in  smalt 
spaces  o\cT  long  periods,  but  that  belter  results  could  be  secured 
by  taking  spaces  of  one-half  or  one  pa«e.  Such  advertisements 
were  the  ones  which  helped  the  solicitor  the  most  His  company 
recently  moved  its  offices  into  a  l.irge  office  room  on  the  main 
ftcror  on  one  of  the  principal  streets.  The  offices  h.id  previ<iiivly 
been  in  an  out-of-tlie-svay  place.  The  new  ofticc-  ■  li  made  at- 
tractive. .As  an  illustration  of  what  a  difference  the  locat!i>u 
made,  he  said  that  n  chafing  dish  which  had  been  on  exhibilii-n 
two  yean  in  the  old  offices  was  sold  die  second  day  after  they 
moved  into  the  new  rooms.  His  directors  bad  wondered  how  they 
were  going  to  gel  enough  out  of  the  change  to  pay  for  the  greatly 
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increued  rent  of  the  ntw  offices.  The  profit  from  sales  of  small 
devke«  since  they  moved  into  the  new  offices  would  pay  for  tlie 

increased  rent 

Mr.  McGce,  of  Red  Oak,  believed  in  Bewtpaper  advertising 
ndwr  dun  adveitisinc  iiy  llw  distribution  of  novdtiea.  People 
in  bit  town  were  tired  of  the  latter.  He  had  secured  the  insertion 
in  the  local  papers  of  recent  articles  telling  how  burglars  a>oi<1 
electrically  lightc;!  bouses  because  of  the  possibility  of  having  the 
Irght*  sniiupcii  uii  them.  These  few  items  had  brought  more 
direct  returns  than  all  '.lie  ;id'. <  rti  ing  they  had  done  lor  some 
time-  A  lot  of  residences  were  bemg  wired  as  a  direct  result  of 
it,  smce  it  had  struck  the  town  at  the  psychological  moment  after 
a  number  of  burglaries  had  been  committed.  He  told  of  an  amus- 
ing scbcqw  that  lui'd  been  used  in  Lincoht,  Kcb.,  where  the  oom- 
pnqr  idveitiaed  for  a  thousand  doft  to  be  brought  to  tlie  com- 
vmft  oliiea.  .All  the  small  boys  in  town  appeared  at  tlic  oflipts 
the  next  noniiaig  leitli  all  the  dogs  tbcgr  eonid  find.  Every  dog 
was  fumished  widi  a  Uankct  wiA  an  adveil3i<«ent  on  it  and 
>  they  were  acain  turned  loose.  It  it  needless  to  say  that  this 
created  a  sensation. 

Mr.  R  W.  Kellt;. ,  oi  iJiivenp- m,  h  i, I  fi  und  it  a  grt-ai  liflp  in 
the  sale  of  small  .nipli  .n;'---.  i:-)if,wliy  »ewing  machines,  itwtor* 
and  dcvif <  -  \r:  wliith  ladi^  s  an  -pccially  interested,  to  make  it  a 
point  to  sell  the  first  machines  to  those  who  are  most  likely 
ulk  about  them.  By  carefully  selecting  the  first  list  of  possibi« 
customers  for  these  tilings  and  placing  the  devices  where  they 
would  be  taltced  abont  the  ams^  they  would  in  tiuM  eeoM  to  sell 
Ihenuclvetii 

Mr.  J.  R.  Cravatl^  in  fotther  aittstratfon  of  the  point  hranght 
up  by  Mr.  Kdl^,  recited  the  work  .'one  by  Mr.  <X  S.  Cbte,  aaa»- 
ager  of  the  Grinnell  Dectric  9t  Heating  Company.  Mr.  Cole  bad 
placed  over  125  flatirons  in  th.it  luuti  vi  Ics?.  than  j.m.jo  pD|>-;l,iti  in 
daring  the  past  16  months,  I  his  wii^  due  krgcly  to  t'litkr.g  the 
first  few  irons  where  they  wouM  !>■  I'l-'t  advertised  by  their  user*. 

Mr.  D.  F.  McGfc  said  there  uMially  a  leader  in  every  neigh- 
borhood and  that  the  thing  s  -  du  was  to  concentrate  all  efforts 
upon  securing  that  one  as  a  customer  and  the  others  would  follow. 
This  was  the  secret  of  his  success  in  getting  residence  business. 

Mr.  George  S.  Carson,  of  Iowa  City,  thought  it  not  a  good  plan 
when  putting  out  electric  irons  and  cooking  devices  to  give  the 
customer  the  idea  ihcy  could  b«  operated  daeaply.  If  put  ott  with 
this  idea,  ditaatiafaetion  would  fnllaw.  It  ww  not  the  cheapness, 
bnt  die  convenience  ol  theae  devices  that  make  them  popular. 

Prof.  G.  W,  Bissell  called  attention  to  tbe  advertising  value  of 
having  a  company's  (Kjwer  sliitiun  in  good  and  neat  cnnditi  in. 
Slovaily  looking  power  tlations  create  a  bad  impression. 

eaaouMB  vawb  tAtin. 

A  short  informal  ili'.cuN'ti'in  w;i«  -  u.rn-i!  tlvj  iniro.luriifin  nf 
gasoline  vapor  lamps  for  store  lighting  and  tiic  aiiu;niil  i  f  c  tn- 
petitioii  they  arc  able  to  offer  to  electric  lighting  compaiiK-i 

.Mr.  K,  H  Hillman,  of  CJuincy.  111.,  and  Mr.  O.  E.  Brownell,  of 
Lake  City.  Iowa,  called  .iltciition  10  the  fact  th.lt  although  such 
ga.^line  l;inips  intrdduced  a  greater  fire  baxard  than  electric 
lighting,  insurance  campantcs  are  act  chargim  higher  rates.  This 
is  an  evident  injustice. 

Mr.  J.  R.  Ctavatb  stated  that  the  buJletifls  iasued  by  the  Under, 
wfitersj,  which  give  the  list  of  approved  gudiae  vapor  lamps, 
plainly  state  that  these  introduce  an  extra  lire  hacard  which 
should  b*  recognised  by  increasing  premium^,  in  every  case  where 
they  were  used.  The  trouble  was  that  the  insurance  companies 
did  not  "r.  <•  iij.  1  .  t;.r^r  <jwn  engineers"  rfo  inni' ndationt  in  this 
matter.    Ii  Uuy  (;•  !,  t  ^ir.i  rates  would  ix  charged. 

Mr.  George  S.  C.;'  -  n  th  '  i^lit  thi.-  best  polii-y  toward  gasoline 
vapf.T  lamps  tt.is  to  let  them  alone  and  not  stir  up  a  feeling  again<t 
the  electric  light  companies  by  opposition  to  the  gasoline  lamps. 
It  would  be  a  case  nf  survival  of  the  fittest,  and  white  some  cus. 
tomers  would  be  lost  10  ga-^  dine  lan|^  dicy  would  come  back  to 
electric  light  service  in  time  on  account  of  its  inherestt  safety 
and  convenience.  The  more  the  electric  ligfii  company  opposed 
gattrihie  laaipa  the  mora  Kkely  some  people  would  ha  lo  put  Ibem 
in.  At  the  lamc  time,  it  might  be  well  to  take  means  for  keeplAg 
prospective  u^(:rs  jio^ird  as  to  it>e  numerous  accidents  from  gaso- 
line vapor  lamps,  as  there  were  plenty  such. 


Collinwood,  Ohio,  Municipal  Plant. 


The  municipal  lighting  plant  of  Collinwood,  Ohio,  is  prolMbly 
one  of  the  most  $):ccct,^iul  of  the  smaller  municipal  plants  in 
that  Stale. ,  Without  baytug  aiiiy  unuaual  advantagea  eilhcr  in 
tcrritoiy  or  eqoipineiit,  it  hai  had  a  succeMfuj  carter,  laigdy 
throm^  effective  methods  In  the  soHcitatiMt  of  hnsbot.  the 
systematic  handling  of  accounts  and  records  and  (he  spplicatioa 

of  live  business  ::!.?lticils  in  gciirrril 

The  town  lies  on  '.he  out.skirU  of  Ovehmd,  ;t  lias  a  popu- 
lation of  5,500,  nude  up  liirgclv  nt  ri:.i>li.)yi.cs  factories  in 
that  district,  so  tlmt  the  immbrr  r.i  wealthy  rctsidents  h  rom- 
pjriitively  $mall.  Ihi;  plant  wai  i.!3rted  in  IfX>3  Tht-  n.iuip- 
mcnt  consists  of  three  135-bp  and  one  150-hp  tubular  boilers; 
one  150-hp  Russel  engine  and  one  325-bp  Hamilton  Corliss  engine 
belted  to  a  jade  shaft,  to  which  are  belted  one  i8o-kw  Warren 
afi»v6tt  aftemator,  one  7S-kw  Wood  a^iocNHralt  dletaaMv,  a 
Wood  direot-««rreat  teriea  ate  machine  and  a  Wetten  Eleelcie 
series  arc  machine,  both  genentiflg  6v5  ampu  at  iS^ooo  vollB. 

The  station  adjoins  the  tracks  of  die  LalcC  ShOK  ft  Micbigan 
Southern  Ry.,  with  a  spur  for  unloading  fud  into  covered  bins. 
1  he  care  naed  in  pMrdhasiag  eoal  ilinitialet  one  of  the  huahuta- 


like  methods  of  tbe  manafcnoit  Each  year  proposals  are  in< 
viled  and  lai^le  loti  ol  wal  received  are  given  practical  boiler 
leau  to  asccrtam  the  amoiml  ol  water  evaporated  per  pomid 
of  coal.  A  contract  is  awarded  for  the  most  efficient  fuel, 
price,  of  course,  being  considered.  Tliis  year  Youghiogbeny  gas 
coal  tJ  used,  run-of-mine,  costing  $t  delivered.  The  pr<jdiict 
of  1  (f  rtniii  mine  is  specified,  and  it  ;i  lestfd  a;  trf(n;e:U  in- 
lcr'..iN  In  !t.-.-  that  the  quality  is  kept  up.  Tiic  <Onjiini|i|u;iii  wct- 
ag.  .  I,  !Lii  p-r  kn  hour,  which  is  considered  satisfact' jry  in  vu  w 
of  the  equipment  .^n  accurate  record  is  made  of  the  amounts 
delivered  and  the  daily  conttuoptiooi,  and  halamet  are  made 
each  month. 

Tbe  town  is  illuminated  by  100  are  laape.  They  are  the  Adamt^ 
Bagnall  a^oao^  (nominal)  aeriet  type^  uaing  64  amperes  at 
7S  volia,  and  are  arranged  in  tlvo  circuits.  The  torn  it  Kghied 
OQ  a  moonlight  tdiedrile.  The  cost  for  operating,  not  including 
inteieat  and  depredation,  was  staled  lo  have  been  at  fidlowi  for 
Ae  past  four  years: 

ign  1903  1904  1905 

$4ft4S  %494T  UfJBo 

The  council  paid  $54  each  for  lamp*  last  year,  taking  care  of  the 
interest,  thus  allowing  a  smalt  pnMfit  to  the  plant 

The  commercial  load  it  considerably  hearier  on  an  avenge 
than  the  ttreet-Iight&ig  load,  the  division  of  expemet  last  year 
based  on  current  output  being  35  5  per  cent  to  street  lightins  and 
64  5  per  cent  for  commercial.  The  total  load  on  the  station  is 
cunsidcrabiy  htitvicr  in  summer  than  in  winter,  this  being  due  to 
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the  fad  that  the  plant  nupplies  Eiiclitl  Reach  Park,  a  larue 
pleasure  resort  on  the  lake  front  about  u  mile  from  the  plant. 
Thj«  customer  pays  the  plant  about  $800  per  moitih  (or.  four 
months  ia  the  year,  the  greater  portion  of  the  consnmption 
being  bctwcoi  9  f.  m,  md  nidnight  Current  is  sold  at  4 
ccflta  per  kwhoiir  mmsured  en  the  yrimafy  aide  of  a  trantfomer 
at  the  park  entisnoc:  The  |>eak  load  for  tlw  eonunrrcial  cir- 
citit  during  these  fonr  months  is  a1>niit  360  kw.  while  the  peak 
load  for  other  month;)  is  frotii  lotj  i.j  120  kw. 

There  are  about  471  c«=t  niu  rs  .tiiKinR  residences  atid  busi- 
ness places.  Resi'i'  iici-;  ;.ri/  siip;!l;pii  .it  m  (<'nt>  ;si-r  unit  for 
the  first  20  units  per  liioitth  atii]  6  cents  thcrtafter.  it  is  prob- 
able that  this  may  be  reduced  to  8  cents  and  s  cent.'!,  reispectivcly. 
Business  houses  iLsing  over  ino  units  are  supplied  at  5  cents. 
There  is  a  day  circuit  for  .supplying  several  factories  having 
ahopi  go  hp  in  motors,  wbich  are  charged  for  at  the  rate  of  $4 
per  niRiiA  per  hp.  TtK  day  circuit  i*  bandied  hy  tin  tmaller 
cngfaie.  During  the  winter  moolha  the  large  engine  it  sulRcieiit 
to  handle  the  evening  load,  while  during  the  peak  toadt  in  the 
evenings  of  the  four  summer  months  the  plant  is  somewhat 
ovcrloadi'd  w  ith  both  engines  going  full :  during  thes^  hours,  of 


175  houses  and  places  of  business  were  wired  in  thii  s'.ay  and 
wiring  facilities  were  increased  in  100  other  buildings.  N^< 
all  the  wiring  in  thia  town  ia  done  bf  the  plant,  as  city  contrac- 
tors are  wiy  active.  Ai  z  icaalt  of  lb»  practioe  the  conmereial 
kMd  is  increating  way  nsidlf. 

Lamp  reoewali  are  not  made  free,  e  ci»rgc  of  »  cent*  being 
made  for  i6<p  lamps.  It  is  the  practice  to  nie  the  swst  eft' 
cient  lamp  that  can  be  obtained  and  while  cnstomen  are  per- 
mitted to  buy  lamps  outside,  the  man  .tt'  nKnt  insists  that  they 
must  show  a  certain  efficiencj-.  Tin-  ;r.uiice  not  only  de- 
creases the  !i  :nl  but  n  riv:';  i!  i  i  iwtom.  lictter  illumination, 
and  in  all  ar^:llml■ll|.  over  this  point,  it  is  dcmnntlfalcd  to  the 
customer  that  j  '-  va  -x-s  current  by  using  the  more  <  Hic-cnt  l,vi>t' 
There  is  no  natural  gas  in  the  town  and  artificial  gas  seii*  at 
70  cents  per  thousand.  The  management  has  literature  demon- 
strating that  electric  lighting  costs  only  about  10  per  cent 
more  Ham  gas  with  Wdihach  mmtfes,  considering  renewals  on 
globes  and  mantlet,  and  with  the  added  advantage  of  being  clean 
and  h}-gienir.  Tt»  wiring  new  hotnes  the  superiateadent  mikn 
a  personal  in  vo  !!  11  of  the  work  and  offers  Sttggestiont  U  tO 
the  best  types  and  arrangenienls  of  fixtures  and  the  bd 
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course,  ths  utlory  Ifj/id  is  liIT.  All  t-mr  bailers  arc  required  dur- 
ing the  peak  load  in  iuriitnt  r,  while  :ii  winter  three  are  used.  It 
is  not  the  practice  to  bank  the  tires  ni  preparation  for  peak  kiads 
but  rather  all  the  boilers  required  at  the  peak  load  arc  used  with 
light  fires  and  dampers  closed;  then  when  they  are  needi'd  the 
Sleam  ouqmt  it  increased  gradually.  It  is  claimed  that  boiler  re- 
pairs are  ^  to  be  smaller  Iqr  this  practice  than  Iqr  keeping 
one  or  more  boUets  hsnked  and  thm  firing  up  suddenly  for  a 
peak  load. 

The  town  covers  quite  a  large  territory  and  several  lines 

have  been  run  a  distance  '  f  three  mili-s  tu  re.^cli  ^orr-.r  rei  iili  ri  I'S 
of  large  consumers.  Ongiii.il'v  jll  huuse  cin:  ;.t5  had  mjividual 
transformers,  but  this  is  being  chay.ge.;!  l's  rspidly  as  possible  to 
the  group  plan,  although  this  camioi  be  fully  carried  out  owing 
to  the  scattered  service.  Included  in  the  commercial  circuits 
are  about  50  alternating  arcs  in  stores.  A  few  Nemst  lamps 
have  been  inttalied  in  residences,  these  being  operated  at  320 
volts  on  A  three-wire  system.  There  are  several  electric  signs 
and  about  so  electric  bnt.  TIk  sale  of  ekctiic  flat  irons  and 
other  ntensila  has  been  pushed  with  some  sneeen^  hnt  the  man- 
agement is  handicapped  somewhat  in  intradneing  aueh  side  Vau 
owing  to  the  fact  that  the  plant  Is  loaded  tip  to  its  limit  dar- 
ing tlic  summer  months  when  they  are  most  likely  to  be  used. 

The  company  docs  all  it^  i,.-,v:i  fiunve  wir  -'p  :ind  Inrnj's 
and  other  appliances.  Fur  (his  woik  it  b;,;  ;iri  nrr;«ngemcnt  with 
a  'arpc  clcctni:;.]  supi'Iv  t;r.iise  111  ClevrlaTiJ  which  is  under 
contract  to  supply  as  many  men  as  are  necessary  at  any  time 
to  do  installation  work;  the  materials,  of  course,  being  pur- 
chased from  this  concern.  Workmen  are  charged  for  at  the 
union  scale  and  the  plant  manages  to  make  a  trifling  profit  on 
tueb  jobs.  The  manager  endeavon  to  arrange  for  the  wiring 
of  oveiy  new  house  of  any  aian  that  goci  np  m  the  village  triiellur 
he  can  aeenre  a  contract  or  not;  during  the  past  year  about 


tioii--  ti)  ui-e  111  iinJcr  to  secure  the  most  satisiactory  iliuminjticti. 

'I  lie  ■'j.steni-.  it  recurcs  ant!  accjimt^  .irc  much  more  complete 
and  detailed  than  is  usually  found  in  a  small  miin-cipn!  station 
of  this  kind.  Card  systems  are  used  hi  keeping  records  of  the 
accfwnts  of  customers  and  of  the  expenses  and  output  of  the 
station.  When  a  customer  makes  application  for  service  it  is 
entered  on  an  order  card  tbowmg  the  neme,  rcsklcnot^  how 
otdcr  was  rmived,  datCk  time,  descriptian  of  service  desired, 
lemarhs  and  signature  of  applieant  When  dm  eonneetioa  it 
made,  a  brass  tag  is  sealed  to  the  meter,  which  carries  the  cus- 
tomer's number,  and  this  number  is  used  in  all  accounting.  A 
service  connection  card  is  filled  out  showing  the  service  number, 
card  number,  transformer,  transt' jrmer  size,  meter  number, 
meter  size,  street,  pole  number,  date,  number  lights  in'falled, 
distance  from  transformer,  remarks  and  signature  of  work 
man.  The  customer's  number  is  used  for  the  page  in  the  meter 
book  and  a  page  of  the  same  number  is  inserted  in  a  loose 
leaf  ledger.  In  making  bills  the  customer's  number  is  used 
with  a  pn^  of  the  number  ol  the  mmlh.  Invoices  are  copied 
Jn  a  titsne  leaf  IhII  of  sale  booki  and  there  is  a  sinilar  bill  o< 
sale  book  for  supplies  fnmishcd.  Monthly  eollcetkmt  are  made, 
but  all  hills  arc  rendered  every  two  weeks. 

Records  of  current  produced  are  ver>'  complete.  The  daily 
st.nion  report  shows  a  half  hourly  record  of  '.o'.s  uid  amperes 
for,  each  generator,  time  of  starting  and  sto;  pinK  of  Renerttors 
arid  eiiw;:ii'  <,  ,-.nd  w.iter  r^nd  steam  conditions  of  boi'.rr,  w;th  trou- 
ble rem.irks.  Sheets  ace  footed  daily  so  that  the  totals,  averages, 
kilowatt  and  boiler  meter  readings  are  shown  for  each  day. 
These  are  recapitulated  from  week  to  week  and  month  to  month 
and  a  card  system  shows  the  exact  conditions  for  any  period  of 
any  year  with  comparisons  with  the  previous  year. 

The  general  accounts  indnde  general  enpentc, 
street  lighting  expense  and  commeteial  light  expouft  The  vari' 
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oua  sub-diviugm  rndttdt:  Bond  aeeoHBt,  pnubam  Md  interest 
ucoaat,  ■cncral  and  police  ftmd  account,  cenmerelal  lighting 

acconnt.  strrtt  lighting  accomit,  con^tnicl^Qn  fund  account,  profit 
and  loss  account,  office  expense  accouiu.  accounts  receivable  ac- 
connt, isiriiip  n\ui  supply  account,  electric  rents  fund  acci  unt, 
and  construciioj)  account.  All  items  of  frprn^f  Tind  *a!arits  arc 
charged  to  the  .iccouni  to  which  thr>  lu  l mg  ir  divided  btt'.vtjuii 
certain  accounts  on  the  basii  of  time  spent  in  certain  work 
or  proportioned  according  to  the  current  output.  Thui  the 
day  fircnian  and  engineer  are  charged  to  fiommcieial  lightlfli; 
die  iut!ht  men  are  charged  35  per  cent  to  atreel  l^tini  and  €s 
per  cent  to  commcwal.  The  entry  for  the  ctaief  cflftneer  i* 
videda  aa  his  services  are  necessary  regardless  of  llic  output. 
The  tiihting  portion  of  the  superiotendent's  salary  is  charged 
75  per  cent  to  commercial  and  2$  per  cent  10  street  lighting,  as 
this  is  alxjiu  :Iir  .■■■■.;-lrM  ri  h^-.  imi.  111  tli.'  lighting  business. 
He  also  hai  ciiarge  <ii  iht  .uiUj.m  -.h--  ')ii^iii»8S  which  is  con- 
ducted hy  the  mILirc.  but  for  wh  'li  ilu-u-  is  no  )i".'iiit.  f\\f 
water  being  supplied  b>  Cleveland  and  metered  at  the  city  limns, 
tlic  village  maintaining  its  own  distributing  system  and  collecting 
its  vwn  rents.  Tbe  supcriniendeni  attends  to  all  collectioas ' 
for  both  departments,  so  thai  his  salaty  is  divided  between  (he 
two  departments. 

The  dperatinf  force  indndes  the  superintendent,  two  enginecUi 
two  Sremen,  one  ooal  handler,  two  linemen,  who  alio  attend  to 
work  for  the  water  works  department,  one  general  man  who 
attends  to  meter  reading,  soKciling,  etc.  and  a  bookkeeper.' 

.\o  free  lighting  is  famished  to  anyone  or  any  of  the  city 
departments.  .MI  lighting  in  public  buildings  and  in  the  plant 
itself  !«  mrtirrrd  and  charged  to  the  proper  account.  Siiper- 
intendiiit  C  C,  PcAwuh  has  considerable  more  !crw.T.  tlian 
is  usually  accorded  to  the  oikerator  of  a  municipal  plant.  He  has 
been  in  charge  since  the  plant  was  installed,  and  credit  is  due 
him  for  its  cflkient  state.  Following  are  some  extracts  made 
frosn  Mr.  Beckwith'c  last  annual  report: 

Ttil;il  CMI  of  plant   t<],S37'»0 

Tolat  reccipu,  1905   J4.t34-SO 

Total  operating  expense*  «...   11,192.4} 

New   coBstrucltun   tn    1905  -   5.577-73 

FroAis  *(irr  ptrinc  nr-w  cnntmctiM   s.SSooe 

TvUl  lncw)il»cent  output........  .....4S>.caS  kw-houn 

Total  arc  oatptit  1 19.132  kw-faaiin 

Tr-tal  oulirat  of  platti  «Ti,j6o  Icw^oart 

Tolat  eual    *,0tt<9  *■<■* 

A\ mtt  ntimlirr  arc  lielNl  Ofxraleil  94  Ja>>P* 

0(>erating  cost  per  arc  lunp  •.••.$47*10 

Co«t  per  kw-faour  !oid    ,  4,ae 

Cost  pit  kw  hour  rcnera)e<l  •  t.vc 

AMNgC  price  per  k>  liotir   •..  Cji 

AtMSsaa  price  per  kw+oor  (cncntcd  3.4  • 

pilt  tn  km-hmt  mM.....  1.44 

Prell  |Mr  lnr>beiir  g(iwnH«<  0.7  e«M 


Central  Station  Notes  from  Indianapolis. 

The  Indianapoli.s  Light  &  Heat  Company  is  just  completing 
a  large  steam  plant  about  two  miles  from  the  downtown  dis- 
trict on  Mill  StrecL  Here  two  1500-kw  Curtis  steam  turbo- 
atlemators  have  been  installed  and  space  is  left  for  one  of 
Sooo  kw.  Condensing  water  it  obtahicd  thnMi^  a  4-ft  ttumcl 
1900  ft  long  running  from  the  power  house  to  Fall  Creek. 
Perhaps  the  term  "hoiijontal  well"  would  be  ini>re  cvact,  as 
the  tunnel  i'  clo^rd  at  the  crecK  end  ;iiii|  the  w.llcr  is  at!  <rht;iiMrrl 
by  seepajte  between  the  brick  .ind  roncreli'  blocks  i.>i  wliich  it 
i<.  built  The  lower  h.tlf  of  the  tunnel  is  built  of  cxmcit  ii'  bNicks 
ddvetaili  d  intu  each  other  and  tlie  upper  half  is  of  brii!<.  The 
r'l-rh.irKi-  liiiincl  li  I'  l.iti-d  <iir(ctlv  .ih,.\c  this  intake  tnnnei. 
l'."!h  tunnels  arc  a  coiisuirrablr  divi;iiii-e  under  the  ground  mnch 
of  the  way  from  the  power  houic  to  the  creek. 

The  power-house  turbine  room  is  de»iL;rieiJ  without  .my  base~ 
ment,  all  the  pitmps  and  other  operating  machinery  beiOR  on 
the  floor  level.  The  feed  pumps  are  located  In  tHr  turbine 
roonu  but  can  be  controlled  by  a  long  valve  stem  from  the 
Boor  of  the  toller  room,  which  is  con«ider»bty  above  th.tt  of 
lutfiine  room.  The  boiler  rnom  i«  dcsifir.ed  with  of 
ttotlers  at  right  angles  to  the  turbine  room  in  order  i.<  get 
a  snifioirnl  niiiaeiiy  of  builerv  oppo<hc  each  turbine  nnit. 


The  tuibo-genenlofs  are  4100-volt.  three-phase,  star  con- 
nected.  By  connecting  from  the  neutral  to  the  outer  leg  of  any 

circuit,  jji-nj  volts  for  staiiil.ird  lighting  distribution  is  obtaiin-J, 
«1iiIl-  tlic  bcnchts  of  4!ix>-voU  transmission  arc  secured.  1  he 
Lt>iii|),.ny  Ikis  :i  direct-current  three-wire  itct  work  in  the  down- 

towi;  di.'-trict  o:  Indtanapo!i«  to  supply  which  from  this  new 
jKiwi-:    ttatinv.   tnntor   >;<:iu'r,itor    svib-st,iliniis   wil',    br  i:;.-l:illed. 

The  company  has  begun  to  use  three-phase  transformcr>  lor 
nipfljrbir  direerphaie  induction  motora  in  oonnecUon  with  its 


The  oompamr  Ins  not  made  much  effort  recently  to  get 
new  business,  because  until  this  new  power  plant  was  in  opcr- 
ation  it  woidd  have  bean  unable  to  cany  more  load  had  it 
been  secured.  Btit  ooe  tolidtor  is  cBtptagred  The  inteation 
is  to  go  after  new  business  more  actively  now  that  the  new  power 
station  is  being  completed. 

Natural  gas  competition  is  a  thing  of  the  past  in  Indiaiup^dis, 
the  Indiana  gas  field-  I'-.ivinK  hern  pr.ifti< .d!,v  extiausted  and 
the  Indianapolis  natural  gas  service  discontinued.  Mr.  T.  A. 
Wynne,  superintendent  of  the  Iiidi.ir.ipolii  Light  *c  Ilc.it  C  in- 
pany,  states  that  tlie  competition  of  natural  gas  was  never  felt 
much  in  highrclaaa 


C«ntn1  Station  Notes  from  Kokomo,  Ind. 


The  Kokomo.  Marion  &  Western  Traction  Company  sup- 
plies ccntr.-d  ^t.^.tmr.  clrctrx  lieliting  --ir.d  ^trcrt  r;ulw,iv  scr\ ice 
in  KrkoiTio  :iijsj  operate?  intcrurb.in  line  between  Kok.jitio 
.md  M.Tricn,  fnd.  .MthouKli  tlir  iiitcnirban  line  is  in  jjki- pproii-, 
condition.  .Mr.  T.  C.  McKeynold*.  general  manager  of  the 
compatiy,  believes,  that  the  central  station  end  of  the  business 
olTers  much  greater  opportunities  for  growth  than  the  railway, 
and  thinks  that  this  is  true  of  such  combined  properties  gen- 
eratly^  He  points  to  the  fact  that  his  oomputy'a  light  and 
power  bushiess  sncreased  33  per  ecnt  fast  year,  which  was 
more  than  any  ordinary  railway  properly  can  ahow^  He  eon< 
aiders  that  he  Is  as  yet  only  skimming  the  surface  m  hit  com- 
tmmity  as  far  as  Mflblt  and  power  busmes*  is  concerned ;  that 
the  comp.-iny'<  output  shotild  be  increased  year  by  year  and 
the  rales  rediioe<l,  and  !f:  ii  ihf  .-nin;:!  ft..iion  ni.in.it'  r  should 
ttot  be  satisfied  until  he  has  well  latded  light  and  power  mains 
on  eveiy  street  in  a  town. 

MCIITI.SV;  JHO.M   Ivrrwrjfli.AN  RAtLWAV  TS.SXSMISSIOK  LINES. 

The  companv  i-;  lii;litiiii,-  iHe  villaee  of  Swnscy  fpopulati'oi 
iocK.i''  uith  r-.TT-iit  .itiiiilicd  t.viT  ,1  ii .,r.^K-i  vi:li.  three-phase,  (o- 
cjclc  iransmissK.n  line  supplying  tiis  intt-rurban  r.iilway-  l*'c>r 
lighting  thi-i  village  a  sub-st.ition  Ir.nnsformer  r<>ducing  fv-im 
10,000  volts  to  ao8-ia4  volts  secondary  is  employed.  The  dis- 
tribntion  in  Swasey  is  1^  a  three-wire  306-104  volt  system.  The 
transformer)  are  located  in  the  interurhan  railway  sub-station, 
Tbe  company  also  at  present  writing  it  preparing  to  light 
Greentown,  whidi  also  has  a  popttbtion  of  about  kkmx  Mr. 
McReynoMs  believes  that  it  vroatd  be  to  the  advantage  of 
many  other  intemrban  railway  coinpAnics  to  t,ike  on  this  kind 
of  business.  The  cost  of  supplying  villaRo  lighting  by  this 
means  i*  fnr  lulnw  wli.it  it  would  be  with  a  separate  lietitins! 
plant  in  the  village.  In  this  connection  it  is  of  intercsi  to 
note  that  the  transmission  is  at  60  cycles  instead  of  25  cycle* 
which  is  tlic  usnnl  frequcncv  employed  on  interurban  railway 
transmi'sion  lines.  Sixty-cycle  rctary  converters  are  used  tur 
the  railway  supply  in  the  <ub-stations  but  at  the  main  power 
Station  in  Kfikomo  a  motor  generator  I*  used  to  tupply  ihe 
street  railway  instead  of  a  rotary  converter.  Ail  power  it 
generated  at  z;w  volts  60- cycles. 

PnWBR  STATION  AND  rOWER  C0ST& 

Tbe  power  station  is  a  new  plant  with  compound  condensing 
engine«.    Ait  Allis-Chalmcrs  steam  turbine  of  icw-lrw  has  re* 

ccniK  lu-<  ii  ord'  ted  Ihe  cotnpany's  power  station  records  sho* 
in  a  tUiKinx  vi<>3  tlte  iiilliKiKe  of  load  factor  and  load  on  power 
Station  economy.    The  cost  per  kw-honr  for  Fdirnary,  1<IHS< 
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before  the  interurban  railway  was  started  atid  when  the  light 
and  power  load  was  jj  per  cent  less  than  a  year  later,  was 
about  M  cents  per  kw-hour.  The  cost  per  kw-hour  in  February, 
1906,  averaged  .89  cent  varying  between  I  and  .86. cent  per  day. 
The  output  for  the  latter  month  was  about  6S00  kw  hours  per 
day.  The  load  factor  for  the  combined  railway  and  light  plant 
on  week  days  is  now  about  60  per  cent.  That  residence  lighting 
has  been  given  some  of  the  attention  it  deserves  in  Kokomo  is 
shown  by  the  fact  that  the  evening  peak  in  February  extends 
over  about  31-i  hours. 

The  voltage-  regulation  on  the  light  and  power  service  is  at 
present  very  bad  owing  to  the  fact  that  the  same  generators 
kuppjy  both  railway  and  lighting  and  no  automatic  voltage 
regulators  are  used.  The  company  does  not  furnish  free  lamp 
renewals. 

ELELTHIC  U GATING. 

The  company  put  out  50  flat  irons  in  December,  these  being 
taken  on  by  the  company';,  regular  solicitor.  These  were  placed 
on  trial  and  some  came  biick,  but  those  coming  back  were  soon 
placed  with  other  customers.  The  irons  have  been  sold  at  their 
cost  to  the  central  station  company. 

.Mrs.  1\  Violet  Sanborn  recently  gave  a  week's  lectures  on 
looking  by  electricity,  as  previously  mentioned  in  these  columns. 
The  company's  rates  are  rather  favorable  to  electric  he.iting 
devices.  They  are  \2  cents  per  kw-hour  for  residences  and 
10  cents  per  kw-hour  for  commercial  purposes.  Energy  in 
excess  of  ,io  hours'  use  of  a  customer's  connected  load  is  hilled 
at  15  cents  per  kw-hour.  L'p  to  120  hours  of  use  and  over  and 
.•ibovc  120  kw-hour;.  the  nitc  is  4  cents  One  man,  a  technical 
graduate,  tests  and  reads  all  meters  an<l  acts  as  solicitor. 


Progressive  Central  Station  Work  at 
Lewiston,  Pa. 

Mr.  E.  M.  McCabc,  general  nian.iKcr  of  the  Mifflin  Coimty 
Gas  &  Electric  Company,  nf  I.cwiston,  P.j.,  .semis  the  following 
note  in  response  lo  a  query  in  these  columns  as  to  any  central 
station  which  has  done  as  well  as  the  central  station  at  janesville, 
Wis.,  the  business  methods  of  which  recently  furnished  the  sub- 
ject of  an  article. 

The  population  within  the  limits  of  the  I.ewiston  central  station 
district  is  about  10,000.  The  station  connected  from  January  I 
to  Apri]  I  twenty-two  residences  and  sixteen  business  pl.iccs,  con- 
sisting of  stores,  restaurants,  laundries,  churches,  skating  rinks, 
etc.  From  .April  1  until  -\pril  13  twelve  new  customers,  all  resi- 
dences, were  connected.  Each  residence  connected  has  twenty  or 
tnore  lamps.  No  special  inducement  to  get  these  customers 
was  offered,  there  are  no  solicitors  on  the  central  station  stafT 
and  no  advertising  has  bc-en  done.  The  rale  is  12  cents  per  kw- 
lifiir,  less  ID  per  cent  discount  for  cash. 


Priming  Caused  by  Poor  Circulation  in  a  Boiler. 

Prof.  D.  S.  Jacobus,  of  Stevens  Institute,  Iloboken.  N.  J.,  has 
recently  made  some  experiments  to  demonstrate  how  priming 
in  a  boiler  may  be  caused  by  the  poor  circulation  of  the  water 
contained  therein.  A  small  vertical  tubular  boiler  of  ordinary 
construction,  was  used,  with  the  water-heating  surface  enclos- 
ing a  circular  grate  and  with  tubes  leading  directly  upward  from 
the  combustion  space  above  the  lire  to  the  \ty\yvT  tube-sheet  at 
the  top  of  the  boiler,  The  steam  was  taken  from  the  boiler  at 
a  point  in  the  outer  shell  near  the  top  of  the  boiler.  When  the 
boiler  was  run  under  normal  conditions  the  steam  generated 
was  dry  for  ordinary  rates  of  combustion,  and  superheated 
when  the  fires  were  forced. 

In  this  class  of  boiler  the  temperature  of  the  flue  gases  escap- 
ing from  the  tubes  near  the  center  of  the  tub<r-sheet  is  much 
higher  than  that  of  the  gases  from  the  outer  tubes,  and  tests 
were  arranged  to  determine  whether  there  would  be  a  gain  in 
the  econnmy  thrnngh  placing  rctardcrs  in  the  eerier  of  the 
tttbes  so  as  to  distribute  more  evenly  the  work  done  by  the  dif- 
ferent tubes.  In  these  tests  the  rctanlcrs  were  =0  .idjusted 
•hJt  the  temperatures  of  the  escaping  gases  were  made  about 


the  same  fur  each  of  the  tubes.  After  this  was  done  there  was 
an  unexpected  action  through  the  boiler  priming  so  severely 
that  it  was  impossible  to  run  it  at  other  than  a  low  capacity. 
The  water  level  would  be  constant  for  a  short  time  and  the 
steam  would  be  dry,  when  suddenly  water  would  be  thrown  from 
the  boiler  along  with  the  steam.  On  removing  the  retarders  the 
priming  disappeared,  and  on  replacing  them  it  was  again  pres- 
ent. From  this  it  would  appear  that  the  retarders  were  the  cause 
of  the  boiler  priming. 

Without  the  retarders  the  tubes  near  the  center  of  the  boiler 
were  hotter  than  those  near  the  side  and  caused  an  upward 
current  of  water  at  the  center  of  the  boiler  and  a  downward 
current  of  water  at  the  sides,  the  circulation  of  water  being 
brisk  and  definite.  With  the  retarders,  however,  all  the  tubes 
were  at  the  same  temperature  and  there  was  no  tendency  to 
produce  a  definite  circulation,  so  that  the  water  was  for  a  time 
quiescent  until  after  storing  a  certain  amount  of  heat  it  would 
fo.mi  up  and  some  of  it  would  l>c  thrown  from  the  boiler. 


A  Texas  Pole  Line. 


One  of  the  best  electric  light  pole  lines  in  the  south  is  to  be 
found  in  Te.xarkana,  Texas.  The  poles  are  while  cedar,  j6  feet 
in  length,  with  seven  and  eight-inch  tups.  .\11  are  painted  with 
brown  paint,  and  the  butts  are  coated  with  tar.  All  poles  are 
stepped  with  standard  steps  placed  18  inches  apart. 

The  line  is  also  graded  at  the  top  so  that  the  top  arms  from 
one  end  to  tlie  other  are  absolutely  level.  Iti  urdcr  to  grade 
the  poles  at  the  top  it  was  necessary  to  set  some  of  them  in  the 
ground  as  far  as  niiiv  feet  on  account  of  the  fact  that  the  alley 
itself  is  not  graded  and  runs  up  and  down 'hill.  It  was  thought 
best  to  do  this,  however,  because  the  alley  probably  will  be 
graded  soon  and  it  then  will  not  be  necessary  to  reset  any  of  the 
poles.   .\o  pole  is  set  less  than  sH  'eet  in  the  ground. 

The  line  is  guyed  at  both  ends  by  means  of  jo-h.  guy  stubs 
with  "dead  men"  behind  them  buried  in  the  ground  to  a  depth 


FIG.    I. — TKANSFORMEitS  ON    POLE  LINE. 

of  six  feet  The  "dead  men"  consist  of  pieces  of  bois  d'  arc 
about  six  feet  long  and  20  inches  in  diameter,  and  arc  coated 
heavily  with  tar.  Galvanized  S^-inch  stranded  guy  wire  runs 
from  the  guy  stubs  lo  the  anchor  rods  that  arc  bolted  to  the 
dead  men. 

All  the  poles  are  roofed.  The  distance  from  the  top  of  the 
top  arms  to  the  peak  of  the  pole  is  six  inches,  but  any  pole 


j)jo  ELECTRICALWORLD.  Vol.  XLVII.  No.  i8. 


that  »how!i  inilicalion  oi  decay  at  the  top  ii  roufcil  with  firnl- 
vanizcd  shrct  iron.  Every  pole  is  double-arnieU  with  two  sel> 
of  arms,  the  top  amiit  fur  iiigh  voltage  tines  and  the  lower  arms 
for  secondary  wires. 

The  arms  are  of  yellow  pine  and  are  painted  red.  They  are 
the  io  called  alley  arms  made  according  to  speciricalions  used 
by  the  Giicago  Kdi»on  Company.  Tlicy  are  eight  feet  seven 
inches  in  lenKth.  The  pins  arc  spaced  M  tii<li»'*,  and  are  of 
locust.  Every  pin  was  given  a  coat  oi 
white  lead  before  being  placed  in  the 
arm. 

The  primary  and  secondary  wires  arc 
"dead-ended"  on  in.sulating  spools  hcl'! 
by  a  through  bolt  to  a  bolt  that  passes 
through  the  double  arms,  and  to  which  H 
guy  wire  IS  attached  in  order  to  take  al! 
strain  off  the  arm  th.it  the  latter  ni.-iy 
be  at  right  angles  to  the  pole.  Strain 
insulators  are  installed  on  the  guys 
holiling  the  primarj-  wires  and  also  one 
large  strain  insulator  on  the  gn;. 
leading  from  the  guy  stubs  to  the  dcail 
men. 

For  the  lower  arms  one-inch  pipe  is 
used  as  an  alley  arm  brace  to  which  is 
attached  directly  a  T-iron  brace  to  hol'l 
the  upper  arms  in  position.  The  bolt^ 
holding  these  braces  pass  through  both 
arms  and  the  block  between  the  arms. 
These  braces  will  hold  a  heavy  lineman 
working  on  top  of  the  arms  al  tlie  end 
of  same.  All  poles  are  wrapped  with 
galvanized  sheet  iron  at  points  where 
guy  wires  pass  around  them  in  order  to 
prevent  cutting  into  the  poles. 

Primary  wires  are  run  on  adjacent 
pins  on  the  top  amu  and  secondary 


Corrosion  of  Iron  by  Acids. 

In  a  paper  presented  at  the  ninth  general  meeting  of  the  .'Vmeri- 
can  Electrochemical  Society  at  Ithaca,  N.  Y.,  May  I  to  3,  Messrs. 
C.  F.  Burgess  and  S.  G.  Engic  say  that  ihc  rate  with  which  iron 
corrodes  or  combines  chemically  with  its  surrounding  medium 
depends  upon  various  factors,  including  temperature,  nature  of 

the  chemical  agent,  speed  with  which  the  resulting  compound  is 
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remove)]  and  the  physiail  and  chemical 
Slate  of  the  iron  itself.  The  authors 
give  the  results  of  a  few  ob<ervations 
nude  in  connection  with  a  more  exten- 
sive study  of  electrolytic  iron  under  a 
grant  from  the  Carnegie  Institution  of 
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wires  rwi  adjacent  pins  on  the  lower  arms.  The  <ccondary  wires 
from  the  transformer  tap  three  No  4  wires  running  at  right  angles 
to  the  main  lead.  Straight  jumpers  run  from  th<'-.c  uires  lo  the 
three  No.  o  wires  on  the  alley  lead. 

Mr.  A.  T.  Lloyd,  who  is  now  electric  superintendent  of  the 
Shreveport  Gas,  Electric  Light  &  Power  Comp.iny.  had  charge 
of  the  work.  Mr.  Lloyd  was  formerly  with  the  Chicago  Edison 
C'lmpany. 


H..i.r* 

ri-RVES  .SHOWIVC  COMOPIBIUTV  OF  VARIOUS  1B0.'«S. 

Washington.  These  observations  deal  mainly  with  the  rapidity 
of  sohnion  of  several  grades  of  iron  in  dilute  acids. 

The  corroding  mediums  employed  were  normal  solutions  of 
sulphuric  and  hydrochloric  acids;  distilled  water  and  chemically 
pure  acids  being  \\<tA.  The  several  grades  of  iron  which  were 
compared  included  electrolytic  iron  deposited  from  a  mixed  sul- 
phate and  chloride  solution,  the  same  iron  which  had  been  heated 
to  about  1.000*  C.  and  allowed  to  cool  slowly,  soft  sheet  iron 
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kij'  V,  n  :is  transformer  iron,  a  temper  steel  and  in  nrdhiary  grade 
oi  ciii  itan  Th«>  rsl.ttivc  rates  of  corrosion  during  the  progress 
of  the  test  ire  ^'raphically  in  the  curvtiT  lIh  wn  ii  rinvith. 

The  unheateti  «;Ji;ctrolytic  iron  was  attacked  vigorously  and 
evolvctl  hydrogen  rapidly. 

The  investigators  conclude  that  the  percentage  of  purity  i»  iio( 
the  controlling  factor,  iince  electrolytic  iron  having  the  same 
cfacmictl  compoMtion  exhibits  twide  variaiiom  in  die  rate  o( 
K> lotion  when  healed.  The  CTTsUlline  or  gnmibr  itractnn  of 
iran  Mema  ta  inflnoioe  the  fate  ot  carnHon  is  a  narked  degree 
The  lapidily  with  which  unhcated  electToljrtic  iron  liberates 
hydTOgen  in  a  dilute  acid  solution  suggests  a  useful  :ipp!ii-.iti  n 
of  this  material  in  the  production  of  pure  hydrogen  by  rcplac.ng 
line;  electrolytic  iron  liberating  hydrogen  about  four  times  as 
rapidly  as  pure  zinc  and  twice  as  rapidly  as  commercial  zinc.  One 
pound  of  electrolytic  iron  produce*  |6  per  cent  more  hydrogen 
than  does  one  pound  <.<t  zinc,  iiml  if  a  sufficient  demand  for  iron 
for  this  purpose  should  ar'iM-.  it  cunld  be  supplied  at  a  cost  ma- 
terially less  than  that  of  zinc.  While  the  measuremeiK  of  electric 
potenliul»  of  iron  against  corroding  agents  seems  to  afford  some 
Indication  as  to  the  rapidiQr  with  whidi  it  will  bcecnae  attacked, 
the  aatbon  state  dwt  it  docs  not  seem  possibte  to  cstaUisb 
idations  factwceti  electric  potentials  and  oorrodibiBljr. 


Practical  Installation  of  Klettrital  Apparatus. 


By  TuoMAS  W.  Porre. 

When  acttltig  an  electric  fenerator  in  a  dynamo  room  it  is 
important  that  the  foondatlon  prepared  for  it  be  strong  and  firm. 
If  the  foundation  be  built  of  brick  these  shontd  be  well  set  and 

griiutcd  50        10  el:r:;:ii.jtf  iiir  '^picis.  .'in'!  :t  inncr-^tc  lit?  ii^t'd 

the  ingredients  should  be  well  mixed  and  tamped.  I  he  method 
given  bdow  will  fee  appMeafete  to  aiqr  siie  oi  feaentor  liable  to 
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rlC  2. — TEMPLET  IN  rOSIKuN. 

chines  and  as  wide  as  necessary  to  allow  proper  size  holes  for 
the  anchor  f>jU^  of  larger  m.ich;nc=,  :is  shown  in  Fig,  i. 

The  templet  should  bare  holes  bored  for  the  insertion  of  the 
anchor  bolts  which  aie  anspended  head  downward  la  shown  in 


Fig.  2.  The  templet  is  thci.  pt.iccd  on  uprights  or  a  framework 
to  hold  it  rigidly  at  the  projitr  level.  On  the  anchor  bolts  arc 
placed  large  iroi-  w.ii'r.crs  t  ;  prrvtiit  llicni  from  pulling  upward 
and  allowing  the  nuts  to  be  tighten'  1  firmly.  .\  second  nut 
Oioiild  be  screwed  above  the  first  one  to  »cl  as  a  lock  nut.  This 
prevents  the  vibrations  of  the  engine  from  loosening  the  nut.  A 
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be  haadted  by  the  rr  inLiry  I'oiur.il  vin-ior^,  tlu-  Urgc^l  nmcflines 
osnally  being  .<.ci  by  contractors  making  a  spt'tMliy  n:  such  work. 

If  the  generator  is  direct-connected  a  wooden  pattern  of  the 
base  should  be  made  showing  the  location  of  the  holes  for  the 
anchor  bolts.  This  is  called  a  templet  and  can  be  of  pine  se%-en- 
eighths  of  an  inch  thick  and  four  inches  wide  for  ordinary  ma- 

-AaeborboiMt 
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riGS.  4  AXD  5.— METTiiOOli  Of  ANCHOUNO  SWITCHBOASM. 

loose  nut  or  bolt  will  speedily  loosen  another  and  ludess  prcHnptly 
tightened  t- >,:;:d;itir't;  will  U'  wcikci'.cii  and  may  have  to  be 
rebuilt,  li  i^  al  o  apt  l  i  loosen  the  steam  connection,  causing 
a  l<i-i  III  siiatti  ,itnl  a  waste  of  power,  \\':th  the  templet  in 
proper  position  a  walled  enclosure  of  brick  or  wood  is  built  up 
about  it  level  with  the  bottom  and  afterwards  filled  witti  con- 
crete.  This  insures  a  strong  and  durable  foundation. 

If  it  be  desired  that  the  conduit  lines  connecting  the  generator 
with  the  switchboard  be  nin  under  the  floor  a  strip  of  wood  may 
be  aidded  with  the  proper  iiic  and  number  of  holat  for  the  coa- 
doit  lima  to  the  awHdiloard  bored  in  it. 

When  die  concrete  has  bar^oed  die  tiiWplft  can  he  remorcd 
and  the  bed  of  the  engine  set  The  feoUt  will  <b  each  hole  fal 
the  bed  if  the  templet  has  been  carefully  emutmcted.  The  for^ 
going  method  is  applicable  to  belted  igauam,  nolQit  balaneer 
sets  and  rotary  converters. 

The  switchboard  should  be  firm  and  neat,  A  '.^litable  frame 
can  be  made  of  angle  iron,  as  shown  in  Fig.  3.   The  size  of 
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the  patteT  centainlng  the  switches  should  be  ascertained  before 
tlir  frame      built  and  the  frame  should  be  constructed  ;n  su;t, 

J  he  uprights  of  the  frame  should  be  made  about  two  feet 
iMger  than  the  alate.  Thia  will  albw  six  incha  lo  act  m  the 
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CeilK'in  floor  mil  i8  in.  Ln;l«tcn  ".lu-  ll.jor  .mil  ^l.lU■,  1  lie  loucr 
hC'Tuunt.-il  str:p  ot  .ni(;;c  ;ron  ihiiuld  bi-  set  a^  shr.uii  jti  I-'igs, 
4  atid  5  sa  as  to  ailow  the  siatc  panci  to  Mt  thereon,  i  his 
relirvc-  the  bolts  holding  the  slate,  whose  only  function  will  be 
to  tvcep  the  slate  from  falling  outward.  Hole*  dionld  be  drilled 
through  the  upright  angle  iron  to  corretpoild  with  the  holes 
in  Ibe  skic  pan«L  Tlie  mgie  iron  will  act  •>  «  malier  for  ibe 
rar  ot  liw  ilite  bMvd,  Imt  «  leaden  washer  AovM  lie  piaeed 
between  the  elate  aad  the  nut  co  the  front  of  the  hoerl  This 
•ihnif  the  nwti  to  be  tightened  firmly  witbout  danger  of  cracking 
the  date. 

WTien  the  frame  has  been  built,  as  shown  in  Fig.  3,  holes  should 
tic  t  jt  11  th<'  i'o:!crete  floor  l'  r  :tR-  upr-.ghn  of  the  tr.iiiic.  If  in 
doing  this  the  ci-increte  5.lsi.iild  bt-  pn-rccd,  that  k,  cut  through 
to  5ottcr  niatfiKxl,  it  l^  |ir;ir'ii-,/  tj  put  u  piece  of  flit  iron, 

about  &  la.  square  or  iar^ei,  according  to  the  weight  of  the 
panel,  under  each  upright.  These  serve  as  a  foundation  and 
preveni  the  board  from  srttling  .iftcrwards.  Some  cement  mortar 
should  then  be  mixed  and  poured  into  the  cavities  surrouodmg 
the  angle  imiu.  Enough  water  to  tfaorougbljr  wet  the  concrete 
should  be  sprinkled  hilo  the.  holes  before  A«  cement  is  put  in. 
This  cutscs  the  fresh  cement  to  adhere  lo  the  ^der  concrete. 
The  frame  should  be  set  plumb  and  level  and  the  angle  iron 
00  which  the  slate  rests  should  alvj  be  made  level. 

Fig.  4  shows  the  fr.ime  anchored  10  the  wall  at  the  top  This 
ii  to  render  the  C' ■n^tr  iotfin  1-,  n^'d  as  possib't  TKl'  mcth<j>d 
of  anchoring  is  shown  111  JcUil  iii  Fig.  6.  A  we<t)(f  ^lupcd  hwle 
is  cut  in  the  wall  and  two  holes  are  drilled  in  the  angle-iron 
brace  near  the  end.  Two  bolts  arc  inserted  in  (he  holes  thus 
drilled,  one  pointing  one  way  and  the  other  pointing  in  the  oppo- 
site directum.  When  the  hrace  is  inserted  in  the  hole  in  the 
wall  the  bolts  are  spread  .'ipart  as  shown  and  the  hole  filled  with 
cement  mortar.  Another  method  is  to  drill  a  hole  Ihrough  the 
wall  and  ttsc  inn  rod  nutesd  of  aofte  iron  for  the  brace.  The 
rod  Is  threaded  on  the  end  pasiitic  through  the  wall  for  the 
reception  of  s  large  washer  and  nut.  If  it  is  desired  to  oonceat 
the  latter  a  hole  may  be  cut  in  the  wall  and  the  washer  and  not 
Iniried  by  bricking  np  the  outside  again  ICxpansion  bolts  may 
1-r  5>e  used.  If  the  board  15  not  set  near  a  i\:ill  i'  ::'.iy  be 
braced  as  shown  in  Fig.  5  or  the  upright.i  of  th<  :r.inif  .nay  be 
continued  from  the  floor  tc  Ui''  c.  ling  if  this  ii  lut  too  high. 
On  the  end  of  the  brace  sh  ^wti  11*  Fig.  5  will  be  noticed  a  hori- 
rontal  anchor.  This  anchor  ■<lioi::d  r  ot  be  omitted  as  the  cement 
is  liable  to  loosen  around  the  angle-iron  brace  and  render  the 
structure  weak 


Modern  Practice  in  Water-Wheel  Operation. 


At  the  Chattanooga  meeting  of  the  American  Society  of 
Mechanical  Engineers,  held  May  i  lo  May  4  hicliisive,  1  number 
of  papers  were  pictenied  dcalhig  qiedficaUy  with  water-wheel 
operation,  the  subjects  of  the  papers  being  as  follows:  "Some 

,*ltepping  Stones  in  the  rVveloptncnt  of  a  Modern  Water-Wheel 

Giivf nioT,"  by  M.  A,  Re|>lo|{le;  "Regulation  of  High-Pressure 
W.iter- >  111 -I-,  f  ir  Power  Tr.'<nsiuission  Plants,"  1  >  <  .  j  Hi  ry, 
Jr.;  •'Turbine  IVsign  as  Modified  for  Close  Kcgjlaii^ii.  by 
<;  A.  Buvinger:  "Speed  RoKulalion  of  Water  Power  Plants." 
by  J.  SlnrRcss ;  iind  "KfTicioncy  Test*  of  Turbine  Water-wheels." 
by  W,  O  Wil.brr 

In  Mr.  Repiogle's  paper  attention  was  ciilcd  lo  the  fact  that 
a  perfect  governor  must  bt  susceptible  of  a  greater  range  of  ad- 

juslment  than  any  other  known  machine.  Its  "reasonini^' 
power  must  be  prescribed  tor  every  power  plant  in  wfaicb  it  is 
placed.  It  must  "anticipate"  the  rapidity  of  gate  movement, 
a4  well  as  the  point  lo  which  the  gate  shoold  be  moved  for 

.■■.<ry  changr  in  I'ad.  Hoth  of  these  roust  be  performed  before 
the  spce<l  ha^  bfKi'"  to  return  to  nnnnftl.  It  m«5t  hold  itself 
111  MIS)?!!-!-  until  (jriiv^ty  his  fully  charRCfl  the  water  aiMcd 
unh  pDwer  ^rid  this  po«er  is  exiniclcd  by  the  turbine  If  the 
s|'i-ed  rriiiriis  lo  normal  too  lust  or  t<>i>  >!■  «■,  \\:r  govtriifir 
niii't  <if  its  invii  volition  shift  llic  piUes  t"  :>  i.cw  pi.mt  of  open- 
inn.  There  are  thiit  four  di-li'ict  acts  "f  j">!(;:rriii  that  ni.-iy 
take  place  in  one  change  of  load,  and  a  smaller  or  larger  change 


load  will  require  a  change  in  all  of  the  ratios.  In  case  a 
--rL  iiid  or  third  change  in  load  occurs  before  equilibrium  for 
the  first  change  has  been  established,  it  is  apparent  that  the 
governor's  actioH  must  be  furtfacf  complicated.  A  perfect  gov- 
ernor will  not  assure  perfect  regulation  in  a  tnrfaiae  plant 
because  any  of  the  followiiig  defects  will  cause  erratic  actioa 
on  the  part  of  the  governor;  Unbalanced  gates;  era^piof  or 
interfering  in  gates;  ponderous,  unwieldy  gates;  lost  mcdon  in 
gates;  torsion  m  gate  rigging;  irregular  effects  of  K^'-ige; 
lack  iti  power  storage;  obstructed  intakes;  long  cloieJ  feed  pipes; 
conlracled  let-d  iii|i'ji  ;  jhcrt  ber.ds  -.u  feed  (lipcs ;  slanting  dr.ift 
tubes;  drat'i  tubc:>  too  large  or  too  small;  loss  or  gain  of 
vacuum.  The  hrst  eight  of  these  defects  ire  necfainiwl;  the 
last  si^t,  hvflraulic. 

Thi-  rij  juireir.ents  of  a  good  water-wheel  governor  arc  stated 
to  be  as  follows :  It  should  be  simple  and  easily  managed ;  it 
should  be  carefully  and  compactly  designed;  it  should  have 
a  powerful  and  exceedingly  sensitive  oootntt  governor;  it  shonid 
embody  s  powerful  and  reliable  gBte-cmnnc  dement,  whose 
every  movement  is  gradual  or  of  a  diffecenlU  chaiaetier;  it 
should  be  limited  in  its  velocity  of  gate  movement  to  the  hy- 
draulic and  mechanical  conditions  of  the  pri\^fr  unit;  it  shr>uld 
have  enough  temporary  and  differential  drop  to  tnnkt-  u  aJ inst- 
able to  the  present  day  power  unit  conditions;  it  should  hdvc  an 
.iiliiisiable  permanent  drop,  so  that  this  factor  can  be  rediufd 
•i:  a  nniiiiiiimi  in  the  plant  governed;  it  should  be  provided  wiih 
means  for  temporarily  cliangiftg  the  speed  for  syii^jhrumzing 
purpose^,  and  this  feature  riwuld  he  controlled  from  the  oper- 
ating board  of  the  modern  power  plant ;  it  should  be  budt  as 
accurately  as  present-day  methods  will  permit ;  all  of  its  import- 
ant  bearings  should  be  self-oilini:  it  shonid  be  noiseless  in  all  of 
its  actions;  it  should  require  a  mhiimnm  amount  of  power  for 
the  performance  of  its  duties,  and  when  it  is  not  laboring  hut 
is  waiting  for  inspiration,  the  energy  rcijuired  shOnld  be  re- 
dmed  tn  ri  nere  'Iriring  of  empty  belts;  the  ideal  governor 
shiiuid  bi-  iiicchaijital  in  its  every  detail.  The  author  describes 
a  governor  said  to  comply  with  the  foregoing  requirements 

In  his  paper  on  "The  Regulation  of  High-pressure  Water- 
wheels  for  Power  Tnmmission  Lines,"  Mr.  Henry  says  that 
a  modem  high-prestnie  water  plant  is  usually  exposed  to  the 
danger  of  a  break  in  the  presmre  pfpe.  Such  a  pipe  frequently 
carries  a  large  volume  of  water  at  from  aoo  tc  t «oo  lbs.  per 
square  incfa  pressure;  and  a  break  in  this  line  m  many  in- 
stances would  mean  the  complete  wrecking  of  the  power  boasc. 
It  is,  therefore,  neces>ary  that  the  security  of  this  pipe  line  be 
guarded  in  every  way;  .md  the  mI.I  iii-.in.«!  of  regulating  tur- 
bine (sheels  by  throttling  the  Witti  i-  'hat  should  not  be 
aibilitnl  with  iut  installing  suitable  prot,  :ti'  sj  devices,  and  eve:i. 
then,  only  when  it  is  the  only  avaiiabk  method.  Of  cuur:>e 
in  many  iiulances,  particuLiirly  where  a  large  storage  reser- 
voir is  available  .'it  the  inlet  of  the  pipe  or  at  the  outlet  of  the 
flume,  or  where  the  peak  load  is  likely  to  exceed  the  normal 
capacity  of  the  flume,  or  where  it  wiQ  exceed  the  normal  flow 
of  the  stcenm,  tt  becomes  advisable  to  save  all  the  water  pos- 
sible; and  this  can  only  be  done  by  preportkming  the  water 
How  to  the  station  load  reqm'remcnts.  Some  form  of  regulat- 
ing i\r,//\e  is,  of  course,  the  best  way  of  accomplishing  this  re- 
sult, but  it  does  not  follow  that  the  regulation  of  the  speed 
should  be  coincident  with  the  rcKulation  of  the  water  flow. 
It  is  necessary,  in  modern  p<jwi.-r  tr.iifsmis'sion  plants,  to  main- 
tain the  speed  within  close  limits,  and  i</i  to  aji  per  cent,  i* 
readily  obtainable  with  well-desiKucd  and  constructed  apparatus 
It  is  not  customary  to  maintain  voltages  at  the  end  of  a 
transmission  tine  by  varying  the  speed,  and  therefore  the  volt- 
age at  the  generator:  modem  pr.ictice  invariably  requires  the 
mninlcnanee  of  a  constant  speed  and  voltage.  Fluctuations  in 
voltage  are  then  taken  care  of  fay  varying  the  generator  field  or 
by  .Tccrssory  apparatus,  as,  for  instance,  the  Tirrell  regulator. 

Governors  of  excellent  design  and  machine  construction  are  tO 
Se  li.id.  s.-i  that  the  problem  which  omfroiils  the  engineer  of  to- 
(I.iy  is  usually  th.it  of  adapting  (be  -ipparatus  obtainable  to  the 
coiidiiions  to  be  met  with  in  any  individual  plant.  The  gen- 
eral practice  among  turbine  builders  is  to  control  the  speed 
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«f  thrir  turbines  by  cyliiuler  or  wtcltet  gatci,  dtlMr  device 
linwc  to  Uinit  the  orifice  of  dieeiufie  withotit  vei]iii«  Ae 
■pouting  vdlDcify,  and  tlwrefore  miotaiB  Ugh  fnedonel  loed 
efficiencies,  aldiough  neitlier  of  tfaeee  devices  do  thii  perfecdy. 
Both  are  ©pen  to  the  defect  of  oiustiig  a  variation  in  the  vclodty 
of  flow  in  the  pipe  line,  and  thcrpf'irt  .1  c:irfe^i>:iiKliiig  w.itcr  r.itn 
every  time  tlic  K''\t-n\oT  chcLks  jhi'  vi'lncity  llierc  is  not,  ofdi- 
u.iiil'.'.  Miv  (ri  rililc  cxii'.Tici-.ccd,  except  111  .(.im-s  of  extremely 
low  heati,  <iu<:  to  the  govenior  opeaing  the  gates  too  quickly 
and  the  water  not  getting  up  to  spouting  velocity  quickly  enough; 
but  there  is  frequently  great  damage  caused  by  the  governor 
■hutting  the  gates  so  fan  that  the  pipe  or  the  turbine  case  is 
ruptured  bgr  tlic  rcHilting  water  ram.  In  order  to  guard  againat 
dibit  it  is  cuMomary  to  install  safely  valves,  vAieii  maally  arc 
cat  of  connnisiiM),  owing  to  dieir  requiring  too  great  an  in* 
crease  in  presture  in  order  lo  actuate  them,  or  due  to  their 
(reeling  or  hecmniiv  stuffed  with  leaver  sticks,  etc,  carried 
l>y  the  water.  Where  there  are  a  number  of  turbines  fed  by 
the  *amc  prnstiick,  the  water  due       .1  single  machine 

closing,  is  not  so  serious  n-.  ul.tie  ilien-  -m-  Inif  one  or  two 
on  the  same  line;  but  tin  res  ili^uK  ili.iiii;e  in  •fl•^■.:■lll^;  ■.eluoity, 
due  to  the  monetary  water  nm,  tlicit  ait  o!>jc€tigii4bt<;  tea- 
ture,  tending  to  cause  a  further  increase  of  speed  variation. 

The  author  describes  the  Pelton  type  of  water-wheel  where 
a  Stream  of  water  issues  at  full  spouting  velocity  from  a  nozzle 
and  caters  the  double>curvcd  surface  of  a  anitably  designed 
bndtet  This  tyjit  of  wheel  it  said  lo  tend  itself  to  a  ouualruetiou 
tttilittng  a  deflection  of  die  stream  of  water  from  tiie  bndceia 
in  order  to  reduce  the  load  that  the  wheel  wfll  carry  at  any 
instant  of  time,  the  stream  being  diverted  off  or  on  to  tiie 
buckets.  The  paper  deicribe*  in  detail  the  practice  followed 
by  ilic  Felt  11  W'.drr  \Vlie<l  Company  in  unking  ii.itali.iti 

Mr.  St■>4IJi<;^5  i'-  t'---  r--l"'f  lir*«i*n(«  rcit:iin  :i-,pi-iis  ni  ihf 
problem  of  reguli^tni^'  «.'iiiv  imwer  pl.intr,.  x^Iiteh  .ire  n-ii;i!ly 
passed  over  with  httie  cnnstder^tion.  Ihe^e  relate  to  certain 
fundnmrntal  elements  of  design  in  the  water-wheel  itself,  and 
to  characteristics  of  governor  action  as  obtained  in  the  best 
practice  of  the  d»y. 

In  regulating  a  water-whcet  it  is  not  auffideu  to  eonfiqe 
atteniian  to  the  govetaor  otdy,  since  the  proMem  is  Mrnumly 
fiomiected  with  other  important  features  of  the  plant.  WhUe 
Oe  ultimate  f  imction  of  the  gate  is  to  control  the  power  output 
of  the  wheel,  p< ninp;  or  closing  it  slightly  will  not  cauie  the 
power  developed  U  ;he  wheel  to  ^-ary  in  !ik*  maniter,  for  the 

reason  that  any  SinMrn  ir^irieilun  e.-iiii::it  ui-l.nitly  i-lic;-k  the 
velocity  of  the  volillllc  Ot  tn  ivnig  wriier  <'.v:eiid;i'.K  tV.i  nilghout 
the  wholr  hydraulic  system.  I  lir  •:r.iiifdi.iie  clTeet  is  to  cause 
the  s.-»nie  voUmie  of  water  to  i>c  ejected  on  the  wheel,  but  with  a 
higher  velocity,  thus  actually  increasing  the  power  at  the  mo- 
ment vihen  it  should  be  decreased  or  vice  versa.  In  plants 
where  the  pipe  line  is  toog  and  the  velocity  of  the  moving 
water  high,  the  gales  cannot  control  the  power  output  of  the 
wheel  within  several  seoooda  irf  the  inaiant  Hut  the  gate  is 
moved,  and  no  perfection  in  a  governor  can  prcvant  momen- 
tary variations  in  speed.  The  reason  for  this  is  that  Oe  gates 
are  placed  immediately  before  the  water-whoet,  whidt  takes  Up 
the  encrpy  of  the  stre.im  Attempts  have  been  made  M  obvi- 
ate this  by  pi.T  ins:  ti  e  reKulating  gate  elsewlirr--  1.  ir  one  of 
the  plants  at  .\iaK.4r.T  Falls  where  the  butteirlv  ;ei!iib-itig  ..ilve 
is  placed  in  the  draft  tube.  Shawlnigan  !  ri'K  ini  otdinary 
gate  valve  connected  lo  an  unusually  powerful  governor  is 
placed  ill  the  penstock.  While  these  minimize  the  deleterious 
effect!  rfferre<l  to.  they  possess  other  drawbacks  which  make 
the  antoin.nic  regulation  of  these  wheds  diScuit 

Relief  valves  and  stand  pipes  offer  some  advantages,  be- 
sides removifig  Htm  danger  ta  Out  pipe  line  due  to  a  endden 
dosing  of  the  gate. 

The  best  forms  of  relief  valves  are  undoubtedly  those  wUeb 
do  lU'l  depend  on  a  rise  of  pressure  to  set  them  in  action,  but 
which  are  mechanically  opened  synchronously  with  the  closing 
movement  of  the  gate,  afterwards  gradually  clo-ing  ai-itomaticaliy. 
By  property  proportioning  the  discharge  of  sucli  a  vrdvc  to  the 
discharge  of  tlic    •,v;i'r-   whti!,   the   gate  can  be   c!o5cd  very 

quickly  without  producing  an  appreciable  rise  in  pressure.  A 


plant  at  St.  CMhcrinei»  Canada,  «tid|ted  wiA  VolUt  rdiat  valves 
and  baving  pipe  linea  acvotal  hondred  imt  hwg,  bead  being 
agt  ft.1  has  been  foond  to  give  icmaifcahly  good  rendia  wfaea 
suddenly  tiirowing  off  large  amounts  of  power.  The  exact  fig- 
ures are  not  obtainable,  but  it  is  stated  on  good  authority  that 
the  maximum  nionientary  rise  ::i  speed  on  tlirow;:;g  off  75 
per  cent  of  liic  lull  Joad  «a.i  uiuier  4  [ler  eeiit,  ,iti  extietnely 
good  figure  for  such  a  p'.iiit.  Tlic  iiint>  are  of  7,000  horse- 
power, revolving  at  a  high  speed  and  having  a  Urge  momentum 
factor.  Further  improvement  in  speed  regulation  depends  greatly 
on  the  design  of  gates,  but  commercial  reasons  render  it  un- 
likely that  any  great  depattnn  in  the  prindpU  of  gtte  conMtne* 
tion  larill  be  made. 

The  author  tiwn  pamet  to  a  comidetatidn  of  tha  govaraor, 
the  moK  sncoeashil,  be  ekimi^  being  of  tta*  bydnnlie  type.  The 
design  and  operation  of  a  governor  ei  this  type  is  described 
at  length. 

Mr.  Buvinn'  r  prei'.ices  his  paper  on  "Turbine  Design  as  Modi- 
fied for  Close  Reijiihrioti."  with  the  remark  lliat  .Vtr.erican  manu- 
facturers of  water  whceU  liave.  .a  .1  lale,  ;idi;:,ted  the  practice 
of  connecting  to  the  turbine  a  snver-  .r  which  1=.  i^uaranteed 
by  its  builder  to  meet  the  rcquiicnK-nts  of  the  electrical  ma- 
chijiery  with  which  it  is' to  be  installed.  This  practice  has 
left  to  the  turbine  builder  the  problem  Ol  fitting  his  wheels  with 
gates  that  are  as  nearly  balanced  as  possible,  and  that  are  con- 
nected to  the  governor  by  simple  and  strong  gate  work.  As 
a  rrnult  turWne  bnildcrs  hav«  labofcd  lo  keep  all  gcaia  and 
wearing  parts  on  flw  outside  of  the  flume,  where  thqr  ate  re- 
moved from  grit  hi  the  wate,  and  where  they  are  eaiOy  acces- 
sible for  observation  and  repair. 

Amor  g  ;he  many  type*  of  gates  now  in  use,  some  are  so 
nearlv  b;ila-ice.J  th^t  they  inriy  be  used  under  Kf-'t  vurialiTn^ 
nf  head,  wlidr  r  ihers  nrr  ntdy  suitable  for  1  iw  licadj.  'Ihf.  ma- 
'.ir-:v  ..I  tii.ir;ul'ae!-.-ier-.  .idapt  tlieii  wdieeK  fi  the  specifications 
siibiiiitloi.  reiswining  partial  so  the  type  most  generally  fip- 
plied  with  their  standard  wheels.  The  cylinder  gate  and  the 
swivel  or  wicket  gate  are  the  two  types  most  used  with  the 
inward  flow  reaction  turbine.  The  former  in  its  simplest  form 
is  a  plain  iron  ring  fitting  closely  on  the  inside  of  the  chute 
case  and  optnbig  a  p*ft  of  all  the  dmtea  as  it  moves  parallel  to 
the  axis  of  the  shaft.  Ita  part-gate  eflicteHcy  is  not  to  bii(b 
as  the  swivd  gate;  but  it  is  practically  hatanccd  on  a  horisontal 
wheel  and  is  subject  to  little  wear.  For  a  number  of  years 
lips  have  been  added  to  the«e  gates  to  improve  the  part -gate 
eflicicncy ;  but  tlii-  lhr^^^^  ided  m  r'„  on  the  governor.  The 
swivel  ?atp  can  he  .dm  1  .•  tiiiircly  baUnced,  and  has  a  slight 
tcr.  Itr  rv  in  irh  whiih  is  considered  an  advantage  in  catie  any 
pan  of  the  governor  mechanism  should  become  damaged.  The 
part-gate  efficiency  of  this  type  of  gate  is  r  id.  as  the  opening 
of  each  chute  is  reduced  in  such  a  manner  that  there  arc  no 
eddies  formed  as  with  cylinder  gates. 

The  draft  tubes  and  feeders  dcpettd  on  the  layout  determined 
by  the  engineer  who  la  governed  by  local  eondltiont.  Kegulation 
is  often  rendervd  dilieult  by  tbe  character  of  die  draft  oibe  whcee 
area  fhould  be  such  that  at  full  gate  tbe  draft  bead  is  ap- 
prii.viniatcly  equal  to  the  distance  of  the  shaft  above  fail  water 
\f:.  the  resistance  in  the  pipe  and  the  velocity  head  of  the 
waier  leaving  the  draft  tnbe  To  decrease  "h;--  velneity  as  much 
as  iK^ssible  the  diameter  ot  tiie  draft  tube  is  often  mcreased  at 
•he  lower  end.  As  the  quantity  of  water  discharged  decreases, 
the  vacuum  head  also  decreases  and  if  the  change  be  sudden 
the  vacuum  may  be  broken.  To  decrease  this  tendency  the 
draft  tube  should  be  designed  so  that  the  water  at  the  top  has 
the  same  vdod^  as  the  water  leaving  the  runner  and  the 
tube  then  tapered  to  the  bottom,  so  ^t  tbe  unter  will  leave 
with  a  velocity  of  from  two  to  three  feet.  When  wheels  are 
placed  in  an  open  flume,  or  with  a  very  diort  feeder  from  tbe 
turbine  to  head  water,  and  a  correct  draft  tube  is  installed,  every- 
thifiK  is   •iivnrahl!"  for   ^-nod  noveriiing. 

Where  li;rhines  are  supplied  by  Iniitt  feeder?,  the  i.atter  must 
be  |irotc<'ted  from  violent  shock.s.  The  addition  of  a  st.ind- 
pipe  lias  give!)  S>e[ter  results  than  any  other  method,  and  has  b^^en 
used  successfully  under  heads  as  high  as  350  ft.  It  should  be 
placed  as  near  the  power  bouse  as  practicable  and  should  be  of 
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adflkicrt  iizc  to  supply  water  to  the  plant  during  the  tiow 
neeetsaiy  for  the  coltunii  of  water  in  ih*  feeder  inpe  U>  cfaanie 
ftom  one  vdodty  to  tin  edter  nnder  dtqpet  of  k»d  •■  high 
u  50  per  cent  at  leut  This  w«ler  dwoM  he  mtg^  with, 
out  dnwim  down  the  head  m  the  pipe  nwR  than  a  few  feet, 
and  the  pipe  should  be  supplied  ■.'.iih  an  overflow  .1  foot  or 
two  above  the  level  o£  the  head  water  When  thus  .IcMpncd, 
the  head  « :11  init  v.iry  gre:5t!y  i-!  ilie  feeder  jv[-e  ami  a  rapid 
and  close  regulation  is  obtained  witli  perfect  b^fcty  to  the 
feeder.  In  tiorthern  climates  great  car^  ttiu>l  be  taken  to  keep 
the  st.iiidpipe  open  and  free  from  ice  in  winter,  and  this  is 
usually  done  by  lagging  and  somciimes  by  the  introduction 
of  steam  pipes  into  the  standpipe.  In  several  plant*  installed 
with  Mt  protection  to  the  feeder  very  grave  defects  have  Iwen 
ovateoBie  hy  adding  this  pipe  after  the  phint  had  been  ia  operip 
lioa.  If  the  fceder  11  afanoal  vertleai  at  the  power  hone  and 
,  then  has  a  Vmg  portion  with  little  slope,  a  much  shorter  pipe 
can  lie  put  at  dw  beginning  of  the  drop  with  vefy  good  results. 

Where  the  head  is  so  great  that  a  standvupc  is  r.ot  practical. 
It  is  sometimes  possible  to  arrange  a  by-p;is5  tr.at  open-'  as 
the  gates  of  the  turfimc  clo.se.  There  is  no  i.ibj'ertinn  10  thi.';  in 
places  where  the  vsitcr  1<  -.i^ed  fir  irr^galior,  and  rri'ast  be 
supplied  whether  u^ed  the  whrfl  rsr  not  With  this  rlevice 
operated  by  the  governor  the  velociiy  in  the  feeder  remaias 
constant  and  regulation  is  very  simple.  It  it  not,  however,  cco- 
MOiical  where  it  is  desired  to  store  ih«  water,  as  in  maaf  phali 
wlicre  water  is  scarce. 

In  meh  cases  the  pipe  is  protected  afainst  the  rise  In  pne- 
lure  hSf  idfing  relief  valves  wfaidi  keep  the  pressure  within  a 
'few  feet  of  the  normal  head,  but  nothing  can  be  done  to  Ac- 
celerate the  water  when  the  gates  open.  Those  operated  by  hy  - 
draulic pressure  icjjtihtor!^  arc  very  satisf.ictory.  but  whc:her 
of  this  type  or  of  the  spring  tvjK:  they  should  he  tested  at  least 
once  a  d.iy, 

Mr.  VS'ebber's  paper  n  record  of  a  sprirs  of  c-in-ecutive  ifit 
under  unifortn  cond  ticns  of  four  watcr  whee'.;,  with  the  ^ame 
apparatus  and  the  s^ine  observers,  to  dctemiine  their  efficiency, 
and  ascertain  the  effect*  of  corrosion  and  wear  upon  the  rela- 
tive cfiicieiicy  of  the  wheels;  also  to  determine  whether  more 
nedem  wheels  would  show  greater  relive  ettciencie^  and 
whether  tt  would  be  more  economical  to  operate  all  of  the 
wheels  at  part  gate  all  of  the  time,  or  some  wheels  at  full  gale 
part  of  the  time. 

The  testf,  which  were  made  on  wheels  of  the  mixed  inward 
and  downward  fl-".v  type,  are  in<^trurti', c  brca'.i^e  of  the  aijc 
range  of  tpeetis  And  gate  openings  covered  systematscilly  and 
consoemively.  They  show  r  inchi<;ivcly  that  water-wheels  should 
be  run  at  the  speed  for  which  ihcy  are  designed  under  any 
given  load ;  that  modem  wheels,  with  coarser  buckets  having 
a  spoon-shaped  discharge  depending  below  the  guide  ring  of 
the  wheel,  and  with  the  outer  periphery  of  the  bttdcet  at  di** 
charge  of  greater  diameter  than  the  bucket  at  entrance^  would 
give  mndi  more  power,  Mgher  speed,  and  greater  eflkientics 
feom  the  same  water  tfami  from  wheels  of  older  dedgn  without 
then  modem  imp'ovcmcnta. 


 drap  of  oQ  has  a  diameter  ei|iial  to  fho  hudr 

tt  Oe  glass,  resulting  hi  a  large  droip.  This,  t 
1— atiiliactory,  since  the  oQ  nwves  ttowly  and  kavea 
ticlct  dhighig  to  the  glaae.  Better  result*  will  he 
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Oil  Required  for  Lnbrioition. 

Bv  Chaxles  N.  Ba|M. 

Not  infreqt '  i;ilv  <  -iL,:ineers  are  approached  ■  v  d  amenta  who 
claim  that  wherever  tlieir  oil  is  used  only  one  drop  per  minute 
is  regtiired  to  lubrtcate  an  engine  regardless  of  speed,  load  or 
pressure  and  condition  of  steam.  Sin-e  thi^re  may  be  some  ques- 
tion as  to  exactly  what  is  meant  i)>  one  drop  per  minute,  the 
writer  presents  some  ideas  that  naturally  are  suggested  hy  a  con- 
sideration of  this  {mponant  snhject  in  oooocetioB  with  long  ex- 
perience along  theae  lines. 

Fig.  I  fhewi  a  single  connection  tidtriealor  in  use  on  a  ptmip. 
This  lubricTtor  work;  as  we'A  as  others  having  double  connections 
although  the  latter  type  of  lubricator  usually  proves  more  sat- 
isfaciorv  in  practice.  When  the  sight  fev  1  glass  is  filled  wilh 
water  according  to  common  practice,  and  the  feed  started,  each 


ne.  t. 

■he  plug  is  removed,  the  glass  clcanicd  and  the  water  replaced  hy 
K-ycerine.    The  drops  of  dl  will  then  be  smaller  and  follow 

each  other  in  rapid  succession,  as  shown  Ly  Fi(t.  a.  One  of  the 
drops  of  oil  as  kilu.itrated  in  Fig.  i  is  equal  to  about  six 
of  those  '^hnwn  by  Fig.  SO  that  the  000  drop  a  ninute  aign- 
ment  will  not  hold. 

Fig.  3  illustrates  a  lubricator  i:'.  wliicli  there  is  neither  glycer- 
ine or  waUer,  the  oil  dropping  from  al>ovc  to  the  ste^m  pipe 
thraogh  the  lower  connection.  The  sight  feed  glass  is  filled  with 
to  ',hU  f^ct  it  is  possible  to  regulate  the 


feed  of  the  lubricator  by  the  valve  above  the  sisht  feed  xla-.i; 
hut  more  attention  is  required  in  the  regulation  because  the  oil 
being  at  a  temperature  above  that  of  boiling  water  wilt  go 
throogh  a  very  small  opening,  making  it  necessary  to  keep 
the  legidBtmr  valve  almost  shut.  It  is  impoaaible  to  feed  large 
drops  of  Oil  aroi4ih  such  a  luhrkator  hecausa  If  the  ieed  ii 
inereaaed  Oe  oil  flows  ia  a  stream  and  not  b  drops.  The 
writer  had  such  a  lubricalor  in  use  near  a  window  where  hi 
winter  the  location  i*  quite  cold;  hut  on  account  of  the  prm* 
ciple  which  caused  it  to  operate  it  was  not  entirely  satisfactory, 
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■Bd  «  Inbricator  like  that  shown  in  Fig.  4  was  substitm.  J  In 
tim  lubricator  the  oil  ascends  iu  large  drop*,  each  of  which  is 
■CUT  times  as  lai^c  it  ttat  ddivcied  Iqr  die  Itthriator  aim- 
trated  in  Fig.  3. 

Another  point  to  be  considered  in  thi*  eomiection  it  Utat  one 
diop  of  a  certain  oil  per  niiiiite  may  be  sufficient  for  an  mgire, 
wMe  two  drop*  of  anotlwr  oil  tnay  pass  through  in  ihc  sniDc 
lime,  although  both  feed  a  pint  of  oil  in  ten  huurs.  This  li 
due  to  itie  fact  thai  some  oils  will  rise  in  larger  drops  than 
-ihcrs  under  exactly  the  same  conditions.  When  making  com- 
parisons of  this  kind,  care  tbouid  be  taken  to  know  that  the 
conditions  are  alike,  as  some  engineers  iinore  small  differences 
wfeidi  may  or  may  not  give  different  results. 

Tiie  sigiit  feed  glass  in  Fig.  5  is  located  so  that  it  is  shielded 


m.  J.  PIG,  4 

from  the  direct  radiatitm  c  f  hest  iroiii  '.Iu-  •^tcitii  pipo.  r,  hm.-- 
qucntly  the  water  slaiidinK  in  tins  glass  is  not  very  hot,  making 
dr(ip5  of  oil  large  accordingly. 

In  Fig.  6  liie  sight  feed  glass  is  close  to  the  steam  pipe,  hence 
lit  drops  are  smaller  than  they  otherwise  would  he.  If  Aese 

two  lubricator?  weie  locriicr"  in  rmnpar.itively  cool  places,  this 
difference  will  be  more  marked  .ts  the  glass  nearest  the  steam 


Vfit  will  be  comparatively  warmer  than  if  both  were  placed 

in  a  very  hot  room. 

Fiij  7  illustrates  a  lubricator  in  which  it  is  impossible  to 
tell  how  large  the  drops  are,  because  they  slowly  pass  between 
ihe  little  round  si^  feed  ghss  shown,  and  a  niekd-plated  re> 
licctor  placed  directly  behind  it.  The  brightness  of  this  reflector 
It  cionded  for  a  moraetit  as  the  dark  colored  oil  passes  over  it, 


but  this  gives  only  a  f;iint  idea  of  the  size  of  drop  which  iS  paSSOIB. 

Fig.  8  illustiatca  a  lubricator  that  was  kicated  in  a  place 
that  was  cool  on  whiter  mornings,  but  later  in  the  day  became 

much  warmer.  It  pl.iin  that  r-lt!  oil  requires  much  more 
pressure  to  force  it  out  through  .i  5ight  feed  nozzle,  than  warm 
oil.  On  a  cold  morning  the  valves,  2  and  3,  should  be  opened. 


no.  7.  nc  & 


and  valve  4  closed,  thus  making  available  the  high  coliuim  of 
water  in  the  condenser  pipe;  but  on  a  warm  day  it  is  difficult 
to  regulate  die  feed  as  desired,  en  aecount  of  the  pressure.  It 

is  then  proper  to  close  valves  2  and  3,  and  open  valve  4  thus 
reducing  the  pressure  forcing  the  oil  through  the  delivery  valve 
5.  Ill  tlii-  eoiincction  it  may  be  well  to  strap  that  tlie  nii!y  pics- 
sure  operating  to  force  the  oil  into  motion,  is  the  unbalanced 
pressure  due  to  a  column  of  water  standing  above  the  hody  of 
oil  in  the  lubricator;  therefore  it  would  feed  just  as  well  if 
die  machine  were  not  connected  to  a  steam  pipe,  provided  the 
stand  pipe  be  kept  full  of  water. 

Another  fallacious  statement  made  by  some  oil  agents  is 
that  one  drop  of  oil  per  minute  will  lubricate  any  style  of  en* 
gine  without  regard  to  design.  Several  years  ago  the  writer 
bad  charge  of  a  Corliss  enguK,  which  if  net  given  auflidcnt 
oil  would  grunt  and  groan  at  the  valves,  although  the  piston 
emitted  no  sound.  In  contradistinction  to  this  the  writer  is 
at  present  operatiilK  ;in  engine  fitted  with  double  heat  poppet 
valves  which  reqi-.ire  no  lubricji.l  at  all,  and  during  12  years 
of  ser^Tce  the  piston  of  tins  engine  never  gave  a  sound,  al- 
though some  days  it  received  but  a  small  quantity  of  oiL  It 
is  not  senaiUe  to  daim  that  the  same  quantity  of  oil  is  suf- 
ficient for  both  of  these  engines,  although  they  are  nearly  the 
same  in  size  and  have  practically  no  difference  in  the  piston 
speed. 

A  certain  engine  was  fitted  with  unbalanced,  semi-rotary  valves 
that  worked  hard,  requiring  thorough  lubrication.  An  <ril  agent 

sold  the  proprietor  cylinder  oil  one  drop  of  which  was  guaran- 
teed to  lubricate  this  engine  for  one  minute.  The  engineer  fotfnd 
that  two  or  tlirce  dri>ii>  were  needed  to  secure  satisfactory  re- 
sults, but  the  proprietor  would  come  into  the  engine  room  and 
reduce  the  feed  to  one  drop.  The  result  was  a  battle  of  words 
in  which  the  engineer  was  victorious,  after  which  he  ttsed  his 
best  judgment  about  oilhig  his  engine  without  interference  fram 
his  employer.  Tf  nn  engineer  is  not  ronipetent  to  decide  OB 
the  quantity  of  oil  required  for  his  machinery,  he  cannot  be  con- 
sidered a  proper  man  to  have  charge  of  a  plant,  therefore  a 
better  engineer  should  be  secured  for  the  place;  and  given  full 
charge  of  it  One  of  his  duties  cansists  of  deciding  bow  mtKh 
oil  each  engine  under  his  care  requircsb  as  no  cast  iron  rule  can 
be  laid  down  for  this  purpose. 


LETTERS  ON  PRACTICAL 
 SUBJECTS.  

A  MKTIIOO  or  lESTlNU  OUT  AND  NUMBF.KIKC  \VIBF3. 

In  thcsi-  days  of  many  coniluii!i  and  cables  it  is  sometimes 
dcsirrH  i<>  identify  wires  «t  boih  cndi  of  long  eondaitt  Or  cabks 
when  reliable  aisistance  and  suitable  ugnalniB  appatttut  are 
not  at  haiid.  The  iMtbod  oBtlined  bchnr  faat  twcn  deviicd  and 
pot  to  practical  iwe  Iqr  the  writer  with  satisfactory  resalt&  Id 
ose  it  4io«s  not  prove  as  complicated  at  would  appear  bjr  an  in- 
ipcclioii  of  the  sketch.  With  almost  any  number  of  wirej  it  is 
Only  necessary  to  make  one  trip  lo  the  di<l;inl  sUtion  to  identify 
every  wire. 

Commencing  at  station  A.  I'ig.  i,  the  wires  arc  connected  ti>- 
gcther  in  gruiip<i.  as  shown,  each  i;r  .  rtaining  one  more 
wire  than  the  preceding  one.  Proceeding  lo  station  B.  the 
endl  arc  carefnlly  separated  «o  as  not  (o  be  in  contact  with 
each  other  at  any  point.  Taking  any  suitable  testing  instmmctit, 
a*  a  ImII  and  baliery,  maoncto,  or  galvanometer,  a  test  is  made 


ncs.  I  ANn  a.— TMnwo  and  r inmnwc  wmi. 

between  any  one  wire  and  alt  the  others  reBuinraf  lo  ascertain 
the  members  of  that  particular  group.  By  this  means  the  wires 
arc  readBy  separated  into  groups  cnrrcspandinf  to  dNxe  at 
station  A.  The  wires  can  now  be  ninnheredi  eomnicneinf  with 
the  separate  wire,  and  nnmbering  the  wires  in  each  group  ui  the 
order  sliown. 

It  1*  now  desirable  to  make  a  sketch  as  shown  a,!  Fig  2  One 
wire  from  each  of  the  smaller  groups  is  i  -  inn  rrr-d  'n  .  vliti  ir 
the  largest  grinip,  and  such  other  connections  a5  are  neces- 
sary are  marie  between  the  intermediate  groups,  being  c.irefiil 
not  to  have  more  than  one  wire  in  any  group  ronneclir^  my 
Other  one  group.  Proceeding  to  station  A.  the  groups  ht-  k  i  t 
separate  by  lying  a  string  or  wire  sronnd  each  group.  The 
ends  are  then  disconnected,  and  taking  any  wire  in  any  group, 
test  Bitil  the  only  ether  wire  connected  with  it  is  Iwind.  The 
diagram  will  indicate  what  number  should  be  placed  on  each 
wire.  For  iiist.ince.  if  we  find  a  circuit  between  a  wire  in  group 
»  and  group  5.  the  diagram  fhflws  that  the  wire  in  group  2 
should  \k  iiunilwred  J.  and  the  wire  in  group  5  should  lie  nuni- 
bercfl  I J  The  two  wirr^  connectMii;  groups  :inil  4  are  shown 
to  be  5  and  <j  respcctive'y,  Tlio'.e  not  connected,  of  wh'ch  there 
must  not  be  more  llian  one  in  each  group,  are  also  indicated 
by  the  di-igram, 

PaiLAoeLPHiA,  Pa.  Lesue  Gkiscom. 

QirESTIOK  IN  jnt   PARALLKl-  oi'UATION  of  ALTRNATOaS. 

Many  of  the  accidents  which  occur  in  power  plants  escape 
investigation  especially  if  the  results  have  not  been  particularly 
disastrous  to  the  machinery  or  have  not  disturbed  the  system 
ts  any  great  extent.  Yet  it  is  often  these  minor  disturhatucs 
which  are  instrurti%e  and  iheir  study  brings  o-it  many  inferest- 
ittg  pointf.  The  plant  in  which  the  following  accident  orriirred 
has  an  oull'iit  I'f  is.'xn  li  irsc  pi,virr,  ihe  gfiitrtator^  l>eiitg  .(.ooo 
volt  two-{li;i-e  iiiin  h'ne-  <!irei  !-iIriven  l>y  tin-  eiiK^ne'-,  The  ^cn 
er.itori  iper.iir  ;ii  p.ir.il'rl  and  arc  exriii-il  fruni  a  i-ininv^n 
bits  to  wiiii  h  .irt  c'.iiiu-i  ted  four  engme-drn en  2jo  v.ill  cmi- 
piiiinil- .Miiiiid  ex.iicrs  <A  75-kw  cap.Kily  f nli  Tfir  first  inti- 
mation of  trouble  was  the  sudden  diminniion  m  the  intensity 
of  the  tight  given  by  the  Inmpv.  these  gradually  becoming  dim* 


Vol  Xi:vn.  Na  it. 

met  and  dimmer  until  they  wore  fiiii'l.  cxtiiiRiii-hcii.  There 
was  no  flashing  or  noi»c  to  mdieate  w  here  ttie  trouble  lay : 
but  one  of  the  exciter  ammeters  indicated  a  short-circuit  itti 
the  direct-current  system.  .Several  minutes  were  spent  in  dark- 
ness tn^Mcting  the  several  exciter  units  scattered  about  the 
place  until  one  was  found  that  was  not  running  at  ad  due  to 
the  bnakiiig  of  o  valve  stem  This  machine  was  silll  oonneettd 
to  the  bu$>bars;  but  vdien  the  breaker  was  opened  the  lamps 
on  the  alteroating-currcnt  system  began  to  brighten  up  and  its 
alternators  pumped  violently.  Fully  a  minute  had  elapscd 
before  the  full  voltage  of  the  system  was  restored  and  the  mS- 
chines  were  again  running  quietly,  and  dnrtog  that  time  four  of 
the  breakers  had  opened. 

Tho  pu;/I:'ie  I't  ■hi  -v,.-iit.:i  wi  -  what  kept  the  machines 
in  step  during  the  prr ui  11  wlii  li  the  system  was  practically 
dead,  as  indicated  I',  lin  im  i  r  i  ng  instruments.  The  exciter 
breakers  arc  not  automatic  in  llli»  plant,  it  ha>'ing  been  found 
preTerabIc  to  allOW  the  Operator  to  use  his  judgment  in  open- 
ing them  in  case  of  trouble  than  ran  the  risic  of  permitting 
the  breaheri  to  open  on  a  nioaientuy  short  circuit  To  Uiose 
who  have  tievcr  expeticnccd  trouble  of  this  kind,  the  pnAlem 
should  prove  both  interesting  and  instructive.  The  writer  is  of 
the  opinion  that  the  machines  were  not  in  step  during  the 
short  circuit  and  were  forced  together  as  the  exciters  slowly 
built  up  their  field  excitation:  but  would  be  pleated  to  have 
the  opinion  of  others  on  this  nutter. 

New  YotK,  Lewis  C.  Rkynocm. 


I'F.CL'LtAII  OEIIAVIOR  OF  I NC.K NKEMTV T  tAMf. 

Ri-t'.Tri;-p  :i:  M-  ('.  A  ( "  ir-i.-itcr's  trouWr  n  illi  :if  incan- 
descent lamp  as  noted  m  the  .'\prii  "  issue,  1  would  suggest 
that  this  particular  lamp  which  flickers  while  the  others  bum 
apparently  steady,  is  adapted  for  a  55-volt  circuit  instead  of  a 
52-volt  circuit:  and  t  believe  that  it  he  would  bum  his  ISTOP  On 
a  circuit  of  higher  voltage  tlie  flickering  will  disappear.  The 
eanie  of  his  trouble  is  poor  rcgolation  which  affects  the  candle- 
power  of  the  higher  voltage  lamp  to  a  greater  extent  than  it 
does  the  other  lamps  which  are  designed  for  jz  volts.  In  the 
process  of  manufacture  it  is  itnp<"issible  lo  innki  .il!  I.^mps  come 
out  at  the  voltage  aimed  at.  The  lamp  while  pr^^  Kly  marked 
i;.-  \i  'r-  I-  '.e'K  r  :i  iapted  for  a  circuit  of  higher  voitrisc  h  tin 
main  supply  crops  to  SI  volts,  the  5J-volt  lamps  will  siol  suiisr 
the  same  decrease  in  candle  power  as  the  lamp  intended  for 
a  higher  voltage,  and  greater  drops  in  voltjigc  ailcct  the  high- 
vcltage  lamp  sttH  more. 

PaiLADiLntiA,  .Pa.  W.  D.  C  Dooqc 

With  reference  to  Mr.  Carpenter's  flickering  \»tap,  I  would 
soggest  that  he  examine  tlie  lamp  closet}-  for  delects.  I  had  a 
somewhat  simitar  experience  some  time  ago  with  a  lamp  having  a 
T.-H.  base.  I  examttied  the  lamp  and  foutid  that  the  screw  cap 
of  the  base  was  loose,  and  had  citt  the  leading-in  wire  at  the  point 
where  it  was  soldered  to  the  rap.  PoMibly  Mr.  OupeMer's  llicfc' 
cring  lamp  has  a  somewhat  similar  defect. 

laOX  MOUKTAIK,  MiCR.  R.  C  LlWIMHL 


TMK  eCONOMtCAI.  FSOVIN'CE  OF  ELECTRIC  nCATtKC. 

The  condiltona  and  circumstances  which  determine  the  value 
of  clectricBl  energy  >s  <  sonrte  of  heat  are  matters  that  have 
reecived  the  atlenlion  of  the  writer  for  a  l«ig  time.  In  every 
line  of  industrial  enlerprisc  there  is  a  ooonnon  goal  toward 
whicfa  all  must  converge.  It  is  not  the  sole  aim  of  die  central 
station  man  to  grind  nut  kilowatt-bours  regardless  of  the  mcth- 
oiK  employed  or  the  app.'iraln*  made  use  of;  if  it  were,  many 
would  he  using  (he  jn  ■  ir;  '  .Ulery  or  llie  "ihernio  infant."  The 
kilowatt-hour  the  t'lnijluJ  prndiici— lia^  a  particular  value  no 
in.itkr  how  t>litaiii<'<l.  ami  Ihi-  v.iluc  i~  noilhrr  enhanced  nor  di- 
niiiii-liol  by  such  things  as  the  pers.-.n.Tl  evuiation  or  the  metlv 
ods  c'liployed  111  it*  prriduclmn  The  s,iuic  laws  and  the  same 
gcr-eralizaiiun  apply  to  the  prcNluction  oi  heat.  Long  before 
the  prewtit  generation  the  patient  investigation,  of  Joule  had 
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given  the  world  a  measure  oi  the  quanii'.y  of  hcut  and  a  simple 
means  (if  comparing  a  given  quaiilily  ot  ite;it  with  meeliaiiii'»l 
effect ;  dcmonsiialinC  thai  a  crnain  quanlity  of  one  was  equal 
to  a  certain  qnantity  of  the  other.  Joule's  expenmeni*  indi- 
cated that  77a  iM-peunda  waa  cqvivaleiit  to  one  thermal 
<Fldireiibeit)  oait  and  ,this  «rai  knig  aooepted  aa  the  meefianical 
«|ttiva1«nl  of  heat  imtil  a  nunc  exact  dctennination  ntade  by 
the  1  iir  Tu.f.  Rowland,  of  BalthnoK,  estaUiahed  thfo  vahe  at 

778  loot-iKjun<1s. 

The, relalioti  betivecn  the  Ileal  unit  and  the  foot-pound  hav- 
ing been  cstaUishcd,  and  the  relation  between  the  wall  and 
the  fooHMNwd  being  Imown,  it  it  easy  to  expreu  the  heat  unit 
in  ternia  of  the  watt.  This  doncp  we  are  in  a  pontion  to  in- 
vcitigatc  the  healing  problem*  using  the  Idlowatt-luHir  in  the 
case  of  electricity  as  i>ur  unit  i>f  iiu-.iMire  and  the  familiar  t<>n 
when  ohlainiiiR  heat  by  the  direct  ctmibiislion  of  coal.  We  «ill 
make  the  price  of  the  ton  of  anthracite  cnal  $650  and  the 
price  of  the  kilowail  huur  at  10  cents;  1.054-8  ,^.6oo  wall- 
sccoihU  -  oj  ii  «  ,iit  hnir  =  .oooojqj  kilowatt-hour  =  j  hi-at 
unit.  Calling  the  Ihctnial  value  of  mir  coal  14,500  heat  units  (ht 
lb.  v,c  obtain  u.juo  >  2.000  —  jy.ooo.ooo  heal  unit*  in  one  ton 
of  coat,  and  multii^png  the  electrical  equivalent  of  1  heal  ttnii 
Iqr  affiOOfiBO  X  Jooacu^,  we  obtain  Sm^.  which,  figured  at  10 
cents  per  kilowatt-honr  gives  18447  as  the  cost  of  a  quantity 
of  iwat  which  can  be  obtained  for  the  price  of  $&50  by  the 
direct  ConilMistion  of  g><nd  anthracite  cu;il. 

Thb  articJe  wa^  siiKge'tcd  ti)  reading  a  short  item  in  the 
March  is^^iie  <ii  the  Ki.fi  trii  m  \\  -  yi.D  under  slic  I1' a  i-ng  of 
"f'ower  ill  the  Home,"  It  ii  ut^]Ji  probable  thai  tht  liuancial 
aspcv't  of  the  matter  had  not  received  serious  consideration  and 
it  is  earnestly  hoped  that  the  economical  side  of  the  matter 
will  be  considered  at  least  before  elcctricsl  heating  bills  with  ex- 
ponents begin  to  come  in. 

The  electrical  heating  of  street  car$  is  admissible  and  •'vcn 
necessary  lor  gnod  icaions;  the  practice  of  heating  cars  by 
stoves  is  too  haeardous  to  even  be  considered  and  steam  for  this 
pmyose  is  not  available  as  in  regular  train  service.  Ibreover, 
street  railway  companies  when  supplying  power  lor  thdr  own 
use  compute  the  cost  at  not  moch  more  than  the  extra  ijuantity 
of  coal  burne<i  to  produce  the  power  needed  fur  healing  pur- 
po.ses. 

Electric  heating  h.i"  its  own  particular  sphere  of  usef«liie-s. 
and  in  certain  case*  in  adoplion  will  prove  very  economical. 
The  adoption  of  electricily  for  general  house  heaiinK.  how- 
ever, is  a  bold  departure,  to  lay  that  It  would  be  extravagant 
is  putting  it  mild.  For  such  service  as  heating  flat  irons,  solder- 
ing iroos,  etc.  where  only  a  small  quantity  of  heat  is  v\anted, 
and  where  it  is  very  desirable  that  the  beat  shall  be  localized, 
electricity  is  the  ideal  agent  for  such  woilc,  as  its  use  ceases 
as  soon  as  the  allotted  worh  is  perlbrmed.  With  the  combustion 
of  fuel  (ga<  excepted)  there  is  more  or  leM  waste  becatt«e  the 
combustion  is  allowed  to  go  on  when  the  heat  proiliKcd  is  not 
needed,  and  in  many  instances  this  waste  heat  serves  to  niakc 
the  surroundlnRs  unconiloriable.  Apart  from  iht  heating  ot 
strt-et  cars  (and  other  elrcuically  driven  cars  as  well),  electricity 
has  a  wide  and  exieiisnc  field  of  usefulness  in  electric  welding, 
and  in  connection  with  the  m:itu!(acture  of  such  articles  as  cal- 
cium carbide,  taTboruiidiiiu.  <  Ic. 

The  intense  hc»  obtainable  by  electrical  means  only,  bringing 
about  the  onion  of  many  melats  disshnilar  in  character  and  ef- 
fecting fusions  of  the  tnosl  refractory  snbslances.  Withoat  this 
potent  agency  several  of  our  leading  itidnstries  would  not  be 
commercial  possibilities  The  fact  that  elcctridty  earaiot  he 
used  economically  for  general  heating  should  not  discouragv 
those  that  appreciate  it*  very  desirable  features  apart  from  llic 
raatier  of  its  increased  cost  It  is  only  wilhiti  recent  years  that 
the  dyn  1;  !i  i>  iltained  commercial  importarvcc.  Time  was  w  hen 
entire  dependence  was  pl.iced  on  the  wasteful  and  e.Npeiisivc 
pritnary  battery.  Who  know^  but  what  future  discoveries  will 
place  the  production  of  electrical  energy  on  a  basis  as  far  in 
advance  of  the  preMnt,  as  the  present  is  in  advance  of  the  past? 
NORTR  AbAMS,  Mass.  T.  H.  RaAasoN. 


IJXATI.VC  GI|ot.?NBS  IN  CABLES. 

Ill  using  the  Varley  or  Murray  loi>p  test  for  locating  grounds 
in  ciblcs,  the  results  are  not  satisfactory,  due  to  faulty  resistaaccs 
in  the  conductors  and  to  the  difficulty  of  mailing  perfect  connec- 
tions for  the  test.  In  Icad-envcncd  caU*  n  gramid  or  grounds 
between  conductor  and  lend  or  onadnetets  and  lead  can  be  lo- 
cated exactly,  in  the  follawing  manner: 

Connect  the  lead  sheath  to  one  side  through  an  adjustable 
resistance  (lamps  can  be  used)  and  the  copper  to  the  other  side 
of  any  direct' c-n  r<-nt  r:iriiit  ;iiicl  r' lii-.-  n -^-i.iiii  r  ■  that 
(wo  or  three  anipvies  w»l!  sit-'A  ti.iMiii;li  ilie  lead,  tht  iliort- 
circuit  aii<I  the  grounded  conductor.  I  -1  .1  >;;itvanometer  ^vit'n 
U'.hIs  having  sharp  metallic  points  for  contact  terminals  and 
place  the  contacts  a  few  feet  apart  on  the  lead  sheath. 

When  ibere  is  a  deflection  on  the  galrauomcler  the  testing 
connection  is  at  some  point  between  the  connections  to  source  of 
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UKt.VTINC  (;iwiL-.NBS  \H  CABLES. 

current  and  fault.  When  the  fault  is  passed,  there  will  be 
no  delleciion  on  ihe  galvanometer.  This  may  be  done  in  dif- 
ferent manholes  until  the  nearest  two  points  which  can  be 
reached,  between  which  ihe  fault  is  located,  are  found. 

If  the  fanlt  should  be  located  at  a  point  in  a  duct  be- 
iwren  manholes  or  where  the  cable  cannot  be  reached,  the  sec- 
tion iK'tvvecn  the  tvvti  manholes  or  |Kiiiils  where  the  fault 
has  been  Iixate<l  must  be  pulled  out  and  the  same  Kalviiiionieter 
lest  maile  ev:  r  .  >.  trd,  as  the  c  iMe  is  being  placed  Otl  reel, 
iiniil   Ihe  e.va.i  point   of  ibe  fault  is  Inhaled 

In  case  of  a  foreiKU  oiirrenf  flowing  in  ihe  lea<i  sheath  due 
to  defective  return  conductors  of  street  raiUv.iys  system,  etc., 
there  may  alwa>s  be  a  deflection  un  the  gaivanmneier.  In  such 
cases  the  test  current  may  lie  cut  in  and  out  during  each  lest, 
and  if  the  galvanometer  needle  swings,  ihe  testing  connection  is 
at  aome  jwini  between  the  source  of  the  test  current  and  the 
fault,  if  the  deflection  of  the  galvanometer  is  constant,  the 
fault  has  been  paiaed. 

The  Gerard  method,  using  an  inditction  coil  and  a  telephone 
receiver,  gives  riujiI  rc-ulis  when  the  distance  between  the  sur- 
face of  the  short  circuited  conductors  is  not  less  than  5/16  of 
one  inch.  This  method  is  not  very  satisfactory  in  places  where 
the  cable  is  located  near  an  external  and  variable  magnetic  field, 
w  hich  w  ill  induce  Currents  in  the  coil  coanectcd  to  the  telephone 
■  receiver. 

PimauiG,  Pa.  Gamuu  lyEusTACHio. 


WntNC  AMD  SIAtXTeKAMClt  tfT  AHUMT  Attn  COMP0Uy»- 
WOUND  twOToas. 

In  the  artic!e  on  "  I  he  Wiring  ami  Maiiileitauce  of  SInim  ai  <l 
Coini>oun<l- wound  .Motors."  which  .-ipjicareil  in  your  .Xpr;)  7 
's^ue,  the  author's  niethoil  of  determiiinig  the  ^^^e  ot  wire 
necessary  to  feed  a  niidor  <if  a  certain  si/e  i*  n  ■(  -;rii  l!y  cor- 
rect.   The  Underwriters  rc«|Uire  motors  |o  have  a  n:niie  plale 

giving  the  maker's  name,  the  capacity  in  volts  and  amperes, 
and  the  normal  speed  in  revolutions  per  minutes.  Tlie  motor 
leads  or  branch  circuits  must  he  designed  to  carry  a  current 
at  least  25  per  cent  greater  than  that  for  which  the  motor 

is  r;.ted.  in  order  |o  provide  for  the  inevitable  occasional  over 
Irwding  >'i  the  inotor  and  the  increased  current  required  in  start- 
irg  without  overlusiiig  the  wires;  but  where  Ibe  wires  under 
this  rule  would  be  o\erfuM'd  in  order  to  provide  for  the  siart- 
1  i;  iirrciil.  as  in  the  case  of  many  allernating  current  motors, 
ihe  wires  must  be  of  such  size  as  to  l>e  properly  iirotected  by 
these  larger  fii^es  ,\U  that  is  necessary,  therefore,  is  to  note 
'.he  rating  in  amperes  on  Ihe  name  plale  and  install  wires  which 
will  cart)  lliat  amount  of  current  plus  al  least  35  per  Cent  over- 
load, preferably  more.    Many  motors,  however,  are  rated  in 
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hone  poucr,  in  wludi  case  the  volu  are  given  bctt  not  the  an- 
peret.  It  i»  neccouy,  thcKion;  in  tueh  catet  to  tak*  into  eon^ 
sideniku  the  cffdenqr  of  tiia  motor,  and  this  ti  what  Mr.  Kava< 
aagh  <werlQolE%  aiiKe  kia  fiatenlations  are  bas<d  on  the  assumption 
that  the  motor  dtcd  tiaa  an  elliclency  of  loo  per  cent,  which  i«.  of 

course,  not  true.  The  sir*  oi  wire  will^  ilicrcfore,  be  too  v:-.;all. 
In  the  case  cited  by  Mr.  Kavanagr.  lix  wire  with  2j  ikt  cent 
overload  illuwaiu-c  would  be  No.  o  a.-.ii  nut  No.  3.  The  Under- 
writers inspectors  havf  a  quick  tnciJiod  of  determlniiig  tlie 
•Ue  v{  wire  tor  .i  motor  r  iled  in  horse-power.  If  the  voltage  is 
no  and  the  motor  1$  rated  at  10  horse-power,  the  inspector 
multiplies  10  by  8  and  increases  the  product  25  per  cent, 
making  the  final  number  too;  lie  then  rcfert  to  hi$  table  and 
notes  that  the  proper  wire  is  No^  I.  If  the  voltatn  is  tlO,  the 
multiplier  ii  4  initcail  of  8  and  m  on;  «o  Diat  il  one  has  a  lo- 
hp  motor  to  he  oomxctcd  to  a  Jw-volt  cireoit,  it  is  only 
neeemiy  to  nmltiply  jo  hy  4,  increaae  the  product  by  25  per 
cent,  and  find  that  a  No.  00  wire  wtd  jnit  pass.  It  would  be 
better,  however,  to  install  at  No.  000  wire  in  this  case. 

KCWBUKCR,  N.  Y.  C  N.  JONCS. 

i>   

MAt  AS  rum.  IN  CENTRAL  ST.\TI0X  OPJaiATlOH. 

At  thi>  time,  when  there  is  so  much  interest  centered  in  the 
«ntoome  of  tlie  negotiatioitu  between  the  coal  miners  and  o|ier- 
atofii  wc  thohi^t  that  it  mi|ht  ha  ucnrinc  to  the  pnhlic^  and  to 
the  ttiera  of  power  eipedallr,  to  Imow  tlw  piogieaa  reoeatiy 
'made  in  the  manttfactttre  of  peat  fud  near  Fond  dn  La^  Wis, 
by  tlie  Lamartinc  Peat.  Light  X  P  Hver  Gimpany.  The  first 
praJjicni  was  to  remove  liic  peat  trum  a  submerged  bog  by  ma- 
chinery. This  has  been  wor-.e.i  uiit  by  forcing  doBi'.  a  stce' 
cage  iH  in.  hy  36  in.  by  ft.  long,  utiich  will  remove  one  ton  of 
prat  every  6>  to  90  seconds.  The  second  difficulty  was  to  get  a 
macliitte  to  work  the  peal  and  bring  out  the  binder  or  adhesive 
quality  when  worked  in  a  wet  st.ite  direct  from  the  bof.  One 
of  the  heat  makes  of  brick  machine  was  installed,  bnt  no  peat 
would  put  throogfa  the  die  Caitinfi  were  moalded  fraa  dif- 
ferent pattoms  and  tried  until  the  desired  remit  ma  obtained, 
when  the  company  got  up  an  entirely  new  machine  that  will 
turn  out  lao  ;  cf  crude  peal  in  ten  hours.  The  peat  as  it 
comes  from  the  m:icln::e  is  placed  on  racks  under  open  shed?  for 
natural  drying.  The  pr  ijii.  t  contains  about  Io,,-Si  H  t  u  m  J  i-^'.i 
readily  in  the  city  of  Fond  du  Lac  last  winter  at  $6  per  ton  for 
domestic  use.  This  fuel  can  be  mannfaetnred  £o.b.  at  the  plant 
for  |i.ao  per  ton. 

FoMO  00  Lac  Wis.     L*K«xitirE  Pcat,  Liobt  ft  Fawen  Cou 

SIX-PHASt  rOTF-.NTIAL  RU:t.'L.\TuaS. 

This  is  an  actoohl  of  a  metlnd,  recently  tried  and  found  con- 
venieBt^  for  aelccling  the  proper  primary  terainais  to  he  con- 
nected to  the  respective  phase*  of  tiie  nain  six-phase  eiraiit  of 
a  potential  regulator  in  cases  whero  the  natlcs  (if  any)  put  on 
when  the  regutator  was  shipped  fram  the  manttfaetwcfs  liave 


The  icgnliterB  referred  to  ate  of  the  "indnetion*  type^  cmB' 
nmnly  installed  in  cooaection  with  rotary  converters  and  static 
txansionners.  The  shunt  or  primary  winding  ij  on  the  rotor  and 
the  series  or  secondary  wiading  is  on  the  stator.  The  fiemMt 


I  — six-ruASE  roTEKTiAi,  aroi  LAT.jK 


been  loit  or  dcLned,  :is  iii.iy  r>ccur  in  making  changes  in  the  orig- 
inal inatalUliuti,  moving  .apparatus  to  other  iocatioii^,  etc.  The 
snmihcr  of  such  cases  whkh  have  arisen  and  the  delay  and 
tronble  involved  indicate  the  need  of  such  a  method. 


ric-  2  — oiACKAM  or  r.M.f  s. 

icaJi  CI.JUH-  ling  tile  firjnwry  to  the  secondary  may  easily  be 
traced  (hrougi:  the  winding*  in  some  types,  showing  their  phase 
relation ;  in  other  t>i>cs  this  is  not  the  case,  and  it  is  with  these 
latter  types  that  this  method  of  test  is  necdefl. 

It  15  n^^iimed  that  the  rotary  eoovctter  Static  transfonnera  and 
the  L  OM  i.iry  of  the  regulator  are  properly  connected  to  each 
other  that  the  rotor  is  in  place  profierly  h«yed  to  (he  qnadtant 
^  which  it  is  to  be  tomcd;  and  Hmt  the  six  ptiauty-tormioab. 
are  disconnected  from  the  main  circuit 

In  the  method  here  suggested  the  procedure  is  af  follows :  Turn 
the  rotor  to  either  end  of  its  travel.  ,Sii;  po?c  it  is  desired  to 
make  the  end  selected  the  "maximum  boost"  po»ition,  the  other 
end  of  the  travel  being  the  "maximum  lower"  position  InsuLite 
the  primary  terminals  from  each  other  and  from  the  frame. 
Make  a  six-phase  -i.ir  ci  iiru  rii  tn  of  lamps  of  equal  voltage  and 
candle-power,  as  shown  in  l-ig.  i.  Connect  the  cenUr  of  this 
Star  to  the  neutral  of  the  system.  If  the  rotary  converter  is  being 
operated  on  a  three-wire,  direct-current  lystom  with  a  grounded 
neutral,  it  iuSces  to  ground  the  omlcr  of  the  star.  If  there  is 
no  neutral  one  may  be  made  either  on  Ibe  direcKumnt  end  or 
the  altcmatfais^mTeBt  e«l  Of  Hie  rataiy  C0B»ener  with  lamps 
all  of  the  same  voUatB  m4  candlfrlinwer.  Fig;  i  shows  a  neotial 
formed  by  another  six-phase  star  connection. 

With  the  primary  coils  of  the  transformers  cpen,  st  irt  thr- 
rotary  converter  from  the  direct-current  end  and  run  the  machme 


FIG.  3.— TtlAMSroaMEa  VOLTAGES  IN  OtrmElTT  POSITIONS. 

with  full  field  and  with  all  of  the  starting  resistance  in  circuit, 
in  order  to  obtain  the  lowest  possible  speed  with  full  voltage  on 
the  armature.  Exciting  current  now  flows  from  the  totaiy  con* 
verter  through  each  phase  of  die  primaiy  windfaig  of  the  rei- 
ulalor  which  is  in  circuit  with  a  coil  of  the  transforaiera.  These 
small  six-phase  enrrcots  set  up  a  rotating  field  in  the  regulator 
and  the  ix  phase  electromotive  forces  induced  in  the  priraair 
wii.:  rg  ot  the  regulator  will  usually  be  high  enough  to  light  the 
Limps  cji  I:  (.'  M.ir  connection.  A  diagr..m  of  llif>e  electromotive 
forces  ii  (Jjh.:.  in  Fig.  2.  Connect  ;v.i  .lUern.itiiin  ciirreiit  volt- 
meter or  a  test  lamp  from  one  sei  11  l.uy  terniinal  tn  e.ich  ot  the 
primary  terminals  in  turn,  noting  the  readings  of  the  voltmeter 
or  brilliancy  of  the  test  lamps.  The  dotted  lines  in  Fig.  2  repre- 
sfiit  thc^e  re.adings  and  .show  their  relative  magnitude.  The 
primary  terminal  giving  thi:  Ira^t  s  '.unc-icr  reading  is  the  one 
to  be  connected  subsequently  tg  the  secondary  terminal  dioiea 
.Repeat  this  operation  with  eacb  of  the  secondary  : 
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If  the  position  in  which  the  rotor  i*  pli  -id  li  !o  be  made 
the  "maximum  lower"  {wjitioti  instci';  ..1  ihv  'inaximum  t/jost," 
then  substitute  "greatest  voltmeter  reading"  iot  'lea»t  voltmeier- 
nadiog"  ill  the  above  directions. 

Now  bring  the  rotar>  converter  to  rest,  and  connect  the  pri- 
mary terminals  properly  lo  the  secondary  ternitnalt.  During 
normal  operation  with  the  rotor  in  ti»  "maximuiii  nite"  poii- 
tion,  the  direct  voltage  tboM  be  a  «iii^»in«mii  |or  a  fimd 
tnnsfonncr  voltage;  but  ia  tliia  leat  Um  diieet  vottave  i* 
&(cd  ao  tkit  the  tnmflBniier  voltata  U  a  nridimum  wlieo  fbe 
fiMW  ia  {n  the  "maximtim  ttm<f  poaitioa  and  should  rise  continu- 
ooaly  as  the  rotor  is  moved  toward  the  "maximum  lower"  posi- 
tion. Suppose  that  it  finl  (Ircrcis-.?  ;i  -.tii.i.l  ;unount  before  begm- 
ning  to  increase.  Note  the  diit.iu^i-  tlic  i|iia<irant  has  traveled 
when  the  aciii.il  niinimum  jltcriuiiDg  voU;(C!.-  ...xnrs;  if  ii  has 
moved  less  than  one-sixth  oi  its  whole  travel,  then  the  only  rem- 
edy is  to  move  the  quadrant  back  to  its  "maximum  raise"  end, 
keeping  the  rotor  in  the  position  of  actual  maximum  raise ;  this  of 
course  would  require  a  change  in  the  kcyways  on  the  rotor  shaft 
and  quadrant.  Fortmiately  tbe  defect  ia  nanaUy  ioaU  enough  to 
be  neglected.  If  the  above  diaiaaM  ia  helMcn  ooe^aixdi  and  vn^ 
half  of  the  wbote  tf«v«t,  iMU  cadi  primaiy  tenninal  to  the 
man  aeeoodaiy  tevminal  toward  the  "maxinram  raiter'  position; 
tint  ia  to  ny,  if  tbe  rotor  turns  clockwise  in  going  from  "max- 
imum lower"  to  "maximDm  r.ii->p,"  then  the  primary  terminals 
>ho-:l<J  be  shifttJ  ; Ii  i :k •■. isc ;  the  pr)inat>  ■.(.■rmiiial  originally 
on  lh«  clockwise  ciiiJ  >»  put  on  ilic  counter  ciOik  vv!»e  end,  thai 
is  each  terminal  is  shifted  one  phase  clockwise. 

This  rule  assuinc*  that  tbe  secondary  terminals  are  in  tbe 
^:l";e  relative  poiition  aa  their  ravcctive  coila,  irhkfa  ia  atually 
true. 

If  this  trouble  occurs  at  tho  "maximum  lower"  end  instead 
of  the  "maximum  raiae"  cad,  substituting  "lower"  for  "raiact" 
'Wximun'*  tianafonncr  vollaie  lor  "minimnm,"  ctc«  w  the 
■hove  dircctiaaa. 

TIk  above  dialmoe  uritl  not  he  aa  much  aa  one-sixth  of  the 
mvd  if  due  care  ia  taken  in  the  origlial  test. 

The  effect  of  the  defect  is  to  cut  off  part  of  the  range,  as 
is  ^hown  in  Fig.  3.  If  the  lit:i,  //,  is  nmlc  cqiial  to  llie  alter- 
ii.itini5  rotary  voltage  .nid  i]i<  i4il;  "f  ih).-  l  iicle  H  made 
f q  lal  to  cme  half  the  range,  then  the  ijnited  Ir  e*  are  CQOal  10 
tiie  transformer  voltages  in  the  diiTerciit  positions. 

The  quadrants  arc  usually  built  to  give  not  more  than  90* 
rotation  in  space,  in  a  4  pole  regulator,  which  is  the  common 
type,  corresponding  to  180  electrical  degreca  and  to  180*  rota* 
tion  of  the  radios  in  Fig.  3.  Hence  if  tlie  aiCtnal  maximtan 
oceuta  beCon  die  end  of  the  quxibMt  ia  leacfaod*  part  of  fiM 
range  at  the  oHwr  end  of  the  travel  ia  loat 

Niw  YoiK.  HviiniKm  MiiLinit. 

■me  soLtJTMJf  or  a  i-koblem  in  crimnev  capacity. 
Some  months  ago  the  writer  had  occasion  to  install  a  boiler 
of  24S  rated  horse-power  in  a  contracted  space  in  a  large  manu- 
facturing building,  where  the  stack  capacity  was  inadequate. 
The  conditions  were  so  unusual  that  it  was  doubtful  wlicthef 
successful  operation  of  the  boiler  could  be  attaitted,  although 
calcnUiMMia  indicated  that  it  would.  A  Woithingtoa  water- 
tube  boder  hanring  a  gtal*  area  of  65.35  and  a  heat- 
inj;  ^urf.ice  of  9^  a^ttan  teet  wai  cnploiycd  and  waa  fired 
thrcugh  tiirec  dooN  froiB  the  side.  The  boiler  WM  located 
under  the  -;dcwalk,  and  after  the  boiler  was  installed  there 
was  onl>  cr.ough  room  left  for  stoking  and  for  a  six  hours' 
supply  of  coal.  There  w.nj  abs-  lnle^y  111  incms  for  ventilating 
the  space.  Th?  area  of  the  stack  v.  is  19  in.  hy  to  in.,  while  the 
smoke  opening  at  the  top  of  the  biiiliT,  which  was  jjropcrly  de- 
signed, was  36i4  iri'  by  9  ft.  Some  iorm  of  forced  draft  had  to 
be  employed,  but  to  apply  the  draft  under  the  grates  would 
have  been  useless.  The  constricted  stadc  area  would  force 
the  gases  hi  the  fire-box  through  the  fire  door  and  out  into 
the  boiler  room  whidi  wouMt  oi  eoutae,  bceomc  uninhabitable; 
and  tk*  fire  front  and  doort  would  become  warped  and  ctadBed 
by  the  flames.  Induced  draft  had  to  he  rejected  on  account  lit 
the  peculiar  space  conditions.  The  onljr  available  spot  in  Whtdl 
10  locate  the  blower  was  also  uaed  as  a  eidd  storage  room  and 


the  heal  from  an  induced  draft  blower  was  therefore  prohibited. 

It  was  finally  decided  to  make  the  boiler  room  air-tight  and 
.to  force  air  into  it  with  a  steel  plate  fan.  A  diract-dilven 
steel  plate  fan  4  ft.  x  22>^  in.  equipped  with  a  Find  regidatiiig 
valve,  was  aaecaaafally  et^oycd.  The  coM-slonga  room  waa 
made  cooler  by  tbe  fan  which  drew  cool  air  from  withont 
through  the  room.  This  was  forced  into  the  boiler  rooui^ 
malctng  the  beat  fai  front  V  the  boiler  endurable.  The  heUter 
being  under  a  pressure  varying  from  tlucc  tri  fur  and  one  half 
inches  of  water,  no  gases  could  e5c.i[«  into  tlie  hj  ler  room; 
everything  was  lurced  up  th.e  stack.  It  was  i.iund  passible  to 
burn  ciwugh  :uel  under  these  conii::ir)iis  tn  obt.in:  from  th< 
boiler  a  little  over  300  nominal  horse  powei.  The  fire  burned 
normally,  and  was  such  as  would  be  expected  with  an  ordi' 
narily  good  Stack  having  a  draft  of  about  in.  The  difTerence 
in  pressure  between  the  boiler  room  and  the  stack  breeching 
in  all  probability  did  not  exceed  this  figure.  The  difference  in 
pressure  between  the  producta  of  oombuatioa  In  the  atadc  aad 
the  ontaidc  atmeaphere  was  conriderehle^  as  waa  evidenced  at 
the  top  of  the  stack  where  the  gases  shot  some '10  ft.  into  the 
air  before  being  carried  away  by  the  winds.  It  was  also  fotmd 
that  owing  to  leaks  in  the  stack  the  surrounding  rcwms  were 
•liiickly  filled  with  the  products  of  combustion,  so  lira:  :hc 
itack  had  to  be  carefully  gone  over,  the  teaks  stopped,  and 
the  stack  sheathed.  It  is  not  the  intention  of  the  writer  to 
recommend  the  foreti  'ini;  as  good  engineering.  It  is  simply 
an  expedient  into  which  be  was  forced  by  the  conditions.  Tbe 
installation  was  of  a  tcmpofBiy  character  and  will  probably 
remain  for  only  a  year  or  two  pending  the  construction  of  a 
larger  and  modem  boiler  room.  The  stack  which  waa  employed 
was  built  into  tbe  walls  of  the  building  aad  could  not  be  en- 
latfcd,  nor  could  a  new  one  be  constrmied  without  great  ex- 
penaa  which  the  owners  did  not  Otink  justifiable. 

NawYooK.  G.  T.  Ha.vchett. 


A  COMMO.V  FAVLT  IN"  I-OWER  I'LA.M  DESIGN. 

1  he  study  of  tlcclrical  power  plant  design  is  always  a  matter 
of  intercut  to  the  engineer  who^e  ]>T  ci  ti,c  1.  s  in  the  central 
station  or  isolated  plant  field.  A  careful  analysis  of  the  con- 
ditions surrounding  each  new  instalfaltioo  generally  suggests 
arrangements  worthy  of  both  imitation  and  avoidance,  be- 
cause the  choice  and  dietwsitioo  of  equipment  is  in  at  least  nine 
casea  out  of  ten  a  compnmiae  between  conflictiog  requirements. 
In  few  planta  are  oonditiDna  duplicated,  and  methods  undeair- 
abte  in  oaa  nay  mil  ha  eontniy  to  good  practice  in  another ;  but 
with  a  dear  trndefstamBng  of  the  leaaons  governing  a  particu- 
lar design  much  mar  be  learned  aa  to  the  proper  conrae  in  other 
cases. 

As  a  general  rule,  the  practice  of  operating  incandescent  lamps 
and  large  motors  upon  the  same  bus  bars  is  of  Hotibtfu!  wisdom, 
and  in  view  of  the  ycirs  of  operating  experience  v.;^cn  which  de- 
signers of  power  plants  may  build,  it  is  certainiy  iurpriiing  that 
so  many  defective  installations  are  still  in  vogue.  In  some  recent 
office  building  designs,  the  conditions  in  this  respect  are  so  bad 
that  only  the  corridor  lamps  can  be  supplied  by  the  plant  on  the 
piemiaea,  the  fluctnatiotts  of  half-a-doien  electric  elevatora  ren- 
dering it  aceessaiy  to  resort  to  central  station  cnrrent  The  load 
factor  of  the  plant  in  auefa  caaea  is  largdy  a  matter  of  the  after- 
noon or  evening  peak,  and  the  economies  of  operatir  g  on  a  good 
all-day  averajre  output  are  niissed  entirely  The  relative  cuits 
and  advantage^  of  i-.i'hiterl  pl.int  versus  central  station  ".ervicc 
furnish  the  basis  of  a  cea^el(■^s  d-'cussi  111 ;  but  when  an  nwner 
hji*  (y>mmifte<1  himself  to  cillicr  p'.m,  there  is  no  donhr  th.it  the 
hroatlcst  eennoniy  lies  in  in.iki.ng  the  most  of  the  :!>\'ins  at  li-nid 
To  divide  the  load  between  a  ^viw  er  ph.nt  on  one's  premises  and 
the  local  central  station  i-  therei'are  objectionabie  from  the 
standpoint  of  efficient  operation,  for  it  means  a  large  investment 
in  idle  equipment  throughout  the  greater  part  Of  each  day. 

In  a  recent  Isolated  plant  installed  for  reataurant  service,  the 
lighting  ia  wothed  oat  bjr  the  uae  ol  itf^p  aao-«oll  lampst  about 
500  bdtig  eBaneelad  to  the  ctnuitk  Oafr  one  mar  »iMd  with 
the  ex«9iiaii  ot  hiia  hi  flw  auoMwr  acaaoQi  tat  fUt  OMNor  b  of 
1$  hp  rathif  and  It  drives  a  tnS^  elevator  vvhidi  it  In  conatanl 
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us«.  As  tiicrc  IS  no  separation  of  circuits  it  naturally  ioliows 
that  every  time  the  motor  starts  the  lamps  flicker  slightly  on  ac- 
count of  the  momentary  drop  ,in  apttd  of  (be  engine  and  tfae 
cons«)ueni  drop  in  voltage  together  widi  the  rapid  cooUnr  of 
thin  filament*  ia  the  bulb*.  The  motor  retuira  40  afnpma  in 
•lartwf  Wider  knd  and  the  voltace  dnpi  ahoat  5  pdntt  each 
time  the  elevator  is  moved.  Five  volts  in  aao  is  oidy  about  »4 
per  cent,  but  witii  the  Kotltive  filanMnts  used  in  sao-vtdt  laaspt 
this  is  enough  to  render  the  quality  o{  light  poor. 

The  generating  plant  consists  of  two  machines  rated  respectively 
at  35  and  kw.  and  orilin;>r;:>  ttir  smaller  one  is  operated  in  thf 
daytime,  the  larger  uiii;  btmg  held  in  reserve  to  li.mrflt-  the 
eveniiiK  peak.  Both  dynamos  feed  a  common  i  .1:1  oi  bars, 
and  the  regulution  is  itood  a*  the  load  changes,  the  iciiiporary 
fall  in  speed  :is  the  elevator  h  started  lasting  but  a  fraction  of 
a  second — just  long  enough,  in  fact,  for  the  voltmeter  to  swing 
bacicward  5  voll^  and  return  to  its  original  position.  With  IMV 
volt  lamp*  the  flickering  would  scarcely  be  noticed,  but  the  use 
ol  lao-volt  filaments  is  a  diSiefent  matter. 

In  the  modem  fctlawani  the  attractWones*  and  aimdincss  ol 
the  lightlflig  is  an  important  factor  in  die  ratntion  of  custon  and 
no  establishment  of  this  kind  can  really  afford  to  maintain  lamps 
of  irregular  brilliancy. 

Ill  ti-.c  CISC  cmlfr  consideration,  the  remedy  is  not  far  to  seek. 
(  uiisidt  i  tlio  [  t  .ik  io.ids  of  restaurant  "traffic."  it  would  hardly 
pay  to  in't.ai:  .i  -I  r.-gc  battery  in  this  instance,  or  to  rearrange 
the  .switchboard  wirmg  to  separate  the  loads,  The  simplest  plan 
would  naturally  be  to  limit  the  hour*  of  operation  on  the  freight 
elevator;  but  as  thi>  is  hardly  possible  it  should  be  an  easy  nut- 
ter to  ran  leads  from  the  elevator  motor  to  the  idle  unit.  dlKon- 
necting  this  imit  from  the  switchboard  .md  lighting  circuits  during 
the  honrs  that  the  restaurant  load  is  heaviest.  .\s  the  elevator 
ia  in  constant  service  the  load  upon  the  otherwise  idle  unit  would 
b«  tolerably  even  and  tfae  advantages  of  thus  smootldag  out  the 
iidHfing  by  snpplyinK  the  light  and  motor  loads  from  separate 
madihics  would  be  stiflldcnt  to  establish  thoroughly  good  service 
in  all  parts  of  the  restaurant.  To  a  certain  extent  the  remedy 
is  a  makohift.  but  in  small  plants  the  operation  of  lighting  and 
power  loads  on  (he  Mmc  btts-lnrs  Is  never  ideal  practice 

BosTox.  Mass.  James  K.  Reio. 


MRAIY  OONViam  OOMMtJYAfOaS. 

In  the  sub-station  of  to-day  the  opnation  of  the  rolaiy  con- 
verter is  of  prime  importance,  as  it  is  the  coimecting  link  between 

the  alternating-current  transmission  system  and  the  local  direct- 
current  distribution  Perhaps  the  most  important  points,  requir- 
ing consideration  in  r.|irr:.tii  .f  it  <\<r  n  -i.iry  .  ouverter,  are  the 
care  and  vigilance  nctes.ia,iy  to  kttp  the  commutator  in  a  condi- 
tion consistent  with  the  proper  performance  of  its  duties  and 
vith  tlie  maintenance  of  the  general  appearance  of  the  installation 
of  which  it  is  a  vital  part 

Many  papers  liave  appeared  in  (be  electrical  journals  from  time 
(o  time,  treathic  of  the  Bommower  canaea  of  eoaimutator  tnwblcs. 
particularly  thooa  met  with  in  the  operation  of  motors  and 
dynamos,  such  as  tme«|aa1  wearing  of  copper  and  mica,  eceentrieal 
commutator,  unequal  magnetic  distribution,  coils  open  or  sbon* 
circuited,  excessive  voltage,  vibration,  and  SO  forth,  but  titdo 
has  as  yet  been  written  upon  the  care  of  folary  converter  com- 
mutators in  particular. 

No  attempt  will  be  made  to  demonstrate  the  superiority  of 
carbon  brnshes  over  those  of  cojtper  as  bruiihcs.  of  the  latter  type 
;irc  entirely  out  of  place  in  a  mlary  converter  installalii>n.  The 
had  effects  due  to  accidents,  such  as  cutting  a  rotary  in  out  of 
4tepk  short-circuits  and  so  forth,  and  also  Inmting,  will  be  omitted 
for  ebvions  reaaons. 

That  cleanliness  is  a  veiy  Important  factor  in  sub-station  nuiin- 
tenance  is  universally  adtnowlcdged  by  operating  en^oeeis^  and 
it  is  safe  to  3-;^rt  that  nowlicre  else  will  the  records  show  such 
-  ir^r  returns  .i<:  for  the  tmM  and  potiencc  spent  on  tceeptng  the 

iiitniil^itor  cl<;an 

"I'he  cTiifmcr  t  of  i  very  =^  ih-?.tat:i>n  «liouM  include  an  air  ctjni- 
inesfot  capable  of  maintaining  a  prr^jure  of  60  lb.  to  the  square 
inch,  or  more  at  the  nosele  and  should  be  motor  operated,  with  the 


swiida*  anil  surtitig  box  located  conveniently  for  the  opsritor. 

At  the  end  of  each  run  the  rotary  should  be  thoroughly  cleaned 
out  by  means  of.  the  air  coinpressor,  special  care  being  taken  to 
free  the  brashes  and  holders  fiqpi  the  eopper  and  carbon  dust 
accnmnlatcd  daring  the  run. 

In  mixed  svb-«tatioM(  ii,  In  atttions  with  nppnratns  other 
than  the  nitaqr  converter  and  iti  aeccosoriest  tin  practice  of  cov- 
ering the  rotary  with  a  tarpaulin  or  other  ecnrcring,  cammt  be 
too  highly  commended,  but  in  the  pure  sub-station  tfae  aim  should 
be  to  keep  the  station  and  apparatus  so  clean  and  frc«  from  dust 
that  a  covering  would  be  entirely  unnecessary. 

While  a  strict  regard  for  cleanliness  \\V.\  -.s::!!  iit  il ml  1  '.vn 
half  the  battle,  there  are  still  a  few  other  :  i-  :  1'  rs  nliiLii  'm  ■.' 
to  be  taken  into  account  before  one  can  expect  the  commutator 
to  operate  entirely  satisfactorily. 

Very  frequently  the  carbon  brushes  are  themselves  the  cause 
of  trouble,  and  extreme  care  should  be  taken  m  the  selectior.  ni 
the  brushes  to  see  that  all  are  of  a  uniform  quality.  Perhaps  the 
best  method  of  cheeking  their  selection  ia  to  waldi  tlw  nta  of 
wcMing  aunty  of  Iboae  bmtlMs  which  have  been  pot  into  service 
at  the  same  time  and  under  similar  conditions.  An  examination 
should  be  made  of  all  tho*c  which  appear  to  wear  at  a  slower 
rate  than  the  averago,  and  all  brushes  h.iving  a  hard  glazed  sur- 
face or  those  badly  pitted  .should  lie  discarded. 

.^t  regular  .md  frequent  intervals  the  brushes  should  be  s.and- 
papered  to  remove  any  unevenncss  caused  by  inherent  sparking, 
hard  spots  or  other  causes,  and  to  provide  a  good  bearing  sur- 
face oil  the  (.-onimutator. 

The  usual  and  perhaps  best  way  of  doing  this  is  to  slip  a  piece 
of  sandpaper  under  the  brushes  without  distnrlritlg  the  tension 
springs,  and  widi  the  plain  side  of  paper  pressed  against  the 
surface  of  the  oommutator,  move  ^be  paper  badtwird  and  for^ 
ward  in  the  direction  of  rotalion  of  the  commniator  until  assured 
of  a  good  contact  between  the  two  surfaces. 

.\nothcr  very  common  cause  of  trouble— a  sticky  commutator— 
'hould  be  gu.irdcd  against  by  keeping  all  parts  of  the  machine 
clean,  as  already  iiii-ntioned.  and  by  restricting  the  use  of  commu- 
tator compounds  to  those  known  from  experience  to  hr  harmless, 

That  the  relative  distribution  of  the  positive  n  il  i:ii.;;it:vf 
brushes  over  the  surface  of  the  commutator  is  largely  responsible 
for  the  grooving  of  (he  commutator  has  only  lately  been  proven. 

TIlC  general  pnwtice  in  most  sub-stations  has  been  to  stagger 
the  positive  and  iregaiivc  brushes  so  ih.it  the  spacings  between 
tlie  aevwal  brushes  of  one  polarity  mounted  on  one  holder  are 
in  line  widi  tlie  centers  of  the  several  brashes  of  oppoaiiB  poiarilT 
moanled  on  tfae  next  holder.  The  intentions  are  to  have  the 
brushes  so  placed  that  the  entire  width  of  the  eommntator  is 
«ubicct  to  the  we.ir  of  the  brushes. 

The  .ibove  arrangement,  together  with  a  ittitable  atnoiiiil  of  end 
play,  would  seem  to  be  the  ideal  condition,  and  would  be  '."H  t or 
one  reason.  It  l^  apparent- that  the  brushes  of  like  polariiy  arc 
all  in  line;  in  other  words,  the  positive  brushes  would  tend  to 
wear  a  series  of  rinss,  or  grooves,  in  ilie  commutator  entirely 
distinct  from  those  made  by  the  negative  brushes.  Now,  il  i« 
found  in  practice  that  while  the  brushes  of  both  polarities  are 
operating  tu>der  like  eomUtionaf  that  at  the  point  where  the  cur- 
rent leavea  the  commtttator,  or  nnder  the  positive  brashes,  the 
eommntator  is  worn  at  a  greater  rate  than  it  ia  at  tlie  negative 


the  solution  of  this  problem  is  to  st^er  the  positive  and  neg- 
ative brushes  in  pairs,  and  distribute  the  pairs  evenly  over  the 
surface  ot  the  cuminutaior ;  that  is,  in  a  si. \  pole  machine  there 
would  be  three  pairs  or  sets  of  brushrs,  c.-ich  pair  consisting  of 
a  positive  ho]<icr  with  its  several  brushes  and  a  negative  Iwldcr 
with  its  bruslu  *.  <-.ich  brush  of  one  polarity  having  a  brash  of  th« 
opposite  polarity  exactly  in  line  with  it 

It  is  safe  to  a-S»«rt  that  with  a  reasonable  amount  of  care  com- 
bined with  the  proper  arranKenuiU  oi  brusltcii,  and  with  a  slow 
oscillating  motion  of  tfae  armature  produced  by  an  efTicient  end 
ptay  device,  that  the  heart  of  the  roUiy  converter  attendant  will 
he  gladdened  by  the  presence  of  that  bluish,  or  bronic  glazed 
snrtacc  <>ii  the  commutator  wfaidi  ia  to  pleasing  to  the  eye  of 
the  engineer. 

RivaaTox,  Wash.  A.  B.  Cabk. 
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QUESTIONS  AND  ANSWERS. 


II.  W  W- 


If  I  ttfce  ■  Muted  «jf«o)t  angv  m<  ftrf  11  «ilk  •  fwitty  «l ' 

lium  a  halaiKum  OMllOMir,  M,  law  i  lo  Ot  WMM  thti  daoutc 
Ibc  machine  «n<l  «M]d  ihc  ■— gnc  the  hhk  kmc-ponrr  at  the 
dilftrcnt  voIH«f»?  J.  'I.  S. 

You  cannot  obtain  the  same  output  frooi  s  aao-vgtt  motor  Iqr 
Tedndac  the  voltage  wiUmmm'  eorrcspoadiiiily  ncreuini  the 
mpcrage,  and  to  increue  the  latter  men*  the  dwtructioti  of 
your  mutor.  The  ouiyat  will  vaiy  fractieilly  directly  widi  the 

voltage. 

W*  fewe  •  (cncntor  ultkh  ia»  bno  tlupimi  tn  ut  in  on  open  car  aixl 
Wfekb  M  telim  bu  c«U(ClEd  camMtMbia  Would  tbxcc  be  any 

dtaairr  to  lb«  anuluic  li  ibc  atadtfoc  wn  mnttt  «p  at  cocc  at  fall 
valraiii]}  C  S.  C 

.  Sefnnieljr  cache  llse  generator  with  a  week'  cutxent  and  ma 
at  a  very  low  speed  with  brmliet  ahort-drcuited.  A  large  cnr* 
rent  at  a  low  poicfitial  may  thin  be  obtained  which  will  drjr  out 
the  aruiatiire  in  a  few  hours.  Care  should  be  cxercued,  however, 
not  to  p«rfflit  this  current  to  exceed  the  normal  current  of  the 
machine. 

It  altrtnacint  or  dirrct  eiirrrni 
ia  reijuirrd  to  kill  a  huitian  bcina? 

Although  alternating  current  la, used  for  capital  punishment, 
the  effect  of  either  altcnutnig  or  direct  current  at  ordinary 
voltage*  is  practically  the  same.  A  sadden  shock  fnnn  cither 
may  tuipend  the  animation  or  kill,  bat  death  from  pkysMogical 
action  depends  only  en  (be  current  pnssinr.  Different  individual* 
may  withstand  dlffcfCM  current  strengths,  and  the  amount  of 
current  passing  will  det>md  upon  the  resistance  of  th.it  portion 
of  the  human  l».<:>  in  iIik  t  i:ir>nu  which  resijt.ince  is  largely 
localiied  at  the  surliites  yi  toiiuts.  This  resistance  may  vary 
from  .1  I'c'.v  hundred  ohms  to  many  thon»and  obml^  and  fbr  a 
fat.-tl  current  the  voltage  will  vary  oorresiiondingly. 

What  •..iiiiioii  i*  wed  l«r  ukhdvlntbic  and  what  wmM  be  «>i<-  voUw 

o(  the  lupplr?  W.  M. 

The  solution  used  in  nickel  pl.iting  is  the  double  sulphate  of 
nickel  and  ammonia.  Twelve  to  sixteen  ounces  of  this  is  dis- 
itolved  in  pure  bcilii^  water  in  a  clean  wooden  ve.isel.  After  (he 
soluitoa  has  cooled,  water  is  added  until  the  density  is  about  t,(Q 
to  1.0&  The  lolttlioa  ahould  be  iliti^ly  add  or  neutral.  It  will 
be  aeccasaiy  to  add  ammonia  from  thne  to  time  to  rcplenidt  the 
solution  when  it  is  in  tne.  From  3.5  to  6  volts  is  the  potential 
T'  i'ii7<  ;l  and  .3  to  ,65  amp  per  sq.  ft.  of  plotting  surface,  Iii- 
.i>iiiucii  as  the  solution  is  denser  at  the  bottom  than  at  the  top, 
it  will  be  ncccsary  to  reverse  the  plated  article  when  the  oper- 
ation is  about  hali  completed,  or  else  suspend  the  plated  article 
Umgitudiaalty. 

A  cftitiat  italion  aiipptiei  fn  ctistomrrj  »iili  lht»*-ifha«  toiir  nite  se- 
cycle  current  at  A  normal  wcondary  voltant  cf  j.s  volt*  brt*«n  any 
phait  ai»d  th»  iifuital  »ir«-.  Piactietlly,  bowcvcc,  lh«  Toltafe  <r«ric*  be 
(wtm  1 19  an4  ii><  volti.  but  grneraUr  It  blWtita  Ut  BHA  1*4:  t4a>*«tt 
j.S-w«ii  Ump*  aie  used  to  •»  to  five  a  wnonble  lile.  Half  of  the  tisne, 
•(  «aw**.  thcM  Itatft  aivt  aa  vn^atit<act«r7  liitbt.  Tbr  crntnl  Mation 
pnple  wDI  do  notUne  ta  Imp  the  voliaKe  airadjr.  Could  aoi  a  «iin{it< 
and  not  vcty  espeilSivr  Atvtcr        it  -  railed  on  the  two  con- 

•umeri  which  would  keep  Itr  tirady  on  the  r   ir-iri:.  »?    If  bO. 

where   could   Kuch   apparatus    b«   prvtured   and   ol   *iiAt    *<.uM   it  con* 

,i»t>  A.  H.  n. 

\Vc  do  not  know  whether  there  is  such  a  reguLttor  as  you  desire 
manufactured  or  in  use.  One  could.  In  aim  r,  In  mndv.  cm:.ylnying 
.1  principle  similar  to  that  employed  in  the  TirrtU  icijiilator,  only 
that  instead  of  regulating  the  voU.ige  of  a  generator  by  varying 
the  field  strength  the  regulator  would  vary  the  delivered  voltage 
by  vaiying  the  drcnits  of  a  transformer. 

What  is  tbe  valtt*fi        ei  wire  and  length  o(  the  longeat  power  tram- 

tri»-         ciriuit?     (b>  Wlial  is  the  lenKth.  vollnjc   and   -i/o   nl    ».rc  o( 

tbe  hi|:hr«t  Ti>ll;iKe  pOWtr  tramMlniOB  tine?  t<)  Wbat  would  be  the 
nrroury  lize  of  wire  aad  liW  BWII  eWOaJcil  VOtttfC  for  ■  tronamiiaton 
line  js«  Biilt*  Umff  W.  W.  W. 

The  lont'  --t  trmsnir  -  on  line  runs  from  De  Sabla  to  Sausilito 
by  way  of  Cordelia.  Cal,.  ami  is  232  miles  long.  The  potential 
of  thi*  Hne  Is  60.000  vi>U».  and  the  wire  used  is  No.  00  hard- 
dnwn  copper,  with  a  duplicate  Kne  of  Xa  oooo-7'Strand  alumi- 


num wire.  This  is  ttot,  however,  «  ^iti^;Ic  line  between  two 
points.  The  ItniKf^t  <"<'iit;:inr.',:5  •rsnsnussiun  line  1=  from  Ne- 
caxa  to  HI  Oro,  Mexico,  and  is  171  miles  long.  The  potential 
of  this  line  is  also  60,000  volts,  and  the  conductor  is  6-sttaild 
copper,  Vt  inch  in  diameter.  \Vc  do  not  loiow  ol  any  trans- 
mission line  working  at  a  Ingtier  potential  than  60,000  volts.  The 
«iic  of  wire  and  tbe  most  economical  voltafe  for  a  tna*mis*ion 
line  SSO  imles  long  will  depend  upon  die  ■mount  of  enciiy  traaa- 
mitted,  the  cost  of  generating  the  energy,  the  price  at  whkh  It 
is  sold,  the  fixed  charges  and  other  factors. 

1  have  a  coicpotind-wound  (cnexttor  runainc  and  wlab  to  throw  an- 
mlier  cotnpound-wauiMl  |camiar  in  multiple  wi(b  it.   Wbat  ^  ifae  proper 

ftnccAnrv,  and  vrtwii  bMfc  are  iwialaa.  bew  meeM  eae  te  tiat  dswnf 

B.  M.  N. 

If  one  compound-wound  generator  is  running  anil  1:  is  ai-irtd 
to  place  another  in  multiple  with  it,  the  procedure  is  ;is  lii'I  iw!.: 
Bring  this  tatter  machine  up  to  speed  and  adjust  ii<  voli.i^c  as 
near  as  possible  to  tbe  voltage  of  the  other  machine.  Then  throw 
Ml  its  circuit-breaker  and  dose  the  three-pole  switch.  Note  ibe 
ammeter  reading  to  see  whether  the  load  is  properly  proportioned 
or  not  If  the  other  machine  is  taknig  too  much  loa^  throw  re- 
slstanoe  into- its  fidd  regnlatar,  or  cut  resiatance  out  of  tbe  ref 
olalor  of  Ibe  machine  just  started.  If  this  latter  machiive  take* 
In  much  load,  throw  the  regulators  in  the  opposite  direction. 
When  cutting  out  one  of  the  compound-wound  generators,  it 
will  be  nci  i  .,.,r\  :i_  ihn  w  in  resistance  in  its  fiei  '.  circ  i:t  until 
the  load  is  very  small.  The  circuit-breaker  may  then  be  opcnctl, 
and  then  the  thfee-pele  awitch,  after  wMdi  the  engine  may  be 
stopped. 


Wlal  «i  tbe  eedM  ef  Ibc  Maniag  ceiM  «<  ikc  Heltnr-CabM  •intleidiaic 
iodiMiigo  etatat,  and  boir  d«  Ihcse  deunniw  Ac  diraeiioo  el  rMMiwir 

It.  «.  S. 

The  Holtzer-Oibot  motors  are  brought  up  to  speed  by  an  op- 
eration known  a»  "splitting  the  phase."  The  stator  is  wound 
with  two  sets  oi  coiU,  one  known  as  the  working  coils  and  con- 
sisting of  comparatively  few  ttirns  of  heavy  wire  which  are  in 
circuit  coiitinuoUily,  .11  1  ili  other  known  as  the  starting  coils. 
Current  la  siraull*neoubly  thrown  on  both  sets  of  coils  in  par- 
allel, and  by  reason  of  the  difference  in  the  self-induction,  the 
currents  in  the  two  sets  of  coils  will  be  out  of  phate  with  each 
ndier.  The  remit  is  a  sort  of  rotating  field,  and  the  rotor  is 
dragged  arouiul  widi  accelerating  vdodty  imtil  it  attains  normal 
speed,  when  Ibc  *tarling  coils  are  cut  out  of  drcuit  Tbe  Afeo> 
tion  o{  rotation  is  dependent  upon  the  medt^nieal  portitiMi  of  the 
starting  coils  and  the  polarity  sequence,  the  rotor  revolving  in  a 
direction  from  tluii  ji  'iiion  of  a  pole  not  surrounded  by  a  shad- 
ing coil  towati'  11  1  iliiided  side  of  the  pole,  or  in  other  words, 
if  the  sh;ifliTiv-  n  il  obtains  a  like  polarity  as  the  working  coil 
but  after  the  working  coil,  tbe  rotor  will  revolve  in  that  direc- 


\Ve  would  be  «M*«4  i(  reu  ■«uM  niiarai  w  iriMWin  the  IVurke  thrre- 
wire  «riirral«<r  diCn*  Utm  ibC  (bNt-ntae  meeiBlan  already  on  the 
naikrt.  J.  E.  L.  Cn. 

The  three-wire  generator*  on  the  maAet  are  provided  with 
four  collector  ring*  m  addition  to  the  regular  commvuior  and 
the  leads  from  the  e(>ltector  rings  are  brought  to  two  balancing 

transformers  to  which  the  neutral  of  the  three-wire  system  is  con- 
nectcd.  In  the  Burke  generator  there  is  only  a  single  collector 
ring  besides  the  ordinary  direct -current  commutator,  and  the  bul- 
ancing  transformer  is  incorporated  in  the  armature  windinK- 
'lliis  auto-transformer,  or  so  <:  il  <  fl  diokc  coil,  is  connected  be- 
tween certain  points  on  the  armature  windings  separated  by  iSo 
electrical  degrees    The  central  point  of  this  COil  will  tnaintain  a 

mean  potential  between  tbe  positive  and  negative  tenniimls  of  the 
macMne.  Gonaoetion  to  (he  central  point  fa  made  with  tfw  aiit» 
ring.  If  it  is  desired  to  operate  genemton  of  HOt  type  in  multiple 

it  is  necessary  that  the  series  coils  be  connected  in  both  tbe 

positive  .Trill  ii'-ini-.r  ci-  uii^  One-half  of  the  series  field  turns 
is  ioinerl  m  i  ircuit  with  tlu-  lugative  lead  and  the  other  half  is 
coni:iri!!l  -.v  sh  the  positive  lead.  If  it  is  desired  to  properly 
join  the  several  sections  of  the  series  coils  of  the  individual  gen- 
erators in  parallel  it  will  be  necessary  to  comwct  five  main  eOble* 
from  each  generator  to  the  switchboard. 
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CENTRAL  STATION   SALE  OF  CURRENT 


inn  m  cEMnM.  statiok 

The  fuIIowilV  litt  of  «»es  for  clc^liic  ctntral  station  wrvicc 
has  been  compiled  for  the  convemcncf  of  the  numerous  lentral 
Itation  companies  which  arc  at  the  present  U-.rit  ijrc[)aritig  to  gel 
actively  after  new  buiincst.  In  organizing  a  new  business  cam- 
paign it  it,  in  the  migority  of  cases,  necessary  these  days,  for  a 
ccntnl  itatioB  coopaoy  to  ciart  with  lolicitort  who  have  had 
Bttk  or  BO  cavericace  in  the  ccntnl  itctioR  bnsineH.  It  is  im- 
portant, therefore,  at  the  Mart  to  be  able  to  place  before  dwai 
is  definite  form  a  fairly  oomplete  list  of  the  poinUe  vie*  of 
central  station  ser\ice  in  the  various  lines  of  taaincat.  It  is 
aUn  of  value  for  the  central  station  manager  hinaelf  to  glance 
occ.isiun.iliy  ovrr  a  Ii^t  of  (his  kind  becatise  it  is  likely  to  remind 
him  o£  posiible  cuitomers  in  his  town  who  have  been  over- 
looked. It  is  important  that  tlic  man  yoing  afjcr  new  bu-iness, 
whether  he  be  a  manager  or  a  solicitor,  should  have  before 
hini  a  dear  idea  of  all  the  possible  application*  of  electricity 
to  be  prcicnted  to  the  prospective  customer. 

In  envQing  thU  list  ordinary  lightinx  l.n'.  been  considered 
aa  a  matter  of  conne  and  not  included;  and  for  the  same  reason 
no  attempt  haa  been  made  to  ennmttate  aH  the  kinds  of  machinery 
that  may  be  driven  bgr  notora  in  die  various  iadititriei  which 
employ  numerous  machine*  requiring  power.  Such  an  emnner- 
ation  would  add  uselessly  to  an  already  long  lilt  Por  example, 
in  a  machine  shf»p  or  laundry  it  is  unnecessary  to  enomerate  all 
Ihe  ni.-ichinos  that  may  be  driven  electrically,  as  even  a  novice 
at  the  business  would  naturally  work  to  sccnrc-  (he  operation  by 
electric  motors  of  all  the  mac;' f  cry  in  any  in^tllution  using  con- 
•idcrable  power.  In  cases  where  the  possible  chances  for  the  use 
of  central  station  service  are  likely  to  escape  the  attention  of 
the  inexperienced,  the  list  goes  more  into  detail  in  order  that  i>o 
pointt  may  he  ovcrlot^ed  in  determining  possibilities.  Although 
thb  Hit  is  doDbtlem  inoenplete,  it  is  perhaps  the  fullest  yet 
pnUished.  and  it  paiticnlaTly  adi«ted  lor  practical  use.  It  has 
been  compiled  from  a  mmiber  of  diffemt  aouroeab  hidading  ih* 
lists  of  customers  of  iCTefal  central  ilatim  end  Oe  lists  pro- 
vi  ied  for  soUdton  by  the  new  hutiacst  department*  of  several 
companies. 

AVIWHHIB  »Mt>  BicTCLx  Suors  ,  .''4 

Tir*  pomp  aMteie.  MjW"  for.nacWne  looU. 

Electric  «utomoMk  CMMaa.  , 
Ckarfinc  M>«k  Monm  EMawUnc 
HmUbi  TidcaBlur. 

MoMrdriTcn  drash  kacadctt. 
ileler4riTCi>  iec  cnw  frcatr. 
Ma<or-4ri« 


Molor-drivcD   icvolvinij  civcni. 

FuMk 

rhrcna  »l«»ric»lly  hralcd. 
Shreildrd  candy  machintt. 

M*  RAllwjir  Omcts. 

Snalinc-wajt  btatrrs. 
Ticket  i 


llAtira  Sam  ABB  llAiaoaiaiix 
Vibraton  for  nuufc.  '>;<"r  |inli«h<T 

Pcclric  kair  dryer.  .  .  N»U  toUjbrr. 

Hna  far  waBna  ar 
cSar  IT-"— 


nuei 


Motor  <1ti>cn  (fifii'  M-...--. 
Mi'lor  drivm  lia:iitrrr! 


JHvi-n  drills, 
MolOCHlrivrn  cmrry  v»hcel». 


ItooK  BiKDniu. 

Motor  opcnllon  for  all  machiaci.         F-lfi  tric.itU  licaleMl  slae  pott 

Turn  tor  v«Milaa3R» 

narwimci  tom  Bortuiia  Wmki. 
Mo'.-.r ■  Hit'!  ir^T  Im-hty  Bm^alc  laaifa  IM  ktg  lantins. 

Motor  dfi^fn  aiT  <>FTi:Rie*sor. 

nrll.nras    AND  CaKTaACTOIS. 

F>r"in  Ii.'^tin*  duri-itf  cofitTructioo-  Moior-dftv«B  «ni*fetf  BllKarfc 

M,  .  •  !,i.rn  hoiita.  MolOf^wB  Boor  fibom 

M"<  ^  Im"-"  cicaMilnu  machiBtiy.  MMor dn*ni  oa** 

M<>i'>r  dii»cn  alone  dr««»ri.  Floor  polKhcra, 
IfoM-driaoB  Mono  cmikcri. 


EkdTObtic  woifc. 
Elecirlc-furaa**  voiIl 


CnaiiMia  am  Ataarati. 


XlMirk  bestine  for 

•nilviii. 
AiuMaiina  htaaati 


('  ii\.-aciiu. 

FaDi  to  as&isi  in  cooling  or  beating.     Organ  blover. 

Cwrnias  am  Turr  FAcrooica. 
Eloclxk  flat  ireoa.  Motor^drivcn  leving 

Matof  dfltoB  doih  eauani  \'cniil*tliic  fsak 

Dano  Sraan. 

Flpctrlc  clg-.r  lighter.  Ntotor'dtivin 

Sit{n  ar.il  !iisi>l.i>  lighting.  Motor-dfivin 

Kana  (or  vcntiUiinK  ana  for  kttp-  lata, 
ing  freat  froai  WMom. 

Daieoeaa  am  OaraaiMaa*  Staaas. 

AdnrtMng  (igiM,  VentflatiBf  fans. 

WuhIow  tUapUr  Ugbtiiig.  Molof^opKaiod  casb«irricr  ^ 

Sbow-caac  ligbting.  Fana  (or  keeping  froal  from 

Elcctrk  elnilMt.  windowa. 

Buciooiwaaa  akd  EMoaAvma. 

Bcetrie  ftmasa>  An  hi^iti>  for  phoio  cagravioe. 
Cuneat  far  alstlr«<ypc  bath. 

FAaua,  GaitiiBotiizs,  Ijaiucs,  tic. 


cbenkilt  under 


Electrically  Iiraled  incubator. 
Motor-drircn  feed  choiipCT. 
Motor-driven  corn  atiellrr. 
Motor^dr^vcn  churti, 
Mott^r-driTen  creatn  ^riujiratof. 
Molor-dT:v€n  ice  iii Hcli:nc. 
Ell'  trie  i-ni-i;is   hit   grivral  water 

Fty  and  vrmil.irifi(r  lan«- 


Lightmg  of  fltablca- 
Ligbting  oi  grrenhouaea. 

I,jltlit;(ig  of  etii:l<fn  ht>tuea. 

Iir-.8:«ri-i;  |-i:ri'>'. 

Mr.li  I  i-ri' f  r.  :jol:  ir.ixera. 

Ate  lan-.ps  over  oil  lanka  for  bug  tK> 

termination. 
Incandeiccnt 
n'-inalion. 


MolofidriveB  borae 


ivcn  borae  grooraer 
ivos  banc  cnpeot^ 


t  tHf,  t.MCINa  Horsts, 

ooraera. 


Pom  in. 
Hoiaia. 


Fooaaaiaib 


Fan  blowcra. 
Einrrv  Kiindcrgb 
Raf.lcn. 


Colore  griniUac.  tag  for  kceptag  fraat  froD 

Moiori  gad  awetrlc  koai  far  coAaa  ..doM. 


roaatjjj^ 
Fqa  for 


prr%TnTjng 


 toL 

IMaplar  and  alea 

EI  era  tort, 


ifatoaraiar 
nlWiiaB 


llAauwAac  AND  Tlx  Siiora. 


MaterdriHM  grljidan> 
llaur4rt*aa  roHft 


Metag^hwi 

Raamaa  aaa  Laatsna 

Snrfa*  flMaMiM  soton^ 

Heaiu  MS  BaaraoaairTa. 


froeaatat 


Curling  iron  hcater& 
Additioaal  bedroocn  liglititig, 

ablca,  etc. 
Da  Kb  mtifr*. 
Elrvatora. 

Motor.dri*«n  diah-wi 
Deagh  oiiaen. 
Laondry  laichincry. 


vagar  ngBiciL 


Diaplay  and  alim  lighting 
RcfrjgeTaiii^g  plant. 
Ci'mpr  rf»**-d  air  and 

ing  apparalua. 
MotorKinven  ice< 

Bacni^mSlag  aad 
Pana> 

Chafing  dldicgi 
Coftee  peicolaMra. 
Antanatk  piaaoa  and  oraak  btimea. 

II 

Operatten  by  caatrgl  itation 

Ji 

Mi.ii>t-iMv<Ti 
EIrcKoplaling. 

taeaaataa. 

Motors  for  operating  all  anakfaNty.     Elaetric  irona. 
Voalilating  fana. 
DqriBf  faaa, 


Otctrolrtle  ndiwliaa  e(  BitaL 


Elmricalhr-lKOted  rollg. 
Lxvaay  Sraaua. 


 ,   Foaipfc 

Faaa. 

Mikcnm  tnssii 

Motor  dtMn*  for  all  inirWmiry.  Eleelrle 
Electric  welding  macbinery. 

Msar  Maaun. 

Major-diiwii  aMit  arWe^.  Pans. 


FVriHc  hr-i-'n.  IfetarHwafated 

rifctric  drilli,  ^ 
Motor-opcratrd  gold  dredgea. 

Mm 

Pant. 

Addreaaograpb  motor* 

r»lvT    AM'    VAaXIIB  MAiral. 
Eltctrk    beating    tor    inflammable      MotordriTcn  grinding  and  miaing 


Motor-drhm  adding  aad 

macbinea. 


PiiaTocaAritcas  Ann  Btvi  PaDrraeg, 

Arc  am?  mrretiry  vapor  lamps  for      .\rc       I  nci.'uty  vapor  lampa  for 

nurtrai!  woik.  Iif.ntina. 

Ar«  and  mercury  »«por  laar*  'or      lncandeK«nt  lasipa  for  dgifc  roomt 

enlargina.  Mow^rlvoa  drcoUr  bhw  print 
Fana  (or  tapU  diylBf . 


Digitized  by  Google 


Vol  XLVII,  Na  i& 


ELECTRICAL  WORLD. 


M3 


Tmmewu. 

StcTihzTn  rl.  vtriMlIf 

Apjarstut  ior  Uffht 
Vibraiory  mjiw«c(. 
Ekctric  BenUc*. 

Biib  IftqiMOCjr  ctccKMbcunipnitic 


I>niTlm,     MB  HotttTJIL*. 

Hot-air  AvparAtut. 

Elednc  furnace  (ar  drnttiu. 

IVntal  mocor«. 

CooUnc  of  frvrV  patients  bjr 
blowing  against  wet 


fans 


FtMrnis  Mnu  *»b  Wood  \S'oauas. 

Glue  oot  beatera. 

St<^isiin(r  lumber. 


Power  lor  dtcbte  ud  •>icit»«M» 

matic  awlidifs  aad  lifMll. 


Uolor«  for  driTia(  • 
Fan  blowers. 

Platikc  Woskb. 
Uotor-driircB  plating  djrnaaa.  MoU>r-driireii  bumialMr 

Fumm  *m  HMwam  Omen. 
MMor^rivMi  prratna.  M.^inr-^ltivrn  pUte  _ 

MtMrdriW  WMM.  l  am   lui  vcttt>latla( 

RMMFAV  IktULOCIUJIO  PUkllTS. 

Skdric   lighting  of  nMA 
(nunbore  stgiials. 

Malor-dtiven  conpreawri  (ur  eotn-     Muiur  drive  for  all  BMcbiBcry. 
■ir  dcraiai. 

itm  lan  Af aanfcvn. 

Dnricca. 

Sealing  was  beater. 

Hot  needle  for 
Cigar  lighter. 
Nursery  milk  wai 
Pantry  plate  waf 
Electric  radlMar. 
Wann  nic. 
Foot  WKMT. 

M*  Anuntim. 

Lighting. 
IVcofstive 


Flat  iroaa. 
Heating  pa  , 
Curling  irva 
Chalinir  dialiea. 
CaCee  percolators. 
ZBC  botlers  and  lighl 
TUea  forwarbnenta 
Baavy  cooUflf  dcviMa  Ite 


Portable  lampa. 
P'lrvh  [ami's. 
Private  yard  liin^s. 
Stable  lampl. 
Tennis  court  latapa. 


for  ipsrial  oc- 


Fsna  for  co^lina  in  hct  Tunth.r 
Fans    to    force   circulation    ind  in- 
create  hcntine  capacity  of  radia* 
tor»  In  winter. 
Fans  over 

furniih  ctrculalfon. 
Fan  in  cold-air  pip*  of  boMf  fur- 
nace to  force  ciNatadea  la  mi- 
tire  house. 
ftam  M  haami  dtylf  toaMfT. 


ptM  r»  A\o  .\r»aTI 
M.'i'jT  .\ppIications. 

Water  pumpi 
Motor  driv 


("^afle 


liable. 

Motor-dnvcn  pump  for  TSt 

cornpm»ed  air  dtonmg: 
RcfriiteTator   ice  " 
Sewitia  mactitne 
\Va<ibing  machine 
Dumb  wailtr. 


Malar  for  lit,  ruaai  freeacr. 


Decorative  and  display  li^htinK. 
Air  oonpresaon  for  ptunpinff  beer 


Orflni  Uowar. 

Sauwits. 

Fans. 

( iirar  lifters. 
Shalnrg. 


Cketric  prr.»lll|r 
Sewing  macbinei. 
"  '■  eunera. 


of  all  marhmcT.v 

Tmixws.  Hatttas  asd 


Itl.iclicfs. 
Hat  eleanera. 
Fani  for  drying. 
Waitiinr  machines. 


Tiuriico  t 


lSotar«pcnS]  loSc't&flin, 


i  ctj»;a«rH  Urrici& 
Fans. 

TnsATsis  axo  H«ua. 

ElKiric 


a  very  simple  one.  AH  iie  needs  h  one  of  the  otilfits  consisting 
of  a  pocket  case  containing  cards  -  In  5  in.  in  ire,  with  gtlide 
cards  for  the  days  of  the  ucck  and  a  desk  tray  with  daily  and 
monthly  guide  cards.  This  equipment  will  enable  him  to  see  his 
"prospects"  regularly  and  take  almost  no  time  to  keep  up.  While 
bbnk  cards  will  answer  very  well,  quite  a  saving  of  time  will 
malt  from  having  them  printed  with  a  form  similar  to  Fig.  i. 
The  back  of  the  card  can  be  aied  ior  memoranda  of  estimates 
ghrcn  oa  cost  of  wiring,  power,  cle.  It  is  not  likely  that  lie 
will  ooadnct  nradi  of  a  nail  fampaign.  or  dnt  aocb  •  eomse 
wonid  be  advisable.  He  should,  however,  distribute  such  mcur 
tars  advertising  eleetrie  cooking  and  heating  utensils,  tuta-down 


Starting  a  New  Businegg  Department. 

By  W.  H.  Wi.Nsujw. 
There  is  one  point  which  the  manager  of  a  cent  nil  station  who 
intends  organizing  a  new  business  department  should  carefully 
consider  before  adopting  any  so<alled  system.  This  is  that  the 
■iae  of  aad  local  conditions  af  eeliiig  hb  atatios  moat  detemine 
lugely  the  methods  to  be  emptoyed.  la  coaridering  tUs  question 
h  wHl  be  advisable  to  '  '  ntral  statioas  into  three  classes, 
each  of  which  demands  1  -.c  1  different  treatment  of  the  new 
bvsincss  (irublem,  and,  incidentally,  of  many  others  as  well. 

First,  there  is  the  very  small  or  "one-man"  Station.  Here  any 
elaborate  system  of  records,  however  good  in  itself,  likc!y  to 
result  in  a  waste  of  time  which  could  be  better  employed  in 
good  plain  'linstling."  This  must  aet  be  understood  as  mean- 
ing OM  the  Bup  in  charge  of  a  very  imaU  phut  ihonld  not  go 
iigrsleaKtieallyshnt  awrely  that  hit  qrstcm  dMoId  be 
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lamps,  motors,  etc,  etc.,  as  c;in  'c  iibt.iiiied  without  cost 
from  manuiaiiurers,  and  while  many  of  these  can  be  left  when  he 
makrs  Ins  fiiV.-i.  it  is  suggested  that  he  occasionally  nail  then, 
using  his  cards  as  a  mailing  list. 

At  the  opposite  extreme  from  the  'Hme^aaa''  pbat  ia  the  wy 
large  atatioa  where  1  veiy  claboiale  qnlem  of  records  ia  aeee»> 
saty  aad  where  one  or  more  men  (in  addition  to  the  field  force) 
give  the  new  busine.ss  department  their  undivided  attention. 

Between  these  extremes  lie,  perhaps,  the  majority  oi  plants,  the 
stations  which  are  neither  very  Isrgc  :,or  very  small,  "between  a 
horse  and  a  pony,"  as  the  old  saying  is ;  w  here  no  one  man  can 
carry  all  of  the  prospects  under  his  hat,  and  yet  where  a  regular 
department  ia  out  of  the  question.  This  third  division  should, 
aa  a  matter  of  fac^  he  again  subdivided,  and  it  is  in  this  clasa 
that  mittakca  are  noet  likely  to  be  made.  On  the  one  head,  the 
rather  oibU  atationis  apt  toadopt  a  tyitcm  whidi,  a*  hat  alrcndr 
baea  auggeited  io  these  columns,  is  so  daborate  and  requires 
so  much  time  that  it  will  be  a  failure  because  it  will  not  be  kept 
up.  On  the  other  h;.n;l,  llu-  (■riti-.^arativcly  large  Station  tnay  fail 
to  get  the  best  results  beiau^e  its  data  are  not  complete  and  its 


TO.     CUD  nnix  ov  taoancnvs  ctf  timtns. 

jii;iv[iccts  arc  not  •-eeii  frequently  enough,  DisrcKjr.jing  all 
v.in.itions  in  local  coiidit:on,  however,  there  ,ire  a  lew  underlying 
prmciplts  that  apply  to  ail  alike.  There  is  nothing  like  personal 
solicitation  to  get  results  and  a  beautiful  office  system  without 
good  solicitors  will  be  a  failure,  more  or  less,  whiie  good  solici- 
tors will  get  resuha  even  with  no  «yalcm  whaievar.  Unqoet- 
t,  this  cosntinatioB  of  good  nea  gnidcd  and 
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directed  by  a  Minplr  but  efficient  office  e«jtii|>tiiciil  and  backed  up 
by  a  thorotigh  follow- up  tystcni  by  mail  is  the  only  tflie  method. 

As  involving  ilie  IcMt  clerical  labor  'and  therefore  the  greateit 
lilttlilMMd  of  being  pnpttfy  kept  up,  tlie  following  is  tnggetted 
u  «  aKMlifkition  of  the  foHow-np  system  outlined  in  an  editorial 
in  the  monthly  cation  of  (be  Euctucal  Wormi  for  Febniar>-. 

First,  an  alphabetically  kepi  card  injex  of  prospects,  ilu-  lard^ 
to  be  numbcreri  arros«  the  lop  from  one  to  thirty -one  (see  I'lg.  2) 
and  hearing  aside  from  this  only  name  and  address.  By  placuig 
projecting  metallic  m;irkers  on  the  cards  over  the  desired  date, 
all  prospects  demanding  attention  on  a  given  dtte  cm  be  at  OnOC 
located.  Second,  a  series  of  manila  folders,  alio  alphabetically 
filed  (Fig.  3)  to  be  uicd  as  described  in  the  editorial  referred 
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to,  but  having  printed  on  the  front  a  blank  for  such  iniormation 
as  is  desired,  including  the  record-  of  form  tetters  and  advertia- 
ing  matter  sent,  vi«it«  mark-,  etc  It  will  he  obeenred  that  this 
differs  from  the  oriKin.il  plun  in  havint;  all  of  the  infonrunian  in 

or  on  the  folder,  «hile  the  card  reci>rd  i".  a  simple  in<leN  .md 
■'t;clcler."  The  fc-Uo\iing  will  make  clear  jii>t  h'>»-  ibe  outfit  is 
handled ; 

The  files  containing  the  cards  and  the  folder^  are  placed  side 
by  side  on  a  desk-  and  the  firtt  card  bcarioK  a  marker  over  the 
eurrtnt  date  lilted  up  far  enongh  to  reveal  the  name;  the  folder 
bearing  the  same  name  is  then  removed  from  the  file  and  placed 
face  downwards  on  the  taUe;  next  the  m.-irker  ftn  ibc  card  is 
moveil  to  the  next  date  on  which  the  pro^i>rv-l  i?  to  approached, 
.itid  the  card  fni^hcd  d^jwii  mto  place  When  this  has  been  done 
«ith  .t'I  the  r.uiN  iit.iniiK  niaikvrf  ■nrr  the  current  date,  the 
i'lldfrs  are  ;l^  a  nt.iiling  ol  "c.iIlinK"  '.I'l.  proper  notations 

111  I'll  or  coi'n^-  <it  Icfirs  attached  aii<]  tlie  dfldrt  icstorcil  to  its 
pr'.|ifr  [.l-irc  ::i  llir  file  ^tr•l;d  markets  of  ilifl< n-irt  inluts  may 
be  hAd  so  that  tf  It  IS  desired  to  keep  !>e|i»ratc  the  mail  <olU>w*itp 
•mA  the  perMirat  soliciLniin  dates  the  Kinie  card  index  may  be 
ii>.e<l  for  Ivjih,  fa»-l]  card  iMrartuK  im'>  marker*. 


The  Over-Advised  Central  Station  Manager. 

John  Ckaio  Hammonu. 
Pity  the  poor  cenlral  station  man.  He  is  a  victim  of  "advice," 
'  "wtcstions,"  "exiH-rt  knowledge"  these  days.  "Do  this;  this 
IS  the  way  to  increase  your  businesi."  "Ah,  no;  that  la  not  ibe 
w.iy :  it's  this  way."  "Do  it  that  «ay?  "Ho,  my  dear  vidltiiw  not 
that  way,  but  this  way." 

This  is  not  in  any  way  an  attack  on  the  methods  of  "ekperl 
advisers"  in  the  advertising  world— not  in  the  least— rather  it 
it  an  appeal  to  the  eenlial  station  man  to  do  a  bit  of  thinkttif 
on  Us  own  "boali.''  It  $ae»  without  saying  that  advertising  has 
become  one  of  the  arts.  The  average  central  st.ition  man  has 
not  the  lime  or  knowlcdRC  1  .ii  jn-lv  c  >  r;  lii~  advertising. 
Bnt  should  he  advertise.*  1  ,-<c  '  j.-xpt-ti'.  wuh  um-  voice  will 
say  yes.    That  docs  not  make  it  .so. 

Here  is  the  situation  to-day  in  a  few  wordi:  The  avcraRr 
central  station  man  wants  ii>  increase  his  business  if  he  can. 
Henry  L.  I>ohcrty  was  one  of  the  first  central  station  men  to 
•  lemonstraic  it  could  be  done  by  nesv  business  methods,  and  by 
a<lvcnising.  Mr.  Doherty  made  a  study  of  advertising — he  se- 
cured the  advice  of  experts  and  when  he  did  not  like  the  advice 
of  the  "experts"  he  made  it  his  businen  to  point  out  where  and 
why  they  were  wrong.  Every  central  station  man  cannot  do  what 
Mr.  Doherty  accomplished.    The  reasons  are  many. 

The  Sticcess  of  Mr.  Doherty's  efforts  started  the  ball  pjllinu: 
•'advisers''  came  lo  the  front  f  ire. 

"if  Doherly  can  d<i  it,  we  c^ii ;  wx  will  follow  his  tip."  was  the 
comment  of  oiher  cenlral  Haliim  managers  and  in  the  end  they 
employed  "experts."  '1  he  "experts"  worked  on  the  theory  that 
all  cases  were  alike.  Hiey  discovered  that  tlit»  waa  not  tfUC— 
the  central  station  man  paying  for  the  knowledge. 

One  by  one  the  "victims"  were  gathered  in  and  "advised." 
Some  gKw  weary  of  advice— gave  it  up  and  declared  advertising 
lira*  a  failnre.  They  were  wrong.  Advertising,  if  properly  car- 
ried on,  is  a  success. 

The  central  station  man  must  buy  machinery.  He  buys  other 
eqoiptneni,  then  he  has  to  supply  electricity  to  the  consumer. 
There  you  have  the  ■start— what's  it  costing  him  to  deliver  a 
kw-bonr  ' 

He  must  sell  electricity  at  a  profit- !n  u  i:  1  !o  sell  all  be  can 
make.  His  <|emand  umler  normal  •  ,  inliiinii  1%  so  much — 11  he 
could  get  other  om-itmers  he  coiiUI  iiitreair  Ins  gross  income,  s.-iy. 
$30,000  a  year. 

The  advice  expert  will  outline  a  campaign— he  will  say  that  a 
year's  campaign  on  the  folhsw-up  prjndpic  will  cost  5'->  much. 
The  cost;  lay,  is  liS^  to  itftfiOQ  a  year— nwre  for  larger  stations, 
less  of  ooorte  for  smaller  ooes.  The  figures  look  good— the 
words  are  sweet— the  advice  nqnterioua,  the  ads  funny— maybe 
catchy,  bright,  and  all  that. 

"My,  those  are  clever  ads."  sighs  the  central  station  man.  "f 
can  see  that  $50,000  gross  coming  in  and  it  will  only  cost  me 
$5,000  to  get  it.    M'.-  ('  r  iIk'  $^o,..««i  " 

Yes,  there  arc  cases  ol  that  kind-  many  of  them.  Did  the  ad- 
vice e.xjiert  s.|op  to  think  what  it  was  going  to  cost  in  the  way 
of  fuel  -  to  u»c  in»t  'mi-  example— to  make  the  cNtra  current? 
Not  he.  Maybe  the  central  station  man  did,  but  he  was  carried 
away  with  the  Rlittcr  of  words^the  "catchy"  saying-  They 
were  "cute"  and  clever.  "Cttte"  adS  newer  won  an  extra  doll,^r 
for  a  central  sution.  The  manager  may  think  so,  but  let  him 
dig  deep  and  he  wiXl  bt  surprised  at  the  loss. 

The  average  advertising  expert  knows  iKidiing  of  the  electric 
business.  He  knows  he  has  accomplished  certain  things  with 
other  stations — he  says  he  can  with  your  plant. 

Can  he?  He  will  answer  and  try  lo  demonstrate  be  can.  Very 
(i'"Hl  Hut  don't  lake  the  advice  the  first  moment  Let  iT  re^t 
in  your  desk  for  a  week — two  weeks  are  better.  Things  look 
very  clever  sometimes,  at  the  first  btnsh;  they  are  silly  a  week 
later. 

The  advertising  experts  who  arc  iiisinictitig  the  cintral  stadon. 

man  to-day  will  (eathcr  their  own  nest— will  make  their  bu»iness 
one  of  to-morrow  rather  than  one  of  tO'day— if  diey  will  stop, 
and  wcijrh  the  situation. 
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CiMpenitioD  it  a  fine  thing.  Bnt  wdgfa  matters— know— ymi 
«m  kiHiw.  Go  deep.  Don't  diink  all  central  station  men  are 
fooiith.  They  are  not  One  whrcrtising  expert  tried  all  idndi 
of  adrertisinf  on  the  public.  In  the  jumbl«  the  butniets  in- 
creased. He  confessed  that  it  was  luck. 

"What  I  didn't  know  .iboiil  the  biisincs*  was  a  crime,"  he  iaid. 
"I  had  extr.T  cuii  .i  l-  I  nearly  I.-iughrd  over  some  o{  my  bright 
ide.is  and  saying.-.— they  were  so  fminy.  I  "should  have  been  put 
in  troni.  but  I  learned.   I  Dttidied.  I  know  a  bit  ditTcrcnt  to-day." 

That's  all  true;  he  should  have  been  put  in  irons.  But  he  haif 
In  lr,ini  -K)  do  ali  central  station  man.igers.  ro-d.ty  some  ad- 
verlinng  managers  are  being  '"cute";  you  don't  have  to  be  cute 
to  get  busiress  Rather  give  the  central  sbiticm  man  a  bit  more 
credit  for  having  horse  seme,  and  you,  Mr.  Ceotiil  Stttitm 
Ifan.  don't  be  ndaltd  hgr  brighl  ada.  Weigh  the  canqwign  well; 
let  the  ideas  and  suggeitions  rcamin  ia  jtmr  desk  tor  a  wedc 
Ask  qmitMns ;  me  the  eonmMa  senie  that  made  yon  a  manager. 


Interior  Organization  of  Lighting  Companies. 

1  lie  iuuject  oi  cumt>aiiy  urganiitation  was  taken  up  recently  in 
an  address  to  the  agents  of  the  Edison  KIcclric  Illuminating 
C'inipany.  of  Koston,  by  Mr  R.  S,  Hale,  the  general  agent.  He 
made  an  analogy  between  such  a  company  and  that  wUeh  is  per- 
haps the  oldest  organiiaiion  in  the  worM— «n  army.  This  theory 
of  an  army  ecgaiiintian  had  Tuttnlly  been  carried  out  in  the 
Bo^n  Edfton  «atcm,  Prealdent  Edgar,  the  commander-in-chief, 
having  besides  his  own  %t»1t  or  executive  bureau,  four  bureaus 
under  him  -  cnri'.triictior!,  ,iur1:;fi.|{,  pMniiasing  and  operation. 
In  each  bureau  iher«  an;  '■■■(5.  i;nli  .vith  ifs  departmental 

head,  and  m  each  department  thcTc  arc  Jivi  -i  m,  with  j  .livisional 
head,  while  in  some  divisions  there  arc  what  might  be  called  sub- 
divisions. The  point  was  that  while  there  was  delegated  au- 
thority and  reiponsibihly  everything  in  the  final  analysis  went 
back  to  the  one  bend,  so  that  every  single  thing  is  done  Subject 
to  the  chiefs  approval,  and  theoretically  every  order  either  comes 
fram  him  direct  or  is  given  because  he  has  authorized  it 

The  keynote  of  flils  work  it  as  fbllowt:  "Decide  for  yourself 
everything  you  are  authorized  to  decide,  and  whatever  you  do 
keep  your  chief  in  touch  with  what  you  are  doing.  And  further, 
when  you  do  decide  for  yourself,  don't  consider  yourself  alone 
or  your  department  aloi.r,  but  try  10  make  things  work  smoothly 
for  everybody  in  the  company." 

With  regard  to  the  «-ork  of  the  agents.  Mr.  Hale  stated  that 
they  had  divided  the  territory  into  districts  and  assigned  one  or 
two  agents  to  cach  district.  The  district  agents  arc  supposed 
to  look  after  every  cuslomer  and  prospect  in  their  district  Forw 
merly  they  looked  only  after  certain  clauses  of  business  spedfioilly, 
bat  now  the  tocaJ  agcat  is  Mppoied  lo  find  and  get  every  bit  of 
twsineu  (haf  there  T«  in  tirs  district '  It  was  too  mnr^,  however, 
10  expect  the  same  riKin  1  1  rl  -i  a  i  ontract  with  a  bi^:  <;ia  «  .  ids 
house,  lay  out  the  liglitiinj  i  1  a  saloon,  or  plan  an  init.tlk.ijyn  of 
motors  in  a  factory.  Hence,  in  addition  to  the  district  agents, 
they  had  specialists  Thus,  for  example,  if  the  diNlricI  agent 
sees  the  chance  to  get  in  a  big  sign  he  can  start  the  ball  rolling, 
bnt  can  call  in  the  sign  specialist  for  assistance.  He  need  not  be 
worried  about  the  credit,  for  the  report  will  take  care  of  that. 
In  some  cases  it  is  easier  Hut  the  special  agent  should  handle 
the  bttsiness  eitdasively  since  one  man  should  so  br  as  possible 
bt  niciy  Mipomihie  for  the  dealing  with  Ihe  faitfendual  cus- 
tomer. In  nke  manner  the  specialist,  if  he  sees  flie  dianrc  to  get 
in  a  gotid  piece  of  work,  should  not  let  it  go  by.  In  n-.hi  r  ,\.  iTd5, 
the  who!e  of  the  work  should  be  team  work.  "W'c  want  aiJ  the 
business  and  «  e  must  help  each  other  to  get  it.  Never  mind  if 
the  credit  goes  elsewhere,  yon  will  get  it  in  time  and  it  will 
count  all  the  more  if  your  chief  thinks  of  you  as  a  man  who 
IS  keen  alter  getting  business  for  the  company  and  has  no  recol- 
lection of  your  taking  up  his  lime  with  claiming  crt'dit  for  work 
that  has  happened  to  get  in  imder  another  agent's  name."  Mr. 
tide  dosed  hr  inristing  upon  the  ntmoit  courtesy  and  oonsidera- 
lion  being  shown  to  a  cnstonier  or  a  prospect. 


Lamp  Hour  Cliarges  in  Municipal  Plants. 


A  study  of  electric  lifting  dwsges  m  mnnicipal  plants  shows 
that  the  oooaumer  ia  often  obliged  to  pay  a  higher  prkx  per 
lamp-hour  under  the  conditions  of  public  ownership  than  a  cen- 
tra! station  would  charge  in  the  same  territory.  An  invcstiga- 
litm  recently  made  of  the  cost  lo  the  consumer  per  lamp-hour  in 
several  Massachusetts  cities  operating  municipal  plants  brings  to 
light  some  extremely  interesting  data,  in  comparison  with  the 
rates  of  the  Kdi.son  Electric  Illuminating  Company,  of  liav.i  n 

Tests  upon  represenlabve  lamps  obtained  from  lh«  different 
municipuliiies  *Uowed  Current  consumption  varying  from  340 
watts  per  candle-power  to  3.66  watu  in  the  'i6-Gp  site.  The 
standard  iti-cp  iampa  supplied  by  die  Boston  Edison  Company 
have  a  current  consumption  of  3.1  wattSi,  so  that  the  municipal 
plants  examined  ail  supplied  lamps  of  from  9.7  per  Cent  to  t8  per 
cent  brger  energy  consumption  than  the  Ediion  lamps.  In  only 
two  of  the  plants  considered  are  lamps  renewed  free  of  charge  to 
the  consumer,  ili:'  1  .fi  i  being  obliged  tf^^  i-i>  fr  lu  -0  to  25  cents 
in  all  the  otl.  r  iii"..JI,.i'ons  for  cvcr«,  «  [iinii  |iin  iu  service 
The  tendi'm;.  tin-  11  iluy  :-  iMMr.ill;,  li.u.cl  lieMt:ili-iii  on  tli<: 
part  of  the  coiisiinier  to  replace  iasi.ps  who.se  usciul  l;fc  li.i'i 
pa.ssed,  ih"  result  being  that  the  actual  amount  of  light  purch;i-if! 
r<i't-  tr-o  much  in  comparison  witJi  the  central  station  rate  on  ti  e 
I'tvc  r-:iiswal  basis. 

The  actual  cost  per  lamp-hour  should  include  the  expense  of 
renewals  as  well  as  the  electricity  charge.  In  Hgurhig  the  coal  the 
life  of  each  t6-ep  Istdp  wss  asstttiwd  to  be  600  hours.  Tlie  fol- 
lowing comparisoiH  thcnobtani: 
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The  primary  lamp  non-contract  maximum  rale  of  the  Edison  . 
Electric  [Ihiniinaling  Comii  i"?  ^  B  -I'ln.  is  .9  cent.  The  sec- 
ondar>'  rate  is  .6  cent,  making  an  avfrage  residence  rate  of 
about  .S  rent  The  company  renews  lamps  free  of  charge.  Stores 
burning  lamps  two  hours  per  day  or  more  can  buy  electricity  on  a 
contr.nct  basis  giving  a  net  rate  of  .7  cent  per  hour  or  less.  The 
"economies  of  municipal  ownership"  do  not  seem  to  materialize 
extensively  hi  the  light  of  the  above  figures. 

The  investigation  also  included  a  series  of  recording  wiltlMtiir 
readings  derived  from  commercial  municipal  circuits  at  points 
considered  lo  be  representaliv ■  if  ri.ttage  pressure  conditions. 
In  only  two  platil-'  out  of  T<i  1  me  ;  was  the  regulation  first 
class  on  t!iv  n  r,  I-  M n  iii  iii^  rl  if  duration.  The  average 
variation  in  voitage  from  the  mean  tliroughoul  the  day  ranged 
from  i  volt  to  3  8  volts,  Extreme  Vciriations  as  high  as  ij 
volts  were  noted  in  individual  cases.  Under  such  conditions  Ihe 
isse  of  high-efficiency  lamps  is  impracticable,  which  is  only  an- 
other way  of  saying  that  tlic  actual  cost  of  light  is  certain  to  be 
mudi  largier  with  poor  than  with  good  teguhition,  as  far  as  it 
hears  upon  the  mdividual  ennsumer.  Hifh  voltaae  ihro«|dKNit 
the  day  is  (iiihle  to  he  disastrous  to  the  life  of  the  lamps;  low 
voltapi  ^liiriiii:  III!'  <  I'  ly  :!i -niiiii;  1  is  not  so  objectionable, 
but  dnriii:i  iV.i  ;n:i.\muun  1ik;htiiiL:  I'j.id  from  "  10  <)  p.m.  it  means 
vcr',  iiiisirii :  i.ictory  illumiri.irn-ii  I. .mips  of  8  and  10  cp  are 
more  susceptible  lo  the  baneful  inliucnce  of  poor  regulation  and 
their  delicate  filaments  are  more  easily  broken,  while  for  equal 
efficiency  their  life  is  shorter  than  the  life  of  l6-cp  lamps.  These 
lamps  should,  therefore,  be  selected  in  oompanttivety  low  effi- 
ciencies if  the  regulation  is  inferior.  The  moat  satisfactory  and 
economical  lighting  it  not  secured  by  forcing  the  lamps  during 
the  peak  load.  The  influence  of  voltage  variations  upon  the  liie 
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of  3.1-watt  iKnjw  may  be  cited  in  conncciian  wtlli  the  qneaion 
of  ngublioa: 

I  •<  P«pe«Mi|i  of 

olii.  UMfid  Ufiw 

«»••  m 


MM 


5t» 

w 
40 


The  enormous  importatKc  of  steady  volt.-ige  at  the  consumer's 
etti!  i  .f  t!ic  liin  1-,  ;,(if i^rcti:  (roin  these  figures.  There  is  Ccrinnly 
room  <or  much  improvement  in  ibe  plant*  studied. 
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u.i  Electrical  .Association,  Mr 

with  the  above  liile,  which  i> 


At  the  recent  meeting  of  the 
Prank  B.  Rac  presented  a  i  .ip 
reprinted  below : 

A  nrreat  deal  h:is  bccti  hcarii  wiiViin  Vat  paH  tew  months  on  this 
siibjftt  o{  advcrtisitig.  The  ;cdiiiiL';i!  press  has  been  fnlt  of  it. 
Advertising  agencies  have  bombarded  you  with  it  In  yottf  per- 
sonal meetings  and  conventions  you  have  discussed  anil  argued 
it.  Advertising,  in  short,  it  the  talk  of  the  hour  anuMw  electrical 
men-the  fad.  "Where  will  it  all  Icadr  yoa  ask. 

It  wiU  lead  to  this:  the  butiiMss  of  nanubcturiiif  and  tmifcet- 
iac  ciMtrie  cnrrent  wDl  become  as  other  bnstnessea.  and  it  win 
he  adtrcriiaed  as  other  businesses.  The  trouble  just  now  is  that 
central  station  policy  :ir.ff  practice  is  changing  10  meet  new  con- 
ditions. Heretofcrc.  f  ii=.inoNs  hsr  come  10  you.  Hereafter,  you 
must  seek  busines'  is  thv  meaning  of  all  this  furor. 

.\<lvf rtising.  when  5trt,ofie<]  of  its.  trappirgs  .irnl  jjilt,  ii  a  very 
plain,  <::in;nit>n-<cnfe  biiiir.rss  ptoposition — a  proposition  of  Sell- 
ing go<)i|s  While  it  uciKiI  sc>-.n  that  this  is  simple  enough.  <inj 
obvious  as  the  first  proposition  in  peometry,  it  is  a  fact  that  only 
a  very  small  percentage  of  SO  C.i  lc  J  advertising  conforms  to 
this  definition.  On  the  contraTy,  the  fundamental  prindfle  has 
been  ao  hidden  and  befogged  by  a  naae  of  h^h-aoonding  worda, 
that  not  one  man  in  a  thousand  of  thote  whn  foot  the  bills  know$ 
what  be  ia  trying  10  accomplish,  or  is  paying  others  to  accomplish 
for  him.  He  staggers  along  blindly,  believing  that  any  sort  oi 
annottncement  regarding  his  business  is  adxrrtislng,  and  the  more 
startling  the  form  and  wording  of  thi«  announcement,  the  better 
advertising  he  believes  it  to  be.  Just  .is  u]r>]  worshippers  of  old 
clothed  their  religion  in  fearful  mystcrv  ;  \ pressed  it  in  awe- 
inspiring  p.igeantry  and  ritual,  so  the  ad  man  of  tO-4ay  shrouds 
simple  truth  in  a  garment  of  the  incxplkaUei  and  sajtt  aaub 
of  nothing  with  pomp  and  ceremony. 

There  is  just  one  mystery  in  advertising— the  mylteiy  of  the 
yeraonal  cqoation.  Advertising— real  advcrtisiiiff— is  good  or 
M»  flolr  as  the  man  who  prepares  it  is  gifted  or  not  gifted. 
Words  are  in  every  mail's  mouth,  bvt  every  man  cmnot  be  a 
PUrietc  Henry,  A  pen  is  in  every  man's  hand,  yet  every  ni.m  is 
not  a  Shakespeare.  The  tools  of  .nlvf ri.M'ii,:  nrr  witliin  (viv, 
man's  grasp,  yet  very  few  men  cnii  wa'.c  .111  itTcclivt  a-.l'.crust;- 
nu  nt  It  is  well  fcr  lis  to  f  1  eni  ' ■  at  once  th.-it  the  gift  to  see 
and  exprei*  in  aiU'crtiscmeius.  the  possibilities  of  a  business  i* 
rui  more  cummon  than  the  gift  tO  see  and  express  in  flOCtry  the 
inspirinR  beauties  of  nature. 

Advertising  has  been  likened  to  salesmanship— salesmanship 
on  paper  is  the  expression  of  a  clever  ad  man.  For  practical 
ynrpoics  this  is  a  very  good  de6»ition.  Fortheiniore.  it  beara 
ottt  what  I  have  already  aaid.  You  have  all  listened  to  the  clever 
aaleiman.  He  came  nnknown.  unastod.  and  miannonnced.  His 
dress  and  appearance  were  his  credentials;  a  bright  word  his 
inlrodiietion.  In  terse,  clean  cut  English,  he  told  his  story:  with 
convincing  loyic  he  drove  home  his  argument ;  with  undeniable 
amiratice  he  «'>l:cited  your  business.  Tact,  courage,  good  breed- 
ing stamped  each  word.  If  he  li  l  no:  uet  an  order,  he  left  an 
indelililr  inirre«<ion  of  the  worth  of  his  gooJs.  Perhaps  you 
difl  nrii  want  t"i  Imy  ihem— for  any  otie  of  a  lfioii«.-*nd  reasons  - 
btit  sooner  or  later  his  well-delivered  arguments,  his  taaful  in- 
sisianre,  will  win  you.  You  «-ttl  boy. 


What  were  this  salesman's  qualifications?  He  was  ustefuliy, 
«r  at  least  decently,  dresaed;  his  intrednetioa  oomouuided  yonr 
attention;  Ma  ai|iMKiit  appealed  to  your  reason;  Ua  tact  and 
cleverness  assured  him  a  Alture  opening  if  not  an  irnmedjaia 

sale.  These  are  the  qualifications  of  a  successful  salesman.  Thcy 
are  the  qualifications  of  the  successful  advertisement. 

My  paper  was  to  be  ilrvolctJ  to  advertising  method,  yet  I  have 
spoken  only  of  advcrtisinjj;  ni.itier.  I  h.ive  done  this  with  pur- 
pose, for  unices  tlic  m.-t;cr  -.s  'ifilit  no  nirilvj..!  .vill  avail.  Re- 
sults of  a  sorry  sort  will  come  irom  almost  any  advertising,  just 
as  sates  will  be  made  from  almost  any  salesman;  but  if  you  are 
to  enter  this  field  with  an  idea  of  profit,  let  me  exhort  ytra  to 
pay  the  hnllt  of  your  attention  to  matter.  The  need  of  method 
will  be  adf-cvidenL 

It  nmat  be  naderslood  that  the  baclcbooe  of  your  huainca^ 
gettkc  department  is  the  solicitor.  Advettiaing  ean  persuade  a 
man  of  the  advantages  of  your  service ;  can  convince  Mm  that  he 
nscds  it ;  cut',  crystallize  his  desire  into  an  immediate  demand  for 
siiccific  ini:  r:;..-il!on  touching  his  individiul  wants;  but  it  cmnot 
figure  his  inst.ill.il-r.n,  nor  secure  his  sign.itiirf?  to  r<  rontr.ict. 

Granted  Mi.it  :.nu  li,ivo  intelliijent  and  inicrgclu-  snlicitors,  the 
adverti5Lii(j  will  dcfifrnril  to  bring  the  prosppcts  to  tlu-  point 
where  it  will  require  the  least  aniounc  r  f  the  solicitor's  time  to 
close  a  contract  To  do  this  is  not  the  work  of  a  single  adver^ 
tisement,  nor  of  a  number  of  ilivcrsified  and  disjointed  adver> 
tisemcms.  It  is  the  work  of  a  long-ooatinucd,  regular,  qralcnatic 
advertising  camjiaign. 

It  is  here  that  the  average  lightnig  man.igcr  interposes  ohfee- 
tions.  lie  is  pcrfi-ctly  wi;'.ing  to  take  a  "flyer' — to  :-cnd  out  t'",rce 
or  four  maihiig  cards,  pcrhap;,  or  insert  a  so-called  "ciit'^by"  iid 
in  the  newspapers.  Such  advertising,  if  advertising  it  be 
called,  is  the  sheerest  wa^fe  of  money,  Ob>ect  as  voti  will  to 
IhiL-  statement,  if  you  Snt  conip:ire  ;;gain  yor.r  .idverlivit'g  e  un- 
paign  to  the  work  of  the  accompli slied  salesman,  you  will  begin 
to  see  the  reason  of  the  follow-up  method ;  for  your  .sales- 
man doea  not  always  get  an  order  on  his  first  call,  nor  bis  second, 
nor  the  third.  It  may  take  a  half  dozen  calls  to  edtwale 
a  protpeclive  cuitomer  to  the  advantages  of  hia  gooda,  and  to 
trin  his  confidence  in  short,  to  farmg  him  to  ibt  Imying  point. 
Had  the  firm  cmpleyiflf  this  salesman  Sent  a  difliercnt  man  aach 
time ;  had  the  varions  men  employed  ridieany  diflferent  methods, 
it  is  ptob.-ib'c  that  Uttlc,  if  any,  atientioM.  ..vruld  have  been  paid 
to  their  SQUcUatiorss.  P.ut  the  onv  nion,  tlic  one  method,  the 
constant,  aggressive,  persistent  follow  np.  is  what  lands  the 
OrArr     And  thnt  h  wliat  will  l,iro:i  orders  from  advertising, 

'I  lie  matter  of  _=,uch  a  fulk  ■.v--.:;:  canipaikrn  ".lionld  hn  planned, 
|>reparcd  and  systematized  in  advance  with  very  sititt  rcRard  to 
Itxal  conditions.  It  is  in  the  planning  and  system.ituit:g  that 
such  a  campaign  wins  or  loaes^in  the  logical  sequence  of  the  ad- 
vertising used.  The  system  of  handling  inqniries,  of  checking  and 
reviahig  the  mailing  liatt.  of  adapting  the  aoltcilOT^  labor  and 
rcporia  to  the  mutual  benefit  of  todi  aoRdtoir*  and  the  advertia- 
ing— these  are  all  vitally  important  points  to  he  settled  before  a 
single  piece  of  matter  is  issued.  Having  settled  them  the  actual 

f  db  -.v  ..rp  wrrk  resolves  it.scl:  into  the  very  simple  proposition 
tii  seeing  tlwit  tli«  tiialtcr  gcci  out  promiitly  on  the  scheduled 
dates,  that  inquiries  are  carefully  followed,  and  thnt  the  enthu- 
siasm of  the  soliciting  force  kept  at  fever  li<Mt  Wlien  it  is 
understood  that  '.he  ci.i(_-:  ob:ri;t  of  tl;e  ad',<T:t^ing  is.  to  p  on  the 
way,  introduce  and  make  definite  appointments  ior  the  solicitors, 
the  importance  of  having  the  latter  always  aggressive  will  be  ap- 
predated.  The  actual  business-getting  mttst,  and  always  will, 
rennfai  wlA  1S»  aeHciting  force. 

"Modem  Methods  of  Advertninc,''  so  &r  as  the  central  station 
is  eonccfucd,  tneans  merely  that  yoa  nguiarlir  and  pcniDtanlty 
keep  the  advantages  of  your  service  before  every  prospective  cut- 
tomer  within  reach  of  yonr  mains.  That  soch  methods  can  he 
profitalilv        pti  .l  1  ■.'  ihr  ^nia'lcr  plant?  has  been  demonstrated. 

But  a  waniiitg  should  be  sounded.  Do  net  make  yc-ur  a.iver- 
tibins  too  elaborate,  or  too  voluminous,  nor  waste  it  upon  ill- 
choscn  lists.  Above  all,  do  not  allow  it  to  be  designed  bv  an 
advertising  man  ignorant  of  the  ethics  of  the  bKlitin?  luis  ness, 
)r  by  a  lighting  man  lacking  in  advertising  genius  and  ex* 
prrience. 
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Shall  Central  Statiom  Sell  Appwatiu  ? 

By  T.  U.  Vmtem. 

In  view  of  the  agitotioo  bow  bcinig  nwde  by  variotu  advertiung 
eoraponiei  and  cooperative  assodaHoas  w5t1i  a  view  to  having 
central  slatioiis  and  manufacturers  iinJirtaKt  cxic,:i^ive  general 
publicity  advertising  plans  so  as  !-  f.liRitc  tht-  pttljlie  to  the 
greater  use  of  rltx-incal  afip.it.ilu;..  ^^o-,i;ii  ;;  no;  (,t:  well  v,  t\:^U'i 
some  time  in  .irmK^mg  th<-  jncscjit  trade  conditions.'  Heiore 
spending  !,ir«c  suids  cf  nu  ncy  and  a  great  deal  of  time  and 
energ>-  in  endeavoring  to  build  op  business  from  the  user,  it 
would  scero  that  the  common  sense  thing  to  do  would  be  to  first 
jnit  the  business  that  is  already  developed  on  «  tmsinov-Uke 
and  pn)£Ubte  basis 

ConuiKrcial  conditions  in  the  electrical  trade  are  extremely 
voiatiafiietQry,  the  dealer  and  contractor  camiot  make  enoitgb 
profit  to  eke  out  a  bare  existence;  the  jobber  is  not  making 
CBOOgll  money  to  pay  expenses  and  the  unsatisfactory  profit  made 
Iqr  theie  two  classes  of  dtalcrs  rr-acts  on  tin-  uLinufacturcr  in  .1 
continual  pressure  for  lower  prices,  which  results  either  in  an 
unhealthily  low  margin  of  profit  lo  the  mnulaetttrcr,  or  a  re- 
dnction  in  quality. 

The  presci.i  uiisailidnti  ry  cornlitions  are  undoubtedly  due  to 
the  fact  th;  t  th?  electrical  business  as  a  whole  is  new.  It  has  not 
been  in  existence  long  enough  for  the  proper  trade  tinea  to  be- 
come ciublished  and  for  the  proper  prinejplea  of  tndiqg  to  be 
■ndentood  and  applied  Iqr  the  Diaafacturer^  joblicrtb  retaikn 
and  central  autions. 

Even  brief  eouaidernlion  of  thii  Mib}cel  wHI  ilMnr  any  im- 
pertial  itivcstigialor  tbat  ahnoit  every  primary  principle  of  eorraet 
merehandMog  Is  violated  bv  all  daises  of  electrical  trade.  These 
conditions  have  grown  up  naturally  encniK'i  ai"J  while  present 
pr.ictices  were  unavoidable  in  the  infancy  ui  sin;  business,  they 
ar.'  Ii.inniii'.  in  tlic  prrs-m  ''  ige  01  ilevfflopment  and  unless  cor- 
rected will  work  to  the  harm  of  every  electrical  interest. 

.\t  the  present  time  manufacturers  and  jobbers  are  selling  a 
greater  or  less  proportion  of  their  product  direct  to  the  consumer. 
It  Is  no  uniistial  thing  to  find  manufactureTS,  jobbers  and  con- 
tractors ail  trying  to  sell  to  the  same  consumer.  The  jobber  and 
mannfactnrer  commooty  quotes  alnoit  as  low,  and  eoaetimaa 
ftdly  as  bw  prices  direct  to  user  as  he  qiwtes  to  the  daalet 
or  Oe  jobber.  Under  these  ooodltioBS  how  can  a  permanent  and 
suooessfid  bariaeas  be  built  up? 

WMIe  It  is  necessary  to  sell  certain  kinds  of  apparatus  and 
to  certain  large  consum::^  direct  from  the  factory,  there  is  no 
reason  for  cither  the  niarioiaclurer  or  the  jobber  selling  to  tin- 
average  user  at  any  price,  such  malerL.,1  junJ  ipp.irali-v  ,iv  the 
retailer  can  handle  to  advantage.  In  all  other  lines  of  busiiKss 
the  big  outlet  10  the  general  public  is  through  the  retailers  and  the 
priticiples  of  distribution  are  no  different  in  the  electrical  field 
than  m  .tny  Other  line  of  merchandising.  No  electrical  man 
would  expect  to  go  to  a  large  ooUar  manufacturer  or  dry  goods 
jobber  and  be  able  to  buy  half  a  docen  collars  at  any  price.  ^He 
would  be  absolutely  astonished  if  he  fomd  that  he  coaht  boy 
diese  collars  only  at  a  price  lo  or  ao  per  cent  U^ier  than  the 
retailer  paid  for  them,  yet  in  every  dty  in  this  ootmtry  any  pri- 
vate clflien  can  go  to  a  jobber  in  electrical  apparatus  and  btiy 
anythitiR  he  w.ints.  There  may  be  some  except!  hk,  but  'he  nbove 
is  iciUL.nly  the  rule.  Not  only  this,  but  many  of  the  luKe-.'. 
electrical  manufacturers  have  retail  prices  and  will  8<11  even  -.in  ill 
supplies  at  retail.  There  is  no  doubt  but  that  the  wants  of  the 
general  public  should  be  supplied  through  the  local  retail  dealer 
and  the  prices  to  the  public  ^Iwuld  be  sufficiently  high  so  that  the 
selail  dealer  can  make  a  net  profit  .it-ovc  his  expenses.  On  an 
average  the  cost  of  conductii^  a  retail  business  will  be  at  least 
15  per  cent  of  fbe  aalea  and  a  retailer  eamot  exist  mdeis  thne 
ii  aa  avence  margin  of  from  33)^  to  jo  per  cent  between  the 
wholoale  price  named  by  die  nannfaeairer  or  the  jobber  and  the 
retail  price. 

The  writer  was  for  many  years  connected  with  the  largest 
hardware  jobbir.K  hoM^r  in  -.he  woilrf  nnj  hA-i-A  upon  his  experi- 
ence in  that  line  will  make  bold  to  suggest  a  remedy  for  the 
present  deplorable  condition  of  the  electrical  trade.  The  man- 


ufacturers and  jobbers  should  not  .*<11  i;  mail  ul  any  price,  the 
class  of  supplies  and  apparatus  that  can  be.  handled  to  advantage 
by  the  local  retailer.  This  should  cover  all  the  small  items  such 
as  are  in  daily  uio  and  such  as  can  be  handled  by  the  retailer. 
The  retailer  is  not  in  a  position  to  handle  large  apparatus,  neither 
is  he  in  a  poailioo  to  adi  to  central  siatioos,  railways,  telephone 
exchanges,  who  while  strictly  apeddqg  ai«  csnsnnKrB,  an  still 
sndt  large  bayeis  of  electrical  merdwidise  tint  they  pnpeily 
^bonU  buy  at  wfaolessle  sad  at  wholesale  prices  from  the  man- 
■Jaoturer  or  jobber  direct  The  eentral  stations  if  they  sell  mer- 
chandise should  consider  themselves  retailers  and  should  charge 
:i  retail  prorit- 

A  very  jxriiii  iou^  dMlrinc  has  become  current  in  electrical 
circles  to  the  effect  tli;u  the  central  station  is  interested  in  selling 
electricity  and  that  it  can  afford  to  sell  apparatus  and  supplies, 
and  do  coastnictioa  work  at  eost  or  at  a  loss  as  the  profit  in  the 
electricity  evens  matters.  A  moment'a  reflection  will  show  the  ab> 
snrdity  of  this  ressoatng.  If  a  centra]  atatiod  is  a  retailer  of 
merchandise  as  weN  as  a  pndiiecr  of  dsetridty,  it  is  really  hi 
two  .<icparate  budtiessee— It  cannot  expect  to  retail  inerehandise 
any  more  economically  or  wiiti  any  Its-  expcntic  than  any  sim- 
ilar retailer  handling  the  s.ime  vulume.  If  the  merchandising 
part  of  the  busine.is  is  caincJ  on  at  a  "oss,  tlie  loss  rn'.;»t  be  made 
good  from  the  net  profits  n;  the  ni:ii;i;l;icturing  department  and 
the  proper  thiiiK  to  do  will  be  to  ^epariile  ti-.f-^e  two  departments 
entirely,  sell  tlie  electricity  ,it  what  it  .vonh,  make  the 
profit  on  it  an'J  also  sell  the  merchandise  at  the  proper  price 
and  have  each  department  bear  its  own  burden.  If  the  price 
for  electricity  is  so  high  that  there  is  a  satisfactory  pro6t  after- 
making  op  a  large  deficit  on  the  merdnndisbsg  depertment,  the 
company  sfaonld  either  reduce  its  rates,  or  it  diQuld 
retain  the  extra  profit  for  the  benefit  of  its  stockhdiderSi  Addo 
from  any  arguments  as  to  the  proper  accounting  system  to  be 
emp'fV!'il  the  centnil  -.tritinn  acnirJIy  rJoes  itself  injury  by  selling 
appaiiitus  ;itid  suiiplics  at  nr:heaithily  low  prices  to  the  general 
public.  The  most  strriotis  effect  is  to  procure  either  the  active  or 
the  passive  opposition  of  every  contractor  and  dealer  that  hopes 
to  make  a  living  from  the  deetffaal  business. 

In  every  large  city  there  are  a  mmiber  of  electrical  dealers 
and  contractort  and  Acre  is  no  questhm  baft  that  if  the  eentral 
alatfams  wobM  dther  abatein  from  merdiaiidisfaiK,  or  belter  sdO, 
handle  nerchandisei  but  handle  it  at  a  proper  retail  puce,  thQf 
wontd  procure  the  active  co-operation  of  the  local  etectriod 
dealers  and  contractors.  There  is  much  to  be  said  in  favor  of 
'lie  ccnfr.1I  st.ition  h.it'.dlMi^;  .ipp.it.itus.  ri's  .it  ili''  prr^-nl  lime  the 
'lealcri  ;i:id  roritinrt nr';  Inive  t-ot  -.iifTK'ii'nt  capital  lo  carry  the 
■lock.  If  the  centr.'il  5t.-;iLon  c:irrifd  :hi  'lock  of  apparatus  and 
did  the  purchasing,  selling  lo  the  general  public  at  an  adequate 
retail  price,  the  dealers  could  also  sell  at  these  prices  and  would 
gradually  build  up  their  business  so  that  electrical  dealers  would 
be  as  prosperous  and  financially  responsible  as  retail  dealers  in 
Other  lines.  As  this  desirable  result  is  gradnally  attained,  the 
dealers  sronld  cany  bfgcr  slocks  and  possibly  would  ultimatdy 
rdieve  the  central  slatioD  from  die  aeecaally  of  merdiandisinft 
allowing  the  central  statkm  management  to  conAne  itself  enlirdy 
to  its  proper  sphere  of  producing  and  selling  electricity. 

Another  frotiMe  with  tow  retail  prices  named  by  central  sta- 
t'o:!'!  tlie  fm.t  lli.it  \ery  :ifiei>  tHi-  prospective  puri  l'Micr  really 
.ifraid  '.rt  buy  at  the  low  prices.;  numberless  instances  have  come 
under  li!c  writer  s  iio'icr  where  consumers  have  actually  l>een 
afraid  to  purchase,  fceimg  that  a  reliable  and  satisfactory  plt.ce 
of  apparatus  could  not  be  furnished  for  the  low  price  a  ked. 
The  general  public  are  so  thoroughly  imbued  with  the  idea  that 
there  is  a  large  difference  betw^etn  the  wholesale  and  retail  price 
that  they  sia  unable  to  realize  that  ekctrical  people  are  so  foolish 
as  to  salt  at  lettll  at  prices  little^  if  any,  ti^her  than  the  wtole* 
ssle  price. 

Vrhen  a  consmner  is  told  by  his  retail  electrical  dealer  that 
the  centrsi  statkm  is  selling  apparatus  .tnd  supplies  at  cost  be- 
cause the  eentral  station  can  afford  to  do  this  by  reason  of  their 

makinif  ^  profi'  cnc'v'y  cnin-.irneri.  the  cor.su.n:cr  i-;  very 

likely  to  reason  that  there  is  an  exorbitant  profit  in  the  energy 
sold  and  this  is  certain  to  react  against  die  centn.1  stations  by 
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uradnallr  bttildtng  up  a  public  opinion  that  the  rate*  are  too 
high  with  consequent  ablation  and  possible  Icgitbtkm  controlt- 
ing  ami  rrJtv  i  iv  ih,;  prices  of  electrical  enetuy. 

If  space  !n  : nulled,  there  are  other  minor  abii->i"t  (tt.it  nuijlu  bu 
im-mii,ii.  1,  Mul;  as  ilie  same  firm  being  at  uni:  'i:!  t  .i  iii.nuii.ic- 
turer,  jobixir  and  contractor,  thus  OMiipecing  directly  with  its 
own  ciHtoinerj  in  every  branch,  but  space  will  only  pcrmil  men- 
tioning the  UK»sl  important  points. 

As  the  largest  interest*  are  properly  the  ones  to  first  .4tudy 
the  sitiutiain  and  provide  «  definite  reinedy,  let  m  hope  that  such 
laTie  eonoerns  u  the  General  Efectric  Cbmpany.  Wcalcni  EleC' 
trie  Ccunpany  and  Wettrnghomc  CDmpany,  workiny  if  pouiUe  in 
haniKMiy  with  the  jobbers,  wiO  in  the  near  fiilitre  take  lome 
definite  actkw  toward  ttopping  ifae  retailing  of  eleetfteal  mer- 
chandise at  wiloletale  price*.  The  manufacturing  interests  men- 
tioned above,  together  with  the  jobbcrv  :-.  ihr  vriTiini^  ;Ities  are 
supposed  to  combine  the  l>cSt  intelHinm    nul  m  to  he 

found  in  the  clrc!Tii::il  irjdi',  mij  tiirrr  is  11:1  ilnili'  lli.it  llii-i- 
interests  could  make  some  division  in  their  line  of  m.-»nufactiire 
and  in  the  cla*<  of  trade  which  would  enable  the  retail  dealer  and 
central  station  to  iinder$laitd  exactly  what  classes  of  trade  and 
Mhat  kinds  of  merchandbe  (Ikk'  large  iniereMf^  would  sell  at 
wholesale  prices  to  the  nwr,  and  on  which  side  of  the  line  the 
retailer  mwM  undemand  tfiat  the  retail  prices  were  lefl  to  be 
adjusted  tgr  the  retailers  in  aooordaace  with  local  conditiMia. 

In  order  to  avoid  a  posiihle  misinidentanding,  it  is  neeeisary 
10  say  forcibly  that  nniliing  in  this  letter  is  intended  to  convey 
the  idea  that  the  manufacturers  and  jobbers  should  form  com- 
bination'' to  control  or  fix  prices  cither  at  rcLii"  ir  between 
different  classes  of  trade.  If  the  manufacturer"!  .ui  ]  inbtiers  will 
decide  either  individually  or  collectivcK  .h.  t  ■  <  r!:nii  ^  l-isses  of 
goods  will  not  be  sold  by  them  10  the  avcfugc  uxr.  the  way  is 
open  Ibr  the  retail  dealer  and  central  station  to  take  the  position 
tliat  retail  prices  «-ill  be  charged  that  are  fair  to  the  user  iind 
•till  provide  a  living  margtn  of  net  profit  to  the  retailer.  This 
is  not  a  matter  to  be  amngcd  by  associations  or  combinations, 
it  is  only  ncceMary  for  each  dealer,  be  be  taige  or  small,  to  take 
the  oommon  aemc  stand  that,  so  tar  as  he  is  concerned,  he  will 
procure  a  price  that  will  leave  him  some  maigin  of  profit.  If 
each  individual  will  take  this  position,  the  benefit  to  the  entire 
electrical  trade  would  be  \cry  noticeable. 


Electric  Lighting  in  Theatre*. 

At  the  May  meeting  in  Chicago  of  the  National  Fire  Protec- 
tion .\55ociation,  a  report  will  li.  i:r.  1  nit  ij  !  v  !lie  committi'f 
on  theatre  construction  aii<i  eiiin;  im  nt.  Ad.  ni.  <  eopies  havt; 
been  sent  out  by  ihc  I'licim  i  n  r  I ..iboralories  "f  CliiuKU  t  he 
&rctions  relating  to  the  pfopONed  provision*  for  lighting  are  as 
follows  :— 

iivcry  portion  of  the  building  devoted  to  the  uses  or  accom- 
modation of  ihe  pnUie,  also  all  outlets  leading  to  the  streets, 
and  including  the  opcti  courts  and  corridors,  shall  be  well  and 
property  lighted  dnring  every  performance  and  the  same  shall 
remain  lighted  until  the  entire  audience  tut  left  the  premises 

There  shall  be  one  li^t  within  a  red  globe  or  lantern,  plared 
Over  cacb  exit  opening,  on  the  auditoriiiin  side  >if  the  wnll. 

Gas  main*  and  electric  light  wires  supplying  the  building  >l)all 
h:,  -c  thf' '  independent  corncctioii'  as  follous;  One  for  the 
^(.H{c,  out  for  (he  audit'>riiim.  rxccplinvt  the  exii  lights  therein, 
and  the  third  for  the  halls,  corridors,  lobbies,  exit  lights,  includ- 
ing Ike  exit  lights  in  the  auditorium,  and  such  Other  portions 
of  the  building  used  by  the  audience  outside  of  the  anditoriuni 
pn^per. 

Ml  ga'<  iikI  t'lectric  lights  in  the  halls,  corridors,  lobbies  and 
other  portions  of  the  building  ui«d  by  tha  audience,  with  the  ex- 
ceptiott  of  the  anditoritmi  proper,  but  including  the  exit  lights 
therein,  Mialt  be  conttolled  by  two  separate  switches  or  valves, 
one  to  be  located  in  the  lobby  and  the  other  to  be  so  located 

a«  to  be  oturated  ftinli  the  oiilsidr  of  tbr  biiilflinij 

PiC".i]iuii  shall  be  m.idi;  lur  sh.itling  olY  all  ga^  at  a  pumt 
outside  of  the  building. 


Interior  gatlights  mttst  be  lighted  by  electricity  or  other  suit- 
able appliances,  to  be  approved  by  the  underwriters  having  jur* 

istbrli.  ,r-. 

^11- iHiidcd  or  bracket  lights  surrounded  by  glass,  in  the 
;.n  Tituti,  or  in  any  part  of  the  building  devoted  to  the  public 
shall  be  provided  with  proper  wire-netting  underneath. 

Ko  gas  or  electric  l^t  shall  be  recessed  in  the  walls,  wood- 
work, ceilings,  or  in  any  part  of  the  building  unless  protected  by 
firepr<»">f  materials. 

All  lights  in  passages  and  corridors  in  said  buildingt,  and 
wherever  else  deemed  necessary,  shall  be  guarded  with  proper 
wire  nctworic  , 

The  footlights  roust  be  electric;  and  in  addition  to  the  wire 
network,  shall  be  guarded  with  a  strong  wire  guard  and  chain 
drawn  taut,  placed  not  less  than  3  ft.  distant  from  Said  fl)Ot> 
lights,  and  the  trough  containing  said  footlights  Shall  be  foiiued 
of  nnd  surrounded  by  fireproof  materials. 

.Ml  b..rdi-r  lii;hl;  be  electric  constructed  aceorditig  » 

the  requirements  of  ilie  National  Electrical  Code, 

All  ducts  or  shafts  used  for  conducting  heated  air  from  the 
main  chandelier,  or  from  any  other  light  or  lights,  shall  be 
ctmstructed  ol  metal  and  made  double,  with  an  air  space  be- 
iwecflt  or  some  other  approved  lireproof  material  may  be  used. 

All  stage  lights  ^11  be  electric;,  installed  in  accordance  wUh 
tha  Feqniircnttflts  of  the  National  Electrical  Code. 

The  bridge  eakium  lighu  at  sides  of  proseenhim  shall  be  en- 
closed in  front  and  on  the  side  by  galvanized  iron,  so  that  im 
drop  can  ojine  iu  contact  «vith  the  lights.  Electric  calciimia, 
so-called,  arc  included  in  the  above  reqairement. 


LETTfiR  TO  THE  EDITORS. 
Good  Taste  in  Central  Station  Advertising. 

To  Ike  Edilon  ol  EUflricat  World: 

Sias: — I  wish  to  express  hearty  agrccmcni  with  tlie  pi>-<ition 
taken  by  Mr,  F.  L  Rae  in  his  article  entitled  "Goo<l  Breeding  in 
Advertising,"  printed  in  your  issue  of  .^pril  7.  It  is  doubtful 
if  coarse  and  slangy  advertisement  writing  appeals  even  to  the 
lower  social  strala  of  .Americans,  and  it  certainly  is  ivoeftslly 
inappropriate  when  addressed  to  the  setect  audience  to  whidi, 
under  presem  concKtkms.  the  central  station  muat  eoofbie  its 
appeals.  However  little  cultured  a  class  may  be  which  one  de- 

>ires  li  tb  nugh  an  advertisement,  it  should  not  1)C  lost 

sight  ui  il.jt  tlu  reading  of  books  has  fixed  in  their  roinds  a 
■.it'  i.iry  standard  which,  though  perhaps  always  lost  sight  of  in 
ciiiversation.  yet  recurs  in  readiuK  the  printed  word.  If  in  order 
to  reach  the  masses  it  were  actually  necessary  to  descend  to  a 
degenerate  English,  it  would  appear  equally  necessary  for  the 
Stevenson;  and  Kiplingj.  the  Henry  Georges  and  Jack  Londons, 
to  work  in  collaboration  with  a  master  of  vernacular  and  stong 
who  would,  for  pouular  editions,  translate  their  sentences  into 
the  language  of  the  "masses."  , 

But  that  to  violate  all  the  canons  of  taste  and  to  murder  the 
'Queen's  English,  is  not  a  necessity  in  advcttlaement  writint  ap- 
pears to  be  absololely  demonstrated  by  the  success  of  those  ad- 
vertisers whose  annrmii ciii'-ni-  .:rc  .ib.vays  in  excellent  taste. 
We  need  only  to  offer  t.x.aiiijjle',  the  ad\'ertisements  of  Pear's 
Soap  and  Ivory  Soap— which  cannot  be  held  to  ,ippeal  only  to 
the  cultured  and  to  the  daily  announcements  of  the  Wanamaker 
stores.  The  cause  of  the  lapses  to  which  this  letter  refers — leav- 
ing aside  inherent  low  taste,  which  undoubtedly  in  some  cases  is 
a  large  factor— appears  to  be  that  the  fundamental  principles  of 
advertising  wriltnig  are  too  narrowly  or  entirely  wrongly  con- 
strued. At  Mr.  Rae  states,  an  advertisement  should  be  so  written 
as  to  attract  attention,  but  by  many  this  prinaple  is  applied  in 
the  most  primitive  fashion,  poverty  of  thought  leading  to  the 
adoption  of  slang  expressioni  or  glaring  impertinences.  Then 
again,  loo  often  the  principle  of  conciseness  is  thought  to  be  met 
by  the  clipping  of  a  letter  from  a  word  or  the  elision  of  particles 
front  a  sentence,  while  style  is  taken  to  mean  merely  oddity  of 
expression. 
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That  ihcrc  is  an  art  of  advcrtning  writing  and  a  difficult  one, 
camtot  be  disputed;  but  it  i»  too  frequently  practiced  as  a  house 
painter  who  exdiMged  hti  paint  pot  for  a  pallettc,  would  prac- 


tice the  art  of  Rapiucl.    Slangy  expressions  are  no  more  apt 
to  be  factors  of  tucccsa  in  idmtWag  than  in  other  lines. 
Boston,  Mass.  S.  U  Powiaa. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


I'lux  Oijtribution  in  Machint-s  u-tlh  Comntuljti^'n 
\Va[.i.  and  Smiih  — An  account  of  tests  of  :i  hipDlrii  machine 
providfd  with  two  commutation  poles  (inter;i'i'.e> )  .iiul  designed 
for  110  volts  at  42  amp.  The  distribution  of  flux  due  to  a  single 
coaiimilating  pole  and  that  due  to  both  comRiuiaimg  poles  to- 
gether are  diicusMd  If  the  arranteiMBi  of  the  machine  is  kjnti- 
HMtrieal  nd  if  the  ceauBslttioa  poles  aloiM  arc  excited  the  flux 
will  simply  pass  ttafongh  the  armatare  yoke^  none  of  it  geiag 
through  the  main  pdcs.  In  exacdy  the  same  way.  if  the  main 
poles  are  excited  and  the  comreutating  poles  unexcited,  no  flux 
wlutever  will  go  ihroush  ihc  latter.   Hence  If  both  sets  of  pole* 

are  simultaneously  f\ril<ii.  It•^•,;It  is  ;i  -upcrposilifin  of  the 

two  fii-ld» ;  that  is,  cicli  hi  lil  n  is  .is  ii  ihr  uilicr  was  absent,  the 
two  fields  being  indepi  -  i;<  ;  i  1  1  i  .-■  1  oti.cr  These  results  were 
fully  confirmed  in  the  ex(>criiiicnts  01  the  .iiithor.  (In  an  edi- 
torial note  in  the  same  issue  it  is  pointed  mt  that  the  experiments 
were  made  with  the  armature  at  rest,  and  that  the  authors  say 
nothing  about  the  distribntion  when  the  unnture  is  loaded  aad 
raming.  If  we  ooosider  tiw  armature  ampcn^Mos  ia  the  direo- 
tioa  of  «ht  brashea  tfa^  will  ba  found  to  cowaspond  to  back 
tnins  with  nfui  to  the  tons  on  th*  andHaiy  poles.  It  appears 
Ukety,  howcrer,  that  the  flax  distrttotiea  la  the  maditne  on  load 
ia  not  different  in  principle  from  that  at  rest  If  tbii  view  is  cor- 
rect, the  use  of  a  separate  magnetic  circuit  for  the  auxiliary  flux 
should  be  unncccBsary.  However,  in  actual  machines  with  com- 
mutation poles  a  separate  auxiliary  magnetic  circuit  is  used  so 
that  perhaps  there  are  some  other  considerations  to  be  taken  into 
account,  such  as  the  pouibility  of  laminating  the  entire  auxiliary 
system  to  accelerate  the  Tcsponsc  to  suddca  Changes  of  lead.) — 
Land.  EUc.,  April  6. 


and  LlgMlac. 

Uu^  GM»t.-^Pmnat  m  Wihbmu.— A  paper  read  be- 
foie  the  StndentsT  Secdoa  of  the  Biitish  Inst  Else.  Bag.  on  the 
dctenninaliOB  of  ibe  polar  eurves  of  light  distribution  from  arc 
lamps  surrounded  by  globes,  Four  different  kinds  of  globes  were 
used  aad  both  the  mean  spherical  and  mean  hemispheiical  can- 
dle-power were  dttemtned.  The  results  are  as  follows: 


i£Sei 


II  ca- 


< 

tyin,  alalwster  .  —  ^6 
IJ4I1.  ciemr  


I 

« 

£ 


"I 

JOS 


n 
H 

s  s 

08.0 

8».o 


i 


59J 

US 


i 


473 
5» 


£.  tt 


1  !'.c  photometric  curves  for  an  alabaster  globe  and  f<ir  a  clear 
gla^s  globe  arc  g:veii  in  l  igs  i  and  j.  In  a  cenera':  way  the 
pholoinettic  cnrv<•^  d  r  the  opal  globe  are  similar  to  those  lor 
the  alaba.stfr  k'"'",  while  those  for  the  prism  globe  arc  similar 
to  those  foi  till'  iliur  j^lass  globe.  In  the  case  of  the  alabaster 
and  opalescent  globes  the  globe  itself  becomes  to  a  certain  extent 
the  source  of  l^ht,  owing  to  dispersion,  so  that  when  the  globe 
is  nscd  there  is  a  measurable  candlfrpower  even  up  to  i&>°. 
The  opalescent  and  alabaster  globes  cut  off  a  large  percentage 
of  the  Ugbt:  this  ia  not  all  tost,  however,  part  being  dispersed 
and  a  part  reflected  back  to  increase  candle-power  ia  the 
directtona  wlwrc;  for  the  are  alone,  it  woold  be  cither  aothhig 
of  very  snalt.  For  street  lighting  all  light  abo^'e  the  horizontal 

IS  useless,  so  that  globe>  tb.-it  di^^^er<c  the  light  Ki'.]  Dirough  the 
180*  are  unsuitable,  although  the  mean  spherical  ratio  may  be 


great  The 

this 


hemisphetiGal  ratio  is  tlie  more  important  la 
The  clear  giasa  and  prism  gikibes  have  the  h^hi- 


Fics.  I  AM»  a.~FBomiittaic  comg. 

est  mean  hemispherical  ratioe,  so  that  for  street  lighting  these 
globes  wonM  be  nme  suitable.— Load.  Ske.,  April  & 

Are  Lam^  Lauering  Gear— An  illustrated  description  of  a 
new  suspension  for  arc  lamps,  which  breaks  contact  when  the 
lamp  is  lowered.  It  is  ihuMi  m  Fig  3.  Current  is  cor.veyed 
by  the  cables  to  the  two  hinged  pieces,  Ci  and  Ci.  which  act  at 
the  same  time  as  contacts  and  sus;>ciuliii({  !:r>ok>  for  the  la;t:p. 
These  suspenders  are  insulated  with  mica  and  have  their  hooked 


FI&  s^ARc  LAxr  atramisiNi. 

ends  tipped  with  phosphor-broiuc  springs,  which  form  the  con- 
tacts. Each  is  provided  with  a  releasing  shutter,  R,  which  when 
pushed  up  enables  the  book  to  engage  in  the  aamdar  socket  on 
the  under  side  of  the  huup  insulator,  but  when  down  doses  the 
hook  so  that  the  descending  insulator  passes  by  and  -puahes  the 
suspender  arm  aside.  The  ^uspcnder^  in  the  figure  are  shown  in 
these  two  positions,  but  they  «ill,  of 'course,  in  reality  both  be 
al«a.\s  in  the  same  posilinn  rhii>  when  the  lamp  is  going  into 
engagement  the  reicising  sh-.ittiis  rise  up  and  allow  the  sus- 
penders to  cng.'ige  when  the  lamp  is  lowered  after  touch;iig  :!;e 
.stop.  For  disengaging,  the  lamp  is  raised  high  otough  to  fr>:e 
the  shutters  and  cause  them  to  fall,  and  prevent  the  hooks  en- 
gaging. Thus  the  whole  actma  depends  on  raising  the  lamp 
higher  for  disengaging  than  for  engaging.  This  is  done  auto- 
nutically  by  a  ston  S,  which,  eontahis  a  trianBnlar  pico^  wtnch 
is  partly  rotated  by  the  act  of  lotvering,  so  that  N  prajads  aad 
prevents  the  atop  passhtg  into  a  slot  when  die  Upp  is  aexl  raisad 
for  engagement  The  lamp  «pindle  has  a  self-centering  and  sdf- 
IiHMtini;  device,  consisting  of  a  stud  and  a  slot,  which  insures 
the  right  contact  being  made.   The  lamp  contacts  are  well  pro- 
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tectcd,  as  they  arc  on  the  underside  of  the  insulator. — Lond.  Elec, 
A9tH  & 

Beonomeai  Life  of  Incandttttnt  Lam^— Wua.— Wbca  die 
average  life  curve  of  mcaiidaceiit  lanqw  ii  knowo  and  die 

of  the  energy  and  of  the  lamps  is  also  given,  Uie  point  in  the 
life  of  lamps  can  be  calculatrd  at  which  they  should  be  renewed 
in  order  to  get  maximum  crii:i  irr.y  The  author  has  mrulc  tcfts 
of  a  number  of  ordinary  commercial  joo-volt,  t6<p  lamps  and 
tllang  the  coat  of  the  lamp  at  jo  cents,  he  finds  that  the  eornet 
•eniuiig  point  is  1,000  hours  if  the  price  per  lew-hour  ie  «  cott^ 
<SSO  honrs  fbr  4  cents,  500  houra  ior  6  cealtt,  4S0  honra  Ibr  8  eenta, 
400  hours  for  10  ccots  and  350  laonn  lor  n  eenta^-Lood.  Bkc, 
Rtv..  April  6. 


Gas  Producer  Plant  for  EUclric  5/a/io«*.— Sowtek. — A  paper 
read  before  the  Dublin  Seaico  of  the  British  Inst.  Elec.  Eng. 
After  som  general  remarks  on  gas  producera,  the  aoAor  ilatea 
that  the  first  British  apparatus  for  the  conversion  of  bituminous 
small  coal  into  combustible  gas,  and  for  the  recovery  of  sulphide 
of  ammonia,  was  put  into  operation  at  Rrunncr.  Mond  &  Co.'s 
works  at  Northwich.  Sulphate  of  ammonia  is  a  valuable  by- 
product It  is  claimed  that  one  ton  of  ordinary  slack  will  yield 
from  l^OiiOao  cu.  fL  to  tdiMWO  cu.  f L  of  gas,  and  also  furnish  the 
ammonia  eqidvalent  to  90  lb.  of  tnlphate  of  ammonia  vdica  nm^ 
ufactured  upon  a  sufficiently  large  scale.  In  small  plants,  how- 
ever, the  quantity  of  sulphate  of  ammonia  recovered  is  too  small 
to  warrant  the  capital  outlay  upon  the  lucc-  iry  i  iant,  liii'I  it 
recommended  that  this  part  of  the  plant  is  better  omitted  when 
die  ipuatSif  of  fuel  to  b«  gasified  daily  amounts  to  leas  than  30 
tooa;  moraover,  in  order  to  secure  die  moat  efliGient  and  satis- 
factory results  it  is  defiraUe  that  the  process  should  be  eon- 
tiniioii';  thiring  thr  .vho!e  2^  hours  After  some  remarks  on 
other  types,  the  aulhi  r  refers  to  suction  pas  producers  which 
arc  shown  to  oflfer  very  many  advantaRcs  in  the  case  of  qu:te 
small  installations.  He  discus&es  some  troubles  with  gas  engines 
and  remedies  therefor.  The  type  of  engine  most  suitable  for 
ccsitral  station  work  is,  in  the  audnr'a  opinion,  the  vertical,  with 
three  or  four  cylinders,  the  dynamo  or  aHemator  being  direct* 
cnuplrd  to  the  shaft.  Such  a  pl.int  t.ikes  up  little  space,  as  com- 
pared with  a  horizontal  engine,  and  compares  generally  very  fa- 
vorably with  a  steam  plant.  With  this  type  of  plant  great 
cyclic  regulativ  is  obtained,  and  an  immunity  from  vibration. 
The  erimnat  trem  an  engine  wid»  several  qrlinden,  md  gov- 
erned by  throttling  a  constant  mixtiire,  is  modi  more  silent  than 
that  of  a  single-cylinder  engine  governing  on  the  hit-and-miss 
prinriplr  Fin.illy  some  figures  arc  ^ivcn  on  the  economy  ol  g;i> 
plants,  especially  on  the  results  obtained  at  the  Walthainstow 
phat  The  capacity  of  this  plant  now  installed  is  close  upon 
3^000  hpb  and  it  is  by  far  the  largest  gaa-driven  station  in  the 
Brittsh  Isles.  The  plant  consists  of  13  Westinglhouse  gas  engines 
direct  coupled  to  continuous-current  generators.  The  first  instal- 
lation consisted  of  four  115-hp  engines;  the  first  extension,  three 
jso  hp  sets,  while  recently  six  more  250  hp  sets  have  been  added, 
three  of  the  latter  being  in  daily  use,  supplying  energy  to  the 
tramway  system.  The  following  are  particidara  of  the  cost  of 
energy  per  kw  hour  »old  durirtg  the  last  year: 

n*  MnbcT  of  kw-bours  told  WM  l,«ea,44<;  the  iMd  UseMr,  U|4^|jW^<Wlt. 

Coals  and  alhcr  fuel..  ^.   J^ 

OQ.  water  and  cii|iac  MMtS  m 

Watts  M 

Itraairs   lS 

\V  rlr^   ro«t    I.M 

:.  r       and  Uxn  04 

Man^gcnicnt  .44 

  .4* 

Tola]  coat   a.jA 

"No  doubt,  had  tlie  bitnniifiem  type  of  gas  plant  been  further 

developed  at  the  time  the  Walthamstow  station  was  started,  such 
a  plant  would  have  been  installed  in  preference  to  the  present 
anthrrnite  plant,  and  this  would  probably  have  had  the  cffrrt  nf 
reducing  the  coal  bill  to  something  like  04  cents  per  unit." — 
Lond.  Elec,  April  6. 

PortttbU  Bttetrie  DriUt,—Snw*n^A  peper  read  before  the 
Glasgow  Tcdmkal  College  SaentMc  Sodety  on  Ae  derign  and 


industrial  application  of  portable  electric  drills.  With  a  view  to 
keeping  dotvn  the  rise  of  temperature,  and  therefore  the  bust 
dimensions,  the  fixed  kisaes  ia  as  electric  motor,  adbjeot  lo  I 
variable  load,  should  be  rdativdy  small  in  relation  to  the  varisllt 

Inssrs,  because  the  averaifc  losses  fix  the  temperature  and  lh«e 
will  be  less  the  lower  the  fixc<i  losses  become.  The  author  then 
spe.aks  brietly  on  gc^ircti  and  gearless  tools  and  discusses  V. 
greater  length  forced  ventilation.  With  large  portable  tools  gear- 
ing is  necessary.  A  large  ratio  of  reduction  can,  in  most  cases, 
be  jnatified  on  the  score  of  eflicieocar  and  light  weight,  as  the 
weight  of  an  increased  gearing  it  net  as  great  as  the  faierease  in 
the  weight  of  a  slower  specrl  motor.  The  following  figures  ihw 
the  speed,  weight  and  efficiency  of  a  standard  motor,  a  l^ffr 
wdgfat  automoline  motor  and  a  special  electric  drill  motor. 


Hp  ......«•*••*••  tic 

Speed   ••••  fpJN 

SEckncy    .W 

Wcisht   tsilk 


ttnt    Intrriu:!lent  El«etric 

mjag            rating       automofaUc  Llccuic 

■dard."      "tpccUI."      motor.  diill. 

tU            m            iH  IM 

MtJfO                Jl,000  4JM 

folk  l<1k* 


Wcisht   tsiw.  taalh. 

•ladnding  gear  redneiBC  10  100  rCTi. 

Aa  a  matter  of  fact  the  machine  marked  "special"  is  on  the 
veige  of  impracticability,  aa  the  variable  losaee,  i-  c,  losses  wMch 


inareate  as  the  square  of  the  current,  have  becooie  ao  great  Oai 

the  machine  has  passed  the  limit  at  which  it  can  be  kept  cool 
without  difficulty  on  loads  where  t!ic  periods  of  rest  equal  the 
periods  of  work,  neither  exceeding  a  le^  minntes,  which  is  the 
usiul  interpretation  of  the  term  "intermittent  rating,"  such  as  i« 
usual  for  cranes,  hoists,  etc  Pillars  for  drilling  are  usually 
fixed  1v  Iwtla  and  imts  ia  the  desired  poeition,  but  the  author 
recommends  die  use  of  a  magnet  in  the  baae  of  die  pillar  ss  a 
substitute  for  the  bolts  and  nuts.  He  then  speaks  at  some  lenrh 
on  the  efficiency  of  electric  drills.   Fig.  4  gives  data  on  the  power 


no.  4.— nwn  conn. 

required  for  thrilling  mild  steel  and  cast  iron,  the  figures  Itcing 
the  horsc-jiowcr  per  pound  of  metal  removed  per  hour  lor  drill- 
ing holes  of  different  rise*.  By  separating  the  machine  tesjes 
and  determining  how  much  is  left  for  work  at  the  drill  point  the 


i. 


-i 

r 
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author  found  the  latter  power  to  vaiy  from  0.07  to  o.i  hp  per 
pound  of  metal  per  hoar  lor  mild  steel,  and  0.035  to  0.06  hp  for 
east  iron;  die  first  figure  referrii«  to  bolci  of  the  order  of  m 


inches  and  the  latter  to  small  holes.  Figs.  5  and  6  show  the  rel- 
ative merits  of  ordinary  and  high-speed  tool  steeL  The  RSalts 
were  obtained  during  some  tests  when  sevenl  bolca  WCR  ddM 
in  succession,  the  work  done  being  measured  by  wei^dagAe 
block  after  each  hole  and  observing  the  time  per  hole,  Md  sliv 
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power  used.  It  will  be  seen  from  Fig.  5  that  there  is  an  increase 

of  j6  pf r  cent  in  llic  time  taken  to  drill  the  sixt!i  h>.lc  whrn  rom 
pared  with  the  tirsi  with  hieh-spcfd  tool  aUrl,  and  5^  per  tciii 
»i-h  urd-iiary  t  xjI  vitt-;,  the  pi)wer  being  m3iiu.imc<l  cx.ictiy  the 
saxne  in  each  case  -the  dificrcncc  in  lavor  oi  the  liigh-spccd  tool 
sleet  being  14  per  cent.  Fig.  6  shows  the  strikinc  differaxe  when 
aot  oniy  time  bat  the  po«er  is  taken  into  consideratioit.  In  this 
CSM  the  ordinates  are  hor>.c  puwcr  minutes  at  the  point  of  the 

drill,  ani-t  "^hnw  how  ^t'^jl  .irc  ihc  :i Jvant^igcs  u!  high-spcL-d  tool 

iteel,  neccssiiaijcig,  as  will  t»e  seen,  38  per  cent  increase  at  the 
sixth  hole,  as  against  go  pel  cent  in  the  case  of  ordioafy  ited,/— 
l^ood.  EUe^  March  30. 

Stnm  Bngbies  Vtrnu  Slttm  Turhmes  and  Gas  Enemes.— 
ScHOEMBURc.— An  article  giving  an  estiinate  of  costs  of  equipping 
a  mill  with  an  electric  power  plant  fot  supplying  direct  current  to 
bmp<;  anil  motors,  the  power  needed  during  tlie  day  being  txw 
ami  during  tlie  aight  230  kw.  The  following  three  systems  are 
compared:  Dynamos  driven  by  steam  engines;  dynaiiioa  drives 
by  steam  tarbliwti  and  dynamos  driven  tagr  suctioii  gm  caginca. 
The  estimate  of  cost  depends,  of  oonrae,  00  local  conditteos  and 

on  various  .--.ssurr.ptioiis  which  arc  made.  The  results  are  as  fol- 
lows, the  figures  giving  the  fir%t  cost  per  kilowatt  and  the  cost  of 
opciatiosi  per  kw^honr,  respectively: 

Com  of  operuian 
per  kw-taeur. 


LIS 


Fir«t  cost  per  k 

Stem  enidae*   Sij$.m 

SlMB  tamaw   

cathMt    n*.7S 

The  general  cotidu'tiou  \'i  that  the  question  which  system  is 
the  best  must  be  solved  for  each  case  and  cannot  be  answered  in 
a  general  tiray>— £M.  Zeil.,  Marcii  39. 

teullstlflM,  SyitMwnai  ApyltaacM. 

Slo<a^t  Pii!U-rit-i  in  Three-Phase  5vjf<-m.«  — SrHKoroF.R.  -A 
paper  read  lieiorc  the  Berlin  KIcc.  Society  Thq  sinipicst  way  to 
iwe  a  storage  battery  in  connection,  with  a  three-phase  system 
would  be  through  the  intermediary  of  a  motor-generator  con- 
nsikig  of  a  direct-current  machine  and  »  diree-phase  machine. 


na.  7.— MAtaAU  or  onHHUcnoMa. 

With  this  arrangement,  however,  the  storage  battery  begins  to 

(li-clKirRc  intc  the  itir<:c-iihri-c  s\L-tem  ur  lu  be  irliargrd  from  it 
only  when  the  speed  of  the  motor-generator  decreases  or  m- 
creases.  A  much  closer  tegubiion  may  be  obtained  by  an  «r« 


plant.  An  application  of  this  mediod  made  by  die  AUg.  EMb 

C,c^.  in  rniinerlirii  willi  an  i.-!txiric_-  wiiiiiiiiR  plaHl  M  a  mine  IS 
described.  The  relay  uicd  ;ii  iIj:^  cim?  that  iM'  lirrill,  whseh 
IS  described  in  detail,  as  is  also  that  1  Eiu/,  whi<  h  is  uell-known 
in  this  GOtmtry.  The  author  then  discusses  several  arrangements 
in  which  no  relay  is  Hsed.  One  of  the  methods  is  shown  in  Fw- 
S.  One  of  the  condnetors  uf  the  thiee-phsse  system  cootaina  the 
primary  of  the  transformer,  7,  which  feeds  the  converter,  D. 
The  direct  r-iirrrnt  gi\cn  i  at  by  D  is  directly  prcpurtion.'il  to  the 
three-phase  currents  and  is  Mipplied  to  the  exciting  windings, 
G,  of  (he  direct-current  machine  of  the  motor-generator,  BC. 
These  exciting  windhtgs,  G,  are  wound  in  a  direction  opposite  to 
that  of  the  shunt  exciting  wmding,  F.  When  the  three  piMsa 
currents  incre.Tie,  Ihc  voltage  of  C  is  diminished  SO  that  th* 
storage  battery  discharges  into  C.  On  the  other  hand,  when  the 
1 1  r<  -. -phase  currents  decrease,  the  voltage  of  C  increases  and  the 
Storage  battery  is  charged.   The  converter,  D,  is  placed  on  the 


PIOL 


rangcmenl  indicated  in  a  general  way  in  Fig  where  a  relay, 
K,  is  provided,  acting  antematicaUy  on  the  shunt  regulator,  N. 
which  determines  the  field.  P.  of  the  dlrect-Cttrfent  machine,  C. 

of  thr-  m'lt.  r-pciurator,  BC,  B  being  the  ahcrnatinis' cur  rent  mh- 
chine  of  the  same  set  A  represents  the  three-phase  generating 


/• 

FIC.  9. — IlIAGK  AM    or  i"(.l.V  .NKlJTIO.N'S, 

.same  axle  as  the  motor-generator,  H  C.  It  is  stated  that  the 
Siemens-Schuckert  CoinyHy  uses  this  method  in  a  recent  in- 
stallation  which  has  proven  satisfactory  and  that  interpolcs  as* 
advantageously  used  for  the  madinte  C.  A  modifieation  is  shown 

in  Fig  0  wlirro  thr  converter  P.  nets  on  a  bcKi^tcr,  C  In  this 
case  It  1^  also  prftoribb:  10  plini-  thi-  niotor-gfi'.'ratui ,  liC.  the 
fwinrrl.^r,  .ami  tlic  booster,  K .  on  i!k-  ^aiiic  av'e  .\  CKiivcrler 
may  l>e  used  here  instead  of  the  inoior-generator,  Other  modi- 
fications are  also  described  and  illustrated  and  applications  to  the 
hauling  problem  in  mines  are  especially  dealt  with.— £//ir.  ZtiL, 
March  29. 

Storage  Batl^-rus. — S.mtkh — A  paper  read  liri'i  rc  the  Man- 
chester Section  of  the  British  Inst  Elec.  Eng..  giving  "economic 
conaidentions  in  the  employment  of  storage  batteries."  The 
author  emphasiees  that  a  storage  battery  cannot  be  considered 
as  an  addition  to  the  generating  plant.  If  one  wanted  to  use  it 
ir.  lasc  if  a  breakdown  in  the  generating  plant,  the  battery  ca- 
pacity would  have  to  t>e  enormous.  The  only  real  ad\-antagc 
which  the  author  acknowledges  }n  favor  of  the  storage  battery, 
is  that  it  gives  some  imprOvCMCnt  in  the  load  factor,  "due  to 
the  fact  Hbat  with  batteries  Oe  generating  plant  in  a  given  tbae 

has  not  only  to  supply  thr  useful  units  in  a  system,  but  has  also 
to  supply  the  units  which  arc  lost  in  Ihc  battery;  anil  as  the 
total  annual  steam  consumption  is  made  up  of  two  terms,  the 
first  dependent  upon  the  number  of  hours  the  set  is  run,  and  the 
seeond  dependent  only  upon  the  number  of  «niu  gcneratcdr  (he 
cost  of  fuel  per  unit  generated  is  bound  to  be  lets*  OwinV  (be 
greater  number  of  imits  generated,  and  whiA  are  lost  in  the  bat- 
tery :  but  the  rost  per  unit  usefully  supplied  will  not  be  so  largely 
aliected."  The  author  states  that  a  reduction  in  the  cost  of  gen- 
eration with  a  33  per  cent  improvement  in  the  load  factor  is  only 
8  per  cent  and  that  as  the  toad  factors  are  increased,  the  im- 
provement due  to  the  introduction  of  batteries  reckoned  as  a 
percentage  decreaief;  to  a  point  which  becomes  almost  insignifi- 
cuit    Upon  general  grounds,  therefore,  tlic  author  is  led  to  the 
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tronclusiun  thai  in  moderate-sized  stations  the  advantages  to  be 
obtained  from  the  use  oi  batteries  are  not  justified  by  the  capita] 
charges  involved.  Two  examples  are  given  from  actual  plants 
in  which  the  batteries  do  jwt  prove  valuable.  In  the  diKinaion 
it  Mt  pointed  ant»  howetKr,  that  thcae  two  cases  can  haidif  be 
nconted  as  tyfial^ioniL  £lw,  Afril  & 

llMtMttttr.—A  coatiniiation  of  an  Snastrated  attide  On  rccettt 
CXleBSiOOS  .it  thu  Manchester  electricity  works.  The  last  additions 
10  the  generating  j  iant  at  one  station  are  two  7SO-kw  direct-cur- 
rent lurbt  ur; The  dynamt  -  arc  lo  ir-pote  machines  with  in- 
tcrpoles,  and  h;iv.'  a  seric  WiiiJing  in  addition  to  the  shunt 
viukIihk',  io  th.it  ilicy  may  be  used  for  lighting  ir  tr.iction.  As 
»himt  marbincj  they  supply  i.g^o  to  1.670  amp.  at  400  to  450 
volts,  and  as  coinp<.<iin<l  machines  up  to  1.360  amp.  at  500  to  5S0 
volt*.  The  speed  is  1,000  r.p.m,  Th-  j  -trrpoles  in  these  ma- 
cWnes  belooc  to  an  entirely  distinct  m  ignt/n.  system,  coinpriiinf 
a  sepanie  yoke  and  four  poles.  This  yoke  is  made  up  in  two 
rings,  father  less  in  diameter  than  the  main  yolee.  and  the  polest 
which  have  the  sane  length,  measured  along  the  axis  of  the 
machine,  as  the  main  poles,  and  are  laminated,  project  into  the 
space  between  the  main  poles.  The  five-wire  network  (at  5  X  too 
volt^')  has  been  retained  in  the  central  part  of  the  area,  but  ail 
the  outer  arct  is  on  the  a  X  300  volts,  three-wire  system. — Land. 
EU(.,  April  6. 


The  Potilizi-  ri-'u»i'i.— ViLL.VBD.— .\  paper  in  uliu-h  ibr  .I'./.h'  r 
discusses  the  dctlcction  of  the  positive  light  i-i  1  vacuum  iiilK-. 
with  a  view  to  elucidating  its  inechani*::!  I'-  the  classical  ex- 
periment concerning  its  deflection  by  a  magnet,  it  is  found  that 
the  beam  is  bent  out  towards  the  region  between  the  poles  of 
the  elcctrooiagnet  somewhat  Ulce  an  elastic  band.  It  behaves  like 
« lihinait  canning  a  oMreM.  In  this  phenomenon  die  walls  play 
a  prominent  inrt  anlen  the  tuite  is  very  wide.  In  a  wide  tube 
the  positive  partides  no  looger  behave  like  a  conduetfaig  filament. 
Their  paths  twine  round  the  lines  of  force  of  the  magnet  lietd 
in  surh  a  manner  that  they  diminish  the  field.  A  conducting 
fihiiiKnt.  'Ill  the  r.ihrr  Itand.  rolls  itM'lf  up  in  such  a  manner  as 
I o  :r:i:rf,i-c  thi-  nagnelsc  field  When  the  tield  is  iiicrcaved  the 
fpira'-  ih'srritied  by  a  pi i.>.h-c[oi1  particle  diminish  ni  rii.imcti-r, 
whereas  iliose  of  a  conducting  filament  increase.  Ii  tlic  p-i-itive 
column  consists  <if  particles  at  rest,  or  in  very  s'  m  iti  'ti,  it 
tnay  be  regarded  as  a  conducting  filament.  Its  positive  charge 
is  evidenced  by  its  attraction  by  a  negative  pole,  and  its  r^nilsion 
hf  the  walls.  Its  length  is  increased  by  increasing  the  current 
atreoflh  or  nanvwing  the  tube.— Loud.  £ffr.,  April  6;  (ram 
Ctmpt^  J?«whtf,  March  i» 

HtMneiivity  of  TkoTimm.—\i»ammM(.—k  Fhya.  Society  paper 
giving  the  results  of  experiments  which  ahow  that  the  radio- 
activity of  thorium,  and  consequently  the  radiothorium  in  a 
mii>eT,M,  is  proportional  to  the  qu.intit\  .if  thorium  present  in 
the  niii'eral;  further,  that  raijiothor^uin  is  ,1  rli sintegration  product 
of  tliniuiii,  'i'hr  tiict  th.it  o..!!i-i-.?rLu:h  prv|i.ir<'.:l  •.hfiniim  -nil-, 
have  lower  specitk  thorium  activity  leads  lo  the  conclusion  th  it 
alcnit  half  of  the  equilibrium  quantity  of  radiothorium  is  rt-.i  A  i  d 
from  these  salts  in  the  chemical  pr<He»>  of  their  preparation. 
The  IWUlts  of  the  experiments  strongly  indicate  tlie  elementary 
character  of  thorium  itself.— PAy.  Rtv.,  April. 

rount  of  experlfflents  in  which  the  author  succeeded  m  proving 
the  p.ilariMtion  of  secondary  Rontgen  rays  by  dwostng  carbon 

as  .-•  secondary  and  tertiary  radiator.— Lond.  ElfC-^  March  jO; 

from  I'rui:.  Royal  SoC-,  516,  March  d 


Nilro^i-n  from  .-liV.— Gityr  — .\  paper  discuisinc  the  principles 

of  the  fixation  of  atmr>si>(iiTic  nitrogen  either  in  the  fOfW  of 
c,i!c:iiin  cyatMini.ic  by  an  eVctric  furnaCf  I  1  or  in  the  form 
rif  niirir  a.id  hy  ^r^fk  rli^'hargos  thpnigh  *ir  1  he  latter  case  is 
(liscns«ed  strictly  uii  the  prmciples  of  modern  physical  chemistry, 
whereby  the  aiith'ir  inakc^  the  fiindamerlal  snppnsition  that 
there  is  no  specific  <  lcittic  elTcct  (if  the  discharRcS,  but  that  the 
reartton  is  simply  determined  by  the  temperature  and  the  pres- 
snre.  It  is  nec«!>*ary  to  produce  a  high  temperature  in  order  lo 


combine  the  nitrogen  with  the  oxygen ;  this  is  done  by  ttie  electric 
arc  discharge.  The  second  requirement  is  to  cool  the  produced 
gas  mixture  quickly  to  a  low  tempctatnie  as  otherwise  a  great 
portion  of  tba  obtained  products  would  tmdergo  the  opposiie 
reaction.  It  is  finally  suggested  to  uic  liquid  air  for  the  pndue- 
tioa  of  attroten  aad  oxgfgcn;  the  niuogen  gas  to  be  need  io 
cyanamide  manufacture  and  the  oxygen  in  Ae  etMnhoslioo  of 
atmospheric  air  by  arc  discharges.  Both  industries  should,  there- 
fore, work  in  harmony-  The  same  issue  contains  an  article  giv- 
ing recent  coinun-rci.r.  I'.i'vclopnie nts  witli  tJ-.c  B:rkc:3nJ-E.Mle 
process  in  Norway,  producing  caiouju  mlratc  which  :s  c.illcd 
Norwegian  saltpetre.  It  is  reported  that  a  br^e  German  vhip.i- 
ical  company  will  erect  a  water  power  plant  for  the  production 
of  nitric  add  hy  the  same  process  to  make  potassium  nitrate  for 
eitplosive  purposes.  An  Alttorial  in  the  same  issue  gives  a  con- 
cise review  of  all  the  different  possibilities  which  have  been  sug- 
gened  for  fixhig  atmoepheric  nitxagen.^lrr<rocA«M.  and  Mtt, 
Ind..  April. 

Cenrofwnr  ftr  Aitiimidttars.—Saa»  Am  l  iTSCtt— The  eon. 
elusion  of  die  iUustraled  article  on  varions  methods  of  construct- 
ing containers  for  alkaline  and  lead  accumulators.  In  the  present 
installment  containers  of  sheet  iron  or  steel  are  dealt  with  and 

the  followini^  n-.cttm.Js  ,iic  rovorcd:  folding,  p'lcctric  welding  or 
welding  with  the  (.irNhydn  ^cn  ll.imc,  spinning,  pressing  with  ex- 
tremely high  press  in  1  niiiiu  d  u:  llubcr),  eleeliolytic  depoai- 
tiotW-BUi  trochfrn.  attd  Mtt  i'ui  .  .^pril. 

Units,  MoaaaaroiMents  and  Inatmments. 

Mtasurbig  }'«ltagts  ivith  ihe  Aid  of  W-rnst  L»mp  BaUasls-~ 
Kaixmakn. — The  iron  wire  rcsisters  which  are  used  as  "ballaM" 
in  connection  with  Nemst  lamps  in  order  to  heep  the  voltage  at 
the  litament  terminals  constant  may  be  used  in  oonaection  with 
other  ranters  lor  compariaB  and  measuring  voiha^s.  The  shn- 
plest  arrangement  is  shown  in  Pig.  lO^  where    a  .  .  .  r»  are 
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FIG.  lO.—MKASCaiNC  VOLTAGEa. 

the  iron  wire  rcsisters  (which  are  called  by  the  antlior  *variattott 

resisters").  They  ire  dcM^ned  for  o  15  .imp.  and  10  to  30  volts. 
When  the  voltage  bclivcxii  j  and  i'  v.irics  hctwccti  210  and  230 
volts,  the  voltage  between  b  and  c  i^  practicaliy  constant  =  aoo; 
since  any  voltage  h<^tween  10  and  30  volt^  is  consumed  in  the 
variation  resisters.  r  A  voltmeter  conticctcd  to  i'  .-wd  i  cart, 
therefore,  be  calibrated,  since  the  arnufcmcnt  gives  a  constant 


nc.  ji.— MEAStTRiNc  maMMt, 

ten»ion  for  com(>ari-on.  It  is  supposed  hcie,  however,  that  the  in- 
teraal  rcsisunce  of  the  voltmeter  is  not  too  small.  The  arrangemcPt 
shown  in  fig.  11  enables  one  to  ftt  independent  valuef  of 
the  resistance  and  of  the  measuring  current  It  is  a  aeie  mctfawL 
Variation  restster,  /,  is  in  series  with  a  constant  resister,  he,<A 
l.ioo  ohms.  H  /  is  designed  for  a  current  of  O.1666  amp«  the 
voltage  between  b  and  <•  will  l>i-  constant  —  iOO,  in  spite  of  lltlt- 
tiiatiotis  of  volt.ngc  in  the  network.  The  .  jri.iti  n  n  M^icr.  ',  con- 
sunies  on  the  average  ao  volts,  i.  e.,  if  the  network  voltage  varies 
hetsrcca  210  and  230^  the  voltage  ixmsumed  hy  f  will  vaiy  be- 
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tween  to  and  jp.  A  aeoond  «4iial  variatioa  rciiater,  //,  ti  in 
aeries  with  a  rr>ister,  d«,  ot  about  1,500  ohau.  A  aimple  gal- 

vanoscopc,  B  (or  a  telephone  m  cast  of  altentattfig  etirrent), 
is  inserted  l>i  t  .M-i  rt  b  jnd  J.    The  \  ■  ■!;riR-t(  r.  G.  I<i  be  i  .ililn  ,<led 
is  conncf'.eil    iKtwt'cn   d  ^nid   "hr   s.iJiiii;   I'int.i  t,   K.  svf-.:»:: 
moved  aliti^;  ;i  iliin'i/nil  icmsIi  r.  J  ,-.  ur-.lil  t..lv,ir-.i  'Ci  [if,  U, 

shows  /er<i  euiieni  ^l>r  the  tetifplKnie  gives  mitiiiiimii  01  soiino;. 
Then  the  voltage  between  d  and  /  is  again  exactly  200  volts, 
since  the  influence  of  tbt  diange  of  voltAge  due  m  resistance 
of  tlie  voltmeter  itself  ha*  now  h^^en  eliminated.  While  this 
netlwd  permin  onty  a  coofaruon  of  voltagcit  tlie  foUowinc 
aTTansonait  ikown  in  Fi(.  is  allowa  •  conplcic  calilwitioB  and 
1  mcaaimciMat  of  voltacea  bjr  the  Wbeatitane  bridge  aediod: 
•  and  b  are  two  variation  resisters,  r,  and  n  constant  rcsictcrsu 
The  largest  part  of  the  voltage,  however,  is  consumed  by  the 
constant  resistance,  H'l  W'l  and  R,  the  latter  one  being  ad- 
justable within  certain  iiniit-.  In  .i  b:i'lEc  between  j  and  b  on 
one  side  and  t,  nnd  r,  on  th<-  '  ilu-r  side,  there  js  a  galvanoscrjpt-. 
B.  or  a  relay  or  uidiLator  111  ziae  of  alternating  currents  and 
a  telephone.  The  voltmeter  to  be  calibrated  would  be  connected 
directly  to  the  terminals  of  the  instrument,  as  shown  in  the 
fignre.  There  ia  also  in  the  bridge  a  switch  with  three  poii- 
rioM,  t,  a>  3.  The  htstfomcot  actt  as  foilowa:  The  two  Mtiation 
rcsiitora,  «  cany  a  contttnt  ciirrtiit,  cuh  of  0.15  aaipere.  A 
cuRcnt  of  OhS  an^r^  ihcfcfora,  paaiaa  throngh  R  and  Wi 
and  W*  from  the  poaitive  to  the  negative  tcrminaL  This 
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enrreBt  dividet  itadf  between  the  different  branches  of  ihe 
Whcatslone  bridge.   If  each  of  the  two  variation  reaiMcr*.  a 

and  b,  consumed  between  10  and  30  volts  when  carrying  a  con- 
stant current  of  0.15  ampere,  the  mean  e.m.f.  of  each  variation 
rcsister  will  be  iO  vulr'.  cijrrc-.i")ndvr.g  to  a  resistiince  ui  ij^t 
ohms.  If  all  the  !ir:tiif)]f<  ui  tiu-  luiiljfe  are  madt-  cijiu'  the 
OTl^t.'jnl    li"Mv'Mr:ci.>:.   I;    ^ir.i!   r.,   ;iri    i\iO   cacll    IJ3   ohmS  With 

the  proper  mean  voitagc—iJO  volts — the  e.m.f.  consumed  by 
«,  b,  r,  and  r,  will  be  20  volts  in  each  case.  »o  that  the  e.m.f. 
at  the  terminal  of  the  bridge  is  40  volts,  while  the  balance  of 
t8b  volts  Is  mainly  coiunmed  (say  160  rolt%)  by  the  fixed  re- 
sistora,  IKi  and  ff  1^  and  to  a  amailer  degree  (about  »  voita) 
by  ibft  adjualabk  rcaiatcr,  K.  If  new  the  voltage  between  the 
two  tennimla  ia  otac^  aao,  then  the  reaiMtneet  fa  tbe  fonr 
branches  of  the  bridge  are  exactly  equal  and  no  current  flows 
ttirough  the  indicator.  B.  the  switch,  V.  being  in  the  position,  I. 
This  would  show  that  the  voltage  i*  correct,  and  the  volt- 
meter, G,  if  .iccurate.  would  have  to  give  a  reading  of  220 
volts,  whatever  its  internal  resistance  mav  be  If  the  voltage 
increases  to  221,  the  excess  e.m.f.  of  >  ■  it  would  be  con- 
sumed by  the  variatioa  resistances,  a  and  b,  which  each  now  con- 
sumes 21  volts,  to  tiut  their  resistance  becomes  140  ohm*. 
There  is  no  longer  eqitilibriim  in  the  bridge,  since  r,  and  r, 
arc  only  tas  ohms,  and  the  indkalor,  H,  will  give  a  fcadhig.  By 
adjnstitiff  the  rcaistaneei  R,  tiie  cqmlibrium  nay  at  once  be 
established  so  that  B  reffliins  mthout  currcuL  For  this  par- 
piirpose  a  change  of  resistance  amanntfng  to  abottt  ^3  ohms  is 
required.  The  resistance  of  If  ^designed  for  a  change  of  ao 
volts  1  mii?t  W  ;,t>.:ni  '/i  i  linis  It  is,  therefore,  possible  to 
icid  d;rci:tlv  thi-  \o'Au^ti  ir.-m  .i  tcale  On  if.  With  alternat- 
ing currents  thi'  minimum  of  sound  in  the  telephone  enables 
one  to  get  a  v«ry  sharp  reading.  If  switch  U  i?  placed  on  the 
position.  2.  the  resisters,  a  r,  and  h  r,  ir.  -imply  c  ai 
nccted  in  parallel.  If  there  is  no  equilibrium  in  the  bridge,  an- 
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other  distiibiitioii  of  voltage  between  a  and  n  attd  between  b 
and  n  would  take  place  in  the  case  of  ahort-circtihitig  the 
bridge  by  means  of  pushing  the  switch  U  to  position  3.  As  long 

:is  R  t'.it  ;h(ii  ri  ii  rfi-tly  i:dj  ii--tt;'l.  iiii'^irnvrti  '.lu-  swrtili 
tri..m  J  111  .1  Hil'.  ciusc  \urialionS  in  iht  bnnhlnfss  ■ni  tlie^e 
two  vari:if.uri  ri'-.-.^ifr^,  Ii  is,  ihrrefore,  ojily  necessary  to  .-id- 
just  R  until  there  are  no  longer  any  changes  in  the  degree  of 
brightness  of  0  and  b  when  the  switch  is  changed  from  a  to  3, 
and  the  voltage  (for  instance  222.4)  tnay  then  be  read  directly 
from  the  scale  of  R.  The  degree  of  brightness  of  the  variation 
resisters  is,  therefore^  an  optical  means  which  makes  any  other 
mcanring  inBtrnmcM  IHw  firivanoscopa  or  telephaae  unncccaiary 
in  the  bridge.— ffr*.  r<ft,  April  s. 

Telegraphy,  Telephony  and  SIsrnals. 

( j.ii  i.'jj.'u.ii  y'ahc  tifr  Rectifying  iligl:-!-r  i  ,/u,  r.c-y  Currt'nts. — 
F]r,'.ii'.f.  .\n  abi'iract  of  a  (Bnl.  1  Plus  Sen-,  paper.  The 
author  recalled  the  fact  that  as  far  back  a*  i&go,  when  investi- 
gating the  Edison  effect  in  incandescent  lamps,  he  had  shown 
that  the  space  between  the  carbon  filament  and  an  insulated 
metal  plate  placed  in  the  vacuum  bulb  pos^ssed  a  unilateral 
eoDdiKttvity,  negative  electricity  being  able  to  paas  from  the 
ManeBt  to  the  ptate.  bin  not  fai  the  opposite  diractioa  Thk  led 
Mm  to  suggest  an  arrangement  of  the  above  Idnd  for  acpinttfalf 
otft  or  rectifying  the  oppositely  directed  waves  ia  sfl  alleiwathig 
current.  This  effect  is  now  recognized  as  due  to  the  copious 
emission  of  negative  ions  or  electrons  from  the  incandescent 
lartKJt:,  In  iqi:--),  Ivwever,  the  author  dibCDvcto,]  that  if  the 
carbon  iiliamcnt  in  an  electric  incandescent  lii-ip  turrounded 
with  a  metal  c>dindcr  connected  I1  ;in  in  iil.ited  terminal  hy  a 
wire  sealed  through  the  bulb,  and  if  liie  fiLimenl  was  made  in- 
candescent by  an  insulated  kiltery,  then  between  the  insulated 
terminal  and  the  negative  pole  of  the  battery  a  unilateral  con- 
ductivity existed  which  Was  operative  with  currents  of  aa|y 
froiinciiqr,  and  the  valve  10  made  might  be  empkqred  to  ren- 
der elcetrleal  oidllatieiis  measurable  by  *■  onfinaty  seBsitive 
galvanometer.  The  udwr  c^diibitcd  oadllatlon  valves  nade  on 
this  plan,  and  also  showed  their  ntcs.  If  plaoed  n  scries 
with  a  galvanometer,  and  in  the  circuit  of  a  coil  of  witO  acted 
upon  inductively  at  a  distance  by  oscillations  created  in  another 
circuit,  llif  vjIvc  f?uci  intrinsic  infdrir.alion  as  to  the  damp- 
inv  in  tlic  primary  circuit.  The  Huthcir  referred  to  the  era- 
piovnitiit  Li!  such  carbon-filament  oSfiUrilioi;  vatvfs  as  wave 
detectors  or  cymoscopes  in  connection  wiUj  wireless  telegraphy. 
Finally  it  was  pointed  out  how,  by  the  use  of  an  electrodyna- 
nomctcr  and  galvanomter  in  aeries,  the  amount  of  rectificatiott 
produced  by  the  valve  could  be  measured,  and  it  was  sbowB 
that  it  tltV^rt  reach  S>)  nr  <y>  pfr  cent. — Lond.  Eltc,  April  6. 
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h  w.is  .111  i.pi.  i-ite  5a>  :nc  that  the  civitiration  of  a  nation  might 
be  measured  by  its  consumplion  of  iron,  though  a  modem  para- 
phrase would  aver,  as  a  little  consideration  shows,  that  civiliiation 
is  more  truly  proportional  to  the  consumption  of  energy. 

We  are  all  cng.ngc<l  in  making  things  for  others ;  taking  some 
reUtivety  tmdesirable  form  of  matter  and  by  the  skillfully  directed 
appliealion  of  energy  tnnsiorning  it  mio  some  more  valuable 
shape.  Thus  the  miBer  and  the  wstlerfall  grind  grafai  into  fhmr, 
whkh  by  the  baker  and  oven's  heat  beoomct  bread.  The  spinneKs 
arm  twi^l-  tin  .  r.tton  fibre  into  thread  that  the  Hying  ibtttdc, 
driven  by  ■.In  weaver's  wrist  interlaces  into  a  garment  Through 
the  r"iTv  r;r-1e.-il  of  thr  furnace  the  stonv  '>-i-  inns  intn  :r.ulttrn 
metal,  to  be  rolled  into  the  pillars  and  girders  that  support  a 
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palace.  So  matter  is  ever  like  Undine  seeking  energy  as  a  soul 
lo  vivify  it  into  usefulness.  But  energy  is  elusive  and  coy  and 
difliculi  i<i  decoy  far  from  it*  chosen  haunts  in  glancing  waters 
of  the  cilaract  or  the  flickering  flame  of  the  fire.  However,  in 
electricity  a  Huldbrand  has  appeared  and  by  its  aid  energy  may 
be  coaxed  long  distances  away  from  its  customary  habitats  and 
married  to  matter. 

To  accomplish  this  a  special  road  must  b«  provided,  for  elec- 
tricity is  royal  and  disdains  all  common  paths  and  highwa>'s, 
even  railuaj-s.  Such  a  road  the  modern  high-tension  line  pro- 
vides, and  of  all  of  the  engineering  triumphs  of  the  nineteenth 
century,  probably  few,  if  any,  will  exercise  a  more  profound 
effect  OM  future  civilization  than  that  closing  achievement — the 
electrical  transmission  of  energy  over  great  distances. 

To  construct  an  adequate  and  siiflicicnt  electrical  highway  en- 
tirely transcended  the  experience  of  a  quarter  of  a  century  ago. 
It  presented  new  problems,  demanded  new  materials,  new  pro- 
cesses of  manufacture  and  the  development  of  a  new  constructive 
•Idll  along  entirely  novel  and  unfamiliar  lines.  There  were  no 
precedents  and  the  electrical  engineer,  like  his  predecessors,  had 
to  feet  his  way  blindly  and  stuniblingly,  through  much  painful 
evolution  to  the  successful  structure  of  to-day.  In  so  young  an 
art  there  has  been  little  lime  to  accumulate  records,  and  the 
invaluable  teaching  of  experience  has  existed  chiefly  in  the  minds 
and  scattered  notes  of  pioneer  builders.  To  collect  this  infor- 
mation the  .\merican  Institute  of  Electrical  Engineers  in  IQ02 
appointed  a  High-Tension  Transmission  Committee,  assigning 
to  it  the  duty  of  securing  in  the  form  of  papers  and  discussions 
a  representative  consensus  of  opinion  as  to  standard  practice  in 
transmission  line  construction.  The  International  Electrical  Con- 
gress of  St.  Louis,  1904,  afforded  an  opportunity  to  review  this 
topic  and  subject  it  to  the  alchemy  of  the  best  engineering  minds 
of  both  Europe  and  America ;  and  now  a  publisher  has  collected 
the  result*  of  the  deliberations  of  the  High-Tension  Transmis- 
tton  Committee  and  those  of  the  Electrical  Congress,  in  the  what 
may  be  termed  a  general  symposium  of  transmission  line  data. 

Space  would  fail  to  adequately  catalogue  the  papers  and  dis- 
ousions,  with  the  names  of  the  authors,  well  known  as  authorities 
oa  this  subject,  so  an  idea  of  the  scope  and  character  of  this 
woric  ran  be  best  gained  by  a  brief  consideration  of  the  subjects 
it  treats.  It  is  equally  impossible  to  attempt  a  critique  in  the  ordi- 
nary book  review  sense,  for  as  the  papers  are  largely  records  of 
experieiu-e  and  limply  truthful  reports  they  arc  beyond  criticism. 
In  so  far  :i*  they  become  prophetic,  pointing  the  way  to  other 
constructors,  they  arc  based  on  records  of  past  experience,  and 
it  is  for  the  new  designer  to  determine  whether  the  data  recited 
fit  the  cases  with  which  he  has  to  deal.  There  is  tK>  striving  for 
literary  effect.  The  writers  have  in  all  rase5  had  something  to 
tajr  that  ><  wonh  listening  lo.  and  have  stated  it  tersely,  to  the 
point,  and  in  plain  engineering  English — valuable  attributes  that 
more  pretentious  works  mignt  well  copy. 

The  transmission  line  as  a  product  of  evolution  has  survived 
because  it  has  successfully  roped  with  the  environment,  and  in 
its  adjustment  to  circumstances  the  designer  has  been  compelled 
to  consider  the  laws  of  electricity  so  far  as  they  bear  on  the  trans- 
mission of  energy:  the  limitations  of  constructis'e  materials  at 
command :  ihe  further  limitations  of  those  materials  when  in 
their  manufactured  condition-.;  and  finally  the  question  of  com- 
petition with  energy  developed  by  other  methods,  for  no  engi- 
neering ran  l>e  considered  successful  that  is  not  remunerative.  So 
in  this  cnl!fctii>n  of  papers  there  a|ii>ear>.  a  certain  amount  of 
theoretical  matter,  dealing  with  the  quesiioiis  of  inductance,  ca- 
pacity, potential,  frequency  and  wave  forms  in  so  far  as  these 
relate  lo  transmi».)on  lines.  It  is  gratifying  to  note  that  the 
authors  have  used  the  simplest  language  and  have  largely  re- 
sisted Ihe  temptation  to  wandt  r  into  higher  mathematics.  Next 
ihe  various  materials,  such  as  copper  and  aluminum  for  con- 
ductors. i;l.ts«,  porcelain,  etc.,  for  insulators.  wo<id  and  metal 
for  pins,  cross  arms  and  poles  are  considered  in  the  light  of  ex- 
perience. Subsequently  Ihe  !imitations  of  manufacture  are  taken 
up,  showing  what  experience  has  indicated  as  the  best  forms  for 
iransmi'^sion  structural  m:iteri:il 

There  li  perhaps  lr<»  altnilion  devoted  In  the  commercial 
aspects  of  the  electrical  lr.in*.nii<.>ion  of  energy  than  the  reader 
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might  desire,  probably  because  so  far  most  transmission  lines 
have  been  located  under  circumstances  that  left  no  doubt  as  tu 
commercial  success;  for  naturally  the  most  favorable  locations 
would  be  first  selected,  leaving  the  narrower  possibilities  to  a 
later  period. 

The  volumes  are  fully  illustrated  both  with  photographic  re- 
productions of  actual  conditions,  and  with  line  <lraw'lngs  of  detail 
plans,  and  form  the  most  complete  and  almost  the  only  com- 
pendium of  high-lension  line  practice-  S-j  they  become  a  neces- 
sity lo  the  transmission  line  engineer,  .ind  almost  equally  valuable 
to  the  library  of  every  electrical  engineer. 

Das  Fl-nkKk  von  Kosimv.'t.xtormotokf.n.  By  F.  Punga.  Han- 
nover: Gebrudcr  Jancckc.  142  pages,  69  illustrations.  Pricf, 
4.60  marks. 

In  most  treatises  on  dynamo-electric  machinery,  the  subject 
of  sparking  at  the  commutator  is  dealt  with  in  connection  with 
direct-current  motors,  and  is  taken  up  again  independently  in 
connection  with  scries  alternating-current  commutator  motors. 
The  author  of  this  treatise  has,  however,  presented  the  subject 
of  sparking  at  commutators  in  its  general  relation  to  motor*  or 
dynamos  of  any  type. 

The  engineering  theory  only  has  been  altempled.  That  is  to 
say,  the  author  deals  with  the  subject  from  an  engineering  stand- 
point  as  distinguished  from  the  purely  physicil  staiidpnint.  Nu- 
merous arithmetical  and  practical  examples  are  offered.  The 
work  includes  a  consideration  of  the  direct-current  motor,  the 
series  altematlng-currrnt  motor,  the  repulsion  motor  and  the 
compensated  commutator  motor.  The  treatment  is  clear  and 
abundantly  illustrated  by  vector  dmgranis.  The  book  will  be  of 
special  interest  to  the  designer  of  commutator  motors  of  all  kinds. 


An  Automobile  Trip  to  Sell  Motors. 


Bv  R.  I,  Calpweu.. 
I  note  that  the  EitcnucM.  Woai.D  has  been  carrying  on  a 
vigorous  campaign  lately  to  increase  the  sale  of  current  and  the 
consumption  of  appar.itus  in  Ihe  central  station  field.  I  think, 
therefore,  that  Its  readers  might  like  to  know  what  I  did  re- 
cently with  my  partner,  Mr.  Osterhoudt,  on  a  novel  automobile 


AUTOMOBILE    WITH    HINOLE-PHASF.  MOTOII. 

trip  on  I^ng  Island,  when  with  a  "Century"  single-phase  motor 
mounted  on  the  rear  platform  of  the  machine  we  spent  several 
days  in  .April  traveling  through  the  Island  calling  on  central 
stations  and  giving  a  working  demonstration  of  the  motor's 
capabilities.  .-\s  you  arc  probably  aware,  this  region  has  chiefly 
60-cycle  current,  and  in  fact  we  encountered  only  one  high- 
frequency  plant,  namely,  that  with  IJ5  cycles,  at  Northport. 

First  we  would  call  on  the  snperinlcndeiil  or  manager  at  the 
main  office  of  the  company  and  get  him  deeply  interested  in 
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our  moturs.  'Ihcii  after  OOOtidciable  conversation,  etc.,  we 
would  surprise  him  by  SUting  that  if  he  would  come  outside 
with  as  we  would  go  with  him  in  our  auto«nobile  to  the  plant 
and  back  onr  machine  to  the  door  and  give  a  working  demon' 
■tnition  of  the  nwlor,  aObnlNv  him  the  ofpoittiritaf  to  ate 
teiting  instnuncflts  with  Iwakei,  etc,  w  Oat  he  eoald  jndige 
onctbr  of  the  availabili^  of  the  notor  far  hk  pnrpoM*.  At 
OUT  OMtort  are  htdh  with  an  interchangeable  winding,  to 
that  they  can  be  operated  on  iO(  or  aoS  voltt,  it  wa«  an  easy 
matter  lo  cottvinee  the  nanaaen  of  dw  many  vnlitica  em- 
bodied  in  the  machine. 

The  iKivrl  «;iy  wc  h:<ii  a  J  jptcd  of  placing  thi^  machine  be- 
fore the  different  pcnplc  -ntercstcd  was  highly  appreciated  by 
thcni,  and  we  bclievr  the  lot  exemplification  of  the  fact 
that  in  order  to  sell  goods  you  must  di^iplay  samples  is  shown 
by  the  success  we  achieved. 

Ovr  motor  rode  very  easily  on  the  nuchinc,  being  mooBt- 
cd  on  the  tear  tpringt,  and  we  lost  oo  time  dne  to  iU  being 
there,  at  vw  in  lapidly  over  the  ntdi,  taking  no  notiee  of  the 
rata  or  rocfci  encountered.  We  tkm  wbjccled  it  to  many  a 
hwd  bounce,  but  found  we  were  alwayt  able  to  give  a  highly 
Mrtithctory,  practical  demonstration  without  any  adjustment 
owing  to  the  fact  th.n  thf  rr.rlors  are  built  very  strong.  The 
roads  through  Long  Island  as  a  general  rule,  however,  are 
very  fine,  and  the  weather  hefatg  exaallcBt  oar  trip  ma  Ugfaiy 
tuccessful. 

In  addition  to  its  being  a  fine  advertising  feature  we  had  the 
pleasure  of  receiving  orders  and  have  shipped  motors  since. 
The  expense  entailed  for  this  trip  was  very  slight,  being  much 
hnmr  than  it  would  have  oott  us  bad  we  traveled  by  railroad, 
indadhic  only  at  it  did  hold  bills  and  the  cost  of  o3  aod 
gaioline  for  cperaliag  the  aaator.  I  aught  add  that  aa  a  itrecau- 
thM  agafant  bad  weadier  the  motor  vat  encaaed  m  a  lalnpfoof 
and  duttproof  box,  which,  of  ooisrae^  wat  kept  on  it  while 
travdhig. 


New  Style  <^  High- Potential  Fu«e.Holder« 


The  General  Electric  Gooipaay  hat  pcricctad  a  new  device  ui 
the  shape  of  a  WghF|Oteirthd  fate  holdtr,  danm  in  the  accom- 
panying illttstration.  Tbeae  fnte  holdcn  are  detigned  to  protect 

2,300  and  6,600-voIt  systems,  but  can  be  made  to  suit  special  re- 
quirements for  higher  voltage.  They  supersede  the  "expulsion" 
type  .ind  will  be  used  in  the  future  on  all  General  Electric  switch- 
boanls  requiring  high-potential  finr^.  The  device  is  of  small 
size  .mil  claimed  to  be  capable  ■  1  ru^  innng  more  energy  under 
sbort-circnit  conditions  than  any  uthcr  smiilar  device  heretofore 
placed  on  the  market. 

The  body  of  the  holder  consists  of  an  insulated  metallic  dtam^ 
ber,  into  the  upper  end  of  which  is  screwed  a  fibre  take.  That 
part  of  the  fme  kKated  in  the  chaodier  it  of  tmaller  crow  lot- 
tim  than  Oe  lemaioder.  lo  inani*  laplariag  at  that  point.  Tht 
«i9aBtion  of  die  gatet  formed  kr-the  are  in  dw  dnmber  eaqidt 
the  fused  metal  and  elFecinally  opent  the  ciraiit  New  fuiet  can 
be  readily  inserted  in  the  holder  by  removing  a  tcrcw  plug 
located  in  the  bottom  of  the  bulb. 

The  hdldt-r  cunntctfd  in  circuit  by  means  of  blades  fastened 
to  either  end.  winch  fit  into  clips  mounted  On  a  base  or  liwltcli- 
lio.'irii  panel  The  .id^ .iiit.K^f^  of  tlii*  method  of  •.■.;;'firir!  be 
readily  miderstood.  Sparc  fuse  holders  can  be  kept  r;.  hnr-rl 
ready  for  the  instant  replacement  of  ruptured  fuses  1 
plete  device  is  compact,  substantial,  easy  to  handle,  and  may  be 
located  in  any  oonTCnient  place.  The  holders  are  made  in  groups 
of  twok  three  or  four,  niomted  on  bates  or  in  tingle  dcnuntt 
widiotit  batct  for  nvilchboard  monnting. 

It  it  recommended  that  aaoomk  hMm  be  tpaeed  on  i»ia. 
centers  and  ijBm-yvilt  holders  on  i8>ln.  centers,  imlets  baniera 
are  used  between  them,  ia  wUdi  cate  these  distances  can  be 
made  S  *■**!  ^  *■*■•  respectively.  The  ampere  rating  corre- 
sponds to  the  direct -current  carrying  capacity,  and  the  rupturing 
point  is  approximately  60  per  cent  greater.   Fuses  for  operating 


on  small  overloads  can  be  made  to  order.  The  2,joo  and  6,600- 
volt  fute  holdert  are  made  to  carry  |oo-ampere  fniet  or  tmaller 


sizes.     Holdors   01  bolli  Miliaur-  iii.idi'  b.>ck-connerted  for 

switchboard  use  without  bases,  and  eiUier  back  or  front-con- 
neded  osi  bate  tingly  or  ia  groapt  with  baniefB. 


Light  and  Power  Plant  for  Los  Angeles. 

The  Fadie  Li^  ft  Power  Company,  of  Loe  Aagdet.  CbL.  feat 
jutt  oootractad  widi  Charict  C  Moore  ft  Ca,,  engineen,  of  San 
Fraadtcok  Cd.,  for  the  complete  steam  power  pbutt  lo  fee  4a> 
liverrd  and  installed  at  Redondo.  Cal.,  on  the  oceaa,  a  tubaik 

of  I/i-i  .'XiiKeles  This  plant  will  be  used  foTJUpplying  power  to 
the  enl:re  street  railway  system  of  Los  Angeles  and  the  varioot 
surroiindiiiK  towns  it)  connection  with  the  various  other  powei 
pL^nts  and  water  transmission  systems.  It  will  have  a  nominal 
capacity  of  15,000  kw  consisting  of  three  s,ooo-k\v  units;  the  over- 
liiad  capacity  of  plant  will  be  about  JO^OOO  indicated  hp.  The 
generating  units  consist  of  three  Hclnloeh  &  Seymour  combined 
dbuble  borizontd  and  verticd  eompound  condenting  enginei, 
gridiron  valve  type^  each  direct-connected  to  a  5/l0»-kw  fly-whad 
Genend  Eteetric  s>tytik,  iByooo-volt  dIermAor.  The  enghMt 
win  operate  under  179  Ih.  pmean^  106*  F.  taparitHt  at  tbiottla 
mi  tvK-ia,  vacnmn.  The  engfaiti^  wkidi  are  tpedallr  adapted 
far  BSC  widi  tuperheated  steam,  are  equipped  with  powerftil  mtUt- 
matic  sliaft  governors,  and  have  a  Special  equipment  of  electrical 
speed-changing  devices  ami  Mcintosh  patented  time-delayed  dash- 
pots  to  facilitate  the  synclirnniTinn  of  alternators  and  the  oper- 
ation of  alternators  in  parallel  cnider  variable  load.  The.  division 
of  load  between  the  engines  and  the  speed  of  e.iih  cr.g.r.c  will  be 
controlled  by  the  switchboard  operator.  Each  engine  has  two 
horiaontal  higb-pretsure  cylinders  and  two  verticd  low-prctnire 
cylinders ;  each  engine  hat  two  sets  of  condensing  apparatus,  one 
fbr  each  low-prestare  cylinder,  so  that  in  case  of  brealcdownt  of 
diher  tide  of  any  main  engine  dw  other  tide  may  be  operated 
wider  an  overload. 

Wheeler  Admirdty  tnrface  condewtert  are  lo  he  uted  through- 
out, tnpplied  by  the  Wheder  Condenter  ft  Engineering  Company. 
Connected  to  each  condenser  there  will  be  one  motor-drives 
Wheeler  centrifugal  circulating  ptmip  and  one  Edwards  triplex 
vertical  single-acting  ■surlion  valveless  air  pump,  mot  or  driv<ii. 
The  air  pump  and  circulating  pump  motors  are  supp  if  1  with 
power  from  an  auxiliary  generator,  or  nuiy  b*-  oper.ii.  t  from 
the  main  generator.  Each  main  generator  has  its  independent  en- 
K-ine  driven  exciter.  The  auxiliary  engine  and  exciter  engines  are 
tandem-com|>ound,  non-condensing,  supplied  by  the  Harritburg 
Foundry  ft  Machine  Works.  The  exhaust  steam  from  the  aux- 
iliary engineib  together  with  the  various  drips  and  the  exhaust 
tiaam  from  lha  lead  pmapa  wilt  be  tited  for  feed  water  heating 
purpotca.  Sleam  it  tnpplied  hf  dghleen  600^  Bahcock  ft  WiU 
cox  water^be  boilert,  eadi  havmg  integral  itiperhcater  to  give 
135*  tuperheai  at  the  boder  noidc  when  operatnig  between  190 
and  300  gauge  pressure.  Each  boiler  is  e<]uipped  with  a  Peabody 
fuel  oil  furnace     Weber  steel  concrete  chimneys  will  be  Utcd. 

Chapman  gate  valves  will  be  used  throughout,  tpecially  con- 
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tirucwd  for  u»c  with  superheated  steam.  Elecirically-controtled 
valves  will  be  4i>ed  at  critical  points.  Oil  (he  outlet  from  each 
boiler  there  will  be  a  Pearson  automatic  angle  sleam  stop  and 
check  valve.  Oil  fuel  is  supplied  to  the  boiler  by  means  of  Snow 
pumps,  heated  by  Gouben  multiflow  oil  healers.  The  feed  pumps 
are  horizontal  duplex  compound,  outside  center  packed.  The 
feed  water  is  heated  by  Goubert  vertical  multiflow  feed-water 
heaters.  The  entire  plant  is  designed  on  the  panel  system,  being 
in  effect  three  independent  plants  of  5,000  kw  each. 

Heretofore  the  large  steam  plants  on  the  Pacific  Coast  have 
been  used  m  connection  with  water  power  transmission  pur- 
poses, merely  for  purposes  of  reserve.  In  this  instance  it  is  the 
intention  of  the  owners  to  operate  the  plant  continuously  by  rea- 
son of  the  low  cost  of  the  production  of  power  when  using  this 
plant.  The  plant  is  situated  near  the  wells  and  oil  will  thus  be 
secured  at  an  exceedingly  low  rate. 

One  of  the  novel  features  of  this  contract  is  the  provision  for 


tions  into  which  the  traaion  company's  lines  are  divided.  The 
engine  room  will  be  50  ft.  wide,  extending  the  full  length  of 
the  building,  170  ft.,  and  directly  facing  Cameron  Street.  An 
electric  traveling  crane  with  a  lifting  capacity  of  30  tons, 
will  ter\'e  the  engine  room  fur  installing  heavy  apparatus. 

.\n  interesting  engineering  feature  of  the  new  plant  will  be 
the  water  supply  tunnel.  Plans  have  been  drawn  and  the 
work  will  shortly  be  started  on  the  boring  of  a  5- ft.  tunnel 
in  the  solid  rock  30  ft.  below  the  surface  of  the  ground,  ex- 
tending from  the  plant  in  a  direct  line  under  the  yards  of  the 
Central  Iron  and  Steel  Company  to  the  river.  From  the  river 
bank  a  jb-ft.  cast-iron  pipe  will  extend  to  a  point  in  the  river 
where  the  best  quality  of  water  is  to  be  obtained.  This  water 
supply  tunnel  will  be  built  and  used  jointly  by  the  traction 
company  and  the  Central  Iron  and  Steel  Company. 

.Ml  the  work  is  being  carried  out  from  plans  prepared  by  and 
under  the  direction  of  Mason  D.  Pratt,  consulting  engineer, 


k.MLw.\v  Gi.suiAroBs,  New  Puwek  Housk  or  the  Ce.nthal  PeNN&VLVANiA  Tbaition  Company. 


the  contractors  to  operate  the  plant  for  a  period  long  enough 
to  insure  all  parts  being  in  proper  working  order,  and  then  to 
submit  the  plant  to  a  90-day  test  under  actual  working  condi- 
tions, to  determine  the  compliance  with  the  guaranteed  economy 
oi  the  complete  plant,  the  object  being  to  determine  the  kilowatt- 
hours  output  of  the  plant  swichboard  per  barrel  of  oil  burned 
under  the  boilers. 


of  Harrisburg,  and  \V.  C.  Golshall  and  C.  O.  Mailloux,  of 
New  York  City,  acting  as  advisory  electrical  engineers.  This 
plant,  the  cost  of  which  wilt  approximate  $250,000,  is  expected 
to  Ijc  ready  for  operation  during  this  month. 


Power  House  of  Central  Pennsylvania  Traction 
Company  at  Harrisburg. 

Excavations  for  the  new  power  station  of  the  Central  Penn- 
tylvania  Traction  Company  of  Harrisburg,  Penntylvania.  were 
begun  early  in  December  and  the  construction  of  the  building 
proper  i*  now  well  on  the  way.  The  new  plant  adjoins  the 
old  No.  I  Station  on  South  Cameron  Street,  H.irrisburg.  anil 
when  completed,  will  replace  three  separate  plants  which  are 
now  in  service.  The  building,  175x103  ft.  and  one  story  111 
height,  is  of  steel  construction  imbedded  in  concrete, 

The  steam  and  electrical  equipment  for  the  plant  will  consist 
of  three  Reynolds  horizontal  cross-compound,  condensing,  Cor- 
list  engine',  heavy  duty  type,  built  at  the  West  Allis  shop,  of 
the  Allis-Chalmers  Company.  Kach  engine  will  be  direct  con- 
nected to  a  650-kw,  6oo-v(ilt,  direct-current  gfnrratnr  mounted 
on  the  main  shaft,  the  generators  al.so  iM'ing  furnished  by  the 
Allis-Chalmers  C'lmpany  and  built  at  its  BullfK-k  work*,  Cincin- 
n.iti,  These  units  will  have  a  capacity  of  fifty  per  cent  over- 
Inad  for  short  periods,  giving  a  maximum  cap.icity  for  the 
eoHre  pl.int  of  approxiniatrly  4.5<Jo  hp.  The  mnin  switch- 
board, wliirh  will  Cfinsist  of  twelve  panels,  will  be  connected 
by  a  direct  irrder  line  to  each  of  the  twelve  different  sec- 


The  Crabb  Transparentizer. 

An  original  labor-saving  device  for  draughting  rooms  and  en- 
gineering departments  of  manufacturing  plants  and  offices  has 
been  brought  out  by  C.  I-  Crabb  &  Co.,  21  Lincoln  Place,  Brook- 
lyn, X.  Y.   This  device  is  known  as  the  Crabb  "Transparentizer" 


TNANSPAIIKNTIZBH. 

am!  i»  «hi>wn  herewith.  'Ilie  purpose  of  the  device  is  10  make  it 
pi^ssible  to  dispense  wiih  ir.-icings  from  original  drawings,  the 
latter  being  made  serviceable  for  uses  where  tracings  have  here- 
tofore been  employed.  The  machine  accomplishes  this  result 
thrnngh  a  combination  of  hcatcil  chnnical  bath  and  calendering 
rollers.  Drawings  made  upon  white  paper  with  pencil  are  placed 
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on  a  feeder  board  between  bands  as  shown.  The  bands  convey 
ihe  pafier  through  the  bath  and  between  the  calendering  rollers, 
bringing  it  out  again  to  the  starling  point.  The  operation  con- 
sumes about  4S  seconds  and  after  it  the  drawing  is  at  once  ready 
for  such  u>.es  as  tracings  would  be  ordinarily  put.  The  treatment 
renders  the  paper  as  transparent  as  tracing  cloth  and  blue  prints 
made  from  it  are  said  to  be  as  clear  as  those  obtained  through 
the  latter  agency.  .\  feature  of  the  machine  which  should  appeal 
to  those  who  have  experienced  difficulty  in  preserving  tracings 
it  that  the  paper  is  made  proof  against  water  and  mildew.  The 
blue  prints  being  made  from  the  original  drawing,  the  possibility 
of  error  due  to  tracing  is  eliminated.  The  maker  claims  that 
the  paper  is  not  shrunk  by  the  treatment  so  that  distortion  of 
the  drawing  does  not  result,  and  that  the  machine  is  compact 
and  simple  in  its  operation.  The  bath  and  rollers  may  be  heated 
by  gas  or  by  eledriciiy,  the  machine  shtiwn  being  equipped  with 
gat  heaters. 


Lippincutt  Steam  Indicating  Apparatus. 


The  accompanying  illustrations  show  a  tKw  line  of  indicat- 
ing instruments  made  by  the  Lippincott  Steam  Specialty  &  Sup- 
ply Co.,  Newark,  X.  J.  Fig.  i  is  a  section  cut  of  ilir  htuh- 
pressure  pattern  instrument,  which  embodies  several  improve- 
ments. The  piston  is  known  as  Ihe  frictionless,  and  as  will  be 
teen,  is  carried  loosely  between  two  ground  flanges,  which  per- 
mit it  to  move  laterally,  and  thereby  centralize  itself  in  the  cylin- 
der regardless  of  any  side  thrust  of  the  spring.  The  rod  is  held 
central  at  ihe  top  in  the  usual  manner,  and  also  at  the  bottom  hf 
means  of  a  tail  rod  and  a  bearing  therefor. 

The  steam  cylinder  is  readily  removable,  and  is  kept  in  per- 
fect alignment  by  means  of  steam  tight  bearings  at  the  top  and 
bottom.  Below  the  piston  a  number  of  steam  ports  are  pro- 
vided which  admit  live  steam  to  the  annular  space  surrounding 
the  cylinder,  thereby  providing  an  efficient  live  steam  jacket.  The 
standard  size  piston  is  one-half  inch  area,  but  with  each  instni- 
menl  is  provided  an  extra  cylinder  and  pisinn  of  quarter-inch 
area  made  of  suitable  material  for  gas  engine  and  ammonia  com- 


nc.  I.— SECTIONAL  VIEW  OP  INDICATOR. 


pressor  work :  llie  change  of  cylinders  being  effected  in  two 
minutes.  The  leakage  of  steam  by  the  piston  is  taken  care  of 
by  means  of  a  swivel  discharge  of  the  elbow  shown  beneath  the 
drum  carrying  arm.  which  elbow  may  lie  turned  in  »ny  direc- 
tion to  suit  the  convenience  of  the  operator. 

The  pencil  mechanism  is  made  on  a  true  pantographic  prin- 
ciple which  guarantees  absolutely  correctness.  This  mechan- 
ism is  carried  in  an  improved  manner  upon  adjustable  standards 
which  admit  of  perfect  alignment  in  every  direction.    ,\  perfect 


detent  motion  is  fitted  to  each  instrument,  as  shown.  The  drum 
spring  is  provided  with  permanent  heads  at  either  end,  and  the 
top  head  fits  over  a  Mguare,  milled  on  the  end  of  the  shaft,  so 
that  the  tension  of  the  drum  spring  may  be  varied  to  suit  any 
desired  speed.  When  desired,  an  outside  spring  attachment,  as 
shown  in  Fig.  i,  may  be  obtained,  the  body  of  the  instru- 
ment remaining  the  same. 
In  Fig.  3  the  Lippincott  reducing  wheel  is  shown  attached 


nr.,  J.— ixmr.vTOR  with   reiiulinc  whf.fj- 

to  the  indicator  just  described,  but  it  may  be  attached  to  any 
standard  make  of  indicator  with  equal  facility,  and  is  suitable 
for  all  strokes  from  0  in.  to  "  ft.  The  pulley.  may  be  re- 
placed by  one  of  smaller  size  for  longer  strokes,  and  for  very 
short  stroke  engine*  the 'main  cord  wheel,  C",  is  removed  from 
the  hub.  F.  and  another  aluminum  wheel  of  smaller  size,  which 
is  provided  with  the  inslrumcnt,  is  readily  screwed  into  place, 
thus  obviating  the  necessity  for  very  large  stroke  bushings. 

The  guide  pulley  is  carried  on  an  arm  which  is  atuiched  to 
a  nut  of  coarse  pitch  which  travels  on  the  threaded  spindle,  O, 
so  that  every  revolution  of  the  main  cord  wheel  raises  or  lowers 


rii;.  l.MlllCXTOR    WITH    SPRINC.  ATTACHMENT. 


the  guide  pulley  a  distance  equal  to  the  thickness  of  the  cord, 
which  prevents  overlapping.  The  spring  of  this  wheel  is  at- 
tached to  a  hub  formed  on  a  knurled  disc,  H.  and  by  rotating 
this  disc,  which  m,iy  be  done  even  while  the  wheel  is  ruiming, 
the  spring  tension  may  be  increased  to  any  desired  extent.  At 
the  other  end  of  the  handle.  .4.  is  a  double  pawl  which  works 
in  a  substantial  ratchet  attached  to  the  disc,  B.  and  by  vibrating 
this  handle,  one  tooth  nf  the  ratchet  is  allowed  to  escape,  which 
permits  the  relcT-e  rif  the  tension  to  any  desired  degree. 
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Commercial  InieHi^ence. 


I'HK  W  KKK  iN  TKAUK. — Wi-:itfii-r  croiiilitiftiii  were  i.ivoi'able 
ti  r  retail  tr;idcand  building operal-iixis.  whi>  the  crop  o■y^o'^k  was 
liriKlit  i'Ti  llif  wholr,  aUho'igh  some  •actions  rcjiorli-ii  dclny  to 
plant iiijj  cm  ai-cnunt  of  i  xcesiive  moisture,  and  therr  was  ;iiiich 
cotnplauit  regarding  the  scarcity  of  labor.  Manufactunug  plants 
are  working  to  their  full  capacity  in  the  leading  industries,  espe- 
cially iron  furnaces  and  steel  mills,  and  there  is  little  idle  ma- 
chincri-  at  Kot  wear  factories  or  textile  roilh  Kaiiuay  earn- 
ings thus  liir  reported  U>r  .-Xpril  surras*  hvt  ye;ir's  h\  8  j  per 
ccjii,  and  lurtrign  commeic*  at  ihtr  poit  of  Nrnv  York  .shows  .1 
gain  of  $<)38.(ji9  in  imports  and  .1  smill  loss  of  $^iij,6l9  in  ex- 
port*, .15  coniiiarrd  with  the  same  week  of  1905.  Steel-making 
irons  are  tiriii,  car  and  impLerts«tit  makers  buying  freely,  but 
basic  and  foundry  grades  for  forward  delivery  are  weaker  in 
competitive  territory,  the  disposition  being  to  make  concessions. 
Conmmptioa  it  heavy,  and  large  orders,  paiticnhrly  from 
RullcaMe  towtden  and  cast-iron  pipe  tnaken,  are  peading. 
BcatH—r  and  open-hearth  billets  and  alnct  mil  tin  lM»  »R 
itHl  icarocv  the  paucity  curtailing  prodneHaiL  KiHr  ItualBeat  ia 
ilnctural  naterUI  it  not  especiaily  anrM,  M  tooA  comliieta 
are  pendii«.  Priect  for  1907  have  been  reafliniwd.  Thna  for 
ao  laigt  order*  for  San  Fraociaco  acoouat  ham  been  placed, 
though  it  ta  prohahk  (hit  iBaie  MiNn  tirfU  devcfay.  Impio- 
meat  makera  haw  bought  heavily  of  ilecl  ten.  Copper  ia  la 
good  denumd  for  doneitie  oonaamption.  All  copper  worldnc 
Imaifcta  are  operating  at  maxtmum  capacity,  and  with  aaant^ 
aneei  of  Insittcot  markets  (hrougta  the  year  and  beyond.  Ptioea 
are  firm,  with  indications  of  an  early  advance.  Lake  ia  t8l4  9 
iSJic.  for  July  and  August  delivery.  Electrolytic  is  l8$4Ct  lOM 
<3i  tBfic  for  July,  August  and  September.  Castiitg  copper, 
prime  brands,  thirty  days'  delivery,  is  iB'.i  iS'/iC.  Braittrttft 
nporta  177  bniineM  fathires  during  the  week  ending  April  a6, 
ag^inat  t6lf  the  prwiow  week*  and  193  in  the  oomapoadiqg 
track  laat  yanr. 

THE  NEW  YORK  GENERAL  METAL  WORKS^  with  goi- 
oral  oAcca  and  lalea  departmeuit  at  No.  9  East  Twenty  aecond 
Street.  New  York  Gly.  were  incorporaied  on  April  it»  1906b 
with  a  capital  stock  of  %i,ooojooo.  The  bnuaeia  of  the  company 
il  to  manufacture  some  new  kinds  of  ntelal  goods.  It  has  taken 
over  the  business  of  the  Konick  Company,  owned  by  Lewis 
Kodman  SchuUz,  C.  I'.  .%5ar»h,  James  Paul  Gaylord  and  Dr. 
James  H.  Burtensbaw,  who,  after  years  of  experimenting,  have 
perfected  the  inventions  of  C  F.  Marsh,  invcDior  of  "Noilkk 
Ouna"  and  "Nonick  Glassware."  The  new  company  also  ae- 
4|uired  the  patents,  plant  and  business  of  Dr.  John  A.  Dniy,  in- 
ventor of  ".Architects'  Bronze"  and  "Metal  Lace,"  The  New 
York  General  Metal  Works  are  now  ktoking  for  a  suitable  proji- 
erty  within  a  radius  of  35  miles  of  Kcw  York  Gty,  in  order 
that  they  may  increase  their  manufacturing  facilities  five  or  six 
times.  There  acquired  .t  large  amount  of  special  electrical 
maclniirry  appliancfs  The  chief  product  of  the  works  at 
the  prrsrnt  lime  is  ".\n  hitt!Cts'  Bronze,"  and  larec  orders  are 
being  iillcd  fur  .ir<  liitf>  is  and  builders  for  columns  and  cupicils 
for  the  L  nited  Statrs  atnl  Canada,  and  Wal  work  on  liotids, 
theatres  and  other  larpc  bviildinys  1  !-.r  i.rjnip."iny  ma^cs  clct- 
trically  metal  grills,  balustrade-,  rn-wtl  |m  s|.,  d.i.  rs  anil  window 
frames  and  walls  and  ceiling',  al!  i  f  wliiih  lnin«  of  M-.tmless 
metal  are  fireproof.  The  form  may  ho  anvihmt;.  llif  pri)dtict  is 
metal  The  form  ttiai.  hr  n  t.iintd  <>r  rcm.ncd,  and  if  the  lat- 
ter, the  metal  cotiMnn  ikhi  ih  -iuiikirtitly  substantial  fur  all  re- 
fjnirfmcni-  I  hr  jTofrss  is  entirely  different  from  ehctroplat 
ing,  partnular'y  ni  ihc  ab»>rnrr  of  layer?  or  strata  in  tlif  dfpi.sit. 
and  the  tcnsib-  stn  nntli  m1  tin-  nT-'.J  1.  i.-n: nM-i-d,  Rivlnt;  a  iim- 
form  eleclro-dci." '-It  cii  j  g.«u^t;  ti>  su»t.H!i  any  rviinirrd  str.uii. 
inde|)eiidenl  of  the  form  upon  which  it  h  built  Mrtal  In:, 
inirodurrs  a  novel  and  practical  method  of  dccoratinu  and  eiec- 
trically  illuminating  ceilings,  walK  and  window*.  Any  and  all 
metals  arc  employed  in  the  niamifadure  of  the  proilurt.  anil  in 
any  color  finish,  metaU  arc  capable  of  showing  The  ".N'oniik" 
polenia  are  for  method*  of  protecting  the  edges  of  china  disliv^, 
onpa  and  aauceri,  and  glaMware,  by  an  indcatructibk  and  leam- 


IcM  fhn,  wUch  ia  o«B»iitil  md  wnilaxy.  The  loss  cauaed  by 
niddng  and  cMpping  and  the  woaripg  nwaiy  of  paint  in  the  pres- 
ent china  deuwaliona  II  eaormont.  One  prominent  hotel  in 
New  York  expendi  more  than  fioqiaoo  per  anmum  for  thia  item 
of  maintenance; 

THE  COPPER  M.ARKFT.— The  "Copper  Gossip"  of  llic  Na- 
tional Cotidtiit  Cable  Co.,  of  .\cw  York,  says  with  riRard  to 
the  copper  sif.i.ation;  "Nearly  all  producers  .ire  rioini-  their  best 
to  increase  i  iitpul,  and  mstwtlhsl.mdmt;  -.lu-  big  gain  m  i)nj<lnc- 
tion  there  is  .i  phciKiiiieiVil  demand  for  large  supplies  The  di- 
mensions of  don'.cstic  requirements  are  astutiishiti^ly  great,  and 
very  much  of  the  consuniptiori  is  due  lo  the  magnitude  of  elec- 
trical expansion  The  onteis  fur  w;re  arc  simply  immense,  and 
r.othing  like  th<>  present  demand  for  this  class  of  partly  (twnu- 
fai'tiircd  product  has  been  known  btforc.    There  arc  important 

plans  lor  LiuildinK  new  electric  railroads,  and  the  extensive  addi- 
ciuus  tu  b«  made  to  interurban  traffic  wiU  neccssitale  the  nae  of 
large  qtuntities  of  copper.  The  electrical  equipment  arranged 
for  by  different  companies  will  show  in  the  conntmption  of  cop- 
per wire  hart  for  montha  to  come,  «•  tfw  i>pid|y  growing  btisi- 
ncas  in  electrical  goods  fiaa  developed  Into  moci  itriking  pro- 
poitions,  Evety  once  in  a  while  the  questioa  is  niiaed  wbMiier 
coonimptfaMi  ia  actually  ming  up  the  large  production  no*  lak* 
fog  ptoee:  White  tfacn  ia  no  way  of  arriving  al  AaotaMr  ^ 
nitc  cDwdmiowa  on  tine  anblec^  pardcotarly  amoa  the  oSdal 
mondily  fctnraa  of  pmdnetioo  were  ampended  a  Uim  years 
afOk  there  is  nevcrtheleu  aoSdcst  daU  avaHaMo  by  meana  of 
tfdiidi  a  foir  knowledge  of  the  facts  may  be  approximately 
reached.  The  exact  figures  of  exports  and  imporu  are  a  known 
'quantity,  but  the  amounts  of  copper  produced  and  consumed  are 
not  so  easily  determined.  It  is  true  the  latter  may  be  closely 
estimated,  but  there  is  the  possibility  of  error  in  the  absence  of 
offidal  retoms.  Exports  fur  the  first  three  months  of  this  year 
have  averaged  js,4g7,28o  pounds  monthly.  Imports  for  the  first 
two  months  of  average  i7,673,(io()  poutidi  a  month.  Sup- 
posing production  and  intport*  to  be  I00y000,ooo  pounds  per 
month  the  recent  rale  of  exports  would  leave  about  64,500,000 
pounds  a  month  for  home  use.  Domestic  consumption  in  1905 
U  put  at  about  6oD,ooo/xx>  pounds,  but  we  figure  that  there  is 
greater  activity  among  consiiiiKTs  this  year  th.m  last  year,  if 
that  could  be  possible.  If,  Ihcrciore,  there  is  solid  reason  M 
believe  that  the  mills  and  factories  uf  iliis  counlrj  are  usini^ 
as  much  as  (xj.onicooo  pounds  of  cofiper  each  month  then  there 
would  appear  to  be  good  ground  for  concluding  that  productran 
ia  bdng  pretty  thonw^y  ahiarbcd.'* 

THE  CANADIAN  WESTINGHOUSE,  LTD„  haa  heoi 
awarded  a  contract  by  the  Montreal  Street  Railw^  Compaiqr 
for  a  large  amount  of  tppMatiis.  This  was  wccaaiitattd  biy  fha 
rapidly  growing  tnlBe  of  the  company.  The  Order  fadnJad 
ao  quadruple  eqnipneata  of  r^ay  moiora  oompileie  with  con- 
tfolleia  and  detaila;  also  a  i,00D>hw,  tiooiivolt,  direct-carrent  eu" 
gitie  type  gcneralora  for  iaitallatkm  hi  its  mafo  power  hoaa^ 
and  three  5ao4cw.  three-bearing,  motor-generator  sets,  with  330- 
volt,  'direct-current  generators.  These  latter  are  similar  in  ca- 
pacity to  those  now  installed  in  its  various  sub-stations,  which 
feed  directly  into  the  trolley  drcnits.  The  Canadian  Westing- 
house  Compnny,  Ltd.,  is  fumithfog  the  T.  Eaton  Co.,  Ltd.,  of 
Toronto,  a  300-kv,.  direct -current,  550-Volt.  engine  type  gen- 
erator, to  be  used  .i.  purt  of  its  present  Urge  power  plant, 
whidi  i*  conskiered  one  of  the  moit  up-to-date  direct-curreitt 
plants  fo  Canada,  and  is  equipped  throughout  with  Westfaig* 
house  apparatus. 

WESIEKN  EI.!.<  I  klC  ORDERS  -.V-iioiig  recent  swiuh- 
lioard  orders  received  bv  the  Western  Electric  Company  is  one 
for  a  35-paneI,  2,»xi  vail  toatd  to  be  installed  at  Crystal  City. 
Ml  at  the  new  plant  of  the  Pittsburg  Plate  Glass  Company, 
l  i  e  cotiir  lit  for  the  generating  sets,  to  be  installed  in  the  new 
builili:iR  the  corner  of  Clark  and  Adams  Streets.  Chicago, 
which  will  be  occupied  by  the  Commercial  National  Bank,  has 
been  awarded  to  the  Western  Electric  Company.  The  installa- 
tion consists  of  two  135-kw  generators  and  two  aoo-kw  gener- 
ators. 
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ABNER  DOBLE  CO.  RESUMES  BUSIXHSS  -Th«  Abner 
Dobic  Co,  eoffineeri  miti  watcrwlii-fl  m.uiuf.u'.unrs,  of  San 
Franci«i<j,  ijii.jrni-,  u-  ili.ir  r.s  wurks  .muI  uttiict  :>t  f  rcniont 
Howled  Jtrirts  \Mrc  .-tiiirL-ly  dr^lrcvcd  b\  thf  'irc  of  Ajiri!  l8. 
Tempfirar)'  •rliucs  li.ivi-  hK-cn  (ipc'u  ii  up  nt  tlio  residence  oi  I'lcsi- 
dtnt  \V  A  Doblc,  j<jii  Bro.idway,  between  Scott  and  Dcvi^tuJero 
streets,  S.cn  1  i .itic  ■.■-<■. wlirii-  (he  business  I'f  iln-  <<:imp.iii\  will 
be  coneluctcJ  s'^jr  some  littic  time.  Inuncdiaic'..v  after  the  tire, 
stet»  were  taken  to  erect  ttew  permanent  vlu  ps  cii  lh« 
1il<n-W  b<">unded  b.v  Seventh.  Hubbell,  South  and  Sixteenth 
.'itrrots,  in  the  Potrero  Diiilriet,  uhcre  the  company  had  planned 
previous  to  the  tire  to  erect  large  shops  and  warehou»es.  Work 
Oil  the  new  »hops  hai  almtly  been  started,  and  the  company  is 
rapidly  getting  into  shape  tp  carry  to  complaiion  the  large  con- 
tracts which  it  has  on  lind.  PWMWiit  anoiig  flictc  «ffdc» 
is  that  with  the  govenment  of  Kaahmir»  Briliib  Indi%  far  the 
eomplcte  bydrauUe  luatallatkm  ef  the  Jhetan  Sim  power  plant 
The  Abner  DoUe  Co.  is  beudc*  beinf  iwHwfactiiTer>  dealer  in 
all  ViaAs  of  imn  and  tKd,  and  it  is  Pacific  Coaat  rcpreMoi*' 
tin  «f  tevml  pnmmm  firm  in  die  But,  induiyiig  ike 
BetUefacai  Steal  Ctmipany,  Firtli*5lefliiic  Sleet  Comguf,  Morse 
Gh^  CoittpBiiBr.  Pilk  Coopanjr.  Electric  Controller  and  Supply 
Craqmnyt  Kobter  BroOt  etc  Mturalacturers  of  machine  tool*, 
fCMmdiy  and  shop  anpplies  and  equipment,  and  dealers  in  similar 
lines  are  fcqoeitcd  to  send  catahvues  and  prico  lists  to  the 
Abner  DoUe  Caaitanr.  a6ti  Broadwajr,  San  Praadseo. 

I  S(;i.\M  kS  (OK  SAN'  l-R.\NCISCO.— We  are  advised 
thai  111  rop  iisi  ti>  ill.-  .([ipeal  of  Msyor  Si-hmil?,  of  San  Fran- 
cisco, fi  "  ,i->-liiii  i  ;<  dr.Mii;lii  »'"  i"'i  '"<1  'lUpfiir.ti  ndcnts  <if  build- 
inn  fonstruciKni  l"  .i'.^im  in  relnnblmg  tlic  cii>,  HapguoO^.  llic 
n  itimial  organiz;iti' ■-,  .  ,f  cuipl, ,\  iuf  i  xju  rr^.  with  headquarters 
j,l  Ji*>  Broailway.  Wnk,  has  oflered  its  services  without 

charge  either  to  employer  or  employee  and  w^ill  work  in  close 
ro  i>|ieratinii  with  the  city  authorities  in  finding  suitable  men  to 
go  there  inimedialely.  .A*  vion  as  the  Mayor's  appeal  waa  re- 
ceived. President  H.  J-  Ilapgood,  issued  instructions  to  the  twdve 
offices  of  the  company,  throughout  the  coontry  to  institnte  a  tpe- 
dal  search  for  the  kind  of  men  desired,  and  widdn  a  few  hoar* 
listt  of  tlte  naima  and  addiesaes  -of  a  lane  malier  of  emc- 
rienccd  mes  <«sllable  ««f«  telstimphed  to  San  Franciaeo.  The 
number  of  men  who  liave  that  far  lifntfied  their  wSlhignesa  to 
fo  to  the  stricken  c^ia  by  no  means  large  enooKh  to  meet  the 
demand  which  haa  been  created  by  the  umounccment  that  the 
city  will  be  at  once  rebuilt.  Hapgoods  has  placed  its  services 
at  the  dbposal  of  the  people  at  San  Francisco,  'and  will  be  glad 
to  hear  at  once  from  every  competent  architect,  draughtsman  or 
convtru<iion  superintendent  in  this  cky  or  vicinity  who  would  be 
willing  to  go  to  the  const.  Full  dcMits  Concerning  the  oppor> 
tmiities  oifcred  will  be  supplied  as  soon  as  they  are  received  from 
San  FrsodsCb. 

A  .MACHINERY  Cr  iN"  si  »I  1 1  ).M  It 'V  — The  stockholders  of 
the  International  Sleaiti  riiiiiii  ri.iiip,iiiy  have  been  called  to  a 
special  meeting  on  May  ft  Im  jiii^*  ui  :ir.  iiuniiM  if  tin-  eom- 
p.iny'>  stock  for  the  purpf-M-  d'  Sii.iiix  ihv  -tock  i>i  the  Power 
and  Mining  Niachinery  i  .  ■:  ii  ,'l:;>  ,  mwi.  d  by  Benjamin  Guggen- 
heim The  directors  alicady  tontfacltd  to  purchase  the 
prripcity  fiom  Mr  ( ,  v:k.v  iiheifn.  and  to  pay  for  it  it  is  the  direc- 
tors' purpose,  if  the  Si. Iders  approve,  to  issue  $j.soo/xx>  ad- 
ditional preferred  and  f5,v->o,riio  additional  common  stock.  The 
ciinip.'iny  is  now  capitali/.cd  us  |t2,5oaocio  preferred  and  $18,500,- 
(xn  common  stock.  The  Power  and  Mining  Machinery  Cocn- 
pany  lias  a  plant  at  Cudahy,  Wis.,  and  its  products,  the  iKreciniS 
of  the  International  Com|nny  advise  their  aloddMldert,  can  be 
advanugeously  mariteted  whb  their  own  oulpnt  Mr,  GuBien- 
heim  gnaramess  as  a  coodilioa  of  the  iale»  neoordint  to  the  dr- 
cular«  that  the  net  piofita  of  his  conqiany  in  the  next  five  years 
will  aggregate  at  least  9t,goomiL  He  further  nndertakes  to  act 
as  ehainnan  of  the  finance  and  executive  ccmmiittees  of  the  Inler- 
natioiinl  Steam  Pui'r'p  Cf^nipany  for  the  same  period. 

ALl.lS-CHALMERS  TROI  !.EY  EOUTPMFNT  Ti.c  Elec- 
trical In>tallalion  Comp.iny,  -M.iniidr.ink  Unil'Iin^:.  ChiiMgo,  has 
lwfF>  svv.'irdi'd  the  contract  -'"t  rlu-  ii/inplti!-  ( nnstruction  and 
«ri.-.ip:'-'-' f.t  I  I  tbr  Indiaii:i;>iil;^,  -\ i-w r,i?ile  &  I  otedo  Electric 
Railway  Company's  roail.  Work  will  begin  immediately  on  the 
4.t  mile  division  between  Indianapolis  and  Newcastle.  .Mlis- 
Chalmer;  Co.'s  steam  and  electrie.nl  machinery  and  car  equip- 
ments will  lie  used,  .^mong  tlui'.'  interested  in  the  company 
are  P  M  Ferry  and  W.  E.  Stevenson,  of  Indianapolis.  The 
comp.iiiy's  proposed  System  comprises  140  miles  within  the 
State  oi  Indiana. 


\  0.\  C.\KKO.\S— Ttic  C.  S  CuMimu  Board  of  Ap- 
praisers, nn  the  a'.ithnrity  rjt  a  fufnirr  decision  on  identical  arti- 
clei,  has  overruled  the  prutei-t  of  K  I  Ekr.vriLng  &  Co.,  et  al. 
on  iiiiix: rlatinns  of  carlvin  sticks  iiilfiided  for  e'.ntric  lighting. 
The  t::i;>:irti  ts  cnnletided  thai  llie  ^.ta  ks  liail  t:i  lie  cut  to  length 
and  pointed  to  adapt  them  to  use  in  electric  lighting,  whereas 
the  articles  ;r.  ipu-vtiiin  were  neither  cii'.  r:ijr  puinted,  but  were 
Ji  ti>  ■>»  iiii  li  Ml  ili.iiiu  ier  and  12  to  a8  inches  long,  Following 
an  cxhaustr.<:  opiiL;i  ii  in  .1  fiirmer  wcjl-known  case,  however, 
the  board  <  '.erriKed  the  prutest  and  affirmed  the  Collector's  as- 
sessment of  diii\  il  90  cents  per  hundred  carbons, 
RFf  T.  TI  I.iEl  HONE  OUTPUT.— The  American  Telephone 
relr!.;raph  Co iii-,:i iittieiit  .statement  for  the  monA  ol  Match 
and  since  January  I,  1906,  compares  as  follows : 

•poS,  I  go;.  1904.  IMl- 

March  Milput   ■M,ia§      >oa.i$«      i-'6.s"  tttHo 

JtetumnI    66,596        *jMS  JS.a4} 

Murcb  net  oal]>nl   t>i,i«<      istill*       *''*f9       4<>,l«t  - 

Jmonllu'  grow  OOtpstt    stt,t/^      4HAt*      JOI.S^S  ]«5,9^< 
cturned   .    i;a,Ml       ISSiiat*       toi^to  11&.646 


Vmtmtbs*  n«t  oatpaf . . .  s47.Rt2  ^01, m  19^.578  189,115 
04«t  outslatiding  . . ,  .  <.*  t6,i-.1.;i     <,7^i-r.i''     .i,'?7i,095  3.339,653 

This  would  give  a  total  ai  3,0^3,040  complete  sets  outstand- 

iriK',  11  pMhahlv  not  far  short  of  3,500,000  subscribers. 

JHLtFHONE  COMPANY  RECEIVERSHIP.—The  Court 
of  CJiancery  last  week  at  Trenton,  N.  J.,  appointed  Charles  M. 
Myers,  of  Newark,  receiver  for  the  Telegraph  and  Telcplione 
Company  of  America,  a  large  holding  company,  with  $jau000t00O 

cspi'nl  stoci;  The  liabilities  srr  p'ared  nf  5925,962,  made  Up 
larKji  Iv  of  ui.pjid  assessments  on  stocks  Tlic  a  =  scts  are  nomi- 
r,illy  Sj.n>i.i;i  Thes-p  .ire  1:  micerlain  value,  it  is  said,  be- 
4-o.i-e  iiicy      .  ,inp„-,eii  .,\  si,,,k^  .Hid  bodds  of  Subsidiary  Qom- 

p.-inic:s  nio&t  of  which  are  inactive. 

1  ELEPHONE  CONSTRUCTION  AT  INDIXMAFOLIS.- 
Thc  Central  Union  Telephone  Coopaqr  has  pwebascd'the  old 
church  property,  corner  Meridian  and  New  Yorit  Streets,  India^ 

napolis,  upon  which  il  proposes  to  build  at  onoe  an  eight-story 
ol!icc  and  exchange  building-  In  addition  lo  this,  the  company 
has  taken  out  building  permits  for  the  oonstructioii  of  three 
sub-station  buildings  in  various  parts  of  the  city  to  cost  $12,000 
each.  It  is  expected  that  these  tnvrovemems  will  greatly  im- 
piove  the  cosnpainy's  acrvioe. 

ROBINS  BELT  CONVEYING  COMPANV,  Faik  Row 
Riiildiiig,  New  Yofl^  hai  camfleled  recently  the  ciHMV  cable 
road  and  hoistibc  tower  catling  plant  of  the  Long  Island  Rail-" 
road  power  maSa^  of  the  Fcnnqlvania  Bailroad  Company:  and 
the  oo«l  handling  pfant  at  the  Uarion  station  of  the  Pdblk  Ser* 
vice  Corporaiiaa  of  New  Jersey. 

STEEL  RAIL  FOR  RAHIA^The  United  States  Sted 
ProdtKts  Export  Company,  which  handles  the  faeaign  businem 
of  the  United  Stales  Steel  Goipo«ation»  will  begin  thb  month 
to  carry  out  9  Goolract  for  fjaoa  Ions  of  rail  to  be  wed  in  the 
constraction  of  the  electric  traction  system  at  Bahia,  Brazil. 

SAN  FRANCISCO  STANLEY  OFFICES.— The  Staoley- 
G.  I,  Electric  Btanufaclnring  Company  has  opened  temporary 
offices  at  67  Bbhe  Block,  Oaleland,  wl.  Several  car  loads 
electrical  apparatus  Inve  already  left  Pittsfield  to  take  the  pbce 
of  machinery  damaged  or  destroyed  in  the  great  catastrophe. 

WIRELESS  FOR  STEAM  YACH  TS  -Mt.  Paul  J.  Rainey 
has  closed  a  contract  with  the  Atlantic  Dc  Forest  Wireless  Com- 
pany for  the  installation  of  its  system  on  his  steam  yacht  Anona. 
This,  it  is  said,  will  be  the  fir»t  American  4team  yacht  equipped 
with  wireless. 

BARNS  AND  .SHOPS  iUH  CHlCAGU  -  the  Chicago  City 
Railuav  li.is  h. aight  thrt^c  large  tracts  in  Englcwood  and  two 
corners  at  Seventy-ninth  Street,  It  is  spending  $100,000  iu  car 
bams  and  shops. 


 Financiat  InUtti/fence, 

THE  WEEK  IN  WALL  S  I  k!  , I' I  d  he  st,:.,  k  market  was 
under  pressure  throuEhoiit  tlie  ,  k,  bm  i  jlUcd  slitjhtly  after 
sv.en-  and  general  declines,  caused  by  liquidation  and  bearish 
Se'.lin.i;  as  .m  aftermath  of  the  San  i"-anrlsco  f!i*»»t<'r.  ptrMnnci) 
s.ib^  of  securities  b\-  in'-iirance  cfinijiaTH.-N  :Tir:^;  ibr  cl  i-'f  do 
turbiiii;  factor.  Money  market  C' nal.tioiis  m  te,  however,  easy 
as  a  result  of  luirlier  larRc  s  ild  imports,  enabling  New  York 
banks  to  supply  luoiic)  for  San  Francisco  without  strain.  The 
United  Sutes  Steel  stocks  shared  in  the  general  decline,'  but  the 
cxcclknt  report  of  the  coittpany  for  the  March  qiuirtcr  had  a 
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good  cfTcit  in  steadying  these  securilus.  On  Frid.iy,  however, 
there  \v;is  renewed  selhng  of  high-grade  dividend  paying  rail- 
road shares,  such  as  Great  Northern,  Northern  Pacific  and 
St.  P.Tul,  an<l  the  presumption  wa*  that  fire  insurance  under- 
\vritcr5  were  actually  Uquidating.  This  caused  a  further  asser- 
tion of  bearish  sentiment  in  the  market,  and  prices  m  ^.jmc 
cases  reached  tlie  lowest  level  they  have  touched  in  some  time. 
Traction  slocks  were  the  greatest  sa£Ferers  in  the  decline  in 
electric  securities.  Brooklyn  Rapid  Transit  losing  ii^^  points 
neti  the  range  of  qtiotatk>ns  being  between  84^^.  the  highest, 
and  72ii,  the  lowest.  Metropolitan  Street  Railway  declined  4 
points  net,  closing  at  iii,  and  Interborough-Mctropolitan  com- 
mon V/i,  the  closing  qnotation  being  50;  while  preferred  closed 
at  85,  also  a  net  decSne  of  1%  points.  Allis-Chalmcrs  common 
closed  at  30^,  a  decline  of  H  point,  and  General  Electric  lost 
6yi  poinlB,  closing  at  the  lowest  ^notation  of  the  week,  i6aH- 
Western  Unkm  Telegniiih  eloMd  at  93,  a  net  gain  o{.H-  There 
was  general  litinidatioa  in  onulde  securities,  with  aB-«rmnd 
bveaki;  bnt  the  declines  were  less  severe  than  on  the  exchange. 
The  copper  group  was  the  worst  sufferer.  Following  are  the 
ckaing  qnotatioits  of  MiQr  i : 

SEW  YORK 

k»t.  U  May  1  Apr.  !4  Majr  I 

AlUxCluaiMn  Co   NH    SMi  a«nenl  EImMc   IMH  Ml 

AUIa.OlwtaMn  Co.  pfd          Ml«    »H  Undma  BlvtrrTel  

ASMrieu  DM.  T«l   •»     •SS    latnteiougb  B«p.  rna...  2M  ttl 

ABMrtcu  LoooDottT*   Hk    (8    MaekarCoi   tlH  a 

AbMchi  UwomoUve  pfS..  ltt»k  lit    lUctarOaa  pfd   TlH  11 

luilwii  Tnl  *  Oskfa....    M      W    Mueool  TcL  

iamHsii  Til  >  Til   ISIH  Ul    MmtopoUUd  8«  Hr   lUH  l«S 

Brooklrn  Rapid  TMMH....    SIM    74    H.  T.  k  H.  1.  TeL  

Klwlric  Boat   I»      IS    WMMtn  OaiM  TM   »K  MM 

Elrctnc  Boat  Dfd    «      s*    Wnilu^kaoss  oop   HB  UO 

KlMliie  V«Ueto  ptd   I'H  kh 

HUSTON 

Ipr.  M  M>/  1  Apr.  M  Ma;  1 

Anarlcu  T«l.  k  Td   WH  UJN  Mmm.  Boo.  Br.  pfd    «a  46 

CnmtwrUBd  TelcplMl*.  ,    Hmcan  Trltiptwoe  

  Mt    new  Enidaad  TelepkOM .. 

.  , . .  IM    WMtoTu  Tel.  *  M ... . 

  l«    WMtem  Til.  i  9n  »HL. 

ruiLJLPELj>ni& 

Apr.  34  Mar  1  An 

Amenewi  BaillMVS   W      i7>«  Fhlla.  Kleetrte  ,  

B»».  0».  W  ajp«!»a.          JlH   UH  Phita.  B«M  Tnaa. 


r.  MlliC.1 


apr.M] 

.!r  IIS 


omcAOo 


lit  National  Carboa  

('hlca<o  Ulaoa....'.   National  Carboa  pfd  ... 

Cblratta  Ssbwijr   W4     ...  Uplon  Trai  tlon  

Ciitcaco  TIL  Oo   UTH  ...  CbIod  Tractton pfd  


Ai>r. :«  tl^i  I 
...  M  BUM 
..  laS  UB 


MANILA  ELECTRIC  EARNINGS.— The  first  annual  report 
of  the  Manila  Electric  RailraMi  ft  Lighting  Cooipany  for  the 
twelve  month*  ending  DcoenAer  31,  tpos.  shows  the  subjoiDed 
results: 


Gro««  earnlitn; 

Railway 
Truekins 


Opcrslinff  rxpcflK* 
Liyhi  and 
Railway  * 
Tnwkinc 


$r'j.s>< 


Net   

Mbcrllancam  ttmtr* 
Net 


»ISS.M? 

$JS4.<70 
«»$.«*» 


The  railway  service  went  into  overatiim  April  10,  1905,  so  th.it 
the  rii{nr(>  for  the  railw.iy  cover  less  th,in  nine  months. 

M.\SS.\CHI  SETTS  FI  Fi  TRIC  I.IGHTl NG.-The  twenty- 
first  annual  report  of  the  .Mas>:.v:h  .i>etts  Board  of  Gas  and  Electric 
Light  Commissioners  gives  the  subjoined  GO«n|NiTatiTe  fignres  as 
to  the  camtngi  of  the  electric  light  syslems  of  the  State : 

Grow   t8,i«6ia(j      $7.C6j,96i      $7,«o6,iS«  t6.642.jno 

ESpcaSW    4>777>a4S  4i<JJ.043  4.6j8.99l  4.1051.816 


Net    934Si<a>r     tSrOJ'.Qi"      S/.$<>r.i<fK  s.mij.>.4«} 

Dtd.  fs*  ^f......       •M.6S*         sis.5;v  tJs.iTv  s>'''-f7' 


OAcr  ine. 

TmsI 
Cksfset 


$J*'9v340 
sjj.oia 


$J,Jl6.AJ9        ti.l4J.ul9  it.l4t.9*l 
4VI.870 


»5-74S 


4ja,8j8 


TmsI  toe.    •j.ssaas*     «SiM<>«i5      |a.M7,764  |a,l6j.7$» 


|l,St*k04»  ttAft^  |i.ias.6M 
i,4t«U47       l.S4).m  t.*i5^ 


tft}7>744 
i.a«7,4S> 


^■ngM    tM.aa7       •»4«S.34»         ■»»».8*7  *9a6^l4 

The  gts  conpanics  earned  gross  $9^885,674  and  $2,739^145  net  on 


GEORGI.^  R.MLWAY  AND  ELECTRfC  is 
well  The  earnings  of  the  first  quarter  of  the  curreot  year  VCR 

|6r<:>.jo;,  compared  with  S55o,i(i  in  the  same  period  of  IM' 
Thi-  IS  a        <  f  rr  22.78  per  cent,  and  net  csnnii 

show  coii5i<lerab!y  large  peictntage  of  itKrease.  Many  impnn» 
mcnts  and  betterments  have  been  effected  to  meet  the  growing 
needs  of  .\tl3nta.  and  last  year  alone  there  was  expended  for 
inipruveintnts  and  l>cttermen!s  about  $300,000  from  camiogi 
equivalent  to  nearly  S  per  cent,  on  the  common  stock.  .^11  the 
important  lines  in  the  city  proper  arc  double-tracked,  but  $ing^^ 
track  lines  running  outside  the  city  limits  are  found  inadequate 
and  the  management  proposes  double-tracking  sevcrai  oi  these 
lines  this  year.  This,  with  certain  mimir  improvements,  is  ex- 
pected to  cust  about  S6oo,0c:o,  .iitr.  thi-  :iii.auiit  wdl  Iw  largely 
supplied  from  earnings.  The  Ughting  system  is  in  excellent 
shape,  alaob 

HUDSON  RIVER  POWER.-  George  X,  Freeman  and  ti&erj 
oi  Troy  have  conveyed  to  F.lmer  J.  West,  of  Glens  Falls,  tbe 
property  on  llie  north  side  01  the  Hudson  River,  near  G'cris 
FalN.  The  purchase  consists  of  a  hundred  or  more  acres,  wi:h 
a  river  frciitaKo  oi  about  three  miles,  and  is  the  Zena?  \  jn 
Duzcn  sawmill  property.  The  St;ite  maintains  a  dam  at  this 
point  for  the  purpose  of  supi'lv i:il'  ilie  summit  levels  of  the 
Champlain  Canal,  and  a  head  01  tighteen  feet  is  obtained,  ihe 
purchase  carries  the  riK'^it  to  the  surplus  water  oi  the  river,  .-md 
it  is  estimated  that  by  hydro-electrical  development  5.000  horse- 
power can  be  obtained.  The  generating  statK.n  will  be  linked 
with  the  Hadaon  River  Electric  Power  Company's  transmiwioo 
Unea,  and  will  add  Ha  quota. 

MASSACHUSETTS  ELECTRIC  RONDS— The  cotiMitueni 
companies  of  the  Ma^bacluiic tts  Electric  Cos.  have  soid  to  a 
syndicate  composed  of  H.  W.  I'oor  &  Co.,  Hayden,  Stone  &  Co. 
and  Bond  &  Goodwin  $i,048,ocx3  4  per  cent  refunding  bonds  a< 
follows  -  $g.l.;,("fi  a  per  cent  Boston  &  Northern  refunding  bonri; 
dated  July  i.  1904,  and  m.iiuring  in  1954;  $1,110,000  Old  Color;, 
refunding  bonds  dated  July  l,  1904,  and  maturing  in  1954.  The 
entire  proceeds  are  to  he  used  in  retiring  the  floating  debt  1 
the  two  companies  incurred  for  betterments,  equipment  and  n<» 
construction.  The  bonds  are  issued  under  a  general  blanket 
mortgage  which  aiuhorizes  a  total  of  $i5,<ioo,e3oo  bonds  tot  lh« 
Boston  &  Northern  and  $io.o(«,ooo  lor  the  Old  Colony. 

TELEPHONE  MERGER  .\T  FORT  WAYNE.— The  fir..l 
steps  are  being  taken  for  the  merger  of  the  Home  and  National 
Telephone  Companies,  of  Fort  Wayne,  Ind.  The  capital  stock 
of  the  merger  company,  to  be  hereafter  known  of  the  Home 
Tel^hone  Company  is  to  be  $600,000,  of  which  $100,000  is  u> 
be  put  upon  the  market  to  raise  funds  for  extensions  of  the  nrii 
Una.  Otte  of  the  extensions  is  to  be  a  direct  line  to  Indianap- 
olis so  as  to  care  for  the  large  volume  of  business  now  refuM-d 
because  of  inadequate  facilities.  Application  has  been  made  al- 
ready for  $25,000  of  tbe  new  issue  of  preferred  stodc  at  par. 
The  Hone  Company  directors  have  jost  paid  a  acau-annaal 
dividend  of  iH  per  cent 

PEEKSKILL  G.\S  .\ND  ELECTRIC.  The  Eeek-kill.  X.  V, 
Lighting  &•  Electric  Company,  capitalizerl  at  $1,400,000,  and  fui- 
nishitiK  Ka^  .iti<l  elictncity  to  Pcekskill  on  the  Hudson,  and 
operating  ten  miles  of  electric  railroad,  has  been  acquired  by  ir- 
tcrests  associated  with  F  .-X.  Stratton.  of  W^estchestcr  County. 
A  merger  with  the  Northern  Westchester  Linhting  Company. 
which  Mr.  Stratton  is  president,  is  a  possibility  Mr.  Stritt-^i 
was  formerly  president  oi  tbe  Westchester  Lighting  Company- 
now  controlled  tar  the  Consolidated  Gas  Company. 

MEXICO  CITY  TROLLEYS.— The  Mexican  Tramway  Com- 
pany, which  has  been  formed  by  Canadian  capitalists  to  take  over 
the  tramway  hues  of  the  City  of  Mexico  from  Messrs.  Wehmer, 
Beit  &  Co.,  is  offering  S8,ooo,ooo  bonds  at  go  with  .^5  per  cwt 
bonii.'i  sti,ck.  The  entire  amount  was  first  iindorwritten  !i>  a 
syndicate  most  of  the  members  oi  which  arc  directors  of  tbe 
Mexican  Light  ft  Power  Company. 

INTERNATIONAL  STE.\M  PUMP.-Directors  of  the  hh 
temattonal  Steam  Pump  Company  have  decided  to  increase  d* 
capital  stock  of  the  company  by  the  issue  of  55.000  shares  of 
common  stock  and  25,000  shares  of  preferred  stock,  bringing  the 
total  capiul  stock  from  $31,000^  up  to  Sjgjooouooa 

THE  CHAMBLY  DAMAGES^Tbe  Montreal  Light.  Heit  ft 
Power  Coavwqr  has  been  condcnmed  to  pay  the  Quebec  eomi^ 
meat  $40^000  damages  caiiMd  by  the  dtiaaters  to  the  cooipsar** 
Ug  dam  at  Chambly. 
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GKA.^U  RAPlDS-Ml'SKlLiii  )\  I>i  iWFR— Perry.  Coffin* 
Burr  are  offering  S;u<:i.i».>>  tin:  Ci.iiul  K.i|ii-J--Mu>kei;Lin  I'uwef 
Co  first  m«rlp:ii:f  5  i«j  tciit  ti>jl»J  liu-uda.  1  iic  skvv  pj-.vi-r  ile- 
\vl  .|.i:-.f:-.'.  ■.vi'.i  i  .iifist  of  a  scries  of  large  storage  reservoir;  -md 
miisunry  ti^nis  nf  m  to  40  feet  in  height  'I'hc  first  devcJop- 
ment  of  fi.o^i  lip  li  is  .iln  .i  ^y  bc<n  completed  at  Big  Rapids, 
and  within  a  vcar  a  second  station  of  16,000  hp  will  be  com- 
pleted further  down  the  river  at  a  pbre  called  Croton.  The 
cost  of  the  Croton  station  will  b*  materially  reduced  hy  the  tt*e 
Ol  electric  power  for  the  operation  of  all  construction  mKhin- 
ery  and  the  further  fact  that  the  bulk  of  the  nuicrials  for  con- 
Mracttoo  an  ohtainnbk  in  the  imoNdiaic  vidniQr*  "nie  Big 
Rapid*  station  is  equipped  with  tlie  mott  taadtta,  difecMon- 
ncctcd  tnachincr>-  and  high  cfidcaqt  walerwiMels  of  llw  lalest 
de»igii,  and  the  equipment  of  all  nldftioMl  MMMm  will  be  of 
eqiwlly  faifb  sundtird.  lo  ■wriripotioB  of  tbe  annplction  of  the 
CnMon  fteni,  the  itam'KUtlem  of  the  two  intemibu  line* 
above  taeationed  will  be  operated  under  lease  to  fenente  power' 
in  addition  to  that  now  heiv  devefatpcd  it  Big  Rapids.  The 
eonqianjr  it  now  delivering  power  hi  Hiitkegon  and  Grand 
Rapidi  over  htgh-tcnsion  traniniMwii  linea  located  upon  pri- 
vate right  of  way,  and  operates  under  ample  and  aatisfacibMy 
frtmdiite  right*  extending  well  beyond  the  uuttifHy  of  itt  fint 
mortgage  bonds.  It  owns  practicalty  all  the  water  power  rights  nn 
the  Muskegon  River,  capable  of  50,000  hp  and  all  within  60  miles 
of  Grand  Kapids  number  of  larirr  contract-;  for  the  sale  of 
power  have  been  made,  includiMK:  <i.:::: f  a  .,11  the  current 
reqoired  in  operating  the  interurban  lines  between  Grand  Rapid'; 
and  Holland,  and  Grand  Rapids,' Grand  Haven  and  Muskcgcr. 
The  steam  stations  of  lliese  interurban  lines  have  been  leased 
by  the  Power  Comp,tny  and  will  be  used  until  the  second  water 
power  plant  of  16,000  hp.  rios^-  Iicinsr  roTistriiCff!  <«  ready  for 
operation.  The  actual  cjsl:  iiiv;  ilnuiit  <j\cr  oii.i  aU  vc  the  bond- 
ed d«'b»  of  the  cftmp.iiiy  is  $too,ooo,  and  the  r.  mip.niy  cJitimates 
tli.it  Us  .iiiiuiiil  net  earnings  from  the  sale  01  ti!'.'  'i.<>.to  hp  at 
Big  Rapids,  after  paying  all  operating  expp>i-i"-  and  tjxcs,  will 
be  sufficient  to  pay  over  t"i>  end  mu  >i.ilf  imi!---  th?  annual 
interest  charged  on  the  $8uo,ooo  bonds  now  outsi^ittding. 

DrS'IDEXDS  — The  directors  of  the  Central  District  &  Print- 
ing Telegraph  Compiiiiy  declared  the  usual  dividend  of  2  per 
eeht.  payable  April  30,  10  stock  of  record  .\pril  The  direc- 
tors of  the  Consolidated  Gas  Company  have  declared  a  divi- 
dend of  I  per  cent  on  the  stock,  compared  with  3  per  cent  in 
the  previous  quarter.  T>f  dividend  is  payable  June  IS-  This 
cats  the  dividend  ratr  in  two  as  a  result  of  80  cent  gas.  Tbe 
directors  of  the  Cambridge,  Mass.,  Electric  Light  Company  have 
declared  a  regular  quarterly  dividend  of  aj^  per  cent,  payable  May 
I.  The  MisTOurj  &  Kansas  Telephone  Co  ha."!  declared  a  regular 
qiiart<T'v  dividend  -jt  I '  .i  per  cent.  The  directors  uf  the  Gforxia 
Railway  Si  Klectric  Co.  luve  dee'.ared  a  duidfiid  i  i  i!j  per  cent 
upon  the  common  stock,  pavil^lc  May  i<;.  to  stock  ot  rec.ird 
May  15.    This  is  an  increase  in  the  dividend  rare  .)  per 

cent  to  a  6  per  cent  basis  yearly  Hireetdrs  of  tlu-  Toledu  Rail- 
ways &  Light  Company  have  declared  the  reg-ular  icmi-anntia! 
dividend  of  I  per  cent  p  o.ihU-  May  v  T'r.e  dtTeclors  L  f  tli? 
Penn^vlvania  Bell  Tiltp;i' 'ne  i'l  .rapaiiy  Uive  dt  eland  the  '.:\ual 
q';arterJy  divideinl  1 '  _.  j.er  cent,  payable  May  1.  1  he  Ohio 
Tractn  ri  (_'■  ini;:.;i:i\ .  01  I'lnciiiiuiii,  sias  dftchired  the  regular  quar- 
terly di\ide.".d  <ii  I' J  per  cent,  payable  May  i.  A  scm:-aniiual 
dividend  oi  $5  [!«r  share  has  been  declared,  payable  May  15.  syo6, 
on  the  capital  stock  of  Tampa  Klectric  Company,  to  stockholders 
of  record  May  5.  The  directors  of  the  Ashton  Valve  Company 
have  declared  the  regular  quarterly  dividcad  of  i)(  per  oeni^ 
payable  May  15. 

ELECTRIC  COMPANY  OF  AMERICA  has  isstwd  itt  aa- 
nttal  report  at  (oUowt  for  the  year  ended  December  .v,  1905: 
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W.\iiinXUiUX  ILLEPHONE  tXCiiAXGE.— The  Chesa- 
peake and  Potomac  Telephone  Company  is  about  to  break  ground 
for  the  erection  of  a  three -story  and  basement  brick  and  stone 
exchange  building  at  629  B  Street  Northcatt,  Washingloit 
This  building  will  be  utilized  chiefly  as  a  central  olfioe  building, 
aKbotigb  there  will  be  accommodatimw  for  braachca  of  tfaa  caii> 
tract  and  conttructioQ  department  la  tUa  bidlffing  w&l  be 
placed  a  central  energy  switchboard  of  dw  lalett  lypc^  large 
enough  to  accommodate  aouooo  or  »Sfiaa  fubicriber*.  Bendat 
the  operating  room,  which  will  contain  the  awitchboard,  tiiere 
will  be  rest  and  retiring  roonis  for  the  opcraton,  a  diirint-room, 
dtc.  The  building  will  epat  Iioimih^  and  the  eq^iipiiMm  appcoici- 
imlely  taoojm  more.  The  ooMiact  for  building  hat  been  let 
10  Jota  Ifcfixfigor,  of  WaahingMm. 

EARNINGS  AT  SAO  PAUtXl,  BRAZIL^Tha  Sao  Paido 
Light  ft  Power  Co,  of  Braiit,  operated  bjr  Ctnatfian  and  Ameri- 
can tnlercau,  bat  issued  its  annual  report  for  tbe  year  ended 
December  Jlp  1905.   The  income  account  compares  as  follows : 
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TELEPHONY  IN  MINNESOTA.— The  Twin  City  Tele- 
itiMue  Company,  of  ItOnneapolit,  hat  ttantferred  all  iu  prop- 
erty to  tbe  Tri'State  Telephone  ft  Telegraph  Qmpaa)^  for 
%4joooficn.  Hut  it  an  anulgamatiaa  of  tha  two  eoRvaniea. 
The  Twhi  CMy  it  tbe  MinmeapoUt  urban  operating  company, 
and  the  Tri  State  hat  been  itt  country  and  lotig- distance  coaaec- 
tion.  The  Twin  Qgr  bad  ^tsaofioa  ttoelc  and  $t,iBMvgoB  bondi 
outstandhig.  The  Tii-State  it  capitafiied  at  ^SfiOifiOa.  The 
Twin  City  stock  had  paid  seventeen  quarterly  dividends  at  the 
rate  of  7  per  cent,  per  annum,  and  the  Tri-State  Slock  bcart 
6  per  cent.  Under  tlie  new  plan  lidooo  in  abarea  of  tiie  Twin 
City  will  go  into  tiw  Tri-State  at  a  valuatioa  of  ^ttfJSr,  Ttr- 
ritorkl  extentiona  ara  pcopoted 

CONSOLIDATION  AT  llElf  PHI&--Iaadoi«  Newman  ft 
Son,  of  New  York  an  yroiNwing  to  iBna  a  hoidbv  conpnny 
with  fiotfloogooo  oonnnon  atoclc  and  tatyoawon  preferred,  to 
take  over  the  street,  car  and  light  pfoptftica  of  Ae  Newman 
group  in  Memphis,  NashviUe,  Birmingham,  Xhoxwille,  liltie 
Rock  and  Houston  The  stock  issues  of  the  properties  amount 
to  18,745, fujj  common  and  $13,000,000  preferred.  A  schedule 
is  submitted  to  the  stockholders,  giving  a  basis  of  exchange. 
1  he  firm  has  expended  large  siuns  in  improving  the  properties  ^ 
and  it  is  supposed  it  propoaet  to  iatue  stock  to  oowr  the  entire 
expenditure.  ' 

INDIANA  TELEPHONE  UERGEit-A  ^cdat  diapabA 
from  Wabash,  bid.,  of  April  ag^  tayt:  The  merger  of  important 
Indiana  telephone  companies,  controlling  a  dattn  exchangea 
and  9ix>  miles  of  line,  has  ^ust  been  agreed  Upon  and  at  a 
meeting  to  be  held  at  Fott  Wayne  the  Telephone  Company  of 
Indiana,  with  $5,000,000  stock  and  ^jaoajBOO  bonds,  will  be  or^ 
ganized.  The  independent  coippanics  take  bonds  and  stock  in 
pa)Tnent  of  the  purchase  price.  This  is  the  forerunner  of  the 
ootobination  of  nortlieni  Indiana  independent  exdianges  by  the 
St  Lonia  Indicate  wtikh  haa  optioni  on  the  fHopetty. 

CHICAGO  PNEUUATIC  TOOL^-Tbe  Chkago  Pneumatic 
Tool  Cob  npoitt  for  fint  quaiter  of  1906:  Ptonts,  $233.3.^; 
Icao  deprsciatiOBt  etc,  $36^;  bond  interest,  $28,750;  sinking 
fund  fia^soA.  Lefk  for  dividend,  $155,744:  le^s  dividend,  $61,087; 
balance  for  antplns,  |g4i$j6>  Total  aureus,  96os»».  The  net 
profit  available  lor  dhridendt  it  at  Ac  anmnil  rate  of  laao  per 
cent,  as  compared  with  9.82  per  cent  for  ■•.-.tnc  quarfr  of  1905. 

CHICAGO  ELEV.^iED   BONDS     Ibis  week  the  South 
Side  Elevated,  of  Chicago,  will  deliver  to  the  syndicate  headed 
h>  (he  Illinois  Trust  Co.,  $t,500,ooo  more  first  morti?aBre  4V^  per 
cent  bonds,  the  proceeds  of  which  are  bciuK  r^ed  lur  ex'.eti  ioiis 
The  amount  voted  was  $8,ooo,txx).    This  vviU  leave  $:,.jsav«oo  uu 
issued. 

PHILADELPHIA  KEYSTONE  TELEPHONE —The  Key- 
stone Telephone  Company,  of  Philadelphia,  reports  March  busi- 
ness as  follows:  Girrti,  Jfir,-^,};  net,  ^,146;  surplus  over 
charges,  etc.,  $5,452.  Nine  niMnili-i  gfOSS,  1^04,773;  net,  $9i;S49; 
surpiiu  over  charges,  etc.,  $6a>](. 


Digitized  by  Google 


g62 


ELECTRICAL  WORLD. 


Vol.  XLVII.  Na  iS. 


GEN  ERAL    N  E  WS. 


Constructtcn  ^otes. 


:c:    fih^pll*   voiej    to  illue 

tl(.-t*.fi£  lislit  plant.    A.  L. 


MOBILE,  ALA-— A  »>i4j>caif  bitiuW  by  iht  11,  M.  Byllnbjr  &  Coin- 
fjiiiy.  of  CkicafO,  III.,  ku  purrba»f<l  llit  tlrctfic  light  plant  of  the  Elrc- 
tri<  Ugbiing  Cot^mn,  ol  MobiU.  It  u  Miinl  tlut  th<  iicw  iiwii4gcjnaa^ 
wOk  9Hke  inatdiiM  infMVMtmw  Md  wlciwiww  i«  (be  aDtMai. .  Ths 
ceapiiqr  tat  ■inarfjp  ptntd  ard«rt  for  fMlltonil  cqiriiinnit  m  <ke  ftoni 
wkkh  incliKio  tiro  jiKvhp  water  tubr  boilcii.  two  500-kw  titm  liirhioe* 
and  additional  cvntlcDBiag  aitparalu*,  4« itchbnarda.  etc.  S-  i  i'.;fiA:):irr. 
the  prcirni   ««i(icrii««-nJr-.ii.  V   rdiirJ   by   (he  new  managOTent. 

C.  E.  Groeibcck,  c^<->-ui>vruiK  .-x^.uf.r  i:.:  II.  It.  tfthtltf  k  CtmttV, 
will  liavc  cbargc  oi  the  v^muucit^ii  <AviiL. 

IIOrK.  .^RK. — The  Hope  wstir  an.t  light  plant  conlonplkt 
a  fan  «yiirtn  M>on.     i'harles  .M.  Richards  is  ktUpeffintclldcilt. 

.V.NAIIi  lM,    I.  \l  -A 

Levis  ia  L-ngine^r. 

i>AM  FRANCISCO,  C'AI-— Tbc  Xurtb  Beach  gcnccating  atalion  of  the 
VaiM  Mdlnfit  WM  Ml  •<  lk«  ire  amA  tl«cttk  ctr  MTvtac  «M 
iHuatA  niliwBC  aa4  ficHiiilin  5tNm  «•  C«M«  0-t  fuk,  AnU 
aj.  after  Imw  diyg  af  iiMVMii««i 

tnttAH,  CAL.— Atruttnean  htnt  1»ia  Md*  It  «hc  Board  o(  Trua- 
Icea  with  the  Snov  Mountain*  Power  &  Water  C*>mt»ar»y  to  furriii^  power 
to  tke  cl1»  eletiric  lighting  plant  aa  toon  ak  it«  tri:um,»5i  n  lui<-  «  torn- 
ylMcd,    Tha  coatp«ny  expects  iti  plaot  coatplcttd  and  in  operation  by 

NavcnAcvt  vtad, 

SAN  FRANCISCO.  CAI..  T»ie  Pacj6c  Cat  ft  Ftfctric  Company  u  iwtk- 
inc  rv«y  pg«ible  <:ft...rt  lu  ri>  ..iii  lighting  Mrvic  ,  -  -  fl  aa  it  ia  con- 
wdertd  «a{».  Large  gangi  of  men  have  been  put  to  vary  an  tuefhewl 
wife*  and  undergrmiml  conduila.  Although  cvfry  •B*  •<  *«  iiA^fMloBa 
taken  <wef  ffoia  the  Indcpaukal  Elwtrn  Light  *  fomtr  Compaay  on  tbe 
ilMwalliU ininnl  tftMa  wm  barard.  it  is  found  that  the  ii.otxi  vnli 
•adttgnaad  cablra  i»»»Mm  (laa  tbc  nndantaiced  main  grnrtating  siatiun 
in  the  Potrcro  |)ltirl<t  to  ll«  maaltr  suhstali  .li  jt  StK  jnJ  Mil^i  n  '^ifetu 
were  intact.  New  tranaformera  only  are  iifnti-i  1,1  ii».iir(  bjsii  '*!  Ibe 
fand  Uiyif  SUff«  ••ition.  between  jrd  and  4tb  slrrrta,  w»»  again  a 
>  .■.:■■  f-ic.  .ki-'!  li.iag  damaged  by  the  canbquakr.  Addilteaal  motor 
grnerator  teis  are  being  coaurucwd  for  Uiis  audaa.  P  V.  T.  Lee, 
nitnin  *•  Oc  fUKfal  ■waaiB',  ta  Mac  aD  in  h»  ptrntt  im  «»e»«rMwa 
sHih  olbw  oAdaU  u>  r«HaMlH«te  «a  dly  fMm. 

imrLDER.  COI..-I1  ii  reported  ikal  ibc  BouMer  Elretrte  LI|M  k 
I'^wcr  Company  hat  >ol4  ilt  vrapcrty  to  «1m  Hcary  Coatpany  «l  M*« 

York  City. 

CaeSTEU  tiUTTE,  COL.— A  wceial  «!«««••  *•  *«•"•  «• 

Mlifr  tka  actioa  «t  lb*  Caaadl  in  raftrd  to  the  purchaae  vf  the  plant  of 
ttw  teHid  BuMC  U^l  *  WaWT  Coiapany.  The  company  hu  aitttrd 
la  Mil  Die  plant  to  llw  ton  lot  $14,000  to  be  paid  in  ln«tal!iT,'ntii 

BRIDGBI^IRT.  CONN.— The  New  York.  New  Hlvcn  k  H.  if  td  Riil 
road  Company  wt'I  »-i"0  begin  the  work  ct  iMatliBj  1  'Mfc  liahdng  and 
power  plant  T>i,  r.rw  station  lietc  II  »,n  i.itnnl.  wer  to  operate 
the  elcviiors  and  rolling  lift  bridge,  and  will  alio  light  the  isUruif*  and 
pUi  forms  of  the  atationt  and  tbc  wbarMa  fmn  SiraiM 
to  the  Nauaaiuck  <Jo«k,  laebiUat  tfw  rillMad  not  mm 
Tba  canpNiy  Im*  •  caaMci  far  W  yaai  «Mh  tbe  UaiuA  lUwahMlnc 


ATL.\NTA.  IJA.— Th«-  >'.r,.rs  1  K^ilwjy  4  l.i.;tlri.;  <_  :.ni,,..r .  »ill  ca- 
pend  about  $ao.fimi  in   r.  Tni-^lf-lii:i;   il*  b  nldiiiK   11.   .\l:ibjma  St-n'Cl. 

L.\GR.\NG:-:,  G.\  — llir  ncv  .l.-.-nc  hal.rii,^  ar.J  -.lO'^cr  plant.  owaCll 
by  the  city,  hi*!*  t^tcai  tiimplttcd  ar.d  ia  rtjijy  f.tkc  tbe  place  of  the  oM 
plant. 

TALLAIHJOSA,  CA. — Rapid  p(a«Tc«»  ia  being  made  on  ltt«  chNtfic 
Ngbanc  ptaM  fat  fba  dly.   A.  J.  RadcUic  ia  •apcrfotcwleAt  of  can- 


CLASTONBUKV.  COm«.r-Wafk  will  atea  btfia  ««  iba  caaMnMitoa 
«r  ib«  byAMtmrjc  phat  ai  iha  Giiglaabiwy  Pei»*r  CMapmy.  Lc<H* 
W.  Upl*y  ia  treaaoRr. 

WJUflKCTOtf.  DEU— V'brk  baa  commencril  oil  the  con.lrucliun  ..f 
Ac  mt*  pawcr  baiMe  «f  Ikt  Untauaglaa  Traction  Coopgay.  }.  and  T. 
Olim  bai*  Iba  laMract  far  caaalracifaa  M  Ika  baiMini. 

WASHIHGTOIV.  D.  C — The  fbesapcpke  and  I'.Moniac  Teleph-jne  Cam- 
May  baa  lei  lb*  taiitrart  far  tbe  erection  of  its  new  ra«tem  eacbange 
«o  John  McGregor,  of  thi.  city  The  building  will  coat  lioo.ooo.  and 
will  be  located  at  «i9  B  Street  northcaU-  It  wi'l  ha»«  an  erjiiipeMitt 
coMiina  more  than  Ijoo.ooo.  making  a  l-lil  inveMment  of  $400,000  to 
lfoo.000. 

WASHINGTON,  n.  t:.— The  Winchesict  and  Wisiiington  City  Railway 
Company  will,  according  to  reporlf.  aupply  power  to  lb*  SbeBindaab  Om 
ft  Iron  Comt^ny.  recently  chartered,  and  that  a  railway  wit  b*  btlllt 
from  the  mines  ol  llie  company  to  MiUvilk,  W.  V» 

\\  \SIIIS<;H>V  Ii  C  Ri'Is  will  be  retrixtd  until  May  n  at  the 
nur.'.o  ..I  . -....1  A«..-i..i..  Natv  Bapartaita*.  WagbJajtaa.  O.  O. 
l:ZJ,  at  L  N..y  Va..U.  a,  Hm^  C.I..        P-ir.  M. 

Wart.,  naval  ♦HPpKe.  ai  f«U«a:  SdiadaU  5.7  T,.n,fo,mr„,  .teel 
14.,...  t<M  .<eel.  Mlet,  ».lv.*  elc.  Sehed  .1^  -;.c.i...,i.«ht.,  p-g 
Sch-I.l.  ..-^M--'.  .r.r-„  I, ..!.(..  <M>n.).r.  .>.^n^mo.  c,i.-."Jed 
laeul.  Ur  A—  -  ^"'->  Application.  f« 

1>r«p<,iala  ab-uld  det^gnaic  llie  schedule  ilenrcd  by  number.  II,  I.  B. 
llatri*.  I'ayoianer  Ceneeal,  V.  S.  N. 


ALTl^S.  CA.— Tbe  ItcQiiMlais  PhnKif  k  MacWac  Coapamy,  of 

iiiiKUfo,  Tea.,  haa  sc<»uad  ibc  «a«itact  tar  waMr  Mdw  and  an  timiti 

light  plant,  for  |j8,oo«. 

DUBLl.V.  GA. — A  petition  hot  been  filed  by  the  t-Anir.  1  t  LijWm 
Trieptone  ft  Manufict-jring  Company  to  ciianut  the  n-im.:  ih.-  n.il.lin 
Telephone  ft  Tclesuiili  i  orj;iir>-. 

M.^CU^',  GA  — AtUma  iod  Macon  capstalists  are  figuring  on  a  new 
electric  plant  at  Macon,  loe  city  is  at  preaent  ligbttd  bf  tba  Kaea* 
Railway  ft  Light  Company,  at  $75  per  lamp  p<t  year. 

ATLANTA,  GA.— Tie  aaryc|li^  earpt  M  Iha  Ca»na>  Mlwir  *  Uae- 
tric  Company  is  mappinf  otit  Ibc  nme  prapaaed  fat  Iha  acir  arturban 
llae  bclveen  Allanla  Hid  Staoe  Moantain,  •  damcft  oi  tl  taHia. 

ATLANTA,  GA.— Tbe  Notik  Cearfta  Ekclrie  Cotqaany  baa  tecnrcd 
fnacblae*  (or  the  diatribution  of  elerlric  power  througboui  the  city.  Iia 
power  is  transmitted  by  a  lower  line  from  the  sboaJa  at  tialness  ille.  about 
ninety  iKllei  di«tancc.  The  compriny  "ill  l'»l  >'P  «  building  here  to  coat 
(15,000. 

BUSHNELL,  ILI  The   Bushnell   Electric   Ught  ft   Power  Company 

has  Just  completed  extensive  alterationa  to  its  plant. 

.\LlRORA,  ILL.— The  Independent  Telephone  ft  Telegiaph  Company 
has  petitioned  (or  a  franchise  tor  entrance  into  Chicago. 

LINCOLN,  II  I.  Contracts  have  been  let  for  much  of  the  work  of 
the  Springfie.d  1  i  L  'lr,  branch  of  the  Illinois  traction  system. 

VIR0EN,  ILL.— The  V'irdm  Electric  Light  Company  has  mad*  ai» 
ij  iifn  iiuj  to  enlarge  its  plant  and  also  its  Kope  of  business. 

rA^i.V,  ILL. — Tbe  Southwestern  Traction  Company,  recently  ortaniacdt 
will  construct  an  clccliic  railway  connecting  Springfield  aad  Pana. 

JOILET.  ILL— Tic  Oly  Coaiwll  haa  geuned  a  filgr  ycar  fcaaAtae  M 
tba  JattM  k  S9!Mhcni  TraaHan  Caopany  and  ibc  Cbaaoahan  Ligbt  * 
Pawcr  CoaipaBy. 

BLOOMINOTOM.  ltiU-«ea.  K.  UaMh  baa  •■cfcd  ta  Ibc  City  Coaodi 
tia.ooe  a  year  for  twtaly  yaara  for  a  t«MMbita  M  operate  a  Mnct 
railway  in  Ibia  cliy.  • 

CALESBITRC,  ILI. — Tlvc  PMpte'i  Electric  Power  Company  has  asked 
for  a  franchise  to  opcnlc  an  electric  plant  and  power  house  for  tbe 
of  furnishing  light,  heal  and  power  to  this  city. 

CAIRO,  ILL.— Mulcaby  «  Yates  will  petition  tbe  county  board  of 
.Mexander  County  for  r  igh:  l^:  ..  .ly  al-  iiu  t!.c-  eastern  aide  ol  the  couuiy 
7fti,4  from  the  city  limits  o(  Cairo  to  tbe  Cache  bridge,  for  an  interurban 
iilw.r, 

C-\.VTON    lLL.~Cimtracls  between  tbe  IlUooia  CcnlrtJ  Electric  Rail- 
way Ctaapony  and  iba  Ckicltnd  sgmdicaM  bare  boen  aigMd  l»r  lb*  cun- 
•f  m  ctoctrie  iMCMflui  batoicca  Canton  aad 


CAMOlf,  ILL^-At  •  IWM  Milhl  af  iba  tHCkhulden  of  the  Capron 
ll..,ne  Tele^on*  CM^y  it  ma  «alfd  M  ilNffaac  tbe  aapiial  luek  to 
$10,000.   A  cesitral  will  ba  aaUhlMad  in  Chp«an  aad  warii  «ia  wan  bcplti 

OB  tbe  lines. 

CHICAGC.I.  ILL  -Bids  will  be  rci-,,>r,l  intil  ,Uine  ij  l>y  ll.r  Board 
..(  Trumees  iNanitary  IJiMri.n  of  Chicago,  for  |furnishing  uansmia^iun  line 
,,oU»  ai.iiiB  llie  right  of  way  «1  tbe  laid  Sanitary  Ohnrkt.  Bid*  »«•  »• 
t«T-rivcd  on  both  metal  and  wood  pole*.    I.  }. 

kOCKroRl>.  Il.l.-  -A  deal  is  being  ne 
of  the  Kockfoid  ft  latcru>b«o  Company  and  an 
it  bag  bMn  aaaoitaggd  that  tbc  Rockfoed  Street  Railway  Company  and  the 
tirort  Iia**  of  lalertiitaB  acrricc  controlled  by  it  wilt  paa«  into  (be 
haoda  of  a  etwnpany  now  onaaited  and  securing  the  planU  at  other 
syaletRS  in  thit  vicinity. 

K.XST  ST.  LOl'IS.  ILL.  — At  s  recent  meeting  of  the  East  St.  Leins 
Ciiy  l  iniwil  the  St.  Claire  '  >>  l  ower  Company,  of  E»»t  St.  Lours. 
»»ked  for  an  entension  of  iu  imwliue  froaa  one  year  to  eighteen  moctbs. 
The  cMnpany  was  gtanlcd  a  franchise  laat  Hay  to  cr«(t  a  plan  md  to 
(urnnh  elrctltf  current  for  light  and  POWCT,  b«t  up  to  the  prOaMIt  t"** 
It  is  SI 'ted  aotbinc  ha*  been  doac  by  ibe  oonpaay. 

W  .M.KRRTOK.  IND.— An  cicelfic  lifbi  plants  la  cwl  abang  t|,aaa, 
be  erected  bcrc. 

RICHMOKD.  ma— Th*  City  CaoMU  ia  *oot  ta  a*  far  bid*  for  the 
CMSI ruction  a(  a  4M1KI  ««tidail  arMcai  in  Main  Street;  probaUe  coit. 

'*iXWANAi  i.l.I.'<.  INK -Tbe  CMlrgl 

e«Meniptati..R  fhe  erection  of  an  dfhl-ttaiy  bttBdiW  fa  ttjp  cHf  !«■ 
iia  aenrfal  ai>d  local  otbcc*. 
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ELECTRICAL  WORLD 


LUUAKSrORT,  INO.— Tbc  Inditni  Rapi4  Tr*B«it  Company  )iu  mule 
lWlicWi»B  (o  the  brard  o<  flMik  Mffel  §tr  •  IfMMhlM  M  tnm  lb* 
diyw  Ttm  camptny  piopom  M  t^M  mA  tittmkim  nihny  fran  Tertc 
lUnte  l»  »"|--if'  via  CrMfbrMD*  «ad  Fnakfatt. 

CVASSVILLB,  IHIWTke  Smwrinc  Gh  wd  BiMtrie  Uakt  Coai- 

>ll|]r<  <Ik  CvanivtHc  Mmu>.  IUitw*]r  Cemiwny  aiul  the  triction  lin« 
tiam  this  city  ta  MaMMi  loiiitnllc,  Rochpart  and  Mt.  Vernon  will  be 
caBwUdaled  under  one  mtnicemeni  ind  •  irKiion  line  tmlll  (tutu  thi* 
city  to  IndiuupoliB. 

EVANS  VILLI-'.  ISV  —  A  mcvmetst  is  tm  foot  to  ^staMiafa  another 
r!(vtric  lighi  (iJaju  -:i  iliii  .ii>  \  [-ciiin  n  ii.f  4  tr.»iiiKn«  Kas  been 
filed  with  Um  board  o(  public  work!  ukinf  for  the  right  to  (aruab  light 
mi  p«««r  la  tb*  af  B*tMvSlt;  Maim  •■  tin  ratHimMr. 

MtA  UNCI  tt  tar  tn  mtvIm  wItm  wte  irMiid  to  ceniaiM,  Md 
iha  thf  t  ptT  c«tt  of  the  areaa  ccadftt  «a«fe  year. 

MABLOW.  L  Td— lltttila  Ughl  fkn  wtt  ha  iMUlkd  ta  mmmo. 
I3ai»  wilk  Ike  war  •atto  IflM  ia  Iblf  Imtb. 
CWCKASaA.  t  T.— t1i«  dotHed  cnaiaacr  sf  tkc  ac*  Mml  nOwir 

line  arrived  in  ibil  city  wiib  complete  plant  tfi<l  kpeciAvattofla  9t  (fee  algbl 
milea  of  line  to  be  bailt  tv^eihcr  vitb  plana  and  apeci&cadatti  bI  Ifca  Ml 
pbwer  hauic  to  be  erected  ia  e8BiMCtM«  with  tbc  Mi^. 
OTTt-MWA.  IA.-Tba  0*taai«a  Kaibny  «  Ufebt  Cnai»Bar  ^  ***** 

a  nfw  power  hf>*iw 

itLKi.iNi.^.ros.  [.\    n.r         TdafbMB  Cmwmt  la  9M>arb«  ta 

erect  a  lke<«   c:ichir.f;r  in  th:»  city. 

Mt'SL'ATI.VE.   I.\      .\r    :.ronr\Mr.   r^slsay  b»  t«alinMl«d  {■  ibit 

CJly  to  fMn  ^.etifcccji  he- If  ^nA   Ii.  Oly, 

BO'..iNK,  Th«-  Ftri  Dodge.  Dea  Moiae>  &  .S>M:ihri:i  Hail.u..4.|  (  m.; 

IHUly  of  Ibia  city,  which  ia  hulldinc  the  intenirban  line  from  Uea  Moinea 
l«  Fart  Oailir  «ar  lha  Mealaa  *  Mailliatiwia  Caibaid  Cai^aBr,  haa 
AM  UMadfd  artielaa  af  taaeffofattoa  vKb  the  SaeMarr  of  SiMa,  In- 
ercMinf  the  capital  stock  to  $i,i>oo,ooo.  The  directors  are  Frederic  A. 
fwrfr,  S.  D.  Ijonof,  Homer  Loring  lod  Henry  W.  Poor.  The  company 
baa  let  additional  grading  contracts  for  tbc  Use  running  from  Lanyan 
to  Fort  Dodge,  a  distance  of.ai  milea. 

CALDWELL.  KAN. — The  citixcns  of  this  town  have  voted  to  issue 
S>S,«oo  boiMis  for  Ibe  conatrttcboo  of  an  electric  light  plant. 

ELDOR.\DO,  KAN.— The  Eldorado  IJfhr  iffat,  lii-  *  Ptvwrr  Com- 
pany  has  feCTireil   a    ff«IKln''r  i   ItJ*^    .Im]    rlrclric    l;|hl  :''.T:it 

TOPEtCA,  KAN. — A  new  decuic  ligbting  ud  power  pimi  ta  la  he 
established  in  tUa  dly.   C  IL  MaMMtll  it  il^tlld  ia  be  tattnaHd  in 

the  entcrprlat. 

BARTLESVItXE,  KAN.— The  riartlreville  tnterurban  Xailwajr  Com- 
pasy  ha*  cwiapletad  •ftaaftaMou  for  tht  coeMructioii  •(  tbt  iaurmbtw 
rilhrar  betattn  tUi  flMe  aad  Dmmej.  It  ■■  atanainl  Ibat  iba  c«M  «rill 
ka  abaai  tiaayaaai 

TOPEKA.  KAH^Tba  Wliaari  It  Kansas  Telephone  Company  ba» 
Mtilil  the  CouneU  tdr  a  B«W  tnBCb(*f.    Tbc  company  has  commnMtd 

extensive  iin[:raTemeols  to  its  system,  and  will  expend  about  $i5ah0aa 
before  the  *^"k  it  ftaplcled. 

LOt'ISVILLF..  KY.— The  Boaf.l  of  Aldemen  baa  adopted  an  under- 
ground wire  ordinance 

COVINGTON,  KY.— Owen  Ford.  St.  Fc-.i*.  \tn  ,  ;»  tvrrpsr-nt  plans 
for  a  muBUi[a[  cl<s:[nc  light  plant  hcr^. 

Ln(.'IS\  IIJ.E,  KY  — The  Board  of  .MJrrinrTi  c(  llir  cily  ol  Loui"iMf, 
K.Y  ,    hA\   ijr(r!,fr.t    llir       I  li  i" :  lor  i    rlrcrfjc    ligKt    franchise    OrdilUnce.  Ihc 

L^'iiisviiiiC  La^bting  Lompany  hft»  «-\  nitu-r  kinl  granted  inipottAct 
coBceaalona  in  prices. 

EMINENCE,  KY.— By  order  of  court  tbc  liiBincncc  Klectrtc  Light 
Company  haa  been  placed  in  Ihc  banii  al  a  nacitrar,  with  instructions  to 
begin  the  opcraliaa  af  tb«  ptant  at  a«*e>  Ctoima  aatosnting  to  $io,oa« 
ba*a  baas  tadgcA  t^lmt  tba  plaM 

OLYimA  SntmCS.  KV^Aa  dactrle  tigbttac  ilaM  la  la  ba  iii' 
walled  in  the  new  hotel,  which  has  just  been  CMIflMd.  Tba  ptaM  *01 
lie  large  enough  to  hiht  the  hotel,  cottage*  ind  granXuU  at  tba  MaOft. 

Saiiib,  Watbiai  *  Ca.  vai  iaMaU  ib«  plaal. 

LOUISVIIXE.  KY^tla  LariMk  tVMim  Cawpaaf  baa  fiM  aaMirf- 
ments  to  its  charter,  franitag  4i  fendiitoB  ta  tantak  bat  aitier  far  bati> 
Ing  p<irroH->.  and  to  eawblllb  a  pUm  ta  laraiiib  iMaai  aad  alacwkil  pa»it 
h  Looitrillc  aad  aliawbm. 

NEW  ORUANSt  lA- — The  Co^bCrland  Telephone  Company  is  rentod- 
•Itaf  aad  tcbttOdlBC  to  ItiiiibaM  anl««  and  i*  caa«i4eria(  Iba  fanbaia 
a<  a  baildiaB  ta  Ibla  dijr  llr  lit  Mtbana. 

TUlBOOAUXi  lA.ntbc  citiiena  are  considering  doubling  the  capadly 
al  tba  ataoleiail  tllCtria  Ntht  and  water  works  plant  by  Installii^  a  too- 

kw,  tJj'VOlt  machine  with  bahnc^ng  mi  to  f»ftn<T  the  t-«n  .i"'.4.kw,  luj. 
volt  ma<:hilie+.  on  the  1  ii-i  i:  tNrc  H'rr  j.ysT-i:i  iij*  in  usr  Tlir  Ii)cS:in|£ 
system  also  incln^U-s  .-i.  V^'rvirrri  Fl»-;.trlt  ■icri<-i  arv  in.i>-liinr  --'i  f^iligLt 
c.i7ii.  tiy      A.    l<-    StiiintLr.   is   city   clcctr  ci.i;i 

BINGHAM,  Ut. —  liie  Mai*iasi*ktt  Electric  Conpany,  of  WaterTllle, 
Me.,  contemplates  installing  an  electric  lighting  plant  In  this  place  laaa. 

CARIBOU.  ME.— Tb*  Ctribim  Water,  U(b*  *  r»«er  Coaqiaiir  bag  n> 
cetiily  added  a  new  gtoMatar  BBd  made  otbw  •alroflvc  iBiprovamnUa  is 

its  plant. 
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PORTLAND,  ME.— Tbc  Maint  Ugfal.  Heat  *  Power  Omvaj  hat 
k«m  incorporated  wilb  a  cairfial  itaifc  af  faga,aaB>   Tba  tawifiialaia 

are  Phitip  J.  Deering-and  otbrra, 

SiH'lH  I'AKIS,  MK— .\t  ^.  i-.rnt  ni-.i:i.|;  uf  the  village  corporation 
iiild  f'jr  the  f-urp.jM^  .j f  c.  rjM.j ■.  rnu'  iti<  ■i.uMl.irt  of  a  municipal  clcctr^c 

light  f  l  .iit,  il   -St  itrtii'.rii  til  l  h,  I  oi-.tri:.-;  u  ;iUnt 

EASTl-'OKl,  .Vfh. — .\  n«'«  boiler  is  now  being  installed  in  the  electric 
lighting  plant  of  IK'  Kxttport  Electrk  Company.  The  company  also  con- 
templates making  nihri  irjiprovrments  to  its  plant  in  the  near  future. 

IIVATT.SVII.LE.  MD.--l(oiida  lo  Ibe  »  ,  i.  t  .  i  Jw.aoo  have  betM 
»«ild,  t«  !tr  Is**-*!  fi>r  tKr  c^nftr^tdt©?!  of  »n  clrclnc  light  p.aiit. 

BAI  I  1  Ml  I.-IK,     Mil    -  Jh.     \l.n>l  J     IV.r-.ihiiiic    Lvmi-my    it  conlem- 

platii^j;  n-^l.il.:r  n  ti.t  j L.f >  tvj.-il sy^ir!i:  in  lU  t-\i:!tir-gr  ut  th:v  city.  D.  K, 
Evans  is  ftm-i  Ir^t 

f.RKAT  BARKl.VG  :  1 .\[.'\SS.— The  m»n  uat  tciSacfl  ilic  in-ffna-  * 
lion  for  street  lights  llus  )rAi   from  I4.6OO  lo  t].50O. 

SOl'Tir  liAKTM.H Ml,  M  \SS.— B.  K.  Waian,  o(  Sm  BeiUord, 
wriiri  iii.it  t:ir  >|tuKiioii      . .J  istraclinf  ia  alwlrie  Kihl  flaat  at  Seolb 

Dartni^ur'i  li^i  Urn  jliait  1  m- ,1 

N.\NTl't  KK 1 ,  .M-\s>  J  ill  I  Li.iLas'  r.as,  Klectnc  ft  Power  Company 
will  toon  install  anvlbcr  t*s  engine,  made  by  the  Westingfaouae  Machine 
Company.    R.  W.  Coleman  is  superintendent, 

HOI.VOKE.  M\5P    Thr        I  •.t.rii  ,.f  the  Holyafca  Water  Pw<» 

Comr-TiV         n.i\*     C'-Tr|lel(ii    and  ^<>  .:i    cLn.menea   Ofjlillf-      1ft  ta 

expected  lo  be  ahis  w  su^pijr        i.ui.td'^ui^i s  tiy  .May  t, 

HLTDSON,  MASS. — The  municipal  electric  light  board  haa  siade  an  an* 
nounf  rt^eTtt  that  There  will  be  a  rrrfttr?i<^n  in  the  i  ncr  cf  e!t-etricity 
after  .In  ;  i     Mic  Lioaid  it  not  r»i.  ly  •■n  -lute  v>liat  the  rcilcction  will  be. 

FITCHBUKG,  KASS.— The  Flicbburg  Leominster  Street  Railway 
Company  contemplates  making  extensive  additions  to  its  ^•ii^rr  lir^urtinnit, 
and  is  considering  nfeoving  the  power  plant  from  South  Ftsclihuig  to  .\>cr. 

PITTSFIEI.D,  MASS.— It  ia  reported  that  the  Pitttlietd  Electric  Com. 
pany  will  increase  >U  capital  slock  (torn  llso,Dao  to  l^^s^ooe.  Tbc  coas- 
smr  win  aaan  araci  a  iai^  paper  bauie  aad  airiia  anlfitm  addMioa 
la  Ua  ylaat. 

WOBURN,  MASS.^n  rrcommendsti  .n  .  f  Muyo:  Uaieal^  a  wiMlicIt 
committee,  comprising  James  H.  Connolly,  ci-i^unr^n:  Laleb  H,  JaqaMb  and 
G,  William  Buchanan,  has  been  appointed  to  investigate  the  matter  of  a 
municipal  lighting  plant.  i 

BROCKTON,  MASS.— The  f'ty  rr<fr,tly  la,  tr,i,.1e  s  (.i.tracl  with  the 
Edison  Illuminating  Compar:r  f'.>r  '.iKh-JiiA  the  city  hali  and  the  central 
police  station.  The  city  hall  Jigiiting  ij:.int  will  not  he  ot.erssed  after 
the  contract  takca  effect. 

BALDWINSVILLE.  MASS.— A  apecial  town  meeting  will  be  called  in 
May  far  the  ataaad  ma  aa  tba  tniMar  af  talabHibbn  a  wwW|Hl  aleatite 
UtMac  »taat  ta  tbig  lawn.  If  ibc  flaM  ta  iMtd  lor  m  wngtlrttaB 
•in  ha  aade  at  iba  it«  aMtttac  aad  Uia  ptaM  uBl  ba  tailditd  tito 

RUSSEUU  HASS. — The  power  plant  which  is  being  constructed  on  the 
Wltltdd  Urar  ta  this  place  will  soon  be  ready  for  operation.  The  coni- 
nany  expects  to  (encralc  froa  jao  l«  700  hp  aad  trill  aatipiy  Ibe  WeMcna 
M  ....,1,1.  i.e-tv  siraat  Railwar  Ctavanr  arkb  p«Bnr.  at  Kaon  ta  iba  pliat 

li  ci;in[.letrd. 

,\11LH.>K|:,     .\|  I  hr    j.cwrt    l|.,.u»r    lif    ll.c    Nofi:..'-!    ;i'a:il    r.t  llic 

Miiford  Stone  Company  was  recentl/  destroyed  by  fire.     The  loss  oa 

the  taacUatcy  aad  wata  trtM  tacludtd  tw»  iatm  baikra  and  mpaca^  4 
djraatMh  tofbwi  tta^  b  ailtaMlti  it  faaatb  Tkt  phut  tiUI  ba  ttbiitM 
al  aaan  at  pmKtt. 
HIDDtBTON.  ItASS^t  a  raecal  tatrttat  beM  by  tba  town  ta  batr 

the  report  of  the  electric  light  commirtee,  the  citirens  voted  not  lo  bnitd 
an  electric  light  plant.  The  oomituier  ! '.i^i  l  ilui'  tfie  io»  n  would  have 
to  appropriate  about  |to.Do«?<  f>-'r  tine  plant,  and  cimsequently  rntorted 
unfavorably  in   (tie  matter 

HUDSON,  MASS. — The  trustee*  of  the  municipal  electric  light  plant 
will  soOn  commence  work  00  the  extension  of  its  line*  lo  (aleiisoodale 
for  the  purpoae  of  furnishing  light,  heat  and  power  to  that  Tillage, 

EAST  BRIDGEWATER,  MASS.— At  a  recent  town  SKetinc  it  na 
vattd  la  appfopriau  4*00  for  electric  lighting  for  the  rest  of  the  year. 
Tba  Salaetpqi  ara  luatiaeted  la  ^ahi  a  aenuact  with  ttw  Bditta  Caat- 
paay  far  Ibt  tiacttaa  lad  ■ahiteiiaBae  af  <•  lamps  of  »i  qi;  aaefc  tar  a 
period  o{  three  years,  at  a  coat  of  not  more  than  |iB  a  lamp  per  year, 

SALEM,  MASS. — The  atrvet  lighting  committee  haa  made  a  contract 
with  thr  Saleia  Electrk  Lifhtltig  Cttirpany  tn  !ig!it  the  t^ty  t.  r  five  year* 

$';t    ;)Cr    year   per   arc   hg1\i    sr.ti    $j-    r^^r    yr;ti    (i:r    r.Ult  ini.andewrent 

light.  The  City  Cotmcil  alao  passed  an  order  to  make  a  contract  with  tile 
electric  llfbl  caMHwy  to  PBBp  Kwia*  by  flecirkily  at  iK  ecalt  ftr 

kw-bour. 

HATTAPOISeTT,  MASS.— It  it  reported  tbal  tbta  ton  trill  laaa  baiM 
aa  declrie  lifhl  ttrrice.  KegotlatJoBi  bare  been  hs  pracrete  (tn-  waae  tiaa 
bettseea  Iba  Seltataen  of  the  town  and  the  New  Bedford  Gas  A  Bditio 
Light  Ctamiaay^  aad  a  number  of  tnterestcd  summer  residents.  Tbtagt 

have  to  far  praiittttd  tbat  Ihik  naiaiBt  i«  ba  daat  •lecpt  far  Iba 
Selectmen  to  grant  0a  ataciri;  caapany  tba  ri^  ta  aarltta  fala  iamlltnt 

in  the  town. 
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LOWCliL,  MASS. — L'ndrr  a  (iropositkm  md*  hf  Aw^tr  Cwy  tlt«  con- 
u»ct  for  elw-iric  lightiim  Mhich  CAtU  f^r  $i/.>.45  jt^t  Ump  will  probably 
be  d«UicJ  vi.'id  and  a  nc*  ci»l^'-;'  l   r-i        ai  per  Ump-     In  cwn- 

vld«rahon  oi  Ihii  chan^r  the  Lowell  Klrciric  LiKbt  Corporation  ik  to  re- 
ctirt  Iht  coiilraci  lot  lighting  40*  \»mp»  tbtt  ate  luiw  liftatod  by  iia«oUnc. 
The  gaaoUoc  Ligbiing  cod  tract  eiplm  June  1.  At  jiracut  the  axy  pajri 
•i9>7i  >ct  Imw  ftr  4M  Im«»;  wader  Ike  prapwBiwi  maU  Maiw 
Citcr.  ttatridir  wtO  W  MbMltiiMd  M  •  COM  tt  l>«.|*.  fi  it  niHUrMMd 
that  the  I^wrll  Electric  Ligfat  Ct?rttora1ion  will  accept  the  mayor'*  prtipo- 
aitunk 

ELK  RAPHES,  MICH.— Th»  \  ilUge  <  ouixil  hai  i!ruti:r<l  a  (tanclii»c 
for  an  electric  IiKbling  plant  to  A.  V.  Ito^lghmy. 

SAGINAW,  MICH  — H.  B.  SliK-uin.  01  lluli»iafil»lov>  tt,  has  h«D  looking 
up  the  prok^vects  for  an  electric  railway  from  here  10  Ciuttil  Rapida< 

PORT  IIirRO.V.  MICH.— AmncnitcBU  ««  mm  being  nude  for  ilM 
i.T..tt«c:i«n  of  'he  new  pow«r  kmuc  f«r  tkr  Grand  Trade  SaUroid  M  be 
(grated  on   Military  Street. 

FLINT,  MICH  -  I  n'  :  lint  Light  &  Howei  Company  has  purchaacd  the 
old  L«wM  iWur  miUa.  four  railcs  wot  of  the  cUy.  for  Jij.ooa,  and  will 
{■iprMc  dw  »ri>ny  let  iwwcr  pwrjoni. 

GRAKP  KAnDS.  UICIL— The  EdlMN  dapnqr  h«s  bm  nmdcd  Ih* 
«aiu»ei  tat  tkt  fiindibiiii  nf  aU  ikc  ligbt  aad  fvwtr  nqidreA  In  tt*  ■*« 
farnttaw  ucpMitttB  baildlas  «Qa««wwt«d  bf  Ac  HanttcMMn  Battdlac 
Aatoeiulon. 

KLINT,  MICH-— R.  O.  hart  aod  H.  R.  I^ranger  hare  applied  to  tht 
ruiii^cil  for  a  hgiii  tad  potrar  fnncliiw.  >ad  arc  eimttaiiilwuig  Ike  devekofi- 
.  ;  a  power  pint  oa  itaa  FHM  Kivcr  •(  a<«M  lip,  twUek  irill  CMt 

it^'-.l  I    $  :  >iV,VOO. 

I'ANhY.  MICH.  The  Michigan  JVj.er  Companf  haa  iled  4  pMMM 
with  the  cotinty  clerk  of  Ionia  County  aaking  perailwioB  to  bliiU  a  dMl 
acTM*  Grand  Ri*cr  an  aeMiM  4  in  <bi*  «i<3P.  far  the  putpaie  af  PM- 
laiiv  altdridtr  Cat  yaw  and  ligbliac  prnvufd. 

ROCKLAMOb  maL— The  ddatn*  irvding  ia  Ihe  trkiniiy  of  Ibe 
Vktoria  aaaa  art  iglltllag  tb*  qaeilimi  of  a  ligbtiai  ptaal.  Hie  Vietaha 
Cotapany  I»  about  to  initaM  a  dynamo  for  the  purpow  "f  generating 
power  foe  j1»  mine,  and  may  furnith  light  for  the  village. 

ONTUN.^CON"  MU'II— The  village  ha>  awarded  a  ci»utract  to  the 
Lane  &  StjJIty  1  .  iih> n  of  Cincinnati,  Ohio,  for  a  new  elevtric  lighting 
ylaiit  Ilic  »muijmK.ot  will  conjiat  of  a  uolew  dynamo,  jjjhp  CorliM 
riKi  u,  ^witchboald  and  16  arc  lanaps.  The  coki  of  plant  la  i"- 
cluiijiit;  installation.    The  plant  it  to  be  ready  for  upcraiiim  in  40  daya. 

ORION,  MICH— The  Lain  Orion  r»B«r  ft  lnwaiinal  Ceolpnjr, 
which  ia  aueottaor  Ut  the  Otton  MtM  ft  Pawar  Cawpuqr.  amWmphtaa 
■aUac  cTlrwirr  lavratmacau  to  ■»  plant.  The  company  intenda  to 
yot  a  lllicr  water  wheel  and  ge^eratora  and  btiild  a  new  power  houae, 
alao  to  put  in  a  150-hp  ateam  driven  unit  ak  an  auxiliary  to  the  water 
wberl. 

DETROIT.  MICH  — The  I>etroit  Rxllwsv  r,>mr«n%  U  c-n»idering  the 
conatruction  of  an  extenal.  r  1^1  it.  Iitic  ir  K  mr  .  n  .\lmont,  and 
poaubly  to  Imlay  City.  It  ia  reported  that  the  company  l«  uegoiiating 
for  Ihe  putchaae  of  Iht  VllMiw  OafMd  k  MMfcCfn  Baikaad  riMlBliU 
from  Pontiac  to  CaaerlO^  •  dMMM  af  laa  Mid  Ihit  If  the  puichaat 
i»  aMdc  lae  road  win  be  etaippad  aa  wHb  ahclridiy. 

CRAND  HAPIDS.  MICH.— The  Mufeepm  ttowef  Coawaay  h«»  filed 
astice  of  .n  increase  of  capitaliiation  from  $i,ooo.fio«  to  tj,<Kn».oo..  Tli- 
aawe  of  the  company  haa  alao  hem  changed  from  the  Grand  Rapid  1  Mii- 
Itrjr.  ,1  Wil'fr  fV«TT  KV.-liii-  r:rr,pany  Jh<-  Grand  RapliU  Muikegon 
!•  (_.Li,Ti-,K..;;      The  cjmvjirij  h.u  t/cd  in  .Mmkeg.in  County  a  $;. 500.000 

(wiinr  live  year  truat  mortgage  iaaoed  to  the  Firat  TruM  and  ^avinga  Bank 
of  C-hitagu  a>  truateea.  The  taoMiilte  «d*«f»  all  the  ptapMO  a««d  hgr 
the  company  and  c«»«ra  the  exptadlMnaa  Ihat  «)■  be  bwaiiri  I"  balldhn 
tha  aaeend  dam.  A  iMIar  wein^  daid  «w  tied  abaui  rix  montba  ago 
Htm  da*  Na.  i  via  III  pnetM  «f  covflattM. 

WtLLUAR,  MIHM.— Tha  WUiaar  Tittfbanc  Einlianc*  Company  will 
■alM  iavt«««ni*ate  la  it*  eacfctw:  aMbnalcd  «a<«.  tit^a. 

MINNEAPOLIS.  MINN'.— The  iflMinippi  Rivn  Po«-r  r<vrr|>anir  haa 
been  formed  to  generate  electric  power  at  d.mii  t.  b,-  I;  ni^  ■><  t  Icar  WiMr 
tad  Monticello,    Geo  \.  Moore,  of  St.  Ooud.  Mmo.,  u  in;ctr»ted 

DUUTTU,  MINN. — The  Zenith  Telephone  Company  conti  11171-1.1 :  ca- 
irniive  Improvemcnta  and  extentiona  to  ili  ayitrm  is  thia  city.    The  wirea 
will  be  put  MMleraroulid  and  cable  lubatituled  for  atrMtbiad  »iat 
prac'i^shli-      TIm-  i>  eatimaled  at  |7$.o««- 

l  i.KK')  \  i  I  I.K.  MO-  A  cxitipany  hartMH  RCnnllr  aitiaired  Iqr 
prominent  bu.meaa  meit  cif  thia  ida«  »  baild  »  atatxfc  riilewir  frJW 
PerTyvUla  to  Cleii7*iUeb  oa  lha  Uitdialfpi  Wwr-  Tbt  ««««ia  art  Or 
D.  r.  Morten.  prefMeaii  S.  C  HarlB.  Mcrettnr;  A.  E.  Doorr.  ttaawrrr. 

■iT  i.oL  1«,  MO.— The  Neplavaad  laptawnaeai  Aieecintian  and  Seftar- 
bail  HtiUij  ?y>t".i  bivr  anaMaaed  Ihdr  hileallan  10  eineitd  ihe  wad  (a 
(;>e(n«0«d  na  aoon  »a  a  rrancht«e  «•«  be  ablttaitd  fmaa  the  eoantr  eaui^ 
JiMm  5.  W*l«h  l»  »ice  prrMdent  and  I'aeral  nan*|tr  of  thr  Maiiltwaod 
lapieveniirnt  A«Mel*ti«ei> 

UVtXnSTOX,  MONT.— The  tiirin«a»nn  Wner  Power  ftampiiliy  bei  re 
cei*e4  the  ewltreet  for  ii||bti»«  the  airv  u  if  the  city. 

HOUmttir..  XKH-Thf  ritj  Cou-ici^  '<^^  itraniod  a  t«a»ntjr.jfear  fraa- 
Chile  to  the  linnilry  and  Min  Crrefc  TeUphoiK  Ctwipaar 

fftSO»K?'   N    II.    Thr  eiwIMCI  ha.  been  awarded  to  lb*  Mob  Con- 


ami  eleetrte  Mghl  ptaat,  whieb  fea 


•I  I 
■t  fCfaaaa  ttt  a 


atruction  Company  for  the  btiilding  01  the  Hudaoo.  LttchMd  ft  Thff  PlHl 
Electric  Railway,  and  irork  on  the  road  will  commence  at  once. 

SWAN'ZEV.  N.  H.— At  a  reaent  annual  meeting  of  the  town  of  Swanaey, 
it  waa  voted  to  appoint  a  committee  to  aecure  electric  atrcet  Ugbll  for 
Wear  Swanaey  for  a  term  of  Ave  yraii.  The  contract  baa  baCB  awarded 
to  the  Keetvc  Gaa  &  Electric  Company,  oi  Kcene,  N.  11. 

PORTSMOUTH,  N.  H.— Bida  will  be  received  until  May  j6  by  Mor- 
dccal  T.  Endicott,  Chief  of  Buireait.  Yarda  and  Osdia,  Utrj  UcputaKSl. 
WaeUagtoa,  D.  C.  for  ftaniiMac  twa  MnA  ■e>ard»i»a»  aeMiUaaat 
puinpe.  at  the  Na»y  Yard,  Partnanth.  a*  per  lip««Mcillg«  Va,  I.|fl4.  The 

estimated  coat  if  $j.$0O. 

LACONIA,  N.  11.— Tli«  Lanala  Eleetlie  LUlK  Cotapaiir  i*  ta  aMkt 
arteaatre  toggweiaaaia  lit  to  power  atallaa  wIiUk  ihe  iteai  few  mnMk 
The  poller  hoaie  it  10  be  enlarfed  aa  Ibal  It  will  accoounodaie  Ibfia 

Deiarl  mginea  of  aso  hp  each.  There  U  at  prev-iu  in  the  station  one 
250'bp  Dciael  engine  io  addition  to  the  water  power.  A  M-ti.ii-l  cngmr  haa 
been  ori!.-n- )  and  will  be  installed  »»  aoon  a»  it  arrivra.  and  imporuot 
chai:i;-:s  »      I  -,  i-iii  le  in  the  planu 

RUTHfiKFt>Kl>.  N-  J.— The  qoc«ioo  of  coiMiructing  3  municipal  elec- 
tric light  plant  ia  under  conai.feration.    A.  H.  Brinkerli  l!  1,  m.ij  ir. 

ATLAMTiC  Ct'l'V,  N.  J.— The  City  Couacil  hat  pa»«<-d  an  ordinance 
aiithoridaf  the  iaeae  ai  tjoioaa  boadib  fir  pladac  the  dijr  wirea  ia  caa- 
dnita. 

HIGHLANDS,  M,  J.— Th«  MaCty  EailmarliiB  Coaipaaiy.  «( 
Md..  ba»  aeeoMd  the  aatria  far  laiwtini  ltm  water  warba  aad 
U^t  ptaM.  T.  H.  baw  It  haMM«h  cteik. 

BRADLEY  SSACtla  H.  f^-^laaaadh  EaaiBcer  KtaMS  bai  pwaeated  a 

preliminary  repart  ta  the 
water  worlta 
eamhiacd  plant. 

GALLUP,   X.   M.— Maynard  GunMl 
plant  and  will  Improve  the  same. 

SAVAX.NAH.  N.  Y.— The  Syracuae.  Rocheaier  &  EatatM  Bailiaid  bit 
l^ru  sr.ir.trd  a  franrhiw  by  the  Board  of  Truatera. 

NFAV  VOKK.  .N"  ■!  -T:ii-  Ni»  VjtV  K.'.i-..ii  ("■jfupirv  conlealflMt 
trtc-.nu  .1         . Mrv  bricit  power  lioute.  which  inll  com  Si:j,.>os. 

VuNKKKS,  N  Y.— The  Mayor  haa  signed  -tir  r.r,liiv..nce  proiidiai 
for  dit  i£*u«  uf  L'r-'sid*  to  c<ln^tTlact  a  municipal  clcctni:  light  plant. 

GENEV-V  N  ^  At  .1  i.::;iit  imeting  of  the  Council  a  eommittee  «M 
appoii^i'd  to  inv^atigatc  sIk  .  .i  iiid  adviaabillty  of  constructin*  a  01901* 
pal  t  ri  -ni    light  plant. 

LOCKPORT,  N.  Y.— The  Loekpoit  Cm*  ft  Elaetrk  Llgbt  Compaay  it 
now  uriagini  wirea  for  tha  iatMllatiea  «f  It* 
daabta-eaelaead  are  linya. 

FT.  WOOn,  K.  Yw-lUa  will  he  iccalffld  bp  Cipiatn  6.  C 
CoottrMllw  QaMtBaMUr.  V.  S.  A.,  uaiil  Jam  i  far  c« 
eUetrfe  Mt  *^  9«««r  iviien  at  ihb  poat. 

BCFVAbO,  W.  Y.— The  piaa*  to  the  International  Railway  Company 
ior  Ihe  right  of  way  to  lay  a  croaatown  line  In  FUlmore  A»rm«  wiM  rr- 
aalt  in  the  expenditure  of  about  $1,500,000. 

NORTH  TON WV.VND.fV,  N.  Y    Work  t:i!  rnmir.ractd  00  the  buUdicf 

fO!   thr  -.elephJtK-  <t».luil«r  line  Ni.'.K<ti  ("nunlv  Hofa*  Ttfafftan*  OH- 

pjr.r  iin  Ijlui-r  Strc-ft-     1;  v>iK  cost  il:-DUt  Vi.aoo. 

WHl  I  KSIIOKO,  .\.  V— Tiic  I"t:ci  G.i»  tt  Electric  Company  will  lOon 
make  MS  aiJtili»n>*i>  <o  the  Board  oi  Truateea  here  for  a  franchiae  W  lay 
it*  conduits  and  open  mains  on  certain  atreets  in  the  village. 

COLONIE.  N.  Y.— The  ScbenecUdy  IUuBiiaatin«  Company  boa 
Ihe  eoniract  for  ligbliBS  Ibto  vlHigck  aMi  pgigpaiatiaaa  ara  •» 
tnadc  lor  enuippiof  t*«  TDIat*  •«<  «|ghJty  irfth  tltrtiia 

Kent  YOBK,  M.  y,— The  AOnile  Tdcpbon*  Onapany  haa  appealed 
to  tha  Board  a(  BilfaMit  •ii4  AppafHaameat  ior  a  ipeedy  decbtoo  ou 
it*  ^hlrtna  far  •  fiWlidM  1»  apetale  *  telephone  ayatem  in  the  city 
of  NewVoA; 

BINfiltAMTON',  N.  Y.— A  atr«««  aentirurt  is  f)--!  iIopinK  among  the 
citizcna  an.)  the  Board  of  AUerroen  in  thi^  c.tv  for  ttc  .  1 
municipal  elrcttic  lighting  plant,  to  hi;  run  in  cunneciMi 
pumping  station. 

TROY,  N.  Y— The  city  of  Troy  U  c.3r-.rm!.lating  e»1*bliahing  »  """g 
pal  eleelric  light  plant.    The  bid*  tat,,^\<U:l  I  y  the  two  electric  ■' 
panics  wtrc  considered  exorbitant,  and  thr    -   1  <  I  immediately  1 
(or  plans  for  a  plant  of  iU  own. 

LIMA,  N.  Y.— The  Litis  »  H-jnroyc  Electric  Light  ft  Riilroxl 
|jny  contemplate  Ihe  ext'  ii^i      ut  ita  line  to 
distance  of  eleven   milca,   and   to  tile  lakes, 
on  the  koulh.    E.  D.  Watklna  ia  manager. 

SANKORD.  N.  C— The  town  of  Sanford  hat  under  conaideralMO 
purchj.c  of  the  local  electric  lighting  plant,  owned  by   H  ! 

r.rXINC.TON.  N.  C— The  town  conuniaaioneri  h»«e  gt*"'"' 
•..-und  RaiUay  Company  •  iraaebita  to  operai*  •  »tr«et  ttflMP 

ri  and  ar^juttd  ihc  city. 

BREVARD,  N-  C  —  The  Bre.ird  Li«K- 
veJop  a  water  plaoi  on  the  Ijtile  Hivei  I 
plant.  Jr  W.  ChapauM  it  awnaarr. 
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\VtLMIN<:TON.  N.  C— tl  i*  Kporlnl  tbat  the  Con>alidalc4  Stmt 
Railvny  V  ompJiny  ii  rnijcvv'^ring  to  s«urr  control  of  in  nctcflinv  Jm— y 
frrifht   Jirc  fr.  this  city  and  Oftmtr  ume  tiy  rlrctrkity. 

CLIN  I 'J.N.  ,N.  C- — Franchises  And  otlxr  InduccmrnM  »r<  offered  f(^r 
private  o«^Qers^t|},  also  plans  snj  rsttcaatn  are  wam«d  for  w^mfTirfl  own- 
Ctlldp  of  «alrf  works  and  electric  pint  for  UN  Mum  •!  CIEMM. 

AddrCH  K.  U.  Hubbard.  Mayor. 

OONCOSD,  K.  C. — The  Cannon  rnni|\any,  oat  of  h»  htgnt  cotton 
aW  canacn*  is  ilie  SonUi,  oiUi  office*  «l  Cuncatd.  ill  icimncil  lo  have 
MM  w  m*  thetrkal  poirer  Inm  t^  WMmcy  CampMiyt  piaat  voder 
coHmcitoii  oa  the  YadUa  River. 

OOLCSBORO  N  C.-Al  a  recent  town  cmtiaf  W.  /.  UMtlsM  WW 
•W>«OTt«d  lo  Tiaii  K-veral  municipal  plaM*  M  mbdr  infaranttoa  uiiiitiiillilin 
tbc  oiKT.ilion  of  electric  li|cbt  and  »al«  plants.  The  citiiens  are  con- 
Irmplatinff  installing  a  municipal  plant. 

KALEIGII.  .V  C.-The  Kleciric  Ri-il  i  Shirr  Comiini  >  cf  NVw  V  ,,V. 
of  wbicb  Marsden  J.  IVrry  of  I'r u vi.irncr,  K.  I  .  is  ;ifi  ii  ltni,  Iii*  imr 
ctiaa«d  •  cOBIrolUnc  imcrcM  io  tlx  Raleich  Eleclric  Contpaoy,  ofieraticK 
Ik*  dir  voihmr  «•<  lillK  pIlM  kit*.  Mr.  Pcrrr  and  hU  associate*  af<- 
hwcw  •!  Alknltc  C  MMh  &nUii«  Riihray  and  o»a  tin  NorloUc  k 
BMtbm  aad  atkcr  nilnwda  in  SoMni  Madk  Canllna. 

CARltlSOM,  N.  ranwr  ««■  kt  HMlt  M  MMtv        •  vie*  «• 

TOLSbOt  OHIO.— Tbc  T«M»  Cm,  EbcHk  It  ItcMiag  Cwapwr  ■■ 
Vnvwlaif  l«  Mke  (Miail**  IMmnunit  M  to  vIlM. 

YOUWCSTQWN.  OKIO<— Me  MahMing  *  aciWM*  VMtt  telMHM 
•n  coaliBflMlat  Ac  CTtCTwtog  «r  In  Itot  tr*m  Mew  CiMlk  M  Wim 

w.^nswORTH.  OHIO— tke  NwAcni  OUa  TrMtta  ft  Ugbt  Cd<J^ 

l>anr  has  applied  for  a  fnoGfeltt  ta  Wldl«Mlll  for  id  nor  oitwion 

from  nar^i-t*  n  m  ibis  pUc«. 

FTNIX.A'i'  (lino. — Eiiiinerr?  >i:ivr  i.njnn  tKc  tKfvp>  .tt  thr  propoaed 
Fia<fti>  NUti'.r,  elwtric  line  at  Ml.  Blancbard,  and  work  will  be  pnifcnl 
from  Ml    liLiTKhard  to  this  city. 

CLKVEL.^N'n.  OTTin  ^  t)m>  r!rvelai>d  Electric  Railway  Coapov  etm- 
lemplaie*  eater  Jml^  h.  i-.h::>.i  Hru-hts  line  for  ■  dlMMMt  «f  ibM  Ifcrn 
milea  to  Center  R^aA  ir.  VV'^rrcns^  lUe. 

GIRARI^  OHIO. — C.  F.  Brotherton.  of  Aaht*!.  ii^..  <i.  hj.  jccureit  a 
imuklM  for  an  electric  lighting  and  a  water  works  •ysteiu  and  will 
met  ■  pluM  to  take  cart  of  balk  Uaa  of  busineaa. 

MORitOW,  OBKX— Tbv  Mimir  bit  bcea  c<iai|ile«*d  and  (ke  »iu>*  aod 
l»ccWeiMoiii  wa  saw  in  ibc  huUb  *i  ifcc  araliwtm  for  tke  camUiitMaa 
•t  aa  (tacbic  rdnf  fm  SvMb  likiMa  la  MarMw. 

BELLEKONTAINL-.  OHIO. -The  Board  of  PakUe  Senior  k  iwMI' 
ing  American  Dinrl  enginri  and  making  other  iniii  inlmiBll  bl  (b*  cllf 
•loetfk  iifkl  plaai.    M.  D.  Efarhart  is  city  electrietaa. 

PAVTOK.  OHIO.— The  Dayton  &  Koftbeni  TraMioa  Coi^aar  is  pre- 
ptrifig  to  make  a  number  of  impTOvcni«nt9  io  its  line,  A  ctorage  bat- 
tery  ■  j>  nl.iti  n  is  l<-in«  huill  at  Hainr.   Mj-.ion,  six  miles  from  I>ayton. 

LIMA.  OHIO-  — It  is  stmr-i  11it(  ihr  I  iinj  A  EMlrrn  Rn-lwjy  ha.»  se 
cured  practwally  all  the  mkM  of  >»ny  tn.ir-  I.iir.i  to  \(.,riiM  il'.ai 
work  on  the  road  will  start  c^iiy  tu  \iky.     W    H.  Wykc  is  ^.-nrraj  oiao- 

SRILOII,  OHIO-— Ctliunt  a(  ibil  place  hare  secured  a  right  of  way 
fivoi  Shilab  M  Skdkr.  «U*h  tkcr  aia  oSnlai  «•  tkc  SkdkrKMotcM 
Caai|>inr  lo  ladm  it  lo  ertcnd  to  Ibal  Mwa.  Tbt  BMllcr  it  aodar  «aa- 

sideratkon. 

BOWLING  r.RF.EN,  OHIO.— A  francbiw  bM  btM  iiaMlo^  »  Oe  lokc 
Erii-  Booiliig  Greta  *  Napalaim  Rillvajr  Coaaponjr  far  Ml  napootd 
extrr-i.  ii  .>rstwind  fioM  iMo  flaoc;  Tb*  llae  ataaMaUy  toUt  ba  utendrd 

to  Napoleon. 

rORTSMOIfTH.  OHIO  —The  I'urlsmuttlb  Street  Railway  S  LIgbl  Com- 
pany h»*  increasni  Its  capital  stock  froai  Sia$,oiM  lo  Isootooo.  Tlic  eaiB- 
paajr  ha*  mentiy  made  iiaprovfnrM*  t»  it*  pa«^  ilatioil  mi  «nipwwwt 

and  is  planning  caten^ionii. 

CLEVELAND.    OHIO.     The  ,\        .i-lh- ,    l.  rr.     V-.v.ut,  Com 

pany  haa  und«r  cooaideratuMi  a  large  numt>cr  »f  imf>i<neiihentt  whirh  will 
ba  Mdo  wllbia  dN  itCKt  yair,  lachidtaic  Ifcc  jraicbiat  of  addilioaai  baikra 
fdt  dtt  nolo  pawcr  ilaiiaat, 

AKRON.  OHIO.— Tfc*  N«rlk«tii  Ob(a  Trwrion  &  Light  Coatpaajr  bao 
placed  a  contract  «ilb  tkc  Clndutd  CaaMnKlkm  Company  for  tk«  iuw> 
diale  «aoi|raeti«  of  Ibe  oMcBilan  of  to  taad  froB  Bwkciton  lo  WM»> 
warib,  «  dlmaca  af  ibc  alko. 

DAYTON,  ORIC— The  Daytun  Citinai-  RlMiia  Coavnj  kai 
arrnKnd  tbc  fnmfciK  granung  the  right  la  hMll  ■  tynMia  la  Duior 
wbkb  nai  tmu4  wmt  thac  ago.  A  baad  tor  Itno^ta  bM  koaa  tiepaiilcd 
wilb  tbc  dlr  iar  ibe  fWlbfut  pcrtanaawc  cf  tbc  eealract. 

8PRINCnai>,  omo.— Tbc  WatUwlaii  TncliM  Canpaar  ba*  a** 
mred  all  the  ttpkl  of  war  ftw  aalcDdnv  the  iiae  from  dwrleilan  to 

Washinginn.  c.  H-.  and  wilt  M  eoMraciti  tt  OHM.   Tb*  company  It 

planning  to  build  a  i^jnrr  ilitioo  aod  t«|llir  ikop  at  WnUaflOB.  C  H. 

E,  W,  Christy  is  president. 

DEIiAWARF-,  OHIO-T!ie  RUhinon.l  k  Magnetic  Spritm*  R*tlw.iy 
Coatpaar  bio  porckaard  the  riakt  of  way  for  iu  line  bctwcea  Delaware 
Magiwlie  Sprlan  and  Ricbwoed.  aad  Is  pimnioK  to  he^  the  eoailraclian. 


Christopher  Magee,  Jr.,  of  FimbMli  ia  prtlMcM^  and  H.  E.  Buck,  of 
Itclawart,  ia  general  managcer. 

f  f.rVKr  ANTi.  OHTO— Bids  will  be  re«ived  mtlil  Mm  a  by  the 
1' lar'*-  I'ublic  -■sc-'\-ve  !or  an  engine  of  at  leaat  750  1-p.  ^"'i  «n  alter- 
nauag<iirrcnt  grncrator  of  al  least  joc  kw  Cl|ndl7>  *i>d  appun«iiiiige«i 
including  switchboard,  for  the  enlargrraent  of  tbc  itiMailfll|tl|  aiNMrIC 
light  plant,    A.  R.  Callow  ia  aecreiary. 

rlH  IN,    l-UilO  — T;,.;     1  Mm.rj'     Mutual     Tfl-Tlh"n^     r,:ii  |>ji,-.s,  ,if 

Seneca  County,  hai  cloaed  a  contract  with  the  Tif&n  Home  Tel«phoiM 

tawScttoat  ainSai" £»^!k'ilai'^m  •? fl^Uaitcd  ftMH^d^hatit 
Cinpiay.  Aboat  jiooo  fitMCf'*  bmna  iriH  bo  epuaded. 
CLEVELAim,  OBtO.— Hit  Lake  Erie  TcraiiBBi  ft  Sautbena  Skihwr 

Company  siatea  ihal  a  coniraci  has  been  placed  with  the  Terminal  Con- 
struction Company,  of  CleTcland,  for  building  the  litie  from  lodcpcn- 
deoce  to  .\kron,  a  disiaoc*  of  jo  miles.  This  is  pan  of  the  line  that 
-,he  company  proposes  to  build  from  Cleveland  to  Akrun. 

nrFlANXE,  OHIO.— E.  C.  BtlL  of  Ctr-Hr-niiil,  si,<i  Hr  H  A.  Rig. 
r  sh,  tf  Defiance,  are  promoting  an  elecrn^  r.n'.Aay  from  DcEsncr  to 
Bryan  and  Mooipelier.  Thit  project  ia  bclined  10  be  for  an  extension 
of  Iba  Coianboa  ft  Lake  llkkigiB  Btiirar.  a  attaa  foad  wklcb  toia  lo- 
caailp  B0qnlra4  hf  the  Sckocpf  nndkate  and  wkldk  li  tc  be  aaaiaHtd 
M      ihlril  JiM. 

COiiOmOB.  OBIO^-Tbe  Ntviili  Tatcpbaaa  Ckawaar  bat  aaaaaneed 
ttat  Hep*  will  be  taken  at  once  to  proTide  (or  1,000  new  main  line  tele- 
phiairi  Akoqt  es<°<^  ^t-  of  new  cable,  or  nine  miles,  will  be  laid. 
Over  «,ooo  feet  of  new  cable  will  bt  uadir  fioaad.    Tbt  toptoewmaw 

vill   lj<   ma.i;   from   Ihr   proceeds  of  ttc  CMr  piefciiad  Math,  tbC  a*JOt1lr 

of  wbbJi  wa4  s^id  in  Columbus, 

CXEVELAND,  OHIO.— J.  W  1!.  Uon.h  .-.r.,!  i  !■  M  .rley.  chief  pro- 
moter* of  Ike  Qevtlaad.  lUvcnoa  k  Alliance  Railway,  suie  thai  Ihey  have 
secured  neaHp  an  the  «(  war  hciwees  AUiaaoe  aad  Cteetiad  dir 
Koril*.  Tbc  prowterc  arc  alio  coooMeriaB  Ac  qprdlnit  of  kiriUiag  a 
«p«r  Ibw  from  Radson  lo  Wtrrea.  whkh  will  five  to  the  company  aa 
excellent  route  from  Clereland  lo  Vcmngslosm. 

STElJBIi?«VILLE.  OHIO.— The  Wellsbnrg.  Brthai>T  »  WsOilnslon 
Sircel  K.ii:*a)r  Co,  inently  formed  to  build  a  linr  u..ni  \\>Ilsl>i;rK  to 
Bethany  and  VVaahingion.  W.  Va..  hat  secured  (lie  right  of  war  ^ot 
its  line.  The  company  has  purchased  a  coal  mine  near  Underwood, 
and  ■  power  station  will  be  erected  ao  thai  coal  will  ruB  direct  (rom 
tbe  aria*  to  the  power  station.    A-  Craaddett  It  prtddtflt. 

NEWKIRK.  OKLA.— Thomas  Smitb,  af  NenUrfc.  wfca  it  at  Ibe  bead 
of  a  oaaviaf  piillllllllilll  •  project  far  tbe  etnetiuetion  o(  an  Interurban 
dadrle  lallwar  lo  calcad  from  a  pdat  la  Kaaiat  southward  to  Okla- 
botna  City,  fcas  aecnred  the  right  of  my  through  Kay,  Noble  aii4 
Logan  Countie*. 

RAIMER.  ORK.    Thi-   iitar-t  .sf  tbe  Rainier  Eleclri;  Lijit  i  Power 

t  oTT.t^iriy  Is  n>;n[  Irlr.1  ;iioJ  in  oj^rr  li^ion.  The  company  h.n  but  nar  Ttr*el 
lamp  in  operation  at  the  present  time,  but  mfyr^  wilS  V  v  'M'  iium-Mliatcly. 
Tlr   liiiji'iily   o|    liiiynr;.s  hoU*e<  are  now   usirp  rl-dric  '.Jtttlft. 

PiNE  CRKtK.  ORE.— The  Califomu  k  Oregon  Light,  Heat  It  Power 
Company  is  contemplatiiic  tke  installation  of  a  new  aad  llCptr  pOWtr 
plant,  for  Ibe  purpoae  of  fBmiahing  light  and  pottar  10  Ih*  IMM  Cl  SBr« 

priM  Vdhr  Hd  Goote  Lake  Vdler.  the  otmfttf  et^tm  ta  ifcad  bbart 
tMoeo  IB  iMpumaeiita. 

'.OTTACE  CROVE.  ORE.— The  Willamette  Valley  Electric  Company 
has  asked  the  City  CouadI  for  an  extrnaion  of  its  (rtnchiae  for  the 
electric  light  plant  from  la  to  jo  years.  The  CooiKil  def?^rr<-<f  iho  matter 
for  final  action  until  May  7.  The  company  baa  rec^rstly  atTnii'ii  tbia 
plant,  aisd  ia  lailring  preparaiioiit  for  ike  installation  of  a  large  plant. 
It  It  Mpomd  that  tbe  coavaay  it  pRpatitw  «e  pot  la  a  lacftr  aytiaa 
of  iJiimlu  raadt.  Tba  to|iii>»tiaila  widir  mt  irBI  e«it  bbaat  f  rajpao. 

ttKWCASTlB,  FA^Thi  CMcm^  TblnhoM  Cwiaar  <*  *• 
place  to  win*  la  iiiwdalHL 

MT.  HOLLY.  TA^Tbe  Ckrilila  ft  Ml  BtUr  Midric  Railway  will  b* 
orteadad  ibk  iaaacr  fraa  W.  Bdlr  Catiydiun. 

NEW  CASTLE.  PA,/-Tb*  Hew  CkoHo  Etoxrie  Strett  Rdlwtp  Ctntpatir 
cooMaplMca  Ike  eattattM  af  to  IhiM  froa  tbb  dir  to  W««  PlnibHii. 

tlORTOM,  PA^Tbe  PbtoddpUt  Sabarbn  Eleetric  IMM  Ceaipaar 
bat  pwAaMd  ibe  plant  of  Oe  Fkradar  Htat,  Ll«bi  ft  Powir  Coovauy 
la  Ibl*  ally. 

WASHINGTON,  PA —Tbe  Washington  Electric  Ughl  &  Power  Com- 
peny  Ku  secured  the  contract  for  lighung  tlie  t->«n  fur  five  years,  at 
tj<j  per  lamp  per  ye.»r. 

nOVf.ESTOWN.  PA.— Tbe  Bucks  Counly  k  Willow  Crore  Traniit 
Company  will  commrncr  work  May  1.  on  the  coeiatruCtioo  af  the  dtdrlc 
street  railway  from  this  place  to  Perkasie, 

SHIPPENSBURG,  PA— H.I-  v.ill  be  received  until  .lune  7  by  the 
prewdcul  of  tbe  Town  Council  for  lighting  the  Btrcct«  of  tbe  BoroQgb 
for  ane  yeir  (taoi  October  i,  i«of.  8.  A.  Angle  it  dniiaia  of  lb*  lliht 
ctmnttlcc* 

PANVILLE,  PA.— Tb*  TniMH*  of  DiiivHIe  HevWI  for  Iniaoa  ba»a 
airardtd  Baetonan  ft  Campiagr,  af  Philadclpbii.  the  caalnct  for  tto  fowcr 
houie.  eleclric  gentrilaf  iluX,  atiflBt^  bdleiai  etc.,  and  for  Ibe  McaiMiji 
wiring  for  fyj.yoa. 

ERIE,  PA,— .tt  it  laponed  Ibat  the  BeE  TdcdMM  Ccmnmr  aoateatr 
fUdca  Biddnt  tome  baprovcawntn  in  ^  local  ayiMi  In  (h*  new  f«tM«k 
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Ii  U  now  ruthiof  tb( 
kt  •  lafU  hmmn  of  I 

on.  CITY,  FA^Tlc  Wlir  tad  power  kooact  o{  the  CitiMst' 
tion  Conpaqr  «adl  Oil  City  Light  «  Fowtt  Ctefaay  at  Wa 
<]«tror«t  br  8m  llM  Mtfc.    Tbe  citr         Wipgiailly  |i 
,  I  ranklip.  RouMrnic.  Una  Md  aAaib*.  a*  «tf     Oil  Cl(r>  wtf*  ' 
urrci  car  tmicr,    'iM  l«w  i»  HtliatUil  ai  tasa,aea 

PIin  Ar.Ft.I  HlA,  PA.-;.ni«  X.  V.o<l«rBi.ft.  of  SyT»ca«.  H.  Y, 
b><  Ix-rn  c.  [umnBon^d  to  pTn»rc  plant  (or  the  profKXml  clKlrle  nOmtf 
•oanel  uiuk-r  ibc  Delaware  River,  .fcirt  will  conntct  Caisdni.  N.  }, 
ud  riiiUdtlpUa.  Pa.  Tlw  work  <>1^  f,  r  ^.joo  ft  of  lunnel  ander  1^ 
"T?         *  "'""y  wrotchca.     The  pfocnoler%  of  tU«  under- 

—iiot  arc  (h*  Waif  amiNHb  af  Plilladelphia  and  New  York  fJm 
for  «lM  aoaMraclion^  ft  ||  mU,  wOI  be  ready  by  September. 

BBAWH^  PAi-^TIlr   Nolde  A    Horit   ror.ip.ii'.,    hii    rfrcntly    jiiic?.]  1 

WMlBCt  wllfc  ike  Brawn  Encineering  Company,  of  thl*  diy,  for  a  con- 
•ittf  power  plani.    The  coalraci  taoladM  a  RlMUWK  kUb  ipaal 

aaine,  a  joo  hp  (ieneral  Electrie  mcnler.  tatctkar  wUt  iwikkbaard. 

«o  G«n«ra1  Elettrk  nioiora  and  otbcr  raaehinery.  Each  de|)*rtni<ni  will  be 
individually  driven  by  the  electric  nwiori,  doini  away  witb  beln.  lioe- 
Uiafting,  htngrn,  etc     Sirieen  departinrnti  will  be  driven  by  Mora*  allenl 

.  I  .im  -In-,-,  ir.  t ii  i„  ,  i  „.,^  -niih  rlcdric  molora. 

VORK.  PA.  -Tbe  Vork  Haven  Water  i  Power  Company  baa  awarded 
•  %ikr  Brot.  a  coatract  ivt  the  erection  of  a  ^  iK  ,t.aion  at  Harriabarg 
to  <ka  traaaaiMi**  of  nurent  iron  ibe  Vork  Haven  plant  lo  ibe  capita] 
city.  Work  »n  Ibe  atatidB  arUI  kt(kl  at  one*  Md  tbe  CfO^Mal  will  be 
installed  immediaiely  iftar  (b*  «ncti0B  of  tht  IwlMfaw  M  ikat  Harriabar* 
will  be  •upplieil  witb  electric  current  from  tbe  York  Haven  plant  thia 
aunuBcr.  Current  from  ibe  hjrdra-electrK-  plant  near  (he  falla  of  tbe 
SuKloehanna  i<  now  beinit  aupplird  la  Middletown,  Steelton  an-J  Hty 
Oikcr  tcwna  will  be  added  to  the  ciMnpany'a  ligbtinic  an<l  |.,.ir  >,,ieni 
wrtkfal  the  neat  year  and  additional  mathlnery  increatinc  Ibe  capacity 
ol  the  plant  i>lll  be  mulled  al  York  Haven. 

CUABLE^TON.  C.— A  contract  baa  been  aigned  with  tbe  Conaoli- 
^Md  Sla«tic  OaNMSy  of  Cbarlenon.  to  nipply  electric  lighta  to  Sul- 
ll*aai  MiBd,  »kidi  will  be  made  a  principal  rrwrt  place  ih.«  mmmer. 

GREENWOOD.  S.  i_  The  LKmmiaalonen  of  public  vi>>rkj  --i  r.reeii- 
wiod  have  made  a  contract  with  the  Savannah  River  Power  Cootpany  lo 
faralik  Ik*  lam  of  Cnfa««ad  irilk  aa  ualiniied  aiBonm  of  electric 
power  far  ■  period  of  Mtl  peara  wWl  aa  optino  for  no  yean  mote  at  th« 
•ame  price.  The  city  of  <k«aa*oad  atill  owna  a  a-^a^fipTt  okalrle  Ufkl 
plant,  and  thia  will  be  aatatriard  in  ita  preaeat  MM  Mite  af  effcicmp 
to  be  u»*«l  in  eat*  of  an  emrrcenry.  Thf  r-riee  of  mmnt  obtained  frooi 
the  p..»rr  c-L.TOiiany  l>e  much  cbeafr,  H  an  it  ii  f-'-orl-k-  to  fumiah 

It  here,  owing  lo  the  high  price  of  fuel.  The  power  compaiiy*a  plaM 
wiQ  aat  kc  caatpkltd  (or  aever*!  nontbi,  and  pending  Mda  Iba  plBBI 
kofa        operate  a  day  ctirrent  by  tteam  from  May  ij, 

LAFOLLKTTE.  TENX—Tl..  ,-c.*<,  pUu-  ,h.  J.'o'A.-u  \\\,u,  4 
Ughl  Coapany  i*  iMarly  completed  and  will  be  ready  to  light  the  city  in 
JoBB.  Tkt  maipaagr  ia  (ha  taaMllii«  a 
•HI  ka  te  aptiaAai  fii  Kay. 

lACKSOIt.  TENN.-A  Loui*.ilie 
Join  L.  Helm.  Ge«v«t  GMJkvi,  J.  W.  Caulbrrt.  WilliaiB  Jarvia.  Henning 
■ben.  Oacar  Paalar.  C  ^  Oanall.  Harrp  Wcitaiaiir  and  &  S. 
hai  parcbaaed  At  elawijc  faUmp  and  VikUag  pnperiica  al  Jack- 

aon.  Trrin.  The  new  crimtiany  will  he  called  the  Jadaon  Electric  Com- 
p«.-i>  ar-l  will  make  immediate  improvemrnta  and  eatenaiont  to  the  ay>- 
tem.  Fhe  company  will  abandon  the  present  ^-^v^^  i>]ant  and  rebuild 
an  ■p-ts-dat*  iklant  at  a  new.  location,  .-nd  will  i-nr  iiarticular  attention 
to  Ughtiag  Mid  power.  The  canpany  will  add  at  once  ?  nUca  of  track 
to  the  jH  mUes  acvtind,  aMd  «ili  koiid  a  aMbMikaa  Uac  ib  Bniiii.  a 
diatance  of  three  mitaa.  S.  S.  Baak,  HMra]  aunagir  of  tka  Faaeagoula 
^■irft  Railway  k  Power  Compaoji.  of  Scranion,  Ml«..  ia  alto  general 
nnn.it<r  rf  the  JackMMl  Elfclric  Company,  and  will  build  and  manage  it, 
with  bi>  general  office  for  both  companiri  al  Lautaville,  Kp,  Tkt  aaBM 
•yndicate  own*  both  properliea. 

5TKAWN,  TEX^iveac  Moofe  i»  Inwtoftad  ta  ikt  oaaatracMoB  M 
aa  aiwlfk  1101  ittut  at  $<iaBii. 

GAlVKSVTr.LE.  IKX^Tka  Soutkamtora  Trtwapk  k  Tiiepkft  Cm. 
y.af      nsakini  ptaa*  i»  pat  iip  wirat  wadtrtioimd  ia  ika  kailaaia  par- 

tlus  of  Iha  (><y- 

KAUHAM.  I  KX.— I  be  Arkansas  ft  Tcxii  CiMitolMated  Ice  ft  Com 
rompany  cr<mrm|:<laiei  changing  the  frequency  of  iia  circuiia  from  H} 
to  6o  tyclrv  tliiM  fall,  and  alio  contemplatrt  chan^tng  the  primary  volt- 
age lo  2.i^.i<\  ;»ijd  eolahliib  a  puwrr  circuit  with  ia-boor  icrvKe, 

TK.MPI.K.    TKX      Ii    i<    l.irvrd    that    tbe    impm«««NM»  tOMatlptalMl 

by  the  Si/nib« r^trrn  Telrpbuoe  h  Telrnrapb  *  --"panv  contemplate  prac- 
ttval./  rcbuiUJine  Ihe  enlire  planl   at  a  -  :  i   *    -,  --  -  .   instead  of 

fro. GOO,  al  at  r.i>l  Tc|i..rli-d  1  be  i>%l«m  will  bt  t-«lii«l>  ^iidnift-d.  a  new 
rrnrt.*!        r  r^'  iMithrd.  &nd  e^miMve  cabling  will  be  done. 

PAKK  <  lT^^  I'TAII  Thr  S-tpmiit  Ki^ctric  (Company,  i^bich  v»ai  gHc-n 
a  franchise  tome  Htn^  js-\  iK-gm  work  ai  o:i<e  nn  the  initai;  •  -  n 

•f  iu  new  plant.  Tkii  cotup^uy  a  pan  wl  tbe  L'Ub  Klcclric  Company, 
and  it  Bill  UmtUk  power  u  ikc  iDeal  eaapaop  froa  ila  fiaoi  ai  Coltoii- 
wwtd  CiBpoa.  AccordkiK  to  tka  eoMratt  tfcc  SwMit  Elcclifc  CanK 
paop  ia  lo  kave  light  ia  ik«  dip  kali  aa  Or  kafolc  Jaly  t. 


SALT  tAXe.  VtAtL—tht  BingkoiB  Metal  Miainp  COoipanr  ku  laida 

application  al  Ibe  Sialt  Engineei'a  oftce  for  an  appropriation  of  water  ta 
be  uaed  for  power  purpotet.  The  plant  ia  to  be  built  near  Tooele  Oip 
and  the  wiipt  itive^rici  !r-.'tii  il:-  ii^a:  t-y  cunvoTi.  A  rock<rih  dam  ia  ta 
be  b^iut  a  pu"-  lii'-l  »  Ji-ijncc  01   ■..■■•o  irrv    One  eigblera-iiKb 

ioipulfe  wheel  operating  nnder  a  bead  ot  700  feet  will  be  inatalled. 

SiaUfOMD;  VA^Tba  CMaaot'  RapM  Trtnalt  Company  of  Ricbmood. 
nUdh  kaa  kaea  OagMiatd  lar  aereral  yeara  witb  the  purpoie  of  building 
a  alraal  ralkaar  i|itw  ia  Biebaoad.  iHa  applied  f6r  a  ekaint.  af  Ckanar 
tnefoaatac  ikc  capMal  tiam  t)ao^aa  to  ♦i.aaa^ath 

KICUMOND.  VA.— It  la  HMtd  Ibal  Iba  Santliern  Bell  Company  i» 
contemplating  Ibe  conatructiaB  af  4  BMt  kalMllIC  and  piitimg  iti  wires 
underground.  Work  will  ooaawnec  OB  tkr  bow  boildiDg  in  May.  Tbe 
colt  of  the  building  and  oiker  imprateaMBla  «iii  ka  alwal  |«;o,eoo, 

CHRISTIANS RUVG,  .  A  - ni-?  •ub-ataH-m  of  1h.  Ctrfiy^  Kleciric 
Company  -Aai  dr3:ro)rd  l\  -tic  .Kr.ril  1^.  The  bui'dir-K  wa^  rr-rc*.--  I  and 
equipped  ItH  /anuary  at  a  co»t  ci  S.ts,a90.  The  town  will  be  without 
electric  liabt  untS  a  aaw  ataiiaB  <aa  ka  kaitt  aad  a^ilM*^  «blcb  wia  ba 
a  month  or  more. 


SUN.NY"  lilt:    W  ASH.— Prof.  O.  L.   A  , Mr,.  „f  PullBian,  bl 
a  franchise  tur  water  works  and  an  electric  kght  plant. 

SEATTLE,  WASH  —The  City  Council  haa  paued  an  ni.iin.ir.rr  ,i,,<-i:t. 
Ing  the  city  comptroller  to  advcrtite  for  lale  $600,004  lighting  bonds. 

BREMERTON,  WASH.— Paal  Mekner,  city  clerk,  wriiea  thai  there  ia 
tome  ta!V  -af  constructing  a  municipal  electric  Light  plant,  but  ]W4kiBC 
deAmit  tis4  >r!  been  done.    S.  H.  Berry  is  dtp  enciBcer. 

SEATTLE,  WAStI  n.  II.  Thomior.  ci-y  eneioeer.  il  preparing  the 
plans  and  catimii'i  f- r  a  city  ttreet  rjil-my  tv.r,  ir,  .yi.  r-.nit  thr  whole 
city  of  Seattle,  miii  the  proposal  to  cocatriacl  tbe  lysirn-,  -^il:  l>r  sub- 
m-tt'  1  t  y  ihf  City  Council  to  a  vote  of  the  people  with--. it  -iclay 

SPOK-Jt-NI-,  WASH.— Tbe  Spokane-Prnd  d'Oreille  Rapid  Iranait  Com- 
pany, of  SfKik,*ine.  is  rapidly  arranging  the  preliminaries  preparatory  to  con- 
structing Its  propoted  liar,  which  wilt  be  operated  on  the  tiogte-pkaao 
•patcni,  aad  *iii  ka  jo  «ilea  ia  icBgth.  Tha  raomiMy  kaa  auda  att«ate» 
aitnto  to  pBKhaao  itoae  bp  fcaa  Ika  WaridnsiaK  Waiag  CkMpawpi  ta  bo 
takca  freai  Mi  now  yatMr  au^  at  Van  FaUi,  Maba,  ta  bt  Mivarad 
at  lUtbdima.  C  H,  Roa««a  ia  prcddaM. 

.SIHJKA.VE,  W.ASH— The  properly,  franchises,  rights  and  interests  of 
tbe   CentTAlia-CheKalis    Electric    Railway   A    Power    Company    have  been 

-^•-inirt-l  hv  r  H  \VrfV<.,  fv-.i^  Tlf;.inry  i.n^^  rif-niamln  1  Wrckt,  it 
>.[---kAr.c.    iilti    W      W.    (;>rinv,n.    -jl    Lir;rrA:iA       "1  hr    -.--Tiijtjn.v  *  -Aalcr 

power  on  the  Cliehalife  Kiver,  and  it  is  pianiie<i  lu  cuimruct  a  power 
plant  there  to  furnish  power  for  itt  line*,  but  power  for  the  Ceetralla- 
Cliehalls  link,  which  is  the  firtt  to  be  constructed,  will  be  furnished  from 
a  smaller  plant  to  be  eatahlishcd  at  Centralia  at  an  ?ar:>  date. 

SOUTH  BEND,  WASH— The  Kaymuoi  South  Bend  Electric  Company. 


plaBi  to  fiRBlak  ciccirie  llffcl*  for  RapaNBd  aad  Soulk  Bcn^  and  wiR 
alao  conslruct  and  operate  an  electric  railway  between  the  two  piaata,  It 
ia  staled  that  a  power  house  i»  to  be  erected  at  the  Siler  awitch  |tiBclioa, 

for  whtr!i  th^  machinery  has  already  been  ordered,  which  illel^^U-s  tseo 
kw  Jyi  .iTT->9.  Iwo  tsS'hp  eugines  and  three  boitera.    W.  S.  Cram,  of 

KayniGrd,  and  M-  C   Welab.  of  Soulh  Bend,  are  aow>n(f  the  ioc«»f^orai«trs. 

BI-ACK  KUKR  FALLS,  WIS.— E.  E.  .Moore  ir,.J  H.>  .;„i-,:'!,n  ar« 
intercated  in  the  consirtactioa  of  an  electric  power  plant  on  Hall  Creek. 


RACINE.   WIS— Th- 
bas  purchased  a  site  for  a 
increaaing  lis  power  aad 

of  aboitt  tso.o^. 

FhKCrSoN.  K  I  ll.r  r,( 
inc7ra»iTii;  tbe  capacity  «>t  U!i  • 


Ughi. 


Heat  A 
Tka  oaaipaay  eauiiawtolca 


<|ri,.i  I  -Hl't  .\  I'--»rr  (  , 
^ant  an-.l       Ivn-Jl-iK  \hc 


Truiii  Ijike  Oiy.  a  dinance  of  four  miles. 

r.RAXD  FORKS,  E,  C-  The  Weal  Kootenay  Power  k  Light  Company 
kaa  ckaaftd  iia  Maw  ta  ika  Brhidi  Calaatkia  Canatnigliaii  *  DiMiibatkas 
Conwanp,  ltd.  Il  ia  auted  Ikat  Ibe  oas^aap  data  aat  aonteapiila 
iac  a  deal  witb  tbe  CMCida  Pawar  ft  Uihl  Campaar.  bat  «» 
lo  coniinict  its  line  aa  far  not  aa  Baoadaiy  Failib  tabick  It  ike  tacatam 
limit  of  tta  iMila  ^rltr. 

5TRATHCONA.  CAN.-^Tke  citiicns  of  this  town  have  vott  ■  '  )  »n .  a- 
prialc  tjS.rHio  to  construct  a  new  miioi£'tt--n!  Hifhting  plant.  .Address  Will 
Godson. 

OWEN  SOUNO.  OXT.-  The  citireni  of  Owen  Sound  have  voted  to  i*- 
siie  t45.uou  to  enlarge  tbe  electric  light  plant. 

TORO.NTO,  OXT.— Tbe  shareholders  of  tbe  Toronto  Street  Railway 
have  aulhtirireii  ihe  i<*uc  of  $1,000,000  on  new  shares  tt"-  provide  for  new 
equiprornl.  extrnsK'n  of  lines  sn«*  r-lher  improvensents  l«  hr  made  al 
unce: 

ST.  CATlIEaiNfcS,  ONT.— The  contracts  lor  Ihe  extension  of  ihe 
Xiigara.  St.  CtlfcaHaai  *  Ttronia  eiaatrie  Rrilwar  ka»o  kteii  avardrd  ia 

J.  srpb  nartle.  of  Tkoiold.  <>«..  bp  PrealdeBl  Feed  KIdioli.    Tha  prt- 

fd  ,:>->ii'inn  is  from  ThoiolJ  lo  Wfllanil  aid  Forihill. 

WL.^TMOLXT.  QLJE.- Ihe  munkipol  electric  lighting  r'aal  ia  aeailp 
kg  kt  tvanitaa.  Tke  ptaat  wiU  fatnilk  itibt 
I  in  iko  iiiaaiglpilltr    jBn«>  k«d  «]R  «ai  faraiah  anp  alreat  ' 
Tka  plaat  Vkta  llnltlwd  win  «o(l  okOBl  *ipWOO. 
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l  ALl.  RIV'EK.  M  ASS.  M  ifu  jnniiaJ  OMdillc  •(  Of 
phone  (.ofnpianjr  hrW  rrcrinlj,  the  follnwing  totr4  at 
Uf  l  nmi  trrii«'.ifrt,  llta.lfi>r<l  D.  Davnl;  dlfCctsri,  E4wti^  B,  Jtimli^ 
tin  i„i  I  W  \V,l.,lre.  John  T  S-itt.  P.  A.  HMfccWMK,  JaMfli  Wnirni, 
Muniii    I  rttiry  iriil   Hrar.dfiKrd  l».  Davcl. 

lOI.LMUf.S.  .Ml.-S.  At  thr  inniul  ir.,M.i,:  1  ,(oclilnjldcr«  01  ihe 
Cuhuabut  *  fowtt  Coaqtauf,  ilw  li>llowin({  <lir«l<>r»  uric  rlrcird 

tor  th*  «nMtav  yw:  W«nrr  Wmvct,  W>  II.  Lcr.  C.  F.  ^hcrru^l.  C.  A. 
JehMMn  >ad  B.  WIUmm.  4ir««Mti  htld  a  mcciinc  wul  elected 
the  folimriai  «mun  for  Ik*  aten  lumiMni  pmadi  .Whhvr  Weaver, 
prcfidtai:  W.  H.  Lk.  Wee-rmMmi;  C.  F.  Sliwrad.  MCteurr. 

(  ANAAS",  t OXN  Al  a  triml  mrcttriK  i/f  Hirrccnri  .i(  Ihr  llrrksiiire 
]*i.'»cr  t  orapiny,  lifl«J  in  llartfnrd,  ihc  lollouinir  i»f5rfrs  Here  chosen; 
I'te«idriii.  J.  Henry  Korabacli.  of  <  •njkii ,  vice-proiHriit.  M-  h  <"  I  urton, 
ri(  llanliT^:  rrea.urrr.  l-ianeii  K  tooley.  of  l(art(isr<l^  »»vrmr>.  lIcnrT 
Lyle*.  ^(  Caruuflk.     Mr.   l.\U'%  mij:  al^tj  (;<'>^t]title  a«  Keneral  naotgtf 

the  piMl. 


Tcl«<  been 


^ebu  Incorporation  J. 

LITTLE  RUCK,  AKIC.— Tli*  Pen  Lmic  Uuiuu:!  Telepluuu- 
Port  Smith,  hti  hern  <lnrmcd  itith  e  cqillel  (Ucll  «f  ttiM*<Ha.  The 
cvBfXn.v  (»u|i(»e9  10  bnilil  a  loof-duwiM  lete^mi*  fgrMem  ovrf  AtllM- 
nt  ami  other  Sutea  In  lhi>  •rvtmn, 

TKLI.L  KlOe.  COU— The  lii«i!i  i!e  eiwirie  Ompany  haa  been  incvr- 

iwrateil  »ilh  a  rB|iIl.il  -nirk  ..(  fi  1y  ('bat1r<  S.  Rufn<t.  A-  1- 

Wnodb^Mi'K'  and  t'tlnr» 

|IKN\  FR.  <  111.  -  The  IViuer  .\uriheiti  KaiU  .y  J  um(.«>iy  hli  been 
tTtc<>riN.rate<l  witli  ;.  citntal  (.Irxk  01  fj.uvu.'xio.  Ibe  cnterprtv  i»  *aid 
W  be  hacked  Uy  W.  C.  lir<iwo,  vtcc-pnudeni  oi  ^ke  New  Vt>rle  Cenirat 
Hmk  nil  MiMM.  Knben  Uw.  of  Denver,  tasll  li«  itrcaMtm  am)  Cap- 
tain Charkft  F,  Broifii,  •{  OHiMtM.  la.,  MCfMary  and  trtMrer, 

LAMAR,  ltO.-.Tha  SIlMoml  Eadmift  TetdiiMn*  CtMnmj  kaa  tan 
incwpanatd  wMl  a  awtal  iM*1t  •(  ta*.«aa.  The  inmrpwatora  ate  B.  IL 
CaiRney,  S.  P.  giueJaur,  Uairhrlle  Coiiiaey  aad  etker*. 

SPRINCFIELU.  >ltV— The  SpriafficM  H«aw  TcIciiImim  CeaiNUur  baa 
lieen  incDrpuralcd  ariili  a  cayilii  tiack  of  >1,<M«.  The  Incorrwalor*  are 
W.  il  >i;,itf^  R,  W.  A«um,  J.  L.  Whire.  L.  L.  Clcnminit*  and  Mhtrt. 

S  t  I.Ol'LS.  MO  A|i|.llcatii>n  f«r  arlM-lr»  ol  iiunriwrall'in  have  l>een 
Aleit  liy  Ihe  Indeiieit'lent  Klecinc  (  ompany.  wirh  a  capital  stock  oi  Sto.tKto. 
The  incorporati'f «  art  Itjtiii  I>ow4.  (K-t^r^e  .1,  I  tark  All*!  f  .  V  C*itiinng- 
bani. 

ANACUiVUA.  MONT  -  rile  lUlt  Valley  TelctilMme  Conpanr  haa  iOti 
tttidce  e(  incoeponitiun  with  a  ca|H(al  alock  «t  fji,aaa>  Ihc 
tare  arc  C.  e.  K.  Vtdal  and  iMlirrt. 

UXCOm,  NEB.— The  SmklilWId  Minaal  Tttapfeen* 
htcn  huarpuiand  irith  a  apMal  itoch  at  S)>eoa.  Tile 
C.  A.  Fvwcll  mi  atben, 

KEW-  YORK.  N.  y.— The  llaue  HiR  Tdq*o>e  ComvMij  haa 
lorerwafaicd  whh  a  capital  Made  el  t>.ie«i  hy  Frank  Elllioa  and 

StANCUJI.  OKLA^Tke  Mawn  Tckptan*  C«a»Mr  bia  t«CP 
tmiwialeJ  irfdi  a  capital  af  ^M»^Mo^    The  htcaipatMaiia  af*  A,  Ger- 


NEWKIRK,  OKI..\. -Tbe  Neokirk  Coinmercial  MutMl 
f»i:y  hi*  filed  articles  oi  ineotporatwn  kiiIi  a  capital  alacfc  af  ftM^aan. 

The  int"rp"ratoT<  arf  t    A    JubnMMi  and  other*, 

l>KI.AII«  i.U  A  CIW.  (i;%KA.— The  (iklahomt  ^r.^  Shavrnee  Trac- 
tion LL.mpany  haa  been  :iKort><ira1ed  with  a  c*i'iul  jiixk  i><  li.too.ooo. 
The  tikf .^riiorHlorii  arc  Uouglat  ('rant  and  othera. 

CLtV£LANU,  OHIO.— The  Nunbern  Ufbl  Coiapany  ha>  been  incer- 

faraitA  «lth  a  ewhal  aiaek  •(  tievaaa,  hr  E.  M.  Om*.  R.  8.  lleCanneD 

JEPFSRSONVILLE,  OHIO— The  JelFcrxmeDle  Heme  Tcbphaiw  Cam- 
fmmy  haa  Imcb  ineor|ioratrd  with  a  Ci|>llll  tlOtll  of  tl*-***.  The 

COrpi-ratorv   »re   .lB..x>h   KbertA  and  other*. 


BIHMINUIIAM.  tUUO.— Tilt  Kiv»Mde  TekplMMK  Company,  of 
Imhwm  baa  becB  formt*  erilh  $10.0 iw  eapllal  ttack  hf  &  SbiMlar.  J.  W. 
Kaaa,  W.  H.  Firak.  Z.  C.  Hcald  and  &  W.  Bihct. 

SCIO,  OHIO.— The  Doe  Run  Teiephone  CoafUtf,  tt  SciO,  ha*  hem 
fonaed  ntilb  «ia.iK>e  capllal  Mock  by  A.  N.  McCenAa,  W.  H.  Hcndenoe, 
W.  K.  Hcpderaan,  F.  S.  Edger  and  W.  U.  Tiiracf. 

FtvaBlN«;  OHIO.— Tb*  SiMIWBier  Mialaal  TahflMiia  CbapMur  of 
PtatUat  ha*  been  fanned  hr  A.  J.  Marpkr.  F.  A.  Grotc*,  J.  C.  Grave*. 
H.  W.  Hawdl  and  A.  W.  ColUm.  Tka  aaHMl  •tadt  <>  (••.aeeu 

EL.YR1A.  OHIO.— The  «w  lacal  aireei  railwar  coni|iiii;y.  ohich  it 
niadr^  piOM*  of  fonmiton,  trill  be  incorporated,  with  a  ca|iital  itock 
of  s.tncon-L..  Thr  |.r..m..trTS  ;itt  A.  L.  Caf(«r4,  J.  t  Cri»«,  T.  M-  Bniib, 
E.  T.  Aiiin,  .1,  (    11111.  1..  \v.  wiUiaiMi,  R.  W.  mil,  Haiiry  laiaiaaH. 

S.  1).  Kaw^un  aTitl  W.  G.  Siui?p. 

cm  I'Miil'v.  OHIO  ^The  aevcland.  Alblaad  >  >fan(cid  Railway 

Cempaajr  lia>  been  iMorppreted  «i|h  ■  capital  aiock  o(  ti««,aa*.  Tbt 


iacnrporators  are  C.  A.  Barifaolmew,  T.  C.  L.atbaiB,  A.  N.  .stent  i.  E,  G. 
Avery  and  W.  H.  Keea. 

TOWNSENO,  OHIO.— The  TuvDKnd  Telephone  Company  baa 
'  Mrpanaad  br  C  L.  Moare,  C.  B.  Can&eld,  G.  N.  HelUiic,  A.  U. 
Alilli*  and  a  B.  Siaaep,  «lih  •  capital  auck  of  iio^a.  The  am^taj 
ntn  huM  •  ttHeplbaac  aachm*  al  BaM  TawaaaoA  It  «{Q  kavc  eattaao 
tian  liiih  fbc  Kanmlk  aMbM«c 

ABHOLD.  PA^Thc  ArMM  Uihl  *  Pswcr  Camfm  It**  >mi  iaear. 
porand  «Rb  •  cipilal  awdt  ot  H/m. 

ASPINWAU,  PA^Tbe  A«*Ii>wbII  LWtt  B  Phwar  CMapwp  ba*  b(«i» 
inaarparmad  with  •  capMal  Madi  af  f|,aaab 

CHESWICX,  PA.— The  Chttviek  L%hl  *  Powtr  Cbapany  haa  Med 
attidca  af  laeoqieritian  «|ih  a  eapRil  aiach  af  liiiaan. 

ERIE.  PA.— Tkc  Nanha***  Htat  *  UgUiav  CampMqp  ha*  htm  UtM- 
poratrd  «iih  a  capital  Mock  at  tnjno^  Tb*  Incarpervlenf  ara  Jtbn 
tnKlia  and  othera. 

.\LBIOK.  PA.^  The  All»..n  laxht  &  Power  Company  hai  liled  article* 
i>t  ine^f j>or*l»&n  with  a  eapHal  »twk  ol  le.noo.     '\'ht  dirnttn*  are  R,  F, 

Kli.i.:    .11,, J  olhrm. 

SHARON'.  PA.  The  Ne«  (.'a«lle  Telephone  «  KlecltK-  Lmiipiny  k*a 
bam  orcatiized.  with  a  capital  of  tjor>.oiio,  and  the  followitis  ofViccn, 
WiUiara  M,  Wlitte.  pre^idmi,  \V.  T.  Hfef]iit(ri>n.  ^ecreinry,  and  ).  E. 
Duff.  IreiMrer. 

CHAMBERSBURC  FA.— The  ChaaMKttilmrg,  UrtcMattIc  k  W*fM» 
bare  Electric  Sireci  Railway  baa  been  inencpenied  with  a  capital  at 
tse<>.aeo.   The  ineatperalan  are  Dr.  R.  W.  Rwner  and  nthm.   The  eaa. 

pariy  «il1  build  a  Btrerl  railway  liiie  from  t.recikcaaile  to  Kolti  hy  way 
ol  the  turnpike  throuRh  MerccrsburK. 

SI  MTKR.  S  <  —rile  Sunilrr  Power.  Light  &  Watei  Conipany  haa 
been  incorporated  with  a  capital  of  $t*fl.O">".  'Pie  incorporat<7f»  arc  Marion 
Moite.  of  Sumter,  anil  11    E.  I.adnhaw  and  F,  T.  Uryant.  of  ^partanbntc 

SO.MKRVII.I.K.  l  i;X.  The  .Somtriilie  Light  &  Manuijct  ir  1  .<Tt- 
(uiny  lieen  incortNvrHlt-il  with  r  eapit.-il  .l4ick  of  $io.ood.     1  lit  iDcurfm- 

riitois  are  J.  W    l.anderdate  and  other*. 

HUiiUAKU,  li^. — Tlic  Lisivn  Central  Uikl  it  Ice  C«aiiiuiy  haa  been 
iwatfaralad  with  a  tupllal  «f  tlSneo*.  W.  Aii(.  Baaa  i*  piaaidM, 
AUm  *  S«aM,  Waeav  arc  tW  aichiMcl*  and  tnibwerik 

yOBKVILU;  TBNK.— The  YarfcrUa  Tckphane  CanpMF  bn  baia 
ehartcrad  wHh  n  eapHai  vt  tSJ"^  the  caaipany  already  haa  abaiit  s* 
mill*  «f  Ultr*  CMMWCIint  a  aunibcr  of  towna  m  Ibe  Tidnity 

JOBWBON  cm'.  TENN.-Tbe  Tboapm  Power  Company  baa 
been  incorporated,  with  n  capilll  Ct  tj*<*M  by  T.  11.  TlWrnc  RlhC 
Martin  and  other*.  l»  invfnve  mid  deechv  the  wmtr  pawtr  af  laecral 
lUat  Tcnneaaee  alrem.**. 

RVKGATE,  VI— Mie  Kytjir  [jgii;  ,S  Hr.d  i.Riran-^  liaa  filed  ar- 
ticle* of  livcorporatimi  with  the  Secretary  cf  Stat',  :i  ^-apital  atock  of 
l.'j.uoo.  Tlte  company  propoiieft  to  fiirniiij  halit  iri-.l  yv.tr  in  the  loam* 
of  Ryegate,  Newbury  and  Uioton,  Tb«  incorpoeaion  are  VL  F,  SarcMI, 
P.  J.  Tewtabaiy,  B.  Fbrvlhinin,  A.  O.  CrMM,  Gcarf*  H.  Bahcm  Ala- 
aads  P.  Btaiaa,  Jamtt  Cralfla,  Cliarte*  H.  TapKn  and  H,  W.  Caadhii. 

SEDiaWOOLLKY*  WASH.^Tlic  Ska«ii  InOrpcndott  Tdcpbvnc  C<nfr- 
organicrd  with  a  capital  >(ock  of  fae^ooo. 

SPOK.^.^!E,  WASH.— The  F.oipire  Electric  Company  bai  been  incor- 
porated with  a  capital  xoclc  of  ias.ooo.  The  incorporator*  are  A.  C. 
Kice  and  other*. 

BEAVER,  WIS.— Thtn  Unity  Tctcpboae  Company  ha*  been  incorporated 
wMh  a  capBal  aMifc  «f  Mt*  *t  OfotB*  SMw  and  albet*. 


TOS  ttOVELAMD'  CMIPAJTy,  of  Bridcrpen^  Cm,,  baa  «lrd  artlelM 
of  lacarpafailea  wWt  a  ea|ltai  Mock  of  $3«,*o*.  Uw  laconnwator*  aa 
WlUitni  P.  tMn*«l|*f  aad  Alfred  Watrea.  The  eaapaay  win  itiannfacMra 


THE  WlCAH  ELBCTRIC  HBATINC  COMPANY,  of  Cbkairt,  IB« 
bai  tkd  aniclM  «f  iMorparaaaa  wkh  a  eivhil  Mach  «f  *S*.«**^  <^ 
pwpoac  of  aanafactiHteB  el««lrl«al  appManee*.  The  iaeerp*r*l*r»  irt  L 
P.  Brown.  Frank  C  Hohnr*  and  GrMwUI*  N.  Co*. 

TlIK  CONSOLIDATED  STREET  TJGHTING  COMPAKY,  ot  Port, 
land.  Mc,  haa  okd  aniclet  «f  incorporation  wtlfc  a  capiM)  Mack  of  %tf 
OOOnimt.  The  enmpaaiy  prOfn'M*  to  monufaeture  and  deal  in  *ll  Madh 
of  appHaaee*  Car  lUbtInc  purpoje*.  The  officer*  arc  Hany  C.  Wte. 
praldcM^  aad  Hatty  L.  Craa,  ot  P^maad. 

THE  SANDWICH  POLE  CHANCBB  COMPAKY,  of  Biadwidi.  M, 
lini  hern  inoerp*r*Ud  with  a  Cipit*]  MOck  of  l$>*a*k  W  manfactare  *)*^ 
in..-il  appimim.  The  ineatporaUra  IM  S.  P.  Sedf  teh  and  E.  C 
Hcnnia. 

THE  UTCRPIEIP  ELECTRICAL  SUPPLY  COMPANV.  at  UtthMd. 

Conn.,  ha>  filed  a  certificBtr  of  incorixjralion  with  (ta  Scerctiry  a(  SMft 
with  a  capital  stork  of  l-rj.oor*.  The  incorpuratot*  at*  Edwin  B.  P«fe* 
Tberan  ).  Lovcland  and  Tbowa*  P.  Cuntey. 
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STRICT  CAM  PEISONAt  PROPERTY -TSr  t»tntmt  court  of 
Nonh  Caralliu  bu  decided  iti4t  the  ttrtrt  cars  air  penoaal  profenf 
and  not  real  property.  Tbe  deciiioa  grow*  out  of  an  appeal  in  iW 
State  T*.  Martin.  In  mhich  tlie  defendant  had  been  convicted  o(  ibfOw- 
inj  a  Uone  toto  •  car  at  Wlnaion-Satcn:,  N  C 

THE  ST  I.OTnS  I.ICfrTTNT;  M|-KGhK-\  d«i.ion  bal  been  handed 
•■l,--nu  liy  llir  IJiilr.)  !^la;<r»  Circji!  Court  of  AfiK-ala  In  the  caK  of  the 
Mtaaouri  Ediaon  Electnc  LVfoipajijr.  The  caae  bincra  on  a  Sto.ooo.ooo 
■wvipBr  4f  Ckft  Nrihl  and  pover  companies  of  Si.  Louis,  and  granlinf 
A*  MUMDaU  «f  tke  plaintiir,  an  attempt  kad  bcaa  nade  to  frMM 
Mt  certain  ninorhj  iwckkaW*!*.  TU*  dccWMl  mwM  ikal  tt  Ika 
towar  court  and  It  reavdcd  idtttUklg  Ae  IcfaBty  af  tk«  nciiir  mdcr 
Ike         •(  Hiwniri 

WATEft  POWER  DISPUTE.— The  Grand  I^gc  EIrciric  Power  Con. 
panr  baa  begun  mit  in  the  circuit  conn  aaking  that  the  Mirhisa^t  Power 
<  .riiii.it-.y  l)c  rTijiMncd  fy.'m  crc.:tirg  and  naaintaininn  any  ditTi  across 
Grand  River  wiitcb  w«mld  cause  the  water  to  overflow  tbe  landb  owned 
kr  lk<  asaaptaiaant  company,  or  nMdk  arlll  inter fert  Willi  the  value  of 
(ka  WaAaf  privilef »  owtKd  by  the  Cnad  Iicilfc  Electrie  Power  Company, 
«f  Orand  Lc4pc  Anonc  other  ihings,  the  complainant  arts  forth  tkit 
Ike  Mleklgaa  Vomtr  Company  is  conduclinc  iu  operations  in  Eagle  l«wa> 
ship  without  any  ejcp^t.iti. 1  .1  i!am   without   i:c'.p.-.<.vitty  nn 

the  righta  .tfi'ii^^-.i  ^ly  ilir  ^otji.iliuri.irit  i  otnpan\'  1p  u  iitrihcr 
ihat  the  defendant's  purpose  is  lo  binder  the  Grand  Ledge  Company  from 
aanTinf  oni  its  piiaa  and  caBpal  «  aiia  «f  tiNk  |j|k»  la  Mm  MkMn* 
Faanir  Caapaoir. 

VKW  YOBS  nUkKCaiSES^-At  AllHV  ea  Aftfl  u  (ka  Coart  M 
Appcalf  tiiMktAed  tk*  cmatitnifiituitjty  «f  ike  law  paaaed  by  Ac  laat  Lcgis- 

laiure  taking  from  tbe  Board  of  Aldermen  in  New  Yntk  City  th«  power 
to  grmat  public  fraochiaes  and  conferring  it  upon  the  Board  of  Estinute 

arifl  Ar^'^ofti^Himrrjt  Tb*-  ilrripin«  wa*  g^vpTi  tSf  cnw^  oi  Clerinort 
II  X,    ;.:,i.r.l  ,M.   s      K^  ii^t    H     Mtl  lrll  u..  li   Mavor      1    NVw  Vurk. 

and  others,  ctmaiituting  the  New  Vork  City  Board  oi  £sttixiate  and 
Appottlaramil,  and  Franklin  Pettil.  appellant,  va.  the  same.  Tbe  appel- 
lata*  iial  eaaa  waa  Inmi  a  judcrnacnt  of  tbe  Appellate  DiTiaiOB,  Firtl 
Paul  WH  Ml,  wkick  winniwBaaly  aCnited  a  |ad«ma>i  esitqvd  iV«d  •  4e- 
ctalgo  ■■da  kr  Tuidca  Jaawa  A.  Btantbard,  at  Special  Tarn,  HMaWac 
a  demurrer  to  th*  et^rnt^'aint  rn^efpc^pd  by  the  dcfrndan*5  <t»n  e!ie  ground 
that  the  complait^  <i"l  j.i-i  *Mtr  i.ut;  s\:tTicieflt  to  c<insti[Mir  a  csuir  jt  .iction. 
The  action  was  brougiit  by  tbe  plaintiff  as  a  taxitaycr  lo  prevttit  the  de* 
fendants  from  granting  certain  franchises  for  underground  railways  in 
New  York  foi  tbe  reason  that  the  delauUnta  had  do  tight  under  tbe 


establiabing  an  extensive  wailing  Itst.  With  ilii->  »yivi:i  tiiry  ii:i;ir-l  ritVv 
to  graduate  engineers  of  the  highcat  atanding  aiui  who  could  in  time 
ocGnnr  poeatiooB  of  the  greatest  truiL  Tkey  alto  proposed  to  continue 
Ika  oilcMtaii  coursrt  now  given  la  Ike  cveoinga  ao  aa  u>  allurd  ambi- 
daiu  young  men  an  ofipiMtiuilf  to  take  advanced  coarica.  Dr.  SbeMkw 
then  introduced  Dr.  Nicholi,  praaUaM  of  lite  B«ar4  ol  Trauna,  who 
corrobrated  IH.  AlklntiTt'^  »t3i-TnrTif»  The  third  speaker,  Mr.  Baker, 
editor  of  the  EHttHfcnna  Xt-ui,  i^iokc  vrry  enthusiastically  upon  "The 
Future  of  the  Civil  F.Bgtnecr  in  tbe  tnited  Statca."  Mr.  T.  !>.  Lock- 
wood,  of  the  American  Bell  Telephone  Company,  then  spoke  in  bis  usual 
entertaining  manner,  upon  the  aubject  of  "ElecUlcat  Atdculatioii,"  Diflicul- 
Maa  is  Ika  praiairigai  at  tka  ptatint  tfaat  naidc  in  0tuiat  (•  Ika  tap  aaA  alaa 
ia  ataTlar  at  tke  tap  wkfn  naar  tkergk  tm  atkcr  wardai  Ikcra  la-oalr 
room  at  the  top  for  thoae  who  bustle,  ife.  Bolton  was  the  last  speaker 
of  the  evening,  expressing  himself  upon  the  subject  of  "The  New  York 
Central  Terminal."  Xfr  R:ilt.-in  strongly  emphftsit^  th.p  fart  that  :i!t  rn«fl' 
rr:i   iai.  Iitici  m(   jilr  Li-^b'd   ypon  "pipes,"   Ic;iii  i:  -'f   '■h'"   ^^*"'"r  :'-l^S 

sewer  pipes,  electric  conduits.  ventiia<ion»  etc.  The  dinner  terminated 
wilk  cketT*  «B  Ibe  pact  «f  ika  andtal  bodhr  far  Mr.  Sjrdaar  W.  Asbc, 
wk*  mm  miiiMlMa  fair  tka  cnat  auaeaaa  at  ik«  afib. 


kai  aasfaattd  aa  tkt  dafmdiMa  ike  rlikt  lo  do  ika  iHaff 


Obituary, 


MR,  ROBERT  J.  SHEEHV.  n  wfl"  Vnn«rT  •r.vrv.m  e'fctri.-al  appli- 
ances of  various  kinds,  dn'J  in  Nrw  Vrl*,  .Vpri;  /(:,  ntrn  .1  <[irgical 
operalitA  for  canc*r.     He  burn  in  IrcUr.u  ^intl  was  i«4  ytars  of  age 

at  the  tiiri:  '  |  hi,    leath.    Tbe  body  was  cremated. 

IOC  IIENKY  E.  HAWLEV.— ll  i*  with  great  legiet  that  we  note  the 
«f  Mr.  Haarr  fL  HMrtajr,  gaaaial  aiaBnar  of  tke  Hmlaon 
fpany  at  Alk«v  on  April  ay.  He  kad  aafmd  for 
with  heart  trouble  and  about  two  weeks  ago  he  returned  fmm 
•  trip  taken  for  tbe  benefit  of  his  health  and  apf)earei)  mncli  iro;.to»e.l. 
lie  was  bf»rrj  rv.  Troy,   Ati^ti«f   tft,  was  iHiBrs!<»H  in  the  pablic 

...  Ii;i.,|i  li  TfiV  an,]  r-A  J  c-ii-vr  at  ihr  Tmy  !■.<■«-  >  -iMige.     His  first 

work  was  lor  the  New  York  Central  Railroad  at  Troy,  where  he  bU«d  a 

Willi  tt/uttphooe  conipanr  aii4  wa*  aaainaal  M  GtMral  Maaafltr  A.  B. 
Vlkta,  whom  be  succeeded  January  i.  Mr.  Hawley  married  twtoe. 

Hit  Im  wife  was  Miss  Joserhine  RubiiiK>n,  »li«ni  lie  njrried  ta  iM^ 
His  second  wife,  Mi»»  Dora  E.  llline,  daugfer'-r  *  \  H  ?_'}inr.  he  niae- 
lied  in  ISM,  He  i«  survived  by  bet  snd  i  t  '  ii  .,lrc:i  Tt.^rf  i-  n- 
daiigfater  by  bis  first  wife,  and  a  daughter  and  two  «<mii  by  his  second.  Mr. 
Hawley  wai  a  meiBlm  af  tka  Alkaar  CIMk,  tke  Tro^  C3nb  aad  Ikr  Trau- 
poftadoa  Club  of  New  York.  He  ws«  alM  a  memlwr  «{  Ika  FirM  Be- 
fanitd  Ckurtk.    Mr.  Hawley  «j'  i  ri-rh--.'  i'l  Mn-T'i;ic 


Efducaiional. 


BRtiuKi.vN-  ror.YTEriisic  issTiTirrE.  Thr  r,rr..!.iu  in/, 

neenng  >iri.iy  li<-ll  ihrir  fir«l  annual  dinner  at  tir  lirev.iri  Moir"., 
Sri  VijrV.  .n  fr..U,v  r^,.u-i<,  .\i.-ril  -■'••]  \Ui>  ol  Ihr  liu'ly.  Ihe 
i.i.rioii  «n.|  Oif  .iii'kTit  ■..■■l>  >>vrr  pi.-.m.  I>r,  r.itriir)  ^|irl,l.:n,  as 
to«tttataalvr,  iiilr- •Jvi>.c.l  lit,   k  r<-ii.  W,  Ati«ii>^M'.,  fcj-  kr  -Jn  Ihe    'J  u- 

lltrr  iviliey.'*  Itr,  Atkinvnl  uatad  In  aubalance  tbal  i(  wa»  <k«  minwae 
Of  the  tru>i«»^»  "i  the  I'olyfechnic  to  e-weotrate  their  energies  on  the  tub* 
Jrcta  of  el-,  f         ci«>l  fn  I  w..-.  -  r  .JO  -        K  «,!l>  :.  .-r*  t..  e.nl.Ifcli 

iiW  in  Bri.-..-,n  in  r.-^.i  .-nr.:  -I:---'    -1  111-  liivl..-.t  t>i-      I- ..til.  ■■•<■ 

lh<y  pr«i|iusr>l  to  lltnit  the  number  uf  xuitrnit  in  the  day  courtca  to  iia. 


MR.  P.  C.  GOSSLER.  vice-president  of  J.  G.  WHiite  &  Ca_  of  New  York, 
haa  reusmed  work  after  an  illness  of  nearly  a  month,  due  to  a  acvere 
attack  of  frfupa. 

MR.  V.  R.  LAKSIKGH  delivered  a  lociure  os  IlluminaUng  Eiiglsccrii«, 
Ittuatrucd  kj  hflten  alMen,  bckre  da  coti.eutkm  of  «ka  Weatens  Cm 
AtaadaifaB,  kaU  in  Cktapai,  on  Mar  >t. 

MR.  1-'.  R.  CORSON,  superintendent  «(  the  Wl  Ijl'l  mill  Gag  It  Kla» 
trie  Company,  of  Laeonia,  N.  H.,  hat  ngliaat  to  kaeaaie  aapillntcndBit 
of  the  St.  Johnsbury.  Vt.,  Gaa  Cotapaajr. 

MK.  H.  A.  L.\KDNEK.  of  the  dectricat  eagliMering  staff  of  }.  G. 
Whiir  &  r  >  ,  New  Yofh  Citr>  waa  tbtpalebed  laat  week  to  the  Padlk 
CoaM    I  a  >i.'.t.i  luiiaiaii  lo  cauacilaii  taMh  aluifltil  htataala  af  «k* 

firm  aiiu   at  clier-ts. 

-MK.   W.    11    .\CKhH.   Y>hi  lifn  the   I'lrJimnt   Hlcctnc  Com- 

pany, ot  Anderson,  S.  C,  as  local  manager,  haa  secured  a  position  wilb 
Ihe  Watfapkauaa  Caaiptay  ia 
gtamaint  kla  new  diilaet  t. 

MB.  M.  IL  BEIDl  «I 
Mriitt  «f  <ha  ■naldpal  l%kt  plant  at  CAnakaa,  Ouifc  -  Ke  wm  fat' 
aMrlr  tMat  aagiaaar  and  iMaMr  atakanle  of  tke  Applcyard  system  af 
UatUuii  Knag  canterny  at  Calnlna.   He  aaauowt  ckatgaii  May  t. 

MR.  N.  J.  NEALL,  consulting  electrscal  engineer.  »i«  opened  an  of- 
fice at  li  Pearl  Street,  Boston,  Mass.,  where  he  vill  make  a  specialty 
of  wDrk  in  regard  to  lightning  protective  appiratua,  in  dcaign,  dt- 
veUij'.nrr.i  ^i.il  application;  high  letisiun  alternating-current 
and  iht  ri;l>iibiliiatioii  ul  electrical  plar.ts  of  all  kinds. 

MR.  UWHN  M.  BURGESS,  of  Ntshvllle,  111 ,  has  been  appointed  i 
manager  of  the  Central  Union  Teleplione  Company,  with  beadquarteto  al 
Ciailfalik  Bla  diairict  cmbraoea  all  of  Illinois  south  of  Decatnr,  and  I* 
Ike  laiscat  in  ike  State.  Mr.  Bwifcaa  has  been  special  agent  for  tbe  on- 
paajr  and  was  formerly  connected  with  the  Bell  Telephone  Company  in  St. 
Louie.    He  succeeds  C.  R.  Stanhope, 

MW.  \.  'v't;N.NIXC..  an  Englmh  roi-imliinir  W-tctri.-iT  <  oiii-i.'iT  tu'  itisl 
rioiirir.l  li.i  this  country  after  in  jb-.--,. .o  ..^ri  riKht  xcar-.  .".-tig 
wiiicti  tmac  be  wns  c<innectcd  with  Itritish  Thomson-HimMon  central  sta- 
tion inter^ts  and  with  London  utiJcrgiound  railway  work.  It 
stiKKl  that  he  r«pecis  to  stay  permanently  in  the  L'nited  States, 
he  has  already  hid  otporlence  and  hu  a  wide  ciide  uf  acituaiataaM 

SEW  YORK  ELECTRICAL  SOCIETY. -The  following  named  gentltnw" 
mm  tlMIIld  ■wafbrr*  of  the  New  York  Electrical  Society  at  its  meeting 
on  AprH  as:  Charles  N  Green.  New  York;  A.  E.  Mitchell,  Baychester, 
N.  v.;  S\ex-  Cameron  -V'tn    Fri.;.-i:f   .\    Coolidge.  Yonkets,  N.  ^■: 

Archer  M.  Hiiniingt -n  .So*  \  rk :  l^ii  i  Keith,  New  York:  AiniUe 
A  (Irav  New  York;  l>r.  R-iBil  lleuel,  Nt"»  \mk:  S  S  Dickinson.  New 
\  irk    1     I!    Fairchild,  Jr.,  New  York. 

GlU.'klAKTIN-HENllERSOX.— On  .\pril  aj.  at  the  Churcb  of  tJie  Holy 
Name.  New  York  City.  Miaa  Eva  MacLeod  Ueadcfim,  daai^ltcr  of  Mr* 
and  M/s.  Alexander  Hendenoa,  waa  married  to  Mr.  David  Jbaapfc  w 
■lartia.  of  tka  taiae  «itp.  Ike  talker  cl  tbe  bride  is  well  known  in  r'*^ 
Irieal  ciicka;  and  Ike  laiie  galkerint  at  the  church  and  borne  inc<u  !nl  a 
ounnrous  and  repte*tntative  bi..ly  frum  the  electrical  engtecering 
agpply  ficMs,  Tlie  vinlding  wi«  a  very  pielly  aiTair  and^  a 
were  shQ»ered  uyim  tlie  happy  pair  and  upon  the  plrcnts. 

MR.  H,  RttU.  the  veir.ao  msnufacturer.  h»9  resigned  ai  treasure 
of  the  Iti^byp  G.Jiis  Percha  C  o  ,  and  hit  oldest  son.  Mr.  W.  Bavi^ 
Herd,  liss  Uetn  elrcu.l  Hi  bit  sMccMOr,  WkH*  Mr.  D-  Band  >a»  k» 
cMBc  vncpictiJeut.  Mr.  H,  A.  Reed  kas  keen  whh  Ika  ■ol««P«'* 
<y  jaia  tnd  ia  to-day  in  kit  geveiityeighlh  year,  hile  and  hearty. 
wlU  rtmain  pceaMent.  Durlac  the  U>t  ikrrc  jmt,  lie  has  seen  Hi' 
factory  gaptciiy  Itierease  I'er  cent,  and  he  is  now  incrcaiiag  it  afsui 
hi  the  ahapc  of  a  new  buiUlin^        ft.  fay  lo'i.  i-vc  Monea. 

MR.  KOnr.RT  L  WLSi,  for  the  rait  y.-..t*  di.liict  superintendent 
of  lt;r  n.iir  ..i  Cecnia.  l..r  111'  ^o.^•■lKrn  Hell  Ti-icvboiie  Compan.'.  ^ 
tendered  bis  resignation.    Mr.  West  started  telipbooe  work  in  Bidimoisd. 


and 


Diyitizeo  by  LiOO^ic 
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laJ  wkeo  only  i»  yttn  old  be  »as  mimagcr  of  tlie  Dirivillc.  Va  ,  ex 

m,  and 

ta»J«<MMJ^fe*J^J  t»  $0  e»liangc«.    Mr.  We»t  was  »  T«lntMc  raao 


MR.  K.  W.  BAIUy,  •!  Iwt  Sh  LarfltlH  been  appointed  lopcfinlcndeat 
«l  jrwarti«»  te  tbt  ntw  BmI  SM«  Cai>«iili»B,  «Ucii  Itaa  eaoiolidaled  the 
Eiit  St  Lonii  and  Siabwtaa  whh  the  AHao,  CfMhe  imI  Si,  LmU  Uaca, 
Is  suMMd  Mr.  J.  F.  Paitcr.  !■  ckuft  of  tba  Ainii  Iff.  Btikr 

Us  been  gi«cn  cbarge  of  the  Alton  electric  lighting  and  gat  igMnM 
3£j  the  >tre<t  railway,  the  istcrurban  linea  operated  by  the  Aiton.  GnuHl 
anj  St.  Louii  and  the  Ednrardavillc,  Alton  *  St.  Loaia  companick.  He  will 
have  hif  office  al  AJton.  Mr.  I'orter  will  complete  the  work  of  reorgaeii- 
ini  liie  AUnn  Watrr  Works  Company  and  then  go  elicwberc  to  look  after 
tin-  intcrt^is  l.'  I       While  It  Company. 

SAWYER-K  ■HK'i'.— At  B«»ton.  Maas.,  on  April  38,  Mr.  Edward 
Sawjtr.  prciiJcni  nf  thr  Atlantic  Inaulated  Wire  It  Cable  Company,  of 
^famturJ.  Cutin-,  .  n,!  Nc»  Yntk.  «as  marnV.:f  .it  Emsnnrl  Chujtti  lu  Stlas 
Iisiic  TLibty.  rl.iUKiitrr  <ji  Mr.  inj  Mrj.  I'hinfn  i;tir;iKtir  lohtLy.  Ihc 
wciiJi«i8  wak  very  UtgcJy  atteiitU4,  oiav.y  wriltnu^n  flrt-trici;  f.<-oplc 
being  prrifat.  The  bride  wai  giyen  away  (it  untk.  Mr.  1  -.-.nW  E, 
Ftabodiy.  After  th«  wedding,  a  rrcvptton  was  j^i'.'^n  at  till  hi^Qvc  oi 
Ihl  mtt  of  Ihg  kMt,  Mn.  FoiMy,  on  Communw:.ilth  .A  wnue.  Mr. 
SmJV  {•  the  Ma  q(  W  Gtwaiy  Sawyer,  of  New  lianpaJiire,  and  ha* 
\m  MMMHt  wUk  Ike  ilMiikal  Add  lar  mae  jram  The  kwr  vair 
SI  «ew  •  iirolBiiiid  wcddiet  tear,  end  will  vpga  Ikcir  fcMia  live 
a:  Stanford,  where  the  compaajr't  Uomj  it  aituated. 

MR.  JOHN  W.  LIEB.  JR.,  paet  prcddcnt  of  the  American  Institute  of 
EaEincera  and  auociatc  general  manager  of  the  New  York  Edison  Corn- 
Fan,  tailed  for  Europe  with  Mri.  Lirb,  on  the  "Deatichland."  for  a  trip 
of  wtne  ten  weeks'  duration,  iotlu-iifiK  FrK!.,r.tI.  Fiancr,  fifrmany,  .\o». 
tna,  Switrerland  and  Italy.  Mr.  Lud  vii.l  ^-^twl  sunic  ti:r.c-  in  Milan, 
*hfrc  be  metalled  and  maitaf*d  i"r  ttu  ycmt  ;l-.r  nnt  Kuropcsr.  F.diion 
Sla!(fi:i.  and  th'.r.  hf  and  .Mrs.  Litti  will  join  in  thr  Infts  or  thr  Bfiti^ 
Uiklilution  <ii  Electrical  Engmeert;  returning  abr'nt  July  Ilitb  t&  tLe 

fall  holiday  for  Mr.  Lieb  in  several  years,  and  n  i-i<  intervening  period 
k*  he*  done  a  great  deal  to  moke  American  hospilaluy  the  admiration  of 
fram  the  odhir  iide  of  the  Ailaniic,  le  tbei  a  eteim  wckeve 
Ike  trip  wiold  be  proloofed  but  lor  Ike  jMpertwt  Mtk 


lUL  lOmS  J.  liAQEI,  mUnt  dlncter  Hiw  Yerk  ef  tbe  AUp 
gnedM  lUifrielieetf  Ccaidliehef)^  »»■  «  the  Hetd  Del  HeMc.  lleap 
tmr,  CU..  et  tbe  tlaie  «f  tbe  ttott  cerdi«aikei  b«t  furtsHidr  be  eiid 

Mts.  Magee  escaped  injury,  although  two  pecpk  in  tbe  hotel  were  bOM, 
of  tbe  occurence:  "My  mnfi  vivid  infifeiaion  wee  the  ii«Uaf 

that  everything  waa  boiling  and  seething.    As  I  looked  out  into  the  fog  of 
rarly  morning,  through  the  windoo-Kreen,  tbe  screen  seemed  to  be 
friovihu  in  all  direction*,  \n'\  rnninded  me  of  a  badly  iii^jtutrii  Vinttr- 
Jtraph.    The  floor  wav  fluuf  of  a  car  on  a  very  rr.ugh  r.tilway 

j'.'jrnrT  Whnt  *rrnird  i  t  V.-c  at  nrs.1  low  rurahlin^  «o€in  g.ivt  T:la<.r  tn  tcrrLNc 
i-Tafl).      ..ind    >A  r   thfU^h*,   thr   hi>use  was  Ctfiniin^  .:'.i>v*n   ili..u;r  We  did 

net  tiiijA  it  utc  tiaic  ul  tW  chimneyn.  In  luliiy  sbt-  hsjuse  was  over- 
oipplicd  «'ith  chliiineyi,  having  about  (oity-ihree,  of  which  ihirtjNne  fell 
IB  the  shock  or  were  so  badly  injured  that  they  had  to  be  jnillcd  ever 
i—iedietdy.'*  Mr.  Megce  eeMted  ieetaatly  eMt  M*  caaere  aan 
(ttbiff  pboMin^a  ef  tbe  leettee  ef  deettoetletL 


Trade  J^tbUcatianj. 


FIKSi  ,\ID.— The  P.  I..  .Jibl>ry  Crmiany,  KaLiinai.ij,  .Muh..  is  dii- 
tribtittDg  an  liiusti'atcd  circular  cailii^g  attention  to  it»  eanergcncy  accident 
<abiocts  as  an  always  ready  and  reliable  first  aid  to  the  injured. 

ELECTRIC  PYROMETER.— W.  H  Bristol.  Nrw  Yfrk,  hat  ls«ied  a 
wcil-preparcd  description  of  eler'.r-.c  ii>n.i[nririr.  i:  r  :i:rj3.ttni«  thr  tem- 
perature of  molten  metals  or  of  ovtoj;.  stjcks  or   anuralmiC  tur:iai-i:v. 

ELECTRIC  M.\CH1NERY  COMPANY,  M.tirr  ,|  M  nn  .  has  iiiucd 
B'jllctin  No-  21  devoted  to  dirfft  ff>iin-nt  iniiliirol.ir  senerators,  for  direct 
connection  to  high-speed  ^hk".':-  I'  .1  t'oi  ;  r.ice  quart*  teUer  tod 
li  illustrated  in  half-tone  and  ir.  ihr  iijri'.rr.*:.i:ial  di.vfrram. 

Chll.I.NT,  h  A.N  P— Thr  H-uitrr  T.n  S  M=tnr  (  jm]  any.  I'ulttin,  .V.  Y., 
has  issued  a  well  prepared  dcsctiptive  catalogue  dr^latiii  with  Toerk  alter- 
nating-current ceittng  fans.  The  catalogue  will  be  found  nntMOlllr  tar 
tcretting  by  central  station  managers  at  this  season  of  the  year, 

k.\[L\V.-\V  (iK.NEKATOKS  — T;ir  .\:n<.  r;n  .I^,rrs  r,,!r[..iny,  r.ncinniti, 
Uhio,  has  issued  as  buiietin  No.  1049  a  {i^iotographic  description  of  num- 
eien  insUllatlons  contaiaiqi  He  type  of  direet-eaneM  nilMjr 
lad  a  detailed  discowoa  vt  tbe  cemponeat  jaattg  of  Ibe 

lUCK  lOM  BOILER  SEmtlGS  la  Ike  (bene  ef  « 
ceapded  far  free  dMiibatien  by  the  Herbisoo-Walkw  Refraetoriee  Cei»- 
fUi/,  Fernere'  Bank  BaikUng,  Pittsburg.  It  discusves  tbe  mWectt 
lhe«*  teiae  bricks,  and  cites  the  experience  of  several  cuitoaMffS  to 
the  electric  lighting  and  traction  fields.  Our  readers  should  secure  a 
copy. 

WATTTTnrR  MF.TKR?.  — Ir.Mrucl'^n  book  No.  i,"??  tbe  Fort 
Wayre  I^lrtlric  \Vn:k^  draU  wi'.l.  '.vpr  K,  polyphase  iii-h;  r:  i :  il  watt-hour 
meters.    Tbe  book  gives  a  general  description  of  the  instrumcnia,  end 


llia^iams    .-irc    given    ol    the    variuui    runncctiOBa   Ikal   tUHf  be  1 
mra'-  iniiit  the  rnrriiy  in  polyphase  circuits, 

\VTKi;S  A.ND  CABLES, — CaUlogue  No.  4  of  the  IndJaae 
and  insulated  Wire  Ccitrpany,  Joncslxirn,  Ind,,  is  intended  to  prcictit 
tbe  advantageous  fciiujca  ul  ■T'anru'c"  snd  ■prrrlcj:."  rubber-corered 
wire*  and  cables.  3t  toruainB  alw  a  irpriut  ol  that  section  of  the  Na- 
tional Electrical  Cudr  dtahng  with  fitllojij,  .-r-atrrials  ar.d  detail*  ol 
construction,  and  has  numerous  labki  <;(  value  tr.  the  electrical  wire- 
man. 

TRANSFORMEK  FUSE  BOXES.— The  hart  Wayne  Electric  Works. 
Fart  WayaCt  lod^  ba*  iisned  as  flyer  No.  4,504  a  brief  illu.&trated  descrip- 
He*  ef  percelam  faae  bexes  for  prelecting  transformers  designed  fnr  an 
*M,t  Mt  (wrailtlll  e,seo  eelte  and  a  ewrent  oot  asore  than  30  amperet.. 
Ike  fat*  bene  are  memitcd  «■  ike  «»eae  arw  eo  the  two  side*  of  the 
Oedaf  to  Ikcir  *te,  tbej  aoey  be  MbsUtnlctl  far  tbe 


RUNDW  CKABT  SVSTBIl-a  M.  GcM.  tbe  espert  eebw.y  eon- 
trader,  eWaiBed  cemiel  of  Ike  Bitadk  paleHUd  trwbie  cbert  ayttcm 
for  recording  underground  and  tWfihteit  able  data.  We  eMM*  of 
charu  has  been  adopted  by  the  laigeet  edadllll  WCnt  kl  Ike 

A  drsrHplivc  article  was  published  sometiag         tm  Ike 
!  irihrr  data  regarding  this  cable  chart  and  ile  MCe  cill  ka  bad  by  1 
to  anyone  of  U.  M.  Gest'a  several  elHeee. 
THE  AMERICAN   INSTKUMENT  COMPANY  baa 

nii!?ctiTi  No  53,  nhich  'iescribes  a  ntw  line  of  swttcbbeafd  ToltBetere  and 
.luiiririr  r-,  that  must  appeal  very  strongly  to  enginccre  aad  eibere  «bo 
.ipprrciatc  really  bish  ciais  w  prkmanahip.  The  instiumenla  embody  new 
fcjiurrs  of  imporlaticr  and  sl.ould  be  thoroughly  inveetigated  by  all  who 
have  tie«d  for  eudi  apparatus.  A  copy  oi  tbe  ft^tl^fltiTt  eeo  be  ffbteiewl 
from  Jaaee  a  Biddkii  fumul  take  ^fUt,  1114  rbiatwiil  St.  IHtadck 

pbia.  Pa. 

TIMBER  l'KKSK!(\' 1  X( ,  -  T;n  vali:r  r.i  preservative  treatment  for  limi. 
ber  mliich  is  to  be  ejijwwU  tu  tjie  elements  is  well  ree^gisired.  Railroad 
ties,  poles  for  tei^honc^  telegraph  and  trolley  w.re.v.  and  the  timber  u»<-d 
in  piers,  wbarvta  aad  bulkhead*  are  particularly  subject  tu  decay  unless 
ibcy  ace  treated  beferebaad  ttitb  ergeielt  ar  other  cheoicala.  The  Allit- 
Cbelner*  Coatpaay  bidlde  all  ibe  Iwier  Uad*  of  apiierati)*  for  thi*  work. 
It>  product  includes  Ike  leieiia  la  akkb  Ike  tlaber  kr  tiaaieds  ceie  aad 

elber  necea*ary  aoeesaorici. 

••THE  ELEVATOR  TRUST  ••—Me5..:rs.  A.  B,  See  aad  W.  t.  T^, 
owners  of  the  A.  ft.  See  ENx-rrte  Eltvator  Co.,  eae  BtMdw^.  New 
York  City,  have  issweij  a  tirtL::ar  attacking  the  Oti*  Elevator  Coiapaiiy 
in  connection  with  tlic  suit  nf  the  Government  against  the  "rleeaier 
trust^"  for  violation  oi  tie  Sh'.rn;an  nnti-trust  taw.  The  circular  quote* 
the  WashinK-oi)  Jiti.alch  Mt  .Maich  7  i:iv:iig  new*  of  the  iuit,  and  then 
comment  is  addi^d  by  the  geniienieii  above  named  di»cuisinK  the  subject 
eery  fredy  and  acrimoniously,  and  making  ceruin  alleK.i'.iL.ns 

MULTIPLE.VOLTAG£  SYSTEM,— The  AlUs-Chalmert  Company,  Cin- 
ciaMatl,  Ohh^  atee  baUMkl  Urn.  ia44  la  present  ■  well-prepared  deicriptiois 
•(  tbe  antttpleTeltife  ^ama  af  eaetrel  for  rariable-speed,  direct-ciu-teal 
meteni  !■  ike  tbiee^eka  gywcn  tew  balMeiw  ere  iwed  iiTii«  pe,  iCa 
aad  aio  eelia  ae  deelred.  In  tbe  feur'wbe 
diieelmuiBiKettd  balancers  wound  for  <«.  80  aad  tie 
ee  tbere  ere  obtained  60,  80,  iio,  140,  ipo  or  e^  eelli  aa  deilied.  De* 
scriptions  are  given  of  the  cealroUen  god  el  tte 
in  the  balancer  sets. 

nrruRE  LIGHTI.vg  is  the  title  of  a  dainty  paiapblet  {enicd  kf  I.  P. 

J  link,  SSI  Pearl  .Street,  New  York  City,  dealing  wfth  tb*  fanetB  Friak 
refiectors  aa  appiird  ra  ihe  itiumination  of  art  galleries.  It  i»  not  a» 
exposition  of  the  ii,\t\;rcs  of  merit  in  these  reflectors,  but  gives  views 
of  three  or  four  crlt  Lit.itr<!  »;nUrT3eR  w  hrr r  the  refiector^  are  tn  l>r  f..i-jrid 
nilh  a  trw  p:tliy  otnrr\ a-.iun-i  m:  thr  <.ii!ij,r!.  Tllri:  t.jllow  ^rvrr.it  cl.lncly 
printed  pagts  ijiviag  a  Jist  of  private  and  public  collections  where  art 
lovers  ere  enabled  to  enjoy  the  pictures  and  1 
because  they  are  properly  illiiminated. 

VO[,T AX  — Ttir  ntw  in.n..ih:ig  ni.-.irti.l  the  Electric  Cable  Com- 
pany, of  Bridgeport,  «,onn  ,  i»  tlic  tb<-mc  oi  a  moat  artistic  little  brochure 
prepiMd  fer  tbe  company  by  Bruce  tt  Banning,  the  publicity  <.ij>ert!!. 
It  le  •  tCae  m  beerd*  with  red  clotb  beddng,  and  roxburghe  label  on 
Ike  fnat  eeecr.  Tke  eoe  illoatratiea  ie  a  geeitr  tiwt  yttm  of  the  work*. 
Tbe  panpUet  b  no  mm  pretty  toy,  b«t  it  eeolBue  adarinble  difcet 
of  data  in  regard  la  tetti*  il*e«,  ele,  of  tte  kwlallaB,  alt  priated  la 
good  bold  type.  No  eagfaUMr  wbo  get*  tbie  wOl  throw  It  arida  eMcleaily, 
but  will  first  adaefre  end  ikea  peroie  iWUgMidy. 

THE  STOKTEVANT  BCONOlflZER  b  ibe  l&le  of  calala|He  Vh.  ij» 
Just  Isiued  by  the  B.  F.  Sturtevant  To  ,  nf  BoMon,  Mass.,  in  H*  Silli- 
necring  Series.  This  finely  illustrated  r  an  phlr.t  of  48  pages,  6V{]i9  Inehca, 
is  suggestive  of  (he  rapid  progress  made  in  (he  installation  of  this  lai- 
portant  factor  in  economic  Meam  generation.  It  comprises  ■  detailed 
description  of  the  econom»r<"r,  with  «tatiifients  of  in  advantiiRes.  instruc- 
tions regerding  installation.  operainTi  and  trp.^.ir.i.  a  diM"i^<.i  'ii  »f  me- 
cfaanic;.!  draft  as  an  .tdjimrt  id  tlir  rc.jnomizcr  aisd  a  series  of  valuable 
tati^ri  rrlalm^  tir  the  ilivv  c.i  air.  tri:runcy  of  fuels,  etc. 

S1F,\M  F.NCl.VES— A  nr.ii  little  catalogue  recently  r<T«vrJ  from 
the  Ba!:  ErtKir.r  rnrrpjny,  Erie,  Pa.,  gives  a  brief  outline  uf  mw  engine 
de^tguA  ujcludiiig  side<rank,  single-cylinder,  belted  and  dircrt  cunneeted 
engines,  tandem  and  crotis-compound,  side-crank  engine,  and  bt'th  hori- 
zontal and  vertical  simple  and  coiaponnd  Corliss  engine*  i*ith  improved 
vetre  aetiaii.    Eaeb  of  tbeee  typca  ie  repecMited  by  a  ieOiptce  illaa' 
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Iralion.  Lalatn^ur  O.  ibc  tmme  :umpAiiy.  givr*  a  more  eta^orfttr 
4imMloB  o<  the  JcHnn.  feature*  «n>l  m«iatinu  i h.u  k  icjmif »  of  th» 
wtanimtd  rniinH.  li  ik  inicrcsting  ti>  iibMrrve  ihiit  with  Uic  exceptioa 
•(  tbc  dngle-crlMlH.  Mm4  tnt  «ii|faie  tudt  o^n  iHwIlMd  li 
■km  drtviac  ■■  iMwriMr.     A  praauBoit  fMtun  •!  Am 

«<i«ioM  {«nd  la  4fea  Butfc  Atiiiiiiii^^ifm  ewtniir,  ta  iIik  dctiiM 
liacripiiofi  «r  i»kkfc  the  Ml  EafiM  Cumpmtr  hut  4c«M»d  •  ifMltl 


A«Cv>f  Troifo. 

TOC  STAR  SUCnilC  COMPANY.  •!  Ymi 
pan*ir  ^Mrttn  ta  WhnM.  wlMif  it  «fll  ■■■ 

TIIG  .\HERICA!I  VITltlPIED  COHDUIT  COMPANY  to 
<Mm  t»  iIm  Puller  loildinB,  Fifth  Avcnnr  mnt  Tvcmr^HM  SlRd, 

Ktw  Vurk. 

THE  KI.F.dKH"  SiTOKAi.K  l;  U  J  IKV  t  i  l  \( !' A •>  ,  if  Iclp;,:a 
Vk..  uuHtuncTi  the  opening  of  a  hrancli  oDWc  In  I'ltxburf,  locoird  ia  iIm 

B.  CAJfP  COHPANV.  vHrUlnl  cbir  eondak 

movtitx  its  Srw  Vofk  oflic«&  to  thr  Flat  Iron  HuiMitig. 
Avenue  uui  Turnty-lhlrU  Sirert.  Nrw  Vork. 

TfiK  I'tlfHit^T  UIKKLESS  STATIDN  will  alabliib 
en  thr  i»eli  Ji  I  I  <r    ii  -h,   SatUMial  Hank  of  CmnRien.-r  at  Mwf*ti^  Va., 
•sd  mill  itand.i;  BK*^»[t  -  l  '  :i  '!?»t.apicr  *>f  »t»*nft  i  .mjn  vni}*%. 

THE  NEW  E.VtiLAMi  II. hi  IKIi  i  I'.MI'A.Ni,  nur,,,i  ili,,:.-!  .ji  ,k.- 
tricAi  ap^aikccs,  laaltiog  a  tfKi:ialty  of  porcelain  gYioda,  haa  moved  iia  plant 
IcMi  !>•■»«,  CA,  M  Tichmii,  M,  J.  Tkt  cMiptMy  will  aataltta  •  I 


Brgiidwiv,  PMIh 


THE  WISCONSIN  BRAKF.  t  Kl.Ba'HIC  COMP.\KV,  .uccaaor  to 
tbc  National  ElKtric  Coin|>anv.  nvfificB  u»  that  ita  Kvncral  aalea  oflKra 
wilt  i<e  hH-:t'.r-d  li<-f*-aflrT  -t  No.  }19  I'irat  Natiphj*  Hank  lihH  ■  ^"hkair*^, 
itutrad  t't   ir:    MiLw  iiuVi  >: 

ANDERSON  LINK  M.MKRIAI-— The  Universal  Railway  aapply  Cons. 
fUf,  •(  MdMft,  M4..  tM  kam  nmhim  mIm  tf"'  AndoaM  Has 
mrnlil  ta  liarylud,  Ucbwu*.  Uiwnci  ef  CdwaWa,  VirKuila  Mil  Nwlk 
GtNitoi.  fcfikt  Alfecil  ft  J.  M.  Aniierion  Mfg.  Co..  of  Bi»ton. 

■™e  ENCINEeRINi:  SPKHAI.TY  COMPANy.  of  Meiiden,  Conn- 
has  ar^iiiffl  fHe  j^Ti>p*riy  .tf  ilif   Mix  Ki'J.:!cP  Hardware  Manuf-Htt^ring 

Compaiiv     ir.    S  t  im  f'-r  :l ,    (unri.    »i  .1    vili    i.t.vln.cf    a   plant   on    Ihi;  5i:< 

The  c(it«ifkan)r  manufacturers  motors.  Ki-nrtaturv.  aparking  djrnAmoa  and 
m^neloa.  and  tJiniainofor«  for  telephone  and  anniuaciator  •JfaMM* 

GKECOKV  ELECTRIC  CO.— The  Orcgur;  Electric  Co^  km  lOMvcd  la 
^mr  lutetr  tacfaitaii  tawim  at  iMIi  and  Ltaeata  Suata  Cttcago.  the 
■nanri  aOet*.  wanlmiia  anl  waria  ail  hrtag  mv  ai  tUi  new  locailoo. 
Tkb  «nt  made  aaacaiaqr  Iv  t^a  lat(a  fnmrit  ta  Ibia  tumtvtf*  koai' 
oesa.  and  the  cuMtn  li  aew  aqaMv"!  M  handle  ihe  kaatlaal  attantlN 
adTanlagrouWy^. 

WHITE  &  >III)!)I.ETOX.  o(  llattimore.  an  con»ua^i:nij  lynamoi  lor 
submarlnr  boats  (or  Ruaaia  and  Ciermanjl.  Thry  »ill  in»t«il  tn  Ihe  boau 
(aMiUi'.r  ii:arti:e  enicinrs,  and  white  Ik*  hiMla  run  at  the  Mrfaee  of  the 
water,  the  en«mc*  will  be  lacd  M  Mwa  •lacUKitjr  from  the  djnumet. 

andar  tht  aariaee,  tha  hmM  «W  he  driaca  br  lha  alccltia 
froa  lha  hmurlea. 
XHt  80ST0X  IKSUI^TCD  WIRE  k  i  ABLE  COMPANY  It  lha 
ItK  aaaia  (ar  tie  baaineaa  fotmerljr  known  aa  the  Clark  lunalMtoa  Caa> 
Boaton.  Ma»s.    The  buaineM  at  'hi.  c  niior  .  hi'  fffown  as  rapidly 
tJ>e  la»t  year  that  a  change    il   :i.,.i:.  u         l:riri  luiinci  ^.^■^:r^^.lTy, 
and  negotiations  are  under  war  for  ;i  rum  im^^rm  and  toio|»l<if  lirtcry 
to  take  c»re  of  the  raptdlv  irn-rvnu  l.iLsincss. 

on,  ENtJNES.— Burk  Bros.  A  <  <■  ,  anerchanU  of  Kirk»«llle.  Mo.,  are 
inslsll.nii  J  refriiiTralini  alAchinr  aii.l  «  iMp  "BarBaby  Akror**  aH  aa> 
(ine  to  dti.c  umr.    Both  the  oil  engine  aad  tffrlgerating  aiachbi*  aft 
giffHad  hy  lha  De  ta  Vergnr  JUachiitr  <o.    Mr.  John  B.  F.yrrt..  Paler. 
H.  J.p  ia  iaaaiyac  a  relrtgciatiBg  madiine,  also  one  7-hp  and  one 
"BanihrAknfd."    lha  ij-bf       cagtiw  ia  ta  drive  the  t» 


iritemlac  machine.  Both  Ihe  icfrigcniinc  aiachiiie  a««l  all  ca«in«a  tm 
«^Wlied  hjr  (he  Pa  La  Vat«M  Machtae  CaaHtiipr. 

V1EL£.  COOPEIt  .\ND  ULACKWELL  i.  a  new  hrni  of  conaultinc 
elcctriol  utd  neebanical  enfliMcrf,  with  dfticT?  at  49  Wall  Street.  Near 
York  Cily,  Thr  hrm  r<imTiri»e>  Messrs.  1-.  O.  Blackwell.  II'jk^i  L. 
Cooler,  H.  .\  Nit  i-  „ri  I  11  W  Iti.ik,  all  „(  whom  are  alf<  .i.i.v  veil 
luxmrn  in  the  .Knierlcan  engineering  field.  Tbey  have  already  some  very 
lasia  ynilcciB  in  haad.  lad  triU  ipnigliga  M  (•  trwitaiwiaw  and 
hy4ra-«l«etrk  enterpriiet  in  wngtilaa  wiifc  wMch  w<nh  Ifctir  iBdJvbittal 
c  atiaiteied  cMr.  u  ta  ■iiwiggriii  piam* 
afnatiaii  ta  ih«  Caiiad  Smm,  Moriea  ant  aliawhara. 

"BmUANr'  LAHP&r-JIr.  E.  |.  KbIHs  the  laeniaiy  at  the  Oril- 
lliat  Electck  Co..  of  CIraeland.  O.,  ha*  {oM  rcturaed  fraa  an  exteta- 

atve  trip  through  Ihe  Soiiitiem  Stain  and  Mexico  The  ahje^;t  of  tbv 
trip  was  largely  the  appointment  of  agencies  throughout   that   section  of 

ifu"  cauntry,    Mr    Kutii^  ^r.i.lo  ^r'.^'.xn.its   .if rangrntenis  with  *iime  thirty 

V,i]i-,'.TF     ilf  Alr-A     VI     ^.r'-y     i'.r|I|.:inl      l.ir!'.|  -     mi     stU<k.       Thes-.     .(C'.HCieS,  tO 

gether  with  the  large  number  pre\-iously  arranged  for.  makes  it  poaaihlc 

in  any  jwit  ot  tht  smmit  aad  ta««  «rdaM 


STVRTCVANT  UOTOItS.— AMiMMh  uttAuA  Awtnant  aMtma  ate 
built  fiir  mdependdit  •errioe.  a  cpeciiHy  ii  nada  of  attacUof  tham  to 

fan»  whieh  demand  special  combinations  of  i^peed  and  |iower.  Theie 
motorti   are  hiiilt  in  a  line  of   bi-poUr,   four-|Kile   and  eight-pole  tyf»e-s. 

i^t^en.knT  size   and   requiremc^it^      Iht-   f*iiclo»ri!   Ifiw   fr«-v3il»  for 

|.i  t^n:  Hi-.ri   ^here  there  i»  coii .      .t^i-  I  lu  >    r;.iti;t-  m  output 

up  to  las  horsi'.poircr.    The  rigid  specihcatioas  of  tiie  U.  S.  Navy  De* 

piiUMtw,  «Pd«r  aWifc  taaar  faa  natara  have  baaa  aaatlnKtgJ.  ha*a 
artiUirfiad  m  tacmUaMHir  hWi  tuadi/d  ivbkh  it  atitatalaad  in  all 


THE  AIRRICAN  CONOUIT  COMPANY 

.M-iv  1,  1906.  of  ita  Chicago  ofhees  to  more  centra]  and  more  commodious 
qn.irtcra  in  the  Marquette  Baildlng,  where  Mr.  .\.  L.  Waieihury.  K^nrral 
manaiger  of  the  sales  department,  will  he  glad,  as  in  the  past,  to  receive 
the  friends  and  palrona  of  the  company,  and  where  all  inquiriea  by  mail 
«r  Olhcrwiae  will  recnve  praniH  and  careful  attention.  The  incrcuc  ID 
lha  biMMiHi  af  tha  Aiaeriean  CaoAn*  Caaipaagr  i*  ditidadljr  grati^riBigs 
and  glwa  tattolMtory  avMraec.  belk  W  tht  vatawic  •(  hiitlBati  and  tar 

the  claas  of  customers  being  served,  that  ihe  aMriH  a( 
conduit  as  an  underground  conduit  have  had 
arc  bring  acreptrd  with  rapidly  increasing  favor. 

THE  GEO.  H.  GIBSON  CO.  advertising  engineera,  I'ark  Row  Build- 
ing, New  York  City,  which  conducts  the  advertising  of  a  number  of  the 
leading  machinery  manufacturers,  has  recently  taken  up  the  subject  of 
disposing  of  inrentKHta.    Thia  concern  acta  aa  (MOuniaaion  agents  in  tlie 


aaea  ta  briaitag  riwal  a  ida.   lha  ihfce  awaihen  af  lha  otianiaalian 

are  engineers  with  practical  capcrience  in  civil,  mechanical,  niLniiig  and 
electrical  work  and  have  made.  patepteU  and  sold  inventions  of  their 
own.  Thei''  c'v-m's  ir]vi-nri:.n^  ^rt  pff^rnli-t!  in  a  billletin,  rnttrled 
■'EngineeriCik'  ^rti  »r.'jf:ivtii-iT.K.  '  ^lip>:li  hits  j.i.-  '.i-ith;  ■."  han  i  ;«iid 
which  contain*,  m  addULci.  tn  dficnpii^:u  ft  s.f\tral  new  irivcnti'.inii.  ar- 
ticlCB  of  interest  to  manufadureri  and  inventors. 

UlL  FILTERS. — Ataong  ihoce  who  have  purciuaed  White  Sur  oil  fijier* 
retenlly  an:  Sean,  Hiiihth  lA,  Chtaifat  Maodd  Braa,,  Chtaaiftt  Aatari* 
tan  Steal  ft  Yftn  Ca.  Waahcfaa,  HI.)  YaaasaHwii  Sheet  ft  Tuba  C»» 
Y'oungstown,  O.;  Boston  Elrvaied  Railway  CiV,  Boiioii.  M*M-;  Merchaata' 
Ice  &  Coal  Co..  St.  I.ouis,  Uo.;  City  Electric  Light  Hlant.  Eastun.  Pa  ', 
t'fici  In  lii!tr-ia1  (>  ,  Rime,  N.  Y.;  Korthern  Mfg.  Co..  Detroit.  Mkh  ; 
M.uui  I.i«in  ."i  Wattr  r«..  Brunawick.  G»,:  Indiana  County  Gas  Co. 
Indiana,  Pa.;  Elk  Lick  Ubrary  Co..  HamUelsB.  W.  St.;  New  Eocland 

Catiaa  Ytfa  C*i  Mate  BadiMd.  MiM.  Oiw  af  lha  cMaf  faMwaa  af  the 
Whila  Star  oil  nicT  it  the  ca*e  with  tahkh  II  ny  be  taben  apart  a«4 

cleaned  without  interrupting  the  operalmi  of  purifying  dirty  oil.  Wa 
and  its  other  many  advantaires  are  shown  in  booklets  which  ihc  PittsbtH^ 
Caage  ft  Sitpfly  Co.,  Pittahurg.  Pa.,  will  h«  pleaded  to  mail  all  engineert. 


DIRECTORY  OF  ELECTRICAL  ASSOC- 
ATIONS.  SOCiETIES.  ETC. 

Axaaiciut  £iac*B»-TamHtiTie  AMOCtatiMi.  Saatamy,  Dr.  C  Ei 
aUanci,  Keep  Haven,  Cona. 

Atnaicaa  Suctiocmitcak  Saeiarr.  Sacfctirr.  *•  Mder.  s*  S. 
aath  St..  PbltaideljWa.   MaatsMaHiw  Ithaaa,  Ks  V.,  Hth  l»od. 

AaaaicaH  laatiTwra  aa  EueTMCM,  Xaaiiim  SauMHy.  Xiliib  W, 
fb»t,  M  Uheity  A..  New  Vark.  Maeltan  loanb  PHdagr  af  aaeh  aiMtth. 

AHiucaii  JUtLWAr.  HacaAMieaL  ft  EueitiCM^  Aatoctatian.  SecMliiy, 
Waller  Itawtr,  t*  Waadwatd  Avenwe,  Deiralt,  Mkh. 

Anaaican  Saciaiv  aa  Civn.  Eaeiaaiaa.  Scaetary.  Chaa.  W.  Haat,  aaa 
Wait  ITtli  Sc.  a**  York. 

AvJMCii*  iiairittv  or  MactuaicaL  Eaoiaegaa.  Secretary,  F.  R.  HaiMn. 
IJ  Waet  4lt«  H,.  H««  Yatfc.  Ken  PMeliaK,  Cbaliam>"g>,  Tenn  .  May 
«•* 

AasaiCAK  S<><  >iv  or  MvaictMl.  luaaevgiizaTS.  Secretary,  C.  W.  Tilt- 
wMi,  MunxM^i  li.iiMinc.  BaaaMsfn.  N,  V.  Next  mecliav.  Wratincbaai, 
Alt  .  f^f^    a  i9<'6 

Aaisi  SissiT  ft  li<irai;BiAK  RaiLwa*  AiMCMIIW.  BeCreiary.  B.  V. 
Swrn..>n,  <,»  Wall  St..  -Vew  York.  Neat  coanntioa.  Calimbuib  Oblau 
Oct.  ifM.  >9a4' 


AaSuCIAllOl*    or    ^^l:^ns     1 1- 1.:' ^  l!r  ATtHC    CoUPAMlKS.  SeCfrt.irv 

Stetson,  New  BtdnrJ,  Mi.-     Vext  meeting.  September,  lii.t,. 

AssocianoN  or  Kailwah  iu-acaarti  St-raaiNTxaioxMTs.  Secreury,  P. 
W.  Drew,  Milwaukee,  Wis.    Next  meeting.  Deliver.  Col.,  May,  i9a«. 

AssociatlON  Off  Euiczeic  Lititfiitfc  Enutxuaa  or  Ntw  Exiuasiik  Sccta. 
tary.  C  B.  Biowa.  f  i«  AtltaHa  Aac,  Bauan,  Maaa.  Aanual  iiaMtai*  htM 
ta  Boaiea  an  Mrd  Wedncaday  ta  Match. 

CiMfaaatA  IXDefrNViN?  Trlspiiokk  .-\saociATioN.  Secretary.  P.  T. 
Whttller,  Silencer.  Cat. 

r«!t«jii»!<  tLcciaiCAL  AsaociAiios.  Secretary,  C.  II.  Mnttiinrr,  Toronto, 
t.hit      Nmt  iibet-iing.  Niagara  Falls,  Ont.,  tyo6. 

Counuuo  tu-actatt:  LieuT,  Powsa  i  iUiLarAV  AaauciAxiax.  Secretary. 

Ceaoa  8s  Trw  Caiaiada  Sjulim  CaU 
CoHact^TtetrT  Staig  STaaar  Itul.taAV  Aflaoatiatr.    Saeratary,  E  ^- 

Paotc,  Bti  ls«-|'>Jrt.  (  onn.     Annual  nir«tto(  ta  WoWBlhcr.  IfOfc 

EMeiaa  III  iLiri-iu   ,\si>K:iATioK  or  ma  VaiTBV  SrAtil.  BiiiitlaeT.  J'  ^ 

I.y'.i",  j»  t  ..rllandt  -M  ,  New  Vaitk. 

Ki  'ctaii.  c  »r  ( i.iivci.ABat  Saereiaiy.  tSea.  t,  CTaehy.  laao  SchaleM 
Hiiii'I'tig,  (  u  .cljiiia,  Ohio 

i:i-i^TaiL  \L  (.  i.M  iaA<  T..taj.  .\sv.ciATtoa  or  Ntw  Voax  StATa.  SttraltTT. 
1.  Inb.  i.:.!  .Mill  Si,.  Kocbester,  S.  Y.  Next  oiceling,  New  YasJl  (^Ity' 
Jane  i*.  iyo«.  „  ^ 

Ckicftie  C«icTMWT<w'  AMBCiAtMit  «y  St»t»  or  Mwaatrat. 
lary,  I'ha^  J.  Sutter,  laae  Pina  Slw  Si-  L«^a,  Mo. 
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ELECTRICAL  WORLD. 


EtaCTMM.  Smmnu'*  AanciMio*.  SwwtifyTiiwuin.  Geo.  H. 
KlUk.  401  SlMadBMk  Btadfc  Chlois.  K«iit  aimnl  nwtiag,  Chnri, 
January,  if*;. 

EucntCM.  Tuan  AnociatMa  Chkmq.  >;«:rrtuy,  Frnlcric  P. 
V<Mr.  MuqiMMC  BuiMing.  Oilcaio,    Nnl  nmting.  Oiiufo,  Nnv    i,  i«0i6. 

Eliciucal  T»a*«»  A'l'-ic  :  m  i.v  (t  1' la  tAOKi  rii  I  A.  ^ifcrrliry.  K.  A. 
Synnci,  do  DraMi   Building.  fkiUdclpiiii.  Pa.     Meetii^  icoand  and 


Eucmctt  Tnuw  Amcmtim  «»  Cahjaa.  Scetclarjr.  Wk.  S.  Sia««lcr> 
Resral  Iniamxe  BuiMing,  MiabiMl»  Can.  N'm  •nnual  mc«tl«K  Juufy 
14.  W7- 

EutcraicAL  Tradu  AaaoCiATtox  or  nir  !Sctric  Coast.  Secf<my<  AS* 
brtt  H.  Elliot.  (Uu*  SprcckcU  Is  k  in  k  Sun  Ktanomro.  Cai.  MgalMy 
■neetingi,  San   KranciKO.  firat  Thunday  of  each  iwmth. 

ELXcraicAi.  TaADts  Society  or  Naw  Yoag  (Ifcaibef  NUioml  BlMlClcal 
Tndca  AnecialioB).   Siacmaiy,  Frtaa  NdlaoB,  ■•  Wall  Stnti.  N«r  VMk. 

;  train  Gw  tm»  KtnimH.  Oii  iimiii.  StcfMify,  T.  R.  BnIi 
Panghbeeprie,  M.  V.  Aaanl  wctias.  0«>»>ff>  tfti. 
iLuvoii  STATg  Ba«eme«i  Ambcuvmh.  Sagtunf.  H.  B.  Cliim»clt, 

La  Sillf,  111 

111  I  EKOlKaaaiNG  xkifiy     Srctelary,   Dr.  Attlmr   H.  F.tliot. 

4  Irving  I'Lacc,  New  York.    Meetings  in  Kcw  Vork  accond  Friday  o( 

ImgnnntT  TfeurMn  Atmeuimm  ar  Sonmu  tma*»*.  StwlMj'. 
W.  LasdsTebe,  HantingboiK  Ipd. 

lasiAKA  EuicTaic  Railway  AMMUtlM.  Secretary.  I*.  )l.  \VWm,  Indi- 
anapolis. In<l.    Monthly  nectlnga.  srcmtil  Thursday  of  i-.u-lt  month 

IiiTKaNATii.NAL  AssociATtoM  or  MiMicirAL  EuciaiLtA^i  .^rvirtary. 
Frank  I'.  Faslcr,  Corning.  .V.  Y.  Not  mectiag.  New  Haven.  Conn..  .\ag. 

Iowa  SraiiT        IntiuiaaaM  Aaancuna*.  twiHWy.  L.  D.  llatkca, 

Inra  Eurmeia  Aanei«m«.    9cei«la*y,  <Scn«t  S.  Cmoa,  Imm 

City.  la. 

Iowa  Tllarnom  AssociaTIOK.    Sctrcurj.   (     i      netrnm.   lloor.r.  la. 

KAHtAa  Gm.  WATaa  A  Euciaic  LniHi  Auoiiatioh.  Secretary,  Jamrs 
I}.  Mcholtoii.  Newton,  Kan.    Next  mreiing,  (.awrence.  Kan.,  Oct..  1906. 

KsaifCEi  iKMriRBaKT  Tai.arno«a  AaauciAtwn.  SecKtuy,  Jaoic* 
Ham,  MmM  Vtmam,  Kj.  Randw  BMilag.  ntimi  Tm4w  to  OaMtv 
tMfc  jmr. 

Maun  SmiT  Railwav  AaaoetAlioM,  SacNItrr.  E-  A.  Newman,  471 
Coa«nM  St.  Pttrtland,  U*. 

MAu.ki:nv>tTTi  Sraxar  iUiLwav  AMMlMIMr.    Sccfctary,  Charka  S. 
7..  ki  I'v  bi.,  Boaion,  Maw.  MacM  aMaid  Wtiaeidv  «< 
month,  r)itr(it  July  and  Anguai. 

MicanuM  Euietuc  AliaciATMit.  ScocMqr,  A.  C  MmMI.  ftet 
Uuroo,  Mkk.   Not  ■wtliHii  Oct.  l«,  l«M. 

Mjmmiu  laaMinMT  TUMmm  Amocuawm.  8«cTctan>»  Ja^a  F. 


Natiokal  A«m,  Pm  ft  BsAritrr  Assocmtioh.  Secretary,  J.  B.  Magera, 
Madltos.  In.l 

Natiomai.  tuctaiCAi.  Teams  Associaiion.  Secretariri  Frad  P.  Voac 
ins  Marquette  Building.  Chieago.   Next  meeting,  Jtm  I4>  tfait 

Narioaai.  EucraiCAi.  ConTBACtoaa'  AiaociATioa  av  tn  Unm  BtatM. 
SacNiMA  W.  H.  ItaMM.  M  <iM«i«  Sirtal.  Ullca.  K.  Y.  MM  M«- 
ki^  OatNlnrf,       Jaljr  il.  i*o<. 


MatiaaauIaraggfATg  TiLEruoxE  Au<kiaiiox.  Secretary,  A.  L.  Tetn, 
NaaMDa,  Tana.  Meat  meeting,  Chicago,  June  at.  ay  ind  aS,  i^. 

Natiouai.  ELwnic  Lm*  Aiaocunw.'  BMiMry.  W.  &  L.  Egiltai 
PkiUdrlphia,  Pa.  Tuentyi^nh  CanvaMliM.  Adaatfa  CHft  M.  J.,  Jaaa 

S-8.  l«a«, 

N'aw  EaoLAifi)  ELicrairAi.  TiAsia  hamntnam.  teoHmr,  Akan  F. 

Tappet,  84  State  St.,  Button,  Man. 

New  Eii<u.a«d  Steeet  Railwat  Ciiia,  Secretaiy.  John  }.  Lana^  ta 
Pfenri  St.,  Boatoo,  Maaa.    Mccta  last  Thursday  of  each  month. 

New  Y««t  BLacnacai.  aaglaii.  gaaiatiiys  C  B.  Qiqr,  114  Ubartr 
SttMtg  Mew  Vvriu 

New  Yoaa  StAiB  Inaiamwr  Tiiaiwiiai  (lamiTina  irMnHij.  T. 
s.  Lane.  s3<  EIHNtt  S«aat«.  Biibla.  M.  Y.  Vat  ■ultin.  lUi^  M.  Y,. 

June,  i^ii^i. 

.\u«tH  ..istEB»  Etaemctt  AgMcuiMM.  <iiifHiij>.  %  C  )ladl> 

son.  Wis. 

Om»  Sttewmc  hmmw  AggacuTioM.  Sacntary.  O.  L.  Gatf 
villa,  O.    Katct  amilin.  PlaUnBay  Island,  Aug.  ai  aj,  190*. 
Ohio  laawi— t  TnaMwiiB  . 

Ohio  Socut*  a*  MacMMnc*!.  luenKaL  am  Smut  1 
iciary.  K.  W.  Bidlud,  ClvMlaB4i  a  Mctt  inillai.  rUMfciMi,  h„  Mar 

17,  1006. 

Onto  SiaatT  Railway  Auociatiok.  Secreury,  Chas.  Currie.  Akron.  O 
Old  Time  TaLgsaarasas  an  HiatoaicAi.  AaaocuTWii.  Secretary,  John 

9mm,  IM  BiMAMjr,  Maw  Yaafc  Mot  mawi^  WaMwMBb  Dw  Oct. 

V,  i«  »mt  tt,  ifaC 

PACiric  CoAiT  EuetaiCAi.  TaAMMiaaioir  AlMCtanoK.  Secretary,  Saa> 

uel  G.  Reed,  Portland.  Ore.    Neat  annual  aiatltBS,  Jnae  tt,  1906. 

pRKKITLVAMtA  STATE  ImdkMiII  DEHT  TrLirllo.tte  AtaoClATIOM.  Secretirv, 
11-  E.   Biadley,  135  Sfimli  Srrond  Slirrt.  rhiliiirlphi*,  I'a. 

PaiiK>Yi.k.«NiA  SlATX  Sraarr  Kailway  .\aaociATIoa.  Secretary,  Charles 
H.  Smith,  Lateaoa.  Pa. 

Pin'i  Pm  taunacsnc  Socnrr.  Sectctaay,  &  A. 
Sprinxt,  Col,   Uaatfagi  aaqUBd  Salaidigr  af  aaA  imlk 

.s<:l  iii  Dakota  TnsnMm  Aiaactatiew.   Seamatr,  H.  Il 

Irene,  S.  D. 

SorTiiwEaTBBii  F.lecteua:.  a\u  r..vv  .\fcfcxiATioK.  Secretary.  Frank  J. 
Duffy,  Beauiaont,  Tex.    Next  meeting,  Galreston,  May  16,  17  and  18,  I90«. 

S«nar  lUnmn  Accavaraaia'  AaaocMTNii  ar  AaiaaNa.  WmnntTt  B> 
K.  WUtc^  Bw  S4S.  KifMMd.  Caom. 

Steeet  Railway  AaaaoATMir  a*  TW  StAic  Or  Niw  You.  Seeratarr, 
C.  B.  Fiirchieid.  Jr.,  itg  LOwrty  St.  Na«  Yaik. 

UxDiEWEiTEEs'  NATtoKAL  Electuic  AaaDCMTioK.  Sccrataty  nectrical 
CuBunittec.  C.  M.  Goddard.  ss  Kllby  Street. 

ViauoMT  ana  Naw  UaMMMUs  laoaraaaan  Tnara 
Secreiary.  G.  W.  BmiiII,  ML  JalMtary.  Vt  nm  MtUfcu.  Julr  ta  and 
11,  1 006. 

Vlemont  ElU-ibilal  .Vif-K  lAtjoK.    SeCTCtary,  C.  C.  Wclli.  Middlebury 
Electric    I.ighl    {.<-iiiiam>,    Ml.ltilebuf.v.    \'t.      Nrxt    ineeting,    St.  Iohii«- 
bury,  \*t  .  September,  i"jo6. 
WaaiaaK  Sociarr  or  HxciiiExat,  Electrical  Section,  formerly  Chicago 
r,  J.  IL  WaHar,  ir«  Moaidaatk  BMb 
Ifgt  WadMad^r  tt  aa*  BMMk.  anayt  Jko. 
attr.  Jair  Md  Aaiaal;  Awnri  laiiillat  Im  Tkeadar  afttr  Jwt,  t,  flMb 
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I  NITFI)  STATES  1-AiKNTS  ISSITED  APRIL  n  100*. 

iConduar^l  ).T  ki  w  iihaum  &  Sl.Krkbii.lgc,  I'at.  Attr»  .  1  «.>  Ns.jau  St.  N_  Y.J 
t«,«J4  bAlV.iV  I'KVIlK  KOK  Af-TEK.NATlfiG-U  HRKNT  lUblKl 
BUriON,  ticoritc  N  FAAlman,  (  hiciEO.  III.  Al.p.  liled  Sept.  '7. 
ISOA  An  aulumattc  •»(cty  device  for  allcrnatinf  curIcnt^  cmiUhUnj  01 
a  pliirality  of  circull  conductors  arranged  on  diflerint  sulci  of  the 
»y«tcn'.  and  Iheir  electiomotive  f«ice»  dlSering  fn.m  cnh  other  in 
phjisti  a  gTi>up  of  indcnendent  windings  insulated  from  each  other,  one 
for  ij'cli  of  the  circuitcooduclora,  arranged  In  close  nroximitv  and 
bearini!  llir  wme  inductive  relAUon«hip  to  each  other,  whereby  the  In- 
ductance lA  neutralized  «hrn  the  vtclnnal  sum  of  the  currcaU  in  tfeC 
cilcnl-crTiiiuctori  19  irio;  jnd  an  <^itr.-i  fil  for  controlllnl  an  CWCtro. 
seiiuiite  device,  said  extra  coil  bciiiK  in  [.osjtion  to  be  Inductively  en- 
ergised by  any  one  of  the  6rst.«entioned  coiU. 
»illU4«.  PURTABLE  ELECTRIC  UGHT;  Conrad  Hubert.  New  York. 
Tj  Y  Vfp  filed  May  i«.  ivi-  A  miniature  pocket  lamp  induing  a 
pair  of  dry  batteries  and  a  Ump  bulb  di»poaed  thetebelween.  ^gia 
■witch  which  can  be  slid  sidewise  m  as  to  be  lucked  m  ona  paawiao 
and  avoid  exhaawing  the  balitty  by  accidental  displaceinenl. 
•itj/T.  PRINTING  TELEGRAPH:  Rolitrl  J.  Sbeahy,  New  Vork.  N  Y. 

fen^rSslSTSrSR^ 

Pi-  is  l!lN!>lNr,  I'OST:  Clyde  ShiMcr.  OMTleMon,  W.  Va.  App.  fiM 
M.r  :  ,  A  .pring  6iwll««  poal  eB««atn«»«d  wrtrely  al  mjUaabVa 
lion  .>n.i  havinu  i  rongi  at  one  em!  wWc*  are  adapted  l«       Mat  «• 

so  as  to  ciinv<-iiicntlT  eritaiti-  ihe  base  ot  any  article  to  which  Oc  Mad* 
ing  po»t  I,  1"  l^'C  attachcii. 
«i8ao<   «;V-T1  M  (ih  orHK.MING  RAILROAD  SWITCHES:  AldndK. 
'Warren:  Nt*  V.  ik.  N.  Y.    Aw   filed, June  M.  iflo}.    A  enlrd  •» 
tion  injtiJir.cnt  for  operating  irack  awitche*.  .  Inclodra  JR 
— =— *-  * — —  ™  --  oil  bait.   At  tna 


kcya  which  directly  work  the  awitch  .layer*  m  an 
aanw  iiaw  aattain  aiaiMla  man  Mrltehea.  on  a^ 
fiaat  al  Ika  apcraiar  ta  at  to  abo*  iha  eondiHoa  ol 


the  actual  track. 


«i«,$if.  ELECTRIC  SIC.XAL  SYSTENf .  \,l-.o,  W  licfgenlliAi.  Cli!fa«o. 
III.  -\pP-  filed  July  31.  ii>04.  The  usual  trolley  wire  h^i  oantact 
pUte*  -vdjacrnt  thereto  which  ar?  cnsascti  by  the  iroUey  nhrel  urider 
certain  circumstances.  The  circuit  closed  thereby  operates  relay  mag. 
neiB  which  control  the  lamp  circuits. 

tlia.5.17.  TELEPHONE  TRUNKING  SYSTEM;  William  W.  Ocan,  Chi. 
cago,  III.  .^pp.  filed  July  14,  1902.  The  corabination  with  a  trnrk. 
line  jd-iptcil  to  connect  with  a  callina  trlephonc-hne  ;i;  it-  i.iutucnig 
end  and  with  a  called  tclepbone'line  nl  ils  inc.'niiiifc  '■nil.  ;i  mruji"  it 
the  incoming  end  of  the  trunk,  h  irunk  icliy  ai  1:1. 1  Ai-:ujird  by 

current  over  the  trunk  when  ,  .inili-i  ...  1.  ij.  c*tiMi-hi-d  at  '.hf  ^l  ,itic '-.ng 
end  lor  preventing  the  op^eraliMi-.  t-iiii  lignal,  n.cani  ac'iJitf-l  whfn 
the  called  siibfcrux  r  -csr-i  niii  t-ir  entirely  dei-rivinB  uiii  rciav  of 
operating.cuirent.  .-nd  ir.cari  -nlnrel-y  --iiir!  relay  still  remains  in 
opcrateii  posiii  tn  a"il-ii  iiirh  lieprur.l  ..1'  I  1-!  Fxtirig-eurrent  itit'i-.iah  any 
of  its  >-indinirs  and  iievmtA  tlic  .•rhj;tii,iii  1  [  vsld  ligiiAl  during  cwn- 
veraalion.  »ut»lanlially  a*  deicriU-tl, 

•■•,514.  APPAR.^TU.'^  FOR  IXDICATI.NG  THli  CHAKACTER  OF 
ELECTRICAL  EFFLUVIA;  Leon  Gerard,  Bruwis.  Het«lum.  App. 
bkd  June  14.  taoj.  The  rays  from  a  vacuum  tube  are  direcieH  thrnugh 
a  small  perforation  in  a  lead  tciccn  and  aubaequently  through  a  prism 
aaainat  a  oootiaoouity  moviaa  pbatogcaphic  iilra.  In  tbia  way  tbe 
cbaracier  of  ibc  rays  M  iimalliatia 

lti<,u«.  TELEPHONE.EXCHAN0B  BYmM:  Edmmd  Land,  Grand 
Bapidat  Micb.  App.  Clad  Mar,  tg^  ipaf.  In  a  telepbone  syatrm,  the 
lainblMlliMi  of  a  MbMadea-telmboaa.  a  ocaml  oitice.  a  trunk-telecting 
awMb  ta  aaM  eaalral  oSce.  a  line  coaacetlnt  aaid  •ubsuiion-telephoM 
•lib  iaid  Imnk-eonnecting  awiidi,  spccdi-lranmnitilng  elementa  forming 
a  part  of  said  auhatation-telepliene  and  ai1at<<ei)  m  receive  eJectrical 
aairgj  for  ipeceh  transmiaaion  from  said  connecting  lelcpbone-tinc,  a 
■MMCe  of  electrical  potential  (a  aaid  central  oAce  and  connected  to 
■aid  itae,  a  Inmk  in  aaid  ecntral  ollice.  a  ritual  aignal,  and  a  dfcait 
inAldjaa  aaid  aoinea  of  potential,  said  relay,  aaid  IhH,  aaU  iMadl- 
ttaaanimw  dcBtnla.  a  eondactor  in  aaid  trunk  and  tiid  viaoal  ainal, 
tubatanidal^  at  daicnbid. 
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818,561.  iWIK  II,  l-.d.ird  I".  Kobhirs,  Manigeld,  O.  AoD.  fiJcil  Oct. 
io,  I90S.  An  electrically  uprraicd  initch  having  •  pair  of  (hoc*  adja- 
cent the  usual  trolley  rail  vhich  arc  engaged  oy  Mnarale  Irallrv  pole 
coiuirctjgnt  when  doircd.  Tlicie  arc  in  circuit  with  a  Mir  o{  Mdenotd 
colli  which  iB««»  M  imatm  dittelly  ooanccttd  10  lb*  twiicb  point. 

ELECTRIC  BAMHBK:  mmao  F.  We«nfr.  New  York.  N.  Y. 
A»  WedSepC  9,  190$.  Detail*  of  an  electnc  hammrr  havtec  a 
•MOHM  WHa  two  colla,  and  an  armature  rcciprwaiiiiK  ilii  1 1  In  lauw 
Tm  annaturc  inpincea  againat  the  tool  at  each  reciprocation. 
tlMi4.  ELECTRIC.AI,  SWITCH  ANH  I  (TOUT;  Charlea  M.  Dora  an. 
RepnaW  A.  Smith  anj  Herbert  (J.  lUgei,  Saliord.  England.  App. 
nied  Mar.  18,  ifoj.  _A  form  of  magnetic  riroiil  brtihir    — '~ 


ftepgirate  circuit   breakfillC  Ml 
cjpcncd  in  a  prcdetafiKBfi4 
lever  connection*. 


kar  kavtat  tare 
.kccteia  MMi 


•tU|l.  I5OLLEY  WIRE  SUPPORT;  Amea  H.  Land  and  Uriah  Gulntck, 
mtMlk  N.  J.  App.  filed  May  4.  190s.  A  form  of  auppoti  or  lunger 
Mr  trollrjr  wire*  having  laterally  projcdiac  '"Wn  fm4  CCMnl  liw  oa* 
yimling  therefrom.  The  lips  aic  arraagM  lO  Iw  IwBt  Inwifd  M  M  W 
anbrace  the  usual  trolley  wtre. 

118.673.  SIGNAL-BELL  FOR  TELEl'HONE  SYSTEMS:  Oiarlci  E. 


AH  «ne  core,  in  approximately  qrlindrkal  ibapt.  inaulalcd 
icMa  rolled  and  compreaacd  upon  die  oilter  eore  to  fona 


a  coaoontr  alaa  appronmatelv  cytindrical  in  ahape  and  of  aubaiaiitiailr 
ttc  aane  dtunelcr  aa  Um  aaid  boMiin,  a  pivoted  armature  ncehanieaUx 
tcM  in  proximity  to  tba  free  cndt  of  die  parallel  corea  and  diaoooneeted 
Mr  any  operative  eleclncal  function  from  the  other  parta,  a  elapwr- 
tad  and  clapper  adapted  10  be  actuated  through  said  .irm.ttiire,  touootac 
■eana  adjacent  10  »ald  clapper,  and  circuit  conncciions  oomaaenlly 
IMluding  laid  coil  or  bobbin  and  aaid  condenier  in  series  so  that  all 
•Mrrent  thruu^h  the  coil  or  bobbin  must  paaa  into  said  condenser,  sub- 
-"--tially  aa  described. 


•18,675.  TELEI'HONE-SIGNAL:  Andreas  Vilbelm  (called  Willielm)  R. 
Fechtenburg,  New  York,  N.  V.  App.  filed  Dec.  8,  1904.  In  a  tcloboaa 
ayatem.  the  combination  of  a  ceniral  oAc«  and  a  plurality  of  mA- 

SSmmm  MMWt  ^STJSmt  vt'dM^MOMlai^tSaSera.      ^  **" 

•'••W•JBSR!^5.S.  AUTOMATICAIXY  CQimrOI  I  INn  THE  OFB> 
RATION  Of  BEER  OR  OTHER  PUlinTUfD  SIMILAR  Dr. VICES; 
Alfred  C  Gritcom.  Newark.  N,  J.    App.  fUed  July  6.  igu^.    A  derice 

for  in«urinK  a  uniform  flnw  ,.f  b<Tr  from  the  cnW-.  in  the  cellar  of 

a  Mli.-f:n  tu  Il-.e  l;<'er  i-or  Jkis  purfvivr  .in  .tir  ;in>bure  reservoir 


ia  employed  in  which  a  uniform  prewurc  la  maintained  by  a  diapbiaan 
Mk  vmEL.*^"*'  **  pwap  of  aa  alactrfe  air 


8l8.$80i — Elaclrje  Hammer. 


llS.6«8.  TELEPHONE;  Saanid  P.  Levcnberg,  New  York.  N.  Y,  App. 
Bled  Jan.  16,  1005.    In  IcIeviMajr,  in  coRilrinatifm.  tran»Riiitinc  me- 


chaniam,  a  member  mounted  Mjtcant  aaid  trantmiiiini;  mechani>m  and 
provided  with  an  openinR,  a  mouthpiece  arl.>ptcd  to  fit  said  opening 
and  provided  with  a  fiange  rettinK  nitainst  said  member  and  an  adjoa- 
table  collar  adapted  to  hold  s.iid  flange  against  said  member. 

8l8,7M:  MEANS  FOR  TRANSMITTING  POWER  BY  ELECTRIC 
CuilSeNTS:  WnUaoi  Sualcy,  Great  Barrington,  Masi.  App.  filed 
joly  1%  IM4.  In  a.  aytMn  of  power  transmiasion.  th«  comUnalion 
Of  aiaaaa  for  ptoduaui  a  pinrabty  of  acta  of  currents  of  differing 
frtspicBcie*.  a  aiotor  having  a  rotor  and  a  itator  each  cncrcireU 
by  one  of  aaid  aeta  of  frequency-differing  currenia  vo  as  to  have 
rotating  magnetic  fieUK  :mrre<«ed  upon  then  rcapectively  aad  BMMM 
for  changing  the  rel.i!ivc  direction  of  rotation  of  aaid  ftrid*. 

•■8,y44-  SIGNAL  APPARATUS:  Clarence  W.  Coleman.  Weatficld.  N,  J. 
tkgp.  iM  r«k  <■  ipas-  A  meebaniim  for  operating  a  semaphore  arm 
(0  any  one  of  taraa  positions.  Includes  an  electric  motor  and  gear 
conncrtions  therefrom  to  the  main  rod  of  the  semaphore  arm.  A 
special  lever  and  switch  arrangement  ii  — '  - 
quired  movement  of  the  aemaphorc  an 

•l<^M.  CI-t  STKR  LAMP  SOCKET:  John  H.  Dale,  New  York,  N.  Y. 
Apii.  filed  I'ch.  4,  1905.  Relate*  in  a  conatmction  of  mounting  the 
threaded  shells  upon  the  contact  plate  of  a  lamp  aocket  in  a  flexible 
manner,  so  that  when  die  eltialir  to  Marinbled  the  shells  can  be 
awang  out  of  their  normal  podnna  to  admit 
varKPu«i  M^ieniiiirs  of  the  cap. 

•iS.f;  TLLbl'HONIC  1)E\'1CE;  Isidor  Kif^re  I'hihidelphia,  I'a.  App. 
filed  June  i;.  igoi.  In  lelephonv  a  cr.m.i ciini  cord  consisting  of  the 
cord  proper,  two  plug*  electrically  conneeted  to  <aid  cord,  each  of  aaid 
plugs  cmbracniK  an  electromagnet  and  a  «i>urce  of  current,  said 
source  of  current  connected  in  multiple  arc  as  to  the  two  conductora 
'  of  Mid  eonL 

li«,7<8.  ELCCTRtCAI,  CONTROLLER  FOR  ELECTRIC  VEHICLES: 
Karat  en  Knudsen,  Chicago,  III,  App.  filed  Jan.  ij,  iqo}.  Details  of 
a  controller  system  in  which  the  controller  segments  are  adapted  to 
have  an  ahriijvt  movement  from  point  to  point  reiardlrits  of  the  move- 
ment of  the  e,>ntroller  arm.  F«t  this  purr<i«e  .1  'jeeial  arrangement 
of  cim  and  dttent  rnllrra  n  -(rrflnite-l  wiiliii.  rhc  o'ntroller  box. 

8i«,7,-i.  SWITC  II  TIIKOWINr,  nKVICE;  John  H.  Meyer.  New  Ken- 
sii^m-Tn.  I'a,     \[ip.  f  led  Doc.  ai,  Device  for  operating  a  track 

switch  ir.volvini;  a  pair  of  arms  or  tappets  projecting  from  the  road- 
bed and  mechanically  ennnecied  to  the  swileh  point.  The  movement 
of  the  switch  point  closes  different  lamp  dreoitt. 

(iS.yei.  PLUG  SOCKET  FOR  ELECTRIC  LAMPS.  ETC:  Frank  J. 
Russell,  New  Voiti,  N.  Y.  App.  Akd  July  i*.  ifog.  Datdla  of  ooa- 
sirnciion  of  a  pluig  socket  bavinf  a  MUlNe  cadat  and  ccftaia  inltfiial 
parta  of  poreclaia. 


. —  io  as  to  insure  (he  re. 
under  different  condiiions. 


tbem  easily  into  the 


818,793-  L()(  K  (U  T  TELEPHONE  SYSTEM;  Louis  A.  Sdunidt,  Chi- 
cane.  Ill,  .\i'p.  hied  Aug.  ti,  1905.  In  a  telephone  systea,  a  CCBIral 
station,  ixrailel  condnclora  tneiefrom,  a  plurality  of  normally  sofa 
Ulcplionc  acts  bridged  bctirecn  aaid  canducton.  and  in  asaoeiatson 
with  each  aaeh  aal  noMU  far  controlling  tkt  iwiitliiiiltj  of  a  condactsr 
thetcbcypBd  cmapiidng  «  relay  having  Itt  aannally  open  armaiart 
atflMli  ts  coatral  the  coaiimiily  of  the  Kac,  and  having  a  «inJmg 
Aat  htWwaG  die  aaid  conductor  aad  Ihe  bridge  conne<:ti«as, 
whartbl'  eurreitt  Bowa  therethrough  in  one  direction  to  cause  the  al- 
Iraetioii  of  the  amuture,  and  opening  of  the  line  therebevood  when 
the  bridge  ia  closed  at  sueh  station,  and  in  the  other  (Erection  la 
leave  the  armature  unattracted,  and  the  line  cJoied  when  a  circuit  ia 
completed  at  a  point  more  remote  from  ihe  central  ti-itinn  than  aach 
station  referred  to. 

818,70$.  RAILWAY  SIGNALING  DEVICE;  Charlea  T.  Snidi. 

Pa..  Aiv>  iW  Mar.  jo,  laof.  A  aiaaahaia   *  - 

tm  a  awndi  baa  at  each  iaiii-«at  w«h  a  I 


••••yjo.— Oualer  Lamp-Sockct. 
the  e.ir  contactor  inlo  oaie  of  two  extreme  ooaitiaaa.    At  ■ 
out  there  is  a  aofenoid  magnet  wiUi  two  aroatnrco  wUeh 

titi»l{"^A\\yZi^^f-^^'Sfi^&JiP  POiHloo  of  the  operatan  anna. 

8i8,8s5  RAILWAY  SIGNAL  SYSTEM;  Alfr«l  L.  RutbVen.  TtadHL 
V.^^iit^L.  *'*^-  }•  J^***  A  railroad  aignal  system  de^Vi 
ISL-t     *^a*°i.S!«"^  PraaatH*  of  another  train  on  the  "ane 

S^Jl?  ^f.,""".**  «"»«»■  «n  the  same  or  in  the  opp-.^.tr 

oiroction.  Special  IroNcy  eircuiia  arc  provided  which  include  alarm 
22r^SL^_i!?.i?'"*f  l?"'  certain  tapncts  along  the  roadbed 

TSlflSSjSiSv"  i.  ""•V'''.'  d''^«';c">  "f  'he  respective  train.. 
•Ma.  TELEGRAPHY:  Stems  F.  Jone*.  New  York.  N.  V.  App.  filed 
«ov.  »i  1005.  Relates  to  that  form  of  telegraphy  in  which  ^h<,^t 
TOl  rapid  alternations  of  CMrrent  are  divided  into  xrouns  of  v.,.Mnt 
length  cnder  the  control  of  a  key  or  circuit  changer.  The  patentee 
Ujj  ■  """S'b""  '"c  transmitted  in-.piiUct  and  •.trenirthen  the  re- 
eeivcd  impulses  without  changing  the  elcttrumotive  force  or  the 
ttrengtb  of  current  of  the  alternslinii-current  generaior  For  this 
purpose  special  local  circuits  are  arranged  includiPK  transformer'  and 
condensers. 

SiM^r  TKI.EPHO.NE  SYSTEM;  Kay  H.  Hamaon,  Elyiia.  O.  App. 
.in  J""'^, -"S-  >9°4  In  a  telephone  ...Tchangc  ayslcm,  a  central  antHB 
ano  a  subscriber  s  station  with  a  Une,circuit  interconneetinc  thCB.  a 
a«urce  of  current  for  the  line  at  the  central  staUon.  a  telephoiwW 
ceivrr  ond  transmitter  at  the  aubacrihcr's  station  and  a  WhaMMM 
MidK'  circ.iii  connection .  for  the  receiver,  having  iu  alternate  aiM 
containing  inducuve  tesMbnice^  tboae  hatenMdMte  thcicef  bom- 
hr'iHit";'"?^'.  ""-/•S^T^JSJ*  hridte-wiw,  tb*  cMrenMea  af 
Slli.  K--s.""^.^  traa^Bitler  ia  aerie*  widi  dw  line  and 
SSSGlJi..  '>»<»«'y,-««nwit  may  flow  dirongh  the  transmitter  in 

orauderable  volume  without  producing  any  difference  of  p..i.nii.i 
I-"*  !!!3?'?^,       fi*  receiver,   while  voice-currents  produced 
m  the  line  vill  be  forced  practically  all  through  the  bridge  » ire  and 
IOC  rcccivw, 

•l8,9i«.  PKfKESS  OP  MANUFACTURING  IRON  AND  ITS  ALLtiV-;- 
Maryia  RatheabatB.  Lock~>rt.  N    Y.  tiled  Nov.  18.  iQo,  Th; 

fSr"!""",  RT??*"'  ■•"'"<■'"<!  ore  t..  th.  nu  talltc  state,  which  c -ii 
awa  >n  irmmg  eommmutcd  particle*  ,.t  ,,r.-  in  coherent  parous 
lumps,  collecting  ihr  lumps  in  a  conhiud  heated  atmosphere,  then  be- 
fore said  lumpF,  hjve  fallen  below  a  reducing  temperature,  subjecting 
iiiem  to  the  .ictu  n  ,1  reducing  media  in  said  confined  healed  atmga- 
pherr  ind  re,iucing  them  withoBt  faiiaB  Ihcn,  gad  tb**  Inriiaataiiha 
rr„„.e-.,i,;nr,  „t  ,a,d  lurapa,  wmU  the  ledncod  Mtal  ia  m^tedTsak- 

blantially  forth  mmw 

818.9a-..  SHOE  (  (  .\T,\t  I  ;  f-,eorge  H.  Fretts.  Springfield.  Mas,  App.  CM 
•May  13.  I'v.  j  .\n  msiilatej  shoe  or  section  for  a  troilev  v>ire  suit- 
aMe  for  the  puri-r.>es  of  track  iwitchc*  and  the  lake    Baa  attaUk 
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plate,  -lur,,:  ic>  the  trolley  wire  by  bolts.    The  metallic  plat 
hole,  heneath  the  bolt,  fo  that  the  latter  may  dron  to  Ue 
ih  become  I . .r -cr.c li  and  not  interfere  ^Hm  die  paa 

^'^•klj^J^-^}}^^d^^^Ji^JSS^^^  J:   Shelley,  Collin- 

JLe  S*.^fIL**»  "Sb    &  ■»  «l«»»«oo-arm  lelephonf. 

!?!-.^''-'y?.'P°  ■*■««..■■  eatensiWe  arm  pivoted  theretl.  and 
«rrying  at  iia  omeiatuel  end  an  upwardly-projecting  pivot  ,. in.  and  s 
tubular  le  epbenc  pedestal  having  at  its  lov.er  end  a  meri  be^  wi«* 
SSS  piiotljin      '  '*  ^"'"'"^''^  *  '^^t  .^iZr^t 

''•^Je.  V"'*^  INCANDESCENT  LAMP;  Otto  Fenerlein.  Char!  . 
MMDttrg,  Uermany.  App.  filed  June  la.  1004-  An  electric  incar.rfrt- 
BHIt  lamp  comprising  a  contmuo.n  trri.rhc  fiUmrnt,  and  insulating 
S!!5!.  _  •"JIE?'^  'J'"!""   "'   ^   :'liir-ili>y   "1    MibMantiallv  straitM 

lengtBS  or  sections,  each  leiiKih  or  secti,in  Ixu:^  mm  -  rted  hv  said 
insulaline  means,  at  both  its  ends.  1     neo  , 

•'cUBRFST?*'tAp,f  TIJANSMirri.VG    rmVFK     i:V  ELECTRIC 

it-UKKtNTS;   Wilham  Stanley.  Great   nariincion.   Mais     App  filtd 
uly  19,  1004.     The  method  of  tr.ir.nnm  nir  power  at  varyinr  saaei* 
efL'i^^VnV'""  ,•;•''«'>  in  impressing   upon  ihe  i«Mr 

element  of  a  motor  a  field  due  to  alternate  currenta  of  <ne  frconcacr. 
and  impressing  upon  the  stator  eleoMM  a  M4  4lw  t» 
currents  of  a  different  frequency  and  vatvfal  the  iclaifae 
of  rotation  of  the  inqireaaed  lieldi. 
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The  F.ngineerikc  Building. 

The  progress  on  ih«  new  home  for  the  lutiunal  engineering 
aadctMs  is  veil  evidenced  by  Itae  fiet  that  wIwr  llie  cornerstone 
was  laid  this  week  by  Mrs.  .\ndrcw  Carnegie  the  completed  walls 
towered  a  dozen  stories  above  the  little  concourse,  and  the 
Itatcaicnt  ms  made  anofficially  that  occupancy  is  hoped  for  by 
Jaiminy  t.  Indeed  tiiere  is  no  good  reason  wl^  the  tniildinc 
ibould  not  be  in  eveiy  way  complete  before  that  date,  bat  in 
these  days  of  strikes  and  other  earthquakes,  "you  never  can 
icU."  At  any  rate;  the  Coniereocc  Committee  and  the  United 
Engfiiteeriin  Socicly  that  have  been  giviiis  itrentwna  dayi  and 
ruRhts  to  the  work  for  the  p,,s:  two  yi;iTs  ;,rc  t"  hf  congratulated 
upon  the  attainment  oi  the  present  sta^e  of  their  ta«k.  The 
bundinr  ia  pravhiK  to  be  br  nwre  bcanlifiil  and  iiately  Hbd 
rvfn  ;h*»  drawings  ff  the  arkliitcrt";  promisft!.  and  Xhe  ::-.Trior 
arrangemcnt*~«>ciely  licadquafits>,  ;>ihcci,  Itbrarj.  museum, 
auditorioflm,  RCtpliOB  rooms,  etc.— have  been  laid  out  with 
painstaking  study  and  care:  The  fact  that  a  dozen  hodiea  and 
tome  20,000  engineers  have  already  concentrated  on  the  spot 
for  their  oflkial  work  is  more  than  justification  of  the  simple 
pregDaiit  little  aentenee  of  Mr.  Carnegie  when  he  said  that  the 
monqr  given  was  to  crenic  «  "home  lor  you  an."  It  i>  Mi«i«ed 
the  d|y  will  eoutatn  no  more  fnntfnl  henelkelion  than  (hii. 

  ■  I-  I  .  4 

GaowiNG  Electrical  Exports. 

It  is  with  great  s.-itisfaction  that  we  note  how  the  growth  in 
electrical  exports  this  year  has  been  maintained.  The  figures 
for  January  and  February  have  already  been  published,  showing 

gains,  and  now  we  have  corr<-ii.i:ii'niK  improvement  brought  to 
note  in  the  March  statistict  of  the  United  Slates  Dcpartmeot  of 
Commeree  and  Labor,  The  exports  of  electrical  madimcrT  in 
March  were  $;<';,oi7.  ;{■.  lOmpared  with  V>^i,.\f)Ci  l.ist  ycir.  The 
exports  of  electrical  instruments  and  apparatus  were  $590,^, 
as  compared  with  $S0&}^  Both  daues  thai  exliiliil  sabctantial 
advances,  whi'  !i  sre  brought  oitt  even  mnn-  H!»nrly  in  the  returns 
for  the  nine  months  of  the  fiscal  year.  Thus  the  total  of  instru- 
awnH  and  t^paratus  is  %4j6uJSoit,  compared  with  li3,$t(MMB.  while 
(he  total  of  electrical  machinery  is  $S,73lSvft3S,  compared  with 
$5,290,091.  We  thus  get  a  toL-il  for  tnc  nine  months  of  $io,jgi,- 
"JS.  a  gain  only  a  few  dollars  sli  Tt  <>l  Jr,5«>,ooo.  Such  trade 
is  well  worth  fostering,  and  that  branch  of  it  relating  to  small 
apparsiia  appears  partlcniarly  responrive  lo  jndieions  cfi^ 

Gas  Versus  Electric  Store  Lichtikc. 
A  walk  down  the  basinesa  street*  of  some  towns,  espedal^ 

m  Ohio  where  iL.-:tur.-.l  n.i-,  tli.  qi.  nni  •.-.ii.iiior. f  ti)  i:;reat 
pritie  on  the  part  of  the  electric  light  man  as  to  the  industry 
he  represenla.  It'mnst  be  admitted  that  in  too  many  eases  tlie 
genera!  apprararrn  of  the  ga»-lighled  slore  as  compared  lo  those 
lighted  by  incandescent  electric  lights  is  much  superior.  Where 
this  is  tme  it  b  dne  in  a  ta^e  measiirc  to  the  ont-of-date  lightmc 
arrangcmenU  of  the  electrically-lighted  stores.  The  incandescent 
electric  lamp,  when  seen  in  stores  on  a  street  where  other  stores 
are  lighted  with  g.is  mantle  burners,  looks  yellow  and  sickly 
when  clear  glass  hnibs  are  tued.  The  incandescent  lamp  filament, 
never  a  thing  of  great  beanly.  loofes  sHll  worse  wlicn  in  compar- 
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Um  with  the  whiter  and  belter  diSiued  light  given  by  gu  Matit 
burocn  within  opal  glusware.  This  it  tiot  wriltca  to  boots  gis 
lighting  but  to  point  out  how  electric  lighting  can  be  greatly 
Improved.  The  general  appcinuice  of  the  electric  incMwktcent 
lamp  can  be  radicany  dunfed  bjr  the  me  of  fonijiied  or  froiled 

gl.ii-  IiiiIIk  (.ir  glulici.     By  this  simple  olungc  this  crudity  is  at 

once  rctnoved  and  the  rlcctric  incandescent  lamp  can  be  oied  on 
a  street  where  dilfiucd  gas  Itglitiiic  is  in  TOgna  withml  onaaqt 
cketrial  man  to  Inng  hit  head  '-n  ihaste. 


The  Starting  Current  of  Motors. 

The  EUktrottchHuche  Zeitsi-hrift  has  recently  published  the 
rewlutions  o(  the  German  Machine  Standardixing  GonHaiHee 
in  rcgaf  d  to  the  ttainng  of  ohMom  connected  t»  diy 
The  remhitiont  contain  a  nnmber  of  rales  for  the  ednlvol  of  saefc 
motors.  The  txi«titig  conditions  in  German  citie*  have  given 
rise  to  tome  dissatisfaction,  when  polyphase  motors  have  been 
inUalled  hi  co«i«idcrable  mimbert  on  dty  electric  U^hlliv  naiiM. 
The  large  and  topioii>  '■MrtiiiR  .  irrcnt--  tlut  such  machines  insist 
vpon  cauie  heavy  ami  sudden  drops  of  potential  in  the  supply 
aalnt,  and  a  corretpondingly  noticeable  wiiddnc  on  the  inrt  of 

the  s'li-irivc  ir.cii'ati-^cciit  l.inip^  < -iK-rriting  on  these  mains  in  the 
neighborhood,  ii  itte  motors  had  only  to  be  started  once  a  day — 
that  is,  if  they  ran  continiMMtiy  during  wmUitg  honra  the  dit- 
tarbance  10  the  bmp'^  would  not  be  so  serious.  Such  motors, 
however,  are  usuaiiy  applied  either  to  elevators,  or  to  machinery 
whidi  has  freq^uently  to  be  surtcd  and  stopped.  Cpnacqaenily, 
the  lamps  cennecied  to  mahit  in  the  neighborhood  of  a  maaber 
of  motors  are  apt  to  be  kept  tee-ttwing  in  candle-power,  h>  the 
great  diMonifort  of  all  who  may  be  rcKlinx  Ij.v  them.  I  he  remedy 
for  a  distress  oi  this  character,  is  found  either  in  more  copper 
in  maiiis,  more  nwnerons  feeding  points,  or  less  cnrrent  in 
motors.  \V!;'T>  i  nniiili.r  motors  are  actively  tsViri^^  i-nrrent 
a  good  income  from  the  sale  of  electricity  t  to  be  expected  and  a 
rrMonable  eapendilnre  in  the  reinforccaicot  of  matnt  or  fctdeii 

ii"L.i\  t'li  T' I'itrf.Ii'  >;u:iriint(M'd  On  thr  rvhrr  hrmd  hnwrver, 
a  reasonable  range  01  restriction  should  U-  Utid  upon  ihc  thirst 
of  the  motors  for  current,  and  motor*  whkk  take  an  oitdidy 
large  >iariing  current  shouM  HOI  bc  permitted  to  lake  power 

from  the  mains. 

The  new  rules  ri.-<iiiirc  that  all  altcmating-eurrent  motors  to 
be  connected  must  have  on  Iheir  nameplate  a  statement  of  the 
power  factor  of  the  machine  at  full  load.  It  is  required  that 
this  power  faeior  muH  reach  a  certain  magntttide  aecoidhtg  ito 
the  power  of  the  motor  and  the  number  of  phases.  Polyphase 
motors  are  required  to  have  a  full  load  power  factor  of  6s  per 
cent  in  i-hp  size,  nicreattng  by  ttepa  op  to  85  per  cent  in  iiaca 
of  our  ji  III  Siiixl-  i'fi.i-f  motors  are  allowed  a  somewhat 
smaller  (Kiwer  factor,  commencing  with  ^  per  cent  in  i-hp  and 
cndfaig  with  9a  per  cent  in  aaaei  over  ao  lip.  The  atailiaf  ot^ 
rent  teimireiiHnts  are  similarly  graded.  In  the  case  of  direet- 
currcnt  motor.-^  the  power  takcu  from  the  mains  al  siartiug  may 
not  exceed  a  hp  per  hone-power  oi  nofnial  capacity  in  i-lip 
size,  nor  I  kw  per  hnrs,'  power  of  capadly  iH  capadliea  ot  ««cr 
15  hp,  nnless  the  it  irtm^  tonjue  has  to  be  in  excess  ot  fhe  fidl- 
lood  tor«|i]e.  when  extra  allowance  is  made.  Similarly  graded 
m|iiiremeni9  attach  lo  itie  starting  currents  of  altematiqg^r- 
rent  tnorors.  The  volt-amperes  taken  from  the  mains  in  startfag 

niuit  II  1  for  ■■.N.iinplr.  exceed  l.SOO,  in  single  iih;>>e  rnolors,  per 
hor^c-|Kiwcr  of  iturnial  capacity  in  m/C!i  of  5  to  15  hp,  unless  a 


ataitiag  locqne  is  retiuired  greater  than  the  fiiU-load  torqnc 
The  lestmg  of  tiie  starting  cnrrent  is  to  he  made  with  such 

amm^ert  as  permit  of  the  pointer  being  supported  in  a  p  isition 
sligktljr  bek>w  the  maximum  value  atuined  by  the  starting  cur- 
rent. Hot-wave  ammeters  are  exduded.  The  power  factor  is  lo 

be  determined  bv  joltit  iisf  ni  t)'.e  voltmeter,  nnitiulcr  and  wali- 
meler  at  tenmnals,  and  at  the  normal  ft^-load  current  of  the 
tnotor.  Tbe  lest  is  lo  be  made  at  normal  mahi  voltage;  bnl  a 

five  per  cent  rciliiction  in  iht  ^.imc  is  to  he  ^vermittcd.  There 
can  be  no  doubt  that  where  the  selection  of  motors  is  left  open 
and  is  aidjeet  lo  dote  and  feneral  eonpciilioa,  tfiaie  is  a  ooa- 
siderable  variation  in  electrical  quality,  and  such  rules  are  not 
only  called  for,  bvU  may  exert  a  wholesome  influence  upon  all 
«d«a  «i  the  liisiaesc 


Tm»  Rcactance  Voltage  or  Diaficnr-CunfttNT  Dvhamm. 

When  a  simple  single-phase  alteroator  is  connected  to  a  drcnlt 
containing  inductance  its  own  inductance  included,  it  it  well 
koowB  that  the  rapid  reversals  of  cnrrent  in  the  circuit  develop  a 
reatlanca  voltage  wUdi  most  be  supplied  by  the  generator  in 

order  to  establisl)  thi~  .iltcniatins  current.    When  a  ilircct-curreiit 

generatoe  is  employed,  tbe  external  current  is  steady,  and  devoid 
of  wndanee'  ittHage;  bnl  itadecs  die  genstalor  be  hofflopolar  it 

has  an  alteriialiiiit  curron;  in  il!  parts  of  its  armature  windinR. 
This  altcmaring  current  in  an  armature  coil  gives  rise  to  a 
ecftain  imemtl  leaotaaee  voltagei  adiieh  plays  an  tmpottant  part 
in  tbe  pfaciKMnena  of  direct-current  commutation.  During  recent 
years  the  analysis  and  comparison  of  direct-current  generators 
has  given  rise  to  the  cst.ihlishment  «f  reactance  voltage  as  one 
of  the  criteria  «f  sporkless  fioamilatioa.  It  is  found  that  tfaa 
reactance  vottagc  ot  a  machine  for  a  given  output  varies  only 

slightly  with  the  armnturf  le:iK'.li.  It  npen  to  sonic  disciiision 
at  the  present  time  how  great  the  reactance  voltage  of  a  machine 
nay  be^  eoMisleat  vUh  iatisf«ctory  uMiimuUtion.  but  as  a  limit 
it  L.cc  Ti';  to  be  4  volts  It  usually  varies  with  the  type  of  cr.m- 
niutaioe  toushcs  used,  between  1.5  and  3.8  volts.  Tbe  limiting 
value  alav  vaiies  totnewhat  if  anxiliaiy  or  intenneiiiate  poles 
nre  used  to  assi<;t  cnmmiitation.  or  if  tlic  bni?hir<!  arc  penniltcd 
to  be  shifted  with  the  load.  Ncvcnhcicss,  i{  the  limititig  value  uf 
the  Hsrlsnri  voltage  can  be  set  even  roughly  and  a  simple 
formula  can  he  ^iven  for  computing  it,  a  distinct  advance  in  the 
art  of  designing  commutating  machines  is  thereby  established- 


In  a  leoeat  issue  of  tbe  London  BUeiricim,  Mr.  H.  M.  Hobart 
offers  a  dmple  mle  for  determimng:  by  inspection  the  reaetancc 

voltage  of  any  orrt-ii.iry  dircct-cum i;i  ni.iCtiiiif  Finil  the  con- 
tian«l  product  of  the  gross  armature  core  length  in  ccntimeten^ 
tte  nin^bcr  of  armattiTe  iiee  eonductors,  tiie  speed  in  revoln- 
tions  per  minute  and  tbe  load  current  strength  per  pole  in  am- 
peres. This  product  divided  by  two  hundred  and  fifty  millions 
is  Ifee  reliance  voltage  of  the  machine  at  that  hMd.  If,  how- 
ever, there  be  ni'^rr-  than  onr-  inrii  of  armature  conductor  per 
commutator  segment,  the  resutl  miut  b«  multiplied  by  the  turns 
per  segment.  There  is  also  a  relatively  small  correction  for 
the  ratio  of  armature  core  length  to  polar  pilch,  which  oorreotion 
may  generally  be  neglected.  This  simple  formula  requires  no 
data  ID  be  secured  for  the  machine  under  consideration  other 
than  those  capdile  o(  being  obtained  by  direct  inspection  witit 
the  aid  of  a  gMSSuring  tape.  It  would  bc  tnteresliaf  to  aaccrtan 
the  reactance  voltaK'  '  '  t^)>«  rule  at  full  load  for  as  large  S 
number  of  direct-current  machines  as  possible. 
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Two  Nfw  Photometers. 

Of  making  photometers  there  i*  no  dul,  ami  tuoeh  color  m  ■ 
wesriaeis  to  the  fletk   With  doe  apotogies  to  SokaKM,  «• 

direct  thf  atv-r.tion  ,  f  ur  rr  iders  to  a  couple  of  photometric 
pap«T9  noted  iii  the  Digest  with  a  recominaidatigo  to  read  the 
origuiala  in  full.  Aa  we  have  reraatked  liiDe»  without  nonber. 
no  branch  of  indu»tria!  ph-trmclrv  is  -.-.i  unsatisfaotor}'  a 
tiaie  as  photometry.  \Vrtlit;ut  rciiable  standards  as  a  basis,  and 
handicapped  by  tlic  yearly  increaaillg  color  dlSettKCk  HBOng 
our  cooimcrcial  iiluinizHiiitl,  the  art  of  photometry  needs  iro- 
pnwmiMit  aadly.  It  U  not  the  iiutrumcnts  tlutX  arc  at  fault 
-  II  in  h  is  the  njethods,  invoKHng  as  they  do  the  alino«t  hope- 
less compariMn  between  fhysical  and  i>hy«kil<ycal  vahtes.  The 
iaicit  form  ot  Ltmjn»r>.Brod!wOT  icreen,  or  the  Kdker  instmiiMiit, 
allows  of  m.ckiiit;  uic  .uiur.  ^ihotomctric  settings  with  a  precision 
that  really  leaves  litilc  to  be  detired,  but  the  KonUe  comes  in 
hMOfptcting  the  (|tiantity  thta  fiotmd,  ia  trafitlatn«  phataoMtrie 
rcidfrei  int.T  •!liiiiii,i:i;:vc  values,  When  t!..;  >.>iirccs  arc  of 
differing  colors  this  difficulty  iiKrcAscs  very  seriously  itideedr 
and  hence  are  photoaeMy  h  especially  troitUcwme.  The  Lum- 
nicr>Brodhiin  screen,  although  !>f.iut!fiilly  sen^itivf,  leaves  .1  widr 
maiSin  'or  individual  differences  01  judgment  in  matters  of 
color ;  and  the  tlirker  instrument,  if  it  be  true  M  hat  been  itatcd^ 
that  it  can  be  lued  hy  a  color-blind  observ  er  and  a  nofTnal  ob- 
acrver  with  coterem  leiults,  leaves  grave  doubt*  as  to  the  real 
value  of  the  oompariaaii  hetWMu  eotorcd 


The  first  of  the  papers  here  referred  to  is  directed  not  at  color 
pholooMtiy,  hut  at  the  evaluation  of  qiherical  candle-power, 
and  fives  a  good  description  of  the  working  <if  Prof.  UTbricIit's 
aphetxal  photometer,  which  is  merely  a  large  globe  coated  on 
the  interior  with  a  diffusing  surface  of  whte  paint.  The  iDumi* 
natkm  at  a  peep-hole  in  such  a  globe,  the  direct  rays  being  cut 
off,  is  strictly  proportional  to  the  spherical  candle-power.  Such 
a  globe  actually  integrates  the  luminous  effects  very  successfully, 
although  the  result  has  to  be  obtained  by  rather  complicated  in- 
■tmraenial  meam,  indndlng  a  Brodhun  screen,  rotatiiv  diic  and 
prisms,  and  an  osmium  secondary  standard.  If  frequently  cali- 
brated by  refereoce  to  a  known  source,  however,  the  apparatus 
alfofda  a  very  ready  means  of  evaluating  the  sphericd  distri- 
bution as  far  as  it  can  be  fre«i  from  the  inc\it.ihlc  color  (liffi- 
cullics.  It  can  also  be  used  for  determiuLog  the  mean  betni- 
qthetial  eandlo-power  if  anybody  wants  that  vahk^  whieb  nuqr 
generally  be  regarded  as  an  apolop)  for  a  h.vi  sphcriciil  distrt- 
bntioa.  In  some  few  cases  it  has  value—these  being  with  refer- 
ence to  ilUimtnants  which  are  Structurally  diftcuilt  M  ijiWraiiiid 
on  the  cpherical  basis.  Even  so,  the  lower  hemispherical  candle- 
power  is  derived  in  part  from  diffuse  reflection  and  should  be 
compared  not  tvith  the  similar  distribution  frnm  another  radiant, 
but  from  this  as  rcinfotced  by  a  reflector.  Apparently  the  sphere 
photometer  is  an  accurate  and  useful  instrument  within  its  Ibni- 
t.iii":  and  on  the  «hoIe  e.i»ier  to  use  than  any  other  form  of 
integrating  apparatus.  lu  agreement  with  point-to-ooint  read- 
ings is  certainly  very  satisfactory  indeed  imd  the 
can  be  rapidly  taken.  We  should  tbillk  that  in  are 
it  might  be  decidedly  valuable. 


Tin  i-cond  paper  considered  is  one  by  Dr.  Torda  on  a  port, 
abic  selenium  cell  photometer  designed  cspedally  for  the  rapid 
testing  of  ineandcxent  bimpi.  The  idea  of  a  selenHuB  photo- 
meter is  an  old  one  and  ha*  been  many  limes  tried  in  one  form  or 
another.   Quite  obviously  it  is  unsuited  for  the  comparison  of 


lights  of  difficiili  cl^lllr  simo  iin-  visible  luminous  effects  arc 
far  from  being  proportional  to  the  effects  produced  on  the  cell 
if  dM  cdar  varies.  Bnt  for  lights  vaiThig  as  Tittle  as  do  in- 
candescent tamps  it  is  nr,  iIIfFicult  matter  to  tl.torniim-  .iti  arlii- 
trary  relation  between  light  and  efieci  011  tlie  cell  that  will  permit 
«ur  aad  ftfaly  acenrate  companions.  Sderaom  celts  have  a 
rather  bad  rcpnt.iticn  for  inrr>nstancy,  ,so  that  t'ii<  relation  cm 
hardly  be  assumed  as  i  constant.  By  dint  of  much  study,  this 
evil  {eatofu  has  been  reduced;  but  even  now  the  edia  would 
to  be  recalibrated  from  lime  to  time.  The  npp^irntiK  t-- 
OOt  by  Dr.  Torda  is  compact  and  laiiicr  iioiplc  to 
operate,  the  reading  being  taken  directly  from  a  milli,imnieter 
to  a  lelative  precision  of  one  or  two  percent  under  ordinaiy 
eonditloiis.  We  think  that  the  andior  rather  overestimates,  how- 
ever, the  difficulty  ot  l.imp  comparisons  by  the  ordinary  methods. 
Certainly,  the  difference  in  effidency  between  as  ordinary  sec- 
mdaiy  standard  and  the  commercial  lamps  usually  ducked  against 
it  is  insufficient  to  iiiTorliu:..-  am  m.iti.Ti.T?  ci'N  r  cUiliriil!:.  .md  in 
using  the  same  circuit  method  the  effects  of  difference  of  efS- 
dcucy  are  eomplelely  ncfligiUe,  wltUn  the  range  of  voltage 
variation  whicli  can  rr.nlily  l>i-  secured  in  practice.  Nor  'ices 
the  selenium  cell  device  have  any  advantage  in  speed.  The  time 
of  a  readinf,  including  an  antonmicalljr  oblaiiwd  period  of 
rest  for  the  cell,  is  given  as  45  seconds.  This  assumes  ap- 
parently an  assistant  to  insert  and  replace  the  lamp,  although 
at  a  pinch  this  could  be  done  by  the  operator  in  the  period  of 
rest.  It  is  quite  certain  that  this  speed  could  be  equaled  or 
beaten,  with  at  least  as  great  precision,  on  an  ordinaiy  pho- 
tometer bar  Mith  a  Lummer-Brodltm  screen  and  conveniently  ar- 
raii^ed  for  changing  the  lamps. 


Yet  both  the  i4ew  photometers  here  described  are  uaefui  addi- 
tions to  the  reiouTcn  of  applied  sdence  vMAii  fhelr  Itotits,  and 

wc  hope  to  sec  tliein  find  considerable  practical  application.  The 
real  difficnlties  of  the  present  situation  lie  far  back  of  the  in- 
stmmenta.  They  begin  in  fact  at  the  standard  of  light  itselfi 

In  spite  of  all  the  research  «hi^1i  Ii.is  been  ■.pfiii  ^iibicct, 
the  practical  standard  used  to  day  for  ultimate  reference  is  the 
Hefiier  lampw  The  emtiabn  spectrum  of  this  ra^ni  ia  decidedly 
different  from  that  of  comnu  n  i;i;  illuttuDanls  and  in  f.Tct  it  is 
so  disttitctiy  reddish  as  to  involve  very  serious  color-difficulties, 
rather  aggravated  by  the  low  inHoaiOr  Of  the  lamp  ilaelf.  In  thia 
Goiuitry  the  English  candle  is  generally  the  legal  standard,  so 
that  the  Hefner  would  be  of  very  dubious  standing  in  case  of 
litigatioa,  We  have  long  had  a  certain  regard  for  the  larger 
pentaae  lamp  as  a  standard.  Used  in  connection  with  a  Hethuen 
screen  it  should  give  exceedingly  good  results,  and  both  in  color 
and  magnitude  would  be  a  considerable  improvement  upon 
angrthing  we  now  have.  Even  given  a  really  first-daaa  stamfamil, 
the  ootor  dilBcidly  is  still  with  us  in  an  aggravated  form.  It  is 
a  tongh  problem,  hut  Rinci-  tin'  facts  as  to  normal  color  vision 
are  fairly  well  known,  it  should  not  be  an  impossible  task  to 
settle  on  standard- conditions  of  measnreasent  After  all,  the 
radiation  whicli  !■!  nst  ful  for  t:rrmril  \i.iHn  under  practical  con- 
ditions of  intensity  is  the  only  thing  which  counts.  For  pur- 
of  inwninatioR  ultra-violet  Ught  and  light  of  rdatively 
very  non-luminous  colors  have  no  value  and  shi'nIJ  nrt  'i-  in- 
cluded in  the  salable  candle-power.  We  hope  that  at  the  first 
oppOltmlty  there  will  be  an  effort  made  to  get  light  and  photom- 
ffHy  upon  m  realty  imeraational  basis,  and  to  secure  uniformity 
of  laws  rdalteg  to  the  subject  Here  is  a  good  steady  job  for 
the  Illuminating  Engineering  Society  and  allied  ho^  in  this 
and  other  ooantrica. 
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A.  1.  £.  £.  Election. 

Much  iDntniitit  -itni  tm  l:tilf  iinliKii.i'iiHi  lia^  hfi-n  i-xcitfd 
aninriK  the  maiibtfrshiti  ot  the  Atitt?rtc»n  in!>tituiv  ol  Electrical 
Kngineers  by  the  issuo  of  .iiiolher  election  circular  calling  upon 
lho*c  who  voted  for  Mr  K.  \V.  Rice,  Jr  ,  for  president  to  write 
to  the  secretary  of  the  Institute  for  the  return  of  their  ballot, 
and  uking  that  ■  ballot  enclosed  with  the  circular  and  beaded 
by  the  name  of  ProfeHor  Sheldoa  te  Mtatituted  for  tlie  one 
i«tiime&  The  dradar  t»  undated  and  no  place  of  »«ne  ii 
given.  It  anpeaia  to  have  been  mailed  to  a  aclccted  lict  of 
tianies.  m6  its  i»«e  did  not  become  fenenilly  loKMrn  wntil  some 
dayi  after  it  had  been  tent  oat,  thiu,  as  in  the  ca»e  of  the  Phila- 
delphia bogus  nomination  circular,  precluding  action  to  counter- 
act its  effect  prior  to  the  cIo<iinK  of  the  balloting  for  officer*,  An- 
ollur  i  vtr.i  irdinary  cliaracleristir  n'  iSr  circular  h  ih.a  sia- 
natures  were  attached  to  it  without  (lie  consent  or  knowledge  of 
those  whoae  name*  teere  thw  made  uw  of. 

We  have  received  the  foUowlirg  ■  -iiimunication  from  Mr. 
L.  B.  Slillwcll,  wIh)  informs  ui  that  he  did  not  see  the  above- 
mentioned  cirenlar,  to  whkh  hit  name  it  appeoded 

Abont  two  wcckt  ago  I  con^rnlrd  to  the  u!>e  of  my  name  .is 
a  Mfner  of  a  printed  cimalar  advocating  the  election  of  Or. 
Sbekloa  to  the  presidency  of  the  Imtitatc;  At  that  time  I  emted 
to  the  fcntienen  who  prepaicd  the  cireolar  that,  in  my  jadment 
it  waa  to  worded  at  to  e^haaiie  ovennach  the  idea-  of  aereice 
HI  Inttitttte  work  at  a  neccttaiT  pvepazation  for  the  office  of 
president,  and  tn  view  of  the  fact  that  teveral  gentlemen,  who»e 
names  appeared  with  mine  as  signers  of  that  document,  havf 
since  published  letters  in  which  this  view  is  *till  further  empha- 
siied  and  clalu  r.iti--.l  1  !l<-.-in  ii  iiiiipt  r  ii.  s:iv  that,  in  my  opinion, 
in  the  sHrrtn  ii  rA  rati4i«i.il«  ^  im  ihv  prt^idency  professional 
i  nuiiLiii  I  -l  .-nlil  fijiiu-  first  and  service  to  the  Institute  should 
be  »  seconder)  consideration.  In  expressing  this  opinion  I  do 
not  mean  to  imply  that  service  to  the  Institute  is  unimportant 
My  feeling,  however,  is  that  service  in  enlarging  the  science  of. 
electricity  and  in  advancing  the  art  of  its  application,  whether 
aw:h  service  be  rendered  inside  or  outside  the  InstitolCt  it  piop- 
Cfly  fhe  prhnaty  and  eontroUiitg  coniideriitiim.  providedt  of 
conne,  diat  the  man  who  hat  rendered  incb  service  it  qodified, 
by  ability  ami  wittingiKSt,  to  make  an  dBeient  preridenL- 

When  h  ha|>pem,  as  in  the  present  case,  that  each  of  two 
candidates  is  well  qualified  by  professional  standing,  their  com- 
par.)li\r  .iti-.lit\  (o  ndvatirp  ilie  liilcrc-.ls  of  ihe  liHtiiiue  ;in 
orgrini/.tUuM  .-.hoii!'!  Iif  takrri  in'.o  nccoum  :  but  I  du  nut  find 
myself  at  all  in  ;ni:<ird  wiih  Ihr  idci  .ippiirntly  riitertaincd  by 
certain  members  tliat  tiie  office  of  president  should  be  reserved 
exclusively  for  those  who  have  fiiea  fiKMa  the  taalka  by  attend- 
ing to  committee  work. 

I  am  supporting  Dr.  Sheldon  in  the  pending  election  and  hope 
to  tee  him  elected,  bat  I  am  not  doing  this  primarily  because  of 
his  long  and  useful  service  as  a  vice-presideni  and  mamger  of 
the  Institute  and  chairman  of  the  Committee  on  Papers. 

The  following  communication  has  also  been  received  from  Mr. 
Herbert  A-  Wagner: 

Tt  teemi  necessary  for  me  to  ask  again  for  a  little  space  in  yoor 
oolumns  to  express  my  disapproval  of  the  methods  being  nscd 
in  the  prctcnt  campaign  for  the  presidency  of  the  A.  L  E,  E, 

Yeilenlay  1  was  tnipriscd  lo  hear  that  a  aecond  dicular  tetter 
had  been  tent  out  to  a  limited  number  of  Institute  members  en- 
riosiiig  a  vrnrt  Ii<  iring  the  iLinu-  i>f  Dr.  Sheldon  and 

sugRc'^titiK  tliiii  imniliors  «h<i  h;i'l  c.t^t  ilinr  vote,  for  Mr.  Rice 
could  clianso  ilirir  vlt  -  by  u^Jiig  the  i  n>  l»s<-d  ballot  mr!  •.ilmhhk 
ccrt.Tin  p;i;yr»  :in<l  d'lCurKiit"  i'.it  enclosed.    I  have  not  seen 

one  i  f  th.  'c  circri.irs,  (ml  ;ini  informed  thai  my  name  appears 

.-iiiM-iit  tin-  ^'ih-i-ril.rr-.  :hiTc1... 

Mr:;-    v.-r  of   ill',    ll.illlr    1^  r:.':rcly   wilhotit  my  tailCtion  and  a 

Irital  surprise  tO  me,  I  di.!  i  m m  tn  tin-  of  niy  n.ime  in  con- 
nection with  a  certain  .  ini/  ir  L  iter  MUt  i.:it  rtirly  last  month 

asking  members  to  work  for  Dr.  Sheldon's  election^  at  slated  in 


my  letter  aptwariiig  in  your  Usl  issue.  Thi$  consent,  however, 
was  specific  and  did  not  permit  the  ttio  of  my  name  at  an  eti- 
dorser  of  any  other  communication. 

As  to  the  tnggtttions  said  to  be  made  in  the  recent  circuhir.  I 
am  matt  strongly  opiioted  to  them  and  consider  it  a  decidedly 
imipioiter  and  andigiiificd  proceeding  to  try  to  withdraw  and 
change  a  vole  once  cast,  or  to  endeavor  to  induce  others  to  do 
so.  It  detracts  greatly  from  the  digmty  and  honor  of  an  office 
which  r.>ii;hi  ir>  be  tfarntt  ispMi  OMC^  u  k  were,  ahnott  without 
the  scfkir  K>,  1  <  have  it  made  the  object  o'f  a  heated  aod  acri- 
OKiiiious  c.  .i-.tc'.t  resembling  an  ordinary  political  campaign. 

'ihe  wcliarc,  dignity  and  influence  of  the  Institute  are  being 
sacrificed  by  these  campaigning  :-.-.c:hQdh  instead  of  being  pro- 
tected against  outside  influences  as  alleged. 


Local  Sections  of  the  Illuminating  Engineering 

Society. 

A  New  England  Section  of  the  llluminuting  Fjigincering  So- 
ciety has  been  organiied  with  the  following  officers:  Chairman, 
Mr.  John  Campbell;  sccretar),  Mr.  J  H.  Stickney;  managers, 
Mr.  E.  K.  Writingtna,  Mr,  C  L.  Edgar,  Dr.  Louis  BeU  and 
Mr.  A.  T.  Sampsoo.  Local  tectiom  will  also  be  organized  in 
Chieaao  and  Philadelphia.  Two  meclingt  of  tibe  New  England 
Section  have  been  held,  one  in  March,  at  which  the  papen  pre- 
sented earlier  in  that  month  in  New  York  were  read  and  dis- 
cussed ;  and  another  on  April  24,  when  the  papers  presented 
April  12  in  New  York  or.  ii-.trriur  il'.'.miitmi' lu  were  considered. 
At  thi<  later  meeting  the  reading  of  the  .New  York  papers  was 
lircfaccd  by  a  paper  by  Mr.  N.  W.  Gifford  entitled  "Some  Sug- 
gestions from  the  Ga«  Side,"  and  a  talk  by  Or  Louis  Bell  011 
"Illumination,"  in  which  he  outlined  the  probh-iiT.  which  concern 
illtiminattng  engineers,  and  particularly  the  Illutniitating  Engt- 
nefling  Society. 

Corner  Stone  Laid  of  United  Engineering 
Building. 

Last  Deieiiiber  Mrs.  .Andrew  Carnegie  laid  the  cornerstone 
of  the  new  Engineers'  Club  on  West  Fortieth  Street.  On  May 
8  she  performed  the  same  ceremony  for  the  new  United  En- 
gineering Building  on  West  Thirty-ninth  Street.  The  two 
great  atrncturas  stand  back  to  hack  "four  square,"  between 
FifUi  and  Sixth  Avetmei,  and  are  already  veiy  far  advaneed 
toward  completiaii.  The  excrciici  in  both  innsnces  vmrc  ^uiMs 
informal,  as  no  iexteiiMve  celebration  will  be  attempted  until 
both  buildings  are  actually  finished  and  available  for  oaeupaiicy. 

Last  Tuesday  at  5  p.m.  a  small  party  atlcmbled  at  the  foot 
of  the  deeding  wall  of  the  new  home  of  the  national  engineer- 
ing ho  titj,  to  witness  the  modest  function.  Mr.  R.  E.  Olcott, 
president  of  the  L'nit<<l  !  iikriiKeriiiij  Sn'.iely,  made  a  few  brief, 
pithy  remarks,  and  then  asked  Mr*,.  Ciirnegie  to  address  herself 
to  the  task.  She  first  placed  in  the  box  to  go  into  the  stone  a 
number  of  new  coin*,  a  Bible,  copies  of  the  daily  papers,  copies 
of  the  latent  year  books  and  transactions  of  the  three  "founder" 
societies,  and  a  gold  plate  whereon  was  inscribed  Mr,  Cariiegie'.< 
terse  letter  giving  $1,500,000  for  the  enterprise.  The  box  being 
sealed  and  deposited,  Mrs.  Carnegie  was  handed  a  beamifnlly 
inscribed  ivory  mallet  and  silver  trowel,  and  the  big  alone  being 
tlid  into  place  she  dabbed  die  niorUr,  tapped  it  and  dedwed  it 
wen  and  truly  laid,  amtd  cheers.  Little  Mist  C  Olcott  then 
presented  her  with  fl<iWfrs,  while  Mr.  Cirnegic.  in  respons«-  to 
enlhti>ia*lic  calls,  climbed  011  a  kitchen  chair  and  got  off  a  witty 
speech  in  his  best  vein.  He  declared  his  happiiK  •  in  r-i.'ikiiig  a 
gift  to  the  prnfcssions,  of  such  a  building.  wh«re  nil  would  be 
at  home,  for  Americans  were  the  "best  mixers  on  earth."  and 
the  need  of  engineers  was  great.  He  quoted  Kipling's  "Nfc- 
Andrews'  Hymn"  with  due  i-mphiisis  on  the  lino,  "O,  Lord,  yc 
ken  ye  nerd  an  engineer."  He  concluded  with  the  remark  that 
he  l<»krd  fotw.ird  s.-ii^irly  to  Ik-ih^i  prrscnt  at  the  etrlf  oporing 
of  both  the  Building  and  the  Club  House. 
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Tht  space  being  k>  limited  only  ihose  dircttl>  concerned  in 
tlie  wurk  were  present,  incloding  the  arciiiiccts,  Messrs.  Hale 
and  Monc,  C  H,  Ha>well,  john  Fritt  and  Umn.  C  Wallace 
Hunt,  F.  R.  HvttdB.  &  S.  Whcder.  R.  W.  Fkipt,  G;  H.  Gqy. 
R  A.  FtanVt^  J.  IC.  JMie.  T.  C  Martin,  S.  W.  B^yOMWit 
C  W.  Kk«;  W.  IT.  Fletdicr.  C.  Kirchhoff.  A  tetegnm  of  regret 
at  absence  was  rcciivcJ  from  Mr.  C  F  Scott,  who  for  two 
years  past  has  presided  <hit  the  diuiu t rTiiitli-d  labors  of  the 
Conference  Conini.'.i^  -  ,    it?^|iniisibie   I  r  execution  of  the 

great  ludcrtaking.  wliicli  in  the  two  buildings  wjU  involve  a  toul 
exftCttdhnnE  af  about  $7.7sou(na 


Convention  of  the  Southwestern  Electrical  and 
Gas  Association. 

Fiinit  arrangemrritri  have  Ijcrii  completed  for  the  annual  con- 
vention of  the  Southwestern  Electrical  and  i'tHs  Auociatioaa 
which  is  to  be  held  at  Galveston,  May  17,  itt.  A  very  inter- 
esting and  attractive  program  haa  bean  prqiared  by  the  com- 
mittcc,  and  the  papcra  to  be  presented  are  unuMaliy  imtrnctive. 

Mr.  Stiditcr,  editor  of  the  "Quc*lio«i  Bex,"  report*  that 
although  thia  is  the  first  year  of  the  inanguntion  of  thia  fea- 
ture, wide»pread  interest  has  been  by  (he  member*  of  the 
Assodaiion  and  outside  electrical,  gas  and  telephone  companie^i. 
and  that  he  has  received  inimerous  questions  concerning  each 
tirjiK-h  of  the  Asiocia'l  II  ihi-  iiii^-.vrri  .iiiJ  discussion  of  which 
.4;  tin  convention  Jhoiild           Ij'  IIi  v;i>,iatiK'  and  interesting 

A  ii:c,i  rig  I  ntcrtainnient  li.i--  -.lUo  Wcw  ;m.  ivideJ  for  eacli 
of  the  convention,  including  a  louf  ot  iiiiipection  of  the  grade 
raising  work  of  the  city,  the  sea  wall,  and  the  dredging  ap- 
paratus tfed  in  connection  therewith,  the  latter  tbrottgh  the  cour- 
tesy of  the  engineers  in  charge  of  the  work  having  heen  retained 
ao  that  iu  operation  wi^t  be  seen  by  those  at  the  conventwn. 

On  the  night  of  the  17th,  the  Sons  of  Jove  will  hold  a  grand 
rejtncnation  and  mitiale  thdr  new  members  into  the  nqratic 
orden  of  their  association,  and  will  htv«  their  parad^  which 
)*  to  i>e  more  apeetacular  than  on  ai^  previous  occasion. 

The  Galveston  Business  League's  rooms  in  the  Tremount  Hotel 
have  been  selected  as  headquarters  of  the  cnnventii 'i;.  .irnl  many 
applications  for  reservation  of  rooms  liivc  .ilrc.nl>  Wen  tcccived. 
SpecLil  prices  have  been  obtained  an<l  thf'«r  expecting  to  attend 
it  are  re<niested  to  make  applica1i"".n  tor  lu-cmnmodations,  ^lat- 
inn  -iii"iL'cr  o{  roo:;>s,  whether  '.villi  nr  witlnnit  bath.  Theje 
should  be  addrcssfil  1  •  \fr  H.  S.  Cooper,  chatrtnan  of  the  Kn- 
tertainment  Commutcc.  .:nrr  .  f  the  Galveston  Electric  Company 
so  that  all  may  be  proWded  for  and  avoid  confusion  and  mis- 
undersiandings  upon  arrival.  Arrangements  are  being  made  by 
tlie  committee  for  special  rates  on  all  railroads. 


Fuel  Testing  at  the  University  of  Illinois. 

The  personnel  of  the  committee  having  the  direction  of  the 
important  fuel  testing  work  to  be  conducted  at  the  University 
of  IIHaoia  is  composed  of  rcprcaentatives  from  various  State 
etiginwrinf  and  commerdal  orgaiui^ona  a«  fallows: 

Ur.  H.  Foster  Bain,  director  State  Geological  Survey,  rep- 
resoiting  the  State  Geological  Survey.  Mr.  A.  Bement,  con- 
sulting mining  and  mechanical  engineer,  representing  the  West- 
em  Siicicty  of  Engineers.  Mr.  Kdwin  H.  Cheney,  president  Fuel 
Engine-ri:ic    Citmpany.    represeniiri>;  limlih-.g;  Manager^' 

Assi>ci:i;:i  n  it  ("Tiicago.  F.  H.  Claris,  gtneral  .su|>erintendent  of 
ti:i  III-  |i..u'.r.  Ch;r;tf[i>,  Burlington  &  Quincy  Railroad,  repre- 
i.<.-iiims;  the  Western  Railway  Cluh  Mr.  Adolph  Mueller,  presi- 
dent H.  Mueller  Manufacturing  Company,  representing  the  Illi- 
nois Manufacturers"  .XsirK'iatiou,  Mr.  Carl  SchoU,  president 
Coal  Valley  Mining  Company,  roprenenting  the  Illinois  Cool 
Operators'  Association.  Mr.  A.  B.  Schrocder,  general  manager 
of  Springfidd  Gas  ft  Electric  Company,  representing  the  State 
Electric  Ught  Association.  Mr.  William  L  Abbott,  chief  oper- 
almg  ea^ncer  of  Chicago  Edison  Omqiany,  representii^  tlie 
Board  of  Tnttteesi  University  of  Illinais.  Prof.  L.  P.  Breclc 


enridge,  professor  of  mcdianical  engineering,  t^aivcfsity  of  Illi- 
noit^  representing  the  Engineering  Experiment  Statioa,  Uni- 
versity of  Illinoit. 


Central  Station  Earnings  at  Red  Oak,  Iowa. 


Mr.  D.  F.  McGee.  manager  of  the  Red  Oak  (Iowa)  Electric 
Conpaniy,  has  hroHiht  about  a  remarkable  devriopnwml  of  the 
central  station  business  in  that  little  dty  which  is  of  about 
jvooo  inhabitants.   The  gross  earnings  of  the  plant  induding 

I'lectric  central  station  SCnnce  and  hot  water  heating  are  ^.35 
per  capita  of  population  per  annum  Of  this  about  $6  per  capita 
is  from  e'.ni  K  ^<:•rvlce.  The  company  :^  r-^tining  practically 
all  of  the  machinery  in  town.  It  has  a  contract  for  city  water 
pumping,  and  ha*  entirely  driven  out  the  small  jteam  and  gaso- 
hiic  engine  plant.  So  much  all  day  power  business  has  been 
secured  that  the  average  load  for  the  day  is  90  per  cent  of  the 
maximum  peak  load.  This  is  accomplished  by  securing  power 
contracts  which  are  not  on  during  the  peak  period.  The  company 
has  600  residence  enstomeft  oonncctedt  which  also  is  a  remark- 
able showhig  for  a  town  of  5,000  inhahilsnts.  An  average  ot 
about  6  new  re^dence  oKlomcrs  are  eonneeted  per  mondi.  Mr. 
McGec,  as  manager,  does  all  Ma  own  soiidting.  A  large  power 
biuiness  is  secured  by  making  low  rates  for  non-peak  users. 
Since  a  hot  water  healing  system  is  operated  it  is  important  to 
have  a  good  dn\  in.;:!,  rirnl  tins  tin-  r.nrjii.iiji,  li:i^  In  soliciting 
residence  hn^inrsi,  .Mr  McGec  s  gtucral  iji>acj  has  been  to 
niiikc  Jt  a  p'.  nt  soc  irf  as  customers  certain  rcsidcncr  iwnir? 
ill  every  ncighbornood  which  arc  likely  to  set  the  pace  for  otlicri 
and  whose  example  is  likely  to  be  followed.  The  plant  aflfords  an 
excellent  example  01  what  can  be  done  in  the  development  of 
the  central  staiioti  business  in  a  small  town  by  properly  directed 
effort,  and  a  sound  bu»tnes$  policy.  The  property  i»  paying  a 
fiir  profit  on  the  investment  and  is  laying  aside  regularly  a  cer- 
tain amount  for  depreriation  and  retirement  of  its  bond  issue. 
This  sinking  frnid  is  placed  in  the  bank  and  can  be  used  by  order 
of  the  directors  to  purchase  seeuiitiee  of  die  cwnpwqr  tauad 
to  pay  for  profitable  extensims  or  enlargementa  of  plant. 


Danifi^  to  Electrical  Interests  in  San  Francisco. 

By  C,  W.  WnrrKav. 

It  IS  '.orv  I'.iril,  in<!r.<l.  to  form  even  an  u;>|iri)\imate  estimate 
t>{  the  daiii.'.s;!:  I"  I'lntucal  and  allied  ptopsnii'  in  San  Fran- 
cisco. .\t  till-,  uiitirfi,  days  after  the  earthqimkc  and  niKl't 
days  after  the  fire  burned  itself  out,  no  one  can  get  a  fair  idea 
of  the  extent  of  the  devastation.  It  is  true  that  business  firms 
are  making  everv-  effort  to  resume,  but  it  will  be  not  only  weeks 
and  months,  but  years  before  conditions  can  be  brought  to  a 
nonual  aute.  The  spirit  of  the  dtkens  and  husincas  firms,  backed 
up  encouragingly  by  the  daily  preis,  is  a  splendid  evidenee  of 
an  unfailing  faith  in  San  Franeiico,  and  is,  of  course;  neaeasanr 
in  the  trying  times  that  are  now  being  experienced)  hut  (bate 
enthusiastic  hopes  cannot  conceal  from  thoae  On  the  ground 
the  actual  conditions  of  affairs. 

■usetaic  uoBTiNo  nananu. 

To  speak  of  the  damage  to  electric  light  and  power  interests, 
means  to  refer  almost  exclusively  to  the  properties  of  the  Pa- 
<it"u-  (lis  and  Electric  Contpany,  the  large  holding  company, 
« ipiLih-'i  d  for  $.10,000,000,  which  w,i.s  orcr.mized  early  in  the 
\i-.ir  t  '  Like  over  the  (  .il  :^)ii:;.i  <.is  S  I'liitm  C  iiirporation  and 
the  San  Francisco  Gas  &l  Electric  Company.  This  company  h.nd 
its  otncts  on  the  eighth,  ninth  and  tenth  floors  of  the  new 
Shreve  Building,  at  the  corner  of  Grant  and  Post  Streets,  These 
offices  were  entirely  burned  out,  although  the  building,  being  a 
Class  A  straeture,  still  stands.  Only  those  few  records  which 
were  hastily  removed  and  those  which  were  placed  in  the 
vmlli  were  saved.  Temporary  offiose  have  been  located  in  tnro 
or  three  points  in  Oakland  and  the  engineering  staff  tmder 
Superintendent  F.  Gw  Baum,  is  temponrily  occupying  the  old 
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power  station  in  Oai<land  at  Grove  and  Fir»t  Streets  on  the 
water  from. 

The  greatest  damage  to  the  Faoifie  Gas  &  Electric  Coin(>any'» 
plants  was  in  San  Francisco,  the  hydro-electric  stations  of  the 
California  Gas  &  Klcctric  Corporation  not  being  damaged  in 
the  least — in  fact  the  earthquake  was  not  felt  in  most  sections 
in  the  moimtains. 

lit  San  I'rancisco,  the  San  Francisco  Gas  &  Electric  Company 
Io*l  eight  sub-stations  and  two  power  stations,  including  the 


riC.    I. — IL-INS  OF  JESSIE  STREET  STATION. 

Station  near  the  center  of  the  city  which  was  nearly  destroyed 
but  a  few  week*  before  by  fire.  The  old  Independent  gas  and 
electric  plants  in  the  Potrero  district,  were  not  seriously 
injured  and  the  electric  station  i*  now  ready  for  operation.  As 
soon  as  the  necessary  prrniil  is  issued  jointly  by  ihc  lighting 
committee,  of  which  Rudolph  Spreckcls  is  chairman,  and  Chief 
Hewitt  of  the  Department  of  Electricity,  the  Independent  plant 
will  furnish  current  for  street  arc  lights  along  three  different 
routes,  covering  the  principal  section  of  ihe  unbumed  district. 
Light  and  power  will  also  b«  supplied  to  various  industrial 
concerns  that  have  already  been  granted  permits  to  resume  opera- 
tion when  power  i<  available. 

The  only  other  electric  generating  station  not  crippled  by  the 
earthquake  and  fire  is  that  of  Ihe  Mutual  Electric  Light  & 
Power  Company  on  Shea  Street,  near  the  water  front.  The 
Mutual  Company  is  in  a  positiim  to  resume  operations  on  a  large 
scale,  the  only  damage  it  suffered  being  confined  to  one  of  its 
water  mains,  which  has  already  been  repaired.  Over  yo  pennits 
have  thus  far  been  gr.inied  to  industrial  concerns  in  the  burned 
district  in  Ihe  vicinitv  of  Ihe  Mutual  plant.  Just  when  the  power 
will  be  turned  on  cannot  be  learned  at  present.  .\  care- 
ful inspection  of  the  wires  throughout  the  usual  power  circuits 
must  first  be  made,  as  in  many  sections  the  wires  are  lying 
on  the  ground  and  in  other  places  arc  hanging  within  reach 
of  pedestrians  and  workmen,  so  that  great  precaution  must  be 
taken  before  any  power  can  be  turned  on. 

When  one  realizes  that  for  12  days  not  an  electric  or  gas  light 
has  humcd  in  San  Francisco,  one  can  appreciate  the  unfor- 
tunate position  in  which  the  citizens  and  business  houses  are 
placed.  Candles  and  oil  lamps  reign  supreme  and  even  they 
must  be  extinguished  by  10  p.  m.  by  order  of  the  military  ofitciaU 
in  riMiirol.  Of  course,  with  no  water  supply,  or  at  least  a  very 
inadequate  one  in  a  limited  section  of  the  city,  no  chances  can 
he  taken  that  might  perinil  another  confl-igration. 

The  gas  works  and  systems  of  Ihe  San  Francisco  Gas  &  Elec- 
tric Company  suffered  an  enormous  loss.  While  the  Potrero 
plant  is  practically  ready  for  business,  the  mains  over  the  entire 
city  are  in  a  queslumable  condition.  The  North  Reach  gas  plant 
was  not  touched  by  the  fire,  but  was  badly  wrecked  by  the  earth- 
quake. The  large  gas  holder,  how  ever,  escaped  sericms  injury 
and  can  be  u^cd. 

The  prosfK-ct  of  securing  gas  for  lighting  and  healing  purpt^ses 
seem  m  Ix:  quite  remote  as  cnmpareit  with  Ihe  prospect  for 
resum|ili>>n  of  electric  lighting.  The  underground  conduits  of 
the  San  Francisco  Gas  ami  F.leclric  Com|>any  are  believed  to  be 
in  fairly  gooil  shape,  but  the  gas  mains,  like  the  water  pipes, 
were  greatly  dainaued  liy  the  earthquake.  That  innumerable 
Irak*  (icrurred  111  llii-  k.is  mains  a«  a  result  of  the  earthquake  was 
pretty  well  denvmstrau-d  on  the  first  day  of  the  disaster,  as  well 
as  uii  the  succeeding  day,  when  countless  explosions,  due  to 
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the  accumulation  ot  escaping  gas,  occurred  beiieatli  the  street 
pavements,  It  will  take  some  time  to  repair  all  the  breaks  in 
Ihe  gas  mains,  while  on  the  other  hand,  temporary  wires  for 
carrying  electric  power  can  be  strung  on  poles,  and  are  now 
being  so  strung  quite  generally  throughout  the  city. 

As  already  mentioned,  at  this  writing,  it  is  extremely  hard  to 
estimate  the  amount  of  damage  to  the  electric  light  and  power 
systems  in  San  Francisco.  Mr.  K.  V.  T.  Lee,  assistant  to  the 
president  of  ihe  Pacific  Gas  &  Electric  Comiwiny,  places  the 
figure  conservatively  at  $1,000,000,  but  other  estimates  run  as 
hiah  as  $.1,000,000,  w.  say  iiothintt  of  the  loss  of  revenue  from  the 
light  and  power  consumers. 

The  new  Marti  station  in  the  V'isatacion  Valley,  south  of 
San  I'rancisco.  was  also  quite  badly  shaken  up  by  the  earth- 
quake. The  frame  of  one  of  the  S^oo-hp  gas  engines  being  in- 
stalled there  was  cracked,  the  walls  and  roof  trusses  were 
twisted  somewhat,  the  small  exciter  battery  was  completely 
wrecked  and  some  of  the  other  machinery  was  damaged.  The 
generators  seemed  to  have  received  no  damage  whatever.  It 
is  probable  that  the  total  loss  on  the  station  will  not  greatly 
exceed  $J5,cno,  although  this  estimate  is  only  very  approxi- 
mate. 

THE  TELEPHONE  SITt/.MIOK. 

.Mthough  the  loss  to  the  telephone  system  is  great  enough  it 
is  not  as  large  as  the  public  was  led  to  suppose  at  first  Gen- 
eral Manager  Glass  announced  that  the  losses,  as  far  as  they 
can  estimate  them  are  approximately  $lJtoo,000,  against  which  an 
insurance  of  $1,060,000  was  carried. 

The  entire  underground  system  is  practically  intact,  which 
fact  will  simplify,  in  a  great  measure  the  restoration  of  the  tele- 
phone service  throughout  the  city.  The  lateral  cables,  where 
ihey  entered  the  block,  were  burned  off,  and  forces  of  men  are 
now  at  work  cutting  off  these  laterals  m  Ihc  manholes  and 
soldering  them  up  to  keep  out  moisture.  In  regard  to  the 
condition  of  the  Sunset  Telephone  an<l  Telegraph  Company, 
General  Manager  Glass  says:  "We  have  lost,  so  far  as  we  can 
estimate,  about  33.000  subscribers  out  of  52.000.    We  lo»t  six 
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operating  buildings,  in  addition  to  our  main  executive  building 
on  New  Montgomery  Street. 

"All  our  outside  systems,  including  our  long  distance  lines, 
were  unaffected  by  the  earthquake,  and  since  we  restored  connec- 
tions through  the  burned  district  we  have  handled  more  long  dis- 
tance telephone  business  than  e\'er.  We  have  been  doing  a 
irrmeiidous  business.  The  fire  seems  to  have  created  a  boom 
in  leleplioning." 

TCLKCKAPII  SERVICE. 

For  the  first  time  in  its  history  San  Francisco  was  abwiutely 
without  telegraphic  communication  with  the  outside  world  for 
three  hours  on  the  morning  nf  .April  18.  Following  the  earth- 
quake, which  iH'curred  at  5:14  a.  m..  and  for  three  hours  there- 
after, noi  a  single  wire  of  the  score  or  more  usually  in  operation 
was  in  service.  The  central  office  buildings  of  the  Westem  Union 
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and  Postal  Tdcgr^^  Companies  were  both  partially  wrecked 
hj  the  earthquake,  and  later  in  \hv  <\ay  were  laid  in  ruina  by 

the  terrific  fire.  Yon  have  already  given  many  delatif  of  the 
events  ih.it  f.  I'owcd. 

To  illustrate  the  heroic  effuris  made  by  the  conipaiuta  to  restore 
service  and  oonumniicatiun  with  the  outside  lines,  the  following 
graphic  descriplton  from  the  San  Francisco  Chronklt  is  given 
ot  one  incident:  "Qnick  to  realize  the  haww  which  conid  be 
wrought  by  so  mighty  a  trembler  as  that  which  preceded  the  big 
fire.  Harry  Jeffs,  wire  chief  of  the  Western  Union  Telegraph 
Ct nii:aiiy,  who  lives  lii  o.ikl'iin''.  tunc  111  r!:K"liiny  tin- 

Southern  Pacific  mole  for  the  purpo>r  of  testing  the  scores  of 
wires  which  cnterge  from  the  water  at  tliat  point  It  took  the 
expert  but  a  <cw  owment*  to  ascertain  that  commuakaiion  in 
Sui  Firaflcitca  beyond  tiw  Ferry  bulldinc  wa*  entirely  cut  off 
Xot  an  instrument  responded  to  his  efforts.  Turning  his  at- 
tention to  the  wires  extending  from  the  end  of  the  pier  to  the 
var  oils  -:,It•.M:l^  lending  out  of  the  St.nti-,  K  rfs  fonnd  that  they 
ha  I  l)opii  hopelessly  'kiliett'  by  the  great  shake. 

'  The  beriuusaeaa  of  the  sitaation  caited  for  quiclt  action,  for 
aside  irom  the  great  monetary  loss  to  the  company  residting 
from  even  a  short  interruptloa  of  the  service,  was  the  sertonsoess 
of  bcintr  I'l.tir;-!;,  .-ut  off  from  the  inil-iilv  wiirW,  iirii;>{  an 

engine,  Uu:  wire  chief  started  out  irotu  lUc  mule,  aail  clijabms 
poles  at  intervals  along  the  way,  tested  the  wires  to  locate  the 
break.  In  this  way  he  covered  the  entire  pier  until  he  reached 
the  shore  at  West  Oakland.  Here,  at  a  pole  almost  at  Land's 
End,  after  calling  on  each  dead  wire  separately,  he  at  last  received 
a  retpoose  from  Sacramento,  and  knew  that  he  had  at  last 

foind  the  p'lirit  of  sevcri"!  uniir.inlcalior-. 

■" Perched  upon  a  thirty  loul  puk-,  JtlTs  gave  the  capital  the 
first  story  of  the  disaster  sent  out  by  wire  at  8:30  o'clock  in  the 
inomiitg.  In  quick  succession,  by  means  of  relays,  Los  Angeles, 
Salt  Lake.  Denver  and  otiter  places  beard  of  tiM  cahnMity  that 
had  befallen  the  metropolis  of  the  Pacific  Coast  For  eiigbteen 
hours  Jeffs  stock  lo  his  lofty  perch." 


MMMchusetts  Central  Stttioa. 

The  report  of  the  Board  of  Gas  and  Electric  Light  Commis- 
sioners of  M.i".irliiisL'lts,  vvhich  li,is  just  been  issued,  slu'Us  tluit 
1 II  June  JO,  lyos,  liH  companies  m  that  Stale  were  etigagcU  in 
the  supply  of  only  electricity  and  a6  in  the  supply  of  both  gas 
and  electricity.  In  addition  19  towns  and  three  cities  have  mu- 
nicipal plants. 

Of  the  municipal  plants,  the  largest  is  tint  of  Holyoke,  the 
investment  being  $i.840,CMt>:  next  in  size  are  ttie  municipal  plants 
!  Taunton,  WakeficM,  Westfield.  Howell,  Chicopec,  Braintree. 
Marblehead,  Middleborough,  Pcabody  and  Concord,  the  invest- 
ment in  each  case  exceeding  $100,000.  In  igo5  the  Legislature 
passed  an  act  requiring  that  mttnicipalities  should  not  fix  the 
price  of  electric  light  at  a  rale  less  than  cost,  pitis  j  per  cent 
per  annum  for  depredation.  The  Board  reports  that  while 
charges  for  depreciation  at  this  rate  have  been  reported,  no  acmal 
prr vi^  on  to  iixet  depreciation  has  been  m.tdc,  thr  mnncys  not 
being  rcquiicJ  to  be  set  apart  and  invested  to  accumulate,  but 
may  be  used  for  actual  renewals  and  reconstruction  or  invested 
in  new  and  additional  plants.  The  Board  asks  that  the  act  be 
so  amended  as  to  give  it  authoirly  to  direct  what  disposition  shall 
be  made  of  the  fund. 

\\Tiilc  official  inquiries  relative  to  the  establishment  of  muni- 
cifal  iil.iiit>  ii:i\c  iiccn  received  from  al.  the  cities  and  sutj- 
stantially  all  the  towns  in  the  State  in  which  the  population  ex- 
ceeds 1,300,  no  municipal  plants  were  established  during  the  ytut. 

The  income  of  all  the  municipal  plants  of  the  State  during  1905 
was  $987,181)1,  an  increase  of  tsipoo  over  the  previous  year;  tiw 
expenses  were  $352,019,  an  i:K■rt•^^<:■  of  $ji.o(:o  mir  tlir  previous 
year.  Adding  interest  on  boards,  dt  prri  i.Ttioii  cliargt  s  and  mhior 
t'-nis,  ilic  iiiia!  {•.xpcndituri'b  for  tijwn  and  city  lijjhting  were 
$222,382.  The  balance  sheets  of  the  municipal  plants  shf»%v  a 
total  of  asseU  of  $3,488,373. 

The  total  income  of  the  private  electric  light  stations  during 
1905  was  $8,108,365  and  the  expenses  $4,777,248.  The  apparent 


profits  of  the  ekctric  light  companies  were  t»j6g6^;  against 
tbiS  sum  are  charges  for  interest,  dividends,  depreciation  Sod 
stmdry  items  amounting  to  $3,012,547,  leaving  an  apparent  de- 
ficit fur  the  year  of  $93,307.  These  slati.uics  applv  to  83  com- 
panies, of  which  four  did  not  earn  expeiisc:^  and  30  did  not  earn 
suflldent  to  warrant  the  declaration  of  any  dividend.  The  assets 
of  63  companies  siq^piying  electric  light  oo^y  are  133,520,123.  Of 
these  companies  so  iliow  an  aggregate  snrplns  of  |i,j6x,7io^  and 
12  an  aggregate  deficit  of  $.>74-347>  leaving  a  net  surplas  of 
$987,362,  which,  added  to  $918408  of  reserved  and  depreciation 
iund>.  ^ives  a  total  restrM  .1:  $1,905,770,  or  an  equivalent  i  f 
10.4  per  cent  on  the  aggregate  capital.  The  private  plants  during 
the  year  paid  taxes  to  the  amount  of  $598,035.  This  may  be 
cmnparcd  with  total  station  wages  of  $58i$J0i.  and  the  total  cost 
of  fael  of  $991 

The  total  electric  lighting  capacity  of  all  the  companies  in  1905 
was  as  follows:  i.?;^5,4g6  i6-cp  lamps,  an  increase  of  254,000 
over  prcvimi.s  M'ar;  lo.d^S  _',(xx>-tp  arc  'amp-,  \vhiv;h  is  ex- 
actly the  same  ligure  d->  tor  the  previous  year;  io,o<i8  1,200-cp  arc 
lamps,  a  decrease  of  180  over  the  previous  year. 

Tlie  above  figures  do  not  include  small  nimibcrs  of  us  ao  and 
32-cp  lamps,  and  140  Soo-cp  arcs,  There  has  been  a  steady  de- 
I  rrasc  in  -'.ixni-cp  arcb,  svliitli  in  i<)<'i2  numbered  tjtfQi  and  in 
i  jwo-cp  arcs,  which  in  1902  numbered  13,238.  ' 


Annual  Report  of  die  General  Electric  Company 


The  fourteenth  annual  report  of  the  General  I£k<  inc  C  im 
r'Liu\    l';v  tl'.i'  -ti  •!  kill  .^'di-r^  ju^.l  li<_'i;ri  i-.-.in'<l.  ami  :s  a  niO'-t 

striking  evidence  of  the  great  prosperity  enjoyed  by  the  cor- 
poration and  by  the  dMtrical  industiy  in  1905.  The  company 
received  orders  for  apparattis  worth  fjOj/OiH^;  billed  out*  i^Or 
utijSfU,  and  coltected,  $44419,613—81!  dieie  figures  bx  exceed- 
ing in  its  prt\ir.n!:  lii-tory — an  average  rate  of  increase  of  13 
per  cent  1  ciiii;  Jiowu  for  the  last  ten  years.  President  C.  A. 
CorTm  in  his  report  said :  "The  profits  of  your  company  for 
the  past  ye.-ir  (including  $I73«389.52  from  securities  sold,  and 
$798,539.27  from  royalties,  dividends,  sundry  profits,  etc)  after 
dedticting  all  patent^  general  and  miscellaneous  expenses,  aad 
allowances  for  depreciation  and  tosses,  and  $1338,362.46  from 
factory  plants  and  machinery,  \M  rc  ?7,3i(),i6o.6l. 

"The  sales  billed  by  your  company  to  its  customers  for  the 
past  year  were  about  $4/xx),ooo  more  than  for  the  previous  year, 
showing  an  increase  in  business  done  of  about  to  per  cent 

"It  will  be  observed  that  the  amount  written  off  faetoiy  plants 
and  eq,iripaeiit  is  snbatantially  78  per  cent,  of  the  cash  expended 
thereon  during  the  year." 

\';re-Prcsidcnt  Eugene  Griffin  in  his  report  recapitulated  some 
tii  tiicse  (lata.  He  stated  that  during  the  year  the  company  had 
received  orders  for  300,000  hp  of  heavy  traction  motors  and 
750^000  hp  of  all  cUsscs  of  railway  motors.  The  number  of 
cars  equipped  with  Sprague^G.  E.  multiple  unit  control  was 
4fiii6.  The  operation  of  the*  New  York  Central  direct-current 
electric  locomotive  was  reported  by  the  railroad  to  involve  a 
total  maintenance  ir -t  one-fourth  that  of  a  steam  locomotive. 
At  the  end  of  January  it  had  made  29,5'>S  miles  in  172  days  of 
aMal  running  time.  The  average  dailv  :  1 1  ,,ai  171;  the  auud' 
mmn  for  one  day  was  347  miles  in  %fi  hours.  Meantime  numer- 
ous orders  had  been  recerved  for  smgle-plttse  appaialus  for 
railways.  In  the  Curtis  steam  turbine  department,  up  to  Feb- 
ruary I.  1906,  orders  had  been  received  for  535  turbines  and  346 
had  bcon  ^Inpped.  From  11  foreign  countries  orders  had  mnw 
for  44  turbines. 

General  Griffin  reported  that  308,229  separate  Svpfiily  Ofden^ 
not  including  contracts,  had  been  received,  an  average  of  dijM 
per  working  day,  or  124  more  per  day  than  in  the  previous 
year.  He  added:  "The  ctitlork  fnr  the  comins:  yciir  is  prom- 
ising. The  orders  for  Fcbrnary  ;n;<l  March  r\crrd  the  orders 
for  tiu'  '..mil-  innrillis  <>{  11/15,  7  fitrt  15  cvi;r\  indication  tliat 
our  business  for  this  year  will  tax  our  maximum  factory  cap- 
acity to  the  utmost.  Our  trnfiOed  orders  to-day  are  consider- 
ably in  excess  of  such  orders  at  any  other  date  in  the  history 
of  the  company." 
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Third  Vicc' President  E.  W.  Rice,  Jr„  makes  a  full  report 
on  the  operations  of  the  COtDpany  trom  the  factory  and  technical 
enil,  and  gave  nuincmH  details  as  to  extensions  to  the  different 
work*.  "Expenditures  asgregating  $a.}j8,j6a  have  beat  made 
dadnc  the  year  for  real  estate,  erection  of  new  iactoiies,  exteti' 
•ion>  ta  existing  IraiMmgi,  additional  machiaciy,  fattenu*  apecial 
toolit  furaitiire^  etc.  The  falleirng  tahle  ttmn  approxiinBtely 
the  floor  sfaoe  ami  th«  wmiber  of  cn^ojfeea  dorfaig  the  laat 
five  yean: 


Floor  H»^'  Employers, 
igoj . .  . . .  •  i  •  .4  .  •  •     a  t  .1       .          j.3uo.(H>o  ^  i'*^*^ 

IQOJ  «•....«  j.ooa,o«o  l8,00D 

ly04  •,••■■■•■*.*.,,-**  J, 700,000  17.000 

190^                                   4 . .  4,100.000  18,000 

190'>   4aJ*'*»  JaiJO* 


'The  land  area  of  all  three  plants  is  now  about  439  acret. 
The  total  to. .k  v.il'.i,-  ot  tin-  iiciicvt.iJ\ .  Lvim  ami  Harrison 
factory  plaaU,  nicJuuing  Liul;i  laiitl  aiiil  buildiugn,  in  ^J^jMiiSR 
or  about  $t.io  per  square  foot  of  manufacturings  floor  space 

Mr.  Rice  makes  note  of  the  important  long-distarscr  power 
transmission  plants  of  the  company,  and  say^  '.o  newer  ap- 
paratus: "The  siie  of  the  tranifornicrs  used  in  lowering  and 
raiuag  the  voltage  in  allermting  current  work  has  steadily 
increased  umil  we  are  now  regularly  manufacturing  units  of 
tt!AM  lip  capacity.  Our  line  of  steam  turbine  generators  has 
heen  extended  and  imptoved.  We  have  designed  and  sold  a 
number  of  toriiHics  of  hp  rallBK  <ul>  cafiUe  of  dcUver- 
faig  a  maximmii  (ratput  of  some  iByooo  hpi  We  have  ddivercd 
to  the  New  York  Central  Railroad  four  of  the  dgfat  7fioo  hp 
torbo-Rcneralors  ordered  last  year. 

"The  first  of  the  New  York  Central  locomotives  has  been 
subjected  to  .1  iml.'.itjc  tc-t  iinilc  r  the  control  of  the  New  York 
Central;  on  Aiir;]  j,  t!ie  t.  l.il  run  that  date  was  4lO,.\M  miles. 
The  perl' iniiniire  h.is  been  exlteiiie-y  -:i;i'.i;u'tory 

"One  01  tilt-  noi;ili[e  eonlnicts  taken  during  the  past  year  is 
for  the  «le<"trifieation  of  the  West  Jersey  and  Seashore  Railway, 
between  Camden  and  Atlantic  City,  N.  J.,  a  distaiicc  of  64  miles. 
This  IS  the  first  instance  of  the  electrical  equipment  of  an  im- 
pOftmit  lieam  railroad  from  terminus  to  ttrmuini.  Th*  contract 
eovera  the  CMUplcte  inslaliatiiw  bidndiiig  fanlMlNgs  iw  potver 
honte  and  SHb-siaiiiMS,  motors,  ear  equ^mcitt.  and  eveiything 
pertaining  to  an  electric  railway  systenL** 

Treasurer  H.  W.  Harling,  in  his  report,  says :  "During  the  year 
there  was  expended  in  acquiring  sundry  patents,  for  th^  use 
of  ;>.i1rr:<K.  m.d  in  |iatent  litigation,  $431,247.13,  which  has  bacn 
tre.iied  rr   i^r'Ini."ir\  expenses  of  the  \ csr 

■■f:i  .-id'iiii'jn,  :lu-  attn  unt  i-t  Si.corj.ooo  has  been  charged  to 
pr  ihi  .mil  1  le  ivini;  the  company's  patents,  franchise*  and 
g.i.>.l  <tATi')iliK   at  $i,ooo,ooa 

"The  compjiny  has  no  note  payable.  During  the  past  year 
the  company  has  not  borrowed  money  or  incwred  obligations: 
nor  has  its  credit  been  used  either  by  issuing  notes,  indofsing 
customers'  paper  for  discount  or  lending  its  name  in  anjT  MJ.* 

During  thirteen  yearn  there  has  been  written  off  (tUTumoi 
for  factory  dcprectatioR,  leaving  die  book  value  of  Oe  three 
huge  plants  only  Mopabom  The  eompanr  owns  Ira^iaMSO  ^ 
stodis  and  btmds  of  other  companies,  not  inclusive  of  89  htodci 
of  securities  carried  at  $1  per  lot.  The  company  has  I7/X» 
customers  on  iu  books,  and  had  $16,287^18  in  notes  atid  ac- 
eomile  rcocfvaUe.   its  accounts  paiyable  wen  iKitOlijins. 


American  SocMtf  oi  Model  Engineers. 

This  loeiety  field  its  second  meeting  at  the  Berkeley  Lyceum, 
19  West  Foftyfoutdi  Street.  New  Yoifc.  May  s.  There 
was  a  gocxl  attoiilanec  and  several  new  members  were  enrolled. 

Nfr.  narrlay  gave  a  half  hoiir'<  talk  on  "Shop  Work  with  LMhe 

an<l  Shop  Tools."  Tbii  wr<s  fullowed  In-  a  di»c«i»»ion  on  various 
subjects,  incliiflins;  the  vlirlc  v.ilve  Mr.  Stove  g; '  <■  a  ( 1  -icise 
explanation  of  the  loronKilive  slidr  valve  .iml  the  sink  motion. 
Members  pre'^cnt  were  rtT,ieste<]  to  bring  <..-»inpIf5  of  their  work 
for  cxiiiliition  at  tiir  next  mcetnig.  .Mr.  VV,  li.  Spon,  Liberty 
Street,  Kirw  Yurk.  is  secretary  of  the  Society. 


CURRENT  News  AND  NOTES. 


A.  I.  E.  E.  ASS'UAL  ELECTIOS. —Thf  annual  meeting  of 
the  American  Institute  oi  Electrical  Eugiiieers  will  be  hdd  in 
the  Ubniy  oi  tha  Now  Yoik  Edison  Company*  44  West  Twenty* 
sevcndi  Street^  New  Yoifc.  on  Tncaday,  Mar  is»  t  tsi  pun. 
No  papers  will  be  read  or  discussed  at  tUs  mcetiiig.  The  sacra* 
tary  will  present  the  annual  report  of  the  Board  of  DirCCtOIS, 
and  the  Committee  of  Tellers  will  announce  ihc  result  of  the 
election  of  oOoers  of  the  lastitnle, 

X.iTloXAl.  H!.l.C!R!C  IJC.'lT  JSSOd.iTIOX. -Con- 
veiiiio!)  Circular  .\o.  gf  ihc  •Nauuiial  ElcL'tric  Light  Associa- 
tion relate,  to  traveling  and  hotel  arrangements  for  the  .Mlantjc 
City  coinentujn.  Special  arrangements  have  been  tn^de  with 
about  iK)  hotels,  a  list  of  which  is  given  in  the  cir^  uLir.  together 
w:;h  their  rates  Arrangements  may  be  made  directly  with  the 
h  itels  or  thro.i^li  tin  ehairman  of  the  convention  i;o:f..".'.ittce,  Mr. 
Aribar  Williams,  55  Duane  Street,  New  York.  Mr.  George  F. 
Porter,  master  of  transportation,  has  made  favorable  attattfC* 
mflits  regariling  railroad  rates  from  all  parts  of  the  oountiy. 

THE  METRIC  SKSTEar.— The  American  Chamber  oi  Caaa- 
metce  of  Paris  at  a  recent  mceti:;g  aUupted  resohitions  com- 
mending the  campaign  of  the  .Wo,'  York  Herald  in  favor  of  the 
adoption  of  the  metric  «ys,iem  by  the  departments  of  the  gov- 
ernment of  the  l.  niiei!  .State-.  At  the  same  meeting  Mr  j.amts 
Cordon  Btnnclt  v.,ii  unjii.i;nr-u-l\  elected  an  hi>norary  member. 
The  resolution  states  that  the  di  =  .-id\ antaRe,  arising  from  the 
confusion  of  American  weights  and  measures  are  known  to  all 
students  of  the  question,  and  especially  to  those  engaged  in  inter* 
national  trade ;  and  that  while  the  importance  of  profitable  for- 
eign trade  in  national  dlHfdiDpiHtnt  is  qncsiiotted  by  none,  it 
should  be  recognized  that  wci^s  and  measures  remain  a  factor 
in  the  atnmnous  competition  prevailing  for  the  rapidly  tncnas- 
ing  world  eommarea, 

SVBSTITUTf.  FOR  PLATINUM  IN  ELECTRIC  LAMPS 
— In  a  patent  granted  May  l  to  Mr.  H.  F.  Wood,  a  description 
i-  K""^'-t:  of  a  method  of  constructing  imaiide--eent  clertric  iamps 
hy  ^vhirli,  inMmd  of  securing  the  va^uuiii-tsght  ii  inr  by  platinum, 
use  n  rii.;(le  oi  a  band  of  eopper  shrunk  tightly  ah-m)  a  portion 
ot  the  glass  envelope  10  form  therewith  a  vacuum  light  joint. 
Each  conductor  which  supports  the  usual  fitamcnt  passes  radially 
outward  to  a  copper  ring  which  is  shrunk  about  a  tubular  por- 
tion of  the  bulb.  The  rings  are  such  diameter  that  they  may  be 
easily  passed  over  the  tubular  portiofl.  After  the  rings  are  in 
posilioni,  the  patts  are  heated  until  the  glass  becomes  sofL  Mir 
prmstire  is  Him  exerted  to  force  the  glass  into  intimate  contact 
with  the  rmga.  When  cool,  the  rings,  having  a  higher  oo* 
eflteicnt  irf  cxpansfaMi  dum  ibe  glass,  necessarily  contract  faster, 
and  thn*  shrink  tightly  about  the  glass,  and  form  an  air-tigbt 
joint.  The  rings  are  made  exceedingly  thin— about  one  one- 
hundredth  of  an  inch— ill  order  thai  the  glass  may  not  be  cracked 
or  sheared  Ity  the  force  of  contraction  of  the  ring. 


"!h'l.  (V  WHITE  WAV'  IS  llie  popiiln  riaiiie  for  that 

section  of  upper  Broadway.  \ew  York,  which  is  the  heart  of 
the  shopping,  restaurant  and  theatre  district,  extending  from 
Twenty-third  to  Forty-«ccond  Street.  According  to  the  Nevr 
Y9rk  Herald,  whose  building  is  midway  on  the  line  of  route, 
there  are  along  the  street,  in  tiiat  distance  118  arc  Ughts  and 
lfi9f*  incandeaeenti.  It  is  the  most  brilUant  and  eonccotralcd 
illimifaiation  hi  the  world.  These  are  on  the  walls  and  over 
the  doors  of  sixteen  theatro,  telling  of  the  play  that  is  expected 
to  allure  the  lover  of  the  drama;  they  appear  where  the  click- 
ing halli  of  the  billiard  table  and  the  rumbling  spheres  of  Ihc 
bowling  alley  make  their  appeal ;  they  are  displayed  where  tlic 
soothing  tobaei-o  weed  is  for  sale,  where  the  appetite  for  food 
and  drink  can  be  s.itlsfic:!  iml  I'.heic  marly  evi  r-.-  need  of  the 
inner  and  outer  man  can  be  supplied.  Ail  oi  this  expenditure 
of  li«bt  meant  a  heavy  cost  that  now  amounts  to  about  $875,- 
000  annually  t«rhen  all  the  tights  of  the  great  district  are  con' 
sidercd." 
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i  ELhl-HOXl:  K.ri  LS.—Thc  iuu,u^u,,m\  I>lrKr;i|ili  Hurcau 
<if  licriic.  SuiI/ctUiiiI,  lia>  l^M1c<J  the  -cchikI  rtlitiim  of  it-  com- 
IJil.'itiui)  of  telephone  r.^l^•^,  ')  his  consist?  ci  u  vohinu-  of  4cy< 
l>.'ige»  o'tiiaiiiniK  the  irlr|ihon<-  chnrgL-s  of  alt  the  |miici|>al 
countries  of  the  world,  in  which  the  telephones  arc  operated  b>- 
the  |0%'<enmicat. 

C.IX.WIAX  WATRR  POWERS.— "Xht  Ontario  tisvemnicnt 
has  notilied  pariks  who  majr  be  imerc9l«d  in  water  to  be  utiliMd 
for  power  pvntOMS.  not  to  make  any  further  arrannemetttt,  as 

it  is  its  intention  to  take  over  all  the  elicinc  ynwvt  developed 
in  the  province  and  arrange  with  tlie  nimiicipalittc-  for  llie  >alc 
of  the  electricity  at  cost. 

AMI-.HK.tS  I'in  siC.tl.  SOCnn  y.-WK  next  nicetinn  of 
the  Anuricaii  Phyical  S(K-iet>  will  he  held  in  llhaca,  N.  V..  in 
conjnnciion  uith  the  meeting  there  of  llie  American  Association 
for  the  Aiivancenx  nl  of  Science,  tjcKinniiiK  uii  June  At  tlii« 
time  alwi  the  new  physical  hilmratory  of  Cornel!  riiiversily. 
which  has  jns!  been  coinpleled,  will  b«  forauUy  dedicated. 

TELEPHOSi-  IX  XEIP-  YORK.— Tht  tdephone  system  of 
Kew  Vorli  has  continued  lo  giw  rapidly  in  the  last  four  months. 
Since  Jannaiy  14.807  new  telephones  have  been  installed,  making 
the  total  nnmber  m  service  and  under  contract  i^tx'/yj.  This  i* 
two  and  a  half  lime*  as  many  telephones  as  London  has.  more 
than  five  times,  the  numCcr  of  telephones  in  I'aiu,  and  nearly 
four  time*  as  many  tdcphoneti  as  Berlin  has. 


M.  IRD!  GU.  IS  ll.l.rMIX.  n  lOX.-U  honor  of  the  amuial 
M.Trdi  dra-.  celeliration  at  New  Orleans,  the  New  Orlcaix  Rail- 
way \  l.islu  Company  ha";  puhiishid  a  handsome  booklet  con- 
taining trews  of  Mime  of  the  Ancst  cKcirical  lighting  decorations 
used  during  the  festival  and  operated  by  power  furnished  fay  the 
coRipany.  It  is  «  good  it>dicaiion  of  what  can  be  done  in  the  way 
of  utilizing  electrical  faeiltiies  on  stich  special  nccaslmi». 


CALCIC  ir/nK.VI  i:  I  OR  KAH.OOXS.-M  Moi-san  has 
pri'^iiMid  I.,  ihe  rrciuli  Acailcmj  of  Scienct'^  .1  note  liy  .\I 
Jaubert  |>ro|M.t«in|:  the  use  of  calcic  lodride  (h>-drolitbe)  for  the 
jnfUtioii  of  balloon*.  By  the  simple  action  of  water  pure  hydro- 
gen is  relcai^ed  iti  enomious  quantities  in  the  same  matmer  that 
acetylene  is  released  from  calcic  carbide.  Orw  kilogramme  of 
this  material  will  give  i^ooo  litret  of  gas  at  atmospheric  pres- 
sure. It  is  stated  that  hydrolitlie  i*  now  made  on  a  targe  scale 
in  French  electrochemical  works. 


TUXAS  IXDEI'liXin.XT  TllllintOXl-.  ASSOCIA- 
77'>.V.— The  animal  con>enlioii  of  the  Texas  Indcpcndenl  Tele- 
phone Xssociation  was  hild  at  Waco  .in  .\pril  j6  and  27,  ttcpfc* 
seniative*  of  alnnit  ,«J  i>f  ihe  ilidepeiMlvnl  teleph<me  companies 
of  the  State  were  present.  .\  fcalnn-  of  the  nieeling  was  ihe  or- 
ganization of  a  telephone  clearing  house  association,  of  which 
Mr.  J.  B.  Earic,  of  Waco^  was  elected  anditor.  The  ioHowing 
oliieers  for  the  ensuing  year  were  ckaed:  President,  Mr.  J.  C. 
Cafler.  of  Fort  Worth;  vice^preridents,  Mr.  C.  W.  Roberts,  of 
Aberiitie,  Mr.  C.  A.  Wilson,  of  Granger,  and  Mr  Thomas 
O'Rourlce,  of  Shreveport;  secretary  and  treasurer,  Mr.  C  A. 
Shock,  of  Sherman. 

H  i!<i:i.l:SS  AXI>  TElJ-rilOX  V  —.\cci'T,U,t^  to  the  W.vo- 
niimj  Tribune  of  CheycttiK,  Wyo  .  the  city  lines  and  long  dis- 
tance loll  litieii  Ottt  of  Cheyenne  of  the  Rocky  Mountain  Hell 
Telephone  Conip.iny  wer«-  ren<iercd  inoperative  during  business 
hours  for  s.^eral  cf.iys  owing  lo  ftirelcM  tclegtapfa  interference 
from  Denver.  CoL  Although  Cheyenne  is  too  miles  distant 
from  Denver,  the  wireless  messages  were  transferred  to  all  the 
telephone  wires  in  Cheyenne  and  the  tall  lines  raniilitg  out  of 
the  city.    The  dots  and  dashes  of  the  Morse  code  could  be 

ea.silv  read  nml  sonndcd  in  the  telephone  receiver  like  the  \nnx- 
inf:  of  [loes.  the  noise  heiiig  si>  Icmd  that  it  was  impo-ssible  to 
talk  over  the  lines.  The  stalion  .it  £>eRVer  IS  Stated  to  entploy 
50  kw  in  wireless  transtnisi»iuii. 


KADIOAC Tin-.  STAXIKIHD—M  the  Apr^i  meetinR  of  the 
Hritish  Roeniuen  Si'cielj,  the  need  of  a  radioactive  standard 
was  discnssed.  and  the  coiuicil  ot  the  society  in>trncted  to  ap- 
point 8  committee  to  study  the  iiucslion.    One  of  the  .standards 

mentioncfl  at  the  meeting,  that  of  Mr.  Phillips,  who  proiwses  to 
fleline  Ihe  cg.s.  miit  of  radioactivity  as  that  radiation  which  in 
dry  lir  at  sundatd  pressure  will,  iti  tmit  time,  disclcctrify  a 
metaltic  sphere  of  tmit  ndius  charEcd  to  unit '  potential,  d» 
sphere  ticiiig  placed  at  unit  distance  from  the  aotnoe  of  tarilia' 
tion.  It  was  further  suggested  that  the  practical  tmit  should  he 
a  specimen  of  radium  uhusc  radioactivity  should  be  some  nUl- 
tiide  of  the  ahsolnte  nnil.  and  that  this  prictical  unit  should 
lie  dqxisiied  in  the  National  Phy.sical  Laboratory.  It  w.is  brought 
out  that  a  sohilion  of  iodoform  and  chUiroforni  has  hecn  Uicd 
for  the  measiiienunt  of  radiation.  "•.l  i^Ikt  iiiitli.  ;I  consists 
in  the  Use  of  a  gold  leaf  electroscope  ot  <lennecl  capacity  ciiiirciy 
insulated  (ri-m  ,iU  external  .sources.  The  rays  arc  measured 
hy  the  leak  uhich  the  irradiated  air  causes  in  the  gaj)  between 
the  sntipi<rting  md  of  the  elecirosci>pc  and  an  earthed  plate. 
The  number  of  free  ions  in  Ibis  air  gap  which  carry  the  electricity 
across  depends  only  upon  the  activity  of  the  ioniiing  rays  wMeh 
penetrate  into  the  chamber  containing  the  air  gap. 


Kt.nci'Ricri  y  IX  PRrxnXG.—MT.  John  Norris.  business 
manager  of  t!i  \.  N  r..  Vii.iii.  gave  out  recently  some  data 
as  io  th<  ei .  II  111;.  lit  iIk  tvutial  station  service  from  the  New 
^'<lrk  !  Ii-  'i:  iiii'iis,  lie  s.ns;  ""The  consumption  of  electricity 
III  The  1  iiiu  s  itiiilding  is  less  than  40  per  cent  of  thai  estimated 
li>  llie  iiigiiiecrs  in  p'aniiing  for  our  new  building.  Ry  adopting 
central  suiiu.>n  service  and  avoiding  Ihe  use  of  the  isolated  plant, 
«c  saved  |8aooO  on  c<is|  of  installation.  The  cost  of  operation 
for  1^5  was  |I9,0(»  lcs«  than  the  ingimcrs'  esumate  of  what 
outside  ratvice  and  heaiit^  would  cost.  W'c  saved  S14.OU0  as 
compitrcd  with  ihe  engineers'  estimate  of  what  the  operation  of 
an  isolated  plant  would  oast.  Wc  saved  at  least  ftn  ft.  of  space 
in  the  faasemem.  We  saved  the  operating  expense  of  keeping 
the  Iwstrment  coot  in  tiimmrr.    We  saved  Ihe  use  of  coal,  or 

'team,  fr.r  >ix  nnMHhs  of  the  year  We  .ivoided  the  nuisance 
of  taking  m  C'lal  and  taking  oni  ashes,  and  wc  saved  the  cost  of 
lirrak'!'n\n  comiei lioii>  "  The  consumption  of  energy  1  r  ■  vi  t 
paiMT  ,ii»e^  hy  the  journal  appears  to  run  almut  200.000  k«  - 
lionrs  per  .\e.ii.  He  gnes  11  i  i  .  of  energy  as  J  cents  per 
1,000  "lieets  of  H  p.iges.  The  li^: -  ii  u  is  iloiie  hy  i,f)-,<\  incnti- 
descent  lamiJS  of  id-cp  ef|uivaletii  m  l  includes  Nernsis  and 
44  Cooper  Heuiti  meicury  vapor  tulkes.  One  of  the  electric 
elevator*  has  ihe  Inchest  rise  in  Ihe  tworld— ft.— and  has 
traveled  42  miles  a  day. 


COLLEGE  SVMMBft  SCHOOLS.-Ut.  A.  G.  Mayer,  in  a 
letter  to  Scieuee,  protests  against  the  establishment  of  summer 
schools  hy  colleges.  Among  the  objections  urged  are  thai  for- 
merly the  college  teacher  looked  up'  ii  his  summer  \-acation  as  a 
season  for  research  and  broadening  siud\.  And  that  now  fully 
one-half  r.f  this  once  cherished  periiHl  must  be  sacrificed  to  the 
lahor  of  disseniiiiatioii  of  "iuperficial  and  elementary  in«friiction 
in  summer  schools,  ihe  ('cvelopment  of  thi  Miuiinr  -  hool  iU 
connection  with  the  college  is.  he  siiid  snrrlv  rnl-ini;  down  the 
precious  hours  when  the  teacher  him  i  i  1  ■  i  iiu  ■.  ,i  iiiiicut.  Cor- 
related w  nh  the  growth  of  the  snmiiu  i  scliool  sy.^uui  is  the  ten- 
dency of  the  college  10  maintain  tow  salaries  for  instructors,  rc- 
lyi'ig  upon  Ihe  fact  th.il  hy  Iracliing  m  the  summer  school  the 
y<iMng  instructor  may  earn  sufficient  for  his  maintenance.  Mr. 
Mayer  siat«S-tbat  in  his  oflicial  connection  with  the  Marine  Lab< 
oratory  of  the  (^megic  Institute,  whose  purpose  it  is  lo  af- 
ford unrivalled  bciiitics  for  research  to  those  best  fitted  to 
avail  dicmselves  of  the  opportunity,  he  finds  that  fully  one-half 
of  the  ablest  tm-estigators  feel  ohUged  to  decline  invitatkms 
to  pursite  rese.ircb  work  free  of  all  expense,  for  the  reason  tiuit 
in  oriler  to  provide  adequate  support  for  a  wife  and  family  they 
must  teach  in  the  snmnier  schoolis.  Mr.  Mayer  concludes  that 
not  the  lea-t  of  the  evil  h  the  fact  tlial  our  colleges  are  patting 
into  the  high  piace  the  ideal  of  mcr«  tnoney  getting. 
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A  WIRELESS  CONGRESS.— It  is  announced  in  a  special  dis- 
patch from  Berlii.  that  Germany  has  issned  invitations  to  39 
States  to  take  part  in  an  international  wireless  telegraph  con- 
ference at  Berlin  June  a8.  Among  those  invited  in  the  Western 
Hemisphere  besides  the  United  State*  are  Argentina,  Brazil, 
Chile,  Mexico,  Peru  and  Uruguay,  and  among  the  European 
States  are  included  Monaco  and  Montenegro.  Japan,  Siam  and 
Persia  have  been  invited,  but  China  has  not  been  asked  to  (end 
representatives. 


THE  MEN  OF  '88.— A  reunion  of  the  foremen,  assistants 
and  electricians  of  the  Thomson- Houston  Electric  Company  of 
18S8  was  held  at  the  Revere  House,  Boston,  on  April  28.  Eighty- 
three  persons  were  formerly  eligible,  but  ti  have  died,  leaving 
73.  Of  these  39  are  still  at  the  L}Tm  factory,  11  at  Schenectady, 
one  at  Harrison,  N.  J. ;  one  at  the  Canadian  General  Electric 
Company  and  30  have  left  the  company.  Forty-two  were  present 
at  the  exercises.  The  committee  of  arrangements  were  George 
H.  Alton,  Ambrose  H.  Sarsley  and  A.  L.  Rohrer.  W.  C  Fbh 
was  the  special  guest  of  the  occasion.  During  the  afternoon 
there  was  an  automobile  trip  through  Lynn,  Nahant  and  Swamp- 
scott  and  lunch  was  had  at  the  house  of  Prof.  Elihu  Thomson. 
At  the  banquet  at  the  Revere  House  A.  L.  Rohrer  officiated  as 
toa«tmaster,  and  there  were  remarks  by  the  toastmaster,  Prof. 
Thomson,  E,  W.  Rice,  W.  C  Fish,  I.  F.  Baker  and  others. 

THE  TELEPHONE  IN  EUROPE  — In  discussing  the  limited 
development  of  telephony  in  Europe,  the  London  Times  says: 
"The  reason  for  the  wide  gulf  Initween  the  position  of  the  tele- 
phone service  in  America  and  that  which  it  occupies  in  Europe 
lies  in  the  difference  of  the  attitude  of  the  public — and  of  the  rep- 
resentatives of  the  public — of  the  two  continents  toward  the  tele- 
phone service.  In  America  the  telephone  service  has  been  treated 
as  a  friend,  or  as  a  promising  youngster  capable  of  effecting  vast 
improvement  in  the  conduct  of  affairs.  The  American  public, 
although  occasionally  it  has  grumbled  about  prices,  has  in  the 
main  always  been  willing  to  pay  for  efficiency.  In  Europe  the 
telephone  service  has  never  been  treated  as  a  legitimate  business 
enterprise  and  has  never  had  a  fair  field.  From  the  very  begin- 
ning it  has  been  treated  as  a  mere  offshoot  of  the  telegraph,  and 
it  has  occupied  the  position  of  Cinderella  in  the  family  of  methods 
of  communication  placed  imder  government  control.  \i  a  result, 
not  only  have  all  sorts  of  harrassing  restrictions  inseparable  from 
bureaucratic  control  beerv  brought  to  bear,  but  telephony  as  a 
science,  telephone  engineering  as  a  specialty,  and  telephone  ad- 
ministration as  a  distinct  branch  of  organized  effort  have  been 
neglected." 


AUTOMATIC  TELEPHONY— Ur.  M.  W.  Littleton,  counsel 
for  the  Atlantic  Telephone  Company,  seeking  a  franchise  and 
entrance  into  New  York  City,  said  in  a  recent  interview :  "Much 
has  been  said  about  the  disadvantages  of  having  two  telephone 
systems  in  oper.ition  in  the  city,  but  there  are  a  few  pha.ses  of 
the  situation  that  have  been  overlooked  by  the  public.  In  the 
first  place,  the  Atlantic  Company  is  seeking  entrance  into  an 
almost  virgin  field.  Strange  as  it  may  seem  to  many,  only  $ 
per  cent  of  the  residence  of  this  city  have  telephones  in  their 
homes,  and  only  20  per  cent  of  the  business  houses  have  tele- 
phone connections.  Of  course  it  is  true  that  the  business  houses 
comprbing  this  20  per  cent  are  the  important  concerns  in  the 
city's  life,  but  it  is  nevertheless  true  that  80  per  cent  of  the  mer- 
chants and  business  houses  here  are  without  telephones  because 
they  are  unable  to  stand  the  expense  that  the  service  would 
entail.  Our  company  would  offer  service  to  95  per  cent  of  the 
residents  and  80  per  cent  of  the  business  concerns  at  rates  within 
their  reach  and  without  entering,  strictly  speaking,  into  the  field 
occupied  by  the  New  York  Telephone  Company.  The  majority 
of  the  business  concerns  using  telephones  of  the  existing  com- 
pany would  of  course  be  compelled  to  install  our  telephones  in 
addition,  but  the  number  of  persons  they  would  be  able  to  reach 
through  our  telephones  would  be  sufficient  to  make  it  a  paying 
investment  for  them." 


Mr.  A.  S.  Richey. 


Albert  Sutton  Richey  was  bom  in  Muncie,  Indiana,  on  April 
to,  1874.  After  graduating  from  the  Muncie  High  School  in 
1890,  he  took  up  the  electrical  engineering  course  at  Purdue 
University,  from  which  he  was  graduated  in  1894.  the  subject  of 
his  Purdue  graduating  thesis  being  "The  Use  of  Storage  Bat- 
teries in  Electric  Railway  Power  Stations."  He  was  elected 
to  the  honorary  society  of  Tau  Beta  Phi  before  graduation. 
■  After  'leaving  Pnrdoe,  •  Mr.  Ricfaey  assitted  in  the  inttaliattoa 
of  electric  lighting  plants  in  several  small  towns  in  Indiana  and 
Illinois,  and  in  January,  1896,  entered  the  employ  of  the  Ctizens* 
Street  Railway,  at  Muncie,  Ind.  In  1898  he  was  made  chief 
electrician  of  this  company,  having  in  charge  the  mechanical  an4 
electrical  equipment  In  April,  1899.  he  went  to  Marion,  Ind., 
as  chief  electrician  of  the  Marion  City  Railway  Company,  and 
this  company  being  absorbed  by  the  Union  Traction  Company 
of  Indiana,  he  was  made  chief  electrician  of  the  latter  company 
in  September,  1899.  This  company  during  the  following  year 
built  its  main  power  station  at  Anderson,  and  replaced  its 
various  direct-current  power  stations  by  rotary-converter  lub- 


MK.   A.   S.  UCUKV. 


stations,  and  during  this  work,  Mr.  Richey  took  charge  of  the 
rebuilding  of  the  old  overhead  lines  for  the  accommodation  of 
the  high-tension  circuits,  and  also  of  the  building  of  the  new 
lines  and  sub-stations.  In  March,  1901,  he  was  made  electrical 
engineer  of  the  Union  Traction  Company  of  Indiana,  and  given 
charge  of  the  operation  of  the  power  station,  sub-stations  and 
electrical  lines,  as  well  as  the  design  and  superintendence  of 
these  parts  of  new  construction  and  reconstruction. 

As  electrical  engineer  of  the  Indianapolis  Northern  Traction 
Company,  Mr.  Richey  had  charge  of  the  design  and  constriKtioa 
of  the  doubling  of  the  capacity  of  the  Anderson  power  station 
and  of  the  overhead  lines  and  six  sub-stations,  located  on  the 
150  miles  of  30,000-volt  transmission  lines  of  this  company. 
After  the  completion  of  the  construction  of  the  Indianapolis 
Northern  Traction  Company,  this  company  was  merged  with  the 
Union  Traction  Company  of  Indiana,  these  properties  being 
leased  by  the  Indiana  Union  Traction  Company.  Mr.  Richey 
was  made  electrical  engineer  of  the  new  company,  and,*  in  Jan- 
uary, 1905,  was  made  chief  engineer,  having  in  charge  the  de- 
signi.  construction,  maintenance  and  operation  of  the  entire  power 
equipment  and  track  and  roadway. 

In  October,  1905,  Mr.  Richey  resigned  his  position  with  the 
Indiana  Union  Traction  Company,  in  order  to  accept  the  position 
of  Assistant  Professor  of  Electric  Railway  Engineering  at  the 
Worcester  Polytechnic  Institute,  and  is  at  present  engaged  in 
the  development  of  the  Electric  Railway  Engineering  courses 
and  the  design  of  equipment  for  the  Electric  Railway  Laboratory, 
which  is  to  be  a  part  of  the  new  Electrical  Engineering  Building 
which  the  Institute  is  now  erecting.  Professor  Richey  is  a  foil 
member  of  the  American  Institute  of  Electrical  Engineers. 
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A  Japanese  Steam  Turbine  Electric  Station. 


THE  Osaka  Electric  Light  Company,  of  Osaka,  Japan,  pre- 
sents an  interesting  example  of  electrical  development 
which  has  taken  place  there  in  the  past  ten  years.  Organ- 
ized in  1888,  with  a  capital  of  400,000  yen  (about  $300,000),  this 
company  has  expanded  until  its  present  capital  is  nearly  a  million 
and  a  half  dollars.  A  still  further  increase  in  capital  is  about  to 
be  made,  so  that  with  its  larger  plans  the  company  will  represent 
an  investment  of  nearly  two  and  a  half  million  of  dollars. 

This  growth  is  represented  by  four  separate  generating  stations 
located  at  distributing  points  in  the  city,  corresponding  to  wards 
in  American  nomenclature,  and  called  respectively,  the  Nishi 
dontonlxTi,  Nakanoshima.  Saiwaicho  and  Honden  stalltiii'i.  The 
electrical  equipment  of  the  stations  mentioned  indicates  the  pro- 
gressiveness  of  the  Japanese  engineers  in  following  modern  en- 
gineering practice,  for  the  design  of  the  stations  is  carefully 
worked  out  ana  the  latest  methods  and  most  improved  machinery 
are  embodird  in  the  generating  plants.  Roth  reciprocating  engine 
and  steam  turbo-units  have  been  installed;  the  latter  type  of 


going  stations  was  manufactured  by  the  General  Electric  Company. 

The  Honden  station  may  be  taken  as  a  type  of  these  stations 
and  also  representative  of  the  more  modem  Japanese  power  plant 
design.  The  interior  arrangement  of  this  station  is  shown  in 
F'igs.  I  and  2.  The  power  house  is  constructed  of  reinforced  con- 
crete with  trussed  steel  floor.  The  entire  floor  of  the  station  is 
served  by  a  30-ton  crane  running  the  length  of  the  building.  As 
can  be  seen  in  the  photograph,  the  natural  lighting  is  excellent 
and  the  principal  artificial  illumination  is  secured  by  arc  lamps 
swung  out  from  the  wall  to  secure  even  distribution  of  lijtht. 
Portions  of  the  machinery  arc  individually  lighted  by  incati'lesoeni 
lamps  so  that  the  attendant  can  work  (o  the  best  advantage.  AH 
station  wiring,  with  the  exception  0/  the  necessary  hghtuig  cir- 
cuits, is  laid  below  the  floor,  so  thai  the  station  presents  a  neat 
and  spacious  appearance.  The  compactness  and  business-like 
aspect  of  the  vertical  turbines  adds  greatly  to  this  general  effect. 

The  station  proper  is  divided  into  two  sections,  the  boilers  be- 
ing separated  from  the  generating  room  by  a  partition  through 
which  connection  is  made  with  engines  and  turbine*.,  on  the  oppo- 
site side,  by  short  lengths  of  steam  piping,  thus  doing  away  as 


Fic.  I.— V«w  OF  Iktekiok  or  Osaka,  Japan,  ELEcniic  Light  Plant. 


prime-mover  being  a  part  of  the  more  recent  additions  to  equip- 
ment. 

At  the  Nishidontonbori  station  the  principal  apparatus  consists 
of  two  soo-kw,  3,3oo-volt,  6t>-cycle,  two-phase  Curtis  turbo-gen- 
erating units,  a  150-kw.  2joo-volt,  three-phase,  etigine-driven 
generator,  and  a  90-kw,  single-phase  generator  operating  at  the 
same  potential.  The  exciting  current  for  the  main  generators 
is  furnished  by  two  25-kw,  125-volt  marine  type  generating  sets 
driven  at  450  r.p.m.  by  compound  engines.  In  the  second  station, 
the  Nakanoshima,  there  is  a  varied  equipment.  The  principal 
apparatus  consists  of  four  monocyclic  generators,  one  of  150  kw 
capacity,  and  three  120-kw  machines.  There  are  in  addition 
three  75-kw,  single-phase  generators,  and  three  7S-kw,  Brush 
arc  machines,  each  of  which  will  supply  current  In  45  lamps.  The 
Saiwaicho  station  also  contains  monocyclic  machines  as  well  as 
single,  two  and  three-phase  apparatus.  There  are  five  ijo-kw, 
monocyclic  generators,  three  !20-kw,  single-phase  and  one  150- 
kw,  two-phase  generators,  engine-driven.  The  largest  unit  in 
the  station  is  a  iw>-kw,  2,.'i00-volt.  60-cycle,  two-phase  Curtis 
turbo-generator  with  the  rusiomary  exciting  set*.  These  latter 
consist  of  two  25-kw,  i2S-volt  marine  units  with  compound  ver- 
tical engines.    AH  of  the  electrical  equipment  in  the  three  fore- 


far  as  possible  with  condensation  losses.  At  one  end  of  the 
generating  room  are  two  6oo-kw,  two-pha«e,  60-cycIe.  2..vx)-volt 
generators  direct-connected  to  Mcintosh  &  Sc>Tno«r  engines  with 
the  exciting  units  as  shown  in  Fig  2.  Each  engine  is  a  horizontal 
cross-compound,  condensing  machine,  Ihe  cylinders  being  22  in. 
ami  46  in.  in  diameter,  respectively,  with  .l6-iii.  stroke.  Each  is 
rated  at  goo  hp  at  120  r.p.m.  The  cylinders  arc  equipped  with 
tail  rods,  the  pistons  being  thu5  supported  between  two  cross- 
heads  and  relieving  the  cylinder  walls  from  the  weight  of  the 
pistons.  In  this  way  the  cylinder  wear  is  decreased  and  the  life 
of  Ihe  engine  lengthened.  The  engines  are  also  equipped  with 
electricilly-operaled  speed  ch-tnging  ami  syncliri>nl/ing  devices. 

Two  Curtis  steam  turbine  units  are  grouped  with  their  ex- 
citers at  the  other  end  of  the  building.  Each  unit  consists  of 
a  500-kw,  2,300- volt,  i3oo-r.p.m..  60-cycle,  three-phase  generator 
mounted  vertically  on  the  same  shaft  with  the  turbine.  For 
field  excitation  of  the  turbines  a  duplicate  direct-current  gener- 
ator equipment  is  provided ;  one  a  steam,  the  other  an  induction 
motor-driven  set.  The  steam  set  comprises  a  aj-kw  marine 
engine  unit,  the  engine  being  of  the  cross-compound  type,  The 
motor-driven  set  is  a  similar  generator  driven  by  a  40-hp  induc- 
tion motor. 
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Acro5»  (lie  end  of  tlir  Ma.liun  llic  in.iiii  di'^tributiiig  iwitcli- 
lioanl  slutwit  in  F'lg  i.  Thjs  uuiu  ,l>uard  i»  made  up  of  luvtvc 
panels  con^trm-tcd  of  Mue  Vernniul  marble  and  equipped  with 
llie  nccc>»ary  iti«lrutiieiit»  and  >i\itcbr'>.  There  arc  eight  dis- 
Irihutiiig  or  feeder  pancN,  t«o  geiuralor  panels  one  exciter  panel 
and  one  inducli<in  nii>(<ir  |ianel. 

TImt  turbine  s«viiflilM>ard  is  located  at  right  angles  to  the  main 
Infard.  a«  -ccn  in  Fig.  i  Tlic  l»oard  is  consiriicled  of  blue 
marlile  and  consist-,  of  eight  p.-ine'«.  including  a  jo-kw  exciter 
panel,  two  500-kw  generator  |>aiirls  for  governing  the  tiirhiiiei^ 
and  five  Ihree-pha-e.  ^..v»-voll  fcv<ler  paneU.  The  *«itclilioard 
is  very  completely  e<|uip|H-d  with  in-.lrunienl«  and  oil  type  switches, 
including  ^)i!chr<iM.-ope  and  iMilyphasr  ground  detector  on  a 
swinging  bracket,  and  electrically-trippiil  oil  v»vitchcs. 

Current  from  the  variou>  stations  is  used  principally  for  lamps, 
although  a  few  ino|or>  are  in  u»c.  There  are  at  preikcnt  about 
f^X»o  biiip*  in  circuit.  <)o  fwr  cent  of  the  e'ectricity  for  lighting 
U-ing  Sold  to  customers  under  the  contract  system  ami  not  by 
mclt  r    .Vs  i>  customary  in  Japan,  all  wire-  within  tin-  city  liniil* 


»U:.   J.— TCRIUI-bCXCIIATIIilS   ASU  EM  irCM>.  Ut>AKA. 


are  laid  undrrgriunid  In  this  rispeci  the  |iractice  in  Japan  is 
far  ahead  of  that  in  the  I'niled  Stales,  (iovennnent  iiispecliun 
and  supsTvision  of  all  elevtrical  »i>rk.  whether  of  a  public  or 
private  characu-r.  leinl-  to  insure  a  high  standard  in  all  electrical 
coiislmclion  .iiid  (<(ivruliott,  and  renders  Ja|ianv<e  cities  free 
from  the  tangles  of  uiisightiv  wire-  —1  niiticeatile  in  ni.tny  .Nnieri- 
can  cilK's  Goveriiincni  control  also  MgiilaU's  the  use  of  ground 
circuits.  Tliese  recnlation-  require  .•>  complete  insulated  circuit 
nn  trolley  line*  nilhiii  the  city  limits,  and  all  Japanese  cars  within 
Ihe  city  li.i\e.  therefore,  a  double  trolley  tine  with  no  ground 
return. 

In  the  preceding  de-criplioii  an  idea  has  In-en  gained  of  the 
present  ei|uipment  of  the  Osaka  Lighliiig  C<>ni|kiin\.  lint  the  com- 
pany is  planning  for  a  large  extension  in  the  immediate  future. 
The  city  of  ( Isaka  w  ith  llie  nearby  siili-n  b  of  Sakaii  ami  vicinity, 
lia<  a  population  of  alaiul  i.otn.ouo.  That  this  population  is 
rapidly  taking  .idvantage  of  the  c<.n\eiiience  of  electric  service  as 
extended  lo  them  by  the  Osaka  Lighting  Company,  is  shown  by 
the  fact  that  the  coni|iaiiy  finds  it  necessary  to  builil  another 
central  si,nion  with  .1  capacity  sufficient  to  operate  ymjnrtn  i6-<p 
lamps.  The  l,ooo-k«  steam  turbines  of  the  Curtis  lypc  have 
already  l<e«-n  orilered  for  tin-  purpo.,e. 

The  de-ign  and  execution  of  the  plans  for  the  r'eclric  plants 
have  been  nio*t  ••ucce—fully  carried  >iut  by  the  company's  engi- 
neers, under  the  ilinrlion  of  Mr.  T.  Ikeda.  chief  ele>trii  al  engi- 
neer, as-isird  by  Mr  K  Kiinnra,  Mr.  S  Kitaura  and  Mr.  \V  Mi- 
n'lniiirn,  wiihoiii  any  assistance  whatsoever  from  foreign  engi- 
ni-er-.  The  oruaiii/atioii  of  this  pi<>«ri's.ive  ea«tcni  lighting 
t'oinpaiit  I-  a-  follim-:  Mr.  M.  l>oi.  president:  Mr,  S.  Akiriiki. 
ni^inaging  ibrirlor;  Mr.  K  Nod.i.  Mr.  1.  Kameoka.  Mr.  S. 
Fiijinioto.  d-rn  lof-.  am!  Mr.  H.  Oi.  auditor. 


Another  Tungsten  Filament  Lamp. 


.Vccording  to  pur  Ijindon  contemporary.  The  Elcclridan,  an- 
other tungsten  lilainenl  lamp  will  Mjon  be  exploited  in  Kurope. 
This  lamp  is  distinct  from  the  one  bring  deveUiped  by  Hr.  Kurel, 
of  Vienna,  references  to  which  ha»-e  recently  appeared  in  these 
columns,  and  the  term  wolfram  seems  to  be  applied  lo  it  by  its 
inventors  instead  of  the  synonym  tungsten  .\n  Kiiglish  patent 
(No.  11.049  of  1Q05>  has  l>eeii  granted  on  this  lamp  to  Dr.  .\lex- 
ander  Just  and  Frank  H4tiiaman,  of  the  Vereinigic  Klcktricit.-its 
Wcrkc.  of  Uudapest,  and  the  German  rights  have  been  acquired 
by  the  Wolfram  Ijinipcn  .\cliengesellschaft,  of  .\ugsburg.  The 
following  particulars  of  the  process  of  manufacture  are  from  the 
British  patent : 

"Experiments,  it  is  said,  have  demonstrated  that  when  carbon 
filainenls.  which  arc  provided  wilh  coats  of  wnlfrani  (tungsten  I 
or  nio'>bdennm  of  sufficient  thickness,  are  stdimitted  in  highly 
rarefied  ga-es  or  in  vacuo,  in  order  to  prevent  oxidation  of  the 
metal  under  the  action  of  the  electric  current,  lo  an  adequate 
tt-mperature,  the  carlK>n  combines  with  the  metal  .surrounding  it 
w  ith  the  formation  of  a  carbide.  'I'lie  carbon  liecomes  completely 
dissolved  in  the  metal  in  such  a  manner  that  a  filament  formed 
in  accordance  with  this  process  -is  entirely  honiogeneoiis,  so  that 
under  llie  microscope  no  carlw^n  core  can  be  distinguished  at  the 
IMiini  of  fracture.  This  process,  which  may  l>e  termed  'dissolv- 
ing' Ihe  carbon,  occupies  but  a  few  minutes,  and  takes  place  the 
more  speedily  the  greater  the  excess  of  metal  alxivc  the  carbon. 

"Carbon  filaments  of  the  greatest  |M>ssible  fineness  (of  a  diam- 
eter of,  say,  from  o.oi  mm.  to  0.0ft  mm.)  are  submitted  to  the 
action  of  an  electric  current  in  an  atmosphere  of  chlorides  of 
vviilfram  or  molybdenum  (preferably  WCU  =  wolfram  hcxa- 
cliloride.  or  molybdenum  pentachloridc  —  MoCI,)  in  the  presence 
of  hydrogen  or  of  some  other  gas  exercising  a  reducing  action, 
whereby  the  wolfram  or  the  inolylHlemim  is  metallically  deposited 
iHK.n  the  surface  of  the  carlwin  When  the  metallic  coating  is 
of  sufficient  thickness,  which  m,iy  be  ascertained  by  the  current 
nidicaled  by  an  ammeter  (say  1  .imp.  when  carbons  of  0.04  mm. 
diameter  arc  employed),  the  filaments  are  brought  to  incan- 
descence by  an  electric  current  in  an  atmosphere  of  very  highly 
rarefied  inert  ga«cs.  such  for  example  as  hydrogen  gas  at  a  pres- 
sure of  JO  mm  The  solvent  process  referred  ti>  almve  (hen 
lakes  pl.ice  in  a  very  brief  period,  a  few  ininules  Ix'tng  usu.illy 
sufRcient.  The  filaments  so  obtained,  which  contain  the  carbon 
in  a  btiund  form  (mostly  a-  carbide)  present  a  glittering  while 
metallic  .'i|>|iearance. 

"The  incandescing  filament  is  once  more  raised  to  a  high  tern- 
IH-rature  by  an  electric  current  in  a  mixture  of  steam  with  re- 
ducing gases,  and  the  carbarn  is  oxidized  by  a  similar  action  to 
that  which  takes  place  in  the  manufacture  of  wiler  gas.  An 
alternative  mclhod  given  for  the  elimiiialion  of  the  carbon  is  10 
raise  the  incandescing  filament  to  a  high  tenipi'ralure  in  vacuo 
by  the  electric  current  for  a  long  time  I  say  J4  hours)  m  such  a 
manner  that  the  carbon  volatili^es,  Anolher  method  of  decar- 
Ixini/iiig  de-cril>ed  is  a-  follows :  The  metal  filaments  containing 
carbide  are  cuilK-dded  in  a  refractory  crucible,  which  is  then 
carefully  Iiiletl.  in  very  finely  pulvi-ri/eil  low  oxides  of  the-e 
iiielaK.  such  for  example  as  WO,  or  MoO;,  which  is  then  suli- 
inilU-d  lo  Ihe  hiat  of  a  bl.isl  fiirn.tce  (about  1.(100°  C.  arc  n- 
i|uireil)  for  several  h<iitrs  Hy  this  process  the  carbon  is  oxidired 
as  iiidicnte<l  in  the  follouing  equations:  (1)  WOj  -\  iC  =  2CO 
+  W;  (j)  MoO:  -f  a:  -  2CO  +  Mo.  The  reduced  wolfram 
or  midybdenuni  diH-s  not  become  deposited  u|>on  the  filament,  bm 
remains  comprised  in  the  oxide  mass.  Iiecaii-e  ibe  wolfram  or 
tmil,\bdemiin  U|Min  reduction  at  this  temperalure  surround*  the 
filameni  as  an  amorphous  pow<ler.  without  being  de|iosiied  upon 
llie  -.line.  .Xs  siMin  as  thi»  oxidation  prixe>s  i-  completed  (in, 
-.iy.  from  10  lo  m  hours  >  cooling  is  allowed  to  take  place,  and 
the  crucible  i*  opened." 

The  niela:lic  hir.nieiils  obtained  by  one  of  tlie-c  jirocesses  may. 
then,  it  is  stated,  be  fused  into  the  glass  bulbs  ami  employed  for 
iiicandc-crnt  lamps  withmil  further  treatment.  ' 
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Residence  Lighting  and  Other  Central 
Station  Work  at  Wabash,  Ind, 

ON  F.  of  llu-  must  iiDt.ililc  ihitig«  atwiit  the  business  o(  the 
Wabash  Water  &  Ught  Company,  of  Wabash,  Ind.,  is 
the  large  pruiRirtum  of  residence  lightinK.  This  is  due 
[^irtly  ti)  the  fact  that  the  managcmciu  has  rcah/ed  the  import- 
.iiioc  of  rcsi<lence  lighting  load  and  has  taken  |>ains  in  develop  it. 
and  partly  ber.iii$«  the  gas  business  in  Wal>a>h  has  always  been 
in  an  unsatisfactory  state.  Attention  has  fre<iiieiuly  been  called 
of  late  in  these  coliinins  to  the  importance  of  re^idel)ee  lighting 
bnsiiiess  as  a  revenue  prfMhicer.  It  ha*  been  pomted  out  that 
the  trouble  with  residence  lighting  in  the  past  in  many  cases  has 
been  that  central  stations  have  not  secured  a  sufficient  quantity 
of  it.  .At  Wabash  the  company  is  doing  residence  business  on  a 
scale  which  makes  it  profitable. 

Wabash  has  a  population  of  about  g.ooo  and  the  numlter  of 
residence  customers  is  about  600  out  of  a  total  of  about  iioo. 
The  company  docs  mo^t  of  the  wiring  that  is  d^me  in  the  town 
at  cost,  employing  firsi-class  wiremcn.  This  avoids  dissatisfac- 
tion with  poor  uinng  by  irresponsible  wirlhg  contractors.  By 
this  me.iTis  the  company  is  able  to  sec  that  customers  are  equipped 
properly  to  get  all  the  advantages  of  electric  service  and  to  get 
the  best  illumination  possible  for  their  money.  The  company's 
best  wiremen  are  c<lucated  from  fhe  ranks  of  good  mechanics,  as 
a  good  worktnan  in  one  mechanical  trade  will  usually  make  a 
good  workman  in  another. 

HEiilUE.NCe  ttlSTKmUTION. 

The  principal  residence  districts  have  secondary  mains  running 
through  them  which  are  continuous  for  blocks,  transformers  be- 
ing located  nl>out  one  to  e.ich  block.  Very  neat  pole  line  con- 
struction with  Idaho  cedar  poles  is  employed  in  the  residence  dis- 
tricts, as  can  be  seen  from  an  inspection  of  Figs.  1.  2  and  Figs. 
1  and  2  show  a  ptile  line  tif  very  high  poles  running  up  one  of  the 
principal  streets.   .\s  shown  in  Fig.  i.  transformers  are  mounted 


FIG.  I.— MIUIl  POLE  I.INE  ON  RESIDENCE  STKECT. 

•bout  half-way  up  the  pole,  thus  obviating  hoisting  the  trans- 
former to  the  top  of  the  pole  and  also  making  it  possible  to  re- 
place transfonner  fuses  withniit  going  up  among  the  live  wires. 
On  some  parts  of  the  street  shown  in  Figs.  1  and  2  there  are  shade 
'fees,  the  tops  of  which  reach  almost  to  the  line  wires. 

TREE  TRIMMING. 

A  method  of  tree  trimming  has  been  adopted  which  disfigures 
tlx  trees  hut  little' hnd  insures  wires  being  kept  fom  the  branches. 
A  cable  is  stretched  between  poles  and  a  lineman. is  sent  out  on 


a  traveler  hanging  from  this  cable.  He  can  then  trim  the  trees 
just  at  the  places  necessary  to  keep  them  from  the  wires,  while 
when  the  lineman  must  climb  a  tree  and  do  his  cutting  where 
the  branches  are  heavy  the  reverse  is  apt  to  he  the  ca.se.  Fig.  j 
shows  the  construction  in  alleys  ami  gives  an  idea  of  the  number 
of  service  wires  running  to  residences.    ()n  these  short  poles 


Flli.  2.— .SHOWING  l..\RGR  PKRCENTACC  OF  RESIUCNCES  CONNECTED 
o\  A  WAIIA.SH  STREET. 

the  transformers  are  placed  at  the  top.  Branch  lines  of  the  pri- 
mary circuit  are  fused  with  enclosed  fuses. 

RCSIDENCF.  RATES.  '  ' 

The  rales  for  residence  lighting  arc  12  cents  per  kw-hour  up 
to  30  kw-hours"  coiisuniplioii  per  tnotilh.  Where  a  customer's 
consumption  is  over  .K>  kw-hours  per  month,  the  rate  is  to  cents 
per  kw-hour.  This  would  make  the  customer's  bill  less  for  a 
consumption  between  25  and  .v>  kw-hours  per  month  than  f«r  a 
consumption  of  .|0  to  .yi  kw-h<uirs  per  month.  To  provide  par- 
tially against  this  discrepancy  the  consumption  lictwecn  28  and  30 


Fir..  .V— AU-EV  IMI.E  LINE  tTONSTRUCTION. 

is  figured  at  a  lower  rate  than  12  cents.  The  minimum  bill  is 
$1.25  per  month. 

VF.ARLY  RE.SInENCF,  tTONTUAtT. 

A  somewhat  unusual  contract  is  offered  to  customers  in  this 
.connection.  A  residence  owner  can  pay  $15  per  year  in  advance, 
or  in  otlier  words,  the  amount  of  his  minimum  monthly  bills. 
He  will  then  be  billed  yearly  for  all  energy  consumed  in  excess 
of  a  value  of  $15.  This,  it  will  be  seen,  gives  the  customer  the 
adx-antagc  of  .s<ime  saving  because  in  many  cases  during  titc  snni- 
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mer  his  consumption  will  be  less  than  the  minimum  bill,  while  and  organ  have  been  avoided  as  not  only  detracting  from  the 

in  the  winter  it  will  be  considerably  more.    Under  a  monthly  general  effect,  but  as  being  to'ing  to  look  at  through  an  evening 

payment  plan  he  never  pays  less  than  J1.25  per  month,  and  in  service.    The  illumination  of  the  choir  and  organ  is  obtained 

the  winter  he  will  usually  pay  considerably  more.    Under  the  from  Meridian  lamps  placed  high  up  as  in  other  paru  of  the 

yearly  payment  plan  it  is  possible  to  bring  the  average  payment  church.   For  pulpit  lighting  a  lamp  of  the  bunghole  type  is  placed 

per  month  down  almost  to  $1.35  if  the  consumption  is  small.  This  close  down  to  the  surface  of  the  pulpit  with  a  shade  fitting  closely 

plan  proves  popular.  over  it  so  that  the  light  shines  only  on  the  surface  of  the  pulpit, 

p.\«K  LiCHTiKG.  the  angle  being  such  that  there  is  practically  no  glaring  reflec- 

r.ti^.r^.  y.^u,;  .1,-  ~,  .     1.     J    •     .1.  °f  'he  light  from  the  smooth  surface  of  a  book  or  paper  on 

uesides  residence  lighting  the  company  has.  dunng  the  summer,  ul  it 


FKL  4.— P.\RK  WIKIN'U. 

a  very  desirable  class  of  lighting  on  its  residence  circuits,  namely, 
that  of  a  city  park,  which  contains  200  Meridian  Lamps,  each  of 
12$  watts.  Hig.  4  is  a  winter  view  taken  in  this  park,  showing 
the  way  the  wires  are  run  and  supported  on  unobtrusive  brackets 
from  the  trees.  The  lamps  are  screwed  in  water-proof  sockets, 
these  sockets  being  connected  between  the  outer  and  neutral  wires 
of  three-wire  secondary  mains  running  through  the  park.  As 
this  park  lighting  is  done  in  summer  when  there  is  little  com- 
mercial lighting,  it  is  .1  most  desirable  class  of  business.  This 
pafk  occupies  an  area  equal  to  about  two  city  blocks. 

WELL-LIGHTED  CHURCU. 

A  fine  example  of  good  illuminating  engineering  on  the  part  of 
the  company  is  to  be  found  in  a  large  church  recently  wired. 
The  church  had  been  previously  lighted  with  large  gas  chande- 
liers which  were  exceedingly  trying  on  the  eyeS-  The  company 
was  given  a  free  hand  in  designing  the  electric  lighting.  The 
principal  illumination  is  secured  by  small  clusters  of  Meridian 
lamps  with  sockets  pointing  straight  downward  and  placed  high 
up  on  beams  which  form  a  part  of  the  roof  architecture.  The 
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riG.  5.— COMP.MISON  OF  KEStpCNXE  AND  COMMEItCIAL  UGIITIXG. 

reflectors  on  these  lamps  throw  the  tight  downward  where  it  is 
needed,  and  their  frosted  bulbs  as  well  as  the  fact  that  but  few 
lamp<  are  placeil  in  a  cluster,  make  the  lighting  arrangement  easy 
on  the  eyev  To  bring  up  the  illumination  around  the  sides,  up- 
right wall  brackets  were  iiNcd  with  open  ••hades  of  a  type  which 
di<Tu<r<i  the  light  and  diMrihiites  it  principally  at  angles  below 
the  hfiri;i>ntal.  The  intensity  of  the  light  is  sufficiently  reduced 
by  the  ulnlies  on  the»e  «ide  wall  br.irkrtj  to  have  a  minimum 
tiring  effert  on  the  evr<.    I.am|i4  placrd  low  around  the  pulpit 


LOAD  CURVES  ON  KESIDENCK  AND  OTHES  BUSI.VESS. 

In  order  to  show  the  relative  importance  of  residence  lighting 
to  other  lighting  in  Wabash,  a  curve  has  been  plotted,  Fig.  $, 
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FIG.  6.— ENEBCV  OUTPUT  PER  MONTH  ON  ALTERNATING-CURRENT 
CIRCUITS. 


the  solid  line  of  which  shows  the  load  in  amperes  on  a  feeder 
supplying  residence  lighting  almost  entirely,  and  the  dotted  line 
the  load  on  a  commercial  lighting  feeder,  from  noon,  January  3, 
to  noon,  January  4.  The  voltage  is  1,000.  The  total  output  on 
the  residence  feeder  for  that  24  hours  was  S74  kw-hours.  On  the 
commercial  lighting  feeder  the  output  was  905  kw-hours.  The 
load  factor  is  much  the  best  on  the  residence  feeder.  Fig.  6 
shows  the  kilowatt  output  by  months  on  the  residence  feeder.  It 
should  be  explained  that  the  company's  motor  load  is  only  by  500- 
volt  direct-current  service,  so  that  the  outputs  given  represent 
lighting  almost  entirely. 

The  electrical  output  of  the  company's  plant  for  the  same  day 
January  3  to  4,  1906,  for  all  circuits  was  as  follows: 


S«ncs  tncan<i«t<rnl  lifhting  314  kw. hours 

.\llcrnatinK  current  rnidrnce  lighting  S74  kw  hours 

Allrrnaiint  cuireni  conmercial  lighting  903  kw  bour* 

Scio-vull  motOT  load  30»  kw  houn 

Dirrct  cutrcnl  wric*  MrccI  arcs  471  kw.houra 


Total   1,474  kv^hours 


The  influence  of  stores  being  kept  open  Saturday  evening  in- 
stead of  closing  at  6  o'clock  as  usual  is  shown  by  the  curve.  Fig. 
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FIG.  7.— LOAD  ON  COMMERCIAL  ALTIiJtNATING-CUBRENT  CIRCUIT, 

7,  giving  the  load  in  amperes  on  the  commercial  alternating-cur- 
rent circuit  for  34  hours  beginning  at  noon  on  January  6,  1906. 

ELECTRIC  FLATDION  iUSlNESS. 

The  company  has  between  30  and  40  electric  flatirons  in  use 
by  its  customers.  It  is  the  intention  to  push  this  business  actively 
and  put  irons  out  on  30  days'  trial.  The  iron  which  the  com- 
pany is  now  purchasing  and  putting  out  on  trial  is  the  PacifK. 
made  in  Los  Angeles,  and  was  selected  on  account  of  its  ease  of 
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repair  and  the  fact  tliat  i(  is  provided  with  an  inexpensiTc  in- 
▼erted  holder  to  that  the  iron  can  be  tucd  tot  hgjbt  cooking. 
ovrKxt  Am  ATRMmw  to  wumm*. 

One  very  creditable  thing  abuiit  the  company's  business  mrtbod* 
is  the  excellent  attitiuJc  miir.tained  by  clerks  in  the  office  toward 
the  public.  It  i»  sometimes  the  case  that  clerks  who  are  con- 
stantly meeting  the  public  at  the  window  of  a  public  aenricc  co- 


na  8.— cuo  rat  uron  or  Mxm  nsr. 


mpentkm's  oftce  get  wncoaiclouily  inM  the  halijt  of  beint  in* 
difcTcot  or  rude.  Tim  nay  be  partially  brought  on  by  littening 
to  unreasonable  oaoBpfatBlS.  Howmr  this  may  be,  the  corn- 
plainer  in  most  case*  believes  he  has  a  cau^e  of  grievance.  To 
handle  all  cujtomcrs  courteously  anJ  have  lliem  leave  the  office 
feeling  better  than  when  tlicy  canie  in  n  uuleed  a  fine  art,  but 
it  his  beef,  well  developed  in  the  Wabash  Water  &  Light  office. 

llie  company  has  an  oflke  on  oue  of  the  principal  btisinesi 
streets  and  maintains  an  attractive  show  window.  At  the  time 
of  the  visit  of  the  writer,  this  show  window  wa«  fitted  up  with  a 
pair  of  small  dark  rooms  with  sides  open  toward  the  street  for 
the  pinpote  of  ahowiac  the  eoaiiianti?c  vsloe  of  diSemot  («• 
leclwa,  SMHpfae  U  liualiiv  4nkw  $n  ^tft  in  At  mr  of  fbe 
aamgei*!  and  booUMf^ei'a  oAee.  Bade  of  tUa  h  the  alow  and 
repair  room. 

now  uovtiiie  amd  nuB  nan. 

The  ^ign  business  h.i^  Ven  little  developed,  but  an  SCthK 
sign  lighting  campaign  is  to  be  beguo,  probably  nndv  a  fDmi 




KIO.  9.— OfTicr  RF.CORa  OF  MtTEBS. 

of  contract  whereby  the  company  will  fnndsli  ■tgns  fiec^  iwl* 

ing  and  maintaining  thctn  on  a  two-year  contr.ict  .it  a  prioO  aofll* 
dent  to  pay  for  the  kw-hours  consumed  .ir.d  the  sign. 

mm  TESTING  A.ND  CARD  R£COXOS. 

The  eomtpaay  has  about  800  meters.  The  Weitingbotue  meter 
ia  sow  dw  Bttadard  mad.  Thaw  nctcsi  are  tifceii  care  of  and 
nad  by  one  aRteraan.  who  hrinfs  in  each  meter  for  teat  owe 


a  year.  Fig.  S  is  a  reprodoction  of  the  4  by  6-in.  card  used  in 
reporting  tests  on  meters.  The  teat  number  is  placed  at  the 
top  right-hand  comer.  In  connection  with  this  another  meter 
card  ia  tiacd  (Fig.  9),  the  latter  card  givinf  aa  office  ncoid  of 
the  OKtera  omed  the  OBBvaaif.  The  Mt  mmber  «d  the 
latter  card  refers  to  Oe  taN  OWl  Qtk-  B).  Widi  Ibe  MteT 
card  (Fig.  9}  is  k^  1  dUtoawr's  end  (Fig.  to),  oa  wUcfc  b 
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no.  iflL^-^tToitaara  itataR  cAan, 

hapt  a  record  of  eadi  cuatoBwr,  hb  iaataUaliaa  and  to  tmliat 
tiantfoimeiB  and  mains  the  meters  ar?  comwcted. 


rown  STATION. 

The  power  plant  b  a  conbined  w.iier  pumping  and  electric 
light  tution.  The  enginea  are  all  belted  to  a  line  abaft  from 
which  generators  and  water  worka  pnafa  are  bdted.  The  en- 
giiMe  ate  of  the  Cwliaa  type  There  are  two  waiter«ibe  a^d 
tiio  aheU-type  boOete.  Tlie  whole  omput  of  the  itatiofl  b  meaa. 
uaad  by  amttt,  electric  neten  behig  plaoed  on  the  bwMdiloard 
for  each  elaaa  of  acrvice  and  water  meten  being  nied. 

MBASirUMENT  OF  HOT  WAtBB. 

The  water  supplied  to  the  boilen  haa  been  heretofore  meaa- 
vrcd  by  meter,  hot  on  aocoant  o(  the  wdl-known  mirdbbility 
of  hot  water  meters  a  new  plan  b  about  to  be  tried.  The  feed 
water  pump  is  of  the  ootside  pecked  plunger  type.   A  small 

pmtip  which  has  a  capacity  exactly  i/io  that  of  the  feed  water 
pump  IS  to  be  connected  directly  to  it  so  (hat  each  stroke  of  the 
feed  wa:cr  pump  .uil  operate  the  small  pump.  This  small  pump 
will  pump  water  mto  a  tank  with  but  little  head  and  the  amount 
of  water  puir.ped  into  this  tank  multiplied  by  to  will  be  aiaUMMd 
to  give  the  amount  of  water  pumped  by  the  large  pump. 

The  evaporation  of  water  per  pound  of  coal  is  watched  very 
closely  as  there  is  considerable  difercace  ia  iSSerent  veioa  of 
the  InAaaa  eoal  used.  The  average  evaponiioB  It  yjij  lb.  of 
water  per  pound  of  coaL  Oa  aceooat  of  water  pompiag  and 
dynamo  drivitif  being  done  from  the  same  shaft,  the  Icw-bouTS 
per  pound  of  coal  cannot  he  determiaed.  Botleri  are  cut  in 
and  out  according  to  the  load  on  tht  station,  as  this  is  found 
more  economical  tha.n  running  boi'.ers  with  a  slow  fire.  The 
power  house  operating  force  consists  of  two  engineers,  one  fire- 
man and  one  i-oal  passer  in  the  daytime,  and  one  engineer,  two 
firemen  and  cnc  coaJ  passer  at  niicht.  The  reason  for  two  engi- 
neers in  the  daytime  is  that  repuirs  ,ire  made  then     The  pOVKr 

statioa  is  in  charge  of  Mr.  O.  H.  Young,  chief  engineer. 
Monm  nnnnsB. 

TIk-  nhiiivf  amount  of  motor  bussincss  <Iur,e  by  the  oampailiy 
h3«  bfcn  already  noted.    Motor  rates  are  as  follows: 

i.  tr,  V*-  per  En-:in^}i         ....■*«*• ...... 4 >^   Ctt    VI  kW*fcour 

t»7ii  to  ir-^  '^v  per  m>.<nib   ,  ,..,.4  cli.  Irw-bour 

}7S  to  7V^  prr  itl'iiU  ll       , .  ,  Ctt,  Vw-hour 

7$a  to  l,t;l  tw  ;".r  munlh   ......jH  Ct».  Icw-bour 

tJtT$  »Di  up  kw  per  m»utb  j  ctft.  kw-bour 

Ifo  WSMr  MN  to  nude  for  k»i  <Kin  Si  oo  pw  wSRlh. 

WHISTLE  CALLS. 

A  very  uaeful  wrftilda  iti  the  campany's  praete  b  that  of 
having  a  system  of  power  house  whMe  aigiiab  iar  the  officers 
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anil  principal  employes  of  ihc  company.  By  telephoning  ibe 
powrr  house  almost  anyone  connected  with  the  company  within 
hearuig  of  the  power  house  whistle  can  be  notifie<l  to  call  up  the 
general  offices  by  telephone  at  once.  In  this  way  ihc  manager 
an<l  men  can  be  brought  into  quick  coninuiiiicalion  at  any  hour 
of  the  day  or  night  when  they  cannot  be  rcichcj  otherwise. 

The  company  is  under  the  management  of  Mr.  T.  \V.  Mc- 
Namee. 


present  class  in  si/e.  The'c  Agurcs  and  the  careers  of  the  ;S6 
men  who  have  completed  the  cour»c  indicate  the  quality  of  the 
work  done  by  Prof.  Kyan  in  Cornell  University. 


Electrical  Engineering  at  Cornell. 

Electrical  engineering  has  been  taught  at  Cornell  University 
as  a  sub-division  of  mechanical  engineering  for  txVcnty  year*,  or 
since  the  accession  of  the  late  Prof.  Rolwrt  H.  Thurston  to  the 
directorship  of  Sibley  College  in  1885  The  founil.'ition  of  this 
«ork  was  laid  by  Prof.  \Vm.  A.  Anthony,  who  has  always  been 
keenly  alive  to  see  and  utilize  advances  111  the  science  of  physics, 
lie  had  Ik'cii  interested  in  the  applications  of  electricity  in  con- 
nection with  his  c<inrses  at  Cornell  and  as  so«in  as  the  state  of 
the  art  warranted  he  established,  in  1KK3.  a  course  in  .\pplied 
Klectricity.  This  was  naturally  a  .srientilic  cour.se,  and  led  to  the 
ilegrce  of  B.S.  in  electrical  engineering.  Four  men  were  granted 
this  degree  in  iWfj,  and  two  more  degrees  were  conferred  in 
lKt(6,  by  uhich  time  the  engineering  course  had  become  well 
established. 

.Although  not  an  undergraduate.  Mr.  James  G.  White  did  a 
great  deal  of  work  in  the  electrical  engineering  department  during 


nC.    I.— AM-.^RATf  S    ARKA.SUtO   roH   EXERCISE    IN  rONNECTIKG 
H.FfTRIC  RAILW.W  E'JLII'ME.NTS. 

Ihe»e  pioneer  years,  receiving  the  degree  of  Ph.D.  in  1885.  Three 
men  received  the  degree  of  M.K.  in  electrical  engineering  in  1886, 
one  being  Prof.  Krnest  MerritI,  now  »  di''tinguishe<l  physicist. 
.\notber  was  Mr.  George  H.  Diisinbcre,  manager  of  the  Geveland 
District  of  the  Wcstinghousc  Electric  &  Manufacturing  Com|>any. 
In  the  following  year  seven  men  completed  the  course,  and  among 
them  was  Prof.  Harris  J.  Kyan,  now  of  Stanford  University,  who 
afterward  succeeded  in  developing  tjie  course  to  a  remarkable 
degree,  and  who  was  head  of  the  department  from  1889  to  1905, 
a  total  of  fifteen  years.  Prof.  Dugald  C.  Jackson  completed  two 
years  of  graduate  work  in  1887.  He  had  received  the  degree  of 
b  S,  from  Pennsylvania  Stale  CoIlcRe  in  1885,  and  was  thus  pre- 
pared to  take  immediate  advantage  of  the  course  in  electrical 
engineering. 

Of  the  eight  men  graduating  in  1888,  several  well-knoun  names 
are  found,  including  Kdward  Caldwell,  manager  of  the  book  de- 
partment, McGraw  Publishing  Company,  and  I.  J.  Macoinlier,  of 
Westinghoiise,  Church.  Kerr  &  Co.  From  this  time  on  the 
classes  became  very  large  and  included  scores  of  men  whf>  are 
now  leading  in  practical  and  scientific  work  and  in  electrical  in- 
struction. The  numbers  continued  to  increase  until  181)6  and 
1897,  whetl  (*)  graduated  each  year.  .After  this  a  depression  oc- 
curred, in  common  with  all  other  schools,  as  was  shown  in  the 
exhibit  prepare'l  by  Prof.  B.  V.  Swensnn  for  the  Ijnd  Grant 
College  exhibit  at  the  I>onisiana  Purchase  Exposition.  .At  the 
present  time  the  rate  of  increase  is  ngnin  large,  as  is  shown  by 
the  fact  that  la>.l  ye;ir  78  men  completed  Ihc  course  .ind  this 
year  there  will  lie  |o8.  The  l.itler  figure  is  abnormally  large  and 
the  indications  are  ibiit  the  i-la..s  of  11)07  will  not  surpass  the 
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Per  cent  v( 
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61.. 

it.i 
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S3-' 
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6J.7 
S5.» 
S'* 
i7-i 
43-0 
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3'.S 
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7H6     .\ver»(r. . .  ,44.5 


•  Includes  <«o  ilrnrnt  <.f  It.  S.  in  E.  E. 

I  IncliMies  two  graiiuatrs  taking  undercriuliuilr  wortc 

The  accompanying  table  shows  in  detail  the  proportion  of  elec- 
trical engineers  in  each  class,  this  proportion  tluccnating  between 
J6.4  per  cent  and  bi.7  per  cent,  the  average  for  twenty  years 
being  44.5  per  cent. 

.As  IS  well  known  only  one  undergraduate  degree  is  given  in 
Sibley  College,  that  is  .M.K.  The  fundamental  features  of  all  the 
courses  in  the  college  are  the  same,  specialiiEalion  occurring 
slightly  in  the  junior  year  and  more  completely  in  the  senior 
year,  although,  even  in  the  latter,  many  courses  arc  taken  by  all 
students.  In  the  second  half  uf  the  junior  year  the  electrical 
engineers  take  a  course  of  four  recitations  per  week  which  pre- 
pares them  for  the  analytical  and  practical  study  oi  electric  cir- 
cuits and  machines,  and  which  is  continued  through  about  one- 
half  of  their  senior  year.  This  amount  of  preparatory  work  will 
soon  be  increased  to  include  elementary  laboratory  instruction. 
The  plan  of  the  senior  year,  as  far  as  electrical  instruction  is  con- 
cerned, consists  of  three  essential  divisions: 

(0)  l-aboratory  inslniclion  in  the  characteristics  of  operation 
of  electrical  machines  and  other  devices: 

(6)  .Analytical  study  of  meiho<l»  for  predicting  machine  per- 
formance ; 

(<■)  Graphical  study  connecting  the  work  of  the  laboratory  and 
the  classroom. 

The  senior  Laboratory  work  consists  of  approximately  60  ex- 
periments arranged  to  illustrate  the  nvMlern  electrical  applica- 
tions, each  experiment  requiring  three  hours  for  its  completion 
and  from  three  to  six  hours  for  the  preparation  of  a  report.  .A 
recitation  is  held  in  advance  of  each  two  experiments  in  order 
to  insure  a  proper  experiment.  .A  part  of  this  recitation  is  written 
so  as  10  insure  an  advance  study  of  the  assigiKd  text  prepared 
in  the  department.  The  laboratory  is  under  the  joint  direction 
of  the  Department  of  Exjierimental  Engineering,  headed  by  Prof. 
Rolla  C.  Carpenter,  and  the  £>epartment  of  Electrical  Engineering. 

The  analytis'al  work  is  founded  on  the  junior  course  and  it  is 
given  by  lectures  and  by  the  solution  of  practical  problems.  The 
modern  theory  of  each  ly|ie  of  machine  is  discussed  and  illustrated 
mathematically  and  gr.ipliically  and  the  student  is  made  ac- 
quainted with  the  appearance  of  machines  of  all  sizes  and  makes. 
The  lectures  are  merely  instnictions  for  solving  problems  which 
form  the  principal  part  of  the  work  and  upon  which  the  student 
puts  from  six  to  ten  hours  per  week.  In  this,  as  well  as  the 
laboratory  course,  the  student  is  directed  to  the  sources  of  correct 
information  in  the  literature,  and  he  is  encouraged  in  every  way 
to  familiarize  himself  with  the  best  books  on  engineering  subjects 
and  the  best  of  the  current  technical  papers. 

The  thir<l  phase  of  instruction,  and  the  one  which  is  in  many 
ways  most  important  is  the  drafting  ro<im  course  in  which  the 
theoretical  and  the  practical  instruction  are  blended.  .A  certain 
amount  of  time  is  spent  in  the  designing  room,  not  for  the  pur- 
pose of  producing  original  desigiss,  but  |o  plot  curves  froni  the 
laboratory  data  and  to  work  analytical  problems  bearing  on  the 
same  class  of  machines,  so  that  the  students  will  gain  confidence 
in  his  theory  and  so  that  he  will  be  able  to  fall  back  upon  actual 
results  when  the  theory  aftparenlly  fails.   .All  of  this  is  done  under 
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conipclcnt  in>iruction  aiwl  the  ri'*«li!»  have  U-m  fxci-iitioiially 
satisfactory. 

Up  to  the  midtllc  of  the  senior  year  the  work  deals  largely  with 
tundaini-nlals,  but  after  this  a  rrrtaiii  ainouiu  of  time  may  tie 
«pctu  in  advanced  study  of  electrical  applications.  Among  thi-se 
arc  applied  electricity  in  phvMCs.  electrochemistry,  electric  rail- 
ways, telephone  engineering,  generation  and  distrilnitinn  of 
electric  energy  and  the  design  of  electrical  machinery.  .\s  the 
preparation  of  a  ilioi's  is  optional,  many  seniors  prefer  to  siib- 
tliliilc  an  eaiiivalcnt  amount  of  time  in  these  advanced  electrical 
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courses  or  in  cotirses  of  a  similar  grade.  Thus  each  student 
goes  out  with  special  prcparaiion  in  srmie  subjects.  This  prep- 
aration is  not  intended  to  make  him  an  expert  in  any  specially, 
but  it  gives  him  an  appreciation  of  the  nature  of  the  specialty  and 
ot  the  manner  in  which  it  is  related  to  his  fiin<iatnetilnl  studies 

It  is  interesting  to  note  not  only  the  increasing  ninnhor  of 
student.s  iti  the  technical  schiH)ls.  but  also  the  amount  of  electrical 
instruction  given  to  each.  The  accomp.inying  cliagram  illustrates 
this  growth.    In  this  diagram  the  curve  .1  represents  the  number 


the  number  of  sludeiit-honrs  of  instruction  per  student  graduated 
in  electrical  engineering  rose  from  nine  in  1890  to  forty-two  in 
1905.  \ot  all  of  this  instruction  was  given  to  electrical  engineers, 
as  in  recent  years  the  non-electrical  engineers  have  in  large  num- 
bers taken  the  cleineiilary  electrical  courses.  However,  as  an  in- 
dication of  the  amount  of  work  done  by  the  department  the  cmii- 
parisoii  is  fairly  satisfactory.  The  corresponding  figure  for  igo(> 
does  not  allow  a  similar  comparison,  from  the  fact  that  during 
this  year  the  electrical  lalwratory  work,  formerly  given  by  the 
Department  of  Physics  has  been  transferred  to  Sibley  College. 
Also  during  the  present  year  for  some  unknown  reason  the  nuiu- 
l>er  of  seniors  grailuating  in  electrical  engineering  forms  an  un- 
usually large  pruiHirtion  of  the  whole,  and  it  is  also  large  com- 
pared «itU  tile  total  amount  <)f  instnictioii  given.  The  value  of 
39.4  student-hours  per  student  graduating  indicates  th.H  the 
junior  classes  are  not  as  large  proportionately  as  during  last  year. 
They  arc  more  nearly  in  line  with  the  natural  growth  as  indicated 
by  the  chart. 

.Sible>  College  has  for  a  long  time  5upi>ortcd  a  successful  elec- 
trical society  managed  entirely  by  the  students.  This  society 
now  meets  once  a  month  in  comfortable  quarters  away  from 
the  college,  and  the  members  discuss  general  topics  of  interest  to 
themselves.  In  some  years  lectures  by  faculty  members  and 
others  were  given,  but  lh»  present  plan  is  found  to  be  much  more 
satis i.-ictory.  There  are  also  monthly  meetings  of  the  local  brancli 
of  the  A.  I.  K.  K.  which  are  largely  attended,  and  these  meetings 
are  greatly  enjoyed  by  the  students,  who  thus  come  into  touch 
with  actual  practice.  There  are  always  present  student*  and 
teachers  x\ho  have  ha<l  actual  experience  with  the  subjects  pre- 
sented which  enable  them  to  contribute  materially  to  the  dis- 
cussion. .Xs  the  function  of  these  meetings  is  more  thoroughly 
understoo<l,  they  have  liecome  less  formal  an«l  more  enjoyable, 
and  they  supplement  the  class  instruction  in  a  helpful  manner. 
.•\s  in  the  case  of  the  electrical  society,  the  meetings  arc  held 
away  from  the  college  in  order  to  remove  the  classroom  restraint 
which  would  otherwise  be  felt. 


no.  3. — APPAKATUS  AUtANUED  fOti  MOTOR  TEST. 


riC.  4.— APPARATUS  ARRANGED  FOR  TRANSFORMER  TEST. 


graduated,  B  the  hours  of  instruction  in  required  and  elective 
courses,  and  C  the  hours  of  instruction  in  required  courses.  The 
unit  in  which  the  amount  of  instruction  is  measured  is  the  "stu- 
dent-hour." a  term  which  requires  some  explan.ition.  .-X  uni- 
versity lujur  at  Cornell  is  the  amount  of  instruction  for  one-half 
year  represented  by  one  lecture  or  recitation  per  ueek  or  by  two 
and  one-half  hours  in  a  laboratory,  shop  or  drafting  room.  Each 
course  is  rate<!  at  a  certain  number  of  hours  per  term  and  each 
student  is  expected  to  complete  approximately  eighteen  of  such 
hours  per  term.    By  reference  to  the  chart  it  will  be  noted  that 


The  Department  of  Electrical  Engineering  is  in  charge  of  Prof. 
H.  If.  \orris,  who  served  as  superintendent  of  the  electric  rail- 
way test  commission,  which  conducted  an  exhaustive  series  of 
tests  on  railway  equipments  under  service  conditions  during  the 
Universal  Exposition  at  St.  Louis,  Mo.,  in  1904.  Prof.  Norris 
was  engaged  as  special  expert  in  connection  with  the  reorgani- 
zation of  the  .American  Street  Railway  .Association  in  1905.  The 
experimental  work  of  the  Department  of  Electrical  Engineering 
is  under  the  immediate  direction  of  Assistant  Professor  V. 
KarapetofT. 
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The  Deprecktion  of  £l«ctiicd  I^operdei. 

Prof.  C.  W.  Bis»e1I,  of  Ames,  Iowa,  read  »  paper  at  the  conven- 
tion ot  -.hi-  Inwa  Kltrclrxal  Associatinii,  Dts  Moiiir>,  April  19, 
1;^),  oil  Ir.f  ;ii>ii%r  iiibjccf.  The  following  were  s<i:ne  ot  the 
points  he  Inonjjlit  out : 

As  a  pielimiiiary  to  the  preparation  o£  this  paper,  ibe  writer 
tent  to  each  member  of  the  atfodation  a  letter  propofuuiiac  and 
asking  replies  to  rhi-  following  inquiries: 

t.  Ia  computing  the  total  co;t  of  your  output,  do  you  make  al- 
lownee  for  depreciation  ? 

n  If  the  antwer  to  Na  i  is  affimiativet  how  much  depreciation 
do  yew  diarge  olF,  and  hew  do  jnMi  arriTe  at  fhi<  anoant? 

3.  How  do  vuu  inveit  vjtir  sinking  fund' 

i  waily  replies  were  received.  Three  answered  questions  1 
and  3  in  the  negative  without  explanation  or  other  sign  of  in- 
terest in  the  matter  and  Ihcy  of  coarse  gave  no  answer  to  que*- 
lion  a. 

Pour  monberg  aneewed  v^eitioB  Noi,  I  in  the  ncgitive,  but  ex- 
pla&Md  that  cnctuaetaiieei,  sndi  as  pressure  for  ^vtdends,  pre- 
vented the  practice,  or  regretted  that  extensive  renewals  of  de- 
teriorated property  had  prevented,  or  that  the  plant  was  not  yet 
old  enough  to  be  atfcctcd  hy  depreciation;  but  all  foUT  evidently 
appreciated  the  importance  ot  the  subject. 

Two  members  took  issue  .igmist  the  recognition  of  depreciation 
as  an  account  to  be  considered  in  making  a  true  tiook  sno»ing 
of  the  property.  Attention  will  be  called  to  these  arguments  later. 

One  member  answered  questioa  No.  i  in  the  aAnnative  and 
Na.  3  ia  die  aegatiw  and  evklcatly  coofnicd  daprei^tkMi  and 

The  rcmalader,  ten  ia  mmiber,  gave  alBmntive  and  mare  or 
late  eompleie  answers  to  tha  three  Invuifiab  uiA  QBOtatlDna  from 
the  letters  are  here  presented. 

I.  "We  set  aside  about  5  per  eaut  of  gtoaa  liiveatiiieBt  eadl  year 
for  maintenance  of  propertir.'' 
a.  nVc  vae      repliccmeat  valve  of  the  phirt  eqavoMiit  aa  a 

base  on  which  to  figure  depredation.  .  .  .  The  fond  derived 
from  these  amounu  is  deposited  in  the  bank  as  a  time  deposit 

and  draws  interest.  It  can  only  be  withdrawn  by  consent  of  our 
board  of  directors,  ,\11  amounts  rcaliicd  from  sale  of  replaced 
machinery,  scrap,  wire  or  any  part  of  OUT  equipment,  is  credited 
to  this  accouot.  Sinking  fund  is  for  bond  redemptioa  only." 

3.  'Vtm  the  artnal  eoat  of  «m  fiaat  we  figure  a  depraetaiioQ 
of  8pcr  oeatand  invest  the  aflMuat  whan  we  eaa  find  aod  recdve 
the  best  interest  rate." 

4.  "Giarges  of  8  per  cent  annually,  investing  not  to  exceed  one- 
bail  m  improvemeau  and  the  belaoce  in  the  hank  at  4  per  cent 
per  euram  far  icptaecmenti." 

5.  "We  fisute  6  per  cent  for  depreciation  in  tj:::;  i:ti;i.;  'I  r  i  i^- 
of  energy,  but  have  never  been  able  to  create  a  sinking  suud  to 
take  care  of  the  itan.  We  eantider  6  per  eeat  a  low  figate;'' 

6.  "We  <*««a  5  per  cent  of  our  total  bwaaliiMat  eadi  ym  for 
depredatioa.   Tea  years'  experience  diowa  Aat  thia  ii  not 

enough,  and  hereafter  the  charge  will  be  7  per  cent. 

"Depreciation  is  the  one  thing  that  makes  electric  lighting  in  a 
small  town  a  poor  business." 

7.  "As  a  role  electric  instaUaiion  is  without  sufficiait  capital. 
They  soon  find  themselves  face  to  face  with  the  proposition  of 
pravtdlag  for  their  exteoaions  and  depredation,  and  at  the  same 
time  nwcc  the  eapectationa  of  the  alodihddeta  for  dividends.  It 
has  heen  our  cnstoo  to  pot  auSdent  mootf  into  the  plant  each 
year  hi  the  way  of  r^rs  to  mabMahi  ita  vaihie.  The  objeetion 
to  this  plan  of  providing  for  depreciation  is  that  it  is  not  uniform. 
One  year  we  have  little  or  no  repairs,  while  next  year  the  repairs 
are  excessive. 

"In  the  present  state  of  the  business  I  should  think  a  fair  al- 
lowance for  depreciation  would  be  from  eight  to  ten  per  cent 
on  the  cost  of  construction.  While  it  is  true  that  electric  ap- 
paratus as  built  to-day  perhaps  has  a  life  of  more  than  ten  years. 


aiOl  in  the  readljustmcnt  of  things  occasioned  by  the  growth  and 
development  of  the  business  and  the  growth  and  devdopaient 

of  appliances,  our  ll.l^l  e.xperiericc  will  indicate  that  we  wfll  niely 
ever  use  a  piece  oi  inacbinery  more  than  ten  years. 

"We  believe  that  a  fixed  per  cent  on  original  cost  should  t>e 
placed  in  the  sinking  fund  each  year  to  provide  for  depreoation, 
and  that  this  sinking  fund  should  be  invested  to  the  best  possible 
advantage;  but  we  tlunk  you  will  find  very  few  companies  in 
this  State  providing  «  ainhing  fand. 

"It  ia  not  wise  for  a  manager  tn  omkwlc  this  item  became  it 
ia  aoBMlh^  dmt  nmsi  be  pimrided  for*  and  lAile  he  aiar  he  aMc 
to  evade  it  for  a  flaw  yean^  it  wiU  finally  piesent  iladf  hi  an 
aggravated  h>rm  and  there  it  no  escape." 

8,  "We  had  no  bonded  indebtedness  until  May,  iy04,  when  a 
mortgage  of  $650,000  was  given  to  secure  a  bond  issue  in  like 
amount  The  entire  proceeds  from  the  sale  of  bonds,  with  an 
additional  $100^000  advanced  hr  the  atoekholders  on  the  cobp 
pan/s  note,  was  put  into  the  reconnructiaa  ot  the  property. 
The  phgmieal  cooditioa  of  the  plant  predona  to  the  raeonatmction 
was  exceedingly  bad,  and  the  enlte  UKame  waa  required  for  re- 
pairs and  opcratioa.  leaviag  no  suplns  for  Addenda  or  other 
purposes. 

"Under  Article  XIII  of  the  general  tmst  deed  the  following 
provision  is  made  for  a  sinking  fund: 

"  'A  sinking  fund  shall  be  created  and  maintained  during  tiie 
nneancelled  existence  of  tUa  mottgage  for  the  pognmeDt  ia  part 
of  the  principal  of  die  bonds  hereby  aecttred,  and  shall  eoaaiit  ot 
the  payment  in  die  sum  of  $15,000  on  the  30th  day  of  April  in 
each  year  OB  and  after  April  30,  igo8,  by  the  company  to  the 
trustees,  whidi  annual  payment  nwnpany  agrees  to  anlw  to  dK 
trustees.' 

"'It  is  further  pnnidfj  that  the  trustee*  -.hrill  hold  the  annual 
payments  iint:]  the  dishursfmcnl  thereof,  allowing  the  company 
interest  thereon;  this  interest  to  be  .idded  to  the  sinking  fund 
annually.  The  money  so  accumuiaiing  shall  be  used  from  time 
to  time  for  the  purchase  by  the  trustees  of  the  bonds  as  a  price 
not  to  exceed  5  per  cent  par ;  the  bonds  so  purchased  shall  be  can* 
celled  and  delivered  to  the  company.' 

"You  win  note  that  the  amind  payment  of  the  li&ooo  ia  not 
effecdve  nndl  igoB.  We  are  with  die  enmmentrmwH  of  the  year, 
however,  dufgbg  off  aa  per  cent  cf  Ae  graes  reedpii  each 
month  to  deprecbtkm  and  mainteneneb  From  thia  amonnt  we 
snhtriict  the  actual  itiaiatenance  coat  fOT  (he  nUHItl^  fha  Vlf^ 
being  charged  to  depreciation. 

"In  my  opinion  there  are  few  companies  in  the  State  which 
have  a  broad  provision  far  depreciation  and  sinking  fund.  This 
provision  should  uiido^ibtedly  be  made,  otherwive  at  the  expira- 
tion of  the  life  of  the  bond  issue,  the  property  will  be  sadly 
depreciated  in  value  and  no  ftmds  in  hand  to  put  the  same  in  the 
physical  condition  which  attained  at  the  issuance  of  the  bonds. 

"Capital  is  becoming  more  intistent  that  sinldng  fund  provi- 
siona  be  made>  altbongb  the  msjorify  of  bond  issnes  now  in  effect 
carry  no  sneb  providon." 

The  above  quotationa  and  «her  bfonnation  contamed  in  the 
letters  of  the  members  who  believe  In  and  practice  the  recog- 
nition of  depreciation  as  a  factor  in  central  station  finance  arc 
from  cities  of  from  3/X)0  to  so,^xx>  population  widely  distributed 
over  the  State.  Evidendy  some plant  managcTS  are  n*''*«g  hard 

ijver  the  question. 

Relereiice  has  been  made  !o  members  presenting  arguments 
.igainsi  depreciation  as  an  element  of  productive  cost.  One 
member  writes,  "In  regard  to  depreci.iiion,  I  will  say  that  I  differ 
from  roost  people  on  this  subject.  We  do  not  charge  off  any 
d^redation.  When  any  part  of  onr  nndinierr  fhret  out  we 
repair  it  or  replace  it  with  new  and  dmgie  it  to  eayense.  If  « 
pole  is  decayed  and  unsafe  we  replace  it  with  a  new  pde  and 
charge  it  to  expense^  and  SO  On  through  fbe  antite  ayslem.  In 
thi<i  way  we  pay  for  our  depreciation  m  it  comes.  We  classify 
our  accounts  to  a  certain  extent.  We  have  an  account  for 
meters,  transformers,  fo.i;.  repairs  to  boilers,  station  supplies, 
equipment,  etc.  Meter  rep.ijrs  arc  charged  to  expense,  and  new 
additional  meters  are  charged  up  to  meters.  A  new  meter  to 
replace  aa  old  one  is  dianged  to  expenab  Same  with  trans- 
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etc  Amnnlly,  or  u  often  as  desited,  we  can  balince 

op  our  accounts  and  see  how  we  stand." 

But  he  concludes  with  this  statement,  "If  a  plant  is  making 
more  than  a  fair  dividend  I  would  sL-t  mide  some  of  it  for  a 
mplus  and  put  it  in  a  good  bauk  at  interest  Then  in  case  of 
a  bnsakdown  or  exieaaioB  of  pbat  there  woald  be  aome  remiy 


It  would  seem  a«  thongfa  the  Ian  statemetit  qualifiea  materially 

the  non-beticf  in  depreciation  ac-rmnts  and  that  the  writer  really 
vrould  charge  otf  dcprccwtion  if  his  business  would  pay  hiin  well 
enough  to  enable  hint  to  do  Sf. 

Another  member  writes,  "If  a  plant  is  earning  sufficient  money 
to  tailce  care  of  the  maintenance  which  moat  inclade  all  t^tafiC- 
■lents  and  rmcwal^  and  mtereat  on  the  hweatimn^  and  haa 
anything  left  it  would  seem  better  to  pay  it  to  the  ttoddudden 
in  extra  dividends  (fian  to  nii;  the  risk  of  holding  it  in  a  sinking 
fund.  Keeping  ihe  fund  &aicl>  would  be  a  problem.  Keeping  it 
profitably  invested,  still  more  of  one ;  but  when  it  is  paid  to  the 
itockbotders  as  it  accamnlates  all  thia  i«  avoided." 

To  this  view  of  the  case  tfwre  nifht  be  pteseoted  the  ^tNitioBj 
How  will  these  same  stockholders  fret  if  extraordhtary  eKpcnac^ 
such  as  replacing  obsolete  equipment,  necessitate  an  assesament? 
and  how  much  worse  will  their  heirs  or  assigns  feel  who  have 
not  directly  received  the  previous  large  dividends?  Is  it  not 
better  to  autkipate  atich  »  continfency  by  haviof  i  fund  to 
meet  it? 

The  author  then  takes  up  the  theoiy  of  deprceiatioii  ealctda- 

tions  as  laid  down  by  Mathescti  in  hi5  book  on  "Depreciation  of 
Factories,"  and  fi^jures  on  a  concrete  example  of  factory  depre* 
ciation^  lie  also  quotes  percent.iKC'i  of  depreciation  from  Daw- 
son's "Engineering  and  Electric  Traction  Pocket  Book." 

Aa  to  to  method  of  inveatnunt  of  ibt  depredation  ahdciiit 
find,  (here  are  aevanl  cvenm  for  ready  inoiiey.  Improremeiita 
n  the  plant  or  exten^na  are  legitimate  if  they  will  pay  the  in- 

\r:'  A  rthirh  the  annuity  is  based.  Otherwise  not.  A  line  lO 
l).ock->  long  to  supply  light  to  one  or  two  houses  at  the  end 
would  not  be  remunerative  enough  for  this  purpose.  It  should 
be  constantly  borne  in  mind  that  the  depreciation  allowances  are 
'  each  specAfe  end  their  «ae  for  oAer  purpoaea  shooM  not  be  (ol- 
crated. 

Repairs  and  maintenance  must  be  n^niui  t*  dflttaet  from 

dtpreci.itinn  sinking  fmul,  and  it  is  neccaaary  that  they  be  other- 
wise provided  for. 


Test  of  a  Curtis  Turbine  at  Waterloo,  Iowa. 

At  the  Iowa  Electrical  Association  cenvcnlion  at  Des  Moines, 
April  i8,  figures  on  the  official  test  of  a  jiDo-kw  Curtis  steam 
tnrbo-altemator  at  Waterloo,  Iowa,  were  gi\en  by  Austin  Burt, 
sqpcrintendent,  and  Nida  Christensen,  chief  engineer  of  the  elec- 
trical department  of  the  aticena'  Gaa  ft  Electric  Company,  in 
■rhich  company's  station  the  turbine  was  installed.  The  teata 
were  carried  on  entirely  by  the  operating  company.  The  aMtm 
consumption  was  determined  by  weiflJiiiiB  the  eondcused  water. 
The  report  is  as  follows: 

The  turbine  is  of  the  latest  fonr-stage  type  and  was  ptaeed  in 
acnicc  February  9, 1906. 

Steam  is  supplied  at  150  Tb.  pressure  widiout  aaperhcat>  and 
efficient  means  is  emiiloycd  fur  removing  moisture.  The  step- 
bearing  is  furnished  with  water  under  300  lb.  pressure  by  a  pair 
of  duplex  ininips,  one  being  lirid  in  reserve.  No  accumulator  is 
OMd.  Oil  for  the  middle  and  the  top  bearings  is  supplied  by 
ImB  duplex  pumps.  The  condensing  apparatus  is  of  the  surface 
tjft,  and  tiie  air  pump  is  of  the  Edwards  type,  and  is  driven  by 
a  ta-hp  motor.  A  centrifugal  pump  driven  by  a  30-hp  motor  is 
tniployed  for  ivpplying  circuhuing  water  to  the  tubes  of  flie  eon- 

Tbe  OOOdensed  water  for  measurement  w  as  di.schargcd  into  a 
iMk  arranged  with  compartments  so  that  the  step  bearing  water 
CM  be  titken  from  the  first  compartment  and  retuned  to  it^  thus 
tliminating  entirely  the  correction  for  the  slep^bearing  water. 

Exciution  current  is  furnished  by  a  25-kw  horiiootal  Curtis 


lurfao-exdter,  the  steam  from  which  is  used  for  heating  feed 
water  in  an  enclosed  heater.  The  steam  from  the  feed  pump  is 
also  used  in  the  same  heater.  By  means  of  by-pass  valves  it  was 
possible  to  determine  the  steam  consumpti  11  f  1  1!.  of  these 
auxiliaries.  The  steam  used  by  all  of  the  step-bearings  and  the 
oil  pump*  waa  condensed  by  coils  immersed  in  cold  water,  and 
thtta  the  aasonnt  of  staam  wliich  waa  oonaumed  fay  theae  pumpa 
was  ascertained. 

All  cf  the  in^li  uitients  .md  weighiuf;  sca'.es  were  carefully 
checked  and  cslibrated  before  the  test  and  may  be  relied  upon 
within  one  per  cent. 

The  conditions  ot  the  test  are  as  follows:  First,  oae-balf  load; 
second,  variable  load ;  third,  full  load;  foMith,  50  per  cent  ovef- 
load.  (All  without  auxiliaiics.) 

The  normal  toad  on  the  station  yaries  from  joo  kw  to  500  kw, 
and  a  water  rheostat  was  provided  in  order  to  secure  sufficient 
iuaU  fur  uvcrload  test  and  maintain  uniform  operating  conditions. 

Following  the  tests  on  ihc  turbine  a  series  of  three  tests  was 
made  on  two  reetpracating  engine-driven  units:  Theae  imtta 
are:  One  4SO-I9  eroaa-eaawoand  condensing  Buckeye  engine, 
direct-connected  to  a  yio-kw  General  Electric  alternator.  One 
aoo-hp  craaa-compound  condensing  Buckeye  engine  direct-con- 
nected to  a  133-kw  General  Etectiic  altemalint-eumNt  gen- 
erator. 

The  condenser  for  this  equipment  is  of  die  Wheeler  admiralty 
^rpc^  widi  water,  atenm  and  air  pistons  on  one  tod.  Theae  unita 
are  exeilcd  by  tSe  turbine  exciter.  The  conditioni  of  die  tests 

are  as  follows:    First,  300-kw  engine  a!oiic.  full  lo.id;  second, 
both  engines  in  parand,  full  load;  third,  both  engines  in  parallel, 
%-nriable  load    In  ench  of  these  testS  no  acotmnt  WIS  taken  of 
the  steam  used  by  the  auxiliaries. 
The  results  of  these  various  tests  are  as  follows: 
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The  \acuum  under  column  E  is  .ibsolutc,  and  the  steam  per 
kw-hour  under  column  G  is  connected  for  moisture  and  vacuum 
on  the  basis  of  1.35  lb.  for  each  inch  of  variation  from  aS  in. 
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In  T.'ibte  II  will  bi-  fouiitl  the  combined  results  of  the  gencr.iti  r 
and  auxiliaries  together  with  totals  used  per  kw-hour.  The  re- 
aults  are  all  referred  tu  the  kilowatt  load  on  the  generator,  thus 
giving  the  relative  amount  of  steam  req,nired  to  operate  each 
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Ithaca  Meeting  of  the  American  Electro- 
chemical Society. 

Tlie  iiinih  gi-inr;il  tiiirciiitK  of  the  American  Eleciroehemlcal 
SiK-itty  w;i*  lu'lil  in  lihacA.  N.  Y.,  trom  M.iy  i  to  3.  In  our  l:<sl 
is-iic  mention  «as'  ni.iclc  of  tlic  iact  that  tlie  first  m-smoU 
opened  by  a  fclicitoiiii  'ii)ccch  ol  tlu'  president  of  Cornell  I'ni- 
ver'-ity.  Dr.  Scliiirin:inn.  who  |H>iiite(l  out  tlie  intere>t>  which  Cor- 
nell University  ant]  the  Ameriiitn  Eleelroeheiinc.d  .S<iiKly  h.ive 
in  rotnnwn  in  applying  stienee  lo  the  tvelliare  01  in:inkiiiil.  I'rof. 
Ruta:i  11  rij  i:eil  a*  president  of  the  Mciety. 

Ill  lite  ibon  iMsmeM  meeiing  of  the  Mckty  which  followed,  the 
rc»ttil»  of  the  eleclMi)  of  oliicvr»  were  annoanccd,  Mr.  Carl  Hcring 
luivinc  been  dwMn  precideni.  Some  other  aniioniioeniemt  «f 
general  mtcreit  iin4e  daring  ihe  iottcming  days  were  to  the 
effect  that  the  Frcnid  prize  for  a  paper  on  rare  meiala  ha*  been 
Riven  to  Mr.  Gin.  of  Paris,  and  that  the  first  grattt  of  Stoo 

ont  of  the  50<ietv's  finvls  for  special  revearch  work  h.is  heeti 
awarded  to  Dr.  Liiicuhi,  ul  the  Univenily  of  Illinois,  for  an  iu- 

vesifKaiioii  on  ihc  clcctfotytic  oorrosiontof  bra»  and  special 

hrtm/ei. 

rile  mornings  were  <levoted  to  the  reading  and  discussion  of 
INiper^,  the  afternoons  |i>  visits  and  excursions  On  the  atlcrnoon 
of  May  i  the  chemical  laNiratory,  the  dynamo  laboratory,  the 
engineering  lal)onitorict  and  shops  of  Cornell  University  were 
visited  On  -May  3  exctir»ioiis  were  made  !•)  the  filtration  pl.int 
of  the  university,  to  the  hydraulic  laboratory,  the  poivcr  plant 
in  the  gorge  and  to  the  tivorfci  of  the  Ilbaes  Gm  Cominny,  while 
in  the  afternoon  of  May  4  an  excnriion  was  made  to  the  very 
interesting  works  of  the  Remington  Snh  Company. 

On  ihe  evening  of  May  a  a  most  enjoyable  smolcer  was  held 
fn  Ihe  rooms  of  the  Town  and  Gown  Club,  while  the  nejrt 
night  a  snbscriplioii  dinner  was  <'erved  at  the  Ithaca  Hotel,  Mr. 
H.  B  Coho  distingnishiiig  himself  as  loailmaMer. 

On  the  aileriiooii  and  rvrniiiK  '"if  M*.v  3  many  of  the  Klectro- 
eliemical  Six-iely  parly  atleiiiled  a  lecture  of  Mr.  K.  O.  .-Vcheson 
on  "Diseovcry  and  Invcniinn"  in  the  Sihley  lX>nie,  while  m  the 
evening  of  the  same  day  Dr.  Wiley  lectured  on  some  special 
points  of  the  pure  food  pr(>h1cm. 

The  general  feeling  of  good  fellowship  and  the  excellent  quality 
of  most  of  the  paper*  presented  rendered  the  Ithaca  mectfaig  one 
of  Ihe  mott  anccessful  one*  in  the  hbleiy  of  the  society. 

tn  the  fMfowinfc  we  fiive  eraieise  abstracts  of  all  the  papers  pre-, 
sented  in  the  afteniooii: 

AN  iKsraucrivK  laboratohv  ExrmiMENT  in  ArrtiEi*  o-Ecrao- 

CSBHISfaY. 

The  first  paper  of  the  session  of  May  2  was  prcMmted  by  Prof. 
\V.  H.  Walker,  of  the  Mawachiisett*  Instittitc  of  Technology,  who 
pointed  i>llt  that  one  of  the  tm^i  important  fiini  n  r;.  of  a  lalvtra- 
loty  experinieiil  in  ajipliid  cherni»iry,  a*  ilis.iiiiKiiished  fr'>in  an 
«  \1M  -  iiii'  in  in  ;»eiieral  or  pure  ehriiiistry.  is  to  enable  the  student 
to  .ii.«|mie  an  eeoiioinie  iMiiiit  of  stew.  The  principal  rctpiire- 
ment-  of  experiment-  of  this  nature  for  laboratory  work  were 
♦liscnssed  and  a.s  an  e.vample  of  a  method  meetinK  the  chief  re- 
quirements more  or  le-s  (K-rfectly  was  mentiomd  the  prejiarrtion 
of  bleaching  liquor  by  the  electrolysis  of  brine  without  a  dia- 
phragm. 

The  author  described  m  detail  how  to  arrange  the  expeiitnents  ^ 
relating  to  this  prohlcm  and  how  to  plot  inaiiructive  cnrves  from  ' 
the  experimental  results.  The  laM  of  these  curves  gives  the  cost 
of  the  proccm  .ind  the  minimtim  point  of  the  curve  iiidie.i(e»  the 
Iwsl  conditions  vinder  which  the  process  may  be  carried  out.  Dr. 
Walker  rrcontmrnded  the  divisiou  of  a  cla-s  of  stiideiKs  into 
dirTrrrnl  Kioups  working  under  different  conditions  and 

the  filial  <iuiniiianieatiim  uf  llic  wivile  work  of  the  clats  in  curves 
to  as  to  find  the  bcsl  possible  method  of  operation. 

^oMc  rtiKrtin.es  or  tmk  acsiitTua  fuknact.  msi>..N' 

•\  luxhK  rii.itfieiiiiMc.il  paper.  makiiTK  free  U4c  of  calculus, 
«a«  preMiii.d  mi  ihi^  -mI,!,-,  !  by  Mr.  C.  L.  Collens,  Jr.,  wboie 
,ni.-i1vsi*  re^tilied  in  ihc  fnllowing  practical  conclusiona  for  the 
de-ixn  of  electric  rvsi^tatiee  fiim«icv«  hi  which  ihe  current  pa*9ei 


through  the  resistor  only.  Increase  as  far  as  pi>s«ib]e  the  ratio 
that  the  surface  of  productive  heat  diffusion  bears  to  tbe  surface 
of  non-prodnciire  heat  dtlfusiaa.  Increase  tip  to  the  economical 
commercial  limit  tbe  rate  of  energy  supiply  per  unit  of  surface 
of  prodactiw  beat  diffusion.  Avoid  as  far  as  possible  in  tbe 
furnace  design,  shapes  or  conditions  wliich  give  lines  of  How  of 
heal  which  are  widely  diverjfing.  Surround  the  productive  zone 
of  the  furnace  with  Mi.ii'  r-.  iN  .\  .k1i  are  as  refr.ictory  as  pos-ible 
ImiiIi  as  reRards  thenn.t.  coudui  uvity  and  thermal  capacity,  and 
which  will  •(till  withstand  the  conditions  to  which  they  are  e.\ 
priscil.  'I  he  application  of  the  principles  evolved  in  the  matlie- 
matical  analysis  to  actual  design  of  various  electric  resistance  fur- 
naces formed  the  conclusion  of  the  paper 

A  I'  .i  '  '  "  ''"^  subject  by  .Mr  I.auiar  l.yiiilon  wa-.  then  pre- 
sented III  abstract.  The  autlior  iuted  lltat  tti«  ordinary  formula 
for  the  reaction  In  the  lead  cell  accordti^  to  which  two  molecules 
of  lead  sulpbate  and  two  molecules  of  water  are  formed  during 
discharge  from  one  molecule  of  lead  peroxide,  one  of  lead  and 
two  of  sulphuric  acid.  But  hi  practice  it  appears  that  the  higher 
the  rate  of  diteharge  the  lest  is  die  abstraction  of  sulphur  and 
oxynen  from  the  clectr<iiyle  between  the  plates  and  the  -mailer 
its  diiniiuition  in  density.  This  fact,  however,  docs  not  citn- 
iradicl  the  above  theory  since  the  elecirolyte  which  undergoes 
the  chemical  reaction  is  essentially  that  acid  which  is  contained 
ill  the  |>ores  of  the  plates  and  not  oiil  -nli  bi  [.m.i     the  two  plates. 

Tlic  aullii'r  then  discussed  at  .some  length  the  best  density  in 
Storage  fells.  This  depend*,  of  course,  on  other  factors.  For 
instance,  a  plale  in  which  the  active  material  is  thin  and  \ery 
IMiroiis.  gives  the  maximum  amp -hour  ctTiciency  w  ith  an  ele<-- 
irolyle  of  lower  deitsity  than  a  plate  with  a  thidc  layer  of  active 
material.  The  proper  theoretical  denshy  of  the  electrolyle  for 
any  cell  is  that  which  will  most  nearly  average  1.224  specific 
gravity  (nuximnm  of  conductivity)  throughout  the  range  of 
operation.  The  author  further  gave  a  formula  for  computing 
ihe  qnantily  of  electrolyte  required  in  cells.  Tbe  paper  was  con- 
cluded by  the  following  InUe  gmng  tfcragct  of  letieial  practice 
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ELCL-miLYTtC  ooaaosioN  »f  stkucti'ral  .  srcu. 

in  the  United  States  concemini;  the  electrolyte  in  storage  cells, 
its  initial  and  temiinal  densities  and  average  quantities. 

•A  iKipcr  by  Mr.  Maximilian  Toch  deals  with  the  important 
(itoblein  of  proteeliiig  the  steel  structures  >if  buildings,  etc, 
aKaiiisI  llie  eltYtrolvtic  effects  of  >lray  currents.  While  such 
destruction  goes  on.  the  author  emphasized  that  it  is  not  nearly 
:is  b.id  IS  some  petiple  think.  He  had  made  extended  tests  in 
whirh  two  pieces  of  steel  of  known  high-grade  quality  %vere 
immersed  in  wet  earth  and  a  small  current  fn>m  an  outside 
source  sent  fram  one  plate  to  the  other  for  a  long  period.  In 
every  case  ihe  anode  plate  ni*ls  very  rapidly  while  the  cathode 
phie  remains  in  good  condition  and  free  from  oorrasion.  Tbe 
Ar<ii  <ixlde  which  appears  on  the  anode  is  the  green  oadde.  When 
,t  third  plate,  not  connected  to  the  circuit,  was' inserted  hi  the 
earth  between  the  other  two  plates,  it  showed  corrosion  alni'i't 
midway  l)ctwecn  that  of  the  two  Others.  Electrolytic  rust  is  a 
totally  <liffercnt  oxide  of  iron  than  chemical  rust.  Steel  cannot 
l>e  protected  against  corrosion  by  simply  embedding  it  in  concrete, 
but  the  proper  way  is  to  first  cover  ii  wilb  an  in$ul.tting  paint 
.Mill  ilieti  place  it  111  concrete.  Thiii  method  has  already  found 
ippiicatioii  in  the  power  hinisc  01  the  Pennsylvania  KailviMd  in 

I.oug  island  City  and  in  other  pt.ices 

In  the  discussion  Mr  Carl  Merlng  suggested  to  connect  the 
steel  siruciure  with  a  large  piece  of  zinc  so  as  to  make  the  sieel 
structure  naturally  cathode.   (The  same  method  is  already  used 
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whh  tioiten.)  Mr.  Acker  spoke  at  some  lenglli  on  the  destmc- 
tk»  of  gn  pipes  from  stray  ctirrciils  from  a  railway  >>>',i.im  In 
the  special  case  referred  to  \ht  remedy  cm^isii'ii  111  imiir.  viriii 
llif  |.i>ni|s  Inivscrn  the  rails  and  insLillinK  nliini  tiiikr> 

Mr.  Htrmg  p.iintcd  out  that  it  i>  not  firopfr  (.-is  i«  iiMUiiij  iIimr- 
ill  iii\<  Nt:i;uns5g  (lie  Mrriy  current*  <if  railways)  [<>  a'.^llm<•  a  large 
curri'iit  Willi  a  large  difference  of  potential  since  this  method 
docs  not  take  into  account  at  all  the  eoaductivity  of  the  (Kwnd, 
which  may  vary  immensely. 

rVStIt  HACKUIUH  OXIDC 

A  paper  hy  H.  M.  Goodwin  and  R.  D,  Mallcy  gave  the  re»ult^ 
of  an  experimental  investigation  of  the  physical  pruiierties  of 
fused  magnesium  OXidc.  a*  well  as  some  notes  on  the  c<instruc- 
tion  of  aRidc*  from  this  material.  The  ipccific  gravity  it  abotit 
3.5  10  3.6,  die  melting  point  ahoiM  i,gji>*  C.  while  the  hmcMc 
conduclivlly  may  be  seen  from  the  adioHiing  diagram,  which 
abo  fives  a  eomparisoii  between  the  conductivity  of  porcelain 


t  — 

ItiMfAKMUE  Cl  kVES  Ol   KLbl. TKIC  CONUlLlUltV  0»'  IVKl.KL.MS 
AXP  FUSID  MAGKIStA. 

and  magnesia  at  different  temperatures.  As  Mr.  Hering  iniinivil 
out  in  the  discussion,  the  specific  oooductivily  is  evidently  given 
here  in  mcier<sqtiare  millimcter-rccipracal  ohm  mits.  At  tem- 
peratures below  1,100*  C,  magnesia  is  a  much  better  insulator 
than  porcelain.  There  h  a  ctose  agreemenl  between  the  value 
efficiency  of  fused  ina^'no-ia  and  that  of  platimmi.  and  this  shoutd 
prove  a  raloablc  iao|K  rt.>  in  the  construction  o<  apftaratus  in- 
vi'lviiiK  joint'  of  tlic  t«i>  materials.  Fused  nias'ie'^mni  oxiilc 
(Hiise»*e»  in  a  rein.irk.ililc  degree  the  ability  tu  witlivtand  eliein- 
ical  iiotiKti  1)1  many  iieiiirril  '.ill^  at  hii;h  temperature*. 

I:<  lln  ili-v  i:-'inii  Mt  -^i*  i  11 /<  ii  r;ilil  .mil  Rtiiiue  iminlfd  out 
the  very  larije  elToil  wliuls  iIk'  .njiliihui  i.f  ^m.ill  iinpuritie*  has 
on  the  propenie-  of  tin-  material.  Mi  lleriiiK  called  attention 
to  the  fact  that  at  1.500"  C.  the  re-istivity  of  magnesia  is  yoo.otw 
times  as  great  as  that  of  copper  at  ordinary  temperatures,  while 
the  Nemtt  tamp  has  a  resistivity  41XW100  limes  that  of  copper. 

C.\Tnon«  IH'iVTii.u \rioN  01   I  \»liciN    kHil  riioN  op  METAL 
SVt.l'HIIIK.-  — .\   M;W  SII.K  lilt  OK   Mlll.VmiCM'M  . 

Three  papers  with  the  almvc  titles  were  then  presented  to- 
gether ia  afastract  by  Prof.  C  F.  Buigess,  all  three  papers  emanat- 
ing from  the  Um'msity  of  Wisconsin.  The  first  paper,  fay  G.  I. 
Kemeim.  on  the  cathodic  dismtegration  of  carbon  hi  lut  electro- 
lyte of  fttsed  sodium  chloride,  calla  attemkm  to  the  fact  lh.-ii 
carbon  remaiiw  unattackrd  a<  anode  and  ts  rapidly  cmismnod 
when  ttsed  a.s  C'ltluMle    S>mc  experimental  results  wore  (jivcn. 

The  second  paper,  by  O.  W.  Itrown.  refers  ii,  the  reduction 
of  met.it  -iilphides  to  metal,  when  mixed  uith  liiiu  nnil  iMrlmn 
and  healc<i  in  an  e'eetric  funi.ne  I  hi  -  pffi  --  1-  -uci  - -Iiil  with 
zmc  sulphide  and  with  nioKHilenile,  the  r<.liu:  ..i  being  com- 
plete. On  the  other  hand,  rr<li)etion  and  (!ist:I!.in<  m  i>f  antimony 
from  a  cbarse  of  *iil>iiile.  limi  ami  e.-irlxm  is  incomplete. 

The  third  paper,  i.y  o  !v  W  iti-.  refer*  to  a  uew  silicidc  of 
motybdennm  havtiiK  the  fi-rmnla  .MoSiT. 

'I  hc  last  paper  of  the  Tuesday  ••cs'.ion  was  presented  by  Mr. 
Edgar  A.  Ashcroft.  of  London,  England,  on  his  new  electrolytic 
sodium  process,  which  is  to  be  worked  in  a  plant  in  Norway. 
Its  chief  cominewial  advantage  rests  in  the  (act  that  the  metallic 
sodium  ss  here  obtained  from  the  cheap  sodium  chloride,  while 
in  the  Castner  process,  now  in  commercial  use.  the  more  expen- 
sive sodium  hydroxide  is  elcctrolyzcd.  The  equipment  consists 
of  tU'i  cells;  ill  tlu  fir^t  fn-^eil  .sodium  chloride  is  electri .tyred 
uith  a  fused  c.illv^ile  I  i.i-t  a*  in  the  .Xckcr  prix-essl:  the 

molten  lead-''"liiim  iiV^y  p.i--i  il  i\-.t  iiili>  the  second  celt, 
where  it  foniiA  the  anode,  fu.seil  sodium  hydroxide  Iteing  the 


electrolyte  and  metallic  sodium  being  set  free  at  tlie  cathode  as 
ill  the  Castner  cell  Tlie  sMilinm  li\ ili. i.m.Ic  m  ihe  ^ecoml  cell 
i-.  not  eoii>nmed.  I'lie  .iiilhi..r  descrilieii  a  di  '.  ice  i.ir  stiitiin;  the 
-I'liitiiin  by  an  elect mmajjiielic  device  In  tlu  ili-:ii>sion  which 
followed,  several  speakers  i)ues|ioned  the  cfhciency  of  this,  elec- 
troniaRnetic  stirriiiK  iiieihod,  but  Mr.  Ashcroft  pointed  out  that 
this  requires  so  little  power  that  tlie  eflkicticy  has  comparatively 
no  effect. 

I'RrsinFVTf.M.  .M)|i*i:sS. 

At  the  la't  ci 'iiveiitiun  I'vi.  \S  iliirr  I>,  Bancroft  had  presented 
.III  e\periiiieti!al  lecture  011  the  tluiiii^lry  of  electrochemistry  in 
which  be  emphasised  that  in  many  ca.scs  it  is  useful  to  consider 
dectrochemical  reactions  (especially  secondary  reactions)  from 
a  purely  chemical  point  of  view.  His  address  as  retiring  presi- 
dent, which  was  presented  on  the  etrctHHK  of  Ttmtiajr,  dealt 
with  the  ciectrochemistry  of  chemistry  and  showed  how  dectro- 
chcmical  methods  may  he  made  ttse  of  for  atndying  proUems 
which  are  apparently  strictly  chemical.  This  point  ot  Tiew  was 
illustrated  by  many  examples  relating  |o  chemicaT  and  electrolytic 
cormsiot).  It  is  a  Keneral  ntic  that  if  a  metal  becomes  passive  as 
anode  in  a  solution  u  eaiinm  chemically  rest  in  snch  a  solution. 
To  siikU  the  clieiiiiial  corrosii.n  nf  iron,  steel  and  other  alloys 
would  rei|iiire  .1  very  ti  iii{  time  during  whidi  it  would  be  most 
difhcult  to  kei-jr  the  Ci  ii'ii'M  .MS  cuii-tjiiii,  while  the  iiiira'.'.el  case  of 
eleciroljiic  corro'-ion  can  be  easily  riiid  c.x.-ictlj  inveittigated. 

I-.VmW.VTOKY  RRSI5r.\Ni  R  i  riiNAi  F.. 

The  first  paper  of  the  Wednesday  scssicn,  hy  Mr.  G.  R.  White, 
described  laboratory  furnaces  fi>r  the  productioa  of  ealciimi 
carbide  and  carborundnnL  Two  types  of  resistor  were  titcd, 
one  a  carbon  rod  and  the  other  a  core  of  crushed  pressed  carbon. 
The  Ittfitaees  are  cheap  and  instrnctive  and  may  be  used  to  ad- 
vantage wliere  not  loo  much  power  is  available  in  a  lahontoiy. 

El.FXT1«XHf:MK'At.   I-RIK  1:S<(KS  A»  STArioM  LOAD  IQtrAUIB. 

Mr.  E.  .A.  Sperry  poiiiieil  out  the  pi ivsihilities  of  Central  station* 
giving  off  eln  cir  <  ni  rx.*  at  ti!ne>  nf  low  UmJ  to  electrochemical 
industries  for  clieap  rate«.  He  dnided  the  central  stations  iiUi> 
three  ctasse-.  according  tu  the  leinjlh  of  time  during  which  they 
sail  (iiiarantee  Id  deliver  energy  to  the  electrxicheniical  plant. 
Ill  the  tir-t  class  energy  for  <j8  per  cent  of  the  whole  houi^  in 
the  yc.ir  cm  be  guaranteed;  in  the  second  class  96.5  |H-r  cent 
and  in  the  third  class  91.(1  per  cent.  To  avoid  transnii.ssioii  cost, 
it  would  be  useful  to  erect  an  electrochemical  plant  which  intends 
to  lake  energy  from  the  cemral  station  near  the  same.  Mr. 
Speror-had  iniuired  concerning  the  price  at  which  central  sta- 
tions would  be  wflling  to  supply  energy  at  times  of  low  load ;  this 
price  varies  between  O.aS  cent  and  0.41  cent  per  kw-hour.  In 
the  discussion  Or.  J.  W.  Richarils  emphasijed  that  almost  alt 
eleetrolylic  proeevses  are  eoiuiimons.  hut  that  vome  elictrotlier- 
mic  pri.ce>.-.es  are  iiitermiHeiil,  and  these  latter  ones  could  be 
utilized  11.  llii-  coiiiieclioii.  Mr.  Howard  called  attention  t<i  the 
avail.iliiliiv  of  exisanst  steam  which  could  1h'  sold  from  large 
|ifwii  st.iiiiiiiv  til  elieiiiical  industries  for  evaporating  purposes 
Dr.  Haitcr.ifi  remarked  that  at  the  Remington  salt  plant  (which 
was  visited)  electricity  is  generated  for  light  and  traction  pur- 
pos'cs,  while  the  exhaust  steam  mixed  with  »ome  live  steam  is 
used  for  evapi>ratian. 

VAI  VI-.M  FI  KVACF. 

.•\  very  interesting  paper  on  an  electric  vacuum  furnace  was 
presented  by  Mr.  W.  C.  .\rscn.  The  furivtce  is  of  the  resistance 
type  and  is  very  well  worked  out  in  detail,  the  resistor  being  a 
helix  of  graphite  inside  of  which  a  crucible  containing  the  articles 
to  be  heated  is  placed.  The  estimation  of  the  temperature  in  the 
fumaoe  it  ea«y  since  temperature  and  cnrreiM.have  a  fixed  rela- 
tion to  each  other.  It  is  poasiUe  to  reach  3.IW*  with  the  fiimace, 
but  the  life  of  the  resistor  is  short  m  this  case:  ajw*  C.  seems 
to  be  the  evaporiaiiig  point  of  carbon  in  a  vai^nimi. 

KUKTllOLVTtC  roicKllslOV  AMi  FI.F.rTRonErnSITlON  OF  IWONZF-. 

Two  papers  Iiy  Mr  1!.  C  Curry  gace  very  interesting  appli- 
e.'itioiis  of  ihe  .ijeiieral  princijiie  of  chemical  and  electrochcniiea! 
corrosion,  explained  the  night  before  by  Dr.  Bancroft.  Mr. 
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Oatf*  CTpgrinwatt  fdattd  to  the  tftAi  cut  sf  eoppti^tiii 
allay*.  Tin  aatiior  cxpcrimeaied  with  fodioBi  nltnMe,  Jtdplute. 
MCtalc»  cUofMe  wd  other  tdntiofit.  The  result*  confirm  the 

perallelism  between  lack  of  chemical  corrosion  and  anodic  pas- 
sivity. In  (he  case  of  bronze  the  passivity  is  due  to  a  film  which 
wu  found  to  consist  firactically  of  tin  oxide  All  the  bronzes 
diMolve  in  llic  ctiloridts.  The  results  wtrc  checked  by  parallel 
tests  with  cbemicil  corrosion.  The  second  paper  presented  by 
Mr.  Curry  somewhat  later  during  the  stoine  session  referred  to 
the  reverse  problem,  namely  the  electrode(K>sition  of  bronze.  In 
tbts  case  it  is  impossible  to  get  good  dcpotits  from  Ibe  chlotidet; 
the  best  results  were  obtained  with  immoiiumii  oantolch  aade 
altghlljr  acid  with  oxalic  acid. 

OOUOSIOtr  OP  IRON. 

A  paper  by  Frof.  C  F.  Burgess  and  Mr.  S.  G.  Engle  gave  the 
*canlt»  of  a  amdsr  of  the  oormion  of  iron  hjr  add*.  Of  coitnc 
the  ntt  «f  HlBteid<peiidBlBi«(|y  «pOo  the  olemcnt*  with  iplilch 
the  iion  i*  ataodatcd.  B«t  tha  fatecntwa  of  fmOtf  ia  not  the 
contraniiiig  factor,  aa  is  ihown  hr  the  olbaervationa  of  the  authors 
that  the  heated  and  unhealed  specimens  of  electrolytic  iron,  essen- 
tially (he  same  as  far  as  chemical  composition  is  concerned,  ex- 
hibitttl  tl:r  widest  possible  varialiiiiis  m  late  rr.  ■-: iliit !■ 'Si.  The 
cr\M.illiiie  nr  K^nnular  structure  of  iron  seems  «o  influtnce  rates 
of  coiruiinii  in  ,1  ni.irkfd  degree. 

The  rapidity  with  which  unhratcd  electrolytic  iron  liberates 
hydrogen  in  a  dilute  acid  solution  suggests  a  useful  application 
of  this  material  in  the  production  of  pure  hydrogen  by  replacing 
zinc  which  is  now  commonly  used.  Electrolytic  iron  liberates 
hydrogen  ahont  four  times  as  rqtidly  as  does  pure  sine  and  twice 
as  rapidly  a*  the  cwmaerciat  gtide.  Aoodier  advantaMC  in  the 
me  of  dactraljrtie  iron  for  hydrogen  generation  lica  In  thtiKtler 
purity  of  the  molting  gas  as  compared  whh  that  obtained  from 
sine. 

Traces  of  arsenic  exert  such  a  marked  influence  in  protecting 
iron  from  the  corroding  r.ctiun  of  acids  that  the  employment  of 
this  element  for  protection  against  ordinary  corroskm  appears 
worthy  of  further  investigation. 

NICKEL  rt,  ^TtN'C 

A  brief  paper  l>y  Mr  Isaac  Adanr.  g-.wr  a  <ik<'ich  oi  the  dc- 
velopnuiit  r;f  the  tiicki-l  [jlaiing  indi)--try  in  tlic  <;\iit--  Hi.*  re- 
mark that  the  art  to-day  carried  <m  sutKSIanlially  a»  it  was  in 
1869  and  1870  with  the  same  solutionai  the  same  anodes,  and  the 
same  details  of  shop  manipulation,  was  re&cnicd  in  the  discussion. 
Pmf.  Bancroft  suggested  (o  add  a  slight  percentage  of  nicliel 
cbkwide  to  the  usual  e!r.  ;r.  .;>te  atid  use  rolled  capper  anodes. 

UAO  FROM  ACrrATE  SOLUTIONS. 

In  a  brief  paper  on  this  subject  R.  C  Snowdon  showed  ftiat 
it  Is  qniie  poaiible  to  get  a  feed  plating  deposit  of  lead  even 
btrn  an  add  solution  (hy  using  a  revolving  cathode  and  a  slight 
additioa  d  gelatine  to  the  lotntion  and  proper  conditions  of  cnr- 
lent  density  and  temperature).  The  favorable  conditions  are  the 
same  for  lead  as  for  the  other  metal*,  but  the  nwAod  is  not 
intended  to  be  conuncrciaL 

aniKiuiti  or  gtacfnoosfosiTs. 

A  paper  by  Prof.  C  F.  Burgess  and  Mr  O  V.  \V;itis  w.is 
essentially  an  exhibition  of  numerous  lantern  sitdes  shewing  tli* 
structure  of  electrolytic  iron  deposits  and  pointing  out  some 
anatoKtes  in  the  structure  between  electrolytic  deposits  and  geo- 
logical deposit!*.  While  the  photographs  were  extremely  inter- 
esting, it  is  of  eoorsc  impossible  to  abstract  the  paper  without 
the  illnitrations. 

rAI>Sfti;M  STAKDAiD  CELL. 

The  next  pap<  r.  by  Dr.  G.  A.  Hulett.  on  the  Weston  stasid,ird 
ca'ltiiiirii  irr'!.  i  T.iiight  an  almost  sensational  announcement  with 
respect  ii>  the  important  question  of  the  Weston  cell  as  a  primary 
standard.  Dr.  Hulett  was  formerly  Prcif  Carhart's  cO  worker 
nn  the  cadmium  cell  and  has  more  recently  continued  this  re^eiirch 
at  I'fiimion  He  prnduceil  in  hi*  p.iper  a  great  ainomit  of  evi- 
dence showing  a  drifting  of  the  cadmium  cell's  e.ni.f.  in  the 
connc  of  time.  It    Jilight,  but  ii  is  there,  and  the  trouble  is  not 


due  10  the  mcrcnrous  adplialc.  It  appeata  that  Ae  cathode  leg. 
as  at  pvesent  c«n9lniel«d|»  ia  not  a  vamai  in  eqnilihriom.  While 
the  c«bn!nm  cdl  ia  an  ideal  aoeondary  standard,  the  above  ebaai^ 

vations  would  seem  to  eliminate  it  as  a  pcttnary  standard  Tbe 
paper  was  discussed  by  Messrs.  Patten,  Miller  and  Baneraft. 

peaao-MAifOMnai  mkms. 

The  last  paper  01  the  Wednesday  ;ciisii>ri,  by  G,  R-  White,  re- 
ferred to  ferro-m.mganesc  anudes  :n  caustic  potash  and  especially 
to  the  secondary  reduction  of  the  pemangaMte  to  the  (raan 
manganate  under  certain  conditions. 

The  first  paper  of  the  Thursday  session  was  on  colloids.  Dr. 
H,  E.  Patten,  of  the  Bureau  of  Soils  of  Washington  being  the 
author.  The  paper  was  not  experimental,  but  philosophicali  and 
discossed  the  migration  of  colloids  as  an  adsorptive  phenomesnm 
wiOi  n»  few  hypothesea  as  poasAle. 

kECCNEKATION  OF  A»  BY  OXONE. 

A  paper  by  Dr.  R.  von  Foregger  and  Mr.  G.  F.  Brindlcy  ff»t 
reports  of  experiinenta  with  fused  soditm  penntule  ('Vnnone") 
for  the  regeneraikn  of  air  ia  suhmarines.  Oxone  when  aicthiff 
with  water  forms  sodium  hydroxide  and  oxygen,  which  is  gives 

off  as  gas.  If  there  is  carbon  dioxide  in  the  air  it  is  absorbed  by 
the  sodium  hydroxide  in  solution,  forming  sodium  carbontt& 

The  cxficrinicnl-  rf  the  anth'irs  v'low  thai  it  i?  decidedly  prac- 
lic.ll  to  i:^c  oxoiic  lor  ihc  ri-v:i:nrra!:an  of  air  in  ciudfijeil  sp.ir«», 
which  r>rc  to  support  anit<::U  and  Imman  life.  The  proccjs  i^, 
therefore,  specially  applicable  for  submarine  boats,  but  was  also 
recently  advocated  by  Dr.  von  FoKgger  for  the  purilcation  of 
air  in  the  New  York  Subway. 

swttcitaoA«& 

A  brief  paper  by  Frof.  W.  D.  Bancroft  gave  a  description  of 
the  veiy  convenient  lecture  room  kwilchboard  nscd  by  htm  for 
lus  electrochemical  lectures. 

ALTIiJtNATING-CUIUlEKT  ELECTB0LY8IS. 

A  paper  by  G.  R.  White  discussed  aitematiitg-curTent  electro- 
lysis of  a  sdttltott  of  sodium  hyposulphite  with  cadmium  eleo> 
trodes  yiddiag  cadmium  snlphlde.  The  cttdency  is,  however, 
too  low  for  a  commercial  process.  The  author  iound  that  ttae 
efficiency  depends  almost  entirely  OH  tfw  dacHOde  awrften  10^ 
posed  and  is  practically  independent  Of  current  streogih,  of  Um- 
«peratura  and  of  stirring. 

El.ecr*0LYTIC  CHROMIUM. 

A  paper  by  Prof.  Max  Le  Blanc,  of  Karlsruhe,  Germany,  was 

e; 'I'liti.illy  a  rr-ply  to  some  criticisms  in  a  former  paper  by  Car- 
velh,  and  .I'in  fave  the  results  nf  an  experimental  invesligatioo 
made  in  the  .'author's  laboratory.  He  concinded  that  (hin  deposits 
of  chromium  oi  finest  qualitv  can  be  applied  on  brass,  cnrboti  and 
copper  from  a  chromium  aUitti  suUition.  but  he  did  not  succeed  in 
getting  a  thicker  deposit  than  o.  IJ  mm.  In  the  discussion  it  was 
Stated  by  Dr.  Carveth  and  Prof.  Bancroft  that  it  is  quite  possible 
to  get  thicker  deposiu,  and  it  was  fTifgested  to  tise  chraminm 
add  as  electrolyte. 

FBEE  EKEBCV. 

A  highly  theoretical  japer  by  Dr.  M  deK-  Thompson,  Jr.. 
gave  n  .nummary  of  calculations  of  llie  tri-i-  energy  of  some 
halogen  and  oxygen  compounds  computed  from  the  results  of 
potential  measurements.  The  paper  was  rend  in  abstract  by 
Piof.  Miller. 

giacnoLvsie  np  uvsnc  soim. 

.A  p.iper  by  Prof.  J.  W.  Riciuird-  .m  this  subject  eave  a  his- 
torical review  of  the  various  processes  for  elcctralyiiiig  caustic 
soda  for  the  production  of  sodium,  which  have  been  either  pro- 
posed or  introduced  into  practice.  Tbe  full  paper  when  printed 
will  be  useful  for  refmnce. 

POTENTIAL  DirrERENCHS. 

A  paper  by  Prot  L-  Kahlenbcrg  and  Mr.  A.  S.  McDanicl  gave 
the  results  of  an  experimental  determinatiM  of  tbe  potsnlid 
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dijScnmce  between  niPfaaew  and  lead  peroxides  and  nnom 
aqocow  and  non-aqumus  toltitioat.    The  genmt  eoneliinoit 

of  the  authors  is  that  the  difference  of  potential  between  the 
peroxide  electrode  and  the  solution  into  which  it  dips  is  to  be 
ascribed  to  the  chemical  affinity;  that  is,  dlMflical  itfliil  or  po- 
tential between  electrode  and  liqnid. 

SILVnt  COULOKETCJi. 

A  paper  by  Prof.  H.  S.  Carhart  and  Mr.  F,  S-  \V;lt  .ird  rec- 
ommends the  use  of  s;lvcr  perchlorate  as  electrolyte  in  llie 
silver  couloraetcr  (or  voltameter)  and  it  is  stated  that  this  elec* 
tnlyte  elimimiiet  an  fhe  diaadvantafes  of  the  aitcale  aduthm. 

Maaaa  nt  pviokrit. 

The  last  paper  of  the  convention,  which  wr.^  by  E.  S.  Shepherd, 
rdated  to  errors  in  pyrometr>.  With  the  thermo  electric  pyro- 
meter it  is  necessary  to  avoid  the  contamination  of  the  element, 
to  take  care  that  the  galvanometer  needle  does  not  stick  and 
to  make  sure  that  the  cold  junction  is  kept  at  constant  tempcr- 
atnre.  The  tbcfmo-electiic  dcmcot  and  the  material  to  be  in- 
veatigated  mint  he  in  very  intimate  contact.  The  autitor  empha- 
sized the  importance  of  the  time  factor  in  such  measurements. 
In  the  radi.Ttion  pyrometer  errors  are  sometimes  due  to  the  body 
not  behaving  strictly  as  a  hlack  body,  \i,hile  in  certain  cases 
dense  vapors  are  given  off  which  prevent  exact  mcaaurtments. 
In  the  discussion  Mr.  F.  F.  Schuetz  pointed  oat  that  the  new 
tliennoelectric  pjmmieter  ol  Prof.  Briiiol  avoids  anny  of  the 
disadvantages  mentioned  hy  the  attlbor,  c^edai^  ty  the  auto- 
matic compen^.ition  for  the  error  duc  to  dMOgea  of  temper- 
ature of  the  cold  junction. 

On  .1  motion  of  Prof.  Richards  resolutions  were  passed  ex- 
pressing the  thanks  of  the  aociety  to  the  anthorities  of  Cornell 
University  and  to  all  dmae  who  had  made  the  meetiiy  anch  a 
pleasant  and  full 


Accuracy  in  Wiring  Calculations. 

Mr.  Albert  Schcible  read  a  paper  before  the  'jlectrical  section 
of  the  Western  Society  of  Enjrincers  of  Chicago.  A!)nl  20,  on  the 
?uhjcct,  "What  Degree  of  Accuracy  Is  Feasible  and  Neccss'ir\ 
in  Wiring  Calculations?'  Mr.  Scheibie  showed  that  many  of 
the  WWOHXl  refinements  in  wiring  calculations  were  entirely  un- 
ncGeiMTjr  in  practical  work  because  of  the  inherent  inaecnraqr 
of  many  of  the  fectors  in  any  ordinary  wiring  problem.  Ht  sng- 
Kested  that  for  rough  work  wiring  tables  could  be  used  in  which 
the  figures  were  not  carried  out  as  many  decimal  points  as  is 
usual.  An  interesting  discussion  followed  the  reading  of  the 
paper.  Chairman  Jonkenfeld  said  that  the  differeooe  in  heal 
radiation  from  oondnctot*  in  different  hxatiom  will  nalee  enough 
diffcfcnee  in  results  to  upset  many  fine  cakulations,  Mr.  George 
A.  Damon  bronght  out  the  many  variable  factors  entering  into 
calculation  of  feeders,  especially  feeders  for  railway  work. 
Thi:  [Hrrmissible  drop  may  vary  so  greatly,  according  to  the  ideas 
of  rlic  builders  and  tlie  cotidition  01  the  company's  treasury  tint 
an  intetligcnt  gnwai  is  often  better  than  fine  nlculationa,  He 
dmgfat.  however,  lOM  flie  yooav  engineer  shouM  gueaa  with 
considerable  caution,  especially  at  first,  and  that  only  after  having 
done  some  careful  calculation  in  advance.  His  company  had 
prubahly  been  responsible  for  the  installation  of  several  million 
pounds  of  feeder  copper  in  the  last  few  years  and  yet  out  of  all 
ttat  only  one  test  had  been  made  for  conductivity.  Perhaps 
fiealer  attention  should  liave  been  given  to  thi«  matter,  but 
lline  were  other  factors  wUdi  would  throw  calculations  off  even 
more  than  a  alight  differaaoe  m  conductivity,  espechlly  in  rail- 
way work. 

Mr.  Junkersfeld,  in  speaking  of  the  conductivity  tests,  said 
that  his  compasiy — the  Chicago  Edison— had  been  averaging  an 
insullation  of  approaciraately  one  million  pounds  of  copper  per 
Itar  far  several  yeari^  m  whidi  time  onlir  two  terta  of  oon- 
dnetivTty  had  been  made.  This  he  believed  due,  however,  not  so 
TJi'h  to  indifference  to  this  matter  as  to  the  fact  that  commercial 
copper  of  such  purity  is  now  turned  out  that  the  conductivity  is 


in  angr  event  ao  Ugh  that  H  is  not  DeeeMaijr  to  anhjeet  the 
terlal  to  teat 

Prof.  Morgan  Brooks,  of  Urbana,  III ,  who  at  one  time  had 
charge  of  the  wire  testing  for  the  Bell  telephone  interests  of 
the  country,  gave  a  long  lA  of  poatible  errors  in  the  appraise- 
ment of  conductivity  of  copper  wire  and  in  tlie  calculation  of 
wiimg.  Tlie  determination  of  copper  wire  conductivity  ia  ex- 
tremely dilEcult  because  of  the  trouble  in  mcas  jring  the  diameter 
of  the  wire.  Wire  is  usually  not  round  after  it  has  been  wound 
into  coils.  He  had  sometimes  found  wire  which,  according  to 
all  tests,  he  could  make,  had  over  too  per  cent  conductivity. 
Being  fearful  of  losing  his  job,  however,  be  was  carefd  MVCT  to 
make  such  a  report  but  to  simpHy  say  the  wire  was  itP  to  apeci- 
fkations. 

Prof.  P.  B.  Woodworth  told  of  a  similar  experience  in  finding 
a  wire  oi  loi  per  cent  conductivity.  He  had  not  been  so  diplo- 
matic as  Prof.  Brooks,  however,  and  had  made  an  exact  report, 
with  the  result  that  he  got  no  more  tests  to  nuke  for  tliat  cus- 
tomer. He  did  not  ahogetfaer  agree  that  aH  coaanieidal  copper 
wire  is  good  enough  so  that  it  does  not  need  testings.  He  had 
tested  some  which  looked  as  good  as  any  but  which  had  only 
70  per  cent  conductivity-  Some  of  the  brasses  used  in  Iurs  and 
switch  terminals  are  most  deceiving,  having  frequeniiy  such  low 
conductivity  that  they  cause  overheating  and  melting  of  switch- 
board fuses.  He  alwajrs  urged  upon  his  students  not  to  let  their 
mathematics  run  away  with  their  common  sense  in  making  cal- 
culation? and  citct!  ?nme  3!Tni«!ing  examples  where  calculations 
were  carried  o.u  a  number  of  decimal  points,  while  the  accuracy 
of  nu.isurcinent  could  not  be  even  within  one  decimal  point.  The 
etiiics  oi  the  wiring  table  are  bad  because  a  table  purports  to 
give  exact  figures  on  matters  which  are  necessarily  appfOxinW- 

tums.  It  would  be  better  if  a  ubie  should  give  the  vfver  and 
lower  limits  witiiin  whldi  variation  mi^  reasonably  he  expected 

or  within  which  authorities  differ,  and  then  a  student  would  know 
within  what  limits  of  error  he  was  working. 


A  Variable-Speed  Power  TrantmiMioii  System 
Using  InduGtioii  Motors. 

The  accompanying  diagram  illustrates  a  method  of  operating 
an  ioductkm  motor  at  four  different  spcedi,  as  disclosed  in  a 
patent  issued  April  24  to  Mr.  Vniliam  Stanley.  A  double- 
frequency  generator  supplies  5-cycle  current  to  the  s'.aior 
winding  and  is-cycle  current  to  the  rotor  wiiiding  oi  die 
induction  motor,  one  or  both,  as  may  be  desired.  Assum- 
ing a  two-pole  induction  motor,  it  will  operate  at  300,  600, 
goob  i,aoD  r.pj»,  aecordiog  to  tiie  connections  of  the  stator  and 


STAKLEV  VARIABLE-SPEED 


ItANSMtSSTOM 


rotor  windings  to  the  suppily  systems.  When  the  stator  windiog 
receivM  S-cycIe  current  and  the  rotor  winding  is  short-circuited 

on  itself,  the  speed  will  he  ^(X)  r  p  m.,  less  the  slip.  A  syficlironrius 
speci!  of  hew  r  p.m  is  ohtaine<l  by  enerftir.inK  both  the  rotor  and 
the  .stator  simultaneously,  the  rcvoivinf;  fields  in  the  two  members 
being  arranged  to  travel  in  the  same  directiotu  When  the  rotor 
winding  receives  i5-cycle  current  and  the  Stator  winding  is  short- 
circuited  on  itself,  the  speed  will  be  poo  r.pm,  lass  the  slip.  A 
synchronous  speed  of  1,200  r.p,m.  ii  Sbttitied  when  fhe  nvoHng 
fields  in  the  two  members  an  ammfed  to  travel  fa  oppoaite 
directions. 
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The  Bkctric  Furnace  in  Iron  and  Steel 
Manuficture. . 


At  the  April  nirctiii({  of  ilic  Faraiia)  Socniy  iti  l.tiiiiloii,  sev- 
eral jiapcrs  were  jircsciilcil  i>ii  the  ii.m'  <ii  iIh-  tOfClnc  furnaco  in  llic 
iiiuiiiifacliirc  ot  iron  anil  -llfl.  Mr.  C".  A.  Keller  dcacrilics  an  in- 
>t;(llali<>ii  of  ln^  proccs?.  in  j.  lloI(2vr  &  Co,  at  Unk-ux  (Loire) 

France.  TbH  is  a  1.500-tip  plant,  and  will  uiiliie  in  a  single  fur- 
nace the  current  fnm  a  20i/eaa-Mip,  Wcstinihoose  alieniator. 
Tht  fntnace,  which  mts  rni  a  mmI  m<tte  and  can  be  titled, 
weight  alwttt  spuooo  kilo*:  lite  varkMia  mcchatiical  and  electrical 
cmitqI*  are  obtained  by  hydraulic  motors.  The  steel  obtained 
fmm  a  Siemfns-Mariin  funiace  will  be  run  into  (he  electric  fur- 
naif  imni«lialfly  afur  liic  oxMlirniu  nicll.  mil  h  i  :')c  rrnianuiif; 
iil«-rati<in>  of  decxidizing  .ind  ri'tinnis.  tlu'  Cijijuii  i.>.o!ii%in-ly  nill 
lie  HMrd  It  will  Ijc  posMblc  to  operate  on  S.noo  kilov  of  niflal  at 
one  time,  and  tlic  operation  will  lit  repeated  three  or  four  liino  in 
llie  Iwentj-four  hour*  The  *tcel  prtKiiiccd  by  this  furnace  is 
intended  lor  ciiriinm.'-  and  projectiles.  The  author  promises  at  a 
fnlttte  dale  10  furnish  deiails  of  the  result'-  obtained. 

Same  extmiincnts  ntade  at  Live!  comparinK  the  metal  obtained 
in  a  iiooo-hp  Keller  furnace  with  dial  obtained  in  the  bhsi 
fumaoe,  to  show  the  proponlonf  of  carbon  and  silioon  in  caat- 
inga  produced  in  both  waya.  It  appears  that  (he  Keller  furnace 
aliow'%  of  ready  desutphurization  and  of  cosier  variation  in  the 
proportion*  of  the  alKne  elements  than  doe»  the  W*»t  furnace; 
il  would  thiw  Ik-  advant.iKcou-  f<ir  the  produciion  of  soft  ca»tiiiK< 
and  caslnigs  fi.<r  null  work.  1  he  author  lias  jn..t  x-t  up  at 
Ltvet  a  .'.ooo  lip  furnace  ntdizing  a  current  of  jj.ooo  ,in)|ieres, 
am!  capable  of  pro<incmK  jo  tons  of  castings  in  twenty-foiir 
h"iirs  Thi«  will  be  ii>.ed  s[R-cia  l.v  for  the  industrial  workinu 
the  proci  ss  Ki  ferreil  to  the  lree?nig  of  llie  metal  in  the  central 
p.i-sagr  in  the  lir>l  furnace  that  hail  been  erected,  Mr.  F.  W. 
Ilarbord  .said  the  (let-tmg  iruublc  was  probably  only  due  to  the 
special  condniuns  of  the  fir»t  tcsis  recorded,  and  in  any  case  coitid 
he  avoided  by  coupling  two  or  four  furnaces  logelher.  Regard- 
inir  variation  of  silicon  content,  as  a  rule  this  was  easily  brought 
about  by  adding  a  little  silicon  p%,  bW  it  mui;hl  conceivably, 
iin»<cr  special  circnmstancvs,  bp  useful  to  varj-  it  in  the  way 
<:<'-i  rili.'.l  (or  the  |iri"luclioii  of  good  ca-tini!*  l'rofe.s..r  A.  K. 
H;nitiii(!t<'ii  dc'cri'ieil  -onu-  experinients  li..-  carried  out  in  iSSi 
ivtth  the  S:>nieii»  elicinc  Inriiiicc  iu  wliicli  he  was  abfc  ti*  vary 
the  silicon  content  from  '  ^  lo  i>  per  cent  lie  had  aKo  succeeded 
ill  vi'latdirniK  copper  and  in  uiak:iiK  ^olul  IniiK^len 

A  piiptr  c<iiitribuie<l  by  SiRnor  M  I-'  Sias«ano  d<'~i:ribed 
a  furnace  beinn  nisiallid  by  the  l-i^mi  Tetiuoeli tirui  Sl.i-^ano 
Company  for  the  Italian  War  OHice.  it  i*  of  lh«  auihor  it  wiM- 
known  arc  type,  and  absorbs  140  kilowatts  yielding  2400  kilns  i.<f 
steel  in  twenty-four  hours.  The  currents  are  polyphase  with  flo 
v'lis  between  each  plnsc.  The  consuinptiaa  of  electrodes  is  un- 
der 5  kil«>«  per  tun  «f  «ieel,  and  ihe  ctKit  of  renewinir  the  re- 
fractory cmering  of  the  furnace  10  franc«  per  t<iti  of  ttietal 

matlc.  I  be  fi:rii;u  i  1»  pniu  ipally  u«i  il  for  refiuiuK  piK-iroii 
and  *rmllirif  .*p,  'Ihe  ]>Todtict  ol'dmnnly  made  is  UNCrl  for 
ariilirrv  [iiouenli^  .Mr.  !•'.  W  Ilarbord  ~:itd  Ibr  elhiiiiuv 
as  stated  was  S'-niewhat  itreater  than  111  the  niln-r  fnrnaci  •,  I'4>r 
voiiia!  c-i^'iiiv;-  llieri  miylit  be  adv. images  m  lu-atiiiK  by  radia- 
tion only.  I  he  fi^'ire-  »i  s  i.ii  for  carbon  consiiniptiuii  were  Miialler 
than  in  the  Ke'ler  or  ller  nit  ftimacer^.  He  thought  the  radia- 
li«m  wa»  the  «eftk  \>n v.  m  liie  furnace 

With  rcnard  tt>  iIh    Hinrr.d   ciiK-tion  1,1   tl'Clric  ^tcel  smelt- 

int.  a  ntmkrr  bad  riccmly  t'lld  hnn  that  Im:  had  sold  yoa  tons 
of  rtifh  liteel  as  crnrilile  steel,  and  (he  buyers  were  so  pleased  with 
it  that  they  were  asking  frir  OMtre.  Tltai  wa5  s(mn|t  evidence 
th.ii  R'loH  sirel  could  In>  made  in  the  electric  funiace.  but  it  was 

■  'lU  h'tvh  prtcxl  Ntrcl  that  eoiild  he  oonimercially  nude  in  Koft- 

A  ;  r  > . .;  rr  iln-.-i  i|  1a  M.  f".i!  -t,o<'  '"ill'  r|.  .,  riL.  .i  an- 
tir'r'.    i-.ir.il  t  m  1-    .it    lurti.iri-    .1^    ii<  a  I<'i|    a'    I'.'i:  l'I.II.,n- 

Im-tk  \\-..Tk-.    W.-rp'  ,!■:.     CiM.,    ui  i;-.e  .-anal  fo-m  ..rii{ii-.,I1y 
•.vj:'! r!:r  1 '•  I  r  r  ■  till- II  Iti.  l.iiiiiu;  i.iid  r<Cv  ni^.  ^v'\\:  t.i'-.r 
»r-  ,ii.        ,  rip-  ',ii!,i   i::  iImui'hi.  w:.:rh  connnturcatc  viit'-, 
i>tlu  r  and  with  tlie  ltad>  by  ihr  c  iu.iJs,  rK»w  lt«<-d  cxs'lu.sivelj 


for  bealiiiK.     ITic  cmiMniCtion  of  a  7.joo  kw  furnace,  utiluing 

(10.000  .ini|..  1.  ^  .,1  ijo  Nolls  and  des^  'i-  |ii  wi  .i\i  r  .15,0  ton> 
111  the  r.miii  ioiir  honfs.  was  descrilieii  ni  iktail  Ihe  aiilhor 
claims  that  the  funiaec  combines  the  .idvantages  o;  thu  M.trlin 
and  Talbot  furnaces,  the  separation  of  the  operations  making 
exact  coniro!  of  composition  possible. 

The  author's  combination  furnace  consist!,  of  a  melting  aitU 
oNidizing  crucible,  a  deoxidizing  and  rccarbnrelting  compartment, 

and  a  final  mixing  chamber.  I'hc  author  made  sugsealions  for 
^arioua  types  of  induction  furnaces.  Tlic  use  of  multiple  canaU 
is  proposed,  so  that  if  steel  is  being  produced,  oxidation  can  be 
carried  out  in  one  cwial  and  redttction  in  the  other.  In  anolher 
suggested  type,  more  intimate  eirctrtatioa  and  mixing  of  the 
product  is  brought  abont  by  maans  of  lateral  cnnduits  ooonecl- 
ing  the  respective  ends  nf  the  Open  Hues  of  which  the  duuinci 
cruciiile  is  made  npi 

.-\  paper  by  Mr.  H.  S.  Coleman  ilealt  with  "Cleaning  of  Work 
liy  .Means  of  ilie  Klcclric  Cnrrelil  "  The  wurk  to  be  cleaned 
I  usually  preparatory  to  electroplating)  is  suspended  in  a  htil 
solution  of  e<|ual  quantities  of  brown  Montreal  p^itasli  and  «aditnii 
hiidrale  contained  in  a  wrought-iron  lank.  The  work  and  the 
tank  are  connected  to  a  dynamo,  and  the  tank  used  as  the  anode 
for  five  10  ten  tntnnles,  the  volt.age  being  about  2$  The  cur- 
rent is  then  reversed  for  a  short  time,  until  the  surface  of  the 
work  »  dear  and  bright.  The  operatkm  is  repeated  as  tnany 
times  as  may  be  necessary.  The  process  causes  the  grease, 
consisting  chiefly  of  talkiw,  to  bcccmie  saponified  and  go  into 
snltition.  The  lighter  dirt  is  thrown  upon  the  surface  nf  the 
baili  and  may  he  «kimmcd  off;  the  remainder  falls  to  the  bottom. 
The  atiihor  |Niitiied  out  the  cconotitiet  effected  by  the  process 
m  against  liand-scouring. 


New  Telephone  Patenta. 


>W  1 1(  tlnil.\k[l   1  MPHOVKMFSTs 

The  divided  niuliiple  sn itcblxi.ird  de»el<ii>ed  by  Kellogg  for 
ttiagneto  working  has  l.ein  adai>led  to  central  energy  working 
by  H.  M.  Post,  of  Chicago.  In  tb:>  s)  -lem  the  answering  jacks 
arc  placed  upon  two  switchboards,  each  having  multiple  jacks 
for  tis  Own  portion  of  the  lines.  The  signals  are  lamps  crnitrtilled 
by  relaj'S  respondmg  to  0«mdini  p(»h  heyt  on  either  side  of 
the  line.  Tlie  relays  are  so  disposed  that  bMh  operate  and  lock 
when  a  plug  is  inserted  in  a  jack  of  any  line,  and  ibey  are  lliiis 
made  lo  ^erve  the  dual  fiinclioit  of  line  .ind  cut-ufT  relay  One 
relay  o(Hraled  etVect^  the  proper  line  signal  while  l>"ili  .iperate<i 
r.Yiingm.hes  all  »ignaii..  llic  circuits  ,tre  well  (icvvK>ped.  Tlic 
[laient  h  IS  been  aSMgtied  to  the  Kellogg  Switchboard  ^  Sttpply 
Coiiipjinv 

A  ■.eroiid  patent  a'»iened  to  this  c.iiiipaiiy  is  one  granted  to 
J.  G.  Roberts.,  of  Detroit,  for  a  switchboard  snlem  providing 
automatic  ringit^;.  There  is  associated  in  each  cord  circuit  a 
set  of  retoys  and  a  rotating  cam  device  such  that  the  inserthm 
of  a  calling  pliig  in  a  sobscriber'i  jack  performs  all  the  tunc* 
lions  of  signalhig.  The  scheme  provides  the  following  functions 
eiiiimerated  in  the  patent : 

First,  to  effect  the  automatic  svs-tchiiig  of  signaling  currcnl 
upon  the  line;  second,  to  havi  iliis  .signaling  current  switched 
automatically  on  the  cal!e<I  line  at  ^prcihed  intervals  of  lime,  not 
continuously,  and  for  a  <pecilicd  luimbrr  of  times :  third,  to  pro- 
vide for  automatically  signaling  back  to  the  calling  party  indi- 
cating a  "don't  answer" ;  fourtll,  to  proi-idc  a  visible  signal  that 
there  was  a  "don't  answer"  or  that  the  called  party  has  answered 
and  "hung  up,"  which  in  cither  case  serves  as  a  disconnect  signal 
nnder  the  control  of  the  calling  party;  fifth,  to  automatically  dis- 
continue the  ringing  current  when  a  call  is  anstivered,  until  after 
the  plug5  have  !>een  cleared  of  the  jacks. 

H  K  A.  .■\iiilrc  li.-is  .iI-o  ptiteuteil  a  swiichl>oard  improvement. 
\\  ■  Il  i-  111  the  f'  'Tin  of  a  ^tcrecy  device  ti,>  pre\  ent  the  operator  h>- 
!•  milk,'  It:,  hi  or.lir  I'l  .uvon^p  i -h  ihe  desired  result,  each  con! 
<  ir' lilt  i^  pr..\i.Ii  r|  Willi  :i  niacin  v.c  li^reiiitig  key  which  discon- 
lu-.r.  'lir  iiiifi r  .1^  Sivin  .1^  ilu-  cii  'ing  p^ig  of  any  cord  pjnr 
IS  inserted  in  a  line  jack.    1  his  pruviden  fur  everything  except 
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tiiat  CMC  where  the  operator  attempts  to  listen  in  with  tbe  an- 
swfiiHff  flof  of  •  seoood  cord  ptir.  To  pment  thii  Ifr.  Andre 

iMCS  the  potential  differences  employed  for  a  busy  signal.  To 
this  end  he  connects  normally  to  tbe  tip  of  the  answering  plug 
i  relay  which  in  turn  controls  the  listening  relay  in  a  manner 
such  that  the  operator  not  only  becomes  cut  off  upon  the  attempt 
to  plug  a  busy  line  with  an  answering  plug,  but  she  remains  cut 
off  until  the  plug  is  returned  to  its  seat  Tlie  Western  Electric 
Company  bu  ItMa  assicned  Mr.  Andre's  pMsat 

cnmtAi  omci  Anuufca. 

The  patent  for  the  ratchet  wheel  rotfetiac  *haft  heat  coil  shown 
in  10  minjr  recent  protectors  of  F.  B.  Cook  of  Qucafo^  hu  now 
sppcired.  It  is  sbown  in  Fig.  i  in  sevenl  views.  It  ifil!  be 


no.  ti—cuHt.  aiAT  oon. 


understood  that  at  normal  tcinpcraturci  the  ai-.^ft  U  locked  in 
the  coil  by  solder.  If  the  coil  heats,  the  solder  softens  and  per- 
ntits  the  tuning  of  the  shaft  and  wheel.  The  springs  of  tbe 
noontiog  tend  to  torn  the  shaft,  and  release  tfaeanselves  to  open 
the  drcnit,  by  snapping  off  and  away  from  die  teeth  if  tbe 

ratchet  turns  untkr  thrir  imp'.tlsc. 

AiKithrr  patent  iiist  grantcft  to  Mr.  Cook  i.^  for  h;^  main  dis- 
;r:j'jting  tr.tinc  wherein  he  obtains  the  advantage  of  horizontal 
shelves,  without  introducing  a  horizontal  terminal  strip  which 
interferes  with  eariler  patents.  The  cable  side  teminals  are 
short,  vertical,  wooden  strips  carrying  the  usual  rubber  strip  and 
metal  pnnchings.  Tbese  strips  are  shorter  Aan  the  vertfeal 
spacing  between  horizontal  planes  of  the  framework,  .ind  thus 
a  long  horizontal  opening  is  left  to  permit  the  ready  placing  of 
wire  upon  the  horizontal  shelves.  In  order  to  keep  the  wire 
dose  to  tbe  sbelres  each  terminal  block  nrnst  have  a  fiuining  ring. 
The  codiUmtioii  of  tfaia,  die  bortaontal  rows  of  vertical  tamiiial 
strip  and  the  frameworlc  form  the  basis  of  tbe  patent 

STATION  DEVICES. 

A  new  form  of  controller,  or  sending  switch  for  automatic 
systems  upon  the  Strowger  circuits,  has  been  invented  by  A.  & 
Stercoa,  of  Fall  River,  Mass.  Mr.  Stevens  evidently  finds  mis- 
tikes  bdng  made  with  the  present  type  of  rotary  dial  He  sttb- 
'titntes  a  key  for  depression,  each  key  to  correspond  to  the 
proper  digit.  He  combines  .i  cam  and  follower  driven  by  the  key 
'•vers,  which  suffices  to  drive  the  contact  arm  over  a  number  ■'if 
contacts  corresponding  with  the  number  on  the  particular  actuat- 
ing Iny.  He  introduces  refinements  in  the  form  of  ioterlodcs  to 
prevent  overtapping  of  snccessive  digits. 

H.  Tideman,  of  Menomhiee,  Mich.,  has  been  granted  a  potent 
for  a  de.sk  stand  of  the  general  nppcarance  of  the  present-day 
cylindrical  upright  knock-down  stands.    He  makes  his  parts  ac- 

ttsible,  however,  by  forming  the  upright  of  two  semi-cylindrical 
pirts.  One  is  stationaiy  and  is  secured  to  the  base  and  trans- 
mitter sapport  and  serves  as  a  monntiag  for  the  swildi  parts. 
Tbe  other  piece  is  nothing  but  a  cover  f^  these  switch  parts. 

Two  patents  have  been  Issued  to  J.  Savaman,  of  Sao  PmeiseOk 


997 

for  recdver  supporting  anna.  This  arm  is  similar  to  ita  aumjr 
pradcoeaaon^  hut  havtag  as  a  special  feature  a  eaai  and  lever 
to  oyerata  the  switch  hook  manually. 

TELEPBONK  IKSTRi;ME.VTS. 

Pig.  »  shows  what  may  be  called  an  inverted  eolid-hadt  trana- 

mittcr,  which  has  been  patented  by  W.  W.  Dean,  the  patent 
being  assigned  to  the  Kellogg  Company.  The  button  casing,  in 
the  form  of  a  ring  of  hard  rubber,  is  secured  to  the  diaphraci-.i 
about  one  of  the  circular  electrodes,  which  is  also  secured  to  the 
diaiphragiH.   The  noontiiig  of  the  latter  is  at  the  dlapiuagiii 


fio.  9.— SBAX  nAitiKirm. 


center,  while  the  ring  is  concentric  witl;  the  liiiphragtn  and 
thus  has  little  stiffening  effect  upon  it.  An  au.xiliary  mica  dia- 
phra^  serves  to  mount  the  rear  electrode  and  close  the  cham- 
ber. It  is  claimed  that  by  this  arrangement  of  parts  any  ten- 
dency to  paddng  is  reduced  by  the  extra  agitatioa  of  the  carbon 
granules. 

K  M.  Turner,  of  New  York  City,  has  patented  a  folding  head 
receiver  for  the  use  of  those  requiring  telephonic  devices  to  aid 
the  hearing.  Both  the  bead  band  and  tbe  atuching  damp  fold 
so  that  the  band  may  be  readify  placed  in  the  podtet  wtiea  not 
in  usfc 

rAirr  um  svanvs.  ' 

Mr.  E.  A.  Reynolds,  of  New  York,  has  patented  and  assigned 
to  the  Iron  Tcl^bone  Compaiqr  a  loekMWt  ^tem  for  party 
lines.  The  gronndad  ride  of  a  eautnl  eneigy  Una  la  oannactBd 

through  omtrolling  magnets  at  each  station  to  earth.  If  the  line 

is  carrying  a  current,  i.  e.,  is  busy,  then  the  grounded  side  will 
be  at  a  potential  different  from  that  of  the  earth,  provided,  of 
course,  the  battery  is  grounded  and  there  be  resistance  at  the 
exchange  between  the  ground  and  the  grounded  line  limb.  The 
circuit  of  the  magoet  is  carried  through  tbe  switch  book  con- 
tacts so  that  as  the  bode  rises  die  msgnet  dreuit  is  momentarily 
closed.  If  the  line  is  not  busy  no  current  will  flow  to  earth  and 
the  circuits  will  all  be  normal.  If,  however,  the  line  is  busy 
the  niagiitt  becoming  energized  ,iiid  ilini^tf  its  armature  in  the 
path  of  the  hook  switch,  thereby  displaying  a  busy  signal  and 
opening  the  local  leiaphooe  circuit 

Another  lock-out  mMtoi  has  been  patented,  this  the  work  of 
C  B.  Smidi,  of  New  Yorie.  TMa  i^ateni  rcquirea  diree  wires 
throughout  and  thus  doos  not  s«e»  to  be  oo  a  competing  basia 
with  other  systems. 


Lbttbrs  to  thb  Editors. 


Liquid  Barretter  Litigation. 

To  the  Editors  of  F.U-ctrical  World: 

Sirs: — .As  the  present  status  of  the  litigation  on  the  liquid 
barretter  patent  has  been  greatly  misrqsresented,  we  would  be 
greatly  obliged  if  you  would  kindly  give  publicity  to  tbe  following 
Statement  of  tbe  facts  in  the  case : 

The  following  decisions  have  been  rendered : 

I.  Od^btr  16.  1905.— Natkmal  Eleetric  Signaling  Company  vs. 
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De  Forest  Wireless  l>l<nraph  Coni[iany,  A.  White.  Le  De  Foreit, 
et  al.  Decision  in  ia\or  uf  llic  Xaticna;  Electric  Signaling  Corn- 
pan  \  holding  that  De  Korctt  Company  Infringes  patent  and  order- 
ing an  accounting  for  damages. 

2.  Novtmbtr  8,  1905.— National  Electric  Signaling  Coni|>any  vt. 
De  Foreit  Wireless  Telegraph  Company,  A.  WhiU,  L.  De  Forest, 
«t  aL  A  deone  ol  iojiiBotiai  ■gainst  De  Fomi  Compuiy,  A 
Wbit^  L.  De  Vomi  aad  flw  tiOeialt  of  Oe  De  Foreit  Gompmr 
them  from  niiag^  iiiuaieetitriac  or  eelliag  dte  litpiid 


3.  Immarf  37,  1905.— National  Electric  Signaling  Company  vs. 
Geidlsdlaft  fur  Drahtlose  Telegraphic,  m.  b.  H.,  ct  al.  Decree 

of  ini^ir.ction  against  Slaby-.-\rco  or  Telefnnken  dtnpany  rc- 
strajnitig  (lifiti  from  the  use  of  the  liquid  barretter  1:1  any  of  its 
forms. 

4.  Dc  Forest  Wireless  Telegraph  Company  vs.  National  Elec- 
tric Sign:i:inn  Cunijiatiy  CharKing  the  National  Electric  Signal- 
ing Company  with  iniringcnicnt  ol  the  Ncugschwcnder-Schaefer- 
De  Forest  "Goo"  receiver.   Suit  dismissed. 

5.  April  7,  tgo6.— National  Electric  Signaling  Company  Ts,  De 
Forest  Wireless  Telegraph  Company,  A.  WhiH^  L.  De  FefaM^  ^ 
aL  Dcdaion  ill  favor  of  the  Natiooal  Electrk  SlgnaHng  0>m|niiy 
to  dw  eCect  diat  the  "Spade"  dectrode  med  Iqr  the  De  Forest 
CtaqHtiqr  infrioged  Ae  National  Electric  Signaling  Company's 
liquid  barretter  patent,  enjoining  the  De  Forest  Company  against 
ftmhcr  use  of  this  type  of  receiver  aad  ordering  an  acGOORting 
for  damages. 

6  Uny  I,  ifjoti  — N'.it:(>ri.'il  Hluclric  Signaling  Cumpany  vs.  Dc 
Fore^t  Wireicss  Tckgr.^ph  Company,  A.  White.  L.  Dc  Forest  et 
al.  Million  brought  for  contempt  of  ro'.iit.  White.  Dc  Forest 
and  U«  Forest  Company  adjudged  guilty  of  contempt  of  court 
and  arrest  ordered  and  bail  fbced  at  S[l^.l><)■>  * 

Washihciok,  D.  C  Rl&inau>  A. 


Tempeiature  Effects  in  Spatis. 

To  At  Editors  of  Electrical  World: 

Sm: — My  attention  has  just  been  called  to  a  slight  error  in 
my  article  on  Teniixrrature  Effects  in  Spans"  which  aqipearcd 
in  jnwr  Issue  for  December  9,  1905.  The  ri|^-band  member 
of  eqnatson  t*  on  page  988  dmild  contain  y  cubed  fauiead  of  y 
•qnared;  nlao  die  wtfwpoiidiag  numerical  eqndoa  b  the 
middh  of  the  lefMMBd  cohnm,  page  989,  should  read  300 
cubed  fauiead  of  JOO  squared.  The  calculation  has  actually 
been  made  with  300  cubed,  so  that  the  result  is  correct  as  it 
stands. 

PHiLASELriiiA.  Pa.  C.  P.  NACBoa 


£fficieocy  of  Lighting  Babncers. 


To  the  Editors  of  Electrical  World: 

SBa>-Ref^niiig  to  Mr.  Budd  Frankcnfidd's  intersatiilg  article 
on  "Itiinlalion  aad  Oonvomidhv  of  Lj^iliiv  BalaMan^  in  ywr 
iaane  of  Daeamber  93,  to  ngr  letter  of  Jammqr  13  on  the  stove 
subject  and  (o  Mr.  Frankenficld's  reply  in  the  issne  of  Fdiraarjr  3^ 
I  note  that  this  subject  has  been  opened  again  by  Mr.  B.  P. 
Jalcobsen  in  the  issue  of  March  24.  Mr.  Jakobsen  has  brought 
up  a  point  of  some  interest,  but  considerably  removed  from  the 
question  at  issue.  When  a  customer  purchases  any  piece  of  elec- 
trical apparatus  the  question  of  conveying  energy  to  or  from  it 
is  generally  settled  by  other  conditiotu,  and  is  frequently  the 
determimng  facttur  in  its  purchase. 

In  my  letter  of  January  13  I  dealt  entirety  with  the  efficiency 
of  the  balancer  set,  and  the  losses  in  the  wiring  ahoidd,  b  mgr 
opinioih  be  more  aatiabdorily  ronnidftnuf  as  a  1 
rine«  awh  eooriinied  rcaalls  are  a#  to  lead  to  \ 
misimdcrstanding  between  the  manufacturer  and  i 

The  writer  is  of  the  opinion  that  a  typographical  error  appeati 
in  Mr  J  iknbscn's  formula,  for  throughout  he  appears  to  consider 
transmission  efficiency  of  a  direct-current  line  as  the  ratio. 

Watu  infut  —  VoUt  tott 


If,  however,  we  insert  the  missing  current  qnBbol  the 

equation  becomes  as  follows: 


=  1  —  %  volts  lost  m  R  —  fo  volts  lost  in  Rn 

Mr.  Jakobsen's  over-all  efficiency  is,  therefore,  simply  the  effi- 
ciency of  the  halancer  set  including  the  copper  loss.es  in  the  line. 

Now,  in  the  practical  testing  of  a  balancer  set  thick  heavy  cables 
are  used,  and  the  voltmeters  connected  directly  to  the  brushes. 
The  losses  in  R  and  Rn  may,  therefore^  aaJely  be  neglected,  in 
which  case  Ote  valne  of  Hm  last  "bracket^  m  the  final  equation 
ia  imHjr  and  tte  equation  baeomea  exactly  that  given  b  mgr  letter. 
I  am,  thcrefbre,  still  opiatoa  that  the  italemenla  otwlabed  in 
my  letter  of  January  13  are  substantially  correct,  and  such  ap- 
parently is  the  view  courteously  taken  by  Mr,  Prankenfield  ia 
his  letter  of  February  3, 

SCHENECTABY,  N.  Y.  C  T.  WiLXtRSON. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


KtaclQtitw  yoUage.—HmMTj—A  description  of  a  very  dmple 
method  of  estimating  the  reactance  voltage  of  a  direct-current 
djmamo,  when,  as  is  usual,  the  nuuiiinc  h.xs  only  one  turn  per 
legtneni.  In  such  a  case  one  merely  requires  to  count  the  number 
of  polea  and  the  number  of  segments  and  to  know  the  gron 


of  poles,  then  r 


efama  may.  for  a 


Having 


Fic.  I.— cuBvi  or  BsacnuicB  mtaoc 

core  length,  the  revolutions  per  minute,  and  the  rated  hSowatto 
and  voltage;  The  cnrvc  b  Fig.  i  ghes  values  for  IT  Car  varyfaig 
ratios  of  X  £  to  r,  where  Xg  ss  gross  core  length  b  centimeters, 
t  —  iiolar  pitch  at  air*gap  b  centimeters,    (If  D  =  air-gap 


diameter  and  Pss 


obtained  K,  the  reactance  r,  per  pofe  b  ofama  may,  for  1 
with  one  turn  per  segment  and  miitliple^reuit  single 

be  obtained  from  the  following  formula:  r  =  iirx^gXJ?X 
/•"  X  to',  in  which  R  =  speed  of  armature  in  revolutions  per 
minute  .ind  /•'  =  total  number  of  face  conductors  on  armature. 
When  the  dyn.inio  is  loaded  with  a  current  of  I  amp.,  then  the 
reactance  voltage  is  e<iual  to  /  r  P.  When,  as  will  generally 
be  flw  case,  it  is  not  worth  while  bothering  about  greater  exacl- 
atm,  there  may  be  substtiuted  for  K  the  mean  value  of  0.4,  and 
the  formula  for  the  reactance  per  pole  will  then  read :  r  ss  0.4  X 
^g  X  X  X  10'*.  Several  numerical  examples  aregiveaand 
it  is  pomied  out  that  this  method  of  calculating  Ae  leactanc* 
voltage  bfingB  oat  dearly  Hm  bUnanca  of  the  three  mab  caai> 
ponents,  namely,  firi^  the  gnna  length  of  the  armature  core; 
second,  R.  the  speed  of  the  armature  b  revolmiana  per  mimiM^ 
and  third.  F,  the  total  number  of  phase  condnctorfc— Load. 
EUc,  April  30. 
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Periodu  I'ariatioHS  in  the  Magnetic  Field  of  a  Generator. — 
WoMALu  AND  Walu — A  paper  read  before  the  Manchester  Sec- 
tion of  the  British  Inst.  Eire.  Kng,  on  the  results  of  an  inves- 
ticatkn  into  the  periodic  variations  in  the  magnetic  field  of  a 
dirae-phase  tcncntor  hy  mum  of  an  otcillocnpli.  Hit  fuioSc 
viria1>on5  were  observed  b^*  meaiu  of  the  c.ni.fs  induced  in 
search  coils  attached  to  the  pole  pieces  and  to  the  armature,  and 
the  periodic  variations  in  the  e  m.f.  induced  were  recorded  by 
one  pair  of  strips  of  a  DuddeU  high-frequency  double  oscillo- 
fnjk  Mki  fcvolviac-i9m  camera.-^Lond.  EUe„  April 

Ui»if9l»r  ^ii<i:!c- Phase  3ioehhwi.—A  fully-ilhistrated  reprint 
of  a  British  iiavm  jipccificatim  for  nnipolar  single-phaie  motors 
and  generators  of  the  British  Thomsoo-HonstOn  Conpany.— 
Lond.  Elec,  April  aa 

Su^U-Pluut  tmimeli»K  .WoMr— BEranKA— A  mattMontica] 
aitide  on  an  exact  diafram  for  the  «ingle-l>ha*e  indtietioa  motor. 
The  author  shows  that  an  exact  fhcoty  of  this  motor  may  lie  based 

gcomctrirally  on  a  circular  diagram  analogous  to  that  for  poly 
phase  motors,  the  ohinic  rcsistancf  of  the  rotor,  however,  playuig 
a  tnorc  complex  part.  On  the  basis  of  this  diagram  it  would 
perhaps  be  interesting  to  esubiish  a  method  of  testing  which 
woiiM  be  more  exact  than  that  now  in  actual  tuitr^UBelairage 
Eler..  Jnr.'Miry  37  and  April  14. 

jRiUtHiitHg  Electrical  Machinery. — Meam. — An  article,  illus- 
trated by  diagrams,  on  the  windings  and  inattlaliMi  of  4iMCt-Cnr- 
rent  machineiy.— i*<wrr.  May, 

Power. 

French  Power  Transmission. — Bolrcmciwiii.— A  fully-illus- 
trated descriplion  of  the  elearic  transmission  system  by  which 
power  generated  from  the  Stoule  Falls  is  transmitted  over  a 

distance  of  about  30  km.  to  Clermont-Ferrand.  The  power  house 
is  designed  for  six  i«20O-hp  generating  sets,  one  of  which  will 
be  for  rcser\'c.  Three  sets  and  two  exciters  have  been  actually 
installed.  Double  Francis  turbines  with  horizontal  axles  drive 
three  phase  alternators  delivering  a  cnrtcnt  of  460  amp.  at  1,000 
volts.  Two  sets  of  bus>bafa  are  arranged  in  wder  to  keep  the 
current  for  power  purposes  separate  from  that  for  lighting.  The 
in'^t.il'.itirn  :=  made  by  the  Wcstinghou^e  Cnmrnn-.,  ain!  Wurti 
litrlitnLiig  arrc-tcrs  arc  used  on  the  line,  the  iran-nu-sion  voltaRC 
being  j^iXxT  .\t  ihc  sub-station  in  Clermont  il:':rc  nrc  \\\n 
groups  of  three  transformers  of  375  kw.  The  e.m.i.  at  the  dis- 
tributing network  is  3,iaoo  valHi— La  Rnme  Stie.,  April  15. 

French  Hydro-Electric  FUiiii.  Sui.ikk.  An  i]I•.l^tr,ltL■.;l  Je-,cri;:- 
tion  of  the  Var  hydro-electric  plant  in  the  southeast  of  France. 
Water  power  is  avftHaUe  to  the  extent  of  about  2,500  hp.  There 
are  three  6ao-kw  generating  s«ts»  each  consisting  of  a  double 
Francis  goohp,  tioo-kw  tiirbine  with  a  horizontal  axle,  driving 
directly  a  three-phase  alternator,  which  gencrafr--  1 1 .000  vult  i 
with  a  frequency  of  25  periods  per  second.  Three  tfatuniiisiuu 
Inns  st.jrt  fr.i.-ii  the  plant  1  hi-  m-;.T!lation  was  made  by  the 
French.  Thaii-.^cii- 1  iuu^ton  Cc>i!i]i;iiiy. — L'Fc'.iirnfic  R!cc  ,  .^priI  14. 

Lea!  'J'cstinji  —  lloLLww  .\  pripfi  rrjiiu  brforc  llic  Dablni 
Section  oi  tiie  British  Iii^t.  KUn:  Eri;,  ii<:<c; ibiiig  methods  and 
apparatus  used  for  coal  testing.  The  author  recommends  to 
insert  the  following  clause  in  any  specification.  "The  coal  shall 
be  delivered  in  «  reasonably  dry  state,  free  from  stones,  dirt  and 

fine  slack,  and  shall  contain  on  delivery   per  cent  of  large. 

which  shall  he  tfi.Tt  retained  on  a  metal  screen  of  — —  meshes  to 

the  linear  foot,  riud  shall  derelnp  when  tested  in  a  calori- 

njeter  not  less  tli.in          ihermal  units  per  pound  oi  the  dry  coal, 

and  shall  leave  not  more  than           per  cent  of  incombustible 

matter  when  completdy  buined  in  a  mufle  fnuee^^^md.  She., 
April  13. 

Electricity  in  Mines. — Labrouste.— A  discussiot),  with  the  aid 
of  diagrams,  of  different  systems  of  electric  winding  at  mines, 
with  a  discnssion  of  their  advantages.— Rtvut  Eke.,  February 
90,  Mardi  30^  April  I5> 

Turbine. — l-OEWV. — A  mathematical  article  giving  character- 
istic constants  of  various  water  turbines  for  tiie  sake  of  their 
ckkiBificatun,  togctiKf  nifh  delmled  infomation  on  tiie  Fkanrii 
tBr1iine.--CbAi.  «,  Mateh^  April  15. 


Traction. 

Single-Phtat  rrocrion.— Spracue.  McClellan,  DiMtrtALT. — 
Three  contribtttions  to  the  discussion  of  single-phaie  traction. 
Sprague,  b  a  letter,  ctiticiaeft  sharply  the  perfomtnflt  of  Ike 
New  Haven  single-phase  locomotive.  His  erltSdanu  are  directed 

principally  toward  the  performance  of  the  IfKoinotive  .nt  slow 
speeds  and  yard  work,  in  which  he  believes  it  will  show  low 
efliciency  and  abnormal  heating.  He  also  calls  attention  to  the 
great  weight  in  proportion  to  .the  capacity  of  the  looomottve,  when 
compared  with  the  Areet-cnnent  New  Yock  Centttl  nachiae: 
The  crttidsnu  of  McClellan  and  Ddlvnlt  Rue  in  faim  nf  dif* 
elusions  of  the  recent  paper  of  Lamme  and  are  ahstracted  in  an 
editorial.  McClellan's  notes  relate  to  the  entire  suhjcct  under 
consideration,  and  he  is  in  favor  of  single-phase  traction.  He 
pleads  for  a  high  distributing  voltage  and  against  the  third  rail. 
He  refers  to  the  desirabili^  of  operating  motors  in  parallel  to 
keep  the  load  on  the  motors  btlaneed.  Ddfnralt  advocatce 
polyphase  traction.  The  pojypihaae  locomotive  has  a  constant 
speed  characteristic  which  may  ultimately  prove  valuable  when 
fully  utilise  "  1  he  ■lerics  motor  in  its  output  chamcteristics 
resembles  the  sicam  locomotive.  He  refers  to  the  effect  of  dif- 
ference iu  diameter  of  drivers  upon  the  loading  of  the  motOfS, 
"As  DeMuralt  explains,  the  difference  in  loading  from  this  canse 
can  be  corrected,  while  a  6  per  cent  or  7  per  cent  variation  wouM 
also  be  likely  to  play  the  mischief  even  with  continuous-current 
motors."  In  the  matter  of  weights  the  polyphase  motor  has  the 
advantage,  so  far  as  experieof  inu  ?;oes.  He  thinks  n  --Higle- 
phase  locomotive  will  be  very  likely  to* gel  into  trouble  in  start- 
ing on  grades  from  the  burning  out  of  the  short-circidted  Mlt 
in  spite  of  the  high-resisUnce  leads.  AU  of  the  writeis  agree  in 
advocating  a  higher  working  potentialw— «7l  Ffy  Tour.,  April  aB. 

Recording  Meier  for  Tramways.— Dz  Kermoxd. — An  illus- 
trated description  of  a  recording  meter  for  tramways  which  shows 
the  time  liurinR  \vh.ii:h.  .i  ear  nses  current.  Since  tiie  total  length 
oi  time  '1  a  trip  is  known,  the  ratio  of  the  time  tlnring  which 
current  n  used  to  die  total  time  can  be  found,  atd  from  thii^  the 
ability  of  the  motonmn  may  be  estimated.  (The  good  results 
obtained  witii  this  kind  of  meter  in  the  Frankfurt  system  were 
recently  noticed  in  tlic  Digest.)  Tlir  nieler  cnnsi'ts  r^srntially 
of  a  clockwork  which  is  stopped  and  started  by  means  of  an 
electromagnet  a  t  ated  by  ^e  current  supplied  to  the  carw— 
L'Eltetricien,  April  21. 

iiiet«U«Clona,  Systems  and  Appliances. 
CoMiUunu  for  tht  CmtuetioH  of  Uolors  lo  Lighting  Networks. 

— ScHUELEK. — A  discussion  of  the  e.andit'ons  t:iidcr  which  differ- 
ent central  stations  in  Germany  permit  niotoi^  to  be  connected  to 
a  lighfiiii;  network.  The  author  tluiiks  regulations  of  this  kind 
should  fix  notliing  but  the  maximum  permissihle  starting  current 
.-md  tiip  ir.iniiniun  permissible  powcr  fictor.  Differences  in  the 
regulations  of  various  stations  ate  veiy  trooUeaorae.  For  in> 
stance,  for  a  5-hp  induction  motor  three  different  stations  reiimre 
a  power  factor  of  o.,'?.  0.8.-  and  0  ^j,  respectively.  The  motor 
manufacturer  is  ttiereby  forced  to  bulid  the  Standard  S-hp  type 
with  such  a  weak  field  and  such  a  narrow  air-gap  as  to  get  a 
power  factor  of  0.89  or  to  design  a  special  type.  In  view  of  the 
advisability  to  get  uniform  regulations,  committees  of  the  Asso- 
ciation of  German.  Electrical  Engineen  and  of  the  Assodatiaa 
of  Tlmliiilty  Works  have  prepared  a  set  of  regnlations  whick 
i;  published  in  the  s.aine  issue.  The  Starting  cntrent  of  dincl- 
current  motors  is  fixed  as  follows: 


Wills  per  ftp. 


ssw 
laja 


Capacity 
of  motor*, 
o.j  to  1  hp 

1 1«  J 
afofSkp 
Atova  If  kp. 

Above  isft 

"The  torque  which  can  be  obtained  with  the  small  starting  cur- 
rent is,  as  a  rule,  the  normal  torque  for  motors  of  i  to  15  bp, 
and  thrcc-fonrths  the  normal  torque  for  motors  of  more  than 
15  hp.  The  tofqne  obtainable  with  the  large  startmg  current  ii^ 
ai  a  rule,  twice  the  ootmal  torqm.''  The  starting  cnrrent  of 
I  is  fixed  as  foltowt: 
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«f  moton. 
0^5  to  1  hp 
I  to  1.5  hp 
I.S  to  I  hp 
.>  to  s  hp  I 
S  10  ij  hp  i 
Above  1 5  hp  J 

»tf»  jtoi 


tot  maM 


The  siarting  cttRcnt  o(  «agl*'9|w<c 

M  ioUows: 

Capicitr 
of  motors. 
••**»  'tj 

 »U 


Valt-4iBp«f e  per  Ip. 
jsoo 

JOOO 

J  50a 
1600 
MOO 
1000 
«M0 


ii  fixed 


VslHiBpcfc*  per  bp. 


Par  line 


MOO 
3000 
JSOO 


III  this  case  the  torqiiL-  ubuiiiabli-  ■Ailh  the  small  starting  cur- 
rent is,  as  a  riik-,  one- foiirih  the  n  rnia!  torque  for  ordinary  in- 
duction ii:L/ttiri  and  ftiual  lo  ilic  injiin.il  t  unur  I'-r  commutator 
motor*.  The  toniue  ubuii>4b>e  with  the  large  starting  current 
■I,  M  •  mie,  two-thirds  the  normal  torque  for  ordinary  induction 
molon  and  twice  the  nonml  loiqne  for  commuutor  motor*.  The 
fiNniniHin  fMnfcr  fKlor  i>  fwed  at  lullowt  for  pdlfplttie  taotm  of 
different  ratings: 


Up  lo  

Pvmr  Ikim. 


<  5 

».Tt     9.1%  ».JJ 

The  niiniminn  power  factor  for  •iiii!le*phaM  motors  it  find  u 

follows : 


S 


•5. 


Mo  ve  .10  hp. 
o.Bs 


Up  I 

Pow< 


so      Above  10  bp. 


TiR-  kuriimilieti,  sppuiiitt;*!  for  the  driiiiug  o:  the  regulations 
h.tve  approved  them  and  the  regulations  are  now  to  be  eobmitteii 
to  Ihc  two  associations. — EUk.  Zeit.,  .Xpril  u. 

Smalt  Electric  Lighting  Plant. — An  illustr  iu-d  article  on  in- 
sullation  and  nHUOtcnance  of  the  electric  lighting  plant  of  Jor- 
dan, Minn.  It  contaida  a  45-kw,  three-wire  engine-iype  generator 
gi«iiq[  (Sirect  current  at  115  and  2jo  volt».  Installation  and  oper- 
ation OMtt  are  fivtn  ia  detaiL-^owrr,  May. 

Bloctropliyaica  antf  Mafnetlfm. 

C^ninctimty  «/  Piamu  (9r  Aiffnwting  Currtml.—YfBMK  m 
Com-* — An  aocoiiBt  of  eapcrimentt  on  die  elnctiic  oottdnclivily 
of  a  Bvnten  flanie  oenlainiiic  varioat  alkali  lalt  vaporii  the  cur- 
rent!  need  bifnt  dtcfnatlo(  ooei  with  frcQocneiet  of  from  tqiho 
to  6,ooiMMM>  per  teoond.  The  cooductivity  was  meawred  b«swccn 
two  platinuin  electrodes  immersed  in  the  flame  and  the  variation 
of  thi'  1 1  nijiii  livit V  Willi  i!ir  .niuiuiu  of  s.ilt  present  in  the  flame 
anil  with  the  lutujc  o!  tlicc  s«iU  wa^  uivcjUgatcd.  The  results  ob- 
tained enable  a  comparison  to  be  made  between  the  conductivities 
of  the  various  alkali  salt  vapors  for  alternating  currents  and  their 
cunduciivitics  for  steady  currents.  It  appears  that  the  relative  con- 
ductivities fnr  rnpidly  altcrnnting  currents  are  nearly  proportional 
to  tlie«qu.in:  root'i  of  the  corresponding  condttctivitiee  for  steady 
coftCBtt.  The  flame  is  found  to  behave  for  very  rapidly  alter- 
anting  carrenu  toorc  like  •  dielectric  of  high  (pcdfic  inductive 
capaciqr  than  like  a  coodoctiag  medium.  Theee  retolla  confinn 
Ibe  view  that  the  negative  ions  from  all  salla  haw  die  Mme 
Teiodtr.  The  apparent  capacity  varies  nearly  bntntHf  a*  the 
sqmre  root  of  the  maximum  applied  potential  dtfTeraKc.  The 

apparent  capacity  nr.irly  i:.'!<-;.'Ct:((r:i;  l  i  \):r  number  uf  alter 
nations  prr  SecutiU.  liic  a|ip.trctit  t.<iijjcil>  u  iiCAily  uidc^eiiUciil 
of  the  distance  between  the  electrodes.  The  foregoing  results 
are  iti  agrrritiri>«  wuh  fhr  mmr  theory  of  the  conductivity  of  the 
fl.iinr  for  r.ipiiUv  .jltinntiiiR  .urrenti  when  the  velocity  of  the 
positive  I'  lis  and  (he  mcrtia  and  viscons  resistance  lo  the  moticn 
of  the  nr«.itivc  ions  are  neglected  in  comparison  with  the  effects 
Jiic  to  thr  ii\;tn'jer  uf  ions  per  cubic  centimeter.  Not  more  than 
one  riioliculc  in  JO  salt  molecules  is  ionized  at  any  instant  in  the 
flame,  but  each  molecule  is  probably  ieniaed  and  recomUnet  sev- 
eral milli«)n  limes  per  second.  The  steady  currents  observed 
thfooffh  salt  vapon  in  flames  ate  very  far  from  the  aaxinmm 
pouibie  currents  corresponding  to  the  number  of  ions  produced 
per  second. — PkU.  Mog-,  April, 


Ctrfuttukr  TJUory  of  MMirj-J.  J.  TmiiaDif.>-An  ahstoaet 
of  his  last  lecture  before  the  Royal  Inst,  on  the  oorpuscolar  ifacasy 
of  natter.  He  Iwd  reached  the  conclusion  dmt  the  number  of 
corpuseules  in  an  atom  cannot  be  a  very  large  multiple  of  the 

atomic  weight.  Tliis  result  seemed  to  be  contradicted  by  the 
existence  in  many  stio  tra  ot  ai:  enormous  number  of  lines,  if 
eacli  spectrum  htic  is  siii>posrrl  to  be  due  to  a  clKirgcd  p.irtic'e 
in  orbital  molior..  But  the  author  cj^plaiiied  why  lite  inimhor  of 
corpuscles  in  an  atom  c.iiiiioi  be  calculated  front  ibir  nmnbor  .<{ 
spectrum  lines.  He  referred  further  to  the  remarkable  discovery 
that  if  the  secondary  radiation  emitted  by  elements  under  the  in- 
fluence of  Rontgen  rays  may  be  measured  by  the  ionization  it 
prodnces  within  a  millimeter  of  the  surface  of  the  substance,  num- 
bers are  obtained  that  rise  steadily  with  the  atomic  weight  If 
ihe  toniaation  be  plotled  oo  an  atomic  weiiibt  haia  a  curve  of 
such  deiinitencss  ia  oblaiaed  aa  may  prove  useful  in  the  futnre 
in  fixing  doubtful  atomic  weights.  The  application  of  the  cor- 
puscular theory  to  the  ei^laiiation  of  Ihe  electrical  conductivity 
of  metals  has  shown  that  we  must  admit  that  a  kind  of  cor- 
puscular dissociation  is  ccmliniiany  taking  place  in  a  i  :indiictr>r, 
so  lhat  lliere  ate  .ilwjyi  ntiiubet?  of  free  corpuscles  ica.dy  to 
move  under  any  c  m  i.  applied.  Further,  11  tlie  free  corpoiicles 
be  regarded  a-  capable  of  carrying  heat,  then  the  ratio  for  diflfer- 
ent  materials  01  the  thermal  i  >  electrical  conductivity  can  be  cal- 
culated. It  is  remarlcable  that  the  calculatiofis  on  this  basis 
igrt<  very  dofdy  with  fbe  experinwnla]  rcauits.-4<aind.  £Jto., 
April  13. 

RetvMiom  of  Alpha  PcrtuUt  in  Patting  THnugh  Matter^ 
RvTucarau.— A  short  communicatioD  00  experimenia  in  which 
he  oblahicd  photographic  cSecM  from  alpha  jMrtidn  the  vdi>city 
of  which  had  beoi  reduced  to  less  than  one-half  tim  ovigiiial 
velocity  with  which  they  were  thrown  off  from  an  active  wire 
coated  with  radium,  C,  The  velo>;it^  wa<  reduced  by  their  pas- 
sage through  aluminum.  The  phutugraphic  effect  observed  was 
very  feeble  and  'ess  than  4  per  cent  of  that  found  I'.jr  tin-  Mn- 
screcned  wire.  1  his  result  suggests  that  &c  imii/aiinn  prinluccd 
by  the  alplia  particle  falls  off  rapidly  when  iti  -.elocty  f.ilK  Ijelow 
a  certain  critical  value.  I  he  ratio  of  the  charge  to  the  mass, 
however,  remains  the  sann  a  -  f  ir  the  alpha  particle  emitted  from 
the  bare  wire.— f/iiV.  Mag..  April. 

tt-Rays.—At  a  recent  meeting  of  the  Socicte  Frantaise  de 
Flqniqtie,  Turpaio  described  the  results  of  a  year's  experimants 
Midertakni  to  prove  ibe  existence  or  non-extslenee  of  N-rays.  In 
those  cases  in  which  die  experimenter  knew  wlietfaer  the  N*rays 
acted  on  ihe  sulphur  or  nol^  the  observed  effect  agreed  in  about 
80  cases  out  of  lOO  with  the  expected  results,  but  when  the  invei' 
ligator  had  lo  rely  solely  on  his  observations,  not  knowing 
whether  tlic  .\-ra:,s  wcie  .iciing  or  not.  the  currcct  and  incorrect 
guesses  were  atiproximatciy  I  '-ju.iHy  dr.  ided  ""The  obvious  con- 
clusion is  that  they  were  gucisei..  ( jn  rhe  iiln  r  hund.  Gulton 
recently  published  some  photographs  showing  the  effect  of  N- 
rays  on  the  sparks  from  a  Ilcrtzian  oscillator.  The  N-r*y  remains 
a  mystery  ■■—I/)nd.  Eht.,  April  13. 

ilaguftitaiiom  of  Iran  ^osv^rr.— TniHi(u.>-An  account  of  an 
invest^ion  in  u^ch  the  andior  studied  the  magnctisa  of  pow- 
dered inm  by  means  of  a  modified  yoke  method,  which  gives  more 
complete  roolts  than  that  of  Bdmstein.  He  finds  that  with  a 
given  fidd  the  magnetization  and  the  susceptibility  of  pure  iron 
powder  is  always  greater  than  that  of  a  mixture  of  iron  powder 
and  some  non-majrnctic  substance.  Hence,  the  Mturatton  point 
ni  purr  iron  in:'.vc|rr  1-  rib.vaM-  '.:  g::rT  than  '.bai  ni  [he  dilute 
ptpwdtr.  'I  iie  saturaticri  \..iiic  of  the  magnclic  intensity  is  about 
one-fifth  of  thai  of  soliii  10  1  '  Irnerally  speaking,  therefore,  the 
saturation  value  of  the  m.ittt»et"iiation  li  the  smaller  the  less  the 
density  of  the  iron.  Thus  cast  iron,  which  has  a  smaller  average 
density  than  steel  or  wrought  iron,  has  a  relatively  small  intentily 
of  maximirai  magncticatioa  The  field  required  for  saturation 
is  greater  in  the  ease  of  diluted  iron  powder  than  in  the  ease  of 
tiie  pare  powder,  but  this  rule  cannot  be  extended  to  solid  iroo. 
The  effect  of  (he  dmnge  of  density  it  entirely  independent  of  t!u 
effect  of  a  change  in  length,  and  must  not  be  taken  as  amount  rig 
to  the  same.  The  relation  between  the  changi-s  produced  by  alter- 
ing the  various  dimensions  is  very  complicated.— Lood,  EUe., 
April  ij:  from  WMlemmtt't  ^«m„  No.  4. 
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MsgtuHe  Agting  of  Iron. — Mamotto.— A  pniicr  on  tlie  mag- 
netic ageing  cf  iron  '.he  molfcutar  theory  of  magnetism. 
When  it  is  importani  thai  th«  iron  tn  a  iiiachtiic  should  not  age 
during  use,  the  author  recommends  to  age  the  iron  employed  in 
advance  by  heating  it  from  15  to  ao  hours  to  a  teoiperatnre  near 
t^l*  C.  Cores  thus  treated  w9l  not  age  afterwards,  whether 
tbejr  continnally  remain  at  normal  tempcralnre  during  use  or  are 
heated  to  temperatures  permissible  in  practice.— PAJ^'X  Zeil., 
Afril  IS 

Etectrochemlstry  and  Batteries. 

Storage  BaHeries.—GABt^—An  abstract  of  a  paper  presented 
kcfore  the  Colorado  Scientific  Society.  The  main  part  de.-ils  with 
dia  pmcBt  status  of  lead  cell  namfactare.  Attention  is  called 
Id  a  new  tjpe  of  negative  phite  recently  brought  on  the  marltet 

which  pennits  the  '.i5e  if  material  of  high  cxi.ainling  p.-iwer,  the 
falling  off  of  active  maj?  bemy  pro'eiiicd  hv  a  kli.d  01  porforated 
lead  wrapper  cast  toRcthcr  with  the  prid.  Thi>  platt  railed 
box  plate,  and  means  a  vast  improvcrr.crt  nvrr  thr  negative  plates 
made  before,  and  it  evidently  seems  to  solve  the  problem  of  nega- 
tive plates,  for  now  the  ae^tive  plates  have  a  longer  life  than 
the  po^tive  plates,  while  formerly  the  life  of  the  hattery  was 
always  limited.  The  ccnstnu-tior.  of  thi?  box  plntr  .1  rr-iil' 
of  theoretical  considerations  on  tlic  necessity  of  acLclcrating  the 
diffusion  of  frtd;  acid  into  tlic  plate?  during  diicharge.  The 
author  sees  a  bright  future  for  alkaline  cells  when  it  will  be  com- 
mercially possible  to  use  cadmium.  Hc  appears  to  cons^ider  a  Cld- 
miura-sUver  alkaline  cell  as  tlie  most  promlsinc  one  for  auto- 
mohiles. — Etetmehtm.  ami  Met.  May. 

Electric  Leoii  Smelling.—AsBOtafrt  and  Betts— Two  long 
illustrated  articles.  In  the  article  of  Ashcroft  the  Swinburrie- 
.\shcroft  process  is  dc  rribcd  cdnsisting  essentially  in  the  de- 
composition of  zinc  sulphide  in  suspension  in  a  fused  electrolyte 
of  mixed  zinc  chloride  and  sodium  chloride,  and  also  in  the  elec- 
trolysis of  lead  sulphide  dissolved  in  a  fosed  ^eetrolyte  of  lead 
chloride.  A  diagram  is  given  of  the  arrangement  of  a  plant  for 
this  purpose  and  .i  modified  system  of  maRnctic  rotary  apitation 
in  a  fused  electrolyte  cell  is  described.  The  extended  article  of 
Bctts  first  deals  with  the  use  of  fused  lead  chloride  as  electrolyte 
and  then  with  the  production  of  a  refined  lead  sulphide — practically 
lead  owtte  to  feed  to  the  electrolytic  lead  cell  in  order  to  prevent 
the  accumulation  of  imparities  durioc  operatioo.  Extended  ther- 
mochemical  amilysn  are  given  with  a  comparison  of  coft  with 
the  old  smelti'riK  proro^^  Tn  an  rditnrtal  the  t'Ao  pre  n  t  s-cs  of 
Belts  and  Ashcroft,  together  with  a  process  recently  patented  by 
Townsend*  are  dlaenaaed.— JSJWr/rvriktfM.  and  MH,  tni,.  Uay. 

Leblanc  and  F.'cctr, lytic  Alkali  Works. — Kesshaw.— A  discus- 
sion of  the  f  I  :iiiiierc;a!  development  of  the  alkali  industries  in 
F.nropc  iii  rc'-c-nt  \erir';  'Die  ainh'jr  thinks  th.-it  the  T.eblanc  works 
will  continue  to  produce  cau-f.c  and  carhonatrd  alkali  and  bleach- 
ing pOwdar«  but  in  diminishing  quantities,  and  the  dividends 
earned  hy  mantilacture  of  these  staple  products  (which  once 
yielded  large  profits)  will  decline:  Compensation  this  loss, 
however,  will  Vie  friinid  in  the  nian'ifactirrc  of  =u!phiirir  acid, 
^.odium  sulphate,  liyposuiphitc,  sulphide  and  orher  derivatives 
from  these  sulphur  salts  which  cannot  hc  manufactured  by  the 
processes  of  either  of  their  rivals— and  even  the  impurities  of  the 
pyrites  burned  in  the  kilns  for  the  lead  chamber  process  Of  S«l< 
^nric  acid  manu^ctnre,  may  be  looked  npoa  as  an  important 
tonroe  of  revenue  in  yean  to  come.  The  Lebtatie  alkali  works 
will  then  depend  more  and  innc  npoti  by-products,  otul  less  and 
If??  upon  the  staple  products,  soda  and  hknrh,  for  tlieir  future 
profits.  The  electrolytic  works,  a  hen  operating  a  good  process, 
and  when  under  wise  financial  management,  will  gradually  take 
the  place  of  the  Leblanc  works  as  producers  of  bleaching  powder, 
'chlorates  and  other  chlorine  products.  The  manufacture  of  me- 
tallie  sodium  and  of  its  derivatives  such  as  cyanides  and  peroxides, 
u!11  alsii  most  probably  fall  into  the  hands  of  the  electrolytic 
manufacturers.  The  cost  of  operating  the  electrolytic  process  of 
alkali  manufacture  is,  however,  greater  than  was  at  first  estimated, 
and  only  the  best  processes  and  best  equipped  works  will  survive 
b  the  struggle  for  ekistenee.— EbrirorAM*.  mi  Met.  M.,  May. 

FfrrAA'iinaiJiutn.~.\i\  illustrated  description  of  the  new  reduc- 
tion plant  of  the  Vanadium  Alloys  Company,  which  is  the  first 


of  this  kind  in  the  world.  The  first  steps  of  the  process  eonust 
ir.  crushing  and  leaching  vanadiferous  sandstone  -Altii  the  pro- 
duction of  a  vanadate  of  iron  containing  from  50  to  73  iict  cent 
of  vanadic  acid.  This  vanadate  is  then  reduced  in  the  electric 
furnace  to  ferro-vanadium.— £i<(lro(ikrMi.  oad  Met.  /nd.,  May. 

Ehetrochemkd  Lab^rtfvry.—'TvaaM.^A  fidlj^innitnted  de- 
scription of  the  equipment  of  the  laboratory  of  applied  chemistry 
at  Columbia  University.-~£fr£(roeA«m.  and  Met.  Ind^  May. 

iMta,  MflflgmMau  tod  taftraoMatf. 

Selenium  Photometer. — Tokda.— .\n  illustrated  description  of  a 
portable  selenium  photometer  for  incandescent  lamps.  It  is  based 
upon  the  action  of  light  on  selenium,  which  alters  its  dectrie  re' 

sistancr  with  variations  of  the  intensity  of  light  in  accordance 
with  a  certain  physical  rule.    The  principal  parts  of  the  photo- 


nc  2.— stumvM  tmomtmuL 

meter  are:  A  light-tight  box  containing  a  selenium  cell,  a  «on> 
«tant  e.m.f.  produced  by  dry  cells,  a  mtlHammeter,  a  push  button 

<  intact,  a  lampholdcr  Aiili  flexible  leads  and  an  automatic  shutter, 
which  covers  the  hole  ot  the  jMrtiiion  placed  between  the  selenium 
cell  and  the  lamp.  The  lamp,  fixed  in  the  holder,  is  properly 
centered  to  the  hole  at  a  certain  distance  and  faces  the  selenium 
cell.  Fig.  a  illiistrates  the  arrangement  diagrammadeally  and 
shows  die  connections  of  the  photometer.  SC  represents  the 
selenium  cell  and  E  the  dry  cells.  Tn  closing  the  small  switch,  S, 
an  electric  eurtettt  will  flow  tlirongh  the  ciriuit,  rorrcsponding  to 
the  dark  resimnce  of  the  selenium  cell,  and  produce  a  deflection 
on  the  milliammetcr,  M  If  the  lever  of  the  shutter  is  depressed 
it  will  be  op^cd,  and  the  light  rays  passing  through  the  hole  of 


no.  3.— cAunAtiow  ctntst  or  saLeNitTM  rBorom™. 

the  partition  will  cause  a  decrease  of  the  resistance  of  the  se- 
lenium to  take  place,  whereby  the  deflection  shown  by  M  increases. 
This  reading,  which  is  a  measure  of  die  lii^t  intensity,  is  taken, 
and  the  screen  closes  automatically  after  a  ddwfee  perk)d  and. 
ow  ing  to  the  action  of  the  clockwork  rematnf  locked  for  a  time, 
in  order  that  a  certain  period  of  rest  in  darkness  shall  be  given  to 
the  selenium  cell.  Under  normal  conditions  the  time  of  exposure 
is  about  two  seconds,  enabling  a  reading  to  be  taken  easily  on 
the  dead-beat  ammeter,  while  the  period  in  darkness  before  a 
new  reading  can  be  taken  is  40  seconds.  The  calibration  of  the 
scale  is  simple  and  consists  in  noting  the  deflecticms  on  the  dead- 
beat  instrument  when  the  selenium  is  exposed  to  the  efTect  of  the 
■■oiirce  ut  different  lamps  which  have  been  previously  tested  uti 
a  standard  photometer.  A  calibration  curve  of  a  selenium  pho- 
tometer is  shown  in  Fig.  3.  The  calibration  is  as  permanent  as 
in  ai^  other  similar  awantus.  The  instrument  may  he  used  for 
years,  thoogh  it  te  recommended  to  recalibrate  the  photometer 
about  every  three  months  and  to  renew  the  dry  cells  every  six  or 
nine  months,  while  the  selenium  cell  may  be  used  for  one  or  two 
vcar';  or  mnrr.  The  instrument  requires  a  different  calibration 
for  lamps  giving  light  of  different  colors. — Lond.  Elec.,  April  13. 
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The  Cooper  Hewitt  Mercury-Vapor  Lamp  for 
Industrial  Lighting. 

The  Coop«r  Hewitt  mercury  vapor  Ismp,  invented  by  Mr. 
Peter  Cooper  Hewitt,  of  New  York,  as  the  outcome  of  a  long 
study  of  electrical  vacuum  phenomena,  has  come  into  a  wide 
commercial  prominence  in  the  past  year  in  many  interesting  and 
important  installations  in  the  field  of  industrial  lighting.  Recent 
improvements  in  design  and  construction  have  increased  its  gen- 
eral  utility,  and  the  perfection  of  a  new  type  of  lamp  adapted 
to  practically  all  alternating-current  lighting  cirrutis  has  doubled 
the  field  of  its  possible  useiultiess. 

The  records  of  the  performance  to  date  of  mercury  lamps 
installed  in  1904  and  1905  have  demonstrated  that  the  operating 
life  of  Cooper  Hewitt  tubes  exceeds  5,000  hours  in  numerous  in- 
stances. The  New  York  Transportation  Company  recently  re- 
newed four  tubes,  each  of  which  had  been  operated  for  more 
than  10,000  hours,  and  three  of  them  were  in  fair  operating  con- 
dition when  returned  to  the  factory,  but  somewhat  blackened 
from  long  service.  .Xs  the  only  cost  of  maintenance  in  mercury 
lighting  is  for  tube  renewals — about  one-third  the  original  cost 
of  the  complete  lamp — the  demonstrated  long  life  of  the  tube 
gives  a  new  importance  to  the  figures  of  its  high  efficiency. 
Tubes  continue  to  operate  perfectly  until  the  vacuum  becomes 
impaired,  with  no  consumption  of  the  light-giving  element. 

In  the  Cooper  Hewitt  lamp,  a  lung  glass  vacuum  tube,  one 
iiKh  in  diameter  and  from  17^  to  45  in.  long  in  the  standard 
types,  mercury  vapor  is  excited  to  a  high  degree  of  incan- 
descence by  the  passage  of  the  electric  current  with  a  generation 
of  heat  that  is  reduced  to  a  minimum.  The  radiant  heat  from 
mercury  lamps,  therefore,  is  in  proportion  to  lighting  capacity 
a  very  small  part  of  that  given  off  by  incandescent  globes  or 
arc  lamps,  and  this  high  efEciency,  which  means  an  all-important 
saving  in  power  consumption,  has  incidentally  meant  also  a  ma- 
terial reduction  in  the  temperature  of  work  rooms  in  many  in- 
stallations in  which  the  heat  from  the  former  l.imps  had  been 
very  noticeable  in  hot  summer  weather.  The  operating  economy 
is  well  established — a  candle-power  of  light  for  a  power  con- 
sumption of  from  .55  to  .64  watt,  proportionately  one-sixth 
the  power  required  by  an  incandescent  globe,  one-third  that  re- 
quired by  an  enclosed  arc,  and  one-half  that  required  by  an 
open  arc. 

In  the  growth  of  Cooper  Hewitt  lighting,  considerable  atten- 
tion is  being  attracted  to  the  peculiar  merits  of  its  illumination 
— the  even  difTusion  nf  light  from  a  luminous  surface  of  great 
extent,  which  prevents  the  formation  of  sharply  defined  lights 
and  shadows  or  the  contraction  of  the  pupil  of  the  eye  caused  by 
the  concentrated  luminous  points  of  other  lamps;  and  the 
freedom  of  the  mercury  spectrum  from  red  rays,  attributed  phys- 
iologically as  the  chief  cause  of  eye  fatigue  in  work  tinder  other 
artificial  illuminants.  IJght  is  emitted  in  even  intensity  from 
every  portion  of  the  tubes,  and  there  are  no  dazzling  or  bright 
moving  spots.  The  distortion  of  some  color  values  under  the 
mercury  lamp  because  of  the  absence  of  red  rays  is  a  matter  of 
no  cnnsequeiKe  in  the  bigger  part  of  industrial  lighting,  where 
the  accurate  determination  of  nature  color  values  is  not  nec- 
essary. 

The  Cooper  Hewitt  lamp  has  been  extensively  adopted  during 
the  past  two  years  in  large  machine  shops  and  foundries,  where 
the  saving  effected  in  power  consumption  has  been  very  great : 
in  business  offices,  in  which  the  superior  working  quality  of  its 
light  has  dictated  its  use,  apart  from  the  consideration  of  its 
economy ;  in  the  press  and  composing  rooms  of  many  of  the 
largest  publishing  houses  in  America,  where  the  disadvantages 
of  wiring  around  machinery  are  avoided  by  its  use;  in  railroad 
repair  shops;  in  drafting  rooms:  in  pier  sheds  and  freight 
houses :  in  textile  mills,  where  the  searching  character  of  its 
light  is  of  special  value ;  in  automobile  garages  and  shops ;  in 
piano  and  organ  factories,  leather  and  paper  mills,  glass  and 
rubber  fartories,  copper  and  sugar  refineries,  hat  factories,  navy 
yards  and  wood  working  plants ;  and  in  many  other  industries 
in  which  its  illuminating  value  and  economy  have  peculiarly 
recommended  It. 


.Among  prominent  recent  installations  are  those  at  the  enlarged 
Newark  works  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  where  470  lamps  are  in  use;  at  the  new  model  factory 
of  the  J.  L.  Mott  Iron  Works,  at  Trenton,  equipped  with  113 
lamps;  at  the  new  Baring  Cross  shops  of  the  Si.  Louis  Iron 
Mountain  &  Southern  Railroad,  at  Argenta,  Ark.,  equipped  with 
t05  lamps,  and  at  the  new  Attica  works  of  the  Weslinghouse 
Machine  Company,  where  86  lamps  are  used.  Five  of  the  largest 
river  piers  in  New  York  are  lighted  by  them.  All  the  United 
Slates  Government  currency  and  internal  revenue  stamps  are 
printed  under  their  light  in  the  Bureau  of  Engraving  and  Print- 
ing at  Washington,  and  the  Automobile  Ciub  of  .America  will 
use  </b  lamps  in  its  new  garage  building  in  New  York. 

Other  interesting  installations  arc  the  lighting  of  the  presses 
and  make-up  taf)les  in  the  new  building  of  the  Nesv  York  Times, 
with  48  lamps;  of  the  offices  and  pressrooms  of  the  Buttcridc 
Publishing  Company,  with  i jo  lamps;  and  of  the  polishing  and 
action  rlcp:irlincnts  of  the  large  new  piano  works  of  William 
Knabc  &  Son,  Baltimore. 

Notable  examples  of  office  lighting  are  to  be  seen  also  at  the 
Washington  Post  Office,  where  30  lamps,  requiring  105  amp.  in 
all,  arc  in  ii»e  in  the  high-vaulted  mailing  room.  100  by  soo  ft., 
on  the  ground  floor,  in  the  place  of  i.ooo  incandescent  globes 
requiring  500  nmp.  with  which  the  room  waA  formerly  lighted: 
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at  the  New  York  Po>t  Ofhcc.  where  53  lamps  arc  in  serricc  in 
the  carriers'  .ind  foreign  money  order  departments ;  and  at  the 
New  Y'ork  auditing  offices  of  the  .\merican  Tobacco  Company, 
where  rooms  in  which  several  hundred  bookkeeiwrs  are  employed 
are  illuminated  with  48  lamps. 

All  but  a  few  of  the  installations  of  the  past  year  have  been 
with  the  ."joo-cp  Tyi>e  H  and  the  700-cp  power  Type  K  direct- 
current  lamps,  but  the  425-cp  Type  C  lamp,  for  alieniating- 
current  circuits,  recently  put  upon  the  market,  is  now  being  de- 
livered for  various  installations  where  the  advantages  of  mer- 
cury lamp  lighting  have  not  before  been  possible.  The  H  lamps 
are  generally  operated  in  series — two  in  series  on  circuits  of 
from  98  to  122  volts,  or  four  in  series  on  circuits  of  from  196  to 
344  volts.  The  K  lamps  are  oiK-rated  singly  on  circuits  of  front 
98  to  123  volts,  and  two  in  series  on  a  196-244  voltage.  Scries 
lamps  are  arranged  with  extra  shunt  resistances  so  that  either 
lamps  of  a  pair  In  series  may  be  operated  singly  If  desired. 
Each  type  of  the  direct -current  lamps  is  run  .it  3'..  amp.,  two  H 
lamps  in  series  on  a  lio-volt  circuit  consuming  385  watts,  one  K 
lamp  installed  singly  on  a  circuit  of  the  same  voltage  consuming 
the  same  power,  and  two  K  lamps  In  a  series  on  a  2JO-volt 
circuit  consuming  770  watts.  The  new  alternating-current  lamp 
consumes  275  waits  on  either  no  or  220-voll  circuits,  or  .64  watt 
to  a  candle-power. 

The  complete  Cooper  Hewitt  lamp  outfit,  in  its  latest  form, 
consists  of  the  glass  vacuum  tube,  the  holder  and  reflector,  and 
the  auxiliary.    The  tubes  of  direct-current  lamps  have  a  positive 
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electrode,  of  iron,  at  one  end,  and  a  negative  electrode,  of  me- 
tallic mercury,  in  a  bulb  at  the  other  end.  The  tubes  of  the  new 
alternating-current  lamps  have  two  positive  electrtxiCT,  of  iron, 
at  one  end,  and  a  negative  electrode,  of  mercury,  at  the  other 
end,  the  ahemating  corrrnt  entering  the  vacuum  by  the  positive 
electrodes  and  leaving  by  the  negative  electrode.  The  alternat- 
ing-current lamps  thuj  really  operate  as  a  converter,  in  applica- 
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tion  of  the  principle  of  negative  electrode  resistance  discovered 
in  the  first  invention  of  the  mercury  lamp.  They  are  started  as 
the  direct-current  lamps  are  started,  by  a  temporary  tilting  to 
permit  the  flow  of  mercury  from  one  end  to  the  other  in  a  small 
stream  which  momentarily  bridges  the  vacuum,  the  resulting 
arcing  of  the  current  vaporizing  some  of  the  mercury,  and  the 
subsequent  steady  current  flow  increasing  the  vapor  pressure  and 
exciting  it  to  a  high  degree  of  incandescence.  Many  Type  H 
lamps  are  now  made  with  a  small  solenoid  or  magnet  on  the  sus- 
pension bar  just  above  the  holder,  for  accomplishing  this  tilting 
automatically  when  the  circuit  is  closed.  These  automatic  lamps 


interesting  feature  of  the  auxiliary,  provides  economical  pro- 
lection  against  undue  voltage  rises  by  means  of  a  fine  iron  wire 
mounted  in  a  small  glass  tube  somewhat  resembling  a  miniature 
incandescent  globe,  with  an  inert  atmosphere  to  prevent  oxida- 
tion of  the  wire.  This  iron  wire  possesses  to  a  peculiar  degree 
the  property  of  increasing  its  rcsistattce  very  rapidly  as  its  tem- 
perature is  increased,  so  that  a  lamp  protected  by  such  a  ballast 
becomes  operative  through  a  considerable  range  of  voltage. 


Self-Starters  for  Alternating-Current  Motors, 

The  Cutler-Hammer  Manufacturing  Company,  of  MilwauJcee, 
Wis.,  is  placing  on  the  market  a  complete  line  of  self-starters 


FIG.  I. — .MrroMATic  STAam  for  smaix  motom. 

for  alternating-current  motors,  several  of  which  are  shown  in 
the  accompanying  illustrations.  The  starter  shown  in  Fig,  I  is 
designed  for  those  installation*  where  the  motor  is  comparatively 
small,  and  may  he  thrown  directly  acrots  the  line  without  start- 
ing resistance.  The  device  consists  of  a  double-pole,  oil-im- 
mersed solenoid-operated  switch,  which  may  b«  controlled  by 
either  a  pressure  regulator  or  float  switch,  depending  upon  the 
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are  used  in  installations  in  which  it  would  be  inconvenient  to 
reach  the  tilting  chain  with  the  hand  or  a  hook. 

The  auxiliary,  consisting  of  two  or  three  coil;;  of  resistance 
wire,  an  inductance  coil  and  usually  a  ballast  bulb  to  correct 
abnormal  voltage  variations,  all  connected  in  series  with  the 
tube,  is  enclosed  in  the  new  lamps  under  a  neat  i2-in.  metal 
canopy,  and  fastened  securely  to  the  ceiling  above  the  lamp  on  a 
plate  attachment  having  a  crowfoot  into  which  the  lamp  suspen- 
sion bar  is  screwed,  thus  becoming  a  part  of  the  lamp  fixture. 
The  special  auxiliaries  for  scries  lamps  have,  in  addition,  an  auto- 
matic cut-out  and  shtmt  resistance.    The  new  ballast  bulb,  an 


TIG.  2. — STAKTU  FOK  LASCE  SgUIRREI.-CACE  M0T0«. 

system  used.  The  magnet  frame  is  of  cast  iron  and  supports  the 
entire  switch.  The  plunger  is  laminated  and  is  arranged  to  give 
to  the  5w  itch  part'  a  hammer  blow,  both  for  closing  and  open- 
ing. This  .starter  may  be  used  with  single,  two  or  three-phase 
motors  of  suitable  type,  a  two-pole  starter  being  employed  for 
either  style  of  polyphase  motor. 

For  larger  polyphase  motors  the  starters  illustrated  in  Figs,  a 
and  3  are  recommended.  Fig.  2  shows  a  starter  for  use  with  a 
motor  provided  with  a  $qviirrcl-cage  secondar)'  winding,  resist- 
ance being  inserted  in  the  primar)-  circuit  during  the  starting 
period.   The  starter  shown  in  Fig.  3  is  used  for  inserting  resist- 
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ance  in  the  secondary  winding  of  a  polyphase  induction  motor 
under  starting  conditions.  Each  of  these  latter  starters  consists 
of  a  slate  panel  containing  a  double-pole,  oil-immersed,  solenoid- 
operated  line  switch,  a  resistance  commutator  and  a  resistance, 
a  device  for  moving  the  rheostat  lever  and  a  solenoid  for  the 
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control  of  this  device.  The  mechanical  device  for  operating  the 
rheostat  lever  consists  of  a  cylinder  and  pi-ston  arranged  for 
operating  both  ways  with  power,  and  its  operation  is  controlled 
by  a  valve,  in  turn  controlled  by  an  alternating-current  soletioid. 
Water  taken  from  the  city  mains  may  be  used  to  operate  this 
device.  The  main  line  solenoid  switch  is  electrically  interlocked 
with  the  rheostat  lever  controlling  the  starting  resistance  so  that 
the  main  line  circuit  to  (he  motor  cannot  be  closed  unless  the 
lever  is  in  the  starting  position,  thus  providing  that  the  motor 
will  aluays  be  started  with  the  proper  resistance  in  circuit. 


Hydro-Electric  Power  for  a  Cement  Plant. 

The  Washington  PoriLind  Cement  Company's  new  plant,  lo- 
cated in  Skagit  County,  Washington,  has  its  entire  equipment, 
both  for  power  and  cement  making,  furnished  by  a  single  con- 
cern, the  -Mlis-Chalmcrs  Company,  of  Milwaukee.  It  is  the  in- 
tention of  the  building  company  to  bring  the  capacity  of  the 
plant  up  to  the  capacity  uf  3,000  bbls.  per  day  by  adding  two 
kilns  at  a  time.  The  initial  installation  will  consist  of  a  com- 
plete machinery  equipment  for  a  two-kiln  plant,  using  the  dry 
process  by  me^ns  of  water  power  and  electrical  drive.  The  raw 
material  to  be  u-sed  consists  of  limestone  and  shale,  the  former 
located  in  deposits  1,500  ft.  from  the  plant  and  the  latter  500  ft., 
both  connected  by  an  electric  road  over  which  the  material  will 
be  transported.  The  company  has  three  side  tracks  from  the 
main  line  of  the  Great  Northern  to  the  works.  A  dam  across 
the  Baker  River,  at  a  distance  of  a  mile  from  the  power  plant, 
ii  being  constructed  to  be  connected  by  a  flume  6  by  to  ft.  from 
the  dam  to  the  power  house.  The  water  power,  which  is  capable 
of  developing  3,000  hp,  will  operate  a  i,iSO-hp  .■Mlis-Chalmers 
twin  turbine  with  center  discs  and  cantilever  bearings,  from  a 
fall  of  50  ft.  The  discharge  will  be  350  ft  per  second  and  the 
speed  360  r.p.m. 

Each  principal  machine,  such  as  the  crusher,  disintegrator, 
dryer,  ball  mills,  lube  mills,  etc .  will  be  driven  by  direct-mounted 
individual  .Mlis-Chalmers  motors.  The  aitxiliao'  machinery,  such 
as  the  elo'alors,  conveyors  and  feeders,  will  be  driven  in  groups 
by  motfirs-  As  far  as  possible,  the  object  has  been  to  avoid  the 
use  of  shafting  l>elts  and  pulleys. 

Motors  of  20  hp  or  over  are  not  enclosed,  and  the  smaller 
motors  are  enclosed.  The  electrical  equipment  will  be  very  com- 
plete. The  generator,  direct-connected  to  the  turbine,  will  be  a 
75o  kw  Alli5-Ch,ilmers  water  wheel  t>-pe  alternator,  three-phase, 
60  cycles,  600  volts,  excited  fr<im  a  direct-coupled  exciter  of 
30  kw  capacity.  There  will  be  34  induction  motors  installed  in 
capacity  from  i!  j  to  too  hp  and  aggrrgaling  870  hp.  In  addition 
to  the  interior  equipment  for  the  mill,  an  electric  locomotive  will 
operate  bcturcn  the  mills  and  the  shale  and  limestone  deposits. 
The  locomotive  will  haul  sixteen  Ij'i-yard  cars  and  be  capable 
of  a  speed  of  six  miles  per  hour. 
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Producer  Gas  Power  Plant  at  Worcester,  Mass. 

Producer  gas  power  has  recently  been  adopted  by  the  Norton 
Emery  Wheel  Company  for  extending  their  present  steam  plant 
at  Worcester,  Mass.  The  horizontal  double-acting  heavy-duty 
type  gas  engine  built  by  the  Wcstinghouse  Maehine  Company, 
of  Pittsburg,  has  been  adopted  with  Loomis-Peltibone  producers 
using  bituminous  coal.  The  new  gas  engine  will  be  joo  b.hp 
rated  capacity,  direct  connected  to  a  Wcstinghouse  250-volt,  300- 
kw  generator  running  at  a  speed  of  150  revolutions  per  minute. 
This  unit  will  operate  in  parallel  with  two  belted  steam  units, 
the  entire  plant  supplying  current  to  the  various  motor  drives  in 
the  factory,  and  also  for  lighting.  The  Wcstinghouse  engine 
will  be  of  the  tandem  cylinder  single-crank  style;  water  jack- 
eted throughout. 

The  pistons  of  the  engine  will  be  supported  practically  dear 
from  the  cylinder  by  front,  middle,  and  rear  crossheads.  All  valves 
are  located  directly  in  the  cylinder  body  in  a  vertical  line;  in- 
let at  the  top  and  exhaust  at  the  bottom.  A  -sensitive  governing 
system  of  the  relay  type,  places  each  inlet  valve  independently 
under  the  direct  control  of  the  governor,  by  which  arrangement 
extremely  close  speed  regulation  is  secured.  .\t  the  Norton 
Company's  plant  the  gas  used  will  be  a  mixture  of  two  gases 
averaging  about  125  B.t.u.  per  cu.  ft.  The  producer  process  is 
intermittent,  water  gas  bring  made  during  a  short  run,  and 
"blast"  or  "air"  being  made  while  (he  producers  are  being 
blown  prei)aratory  to  the  succeedirg  water  gas  run.  After  a 
thorough  cleansing  in  wet  and  dry  scrubbers,  the  gas  is  sent 
to  a  holder  of  sufTtcient  capacity  to  secure  a  thorough  mixture 
of  the  alternating  charges  of  the  two  different  gases.  In  this 
case  a  20,000  cu.  ft.  holder  will  be  used — sufficient  to  run  the 
engine  for  about  25  minutes. 


Entrance  Switches  and  Cut-Outs. 


In  the  accompanying  illustrations.  Fig.  1,  shows  a  combined 
switch  and  a  plug  cut-out  which  can  be  used  to  advantage  in 


riG.  1.— EXUIANCE  SWITCH  ANI>  PLXiO  CITT-OL'T. 


many  different  ways  where  switch  and  fuse  connections  are  re- 
quired.   Combinations  of  these  blocks  may  be  employed  in  the 


r 


Fia  2.— AVfOMATIC  TIME  SWITCH. 


place  of  panel  or  tablet  boards,  and  can  be  so  arranged  as  to 
take  oflf  branches  from  one  or  both  sides  of  the  mains  as  may  be 
required. 

The  automatic  time  switch,  shown  in  Fig.  2,  is  provided  with 
an  efTective  quick-break  ^pring,  which  eliminates  the  detrimental 
effect  of  continucil  arcing.  The  tripping  device  which  is  operated 
by  the  clock  is  autom.iiicnlly  hrotiicht  into  position  in  closing  the 
switch.  The  complete  outfit,  which  is  mounted  on  an  enameled 
slate  ba'c.  is  easily  installed  and  operated. 

Thc«c  cut-outs  are  biiiU  by  the  Specialty  Manufacturing  Com- 
pany, Youngstown,  Ohio. 
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Industrial  and  Commercial  News 
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THE  WEEK  IN'  Highly  salisfactorj'  nport.  f 

general  trade  were  made  last  week.  Retail  and  jobbing  imsi- 
ness  is  vcrj-  larpt  .  lunlfiuiK  I'pcrMin.ni.  arc  extensive  and  crop 
report*  nre  cxi-Lllcnt  <.'iiiitim!r(l  l,unr,iblc  weather  ha«  al- 
lO'.M-il  f;.  1.  ,ii  iT'  i^rci^  in  pl.-ititii:^.  iIil'  ^'"'■fnin.itii  ■n  ot  rrop^,  "he 
<-nl:a>;t  nil 'It  unintry  rctrnl  tr.crl'-,  imi<rovccl  reorders  lor  sum- 
iiK  r  and  thr  ijlai'inf:  ^Mtj  ti'riliiience  of  a  volume  of  fall 

orders  iully  eqtiai  to  those  ot  a  year  ago.  Collections  have  also 
measurably  improved.  Railway  earnings  are  large:  clearings 
still  make  records  for  this  season  of  the  year,  and  the  call  for 
replacement  at  San  FnnciKo  is  a  feature  helpful  to  trade 
in  many  lines.  The  coal  strike  still  bangs  tire,  and  minor  trott> 
bles.  due  to  unionistic  movements  on  the  lakes,  and  in  a  few 
cities  the  recrudescence  in  a  mild  form  of  May-day  strikes,  are 
all  elctmots  to  be  reckoned  with.  Minor  developments  of  the 
week  are  the  continued  streogth  of  nearly  ail  staple  products. 
Cotton  has  been  veiy  tUa^T*  consideriiig  die  good  crap  reports, 
indications  of  enlarged  aereage  aad  npofts  of  ftter  offerings 
of  ^ots  at  tlM  South.  Bnjring  of  new  stocks  of  goods  for  San 
Firaadaco  is  a  Icatore  at  Oiicago  and  ether  points.  Building  ma- 
terial is  very  active.  Lumber  sells  at  the  highest  prices  on 
record  at  Chicago^  and  hardware  is  also  in  demand.  Outside 
of  the  Central  West  pig-iron  markets  present  irregular  features, 
with  some  weakness  in  prices,  largely  in  foundrj-  grades.  The 
United  States  Steel  Corporation  has  taken  all  the  surplus  Besse- 
mer available  in  the  Pitt^h-irg  <listrivt  lor  May  delivery  New 
business  in  steel  rails  for  delivery.  toRethcr  vvith  additional 
orders  for  shipment,  the  ciirrrin  .vcar,  make?  up  a  large  aggre- 
gate, and  further  htavy  tuiitriicts  arc  jicnding.  Demand  for 
Mructural  materi.il  is  not  especially  marked,  not  has  business  on 
.iccount  of  replntMiient  irt  San  Francisco  developed  to  any  ex- 
ler.t  Lis  yet.  thf  ugh  one  interest  is  said  to  have  booked  orders 
for  (i,(x>i  ions.  The  April  failure  report  lo  Br^dstrret's  very 
%ivijruble.  allowing  the  smriilest  number  of  c.Tsuattifs  and  one 
of  the  ligliiest  a)7gr«gates  of  failure  damage  of  which  there 
is  record  in  April  tor  13  years  past.  Failures  are  15  per  cent 
lower  in  number  and  liabilities  are  23  per  cent  tmaller  than  in 
March,  while  9  per  cent  fewer  in  number  add  If  per  cent 
smaller  as  to  liabilities  than  in  April  a  year  ago.  llie  busi- 
ness faihires  for  the  week  ending  May  3  numbered  ooljr  159 
against  177  in  the  rorresponding  week  last  year.  Gtpper  was 
steady  to  firm,  with  utTe  rings  ntodenrta.  Exports  for  the  month 
of  April  were  14,778  toas»  these  exports  bdqg  the  amalkst  in 
two  years.  The  doineBtie  demaiid  for  kke,  electtolytic  and  catt- 
ing copper  required  for  ddiTeries-  in  June  and  July  it  in  caeeaa 
of  the  capacities  of  producers.  Five  large  prodvccrs  of  Udce 
and  electrolytic  are  sold  onl  tUI  Scttwiber.  One  interest  cltMcd 
oat  its  Jme  and  July  eleetrolytie  at  jSH  <&  iSJie.  A  round 
tet  of  lake  lor  deliveiy  in  the  last  of  July  brought  lO^c.  Cast- 
ing copper,  prime  brands,  thirty  days,  is  held  at  i8j/ic.  Eastern 
markets  arc  absorbing  roijper  in  jobbers'  hands  at  Hj' s  'o,  jrx: 
for  lake  in  good  si /ed  lots  Tlierc  is  no  visible  supply  of  elee- 
trolytie, and  the  stocks  f>f  eastinp  copper  .ire  <iown  to  a  few  c.isks 
in  this  market  The  belief  is  held  among  the  large  copper  con- 
iiiiicr'-  lu-rcabonls  that  the  coming  wecl-:  will  see  an  upward 
trend  in  active  buying  and  higher  prices  for  all  grades  of  copper. 

GAS  PRODUCERS.— The  Power  and  Hinmg  Machineiy 
Company,  Uilwaukee,  Wis.,  has  recently  dosed  contracts  for  its 
Ixwnrfs-Pettibone  gas  generating  plants  lor  an  aggregate  of  ap- 
praximately  12,000  horse-power.  These  include  an  installation 
for  the  Pittsburg  Plate  Glass  Company,  at  their  Crystal  City, 
Mo.,  plant,  to  produce  gas  for  operating  a  large  Allis-Chalmers 
gas  engine ;  the  Norton  Emcr>-  Wheel  Company,  Worcester, 
Mass.,  for  operating  Westinghouse  gas  engines:  the  Charlotte 
Consolidated  Construction  Company,  Charlotte,  X.  C..  for  opcr- 
atiriK:  Snow  ^.i-  cngities  in  connection  with  street  railway  work, 
and  .111  increase  in  the  present  installation  at  S.iyles'  Bleach- 
tri"'  ,  S.";>  Icsville,  L.  ]  ,  foi  the  operation  of  .\inerican-Crossley 
KSi  cnjiiiR---.  These  prndiu-erii  will  be  operated  on  bituminous 
coal,  bvn  are  i  .^p.ible  ot  t;.isi!viiiij  a  i^ieat  ■-.Miety  of  fuels,  and 
tlteir  adaptability  to  the  use  of  different  fuels  without  any  altera- 


tions tuinK  in,:dc  in  tlie  apjiaratus  enables  the  users  to  change 
inst.Tittiy  irom  vr.c  to  au'^thcr  and  to  use  the  most  economical 
fuel  that  IS  available.  Over  150,000  hp  capacity  of  Loomis- 
rettihone  plants  liave  been  installed,  and  are  now  m  operation 
i:i  tliis  and  foreign  roimtries.  Some  of  the  installations  arc  at 
di&tatit  ioi<:ign  p^rl:,,  which  fact  attests  the  wide  reputation  of 
the  apparatus  and  the  confidence  shown  in  its  reliabiliQr. 

SALES  OF  REYNOT.DS  COKLISS  ENGINES  are  snorted 
as  follows  by  the  Allis-Chalmcrs  Co  ,  of  Milwaukee,  Ws,:  The 
Union  Stock  Yards  &  Transit  Company,  of  Chicago^  recOitiy 
purchased  a  afrinch  and  50-inch  x  48-inch  as  an  additiori  to 
the  present  power  outfiL  The  Michigan  Copper  ft  Brass  Com- 
pany, of  Detroit,  M tch,  is  a  recent  pordiaser  of  a  S4-inch  and 
X  4a-loch.  The  Unmn  Iron  Works  Conpaqy,  of  Sprim^ 
fidd(  Mo.,  will  uulall  a  14-inch  n  jS'beb.  The  Dmmmnd 
Fadcmg  Company,  of  Ean  Claire,  Wis.,  is  a  purchaser  ot  a 
14-inch  X  a4-inch.  The  Peninsula  Lumber  Company,  of  Port- 
land, Ore.,  has  purchased  a  22-inch  x  36-inch.  The  Mao'land 
Brick  &  Supply  Company,  of  Frederick,  McL,  will  install  a  14- 

ilich  X  24-inch,  and  the  Black  River  Woolcu  CoiDpaiiy,  of  Lud- 
low,  Vt.,  will  inst.-ll  a  :o  iiicli  ,x  4J-in<.ti 

DEMAND  FOR  COPl'KR  WIRE-  he  Bell  Telephone 
Company,  it  is  stated,  has  placed  orders  uith  all  the  domestic 
copper  wire  drawers  for  all  the  wire  they  can  make  for  six 
months.  These  orders  have  been  provided  for  by  the  pur- 
chase of  12,000,000  pounds  of  electrolytic  copper  from  W  estern 
and  Southwestern  producers,  and  deliveries  of  the  finished 
product  are  to  be  accelerated  by  double  shifts  in  several  mills 
in  the  Eastern  States.  The  entire  amount  of  wire  is  for  use  in 
underground  telephone  conduits  in  cities  in  which  pole  lines 
are  being  displaced.  U  is  stated  that  additional  orders  will 
probably  be  placed  that  wilt  consume  lovooo^  pounds  of  de^ 
trolytic  copper  to  he  delivered  m  the  winter  and  spring  of  1907. 
It  is  stated  that  the  boildbif  of  new  lines  is  hindered  the  corni- 
try  over  hv  the  lack  of  copper  wire. 

THE  CANADIAN  WESTINGHOUSE  COMPANY,  LTD., 
is  being  calleil  npon  to  supply  apparatus  iVir  the  operation  of 
a.  nutnbcf  of  aiiigle-phase  railway  hues.  .\  recent  contract  is 
for  furnishing  alternating-current,  singie  phase  railway  equip- 
ment for  approximately  .15  miles  of  track,  for  the  Wind-ior, 
Essex  &■  L:ike  Shore  Rtipid  Railway  Company.  For  the  pres- 
ent, live  cars  equipped  with  two  lOO-hp  motors  each,  will  be 
operated  The  order  covers  a  5no-kw,  single  phase.  25-cycle 
generator  to  be  installed  in  the  main  power  house  near  Essex, 
together  with  switchboards,  exciters  and  transformers,  for  oper- 
ating the  system.  A  trolley  voltage  of  6,600  will  be  used,  and 
catenaty  line  constmctioo  will  be  hsatolied  tlumcfaoHt 

NEW  SCHENECTADY  SHOF&p-GnMnd  wiO  he  broken 
hmnediai^  for  an  extCBaion  to  building  No.  86  at  die  Gen- 
eral Electric  Sdieaeotaidy  plant  This  shop  is  the  turbine  de- 
paitment  The  addition  wdl  nuke  the  building  300  x  800  feet 
and  give  floor  space  of  eleven  acres,  the  largest  of  the  Schenec- 
tady buildings.  Contracts  have  been  let  calling  for  the  com- 
pletion of  the  btnlrjing  in  ten  mnnth-.  The  American  Bridge 
Con.pan>  hai  llic  contract  for  the  steel  work.  It  is  said  that 
the  General  Electric  Coni[  iny,  has  bought  a  laige  quantity  of 
Edison  cement  for  its  work. 

COLLECTIONS  OF  TRADE  CATALOGUES.— The  Free 
Public  Librar>'  of  Newark  has  established  a  Trade  Catalogue  De- 
partment and  will  be  glad  to  be  placed  upon  the  mailing  list  of 
manufacturers.  Manufacturers  nre  also  invited  to  place  the 
Library  of  American  Institute  of  Electrical  Engineers,  PS 
eriy  Street,  New  York,  on  their  mailing  lists. 

APPARATUS  FOR  SAN  FRANCISCO^The  Stanley- 
G.  I.  Electric  Company  is  shipping  considerable  machinery  to 
San  Francisco.   It  sent  two  car  loads  a  few  days  ago  and  it 

is  now  trettins  reat'y  transformers  and  motors  to  Siiiil  on  lf> 
take  the  place  of  Ihu&e  which  were  destroyed  in  the  great  dii- 
astcr. 

ORDERS  FOR  EXPORT.— The  American  Trading  Company, 
of  New  York.  hr;s  ordered  a  75  '^'V  Allis-Chalniers  Type  I  gen- 
erator for  re  L.hi|itnent,  and  lias  also  ordered  a  jo  x  j6  Reynolds 
heavy-duty  C  r  i  s  engine,  for  export,  from  llw  Allis-Chalmers 
Co.,  of  Milwaukee. 
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VULCAN  KLKCrRIC  t4EATING  COMPANY— An  im[>.ir- 
taut  announcement  to  the  trade  and  the  friitral  ^l^ition  industry 
has  be«n  made  as  follows  by  the  1..  P.  Brown  (.  r  ,  of  71  West 
Jackson  Boulevard,  Chicago,  who  have  d  ne  original  and  in- 
genious work  in  the  electric  heating  held  "We  take  pleasure 
in  announcing  the  incorporation  oi  the  bu^snc^s  of  L  P.  Brown 
&  Co ,  under  the  laws  of  the  State  of  Illinois,  to  be  known  here- 
after as  the  Vulcan  Electric  Heating  Co,  Additional  capital  will 
be  used  in  the  business  and  the  plant  and  f.icilitics  will  be  en- 
larged to  meet  the  rapidly  increasing  demands  of  our  cus- 
tomers. The  Vulcan  Elcciri,  ;i;ir  |.:  Company  assumes  all 
obligations  and  has  acquired  ai;  .ucuiiiits,  stock,  equipment. 
|i.iiiiit  .mil  trade  mark  rights  and  manufacturing  processes  of 
the  old  timi.  Having  established  the  utility  of  two  of  the  mo>t 
difficult  applications  of  electric  heatiog,  hy  the  introduction  of 
our  Vulcan  electric  soldering  and  branding  appliances,  we  offer 
Mur  goods  to  the  trade  with  confidence  of  giving  satisfaction. 
W«  will  take  up  practictl  designing  and  engineering  in  connec- 
tiea  Willi  ««r  «toetiie  hwiiiw  apwtadtkt,  an4  wfll  be  glad  to 
flOWiilt  wttt  fior  ■fCMi  or  wilk  pcniUe  tatlomtn  regarding 
the  best  means  of  acooopUifaiiig  desired  rewka."  The  circolar 
is  tigned  by  Mr.  F.  J.  HolaM  as  president 

ALUS-CH.«iLMERS  INDUSTRIAL  ORDERS.— The  hy- 
draulic turbine  department  of  the  Allis-Chalmcrs  Co ,  Milwau- 
kee, reports  the  sale  of  a  2200-hp  horiaonta!  tnrbinc.  rqtiippcu 
with  twin  mnners,  to  the  Consolidated  Lighting  Company,  of 
Mootpelier,  Vt.  The  outfit  win  also  inelada  a  te-fap  exciter 
turbine  and  two  bgrdrauUe  gBwati  for  flw  e^itiiMiieiiL  The 
Railway  Sted  Spriac  Cbmpany,  of  Latrobe,  Pa.,  witt  iailaU  a 
9I>4mIi  and  34i4iieh  x  4*4ndi  Kqmdkb  heavy  duty  cuoii  okb- 
pouad  Coriiat  tagiMh  dbact  omiiiaclcd  to  a  joo-kw  Ailii'Oiaf- 
men  genentor.  The  Gaysn  Vdlqr  Fbel  Company,  ot  Hanting- 
ton,  W.  Va.,  has  recently  pnrdiaacd  a  SO-kw  AUia-Chalmers 
gcaerator  to  be  installed,  in  cownectton  widi  a  Chuidter  ft 
Taylor  engine  and  boiler  and  a  Bissell  switchboard.  The 
Chandler  ft  Taylor  Co.,  manufacturers  of  higb-spccd  Tllgf'tS 
reeemt^  purcbued  a  ioo-k»  Ani<i. Chalmers  generator,  for 
ita  engine  worica  at  Indianapolis.  I'he  Nevada  Consolidated 
Copper  Company  has  recently  purchased  nine  additional  Allis- 
Chahners  Standard  induction  nwtors  and  a  loo-kw  induction 
motor  generator  set  for  installation  at  Ruth,  Nev.  The  R.  I. 
iJuiNint  Co.,  of  Fontanct.  Ind.,  will  install  two  75-kw  generators. 
The  H.  C  Frick  Coke  Company,  of  Yorkrun,  Pa.,  has  ordered 
a  400- kw  generator,  and  the  l?ates  &  Clark  Co.,  of  Scanted  Wash* 
has  purchased  a  loo-hp  standard  induction  motor. 

PENNSYLVANIA  POWER  PLANT.— A  company  com- 
posed of  E>elta,  Pa.,  capitalists  has  taken  charge  of  the  old 
Castle  Fin  Forge  properly  along  Hvddy  Creek  Forks,  upon 
which  it  will  build  a  hydro-electric  power  plant.  The  prop- 
erty was  purchased  from  R.  F.  Tabor  for  $12,500  Castle  Fin 
I'or^  and  Fariuce  originally  was  established  for  (he  smelting 
.i:id  working  of  iron  in  1810,  and  at  one  time  employed  one  hun- 
dred men.  It  was  abaitdoncd  many  years  agOb  The  new  power 
plant  will  ftsmlih  elcctrlcily  for  towns  ia  the  lower  end  of 
the  county. 

Financial  Inteiii^ence. 


THE  WEEK  IN  WALL  STREET —Prices  on  the  slock 
market  rallied  after  severe  declines  and  enormous  liquidation  by 
pools  and  other  large  speculative  holders,  caused  by  tight  money 
and  tcMictioa  of  bank  credit  to  interests  of  that  character. 
Foreign  Ingring  and  absorption  of  stocks  by  bargain  hunters 
made  the  recovery  easy,  and  a  rather  sharp  upward  turn  on 
Friday  gave  an  appearance  of  decided  strength.  Electric  securi- 
ties were  stronger  and  in  most  all  cases  closed  at  higher  quota 
tions  than  those  last  given  .-\Uin  Cliuliiicrs  common  g.ained 
!  j  point  and  prrtrrrrd  '  ^.  tlic  iLi^ii  t:  ii'  -  .•i^ins  being  31  and 
55"J,  re^iwclivly  lln-rc  was  active  trading  in  these  stocks,  the 
s.'tlr:  iii  the  1.  n:rj.Tii  .n  ;i^.'k;'^-K;itiriR'  -'.'.,!'■)  .and  of  the  pre- 

ferred 10,01/1  i'<  ■-  C..  nrral  Klri.  lric's  highest  qm't.ition  for 
the  week  w;is  i'i7  j  .-.uA  the  lowi--.  101'..,  the  rli.-.ni^-  ipiolation 
being  166^-^,  which  is  a  net  gain  <>t  .Cn  (wiiiil^  for  ihr  week.  The 
annual  report  of  this  coinpiny  was  Ksue<l  Inday  It  is  an  iiiler- 
esfing  statement,  showing  protits  of  over  $7.i«)ii.<««t  1  lie  report 
is  covered  fully  on  another  p  igc  of  (his  i^sm-  Wcstinghouse 
is  recorded  as  having  lui>l  6  iB>inti  net  at  the  chi^e,  the  final 
quotation  bemi;  i^^  Western  Union  lost  I'A  tKjiiit*,  dosing  at 
9tyi.  A  large  busmi-ss  was  done  in  Brooklyn  Kapid  Transit, 
37I1800  shares  having  lieen  ^old  at  prices  ranging  betwe<'ii  72 
and  yHii-  tlic  closing  quotation  being  78,  a  net  advance  >ii  4I4 


point.s.  Metropolitan  Strn-t  Railway  made  a  gain  of  ck>s- 
ing  at  lli'/i.  liitcrtjorough  Rapid  Transit,  on  the  curb,  closed 
at  2iH-4.  after  havmg  touched  J.-',  Hi;-  closing  quotation  repre- 
senting a  net  low  of  3!^  points  .Mackay  Companies  made  a  net 
gain  of  iloMiig  at  6ji|i.  There  was  a  decreased  volume  of 
operations  on  the  curb  market  attended  with  extreme  weakness 
during  the  first  half  of  the  week,  followed  by  " 
Following  are  the  closing  quotations  of  May  8: 
.st:w  TOBS 


MUt-OuOiBBn  Oo  

Allte.ClMlmm  Co,  pM   UH 

Amariaui  Diet.  T«l   •» 

AmcrlcMi  Ixwooiirtlv*   S* 


Uir  I  y«r  »  _  .  . 


Amrrl:»i)  Locomotiv.-  iifd 
Ami^T\chi>  Tfl.  k  CmblK 

AmAilcAEi  Tel   A  T«t  

BTixilljru  Kitplit  Tnuiult 
Wi-ctric  Bi)«t 
KiKirIc  Bast  vU  . 


III 

M 
Ul 
U 
II 
It 

uw 

t7H 


t»    IntsrbiwolIM  HW.  TM. . 

IDS  Mmckaj  Oo*  

lU     MukarOna  pM  

»1    Mwonnl  T«l  

It)    MatropulMu  8».  Br  

tm  N.  T.  a  hTj.  m.  

IS    Wwtani  nana  TtL 

B»     "  " 


lUr  I  Mv  * 
us  ms 


ttt 

n 


snK 


'Hh  mm 


amailcaii  Tel.  0  TU  

CambOTlaiid  Talaphcm*.. 

adlaott  VJac.  lUum  

Qaaml  Kl«ciil/i  

Hm*.  ElM,  Br  


sa 


B08T0D 

'*  llHl.  KlBC.  Br.  pfd 
inicu  T*l«|ih<nic 
S47    Hew  BniduMl  TnlnaooB 
WMteni  Tel.  fe  TM — 
IS    Waatem  Tel.  k  TU  pM,.. 


tUr  ivi 


Amnrtcan  tlAllvar*  

RI.->:   Co.  of  America  ., 

El»'  Mange  BaUrrr  .. 
ElM.  morana  Batterr  vfd. 


PUILanEI.FBIA 

.   tiH  UM  rati.  1 

:  ~" 


CHICAOO 


Umr  I  Ma>'   . 

..US     ua    ttaUooAl  Carbon...   m^ 


Mtr  I  HAT  » 


la 

u 

Hi 
9C 


Nuioual  Oarbon  pfd    US  IM 

Dnkin  TtactioB  

Union  TractUn  pfd  


Olilc»it«  oitr  Bt   

Cblcatto   K.1li.on  . 

Obli'MtfiJ  Hlll'Wiiy  

Olilea«n  T»l.  Co  

UetropoUtan  Kiev.  com. 
•  Aalidl 

.MERGER  AT  POR  I  LAXD  — A  consolidation  of  traction  and 
other  public  service  enterprises  in  the  vicinity  of  Portland,  Ore., 
is  being  carried  out.  It  will  involve  between  $30,000,000  and 
fSSiOOOtflOa  New  York  financial  interests  control  all  of  thi- 
properties  in  the  merger.  J.  &  W.  Seligman  &  Co  have  owned 
the  street  railway  sy.stem  of  the  city  for  some  time  past  and 
about  a  month  ago  came  into  control  of  the  intcrurban  system, 
which  operates  along  the  Willianictte  Valley  within  a  radius 
of  forty  miles  of  the  city.  E.  W.  Clark  &  Co.  and  Pratt  &  Co. 
control  practically  all  of  the  other  public  service  enterprises  pro- 
ducing or  using  electricity  in  this  territnr)-.  and  it  is  their  prop- 
erties that  .Trc  to  be  united  with  the  .Si  lismm  holdings.  The 
Portland  Consolidated  Railway  Conip:i:iy,  which  (jpcrates  the 
traction  .sy.stem  of  the  City  of  PortlLind,  ha*  fr-'uicliiFos  running 
to  Some  of  its  power  is  ol'Liincd  from  the  Portland  Gen- 

eral Electric  Company,  which  will  be  one  of  the  parties  to  the 
combination.  The  Oregon  Water  Power  &  Railway  Company 
is  another  of  the  companies  included.  Mr.  W.  S.  BanttlW  haa 
been  consulting  engineer  on  a  large  part  of  the  work. 

DIVIDENDS.— Directors  of  the  Washington  Railway  &  Elec- 
tric Company  have  declared  the  regular  semi-annual  dividend  of 
3'/j  i>er  cent  on  the  preferred  stock,  payable  June  I.  The  Phila- 
dclpliin  Electric  Company's  directors  have  declared  the  regular 
semi-annual  dividend  of  syi  per  cent,  payable  June  15.  Direc- 
tors of  the  Pratt  &  Whitney  Co.  have  declared  the  regular 
quarterly  dividend  of  lyi  per  cent  on  the  preierved  etodtt  pay 
able  May  15.  Directors  of  the  Niles-BenHafc*Foiid  Go.  have  de> 
clared  the  regular  quarterly  dividend  of  ijj  per  cent  OB  tilt  91*- 
fencd  slock,  payabk  May  15.  The  Washbgtoa  Baihngr  ft  Siee- 
trie  CDmpoay  haa  decfawcd  its  aend-annaal  divtdaad  ol  aK 
ccat  OB  Ha  pnfmed  atoch,  VV^^  Jum  11* 
Electric  Cacapafl^r  haa  dedaved  ila  regular 
of  3^  per  ccat  pajFihle  June  iS- 

MERGER  IN  BALTIMORE.-It  b 
are  well  advanced  for  the  merger  of  the  CooSoUdated  Gat, 
trie  Light  and  Bower  Coavaagr  with  the  ComoOdated  Gaa  Coai- 
pany  of  Bdtfaaore.  The  auqier  of  theae  two  compaalca  hu 
been  made  possible  reoot  act  of  the  Legidatue  of  Uuf- 
land,  permitting  such  a  awiger,  and  it  ii  aadenlood  that  a 
plan  is  now  under  conddeiadoii  wldi  tiUa  oHwt  fai  dew. 
TELEPHONE  MERGER^The  KcgntoDe  Tdephooe  Goai- 
of  Philadelphia,  haa  aoqaired  eontrol  of  80  per  eaat  of 


the  stock  of  Eaalera  Tdephooe  ft  Tdcgraph  Company,  of  Cam- 
den.  N.  J.  The  Eaatern  Tekphaae  Conpugr  haa  atfoo  t>A- 
seribers  and  the  diare  eapitd  has  a  par  nine  of  9Wbbo. 

CHICAGO  LIGHTING  MERGER.  The  Oaanoawealth  aad 
Chicago  Edison  Companies  seek  anthority  fiaiB  (he  dljr  to 
with  any  simitar  company  now  axiattng  or  that  any  he 
in  Cook  County. 
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GENERAL  NEWS. 


ANmSTCnf.  ALAi— Tbc  Boiae  of  RctM-cvmUtivci        putoi  tbc  bill 
Nlliorifinc  Rtwwcn  H.  CbU>  Hd  aM«c««M,  MMliUHiiic  tbe  Coom  Riw 
nmcr  It  Dndepnctt  Cobpmj.  pcmiMbB  to  euoMmct  Uc  duns  aod  th« 
U  Lock  •  an  CtaM  Kk«r.  Il  it  ^NipaMd  to 


HOT  SMINGS,  ABX^The  Hot  Sf  riB«i  Tclcplwiic  CempMy  wIM  <»• 
9Md  «i»bMo  iw  »«i)n(  In  e««dntoi 

HElUtYVlLL^  CAU-The  CcMnl  Bmtk  Onvmr  hu  purch.»rd 
«  tract  nf  Imd  to  (hb  city  i>p«n  which  It  wfll  ettsrt  •  Juc*  pla.it,  which 
II  M  ba  IB  IMtnaiKnt  hadquart«r«. 

PALO  ALTO;  CAI — ^John  J.  Lento,  MperiMeiutcst  water  worlu  and 
that  plana  and  apadlUatioii.  ba«c  i»«  jet  iMcn  ««a. 
>>«i<d  for  the  tiwpmwMfii  pcwpoMd. 

SAH  PRANaSCa  CAU— Hie  Bcaw  TdeplMmr  Company  hak  betn 
■raalcd  a  frawbiie  tor  a  tokpfeooa  •yatem  in  diia  dt>,  and  iu  bond 
<«r  IfjaiMa  laa  bacn  a|«i«««d  br  ^  <Mwd  •!  ■■ptr.tean.  The  aMu- 
todl  to  capcnd  f4.MM,«ea  w  two  yean      otabHiUat  »«• 


SAN  FSAXaSCO.  CAL^na  dcpattant  «f  ^laetrieitr.  actin«  m 

<C'njttsction  with  ibe  joint  anoftKjr  MHBitiat  Ml  Vfju,  fovcr  aaA  Ide- 
rh      srrvic«.  of  which  Rudoljib  SprccUct  II  dnbniatt.  ic  hatf  panlim 

im  a;ip!icaiion>  for  pcnnita  for  the  resumption  of  lifhtinic  and  paw«/ 
I'linti.  Thu«  f»r  thirty-four  pcrniio  havr  h«n  granted.  Molt  M  tkCat 
irt  for  oprration  of  motors  in  the  district  clote  to  tht  Mutual  Elrctno 
Coroiany'*  power  tlaiion.  or.  tl.<-  .sii  r  front,  from  which  plant  they  hnvc 
a/rMRwl  to  o1>t»in  fowrr,  r,,  ,n  the  Mi.iifin  tiistrict,  in  the  neighborhooj 
of  Folsom,  )I:,ni>.ii:,  Sixirrnth  ^nd  Eisat.v  i.rl,  SttceU.  where  power  ■> 
okuinable  fiuja  tut  ot  the  i>owrr  jtation  i.i  Vac  5in  Knnciaco  Gas  and 
Electric  Conpany. 

NEW  HAVEN.  CONN.-Tb*  Santlieni  New  England  TekplMnM  Cem- 
t^T  win  lay  abovt  fart?  allaa  at  MnlliniBiiiid  eahte  to  tba  Stoto  thb 

yrar. 

PI'TNAM,  Cf'NN  -  Tlic  t.>»n  Ins  n-.aii<-  ;i  ,v-r.irjci  with  the  Putnam 
Ught  k  Power  Company  to  li«ht  the  ctncu  for  one  year  from  June  1, 
■«««,  far  «4iCi.t6  yer  sMmth.  Tlic  cMnaa*  will  wm  asloid  It*  Ifaw  to 
Sue*  Woodatoel.  — ine  w 

WINDSOR  LOCKS.  CONN.-The  WinJwr  Lock,  F.l«tric  Ught  t  ,  m 
puiy  has  iccured  a  cootroIlinB  mtereit  in  the  Thompionville  fcic«ttic 
U|fet  CiavaiVt  of  TtoaipaoiiYille.  Ai  aoon  a>  the  neceuary  chanfet 
«M»  bt  iMdt  in  tfe«  float  «t  Wiodaor  Locki  t]>e  production  of  eltctrldty 
«»  **  TbOGipaeaflile  pltnt  nffl  be  diacMHtoonl,  ami  that  plant  will  be 
■ed  a*  a  nib^tiea.  Vlliigaleir  it  ia  tbo  iiitcfltion  of  the  promotera 
13  organixc  a  company  that  win  coaUaa  fbe  powtn  •§  dM  cfaartCT*  «f 
■lie  various  light  und  power  coapaaiea  to  Ibe  loww  Of  Wtodaor  Lacbt. 
EnSeld  a,'.  J  E.-.M  Windsor.  It  will  •tanall  a  l7S-kw  AUi^Chafapen  type 
A"  g.  r.rr^fi  r  and  a  frkw  exdtar,  Nenlly  partbaicd  fraai  tbe  Allit- 
<  lislBiera  Compai^,  o(  MUwrakw. 

WINDSOR  lOCXS.  CONN— Tbe  George  P.  Clark  Company,  manif 
i'cturtn  of  trwfci  and  rubber  nfli.  baa  daddod  to  aqolp  l|a 
plint  wlih  electric  pewer  to  be  loicnMd  «it  tbc 

ihr  motiye  power.    An  80  hp  Slater  engine  of  the  Corliaa  type  

furcliased  and  the  contract  has  been  let  for  a  90-kw,  three-phaae  iadoC' 
!■ 'u  motor,  J40  vnlts  nn.!  ..  1  .,  ;  riciter  10  the  Stanley-C.  I.  ComiMnv 
"f  Pittsfield,  Ma».     I.i  ..,  ;„oi.:;rs  will  be  uaed.  ranging  in  power 

front  "  — 

"Mil 

WA.SHINGTOX.  n.  C-  Bids  will  be  rneivrd  until  May  xi  by  the  Treaa- 
""T  Department  fif.  \.  Tiirlor,  actinn  secreury)  for  »nppM»^if  to  the 
t'oiied  States  builcitiiii  umirr  it$  control  east  of  tbe  Rocky  Moir  ta.:!!.  ai 
tae  ttfjuirctaenla  of  tbe  service  may  demand,  duriiii  tbe  fiacal  year  endiaf 

Jnac  m  i*ey:  Elcenrfcil  ttttafi  and  laatcrialis  aba  ctocttfc  wii«  aod 


one  to  1}  hp.  The  new  generator  will  alao  light  tfa«  fictorr.  Tbe 
>>  being  daoe  nadir  lb«  dlrectton  of  Gcar|c  K.  Oaifc,  laetalary  and 


WASHINGTON.  D.  C— B.Js  v,il.  be  received  unn:  May  at  the 
•toWt  SuppUc*  and  AKrunuti.  .\;ivy  Department.  Washjngtun.  1).  C,  to 
fambk  at  Iba  Mawy  Yards,  Portsmouth,  N.  H.:  Boston,  M«m  ;  Nrwfort, 
L;  N«w  Yank,  M.  Y.;  League  Island.  Pa.;  Amiapolii,  Md.;  Wasbiug- 
Uo.  D.  C  ai4  NoffoHb  Va,  a  <|iMBtit»  of  aaeal  1 
lit  Iflcafldoccnt  lanpo,  f;enda  mHi,  «ii  . 
per.  etc.  Schedule  ;j3— Ctofl*  and  beilib  bar  Heal,  ibaat  MWt  glw  Mbr 
3»  to  furnish  at  the  Nawjr  Yardi;  FtwIanMnlb,  N.  H.:  BoitOB,  ICtto.:  New 
lorW.  .V.  v.;  League  Island,  Pa.!  Annapolis,  Md  ;  Washington,  f).  C.  and 
Norfolk,  Va.,  a  quantity  of  naval  Supplies  a»  follciws:  Scbcdulc  5j8 — Arc 
Uid  iiioB.Je»c«-nt  Ismps.  electrical  supplies,  etc  .Schedule  S4I — Electrical 
'rJipi  '  i.t  far  ;mii;L!its.  electric  drill,  track  troltcyj.  tool  Meel,  Cflftper  pipe, 
rtc.  Schedule  549 — Electrical  supplies,  pumps,  steel  cement.  a0|ppar  pSpC^ 
rtc.  Applications  for  proposals  should  designate  the  schrduico  4Mlr*d 
nuaVr.    H.  T.  B.  Harris,  Paymaster-General.  I',  S.  N. 

BRADENTOWN,  FT-A. — Tbe  Manatee  Liitht  &  Traction  Cororuiny  has 
rtctaily  parcfaaied  of  tbe  AlUa-Cbalmera  Coatpany,  of  Cincinnati.  Ubio, 


oa«  is^bw  ind  two  sij'bw  AHii-CbalBMra  t<>MtMora  and  Ibioo  «>liw 

exciters. 

WASHINCTON,  GA.— The  plans  for  the  develnpmrnl  of  Anthony 
.ShuaN,  iS'  miI(-<  fr  im  the  city,  ia  progTCietog  faTorably,  and  power  of  fioai 
.1;  h,  jD,.n:,.<  hp        be  devclnped.    TboiBBi  Lodlow  la  dtr  engineer. 

SAVANNAH.  GA.— The  Sovanoab  Lighting  Company  has  contracted 

with  the  Standard  Undergroimd  Cable  Company  uf  Philadelphia  to  do  the 

unde^ifmimd  w-rtnif  in  Ihe  nrw  conduit  system  w^ii  ti  xunr  Ii.-  rom. 

SA.NUl'OlNf.  IDAHO.— The  City  Cmuuil  has  granted  Mr.  Ilumbird 
a  franchise  for  an  electric  light  plant. 

PAYETTE,  lOABO.— Tbe  Coundl  ^  vaotid  ihc  Idabo  tWkt  * 
Power  Coapaajr  «  fiini-litii  for  an  ekcuto  llgbt  and  powor  pint. 

WUSER.  IDAHO.— The  Intentale  Etcotlie  Power  Company  has  been 
orpuiliod  to  construct  a  daoi  and  power  plant  at  Eagle  Rock  on  Snake 
River,  capable  of  drveloping  ao.ooo  l>ofjc-poweT.  Mr.  Wiley  It  ebief 
engineer. 

MILAN,  II.I..  -S.  S.  Davis  Is  inlciested  in  tbe  construction  of  a  dam 
on  Kock  River  for  developing  electric  power. 

CAIRO,  n  r..  n  r  Ciiro  Electric  &  Traction  Company  ia  planning  eMon- 
sive  imprc  r^iir  nii  lu  m  power  plant  on  Ninth  Street. 

SHELBYVIIXE,  ILL.- The  Central  Union  Tdepbone  CMapnny  and 
the  Mutual  Telephone  Company  have  been  COnaOUdOtCd  OOd  will  be 
operated  tinder  oite  managiment. 

BLdN,  ILL.— The  Elgin  &  Bluomington  Railroad  Company  baa  decided 
to  nbatiff  Us  naM  to  the  Chicago  tt  Elgin  Electric  Railway  Company,  and 
to  incMaoe  ila  coital  Modi  to  $800,000. 

FAIRBURY.  ILL  The  Kairbury  Electric  Ught,  Heat  &  PowtT  CoOt- 
pany  has  consolidate)!  with  the  Chatswortb  Electric  Light  Company  md 
new  machinery  will  be  purcbaaed  and  the  plant  rcmodalad. 

AURORA,  IIJ.— Tbe  City  of  Aurora  baa  contracted  widl  tbt  WaHcrn 
Kicctric  Cooipany  for  a  )oo4tw.  twofhiai  altamatiiijciiirMil  gancnlOT 
and  y>o  terito  Mirlninl  dtmatlaff  nm  liapa  for  tbe  new  ■nnlclpil  ligbi- 


ing  plant. 

CHICAGO.  -  IliiS   will   lie   r'.cciicj   until   .May   16  by  tbe  South 

Park  Cmnmi'ts'u:;!  n  fu;  t  jciusbing  aod  delivering  within  tbe  South  Park 
system.  : jo.or.,  .:<'(tiic  ii^jht  carbono  Md  loyooo  fcot  flactiie  ligbt  coble*. 
Iv.  I\    .^l.'-imtv,i\   t»  stvictary. 

i:\ .SNr- 1  ;\,  II.I_— The  North  Shore  Klrdric  i\>ni;i.iny,  ii  i:v.^niton. 
I:".,,  h.\s  filial  a  certificate  of  increase  oi  :\uilinriiti!  capital  sttM:k  frorn 
,  iM  I  111  $j,ooo,ooo.  prerviratnf)  n  f  uicln^InK  nutrigbt  the  Ij«ran«e 
Water,  Light  ft  Power  Company,  and  to  complete  unfiniihed  cooatructitMi 
work  surted  by  tbat  company.  Only  Ijooiooo  of  lha  new  otock  win  be 

issued  at  pnOenL 

CAMP  POINT,  ILL.— The  Camp  Potot  Elactrie  Ligbt  ft  Power  Cam- 
pany  has  recently  toatalled  a  new  7}-kw,  <o-cycl^  revottrinc  Add  Gonetal 
Sleeaie  generator;  alao  new  traaafonmn  and  Wettingbaaae  melen.  Tba 
pratnt  ownm  hare  offered  the  plant  for  Ml*.  The  *>n*4 
10  haoe  tbc  plant  rm  by  printo  pinici.'bnl  «M  oabnit  fbc  1 
to  tbe  dtiiana  to  wto  on  nianldpal  owMnUph  prarMtoff  1b«  phot  ii  not 


and  Ibe 
tht  oamc  of  the 


m       FORT  WAYNE,  VSO. — The  Nathmbl  Telephone 


FORT  WAYMI,  WIK— Tbn  Fmtt  Wignc  ft  SpctoiMd  Riilwigr 
paoy  baa  WwmmI  Iti  ccpltol  oloefc  fraa  $joo,aoo  to  $jce,ooo.  Tbc 
pnv  wilt  Vnild  On  oicctiic  ysQwiy  litwi  PI.  Woync  to  SprhicBtfd, 

NOBLESVIIU,  INlXr-The  NoWtovlUe  Haat.  Ligbt  ft  Fiowcr  ' 
be*  nctndy  nwtband  a  tso^w  AHIe-Chahicta  bcltod  gcnctator,  «,}aa 
vnllib  9  pbatc.  do  ^dcs^  wHb  ditcctKOMMctcd 

BLOFPTON.  niD^t  to  wpnitcd  tbat  itopa 
an  air  line  railway  from  BlofEton  to  Horwaft.  Ohio.  The  rood  wW  con* 
nect  with  a  nuabar  of  OMo  Ihwc  at  Morwalk.  Il  I*  olatid  tbtt  the  ltia> 
ft  ShamtoB  Gmnpany,  of  Toledo,  OUok  wffl  CHfcc  tbe  anrocyi. 


RVSHVtLLE, 
a  nedem  dectrle  Hghl  platt  to  tbii 

will  construct  a  buildlBf 

lerial  and  equipment  far  ibe  inatatlatlon  of  a  l%ht 
tion  to  begin  arark  at  once. 

INDIANAPOUS,  IND.— Tbe  -Pasadena  Parte 


It  il  lha  Inlcn. 


AawdallMt"  la  batdi^ 

plan*  prepared  for.  tbc  construction  of  apartment  btiildingi,  inellidinC  n 
central  electric  light,  steam  and  hot  water  plant  fur  ^rrvicr  to  ttcOl  bolM 

ings-  Tbe  Pasadf-nn  PjiV-  bniMir.g^?  will  furnisb  home*  for  s.ooo  people. 
Ceo.  v.  Bedell  is  ihc  architec: 

RICHMOND.  IND.— Prof.  Matthews,  head  of  the  department  of  Elec- 
trical Engineers  in  Purdue  University,  hat  been  secured  to  make  an  exam- 
ination erf  the  VuSMinK.  englr'^.  reneratort  and  OIlKr  apparatM  of  the 

munidiai  lik'iitiiiK  I'lan-..  fur  Ihc  p-.iriiuKc  of  aacertaioiBg      actoOl  d«pf» 

ciation  of  the  plant.  n:>w  abuLit   to  ^nlil. 

INDIAN. M'OIJ'-.  IND— ihe  Moore  Mansfield  Coostraction  Company, 
of  Indianapolis,  has  been  awarded  the  contract  to  complete  the  Indian- 


« 
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dir  tad  C^fHdMili*. 


Wrttrrn  Traction  Com^ny't  Jloe  brtvreen  thiA 
ii  M  riunond  tbM  ibc  M<KiDJcy  tyndiettt  of 
e  Untk  Md  ikM  it  i>  to  b«  ptrt  «f 
line  Uam  ladlmpalii  ta  Vcwl^ 

IDA  GROVE.  I.V.— Tkc  FwMciir  MmoiI  TdcfhoM  Cmv«  . 
oiganiinl  lir  A.  C.  Gwiwr,  ML  T«M  illd  OIlMt  <•  fat  ■■  (drphanc 
liaw  litrtiugboui  the  csoonty. 

CEDAR  KAPIDS.  lA.— Thr  Xnr  Sutc  TelcfhoDe  Comptny  will  itrinc 
eopprr  ttirc  from  torreciiDnvillc  to  Cairoll,  whirh  will  lint>rove  the  Mnkc 
bcim-cm  Sioux  <^it]r  and  DcB  MoiQn. 

MA'^ON  CITV.  lA. — Tht  \Vr»ifrn  Electric  Tcl»phorc  Compiry  con- 
:-_r-j-.!.T?^  makinir  cctenjiTC  tmpro^'emcnts  to  its  tytlem,  involving  an  tx- 
pradiiurc  o(  atwut  Ijea.iwo.  All  Uw  prtMOt  Imet  will  b«  rebuilt  witii 
Mfipcr  Uld  iM«  wkc  ami  ttMut  ■*»  lioct  will  k*  MH;  A 
nrM  vHl  tc  tatpM     (to  Imri        ta  ifeto  dir. 

PORT  OODGB,  lAy-OMI,  Bubirit  *  Cn,  el  PMil^ 
Mtbtttd  It*  praperly  •!  Ikt  Fwi  IMf*  Ugfeil  CaM^toy,  af  |U«  «ilr» 

and  a  company  hi.%  aMtt  «t|miMd  to  l>fo  k  «>Cr  «ldl  •  ClflMl  Mdt 

of  Sjoo.ooo.  iin<l  an  aaOwriMd  tmi  <HM  •!  t«««iia>i>      t*feMh  (atjiM* 

htt  bMB  MiUML 

HAV8  CITY.  KAK.— Jtulw  Bitting  coBMaplaM  InUUinc  *  new  if. 

natxo  anJ  inikinit  cltirr  cNan(r»  and  lai|it01Kia«l>  to  tiis  electric 
plant  in  thin  city. 

l.StiEI'KSDKSTE.  KAN  — It  i»  repor^a  that  A.  C.  Sioiltl  wi  * 
pany  of  ca    1  .   .1.     til  ortanite  *  company  (or  the  ympOM  cl  «Htltl>g  SA 

rJrcuHc  Fitiit  [  Unt,  which  will  cof'  ih'^xi^  f!n,.n(ro, 

liSAf.h    LlrV,  KAN.— It  hai  I.-,,-.  d  t.v  ihc  r,,unf,:  ihat  Ihr 

of  the  electric  ligkt  pluni  bete  will  not  lie  chanted.  ibc  eoltrRirg  i  t 
dw  ptiM,  Ik*  ptINhlMal  mm  ancbincry,  the  Htection  of  lamp*  and  n:any 
MaMniadaa  HHiMil  aie  now  rtceiriDg  comideratioD.  Tbt  oooaiitlee  baa 
decided  U>  ioiHt*  llorrii  Dnntworth,  aiit>erintcndeat  of 
'Tie  ligkl  pIlBl  la  make  an  inTcstigation  of  local 
L°nlc»  •ome  nncxpectcd  complicationa  tboiild  ariM  ibc  new  light  plant 
for  ihia  city  abould  be  ready  for  uk  by  July  1. 

rADUCAII.  KY,— The  Faducah  Light  ft  {"ower  ConfHUjr,  Inc.  bat 
recently  purchated  a  500-kw  Allia  Chalmera  generator. 

LITCHFIELD.  KY^W.  W.  Maatcir,  citr  ckfk.  writes  Oat  B.  L. 
Moorman.  «(  IMUM,  kis  ttcartd  tt*  fraackbi  far  aa  alaalfit  U^l 

plant. 

nANVILLE,  KY.— Bidi  will  be  received  until  May  15  t.v  the  Ccm 
niMiODan  ci  tbt  Kcniocky  »«beol  ior  lb*  Deaf  at  Danville  lor  wiring 

#t  item  ii  tha  arid  ackaei. 


AVCUSTA.  UM^Ttm  Xnwtec  ligbl  •  Htal  Omw  tag  mcMlr  vcf 
I  froa  thf  W«min>aaig  ElaetrW  k  UaoalHlfldi 
(,  aa4  a  BWiitmiaB  appwalaa  fn 
B.  WBHiBM  It  awMfalMinL 

nAN'GOR,  MK.—Tlie  Bangor  Railway  ft  Electric  Company  nialw|ilitti 
making  extrnsivc  nziprovencnta  in  its  power  plant  at  Veazie  and  tile  tab 
•Ulion  o«  FiiV  St-r^:  alxt  In  improve  the  facilitlei  (or  trtnalenlac  gawiat 
from  the  ni..ii.  \omi:i  e-g i^rr  stAtun  tc.  tbe  street  railway  in  the  dlgt  and  la 
the  BanBor  A  .S.  ririf rn,    Jht  tmi  ii  ettimatcd  at  |jo,oo«. 

I  I'MUF-KI  \S'I>.  MP.— The  three  electric  railway  eoinnn;r»  n.  w  operat- 
ing tn  Alleghany  County — namely,  tbe  Cumberland  4  We»temport  Electric 
llaihrar  Caawaar,  Ika  WgNtrapagt  ft  taaawaiBa  Rtlivar  Caauwiij'  gad 
tke  lOdlind  ft  Piatlkarg  Hlwlfh  Railwar  Coavta^r,  aaAttdac  tUttjr*«a 
miles  between  Cumberland  and  Weaeynport — hare  been  conaolidaled.  Use 
contalidated  company  will  It  kooou  aa  tbe  Combrrland  k  Wctleraport 
Electric  Railway  Company.  DeWarren  K.  Beyt»lda  baa  been  elected  presi- 
dent; D.  f.  Harliell.  aecrclary. 

LINffV.  M^*'^  A  peiiiion  is  In  circulation  In  North  Revere  for 
tbe  t  tirr.ii  .n  electricily  to  thai  part  of  the  town. 

riTTSMKLU.  MASS.— Tbe  PUtaficM  Elecirk  CoopUijr  wiU  put  90 
nrw  Stanley  arc  lamp*  la  ftagt  «f  tkg  ItNtt  Igaipi  MIP  {■•••(■  dUblCat 
part*  of  tbe  cily. 

t  AMBRIl'OE.  .MASS  — .\t  a  recent  meeting  o(  the  Common  Council 
«  t^iifnmittee  was  appointed  to  inve<tigate  the  qtieiiion  01'  establishing  a 
monidpal  «lc«tric  lighting  plant. 

SOUTH  LAWRENCE,  MASS,— Ilic  Bottoo  h  Maine  (ort^taiioii  h»f 
rcceallr  iamlled  a  laigc  draaow  ia  h*  car  abaft  far  the  pnpate  ef 
operttlat  tk*  aaAbwrr  bjr  rUclrkfiy. 

ACJOK,  MASSj—M  a  meal  aMttlng  the  cfimmitiec  an  filUlg  liihtinf 
rti«ri«d  a  Mil  le  peradt  ilic  Aaicrkan  W'oolm  Couyaay.  at  New  |«rMy. 
to  fumisb  light  and  power  to  tke  lowr  of  Avti-n. 

CHEAT  BARRINCTOX.  MASS.— A  n.>,i,ni[  ..f  the  mtten  «f  tke  fir« 
dinrltt  will  k*  eatkd  May  i«  ta  cmaidet  tbe  ligkllat  wmien.  and  ta 
■illte  taliafaciarp  anaitfcaenta  far  a  initBlile  ■yatenl  tkiriiig  tke  year. 

SAI.F.M,  M\:^^— n.r  =;itriri  F^-itiiv  l.ishtlnii  (■.itiijov  l.n.M 
an  "Mic*-  |.'ir.::fir  .-^Tiil  'n■''J^r  rn   I.»lniptt(    >rrrf1      T'lr  c-.Ti'i  if  .  .il-i- 

wi:f  mOi»tl  mu  4d<li'.ii:nni  M,.  ^ntash  $t  J^eyniowr  toni-  ir-.l  ,t  hir.r  ,  (  j  ?  ... 
hp  and  a  i.ooolw  Crur  1.  lUitric  cenetaier. 

.1,1   ..1   -A,--   N,.'-'n    l:jM.  ,1 

t  . ^  T  .  i  itisialiiTtK  a  mu 
:   t  I   the  tifklint  ■n4 


..It  Vl.iie 


N'lhTll    I  A:-l''iV,    M  Tl.r  t 

>t.i  .  t^'i.itiu^  ai.ii  1.11*1';*'^  pitn 

lis.  I,  -. I   r  .,  fUnt.     1h»   ai»""ni  ai.jn 

iii.itntdjnirg     f  street  light%  in  the  di*'tr»rt 


BBOCKTOH.  1IASS<— nt  «BtMlaB  al  amiielpri  UikliBs  la  ketag 
InvcnifaKd  ky  tka  cilp.  It  ii  dafaaed  tbu  ita  dly  caaM  kup  Ac  locll 
electric  lighting  and  ga*  plants  for  aboot  tSoo.ooo,  aad  Ihert  aig  many 
who  are  in  favor  of  tbe  city  buying  the  planla.    MeanwUle  the  clecttie 

light  coinfiany  hohU  a  contract  f^ir  street  lighting  until  i^to. 

CHICOPEK.  .MASS.— The  thicopee  Manufacturing  Company  has  dt- 
cided  to  b.vve  .-nKi'lur  ^..  wfT  pf.ii  t  r  fi-ct<='1  at  th^  lower  end  of  Ibc  canal. 
The  new  pl.>t:'  wli  Kt  ini-tn  nr  :lu  «3nicv»r.y  near  the  lower  end 
vt  tbe  canal  and  will  consist  of  two  1,0110  hp  lurbiaea  directly  coiiDccud 
la  a  leueiaiat  aada  bgr  ike  fieaetat  Eltctrte  Caawanp,  wkiek  arfll  kt 
locMad  la  tb«  new  rawer  kaaae. 

WORCESTER.  MAM^Tkg  llapar  baa  aeegpttd  Ai  tcfiat  aiadr  dw 
War«t«cr  Elcctrie  Ltfil  Cgowaay  ta  fnniiBfc  are  laiapt  la  tbe  dly  for 
CCiila  per  aifbt  without  a  comlract.  ik'giiining  May  1  the  price  will  be 
IpI.JJ  per  arc  lamp  per  year.  The  former  price  was  Jloo  JO-  The  com 
pany  contrniplaic*  imttiog  in  new  enclosed  arc  lamps  in  place  of  Ote  open 
arcs  now  in  use. 

ATHOL.  MA*f:  -  Til-  r..p»n?(cW  Electric  Light  h  Power  (  ompany  has 
lubtlituted  fot  n  tl.t  l  it,  :  •  .  ■  nts  per  kw  boar  for  lighting,  a  slidiaf 
Male  el  rates  which  will  give  a  reduction  of  ilA  per  cent  u«  its  atllie 
t  iri-Tr  R^aalBg  wlik  tbggg  wb«i«  NBa  mal  t«  kw4M«ra  or  Icaa.  «be 
ntu  «n  ba  t$  cents.  H  seat  redactlaii.  All  bflto  c«  <••  bw-haun  wai 
be  at  a  rale  i>f  lu  cents,  and  charges  over  this  amount  will  be  hilled 
gg  t^^t  cents.  The  company  will  stil]  keep  in  force  its  discount  of  to 
per  cent  on  all  ImIIs  in  eicess  of  $1  s«.  pro>il--<!  psvwfni 
tke  lotb  of  the  month. 

IIA.STI.VGS.  MICH,— The  Thornapple  Elecui-    i      , -.1 
its  name  to  the  Thornapple  Gas  k  Electric  Cmnpi.-iy 

FT. IKT,  MICH.— .\  company  kaa  been  foinard  here  by  H.  R.  Unuwcr, 
c  1  M.ni.  ^. R.  O.  Hart.  «(  MnikliVi  u  coogtraet  cicclrie  light  planu  M 
I'luit  J'iusbing. 

MEMPHi.s.  MICH  — Tbe  Coaadl  kaa  (paaMd  a  toachiae  la  S.  R.  let- 
ter, of  Sandusky,  for  tbe  cnelSaa  and  aptrttitn  «l  aa  tktlrie  ~~ 
plani  and  a  ayitem  e<  wttcrwarka, 

DETROIT.  MICH^Ttw  Hamc  TdephMM  Ctaptaar  bn 
permit  ta  lay  •facdttct  eaadtdt  «d  Hawaid  Srtrtet.  TMt  I*  die  inWal  tup 
ta  the  ecntlractian  «f  Ha  tj.SMveo«  eyaiiB. 

HASTINGS,   MICH.— A  petition  ha»  been  made  to  the  Oty 
for  a  franchise  for  an  electric  railway  to  run  from  Grand 
Jtaitle  rn  vk-    Ti  Im,  I:    Mfjrr  -.i  -..m  irti  ting  the  proposed  line. 

>.\i,lN  \\V  MM  II  -  All  cifort  n  b.Tis  made  to  organiie  a  company 
for  toe  purpose  of  gilding  an  electric  railway  from  Saginaw  to  Faxmiat- 

ton.  coMialfaig  al  PkralnginB  wRh  iha  Dttrait  United  Riilwar  for 

Detroit. 

SAGIKAW.  illCH.— A  tenuaMec  at  kwttoiaa  mtm  fnm  tka  I««m«  I> 
Itrcftcd  rcemtly  met  ia  Saginatr  and  Mde  arrangtMeali  far  the  wrrej 
«f  Dm  jupatid  eitctik  taihnT  hmt  St.  Jalhat  la  Si;  Ma,  AU  Iht 
toinia  alang  tbe  Uac  will  taatrihate  Mwird  tbe  ceatttaalltii  at  iha  nad. 

ION  A,  MICM.— Tbe  Board  of  Superriaon  kaa  granlrd  the  Mscbigan 
r'uxer  Company  a  franchise  to  baiM  a  dam  a«ro*a  Graisd  River  in  Danby 
Tmmabip.  Tbe  company  also  proposes  to  erect  at  aoBM  iMore  litise  a 
pawer  plant  on  Grand  River  at  Dudley.  O.  Wttina,  ««  Ctepnatille,  aid 
L,  E.  Rowley,  of  T^ansinr.  are  interested, 

LANSING,   MItil  -Thf  brihlnij,-  for  the  Coiiui„ji..,L-.ilih  l-owrr 

Compattjr  baa  been  completed,  and  the  equipment  ii  now  being  lost  ailed. 
It  iniatiiia  «t  Aaca  lalaajr  aaawerttra  of  jeatar  eapMilr  tack,  wiifc  ttaai- 
The  caopany  arRI  fataMb  pawer  fee  Ibe  lita- 
I  aa  Iha  nalMMi  b  campleled. 
NRWAYOO.  IHCK—Tle  Giaad  Rtpidt  ft  Mwtagaii  Pawer  Ctaipmy 
has  commesiced  work  on  its  new  dam,  to  be  hiiilt  near  Crolon.  six  mClts 
above  Newaygo  This  dam  is  to  be  js  feet  high  and  will  have  eight 
flood  gates,  eight  wlip.!<  nn.j  geiieiatcia  double  the  dvecity  of  Ibc  Ragan 
dam  recently  Si  >  i  :...>:       KapUa,   It  it  f  ptaied  ibal  it  wW  ha  a  year 

before  Ibe  dam  c^ni^Octr.t 

nAY  CITY.  MICH,— Tl  1  H...v  (  I'y  Ttaction  k  Light  Ctfmi<any  baa  sub- 
mitted tbe  following  proposition  to  the  Council  10  ligbi  the  ttreet*  of  the 
city:  If  the  aaatpaay  It  allowed  ta  naa  tbe  piaeeal  pole  aad  wire  Una  of 
the  city  and  araU  lltdf  of  ibe  cily'e  prMlt«e  ta  me  pelee  ef  eiber  ege» 
panics  for  public  service,  it  will  inatall  modern  high-class  lampt  rated  it 
j.oiw  candle-powet  in  place  of  Ibo  old  style  otwn  arc  lamps  now  in  u"- 
and  any  siKh  additional  lajni  '  "  "'i'  city  may  im  Ici  .i  ning  the  term  al 
tbe  contract  to  be  ag'eed  ni"  i'.  -  ^'■>  liiiri  y  r  •■■■  ii-  on  moonlight 
actacdule,  or  t6o  per  kainp  per  year  on  an  every  night  schedule,  nri>i«ct 
tn  a  dedacttaa  far  aalagtt  aqnal  ta  twfae  tbe  tate  rceeltrcd  per  Kdkiiag 
bew.  At  tke  eapiratiaB  af  tbe  cantrtet,  wbldi  Hbal  be  to  yean,  tbe  ciir 
nay  at  its  opliaa  pnrcbnte  tbe  llMpa  and  wire  OtlCtMion*  at  •  vahK  la 
be  d<-temttued  by  ngfcenent  or  trbitration.    Tke  psopnaiiloo  bet  keen 

refrrrol   to  Ihe  C'lmmittee  cm  elCClriC  llgbtiag. 

liKKK.NHlSH,  MINN-II   Pant,  ef  TWef  R»»eT  Fallt.  Wma..  iHO 

install  a  local  telephone  exchange. 

ALBERT  LEA.  MINN.  The  Albert  Lea  Light  k  H,>«er  Company  hj« 
nn  iitiLeri'liiM-nt  t.,  i(>  vdirtn  lncrea»ing  lis  capital  ilocV  to  $ii>,\fi'>: 

MAN'KATtI,  M1N,\  flu  Xonhwc^tern  Telephone  Exchange  Cymf-anv 
i-inTinpIatf^  an  cxpenrlilurr  ol  aUiill  $]5,ooo  for  improvements  to  "be 
I,,  a;  !i*tein. 

.•^T.  I'AI  L.  MIN.V.— The  tiiy  Council  bai  paued  tbe  ordinance  r«- 
•luiriiig  all  wire*  10  be  placed  anil«rgre«»d  in  Ike  bneiitaat  pertion  ef  Ike 
city  this  yriar. 
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ST  I'.WL.  MINN.— Tke  Twin  City  TctaptoM  CnnpMtr  hM  MM- 
frrrrd  all  of  it*  property  to  ibe  Tri-Stat*  TWir'llHIT  A  Tdapailh  CwRfOMI' 
fyr  A  «:t?iksidention  of  I4,c>o«v0oo- 

ST.  PALL.  MINN.  Th^  Wtiirn.  (.a,  i  Supply  ConipMX.  0*  Chicago, 
will  buiUl  *li  tddlltotul  Jim  (or  ^i  wcr  ua  -Ale  AptCc  River,  located  a 
■il*  below  the  one  now  in  operation  near  Somcnet,  Wis. 

UTTLE  FALL£.  UINK.—Tlie  LUtte  FalU  Power  Company  ha*  let 
CMtactt  for  Ike  devdwant  •!  am  aMUvMl  cim  fcow»mw*  M  lt« 
eleetrte  Miios.   S.  Mortia  Sullk  CbofMoy,  «f  Yeik,       wdl  funiitb 

two  water  wheela.    A  new  electric  (enentor  wfll  alw  be  iaMtfod. 

E\T.LKTH,  MINN.— Tbe  Meaaba  Telephone  Coopany  ha*  kt  the  con- 
tract for  the  contlructkn  of  it»  ^uilitlnn  in  thh  frtw-n  In  cost  t^.oco  The 
company  will  *ll-;i  '^iicmj  $ir.'.r>^o  in  rrSuildiiiK  hno.  lubititursris  icriai 
cable  in  place  of  wjrc,  and  othcf  nrw  ri^iiii'iijrnt  F  F..  Listrr  13  -iislrict 
auperintendenc, 

STANBCRRV,  UO.— Tlie  Slanberrr  electric  li«bt  pUnt,  whifh  wai 
•■■Mill  ky  A.  C.  Friibie  and  T.  D.  Huaaey,  haa  been  aold  ii>  the  General 
Puklle  SoTiec  Company,  of  Kantaa  City,  of  which  Geotse  S.  Manhall  ii 

UVnTOROir,  UOHT^}.  L.  B.i^  *•  (oamei  tor 

Slikllai  At  mtMt  tat  ftm  jmn  at       per  Itft  pir  jtma 

HELENA,  UOKT.^.  IL  Onk  *  Cn,  mlM  tor  m  rrMcUi* 
tor  a  Ineal  irtrpliwir  OKkaaflV- 

BELEMA,  MONT.— Ttc  dm  wbleh  to  btlat  eMuliwcM  ea  dw  MitMvrt 
River,  it  mile*  above  Helena,  b  rapidly  nearing  completion.  The  dim 
wilt  develop  about  35,000  borae.pf>wer.  wbich  will  be  traii-i^'Mtinj  t.' 
Anacttn^la,  Hiiftr  ir.fl  Hfif-f-t.  fnr  irttr  tn  t^p  tninea,  tnselter  and  manufac. 
turil^K  Jil-'t  f"  I  tir  ;-i.c  Iinr  his  Sfrr.  ■  i.Tiiilclr^l  and  evrtyllting  la  in 
rradinoa  tu  um  the  c'truuitv  .»*  ^..  ii  flic  (>owcr  plant  is  completed. 
The  plant  i*  rxifi  l"--:  Iv  \v  ;n   jpcriliiin   :n  ;uljr. 

GRANU  ISLAND.  MLB.— At  a  recent  cleCtiOD  Ote  citlxena  voted  to 
kM*  baoda  toe  tbe  eaoaiructloti  of  a  li|hl  ud  paver  piwM  in  «em<«> 
don  with  the  water  works  tjriiem. 

PLATTSMOUTH.  NEB— The  Nebraefca  OtP  TchpkODe  C<,tn|ion>  will 
^lend  Sjs.ooo  in  improvenenu  Ihia  tuneieT  The  Hoet  between  this  city 
and  Lincoln  are  rrjilacri]  with  cupper  wire. 

Falls  CITV.  NEH. —  ihe  ralU  City  Telepbooc  Company  baa  rcorgait 
iaed  and  iacreMcd  Ita  ciatial  aMdb  'Ihe  iHw  etapuir  wiU  b*  known  aa 
(be  Sootb«a»»«f«  Nefamlta  Trfaphone  Coiapwy,  with  !<•«,•••  capital 
•tock.  It  will  take  ever  tbe  biitfnnia  of  tbe  KaMa  Ot)r  TaiifAnae  Cmb. 
pany  and  will  cataMitfc  •  thrMi|k  toltt  Vat  Inn  Kaaiaa  Cir  le  UMotn 
aad  Oaiahe. 

^JROCKAWAY.  If .  J,^-^*  Catawa  baa  daddtd  to  (Mue  $««<aao  It^t 

fASSAIC,  N.  J.— The  KejnMac  Elecirfc  Company  ba*  iiKreaaed  it< 
capital  fttoek  from  $10,000  to  |ioo,ooo. 

NEWARK.  N.  J. — The  CeauBon  CouBCil  on  May  u  appointed  a  com- 
mince  to  act  la  cacpeiallcft  «Hfc  ike  Board  of  PubUc  Warba  ia  *•  ia*aa- 

tifaddtt  tow  the  tpiation  of  the  eetablihauiit  by  Ui*  city  e<  an  afatWa 

ligbl  plant  to  aupply  ligfcia  for  the  itreeta:  aUo  Ihe  puhHc  baOdlafi  Of 
the  city.  It  is  stated  that  it  has  been  decided  not  lu  iaalall  HI  iadc 
pcttdent  electric  lighting  aratcn  in  ibt  new  City  Ball. 

YONKERS.  N.  Y.— Tte  chr  tm  apprcprlaiad  tiaaioac  to  «udhllab  a 

municipal  lighting  plant. 
OSWEGO.  N.  Y  --A  franchise  baa  hClM  «raBMd  I*  the  Empire  Slate 

Telephone  Company  10  build  aabway^ 

FIIELPS,  N.  Y.-  The  Wlltge  trustee*  bare  (ranted  J.  C  Howes'  Sons 
EJcetric  Light  Company  permission  to  operate  an  electric  light  plant  (or 
a  period  of  .30  years. 

WATERVI.IET.  N  Y  -  r>n>  Hufljw;  River  TetephoM  Cosnpany  baa 
purchased  a  pi  i  ')I  Ui't!  >jn  Mr^t  .-Vrrn-j^  nnt!  will  loca  caactniet  aa  en* 
change  buitdliii^,    I  ulicr  St  i'itcJxer  arc  the  are^iEei;ta. 

PEEKSKILU  N.  Y.— Ihe  Peekakill  Lighting  k  Electric  Company,  eapl- 
laUaed  at  tt, 40^000,  and  fiusiabiag  (a*  and  electridly  to  Peekakill,  and 
•veraMac  ten  taUea  ot  elaeirk  leilvar,  baa  been  aetnind  by  F.  A.  Strat- 
laa,  «t  Waatebeater  Caaatp,  vba  la  peaaUeai  ol  the  Nanbam  WcatdMclcr 
yjgb*i"d  Ciavaar. 

KOCnSTER,  N.  Y.— Tbe  WUtlcy  Hckrint  bill  wu  atMidaMaalr  ap> 
pfov*^  hy  Ihp  M37'r?r  and  the  sixteen  aldermen  wh<f  atteri'fled  the  special 
cour.cil    nicttir-K    l.rl.i    April    30.      1  h:«   is   !hr    hill  It    is  hoped 

Roeiieater  wtii  ^um  competition  in  elrct::<-  litfi,t:nK.  'Ilic  Msyor  will 
advertise  the  new  lighting  contract  about  J-Linr  i. 

SYRACt'SE.  N.  Y.— The  Cenual  New  York  Teiephone  Company  has 
let  contracts  for  the  construction  of  twenty  milea  of  subways,  involving 
an  expeodiliirc  of  inorc  than  taa«,o«o.  Tb*  WanHi-Qaiolan  Aapbait 
Cemfatny  waa  awarded  contracts  for  abent  alateen  arilea  «d  fba  work,  aad 
X,  F.  Lcfric  Jer  Ibe  remaiaiac  to«r  orilaa.  Tte  wark  will  caauMaa* 
at  aaee.    H.  F.  Stevena  is  general  manager. 

fItW  YORK.  N.  Y.— Bida  will  be  received  until  May  a«  at  the  Bureau 
Siipf>M<  ^  -ir.i!  .^cc'it'jnti,  Ka^  y  I>e;i.irtr!5ftit.  Waabington,  D.  C,  to  furtiifch 

at  111*-  Navy  ^'Jf^J,   Nr-w  Vtirk.   N.  V,,   riivR]  SUpptic*  aS  follow*-  SclirJuIe 

538 — Arc  and  incandescent  iampa,  bells,  etc.  Schedule  541  — Eiectrical 
equipment  for  laundict,  tool  ileel,  copper  pipe,  etc.  Schedule  54J — Elec- 
trical supplies,  pumpik  etc  AppUcatiossa  for  propoeaia  should  designate 
tbe  eebedale  doired  bgp  naabcr.  B.  T.  B.  Harria,  PaiaiatarQcacrali 
U.  S.  M. 


r.t.KNS  F.^I.I..5,  N  V— Tlic  lli;Jr.i:i  River  Elfftrl.  !-:i«er  Company 
ha»  scL-jTcJ  ir.  fjditujnal  pmpcny  fL:r  thf  ilevelnpinc:!!  g(  electrical  energy 
in  the  purehaae  of  Ibe  Zcnaa  Van  Dusen  saw  mill  property  on  the  nsrtli 
iMe  Ol  tbe  Uadaaa  River  near  Qau  Fali*.  Tbe  pin  caaaprlaaa  «w 
e  hnadtad  acrea  wHb  a  H*er  freaiafe  of  tbrcc  adiai.  Urn  pvebaiv 
carries  tbo  rigfet  tO  tkc  nrphu  water  of  the  river,  and  it  b  cMlBated 
that  under  tbe  aiedani  aellioda  ot  bydroniteeirical  devalcpaaat  j<coo  hp 
can  be  obtained.   Tbe  properly  Is  to  be  improved  at  once. 

AMSTERDAM,  X.  Y  — The  Hudson  River  Electric  Power  Company  ie 
constructing  a  -,t3r'[-r;  at  .\ni!t*'r'!ani     This  station  ia  rfi-slgned  10 

meet  the  rcquari^mmti  af  tl.r  iiirrciiin^  lju^i:ir*a  at  AmSteidam  and  to 
bandle  ihc  power  coming  from  the  water-power  stations  at  Spier  FalU. 
Itoebaalaallle  aad  Sebobarie  Falia.  Tbe  plana  call  tor  a  brick  aad  aiaal 
atmelarc,  with  aencfcia  (ouadaden*.  la;  by  pi  to«t  lad  48  feet  higiL  Iba 
high  tension  ilaea  fraai  Ibe  poacr  ataiiaaa  at  Spteip  VbUi^  flchobaric  FaHa 
and  Uiica  wiQ  enter  dhe  Malloa.  Tbe  bnnllaltoB  ccolHilaiMa  cariag 
for  lo.orio  borae'power, 

MINN'F.WAUKON.  N.  D  — J.  Mahany.  Fred.  Snore  aad  Otbert  aM  I»- 
tcrcsted  in  the  construction  of  ait  elcctrie  l%lit  plant, 

AVO.NDALE.  OHIO  A  buildine  pennll  has  haCn  (mm<4  to*  •  iMaa 
power  house  for  the  Jewish  Hospital. 

(lEORGETOWN,  OHIO.— The  C.eor.;?tawn  cotindl  bag  giailleil  a  fiwl- 
chisc  to  the  IniScpmdeFit  Telephone  Company. 

Cl.t-VKI.ANI).  iiHI".  T.'i.-  Ru>h  Creek  TelepbMa  Ca^Mir  bag  to- 
creased  it»  capit^il  ^u-.-u  l-orn  $?,"it>"  to  Sto.ooo. 

SHARON',  OHIO.— I  Ih-  ih^n.-.n.,  V  aI  .  v  Tra. -ion  Coapa^p  ig  ptcaoli^ 
to  extend  its  liise  from  Si;iith  Sbar^iei       Nl-w  t!^stle. 

ASHT.^ia'L  \.  Ulil'  i  — .'Vn  election  oiil  -.^on  be  held  la  eoic  «■  iawint 
t5o.Doo  bonuis  toe  fc^uiiaing  Ihe  electric  light  plant. 

lORTS-MOUTH,  OHIO— Fire  at  this  place  last  week  deairoytd  cabir. 
of  both  Ibe  Bell  and  indepenilcni  telephone  companies,  throwing  their 
syateaa*  out  et  service. 

HAUILTONt  OHIO — A  joo-fap  engine  waa  wrecked  recently  in  the 
MmnlMB  wanMpel  cleciiie  light  plaat.  Tba  aacldcat  MM  eaaaad  hp  a 
defect  In  Ibe  eandeaicf  apal*^ 

ORERI.IN,  OHIO— The  Oherlin  Gas  ft  Elactrfc  Cogiptay  bat  jiMt 
placed  contracts  for  machinery  to  double  the  ctpadly  at  (ta  plaal,  to 
meet  the  re<iuiren>ent4  of  its  increasing  busineai. 

BOWLl.VG  GREEN.  OHIO.— The  car  house  of  tbe  Uke  Erie,  Bowling 
Greca  A  Napeleoa  Railway  wa*  tecently  dceireped  bp  ftte,  ctatiag  a  laae 
«f  abant  $jibaao.  Tba  pcmr  aiaiiea  adjalalaf  It  erat  aamal. 

MEDINA.  OHIO.— The  Medina  County  Farmers'  Telephoae  Caaptap 
haa  ifKrrased  its  capital  stock  from  tia.ooo  to  t>5,»«o.  A  laiye  nnkber 
of  farmers  all  over  .Medina  county  are  iiutalling  telephones. 

MARIETT.A,  uiilo  — CoL  A.  E.  Boone,  wh.^  has  promoted  a  number 
of  r^'*^*  Soutacaalerji  Ohio,  states  l*iat  hr  h;i<  arranged  w^lls  .1  N**w 
\'jri-  'ji  ''i  i.fr  for  financing  the  propo^-  l  h-r   l.rt..,.  r:   i':i:r.cr>  iv,d  U^lpre- 

llE,N'\%"OOD  JU->iCTIOS.  OHIO.— The  Bsli.,r.v..t  i  Oimo  Railroad  Com- 
pany Ig  pianabig  to  douMc  tba  ctpadip  •(  its  Abaps  at  Benwaad  Joac- 
lion,  and  <rin  erect  t  plant  to  foniitb  cUetriciiy  for  lighting  aad  paver. 

RICH  WOOD,  OHIO— The  Board  of  Ttad*  It  Ricbwood  haa  oCetcd 
to  secure  a  right  oi  way  and  grade  it  pravidiOg  tbe  Delaware  St  Magngtlg 
Spring*  R.iilway  Ccropany  will  hui:d  an  extrnuon  to  that  place  tad  ap*nte 
cars  this  summer. 

BELLEFONTAINE,  OHIO— The  Central  Ut  i  i,  Triepbotw  Company 
is  preparing  to  run  toll  lines  to  alt  parts  of  L-->i;aji  Cauntv  and  wiU  cstah* 
lisb  a  number  of  small  cachangca.  Imiwrianl  inijirovcinrius  sie  to  l>« 
made  at  the  Bellefootaine  exchange. 

CINCINNATI,  OHIO.- Tbe  Ugbt  commjtlce  of  Newport  ha*  recom- 
■ended  tbe  iaalBllalian  «<  ^  addMCnal  are  laapa  aad  eigblcca  j»cp  la* 
candaicenl  lanpe.  Current  It  fimtUbtd  bp  ibe  Ctodaiiall,  Ntirperi  4 
Covington  Traction  &  LiRht  Company. 

TORONTO.  OHIO.— The  I--a«t  I.iverp<iul  Traction  &  Light  Caii'-piny  has 
obtained  the  right  of  way  fnr  a  doiilile-irack  extension  of  the  road  from 
V^ellavilte  to  Yellow  Creek  Junction  through  this  city,  where  a  oonnecllan 
is  to  be  made  with  the  .SfeiiHenvsHe  fk  Ohio  \'ii!'rv  Rfiflraad  C^ntfAny. 

FOSTORIA.   OIHM       Tl:r    CLtv    ruur-cll  .;iL.,;i-.|    ti.    lu,  1 1  sp.:n:l    ,.  uh 

pnniiMat  maDufactoring  concerns  wilh  a  view  to  dcterminlag  tbe  cAst 
•f  inalaiBng  t  municipal  plant  tor  an  aad  taaiaiaiiifti  '%M<"t  aad  tor 
ateaai  batdat  A  ptapeaitfaa  te  band  Ibe  to«a  irill  Ibaa  be  aaaildttad. 

XmiA,  OBro.— Tba  CWaena'  L%bt  *  Famr  Ctagaapt  lAkb 
tomad  tanw  ilaia  aga^  baa  aiarttd  to  pital  aad  b  dow  aifvlflBf  • 
Buaiber  of  readcncee  and  bnalMta  hauact:  It  (Ima  a  dap  aereieer  Moe* 
Ibliig  (bat  Ibe  coapeling  coaqianp  haa  never  given,  and  Ike  aervicc  to  nicb 
appreciated. 

CLEVELAND,  OHIO.— Tbe  lowest  hid  opened  en  Her  4  bp  tbe  Board 

of  Public  Service  for  a  tuthine,  engine  and  gtneratof  for  llie  nMnieipal 
electric  light  plant,  to  be  estahlished  by  the  ciiy  in  ih~  guliy  n?:ir  liie 
South  Brooklyn  bridge,  was  submitted  by  the  .Mlis-Chalmers  Company, 
of  Milwaukee.  Wis.,  for  ti6.iya. 

ELY'RIA.  OHIO,  — C  riiviuli  nr:!  IT  SfiiiMiy  ,irf  securinit  rigfct  of  way 
for  an  electric  railway  ii  'm  r.lyn*  to  S  i.iili  Anlirt^'  aihI  Ni  yih  .\t;ihvr..i 
touching  a  number  of  large  sti^nc  qiLarriea.  In  addition  to  handling  pas* 
tenger  service,  cars  especially  detigned  for  the  patputa  will  liaBllll  itaat 
to  the  ateuu  railroad,  passing  thriragh  ClyriL 

OOUnoHJS.  OHIO.— Ibc  Oalaabaa  Citiiaat'  Teltpbeae  Coavaap  bag 
placed  ardM  with  Ibc  AatawaHe  Eleeirie  Caqpaap  at  Chicapo  tor  a 
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UANSFIELI),  OHIO.— Tlic  poMr  ptoo*  MtmAtU  ElMric 

Railwajr,  Light  Ic  Power  ConnrM^         praerirallr  JaUoygd  May  a  by 

iJit  burMiri:   of   •.»!?    fl>    •bfft.   c«M»in»  »   dnimte  of   *ro«n   t^j.ooo  to 

$100, noo  irid   Irivirc   the  city   {lt  the  present  wilhjut  t'<-wrr   loi   the  loCftJ 

»tr»rt  r»ilw»jr  and  Ibc  MantAHil  ft  Shtlby  intcrurban  line.  Tbr  city  will  be 
witbouc  '  [  ■*  I  ar  an        or  pMMt  lie  titolrie  ■otm  far  •ncri.l 

MA&SILLW,  OHJO— TJie  IMtHM  Ugto  Bm*  ft  Hmw  Campwiy 
dotad  a  t— If  let  wHb  «ba  Bnwd  of  FaMie  Scrvter  u  liibt  Oa  atratti 

•(  Winfffrir  far  ten  y»r>  from  May  I,  iyu6,  with  iBo  Wood  endoKd' 
aM  44a^atl  laapa  to  bum  on  "mooDligbi — all  dark  bimn"  acbcdule  at 
t69.]a  each  per  |<ar:  alM  for  js  irapMtiMd  ftlaMM  s»<f  incaadcactiit 
Itd  i .  I   t  rn  hi  (criea  «ith  dia  amct  —tt  an  tha  laaa  adiatfgla  M  ti* 

each  prr  year. 

TOLEDO.  OHIO. — Tiif  .  r.r,,,    light   coniiniitce   oJ  the  Liiriil 
Iwca  butruclcd  <a  wherlite  for  biila  for   Mrtel   li«bttD(.     Dids  wilt  be 

tatalmri  far  imm  «i  An*.  6r  *ivi  m  yur*  ta  (bat  t  ihim  tine  cod 
tnat  iMjr  lia  nada  K  darirad,  ia  ardtt  Omt  th«  vnldpil  Utfbt  pr»)ect 
■ay  ba  ceriacd.  The  TMedo  Ga>.  Electtla  dl  Haadiw  Oiaifug  i»  aafaeMd 
M  bid  111  a^paMoB  10  (be  Toledo  Railwaya  ft  UlM  CaBViOri  «Uffc  bu 
brM  Iba  cauxact  far  a  nuabtr  ol  yrar<. 

CIKCtMNATt.  OUlO^Laoil  lelrpbonc  ratei  will  be  reduced  after  July 
I.  To  btinj  abont  neceMary  chaiiict,  llic  locil  Hfll  rnrnTianf  will  hare 
to  ipend  about  $75,i%oo  and  incrca*c  iL«  nunlKt  i.  i  rti  j  loyra  in  the 
apwMiflC  dcpartmcBt  lea  per  ecat.     J'be  City  Couocil  bas  indc&ailely 


TMi  adiaii  ia  aa  the  thtaiy  Ihal  tha  greaeni 
li  aavle  aad  tatlaftcMry  and  Ihat  Ihc  ralca  ar*  fair. 
Thia  ia  «4gl*aMil  ta  lafiilaa  baachiack-  w  fha  iadipwdiil  coapantea. 

TOLEDO,  OHIO/— Mr.  A.  K.  Dclvilcr,  «f  Toleiio.  wtth  IMOClMCT.  haa 
bean  amrdad  a  frncbiae  for  aa  lad(|i«ndcBl  tclcpbaBe  ayalciB  at  San 

Francitco.  Before  the  diwtler  the  city  had  agreed  to  ^"f  '.^f  wntract 
10  the  hiiibrit  bidder,  but  it  uraa  tiiougbl  that  the  almti:  t  lii  .Inttu  h  1  1 
o(  the  city  mould  pr'H'i?  itf  definite  action  at  lhi«  tiaif.  .Mr.  L'iiJ.v>kr. 
however,  ioeteeded  in  Krit^ni;  the  council  together  with  the  rewilta  men- 
tUtlicd.  A*  tlae  Bell  company's  ylutl  wM  dctitoyed,  the  new  indet>et)dent 
aaapMr  «iU  ban  an  a«aB  chaeca  ariifc  tia  rhal      lha  i»li«Hatian  of 


CA.VAL  PCLTOM,  OHIO.— Ifca  tbdiilao  tifbt.  Heat  &  Piwcr  Com 
pany  bas  ckMcd  a  contract  and  ia  apafaltaf  trader  the  tame,  to  light  the 

atrerti  «i(  lhi»  toon,  g  mile*  di"ant  from  Ms's'll  r,  frr  ti-n  y»ara,  with 
ti  Wood  cTtcluMrd  atc*.  46o  «falt  Umi*  to  I  urn    11  '  m  —  Hit  dark 

hour»"  wbedule  at  Jr-  f*'  if">r;  alto  7  gtaplitliced  niament  65-cp  in- 

candeicent  Ijnspj  to  1  <'-■  •  with  the  atieet  arc*  at  |ac  each  per 
year.  Pa»rr  to  opeiaie  the  Canal  Kulton  vctvice  i*  fumiahed  from  the 
central  tistioa  in  UaiatUan.  TWa  Utter  Mrviea  amtt  hMo  apaiatiaa 
April  17. 

PORTUKD,  OKS— Th«  racMa  9Wai  Tal(|iheat  4  Telegraph  Com- 
pany  oiH  baild  lluaa  ncv  lainmlaaa  to  rcHrra  Uw  cong»tion  of  the 
Ulephone  service  on  the  E»»l  Side.  Plana  are  00*  being  made  for  the 
building*,  which  will  coat  about  |»J,«»  each.  '  The  company  will  al*o 
rpend  about  $joo,ooo  in  rxteiuling  ila  tyttem  of  undergrvund  cable* 
Ibroughout  the  city  Mrcela. 

PORTL.'^Nn  ORF  Tht  Mount  Hood  Electric  Company  pi^jioM* 
•  J  vi'ii^tr  at  ail  I  -l  i  •  1  ■  dty  of  Portland  for  the  aom  of  ti.JS<>><>aa 
a  watet  power  plant,  the  initial  iiMtaUation  of  wUcb  ahall  be  cap«Ue 
«f  dmtlli^  ta,aao  bwwfoant,  ullk  (!«•«»  addhiaaal  bone  power  for 
fatnra  tacraaaa  af  plant.  To  talall  thb  adAJonal  bocMiWwcr  will  com 
but  $400,000.  An  additicnal  |>so.oo«  >"  bond*  should  be  provided  for  the 
cooflrucdon  of  the  distribution  service  witbin  the  city  limits.  The  Mount 
Ilfr  t  Kicctric  rriri>»ny  rnirr  into  a  cunltact  with  the  ciljr  t»  pay 
10  11. r  r:ty  t..r  ll.c  .i;r|.|.:.  ciirr.it  which  will  not  be  used  bjr  tba  dllTi 
the  sum  of  $60,000  per  annum,  learing  tb«  net  cost  of  tba  plant  10  tba 
city  of  Portland,  including  intetest  apan  banda  and  OpatiUBK  «*peB»e»  «f 
Ijj^oo  per  ^noum.  01  a  sanng  t»  tba  dlf  of  ttjiooo  per  jai»,  trhii* 
aaai  d«pn>tMill  hi  a  tinUnc  hmd  «>»  pay  off  the  bonds  issued  in  io  ycark. 
Ondtr  lha  prapoaal  of  the  Msoai  Hood  Electric  Company  tbc  number  of 
arc  lamps  In  the  city  can  be  iDcreaaed  from  1.15*  to  5.000  without  addi- 
lioDal  cost  to  the  city  for  the  current  supply.  It  will  enable  the  city  to 
light  cyery  public  place  and  building  without  additional  coat,  excepting 
wiring  for  the  same. 

MEDIA*  PA.  rsaiii  have  b<rri  niafti-  f  -r  an  excbatigc  biiUd^og  in  this 

lewn  for  tha  Bell  Teleph         f  ompany. 

ItABIOM  CIMTItE»  PA-— Ibr  Fanaert'  Tetcpboiw  Coaipanjr  conlem- 
plataa  laaiaMl—  iia  c^M  i$Mk  iMM  in.ooo  to  us^^ 

HAMILTON,  PA^Tbe  LtUgh  VaOqr  »*aaHt  Caanway  eanlaatptam 
fba  tr'tiattion  «f  a  •««  pow  baoaa  an  Frant  Sucrt  Mflh  «C  Oe  «t4f* 

PITTSBURG,  PA.— Tbt  All«  gbeoy  Coaniy  Ugbi  C««vnr  b»a  caaaMIr 
pnirhMfd  |Hd*»  aiore  AUi^Oiilmers  tnductiwi  aioieri^  tMfini  fram  ytf 
l»  i|  hp  and  an  >Mv  type  "N"  direct-fiurrnut  ommt. 

MBCHAXICHVEO,  PA.— The  H<i>er  Claclric  Ctmnwt  of  Vo* 
Bafan,  bw  aaeniad  (ba  ceMiact  far  lithitaf  MechaalcibMit  al  ««$^  par 
fear  per  arc  laapb  and  ♦«*  H»  J«w      Jneindaieart  la^p^ 

YORK,  PA.— The  n*w  maniceBnu  «f  Ulmy 
allitd  coMfaaka  la  planaiat  «•  eBtaad  ha  aabwhin  linea.   It  >• 


■■I  ha 


SUNBUBY.  PA.— Tba  lOddleotak  KicMrIa  CampMP  tes  | 
steam  plant  of  the  Northumberland  Electric  Li^bl,  Heat  ft  Tmnr  CtB. 
pany.    Tlie  Middkcreek  Company  will  also  light  Sdiaapaaie  and  Middle 
burg.  Pa.    George  W.  Wagensellcr  is  secretary. 

ALLENTOWN.  PA.— Engineer  H.  V.  Hunt  estimates  the  cost  of  cos- 
ttructtn^  a  municipal  elrctrir  Hcht  p!ni^t  to  be  located  at  anil  OpetalM 
1:1  vvriJttrKiKirt  »iii  lUc  O].:^!  ^!it:iiii  iMmplng  suiion,  for  tta  IMpeiC 
ut  li^hur-g  tUc  £Ui:c:»  arni  pubUc  Lut. dings,  at  $140,000, 

WASHINGTON.  PA — A  contract  has  been  made  with  the  Wtibinginii 
Electric  Light  &  Power  Compaay  for  lighting  the  borough  for  a  terai 

of  &«o  paata  at  tf  par  year  per  aia  laaipk  •(  which  iharc  an  184. 
Under  the  aid  aannaet  the  price  wag  ISj  par  are  lamp. 

IXWIM.  PA.— Flltabatf.  Iraita  mi  <karaibarg  men  have  applied  for 
a  charter  far  die  PitMbiBi;  IfcKianinl  ft  Weatarareland  Railway^  Coai- 
pany  This  read  la  kceadad  aa  •  Mnetiin  trtib  tba  Una  freni  Inrin 
r.:.  .McKrrs.jwrt,  and  tfaa  MtMc  VbUcp  laad  Irani  Manar  le  train  end 

Hi  Ttintlir. 

l'H;i.Al)i:i-i-i;(A,  pa.— The  Keysti.rr  Tdcilinnr:  CimrMiy  of  this  Cil) 
has  obtained  couUol  of  the  EatMrn  Telegraph  &  Telephone  Company,  the 
ledependem  company  in  Camden.  It  it  aaid  tba  KayHena  wtU  in  a  fev 
amniha  inuilste  aentaa  faapreveMita.   Tbc  Eaelera  Telepbaiae  Cimiuay 

SOMEI^V  PA^Ibt  gnwAc^  Uecllic  Fo*er  Canpsajr  bat  beta 
organitrd  br  Jaoatblll  E.  CMhai,  at  ^toyestown;  C.  W.  Wriglr,  of  Iloor- 
ersville;  J.  L>  Btrtntilb  of  8llitb»ry,  and  1).  a.  Martin,  of  Pitls^u:(. 
It  is  the  purpose  of  the  promoters  to  install  a  Urge  electric  power  plan: 
in  the  vicinity  of  Hijover»vi|le.  and.  by  a  system  of  high-potential  Hint- 
mission,  to  furnish  electrical  energy  for  Ucbtiag.  taeating  and  power  paf 
puses  to  Ibc  towns  of  Ilooversx-ille.  tiMytlHMNh  SptlMCtom,  Jenno^ 
Holsopplr,   Uavidsrillc.   KouMwcU  and  IbC  BCW  nMat  tOWtl  ol  JllfC 

TEKKE  HILU  PA  -  The  cMltM  are  inneidtthir  A*  «MMIlM  el  IViF 
ing  tbc  town  by  dectriciiy.  and  •  cciHiiHaa  baa  been  appoliited.  Mr. 
Eli  W.  Martin,  tba  pravoter  «t  tba  pfOieO.  wants  to  Install  the  plant 
in  his  mill.  He  Itha  the  tam  to  bvild  the  line  from  bis  mill  to  the 
town  and  will  give  5  per  cent  on  the  money  invested,  and  if  the  town 
is  incorporated,  »ill  purchase  the  Hi  e  A  t  inmiltee  consiMing  of  Jacob 
Davidson.  S.  I-.  Folt^  and  J.  C.  r.«uley  was  appoiiucd  to  laUcat  tba  wm 
and  try  and  secure  the  money  to  bldld  lha  Hne.  lUe  tWIinilint  mm 
also  instructed  to  Me  ibc  property  htUnta  ahonl  bnrla(  lU*  town  iaaar- 
poraled  into  a  boeoi4{h, 

WESTERLY,  R.  L-nA  cbiilct  bu  heca  sreniad  la  Om  Wcaiarlr  r 
Cempajiy,  witb  a  ctpiul  «f  fynastoa  tn  tall  alacirieitr  and  f aa, 

OLMEYVILLE,  R.  t^Plana  bnira  been  prepared  far  fbn 
Tekfbonc  ezdiaac*,  which  la  to  be  lacatral  on  Bough  Street,  end  t 
conmet  wBl  be  awaided  in  a  lew  dape. 

WESTERLY,  K.  I.— One  of  the  ijo-hp  Diesel  oil  eogioM  Ibit  »re  to 
be  UMd  to  gemeratc  electricity  for  the  Westerly  Power  Cotnpaii.T.  ba* 
arrived.  This  enBinc  i«  "fe  of  rig»it  that  tbe  new  company  c»nlempl»tt» 
installing.  6%  l-  uf  v.hiJt  li;i^i  ! Tn  11  irrci.  Tbe  contract  for  Itie  erefr 
tioa  uf  the  new  power  house  has  been  let  to  R.  A  Sbcnaaa'a  Sons*  Co 
panp.  TVa  power  baaaa  la  to  btf  lM4*  fntt.  of  b>Mb  and  tbc  1 
oall  for  iu  Mapktien  in  dayi  The 
rewire  the  town 

HATIMEW^  S.  C— Mda  wiP  be  taetifad  until  June  1  by  Leonid* 


Works,  at  tbe  office  of  the  Town  Coist- 
cll,  for  taDiOoo  watir  worts  and  electric  light  bonds. 

CLINTON.  S,  C— Bid*  wiU  he  rerefvp.!  iirtil  ^fav  .-9  for  tbc  instalUlio" 
of  a  system  of  water  works  and  an  ri^ztz-.r  lisl  t  •..Imit.  J.  A.  Bailey  i» 
chairnun  water  works  committee:  i".  WiIm  i:.  inkiaeer,  I3'>J  -Main 

Street  Columbia,  S.  C 

FT    VfEADE,  S.  U.— Bids  will   be  received  until  June  «  by  Maj»r 
C;<^  >-;<'  K   Honler,  Constructing  Uusftermuter  it  Fort  Maida,  fhr  1 
ing  and  inttaUiag  eJeclfic  Ugbt  fixture*  in  tlx  aela  af  W 
two  aaia  af  atiitiiininirtBatil  ««ecttf  fnattara  and  eae 
dio  centtracilat  aeeoadarr  aad  aarrhe  Ibiee.  fnraiifetoc 


ABBEVILLE.  9.  C— Tba  AbberUle  Ligbl  &  Power  Company  baa  rigned 
a  contract  with  the  Savannah  River  Power  Ci-imf  iify.  .'i  ^h  nut  ng  »" 
iiBporttnt  development  30  milea  away,  to  '.'i-;'ply  •  ith  1.1  h.  nr  :i>wei 
at  40  cent*  per  hy^r.  The  Sarannah  River  Power  Company  expect* 
to  furnish  unlimited  pow«r  to  Albavffle  and  Orttnvill^  8.  C,  aha  l» 
Elberton,  Ca. 

CUATTANOOGA.  TEHH— *  it  iVfUttt  Hba  Oilt  FUle  IWr 
Company  will  dcir«li>p  iba  water  power  of  tba  ireal  faHa  an  the  C»ey 
Fork  BiwT  and  Ibnl  t«  dCClik  mlliWIr  It  to  be  buUt  from  NashvUle  to 
Utnoofo.  C  H.  PMd  of  DtOah,  HIeb.,  one  of  the  proenolers  of  tbe 
Khcnw,  baa  bnd  a  etcpa  of  ci«lneert  surveying  a  Uoe  Ihroogb  tbe  noun- 
Mine  In  the  vktaily  af  OMMT  Ulat>d. 

LAKKDO,  TEX..-Tbc  SaMhtatt  Tdeptaaaa  Ceawv  otntfpHtr*  over 
hialiai  and  rebniM^  Ha  aysun  in  lUa  dty. 

WACO,  TEX.— The  County  Comnuaaionef*  have  decided  to  pi"  *" 
trie  Ulbtixg  plant  in  tbe  court  tseuse.  jail  and  other  baiEiiif-m  b<locei»r 
10  tbc  cannlr.   The  conuact  baa  been  let,  aiwl  the  plant  «<l)  be  iaKsIX^ 


WACO,  TEX.— W.  V.  V.  PewdtoB,  a 
of  the  VriMi  Elatirk  U^t  ft  Power 
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Ladcil*  Gtttigllt  C«»Trrssny  infl  United  Pailwiy-i  rn-n-;piny.  p>i  f^t  !-i:ni^. 
Mo.,  hu  purchMc<!  the  MiUubI  Klwrtiic  Cotniiaiiy  ■  irj-tiiu^i-  an!  .iRtitir-g 
pr«fctl]r  U>  W*C8,  Irx.,  and  mil  iniuU  m  larcr  electric  lifht,  power  and 


OCOCH,  OTAH-^-IW  Shmkmm  Turn 

Like  a<y  uid  other  citir*  in  V(*b,  vilh  power  lot  l>rMta«  ■nd  ligbting 
purpose*. 

FRONT  ROY.M.,  VA.— The  olit  nsunidral  flrciri:  light  p!snt.  ushidi 
liail  t-riTi  iiSiiiuJ.tTirti  t  V  {b*  vilUffr,  wu  deaf-u>r'i  by  src  j. 

FREDEKiCKSiiCKG,  VA. — A  new  iHrpliofle  ci.^pany  ha«  b«r»  orga^' 
iied  uid  will  run  a  line  from  ixmiaa  Coiarthouae  tiirongfa  Spotvylvanta. 
Ukooocr  tod  GooclUand  CouQiici.  l'h«  coomuijr  i*i4]  be  *  competitor  of 
Ikt  B«n  Tdtphaa*  Caopaay,  wUib  Tcacady  pmhaMi  tka  Lealt*  Cmb- 


LVMCnSUBCk  VA-— Hk  coundl  craunilMe  on  dcctiio  lifitt  will 
■akc  ■  nport  rvcoauamifljic  llie  rmabliahimrat  of  a  onmicilwl  dcctrie 

Itfflil  plan*  m  thr  puinpinit  itatttm  of  tbe  water  worka  st  t}i«  May  fteialfm 
of  the  Tit^  <"i;.ii.iiL  The  pumping  ttation  will  be  av.iiLih.r  fcr  tf^:i  pur 
po«e  after  the  insfal'iir^'i  'h'-  gravity  wattf  fy^i.-n,  njnih  wiA  \tr 
rvady  for  u*e  next  m      Tl.(  [  l.n  r.  it  ii  estimate  I.  ^'.'\  l-.^i  St  ..  .;.' 

SEATTLE,  WA.--il  Ike  beatUe  Electric  Compatijr  cotisrin-.  :«:c»  oMni- 
inC  itt  »TMeri  1     W.  Ki  prattle. 

NORTH  YAKiMA.  \V.\SII-— Thi»  citv  •»  frtri"" if       .:i;ritrurt  niter 
laorka  and  an  clecinc  Iicbt  piat3t. 
SEATTLE.  WASU.— tlte  ScatUe-1  arotoa  i'owcr  Company  baa  made 
»  Ihc  Our  CmbkII^  for  •  fnaefeuc  ta  lajr  and  ptps 
I  M  cirialB  itfMM  «t  it*  dty  «U(b  m  Milk  •!  Iti  vrcwnl 
dItHict  «(  <rtidUw  i^H>   Tlw  anllcatlM  kM  ^«ta  rttend  to  ik* 


AN.\COTES,  WA.SH.-  The  Mayor  ha«  ligned  the  franchlje  orJinanc* 
mntinn  E.  (;.  EnitlijJi.  Letter  W.  tlaviil.  AUwH  T..«ct,  W.  V,  Wclli, 
W.  F.  Robinaon.  R.  C.  Welta  ant  D.  If  Mr—i  (h»  r'-.-ilr,;.  ,,f  hntldlnf 
and  ojieratttiK  an  rletttic  street  t..i-,^A.  m.  r^us  .  iii-T..i.i  .  r  ,-■)  \.?^ra. 

The  r-rtitioDCTa  have  not  yet  61cd  tkesr  atccHa;:  .^  't  ll.'   1  r.ti.i  l.rfc-^. 

Wl'KH  ISG.  W.  VA.— Tlie  Wheeling  Tra.j  .  .  I  11. ny  haa  com- 
nenceit  work  on  Uic  imjHoveincnU  on  (be  ro«d  at  Kentucky  Ileighta,  Bcn- 
«m4  imI  Smitli  M  Jta't  Bm.  Tk«  CMiiwnf  ilw  vMamilUm  lha  ex 
tHHi«a  «r  the  Ciljp  laitaair  !•  BteiMd  la  ikc  anr  latart. 

KAUKAUN'A,  WIS.— Tbe  CMdl  U  rMiidartat  Ik*  qtmlioo  of  aub- 
UihiaK  «  OMMleltil  ilcc«ric  IW«  Vlwt* 

KILWACXEB.  Wlft^Tht  Marw  hH  tdtcteil  tnteg  B  Cary  aa  one 
•(  the  tir*  mmllilOMTt  who  <riH  ovnicc  the  creclioB  of  a  municipal 
electric  light  plant.  The  temi  of  appointment  i»  dvt:  yeara,  Mr.  Cilf 
was  formerly  employed  at  the  Milwaukee  electric  plant. 

MILWAUKEE,  WIS.— Th^  Milwankr,-  rtfctric  Railway  &  Light  Cm. 
pany  faai  recently  purchs?.-!:  fi.:...  ..-.irt  r^.  ,rrr*  for  ilirect-moutitini;  '  ti 
the  fbafta  of  the  three  i.^oo-kw  turbine  BencT!*t*>r  or'i*':^:!  jat^.i 

tine  ago  from  Ihc  Allia-Cbalmeri  Company,  of  .MilwankLc 

MILWAUKEE,  WIS.— Tbe  Mayor  haa  appointed  five  lighting  com- 
miwonera  for  Ihc  porpoec  «<  Uking  chaifO  •(  the  MliNllia«lillil  •<  iho 
new  municipal  electric  lighting  plant.  The  meiohm  a(  tbo 
are  Irving  B.  Cary,  Robert  IIIll,  Michael  J.  Kruaika.  Fred  A. 
and  Caaper  II.  Kroeger.  The  term  of  appointment  la  fivo  ynn.  Hr. 
Cary  wai  formerly  employed  at  tbe  Milwaukee  electric  plant. 

BELOIT,  WIS.— The  Beloit  Traction  Company,  which  ha»  been  organ- 
i«if  b)  luilneaa  men  of  Chicago  and  Beloli,  .irn1  vi\l  »|  i  Iv  for  a  franchiae 
at  one-  I  y.e  company  propoaea  to  build  tix  n:ilc.  ui  ir.i.;k.  and  operate 
the  ayttem  in  conjunctixn  with  the  Rotkford,  Beloit  &  Janeiville  Inter- 
Railway.  The  ohcera  are  J.  B.  Dew.  priildMtj  C  A.  Cault,  vice- 
O.  S.  Oayliea,  Mcretanr  md  lm«U*r.  Ihi*  oonipany  baa  • 
■i  tSMMk  o(  which  hM  htM  •lAniikii. 
HAMAURX  B,  C— The  BMriHoat  Fmct  Cmv«v  his  MM  to  gpead 
•ifCkOW  lU*  otHMMr  h  iavcoiing  it*  (tlU  hw* 

VAWOOOVn,  ».  C-The  oHMct  to  ooMlihc  o  Mriei  of  <lKf-Ml>r 
•amnt  aw  !■■«*  te  lU»  ailr>  hag  ba«m  twioM  to  fhe  CtuMm  tearal 
nmiii  CampiAjr,  far  tMb4M> 

VANOOUVKR,  B.  C— The  Dritith  Coliimhia  Telephcmi 
ipco4  ahovl  $55(000  in  ioatalliog  awitcb  boards,  etc.,  hi  ha  MW  • 
no*  being  treeted.    Addren  Superintendent  K™t. 

CREENWOOP,  B.  C  W'.  S.  Smith,  of  (IreTi. u—l.  5iii'.»»  that  an  elec- 
tric plant  brfpB  tn?(tiUr4  in  th.r  Printc  Henrj,  a  hicli'ffrade  ailver 
pf«>jirr'y.   locilcii   ticTAr^^n   (ir^tmn '  o>l   inij   I'iioCTnx.   II     '  . 

NEW  WESTUlNSTtR,  B.  €.— iBe  Barrard  Power  Company  baa  re- 
ceired  a  grant  from  C.  C.  Fiaber,  GoTcminent  water  inapector,  Vll 
of  J5,oco  ■liser'a  inchea  of  waltr  aad  wUI  dc«cloi>  aa,ooo  bp  fnm  \ 
Like  aad  Maar  "^^^^^^^  |i|Oda,oook   Mtaaw.  Hani 

CAMDUVr,  <MIL-A  tacat  giiawla  ia  hifaw  liMMod  br  lha  fHfyaaa 
of  liMilllw  •  iiUplwiw  MptBb.  W.  T.  LacUart  ia  taiMt talad, 

mOIAH  HEAD.  CAM,— The  mot  ■airiglial  cketrie  liChtiaa  pimi  ha« 
been  aaa^lilad  and  la  la  openHoti.    Tha  flatt  aaaptaUb  aaal  abaat 

WINNIPEC.  XIAN  — Tbe  Kreaington  Lwd  ft  Development  Computy. 
e(  Winnipec,  ha*  oSered  to  build  an  (lec«f<<:  riK^iy  fen  milev  in  length 
in  Brandon,  Man.,  ai  in  eetinuted  coat  rf  S.i  <  .  .< 

WUtNIPEC,  MAN. — Tbe  Ogitvie  Flmtr  MiHa  Company  i«  ioalalling  elcc- 


tT;t)tl  fn.ki  hiuery  m  H»  milla  at  ^'ort  SMIItant  in.J  \Vi:mii>«R  Tbia  apparatoa, 
•Ahwh  19  t«  diaplaee  ateam  power,         be  r^rrAtryl  at  j.ooo  Tolta. 

1-  r.  FRANCES,  ONT.— Tbe  Town  Couoc^  iua  decided  to  initill  a  C«W 
)>lete  iytlem  of  water  worlia,  acwrragr  and  rierlrtc  lanya  at  O  fWOhaMa 
coat  of  $57.oo«.    John  Gait,  of  Toronto,  ia  engineer. 

KENORA.  ONT.— Kelljr  Braa.  k  Coanpiajr,  of  Oia  towit,  hare  aecnred 
Iha  oMKraet  for  dcechvioc  sa  csteaaiee  power  ptaM  ai  the  Inlet  of  the 
Lohc  of  the  Wee*.  Week  wUl  be  aiawiawJ  at  owee. 

KIKOIA,  OIHKi— tht  !•«■  haa  lacMad  to  taHttwet  a  power  plant 
■■4  JnUan  ten  s^aoo  to  piaoo  hanftfawer  tg  a  cart  of  lisokoaa. 
T.  Priaila  k  Sawik  of  Meoinal,  Qm.,  an  aaoairitiaf  aaflaaaiai 

DRUMMONDVILLE.  QVE.— The  Staatel  CaMlneita  Ci^aar.  af 
■Montreal,  One.,  ba*  errurcd  the  contract  far  : 
trie  ligbiing  ml  power  pleat  is  ifaii  tows. 


Ccmpany  EUcfionj, 

KI  r"..Kl  li-L- \    \(IN\.     A:         I'-v.w    in'-rlitiic    ol    tll<*    ^.t'xkjioldera  of 

;he  Rtdgeiield  Electric  Coaipjitiy  the  following  otbcera  were  eiected:  rrcai. 
dent,  Henry  B.  Anderaon;  vice-preaidoot,  George  P.  logeraoll;  trcftatirer, 
\.  II.  Wlggint;  secrctwy,  Harvey  P.  Btoaells  uiiaiaot  aecrciwy  and  au- 
periBMadca*,  Georfe  KM,  It.;  dbaeioi^  &  G.  Hoecn,  Jr.,  John  A. 
Mitchell.  RofMU  W.  Lewti,  M.D.  Worh  on  dM  ptaM  of  tba  eoBpaar  if 
ptcgTe««.irig  rapidly, 

NEW  ORLEANS,  LA.— At  a  recent  meeting  of  the  directors  of  the 
.New  Orleans  f?atlv.,iy       LiKhc  C'.jni-.ar  ,  thr  f.j"!  wrnir  officers  were  elected 

for   the  en«uiil,i    yr..':    I'rr.i  l.i.l.    )■      v       I'l  'tr-:;    lirM    v:,i-  1-u  -I  tent.    R.  M- 

WaJni^lry;  second  vice-president,  loscvo  ii-  l>eUraoge:  third  vice-presi- 
dent. .\.  S.  Gibbs,  of  Xew  York;  eecretary,  Joseph  11.  DeCrange;  awiastant 
aacreui/,  C.  Marcel,  of  New  York;  ueasorcr,  H,  A,  Fcnandcn;  oaaistant 
ueanirer,  U,  /.  Jmaaweillai  i 


DOVER.  DEL.— A  charter  fcao  heea  lamed  te  the  Wllmiagtoa  * 

Moor  Railway  <'am|uny.  with  a  capital  stock  of  fioo.ooo.  Tbe 
tort  are  Davis  Ott  and  others. 

WILMINe-,TON.  HF!  — T'lc  I'?.i!a.-!elpbia  Ught  *  F^«ipmeBl  Com- 
pany  hiii   n!i:d   trrtLl.LjIr   ci   1 1:  ccrp.-i:  .11  ian   with   *  caji^'al    ktcck  of  tjoo.- 

ono.  The  company  propofc*  lu  tutmtn  light,  beat  and  power  and  equip- 
ments for  the  same. 

STAR.  IDAHO. — The  Local  Telephone  Company,  of  Star,  has  filed  arti. 
dca  of  ineorpontiaa  with  a  capital  itocli  of  $jo,oo«  for  the  purpose  of 
eoaatntethut  lad  opeealiof  tp  udlcs  of  teleplsoao  liac*  ihroi^out  tbe 
Star.  The  iasaeponleia  aio  WUl  Ian  A.  taw> 


GAU8BURG,  lU^Tht  Hew  LhhC  ft  Pvwar  Coaipcay  ha*  beeu  fat- 

PEORIA,  ILU— Tha  Paeria  Ballwair  Coovanr  ha*  bacii  IneoivMiiMd 
with  a  capital  stodi  of  ti,**e,e»o.  Tbe  iBearpamUfi  are  W.  H.  Taae- 

well  and  others. 

EAST  ST.  LOUIS.  ILL. — The  Dupue  Telephone  Company  haa  been  in- 

corporaie'!  wi»li  a  cspitvi!  str.ck  of  The  i^c^>rpora^ors  are  Lewis 

BeaMm-"tu       t  niLt-f^ 

PEOKIA.  ILL.— The  Salem.  Peoria  ft  Spring&cld  Railread  ha*  twea 
incurporated  with  a  ca|>it*l  aiock  ot  tioa^ooa.    Tha  inaarpocaiag*  are 

Jonathan  P.  Reeves  and  others, 

TAMAROA.  ItX.F-Tha  Tuiafao  Tclepheae  Oaaipaagr  haa  hoea  laeorpo- 
reicd  with  ■  ci|i<tal  alodi  of  li^fao.  The  lacaipaialoia  a>«!  C.  O.  Wia- 
tbnv,  C  B.  Bktb  J.  T.  Martow. 

llUnBYSBCMOb  lUK—Tha  Mnrphysboro  Tclepheae  Company  baa  heea 
iaeocporand  with  ■  aphai  awdi  of  |)e,aogw  The  inaorpoealaia  are  A.  & 
IIIBUM.  noaaa  M.  Lofaa  aad  W.  C  AlMaadir. 

BELLEVILLE,  ILI  Tbe  We*t  Doten  Telephone  Cumnmr  haa  <ltd 

artictea  of  iiicorporatioa,  with  a  capital  btrck  of  Si.goOb  The  tueotpeiataea 
•re  R.  J.  Wilson,  W.  II.  MUe*  and  John  Fautb. 

MILLSTADT,  ILL.— Tbe  St.  Clair  Farmers'  Mutual  Telephone  Com- 
pany hs<i  fi'cft  .irfi<rlf»  of  Incorporation  with  a  capital  atwk  of  $>,e«o. 
1       incorroratcrs   arc   Daniel  A,   Haas  and  others. 

.VEW  ATHENS,  ILL.— Dutch  Hill  Telephone  C«mtM:iy  ha.  been  in. 
corporated  with  a  capital  slock  of  l^lto,  to  operai,.  a  trlrpbone  line. 
The  incorporators  are  John  H.  Fenirer.  Peter  Knewitt  iind  Ilenry  Wildy. 

CHAMPAIGN.  ILL.— The  Springfield  &  Nortbeaotcra  Traction  Coapany 
ha*  been  incorponted  wttb  ■  cepitel  atock  of  ti.<i«hoev.  Tbe  iacorpormteT* 
af« Chta^  air  ead  aihawu  Tha  iinaay  trlB  iiangtimt  a  Ih 


CBAH9AIGH,  nX.— The  St.  Lmtta,  Champaign,  Decatur  RaDwiV  Ch» 
paogr  hat  haen  Incotperatad  with  a  capital  stock  of  tioo.oov  to  htdU  and 
operate  an  electric  railway  from  Utcbfietd  to  Cbaaipaiaii.  Tbe  incorporators 
are  Charles  Zilly  and  oibera. 

CHtCACO,  IT.r..— Tt.i-  niiciifrn  It  MilwaiJtee  Power  Company  baa  been 
:nci.ri»rjtrd  uiih  a  cariul  it'jtlt  ot  »;i>j,n;„..  A,  C  Froat,  F.  S.  Monro* 
and  other*  are  intercated.  Thia  company  waa  organiatd  by  tha  0 Accra  of 
the  Chicago  ft  Milwaukee  Electric  Railw*y  to  baud  •  |WW«r  plM  tB  i 
power  for  the  r*il«r*7  and  to  kU  electrieitjr. 
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OAKLAND  CITS'.  IKLX— The  Oiklor.,!  City  Tf1<-pJnnt  Compiny  bti 
been  incorporited,  upiulnrcl  tl  Jco.d."-  I'he  c.jrapir.jr  13  in  the  mirkrt  for 
milrriti,  tquipnimt  *ad  bUt  for  tlu  conitinctUm  of  •  modcro  tdcpbooe 
pIlBl  h  OddlBt  aail  0»M  CMnljr.  ).  M.  Vandnvw,  J,  W.  llalk«Wl» 
iU>i>  WUtpn  ami  B.  S.  IImm  an  tke  iacorponton;. 

rr.  OnSON.  1\D.  TEIL— Ik*  com  OmlofaMat  C*a|war 
hw  keen  tMorporated.  wiUi  ■  oqrilal  «f  tao«,«a«  kr  L.  J.  Mirllii.  W.  P. 
Moore  and  It.  I'.  Rice.  The  coinpctijr  pr«po««*  to  (umiafc  beat,  lifht 
•Dd  poKrr  in,]  ir>  build  elcctric  planu  and  railwajra  in  Ft.  Ctbaon. 

OTTUMWA.  I.\  -The  Oftiiiti»a  S  Suuihei.trrn  Iowa  Jntfrtirt.jn  RjiT- 
wajf  Company  hat  Nccti  iUii:ipr.r*lc<i  with  a  capital  stDck  of  Jjso.ooo.  to 
fucceed  to  the  property  oi  the  Ottumwa  Lickt  &  Traction  ConpMy.  Tkc 
iacvrporatort  are  Charlea  E.  Coffin.  Lew  V.  UktTi  OailM  A.  WU*. 
Rcfww  J.  OMdeik  aaii  Uutj  Micase. 

DUaRAH;  lA.^'Ibl  HmMHith  Farmeri'  MalMl  tH«|i>»IH  OlBfMV 

kM  ken  loMipaMU  udcr  ikc  Uw«  of  loni^ 

UWHSBUaa  pa.— -n*  »ii»rii>pT.tk  YMv  "MvikMt  Cm^r  wn 
■fflr  <ir  ■  ckimr  to  ilMt  wlik  ■  ttyhtUmttoa  «f 

KOYALTOM,  MtMt.— Tkt  M*  RwUk  fiMNr  Cmpm  hu  kttB  in 
cnrpontci,  wiik  ■  ovtal  alodi  af  tiadttaa. 

BAST  OKANCB.  N.  J.'-lka  VlwMtntt  U|ki  «  Bq^FaaM  Ckway 
kaf  kem  lacaiywawi  irilk  a  tagim  ftack  af  $faa^  fir  ita  yatfoic 
«f  operating  l!gfatin(  pkM«.  Tbt  faKorporatorl  are  Edward  S.  Bam, 
Harry  E.  CranOall  and  Jaaita  Uelntoab. 

TFHSEy  riTV.  N  r  -Thr  Fort  I'o.lue  Light  Company  ha>  been  in 
.  it;.,  ratfj  "iih  i  cafitsl  ick  r.f  $ 1 1 o ,, .n,;,.  Th»  iocorporatort  arc  Howard 
A.  Tboroton,  H.  O.  » uiiglidn  irnl  .Ii.lin  K    Tiirtirr     Thr  cm-pany  i.  to 

act  aa  a  holding  company  and  Teal   jn   a::  Wrr.l^  <:f  U'v-jritiet 

HITTLER,  K.  Y.— The  Butler  Indepoulcnt  Rural  TrlepKone  C«aw*ny 
baa  been  iacMpdniad  aM  •  cwlMl  aMck  «f  $i,aaa  ky  J.  B.  Addaa 
ami  Mkm. 

OSWEGO.  N.  Y.— Tk«  Saulkwcit  O««i«to  Telcpkane  Coniiaajr  ha*  keen 
kaeaiporated  irfih  a  Mack  of  t<o«^    tttt  Inaorporaior*  arc  P. 

McBrM*  aaA  aikciib 

CLARKSVILLE,  If.  Y^Tka  Um  ViJItr  T«lcpk««t  Ccmpanr  ba« 
km  la««i>arai«d  wUk  a  tfiktl  mtOt  at  Ijaa.  tk«  dlaccian  arc  W»- 
Vmm  tl,  Vam  IMIob  and  oikcn.  t 

N'EW  YORK.  X.  Y.-  Tbe  Conanlidated  Water  Poorra  Cofporaiion  has 
b<«n  incorporated  with  a  caitilal  atock  of  |<o'?,o«>o  lo  manulacture  e!ec 
trklty.  The  dire<icn  are  H.  I.  Brigbtnun.  Ne<  York;  W.  S.  MoClcUaad, 
Knatice,  I'la.;  F.  J.  Collier.  IIud*on,  N.  V. 

LITTLE  FALLS.  .\.  Y.— The  Little  Kalli  &  Canada  Ijke,  RaHroaJ 
Company  hat  been  incorporated  uith  a  capil.il  stock  of  $joo,ooo  to  operate 
an  electric  railoay  ftcin  Little  Falla  tu  Canada  Lakrt.  a  diaiaaec  of  20 
mlle«.  The  dirrctora  are  K.  S.  Storrt,  E,  E.  Wiiherby,  S.  B,  Buliun. 
New  York;  H.  P.  Collina  and  M.  G.  Hronnir,  Little  Fall* 

AIiAM.vV  :i T-K.  i.iHlL^.— Ihc  A  lamarillc  Telephone  Company,  of  Mll» 
kliigtiia  County,  hax  incrcaied  iti  capital  (tack  from  fj,aiM  to  }io.ooa. 

CUMBSBIARIh  OHIO^Tka  Gmmb  Til«pkoac  Cotapiajr  hia  beta 
tiearnfmd  wtak  a  tajlial  auxk  at  tsno-  Tkc  iaeoipontan  ar«  Chriatian 
Widka  m4  atftm 

WASnVBD;  If.  Jh—na  Wadikam  Water  *  Utkt  Coaiiaar  baa 
bcca  iwwintmd  wllk  a  ofiial  el  ttyaoe  by  Karl  Klda.  W,  A.  Fcraey. 
Aiif.  K  JakatM  aai  atbut,  M  at  Waihbam. 

BARBERTON.  OHIO.— The  narbcrton  Tcirphcme  Coa^ay  hav  filed 
articles  of  incorporation  with  a  capital  •lock  of  Ijo.ooa.  Tke  tnaBrpgfa* 
tors  are  .\.  R.  Hmry.  Jamea  McNamara  and  others. 

STILLWATER.  OHIO.— The  Stillwater  Mutual  Telephone  Company 
has  '^r^T,  f»'rrn4"f1  bv  A  f.  Mirphr.  A.  J.  tirovcs,  J.  C.  (jTOves,  II.  W. 
Ho»il|  !'    I  Till.  LaiMT.ii  >iock  is  Jio.ooo. 

GAL1<).><.  <»(1U").— The  tialion,  Mi.  «.llead  &  Delaware  Traction  Com- 
pany has  been  inrottK>rate<l  with  a  caiHial  .tuck  o(  Ito.ooo  by  C.  A.  Wktw. 
Harry  S.  Criffith.  John  McNcaU  Newton  Ruhl,  W.  P.  Vaughin,  W,  iL 
Car  tils*  an4  C.  L,  Kuaael. 

ALINE,  OKLA.— Tkc  Altn*  Telcpbaac  CoaiiiaBy  baa  bean  cbarlcred 
«hk  a  Mfdud  aMck  at  tjiaat.  Jaka  Himkataa  lad  aikcM  an  iMcraitcd. 

KOUNTAIN  PAKK.  OKLA.~Tk«  Kauitola  Pnk  Tala^fcnt  Cmbput 
kaa  km  Incotpmlad  arflk  a  aaitaa  aiadt  at  tSrO"*-  Tke  kaearyanmn 
an  W,  W,  WataoB  aad  albacs. 

SHATTt'CK.  OK  LA.  -The  ShaKvck  BiMlrle  U|kt  *  Power  Caeiiiany 
has  been  inconiurated  with  a  Capital  •(  !}.•«•  by  W.  C.  Skcar*.  B.  A 
Moody  and  others,  all  of  Shattttdc 

PITT^iBI'RG.  l-A  The  Fast  Daer  IJghi  4  Power  Company  has  filed 
atticio  of  iiH.>i)"irnilon  with  a  vapjlal  atock  nf  $5..mjv..  The  incorpora 
lors  are  George  ^.  Davidson  and  other.. 

IMTT.SBttRG.  PA  —The  O'llara  Light  ir  Povier  (..impany  has  been  in- 
c<.ir|H>rAtrd  *i!h  a  capital  stixli  of  $5,orrf.     Thr  Jirectors  are  (ieorgc 
UavKls.  r..    »-.JKr»t^'d.   .I'.hi;   H.    .Millikcii,   All.-nlieii,,    «i.  i   C-   1  Marsh. 

PI  I  T>  lU  KG.  P.\  Ihe  .-^pling<ia>c  Light  ik  Tower  Company  has  been 
|iMi'ii»'ti>int  <«ith  a  cAr'ital  alack  af  tSiMa.   Tbt  dirtttor*  are  Gao.  & 

DaM'i'  'I.   h.liroi        Iirhn  H.   Millibcn.  Allegheny,  and  C.  T,  Marsh. 

Sw  i  isva  le . 

Bi<AtKK.NKUlOE.  PA.— Ttic  EtatkenrKlge  Light  *  Power  Cumpaoy 
baa  keen  incwporalcd  wicb  a  cavlMl  IM^  of     j«oa.   Tk*  dirtcMn  ac* 


Gfo.   5.  Davi.j.ati.  tdgcwood;  John  U.  MilUktn,  Allegbeay,  and  C.  T. 

Marsh.  SwiiivaJe. 

TARENTUil,  PA.— Article*  of  incorpora-.ior.  have  be?r.  ti.cd  iiy  the 
Tareotum  Electric  Licht  &  Po»ir  iromfsny.  «:ih  »  ojjital  ktock  nf  t<,».-.o 
Tba  dir«tort  are  Geo.  S.  Da.iJijn.  Eil^ewocHj;  John  H.  Mii'.iken,  .MIe 
ghcny,  ^nd  C.  T.  Marah,  Swis!.^a> 

PITTSBURG,  P.^. — The  Ilarriaon  Light  k  Power  Company  haa  tkd 
uMm  at  iacorperatloa  wilb  a  capllil  «Mck  of  >s.«oo  The  diracM*  ace 
Gea^  S.  naridwa.  Edfcweod;  Joha  R.  llillifcai.  Alkgheny,  aad  C  T. 

WBAmBFOHDb  TtX^Tka  Heaia  Tdcpkaac  Canfrntt  at  V4«b> 
crlM4  kM  kaca  laaarparand  wllk  a  etptul  iladi  af  t|»ao«.  Tka  laeMs 
yet  Blare  arc      A*  Haaiay  nd  etiwra. 


J>fela»  Indtutrial  CcmpaniMa 


THE  ALPHAOUCT  COMPANY  f  T  ,r,  r.to.  Ont.,  baa  been  iiscor- 
p»catcd  with  a  capital  of  $40,000  t"  ti  ini:fii,  inre  -Itctrical  aupplie*.  The 
dimtora  are  F.  B.  Johnaon.  C.  W  Ll;>Tii;:Lrd.  A.  J.  Thonuon,  all  of 
Toromto. 

THE  G.  E,  WATTS  ELECTRICAL  CONSTRUCTION  COUFANk. 
at  BlMwin,  baa  been  incorporated  with  a  caphal  Hodt  at  Itsaaak  kr 
SmiihI  v.  Sacha,  ).  ),  McNulty.  D.  Gray  EkderUa,  W.  N.  lllliltllMlf 
aad  Haixr  Piiktclni. 

THE  ATAX  UHH  KATEBIAI.  OOKPAttY,  af  CUmg^  Ifl..  kal  kiea 
in-nr^oraiev-t  ir!th  3  cnyital  alack  af  tia^ee.  Tkc  «avaa|p  wBI  aaaaw 
fjc^.ire  cicc:r:r  i;ieciakies.  Tke  taeerpaiaMia  aia  Cbarto  J.  VCamaai, 
Ralph  P,  Policy  and  N.  O'Connor. 

THE  BRIGHTLICHT  !?*VF.RTFJ>  CAS  ft  ARC  LAMP  COMPANY, 
of  New  York,   N.   Y  .  hn«  l?<  1  :i   iivcoiporated  with  a  capital   »tnfk  of 

$i^,ooo,  for  th-r  fiur^ii^^"  ct  n;  in  I t  I  r  nt  k'^i'  ami  ar.  ".aTTji.  miiit'.cs. 
etc,    Guctav  Reif,  aua  W".:  .^itcet;  Martin  W.   lietbke,  lai  Kaat 

Street,  and  othrra.  jt,;  liic  incorporators. 
THE  ARC  SPARK  PLCG  MAN I'FACTt., RING  COMPANY,  of  Toledo, 
kw  kMB  fcrawd  wlla  E.  A,  Spaib.  laaaideat)  H.  }.  Boakaak,  eiaa-nnl 
deal;  P.  S.  Faackar.  MciaMiy  aad  mamrcr.  Tke  Miwiain  wiM  mmw 
facture  a  new  ignition  device  far  f eaglaia.  Tka  dcelM  la  aaw 
being  maDufacturcd  in  1  Tolcda  faclerr,  bat  fke  eMapaar  la  |iliaaill||  ta 
erect  ita  owa  pleat. 


Le^aU 

SAFETY  ARMORITE  CONDl'IT  COMPANY,  Of  PHMburg.  Fb.,  feiS 
br«ii«bt  auit  ti>  the  U.  S.  Cirauit  Court  of  tke  Saellicia  Dittriet  of  Ofella 
aaataat  «faa  Hark  ICaaafacWjfiHt  Caaqwar.  of  Chkaflo,  HI,,  aad  Zeoe^ 
eUlik  O.  far  hifitiniMfBi  «f  Itt  fiatcdl  for  a  claaalaf  tad  enaBellai 
pipe  for  aM  la  cicclric  Irea  anaored  conduit. 

NON'.CONDUCnVE  TOOLS. — Alrneder  Seiilb,  while  cleaning  snow 
from  the  Manltit'sn  Elevated  Road  in  Detetnher,  10"'.  f*  rtned  1  «koft 
circuit  with  his  );lio\ci  between  the  third  rail  and  it:i:i  wh:i-h 
projeded  from  the  track.  He  alleged  that  his  right  eje  was  injured 
by  the  axxident.  Smith  brought  suit  against  the  Manhattan  Railway 
Company  on  the  gtound  that  U  waa  the  duty  of  the  company  to  protrtde 
kna  wHk  a  waaden  afaoirel  ar  ceae  other  aea  ccadiictiee  teal  for  oac  Bear 
Ike  tkM  lalL  Jedgc  MeCbnby.  of  tfie  City  Cbert  tried  Ike  cue.  eed 
a  jury  returned  a  rerdict  in  favor  of  the  plaintiff  for  $1,900.  The  Ap- 
pellate Term  of  the  Supreme  Court  set  aside  the  verdict,  holding  that  the 
plainlifl,  faaviiig  worked  <^i.  tH'i  sirueiure  for  six  months,  was  well  aware 
of  the  danger  of  the  third  rji  ;ind  the  accident  wa»  due  to  hia  care 
Icssofita.  Juaticc  McL<atigbiin  and  hia  u«aciates  of  the  Appellate  Diviaion 
siutalBed  ika  iitdfaacat  of  tka  lewtf  court.  wM  «g«l»-  Tlse  opinioa 
kmdcd  daww  br  Jaaiiee  Melaugkln  aay*  fktt  tea  ii  aa  vaeM  taicr 
ta  Ike  tUld  rail,  kni  Ikal  tta  cacapouy  sbosshl  aat  faralik  iron  akawcU 


Educational. 


tJMVERSnV  OF  WISCONSIN.— The  smth  annual  aeation  of  the 
Summer  School  for  Aniians  held  under  the  direction  of  the  College  of 
Engiaeering  of  the  Unlverafty  of  Wisconsin  befiiu  )uoe  esth.  aad  can. 
tiaaci  far  a  pcriad  of  tkt  weikt.  CMirtn  af  atadr  are  offered  in  tkc 
fotlowtat  lakiceli:  Enfineo  end  kcilcre,  ipplM  riettridly,  ewekaaical 
drawing  and  machine  design,  materials  of  construction,  fuel  and  lubri- 
cants,  fbop  work,  and  manual  training.  The  Insiruclional  t>rce  is  taken 
from  the  regular  faculty  of  the  College  of  Engineering,  and  the  entire 
laboratory  and  shop  equipment  belunging  to  the  college  ii  tticd  by  th' 
student*  in  tile  auouiter  acbool.  The  requireasenta  for  admisaitm  tto  not 
extend  b«i«a4  a  watUaK  fcaavkdw  af  Bailiik  and  eriikMlic  hait  tke 
policy  It  to  allow  a  large  aawnnt  of  MMdual  worii  lo  Ifcal  tke  Ctndeat 
may  take  advantage  of  all  the  preparation  he  has  obtained,  Thifl  achool 
otlcri  tn  th"«e  unahle  to  take  a  reituiar  four  years"  eourae,  an  opportunity 
.if  ohjtiining  I  wurki"K  lMw;eHge  of  the  methods  of  testing  the  me 

■jf  in.truRiri'ls,  lnge:l  ,1  >I.  suck  llieoietical  principles  in  each  case  a.  1.-].. 
isalure  of  the  tubiect  and  the  preparation  of  the  atodcnt  laay  permit, 
cotrcapendence  ciedcnta  kave  (oaad  Miia  achoal  af  edwe  ia  fbdnc  aa 
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oppormilily  f«r  Iatonnf7  pr>cll»  «li.nK  Ihr  lm«<  in  irhicb  tbty  hMt 
h»4  ibrorrlica)  iiuimttiim.    A  1  r||,tir.   !i  ir.bii'g  ihc  work  of  tlw  S>h«a| 

TnrrMurr.  l)»in,  Collrgt  cl   hjisiiittring,  .Madiian,  Wl». 


MR.  \V.  E.  NEWIIAI  f  f  r  many  frity  irca>urer  of  lh«  R,  ti. 
Wood  Cvmpany.  of  PhiTadM;.h  i,  .lin)  on  May  i  «t  »!<«  PMUUrlTana 
Ho-riiil,  Hbiladrlphia.  u.  ibe  toult  of  an  „  .  l.-f.'  in  Itlling  thrmgb 
.1^11  arcaway  in  ibt  lidcwalk,  ihst  »i:.;jr-n-Iv  had  bcm  Irfl  un- 
riurdcd.  lie  «raa  71  jrcaf*  of  «(c,  lail  liia  cyriiftit  wtt  dcfectin.  He 
«M  (M  •(  the  «Uc«  MHinn  «f  tbi  UaiM  Umim  Oak 


MK   FKANK  N.  \\  ATKRMAX.  mrclisnkal  and  ckclrloit  «ll«iBaa;  Su< 
rcmovrd  bit  oftwi  from  190  Broadway  to  rjo  Naoau  Sired,  Mew  YUk. 
MR.  J.  \V.  DU^■TLh^•,  Prnidtnt  Chicago  Pnrumalie  Toot  C*„  ttikd 

for  Europe  on  May  j  in  ihr  intcrnt  of  ihc  compaay't  biitinru. 

MR.  C.  L  LATHHOP  hai  brai  apiKi.nirJ  tnperinicodrni  ol  iclegraphi 
•□d  Mgnml«  nf  Ihr  PifMburg,  .Sbawinut  and  Norlbern   Railroad  Cooi)i»iif. 

MJ<    i  r    \\  [lKJXSON  Milcd  for  Eurojir  on  May  8.  and  wiU 

remain  ainoad  for  K%rral  nioiillii,  during  ohich  be  will  vitit  tbe  prin. 
€ifl  pobiti  of  electrical  intcre>i  on  the  Continent  and  in  Great  Britain. 

UK.  W.  K.  SCHOTT.  engineer,  de«igi.cr  and  builder  o(  centra]  nation 
hmHam  PhMHl  «lt«ITie  rail.ay  and  light  planw.  bat  moved  hit  oDicet 
Am  lk*  Mlrfoettc  BtttldtBg.  Chicago,   to  the   newly  creeled  Ameriean 


Ilk.  HSjfRY  D.  JACKSOk  bu  remand  ku  oOon  (tom  gj  Xewbtiry 
SlTMt  le  4  Stale  Street.  BoMtn,  wkcrc  1m  wiU  «gM{mM  lo  cny  m  ha#. 
MM  ■>  coaniltiog  eircirieal  cnfiiMcr,  Miklni  «  wUtf  «(  dcctnlyih. 
diilraMl«B  lad  pencr  pliM  •MMay. 


of 


MIL  OREK  ROOT,  JR.,  «1m  lua  keoi  miIm  im  fbt  McuopoUua  Sueet 
Railway  Comimjp  far  It  yeart.  enttriof  it*  KlflM  sndMltal  kt 

ibe  at*  of  2i,  hag  Iwca  elected  "rr  jimH—f  of  the  wmgtmfn    He  hu 

been  generil  manager  for  about  three  year*. 
.    MR.  U    1.    I  i.Mr.l.NSON.  prwidrni  of  ibe  Nailqaal 
3<atiaiwy  lingin.rr^.  de^vered  a  paper  ,11      .,..,ting  lau 
SliU**  Pwlgl,  Conitruction  and  Opei»'..  ii  '  1. 1  jre  tbe 
WilU«Bal  .\t>«ciation  of  Sutionaiy  I-  iJKinr,.r«. 
MR.  <fc  E,  WATTS,  fornierly  of  tbe  Wats.  \  r-i,.mt  Si:,,,,iv  Cjcrariy, 
Jf  SL  ImI*,  it  now  connected  with  tb«  U.  t.  Walt*  Company  al  Atlanta, 
tamnar  bg*  oade  m  itaniiak  ■«■«.■  af  ibe  ne«db  of  tbe 


fl««*«n  fieM  i»d  li  pnpmd  !•  canr  on  m  oleaine  buainea  in  el<c 
trto  nOmv        Hghliat  eupldjea— e.pecUlly  tbe  fornw. 

MR.  M.  It.  HRID,  of  Columbut,  O..  baa  been  appoiolcd  Mperinteodent 
el  tbe  municipal  electric  ligiit  plant  in  that  City.    Mr.  Raid  «m  | 
maiter  mecbanic  and  chief  edfiiMCf  «(  the  Applajntd  Ifftga  af 
liaaa  centering  at  Colnrabu*  aad  before  that  he  waa  wWi  the  S 
bOnma  CMBfMjr  •!  Near  Jnieir.  He  WMCtdt  WUUim  Wi» 


MK   NORMAN  MARSItALU  preiident      Om  Mwittfl  BtMria  Mis 

n{ici.,,,:ig  Company.  Boatoa.  a  gradual*  «(  Hw  WoNCtler  FVbttctaic 
lo,:,iuit    -f  th,-  „f  ,8g«,  haa  orered  .0  tirr  to  the  institute  all 

eleciru-i!  „^n.iti>..tured  by  hn,  cnu.iny   ih..i  m,y  be  required 

in  tlic  clecttiij;  c  i  i,;.a.rr.i   «f  the  new  electrical   engineering  bnildin«. 

MR.  EUCE.Vr.  X.  ^<.^^,  .f  the  B.  K.  Sturtevanf  Company,  and  leader 
IB  tbe  CBIMC  o(  reciprocity  and  tari«  rcvi.ion.  ia  in  Europe,  baring 
to  Maich.  He  hie  «MW  atgieed  iwrtly  for  reat,  but  particularly 
•'  *•  la«d^  MMiMca  and  mercbanta  «(  Eocland  and 
<he  CMIIaaail.  kt  «aaa«cllM  viih  Ua  aiiidiei  a(  ctattto 
tioiia  la  their  fcMlM  •»  the  fatc^  Kate  of  ih*  Uolttd 
MR.  JtLIOS  S.  JENSEN,  of  New  Haven,  Coiia.,  haa  baa 
•uperinlcndent  of  tbe  power  aUtiona  and  give  char|«  af  aaatlnieliaa  of 
the  Cpntolidated  Railway  Cempanv  Tin  .  fRce  (fv!(,d«  s!l  ihr  linea  of 
tbe  company  in  Cciinfttiziil.  Mivva,  ^lus^us  ..n.l  Kh  -l!-  I.1:,„.j  Mr.  Irnien 
haa  been  a  mechanical  eoglneer  hi  the  eleciiitai  denaumtni  .  t'  ihr  rx.irojj 
Itrtba  yatt  few  yntl^  before  vbicb  he  wi»  in  the  mot  n i^.^rr  kp.irr 
■l™^  He  I*  a  Bailee  of  Copenhagi-n,  and  graduate*)  tr.  n  i  tf.  jinieai 
■ifcwl  lb  that  dly. 

MR.  GRAHAM  SMITH,  fotau'tly  in  charge  of  Wei,t.nghou»e  expoal- 
tion  and  eotxrealio.  pUbUcily.  a»  the  Naw  Verb  Wcatincheoae  pre,,  reprr 
aentalive.  and  recently  enMaa  in  adfcniBiBg  work  under  Ua  own  name, 
will  aail  nut  week  frr  a  journalistic  lour  of  srreral  moathf  abfaail  0« 
bla  return  be  will  aanmie  the  direction  «f  the  Eaatern  adeartiliag  infer- 
e»t»  of  several  eoit«>ratians  of  tbe  Middle  Weil  and  West  with  an  office 
in  tbe  Flaliron  Building.  New  York,  and  will  make  a  arccialty  of  the 
preparation  ot  todualfial  booha  «l  Ibe  bigber  claas.  Mr.  Smith  »a«  born 
•*  iridlrted  from  llarvifd  College, 

«llh  hdb  hooora  to  EagUah,  to  i»a*.    After  a  year't  Iravd,  be  spent 
three  years  on  the  staH  of  the  New  York  Etmimg  Snu,  a 
aaalatant  dty  editor,  real  P!,tate  editor,   and  wrlHr  «q 
Tbe  latest  example  of  bit  literary  work  ||  (he  hmdMa 
detctiptive   of   the    We.iinglionte  exblUta  at  laR  yaai't  InttnailMal 
Railway  Congress  at  VVasfaingtao. 


Tr€»de  TubUcationa, 


SOtLEK  FEBD  .  aMPS.-Oi«ular  Ko.  »  a(  iba  Dwa  .Biw. 
Paaip  WwfcK  iBdiaaavolih  fod^  la  detolad  to  ballir  Mm  < 

pumpa.     Theae  pumps  are  built  with  either  alufla  ar  bMf* 

eii.i},  :ind  rither  in  single  units  or  in  pairs. 

SMAIX  POWER  MOTORS  —A  line  .,f  tinnlt  t«.wer  raiMora  of  both 
the  direcKureni  and  alttrn  jtirt  currnx  i)  d^icr.br.!  .r.  circular  No. 

i.tjS  of  the  Wesiinsfcousc  1  letinc  tk  Manutacturmj  i  01  Plttabwrg, 
Pa.    These  motor*  .Tf<-  r*:r..'  at  from  .05  bp  to  ,iaj  iip 

INCANDESCENT  L.AMPS.— Oae  of  the  most  interesting  pieces  ol 
trade  liteiMnra  raetally  rceabred  ■*  fioai  ibt  Roann  Incandescent  Lamp 
"  Danvan^  Ma»,  and  i*  aatltltd  "A  Laaip  Facloty  FaWa."  It 


ELECTRICAL  SUPPLIth.— In  order  to  contribute  to  the  cooTenienea 
of  its  cuttomers  and  to  insure  that  Ua  orders  will  be  received  ia  unifors 
atyle,  Ibe  Central  l^lectric  Company.  407  JacbfOa  Rmalteaid,  ITiirapi, 
III.,  haa  been  Jist'  Luting  an  order  baoli  la  tihhih  a  dafReaia  to  fifaiiaiad 

aimultaneously  witii  tbe  origtsal. 

TESTING  LABORATORIES,— The  paper  hy  Di.  C    II.  .s|,,rp  ^.ti  "A 
Testing  Laboratory  ia  Praciieal  Operation,"  which  waa  preaenied  at  the 
MMwbir.  taas,  BMaiiat  •(  iha  jjacriwH  laMiiMe  a<  Itniirmi 
■totan,  bat  haca  x«ftoial  iM  M«M«a  RtoatiadaBt  lr  a«  llaiiifcj 
TcMtoc  Labqraiaiteii  Mcir  Yaik. 

THE  BAY  STATE  'LAMP  OOMFAMY.  of  I>anT«>«,  MaA,  to  saadlw 
out  a  v-rr  Interesting  Hitle  booklet  "How  Bay  SUIe  Lamps  Are  Renewed." 
Till..  11  \rry  interesting  litcra-urc  for  the  lamp  buyer,  explaining  clearly 
t'lr  j.r.c^f.  '.f  renewing,  and  ttn-  trst?  -j«,ed,  and  is  spf^sr*  t.i  :.iy  Wore 
t^i-  i-ililiv  (jii?  vhich  beretofc;rr  h.ivc  r.ivi  i,rrn  Kivin  i^i  ich  pubbcity 

DIRECT  CURRENT  MOTORS  A.\i>  GENERATORS.— BuileitB  No. 
J<7  at  Iba  Mattonal  Electric  Company.  Milwaukee.  Wia.,  ghrea  a  de- 
oer^Joo  of  the  toaalmctional  feaMrc,  and  operating  cbaracteriilka  of 
a  complete  line  of  ilirect'Currcnt  gencratora  aad  witofa.  Tbaae  gaiAtoaa 
vary  in  size  from  1  to  so  hp.  and  are  dtaifiHd  tor  tie,  ate  or  $00  wttha. 

riRrniT  RREAKKR?  -  TIi^  OneDii  FVnric  Com^Tny,  <kheneetsdT. 
N     ^  ,  ii^r?  N.j.Irrrn  Nj-  '.o  prr^cnt   the  c.:.nslruL'ii.-.u;il   friii.jrc,  ai-.tl 

operating  cbar-actensitcs  of  direct  «nd  aiternatism  currcftt,  automatic,  car* 
bon  break  circuit  breakers.  Descripttunt  are  given  of  drcait-cloaing  and 
ctrctiit'Openin^^  auxiliary  switches  and  of  overload,  overhiad  low-eoltacc 


JOSSmi  niXOtf  crucible  company,  jersey  City.  N.  J.,  baa 
issued  a  dicalir  to  pleasant  form,  on  "Spring  Paioling."  It  calls  atidi- 
tion  to  Im  graidllle  and  silica-trraphite  paints  and  shows  bow  these  eafl 
be  utiliied  on  all  classes  of  work.  It 
"Colors  tin.l  .^[.fvlficattoni.,"  containll 
tii'n   an.]    rrarnli-iixnce  t^tfistinR. 

ROCK  CKVSllINC;  ['L,\N  IS  — r,iji.,igue  No.  4  jf  tl  r  Pcwrr  and 
Mining  Machinery  Company.  Cudahy.  Wis.,  is  a  ys'page  pnbMcation  dral' 
tor  «Mi  NHbtaair  ibr  Mck  craahlag  plants.  A  larae  paitton  o<  the  <  ata- 
la|«e  ta  dcvoMd  to  a  deiaQed  description  of  tbe  MeCally  lyratuxy 
cruthrrK.  whl'f  nnmerous  drawinga  are  given  of  complete  plant*  in  wbicb 
tbc<c  (rtihl^rrt  KM.j  auxiliary  apparatua  arc  uaetL 

ATT.\C[tMENT  PLTTCS.— A  neat  Httle  fivWfr  IwaH  by  llii-  H  T. 
Pai^tc  Ccnipjiny.  PKiliiiclpkii,  I'd,,  *l'.i<h  ciiiild.ns  H  irw  comrocnti  in- 
tended to  bear  the  truth  to  tbe  electric  lighting  man  who  wants  the  best, 
givea  a  brirt  lis:  of  bra aa -cap  and  porcelain  atyles  of  attachment  pluga,. 
These  plui*  have  baaa  datlfBod  far  aaa  where  scatBcaa  ia  lalica  lata  coa- 
••deration.  The  canpaay  haa  glaa  laaiscd  prka  Utt  Na.  i.  ilaaWm  wUh 
iia  oaavlttt  Baa  af  cUcdrlc  UibltoB  ayKiaWt*. 

STORAGE  BATTERIES.— An  interesting  booklet  eonlaiolng  eomrlete 
instruclioB*  for  the  care  of  "Eiide"  batteries  in  electric  vehiclea  baa 
reeertty  Ijeen  hiurii  by  ll.r  Elr-lrle  Storage  Battery  OJBtpir.y,  PbiUdel. 
phii,  I'l.  Wmlc  a  fort:rjn  of  '.lif  deacriptlve  cwiti-r  jrljtrt  fiieelfKally 
to  battertea  for  vehiciea,  tbe  ma|or  portion  is  applicable  to  storage  battertea 
to  ftncral.  and  the  iofimttatien  contained  to  'Ibe  b«bUet 
of  aahe  to  aay  aaie  dealing  with  Ibc  opaiatiaa  af  < 

ELECTRIC  HOISTS.— Tha 
land,  Obto,  baa  iM(d  8 
a.nd  speeid  dcatlle  hoiati.  Theae  hoists  are  arranged  to  be  driven  by 
means  of  either  direct  or  alternating.cutreot  motors.  Amootc  '.h*-  ^i^etial 
electric  hoists,  may  hr  i«en*r'tnrd  tnre  driven  by  a  i.?o-hp  and  a  7S>hp 
inductiofi  ir-.itnr.  in.i  an-L'tiKr  tlrivcii  by  *  .V.'  tjr.  inductioD  ntolor  for 
beiatiBC  6,000  pounds  at  a  speed  of  1,000  feet  per  tialnutc.  aitd  aAOthcr 
boilt  pmMti  mUk  aa  aaa^i*  aHaraathvcanaait  laaiar  arbtab  deHwni  ty 
ioa»  «(  ipaMer  far  otonto  a|  a  haiibl  af  MS  to(t 

CARROH'BRBAR  dRCUIT  RREAKERS..— BaUetln  No.  603  of  ib* 
Slmlcy>43L  L  naetrie  Uamifaetnrtac  Coapany,  FlMaSeld.  Mass.,  deacribei 
three  typea  of  circuit  breakers,  designated  a,  type  C-ift.  C  ;^  jiTt.j  ('  tt  re* 
spcctively.  Type  C-i6  breakera  are  Intended  for  .jsi-  w  th  dircci  c.irreat 
at  from  aso  to  650  volts,  with  from  15  to  i.aoo  amperes.  Type  C-?  may 
be  used  with  either  direct  or  alternating  current  at  from  150  to  5$o  volta, 
and  it  will  carry  from  3  to  .too  ampcrea.  Type  C-il  baa  beao  daaianad 
aifaetilly  far  bawy  aerneew  It  ia  nada  to  Iwa  atylaak  aae  far  as*  vaHa 
■M  tbe  olber  for  Cfo  walla,  and  for  all  ealuet  of  current  Itaoi  a,aaa 

to  S.iHiij  amperes. 

Fan  MOTORS. — In  an  artistically  executed  catalogue  designated  as 
No.  toji,  the  Qancral  Electric  COawaay,  Scbcnaclady,  N.  ¥„  ileca  aal* 
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line  <I«cri;lioB>  of  Un  inaion  of  boib  ihe  •ll«na>iii«  and  tbe  direct- 
«MMM  tjpi  sad  oi  mmU  powvr  Miinin  Mr  »«i1wn  yipoMl  Tk*  rotor 
•f  Ike  dMWlOi^-wiimt  MMr  1*  of  Ifa*  ««Bbfil4it»  form  while  the 
•lalor  ii  (>ro»ided  wllb  projectin*  polt*  tach  o(  »hith  U  wjutfvjw^  with 
t  "ihidinf"  eoU  for  produciot  »  reiwlTing  fitld.  Tht  dirrct  cunn;  n  .ii.f 
!•  built  with  axitlly  •!ri;ilr.»  »rmanirt  in  order  10  render  it  noite- 

1«M  tr  operitioo.  Tic  wn'i  |xj»rf  ni.  i  r-  »re  deaifned  (of  Wt  wilii 
portsble  drills,  brnch  dnlls,  bloaerfc.  KwiDg  mathin*!,  Ctt. 

CKNTR.M.  STATION  ADVERTISING— The  Dcanv  Gm 
Company  baa  itfued  •  booklet  l«  which  ba*  been  ii*M  the  Ude 
HH  waHMl  ai*  Md*  ap  «t  omM^pcr  elippingi  in  which  Den*«r  b 
Ullflll  la  n  Ike  'Otr  ol  Ulfett.*  •  term  vliich  has  been  acquired 
the  enertetic  eSorU  of  Ihe  r,M  in.l  V:U<:i-l^  ToirpanT  The  clip- 
hare  been  taken  from  pap«rri.  puMiihcd  in  I'liilafielpTna,  Boaion. 
Oe»e!ui4  St.  Paul.  Omaha,  Detroit.  Lincoln.  BnSalo.  St.  Joaeph.  MU- 
wijkrr,  Chicago  and  Biachamton,  to  that  ttay  caiw  dlitottlMIBll 
obaerrert  aad  have  not  orisinated  from  aeli  puiM,  aKkMC^  BaaMpil 
M  «  Una  drtoM  tiHQiiri>le  tat  At  «Mcnee  at  tfea 
i^mt  tka  aae  Of  the  tarn. 
IIOTOK  OOMTIOUBSSmAa  altnciire  bit  of  advertialBC  matter  en- 
WM  "Vatiena  AMMnH*"*  W"''  Leonard  Rheoataia,  Circuit  Break- 
era  and  Reaiaunee  Unit*,"  fcaa  rteently  been  iaaoed  b»  the  Warrf  I><irnrd 
Electtic  Companr.  Brotucvillc,  N.  V.  Illuatrationa  are  given  o(  michint 
tnol  drtv«  eojoplete  with  controlling  apparatus.  With  alnoat  no  excep- 
lion  ibf  dcacripiivt  ruitfr  Is  so  arraaged  that  Ihe  service  la  «Mck  Ihe 
eltclTleal  eqnipment  ia  pat  can  be  Uanved  readilj,  iiwl  maeb  *tlBiUa  is- 
fefWriM  oa  «kaa  ka  atldiled  ai  la  tta  pi«»ar  MabtaNliam  far  lariiw 
ImllwliM  Ha  ilaMMt  «m  aC  iha  ■YadWaA"  trpc  It  b  MM 
(kai  a  peer  mmr  ka*e  •  laag  life  if  pfotected  by  a  good  rheosttt. 
kat  a  poor  ikcMM  wiB  nb  am  a  lood  motor  in  a  very  abort  tint 

HOTEL  PIPE  COVERrSG  CONTRACTS  —Th?  H  W  ;c*n»  ManWlle 
Cempaoy,  through  iU  Pbiladelphii  KiAi.rh,  <.  inp^tf  1  rt-cci  iiy  iwd  of  the 
•eaaon's  largest  cootracta  for  the  iniiaJlatioa  of  its  various  pipe  cover- 
iBgt,  in  the  plants  of  the  bcirK  Tlic  Marlboroi)^B)Mkelai  and  Tk« 
Dcak.  Allan  tic  City,  N.  J.  In  the  plant  of  the  former  all  of  the  kot. 
irit  aai  ft<*  Mlw  flut  aia  aamed  wilk  lb  "J-M"  moulded,  and  aO 
amm  p4pc*  «kh  i*a  eMlMmva  "I'M"  Is  »*r  a«al  nagnesla  covering.  Is 
Ike  Denis  the  entire  heating  aystem  ia  covered  with  "J-M"  three  ply 
e^tistiia  aiT<ell  covering,  and  Ugh  prraaurc  wo;li  with  prr  erat 
in»irnr,i«.  In  the  placing  of  these  eoMracH  none  bat  manufactarcrs  of 
i!  c  hiK-Lrnt  I -i>«utio«  were  eonsiJrird,  and  the  H.  W.  Johns-Manville 
Company  is  to  be  eompUnotUd  on  secnriog  these  orders.  The  coreringa 
tcfctted  M  akaec  are  anly  a  fiar  af  tka  wtmt  amdaid  caserings  menu 
linnnj  bp  (U«  caaaany.  wfekk  kit  lilWiHi  latlMi.aal  a  very  neat  and 
booklet  entitled  •'Pipe  and  Mbt  IwobH—i*'  Ii  «hfck  Iklia 
are  folly  iUustrsled  and  deeoSked.  A  co^  tritt  ka  Mat  1* 
parties  for  the  asking 


tkb  b  tht  SMI  daeirfa  il^  Mir  >lMa4  a*  •  ftaea 
Tka  ito*  *<•       kf  ibi  R.  «. 

THS  EUCmC  CABLE  COMPAHY  kea  maecA  iU  New  York  ofikt 
41  BmaJaay  la  OMna  aa—wJbf  qaarlera  at  ry  Battery  Place. 
The  eompaay  bu  iual  received  large  orders  for  Vottav,  ihe  new  iottslating 
compound  from  the  American  Railwsys  c;cmpjnv,  of  I'hiUiteliihia .  S. 
PcftTnon  &  c^ntrfictori  f-n  the  lVn;iiy;\ a:ii«   rynoel,  and  from  the 

L'niicd  Watrr  hiipTov riiirnt  r-i:iifMr.f.  of  rhiladcl phia.  Report*  abow  that 
this  material  has  been  used  aucctsaiully  both  at  an  iasolating  compound 
aad  ss  a  waterproofing.  Tka  aenHV  rcp*(b  tka  Mb  a<  (Wa  nia»»wiiit 
ia  laase  qowuiUcs  le  $o  taada(  liOwiV*  Nt  Ikb  amttrjr  tod  fai  ftntan<i 
PlMiia,  Ct»»iiiy  aad  Itrir. 

VOUAtr  ELECtSlC  ttBATIKC  COMPANY.— The  businem  of  U  P. 
Brown  k  Co.  hu  been  incorporated  under  (he  laws  of  the  State  of  Illi- 
nods,  to  be  known  hereafter  aa  the  Vulcan  Electric  Heating  Company.  The 
oAcet  rMTiiln  «f  Tt  West  Jackson  Boulevard.  Additional  capital  will  he 
used  in  the  businrsi  jriii  ;tir  [.lant  iiid  facilities  will  be  enlarged  10  aaet 
iJie  rapidly  increasing  demands  of  its  cnsiooeis.  The  Vulcan  ElKIrk 
BMtfaw  ConpeiQr  aN  aWi^Haai  aad  kai 


^tbffs  of  the  Trade. 

THE  OHIO  BKASs  COMPANY'  hu  moved  It*  New  York  oeSce  from 
1^  Liberty  Strtet  tc  4149  E»ch»ti(e  Plaee,  New  York  City. 

THB  ELECTRIC  STORAGE  B.ATTERV  COMPANY.  Philadelphia,  ao- 
MMH  Ika  iiaakw  af  •  km*  aflat  ia  BMknc»  Tkb  aflct  wOl  ka 
totilal  ia  Ika  FMck  BUMki  hmtt. 

WOUJaMM^CMm  SLECmc  COMPARY,  al  aabait,  bi 
to  fetaaadbK  aMb  W.  Onmi  *  C^,  «  Maidea  Laat.  Mev  Taric  Otr, 
m4  win  kMUfttl  aill  lb  aWbn  la  die  Jewelry  trade  direct. 

THB  KIK8IIAK  nSCTUC  *  RAILWAY  SUPPLY  COMPANY , 
af  Xcw  Vadi;  kat  Meed  iu  business  frm  -ix  Liberty  Street  to  ss  D<T 
StiaalB  vkste  aMse  extenaive  and  eomriiodictii  'i  jsrtera  have  been  secured. 

THE  R  F  STT'RTFVANT  rOMrANV.  KiA^on.  Ms»v.,  fc.n  nmcttf 
fwoent  ordrr»,  dirnished  mrcharicjii  dtiid  aii;i.ir4tin  for  :.joo  hp  (it  the 
Loekawannl    LiKhttrnc    to,    S»-i4ntnn,    Pa  .    anil  IP    the    Krli*.  il 

Eleetric   lUumm-itinff   (  i>  .    W  iIIi4ri^i>0M,  F'a. 

ELECTRIC  STORAGE  BAiTEBY  COMPANY.— Ihe  sales  o«ce  of 
this  tompaay,  laciMd  faraerly  in  Saa  flriDtitiak  lat  k*«B  maattttad  •>> 
S«f  ThinccMh  Street.  OaUtod.  CaL  AN  tlUlaiW  MiaMUl  ai^  Ike 
PadCc  Coost  territory  wiU  he  handled  fiea  tkat  aflat. 
THE  LORD  ELCCntlC  COlfPAKY  hit  leeattdp  OMvad  lb  Ne*  York 
la  the  ninth  floor  of  the  Fuller  building,  where  it  has  more  com- 
qwlert  for  il«  rapidly  Inereaaiog  business.  The  company  iio-« 
has  «wir».n  f  t  the  electric  cunitTUCtioo  work  itt  mniiy  f  the  lar|fe 
builitlnrv  -jniler  eonaln>ctio<i  in  New  York  Oly.  a:i  I  iliirr  ii  an  increas- 
ing demand  for  ibc  eltrctric  rsUwsy  sr-ecisltirs  which  it  ir.»aMl^£;urrs. 

SPECIAL  100  TON  ;  ]A  l  CARS  FOR  MACHI.VERY.  The  All.. 
Chalmers  Company.  Milwaukee,  Wis.,  has  placed  with  the  C,  M.  &  5l.  P. 
Railway  an  order  for  Ma  »««kad  lit  atn  ctftMt  of  eaiYyiag  jaaiaia 
Ika.  ewK  whtch  are  tke  Crtt  af  dteb  Mad  fa  eabbnea.  Tbeie  aara  aata 
saaahad  Itr  caB«iy>n(  s  frame  aad  tide  a(  a  ntamer  karliaalt)  ralliaB 
■in  cafiai  biBt  by  ibc  Alio  Chalaaen  C«M»tny  far  Ika  Cafoegh  Sleel 
(Vlaaiaay't  ptaat  at  Shsrcn.  Pa. 

KLECntlC  Sir.NS  — rr4l  cMnpatiy.  wlii,-!i  i<  develovinu  a  Sub- 

mliar.   town    rurih   r(   I)>yti-r.   (>.  h:i«   rtrrted    a   in»nin:uth   rlnltlc  «i(ni 
,1111  lueiition  to  "I  I.   MLtviniej."   as  the   ti.^i'   ■.n  called.   It  n  <in  hifh 
gioui»d  and  c»o  be  leeti  for  arversl  «u,p«-  It  i»  i  lucimt  tu  ^e  titc  Urges! 
clcclrie  siga  well  M  M««  Yoifc  City,  llic  IctMra  hcina  eight  In  tea  led  kick. 


acMCa  a(  Illt  aid  fna.    Il  will  take  up  variosi  tines  of  practical  tKsigB- 
iriC  aad  eatiaaillaR  la  connection  with  its  electric  heating  specialties. 

THE  SHELBY  ELECTRIC  COMPANY,  of  Shr!^.v,  Ohic,  tevciveit  a 

novel   mesmge  from  C   U,   I'iertr.   it*   repreier-tativc    in    San    h  rrtOCiwo.  a 

fei»  rfoTi  after  the  big  Sre.  ITie  mrijage  wa*  written  on  half  of  one  of 
Mr.  rirrer's  coliiffc.  On  or.c  side  he  had  written  the  address  of  the 
Shelby  Electric  Company,  while  the  other  oootaancd  the  srords,  "Botk  late. 
Stotli  iDd  aflca  ■ww.  Ptataa."  Xka  ata  a(  iMlf  ad  bb  calbr  Aand 
tbe  dira  tiMftedty  ta  aUdi  Hr.  Pbiae  kad  kem  ^  Itr  wrMbs  aaUatttb 
in  the  coofusion  which  followed  the  fire.  There  was  no  stamp  upon  the 
unique  souvenir  card  as  tbe  post  ofAce  issued  an  order  immediately  after 
the  fire,  making  postaer  frotii  Sati  Francisco  Mllrccable  fr»3tc  the  receiver. 
Tbe  Shelby  Company"!  lass  »ai  ahcut  Ss.^oo. 

TTTK  CENTRAL  KLELTKIC  tO-Ml'ANV.  Cbsoigo,  is  now  well  estab- 
lishr.j  11:  ;r>.  :icw  :iiij,:teij  at  364  17.1  Fifth  Aveuuc.  This  is  in  the  same 
location  as  tbe  building  previously  occupied  by  it,  which  was  totally  de- 

amyad  kr  ire.  It  na»  hat  Ika  ktai  t»»abttd  ataibitJ  aappiy  house  ia 
Ika  dowa-town  dMritI  af  Cklctia.  R  aeiwgitt  ftar  fltata  af  a  buUding 
with  loo  feet  frontage,  giving  it  an  agt'egate  of  about  (o.eoo  sq.  ft.  fioor 
apace.    The  city  sales  department,  which  is  splendidly  arranged  and  ur- 

smiifd.  ciccapies  the  fir«t  fliif.  The  general  offices  occupy  the  aecosul 
floof,  wKi-re  n^»ii  are  the  miscelUnc-jui  s«pi--lic*  in  litokcn  and  nnhroken 
paekHca.  The  third  floor  and  basement  are  given  to  wire  and  bcaTy 
aiBtarlaL  Tka  afltaa  aad  city  aalet  departacat  i 
tn  oak  aad  liM  afpaiaMMMa  art  all  af  tke  kttt 

THF.  ARNOLD  COMPANY  on  May  i  moved  from 
Marquette  Building  which  it  has  occupied  for  naay  yetta  tp  I 
aad  ainaittatk  laan  at  tta  Baibad  SidMias,  atiaer  la  StUa  aad  Mon- 
rte  Streda,  CUcaie.  Althsoik  tke  aanqiaBTli  aid  altet  kad  keen  fre- 
quently extended  from  time  to  time,  they  were  entirely  outgrown.  In  the 
new  qnartcTS  the  company  fM.ciii>ie«  ;(n  i-niirc  fir.or  for  its  oihcr*  *nd  hax 
Ht  (rtattKhrinp:  room  on  the  next  floor  sbovs.  A  structural  steel  <i«vart- 
nlcnt  hAV  rec:  lU  j  been  added  to  handle  the  building  problems  which  arise 
In  connection  with  coastrnction  work.  Tbe  company  aa  engineer  aad  coo- 
b  kalliHi^  tka  Bilii  *  Btbidatt  Ibtlrit  Btilaar.  a  U-aUla 
b  making  peellaaliury  repona  and  wHmtKa  on  aeveral  sleetrie 
properties;  has  juat  finished  the  constraction  of  sho^a  ftrr  the 
C  H.  &  D.  Railway  at  Ivorydale,  Ohio;  and  ia  designing  >r\rtii  ciher 
steam  »silr!>9d  sbopi;  i>  drawing  plans  for  two  more  hydro  rkciric  plants 
for  the  SrriTig  River  Power  Company  near  Joi  h".  .  •eud'^  much  other 
work.    The  company'a  policy  of  bsBdUog  certain  paH>  of  tke  work  as 

engineer  tad  Ikca  at  aataal  aaaairatiar  ta  «  karia  af  aati  pba  a  paf* 
cenuge  has  a  hreadtatef  eflact  on  Ht  miglueeiiBg  emb. 

Tilt  ENGINKKRIXO  AGENCY.— The  controlling  interest  in  the  Bafli- 
neertng  Agency.  Inc.,  OUcago.  which  was  organiied  in  i»9J  by  Frederidl 
A.  PttkkM,  kia  kaai  partkaatd  kr  A.  G.  Fittl.  At  the  Uai  director** 
mcellBt,  Hr.  F^l  aat  tieeled  paaadott.  llr.  B-  n.  Staitb.  Vice-president 
and  Mr.  P.  W.  Herring,  secretary  aitd  treasurer,  retain  theii  .>IKrr<  as 
heretofore.  The  Agency  has  a  brandi  oflfice  in  Pittsburg  and  cjniem- 
t>laiei>  eiwnine  within  the  next  thirty  or  sixty  days  offices  in  New  York 
111  r>env.  r  The  heud  i  f  •  le  mining  department  of  one  of  the  prominent 
weatern  mining  ichools  will  probably  tai»  hold  of  the  compaoy's  Wcetent 
butinesa.  Tkttc  kat  ka«a  ta  amitttdnibd  traalli  la  ika  tetartag  a( 
cumprieot  oiflibiaeriag  anltuaU  iktavtli  Ata  karcau  ky  Ika  keHtr  grade  of 
employers;  fftr  instance,  on  an  average  of  aso  nten  are  placed  raOtttblv 
Ihrouiifa  the  Chicago  office,  .vid  the  Pittsburg  ofiice  baa  only  been  ninnne 
about  three  months,  and  th'u  month  wi*'  ;i'ai  r  ti'twren  sod  iim>  men.  Tbe 
ulanrs  ol  llien:  p.  ,.!.!  1;  lin^.  tr-ni  i..  S-.oo  i^t  m.i:iili  Hid  include 
all  sorts  of  mechanical,  eltetncjl,  civil,  niining  and  architectural  engineers 
aad  drtfuaiea,  kcaidta  laperiaiaidcBM  ttr  caauactaft.  aiaaa«ara  a(  Mak- 
ew.  Tke  deanad  al  Aw  preieat  liaie  Itr  eaftaaeta 
very  grea\  and  good  BMn  arc  at  a  premium.  It  is 
thing  (or  employer!  to  offer  $10  to  J»5  per  month  more 
fi^r  a  man  than  their  present  employer  paya  them  (>  r  -I-iirifj  the  •ame 
»oik  Through  the  /.  G.  WUiic  Company  lite  Agetu  i  sent  a  party 
t-f  twenty  irin  lo  Ihe  rhiliniitirs  on  the  Ciovcrnmrat  railroad  work  thuie. 
Men  are  constsmiy  beine  aent  to  Mesioo^  Saoih  Aaafflaa  aad  Ika  Par 
West.  Tbe  moderate  commissioa  charged  kr  Ikb  kaiaaa  dtr  ila  atiaictt 
la  ia  a  gmt  meatmc  Ike  taaaa  aC  lb 
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ELECTRIC  BELL:  John  ErUliion.  Chieifa.  Ill 

polarucd  amature  vibrttina  •djKcnl  to  Um  poln  ol  •  aitciict.  Tla 
■rauture  i*  pmMl  «i  •  UifctpcJ  vttef  or  nlmlw  (na  tlw  p«nMi' 
Ml  BuciKi  pole  (V  M  (•  fOTli  in  MfaMMU  la  Ikt  iiQJiJw  ti  tm 


Iig,o;o.  INDtCATING  DEVICE  FOR  AUTOMATIC  TELKPUONB- 
SWITCHESi  Jokn  EridMon,  Chicaco.  tO.  Aff.  Oed  Dee.  M.  iMf. 
An  ladiTMatl  evHcb  lor  aatomatic  telrpbaac  oirflaBik  Mid  mrttOB 
belac  >n>TMtd  wiik  an  opRMirr  paH  under  tte  oMttml  of  the  aab- 
Mriker.  tad  adiiiMd  l«  be  given  a  plurality  of  poaitioaa,  one  of  laid 
poeitioiw  bHne  aporoprlMea  Mtly  for  (be  pvrpoae  ol  tmiattliai 
alima  or  ipevta)  tigiHl*.  end  an  indimir.E  device  rcepoaiivo  to  nid 
approfiriaied  poMiion.  and  adapted  In  nmair.  oprraicd  vMil  aaaaally 
leatored  and  wjiliout  inteTferine  witb  (he  nainril  rcMoralion  and  fitf- 
tber  uae  of  said  twitch. 

■t«,o5».  MOUTHPIF.rE  FOR  TELEPHONE  TRA>J.SMITTEK.-<;  Ilarrjr 
/.  Gattaan,  Chka«o,  III.  .App.  fiM  Oct.  ii,  1904.  Aa  an  article  of 
ounafactnre,  a  mouthplete  (or  tetepbone  iTantmlttrtt.  uut  moatiipiece 
conaiatiof  of  a  hollow  bo<ly  oortkin  of  dritwn  «teel,  ha\tng  ■  bend  or 
ilrfctUon  in  Ibe  metal  ixovMIng  cxtmit!  .titil  internal  tbouUera,  and 
•  acnnlclx-farawd  perforateil  diarlir.iir„  ,r,nir,|  wtibin  tbe  haae  of 
aaid  hollow  bodjr  portion  and  atalnat  Mid  intnnal  thoulder,  tbe  aaid 
hoUow  body  portion  being  riLirrtkHlW  tf^reaneit  between  itK  external 
ifconlder  and  ita  amallrr  end.  ftatd  threaded  oortion  being  cylindric 
■AmI  internally  •moolh.  and  means  inlegra)  wttn  the  said  bend  or  de- 
flection  for  holding  tbe  dia;)hTainn  in  pUcr  .tgiinat  the  internal 
■boulder. 

•  19,060  TKKMINAI.  STRIP:  Harry  .1  r.uttrnan  (  hicngo.  Ill  App. 
iiletl  Nov  9.  IV04.  .\  strip  rf  tnaulalion  pr.nLirif  with  ny-^n  1  g<,  anil 
a  plurality  of  metal  stript  extending  crotawisif!  n£  »a;d  t'Ti;'  '  ^  insyla- 
tion,  rmii  tnrtal  itrip  having  end  portions  lying  flatwiae  upfn  cr.c  9ur- 
fat'i-  Kf  *.-n.j  »trip  01  inaulation.  and  having  alao  an  intrrmrdi;i1r  for- 
ti^rn  lyif>t;  Matwi^t  against  the  opposite  surface  of  said  strip  ut  i7i*-,ila. 
tlon,  (he  said  metal  strips  being  suitably  spaced  apart  and  insulated 
from  each  other  and  pro\  i  Wd  with  free  ends  adapted  for  eoontetiofi 
with  ctrcuit<onductDra. 
•i9,o«i.  TELEPHONE  .SWITCH-HOOK:  Harry  J.  GalOnan,  CUiato, 
ni.  App.  filed  Not,  tf,  190ft.  A  lelejiiiunr  •wttch-hook  conalrocted  frev 
a  ain^  integral  riwct-mrtal  blank  lirni  and  foldtii  into  shape  to  pro- 
vide a  neck  or  body  of  double  tbicbneaa.  a  hook  or  (upponing  pnngt 
tra  tttt^t  lUdnMii^  gad  pIImUiv  mfnf |  gla^te  lUcbneaa. 
•tf^i.  mCTItlCAL  IfXASURINC  INSTKUllBNTs  Frwierkk  A. 
URoefe*  nd  KaatlM  C  RniiHkl.  He*  Yorit,  H.  ¥.  A»^  ftlcd  Nov. 
S,  I904.  Rdatca  t*  detiili  b  ifc*  ■amer  at  auppanlng  tbe  movable 
aa  10  iarroaiM  a  ftnd  • 


•o  ig  10  iarroand  a  find  cere.  Tbe  liivefltiea  ia  claimed  aa 

"F  shaped  center  piece  for  electrical  measuring  Insiroments  having 
two  pain  of  forwardly  extended  arma." 
gld.oTt  ME.ANS  FOR  niARr.lNO  STORAflF.  BATTKRIK.S  OF  TELE- 
PHONE SYSTEM-^..  TalVt  1",  Martin,  Chicago.  Ill  Apv  f"'"!  ^tc 
la.  1904.  A  telephonr  system  com^iriiing  a  manual  tichirgr,  an  auto- 
matic exchange,  a  triinlc  line  rxter.ilir.g  between  the  two  exchanges,  a 
itorage  batterv  at  thr  ir.anua'  rich.ir.gr,  a  anuree  of  C1ITTCM  git  ^b> 
•ulomatic  exchange  f<<r  charjirnK  the  said  storaife  battery.  togeUlgf  VWl 
a  chargrng-circuit  including  one  side  of  tbe  said  tmnk-line. 
•l^<.  ELF.trrRK'  RKLAV:  Miiharl  Setter.  Oiteage,  III,  App.  filed 
Oct  Ji,  1904.  relei>honc  relay  having  a  L^liaprd  amulure  atampcd  of 
ihect  aeUI  wiib  inutniaaa  iotegral  therawlik.  Out  tra  •!  the  WM> 
ton  la  ottBdad  imo  ooMagliM  «llh  ■  tfittt  gariii 


Sit,oa).  ELECTRIC  BELLi  HUM  Setter.  ChtoMk  lU.  Aool  Bed  Oak 
}i,  1904.  OetaSa  of  coisitmelloa  of  a  tdeiMM  call  Ml  reMiae 
partlcnlarly  to  tbe  adjustneBt  of  Hie  araiatarc.   Tbb  la  diapoaed  osi  a 

slidable  extension  from  tbe  permanent  magnet  and  haa  its  position 
determined  by  a  beveled  set  screw. 

»i9,o*4  TELEPHONE-TRANSMITTER;  Michael  Setter,  (liicago.  111. 
App.  filed  Oct.  ]i,  1904,  A  lelephonelransnllter  ^--ini^'rising  a  casing, 
a  diaphragm,  a  tnpporl  secured  to  Ibe  diaphragn..  :i  ,iVir.itQry  front 
electrode  eecnred  t«  the  diaphragm,  a  alailonary  !>»'  I'  firrtrodc  srcured 
to  tbe  said  support,  grannlar  cailioa  between  oil  ri.rac'.r'..  and 
means  for  holding  or  inclosing  tbe  granular  carlioti.  '  ^ .  *  lii|  hraipi. 
support,  electrodes,  csttmn-bolding  means  and  granular  cirhon  being 
inclosed  within  said  casing,  and  Ibe  same  being  organized  into  a  struc- 
ture which  is  removsble  sa  a  unit  from  tbe  interior  of  said  casing 
tbe  means  for  iKildtng  nr  inclosing  the  granular  carbon  being  ribratery 
wilb  the  diaphragm  .tti.l  rrrnovatile  with  tbe  electrode*  ihroiigh  ar, 
opening  in  thr  hack  of  uid  unit. 

•t9.o«5.    STRIP  OF  LAMP;aCKS:  Michael  Setter,  Chlca^i  IM.  App, 
filed  Jan.   ij.  190S,     A  strip  nf  Ismp-jatlo  liaving 
abeet  metai  bent  into  abape  to  pr'n-idc  an  intrgm!  Iront 
phsrality  of  lamp-opetungs.  and  lamps  in  said  jacks, 

>i«i«S-    COMMUNICATIKr.   ELECTRIC    SYSTEM:    Alexander  M. 
Sih)^  TM«n««,  Canada.    App.  filed  Aug.  9,  t«aj,    A  teUnfeene 
ctaaft  tF«teai  havtac  eigloiu  detail  feaMfca  in  tbe  etaMe  deeuMi 
aad  rdan.  On*  feaMr*  gwaliaMcd      navd  <•  the  nae  M  • 
wWh  storage  battery  brldgkig  geraae  H»  tcrartnlb  to  steady  the 
Ibrrefrom. 

Sip,i4«.  TROLLEY  WHEF.I.  GUARD:  JaON*  H.  Une  and  Uriab  Gnl. 
nidc.  Newark,  N.  1.  App.  filed  May  J,  ipos.  A  pair  of  L^kapad 
arms  are  iwiveled  nn  verlieal  axis  10  the  barp  so  as  in  nonndlr  (Mt 
over  and  rrtain  the  trolley  eondiaetor  in  place  under  the 

tension  storings  connreteil  (n  the  .-irms  for  this  nurtKWe. 
8l9.lA<.      ri>I.K    CHANliF.K:    Koc-r    M     Nrwhi  !.|.    [  Minvllr, 
fitci'*   Tuls'   H,   1905.     The  ri  l.Ttl-ic  shaft  rf  .n   -rvt-r'iM.-  ■]y 
worm    and    gear   connection   with    a    friction   l^rid  wtiicti 


hic^^IIL^Appu 
»ni  piitt  IWeing  • 


to   its  alternate  position  when  the  tlirc.-ti' 


Kv.  Vpp. 
iitin   Kas  a 
moves  the 
i.e  rotation  i«  re- 


«I»,I9$  KLKCIRIL  ELLWXTOK:  I'arvin  Wrisiil,  Los  Angeles.  CaL 
App.  hied  Jan,  19.  190?  C.^mplrte  elevator  installation  and  circuits, 
including  tbe  mechanical  features  of  tbe  circuit  hireakerx,  and  braking 
atcchaniam.   Alao  the  aiop  raotiona  for  the  top  and  bottom  of  tbe  abafC 

tl«k*a«.  COMBINED  FUSE  AND  SWITCH:  .'tcdeTMi  H.  OugMb  l» 
dhitapoHi,  lad.  Afo.  filed  Jan.  ta.  ipo}.  Tka  awMiii  aicMiMI  Bai 
taengea  aa  Ua  (ace  for  tbe  attaebment  of  tbe  ordiaarjr  fatal  <■  iMga> 
digMM  taaa  drcnit  fnae  plug.  Tbia  fumiakca  the  OMIM  M  gtMa» 
llaa  «<lli  tbe  atationary  spring  bladea  oooititullag  the  alber  lenriail 
e(  the  gwtttk. 

tllkM«.  APPARATUS  FOR  TREATING  LIQUIDS:  I-eon  Dion,  New 
York,  N.  y.  App.  filed  June  j.  1904-  The  eombination  with  a  veatel 
or  reaeisnir,  and  neana  Ibrougfa  wfaicb  a  liquid  may  he  supplied  to  it, 
of  a  group  of  co-operatiny  positive  and  negative  electrodes,  with  wbi^ 
the  litiuid  contained  within  the  vessel  or  reservoir  may  be  broQglK  la 
cmitact,  constructed  in  priienoidal  form  angularly  bent  tr 
of  their  axes,  and  means  tfarougb  wbicb  a  current  of  elesjliltl^f  I 
he  supplied  to  such  electrodes,  sobataatially  aa  dcgcribcd. 

8i9.iiS.  SUPERHEATING  COMPOUND:  AmB  U  Bartcnatcin,  CM- 
cagp.  III.  Appk  filed  July  *j.  looa,  la  tha  ■■■■ftctlifa  *(  calctaB 
caiHd,  a  taparlMMiat  eaapMad  aagifriitaKggiiliai  digUdt  cii>>% 
an  os]r|e»ffgdBAv  grtglilit  mt  a  miSBtt  Amml^  m  gat  fit 
Ike  purpoa*  aM  fgrlk, 

"!!).ai9.  MANL'FACTfRK  fiF  CARBID;  Herman  L.  Hartenstefat,  CW- 
rago.  111,  App.  file-j  '1  1v  j^.  iQoa.  In  the  manufacture  of  carbid,  tbe 
method  which  consists  m  rrst  fusing  lime  and  carbon  containing  elc" 
mrnls  to  rnlircc  the  s.iir.c  r-'  liqjjil  jr  tUiiii  condition,  and  finally  sop- 
plying  carbonaceous  niaterii-  'o  th<-  r;ns  while  in  a  molten  condition, 
to  comi^Irlc  the  convrrsion  ct  jr,c:allic  elements  or  particles  of  the 
mau, 

*i9,jjo.    METHOD  i>F  PKODl  CI.Ni;  CWKHII).  Herman  L,  Harteosteio, 
Chicago,  lit,    .\pii.  filed  July  aj,  itfvi.    In  the  ndtuifactura  of  cnrbdda 
the  methrid  whicli  consists  in  ftismg  lime  and  c:ithon  MVlllalaS 
ments  to  reduce  the  same  to  molten  con']iiM>ti,  and  AuMF  ivaniaf  gS 
the  molten  mass  into  thin  tbrrts  to  chili  the  same. 

«I9,»I.  PROCESS  IN  THE  PRODUCTION  OF  CARBIU:  Herman  L. 
Hartenslrin,  Cbicago,  IlL  App.  filed  July  aj,  looi.  In  the  prodoa- 
lisn  of  carbid,  tbe  melkod  wklcb  oosussta  in  applying  to  tbe  (nletlar 
■arface  of  a  suitable  mold  a  material  impervious  10  vrater.  and  Hwn 
iotriac  tbe  molten  carMd  In  flnld  atcle  directly  from  the  (ttraaee  ' 
Mtb  mold,  srhereby  tbe  caiMd  la  tuUaraijv  eaatad  and  bBpregn 
gapgriktaUr  trilh  tta  aaM  iwlitU  imC TaM  at*  ta  a  aMa  *f 


•tluiao.    ELECTRIC  Sli.NM  INr,  SYSTEM;  Iran  F.  Webb  and  Qayton 

E.  Frederlckson.  Df  w  r    1    1  App.  file.1  Apr-  j5.  >005.    An  auto- 

latic  telephf*ne  systen.  having  a  toothed  wheel  for  ercry  subscriber 

h  etcppcd  around  in  the  manner  of  an  ordtnarx  1  "** 


ItAMUrACTUBK  OF  CARBID;  Renaan  L.  Haitenattla,  CM- 
~   ore  ol  eaitu,  A* 


jaly  ^^^^*|"-       ^  manufacture 


ntfactaFa  ad 


I  art  fofltik 

Bfoeeai  aAlcCeanaiMa  la  olcining  limcatone  in  tbe 
noMMoaa  oMetial.  ttea  addfaig  to  ike  cakfcaed  mi  

and  fhlerateof  poktsh,  to  maintain  tke  lenperatisre  of  theaealcd  maaa 

and  to  expel  or  drive  off  any  phosphorus  present  therein,  and  finally 
fusing  to  melting  tbe  mass. 

«i9,aj4.  ELECTRIC  FURNACE;  Herman  L.  Hanenstein.  Chicago,  lU. 
.\pv.  f-lrd  July  16,  1902.  In  an  electric  furnace,  a  furnace-chamber, 
electrodes  projecting  into  said  cbamber.  means  for  adjustinif  the  inclina- 
tion of  said  electrodes,  indepe-ndent  means  for  adjusting  said  clectrodea 
laterally,  and  means  frr  adjusting  the  extent  of  |)rojecIion  of  aaid 
electrodes  into  said  chamber,  as  and  for  the  purpose  set  forth. 

»t9,»4J-  ALTERNATING  CURRE.NT  METER  ON  FKRRARI.S  PRIN- 
CIPLE: Emanuel  Morck.  FraAltfon-on-the-Maln,  Germany.  App.  filed 
May  10,  1904.  Hia  aa  aoMliary  tail  containing  iron,  dependent  aa 
tke  main  current  and  havinc  approximately  a  quadratic  curve  of  tufh 
aeligalioa  at  kmg  aa  the  Iroe  naalai  tMatanted  by  the  current  ia 


•ip.a«y.  TKLEFBONE-TRANSMITTERi  Wllllai  W.  Daan.  Chk 


1  ia  iald  I  

 haiacMcii 


«i9.a68.    ELECTRIC  SPARKlNf 
N.  Y.    App.  filed  Feb.  1.  190}. 


DEVICE;  Albert  E.  I>  .n;an.  Klbridge, 
Instead  of  a  short,  llu.J:  cere  for  IDa 

cotl,  aa  otdlaarily  used,  the  pauntca  make*  Ibe  core  el 
■haic  ta  aite  Uwi  tha  vibniar  mw  ha  aMva  aMia^r 

8i»,»o3.  ELECTRIC  RAILWAY;  Malhlas  A.  Larareif,  New  York.  M.  ^^ 
App.  filed  May  19,  1905.  Provides  a  third  rail  or  condoctor  wbica^ia 
divided  into  sections  along  the  roadway,  the  diffrreni  sectiont  of  edda 
are  individually  energized  as  tbe  train  approacbcs  by  means  ol  aw- 
chanical  connections  moved  by  the  train. 

ELECTRIC  SIGNALING;  Jacob  B.  Struble,  Wilkinshurg,  fa. 
Nov,  16,  1901.    In  order  to  avoid  the  actuation  of  signala 

the  pat. 


ha  "aiidr*  currenta  frmn  tbe  train  molora  during  iu  paaaagr, 

Sa'USia' at  JltSS'fcMt^f  &faatSwaan«Mb  Uti/uS 


Wt  la  prevent  tetuithm  af  dia  tlgaila  ander 

819.JI3.  R\^I\V^^•  SKINAMNC;  J»enh  B.  Siruhle.  WnVin.hiirg,  Pa. 
App.  fil'.i!  Mar.  1  r,  luoj.  Relates  t<>  an  alternative  construction  for 
Bocoosplishiog  tbe  same  parpoae  ai  in  the  preceding  patent.  In  thia 
ataa jgaagjanaaia  ata  iMtd  tridih  aia  MtacMd  Igr  dtcmating  bat  nal 

«i9,t»<!-  CONTROL  OF  APPARATUS  OOVERNIHC  THE  PA^SAUb, 
OF  CARS  OR  VEHICLES  ALONG  A  RAILWAY;  MaiaiM  Van  A, 
Van  Wyck.  New  York.  H.  Y,   App.  fled.  Oct.  ad,  tpns.   A  "  

of  circuits  for  the  purpoae  of    

operative  position.    The  train  Ilopa  are  fnl   

of  a  train,  and  then  agwn  made  operative  after  the  I 

Ili9,j2-.    CONTROL  OF  APPARATUS  GOVERNING  THE  PASS.\GE 
OF  CARS  f)R  VEHICLES  ALONG  A  RAILWAY;  Maltbiat  Van  A. 
Van  Wyck.  New  Yocfc,  N.  Y,  App.  fikd  No*,  ta.  ipos-    Relatta  tm 
■  i  af  ink  aMMb 
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••Ml*-    POTENTIUMKI  kK;   M.  rns  K 


IVJ$. 


Kil-ir.    I  N.iTtlitisp, 

Has  a  tincU  drum  with  a 
a  bnMfe 


and  •  cniai  Imvim  < 


Pa.  Apft.  fileil  Aug.  J, 
rnUuncc  min  njmljr 
which  move* 
tike  lamr. 

9l*.j6o.  KI  KriKI(  M.  ^\VI1(  II  W  .Ii  r  S  Marrr.  I'bilaMafeM.  Ffc 
ApfK  hU-4l  Mj7.  lyo^  lJru;U-4  v  «i  11  *  I  r  uctii-m  t>(  a  cncon  lircakar 
having  cvrlakn  »|wrttMU  link  and  logflc  connrciiona. 
•ifktfp.'  ELZCTRIC  WIRE  TERMINAL;  Joacph  D.  Wurtn,  l>r«vidcn(c, 
m,  I.  App.  CM  liar.  a.  tf$.  A  tcfmiaal  for  dnr  battcrirt  daaianaa 
(roa  «afknc  koac.    Tbt  tamlnak  Kam 


V.  I.  Aiv.  CM  liar.  a. 
ta  immil  tke  taraiwda 
tmo  vine  taanaa^  aad 


ItMM^  KAILWAV  SICNAI.:  Knllln  A  DaMwin.  Soafk  JIanMll.  Cwm, 
Hlffb  tied  rck.  ■«,  1904.   A  Mn.).ic  *r>i>ara<u*  tw  Miliwiiillliiiil  all  Ike 
iwirpoata  of  a  Mode  »irul  «y»i'Tn  on  «  Ir.ilkjr  line  with  liim-<HH».  A 
■prciaj  circiii!  wirr  (r<|  (r.ir.  llir  if.nry  hy  the  iM»a|re  rf  a  tir 
magoeti  vhuli  illuininnic  '.ir  rxiin(;iii«ti  Ihe  tignal  Umps  ni  r .  (;tMr'-i'- 
•19.410.     M AM  I  AC  1  I  KK    or    I.  HI  OKIX;    Adolf    llTOni  .Manheim, 
Grrmjitiy     App    (ilrd  i"tb.   .-.  :■,  i--      Tlie  hcrrin-drv-nl>eil  priKcsi  of 
mamtfai'TiirniR  fhlof:n  itid  itl  tt.i   same  time  jtliosiilutc  solublr  in  a 
■olutiun  •>!  kiific  .11 1<)  Mhu-h  cMiaista  in  fine  prcparint  a  c«mbiDe4  sola- 
lion  o)  t>>''.  ).h..>|'>i'>tL.  ..ctd  aaU,  mmi  a  dihaid  aad  dm  lahicaliaa 
■he  aaxl  c<tiiii..iir<i  »iiuiir.ri  la  the  aeiiaB  at  a>  riadrk  earwnt,  aa  and 
for  the  purpoac  set  forth. 
tiMtt.    ELECTRICAL  RECKITACLE;  Philip  H.  Kirldiiit.  Sr«  York. 
If.  V.  Anp.  filed  Nov.  ty,  1904.  A  vrrr  efficient  form  of  inrandtacjmt 
Bp  locket  adapted  i>ariHul»rlv  fiT  lite  puriioie  of  exterior  wiriat.  Toe 
'   1  or  receptacle  ii  made  wholly  of  porcelain,  Hit  pari*  of  which  arc 
.cted  by  a  ainglr  actrw.  A  r.-a<ly  meant  ia  provMad  for  Ike  attack- 
:  •{  tha  dxcult  wlrca  w  tka  owuUic  paiU.  and  in  addilioa  M  tkow 

mm  tlwHil  wilt*  are  vaaad  away  fpgai  ikc  MP — "  ' — '  

ia  ••    I  " 


CiMI*.  lUANS  FOR  PACKIWC  JOtMTSt  taaiM  U.  JaMa,  Cbtaavk 
A|i(u  tied  Dae.  5.  i9a4.  A  raMcr  liaddw  riM  &  piaaad  araS 

Ike  iacandeacent  lamp,  and  in  engicnBCtIt  «rili  the  MelMt.  ao  at  to 


form  a  sral  U>  tnciludc  the  inBTcs* 
fl«^6g      luV  I  I.-;il  TANK;  Err.i^t  I 


f  moiilurc. 

N.-»-  V.T.lt.  N.  Y.  Apj.. 
AirrI  Mav  11.  HI'.-,  An  apcaraiui  for  pleaaure  gardena  oobadxinc  a 
larar  rtrv  iii^r  urik  in  ttfckfc  fay  dikca.aqaiajnim  ■apwla  daai.  Otact 

to  Uve  loy  Dalies. 

  -  -  - 


leaihllw  nail  ta  aa 


|iil>,04g. — KIc 


III- II 


■  »03 
l)ifr<-i 


In  a  trannmittcr,  the  coiuliinaltdn  Mith  chc  li'caitn  u  dmpbia 
"f  1  [r.^icinag  pin  making  LMniAft  thtfrfwith.  an  iniulati 
t.-'  *hi. 'i  ific  ;iioiccting  pin  ia  ircurrd.  .imi  a  %<inudiry  dU 
resting  ugAinti  the  inndattnf^sjc,  aubttantially  aa  deacribed. 
•■•.SJ4.  OIL  BREAK  DEVICE  FOR  ELECTRIC  .SWITCHES  AND  (  IK 
CUIT  BREAKERS;  JatlM  H.  Ddaoy,  Wilkinafauri.  Pa.  App,  fUed 
A««'  >904.  In  ardar  to  oktaiB  a  drodalioa  af  tbt  oil  and  tkaa 
taanre  deatmction  of  tlia  ail.  Ifet  palttll  IMkM  dN  atatfel*  tliamil 
a(  kit  awitcb  in  tbt  fam  af  a  piiln  «feM  ImpcIi  tbt  aB  Ataagk 


A.  Dmr.  Fbiladelnkia.  Fa.  Affi.  Ilad 
Ike  tteoiag  OBCUpanH  al  a 
1  (a*  wiadoaa  ace  tpta. 


lifcuf.  RAIN  ALAUtt 

SL^g-raC^tkita. 
Rat  a  piaee  af  blattiB| 
pidci  aa  alBim  ctreah. 

•  ic.SJi    MOr  r  III>IK(  K  K>H  TKI  KI'MONKS:  KranW  (    Fi,her,  CJielten. 

ham.   l'»  .   ..11.1   \^.ili.r   <.   i  uliii.  <  aindrii.   N     .1  <ilrd  Oct.  jo. 

1905.  .\  moutliliicte  cutn' Tisir.K  a  ^'xt'i.ti  of  liarii  rubber  nr  analocoua 
material,  krui  a  nt<-ta1ll<-  body  cjirryiiiK  Itu-  aniil  Br>1run  and  having  one 
of  ila  rtid*  rklrriflr.I  »M->i.f.d   lllr   ..HllMrt   .iful   [irnM.lr.I    with    means  for 

eWming  CMiin^ iM'ii  Itctwrcn  tKe  ntfiuHijurcr  .iml  .»  »tii!.i>i'rt  and  alao 
kaving  n«  opiw'sife  md  ratcnded  hryond  the  aection  lo  protect  the 
aaai*  agaimt  bUia-a 
•iMSO-  CIK(  I  11  IIKKAKKR:  Joaeph  U  Cot,  »ehcBaetad)',  N.  Y. 

fled  Aug.  1904.  The  tnail  dctta*  o(  a  ■tfattte  wkdi  ia  la  Hn 
form  of  a  >maii  loiiet  in  ofdtr  10  avaid  atkBac  of  iko  iwiMb  kp 
rcaaon  of  frictionai  taifaatt. 

Parlt,  France.  Appb  tiid  ScpL  la,  lapo.  Ifec  aielhad  of  pfodudat  a 
atlhtliniially  conMant  aaidiRctkiaal  laa  In  a  atagattia  drcail.  laliiek 
contlaia  in  prododng  tktrrio  a  plnnlity  of  augnetanMlWc  foteet  cadi 

varying  a»  thr  vjuare  of  a  aine  function. 

.•l«.5*)      IIKIHIC   MOTilR   CK.VTROI.l.tK  ;  Mm 
lady.  N     Y       A|  |.    I  I.-.!   Mm     l.  lil.r>J.     I>r-All«  .d  mi 
Ike  pfinripal  ir.it.itr  >>l  .Mliuh  i-,  t'lr  ariar-tri-iiK-nt  i.l 
ar|nl«-Tilii  ill  d  l?ir  .<  I  ..iJtiuij:  ins .r.nti.in  t..|r'-ili'r  in 
are  olili||r.l  t..  •tim  •*  iili       ^l  "tUi-T  »n*l  with  the  •  ■ 

•  l».57i     \LTI  l.  \  \TI.\i;  (  I  kKKST      MOTOR      CnNTKOI  ;      M  rir  .  . 

Jlil.ti.  ^.  ■!•  T  .  i -idy.  .N.  V.  ,V-..i.,  Wed  Jan.  ii.  ij..«  In  i  tidi-i.i  i. 
in  an  air*  i  r  i1  itik  i^titrrTil  ni<ii..T ,  a  fftor  wind-rt  tiri  ■■.  i.I- .1  mith  a  i"ir.- 
niuijti  r.  hiiishru  1.1- '.rt  •  f . 'MI  iUK  llir  r  't.il  Wi-i.Ii'it  m  a  linr  diljiLurd 
fi.iiii  Ibr  ljri(  ol  niiiini  Tiy.itti  ii  .d  I'l*-  i.r  rimrv  ii  'tiiii.T.  a  *»ilrh  *'i.il>t 
cd  to  rlo*e  the  loii't  circuit  un  a  »cci.riil  line  at  an  angle  lo  the  ttrat. 


H    I  1 


T  C'lntr.i'.lrr. 

Ihr  \ari"U« 
t..   I  I'll  lliiy 


iii.ij  ri.,irr,i-„,„rtic  ii<nii,iii»Lt  iBimt  tdipiod  ta  opuab.  taid 

whoi  the  lsi"lt.»r  la  up  ly  iipi-rd. 
•■Ikua.  AI.TEKNATINC.  CLKRENT  MOTOR  AND  STARTUI& 
SWITCH;  Maurice  Milch,  Scheniciady,  N.  V.  Aap,  filed  Sol.  f^, 
■  904.  In  an  aliernating-curreat  motor,  a  rotor-wjnding  provided  with 
a  cooimutainr,  commutator  bruthra  nnd  conncclioiM  tbort-circniting  Ike 
rotor  on  a  definite  line,  a  >la>ting  ivitcb  lor  tbe  oieior  bntnc  a  mat- 
"      '■  ■  '  ■  '  "   cloao        ■    ■"    *  ■  ~ 


akio  aaritcb  aiciabcr  adapted  to  cloa*  tka  drcail  o(  tha 
an  a  ttcoad  Hao  at  in  aailt  tf  Mm  liM,  and  aatina  tat 
aMvaamit  af  «tid  iwlich  iMaMir. 


tif,«a«.  FUSE  BOX:  Eart  Shtfaad.  Baandttt.  Fa. 
tC,  ipa$.  A  nic  hga  far  tralligr  can  dadgaod  to 


8iy.j<i,-.  —  kailu.iy  Signal. 


tht  tcrminala  are  fonaed  hr  tbo  oatrcmiiica  t< 

-     •      -to  -  - 


arben  tbe  fuac  Uotat. 
tpiral  ipiiaii  «Meli  i 

COimOLUHG  TBS  SFKED  OP  UOIOKS:  Cbarie*  P. 
OMls,  Scbenecttdy,  N.  Y.  App^  ilad  9apL  af^  i«o>.  Tbe 

"  I  Mtuby  the 


•itb  a  mtihipelar  dcctric 


 jMiaftiil  aiaaaa  tatithy  the  active  1  

circuit  mav  hr  of  Ihe  paraUttt-woimd  or  ttritt  around  type,  at  wiO.  I 
number  of  poles  of  tbe  motor  remaining  unchanged. 

9,6ic  MKTlKin  Ol-  OPKRATIM.  (  (INSTANT  CURRENT  TRAN> 
KOKMKK.S;  Malthrw  ().  Trny.  ^chrn<-f l.idy.  N.  Y.  App.  filed  Dec.  13. 
I0o_t.  In  ntiti'.'  t(.  .i\niii  lllr  ni<-tiir:rru  v  i  f  .i  ir.nst.int  current  Irar* 
f<if!ii(-t  ut-.(-:i  i.M-ii  lii.  Ii^ht  1m.i1*  li;r  '.o  thr  mcrfivlve  reparation  of  thr 
primary  and  upcantlary  coiU  llir  liinilrr  ^utn  out  p,>ftioni  of  the  print- 
ary  on  light  lf>adii.  an  lh.il  tl.r  i"it*  ,.in  v,"tk  nrarer  together  and  there, 
fore  more  efficiently. 

9.«»4.  INCANDE.st  K.VT  tLKCTKIC  l.AMl';  Huwari!  I.  Wood.  Sche- 
nectady, N.  Y.  Aiip.  filed  Oct.  .11.  i'>ii4.  Ihe  cinfiii  alini  >l  a  m: 
rcotts  envrliipe,  a  thin  metal  band  shrunk,  whilr  il  r  .rr- ii  abo'vi 

a  portion  of  the  rtiveloiie  ao  aa  to  make  intitnate  vnntrtci  ihi-trwith.  and 
a  nieti^I  c.indiieii>T  nr  wire  paasing  thr<iiiph  the  enveliir,e  ff.  —        ' — 
aiMl  making  contact  with  toe  hand  or  ring  on  tbe  outaidc. 


Vafi 


the  inside 


•i*k6t5.  ELECTRIC  MUFFUC;  Erlaad  ZelU  ScktaaMdy.  M.  Y.  App.  Ikd 
IM.  ai;  laoa.  Ia  a  fnraaea>  an  fraa  ktaUac  aMnbtr  and  a  kMklM» 
JaUat  padaaff  ihcreiiar,  cuatafalBt  ctkhtai  carMd  ia  gnuralar  ttm. 


8t9.6a6  MOTOR  STARTING  AND  REGI'LATINC.  RHEOSTAT;  Paul 
H.  7inimrr,  .Sclieiurtail) .  N.  V.  App.  filed  lunr  jS,  1905.  A  carabine! 
motor  (.tarter  and  controller  having  Marling  retlalancct  and  contraning 
rr^itiiir.crii  Tka  Marttaic  ant  ntana  la  atro  ptiWoa  alltr  tka  mMt 
is  rtinniiig  nofaaUTi  aad  thtitaftar  lha  ctiilMiltat  ana  «aa  ht 

Ilixiiijuilatrd. 

8I9.6.-7.  PROTKCTIVr  Ml  ANS  I  OR  ALTERNATING  CIKKKNT  SYS- 
TF.MS.  hrnil  1-  \S  .\l>xan.l.  ri..n.  Schenectady,  X.  Y.  .\i  p  I'irJ  Iillf 
lt>.  igo.l.     An  .ilt.ichment  iKr  failure  of  the  usual   reverie  car- 

rem  ri-!.i\s  i*hi:l  j.n  Irct  :\  (  ficnei  .i:.n:  s  ir.  t".i»e  i  f  a  slir.r-t  cirruit. 
Patentee  ;irr.vi':l<*  ir.rar.s  fi-.f  temi  •  Tai]' '.  i  rifiririi;  the  (.Dterjt.al  coil 
ci  the  relay  after  the  abort  circuit  occura  no  matter  how  abaolute  or 
MTi.aus  it  may  be. 

819.645.  S.VAP  SWITCH:  llrary  Ilciaenbonrr.  Schenectady,  N.  Y.  Anp. 
filed  May  10.  i«ea.  ConatiiKllon  of  map  twitch  having  a  apriag  aa- 
palled  twitch  alaaNai  ctMttliMd  by  a  dtteal,  and  cam  aMaaa  iir  dir 
placing  the  dftiat  afM*  a  prtdtttttriaid  reutioci  of  tha 'tarn  taNia. 

SipMa.  BUCTKIC  HEAnR;  Mmaea  Bvdtn.  SckMMdadj.  If.  Y. 
iff,  Had  Kir.  ap»  ipai.  In  atdv  to  avaM  lha  ) 


tt«.4iS. — Electrical  Rectiilacie, 


which  ordinarily  lakra  place  aAcB  aa  onlinary  nutallic  rcsiMatlt 
"aai  II  kaattd,  tkc  poitntec  caaibini*  an  addinoaal  tcaialaBee  «f  a 
 ' —  eatdfeitBt  to  ta  to  raaiptaatli  Car  tka  IngwaWd 


aiKidid.  FLEXIBLE  SHEET  RESISTANCE;  Han*  B.  Hcalk. 

A|w,^fiM  Dee.  ta.  ipa*.  A  caaMradtMtd  Crtajiii  pat  

which  can  be  weren  lagetkcr  ttMMi  a  rttlitaiict  wir*  ao  aa  to  1 

comr>lrtr  resistance  element  tif  fle«tl>le  character. 
Kig.ftsr  (  AK 1  RlliC.E  FI  SE  AND  H'SE  HLOCK;  Harvey  Hubbett, 
fin  luriKiri.  t\inn.  Apji.  filed  Oct.  Jo.  IQ04.  Tbe  fuw  trrmiiiala  aft 
drrreaaed  bcicw  the  surface  of  the  •wilchboard  (.iiiiel.  and  111*  lalC  bit 
pr-'iectintr  ratcniions  mhich  mriile  ^nid  iiri>Tr%t*-ti  trrtninals.  Tlw  l«IJ 
pose  is  to  avoid  sirrsons  making  improper  f'>nnectiofla  with  piccca  of 
wirr,  etr 

8ig,677.  ELIXTUIC  IIIOCK  ^li...NA!.  >A  ^  I  IM  ,  P..iil  1  Simasefl,  Chiv. 
Cal.  App.  iil'd  hilv  11,  i.|i:5  A  -..t.i-.  if  ii.n.iMoinn  arc  diapotcd  ia 
ovcT-Iappcd  relii'ii'n  nloni;  ihe  t(T.;:r.i  of  the  roadway,  and  a  AM  tO 
Ihr  train  makes  I'-nnivli  iii  with  i.r.r  or  two  sections  ahead  tO  ti  tt 
determine  the  position  of  trams  in  the  tjric.'dinK  blocks. 

819,702.  lOCKlNfi  StM  KEI  I  'lii  I  I  K(  IKK*  l.lt.llTK;  U-renKit  Vm 
I  tiy.  Chicagii,  III.  App.  filed  lune  II,  11304.  An  arranitrment  Ti>  J.'"^ 
dude  eleelric  lamps  from  beinit  stolen.  The  larrp  ^llcll  has  '•'^'"^ 
leelb  rinfH>**ed  thereon  and  a  special  cap  is  included  in  the  sockri  » 
eii|a|e  such  ratchet  teeth  and  lock  tlic  shell  ai;ain«t  inovemerl,  J"** 
tucb  caleh  it  diaplaccd  by  the  intrrltoa  of  a  luiltUy  famtcd  tool. 
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Rbpokt  or  THi  A.  I.  £.  £.  SrAVBAsmzATioH  Cdat- 

MITTtE. 

The  Cooimittce  on  SUndardiution  of  the  American  Intti' 
rale  of  Electrical  Eii«iiMcri«  after  lamng  worked  for  aevtral 

month<  on  the  5lnnflnr'Ii.':itirn  Rulc5  wit!:  a  vifw  tr3  bringing 
them  up  to  ilatc,  lias  recently  reported  them  in  provisional  form 
for  cririctmn  or  tticgcatioiH.  The  MCfctaiy  of  Oie  IniliMie 
has  issued  coftitt  of  tite  ttfOti  ill  gal1<jr-proof  form  to  about 
seventy  members  of  the  Inititute.  and  has  invited  suggestions 
thereon.  .A  circular  letter  accompanying  the  proofs  intimates  that 
the  committee  dcsiies  to  report  the  rules  to  the  Institnte  at  an 
early  dale.  The  natter  contained  in  the  provisional  report  now 
extends  to  21  printed  pages,  Not  only  have  amendments  been 
made  throughont  the  rules,  in  accordance  with  the  results  of 
latterday  experienee,  hot  new  mtter  has  also  been'introdaoed, 
^ijiilfr  the  headings  of  Wave-Shur*'",  RIuiv,',!!,  T.iijhlning-Arrest- 
crs.  Svritcbboard-Apparatus  and  General  Recommendations.  The 
committee  has  alio  indicated  its  desire  to  ledaaiify  the  lub' 
stance  of  the  rtsl^'-  In  Their  original  fnf  tn,  when  .tdoptcd  the 
Institute  in  1899,  the  rules  were  cl:ibiifii.d  .iccording  to  a  plan 
that  then  seemed  ognvenient  and  desirable.  At  that  time  the 
report  only  extended  over  13  priatcd  pages.  Additions  were 
made  from  time  to  time  hr  the  oonuahtee,  and  these  additions 
were  naturally  incorporated  along  the  original  lines  of  classiAca- 
tion.  The  additions  have  finally  became  as  comprehensive  as  to 
Orcrwhclm  the  original  lubsfance  in  various  directions,  with  die 
result  that  ,1  ih  u  1  ^.I^^it■i.  uti.  11,  according  (o  a  somewhat  different 
plan,  is  now  admitted  to  be  desirable.  The  committee  doubt* 
leas  mliacd  that  this  would  l>e  a  somewhat  lengthy  mideftaking^ 
anfl  (1ci-ii!.-il  to  iv*iie  stir  >:i'j--ir.i-.i'<'  .if  iIk-  r;:!<-v  for  rriticism 
prior  to  reporting  to  the  Institute,  so  as  to  leave  the  recl.tssifica- 
tion  to  a  later  date. 


An  important  amendment  is  offered  in  regard  to  the  cffi* 
cicney  of  hrge  generators.  Heretofore  Itfge  getterators  have 

•.iMi.ill)  tieen  tested  in  the  factor}-  while  rtinning  on  temporary 
bearings  because  the  driving  engines  and  permanent  bearings 
were  only  set  tip  hi  the  eeniral  station.  The  result  was  that  the 
mechanical  journal  friction  of  the  alternator  ditTtnjf  t?tc  test 
for  acceptance  at  the  factory  was  perhaps  very  different  from 
the  journal  friction  of  the  same  machine  when  tdtimatdy  in- 
stalled. Conseqiiently  the  journal  friction  in  the  factory  test 
was  omitted  from  consideration,  thus  slightly  improving  the  gen- 
erator efficiency,  and  leaving  the  generator  journal  friction  as  a 
fixed  charge  190a  the  prime  nwfcr.  The  tntrodnction  of  the 
tutho-gcnetator,  however,  has  permitted  the  engine  and  generator 
to  be  tested  together  in  thr  f.ictory  a.s  .v  single  unit.  It  i-.  now 
proposed  that  the  fnctions  of  the  unit  be  determined  by  mcas- 
uring  the  rciardatioa,  or  the  tfane  of  eomhig  to  rest,  after  the 
stream  has  been  entirely  shut  off ,  n  vacuum  connfctftl  to  the 
turbine,  and  the  speed  first  brought  np  to  the  full  normal  value. 
Half  of  Oe  biction  tfmt  anived  at  i«  tibcn  Charged  to  the  •CS' 
eiator  and  half  to  the  engine. 

Another  new  proposal,  which  it  of  contideralile  imporunioe  •» 
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•designer-.  rcfcTs  lo  the  wa\e-»hape  of  altrrnaling  iii)(iri-»>i«rd  e  m  f. 

•A  Staii<);ird  nllcrnatinK  e.m.(.  i<  now  »t:urcl  to  1k'  ■•inusoidal  in 

'WKVC  fomv  and  no  wave  i»  lo  drpari  from  thb  standard  form  by 
morctlian  to  per  cent,  unless  specialty  stated.  The  deviation  front 
the  standard  form  is  measured  l«y  oblaining  a  rcvord  of  the  wave, 
to  rcctangxilar  co-ordinates,  by  o«ciUograph,  and  superposing 

ithereod  ■  tinotoidal  wave  of  the  same  length  and  same  effective 
value.  The  raaxinium  r.  ;.i  c  hetweeii  the  ordiiiates  of  the  two 
wave*,  at  any  ab>ci^s.-e  divided  by  the  amphiiMle,  or  maxintUM 
valne,  of  the  sinusaidal  wave,  cotwtildles  the  numerical  value  of 

the  drvialion.  l.i(;l)lning  arrcster«  ..n  1  ^".;tic  protectors  are  Staiid- 
<leviation.  Ugbtniiig  arre»lefs  iinU  -i.rac  protectors  arc  stand- 
ardized in  regard  to  their  capat)ililir>  under  laboratory  test. 
This  is  the  first  time  that  snch  de\iccs  have  been  placed  in  the 
rules.  It  is  important  that  any  comments  or  criiicitms  upon  the 
'praposill  of  the  committee  should  be  reported  by  the  members  as 
soon  as  posaiUe,  in  order  to  aid  the  eommitice  in  drawii^  up  a 
proper  report  lo  ibe  Institute. 


Thb  TReKTOM  Falls  Power  Plant. 

ft  ik  seldom  that  one  find%  in  thv  East  a  hydraulic  situation 
:pi«icnting  ao  many  points  of  interest  as  that  found  M  Trenioii 

Falls,  the  electrical  dc\ c^ipmetit  of  which  We  describe  else- 
where '\'i>  begin  with,  it  is  a  case  of  mid-head,  in  the  debatable 
iroiind  between  turbines  and  impulse  wheel».  .More  th.in  this, 
the  situation  fCQuired  long  pipe  Bnea  carrying  large  %-olumes  of 
water  with  the  aecoinitanviiiK  difficnities  of  regulation.  The 
former  'itn.-itum  w-as  met  by  the  coiKtructioii  of  \pivial  viTlical 
shaft  turbines.  Ilie  ^-ft.  head  made  it  relatively  easy  to  adopt 
the  sometimes  clumsy  vertical  siaft  generator,  and  thus  eon- 
.sidcTaMy  to  ciononiize  space  in  the  power  hmise.  The  result 
is  a  very  simple  and  convenient  station.  The  second  trtattcr 
was  more  se#ious  and  some  extieme  measures  had  lo  be  taken. 
\V<  ■••ti  :»rfceileins  were  followed  and  the  main  nin  from  dam 
to  power  house  was  made  with  a  7-ft.  wooden  slandpipe  2JiOb  ft. 
KMig.  This  type  of  eonduit  has  been  rarely  used  m  the  Kast 
tk'iiliin  recent  yr.-ir>.  ,'<1  though  a  few  old  examples  exist  in  New 
iuigland.  It  i>.  however,  cheap,  reliable  Mid  durable  for  mod- 
erate inclines,  and  has  been  largely  UlCd  OH  the  Pacific  Coast  for 

-many  years.  The  lower  end  of  the  pipe  is  of  steel  graduated 
ia  thickness  to  meet  the  increasing  pressure.    Near  the  Ifaial 

plunge  ildwnward  to  the  power  house  a  st.indpipe  200  ft.  in 
height  and  7  it.  in  diameter  t»  inserted  in  the  line  to  serve  as  a 
fclief  against  sodden  changes  of  How.   It  is  perhaps  the  most 

imposinj;  structure  of  the  -on  yet  erected.  an<l  renders  possible 
a  degree  ot  regulation  which  could  net  otherwise  have  la'cti  ub- 
ttined  without  added  eamplicatums. 

-  In  addition  relief  valve*  ant  inserted  in  the  Ihie.  but  the  stand- 
pipe  i*  the  m;iin  rcli.'^lKe  aK.iiiisi  xaryniK  prcsMirc  Most  long 
pipe  linca  arc  used  under  condiiiuns  that  permit  the  use  of  de- 
ileeting  noxzlcs,  and  the  use  of  turbines  with  qtiickly  revolving 

gales  reiiderid  pre-snre  control  of  extreme  itnjn irlance  in  this 
plant,  ilic  governing,  under  the^e  ci>ii<JiiKMU.  siiould  be  good 
in  spiie  of  the  great  length  of  pipe  line  back  of  the  wheels.  The 

geinr.il  il'-idti  of  the  power  house  striK'fs  mie  as  rxcelUirt.  It 
it  very  compact,  owing  to  tl«.'  form  ot  the  gciierai'iii;  nnits.  :ind 
the  transfortners  and  swiichhoard  pancU  are  where  i'i<  y  i  .:ti  lie 

card  f'T  with  the  minimum  of  trouble,  i.  e.,  on  the  tnam  flttof 
at  '.he  i-ii'l  of  the  station  from  which  the  wires  enurac  The 
liKlitvini;  .irr.-irr-  are  .ilso  where  they  ^honhl  he,  m  ;i  l;  .r-c  l.y 
tbeuHelies  adjacent  to  (he  siaitvn  proper.    It  wnnld  tie  hard  to 


find  a  station  of  equal  capacity  mure  conveniently  arranged  for 
ea.sy  operation.  The  transmission  lines  present  no  remarkable 
features,  the  disuneei  involved  being  relatively  short.  It  is 
an  admirable  example  of  ititdligcnt  tue  of  nearby  resouives.  and 
when  the  subsidiary  plants  are  equipped  the  .system  will  rank 
in  output  among  tlic  larger  plants  oi  the  East  There  are  still 
many  quite  tmutiliied  water  powers  which  can  be  made  aiaiilarly 
valuable.  Most  of  iIrih,  be  sure,  arc  further  from  a  market 
than  is  Trenton  Falls,  but  in  these  days  oi  bigb-voltagc  work 
much  tonger  transmissions  than  this  can  be  made  highly  ecamwi' 

ical.  -And  the  fc  ir  if  iii.  rrit  ui  r-  ;-:irallel  has  now  rli-piTi  I 
so  thai  there  need  be  no  hesitation  m  Unking  together  as  many 
plants  as  may  be  neoessaty  lo  secure  the  requited  output.  In 
Uet,  it  is  a  common  observation  that  a  group  of  plants  often 
work  more  smoothly  than  a  single  station,  helping  each  other  out 
and  cushionihg  the  effects  of  sudden  chtmes  of  load.  And 
other  thiags  being  equal,  a  network  gives  more  reliable  service 
than  can  be  obtained  from  a  single  plant,  and  it  often  affords  a 
lower  total  cost  of  distribution  on  accaunt  of  the  ilecrcase  in  the 
necessary  line  precautions. 


Special  Liuhtinc  of  Business  SragETs. 

There  is  at  present  in  a  mnnber  of  cities  in  fhis  country  a 

movement  lo  esLililish  plans  for  the  lightinit  of  certain  down- 
town business  streets  which  will  result  in  rendering  such  streets 
much  more  attractive  at  night  than  is  the  ordinary  business  street 
The  plan  is  <ii)e  which  not  ■  n'y  inieresis  central  -lalion  companies 
that  arc  awake  lo  all  opportunities,  but  is  of  equal  interest  to 
merchants  and  citii ens  who  desire  to  see  their  respective  eitiea 
classed  among  the  atlntctivt-  and  the  progressive.  Sn:!i  -pccial 
down-town  .street  lighting  1*  liv  no  means  new,  but  the  interest 
in  such  plan*  has  neve>  before  been  a>  vvi<le<iprcad  as  it  is  now. 
The  principal  business  street  of  Columbus,  C)..  with  its  arches  of 
incandescent  lamps,  has  been  a  pleasiiiK  example  of  such  special 
ligilting  for  many  years.  Euclid  .\vcnue.  Oevclaodi  wMl  art 
lamps  on  ormmentcd  posu  every  90  ft.  as  wdl  as  some  other 
streets  similarly  lighted  in  Cleveland  are  good  examples  in  the 
arc  lighting  line.  More  recently  I.05  .-VngeU-s  ha<  adopted  for  its 
bu»ine!»  streets  lighting  by  incandescent  lamps  iji  dusters  on  pQsts 
at  frequent  intervals,  as  described  in  a  pi^er  read  last  week  by 
Mr.  V,  K.  I.ansingh  before  the  llhiminatiuK  Kngineering  Society, 
abstracted  elsewhere  in  this  issuer  and  a  similar  scheme  is  being 
tried  on  a  short  stretch  of  Michigan  Boulevard,  Chicago.  Are 
li|{htinR  with  jK>sls  ^5  ft  apart  has  been  begun  in  >!innrnpoIi«, 
while  the  business  men  uf  St.  Paul  are  about  to  unite  on  an  in- 
candt  scent  posPiighiiiig  plaa  Less  preiemious  plans  arc  being 
promoted  in  smaller  towns.  One  village  has  a  row  of  incan- 
descent lamps  over  each  sidewalk  in  certain  strecu,  which  is  an 
inexiiensive  Way  of  adding  considerably  lo  the  attfactivcocss  of 
a  street 

These  plans  for  special  <lown  town  street  lighting  arc  usuaily 
taken  up  first  by  some  nietchaiiti'  association  or  dumber  of  com- 
merce. To  be  eflfeetive  not  less  Ihan  an  entire  block  of  surlj 
lichting  sh<iul(l  be  secured  in  a  place,  and  preferably  much  more 
thrill  till--  It  :»  soiiieiiitHs  pi  s.ihlc  to  secure  an  unbroken  strclcll 
of  ^tich  lighting  try  dealing  with  each  merchant  or  property  owner 
individually,  lint  there  arc  always  likely  to  he  breaks  in  the 
chain  under  such  a  plan.  As  to  the  relative  merits  of  arc  and 
11  1  flit  hv;!i:;ng  for  iliis  work,  we  are  not  disiio'cd  to  take 

sides,    .-^rc  licliting  produces  an  effect  nearer  to  daylight  in- 
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c«nde»cent  lighting  looks  more  feiiive— almoil  too  festive  and 
vtmparary.  worn  thttik;  but  with  good  ditlDKint  flobcc  and  sub- 
staniial  post  tlc'tpn.  thr  iric.inrlc^cfvt  lit^Iitiiij  can  be  given  ati 
appearance  oi  stability  :ind  permanency  equal  to  arc  lightiq^ 
Tlie  iwoblem  of  sclcctint  ^  liKhiiqg  cqniftncBt  for  Iwiiww 
streets,  therefore,  settles  down  mainly  to  a  que^ion  of  color  and 
quiality,  which  arc  so  latyely  matters  of  personal  ustc. 


Tmk  PaopEKTiis  or  Ki«eTktCAU.y  Fupasbd  Cot' 

LOtDAL  Solutions. 

The  April  number  oi  the  Philotofkkai  JfagMtnr  conlMns  an 
artkle  by  Mr.  E  F.  Burton  on  ibe  propertia  of  ctectrieally-pK- 

parcd  rnlloidal  solutions,  which  subject  has.  ;i  --iieciat  intercut 
at  (he  prcMriii  ttme  ill  connection  with  the  .'Kustrian  "colloidal 
fibment"  lamp,  for  wfaieh,  as  fan  previoudy  been  noted  in  these 
columns  grurA  ctr.im*  of  cfficiciic'.  arc  made.  The  term  colloidal 
Seems  to  be  fashionable  at  present  umong  physicisu,  and  to  be 
somewhat  ill-adapted  lo  the  expression  of  the  numerous  prop- 
erties that  it  now  covers.  \ot  long  ago  substances  were  divided 
into  two  classes,  namely :  cr>-stalloids  and  colloids.  Cr>>Ulloids 
inehiide  mineral  acids  and  tnlt.s,  can  nsnally  be  obtained  hi  definite 
crystalline  form*,  and  when  dissolved  in  water  materially  affect 
the  physical  properties  of  the  water.  Colloids  arc  amorphous 
or  non.crystalline  substances.  When  dijsolvol  in  water  they 
appear  to  be  mechaaicaily  suspended  therein  in  finely  divided 
form.  Common  salt  and  sovar  are  typical  examples  of  cr>s(al- 
loids.  Jelly  and  gum  arabic  are  tj-pical  colloids.  A  colloidal  so- 
Imioa  of  a  metal  is  a  solution  in  which  the  metallic  particles  lie 
suspended  in  a  very  fhwiy  divided  states  as  distlniuished  from 
a  metal  in  the  conditi  on  if  n  dissolved  salt,  such  as  copper  sul- 
phate. An  electrically' -prcpiired  colloid  solution  oi  a  metal  may 
ba  made  by  allowing  an  are  to  fom  under  water  between  dec- 
trodes  of  (he  metal  under  consideration.  .Vfter  such  arcing  the 
clectrudcs  lose  a  small  antoimt  oi  weight,  and  tlic  water  bccuflKS 
tHaaSr.  This  ctondy  water  nay  be  filtered  again  and  again  with- 
out appreciably  altering  its  color  or  translucency  !t  may  remain 
Icr  months  unchanged.  It  conuiiis  !>uspended  metallic  particles 
of  ultraroicroscopic  smalfaiess^  It  is  a  odtoidal  solution  of  the 
meul. 

r  — • 

The  paper  shows  thai  tlve  dutmeter  01  the  metallic  particles  in 
colloidal  solutions  of  platinnin,  gold  and  silver  in  water  varies 
'between  0.2  n  and  o  6m.  .\o  microscope  can  permit  .Tii  image  lo 
be  formed  of"an  objrcl  smaller  than  one  micron  m  diameter  (i  n) 
bechnse  the  wave  lengths  of  U^hi  nre  too  short,  being  comprised 
bet*e«t  0.4^  and  oMu,  and  light  cannot  form  an  image  of  a 
parUde  that  is  not  large  by  cotnpariaen  with  its  wave  length. 
Xcverthili  ss,  the  presence  of  such  particles  may  be  rendered  evi- 
dent by  the  ultra-micrOMope,  an  instrument  which  can  reveal  the 
light  scattered  by  a  panicle,  when  the  partide  is  too  small  to 
form  an  image.  A  silver  solution  containing  0.68  milligramme 
of  metal  per  litre  revealed  the  presence  of  3,000  particles  of  metal 
per  cubic  millimetre  of  solution,  with  die  aid  of  (he  nltra-micro- 
scope.  In  the  field  of  Ihi^  instrument  each  particle  appeared  like 
a  iaintly  bright  moving  star.  Each  particle  was  in  constant 
zig-xag  motion.  The  direction  and  vdocity  of  the  motion  of  any 
one  particle  cimslanlly  changed  This  Rrowninn  motion,  as  it 
is  called,  is  generally  admitted  to  be  a  consequence  of  the  kinetic 
theoiT  of  gases  and  liquids  whea  the  particle  viewed  is  so  small 
that  the  impacts  of  its  neighbors  from  «»ppQsitc  directions  do  not 


balance,  but  leave  a  residual  momentum  that  is  constantly  being 
altered  by  successive  Imtliswms.  The  most  interesting  electrical 

properly  of  ihcc  iiltrn-'rnicr'  -.iiTiiic  pnrticl'.-i  i-:  tliat  th';v  jji  t* 
Mitenily  carry  .in  individu.ti  elcctrtc  charge,  the  ciectro-negative 
noii.oxidizab]c  metals,  gold,  silver  and  platinum,  in  water,  are 
negatively  charged.  The  electro-positive  oxidizaUe  metals,  mi 
the  ccmtrary,  give  solmions  in  water,  ethyl  alcohol  and  methyl 
alcohol*  in  which  the  particles  are  always  positively  charged. 
That  it  to  say,  colloidal  mcMlHc  particles,  which  are  mtidi  larger 
than  the  atoms,  retain  in  their  aggregation  the  atomic  sign  ot  the 
declrie  charge. 


Tu  TUNOtTEN  iHCANOgtCSHT  LaMP. 

.\  number  of  attempts  have  been  made  recently,  as  is  welt 
known,  to  improve  the  light-yield  of  incandescent  lamps,  by  the 
selection  of  a  suitable  high-melting-point  metal  for  the  filament, 
in  place  of  carbon.  considerable  degree  of  success  has  been 
met  with  in  the  use  of  graphite,  tantalum  and  osmium.  It  seems 
to  be  only  a  question  of  time  and  commercial  process  develop- 
ment when  the  ordinary  carbon  filament,  now  so  widely  used, 
shall  disappear.  Reports  have  recently  come  to  hand  coneem- 
ing  attempts  to  util  .  f  f  A  n-  .v  •  Icmcntary  subslatm  -;  nuniely, 
molybdenum  and  tungsten,  particularly  the  latter.  Tungsten  i& 
a  tare  metal,  has  an  inm  grey  color  and  is  so  very  hard  that 
it  can  scratch  glass.  Its  specific  gravity  is  given  as  19  i,  and  ilS- 
atoniic  weight  l&t  (almost  identical  with  tantalum),  thus  being 
one  of  the  heaviest  of  metals.  It  was  discovered  by  Scbecio 
in  1780.  It  is  sometimes  called  wolfram,  particularly  in  Germany* 
but  this  term  is  alio  applied  to  a  minerai  consisting  of  a  double 
tungstalc  of  iron  and  manganese.  Until  recently,  tungsten  has 
only  been  known  to  moat  electricians  as  the  meul  which,  when 
added  to  German  stiver  to  the  extent  of  one  or  two  per  cent, 
produced  the  alloy  platinoid,  which  possesses  a  remarkably  high 
resistivity,  the  value  of  which  varies  only  slightly  with  great  tern- 
peratnre  changes. 

Like  osmium  and  tantalum,  ttingsten  has  a  lower  rc-inivity 
than  carbon,  and  consequently  there  is  the  same  kind  of  diffi- 
culty in  producing  high-vollage  lamps  of  timgsten  that  (here  ia 
in  producing  liigh-voltage  lamps  of  osmium  tnntalum.  Never- 
theless, lio-volt  tungsten  tantalum  lamps  of  ^j-cp  arc  staled  to 
have  been  produced.  A  very  high  eflieiency,  and  therefore  a  very 
low  specific  consumption,  is  claimed  fi>r  thmi.  namely.  I  watt 
per  hcfncr,  or  .84S  candle,  while  the  lifetime  at  Uiis  specific  con- 
sumpiioa  is  reported  as  i,joo  hours.  Uoreover,  it  is  said  that 
the  candle-power  of  the  tungsten  lamp  remains  constant  dnring 
its  lifetime  .ind  that  it  is  not  sensitive  to  finctiutions  in  termi- 
nal voltage.  If  all  this  i$  borne  out  in  pr.ictice.  and  the  lamp 
can  also  be  produced  at  a  reasonable  cost,  a  very  roseate  future 
should  be  predicted  for  it  Up  to  the  present  time,  however,  the 
inlorin.i!i<i:)  offered  is  loo  me.igrc  to  admit  of  :  li  iblc  opinion 
being  formed  as  to  the  mcriu  of  the  tungsten  filament.  It  is 
unquestioned,  however,  that  its  rndting  pohM  is  excccdingty 
high.  In  fact,  according  to  the  inventors  in  Au!-tria.  pure  tung- 
sten does  not  melt,  but  volatilizes  directly  at  a  temperature  con- 
siderably in  excess  of  that  at  which  the  ordinary  carbon  filamoit 
is  supposed  to  volatilire.  On  this  account  a  considerable  improve- 
ment in  the  luminous  efficiency  of  tungsten  as  compared  with 
carbon  filamcnU  when  ca>plo]w4  in  iacandcsccsit  dcctrie  lamps 
may  reasonably  be  expected. 
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At  I«  S*  £•  £ioctioii> 

The  vote  for  pre»idefil  and  officers  of  the  American  Institute  of 
Electfical  Engiaeen  lor  the  yw  1906-7  waa  declared  ai  the 
annual  mectinf.  New  York  Ci^.  on  Mar  iS  m  followf :  Dr.  S. 

Sheldon,  prcsideflt,  i,aiS7  vote*.  Viee-i^idcntt— A.  H.  Aran 
strong.  2.051 :  H.  H.  Humplirejr,  a/M',  F.  G.  Bavm,  1,94*.  Man- 
agers—Paul Spencer,  J.077;  Paul  M.  LtlKoltt,  VMfH  Jobn  J. 
Carty.  2,060;  A.  M.  Schocn,  1,905.  TreaturcT— C.  A.  Hamilton, 
3.i;<>.  Scc>.  t:iry  R  \v  Pope.  2,177.  Mr.,E.  W.  Kae,  Jr,  for 
president,  receivcil  1/17  ■.  ues. 

The  proposed  nrw  cin:.ijiiiiioii  failed  to  receive  tiie  maoeaiafy 
number  of  votes  to  make  it  effeclivc. 


Organizatioii  <rf  Chicago  Section  of  the  Illu- 
minating Engineering  Society. 

At  a  meeting  held  on  the  evening  of  M»)-  7.  at  which  about  65 
were  present,  the  Chicago  section  of  thf  Illiiminating  Engiiwer- 
iag  Society  wat  org.ini/cd.  The  Cii  <  licction  st.irta  with 
nearly  50  memberi  and  appiicante  for  membership.  Tenvoraqr 
oAoer*  were  Reeled  ae  foltows: 

President.  Mr.  Gcone  C  Keeeli;  weretaty,  Mr.  J.  R.  Cravatit; 
mana^ia,  Messrs.  J.  P.  Gildirist  VL  E.  Heine,  J.  M.  Mbrdiead 
and  Charles  E.  Ummach. 

A  paper  was  read  on  "Residence  Lighting."  by  J.  R.  Cravath. 
Th'i-.  ■■  a-  illustrated  with  sterooplicon  views  from  photograp'n^ 

oi  v:ir  ^  room»  with  different  lighting  arrangements.   Mr.  Crsi- 

v;i-h  cv.;,:r,iiiiil  .it  ■Ik-  l>i-Kir;i-iii^;  tli.i!  tli<_-  i.lj ;t\-t  ii'  ihe  paper  was 
to  lead  10  a  d»icii»»ion  on  some  of  the  cnmtnon  questions  which 
came  up  in  rcMdence  lighting,  that  it  would  not  be  possible  in 
the  limits  of  one  eveniog's  paper  to  lake  up  the  subject  of  resi- 
dence lighting  either  thoroughly  or  sjrstematically.  and  that  this 
anbject  had  been  taken  v9  at  aome  length  recently  in  a  series  of 
attielea  Igp  Mr.  V.  tL  Iansh|^  and  himsell  The  points  made 
hr  Mr.  Cravath  in  hb  paper  being  very  similar  to  those  made, 
in  the  articles  referred  to,  it  will  not  be  necessary  to  publish' an 
abstract  here. 

Mr.  John  F.  Gilchriit.  in  the  discussion  of  this  paper,  said  that 
o-  r  of  ilie  principal  ttur-.^:  .  i;  hr.mir'-t  10  i;-.;iid  1-  ih.:  prvit  lack 
of  !-ri'pcr:r  <le.«ii(ine<!  rixluir-.  rixtiircs  arc  now  made  uilhi-iut 
3ii>  :iI..M  lif  liir  liKlilitit;  f^Tut  -.i  be  produced,  but  sirnph  for 
onuuiciii.  lie  thought  we  m\gin  be  now  at  about  the  same  stage 
in  illumination  that  furniture  making  was  at  the  time  when 
William  Morris  began  to  teach  the  world  that  furniture  could  be 
at  the  same  time  comfortable,  useful  and  artistic. 

Mr.  O.  J.  Bnshnell  said  that  the  man  who  owned  his  own 
home  ooald  arraflge  electric  light  JixtHres  lo  snit  himaelf,  bat 
the  one  wtio  suffered  most  from  poor  illumination  wa«  the  naa 
in  rented  quarters.  He  had  recently  moved  tnio  a  new  apart- 
ment where  one  or  two  of  the  rouniv  had  lighting  well  designed 
in  aoeord.nnee  with  the  principles  laid  down  bjr  Mr.  Cravath.  In 
the  kitchen,  however,  tj-  <  •  im  !  nitp  whatever  had  b«i-  -'i  i  -  i 
vi<led.  Upon  commenting  on  this  ii.  tlic  landlord,  he  was  told 
that  It  was  a  common  thing  for  Chir.ii,-:  architects  to  omit 
electric  lamps  ni  the  kitchens  ot  fl.its  ;iiui  .ipartnieni  hon-r- 

Mr.  Cravath  said  that  he  considered  the  kitchen  should  at  a 
rule  have  the  be^l  general  illumination  of  any  inom  in  ibc  housc, 
bec^in^c  it  is  a  work  room  requiruig  good  light  in  a  number  of 
plare».  In  other  loamf  in  the  house  it  is  usually  necessaiy  to 
proii-idc  niummaiion  in  only  one  or  two  places,  as  for  exanple 
for  reading  in  the  living  room  and  at  the  dresser  or  over  the  bed 
in  a  bedroom.  In  the  kitchen  there  must  be  a  good  Hght  over 
the  entire  room. 

Prof.  P.  B.  Woodworth  told  bis  e^tperienr,-  in  <lcsigiiing  the 
illcniin.Tti.in  of  tome  40  residence  and  aparlntint  ho^i«es  In  the 
rf^nlrnrrs  tberc  w.is  no  great  dilSculty  in  pruvtding  ^3ti^fac- 
torv  .Trr.oiKi  nirnt"  t"  tiiit  the  onncr«.  .i^  th>'  re<juireinetils  were 
f.iirlv  irr:ii>iTiii  In  eislil  different  apartments,  however,  there 
VMTf  iiMiiy  rliffcrciit  tib  ii'  to  'he  ufr-  to  whirh  the  variouj 
rooms  were  to  be  put,  and  cons«<|ueiitly  no  lighting  arrangements 
s«iited  to  one  apartniciu  could  be  duplicated  in  another.  In  the 


liijhi'tig  of  vm,!!:  Sedrooms  where  only  one  Outlet  il  anOlU^ 
ihc  only  way  ov.:  nf  the  difficulty  seemed  to  be  the  «ie  of  a 

port;ib!o  hrLKkrt  ubuli  lould  be  hung  on  the  wall  in  varWUI 
pan,  of  the  room  where  it  wa*  needed. 

Mr  Cravath  endorsed  what  Prof  Wu  i<;«'orili  said  about  titt 
usefulness  of  the  portable  wall  bracket  311  b«droam  lighting,  and 
also  called  attention  to  the  small  number  of  satisfactory  pOftaUe 
wall  brackets  to  be  found  on  the  market  at  prtscnt. 

Mr.  S.  M.  Bushncll  said  that  iher*  is  a  teudency  now  away 
ftom  the  old  idea  of  keeping  down  expenses  as  much  as  possible 
wNh  ekctfic  U^Ma,  anse  the  cost  to  Oie  conanmer  is  being  con- 
stnt^  tedneei!.  It  wil  be  Ifae  province  of  such  aa  otgamiatioa 
as  this  to  arouse  demand  for  better  tllumlnaling  arrangemedti. 
tr.  ihf  oM  ihys  it  was  difficult  to  get  a  hotel  keeper  to  eosacat 
to  more  than  one  outlet  in  each  bedroom,  but  limes  asv  nBw 
changing.  The^f  is  a  constant  increase  in  the  araouiit  Of  light 
that  is  being  used  both  for  useful  and  display  work. 


Competitive  Telephony  in  New  York  Gty. 

The  struggle  of  the  Atlantic  Telephone  Company  to  secure  a 
franchise  to  give  service  in  New  York  City  culniinatcd  last 
week  in  hearfaig*  on  the  subject  befittv  the  Board  of  Estimate, 
the  company  tiras  repraented  by  Mr.  M.  W.  Utdeton.  The 
opposing  interests  were  represented  chiefly  by  ex-CMip> 
troller  Grout  and  Mr  John  G.  Milbum.  There  were  warm  nrgu- 
nients  on  both  >ide*.  The  Merchants'  .Association  of  New  York 
hli  (J  :.  iti  r  ;iigainsl  the  proposed  grant,  on  the  ground  that  two 
telephone  systems  were  unnecessary.  The  Xew  York  Telephone 
Company  had  definitely  and  explicitly  committed  itself  to  the 
regulation  of  its  charges  by  the  limitation  of  its  earnings,  to 
complete  publicity  of  its  affairs  and  to  a  supervision  of  its  ac- 
counts by  public  authority.  The  assodalion  urges,  therefore, 
that  the  telephone  business  be  continued  aa  a  mniopoly,  subject 
to  municipal  regulation. 

The  first  basis  of  arrangement  proposed  by  die  Atbniic  Com- 
pany with  the  city  was  a  payment  of  about  tafiBOflOO  for  a  as- 
year  franchise,  and  free  telephones  for  the  dly.  The  latest 
offer,  made  more  or  less  informally,  is  that  if  the  Board  of  Esti- 
mate and  Apportionment  would  give  the  company  for  3$  years 
what  the  i  ty  given  the  Xew  York  Telephone  Company  for 
the  l.isf  r;  >i  .ir-  m  thr  wav  nf  a  monopoly  of  the  ducts  of  the 
Km|i:ii  C'll',  SuhwRv  Ci»mp;«iiy.  :tnd  about  fcoo.ooo  a  ycir.  the 
equivalent  01  the  city's  icIcpUuue  outlay,  his  company  would 
give  the  city  the  use  of  l.ooo  telephones  without  cost,  and  would 
guarantee  a  rate  of  only  two  cents  a  message,  or  St*  a  year  for 
600  messages.  .A  three-fourths  vote  of  the  board  is  necessaiy 
lor  the  granting  of  any  new  franchise,  and  it  is  donbtcd  in  some 
quaitcrs  whether  this  can  be  secnrad.  The  AOantic  Company 
proposes  to  use  tlie  cfslem  of  the  Antonade  Electric  Company, 
of  Chicagoi,  already  well  known  to  our  readers.  Some  three  or 
four  other  competitive  eoi^ianiea  ant  Making  a  f rancUie; 


The  Diversion  of  Water  trom  Nta^;ara. 

President  Koosevelt  has  sent  to  Congress  the  report  of  th^ 
International  Waterways  Commission  on  the  prcsert  .ition  .  f 
Niagara  Falls.  In  addition  to  suggvstiog  that  the  amount  of 
water  to  be  diverted  be  limited  either  by  treaty  or  by  legialation, 
the  commisaion  recorded  the  foi  lowing  recommendationa: 

First,  k  die  opinion  of  the  commission  it  wpuM  be  a  sacrilege 
to  deatfoy  the  scenic  effect  of  Niagara  Falls. 

Second,  white  the  commission  are  not  fnlly*  agreed  as  to  the 
effect  of  diversions  of  water  from  Niagara  Falls,  all  art  of  the 
opinion  that  more  than  36.000  cu.  ft.  a  Mcond  on  the  Ctoadian 
side  of  the  \i.ig.->ra  River  or  on  the  Niagara  Pcninsiil.1,  and  18.500 
C11-  ft  .1  M'cond  on  the  American  side  of  the  Niagara  Rivet,  in- 
cludiiiij  diversion;  for  power  puqioses  on  the  Erie  Canal,  cannot 
be  diverted  without  injury  to  N'i.iuara  Falls  as  a  whole 

Third,  the  conjniis>iiin,  therefore,  rccommeijds  that  such  di- 
versions, exclusive  of  water  required  for  domestic  use  or  the 
wrvice  of  locks  in  navigatior  canals,  be  limited  on  the  CuiadiaB 
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■wdr  to  ,t6.ooo  cu.  ft.  a  second,  and  on  the  United  States  side  to 
iR,S«>  cii.  ft.  a  second,  and  in  addition  iherelo  a  diversion  for 
s.inu.irv  j.iirrKi-ies  not  to  excce<l  10,000  tii  it  a  ^rcjiij  be  author- 
ized lor  ihe  Chicago  drainage  canal,  and  that  a  treaty  or  I«gi»- 
Jation  l)c  had  limiting  the  diversions  to  these  (|u.intiiie8. 

The  CuiBdian  section,  while  astenting  to  the  «l)OTe  coocltision, 
•did  so  upon  Hht  understsndinir  thst  in  cooneetitwi  therewith 
should  be  expressed  their  vi<  l^  ili^it  nny  treaty  :-r  arr.iiii;!  ;:irnt 
as  to  the  preset^ation  of  Niauar.!  Fails  sliould  be  hraitcd  lo  the 
term  of  twi  iitj  hv.-  years,  and  should  also  establish  the  principles 
applioiblc  to  all  divetwons  or  uses  of  waters  adjaccttt  to  tlie 
.intemalional  baotidaTr  and  of  all  streams  which  How  aema  it. 

The  Distribution  of  Hnergy  from  Niagara 
Throughout  Ontario. 

I^arly  in  the  present  year  the  Lieutenant-Governor  nf  Oiii.irio 
appuiJiteti  .1  hydro-electric  p«>»cr  conimissi<'n  to  oht.iin  informa- 
tion from  various  .s.oitrces  concerning  the  demand  for  electric 
power  throughout  the  Niagara  district  of  the  Province  of  On- 
tario to  lnvestigatt  the  undeveloped  water  powers  ia  that  dis- 
trict, to  ascertain  the  rates  which  shouM  1>-  cltnrged  for  electric 
service  and  to  determine  the  cost  of  tl.i  Indrnilic  undertakings 
of  existing  comp,'«nics.  UsinK  :ii<  rop  r;s  a-  the  commission 
as  a  basis  for  his  ef>tiniate»,  the  Hon.  A<iam  Beck,  chairman  of 
th«  hydro-electric  coounission,  has  introduced  in  the  I-cRislaturc 
-»  bill  which  would  empower  the  ooromission  to  act  as  the  arbiter 
•of  prices  for  electric  service.  According  to  the  provisions  of  the 
bill,  the  Covcrnnicnt  will  appoint  a  permanent  coinnitssion  to 
oversee  the  relations  iM-lwcen  the  existing  !)t>\vfr  r  tiipa-  le'i  lirtd 
the  nuinicipalilies.  Tlii".  tx>dy  will  he  cnipoivercd  to  fix  the  rates 
at  which  electricity  shall  he  sold  in  the  various  tM>rtions  of  tlie 
provincci  and  may.  with  the  consent  of  the  Crown,  expropriate 
privileges  already  granted  to  private  companies.  The  proviace 
will  borrow  money  to  be  expended  by  the  commission  on  the 
constrtiction  of  transinissi  litir  .  and  distributiiii;  pi.  n--  Mu- 
Iltcip.^lltie<  desiring  to  piirtinp.ite  in  the  plan  niuy  ciUci  into 
contracts  with  the  commissioners  for  the  supply  of  electricity  at 
rates  nhicb  will  include  an  allowance  for  transmission  and  trans- 
former losses.  The  municipalities  will  eventually  bear  all  the 
•cost  of  the  works.  They  will  pay  fonr  per  cent  interest  on  the 
■expenditure  and  an  annual  sum  sufficlettt  tr>  farm  in  thirty  year* 
a  fund  for  the  retirement  ->f  tlio    i  c  ;-!■;<  ,  ;  to  r.  i  ,  .  r  the 

cost.  Lastly,  they  will  cotitrilnui:  to  the  expenses  of  maintain- 
ing, renewing  and  insuring  the  works  installed.  Complaints  that 
-excessive  rates  are  being  charged  for  energy,  or  that  municipali- 
-ties  are  discriminating  in  favor  of  cert^n  manufacturers,  may 
be  hoard  by  the  commissioners,  who  may  direct  what  rates  are 
to  be  paid. 


Theses  by  Senior  Electrical  Engineers,  Uni- 
versity of  Minnesota. 

Following  is  a  list  of  the  theses  by  members  of  the  graduating 
class  of  the  University  of  Minnesota: 

Messrs.  Albrecht  and  Weber  ate  completing  a  set  of  con- 
densers whit!-  will  be  used  in  connection  with  a  Brann  tube  for 
it»vestig.iti*i«  tin-  u;:vi-  forms  of  high-frequency  high-potential 
oscillarink'  ili-r!)i,ri;i. v  Mr.  Bunce  is  making  an  electrolytic  sur- 
vey to  determine  the  effect  of  Mrect-railwaj-  currents  upon  un- 
derground cables  and  other  conductors.  Messrs.  Qtlmeyer  and 
Cohen  are  investigating  electrolytic  condensers  Messrs.  Cooper 
and  Hubbard  are  fnvesiigating  the  mercury  vapor  rectifier  for 
obtaininp  flirt.t  current  from  alternating  current.  .Me->i- 
Cornelius  imd  Stcnger  arc  investigating  the  wave  forms  oi 
electromotive  force  by  means  of  a  Duddell  oscillograph,  at  the 
power  station  of  the  Twin  Ci^  Rapid  Transit  Ca  Messrs. 
I3iinn  and  Schwedes  are  developing  a  new  device  for  making 
automatic  arc  lamps  suttablr  for  operation  on  either  alternating  or 
dircct-cnmnt  circuits.  Messrs.  Englin,  Rocpke,  Underman  and 
Haeberie  have  set  up  an  apparatus  in  the  Northeast  Pumping 


Station  for  removing  Ij.icti  ri.i  .iiu!  itiscolorations  from  the  Miiiiv.- 
apoiis  city  water  suppl>.  This  will  be  placed  in  operalioii 
as  soon  as  certain  repairs  at  the  pumping  station  are  com- 
pleted. Messrs.  Finchy  and  Shuck  have  completed  an  improve- 
ment upon  the  flicker  photometer  and  are  investigating  the  per- 
formance of  flaming  arc  lamps. 

Messrs.  Glascock  and  Stone  are  testing  and  redesigning  the 
electric  light  plant  at  Lc  Roy.  Minn.  Me-«r~.  tiunihor,  Schow 
and  Wiggins  are  investigating  apparatus  for  lighting  railway 
trains  from  the  car  axie.  Messrs.  Hbff.  Lang,  Mowry  and  Payne 
have  nearly  completed  a  new  tceording  instruroem  by  whidi 
simultaneous  and  continnoue  records  may  be  made  showing  vari»- 
lions  of  the  current,  voltage  and  speed  of  an  electric  car;  when 
thi?  is  completed  they  will  test  one  of  the  Minnetonka  car*. 
^^<■^^t-  1  i  'ki.iiM 'U  and  Zimmcr  are  investigating  the  relative 
values  oi  diliereni  kinds  of  artificial  light  for  piiotograpbic 
and  photo-engraving  purposes.  ^Ir.  Glascock  is  working  upon 
a  sectional  transformer  which  will  provide  for  ajooa  amperes 
ahemating  current  for  calibrating,  testing  and  wdding  purposes. 
Mr.  Katifniann  is  remodeling  a  General  Klectric  .three-phase 
motor  for  use  as  a  variable  si»ccd  motor  and  frequency  changer. 


Municipal  League  Conventionat  Atlantic  City. 


The  twelfth  annual  meeting  of  the  Natioiul  Municipal  League 
was  held  at  .\tlantic  City.  X  J  ,  in  L  jiiiini  linn  with  the  four- 
teenth national  conference  tor  good  city  government,  .Vpril  24-27, 
wadnf  the  presidency  of  Hon.  Charles  J.  Bonaparte,  of  Balti- 
moT«»  now  secretary  of  the  United  Sutes  Navy.  A  large  amount 
of  interesthnt  and  valuable  material  was  presented  in  the  shape 
of  papers  and  discussions.  The  Subject  of  Uniform  mimiciinl 
accounting  was  dealt  tt*ilh  by  Mr.  L.  G.  Powers,  of  the  United 
States  Ceiii-ii--  Hnteau.  and  Ohio's  experience  with  uniform  ac- 
counting and  reporting  by  A.  B.  Pcckinpaugh,  of  the  State  .Au- 
ditors' Department.  Columbus,  O.  The  session  of  Friday.  April 
77,  was  devoted  to  the  general  subject  of  municipal  ownership 
and  opeiation  m  American  cities,  when  a  number  of  papers  and 
reports  were  presented,  chiefly  by  title.  Data  were  given  as  to 
Ix>gansport.  Ind. ;  Jacksonville,  Fla. :  Detroit,  Mich,:  DuUith, 
Minn.;  Lincoln,  Neb.,  etc.,  claiming  great  econnmii-  in  public 
lighting  service  from  municipal  plants,  all  the  figures  bemg,  how- 
ever, of  the  familiar  character.  Mr.  F.  F.  Ingram,  president  of 
the  Public  Lighting  Commission  of  Detroit,  made  in  his  report 
the  extraordinary  statement  that  "legal  expenses"  on  the  part 
of  private  corporations  were  virttrntly  a  cover  only  for  bribery 
and  corruption.  An  interesting  comparison  and  discussion  of 
conditions  abroad — particularly  in  Germany — and  in  the  United 
States,  was  givtn  by  Prof.  L.  S.  Rowc,  of  the  L^nivcrsity  of 
Pennsylvama*  based  upon  his  own  observations  abroad,  and  ad- 
mittiqg  that  in  most  American  cities  the  tnunicipat  plant  is  an 
impossibility.  "It  is  both  an  interesting  and  significant  fact  Aat 
the  same  combination  of  causi  -  i-  !<■.  ti  Mvtwre  apparent,  but  par- 
ticularly evident  in  Germany.  I  he  iitovcment  for  municipal  own- 
ership of  gas  and  electric  lighting,  and  particularly  of  street 
railways,  is  directly  traceable  lo  the  foilure  of  private  companies 
to  fiimish  the  kind  of  service  which  the  inhabitants  of  the  citiea 
demand  and  have  the  right  to  expect 

"The  indictment  against  the  pnMic  service  corporations  in  Ger- 
many and  to  a  lesser  exto-u  n  ;it  Britain  is  none  tw  strong 
Whatever  lessons  may  be  drawn  from  foreign  experience— and 
they  are  nnmetons  and  important— no  one  will  contend  that  this 
eaperienee  cm  do  more  than  dirow  an  interesting  sidelight  00 
the  problems  that  confront  our  American  cities.  We  must  rec- 
ognize in  the  first  place  that  the  attitude  oi  the  .American  people 
toward  the  city  is  totally  differei.t  from  that  which  prevails  in 
the  countries  of  Europe.  With  us  city  government  is  a  negative 
factor.  In  Eumpc,  on  the  other  hand>  the  city  is  a  far  more  posi- 
tive factor  in  the  life  and  thought  of  the  people. 

"The  immediate  bearing  of  this  contrast  on  the  question  under 
consideration  is  that  mtmicipal  ownership  in  the  United  States 
is  regarded  as  a  last  resort.  Tli-  nf  itself  is  an  assurance  tltat 
any  experiments  that  may  be  made  will  be  conservative.  It  is  a 
grave  mistake-'-especially  on  the  part  of  the  tepresentative  of 
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the  public  scnice  corporations — to  decr>'  such  experiments  as 
socialitlic  and  as  foredoomed  to  failure. 

"We  mii^t  alM>  bear  in  mind  that  in  most  of  our  iarge  cities 
municipal  on'ner>hip  is  practically  impossible.  It  is  possible  that 
nc  shall /ind  a  wav  out  of  this  difficulty  through  the  Oiicago  plan 
of  purchasing  mortgage  certificates,  but  it  is  evident  that  the  sen- 
timent of  our  American  communities  is  still  so  .strongly  opposed 
to  an  increase  in  municipal  indebtedness  that  even  this  plan  is 
not  likely  to  receive  general  acceptance." 

President  Donaparte  entered  at  some  length  into  a  discussion 
of  the  address  of  Prof.  Rowc.  He  said  that  the  fundamental 
laws  of  England  favurcd  the  development  of  municipal  owner- 
ship in  I-.ngland,  while  in  the  United  States  the  1.1WS  in  some 
State*  were  opposed  to  the  idea.  There  would  have  to  be  im- 
portant changes  in  some  of  the  constitutions  of  the  States  before 
the  idea  of  municipal  ownership  could  be  tried  on  a  large  scale. 
He  did  not  express  an  opinion  for  or  against  the  plan,  which  is 
seemingly  gaining  in  popularity  in  this  country. 

The  League  decided  to  make  a  thorough  study  of  municipal 
ownership  with  a  view  to  reaching  some  definite  conclusion  at 
a  future  convention  a*  early  as  the  wide  range  of  investigation 
wil!  permit. 


Improving  Electrical  Situation  in  San  Francisco. 


Bv  C.  W.  Whitney. 

Electrical  interests  in  San  Krancisco  can  hardly  be  said  to  be 
rapidly  assuming  their  usual  condition,  but  great  progress, 
nevertheless,  has  been  made  toward  supplying  the  public  with 
telephone,  tciegraph,  light,  power  and  trolley  service.  On  lh« 
evening  of  May  t  several  residences  throughout  the  Western 
.\ddition  were  lighted  for  the  first  time  by  electricity.  Property 
owners  are  keeping  the  Department  of  Electricity  extremely 
busy,  inspecting  wiring  in  residences  and  business  places,  and 
the  San  l-ranci>co  Gas  &  Electric  Company  announces  that  as 
fas)  as  inspections  are  made  and  permits  granted  the  company 
wilt  turn  on  the  current.    Arc  lighting  has  been  resumed  in  the 


m..  I.— <  I'KIOI  »  F.fFRl  t  OF  HF.AT  I  IKN  II.SI1..<. 

Mission  and  Poiiero  districts  ami  rither  limited  stctirms  in  the 
tM>iithern  part  c.f  the  city. 

Ijiuh  Glass,  general  manager  of  the  Pacific  States  Trlt-phonc 
&  'lelrufaph  Company,  states  ihM  his  com|>.'iny  nots  has  i8,cxx> 
or  l<>.ocio  ielrph<ine<  throughout  the  burneii  district  to  which 
vers  ice  can  be  restored  as  soon  as  relations  can  bn  esi,-)Uished 


with  the  subscribers.  Applications  for  the  installation  of  tele- 
phones in  new  locations  are  receiving  immediate  attention,  be 
says,  and  a  new  telephone  directory  is  soon  to  be  issued.  It 
will  prove  valuable  as  a  directory  for  the  city  as  it  now  stanrfs. 


ria.  2.— TROtXf.V  POI-E  BE.NT  BV  HEAI. 

Enthusiasm  over  the  utility  of  the  automobile  in  San  Fran- 
Cisco's  d.iy5  of  dire  need  has  caused  many  to  overlook  the  in- 
valuable service  rendered  by  another  modern  invention,  the  tele- 
phone. It  was  the  latter  that  scored  the  greater  triumph,  for 
in  the  face  of  obstacles  that  seemed  insurmountable  it  brought 


Hu    J.     HVISS  or  "ELECTKIl  VI.  ROW." 

the  various  sources  of  organized  effort  into  touch  and  hastened 
relief  at  a  time  when  every  second's  delay  meant  the  loss  of  life 
anil  property. 

The  company  is  now  connecting  up  new  and  old  subscriber* 
at  the  rale  of  aliout  loo  per  day,  and  it  is  expected  that  75  per 
cent  of  the  volume  of  its  exchange  business  will  have  been  re- 
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iuniect  i.i  about  nine  monihs,  with  a  very  larRc  increase  in  terri- 
torial cievelopment.  The  cities  about  the  hay.  Oakland,  Berkeley, 
Alameda,  Sansalito,  San  Rafael  and  San  Jose,  are  housing  many 
of  those  driven  out  of  San  Francisco  and  the  applications  for  the 
best  cla&s  of  telephone  service  in  those  cities  arc  quite  up  to  the 
com.iany's  ability  to  install  It  cost  alxnit  Jto.ooo  for  the  Pacific 
States  Company  to  repair  the  damage  clone  to  its  tines  in  Oak- 
land as  a  result  of  the  cartlKjuakc.  Six  hundred  men  were  kept 
busy  for  three  days  making  the  necessary  repairs.  The  busmess 
done  by  the  corporation  since  the  shake-up  has  amply  -cpaid  the 
company  for  its  expense,  however.  .\s  a  result  of  the  migration 
of  people  from  San  Francisco  1. 000  new  telephone*  have  been 
installed,  and  of  this  number  600  are  purely  for  commercial  pur- 
poses.   The  comjiany  has  increased  its  staff  tn  J6o  operators. 

The  W'estem  Union  1  elegraph  Company  has  installed  a  new 
and  complete  operating  plant  in  a  building  located  at  Seventh 
and  Pine  Streets,  West  Oakland,  near  the  water  frcmt.  In  a 
pavilion-like  structure,  50  by  too  ft.,  which  was  cimstructed  in 
four  days,  is  housed  an  equipment  even  more  up-to-date  than 
that  destroyed  by  the  fire  in  San  Francisco.  The  building  is 
necessarily  a  rough  affair  of  wood  and  curriigaled  iron,  blit  it 
answer  the  present  needs  of  the  ounp-Tny  admirably  While 
buiiditiR  an  entirely  new  operating  drpartnicnt  the  Western  L'tnon 
has  also  had  to  handle  a  business  the  volume  of  which  has  in- 
creased rather  than  dimir.ished  since  the  fire.  To  keep  its  force 
of  171  employes  together  the  company  has  established  a  board- 
ing-house near  the  new  operating  department,  where  the  men 
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and  vvimien  are  served  regularly  with  good  substantial  meals.  Sev- 
eral tourist  sleeping  cars  have  Ix'cn  switched  onto  a  side  track 
and  arc  used  as  sleeping  quarters  by  many  of  the  oiK-rators. 

I'he  cable  steamer  Burnsidc.  which  arrived  from  Seattle  with 
a  carRo  of  relief  supplies,  will  rep.iir  the  cablc«  in  the  harbor 
before  returning  to  Seattle. 

Kow  that  the  great  excitement  is  over,  the  meritorious  deeds 
of  many  individuals  and  organizations  arc  bein;;  recorded,  but 
none  are  deserving  of  more  praise  and  credit  than  the  members 
of  the  United  States  Signal  Corps,  commanded  by  Captain  I..  D. 
Wildman.  It  was  through  their  aid  and  perseverance  th.it  Gen- 
eral Funston  was  able  at  all  times  to  handle  efficiently  his  2.500 
trtK»ps.  General  Grcely.  who  is  now  in  San  I'rancisco,  and  who 
was  once  at  the  head  of  the  Signal  Corps,  has  spoken  of  their 
work  in  highly  complimentary  terms.  Other  officers  .nctivc  were 
Captains  Black  and  Mitchell  and  Lieutenants  Beacham,  Grimm 
and  Kumpe. 


Against  xMunicipal  Lighting  in  Toledo. 

A  committee  of  the  Toledo,  Ohio,  City  Council  has  decided 
to  strike  out  the  three-year  clause  which  was  inserted  in  the  new 
city  lighting  ordinance  as  a  provision  to  enable  the  city  to  do 
its  own  lighting  in  case  it  desired  to  do  <o.  The  council  com- 
mittee does  not  think  the  city  is  ready  for  a  municipal  lighting 
plant,  and  will  not  favor  it. 


CURRENT  NEWS  AND  NOTES. 


THE  CZAR  AT  THE  TELEPHOXE— It  is  reported  from 
Russia  that  the  Czar  is  following  closely  by  means  of  the  tele- 
phone the  proceedings  of  the  Douma,  the  National  Parliament. 
This  sounds  rather  apochryphal,  for  it  would  be  a  very  tedious 
job  to  sit  out  the  proceedings  of  any  parliament,  even  of  the 
excited  Russian  national  assembly  at  this  thrilling  juncture. 


TELEl'IIOSE  AGESTS  IX  MEET  IXC. -The  annual  meet- 
ing of  the  contract  agents  of  the  .American  Bell  telephone  system 
was  held  last  week  at  .Atlanta,  to  discuss  methods  of  business 
getting,  etc.  The  sessions  were  held  with  closed  doors.  The 
attendance  was  some  sixty  strong.  Mr.  E.  J.  Hall,  vice-president 
of  the  .American  Telephfme  &  Telegraph  Company,  was  present 
and  participated.  Hospitalities  were  extended  by  the  Southern 
Bell  Company. 


HNAXCH  IXSTirrTE  ,»/^£7-/.VC.— Thursday,  May  10,  the 
Pittsfield  Branch  of  the  .American  Institute  of  Electrical  Engi- 
neers held  its  last  regular  meeting  for  the  seasini.  .\Ir.  W.  S. 
Barstow  gave  a  most  interesting  and  instructive  talk  on  "Power 
IX'velopinent  in  the  Pacific  Northwest."  and  tlu"  meeting  was 
voted  one  of  the  most  successful  that  has  been  held  since  the  local 
branch  was  started.  Mr.  Barsttiw  touched  upon  the  Coeur  d'.AIene 
transmis<inn  at  Spokane,  the  Sno<iualmic  plant,  the  Puyallup  sta- 
tion, the  Oregon  Water  Power  &  Railway  Company's  plant  on 
the  Clakamas  River,  and  the  old  installation  on  the  Willamette. 
The  branch  has  held  meetings  every  three  weeks  throughout  the 
winter  and  has  frequently  had  an  outside  speaker  of  standing  in 
the  profes-ion  to  address  it. 


7A  i.rS  AXi)  SEARCHLIGHTS— Advices  from  the  colony 
of  Natal.  .South  .Africa,  state  that  in  dealing  with  the  natives 
now  on  the  \tan>aih,  searchlights  promise  to  prove  as  efTective 
in  subduing  the  sedition  of  the  Zulus  as  British  guns,  judging 
from  the  display  given  this  week  by  Native  Commissioner  Saun- 
ders before  a  huge  gathering  of  Zulus  at  the  N.  Kandhala  head- 
quarters of  the  punitive  force.  The  natives  were  awestruck,  and 
regarded  the  searchlight  as  the  eye  of  the  .Almighty.  They  said 
that  God  had  turned  it  upon  them  in  his  anger.  The  flashing 
of  the  light  on  the  surrounding  hills,  bringing  in  plain  view  the 
Kaffir  trails  as  far  as  the  horizon.  |)owcrfulIy  impressed  the 
Zulus,  who,  when  the  light  was  suddenly  flashed  in  their  faces, 
cowered  and  fell  on  the  ground  before  what  they  termed  the 
"latest  witchcraft  of  the  whites." 

ALASKAX  TELEGRAPHS.— U  is  stated  from  Washington 
that  orders  have  been  issued  by  (ien.  .Allen,  the  chief  signal  offi- 
cer of  the  army,  for  the  installation  of  the  duplex  system  on 
the  .Alaskan  cables.  The  commercial  business  of  the  cables  has 
Income  .so  heavy  that  even  by  workirtg  night  and  day  the  oper- 
ators arc  not  able  to  handle  all  the  dispatches.  In  .April  the  receipts 
from  the  business  of  the  .Alaskan  telegraph  and  cable  lines  was 
$18,500,  and  it  is  estimated  that  if  the  Government  had  paid  for 
official  cable  dispatches,  the  income  of  the  line  would  have  aver- 
aged at  least  Si, 000  a  day.  .An  appropriation  is  now  pending  in 
Congress  for  the  construction  of  fee<lers  to  the  main  .Alask.in 
cable,  which  will  connect  with  Ketchikan,  Wrangell,  and  Prince 
Edward's  Island.  .As  the  country  these  branches  would  reach  is 
rich  in  fisheries  and  the  seat  of  many  canneries,  the  War  De- 
partment's view  is  that  the  business  of  the  cables  will  be  greatly 
increased.  Many  changes  in  the  telegraph  lines  in  Alaska  arc 
also  in  contemplation  by  the  signal  corps.  The  lines  reaching 
north  from  V'aldes  to  £<igle  City,  and  extending  to  the  western 
coast  of  .Alaska,  art  very  crooked,  as  the  country  is  so  rough 
that  it  was  necessary  to  follow  thc-.streams  with  the  telegraph  sys- 
tem. Now,  it  is  the  purpose  of  the  signal  corps  to  straighten 
out  these  lines  and  shorten  them  wherever  piissible.  In  this  man- 
ner it  is  l>clieved  the  telegraph  service  will  be  improved,  and  the 
lines  made  capable  of  yielding  greater  income. 
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•  Jtfif.  MARCOS  rS  ILLS  ESS. -\  great  many  friends  of  Mr. 
ttaroomi  who  tuivc  been  expcctinc  bis  arrival  here  for  lome 
nMorin  tnst  will  be  glad  lo  Icam  that  at  last  his  malarial  fever 
»hows  signs  of  brrnlciflc.  Hb  tcmiperatiire  has  been  (fadiially 
falling,  and  i(  is  «xt>ccMd  he  will  now  rcenpcnue  m  health  rap- 
idly. It  is  tKlirveii  that  a  trip  to  diis  country  will  be  one  of  Va 
firM  move*  upon  recovery. 


SEW  YORK  Hl.HCJRlC.1L  .WClETV.—lhe  next  meeting 
of  the  Now  York  F.lectrical  Society  will  be  held  at  tlic  Edison 
Auditorium,  44  West  27th  Street,  New  Yoik.  Wednesday  even- 
ing. May  23.  Mr.  F.  B.  Behr  will  deliver  an  address  on  ".\ 
Monorail  Solution  of  the  Rapid  Transit  Probtctn,"  aitd  Mr. 
Max  Schmidt  will  make  '^tne  rcmarlcs  on  "The  Moving  Flat* 
form  in  Gty  Transportation." 

Hl.HCIR/C.il.  COSTR.^CrORS'  COSfH.WlOS -The  Na- 
fioiial  F.lectrical  Contractor*'  .Association  h.ii  carried  out  the 
arrangements  for  it«  sixth  annual  convention,  at  Clercland,  Ohio, 
on  July  lA,  19  and  and  Mr.  Alex.  HendcrMin,  master  of  trant- 
portatioii,  baa  juat  iatvad  twtiee  a»  to  fares  and  the  iwinciion  lo 
be  obtained  by  ihoee  sccnrmg  convention  certificates.  The  ncct- 
tng  proniises  to  be  large  and  well  attended. 


.l/7..  J.V/7t"  U  IKELESS.—Dt.  Lee  Dc  I-orevl,  on  hid  return 
from  the  other  side,  asserts  that  actua;  transmission  of  signals 
with  the  system  has  occurred  across  the  Atlantic.  "My  Irish 
expervnents,"  he  says,  'Sref  e  very  sattafoctoiy.  They  were  com* 
docicd  with  the  Bell  bites  and  elevated  eondiKtora,  and  I  am 
able  to  vouch  absolutely  for  the  truth  of  the  story  tlwt  messages 
were  Hashed  across  the  ocean  from  Manhattan  Bcach  to  Bantiy 
Bay.  Ireland,  where  ibe  receiving  station  was  located.  The 
dr  .i:.ii'.<  •  vtT  which  the  message  traveled  was  a  Huk  more  than 
3fioo  miles." 

NATIONAL  FIRE  PROTECTION— Jht  tenth  ammal  meet- 
ing of  the  National  Fire  Protection  Association,  wiP  be  bcM  at 
the  Atidilorium  Hotel,  Chicago,  May  o-M>  «hen  a  nmsber  of 

important  topics  and  reports  wilt  be  considered.  These  include 

firi  [..r.  1.  .t  lO'i^triict'cn.  c:ir  h-ni-i--,  aiil'itn.itic  sprinklers,  theatre 
€■  i:;-trik'i'.r-n    .iinl   etjUHiiiK'iit.  'iKtialing   systems,  etc. 

!  lie  iic»  h'.'.iWings  of  the  Umlirwriii T^   I ..iln i:,it. n iiiiiUr  ilu- 
direction  oi  the  National  BoarrI  <i:'  Fi-e  l  ii«ier»fiici».  v,tU 
open  for  inspection,  and  on  May  2.;  .i  ^<  rie»  of  tests  will  be  con- 
ducted there.  The  memtMrsbip  of  this  body  comprises  insurance 
boards,  asiociatiom  and  tnttitmes. 


SICS.II.  COHr.S'  iroATA.'.— Reference  has  been  made  more 
than  once  to  the  work  done  by  the  1"  S  .'~.i>;ii.il  d  rp'  in  S;lii 
Erancisco.  In  a  recent  article  on  the  subjec;.  tlu-  Chr.miiie 
?avs :  "When  the  work  of  the  army  in  San  I-raiui-ro  m  the 
flays  of  the  lire  is  told  by  those  who  know  whereof  they  speak, 
there  i*  one  branch  of  the  service  which  will  receive  praiic  that 
will  be  as  unstinted  as  it  is  merited.  Withi>iit  the  men  of  the 
Signal  Corps,  commanded  by  Captain  L.  P  Wildnun,  the  a«S0O 
troops  tader  General  Fimston  would  have  worked  like  so  many 
scattered  indtvidmis,  withtwt  orders  and  withom  a  head.  T 
«as  once  at  the  hcaid  of  the  Sicnal  Corps.'  said  General  Graeiy 
yesterday,  'and  T  feci  a  dcKcary  in  speaking  ot  their  woric  here 
as  I  would  like  to  do.  But  you  may  say  from  me  that  for  three 
days  the  only  electrical  communication  in  the  down-town  section 
was  over  the  wires  that  Captair;  \\  ililman's  men  strung  over 
ruined  wall*  through  the  heart  f  l:  ^  burning  district.'  .\t  to 
o'clock  on  VVedn<«.d.iy  morning  •hr-.  Iv.iti  a  wire  from  the  Pre- 
sidio to  the  edge  of  the  hurniriK  diMriet,  Until  3  o'clock  that 
aft<rno<m.  when  the  Pmlal  Trlrgraph  building  went  down,  they 
Itept  one  wire  opened  to  Washington.  Geiier.il  Funsion,  who 
was  directing  the  troops  fmm  Market  Street  during  those  hours, 
was  in  commonication  with  his  base  and  with  Washington  all 
the  lime,  when  a  new<<papeT  man  could  not  get  a  message  out 
of  the  city  for  love  or  money,  and  the  city  telephone  plant  was 
down  and  otn," 


SUIS.S  ALPISE  TRACT IOS.—  Cn\XtA  States  Consul  Keene 
writes  from  Geneva  that  the  Simplon  tunnel  is  about  to  be  opened 
to  traffic,  and  the  subject  of  the  lines  of  access  to  the  new  in- 
ternational railroad  ii  being  constantly  disciuscd  io  Switzerland. 
Besides  the  "Pbucilte"  line  throqgh  the  Jura  tange.  near  Geneva, 
which  has  been  tallted  abont  for  yean  past,  a  ncir  tnmiel  through 
the  Bernese  Alps  between  the  Canton  of  Berne  and  the  Cunon  of 
Valais,  from  which  the  Simplon  line  passes  to  Italy,  is  under 
active  and  practical  consideration.  Ilie  board  of  directors  of  the 
committee  having  t!i  it  m  w  enterprise  in  charge  held  a  general 
mcrtinp  on  March  5  .iinl  1111  cisimously  approved  the  project  sub-  , 
ri^ifrrl  l.v  CliH  i  I'liniiirtr  .M.  Zollinger  for  a  line  to  pierce  the 
Bernese  Alv»s  utsiler  the  Louchberg.  Electrical  irat-lifni  will  he 
used,  anil  the  new  tunnel  will  be  8fi  miles  Iouk  I  'li-  t  't,.l  o 
is  estimated  at  $16,984,000  at  the  outside.  A  Franco-Swiss  syn- 
dic.itc  of  leading  hankers  and  engineers,  at  the  head  of  which  is 
the  (inn  J.  L'Hoete  &  Ca.  of  Paris,  have  > pledged  themselves  to- 
submit  within  two  nonths  from  now  their  fomal  contract  for 
executing  the  work.  The  elcctrieri  fcatwet  of  the  Shnpkm.  tunnel 
initallation  have  been  deKribed  in  Miese  oobmmt. 

m 

WORLDS  RUBBER  PRODUCT lOS  — United  States  Consut 
Halslead.  of  Birmingham,  quotes  an  estimate  by  two  French 
experts,  MM.  Brenicr  and  Claverie,  that  the  total  annual  pro- 
duction of  rubber  throughout  the  world  is  57,000  tons  Of  this 
ti  til  5>  per  cent  conn-  ir mi  South  America  and  Africa.  The 
French  possessions  on  the  west  coast  of  Africa  produce  7,000 
tons,  and  the  French  Congo  .1.000  tons,  while  the  output  of  the 
Belgian  Congo  does  not  exceed  6,000  tons.  The  consumption  of 
rubber  by  the  principal  countries  of  the  world  in  1904  was  as  fol- 
lows: The  United  States,  a6M0  (om:  Germany,  t2,6oo  tons; 
Great  Britain,  lOuOOO  tons;  Fnnee,  4,130  tons;  Anitria^Hunsaty,. 
1,340  tons;  Holland,  i,ai8  tons;  Belghm,  748  tonsjind  Itaiy,  SW 
tons.  Consnl-GcneTal  Secger  writes  from  Rio  de  Janeiro  that  the 
rubber  shipments  from  Brmi\  for  the  ye.nr  1905  were  valued  at 
$6i,fSS,4io6.  the  average  price  per  long  ton  being  ^IJOM  for  the 
t:iii>  I'xf.  irtfi]  'I'cr  Mitilii  r  <xfsir|s  And  per  low  v.i'iio  have 
both  been  steadily  adv.incing  since  1902,  when  they  amounted  to- 
lM,ili6h5&l  and  $t,34l>  respectively. 


THE  CURIES  ASD  RADIUM.— Jbe  Council  of  the  Faculty 
of  Sciences  has  confirmed  the  initiative  of  the  Minister  of  Public 
Instruction  is  aippointing  Mme.  Oirie  to*  the  chair  of  the  Uni- 
versity of' Paris  ooenpied  by  her  late  hnslwnd,  with  whom  she 
was  associated  in  the  discovery  of  radium.  An  interesting  letter' 
from  Paris  to  the  New  York  Evening  Post  says,  in  regard  to 
tin-  l.-.ti-  Pr  if  Ciino:  "Now  that  Pierre  Curie  has  lost  his  life 
III  a  conimiinp„icc  atcidcnt.  the  world  begins  wondering  that  it 
knew  so  hull-  of  him.  Hi:  ;-..i<J  the  \vi".  not  I"  Ik-  inU rrti ieit,  not 
to  waste  his  time  in  i.'«ll.  .iii<l  i.m  lin  ing  bimselt.'  He  lived  in 
absoKtte  retirement,  in.-,vi  r<  i  i|nr^ii m-,  and  invitations  as  little 
as  possible,  certainly  much  less  than  is  conventional.  Face  to- 
face  with  him,  you  found  a  man  very  gentle,  seeiningly  .timid, 
and  thawing  at  most  into  the  simple,  unceremonious  talk  of  a 
StUilent  about  subjects  which  preoccupied  him.  with  extraordi- 
nary frankness,  scrnpuloos  to  credit  others  with  the  discoveries 
they  had  made  hi  his  lines,  and  lo  refuse  asicat  (0  hypotheses 
beyond  wliat  the  facts  warcaMed.  He  was  intensely  intercated 
in  the  rcvolulionary  physical  theories  which  his  discoveries  started 
up,  but  he  would  always  conclude,  'We  have  not  yet  all  the  facts: 
we  must  observe  and  experiment.'  This  singlemindedness  was 
the  rrn  -!  "-Inking  charaCtrT;-.|u-  uf  ihh-  who  vmII  surrly  Iw  nu  rr 
and  more  recognized  b«  umiinu  ilir  \riy  nn-.iii-sl  nn-n  of  scu-n.-e 
of  the  generation  rmw  ;>.i-snii;     AI    hi^  nmiil  to  lo.irn  and 

111  help  others  to  learn,  without  putting  what  he  learned  to  per- 
sonal profit,  and  without  je.ilousy  of  that  part  of  learning  which 
he  might  rightly  claim  as  his  own.  He  accepted  moaey  prises, 
high  professorships  with  taboratories,  because  they  helped  him- 
and  others  to  team  by  procuring  the  means  of  study.  Decora- 
tions like  die  Legion  ot  Honor,  which  would  only  aeei«dlt  his 
person  in  fiiat  world  whidi  he  avoided,  he  refnicd  with  snnplichy- 
and  withom  noise." 
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If  'IRELESS  CO.Vf /;K/i.Vt"£  — Srcrrlary  Metcalf,  of  the  De- 
partment of  Commerce  and  Labor,  has  dosignated  Jotrn  I.  W  i-.cr- 
bur>'.  president  of  the  Manhattan  Trust  Company,  of  New  York, 
as  the  ri-^irr  -cniativc  o:  t;-.,it  departmei.'  it  Ii-'trnational  Wife* 
lesi  Telegraph  Conference  {•n  he  heW  m  }!cr  ;n  on  June  28. 


LOXG-DISTANCE  WORK  — Mr.  A.  C.  Rice,  consulting  dee- 
tricul  engineer  of  Worcester.  Ma<s.,  is  at  work  on  plans  that  are 
laid  to  involve  tlie  delivetr  in  ihat  dty  of  soooo  horie^wcr 
from  a  point  (fittant  aso  miln  from  the  atf.  No  detail*  of  the 
qiterpriic  have  yet  lieen  made  public,  bnt  the  scheme  is  aaid  to 
fiontoiipitatc  the  Mribulloa  of  an  aMitkmal  65.000  bp  along 
the  luie  of  route. 


"THE  EOlSOy      i  i=  rh«  name  of  a  new  bulletin 

issued  by  the  New  Vurk  l.diion  Coinp-iny.  It  is  a  "house  organ" 
of  a  more  intimate  character  than  ustii!,  Ixing  ■ntrndeJ  only  for 
circulation  among  the  staflF  and  emploj'cs.  "It  purposes  to  foster 
a  co-operative  sentiment  between  the  various  departments  with 
regard  to  hu'iiness-getring  and  business-keeping.  It  aims  to  «- 
tablisli  ii  \>e'-,r\  in  the  minds  of  all  that  the  company  is  interested 
in  tbe  efforta  of  each  iadividoal  empUqre  toward  the  furthering 
ol  the  tawpmfu  wdftn.  ft  mtenda  to  «et  forth  impartiBlly 
the  reaidt  of  aatitfaciory  and  effective  woric  aceompliihed  is  any 
direction." 


1  HO!.!. FYS  IN  .^/'.-l/V— United  St,itPi  Consnl  R  M.  Bar- 
tlenian,  oi  Srvil'.f.  >'--ii<i--  a  report  I'rjin  the  coiisul.ir  .igcncy  at 
Cadiz  with  reference  to  the  electric  street  car  line  recently  in- 
augurated in  that  Spanish  city  by  the  Campania  Iberica  de  Elec- 
triddad  Tboouon-Hoiistoa,  of  Madrid.  The  etectr-cal  material 
came  from  tba  Uniied  Siaieit  the  enxme«  arxi  lv  nier>  frum  Italy, 
and  the  36  cara  fnoi  Saragoiaa,  Spain.  The  new  line  operates 
n  milei  of  tnchafe.  extendliif  fran  C&Hit  to  Sni  Pcmando 
and  Carraea,  the  Government  anenaL  The  aite  for  an  addiliona! 
power  lKNi*e  l>  king  prepared  with  a  view  to  tdtiniBte  cxtention 
of  tbe  IhK. 


POCKET  LAMPS  AT  THE  OPERA.— Some  enthusiastic 
Wagne rites  have  annoyed  the  orthodox  Wagneriles  at  the  Con- 
vent Garden  Open  Home,  aajt  a  London  diipatch,  hgr  niav 
podeet  electric  lampt  to  esahle  them  to  aee  the  printed  aeoce. 
Dttrinf 'the  Wagner  perfoimaiKcs  house  ii  kept  in  daihneMi, 
in  accordaiKc  with  the  ^v^ttni  prevailing  at  Bayrciiifa,  asd  the 
light  from  the  little  !an)p^  supcii-sted  a  swarin  of  fireflies.  A  pro- 
tost  w.ii  rnliTOi!  .itriiiinl  th<-  u^c  of  these  devices  and  the  niar,- 
ag£iiicjit  rcqiKstcd  tlie  ciithuiiasls  to  desist  It  is  stated  that 
dealers  in  electric  pocket  lamps  have  d  nc  a  brisk  trade  since 
the  Wagner  season  hepan  and  prices  for  these  lamps  have  toared. 

NEW  YORK  TRAl^EL.—Tht  anomit  «f  paiacngar  tralBe  hi 
Mew  Yorfc  Ctiy  nnder  cleetrieal  oondiiioiia  ii  aomelhtng  tre- 
inendons,  and  grows  rapidly.  The  report  issued  by  the  State 
Railroad  Commission  gives  the  figures  of  the  local  paucnger 

traffic  for  the  three  month*  ending  March  31,  igod  Takiilf  the 
city  as  a  whole,  there  were  a9"^J39.t6;  passengers  carried,  an 
increase  of  :c ''''T ^-5'"'.  or  14^4  per  ro:i:  In  the  e:iT:.-e  city  the 
number  of  snriace  transfers  issued  m  the  quarter  was  tji,^i^,^~,^, 
an  increase  of  10.823,871,  and  the  car  mileage  was  56,908,^16,  a 
gain  of  6,522,434-  The  surface  and  elevated  lines  have  frlly  re- 
covered the  patronage  of  which  the  oj"-:-  ;  ?  of  t'  c  Suh-.v.-v  de- 
prived them,  but  the  Subway  carried  4i^ooo/x»  in  the  qiurter. 

irrRELESS  IN  JAPAN.— It  b  aemi-offidally  stated  «at  the 
J,ipancse  Gaverament  haa  adopted  a  wireTesa  telegraph  tfUtat, 

as  the  rr^ult  of  special  investigation  which  h.-is  been  in  progreu 
since  itx».  which  is  unique  and  totally  independent  of  other 
existing  system*.  A  jpeei.-il  dispatch  from  Tokio  f  V.nv  i-'  '  r.^: 
"There  is  niilfipread  irnlisnaticin  over  the  sl.HtiiK  iU  by  ihc 
Berlin  T<igc>'!^<!t  that  Prof,  Kimura,  of  the  Impcri.al  Na\f.\.  stoic 
Rcunu-r"*  wireless  tc'.ephoiie  method.  The  .\dmiralty  officially 
denies  the  TiiC.'Wtf/fi  allegation.    It  demonstrates  that  Kiraura's 

aystcm  is  radically  different  Kimura  ten  years  ago  won  distinc- 


tion in  pure  mathematics  at  Yale.  Later  he  drveloped  the  Japa- 
nese system  of  wireless  tclegraphv  wh  i:h  contributed  tnateiiaily 
to  Admiral  Togo's  victor>'  over  Rojestvenskj-'s  fleet." 


CONDUITS  FOR  HASHVtLLE,  TENN,-Tbe  Westem 
Uniba  Td^r(*ph  ONnptqy  haa  anboittcd  plant  to  tbe  Board 

of  Public  World,  of  Nashville,  Teoo.,  for  unda^RMtnd  eondnils 

it  proposes  to  construct  for  the  reception  of  its  wires  in  the  ciQi 

acCMninit  t"".e  i nnhiit  ordin.irire.  V.ans  have  been  submitted 
10  the  ll>>,ud  by  tisc  CuiiiUcjIs.:id  Telephone  &  Telegraph  Com- 
pany, ihe  Home  Telegraph  Company.  Nashville  Railway  &  Light 
Company  anrl  the  Western  Union  Telegraph  Conspany.  By  the 
ordiiwr.i.-  tlie  Board  is  required  to  act  on  the  pl.m.'^  Vy  Jjly  i, 
I'lrfj.  V,  hether  the  Board  is  authorized  to  exercise  discretionary 
power:-  11  acting  on  the  applications  for  permits  to  build  under- 
ground conduits,  6t  whether  its  powers  in  relation  to  these  ap- 
plicatioiu  are  purely  administrative,  is  an  important  question. 
It  is  believed  that  tbe  Hotne  Telegrapb  Gampaay  will  contend 
that  the  functions  of  the  Board  as  Car  M  the  eondutt  ordnance 
is  concerned  is  pnrdy  adoiinistrativ^  and  that  therefore  it  has 
i-o  right  to  refuse  to  grant  a  permit  10  a  company  having  an 
cstabli-h.i  1  telephone  cr  telegraph  System  in  the  city,  provided 
the  Ci.rnpan.  has  t  implied  with  the  provisions  of  the  conduit 
r  hniif.  e  Tr.  -  i*  a  ge:ieral  Ordinance,  and  in  it  no  person,  firm 
or  corporation,  except  the  city  and  city  officials,  are  specifically 
designalie^ 

CENTRAL  STATION  ADVERTISING^'Ok  plans  of  the 
National  Beettk  liglht  Asaoeialiaii  lor  a  fleneral  exhibit  of 
emtcal  slalloa  adveftising  method*  at  iht  Atiaotie  CUf  cm- 
vcBtioa  in  Jcme  win  result  in  a  most  interesting  and  naefal 
display.  Promises  of  contribtttions  fiave  been  received  frtm 
a  ntjmber  of  companies  ineluding  those  in  New  Yc--r  Poiton, 
Buffalo.  Ballimore,  Portland,  Ore,  Chicago,  The  Public  Ser- 
vice Corporation  of  New  Jersey,  Brooklyn,  etc.  Mr.  John 
Craig  Hammond,  who  was  formerly  the  advertising  expert  for 
Mr.  H.  L.  Dohcrty  at  Denver,  and  did  such  good  work  there, 
has  tendered  his  services  for  the  exhibit  to  the  chairman  of 
the  committee,  Mr,  T.  C  Martin,  and  will  take  an  active  Aiic 
in  tbe  work.  Several  of  the  companies  are  sending  a  large  num- 
ber of  copies  of  their  bulletins  for  distribution  at  the  conven- 
tion, and  the  HiMadelphia  Elccttk  Company  is  prepaiiac  and 
will  Retribute  *  apedal  Atbntle  Ghy  aditkm  of  Miml  OoMMiid 
copies  for  Ac  nenl«>ii»  na  wtfl  M  for  Oe  fenml  pMk.  A 
large  number  of  tbe  eompmrics  are  send&jg  fratned  and  tttv- 
mounted  original  designs,  p'ain  and  in  color,  used  for  the 
covers  of  the  bulletins  that  aze  now  such  a  feature  of  ^e 
I  iriipaign  work  in  selling  electricity,  ati  I  i^'eM-  .vill  be  displayed  on 
the  wails,  constituting  a  veritable  art  gallery. 

OWNERSHIP  INVBSTtGATlON^h  special  cable  diapnich 
to  the  New  Yotle  Triimne  front  London,  May  12,  says;  "The 

American  experts  of  the  National  Gvie  Federation  have  been 
closely  employed  this  week  examining  the  plant  and  accounLi  of 
the  S cMth  Ixindon  tramwa\.H  under  the  c  :  tiol  of  the  County 
Council  a:id  the  several  privite  c irp.iration'.  including  the  united 
tra:ii\v]v:,  the  Suulh  &  MetT<iprI;t.in  Gci'^  a!:d  the  W'eitminster, 
Metropolitan,  City  &  London  Electric  Lighting  Companies.  The 
investigation  of  twelve  municipal  gas  and  electric  tramway  under- 
takings has  been  virtually  finished,  but  Ihe  fourth  private  gas 
company  remahts  tO  be  selected,  and  the  Dublin  United  and  the 
Bristol  tramways  under  private  control  have  not  yet  been  in- 
vestigatcdf  and  anodicr  private  Street  railway  wmpmiy  if  atil 
tnmmed.  The  preliminary  survey  wiU  be  doaad  by  die  end 
of  the  month  and  the  results  revised  by  the  built  of  Hie  eommis- 
sion  from  America.  Messrs.  Maltbic  and  Sullivan  are  not  male* 
iiig  premature  di«eIo*ttfes'.  Probably  ga<  will  be  found  cheaper 
here  th:ir.  hi  .\nir-i,M,  uli<'t!:<T  ^•,l[:pli,•d  \.\  iiiiiri'i-i:>:i!  pr-vate 
works,  but  ot'  inferior  quality.  The  eiectnc  ii  ;int  ■.vlu  iher  public 
or  private,  is  not  equal  in  elTiciency  to  the  .\n-.or:e.  n  plmt  I'he 
tramway  circuits  here  are  small  in  comparison  with  tise  Ameri- 
can street  railway  systems,  and  passenger,  fares  are  not  so  low 
for  long  distances,  although  cheap  for  short  distances." 
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RELIEF  OF  SAX  FRAXCISCO  i  FiiA.K.IPHERS  -The 
New  Vork  lelegrapher*'  Aid  Society  last  week  forwarded  ^y>o 
by  telegraph  for  the  relief  of  Oe  nwnben  «f  the  Sm  Pnndtea 
Telegraphers'  Aid  Society. 


WESTERN  GAS  ASSOCIATION.— Tht  twailjr-nintli  .mnuat 
»Nlii«  of  the  WMein  Gu.A«MdatiMi  will  be  hdd  at  the  Hotel 
Holleiideii,  Oevcliind,  fMtt,  tn  May  i6,  17  tnd  i&  Mr.  F»«l 
Do^,  tmUl  knawn  b  the  deelrk  Hghtint  field  et  St  Pkvl  Md 
cbewhen,  i>  pieddcnt 


SOCIETY  FOR  PROMi'iTiOX  OF  ENGlXEERr.WG  ED- 
UCATION.— The  tv'.:riicnr:i  ;inri;!;,l  tiiceting  of  this  society  will 
be  held  at  Ithaca,  N.  V  .  J  ■i  r  to  July  4..  afliliaiit  n  with 
ScctiOD  D  of  the  American  Association  for  ibe  Advanccineiit  of 
Scicoce.  The  imcmm  meinbcnliip  of  the  wdetgr  is  ^ool 


RESTRICTING  PLATINUM  EXPORT,— it  U  etnted  that 
the  Russian  Minister  of  Trade  and  iadustiy  ftofom  to  mnunon 
•  cowfatnce  of  whom,  ttie  report  Is  silent-^to  discuss  the  |h«- 
hibitim  of  exports  of  raw  plaUmnn,  the  inpoiitioa  of  a  doQr 
00  piatimiin  ciiportSk  and  the  estaUidimeat  of  govemncnt  woik 
for  rdioiat  flaiiBBiii. 

MEETING  OF  RAILtVAY  TELEGRAPH  ^CPFRIN- 
TENDENTS.—The  twemy-fitth  ^imua!  uitetiiig  oi  the  Asso- 
ci.iiinii  ill  R  iiiway  Telegraph  Superintendents  will  be  held  at  the 
Adams  Hotel,  Denver,  Col.,  June  31  and  22.  Papers  on  various 
topics  relating  to  the  use  of  electricity  in  the  operation  t-f  rail- 
roads will  be  read  and  discussed,  and  an  intcrestiilg  tight  <ct'U'.K 
pfOgramme  has  been  arranged  for  the  entertainment  of  the  dele- 
sales.  Mr,  P.  W.  Drew,  Milwankce,  Wis.,  is  secretary  of  the 

HBIGHOt—yft  TtptiM  dte  follow]tiK  latest  anti-metric  ffcn: 

"But  let  the  gentlemen  at  Washington  have  a  care.  Tlie  .\merican 
citizen  is  patient,  but  the  proverb  about  the  anger  of  a  patient 
Iji.TH  sli<i-,iM  ii'it  lie  iiln.iKOIi'.tT  ifiriji-ilti.-ti.  If  this  [icrniciru^  .ir.d 
nic'Mlr'-' 'mr  (i^iirni.i^i't;'.  is  tint  droppfl.  .iticl  II  ih.c  <ii-'fi05'.'.ion 
to  rM.ifi  -(.mi-  %<-ir[  of  i-i-:iiipulM>r>  mctru"  ^cgi^ l.Ttioi'.  is  not  .iban- 
doiifti,  (here  h  but  one  thing  to  be  expected.  The  engineers 
and  manufacturers  of  the  United  States  and  of  Great  Britain 
are  not  to  be  trifled  with.  The  campaign  will  be  carried  into 
the  technical  press,  into  committee,  on  the  floon  ot  both  houses 
of  legislation,  and  ctpedally  among  the  eonititiieiits  of  the  oen 
who  are  lhor^sighted  enoogh  to  pcrsiu,  aad  the  questkn  wiU 
not  be  aeltled  tmtil  it  is  settled  right." 

mPnXAPOUS  TELEPHONE  RATES,— ViadiH  that  ft 
cannot         good  service  at  the  present  ratesi,  the  Indianapolis 

Telephone  Company,  independent,  ha.s  ulscly  but  vainly  been 
striving  to  get  permission  to  make  nn  iiKrease-  In  a  typical 
"town  meeting,"  held  in  the  Citv  Hall  on  the  niglt  "i  v.t  4'h 
inst .  the  patrons  oi  the  Iniiiaiijipoli*  Telephone  Cf'nifi.my  argued 
aid  Ii  ■liTi  ii  rmphatically  and  almost  unanimous' i  ag.->inst  the 
city  Rukttig  any  changes  in  the  company's  franchise,  permitting 
an  incrcatc  in  the  rate';  now  charged.  The  Commercial  Club 
has  likewise  declared  against  any  modification  of  the  terms  of 
the  contract  or  increase  in  the  rate.  The  Commercial  Oob  re- 
solved in  favor  of  oompclitivc  telephone  service,  and  expressed 
the  bdlcf  that  the  company,  tiritk  good  mansfcment,  eodd  ac- 
compli vh  all  needful  invrovemeMi,  give  good  service  and  make 
money  at  Die  present  rates. 

INCANDESCliXr  LAMP  LEAOIXC.  IX  lflRES.—.\  pat- 
ent has  been  granted  to  Herr  Carl  Schubel  and  as<;igiicd  to  the 
Walt  Glow  Lamp  Compiinv.  uf  Vienna,  descrilmii;  a  new  method 
of  leading  in  the  wire?  of  iiioandeRent  lanu'-.  The  jpci  :  .m  n 
state  th.nt  the  prt-'  iil  nn  lh>'>d  of  iiitnjr  a  sin  ^rt  platinum  wire 
entirely  sealf-d  in  and  s<il<krfd  at  fither  end  t<,  the  leading-in 
V.IZV-  iv  Tt\>t  to  produce  tine  eraeks  m  thr  gla-^.  ;illi  »-ing  outer  air 
tr  f  ttrair  tr.Irt  the  intcriur  of  Ili<-  bnii>'  If,  '.n  the  (»ther 
h.^nd.  thr  snldering  points  are  onisidc  the  seal,  the  Icading-in 
wirr«  are  very  apt  to  bccotne  bent.   It  »  stated  that  accord- 


iiiR  to  tlif  present  invention  tins  nticctiun  is  ri'.titcly  obviated. 
The  method  onsists  in  the  use  cl  a  g'ass  bridge  soldered  to 
the  bottom  nf  tlie  I.-mp  with  a  ftec  >i>:u-e  U-iwccr.  the  ends 
of  the  bridge  and  the  lamp  bottom.  T  he  leading-in  wire  is 
sealed  in  this  bridge  and  the  soldered  joint  is  in  the  free  spaoe 
between  the  bridge  and  the  bottom  of  the  lamp. 

BNCINEBRING  LECTURES  AT  UNlVERStTY  OF  MIN- 
NESOTA—Tht  prngramme  of  lectures  delivered  before  the 

5' -  det-.ts  if  the  elei  trjcrtl  engineering  department  Of  the  Uttt- 
\cri4ty  cl  Miiiresuts,  by  practicing  engineers,  included  four- 
teen topics  t  ir  v:<:  current  Kholasti,;  \v?.r.  I  lu  ot  the  lei.ttin  ti 
have  .ilre.ids  b<(n  drlivered,  and  the  toliowing  will  be  presented 
bct'oro  tbt"  <ii:l  ii:  tlu  year:  "The  Design  and  Const-iuU' n.  of  a 
Steam  and  Hydro  Kleciric  Power  Plant,"  by  Mr.  Geo.  A.  Damon; 
"Underground  Conduit  and  Cable  Systems,"  by  Mr.  S.  G.  Mc- 
Meen;  "The  Design  of  the  Engineering  Features  of  a  Large 
Modem  Office  Building."  by  Mr.  Chas.  L.  Pillsbur)-;  "The  Cost 
Estimation  and  Installation  of  the  Eagiaeeripg  Features  of  a 
Large  Modem  Olfiec  Builda«'*  by  Ifr.  A.  L  AbboH.  Those 
who  previously  delivered  toetines  are  Messrs..  E.  P.  Burch.  J. 
M.  S.  Waring,  Lee  H.  Parker,  A.  a  Wesafing,  E.  a  Cnh, 
J.  A.  Stewart,  Chas.  E.  Downton,  Tnimasi  Kbhaid,  J.  R.  Cra* 
vath  and  Prof.  C.  F.  Burgess. 


ELECTRICAL  STUDV  IN  BELGIUM— VnWtd  States  Con- 
sul-Genera RL+iMjvcIt  states  that  in  OctoiJer,  1906,  there  will  be 
placed  at  the  disposition  of  Belgians  the  Laboratory-Museum  of 
Electricity  of  Bruisels.  built,  equipped,  and  will  be  offered  to  the 
public  by  Robert  Goldschmidt,  of  Brussels.  The  object  of  this 
work  is  the  development  and  extension  of  the  use  and  applica- 
tion of  electricity  in  Belgitnn  by  practical  experimental  instriK- 
tion.  The  institmion  wiU  eontain  all  kinda  of  deetrical  tnodds 
and  appljanecSi  whidi  may  be  freely  handled  for  study  and  ex- 
periment. Ifodcls  and  apparatus  win  be  conveniently  placed  at 
the  disposition  of  the  public  upon  separate  tables,  and  m.iy  be 
connected  with  the  electric  current  at  will. ,  For  ex.tmple,  a  pcr- 
:-on  dev-r:tig  to  )aill:li;iti/e  himself  with  runiims  -in  electric  tr.iiii- 
way,  will  liiid  n.  ef.i:'.;ile:(,  tiiodcl,  ah-mt  ten  inches  long,  ot  an 
electne  car,  which  he  may  freely  liaiidle  for  exammation,  and 
operate  upon  the  dinr..ni!tt%-e  rai'.s.  Reduced  models  ot  every 
part  of  an  electric  tramway  system,  various  dynamos,  etc.,  are 
to  be  found  in  the  museum.  Mr.  Goldschmidt  hopes  to  extend 
the  knowledge  of  the  great  poasibifilles  of  dectiidty  tbroo^ 
these  practical  methods^ 

EXHIBITORS  AT  ATLANTIC  C/rVv-The  fottowing  ex- 
hibilwrs  have  already  secured  space  <m  young's  Pfer  at  Adantie 

City  for  the  coming  convention  of  the  National  Flecirie  Light 
.\5s0ciati0n :  Illuminating  Engineering  PnM!shi-i>;  Company, 
-\merica:i  Electric  Heater  Company,  Atlantic  City  Compary, 
.\tnerica:;  \  ihrator  Company,  Sangaiiio  Electric  Company, 
.\mcricaii  Itv-tnmu'nt  Company,  American  Circular  Loom  Cenii- 
pany,  Curtis  .Xilvertising  Companv,  Etrcfrie  Storage  Battery 
Company,  H  W  .lohnS-Manville  Conipain,  Grtiera!  Slor.iKC  B,i:- 
tery  Company,  Stanlcy-G  I.  Electric  Manufacturing  Company, 
Simplex  Electric  Healing  Company,  EtecmicAL  Worij>,  Dear- 
born Drug  &  Chemical  Works,  Addressograph  Company,  Allis-  j 
Chalmers  Company,  Th*  Eitctntal  Review.  The  Phelps  Com-  ' 
pany.  The  Centni  Station,  Somhem  Exchange  Company,  Stand-  ! 
ard  Vitrified  Condint  Company,  Automatic  Refrigerating  Oun-  | 
party,  Wagner  Electric  Uannbctnring  Company,  Beck  namiilg  ' 
Lamp  Company,  Standard  Paint  Company.  Metropolitan  Engi- 
neering Company,  Westinghouse  PublisI  uir  Dei'artmcrit,  Fed- 
eral Electric  Company,  A.  F.  Moore,  ,Mayer  &  F,ii«  11ml  Co. 
(Electric  Service  Sinnly  Company),  General  Kleotiic  Co-tL;janv, 
Excello  .^rc  Lamp  Company.  Oneida  Com:!;uinty,  Fort  \Va>tie 
Electric  Manufacturing  Compniv,  John  I.  (ili-ason,  The  Phila- 
delphia F.Ifciric.nl  k  Manufacturing  Company,  Niagara  Tacho- 
meter tc  Instrument  Cnmpany.  TllfS  represents  a  total  of  6340 
sq.  ft.  As  .1  matter  of  fact,  this  is  almost  all  the  available  space, 
and  some  right  concerns  are  now  negotiating  for  the  two  small 
booths  left.  It  is  thus  evident  that  the  exhibit  will  be  unusual  It 
large  and  intercsiing. 
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Fic.  i.-LooKiNc  Down  r«OM  Cliff  Above  Dam  at  Tknton  Falls. 


The  Hydro-Electric  Developments  at  Trenton 
Falls,  N.  Y. 


HE  waters  of  the  Canada 
lakes  in  the  Adirondacks 
of  \cw  York  St.iie  find 
(heir  way  to  the  Mo- 
hawk River  through  tv\o 
streams  known  as  the 
East  and  West  Canada 
Creeks.  The  former 
empties  into  the  Mo- 
hawk at  East  Creek  and 
the  latter  at  Herkimer. 
The  West  Canada  Creek 
is  the  larger,  and  near 
the  village  of  Trenton 
Falls  it  has  a  de.?cent  of  nearly  300  ft.  in  less  than  a  mile.  It  is 
at  this  place  that  the  8.000-hp  hydro-electric  station  of  the  Utica 
Gas  &  Electric  Company  is  located. 

THE  DAM. 

The  dam,  which  is  shown  in  Figs.  2  and  3,  is  a  concrete 
structure  of  the  gravity  type,  300  ft.  long  and  60  ft.  high, 
built  across  the  Creek  on  the  arc  of  a  circle  having  a  radius  of 


Fia  2.— raw  or  dam  moM  iailway  lutiDGE. 
800  ft.,  at  a  point  about  three-quarters  of  a  mile  distant  from 
the  power  house. 

Eight  60-in.  cast-iron  pipes  are  built  into  the  dam  near  the 
bottom,  two  of  which  sifpply  the  pipe  line  feeding  the  turbines 
now  installed,  two  for -the  supply  of  a  second  pipe  line  when 
the  power  house  is  extended,  and  four  to  assist  the  waste  weirs 
in  carrying  off  the  excess  water  in  times  of  extreme  floods. 
All  of  the  60-jn.  pipes  are  equipped  with  cast  iron  sluice-gates 


hanng  bronze  guides  and  are  operated  from  the  lop  of  the  dam. 

The  flood  water  weirs  above-mentioned  are  two  in  number, 
one  bemg  built  at  right  angles  to  the  dam  and  close  by  it  on  a 
rock  shelf  on  the  east  bank  of  the  stream,  the  other  forming  a 
part  of  the  dam  proper.  The  first  weir  or  spillway  mentioned  is 
160  ft.  long,  the  crest  being  9  ft.  lower  than  the  top  of  the 
coping  on  the  dam.  The  second  weir  is  100  ft.  long  and  its  crest 
is  two  feet  higher  than  the  crest  of  the  former. 

By  this  construction,  the  waste  of  flood-water  in  the  reservoir 
will  flow  over  the  spillway  first  mentioned  through  a  rock  cut 
around  the  dam  to  the  Creek  below  until  the  water  flowing 
over  ip  is  two  feet  in  depth,  when  the  spillway  on  the  dam  will 
come  mto  action  and  both  weirs  will  then  carry  the  waste  water. 
The  first  weir  mentioned  can  be  provided  with  flash  boards,  so 
that  the  level  of  the  water  in  the  reservoir  can  be  raised  two 
feet  during  the  dry  season. 

Both  the  dam  and  the  weir  on  the  dam  are  capped  with  heavy 
stone  coping  securely  held  by  dowel-pins,  while  substantial  stone 


Fia  3. — CROSS-SECTION  OF  CONtTKETE  DAli. 

wing  walls  are  constructed  on  the  downstream  face  of  the  dam 
to  confine  the  flood  water  withm  the  limits  of  the  spillway  and 
thereby  protect  the  face  of  the  dam  from  injury  due  to  debris, 
etc.,  in  time  of  floods. 

THE  PIPE  LIKE. 

The  conduit  which  conveys  the  water  from  the  reservoir  to 
the  turbines  in  the  power  house  is  84  in.  in  diameter  and  about 
.^.700  ft.  long.    It  is  connected  to  the  two  westerly  60-in.  pipes 
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in  the  dam  by  means  of  a  60  bjr  60  by  84-in.  cait-iron  Y  piece  anJ 
two  60-in.  ^te  valves  enclosed  in  a  gate  house,  the  latter  being 
used  to  control  the  flow  of  water  in  the  pipe  line. 

The  long  pipe  is  composed  of  wooden  stave  and  steel  plate  pipe, 
the  major  portion  of  its  length  being  constructed  of  Texas  pine 
staves  securely  held  in  position  by  round  iron  bands,  and  joined 
to  the  steel  pipe  2,900  ft.  from  the  dam  (see  Figs.  4  and  5). 

Twenty  wooden  staves,  each  2}i  in.  thick,  sawed  on  radial  lines, 
are  used  in  forming  the  circumference  of  the  Sj-in.  diameter 
circle,  the  lumber  being  the  best  of  its  respective  kind  that 
could  be  obtained. 

The  steel  pipe,  which  is  about  800  ft  long,  is  built  up  of  plate 
var>-ing  from  in.  to  in.  in  thickness,  and  thoroughly  coated 
inside  and  out  at  the  mill  with  hot  asphalt  pitch.  AH  con- 
nections of  plate  are  made  with  lapped  joints,  the  circumferrn- 
lial  scams  being  single  riveted,  while  the  longitudin.it  seams  arc 
double-riveted  (Fig.  6).  .Ml  pipe  constructed  of  J4-in.  material 
is  stiffened  by  means  of  angle  irons. 

The  wooden  stave  pipe  is  built  on  a  light  descending  grade. 


flow  of  water  to  each  turbine  is  controlled  by  a  48-in.  gate 
valve,  the  arrangement  being  such  that  any  or  all  valves  can  be 
operated  simultaneously  by  hand,  or  by  power  furnished  by  a  Pel- 
ton  water  wheel. 

The  penstocks  to  the  turbines,  the  pipe  line  and  receiver 
are  all  equipped  with  valves  to  assist  in  relieving  any  excess 
pressure  which  might  come  on  them,  and  the  main  pipe  line 
is  provided  with  a  number  of  air  inlet  pipes  to  allow  for  the 
escape  or  intake  of  air  when  the  line  is  being  filled  or  emptied. 

HYDRAULIC  AND  ELECTRICAL  MACHINERY. 

The  turbine  units  are  six  in  number,  four  driving  the  large 
generators  and  two  furnishing  power  to  the  exciter  dynamos, 
as  shown  in  Fig.  7.  The  former  units  are  of  a  Fourneyron  or 
out-flow  type,  the  water  from  the  wheel  runners  discharging 
into  a  draft  tube.  They  have  vertical  shafts  (Fig.  8),  Porter- 
.Mlen  hydraulically-operated  governors,  and  are  direct  connected 
to  the  generators.  They  have  a  rated  capacity  of  2,000  hp  at 
full  gate  opening  when  working  under  264-ft.  head. 

The  exciter  turbines,  which  arc  of  the  Girard  type,  develop 
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and  it  winds  in  and  out  along  the  west  bank  of  the  Creek 
throughout  its  entire  length,  .\fter  its  junction  with  the  steel 
pipe,  the  grade  becomes  much  greater  and  the  pipe  continues  in 
a  straight  line  for  several  hundred  feet  to  a  standpipe  84  in.  in 
diameter  and  about  200  ft  in  height,  which  is  built  into 
the  supply  conduit  to  relieve  any  pressure  in  the  line  caused 
by  extreme  load  conditions.  This  standpipe,  which  is  covered 
with  shingled  casing  having  a  well-shaped  cupola  at  the  top,  is 
ao  ft  higher  than  the  dam. 
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Jw't  after  parsing  the  standpipe,  the  penstock  descends  along 
ihe  rjjff  at  a  »li.irp  angle  to  a  reservoir  near  the  power  house.  IJ3 
ft  Ik-1<iw  the  tnp  of  the  bank.  The  reservoir  is  anchored  en  con- 
crete foundations  )ii<^t  outside  the  wr^t  wall  of  the  power 
li'MKr.  It  ii  provided  with  fuur  84-in.  outIrt<i.  e.ich  of  »hich  de- 
ti\rrs  water  to  a  turbine    ulieel  under  a  hc.-id  of  jijj  ft.  The 


c 


Dam,  Pipe  Line  and  Power  House. 

lOQ  hp  at  full  gate  opening  when  operating  under  the  abo\-e- 
mentioned  head.  They  also  have  vertical  shafts,  direct-connected 
to  the  dynamos,  the  speed  regulation  being  under  hand  control- 
The  supply  pipes  of  each  exciter  turbine,  which  are  twelve 
inches  in  diameter,  are  attached  to  the  penstock  of  the  units 
nearest  them,  the  flow  of  water  being  controlled  by  a  gate  valve 
operated  by  hand  power  only. 

The  main  generators  are  alternator*  rf  the  internal  revolving- 
field  type,  producing  three-phase  current  at  2,300  volts,  and  60 
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cycles  when  the  field  is  rotating  at  360  revolutions  per  min- 
ute. The  exciter  dynamos  are  i2S-volt  machines  and  revoU'c 
normally  at  750  revolutions  per  minute.  • 

The  stvitch-Uiard  (Fig.  10)  is  of  the  usual  type,  having  a 
marble  p.'uiel  f'^r  e.'i<.ii  of  the  hrge  units  .ind  one  panel  for  the 
two  exciter  unit«.    It  also  contains  separate  high  and  kiw-tension 
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feeder  panels.  The  potential  of  the  current  leaving  the  low- 
tension  feeder  panel  is  stepped  up  to  23,000  volts  by  air-cooled 
transformers,  from  which  the  current  passes  to  the  high-tension 
feeder  panel  out  of  the  building  through  the  lightning  arresters 
located  in  a  separate  building  (Fig.  9)  near  the  power  house, 
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and  finally  along  the  transmission  line  to  the  sub-station  in  Utica, 
12  miles  away. 

TBI  POWEJl  ROUSI. 

The  power  house,  which  is  situated  in  a  rocky  gorge  slightly 
more  than  too  ft  in  width  and  varying  from  125  to  150  ft.  in 


dam  w.ts  built.  First,  the  pipe  line  enters  the  dam  40  ft.  below 
the  surface  of  the  water,  and  anchor  ice  does  not  sink  to  the 
level  of  the  pipes.  Second,  ihe  crest  of  the  spillway  which  car- 
ries surplus  water  around  the  ends  of  the  dam  is  2  ft.  lower 
than  the  spillway  on  the  dam,  and  a  strong  current  is  thus  es- 
tablished which  carries  the  anchor  ice  around  the  end  of  the 
dam,  and  far  away  from  the  pipe  line  intake,  which  is  on  the 
opposite  side  of  the  stream. 

At  Utica  there  arc  two  modern  direct-connected  steam  sta- 
tions, with  a  total  capacity  of  8,000  hp,  which  can  be  started  at 
once  in  case  of  interruption  of  the  transmission  lines  from  Tren- 
ton Falls.  The  last  steam  unit,  which  was  installed  last  fall, 
is  a  3,000-hp  steam  lurbme  and  Bullock  generator  of  same  ca- 
pacity, furnished  by  the  Allis-Chalmers  Company. 

EXTENSIONS. 

The  company  proposes  at  once  to  add  8,000  hp  to  its  Trenton 
Falls  station,  bringinK  its  capacity  up  to  16,000  hp,  and  also 
develop  its  water  power  at  Prospect,  about  one  mile  above 
Trenton  Falls  dam.  At  Prospect  a  plant  having  a  capacity  of 
6,500  hp  will  be  built,  and  at  Enos  on  the  Black  River,  nine  miles 
from  Prospect,  the  company  will  build  a  station  having  a  capacity 
of  3,000  hp;  thus  the  company  will  possess  a  grand  total  of 
25,500  hp  in  hydro-electric  generators 

TEiuirro«y  sedved  by  the  company. 

The  territory  served  by  the  company  lies  mainly  in  the  Mohawk 
Valley  in  Oneida  and  Herkimer  Counties,  and  includes  the  cities 
of  Utica  and  Rome  and  the  villages  of  Trenton,  Oriskany,  Whites- 
boro,  Yorkville,  New  York  Mills,  New  Hartford,  Washington 
Mills,  Willowvale,  Chadwicks  and  Deerfield,  in  Oneida  County. 
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depth,  is  a  well  appointed  building  in  all  respects.  It  is  32  ft. 
wide  and  128  ft.  long  inside,  and  around  Ihe  skeleton  steel  frame- 
work are  built  walls  of  Govemeur  marble,  while  the  interior  is 
trimmed  with  white  and  brown  enamel  brick  to  the  window 
sills  and  above  this  point  with  cream  pr^^srd  brick  to  the  roof. 
It  is  furnished  with  a  lo-ton  traveling  crane  for  convenience  in 
handling  any  part  of  the  hydraulic  or  electrical  machincr>'.  A 
view  of  the  interior  of  the  power  house  is  shown  in  Fig.  12.  The 
lurbmes  are  all  below  the  granolithic  floor,  in  separate  wheel 
pitt. 

One  important  feature  of  the  plant  is  there  is  no  trouble  fnmi 
anchor  ice,  due  to  two  precautions  uhich  were  taken  when  the 


and  the  villages  of  Frankfurt,  llion,  Mohawk,  Herkimer  and  the 
city  of  Little  Falls,  in  Herkimer  County. 

The  entire  development  was  designed  by  Mr.  W.  A.  Bracken- 
ridge,  consulting  engineer,  Niagara  Falls,  N.  Y..  and  the  work 
carried  out  under  his  direction.  The  general  contractors  for  the 
work  were  the  Utica  Gas  &  Electric  Co.,  for  the  power  house  and 
transmission  line;  the  Warrcn-Bumham  Company,  Utica.  for  the 
dam  and  power  house  foundations :  the  T.  .^.  Gillespie  Company, 
of  New  York  and  Pittsburg,  for  the  Sj  in.  pipe  line;  the  I.  P. 
Morris  Company,  Philadelphia,  for  the  hydraulic  machinery,  and 
the  General  Electric  Company,  Schenectady,  for  the  generators 
and  swilrhlxMird 
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Electrical  and  Mechanical  Equipment  of  the 
New  Engineers'  Club  Building,  New  York. 

XliE  new  club  house  now  being  built  in  West  Fortieth  Street, 
New  York  City,  and  which  is  to  be  the  home  of  the  Engi- 
neers' Club  of  that  city,  will  be  provided  with  an  electrical 
and  mechanical  installation  well  in  keeping  with  the  commodious 
and  luxurious  accommodations  which  the  architect's  designs  will 
provide  for  the  members.  It  embodies,  moreover,  a  number  of 
ideas  which  have  not  been  tried  to  any  considerable  extent  in 
buildings  of  a  similar  character,  but  which  it  was  concluded 
would  produce  guoa  results  111  tnis  case. 

As  will  be  seen  from  Fig.  i,  the  architectural  features  of  the 
club  building  provide  a  simple  but  dignified  ornate  exterior,  and 
the  interior  will  be  equalled  by  but  few  buildings  of  a  similar 
character  in  this  country.  The  location  on  the  south  side  of 
Fortieth  Street  gives  a  northward  outlook  upon  Br>'ant  Park 
and  affords  an  advantageous  view  of  the  magnificent  New  York 
Public  Library. 

The  first  floor  of  the  building  will  include  the  vestibule,  recep- 
tion rooms,  administration  office,  coat  room,  grand  stairway, 
foyer  and  main  hall,  in  which  latter  will  be  three  efectric  ele- 
vators and  at  the  extreme  rear  of  this  floor  will  be  the  main 
cafe  and  grill  room.  On  the  second  story  the  large  clubroom  will 
be  in  the  front  of  the  building  and  the  library  will  be  in  the  rear. 
On  the  third  floor  there  will  be  the  billiard  room  in  front  and 
the  remaining  space  will  be  given  up  for  the  committee  rooms 
and  card  rooms.  The  next  six  stories  will  be  devoted  to  bed- 
rooms and  immediately  above  the  bedroom  floors  will  be  the 
breakfast  room,  serving  room  and  two  private  dining  rooms  with 
a  large  reception  room  adjoining. 

The  banquet  room  will  take  up  practically  the  entire  eleventh 
story,  and  the  twelfth  story  will  be  entirely  given  over  to  the 
Service  work.  On  this  latter  floor  will  be  the  cooking  range, 
plate  warmer,  dish  washer,  steam  tables,  etc,  all  of  which  require 
Service  from  heating,  ventilating  or  power  systems  throughout 
the  building. 

The  front  portion  of  the  roof  will  be  devoted  to  a  roof  garden 
and  at  the  rear  will  be  the  laundry  and  a  room  in  which  will  be 
located  some  of  the  machinery  used  in  connection  with  the  ven- 
tilating system. 

In  the  basement  will  be  the  general  toilet,  barber  shop,  stew- 
ard's office,  storerooms,  etc.  In  the  sub-basement  the  machinery 
for  the  operation  of  the  lighting,  heating  and  refrigerating  plant 
and  elevator  equipments,  and  also  a  portion  of  the  ventilating 
machinery  will  be  installed. 

There  will  be  two  water-tube  boilers  set  in  batterj',  each 
having  approximately  200  hp  capacity.  These  be  located  in 
the  rear  end  of  the  sub-basement.  A  coal  storage  room  adjoin- 
ing the  boiler  room  has  been  provided  and,  in  addition,  an  even 
larger  room  in  the  front  of  the  building  for  the  storage  of  coal 
in  quantity. 

The  boilers  are  connected  by  a  steel  plate  flue  and  breechings 
with  the  steel  smokestack,  which  passes  up  the  rear  of  the  build- 
ing. The  smoke  connections  will  be  provided  with  a  hand  dampA 
at  each  up-take  from  the  boilers.  In  addition  there  will  also  be 
a  balanced  swinging  damper  in  the  main  connection.  Titis  will 
be  operated  by  shafting  controlled  by  a  Locke  automatic  damper 
regulator.  Each  boiler  will  be  equipped  with  an  injector  for 
feeding. 

The  power  and  exhaust  piping  will  be  briefly  as  follows ; 
Branch  connections  will  extend  from  the  steam  drums  of  each 
boiler  to  a  main  high-pressure  line,  and  from  the  latter  there 
will  run  a  main  line  to  the  engine  room  connecting  with  the 
high-pressure  distributing  header  for  the  engines.  There  are  sep- 
arate high-pressure  branch  connections  going  to  each  engine, 
with  long  sweep  bends  instead  of  fittings. 

A  branch  main  will  be  run  from  the  high-pressure  line  near 
the  boilers  and  will  connect  with  all  the  steam  pumps,  the  moist- 
*ning  apparatus,  the  kitchen  and  laundry  service,  the  hot-water 
t>nks,  refrigerating  apparatus,  heating  apparatus,  air  compressors, 
Mwagc  ejectors,  vacuum  system  exhauster,  reducing  valves,  etc. 


1031 

All  individual  power  branches  are  run  from  the  top  of  the 

main. 

The  low-pressure  steam  and  return  piping  of  the  heating  sys- 
tem has  been  so  designed  as  to  give  the  proper  circulation  of 
steam  under  a  one-pound  pressure  at  the  reducing  valve.  The 
steam  lines  for  supplying  the  tempering  coils  of  the  ventilating 
apparatus  will  be  carried  individually  from  the  boiler  room  and 
will  be  under  separate  control. 

There  will  be  three  electrical  generating  sets  in  all,  as  shown 
in  the  sub-basement  plan  (Fig.  3).  Each  of  the  engines  will 
be  protected  by  a  Cochrane  vertical  type  steam  separator  in  the 
branch  pipe,  and  the  drip  connection  from  these  generating  sets 
will  be  through  automatic  discharge  traps  to  the  high-pressure 
receiver  of  the  muffler  tank.  The  high-pressure  steam  distrib- 
uting header  will  be  18  in.  internal  diameter  and  its  drip  outlets 
at  the  bottom  will  discharge  into  the  receiver  of  the  muffler 
tank  in  the  same  manner  as  those  from  the  engine. 

The  heating  and  ventilating  apparatus  and  the  kitchen  ap- 
paratus, moistening  apparatus,  etc.,  will  be  protected  by  pressure 
reducing  valves.  A  back  pressure  valve  will  be  installed  on  the 
main  exhaust  pipe.    The  heating  apparatus  will  have  a  lo-in. 
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exhaust  connection  and  will  be  protected  by  a  grease  extractor 
and  provided  with  a  valve. 

All  of  the  rooms  in  the  building  will  be  warmed  by  direct 
radiation,  the  heating  system  being  designed  to  provide  a  tem- 
perature throughout  of  70"  F.  in  zero  weather  with  a  steam 
pressure  not  exceeding  5  lb.  in  the  heating  main.  There  will  be 
about  328  radiators  and  heating  coils  aggregating  9,600  sq.  ft. 
of  heating  surface  in  all.  The  system  selected  for  this  building 
is  so  arranged  that  either  live  steam  at  reduced  pressure  or  ex- 
haust steam,  or  a  combination  of  both  may  be  supplied  to  all 
radiators  as  well  as  the  tempering  coils,  hot  water  tanks,  etc. 

The  ventilating  system  will  supply  fresh  air  throughout  the 
building  in  general,  and  in  all  the  important  rooms  direct,  the 
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that  of  forced  air  prupelled  by  centrifugal  fans 
;  over  tempcriqg  ccili.  A»  alr^dy  mentioned,  Titiued  air 
wit     fiowved  by  eeatrifuasl  exhaiut  fan. 

la  order  lo  simiilify  the  equipmente  and  to  reduce  the  siae  of 
the  air  duet*  odierwiie  required,  the  buttdtnf  as  a  vrtiole  has 
been  treated  as  though  it  consisted  of  two  separate  structures 
the  "upper"  and  the  "lower,"  and  the  ventilation  of  each 
part  has  been  taken  up  as  a  ■iqiaraic  [.roblc-.-;:.  An  ir.i.icpcndent 
equipment  of  blower  and  oxhaiivt  :aiis  will  be  snsulkd  in  the 
si:b-h.i-.f:f.eiL'.  for  ;hc  Iri.wr  liali,  ar.ii  a  similar  equipment  in  the 
niathiiwry  n  oni  on  the  roof  will  serve  for  the  upper  half  ot  the 
building 

The  fan  supplying  air  for  the  lower  stories  will  be  located  in 
the  sub-baseracnt  and  will  have  a  blast  wheel  of  6  ft  diameter 
and  3  ft  6  in.  wide.  The  exhaitft  fan  for  the  lower  Uoriei  will 
b*  of  Hk  aanM  dimtoaioni  na  At  Untmr  fan.  Tha  unier  atoriaa 
wPl  In  yiovided  for  in  a  iteiar  mnncr  wMi  a  Mower  tm 
and  an  exhanit  ftn  located  fn  the  mHMnfOf  nam  en  dM  root 
The  dimrnsion  of  the  bins;  v.  ha-'.  of  these  fan*,  howevcT,  wilt  be 

5  ft.  8  in.  diameter,  anJ  .)  i;.  wide. 

To  insure  positive  and  independent  vi  r'.'.i.aii  for  certain 
ronrTT:,  '.here  will  b«  installed  in  th^,  sub-basciiient  a  Mast  wheel 
exhaii«t  fan  4  ft  6  in.  in  di;";nictcr,  for  removing  tVi?  air  itor.i  the 
engine  room,  sub^basement  and  certain  toileu  on  the  various 


and  with  not  over  12  gal.  of  water  per  minute  at  70*  F.,  or  cor- 
reapoodioctjr  less  water  at  a  cooler  tempeatan  in  winter  weather. 
TWa  nachiiw  will  be  cainUe  of  eooUng  JO  gal.  9f  brina  from 
10*  to  e*  F.  per  ninnle.  It  will  be  provided  widt  (b*  naual  eon- 
denier  and  briae  cooler  and  absorber,  also  an  anrnumta  dree^ 
acting  pump  of  lO-in.  stroke  and  3$^-ia  diameter  cylinder,  and  a 
duplex  circulating  brine  pump.  A  brine  tank  will  have  a  storage 
capacity  of  .','J(:k>  gal. 

The  engineer'.-;  designs  and  spec.r.cif.om  for  the  power  plant 
called  for  three  ?tcam  engines  of  suit.ibic  design  for  Jiiiot  con- 
nection to  engine  lypc  generators.  Through  the  generosity  01 
the  Aliis-Chalmers  Company  and  the  General  Electric  Com- 
pany all  three  of  the  generating  sets  will  be  furnished  the  club 
without  charge. 

In  this  connection  it  should  be  stated  that  the  generosity  of 
manniacturera  tins  not  eon&Md  to  engine  and  dymuno  bnilders 
aloD^  bat  extended  abo  10  the  Mamfaeturers  of  the  boikrv 
elevators  and  other  Items  of  eqnipmeiit  for  this  building,  the 

boiler?  being  siven  outright  by  the  Babcock  &  Wilcox  Company 
and  the  eleviitors  furnished  at  cost  by  the  Otis  Company. 

The  working  steam  pressure  at  which  I'r.c  bulcr-,  will  he  opcr 
ated  was  changed  to  125  lb.  to  accommodate  the  l'.;rbine  set  tu 
be  referred  to  later. 

The  two  sa-kvn  units  wiii  be  given  the  club  by  the  Allis-Cbal- 
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floors.  In  the  machiner>-  room  on  the  root  there  will  also  be  an 
exhaust  fan  of  4  ft.  diameter  for  the  removal  of  the  air  from 
the  kitchen,  kitchen  service  rooms  and  the  toilets  on  the  upper 
ilooci.  Each  ona  «<  {he  bknrer  and  enfamsl  fm  will  be  drivan 
bgr  a  moior  on  aa  extension  aub-baae,  and  comncied  directly 
br  a  flexible  coupling  with  tha  shaft  of  the  fan.  BoOi  die  motors 
and  the  Cms  wilt  be  provided  with  ring  oil  bearings. 

In  all  there  wID  be  WS  K-  ft  »f  heating  surface  in  the  tem- 
pering coi'i  for  the  blower  fan  in  the  ijb-base.Tent  and  762  .sq. 
fL  m  the  coils  of  the  roof  blnwe;  Un.  la  each  case  the  ircbii 
air  will,  after  leaviriR  the  eoiJs,  pass  through  a  filter  before 
being  supplied  to  the  interior  of  the  building,  A  thermometer 
will  be  placed  in  each  fresh  air  chamber  and  in  each  main  tem- 
pering air  duct.  .\iso  one  wet  and  dry  hydrometer  will  be  placed 
in  each  main  fresh  air  duct. 

In  such  •  duh  building  no  small  amoimt  of  attention  must  be 
given  to  Ifaa  qnettion  of  nhigetalioa  and  proper  storage  of 
snpplica,  and  aa  in  a  hotel,  adevisle  facilities  fcr  canyiag  ea 
this  end  of  the  business  must  be  provided.  For  tMs  ^labdlalion 
the  Carbondale  Machine  Company  is  furnishing  an  absorption 
exhaust  Steam  refrigeraiiDg  machinery  capable  of  cooling  1,168 
cii  M  t  r  ii  n  i.i'i  r  I  '  \  space  to  an  average  timperature  of 
j8*  F ,  when  uiing  exhaust  steam  not  over  i  10  3  lb.  pressure, 


mers  Company  and  will  each  consist  of  a  CbfUas  type  simple 
horizontal  engine  direct-connected  10  a  BuUock  tjpO  ceaentOr. 
The  speed  at  wliicfa  they  will  ran  ia-ias  r^ua.  Thaaa  units  will 
be  identical  exe^  abut  one  will  be  right-hand  and  the  otfier 
leit^haad. 

■The  75-lcw  unit  will  be  donated  by  the  General  Electric  Com- 
pany, and  will  consist  of  a  Curtis  .steam  inrbir.e  designed  to 
operate  non-condensing,  and  to  run  ai  a  speed  of  2,400  r.p.m. 

i  hc  generator  will  be  directl>  comucted  to  the  extension  of  the 
shaft  of  the  turbine,  the  complete  unit  being  assembled  on  one 
cast-iron  base  and  set  horiiontally. 

All  three  of  the  generators  will  be  compound-wound  for  245 
volts  at  full  lo.id  current,  and  they  will  furnish  current  to  a 
mixed  motor  aitd  lighting  load  thtoughout  the  building.  Tm 
rotaiy  balancing  sets  ca^  ctxaialtni  of  tmo  compouad-^amuid, 
lao-volt,  dinet^irenl  genccalon^  mounted  upon  a 
base  and  direct<«ouplcd.  will  be  installed  in  die  engine  toem. 
Each  of  the  machines  in  these  two  sets  will  hnvc  a  fnll  load 
cm  lesit-carrying  capacity  of  40  amp. 

Tne-e  balancing  sets  will  be  used  to  furnish  current  to  the 
acutrai  of  the  three-wire  lighting  system.  The  balanced  portion 
of  the  current  will  be  taken  care  of  by  the  main  gerterators 
directly,  and  one  or  both  of  the  balancers  will  furnish  any  excess 
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■01  curri-iit  whuli  mij  bo  rrfjuirtd  by  either  side  "^f  the  '■ystcm, 
and  tilus  maintain  the  neutral  wire  u  a  potential  midway  between 
the  outside  wins. .  Each  tMlaacer*  Mt  will  be  pfovidcd  witb  a 
b«ck<<iOimccted  rbeotUt  wiiiclt  wOl  be  nowucd  qd  the  •witdi- 
ixierd  end  the  narter  for  each  set  trill  he  mouoted  on  a  small 
independent  pmel  placed  near  the  balancer. 

The  main  switchboard  will  be  set  in  an  opening  in  the  engine 
room  wall,  thus  saving  coosiderabte  valuable  space  in  this  room. 
The  front  will  face  the  enfincs  and  the  rear,  which  will  be 
protected  hf  fire-proof  doors,  will  be  accessible  from  the  sub- 
basement  passage,  as  shown  on  the  plan  herewith.  This  switch- 
board will  consist  of  seven  while  marble  fj  in.  bevel  sided 
panels,  each  -2  ni.  hiyii  and  i'  .-  in.  thick.  The  ji.it'cb  ui.l  In- 
as  follows:  three  generator,  one  toul  output.  ■  iif  ii|  jaiuer,  one 
lighting  feeder  and  one  power  feeder  panel.  A  sMb^canti.il  angle 
iron  frame  will  support  these  seven  panels  and  the  front  of  the 
board  will  be  finished  at  the  top  and  bottom  with  a  white  marble 

molding  4  i:i  (Jc  p.  At  the  bottom  ur.iJor  the  nio!  ling  wi'A  be 
a  silb-hri'-L-  ui  ;na:blr-  ilab".  eight  inches  in  \vid;h.  iini^hcd  ujalch 
the  bor,r<1. 

The  eiju.-Ji.'rr  pane)  will  be  equipped  with  two  overload  alarms, 
one  being  for  each  balancer.  These  alarms  will  consist  of  a 
•ingle-pole  circuit-breaker  of  the  overload  type  with  the  current 
opening  switdi  omitted.  The  spring  plunger,  which  ordinarily 
seizes  to  open  the  breaker  wlien  chc  liitch  Is  liberated  by  1:ie 
action  of  the  plunger  11)  the  solenoid,  is  to  be  cxteiid>:(i  back 
through  the  end  of  the  spring  chamber,  and  will  be  equipped  with 
an  insulated  metal  ring.  Two  spring  dips  with  binding  posts 
for  bell  wire  will  be  icciued  in  such  a  manner  that  when  the 
arm  of  the  overload  alarm  ti  liberated  by  an  overload  the  (pring 
plunger  will  f)y  out  and  the  metal  ring  will  make  contact  with 
each  side  of  the  clips  md  ihui  instead  cii  cutting  the  balancer 
out  of  circuit  an  alarm  will  be  given  and  the  attendant  will 
then  adjust  the  load  property,  the  balancer  being  designed  to 
cany  aiicfa  overload  as  it  might  be  subjected  to  for  the  period 
reqtiired  for  recti^ng  the  excessive  unbalaoce. 

The  power  panel  will  have  nine  twr.-pcle  feeder  jwitelirs  nntl 
Mso  three  ^oo-auip.,  ^ingie-pote,  doubie-throw  switches.  The 
function  of  these  latter  switches  is  to  connect  the  three  banks 
of  feeder  switches  immediately  betow  cadi  to  either  the  power 
or  the  lighting  Inn-bars  at  will  This  is  aceompHshed  hgr  having 
one  side  of  all  the  power  feeder  switches  connected  with  the 
common  negative  bus-bar  and  the  other  side  with  the  middle 
point  or  hinge  of  the  respective  donble-pole  switchef  The  outer 
clips  of  these  switches  are  contiected  to  the  power  and  light 
positive  bus-bars,  respectively.  The  construction  of  these  double- 
throw  switches  is  such  that  the  circuit  is  not  opened  in  throwing 
from  one  set  of  hus-hars  to  the  other.  Tbtia  the  three  banks 
r  f  ( ■  wer  feeder  switches  may  he  fed  frcm  the  independent  power 
I  uies.  when  two  or  more  gencruiors  are  running,  or  from  the 
lighting  buses  during  the  hmirs  of  the  day  when  it  would  not  pay 
to  nm  more  than  one  machine. 

The  comhiit  system  for  the  conveyance  of  die  leaders  and 
circuits  to  their  reapective  outlets  have  been  most  carefully 
planned  with  a'  view  to  dmpliclty  and  convoiience,  due  care 
being  taken  w-  avoid  .is  far  as  po.ssible  the  crossing  of  pipes  or 
ducts.  All  conduit  will  be  concealed  in  the  walls,  floors  or  ceil- 
ings. A  panel  box  will  be  installed  on  each  floor  irm  w  hich  the 
coodoits  for  the  branch  lighting  circuits  will  be  run  to  the  vari- 
ous outlets. 

The  pcwer  feeders  have  been  treated  as  an  independent  system 
ifom  those  for  the  lighting  service.  Conduit  for  thc.«c  feeders 
will  be  run  direct  to  the  various  outlets  to  be  provided  near  the 
respective  motors  which  will  transmit  the  power  to  the  elevator 
nia^hies,  sidewalk  hels^  frei^  devator,  blower  and  exhanst 
fans,  the  dish-washing  machine,  silver  bui&ng  ladw,  ct& 

Current  for  the  various  motors  throughout  the  building  will 
e  distributed  at  240  volts  by  means  of  two  wire  feeders  run 
'iireciJy  from  the  various  feeder  switches  on  the  power  feeder 
panel.  Seven  of  these  feeders  will  be  run,  cmc  each  to  the  side- 
walk hoist,  and  the  three  elevator  motors,  one  to  the  fan  motors 
loMlcd  la  tbe  tnb-lnaement.  one  to  the  fan  motors  located  on  Hbt 
mof  and  one  to  the  motors  driving  the  dumbwaiter,  bafing 


lathe,  dish-washer  and  several  machines  in  use  in  the  laundry. 

Separate  lighting  feeders  will  be  run  from  the  feeder  switches 
on  die  lighting  feeder  panel  to  «teh  floor  of  tte  boildfotg  and  to 
the  roof  and  coimected  to  distribution  panelboards.  These  feeders 
will  each  consist  of  three  wires  and  the  current  will  be  fed  on 
the  130-240-volt,  three-wire  system. 

The  panelboards  will  each  be  of  marbeliied  slate  having  three 
poUshed  copper  bus-bars  ruadag  vertically  ap  the  center  of  the 
pane!  and  two-pole  branch  circuit  switches  arranged  symmet- 
rically on  each  side.  The  feed  connection  will  be  made  solid 
without  switch  or  fuses.  From  the  panelboards  two-wire  branch 
circuits  will  run  to  tbe  various  lighting  fixtures  throughout  the 
building. 

The  lighdng  of  tbe  suh-basement  will  be  accomplished  by  a 
combination  of  incandescent  limps  with  Cooper  Hewitt  meteuiy 
vapor  lamp?,  each  of  the  latter  giving  300  cp  when  twO'aie  CMH 
nected  in  series  acruu  a  potential  of  120  vOlls. 

The  call  hell  qrstera  throughout  the  building  win  be  supplied 
with  current  by  a  motor-generator  capable  of  supplying  amp. 
at  8  volts,  and  by  an  auxiliary  primary  battcrj-  to  be  USCd  when 
it  becomes  desirable  to  drat  down  the  motor-generator  for  any 
reason. 

The  system  will  consist  of  seven  disdnct  divisions  or  sul>- 

systems,  namely,  three  annunciator  call  systems  with  aonttn- 
ciators  in  the  ofllicc,  bar  and  kitchen,  respectively ;  an  elevator  call 
system;  a  door  bell  system,  a  fire  alarm  system  and  an  overload 
alarm  system  for  the  rotary  balancerii  in  the  engine  room. 
These  will  all  be  supplied  from  a  panethoard  in  the  engine  room 
by  means  of  leparate  feed  wires.  All  wires  used  in  conncctiOB 
with  the  bell  syitems  will  be  rubber-covered  and  will  be  ran  in 
metal  ecrd'tit.  Branch  circuit  boards  will  be  installed  on  a 
tmmber  of  the  floors  in  cabinets  from  which  tbe  wires  will  run 
t<:  the  nn'.ividiiai  pii^h  bottons  plaocd  at  convenient  locatioiw 
throughout  the  building. 

A  complete  coodoit  system  for  the  aceoonnodatioa  of  flie  td^ 
phone  uires  will  be  installed.  The  telephone  .iiutruments  and 
vurei  will  be  furnished  and  installed  by  the  New  York  Tele- 
phone Company. 

Two  of  the  three  elevators  will  run  from  the  basement  to  the 
roof,  and  the  third  from  the  sub-basement  to  the  roof.  The 
elevator  machines  will  be  located  in  the  sub-basement  at  the  foot 
of  the  elevator  shafts.  Each  wilt  be  of  the  worm-driven  dram 
type  with  direct-connected  motor  of  about  30  hp  which  will  drive 
the  cars  at  a  Speed  of  300  it.  per  minute.  The  maximimi  load 
which  each  devator  will  carry  is  a,iDao  lb. 

The  sidewalk  hoist  is  of  the  well-known  pitatform  type  driven 
by  a  worm-propelled  drum  machine  with  direct^^onnected  motor 
of  about  s  hp. 

Each  of  tbe  ventilating  fan  motors  will  be  drivco  by  *  motor 
capable  of  having  its  speed  varied  arough  tadier  wide  limilt 
by  means  of  controllers  provided  with  both  armature  and  fteM 

rheostats. 

Motors  will  also  be  installed  in  the  service  portions  of  the 
building  for  driving  a  silver  polishing  buffing  lathe,  a  dish-wash- 
ing machine,  a  dumbwaiter  running  from  the  tenth  fknr  to  the 
roof,  a  clothes-washing  machine,  an  extractor  and  a  mangle  of 
the  last  three  going  into  the  laundry  on  the  roof. 

It  is  expected  that  this  installation  when  completed  wi'l  not 
only  perform  its  various  functions  in  a  most  satisfactory  manner, 
but  win  also  en  account  of  its  somewhat  novd  ieatures,  prove  a 
very  interesting  adjunct  to  the  new  and  magnificent  home  whicll 
Mr.  Carnegie  has  so  generously  presented  to  the  Engineenf 
Qnb  of  New  York  City 

The  architecu  for  the  building  are  Messrs.  Whitfield  4  King, 
whose  designs  were  selected  as  a  result  of  puUie  eompelitiotv 
and  who  under  tbe  advice  of  the  club's  btiiJding  committee  have 
had  utudi  10  do  with  the  selection  and  arrangement  of  the  vari- 
ous equipments,  as  well  as  the  aetvial  design  of  the  btiilding 
itselL  Mr.  Putnam  A,  Bates  is  the  consulting  engineer  and 
has  charge  of  all  of  Ae  deetricd  nadiincry  and  eqn«aenta. 
throughout. 
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Three  to  Six  Transfomwtioii  and  Connections 
to  Rotuy  Converters. 

Bv  Guy  J.  Rf.v.sold;; 

IN  IransinrniiiiK  trum  three  10  six-ptwse  Lurreiit.  there  are 
three  wajs  of  coiinecting  the  jecomiaries  oi  the  trans- 
(Mtatn;  naind/.  double  Y,  double  delta  itiid  diametrical, 
wilb  or  without  fixed  neMn]  ptiat  The  primaries  in  either 
cut  flMjr,  of  coun^  b*  eomweted  eithar  Y  or  delta,  accord- 
iag  to  tho  prcwufe  that  each  coffl  tirfll  itaad,  or  to  obtain  a  re- 
f  oired  aoeondaiy  voltage  If  the  hmsooal  voltage  ia  not  to  be 
read,  one  trinafomer  having  at  Icait  three  primary  and  three 
tecondaty  coils  or  three  trantformers  each  having  at  teatt  one 
primary  eoti  and  one  seeondar;'  eoR.  are  required.  If  the  hexa- 
gonal voltage  is  to  b«  rend,  fr.rrf  n;i:<t  be  f:x  NeiMtid.iry  c'-ili, 
or  there  may  Ik  three  with  central  lap=;,  anil  the  rtu  thri'.l  of  cuti- 
ntcttofl  muit  be  diametrical. 

Figs.  I,  2  and  3  represent,  m  the  order  iiani«d.  the  double 
Y,  double  delta  and  diametrical  connection  with  fixed  neutral 
pomt  In  Figs,  t  and  2  the  similar  ends  of  the  two  coiis  o{  the 
■ame  tRnsfofmer  or  similar  ends  of  any  too  ooils  beuiag  the 
aame  rdatioa  to  a  certain  primary  coil  are  at  t«r  inetant  of 
the  lanw  polarity.  It  nuy  be  seen  tint  one  set  of  three  second* 


The  wave  of  e.m.L  of  the  coil  D  is  seen  to  be  exactly  in  Op- 
position to  that  of  A.  Now  if  coils  £  and  F  are  also  reversed, 
■t  may  be  seen  from  the  Fig  4  that  there  are  obtained  aix  mvca 
of  e.m.f.  at  sixty  eSectrical  degrees  displacement. 

In  case  it  is  dcsireci  to  conttect  these  six  le-'ids  to  a  six-phase 
rotary  converter  it  is  necessary  that  each  be  cotiitected  to  the 
proper  rings.  The  connections  must  be  so  made  that  between 
rings  t  and  4,  a  and  s  and  3  and  6  there  shall  be  diametrical 
valtagei.  Suppose  the  lines  from  colls  A,  B  and  C  be  OMnectOd 
10  ringa  I,  3  and  5.  Ai  haa  been  suted.  the  ejn.f a  of  the  OPP*^ 
site  ends  of  aimllar  aecoo<My  eoila  are  tto  deetrica]  d^rece 
out  of  phaae,  howe  the  line  from  ring  4  ihould  go  to  the  ne- 
tttal  oppoetle  end  of  coil  D  from  which  i  wai  taken  from  ita 
similar  coil.  A.  If  ring  3  is  connected  to  one  end  of  coil  B, 
then  6  would  b«  joined  to  the  actual  opposite  end  of  its  similar 
coil,  E.   The  remaini«s  ^cad  woiiM  then  be  cnnnectcd  to  ring  2. 

For  the  double  Y  or  double  delta  ror.nettion.  tibc  tetoiidarj 
!hree»phase  voltage  taken  from  either  <it  the  two  sets  of  second- 
ary coils  is  determined  in  the  usual  way.  Suppose  a  hexagon 
is  inscribed  in  a  circle  whose  radius  equals  to  any  scale  the 
compoted  dvec-phase  volt:!);?  divided  by  the  square  root  of  3. 

If  the  six  fines  are  now  tnnr.erted  to  the  ri:ig5  of  • 

rotary  convcrtnr,  and  the  length  ol  line,  A  C,  in  Fig.  5 } 
to  Bcnie  the  three^fbase  voltage;  the  dra|>  acroae  any  two  air 
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no.  3.— iMAUBnKAL  oomncnoii  witb  nxn  mkiibal  voimt. 


ary  coiis  arc  connected  Y,  Or  delta,  m  the  ordmars  way,  but  the 
leads  from  the  secot-.d  set  are  all  rivei,ed  .md  then  connected 
in  a  similar  mamier.  This  is  done  in  order  to  ohtjin  the  proper 
phase  displacement.  In  three-phase  circuits,  there  are  three  coils 
with  a  phaae  displacenMSt  of  lao  electrical  degrees.  In  six-phase 
circnita  there  are  atx  coila  with  ptiaae  displacement  of  sixty  de* 
greee.  An  amatnre  coil  muet  move  tbrongib  180  electrical  de- 
gree* from  die  position  where  the  current  begina  to  flow  in  one 


I          i            3  1 

sea 


jacent  rings  as  i  to  2  will  be  represt  nled  by  the  length  of  line, 
A  S.  But  A  B  is  the  ■iide  of  a  luxas'"'^  inscribed  ii:  a  circle 
whose  radius  is  .  !       hence  A  ti  —  A  O.  As  the  aimle  A  O  C 

A  C 

=  lao  degrees;  A  B  is  A  0  =  ^  The  diamctrwai  voltage  i 

I  e^uali  2  A  B. 

ahown  in  Fig.  3  i$  tht  ei 


to  5. «  to  4  and  3  to  6 
The  diametricei 


PIC.  2. — SECOKDAUU  <;U.NNIM.TUI  UjLiltf  DU.TA, 


nBBi  4  AMU  s^—fBAm  MEuaxai  or  cvtaaim  un 

rotCES. 


direction,  iKi'ore  the  current  begins  10  reverse,  lience,  it  tlie 
ends  of  the  transformer  coils  are  reversed,  the  phase  displace- 
ntent  of  the  current  is  in  effect  shifted  i8a  electneal  degrees, 
I'r  in  an  applieaiion  of  this  theory  aix-fhaee  current*  nay  be- 
derived  from  three-pbaie  transioimcri. 

91g;  4  nwy  aeiiit  in  the  graptiical  explanation  of  the  phaie 
divlaeanient  of  aizQr  degrcet.  Let  the  heavy  lines  represent 
the  waves  of  eni.f.  of  the  three-phase  cunent  taken  from  coila 
A,  B  and  C.  The  eurrents,  or  e  m.f's,  in  cods  A  and  i>  arc  in 
phase,  considering  similar  end;  of  the  coils,  but  if  the  connec- 
tions from  £■'  are  rever-rd.  the  phase  relationship  of  the  Cur- 
rent will  be  rhanged  180  degrees  »ith  reference  to  that  of  A. 

Pig.  4  shows  their  new  relationship  bv  the  nie  of  line  curves. 


used  in  practical  work-  By  means  of  this  connection  the  voltage 
car.  be  re.id  between  any  two  leads  be  tore  connections  are  mads 
to  the  rotary  collector  rings.  The  diametrical  voltage  in  this 
case  is  e<|ual  to  the  secondary  coil  voltage.  Similar  ends  of  the 
three  coils  go  to  rings  i,  3  and  5,  The  opposite  ends  of  thcae 
eoil«  are  connected  to  rings  4, 6  and  s  in  (be  order  aamnd.  The 
nentral  potnt  it  sometitnes  nted  in  order  to  obtain  a  ihie»  pbaii 
voltage  tor  runniaf  s  blower  motor  to  cool  the  trmslomur  eoBs, 
or  to  furnish  current  for  running  the  rotary  converter  up  to  syn- 
chronitm  by  en  induction  motor  moimted  on  the  same  shaft. 
This  three-phase  vr.-ltage  in  this  cue  would  have  a  value  equal 
to  one-hall  the  secondary  coil  voltage  multiplied  by  the  square 
Ol 
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Connecticut  Railwty  &  Light  Company's 

THE  Connecticut  RaiUvay  4  Ligluiiig  Comp^ri)  light*  Green- 
wich, Norwalk,  New  Caiiaaii,  W«t<rbury,  Watenowti, 
N'augatuck,  New  Brituti,  Plainville,  Southinclon  and  Ber- 
lin, Conn,  Tbese  towni  utt  (applied  ttom  itatioui  establiihed  at 
Greenwich.  NormOr,  Wateriraiy  and  New  Britaiii,  the  toads  being 
apportiuncd  as  f«nl1oWb.  The  plant  at  Giccinv;Lli  i.ipplics  elec- 
trical cncrgi*  to  Grccnvsicli  uiil>  ;  tliL-  plant  at  Norwalk  sup- 
plies New  Canaan;  the  stations  at  Watcrbur)  supply  Watertown 
and  Naugatuck  ia  addition,  while  the  renuining  towns  receive 
energy  from  New  Britain. 

The  entiie  system  was  recently  overiMuled  widl  ■  view  to  cut- 
ting down  operating  expenses,  and  as  a  result  the  old  ttatuins  at 
Naugatuck  and  SouthtnKton  were  abandoned;  the  Norwalk  sta- 
tion was  vacated  and  the  energy  ior  lamps  and  motors  supplied 
from  the  company's  railway  MttioB  at  South  Norwalk;  the  large 
stcMD  statka  at  WaMrbury  was  pnctically  abandoned  and  two 
new  sttb-atattans  ereelcd  wliidi  are  sapptied  with  lugh-icnaion 
current  from  Bulls  Bridge;  the  steam  station  at  New  Britain  as 
well  as  the  railway  plant  at  Mildale  was  also  abandoned,  sub- 
stations being  establiihed  ,it  Xew  Bntani  and  Chcihirc,  wJiich 
are  also  supplied  from  the  Bulls  Bridge  plant.  The  overhauling 
also  included  a  dttogxi  {fam  direct-current  scries  arc  lighting 
10  altwtiBMiiif-qineiit  leriea  arc  lighting  at  WaKrbuiy  and  Mew 
Britain,  and  a  change  over  from  soo-volt,  direct-contut  for  nmtar 
circuits  to  aoo-vott,  thrn-phasc  circmt^,  except  in  lai|e  hlttllla- 
tions  where  400-volt  is  the  potential  ot  the  supply. 

The  equipment  at  Greenwich  consisti  oi  600  hp  in  Babcock  & 
Wilcox  watcr-tnbe  boilcra  and  97$  bp  in  Ball  h^ipeed  engines. 
The  gesicratofs  are  i9S*cy<le  madiines  for  incandeaceot  lifhting. 
Brush  arc  machines  operating  5-amp  ,  c'  ri  t  :  :rrent  lamps  (or 
street  lighting.  The  company  also  operate  series  incandescent 
circuits  from  reactive  coi!  regulators  and  from  tub  tran'ifrjrraeri. 
The  system  is  mostly  overhead  with  the  exception  of  a  particular 
rcaidartiat  Metioa  of  about  a  mile  where  the  dreuita  are  mider- 
ground.  The  maximum  load  at  Greenwich  is  about  99$  kw.  The 
base  fate  for  lamps  is  x>  cents  per  kw-hour,  subject  to  a  diseoimt 
of  10  per  cent  when  under  $30,  20  per  cent  when  over  %20  and 
under  $100^  and  25  per  cent  on  all  bills  over  $ioa  The  base  rate 
for  motors  is  15  cents  per  kw-bour,  subject  to  the  same  discount:) 
as  Utr  lighting.  The  ajnomt  of  energy  supplied  fior  motor  work  is 
very  small  in  Grcenwidt. 

The  Xorwalk  plant  is  equipped  with  60-cycle  monocyclic  gen- 
erators, the  arc  lamps  being  fed  through  reactance  coil  regulators. 
The  maximum  load  is  about  256  kw.  The  rate  f<  r  l:ghting  u  ic 
cenu  per  kw-bour,  subject  to  a  discount  of  s  per  cent,  and  when 
the  WU  anounis  to  over  |io  10  per  cent  The  base  rate  for  motor 
circuits  is  10  cents,  subject  to  the  following  discounts :  On  bills 
of  $1  to  $2S>  10  cent ;  on  bills  of  $^5  to  $50,  20  per  cent,  and 
on  bills  ot  $50  and  over,  30  per  cent.  Both  the  Greenwich  and 
Korwalk  plants  are  old,  and  while  the  connected  load  is  steadily 
increasing,  the  Stations  cannot  be  said  to  be  very  ^n^rewive. 
The  Norwalk  plant  does  not  supply  electrical  energy  f»r  any 
service  whatever  in  South  Norwilk.  In  die  latter  city  a  mnnicip^ 
ptar.t  is  in  operation  and  the  ratcs  are  much  cheaper  than  those 
ij{  the  Norwaik  pUnt. 

At  Waterbury  the  company  has  installed  the  most  modern  equip- 
ment and  the  management  is  very  energetic.  The  entire  output  of 
the  hydro-electric  tiation  at  BvDc  Bridge  on  the  Honstloiiie  River 
is  transmitted  to  sub-station  No.  i  of  the  Connecticut  Railway  & 
l  ightinj;  Coniriar»y  at  Waterbury,  and  through  Waterbury  to  New 
Rritaiii  and  Cheshire,  the  latter  sub-stalion  being  devoted  exclu- 
sively to  railway  work.  The  hydro-electric  station  at  Bulls  Bridge 
has  the  distinction  of  being  the  largest  elcettie  generating  station 
uioff  water  power  in  New  England.  It  poaMsaea  the  highest  bead 
of  water,  the  highest  transnrission  voltage  and  the  longest  trans- 
mission line  of  any  of  the  ru.iny  stations  in  New  England.  Two 
three-phase  transmission  lines  run  from  Bulls  Bridge  to  sub- 
station No.  I,  which  is  located  on  the  west  bank  of  the  Naugatuck 
River  00  the  outakirta  of  the  city  of  Waterbury.  Eadi  of  these 
thrie-pihase  circoita  ia  made  19  of  three  bare  aluminnoi  wires  faaV' 


ing  .1  conductivity  tfjuivalcnt  to  X.j,  00  copper.  Energy  delivered 
to  the  hne  at  Bulls  Bridge  at  about  jj.500  volts  reaches  sub- 
atatioo  No.  i  at  Waterbuiy  over  30  miles  distant  with  a  loss 
rangiiig  from  4  per  cent  to  7  p«r  cent,  depending  on  atmoiipberie 
cooditioos.  Transfomers  at  this  station  reduce  the  voltage  to 

2,joo  for  ovt-rherid  transmission  tliroiigh  Waterbury  to  s  iilj-station 
No.  2,  situated  ;u  t;ic  center  of  the  luwn.  Currctit  at  n  putcntui 
of  33,000  volt^  :■.  also  transmitted  through  sub-^^tation  No.  I  to 
New  Britain  and  Cheshire  as  already  mentioned,  thus  giving  a 
tranatniaiidn  dreuit  over  40  miles  long.  The  higb-tensiaa  BxM 
are  carried  in  duplicate  and  on  separate  pole  lines  from  Bulls 
Bridge  to  Waterbury,  and  the  lines  from  Waterbury  to  New 
Brit.iin  are  al.sn  m  duplicate,  but  are  carru-d  on  a  ^:ng"e  pole  litje. 

Ihe  equipment  in  sub-station  No.  i  consists  ot  tour  500-kw 
rotary  converters.  One  48-kw  booster,  four  550-kw,  33,aoo-volt, 
6(X)Kle  transformers  with  their  reactance  coils,  eig^t  motor- 
driven,  high-tension  oil  switdies,  two  motor-driven  Uowen,  six 
single-phase  tmnsfortners,  si.x  arc  liglit  transformers,  a  railway 
storage  battery  atid  an  auxiliary  storage  battery,  together  with 
controlling  switchboards.  The  transformers  are  all  of  the  air- 
blast  type,  the  primary  and  Mcondary  voltages  of  the  5so-kw  units 
beinff  33^000  and  430^  respectively.  The  prfaaaty  and  aeeoadaty 
voltages  of  the  single-phase  transformers  are  33,000  and  ajoo^ 
respectively.  The  current  from  the  rotaries  is  used  entirely  for 
railway  purposes,  the  mazimum  load  of  wludi  it  a^joo  aaip., 
which  conies  on  at  noon. 

The  six  5oo-k\v  transfonaen  are  arranged  in  banks  of  time 
and  the  SjjiKhvolt  secondary  current  obtained  from  them  is  tm^ 
fflttted  over  two  separate  tnmk  lines  of  No.  oeo  copper  to  snb- 
siatioi;  \o.  2.  Tlic  ?ix  constant-current  transformers  are  used 
for  series  arc  iigbtiug ;  single-phase  arc  lighting  circuits  running 
to  Naugatttck,  North  Willow  and  Highland  Park,  Waterville, 
East  Waterbury,  North  Waterbury  and  Forest  Park,  Watettown, 
Soutii  Waterbttir  and  Pbtfa  Ullb.  The  line  to  Watertown  has 

a  straight  run  of  six  miles  before  distribution  is  made.  A  three- 
phase  feeder  line  also  runs  to  Naugatuck,  where  it  is  split  up  into 
three  single-pha?r  circuits.  The  lighting  load  fed  from  sub- 
station No.  t  consists  of  about  450  scries  arc  lamps  and  about 
30,000  uMandCMcnt  lamps. 

Sub-slation  No.  2  is  somewliai  smaller  :n  size  and  equipment 
than  t:ie  sub-station  just  described.  The  equipment  of  the  Station 
consists  of  four  300-kw  r.ilary  comcrters,  four  ioo-k\v  three- 
phase  transformers  and  controlling  switchboard  and  apparatus. 
The  converteta  deliver  direct  current  at  375  votts,  which  is 
uriltacd  mtinSf  far  himp  and  motor  circuits  operated  00  the  Edl« 
son  three-wire  system.  The  territory  fed  by  the  station  is  about 
one  mile  square  and  the  station  is  at  about  the  center  of  the  load. 
Overhead  and  underground  distribution  arc  both  in  vogue.  The 
commercial  multiple  arc  lamps  conmeted  number  900  and  the  in* 
candescent  lamp*  number  over  a&ooo.  The  load  in  .Waterbury 
was  previously  carried  by  a  steam-driven  central  station  on  Bank 
Street  bordering  on  the  Naugatuck  River.  This  station  is  now 
maintained  as  a  rescn-e  in  case  of  any  accident  to  the  transmis- 
sion iriaat  at  Bulls  Bridge 

Up  10  within  the  last  two  years  the  management  at  Waterbury 
had  never  been  in  a  jMttttion  where  it  could  accept  new  hustness ; 

in  fact,  husines.s  was  Scing  constantly  refused.  With  the  estab- 
lishment of  the  two  new  sub-stations  v^iih  ample  capacity  and 
the  consequent  economy  of  production  and  operation,  the  com- 
Ittny  was  finally  enabled  to  acc^  new  btnimess  which  by  s 
little  canvassiiv  came  pouring  in  faster  than  was  ^er  antici- 
pated. The  ba?!-"  rate  for  lighting  15  rent'  per  kw-liotir,  sub- 
ject to  a  discount  of  10,  20  and  30  per  cent,  according  to  the 
amount  used,  with  a  miniiiuini  bill  of  $t  per  meter  installed.  The 
rate  for  motor  power  is  10  cents  per  kw-hour,  which  for  amounta 
of  $s  and  under  is  net.  For  Wlls  amounting  to  over  $400  a 
disoouat  ot  ^  per  cent  is  allowed  on  (faia  rate,  the  minimtun  tor 
motor  dreuita  being  $1  per  month  with  no  charge  for  readiness 
to  serve.  The  maximum  load  at  Waterbury  is  about  2.157  '^'w- 
The  New  Britain  station  is  similar  to,  but  not  so  large  as,  the 
Waterbury  sub-station  No.  i.  The  maximum  load  is  about  SfO 
lew.  The  rates  for  energy  for  lamps  and  motors  are  tht  IMM 
as  at  Waterbury. 
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Tke  rnmittty  onplogrt  cmvMMn  in  tise  four  districts  aad 
dieir  wofk  is  directed  and  sapcrviicd  hy  a  busincas  afeat  Ad- 
v«ftisancttt*  an  carried  in  th«  local  papert,  imi  no  literature  is 
printed  or  dittribnted  directly  by  the  company.   The  company 

is  ccntroLcd  )  v  the  Un:;ol  Gas  Improvement  Company,  of  Phil- 
adelpiiiA,  so  ih.it  it  has  ni<  g,i5  eompetition  where  gas  plants  oper- 
ated by  (his  c(':i);>;iny  or  ly  the  Connecticut  Rathvay  &;  L.^;:i- 
ing  Cooipany  itielt  are  itistailcd.  Gas  competition  is  only  met 
with  in  Waterbury  and  New  Britain ;  in  the  former  city  it  does 
not  amount  to  much,  but  in  New  Britain  there  are  quite  a 
mtmbcr  of  gas  "arc"  lamps  installed.  No  attempt  has  tcca  made 
as  yet  to  fight  this  competition  because  the  company  has  only 
ncently  been  in  a  position  to  sopply  eaougli  electrical  aaeify  lo 
meet  the  legitiniate  demand  and  the  growth  is  such  as  to  pererit 
gas  competition  to  go  unheeded  for  a  season  .-it  least.  An  m- 
ostentatious  show  ronii  is  being  rni^iit.iin-d  ;it  W;iif rbuty  ,14 
.nil  experiment,  sikI  ii  ilie  results  aic  al  pf  irti-.^iiig  the  show 
room  will  be  ;r..;dc  ]n-ir:i,{riijrit  ."iiid  :::ot(;  pr^  irr.inciit  witli  the 
possibility  of  show  r    nt-  Iting  ciUijiislicd  in  the  other  districts. 

Free  lamp  reticw^h  .ire  made  in  all  the  stations  with  free  first 
installations,  also  for  all  standard  lamps.  Meters  are  tested  every 
six  months,  and  complaints  on  accomt  of  sarvke  are  carefully 
investigated  and  defects  remedied  aa  soon  as  poasible  Where 
eonwmers  feel  aggrieved  over  the  amount  of  the  li^ilinf  hill  a 
test  is  nude  of  the  meter  in  the  presence  of  the  customer  if  that 
b«  possible,  .ind  any  errors  in  the  meter  are  frankly  acknowledged 
Ji  ll  the  ^■,.IrJ,  .i'.!rnv;iiiL'i -.  iii.uliv  1  hi  \ki,,rkinn  i  i  ihc  meter  is 
al»o  v-areiLil.y  cxp^amcd  tc  ilir  cu^toI:Jcr  .it  the  time  lijis  lest 
is  mjiile.  In  tlie  in.itter  of  sigsi^,  ;he  conipjny  h.id  not  many  of 
any  conset^m me  until  within  the  last  six  months.  Waterbury 
docs  a  very  V.iTur  M^n  business  and  there  are  also  some  signs 
lualalainad  in  New  Britain.  The  company  furnishes  the  sign 
and  does  all  the  work  of  installing  it  gratis  on  a  guaranteed 
niidmmn  *M«*mi«f*;mi  of  electrical  energy  which  varies  with  ihe 
diiFeroit  types  of  sigtu.  With  the  No.  nB  Fcdtral  sign  (be 
minimum  bill  is  $3  50  per  month;  letter  Kgat  are  charted  a 
minimum  bill  of  $t  per  single  face  ktter  per  month,  and  fi  per 
month  per  double  face  letter.  .W.  01  this  work  is  in  the  hands 
of  t!ir  biisinos*  .iserit  ami  bUlcJ  at  meter  ratci,  there  being  no 
fl;it  r.iiri  !nr  this  class  of  ser\'ice  or  in  fact  for  .iny  class  of  service 
in  the  entire  system.  During  the  p.ast  year  there  has  been  a 
marked  increase  in  the  sale  of  electricity  over  the  entire  system. 
The  records  show  that  the  increase  during  igos  over  1904  was 
19  per  cent  in  Greenwicfa,  10  per  cent  in  Nor  walk,  10  per  cent 
in  New  Britain  and  40  per  cent  in  Waterboiy.  This  large  in- 
crease at  Waltrbuiy  is  no»  the  itsnlt  of  any  special  cmvasraif  . 
Waleitair  is  a  large  and  entarpriatag  tBawfactating  ci^  and 
a  demand  lor  electricity  has  existed  there  for  some  time,  but  as 
already  pointed  out  the  Crinnectii:'.;t  Rai'.way  &  URhlinK  Com- 
pany was  not  in  a  position  until  rcccn;  y  tc  satisfy  this  demand. 
The  oflicers  of  the  company  are  .i^  }■  Hows ;  .X  M  Young,  presi- 
dent; D.  S.  Plume,  first  vice-president;  G.  E.  Terry,  second 
vice-president;  L.  LilJie.  secretary  ,ind  treasurer;  E.  W  Pii-ilc. 
aSHatant  secretary  and  assistant  trea-nrfr;  W.  Clark,  managing 
dimtor;  J.  A.  Pearson,  purchasing  .igi  nt;  J  E,  Sewcll,  general 
maiu^;  C  F.  Bryant,  auditor,  aad  W.  T.  Ovtatt,  chief  of  the 
dectrieal  department. 


Recent  Electrochemical  Developmenta. 


KLunHOLVJIC   I  i  Ml  hMELTISC. 

Elcctro)>-tic  lead  refining  with  an  aqueous  solution  of  lead 
fluosilicatc,  containing  an  excess  of  fiuosilicic  acid  i  Bett^'  pro- 
cess) is  now  SOCCCSSfully  established  on  a  commercial  <ci1e 
Besides  the  old  original  plant  b  Trad.  British  C<>ltiml>i.i.  a 
Kcond  plant  was  installed  last  year  in  New  Caslle-on-Tyne  in 
England,  while  1  third  laxge  plant  is  now  about  to  he  opened 
near  South  Qncago  hy  the  U.  5.  Mtning.  Smelting  k  Refining 
Company  which  alto  owns  the  DeLamar  Copper  Refinery.  The 
Itnn  process  of  lead  refining  is  entirely  analogous  tO  copper 
rrbning  in  so  far  as  the  pioceis  relates,  to  a  finishing  reaction 
only,  the  prodna  being  a  metal  of  great  purity. 


The  bigger  proUem— the  radiwtion  of  metallic  lead  from  oie 
cmedally  from  galena— has  also  attracted  nmnemns  deetn^ 

chemical  inveators.   The  Salom  process  of  ndndng  kad  by 

tnaking  comminuted  galena  the  cathode  in  an  electralyle  of 
sulphuric  acid  has  been  used  for  some  time  at  Niagara  Falls  on 
a  liirgc  experimental  scale,  but  has  apparently  not  auhiewd 
C'ltmnercial  success.  Or.  the  other  hand  five  invctil-irs  have 
recently  brn«ght  ctst  processes  using  a  fused  electtolytie  bath. 
One  )i  C.  P.  To  .vnsend  whose  patent  on  this  subject  was  recently 
nt.  tr.irted  in  these  columns;  second,  James  Swinburne  and  E. 
.\  Ashcroft  in  England;  third,  Anson  G,  Belts  and  W.  VUcPlins^ 
to  whom  patents  were  recently  granted  in  this  country. 

The  Belts- Valentine  peocess  consists  essentially  of  two  stages; 
firs^  fnsioa  oi  th«  ore  Into  matte  high  in  lead  stilphidQ,  I* 
get  lid  of  Bm^  alnmina,  MSm,  etc;  and  second,  dectralylie 
redueitoa  of  the  fused  matt*  under  such  ooaditiiMa  that  the 
iron  remains  as  a  sulphide  and  does  not  contaminate  the 
reduced  lead  or  clog  the  b2t!i.  The  bottom  of  the  electrolyzing 
cell  contains  molten  lead  which  form*  the  cathode.  Above  the 
cathode  a  layer  of  the  m  iltcn  n\.-.Ke  is  kfpt  a:.d  above  the  matte 
a  fused  electrolyte  in  \<,hu-h  iead  sulphide  is  substantially  in- 
soluble, preferably  Aodiuni  chloriile  containng  SodioM  a^^hldc. 
A  carbon  anode  dips  into  the  fused  electrolyte. 

On  passing  a  current  of  electricity  through  the  cell,  chlorine  is 
)!ber.ited  3t  the  anode  unless  sufficient  sulphide  is  dissolved 
in  the  electrolyte  when  sulphur  is  liberated  instead  of  chlorine. 
The  sodiiun  ion  appearinf  at  Hbc  cathode  reaeu  with  lend 
sulphide,  giving  mfnOie  kad  md  sodium  aalphhic  Tlte  ■niltnm 
sulphide  fonned  parfly  dbaotvca  in  the  matte  and  parity  in  the 
electrolyte  and  accumulates  fheretn,  until  eventually  pnre  sid- 
phur  is  given  off  at  the  anode.  The  evident  advantages  of 
such  an  electrolytic  lead  smelting  process  are  that  there  is  no 
loss  in  kad  ard  that  practically  all  the  sulphur  :s  recovered. 

Another  patent  rennlly  granted  to  A.  G.  Belts  refers  to  the 
eonstiiii-iioii  of  an  ele<ii:c  furnace  which  be  considers  specially 
suitable  for  this  pun>ose.  'ihe  principal  feature  of  this  con- 
struction is  that  the  electrodes  are  not  placed  in  the  smelting 
zone  itself  but  in  separate  conduits  which  are  in  coiuection 
with  the  smelting  zone;  the  fned  electrolyte  being  circulated 
through  this  oondoit  by  m«an»  of  an  electromagnetie  stirring 
device  (somewhat  similar  to  fkn  recently  mnployed  by  E,  A. 
Ashcroft  Uu  analQtoaa  purposes).  A  full  detailed  deaetiptko  of 
the  Setts  process,  with  diennodicfliieal  ealcolationa,  haa  been 
given  by  the  inventor  in  the  May  itsne  of  Eltclrochemieat  aid 
iitUMtirtkai  Industry,  which  also  contains  an  article  by  E.  A. 
Asheroit  on  his  own  and  Swinburne\  work  in  the  same  field. 
ctxavu  CAaawE. 

Seven  patents  recently  gniUed  to  H.  I.  Hartenttein  are  inter- 
esting, as  they  refer  to  a  piooesa  of  maattfictnrinf  ealdim  eai^ 
hide  and  to  furnace  eeoatmciicnB  by  which  the  Ustoa  Carbide 
Company  ia  to  receive  epmpetiUon  for  the  first  tine  to  this 
cotmtry  since  the  process  of  Hartenstein  is  reported  to  he  in 
operation  in  a  Western  plant.  The  obfect  U  10  produce  .1  car- 
bide having  a  comparatively  hard  stone  cr  tli.-^t-likc  structure 
which  is  n^t  ii'ijer ;ir  n  iMv  porous  and  not  nrarly  so  hygroscopic 
in  its  nature  as  the  trrystaJline  product  and  which  during  crush- 
ing does  not  yield  so  large  a  percentage  of  fii^e^.  The  carbide 
is  made  directly  from  limestone  by  pre-heating  10  calcine  it,  then 
mixing  coke  with  the  mass  while  highly  heated  and  fusing 
the  mixture  in  an  electric  furnace.  The  furnace  is  tapped  and 
the  nwlten  mass  run  off  into  chilled  molds  to  separate  out  into 
a  eomparativdy  thin  sheet  whereby  it  is  enabled  to  cool  qoddy* 
Smmlmneonsly  a  protective  coating  is  apitliad  id  Ae  cwbon 
of  such  a  matorial  as  eoal^tar,  gtucoac,  cl6,  Oeae  materiala  be* 
ing  applied  to  the  surface  of  the  molds. 

Mi$eEiXA>-Eou<«  n;«NAcr.  patexts. 
T.  L.  Willson  reduces  catcium  oxide  mined  twith  carbon  in 
an  electric  are  furnace,  Ihe  carbon  cmeible  serv&%  is  one 
electrode.  The  reduced  metallk  calcium  may  alhqr  or  combine 
wilh  seme  other  metal  if  the  sane  is  provided  b  Uie  charge 
and  may  combine  with  an  excess  of  carbon  to  form  a  carbide. 
The  application  iex  this  patent  was  filed  January  s8,  1896^,  so 
that  more  tiian  ten  years  elapsed  bcfbre  it  was  granted. 
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M.  Ruthcnburg  hu  recently  been  granted  another  patent 
■on  Mt  wdl-known  treatment  of  comminntcd  itm  ore.  A*  will  be 
Mncmbend,  the  cooetntratcs  fram  nagMlie  atpantan  tre 
V«Hcd  bctwen  ran*  tenm  iMUk  the  cltelrie  mfneot  Is  ptmA, 
■and  thcKlqr  fritted  toftetber  le  as  to  form  hanpa.  Thaac  lumpi 
Ml  imo  a  feaemrir  lidow  wliefc  It  b  Inleaded  to  redaoe  them 
(without  fusion)  by  means  of  a  reducing  gas  from  a  gas  pro- 
ducer. The  reduced  iron  then  passes  into  a  region  at  fusing 
lemfM-rntiire  where  it  !^  nu'ltci  .itid  drjvvri  o!T 

A  furii.ice  recently  patented  by  C.  O.  Wingrcn  is  intended 
for  iu^ini;  quartz  :n  nich  a  way  that  wbcn  It  COola  tiM  fosed 
■qaartz  is  free  from  air  bubbles. 

A  patent  of  E.  Zcll  refers  to  muffle  furnaces  in  whieh  the 
heat  is  produced  by  parsing  an  electrir  current  throng  the  ifOn 
walls  of  the  muffle.  In  order  to  pr  i^ct  the  iron  walla  agahat 
•corrosion  he  packs  them  in  granular  calcium  carbide; 

Two  patents,  recently  granted  to  D.  G.  Steiaecka  and  J.  P. 
HammoiMlt  leapectively.  refer  to  detail*  of  construction  of  cle^ 
I1W  fefnaee*  for  total  week. 


pli«  aperture  and  the  ball,  free  to  move,  recedes  ahead  of  the 
plug,  and  ran*  back  into  the  aperture  as  the  plug  is  removed. 

niM  AH*  Aum. 

In  Fie  -■  i5  shown  an  improved  fuse  and  a'.inii.  the  invention 
of  E.  B.  Craft,  of  ChicSgo.  The  fuse,  it  will  be  noted,  holds  the 


no.  S.— CBATT  ALASM  rUSt. 


N«w  Telephone  Patents. 


In  Flf.  I  drfre  is  shown  a  new  switthboatd  dfcnit  ayalem 
which  is  cxtrenely  simple  in  its  operadoo.  The  eompoimd  One 
relay,  responding  to  a  tiritch  book,  will  connect  the  line  lamp 
in  series  with  the  resistances  «  and  /,  thus  causing  it  to  glow. 


Now  npon  the  rayome  of  aa  operator,  the  supervisory  latnp^ 
which  is  of  low  faaistam*,  aimnts  out  the  line  lamp.  It  does 
not  itself  light  because  of  the  proportions  of  the  varioui  resist- 

ancev  N'l  w  when  the  line  relay  armature  is  re!c.-«5ed  the  super- 
visory does  Ittjlit  as  the  resistance,  e,  is  cut  nut  -if  its  circuit. 
Mr.  F.  R,  McBerty,  01  Kv:,ll^t^^.  III,,  )-,a5  ol.-.jiMicd  the  patent 
for  this  system,  his  patent  bciiig  assigned  to  the  Western  Elec- 
tric G>mpany. 

Mr.  J.  Kellogg,  of  Chicago,  has  obtained  a  patent  for  a  circuit 
r  a  switchboard  designed  to  accommodate  and  inter- 
gromded  and  metallic  lines.  The  qrstem  was  probably 
4>i  more  iraiue  at  die  date  of  application  for  the  patent  1801,  than 
at  pteiant  The  lystem  hinfca  oo  a  polariaad  drop,  or  a  dnv 
and  ooO,  with  a  ground  as  ti»e  neutral  point,  and  test  batteries, 
one  in  each  cord  circuit,  to  provide  a  busy  test  Tha  Kellogg 
Company  has  obtained  the  patent  bj  assignment 

There  are  nunuro;!?  present  day  uses  of  the  telephone  which 
require  a  portable  telephone  adapted  to  be  readily  connected  to 
a  telephone  line  at  intervals  throughout  its  length.  The  plug  and 
jack  form  the  i:5ual  connection.  It  has  disadvantages,  for  if  the 
jack  stationarv  insects  and  dirt  collrct  in  it,  while  if  the  jack 
is  portable,  the  weight  '"•(  its  ni'>uniing  is  too  much  for  the  cords. 

G.  H.  Mefheany,  of  I.inia,  Ohio,  has  produced  a  novel  jack 
box,  the  plug  aperture  of  which  is  nomully  closed  by  a  metal 
ball  The  box  is  arranged  so  that  the  plug  is  inserted  from  the 
bottom.  The  imer  surface  of  this  bottom  is  recessed  toward  the 


alam  ^prir.g  o!T  the  aLirm  bus  bar  and  at  the  same  time  boldb 
an  indicate  r  111  the  noii-cipc-rafivf  tHjsition.  When  the  fuse  btoWS 
tlic  hjit.-iy  bus  is  connected  to  the  alarm  and  the  indicator  is 
thrown  up  as  shown  by  the  dotted  lines. 

SSaVICE  RSCtSTEB. 

C  E.  Wright  of  Geveland,  OUo,  has  obtaimd  a  patent  for 

an  .-^paratus  for  registering  the  quality  of  service  gifW  by  an 
operator  The  register  indicates  time  of  call,  plug-in  COmMClfoo, 
disconnect!  'Ti,  etc.,  automatically,  comparing  these  with  the  Stroke 
of  a  timing  pendulum  or  other  timing  device. 

TEt.EUIlAPU  SYSTEM. 

H.  J.  Carpenter,  of  La  Grange,  II),.  with  the  idea  ol 

telegraph  signals  inaudible  except  to  the  operalor,  Ih 

the  telegraph  and  telephone.  In  one  scheme  he  tnounts  a  1 
telegraph  kev  0:1  the  b.tse  >4  a  tclcphnnc  ■^et.  the  transmitter  of 
which  picks  up  the  various  clicks.  In  another  variation  the  tele- 
graph key  contacts  are  nuluded  hi  tha  icicfihoiK  timamUtar 
circuit. 

inaaMa  cbabw  iHoicAwe. 

A  msattfe  duigc  indicator  has  baan  gatanled  hgr  I.  fOttat. 
of  FhiladdfUa.  by  wbkh  at  the  eaid  of  a  call  the  operator  may , 
ia^cale  mcchsRieally  to  the  station  what  are  the  charge*.  A 
contact  dial  is  used  by  the  operator,  an  arm  sweeping  0*er  Ae 
proper  number  of  contacts  causing  the  synchronous  action  ttf  iht 
subscribcr'a  register  to  indicate  the  cost  of  «be  call. 


Ground  Detector  for  Polyphtse  Orcuits.- 


A  patent  issued  April  34  to  Mr.  G.  N 
autoaatie  safely  device  for  polyphaae 


which  is  plaoed 


bastkax  oBotnn  smerai. 

in  operation  when  one  of  the  conductors  becomes  grounded. 
The  leads  from  the  polyphase  generator,  the  neutral  point  of 
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which  i»  grounded  in  the  usual  msnncr.  are  wound  .iround  a 
l.imin.iUil  .ri  II  ring  in  such  a  ni.'in;-.i:r  :h;i:  each  will  h.wc  'Mf 
t.iiiU"  iri.Imiiv!'  irYrCt  upon  the  core  tiu-  .'llK-r,  An  ilKlt  |ir:nlt;iit 
CmihIihI'T  i>  .iIs.i  ■.miiiikJ  .iround  -.tie  i;or<;  in  siicli  ;i  ■iiriiiiicr  that 
any  magnetic  fltix  therein  will  grmr.iU  ,iti  eitctjoimoiive  force 
in  this  conductor.  In  norraal  <  inr.iii n  nc^flux  will  b«  produced 
in  the  core,  since  the  instanlaneoua  sum  of  the  currentt  in  the 
lead  wires  is  zero.  Even  »o  a  three-phase  system  when  CPtrcnt 
flows  in  only  two  of  the  nMin  oaodDClors,  the  initantmaut  n- 
Bdluit  turn  of  the  curfcnts  is  nia  A>  Mon  w  «  ci««4  oeeufs, 
hamper,  patt  of  die  curtcat  fed  throngb  the  truuianiur  will 
retina  to  the  genentor  thraugh  the  ground  and  thui  destroy  the 
balance  in  the  current  tnuisfonncr.  The  unbalance  will  catiK 
a  magnetic  (lux  to  be  let  up  in  the  core,  which  will  in  turn  ener- 
>ri/f  In  vvit.  iing  in  the  independent  c mJiu  ;or,  thus  opentiag  » 
circuit-bre .-iker  or  some  form  of  curtcni  indu'stor. 


The  Lighting  of  Streets. 

At  the  May  meeting  of  the  Illuminating  Engineering  So- 
ciety, held  on  May  ii,  three  papers  were  read  on  the  general 
uibjecs  of  street  illununalion.  A  puper  tgr  Mr.  Western  Under- 
wood end  If  r.  V.  R.  Lantiii^  vMi  i  awllMiil  «f  ctrect 
lighting  by  incande<cent  huaya,  Higti-eflidencr  mcandeKtct 
lamps  for  street  lighting  were  treated  bgr  Mr.  F.  W.  Wilkoui^  and 
the  Ugbting  of  streets  by  incaikdescent-mantle  burners  was  the 
subjert  of  a  paper  by  Mr.  F.  Westermaler. 

Till  ;  aper  of  .\If»  i  (.'rioerwood  and  Lansingh  described  the 
i-.icti  lighting  sj'itcm  si;.i<J  in  Los  Angeles,  Cal.  It  consists 
of  ornanient.it  poles  placed  on  an  average  of  lOO  ft.  apart, 
each  pole  being  directly  opposite  the  one  on  the  other  side  of 
the  street.  The  lamps  arc  all  placed  upright,  which,  while 
undoubtedly  not  quite  so  efficient  as  if  placed  in  a  pendant 
insilioiti  nevertheless  tedders  the  liaWlity  to  breakage  less,  and 
in  case  of  breakage  protects  the  passer-by  from  falling  pieces 
of  glass.  The  center  ball  used  on  the  type  of  poat  employed 
along  Broadway  of  that  city  is  of  gronnd  glass,  roughed  on 
the  faiside,  i8  in.  in  diameter,  oontaJning  six  ja<p  lamiM  In 
two  ticr§.  Surroiiniiding  this  are  six  eight-inch  ball$  with  one 
^-cp  lamp  m  each.  Alt  lamps  burn  from  dark  until  midnight, 
after  which  hoi-r  the  I.>mpi  on  two  of  the  four  posts  at  corners 
of  the  streets  .irc  let:  hiirniiii;.  The  voltage  is  no.  One  of 
the  difficulties  ;ii  the  tir-t  mitaKjtion  w.is  the  enfi.t  of  the  sun 
in  the  dav  fimc  rundcring  the  iron  posts  so  hot  as  to  cause 
tr.  iiMc-  iMili  tin;  rubber-covered  wire  used.  This  has  been 
rectified  suue  by  the  substitution  of  asbestos-covered  wire. 

In  all  there  are  134  posts  on  Broadway,  covering  a  distance 
of  10  blocks  in  .the  heart  of  the  business  section.  The  co*l  of 
each  pole  set  up  complete  was  $toa 

The  type  of  post  adopted  for  Spring  and  Main  Streets  has 
four  arms  with  i>nL  lougfaed'inside  Mis  witfi  dirce  i6<p  lamps 
in  each,  and  one  large  center  tell  16  in.  in  diameter  with  six 
32-cp  lamps.  On  Spring  Street  there  are  134  of  these  posts, 
and  on  Main  Street  164. 

The  illiimimitioti  of  the  streets  is  remaikably  uniform.  In  no 
c.ise  is  the  ligliiini;  r<  il'.v  IrjUiant  but  the  lighting  is  extremely 
good  and  very  <:ii:.y  un  the  «typ  The  advantage  gained  in  this 
rf-pect  hy  using  roughed-insitli  L  iH'  i^  very  considerable.  Where 
the  globus  have  been  broken  and  the  hare  lamps  .ire  visible, 
the  trj-ing  cfTcrt  on  the  eyes  is  extremely  noticeable;  and  while 
there  1^  nndoubredly  a  reduction  in  the  total  amomit  of  light, 
the  ability  to  see  well  is  greatly  enhanced  by  the  nse  of  these 
balls.  At  the  same  time  they  make  an  extreme  emamcntal 
and  dignified  appearance,  wiib  the  result  that  4ie  nnmuM  of 
business  on  the  streets  so  lighted  basi  it  is  dafaaed,  been 
greatly  aogmenied. 

I  h.  re  ;•  v<rv  little  h.ilation.  and  the  linht  at  all  points  is  re- 
rTi.!rl-,.il<;y  uiii'  rni  It  iv  posnhlc  ir.  st.-jiid  h.ilf  w.iy  b<'lwecn  the 
pn'ls  ami  r<  i1  tlir  pnnt  «f  an  ordiiiarv  ne vv'ip.ip<'r,  even  whrn 
pt.ifd     .Tt, 'lit  illv.    W'Mi-t)  hf-ld  norm.il  to  the  light  a  new5'p:\)<er 

.  -in    hr    Tt         \\  ttll  «'.t^<v 

'  -  r  'he  ./  lllll■tl^  In  the  M  ^t«.-m  is  that  too  much  Ii^ht 
H  |hfi>«ii  nji'A.-M.I.  .ltd  tli;it  tV.-retorc  thf  'v^tem  is  iKd  :i\ 
e«<i»omiraJ  an  might  be  d«^ired.    Experiments  are  t>ow  being 


undertaken  to  see  if  it  is  possible  to  omeome  this  defect  If 

tliis  k.in  (Join-,  nn  iiicrei.^cd  ;lhiniin:.t;on  can  be  given  in 
the  ilrcti  Uic  cvpiiise  of  some  of  the  upward  light;  or  as 
the  illumination  of  the  'trcct  is  ampk-  ;it  present,  it  will  prob- 
ably result  in  a  reduction  i  f  the  c\irriiit  ii-?ed,  by  employing 
lamps  of  smaller  candle-po'.\  er 

The  chief  objection  to  the  s>stera  is  the  cost  of  operation.  As 
instnllcd  in  Los  Anfdes,  the  consumption  is  practically  12  am- 
peres at  (to  volts  per  post;  this  means  12  amperes  at  no  volts 
ceeiy  50  ft.,  or  practicany  the  cost  of  operating  one  arc  lamp 
of  six  amperes  every  25  ft.,  which  is  high.  The  rcsnltt, 
however,  from  every  other  standpoint  are  very  good. 

The  paper  hy  Mr   F.  W.  Willcn^  d..ilt  =p'^'-jfically  with  the 
General  Flectnc  gr^ij/ritired  fil-iniMit    l.^n.;)  a.  applied  to  the 
lighting  of  strtets.     Afli-r  di-.casMiiK  the  advantages  of  using 
many  lamps  oi  low  candle-power  distributed  over  a  considerable 
area  rather  than  a  small  number  of  lamps  of  high  candle-power 
separated  by  great  distances,  the  author  described  briefly  the 
improvements  which  have  been  introduced  in  the  apparatus 
for  supplying  cnrrcnt  to  series  lighting  circuits.  He  considered 
diat  the  bett  sgwicnia  at  tfie  present  tima.»  «ae  using  consiaat- 
cttncnl  transformers  with  h^h-cfficicfl^  incandescent  lamps, 
each  being  equipped  whh  a  reliaUe  device  to  ahnrt^ireuit 
the  fixture  if  the  lamp  should  bum  ont    The  gnpihitiaed 
filament  lamp,  which  costs  very  little  more  than  the  ordinaiy 
C.I rUni  filament  larop.  ;>  riL:>ut  30  p«r  ccr.t  more  ctTii.-ient  for  the 
-5I11C  to;a]  'ife.    On  ;i«iv,;in  of  the  higher  tcinpciulurc  at  which 
thc^c  '.iini|i>  are  operated,  their  hr:llu~ni:y  is  satisfact:  r.v  nft-'T 
they  have  lost  more  than  -f)  per  cent  of  their  initt.d  c.mdle- 
power.    This  result  is  attribiusble  to  the  fact  that  smly  .ibo  it 
20  per  cent  of  the  loss  of  illumination  is  due  to  the  blaekcniiig 
of  the  globe,  the  remaining  80  pCC  CCnt  being  due  to  the  change 
in  the  resistance.  The  author  suggests  that  the  tamps  used  in 
seriea  for  street  ilhunination  should  be  burned  until  the  candle- 
power  decrease*  to  75  or  70  per  cent  of  its  initial  value,  in  which 
event  the  life  will  be  many  times  greater  than  when  Oie  lamp* 
are  discarded  after  the  illumination  has  dropped  to  Bo  per  cent 
By  making  certain  assumptions  as  to  the  cost  of  energy  and  the 
iiniird  i o'.t  01  the  Liiiiii^,  it  was  contended  that  for  almost 
at]  kinds  of  street  service  the  27-watt  lamp  is  the  most  eco- 
nomical.   It  has  been  found  that  the  lower  the  cnrn  i'.;  tor  which 
the  lamps  tire  designed  the  more  sat Ijf.utory  will  lie  the  per- 
formance.    For   bt"'t    K'  ner.il    m  rv:ec   the:   e.ni.f-  iif  the  serie? 
circuits  should  be  from  3.000  to  5,500  volts,  the  current  iiom  15 
to  5.5  amperes,  the  rating  of  each  himp  from  ao  to  50  candles. 
More  than  jio  per  cent  of  all  lamps  in  use  are  rated  below  40 
candia;  perhaps  the  standard  unit  should  te  a  toW'Cnrrent 


For  street  ilhunination,  the  high-cffideney  incandcfoeiit  tempi 
should  prove  eapedally  adsantateous  to  central  stations,  on 
account  of  tbr  fact  that  the  income  from  street  lighting  is 
based  on  the  lamp-hour  and  not  on  the  kw-hour,  and  any  sav- 
ing in  energy  without  decrease  of  illumination  means  a  direct 
increase  in  the  ]io  hn.  In  1  niiip.inni;  the  liiRh-rfhciency  in- 
candescent eleciiic  lamp  with  the  incar-descent-niintlr  gas  lamps, 
the  author  stated  that  it  permitted  more  rc.idily  nf  ecoTi miic 
control,  its  initial  cost  is  less  and  its  nKriittti.ime  tlic.ip'.r: 
it  withstands  the  weather  more  advant-iKc  nivly,  ^md.  on  .ic- 
count  of  the  fact  that  its  location  is  not  limited  by  the  position 
of  gas  mains,  it  can  easily  be  installed  SO  as  to  aliord  aogr  desired 
distribution  of  illttminalioa 

In  his  paper  on  the  lighting  of  streets  I9  iiKandesccat  gas 
nandci,  Mr.  Westcrmaier  stated  tha^  hi  order  to  wiOistand 
the  rough  usage  on  the  streets  it  has  been  found  neoesaaty 
tn  construct  a  mantle  especially  for  street  lighting  purposes. 
These  mantles  arc  strong  in  structure,  and,  owing  to  specfal 
treatment  and  preparation,  retain  their  effkiecey  longer  than 
the  average  commercial  mantle.  The  mantle!  :irc  c;ip,»blc  of 
producing  from  ao  to  24  cmdle-hour'  to  mibic  f of't  of  ga? 
having  a  thermal  value  of  600  British  thermal  units ;  while, 
with  g.i«r5  of  higher  healing  value,  such  as  natural  gas,  the  il- 
li!ti:ii).ition  n^cs  to  o^er  thirty-five  candlc-hours  to  the  cubic 
fi'Oi.  In  denling  with  natural  gas  it  is  necessary  that  the  man- 
tle be  specially  treated  to  prevent  the  percentage  of  cerium 
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bdof  ndnccd.  Tlili  ttealmait  is  moit  impaitaiil.  w  uMioat  it 
the  maatk  lom  wotdd  be  veiy  bigb  and  tbe  acnrice  would  not 
be  cflkient 

The  intense  illuininaiion  such  as  that  produced  by  tbe  electric 
arc  lamps,  is  neither  desirable  nor  necessary  in  residential 
sections  oi  cities.  The  incan<Vsccnt-niar.;Ic  larr;;!  iJitTuMrs  ::s 
light  tvcr  these  sections  to  xaaca  better  advantage.  The  nio»t 
jiidiciuus  .irraiiKcmcnt  of  lamps  is  obtained  when  the  broad  ave- 
nues are  lighted  by  arcs,  while  the  cross  streets  and  parks 
are  lighted  by  mantle  lamps. 

In  order  to  maintain  the  eiltoiency  of  the  incandescent  gas 
Mteel  Ugbting  tfUm,  it  i«  absolutely  necessary  that  the  lamps 
receive  proper  are  and  attention.  As  each  iatm*  »  in  >t*ell 
an  indi^aBl  plant,  it  mast  be  adijutted  to  nit  the  ecnditiom 
under  ivUcib  it  operate  Tliere  ia  tM>  doubt  tbat  the  beat  poe- 
tiUe  lervtee  ia  to  be  bad  otdy  vbere  each  faidividtial  lamp  re> 
ceives  daily  allention.  Manna!  lighting  will  therefore  not  be 
replaced  by  the  automatic  u»\ei*  grrat  improvements  are  made. 
Moreover,  the  m.-t;  iri:y  of  uuinmatic  devices  eontd  not  be 
u>ed  even  if  ihcy  were  perfected. 

DISCUSSION. 

The  discussion  was  opened  by  Mr.  J.  W.  Cowling,  who  com- 
pared the  illumination  obtained  from  arc  lamps  spaced  at  great 
distanees  with  that  from  small  li(btin(  wut*  mote  widely  dis- 
tribntcd.  In  towns  and  small  cities  tbe  best  efleeta  ace  seaved 
by  die  uae  of  »s<9  iacaadescent  lampa,  and  in  manjr  ptaecs  audi 
lamps  have  replaced  die  dectric  arcs.  He  expressed  the  opinion 
that  the  initial  cost  of  the  equipment  and  the  expense  for  the 
electricity  used  in  the  Los  .\ngele4  street  lighting  system  were 
very  excessive. 

Mr.  W.  T.  Morrison  y.r,..-  nr.  .iccount  of  the  good  results  which 
h;nl  hfen  obtain<rfl  by  silfclni!;;  '.jmps  of  varying  .impcr'-s 
for  use  in  difTerent  pasi3  oi  a  lighting  system.  In  disc-.is^ing  '.he 
Los  Angeles  installation,  he  remarked  that  it  is  unnccc^.^rv  to 
place  lamf'S  in  an  upright  position  on  posts  in  order  to  prevent 
hreaiiage,  bccmsc  experience  ahows  that  allHost  no  breakage 
occurs  when  the  downward  atrsagesaiMt  is  used,  iriiile  the  iat" 
ler  method  is  far  preferable  with  reference  to  ^  illumination 
obtained.  He  etilidiad  the  use  of  only  two  iampa  at  strett'oar- 
ners  don  It  apart  after  midnigbt  in  the  bminess  aeclian  «f  a 
town.  The  power  used  in  the  Los  Anfelca  aqnipment  amouata 
to  about  a6  kilowatts  per  t.ooo  ft.  of  street  while  alonff  Fifth 
Avenue,  in  New  York  City,  which  is  considered  c-c  r  f  the  best 
illuminated  streets  in  tbe  country,  only  6.6  kw  arc  used  per 
1,000  ft.  Tba  cost,  therefor^  moat  be  aiclrcmeljr  hi|b  in  Los 
Angeles. 

Mr,  E.  L.  Eliiou  rcrriarKrd  tluit  the  l.inip  prints  u^f>i  m  I.-.s 
Angeles  seemed  to  have  been  desigited  with  especial  reference 
to  the  handM>me  appearance  and  that  incidentally  they  were  Used 
ior  holding  electric  lamps.  From  the  point  of  view  of  illumina- 
tiOD  it  would  be  difficult  to  conceive  of  a  less  efficient  arrange- 
ment. The  use  of  aeveral  incandcacent  lamps  in  a  single  globe 
is  fuadamenMlir  tmmi,  and  chialers  of  lanqia  are  always  disad- 
vanlageoos  with  reference  to  the  distribution  of  the  iliuminaiion. 
No  attempt  seems  to  have  been  made  to  prevent  the  fixtures 
and  the  lamps  themselves  from  cutting  off  .■»  large  part  of  the  light, 
and  yet  no  reflectors  have  been  used.  It  would  have  been  far 
bettrr  :t  \h:-  :.iiiips  had  bc«ii  ji'.i.'fd  in  a  dowinv.irrl  po-ition. 

Mr  \V.  11'. \.  Ryan  shownl  tint  the  so-called  reflector;  i:scd 
with  s'.rc^-t  l.nmps  ".-rvc  well  enough  .is  ?.  firotcction  fnmi  the 
weattier.  but  that  they  arc  failures  as  means  for  directing  the 
light  rays  where  they  are  needed.  .\  reflector  should  collect  the 
major  portion  of  the  light  rays  which  tend  to  pass  above  the 
hortsontat  and  re  direct  them  to  an  angle  between  o  an^  90 
degrees  below  the  horisofltal.  Sixh  reflectors  seem  never  to 
have  been  used*  akhough  their  design  offers  no  diflfenlties  what' 
soever. 

Mr.  F.  W.  Westomaier  stated  that  ui  certahi  tests  whidt 

had  been  conducted  to  determine  the  effectiveness  of  the  il» 
Inmination  obtained  from  different  types  of  ga*  and  electric  lamps, 

It  li.i'J   been   fuiunl  ih  it   ■'.  c'.iiipiiii;  rcuKJ   be  read  at  a  much 
greater  distance  t'rwu  a  giis  '.Amp  tliiiii  ir<ini  ,in  electric  lamp 
of  the  same  candle-power  rating. 
Mr.  T.  J.  Little,  Jr,  in  discussing  the  rating  of  incandescent- 


niaallc  gas  lanipa,  stated  that  nwncfaas  testa  made  <m  Iampa 
in  actual  service  abowed  that  about  so  caadle^boura  are  ob- 
tained per  cubic  foot  of  gas,  so  that  a  3  ca.  ft  burner  can  safsly 

be  rated  as  a  6o-cp  lamp.  By  the  use  of  the  proper  reflecMwa 
the  distribution  of  illuminatiott  from  gas  lamps  can  be  ren- 
dercd  cqnallj  as  aatiifacioiy  aa  dmt  ofattfaicd  from  electrical 

Mr.  John  Carr.pbei;  !.;iid  thiit  it  is  not  proper  to  judge  of 
the  iilumtnation  from  lamps  by  the  dtstatice  at  which  a  clipping 
can  be  read,  and  that  ibe  on^r  proper  method  is  bgr  tbe  use  of 

photometers. 

President  L.  R.  .Marks  thought  that  the  subject  of  street  11- 
Imnination  is  of  snfhcient  importance  to  juati^  the  appointment 
of  n  committee  to  coUeet  data  or  to  mabe  audi  testa  as  may  be 
needed  bi  «rdcr  that  moire  deBaito  Information  majr  be  available 
tor  the  members.  He  suggested  that  the  matter  of  aeleeting 
sacb  a  eonmiitiee  be  referred  to  the  cotmcil  of  die  socie^. 


Letter  to  the  Editors. 


Soldering  Fluxes. 

To  tin  Editon  of  Eleelrieai  WorU: 

Sdis:— Serious  diarges  have  from  dme  to  time,  been  pre- 
ferred Bfaiust  Knseed  oil  and       varions  gums  naed  in  the 

mamfilctHre  of  insulating  varnishes  br  persons  ItMeresled  in 
the  promotion  of  petroleum  base  componnds,  and  practically  all 
the  failures  of  electrical  apparatus  whose  canses  were  not  im* 

medlatciv  :ipp;ir(iit,  h;ivr  been  cniiveTiicntly  laid  at  the  door 
of  t':c  inmlutiiig  variiish,  .-^si  ir.sidiitmy  v.irnish  is  not  a  perfect 
material  ;it  the  present  stage  of  it;  dc. olop:!ien;  .ilthcii^h  it  has 
bten  improved  very  materially  in  the  hisi  icr.  years  as  a  direct 
result  of  the  rivalry  of  the  various  vaniisli  makers  to  L-eciirc 
the  business  of  the  electrical  trade  whose  demands  as  to  quality 
have  been  increasingly  exacting. 

The  writer  having  had  occasion  to  investigale  the  charges 
referred  to  abovcb  condttdedt  after  oooaidecable  experimentap 
tian  extending  over  several  years  and  after  tfiscnssing  the 
matter  with  many  of  the  most  aotaUe  authorities  on  insulatian, 
it  would  b«  necessary  to  look  dsewhere  for  an  explanation  of 
practically  a!l  the  failures  of  electrical  apparatus  ar.sin);  from 

Ot'^c-.jre  c.nises 

Prohahly  one  of  the  princijjal  causes  of  ttic5.e  failtires  i«  the 
use  of  soldering  fluxes  whirh  are  absolutely  unfit  to  be  asso- 
ciated w.lh  other  matcsials  accessory  to  tlie  iiunu (rivt-.;te  :«nd 
repair  cf  the  apparatus.  It  is  a^loiiishirig  to  note  the  oarrie^i- 
ness  and  apparent  indifference  with  which  many  manufacturers 
and  the  large  majority  of  central  station  managers  treat  this 
small  but  extremely  important  article. 

The  fluxes  used  to  solder  joints  which  are  afterward  insulated, 
veiy  often  ooolain  zinc  or  aiimtuuium  chlorides  in  large  qiisntitiea 
which  ere  anydiing  bat  diekctries  and  0ie  fenoer  is  MtM^y 
bygfoscopic;  not  only  are  they  conductors  alcelricaliy,  but  they 
act  chemically  on  the  imulatton.  rapidly  deteriorating  both  lex- 
tile  and  insulating  coatings  vtith  uniformly  disastrous  results. 
The  corrosive  action  of  these  chlorides  whether  alone  or  com- 
poi'.iiidcd  with  other  materials  makes  their  use  impossible  for 
soldering  all  small  gauge  wires  whctlier  bare  or  insulated,  A 
test  recently  brought  to  the  not  cc  rf  the  writer  strongly  mJi.-ates 
liic  necessity  of  abandoning  the  use  of  ail  flux  compounds  con- 
taining metallic  or  other  corrosive  salts  in  the  vicinity  of  in- 
sulation; on  tearing  dAwn  rt  multiple  strap-wound  coil  that 
had  had  a  terminal  soldered  to  its  starting  end,  it  was  found 
that  the  sine  chloride  flux  had,  by  capillary  attracttoiv  pen» 
tmtcd  the  eoU  over  a  foot  bom  (he  soHmd  joiatl  Such  a 
oondilioa  la  liable  to  be  eibtained  canslaody  fai  practice,  it  die 
prebabte  cnuse  of  nany  obscure  breakdowns  in  Mgib-icttslon 
apparatus  and  should  be  forestalled  by  absolutely  prohibiting 
the  use  of  fhixes  other  than  those  composed  exclusively  of  in- 
sulating materials- 

The  specification  just  nainid  e\cl.ides  the  u*e  of  w.Tter  solu- 
iMiii.  'I  h<'  fire  risk  acf >  nip.iti;. -ng  the  use  of  spirit  *oliitiiiiis. 
not  to  mention  the  inconvenience  of  the  brush  and  cup  method 
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with  its  mavoklsbfo  watic  caused  by  carelessness  and  evaporation 
of  thf  so!vf:i;,  is  3  UrtOT  to  be  seriously  considered 

A  soldering  flux  for  general  electrical  use  should,  therefore, 
b*  in  iticfc  Qr  piitc  fenn,  pt«fenb|)r  ia  «tick  form  tor  tan- 


vcnience  in  haiiUliiig,  of  sufficiently  high  Ha&liing  point  to  pre- 
vent its  taking  fire  on  contact  with  hot  tMer,  II 
contain  none  but  insulating  materiaU. 
EiAiir,  III.  L-  DtnoBt 


DIG£ST  OF  CURRENT  ELECTRICAL  LITERATURE 


Single-Phase  Commutator  Motors— ftwntUSOu-^tftt  felt 
part  ul  .1  I  ng  article  intended  ^i.f  a  classification  and 
gencril  thcor;.  oi  single-phase  coiumuutor  motors  with  the 
aid  ot  diagrams  -  L'ind.  ESvc,  April  la 

SingU-Phasc  Mulort,—VtMtttx.—.\  note  discussing  some  tbeo* 
t';:i::il  )iL)Mi;s  concerning  perfect  commr.iitu n  in  tillgle'fhtie 
commutator  motor*.— L'/Tifiiirag*  EUt.,  M;ii\h  24. 

Windings— Gos*ctJi.-~\  tong  abitract  of  a  paper  read  before 
the  Dresden  Electric  Sockty  on  lh«  claMiiiaKion  of  direct 
current  dynamo  uindingi  aad  the  primipil  Uwi  fOroniiac 
<hcin.— £/(lt.  Ztm  Marcfa  at. 

7f«H/«rMM«.— DM«iiOirT.-^A  higW  madicmaticml  nale  on 
determining  the  plnwdiffMenoe  in  tmMSoroMn.-^'£«lijnt« 
EUc  April  7. 

Caiiuuuins  ih,-  CofiKcifnt  of  Self-induction. — Rosskock  anli 
Witt*.*.. —  Sevcrjii  letters  discussing  simie  special  points  111  flic 
recent  article  ui  Wittek  on  the  calciil.Mion  of  the  coeffici'-nr 
«i  Mif-induciion  of  coils  embedded  in  it<n\.—EUk.  Ztil.,  March 
aa  and  April  a6l 

Lamps  and  Liglitlng. 

Tungitrn  Lamf. —Rms. — .\n  abstract  of  a  paper  read  before 
'  the  .^u8trian  Assoc.  of  Electricity  Work*.  The  author  gives 
*  review  of  the  different  fim>»  and  engineers  which  are  try- 
falt  10  develop  the  tungsten  lamp  and  molybdenum  lamp.  Jutt 
•iplicatioM  for  two  different  method*  of  pre- 
rbdeimm  fihwientii  of  which  the  feu 
4»e  is  ataled  to  have  met  with  diflknUco  while  the  iceond 
one  ie  at  follow*:  Campotmds  of  tmigtlen  or  nolyhdenam  which 
cut  he  rtdnced  to  the  metallic  irtate  by  means  of  hydrogen  (for 
Stance,  oxfdes,  snlphides,  chlorides)  are  powdered  and  mixed 
wilh  ;i  binJing  matcri.d  wliidi  U  frf<'  firm  cirboii  (for  iii'it.mcc. 
watery  atuJ  rn;ujc  into  .1  pi.i-tu-  in.i-.^  ThiN  is  lumiubt  into  the 
form  of  a  filam<Tit  ;itii|  :<  iK'.ntcii  ni  ;i  li>ilri>|{fn  atmosphere  until 
the  filament  is  reduced  to  the  meiaihc  slate,  tjitireiy  dilfercnt 
methods  are  those  of  Kuzel,  who  employs  colloidal  solutions 
and  the  paste  method  of  Welsbach.  The  Welsbach  Company  is 
also  working  in  this  field,  and  its  method  1*  tO  treat  the  tri- 
ooudee  of  ttingileu  or  motyfadeniui  with  an  exceat  of  amrnoaia  ao 
aa  to  iami  a  tengh  paate  and  to  woth  fliia  iipoa  iluMnH.  Con- 
cen^  the  Knad  lanpa  aomc  teita  have  hcen  atade  in  an  1m- 
ititnte  In  Vieniui  whidi  were  mcntlooed  in  EucnoCAL  Wonu 
February  17,  p.  354.  The  testing  laboratories  of  the  municipal 
Electricity  Works  of  Vienna  have  so  far  examined  only  tungsten 
lamps  of  the  Wclfhrnh  Coni|"i.iiiy,  The  tests  li.ivc  ;iot  yet  beer, 
concluded,  but  the  rcaiilts  oLiSaiiicd  so  far  with  lamp;  Iielitcfl 
for  aVjut  :  <«io  hours  are  favorab'.e.  Up  to  the  present  onlv 
the  Welsbach  Company  has  furnished  lamps  consuming  one  wait 
per  cp  with  voltages  of  from  too  to  120.  The  hall  in  which  the 
lecture  was  htid  was  lighted  *ilh  such  lamps  of  60  to  80  cp, 
which  itave  a  liuht  which  taras  ipecially  pleasant  by  its  beautiful 
white  color.  Such  lamps  may  stand  a  considcnUc  increase  of 
vohagc.  as  was  shown  hy  the  lecturer  who  used  one  of  tiie 
tempi  at  double  the  normal  voliage.-^£f<Jk.  2eU..  April  la. 

TvnejtifH  Ij»mp.—K  noie  on  the  new  tungsten  lamp  of  Just 
and  Hapaman.  So  far  the  lamp  ha^  1>cen  niatU-  for  voltages  not 
exceeding  110  volts.  In  the  Iio-voli,  j^-cp  i>atifm,  (here  are 
three  exceedingly  t!i;n  ti i .1  nn- n I «  uf  pure  linij  tt-n,  the  tilsnients 
Wire  held  in  pb'-f  fiv  ■-iiit--ili">/  -.t.-ivis  of  ahiirnmini  .oxnlf  or  of  .i 
tiiiti.irr  i.f  i.iV.-r  >■!  t  il  !•  !:,  fcrtn  tin-  r:c\v  lamp 

1  -t-   :."m.  i-t    hi.  tit',  i!   \\itli   itir   or'!  :ti,-i  ry  llt-i-vcll. 

<;-i  r:ir!..-    *:-itt:i'tif   !:ii::;'      A.'   .!.!■        'i  f i  f  t  ■  ir  <.  pi'.r'_'  tti'LJ- 

tUn  cunnot  be  maiie  tt.  ni>  lt,  bin  at  the  hiche*t  trmpcraiarc.  ob- 


tainable it  volatiliaca  witbont  passing  through  the  liqirid  stale. 
In  this  respect  it  it  anahvou*  to  caihon,  the  diSemice  being 
that  the  temperatme  trt  whidi  carhoo  volatiliset  is  considenUr 
lower  than  that  for  tungsten.  It  is  stated  (hat  the  average  life 

of  a  no-volt,  4a-cp  lamp  when  run  at  an  illumination  of  one 
Hefner  candle  per  watt  is  1.500  hours  It  would  appear  that 
the  illuminating  power  of  the  lamp  remains  unaltered  during 
its  entire  lisV,  and  that  it  it«  not  at  all  sensitive  to  fluctuations 
in  the  supi)  y  f;rcs.stir<\^Li>«rf.  Kiec,  .\pril  27. 

Imfroving  In,-  /  of  iht  \(ercury~l'apOT  Lamp. — GenKCKE 
AMV  WK  BAtiES — All  aicount  of  an  investigation  made  in  the 
German  Reichsanstalt.  In  order  to  produce  red  rays  in  the 
mercniy-vapot  lamp  and  thus  improve  the  color  of  its  iighli 
the  authors  add  «ine  to  tlie  merenty.  They  use  a  lamp  made 
from  fused  quarts  with  ztnc  amalgam  oontaining  jO  ports  by 
weight  of  meiCHty  for  100  parts  of  zinc.  The  spectrum  shows 
not  only  die  Strong  mercury  lines  435.9,  546.1,  576.9,  S7s>-o,  but 
.ilso  the  strong  imes  468.0,  472.2,  481. i,  and  636.4  nn.  Espe- 
i-  .illy  the  last  n.ntiifd  itA  line  line  is  ver>'  .strong.  The  lamp  wa« 
i:)p<trat<'ij  011  .1  iio-vol;  ciri:u;t  w,;:li  a  series  resistance  and  it? 
liKlit  wuj  mui  li  more  like  ordinary  (;a;.light  than  the  light  from 
H  lamp  containing  pjn;  mercui-)'  A  ^t:ck  of  sealing  wax  ap- 
peared red  and  the  human  skin  lost  the  deadly  green  co'or 
which  it  had  when  illuminated  by  the  mercury  lamp,  and  ap- 
peared rather  a  little  too  rosy.  Only  the  color  of  yellow  sub- 
stances was  incorrect,  situe  fluy  aippcafcd  either  too  red  or  too 
green.  This  last  disadvantage  was  ovcrame  by  adding  a  smsli 
amouflt  of  nwtallk  sodium  and  the  given  out  fmn  the 
mercuiy'daooMdinn  lamp,  was  then  eompwiMe  to  the  color 
of  some  Bremer  are  lamps.  It  is  adTsntageoua  to  add  to  the 
.ib'ive  mixlnre  -ime  bismuth  (say  about  10  per  cent)  since 
it  h.ippfiieJ  th.1t  the  r.inc  amalgam  which  is  solid  at  ordinary 
ttiiipiT.itiirc,  «5uri  expanding  with  risini;  temperature,  sticks  to 
tbc  umII".  ot  the  l.imp  and  m:ide  them  cr;irk,  N'o  i:r;ivkirii!;  . 
e'jrrcd  alter  bismuth  had  been  iittr.jduced  whiie  tlie  ^pt'Otnitn  of 
the  bismuth  is  much  too  faun  to  change  the  coior  of  the  iamp  in 
any  considerable  degree.  The  quartz  lamp  used  in  the  experi- 
ments was  designed  for  spectroscopic  purposes  only,  and  would 
not  be  suitable  for  commercial  He.  For  this  reasoOi  and  became 
the  lamp  needs  further  improvements  before  it  can  he  made 
comnereial,  no  data  are  given  on  the  eaMoniy  of  the  lampw— 
BOt.  Z«k^  April  19^ 


Direci-CurremI  Power  rruiMmtrMM.— AoAHS.— With  reference 
to  the  propos:;d  direcl-curreot  power  transmission  from  Victoria 
I'alls  to  the  Rand  in  South  .Africa  the  -I'.nbnr  print,  out  the  fol- 
l.iwing  advantages  of  tllit^  cysteni :  For  c<jual  clietuvc  vtjltages, 
the  maximum  voltage  of  1  phase  or  two-phase  alternating- 

current  circuit  i<  I  41  times  that  of  a  direct-current  circsit  In 
a  three  ph.i^c  circuit  the  maximum  alternatif.p  vn'ItaKe  is  higlicr 
by  a  large  percentage  than  the  voltage  of  a  direct-current  circuit 
for  the  same  power  and  loss  and  wdg^t  of  conductors.  For 
these  reaaona  the  constant  aiUnt  escape  of  energy  from  wire  to 
wir&of  a  transmission  elreutt  is  greater  with  alternating  current 
than  with  direct  eurreot.  In  a  direct-eurteat  ttaomiistion  line 
the  maxhnum  voltage  is  on  the  line  only  at  times  of  full  toad; 
at  other  titriei  the  voiini;e  is  proportional  to  the  load.  The 
Tine  «m«tnn-tion  i<  simpler  with  direct-current  flian  with  three* 
pliase  current,  .nnd  for  a  given  weight  of  conductors  per  mile 
.%  direct-ctirrem  circuit  presents  a  stronger  construction  than 
I  tbroe-pliaso.  because  encli  wire  is  ".ariier  in  the  former  CSSe 
than  in  the  l.irter — Ctmier  j  .l/i;,?  ,  May 

A*<7;<rf  i!''i<-u-  r.\>Hcni:,f  HaNvoi-k  •  The  conclusion  of  hi« 
article  on  the  importance  of  details  of  operation  in  power 
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ho«:i  V  1  frerc  should  always  be  a  -infticiimt  mimber  of  each 
kind  of  to.K  un  hand  to  admit  of  havii'k;  utli<  r>  n-i>.-:ircil  '.vithout 
excessive  cost.  The  supplies  should  be  kfp*  ^  auiuble  plate. 
Good  care  for  Ihe  steam  atul  electrical  apparatus  involves  tests 
every  month  of  the  reciprocating  engines  or  steam  turbines, 
etc  To  keep  the  auxiliaries  in  proper  wprking  order,  labor  and 
material  of  fint-cl«M  kinds  are  occcsiary.  The  inatramcftts 
ahMld  lie  periodKallr  teMed  and  standardized.— CouiVrV  Uag^ 

AtttrtMmi-Citntnt  MoMtj—Scmtj—Tht  Mcond  part  pf  h» 
iOtMlrated  article,  of  a  general  nalim,  on  speed  characteristics 
and  the  control  oi  electric  motors.  In  Ihe  present  installment 
he  discnMCf  alternating-current  motors.— £nf'iR(g  Jfaf.,  May. 

TmctlM. 

Vimuj-  A  note  on  the  elcctrificatioa  of  the  Vicnm  OQr  Rail- 
sray.    Motor  cars  cannot  be  nied  since  it  was  repired  that 

at  the  terminals  of  the  dty  road  passengers  should  not  be 
forcc'l  t'j  ili.ai>!c  cars  when  going  or.',  "i  t'^vn  "ii  iiiy  of  the 
suburban  ssciii!  roads.  In  the  city  rojd  ilcctrn;  lucomotives 
have  therefore  been  installed,  the  Kri.-ik  'lirt;<-  wire  system  being 
used.  E^ch  direct-current  locomotive  has  two  axles  and  fonr 
motors,  two  motors  acting  on  one  axle.  Two  such  motor  art' 
in  series  and  are  connected  across  ono  half  of  the  three-wire 
network  of  2x1,500  volts.  'Ihe  other  two  iinitor»  are  connected 
■cross  the  c^her  half.  The  earth  forms  the  uculral  conductor 
and  lenerally  carries  no  cnrrent  00  account  of  symmetric  load. 
An  exception  is  in  starting  which  is  aceooplished  with  the  four 
notofs  in  seriet  at  ijm  toMi.  With  a  tension  of  ijioa  volts 
taro  converter  statlona  MC  snllieienl  for  the  whole  city  road; 
they  are  supplied  with  three-phase  Currents  from  the  municipal 
electricity  works.  The  loconmtives  for  trains  of  from  5  to  10 
cars  weight  »>  tons,  the  draw-bar  pull  being  8,.w  k«.  The 
ratio  of  adhesion  «(:v:!it  t.>  dr-iu-h-it  [ml!  is  i  3.  wlmh  is  the 
same  ratio  as  for  the  new  Valtellin.i  rn.iil. — f.iek  H  ilnu  n  M;irdi  3. 

Hxf^h-Tfnsion  I.Urci  l-Currcnl  jj,  — :llu-tr.iK  il  di  icr;;- 

tion  of  the  ggo-volt,  direct-current  railway  bt  tuccii  Cij^ognc  and 
Bonn  in  Germany,  the  motors  being  providcrl  svr.li  intcrpolca. 
The  chief  features  of  the  road  were  noticed  and  illustrated  iu 
the  DiKe«t  of  .^pril  38.^"/.  R'y  /our.,  May  5. 

Singlt-Phatt  Railway  at  tht  MUoh  ExPasitiom.—The  Milan  ex- 
.potiikm,  which  is  ahortty  to  ha  opened,  u  bailt  «o  two  separate 
pieces  of  gnamd,  but  bdtitiet  for  getting  from  one  pan  10 
the  other  are  provided  hy  a  dauble>track,  singte-pha>e  railway 
built  on  a  wooden  structure  at  a  height  of  about  16V2  ft.  from 
the  ground,  and  nearly  i  mile  in  length.  The  gradient  is  ag 
per  irii;  [>r^iLtiv;r!v-  all  the  way,  but  at  one  end  tlii-  tr.ick  lies  in 
a  <'1IT^<•  lif  ;i  r;f  ;iii<.  of  wme  .^oo  ft,,  the  gradient  here  att.-.ining 
J  ;  in  r  i-i  tit,    Sir;«'r  phu-i-  ciirtiTit  ;it  volt*  and  15  fuTiml? 

per  second  is  uL>tdiii«'d  Iruin  a  iiiutor-gcciciaior  set  (600  hp, 
3,600-vcJt.  42  periods,  three-phase  motor  and  single-phase  gen- 
erator) in  a  small  statioa  at  one  end  of  the  line,  and  is  fed 
difectly  into  the  two  nmhcad  tioUqr  wires  which  are  suspended 
ocntnlly  o*cf  tiia  tnd»  bgr  means  of  wooden  poles  and  the 
cnstoinafy  «pan  wii«  const rtaetioa.  Ttalna  ave  to  be  nwdo  np  of 
four  ears.  Itae  end  cats  aftt  OQttipped  with  tranafonners  for  re- 
dndng  the  trolley  voltage  down  to  lao  volts  as  a  mininram, 
and  are  driven  tqr  two  30-bp  Finzi  single-fitaaae  motors.  Each 
of  the  two  inner  cars  has  only  one  motor.  A  train  weighs 
about  5'.  to:  V  Hi.en  cirtying  fvU  iwmber  of  pasMOgcfs.— 
Lon4.  Ulfi.,  Ajifil  27. 

Frrnch  Intfrurban  /?fli7{t'a}i.— SoLira. — An  illustrated  descrip- 
tion of  the  network  of  electric  tramways  which  extends  without 
nitsrraption  over  a  length  of  about  50  km  between  Oignes  and 
Menton,  passing  through  Nice,  Monte  Carlo  and  Cap  Martin. 
The  constmctiOB  offered  ooosiderable  diSculdes.  The  JSO-volt 
diteet-curreot  is  obtained  from  six  subHtationa  which  are  sup. 
plied  with  TAOOO-vott  as-cyde.  three^ase  eatntAt.-'L'Ethirage 

Tili-t      \firi;  Jt. 

i-remanlle. — .\n  illustrated  article  on  the  Fremantle  municipal 
tramways  which  represent  the  latest  electrical  railway  system  in 
Australia. — ,S';.  R'y  Jour..  May  5. 

Gtui<H»f-Elr(trie  Trofn  — Binov.— .A  brief  illustrated  descrip- 
ttvn  of  a  gasoline-electric  train  with  which  experiments  have  been 


iiiaJc  ill  t'etersbmu  The  train  consist*  of  Six  cars  of  which 
the  first  one  coi!i.:in>  :i  'l.Mi.-iTiiu  coupk-d  \i<  u  JS-'iP  gasoline  en- 
gine, The  dynanivi  ciiii  iujiply  14^  aiiipcies  ai  120  volts  when 
ruiimi-K'  .it  rSo  revolutions.  Each  car  has  four  axles,  of  which 
two  are  driven  each  by  an  electric  motor.  The  two  motors  on 
each  car  are  connected  in  series.  The  three  groups  of  the  two 
motors  on  tiic  first  three  cars  are  connected  in  parallel.  The 
three  groups  of  the  two  motors  on  the  last  three  cais  are  also 
coanected  in  paiaUeL— £/«A.  Bahmtm,  March  24. 

Thnt'Pkua  locwMMnvJ'.— HntDO.— A  folly  iUwtialed  de- 
scription of  the  tfaree-pbaae  loeotmotivcs  for  the  Simpton  twuicl 
which  have  already  been  notieed  in  die  IKgeit— filrJfc.  BahHtm, 
March  14  and  24.  • 
Roller  Bearings. — ScHOERLlsc— .\n  account  of  cxperhnettls 
m;.<ic  oli  ;i  ni.jturcir  of  tin.'  niiiiiii  ip,i!  tramway  system  ui  IIatii>ver 
with  ruilcr  lxj,ritigj.  "i"  tlie  MotTri  type.  The  results  arc  ^til■.ed 
to  have  been  salisfac1i>:>,  .'inin.*  the  sa'.iiiR  in  electric  power,  oil 
and  attendance  was  rojiiiiifrable  and  the  life  of  the  bearings 
siiflicicntly  long  to  nuikt-  up  for  the  ODMpantivcly  Jiigh  first 
cost. — H.ilinen,  March  3.  ' 

Insin:  ' '  jjk  for  MolormeiL—'Bs»vaL—Tht  condusion  of 
his  serial  on  the  training  of  motormen  for  electric  tramways. 
1  ae  present  instaOment  cottaiDS  a  complete  instruction  book  for 
h!rii«  aad  tiainiag'iiMtoraKiL^M.  AoAnn^  March  3. 

FaUmrt  of  Brakts.—TMAMm.—K  long  artiide,  iUntlnted  by 
numerous  diagrams,  on  the  reasons  why  brakes  sonutiiiics  fail 
on  street  railways. — Elek.  Bahnen,  March  14  and  24. 

i.liCtrU  I'ehUki — E.\m>.s  — .\f.  iltubtr^tcd  article  oti  ck-ctric 
trucks  for  city  service.  It  can  m  gtiicral  be  stilted  tbiit  under 
some  traffic  conditions  and  surface  requirements  the  suptrior 
mobility  of  the  sa^oliite  vehicle  makes  the  saving  in  dfivera 
great  enough  t<' t.  iiui<-ii>;iti-  1  ir  the  higher  in:iiii;on.-ince  charges. 
Where  the  limitations  are  such,  however,  that  the  number  of 
active  vehicles  required  Ina  to  bc  about  the  same  in  each  case, 
the  electric  vehicle  becomes  more  economical  on  account  of  its 
lower  maintenance  charge.  Of  course,  the  gasoline  vehicle  has 
the  advantage  in  all  fields  requiring  mileage  beyond  that  safely 
and  eonvcnieotly  obtained  by  the  dcetric;  bnl  the  greater  pro- 
portloa  of  cily  deKveiy  serviee  is  irdl..«lttin  the  tadiiB  of 
travel  of  the  clectitc  vdilete.  The  expense  of  electifc  trades  is 
discussed  uith  references  to  practical  experience.  In  the  expense 
of  operation  of  electric  automobiles  the  largest  single  item  is  the 
driver:  the  next  most  important  item  is  th.i:  -li  m.imtcna::cL-,  in-_ 
eluding  the  storagre  battery  which  should  be  treated  as  an  ex- 
pense account  r  uIkt  than  an  iiivcstmci--.,  as  it  is  really  slow  fuel. 
.A  very  considerable  item  in  the  maintenance  lies  in  the  rubber 
tire-s.  Detailed  cost  sheets  are  given  from  experience  in  Pitts- 
burg where  considerable  saving  was  n^t.1it1l5d  by  die  use  of 
an  electric  wagon  over  horse  traction.  autliar  thfllks  tliat 

the  time  has  come  when  the  electric  liglit  and  power  companies 
can  profitably  consider  the  (wstioa  of  leasinf  indtvidnal  diiCf - 
ing  apparatus  ei^ally  suited  to  the  proper  vse  of  thdr  own 
deetridty  for  charging  private  vchides.  If  the  cleetffc  Itght  and 
power  companies  at  present  in  existence  do  not  take  advantage 
of  this  active  opportunity,  it  will  certainly  be  done  by  independent 
capital,  to  their  great  disadvantage.--^/"  .-  h<ur  , 

Motor  OmnsbMirf.— Maxkham.— An  illustrated  article  on  mo- 
tor oomibuset  for  public  passenger  service,— CoMHsr's  Mag.,  May. 

*  liataltatlcaa,  Systaom  aad  Appliances. 

PraqfUMf  for  Cvmerttn.-'tlovmti—K  discussion  of  the  best 
frcquauqr  to  be  used  with  rotary  eonvcrttn.  If  eomfrters  of 
a  stoA-fntuoKy  are  used  for  ligbtnig,  power  poiposcs  and 
traction,  the  best  fre<]uency  is  believed  to  be  since  it  is 
the  highest  one  which  permits  a  good  conversion  of  current  at 
(550  volt*  for  tr.lrtion  purposes.  If  two  frequencies  are  pcrrait- 
tcd.  the  host  one  for  trai'lm  U  25  periods  ]>cr  5r.-  ind  and  the 
best  for  lighting  and  power  purposes  is  43  to  50  with  machines 
with  natural  cooling  and  60  to  75  with  machines  with  artiildal 
cooling. — La  Rei'ue  Elec,  March  15. 

Regulation  of  Rotary  Converters. — Smi. — An  article  giving 
some  notes  on  the  regulation  of  rotary  converters  and  explaining 
with  the  aid  of  diagr.ims  how  the  pressure  at  the  slip  rings  in- 
creases with  increasing  field  aapeie  ttmia,  so  that  it  will  be  seen 
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that  ihf  rotary  ooii\ert<T  provided  with  a  shunt  winding  across 
the  briuhe*  .iiul  a  s«ric*  winding  carrying  the  load  current  may 
be  made  praciioUly  wlf-rcgwJating  »t  all  Umds,  Iqr  suitably  ad- 
jtMtiiiB  die  amaunt  of  Mll^indiiclMMi.  In  order  to  pbtaio  diit  re- 
suk,  the  ohmie  rep»t«iice  of  the  cables,  uaaaforaur  windmgf, 
cte..  muM  be  low.— i^iiA  &ee.  Rtv.,  Apdl  13. 

Operation  of  Compound  Dynamos  in  /"flrtJI*/.— Jacobl— When 
compound  m.ichincs  arc  operated  in  parallel  it  is  almost  general 
practice  to  employ  an  auxiliary  ^  1  luin.iKjii  bftwceti  thi  m.i- 
chines  in  order  lr>  avoid  the  Irriiiliiv-^niin'  ri  vcrs.i;  of  jKiliiiiiea- 
tion  di  tljc  •;i.u-liinc-..  TVu-  .nillinr  iii  -i  fibci  .1  --jirci.-il  .irrangement 
by  which  any  such  reverses  oi  polarisation  may  tre  effectively 
prevented- — EUk.  Zeil..  April  12. 

ReguiatioH  of  I'oUagf  ni  Transformer  Slaliotu, — ^HlMIWN. — 
The  first  part  of  an  article,  illustrated  by  diagrams,  of  various 
mCllMdt  for  thi-  pnr-.r.M'      F:,-i-  -Xnril  jg. 

lilectroplijraic*  aod  Magnetim. 

CmulittHiCH  of  the  Err^frffn.— Kau»akn.— The  author,  who 

formerly  fxperimfiitally  pruvcd  that  the  m;«»s  of  the  electron 
increases  with  it^i  vclinity,  and  that  this  ma'ss  is  pr<j>bably  largely 
f\C' Tic.il.  h  iH  l:<  '  ii  prtiinpted  hy  '-itv  r.i?'!  it-i  icii  di-i''-.' -^i 't>5  to 
rcptiit  i^i*  vvuik  with  n  vii-\v  of  detiriiiiniii^  wlitch  theory  best 
explains  the  experimental  re^nlls.  I'he  theories  he  lakes  arc 
iho^e  of  Abraham,  Lorcntz  and  Hncherer.  The  theory  of  Abra- 
ham may  be  called  the  theor>  of  the  rigid  electron,  in  which  the 
field  of  the  electron  extends  outwardly  to  infinity  and  within  to 
the  surface  of  a  sphere  of  constant  radius,  ii ;  and  the  Ma.x\vel- 
liao  equations  relating  to  a  solid  sphere  with  surface  or  volnmc 
charge  in  space  are  cmpilogrcd.  H.  A.  Lorcnta  uaumcs  diat  die 
dimensions  of  all  bodkik  iadtiding  the  molecnics  and  the  dcetnms, 
chai{sc  greatly  with  the  wloi-ity ,  and  that  mechaaical  mass 
changc<i  in  the  same  or  analogous  way  a<  that  of  the  electron. 
Buchtrcr  supposes  that  the  electron  undergoes  a  deformation, 
Iv'  i  i  II  t  -1  1'  n  i.'  it  volume.  He  makes  usi-  oi  ilif  so-called 
ill  .i\ •.-  lilt  r-  !i|i.ni,|."  and  can  translate  his  theoretical  results 
■1  rh  -I  .1  I  r.  r:r  ■  |iy  t'  l-  ihi-ory  of  deformation.  K.iufmann 
iiuiiloyj  111  his  exiKTuneiits  a  crystal  of  radium  bromide,  sub- 
mittuig  its  lieta-radiatioiis  to  both  electrical  and  magnetic  fields; 
and  carries  out  the  research  with  remarkable  skill  His  entire 
apparatus  can  be  claspetS  iti  a  man's  hand,  and  tte  almost  micro- 
scopic details  are  carried  lo  great  pertectieii.  He  arriTCS  at 
the  RMlt  that  Abraham  and  Bivherer's  theories  agree  better 
with  the  experimental  results  than  does  that  of  Lorentf.-^at. 
/•«r.  »f  Stienet,  May;  from  Ann.  d.  Phyi.  .\o.  3,  1006. 

1  homson  P.fffCl. — I.tx.htk — Axx  investigation  of  the  v.irir*.:on 
of  the  Thomson  eflfeet  with  the  teniperalure  in  the  ca*e  of  iron, 
copper,  silver  ami  constantan.  The  author  used  an  electric  fur- 
nace ihroiijfltj  which  l\vi>  wires  of  the  metal  to  be  investigated 
were  drawn.  Their  ends  proiecied  from  the  oven  and  were 
joined  across  through  three  different  thermocouples.  Currentt 
in  opposite  directions  were  sent  thrOUgh  the  two  wircs.  The 
Jonlean  effect  in  the  two  wires  ootupcnsates  itself,  btit  the  t«ro 
tlomsott  effects  are  added  npw  and  their  foor^fold  valtie  may 
be  obtained  by  reversing  the  current.  To  obtain  a  smati  gradient 
of  poKfltiat,  ttx  wires  arc  wonnd  with  asbestos.  The  Thom- 
son. elFcct  is  probably  proportional  to  the  Kradient  for  small 
gradients.  In  iron,  the  Thomson  eflfeei  at  52'  ;»  J78  x  itr— 7 
gr,in>me-c;(liirifs  per  conloinb  The  author  corroborates  T.iit's 
t>l<servatit>fi  (hat  in  iron  the  Thomson  effect  possisvi-s  a  point 
of  inversion.  In  copper  the  lem[ier«lure  coetlicient  i>f  the  Thom- 
M  ii  effect  1*  •  ,roi  \  10-7  Rraninie-calories  per  coulomb,  in  sil- 
K-r  •  7  (f)  X  to—',  and  in  constanlan  — 4.73  x  icr-*.  In  ffon  and 
r(iii-r:irit;iii  the  icmprraturc  rflfcci  fiillow^  a  curve  of  the  tCCOnd 
ili  i(r«-< .  whilf  in  ct,ppcr  and  siKcr  it  descrtbis  a  Straight  line,— 
Z.<'«rf.  £/<*<•.,  M    '  t      ti  •      ,    ,  .April  14. 

Electrocbemlitrj  aod  Uatterles. 

Xionicr  /i\jrf.  >  -Wahjsthaibi,— A  German  translation  in 
.lUtrari  <if  a  French  pap»T,  read  by  Jwnau  before  the  French 
rhy^irnl  Sixit'ly.  The  anihnr  lir«t  diwuiuoa  the  lead  storage 
battery  and  Mn|»haHm  the  imixtnanre  of  diffannn  of  ihc  arid 
ioMi  (he  pores  of  the  plateik.  The  capacity  depends  on  the 
nn.J«ciil:ir  cinditiftn  of  (he  active  materials.   The  acid  concen- 


tration which  gives  the  highest  capacity  depends  on  the  discharijc 
rale.  The  higher  the  discharge  rate  Ihc  greater  the  concentra- 
tion for  which  the  capacity  is  a  maaiimitii.  This  is  ahowa  ia 
curvest  tor  tihe  total  cell  as  well  as  for  the  positive  and  ncgatiTC 
plates,  scpaiatdjr.  With  lespeet  to  the  last  two  curves  St  is  ia> 
teresting  to  note  that  the  coneentraion  for  which  the  capidur 
is  a  maximum  is  smaller  for  the  negative  platCS  than  for  the 
positive  plates  with  the  same  discharge  rate.  This  fact  is  ia 
agreement  wiih  tho  lomliiinii  t,i  Ok;  l'l^v!■^•.  rf-l-i  une  of  tltc  anil 
in  the  pores.  'I  !'i>'  i.ii  j;.:  iniliu  iic*;  of  '.In*  tt  iii|m  1  mi  iire  on  the 
capacity  is  also  e-m-j.icrr  d  .-i-.  .in  effect  of  ili:;  .■.;iihi.  fo  lif.it 
the  cells  in  order  to  increase  the  capacity  is,  however,  not  prac- 
tical oil  account  of  the  deleterious  eiKcct  on  the  negative  plates 
with  rcpect  to  local  action  and  shortening  of  life.  The  lead- 
ainc  accumulator  and  the  alkaline  accumulator  aie  also  briefly 
discntaed.— C>H<r<i/6/0<t  f.  Aecttm.,  April  aft  > 
C«ffr  Acltd  Upon  by  l^fAj:— WiUMUiAir.— A  paper  on  the 
thennoMlynamics  of  cells  acted  tqwn  by  l^ilit  When  one  of 
two  dcctiodes  is  Ruminated  an  e.iiLf.  is  produced  directly  by  tbe 
VtfA  on  aeoowit  of  the  increase  of  the  chemical  potential  and  of 
the  aolmion  tcnsiein  of  the  illnminated  plate,  and  secot>dty  a 
Ihetmo-e.m.f.  is  pui  hicril  due  lo  the  CMr;r;iLi  nf  -li;^  plule  with 
llie  li<juid  heated  by  the  light. — Jour,  dt  Cnii'iu'  fhyt,,  F*b- 

maiy  36. 

Uotta,  MoaniiMMato  aad  tautnineata. 

MttSMrfment  of  ReAlancf  —ln  the  Digest  of  .\pril  a8  we 
noticol  an  English  abstract  <if  :i  <  i(  r:'...iii  p.ip^-r  ]ty  /.ic^cr  if.  -Ait 
l.iJiid,  Eltu:,  the  original  German  |i.i|jor  '■i.-n  jni:  Ijttii  puhli-lu-d 
in  /Cci:.  f.  Inslruntrnti-nhuniic,  Marcli.  I.Ti-per  i>ow  corrects  -cv 
era]  in.-iciuracies  in  the  abstract  in  the  British  paper.  E  is  not 
the  e.m.f. :  in  f.ict,  the  c  in.f.  d«ie*  not  enter  into  the  formulsr 
at  all.  £  is  the  expression  C*  *  i  Vji^where  C«  is  the  standard 
sensibility  of  tite  gahraiiMBctfr  (deRceliofi  for  i  ohm  with  I 
ampb),  e  the  change  in  the  resistance  to  be  measured  «a  fraction 
of  the  same,  and  1  the  current  passing  through  the  resistance. 
The  sensitiveness  of  the  measurement  of  resistance  is  propor- 
tional to  E.  and  thus  proportion.'!!  to  i  V  A  ;  i.  e.,  proportional 
to  the  electrical  pi  w^r  .diieh  1-  i  ni'.rrifl  m  the  resistance  to 
\k  measured.  The  einiAtioiis  were  ticiluccd  for  needle  as  well 
as  for  moving-coil  galvanometers.  Further  in  the  Thonis<-in 
bridge  the  resistance  to  In-  measured  need  not  be  equal  to  the 
Standard  resistance;  but  it  can  also  be  measured  in  tlie  ratii> 
I  ^  la  etc  The  Thomson  bridge  is,  in  general,  much  leaa  sen- 
«itive  than  the  Wheatstone  bridgc—Lond.  Elte..  April  97. 

/>A«l«M«fty.— UnsKBoaM.— An  article  in  which  the  author 
first  explains  with  the  aid  of  diagrams  the  principles  of  the  con- 
struction of  photometers  based  upon  the  use  of  diflusc  transmis- 
sion and  diffuse  reflection.  A  photometer  of  the  second  type 
was  used  by  the  author  for  making  photometric  tests  in  a  ^-lux^l 
room  which  was  lighted  by  two  special  .-.rc  lamps  for  imlirect 
illumination.  The  photomeli  i  u-(  <l  in  this  ca'.-  .v  .i;  tli;u  of 
Martcn»,  which  is  suted  to  be  specially  suitable  for  such  pur^ 
poaea.   The  dilhiwTy  reflecting  disc^  F  (Fig.  i)^  of  gypsum  ii 


no.  I.— MAGRAKa  or  vamtatauts. 


placed  in  the  plane  the  ilhimtnation  of  which  is  to  be  meawred. 
.As  comparison  lamp  a  small  benaiiie  lamp^  B,  is  used,  the  Ught 
from  which  is  reflected  by  the  mirror  system,  A  r>,  and  the  small 
reilection  prism,  p,  and  itiuminairs  the  fronted  glass,  m.  Uy 
adiu«liiig  the  position  of  the  mirrors,  s,  Su  the  illmutnation  oi  m 
by  B  is  varied  so  that  it  can  be  measured.  The  two  bundles  of 
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isltt  rays  starting  from  /•  and  m  enter  thro(i(;ti  the  opening*.. 

I>  and  a,  nil<>  the  tnln-,  J',  and  illuminate  the  two  halves,  2  ami  \. 
Ffspcctivrty,  of  the  twin  prism,  The  illumination  of  the  two 
halves,  I  and  2,  k  made  equal  by  adjaMing  the  iwutioas  of  the 
mirrors,  ii  js  A  revolving  disc.  J?,  with  mtoked  glasses  of  differ* 
ent  transparencies  serve  fi  r  increa»iiit;  limits  of  nu-asnre- 
mr-nt.  The  distance  of  the  henziiio  lamp  Ironi  the  frosted  glass, 
m  c.tn  be  measured  on  .1  sc.-jle,  M  m.  A  second  scale.  A',  is  so 
dn  ided  ih.ii  the  dlumii;ation  of  /•  ttKif  be  read  directly.— £/c*. 
2eit.,  April  i«. 

Determinuig  tht  HemUpkeriat  Coiirf/f-P<mvr.— Heim.w.s.— 
.A  mathematical  paper  on  the  determination  of  the  hemispherical 
criiulle-p««»er  of  a  source  of  light  which  is  nfit  a  single  ponit. 
If  the  clostd  snrface  which  givc>  ont  the  light  is  nnifornily 
lliiniin.iled  over  .tI!  its  points,  whatevi-r  its  form,  it  sends  as 
mtKh  light  upward  as  downward ;  in  this  case  the  mean  bemi- 
spherical  candle-power  equals  the  mean  spherical  candle-power. 
If  the  mrfacc  giving  out  the  light  is  not  uniformly  illuminated 
and  If  its  configuratiaii  an<\  the  distribution  of  the  light  over  ihc 
•;:rtacc  ;tre  known,  the  mean  hemispherical  candle-pt  ^v;  r  n  j> 
lie  dcternuned  from  the  mean  candle-powers  of  the  (iiiierent 
•■••es  of  the  snrface  [f  the  surface  giving  out  light  is  not  uni- 
forinly  illuminated,  and  if  its  form  is  known,  but  the  distribution 
of  light  is  not  hnown,  the  mean  hemispherical  candle>power  may 
he  determined  hy  measuring  tile  <;pherical  candle-|IOwers  of  the 
different  ^ones  -fiUk.  Zeit .  April  iq. 

S'rhi-ruiil  /Vi<.f,)mc/(-r,— Buic  K  — An  ilhi-trated  translation  of 
Ins  German  paper  on  the  I'lliricht  spherKal  photometer,  which 
was  recently  ahstractcd  in  the  Digest— Lond.  Elte..  April  IJ. 

Lomi'bottrd.—SiLtGHAH.—An  illustrated  description  of  a  sim- 
ple and  inexpensive  lamphoard  which  enables  any  numher  of 
lamps  being  thrown  ni  or  <put  of  circuit  1^  Simply  raisimg  a  frame. 
—tUctrockcm.  and  Met.  Ind.,  May. 

TBleffiVksr.  Tctopkgqr  aatl  SlgMla. 

^  fttt<h<m<-  /\'<-/(j,v—TiiowuKitK;r.— After  a  critical  discussion  of 
wi.rk  doT!c  hy  others  with  respect  10  telephone  relays,  he  de- 
•cnlvs  a  type  of  his  own  iinetition.  He  intended  tr.  accomplish 
e  pccially  two  results:  First,  the  prevention  of  the  reaction  of 
the  magnetic  parts  on  the  crepitation  of  the  microphone  to  obviate 
the  excessive  roaring  or  "growling";  secondly,  to  provide  means 
for  a  separate  adjustmeiit  of  the  magnetic  moving  parts  and 
itie  tr.ii-smitter.  The  relay  r  1  11,  of  a  small  coil  with  a  l.im- 
niated  iron  cure,  which  is  balanced  by  two  small  diaphragms  in  a 
intanced  magnetic  field:  the  telephonic  currents  to  be  repealed  or 
relayed  enter  the  little  coil  and  disturb  the  magnetic  balance  in 
the  magnetic  field.   Ifi  the  lo%ver  diagram  of  Fig.  2SS  represent 


rm.  2.^DIACaAM  Of  TCLt^tlONP.  ««LAV. 

poles  of  the  magnetic  field.  C  the  moving  coil  actuated  by 
*l>e  telephonic  currents  lo  be  relayed,  .-f  and  B  the  supporting 
^i*p1iTagni«,  DE  sound-communicating  support  of  the  micro- 

pliwiic  cof  tacts  or  transmitter.    I  his  can  he  a  heavy  disc;  in  some 
^xptrimtMiu  the  author  lia»  used  a  bra»<i  diu;  une-half  an  inch 
ar.d  has  relayed  loud  and  articulate  speech.  The  main 
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features  of  this  relay  are  these:  the  magnetic  field  ruts  botli  -iv 
the  direction  toward  B  as  well  as  toward  A.  The  second  im- 
portant principle  is  the  freedom  of  the  central  portion  of  Ihc 
diaphragm.  A,  from  the  pressure  of  the  transmitter,  T.  The 
third  pomt  is  the  transmission  of  the  vibrations  of  this  diaphragm, 
A.  by  means  of  the  sound-transmitting  support  of  the  transmitter 
to  the  transmitter,  7  .  The  air  enclosed  in  the  chamber,  D  E, 
plays  a  very  small  part  in  tin.  ti;ii  riii^--inii  of  the  vibr.itioiis  of 
the  diaphragm.  .1.  .\  proof  of  thi«  irnportjint  fact  is  a.s  follows; 
The  np|K-r  left  hand  diagram  represents  a  front  view  of  the 
support,  DE,  of  the  transmitter,  which  in  Ihis  case  consisted 
merely  of  a.  metallic  bar.  The  upper  right-hand  diagram  is  a 
side  virw  <>f  ihis  case.  Here  the 'air  space  between  the  trans- 
mitter and  tlK'  diaphragm.  .-1,  is  not  enclosed,  being  open  oil 
IxJth  sido>  of  till  Kc.  uhich  is  connected  at  its  edges  wwh  tlie 
diaphragm,  ./.  1  he  transmission  of  speech  in  this  case  is  loud, 
while  if  the  connection  at  U  and  E  with  the  diaphragm  are  fe» 
moved  and  the  bar  upon-  which  (he  transmitter  rests  in  the  mne 
position  parallel  to  the  diaphragm.  A,  a  very  feeble  sound  Is 
iransniitted  through  thv  intervenini,'  .lir.  One  can,  therefore, 
ad;iist  the  transmitter  without  bringiiiij  a  jjrcssure  upon  the  nioSt 
sensitive  portion  of  the  diaphragm,  .-I,  it^  center,  and  without 
disturbing  the  adjustinent  of  the  moving  coil,  C.  The  relay  is 
very  sensitive;  it  is  loud,  and  the  articulation  good  Moreover, 
it  is  free  from  the  objectionable  growling  or  enhancing  effect  of 
the  crephation  of  the  microphonic  contacts  on  the  vibrations  of 
the  magnetic  portion  of  the  relr.'.  .fin.r  l.-iur.  r<f  Science,  May, 
the  Sf  aking  Aii-Gap  of  Induciion  Coils  and  Wireless  Tek- 
/Aoay.— ^f  osLKR. — Fig.  3.  •  is  the  armature  of  an  altemator,  b 


an  ^iicluciion  coil  and  r  the  air-gap:  d  is  the  excitation  wintiiug 
of  the  alternator,  e  a  transformer  and  /  a  microphone  in  series 
•with  a  battery,  g  The  intention  is  that  the  oscillating  currents 
produced  by  speaking  into  the  microphone  should  he  transmitted 

into  the  magnetic  field  of  t!u'  .illt  1  ii;.ti  ir,  u  In  ufder  to  prevent 
the  oscillations  from  passing  through  li,  an  inductance,  i,  is  con-- 


FIG.  4.— WAfiRAM  or  GtwiracTiami. 


neetcd  in  series  with  k.  The  intention  is  to  force  the  osciOationa 
to  pass  over  the  condenser,  k,  directly  to  the  excitation  winding, 
rf.  and  produce  thereby  oscillations  in  the  magnetic  flux  of  the 
:dtert;alor.  u  -■!  il-.:it  iln'  altrrnating  ctl^TrIlt^  pr^'iUicrd  in  llie 
armature,  o.  arc  currespondingly  osciUaiing.  This  arrangement 
is  essentially  the  same  as  that  used  with  speaking  arc  tamps. 
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Under  lIieM  cfacumstances  the  air-gap  U  e  repuwlnoei  all  MWMb 
«poken  ifltd  the  microphoiw.  f.  in  i  dear  an4  exact  way.  In 

order  to  Kfl  as  miicl  a  spark  discharge  a.s  posaiUe  It  ii  neeeasar>' 
to  us<r  -hjirply  p<iintod  electrodes.  On  account  of  file  large 
choking  effect  of  th<-  ti« .  1  magnets  the  intensity  of  tin-  >ousvl  is, 
however,  considerably  tluiiiiii4hed.  The  author.  th<  r<  lori-.  rccom- 
menils  .some  modifications  .ni  l  st;ai  «  th  it  rlu-  :in.i::^;' iv.t:u  shown 
in  Fir.  4  is  especially  cflfectivc,  in  which  the  secondary  of  the 
ring  transformer,  0,  is  directly  inserted  in  the  circuit  of  the 
alternator.  If  now  one  pole  of  the  air-gap  is  earthed  and  the 
other  pole  is  connectetl  with  a  vertical  wire,  as  in  wireless  teleg- 
raphy, and  if  the  transmitting  station  is  operated  with  an  arc 
itilerrapter,  the  air-gap  reproduces  exactly  the  Mtmd  of  the 
whistling  are  with  alt  its  changes,  and  the  same  sound  is  repro- 
duced m  the  receiving  sution  at  a  distance  of  two  kilometers, 
the  detector  being  in  the  experiments  of  the  author  the  Schloe- 
milch  (so-called  electrolytic)  detector.  In  ord»>r  to  base  on  these 
observations  a  1 '  of  wireless  telephony,  it  would  1n  invc^- 

«ary  t<i  incre.ise  the  .impltlude  of  the  sound  given  off  from  the 
air-gap  and  to  diminish  the  iNNie  of  the  oscillatonr  sparha. — 
£/<'t.  Zfil ,  March  22. 

MuUiplcx  Tfitphony. — Gii.t.w. — With  reference  to  a  former 
article  of  Ruhmer,  the  author  discnsscs  the  possibility  of  multi- 
plex telephony  wilti  the  aid  of  Fkmlsen's  tdcgnphdiie.— 'i*Ay«. 
2Wf.,  March  15- 

MfchanWal  R<juit<iitmt  of  Hfat. — RtmcNs. — An  Ulustrated  de« 

'cr:])iiMri  •  t  .1  ^'nii>!'  apparatus  for  determining  the  mechanical 
cquu.iitiit  ii  iK-at  with  results  of  s<ime  measuremcnts^P/iv*. 
Z.-i;..  .\pril  15. 

Phytui!"iiual  l-.ifedt. — D'.\hsonv.m_ — The  first  part  of  an  illus- 
trated article  on  physiological  effects  of  high-tenaion,  .high-fie- 
qiiency  alternating  cuirenis.— L'£(rrtricwK,  April  2X. 

Siwi  f  imsar^.— RicwAaaa.— In  a  contmaatidn  of  his  serial  on 
aielallivgical  calndations  he  gives  in  detail  the  calculation  of  the 
chaige  of  a  blast  furnace  with  a  comparisoa  of  fuels,  fluxes  and 
Ores.— f/lrrlrvcilrM.  Mrf  Mtt  Imi.,  May. 
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Whittakf.r's  EterraiCAL  F.N!  iv>>k  s  \'x  kkt  Book     Kditcd  by 
Kenelin  Edgccumbc,  M.I.E.E.,  A.M,In»t.,  C.E.   Second  edi- 
tion. ihorouKhty  revised.   London:  Whittaker  ft  Co-  St' 
pages,  t6t  illnstratio|is.  Pnoci  $l.5K 
The  lirst  edition  of  this  ttamilKiak  was  exhausted  in  ctghtcen 
months,  a  isct  that  sliows  both  its  laMefBhicas  and  ^csprcad 
appreciation.  A  work  of  this  nature  is  of  little  use  nn1c««  kept 
^up-to-date.    A  glance  at  such  subjects  as  dynamo  ilt  -itn,  i<Iectric 
traciion,  and  ek-ctr<Khcnii»lry  Mtlfices  to  «liow  tlidl  the  editor 
111-  (1  iTK-  hi~  i  f  revision  th^  :  'iinl^l>      r;-.«'  modest  title  of 

'  inr^kt  i  i>i«.jk  M'tiK*  '^1  tl'ai  the  work  i.t>ii-iii<  in.iinly  of  rules  and 
(onnula.x  derived  from  the  best  current  practice,  and  as  such 
must  prove  semceable  to  the  profession  for  which  it  was  pre- 
pared. 


Ite  BLncmseinHt  DKuoKicMiHmivMjiieai  vOa  AirrzOcE.  hy 
A.  Gcnaner.  Hatmover;  Gebnider  Janeclee.  iW  pages,  t8u 
ills     Price,  6  marks. 

The  apparatus  employed  in  the  starting,  slopping,  speed- 
regulation  and  safety  insurance  of  elcctrically-i>ptT:itfd  elevator* 
is  sufficiently  diversified  to  call  for  systematic  descriptioa  and 
explanation.  The  antbor  as  an  engineer  has  prepared  this  texl- 
bnok  for  engineer  ii>g  students  acqnainicd  with  the  elements  of 
rlectrotechnics  attd  mechanics.  It  deals  with  the  various  types 
<  i  cntr  1II1TS  employed  in  (jerraany  in  0. miicction  with  electric 
.  ■valor''  Till'  sl>!i-  is  i-'ieir.  the  illusirUhiii^  'inip'e  -itid  ahim- 
>!.iiil  Pr.icl;!.  .il  i-x.-iniplr^  r.f  pr.rti  ni«  "t  thr  i  li  rtr'!rii:inr:i-tic 
nir>  ilHIr.^!l^  arc  si  li-t  lcd  h'l  <ii'.cus*i..iii     in  iii,.ii}    tv^pn  is  the 

appitraius  descriiH-d  difftTt  frnm  that  im'i  with  in  ciandard 


American  practice;  although  much  is  naturally  found  in  ooia- 
mon  to  both.  The  boidc  will  be  found  useful  to  electrical 
engineerijig  Miidems  makmg  a  special  study  of  electric  elevattt 

apparatus. 


Steam  Tc«bine£.  By  W  Centfch.  translated  by  A.  R.  Ijd- 
dell.  New  York  a:  <1  I.niid>  >n:  Lodgfliailt  Gs«eil  ft  Ox  37S 
pages;  illustrated.  Price,  $6,aa 
TTiii  handsome  book  is  a  useftil  additkm  to  tha  Uleiatuit 
of  .tf  {tti  1  I  the  data  oil  the  steam  turbine,  and  with  it  ia 
his  libt.i:>  ihf  engineer  or  student  will  hardly  ttt*A  mudl 
else  on  the  subjett.  jus:  :.t  pio^ent,  though  the  art  is  advanc- 
ing so  rapidly  no  lurb.nc  tx  V:  can  be  regarded  as  a  perma- 
nent classic.  One  thing  that  (.oi  t-Lh  has  done  that  is  of  \-alue 
is  to  group  the  design  of  turbines  under  two  designations, 
namrb',  "velocity"  and  "pressure,"  a  differentiatiun  Lilr<-.nl>  rr > 
ognizcd  and  as  clean  cut  as  that  in  the  hydraulic  turbine  field. 
The  author  has  also  given  special  attention  to  dynamo  opera- 
lioa  aa  distiognlahcd  from  tfiat  of  steamships,  etc  A  vast  body 
of  fact  is  inoorporated  into  the  voltunc,  and  the  only  fault  we 
would  find  with  it  is  that,  as  uanal  in  wortts  written  on  Ac 
other  side  of  the  .\tlaiiiic.  the  hirWne  invenlkio  and  engineering 

itn^uate  treatment  h  is  tone 
we  got  away  from  Hero  to  the  true  heroes  of  the  Steam  tmbine. 
The  author  by  his  elaborate  analysis  of  patents  has  made  a 
step  in  this  direction, 

A  History  or  tw  Snrnfa  IitwiHire  or  Technouocv.  Edited 
by  Prof.  F.  DeR  Punnad,  M.E.  Hoboken.  N.  J.:  Stevens 
lii  u'iitc  nf  Technology.   641  pages;  illustrated.    Price.  flO 

I  hia  siiiniiiuous  volume  was  intended  as  a  memoital  to  Prt»i» 
dent  Henry  Morton,  and  was  m  turn  lli<  ntitcome  of  an  idea  of 
his  in  connection  with  the  fclcbratMn  o:  the  twenty-fifth  anni- 
veriiary  of  the  Institu'.\  In  ii^  pr.sc.t  form  i;  is  at  once  a 
hi-story  of  the  famous  Stevens  family  ;  a  history  of  the  Institute 
and  a  record  of  the  achievements  of  the  graduates.  The  l.-i>i 
SBCtian,  while  it  has  a  direct  personal  interest  for  many,  does 
not  poaaess  the  distinct  appeal  to  the  tadnweal  and  general 
reading  pnUie  of  the  other  two  portioat. 

They  who  would  know  aomelhinc  of  the  foundations  of  engi- 
neering in  America  aunt  become  aeqnaintcd  with  the  genius 
and  deeds  of  the  Stevens  family.  Aan  which  none  haa  made  a 
deeper  imprint  on  the  advance  of  the  United  States  in  the  arts 
and  sciences.  We  travel  so  rapidly  nowadays  from  improve- 
ment  to  improvement  ;hc  o.irliL-r  uork  is  overlooked  and  for* 
gotten,  and  it  is  well  that  this  memorial  should  be  available  alike 
to  the  present  .stmicnt  and  the  future  historians.  The  Stevensci 
were  great  engineers,  in  the  full  sense  of  the  epithet. 

The  history  of  the  Institute  is  largely  ili.it  the  bri;  .mt 
physicist  and  specialist.  Dr.  Morton,  one  of  the  most  Icrtik  and 
facile  of  men  to  occupy  a  college  prcaldcncy.  It  was  he  to  whom 
such  infinite  credit  is  due  for  the  snoce^s  of  the  institution  whose 
gnduatea  have  from  the  lint  been  peculiarly  leaders  in  the  field 
of  meehaatcal  engineering.  A  degree  from  Stevens  is  equal  lo  a 
seat  on  the  Stodc  Exchange;  it  means  for  the  posaesaor  a  com- 
petency at  the  start.  To  Dr.  Morton  is  dtie  the  high  ataadard 
of  the  teaching  at  Stevens,  and  the  notable  proficient  of  cad 
class  of  youna  mi  r  ;i  ,  it  came  forward  to  take  up  the  duties  of 
life  His  place  is  like  that  of  Eliot  at  Harvard;  his  stamp  is 
dn|i<  r    u  on  men  and  things. 

.■\s  to  the  alumni.  «e  have  in  this  book  (he  r^cnriis  of  all  ihe 
IXXW  men  who  received  degree?  up  to  igoa  Tliis  is  interesting 
information  and  is  all  the  more  valuable  for  its  inclusivcness  of 
good,  lud  and  indilfctenL  In  fact,  the  wonder  is  that  so  many  of 
the  men  show  np  well  in  their  careers:  there  must  have  been 
pretty  severe  weeding  in  the  undergraduate  year*.  And  yet.  uodet 
ebe  present  regime  of  President  Hmnphreys  the  standard  has  dis- 
tinctly risen,  foretelling  even  better  records  in  the  years  whid 
arc  vTt  to  come 

Tln'<;  vi>l«tne  w.is  prepared  virtually  for  private  cimdation.  bat 
H  •K.  '-.Vl  sntii  tb.n  .1  sma'l  p.irt  of  the  edition  has  been  wiftlr 
plaved  i.ii  s,jle.  (i  is  a  u*clu!  addition  to  any  engineering  library 
and  especially  to  collections  accessible  to  the  public; 
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The  Electrical  Installation  of  the  Providence 
Lithograph  Company. 

One  of  the  most  iniercsting  electrical  installations  in  Rhode 
Island  is  the  power  and  lighting  equipment  of  the  Providence 
Lithograph  Company,  located  on  Prairie  Avenue,  at  the  corner 
of  Reynulds  Avenue.  All  the  machinerj-  is  electrically  driven, 
in  most  cases  direct-connected  motors  being  used.  Power  is  sup- 
plied by  the  Narragansett  Electric  Light  Company,  of  Providence. 
In  cvcr>'  particular  the  installation  bears  the  mark  of  careful 
designing;  and  excellent  construction.  In  its  adherence  to  the 
direct  rather  than  the  group  drive,  the  plant  is  a  typical  instance 
of  the  latest  practice. 

The   building  is  a  one-story  brick  structure  consisting  of  a 
workshop  section,  joo  ft.  wide  by  100  ft.  long' and  an  office  too 
ft.  square.    In  order  to  provide  a  solid  foundation  for  the  heavy 
machinery,   the  floor  in  the  press  and  cutting  rooms  was  built 
of  ?i-in.  maple  planks  laid  on  3  in.  of  hemlock,  the  latter  resting 
on  6  in.  of  concrete.   N'o  vibration  is  apparent  when  the  machines 
arc  in  operation.    Beneath  the  floor  of  the  work  room  on  the 
Reynolds  Avenue  side  of  the  building  is  a  fire  and  moisture-proof 
vault  for  the  storage  of  lithograph  stones  and  plates.   TTiis  vault 
is  divided  into  sections,  each  section  being  lighted  by  two  i6-cp, 
250-volt  lamps,  so  that  any  plate  or  stone  can  be  quickly  found 
in  its  numbered  compartment.    The  temperature  of  the  vault  is 
kept  at  about  70"  F.  by  steam  heat,  it  being  essential  for  the 


FlC.   t-— WIRE  STITCUINC  UACHINES. 

proper  storage  of  the  stones  that  no  moisture  be  allowed  to  gather 
upon  their  surfaces.    The  building  is  lighted  by  2SO-volt  incan- 
descent lamps,  supplemented  by  enclosed  arc  lamps  for  general 
illumination.  The  current  supply  for  the  lighting  circuits  is  single- 
phase.    The  lamp  and  switch  fittings  in  the  vault  are  of  the 
marine  type.    The  switches  arc  operated  by  pendant  cords  of 
non-conducting  material,  so  that  there  is  no  danger  of  shock  in 
case  an  outside  line  becomes  crossed,    .^bout  200  16-cp  incan- 
descent lamps  are  in  service.    The  quality  of  work  in  the  plant 
renders  good  lighting  of  the  first  importance;  the  larger  part  of 
the  comp.my's  output  consisting  of  colored  illustrations  for  re- 
ligious and  secular  educational  work.    .Abundant  natural  light  is, 
therefore,  provided  by  saw-tooth  skylights  admitting  north  light 
numerous  large  windows.   In  addition  the  interior  walls  are 
painted  white. ' 

All  the  motors  arc  of  the  direct-current  type,  and  operate  at 
»  potential  of  500  volts.  Motors  rated  at  Yi  hp  or  less  are  of 
Hohzcr-Cabot  type  "E"  design ;  larger  motors  arc  of  type  "SE," 
•I'sign,  characterized  by  extreme  shortness  along  the  shaft  axis, 
"id  in  the  compound-wound  form,  by  a  large  starting  torque. 
The  result  is  a  very  narrow  motor,  which  in  many  cases  can  be 
"♦t  inside  the  floor  area  occupied  by  the  driven  machine  and  in- 
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stalled  so  that  no  part  of  the  motor  projects  into  the  aisle  bpace. 
The  compactness  of  this  motor  can  be  seen  in  the  accompanying 
illustrations  of  lithographic  presses  and  cutters,  comparing  the 
size  of  the  motor  with  the  driven  machine.  The  motor  wiring 
is  carried  in  iron  conduit.  Special  care  was  taken  to  avoid  in- 
troducing shadows  caused  by  installing  wires  between  the  ma- 
chines and  the  skylights. 

The  service  wires  are  brought  in  on  the  Reynolds  .\venue  side 
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of  the  building.  The  entering  cables  are  carried  in  iron  conduit 
through  and  down  the  wall  to  the  floor  and  thence  to  two  switch- 
board panels  set  up  in  one  comer  of  the  cutting  room.  The 
motor  service  is  of  No.  2  wire  and  the  lighting  service  of  No.  4 
wire.  The  service  boards  are  of  slate,  separately  mounted.  One 
is  given  up  to  motor  service  and  is  32  in.  high,  30  in.  wide  and 
I'/i  in.  thick.  The  lighting  panel  is  of  the  same  dimensions. 
The  panels  are  mounted  12  in.  apart,  with  a  clearance  of  24  in. 
between  the  p.ineN  and  the  nearest  parallel  wall.  Terminal  con- 
nections were  specified  for  a  minimum  capacity  of  100  amp.  per 
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sq.  in.  Each  panel  is  equipped  with  ammeters,  a  recording  watt- 
hour  meter  and  the  usual  knife  switches  and  enclosed  fuses.  .\1I 
mains  larger  than  No.  7  wire  are  held  taut  by  strain  insulators 
on  runs  of  50  ft.  or  more,  straightaway.  Motor-starters  and  con- 
trollers arc  placed  within  easy  reach  of  each  operator.  On  the 
presses  the  controller  resistance  is  detached,  and  push  buttons 
are  provided,  one  at  the  head  end  and  one  at  the  opposite  side 
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of  each  press,  (or  stopping  the  presses  quickly.  Motors  placed 
on  the  floor  arc  set  over  linc  pans. 

There  are  about  jo  motor-driven  machines  in  the  plant,  which 
is  divided  into  a  pressroom  and  a  cutting  room  section,  with  sub- 
departments  in  addition.  In  the  pressroom  arc  seven  direct- 
driven  lilhiigraph  presses.  One  is  a  Iri-color  press,  giving  l.joo 
inipre*sii)ns  in-r  hour.  This  is  direct-driven  by  a  J-hp  motor. 
Tlie  speed  of  the  motor  ranges  fniin  700  to  i.noo  r.p.m.,  and  the 
full  load  rurrcnl  is  K  amp.  'I'he  motor  is  capiible  of  100  per 
cent  overload  temporarily,  in  starling  and  "ittching"  with  the 
brushes  (i.xed.  .Ml  the  press  controllers  are  arranged  lo  give 
two  reverse  tipeeds  and  are  fitted  with  (our  armature  resistance 
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points  for  use  in  forward  starting  and  ten  field  (H.inis  for  running 
al  different  sin-eds.  .\  novel  feature  of  the  control  li  the  use 
of  a  variable  resistance  in  (larallel  wilh  the  series  winding  for 
s|>eed  regulation,  in  place  of  the  usual  vari.ible  resistance  in  the 
shunt  field  circuit.  No  external  armature  resistance  is  used  in 
regulalirg  the  speed,  but  the  entire  control  is  effected  by  the 
variable  shunt  around  the  series  coil.  In  driving  presses  constant 
speed  for  any  given  class  of  work  is  ini|K>rlant  and  the  arrange- 
menl  of  allering  a  revislance  in  parallel  with  the  series  turns 
was  introiluccd  by  Mr.  Kelley's  s|H*cificaiions  as  a  belter  means 
of  obtaining  uniform  control  than  the  older  plan  of  weakening 
the  shunt  field.  It  is  undesirable  to  apply  a  motor  having  the 
characteristics  of  a  series-w<iund  machine  tt>  a  press,  on  account 
of  ihe  variali'm  of  speed  wilh  load,  and  the  plan  of  shunting  the 
^eries  coil  makes  the  motor  act  mure  and  more  like  a  pure  shunt 
motor  ,is  the  shunt  i«  made  of  less  and  less  resislnncc.  Each 
Marling  txix  is  e(|iiip(i«d  with  a  no-voltage  release  and  has  sufii' 
cient  resistance  lo  siarl  the  motor  from  rest  at  full  load  wnlionl 
exceeding  1.75  times  full  load  current.  All  the  controllers  are 
ficsignrd  sn  that  the  allendani  cannot  gel  a  shock  in  handling 
Ihem  from  any  point  about  the  presses  A  recent  test  o(  the 
motor  driving  the  iri-color  press  showed  a  current  consumption 
of  5  amp.  on  the  first  rtmning  point,  ihe  speed  licing  6J5  r.p.m. 
Chi  Ihe  lasi  ninniiig  poiiil  Ihe  moUir  was  making  <wo  r.p  m..  the 
current  being  7  amp  .'\  Iwo  color  press  i<i  direct-driven  by  a 
3.<;-hp  niot<ir,  having  a  speed  range  of  from  700  lo  1.300  r.p.m 
This  press  will  easily  make  from  i.ooo  lo  1.600  impressions  per 
hour  maximum.  The  motor  has  a  full  load  current  of  6.2;  amp. 
and  an  overloa<l  output  of  7  hp.  In  a  lest  of  the  power  consump- 
tion of  this  press  the  motor  t'wik  4.1  amp  ,  the  press  making  720 
impressions  {ler  hour  and  the  motor  speed  being  625  r.p.m.  On 
the  fini  si)eec|  point  nf  ihe  controller  (second  running  point)  the 
motor  liHik  4.4  amp.  ihe  press  making  fjoo  impressions  per  hour. 
aiHl  on  the  scc<iiid  speed  (MiinI  the  motor  consumed  4.5  »tnp.,  ijOOo 
impressions  being  run  off  the  press. 

Five  single-color  presses  are  each  driven  by  a  3.5-hp  motor, 
ihe  full  load  current  o(  which  is  4.54  amp.  These  presses  have  a 
m.i.xinuim  cap.'icily  o(  1.800  impressinns  per  hour.  In  a  test  on 
une  of  ibes-e  presses  the  motor  consumed  .1.4  amp.  on  the  first 
running  ifntil.  i.jIjO  impressiims  per  hour:  3.7  amp.,  fifth  running 
|M>int.  l^-to  impressions,  and  4  4  amp,,  eighlh  point.  i,6jo  ini- 
pressidns. 

On  the  five  siiigle  coliir  pressrs  iiu-nlioned,  the  molor  overload 
output  IS  5  5  lip  .\n  interesting  fcHiire  of  the  pres»  eijuipment  is 
Ihe  arrangt-mi  III  of  a  lell-nlc  signal  r.n  the  wall  b<-hind  each  press 
to  show  when  a  pre**  is  over  or  under- «(ieiilrd    In  e.ich  controller 


is  a  contact  which  ttic  (orenian  sets  ai  the  proper  speed  for  each 
job,  and  if  the  operator  changes  the  speed  two  lamps  on  the  wall 
are  lighied,  showing  the  foreman  that  .something  is  wrong.  The 
device  is  of  considerable  importance  in  keeping  the  production  of 
each  machine  at  a  maximum.  Kach  controller  is  fitted  wilh  an 
overload  release  and  each  moior  with  a  dynamic  brake,  which 
short-circuits  the  armature  when  current  is  cut  off  from  the 
motor,  bringing  it  to  an  immediate  slop. 

The  plant  contains  one  42-in.  by  64-in.  bronzing  and  one  dust- 
ing machine,  both  of  which  are  driven  through  licit  and  line 
shafting  by  a  yhp  motor  running  at  a  speed  of  1.025  r.p.m.  There 
is  also  a  small  washing  machine  in  this  cfiuipmcnt. 

'Ihe  cutting  room  contains  a  large  assiirtmcnt  of  machinery. 
There  are  two  Oo-ni.  paper  cutlers,  each  of  which  is  direct-driven 
b)  a  compound- wound,  3.5-hp  motor,  whose  speed  is  1.200  r.p.m. 

Two  jo-in.  papc(  cutters  arc  also  in  service,  each  direct-driven 
by  a  2-hp  compound  motor,  with  j.6  amp.  full  load  current  and 
1,200  r.p.m.  motor  speed.  In  a  lest  on  one  of  these  cutters  2.4 
amp.  were  required  to  cut  slock  36  in.  wide  and  iH  in.  thick, 
niid  3  amp.  for  .16-in.  by  27i-in.  stock.  Kunning  free  with  shaft 
and  (ly-whffl  Ihe  cutler  required  1.4  amp.  In  this  department 
are  also  one  tube  m.-ichine  with  a  j6-in.  roll,  driven  by  a  !<i-hp 
motor;  an  embo.ssing  press  driven  by  a  l!<i-hp  motor  of  723 
r.p.m.  normal  speed;  three  wire  stitchers,  each  driven  by  a  '/i-hp, 
1.200-r.p.ni.  motor,  one  folding  machine  driven  by  a  'A-hp  molor; 
a  circular  saw  driven  by  a  J'/j-hp.  1,150-r.p.m.  mtitor;  two  cut- 
ting-out presses,  each  driven  by  a  l-hp,  600-r.p.m.  motor;  three 
collators,  each  direcl-<lriven  by  a  !i-hp,  400-r.p.m.  nioior.  and  a 
large  collator,  driven  by  a  l  i-hp.  600-r.p.m.  motor  at  a  speed  of 
,1  r.p.m.  The  last  machine  is  extremely  useful  in  enabling  the 
rlifferent  lithographs  in  a  scries  to  be  placed  in  order  for  binding. 
.\  vertically-revolving  wheel  contains  fourteen  carriages,  twelve 
for  illustrations  and  binding.  On  each  carriage  is  a  pile  of 
similar  lithographs,  and  as  the  wheel  revolves  an  operator  picks 
one  sheet  off  each  carriage  in  the  order  o(  rotation,  so  that  at 
every  complete  revolution  of  the  wheel  a  complete  set  is  collated. 
The  three  collating  machine  motors  are  each  built  in  a  '/j-\tp 
frame  and  wound  for      hp  to  give  ihe  slow  speed  required,  40O 
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r.p.m.  These  and  the  wire  stitcher  motors  are  shunt-wound 
machines.  There  is  also  in  this  room  a  knife-grinder  driven 
direct  by  a  .t.5-hp  motor  making  1.20U  r.p.m.  The  plant  has  in 
addition  three  graining  machines  and  a  slonc  planer  group  dri\en 
by  a  .1..?-hp  motor,  and  3  lithographic  band  press  driven  by  a  I-hp 
motor.  In  one  section  of  the  workshop  is  a  stock  room,  in  which 
is  an  ink  mill  dri\en  by  a  7.5-hp  motor.  The  mill  is  used  in 
grimling  inks  and  is  a  notable  time  saver. 

In  one  portion  of  the  shop  a  room  for  photographic  work  is 
being  titled  up.  and  to  enable  pictures  to  lie  taken  on  dark  days 
or  at  night  Iwo  jo-volt,  25-amp.  automatic  photo-engraving  arc 
lamps  built  by  C  J.  Bogue.  of  New  York  City,  are  installed. 
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The  entire  plain  is  c<|iiippcd  with  automatic  sprinklers  of  the 
Grinnell  type. 

In  the  tle^ign  of  a  motor-driven  plant  it  is  often  diflficult  to 
estimate  correctly  the  time  a  machine  is  in  actual  operation.  The 
owner  often  believes  his  machinery  to  be  in  service  a  much 
longer  time  than  is  the  case.  As  a  matter  of  fact,  it  is  frequently 
found  tliat  a  machine  to  be  used  in  a  specialized  industry  is  not 
in  tise  more  (han  35  per  cent  nf  the  year.  In  this  particular  case 
the  estimates  of  the  de^iigning  engineer  were  based  on  partial 
power  tests,  and  the  statements  of  the  lithograph  company  as 
to  the  time  it  thought  the  \ariou'>  machines  would  be  in  o|)er- 
ation.  These  data  as  modified  b>  the  judgment  of  the  doigning 
engineer  ^c^ulled  in  a  tolerably  clo»c  estimate  of  the  use  of  cur- 
rent. The  great  advantage  of  the  direct  drive  in  using  power 
otily  when  the  driven  machine  i«  at  work  is  plain  from  his  figures 
of  estimated  hours'  use  per  month  fur  llie  follLiwing  machines: 

IVr  t:rf\t  ttf  working 
Machinr  rslimiitr>l  luiic  ju  hours  la|> 
hours  p«r   monllf.  ~  pruxiiiute>    i  month. 

Ink    mill    lan  4; 

BroiHing    machine    fi  jc 

Cuitins   out  roacliinc   80  ji 

Knife   (grinder   to  J4 

EmboMinK    machine    80  jl 

Circular   aaw    loo  47 

Graininc    niachinr    150  71 

Coltatin^   machine  xao  f4 

Mailing    tiil>r   machine...,  t$o  ft 

StitchiiiK    machine   .......  t^o  j| 

Tran&fer    pret»e»    5n  ^4 

rKwcicu   cutter    75  35 

Rutary    pre%.t    105  4§ 

l.ilhn^r*|>hitiK   fttit    lib  Sy 

Combination   presa    86  4t 

Tmo-cojor  prett    150  j\ 

Three-color  presi    tjo  $7 

The  estimated  maximum  energy  cimsumption  in  kw-hours  for 
the  first  month's  operation  was  j.566.  and  the  mininiuin,  2.559. 
The  actual  figures  resulting  were  2/180  fcw-honrs. 


waukee.  The  lighting  equipment  was  furnished  by  the  General 
Electric  Company  through  the  Narragansctt  Electric  Light  Com- 
pany, and  the  designing  engineer  fur  the  installation  was  Mr. 
Walter  Stuart  Kellcy.  now  chief  engineer  of  the  Holtzer-Cabot 
Electric  Company.  Mr.  J.  H.  Smith  is  the  superintendent  of  the 
plant. 


5,500-Kw.  AUis-Chalmers  Turbine  Unit. 


In  our  issue  of  November  11.  11/35.  a  preliminary  description 
was  given  of  the  5.500-kw  sleam  turbine  unit  building  for  the 
new  W'illiainsliurg  pnwor  house  of  the  Brooklyn  Rapid  Transit 
Company,  and  in  the  issue  of  December  16.  1905  appeared  a 
description  in  detail  of  the  unit,  which  %vas  theil  in  process 
of  erection  in  the  jiower  house.  The  accompanying  illustration 
shows  this  unit  as  now  finally  installed. 

The  m.nchine  was  ready  for  operation  on  February  t.  but 
ha<l  t<i  await  the  completion  of  boilers,  condensing  apparatus, 
etc..  which  were  not  ready  fnr  oiieration  uniil  late  in  .March. 
On  March  27,  while  the  machine  was  being  prepared  for  test, 
a  mishap  at  another  [Wvxer  house  left  the  railway  company 
short  of  power,  and  after  a  brief'  test  run  the  new  machine 
xvas  connected  in  circuit  and  immediately  took  a  load  of  about 
J.OOO  kw.  which  was  all  the  company  needed  at  that  time.  Later 
the  load  was  increasetl  to  4.000  kw,  and  on  the  following 
day  was  nni  up  to  over  5.000  kw.  and  on  the  succeeding  day 
the  load  reacheil  7,000  kw.  On  .\lari.'li  )o  the  disabled  apparatu.s 
having  been  rejuired.  the  machine  was  taken  out  of  the  circuit, 
and  a  careful  examination  made  of  the  interior  part. 

In  view  of  the  fact  that  in  the  past  numerous  cases  were 
on  record  of  sleam  turbine  cylinders,  arching  slightly  from 


:.5oo-Kw-  TfRBiXE  Vsn  in  William sntritc  Power  House. 


The  plant  is  o'.\ned  and  operated  by  Messrs.  Harris,  Jones  & 
Co.,  of  Providence.  The  liability  insurance  inspector  pronounced 
it  "the  best  arranged,  most  complete  and  satisf.ictory"  from  a  l;a- 
liility  st.°indpoint  of  any  that  he  had  examined.  The  architei-ts 
for  the  building  were  Messrs.  Lockw«i«iil.  (ircene  &  Co.,  of  Bos- 
ton, and  the  in>tatling  electrical  contractors  were  Lindsley  & 
Allen,  Inc..  of  Providence.  All  the  motors  were  supplied  by  the 
Moltzer-Cabot  Electric  Company,  of  Boston  (Brookline  Station), 
91(1  the  controllers  by  the  Cntlcr-H.nmnuT  Oinipaiiy.  fif  Mil- 


tho  effect  of  su[»erhcated  steam,  in  the  design  of  the  present 
t::rbine  the  metal  was  so  distributed  as  to  cause  nearly 
equal  expansion  of  the  top  and  bottom  of  the  cylinder.  When 
the  turbine  was  opened  up.  however,  it  was  found  that  this 
compensation  had  been  slightly  overdone,  and  the  cylinder  had 
sagged  a  small  amount  which  had  caused  the  blading  to  rub 
hard  for  nearly  a  third  of  the  length  of  the  turbine.  In  opera- 
tion, however,  there  was  no  indication  th.it  the  blades  were 
ri'bbiiig  and  no  damage  whatever  was  caused,  the  only  sign  of 
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contaci  being  a  »lighl  wearing  away  of  the  flanges  of  ihe 

channel  shapetl  shroud  ring  which  protects  tlic  tips  of  the 
blades  in  Ihe  Allis-Chalmers  construction.  A  few  rows  of 
blades  at  the  inlet  end  of  the  turbine  were  found  also  to  have 
rubbed  owing  to  sand  and  other  dirt  having  gotten  into  the 
turbine  from  the  steam  pipe,  but  in  this  case  also  the  shroud 
ring  prevented  all  damage.  The  only  precaution  taken  before 
starting  up  again  to  help  carry  the  Coney  Island  load  on  April 
I  was  10  lower  the  drum  a  few  thousandths  of  an  inch  at 
each  end.  which,  so  far  as  is  known,  has  prevented  all  further 
rubbing  and  the  turbine  has  been  in  daily  operation  ever  since, 
nut  having  been  again  opened. 

The  builders  of  the  turbine  are  congratulating  themselves,  not 
only  because  the  method  of  proportioning  and  constructing  the 
turbine  cylinders  has  overcome  Ihe  previously  experienced  diffi- 
cultiex  from  excessive  distortion  with  superheated  steam,  but 
also  because  the  improved  blade  construction  has  proved  it- 
self all  that  has  been  claimed  for  it  as  regards  safety  of  op- 
eration imdcr  adverse  circumstances. 

The  design  of  the  generator,  has  proved  equally  successful, 
as  it  has  carried  large  overloads  each  day  with  the  greatest  of 
ease.  On  one  day  from  5  to  6  p.  m.  Ihe  load  averaged  about 
6,000  kw,  from  6  to  7  p.  m.  6,600  kw,  and  between  6  and  6.30 
nearly  7.700  kw,  with  swings  up  to  9,300  kw.  On  April  21  for  one 
and  a  half  hours  the  load  averaged  about  8,000  kw,  following  a 
run  at  rated  load,  and  with  a  temperature  rise  of  only  23°  C. 
On  another  day  a  load  averaging  7,500  kw  was  carried  from  5.40 
to  6.40  p.m.,  with  swings  up  lo  oJSoo  kw ;  one  swing  of  9.000 
kw  was  carried  for  45  seconds  and  one  of  9,800  kw  for  15  sec- 
onds, this  being  78  per  cent  above  rated  load.  The  highest 
temperature  rise  so  far  met  with  during  any  run,  notwithstand- 
ing heavy  overloads,  has  been  2$.$'  C. 

Another  interesting  feature  in  the  operation  of  the  turbine 
is  ihc  remarkable  coolness  of  the  l^earings,  which  follows  in 
part  from  great  care  in  the  design  of  a  number  of  points 
which  are  quite  essential  in  high  speed  bearings;  in  part 
from  (he  quality  of  the  l>earing  metal,  which  is  made  specially 
for  steam  turbines  in  the  .Mlis-Oialmers  shops,  and  in  part 
from  the  excellent  operation  of  the  system  of  flooded  lubrication. 
The  rotary  oil  pump  which  lubricates  all  the  bearings  is  so 
noiseless  and  inconspicuous  that  the  casual  visitor  would  not 
notice  it  unless  it  were  pointed  out  to  him.  The  success  of 
this  turbine  is  more  notable  from  the  fact  that  it  was  the 
first  one  turned  out  complete  from  the  Allis-Chalraers  shops. 
A  turbine  of  the  same  '.yslera  had  previously  been  in  operation 
for  some  time  at  L'tica,  but  this  was  built  in  England,  A 
number  of  other  AUis-Gialmers  turbines  built  in  Milwaukee 
are  now  being  erected  and  will  shortly  be  started. 


Cook  Self-Welding  Wire  Joint. 


Wire  j<'iiiis  (i>r  -.Irrves  or  connectors,  as  they  are  called)  and 
their  uses  have  long  been  familiar  to  telephone  men  and  to  wire- 
men  in  general,  but  3  new  type  now  being  placed  on  the  market, 
and  known  as  the  Cook  Mlf  uclilinK  ioini,  differs  in  its  con- 


ntL  I.— 4'ini>s-!it'cTi0N  or  joiNr  ULFunr.  .s.nd  aftfji  twisting. 

stniclion  and  application,  radically  from  other  joints.  The  sec- 
liriital  view  given  of  this  joint  and  of  other  joints  will  serve  to 
clearly  illustrate  Ihe  difference. 

In  the  old  style  tubular  joint  the  lube  is  made  to  fit  the  wire 
a-  closely  as  jni-silile.  When  the  joint  is  twisted  the  tube  is  not 
stretched  around  Ihe  wire,  but  is  drawn  close  ui  some  portions 
of  II  and  bulges  out  at  other  poriions.  thus  leaving  a  considerable 


part  of  the  surface  of  the  wire  and  the  joint  accessible  to  moisture 
and  other  atmospheric  influences. 

The  Cook  joint  is  made  with  one  side  flat.  The  tube  fits  the 
wires  closely,  and  when  Ihe  joint  is  twisted  the  flat  side  is  forc- 
ibly and  naturally  drawn  into  the  recess  between  the  wires,  thus 
stretching  the  joint  tightly  around  both  wires.  This  makes 
practically  a  cold  weld  joint,  and  moisture  or  air  cannot  pene- 
trate the  tube  and  corrode  the  wires  or  the  inner  surface  of  the 
joint. 

When  the  wires  arc  inserted  in  the  joint,  twisted  three  limes, 
and  the  joint  is  then  cut  in  two.  it  is  almost  impossible  to  discern 
Ihe  line  where  the  inside  of  the  joint  and  the  outside  of  the  wire 


rlti.  J.— WIM  JOINT. 


come  together.  The  tensile  strength  of  the  joint  is  much  greater 
than  that  of  the  wire  itself.  Owing  to  the  fact  that  the  joint 
binds  so  tightly  on  the  wire,  it  is  unnecessary  to  turn  back  the 
ends  of  the  wire  after  it  has  been  inserted  through  the  tube. 
The  only  instructions  necessary  for  the  use  of  Ihe  Cook  joint 
are  simply  lo  insert  the  wires  and  twist  three  complete  turns  lo 
the  right.  The  joints  are  made  of  copper  for  copper  wires,  and 
of  steel,  heavily  tinned  inside  and  out,  for  galvanized-iron  or 
steel  wire.  Cook's  self-welding  wire  joints  are  manufactured 
by  Frank  B.  Cook,  239  West  Lake  Street,  Chicago,  III. 


Motor-Driven  Hand  Lathe. 


The  accompanying  illustration  shows  a  motor -driven  spinning 
or  hand  lathe,  recently  brought  out  by  the  Garvin  Machine  Com- 
pany, of  New  York.  The  head  stock  is  fitted  with  a  l-hp,  no-volt 
motor,  direct-connected  with  the  hollow  steel  taper  spindle,  of 
standard  size,  running  in  gunmetal  boxes.  The  motor  is  equipped 


MOT01t-D«l>rN   HAND  LATHE. 


with  a  Culler  Hammer  controller  and  regulator,  giving  a  range 
of  feeds  from  »oo  t<i  .»,ooo  r.p.m.  The  machine  itself  is  the  regular 
standard  12-in.  swing  lathe,  made  by  this  company.  The  bed  is 
wide  and  deep  anil  is  closed  top  and  boiKim,  except  for  a  narrow 
slot,  for  the  binder  Ixill*,  and  is  ribbed  internally  to  secure  the 
utmost  rigidity  and  free<Jom  from  twist.  The  tool  stand  and  uil 
stock  are  bound  by  powerful  cam  hinders. 


Digitized  by  Google 


May  I©,  t9o6. 


ELSCVRICAL  WORLD. 


Industrial  and  Commercial  News 

i_  


Commercial  Jniellif^ence. 


THi:  WEEK  I\  TRADE— The  soittcincm  of  jhe  anthracile 
coal  troubles  and  lb«  rettumption  oi  lake  iiavigaiifn  have  greatly 
improved  trade  conditions.    MannfacturinK  pU-iU  opi  r.iic  cUise 
to  their    full  capacity,  with  orders  in  the  steel  industry  alre;\d>' 
rtmninK    wt-l!  uu.i  it/v,  and  strurlural  work  was  never  more 
active.     Wholesale  trade  in  fall  and  winter  goods  is  on  a  large 
scale,  but  unseasonable  weather  causes  mtich  coniptaini  rcgard- 
ins  retail  diAribution  of  mcfdiMdiae  and  reunls  work  on  the 
famu  ia  cevenri  imporlMiit  section*.  Railway  earnings  l^tias  lat 
available  for  Afwil  dww  a  gain  of  9.7  per  cent  over  ihe  previous 
year,  and  foreign  eoainieice  at  tbe  port  of  New  Yoifc  for  tite  iaat 
vcck  exhibiu  gains  of  9*Si6a77  ia  exports  and  <4^S3S  ia  in* 
V">rts.  as  compared  wifli  tbe  tame  weeic  in  (905.  Mercantile 
collections  are  still  somewhat  irrcnular,  but  show  a  slight  im- 
provetneiit  on  the  whole.    Cold  weather,  wiih  frosts  of  varying 
intcn.sity,   has  retarded  crop  development,  and  may  necessitate 
some  replanting  of  cotton  in  the  northern  part  of  the  cotton  belt. 
The  K""'"'!  crops,  however,  have  brtn   itrii  jiirt  il  Exceptionally 
heavy  orders  were  rec«-iverl  m  ilu-  irmi  .irnl  ^tiil  industry  for 
steel  rails  for  I'X)"  ililivcrv,  the  IV-nn-N Iv.mi.i  K.rln.aii  Company 
alone  havinir  au.inictl  ti 'iitr,ii-t>.  lur  ii[>wArtl  iii  ti>i)s.  Ad- 

diti(ii:;il   hf;i\>  Im-iiit-v^  !i  ptiidiiiij     Preliminary  t~iim:it<-s  uuSi- 
cate  a  produiHou  01  .^.^ixi.tmo  tons  m  igo6,  and  ()i.rh;ip'-  4,000,000 
tons  for  igo7.  .Sic<rl-rn;ikiriK  iruris  are  scarce  ariil  mur  Struc- 
tural material  milts  are  busy  and  a  good  deal  of  new  business  is 
i-i  sight,  but  nothing  has  developed  on  account  of  San  Francisco. 
Copper  is  firm  and  prices  show  a  tendency  to  harden.    The  week 
was  notable  in  the  home  copper  market  for  the  large  demands 
booked  from  Europe.   Buying  for  home  account  is  continuously 
good  nnder  die  anprecedented  rate  of  consumption.    The  do- 
mestic copper  market  is  firm  at  these  prices:    Lake,  August 
delivery,   iB'i  to  1 9c. ;  electrolytic,  .\ugust  shipments,  i8ifi  t" 
Prime  casting  gradea,  thirty  days.  i8^S  to  iSH/c.  Brad- 
ttretfs  report*  i6s  banoen  failures  during  the  week  ending  May 
10^  as  againat  139  tbe  previona  week  and  158  in  the  eorreapooditig 
week  last  year. 

CROCKER-WHEELER  ORDERS.— An  order  has  recently 
been  placed  with  the  Croclcer-Wheeler  Company,  of  Ampere, 
N.  J.,  for  an  engine  type  generator  of  100  kw  capacity  to  be  used 
as  exciter  for  a  large  turbo-generator.   This  outfit  is  to  be  in- 
stalled at  the  Philadelphia  Rapid  Transit  Company's  power  sta- 
tioa,  at  Second  and  Grand  Avenues.  Fbiladelpbia.  Pa.  A  con- 
'  tract  for  two  soe-kw  generators  has  reeeotly  been  placed  by 
tbe  PitUburg  ft  Lake  Erie  Dock  Cbmpany,  of  Fairport  Harbor, 
(Huow   The  Pnblic  Service  Corporation  of  New  Jersey  has  re- 
cently awarded  to  tbe  Crocher-Wheeler  Company  a  contract  for 
two  500-kw  generators  to  be  used  for  power  purposes,  at  Pater- 
lon,  N.  J-    The  Elliott  ljundry  Company,  of  Baltimore,  Md., 
bas  recently  contracted  with  the  compiiny  for  an  electrical  equip- 
ment tunsi^tinR  of  20  motor  Outfits  ranging  from  'ii  to  15  hp, 
for  driving  various  laundry  machinery,  and  one  (feniraior  of  80 
kw  capacity  for  .flilim .nal  ]ifi'.M_T.    Tin-.  ii:.'.)'!:iti'  i;  al>-o  includes 
three  raotor-Uriven  vcntilatmg  fans  which  wiii  nicjii  a  great  im- 
provement to  their  equipment. 

OIL  ENGINE  CONTRACrS^TlK  De  U  Vergne  Machine 
Company,  New  York,  reports  having  recently  closed,  among 
<^'thcrs.  the  following  contracts  for  "Hontsby-Akroyd"  oil  en- 
gines :   Windsor  Locks  Water  Companv.  Windsor  Locks.  Conn., 
50  hp  for  pumping  station ;  John  McKesson,  Chapp.n|ua,  .V  Y., 
9-hp  engine;  Bergsfrom  &  Bass,  Brooklyn,  N.  Y.,  20-hp;  S.  Op- 
penheimer  St  Co.,  Ni '.1.  N  f  rk.  -  vhi),  Freeman,  r)aughaday  &  Co., 
Ch.irtley,  Mass..  50»!ip;  luivu^hip  of  West  Lebanon,  Lebanon 
County,  Pa.,  44-hp  for  pumping  station ;  Borst  &  Rockstroh, 
Middtehiire.  N.  Y,.  "-hp:  the  John  PirkI  Iron  Works,  Brooklyn, 
N.  Y  .  -i>  hp  John  W.  Sullivan,  New  York.  75-hp :  Dr.  F.  A.  C 
f'erriiie.  New  York,  7-hp:  Houston  Ice  &  Brewing  Company, 
Houston,  Tex,  i6>hp  engine  to  drive  a  De  La  Vergne  ice  ma- 
cfaiae. 

,  THE  CANADIAN  WESTINGHOUSE  COMPANY,  LTD., 
U  mpplying  the  Pnmndal  Light,  Heat  ft  Power  Company  with 


apparatus  to  be  u^cil  111  tli.-  development  of  another  large  water 

power  \i\-A\i\  m-iir  .Muntn-.i!.  The  ;niiuil  iiisl.ijl.itin;!  will  cmsi:-; 
of  three  3.750  kw,  nvLilv.ny  riulil.  .ilterniituiK  current,  wuttr 
wheel-driven  generators  ni  4,1)110  v  il;.-.  three  jiha^e,  7,-'o<.)  alter- 
nations; also  twelve  j.soo-kw,  4),(«xi  v<>lt>,  oil-iiuiulatesl,  water- 
cooled  transfi'TTiierv     This  new  jiower  >t;itiOn  w;II  tie  '.j-cd  fur 

supplying  additional  power  to  the  .Mwiurtal  Lij;lit.  Ileat  &  I'awtr 
ComtKiny.  at  Montreal.  1  he  >;ep-up  transfoi ll)er^  wil'  be  wound 
for  4,000  to  44,000  voits,  and  the  lowering  from  40,000  to  12,500 
volts.  The  transmissioa  line  is  about  40  niies  ia  length. 

FACTORY  \T  R  WrXNA,  OHIO.— Mr.  H.  T.  Johnson,  of 
the  Manhattan  Eicctiival  Supply  Company,  is  superintending 
the  erection  of  a  large  plrtnt  in  K;ivenri;i  for  Ihr  UKmufaeture  i:f 
carlifin*  nnd  primary  biiilejit*.  1  he  ioundaiiusii  tor  four  far- 
i  -  li.ive  -ilready  been  built  and  there  will  be  several  other  large 
bull<llng^  111  ibe  plant.  It  is  stated  that  the  original  plan  nf  jn- 
corporatiiii;  the  Ravenna  plant  a  sep.irate  concern  iiiuier  ihu 
name  of  the  Electrical  Products  Company  has  been  deferred  and 
that  the  iKw  plant  will  b«  operated  as  a  branch  of  the  Manhattan 
Electrical  Supply  Compony,  of  New  York  City*  which  now  has  a 
large  factory  m  New  Jersey. 

LARGEST  I'ACTORY  BUILDING  I.N  THK  WORT,n.— A 
Pittsburg  de^iiat.  h  st.ites  that  plans  are  t>ein«  prepareil  by  engi- 
neers iif  the  .\ineriiari  Bri^lpe  Cumpany  I<tr  the  lar^'est  single 
t.itl<irv  Ipiiilrlnii,;  :ii  tlie  wurUI  Tlie  plant  will  t»c  constructed 
at  MeKees|K>rt  ftjr  tlie  .Xalional  'l  ulie  W  orVs  and  will  CO>t.  inore 
than  $.^,000,000.  The  one  building  will  have  a  floor  space,  on 
one  floor,  of  more  than  1,000,000  square  feet.  The  building  will 
lie  1,500  feet  long  and  more  than  600  feet  wide  and  about  45 
feet  high.  Four  13-ton  electric  traveling  crsaes  will  run  the 
entire  Icogth  of  the  building,  and  electric  power  will  be  uttUscd 
on  the  most  extensive  scale. 

STEAM  T!  Kl'.I.M-.S  IN  COTTON"  Mll.i.S— Tie  Francis 
Cotton  Mills  has  recently  aT  iited  Westinghousc-Farsons  tur- 
bines for  their  power  plant  .1;  I'.i-rr.e.  X.  C.  This  plant  adds  one 
more  to  the  list  of  cotton  mill*  using  steam  turbine  power.  Some 
of  the  plants  in  this  field  are  those  of  the  Pclzer  (S.  C.)  Manu- 
facturing Company.  1.500  kw :  the  Oneita  Knitting  Mills,  Utica, 
N.  v.,  500  kw  ;  Heiirictta  (N.  C.)  Mills,  Gray  Manufacturing 
Company,  Charlotte,  N.  C. :  Modena  Gitton  Mills,  Gastonia, 
N.  C,  and  the  Lumberton  (N.  C.)  Cotton  Hills.  Tliese  plants 
are  now  in  highly  «;iu-r<  -  ;ful  operation. 

DODfiE  &•  etiKiiuers,  of  Philadelphia,  have  lu-en  ciii- 

missioned  by  the  KerrM:irr,iy  Manu(..>tiirinK  C'lir.pain,  of  Fnrt 
Wayne,  Ind.,  itiaiutLiicturers  of  gas  works  machmery  and  gas 
holders,  to  design,  erect  and  equip  a  new  plant.  The  present 
factory  is  nnicb  too  small  for  the  requirements  of  their  business 
and  the  Kcrr-Murray  Company  has  secured  a  plot  of  jo  acres 
close  to  Fort  Wayne.  Preliminaiy  work  is  about  completed  and 
construction  work  will  be  started  at  onee. 

THE  AMERICAN  CAN  COMPANY,  of  New  York,  N.  Y., 
purchased  recently  through  the  New  York  office  of  the  Allis- 
Giatmcrs'  Company  a  ao  and  4i»  by  42  heatiy-duty,  craas-ooBqwuad 
engine,  direct-connectcd  to  a  SQO-kw,  direct-current  generator, 
su  itchboard,  etc.  The  electrical  apparatus  for  the  new  outfit 
lie  built  at  the  company's  electrical  works,  Cincinnati,  while  the 
engine  will  be  bnllt  at  Ae  West  Allis.  Milwaukee^  shops. 

APPARATUS  FOR  'FRISCO— The  Wcstinghouse  Electric 
&■  Manufacturing  Company  has  shipped  to  the  Pacific  Coast  from 
Pittsburg  .^5  carloads  of  electrical  machitieiy.  In  a  week  y>  CSTS 
more  will  leave  for  S.n  FratKiSCO.  A  temporary  warehotue  has 
l>een  erected  in  Sun  I  ranciscoi.  The  company  also  has  signed 
a  lease  for  three  floors  oi  a  new  steel  building  to  be  erect«l  at 
National  and  Second  Streets. 

ni'TY  ON  X-RAY  Tl'BES.— In  a  decision  by  Sub-Board 
No.  2  of  the  United  States  General  Appraisers,  it  was  decided 
this  wedt  that  fittreiga  X*r^  tuhes  muft  be  assessed  on  a  higher 
basis,  with  a  oorrespcmdin^  heavy  duty.  Ibe  tubes  were  from 
C.  H.  F.  Mailer,  of  Haaibaig,  and  were  iav^d  at  prices  un- 
satisfactory to  the  appraising  officers.  \ 


Digitized  by  Google 


ELECTRICAL  WOKLD; 


Vol  XLVU.  Mol  » 


Financiat  InfeWj^ence. 


THE  WEEK  IN  WALL  Sl  RKKr-lho  sukU  market  wa» 
moderately  active  and  substantia!  ncrMcric!.  from  the  n<iiit  <!r- 
clincs  arc  nr>tc<!.  Inii)r<ivcd  finaiKi;(l  ci.inlitlim^  arid  ra'^ii-r  nimiey 
seem  til  have  K'ven  iiMii-\\<"d  rnnlidonn-  t"  iterator*,  the 

ri'.i-  ;n  prices  (icinu  helped  by  covering  of  the  exienMvc  short 
int<':i-~l  'tii'W  ;i  leiidetic^'  li>  iin|ir.ive  <in  llic  lielii  t  tf.micy 

m.ir'Kct  ei.ndilioiis  Among  ihe  traeiu'iis.  New  Vork  Mctropolitarj 
Street  Railway  and  InterborouKli  stinrks  were  sttmulalcd  by  th« 
favorable  ihowing  which  they  iiiadf  w;th  rrijard  to  earning*  for 
the  March  quarter.  The  United  Slates  Steel  stocks  tended  to 
improve  or  -cattercil  btiyiHK  The  industrials  Renerally  par- 
tieifiale,!  .  ilu  liuprovetiiein,  .1  gooil  ileal  of  attention  a^ain 
given  to  specialties  like  International  Pump.  Allis-Chalmcrs 
common  closed  at  21  !i  and  preferred  ai  S7,  these  figure*  being 
net  advances  of  >/j  and  I'x.  respectively,  and  Creiieral  Electric 
nude  a  net  gain  of  1%  points,  closing  at  l6^ii.  American  1.^  :  - 
motive  common  closed  at  67 '4,  a  gai't  of  6^  points,  and  pre 
femd  at  tl4K>  >a  advance  of  a  poinu.  The  greatest  activity 
ia  tnctiona  was  lo  Brookiyn  Rapid  Tramit,  of  which  398,700 
shares  ware  soM  at  prkcs  langing  lictwcco  ffiii  and  I4,  the  clos- 
ing qooution  being  ftj,  wMdi  ia  a  net  adwm  of  S  pohtt.  Met- 
ropolttaa  Street  Railway  gained  m  poiMa,  deeing  at  196,  and 
the  hut  qnotatiana  of  Inteftoroiigh-lletrapaliim  common  and 
preferred  were  SiH  and  96'A.  these  being  net  gains  of  4%  and 
lyi,  fespectively.  American  Telephone  ft  Telegrapli  closed  at 
'iS'i.  at'  advance  of  but  New  S"or>c  &  New  Jersey  Telephone 
lost  I  point,  closing  at  147.  Western  rnion  Telegraph  is  down 
Ifi,  the  last  quotation  being  QiXi.  IntcrborouKh  Rapid  Transit, 
Oti  the  curb,  jumped  to  J.ti  frum  3lS'/i,  and  closed  with  a  net 
gain  of  ijij  points.  The  curb  market  showed  Riin  ral  recoveries, 
but  the  volume  of  business  was  not  large  I  '  l  uvitig  are  the 
qnotationi  on  the  stock  exchat^e  at  the  close  of  busines*  May  15 : 
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ELECTRIC  PROPERTIES  COMPANY— One  of  the  m<.<t 
important  utept  taken  of  late  jc.irs  m  the  domain  uf  electrual 
finance  and  engineering  is  the  format  if  >n  of  the  Electric  Proper- 
ties Company,  in  regard  lo  which  rumor  has  been  busy  the  past 
few  nontfn.  It  it  in  ilaelf  an  indication  of  the  growing  magni> 
tnde  of  electrical  operations,  and  is  a  further  evohnUm  of  the 
process  that  has  already  created  kindred  institntioas  of  prom- 
inence for  the  handling  of  eleetrical  enterprises  in  the  public 
servtce  UM.  The  new  corporation  will  have  a  capital  slack  of 
ffiKOOotiOoo  preferred  and  $SMOjm  commou,  and  may  abo  issue 
collaieral  trust  bonds  secured  by  a  pledge  of  Mcwkies  acquired 
in  the  course  of  the  financing  and  devclopnieiit  of  planu  of  the 
character  indicated.  An  important  pait  of  the  iabiail  programme 
has  iHen  the  aoitihition  of  the  entire  stock  of  Wntliighoute, 
Church,  Kerr  ft  Co.  whose  enijinrrriiig  operations  on  a  gigantic 
iicalr  have  lirm  our  ..f  the  fr.ittin-s  of  moilmi  hKhi,  power  and 
traction,  whil.  uk  In  w  .-,!■..  .1  work  in  railway  terminal,  factory 
and  hi>tel  c<  r  1  11  n  i  tMirfe  will  all  be  continued  without 
cliaiMtc,  but  H>ih  a  large  area  of  contaa  and  opportunity  unilcr 
Mr.  Waller  C.  Kerr,  a  president  whose  brilliant  administrative 
and  executive  (|u.iiilies  have  r<|iialeil  bis  ♦omid  enginerritiK  judg- 
metll.  As  a  mailer  of  fact,  no  changes  will  occur  in  ibii*  un- 
derlying tiricaniiaiutn.  The  l-.lrflric  l'ro|wrlie«  Cimipany  ilself 
will  afford  a  frliritou>>  illustration  of  the  iirner  c1i)««  re1aii<m<t 


in  finance  and  ingiiiecring,  in  having  as  its  presidAA  Ur.  John 
F.  Wallace,  the  distinaiahed  civil  engineer^  of  HUnoit  Central 
and  Panama  Canal  bmk  He  wiH  gift  hs  affoir  bit  whole  tinM 
and  attention,  and  several  taiga  and  fanpoitant  aegotiailiona  avAit 
immediate  aetioa.  The  conpniiy-  timt  ridi  m  cnghMcring 
talent  of  the  ikrtt  order  will  eiqploiy  other  engineering  companies  ■ 
or  indivitoili  aa  oetuton  n0  ariM.  The  directorate  comprises 
the  folkiwing:  Charles  H,  Allen,  vice-president  Morton  Trust 
Company:  Paul  D,  Cravalh.  of  Cravath.  Henderson  &  Ue 
Gersdoff;  H.  D.  Giddings;  N.  W.  Halsey,  of  N.  W.  Halsey  ft 
Co.;  George  C.  Smith,  vice-president  Security  Investment  Com- 
pany: John  A  Spoor,  president  Union  Stock  Yards  &  Transit 
Company,  and  president  Chicago  Junction  Railway  Company; 
Moses  Taylor.  Kean,  Van  Cortlandt  &  Co.;  E.  G.  Tillotson,  vice- 
president  Cleveland  Trust  Company:  F.  D.  Underwood,  presi- 
dent Erie  Railroad:  R.  B.  Van  Cortlandt.  Kean,  Van  Cortlandt 
&  Co.;  John  F  Wallace,  president  Electric  Properties  Company: 
George  Wc«tin(;hoti>re.  It  will  he  seen  that  while  in  a  sense  of 
WesiinKhoiiM'  i>ri«iii  and  hkely  to  be  regarded  by  some  as  one 
more  :ii  the  long  list  of  concerns  bearing  the  Wc.stinghouse  im- 
pri'i;.  ti-.L-  iie«  coiiipatn  is  in  lealitv  an  "open  corporation."  ready 
and  prepared  to  <leal  with  prnpns;tions  of  a  desirable  nalnre 
throughout  the  whole  range  of  cli  clrical  engineering  developnuiit. 

INTERNATIONAL  STEAM  inMR-Tlie  new  issue  of 
slock  of  the  Inlemalional  Steam  IVnnp  Company  authorized  last 
week  will  nol  be  offered  fi'r  s.;l>scriptioii.  The  entire  arnomil, 
consisting  of  jfiJMO  shares  ni  fii r e  l  ^li>ck  and  5;;.o™i  shares 
of  conini'iii  stiK'k.  v,t'.\  he  taken  li>  the  Power  &  .Mining  Ma- 
chinery Ci  i'--,;s,uiy  l:i  paviiicm  tor  its  capital  str<k.  The  author- 
in-il  and  0111^1. inil-rg  loniiiinii  s|,,rk  oi  the  Power  X-  Machinery 
Company  aniiriiiits  1.1  Si. 500.000  ami  il-  preferred  stinrk  l-j  Si  cJO,- 
000.  The  company  has  been  m  existence  since  .Apr;l.  nio.)  .As 
a  condition  of  tlie  sale  of  its  si(Kk  to  the  Stc.-im  Pump  Company 
it  is  guaranteed  that  its  net  profits  for  the  next  five  years  will 
aRgrcnate  at  least  $i.i.9),ooo.  I'hiii  would  be  equal  to  1,437  per 
cent  on  the  Steam  Pump  Company's  new  stock  issue  of  $8,000,- 

000  for  the  entire  five  years,  Or  at  the  rate  of  .387  per  cent  per 
annum.  The  issue  of  coHHwm  stock  is  not  taken  into  considera- 
lion,  however,  inaanuidl  a*  the  Steam  Pttmp  Company  does  not 
pay  dividend*  on  hi  comnioii.  Thit  would  leave  bnt  fi^saiMiai 
instead  of  $8,000^000^  on  which  dividends  would  have  to  be  peid. 
By  the  terms  of  die  purdiaae  the  International  Steam  Pmnp  Com- 
pany ako  fiooM  into  pomiriow  of  NqtM  aaiets  of  the  Power  ft 
llhdog  Hachsneiy  Coimpmr  die  amonnt  of  tvnooih  indc- 
pendent  of  the  plant.  A  portion  of  this  amonnt,  estimated  at 
$i,ioo«oo,  can  be  used  for  woridng  capital  by  the  Steam  Pnmp 
Company  in  its  individnal  baainess. 

DIVIDENDS.— The  Northeni  CUifoniia  Power  Company  has 
jnit  paid  in  San  Frandseo  its  twcnty-rixlh  regular  monAIy 
dividend,  dcsinte  carthquahe  and  fire.  The  Rochester  RaNway 
&  Light  Omipany  has  reclared  a  regular  quarterly  dividend  of 

1  per  cent,  payable  June  1.  The  directors  of  the  American  Rail- 
ways Company  have  declared  a  regubr  quarterly  dividend  of 
I'A  per  cent  (y.s  cents  |i,  r  share),  payable  June  15.  The  regular 
quarterly  dividend  of  th<  \in  rican  Telegraph  &  Cable  Company 
of  1^  per  cent  is  payable  June  i.  The Celtmbus  Street  Railway 
Company  has  declared  a  regular  qnartcrly  dividend  of  t14  per 
cent  on  the  common  stodc  payable  June  i. 

I  ELRPHONE  STOCK  INCREASED.-^t  a  special  meetfa* 
of  the  stockholders  of  the  New  England  Telephone  and  Tele- 
graph Company  last  week  it  was  voted  to  increase  the  capi- 
tal slock  from  $30,000,000  to  $5aooo«)o  for  general  purposes  of 
the  company.  The  regular  annual  meeting  was  held  after  the 
special  meeting  and  retiring  directors  were  re-elected.  Francis 
{{.  Dewey  was  chosen  in  place  of  Stephen  Salisbury,  deceased. 
In  the  annual  report  Thomas  Sherwin,  the  president,  said  that 
the  giowth  of  the  business  ilnring  the  last  year  had  been  tuipre* 

redeiited.  'I  he  entire  niimher  of  exchanges  and  toll  atations  con- 
nected with  the  system  is  jojjiji. 

MANILA  RAILWAY  AND  LIGHTIMG.-The  operating  de- 
partment of  J.  G.  White  &•  Company  reports  the  camingt  of  the 
Manila  l-.leciric  Railri  id  \  Lighting  Corptiration.  for  the  month 
of  .\pril.  by  cable  from  .Manila,  as  follows:  Railway  department, 
gros»  receipts.  $46,750;  net  receipts,  $^4,750:  light  and  power  de- 
par-itient,  gros.  receipt-  SjS.ooo:  net  receipts,  $IJ,pOO.  The  earn- 
iiiu-  of  tin-  railw  i'.  .|.  |ir,rtmenl  of  the  corporation  for  the  week 
ending  May  7  ;iie  $11,750,  a-  rrixirteil  by  cable. 

MICIIIG  W  ST\  l  i:  TlT.EPIKiXE  REPORT.— The  aimital 
report  of  the  .MuliMjan  State  IVh-vhone  Company  for  the  year 
eiiilid  Ueeeiiil.ir  ,\].  ujii-..  shows  gross  earnings  of  $UW>SS1^ 
iicl  rariuiigs  of  $(173^^  dividend  payments  of  fljy.lOOb  and  a 
net  furplus  of  $321,753, 
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PRE5COTT.  ARIZ.— T««  lai|«  pawcr  plaM*  ««  Mnc  OMUtnictx] 
anr  this  city.  One,  which  it  koows  M  Ike  Arimak  Pi>««f  Cdnpany. 
•alt  tiav<;  a  capacity  u{  «,ooo  \tf  and  will  tnouitt  power  to  the  mines  at 
«  Toltacc  u(  ji.ooo.  Tkc  •Hitr,  (kc  FkcMoit  P«pcr  Canpanr.  w^H  faniih 
)o,o««  hp  at  iboul  a*rfM«  Mitt. 

YELLVILLE.  AKK^Tb.  Chy  CMndl  J»i  snalcil  s  fraMbiw  to 
C  L.  H«naii,  of  Odntlt.  MkL,  lo  MM  m  cicclrle  nilwar  in  Ike 

town. 

RIVERS]  1>E.  CAL.— U.  MuAHd  bu  the  contract  for  imtilliim  tht 
ciceiric  lifhi  plau  at  like  ArUagtoB 

LOS  ANCELES.  CAL<— no  Hon*  Telcplmic  Coapanr  irilt  kalU  ■ 
Imit^iiiaBce  Uao  ketwcep  |«M<Ai>iele«  ant  Saa  PraiMiieab 

PASADENA.  CAL.— llMiatt  Oyer,  City  Clerk,  wriM  that  the  cltUaoa 
Juvc  voted  10  faaiw  yt«j.aoa  Id  aequbo  m  ckcttic  liikt  plul 

AKAHEIU.  CAL.— Enfinccr  A.  L.  Icwlf,  of  Anafedai.  wcitec  that  the 
dir  win  iwaUblx  call  for  Uii*  iw  about  j  laonUn  for  the  propeaed  daeirie 
light  plant  to  COM  9i|.ooo. 

FItCSNO.  CAL.—;.  C  Drahe,  Ediwn  Buildiai.  Loo  Aageln,  wrilci 
4mI  bia  comiuny  propotna  coaMrurtinc  four  poiirct  plant*  on  Kinga  M*«t, 
Frmm  County,  to  eon  <■  all  about  tttoomaoe  Location  enrvcya  aro  ao« 
btI«K  nadc.  F.  C.  Ftakle,  cblcf  tntfiattt,  Edlmn  BnUdii^^  Lot  Aiqalc*. 

UMAH,  CAL,— Bid*  irill  be  neeivcd  until  Jime  6  h>r  th«  board  af 
oqicrfiNTO  of  Mendedno^  County.  Cat.,  fat  a  franckiic  (or  arectiin  and 
aMintdainf  a  Kne  Ibr  die  trananiiiiaB  «(  eleeirk  pawer.  and  ior  tela- 
ftapb  and  tdepbane  liaea  ta  ibt  cannir  «{  Men^ino.    M.  L.  Oibion 

SAM  FiUN-CISCO,  CAZ — It  b  MaiMid  tb«l  Hie  VaDcr  Counlie*  Power 
Ceaipany  pmpotn  to  proccri]  at  once  wilb  the  dcirclopmrnt  woric  which 
wa«  pUni>r<l  »ntl  being  pratrctitrd  provwo*  to  the  crc«i  diMMfr  to  San 
fraiKi^co.  Till:  work  of  putlii>j|  in  a  nrw  pip<  llni^  the  wideniag  of  the 
•iiicli  a»il  Ihr  intiallinc  of  aiioihrr  unit  in  the  Ccatrtville  pMMr  haute 
<m  Butte  (.  reck,  ahovc  Cli:co.  will  be  retunicxl  at  oiicc. 

LOS  ANGELESi  CAL, — Wo'k  h«f  cominenced  on  the  cxtcniion  of  the 
ViricUnd  power  station  o(  the  (a.>4  Annelf"  I'acttu-  Railway.  Mathinrry 
■will"  be  initallet)  iitiinriiialetr  lo  double  (lie  capacity  I'l  the  plant,  which  i» 
tinisherl  in  lime  for  the  summer  season,  when  additional  two 
1:1.  arill  he  inttaWed,  to  be  tiniibed  within  a  year.  The  ci>«t' ia  r»li>nntrd 
M  ucarly  ^  1  .or.o.ooo.  The  company  aliMj  has  other  large  extensions  under 
way. 

BOl'I.DKR.  (  '  IT  The  plant  nf  rl.c  Ii<-iitder  Liicht  &  l'y»i  f r  C 'im..any 
Yx^  hem  pnitl'.i-'  ■  f  h-  N.nlii.-:.:  I  ■l-rrri:-  J'■'^^c.  <  .iirpririv  [  ^-•-.  '■^o. 
1  he  new  t<iii',i>iiM>  t-  iiikiit>^  ;i  I  ■  .1  ri.; :  u.vlis'.  JO  lake  I'.'.-i  ;i-.L-  i-lo-trlr 
pUnti  at   I-al'ayetle,  L"       lui.l    l.  'u  % .  .sic.  Wyo, 

ASPKN.  Ct)L.-  U.   R.        ildmii,  president  of  the  Uoaiiu(  1  i>rk 
1<     ;  ;^  11  i  l  oner  Company,  oi  .\»pcn.  i*  interested  in  the  cnnxtruction  ol 
a  new  li^lit  and  power  plant  a  few  miles  below  .\S(icii.    It  ii  propoocd  to 
karnru  the   uairrt  of  Cankr  Creidc  and  Roaring  Forli  and  acncrato 
eirciiicity  to  liKhl  the  vilUfte*  hetwein  .\itpcH  and  CarbOIMlalC. 

TIIOMI'SOWILLK.  <°().\N' — It  is  reported  that  thv  EnflrM  Elorlrtc 
I.iitht  jlr  I'owcT  Company  will  chanRe  ownership  before  June  I. 

llRinC.KroRT,  CONN.^.Vn  electric  light  plant  will  be  installed  in 
the  Lmctlu  Ilu-.ldiiig  which  if.  being  constructed  on  Cannon  Street  for 
Tht'ina^  1      I  .i'-  \vr. 

NEW  H.W  K.V.  CONN  — .\  iso  hp  genrrator  will  be  installed  in  the 
new  plant  01  the  I'.  1'.  I'Dcxhar  &  Company,  which  ia  now  hetnK  con- 
structed, 10  npernte  the  machinery  by  electricity.  Tlie  entire  plant  will 
«"»t  ab-iut  $i   

F..\.ST  HAMI'TON.  CONN.— Civil  yr.r.''i<-'-r:  Rai-.oni  S  Hoadley.  of 
Providence.  R.  I.,  who  arc  in  the  eni  I  v  •  ihe  .'<almon  River  J'owrr 
Company,  .ire  preparing  plans  to  brinp  about  the  completion  of  one  of 
Ihe  |jT»t  water  priviieges  in  the  State.  The  company  proposes  lo  erect 
tliiCT  d,-imK,  the  riiihts  of  way  h.iving  been  secured  along  Salmon  Rivci 
and  ahrjve  in  Marllxirouith,  where  a  targe  TCMBiMlr  will  bc  built.  Al 
<.<jia»to<k  Bridge,  a  fevt  miliM  (urtlter  MNltb.  anotber  dam  will  be  brilt, 
jint  above  the  prcacnt  dan  of  Beown  Bean.  Paper  ContMay-  At  tec*- 
viUe,  tour  rnika  below,  the  lag  dan  it  to  be  cpnatracted  and  ilir  power 
keote  leeaied  there.  Tkii  dam  i*  to  he  hnlll  Jnw  above  the  tneser-  4nm 
■bieb  anpplies  power  for  the  Eiat  Kaddam  Gleeiric  Light  Compu  ii 
will  atend  from  rock  ledge  to  rodi  ledge.  3 so  feet,  with  a  spillway  of 

it*  fert  Thia,  will  give  a'woricing  head  of  7>  <eet  and  develop  1,500 
ImrMpower.     The   Rhode  Island  Contract   KngineerniK  Company  ha»  the 

^•ntract  for  the  work.     .\%  soon  as  they  are  runninK  the  Kj«t  lladdam 

tleetric  I.inht  Company,  which  supplies  light'  in  the  timnv  of  Kast  Had- 

■iam  and  (  hatfaani,  will  be  improved  and  estetided. 
Washington,  I>.  C— Bid»  will  be  received  umil  June  Mordt- 

r--i  r..  Kn.licott.  chief  Iliireau  Yards  nnd  lk*li*.  Navy  l>epafl'r.  n-    \V  :i-s 

ni«OB.  U.  C,  fvt  fiimbbing  i  motor  generator  »cu  at  the  ivivy  yard. 

I^cw  Yotb,  aa  per  ipedlkaiion  How  %MSi  ««tlfliaicd  ea«t,  Iimwo. 


WASHINGTON,  D.  C.  Ilids  will  be  received  until  May  i9  at  Ihe  Bu- 
reau of  Supplies  and  .\ccouiits.  Navy  Depertmcni,  Washington,  D.  C.  10 
furnisli  at  the  Navy  Yard  at  Peiisacula,  Fla..  and  the  Naval  Station  al  Key 
West,  I'la.,  and  New  Orleans,  La.,  naval  supplies  as  follows;  Schedule 
Ktfctncal  conductor  nnd  auppHei..  tube  expanders,  brass,  etc.;  also 
^.11  1.-  Hint  ind  place  to  furnish  at  the  works  of  the  New  York  Shi|ibuiidin( 
Company.  Camden,  N.  J.,  and  the  .Newport  News  Shipbuilding  X  I>iy  Dock 
Cmapany.  Newport  News,  Va..  electrical  r<|uipments.  -  Applications  for 
prD|ia*al*  ohould  refer  to  Schedule  If.  T.  ii.  Harris,  I'ayinastei  (.efi- 

cral.  I".  S,  N. 

PAVISBORO,  GA.— J.  T.  Urr  i*  planniMg  lo  eract  on  deciric  light 
plant  and  will  probably  organiae  a  Moch  eompany. 

WAYNESBOBO,  CA.— It  ia  repotted  liut  bond*  lou  the  anount  of 
g6o.aiic  have  b«eB  iinied  for  the  coiuiructioB  of  water  worhtw  a  (ewerage 

system  an\l  an  elevtric  tight  plant.     I".  L.  Scales  is  rnrtyn^. 

I  CIMME^RCE.  U.V. — Tlic  board  of  directors  of  the  ilarrouny  Uruvc 
Cation  MilU,  Cumin*!      will  take  figure*  on  May  18  for  roacliincry  and 

material   for  an  declrtc  light  plant.     iMans  and  specificaiiona  can  be 
had  by  addressing  Jo«ph   M.  Roman  4i  Company,  tnfineer",  of  .\tUnU. 
MEKIUI.'VN.   IDAHO.    The   Towu   Council  ha*  grauled  bcymuur  U, 

BcH,  of  Ontnrio,  Ore.,  a  fmncbiac  for  the  imtallation  of  an  deciric  ligltt 
plant. 

KOKOMO,  IND.  The  Citizens*  Teleph.>ne  Company  is  makiiiK  arrange 
meoi*  to  increaie  the  capa^  of  ita  plant;  the  »«ri«ciilM>*ni  will  alao  be 
enlarged. 

VIXCENNES.  IND.— The  Vkcmica  itecct  tMmmf  Comprnty  haa  been 
merged  with  Ihe  Vineenncs  Traction  ft  Ught  Company.  Tha  caphal  of  the 

company  is  }6uo,oou.    B.  G.  Hudnul,  of  Tcrrc  Haute,  is  prctidint 

HAHTFORD  CITY.  JNU — The  Wayne  I'aper  Company,  of  (bit  city, 
cenleaiplatca  mahin(  aanaa  Inpraownanta  in  ita  plant,  llie  oawpn^  ia 
talcing  the  City  for  a  francUaa  to  ■furaith  a  day  «y*tmn  of  eirctrie 

lighting  and  i>ower. 

IM)L\N.\FOLlS.  IND.— .\t  a  recent  meeting  of  the  oHiecrs  of  the 
Indianapolis,  New  Caallc  &  Toledo  Railway  ('gmpany  it  was  decided  to 
commence  the  construction  of  the  power  bouae  at  .New  Cutle  aa  toon  a* 
possible.  The  Electrical  Installation  Conpany  and  tha  AiiiaOMlmera  Corn- 
pan)  will  build  nnd  rfiuip  the  road.  ^ 

INDIAN.Al'i  )LI  S.  IND,-  The  l-  .v  ..i's  i'owerhouse  (  n:r|..in;,  has  be- 
gun work  ":i  r.-  I'.iwef  plant  ill  this  city.  The  buiUiit.^  wtii  he  bve 
stories  iii.l.  ill!  n-iipy  an  entire  block.  The  pur|H>K  of  the  company 
it  to  furnish  *pace  and  jiower  lo  a  luge  naotbci  ui  ainall  raanufacturera. 
'Hie  coinjiany  is  iww  in  the  marhat  far  clactrieal  aduipmcnl  and  power 
apiuratu^  cf  all  kinds  to  be  instalte^  in  it*  fdant. 

Jki  I.  l.Mi  I  n.-  •(  first  acts  01  m  ■•>  i  iiy  (  .i  incil  :-  a 
muvemera  !'  \^:inl  ilv.  i. .  ii%trM'- tinn.  of  a  municipal  Uittit  plaiu-  AUhougit 
the  contract  ^*it(i  tjii  K  k  1-1  .  M.it  rn  4  Western  Trsction  Company  to 
light  the  city  has  three  years  lu  run.  General  Manager  McKrynoldt  in- 
iofincd  the  Council  (hat  ibe  city  would  be  reieaaed  from  the  coMract  aa 
■oon  as  a  hical  plant  was  built  and  ready  for  operation. 

RICMMCMi.  1M>  I  In  ,\|.CT|5  who  have  been  investig.iiiru:  .in  l  ex 
amining  the  jnunicipal  iigiutnjj  plant  !vave  ..ubiliitted  a  report  to  tite  .\tayor, 
which.  Ill  mhstance.  shows  the  niLriu  i  il  plant  to  be  in  good  condition 
and  that  it  has  proved  a  success;  that  in  aildiiiuti  to  saving  money  ia  alreei 
liKhting  It  hi^  made  an  as'iual  profit  from  conuBcreial  lighting  ditriliC  the 
last  three  years.  This  report  has  changed  poblk  WBtimenl  gteatiy  rfhd  Aa 
referendum  vole  is  likely  to    i-  ill  1  1  favor  of  retaining  the  plant. 

TAin  roi'AH  I  T.— The  i'iunecr  Tdcpbonc  Company  has  purcbaaeti 
the  t;'i..'ri.i>::>.  Ikt  'Ktween  Tahicqaili 'Md  Httahofna  and  (ait  to  l^ycKc 

vilte  and  is  rebuilding  iht  tlDC. 

RY.VN.  I.  T.— The  Red  Elver  Traction  4  Power  Company  is  preparing 
to  make  the  iirrliminary  surrey  for  an  e  lee  trie  railway  from  Ryan  to 
Marietta.  It  is  the  intention  of  the  company  to  eailcnd  Ika  MlTVCy  a*  aoov 
a*  ponibk  from  Lawaon  to  Deniion.  . 

SCHLESWIG.  IA.— tt  ia  lUted  ihnt  tlih  dly  trill  aonstnwt  •  Ugbtiim 

plant. 

1-ORT  DODGE.  l.\.-  Tlie  conlracl  foi  Ihe  power  plant  to  k*  nned  by 
the  Newton  ft  Northweateni  nmd  haa  bean  let  to  the  Wbiia  EleMrie  Cob' 
panv  of  New  Yorh  City.   The  plant,  which  i*  to  be  located  at  Frasler, 

will  cost  about  $1,^0.000. 

OSK.XLOOSA.  l.\.  The  oflk-ials  of  the  f)skaloo«a  &  Buxton  Inter- 
urban  Railway  Company  have  made  all  arrangements  for  taking  over  the 
pro[ierty  of  the  Oskaloosa  Light  &  Traction  Company,  which  operates  the 
street  railway  and  lighting  system  in  this  city,  on  whidl  optian*  Were 
^  cured  sometime  ago.  and  the  increasing  of  lis  c«)«ital  stoA  from  $}eo.ae« 
1..  (;5o,o.xi.  providing  the  plans  are  cndoMcd  at  dw  iMcling  of  tb«  atock- 
holdcrs  to  bc  lirld  about  May  lo.  Plan*  art  alio  aomplettd  for  the  cam- 
nscacement  of  the  cenaiivciloB  4t  ha  Nne  from  0*ltdn«*a  to  Bnnton, 
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CALDWtLL.  KAN.— The  Citx  Clerk  vtilm  llui  it  to  mrati  to  con- 
Mnc<  m  clicalc  llihl  piMl.  ai  a  cmi  •<  liSiWa.   E.  E.  IhflCN  li  tw 

TOPCKA.  KAN^TbC  ladtptadnl  T«((pImm  Caaifanr  hat  parchaw4 
•  lile  oa  Jufawi  Street,      trthfc  H  will  tract  a  ttltpaoM  «chan(e  and 

OBBBUH,  XAK^nc  iMMM  of  Ohadfa  |*ic  *an4  ie  ap|ifopii4lc 
lia^aoa  M  MM  aa  ahdrfc  HiM  (iUai.  B.  E.  ttnatn.  af  WaMi«at  Kaa, 
la  cmahiar  cafiaccr,  aad  kH  dwie  ot  «k*  KHMtmcUoii  af  dw  plant, 

VIXTON.  K.AN.— The  Vtataa  It  CaBMT«n  Muiiial  Tctcphonr  .\i«>cta. 
tinn  hat  bn-n  otcaaiaMl  far  Ike  parpaic  of  bailding  a  rural  trlr|>hone 
11. ir  frin-  \'i-itTti  hy  ifac  wmjf  «<  Ciawfan  IP  Artaaus  Citr.  The  aAecri 
r.    w    V'.  i  i^amt^  fMtidNI]  AaMlo  GiMta*,  tecnikif,  ami  K.  T. 

Company  lii*  T^tt-aUy  ^  Kcliitti*;r   n.^tii  f    -t^   rt'i  a*ldii- 

llonal  |Kmrf  unit,  frnm  the  .Mlis-llialincTs  Company,  vi   M-lu^ukee.  Wta. 

FT.  \VILUAM^.  Mt.— Bida  »iU  be  it«i»«r<l  uolil  Jont  15  by  Mayor 
A.  W.  Yarn,  Qmtttmutta  U,  S>  Vavtlnid,  Sla.,  far  fanUiaf  and 
iwtalliag  of  dcctric  lifht  biwret  In  tkc  taad  banaek*,  Ft  WDHhh,  Ht. 

HAMtLTOK,  MD.— A  caMwl  feM  tew  a«aiM  la  WNN  *  KliMli- 
tM  far  tk*  oBcklaiTr  lat  ifea  waitr  trarfca  aa4  alceirie  KfU  jlaaL 

FT.  WASHINGTON.  MD.— BhU  »IU  U  rtcti«i4  taUl  Jnac  II  hy  the 
CoBMnictiac  Qurtcnuaicr,  U.  S.  A.,  Ft.  Uoai.  Va^  far  famfakiaf  and 
kMialllaf  itattric  liik«  Cstam  aad  oattMcicn  tb*  p«M  «iidwii*  anu 
tyiMttiiia  talMlac  U  Ft.  WMUaftoa. 

rmsmut,  mass.— n*  KiMIiw  lUn  h  aaw  ailM 

«kuilt  fanat  to  ytaat  of  iwim,  for  «»*rsdac  ha  laMfcliwrj. 

TRMPLinW,  MASS.^A  aiaciil  (•««  BMilac  km  ktca  «alM  i«  aaa. 
aider  Ik*  qwailaa  «<f  alaUiiltfaK  a  mnaidM  akuik  liiMtog  plnK  in  ftia 
lawtt, 

FAU.  mVEIi.  IfASSw — ^Werli  *il)  commrocr  Jane  i  on  the  new  elcc 
tfk  fltM  for  tkc  FWI  Khar  Etcewic  Ligbt  CpowaaiP.  Tke  titM  cota- 
rlelc  «itt  caat  Aaitt  tiDObiat. 

ATTLCBORO,  MASS. — The  railroad  comiuny  mill  initall  a  power  fUmM 
n  ■:  niir.-H.n  with  the  new  alatlnn  10  mpi'ly  heat  and  light  far  tht 
l>uil<i>n«»  of  the  rsilrvad.  and  alaa  lor  tkc  plalienna.  yardi  and  waja, 

LnWT.I.I..  MASS.— The  Eleetilc  Ufkl  Conway  h«*  rretfitly  resfbad 
KXM  <"f  ti  r  nrw  mrralltfH  fi1«mrnt  lamps  which  it  hai  oSercd  la  fnmiih 
the  city  it         ui  [.( r  hiTTip  j>.  I  year. for  aJI>niaht  and  cve-ry-iugkt  Hghtinj. 

Ten  o(  tbeic  iani|»a  luvc  l»rcn  inilalled  OB  Andovrr  Slreel. 

\VRF,XTII.^M,  M.\SS. — .\t  a  recent  meeting  cf  the  commiltee  on  elec* 
trie  hithu  ;tfi,»  wilti.'.  i  tub-co«nmitre  wa»  atH><^jntr.|  to  t'.V  n.t,.  il..  ;(*!- 
viul.ili'^      1  Mir  town  by  electricity.     The   iniii.litri  -nl   '.he  sub. 

comeiistu-c  tire  .Vrliaij^  Wil'ard,  E.  Payton  Itennell  mvi  ILu^m  A.  L^«^ell. 

CUTiiTER.  M.\.S.S  — 0»i0K  tu  the  tefmal  of  the  (Timer  Electric  Light 
rt>4nt>any  to  fumiifa  additional  light*  for  Pro».pe<i  lltll,  (he  prndrntlal 
committee  of  (he  Arc  diatrict  ha«  notified  the  company  that  it  will  not 
be  rCH|uirc^  to  do  any  street  lighting  after  May  i.  For  th^  present 
the  town  will  be   m'llbont  electric  light*  in   the  »trre1», 

CAMIlKIIlOK.  MASS.— The  new  baking  plant  of  the  Ward-Corby  Com. 
pUljr.  ol  this  city.  i»  etiuippctl  with  electrical  power.  The  isower  plant 
CaMiil*  of  l«i«  Hcis*  wlrty  botitr*  ol  H4  bp  each  and  two  llarriiburg 
eagfen  direct  iid<iBHiu.J  to  gHwiaton.  Every  aiacWae  in  Ike  baiMitag 
haa  Da  indwidaat  aMar.  Tharc  i*  al»a  taMalM  a  ja-ioD  York  fcn  an- 

AIM. 

XKW  BEDFOIin.  MASS.-Tkr  Xcir  Bedford  Haa  ft  Ediwn  Uiht 

CaM^auy  ha»  (•rtitinnrd  t^ic  city  frr  the  privilege  to  put  conduits  in  Kemp- 
ion  Street.  Tlie  com|.any  t«  conleiripUtmK  a  griierRl  change  in  itt  electric 
tight  nervier  al  the  iK  itti  rod  "I  the  vilr,  isd  It  ptopoted  10  double 
thr  v'-llagr.   i*-T  that   rej^'in  the  company  waatg  tO  putt  Ika  tairca  atlder* 

gr.'un:!.     (rt-t.r|ir   R    Stctn.n   in  ptr^nicnt. 

f.KKKNUKI.O.   MASS— The  (itcenfield   Kl.Tlrir   l.iirhl  *    IV.wer  Com. 

i*    afranytmg   to   ]ia*e         cumn'.^rrial   ligrlntin   w|.sfein   run  inslrpc-n> 
r.*  y   ill   ilie  *trrrt   r^iliii.iy  |KiMrr.     The   conijiMiiy   h.ii  ordeicd   a  motor 
gifurat.it  *el  l«*r  eaeililig  the  geileralur&.  ual  l^ropfW*  tu  have  the  com* 

DirrrM  Uiiktint  rm  hr  warn.   Tk*  Mml  ItiBH  and  ik«  power  moiart 
mill  run  bjr  neaai  or  water  fiowrr,  ■•  needed. 

WEST  SPRINl.HKI.l).    MASS— .\   .pc,..il    nun   merting   »;it   Kion  be 

eallett  hf  Ifac  aelectioert  to  lake  up  the  subject  uf  electric  ligbting.  The 
«>nirati  with  the  United  Rleeiric  Light  Qiinpiiiy  will  cxtnrc  in  dbatit 
wvcn  Bianika.  Aa  the  lawn  awita  lia  pulea  aad  wiica  mtnjr  at  tkr  dti- 
Ma»  advocate  iaalallini  a  nunieipil  plant;  niHler  the  aiiling  conditiotia 
no  ounnderaliaA  ia  allowed  (or  ^        «f  ikcm, 

SAl'LT  SUV;  MAttte,  MICH.— TkiB  ntr  haa  decided  to  iTprapilate 
twMMo  for  (nlirnai<>n»  and  lawroveaentt  M  the  fu  and  ckelrie  ]ir(bt 

M'KNAn,  Itlrn.— Tkr  ,'-M>»>--<-r  I  lu'ii  k  I'Moir  Coaiaeny  kit  roiB- 
(ilcted  arraiifrnienia  for  tahitta  on  the  frenchiaca  and  canlricta  of  Ifae 
M«iriEe-fnry  Electric  Cannaaf. 

^M'.IS  AW,  Mlt  II.— W.  Silahy.  of  Siaiitawa  in  prttidcni  of  the 

Kit',  h  T  l''»rr  < '  inpany.  tableU  t>r"t-'>^a  dtiiel«i|iia«  RiAe  Xitier.  H.  eao 
S«h<  n,  rf  |)eir«Nt,  t%  engiorvr  fn  cbarge. 


il.VRT,  MKTI. — A  RKCtiog  wilt  aoun  be  held  to  vote  on  the  propoaiuon 
•f  caolraclliic  tallli  Ika  Mfe  Magi|nt«ie  tiiht  ft  Fowcr  Catagaajr  ta  fir*  > 
.  nlift  fawcr  ta  ran  llw  water  warkt  pkwt  aad  fatidik  tl|bl  far  ikc  vill^  : 
PONTIAC.  HICH^PnAehlr  gatMinic  daitaf  Ott  iVM  tww  ataiilka 

bj<h  will  be  *ali<d  for  the  conalfuctlaa  af  Ik*  nnpoied  power  plaM  far 
the  Clinlun  River  Power  Company,  of  Pootiac,  to  COal  aboot  9l*|(0aa. 

H.  von  Schon,  of  IViroit,  ta  engineer. 

CLIMAX.  MINN'.  Ilraictii  nrolbera  are  intereatcd  in  the  cunatrncdan 
«f  an  electric  light  plant. 

M.WKATtt,  MINX, --The  .NorlhwrMern  Telephone  Company  will  ex* 
pend  aboat  $15,000  in  improvement*  to  its  plant  in  Ihia  riiy. 

[JfP.fTH-.  MINN  —  flidn  will  V  rwHiTrri  iinlil  M-.v  _■!«  Ivv  th  Cininioil 

C--U:i.il     t.r    $      s.i ti.i:iJ.    i'T    1 1  if    JiMt;..  r » In  1 1  li  i  n; .    r-ri  In  r  kiti  i;  ftod 

i:til  t.i\  ir.ir  Ihi:   u!tl<:r   sunt  littl-t  r-linil      H.  \V    iLhiinillc   i*.  clly  cl-.-fk 

ST.  I'AI'I,  MINN.  I.'"'  V..rlb.-rn  Htatnig  &  Eli-itrw  Company.  r,ic. 
reaaor  to  the  American  Utktrict  Heating  Company,  which  haa  a  franchiae 

for  haiciiii  tht  daewiaw  dinrtcl.  kaa  applied  far  «  Mlfkltot  aiul  pawar 
ftaiddM.  Tha  caoiMiy  haa  aramd  aa  alacirie  ptawt  and  tafahB  l»  ina- 
kiae  UitiiBK  aad  pMcr  wHk  Ha  ilcaa  hcalhii  taMtocan 
MSKlStAN.  MlSS.^Thc  IfcridiBa  I|ob«  TdiglhMM  Chiiptiy,  af  Mari- 

dhn.  Mil.*..  lia»  been  given  a  eharlef  to  da  kmilMia  hi  fllJwii.  vMh  Mr. 

D.  S.  Knight  aa  agrnl. 

irK \,  MISS.— The  North  MiMiMippi  Traction  Company  contenplata 
ibr  rr<t-iii  I*,  of  a  dam  across  Hear  Creek,  fourteen  nailca  south  of  luka. 
The  dam  will  Cost  about  $50,000,  and  will  furnisfa  at  tow  water,  not 
lesa  than  a,Hoo  horaepnwer.  Thr  company  also  plan*  to  build  an  electric 
railway  from  the  nmitb  of  ladian  Creek  to  C<>laii>bua»  Miu.  The  ineoi- 
poraioft  are  J.  Baehtniv  A.  K.  LimlB»  K  J.  HacfeaM.  Newaaa 
Ctcf  e,  T.  B.  FraakUo,  T.  U.  Wainwr^U.  J.  W.  laiwdia.  P.  B>  WUKhn, 
|ohn  L.  Bncklcy.  B.  W.  SiTanoo,  M,  T,  BywHa,  J,  J.  Caatan,  Bdwafd 
W.  Ycrger.  F.  T,  Canaack  and  R.  C  Lee. 

ST  I.OT-T!:,  MD  -^A  frxnchiat  kaa  btaa  diaattd  10  Boccae  Sletria  and 
■  :t\:,:->  hf  ihr  S'.  [x  nii  L i.unty  Caait  to  kniM  a  nilirap  Ite  fmi  tk*  cilii 
liniii*  .'It  McLjrfn  Avenue. 

WEST  rL.\I.\('.S,  MO.— Thr  cititiii.  ir  l'i.in  i»,ilk  iiti4  1.  ri.k-T  inv.- 
organiaed  a  teicfiboiH:  company  to  buti^i  a  teiep^uoe  line  from  Cridcr  to 
West  Plaines,  by  the  may  of  Potlerarille. 

BITTTE.    MONT.— The   Cooncil   his  granted   a   franchise   !o  the  new 
Iclcplionc  company,     Flui-i   r..   linf.  is  interested. 

ttXEORP,  NEB. — Ibe  iiurnsoii  si(  t^'-t.if.g  jtiio.onn  ligb)  ami  m.iu 
ia  under  cimsideration. 

KKCMO.NT.  NEBi—Tbe  City  Council  haa  accepted  the  report  of  En. 
ginaer  Chapaian,  of  Chleesa,  IJI.,  wkick  jmtrtdei  for  Ik*  rHamliwciiaa 
of  Ik*  tawiklpal  wiMr  ««(h*  md  «laelifc  iMi  Vtaai  a>  a  new  riWk  at 
a  caat  «t  akaot  Wiiipii.  Aw  daariaa  talll  penhiblp  aoan  he  held  to  aMe 
on  the  qacetlan  af  hwnkit  kowd*  far  the  Hac, 

NWVTON.  N.  X.— It  it  rejiorled  that  an  electric  plant  l»  to  be  bttlH 
at  Gtenniere.  SuAcient  iKiwcr  will  be  drrel(»p<d  to  supply  (toshen  with 
light  j'l  ih^  rt'ar,  and  to  sujiply  Chester,  Warwick  and  Florida  for  six 

W  ii^lis   n!    li.r  vriif. 

NI-.W,SJtK,  N.  1.— The  PuWit  Service  Citjioralion  of  New  Jersey  has 
made  a  propL«ition  to  the  finance  cinnmitlee  of  (be  council  (o  furnish 
light  and  power  for  all  the  municipal  buildings,  includinc  the  new  City 
llall.  far  a  icm  of  dv*  yeara  at  «  tai  rat*  of  d«a  caola  per  hw-haax. 
The  aceeplance  of  th*  prapoaitian  it  atdl  in  aheyaaee. 

PLAINFIELD.  N.  J.— Tbontas  S.  McCaiter.  prtaidart  of  the  PuUie 
Serrke  Corpomtion  of  Kemi  Jertey,  ha*  nollCcd  the  Pbinfield  Pr««ccli*a 
-XsMiciation.  that  beginning  with  May  1,  the  i>Tice  for  electricity  la  Plaill* 
field  will  If  I.'  cenl«  per  kw  bfiur.  with  a  reduction  10  11  cents  on  January 
1,  i9<iK,  tii.l  n  fiirtlirt  Tcd»lclioii  to  1"  .*.fnrv  Iti  Isnifafy,  lyin. 

SnfTH  OR-\Nr,K,  N.  J  Thi-  .pc,  il  1  .unniir  .,pp.,inted  hy  the  Vil- 
lain' Improvement  Socirty  to  itivi-%(i|!a(r  into  the  practicability  of  thr  mu- 
n:rt|>a1  ownership  idea,  has  reporleil  againvt  the  estiblislinirnt  of  such  a 
plant,  but  Cfaarlca  H.  iiigcrsolL.  representing  the  iDtuurity.  bclicvca  the 
plan  fcMAI*  and  oBera  fiela  nnd  fignrea  to  otfeet  thnee  pceaenliag  the 
oppoall*  view. 

ROCKVtLLB  CENTRE.  L.  I.,  N.  Yw-^BawIt  to  the  aiwniM  vf  ty.a*a 
have  been  gold  ta  he  need  for  unpMMdllf  th*  lifkUtt  tyiKflb 

W  EST  .M  l! ANY,  N.  V,— C.  P.  Kifl  and  Cbrto.  rriaahknachl  hnt  ham 

a|.|«lll>tc^l  to  Iri  the  contract  and  anpereiec  tkr  conMnctlea  of  an  deeliai 

liirht  plant  lur  the  villjgc. 

\V,\  I  KKI  I  iRfl.  N  >•  — l.'ho  I  lyr.ii.  Tr..y.  on  May  7  subtnilird  to  the 
b.-^aril  -af  trustee*  of  W.^'.'.'r*  .'■.l,  plans  and  rstimatus  lor  a  municipal  water 
wtJtks  and  clevltic  Itittn  1  I  n  1.  thr  cittuaied  Ci>v?  i«  $11.1.675. 

IIAKTK">KI>.  N.  V — The  vilLntc  Ixar.l  hn«  granted  the  Hudson  River 
i;ic.  irK  I'uner  t  (imi'any  a  fIanchI^c  tn  rrrvl  v»ili*  and  string  wire*  or 
ihc  ^'irr'H  or  the  village  fi.T  the  purp.**^  -if  furnishing  light  and  p^wcr. 

SV'R.\(  I 'sr.,  N.  V.  The  Syracusr  Lighting  Ci-Tni^any  contemplates  put- 
ting in  a  mm  arc  light  sy^tcisi  wtib  Ubptovcd  UtiafM.  at  a  cost  of  $llf?,4^4. 
It  il  atated  tkat  Ike  camptny  prapaan  ta  c^aip  ita  ayaKat  wUh  atfaelil* 
lamp*. 

ALBi^ifV,  N.  Y.-B(4t  will  ke  received  wMil  Jon*  a  ky  J.  a  Wklle 
ft  Company,  Inc..  gJ  Kxekanae  Place.  Wtw  York  City,  far  famiibing 

ntgtctial.  «irrt:uic  mill  pMitiTiK  in  operaiHin  in  the  State  capilol  boJter 
room  aji'l  ci  tirrvvnit  tuni-.vi.  tliire  .In c.-l  . opnerteyl  engines  and  electric 
(enriators,  two  of  .>}okmr  rated  uuipat  and  00c  at  loo-lnr.,  two  aMUar- 
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KCHCfjt.'i  M'.-  '>t  J..  (iwi  .  »iTn>"jtu!inK  »n<l  iin'jllit;k(  ten  motor*  of 
*izcs  mtigtu^  Ijcivcut'.  .'1  7I]  bp  (ur  old  onct  now  in  UM.  altcrioc 
•nd  inproriiiK  i-  iUrs.  1  .pin«  an<l  u«ker  iaeidcnial  «oili  In  wodnllaa 
the  prewnt  lifhtirg   ir-ul  power  ty*Uva  of  the  State  capllaL    Pttll*  and 

»|>ecinc-Tli"-i*  I ->n  be  obtAitied  on  m  dep«isit  of  f^.i 

ELl.ESUALE.  N.  D— The  Ellendale  Liglit  it  i'o»ci  Company  con 
templatei  erecting  an  electric  lighting  plant  in  thia  town. 

WILMOT.  OHIO.— Tbe  Valley  Telei'hone  Company  has  increaied  its 
capital   Mock  from  (i.iwo  to  $s.ooo. 

YOL'NGSTOW  N,  OHID  — The  Rell  Telephone  Company  i«  making  ar- 
rangvromts  to  erect  a  new  building  in  thia  city. 

EL.YR1A,  OHIO. — titi/cns  Ga»  Ic  Electric  Company  bat  applied  for 
an  cxtciiiion  of  its  electric  lighting  (tancliise  in  Elyrit. 

GEOBGETOWM.  OHIO.—Thc  atjr  hM  mM  »is.o»o  bomb  (or  tbe 

COLUMBrs.  OHia— Tto  bMrd  ot  vuHic  acHlee  tm  tcmmmM 

10  the  council  tbe  ipiwprirtwii  ot  $I4V|M»  fvT  mem  ■MUnciy  ter  Ika 
electric  light  (lianL 

COtMMBV*.  OHia-The  iiiihiiw  Hni  M«wi«iM  «r  lUg  dtjr  few 
Mid  bondg  Co  the  mmhr  wf  fjt,m«  for  Ac  •!  tatttlmg  aad 

eonptatbt  ttc  aMnicipil  lifkthiff  ptaM. 

CAUON.  OHIO^Tbe  Caliw,  Mt.  Cilad  *  D«to«*f«  B«lrk  Saihnjp 

Th«  ineefpwttwt  an  Jaka  McNad  mmI  aihcn. 

bORAlN,  OfUO^TW  Bhck  Ktnr  Td^bMie  CMopHijr  hia  detdded 
to  vorAaaa  cq^vacM  and  aanilica  fag  Mpanaitt  odnMiaa*  la  iH  awlileh> 
board  and  Hbh.   The  wwk  will  aaniMtneg  ii  Jmi. 

CLBVBtAND,  ORtO-tkc  camail  adaptal  tlw  naahiilaB  ta^imiBi 
ibc  k«a*d  «f  foldk  aifvlea  to  ha*c  Ibc  wlnt  of  tba  OcMlaad  Tdapkaaa 
Campany  and  Oafftand  Electric  nhiataatinc  Cmapany  fml  anderfniiuid. 

KENTON,  QHI<X— «.  O.  ft  B.  K.  Kcrliai,  «f  ToWk  «b»  Mfltady  ae^ 
wired  a  eoalzantaw  luiawat,  hav*  bees  elected  directaia  el  the  Kealna 
Gaa  *  EkctflB  CHB^jr.  taponaal  l^ptuwcato  an  to  ka  nada  to 
Ika  flaBt  lUg  aaaaar. 

CIMCIKNATI,  onto.— Tbe  L«vlgeille  ft  EMani  llaila^r  Caapmr. 
operating  In  Peww  Valley,  in  Kcatod^,  bag  bcoi  aoM  to  F.  M.  Favuia, 
Edgar  Elliott  and  Harry  B.  Gateik  af  ladigMpalia,  Iad>  tbt  Mid  !•  to 
ba  csMKled  to  Fraakliin,  Ky. 

CLEVZLAIiD,  OHIO.— The  Cleveland.  FWiMarille  ft  Eaticttt  BaUnad 
riwil|ianj|  baa  iaercased  its  capital  »tock  from  ti.ooo.oou  to  tijaotaaa. 
The  eflfnpasy  ii  nuUdng  improvements  preparatory  lo  the  consoHdaHoll 
of  tbe  pr«pe*ty  wilii  tbe  Cleveland,  fauiearillc  &  AlbMbula  Railway. 

FOSTOtUA.  OHIO. — Tb«  City  Council  it  secorivi  cM^mates  from  a 
Bumber  u(  manufacturrr.  on  the  cost  of  installing  a  municipal  lighting 
system.  It  ia  tbaosht  tbal  a  plant  to  supply  iso  S'c  lamps  and  komc  com 
mercial  lighting  wilt  cost  about  t;s,inKi.  Bids  will  be  asked  (or  in  tbe 
near  future. 

AKKON.  OHIO.— Tbe  Wadswortb  &  U'estern  Traction  Company  has 
increased  its  capital  stock  from  $to.odo  to  $500,000.  and  elected  tbe  foltow- 
ir.g  ofI>crr«-  Charles  B.  Labr,  prcsidcat;  L  U  Jobtuon.  vke-prcsidenl;  T. 
\N.  \V;<k.  ru  .r.,  seertclarrs  W.  H.  DaoBtaiib  ■mcnl  nanaiar}  B.  D.  Bdt 

rode,  engioecr. 

BRV.W.  OHIO. — A  special  eU-ction  will  be  held  in  ihi  ncir  future  to 
»ote  on  a  proposition  to  isaue  Ijo.ooo  of  bonds  (or  tbe  purjxne  of  en- 
larging the  municipal  lighting  plant.     The  |.i  <.|.'.s>ti,.n  ia  to  install  two 

011  burnitag  or  gaa  engines  of  about  i^u-lip  capacity  each.  S.  E.  Folk 
is  superintendent.  ' 

CLEVEI-.\.\'D,    OHIO.— The    Lincoln    Park   management,    headed  by 
Charles  L.  Gill,  hat  j-iat  closed  a  contract  for  a  $40,000  lighting  plant 
to  be  insialled  in  tbe  new  park.    The  at>i>ar«tus  it  now  oa  tbe  ftf  and 
Will  be  put  in  pperation  within  two  weeks.    The  paril  WSS  isctoarlx  llgbltd , 
liy  the  Lakewuod  municipal  electric  plant. 

CINCINNATI.  OHIO.— Tbe  Procter  &  Gamble  Company,  of  Cincinnati, 
bas  let  a  contract  to  tlir  Millikin  Brothers'  Company  of  New  York,  for 
*  l»rfe  plant  to  t<r  <TrLi.-.l  on  Slaten  Island,  Sew  V'ork.  There  will  be 
large  docks  with  electrically  ofieraied  eonveyiac  mubincry  and  a  large 
oentral  power  ataHaai.  tbe  eatire  |4a«t  to  «>*t  about  ta,aaa,aao. 

CLEVEUX.ND,  OHIO  — The  Evaratt*Moa«c  amdicaie  has  aiwle  ammge- 
menu  for  tbe  consolidation  of  the  Lania  StNCt  Kailufsy  and  the  Avon 

tieacb  i  Southern  Railway.  The  new  management  contemplate  cKtensive 
iinprovements  Including  the  building  of  the  Avon  B<  ;irh  i\  S  iMi'iym 
Itaiimy.  Aboat  (ijaiooa  will  be  apcat  in  double  trackiot  and  imvroviag 
iba  Lante  Stotot  BaSwaar. 

AtUANCE.  OHIO.— The  Pnn.lv  Valley  Traction  Company  bas  placed 
»  contract  (or  llie  constructj'  i.  ,1  1  i  miles  of  line.  The  company  is  to 
Iniild  an  electric  railway  from  Li<il>on  to  New  Hliiladclpliia,  with  spurs 
esirnding  from  Magnolia  to  C'anton.  and  (rojn  Minerva  to  .Mliaiice.  in 
all  about  70  mi1e«  of  road.  The  company  is  capitalized  at  $1. $00,000, 
^ut  contemplates  increasing  its  capital  to  Sj.oou.oou. 

CLEVELAXn.  OHIO.— The  N.  V.  &  O.  D.-ck  Company,  of  this  city. 
li»a  placed  a  contract  with  the  Brown  Hoisting  .Machinery  Company,  of 
^rvclmd,  for  four  large  ore-hanJli:iii  outfits  to  be  erected  in  Cleveland 
(*r  tfer  j;:*ninK  of  navigation  in  iqr-.  Each  leg  of  the  equii>ment  will 
^  operated  by  Ji»lip  motori.  A  power  plant  to  be  equipped  with  two 
Itokv  generators  win  be  pafcbased  in  the  near  faiarc. 


CLBVELAKD,  OHIOir-Iha  Ckweland  ElectHc  Illumiaatiiig  Cdopaiif 
hia  law  ward  to  aaftol  iMdt  from  l3.$oo,aoa  to  Ij/mmsooo.  Part  of 
Iba  aiaMjr  will  (a  to  pay  far  taapraeeaoeats  atanad,  aa  will  aa  tbaat  that 
are  caMaaaifiMed.   TIm  eawpaBy  la  largely  iMraiabif  Mi  facilities  at  tb* 

mala  fttMWI  When  completed  the  improvrmenti  will  add  4,000  hp  to 
the  total  generating  |>ower  01  the  company.  A  new  Mibstation  is  alw 
being  oonalmcled  on  Wot  iStb  Street  S.  W.  EaWniloiia  ot  Uaca  am 
alao  pUaocd  is  additioB  w  modMr  8iibslaiia«. 

CLBVBLAHDb  OHIO.— H.  T.  Yaijaa.  of  TaMe,  prcsidoa  ef  ^  Yar' 
pia  Conpany,  bai  applied  for  a  franeblia  in  Cleralaod  for  power  and 

ligbting  service.  It  k  vn>puscd  to  entubltA  a  OIlBlbcr  «f  pliwIO  about 
the  city  and  furnish  electric  light  and  hot  water  beating.    It  ia  prapesed 

to  furnish  electricity  for  light,  heat  and  |Htwer  at  a  cost  not  to  exceed 
10  cents  per  unit  and  the  rate  for  arc  lights  for 'stren  lurhrmn  [.Mr;M.i,f^ 
is  to  he  leM  than  tbo  cicb  per  year.  Tbe  mesaurc  gives  tbe  city  the 
right  I.'  hu^  chc  lighting  plant  at  ttc  end  of  1}  yaara  at  ceH  «f  repco- 

ductinn  plus  jo  per  cent. 

GRt.SH.^M,  ORE.— .M.  F.  l>onohue  has  secured  a  franchise  to  light  this 
city  l«r  a  period  of  js  yeaia.  Power  will  be  developed  ffooi  Badger 
Creek. 

FORTtAMD.  ORE.— Aa  ardtoaaee  Is  being  eoasidcred  by  the  CHy 
Council,  which  if  paaaed,  will  rcaull  hi  the  placing  of  all  eleetrie.  telo> 

phoite  and  tclrKraph  wires  under  ground. 

IHJRTI-A.NU,  tJRE.— The  council  bas  granted  the  Cascade  Power  Com- 
piiDy  and  the  Mount  Moad  Electric  Company  a  ij^year  ftaneUia  to  <«■• 
atnm  and  optrale  an  electric  light  and  power  systcai  ia  this  elty. 

FALLS  CITV,  ORE. -The  City  CouncU  is  reported  to  have  gran  tad 
the  LockiamtMc  Valley  Water  tt  Electric  Manafsctoring  Company  a  fraif 
cblic  to  opcrato  aa  an  cleclric  light,  power  and  maatiAuMriac  coapany. 
Z.  Bensbaw  and  C.  T.  Hale  are  aoisag  the  director*. 

ALB.\.N'V,  ORE.— The  Willamette  Valley  Company  has  completed  its 
transmission  line  to  Corvaiiis.  and  is  now  supplying  tbe  tuwu  with  dec- 
iridiy  ftoai  the  Albany  plant.  The  old  eleetHfi  flanl  In  Canalli*^  which 
was  rceratly  purchased  by  the  company,  has  been  eloord  dowiu    Tt  t* 

;;j*f.,l   lh,.r    .\'.h.\i;y    •i-.V.    ».r.ii    h.iii-   .1    .'^li.mr   icrvici    f.n    Mf'it   :md  power. 

NEWBERG,  UKE. — iiic  .\fv> Ih-tk  :-:i--c!rir  I.'thi  C  im;iiny  and  tbe 
Spaiilding  Logning  Company  have  Uc-n  c  n.i.iliii.iu.|  u:ii!i  r  ibe  name  of  ibc 
VaailuU  Electric  Company.    Tbe  company  ii^s  iiecn  incorporated  with  a 

capital  Hack  af  fas.aa«u  and  will  baiid  a  new  plant  of  joo  horit  poiwr 
oa  tbe  WttUmelte  River,  which  It  expects  to  have  completed  and  In 
operation  by  fall. 

BAKER  CITY.  ORE.— Press  rtpuits  state  that  Dominlcus  J.  Wilfcin,  of 
Itoiftc.  Idaho,  has  Alei)  notice  for  appropriation  of  H.ouu  cubic  feet  per 
second  of  the  flow  of  Snake  River  for  power  purposes  at  Ox.  Bow  Bead 
In  Baker  County.  Ore.  lie  proposes  to  construct  ■  dami  twunela.  alC*<  and 
develop  about  40.000  horse-power  to  be  trsnainitted  to  Seven  Pevila,  Suna^ 
tar.  Cteenhom  and  Elkhom  mlniBf  diiliicliu  and  alw  W  the  dliat  ot 
Ontorio,  Wciael.  Fayette,  Hunllitgton  and  other  cities  along  tbe  Kne,  for 
light  and  power  purposes. 

PORTLAND.  ORE. — Every  light,  power  and  traction  company  in  tbe 
lower  WUlatoettr  VaUey,  iocluding  Portland,  using  electrical  energy,  hto 
haen  aotitnllilated.  Tlic  purduaeT*  ««  E.  W.  Clsrk  &  Company,  of  Fhlhl. 
ddlpUs.  Pa.;  }.  ft  W.  ScHgman  and  Oiiflaa  P»«tt  ft  Caw,  of  Mew  Yatli. 
N.  y.  The  variotia  companiea  whidi  were  absorlad  are:  The  Fortlaad 
General  Electric  Company,  Portland  Railway  Company,  Oregon  Water 
Power  &  Railway  Company,  of  Portland.  Ore.:  Citiirns'  Light  &  Traction 
Company,  of  Salem,  Ore.;  Vancouver  Light  &  Power  Company,  of  Van- 
couver, Wash.;  and  the  Union  Light  &  Power  Comi>any.  o(  Silverton, 
Woodhurn  and  Mount  Angel,  Ore.  Tbe  bcadquartcts  of  the  new  eooi- 
pany  will  be  in  Patiland.  The  price  paid  far  the  eamMned  pliMs  was 
$30,000,000. 

NEW  BEDFORD,  FA.— Tbe  New  Bedlbrd  Tdapbone  Company  hat 
putehaacd  a  liM.  oa  which  It  will  erect  an  eachsnge  building. 

PlTTSTOlf.  FA.— Tlic  CouncD  refused  to  grant  a  franchise  to  4he 
PiiWOB  Light,  Heat  ft  FMrcr  Csnpnnr  to  do  bnsintsa  In  thia  cilr,  aa  tk« 
city  has  been  rettraltied  front  entitring  into  a  mimlcipd  eenlrael  with  tbe 

comT^^nv 

NEW  HAVEN,  P.V — .\t  a  recent  meeting  ot  tlie  Taaji  Council  the 
qtiestien  of  erecting  an  electric  light  plant  w^as  discussed  and  a  coanalMae 
appouiied  to  invcstigste  and  estiiasle  the  coat  of  tnatalling  a  plant.  The 
tocniboa  of  Mm  light  conanittac  are  R.  F.  Sbeppord,  Resin  Ma««w  and 
Harmon  Ray. 

ST  K(  irOSBCRC.  P.\.— The  mayor  has  vetoed  th-  .  ;.;ctnc  lii;l-ring 
contract  as  passi'd  by  the  Council,  stating  that  be  tbuOMiit  ten  years  too 
long  a  tiise  to  be  confined  to  a  certain  make  of  lamp,  which  may  become 
impracticable  in  a  much  shorter  time  on  aocoont  of  tbe  rapid  improvententa 

in  elerlriril   ai'[-li;iTii  es. 

.\NDRK&<>.\,  S-  C. — Tin-  t'lant  nf  thr  Anderson  Water,  Light  &  Power 
Company,  at  I'ortnian  ^  i  .il.  ut  t' 1:  mi  i;^  Hsiant,  wa4  destroyed  by 
lire  recently.  This  wa)«  a  tampiir Ativsly  slew  titvelojimcnl  and  represented 
a  considerahL''  K.itl.i^  of  money. 

ORANCEnCRG.  ."i.  C  — W  C  Wolfe,  of  Orangeburit;  E.  C.  Johnson, 
of  North,  and  a«snciair>.  will  ■  'iv  for  a  charter  !  r  nr.  mteriirban  elec- 
tric railway  from  North  to  Orangeburg,  sod  on  to  the  Sanice  River.  The 
capital  iiiinid  ia  (be  apptlmtien  far  the  charier  is  $1,100^000   The  pro- 
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indtm  alw  In  drvclop  a  vUCT  powir  M  the  ElUtU  River,  mar 
I  <T.ii:iir!  .ni;    I  !i<  ■"-.y,  iniiMi*  ]•  4S  Md  liiehidM  m  ctoctvie  ftim  rail- 

uay  tyitem  in  Orajltfeburg. 

SrAHTAXHURC.  S.  t.— The  Klcn  i.  J  .  v>ft  &  M»nu(aclurin(t  roro 
pftny,  wbids  ovni  NcttHit  SboAls.  S^Mrianhurf;  Coutaly,  ralmer  HbuaU,  in 
Owrtmiil  CwMr,  !).  C;,  cmI  CtAn  StMto  in  Cllirdm  CnNiir,  hat  wM 
a  ««ilialllaff  JAmtM  in  the  prtprrty  lo  E.  L.  Jcnaiag*,  K.  C  Crawford 
and  Lmntdca  KronMtx.  »f  Pintburt.  Pa-  ii  ia  rrpnttrd  dwt  libaM  ttoaiaoo 

win      «ipMl4til  in  <Jrvtlupin(  ibc  waltr  puwrr.    W.  £.  BlMMIt  and  T. 

M«on,  iMih  «l  Simtaoliwi.  v(U  be  director*  of  ttc  new  nawpiiiif. 

STVKGIS.  S.  D.— Tlw  Stuisii  PMwr  «  ti|bt  Cea^aily  M  tcxfaic 

Mtiiaairi    for   puttitiK   in   an.iihrr    «i|ior,  proWUr  CIMldMting;  and  i 
(Cflrrtlur.  i>  the  |i<r<r>il  unit  19  ovrtluded.    U.  S,  AHEmU  ■■  mMntftr 
NASHV  ILLK.  TEXN.— The  B«w4  el  AldetOMB  taa  (ranled  a  ftan 
cbiae  to  ihe  tlonir  Tdtpbea*  Caotpany  to  Imall  and  aperate  a  tdciAaoe 

%y%tem  in  thi*  city. 

SI'.\KTA.  TEW,— At  the  annual  ntcetirg  <■(  the  GkiaeeWio  Tetepbonr 
l>^ra-><v  i'  wra«  Orci<le^l  to  i*«ur  boatln  10  the  atiioulli  (>t  $11*0,000,  far 
.  xr,::i,i.,ii^  ,.r4  inipro\rote»tt.  10  itt  fy.trm.  J^k-I  H.  Anderson  wai  elcCled 
gtmsil  luiiftiticff  to  •wrced  j.   N.  fux,  who  rccenlly  fefttgned- 

l  ORT  WORTH,  1  r.X.  -Ihr  Niirlhrrn  iVxaii  Traction  Company  con- 
teicpl^ieK  iiLilinic  ni(Tn*ive  improv<u>f nt*  ir  Vott  Worik  danng  tiK  ccxt 
(ei*  montha. 

AMARU.?. <>.  TF.X,- — Ihc  .\inarilU>  tia*  Company,  recently  incorpoi^te<t, 
»)th  a  capital  of  Iso.ooo,  hai  a  joyear  gat  «n4  clrctnc  franchi**-.  It 
will  rxpenil  this  yrwr  hrtwren  $js."oo  and  $so,ouo.  The  directora  are 
J.  C,  and  K.  J.  Storm,  of  Kirliivitle,  Mo.,  and  I-  S.  .Stowell,  of  .\tiiarillo, 

KT.  SAM  HOUSTON.  TF.X.-  Bid.  ).r  rrt,-i,frf  I  v  !.    ?  r'-irnc. 

Co*i*'T  i:' i:'ifcr  '_' .1.1- Icrmaater.  1'.  S.  \  ,  It  Hih-im,  lu.r-.]  Ii^nr  14,  lot 

iarnithinK  electric  cuiieni  tot  tl)un>i»*l>nK  allil  nnall  molor  piirpo«e«  at 

Ft.  Siai  HmMans  aba  far  ihe  mtMi—iiaa  ai  a  eaai|rfe<c  cMcrier  aad 
latertar  cleeuic  liihlinc  syiteai.  with  Hurturet^  tit.,  u  Ibto  paM. 

«A[.T  LAKE  CITY.  I'TAH  — It  i>  Mated  that  arraactBKBU  ban  heen 
maile  between  the  (>edcn  Kapid  Tran*it  Company  ami  the  Utah  light 
A  Kailmay  Cotnpany  for  the  fuiniOtiiie  i>l  |<t.»er  by  the  talirr  compoiiy  to 
aerate  the  «trcrt  car  line*  of  the  fonmr. 

SillCUIl-RNE  FALLS.  VT.-Ii».  W.  .s.  WrM.  hu  porch..."!  the  power 
plaai  and  arilM  ai  Shttbuma  Palhk  He  taili  wiHic  the  piont  to  fafaiih 
paw  fat  ehctrit  llphi*  M  Shaltamw  Farw  UMn*  the  place  af  Ihc 
iaa>h|i  MatM  pMwr  pdM. 

■UmiNCTOX.  VT  — The  Mniract  far  the  addllleai  la  th*  nnnidpal 

U^ttac  plant  has  heeli  awardeil  by  the  i-[ectric  liKht  c.immissioiiers  for 
a  OHFtor  generator  to  the  \Vi-«tingltaitie  Klrclric  6t  Mantifacliirin^  (7«im- 
panv.  of  I'litabnrx.  I'a ,  for  ti.j.iij,  It  i«  capectcd  that  Ibc  wMitioa 
•  ill  he  completed  .\iiKu>t  1.  When  r.inipleted  (he  (ily  liphlinp  plilM 
will  hnvF  a  capm-ily  oJ  jtwj  1««  al  ita  dtstw^lal. 

K>>FX  IL'Nf  I "^N,  VT.-  S.  A  and  I  .  W,  Iltownell  have  tettimed 
Hork  M\  the  b^dro^electrac  tncta2ialioii  on  tke  Winooald  Kivrr  at  Ihu 
plate.  The  plan*  l«r  deratapmaal  aweit  mad*  bp  Lariw  N.  Fmkum  k 
Campanf.  of  lUmon.  and  call  for  thn*  tmtu  each  cviMittiac  of  a  iiatr 
•f  tWftv  inch  riirttlne*  of  ;oo  bp,  •.■fieratinK  on  a  boiriionibt  iliaft  and 
directly  cnnertcd  to  a  aoo-kw,  three  ph»«r,  tm  cfett,  »»»«l»ing  m  id  lirne- 
rator  driivtrinic  rurreiil  at  ft.fKto  voln  t>nly  one  of  the  unit*  will  be 
Ivi^tallrtl  at  j'rr.ent.  Stnt  rlnwo  Ir .»ii».f*ii mer*  Mill  lie  in*lalltd  10  reduce 
the  k><ltaffe  from  0  fton  for  ii>:  iri  F,*ex  JiiticI»<iii,  wblic  lhal  gotoic  a 
iiTratrr  ili-miue  «ilt  >t  kepi  at  6.MO.  TWe  cuntract  to  fimilb  Ihc  elec 
irical  apparalua  «•«•  awarded  |i>  tile  Sunkr  I'ompany.  mf  IflWdtld,  ]!■«>■. 
and  Ihc  water  wheela  la  9w  JJorsan  Sniilli  Caai|M«r,  af  Varlia  Pi,  Citl 
B.  Brawnell,  o(  ItarHnataii,  hia  ehatpc  of  the  comtmetiom.  It  is  espected 
ta  have  the  plaat  in  openlion  in  Iklubcr. 

MAXA!tSAS»  The  irtima  hawt  vvted  10  iiane  tsa,Ma  honda  fcr 

water  warka.  ata  elcetric  light  plant,  etc 

SOIlft)LK,  VA.-  The  new  power  h-..i,e  ,.f  ihr  Norf..:k  &  l'..it.ni..o!h 
TrafitMn  tMHil-ariy  win  be  Iniilt  i.n  thr  oM  .\ndL'f»oii  mill  itte.  at  the 
f.-  1  i  l  I,i  «rlt  A>rilui  111  llramblct.  n.  I  lie  plant  will  he  conHtucled 
iiniirr  th«  «oprT>i.i..n  <i|  >jrne«i  t  A  I  nndy,  of  (hicado.  III.  al>i|  "dl 
<3-*t   *  111  II  eorii|>leted  about  $^o,>,ori«. 

I'K  I  tkSm  Rta,  VA.  An  ■  r  liMnre  i»  iMiw  hcf«<tc  tke  Cay  Council  to 
prnah  tkr  Pcirrfhuqi  Telephone  4  ompanr  l»  l«r  eMidalia  and  haild  lb* 
nct«»wr  mantetea  for  ptttiine  »i(e«  unilmiraHBd  in  Ihc  center  of  tha 
city 

PASt  tt,  W  \>ll  III.  <  iiv  t  .Min.il  lia«  crimed  F  F_  E»n»endo'f,  «< 
«i;.kjtir,  a  fi.-iifiivf   for   -Iter   ^*"rk^  mil  an  rie.  1 .  ii    IikHi  f-Iaot 

CHrNK>'.  VN  \>ll  'Ibc  t  *r>  vouneri  bu  granted  >lr.  Lurid  and  a*- 
vKiaie*  .  f.jirtiiv  l«e  an  eIrclHc  light  and  power  planti  alaii  far  a 
afreet  radmay. 

OI.VMPI.X.  tV.^ilH.-  Sralile  rapilalitta  reptewnled  hjr  A.  F.  Kincaid. 
•rrrnarr  SlaK  Board  nt  OhutoI.  and  I'.  W.  Sthaffer.  Slatr  l.tl>earian. 
mil  pctilivn  the  Citf  tnunril  fur  a  {nndriac  far  an  ckclric  Kghtiiai  end 
kraiint  |>lanl, 

.N'FKWH.  WIS     llan.   are  Wing  iti«.»e  l..f  the  ^  ■■•  i-     f  ili.' 

inletrX*  of   |K<   K.l>»rri«  Wl>C"n"in   Railway  »   l.t«til   l-ioi'iiy       I-..  Win 
r.'.jv,'    I'l  'i  n   1  I  ...... iiy,  the   \\i.e.iiiM"  n-i.ii  iri   li.l.'.    H .  .1   .'i    I',  an 

t  ■  1   ;  I    "I.    .."-.r    iliT    Ifnrtl'-n    1     i     ■■'  ■> 

MII.WAt  KFF..  WIS  \t  *  r.cem  oieelum  of  Ihe  .l.rek|..r«  .f  liie 
ni<(c.n«iil  1e1nil"<ne  ('niPiiaiir  it  «a«  >|t«i>lnt  le  eiprmi  l^^o.iawi  in  nn- 


pr(rvni«enta  and  cxtenaiona,  t$oi>.i>oo  to  be  ti$ed  in  impro\'ing  tbe  aervic^ 
(n  Hilwaukee,  and  the  balance  on  the  line  vnt  ia  the  State  The  follow 
ing  ofliccra  were  elected:  Pretidcnl,  Alsiua  Bart.  Httwa«hce;  trcaearer, 
Thanaa  BaM.  Beataati  aatitUnt  titaanccr,  C.  J.  Un.  Mtttmubaas  ncN- 
iaf7,  CharJea  Grant,  Battan;  caaeial  aanapr.  B.  B.  CMtriU.  MBwaahcr. 

8ATTi;«]>OR|l.  CAN.— Tile  Owaca  ia  ■aaaideiiac  the  eaaalraeliaa  a< 
an  alacirie  Mghl  final, 

NORTH  BATTLEFORD.  C.\N.— |.  A.  Qr^arT  <  Conpaap  M»  a*n> 
Mm  fat  •  eaapinr  ta  imlaU  a  tilcpbaiK  QMem  tv  aatmcct  iWa  lam* 
with  BiiBafanL  A  pnaiantaa  al  toa  tdtpbanea  It  oServd  to  cMaoitnca 
wHb. 

r.AClll'C.X.  MFX. — The  Coinpaftia  F.Iectrica  e  Irrigadora  de  Hidalffo, 
n.in  .t|icr.'ititie  a  lug  plant  at  Tlavc..:i;<.iin,  will  eatabjith  a  new  plant  at 
Mix.tuiabnala.  which  ia  within  a  short  diMance  of  the  .dd  plalU.  The 
nucbmery,  electrical  iupptlr4  and  po1c»  have  been  ordered  and  the  in> 
atallation  will  begin  a»  sot^n  a,  the  supplira  arc  on  ihe  gryiind, 

CARM.VX.  MAN.— The  Council  l»  preparing  a  bylaw  lo  authoriac  lb* 
eitpendtture  of  |^.o<io  on  an  electric  ligbtitsg  plant,  Aiidrcaa  A*  Mai* 
comavn,  clerk. 

WI.NMPEa  MAX.— Btd«  will  be  reeciired  bp  Alderman  }.  C.  Clb- 
•an.  cturinaan  Cre.  water  an<l  Hgfat  conunistlon,  until  Jun^'  t  for  two 
SO0-hp  rieetric  gcncTaiora.  cwilcliboards,  etc.,  for  high  prcMure  hre  •<r. 
vice  water  worlit.  Siieci(ic«tioii»  and  formii  of  tendera  may  be  ojtainctt 
0*  appHealioii  |o  II.  N,  Ruttau.  city  engineer. 

KKVr.SiftN.  oXT.- .\n  election  will  probaMy  Kwn  be  held  to  vote  on 
iuuirig  t^;.ooo  horidt   for   otCndiilC  1^  amaicipal  electric   light  plant. 

OTr.\W.\.  ONT.  -rile  lull  lo  incorporale  the  trVsTTTh  ri-ninny  which 
i>  to  itperatc  the  telegraph  and  telephone  litis  ol  il.i-  l.iiiil  Irnnk 
I'acific.  wa^  iiA««cd  in  file  Ottawa  liouac  of  t'ooimoni^  the  cafMial  r-tock 
i.  placed  at  >io,aoa«aeab  The  htcatparatata  arc  CiMrlea  U.  Hayiv  Fraid^ 
\V.  Mirnc  and  otheta. 

rOttaHnOk  OWT^i— a  fmKhtte  hu  bean  (lanned'lba  Indepcndam  Vatf 
JXalance  Tdcpbanc  Caoipany,  by  the  printe  hUl*  coaiadttac;  The  »ani 
•i  liaCkiaaa  mael  he  apeal  within  «nc  year  hy  tbe  company  or  the  KrtI 
Tehphanc  CampaiW  iHII  retain  the  rigiit  to  nuke  cxcluaive  contracts, 
and  K  Oil  aum  ia  ant  gpeni  In  lira  ycire  the  fraoehiae  will  hc.foeleiteti. 


Company  Etections, 


.M.VNCIIFSTKR,  M \«S  — .\l  the  annual  mceling  of  the  Hockholder» 
..I  the  Maiichc»ter  M..;lii  i  >,  tin  pre>ent  board  of  officers  win  re-elected 
oa  f«Uo»»:  Ulrvci  T.  Koberiv.  preaidrnti  tieotgti  C  Jr..  ircaaurcri 

Raymond  C.  Allen,  ckrkj  Philip  Ucner.  Gorton  Ahbatt,  Cardinee  M. 
Lane  and  tliarlea  E,  Catting,  dtrecierai 

COLUMBL'S,  GA,— .Vt  the  annual  mcclioB  of  the  ColMaibua  Automatic 
Tririiiione  Coa|iany  tlie  lollo.litg  ..tfiterv  w.re  elected:  Cainain  T.  F.. 
Blaatdiard  wa»  rc^Heeled  pnatdcal;  f.  L.  .Vorman,  tricciirecident,  and 
3.  llvff,  Mcreury  and  tfcaavrcr. 


JViftir  IneerpcrafictUa 

.M'liCSr.X.  ARK.— The  I  lly  l'.  »el,  l  ight  &  Water  C.  i  :  u  ^  I.  -.  hitit 
ilicort*oTatfd  with  a  capital  stock  of  Sio.iioo.  The  incorp^iratur*  are  }  A- 
Vinson  an. I  .■Ihcri-. 

LO^  .VNC.EI.KS.  t  AL,— Tbe  Kcdondo.  liermwu  tt  itclv>«Jetc  Railwajt 
Ctapaay  haa  been  iMwpacalcd  tnlh  a  aapHal  aloeh  of  tiaavcaa.  Tbe  dlfw 
tara  arc  J.  G.  Faliaer,  B.  .V  Smith.  >.  L.  Amiadcl.  H-  CiUa  and  C.  P. 
Carlmt. 

TEltlTRIItR,  CX>t..— Tbe  Inititwte  Elrctrie  Camiiany.  of  Tctlnride. 

ha*  lieen  ipcorporatid  with  a  lapilal  of  ti.ooo.ooo  to  matnifactofe  and 
kII  eUcirt*  iK.wrr  ami  light,  the  acunirininU  .d  water  rights,  etc.  The 
oOwerk  arc  Wm,  Story,  prnhicnl;  Albert  I_  Woodbuuse.  genera!  mana 
■tfi  E.  C.  Liriwrr,  gcBntacy. 

aKAFTON.  It.L.  Afticle*  oC  iacoiparatlon  bav*  been  fficd  by  the  Graf- 
ton ijght.  Ileal  &  ivwer  Coatpnnyi  with  ■  capital  antli  af  M^snn,  hr 

L.  T.  \\  eslrii-h  »3u\  olners. 

ti.M.KSItl  Ri;.  II. 1.  Ihe  ll.'iiTc  Light  A  I'.'wer  t  ompany  lias  Neeii  m. 
c.irpor.itrd  with  a  cjintaf  .>f  Sn. .•.-..>.  The  im..iiHiiat..rt  are  W  .V 
Camen-n,  Ilariy  C.ar.ll  and  otbrr-.. 

Fl.lll^,  ILL  The  fclgm  Mecrlniiil.-  Lii;hl  <  orapanjr  bait  llled  alHt'c* 
of  inc.  r|... ration  with  Ihe  Secm.n.  .1  State  with  a  capital  of  tlilda.  The 
:o..  rr.r..i.,r.  arc  John  H.  Stitkliiw,  Joha  KtcDcit  and  Frailh  H.  lSai*li«t- 

l.n<  111  IKl.lt.  ILL— The  fit.  Lmnia.  Champaifn  ft  ItccBlar  Riilw*r 
baa  been  charlenj  In  rantlrucl  an  electric  inierurban  Kne  (■«« 
LMcbfield  IV  tTiiaiiwIgn.    Th*  eapilal  itocfc  ia  $taa.DDa,    The  inecrpnra. 
Una  *'e  Charlea  /illy  ciul  vlbcn. 

I,MII.\\.\r'>(.l-'~  1N1>  P".  l  .-ilrnt  K.u'w.iv  Con.pliiiv  of  Indiana  has 
t.<^ll  iniortH-rale,!  «illi  .MHV  -t.-k  •*  $..■.....,...  I.y  l.l::ir1r.  il  lluna., 
.(  |i|„  .,v..:  K  y  l-l  ..I.M  f.  r,  J  iliM  \  ,  \V.-.B..:i<T.  ^S'll.u.ni  I1'H1»<'  and  I_  it. 
Miu-r   <  <   li  r.f         .  I  'l,      .ni-.'v  I  f. ■•..  .<-.  t.   hiiild  .in  electric  rallny 

»l>oui   loo  inilea  king,  wiila  ill  pnr.cipai  |h'»ci   li.ujse  and  tetminal 
ilrowiislMirg, 
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Ton  K  \,  KAN  -  The  Topekj  Inrfcpen.irnt  Telephon*  C'oinpjiny  has 
bttn  iiWi't((«iriiU*i   lAith   a  capital  *t"rV  of*f>,n«»o.     'Vhf-  mrftnMira!«jri 

»r«  I>.  L.  I'ankry  and  nit.. 

Sl'MRALU  MISS. — The  Snmrall  Tcln'hnu  *  Telrgraph  l  ompany  ha> 

I'rrn  i  ocwporatcd  wMk  m  cipital        «f  ts.iM«i  br  !•  i.  Awfciwa  aM 

SARCOXIE,  MO.— Tke  Sarruxi<  IVIrphone  Company  ha»  bcca  inCDT- 
pQf Btcd  «)th  a  raphal  Mock  nf  t;,ono.  by  H.  11.  Royd  and  othm, 

Sff.  LOtllS.  MO.  Thr  Century  Ijgbting  Company  has  •rtfaka 
of  hwoiroration  with  a  rapit:^  <totk  of  1 100,000.    The  iocotporalM  BM 

T.  i*.  C'onin,  K.  l^  Rankrn  and  otbera. 

iVMVC.  GXESN,  NER— Tlw  Spring  Crccn  TetcvbaDC  Cmphif  bw 
ken  cbarWN^  witb  m  capinl  atodi  «f  9tMo,  br  W.  T.  HeKiMMjr  moA 
Mbcrtk 

flMITHFIKI.n.  NKII.~~Thr  .-^inithArM  Mutual  Trlephoo*  CoaiMny  bu 
Ixra  iDcorporMcd  with  •  cuMMl  Mock  of  tltWM*  The  incorpanlon  are 
C.  A.  I'uwell  and  «HlNn 

HEW  YORK.  N.  Y.-The  EaM  g>nwibip  Tfte»b<ww  Caaapmy  has  «cd 
•rttela  of  irc<if  ^ration  wiib  a  oiriMI  iladi  «f  >s,<tpo.  Tba  [BMcparalam 
a.r  Fronk  .\nablr  and  otbm.  > 

V.\.\  WLKT.  olfia— The  Cleveland,  Van  Wert  A  Indiana  Tract  Sod 
Company  bao  been  cbarlarad  with  a  opitat  Mack  «(  ttakooa,  bgr  I.  R. 
Tader.  Lee  R.  Bowewila  and  aAen. 

Rl\ KKIIK,.\D.  I,.  I..  K.  Y.— The  Quanl.Kk  EIreltic  rcmpany  ha<  hern 
ifi<...?i'uf3fed,  with  a  capital  of  Ijo.o.w.  Itirrctors-  Kvcrclt  B.  Sweiriy.  of 
Nr.  \\Tk.  X.  Y.;  VYtn.  H.  Sm«.y.  and  RobU  1'.  OriAns,  of  Kiwrhcad, 
and  others. 

(  KNTREVILLE  STATION.  N.  Y.-  The  Ceiilreville  I.mhiing  Company 
Ii4<.  Itlecl  attklei  ol  iiicorpotaiion  with  a  capital  stuck  «(  Siuo.oau.  The 
dirrct"t»  arc  -Valhaii  Lubow.  L  W,  Lubow  and  I.  I).  Wolf,  of  Centre' 
ville  Station. 

MT.  ORAb.  OHIO  —The  Ml  Orab  Telcpbone  Company  baa  filc4  arti 
tin  <'f  incnrporaliun  with  a  capital  alOCk  af  $tOi,a<in.    The  iovarponiar* 

*re  .\.   K.   V\  atson   and  ri'htT'. 

GF.ORGKTOWX.  nil  If  *  ll  i  Hr<»«n  County  Indcirrndent  Telephone 
O  niiany.  of  Georgetown,  has  been  organized  by  Louia  Meiscfalor,  E  H. 
Krtitiedy.  C.  E  Brahm.  Hany  E  Parker  and  J.  R.  Itaan,  Caiiltal  Mack 

ii  Sic.ooo. 

L.\XTO.\.  OHIO.— The  .Minerva  Telcpbone  I  ompany,  uf  .>ilark  l  ounty. 
hiv  been  inccir}ioratcd  with  $4,000  capital  stock  by  K.  I>.  Shaw,  K.  T.  Uavil. 
A  A.  Hates,  C.  C.  Hursh,  H.  C.  Met  aiiley  and  W.  K.  Hussell. 

Hl'.STON.  OKL.A-— The  Huston  *  Kl  Reno  IVlipii  mi-  f..m..rin«  »)»« 
t^ecn  incorporated  with  a  capital  ^tock  of  I5.000.  Th<:  ili-^iii  r^  .iri'  <  l-..irl'^ 
liraclley,  W.  1.  Murray,  }  \V .  Cordray.  S.  C.  I'orter.  W.  t.  t  ij»ter.  ol 
t|  K.  I  ,     11.1  \V.  n.  McKay,  of  Iliifton. 

t.l  TURIK,  OKI. A.-  The  Oklahoma  City  &  Shawnee  Traction  Com|>any 
k»>  l>«rn  irKorporated  with  a  capital  stock  of  Si.joo.oon.  The  principal 
cfiice  H.lf  he  at  Oklahoma  City.  The  proposed  line  will  be  about  40 
r.iles  in  Icnglh.  The  director*  are;  Sherman  Collin,  of  Ithaca.  -V.  Y.; 
W  II  Ciane.  of  .\diian,  .Mich  ;  Ootiiilat  H,  Crane,  J  11  Kinne.  Panicl 
Kelchuni.  William  F.  Y.  .0..I   1  l.,.,r    V.    Hjr'.,i.o,,     t   ilVI,,li,  .  ,  .  City. 

K.N'ON  \'.\LLEY,  P..\.— Iht  tiiun  Va.itj  Jvlii.!ii.iK  (,  wiii-iuy  has  been 
tnc.rpor jled  with  a  capital  sttKk  of  Stu.ofio. 

\'KTV.RA.  r.\, — The  Nicktown  H  Khrn*hiir(t  Telephone  Cosnpany  baa 
been  iiicortH'rate.1  with  a  capital  >tiH:k  of  $5,000. 

ITIII  LIfSm  RG.  PA  The  Decatur  Township  F.lectric  light.  Heat  i 
P.^m-T  C('mt.«ny  ha^  been  ificorp<»rale.l  with  a  capital  »tock  t>f  $5,000, 

IMUI.I.U'SlirRn,  PA.  The  Rush  Township  Klectric  I..Kht.  Heal  Ik 
I'owtr  Coiniaiiy  hat  been  incorporated  with  a  capital  stock  of  $;.nao. 

1  AIR(  H.VNCK.  PA.— The  Fairchance  *  .Smiilifidd  Tractfaui  Conqnny 
has  been  inc<'t|H.rated  with  a  capital  Moeb  9t  |««a.Mek  Tbc  iltcarparalor!. 
itf  .Mben  Gaddia  and  others.  ^ 

ALPENA,  S.  D. — The  .Minna  Farmerv'  Phone  C:<rtnpany  has  tiled  arti- 
ties  of  incotpi>Tation  with  a  caiiital  M.'Ck  of  $4,300,  The  incorporators  are 
J.  K    ShuII  and  other*. 

XASHMI.LE.  TKXN.-The  Laurel  Valley  Railr.  '.  f  (  :ir;,  r  County, 
hai  hren  chartered  with  a  capital  n>TCk  of  $10,011  ih-  >.  ri  .iny  pro- 
|*M-»  to  construct  a  railroad  10  be  oi^raied  by  atenivi  of  elcvtricity,  from 
a  poiai  near  Hampton.  Tenn  ,  to  Elk  River,  in  North  Carolina. 

t  flATTAXOtjOA,  TEN.X.-  The  Cli«H»noo«a  Railway'  Ciir-innv  hai 
M. plied  (or  a  chirler  for  the  purpose  of  impfoving  «  r  ln  l  ii:  ita 
lines  i.n  the  toj.  of  I.ciokoui  .MouDiaiii,  The  capital  stock  is  $100,000. 
Th<-  in.-orporaiors  are  hosier  \'.  Hruwn,  Ftaak  SpttrlMfc,  R,  W.  King. 
1'.  ).  Ihinoan  and  Thomas  ti.  Newman. 

BALI.IXtiER.  TKX. — The  Consumers'  Lixhl  Company  has  heen  incur 
pi.'ated.  with  a  capital  of  $jn,ooa  by  Thomas  VS'aid,  .1.  Wilmeth,  W,  .\. 
Ni.rman  and  .Mhers,  all  of  llallinger. 

\CST1X,  TEX.  — The  .Ml.  Zion  &  L.ist  Cfcik  Telephone  Company,  of 
C.of.tt.m,  has  tile.!  articles  nf  incorporati.-n,  with  a  Cl|lita1  Itach  at  liJMV. 
The  incorp.»rators  are  \V.  II.  Rix  and  others. 

UROWXWOOn.  TEX,-  The  llrownwoi).!  Gas  &  Eleetric  Company,  of 
Browawood,  has  been  incorporated,  with  a  capital  (<f  $8o,'>.vo,  by  S.  P. 
t  'ttain.  R.  B.  Roiters  and  others,  nil  of  (Srownwood. 
WEATHERFORD,  TEX.— The   Wratherlord   Telephone  Company  b» 
aitidta  af  fncorporatlaa  with  a  mnta]  aiock  o(  t5a.aaab   Tbc  ineai* 


pvrators  are  J.  ,\.  Murray,  .1.  Castler,  ('..  A.  Holland.  R.  S.  Lowe,  \V,  U. 
Carter,  C.  C.  Liltlclon,  J.  T.  Cotioo,  E.  V.  Sawtill  and  R.  A.  .\rm«trong. 

LEVEL  RfX.  VA.Fi7.Tb*  Xctiaa  Telcgbonc  CotD|»any  haa  been  chartered 
with  <s.«>o  capilaL  Tli#  oRccrc  arc  W.  C.  Harvey,  prcaidcnt,  Renan,  Va.; 
E,  A.  Smith,'  acctelBry  aad  treaturrr. 

NORFOLK.  VA.<— The  Korfolk  ft  PnrtanMnilh  Traction  Comjuny  bat 
hccn  iaaorporaicd  with  a  aapiial  ilocb  of  $i4«aaaaoa.  The  ianai  iieiaiaca 
•ft  R.  Laticatlfr  Williaau  and  athtta. 

HAMPTON.  VA^The  Public  S'rvioe  Corperalkm  at  HwnpMn  hat 
ban  incatvarated  by  h  W.  Rewtv  H.  t.  OaH  wuA  S.  C.  R««|,  aU  at 
Hua^MM.  V&,  with  a  eapiial  of  $|a«i«aa,  to  pradiicc  and  diHtibtilc  ligbt, 
heal,  power  ud  atiyeatttd  air. 

SFOKANEL  WASH..— The  Spalana  I*awtr  tterakvntnt  Ctmpany  hat 
bam  foriaad  with  a  aifitri  af  tfaaiaaa  to  caiMlrwt  aa<  tpiiiaH  powfr 
plaati  in  Watbingtoa,  Iddia,  OrcgaM  aad  BritUi  CtlmablL  Plndan: 
Jar  P.  GcaiMib  F.  A.  Bladiwall.  P.  Lewie  Clarh.  and  alhaia. 

PARKERSBURG,  W.  VA.— The  Stm  Light  Ottnpaiqr  «f  tkia  plaee  haa 
bean  ioaarpataiad  wMh  s  aipital  atach  tif  4s>aaa.  Rahcn  C~  Samnal  Bq 
Alhett  and  Mcgga  Silica  aad  ethcn  are  Hkt  inaarparatart. 

MILWAUKEE,  WIS.— The  Milwawhae  Tclepbane  CMnpaap  kai  bees 
iiMarparalcd  «Hb.  $ioe,i»o  capital. 

BKaiLAKD.  WtSw^Tha  ]>di«idaal  Tdapboae  Canvaar  haa  heca  te- 
corparaicd'  wRh  a  capital  Mack  af  t)aa.  Tlic  iweaiparaiara  are  Jahn  J> 
Ycrhe  ami  alhera, 

ATTICA.  WIS.— Tbc  Attica  Matwa  Tetapbaae  Cdnqcmy  hac  kaea  ia^ 
corparaMd  with  a  capital  Mack  a<  tio,aaab  The  incarpgralart  ai«  Olivar  !>> 
Janet  and  Mbcra. 

WLWAUEEE,  WXEr-Tha  llUwwibce,  Raekfard  k  EMen  Railway 
Company  haa  filed  ariji^  af  taaarparaiiati  wHk  a  capita)  tiack  «f  9taa>aaai, 
The  company  propatca  la  haiU  »  mikt  a(  tvad  in  Mgwanhac.  Wnnlwtht, 
Waiwnrth  and  Rack  cntiatiea.  The  pmpatcd  rawlc  wiH  mn  froai-  Milwau- 
kee In  Beldt   K.  W.  Seaaian  it  the  pehieipal  atodi bolder. 

LARAMIE.  WYO.-The  .Medicine  Itow  Telephone  Company  has  been 
incorporated  with  a  capital  of  $10,000  by  Carl  Sics-erts.  R.  N.  Cronberg, 

0.  P,  Reed.  J.  II.  Bowles  and  .\.  i'.  Cooper,  to  build  a  telephone  line 
among  the  ranches  of  northern  .Mhany  and  Carbon  Countie*.  The  com* 
panr  will  have  its  principal  office  at  Medicine  How  and  will  extend  its 
liin-.  ti   .1  -w^,      iir  more  of  rancke*  near  that  place, 

RhGl.N.^,  V  .AN.^The  Northern  Development  Company  is  applying  for 
incorporation  with  a  capital  of  $500,000  to  develop  power  on  the  Red 
lifer  and  Eloimoioi  Rivera.  The  ioe«r|iofatora  ate;  O,  A.  Rodctbon, 
A.  L.  Nanton,  John  GUI  CXtcaata),  F.  J.  Fox  aad  John  Shoagh. 

WIKKIPBQ,  IIAH.- The  SiAe  Wtalini  Canpaitr  baa  hain  tear- 
I'oia.tai  to  attmltewra  alcc^idly.  ate.  The  pravitlaiial  dltfetara  ate  E  C 

1,  olbr.  G.  H.  llantcr.  Winnipeg,  and  E.  C.  Foley,  Montreal,  Qiie. 

roCGLAS,  ONT. — The  Dcmglas  Milling  Ci.mpauy  lias  been  inear. 
IH.rated  with  a  eapkal  of  $40,000  to  manufacture  etcclricity  fur  UgbtlBf 
and  beating  pitrpatea.  The  director*  are  T.  M.  ThnUKer,  A.  /icEaehcm, 
U.  Earight,  at  Dengtat^  Ont.  !?  • 


Le^aU 

PRIVATE  BRANCH  EXCnAS:OE&.*.<Aii  iiiiiiinc<ia«i  MttitMog  lha 
Chicago  Te1|iphatie  Caaipanp  from  iBi^wili  itni  ng  the  ftarvita  an  three  trunk 
lima  tanning  iota  fbc  odke  of  |«ibn  A,  GtHger  A  Ce.,  TwcntraeceBd 
and  Idiiin  Sttneta,  haa  been  granted  hp  Jndgc  W^Picr.  Tbc  injnnctiMi 
risiraina  tiie  telephone  company  from  interferiac  in  any  way  with  the 
private  twilcbboard  and  seven  extension  inatraaicnla  inattlled  in  place  of 
the  instruments  ownr.1  ami  t'ufiii*bc.l  by  the  telephone  conu'»n'.  TIi^-  Mil 
(..r  an  iniunction  was  filed  by  Beach  &  Death,  who  «1-  . .  .  r.  --i 
junction  against   the  telephone  company  W'5ileh  h.  cf,  p.-n  Im.;   in  she 

courts  since  N<»vember,  iqo^t,  I  be  pre-i  iu  I>*lr  t,.  .  .'ti  i:  .1.  ihc  right 
of  subscribers  to  install  private  switchbu^id  and  cxiciision  ii.^lrumenia 
and  attach  them  to  the  lines  of  ihc  telephone  company  if  desire.l.  The 
Ganger  equipment  cost  outriftht  $j5o,  wailc  the  firm  had  paid  $150  a  year 
to  the  company  for  the  leaaed  apparatni^  The  diapnie  hitnlvca  the  right 
of  tbc  ctmpany  to  keep  ^licn  appatalM  tmn  tapping  or  eonneetiag  with 
ill  lytteak    a  . 

DAMAGES  TO  KITE  FZ.YER.— In  the  topcrtor  dvl]  canrt  at  Satem. 
.Mass..  htrfore  Judge  Foi.  in  the  Gate  nf  Meh-in  .\,  Deering  p.  p.  a. 
vs.  Gloucester  Electrie  Conpaay*  tbc  Jury  returned  a  verdict  far  the  de- 
fendant. This  was  an  action  to  recover  damage  for  an  electric  shock 
and  burning  of  plaintiff,  a  i«  year  old  lad.  received  whde  trying  10  get 
a  kile  off  the  wire  which  had  fallen  on  Centennial  .Avenue  in  this  city. 
The  plaintiff  claimed  nc^iligent  construction  and  care  of  the  .vhilr 
the  tbcoiy  of  the  defence  was  that  lite  wirca  bad  been  drawn  logeihcT  and 
burned  off  by  the  kite  in.i  wat  not  due  to  any  dcfcet  or  want  of  carc^ 
I'his  cuntcalioo  prevailed. 

<  IT  TING  TREES.— Ib  the  mit  of  Oahantt  agabul  the  Anbara  Tele- 
phone Co..  the  New  York  Sttptcnw  Court  Appellate  DieltioB.  Faartb  Ue- 
partntcni,  haa  aSnacd  a  dCanittai  af  aaaiplaiiit  an  ila  merita.  in  Cnroe 
of  the  defendant.  In  a  ault  to  rcMrahi  a  t^ephnne  company  froai  erect. 
ing  its  poles  and  strinsnig  its  wires  in  a  alreet,  and  for  damancs  occa- 
>inini|  by  the  .lestruction  os  ihade  trees,  it  appeared  that  the  company  had 
a  franchise  to  erett  its  piMes  and  sirini!  ils  wires  in  the  streets,  that  p<i1e« 
wcrr  erected  in  a  street  on  which  plainliiTs  property  iihuttrd.  and  that 
tbe  company  had  trimoKd  piaintira  aiiade  trccl.  The  proof  did  not  show 
to  what  ntcnt  any  particular  tree  wta  damaged,  or  whether  the  premiae* 
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were  dcprrcUled  in  raluc  by  the  cutitnt  <*i  the  trees.  It  was  held  thai 
tbe  company  wu  lawfully  in  the  alreeti,  &nd  not  subject  io  |iUintilI*s 
interference  itmply  because  it  erected  potra  conligiiuus  1u  her  prcmisn. 
and  a  juU«nbrnt  of  dtHniual  wa<»  i»ro|>er  fur  failure  to  prove  damages. 
Wlierr  an  uwiH-r  uf  land  abutting  on  a  street  planted  ireet  alone  the 
street,  and  the  city  Acquieaced  in  his  owncfship  of  them,  he  had  suAcieni 
title  to  recover  damace*  *fain»t  a  telephone  company  wrongfully  cuttiitf 
down  the  trees,  thoucfa  his  title  did  not  incluilc  any  part  uf  the  »trcel. 

ELECTKKITY  A  PfBLIC  USE.— The  New  Ynrk  Suiwcmc  Court  Ap- 
pellate Oivision,  Fourth  l^parlii>ent.  Ua!t  aArmed  an  order,  in  the  case 
of  the  N'UiiaTa.  L*>ckporl  and  Ontario  Tower  Co.  agatnit  llarke.  permitting 
pidntiff  lo  enter  immediately  upon  certain  landt,  on  the  ground  that  it 
IS  a  "public  u»e."  The  plainitfl  had  already  entered  into  a  contract  for 
the  coii»iructicm  4>f  a  canal,  which  is  in  process  of  htiildmg.  and  whkh, 
when  completeil.  will  be  of  auflbcieni  capacity  lo  grncrate  joo.ooo  electrical 
burM  jKtwer.  It  bad  entered  into  an  aicreement  with  a  Canadian  power 
company  to  receive  a  large  quantity  of  electric  |>ower.  a  con^derable 
portion  of  which  i*  ready  for  delivery.  '"It  has  also  entered  into  an 
agreement  with  a  construction  cont|ttny  for  the  delivery  of  power  to  be 
used  in  tbe  operation  of  certain  utrcd  surface  railroad*,  which  are  named 
in  the  moving  papers,  and  the  afiidarits  show  that  ii  is  imponant  that  this 
power  be  delivered  early  during  the  present  year.  The  conliact  calls 
for  the  delivery  of  ibis  power  at  an  ear!y  date,  and  the  plaintiff  is  actively 
prosecuting  the  building  of  its  line.  The  tranLroitsion  of  tbe^  electricity 
is  at  high  voltage  and  along  wires  nine-tcnihft  of  an  inch  in  diameter, 
which  are  »upp«irted  by  steel  towers  50  feel  in  height.  To  transmit  the 
electricily  of  thr  extraordinary  high  voltage  of  from  10,000  to  fH>,ooo  volt* 
in  wires  along  ihe  streets  or  highways  would  be  ilangrrou*  and  impracti' 
cable.  The  extent  of  the  business  contemplated,  including,  as  it  docs,  the 
furnishing  of  electricity  for  the  use  of  the  inhabiunls  in  a  thickly  »ettled 
and  cxtm»ivr  lerritirry  for  illuminalinK  ruriM>se>,  and  for  the  use  of  ex- 
teniiive  street  surface  railroad,  we  think  constitutes  a  public  ute  within 
Ihe  definition  uf  that  cimprehrnsive  term.  The  fact  alio  Mifbciently  ap- 
pears that  'the  public  interests  will  be  prejudiced  by  delay'  if  the  de* 
fendani  i>  allowed  to  block  the  plalniitt  In  tlic  fulfillment  01  the  plan 
for  which  it  was  organiied  and  retard  the  furnishing  of  elcclrictty  or 
wairr  to  the  inhabitant*  along  its  route,  or  in  supplying  electrical  power 
for  tite  operation  of  raitru«ds  and  for  othcr  necea*ary  purposes  which 
may  fairly  be  for  the  Itenebl  of  the  public." 


Obituary, 


ft.  •HttHY. 


.\IK  KOBKRT  J.  SHF.F.UY.  whose 
death  was  briefly  noted  in  our  ii9ue 
of  May  s.  was  born  in  Ireland  in 
1843  and  cante  to  this  country  with 
hit  parents  when  he  was  four  years 
old.  In  f«54  l»e  began  hi*  biuines* 
career  ak  a  telegraph  messenger,  and 
during  the  period  between  iMbJ  and 
i8o4  wan  a  line  builder  for  the  old 
Amer  tcan  Telegraph  Company,  the 
Franklin  and  other  c^impanWs  then 
in  existence,  lie  was  identified  with 
the  intmiliielion  of  the  Stearns  du- 
plex, about  the  practicability  of  which 
there  w  as  much  tkept  icism  at  the 
tinie.  In  1871  Mr.  Sheehy  went  lo 
the  nrwly  organiud  (kild  4  Sl<Kk 
Trtcgraph  Ct>in|«any  in  Boston  and 
did  some  good  work  in  building  up 
thr  company's  business  in  that  city, 
lie  left  the  teleirraph  acrvtce  in  1875 
and  began  business  for  him»eU  in  the  construction  of  electrical  apparatus; 
and  up  fij  the  time  «>(  hi*  death  he  had  taken  out  S°  more  patent*  on  in- 
ventions relating  to  the  various  branchci  of  electrical  engineering.  It  is  slated 
tkat  In  tbt  c«rly  days  Mr.  Edison,  in  pursuing  bis  own  work,  frequently 
ran  up  against  Mr.  Sheehy's  patents,  whkh  lexl  Mr.  F.«lisvn  !«►  remark 
that  Mr.  Shcehy  was  a  "proUftc  inventor."  In  1878  Mr.  Shechy  irutalled 
tbe  firct  Bru«h  arc  itghtii%g  plant  in  Boston,  at  tbe  Mechanics*  Charitable 
Fair,  and  afterwards  installed  a  large  Brush  nucbine  in  Ihe  Washliurn 
h  Moen  rolling  mills  in  UVreestrr,  Mass.  In  1879.  be  produced  one  of 
tbe  earliest  search  lights.  He  used  an  ordinary  locomotive  headlight  rcrtect^ir, 
and  the  ttrong  tiiht  caused  much  speculation  at  NantaAket  Beach,  where 
tbe  experiments  were  c*»rducted.  Mr.  Sheehy  was  instrumental  in  develop- 
ing the  Brush  interests  in  tbe  East  and  was  one  of  the  founders  of  many 
of  the  Brush  Companies  organiied  in  that  section  of  the  country.  In  188$ 
be  rcsumeil  experimental  work  and  invetilrd  and  patented  printing  tele- 
graph ln*1rummis,  a  multiplex  system  and  an  autographic  instrument, 
u»ing  an  alternating  current  m'>lor  of  his  own  invention  for  driving  the 
va'ii/iis  'tr-.uev  In  if</o  be  organized  a  company  to  introduce  a  printing 
te]egra|>h  syfttrm  drsigtied  fur  the  interchange  of  comraunicaiions  between 
business  h«m»es  un  the  excbange  principle.  His  latest  inventions  consisted 
of  the  "Trl<><y|>e."  mmI  to  be  a  simple,  rapid  and  reliable  printing  tele- 
graph system,  ainl  an  elecIrK  train  cootroUing  system  for  steam  and  elec- 
trically ('Iterated  railways.  A  couple  of  year«  ago  he  went  to  F-nsIand  la 
tnif'Mjuce  thr  Iwn  latter  invrntions,  and  organirrd  an  Fnglioh  company 
to  expli'it  hts  tr^in  control  system,  lie  retiiint-d  to  this  country  a  few 
weeks  ago  in  ill  health.  hrvrsMrd  was  uf  a  giiiial  iiaiuie  and  ba«l  a  large 
c»rcle  «f  (rieniK  who  feel  deep  regret  tnxr  his  death. 


MR.  C.  F.  THOMPSON.— We  nolc  with  regret  tbe  death  of  Mr.  C.  F. 
Thompson,  for  many  years  secretary  and  treasurer  of  the  Brattleboro  (Vu) 
Gas  Ugbt  Company,  controlling  Ihe  gas  and  electric  light  intereats  of 
Brattleboro.    He  was  born  at  Seymour,  Conn.,  in  1831. 

MR.  CHRIST  HOLSCHER.  general  manager  of  Ihc  HolKher  Eledrical 
Manufacturing  Company,  of  Warren,  0„  died  suddenly  last  week  si  ihe 
age  of  55.  He  invented  a  number,  of  electrical  devices,  and  the  company 
bearing  hib  name  makes  refilled  incandescent  lamps. 


EdacaitonaL 


WINO.VA  llXO.)  TECHKICAL  IXSTITI.TE  — A  urtet  ol  Inlrrm 
ing  Iccturei  will  be  giren  at  the  electrical  buiMmt  at  lllr  Winona  Tccli- 
nical  Iniiiluic  in  Indianapolii,  Ind.  The  firtt  vrill  be  by  J.  G.  Van 
Winkle  of  tlsc  Vamey  Electric  Company,  on  "An  Engineer's  View,  oi 
l.iglil  anii  Tomer  Wiring." 


f^ersonaU 


0.    L  KKWrCOMEft. 


MR.  G.  R.  NEWCOMER,  who  was 
for  years  connected  witli  the  Colum- 
Ma  Incandescent  Lamp  Co.,  in  charge 
of  its  Memphis  olHce,  bss  accepted 
the  position  of  district  loanager  of 
tbe  Brilliant  Electric  Co..  Cleveland. 
0.,  to  take  effect  May  t.  1906.  in 
which  capacity  he  will  take  charge 
of  Ihe  selling  organisation  in  the 
Middle  West  and  South,  with  tetii' 
(wirary  beadiuariers  at  Kansas  City. 
Mr.  New-comer  baa  been  in  the  elec- 
trical buftineaa  since  1893.  during 
which  time  he  has  covered  the  greater 
part  of  the  United  States  in  the  in- 
>  leresis  of  aeveral  of  tbe  largest  elec- 
trical coiKcrns  in  tbe  country.  For 
several  years  be  was  directly  in 
charge  of  tbe  selling  organization  of 
tbe  United  States  Carbon  Co.,  acir- 
ering  bis  cohnectlon  with  lliat  com- 
pany to  accept  a  position  in  charge  of  the  Southern  territory  of  tbe  Co 
limilua  Incandescent  Lamp  Co.  Mr.  Newcomer  remained  in  charge  of 
the  Memphis  office  of  this  company  until  July,  1905.  at  which  time  ill 
hcatt'i  made  11  nrcesAary  to  retire  from  active  business  until  now. 

MR.  J.  G.  SIGLER.  local  manager  for  tbe  Kinloch  Telepfaone  Com- 
pany,  of  St.  Charles.  Mo.,  bos  resigned  that  pmitii»n  to  accept  a  more 
lucrative  one  in  New  York. 

.MR.  C.  F.  HEINKKL,  who  has  been  genera]  designer  for  the  Elwell- 
I'arker  Electric  Company  of  America,  of  Cleveland.  O.,  for  ihe  past  seven 
years,  has  been  promoted  to  be  chief  draftsman  of  that  company. 

MR.  R.  McK.  UOULE-— As  a  result  of  the  great  eanhf|uake  and  tire. 
Mr  Robert  HcF.  Doblc,  consulting  and  supervising  engineer,  announces 
the  removal  of  hts  office  from  San  Francisco  to  Colorado  Springs. 

MR.  J.  A.  BENDURE,  for  tbe  past  five  years  general  manager  of  tbe 
Lima  Railway  &  Light  Company  and  tbe  Lima  ft  Toledo  Traction  Company, 
has  resigned  lo  become  associated  with  Mr.  Joseph  B.  Mayer,  of  Buffalo. 

MR.  SIDNEY  E.  JCNKENS  and  Mr.  Henry  R.  Kent  have  been  elected 
vice-presidents  of  Westinghouse.  Church,  Kerr  &  Company.  For  many 
years  past  Mr.  Junken»  has  been  secretary  of  this  engineering  company. 

MR  FRANK  N.  WATERMAN,  mechanical  and  electrical  engineer,  has 
r;gmoved  his  offices  from  i$o  Nassau  Street  to  too  Broadway,  New  York, 
instead  of  the  reverse,  as  erroneously  announced  in  these  columns  last 
week. 

MR,  W.  M.  ZURFLl'H,  superintendent  of  the  Home  Lighting,  Power  ft 
Heating  Company,  of  Springfield,  Ohio,  has  resigned  to  become  auperin- 
lendent  of  tbe  Arcade  Building  electric  light,  heal  and  rcfrigeratioo  plant 
at  Uaytim,  O. 

MR.  W.  J.  WARDER.  JR.,  of  tbe  engineering  staff  of  the  Western 
Electric  Company,  located  recently  in  New  York,  on  May  1.  took  the  posi- 
tion of  designing  engineer  for  Roth  Bros,  ft  Company,  of  Chicago,  dynamo 
and  mtMor  bul  Ider  s, 

MR.  C.  F.  BAKER,  superintendent  of  power  of  the  Brooklyn  Rapid 
Transit  Company,  has  resigned  and  Mr.  C.  E.  Roebl.  electrical  engineer, 
witt.  it!  addition  to  his  other  duties,  have  charge  of  the  operation  of  all 
power  and  •tib-siaiiont  of  tbe  various  eomp«nies  compriiing  Brooklyn 
Rapid  Transit  system. 

MR.  GEORGE  WESTINGHOUSE  is  tbe  theme  of  an  iniere«iing  arti- 
cle by  Mr.  Arthur  Warren  in  the  May  Suc»esi.  It  deals  with  the  csreer 
uf  this  unique  bul  typical  .Vmerican  in  all  his  various  aspects  of  inventor, 
mrihanlc.  promoter.  capitaUit,  etc..  and  brings  out  the  events  with  broad 
phili'tiiphical  trrstmrnt. 

OR.  G.  V.\N  I>AVIS  writes  us  from  Ihe  Emergency  Camp.  Presidfa. 
San  Frsncm-i^.  that  he  has  Insi  bis  library,  e<iuipment,  etc..  and  beini 
lbr>iw n  out  uf  pr>»fe«Yi«»nal  work  would   bke   to  secure  some  immediate 
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■aamm  «t  Nrciaiood  In  luiidlinc  electrical  (oad>  nr  spvciajiict  of  any 
tlllMl.  or  Mythitix  iiMful  in  Ihc  rrbuildins  n{  Ihr  city. 

HM.  F,  S.  HICKOK,  (ormnly  <m  the  engineering  >uff  of  tbt  Wtfttro 
Xl«trie  CgagpMir.  •(  CUcatOb  aad  neatlr  wMnwcMd  wilk  llf.  EdwMd 
Ycenao  ia  tbc  Mk  of  tbctrk  mmim  and  Miti.  hw  «pcMd  4iaM  for 
feimelf  M  ■a4  llaiqiiciie  BnlUlag^  CMmu,  M  rcpfiMnlMlv*  of  the  Cmt 
Muufacturiai  CiMipMqr,  Calinbw»  O..  ■amfactiiMn  of  ttaebie  craM* 

KM.  HENKY  DOCKER  /ACKSOK.  Boater  Kaa^  hir  opoad  aOeea 

at  4  Stale  Street,  u  consatting  elrcirtcal  engineer,  Mr.  Jackaoa  will 
nahc  a  itx^ctally  of  electroljriiii  and  power  utalion  economy.  He  hie  for 
aeveral  .vrara  lectured  at  the  MaaucbOMtU  lattiMI*  of  Tcduwloffy  an 
the  nubjcct  of  electrolysis  having  had  CUMHife  |llartlrl1  en^atlCMa  i« 
the  investigation  of  electrolytic  aetioB. 

MR.  J.VMES  R.  (  RAVATII  Icctored  On  Otaniaiting  eitgioeering  it 
thr  L'n:ver»ity  of  Minneaota  the  evening  of  April   *r      In  addition 
Ihr  .■cu-irnta  a  large  nutnhcr  of  men  irfm  tUr  r-Mnnirfr:;ii  and  new  buii 
Titsj-  (]cp:irintrT!ts        thf  St.   Pant    'in:!   ^[ H int  .ipi cetitrat  etatieil  ctrtn- 
panic*  v.-rr  iT<i.f!ir.    M;,  rr.iijrli  livi^ttrd  mi  itif  -voe  aMlJcrt  kafaee  Iba 
Chicago  .-Vicb^uits'   Uti^ju*"   'XiSvxi.tiiiTi,  .ApciJ  ^4. 

MR    W.M.  CI.KtJG,  JR..  "In    h,.  Seen  special  agent  of  W-  iing- 

tiouae  Klectric  A  Mfg.  Company  m  u«  St  T^1!'<  '••rrllory.  hsi-  in'-i  received 
the  appointmrnt  of  acting  manager  of  ihr  ■     iTi  i      Mr.  1).  E. 

WebMcr,  foimcrly  Buoager  of  the  o^e,  haa  beet)  transferred  tn  a  poaitiaa 
in  tha  Cbieafo  Mlta  odtaa  vf  tka  tnupmf.  Iff,  J.  S.  Triilc  Im*  biten 
potatad  actbif  aaanagar  of  iIm  new  dliiflet  aSee  apaaad  br  tte  WcatipiliOMc 
Etecirle  ft  Hfr.  Canpuqr.  Nav  EXftood  Bunding;  IUa«u  G*r.  H»-  Mr. 
Trill*  wag  ftamcflir  cowMcted  wilh  Ac  St  Looii  oSea  af  tilt  aaavanjr. 

MR.  A.  BALSLEY  bw  Mfiviid  aa  clactrieal  gaglMcr  far  tbc  Gtarste 
Railtmy  k  Elcetrk  Caai|wagr.  of  Atlanta,  Ga.,  to  accent  a  alaiUar  poaltloa 
wilb  the  Sao  Patilo  Traavay  Ugbt  k  Power  Comfaf,  nt  Saa  Paulo, 
Braell.  South  America.  Mr.  Ba)*l«x  after  gradnalli^t  fram  the  Rose 
Polyttctinic  Institute,  'terra  Itaute,  Ind  .  and  Bntshing  n  course  in  thr 
Lynn  factory  of  the  ^jeiieial  Klectric  Ccin^n}-.  at  Lynn.  Mass..  became 
-sotMrTiJttcTi'lrrt  <'if  fhr  T(  rre  Haute  Klectric  t'ompany,  which  po»irion  he 
ht'.'l  -^Mr.)!  \y.sr'  .ivl  later  became  connected  in  a  similar  capacity 
with  ouc  ut  :\u  MQntreal  transmission  conspinies,  from  which  place  he 
ireni  to  .\tlanta.    He  aatled  .\pril  j  for  Sao  I'anln. 

MR.  TlU>Nr.\?  E  Ml'RK AY.  vicf  pre!>H«rii  of  the  .Vew  York  Kdiwi: 
Company,  ftii.I  un  [  rti.rt-r  ni  ll.-^  t  l-.att.iT:.-M^;i  ,V  Tennessee  River  rui'...r 
Company,  peruirreicd  ±  very  u»etui  s*^rviCtf?  to  the  .\inerican  Society  oi 
Mechanical  Knginrers  of  which  he  is  a  member,  by  compiling  for  that 
body  and  presenting  lu  th4>se  in  attendaiwc  at  the  rcccot  eonvcatioD  a 
baadaoaic  wvuvrnir  volume  nf  dau  M  la  ChaNaaoaia  and  in  aa^icMt 
•Btarprim.  jwiwer  plants,  bi»t»cy,  etc  Tba  teg*  cad  lb*  HmtraM  Uw- 
tntiau  an  aUbe  adaiirafal«i  iMRieuUfly  aH  nlaliiw  ta  dw  bailMMdi 
-pi  CbkkaaiMitt,  Loebeitt  Honalaiii  and  Utaiiooarr  Kidac^  nbcro  tba 
Itcateat  Agacriean  fcneral*  and  men  from  tblrty-ibrce  Statea  ttnfgHtd 
iot  wiHaMMy  In  the  Ciril  VN'ar.  Mr.  Murray's  book  eootiiiu  aha  an 
cmellcBt  map  and  aeeotiat  of  the  Tennoace  River  power  tranamigaiaa. 


Trade  ^ubticationj. 


THF.  TRUMBULL  ELECTRIC  MF&  COMPANY.  Plaimrlile,  Cau.. 
ihaa  jutt  isaurd  a  loo-pafc -Ctttltiina  Of  dadrie  wbioc  aaMriil. 

UKOMOTtVE  CRANES.— Ttie  Browning  En^ecriNf  CoaiMair. 
■Cleveland.   Ohio,   ha*   issued   bulletin    No.    g],  dcalhw  widi  locOIMlIca 

•cranes.    The  bulletin  is  proftuely  illuatrated. 

MOTORS  KfiR  DRIVING  MACHINE  TOOLS.— Bvttetia  N«,  «<|,  «( 
the  Crocker  Wheeler  Compaity.  Ampere,  N.  J.,  I«  devoted  la  a  COHplctC 
line  of  motors,  especially  adapted  to  tbc  diMaf  «t  maefaiac  tmb. 

IGNITION  APPARATUS.— Tbe  Uncai  Sptdally  Company,  at  Shipping 
Street.  -Norwich,  Conn.,  hat  iafucd  an  ilioatrated  booklet  dealing  wiiii  elec- 
trical ignition  apparalut  for  gas  rtigincs,  including  Learitt  secondary  di*- 
tributor  and  primary  spark  timers. 

NKRNST  GLOWER. — The  April  issue  of  the  Ncnut  Glower  contain! 
many  items  oi  interest  to  central  station  men  incltldin^  descriptions  of 
illuniinating  i natal talions,  methods  for  meeting  gas  cnmpnitinn  and  helpful 
hint*  tu  hustling  advertisers. 

f:.\II.M"Sr  !?K.\!>S.— The  B.  K.  Sturtevant  Company,  llostnn.  Mass., 
has  issued  a  f  il  tn  in  which  h  attached  a  return  postal  calling  attention 
to  us  exhaust  Jh.jiI  nhtj-!|  i.  .JfMgned  to  entrap  the  water  and  yet  to 
produce  no  back  nt-jurr        [lit  ciii-inc. 

TIIF.  I)E  I.A  VEKOXt  M.\CHI.NK  COMP.^N'Y,  ,f  \>«  York,  hss 
issued  a  set  r..f  haodaomc  pt'siai  lmilU  ihi.iMnj  thr  .lirT.-i  en:  ivpfs  ol  ma- 
chines ^iLiili  hy  if,  namely  ttit.  K.ttrtir.B;  Ga*  Kngiiie,  {lie  Hornsby-Akroyd 
oil  engint  iniiJ  iIjl-  I'.j  l.a  \'<ri.-v.-  ICS  machine. 

EI.KCTRICAL  AND  STEAM  il.ACHINtRV.-  jnseph  H  Thompion, 
Jr.,  II  Broadway,  .New  York,  has  issued  bargain  list  No.  j  giving  the 
capacity  ratings  of  numeroua  electrical  and  steam  machines  which  have 
been  renovated  and  arc  in  co>ndition  for  immediate  delivery. 

MACHINE  TOOLS.— The  Nile*  P'm^  it-Pcti.l  C  ftrany.  of  New  York, 
in  the  I'rvgrtu  Refornr  for  Mjy.  iMlili-lici  ii;  i.ir.iu  :  ilcn-np!ions  of 
atimeroua  raacbine  tool*,  among  which  may  be  noted  milling  machine. 
4becbiaf  latbaa^  aioucti,  radiat  dtil]%  baeiat  aad  driUtas  nMcbina,  nil 
bndtc^  clb 


SWITCHES  FOR  LIGHTING  CIRCUITSd— Booklet  No.  10  of  tba 
Hatt  MaaofMlarinK  Cainpav,  Hartfcrd,  Coon.,  caatdaa  a  dliHt  of  Oa 
trpn  and  lalitM  Icanwaa  of  "dfaaead  H"  awilcbM.  Daieriflloaa  an 
liven  of  paib-balMi  aad  rataijr  aallCbia,  plar  imptiflii  aad  aaMMMfa 

BELT  CONVEYORS.— Tbe  RoUna  Coatrcybw  Bdt  CoMptar,  Parb  Row 
Bailding,  New  York,  baa  iaened  a  neatir  ilioalralid  baHatfa.  dfaigaaled 
aa  No.  t4.  wfaieb  if  dcvoicd  M  cowvcvinK  and  llHiUiii  marhfany  fir 
handling  sand,  (tcae,  ecBsent,  oDMrclc,  caBBrrtg  mamialv  and  aanraHd 

earth  and  rock. 

AIR  llRAKt;  ICOLriPMKNTS.— Bulletin  No.  4437  of  the  General  Elcc 
trie  Company,  Schenectady.  N.  Y..  gives  a  thorough  descriptinn  of  straight 
air  brake  equipments  fur  electric  cars.  Each  part  of  the  eijuipment  ia 
treated  separately  and  in  detail.  A  well-amnged  diagram  aerves  for 
showing  the  connections  of  tbe  different  parts  of  the  system. 

MOrtl^F  FI.rrTRirAT.  CO.  Lawrence  Street.  Newark,  N.  J„  h»» 
i^siit-il  a  i.'-j'.  httlr  pjinp-ili^t  J3  t'^  '.Ei  .ML.orc  vacuum  lu-ir  IlKhtiriK  T^e 
froiiUM  ii'c  l>  tl-.L  16.  !  t  iMbr  in  '.he  main  corridor  loM>)r  of  Madiaoti 
■squa;-  i'..-iiili'n.  Nc.v  ^..rk  City  ( hher  viewg  an  CbMO,  aad  there  CM 
several   t'.iiit  :'         lat.i,   r<  litinu.iiinU,  etc- 

ENfiINK  ,'-;T(  ITS  —  I  r.iiisojJiied  Engine  Stop  C  .i:i-,i.i'  >.  "JO  E»»t 
i.:lh  St.,  .Sew  \<t>rk,  has  is.iucii  a  pamphlet  containing  letters  from  a 
large  number  of  well-known  industrial  plants  uaing  the  Monarch  engine 
slop  and  speed  limit  system.  The  letters  relate  to  cases  of  accident  where 
the  Monarch  sy^irr.i  prmrM:  ^»<>Li;if:  ;i  di  uht  ita  protecivu  i)rLi:.t;riir3 

STEEL  BELT  LACING.— Ihc  UrLstul  Company,  of  Waterbury.  Conn., 
anaaiuMcg  tbe  poUieatiaa  of  bulletin  No.  39,  a  new  cfnalar  gad  priaa 
liil  of  Brialal  paleat  gtacl  bcH  lacing,  indudinc  aevani  actc  rfaca  wMih 
Um  ompvtf  baa  rcaeatir  cCinBcnecd  la  mbba,  Tbit  drCMtar  fitwa  0m 
Km  in  a  coodeiued  and  tabolar  lorm,  cnabUnv  ana  to  aae  at.  a  ifitittit 

the  relation  whirh  rTisrs  h<twrrTi  the  r!ifFrrcnt  rizi*^  and  stylcs- 

UCUTMNG  ARRESTERS.— The  General  Eucuic  Company,  Schenec- 
tadr,  N.  Y..  bag  iaaned  Ryar  No.  ain*,  dcierthlag  a  new  type  of  lighiaiaf 
■fnilcr.  Tba  agiaalif  romdali  of  a  icriM  a<  apark  gaps  with  cyliadcf 
deetrodca,  aa  caaMaod  wlib  tbaat  mlnanim  aa  to  provide  a  hlgUj 

duaaqr,  nat  aalj  fraai  line  to  gnan^  but  alia  fTen  Mae  to  liaa,  by 
lacana  of  tfbc  aniltijilsit  r  nancdim. 

HORIZONTAL  KNCINhS.— The  B.  F-  Slurtevant  Company.  Hfdc 
Park,  Mn**.,  has  issued  at  bulletin  No.  iji  a  well-prepared  descriptiaa 
of  its  horiiontal  center<rank  engine*,  which  posseta  all  of  tbe  featttres 
desirahle  for  the  driving  of  oirecf-connected  generators,  for  which  purpoee 
thrv  were  particularly  dcMgnrd.  Neat  balf-laoe*  (Cnre  for  {Utiltllitill( 
thr-  ni.-iin  constructional  features,  wbUa  an  otitUoe  diairaB  cbflion  tba 
principal  dimensions  of  the  engines. 

TELEPHO.NES.— Bulletin  No.  10  of  the  Stroml-  k  t  irl-. n  Trli;ihi>ne 
Manufacturing  Company,  Rochcater,  N.  Y.,  is  a  weli-exccuied,  Ioo*c4eai 
catalogue  dealing  with  gencralor-call  telephones,  and  showing  numerons 
views  of  both  acricn  and  bridging  instriuiaeals  ol  varioua  atjrlca.  Special 
atlaatiaa  ii  paid  la  a  new  type  of  tnaiaillcr,  faariiaitr  liae  actealivc 
telcpboiwf.  "lare-ring"  trtrphonea,  "non-inttrferlng"  idepbeoei^  a  new 

type  of  por»,-,Mr  ti'V[-Tl;nftt'   iivA   tw<^  ty^s  r^rfivrr^. 

ALTERN.\TINU-CCKRENT  GtNtK.VlORS.— Bulletin  No.  1050  of 
the  Allii-Cb^aicrs  Company,  Milwaukee,  Wis.,  deals  wrllb  altematinc^nr. 
fdnt  fcnetaMM  of  ibe  •aur-wbeel  type  Each  of  tbe  iirMnca  ii  om* 
attaeHd  wilb  n  ilatlaoaiy  aiMlura  aad  a  nvnlvinff  Md.  tllnatrallMS 
an  ibeiwn  of  aNnnaton  MHaMd  aa  wtiipl  aad  «a  btriamtal  llllita 
and  much  information  la  g(*ca  OMMifBiac  Ac  pwlaiMaee  nf  Iba  awr 
chines,  and  the  dclaiig  of  dailfB  «bkh  Iniva  Motribatod  to  lt(  opaiiHag 
cbaraetfflatici. 

ANALYSIS  OF  COAL.— A  dHcrigHiva  baebtat  calUad  TMc 
ao^,"  ha*  beea  IWMd  by  HUiaa  E.  Hagbca  h  GMopaagfi  m  Dctr- 
bora  Street  CUetgo.  After  dfacimtnt  tbc  waalea  which  exjft  la  tba  aver- 
age boiler  room,  the  booklet  shows  what  may  be  accompUsbed  when  proper 
account  is  taken  of  each  heat  unit  obtained  from  the  coal  dealer.  It  1* 
suggested  that  fuel  should  be  ptirvhawd  on  the  basis  of  the  heat  uU^ 
and  mention  Is  tiiade  of  the  fact  that  tbe  company  named  b  prepoied  to 
condnct  tcata  on  fael,  boiUn^  aagiaei,  or  Mhcr  ■achinery. 

THE  CENTRAI:  ELECTRIC  CQMPAKT.  Cbta^,  hn  Rcanay  an* 
out  10  it*  liade^  a  new  price  Uit  aad  diamint  Aeu  dated  April,  This 
priec  Hit  appHe*  to  tbe  CMpaa/t  ipad  teaeral  eatalagae  No.  14  and 

contains  the  very  latest  prieei  in  force  on  all  electrical  material.  Special 
attention  is  catlcl  (ft  the  fact  that  new  prices  are  quoted  on  D.  &  W.  ea- 
closed  fuses  anil  i>  .In  ii  r',,  f.nr  .vhiVI:  the  Central  Electric  Cotr.pany 
ia  general  westrrn  ii,;<  ni  This  pricr  'ist  should  be  in-  the  h.ands  of 
every  porduuer  of  electrical  matcriil  and  any  biiytr  who  has  not  te. 
ccivad  a  copy  can  lacan  oar  aa  appUcatiiaB 

PAN  KOnNlSw-Spedat  patWkaitea  No.  ms  of  Ihc  WaMiaijbonaa 
Eleelrie  R  Mff,  Co.,  Plttibiit«,  PH.,  ia  aa  oKroMlvo  b<diatln  datUaf 

with  electric  fans  and  Mnatl-powcr  motors.  Among  the  numerous  half- 
tone illustrations  are  shown  interior  views  of  homes,  oSeea.  ctorca 
and  banks  where  electric  fans  have  proved  almost  indispenaable.  The 
motors  and  tbe  fai»,  which  are  alio  Mi>arately  illnttrated,  are  either 

the  dlrecl-ciJiTifnt  nr  tlii*  s'trrn.ittTur-eurrent  type.  The  motor*  are  ef 
the  constant  .prr^i  v.^fi>ry  and  .iic  designed  for  .0.1,  -q.m  nr  .135  horsr- 
power.  The  alterualirn  tiirrcnt  motcrs  operate  011  the  induction  pifo- 
ciple  atid  are  provided  with  9p!it-ph^c  witidiiiicii,  the  sCiirtLng  oiBn  of 
which  ate  automatically  cut  out  aa  the  motors  reach  full  speed. 
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^€tua  of  the  Trade, 

THE  UL'CKEVE  EtECTRIC  COMPANY  and  the  Jandui  Electric  Cora- 
piny  five       ljA.<  Sirr.  i  i«  iS.  if  new  addmt  in  Chicagn. 

TRICMrU  ELECTRIC  COMPANY,  of  OadnaMi,  0,.  kM  Bor«4  its 
New  York  «flM  w  Ac  TDwntnd  BnlMbt;  cgmr  iMiiiwqr  Tvatf 
Sfth  SlneL 

KEYSTONE  UJBBtCATIKG  COMrAJTY,  iUli|b«v  A»«m«,  Ikllft- 
MpMa.  N»gMt  Mr.  W.  A.  CmvMI  w  tht  inn^ii  ot  t|«  WftMn 
branch,  at  no*  TMOm  BaiMlac  Cbl«ia«>  IIL 

THE  KATIOIfAI;  VATTEBV  COMPAKV  tai  reetatir  «kiac«l  to 

cKcM  froBi  lultf  jM  »uifc  450  in  the  Old  Ccilony  Buitdinit.  Chica^. 
The  olSce  is  iiiid<r  ■•jr  management  of  BeTlram  Smith,  who  hi»  het-n  doing 
efficient  work  f  t  il.r  rm m  y  during  the  pail  year  in  the  wrMcrn  terri. 
tory. 

FAIRBANKS,  AJOK.^i-  it  ( O.,  Chicagr,.  have  rrctnily  »old  a  large 
number  of  thiir  iiandard  mint  cara  to  the  Rcpuhlic  Iron  S,  Steel  Com- 
pany, Xaafau  Ore  CompaiTy,  La  Rue  Muting  Cooipaoy  and  tlM  Rliodea 
MWh  Cenruqr.  far  gw  ia  Ibctc  cgapMlMr  ttrte  irM  mtt  in  Mia- 

ELECTRIC  WF.I.niNC— A  novel  irraaRcncM  b  in  M«  by  UN  FUit- 
drlphia  Rapid  Transit  Company.  PhiladcIpMl.  Fi,.  itr  the  loctl  mldlBB 
'  f  jLHi  t.    Thif  conai«i»  of  a  ioiall  foundry  cLipola  carrM  Ml  a 

'  =  '  "  :  •  ' --<r  >nii  aupftlied  with  blast  from  an  electric  prcefiiM  UoMr, 
furnished  fay  the  B.  F.   St'trt'-var'f  Co     rf  ir-'istf-it,  Mar«_ 

THE  B.  F.  bTURTi:VA.\T  ('(  IMI'AV)'.  ,,i  U.:!-.an.  Mi,.,  i,  fiirninli. 
fug  dircct-cattnccted  gmcrating  sets,  cocststiug  of  its  own  engines  and 
■N«(MOH^  M  die  Windaor  Machine  Col.  of  Windsor,  Vt.;  Lawton  Mill( 
CoiimHom  nilnAcM,  C«na.t  Simaians  Mfg.  Co..  Kenoiha,  W<t.;  San- 
bofll  COb,  Ptlbaag,  X.  V.i  C*||t  Brcving  Co  .  Newark.  N.  J. 

ATTON  If ACHDfE  CO.— Oa  Menoil  of  the  caittiauel  exyanaion  of 
Its  business  the  Alton  HicUiM  Conpaoy.  of  New  Ywk,  bu  (oaad  it 
nerrtuiry  to  Install  a  nuabtr  Of  nrw  meUae  Mot*  In  In  Uetorj  tt  Hay 
rison,  \  }  Th.^  Dgw  Molt  art  all  atpedtily  adtyted  to  tbe  Aftta 
work,  whkh  i.  rhr  inannitclBtc  •<  wliCr  ciHiai;  atrtirfliift  tenliliat  mA 

rubber  mactiinery. 

FAIRHANKS.  MORSE  &  CO.  .^.m  1  r^nKi.,;,.,  C:,]  ,  n.  ..  c.cc  iriy  lem- 
portry  limlqiuutert  at  9*9  Broadway,  Oakland.  i"al-,  until  they  are  able 
to  rtlam  to  tfMir  ptmaoent  location  in  San  Franclico,  where  they  hci>^ 
ftctnlhr  boroi  out.  Utoais'hilc,  their  many  cisstomera  are  rccctvinB  the 
MMomiry  prompt  atttaliOB  aad  ibcjr  kt*c  atvcr  cciacJ  the  oi  their 
mlt  kiiown  spcciihiai,  Mtlei,  ■uMlat  Mfllltli  tMOBI  pnfC  lOOttn^  StP* 
nnaes.  windmilli,  etc 

THE  CREGORY  F.LECTRIC  CUMPAKY  bM  Jatt  nwwatf  Into  new 

works  at  i«<li  511I  Lincoln  Streets,  Cbfcago.  The  worka  occupy  practi- 
cally Jialf  .1  !  ;  9i>4  are  well  e<|uipped  with  electric  traveling  cranet, 
etc..  and  supplied  with  excellent  railroad  facilities,  a  switch  Crack  nioning 
Mo  the  building.  All  machine  tools  are  electrically  driven,  and  the  n>- 
deftvor  has  been  to  make  a  model  plant  throughout  perfectly  ailapted  for 
h.-.r  Itln  and  repairini;  ici.  ?!  i  hand  electrical  ai>pafit,if 

THE  WM.  ROCilR  HRV  B.ATTERY  CO.,  of  New  York,  has  found 
>M  pNtOlt  ftciory  cnliftljt  inadequate  for  the  lajiMly  iocreutag  ImaiacM 
tad  bat  moved  tbe  verba  to  Jersey  City  where  it  hat  a  nedcm  plenl 

of  RiifUcicnt  size  to  fill  all  orders  prr^mptly,  a  thing  wfalcb  tUt  coocern 
ba*  always  endea>cred  m  do.  TItc  kc^lion  of  the  work*  It  «Ms  Stfl  and 
.790  Clerk  Siteet,  Jersey  City.  Tbe  olicet  Wl4  ibow-rOtOM  tro  locsttd 
at  tn  West  Broadway,  corner  Parte  Fllttb  Htm  Vorii  Oltt,  whM  a  filll 

line  in  all  siret  will  be  carried. 

MiRTl!  FJ.KClkU;  <  0.,  of  tieveli.nd.  <l.  h.is  ,.|.,rirj  a  lnonrh  rffi.-* 
and  warehouse  at  Kansas  City,  Ma„  where  it  will  carry  a  iarge  stock 
Of  tdciAaota  of  tU  Modi;  iwltlbboard^  eonstruciion  material  and  mis- 
cellaBMna  raiiplita.  Tbh  braneb  It  in  aMiilon  to  the  Dallaa  branch 
office  and  warrhouM-  at  Dlllai^  Tob.  tad  b  made  ai  nitiiy  in  order 
to  lake  rare  of  the  rafildljr  inetcuiBB  bsaineiH  In  tbe  •late*  adfietBI  to 
Kan«i<  ritv  T?ir  .-mrjiany  will  be  i>rei)ared  to  make  shipments  from 
Kan  I  i;y  fii  ■  \1  ly  jo.  The  Chicago  ofSce  of  the  North  Electric 
Coinpiny  has  been  discooiinued.  Business  west  of  the  Mississippi  River 
«ri3i  be  btadlcd  from  the  Dallas  and  Kansas  City  branch  offices  and  ware- 
bomn  and  Ibat  eait  of  the  Mississippi  River  will  be  handled  as  heretofore 
frtn  Clevelaod. 

THE  CONNECTICUT  TELEPHOXE  &  ELECTRIC  CO..  of  Mcridco. 
Cena.,  bt«  pitted  tbe  Ptdfie  Ceatt  K«cy  for  iit  Mib  grade  gpaih  atO* 
«idi  the  Cm      Moore  Co.,  lae.,  of  Oafcland  and  Lot  Aa«daib  Cbl.  Tba 

establishment  of  Ihe  M,:ore  Company  at  San  Francisco  was  entirely  de- 
►tr«y«i  by  the  recent  fire,  but  it  has  promptly  opened  up  a  branch  at 
Oakland  and  is  alrtady  carrying  a  larrr  <^»ork  rrstly  f^r  business.  Tbe 
Moore  Company  carries  on  hand  at  .i--  iiit-rs  , . .inf.lt  rr  stock  of  the 
wellJiaowo  "Coiuwcikiu"  coil.  Abotil  a  year  and  a  half  ago,  the  Con- 
nettkat  Ctopaojr  naUaed  that  there  «aa  a  thaaaa  to  iatpeeee  the  elee- 
icIgbI  tparbtac  cqoipaeBi  of  ftttllne  taglnei.  tad  trith  thto  obiael  ia  eltw. 
btCMI  a  srrlea  of  rxpenments  for  the  purpose  of  imprirving  ibsi  atl-iia, 
portent  apparatus,  with  the  result  tfcst  It  has  prodaced  a  eoil  of  ywrf 
high  <|iiality.  The  Connecticut  Companjr  bat  bad  la  jrtan*  expcrieace  la 
the  manufacture  of  high  grade  electrical  appitalW,  If«tbiB(  bat  the  iwat 
materials  enter  Into  its  c^^ffstrtiction. 

PF.LTOK  WATER  V.HKKL  COMPANY.— \oiv>i-li.i,n,1ing  the  com- 
plete liettraction  of  its  San  Francisco  works  in  the  great  fire,  the  Pcttoa 


Water  U'heel  Company  i  -rticulaily   for(-ifi,(r      \\\   r :t;iu  ttiji^.   t:.-.i  k» 

and  (OH  recotds.  so  esaenlial  10  a  manufacturing  concern,  were  saved. 
ttigclbeT  with  icvtral  years'  correspondence.  In  addiiiga,  tUt  ceaipttiT 
hu  hnd  nndrr  e«i«nKl>on  for  •tveral  moaih*  p»M  new  irtrfct  in  Sia 
FiaadKo.  These  were  onttide  of  ibe  fire  mac  and  are  bdag  nated 
to  completion,  so  that  they  will  be  ninnlnc  et  umil  triiMn  a  coaptt  of 
mi'-mh*  If:  til,-  Trpsnwhile,  mt  '*Tl!-evjTtip;ved  -liop*  pf  the  ertmpflt^y  it 
Nil,    \i.rk  ulili/'-l   :  it   lilt    fijl-iI'mrTit   CI  ciirrcnr   nrricrs.   m  tjie 

business  will  continue  practically  wuisout  tnterruptioe.  Fctuporary  ot^es 
biv«  been  established  at  iis4  Alice  Street,  Oaklatsd.  Cal..  to  which  com- 
nuutcaliona  should  be  addreued.    The  Atlantic  Depaitroent  Is  as  formerly, 

141  Libtftr  Streets  New  Yotfe,  Ctmapoadtact  It  lelkitad  aad  tailattitt 

THE  UNDERWRITERS-  L.\B0RAT01UES  of  Cbtcago  have  start Mt 
their  factory  inspection  service  of  flexihie  tubing  at  the  foHowing  fee- 

lories:  Tl*f  \^i'hAT''4ct  Manufactiirint  Company,  ol  Sew  York;  the  .Ameri- 
can Circular  Co..  of  Chelsea.  Mass.;  The  Osbum  Flejcihle  Conduit 
Co..  of  Ilotiokcn.  N.  J.  Similar  i,ervlce  on  iinlined  conduit  is  now  being 
made  at  the  factorft*  ai  Ihr  .American  Circular  Loom  Co.,  of  Kenilwottb, 
N.  J.;  Enamel  Metal  Co..  rittaburg.  Pa.;  Mark  Manufacturing  Company. 

ZanaprlOa,  O-i  NailMal  Metal  Mo«ldii«  Ca„  Vmimm.  Pa.,  and  Saiety 
AraMrha  Cb..  nutbatt.  Fa-    Ftctotr  intpcetioe  tttviaet  In  eibtr  Haeo 

will  be  started  In  the  near  future.  In  order  to  handle  the  various  fac- 
tory inB|>eciions  to  advantage,  at  well  as  their  other  liboraiory  work,  tbe 
t,*nd,'T^'riters'  Laboratories  have  estafatUhed  branch  ofbces  iu  various  dlies 
.n.r<\'  have  represenlaiives  in  the  following  place*;  Chicago,  main  office 
and  lahoratory;  .New  York,  Bouoo  and  UtiSalo.  and  expect  is  Marl  brtncfa 
oiatt  ia  the  ncir  fotnro  la  fittaterg  aad  Schtaeetadp.  The  Wirt  la* 
HMtHaa  Mnaa.  aflUMad  «Mb  iht  UadaraiHtiif  Ltboraloitak  ia  aow 
atadttbtg  ficMqr  iiii|ifftiail  aerriee  at  Ot  tibiMltltiawitl  af  tiNMtr 
attiHifBttwitia  of  fftAhcf  aootftd  trita. 

XATIOJIAL  BRAKE  &  ELECTRIC  COMPANY,  of  Milwaukee,  Wii.. 
has  issued  an  anitoiincrment  to  the  trade  as  follows;  "Tlie  plant  .nnd  other 
assets  of  the  National  Electric  Company  were  this  day  formally  transferred 
to  Oic  \;»ii;::tsl  Brake  it  Electric  Company,  a  corporation  of  Wisconsin 
with  a  paid-up  capiui  of  |i,«sv,imk>.  The  new  company,  at  aoccesaor  of 
the  CMtttatta  Eagiatitiat  Cenvoap  aad  the  ^fattDaal  Eleetrk  Cttwaar. 
trill  eaadeiM  to  attaabcuira  air  brabta  aad  cleelricti  aneluBcrr  with  ex- 
tended facilitie*  and  abnndaut  working  cipital.  In  soliciting  a  continuance 
of  tbe  patronage  with  wbkb  its  predecessors  in  the  business  were  ft- 
vr.ftt^.  It  tskes  pleasure  in  assiiriitf  prArnrt  ;ittentfctwi  to  orders,  superior 

\^DrWmailihi7'   ai:i!   rt  .i-sonali  V'  .\ ,  ;i  '  icri^   in   the  manufacture 

of  motor  driven  air  compressors  and  in  the  adaption  of  air  braitca  for 

claetik  tnttlaa  tenlta,  it  prtpttta  to  tiahitalit  itt  itaderabip  by  ^ 

deoelepoMBl  af  tiniMOred  deeieea  to  meet  the  attr  etndltieat  duo  lo  the 
IDOre  rxncting  demands  of  the  present  <Uy  trade.  To  facilitate  promi>t  a1- 
ICDIion  10  all  inquirin  referring  in  ptices  and  sales  of  its  product.  Ihe 
grneral  sales  oAce  bu  been  localcd  tt  Mo.  519  Fittt  MaHaiMi  Bank  Bofld- 
ing,  Chicago,  in,  tAtfo  all  •trmptadeaat  rafetriaf  te  iiait  ihoaM  he 

addressed.*' 

THE  sr.WIiAKii  l.iJ.i.  I  UK  \\  U'l  iKKS.  formerly  located  at  iio-ijo 
New  Montgomery  Street,  San  Francisco,  have  o|icoed  a  permaocat  t^ce 
in  tbt  Adat  BaildfeiSi  «  la-Maqr  trtproof  bnihUap  at  604  Miitiaa  Siftat, 
where  tbep  have  leeted  eSec  fooai  ceaprWaf  oaeJulf  the  fcoond  floor 
and  all  the  bascitwnt  for  store  rooms  and  are  now  in  a  position  to  fill  any 
and  all  orders  for  electrical  siirrlies  with  their  usual  promptness.  Mr, 
H.  C.  Thaxter  has  zsaumed  the  mannjfiri-il  nf  this  concern  and  with 
his  usual  prontlness  has  chosen  one  "i  ilu  liri*  I- -:.^r:l:I:^  m  the  city  for 
the  Dew  beadqaarlctt  ul  the  brm.  whose  many  frienda  will  be  pJeaacd 
to  lean  that  Ihep  have  a  large  ttoek  el  aafpUet  oa  htnd  ready  for  latmtdin* 
deltverp.  The  conpiny  tliH  rtoiiin  one  of  Ibe  Icndiiig  eUctrseil  tupplr 
houses  on  the  ]'aci6c  Coast  as  We*lcrn  agents  for  the  following  Easiem 
manufacturers:  Simplex  Electrical  Co.,  Simplex  Electric  lle;itinK  Co.,  EleO- 
rric  Machinery  Co.,  Mechanical  .\ppliance  Co.,  Century  Electric  Co., 
,\nieiic*n  Vibrator  Co.,  Triumph  tlretfic  Co..  Wirren  Elec  Mf«-  Co,. 
Commeceial  Electric  Co..  Jandus  Electric  Co..  Lafayette  £lec.  Mig.  Co., 
Daiwta  Eltt.  Mir.  Caw.  Jeirtll  Ekcw  Jnttminent  Co..  DcVeau  Tdaphtae 
M(»  Ctw  The  Atlaa  baildia«  aniertd  coatparativelp  little  diaiait  frott 
■he  carthqnahe  or  Civ.  Tbe  wlndowa  irere  hnhta  aad  the  woodwotk  In 
the  ap^  iiailea  wa»  itoichid. 

ABNEX  DOBUE  COMPAMY.— We  ha*e  Hcdmd  the  Mla«iai  eapgr 
of  a  letter  aeal  am  hp  thai  atatpaap:  "Oatbiv  the  reeeot  8ta  Praacltco 
fire  we  suffered  •ame  load  oar  oKeet  aad  lhop«  bdng  butned,  but  we 
are  already  reraintng  buriaria  oa  a  latgcr  aeile  than  ever  before.  We 
hate  opened  temporary  ulfices  «t  »«i  i  Broadway,  .'^an  Francisco,  where  the 
hosineaa  ^<l  tl;i'  .  .'nipany  is  being  conducted  for  the  present.  We  also  have 
•  branch  office  in  Oakland  at  6b(  Bioadway.  We  have  now  under  con- 
siriKtiao  huge  mA  new  pcnaaaeot  tiMpt  ai>d  taartheattt  at  Scotatb  aad 
South  Streete,  ia  the  Potrero  DiitTict.  where  wt  wiU  have  the  matt  eott' 
pletcly  e<]uipped  works  on  Ihe  Pacific  Coast.  By  May  ijih  i>art  of  our 
manufacturing  stahlishment  will  be  running  full  force,  and  within  a  very 
few  weck^  otif  entire  plant  will  be  in  complete  operation.  Vs'e  l^i-jf  -n  the 
fire  some  of  our  ccrrr-pondrnce  and  driwings.  In  order  to  cti^.U  up  rur 
Ales  and  ittakc  our  recofd*  complete,  we  should  like  to  have  yt,u  send 
uB  as  soon  as  poagible,  copi**  of  tU  recant  camtpeadeaca  eritb  yon  that 
rcfen  to  work  wbWi  boa  not  beta  ekaid  «p.  We  thonid  alto  Vhe  to 
haire  copses  of  all  draaingt  and  Uoe  pehtM  tent  you  and  sent  by  you 
to  a*  before  tbe  fire.  Onr  orgmUlUta  It  Intact  and  wr  are  now  ready 
to  take  orders  and  to  carry  an  oar  bnliiKii  at  beforci   Yoor  efloru  in 

helpinfc  HI  to  complete  OUT  (Itt  trill  awilt  1M  aMtttUlp  tod  wHI  hO 
very  greatly  •ppreciatett." 
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XEW  YORK  I.l  NKEXHEIMER  STORE -The  Ltinkoiheimer  Com- 
pmy  oi  CincinriKfi.  <  •  ,  ilie  wrll-knnwn  manufacturer  of  bigh  (jthdr  fc.gi- 
BccriKg  spccialttrf,  faaft  f>{trttrd  a  wcII-cquipp<Hl  branch  »iotc,  at  66-68  Fultoa 
llNMi  New  York  Cily.  H»f«<i(orc  tht  Lanlmbnoirr  Conipany  main- 
M|h4  ■  maile  of  oAcrs  at  j6  CortUndt  Stmt,  through  whkh  lh«  wport 
Mde  ae  lfe«  MDcm  wu  iraqncMa.  Whtt*  <b»  Mil  !■  Hmt  Y«k  Otr' 
.nl  EaMcrn  Suae*  «<r*  ibb  M  s  tnat  oilMl  t» 


maod  neccttitatrd  the  ^irrniiif  i-f  a  branch  from  which  th^  «iipply 
houvi  lUMi  trade  in  tic  N>*  Virk  tcrnturjr  kO.ilil  bt  ;ii^:int;y  acCTiimo- 
datcd.  The  tailM  c««rlrou*  siiirntti'n  characteristic  of  tht  company  will 
be  found  to  prevail  in  its  nem-  ntabti^hmrnl.  Bdim  gflAilHl  fee  tb* 
of  the  Eattern  trade,  it  it  iu  endcaeor.lO  lUiiimil^M  Ifca 
kr  fMBft  ttltBtiMi  M  an  Mdm  M  4o  vWeh  h  feu  fow  «•  iHie 
tr  ■jwlBK  H*  Hew  Yaeli  feiMdi  MM*  lad  «qiriffii«  It  vift  » 

ttM  of  il>%W<V 
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I  NITKM  STATES  PATENTS  ISSl  Eti  NfAV  «.  tsx.6. 

i Conducted  by  Ro«enbauni  ft  Sinrkbrtdee.  Pat.  Attr*.,  140  Kauau  St.,  N.  V.l 
i».f««.  ELECTRirAI.  MEASL'RI.VG  IXSTRU ME.VT;  Theodore  Abl- 
■legnr,  WiUdraburt.  I'a.  A(.p.  Iilr»l  Sn-l.  10,  1904.  A  form  of  electric 
■eter  navins  a  uatianary  and  a  movable  «mI  which  are  ■*'tP'"H  rcla- 
HMfaf  M  MM  another  by  the  currcni.  The  laottoa  ia  eonnuiacicd  \a  a 
MNl^^rfaiSi  (fee  iaeet  f  wfeick  to  a«tNM4  aad  ladkilid  hf  a 

»l*.:n:.  AI  Tn\!VTI('  il'FH*   IN(  KKASINT,  DEVlrE;  Cfurite  Baehr. 

McKi-i'*;h  (I,  I'i  \[.|  Ir  I  s.-]  I,  (7.  1^1.4  A  tcif  rcKutntiriK  f.y«1c»t 
lor  rictlnc  ini  ilL.t«  '.\n..n-  .tr  t-i.t1  iirrw  .irr  c'ntt.in  l' y  -.ir.iitT  loa'l,  C'lfnitri*- 
ing  a  mc.tir.  a  ^."-:rcr  i  t  c-irrcnt  ttirrrh  t,  -n;  I  jir-oriiiti.;  mfan*  con- 
trollctl  by  tire  load  on  the  motor  anii  irfanRf  1  t,,  .Irif  jir  *hf  strength 
of  thr  mutor-tiel'I  when  the  load  on  tbc  mi.-lnr  aritunirr  i«  ircrtascd. 
iirjrf  If  mrfr;i-e  the  ^trenulh  of  uid  field  when  the  loa^t  on  the  naotor 
;tIJIUif.ITr   |fc  t|nrr»»rtl_ 

•i9.;y?.  ELKt  TRir  MOTOR  CONTRi>I,  S^  SI  KM.  Adolpb  II.  Daua.  Cbi- 
cano.  III.  .\|ip.  AM  Mar.  ty,  iv  v  A  muior  control  ayatem  for 
"(Mrrjiina  a  cutout  in  caae  the  ni  't  <r  .iimaiurc  brconwa  accidentally 
irrMtnileu.  The  aiiparatux  it  arranged  to  be  fe-naitive  to  llie  flow  of  a 
•mall  grounded  current  hut  indriiendcnl  of  any  Dormal  nuitor  current. 

ll»..-,-o.  SY.STIM  oh  FI,E(  IRICAL  DISTRIBUTION;  IVenjamin  G. 
Lanut^e,  I'lttihutir,  1:1  Afj"  ftlcd  lunc  jo»  1904.  The  combination 
with  a  -Ivnini..  eU .  I- ;i  ftij^hrne  ha^'tnf  a  sbunt  Hcl'i  mnKtirt  windine. 
of  an  au.xiliary  niachme  haimg  it*  arnuit;iTr  in  the  hrl<l-tnii<nel 
circuit  of  the  main  machine  *nd  it*  tieM  nt.i«net  wttujing  n.  .rttr,  re. 
lation  to  the  main  diitnbutinfi  circuit,  and  a  motor  fin  :t{jv:ri|;  wid 
auxiliary  machine  havine  its  armature  connected  acrooa  the  main  dia- 
iributinK  drcnii  and  having  a  ikuat  Cald-aaaaM  wfodiaa  aod  an  ap> 
(:«iinri  series  windin|.  the  aamMle  ClfCMll  MdM  BalOr  MBf  MIMaMd 
under  no-load  conditions. 

ll».r-».  OSril.I.ArilONE:  Wjjfrr  W  .Mrmir.  frtvidcncr.  R.  I.  App. 
nled  -Aug.  18.  ig05.  \  coriduui!:^  ;.r:Ki.  l)t;iitfrb  icroM  a  pair  of  car- 
*Mm  Hates  or  terminals,  and  in  a  ir-stnettc  lirUl  |noduceii  by  a  perina- 
iieiii  rnarnet  in  the  base  plate. 

BiD.r^-  ( <iNTROt.I.ER  FOR  SV-VCHRONIZING  SWITCHES:  Hath  J. 
McMihan.  ^(onessen.  Pa.  Afip.  filed  .Apr.  10.  1005.  ,\  two.armed 
Uvrr  h.»«  spriUK  connecteil  cores  for  a  jiaii  of  iotenoid  ma^nrt*  in  the 
I'^ii-^bi-s  of  the  different  generator  circuits.  Said  lever  control*  a 
*«itch  Irvrr  which  connects  the  gencratvrs  into  circiiit  at  the  proper  in- 
fant. 

•i».?»J.  ELEC  T  RK  INC.\SDEfiCENT  LAMP:  Willum  J.  Pbelpa.  IMrolt. 
Midi.    App.  tiled  June  1.  I9aj,    Detail  construction  of  electric  tamp 
a  normal  camlle  (xiwcr  and  a  dim  candle  power  6lainrnl.  A 
pkle  ia  dispiiseil  ntrr  the  ii«>al  central  nud  of  the  lamp  lo  as 
ta  ciit  out  the  low  candle  power  filament  when  the  lamp  is  screwed 
lishtly  in  place. 

•tf.au.  COMBINED  SASH-LOCK  AND  BURGLAR  ALARM;  Jaiaei  B. 
flfilic^  Brooklyn,  N.  Y.  ^^JUed  May  m,  ifaj.  An  anacMnM  for 
an  atdtaary  window  la*  «ft«inf  a  apeina  iltui  MOir,  Ac  dkplfee- 

airiH  of  which  when  lae  wbiaow  is  opened  cauaea  an  alarm  MU  to  rmg. 

Tbc  attacHmrnt  alwi  has  a  Ic<kinK  tyilt  tu  pre^-ent  the  window  being 
i'|>en  when  ilr.irr  1 

«I9.8«6.  ELECTRIC  BLOCK  SI«..\AL  KOK  KAII.WAVS;  Walter  E. 
Sand«,  Bri'oklyn.  Y.  Ap^.  filed  Mar.  it*.  190*.  A  blcKrk  signal 
aystern  specially  adapfed  for  plea«<ire  railri^ads.  Includes  a  ipecial 
conductor  or  trtiUey  divided  into  *e-ction*  and  s  brush  or  *hiir  drjiend- 
ing  from  the  cars  which  makes  contact  thcrew.th  to  close  certain  signal 
circuit*  within  the  car. 

«i!>.8n   IXITIATION  APPARATC.^;:  John  M.  Sicbctt.  PeWin,  111.  App^ 
filed  .Inly  .;4.  igo.%    .\ti  iniii.in  II  apparatus  baeinf  ndaOy  1 
shoes  uiiK  conil.ictina  »oIes.  and  conducting  itn|ia  for  CB 
circuit  from  the  iniiuction  coil  to  the  shoes. 

$19,8:5.  ELECTRIC  REGENERATOR;  Joel  C.  Slaughter.  Dillav  T-x 
.App.  filed  ,lul^  j8.  n>Dj.  An  electric  generator  cimprising  Iwi-  ot  tn  j;r 
induction  cni.s.  and  a  condenser;  the  delivrry  end*  of  the  primary 
»irc'  of  Mipl  iri[in::ii  n  coil-.  l;.*-ing  tortnccled  lo  iIk  rrd*  of  the  sec 
ondsrv  roil._  aii'l  tor  ulhcr  riiijs  of  ihc  pfinisry  ii  lU  adapted  to  be 
elevirrcilly  connected  to  an  alternatinc.currenl  generator,  ana  the  other 
end*  of  the  virc  teniot  Ibc  Mcandiijp  aailiw  feint  •■•■''^4. •*<>' 
nection  wilh  the  coadenrinnlalca  «f  the  cOfldmaer,  aafeaMMiillr 
deacribed. 

»t9JM.  SYSTEM  Of  MOTOR  CONTROL;  Harve  K.  Siuari.  Wilkinstnii*: 
Pa.  Am.  iM  Jan.  as,  taoa.  A  rlieoalat  arm  moves  <>vrr  cireulariy 
arranged  coniacla  ao  aa  lo  cut  in  and  ont  conlrolling  resitiance  for  the 
aMMM.  The  rheoaiat  arm  b  moved  by  worai  ttpon  tnc  shaft  of  the  coa* 
inflina  or  pilot  motor. 

SltsBaa.  VEXTIL.\TlNr.  MEANS  FOR  INCLOSED  MACHINES;  Egbert 
It.  Tiagley.  Pittsburg,  Pa.  Apfu  ttfd  Mir.  IT,  '90S-  A  system  for 
venillaiinc  enclosed  generaton  and  motoei  ta  preeent  aoccaa  of  moi*. 
ture  laden  air  fKirn  the  engine  room.  etc.  Hag  chambera  in  which  the 
air  circulate*  l>efi:re  it*  pa«*age  into  the  motor. 

8iO.*.n  f.LF.CTRR  SWITCH;  Allen  A.  TirrflL  Sehcoecudy.  N.  Y.  App. 
filed  Dec.  it,  uol.  .\  form  nf  snap  saritch  adapted  to  lie  secured  to 
the  ceiling  and  having  mean*  for  indicating  the  cimdition  of  the  switch 
rclatiie  10  the  respective  circuit*.  For  this  purpc^se  the  switch  haa  an 
indicator  proiecrmw  ffrooRh  the  cover  o,  .is  (o  show  the  pi-isition  of 
the  switch. 

Sio.Hjj  snap  ELEi  I  HH  SWITCH.  Allen  A  Trrrill.  .Schenectady.  S.  Y. 
.■\pp.  filed  St|l  1.-J04      .\n"l'-i'r   fi  tir   o(  .nap  twitcts df lljlird  tn 

be  placed  rn  n  crtlinK  and  operated  hy  ^  dr|M-ii  ting  cord  or  rilla.  Ba* 
lates  to  details  ef  the  operating  *pruig  iinii  detent*. 

Si9,ilj.'.  SYSTEM  OF  ELECTRICAL  DIS  I  Knil  1  Ii  A  To^epli  :  Wrod- 
bridge.  Philadelphia.  Pa.  .^pp.  filed  Ay  11.  lu-i  The  comiunatHtn 
of  altcmatiiic  and  dfrectscarrcnt  circaila  havin(  an  appropriate  con- 
««r«cr  aaciaBedy  gananlid  bMMtn  lhaia,  a  baMerr  and 
ayaratltwy  ama«t4  in  icipaei  to  ifec  «rgct«nncnt  diicnit,  a 


iii9.9tt.  REGULATtOK  OR 

CHINES  OR  ELECTRIC  .MOTORS;  Charka  P. 
Creusot,  France.  ,App.  filed  Uct.  ti,  1904.    In  a  d; 


bu.b  And  leadmit-i 


«ith 
of 


renlator.  and  aalcnoids  interposed  in  die  fgaataMrdicyittaf  Aadbngt 
and  altematint  aysicm  and  opcraitTe  arraaflad  la  reapcct  to  the  Bdoatgr 

regulator,  aabstantiatly  as  described. 

819.871.  IICRGLAR  ALARM;  William  N.  Fawcett.  New  York.  N.  Y.  A|>p. 
filed  May  i»,  lyoj.  Details  of  a  buraiar  alarm  system  including  con- 
tacts .  r.  ihr  viirioui  doors  of  a  hoiMuif  aa  aa  lo  ' 
any  ilnor  1*  moved.  Special  circnita  art  ptwvtdeq 
dcM.r  of  the  seriea  ia  the  one  moved. 

CONTROL  OF  DYNAMO  jELjg^g^  1^ 
>  dyaanM  ai 

ulator,  the  conibinati'on  of  an  arinature.  a  pivnility,  at  — . 
poles,  a  plnraHty  of  pole  extrnaion  pieces  in  rows  intermediate,  aaid 

magnet  poles  and  arinature.  guide  means  (or  said  eslension  pieces, 
and  a  rcvoluble  sup(iorting  frame  for  each  row  .d  siiui  pirces. 

«19,»35-  ELECTRIC  INCANDESCENT  L.\.MP;    Ciil    Schub<l.    \  ienna. 
AustrU-llungary.    App.  filed  Sept.  as,  I'l  'i     Tl.r  cumb  nsto 
iiKandeacent  electric  lainp  having 
bridge  at  the  '  -   .  -  . 

a  free  apai 
the  outer 
space. 

8ig.97i.  ELECTRIC  MOTOR  AND  GENERATOR!  Jalm  F.  Bedt,  ^ewo. 
IU.  .^pip.  filed  Mar.  1,  190].  The  combination  wUk  BB  armal«re-bwiy 
prDTided  with  a  circular  setie*  of  notches  or  windinf  recesaea.  of  9 
lap-windlna  arranged  upon  aaid  armature  body  aiul  engaging  said  re 
c«*ae«,  aaid  winding  conaiatinc  of  eircomferentially-eatcnding  rcla 
lively  ahort  and  lona  coUa,  aagb  f«e«ia  being  owafad  by  a  plnralior 
of  coila.  of  which  the  short  CiHl  fMend  dicrefoom  each  wn  " 
next  circumferentially  adiaCMtt  lunn  while  the  longer  eo»  > 
therefrom  each  way  to  other  more  remote  rccetse*. 
KiS.iias.  ELECTRIC  DENTAL  Fl'BNACE;  Daniel  G.  Stelnecke.  .New 
York,  N.  Y.  App.  filed  .May  ij.  190*.  In  a  furnace,  a  baae  having 
electric  contacts  forming  lerniinals  of  an  electric  circuit,  atandatdt 
secured  to  the  hntr,  a  casing  open  at  ita  top  between  aaid  ttandards,  a 
metal  cylinder  resting  m  the  open  end  of  aaid  caaing.  aaid  .cylinder 
being  fined  with  refractory  material,  and  said  refractory  tnsterial  beinc 
provided  with  a  central  opening,  a  muffle  in  said  eenlral  opening  and 

-   -  ■   ^   ,  _  .T^-  -T  ...      ^  muMt  and  termmaung 

ielty 
the 


tiom  of  the  laaa  10  iupport  the  outer  wires  focmiljc 
lacn  dM  airf  ol  tbi  ta^  and  hridga^  the  Joint  l»wsr>«a 
aad  dM  taaHnriB  irina  tabg  oaMiaoCfai  hM  free 


ta  dM 


an  elcetrie  bcatiM  circuit  in  the  walla  of  aaid  mvlBa  and  lermma 
baae,  aaSabnliany  aa  ImilliJi 


!ir<,,»ji  PROCESS  OF  RXDOaiRt .CALCIUM  OXIDs  Tboua  1.  WU- 
son.  New  York.  N.  Y.  Afp.  SM  JUB.  i».  i8«4.  ."Blwa^tgerHirt 
proves*  of  rciiucing  caMwB  onio  Sjf  the  actwn  01  cuaOB  maimliigiea 
therewith  and  the  heat  generated  >y  an  eleeuw  aia,  WtUCt  conaasta 
in  establishing  an  electric  arc  between  auiuble  pdea,  iiglwgllliig  U»e 
arc  within  a  charge  of  calcium  oxid  and  carbon,  reducing, portiona  of 
the  cliarge,  accumulating  the  product  into  a  maaa,  lliereafter  empHMf- 
ing  said  mass  as  one  pide  of  the  arc  and  mainUittillg  the  arc  aa  to* 
the  mass  accumulates  by  gradually  moring  one  of  the  poles  of  the  arc 
keeping  unreduced  portioni  of  the  charge  around  the  arc,  thereby  re- 
mining  the  heat  of  tbc  arc  and  concentrating  it  upon  the  worlt  to 
be  done,  and  sulrtlantially  excluding  the  air  from  the  aonc  of  redisc- 
tier,  and  iiennilliiiu  the  escar*  "t  tl>e  gases  produced  by  the  reduCUDO, 
SJ0...40.  IIATTI.KY  P1,AIK,  l  u.  en  11,  Kay.  Oiicigo,  III.  App,  tied  Au| 
19.  :^..^4.    .•\  barter V  ;t:-.te  comprising  end  hart, 

bars  provided  wilh  i,  s.nes  of  rearnrar-"- 

cf  itrips  estrm'.tr.K  -11'  ^s  the  op|H 
gcred  relation  ro  each  niher. 

»*o,04i.  MEANS  FOR  A(  TCiTlNG  SIGNALS;  Anthony  P.  Ferdinand, 
Milwaukee.  Wis.  .^^  |i  file<l  Sept.  8,  190J.  An  alarm  fi'r  iiidlcjitmg 
when  a  pneumatic  lire  is  dellaled,  The  lire  has  a  push  rod  incur- 
porated  therein  which  is  moved  to  close  an  alarm  circuit  by  contact 
with  the  ground  when  the  tire  1*  not  fully  blown  up. 

Kjo.oar.  DRY  BATTERY;  Charles  I.  Hirlimann.  Fort  Lee.  N.  J.  -App. 
filed  May  a},  IMS-  A  form  of  dry  baiiery  which  can  be  recharged  or 
renewed  aa  often  aa  deaired.  The  carbon  element  is  hollow  with  longi- 
ladiaal  deia  therein  and  contains  a  predetermines  I  r|uantiry  of  Ik|iiicI 
«ldlaal  aallaUe  to  the  need*  of  the  cell.  Ia  order  to  rechatic.  the 
battery  It  ia  merely  necessary  t,,  remoTC  a  atopfier  and  fiU  ihr  ..ithon 
clement  with  reancBt  and  then  replace  the  stopper.  The  reagent  urad- 
ually  soaka  into  OW  alMoelient  material  of  the  cell. 

S.io,o<ij.  SELECTIVE  TELEPHONE  SYSTEM;  Noble  S.  JleKlnsev  and 
Aaton  R.  Ndaan,  SaaantrUle.  Cal.   App.  filed  June  15.  1904    A  selec- 


a,  tlL  Aap.  tM  Avm, 
a  aeriea  af  leagftadinal 


aaoeeted  to  the 
the  meunic  la 


serie*  of  teJejiboncs. 


when  the  meutllc  lalUac  circail  »  cio< 
arirea  at  lb*  reapccdve  tohrlionM  of  the 
for  caatroMtag  ««  idcpfaem  and  tMans 


Uiic  wires. 

rcsislaiK-r  therein  to  kill  the  groand 
circail  is  clo*ed,  hrideej  U-twecn  the  liri- 
systero.  mean*  in  each  linitKe 

_   at  each  telephone  for  c.niiert. 

..~Oth^liiie>iafrn  wl&  da  •nw»^  wiscrcby  all  the  hrKlKc*  are 

 |„  BiaKlpIn  ^  a  gliggll  HnSinll  tia  Unc  wires  and  ground,  luh 

Mandally  aa  dtigtfcid. 
8.0,064.  SEI.ECTIVE  TJEUOmmSi^lMIe  S.  MeKinaei  «"1  A"'"" 
Nelaon,  Susanette.  oSr'AvP-.^.P^  "^-J*"*-       ,*  J 
phone  syiiem,  a  |i«rly  Una  af  tdriek  eaa  wire  iroonda  ai  central,  a 
rcalaiance  di^  at  Vrntral  tbM  tbat  .«  "J J»iJ/"«  V'f.H^ 

in  Ibe  miem,  mean*  for  connaediig  at  efMrd  the  othtr  wire  of  aaid 
line  widi  the  1 
aelector-magntM  at 
and  aaeana  M 
as  described. 

rWEL  SWITCH  AND  CUT-OUT:  John  H.  Trumbollj  PlatnriUa, 
Conn     Ai  p  tiled  Miy  J*.  Kjna-    Oetnila  of  a  cut-out  hanng  a  iBU* 
•    ■     ■    ■     ker  and  an  automatic  circuit  breaker  fo* 
RcUica  pwdealatly  to  the  dctaito  •(  oon* 


>rr«8imidlng»ira<3'm  otbCT  parly-liac  of  *esystem. 


Kjo.i 


ually  operated  circuit  breaker 
dadtd  an  th*   " 
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»»t.,oj)a.  MINK  GATE: 

filexi  Mar,  i'-.,  ir^ot.    A  uatc  is  provided  acron*  th 


Newton  K.  Bowman.  North  I.awrcrici-.  O.  App. 

trvk  at  tile  entrance 

to  a  minr  which  Kate  i*  iniTniatly  el  ^^cij        ipritiK  cnnrclii'ti*     Ah  the 
car  Apjirtiache*  it  lieitTc^ir*  rrrtJitn  nicvlianical  cunnectiuii*  whicli 
plMC  the  gate  *Dd  jirovidc  •  continuant  Ifollcy  coiiiluctur  ioi  the  car. 
••O.IU.  WATER  PURIFIER;  Frank  B  Hilton.  Ntw  CatOt,  Pa.  App. 
Sled  Mtjr  Jl.  190S-     The  water  it  nwij*  10  plat  IknufB  •  r»tricted 
•|iwe  bctmen  electrically  charted  plato  conceairlciJIjr  arranged,  by 
irhidi  the  water  i*  purified  and  •tefiliied. 
S(e.ii9.  AUTOMATIC  ELECTRIC  CIRCUIT  CHANUEK  OK  SWITCH: 
Frcdcthk  T.  Kin.  Denver.  Cd.  Appi.  filed  Feb.  is,  1*04.   A  aotcnoid 
luu  >  TCftleatly  MwaUc  core  cwryiiis  •  iwhch  Uide  ind  htvlng  caia 
mcwu  hy  which  the  awitdi  blade  ttimt  through  90  deg.  at  each  actua- 
tion ana  thereby  complete*  one  of  twi)  separate  circiit*  alterrately 
«30.I43.  R-MIAVAV    SI<,NA!.IM.    ANU    >A;)  .\     S^SIKM    AM'  AV- 
PARATl'S;  lieorst-v  il_  Scbteil}<-i,  Kuubaix,  France.    A119.  61e4  Nov, 
M,  i9'^4.    .\  coni[>lcic  railrL'ad  sif(nal  a/atem  iMuriiw  eoBMct  c 
alif.K  the  track  fur  autuniaiic3:l>'  blmriat  lfa«  whiMie  U  dw 
ijl  case  It  i'.i»>e5  a  ilanjfer  MBiiai. 
»jn,i6g.  RESIi\.\NrK  (  IHi  t  n  :  (,e..rK  \<m  Arec.  lierMn.  (German).  .App. 
filed  Oct.  .i.  3i>i;      .\  Tc^i ir.;ir.ri-  circuit  C'-int jininK  a  coniluctor  conMsl- 
ing  o(  a  ),rrii;ileil   wiie  omn^Y*^!         »  iil-.it.ilily  of  ininiiatej  s-trandt 
the  conductue  material  ol  racn  ttraiiif  tieinic    r  tinr.iinrier  ur  lc<«l  te 
diameter,  xubfttantially  aa  dencrtlvd. 
«ai>.i?«.  TF.I.Kl'lHtNK  SVSTKM:  Charles  I,.  lt..yce,  Detroit.  Mich.  App.' 
Sled  Mar.  ?. 

switcfabojird  apparatus,  of  a  line  relay  in  i  main  icIciihonr-Hfcttii ;  « 
iupcrriiory  ^ipna:  aur-cLatc il  with  a  xw itch  cord;  a  local  »U|tpT\'ift«fy 
circuit  containi.'ii;  ^aid  viriiiiU  an  rr.ixiliary  relay  with  a  winding  of  hign 
r^■^i5ta^^;c  alan  irxii:  !'-  I  i-i  supervisory  circuit  ti>  reduce  tnc 

surniith  11  f  current  i  lie  rem  an.)  (.ircviMit  (tie-  i.'|<<Tj)'.n.in  cf  -aid  viitnal; 
and  a  shunt  ur  *hor(  eir<-uii  fmin-i  ii  [-n  in.ti  o(  la  ah  ri-Mstance 

windmg  lr«iitiit{  throtigli  ci-intJicu  uf  said  Imc  relay,  and  ctmuolli-d  hy 
sud  line  rrUjr,  lo  cut  out  aaid  portHm,  and  prevent  the  ditpl^f  of 
nid  giienSwify  eifml  when  said  rdagr  i*  aacsaicd,  and  to  leave  nM 


81  V.  rt'i*'.  —  hli-Hncal   Mt  ai ii  ri:i^  Irnuuintcit. 

portion  in  said  circuit,  Mhin  I'ite  >Mnie  i«  cxcilfd.  flubiitaiitUlty  as  de- 
scribed. 

«io.i«6.  pF-vrt  r.  r-<tH  t  ovkh].\<;  and  i-uorKCTiNO  chak(;kd 

RAILS;  r.u».t.ivc  Y.^rnoli,  \ru  V  itL,  N  N  .  Vcp  fited  Nov,  .25.  1004. 
A  form  of  homing  for  thtri  r.nl  cunlnil*  hjvmn  .1  \'  shaped  I'-rt 
which  is  hinged  a^  to  n.iti.i  t.-.tv  the  rii-  and  in  jin 'trctins  relattJii 
Oicfcwilh  under  normal  conditions,  hu:  « hich  can  be  folded  back  to 
inspect  or  repair  the  rail  when  desired. 

<a«,i87.  AUTOMATIC  EXCIIANOK  SKI.Kt  TOR;  Claude  D.  Enocfacs.  La 
Croatc.  Wis.  App.  §led  Oct.  16,  lo^s-  I"  a  selector  for  an  nirto- 
■latic  tetrpbone-rxehariKe.  the  C'-'tnbinatioTi  with  a  rtilatably-itvviinteil 
ralchel  wheel,  of  a  Mej^piriK  atid  a  rrtaitniiB  pawl  (or  coiUfMlUng 

ibe  rotation  of  said  wheel,  and  an  i-leclronijiirnrt  havint  a  iiuick  actinc 
armature  and  an  armaiurr  ixiAKrAnin^  coni>idrrahle  inertia  for  conirolt 
iog  the  opcratioi)  of  aaid  pa«U. 

isMii.  ELECTRICAL  CONNF.dTON  FOR  >\\  IT(  HROARDS;  Habcrt 
KraMi;  BrpgUyn.  N.  Y.  Ar>r  til^  Juty  ->.  )<><'j.  The  tomM  fm 
maam  wnk  •  mhcbI  Mud  and  the  connection  hat  a  corrcapoilinngly 
coneol  receaa  wmsb  ti  cnfaged  opon  thr  stud  by  a  machine  screw  ao  aa 
to  be  Inmd  fatla  firai  uglfCineni  therewith. 

Sao^^  EXPLOSION  TURDINE;  Augustui  L.  Moaa,  Sanduaky.  O.  Am. 
filed  Mar.  17.  tqoi.  A  duHraai  of  drcinla  Cor  cauains  fareik  apOTlc  If > 
nltton  in  a  plaralitj  of  cyuidafs  whkfc  lira  iMiwuii  imtrolw  foc 
drivititf  the  turbine  wheel. 

«ao.2«8   PKTKCTCR    FOR    KMX  TRf  >M.Nr,NETT(:    WAVES   OR  THE 
LIKE :    Kaenar    II.    Kcndahl,    licrlin.   t  itrmany.     Aii[>.   Me>l    A  pi.  'H. 
t9<  5      Iti  .ti  pir.-i'iiD  <d  tlu   churactCT  dcwrrilicd,  the  combinaikiii  with 
nil  .  i< .  If  .iivn;  r.-T.tirt.  Ml  iiH-aM  foT  wviDg  itic  SMM»*<iierK7*caii- , 
iiuMi  K  ,-:-\<tv.  >-  i^riiT      ^.Ud  4eMe«or  MepfMeiilly  of  tbt  ciwriir 

cnii».ttiiii.H   iitMj.-f-f  iir*.   !li*-f  ei-l 
8.>i.,4f.t..  1-  l  M  I  KIl  IM)I<  \T<iR,  \\  il'tan;  ,\    Ki dv  ui  >f.. 

Olhk.-.sh.    U"iv.      Apf.    t'l'^d    McC      li,    I'V.  Itlr    tllo..;:IKl,'-.    .d    |hc  ».MI.:h 

ixisitt  arr  etlecti^c  tu  cIl-w.-  separate-  t'srcuilK  lhrou«h  a  [>iii  "f  magnet*. 
The  ni-iirncts  arc  ftT<rctivc  to  roovc  a  semaphore  ami  or  exhibit  Mgual 
lam;<s  at  a  station  tn  the  path  of  the  tra^n. 
Saa\i«So.  TROI.T-EV  STAND;  Warren  W.  AnnahV.  T.rand  Rapids.  Mich. 
Am,  filed  Tan.  ^t.  lOOS*  A  iTotlry  pnlc-  rttrirvinft  device  which  is 
oify  Ofteraiivc  in  cue  the  trolley  ^*<>]v  i^  aU'Ut  tn  strike  a  Kuy  w:re. 
A  wito  U  stretched  in  front  of  tbc  pole  when  the  latter  leaver  the 
IffOllty  eenductor.  and  if  this  wire  encounter*  an  ub«truclton  it  cnovea 
ft  trip  tvhich  lowers  the  pole. 

 ELECTRICAL  WATER  HEATER:  Williatn  A.  Brown.  OakUnd. 

Cal.  App.  filed  Apr.  6.  I90S-  Tbe  resistance  elOMMit  la  ■apporied 
Within  a  perforaled  eaalnff  through  which  the  water  dicvlUct.  The 

T<^«i«tanre  demrnt       rilihed  or  enrniftaled  for  the  pumoiC  of  luving 

it»  hral  more  cfficFiiiily  conducted  to  the  water. 

Bio.xti,  OUTLET  OK  JCaVlTlOX  ROX;  CUrrace  C.  Sthky.  Pirrth  Am- 
hoy,  N.  J.  App.  filed  Ucc.  ii,         A  foem  of  junciioo  hox  adaiNcd 


teen  CO  pmvtvi  wncn  can  no  am  w 


to  receive  mouldines  which  are  specially  formed  of  sheet  metal  IW 
part*   arc   arranfred  to   be   fastened   together  by  rr.etathc  eir*  on  thC 
sheet  mrtal  mouldings. 
8JO..V.:    ELlKtU    EOR  CONDl'lTS  EOR  ELKCTRU    WIRES.  Clarence 
C.  Sibley   Perth  Amboy,  N.  J.,  and  G«or|C  A.  Luta,  New  York,  S,  V. 
App.  61ed  Oct.  aj,  l«0|.   RalMM  i  * 
ularly  |n  an  elbow  or  Oomei 
varying  anitlrs. 

Hao,33;.  SKWENt.  MACHINE  MOTOR:  Har  dd  R  Wc^tmftf.  Rivrnide. 
III.  Apii-  ci-i'd  A-.iK  17.  lyoj.  Tht  itmic  ni'-tor  i--  **ivcled  or. 
trunnions  and  has  a  [mllcy  or  driring  diK  with  a  curved  face  concentric 
with  said  ;ri:ntn<'nv  Hy  thil  HIMIglHWII  ibc  inoMv  it  cSflOiva  It 
variuuB  anj^-.ilar  p<>>*9t)''i-ft  upon  lli  IIWntOQ  tnilpMI^  The  tftOUtiHun 

««fti^^viiSilNG  Ajidma^  Mtir  Yort;  N..  Y. 

AM.  Ikd  Jme  ss,  im.  A  mreritt  awhch  fcr  okvalen 


SSSS^  •toit  hiftoc_Mifc»  mtmt  ihiMnhf 
nwMnhipVf  mmI  cooperaiuii  utth  olsiloMry  conlMliia 

ELECTRICITY  METER  FOR  ALTBRKATrNG  CCRRENTSt 
llcrmana  Aron.  Cbarloltrnburg.  Gefmaoy.  App.  filed  May  ay.  lfiM» 
Hu  the  ordinary  4iN  clonait  aod  an  «lecironiac»ct  with  •hont  eoib 
thmon.  A  Mailt  aeriea  coil  la  arrangnd  hctvacn  the  poira  of  tbe 
doetroniagnM.  TIk  «o«ntna  faparM  hy  thla  rotithrc  field  to  Hit 
4iae  la  proportional  tio  tt«  catrgy. 
»je^4«-  VAPOR  ELECTRIC  APPARATUS:  William  R.  Burrows  X«W 
arh.  X-  J.  App.  filed  Mar.  10,  1905.  A  Iraiifiblc  ve»»cl  having  a  law* 
ing-ln  ciHiducior.  aaid  condiKtor  conaisttng  in  part  uf  platinum  enh 
bedded  in  the  wall  of  aaid  vcaael.  aaid  condurtnr  having  another  part 
consisting  of  non-amalgamating  metal,  and  a  body  mercury  suf- 
rounding  said  last-named  part  and  cuntacttng  therewith. 
8ao.Jto.  SIGaNALlNG  SYSTEM  FOR  TEEErilONE  TRUNK  UNES: 
Mcrritt  S.  Conntf.  Chicago.  111.    App.  filed  Apr*  9»  looo*  Th* 


nation  with  tctcpliofte-liDe*  and  a  trunk-HiM  for  wlSmm  thca^  of  a 
signal  in  the  tnmk*linc  and  a  aoarcc  of  current  in  a  nridse  thereof 
at  one  terminal  slatian;  a  repntiaf  coil  at  the  other  terminal*  Mid 
trunk  line  being  severed  and  having  ito  acvered  terminals  united  through 
the  m  indings  of  the  repeattng  cosf  to  form  two  conduciivt  ty  acparated 
but  inductivrly<ontinuous  circuits,  and  a  higlwrsistatiee  •^ign.;d  « mtrnlh 
intt  tniignrt  in  the  potlinn  of  the  Irunkdine  leading  to  the  t'>r>.t  ramed 
oflivr,  the  wid  resiiitanee  being  sufltcient  to  prevent  the  oiierieirTi  'il 
the  signa'  in  the  circuit  therewith;  a  source  of  cjrren:  air i  n  r ' "ly 
iua«rnet  ill  the  other  portion  of  the  trunk  line  ad;iiited  far  c  rr-f  c!  . 
with  the  called  line,  and  a  »hiint  the  hieh-rrti-ijitice  sigTialirm  *  or. 
trolling  magnet  contrullrd  bv  -laid  f<I«t.  a%  drH)-rtlic<!. 
Kjo.j<vf.   MCETIPEE  UlIiHOAKD      I  ok       1  KI.KPHONF.  EX- 

CHA\01-S;  Mil..  G.  KeUtjgK.  Chicin"-  I"  ApT'  tied  Feb.  ly  189J. 
In  .1  irlrphonc  rvchange  t-yslem,  twn  liii-ii'lu  ur .  u:t  lines,  each  per- 
riianntiN  v  ln».r.1  at  the  crntral  office  ttir  ,i«n  t-Tc  'i^lue^  of  a  palanitd 
ralEan  It  uncial  <>i  ajid  the  twi>  lines  tempi  rani  y  itchfd  t'>grlheT  far 
convcTsioa  into  a  single  metallic  circuit  with  Ibc  atn  'incialori  cno- 
nected  so  as  to  respond  to  the  saine  pi^Ufity  of  vmreiir.  m  1  t.itihiiistka) 
with  a  clearinfT -."Jt  anniiticiator  in  a  Nriditc-  <-r  cixs*.  connection  t.>  ta:4 
metallic  cifL-ml  «tid  re^pondina  tu  a  nimiii  if  th.-  I'thcr  polarity, 
calling  at'^d  < oiititii-itator  apparatu.i  at  t'a<.h  ;.ulj;-.:ribtr3'  ^Ial:l'^.  ti  lenj 
at  will  i:.i:iing  ctirrrnti.  of  either  polarity,  and  an  operator's  cord  sy»- 
tem  including  iiiu^s  and  a  callinf  genarator  adapted  10  Mod  10  Um  a 
current  of  i-jch  rvOarity  only  CO  iMt  ic  cpirano  the  Hnc'iMmarialafa. 

subslanii.illv  as  set  fir  th, 
S^3.3<..i   tnM>V:NhLH;  U.ilut  W.  Massic.  Providence.  R.  1.    App,  filed 
M:iT.       T(ji.<     .\  form  id  cniidrti^er  having  plates  with  tin  foil  coatiogl 
and  ftiidablc  rotls  by  which  any  desired  number  of  tbc  platea  may  oe 

VAcZfiniP  T&B^  &b^la¥or: 


DmM  HcF.  Hoort.  Kcrolt 


Sri*ii;i;   .M.ichinr  Mi.ti>f_ 


ronsptant  in  vaciuim  tiitie  illumination  sysienis. 
it  )><rMU6  plug  of  carlton  is  noroMlly  aooM  kg  1 


tt.iry       di^pl-aced  by  (be  armatngia  cC  lb 

CilCIUl 

,ttitoitft  retiiiire  a  lese  vacuom,  _ 
8M..t',j.  VA(  I'l'M  Tt^DE  RECULAXOKt  DMltil  W*!^.  Vo9" 


of  the  ahove  de- 


.  ,  RECULATOKt  DMriH 

N.  1.    App.  filed  F«h.  7,  tfoi.    CMgfg  th*  ■ 

achtie^  apparatui. 
ij.4«o.  PLSH  BUTTON  ELECTRIC  SWrTCIf:  Wniiatn  C. 
llackmnck.  N.  J.    App.  filed  Am,  ti,  1906.    A  uiap  iwiua 
two  awitck  clcmrtiti  aikd  a  pair  «f  paah  butiana  which  tenuoa  g 
10  mmt  dM  fwiick  demrntt  ibrapOr  >•  <P«>  tlx  ciMni*- 
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NOTICE  TO  ADVBRTISeRS 

C^ui«ci  qI  advTTiiaiBt  Mn  ttoutd  rrack  ikl<  oflW*  ira  da]n  to 
of  data  01   iuur.     New   a<fvrrt)>*mcr.ti    uill   frf-   jccepird   up  to 
Monday  for  (he  laixr  .U>r.|   -i:,  r'i^y  1 


ccrjiird  up  (o  neon  of 


0/  thij  usu,-  ,<<  ihf  ELttiKicAL  World  io.ooo  c^Tfics  arc  frimed. 
Total  firculaiioH  for  1906  to  dat€,  399,000,  oh  avtragt  of  ig^ooo 
per  wedt. 


NEW  YORK,  SATl  KDAY.  MAY  a6,  1906. 


CONTENTS. 

Editorial  _ , .  _   m^i 

Tht  A.  L  £.  £.  Mecttof  at  Milwaukrc   I0t4 

Froiramne  •<  Ibt  N.  B.  U  A.  CtimMm  0614 

Annual  Mattiot  of  Ihc  ladiana  Iad«pmd«M  T«lt|ifeeiic  Aaanctatnm  10*4 

The  SoutliweanTa  Ekdric  and  Ca«  Aiaoriatioii  CaawcMloa   I0<4 

Finiirra  on  ikr  Tolcfhaaa  Crimii   loCj 

Kifiir's   Kivfr  Po««   F.nirrpriK  in  Califurnia   loM 

BiMv'klyi;  ,\iiii:ir>'  ^._i<-iKr  l^rfercncc  Library  .....,.>..  1067 

Elmridty  in  Market  Gatdroing  ,  ,   toCy 


Qinal  Nr*s  and  ItMa  

Plant  of  tbe  Mkr't  TtA  Hydro-ElMrie 
Refractory  Materia]  for  EJectrie 

SelfStartini   SinglfPfeMi  UoMr  

Simtilr  Circular  QurCM  tew  Of  IIIC  Ia4«C<lM  MMM.  Bf  A.  S. 
McAlUalcr  ,  ;  

Vcraa  Uaior  Oiw  la.  Br  CluMMe  P. 


■atbtr  IlMdMcd  CMh  WifboBt  Lttd.   By  Jam*  S.  McLcn  

New  TUciAone  PalcaW  ,  

LiiTtas  TP  THE  EniToaa: 

Life  of  Int  an<lei«nt  I.jm|>«  in  Yrr-^tri  Globrn.    Ily  P.  W.  WUkCK 

RulIiiiK  M1I3  K.lcciric  Mntorfr,    By  Ju1iu»  Korncr  

Campaiffnins  in  tbe   Institute  Election.    Bjr  C.   O.   Mailloiix,  Rjilpti 
0.  Mcikbon.  F.  A.  C.  Pcrrinr,  II.  G.  Slolt  and  U  B.  Slillwcll.. 

mi  tumtt  in  nme.Pkaic  Snttaa.    By  LeMcr  A. 


1071 
1076 
ioy6 

ta77 

1078 
■••1 


I»t«l  of  Cormit  Electrical  Lilrratnre  

Book  Reviews   

Test  'jf  *n  IrjterjKite  ksilw.iv  Motor.     By  O.  HerljCTt  Coiidict. 
Test  of  a  Kitfter  Stor.ise  Ilnrlti..     By  E.  W.  SlrvenwMl ...... . 

Tb<  Alli^-Chalmrr*  Slcani  iiittune  


FBraoo*  Gm  laciac  OcTclapaeiit. 

PMrtabIc  EMite  IMm*  

ladaatrial  mmi  CaniwirTal  Mnra  

Ctatcal  Kcw*  ........................ 

Weekly  Baeord  of  Eleeirial  PMcma.... 


■081 
■  ot] 

lets 

1 084 

io«8 
loW 
«•«• 
ia«o 
•••• 
ia»i 


Thi  Atlantic  City  Mkbtino. 
It  «eem«  ahiMM  dimeceiaaiy  to  uife  our  ccnlnl  stMion  readen 

this  year  to  attend  the  annual  meetrng  of  the  National  Ell^clric 
Ijghl  Association.  The  reports  as  to  the  preparations  indicate 
a  very  large  attendance  at  Atlantic  Oks,  and  the  nalurii'i  ;>iii.ic- 
tions  of  tbe  place  appeal  this  ycir  to  a  awmbcnhip  that  has 
frown  very  rapidly  o(  lale.  It  is  true  that  in  itself  Atlantic  Gty 
h.'is  no  great  electrical  engineering  features  that  might  appeal  to 
the  CMrioai^  or  ^lenuwai  interest  of  central  statioa  man- 
afen;  bat  it  was  long  ago  diseorered  tiiat  some  of  Ibe  awat 
successful  meetings  of  such  bodic;  arc  those  held  in  places  en- 
tirely witbotti  attracitom  of  that  character.  A  desirable  ren- 
detvwa  ii  tMcntiil,  bat  (he  aaln  tiuac  is  to  ofler  «  progcanHiie 
of  tttefnl  papers  md  bvitinc  topics  of  diseussioii. 

In  regard  !»  it<  programme*  Ihc  X:iliona1  F.lcclric  I.i(jhl  .\^so- 
cialion  has  made  sharp  and  distinct  improvement  in  recent  years, 
and  nortovcr  has  not  fbund  it  neecsMny  to  snbdivide  itself  on 

a  trinitarian  basic,  like  the  street  railway  association.  While  not 
losing  the  strong  grasp  it  has  always  had  on  the  technical  side 
of  tlx-  :irt.  it  has  dooe  moK  and  laore  to  bring  within  its  survey 
questions  of  economy,  management,  rates,  sccnriag  buiiiiesa,  cnl- 
livation  of  new  fields  and  ail  the  problems  that  bdoog  to  the 
cnilral  station  COBMBHidalljr  Considered.  .\nd  while  all  the  points 
worthy  of  discutsion  not  he  raised  am  the  floor  of  the  con* 
vention,  the  larger  basis  of  membcrdiip  insures  that  the  most 
casual  ci'Tivt rNnlior,  with  ollirr  inanautrr*,  alim-:  htcczy  Imard- 
walk,  can  be  made  to  yield  its  quota  of  experience  and  data.  The 
association  is.  hideed.  to  be  congratnlated  npon  the  manner  in 
which  it  has  enlisted  and  retain";  the  active  stippnrt  all  that 
IS  representative  and  influential  in  the  art  for  which  it  stands, 
and  tees  these  men  at  its  annual  conventbni. 


The  Piki's  Peak  Plant. 

Onr  Western  friends  never  lirstt.ite  to  play  the  limit  when 
it  seems  good  policy  so  to  do.  and  the  remarkable  hydro-electric 
plant  which  we  describe  this  week  is  an  excellent  example  of 
1^  strenuoas  logk;  It  employs  the  highest  head  yet  attempted 
—3.300  feet  after  all  deductions  for  friction  of  pipes,  producing 
a  pressure  of  dose  vgoa  i/m  lbs.  per  square  incfa.  The  aeic 
head  weaM  give  the  plant  a  dalm  to  most  respectful 

tion ;  but  in  aHdili'm  :t  p.  .sm ti  .-aiirr;  .  .f  cKcoptiowJ 
tural  interest  and  typifies  two  important  tendencies  of 
hydiD-electrie  woifc;  in  that  it  ntiliics  ofherwiae  wasted  bend 
frotn  a  r:)y  water  systein  and  employs  the  artificial  Stonga 
usually  incident  to  water  works.  The  general  hydrttllie  W' 
rangeancnts  an  Aose  ifinWy  fbtlowad  in  Ugh-facod  pVft^ 
The  pipe  line  is  carried  on  moderate  gradients  over  as  much 
of  the  route  as  is  practicable,  and  terminates  in  a  nearly  straight 
pressure  pipe  plunging  down  a  sleep  slope  to  tbe  power  boose 
and  graduated  in  thickness  to  meet  the  increasing  pressaie. 
In  this  instance  the  lower  part  of  the  21 -inch  pressure  pipe  is 
of  }i-inch  steel  riveted  with  external  and  internal  straps  to 
ftreogtben  the  joint.  The  installatiaa  of  this  pipe  involved 
som*  unnanal  engineering  featores,  sack  u  tlie  we  of  a  nurow 
gauge  cable  raflway  for  Ha  tranapumtiaa  and  flw  anchorage  of 
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^  line  tgr  lieddinR  it  in  wIM  concrete  In  the  'rallwr  nnmuMH 

rock  cuts  along;  its  mur^t.  In  this  way  the  line  was  nwle 
Mcure  vmder  oondittoas  that  were  exccptionaUy  diliicnlt 

Tlx  jxiuiT  hor.sr,  for  thi*  she  of  whirh  il  w:ii  ivft'-isAiy  tO  CUt 

extensively  into  the  side  of  the  mountain,  is  of  unusual  clcMgn. 
Ai  ittual  the  length  is  panlkl  to  the  pipe  tine  hot  Hw  tail  race 
runs  obligingly  under  the  power  hnnT  riid  1  iTsts  tlio  form  nf  a 
wide  tank  into  which  the  scn'ice  pipes,  extending  at  an  angle  of 
45*  fram  the  tapered  recelTcr,  am  diidurfe  thnMialh  the  mu- 
iles,  The  shaft*  of  the  generators  arc  therefore  at  fHc  Timi* 
angle  with  the  axis  of  the  power  house,  and  the  maciiiiicry  is 
so  compactly  placed  that  the  generator  room,  which  includes 
the  wheels,  has  an  area  of  only  about  tH  sqoare  feet  per  kilo- 
watt of  capacity.  As  the  water  is  all  ttmiced'io  that  the  capac- 
ity is  determinate,  the  station  is  built  without  reference  to  ex- 
tensioa.  The  switchboard  is  on  a  slightly  raised  platform  mid- 
way the  hmger  side  of  the  bnildtng  opposite  the  generators,  and 
from  it  the  wS-ri'c  situation  can  be  r.iTicn  In  a  glance.  The 
most  interesting  part  of  the  power  station  is  the  tail  race.  At 
the  head  used  the  ]ets  cannot  he  controlled  by  valv«s,  and  d^ 
fleeting  nr./zVs  mu^!  llnnf  irf  be  used.  This  involves  the 
serious  question  ol  defence  against  the  tremendous  jets  from 
the  deflected  nozxles,  iasdng  in  fhls  ease  at  the  enomMMM 
vdodly  of  nearly  j8o  feet  per  <ccOnd.  N'o  solid  materiil  coiiM 
long  endure  under  such  an  impact,  hence  the  extremely  nciit 
devi.o  i  f  r.ii^'lunn  (he  jet*  in  a  combined  tail  race  .n  tl  settling 
tank,  defended  on  IM  outer  wall  Igr  castHion  baffle  pUiea  to 
take  care  of  lib*  remaining  velocity.  This  tneUMid  hai  pnved 
effective  in  disposing  of  the  velocity  matter,  and  the  nocxlcs  cm 
be  deflected  witbont  any  fear  as  to  the  results. 

One  of  the  curious  qucstinns  r.iiscil  in  lliis  pl.int  !s  IhM  of 
wheel  efficiency  at  sue)]  enormous  heads.  Under  test  the  three 
wheels  now  installed  showed  an  average  of  a  trifle  teas  than 
65  per  cent  eflficldnry,  as  ag-.iinst  Ro  per  cent  or  a  little  better 
for  inipuise  wheels  uttdcr  ordinary  heads.  The  change  is  obvi- 
ously due  in  the  main  to  the  increased  frictional  losses  arising 
fron^  the  extreme  jet  velocity  at  impact.  The  loss  la  a  terious 
one,  for  the  discrepancy  amounts  to  nearly  35  per  cent  of  the 
ptaiK  i:.-ip;ici(y,  say  750  kilowatt  for  the  wlioU-  pl.-^nt-  Whrllicr 
this  loss  could  be  materially  reduced  by  extreme  care  in  shaping 
and  polishing  the  wheel  hudteta,  and  whether  the  surface  oontd 
be  maintained  if  produced,  arc  fitipstioni,  of  doiibt  The  cnndi- 
iton  inevitably  raises  the  question  whether  ic  would  not  be  worth 
while  in  such  extnaie  eases  to  oiiliie  the  water  In  two  or  itaore 
stages,  in  spite  cf  the  extra  r<ri«t  rvf  ImtMiri^  ant!  operating  sep- 
arate stations.  An  addition  of  700  kilowatt  to  the  salable  out- 
put by  getting  back  to  nofnal  wheel  efficiency  would  cover  no 
inconsiderable  extra  cosi^  and  besides  would  probably  lower  the 
maintetHince  of  the  hydraulic  machinery.  There  are  few  daU 
on  wheel  performance  under  very  high  heads,  but  what  exist 
all  point  to  increased  losses.  Inasmuch  as  hlgfarhead  plants 
are  in  most  respects  very  advaniageotis,  and  in  them  economy 
of  water  is  rxtrcnifly  imfrortant,  it  would  seem  that  a  some- 
what critical  examination  of  impulse  wheel  efficiency  would  be 
in  order  for  the  poipoae  of  determining  the  toss  of  ellkteney 
with  increase  of  head,  .ind  the  nr f  .-  If  ar  v  l.v  uliich  it  may  be 
averted.  It  may  turn  out  that  all  things  considered  it  would  pay 
best  10  split  vp  extreme  Iwads  into  several  stages,  operating  die 
resulting  stations  in  parallel,  In  case?  "iVc  th.-^t  in  fian  !,  tbf 
lot.*  of  eflScicncy  is  so  great  as  to  dcm.ind  critical  examination. 
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LflOMTMIMO  AND  LlOMTNINC  PROTECTION. 

One  of  the  meat  inierestfaig  aodolociieal  iutt  didtcd  hy  the 

We.-ithrr  Bureau  in  it«i  rei-f-nt  report  00  lightning  conductors 
li  tliat  ttic  lightning-ru'J  intj  t!ie  lightning-rod  man  are  not  so 
much  in  evidence  as  they  wore  thiv^  years  ago.  Accocding  10 
tbe  data  afTordeti  by  -.lie  deceooial  Mums  reports,  the  annual 
value  of  lightning  rod  product*  fell  from  $1. ,374,631  in  1870  to 
$483,296  Ih  1900.  This  decline  in  the  lightning-rod  business, 
in  apitc  of  the  rapid  increase  in  the  nmnber  ol  buildings,  is  an 
eoonomic  feature  of  modem  hittoiy  for  wfafdi  varions  ex- 
planntions  have  been  oflTered.  Perhaps  ;he  (»ilicy  of  thnse  cor- 
porations which  insure  buildings  against  damage  due  cither  to 
fire  or  to  lightning  has  been  one  of  tbe  main  cavscs.  At  all 
events,  it  is  f!raibtfnl  whether  the  average  owner  of  :i  Imildm? 
has  c^nged  his  views  concerning  the  ethcacy  of  lightning  rods 
dnring  die  past  tiilhy  yean.  Tall  chimneys  and  vises  contimie 
to  Tiave  lightning  rods  erected  upon  them.  The  widespread  in- 
troduction of  the  sieel  building  has,  of  course,  rendered  the 
lightmT'g  rod  unnecessary  for  the  protection  ef  tfat  modem  tky^ 
aeniwr.  Unless,  however,  all  new  bnlldinga  were  oonatrvctcd 
of  stmetuial  steel,  we  may  be  assuied  of  »  continued  and  fairly 
definite  average  ammal  damage  to  property  hr  lightning: 


Not  only  may  we  continue  to  expect  toss  of  building  prop- 
erty, but  we  must  also  be  prepared  for  loss  of  life.  A  person 
staying  within  a  modem  steel  office  building,  is  as  completely 
protected  from  lightning  shodc  as  tdence  can  indicate,  and 

we  have  yet  in  hear  of  in;iiry-  by  hghtning  to  such  bnildings,  or 

to  tilotc  within  them.  But  to  persona  out  of  doors  during  thun- 
deirterms  or  wiOin  onfinaty  IndliHngi  ineompleUly  protected, 
there  must  9lv,:>ys  he  .-i  n-rtiin  risk  of  injury  from  lightning, 
although  it  is  usually  a  very  small  risk.  Tbe  number  of  per- 
sona killed  by  lightning  dnring  die  year  iSpplnftfl  XJeM  Smtt, 
is  stated  to  have  been  563,  and  the  injured  820  The  deaths 
'.hiuu^U  aghtning  were,  therefore,  only  about  oiic-lwenlieth  of 
one  per  cent  of  the  total  number  of  deaths.  Electrical  circuits 
must  likewise  oootintte  to  be  expoaed  to  lajniy  ftmn  Idhlaing 
unkas  thejr  are  pbced  underground.  K«  polo  Una  eaa  cUm 
abaolirin  immunity  from  lightning  injuiy,  bowever  complete  its 
protaedoa  may  bo.  At  the  same  lime  wt  augr  reasooabbr  ex- 
pect to  reduce  tlie  damage  and  the  tirit  of  damage  to  a  mini- 
mum by  jndiclniib  |jr  iicction  of  lines  across  country,  and  of 
apparatus  in  buildings.  Great  improvements  have  already  been 
unde  in  tbeac  diractioai. 

It  is  strange  how  Nt^  precise  infermatim  is  yet  in  our 

possession  on  the  subject  of  the  liKlKtiing  diseb  irne-.  We  have 
only  a  very  imperfect  notion  as  to  the  magnitude  of  the  electro- 
motive forces  involved.  Air.  at  orduiaty  temperatures  and  pres- 
5'Tres.  lia-.  ^t-l'n^^th  to  resis!  alxni!  tlir./c  HV-'V-.l! .  per  mifli- 
metre  between  flat  parallel  electrodes  well  separated.  Conse- 
quently, at  the  same  mle^  a  atntum  of  air  one  kilonietitt  Aiefc 
would  call  for  a  total  breaking  stress  of  three  million  kilovolts. 
This  may  be  an  upper  limit  to  the  voltage  of  a  vertical  light- 
ning flas.h  one  kilometre  long  At  a  height  of  a  Idlomctre,  the 
barometric  preasure  would  be  about  twelve  per  cent  less  than 
at  tiie  earth's  surface,  and  Hit  dielectrie  strength  of  the  air  would 
lie  less  in  like  proportion;  so  that  even  allowing  the  strength 
of  the  uppcrmoet  layers,  we  would  retjuire  at  the  same  rate 
iwllion  Idlovalts.  But  air  stressed  to  n,<!4  kllevoHs  per  mll- 

limelrc  a-n  r---         r        •  '  t'l  i^t-i,;  -  11  i'^".  p-.T  .:i\h:c  .:rTit;::".etre, 

and  if  the  kilometre  lightning  flash  discharged  a  surface  area  of 
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o«e  aq/aut  kilometre  or  telcmd  Ae  eneify  in  a  cnbic  Idlonictre 

of  air  at  surh  <?tre<i?,  it  woii!d  liberate  three  million  metrf -tonnes, 
or  about  nine  million  foot-tons  of  energy.  This  energy  would 
sulBoe  to  Mng  to  n  incandcMeiit  lemperatiug  a  fluhins  cyliii' 
drica!  ro!nmn  one  kilometre  Inng  and  120  metres  in  diameter — 
probably  far  in  excess  of  the  size  of  ordinary  lightning  flashes. 
We  are  therefore  eonpelled  to  ■nime  either  that  a  liglMitiaf 
Hash  a  kilometre  long  does  mit  rcV-.ise  the  electric  stress  very 
far  in  s  radial  direction,  or  that  the  average  breaking  streu  of 
tiie  air  u  len  than  2JS  kilovott  per  millimetre.  If  the  am  of 
the  released  colnron  were  reduced  to  a  aqaare  bektometre.  which 
seems  a  very  moderate  discharging  area,  and  the  dielectric 
strength  averaged  a  Ulovolt  per  millinictre,  the  lowest  experi- 
mental value  bctweci)  needle  pnint  oUvir<Mlrv,  the  flashing  volt- 
age would  be  500^000  kiloYolts  and  the  incandescent  flashing 
column  might  still  be  about  two  metres  in  diameter,  a  more  rea- 
sonable diameter  lor  a  l^htning  Auh, 

It  aUo  very  dniihtful  whether  lightning  flashi-«  nre  rn;ci!1a- 
tory  in  characrcr.  1  here  seems  to  be  no  experimental  evidence 
as  to  oscillation,  such  as  a  moving  camera  might  pradnce  in 
pliotographiiik:  a  flu'^h  On  the  other  liniiil.  the  electric  resistance 
of  the  ilaniitig  discliarge  path  may  well  be  10  large  relative  to 
the  capacity  and  indnctance  of  die  discharging  qntem  as  to 
maki.'  nii<iM,ilii>:i  inipossib"'',  and  n  single  subsiding  rUschnrpc  the 
necessary  condition.  In  any  case,  however,  the  suddenness  of 
a  lightning  lUsdnrge  must  be  as  great  as  wouM  correspond 
to  a  relatively  high  frequenc>-  if  the  discharge  were  oscilLiiory; 
and  secondary  induced  disturbances  in  local  oooduciors  must 
often  he  oscillaloTy.  Observers  of  lightning  might  do  well  if 
OMld  mount  a  camera  on  a  suitable  axis,  and  revolve  it, 
with  exposed  plate,  at  a  reasonably  definite  rate  at  night  on 
the  approach  of  a  thmiderslDiai,  10  as  to  gain  evidence  of  the 
dnretioii  or  oscillation  of  lightning  diseharfc. 


SvBOIt  IH  UNDntGROtfMD  OUTEWUnHG  STtTIM. 

Tke  Inst  number  of  the  Journal  of  the  Institution  of  Electrical 

Engineers  contain'  a  -inppr  on  tlie  Citv  of  Ixindon  Works  distrib- 
uting system.  The  distributing  system  is  three-phase,  at  ^ 
qrdes  per  second,  and  10  kilowolts.  The  high-tension  feeders  are 

paper-in sn!a'cd,  thrrp-condticti-ir.  !cad-sheathed  raWe?.  Motor- 
geiKrators  in  sub-stations  distribute  direct  currents  to  the  con- 
sofflption  mains,  with  the  aid  of  storage  batteries.  The  coal  con- 

S'jmpiion  -^liown  tu  average  .sliglilly  less  than  4  "b  pi-r  kw-hour 
delivered  to  the  high-tension  feeders.  A  research  was  instituted 
upon  the  magnitode  of  the  voltage  surges  capihle  of  befaig  set  up 
in  a  distributing  caUe  during  the  operations  of  switching.  The 
observations  wem  made  with  the  Duddell  oKiliograph.  A  num- 
ber of  the  oscillograms  accompany  the  paper,  ft  was  found  that 
wbcfl  a  three-condueior  feeder  several  miles  in  length  had  its 
conductor;  connected  successively  to  the  high-tension  bus-bars, 
the  maximum  induced  e.tu.f.  between  a  given  pair  was  sometimes 
■Viut  double  that  of  the  basilars.  No  appreciable  surge  occurred 

at  di«connertiTiff.  In  nrdrr  t<>  nv^id  the  po^siHilitv  of  resonance 
it  is  considered  preferabie  to  switch  a  cable  in  at  normal  ire- 
VMney  but  low  voltage,  and  gradttally  to  raise  the  voltage  to 
if  t!n>  btis  bars,  rather  than  to  vary  the  freq-irrcr  during 
process.  Spark-gaps  in  the  central  station  arc  permanently 
Kwided  between  opposed  {ilates  or  strips  of  carbon  and  copper. 
Tbe  iparkmg  distance  between  Aem  is  4.5  mm.  for  10  kihivoltl, 
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and  it  is  stated  that  they  will  disdiarge  at  la  kikwolts,  or  on  a 

rise  nf  20  per  cent  above  working  vnlt.iRp  A  non-ind'.ictive 
liquid  resistance  is  inserted  in  the  path  of  each  discharger.  There 
b  also  a  small  transformer  in  the  ground  dreuit  which  operates 
an  electric  bell  r.r  other  indic.iting  device  when  a  spark  discharge 
occurs,  so  that  the  time  of  the  discharge  may  be  noted  by  the 
station  attendant 

The  oscillographic  results  thus  obtained  are  in  conformity  with 
those  which  have  been  obtained  elaeudiere.  It  is  found  that  there 
is  no  liability  to  dsnt:er->us  surging  when  a  feeder  i*  d:«i-onnecled 
from  high-tension  bus-bars  by  an  oil  switch.  That  is.  the  opera- 
tion of  disconnecting  a  feeder,  either  under  normal  load,  or  under 
light  load,  gives  rise  to  but  little  oscill.itory  disturbance,  either 
in  the  feeder  tliat  is  removed  or  in  the  rest  of  the  system.  On 
the  contrary,  when  a  feeder  is  thrown  on  to  the  high-lenrion 
lilt"  'mr:;  <<•  vl.i'i.m.  llii-rc  is  jikcly  to  be  a  -  .irj;!-  produced  in 
the  feeder,  the  magnitude  depending  upon  the  way  in  which  the 
contact  !s  made,  and  plso  upon  the  particular  phase  of  the  e.m.f. 
v\avr  at  the  bu^-b.nrs  when  cont.ict  is  established.  The  maximum 
value  of  the  surge  e.m.L  is  limited  to  twice  the  in^ressed  e.m.f., 
except  ii^  special  case*  .of  resonance  Moreover,  since  the  surge 
is  of  extremely  brief  duration,  a  cable  that  is  capable  of  sustain- 
ing for,  say,  one  minute,  a  voIt.ige  too  per  cent  in  excess  of  the 
normal,  should  readily  be  able  to  withstand  a  momentary  surge 
voltage  of  this  magnitude.  Abnormal  conditions,  such  as  spark 
di?flurtres  through  faults  or  defective  switclses,  may.  of  cntirse, 
produce  surge*  of  much  greater  amplitude  than  100  per  cent 
ovenroltage. 

A  number  of  interesting  diagrams  are  appended  to  the  paper, 
showing  the  oacillogfapliie  records  obtained  over  oertahi  tele- 

phfinr  rimtit!!.  when  the  letters  of  the  alphabet  were  spdken 
into  the  transmitter.  .Although  these  are  very  interesting  and 
instructive  they  are  very  bard  to  hatncsa  to  arithmetie,  not  only 

because  the  vocal  pitch  of  the  fundamental  spoken  5onnds  U  not 
appended,  but  also  because  our  existing  theories  of  telephone 
tnmsmisslea  rotuire  us  to  consider  one  frequency  at  a  ttmc^ 
and  practically  the  mean  frequency  as  3  general  representative 
of  all.  In  the  records,  however,  all  of  the  frequencies,  fundamen- 
tals sad  bannonics.  are  engaged  stmnltaneously  in  a  (ree-for-alt 
scramble,  so  that  the  individual  behavior  of  each  alone  is  lost 
in  the  crowd.  It  would  seem,  however,  that  the  broad  vowel 
soimds  won  in  the  race  for  amplitude  while  some  of  the  con« 
sonant  sounds  appear  thin  and  poor  by  comparison. 


The  author  fairly  and  squarely  discredits  the  "CR  law"  of 
tdcpbonie  limit  Since  the  British  Pott  Office  was  tiie  last 
stronghold  of  that  law,  in  telephonic  circuits,  these  official  and 
final  obsequies  of  the  so-called  law  are  matter  for  general  fe- 
licitation. Of  course,  no  one  disputes  the  empire  of  the  'law* 
ovrr  tclct^rapli  circuits,  in  ■.vhich  the  inductance  ii  very  small 
and  the  capacity  very  large,  lu  fact,  it  is  admitted  to  apply  fair- 
ly well  to  paper-and-air  insulated  telephone  cables.  The  discrep- 
ancy i*  in  overhead  wires.  The  modem  theory  of  tdephonic 
limiting  range,  based  upon  all  of  the  four  constants  per  mile, 
L  e.,  resistance,  reactance,  leakage  and  capacity,  is  duly  consider- 
ed and  compared  with  a  aeries  of  experimenta'.ly  determined 
limiting  ranges  on  different  type?  o:  tclcplione  circuit.  These 
experimental  results  are  both  valuable  and  timely.  Th^  offer 
to  tfie  engineer  for  (he  first  time  die  data  which  have  been  so 
eagerly  sought  by  practical  tdephooiata  for  a  number  of  years. 
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A.  i.  £,  E.  Meeting  at  Milwaukee. 

The  twenty -third  annual  con\cntinii  of  the  American  Institute 
of  Electric3<!  Fnjr'nftr*  will  be  hc-M  at  Milwaukee  May  28  to 
]u(£<<  I,  vutli  111  .iili)iiiirtiT<  ;n  -he  Hottl  I'ti^tiT  and  >f»sions  in 
the  Public  Sorvu-r  linililii;^  oti  Sycamore  Street.  Tlie  [iioKrammc 
is  as  follows : 

Monday,  May  38. — Address  of  weleotne.  Address,  President 
Schuyler  Skaats  Wheeler.  "RcpuUion  Induction  Motor,"  by 
Matifice  Mikh.  "Coinpanaaa  ol  Two  md  Thrcc-Pluae  Mo- 
toni"  by  Bnidl^  McCarmidc.  'TMrMt*Cim«iit  Ifolor  Design 
as  InRncnoed  kf  the  Inteipole,'*  bgr  Ouflet  JL  BcddL 

Tacsday,  If  sy  agb^^Experiences  with  lightninc  and  Static 
Strains  on  33,000-voIt  Transmission  Systems,"  by  Farley  Os- 
good. "Cell-Type  Lightning  Arrester,"  by  Prof.  E.  E.  F.  Creigh- 
ton.  "Protective  Apparatus  for  Lightning  and  Static  S'.r.iin  ," 
by  n.  C.  Wirt.  Standardization  Rules.  The  proposed  revision 
of  the  existing  standardization  rules  will  be  reported  for  discus- 
sion by  the  Oammittee  on  Standardization.  "Short-Circuit  and 
Ground  Currents  in  Alternating-Current  Systems,"  by  Chas.  P. 
Steinmeiz.  "The  Self-Synchronizing  of  Alternators."  by  Prof. 
Mors.i!!  Brooks. 

Wednesday!  May  30.— 'Magnetic  Properties  oC  Electrolytic 
Inm,"  tgr  Prof.  Cbai.  P.  Bufgew  and  A.  Koyt  Taylor.  "Mcas- 
ttrcmmt  of  Tempenitnre  Igr  SicctriGai  Meanii,''  Iqr  Bdwin  F. 
Nordirap.  'Hie  Educational  Value  of  aif  Electric  Test  Car,"  by 
Prot.  Thomas  M.  Gardner.  The  Art  of  Inraitutg,"  by  Edwin  J. 
Ptindl*.  "Shuttt  and  Compound-Wmind  Converters  for  Railway 
Work."  by  W.  L.  Waters 

Thursday.  May  31.— "Flrciin;il  Connection*  for  Power 
Houses,"  by  David  B.  Riisliniori-  "F.conomi'C^  I >.ru rih!f  from 
thf  ('■!?  of  Rrlativfly  Small  Water  Powers  of  lx)W  Head  in  the 
Middle  Wot,"  l.k  Prof.  Dugald  C.  Jackson.  "O.'scillations  and 
Surges  Against  Ground  in  .Mternating-Current  Systems,"  by 
Clias.  P.  Steinmctz.  "Some  Fundamental  Characteristics  of  Mer- 
cnry  Vapor  Aniaratai,"  by  Percy  H.  Thoma».  "Safety  Devices 
for  Steam  Engines,  Torbfaies  and  Motors,"  by  diaries  M.  Hem- 
iaway,  "Some  Notes  00  the  Lighting  of  Churches,"  hy  Edvm 
A*  nceica. 

The  local  committee  is  Mesin.  John  I.  Beggi,  dislnnan;  W.  E. 
Dodds,  W.  F.  Johiuon,  H.  H.  Cutler  and  C  W,  Bnrk^  who 
have  arranged  a  progfanune  of  enieruimnent,  etc. 


Progranune  of  the  N.  £.  L.  A.  Convention. 

A  pJirtial  priigr.immc  his  now  been  i<sucd  for  the  twcnty-ninlh 
annii.'il  Convention  of  the  X;iti<in,il  Electric  Light  Association  to 
U'  hold  at  .AtUii:  .  I  :-v,  N    }  ,  lnm   ;  S     It  is  as  follows: 

'■Report  of  Coinnnnee  <in  Rale*  and  Costs,"  discussion  hy 
Charif*  1.  Edgar.  chairnLin,  A.  S.  Knight,  .Alexander  Dow,  Roll- 
er! l.indsiy.  K.  M.  Lioyd.  R  \V.  Royce  :  "liu'.inc's-Gctting  Me(h- 
o'!'."  Frank  FnieaulT;  "Report  on  Theft  of  Cvirrcnt,"  C.  F.  Mor- 
d<Kk :  "l-aws  Govcminp  Theft  nf  Current,"  E.  H.  Davis;  "Fuel 
I"x'int<mi<?,"  J.  H.  HallberR;  "Alternating-Current  Systims  of 
Distribution  and  Their  Aniomatic  Regulation,"  Charles  W.  Stone; 
"Some  Methods  Used  in  Securing  and  Retaming  BiuitiieN,''  Nor- 
man T.  Wilcox,  George  N.  Tkid,  George  B.  Triw,  M.  E.  Tnmer, 
Leon  H.  Schordi,  R.  S.  Wallace  t  "Line  Constrnelion  for  Over- 
head Light  and  Power  Service,  "  P.ml  Sfvenccr;  ".Mternating- 
Curreni  Elevators."  W  H  Oickcp'ion.  Jr.:  "Mechanical  Refrig- 
rr.t;!oii."  John  Mi  ver:  •'Mow  to  M.ike  a  Small  Plant  Pay."  D.  F. 
_\!i(,fe;  "r)eMsi<  ami  M.imif.->clure  of  Hydro-Elef trie  In-i.tlla- 
r..  .1^  :i  W  hole,"  F  F  ra<Ml:  "  I he  F.'li^on  Sysiem  of  S"iith- 
cTii  r  I'lfornia."  R.  H.  B:ill;iril ;  "M'"l>m  Switcht>oan1  Practice 
w  I'arlii.nlar  Rf  fcreiu <■  lo  \iitfiiii;il ic  Drvici  '.,"  F.  M.  NcwU  tt; 
"(>.|,..r|  -.11  Fr- .•i-rti"ti  frr.-i:  I .ikOil niii);  PurniK  i'/of),"  Alex.  Dow, 
rh:,,nii.iii.  r  A.  H..!itio:d.  RMV.i-n  S  Steward;  "The  London 
Sliding  Scale  as  a  Method  for  the  Government  Regulation  of 
Pnhhe  Service  Conwration."  W.  H.  Gardiner,  Jr.;  "Rcitort  of 
C'tmmiitrc  on  Firr  Hazards  of  F-kctricity"  H.  C.  Wirt,  chair- 
man. C-  K.  Skinner,  A.  A.  Pope:  "ft»|>ort  of  Committee  on  Pro- 
grr^s,"  T.  C.  Martin:  "Higher  EfSciency  tneandcseent  Electric 


Lamps  in  Central  Station  Service,"  Fra-icit  W.  \\  illiox;  "Mer- 
cury Arc  Rectifier  with  Magnetite  Lc.ini>  -  fi  r  Si  reel  Illumina- 
tion." W.  E.  Barstow;  "The  Maimenance  apd  Calibration  of 
Service  Meters,*  WiUiara  Bradshaw;  "Report  of  Committee  to 
Caqperate  vrith  Manufacturers'  Advertising  Committeei"  Paul 
Spcueer:  "Omtrol  of  Motors  on  Electric  Light  and  Fttwer  Gr- 
cuits,"  H.  D.  James. 


Annual  Meeting  of  the  Indiana  Indeptindent 

Telephone  Association. 

« 

The  annual  mcel'njr  'li  the  Irdijiiii  Iracpcnd-/:!!  I'dcphcne 
.\ssociaiijn  w.is  lielJ  m  the  Clayp>"j:  Hoiel,  ludiiuianolis.  May 
17  ami  i,H.  The  attendance  was  large  and  the  meetnig  was  highly 
uc  <:>5lul  in  ever>'  way.  The  first,  or  opening  session,  was 
presided  over  by  Vice-President  Ticadore  Tliorwoodi  of  South 
Bend.  C  Sl  Norton,  secretaiy-treasurer,  read  the  minutca  of  the 
Winona  aseetinc  where  the  »ractit  association  was  ortaniaed 
and  oondadcd  witii  a  veiy  satishctoiy  rqxvt  of  financial 
condition  of  the  asaociattoo.  Mr.  Norton  not  read  the  mwrt 
of  the  execntive  committee.  All  of  these  reports  were  so  fnll  and 
replete  isitii  the  accomplishments  of  the  year  that  the  eonrentioo 
was  put  111  an  enthusiastic  condition  on  the  start,  which  cOnditiOB 
lasted  through  all  the  sessions.  President  Beers'  annual  ad- 
dre5.s,  read  by  Mr.  \.  C.  Lindemuth-  congratulated  the  associa- 
tion upon  the  progress  and  suctf!-  n;  t'.c  \c.-ir.  Mr  Beers 
urged  the  necessity  of  all  independent  compauics  becoming  mem- 
bers of  the  district  branch  of  the  association  for  the  common 
good,  a  closer  relation  and  a  thorough  understanding  as  to  the 
territory  each  is  to  devdop  tO  its  fullest  Capacity,  and  to  ooiie 
their  exchanges  into  one  cooipact  ^rstcn,  under  staodard  rules, 
uniform  q«lcni  of  accounts  and  the  fnrnishhig  of  a  service  ol 
standard  csGcetlcnce. 

R«1>orts  were  read  from  the  eleven  district  vjee-|M«iidesis 
giving  data  as  to  the  growth  of  the  busincse  ia  their  terrilofy. 

A  vote  was  taken  petitioning  the  authorities  of  Indianapolis 
10  all  nc  thi,'  liical  ■.:.(l<  ;<cni:'.<::'.t  ■system  to  raise  its  rates  as  a 
ittoditicatp^n  n;  ilif  ir,.iuliiHt  and  :\  precautionary  measure  against 
financial  enib.irt  hh  nt  A  -imilar  petition  .i-ki  d  for  a  fran- 
chise in  Evai(S\illc  for  the  Citizens"  Telephone  Company. 


The  Southwestern  Electric  and  Gas  Association 
Convradon. 

The  Soiiilnve-tcm  Klectric  and  GftS  Association  held  itt  con- 

■, <-iiiM-i  ilii-  ■.I-.,,  .It  r,.-Jv<;itrin.  Texa-s  M.iy  16,  17  and  18,  at  the 
l  itiuu:.!  lloitl.  (ulvcsioii,  surrounded  by  water  and  continu,illy 
f.nn-ied  by  soft  Gulf  breeze".,  is  an  ideal  convention  ji'  k  o  .it  this 
*e.-iion  ami  brouRht  out  a  good  attendance  Arrafigenients  for 
the  entertainment  of  the  convention  were  \\^''  '  -ilsed  after  by  Mr. 
H.  S.  Cooper,  general  m.-in.iper  of  the  Galvesl.wi  Electric  Com- 
pany, and  chairman  of  the  local  committee  The  first  scsm..-i  v  ls 
called  to  order  \V<-diicsday  morning  at  io..V>  by  President  M.  M. 
PhinnCy,  ol  Dallas,  the  general  representative  for  Texas,  of  Stone 
ft  Webster.  He  introduced  Mayor  H-  C  Landes,  of  Galveston, 
who  read  a  short  address  of  wetoome.  This  address  was  re- 
sponded to  by  W.  T.  Edgar,  of  Waco,  Secretary  Prank  J.  Duffy, 
of  Reanmont,  th«n  read  the  list  of  applicants  for  memiberahip,  of 
which  there  were  if>  for  active  and  7  fbf  associate  venbershi^ 
ni.iking  2j  in  .ill.  The  active  membership  of  the  association  (thSt 
is.  operating  companies"!  is  now  8.t. 

President  Phitiney.  in  his  .-tdilress,  spoke  of  the  enterprise  of 
Cialve^tim  manifesled  <■  ^ile  in  the  recO'^l  riu  t  ,  n  a-d 

graile  raising  that  had  followed  the  great  storm  and  disaster  of 
lOon  He  hoped  the  convention  might  ahsj^rb  and  be  inspired 
with  some  of  lhi«  same  cnerg>-  and  progressive  spirit  During 
the  post  year  the  allempt  of  the  association  to  establish  permanent 
headquarters  in  charge  of  an  assistant  secretary  at  Dallas  had 
been  defeated  by  the  removal  in  turn  from  Dallas  of  both  of  the 
men  appointed,  so  that  the  office  was  now  vacant.  Nererthckss, 
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if  they  could  get  an  «ttislam  Mcretary  who  wonld  not  onwe 
away  he  thought  it  well  to  maintain  the  oflice. 

He  expressed  his  belief  that  the  regulation  of  public  service 
COriHjrati<.ni>  a  g'yv.i  itr.ng  it  intelligently  dcn»:,  ami  jil.iiii, 
litiiplf  )a«i  arr  riiitde.  A  large  number  uf  ri.-KulLitiii){  bills  were 
i[5:ro<1iKcii  If.  e.uh  legislature  Tlic  leni^lal'ue  ii.itiira^ly  looked  to 
the  nu-mtM-is  ni  the  association  for  informatioti  «>i»  tmw  the  pro- 
posed measure would  affect  their  business.  He  advised  for 
this  purpose  the  forn^ation  of  a  legislative  committee  to  be  made 
Up  of  the  best  I'oste.i  and  most  experienced  men  in  the  business 
The  ooimmittce  &boukI  be  prepared  to  funiuh  abaolately  accurate 
iflfonutkm  on  tcduuttl  and  Ihisumm  ^ueitioM  raised  by  the 
l«g>tlallaii  pnipoMd.  Finally  thqr  stwald  aef«r  Iom  aigin  of  the 
bet  that  tlicy  wan  piiUic  tervioe  corporation*  and  AvtM  kuftmm 
tWs  OH  all  cavligw*. 

Rotrictive  leinlation  was  frequently  started  by  some  local 
controversy  and  relief  was  sought  through  the  State  legislature 
for  the  real  or  supposed  wrongs  in  some  one  town.  Each  mem- 
ber should,  therefore,  ite  to  it  that  local  difficulties  in  thfii  ie 
Spective  cities  did  tiot  remain  unadjusted  »o  as  to  be  roa  ie  a 
dangerous  State  issue. 

A  nominating  committee  was  elected  consisting  of  Me^sr^ 
H.  S.  Cooper,  of  Galveston;  Frank  J.  Duffy,  of  Beaumont:  R  B 
Sliihter.  of  Sherman,  and  Samuel  Kahn,  of  San  Antonio.  Mr. 

G.  C.  Gum  read  a  paper  entitled  "Up-t<>-Date  Methods  of  In- 
creaaing  the  Buaincat  of  Public  Service  Corporattom."  an  abetraa 
of  whicti  wilt  tie  printed  next  wedr. 

Wedneaday  atrcfnooQ  the  gaa  nwn  had  die  floor  for  a  tin»e  with 
a  letter  on  "Retort  Hoiue  Practice,"  by  Mr.  Frederick  Egiter 
After  this  ■  discossion  of  some  of  tlie  question  box  queries  was 
taken  up.  Mr.  H.  S.  Cooper  invifed  all  who  wi<hed  to  spend  the 
evening  at  Garden  Vr^r'ui,  an  invitatiaa  wluch  WO*  tal«n  advant- 
age of  later  by  a  liri;,-  iminber, 

Thiir»i1;iy  nvirnnik:  .1  'lu-  igicning  of  the  session  invitations 
from  San  .Antonio  and  Dallas  were  extended  to  the -next  ronvcti- 
lioii.  N'o  action  was  taken,  as  the  matter  is  in  the  h  irnl-.  .  i  ihe 
executive  committer  Invitations  were  read  from  Mr.  H.  M, 
Littell.  general  manager  of  the  traction  and  lighting  companies 
of  San  Antonio,  and  from  the  mayor  and  Btisitiew  Mcn'a  Ouht 
of  tliat  city.  Dallas'  iiivit.itton  was  given  bf  Mr.  Sam  Hphaoo, 
of  the  Hobaon  Electric  Oimptny,  of  Oaliaa.  . 

A  paper  on  "What  i>  Eiectridtj?"  was  preicntcd  by  Mr.  S,  J. 

H.  WMlCt  in  which  the  antiior  look  op  aoaoe  theories  he  had  » 
worired  out  to  explain  electrical  pheooniena, 

Mr.  Frank  J  Duffy,  manager  of  the  Beaumont  Traction  Com- 
pany, read  a  paper  on  the  "Relations  of  Public  Service  Employes 
to  the  Public."  This  brought  out  a  good  ditCHSnoUt  which  oc- 
cupied the  balance  of  the  morning. 

Immediaiefy  after  fhe  noon  meal  car*  were  in  waiting  to  take 
the  whole  conventiaa  party  to  visit  the  grade  railing  operations 
and  enjoy  the  interesting  apcctade  of  one  of  the  largest  dredge 
boats  in  the  uorld  pumping  il»  cargo  of  sand  into  a  l<-inc  pipe 
line  and  diMrliarging  it  several  blocks  inland.  The  grade  of  the 
etiiiro  v.i;:!(:r  in  |>ar1  of  the  ii;v  K  being  raised  several  feet  ti> 
ptcvi  iit  1  nviitrcncc  of  the  tulal  di-a-ter  of  lijOO,  All  this  filling 
Is  111  mi;  lir.iu-  by  sand  drciJted  Liy  Ir. 'iranlie  [iri'ies*  from  the 
bottom  of  the  ocean  and  di<ctiargcd  in  a  MiinUi  iiunner. 

At  4  p.m.  the  party  having  returned  to  the  hotel  the  conveu- 
tion  wa«  calted  to  order  and  a  paper  on  "Care.  Maintenance  and 
h^eelian  of  Street  Ri^way  Rolling  Slodt"  was  read  by  Mr. 
If.  S-  Oxiper.  A  diaeuuion  on  care  of  car  bodies  in  the  Texas 
climate  and  types  of  cars  followed  this  paper,  and  occupied  all 
the  time  until  adjournment. 

In  the  evening  the  Sons  of  Jovo,  which  order  originated  at  one 
of  these  Southwestern  coimn'i  ns  •. >:ral  years  ago,  held  a 
grand  rojuvrti;itiim  and  after  parading  the  streets  in  costume 
with  the  c.'tndidates  for  admission  tied  to  a  long  rope,  as  is  the 
ctistom  of  the  order,  inittatcd  a  number  of  new  candidates. 

Friday  morning  a  paser  waa  read  by  Mr.  F,  W.  ycnsen  on 
Telephone  Engineering  Probtemi.''  Mr.  A.  W.  Q.  Birtwelt 
presemed  a  paper  on  "Organization  and  Operation  of  Purchasing 

.■Hiid  Siipi>Iy  ni|>nrtrnent<."  whirh  stirreil  tip  an  animated  discus- 
sion on  the  qutiiton  of  empk>y:iig  a  ngiilar  storekeeper  or  ttock 


derk  in  a  amall  coiipaiiiy.  An  ahatract  of  Ihl*  paper  and  of  (he 
discMNion  win  be  prtalad  not  week. 

A  letter  wu  read  from  a  member  asking  that  aome  action  be 
t-ikcn  toward  securing  better  insurance  rates  for  electrically- 
lighted  properties  than  on  those  ligiitcd  with  gasoline  vapor  or 
acetylene  plants.  The  matter  was  referred  to  the  axacodve  com* 
iniitee. 

Mr.  I"  M  Lege,  oi  tlic  finance  committee,  reported,  ajditinK 
the  .iiLi>iii:ts  'A  A  !£.  Judce,  treasurer,  which  showed  receipts  of 
i  (j^  arid  ?7T,v.U'  |j,iid  nut.  lea'.  injf  a  balance  of  $4"j8.'j[  S<x  - 
rcury  Frank  J.  DufTy  made  his  report,  which  showed  that  the 
active  membeiahip  had  increased  from  65  to  83  during  the  past 
year.  The  nominating  committee  reported  the  following  ticket 
of  officers,  who  » ere  elected : 

President,  H.  S.  Cooper,  of  Galveston;  first  viee-piesidemt 
J.  W.  IfeLcndon,  of  FaycttaviHa,  Ark.;  second  vice-president, 
}.  P.  Crerar,  of  Ocirfam^  Tex.;  fiiJsd  vice-president.  Samuel 
Katin.  of  San  Aniomo;- secretary,  E.  B.  Meginnis,  of  Dallas; 
treasurer.  A.  K.  Judge,  of  Tyler.  Executive  Committee— H,  S. 
Cooper.  J.  W.  McLendon,  J.  P.  Crerar,  S.imuel  K.ihn,  M.  M. 
rinniir;  11.  I  i>l«.ar.  j  V.  Strickliind.  R,  B.  Stichter.  F.  J. 
I'-ilT'.,  K.  li.  2*Icgiiinr».  1-siiaiiCf  C't^TMtiittre— F,  M.  l^e,  J.  J. 
KiiiK,  W.  }l.  Young.  .'Vdvisory  Coiiimiitc' — I.  11  F.irnsworth. 
H  M.  l.ittcll.  C.  W.  Ford.  C.  II.  Dunbar.  L.  D.  Keliey,  E.  M. 
Cooper.  David  Daly,  C.  W.  Kellogg,  W.  Bums  Head. 

Friday  afternoon  a  special  boat  was  placed  at  the  disposal  of  the 
party  by  which  was  taken  a  trip  of  about  four  miles  to  the  cn* 
trance  to  the  harbor  to  see  the  work  done  on  tlw  jetties. 

Mr.  H.  S>  Cooper,  fbc  new  presidcnti  la  weH  known  in  €be 
street  railway  fleld.  He  was  bom  hi  Isle  of  Wi^t^  Fng'wd.  Hi 
iB$Si  In  18^  he  became  a  manufacturer  of  agiicultural  ma* 
dlinety  hi  (he  South  and  this  connection  brought  him  in  touch 
with  electrical  enten>rt«ci,  giving  him  an  experience  that  later 
made  it  possible  f'  ^i  li:m  1 1  ■  n  i.:,iiii a;,.!  ]:]:r.  r  many  unstilWc 
properties  on  a  pfut'Ualile  Iumv  Hi-,  m  jrd  in  ihis  line  secured 
for  him  in  l8t)3  the  position  of  c-  ner.il  manager  of  the  Siiu-i.c:- 
tady  Railway  Company,  including  the  entire  electric  ai;d  i;a^- 
lighting  and  railway  service  of  Ihe  city.  The  system  wa5  :m  I  ad 
shape,  for  the  bttsineSS  depression  of  lS*n  had  necessitated  i  lacing 

of  them  in  the  hand*  of  a  receivi  r  Under  Mr.  Co.j<.KT'i  maa- 
Bgemem  these  properties  were  placed  in  excellent  physical  con- 
ditiaa  and  brought  up  to  a  paying  basis.  Hi*  next  imporiam 
irorfc  waa  with  the  Ithaca  Railway  Campaniy,  of  Idnea,  N.  Y„ 
which  was  rehabilitated  under  his  management  and  placed  on  a 
paying  b.isis.  Mr.  Gooper  (hen  organized  the  Electrical  En- 
gitiecring  and  Development  Company  of  New  York  and 
m.ide  critical  reports  on  all  kinds  of  electrical  propositions 
for  clients,  and  so  added  to  his  already  wide  experience.  In 
iqo4  he  acreyited  the  |i.-.-iii<.ii  of  general  manager  of  the  Gal- 
x-eston  City  K.".il-^.iy  wlirre  he  was  confronted  by  some  difficult 
problems.  On,'  -.i  .(■  lia  been  the  rearrangement  of  Ihe  lines 
so  as  to  meet  the  raise  in  (he  level  of  the  city  from  two  to  twelve 
feet 


Figures  on  the  Tdephone  Ceoius. 

Some  time  ago  the  preliminary  figures  were  given  out  of  (be 
Census  taken  <  :  the  telephone  industry  in  1902  by  the  BLircdii  of 
tl»^  Census,  1  )ii;.u  tmcnt  of  Commerce  and  Labor.  The  finil  re- 
port is  now  ri'ady  and  the  Bureau  ha^  i  - m  d  3  compilation  of  the 
data.  The  telephonic  art  ha*  prf nvn  so  rapidly  in  the  interven- 
ing three  years,  the  figures  1;  .w  p  1  -.fss  value  chiefly  for  purposes 
of  comparison :  but  it  is  iht  iiueiition  to  secure  such  returns 
ever)'  five  years  instead  of  once  in  a  decade,  as  now.  The  report 
prepared  by  Mr.  T.  C  Martin,  under  the  direction  of  Mr.  \V.  M. 
Stenart,  chief  statistician  of  manufactures  in  the  Census  Oflice. 
contains  also  the  fjgnrea  of  the  telegraph  industry,  electric  fire 
alarm  s>'*iems  and  po^ce  patrol  *ysiems. 

The  Matisiie*  of  the  telegraph  and  tclcplione  industries  of  the 
Um'ied  Stales  were  first  shown  in  the  census  of  i9k>.  At  tint 
time  teleijr.iphy  had  been  growing  steadily  for  nearly  40  years 
and  telephony  was  in  the  formative  stages  of  development  Since 
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dmn,  howtvcr,  teleplnny  bm  pngnrnti  to  nch  *n  «iitait  that 
it  hat  auipaiaed  tdcgraphy  in  phjnioil  and  fiauneial  nafiiiMde. 
In  1900  tiw  telephone  tyntaaaa  opfnied  tnore  tluin  Uirce-fotttihs 
of  tlw  wire  auleage  re|ioctcd  for  both  tclrpboncs  and  telegraphs, 
gave  employmwit  to  SM-eti-fenths  of  the  waKc-earneis  inid  m nr« 
than  tUM-ihlri:^  di  itu:  «  ri';'<MviMl  ir'.orf  ;\iMi  Iwd  tliin'.s  of 

the  ti't.il  rL-\(iuif.  .>ml  j>;iij  lutJiv  Uiau  two  ihiiUi  of  the  total 
expcii-o^. 

In  ii/oj  llicre  were  3.157  commercial  svstem',  nuitiKil  sys- 
tems and  4,98$  independent  rural  lint-.  It  r  thf  LonuiR^tiil 
systems  the  mileage  was  4.77<j.57l,  and  the  number  of  tcli.pln  nr"!, 
S,225.«jSl  ;  for  the  mtttiial  systems  the  mileage  was  /O.yi  j, 
ttte  number  of  telcphonei.  %).ji6;  and  for  the  indepokdcnt  liucs 
tlM  mllcate  wa«  4mI6s>  ukI  Ao  numlier  of  lelcphooei,  55.747- 
In  connection  with  the  oomnercial  and  ninl  systeme  tberc  were 
tOVjlSt  pnUie  exchanges.  The  pay  <itatlon«  annbend  9ai^  of 
wUcb  39^77  wcsc  amomaifc- 

The  nmnber  of  aalaried  cn  i  .  >  .  -  engaged  in  tlie  tdephone 
M:r\-ice  was  14,1^4,  and  the  average  number  of  wage-earrer*, 
t>4.6j8  The  amount  paid  in  salaries  was  $oJSSsJ^  and  in  wages, 
;  Alllioiigh  there  were  only  44  Bell  systems  in  iqcb, 
they  :i|i..ri<  il  about  seven-tenths  of  the  wire  mileage  for  all  tele- 
-y-'.i  r[i>,  uiitc  I'l.in  uiif  -li.i'f  of  .ill  1tu~  ti  ■.f^jiionus.  .iiid 
thrce-fiitlis  r;  ihi  messages  or  taUu  during  the  year.  They  em- 
ployed OM-r  >r  ,,  ivte»tl»  of  the  mge-eamen  and  paid  alanoat 
fouT-fiiUis  of  the  «vafCS. 

The  number  of  mesaaget  or  talks  reported  for  the  year  was 
Sia9akSS4>SS3i  of  theie  444^849,709  were  local  enchange  calls  and 
191^704344  were  knac-^Mance  and  toll  calls. 

Ohio  ted  in  the  toul  ntnnber  of  meesagei,  with  ssSiTOKtet :  and 
Illinois  was  next  with  mi.i^i.q.v-  In  long-distance  and  toll 
traffic  Pennsylvania  was  first,  with  20^09,621  messages,  and  New 
\ork  was  a  close  second,  with  20,367,024.  The  greatest  nnmber 
ot  Nv.il  messages.  54r.-2J^.743.  was  reported  for  Ohhi,  and  tbe 
next  Urgrst,  >:,.t^,744.,w,  for  Illinois. 

The  rcii'irt  •limv'.  <.ii  llit:  average  there  was  utie  li'.cjjln un- 
to every  34  per'wjiis,  that  each  person  talked  63  times  a  year,  and 
thiit  each  leleiihonc  was  used  2,190  times.  In  igoo  there  were 
I.157  incorporated  urban  centers  with  4.000  or  more  inhabitants. 
Of  these  1,002  were  provided  in  t9a2  with  telephone  syitcnts  Of 
some  description.  San  Francisook  with  one  tckphone  to  9  ptt- 
•ons.  was  the  best  telephoned  city  in  the  United  States  in  igoo; 
while  Cleveland  ranlKd  seeoadt  with  one  tdqifaone  fee  cveiy 
16  persons;  and  Boston  wa«  third,  Willi  one  telephone  for  ctwry 
19  inhabitants. 

Tbe  average  revenue  per  lelophon*  antouiited  to  $37.50  and 

the  average  ptr  rrn  -  i..  i  7  trni-,  wlulc  the  average  oper- 

ating rxpen'i'*  a..-  [ht  ii^.ijliuiit  iuiiJ  i.i  cent  per  message, 

kefi'  «■  •<■  zt  <■■]  f'  .r  one  system  in  ALivk-.i,  'inc  ni  tlic 
Philippines,  and  7  in  Hawaii.  For  these  9  systems  there  was  an 
aRicregatc  of  sjufl  miles  of  wire,  3^91  telephones  and  sJSSjJgtB 
messages. 

In  Ifae  report  a  taUe  is  given  showing  Ihe  telephone  statistics 
as  ot  Jammiy  i,  190$,  for  the  United  Stotcs  and  Etirope.  The 
ntunber  of  telephones  for  the  United  States  was  8i<in»vonn  and 
the  nnmber  of  Eniope*  i,48Si;84. 

The  commercial  telegnph  systems  of  the  country  owned  and 
operated  lijld^  miles  of  wire  in  1900.  In  addition  there  were 
16.677  nantical  miles  of  sobmarine  caUe.  The  25  systetns  bad  an 
uivrslmcnt.  <>r  capitalij.ilii-n  of  stdoks  and  hoiid».  of  $162,946,525; 
a  mill  rrvouw  of  $40.(;,v>.o.iX :  and  total  assets  of  $I9S.SOi775 
-\  Mini  anioiintitig  tr>  $i5,ov^67.i  was  patd  in  s.atafies  and  wages 
1"        ^.il.irtxl  rrnplnyrs  at:d  2'>,7'jt*  wage-camers. 

I  lir  t;iil»ny  ttltRraph  systems  were  rcportnl  I  >  i>  |  .  nmp  ui  1 
I  hey  tmiil  Afd  to-.tt''!  oiKrraiors  and  dl^palchel•^,  to  whom  J.i.>, 
040^730  K i~ ri-  pri:d  in  waees    The  numl>cr  of  mr^sages  sent  during 
itie  year  for  railroad  butincM  only  was  30iJ43i7S6  and  the 
number  of  commerrial  messages  was  4,474«SS}- 

The  report  contains  an  interest  ii^  chapter  on  the  employment 
of  the  telegrapb  and  telephone  by  iKe  Government.  It  shows  the 

Mati^ri.  >  for  t!ir  d  li  Kr^ph  and  irIr;)hotie  srritci'  of  the  Sigi'-i' 
C'»ri<«  111  tlie  IVuird  Stiiic*.  :ii  tlir  rhilippinc^.  and  in  .Maslca,  and 
^  t);<  u\r  ui  t<  I'  i/r,i|iliy  ;ii  •!  trh  phony  in  the  work  of  the 
\\  rather  Bureau  and  Ilit  L'U  Saving  Ser\  i<c. 


VoiL  XLVn,  No.  n. 

Electric  fire  alarm  systems  were  installed  as  esrly  as  1852  and 
by  I9IM  there  were  764  sndi  systems  in  operation.  Tlie  fire  alarai 
systems  were  distribtned  through  48  States  and  Territories,  al- 
though tbey  were  fottnd  chiefly  in  the  older  and  more  densely 
populated  sections.  The  largest  number,  106,  was  reported  for 
Massachusetts  and  tin-  n0.1i  Lirgcit,  70,  for  Xew  York. 

The  practice  of  puttms  the  fire  al.irm  wires  undcrgrouiul  has 
iii.i i-.i-.i-r!  r.,));rjly  during  !.-iic  y  r-ar-,  .^iid  mare  than  one-fourth  of 
tlif  .iy,t».}5  miles  of  such  wire  w;<'.  und erg  round  in  SOW  Thrre 
were  37,8.12  signaling  and  aTiinmciiitinK  b.ixcs  .md  I.'/Xi  >;u- -..r. 
iclephoncs  for  use  in  connection  with  the  fire  alarm  service. 
During  the  year  1902,  85,070  fire  alanns  were  Mmed  in  through 
these  boxes  and  telephones.  Of  lhr.se  alarms  12,794  WCTC  credited 
to  New  York  (M9I  to  Massachusetts  and  9,i>Z7  to  Illinois. 

Tbe  combination  of  the  telegraph  and  telephone  as  an  auxiliary 
to  tbe  poKoe  foree  was  first  introduced  b  188ft.  In  igon  the  police 
patrol  systems  were  distributed  in  ja  States  nnd  Hie  Dittriet  of 
Colnmbia.  most*  of  the  systems  located  in  the  States  with 
the  greatest  number  of  large  cities.  Ma»sachusetts  is  credited 
with  the  largest  number,  28;  and  New  York  ranked  seowd, 
with  14. 

■|  r-rri:  vrc.  :ti  14.K  p.ilicc  'j.-itrMl  \\sldns,  witli  2ti.3ir>  "iilts 

.if  The  H^.'n:,Iiri^;  l.i      ~  m:inl:trc.:i  .ind  the  telephiiiiing 

boxts  1,170.  Over  ihcKc  uistrumcnts  40,0^0.505  police  calls  were 
recened  or  sent.  This  gives  an  average,  per  box  or  station,  of 
3,816  mcss.ige»  during  the  year,  or  a  daily  average  of  more  than 
to  calls.  The  use  of  the  lelephonr  predominated,  the  number  of 
telephonic  messages  being  333a3i8ta.  as  compared  with  17,233,169) 
of  an  edter  kinds. 


Kings  River  Power  Enterprise  in  California. 

The  Kings  River  Power  Company  h  pLmiiiiiy  in  rxptud  up- 
ward* of  $8.ooo.O(X>  in  developing  the  large  water  j«>«cr  p«j4»i- 
Si  ilu  rit  til.'  Kings  River,  near  Fresno,  Cal.  -  The  company  is 
tuiiiiA.*<d  ui  capitalists  interested  in  the  Edison  Electric  Com- 
pany, of  Los  Angeles,  and  the  Pacific  Light  &  Power  Company 
(one  of  H.  R  Huntington's  companies),  also  of  Los  ,\ngelcs. 
It  is  said  to  b<  backed  by  E  II.  Rollins,  of  lioston,  and  .\.  W. 
Harris  It  Ca  and  Ladenburg,  Thalman  A  Co.,  of  New  York. 

The  Kitifs  River  Valley  is  the  second  jdaoe  tbe  Edison  people 
have  looked  to  in  eeniral  California  as  a  pmlilablc  opportune 
of  iavcalment  They  arc  now  compietinig  the  election  of  a  targe 
power  plant  on  the  Kem  River,  fram  whidi  power  wiU  he  taken 
it6  mile.s  to  Los  ,\ngeles.  Five  other  plants  have  been  planned 
in  ilu-  K.I  11!  \';i"ey. 

I  1:1  I  liiveloped  in  thi  Kihk''  I<iv<:r  X'.dlry  will  be  eiitirt-iy 

iisod  m  central  California.  I-.  -m  p  iwi  :  idin.ts.  each  to  cost 
$2,u(x>.ooo,  are  10  be  located  on  the  Kings  River.  The  first  will 
he  on  the  river  between  Trimmers  and  Maxon's.  to  which  point 
the  country  road  already  reaches  The  second  will  l>e  .it  the 
junction  of  Mill  Creek  with  Ihe  river;  the  third  will  be  at  the 
junction  of  tbe  middle  and  sooth  forks  of  the  river,  and  tbe  feurtb 
at  (he  junction  of  BosMcr  Crock  with  fb»  sotub  fork  of  the  river. 
The  latter  point  is  die  final  pohit  of  the  Elkry  survey  for  the 
State  highway. 

These  power  plants  are  to  be  constructed  in  the  order  named, 
during  several  years  to  come.  Work  will  begin  this  suinnicr  on 
the  one  above  Trimmer.  ■  ,11  l<  111  in  is  above  Maxon's  the 
company  is  to  build  a  $2O,00u  briiliji.  Ui  cross  over  to  the  south 
anrl  cast  side.  From  this  bridge  to  the  fork  of  the  river  is  a 
(li'ispcc  of  ^  miU>.  and  the  company  cxix-ct-  to  have  a  roadway 
t  r  tl...  entire  disfniice  within  the  next  year.  .Mnrady  the  first  12 
miles  are  done,  and  a  force  of  40  men  will  be  ptit  on  immediately 
to  piivh  the  work  on  the  rest  01  the  way  at  a  coat  of  |atf»  a 
mile.  Work  on  tbe  bridge  will  begin  as  soon  as  tbe  aiipennaors 
let  the  contract  for  the  Connor's  share  of  tbe  improvements. 

The  total  capacity  of  the  company's  fonr  power  plants  wilt 
be  close  to  150^00  hp,  of  which  tbe  first  one  will  famish  40^000 
hp.  Chief  Engineer  F.  C  Finkle,  of  the  Edison  Electric  Com- 
pany. ^tates  that  ;iU  the  power  will  be  used  in  the  San  Joa<]uin 
\'.dl,v  devolopmrnt,  probably  a  large  portion  being  tised  lor 
electric  railtt.'us  (hat  will  eventually  traverse  the  valley. 


ELECTRICAL  WORLD. 
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firociklyn  Applied  Sckoce  RdEnreoce  Libnrjr« 


The  Applied  Science  Reference  Room  of  the  Pratt  Inttl- 

tutc  Free  Library  (.K.x  r  -'  ti  Sirni  near  DcKalU  Avenue  rir.  i 
lyn)  lias  for  its  objcit  \hc  .mlion  of  thox  engaged  in  ai;j  l.-ailc 
or  i'.iiin  trj, .  irrcsi'ccin  it  any  connection  with  Pratt  Insti- 
tute. Hundreds  oi  questions  arise  cvcr>'  day,  in  the  factories 
and  shops  uf  a  city,  which  could  be  answered  from  some  print- 
ed page.  It  is  the  intention  of  the  Reference  Rooiu  to  »ui>ply 
tlm  need  as  far  as  pouijilCi  *onctiines  with  books,  very  often 
with  periodical*  or  transactions,  and  again  with  trade  cata- 

iogiics. 

In  die  room  set  aside  for  this  wo>k  in  tbe  Free  Librvjr  of 
Fntt  Inatiinie  u«  taken  neaify  ■  hundKid  trade  and  aeicn- 
tilic  papers,  giving  the  latest  news  of  the  industrial  world. 
There  are  beside*  orer  fifty  of  the  labor  union  papvrs,  of 

which  a  f.'r  i>  pirc-iiT.  cd.  The  most  important  of  the  periodi- 
cals am  bt^uiui,  aiid  the,se  botind  files  contain  much  material 
that  can  be  found  no»h<r\'  cho.  The  publici'iins  of  the  U.  S. 
Patent  Office  are  kept  here  ilau  and  arc  used  il,id\  The  co!- 
Icttlnii  t  f  books  includes  up-to-date  publication;  >n  \ariou.s  in 
dustrics,  such  as  electrical  engineering  in  all  its  branches,  plumb- 
ing, manufacture  of  textiles,  industrial  chemistry,  gas  engines, 
the  making  of  cement,  and  so  forth  and  so  forth.  The  books  in 
ttut  room  are  not  allowed  to  go  out,  so  that  anyone  coming  .'s 
•lire  to  find  ibe  book  he  wishes  to  refer  to,  if  it  is  a  part  of  the 
collection.  The  Ufaraxy  ba*,  however,  a  food  collection  of 
hooka  in  these  aabjeets  lor  ctaoilatloq,  often  dupHctlet  of  the 
hook*  in  the  Applied  Scieoce  Refisrence  Roobl  The  room  Is  in 
charge  of  Mr.  Edwin  M.  jenks,  whose  work  is  to  help  thoae  who 
are  looking  up  any  question  that  ties  within  the  province  of  this 
room. 

A  brgc  colicctiun  iji  tradt  an aloKUk-s  furnishes  the  very  lat- 
est information  in  many  lines,  and  is  bciiiR  i;-.'.arKC(i  :on;t:intly 
The  Library  wilt  get  any  trade  f.iinloKUi  la  print,  at  the  re- 
quest of  any  user  of  the  Library,  ii  it  i?,  obtainable.  One  new 
feature  of  the  room  is  a  coWcctm::  oi  mounted  cuts  of  machines 
and  mechanical  devices.  Ilicsc  may  be  used  in  the  room  or 
taken  away  to  woifc  with,  if  desired.  A  man  looking  up  a  new 
form  of  chnek,  for  exampte.  will  find  a  score  of  cuts  shouing 
different  ehudo,  and  anoiv  these  may  well  find  some  that  will 
he  of  service  to  Mm. 

Men  studyinc  in  the  evening  schools,  those  prepariuf  for 
civil  service  or  other  cxamhuttioas,  lawyers,  and  men  of  vari- 
ous interests  will  find  this  department  of  use.  The  Room  is 
optn  every  day  except  Sunday,  from  12:30  p.  m.  to  9:30  p.  m., 
and  can  be  nicd  between  9  a.  m.  and  is:ao  through  the  Libraiy 
office 


Electricity  in  Market  Gardening. 
^^^^^ 

Experiments  of  much  interest  in  relation  to  the  electrical  stim- 
ulation of  vegetable  growth  arc  now  being  carried  on  by  Hott. 
W.  nirc:;  li  Raw&on,  of  Boston,  at  lii--  large  market  gardening 
establishniiiu  in  the  suburban  town  ni  Arlington,  Mass.  Mr. 
Ra'.\-on  1-  OIK-  .>f  (hf  b«"!t  kn.  mn  irj.irkct  gardeners  in  the 
vicinity  of  Boston,  and  for  a  long  tim«  he  has  been  greatly  in- 
terested in  the  problem  of  accelerating  vcgttablc  production  by 
electrical  means.  He  has  employed  the  arc  light  with  success  in 
expediting  the  growth  of  vegetables,  and  the  latest  development 
in  Mr.  Rawsm's  study  of  how  best  to  promote  thoroughly  scien- 
tific market  gardening,  eoniiits  in  the  rotroduction  of  electric 
cnrrcnts  into  the  vegetahte  beds  thcmseivesi  and  tiius  tw  the 
tesnhs  obtrined  have  been  snlfidctjtly  successful  to  render  them 
full  of  signiftcant  Interest. 

In  November,  1005.  Mr.  Rawson.  acting  in  connection  with 
Mr.  Reuben  Baron,  supervisor  of  wires,  and  a  practicing  elec- 
trician in  the  town  of  Arlington,  began  to  experiment  with  cur- 
fi  nfs  if  t.\r;  tdlngly  small  magnitude  in  the  lettuce  beds  of  one 
of  the  largest  greenlKkttses  on  hi.s  Arlington  estate.  The  soil  had 
been  previously  sterilised  hf  heating,   h  was  tamd  that  if  a 
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copficr  pl:iti  siii'.k  in  -.hr  iLiain  and  tcrtiluer  uf  thr  hcd  at 

one  cud  oi  tht  hou^c  and  cunntcU'd.  by  au  ovcrli»:.id  wice  to  a 
zinc  plat":  -  -11^  III  the  Ltd  .d  tlip  odioi  end,  a  current  measurable 
iin  a  milli-amttteter  tiowed  constantly  through  the  wire,  and  a 
[i-  dential  difference  of  about  0.5  volt  was  found  to  exist  between 
the  terminals.  No  current  was  supplied  from  any  outside  souri'e; 
the  entire  flow  occurred  as  a  result  Of  the  chemical  action  of 
the  ammonia  and  other  satu  hi  the  hed  itpon  the  kmc  plate.  Tbc 
hed  acted  simply  like  a  laige  batteiy  cdl  and  the  curtent  aiea»- 
ured  varied  in  value  from  about  0.4  nilli-asivere  to  almost  15 
milli-amperes. 

One  of  the  beds  in  the  house  was  sepmaled  from  the  bed  in 

which  (he  plates  were  sunk,  in  order  to  compare  the  growth  of 
the  rU'Vrli  .liij  -  innidatt  d  plants  s',  ith  th<:  growth  of  plants  sub- 
jected m*.ti;ly  to  the  usnal  gardening  tire.  It  was  found  that  the 
clectrically-trc.it id  icttiicc  grew  enough  faster  to  be  ready  for 
market  a  week  alicad  <ji  that  in  tin-  ordinary  hcd,  and  the  heads 
were  also  larger  in  sizf  Hie  saving  ot  ,1  week's  time  m  this 
way  means  a  considerable  financml  Rain  to  a  Urge  market  garden, 
where  a  single  gtecnhouse  may  Cioniain  from  30,000  to  40.000 
heads  and  have  an  operating  value  of  ^  or  $50  a  day.  The 
earlier  eonpletion  of  a  crop  also  releases  the  bed  just  that  much 
sooner  for  farther  production. 

The  same  gneral  treatment  is  being  applied  M  the  productkm 
of  cucurabersi,  and  while  the  expcfiments  are  sliti  in  a  rather  early 
stage,  it  faas  been  found  timt  the  yield  ot  the  bed  has  been  con- 
snJcrai>iy  increased,  Slid  the  foNafe  of  the  vina  has  been  much 

augmented. 

Care  Ixi  n  t.ikcn  to  treat  the  compared  beds  alike,  with 
the  sinpi'.c  c\i:e]ition  of  electrical  application.  The  experiments 
have  l>(i--n  tried  in  thric  different  sirrd  greenhouses,  th^  largest 
being  400  ft.  long  and  the  sinaiicst  about  100  ft.  The  w  idth  of 
the  beds  is  about  13  ft  each,  and  the  depth  approximately  a  ft. 
Of  this  depth,  about  I  ft.  consists  of  manure,  which  is  strongly 
amtnoniacal.  Tlie  size  of  the  plates  used  has  been  varied  more 
or  less,  and  the  compositiaa  of  the  sdl  has  been  found  to  have 
considenble  mflucnce  upon  tiie  fcsidla.  At  the  time  of  the 
writer's  visit  the  4i»-ft.  house  was  sqitippcd  with  a  ^-ia.  sine 
strip  at  the  end  of  <me  bed,  comiecled  to  a  No.  16  win  rnnnmg 
throtigti  ih>-  house  lo  a  copper  terminal  wbkih  eomsisled  simply 
of  :i  lirigk  bare  wire  of  Na  16  site  sank  in  the  bed  at  the  oppo- 
^it'.'  rnd  from  the  zinc  terminal.  An  ammeter  gave  a  reading  of 
4  miUi-ampcres.  Cucumbers  arc  being  raised  in  this  bed.  In 
some  cases  it  has  become  necessary  to  cut  down  tbc  current  by 
decreasing  the  plate  area,  in  order  t«  avoid  stimulating  the  rfO!> 
to  a  rank  growth.  In  ol^et  la-.;  -.  (da-es  12  in,  by  to  in.  in  .ir<  1 
have  been  used  It  is  ceriiKiiiy  interesting  to  ob.scrve  the  current 
ni>w  under  the  conditions  prevailing. 

Prof,  George  E.  Stone,  of  the  .\mherst  Agricultural  College, 
has  become  greatly  interested  in  the  experiments  at  .\rlington. 
and  a  thoroughly  scientific  study  oi  all  the  conditions  and  phe^ 
nomena  is  now  in  pragrets.  Headii^s  ate  being  taken  of  the 
current  flow,  the  liae  of  the  crap  is  being  recorded,  and  all  the 
important  facts  which  might  have  a  bearing  upon  the  prodttction 
rate  and  comparative  results  are  being  recorded  with  care.  The 
whole  subject  is,  in  this  country,  in  its  infancy,  and  there  is  room 
fi  r  an  exhaustive  study  of  the  different  factors  which  influence 
tUr  vigptable  growth.  In  m.inv  (juarters  the  idea  prevails  that 
current  :v  i^iplied  externally  10 m  iln;  mains  of  the  local  electric 
light  and  power  circuits,  but  mieh  1^  not  (he  case.  A  great  deal 
remains  to  be  found  out  as  to  the  proper  sire  of  plates  for 
various  soils  and  kinds  of  proriiirt.  the  best  current  10  use,  the 
effect  of  temperature,  moisture,  etc. 

At  first  Unsh  it  seems  almost  impossible  that  a  current  of  a 
few  milli-amperes  spread  oat  in  sheets  over  a  cross-scctkmal  area 
of  about  96  aq.  fL  and  a  bed  400  ft  m  lengtb  eeoM  pmdnoe 
cnoogfa  dietiHcOl  action  or  stinwhition  of  the  rooa  of  Che  plants 
to  make  any  penxptible  .dilFerence  in  the  rcsittis  The  experi- 
ments have  gone  far  enough  to  satisfy  the  investigators  that  there 
is  a  stimulus  to  the  growth,  however,  and  it  is  highly  probable 
that  in  the  not  distant  future  a  notable  gain  in  the  knowledge 
r>f  forced  market  garden  rrc  lueii.  ••  nil!  Iw  enjnved  hy  the  auri- 
cultural  world.  The  only  expense  seemj  to  be  the  cost  of  irtstal- 
lation,  which  is  a  very  small  matter  as  thas  tsr  pneticcd. 
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Dottghts  Bumett 


Etouglass  Biiriu'tt  was  born  April  6,  1872,  in  Brooklyn,  N.  Y., 
and  received  his  primary  education  a'  tlie  Juvciuli;  HiKh  School 
of  that  city.  After  four  years  in  the  preparatory  department  of 
llif  Brooklyn  Polytechnic  Institute,  he  paised  four  years  in  the 
scientific  course  of  that  school,  specializing  in  chemt»try,  and 
in  1890  was  Kndtuted  with  the  degree  of  B.  S.  The  follovin( 
yctr  he  took  a  poet-cndute  course  in  electricity.  During  an 
illncw  of  Fm£  Fim^  Ur.  BuMtt  Ittd  dni«e  of  tiw  diciiilmT 
classes  of  tlie  Brooilcljn  Boiyteeimic,  and  at  another  time  had 
chaise  of  tlie  phyaics  dataca  during  an  ilinesa  of  Trof  SfaddoiL 

At  the  formation  of  the  Manual  Training  High  School  in 
Brooklyn,  Mr.  Burnett  was  appointed  instructor  in  science  and 
latterly  had  charge  of  the  daises  in  phy>iis  atul  chemistry. 
After  occiipyinR  for  a  time  the  position  of  a'isislaiii  iiisimclor 
in  chemistry  at  Pratt  In^rtitule,  Mr.  llurnctl  for  five  years  was 
itl^tnlClor  in  cliarxe  of  the  evening  classes  in  physics  at  that 
!n>tiliil<'  In  NovemlK.T.  1004,  he  entered  the  cinplDy  of  the  Edi- 
ion  Electric  llluniinaiinK  Company  of  New  York,  and  after  serr- 
ing  a  short  titne  as  a  clerk  in  tli<-  insprction  department,  faeeane 
inspector  of  isolated  plants  in  New  York  and  later  was 
made  snperinlcndent  of  the  "Annitai  Survesr,"  wMdi  eadmced 
making  testa  of  cnatomers'  imttaltatKMis  and  tatting  tiia  leader 


BOmiLAM  BURNRT. 


and  main  syatems.  In  1897  he  became  asdaiant  feaeral  agent 
in  chaxgs  of  the  wholesale  department,  with  diarge  of  the  can* 
Yum  for  lenrioe  to  new  buildings  and  of  all  cases  involving  iso- 
lated plants.  The  dnties  incident  to  this  work  required  an  inti- 
mate knowledge  of  existing  lightinK  ar.d  power  condition-  utid 
requirenunt-i  in  ail  (he  larne  biiilclinKS  of  New  York,  and 
involved  t'"i.-  (irijiMn.n. ■!!  of  ii;l;oli  il  iv^liinatcs  as  to  the  service 
anil  current  cost,  toxither  with  the  direction  of  tests  of  meter 
and  power  equipments  and  elevators,  as  well  as  an  intimate  knowl- 
etlge  of  steam  heating,  steam  and  hydraulic  elevators  and  steam 
and  gas  engine  performances.  Among  the  duties  were  the  prep- 
loation  of  complete  electrical  spedications  (or  baildiag  eqtiip- 
nenHf  and  patafaig  upon  spedlieatkHiB  for  plants,  equipments, 
devators  and  motors. 

On  February  i,  1904.  Mr.  Bumett  wu  appointed  manager  of 
the  dectrical  department  of  the  Consolidate'd  Gas,  Electric  Light 
&  Power  Company,  of  Baltimore,  Md.,  whidi  position  he  now 
occupies.  In  this  po>it!oii  he  has  had  particular  charge  of  ques- 
tions of  policy  of  the  coni[)any  in  its  relations  with  the  public. 
He  a-sninc(l  his  duties  less  than  a  week  before  the  great  fire 
of  n/)^  :inil  thiiii  had  to  meet  a  number  of  new  conditions 
iinpovcd  tiy  the  iln-s  of  the  emcrKfiK-y.  From  a  system  with 
3.000  customers  at  ibai  time,  the  business  has  increased  to  one 
of  over  6,0tX)  customers,  and  there  has  been  an  increase  in 
tlie  connected  installation  from  187,000  to  43Sjooo  i6-cp  tamp 
cquivdents,  the  increase  in  power  ser\-ice  being  from  3,aoo  bp  in 
motors  eonneeted  to  gt/ooo  hp.  This  substantial  increase  bat 
been  secured  in  spite  of  ^-ery  active  competition  wifii  the  gas 
company,  and  a  very  mudi  more  activa  competition  with  anofiier 
elect rie  light  company  established  about  the  thne  of  the  ire. 
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Mr.  Bumett  is  the  inventor  of  an  apparatus  known  as  the 
nnrnctt  luminometer  for' the  measurement  of  illumination.  He 
li  I .  (iclivcrcd  many  lectures  on  scientific  and  engineering  subjects 
before  the  Brookjya  Tnstitntsi  of  Sdsnoe  and  Arts  and  other 
bodies,  and  has  prtamai  pnpan  laiai*  tta  Amcridan  Institute 
of  Electrical  Enginccfa  (of  wiiieh  he  a  OMBiber  in  fall  stand- 
ing)  and  the  AssoetatloB  of  Edison  IHuounating  Companies, 
and  contributed  articles  to  the  technical  press.  At  the  time  of 
assuming  his  pre-sent  position,  he  was  vice-president  of  the  New 
Yoffc  Electrical  Soddy. 


CURRENT  NEWS  AND  NOTES. 


PROTECllSG  NIAGARA.— Goyemot  Higgins,  of  .New 
Yorit,  has  vetoed  the  Foetker  bill,  for  the  "protectkm"  of  Niag- 
atra.  and  in  his  memorandum  says:  The  legishuivc  tnleat  doubt- 
less was  to  help  save  Niagara,  but  tlie  expresskm  of  soch  iment 
by  this  bill  b  not  fisiidtona.  Appsaval  tlwreof  on  mjr  part  would 
under  no  condKlons  place  the  slightest  resbricthm  upon  the  power 
ONHpaniei  or  upon  hUm  kgidatnca,  aad  it  nright  have  a  dia- 
metrical!)-  opposite  result  firAm  that  {ntended.* 


STREET  RAILWAY  ASSUCI.i  l  IO.\' Secrtlary  Swenson 
has  issued  a  circular  calling  attention  to  the  existing  conditions 
of  individual  membership  in  the  American  Railway  Mechanical 
and  Elcetried  Assodatkm,  as  sketched  in  a  fnrdicr  letter  from 
Mr.  S.  W.  Mower,  the  secretary  and  treasurer  of  tiut  body*  wl^ 
has  become  a  constituent  of  the  larger  American  Street  and  In> 
terttrban  Railway  Aasodation  in  its  engineering  branch.  It  all 
hwks  very  cumbrous  and  complicated,  but  doubtless  works  out 
easily  as  a  plan  for  confcdcr.i-'ug  tin-  i.ini.ii-.  nilcn -t-.  hmui^ht 
together  for  co-operation.  1  lie  cliange  made  is  ihac  all  old  mem- 
bers of  the  Mcchar.ic.d  .Association  become  eligible  for  associate 
membership  in  the  engineering  branch  of  the  larger,  compre- 
hensive body,  with  dues  of  I5  eadL 

CiyiL  SERVICE  POSITION.— K  competitive  examination, 
under  the  auspices  of  the  Civil  Servi,-e  Commission,  for  the  po- 
sition of  mechanical  engineer  in  the  Hnreau  of  Filtration  of  the 
City  nf  Philadelphia  will  bi-  held  .it  r..:im  875.  Ci!y  Hall,  Pluia- 
delpliia.  on  S.3tijrdav.  June  j,  irjtyi,  at  10  a.m.  .Applicants  must 
be  ritiziT".  1  I  tlu-  I  iiiii  ij  Slater.  un<lcr  jl5  years  ut  age,  and 
must  be  Kraduates  of  Lehigh  University,  University  of  Pennsyl- 
vania, Massachusetts  Institute  of  Technology,  Troy  Polytechnic 
liutitute,  Stevens  Institute^  or  other  schools  of  equal  grade. 
They  must  have  had  at  least  two  years'  experience  with  steam 
plana  and  pumping  madiinery,  preferably  punning  stations.  The 
salary  is  ^so  per  month.  Biasik  ionns  of  applieatiaa  majr  be 
had  at  the  oflke  of  the  Civil  Service  Commiisian,  fys  City  HaB. 
Philadelphia,  upon  personal  application  by.  reddents  of  Fh9a- 
delphia  and  upon  application-  by  mail  by  non-residents.  .  These 
must  be  filed,  proi>er]y  executed,  on  or  before  May  3&,  ic»6. 


DISSER  TO  COMMISSION.— TYit  National  Civic  Federa- 
twn  gave  a  dinner  on  May  21  at  the  Park  Avenue  HuleL  New 
York  Ci^.  to  the  members  of  its  eommisston  sailing  this  week 
to  investi^le  municipal  ownership  in  England.  Justice  Gaynor, 
of  Brooklyn,  gave  aa  onestpected  turn  to  affairs  by  assdting  tlie 
recent  ihergcr  of  traction  systems  in  New  York  City  as  "dis- 
honest enough  to  shock  the  mnr.-.l  sense  of  the  people  of  the 
entire  country."  President  .\u(?ust  liclmont.  of  the  bVdcration, 
rr>.pi)ndid  warmly  to  this  assault  and  said:  "I  want  tu  n-pudi.ite 
ri|;lif  hi  ie,  in  the  mo'-t  unqualified  langiiaKe.  this  insiiuiation 
th;it  I  d:  iin  ,l^vK■iJll(  •.  iii.'ittage  these  corpor.itions  in  any  other 
spirit  than  that  of  honesty  or  of  correct  purpose  and  with  any 
itii<  r  view  than  that  of  oomplying  with  every  letter  of  the  law. 
But  I  do  think  that  every  corporation  and  every  corporate  mana- 
ger is  entitled  to  be  heard  in  court  first  and  then  his  action  shall 
be  tested  after  the  verdict  of  tlie  court  and  not  liefore.  Yon 
know  to  what  I  refier  and  therefore  it  will  not  be  neceaaaiy  for 
me  to  add  aaytMng  and  I  am  sorry  that  I  have  bad  to  make 
this  statenMnt"  ' 
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TYPHOON  I  A  LUZOtr^  tCvere  ^boon  atmck  the  bland 
of  LwEon  last  week  and  adviees  fram  Manila  sute  that  tele- 
graphic eommnnication  was  interrupted  in  all  parts  of  the  island. 


USE  OF  NATURAL  GAS.— The  Shreveport,  La.,  Traction 
Compaoy  Informs  ns  that  it  Is  now  operating  its  system  with 
natural  gas  under  its  five  liori.-ontal  rcti:rn  tubul.ir  boilers  oi 
150  hp  each.  It  is  esiuiutcd  liut  die  iiiunlhly  consumptwii  of 
gas  will  approximate  7,000,000  cu.  ft.  The  company  uses  a  boiler 
gas  regjlator  which  keeps  the  steam  at  about  mo  lb.  pressure 
allowir  g  a  variation  of  lets  ttan  s  per  ceab  >tganll«n  of  load. 
Forty  burners  lo  each  betler  were  installed. 


THE  FRANKUN  MEDAL^A  cable  dispatch  from  Pans  of 

May  19  says:  "At  to-day's  meeting  of  the  Council  of  Mini  ti  r< 
Sf.  Bourgeois,  Minister  of  Foreign  Affairs,  presented  the  medal 
gU'Cn  b>  (111/  L'lKte'l  Stair*  to  i-'r;iiHi-  111  ootniiienioration  of  the 
Franklm  annivcrs.Try.  1  he  council  decided  lo  send  a  message 
of  thanks  ;o  President  Roosevelt  and  the  American  nation  and 
also  to  esublish  a  special  section  in  the  Mint,  where  the  medals 
commemorative  of  WasldnBion,  t4i{»jr«tle,  Paul  loaeii,  Flraaldfa 
and  others  cennected  with  the  ear^y  ties  letweea  Prance  and  the 
United  Stales  will  be  deposited." 

WBSTBRN  SOCIETY  OF  EyClSEERS— The  electrical 
section  of  the  Western  Society  of  Engineers  held  iu  last  meet- 
inf^  of  thr  ^rason  in  its  rouiiis  in  the  Manailax  k  HI'.jck,  Glicago, 
Friday  evening.  May  18.  The  programme  eomi^tcd  o(  an  in- 
teresting paper  by  Mr.  H.  R.  King,  of  the  Western  Electrfc  Com- 
pany, in  which  he  described  in  detail  the  bnge  new  shops  of  the 
compaqy  at  Hawthorne,  near  ChieaffO.  These  shofH  have  been 
in  tbe  process  of  constractkm  for  the  last  two  years,  and  provide 
for  the  employment  of  about  three  thousand  people.  The  lecture 
was  well  illu?trated  by  lantern  slides  showing  tbe  construction  of 
the  buildings,  special  machinery  employed  and  other  features  of 
tedmteal  i»l«rest 


OPEKISG  OF  SIMFLOS  TUNNEL— \t  Domodossota, 
Italy,  rn  May  ig.  the  new  Simplon  tunnel,  whose  trains  arc  to 
be  operated  electrically,  was  opened  by  the  King  of  Italy.  The 
Simplon  tunnel  is  laMi  miles  tonf.  and  it  the  longest  in  die  worid, 
the  next  being  the  St  Gothard  ttmne!  of  about  ry'^  miles.  It 
eimaists  of  two  ptrallel  tannels,  each  for  a  ^in^U-  line  of  rails 
placed  about  52  ft.  apart  from  center  to  cvtitt  r  One  terminus 
is  at  Brieg.  in  tlic  Rhone  Valley.  The  It^aaii  terminus  is  at 
I-'clle.  Italy  and  Switzerland  ratified  the  convention  providing 
for  tbe  constniction  of  the  tunnel  at  the  end  of  1896.  .  The  cost 
of  the  tunnel  was  estimated  at  $14,1000^000:  $10^0001(000  tMS  to  be 
bone  by  the  Jura-Simplott  Cbmp-my,  of  Switrerland^  $3,000^000 
^  Ae  Swiss  GovenHneat;  and  $1,1000,000  by  Italy.  Operadons 
were  commenced  at  both  ends  in  dke  autumn  of  iC^B. 

CHIEF  ELECTRICIAN  CyRT/JV.— Letters  of  commendation 

have  been  sent  li\  'he  Sn  ret  ry  mF  the  Xavy  tn  officers  and  men 
*lio  distinguished  thcsiiscKci  during  Uit  great  disaster  at  San 
Francisco.  Of  the  enlisted  men  commended  Chief  Electrician 
Cartin,  of  the  Pike,  is  especially  honored.  After  doing  all  he 
eeuid  to  a!;si.it  in  lighting  the  fire,  Curtin  established  an  cmer- 
mcy  hospital,  now  called  the  Cbrtin  Hospital,  and  for  days 
managed  to  obtain  the  medicine  and  other  supplies  required  to 
care  for  ns  :ti:i-iv  at  y<ri  i.-.ticnts  daily  \i't'r  recounting  this 
rcmarlcablc  achievement,  .Acting  Secretary  Xt-wlM-'rry's  letter  says ; 
The  department  cannot  too  highly  recommend  ytm  for  your 
<x?raordinary  display  of  energy  and  resource.  It  must  be  a  pleas- 
ure to  the  public,  as  well  as  to  tbe  department,  to  know  that  the 
personnel  of  the  United  Stotet  Kavy  is  composed  of  men  of  your 
(fetiacter,  ,w1lo  only  need  an  opportunity  to  show  their  true 
worth." 


'iOTFL  TELliPHONES.~l\  Is  becoming  a  common  thing  to 
^  &  tuephone  in  every  hotel  bedroom.  There  was  a  total  of 
city  calls  registered  at  the  new  Hotel  Astor,  New  York 


aty»  for  tbe  nooth  of  April,  1916^  and  for  the  tame  month  2,500 
suburban  and  long-distance  calls  np;irnr  npnn  the  leoonL  If  the 
other  months  show  similar  totals,  the  asgregate  number  of  calls 
of  all  k;nd'^,  cxrliisuo  of  those  coming  ni,  for  the  year,  would  bc 
33o,<Ax>.  Tile  total  revenue  from  telephone  use  a  something  like 
$50,000  annually.  In  February  there  were  75  Philadelphia  calls, 
so  Boston  and  503  Jersey  City>  The  hotel  does  » large  tdepbone 
business  with  itseli  TYme  are  Sjooo  interior  caUs  a  dar.  for 
practically  every  need  or  desire  of  a  guest  IS  attended  tO  by  tele> 
phone.  Guests  are  talked  to  by  telephone  as  much  as  they  talk. 
There  js  a:i  a.ti.-ige  of  1,000  incoming  calls  a  day,  or  365,000  a 
year.  Hnii'lreds  of  reservations  of  rooms  are  made  daily  by 
telephone,  and  thousands  of  inquiries  on  every  conceivable  sub- 
ject, from  the  sailing  of  ocean  liners  to  tbe  price  of  corned  beef 
hash,  are  expeditiously  answered  over  the  wiiet.  The  cashier's 
desk  in  every  dining  room  is  provided  with  an  instrtimcnt,  by 
which  guests  can  retain  a  table  for  any  mcaL  Every  baggage 
room  is  similarly  equipped. 

INVESTIGATING  OPERATION.— \  special  correspondent 
of  the  New  York  TnhiM  writes  from  London  as  loliews:  "The 
American  experts  now  occupied  in  investigating  tbe  practicil 
operation  of  public  and  private  ownership  in  British  towns  have 

the  vtrl'.ie  of  reticence.  Tbrro  ,irc  no  premature  disclosures  of 
opinion  They  nre  mnkiin;  a  riosc  study  of  tlie  plants  and  ac- 
count?, of  twenty-four  vtrcet  railway,  electric  liglit  .'ind  Ras  un- 
dertakings, twelve  under  public  and  twelve  under  private  maiv- 
agement.  and  they  are  awaiting  the  arrival  of  the  main  committee 
of  the  National  Civic  Federation  this  month  before  Ubulatmg 
the  results  or  Instituting  a  comparison  between  the  two  systans 
of  ownership  Their  own  work  i?  to  bp  ^l  rMtini/eJ  by  their 
.American  associates  and  a  series  of  %i>its  pror:  t<>  various  towns 
where  local  authorities  and  company  oftiria's  can  he  consulted. 
It  may  be  a  month  or  six  weeks  before  the  labors  oi  the  engi- 
neers and  accountants  can  be  revised  and  completed ;  and  when 
the  facta  an  summarised  there  will  be  various  intcrpretatioas  of 
them,  for  the  eomrnittee  Includes  hearty  supporters  and  strenwras 
opponent';  of  what  is  known  a«  municipal  socialism.  Nfeanwbile. 
the  experts  on  llie  ground  arc  cauliiius  111  discussing  any  branch 
of  the  subject,  since  they  know  that  their  own  processes  are  to 
be  investigated  and  revised  before  any  oondusioos  arc  based  upon 
them.  If  the  eoamistion  does  notfaiog  else,  it  will  esublish  a 
new  American  record  for  silence,  sdf-restraint  and  moderation 
in  controversial  matters." 

C00LJ?:G  Tim  v;  7? W^/ir.— Keeping  -.he  New  York  Subway 
road  cool  in  summer  has  been  a  great  problem.  A  plan  has  now 
been  worked  ont,  not  for  cooling  the  air,  but  changing  it.  To 
mdiftost  air  between  stations  two  devices  will  be  used,  automatic 
valves  and  electric  fans.  The  valves  will  be  operated  by  the  trains 
themselves.  These  valves  open  outward  only  under  the  increased 
pres.sure  of  air  cansed  bv  p.issiug  trains.    An  out  rush  of  the 

heated  air  hetwccii  stations  is  tinis  prnd'-iced.  which  of  COUrse 
induces  an  iiiilow  ut  surface  air  at  the  <>(aliO!i^.  The  greater  the 
number  of  trains  passing  the  greater  becomes  the  volume  of  air 
removed.  For  the  stretch  between  Brooklyn  Bridge  and  Co- 
Iambus  Qrtie  ^re  ate  to  be  fourteen  of  Acse  outlet  dnmbers. 
The  engineers  recommend  that  the  chambers  be  constructed  as 
valve  and  fan  chambers  combined,  the  valves  to  he  always  in  oper- 
ation, but  the  fans  to  bc  used  only  for  the  tweU  e  n-sbt  boors,  or 
for  excessive  heat  or  cmcrtrcncies.  The  discharge  of  air  from 
these  chambers  will  be  through  gratings  in  the  siderwalk  after 
the  air  has  been  passed  through  cydoidal  tubes  to  diminish  its 
velocity.  If  ftese  sidewalk  gratings  prove  unpopular,  however, 
ornamental  chimneys  lo  ft,  liiijh  can  be  provided  to  discharge  the 
air  high  above  the  street.  The  valves  and  fans  together  will  be 
ilik  to  I  fleet  a  complete  reitiovat  of  air  throughout  the  Subw.iy 
once  every  thirty  minutes,  it  is  said.  If  the  fans  .ind  louvres  are 
to  work  at  their  hiRbcst  efficiency  more  openings  for  inflowing 
air  will  have  to  be  provided  at  the  stations.  To  increase  these 
openings  it  is  proposed  to  cut  out  d^ooo  square  feet  of  vaulting 
at  various  stations  and  stibstitute  gratings,  with  copper  pans  un- 
derneath for  drainagr. 
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CHICAGO  CABLE  LINES  uc 
in  die  United  States,   Plans  have  now 
inunciiiale  change  to  electricity. 


the  last  of  their  kind 
been  corapicted  for  tiicir 


ATL.IMiL  cij")  LXHIHI  J  S.—  lh<c  A::icrican  Diestl  En- 
gii  K  rnin|iaiiy  is  an  addition  to  the  long  list  printed  last  week 
oi  cxhiljuots  at  the  Natiunal  Electric  Light  Convention  in  June. 

H.tU,  OF  hXi'ESTlONS  is  proposed  (or  the  Jamestown 
Exposition,  where  undeveloped  inventions  can  be  exiiibitcd,  the 
bctki  being  that  pouihiy  some  new  arts  and  appliances  may  thus 
he  hnnght  m  ii|ht 

A.  r.  E.  E.  IN  TORONTO  — M  the  annual  meeting  of  the  To- 
ronto branch  of  the  American  Institute  of  Electrical  Engineers, 
the  following  were  elected:  Chairman,  Mr.  R.  G.  Black;  vice- 
chairman,  Mr.  K.  L.  Atkin;  secretary,  Mr.  R.  T.  MacKecn.  Ex- 
ecuiiv«  conmiitlc«.  Meters.  W.  A.  Buckc,  ii.  W.  Price,  W.  G. 
Cbace. 

LIGHTING  IN  COSTA  RICA.— An  electric  lightin*  contract 
has  been  twaided  by  the  munidpalitjr  of  Punta  Arenas  Cbeta 
Rka,  to  William  F.  Tdler«  an  American  connected  with  the 
San  jMt  Eicetric  OimpBnjr,  iHw  wtH  transfer  it  to  the  neHty  or- 
gantaed  PnnU  Afenaa  Qeetrie  Company  (capiul,  ^7,goo 
■old),  wbidi  will  tnitall  the  plant 

Ci  l-rELASD  RLRCTRtCAI.  CONTRACTORS  are  Itwking 
fi>i-w.ird  with  much  aniiripation  to  the  sixth  annus!  mmvrnlion  of 
the  National  Electrical  Contractors'  Association,  i  i  li'  Id  there 
July  {H,  and  jo,  and  a  local  commillec  is  already  working  out  a 
pr<.>grammc  of  entertainment  for  the  visitors.  M  the  Boston  con- 
vention latt  year  the  statement  was  made  that  ihqr  would  have  a 
heart;  welcome  when  they  went  to  Clevetand  in  igs6,  and  those 
in  chatge  of  the  arrangemaits  will  use  their  best  endeavor  to 
see  that  the  promise  made  in  Boston  is  fuUitled.  The  weial 
leatnie  will  be  cmphasiaed. 

COl  i:KX.\tn\n  CARLE-Kx  Washington,  on  March  |6:— 
Secretary  Taft  to-day  urged  before  the  House  Committee  on 
Interstate  and  Foreign  Commerce  the  military  necessity  of 
a  Government  cable  to  Gnantan.mio.  Ctiba,  Porti>  Rico,  and  the 
Isthmus  of  Panama.  "We  are  proceeding  upon  the  theory  that 
we  arc  to  fortify  the  Panama  Canal,"  he  said.  "We  have  al- 
re.idy  had  a  report  from  the  artillery  and  engineering  board  as 
to  the  fortifications  to  be  made  there.  It  is  said  the  canal 
oucht  to  be  neutral,  bni  it  witi  be  necessary  to  have  foriHealions 
to  protect  it  against  those  who  ntay  not  observe  that  neutrality. 
With  the  conditiana  there  as  tlicy  are  and  the  United  Stales 
under  the  responsibility  of  suppressing  insurrections,  and  in  a 
country  where  they  have  insurrections  once  a  year  it  makes 
cnmmnnicaiion  a  necessity,"  The  total  cos'  nf  .i  il,lr-  ir.  -.  iieh 
at  Cuba,  Porto  Rico,  and  Panama,  he  <ai<i  wni  cstinialcd  at 
Sio'»  ,ooo.  It  could  be  l.'iid  by  convening  the  army  transport 
Sumner  into  a  cable  .ship  at  iinniinal  co<si.  Opposition  to  the 
prop<isilion  was  made  on  behalf  of  the  company  now  opeiatinf 
the  American  system,  represented  by  S.  C  Ncale, 

LEADING-IN  WIRES  FOR  MERCURY  VAPOR  LAMP.— 
la  the  tit«al  form  of  mercury  vapor  lamp  the  current  is  con- 
ducted to  and  from  the  mercury  electrode  by  meant  of  a  platinum 
wire  hermeticatly  scaled  through  the  gtass  wall  of  the  evacitaied 

chamber.  On  accoimt  of  its  coefficient  of  expansion,  platinum 
is  used  for  this  purpose.  It  has  been  found,  however,  that  such 
seals  are  subject  to  detcrit>r:iii"r'  1ti  nv-i  ■  f  liv.-  :i:-.-..:l«,iin;'fi  ii 
of  the  platinum  wire.  and.  unless  the  |>ialinuni  wire  projects  a 
considerable  distance  into  the  mercury,  there  is  liability  of  heat- 
ing at  the  stiriaci-  of  conlaci  of  mercury  and  platinum,  A  patent 
issued  to  Mr.  W.  K.  Hurri>\vs  on  Muy  .S  rtl.ilev  to  mearM  for 
overcoming  the  diflkuli)-  by  iomting  the  leadirig-in  conductor  of 
three  parts  welded  together  end  to  end-  The  center  part  is  of 
platinnm,  and  is  completely  embedded  in  the  glass  wall  of  the 
tube,  and  is  thereby  protected  from  amalgamation.  The  vpper 
part  of  the  leading-in  eondnctor  is  of  iron,  and  is  of  considerable 


length  and  ooss-seclioa  to  increase  ibe  area  of  contact  between 
the  solid  condneior  and  the  nicreuiy  electrode.  The  tower  part, 
to  which  the  terminal  of  the  lamp  is  connected,  is  of  copper. 

POWER  FOR  THE  RA.\D.-.\iiykri  from  the  Cape  of  Good 
Hope  state  that  the  plan  to  supply  the  Witwatcrsrand  goldfieldt 
wtth  electricity  generated  on  the  Verecniging  giddfidds,  near 
the  Vaal  River,  is  taking  tangible  shape,  a  powerful  German  syn- 
dicate, composed  of  the  Aligemeine  Eketricitits  Gesellichaft,  four 
German  banks  and  Messrs.  Lewis  and  Marks,  having  subscribed 
the  neosasaiy  $10,000,000  for  its  realization,  and  two  engineering 
experts  being  now  in  South  .\frica  to  maVe  the  final  surveys. 
Tht  -.■Ii(.'nic  ciiiit^Miii.hii,'^  -.lie  Keueralion  of  elecliu-.ij  in  quriiitity 
by  a  powttiiil  slvas::  iiliitu  . tt  ihe  coalfields,  which  otsci  ati  inex- 
haustible supply  of  c!i<.i|i  fiit  l,  and  its  transmission  over  the  35 
miles  which  scparatc>  the  Rand  from  V'erecnip'Tig  The  plant 
laid  down  will  be  an  extensive  one,  the  e-tuii.iti--  pn  ■.  i  ling  for 
$3,goayOao  being  spent  on  the  power  station.  $1,700,000  on  tran$- 
iofinera,  clectrx  lines  and  sub-station,  $1,500,000  on  a  water 
sionge  tank,  and  other  itcnu,  $14100,000.  The  output  is  esti- 
mated at  jcKVOOOooo  untls,  which  can  be  produced  at  a  eost  of 
H  d.  per  nnit^  and  will  yield  a  revenue  of  abow  $4asfii»  a  year. 
The  realisation  of  this  scheme  will,  it  is  said,  praetkally 
ihdve  that  of  the  Victoria  Falls  indelimldy. 

COi.ftMI^I.IX  C JHEE  CO.VC/iX9/OA'.— United  States  Con- 
sul Pierre  1'-  litiiiers  sends  from  Karranquilla,  Colombia,  a  copy 
*if  a  cable  concession  recently  granted  by  the  Government  of  Co- 
lombia to  Francisco  J.  Fernandez,  a  native  of  that  country,  which 
concession  has  been  accepted  and  ratified  by  the  Colombian  legis- 
lature. The  meicham  of  the  coast  must  now  send  hi«  mcssagca 
overland  on  the  national  telegraph  lines  to  Buenaventura  on  the 
Fadfie  side  via  Bogota,  a  distance  of  nearly  i,5*»  miha,  or  atanoat 
that  from  Savanilla  to  New  York.  This  is  not  only  very  expen- 
sive, but  extremely  uncertain,  and  frequently  involves  ddaiya  of 
from  three  to  live  days.  It  is  the  intention  of  the  present  owner 

to  soil  his  privilege  or  develop  it  with  foreign  capital.  The 
French  Cable  Company  operating  in  Venezuela  is  considering  a 
proposition  made  by  the  grantee  of  the  concessi  n  I  lu  crinccs- 
"ion  includes  also  the  exclusive  privilege  of  crcctint;  u  irckss  sele- 
graph  stations  within  the  jurisdiction  of  Colmn  .i,.  'n  that  re- 
spect Savanilla.  the  seaport  of  narrauquilla.  offers  unusual  ad- 
vantages for  the  erection  and  successful  operation  of  a  wireless 
station.  Stations  are  alreaily  e^tabli»hed  in  Colon,  a  little  over 
.W  miles  from  Rarrau(|uilla,  llocas  del  Toro.  Port  Limon,  Blue- 
fields  and  many  other  ports  of  the  West  Indies.  The  govemmcrt 
gtttianlecs,  it  is  said,  an  interest  of  7  per  cem  on  practically  all 
Ihe  capital  invested- 

A  REI'OKT  ()\  OU'.XEKSIIll'  —A  very  interesting  and 
elaborate  report  on  municipal  ownership  in  Great  Dritain,  made 
by  Everett  W.  Rurdett.  a  Boston  lawyer,  i-  published  in  the 
JoHrnal  of  Pi'lilu'ol  Econumy  fi>t  May.  Mr.  Iliirdelt  went  abroad 
ti  make  the  inve-ligalion  of  public  opi-ration  of  iilililies  on  behalf 
OI  conservative  American  micrcsis.  Their  reports  heretofore 
have  been  held  as  confident  1.1 1.  Rrietly  stated.  .Mr.  Rurdett's  con- 
ctnsicms  are  that  municipal  ownership  and  opcratioa  of  public 
utilities  m  Great  Britain  has  been  only  partially  successful  at 
the  best,  and  has  failed  fat  many  of  the  ytry  respects  for  which 
Its  supporters  claim  most ;  and  that,  to  far  as  the  present  status 
in  Great  Britain  is  desirable,  it  is  owing  10  ihe  conditions  which 
do  not  exist  and  cannot  he  duplicated  in  America.  Perhaps  the 
most  serious  of  the  ill  consequences  i>  the  hampering  and  re- 
siriction  of  industry.  The  backwardness  of  the  development  of 
'  '  .  ;r)cal  enterprise  in  Fnglan*!  Icil  to  such  a  state  of  things 
tti.it  in  I'Xii  the  Courci)  of  the  Institution  i>f  Electrical  Engineers 
appointed  a  comtnitiic  to  investigate  conditions  and  suggest 
action  that  would  assist  the  industry.  The  committee's  tabulated 
cuticliisions  showed  that  the  I'nited  Slates,  with  less  than  double 
t)ic  population  oi  Great  Britain,  has  six  times  the  amount  of 
apparatus  installed  for  furnishing  electricity  to  lamp<  an<l  motors, 
sixteen  times  as  much  lor  traction,  tw«nl}>-lhree  times  as 
many  miles  of  electric  railway,  iwenly-slx  limes  as  many  motor 
ears,  and  over  five  times  at  much  invested  in  sttdt  enterpriHA 
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Plant  of  the  Pike's  Peak  Hydro-Electric 
Company. 

THE  Pike's  Peak  Hydro-Electric  Conmany  has  a  plant  lo- 
cated at  Manitnu  near  Colorado  Sprii-R-;,  Colorado,  which 
enjoys  the  distinctiun  of  opcraling  with  the  highest 
head  of  water  of  any  power-plant  in  the  world,  the  static 
head  being  ^,417  ft.  It  further  occupies  a  unique  position  among 
water-power  plants  in  that  its  water  wheels  arc  operated  with 
water  bcIonKiHK  to  a  city  water  works.  The  plant  utilizes  a  head 
of  water  which  was  before  wasted. 

The  city  of  Colorado  Spring*  gets  itN  water  supply  from  reser- 
voirs located  high  up  among  the  mountains,  which  arc  filled 
with  the  drainage  from  the  snows  on  Pike's  Peak.  The  water  is 
taken  from  these  mountain  reservoirs  along  creek  beds  to  pipe 
lines,  which  pipe  lines  take  it  down  to  what  is  called  the  Mesa 


supply.  Under  this  franchise,  right  was  also  given  to  store 
water  on  the  city's  water  reserves,  thus  making  it  possible  for 
the  company  to  build  whatever  reservoirs  seemed  necessary  to 
make  possible  the  development  of  a  maximum  amount  of  power 
without  interfering  with  the  continuity  of  the  Colora<i<i  Springs 
water  supply.  The  franchise  also  gave  the  right  to  string  wires 
for  any  purpose  on  the  streets  of  Colorado  Springs.  On  Jan- 
uary I,  1903,  the  Pike's  Peak  Hydro-Electric  Company  formally 
acquired  the  rights  under  the  Jackson  franchise.  Mr.  G.  A. 
Taflf,  president  and  gencr,il  manager  of  the  company,  had  se- 
cured an  option  of  these  rights  six  months  prcvio  5  to  this,  and 
had  done  much  preliminary  work  investigating  the  possibilities 
of  the  scheme.  He  found  that  the  minimum  din-harge  through 
the  pipe  line  connecting  the  mountain  intakes  with  the  Mesa 
reservoir  was  486  cu.  ft.  per  minute,  and  the  maximum  discharge 
1. 11 1  cu.  ft.    The  storage  capacity  of  the  mountain  reservoirs. 


Fit;.  I. — Bird's-Evk  View  ok  Powkk  lloi-se  a.vd  Pipe  Link. 


reservoir  kcated  a  -hort  distanre  from  Colorado  Springs.  This 
reservoir  acts  as  a  reserve  storage  reservoir  connected  directly 
with  the  Colondo  Springs  city  pipes.  The  water,  in  falling  fr<nn 
the  pipe  intakes  up  in  the  mountains  10  the  Mesa  reservoir  previ- 
ous to  the  ercctifm  of  the  pl.mt  under  discussion,  had  this  head 
entirely  wasted  in  pipe  friction.  The  present  plant  utilizes  about 
2J00  ft.  eflfective  head  of  the  total  fall  between  the  mountain 
intake*  and  the  reservoir,  the  balance  being  lost  in  pipe  fric- 
tion. 

The  Pike's  Peak  Hydro-Klectric  Company  operates  under  a 
franchise  granted  to  George  W.  Jackson,  .September  8,  i8q8. 
I'nder  this  franchise,  in  consideration  of  finishing  the  Stricklcr 
tnnnrl,  which  was  a  part  of  the  Colorado  Springs  water  supply 
system,  the  city  of  Coloradn  Springs  gr.-inted  to  Mr.  Jackson 
the  right  for  twenty-five  years  tn  exiliisive  use  of  any  water 
powers  that  could  be  dcvelfiprd  in  connection  with  the  Colorado 
Springs  water-supply  s»-stem.  The  franchise,  of  course,  was 
granted  on  condition  thit  the  utilization  of  the  water  power 
should  in  no  way  interfere  with  the  Colorado  Springs  water 


«het'.  cotnpleted.  he  found  wouM  amount  to  335,Qt»(XK)  cu.  ft. 

From  the  moimtain  int.tkes  to  Manitou  a  14-in.  pipe  line 
was  in  existence,  this  pipe  line  being  most  of  the  way  laid  in  n 
canon  i-cciipied  also  by  the  Pike's  Peak  Cog  Railroad.  This 
14-iii.  pipe  line  was  not  siifhciently  strong  for  the  head  under 
tthich  it  was  proposed  to  operate.  It  was  therefore  1  ccessary 
li  r  the  company  to  bnild  a  new  pipe  line  of  its  own,  the  lower 
end  of  which  should  he  able  to  withstand  the  pressure  <Iue  t"  a 
i.400-ft.  head.  The  plan  adopted  was  to  lay  a  line  of  light 
piping  from  a  point  near  the  mountain  intakes,  along  high 
ridges,  with  only  sufiicient  fall  to  give  head  enough  to  overcome 
pi(>e  frictfon,  and  then  drop  to  the  power  house  through  a 
short  length  of  pressure  pipe. 

Fig.  t  gives  a  hird's-e>e  view  of  the  power  house  in  the  valley 
and  the  .surrounding  mountains.  The  pressure  pipe  begins  its 
sharp  descent  to  the  power  house  at  the  point  marke  I  "A"  near 
the  tipper  left-hand  comer  of  the  engravii-g.  The  location  of 
this  pressure  pipe  can  lie  seen  by  the  scratch  down  the  side  of 
the  mountains,  which  marks  the  excavation  f  ir  this  pipe.  This 
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pip«  line  is  one  of  the  mofit  notable  features  In  hydraulic  engi- 
neering u(  liic  pre&cnt  day  and  involves  work  of  a  much  heavier 
character   than   before   attempted   in   pipe   line  construction. 


Frr..  2. — paEssunE  pipe  is  thexch. 

The  work  began  at  once  after  the  Pike's  Peak  Hydro-Elcclric 
Company  purchased  franchise  rights  on  January  1,  1903,  as  sur- 
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cubical.  There  arc  no  convex  curves  in  the  pressure  pipe  ex- 
cept near  the  top.  so  that  there  is  no  chance  for  the  pipe  to 
bulge  out  away  from  the  moimiain  side.  There  is  only  one  hori- 
zontal cun-e  on  the  pressure  pipe,  and  at  that  point  there  is  a 
shoe.  The  pressure  pipe  it.self  is  of  H-ia.  sheet  steel  rolled  into 
tubular  form  and  the  seam  riveted  to  double-butt  straps,  one 
inside  and  one  outside  the  pipe.  The  pipe  was  made  up  in 
32-ft.  lengths  between  flanges,  each  length  being  composed  of 
5-ft.  lengths  riveted  to  each  other. 

The  manufacture  of  this  pipe  proved  quite  a  problem.  The 
contract  w.i5  t.ikcn  by  the  MolthofT  Machine  Company,  later 
solidated  into  the  Power  &  Mining  Machinery  Company,  of  Mil- 
waukee. Five-foot  lengths  of  i^-in.  sheet  steel  were  rolled  into 
tubes  of  21 -in.  inside  diameter.  The  riveting  was  done  on  a 
too-ton  hydraulic  press,  having  a  special  oil-tempered  nickd- 
steel  stake  18  in.  in  diameter,  over  which  a  length  of  pipe  would 
be  slipped  for  riveting.  This  stake  would  spring  only  slightly 
under  the  pressure  brought  against  it  while  being  riveted  near  it« 
top.  Of  course,  an  enormous  foundation  was  required  for  this 
stake.  After  the  pipe  seams  and  joints  had  been  riveted,  it  waa 
necessary  to  caulk  the  joints  under  pressure  in  order  to  be  sure 
that  they  were  tight.  It  was  found  that  in  no  other  way  could 
it  be  determined  whether  the  joints  were  tight.  A  factory  test 
pressure  of  2,000  lb.  was  applied  on  all  the  lower  section  of 
the  pressure  pipe.  The  rule  on  all  the  pipe  work  was  to  apply 
double  the  working  pressure  as  a  test.  The  pipe  was  calculatexj 
by  Mr.  Taff  to  have  a  factor  of  safety  of  three  throughout. 

From  a  iki-in.  thickness  at  the  bottom,  the  pressure  pipe  grad- 
ually diminishes  in  thickness  until  the  top  of  the  steep  incline  is 
reached.  One  flange  is  counter-bored  to  receive  the  ring  tunnel 
on  the  opposite  flange.  This  counter-bored  groovo  has  a  gasket 
of  an  alloy  composed  of  one-half  tin  and  one-half  lead.  Thit 
was  the  only  kind  of  gasket  that  was  found  that  would  with- 
stand the  pre.ssure.  Pure  lead  was  at  first  tried  and  probably 
would  have  been  all  right  had  the  counter-bore  been  turned  to 
fit  very  accurately  over  the  ring.  With  the  counter-bored  groove 
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Fic.  3.— Cast  Steei.  Header. 


veys  had  been  carried  on  during  the  six  months  previous.  All 
contracts  for  material  were  let  within  three  months,  and  all  of 
these  contract*  called  for  a  completion  of  the  work  November 
I,  1903.  The  heavy  pressure  pipe  was  not  completed,  however, 
until  fifteen  months  later.  The  plant  began  operation  February 
IS-  «005. 

The  water  supply  at  Colorado  Springs,  as  before  mentioned, 
comes  mainly  from  the  -lipcs  of  Pike's  Peak.  On  account  of  the 
west  slope  yielding  a  much  belter  supply  than  the  east  slope,  the 
Strickler  tunnel  was  constructed  by  the  city  in  order  to  bring  the 
water  from  re-ervoirs  on  the  west  slope  to  the  east  slope  and 
thence  down  a  creek  bottom  to  the  pipe  intake.  Besides  the 
water  supplied  through  the  tunnel,  there  are  two  other  creeks 
from  which  water  is  taken.  The  city  intakes  are  at  present  small 
pools  of  water  made  by  dammini;  the  creek  with  low  dams.  The 
company  expects  td  enlarge  these  intakes  considerably  so  as  to 
give  a  small  ^loraRe  capacity  and  al-o  form  settling  basins  which 
will  not  fill  as  rapidly  as  the  smaller  basins  now  in  existence.  It 
will  he  understood  that  the  pipe  line  acts  as  a  bypass  around 
the  city's  14-in.  pipe,  which  latter  follows  down  the  caRon  from 
the  intakes  to  Manitou.  where  the  power  house  is  located  From 
the  intakes  to  the  point  where  the  pressure  pipe  begins,  the 
pipe  is  20  and  2t  in.  in  diameter.  The  pressure  pipe,  which 
19  4.77.S  f'.  long,  is  21  in.  inside  on  account  of  the  extra  itnm- 
ber  of  rivets  and  the  inside  butt  strap,  which  cause  adiliiional 
friction.  Great  prccanti'ins  were  taken  t  1  .iru-hor  t'lis  pipe  thor- 
oughly. For  that  reason  a  trench  was  dug  and  Masted  for  the 
whole  length  of  the  pipe  (Fig.  j1.  and  whercvrr  it  pi5Sed  through 
solid  rock,  the  trench  was  filled  with  concrete  after  the  pipe 
was  laid.  Tlii*  concrete  wns  mixi  d  on  the  Spot  witH  decomposed 
granitr,  whii  h  w.o  found  rverywhere  on  the  nioni'tain  side  and 
which  makes  an  ideal  maicri.-,!  f  >r  foncrete,  a.s  it  is  sharp  and 


a  loose,  sliding  fit,  as  it  was  made  in  this  ease,  it  was  found 
that  the  lead  would  be  squeezed  out  in  a  thin  film  when  the  water 


FIG.  4. — VIEW  OF  TOWia  nOirSE  FaOM  ABOVE. 

pressure  was.  applied.  The  credit  for  the  successful  solution  of 
the  gasket  problem  is  due  to  Mr.  F.  M.  Davis,  superintendent 
of  the  HoltliofT  factor)-. 

The  low-prc"ure  pipe  has  single-riveted  lap  seams  and  also 
riveted  lap  joints.    The  riveting  of  joints  was.  of  course,  done 
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as  the  pipe  was  laid  in  this  case.  On  thu  fiff  Ann  Vt  00 
b«n<i»  oi  lei*  ihan  Xhit.  radiiu. 

The  laying  of  the  pipe  lines  was  an  interesting  piece  of  work, 
not  tuiy  on  accmpit  of  the  extmaeijr  bitfii  prc««um  wbidi 
pMTt  of  llw  fiat  had  M»  withstand^  bnt  aha  becaoae  of  tiw  1mm> 
SM«gp  iacflae  of  Uw  Ulb^prcMure  pipe.  To  carry  the  pipe  and 
the  worfcimu  op  Incltne,  a  caUe  tramway  of  30-in.  gauge 
was  built  Alongside  of  this  tramway  was  made  the  cut  into 
which  the  pipe  was  !.Tif!.  Thf  caWe  was  driven  by  an  <;Iectri< 
motor  located  .it  thr  bottom  .if  llir  iiic!iiir-  Tlic  pipi'  '.%.15  U:llij;ided 

from  a  aidiag  of  the  Colorado  Midlaod  Railway.  It  was  then 
loaded  OB  eabte  tram  cars,  taken  vp  a  tram  yoad  t»  (he  bottom  of 

the  incIirK*  mid  hoisted  to  wlntevcr  point  it  was  to  be  laid  Tha 

low-prtusurc  pipr  wa^  a]$o  taken  to  ^hf  top  of  thr  ii  cUne  in  tlsia 
viay  when  it  was  rollc<i  oft  ami  hau!^'.l  liy  nxaiis  oi  une-horje 
wagons  along  the  grade  wlm  li  ';ati  lifcn  ui.Tile  lor  :iic  pipe. 

The  niountaif.  I*  so  sterp  it:  '■(■r.\f  pl^rr<;  alotig  ihi;  pressure  pipe 

thmt  workmen  conld  not  sund  alone  without  something  to  hold 
to»    Pit.  i  ahewa  one  ol  the  deep  cuts  tnsde  for  the 
pipe  Hne  wi^h  the  block  and  uckle  used  for  lowering  the 
into  the  cut   This  view  also  gives  a  good  idea  of  the  exterior 
appcnnnce  of  the  doubie-hutt  riveted  scam*  on  this  pipe. 


D'liei'  valves    lltt  v'.  <iil>  adjusted  SO  as  to  open  at  iilOO^  1^00, 

i.jou  and  1,400  lbs.  pressure  respectively. 

.Although  it  may  not  be  evident  from  the  photographs,  the  locu- 
tion of  the  power  bouse  is  such  that  it  was  necessaiy  to  make  a 
iatie  excavatkm  hi  the  aide  of  the  laaanuiB  to  acconunodale  it 
Fig.  4,  which  is  a  view  taken  frnm  just  above  the  power  faoose^ 
gives  some  idea  of  this,  although  tlic  ground  is  so  steep  in  that vi- 
cinify  tint  It  h  abnott  inpoaaiUe  to  secure  photi^irapha : 


Fic  5. — Genebal  Plan  of  Powea  Hou^ 


The  car  on  the  incline  railway  carried  1,000  ib«.  counter- 
weight .IS  b,"ill,i5t.  as  there  are  pouit!,  where  a  change  in  grade 
causes  considerable  lifting  on  the  front  end  oi  the  car.  The 
tailropc  of  the  idler  of  the  hoisting  mechanism  carried  3,000  lbs 
weight   This  mechanism  will  hoist  without  sUppiog,  a  load 


the  true  situation  There  no  level  ground  in  the  vicinity.  The 
general  plan  o!  the  power  house  is  shown  in  Fig.  5.  Provision 
has  been  made  for  four  generators,  three  of  which  have  lieen 
tnstalhd.  These  fenerators  were  placed  at  an  aiisie  on  accoont 
of  gteatcr  eonTcnicnee  m  the  diqmsal  of  the  waste  water  tnm 


Fto.  6. — SfCTKJw  Thmrjgb  Pran  House. 


nf  i5.ooi>  llv  vip  a  62":  pi  r  crnt  grade.  The  heaviest  load 
ever  taker,  up  was  i2,ouu  lbs.,  inciuding  the  car. 

At  the  power  house,  the  high-pressure  pipe  line  tcnninatcs 
in  a  header  shown  in  Fig:.  3-  From  this  header  provisions  are 
oiade  ior  irar  hunches  leading  to  the  water  wheeh  in  the  power 
At  Hht  end  of  this  cast  steel  header  are  lonr  Crosby  at-in. 


the  water  whcrl  r.-ijzlf!.  .^^  can  well  be  imagined,  the  problem 
of  sueces-sff.Ily  cu^hir  t.itig  liie  force  of  the  stream  from  a  nozzle 
froii;  which  watrr  is  issuing  .nt  over  940  lbs.  pressure  calls  for 
considcnible  skill  in  design.  If  such  a  stream  were  allowed  to 
strike  masonry  or  iron  work,  it  would  soon  destroy  whatever  it 
impinged  against  The  speed  of  the  water  wheels  is  governed 
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by  deflecting  the  nozzle  away  from  the  buckets  when  the  luail 
light,  thus  allowing  part  <if  the  water  to  go  past  the  wheel  with 
full  force  into  the  tail  race.    On  very  fluctuating  loarf,  ainwst 
the  whole  jet  may  occasionally  have  to  be  taken  care  of  in  the 
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tail  race.  Ktg.  6  shows  a  Mnrtion  through  the  power  house  and 
(he  lictlling  tanks  which  adjoins  the  p<iwcr  house  one  of  which 
really  acts  as  a  part  of  the  tail  race.  It  will  he  .seen  from  this  that 
when  the  jot  is  fully  deflected  from  the  water  wheel,  it  strikes 
the  water  in  the  tail  race  at  such  an  angle  that  it  has  about  40 


lulling  and  filUng  in  the  tail  water  goes  on  continuously.  The 
baffle  plates  in  the  tail  race,  details  of  which  arc  shown  in  Fig.  7, 
are  made  up  of  sections  of  cast  iron,  which  slip  over  vcrlical 
I-beams.  They  arc  made  in  sections,  |>artly  on  account  of  con- 
venience in  handling,  and  partly  so  that  it  will  not  be  neces- 
sary to  renew  the  whole  baffle  in  CLse  part  of  it  is  worn  out. 
From  settler  Xo.  1  the  water  flows  into  settler  No.  j  and  back 
into  the  Colorado  Springs  water  works  supply  from  which  it  was 
taken  up  in  the  mountains. 

Near  the  power  house  a  small  machine  shop  was  built  in  the 
early  stages  of  construction.  This  is  equipped  with  first-cla.ss 
m.nchine  irvols  including  a  lathe,  drill  press  and  shaper.  The 
structural  steel  for  the  power  house  was  bought  in  standard 
lengths  and  cut  :md  drilled  here,  thus  elTccting  a  considerable 
saving.  The  interior  of  the  power  house  is  shown  in  Fig.  8.  It 
i*  spanned  by  a  Whiting  hand  pi>wer  traveling  crane.  Each 
of  the  three  large  units  is  driven  by  a  Pelton  water  wheel  run- 
ning at  450  r.p.ni. 

Tests  on  the  eflicieneies  of  the  water  wheels  made  during  the 
latter  pan  of  June,  1905,  by  Mr.  (•.  .A.  Taff.  president  and  man- 
ager of  the  I'ike's  Peak  Hydro-Electric  Company,  and  Mr. 
George  M.  Perk,  of  the  Pelton  Water  Wheel  Company,  gave  the 
following  results: 

Wheel  on  general  i>r  No.  1,  68.8.S  per  cent  efficiency. 
Wheel  on  generali>r  No,  i,  61.50  per  cent  efficiency. 
Wheel  on  generator  No.  .i,  ft4.St  per  cent  efficiency. 
The  average  for  the  three  machines  is  a  little  less  than  65  per  cent 
efficiency  at  iH>rmal  full  loa<l.   Facilities  for  accurately  measuring 
the  tail  water  were  provided  a  sh<irt  distance  below  the  power 
htiiise.    Two  large  wooden  tanks  were  sunk  in  the  side  of  the 
inounl:iiu  and  arranged  so  that  one  coulii  be  discharged  while  the 
nlbfi  was  lillluR.  iluis  .ictiially  measuring  the  water  iiisicad  of 
(It'lH-iiding  on  a  weir  measurement. 

The  tt  heels  are  pnivided  with  Lombard  water  wheel  governors 
and  are  governed  entirely  by  deflecting  the  nozzle  away  from 
the  wheel,  as  it  would  be  out  of  the  f|Uestirm  to  govern  by  tlirot- 
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ft.  of  water  cushion  before  reaching  the  ca*t-iron  baffles  on  the  far 
side  of  the  settling  tank.  Tesu  made  to  determine  the  efl'i-ct 
of  the  uiithrottled  jet  have  shown  that  the  jet  will  under  no  cir- 
cumst.iuccv  reach  the  baffle.  It  ploughs  deep  furri>w»  in  the  water, 
which,  when  they  reach  a  certain  depth,  collapse.   Tin*  cycle  of 


lling  under  such  a  high  pressure.  The  wheels  are  provided 
with  needle  nozzles,  by  which  the  size  of  the  stream  can  be 
varied  by  hand.  It  is  the  practice  to  adjust  the  needle  valve  so 
that  the  governor  on  one  of  the  gener:it<irs  will  be  inactive. 
This  generator  will  work  along  on  a  constant  load,  allowing  the 
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other  to  do  the  governing  and  take  the  fluctuations.  This  is 
found  more  satisfactory  than  letting  both  governors  <lo  the  regu- 
latinR.  In  dfaling  ssith  a  long,  high-pressure  pipe  hne  it  is  of 
great  importance  to  make  it  impossible  for  an  excited  attendant 
to  close  a  valve  suddenly,  as  such  closing  would  wreck  the  pipe. 
The  g.nir  valve  controlhiig  the  tlow  of  water  to  each  of  lhe<c 
wheels  is  operated  by  an  electric  motor.  One  of  these  v,ilves 
is  shown  in  Fig.  9.  The  motor  is  geared  by  a  worm  to  the  valve 


FIG.  9. — MOTOR-OI'KRATUt  liATE  VALVE. 


Stem.  The  gear  can  he  ihroan  in  and  out  by  mcun>  of  the  handle 
seen  on  the  huh  of  the  large  hand  wheel.  This  motor  is  oper- 
ated at  125  volts  direct  current  from  the  exciter  circuit.  When 
operating  at  full  speed,  it  requires  iwcnty-fivc  minutes  to  close 
the  valve  when  it  i<  coiu;iletcly  opened.  The  needle  no/zlcs  are 
also  equipped  with  hand  wlireU,  by  which  it  is  impossible  for  the 
attendant  to  clc'^e  the  nee<lle  valve  rapidly.  The  pipe  line  is 
therefore  well  insured  against  shocks  due  to  sudden  stoppage  of 
the  column  of  water. 

The  three  (leneral  Electric  generators  which  are  connected 
to  these  water  wheel.'*  are  rated  at  750  kw  each.  They  give  6,600- 
volt.  three-phase,  fo-cycle  currents.  They  will  carry  full  load 
fnr  t«rnty-fo«r  hours  without  .utaining  a  temperature  in  any  part 
of  more  than  .15°  C.  above  the  surrounding  air,  and  an  overload 
of  J5  per  cent  for  ten  hours,  and  50  per  cent  for  two  hours  with- 
in the  temper.iture  limits.  Their  efficiencies  are  94.3  per  cent 
at  full  load.  <;.V5  per  cent  at  three-quarter  load,  and  gi  per  cent 
at  one-half  load.  The  drop  in  voltage  between  no-load  and 
ftill-load  on  non-itiduclive  load,  without  change  in  field  excita- 
tion, or  speed,  is  5  per  cent.  Working  at  rated  current  capacity 
with  80  per  cent  power  factor,  this  drop  in  voltage  between 
full  eurrettt  and  no  load  is  20  per.  cent.  There  are  two  45-kw, 
125-volt  exciters,  direct-connected  to  small  Doble  water  wheels 
running  at  975  r.p.m.  The  piping  for  these  wheels  is  so  small, 
hecause  of  the  high  pressure,  that  they  seem  almost  like  toys. 

The  foundations,  settling  tank;,  floors  and  switchboard  plat- 
form, as  well  as  the  cover  to  the  large  settling  tank,  are  all  of 
reinforced  concrete,  which  was  mixed  from  the  decomposed 
f^ranite  dug  out  of  the  side  of  the  mountain  just  above  the  power 
house.  A  more  convenient  supply  of  material  could  not  be  im- 
agined. A  Drake  concrete  mixer  was  set  up  ju^t  l>eyond  the 
power  house  site  atid  driven  by  a  5-hp  induction  motor.  Two 
men  were  employed  to  shovel  the  decomposed  granite  out  of  the 
mountain  side  into  the  machine  and  were  given  extra  wages  with 
the  underst-mding  that  they  keep  it  fully  supplied.  The  mixed 
concrete  was  taken  away  from  below  by  the  workmen  as  fast  as 
made  and  put  into  the  building. 

The  switchboard  and  switching  apparatus,  including  the  oil 
switches,  is  of  a  design  original  with  Mr.  Taff,  the  oil  switches 
with  which  the  board  is  equipped  being  made  by  the  company. 
A  general  view  of  the  switchboard  which  is  on  a  raised  con- 
crete platform,  is  shown  in  Figs.  8  and  10.  The  switches  arc 


all  located  under  the  board  and  are  operated  with  compressed 
air  by  means  of  the  small  handles  seen  on  the  switchboard  table. 
.N'o  high-tension  wires  come  to  the  upper  part  of  the  board. 
-Moiig  the  bottom  of  the  Iniard  arc  disconnecting  plugs,  by  which 
the  oil  switches  can  be  disconnected  from  the  high-tension  cir- 
cuits when  the  switches  are  to  be  cleaned  or  repaired.  The 
cross-section  through  one  of  these  oil  switches  is  shown  in  Fig. 
II.  The  compressed  air  cylinder  and  pision  for  operating  these 
switches  arc  mounted  at  the  bottom  of  the  switch.  In  fact,  the 
same  casting  serves  both  for  the  switch  casing  and  the  compressed 
•Tir  c>linder.  Compressed  air  for  operating  these  switches  is 
supplied  by  a  storage  air  tntik  kept  filled  by  a  Christensen  motor- 
driven  compressor  with  motor  operated  off  the  exciter  circuit. 
The  air  valves  used  in  operating  the  switches  are  the  ordinary 
Christensen  straight  air-brake  niotorman's  valves.  The  only  <lif- 
fjrrencc  is  in  the  handles,  which  are  as  indicated  on  the  board. 
1  he  upper  part  of  the  switch  casing  is  tilled  with  oil  and  has  a 
wtiod  (ibre  lining.  The  switches  have  main  contacts  to  carry 
the  current  and  auxiliary  contacts  upon  which  the  arc  is  broken. 
These  auxiliary  contacts  have  an  open  circuit  clcar.'uicc  of  3^ 
in.  The  insulating  material  used  in  these  switches  is  kiln-dried 
maple  wood  treated  by  boiling  in  paraffine  from  eight  to  nine 
hours  until  the  wood  sinks  and  no  more  cflFervescence  appears  on 
surface  of  the  liquid. 

.•\s  the  conditions  were  such  as  to  make  it  certain  th.it  the 
power  house  would  never  be  extended  to  include  more  than  the 
four  generators  for  which  it  is  laid  out,  the  switchl>oard  was  built 
with  a  fixed  number  of  generator  and  feeder  panels.  The  middle 
of  the  switchlKiard  is  given  over  to  feeders,  each  switch  handle 
represeittnig  one  feeder.  Just  alnive  the  switch  handle  is  a 
set  of  pilot  lamps,  one  pair  showing  red,  and  the  other  blue,  ac- 
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cording  to  whether  the  switch  is  closed  or  open.  Contacts  carried 
on  the  rod  which  extends  out  at  the  top  of  the  switch,  complete 
the  circuit  through  the  retl  lamps  when  the  switch  is  closed, 
and  through  the  blue  lamps  when  the  switch  is  open.  The  gen- 
erator and  e.xciter  switches  are  at  the  right  and  left  of  the 
board.  The  generator  and  feeder  switches  have  double  indicat- 
ing pilot  lamps.  Next  to  each  main  generator  switch  is  the 
switch  controlling  its  field  circuit.  The  direct-current  switches 
are  of  a  similar  design  to  the  high-tension  alternating-current 
switches.  Only  a  single  pair  of  pilot  lamps  is  provided  for  on  the 
direct -cur  rent  switch,  however,  .^t  the  right-hand  end  of  each  of 
the  side  panels  is  a  switch  for  one  exciter  whereby  it  can  be  con- 
nected to  the  exciter  bus-bars. 

At  present  two  three-phase  circuits,  each  of  solid  No.  000 
wire,  leave  the  power  house  to  feed  into  the  transmission  system 
of  the  Colorado  Springs  F.Iectric  Company,  which  buys  at  whole- 
sale all  of  the  Pike's  Peak  Hydro-Electric  Company's  electricity, 
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save  the  smali  amount  used  in  lighting  Mauitou  and  the  streets 
lad  flMic  tniildings  of  Colorado  Spring*.  The  Manitou  lighting 
i»  aecoiqpliihed  twilfa  a  3,900- volt  distribuiaa.  which  is  supplied- 
coniMctfaif  JSte  Uniton  load  between  «ac  d  the  outer  wires 
Md  Ifae  Bcutral  of  fbe  mr-conoecUd  vcmmm.  Thia  nciitnl 
it  bd  iNik  to  liw  wclwl  whkfa  iiwho  tiiidwi^  bchran  tte  0liHr 
Mdnt*  at  tfn  ritlit-lntid  l»wcr  opcnar  of  Hbt  switchboatd.  TUi* 
ei  eourae,  onlalaneea  the  dxciilt,  but  the  lighting  of  Man- 
ton  is  a  very  Small  per  cent  of  the  total  load. 

The  two  main  {cedcrs  leaving  the  power  station  run  direct  to  a 
switching  sub-station  of  the  Ci'>lor.-ifio  Sprinn^  KIcctric  Company 

at  Colorado  City,  where 


silicate  or  aluminum  silicate  in  Aneiy  commuted  form  are  coin* 
bined  with  ao  parts  of  water-glass,  sodium  silicate  or  potasshun 
tilicaM  in  fluid  form,  to  obtain  a  plaaik  maaa  banns  «  conaiiMaqr 
aboitt  cqiul  to  worinUe  paMy.  The  nixtiin  it  t^oetod  to 
{KM  pnttui^  whidi  kn^uti  to  it  dM  thtfe  uHiiiiiitoir  de> 
tini  ifid  It  thtn  dried  in  «  aliHBJHated  Idln.  Tlie  fittl  alc» 
in  the  iweeeit  eoDtitla  in  tnbjtclbif  ^  article  in  the  Icila-dried 
state  to  a  tenqieratnre  of  from  1,500*  to  agooo*  C.  for  from  five  to 
eight  hours.  It  is  stated  that  hy  aid  of  the  process  outlined 
above  minute  tubes  may  be  produced  practically  without  timita- 


tiLin?  as  to  lenpth,  and  that  the  hardness,  strcs-resisting  qiiali- 
tt  is  connected  to  the  triangular  net-  ties  and  the  resistance  to  moisture  and  to  the  effects  of  heat  atid 
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work  of  6.6oo-vGlt  transmission  lines  belot-.ging  to  the  Colorado 
Springs  Electric  Company,  which  distribute^  electricity  for  lamps 
and  motors  in  Coicirado  Springs  and  i,  icinity.  This  company's  plant 
was  fully  described  in  this  journal  in  the  issue  of  June  3,  1905. 

The  position  of  the  Pike's  Peak  Hydro-Electric  Company  is 
funij  that  of  the  manufactorer  of  electricity  for  motors,  if  we 
U*n  ont  of  aioooant  tlw  atitet  lighting  in  Colorado  Springs  and 
the  snoU  distribution  tytiem  in  Ifaniton.  That  a  vexr  low  rate 
must  be  made  on  tlHS  wholeMdncbetiicity  it  evident  fnmdw  fact 
that  Uw  Cbiondo  Sps^  DeiMrie  CMnpany  hugri  the  etaetricitjr 
in  preference  to  operating  its  steam  plant  whid)  It  located  di> 
rcctly  at  the  coal  mines  near  Colorado  Springs.  Tlie  apparatus 
at  the  steam  plant  is  sufficiently  economicai  in  its  perfornwiice  to 
be  able  to  turn  ou;  a  kvs  hour  -.lith  a  consumption  ni  from  seven 
to  eight  pounds  of  cheap,  lignite  coal.  The  Pi'kc'.s  Pcal<  Hydro- 
Klectrii-  p^.Ttit,  whil?'  an  cxpen.sive  one  to  build  in  some  respects, 
is  a  very  cheap  one  to  operate.  The  regular  force  consists  of 
six  men  to  operate  tbc  power  bdut^  tttke  tnttl]  ttgnirtt  and  patnl 
the  pipe  linea. 

At  the  tune  die  fn»^e  nndcr  whidi  this  company  opcrita 
wat  gmnlnd,  n  contract  was  alio  tccnind  from  the  city  to  wppir 
tU  die  eleetikily  needed  tor  atnet  tigbtiag  with  &64inpere.  T** 
voh  alternating-current  lamps,  at  0  prfae  of  166  per  lamp  per 
year,  for  a  period  of  35  years.  The  Pilce*t  Pe^dc  Hydro-Ehettie 
Company  has  confined  itself  to  generation,  leaving  the 
Colorado  Springs  Electric  Company  to  do  the  work  of  distribu- 
tion. The  entire  engmecrinK  of  the  company  is  in  the  hands  of 
Mr.  G.  A.  Taff,  of  Colorado  Springs.  When  a  market  opins 
up  for  power  the  company  will  build  another  power  station  hiKher 
up  in  th«  mountains  utiliiing  a  fall  of  about  1,500  ft  of  this 
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Refractory  Material  for  £lectric  Imuladon. 


Two  patents  issued  Ntarch  27  to  Mr.  D.  M.  Steward,  deal  with 
a  refractory  material  of  high  electrical  resistance,  which  is 
stated  to  ]>nvicsi  practically  pcricct  i.ijtnogcniity,  to  be  atiso- 
lutely  fireproof  and  to  be  unaffected  by  cold  or  moisture.  As 
file  basic  material,  use  is  made  of  hydrous  magnesium  silicate, 
eooanonly  known  as  "lalc,"  "steatite"  or  "soapstone"  which  is 
mimd  with  a  suitable  proportion  of  water-flass  lodinm  tilkate, 
or  potMHwn  lilicate.  The  effect  of  varying  the  pmportlonato 
qtawlfly  oi  watcr-^Mn  it  to  change  the  degree  of  haidacw  tHh 
tain«l.  Fbr  general  purposet  100  pnrta  by  might  of  nufnenwn 


rold  render  the  material  supenor  for  many  purposes  to  any 
vitreous,  or  amorphous  MiiuUting  substance,  si>ch  as  rubber  or 
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Self-Starting  Single- Phase  Motor. 


The  accompanying  illustration  shows  a  form  of  single-phase 
motor  which  tiartt  from  rest  as  a  repulsion  motor  and  auto- 
matically beooBci  in  inductiao  motor  when  a  certain  tpeed 
it  rcoclied^  at  ditdoied  in  a  patent  iiwicd  to  Mr.  Maurice  MOds 


iBLMTAanK*  iiona. 


on  May  t,  1906.  The  commutator  on  the  rotor  is  provided  with 
four  brashes  (two-pole  model).  Under  starting  conditiont  two 
of  the  bmdiet  ate  joined  in  short  circuity  to  diat  die  nachfaw 
starts  as  a  repulsion  motor.  The  other  two  braahet  are  csnx 
neeted  in  cireidt  witih  the  energizing  coH  ^  «n  elcetromagnct 
which  receives  an  appreciable  current  under  the  trantfomer 
e  m.f.  existing  between  the  brushes  when  the  rotor  is  at  rest  or 
is  revolving  at  a  very  slow  sprcd  .As  the  speed  of  the  rotor 
increases  the  quadrsuurc  tiibi  pirductd  by  the  repulsion  motor 
::icre.-;ses  also,  and  at  a  defuiile  spifil  the  currrnt  through  the 
eiectroraafrnet,  which  due  to  ilio  diiTerence  between  the  trans- 
former eni.f  and  the  --pred  e  n-.  f.,  decreases  to  a  value  Suffi- 
cient to  allow  the  switch  lever  connected  with  its  armature  to 
be  closed  and  the  second  pair  of  brushes  to  be  connected  to- 
gether through  a  small  portion  of  the  primary  winding >  Tbit 
tmall  portion  of  the  primaty  winding  It  faKhided  in  dicnit  to  at 
to  ifitprcts  upon  the  brtubes  a  eompensating  tn4.  which  sup- 
plies the  exciting  cnrrent  to  the  machine^  and  therdiiy  fanprove* 
its  power  hclor. 
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Simpla  Circular  Current  Locus  of  the  Induction 

Motor. 

By  A.  S.  ITAunXBL 

IN  ul  •m'de  wblch  appeared  in  the  {me  of  the  EucmcAL 
WouJ)  for  April  it  was  sh>jwn  that  by  introducing  rcrtarn 
assutnpUons  concerttiog  tlie  circuits  oi  in  inductJ' n  motor, 
whuh  assumptions  involved  well-defined  'nn  practically  negligible 
errors,  the  complete  performance  of  the  machine  could  b«  deter- 
fflined  from  a  current  locus  whose  most  prominent  feature  is  its 
■implidty.  HoitioB  mi  alio  made  of  the  fact  that  it  ii  poniblc 
to  repretent  tlie  ▼arioo*  quantities  twcettary  for  aseertaa^  tlie 
characteristic?  of  an  inciuction  motor  jrraphically  by  means  of 
simple  circular  arcs  and  straight  lines.  1  he  pre^eut  article  deals 
specifically  with  the  use  of  the  simple  circular  locus  of  the  primary 
lad  seooodaiy  currents  of  the  motor  for  determining  the  com- 
pliete  peffomiance  of  the  machine. 

RgK.  I  and  a,  which  are  reprodueed  from  the  article  referred 
to  above,  show,  respectively,  the  exact  representation  of  the  cir* 
cui's  of  an  induction  motor,  on  which  a  Irue  diagram  shouM  be 
based,  and  the  mudilicd  leprcsentation,  m  accordance  with  which 
the  simple  diagram  is  constructed.  A  comparison  of  these  two 
iUnttntiofis  will  serve  for  ascertaining  the  magnitude  of  the 
emn  involved  in  the  use  of  the  simpile  areolar  loct»,  a  view  of 
which  is  given  in  Fig.  3.  At  any  point  P  on  this  locits,  the  liM 
JIf  P  represents  the  primary  current,  while  die  angle,  BMP  \t 
the  angle  of  lag  of  the  current  behind  the  primary  e  m  f,  E  At. 
The  line  OP  shows  the  secondary  current,  both  in  value  and 
When  the  aemiduy  cDmai  has  aero  nim,  that 

Rp    Xp         X,  R. 

I 


na  i,^4ZAcr  mtuiMTATioM  or  cucum  or  ah  imvcixm 

Koroft. 

is,  at  synchnmntt  ipced,  the  primary  cnimt  becomes  equal  to 

M  O,  O  N  being  its  "wattless"  component  and  N  M  its  power 
component  to  supply  all  of  the  no-load  losses.  When  the  rotor 
is  stationary,  the  secondary  current  assumes  some  value  such  as 
0  F,  and  the  primary  current  is  the  vector  sum  of  O  F  and  O  U 
(not  drawn).  The  curve,  O  P  i^,  is  the  «c  of  a  ciide  hivfaif  its 
center  00  the  line  ON  proloaced. 
Under  atiithi|r  cow!ilHNi%  all  of  the  power  itcdved  bj  the 

I  i 


i>»  o  J>i 

FiGv  a.^nucncAttr  bxact  RnniNTAiHnt  or  rta  cncmn 

OP  AX  IMDtlCIlOIR  MOtOt. 


motor  is  wed  m  aapplpng  (he  e^ppcr  and  oon  hMsea  of  the 
machiae.  The  line  F/  is  the  power  eonpooent  of  the  primary 

Cnrrent  at  starting,  and  hence,  by  the  use  of  the  proper  ?;ca1r,  it 
may  represent  the  total  losses  of  tht  uucljine  uhcii  the  rotor  is 
Stationary.  If  it  be  assuincd  that  the  circuits  of  the  machine  are 
faithfully  represented  by  Fig.  2,  then  the  line  H  F  =  (F 1  —  M  N) 
of  Fig.  3,  shows  the  teoondsry  copper  loss  and  the  increase  of 
the  primary  copper  loss  over  iU  (qrncfaronous)  no-load  value. 
The  line  HP  beh«  properly  divided  at  G.  GH  represents  die  hi* 
Crease  of  the  primary  copper  loss,  ant!  (7  F  the  s-cconfJary  copper 
loes  for  the  current  OF,  By  drawiny  fr tu  the  point  O  a  straight 
line,  OG  I,  passing  through  the  point  G.  the  complete  performance 
of  the  machine  may  be  determined  directly  from  inspection. 


If  from  any  point  P  00  the  drcular  locus  a  line  be  drawn  per- 
pcndieabr  to  the  diameter.  OK.  the  foMowinf  qnantitica  any  he 
ebicrved  at  once : 

M  P  is  the  primary  current, 
EM  P  is  the  primary  angle  of  Ug, 
ro<  £if  f  is  the  power  factor, 

O  P  it  the  tcennduy  enmatt 

is  the  total  primaty  infUt^ 
T  5  is  the  "constant"  losses  of  the  madune, 
RS  \i  the  added  primary  copper  losi^ 
RT  ii  the  total  primary  losses, 

is  the  total  aeomdvy  input,  in  watts; 
F  if  is  the  torqocv  in  synchronous  watts^ 
QR  is  the  tecoo^oy  oofiper  laii» 
QR  -i-  PR  la  the  slip,  with  qndnaoism  ai  mity: 
QP     PR'niht  speed, 
is  the  output, 
0  P  -T-  P  r  is  the  efficiency. 

The  maximum  power  factor  oceors  when  the  point  F  is  it 

where  the  line  ;U  P  becomes  tangent  to  the  circle. 

The  nvaxiinura  output  occufs  when  i'  is  at  B,  the  point  of  tan- 
gency  of  a  line  drawn  parallel  to  O  P. 

The  maximom  torque  occur*  when  P  is  at  C,  the  point  of  tan- 
geocy  o(  a  line  drawn  paieBd  to  OCr.  The  current  which  is  re- 
quired to  give  muthn«mt«fqae  vatica  lonewhat  with  the  psimery 
resistance,  but  it  is  independent  of  the  secondary  rctistaiKe;  a^> 
thotigfa  the  speed  at  which  the  maximum  iorquc  is  obtained  de- 
pends largely  on  the  value  oi  the  secondary  resistance.  The  sec- 
ondary resistance  required  to  give  maximum  torque  at  starting 
bears  to  the  aisnmrd  constant  primary  resistance  the  ratio  of 
CCto  G'ff'  of  Fit.» 

The  proof  of  the  accuracy  of  the  diagram  In  rrpmrnting  tiie 
value  and  phase  positions  of  the  primary  and  secondary  cnrrents 
for  the  circuits  as  shown  in  Fig.  2  was  given  in  the  .irticle  men- 
tioned above,  and  it  need  not  here  be  repeated.  That  the  various 
other  quantities  are  accnrtitdy  represented  as  iodicffted  ney  he 
shown  as  foUowe: 

DsDOting  ■•  •  die  angle  POK  of  Ffg.  &  it  will  be  seen  that 
O  5  «e  O  F  W« Ok  and  that  0  P^O  K  eot*.  Weuot,  0  5s 

0  K  foj*  <i,oxOS  =  OP-r-OK.  The  interpretation  of  the  last 
equation  is  that,  as  the  point  P  moves  around  the  circle,  the  line 
0.y  is  at  all  times  proportional  to  the  square  of  the  line  OP. 
That  is  to  say,  the  line  0  5  is  proportional  to  the  secondary  cop- 
per loss  or  to  the  increase  in  the  primary  copper  loss  over  its 
no-loed  vainc;   Under  startnig  cooditiona,  the  secondary  and 


FIG.  3.— stMPLf  cncuuui  ctnouaiT  locos  or  an  indi/ction  motob. 

the  added  primaiy  copfcr  losses  are  represented  bfFG  and  G  H; 
and  at  any  point  F.  the  corresponding  losses  must  t>ear  to  PG 

aiiJ  to  GH  the  ratio  of  OS  to  O //.  Therefore,  the  secondary 
and  tile  added  primary  copper  losses  arc  accurately  shown  by  the 
lines  Q  h:  and  l<  S,  respectively. 

That  the  ratio  of  the  secondary  copper  loss  to  the  total  sec- 
ondary input  is  equal  to  the  slip  is  too  wdl  known  to  need  pioot 
It  aeens  desinhkv  however,  tn  this  conwection  to  call  attention 
to  the  fact  diat  this  nitU>  is  a  true  measure  of  the  slip  whether 
the  magnetism  of  the  machine  remains  constant  or  not,  and  that 
the  accuracy  of  the  dcicrininatton  of  the  slip  by  this  method  is 
in  no  wise  affected  by  the  substitution  of  the  modified  circuits 
of  Fig.  2,  for  the  exact  circuits  of  Fig.  i.  Thu|,  if  the  seeondaiy 
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t'.filirr  I-  --  (Ictcrmitied  willxir.i  .  -n  •,  .  n  1  the  secondary  iiipnl 
is  known,  tioth  the  speed  xnii  iIh-  t<>r()iie  may  be  a$ccfta>n<:d  with 
precision.  It  is  seen,  therefore,  that  any  erron  intradiwed  mutt 
relate  to  either  the  currents  or  the  losses. 

If  tbc  paints  O  and  F  of  I'ig.  j  are  obtained  from  an  MMal 
test  on  a  machine,  it  is  evident  that  the  ctrde  diasnm  u  ooiv- 
■inKted  mittl  be  at  iMit  tpfowimalcly  comet  for  the  primary 
current  locus.  Utider  ttaritiiic  coodtliona  the  power  reoeivod  by 
the  raadiine  U  aectiralely  rcpreaciMed  by  die  line  Fl.  It  the 
distance  /' (;  be  drawn  cdwal  to  the  easily  determined  "added" 
primary  copper  losx,  the  distance  GN  must  rcprc«ent  lite  sec- 
ondary copper  loss  with  a  fair  degree  of  accnracy. 

It  is  especially  worthy  of  note  that  under  startnig  conditions 
and  at  synchrunons  speed  the  error*  are  c'linin.iti  d,  and  throngh- 
ont  the  opi-ruting  range  of  the  motor  the  various  errors  tend  to 
cancel  each  olber.  Kvcn  in  extreme  cases,  where  the  (syn- 
chronous) no-ioad  triang'e.  O  M  X.  is  large  in  compariMHi  with 
the  circle  diagram,  the  errors  arc  relatively  small  and  fat  most 
practical  purposes  nuy  wcli  be  neglected. 

It  is  not  possible  to  obtain  aluoiute  accuracy  in  a  simple  dia- 
gram of  an  induction  motor.  Horccnrer,  it  is  nnncccsiary  to 
construct  a  diagram  with  a  degroe  of  accnracy  greater  than  that 
whicb  can  he  employed  with  it  in  Kaling  off  the  various  values. 
The  principal  advantitfte  to  be  foimd  in  the  graphical  method  of 
treating  induction  motor  phenomena  resiles  in  the  fact  that  by 
the  use  of  a  simple  diagram  one  is  ah!e  to  follow  optically,  and 
thus  mentally,  the  changes  which  laVc  place  throngliont  the 
operation  of  the  machine,  while  in  the  manipulation  of  algebraic 
firniii  I  .'.'i  i  ii  -  III  bf  used  for  absolute  accuracy,  one  i»  apt 
to  find  himself  more  or  less  in  the  daric  concerning  these  changes. 


iynchrotious  converter.  Ii;is  llie  :i'UMilai;r  i  f  iin.i-.i-  control  by 
variation  of  field  excitation,  and  this  generally  lemls  to  improve 
the  power  factor  of  tlic  system  to  which  it  may  be  connected. 

The  synchrottotu  motor  jtrmature  will  b*  assumed  to  be 
wound  for  the  direct  application  of  the  working  voltage  of  the 
systenii  namely  6j6oo  wks.  and  will  therefore  be  of  the  revolv- 
ing-field type. 

SMtietKy. — ^Ib  ooraparing  the  eftcienciei,  oombfaied  efficiencies 
win  ho  considered.  Theae  will  dqicnd  upim  tlie  total  losses  of 
oonversioB  from  liigb-tension  akemating  current  to  direct  cur- 
rent, which  woald  indude  the  losses  in  transformers  plus  losses 

in  convertrr  in  rne  case  and  total  losses  in  the  motor  and  the 
generator  m  the  other.  Under  these  conditions  the  synchronott* 
r  ir.rr'i.T  shows  quite  a  percentage  gain  in  etTiciency  at  full 
l»tid  over  the  motor- generator,  the  efficiency  in  favor  of  the 
converter  becoming  more  marked  at  lighter  loads,  due  to  the 
relatively  lower  copper  and  iron  losses  of  the  latter  machine. 
It  might  be  noted  here  that  this  better  efficiency  on  the  part 
of  the  rotary  converter  at  fractiotuil  toads  has  quite  a  marked 
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Synchronous  Convntara  Versus  Motor 
Generators. 
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PIG.  3.— ■mciKNcy  cinms  or  zs-cvcue  maciiines. 


By  Clasencb  P.  Fowlib. 

LT1K)1'G!'    ■.  II  I  ronous  converters  have  in  the  past  been 
^  largely  cniployt'd  .is  the  cuuncctitl^;  link  between  altcmat- 
n)g  current  and  direct  curmn  networks,  yet  doubt  seems 


Ft(..  l.-  KI-Fll  IKNl  V  l  l  KVKS  OF  (0-i.Vi|,F  il.UIIINFS. 

to  exist  in  the  minds  of  some  engineers  as  to  whether  or  not 
this  class  of  app^iratus  is  as  snit.able  (under  .some  condititms) 
for  the  conversion  of  current  as  the  motor-generator — a  double 
machine  unit,  consisting  of  an  alternating-current  motor  direct 
connected  to  a  direct-current  generator — the  two  machines  be- 
ing mounted  on  a  common  bed  plate. 

In  what  follows,  it  has  been  tndeaypnd  to  institute  a 
comparison  between  these  two  well-known  types  of  dynamo 
electric  machtneiy,  covering  the  following  characteristics  in 
the  order  i»med:  i,  efficiency ;  2,  floor  space  and  cost;  j,  inher- 
ent regulation  and  voltage  control :  4,  overlo.id  capacity ;  5. 
methods  of  starting;  6,  hunting;  7,  p<i«er  factor;  8,  frequency; 
Ok  reversibility. 

In  order  that  comparison  may  he  made  on  what  seems  to 
be  a  cfimmon  plane,  tlu-  inditclioii  nvitor-generalor  ■'ct  will  be 
excluded  from  consideration,  and  the  motor  used  will  be  as- 
sumed to  be  of  the  synchronous  type,   This  machine,  Kke  the 


effect  in  improving  the  "all  day"  efficiency  of  the  plant  UMtig 

this  type  of  inatliine 

I  lli^  poor  showing  in  rrtii  iiiicy  is  one  of  the  iiKi^t  seriotJS 
drawl>:icks  that  the  nmtor-giiieral.  i  --^sii.  anil  has  been  a 
great  liirrier  to  its  .nlopiion  in  sul>staiion>  fed  from  steam- 
driven  sti.tioiiN  where  fuel  forms  a  large  portion  of  the  oper- 
ating expenses,  1  lie  comp;ir.itivc  cthcieiuiis  arc  clearly  demon- 
strated by  refereiRts  to  I'igs.  I  and  2 — l  ig  1  showing  the 
combinsd  etbciincy  curves  for  a  500-kw.  575  volt,  <xt-cycle  sjTl- 
chronous  convener  and  the  equivalent  motnr-ijcnerator,  and 
Fig.  2  giving  a  similar  set  of  curves  for  a  soo-liw,  575-volt.  «5- 
cycle  synchranoos  converter  and  the  corresponding  molor-t«n- 
crator  set. 

It  is  nouUe  in  comparing  the  corves  of  P%.  1  with  those  of 
Fig.  2,  that  in  the  case  of  the  converter  designed  for  the  lower 

freqtiency  the  efttcien^  is  somewhat  higher  than  that  of  the 

fio-cyole  machine,  while  the  motor-gencrntors  for  die  two  fre- 
qucncics  are  practically  e^jually  efficient. 

/■loor  SfOiC  and  Co.il. — .Again  taking  the  two  machines  of 
Figs.  I  and  i  as  a  basis  for  comparison,  the  tost  per  kilowatt 
of  the  500-kw.  60-cycle,  575-voU  converter  and  lowering  trans- 
formers would  be  $1.1.50.  while  that  of  the  motor-generator  for 
the  same  output,  frequency  and  ilirect  voltage  would  be  $19- 
t-Vir  J3  cycles  the  relative  costs  would  be  $16  for  rotary  and 
lowering  transformers,  while  for  motor-generator  the  cost  would 
be  $2a  These  facts  serve  to  show  not  only  the  relatively  higher 
cast  of  motor-generators— besng  a  double  unit  uistead  of  one— 
but  also  the  greater  mherciit  ou^Mt  which  the  convaxter  pos- 
sesses per  pound  of  active  matcffal  as  wRl  be  dbcniscd  later 
under  full  load  conditions  on  the  direct-current  side  of  the  ma- 
chine. 

.\s  regards  the  floor  sp.ice  occupied,  the  molor-geiieralor  has 
llie  a<UanlaKe  over  the  synchronous  converter  svith  its  li>wer- 
iiig  lran»formers,  although  this  objection  vanishes  and  actually 
tutiu  in  favor  of  the  rotary  if  the  transformers  be  mounted 
on  a  supcrstruriiire  s^ich  as  a  gallery,  as  is  found  in  some  of 
the  more  modem  in^ullations.  A»suming,  liowever,  that  the 
bwering  transformers  for  the  conveiter  are  placed  on  the 
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dour,  the  rclativf  nnnilicr  iif  kili'Wittts  cap.icity  per  sqii.ire  foot 
ol  floor  Space  in  the  case  of  the  two  sets  of  500-kw  outlits  be- 
fore eomidered  would  be  a»  follows:  For  60^'cle  oMiverter, 
4  kw  per  square  foot  floor  space;  (or  6ixycle  motor-generator, 

5.62  kw  per  s<niare  foot  llcM.r  space,  for  2.s-cycle  converter,  4.35 
kw  (ler  Mjuare  fiMJt  tl<n>r  space;  for  jj-cyclc  nmtor-Renerator, 
5.55  kw  per  square  foot  tloor  space. 

inhfrrnt  RrnutatioH  and  foliage  Control. — With  tlir  ■.yiicliron 
ous  converter,  any  voltage  dbturbances  whicli  k\ui  >>ii  thr 
altcmatiitg-currcnt  system  are  obvioasly  reproduced  on  the 
direct-current  side,  which  could  not  occur  with  the  motor- 
generator  set  provided  the  impressed  alternating  voltage  does 
not  drop  to  the  \>>\tn  at  which  llie  moti>r  falls  out  of  step,  and, 
it  inidht  1k'  added,  that  some  enxmeers'  specilicatiiins  are  now 
calling  for  synchromnis  motor-,  which  shall  not  fall  out  of 
5tep  when  the  impressed  voltage  falls  as  much  as  i-i  per  cent 
under  fall  load  conditions  on  the  direct-current  side  of  the 
machine. 

For  railw.iy  service  where  vdIi.irc  reKillattoiv  is  not  as  tx- 
actiiig  as  with  liKhtiiig.  it  is  usual  with  converters  to  depend 
iijMjil  auloiiiatic  coni|>i  .uiuiing  by  the  aid  of  a  series  held  wind- 
ing in  cuiijuivctioit  with  a  judicial  amount  of  reactance*  inserted 
between  the  rotary  aitd  its  source  of  supply. 

With  the  closer  regulation  necessary  in  the  operation  of  rourics 
for  lighting  purposes,  it  is  usual  to  have  some  device  such  as  the 
iiidiKlioii  rcgulalor.  which  cm  lie  coiitri'lled  Ii\  hand  aiwl  which 
permits  of  ^an.l1lo|t^  .■!  the  appUeil  alternating  voltage  over  a 
wide  range  111  a  gr.idual  inaiiiier. 

With  the  motor-gcncratwr,  however,  the  direct  voltage  bears 
no  fixed  ratio  to  the  alternating  voltage,  and  the  former  can, 
therefore,  be  giaduaily  varied  over  a  wide  rante  by  simple 
shunt  fletd  control  of  ihe  direct-cufrent  generator.  Tbis  method 

of  control  presents  rnnsiderahle  advantnijes  in  simplicity  OVer 
the  one  just  cited  for  sj  iichnnioiis  conv<  rt<-rs. 

Oi-ertond  C'u/'iK-i/y.— Owing  to  the  neiitr^di/ing  effect  of  the 
allemaling  and  direct  currents  in  the  converter  armatures,  there 
results  a  low  copper  loss  for  this  type  of  machine,  and,  since 
the  heatfaig  ts  reduced,  the  output  ni.i>  he  increased  a-s  com- 
t»ired  with  the  same  armature  forming  part  of  a  straight  Hirect- 
fii:r,iii  i;i  in  rator.  I  his  low  c'lppir  loss  on  the  part  of  the 
Converter  becomes  niore  ni.irked  as  the  number  of  the  phases 
increa.ses.  as  might  be  expected,  owing  to  tlx'  greater  distribu- 
tion of  the  leading  in  taps  on  the  alternating-current  side  of 
Ihe  armature,  as  well  as  to  the  iiKrease  of  the  average  length 
of  time  when  an  altonn-ting  current  tap  to  armature  winding 
will  have  the  s.'ime  angular  |iosition  .-is  tlie  brushes  resting  on 
the  coinniutator,  thereby  reducing  the  etTcclive  length  of  the 
path  through  which  current  must  llow  before  linding  an  outlet 
on  the  direct-current  side. 

T.\m.K  1. 

KCUIIVC    \HMAVt  He   llcATIMC*  'OX   >AU>;  I.o\n. 

O.   C   Ccn.         'Itircc-pbiiie  Two-phaac  Sixiiluiae 

CoBvcfSer  Cunvcrler  Cimvmcr 

(H)  i.M  .37  .J6 

Table  I  gives  the   relative  heatillg  of  the  same  arin.atiire 

used  as' an  ordinary  direct-current  generator,  and  also  when 
the  aatoe  madiine  is  used  respectively  as  two,  three  and  six- 

phase  converters  at  unit  [Kiwer  factor,  the  heating  of  the  direct- 
current  generator  being  taken  as  uiiity. 

T.vni.K  11. 
Hnutivit  Kaiixos  run  >am£  IIx.%ti!(C. 
D.  C  Gen.         Tiine'pliMe  Tiiro-ikluiM  .-^ix  phase 

Converter  Cnniwrtcr  dmniii-r 

t.«>o  1.14  r'..4  1 

The  heating  IxHiig  proportional  to  the  square  of  the  ctirrent 
and  as  the  output  is  proportional  directly  to  the  current,  for  the 
same  heating  the  relative  rating  ky  armature  heating  can  be 
ebtained  by  multiplying  the  rating  of  the  direct-current  gen- 
I 

eiator  by           from  which  is  derived  Tabtc  II  in  which  the 

rating  of  the  direct-current  generator  is  taken  again  as  unity, 
It  is  seen,  therefore,  that  for  ,1  given  amount  of  copper  and 

*  Sec  i.riKr'4  pajicr  on  "Kxtrrn-il  Rcactme* TW SytlthrOwOia CwwCttWS,* 
KUCIMCAL  WOKUk  AUD  EkCIHIEU,  Jonc  tj,  190$. 


icon  the  converter  is  quite  superior  in  output  lo  llie  generator 
and  especially  tO  Ae  motor-generator. 

Further,  the  anouni  of  load  that  may  be  carried  by  the 
converter  Is  not  dependent  upon  the  mccbanical  ton|tie,  as 

there  is  no  transference  of  mechanical  power  from  the  alter- 
nating current  to  the  direct  current  side  as  would  be  the  case 
with  the  motor  generator  set.  the  ina.xiinuni  load  on  the  former 
ivpc  of  machine  being  limited  by  the  heating  of  the  armature 

.  i.ductors. 

Methods  pf  Slarting.—The  synchronous  cooverter  and 
the  motor  generator  set  are  about  on  a  par  as  far  as  staitJng 

characleristies  go,  neither  being  sell-starting  without  consider- 
able <listurbance  to  the  system,  and  in  order  that  they  may  be 
started,  each  re<iuires  some  form  of  auxiliarj  >'i.irtiny  device 
such  as  a  motor,  or  pnni'<in!i  itti--;  Ke  n!r<de  Jit  from 
the  direct-current  end  IrnllII.■^    -inr.i.'  niin.il   M^urc-i.'  of 

direct  current  when  the  sub-station  is  to  be  started  up  after  hav« 
ing  been  completely  shut  down. 

Hunting. — The  tendency  on  the  p:.rt  ■  f  the  rotating  members 
of  synchronous  apparatus  to  alternately  speed  up  and  slow 
down  is  found  to  some  e.xteiit  in  lioth  synchroiiou?  converters 
and  motor-Kcnerators,  Inasmuch  as  this  phenomenon  is  ac- 
companied by  the  shifting  of  the  magnetic  lines  of  fbroe  across 
the  polar  arc,  anti-hunting  devices  in  the  shape  of  heavy  copper 
grids  (surrounding  and  embedded  In  the  pole  face)  have  been 
(juite  efTectivelv  ijipli.  I  in  the  case  of  the  synchronous  con- 
verters without  undue  eddy  current  losses  in  these  damping 
devices 

With  aynchroaons  motors  wound  for  the  direct  reception 
of  high  vohages,  which  consequently  have  a  fewer  number 
of  slots,  the  emptoyment  of  sodt  otpedieats  for  the  prevention 
of  hunting  becomes  more  or  less  prohibitive  owing  to  the  ex- 
cessive eddy  currer.;  l  ^-cs  in  the  damping  devices.  The  ten- 
dency toward  hunting  increases  with  the  fre<|uency,  the  bigber- 
frerjuency  converters  iH-ing  more  sensitive  in  this  reaycct  than 
motor-generators,  owing  lo  the  fact  that  bigh-freqnency  con- 
verters cannot  be  satisfactorily  designed  with  soAeient  armature 
reaction  to'produce  the  desired  stability. 

Power  Paelor.—Tht  synchronous  converter  has  no  appt^iable 


tor«|ue  nixin  its  shaft,  and 


r:Il 


instant  field  strength,  the 


power  factor  is  practically  independent  of  the  load  on  the  direct- 
current  end.  This  is  a  condition  that  prevails  with  converters 
used  for  lighting  service  which  are  usually  shunt  wound,  and 
is  clearly  exemptilied  by  a  teat  on  some  converters  of  which  the 
writer  bad  cfaais^  the  results  of  which  arc  given  below.  Tlie 
machines  upon  which  the  tests  were  made  are  ordinarily  used 
for  serving  a  large  urkni  r;iil\\;-.y  system  and  were  of  k-v 
capacity,  j-pliase,  25-cycit,  loo  direct  volts,  the  machines  were 
equipped  wilh  series  field  coils,  hut  these  were  never  used,  even 
in  regular  scrrice,  to  obviate  the  possibility  of  a  nmaway  uptm 
the  reversal  at  the  direct-current  end. 

Tlie  readings  which  were  taken  when  the  field  current  was 
held  consilaiit  aud  the  load  varied  on  the  direct-current  end  are 
as  follows: 


riirt'ct  Current 
Ixud,  Ktlowiittt. 

w 

ISM 


Ilircct  ('iirrciil. 
h'ivit]  .Xttipcren. 

H-S 

I* 


.Alti'm-itiiii;  Current 
I'ower  l''a«|gf. 
M 


99 
M 
99 


The  above  readings  correspond  approximately  with  similar  oh- 
scr\aiioiis  tnaite  upon  another  unit  wbicb  was  designed  as  ao 

exact  duplicate  of  the  first. 

As  before  stated,  it  is  usual  in  railw.iy  jir.u-.iir  with  con- 
verters to  use  scries  coils  with  reactance  inserted  in  the  alter- 
nating-current katis.  When  the  amount  of  the  reactance  is 
properly  chosen,  and  care  is  exercised  in  adjusting  the  current 
in  the  series  field  colls  by  the  use  of  a  shunt  resistance,  the 
ptiwer  factor  may  be  held  quite  high  over  a  wide  range  of 
loading  at  constant  potential.  Thus  it  is  possible  to  obtain  the 
results  shown  by  the  curves  of  Fig.  .1.  which  give  the  relation 
between  the  power  factor  and  the  load  with  the  same  reactaiKe 
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inserted,  but  the  series  field  coik  in  curve  .-I  are  shunted  to 
five  100  per  cent,  power  factor  at  full  load,  whereas  with  curve 
8  the  series  field  coils  are  shunted  to  give  lOo  per  cent  at  thcM- 
quxrtcf  load  Kccpiac  the  power  (actor  eonatantly  high  at  par* 
tial  load  a*  ia  cnrre  B  meaai  decreaaed  hcatiiia;  of  ooovcrter 
at  liiht  load  and  k  an  importaot  fKtor  wNere  loada  are  fluc- 
tuttiqt  as  in  railway  acrnoe. 

Xb  tha  ctie  «>f  tlie  qrndwaaaiis  motor-generator  set  the  state 
of  aSain  'it  different  because  of  the  mechanical  transference 
of  power  from  the  ir.otor  side  to  the  generator  side.  This  is 
the  well-known  f;isc  ot  tlie  simple  svTichronous  motor  working 
ag.iiiist  A  rcKtiriK  [urtir.i.-,  ami  luidL-r  vjch  conditions  there  is 
i  critical  io;ul  i.ir  i-.-,cli  field  strerfth  •,',luch  bring?  the  current 
into  phase  witi^  t(u-  i:>'.;!r!v>M-d  e.  m    f  so  for  stability  of 

power  factor  under  varying  loads  on  the  direct-current  gener- 
ator, it  would  mean  coDsideniUe  adjustment  of  the  motor  ItM 
to  eliminate  the  wattless  component  of  the  current  at  atl  times. 

FWthermore,  if  the  synchronous  motor  is  excited  from  the 
dliact-ciirteiU  generator  which  it  drives  (which  is  osinlly  the 


»  m  m  m  fUmd 

FK.  s^-maet  «»  mne  mcmb^  or  aojiwiKSirT  «p  aaana 
nuit  ciBcutr  ov  tvHCBaoiiova  oowiBataiii 


case)  and  if  this  latttr  ni.icliine  is  over  compounded,  then  un- 
der flofiu.-itiiij;  lo.ids,  an  .'idded  coTTiplicatioD  will  exist  of  vary- 
ing tlie  iieid  nn  tin-  motor,  which  will  have  the  eSact  o(  plO- 
dttcing  a  rather  unstable  power  factor. 

ftt^ency.—  W nh  the  motor-generator  set  composed,  as  it  is,  of 
two  machiiies  electrically  independent  of  each  other,  each  may  be 
designed  for  its  intended  purpose,  the  only  condition  common 
to  both  being  the  vaada  mi4  this  is  determined  by  the  mmiber 
of  tha  motor  polai^  whkh  ja  ml,  however,  hanpcred  hgr  aagr 
etnafalecatiait  of  the  direct-current  generator  to  wUdl  k  H 
collected,  and  the  motor  may  be  designed  for  operalioa  wMwut 
any  difficulty  on  circnnij  of  frequencies  now  largely  ia  vumuerdal 
use,  naniely.  25  c>ck-s  and  60  cycles  per  second, 

A'.  rt>;,i-d5  the  Converter,  however,  ciuite  dirtercrit  conditions 
exist,  iimt-  electrical  indcp.ciidcficc  of  the  alternating  current 
and  dir«H  t  curn  nt  sides  is  Inst  and  the  best  design  naturally 
resolves  itself  into  a  compromise  of  the  features  of  tlie  com- 
ponent types.  At  the  lower  frequency,  25  cycles  per  second,  the 
convener  shows  an  excetlent  performaocc,  and  it  is  at  this  fre- 
^auuf  that  all  aiodera  laife  ^MeRHi,  cmployiiit  converters, 
are  operated. 

Thae  are,  however,  eertain  leaaer  ajratents  with  which  it  b 
Gonildered  advisable  to  combine  a  tg^tiat  and  railwair  load, 
operating  at  a  f  requewr  aoHaWa  lor  Qg^t&ii^  It  iii  00  Kidt  ^r** 
tcms  that  the  liigh  frcfmiicy  oooverier  has  Ita  widest  6^  of  ai^ 

pUcatiotL 

The  aggregate  output  of  railway  eonverti-rs  ih-siKr'ed  to  oper- 
ate on  60  cycles  per  second  is  now  quite  lupi-  .uthuiit;h  tni:i;j- 
facturers  formerly  hesitated  to  bu;ld  ihont  Gfufrally  speak- 
ing, their  beliavior  is  r.ither  i!!i?..ti^faetnrv  for  v:c  /oUow:ng 
reasons : 

They  have  a  tcndcncj'  to  hunt,  owing  to  the  limited  distance 
between  poles,  which  renders  it  difficult  lo  design  a  machine, 
having  high  annatore  reaction,  which  property  is  condmive  to 
atahHifr  of  operation. 


Direct-current  generators  as  ordinarily  constructed  do  not 
commutate  well,  when  operating  at  speeds  which  produce  fre- 
quencies higher  tium  cydes  per  eceondt  owing  to  the  large 
number  of  current  reversals  par  second,  and  the  attendant  dlf- 
ficuMea  in  conowtathig. 

With  the  high  commutator  speed  necessary  with  6o-cycle  con- 
verters there  is  foimd  to  be  considerable  difficulty  in  keeping 
the  brushes  in  intimate  contact  with  the  commutator  surface — 
re«ulting  in  the  necessity  for  increased  brush  tensioa  with  the 
somewhat  abnormal  fcwItaBt  wear  of  both  the  bmshca  and  the 
commutator. 

Due  to  the  relatively  short  commutator  arc  between  positive 
and  negative  brush  Imlders,  the  are  of  cDninutalion  is  veiy 
linulcdi  ao  that  (he  nacUoe  bceomea  very  aentitne  to  digbt 
cfaangea  in  Ae  poaition  ot  Ae  neutral  pointi  and  frefMOt^  tWa 
oM^tion  becomea  ao  aggravated  aa  to  caine  the  madiine  *lo 
flash  over,"  as  might  result  from  the  shifting  of  the  magnetic 
lines  of  force  across  the  polar  arc  as  a  result  of  hunting  trou- 
bles 

Witli  tlie  crowded  brush  holders  it  becomes  much  more  diA- 
cuk  to  replace  brushes  under  operating  coraWiona  (aiionld  this 
be  found  necessary)  dun  would  be  the  caae  were  more  ifooe 
available  sneb  as  is  the  case  with  the  low-freqoeney  type  of  con- 
verter 1. 

Several  improvements  in  details  of  design  have  been  applied 

to  fci-cycle,  575-volt  converters  to  alleviate  some  of  the  above 
troubles,  with  varying  degrees  of  success.,  such  as  specially  de- 
signed brush  hoMers  with  moving  parts  of  small  inertia,  which 
will  readily  accommodate  the  brush  surface  to  the  Swiftly  mov- 
ing commutator. 

Also  with  multiple  wound  armatinta  *  laice  ntmilMr  of  bal- 
andflg  ringa  have  been  ioond  neosaauy  to  equalise  flie  poten- 
tial generated  in  the  individual  armature  circuits. 

These  and  other  artifices  have  been  used  to  render  the 

t)0  iixle,  .t7~  volt  converter  operative,  but  the  same  is  inherently 
faulty,  and  1.0  amount  of  finesse  in  design  can  render  its  per- 
formame  ecjiial  to  that  of  a  Q-tgrde  madtinc,  eoaatmeted  for  tfae 
same  voltage. 

/^cirniNISly,— ^Although  syncbrooous  converter^  primarily  de* 
signed  to  convert  altematuig  offfcnt  to  direot  cwraM^  an  not 
best  soHed  lo  operate  as  "inverted  coAvertefs,"  oe  fer  conveib^ 
ing  direct  current  to  altmiatinf  current,  owing  to  their  retai- 
tively  high  armature  reaetiaa.  yet  they  may  be  sometimes  called 
upon  to  temporarily  handle  this  class  of  service,  and  when  so 
operating  the  speed  of  the  machine  as  a  dircct-curreot  motor 
is  no  longer  fixed  by  the  trequenCT  of  the  supply  drcuitt  but  d^ 
pcnds  upon  the  field  strength. 

When  supp|]ping  alternating  current  of  low  power  factor  the 
field  may  become  so  demagnetized  as  to  cause  the  armature  to 
reach  a  destructive  speed  if  it  ia  not  (Quipped  with  a  speed- 
limiting  device.  A  separate  direct-cowwotcd  exdtcr  with  under- 
satncated  lieM,  whoae  voltage  is  very  aeniltive  to  duntgc*  of 
qtced,  may  be  employed  maihtaiiiing  tlic  speed  at  lit  nonnnl 
value. 

With  the  motor-generator  set,  which  has  two  separate  fields. 
nV-ivioii-.^y  ai.y  reactions  on  thf  slfernasirtfT'er.)  do  not  in  any 
■.v,".y  affect  tj'.e  strent,^h  of  field  on  the  direct  current  end.  It 
is  due  to  this  fact  that  when  converting  from  direct  current  to 
allematjng  current  the  motor-generator  speed  is  considcralily 
mora  stable  than  that  of  the  converter. 

Summing  up  the  dtuation,  it  would  seem  that  each  type  of 
converting  npparatna  haa  a  field  of  ita  o*ro  where  it  can  be 
most  advantageously  employed. 

Fkiui  wlint  h.!?  In  1:1  ■!'^t  forth  .-iIk-jvo  it  is  i--:it  that, 
.ill  things  considered,  the  converter  is  decidedly  ;u. .'.iutagtcus 
for  u-e  in  an  urban  system  for  supplying  power  to  lamps  and 
motors  ir.ij-i  a  larpe  ren!r,i!  station  a!  a  moderate  frci-uency,  the 
motor  generator  sho-.Mii^;  ;-s  ■■uperiority  when  opetiitirf^  fro-ii 
a  system  having  a  relatively  poor  regulation,  as  in  the  case  of 
lighting  circuits  from  a  long  transmission  line,  and  also  for  ftir* 
nishing  a  desirable  method  of  obtaining  a  direct  cnrreot  for 
railway  service  from  to-tjdk  ayatems. 
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Rubber  insulated  Cables  Without  Lead. 

Tr.  on^  of  the  papers  nr.  nibW:  iiisi:l;it<-il  tjnderground  cable, 
read  before  the  American  Institute  of  Electrical  Engineers,  ex- 
tracts of  which  were  published  in  the  ElecIUCAL  Wc«i.»  nl  May 
5,  1906^  tile  writer  notes  that  the  lucsestioii  wM  nude  tbut  the 
Vnpvt  cure  for  elcctralyri*  n  to  omit  the  lead  sheath.  This  would 
^  trut  under  certain  condition!;,  but  in  the  v>  riter's  opinion  these 
omditioaa  do  not  obtain  in  any  present  conduit  system  where 
there  are  ever  present  .iriiU  at\4  gzfcf,  of  various  kiods  that  have 
a  deteriorating  effect  upon  rubber  insulatinn. 

This  bringf  tip  the  question  nt  a  suitable  substitute  for  leuri. 
The  prmdiwl  ro|uirements  of  such  a  compound  are  that  it  should 
have  a  netitral  reaction,  should  he  add,  alkali,  and  moisture-proof, 
should  be  a  non-conductor,  should  have  Rrc.it  flexibility  under 
temperatures  ranging  from  --18'  C.  to  at  least  65°  C.,  and  should 
be  of  such  mechanical  strength  as  to  u)th-'and  all  merhanical 
injury  during  installation.  It  is  to  be  regretted  that  a  material 
with  the  above  qualifications  has  not  yet  been  discovered. 

In  this  connection  the  result  df  the  writer's  observations  on 
an  inslalklkm  of  non-leaded  nihber-insutated  cable  on  which  his 
opinion  had  been  asked  might  be  or  interest. 

In  this  particular  s>'«tem,  which  was  a  22o-vo:t  direct-current 
commercial  onr  the  m.iiti  r.ibU-v  wire-  !<■;.  Icl  .i:irl  t)if  t.np  or 
service  cables  were  without  lead  and  comparatively  short,  run 
through  glared  clay  conduits.  The  cables  thenuelvea  were  reg- 
ular 600-volt  white  core  rubber,  finished  with  two  cotton  braids 
satuiated  with  a  weatber-proolmg  oompotmd.  The  msulating 
compotMid  probably  contained  15  per  cent  to  20  p-r  cent  of  pure 
Para  rubBer  mixed  with  zinc  white  or  Paris  white,  or  both,  and 
v.irion=  iithcr  minrr.il  InKrrdietUs, 

The  maiiholci  were  sni.ill  .md  conip.irativcly  dry,  and  tlie  cables 
were  stretched  straight  .icrosA  tlir  center,  the  splices  being  made 
by  damping  the  bared  ends  of  the  conductor  into  brasa  luga 
which  were  left  aninsnlated,  This,  of  coarse,  was  extremdy  had 
engmeering^ 

The  tronble  which  developed  on  these  unleaded  cables  after  a 
few  month--  of  sitvloc  wa'^  as  follows:  .\  white  cry>t.Tlline  ii  -  i 
formed  upon  the  cable  at  the  edge  of  the  duct;  soon  after  the 
deposit  appeared  the  rubber  insulation  began  to  swell  until  it  was 
separated  from  the  conductor  and  was  several  times  its  origiDal 
dinciutona.  This  swdling,  of  course,  broke  through  the  cotton 
braiding,  and  longitudinal  cracks  appeared  in  the  insulation, 
which  lost  its  original  black  color  and  took  on  a  flesh  color,  the 
exposed  surf.n-e  liei:ig  eo\ert'iI  with  clot'-  nf  3  t:!islcnir.f:;  yellow- 
ish-white  substance.  Altogether  she  cracks  had  the  appearance 
of  vlceiatlng  fiesh  womds.  The  surfaces  being  miiil;  were  fairly 
good  cmdnctoia  and  10  grounded  the  cabka. 

Upon  tnboiitting  the  white  ciystaltlne  d^^it  to  a  chemical 
analjniis  it  was  found  to  cont.iin  a  large  percentage  of  free  «odium 
and  some  common  salt,  as  well  as  dirt  and  other  impurities  one 
would  neceisaiilx  expect  This  was  perfectly  natural  vnder 
conditions. 

As  is  generally  known,  diqr  eCnduits  are  gla/.ed  by  sprinkling 
the  interior  with  an  exeeaa  of  eooMHoa  salt  while  hot.  Now  when 
these  ducts  are  laid  and  eoodensation  is  farmed  in  the  ducts, 
amne  of  the  excess  salt  passed  into  the  solution  which  evcntuaOy 
collected  upon  the  cable  at  the  e<lc;c  of  the  duets. 

With  the  abo\c  conditions  there  was  a  le.ikaRc  current  x>'  i  i 
passed  through  the  solution,  and  by  electrolytic  action  the  sodium 
chloride  was  separated  into  sodium  and  chioritre,  the  sodium 
formnv  a  deposit,  and  the  chlorine  dissolving  in  the  water.  At 
die  satne  time  that  thb  action  is  going  on,  some  of  the  water  is 
broken  up  into  hydrogen  and  oxygen,  I  hc  free  hydrogen  and 
chlorine  will  not  unite  by  being  mixed  in  the  drirk,  bi:t  needs 
difTused  sunlight  to  I'l  rtn  combination.  ,\s  thesi  t  \  1  i;.tc^  art 
formed  in  the  dark  they  will  iti  all  probability  simply  remain 
a  mechanical  mi.xture  in  water,  but  i  i  ill  intents  and  onrposcs  as 
far  u  chemical  reactions  go,  they  form  hydrochloric  add.  This 
attack*  the  weather  proofing  oompotmd  and  eventually  the  arid 
eWoTine  g.is  reaches  the  insulating  compound,  where  it  preceded 
the  presence  of  hydrogen,  to  attack  the  zinc  o.xidc  in  the  com- 


pound, forming  zrnc  chloride  and  water.  As  soon  as  the  rttic 
chloride  had  been  formed  it  in  turn  atacked  the  rubber  in  the 
insulating  compound  with  a  rapidly  deteriorating  cbemiqU  actioik 
The  diemical  eqnatkm  ol  audi  action  is  as  yet  merely  a  eon- 
Jeetnre  by  such  men  as  Ctrl  Otto  Weber.  Ph.D, 

While  the  above  action  is  going  on  the  free  sodium  attacks 
the  rubber,  hy  -r.nftf tiinj^  tlie  surfaces,  after  which  the  nibbcr 
rapidly  decays.  The  above  combined  actions  soon  destroy  the 
insulation. 

In  the  tvriter's  opinion  the  above  are  the  principal  dtemical  - 
and  deetrical  letions  wUch  destroyed  the  insulation  la  lids 
partieuUr  ease.  What  other  actions  take  place  in  this  or  aar 
other  oonduit  system  at  any  time  can  only  be  conjectured. 

The  above  instance  is,  of  course,  .m  extreme  e.-.^e.  but  is  an 
indication  as  to  wh.it  unprotected  rubber  insulation  in  a  conduit 
system  is  exposed  to.  Even  if  the  insulation  had  been  con- 
tinuous, the  possibility  of  the  above  action  would  be  an  ever- 
present  one,  as  leak^  currents  would  at  some  time  traverse  . 
the  duct  tjtitm  and  the  ciUes  therein.  This,  as  wdl  as  the  de- 
teriorating action  on  the  rubber  by  the  gases  in  the  duct  system, 

would  of  iir'i-e<iitv  ;!v:irte:i  the  ilfe  nf  the  enhle 

Electrolysis  is,  of  course,  a  bad  thing,  but  with  a  reasonable 
amount  of  care  the  life  of  a  cable  system  can  be  greatly  length- 
ened. The  majority  of  operating  conipanies  seem  to  fail  to 
realize  the  hiqiortaiice  of  ^atematic  tests,  and  the  dnnge  of 
bonds  to  meet  the  requirements  of  these  tests,  {he  gcncrd  prac- 
tice seeming  to  be  that  of  having  the  cable  manufacturer  bond 
the  cables,  ritid  let  it  go  at  thnt,  itiakii-.g  110  tcfts  or  rh.iriges  in 
the  bonding  until  the  cihle  hei;ins  to  $how  trouble;  then  the  cable 
manufacturer  is  notified  nzul  his  experts  make  tests  to  locate 
the  trouble,  and  submit  their  reports.  In  almost  every  c»-e  the 
operating  conqnagr  is  it  Inilt,  all  diw  to  tfie  Cut  that  it  does  not 
realise  the  Importance  of  giving  flie  cable  cysicm  the  bandit  ol 
expert  care. 

It  seems,  therefore,  tfn*  ni.til  the  di<;i-overy  of  a  cheap  c:>ni- 
liouml  which  is  acid,  aikalt  Riid  moiiturc-pruof,  of  great  flexi- 
bility and  mechanical  strength,  as  well  as  a  non-conductor,  as  a 
substitute  for  lead  sheaih.  we  must  pay  attention  to  the  bonding 
of  the  cable  and  try  to  impress  upon  Hie  opetath^  companies 
the  necesd^  of  givitig  the  cable  cyMem  the  benefit  of  expert 
care.  Tn  the  writer's  opinion  ^is  will  remedy  a  large  number 
of  complaints  of  trouble  i.iused  by  electrolysis.  Of  course  it 
will  not  entirely  remedy  it  as  long  as  lead  sheath  Is  used,  so 
we  must  try  and  control  the  conditions  as  far  as  possible  nnitil 
such  time  as  a  substitute  has  been  diacovered. 


New  Telephone  Patents. 


SUB-STATION  ClkCUIT. 

For  common  battery  systems  there  has  been  a  gradual  evolution 
of  the  subscriber's  instrument  circuit.  At  first  it  was  consid- 
ered suffident  to  ntc  «  low-resistance  receiver  indtided  diteetly 
in  series  with  the  traastnitter  and  line.  The  aeccesaty  low  n- 
sistanee  of  the  receiver  and  the  incliiaioii  of  the  recqver  cord* 


FIC.  I/— HANSON  TOCraONB  SYSISH. 


m  the  battery  circuit  pmved  serious  defects  and  ati  iiidiiction  co'l 
primary  was  then  substituted  for  the  receiver,  which  latter  wu 
connect^  to  the  secondary.  From  this  fliere  have  been  various 

deviations,  using  both  induction  and  reactive  colls  ir.  various 
combiuation  with  cuiiiJcu^crs.   .\s  an  insproveincnt  over  all  these. 
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R.  r>.  Manson  has  brought  nut  a  bridge  arranRement  of  receiving 
circuit  »huwi)  in  Fig.  i.  In  thi*  the  coils  M.  M',  .Y  and  A 
are  all  of  equal  uhmic  resistance,  and  thus  for  direct  curr«att 
there  u  an  equal  drop  of  potcntijil  in  each  pari,  aad  tlieic  >•  no 
dinet  current  flowini  in  the  itcciver.  For  allenigiiiig  talei^hone 
ourcnt  there  i<  an  cntlreljr  dillnent  effect,  for  two  of  the  coils 
arc  wound  indnctivcly  and  two  non-mdnctivdy.  The  inducuncr 
of  the  two  reactance  coits  i«  of  m  great  effect  as  to  render  their 
impedance  to  the  tclrpliotir  practically  infinite,  so  that  all  tele- 
phone current  must  go  tli;  ■ .  I'n  ri  L  <  iy<T.  Mr.  Manson  has 
patented  his  invention  and  has  as.signcd  his  patent  to  the  Dean 
Electric  CMUiniv. 

srAnoN  ApruANCEs, 
A.  V.  R.  Fechtenburg,  of  N'cw  York  City,  has  patented  an 
au\ili.^.iy  receiver  support  for  use  uhen  one  has  temporarily 
left  tht  instrument.  This  support  is  mi  the  form  of  the  usual 
hook,  and  is  to  bt  t;-.i  uiih  i!  in  a  convenient  posiiim  Tlio  inwik 
lever  i$  pivoted,  the  weight  of  the  receiver  overcoming  the  ncirmal 


Pits.      LiviNnac  TtLEi>Ha«i. 


upward  tension  of  .i  spring.  A  tootlu-d  srcmr  is  oppn.^cd  to  a 
wiptr  attached  to  the  huoU.  and  thus  a>  tin-  hook  descends  <>r 
ascends  as  the  c:ise  ina\  be,  ;i  >criL-s  of  nmnientary  contacts  oc- 
curs between  these  parts.  Fly  suitably  arranging  the  wiring  these 
contacts  arc  in.ide  to  <ihum  the  transmitter  to  c.inse  a  clicking 
!>ignal  to  notiij  the  » ailing  part}  iii  the  oiber  end  i>f  the  connec- 
tion of  both  the  departure  and  approach  of  his  correspondent.  It 
is  unlikely  that  telephone  companies  will  bail  tliis  invention  with 
■alithiction.  as  the  on^r  way  to  induce  anlMcribers  not  to  leave 
a  lelepilMMie  off  die  hook,  b  hy  mahitic  it  impossible  to  leave 
a  recrivcr  in  cireuif  without  it«  abnormal  position  beuis  very 
noticeable. 

Pig.  2  show*  an  ati«mpi  to  improve  the  d««k  stand  set  by  a 

complete  change  in  ils  various  parts.    Both  receiver  and  trans- 
mitter are  in  cyltndric.il  cases  with  rotating  mouthpieces.  The 
receiver  part  carries  trailers  traveling  over  a  commuta!  i 
effect  the  circuit  changes     This  set  is  the  invention  of  S.  P. 
Levenberg.  of  New  York, 

C.  K.  F.gan.  of  O'Inmbiis,  ().,  has  olii:'i-ed  a  patent  for  a 
polarised  bell,  e<inibitied  wish  a  condenser.  The  bell  ha"  the 
moal  frame  and  two-l^«d  magnet :  one  leg.  however,  is 
provided  with  a  coil,  the  other  carrying  a  cylindrical  rolled  type 
condenser  of  similar  appearance.  Mr.  Egan  has  assigned  bia 
patent  to  the  Egan  Electric  and  Tdcfihone  Ifannfacturinc  0>m- 
pmy. 

A  revolrini;  adjustable  detk  arm  hat  been  patented  by  T.  J. 

Skelley.  of  Collinwood.  Ohio,  which  is  built  upon  a  somewhat 
different  ])lan  fri>m  the  iisn;il  i>iie.  The  arm  is  comwH  of 
three  rigid  b,Tr<  jiivoled  upon  verticil  pins  an<l  arranged  to 
suing  over  each  otlier  in  horizontal  planes.    The  telephone  set, 
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arranged  as  for  a  desk  set,  is  secured  to  a  vcfticai  fivQt  On  the 
end  of  tbc  outermost  bar. 

FA»TY  vim. 

T.,  -\.  S.;lini|ilt.  1;:'  riiii::'f:';.  li.i^  invented  :i  i>;irly  line  sy^i(»m 
with  a  iuck-'-Uil  t>.-;i!i]re  l.iich  '.tili..iii  hii  U\u  duiibli;wi.iujn!  re- 
lays, the  co!i;;.r(-  I  I  .  .ne  .  tu  ning  the  line  beyond  its  own  sta- 
tion, and  those  of  the  other  opening  its  own  station  circuit.  The 
middle  of  each  relay  winding  is  conneiied  to  one  of  its  contact 
joints.  Current  drawn  tlifough  the  relay  and  contact  is  differ- 
ential in  effect  on  one  relay,  and  cumnlativc  on  the  other,  and  vice 
versa.  By  thi*  mcwit  •  station  having  right  of  way  holds  ita 
own  ciiciul^  cots  off  the  line  beyond  and  cots  off  the  tdephom* 
of  stations  between  it  and  the  exchange. 

■WRCHBOAKDS. 

A  switchboard  providing  for  a  slug  ejecting  jack  has  beta 
patented  by  5^  Kit^re.  of  PMhiidelplda.  It  is  doobttal.  however, 
if  there  is  ai.ythuij^  of  practical  value  in  the  inventioa. 

Mr.  E.  Land  has  invented  a  semi-automatic  switchboard,  in 
which  the  operator  receive*  all  signals  automatically,  even  the 
number  desin-i!.  umj  tlim  m  r.  -p m-i  (.■itn.  Irtes  the  connection. 
In  this  instance  s.lic  tn.nuiinl.m  s  Vi  ys  to  dn  this,  but  the  com- 
plexity of  her  duties  j-  to.i  f;r<.it. 

A  patent,  assigned  to  the  Kellogg  Company  haj  been  granted 
lO  W.  W.  Dean  for  an  improved  circuit  for  one-way  trtmtcs  for 
use  with  certain  two-wire  switchboards.  The  present  impraw 
mem  providct  a  gnard  tignaL 


Lbttbrs  to  the  Editors. 

Life  of  Incandescent  Lamps  in  Frosted  Globes. 

7  a  Iht  E4it«rt  of  Electrical  World: 

5in:^Referring  to  the  article  by  Mcesra.  Cravath  and  L«t« 
Singh  in  your  issue  of  March  17,  191^  page  917.  on  the  effects  ol 
frosting  incandescem  lamps,  the  reauH*  apparently  show  eon- 
siderable  superiority  hi  point  of  life  for  lamps  in  enckaing  globes 
as  compared  to  frosted  lamps 

If.  however,  the  f  IiLrlit  due  to  enclosing  globes  is  taken 

into  consideration,  and  (he  iamps  he  brought  to  the  same  mean 
spherical  watts  per  candle  ( re.id  throutjli  i  n'obc)  as  the  frosted 
lamps  in  the  same  report,  the  lamps  enclosed  in  globes  would  give 
b!<t  .s.V' J  l>er  cent  of  the  life  values  shown  for  these  lamps.  That 
is.  the  life  of  lamps  in  enclosed  globes  would  be  only  2a6  itours. 
which  is  about  the  (ante  life  the  frosted  lamps  give  according  to 
the  tests  described. 

It  seems  to  me  in  justice  to  fronted  lamps  that  this  point  of 
view  should  be  taken  into  consideration.  Prostlng  a  lamp  reduces 
the  light  hnt  a  smirif  percentage— 6  to  8  per  cent— where  the  me 
of  a  frosted  enclosing  globe  reduces  the  light  from  «» to  4  per 
cent. 

HAaitifiON,  N.  J.  F.  W.  WnucDX. 


Rolling  Mill  Electric  Motors. 


7V,  the  F.diinm  ,>f  F.Ueirical  IVorfi: 

-■^iii  -  :— Referring  to  the  niteresling  article  on  "Motors  in  Roll- 
ing .Mills"  in  your  issue  of  .April  ji  it  m.iy  interest  your  readers 
to  ii-arn  of  the  dcvelopineiit  of  electrically-driven  rolling  mills 
which  has  t.iken  place  in  Sweden.  .\s  earl>  as  \V*n  the  Boxholm 
iron  .vorks  nistalied  tv\o  three-iihase  inductiiMi  mot<irs  of  lOO 
and  ;o  hj)  rev(vcctii.cly.  furnished  by  the  .Mlmanna  Svenska  Elek- 
triska  .Vktietxilaget.  of  Ve«teras,  which  firm  has  been  the  leading 
one  in  Northern  Europe  in  the  alteraaling-«arrent  branch  of 
electrical  engineering.  Shortly  thereafter  the  Hofors  inn  works 
installed  750  hp  tti  motors  for  driving  some  of  its  rolltiig  miUs. 
In  the  last  10  years  a  great  many  other  iron  works  have  adopted 
the  electrical  system  to  a  smaller  or  larger  extent,  such  as  Bom- 
narfvet  ffioo  hp,  .1  large  number  of  snwller  motors  not  indtided) ; 
H'>Tii<I.il  (750  hp);  N'urdiska  Mi t.ill.ikliebolagrt  (aboUt  1>IOO 
hp);  l-a^er-^ta  (j.jnohp);  S.mdviktn  tajoohp). 
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The  system  u=,c4  m  Sweiitn  aiinu!.t  without  exception  for 
driving  rolling  mills  is  the  ihrcc-phasc.  There  are  several  rea- 
sons for  adopting  this  ^Ucm,  one  of  the  most  important  being 
the  tioipficity  in  eoottmction  and  aenrioe  of  the  three-phase  in- 
cfnction  motor,  which  h  leajt  lOte^  to  be  Amnged  from  the 
presence  of  iron  or  coal  dust  An  objection  to  the  um.-  nf  in- 
duction motors  U  the  difficulty  of  ecom 'nno  i'.  -[  •  i  .l  \  ari.iii  .n. 
'I  he  AUmanna  Svenska  Elclctriska  Aktieb»njaiti  has,  huwt  vcr.  by 
using  certain  inventions  of  Lindstrom  and  Danielson,  solved  this 
problem  in  a  satisfactory  maimer.  The  motors  are  built  either 
with  wintBngi  that  can  be  connected  lor  either  of  two 
sets  of  poles,  the  one  being  the  double  of  the  other,  or  are  built 
as  concatenated  (tandctti)  motori,  thus  running  either  at  a 
speed  CI  Ttr^j.. im!ii;K  I'l  ilit-  ii'iiiit.ir  uf  jmU-^  m  tlit  lurmary  motor 
or  at  a  speed  corresponding  to  the  total  numlxr  01  poles  of  the 
primary  and  secondary  motors.  Motors  have  also  been  built 
with  a  combination  of  these  two  methods  such  that  cither  the 
primary  or  the  ttecondary  of  the  concatenated  motors  is  pro- 
vided with  a  two-speed  winding.  Some  motors  of  this  type  are 
used  at  Sandviken.  one  of  them  consisting  of  a  priniar>-  motor 
is  ith  ^2  or  614  poles  iiiul  a  -.I  t  I  ivlary  iin,l.ir  \\  it\:  4  jinlv^  '[  ho 
sccoiulary  motur  i»  used  only  in  cunttection  with  the 
Winding  of  the  primary  motor,  and  the  machine  will  thtis  nui 
at  18^  165  or  91  t.fML.  with  «  nonnal  oa^t  of  tiocMis  or  300 
hp.  rcspecthrdy.  Aaather  motor  of  the  eoncatcmited  type,  hut 
with  a  two-speed  seeondaiy  motor  winding,  imn*  at  37St  or 
3J.^  r.p.m. 

At  the  Fagersi.i  irm  works  there  are  7  motors  for  driving 
the  rolling  mills,  one  oi  which  is  a  400-bp  tandem  motor,  with  a 
Speed  of  180  and  IJO  r.p.m.  Of  special  interest  are  the  arrange- 
fflcMs  for  driving  the  large  blooming  mill  at  these  works.  The 
main  motor  is  a  fioo-hp^  three-phase  induction  motor  tunnitig  at 
■iiA  r  p.tn.  The  power  is  transmitted  by  ropes  fr  un  tl;i  nu  t  l>i  .1 
large  groovnl  pulley  built  as  a  heavy  fly-wht  i;  {fO  tc>ii-> )  and 
cviiirm  ■...(I  ti,  ,1  Lindsay  coupling  for  reversing  the  rolls.  In 
orilcr  to  maintain  a  good  power  factor  aud  at  the  same  lime  get 
more  energy  out  of  the  Oy-wheei  at  light  loads,  the  winding  of 
that  motor,  which  at  normal  load  is  delta-connected,  can  be  star* 
connected  when  the  rolling  mill  is  rtinntng  at  half  load  or  less. 
In  addition  to  the  main  motor  there  are  several  other  motors  in 
use.  .vcrving  different  purposes,  and  all  operated  by  one  man 
from  a  platform. 

The  three-phase  system  has  proved  very  saiisf,tctory,  not  only 
on  accotmt  of  the  good  features  of  the  induction  motor  with 
respect  to  safety  and  low  cost  of  operation,  but  also  «idt  reaped 
to  energy  economy.  An  induction  motor,  when  running  above 
^viichronisin  will  act  as  .-i  genorilur  .ml  t;-ve  enerKy  back  to 
'i>e  line.  Now.  when  several  riiUii.K  luiil  inotors.  connected  to 
tluir  fly-wheels,  are  running  on  the  same  electrical  system,  the 
energy  of  the  tly-whccls  will  be  electrically  transmitted  to  the 
point  of  heaviest  load.  When  using  direct-cnrrcnt  machinery 
such  heavy  fluctuatiom  in  load,  causing  sometimes  the  machines 
to  run  as  generators,  would  probably  lead  to  commutation 
troubles. 

SCHEXECIADV,  N.  Y.  JULIUS  KoKNEK. 


Cftmpugning  in  the  Institute  Election. 

T,^  !h,-  Editors  nf  Elkirical  U'orU: 

Sns :— The  undersigned,  having  been  responsible  for  the  circU" 
lar  which  yon  criticise  in  your  issue  of  May  12,  wish  to  make  the 

fotlowing  statements  in  regard  to  it : 

tsi  The  siihstitutioii  of  one  ballf't  for  another  previously  sent 
'II  IS  an  esl3bli-.hed  Institute  usage,  having  been  res'>rtrd  to  many 
tnncs  in  tiie  past  by  individual  members  Further,  a  circular 
r^'qncsting  that  this  be  done  was  issued  durhig  at  least  one 
previous  campaign,  namely,  that  of  190a 

and.  No  date  or  place  of  isstte  was  given  on  onr  cirenlar  in 
vie*'  of  the  fact  that  it  was  issued  as  representing  the  wishes  of 
J  widely  distributed  number  of  members  Furthermore,  the 
Vir^i  .  n  o)  ii.c:i  ,in<l  jilace  of  issue  is  in  no  w.iy  pertinent. 

3r  I  \\  c  hc'iev  t;  that  at  least  One  of  you  was  aware  of  the  fact 
ths-  wrr<-  the  authoriof  the  dteuhr.  Further,  so  far  at  we 
'»v«  been  able  to  inform  ourselves,  you  are  the  only  persons 


of  our  actiuaiutaiice  claiming  any  knowledge  of  tilt  amliorship 
of  the  so-called  "bogus  circular"  issued  from  Philadelphia  In 
coiuicqucncc,  your  connection  of  the  two  was  imjustifiably  mtt- 
leading.  We  haw  had  no  connection  of  aqy  loud  with  the  said 
"bogus  circular,"  and  are  at  the  present  time  in  ignoraoce  of  both 
its  author  and  its  sonrre. 

4th.  We  have  obtann  il  in  tlu-  lmm-  nt'  r;  t:r\  nuiiif  1  .ui 
thorization  for  its  n^i  m  cujiiieelion  with  c!icul.i»rs  to  be  sent  ouL 
The  authorization  wa-  -'.idi  that  wc  understood  that  we  were  war- 
ranted in  applying  it  tu  all  circulars  issued.  In  view  of  the  wide 
gcographica]  distribution  of  the  naraei  it  waa  ohvkmsty  imprac- 
ticable to  submit  each  circular  to  each  person  involved,  for  crit* 
icism.  It  any  signature  has  been  used  in  a  way  not  intended  it 
has  been  due  to  a  mutual  minutderstanding- 

C.  O.  Mailloux. 

Ralph  D  Mershoh. 

F.  A.  C.  Pcmuii. 

H.  G.  Siui'i'. 

[Ko  :>r;r  in  :!ic  i-<liti  Tial  r-nMii-.  knew  .inythinK  t'l  ih'-  .lutlior- 
ship  of  the  circular,  or  as  to  the  responsibility  for  the  campaign 
iiiethoda  now  admitted  hy  our  correspondents.— Em.] 


7"o  the  Eii:h^rs       /:/m  ;M,  ,:i'  JCj.W; 

Sirs: — In  .unncvtnn  the  letter  which  1  sent  you  l.'l^t 

week,  you  memioncii  liie  lact  editorially  th.-tt  I  informed  you  th-it 
I  had  not  seen  the  last  circular  to  which  my  name  was  appended 
in  siqtport  of  Dr.  Sheldon's  candidacy,  before  it  was  issued,  and 
this  fsct  is  stated  in  conjunction  with  your  editorial  oomincnt  in 
such  a  way  as  10  imply.  api>:ir<  ntl  , .  that  the  gentlemen  who  iwcd 
my  name  did  so  without  .iiilln  rizalion. 

It  is  due  to  tb«  x:i ntU  :n:ui  who  obtained  my  signature  to  the 
fir'it  circular,  and  who  authorized  its  use  as  signer  of  the  second 
r  rcn!ar,  which  was  not  submitted  for  my  approval  before  it  was 
issued,  to  say  that  his  action  to  which  1  objected  was  dtie  simply 
to  a  mistmderstanding  as  to  the  scope  of  the  attthorication  which 
I  gave  him  to  use  my  name  at  the  time  the  first  i-.rcnl.ir  was 
issued.  There  can  be  no  possible  question  oi  good  lauh  involved 
10  far  as  I  am  concerned. 

New  York  Citv.  L.  B.  Stillweu. 


Measurement  of  Power  in  Three-Phase 
Systems. 

To  Ihi'  Editors  of  Elrctnca!  U'orld: 

Smsi : — In  y'lur  issue  of  March  17,  igo6.  there  appeared  an  ar- 
ticle on  the  nieasuremciu  of  power  in  a  balanced  three-phase 
system  by  two  wattmeters  havitig  their  potential  coils  connected 
across  between  the  same  two  leads  throttgh  a  transformer.  A 
general  statement  was  made  of  this  article  that  the  power  is  twice 
the  reading  of  the  nornuil  wattmeter  minus  thie  reading  of 
the  otlwr.  This  statement  i-  rnly  partially  true,  and  the  in- 
terpretation of  it  may  lead  to  ciiur  in  some  cases. 

The  accompanying  diagram  shows  the  connections  of  trans- 
formers and  wattmeters,  as  indic.itH  in  the  article  referred  to 


lONNErriovs  or  t-j \ s'^mwMKiis  a.nii  w.^ttmftprs, 

above,  With  the  u  ill-kinjwii  tvvo-waltineter  method  t>i  meas- 
uring power  it)  a  ihree-phase  system,  the  reading  of  one  watt- 
meter will  he  E  i  foj  (jo°  +  6)  and  that  of  the  other  will  be 
B  I  eot  (30'  —  9),  When  e  is  a  positive  angle,  ^at  is,  when 
the  current  lags  behind  the  e.m.f„  the  former  reading  is  always 
smaller  than  the  latter.  When  the  lead*  of  one  watltiietcr  are 
changed  fm-n  n  Tmal  to  the  connections  shoui.  m  tin  diagram 
then  this  wattmeter  reads  F.  I  cos  (yo"  —  O).  Now,  u  is  evident 
that  if  this  latter  reading  t>e  subtracted  from  twice  the  rending 
of  the  other  wattmeter  which  has  normal  connections  in  the 
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circuit,  the  result  obtained  will  depend  apoa  wbicii  of  the  metcn 

has  retained  its  normal  connections. 


Since  cot  (30°  -f  ©)  =  (eo*  30°  tos  B 


and  fM  (30* 


■< 


Sin  30°  Wn  0) 


while  Mu  (sol*— «)  sswH  ©. 

it  follows  that  2  /  F  l  O  r  i'j;o°  —  O)  —  I  E  cot  (90°  —  ©) 
=  2l  E  COS  (30°  -f-  e  )      /  E  cos  i'ja'  —  9)  =  V  3  /  £  cOJ  © 

The  nitrrrpriMali  HI  of  thrsf  cquitions  is  that  care  must  be  taken 
in  determining  whether  the  reading  of  the  changed  wattmeter 
must  be  added  to  or  subtracted  from  double  the  reading  of  the 
wattmeter  which  is  maintained  with  its  normal  conncctiont. 


With  proper  care,  this  method  of  measuring  power,  although  an 
inconvenient  one.  is  antlicable  10  the  balanced  three-phase  system 
with  either  a  leadtng  or  a  lagpii(  current. 

Ithaca,  N.  Y.  Lusrni  A.  Macraw. 

(The  object  of  the  method  of  connection  suggested  in  the 
article  referred  10  above  was  to  permit  of  the  us*  of  only  one 
Step-down  iraosformcr  In  a  high-potential  three-phase  sirttcm. 
The  author  of  die  attide  called  anentiao  to  the  disadTantagc 
of  (be  method  whkb  resi«ies  hi  the  lad  that  it  requires  a  cer- 
tain amouit  o(  calcnlatiow  and  is  not  appKohle  to  a  com- 
niernal  polyphue  watt'hoor  meter.  The  present  letter  em- 
phasizes the  necessity  for  care  in  making  the  calcultitiofn  for 
determining  the  truf  w;ittv.  It  wnrM  seem  that  all  f'f  f  i-'^f  oS- 
jection*  Could  hv  ;r.<T<.-r.rnr  if  -.silutu'ter  IVi,  in  llu'  l;lll^tra- 
tion.  b<r  co:inectf:d  w)lh  il-;  bcrio  toil  in  lijij,  C.  Mtnl  its  '!iuiit 
coil  in  parallel  with  that  of  wattmeter  IVt.  Each  of  these 
methods  gives  erroneous  resitlls  when  the  sytlom  it 
cither  as  to  voltage  or  aa  to  load^Eos.] 
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TfsfHsc  of  Tnnsfonursj-^liauam  Am  Ltcm.— A  paper  read 
before  tiie  Birmingham  section  of  the  (Brit)  Inst.  Elce.  Eof.  on 
a  method  of  testing  transformers  and  transformer  iron.  The 

method  necessilates  the  use  of  tWi>  similar  transformers  and  is 
esBcntian.v  an  application  of  the  Kapp-Hopkinson  differential 
method  01  te<ti-iK  dirtct-current  machines.  The  authors  first 
give  »  characteristic  diagram  of  a  transformer  which  they  call 
fhe  characteristic  triangle.  They  then  describe  the  connections 
used  in  their  test.  Thty  are  shown  io  Fig.i  where  TtTt  are  two 


m.  i.-«iwineTKtif a  n«  tkst. 

■iBHlar  transformers  under  test;  T,  an  auxiliary  testing  trans- 
former; IVx  a  wattmeter  rcidins;  rfic  -ron  losses  of  the  trans- 
formers, Tt  and  T, ;  W,  u  vv5.umetcr  reading  the  copper  losses 
of  the  transformers,  Ti  and  Tt  (which  is  also  used  to  determine 
current  and  phase  angle  by  the  three-point  wattmeter  method) ; 
V  is  a  luvv-reading  vohmeter  for  measuring  the  secondary  volt- 
age of  the  auxiliary  tr.insf ormcr ;  R  is  the  main-current  regu- 
lator for  varj'ing  the  phase  angle  of  the  current :  r  is  the  rcaist" 
wee  for  the  volt  circuit  of  the  wattmeter,  IKt;  S%  i»  »  two-way, 
donUeiMlc  fOU  and  &  •  tbne^aae  volt  sm'ick  One 

«f  the  supply  points  is  joined  throRKlt  wattmeter,  W,.  to  tlw 
middle  point  of  the  scoondair 'winding  of  the  auxiliary  tratis- 
former.  The  terminal  pressure  of  one  transformer  is  raised,  and 
the  other  lowered,  the  .ivcr.iRc  flux  density  nf  the  two  transform- 
ers thu«  remaining  normal.  "I"he  pi  mi  iry  '.vinrMnij  .  .f  the  auxiliary 
transformer  is  connected  to  the  supply,  m  iihown  through  the 
main-current  rcijulator.  By  moving  the  adjusialile  contact  01  the 
regulator,  the  phase  of  the  impressed  short-circuit  voltage  can 
|>e  varied  through  60  deg.  Detailed  descriptions  are  siveti  of  the 
various  tests  which  may  hr  made  with  transformers.— Lond. 
EUe.,  April  27.— The  discussion  which  follo«-ed  the  paper  is 
abstracted  in  Lond.  Etee.,  May  4. 

yenUMmt  of  T«r^o^«nrrafors.— NiETHANHia.— The  produc. 
tion  of  a  thorough  and  noiseless  ventilation  with  high-speed  eler- 
trie  machines  for  direct  and  polyphase  currents  is  difficult  on  ac- 
count of  the  smatl  radiating  surface  per  kw  capacity.  The  best 


arrangement  of  th*  p.iss.iRes  nf  the  i-oolmn  .iir  or  cooJing  medi- 
um, thereicirr.  r<-i"n-.ire'i  a  ^p(>i•ial  «!.-dy  for  turho-gcncrators. 
In  the  present  article  the  anil. or  gives  .■>  rt  vii-w  the  different 
solutions  of  this  problem  which  h.i¥c  bren  proposed  by  dif- 
ferent films  or  inventors.— £lrk.  u»d  M*sck„  April  33. 

Interfot*  Con^ncHan^Himx. — ^An  illustrated  article  dit- 
cuiaing  die  eonatmctioa  and  action  of  the  inlerpole  type  of  di- 
rect-current motor.— £lrr.  Jomr,.  Uay. 

Tknt-Wirt  Generateri. —VLtlnmr  — .\n  illustrated  article  for 
direct-current  generators  for  supplying  tUree-wire  netwmks.— 
£/# r.  Jaw.,  Uay. 


Zir«oiijNM  £e«^.— -Li  an  article  on  mrioua 
tampa  mention  is  made  of  the  airamitiffl  tamp  of  Hollefrmnd 
which  is  staled  to  consume  one  vratt  per  hefner  candle,  the  voltage 

bring  17  to  40  Tlir  lifr  is  ^t^iicd  to  l.>e  i-nnip^irablc  wilh  that  of 
the  osmium  lamp.  The  same  c«mpariy  aUo  make*  a  "^jrcortiltro- 
carbon  lamp"  which  has  a  greater  mei  hariir;i]  sttctiRth  tti»n  the 
zirconium  lamp,  and  can  be  made  for  voltages  up  to  350,  but  its 
useful  life  is  not  more  than  300  hours,  while  it  consumes  3-4 
to  3.5  watts  per  hefher  candle.  On  the  other  hand  the  price 
is  low,  being  19  eenu  lor  ordinary  tampa.— /mt.  /.  Gn  BdimeU^ 
April  a8. 

TrMttoB. 


.Some  notr^  on  tin 


fuFri  CurtfntJ  of  Tr »l  ri'iiyj. — LaHSCN- — 
:rk  done  by  u  -peiiii'  fonimittee  of  the 
(ifrni.iii  Society  of  Ga;  .timI  Hydr.iulH  lint^ineers-  Rlectrolytic 
corrosion  of  gas  or  water  pipes  by  the  stray  currents  from  tram- 
ways has  occurred  in  15  out  of  130  Gerra.m  cities.  Forty-eight 
different  cases  having  been  observed.  Special  investigations  have 
been  made  in  Elberfeld,  Strassburg;  Dresden  and  Hamburg. 
In  Straisburg  the  tail  iointa  were  veiy  bad,  the  increase  of 
resistance  due  to  the  joml  bdng  sometimes  MO  per  cent;  on 
the  other  hand,  joints  welded  by  tbeimii  were  very  food.  Tbe 
regulations  of  the  German  Society  of  (Sas  and  Hydraulic  Engi- 
neers require  first  a<  good  and  safe  a  rail  joint  as  possible,  second, 
n  »iti1nl)le  arTansomeiii  of  return  feeders,  and  third,  the  main- 
tenance of  the  potential  differences  in  the  rails  within  rertain 
•ninimiim  liniili  On  (hi-  other  band  the  Associ.ition  of  German 
niectrical  Etinmeers  emvlL-jsijes  that  it  is  the  poienti.i!  differences 
in  earth  which  are  daixerous  to  the  gas  and  w.-iter  pipes  and 
which  "liDidd  In-  held  within  certain  limits.  Another  differ- 
ence Iwtwecn  the  Ivio  *riciclic*  i<  that  the  <>ncic1y  of  Gas  and 
Hydraulic  Engineers  assumes  that  pipe  jr>iiits  of  high  resistance 
may  cause  corrosion,  while  the  Association  of  Gemum  Electrical 
Engineers  considers  them  a  means  for  protection  of  the  pipc*- 
Rtek.  Zeit,  May  3. 

PfiroUElectric  Omnilnu.'-A  note  stating  that  the  Picper  pi*- 
tml-cleclrlc  omnibus  is  (o  be  introduced  m  London.  The  petrol 
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cHKine  drivel  a  machine  which  acts  either  as  a  dynamo  or  a  motor 
according  to  ciraimatancei,  aad  is  nsed  in  conjunction  with  a 
MMII  battery  of  accmnubton.  Oa  the  farticular  onuiibns  to  be 
not  oa  Oa  London  Mncta  the  hittciy  contiatB  of  as  odb  of  60 
c«adty  at  «n»4io«r  nta^  but  capaUe  of  ghrtaw  about 
for  short  periods  wMMMtt  undue  atiaia.  Ekch  <:;!! 
wiO  contain  9  pbtea,  eadi  sH  in-  by  8  in.,  and  the  weight 
of  the  complete  battery  will  be  about  400  pounds.  The  conditions 
tisder  which  the  battery  works  are  favorable  in  so  far  as  it  will 
»ery  frequently  receive  short  charges,  but,  especially  in  carclcs<i 
hands,  the  discharge  rate  when  starting  on  hills  may  be  exces- 
sive. Experience  will  also  show  wlifilipr  the  very  small  battt-ry 
proposed  will  be  equal  to  the  work  without  greatly  exceeding  the 
estimated  figure  of  cost  of  maintenance,  which  is  0.2  cents  per 
mUe.  The  weight  of  the  complete  vehicle  will  not  greatly  exceed 
that  of  a  petrol  cnpibMb  M  tlie  added  weight  of  Hie  elaetrical 
ia  to  aanw  extent  oonpenialed  br  the  abaenee  of  the 
imd  Hm  reduced  tiac  of  die  engine.  It  it  dabnad  diat  a 
■aviai  wOi  be  effected  on  the  maintenance  of  liiea  aa  the  start- 
ing n  Mtiootlier  than  on  the  ordinary  petrol  system.— Load.  Eltc, 
May  i. 

Sitel  Rolling  Slock. — SHrjpiEia  — A  paper  read  before  the 
Tramways  and  Light  Railways  Association  on  European  prac- 
tice in  the  use  of  steel  for  the  rolling  stock.  Lend.  Elec, 
April  27. 

Electric  Railway  £ii^m*ff»i«|r.— WywwE.— The  fourth  of  the 
series  of  articles  on  electric  railwajr  engineering  deals  with  the 
calculation  of  speed-time  and  power  curves. — EUe.  tntr.,  Ifay. 


SMrdkrA— Tbe  first  part  of  a  lolV  Ohutfatcd  descripdon  of 

the  Hollinwood  Works  of  the  Ferranti  Company,  which  manu- 
facture switchgear,  meters  and  other  electrical  instruments.  The 
latest  design  of  a  high  tension  remote-control  switch  designed 
for  the  Glasgow  Electricity  Works  is  shown  in  Fig.  3.   A  is  the 


trip  coil,  B,  off-position  of  links ;  C,  a  solid  rod  (insulated) ;  D, 
inanlation  cap,  to  be  placed  over  the  terminal;  E,  insnlatioo 
lieeve;  P,  attadimeot  for  Iniid  openftoob  only  in  case  of  cowii^ 
enqr;  It  it  ordinarily  renoved;  <r  it  a  lonvable  eevcr.  The 
eaUes  are  brought  in  at  the  ^  faittead  of  at  the  top.  wUdi 
iidtitates  considerably  the  leading  in,  and  there  is  a  cast-iron 
box  enclosing  the  terminals,  with  a  door  at  the  side.  The  tank 
is  now  supported  from  a  folate  base,  iiistcid  of  being  held  up  by 
insulated  bolts.  Twenty  of  these  switcln  s.  each  C4>pable  of  deal- 
ing with  'j.a<»  kw  at  6. .500  volts  .ire  m.v'.r  lor  Glasgow,  A  new 
type  of  three-phase  motor  switch  with  no-voltaKe  atid  overload 
relay  is  also  described. — Lond.  EIk'c  ,  April  2- 

Ceniral  SlaiioH  5NnMm.— Kimbali.  — An  article  of  a  general 
nature  discussing  how  to  solicit  and  get  new  busineia  for  dectrie 
central  atatioaa.— CaM>rr'«  Mag.,  May. 


Calculation  of  Three-Wire  Kttvmrkt.—FtHZL. — ^A  three-wira 
distributing  network  must  have  a  certain  elasticity ;  that  is, 
when  some  lamps  or  consuming  devices  are  discntinccted  or  in- 
serted, the  operation  of  the  others  should  not  be  disturbed. 
I  ir  the  calculation  of  the  nrtwork  the  difference  between  the  max- 
imum possible  voltage  and  the  minimum  posv'ble  voltage  at  the 
terminals  of  the  consuming  device  is  of  prime  importance.  With 
a  two-wire  system  thk  voltage  varies  between  tbe  voltage  of  the 
central  station  aod  the  aame  voltage  numu  the  loM  in  die  liae. 
The  difference  between  tbe  maaimum  and  minimnm  limlta  equals 
therefore  tlie  Iocs  of  vohaffa  in  tlic  Ifaie;  In  a  three-wire  ^yi- 
tem  this  is  no  longer  the  cate  «hca  the  two  helrci  of  tte 
network  are  not  equally  loaded.  The  basis  of  the  eakuladon 
of  the  crnss-section  should,  tlicrt-fori-.  bp  not  tt-.i-  m-iximum  per- 
missible loss  of  voltage  but  the  tn.'ixinuirti  perriussible  variation 
of  voltage  and  this  depends  on  (he  il  lTrtence  of  the  load  in  the 
two  halves  of  the  network.  The  cross-section  of  the  neutral 
conductor  should  be  chosen  on  the  basis  of  this  consideration. 
The  author  gives  the  formulas  for  the  three-wire  direct-curmt 
system  and  aU»  for  three-phase  Unet  with  the  phuee  in  star 
connection.— £i«Jk.  Ztit^  March  aa. 

StaniardiMmg  CtHsAirtorr.— The  reprint  of  the  revised  rules 
for  standardixatkxi  of  conductors  and  cables  of  the  German  As- 
sociation of  Electrical  Engineers.  They  refer  specially  to  the 
standardization  of  rubber  insulated  cables,  oi  fli  xil  li-  -nn'!uc:ors, 
etc.  For  copper  conductors  the  rules  are  as  follows :  "Conductor, 
copper"  (Leitungs  kupfer)  shall  have  a  resistance  not  greater 
than  17.5  ohms  for  one  km.  length  and  one  square  millimeter 
croae-section  at  15°  C.  The  resistance,  Ri,  measured  at  t  de- 
grees C  it  to  be  changed  to  15  deigrees  by  the  following  iiavamla: 

ft  -T-  /?!•  =  I  -f  0.004  ('  —  15) 

"Copper  conductors"  (Kupferles  tungen)  must  be  made  from 
"cniiducior  copper."  The  effective  cross-section  of  copper  con- 
ductors It  to  be  determined  by  resistance  measurements,  whereby 
the  resistance  of  one  km  length  per  one  square  millimeter  is  to 
be  assumed  as  17.5  ohms,  as  mentioned  above.  In  cables,  the 
length  c  f  'hr  .  ible  is  to  be  taken  into  consideration  without  con- 
sidering bcndings  of  the  copper.  In  determining  whether  a  cop- 
per conductor  is  made  of  conductor  copper,  as  defined  above, 
the  cnua-aection  is  to  be  determined  by  measuring  the  length  and 
«ei^  of  a  imifona  straight  piece  of  eondndor;  if  dMia  ia  no 
•pedil  deieniiination  of  the  specific  weight  tbe  value  of  dM  tama 
it  to  be  assumed  aa  8.pi.— £M.  Zeil.,  April  19. 

Fuses^KLtutMt. — An  article  slating  that  enclosed  fuses  in 
stations  are  occasionally  found  to  be  too  sensitive,  to  prevent 
their  fusing  too  often,  thicker  fuses  are  ■sometimes  employed  than 
is  proper.  But  experiments  have  shown  that  with  this  practice 
tbe  line  conductors  may  be  heated  to  such  an  extent  that  the  in- 
sulation is  destroyed  in  a  comparatively  short  time.  The  rem- 
edy recommended  by  the  author  is  that  the  enclosed  fuaes  should 
be  dimensioned  so  that  they  do  not  fuse  at  double  the  Mfmal, 
carreutf  but  st  duee  lluua  tlM  nonml  curuBt  in 
nia.  The  nrdde  It  lllnairattd  by  1 
EM.  ZtiL,  April  S- 


Watt  Component  and  Magnetitimg  Component  of  Potentul 
2Mfermm<— NotNsmia.— In  alternating-Cttnent  cakulattoot  It  it 
usual  to  consider  the  positive  (or  negative)  reactance  as  causiug 
Aa  CMiant  to  tag  bddnd  (or  lead  hi  adfanee  of)  the  potcodal 
dlffGrcnoe.  The  author  cndeavort  to  rtiow  tliat  ft  it  often  pr^ 
ferable  to  consider  the  potential  difference  as  being  in  advance  of 
(or  lag  behind)  the  current  and  to  introduce  into  the  calculation 
the  terms  of  watt  compotirn;  and  magnetizing  component  of  tlie 
potential  riitTcrcricc,  in-.tr;ml  of  the  analogmK  components  of  the 
current  Thr  r  m^-deration  r.i  ttv  waft  component  and  of  the 
magnetizing  component  of  the  potential  difference  tends  to  give 
verj-  simple  analytical  expressions  for  the  instantaneous  "watt 
power"  and  "magnetiaiqg  power";  i.  e.,  to  separate  in  each  in- 
stance the  real  tnttaMamous  power  into  its  two  parts,  one  fur- 
nishfaig  the  "watt  energy  (mechanical,  termic,  chemical,  etc)" 
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mi  tbc  othtr  the  energy  wbkh  is  periodically  accwBolated  in  the 
agpawiiM  of  Mif-iDdnclim  and  capacity  and  periodically  rolond. 
Tiie  Sfst  part  periorm»  work  outside  of  Ibe  apparatus  under  con- 
iidctatioa,  white  the  second  part  does  not  furnish  external  work 

and  does  not  even  increase  the  v.i\.:c  of  thr  "niea:i  u'.tnnsic 
power"  which  is  always  rcro  for  a  petiud  cutiipriiiiix  .1  voiti- 
plele  cycle.  If  1  iie  cmplojs  the  u.sual  conceptions  of  i,i.itt  i-i>m- 
ponent  and  magnetizing  component  of  the  current,  it  is  not  »o  easy 
to  make  this  separation.  The  present  installments  deal  in  de- 
tail with  the  following  problems:  First,  mechanism  of  the  in- 
stantaneous exchange  of  power  between  Ibe  different  apparatus 
of  an  altematingHnirrcnt  nctwprii ;  second,  dccomposiliott  of  tlie 
real  instantaiwoas  power  into  instantaneous  watt  power  and 
iattaatucous  magnctidng  power;  third,  calenlatkm  of  llw  install 
ftBCOdc  watt  power  and  of  Ae  instantaneous  magnelisinf  power 
and  of  their  mean  values  in  thr  case  of  sinusoidal  wavc  forma^ 
L'Edairage  Elec,  April  21  and  JH. 

M,  .irunHg  Sparking  I'ollagei.  —  WATSos. — A  paper  read  ^jct  ite 
the  Kirminghnm  section  of  the  (  British)  Inst.  £iec  Eng.  I  he 
principle  of  the  method  u'^ed  by  the  author  is  at  follows:  It  n 
coadcnacr  be  connected  to  a  direct-current  louree  of  supply, 
and  a  spark-gap  is  so  arranged  that  as  soon  as  the  condenser  is 
charged  to  a  certain  voltage  it  shall  spark  across  the  gap^  the 
condenser  will  automatically  centintte  to  charge  and  discharge  10 
long  as  it  is  thus  connected.  L«t  the  number  of  sparlcs  occaning 
per  second  be  noted,  nod  alsn  tin:  cnrrcnt  flowing  into  the  con- 
denser. If  this  curiri  ■  I.  1  I1V  ;hr  number  of  sparks  per 
secom!  v.e  hn\^  O'r  cimuiu;.  jit-s  !,}>i.rk  expressed  in  coulombs-. 
rJi\ I. !;■!>:  till-  i  '.  ilii  /.i  iiicity  of  the  condenser.  \vc  li.n"  the  poten- 
tial ditTeretKe  at  whuli  fhxt  spark  occurred,  and  the  air  broke 
do«n  In  the  meth  1  1  r  -~cd  by  the  author  a  galvanometer  is 
placed  between  two  condonsers,  and  the  spark  gap  to  be  tested  is 
connected  across  their  outer  coatings;  the  spark-gap  being  con- 
nected 10  a  Wimshurst  influence  machine.  Across  the  gal- 
vanometer is  placed  a  small  amiKiry  spark-gap  of  aboist  ojot 
in.  opening,  and  between  this  and  the  galvanometer  are  placed 
two  small  choking  coiK  which  do  not  contain  iron.  The  object 
of  the  .luxiliary  spark-(j.ip  i«  .is  follows:  When  the  condensers 
are  charging,  a  certain  qtianttty  of  olertrioity  pa^se^  through 
the  gidvanometer.  being  simply  the  charging  current  of  'Mr  11- 
dcnscrs.  When  lh«-r  disrhargc.  thorr  !<;.  of  course,  .;n  i  \.k  i1> 
equal  flow  of  electricity,  whtoli,  if  i)  passci!  I'.r  >upli  du  ^:.J- 
vanmneler,  would  give  it  ;in  cutial  defied  ion  in  tiic  opposite  direc- 
tion, so  that  the  net  reading  would  be  tcto.  Hut  the  discharge 
from  two  condensers  is  very  sudden,  and  geivcrally  of  an  oscit- 
taiory  nature.  It  cannot,  therefore,  pass  back  through  the  gal- 
vanometer and  choking  ooils.  but  passes  entirely  across  the  auxil- 
iary spark-gap.  Thus  the  galvanometer  measures  only  the  charg- 
ing current,  and  not  the  ^sebarge  of  the  condensers,  and  gives  a 
steady  deflection.  The  sparking  distance  l«  not  proportional  to  iHe 
pressure,  since  the  rate  of  increase  MMt.ii:'  v.rh  iih-rci^r-  of 
sparking  distance  decreases  gradually.  Willuii  motjcratc  limit* 
the  sparking  voltage  of  any  gap  is  determined  by  the  size  of  the 
smallest  electrode,  and  the  other  one  may  be  varied  within  reason- 
able limits  without  appreciably  affecting  the  result.  If  unequal- 
sized  electrode^  are  used  it  is  tirlvi^able  that  the  largest  one  should 
be  placed  on  the  ncgativr  |"  11  ulherwisc  any  advantage  accru- 
ing from  its  use  is  lost.  In  fact,  placing  it  on  the  positive  pole 
is  worse  than  havhtg  no  large  eleetrade  at  alL  and  eaiuea  bmilt 
4iadiaives  to  commence  much  aeoner.-^Laiod.  Sbe^  April  aif^ 
An  aceeimt  of  the  discussion  whidi  felowed  the  paper  is  given 
in  Lond.  F.tec,  May  4. 

Radioacth^ty.  —  Hni TVinnn — A«i  abstrvict  of  an  ,-\merican  Physi- 
cal Society  papi  r  1:11  ilu  :<-I.t,'w  iircimrti^in  ni  il'ic  ti  t.il  ,ilnha-ray 
ictivily  of  radioactive  minerals  due  10  the  separate  radioactive 
COIISiiluentS.  The  general  conclusions  reached  in  the  paper  are: 
That  actinium  is  a  disintegration  product  of  uranium;  polonium 
is  a  disintegration  product  of  radium  through  the  emanation ; 
radiothoriwB  is  a  disintegntion  product  of  ordinary  chemical 
thorium,  which  is  elementary  in  character,  and  the  alpha-ray  ac- 
tivity of  minerals  in  radionctive  equilibrium  is  equa)  to  the  cum 
of  two  factors,  one  of  which  depends  only  on  lltt  amount  of 
urnntum  present  and  the  other  or1>  ■  the  amount  of  fhorimn 
Contained  in  the  mineral.— -fAyj.  hri..  May. 


Caaa/  Ktftj—Amirai.—An  aecount  of  an  experioMatal  imeslio 
gation  of  the  emlation  of  negatively  ehatgcd  particles  prodMsd 

by  canal  rays.  The  chief  results  are  as  follows:  When  canal 
rays  strike  an  earthed  metal  surface  there  is  a  weak  diffuse 
r^-llfi:liuii  ot  Xhcsi  rayi.  7  hi.Tf  is  nlso  u  dltTcsf  cillission  of  nega- 
tive jiarticlc-  liavii-.R  wid^-ly  '.  .iryiiic  vclotitK"'  This  nefr.illve 
ctniiii'jii  :iKTc.isr_--  js  the  ;ii:p!<:  ul  incidence  Of  (lie  faiu'.  :..y^ 
iiicrcd!>cs,  and  is  probably  similar  in  character  to  the  secondary 
negative  emission  produced  by  cathode  rays, — Phys.  Rtv„  May. 

.VrfZ-Zntfur/ion.— Zipp.— With  reference  to  a  recent  article  of 
Peukert  on  determining  th»  COCflideat  of  SClf-ilMhlCtiOil  hp  weigh- 
ing, tlie  author  gives  some  genenl  themedeal  notca  en  lelf-in- 
diKtion  and  afnaatnia  reaction,  fha  ptirpOBB  feiiag  Is  get  a  greater 
"unif^rmil^  of  theories  on  secondary  direet-eurrcnt  atid  aher- 
nating-cnrrent  circuits."— E/**.  ZtH.,  May  3. 

ConstHiiti  "!  .  r'  /;.'<•  friKi  Km  f  .M  AN.'.'  A  full  French  transla- 
tion of  the  (icrman  paper  which  was  previously  noticed  in  the 
Digest.— i.'£rlei'rugr  £/«c.,  April  at  and  A  • 

Electrochemistry  aad  Batteries. 

J.idd'/.tnt:  Aciumulalor, — L.sr-sif — An  account  of  experimental 
researches  on  the  lead-zinc  accumulator.  While  its  efficiency  is 
very  satisfactory,  yet  the  author  does  not  think  the  accumu- 
lator to  be  practical  since  it  is  too  cumbersome,  needs  too  much 
attendance  and  is  as  heavy  as  a  lead  accumulator  of  equal  solidity. 
—L'Echingf  EUc,  Mardi  l<k' 

EU(troelumittr3f.—KMa.5aAV.—Aa  illustrated  artide  giving  • 
snmRiary  of  the  developments  of  electrochemical  and  metal- 
lurgical indlt'.'t-     ''1  T  r'  Vf  V-v 

Uait8>  MeaavrenMarta  aad  inetnuMata. 

Caknlalmg  Sprmgs  fv  Skeirie  DtvictSj—EoLMMj—Sfini 
springs  are  often  used  in  switdies,  circuit-breakers  and  oOer  elec- 
trical apparatus  as  well  u  m  dectrieal  inctramenti.  The  author 

refers  to  a  former  paper  of  Dijzhoom  which  gives  valuable  data 

on  springs  for  comparatively  greater  stresses.  In  the  present 
,-ir:ii-l!-  tlic  .iiifir.r  ili-cusses  the  calculation  "f  springs  for  such 
apparatus  t!i  wiucli  relatively  small  forces  (i  ttrn  IkIow  one 
kg-  pf  square  mm  .  but  mostly  not  much  more  'h.iii  >  r  5  > 
n-cur.  The  discussion  is  restricted  to  springs  made  of  rouikd 
or  bra;;'  wit  The  article  is  to  be  doacluded.— £M.  «Md 
Match.,  .\pril  29  and  May  6. 

Butttry  for  ElfftroiMk  Ueasurcmi-nts.—KMVSjatn.—for  diaig- 
ing  needles  of  eleclrameters  and  for  calibrating  eleetroaeopcs  a 
battery  giving  a  thoroughly  constant  and  wdl-detided^jrallage  ia 
desirable  It  is  best  to  construct  such  a  battery  of  alaiidanl  eella. 
The  author  describes  a  battery  comprising  100  cadnuum  dry 
*tandar<l  cells  of  speci.i!  construction  so  as  to  take  up  little 
space.  The  total  voltage  of  the  too  cells  in  series  is  103.  The 
baitr:;.  .livlilt'l  iiiLi  5  i:ir  i;i>;  ■■.n  il  '.f  20  cells,  the  ends  of  each 
group  being  connected  lo  bunisiig  frosts.  The  internal  resistance 
is  100.000  ohms.  .\  current  of  o.ooooi  ampere  would,  therefore, 
produce  a  drop  of  one  volt,  due  to  the  internal  resistance.  It  is, 
therefore,  important  to  take  as  little  current  as  possible  from  the 
battery.  However,  even  if  the  battery  ia  short-circuited  for  not 
too  long  a  lime,  the  cells  recuperate  their  initial  e;m.f.  ralher 
quiddy.— Pftyw.  Z*0„  March  15. 

Units  mi  Dimtnnons.—Jvnvmxj—K  reply  to  a  criticism  of 
Brylinski  with  respect  to  their  controverqr  on  a  proposed  new 
system  of  units  and  dimensions,— L'fclairuge  £frc.  May  5. 

Telocnplqr,  T«ltptaay  aad  Mgnla. 

.ViVr/i/i/i  III,-'  'or  I  ouf^  DislaMCi-  Tel f f'hony.-  T  jy^i.i  .\n  ar- 
ticle on  Iwo  new  microphonc«  designed  by  Italiiju  engineers  for 
use  on  long-distance  lines.  The  fir^t  is  due  lo  Angelini,  the  ob- 
icct  being  10  double  the  microphonic  circuit.  The  construction 
is  shown  in  Kig.  .i  A  hard  rubber  disc,  a  a',  has  a  circular  cavity 
in  the  centre  which  is  divided  into  two  equal  parts  by  two  smalt 
piece*  of  fibre  or  mica.  The  space,  h,  between  theitt  plccaS  19 
filled  with  a  certain  amount  of  wadding.  In  the  two  compart- 
itieni«  of  the  circular  cavity  are  disposed  two  metallic  temi- 
dntilar  sectors,  e  the  t^per  surfaces  of  which  have  a  section 
as  indicated  in  the  illustration.  This  surface  ia  in  contact  with 
the  granular  carlmn.  Two  .screws  in-rmil  adjustment  of  f  C*. 
Above  the  granu'ar  carbon  the  vibrating  carbon  plate  i*  provfilcd. 
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NViih  thiy  arrangcmiiit  it  is  poaiiblc  to  ii)s«Tt  iK'twceii  each  of 
the  sectors,  i- and  the  vibrating  plate  a  cell  and  the  primary  of 
an  intluciion  coil,  the  two  secondaries  beiqg  connected  in  parallel, 
«s  indicated  in  Fig.  4.  With  a  cell  of  negHgtblc  retlttaiic«  like 


FIG.  3.— c«oss-sr<-Tioff  or  mickophdnk. 

stonme  cell  it  is  pos-siUr  to  use  the  same  battery  for  the  two 
circuits,  as  indicated  in  Fig.  s-  Ii  i»  said  that  good  results  have 


rnss.  4  AND  Sj—mms»au»  of  MicnoraoNi  conmhtions. 


been  obtained  with  this  microphone  for  telephonic  transmi'ision 
from  KipiiK-  tf.  I'lilrrir.M,  .j  <!i-vi;ituc  fit  i.ono  kni.  i<vcr  :i  tiiic 
foruietl  .liiiiost  ciisirtlv  i)f  .i-nini.  lirmi/c  wire  niid  comaiiiiiig  all 
underground  rublier-iii-iilatcd  calilv  of  a  length  of  more  than 
to  km.  The  construction  of  this  microphone  offers  no  difficul- 
ties. 'Hie  second  new  microphone  mentioned  is  due  to  Hajonna, 
but  is  not  yet  described,  it  is  only  stated  that  it  is  based  on 
capillary  attractions  which  prodiKe  variations  of  resistance  in 
an  electrical  circnit  furinitling  tflcpUonic  currents  to  be  obtained 
by  means  of  an  induciitm  coil.  U  is  staled  that  a  current  of 
more  than  100  milliamprrcs  may  be  used  with  this  transmitter 
for  a  wave  of  500  periods.  Some  general  considerations  are 
added  in  which  the  amfaor  expresses  his  bdief  that  with  higher 
voltacM  the  mntnai  isidveiance  of  the  lines  might  prove  more 
troubTemme  and  that  the  real  solution  of  the  problem  of  long- 
dislancc  U  lejilimu  in  !i  found  rather  in  proper  con-truction  of 
the  trau-niiision  line  than  in  the  design  of  special  microphones. 
—Jvur.  I  cleKrapb^me,  April  2$. 

Stmdardisatim  in  TeUphonyj—'iAc^WKn.—h  paper  read  he- 
fore  the  Western  Soc.  of  Enifineers  on  standard!  rat  ion  of  methods 
ati<l  appliances  in  te'c  phMiiy      [  ht  <  i;L;iiu  cr  shi.nld  iScti  riiiine  for 
each  loc.'ilitv,  ni  view  of  the  eli  '  Irna;  looses  wliicli  wdl  be  en- 
coiintornl  ill  \aryiii(j  proportions  of  ibe  proliabk-  coiiiieclions.  tbc 
miaimum  grade  of  transmission  perniissil>le  in  view  of  the  cost 
of  coDductors.  The  acceptance  of  a  single  standard  applied  tmi- 
formly  to  all  cases  would  not  seem  to  be  in  the  direction  of 
adequate  planning-  The  standard  of  transmission  sbonid,  there- 
fore, provi<1r  a  ^lidinR  scale,  variable  within  wide  limits  and 
adjn<tab!e  to  acUial  conditions     The  cnftinecr  fails  to  exercise 
hi?  futtciioii  when  he  accepts  unreservedly,  standards  of  per- 
formance which  are  established  under  unknown  conditioiM  in 
other  places.    Proposals  to  standardize  appliances  now  being 
senerany  agitated,  are  rather  to  rednce  tdephonic  appliances  to 
a  few  types  for  uniform  application-   The  important  considera- 
tions tending  towr(r<l  so-imIIciI  st.indardi,'inK  of  appliances  are, 
reduced  cost  of  manufacture,  reduced  cpiantity  of  str>cks,  in- 
creased promptness  of  supply  and  universal  knowledge  nf  usei; 
and  mainienaiKes.    The  most  important  disadvantage  is  that 
atandardiiing  prevents  the  natural  Mhetions  which  operate  where 
a  variety  of  forni'=  nrr  present  to  bring  the  fittest  to  the  fore. 
Standardizing  cii  ai  (>;i  .nces  is  safe  and  even  necessary  for  an 
operating  company  with  an  cst.iMi-!i<  it  Ijiishh  v^,  Imt  undesirable 
for  a  newcomer  compelled  to  make  his  way  on  a  showing  of  good 
reason  for  his  existence.    A  related  disadvantage  of  standard- 
imiB  appliances  appears  in  the  inertia  of  ideas  and  of  plant,  which 
residt  from  limiting  the  types  of  appliances.  In  co  far  as  it  ii 


possible,  the  selectiun  oi  standard  appliances  should  be  based 
u[ion  costii  rather  than  prices.  An  account  of  the  long  discussion 
which  followed  is  also  given.— /oar.  Wtittrn  Soe.  EmguuwM, 
April. 

H'irflfst  Ttlfgraphy  in  a  Certain  DirttHon.—tiiiaaiMV—h.  re- 
print of  the  Royal  Society  paper  on  methods  whereby  the  radiation 
of  clectru-  wave-  may  be  mainly  confinc<l  to  certain  directions, 
which  was  noted  in  our  issue  for  April  21.  At  the  transmitting 
Station  the  method  consists  simply  in  stretching  the  great  part  of 
an  ordinary  direct  excited  air  wira  horiaonlally  in  the  direction 
in  which  the  waves  are  to  be  transmitieiL  From  tb*  nttmenw* 
curves  given  in  the  paper  it  is  seen  that  the  strength  trf  signala 
received  by  stations  on  lines  at  an  angle  with  the  horizontal  air 
wire  is  approxiimtely  jiroportional  to  the  Mjuarc  of  the  co--ine  of 
the  half  anyle.  Il  i-  nolcworlhv  that  over  long  distances  where 
unfortunately  no  precise  measurements  could  be  made,  experi- 
ments point  to  a  higher  degree  of  concentration  forward  than  is 
shown  h>  the  short  range  experiments,  the  resnltt  of  which  are 
quantitatively  given.  The  converse  problem  of  leceivinf  sigoala 
only  from  sclccte<l  direction  is  solved  in  exactly  the  same  way. 
Two  advantages  follow  from  llie  complete  power  of  iliscriiiiiiiat- 
ing  in  azimuth,  l-irsl,  the  source  of  the  waves  receiveil  can  be 
located,  and,  second,  nndesire<l  or  •  hnoxions  signals  or  disturb- 
ances, if  not  on  the  line  of  communication,  can  be  shut  out  from 
the  recehrer.  The  first  advantage  would  be  extremely  advantage- 
ous for  the  mariner,  and  the  second  would  be  wetcome  in  every 
application  of  wave  telegraphy.  .V  peculiar  fact  is  that  the  sig- 
nals were  received  Ue^!  when  the  horizontal  air  wire  w.is  direrte<l 
away  from  the  sending  station.   Fig.  6  shows  the  insulated  Iiori- 


no.  &— mAGRAM  OF  AIR  WIM. 

zontal  air  wire,  .i  B,  while  Fig.  7  gives  the  tpiaiu  tatue  re-ults 
of  measuring  the  current  in  microamperes  at  the  earthed  end 
of  the  receiving  eondnctair  wider  the  conditions  of  direction  of  the 
transmitting  air  wire  indicated  in  the  small  left-hand  diagram. 


na  7.— ctmvs  ov  oisuvn>  ctnunNT  at  KAatHBD  rkd. 

It  will  1h-  seen  tli.n  tlie  traiisiiiis'-ioii  was  best  tor  an  arikde  of  zero, 
that  Is.  when  the  diriitimi  of  tlie  transuiillmg  wire  was  away 
from  tlic  receiviiiu  station,  .mil  that  the  transmission  was  a  mini- 
mum when  the  transmitting  horizontal  wire  formed  an  angle  of 
110  degrees  on  either  side  with  the  "lero  Kn^'  jnst  mentioned. 
In  the  particular  experiments  of  the  last  figi^re  the  trans- 
mitting condtictor  was  1.5  meters  above  ground,  and  had  a  length 
of  6n  meters  horizontal  and  was  rotated  around  ihc  earthed  point 
all  the  way  through  ,?6o  degrees.  The  receiving  conductor  was 
vertical  and  fixed,  its  height  being  18  meters.  The  distance  of 
transmission  was  a6o  meters,— Lond.  Elec,  .May  4. 

Automotie  PriHting  TfUgrti^h.— An  article  on  oomnereial  ap- 
plications of  the  Hnnray  automatic  page-printing  telegiaph  sys- 
tern,  which  has  now  been  working  fur  about  two  years  between 
Edinburgh  and  London,  and  a  complete  duplex  installation  is 
being  constructed  for  London-Dublin.  The  -v^ffin  has  also 
been  working  for  more  than  a  year  between  ll.^n '  urg  and 
Berlin,  and  it  is  now  working  between  St.  Petersburg  and  Mos- 
cow. The  Indian  Telegraph  Department  has  ordered  a  complete 
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duplex  etdpoMst  for  vie  betneea  Ctkntta  and  BonlMV,  s  db- 
laaoe  of  i,«m  inile^  and  the  Aaitrien  adminielnlieii  it  Iwviiig 
en  expcrimoital  set  constroeted  for  trial  between  Vietma  ind 

Prague.  Some  irformation  is  given  on  experiments  made  in 
Russia.  Among  others,  a  telegraphic  loop  line  w.is  m.ide  up 
from  .St-  Kctcrsbiirg  to  Waroslavl  to  Kazan  to  Moscow  and  back 
to  St.  Petersburg,  a  distance  of  l,9ib  miles,  oi  5-iiim.  iron  wire 
(600  poinds  per  mile),  with  repeating  station  at  Waroslavl, 
Kazan  and  Moscow.  The  speeds  obtained  were  indefinite,  m  one 
of  the  sections  was  not  in  good  condition.  The  Wheatstooe  S]r>- 
tcm  got  about  ^5  to  40  words  e  minute,  end  at  tiBMa  a  little 
fiigber.  The  Mmny  eyateai  got  Si  nordt  per  nnwfe^  aad  i« 
mcMfes  were  (raaanitted  aad  pcfailed.  Tbiy  were  found  to 
comaHi  two  wroflf  kners  a  raaaffcaUy  good  Tcauh  oooiidering 
the  coeditHNi  of  part  of  the  line.  This  is  the  first  time  on 
record  titat  a  printing  telegraph  has  worked  over  such  a  distance 
as  i.^on  n;ilcs,  evi-n  of  copper  wire,  and  in  this  case  the  wire  was 
iror.  The  hinlily  (avorable  results  obtained  with  the  Mnrrny 
system  during  th<<$e  trials  are  explained  by  tlie  iiin  nl  ir  bf'inn 
due  chiefly  to  the  employment  of  the  Baudot  alphabet,  which  is 
shorter  than  the  Morse  in  the  ratio  of  5  to  8.  The  indiirlive 
interference  from  neigliboring  wires  was  very  severe  on  the  long 
lines  and  wet  an  iiportanl  tutor  in  limiting  the  speeds  ob> 
taiaed.  Soaae  tiolea  are  given  on  the  telegnph  service  in  Rm- 
■a,  whkh  it  said  to  he  eiBeientlir  xaanagefl.— Land.  &te.,  Bke. 
Mtv.,  May  4. 

Capillary  TW^^Am^.— BoatiTTAU.— An  articTe  on  ttie  history, 

construction  and  opcralitm  of  the  CHpIIIar>-  telephone,  whieh  ss 
based  on  the  ctianRp  01  the  capillary  con^t.ir.t  between  riicrcury 
aiKl  electrolyte  with  variation  of  the  electrical  poretitial  (i.  e., 
the  iMme  principle  on  which  the  capillary  electrometer  is  based). 
A  number  .of  dllietenl  Bonstroetkm  are  deaeiibed-^ilQtt.  ZtU., 
April  I. 


BOOK  Reviews. 

Tbi  UNtvEBSAL  Electrical  DiaEL-roBY.  London,  ma6:  R.  Ab* 
baster,  Gatehoose  &  Co.  doth,  t.sa>  pages. 
This  staadard  and  nsefut  puUieation  once  more  maltet  ito  wd- 
come  Vpcaranoe,  growing  in  value  with  bulk.    It  contains  the 

nanes  and  addresses  of  members  of  the  electrical  and  allied 
trades  and  profession<;  throughout  the  universe.  For  facility  of 
reference  it  is  divided  into  four  sections:  i.  e.,  British,  contain- 
ing 14,327  names;  Coloi-.ial  .it  d  Kcnoral,  containing  4,385  names; 
Contiiiental,  containing  7.0.^8  •, inn's;  U.  S.  A.,  containing  7,029 
names,  making  a  total  of  names.    Each  of  these  sections 

is  again  divided  into  alpiiabctical  and  classified  sectiocs  and 
in  the  case  of  the  BiitUi  a  Gengraphkal  Section  ii  also  given, 
hr  whidi  a  glance  at  aiqr  fown  shows  alt  Unas  of  any  hnpoitamce 
(herein.  The  sections  are  indicated  hj  a  thumh  index,  which 
renders  them  perfectly  easy  of  access 

A  strikingly  useful  feature  of  Jhi;  book  is  the  information  rc- 
parding  electricity  worlds  in  Gfc;it  and  Greater  Britain.  The  ivs- 
tems  of  distrihtitioi)  juid  ot  voltage  are  given,  the  engineer's  name 
and  cap.cLity  of  plant,  and  in  the  case  of  alternating  current, 
pcriodidty  and  phase  are  included.  It  would  be  a  boon  if  this 
could  be  done  by  some  one  for  other  colonial  and  foreign  plants. 

Tdcgiapbie  addresses  and  telephone  numbers  will  be  found 
Ni  die  nlphatertcal  sections,  and  partkolats  as  to  capind,  etc, 
of  limited  companies  are  given  in  the  British  a^jhaheliGBl  sec- 
tion. To  meet  a  growing  want  the  book  is  now  paMithed  in  two 
forms,  "A,"  containing  the  P.titi'-h  and  G}lonial  and  General 
Sections  only,  and  "B"  containing  the  Continental  and  U.  S.  .\. 
aecnoDa. 

.BsaECHKUNG  UNB  EkTWURF  EleCTEISCHF.  MacKINEK,  ApPARATE 

vm  AUI..AGEN.    IT!  Bnnd     Elcktrische  Schaltaulagen  und 
Apparatc  samt  <".riinil  ic;ni  zur  Projcktierung  elektrischcn 
Anlageo.    By  Prof.  Dr.  F.  Niedutmmer.    Stnttgait:  Fer- 
dinand Gnke.   Sft  pages,  609  Illustrations,  13  tables. 
While  thi-s  iitc^ttit  volume  of  Dr.  Nii-lhammer's  is  made  up 
largely  from  trade  publicatioiM.  it  cannot  be  denied  that  it  con- 
tains mueh  interesting  matter,  and  that  it  will  be  freqnently 


referred  tti^  not  alone  by  engiaaen,  hut  bgr  thooe  wfan  lor  one 
teaion  «r  aam^  mgr  have  «ccaaioo  to  post  fbamaelvea  en  the 

state  of  the  art  at  the  time  of  its  issne. 

The  subject  matter  of  the  various  chapters  forming  Part  I 
and  occupying  the  first  4(0  pages  is  the  accessories  for  electnc 
light  and  power  plants,  namely,  switchboards  as  i  whole,  switches, 
fuses  and  circuit-breakers.  inMrumenls,  lightning  arresters,  rheo- 
stats and  miscellaneous  devices. 

With  the  exception  of  the  instrument  chapter,  which  the  author 
has  treated  extensiveix  in  another  work,  and  has  passed  over 
with  but  brief  mention  m  the  present  one^  the  various  secdoos 
ate  4oile  lull  and,  in  a  eoUoquial  faduon,  exhaustive,  their  value 
behig  uttdk  eohaneed  liy  die  eo-operation  which  has  evidcntlr 
been  enleaded  hf  naay  of  Hut  large  European  and  Anierkatt 
companies,  who  have  been  liberal  hi  their  contributions  of  phoj 
tographs  and  detail  drawings.  A  section  which,  while  extending 
over  but  eight  or  nine  paRrv,  wili  prove  of  undoubted  value  in 
many  instances,  K'ves  the  over  all  diitirn.siotis,  net  weight*  and 
prices  of  Standard  "izes  of  the  van.  .  ,  ;  ifatUS  of  which  the 
volume  treats.  These  data  are  ctinveniently  arranged  and  seem 
accurate. 

Part  II  of  the  book  gives  a  mass  of  greatly  condensed  infor> 
mation  to  enable  the  preliminary  calculation  of  plants  for  snp- 
j^jfing  electricity  for  lamps  and  motors.  The  electricity  oon- 
sumed  per  inhaWlMit  in  average  towns  aad  how  thia  w  ^Mribntod 
for  residence,  manufteturhig  md  tnetioa  woHb  arc  the  Irat 
subjects  treated.  Next  come  the  total  inslallatiea  easts  Ibr  plant* 
of  various  capacities  and  with  different  prime-movers.  Follow- 
ing are  average  prices  of  the  various  items  making  up  a  plant, 
inclndinif  htnldings,  machinery,  electrical  accessories,  sub-station 
miichinery,  generating  prime-movers,  etc..  etc.  .\fter  this,  in 
turn,  are  further  data  on  the  speeds,  bulk,  weights  and  costs  of 
machines  and  their  accessories:  and  hke  data  on  boilers,  chim- 
neys, generators,  transformers,  storage  batteries,  conductors, 
etc.,  etc.— in  fact,  all  the  dements  of  a  complete  plant  and  dis- 
tributing system.  FttttUy  there  are  the  operatlns  e«penisa,  iteia* 
tzed  in  much  the  same  faihioo. 

If  all  ef  the  tnfeimatfon  hi  tMs  Fart  II  is  aa  accaiato  aa  chedn 
made  by  dipping  u  here  and  tiwre  at  taadooi  Indkale  that  it 
may  be,  an  engineer  with  a  slim  stock  of  experience  can  take 
up  this  book  and  make  up  about  as  close  an  estimate  of  what  a 
given  station  proposition  under  European  conditions  means  as 
one  who  has  beer  in  h,-irne^s  for  many  years  Hven  for  Ameri- 
can workers,  with  some  slii;lit  \rvWmn  in  the  IiRhl  of  the  different 
conditions  applying,  the  data  will  in  many  case*,  prove  acceptable 
to  a  degree.  It  is  an  excellent  book  to  have  at  hand  for  reference. 


Teits     ati  Interpole  Ruhnqr  Motor. 


By  G  Heuberi  Cokdict. 

A  n-,;;n1>er  of  tests  have  recently  been  made  by  the  Electro- 
Dynamic  Company,  of  Bayonne,  N.  J.,  on  interpole  motors 
for  railway  work  with  very  satisfactory  results.  In  one  case  the 
motor  was  overloaded  more  than  300  per  cent  and  there  were 
no  signs  of  sparking  or  flashing  at  the  brushes.  The  value  ol 
this  oharactetistie  in  railway  service  Is  of  the  utmost  importaae^ 
as  the  wwk  b  inieniiiteat  and  oftcs  motort  of  great  capacitgr 
are  employed  merdy  to  auimouut  sane  eMorive  gnda^  or  for 
quick  acceleration.  WMi  the  Inlerpole  motor  the  tfmitlng  foctor 
is  not  commutation,  as  with  the  ordinary  motor,  but  is  the  heat- 
ing. As  the  extra  hinting  of  the  tivolors  cm  Ik-  readily  taken  care 
of  by  forced  draught,  it  follows  that  a  mo:  .r  of  much  sm.dler 
sire  may  be  used  lor  a  given  service,  or  a  far  greater  ;M>wrr  ea-» 
be  furnished  by  a  motor  of  a  k.'wi-\\  si^e  Thi^  last  feature  is 
of  the  utmost  importance.  A  smaller  motor  for  a  given  pow<er 
gives  greater  clearat)ce  from  the  groond.  This  is  a  factor  of 
great  importance  in  stiburiMii  and  heavy  dectric  railway  work, 
because  die  limited  space  underneath  the  ear  predudcs.  trith  Ac 
ordinaiy  dttlgn,  the  use  of  motors  Inviag  more  than  a  con- 
parativeljr  small  capacity. 

With  commutator  troubles  pr.icticaliy  eliminated,  with  the  sire 
oi  the  motor  per  horse-|>ower  reduced  and  with  its  ability  for 
operating  with  weak  fields  and  at  a  wide  range  in  voltages,  the 
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intcrpole  motor  is  tht-  nn  '-i  firacticabic  deign  for  trunk  line  con- 
ditiotu.  The  itleal  method  is  to  equip  etch  car  with  powerful 
moftan  ao  as  to  obuin  the  niaximiim  speed  with  high  vohages 
(^mo  to  sfito  volts)  iipoa  the  tnmk  tines  and  to  dtvart  the 
tame  can  on  to  cHy  or  brandi  tncki  when  thejr  rMch  their  det- 
timtion.  In  the  dty  the  sane  motors  and  the  sane  cootioUen 


riC.   I. — PERFORMANCE  CL'RVES. 

can  be  used.  Under  these  conditions  the  traveler,  mstoad  of 
Ica\ing  (he  car  at  the  railway  station,  a  iniV  or  nmrc  from  his 
hotel  or  the  center  of  the  town,  will  ride  from  the  city  system  in 
one  town  to  the  city  system  in  another  and  thus  comfortably  and 
eaaily  be  landed  at  his  hotel  or  doorstep.  It  was  oonsidered  a 
(Teat  hapTDvement  when  baggage  could  be  diedced  ffom  the 
traveler's  botise  to  its  final  i:l(-«tin.ition.  hnt  it  is  of  much 
greater  importance  to  be  able  lo  pdi^  from  one's  own  home  to 
the  fiiuil  end  of  the  jounic>.  not  •'>v'y  \Mtlioul  change,  Imt  at 
the  highest  speed.  The  combination  of  the  multiple  unit  system 
with  the  intcipole  motor  makes  this  caaamttcially  possible. 
The  accompanyhig  diafacteristie  enrvcs  of  a  35-bp  ioteipoie 

ro«iTio3w 
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FIG.  2. — SERIES  PARALLEL  CONNECTIONS  OF  INTERPOLE  MOTORS. 

motor  in  this  connection  cannot  fail  to  be  of  interest,  as  giving 
the  very  remarbable  pcrformaDce  of  this  motor  when  operated 
peak  field  oonifitioas.  On  aeeomt  of  die  absence  of  eom- 
taroaUcs,  the  Cdd  of  the  interpole  inolor,  as  stated,  can 
he  weakened  to  ahnost  any  eiitent^  fhia  ddhrefh*  hi^ 


and  at  the  same  time  the  motor  can  be  run  .it  cxccm^ivc  oveilo.iJ^ 
Both  of  these  advantages  can  be  secured  with  a  high  degree  of 
efficiency,  as  shown  by  the  curves  in  Fig.  i.   It  wiU  be  noted 
that  the  km  in  the  Bears  is  indaded.  The  notor  from  which 
these  curves  were  taken  has  a  weight  of  less  than  1,500  lb. 

In  Kig,  2  -'viwii  one  nf  tlit  vnrMils  possibilities  of  control 
of  the  intcrpolu  railway  motor.  This  is  ,i  .series  parallel  system 
in  which  full  use  is  made  of  the  increased  speeds  obtained  by 
weakening  the  Selds  of  the  motors.  After  starting  up  in  series 
with  resistance^  the  motors  are  brought  into  the  nmning  series 
positiaa  (Na  5)  and  fran  this  point  on  have  an  ahnost  indefinite 
number  of  cfBdent  nmnittg  podHens,  ht  this  case  eight,  which 
may  be  obtained  without  the  use  rif  any  resistance  A  grrnt  im- 
provement in  economy  of  power  ci uisuniption  when  compared 
with  the  ordinary  type  of  railway  motor  will  thus  be  secured. 

Recent  developments  have  demonstrated  that  the  interpole 
motor,  as  nsed  in  railway  work,  has  not  yet  reached  its  final 
stage  and  some  surprising  results  may  be  anticipated. 


Test  of  ft 


Storage  Battery. 


By  E.  W.  Stkvenson. 
A  (est  of  a  Kitsee  storage  battery  w.is  recently  made  by  the 
writer  as  a  demonstration  before  the  board  of  trade  of  the  city 
of  Mnikes<-Barre^  for  the  potpoae  of  showing  its 


fUb        FAIID  HMtllfB  fLAII: 

Jadging  Iron  die  curve  diown  in  Fig.  a  its  merits  are  certainly 

considerable^  and  it  deserve  more  than  a  passing  notice. 

Fig.  I  is  a  photograph  of  the  positive  plate.  The  reason  for 
the  larRc  r.ip.Tcity  ot  tlie  ccM  be  M  cn  at  a  glance.  The  con- 
Strtiction  is  such  that  most  of  the  plate  is  made  up  of  active  ma- 
terial, and,  though  apparently  this  would  render  the  plate  weak 
structurally,  it  seems  to  have  no  such  effect  The  grid  conuining 

T 
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2. — TEST  or  I6-C3ELL   STORAGE  BATTERY. 


the  active  material  is  held  in  a  framework  of  hard  rubber,  and  is 
therefore  very  light 

According  to  the  publiahed  figures  of  all  the  other 
this  eell,  takmg  the  type  tested  as  a  standard  (17  platei^ 
794  in.  by  9  ha.;  total  weight  of  cell  completck  as  Ibi.)  hat  tfaa 
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large  increase  in  capacity  of  from  40  to  60  per  cent  over  any 
other  balter>'  of  a  similar  size  in  the  market. 

At  the  conclusion  of  the  twenty-hour  test  noted  in  the  dia- 
gram, the  battery  was  submitted  to  a  very  severe  strain,  double 
load  being  drawn  off  it  for  45  minutes.  Even  with  this  the  aver- 
age potential  per  cell  did  not  drop  to  t.j  volts. 

The  cells  were  hand  made,  and  were  therefore  not  of  the  best 
construction.  The  writer  is  of  the  opinion  that  with  proper 
mechanical  devices  for  manufacture,  a  much  better  cell  could  be 
produced. 

The  proper  representatives  of  the  I^ehigh  Valley  Railroad,  the 
Del.,  Lack.  &  W.  R.  R.,  and  other  railroad  men  were  present 
al  the  test  and  expressed  their  satisfaction  at  the  behavior  of  the 
battery. 


The  Allis-Chalmers  Steam  Turbine. 

I   

.  l-ast  week  in  an  .account  of  the  first  runs  of  the  .Mlis-Chal- 
mors  Ntcam  turbine  in  the  VVilliamshurg  Malion  i)f  the  Brmiklyn 
Rapid  Transit  Company,  rcferenec  was  made  to  the  remarkably 
small  injury  foun<l  to  be  can.Nod  by  foreign  ^ul>«tal1C«^  in  the 
cylinder,  the  presence  of  which  subslance>  might  have  been 
thought  sufftcicnl  to  cause  grave  damage,  ttrlow  wc  give  details 
of  a  later  e.xpcriencc  of  this  kind,  which  illustrate*  in  a  remark- 
able manner  the  abuse  the  turbine  will  ^llcces^flllly  withstand. 

Shortly  after  starting  up  the  turbine  on  (be  mnrning  of  .April 
2.1.  a  |>eciiliar  noise  was  heard  in  the  turbine  cylinder,  and  the 
machine  was  slopped  and  opcneil  up.    It  was  then  found  that  a 


PIC.  I. — .SECTION  THROUGH  FIRST  ROW  OF  BLADES. 

piece  of  •'teel  had  gollen  between  the  spitidle  and  the  shroud  of 
the  first  row  of  stationary  blades,  where,  acting  like  a  lathe 
tool,  it  had  cut  into  the  body  of  the  drum  for  a  width  of  about 
H  of  an  inch,  and  for  a  depth  of  nearly  3/1O  inch,  this  cut  being 
abmpsidc  of  and  opening  into  the  groove  which  holds  the  first 
row  of  spindle  blades,  as  shown  in  Fig.  1.  This  had  loosened 
the  calking  strip  which  held  the  ring  of  blades  in  place.  For  a 
distance  of  five  or  six  inches  this  strip  h.td  moved  partly  out 
<if  its  gro<Ae,  thereby  Inosening  the  ring  of  blades,  which  under 
the  influence  of  centrifngnl  force,  had  bent  outward  and  the 
ch.^iuiel-shaped  shroud  ring  had  rubbed  so  hard  in  the  bore  of 
the  cylinder  that  the  llanges  of  the  shroud  ring  had  worn  almost 
flown  to  the  beads  nf  the  riveting  which  holds  the  ring  to  the 
blades.  The  fact  of  greatest  interest  is  that  under  these  severe 
conditions  not  a  single  blade  had  come  out  or  even  become 
lo<iM.-ncd  or  injured  in  any  way. 

.■\s  it  would  have  \icen  unsafe  to  attempt  to  hold  blades  in  the 
damaged  griKne,  and  it  not  being  convenient  to  keep  the  turbine 
out  of  service  long  enough  to  make  permanent  repairs,  the  erect- 
ing engineer  removed  this  one  ring  of  blades,  closed  the  cylinder 
and  immediately  put  the  turbine  back  into  service. 

.'\n  examination  of  the  removed  ring  of  blades  (Fig.  2)  showed 
that  one-half  was  as  good  as  when  put  in,  while  the  other  half 
was  damaged  only  as  to  the  wearing  away  of  the  flanges  of  the 


shroud  ring.  With  a  new  half  shroud  ring  this  ring  of  blades 
would  be  in  perfect  condition. 

An  investigation  as  to  the  cause  of  the  mishap  showed  that 
the  piece  of  steel  which  cut  the  grooves  in  the  shaft  was  appar- 
tntly  one  of  the  leaves  of  a  pocket  knife  handle.    A  further 


Fir,.  2.— ItWTIO.V  OF  RING  UF  M^IDCS  FMOM  SPIXLI.£. 

search  discovered  the  remainder  of  the  metal  parts  of  a  large 
jack-knife,  but  the  outer  covering  of  the  handle  had  disappeared. 
Vhe  large  blade  of  the  knife  showed  that  it  also  had  been  rub- 
bing hard.  The  turbine  had  not  been  opened  up  since  March 
3fy,  and  the  knitc  must  have  gotten  into  the  turbine  at  that  time 
or  previously,  as  it  would  lie  impossible  for  it  to  get  into  the 
interior  except  when  the  turbine  was  o]>ened  up. 


Press  with  Electric  Motor. 


The  demand  for  electric  motors  fur  driving  nearly  all  classes 
of  machinery  is  constantly  increasing,  .mid  this  increase  is  very 


eLECTRirALLV-ORIVEN  PRrSS, 


noticeable  in  ihe  large  number  of  power  presses  now  being 
fitted  for  the  electric  drive.  In  this  kind  of  machinery  it  is 
ofien  advantageous  to  have  the  motor  located  in  such  a  position 
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that  it  is  entirely  out  of  the  way  of  the  operator,  and  also  to 
have  the  machine  occupy  no  more  floor  space  than  is  abtotatcty 
necessary. 

To  provide  for  both  of  these  features  the  E.  W.  Bliss  Co., 
of  Brooklyn,  h.i5  recently  supplied  one  of  its  "Stiles"  presses 
with  ihc  motor  arranged  as  shown  in  the  accompanying  illus- 
tration, which,  it  will  be  noted,  is  a  very  simple  and  efficacious 
way  of  accomplishing  the  desired  results.  The  starting  box 
is  attached  10  the  far  side  of  the  presii  within  easy  reach  of 
the  operator,  who  has  perfect  control  of  the  machine  at  all  times 
by  simply  depres<;ing  the  foot  treadle  to  cause  the  slide  to 
descend  and  raising  his  foot  to  m.ike  the  slide  stop.  In  addition 
to  the  motor  rtjuipment  on  this  press  it  is  interesting  to  know 
that  the  machine  itself  is  very  largely  used  in  the  manufacture 
of  electrical  instruments,  fittings,  parts,  etc. 


Blast  Furnace  Gas  Engine  Development. 


The  Carnegie  SiccI  Company  has  made  a  long  step  in  the  right 
direction  by  its  recent  adoption  of  gas  engines  to  utilize  surplus 
gas  from  its  furnaces  for  the  generation  of  power  needed  in  the 
electric  driving  of  mill  inachinery.  Sometime  ago  the  company 
contracted  with  the  Wcstinghousc  Machine  Company,  of  Pitts- 
burg, buiUlrrs  of  large  engines  and  turbines,  for  some  large  blow- 
ing engine*  to  be  driven  by  blast  furnace  gas.  For  the  purpose 
of  conducting  preliminary  experimental  work  an  engine  of  .150  hp 
running  at  150  revolutions  with  30-in.  stroke  was  installed  and 
has  since  made  a  remarkable  record  for  itself  umlcr  the  severest 
possible  tc«ts  for  efficiency,  reliability  and  durability.  The  two 
gas  blowing  engines  arc  now  under  construction  at  East  Pittsburg 
for  the  work  at  the  Edgar  Thompson  Furnaces,  Bessemer. 

These  will  be  twin  tandem  units  with  Slick  air  blowing  "tubs" 
arranged  in  front  or  vis-a-vis  and  with  fly-wheel  interposed  be- 
tween the  two  sides  of  the  engine.  Each  of  these  blowing  units 
will  have  a  capacity  of  25.000  cu.  ft.  of  free  air  per  minute,  oper- 
ating agiiinsl  a  normal  blast  pressure  of  18  lb.  and  running  at  a 
speed  of  60  to  75  r.p.m.  When  higher  pressure  is  demanded  by 
the  furnaces  the  valve  gear  of  the  engine  may  be  so  altered  as 
to  deliver  air  under  pressures  up  to  25  lb.  per  sq.  in.  in  propor- 
tionately less  quantity.  These  engines  are  of  the  heavy-duty, 
double-.icting  type  as  litandardi/.ed  by  the  Westinghouse  Machine 
Company,  and  will  be  among  the  largest  ever  constructed  for  use 
with  blast  furnace  gas. 

Very  recently  the  Carnegie  Steel  Company  has  contracted  with 
the  Westinghouse  Machine  Company  for  another  blast  furnace 
gas  engine  imit  similar  in  design  to  the  blowing  units  above  men- 
tioned, excvpt  that  the  engine  will  drive  a  direct-connected  elec- 
trical generator  for  the  purpose  of  augmenting  the  present  power 
service  at  the  Bessemer  works.  The  gas  engine  will  have  the 
same  stroke  as  the  blowing  unit,  viz. :  54-in.,  and  operating  at  a 
nonnal  speed  of  75  r.p.m.  will  develop  approximately  2.500  brake 
hp  on  blast  furnace  gas.  The  generator  will  be  a  i.soo  kw,  direct- 
current  machine  connected  in  parallel  with  the  steam-driven  dy- 
namos at  the  prc'ient  Hdgar  Thompson  power  plant. 


Portable  Electric  Hoists. 

The  electric  hoist  shown  in  Fig,  1  has  b««?i  designc<l  for  use 
where  the  bottom  block  is  exposed  to  much  heat,  being  fitted 
with  a  chain  in  place  of  the  more  commonly  employed  wire  rope. 
These  hoists  are  equipped  with  a  controller,  which  provides  for 
five  speeds  where  the  delicate  handling  of  the  load  is  necessary. 
In  places  where  such  refinement  is  not  needed  the  controller  is 
arranged  for  only  two  speeds.  In  the  illustration  the  controller 
is  operated  by  means  of  pendant  cords.  On  account  of  the  pres- 
ence of  the  solenoid  brake  on  the  hoisting  mechanism,  the  hoists 
can  be  controlled  from  a  distance  when  desired,  {Mrrmitling  the 
controller  to  be  detached  and  mounted  independently  of  the 
hoist  at  any  convenient  place.  The  hoisting  mechanism  will 
swivel  a  full  turn  in  either  direction  around  the  suspending  hook 
without  injurious  twisting  of  the  wires.    Where  it  is  necessary 


for  the  hoist  10  swivel  continuously,  however,  turntable  collector 
rings  are  employed.   The  tcrmiuals  pass  into  the  top  hook,  and 


tlli-   1— limXAULK  KI.H TKIi;  HOIST. 


riG.  2. — TUKVTABLC  COIXeCTOa  IIKCS. 

thence  to  the  insulated  rings,  contact  to  the  latter  being  made 
by  two  brushes  as  shown  in  Kig.  2. 

These  hoists  are  made  hy  the  Yale  &  Townc  Manufacturing 
Company,  9  Murray  Street.  New  ^'c>rk. 
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Industrial  and  Commercial  News 


THEWEEKm 
dilions  wen  the  rnlc  hit  week  and  the 
imrized:  RctaO  trade  has 
the  setUemeni  of  U»r  tionUai  joUAv  icorder  buafawia  ia  of  a 
full  seasonable  voluote,  San  Fraaeiaoe  denaod  heingr  a  featme; 
fall  orders  are  equal  io^  and  in  aany  lines  in  excess  of,  tact  year 
at  this  period ;  iiidiHtTy»  except  HI  wme  tcctions  of  the  aoft-coal 
field,  is  as  active  as  ever  before,  and  the  return  tide  of  currency 
from  the  country  is  evidenced  by  increasing  Western  bank  d<' 
posits  and  perceptibly  easier  money.  Demand  for  speculative 
pBtpyaes  has  fallen  off  and  collections  are  better.  Lack  of  roois- 
tnne  in  poftkms  of  the  winter  wheat  belt  is  responsible  for  the 
trst  ixttwHaa^  of  the  season  in  crop  reports,  but  sfiring  wheat 
and  corn  an  doing  well.  Railway  eamittgs  show  goo<1  : 
building  is  active,  and  there  were  large  sales  of  lumber,  hardware, 
paints,  glass  and  other  mater:;-!!,  and  the  iron  and  steel  industry, 
while  showing  some  irregularity  m  fmndty-pig  prices,  due  prob- 
ably to  the  molder»'  strike,  draws  great  confidence  from  the 
large  volume  of  orders  booked  for  steel  rails  for  next  year's 
delivery.  Collections  tend  to  improve.  The  demand  for  ste?! 
rails  for  1907  delivery  was  the  feature  of  the  iron  and  steel  irur 
kct?-  Demand  for  structural  material  is  qtiieter,  but  milis  arc 
very  bii-y  on  old  contracts.  Coal  and  t'-'kc  arc  lower,  supplier 
beitiK  <iiiHil«  and  demand  \t%<,  .irtive.  CoplHsr  is  higher,  and  the 
m.irkct  rellicts  snady  .md  ^arge  deniJivJs  for  home  and  foreig" 
account.  One  large  Western  proJucnig  interest  on  Fridr.y  refused 
market  specifications  for  3,ocxi,ooo  pounds  of  electrolytii  waited 
for  .•\iien5t  shipment  Thii  ;5r^idin'inK  interest  closc4  ;ts  books 
iL>r  AuKubt  ropper  nt  the  opcniii!?  of  the  week.  Among  the  larger 
producers  June  .md  July  boQkinijs  have  been  closet!.  i\pA  there 
is  not  much  AuRu^t  copper  to  be  lud  n  liea\y  ti  i.i-a>;<'^  (  a-iling 
copper  for  nearby  delivery  is  not  to  b«  Iwd  in  large  quantities 
from  makers  of  prime  brands.  The  domestic  market  quotes  Lake, 
185^  to  19c.  for  August;  electrolytic,  l8)4  to  iSj^c.  for  Aus^ist 
and  September.  Prime  casting  grades  arc  :8^i;  to  tSVie  ,  nom- 
inally at  thirty  days,  but  commonly  undcrst^MKl  to  he  later  a&  to 
sliipments.  The  business  failures,  as  rcpr-rted  by  Liraditreci'i, 
are  at  a  low  level.  The  number  last  week  wa.s  itn,  ii/ainst  162 
the  week  previous  and  191  m  the  corresp^ -ndlng  week  la^!  year 

WESTINGHOUSE  LOCOMOTIVES  In  tie  conuruclioti 
department  of  electric  locomotives  at  the  East  Pittsburg  factories 
of  the  Westinghouse  Electric  &  Manufacturing  Gimpany  there 
-I  vfry  hu.sy  tune  at  present.  Within  the  last  week  or  two 
orders  came  ^nto  this  department  for  no  less  than  55  eleetric  lo- 
coniotjvei  S"nic  of  these  are  for  mining  fd.mts  and  will  be 
used  lor  haulms  cnal  in  the  pit.  Others  are  for  manufacturing 
pl.nits,  where  the  eleciri;;  lovoinotue  i.s  now  finding  extensive 
use  ni  the  tran*p<irtmiot;  of  material  from  the  shops  to  the  rail- 
road MditiK,  ;Mid  a  very  large  number  are  for  railroad  companies 
for  liniilinR  freight.  These  orders  for  electric  locomotives  do 
ni  t  Lruie  from  one  part  of  the  country  but  are  shipped  every- 
where. The  Youghiogheny  &  Ohio  Coal  Company,  of  Qeveland, 
has  ordered  five;  the  Ziegler  Coal  Company,  o(  Zi<fi<f»  IU4 
three;  the  Berwind- White  Coal  Minmg  Company,  of  Windber, 
Pa.,  four;  the  Copper  Queen  Consolidated  Mining  Company, 
of  Colorado,  twelve ;  the  Mammoth  Copper  Mining  Company,  of 
Mayville,  Cal.,  one;  the  Seattle-Boston  Copper  ComMBK  of 
Seattle,  Wash.,  one;  Aft  Sl  Lonis,  Rocky  Moantrin  •  FBd6e 
Railway  Onupany,  three:  the  Pennsylvania  Salt  Manuhehuing 
Company,  of  Natroni,  Pk^  three;  die  Pitubnis  Plate  Glaaa  Qmi- 
pany.  of  Charievolt  Pa^  fettr;  tbe  PMabPotai  Gitlieir  Gmn- 
pany,  of  Paeahentaa,  Va.,  ibicc;  the  Washlniton  lUrilwvjPS  ft 
Electric  ConqiMVi  of  WaatiinBton,  D.  C,  one  freV>t  looomolive 
and  the  Tennesaee  Oopper  Cwivany,  of  Iiabdla,  Tenn,,  three. 

r  n.  BROWN  ENGINE  COMPANY.— The  C  H.  Brown 
ginc  Company  is  the  name  of  a  I75.OOO  MasSaChtuettt  eorpflflliiMI 
in  process  of  orR-inixation  at  Filchburg.  Mass.,  whidl  Will  bujr 
the  laiMi,  buildings,  equipment  and  patent  rights  of  C  H.  Bromi 
&  Company.  The  incorporators  ai«:  Moses  J.  Pennill,  Chsofca 
B.  Smith,  W.  E.  Putney.  AlphA  Garth,  Edward  J.  iVdeh.  Frank 
E.  Brawn,  Georse  P.  Grant.  Jr.,  Charles  R  Irish,  George  H.  Col- 
ter. William  L  Saryent,  of  FiieHburg.  and  Walter  P.  Brown, 


Boston.  -At  a  meetini;  of  ihe  jncorporatiirs  these  temporary  offi- 
cers were  elected:  I'lehident.  Walter  Brown,  secretary  and 
treasurer,  William  L.  Sargent.  Directors:  .M.  J.  I'erault,  J. 
Welch,  W.  F.  Brown,  F.  E.  Brown  and  \\\  L.  Sargent.  Arljcles 
of  incorporation  will  be  filed  with  the  commissions  of  corpora- 
tions in  Boston  this  week.  The  company  will  continue  to  manu- 
facture the  Brown  autooiatic  cnboff  enfiiie,  asd  caveets  to  em- 
ptoy  100  skilled  mechanics. 

BKI.L  TELEFHO.NE  OUTPUT.— The  Atnerican  Telephone 
&  Telegraph  Company's  instrument  statement  for  April  and  four 
montha  shows  the  foUowhw  ou^ot  of  Bell  tetcybones: 

Aprill  i9o<.  ivoj.  t«04.  1903- 

Gran   —Ipt. . .    >o6,ss7  >74,n>7  101,907  104,4^ 

»«*«»Bfd    6iM7  ♦4.»8i  4J.4g« 

Nrt  aa^wrt  ^  «eii«ea  i*s,nS 

QrMS  Miitpai...  nj,ati       tttan  VMfl 
RtoanNd    aesiase       iiSiegi  i<Mar 

Net  ouitnil.  .   jlibMa        ]ai,So4        «IS.tM  anau 
Total  output  . . .  .<,itr,a>s     4.»io,«6«     4J>i»Mi  Mf^rn 

This  ii  equivalent  to  3,o<)3,640  stations. 

LARGE  WHITE  CONTRACT.— .A  contract  biij.  betn  made 
whereby  J.  G.  White  &  Company,  of  New  York,  are  to  build  a 
new  high  speed  interurban  line  costing  $2,000,000,  between  Roch- 
ester and  Lockport,  for  a  syndicate  represented  by  Frederic  Nich- 
ols, E.  R.  Wood  and  Sir  Henry  M.  Pellatt,  of  Toronto.  The 
contract  covers  tbe  entire  construction,  inclusive  of  track,  over- 
head work,  distributing  system  and  five  sub-stations.  Tbe  light 
of  way  will  be  graded  for  two  tracks,  although  the  oonStnuAioa 
of  only  a  single  track  is  provided  for  in  the  initial  codtiaet  Tbe 
contiaiet  iodndea  alao  the  rolling  atock,  which  will  ht  of  Ike 
eattlilidKd  standard  for  high  speed  tntemifean  lerviccL  Woit 
will  be  begun  itnmedialely. 

WARREN  ELECTRIC  MANUFACTURING  COMPANY.— 
The  receivers  of  the  Warren  Electric  Manufacturing  Company 
have  filed  in  the  Common  Pleas  Court  a  sumni.iry  of  receipts  artd 
disbursements  from  the  date  of  their  aiipoLntment.  (  Ictober  ^'iS. 
I90J,  to  April  16,  1906.  The  accnunt  shows  cash  on  r.anJ  and 
accounts  receivable  of  $45,.';50  Receivers'  >:erl  iic;it!'N  -.veie  issued 
and  sold  to  the  amount  of  $!.i<iai  i^id  tiiere  .jre  atcounts  payable 
to  the  amount  of  '\h<:  -.urpUi-^  under  the  administration 

01  the  receivers  is  #30,20$.  1  ijc  prmcitiai  items  in  the  accounts 
receivable  are  claims  of  $36,351  against  the  U.  S.  Navy  Depart- 
ment and  $14,330  against  the  Consolidated  Lighting-  Company, 
of  Sandusky. 

FOREIGN  TRADE— The  Bureau  of  Slaf-^tic;  Department  of 

Commerce  and  Labor,  reports  imports  and  e\-i>nriv  of  mcrchandlBe 

for  April  and  for  ten  inonths  ending  April  30,  as  foilows: 

ApHI;  no*.  >«ws-  '004. 

Impom   Slo7,]i7.oj8        S«S.6]«,I4<  tSvjii.SHj 

EziiOrtB    1 44.49  LVOV        U9.3S*.ii9  lo9.Mo,4ns 

Ejiec»»    of   cxporu.   $37.i64,«7i  $JJ,7"."*7  *s6.3S8.}»3 

l<n  -itfintliR  endiOK  Ajml  30 — 

i   $i,oao.88l.l»3J  9j5.07j.900  Ki9,j]l.9» 

Exports    i.J;5.»>9.iM  U77.?'i.4Se 

BMMi  vf   (4»7.s»>i<«    liM».sM,sra  (*d.4a*.ssi 

wiRi:i,i:s.<  sMii-inNG  equipment.— The  Massle  Wire- 

less  TeleRT.iph  Ci mj  any,  of  Providence,  R.  I.,  has  a  contract 
for  e<julppHip  the  lintcrprise  Transportation  Line,  plying  tielweea 
New  York  and  1  .ill  River,  and  the  system  will  be  ]ntt  in  Opera- 
tion at  once.  Land  service  will  be  given  the  boats  from  the  ftfaaiie 

.stations  at  Wilson  Point  and  Point  Judith. 

THE  GENFJiAL  ELECTRIC  COMPANV  ha.  acjuirc!  a 
large  tract  of  land  between  the  Eric  Can.il  :inij  llie  .Mohawk 
River.  The  companv  li.is  -n-i,  r  <  .nMilemii i  n,  it  is  said,  the 
erertinn  nf  r>  Itirpe  hl:l^t  furn;:ce     With  the  opening  of  the  new 

b.irge  c:iniii,  ih.e  on-  will  l>e  iTought  dircct  from  the  miaca  to 
the  furnace  and  made  into  pig  iron. 

POWER  IN  WASHINGTON.— The  Simikameen  F.  lU  Power 
it  Devdopcoent  Company,  of  Oroville,  Wash.,  Mr.  H.  W.  John 
son,  manager,  is  developing  a  power  transmission  plant  of  i.ooo 
hp,  and  is  now  in  ^  tnaiket  for  motors  ranging  in  size  from  5 
lo  flis  hpu 
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ELECTRIC  LOCOMOTIVES.— A$  to  the  effect  of  electric 
railway  work  on  manufacturing  of  steel,  etc.,  it  ii  atated  that 
the  35  Westinghoote  electric  :(K:(ini<>tivrs  ordered  bjr  the  New 
York,  New  Haven  ft  Hartford  Railroad  Company,  for  lervice 
between  the  Grand  Central  Sution  and  Stanford,  will  eonaiuM 
5^95<M>i»  lb.  of  AmericaD  aUcL 


T 1 1 E  WEEK  I N  WALL  STREET.— The  i 
the  ctoae  of  the  week  hecmne  heawjr,  befa«  iateoeed  ly  tha 
weakiwH  of  Pkmt^rivuia  RailiMd  aharcs  oo  the  retelatfons 
bfought  oat  legardiiw  tmgniafilfcs  In  the  conduct  of  its  coal 
traffic  Prior  to  thia  the  general  tendency  had  been  toward  an 
advaoee  nader  the  Influence  of  easy  conditions  in  the  money 
market,  ahbou^  the  trading  throughout  was  professional  and 
narrow.  In  industrials  there  were  no  special  features,  apart  from 
the  relative  steadiness  of  the  United  .States  Steel  issues,  a  re- 
action in  the  International  Pump  share-,  and  .i  hrcak  in  N.itional 
Lead,  rati'ird  by  the  fact  that  the  dividend  on  the  common  stuck, 
the  tir-.t  which  ha?  been  declared  llicres.in  since  \<]Oi,  wa.s  only  i 
per  cent  :iisti:.iil  nf  a  larger  amount.  "I  hc  local  traclinn  securities 
were  irregular,  but  showed  some  strength  on  the  favorable  ac- 
counts 111  ciriiitiKis  which  they  exhibit.  .\  large  trading  was  done 
in  i!rijoklyn  Rapid  Tran.sit  at  fiRiires  ranging  between  8j' i  ami 
Ki'm.  the  closinK  being  83ji     Mctro[><>litan  Street  Railway 

c<  iti:i(  .ii'  -  cl'jsed  at  114,  and  Interborounh- Metropolitan,  common 
and  preferred,  closed  at  51,' i  and  84,",».  respectively,  the  former 
being  a  net  loss  of  2y^  and  the  latter  of  i^.  The  electric  stocks 
were  generally  weak  and  losses  on  the  week's  business  were  re- 
corded at  the  close.  Allis-Chalmers  common  declined  1%  points 
net,  closing  at  55^,  and  preferred  i-U.  the  last  quotation  being 
10^.  General  Electric  made  a  net  ^'uin  of  1  point,  closing  at 
168^,  and  Westinghouse  dropped  4  points,  the  last  quotation 
being  154.  W  estern  Union  Telegraph  closed  at  92%,  which  quota- 
tiob  is  a  fractional  decline.  iDteihorongh  Rapid  Transit,  on  the 
cmfi,  dosed  at  9$*,  a  net  gain  of  t  pomt  00  die  week's  buaiaeia. 
Maclcay  Companies  advanced  iM.el<iiiiit«t7&  The  cub  laarket, 
except  for  pool  operatlom  in  two  or  thm  itodo,  inch  aa  Madmr 
and  Chieago  Subway,  which  were  hid  op  aharply,  waa  wilhoat 
special  fcatare.  Prkea  were  mn  up  a  litde  ear^  in  tttt  wedc, 
then  sagged  off,  as  efforts  were  made  to  liquidate.  Liquidation, 
in  fact,  was  the  keynote  to  the  market  Outsiders  were  not  db- 
posed  to  buy  many  stocks,  and  traders,  being  suspicious,  held  off. 
Following  are  the  closing  quotations  on  the  Stock  Exchange 
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INDIANA  TELEPHONE  DEALS.— During  the  present  month 

considerable  progress  has  been  made  toward  a  merger  of  interests 
in  the  independent  telephone  iield  in  Indiana.  .■\t  a  recent  meet- 
ing in  Fort  W.%yne  the  independent  plants  of  Peru.  South  Bend 
atid  the  Delaware  and  .MadiMHi  Cluiuv  telephone  companies, 
capitalized  at  $lo,rxx),0(x),  agreed  upon  plans  and  terms  for  an 
aUiance  with  the  St.  Louis  independent  interests.  At  a  similar 
meeting  in  V'incenne<;.  the  cmitrolling  interest  of  the  Knox 
County  Home  Telephone  T.  nupaTiy.  owned  by  W.  R.  Gardner 
and  others,  of  Toledo,  Ohio,  was  pooled  with  the  Central  Home 


Telephone  Company,  of  Louisville,  Ky.,  of  which  the  Toledo 
people  have  become  directors.  The  Haae  CompaBy  haa  tjoo 
subscribers  in  Vincenoes  and  gives  ftie  aervioa  over  iIm  wbolt 
of  Lawrence  County  in  Illinois  just  aeraea  the  Wahalh  Siver. 
The  local  stockholders  are  greatly  pleased  with  the  new  ailfamce. 
A  ainilar  alliance  haa  been  effected  at  WaaUngtoH,  Bkoaiing- 
fon,  ScyaMnr  and  Bedford  exchanges,  which  have  been  operated 
hidcpcndentlly.  By  eirtcring  tUs  pool  they  obtafai  tong-disUnce 
service  with  the  Kintoeh,  of  St.  Louis,  the  Central,  of  Louis- 
ville, and  other  cities  allied  with  them. 

DEVKLOPMENT  IN  UTAH.— It  is  announced  from  Salt 
Lak*;  City  that  the  Uuh  Light  ft  Railway  Company  is  to  be  token 
over  by  a  $35,000,000  corporation,  composed  of  English  and 
American  capitalists.  The  new  company  will  also  acquire  tlw 
Ogdcn  Street  Railway  and  build  an  electric  line  from  Jtiab 
County.  Utah,  to  Oneda  Coon^,  Idaho,  It  wil!  he  known  aa  the 
Intermountain  Consolidated  Railroad  Cbmpany,  and  wiU  he  in* 
coiponted  hodi  in  Utah  and  Idaha  The  hoard  of  directors  win 
indnde  H.  K.  Vreeland,  New  Yoilt  Chjr:  Bifoo  d'Oissd,  Paris; 
Sir  Thomas  Jatfaon,  London;  Wiltiam  G.  Rathbone,  Manchester. 
England ;  Alexander  McKenzie.  Ottawa,  Canada ;  Henry  Dupont, 
Paris;  Beresford  Hope,  London,  and  a  number  of  Utah  men, 
among  them  Governor  John  C.  Cutler.  The  enterprise  uill  be 
financed  through  the  Intermountain  Trust  Company,  inci  ir|K)rate(l 
in  Utah  and  Idaho.  If  (his  pi.lii->  cnmpletcly  earned  out  the 
sale  of  the  traction  interests  will  Ih>  lollowed  by  the  sale  of  Mor- 
luoti  Cluirch  stocks  in  banks,  sn.n.ir  factories,  the  great  Z.  C.  M.  I. 
deparinunt  store,  and  many  smaller  enterprises.  It  will  be  a 
commercial  revolution  profoundly  affecting  the  politieal  and  aocUil 

life  of  the  State. 

CHICAGO  EDISON.— Advices  from  ChkagO  SUte  that  the 
lighting  committee  of  the  city  council  has  recommended  for 
passage,  with  certain  modil'ications,  the  ordinance  reducing  the 
rates  charged  by  the  Chicago  Edison  and  Commonweaith  Electric 
companies.  The  rates  are  fifteen  cents  per  long  hour  tiie  Crst  two 
yean  and  thirteen  eents  the  next  three  and  ten  cents  per  sliort 
Iwar  tite  first  year,  nine  cents  die  seoond,  ei^  ecntt  the  third 
and  seven  cents  the  fourdi  and  fifA.  A  discount  of  i  per  cent 
per  liilowatt  lionr  is  to  be  deducted  from  bills  paid  widiin  ten 
days.  The  companies  are  authorized  to  consolidate;  hut  when 
consolidated  3  per  cent  of  the  gross  receipts  of  both  are  to  be 
paid  to  the  city  as  compensation.  To  expedite  the  sale  of  its  bonds 
the  franchise  of  the  Commonwealth  Electric  is  amended  so  as. to 
run  to  its  successors  or  assigns.  One  amendment  provides  that 
the  rates  shall  never  exceed  the  .sche<!ule  fixed  in  the  ordinaiKe 
as  outlined  above 

TRI-CITY  CON.SOl.lDATION.— A  consolidation  is  under 
way  of  all  the  street  railway,  gas  and  electric  lighting  properties 
in  Davenport.  la  :  Rock  Island,  III  ;  Moline,  III.,  and  East  Moline, 
the  new  orgaiiiralion  to  be  kiunvn  as  the  Tri-City  Railway  &  Light 
Company,  with  a  proposed  capital  stock  of  $l2,cxx>,00O,  of  which 
will  be  issued  $2,600,000  atmulative  6  per  cent  preferred  and 
$9,000,000  common;  with  $6,000,000  of  5  per  cent  bonds  issued 
and  %ifiao/jao  bonds  reserved.  During  19196-7  it  is  proposed  to 
expend  $ijaoyaao  in  various  improvements.  Messrs.  J.  G.  White 
ft  Company  estimate  for  1906  gross  earnings  of  $1485.000; 
operating  expenses,  etc,  4843^1101^  and  ffi4%aoo  net,  leaving  $SBp,- 
490  available  for  dividends  after  laUng  ^5a;Sio  for  bond  in> 
terest  These  figures  will  show  a  marked  gain  for  191A 

CTNCINNATI  GAS  ft  ELECTRIC— The  Consolidated  Gas  ft 
Electric  Company,  recently  organized  by  New  York  capitalists, 
has  acquired  contrid  of  the  Cincinnati  Gas  &  Electric  Company, 
in  accordance  with  plans  already  noted.  The  new  company 
guarantees  Ilit*  Cincinnati  company  per  cent  dividends  on  its 
■;ri->ck  for  two  years,  41.1  per  cent  the  next,  two  years,  and  S'-S  per 
cent  a  year  therrafter.  The  authorized  capital  of  the  Consoli- 
dated Ga^  I-.Ieitric  Company  consists  of  $10,000,000  of  6  per 
cent  preferrc<l  stock  an<l  $6,000,000  of  common.  The  Guaranty 
Trust  Company,  the  \Viiidsur  Trust  Company  and  George  W. 
Young  &  Company  are  interested. 

DIVIDENDS.— The  Syracuse  Lighting  Company  has  declared 
the  regular  quarterly  dividend  of  }4  of  i  per  cent  on  the  common, 
payable  JtHie  I.  The  diffcelors  of  the  Kansas  City  Railway  ft 
Light  have  declared  the  regular  preferred  quarterly  dividend  of 
I  »4  per  cent,  payable  Jone  t. 

CANADIAN  CAPITAL  FOR  U.  S.  A  — Montre.il  and  To- 
ronto capitalists  have  purchased  $1,300,000  of  the  preferred  stork 
of  the  Tri-Cily  Railway  &  Light  Comp.iny.  of  Davenport,  la., 
and  the  stock  will  be  listed  on  the  Montreal  Exchange. 


Digitized  by  Google 


ICM 


ELECTRICAL  WORLD. 


Vm.  XLVU.  Ko^ai. 


GENERAL  NEWS. 


Conjfmetion  ^ct€J» 

CENTKF.VILLE,  ALA.— Tbii  tuwn  »  nw  V^ttitt  by  dedricilr  tnm 
the  Dew  electric  lighting  pUltt. 

MONT<".<)MERY,  ALA.^The  M>iiii(nniery  Tr»cllon  Ci>itit)»r>r  h*»  lt» 
94U.OOO  ftlrCTl  r«ilwa>-  barn  and  «hups  well  under  way,  and  wilt  Boon 
begin  other  loiprovemeait  to  il«  »y«ieiii, 

GAI)5I>HN'.  AI.A. — The  City  tuiincil  liav  entered  intu  a  contract  wilh 
the  Alalfatna  City,  Atlal'.a  &  (iadftden  Raihhay  for  electric  lighting  fran 
cIUk  for  fifteen  Jieut.  The  cdrnfiaoi  »  rc<iuirw<l  lu  huild  a  plwi  to 
«att  M  ImM  fte.aaak  aut  it  b  noilcntaad  thM  Ibc  plwtt  ta  be  ciacM 
will  ■•  far  bqwid  that.  Tha  ItMwbiM  la  linlMd  la  tta  yam,  bai  It 
raaa  t*e  «»c  it  laiittactiaa  b  sima.    Th*  caapiny  it  aba  baiMbg 


LOS  ANGEl.F-S.  CAI.  -The  Suiud  Tck]ibeiM  CoMpa^y  it 
iqg  the  lArisaJriiity  uf  (iladn*  iif  virr*  la  OHrfail*  daOK  Olim  Sincw 

SAN  rKANCisco.  LAL.-The  Caiifonria  Street  OrHc  Company  » 

pteparinic  w  retiiilid  ii»  (kiwct  plant  on  (^IMwbIb  md  Rfllt  StMtttb 
which  was  dcitroyed  by  tfae  earthquake. 

SAN  I>IK(i<>,  C.\I.. — The  Home  TelephiMic  Company  will  malce  ini- 
Er<rij^;(!e  improvcmenlf  in  the  back  conniry  syntcin  uiid  lo  thai  md  Malta- 
hfir-  ^^'oodridKe  has  been  authorised  to  construct  aia  exlmpitm  la  Caya* 
maca,  whtcli  will  rcpreftcTIt  an  outlay  of  |/5,i>uo. 
SAN  FRANClbCO.  CAL.— The  Day  Counties  Railway  Company  filcJ 
of  change  of  ixk  principal  place  of  butmc^  from  N.tpa  to  San 
The  cavfaay  «aa  rtaemljr  incanmaM'  wiih  tijaaaaaaa  ciim- 
a  baM  a  ralway  feel]p>fi*e  nibe  n  bagtb  Arneaib  Uarin, 
Seaoaa  and  Mi^  Caaailafc 
PASADENA,  CAU— Oa  May  j  tb*  diiime  vatcd  In  Uitm  af  ittuiai 

$lJ5,ooo  in  bonds  for  llic  in^tullation  nf  an  electric  syt.1fm.  ft  is 
btatcd  that  the  city  will,  in  all  probability,  buy  up  tfae  Edison  Electric 
Companv's  (trifling-  i-t  I*.-^  .i  !' t Kt,  if  (bey  can  lie  acituired  at  ri  res-i^'iihU' 
tKij:i-        It'  '.'.■ni;i,ir  >        "-3    not    maintain    a    powtr    }iri-'.  lt:t 

merely  Iht  .tin.  ;:t  -.siti  .  :i*  y.l'-)ch  the  power  is  distribulei).  in  cawL- 
the  city  shoul'i  In',  --i'-  '.<  z.\^.  ;>sr.in  it  would  still  have  to  build  a  plant. 

UENX'EK,  CtJL.— The  Northern  C'oloraiU>  Tower  Coflipaajr,  which  rc- 
ceMir  aurch*i«d  the  Botildcr  Usht  ft  Powef  Coiapeay,  bat  been  rear- 
Sieiicd  and  Ibc  capital  itocfc  increated  frani  l5a.aBi>  ta  ()iaa««aaa.  It 
is  stated  ibai  lb*  toeipeny  will  take  over  ihe  cbetrlc  lilbl,  cea  aad  Mm* 
planu  ai  Cfarymnc  and  I't.  Hnsiell.  and  the  iibnt  «l  the  CaaiaaMM' 
Electrk  Company  at  Lafayelie.  The  !*n«*i'*»'y  will  coiistniet  ns  s«»on  as 
possible  a  lo.ooohp  plant  at  l^f?.>i:tL.  .ind  ultimately  iit.r*-^-'  M  to 
jSaSW  hp.  Tbc  i>l*nt  at  Boulder  will  K  discontinued  as  loon  as  the 
at  Lafayette  is  completed.  It  is  (he  inlvntioa  of  the  company  10 
a  niusber  o(  planit  in  nartbein  Colorado  and  aoutbcni 
Wyaaliig  1a«ie»  and  ta  aapiily  light,  power  and  fuel  to  ibe  towni  and 
mhua  In  the  (tiillMy  Wbtrt  iu  Unn  extetwl.  It  will  aleo  furnish 
aowcr  to  the  Doner,  Boatder,  Fort  Collins  and  (Jreelcy  branch  nf  the 
Colando  ft  Soutbern  Railroad  aa  t«oa  «i>  it  i>  elrciiitied. 

CANAAN,  CUNN.— Tbe  taaeUiifty  of  the  Caatdd  Aato  Conpany  j» 
now  oprratr\l  by  chcCrlcily.  |ia«ar  being  landibed  hy  the  BetfaeMn 
Tower  Company, 

ll.ARTI''C)Rl),  CONN —The  i  nni  ri  I  ouncil  lus  voted  to  as  .11  tl.r 
pn')'ft*^ilt^fTt  of  the  CoiiM>lid.iled  katiwiy  (foinpany  to  double  tit-  irri.:l; 
OH  M*-i  1.  Avenue  and  lay  uii  additional  track  on  New   Tark  ,\wi.'t\ 

H,<iK  I  l  URIl,  CONN.— Tlie  Hartford  Elecitic  Ught  Company  will 
soon  be  able  to  supply  ilt  pairoiiK  with  ihe  graphitiaed  filament  incan- 
dcacciit  lamps  to  take  the  place  of  the  16-cp  iBcamieiceilt  luap  now  in, 
Uae. 

UOOUUS,  CONN.— Hk  bnanctal  inlereet*  bade  of  the  Seffaaaa  Snnr 
Pawer  Ceafiny  have  lahea  pidimiBary  atepi  toward  Ike  eonftractian 
«f  an  etaelrie  tailaay  h«tw««n  Mooda*  and  Ean  Haddam.  It  ia  eelt- 
anted  that  il  will  com  tioo/wo  to  oontiract  and  oijnip  the  ri>ad 

MroOLETOWX,  (f)NN— The  Rhode  labnd  Contract  Kngineering 
Company  (K.  II.  lloadley.  vicc-pre*i<lent  and  niin.iger.  Providence.  K.  1.) 
has  secured  (lie  contract  for  complcle  installati^*ii  of  Ihe  plant  of  (be 
Sdlnuvn  Hiver  I'owcr  Company  and  wili  jitiiclia<i>'  contractors"  crfuipments. 

Co-t     i:t  jr. S^Ou.OOU. 

ROCKVILLE.  CONN  The  Rock>ille  fias  &  Klectric  Company  hU 
just  computed  the  expendilute  ol  $«o,ikio  in  the  enlargement  of  its  plant 
and  instolliDg  new  direct  Lamps.  I'he  company  ia  now  cxlcndtng  a  lirfb 
ta  Stt4i«rd  Sprbim  where  caaiiittbna  will  be  mads  with  the  Slaiiaid 
9prbi|p  Cleetric  Utfil  Caiapany.  wbbta  »  nnder  iIm  aame  atMicnbip  w 
tb*  lecai  coneettk 

PEMSACOLA,  FLA.^Slone  ft  Webner,  or  BoMon.  Ma«„  have  ae. 
qianed  the  cUclric  railway  and  liffbliiul  syiteins  of  this  city  tlilouKli  the 
pOrcbaM  ol  all  securities  of  the  T<ri«;iC"l;i  Elictnc  Terminal  Railway 
Company  and  the  E-«:aitibia  lUinty  l.iKht  &  I'l.wcr  Company.  \  nc» 
company,  iirdri  the  manamnient  Stone  ,t  WrUtn.  will  he  otganilcd 
to  operate  Ifaeae  system*.  I  be  raiiriMid  system  now  lucludcs  about  ij 
«l  irack  opeegled  Iqr  ebclndly  and  ;  mile*  by  itcini  power.  It 


it  simpmed  to  convert  at  once  liM  biMr  Um  la  alar  till  lljf.  Tbc  acw 
company  will  improve  the  entice  property  and  extend  tbe  llpvtCB  la  IBGCt 
iIm  rcquireimnla  e<  Ibe  |rowio(  potniblion. 

SOCIAL  CIRCLE,  GA.^An  elc«[ian  srill  aooB  be  bcM  ta  vet*  an  lb* 

i|uesti<jii  of  issuing  bonds  for  an  electric  light  plant. 

OCILL.\,  — Tbe  new  municipal  electric  lighting  plant  waa  pat 
inio  oiK-radoo  (or  Ibc  tirst  time  May  16,  and  it  givtag  aMillictiaa. 

I  ITZtiEKALU,  CA.  -Tlie  capacity  of  (be  miiiiMpal  water  iad,.K|ht 
plant  has  teccntly  been  doubled,  and  extensive  improvements  are  can> 
teniplaied  in  csteiiiling  ibe  lighting  service  and  water  mains, 

Ct'LI>EH.\C,  lUAIIiJ  — Tlie  Cnldeuc  Milling  Company  will  wion  iii- 
slaM  an  electric  lighting  plant.  I'be  company  is  n<-<'.v  irj.t.ilhng  a  i^;- 
hp  l.e^rl  water  wheel,  wbKh  wilt  incteaac  tbe  power  capacity  to  100 
hp.  Itids  have  been  tailed  fpr  a  geo-Uglit  dynnaok  aad  watb  on  tbe  con- 
(Irtiniun  will  tuon  comacaec.  Tbe  plant,  exelailve  el  iba  water  power, 
will  coel  about  lj.ooa, 

PEORIA.  ILL,— The  Interetale  TclcphMie  Compaay  will  t(>rnd  fully 
SiooaBoo  in  iiiipiiiweiacBta  an  iu  plam  in  tbb  cliy  tlrta  year. 

KLCIX.  lU.— The  Elfin  A  DnPafe  EbcUia  RaifaMd  Caaiptny  bu 
cbwwed  iw  male  lo  lha  Cbieiin  EWw  Etattk  MlMril  ConvMiy. 

MILAN,  ILL.-S.  S.  n»«li  and  awadaiea  oMawlala  aoMlraellnc  ■ 
den  en  Rock  River  (or  developfalg  water  power  tor  ttmltbal  pai|in(f  e 

JOMET.  ILL.— Plane  are  being  made  by  PkcliAint  S.  ilaCannidt 
tar  a  water  power  ptani  to  be  eeaHiiiettd  by  tba  drahnflo  baaed  ioa(b 
of  tbb  place,  w  coat  abant  |a,naes0«o. 

UAPUe  CITY.  II  I..-  The  Maiaiand  gyndieale,  whiidi  hold*  tbe  eontrect 
for  llahiint  ibc  sneers.  h;,»  been  aakcd  le  aabailt  etuituut  on  ihrae  dif- 
ferent propawlions  fur  lighting  (be  city  during  the  twelve  nuintha. 

K.\.S'K.\KEK.  ILL. — Plana  are  being  considered  for  the  construction 
of  a  tatsc  power  and  li(bliiii(  plaal  in  Ibia  city.  U.  C.  Wceu  of  the 
t  onsoinrrs'  Co«l  Compaay,  of  Chicago,  aad  A.  J.  Vcraier  are  Ibe  pn» 

nsott  rs. 

\--      II    I  .1;,      A'l^,    ir     ^    ..'II..     I  inI  ;     I      iri-ny     :|.i-il|g    the  past 

..tK   «)i«Hitii«   inc'easeit   its  alternating   load  to   lull  capacity,  and  ex4»ectt 

to  initaii  a  te>bw  or  tarter  bmcUim  in  Ibc  near  Iwtara,  J,  P.  SMlaaiaa 
IS  supenatendeni  and  dcetebian. 

SPRIMGFICLU.  ILU^Hw  Syeiagfteld,  Ctw  Lake  *  KocbcMef  Inter 
aiten  RailraMi  Comiiaay  w(U  laiac  bead*  lor  WOsaaa  id  Mcare  Ike  aid 

of  local  ^tll|,*CT  itM-t,..  Wolk  on  Ibe  road  it  prafrcHinK  rapMly  Md  ae«- 
rral  miles  of  grading  have  been  oompleted  oat  ef  Sadbalcr.    J.  Bs  Utdkk 

is  iirritidciit  and        E    llenienway,  treasurer. 

liKAM  I  E  I  ITY,  ll.l..-The  .Mion.  Ciranite  &  St.  Louis  Traction  (  oin- 
pany.  the  .Mton  tias  &  Ele^ric  Company,  the  Granite  Citv  Rjiit-*;iv  lines 
and  allied  ciiTiKirailons  in  Granite  City,  are  now  contrc];.-J  t:y  tlic  tjfett 
SI,  Louu  k  ^ubortkan  Railway  t'sm|Mny.  of  which  L.  C.  Hayitet,  of  Eait 

St  Louie,  it  gesoral  (iwnateT.  It  (a  aaid  that  a  new  tamrnbii  vbb  a 
capiial  o(  lM,ooivoa«  win  boM  the  iiadt  of  the  vaetona  eaifotMbM.  Tbe 
name*  «l  tbe  aptrallag  eomponiea  wHI  be  r«la,Md. 

PLORA.  IND.— A  company  bat  been  ongtaiicd  kcfc  I 
insLtll  a  medern  electric  liibt  and  water  wveba  planL  Tlw 
will  lile  articlct  of  ifieDf|iarelion  aiider  lha  aaana  of  <hg  Flora  Ufht  ft 
Water  Caaiptny. 

tOLlTMBITS,  IKD.— The  (  ilizens  Telephone  Company  it  contldertng 
the  construction  of  a  new  braticli  rxchange  at  East  C  il  in  Two 
pEmii..  sfr  being  connidereil,  one  being  to  extend  the  call  .-  t.  i)i<-  tuburh 
and  the  other  to  build  tfae  exchange,  on  which  cstimatet  are  being  nude 

HUNTINGTON.  1X1)  The  managenunt  of  Hivertide  Park  bat  foond 
it  can  secure  light  from  the  Huntington  Light  &  Fuel  Company  at  a 
figure  cheaper  (ban  it  can  h.indle  its  own  plains  sn<l  has  contracted 
with  tbe  company  for  between  joo  and  too  lamps  to  be  erected  in  River, 
side  Park  and  to  be  put  into  operation  as  soon  ss  poftsibte. 

IMlIANAI'Dl.lS,  IND.— The  Louwille  i  Ki-^n  Kn'*,.  f.er'ly 
bought  by  .Messrs.  Klllotl.  Fuavre  *  Gtle.  ..I  .li:.  ,ir.  1...  ;ik  t  a 
mortgage  for  ^,000,000  at  Ensnkfort.  Ky.  The  mortgage  provides  that 
not  more  tbMi  l^totooo  «ImII  b«  tpcnt  for  Ihe  cMcatitn  of  lha  tai4t 
for  iw«ity-tw«  nule*.    Worfc  on  the  cslauion  will  lOon  begin. 

LAl-AVETTE.  INIL— Tbe  Lifayctlc  Slteet  Railway  tompany.  which 
It  a  paitt  of  the  Ion  Wayne  it  Wobiuh  S'alUy  TtuiMm  Company,  has 
been  franted  a  friiRhito  for  dghty-tix  yean  le  operate  ear*  oa  ccnaia 
Mteali  by  ibe  Beard  of  PuUie  Worhe.  Tbe  intenirban  cnapinr 
eeeured  a  franchise  lor  lifiy  years  to  optratt  itt  can  in  the  city.  It  It 
■aid  thtl  the  latter  grant  wil:  assure  Ihe  imneiiale  buiUHng  af  lihe 
Lofanaport'Laiayctte  htancb  of  tlx:  road. 

XOBLESVILLE.  IND.— Tbe  Hamflton   Coonty   Teirpbane  roapany 

lias  been  orjjinizcd  10  o]Kratc  a  rural  telephone  line  in  Hamilton  Coonty. 
The  pl^n  11.  t<»  h.iv,  exchanges  in  the  small  towns  which  have  not  yet 
iM-en  wrve.1  Iiy  tele|.honc  companies,  with  headquarlers  in  this  city  and 
in  Slirri.lan.  Six  new  rsebanges  will  Ik-  put  in;  those  at  Hortonsville 
and  Eaglctown  to  be  tbe  first  coitatructcd.  i''letcb«r  /etaup,  of  Horiotst* 
trttl*.  ia  pretidcilL 
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here  bf  local  oaMMt  capilaluu.  It  ha*  a  capital  itock  o(  lioo.ooo, 
$i«,MM  paid  in.  •■d  hu  •  «a«h  band  M  twi  iv  wild  (be  city  guar- 
■aiMteC  to  BMrtcU  im  alto  ol  electric  railway  m  twelvt  uonilu. 
t.  F.  PariMr.  of  St.  LmI*,  lla.,  ii  iMcmlH  in  Hit  convur  tttd  «UI 
pitDhiMy  be  in  tot  pttaMtalL 

MUSCATINE,  lA.— nnrii  X  Schaeter  kai  pMMMMd  tar  •  fnncliiN 
far       «IectriG  iiilit  lad  powar  *n»em, 

SHENANDOAH.  lA.— Jeho  A.  SlaMery  m  raparMil  10  km  mmtewd 
^^oiNrollhw  iananat  in  Ctt  Hecuie  liilit  plant  Iww.  and  will  itlbaild 

BOON^  IA.~-TlK  power  plant  at  ibe  K«vtoQ  &  XmthwenierB  Kail 
road  Cmupany  will  ba  iaeaicd  at  Fitter,  add  wwk  an  tka  «anatracii«a 
of  liie  plant  will  bt^  wiibaiat  delar.  Tba  J.  &  White  CaaqMnr  •«) 
have  ebnrse  nf  tha  varfc. 

WICHITA.  KAN.— Tbc  WkUta  Caa,  Dcetric  Ught  h  ro**r  Com- 
paojt  hna  deeMcd  to  eoutruel  a  new  plant, 

DOWNS.  ICA)t.~C.  S.  DIttMn  b  eanlenplating  pulling  in  mi  elec- 
tric light  plant  here  far  hii  awn  ihc  and  for  Ihe  town.  A  plant  •( 
Miflclent  capacity  tn  Vcht  iha  town  woutd  ««*t  from  $14^000  t»  9ta,aaa. 

BCTCHISOX,  KAN.-'Th*  fonndatkM  la  iMim  laid  for  ihr  rower 
hauM  bullfling  f«r  th*  Pepplr's  Water.  U(fai  tt  tamn  Coispaay.  JhU 
plant  will  alaa  famiih  power  for  the  lloieWean  Intcnirhan  Bailway 
Cooipany. 

LAWRKMCE,  XAN^Bidt  arc  wanted  hf  H.  «.  Fair*,  lupcrinicn* 
drnt.  Haaiodi  Inatitwtc,  Lawrence,  for  ftimidiiBs  and  deliwcrinf  m  i«- 
qoind,  6v«  dectrie  aMien,  anKgatin*  ahnut  jj  hpb  wMb  traHrefmerfb 
etc.,  art  in  place  ready  i»  run. 

INnEPENDENCK.  KAN.-lt  ii  annMineed  that  A,  C  Stitch,  whh 
a  comtiany  uf  cipitalisti,  orgtoitt  a  company  for  tha  pntpaao  oi 
FTt'ctmg  an  clcciric  i%ht  plant.  The  dty  i»  twins  caovaatcd  for  cna- 
loinri*  and  the  plant  will  he  erected  at  once.  It  ic  to  com  rtout  fia.aao. 

I'ARSONS.  KAN— Tbe  rj>fs.ni«  Elecirfc  Li^  It  l'o»cr  Company  is 
l>l;inmnK  cxteniive  impraveiiiri<t«  and  addiliCM  tO  It*  plant  wiihin  a  iltnrt 
lime  which  »Ul  cost  about  Sji.uuo.  The  coaniany  will  add  l«  it*  equip* 
ment  nrvk  t>oiler>  and  dyiiam<^9  ^nd  put  In  tddkiaaal  awilehhoaidl,  trani- 
lormrrt.  «tcani  coniwctioBa,  etc. 

LE.XINCTON.  KY,— The  lexiinlon-WiitGltnter  UtMwrhan  Electric 
Railway  in  KcnMdqr  haa  iccurid  the  naeneaty  ilihM  of  way  and  will 
ptohably  btpin  watfc  an  the  new  liac  tblt 


liHELBYVILLE,  KY.— The  tawn  nf  Sbclhyvillc  hm  iranted  a  pf- 
year  tight  af  way  to  the  LaniaviOc  A  Eatiem  Electric  Railway  for  an 
intemrban  imi  i«  he  oaniplelcd  within  «nc  year.  A  line  lo  Eminence 
It  alto  to  be  conairweted. 

Morgan  CITV.  —  The  Motjcan  City  IniprciventLiic  i'om|iany  will 
iaerra&c  (lie  cap'ieiiy  uf  il»  plant  by  adiliiig  two  7$  kw  direct  current 
■lacltities   and   will   extend   its   line^.     Mugh    Vuuttg   is  pre«ident. 

Sol'TIl  I'AKIS,  MK  The  cilitcn*  of  ihi*  killaiir  have  de^iided  nut 
i<    huilO  a  municipal  elevirtc  liKlittitit  plaitl  at  prescnt- 

WKSTIIROOK.  MK.  The  Wenbrook  Kleclric  L%hl  ft  Power  Company 
i>  imiaUing  i»n  KKi-hp  toiary  ruiivrrtci •>  and  elker  nactaaiiy  aqidpaMnt 

I'i  I'urnivh  power   for  tbe  paper  mill. 

I!AN(;()K,  MK.  The  power  plant  of  the  Bodwell  Water  Fewer  Com- 
l>iiiy,  which  i*  ni>w  bHnR  r«*n»(rucled  at  Old  Town,  <«  ne^jrly  completed, 
.in^l  i*  expected  to  ii>:  m  .1  t-ation  in  a  few  week».  It  ^.lid  that  the 
pUiil  will  ItAve  a  cai«acily  of  j.woo  hp.  and  that  t;ii-  vtitrrnt  will  be 
timtumitied  to  this  city.  Tbe  diarler  of  il .  ^..^ipary  'i  ii  .  <  it  to  build 
tranamiit^ivii  liDcb  and  to  sell  }Kn«er  fur  ail  pui^o&ca  Eiituu^ltoul  I'enot^ 
»cot  County. 

.\L'(;UST.\.  MK.  -The  KcniU'bec  I.iithi  &  Heal  Company  i§  makinK 
extcntitc  improvements  lo  its  plant.  It  bas  just  in'iiallcd  a  7S0'hp  ate;im 
turbine,  direct  connected  tu  a  «,oo-kw  allernutinic-current  dynamo.  Three 
dynatnos  vf  .300-kw  capacity  each  are  tu  be  installed,  'llle  whole  system 
ii  to  he  changed  from  aingle  tu  three  phase,  separate  wires  to  be  used  fur 

tfeet  liibtlBi,  iaiidc  Hiaiiiii  and  power,  Tbe  company  uae«  both  water 
•ad  iteam  power.  It  fumiihca  drctriclly  for  A>i|(u<.ia,  Togus,  Hallowell 
end  GanBner. 

UECHANICS  FALLS.  Mi^-The  controllins  iotcrcU  of  tbe  M«h*n- 
ia  Falla  Water  li  Uphl  Company  ha*  been  purchaccd  by  Uhbcfy  k  Ding- 
ltr<  of  IxwiitoD.  Me.  The  new  nmnageoMnt  will  at  enee  aamaie  eon- 
ir'4.  Fowar  wU  he  auppUed  (ram  the  Deer  Rips  power  station  at  Au 
biirii,  the  prcaent  power  tiatlon  wUl  be  held  in  reserve  in  case  of  acci- 
•letlt.  Work  will  beftin  at  onee  on  the  iiiMallation  of  the  transiniseion 
Inie  from  .\ubum.  To  accommoiiatc  thi»  incrcu^d  dcnianH  on  their 
P*>«er.  Libhey  &  I'Sinj.'lry  have  contracted  with  the  (General  Electric  Com- 
r.inj  for  anotht  '  ur.:'  in  br  in*.talled  at  the  l»cer  Kjps  jH'wef  house  at 
^utvurn.  This  unit  will  be  of  1,500  b)>.  This  will  give  a  total  of  4.000 
-'^rvp. power,  with  space  for  the  innlallation  of  iwo  additional  units  when 
'*>iuired.  In  the  installation  of  this  new  unit  larger  wheels  will  tic 
^<*-<l-  At  Ibe  annual  ineetin«  of  the  Mechanics  l-alls  Water  ft  Elite  trie 
'•tkt  ft  Power  Company,  the  following  oftcers  were  elected:  Picaidcnt. 
'!  M.  Dbigley.  of  Lcwiaient  ircamrcr,  W.  &  Libbcy,  of  Lcwician;  cicrli, 
'      ParicharM.  of  Lewiatoo;  (Kreetor*.  H.  M.  Dingley.  W.  S.  Libbey. 

J   fi.  I'arkhurst,  Fred  G.  Cordon  unfl   H-yrry    \    Kil(;<-.-nn  b 

Huston,  mass,— TIw  city  of  Medford  has  granted  a  franchise  lo 
Ik*  IcMan  «»  LmmU 


Thr   !-:di«,n   Company  ii  rapidly  exteodisff  Itc 

uiiiv  iiirr.:i.hini;  .-..Jilitional  Hgbia  fbr  the  town. 


Electric  I.iitht   Comp.iny  is  planning 

|M>»iT  plimf.  M  be  located  st  Wi;i-.l.ill 

\ mil    ,r,-aiju,   Ji  the-  [.iw.-j  furi:;:.li--d 


GLKASO.VDALE.  MASS.— Tbe  town  of  Gleaiondale  U  now  liglilad  hy 
eleetrieiiy      The   currcDt   U   (umiibed   by   the  municipal  electric 

plan:   ol  H-jdson, 

WHITMAN.  .M.\SS 
■ervice  in   tllr   town.  I 

btit  alac  1  <•  many  Uuiiness  house*  and  re«i<lences. 

WESTI  H.r.li.  MASS.— George  Pcttiboae,  manager  i>i  tiie  municipal 
electric  ii^ht  -jr.d  power  plant,  has  recently  installed  a  jhp  motor  io 
Ibe  roacini'.        i|,  rf  Moore  &  Moore,  on  Crary  .\venue. 

AkMNi.roN.    .MA.SS.— At   a    town   m«rtin(  May   l|  F. 
Harry  HornblLwer  and  Franlilin  Wyman  were 
invesiigiir  111,    incition  of  municipal  lighting. 

HOLVUKK,  MASS.— J.  Lout*  I'eriins  will  operate  his  paper  mill  in 
South  llaiiicy  by  electricity.  A*  toon  •*  tbe  new  machinery  i*  in- 
stalled power  wilt  lie  fiirnislied  hy  the  llolyaha  Water  Campany  aa  aeon 

as  the  machinery  it  placed. 

OKAXGK.  MASS-  Th.  '1,,,,, 
the  cunstriiciion  uf  a  new  »ieani 
DcpO^  in  connection  with  the  water 

by  the  old  lirovc  Street  nation  is  iiiaile.|i«(c  j,i  iimcs  of  low   ^.n.  r 

HOI.VOKE,   M.\SS  — The  rjiiarterly   rei^rt  compiled  by   I)  K.  n- 

ney.  City  Auditor,  upon  the  hti«.ine.s  of  the  municipal  lighting  department 
far  the  qaniter  ending  IVbruary  »8.  «honed  an  increase  of  $7,657  over 
the  ««>rre«|Mmding  <iunrter  in  1905,  The  increase  in  receipts  (or  gn» 
wa*  Jj.jSft,  while  the  iiieresM'  in  electrii    l.^'il    in  S  power  was  $$,269. 

CRCAT  BARRl.VGTUN,  M,\SS  At  a  n.itm  meeting  of  the  fiic  dii. 
trirtft  wa*  voted  l»  mcind  the  vote  taken  at  the  annual  meeting,  to, 
appiOptlato  fjiSeO  for  Micct  lighting,  and  to  appropriate  J^.sji.so  in  it* 
place.  The  CiCat  Bbrrincion  Eleetrie  Ught  Company  has  agreed  to 
furoUh  09  Ji-ciP  incandcicaM  kaip*  at  fiLfo  per  lamp  per  year.  Saitead 
of  $ip.JS,  the  price  paid  lait  year, 

BOSTON.  MASS.— The  raitroad  caounMatieca  have  Iwoed  an  order 
aniboriitaf  the  Worcester  &  Blacksione  Vallay  Street  ftittway 
to  iMOe  addltioaal  «iock  to  the  amount  of  ti4*i,aeD,  At 
exnitinny  ha^  a  cai.ital  stock  of  only  $60,0001  The  new  atock  1*  10  h« 
>old  to  the  present  sfockhuMeis  at  $roo  a  chare,  thc  lUCOBK  tO  hO  dCVMcd 
to  reducing  the  floating  indebtedness. 

TAL  NTOX.  MASS.  The  County  (  ommiMlimMn  Of  Briilal  County 
will  receive  bid«  at  the  Cfmrt  House  in  Tauiitun,  until  lo.jo  a.  m.. 
May  j8.  (  >-  i  imishing  and  installing  the  eL  .  t  n  i^-hting  fixtures  in 
the  building  for  thc  registry  of  deeds  for  the  northern  district  of  BrialOl 
County.  Diawings  and  spedlications  may  be  seen  at  the  ofllae  Of  the 
t  ounty  Coromisiioners,  County  Court  House.  Taunton,  Masi. 

I  IM  I'LETON,  M.VSS. — The  citizens  voted  on  May  14  to  appropriate 
a  >um  not  to  exceed  $ij,.HM)  to  establish  an  electric  light  plant,  .^n  » 're- 
tric  light  committee  was  elected  consisting  of  Eugene  Lincoln.  1: 1  W  :ri- 
pleton;  f.  .\ylai«r  Sinttb,  of  lialdwinville,  and  Charles  H.  I.ealhe.  ot  t»tter 
River.  Thc  ptcaciM  plan  al  the  CMnmittae  ia  to  use  tbe  money  appro- 
priated to  eteet  pole*  and  atring  wires  through  the  town,  and  to  iiur- 
chat*  current  from  the  Gardner  Electric  Company,  o!  (".ii.inrr  .M 

GRAND  RAPIDS,  MICH.— The  Graral  Rapids  Uras.  Company  has 
imtallcd  «  aaa-hp  fat  prodneer  phnt  and  tcaerater,  and  about  po  elao 
trie  motor*. 

MEHFHtS,  MICH,— The  Village  Council  ha*  passed  an  ot  d:ri,,ni:,, 
grantmc  S.  D.  iMler,  of  Sandusky,  tbe  endutlvc  privilege  of  rgtabllsb- 
ing  and  mahitalainc  an  electric  light  and  italer  work*  gyatcm  In  tUt 
vittica, 

BAY  VIEW,  MICH,— Ike  cledric  lighting  pltnl  of  the  Bay  View 
Cwnp  Crwind  Aiaecteiian  will  probably  be  enlarged  In  the 
At  prcecnt  it  cnntiil*  of  a  ^s-kw  altcniator  wipplyiag  id  and  ji-cv 
dwlaf  tbo  mmaier  aeiaan. 

CONSTANTINE.  MICH,-Flan*  nnd  (pccileMlona  are  Mating  com. 
pletwa  and  Mda  will  aoan  he  aobed  far  lb*  caMimeHon  of  tbe  prepa*e4 
power  plant  on  St.  Jaet^h  Kivcr  at  CenManttatCk  for  H.  U  Marmialea 
II.  von  Schon.  af  Detioit,  ia  ibe  cndncar. 

ANN  ARBOR,  MICH.- Tke  Midiqinn  Slate  T^hane  Campany  hM 
been  awarded  a  conitaet  by  thc  baotd  of  ragMi*  far  the  tnatallatiw 
of  a  CMBpleie  tetephouc  »y*tm  for  thc  \ 
far  Ike  Stale  Vnlvereaty  at  Ann  Arbor. 

MUSKEGOK.  MICH— The  We.t  Michigan  Inlenirfaan 
■nnounecd  thai  Eastern  capitalists  have  agreed  to  funiak  tha  nwncy  for 
the  oonsiruction  of  the  eli'ctric  railway  from  iJii*  city  to  Hart,  Jamc* 
K.  ri(Kid,  of  Han.  is  intercdcd  in  tbe  proftCI. 

TK.WERSE  CITY.  MICH. — A  company  has  recently  been  organiinl 
in  lhi»  eily  for  the  pur|K>s«  of  furnishing  electric  ituwer.  The  company 
ha*  a  capita]  stock  of  $50,000  fully  subscribed.  The  officers  are  Daniel 
.1.  .Mhertson,  of  Kalaroaioo,  president:  William  II.  Thirly,  vice  presi- 
dent; William  H.  Umlor,  secretary,  and  Anton  W.   itarlak.  treasurer. 

LANSING,  MU  II.— The  Unsing  water  and  eleetrie  light  plant  (mu. 
nicipal)  has  recently  installed  a  circuit  of  alternating-eurreni  arc  lamps- 
It  will  put  in  a  sub-pumping  station  of  two  million  gallons  capacity  to 
l>e  run  by  an  electric  motor.  Tbe  phut  kai  alao  inti  in  the  l*n  of  * 
contract  of  deo  Mcmat  kmpa  far  glares    C.  P;  Dadge  i*  aapcrbi' 

tcndent. 

I'K.NT^\  AI'EK.  MICH.  -  T:-ie  I  Vie  M..<-guetIe  Power  (  1  rni-nnv  is  c-n 
Grueling  a  dam  and  power  house  on  the  Perc  Mar<iuette  River  about 
•S  mile*  caat  of  Fcntwalcr.    Tbe  plant  wken  eampleicd  win  tavc  a 
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cajiKity  of  ibout  3,000  hp.  The  cofnp«iiy  will  build  about  7$  mil««  of 
tr«n0mi»Mon  Unt,  aikJ  prop04rft  to  {urn»h  dcctridty  for  liRhtinf  utt! 
powrr  tf^  thf  various  t€-wns  through  w!i:ch  itf  IMsC*  CXICSd.  TkC  WOrk 
i(    'Aril    iii.iirr  mm  1         cxirvlrJ    Il<    Ik  «— f**«*  akoal  f)!!!!^!!*  I. 

J.  N.  Cotton,  of  IJart,   Mich..   i«  prciidcrt. 

NEW  t  LM.   MIN.N.    Thr  Minnctnti  OnWl 
lemplllct  m^tnUu^K  a  cctUial  CDcig;  sjr&Acia. 

STAYTON,   MINN.— CcorcE  H.  WoodcaM  Ml 
priic  Iclcpbiuie  <)wtcn  and  will  extend  It. 

HORAH,  MINN.— R.  D.  Sprerie,  of  CaMaoit,  to  nportrd  to  be  in- 
tCrMted  in  dcvclopinit  tbe  water  power  here  for  electrical  purpoaei. 

BOVEY,  MINN. — F.  McCOniaek,  of  iJtUutb,  bxn  Mbmiticd  a  prop^ 
Alofi  to  inatill  water  «oeh»  sad  an  electrk  light  plant  at  thia  place, 

STILLWATEJt,  MUm^^Bm  Wcatcrn  C«a  &  Invraimrnt  Cimpany,  of 
Cbicato.  ni.,  OWI10  of  ihc  local  electtic  light  plant,  ii  prrinring  to  develop 

power  "fi   Ihr   AppV  Uncr 

KUSII  CITV,   MINX. — .\n  election   will  be  held  10  vole  on  IMUing 

tor  dafciaptng  the  wtMr  fm*ii  prakikk  sh^  tisioook  The  cn- 
mm  Onwaea,  Buicb  tt  ISIitarr*  ft  81  XM. 
mjVODS.  Uimj-WiMk  Iw  a<«iica«i«  «(  auniw  Ifec  wire*  •!  lb« 


MAKKMO.  MIKNw— Tfe*  MMkiio  Gn  «  ^IcMrie  light 

It  flusalaf  cxtensire  alteraliMii  and  improreinen]*  in  Itt  lines  in  tbe 
blMlimi  Kction  of  the  city.  Tbe  company  i«  endeavoring  10  intereai 
Cbe  mrrchanit  in  electric  Bigns.  and  ba»  secured  the  aervices  of  an 
expert  10  wlicit  buuneaa  and  detign  tigna  for  protpeciive  patrona. 

ST.  PAUL,  MINN. -Tbe  IJniflo  Miniifjctiiring  r™pjny  baa  peti- 
tioned   tbe   city   to    ex'.tn.J    ili    tT,iriL:ni<:    fii    'IctrK    lii:t;t    arii    |:-3WCT  to 

include  the  wtateiB  half  of  tbe  city.  The  c(>n>p«ny  i*  ready  lu  agree  to 
fwnU  ctnUMUr  at  •  auidMBi  laic  •!  •  amu  pir  Inr-ktw  Cm-  mMm*  and 
14  MBto  par  Inr-lMw  lor  ImM         •  laMmm  dniii  •!  !>  per 

VTCKSBURG.  BIUB.— Ron.  Ottw  C.  CatOii^  hw  mlHiuwiil  far  • 
Inachise  10  operate  •  Mred  railway  In  fkii  citir.  A  MW  rwilUllj  i> 
kdng  organiied  br  Harry  K.  Johnson.  Frank  MarUhmi  mA  Ibe  Hrtinni 
■rotbCTt.    Tbe  company  alao  intend  to  build  a  new  power  plant. 

ST.  LOUIS,  MO.— Tbe  Sodeman  Hral  and  Power  Company,  of  St. 
Louia.  has  Aled  a  xtatement  with  tbe  Secretary  of  State  to  chow  it  bad 
increased  its  capital  stock  from  Iso.ooo  to  $too,(>oo,  all  llir  incrcaac  paid. 

ST  LOUIS,  MO— Tticmj!  B  r.irt.r  Suixrrlior  of  City  Urhtiog. 
liL.-.  L"  <  T'.  initl,i-'[  t/i-i1  h>  t'rif-  noaf  .l  vi  Tiibiic  Improvementa       ^'^eyi-rf  a 

I -Jtii  1  ri  Itt-ni:',  c    plan    i<>r   a   ^um^j'.ctc   rlcclrl^   *)lant    for    liRbttT^j;    Ibc  rntijr 

city 

GRAFTON,  MO.— The  Village  Council  baa  granted  L  T.  Westricb  a 

etcet  aiiA  o^rata  aa  alictrie  Ught  plant  la  tUa  fteea.  A 
kM  ton  ariBMHd  wM  •  «wftil  VMak  af  ftakaaa  ta  baild 


BOWtING  GBEEM.  MO— Aa  aiJhian  hia  batD  paiaad  by  tbe 
Council  grastliiff  tb*  FIbc  Cawatr  SbcMa  Ulbt  *  V*aw  Caaipaar  tbe 
right  to  erect.  maiBiaiB  and  «|iama      alaclrio  lifht  aaA  pvmtt  plaal 

Id  lbi>  city. 

UNCOLN.  NF.B.— The  Ciiiiens'  Street  Xaflwar  Comfmf  in- 
crease its  capital  stock  to  tioo.ooo. 

HAVELOCK.  NEK.-  P.  T.  McCere  has  been  granted  a  fraMMae  fcr 

the  erection  of  an  electric  lighting  plant  in  this  city. 

LINCOLN.  .VEB.— The  contract  for  the  new  llgbl  and  power  plant 
at  the  university  bos  b**eti  let  tn  nf«on  &  Lawrence.  Work  on  the  bttild- 
ing  will  begin   at  on'.c 

WEST  I'OIXT.  NEB.— ill.  Ir.,lr;,r;,!tent  Tr^Tiltorn:  Coni;.»ny,  a|i«fat> 
ing  a  telephone  sjrslem  around  I!(tn:rr  ml  Wi!.r.rr,  u.Ij  petiliOII  Iba 
City  Council  for  permiasion  ta  csijiblisli  au  ixcliu.;i|;<:  m  Lh;s  city. 

TECU.MSEH.  NEB.— Judge  S.  P.  Davidson  and  P.  II.  Hopkins  have 
been  appoinwd  by  the  Coiaiiicrcial  Club  to  prcpoic  to  (be  City  Council 
tbe  citjr  lar  $ia,aae  far  aa  tp-ta-4»»e 


CKAND  ISLAND.  NBSL— Tkc  Mitdwvi  Baelrig  Cawar.  •t  Saa- 
aat  Cii7,  Ho.,  ba*  aeearad  tba  eaotnet  ier  aamtraatag  die  water  wariM 
■ad  an  electric  Hchl  plant  for  Orand  laland,  Entlnccr,  W.  K.  Pal- 
awr,  Kanaaa  City,  Mo. 

SEARCHLIGHT.  NEV.— V\'  P  At^fll.  of  tbe  S«usU)|b|  Wcitens 
Telegraph  Company,  annoan^  r.  il  11  •  rn;,!  udtoa  efill  aoail  laillllWIM*  an 
the  electric  ;)owcr  p!ant  ;n   thU  district. 

EXETER.  N  n  A  ttcrii^r  haa  been  appointed  for  the  Elxcter,  Ilamp- 
Ion  &  Amesbury  Street  Railway  Company  on  petttMM  of  boodlMridcfa 
who  wished  to  foreclose  their  mortgagn.  Tbe  railway  ia  ■  patt  af  tbe 
New  Hampshire  Traction  Company's  tysient. 

NEWARK,  N.  }. — The  Sanitary  Ice  Company  faaf  stibtnitctd  a  propo- 
ailws  10  the  new  city  hall  cooiniiuianera  to  light  the  new  city  hall. 
The  vmfBf  agrR  M  laaiatt  a  fliM  at  a  caM  at  tibaaa  «ad  fanfak 
eoergy  for  tampa  and  aialora  for  the  b<dldinc  for  ■  panai  af  tea  yeaca  at 
five  cents  per  km  hour,  and  at  the  end  of  ten  years  to  turn  the  plant  OVCr 
to  the  city  (tre  cut 

RATON.  N.  .M.— The  Colorado  Telephone  Coinpany  has  recently  pur- 
chased a  lut  riti  Park  .\vcnue.  and  will  at  once  commence  tbe  erection 
oi  a  building  tu  be  tt«ed  lur  iu  pUst  and  offices.    The  plant  will  not 


pn'r  lie  enlarged  but  nvodcmly 

aLviut 

WILIJCTS  POINT.  N.  Y.— Bida  will  be  reoeived  imlil  June  tt  If 
Capt.  Gt  rue  ii.  Mc.Manua,  Conatrueiiog  QtianeriBaater,  U.  S.  A..  PL 
Tottrn,   lo^  imnlling  electric  light  fixtures  in  15  Iniildings  at  this  po«l. 

TmjV,  N.  V,  -The  United  Traction  C  ornpany  ti-.irchascj  the  fran- 
cbiae  which  was  recently  sold  at  aiKtiao,  to  coRiltuci  and  opcfMa  ta 
electric  railway  on  Homick  Street  frait  Biftaaaib  Siraat  ta  Iba  OtP  Baa, 
The  prioe  paid  waa  $598.25. 

LITTLE  FALLS.  N.  Y.-Tbe  HerUwr  County  Light  4  Power  CtMt. 
pany,  of  Little  Faila,  baa  entered  iate  a  aaairact  with  the  Utica  <Sm 
A  aieclrie  Caaipaor,  a{  Uiicai  le  ptwrim 
ibe  lalahaBia  cbanpe  le  be  |ia<aea  yaarlp. 

SAYVILLE.  N.  Y  — The  StyvUle  KleeKk  Cam/MV  i* 

iug  iu  tines  to  Great  Kiver.  aad  wOl  |||bl  a  ■nadirr  af  Ibe  caaatrr  Met 
Amet^  in  th.tt  »cciion.  It  ia  stated  that  tbe  company  will  also  inauO 
electric  lamps  in   and  around  the  Oafcdale  aiatioo. 

niNGflA.MTON,  .%■  Y-  — Ald^rmar.  Bromley  baa  ann  i,iii<r.i  thai  work 
»ill  ■.jcn  Sfgiti  un  !lir  plans  frr  tlic  municipal  electric  li^htjng  planL 
It  i6  planned  to  have  the  plant  rr-dy  for  np^-rsti-jn  .*hi-r.  l!.r  Uffhtiwf 
contract   expirea   with    tb--    Itir.Bhamtcn    Light,    Heat    At    Tovci    (  cirp.ar.y. 

BUFFALO,  N.  Y. — It  ia  announced  that  the  contra)  ui  the  ButiaJa 
Soalliem  Railwap  COaiiany,  which  operates  tbe  Buffalo.  Hamburg  k 
Aorara  Qeetrle  Bailttajr  and  Bnfltlo,  Ga^dcBeillc  k  Ebcaoer  Electric 
BaUwajr.  baa  paaaad  inia  banda  «f  acw  iaiareata>  It  ia  laid  that  tbe  aea 
nunaaeaKiit  will  ealend  the  read  ta  Seat  Atoara  in  the  amr  fataiik 
and   make   other  improTCnent*. 

ROCHESTER,  N.  Y.~A  coniract  fcae  been  aiada  tAarebr  J.  C 

White  (I  Compeoy,  of  New  Vurfc,  N.  V..  arc  to  build  a  new  high  speed 
interurban  line,  costing  Sj.ooo.ooo,  between  Rocbestcr  and  Lock- 
pon  for  a  syndicate  represented  by  Frrderie  .\icholU,  E.  K  Wncii  acd 
Sir  Henry  M.  Pollatt,  of  Toionto  The  contract  co^i-ii  Hit-  emirr  c:n 
atruction,  inclusive  of  track,  overhead  work,  distribution  and  live  sab- 

The  fiilit  of  way  tHU  he  gnded  fir 
«f  only  •  aingle  tadt  ia  piaeMad 
far  ia  the  lailiai  eantraet  Elacirlehp  will  he  aicured  tnm  the  Oaiefie 
Paw  Ceawaar,  at  Hl^ata.    Wark  vrill  he  caucnccrf  taaiadialely. 

NEW  YORK,  N.  Y,— After  four  years  of  fighUng  before  tbe  Board 
of  Aldermen  and  the  Board  of  Estimate,  tbe  New  York  t  Port  Cheater 
Railroad  C^imt^any  Has  s«^i!red  a  franchise  for  an  electric  railroad  ia 
the  Broni  I  iif  i  ii  (  lirsi. -  Riiad  is  to  pay  the  city  M.ooo  a  year  lor 
the  firat  five  yeara  after  the  signing  of  the  contract;  then  fij.ooo  a 

year  for  the  ncKt  Im  pearib  aad  tbea  iHiaaa  a  pear  lor  the  neat  U- 
teen  yeae^  Fraai  tbe  date  of  the  rBinanatimiat  af  the  operetiea  af 
any  part  af  Ike  itiliead  until  tbe  end  af  the  Stat  fitfe  yeara  af  the 
grant  tte  wnapany  k>  to  pay  an  additional  Bra  at  five  and  faur-MMlia 

cents  per  annum  per  linrat  ft  it  .-.(  h-m^Ic  track  within  the  present  bodii- 
dariea  of  the  *-ity  ot  .Vca  S  o:1*,  ami  fur  the  next  aucceeding  five  years 
on  additional  subi  of  t  ;  to  ctrnth  per  annum  per  linear  foot  of  iinr^r 
track,  and  for  Ibe  next  succeeding  fifteen  years  an  additiotut  -.uiii  "t 
da  cents  per  linear  foot.  The  term  of  the  ((ancbtae  ia  twenty  live  years, 
with  a  praeWea.  an  a  laadjaatateat  «f  pcie^  far  a  reaewil  af  twcair 


MOREIIEAU,  N.  V. — The  city  is  considering  tbe  question  of  install" 
Ing  a  ijo-kw  unit  in  the  maoidpal  aiectric  ptaul,  to  furnish  electricity  far 
a  dap  pancr  drenit. 

STKUBEWVILLE,  OHIO.— Tbe  boaid  of  education  baa  decided  I* 
laatill  aa  eleefrie  llghtiag  plant  la  Oe  new  high  tduwl  baiidiac  The 
aalfit  irill  iachidc  a  4«-hp  cnpuc  aad  a  »$4m  aenerMer. 

aNaNNATI,  OHIO,^The  eillafe  af  St.  BatMrd  hm  ttmi  Iftwe 

honA  for  Ibe  purpoae  of  inatalKnc  additional  maebinerp  lit  the  tnuaiei- 

pal  electric  ligbt  plant.     Geo,  £.  Schroder  is  village  clerk, 

YOUNGSTOWN,  OHIO.— F.  A.  lUeicber  and  ChflatO}>ber  Deibel.  af 
ible  dlpt  have  pnrehaaed  a  tract  af  land  an  Waal  Bagnhiim  Street  aad 
propaee  to  erect  ea  indcpeadcm  dleelric  Hfbt  aad  poercr  0uit. 

OBEKLIN.  OHIO.— The  Oberlin  Gas  S  Elrclric  Company  has  declirei 
a  diridend  o(  4  per  cent  on  preferred  clock.  The  buaineaa  of  the 
la  fiawiat  ao  rapldip  that  it  ha*  Jaat  plaaed  caBtraela  far 
la  daubfc  itf 


TOLBOO,  OBlO/^Tba  TiOwaaae  Onwlp  Tfteftawi  I 
g«ickaa«d  bp  tbe  tyndlciM  hiidad  bp  Jama  &,  trMtf  af  Teled^  Ibc 
1  it»  capital  ftoek  aa4  bonded  indtMedacea  l»  •siMa* 


EATOM.  CmO^Jht  DwMn  t 
tiadni  far  tba  parebaw  af  Ae  lalan  KlacMie 

and  apema  tbe  llghdat  piMt  ItaM  Ala. 
ASXmX,  OmOW'  Mmaa  Dpar,  at 


heatiap  plant  la  be  plaecd  in  the  Jail 
and  paacr  flir  an  the  countp  baBdiapa, 

POBTSHOUTH,  OHIO— The 
<>  plaaainc  10  Inilall  a  iw 

aiu!  oihrr  iniptoveinents  al  a  cect  af  Kai 
to   be   placed    at    nnce   and  tbC 
latter  part  of  Seplcmbtr. 
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•cm  t  ffihAlw  to  H 
CLEVELAMO;  OHIO.— Ttt  fm^fm 
' ;  lir  a*  »M>on4  nMHigiw  t»  to 


Gmn,  b  nwlcavDring  M 
qratoB  ia  HMkim. 


OSCAWAMt.  OHIO^Iht  XMinrar*  Uaelrie  I4|bt  t 

ftoy  ku  citend  A.  J.  Lym,  praiuCBi;  Adoltih  Franks 
J.  G.   Roamtliat.  KcrcUry;  tad  M.  Miller,  ucuurcr.  Thi 
pUlIt  to  nuke  •omc  uaportant  improveiiMnU  to  il<  •jrstemi. 

FREMONT,  OHIO.— The    Frnaoat-Yarru   Companr.    opcruisg  *n 

$75.orjo  to  secure  .1  bon.1  i»sur  i>i  liltc  .ii;ir»unt.  Ibr  ^trucr-rji  arc  to  be 
uMd  In  rxtCMioni  to  tbe  fowa  ititioiu  It  »  lUted  that  the  plant 
fw«  to  ■       tottiwUo  rwd  ■•  b*  built  <mm  Pmmmk  t» 


CmCnmATI,  OHIO— n*  rinriniitH  Ot»  t  Electric  Compaqy  b 
ncgMbllBK  with  «bc  (itr  •■dNfWa  M  mmn  •  new  li(htiii«  caoiMBt 
with  tke  city,  and  M  feMMll  new  arc  lamia  bavinc  so  per  cmt  bi(h«r 
candle  power 'tban  IfeMK  amr  in  uac.  1'be  conpaay  has  arran«»d  to 
initall  tbe  ntw  lamp*  on  one  circuit  and  tbe  dtjr  wltl  inreatifatr  the 
oompaayi  daina  for  superiority  for  ibcM  lanaps. 

TIFFIN,  OHIO.-TIif  ronv:i!ii!.ilH  r.ls  S  FtrtCic  Ccnnar.y  ill  I  !he 
TiSin  K.'lii'in  F-lrcrric  Kl LintiTiiCinK  Lumjiany  have  Auhiiiiltfd  i(irn:ic»l  liirli 
eacb  for  iUnminatiag  a  different  portion  of  Ibc  ctljr.  Ibcy  proposed  to 
faraMb  «i|tiv  i,«oo  e*ndl»|W«Mr  Imp*  for  ten  yari  t^  t7S  PC  iMMb 
•Ulllaaal  Ump>  at  $70  each  or  aiMier  a  five  year  contract  at  $77.  ;o 
a-i<t  $7 J  50  rcHMCtlrelf.    Tbt  city  his  rejected  the  hid!i 

CINCINNATI,  OHIO.— Tbe  (tocVholder*  of  tbe  Cmcionati  C,t,  & 
Etaclric  CAnpany  wlU  iMM  |aaa  f  pim  w  Ih*  tmnMnm  «t  leaf 
{*(  tbe  property  to  tt«  CvtMNlHaMd  Gia  A  Otctrk  CMfMjr  • 
Cmranieo  dlvMtnd  bMil.  Tke  new  company  has  deposited  tl-HWjMW 
fwrantee  for  payncat  «f  <ti*id«Mb  and  }«,oao,ooo.  which  «llt  b*  et- 
PMdad  in  iapwwete  to  ibe  rrqpertir  dnriag  Ih*  neiit  five  kwk. 

MVAN.  OHIO^-Ctawd  Ibntnir  E.  X.  Dmvir,  •!  tbe  TttMa  * 

Indiana  Railway  Company  haa  labmitted  a  propositioa  to  tbe  dly  to  fur- 
nish energy  for  commercial  lamps  at  cents  per  unit,  and  for  street 
hmps  sf  $33  per  year,  tbe  dty  to  instn!!,  own  and  mainriir.  If*  linei; 
.ind  lamps.  Tbe  dty  is  eoflaidetnii:  a  pro;iOkilioti  to  i*vur  $30,000  worth 
of  bonds  (or  the  parpoae  vf  inalallinc  an  electric  lifhl  plant  in  tbe  water 
«Md»  i/tm,  bat  lUc  «ai  Mt  b*  famd  apM  tiaill  Mm  athtr  am 
be  bivMll|ited( 

TOI.RDO,     OHIO— J.     N,     Gardner,     preiident    of    the    Gardner  Caa- 

attiKlion  Company,  which  is  now  in  cbarse  of  tbe  fljianelnc  and  cob- 
a(  ttt  fNfaMd  (a— biaarti  IMeda  ft  Damn  Sbort  liaa,  tea 
fima  Snrapc  and  My*  be  hi*  taMcMcd  Eafvpcan  citiiMBile  la 

of  $4,000,000  of  booda  necesaary  10  build  iIk  road.  Can> 
work  on  tbe  line  will  be  started  again  (tit*  Fait  The  ptnpo- 
sition  eontM«;>t»tf9  a  toad  acrow  We»1erti  Ohio  from  Toleda  to  c:in- 
cinnati  by  the  way  of  the  weitem  tier  of  crjiantiea.  The  projex-l  hn» 
l»cco  talked  6f  for  tvsic  yciri,  and  a  tmail  amount  of  work  baa  been 
done  between  Napoleon  and  Deeance. 

FREDERICK,  OKLA.— The  new  elccttic  ti(blin|  plant  has  been  com- 
pleted and  is  now  in  operation. 

COTTAGE  CITY,  ORE— Th?  Willatneiif  Valley  Company  hu.  p^ti'- 
tioned  City  Council  for  s  thiny  year  electiic  light  francbi»r. 

DAYTON.  OKb" — The  citiient  of  thu  village  «rt  c.;i!lli.<trnig  the  |iic>- 
tion  of  conttructin^  an  electric  lighting  Jtlnnt, 

FOKTLJiND,  ORE. — Tbe  Coundi  bas  repotted  favorably  »n  tiie  or- 
dinance granting  the  American  Inrestment  Company  a  franchise  to  con- 
strue*, maintain  ud  operate  •teaoi  pipes.  e«td  air '  pipes,  wim  and 
far  (ht  tuaeiiilrtiiB  ad  hiat,  pamtt  aaJ  Hiht.  and  ta.  operaia 
■;  «ait  «f  glial  jrapaicd  b  Vsaa,aaa. 


OONNELLSVILLE.  PA.— Tbe  Qty  Coundi  hss  awi 
for  the  installation  of  an  electric  Crc  alarm  system. 

LOCK  IIAVKN,  r.A  -  The  Locit  Uaven  Electric  Light  A  Power  Com- 
pa£iy  i^  makiriK  rxtrnjivr  arjdiiiotn  tu  its  plant,  .nntl  whfn  comflet^  will 
eslsbluh   a  day   power  circuit. 

*WLKESK\KKh.   1 A  — .\   r.,»    electric  plant  has  recently  been  la- 

Mslled  in  the  plant  cf  the  H.iiar^  Ro[.c  Wacb*  ftf  Hw  pBIV*ia  af 
operating  tiie  machinery  by  elccUKity. 

BOONEVlLLf  ,   I'A     The  Sugar  Valley  Teleph  r.e  r.i=„rany  hav 
plied  for  a  charter,  and  has  ordered  materialt  to  construct  a  telephone 
line  from  Tylertvllle  to  the  county  seat. 

KENNETT.  PA.— New  York  cnpifaliin  have  ««:ur»d  a  controUint  In- 
terest In  ibc  Wliiie  Clay  rrrcU  -ni-ly  LoT:i;i.iry,  which  operate*  the 
electric  lamp*  in  Kenncit  aiui  vicinity,  witii  jk^wtcj  houses  in  this  city 
and  at  Roardale.  Del. 

rovjJFr.I.SVTI  T.F  P\  Tn.i  !•."«■  dij!-M4  ha»T  been  approved  by 
tl-c  Governor  irr  thi  We.it  I'enn  Kai]«Dy!  Company  The  charters  eo«r 
Gallstin  ATcnue  and  Broadway,  Unkintown,  and  will  open  tbe  way  for 
aaai«  Haaa  iar  Mt*  W<«t  Itaa  trtum^  Ibe  taaipaay  wOl  aik  tot  fian- 
abbia  froai  Vnbntowa  at  aack  Ht  GillBtia  Amwit  Vat  la  tfaiaalawa 
arm  be  used  to  build  a  line  «■  leiieaclac  Ma.  4  and  tbit  iMnllr,  itbik 
tba  Broadway  charter  will  bt  Bicd  IV  coancct  Brownenlk  and  Uotoo- 
ta«n  by  an  eiecttle  line. 


■ATBSBUaOt  &  Ci— Tbe  aianicipal  etectrk  IW 
been  in  opcniliM  cfilttecn  months,  it  giving  entire 

prove-d  more  than  srlf-fustaininif, 

WAUiALLA,   S.    C— Frank   Head,   repreaentiBg  a«i4  ft  Onapanr. 

ad  LaaMlla.  Kf^  baa  patibawd  tba  talitt  iiait  t(  t*5«tta 
af  dH  OtHNt  Wanr.        ft  Viaar  Otof^  af  iM(  dir.  Ht 
"  a  dettila  fancy  ta  fit  taarat  la  Soatt  CbfaMai.  Tha 
Hit  wai  anda  by  Ibgw  JaMt  Tbaainaa  mi  taMMbte*. 

GREENVILI.E,  S.  C.~Owing  to  the  electric  power  plant  of  tbe  An- 
derson Water,  Light  k  Power  Company,  locat<<d  at  Portmaa,  t  mile* 

frmn  Andetion.  S.  C,  b*in«  damaged  by  fire  resulliEg  from  a  tw!t  of 

lilchtnir,K,   the  cotton  Ii:ill5  and  other  industrial  plants  wl  ici;  were  op-crated 

with  power  from  the  plant  were  foteed  to  shut  down  temporarily,  but 
gMtt  af  Ibaaa  taU  ba  Ma  «a  taaaaw  opsraUotis  at  ooecb  awii^naii 
t»t  paiw  bavbw  ba«a  aadt  arik  aaaHlirv  pliat*  in  the  «ii|p>  Sttaat 
lad  iaraadiiinni  iuafa  are  beinv  aaifKcd  la  Aadenoa  Iknm  Iba  eiai- 
»aay'a  aagilHaiy  Mailaa  lecMed  la  tba  dty. 

KERRC  S.  D.-T1ve  City  Councfl  kaa  (laated  a  traaddw  ta  Moah 
Nanbaaha,  of  lUt  city,  snd  Frank  IMwr.  nf  Fart  Vtmt,  S.  D»  (» 
operate  a  street  railway  In  this  titr- 

ATHENS.  TENN.— The  Aliwna  Eteeifia  Ugbl  Oaavaay  li  fc^Mhw 
to  mskc  an  adilition  to  ita  power  bouac, 

SPARTA.  TENN.— The  GaiDCiboro  Triephooe  Company  will  iaaue 
bonds  to  the  amount  of  $100-000  fur  extensions  and  inqnOTemenH  to  ita 
wyttaa.    Joel  M.  Anderson  Is  general  manager. 

SALT  LAKE  CITY,  TTAH.— The  principal  li,ilding<  nf  the  Mtirmoo 
Church  in  tlie  LIln.S  l-iKt'-t  *t  K;iL"wiiy  Coni;Tai:y  are  to  \ir  talrrn  over  by 
a  $35,000.0000  corporation  composed  of  English  and  American  capitalists- 

It  will  be  haava  at  tke  laHf  MWiaiala  CaaeeHdMcd  SaHfoad 
It  la  iaid  Aat  the  new  ae^peqr  «dl  aim  attain  iba  Ondea 
■aatMOT'  It  h  aim  iannaiiriil  tbal  iba  Mk  lake  ft  Laa  Aaatia 

ahtmsb  yiapesty,  be*  been  aald  in  a  taaal  «|adkale  Ibr 

SOXUNCTON,  VT.— The  city  treasurer  bai  h«ea  autkoriaed'lo  adl 

oa  June  15.  $171,000  bonds,  of  which  $39,000  are  for  impcovemeots  to 

the  electric  light  plant. 

FT.  F.THAN  AM.FN.  VT— Bids  will  be  reccivnS  nnlil  Jinn-  1;  by 
Cart,   W.   t,   ^  o',e,   Con.ttruction   Qusrlermaster.   V.   ^.   ,\  ,  Burliniiton, 

for  fujotWitstg  and  iti.ul.n^K  electric  fi3tttlfe>  and  fcrtvlce  connections 
in   Administrstion   building    at    Ft,    Kthan  .Mien, 

MANASSAS.  VA.— Tile  dtiaens  hare  voted  to  Issue  booda  for  $30,000 
for 


UOBKONDk  VA^tb*  laist  po.«r  piaal  af  At 
ft  Vtwar  rnaiiiaiy  aa  Iba  upper  Af^aainllaK  ftiier  i»  aiaily 
and  b  ea^caicd  la  be  la  opcmiaa  by  Jaaa  ij  at  iba 

SPOKAMt.  WASa-^  braiidb  ttw  •!  te^dtaat  ft 

line  is  |)m)w,Hd. 

SEATTLE,  WASH.— H.  f.  Grant, 
pany,  write*  that  Stone  k  Webster,  of 
cbarjtc  of  the  imprnve-iDMrti  eoattmplated. 

MIRTH  VAKlXfA,  WASH.— J.  C.  Brooker,  City  Clerk,  writes  that 
tficte  it  talk  of  callinjc  a  ipedal  election  tbia  summer  to  vote  an  tte 
quejtion  rf  cotKtriiciin^  wjiter  works  and  an  electric  light  pliab  bat 
nothinu  dc&nitc  haa   yet  been  done.     A.   H,  Nicol.  City  Engr. 

SU.VNYSIDE.  WASH  — H  \V.  Turner.  Tc,«n  OrV,  writes  tbal  bids 
have  not  yet  been  asked  for  the  proposed  water  works  and  electric  light 
plaai,  M  aait  fitkaae.  Tba  wiaaalma  (tiiiKi  «f  W.  Bi.  MtidgaMa, 
W.  B.  Oaad  tad  WNIka  mwbgicb.   EB«faiair.  Fftf.  a  L.  WtHcr, 


WATBSfOUk,  wnb-Tht  Wattrferd  MUtat 
awMrlil  tad  hia  aiarMd  iba  «arb  af 
la  aapfty  Iba  «lllbae  «f  Waiarieed  «t 

HAIOLTOir,  OMT.^1!lM  1 
boibieM  by  ttt  bomiai  af  lit 

RHIT  SASKATCBBWAM.  CAN.— O.  H.  H^Mia  bat  ratdvad  a  ii- 
year  fraaAbe  ftoai  tba  tvm  to  Nth*  dk*  itrict  aad  Mpply  power.  He 

will  abortly  commence  tbe  erection  of  a  plant. 

OTTAWA,  ONTr— The  Bell  Telepboac  Company  has  oScrcd  to  9$r 
the  dty  H*"  anaaapy  far  a  pftt  anieaaten  af  iia  iiaaiMte  aad 
offm  bailatii  laltpboait  far  t*t  aad  laddaaea  Ickihewea  far  tai 

EUGENIA,  ONT.— Rottaa  ft  Emmi.  of  St.  Catherines,  Ont..  have  tbt 
contract  far  Me  Mnacl  aaaiHaillaa  ia  canncetiga  with  the  yitpeead 
power  pliM  Af  At  Geonlaa  Bay  Fawtr  Ctipiay.  Otbtr  ataliatl^ 
bids  for  which  will  be  called  far  HbatMyt  Inchidt  Mtn  feet  at  JitiaUM 
pipe,  dam,  embankment  and  power  bawt  ttaalfaeilik    Eailaecr,  JL 

von  Schon,  of  Detroit,  Mich. 

WINNIPEG.  MAN,— The  Fire,  Water  and  U|bt  Coawiittee  has  with- 
drawn Its  call  for  tenders  f-r  electric  generating  apparatus  for  tbe  h^ 
service  water  works  (htlj  for  wbiib  were  10  have  been  opened  oa 
Jtme  4)  having  made  other  arrangemenU  for  seeuring  electric  power. 

SIOAUD.  QVF-.  The  Town  Council  it  oaaiidirtalf  a  pnytaiMa  ttt 
Iba  ttactiga  of  an  dtctrie  U(ht  pitm. 
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THE  STA.NDARIJ  EI.F.CTRIC  SfPHLY  COMrANY  btt  bmt  or- 
giniieA  at  I  li.iilr.t^r,  N  C,  and  liougbt  OUC  the  «t(X:k  of  the  Suad- 
ard  Ei.  ciric  ( 

THE  CHARLOlTKiOWN  tl.txiRlC  TRANSIT  POWXR  COM- 
PANY ha6  AppliMl  (or  incorporation  with  B  MpMll  4f  tS4«ttM  tfl  Hftjr 
on  a  i^ncral  electrical  aupply  I>uslnc6a, 

HUE  ELECTRICAr,  CONSTRUCTION  COMI'AXV.  o<  U)nd««. 
OM.1  Iim  ap]>1ied  for  incarporation,  oilb  »  rapiial  uf  Sioo.ooo.  The 
*IJ*ct       liic  camiianjr  |j  tn  tnsnafictaic  electric  ugiu.  etc. 

tttS  CUMBERLAND  IwUiU  *  COLONIZATION  COMFAMY,  of 
RwB*.  Ci.,  kM  been  faaearpmaterf  J.  R.  Dcil  ami  Mhen,  i»  ti«^ 
la  vniaas  linee  of  bawofM,  ipdndlnr  lb*  teocradBi  mi  triiiiiwMnii  «f 
OiMtrk  power. 

TRK  NATIONAL  AMERICAN  TELSPHOKE  OOHPANV,  at  CM. 

euro.  lit .        t-'i-i'i  mi-nriMirated  with  a  Mfltal  Moek  vf  |iie««>  ter  tfe* 

(.,:ri.,:-.  .:i  T  1 ,1 f .It I uf in s  •..■iepbone»,  ciG:   Tie  InMrpwUen  m*  W.  R. 

1x0,  <>.  i  .  .Sieyer  ami   f.  U 

THK  IC.XITER  .\P1'I.I \N(  i  ''\\i>.\'-.\.  ,1  i  li.dind.  Ohio,  hu 
been  iac»t|)oraU'd  C.  W.  iluni.  VV.  t  .  Ilinc,  K.  W.  Uiae.  Q. 
Kauulher  and  W.  W.  Tiriruine,  »>th  a  capital  tUMk  9t  ttaiM*.  Tie 
conmany  vill  maaiiflcturc  ignition  devtcet. 

ZOIlFX  &  MAKIN  ELECIRU:  MANUFACTURING  COMPANY,  of 
Jobniiuwo,  ]■«.,  bM  been  cbarimcd  with  a  ca|iiuj  (tack  of  )io,ikio.  The 
IMqioie  e(  Ike  aanpiajr  a  t»  nunuiwtnre  mlitiif*  laapf.  Tk«  4I1m»- 
•art  are  Jehn  Zefee],  Cwl  A.  Zbbel  aad  Alvit  O.  MaUn. 

TUB  STANDARD  ELECTRIC  ACCUMUI^ATOR  COMFANV,  of  New 
ScwHwIcfc,  N,  J.,  ka«  been  incorporated  witb  a  npitai  flocV  of  $1,500,000. 
The  incorporator*  ut  Ed«»f  T.  li.ircalow,  Frank  R.  jonei  aiul  Retard 
Alorris.     TUc  C0fn(>any  will  nianuf.icture  and  deal  in  electric  appllatMeeb 

THF.  ML'LLER  POROUS  PLATIC  ACCUMCLATOR  COMPANY,  of 
New  York.  \.  Y,.  has  beni  inct^rpvrutcd  with  a  capital  stock  of  15,000. 
The  company  propose  to  ownvfacture  ckctiM  ilstracc  iMiMrka.  Tbe 
directors  are  Frank  AMaMa^  of  Mi.  Veiaoii:  Albert  Utillar  ind  J.  F. 
Joyce,  of  .Vr»  York. 

THE  ISANNER  ELECTRIC  COMPANY,  of  YounK»ii.wit,  O,,  ba« 
fceenllir  tlrttt4   Ihc  faltowiiic  oawcta;   W.   H.   Can,  prcaidcM;   C  F. 

Ceaki  viac-preiident:  N.  L.  Warii,  iMNHv  m4  mmmii  O.  U.  Ow- 
««d7,  ircaaurrr.    A  dividend  af  •  per  «tm  on  ««mM  add  ifnhttti 

stock  »a»  ordered  payable  quartetly.  During  the  yf*r  J«fct  endeii  730,000 
tDcande«cent  lampA  were  Dtanufacturi-d.  'I'bia  year  the  outpMt  will  be  a 
t.ooo.txKt  lamps.  The  comfafiv  H  nr^w  i!"itip  r f  i !  ,ni  nn  Market 
Sirert,  wlirrr  it  baa  a  nvjuii  m.^j^'  '.  tu:jLity. 

THF,  ENAMELED  PIPE  &  ENtHNEERIMi  CO.Vli'AKV,  ot  Cleve- 
land, O.,  have  been  iiKorporntrd  with  $jo,oixi  capital  vtocit,  Incorpora- 
lort  ajc:  K.  F.  Nailler,  D.  U.  Self,  }.  U.  Looker,  N,  O.  Mather  and  Oa- 
bortm.  Eigair.  The  coagpaay  will  Bianufaetura  an  enamel  wbleb  •<  b 
cWMd  hr  ha  lavenleri  1HII  pteveat  eleetoolytia  and  wbieb  1»  the  It>- 
vtnliea  of  R.  Nailler  an  electrician  of  ihi»  city,  and  P.  P.  Summers, 
of  OdMhihl,  patentees  of  the  system.  The  plant  tot  dw  oianutactore 
of  the  enameled  pipe,  pumps  and  fittings  whicli  the  company  vill  put  out 
will  be  liicated  in  Cleveland.  The  company  will  also  do  a  Kcneral  engi- 
neering, dcaignint,  coaaoJunc  and  cunattttcling  bKuneu  and  now  has 
iwo  litfe  caMiaeU  tor  mumg  aiBekiiierjr  la  the  Wot. 


Legal, 


NF,\V  YORK  TELEPHONES.— Commissioner  Elli«n  of  the  licparlmeni 
I'f  Water  Supply,  fJas  and  Electricity  in  behalf  of  the  New  York  Electric 
Line*  Company,  ooe  of  the  tubaidiary  companies  of  the  Great  EaMcro 
Tdepbrnc  Cwfiiay«  bm  been  wiwd  witb  •  wril  of  inidniMii  to  coai|iel 
ftiai  to  liaii*  «  pengll  la  b««lii  die  caaatruellM  of  Ita  cendiifi  ayatcn, 

tinder  a  franchise  granted  to  the  company  in  tflSj  by  Ihc  Board  of  Alder- 
men, 1  he  company  is  represented  by  ex-Oiief  Justice  Alton  B,  Parker, 
assisted  by  Charlea  W.  Dayton,  J.  Aspinwall  llod^  Frank  B.  Vermdye. 
I  raccy  C,  Becker,  of  Buffalv,  and  the  firm  uf  Black,  Olcuti.  timber  & 
tlonynife,  of  thi«  city.  The  Electric  Lines  Company  alleges  that  it  baa 
never  ceased  10  do  business,  and  tliut  Uurini:  the  time  rmnplalnnl  ol  by 
the  lolciiiionc  intcresK  opposing  the  grant  of  the  permit  the  COCBpaay  twaa 
aetne; 


Obituary. 


MR-  W.  T.  BO  ecu  EL  I.E.— We  regret  to  note  the  death  of  Mr. 
William  T.  Boiicbelte.  a»aistant  to  the  president  of  the  New  York  Tele- 
phone Company,  at  bis  home  in  Crccnwicb,  Conn.,  on  May  19,  lie 
•DUttd  iha  a*f  vie*  of  ibc  <oav«*r  in  iM*  and  Mi  eooiMelion  taMli  il 
Motimad  Meodily  for  *e  fan.  l^ir  ly  xear*  be  wag  In  tbe  exentUtra 
ofllee  ■<  confidential  stv^telary  and  3Hi»t,'int  to  Pri-sident  Culler,  in 
which  capacities  he  won  universal  esteem  by  his  devotion  to  duly  and 
bit  personal  ch>racleriitic<.  The  (luieral  to,.k  pla«s  On  ibe  altcnMMD 
of  May  3J  at  Creenwich.  Mhen  the  executive  ufli^a  ol  tbe  oampaBy 
were  cloacd  as  a  nark  of  rrspvct  to  kit  mroioty. 


FR.XNK  1'.  LllKSTHi;,  r  Ikiwling  tireen,  Mo.,  manager  of  the  Wo.>J 
Company  lidvl  i  i  i  Mrii|i..r,i  las  tetignrd  and  bat  been  succeeded  by 
W.  II.  Wallace 

MR.  A,  M.  III'NT  is  sevrctary  nf  tbe  Uto  Fraociaco  Cittxeu'  C«a»- 
■lim  OB  UCht  A  Fairer,  wbieb  haa  a  larcc  — >MBt  of  inpirtaBt  wrk 
CDBiaitted  »  M*  MK  in  Ibe  deraaMted  city. 

MR.  W.  C.  I..  ECLIlt.  of  Ibt  Ikiladdpbta  ElMile  Cm^wt.  Md 
•MTiiary  *l  ihc  XallMMl  Xlcenk  UgM  ftiaiwii|t«ii.  b«a  gaaiaiiied  • 
■emiv  bcroioenent  In  tb»  deUk  of  hia  Mtt«r. 

MR.  LESTER  W.  COLLINS.  awcrlMoidaM  of  tht  Laa^oaur  Itea- 
tric  Light  &  Power  Caatfaoy  baa  Kiifaed  to  aaeaiit  •  porideil  wiA  ■ 
Bosicn  electric  conrem.  Mr.  Cfearlco  M.  Youiiff,  of  MoiM'  Yofl^  hu  bam 
aeiecicd  tu  fill  tbe  vacancy. 

DR.  E.  F.  KOKHER  has  brought  out  in  pamphlet  form  his  very  interest, 
tng  paper  on  the  iliemo-dynamics  of  the  electric  itieaodaaceilt  lamp^  wbleka 
with  demonstrations,  he  read  before  tbe  .\merican  EleetVO'CbaMcal  Soaicly 
l«9t  yeiir-    It  is  a<voinpanird  by  the  discussion. 

MR.  1.    S.  I^RF.F.NLKAF  has  been  appointed  generil  rn  ,r,..t,r  <:i  il 
itudson  River  Trlephoihc  Company  to  succeed  tbe  late  Henry  Hawley. 

Mr,  Htaia  T.  SUfum  of  Syracuse  has  been  elected  vteaiwaridcal  aad  Mr. 
B.  Ct  WodtecrtBa^  ajao  «t  HyuuK.  ^huf  engineer. 

MR.  V.  C.  G|LFfN,  weH  kaowK  as  a  nwanufacttiicfa'  agant  ki  (be  cite* 
trical  fiaMs  baa  recently  labni  evtr  tbe  agency  for  Ibe  Amariaan  Caadail 
Manafacturinc  Coaipany,  vboac  aalc»'  be  will  eantN>  la  tbe  ■amvalkaB 
diairki  wilfc  afieea  ai  ijo  Liberty  Street,  New  Yaeli  City. 

MR.  C  I>  EO<i.\R.  president  of  the  Boatao  Eleclrie  Oaaipany,  acconf 
psnled  by  Mn.  K<lgni,  Iib«  sailed  this  week  for  Eflftaad,  to  perform  hi* 
duties  a«  a  member  of  the  public  ownership  commission  appointed  by  tbe 
National   Civic   Fetleratioii.     He   will   be   gone   se^'era]  weeks. 

MR.  W.  J.  (LARK,  manager  of  the  lorriK:i  '.-..irtl-irr<  «l  the  Gen- 
eral Electric  Company,  has  sailed  tllift  uee^-  :  1-  Kur<i|.[.  While  on  the 
other  side  it  is  bit  laiealion  lo  devote  totne  time  to  the  municipai  osviUT- 

sbip  and  operstioa  iawiity  now  beins  epfldacled  by  tbe  Nadoaal  Ci*ic 

KedcratiuQ. 

MR.  £.  H.  SMYTHE,  for  several  yeara  in  the  patent  departmcol 
of  Ibe  Weatcrn  Elcetrie  Conipaity,  aad  rceeally  H>  the  encinecnn«  d«- 
partawaia  «l  the  Ctatial  Union  Tclcfbeoc  r>inp«By  and  tbe  CMeai* 
Telcidioac  CoaqiaBy.  baa  opened  nffieea  in  ibe  Hanadindi  Bkafc  Cbiaaiv, 

as  a  patent  expert. 

.MK.  GEORGE  L.  COUiAl  E,  of  Batavia.  N.  Y.,  aa  costsnlting  ea(i' 
neer  fr,r  the  F.ftstrrii  Monroe  Electric  Light  &  Gas  Company,  i*  making 
plans  fur  the  erection  of  a  power  plant  with  a  capacity  of  to  000  horse- 
power. His  Kpevificaiion^  call*  for  iJiree  turbo-generators  t^l  a.soo  k« 
each,  with  attend.-int  rondensera.  botliTK,  eci>Romirer9,  etc.  Tbe  phot 
will  be  opi-rated  at  4,40,,  volt*.  (*o  i-yclts.  three  phase. 

.MR.  F.  NICHOLLS.  first  vice  pre lideul  of  the  Electrical  Drvelopmeot 
Company  of  Niagara  Falls,  laid  a  cofncrsli>ne  of  tbe  new  power  house, 
OA  tba  Canadian  aide  of  the  river  on  May  8.  Another  atone  eraa  laid 
by  Sir  JL  PeHaMt  tbe  preaideM  of  Ibe  eawpany,  and  a  iMrd  by  Sir  W. 
M.  Claris  lleiiicttant-fovcmar  of  ibe  ProiHnee  of  Oniacia.  The  parly  thea 
made  •  trip  tbroufh  Ibc  j,aoo-fl.  twinel  diadtartiac  onder  tbe  gnal 
cataract.  . 

MR,  GEORGE  J.  WELLtNCTOK,  consulting  and  rontraetinc  rkc* 
ltic»l  engineer  "f  "*^n  FrarseUefl.  Infofihs  ns  thaf  Ti  ^  •■.Kiift  were  ernn 
pletely  gutted  I  ;■  tir;  :j-it  that  the  organization  r^i-iiii  i  i  ii.r  i.'  --ince 
the  t'lrst  Sunday  after  the  hie  bi»  liriH  baa  been  occupying  temporary 
offices  in  the  aaaic  X«U  BwUdjas  wfcieb  bad  not  been  altocetbcr  do> 
viroyed.  SiMo  iBai  lima  actkfo  woifc  haa  bean  daoa  hi  ptcpatii^  lor 
tbe  enminv  (OoOnatnMdan  of  the  cily. 

MR,  T.  A.  EDISON.<~AdviiBea  fron  Oranfe,  N.  J„  atale  tbat  Mr. 
Tbooaa  A,  EdiaoCl,  accrniponM  by  his  brulbci-in-law,  I.  N*.  MtUcr.  Fred- 
erick Ott  and  OoDrse  l*appe,  has  st.irted  on  a  long  trip  in  two  automobiles. 
The  party  carried  a  complete  caniinng  outfit  and  all  wiT  Jr.-'  ;l  f-prl!  of 
outdoor  life.  Their  destination  is  North  Carolina  for  pfj  m  - .  r  .r.v;.  M,  s-  -- 
.Uiller  and  Ott  will  be  the  couki.  it  not  being  deemed  safe  lo  allow  Mr. 
Ediaon  to  turn  his  invrntive  factiltie*  looae  wbca  It  comcg  10  pranfMnig 
aieala.    Ibe  party  will  forage  as  it  tranrela, 

DR.  FRANCES  W.  MONELL,  the  electni-tfaerapiat.  gave  an  "aleO' 
Irieal  tct^"  wilb  ibe  cooiicraiian  of  the  New  York  Edicoa  Cmnpany.  on 
May  tps  to  aosae  three  hundred  club  wetnen  and  olhera>  at  her  apart> 
aicnla  in  Ivy  Court,  All  tbe  refreahiaenta  were  cooked  deetrically,  tbe 
illuminations  and  special  features  of  interest  were  electrical,  and  tbe 
nltole  atTair  was  a  highly  ).uece»sfu]  lirniontt ration  of  the  social  and  do- 
mestic availability  of  tbe  electric  cuTTcnl  and  it*  modern  appliance*.  It 

is  by  such  fnnctlaiio  Ibat  Ibe  ntility  of  eleetticitr  cait  beat  be  vada 

convincing. 

MR.  F..  ROSi:W.\TER.— Mr-  Edward  Rosewater,  veteran  editor  of  the 
Oiiu^a  ffi-t,  aiul  the  beH  known  Republican  politician  in  like  VVcai,  has  afS- 
oonnced  in  big  own  newapaper  hia  raiididagy  for  the  UaiMd  Staiea  Soiair, 
to  tueeetd  Scaati»r  HIHard.  fn  bla  'amwiraeenem  Mr.  Roaewater  ealb  al* 

tention  to  tbe  fact  that  he  has  advocated  for  many  years  the  princirl^ 
now  held  by  President  RoohhU.  Mr.  Rosewater  has  been  in  Rome  » 
the  repiescntntive  of  the  I'oitcd  ;*tate»  at  llic  International  Postal  C<-R- 
irr»^s.  He  haa  long  bren  iiu  sintaironiHt  of  the  railroad  in  politics  and  "« 
a  national  tigurr.    During  itic  war  he  was  a  Iclegraiib  ojKrator  in  the 
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White  Hfriuc  and  wai  one  of  Uic  pioneers  in  the  4eTcloptficnl  of  Nebnaki. 

MR.  II.  C.  BAKER,  formerly  in  cbarfc  of  t)i«  Atlilit*  tcrrlMrT  af 
th*^  Cro€li*r-Wl)cc!':T  Ci;>irTfv3iiy,  in  which  cnpiciiy  he  l:*L-arDe  well  knrtwn 
15  an  clcc-.ricil  engir.rcr  thrgughi^ut  tKc  S<jiill;crn  i[-ijM«lnat  hr\d,  hs* 
■Caned  for  San  Francisco,  where  he  will  taJcc  charge  oi  tbe  i'aci^  Coast 
territory  «f  tbe  Croclier-Wliceler  Conp«ny.  The  ottce*  at  Frentont  and 
Howard  SMda,  San  Frandaco,  were  coraplctely  destroyed  by  the  recent 
Arc;  Mptnry  gBtw  km  bam  ainlillrtail  at  atit  Biaadiwy.  Mr. 
Bikitr  win  caltr  an  aedM  Md  «f  ctectriMl  dntlopoent  In  «u!*  fba  tcmr 
piuiy  is  already  conspicuously  established  by  its  instatlallon  of  4.000  kw 
alteraaiiny-current  generators  in  the  plant  of  the  California  Gas  it  Electric 
Corpora(io-«.  Tbrse  machines,  the  largest  tasenKine-drircD  alternators  in 
ibe  world,  escaped  damage  in  the  recent  disaster, 

MR.  JOHN  1.  BKCGS.— In  recogni'ion  rf  hii  srivirt-i  n-.  (riiitte  nf  the 


Nstional  Ku 


t  ..-nni-'f^y.   the   depiirlinrnt   Il-  .hI- 


National  Brake  and  Electric  Company  have  presented  John  I.  iieggs  with 

a  bnoaa  MUet.  Tfea  iabtat  baan  fotlMrtac  huolpilm:  "tVaiaaiad 
to  Joliii  I.  Bcgii,  tnnlea  «f  Hm  NiliaBil  Chcliie  OuifUVf  Mihrantoak 
bar  tbe  ofBcrrs  of  the  conpiagr  *  mark  of  MMm  •(  llM  aMOMT  in 
which  be  handletl  the  company  aad  <<i  emplayres  4ariav       twdie  mmilfci 

Ibe  N»tl'itii!'  Klccirir  Company  was  wilder  his  manacrnenl,  April  i9»s. 
March,  iv  t,  "  J^i  ii.tiiir:.  iTi^.rihf  I  t.pon  the  uhlct  are  7-  ^l-  l^'fnt'^n, 
general  superintendent;  H.  I*.  Tell,  secretary  and  treasurer;  J.  L.  Walles. 
ycacral  sales  manager;  and  W,  I..  W^tefs,  chief  engineer.  Mr.  itei^  has 
alM  been  presented  with  a  tcatinHtnial  in  tbc  funn  of  a  tealhcr-bounfl  albuia 
fraa  tkt  cmptoyacf  af  ibc  Twdfth  Stmt  SlaKaa.  Iba  albas  ««Mia» 
tbt  aaMgrapba  af  the  aaiflayM*.  tatMktr  wNb  an  awrdatlaii  at  lb«  fact 
dwi  Ibclr  «ai«»  «(w  vohintirfly  nlicd  br  Ibc  rn^iaiL 

MR.  W.  S.  BARSTOW.— The  wmauncnaiat  af  Ihc  nworpaniiaa  •( 
the  engineering  Arm  of  W.  S.  Barstow  &  Co.,  vltb  offices  si  f.6  Pine 
Street,  Ne»  York  City,  and  Failing  Building.  Portland,  Ore  .  locjted 
upon  in  electrical  circles  an  a  natural  oulccnie  of  the  enormous  develop- 
ment in  lr«nwnl>«ion  and  lighting  which  has  ut  in  on  the  Pacific  Coast. 
Ur,  Barstow,  who  Ita*  in  recent  years  been  closely  ideaiilied  wilb  lJu* 

twark.  bia  now  Mciircd  «bc  ui  apuaiiaa  bi  iba  new  ceaifa"r  M'*  h  ^ 
Tajtar.  late  wilh  WctttntbaiMt,  OnMb.  Kerr  ft  Co.,  and  Mr.  R.  I. 
DwoaM,  lale  with  the  Soiilhem  Parifie  Railroad.  Tbis  strong  combination 
wBI  andertake  the  complete  designing  and  ceitstrtielinn  of  electric  light- 
tng,  railws)  and  p«i*)r  pt^inti  a^^l  diirtrihuiinir  »yi»iemH;  ilir  designing 
and  construction  cr  .t[ii^tri;i  ph.r)*^  mi;.ctv  1-1:1:  .nil  n; .1:1  .i|.'ement  of 
electrical  pruperties;  Pin-cial  reports  and  examinations  on  operation,  imh 
provement  and  cxtcRiaon  of  existing  hwiallMlaai.  Whhto  Iba  lagi  nack 
it  baa  booked  orders  (or  seven  jt^rtant  installailDna  nsaativ  i*la 
lioM  of  dallarf.  Mr,  Barstow,  who  was  at  imr  lime  prominent  in  tha 
•iaclrie  M(bU«f  Sctd,  aad  maiwscr  of  (..c  great  Kdison  system  in 
Jyu,  H  at  |iiw>  tfw  praiidait  of  die  Maw  Yarii  Elwtricil  S«eittr< 


nODGK  &  DAY,  engineers,  PbiUdelphia. 
of  their  offices  tc^  !>rry.el  Building    Suite  59; 

THE  I'-INN  ilAKUWAKE  CCiMPASY,  Reading,  Pa.,  11.  nii.illiiii:  a 
i^o-bp  Kc>Cfltng  gafc  engine  to  be  run  on  proUiwcr  gaa  (urnlthcd  by  a 
Kocrting  suction  producer.  Tbt  en  lira  pUat  i*  lapvlicd  by  the  Oe  La 
Vergoc  Machine  Co.,  New  York. 

THE  STANLEY^-..  1.  Kt.FrTRIC  MFO.  COMI-ANV'S 
aiSec  now  occupying  tcmiKjiary  quatMfi  in  dtt  Bllkr  WocI 
aauBtca  Ibal  ll  wJU  awn  aest  week  ialo  Raaau  40$,  404  and  w»  M— 
Buildtng,  (04  Miaaioa  Smct.  San  Fraocloeo. 

AIUS-CH.M.MKHS  COMPAVY.— In  idililion  to  the  a«ce  reeently  e«- 
ttUlthed  al  «t>6  KrriMlwa).  Oakland.  Cal..  the  cumiMAJT  hia  new  opened 
tiuartrrs  in  the  Atlas  RuildinK.  <yjj  .Mission  Sirtel.  San  Francisco,  where 
its  staff  is  ready  also  lor  tbe  transaction  of  business. 

I.MPERIAL  SOI.DERI.VG  STIi:K  — The  ?;;.ir.'.ir'  n.rmical  Company, 
Cincinnati.  O.,  is  placing  on  the  market  ;i  •■I'-l'  iinK  tV.m  un  irr  the  name 
"Imperial  Soldering  Slick."  It  consisti.  kI  .1  imh  cylinder  5  inches 
Ions  c  '. "  "  !  "  rh  tin-foil  and  enclosed  in  a  cylindrical  wooden  ?^vi|tacle, 

THE  WAGNER  ELECTRIC  MFG.  COMPAXV.  of  Si.  I.ouis,  Mo, 
baa  pofchaanl  ■  tract  af  taod  lylaf  bclwtcii  ibe  River  dot  t>aca  and 
lb*  Wabuh  Railroad  Awnue,  the  eaaiMecaUaa  aaasd  beinc  t*4fi«n- 
Ficpwatiena  arc  belac  BMda  by  tbe  cawp^r  i*  boUd  a  laaMay  aa  Iba 


FOKT  WAYNE  ELECTRIC  WORKS  have  established  Mwority  of. 

fleet  for  Ibc  FaiUa  CoatI  «  61  BUke  Block.  Oakland,  Cti«  hit  witi 
later  occupy  rooms  40^-4.^  Tt.iildin(,  Saa  FraneieaOb  aa  eoon  at 

that  structure  is  ready  v  r        i^M'  y    Iba  awicrm  bat  alia  rcptaced 

Its  9?Dcif,  vrhtdt  wfts  dct»tt'.'y«:J  b>'  file. 

THK  .■\.\ltKlLAS  .\Xl.r.  WH5RKS,  of  1  liilci!.  |.l  is.  have  found  th.it  the 
demand  for  theit  product  greatly  exceeds  Ihcir  present  output.  They  have 
engaged  Dodge  &  Day,  engineer*,  of  FUladelphia.  to  invsetiatl*  (kg  eawdi 
tioa  of  llteir  plant,  and  rcpoet  00  Jait  what  cbaniet  ibaald  be  aala  (• 
ityaat  and  what  addHioail  baiidiBC  ibaald  ba  andcrtglieii  «• 
la  incieaae  tbafe  cafactir  dbent  dftr  per  cent. 
STORAGE  &ATTERY  COMPANY,  of  4'  Broadway.  New 
Varii  Oty.  «iil  milte  ae  eabibll  of  tbe  BSJur  cell  at  the  coming  convent  isa 
of  the  Ksltonal  Electric  Light  Ass«iatiiin  at   Ail,, uic   r,;-;  rr  Y.>iing'a 

Pier  and  at  the  immediately   nsceeeding  conv  r  ii  1   Mi.    M,.  im  Cti 

Builders  uid  Master  Mechanics  Associatioa  on  the  Sicel  Pier,   This  exhibit 


will  follow  the  general  lines  of  ibtl  made  at  tbe  recent  Chicago  Eleetrical 
Trades  ICxposrtHMi. 

ELECTRIC  WIRING  COMPANY.  io<  Fjst  Eighth  .=^:rtct,  Kansas  Oty, 
Mu  ,  ui'Ilcs  to  receive  catalogues  and  price  list*  aa  tci  mai'Ics  iiml  sprci.il- 
lica.  It  has  coniracrs  in  hand  for  the  new  Shubert  Theatre,  i^iiis  Club, 
Kansas  City  Albletic  Club,  Langdon  Uoapltal.  Metropuliun  olfices,  etc  It 
will  carry  a  stock  of  lighting  and  decorative  fixtures,  and  will  give  special 
e(  llhaaifaativa  aagiaetriac.  It  ta  aqaippad  la  aai^ 

VEARSLEV,  UVirn  •  C0.>— YttMider  ft  Le«bia  ba»e  taeeattr  laM 
an  inlrresi  in  Acir  battatag  to  Mr.  Ritbard  Sdieforrt.  tennerly  wM  Um 

Public  Service  Corpoialion  of  Camden.  N.  J.,  and  Mr.  Sdieinert  bas 
also  joined  the  firm  under  tbe  name  ol  Yearsley,  Levine  &  Co..  in  the 

cajKicit','  ''if  .*isf*ff inff niirfit.  The  ftTjtt  have  sakrfi  Tr.i?ch  l:irjfpr  i|unrters 
.-I-  -11  .Vt-rtli  'Itiin!  S;ictf,  I'lllia'i^::^,hl:l ,  •*ti'-rc  lii^y  v.ii;  ili^jiliiy  tltci: 
very  vajchsuc  *14«.*  4it  hic.'M'l  -'^'"1  c.ccliici".  lu.ittiir-crv.  in>J  where  Ihcy 
will  be  glad  to  deal  with  pr&»iK -.-['.•.  c   purchj**  r* 

LATiliu   IN    UPERATIUN.— During   the   Matter    Car    Builderk*  and 

Matter  Macbaaic^  Caavtniieoa  la  ba  held  at  Attaniie  dir.  Jane  la- 
to,  lb*  }n]ci.BeBcn|.raad  Cna«any  will  iMve  ea  axbibMoa  and  in 

full  L't^eriition  one  of  tlh  esira  heavy  c^o  inch  driving  wheel  cfaucldng 
lathes.  This  will  afford  an  exceptional  opportunity  tu  observe  this  ma- 
chine at  work.  Owing  10  its  great  weight,  ihis  machine  cjinn»>f  be 
sbovin  on  the  Steel  Pier.  Tie  company  his  therefore  built  .  iiiecia! 
buulh.  two  minutes'  walk  south  from  Pennaylvaitia  Sutien  on  New 
York  .\venur.  near  .Atlantic  Avrnae,  where  all  are  aatdialir  invited 
to  witness  a  deosaiiatratiOB  of  lilit  BItcWne. 

NURTHEKN  MOTORS,— Tb*  hMribiiiati  af  eleetrje  power  a^alpMi 
in  certain  clutcg  of  aerriee  oaeeMlttlea  that  ikt  aiadilaM  be  totdir 

closed  so  as  le  be  dual  proof  or  be  protected  to  exclude  flying  piecet.  Id 
cases  where  elcetrie  machines  are  tu  be  installed  fur  such  service  iba 
Northern  Electrical  Mfg  Co..  Maiii-n,  'A  applies  dust  v'>"t  '>t  pro- 
ti-ctiitg  covers  which  not  only  affor  I  ilic  rr-jaisiie  protccti"ii  .i^.Tir.^t  dtist 
or  i't>i'-T  miferials  ^^li  are  readily  reYii.jveii,  thus  making  it  easy  i.,  intpect 
t  !•  t  11  rn:i..:  (  iM.  Th.i  insnres  the  saliafacloty  operstioo  of  Northern 
protected  and  dust  proof  machines  in  all  classes  of  service.  The  Xurtbera 
ftawentlr  carloir*  dii«ct'«airaM  aMMis  far  apttitiaa  In  «at 
wlMiw  ptatiilHi  bia  ta  ba  ttade  net  onlj  itr.llH  aadatlaa  af 
oHiMitic,  bill  waiar.  TWa  i»  eaeBeiafailr  aceooipasbtd  by  the  Northern 
dctigB. 

THE  PELTON  WATER  WHEEL  COMPANY.  This  company  deems  It- 
self i^ariicularly  fortunate,  aotwithstanding  the  complete  destruction  of 
it*  wMfks  in  the  rrctnt  disaster  at  S.^n  FT.»npiK-p  In  the  three  hour*  prior 
10  the  burning  u!  1.  «  :  ^,  t  m  cck  I  .i  11  -  ,v.i  g  all  commercial  boolu. 
complete  east  memoranda  and  the  greater  part  of  ibe  Bri«i<»>  tracinja, 
lectther  wilk  tararal  reaft'  Mi>iii|inidtin,  The  acar  San  Fnaci»  plant 
of  the  cDiapany  wbteb  btd  bean  wdcr  eonetmctiaii  far  a  aaapl*  af  mMMba 
prior  to  the  fire,  la  otiteidc  the  Are  nne.  A  large  force  it  new  at  work  and 
tbe  company  expecta  to  be  inslatled  in  its  new  localsea  by  the  middle 
of  July  of  this  year.  A  complete  equipment  of  modem  machine  tools 
is  already  on  tbc  way  in"!  ni  vchioe  shop  facilities  will  be  even  better 
rhiii-  l»rfi,fe  the  diutter.  Ihc  I'elton  Water  Wheel  Company  baa  Icia- 
|M  I  :  .  trices  at  irso  Alice  Si .  Oakland.  Cal..  but  will  be  petaancotlp 
IjciuU  til  the  Monsdiiock  Building.  San  Krat»ci><i>.  after  Jane  »$. 

MEAD-MORRISON  MFG.  COMPANY  is  the  successor  ta  the  tlM  af 
llial  name  ami  the  Rawson  ft  Motriaon  Mfg.  Company  wilb  width  il  kia 
caatnlidated.  The  itaff  af  tbe  btier  ceaecra  wiU  be  rrtaine<l  and  tba 
butiactt  wOl  he  eamiiiiwd  atoac  the  old  Hnct  of  piadnrt  m  huistinc  e» 
«ine»,  derrick  swinitcrs,  electric  boiiu,  bell  boislt.  suspension  cableways, 
ciibtr  roads,  etc.,  inclusive  of  all  kinds  of  machinery  for  handling  coal 
and  ciher  bulky  initeriii'"  T«i<  r^yita!  is  |i.ooo,n«o  and  tbe  headqnar. 
Irrs  Jite  al  Cambridge,  .Mi--  I  i-  .iiu.ik  are:  Eugene  N.  Foss,  presi- 
deal:  WUliara  J.  Selleck.  vicr-prcsnlent;  Joka  C.  Mofiison,  treaaater; 
Willard  MaiHn,  lenerai  aaaacett  Oriaa  Q.  Me.  Mew  Vaih  aaaatcrs 
Cult.  Vm.  Went,  annater  of  cniioc  ileiianaieBl:  Alaien  E.  Noeria.  chief 
engineer;  Frederick  W.  Scon,  suprriniendent.  Directors:  Eugene  N, 
F.1M,  Boston.  Miss.;  John  G.  Morrison,  Cambridge,  Mass.;  Willartl  S. 
Marlia,  Ctmhridgr,  Maaa.;  Arlfcnr  F.  French,  Boston,  Maat.;  Btnttain 
D.  Btawa.  Maw  Verb}  WHItaK  J.  H*9Ft>  MaMfaMltr.  K.  B. 

i.-S  TON  ENGINE  BED  PLATE  -  Tlic  progress  of  tbe  huge  iJS-loa 
engine  tlide  and  bed  i>laie  casting  which  was  poured  over  two  weeks  ago 
al  West  Allis  W'"-^  "f  'hi?  Allis-Chtilmer*  Cjunpsnv  15  .tiH-icting  uniser- 
sal  interest  from  il-.t  i,.ci  iii.u  i  1.  il.r  ],irni-i  vnnl.-  cuiinj  ever  poured 
In  the  company's  ai/ili*  during  an  engine  building  career  of  meic  than  a 
nuarler  of  a  century.  The  castiag,  wUcb  was  HlMn  fiaiB  il*  aMaUl  a* 
April  44.  weigh*,  r.mghly.  ijj  tofts..  Three  htMTf  itaetltaj  CTapt*,  wboM 
tnrciatc  ctpactay  it  14;  tons,  >ill  be  used  in  conjonellaa  ta  lift  the  east- 
ing froiD  ibe  pit  In  the  Boor  of  the  foundry  and  place  it  ready  for  dM 
(.focesf  <»f  cleaniiiK.  whieh  will  re^juire  the  work  of  fen  men  In  two  ^iftx. 
>..  l:r.i\v  :n  .  »ii;bIc  i  kk.  th.ii  instead  of  attempting  anything  but  a 
straight  lift  with  the  cranes,  specially  laid  railrivad  tracks  wilt  be  proeided 
10  bring  directly  10  the  side  ot  the  casting,  a  special  flat  car  btrilt  feir  IhC 
purpose  ui  baodling  Ibis  piece.  Tbis  car  baa  16  wkcela  tad  it  the  larieit 
af  ita  liiiid  ever  basil.  The  aane  car  ■•t4  ta  tttwvan  the  casting  froai 
the  faaadrp  10  ib*  laaebiaa  tbop  No.  t,  srbata  il  will  be  subjecird  to 
machining  proreste*  liililttlij  to  finish  il,  will  afterwards  carry  the  hnished 
yjcce  to  its  destination.  At  the  present  time,  it  is  tbe  inienlioo  to  convey 
the  c.i«iiii«  directly  to  Mach-np  Sh.p         f.  where  the  heaviest  aiadllae 

louis  are  i«ated.    The  d.-i:.-*  ^>  1  '  s.-  i-'  -^'i  <o  iba  iaat  aw 

totris  used  in  ibe  finishing  will  be  brought  to  it. 
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.  tWITED  STATES  PATENTS  ISSUED  MAY  ly  tf6. 

^^^^IC  RAILWAV;  lohn  A.  G»t«y,  Tifkio.  It«.    Am.  fiM 
A  form  of  collector  iliae  for  electric  riilngm  Mwbw 
led  in  tlic  anal  conduit  (lot,  and  which  CHMI 

,   rnlen  for  cnnfin(  the  usual  conducioriu     .Kn  ilr  Unl  W 

provided  for  cleaaiiic  the  conduit  in  advance  nf  the  shoe. 
«jo,4ii.  RAILWAY  SIGNALING  SYSTEM;  Ilcnry  \V.  (inili 
York.  N.  Y-  App.  filed  Jan.  18.  1905.  A  cotniiliu-  hlKk 
of  the  overlap  type  adapted  to  display  dunitrr  and  cauiiun  siiiru 
track  rails  are  divijed  into  in^ulatcO  ^ccMuns  charucd  -ftrti-  ^li 
rent  polenrial.  and  polarired  relays  are  inclvdcd  (or  secviring  t 
lap  fcatMrr. 

•jo,4ii.    RAU.W.W  SIGNAL  SVSTF.M:   Hnuy  W.   Grithn.  N- 
N.  Y-    App.  tiled  Jan.  31,  1905.    Relates  to  mitdiScationa  of  li* 


.  Ne« 
avatcin 
The 


York, 
above 


tao,4i].  RAILWAY    SIGNALING    SYSTEM;    Henry   W.   GHBb,  M«« 
York.  N.  Y.    App.  filed  l-'eb.  j«.  1905.    Anothei:  form  of  Uadc  1^  " 


hairiiif  aofellaintially  all  of  the  above  mentioned  features. 
fMMM.  ELECTRICAL  CIRCUIT  BREAKF.R:  Charles  P.  Hutch>n«i.  Bur 
Chy>  MMk  Add.  filed  Oct,  14,  190J.  A  circuit  hreaker  having  a  Iraife 
hltXt  awitcli  which  is  sprine  iniiirllnt  into  lircuit  opening  relation,  but 
,  which  is  normally  restrained  asain^t  mkIi  ni'>vetnent  by  a  solenoid.  Tbc 
■olcnoid  is  differently  wotttid  m>  as  Iu  <ip*-n  the  cut  out  m'henerer  the 
msjftvetic  Iteld  ttterroi  is  Bliiilr<l  due  t't  a  shnrt  circuit  "n  l^ie  '■irx-  or  in 
the  motor. 

Sao.4i.r  TROLLEY  FOR  OVERHK.».l->  TKi  iLLEV  SY.STEM.S;  Ezra  E. 
Landis.  La  Salle.  N.  V.  App.  filf:i  I'cb.  ri-,  1130^.  The  usual  trolley 
wheel  is  completely  covered  by  j:rMt»?clir.g  housing  except  far  a  slot 
where  the  wheel  engafcs  (be  wire.  At  this  point  a  pair  of  ipriag 
shoei  are  arranged  to  nonBallr  ciMC  fitt  the  wire 


TELEPHONE-SWITCH:  WllUm  B. 


filed  Aug.  »6,  i»oi 
TROLLEY  POLE: 


Robert  P.  Revcr,  Ncvarfc,  N,  J. 


IB- 

Am.  filed 

'eb.  18.  igoj.    Tn  order  in  imjiart  ^catcr  flexlUllty  to  a  trolley  pole, 
the  po\f  i%  miiV  v.iih  \  pi\ot  joint  and  ha«  apHnK  wim  or  hla-lps  in- 
carporatrd  in  it  ^      <  t  .  t:;)M  the  tM  >  actions  in  alifnment. 
840,463-   ATIACHMKNT  1  OK  TKLHPHONE  RECEIVERS;  C«8pcr  Zim- 

Aberdeen,  S.  I>.  App.  filed  Nov.  4,  1905. 
•10^64.  SELF-MmNC  ELECTRICAL  ROPE  STRAINING  DEVICE; 
Ott»  Adam.  Dresden,  Germany.  App.  filed  Feb.  li,  190;.  An  ap- 
pannw  far  coaling  ship«  at  sea,  eompriaiag  a  C*M«  which  u  atictched 
over  ptdleyi  en  the  respective  shipa  and  ttsay  be  lighlrned  by  a  small 
moMt^dfirai  tvindUw.  The  latter  ia  Mt  ia  ofwrMiaa  by  a  centrifugal 
d«ri«t  mafti  br  tbc  cable  to  b*  " 
•■o,4Bt.  TSOLLEY:  Jacob  R.  Ddlr.  HtBadciiUa,  Pa.    App,  filed  S«pi 

are 
the 

wjrc 

8jo.48>    apparatus  FOR  TREATING  LIQUIDS;  I.e,m  nion,  N.  Y. 

App.  filed  May  14,  1904. 
aao.4g«.    BALLAST  DEVICE  FOR  NERNST  LAMPS:  Lodwig  GlaMr. 

Berlia.  CemaiiT.  Appu  filed  June  B. 

190S-  la  Oid*r  to  d'vciitjofiir  tba 
defect  of  irmi  ballast  when  used  with  second'claa  eoadnctoia  of  larae 
cnaaiection,  dnc  to  the  fact  that  the  iron  doe*  not  ^ow  aooa  coosiin, 
(Im  patentee  makes  use  of  a  supplemental  iron  filament  wfaicfc  initially 
MIk*  all  the  current,  and  hecoiaca  heated,  and  when  the  mailt  filament 
mMbaJlait  ia  iufSciently  healed  thereby,  this  is  autoaiatleally  art  into 

iMrMi.  ELECTRIC  SWITCH:  David  E,  Gray.  New  York.  N.  Y.  App. 
Km  Feb.  ti,  iMi.  Hw  awMM  for  fhcltiwib  conawtiiM  tro  of  4a 
eoBiaet  mtniiw*  at  tte  HrM  •icB  Mm  diM  cnlMt  S  mm>mi  ^ 

Ibe  awiieh  arm. 

•a«.4ae.  Al'mMATIC  (TRI'l'IT  BREAKER:  I>i|t  Hoyrm.  Hr  "  klyr,  N. 
Y.    Ap:«.    tn^-d   <lct.  Octaili   of  constr-.icliim  ;i    rn  iitnetic 

circuit  breaker  which  is  desiKTied  to  be  sensitive  to  the  triupinir  action, 
which  is  opened  positively  hy  a  spring,  and  which  is  closed  by  a  togsle 
action. 

»t»Mfl-  ELEVATOR  CONTROL  SYSTEM:  John  D.  lhl<l«r.  New  York. 
Is.  Y.  ApfK  filed  Feb.  16.  1905.  A  complete  diagram  of  circuita  for 
aa  electric  elevator  of  (he  push  button  Ivpe,  in  otncr  word*,  in  which 
the  iwnreaMMi  ar*  caatrollcd  irvoi  dinraat  lio«n  by  pMb  bottoat 


■aoma.  ELECTRIC  ELEVATOR  CONTSOL  SVSTBlli  Jaha  n.  IhMar, 
Ifer  Yarfc.  N.  Y.  Ape.  filed  Uar.  ij.  t«a».  Rata*  to  addMaatf  W 
•ft*  of  tbe  above  and  particularly  to  aaaa  hf  wUafc  tha  lIlMm  If 

broogbl  to  rest  at  exactly  tbe  same  point  rcaardleM  of  vartatwMM  of 


Ircnit  to  be  prottcled  and  a  lacicuiy  tbemioaetcr  hat 
i4  la  lha  tnfUla.  Ibe  Hat  af  wjaiMaw  due  to 
:  axpaadi  tie  oMiaaty  tnUU  the  Utter  daaca  a  gntmi 


nr  direction  of  travel. 

tao,504.  ri  IN  :r.:i  )i  I.ER  1  or  s.I.ecTRIC  MOToRS:  Alvan.  Kt  .u. 
Sprinitrifl;'.,  <i  idcd  Nciv.  4,  19(14.    Details  for  a  controller  e»- 

pecially  adaptrd  fnr  use  with  electric  vehiclrs.  Tlve  paMM  iodl 
the  nifchiiufal  irftturrs  and  also  ilic  arrangenieni  of  circtriti  af  a  1 
trailer  adopted  for  a  storage  battery  and  two  ntolors. 

tae.5<t.  ELECTRICAL  PROTECTIVE  DEVICE:  tT>arl«  A  Rolfc.  Ad- 
rian, Mich,  App.  filed  Jane  aa,  1903,  A  grapliite  pencil  is  iacluded 
in  the  electric  dn  "        -   -  .      •  -  . 

its  bulb 
excessive  1 
circtiit* 

•asblif.  AUTOMATIC  TRAIN  REPORTINO  STSnili  Bmt  E.  Stein- 
cr,  KnWHOarB.  Ind.  App.  filed  July  law  l«0|.  PgpiiaiMa  tippett  tr« 
provided  at  points  alr>ng  tbe  track  •»  aa  to  ba  engaged  bv  (paciillr 
coaMmeted  aboct  carried  by  tba  traia.  Tb*  ktltr  bav*  a  filafaBlr  af 
projecting  lags  spaced  in  a  aprdal  and  piadaterilixii  way  for  «adk 
train  so  aa  to  give  a  distinctive  alirnal  when  pa«iing  over  the  tappets, 

**0.i)9.  R.MLWAY;  Alpfaeus  H,  Wood.  Ann  Arbor,  Mich.  App.  tiled 
Se|>t,  ti.  1905.  An  iiKlined  bearer  fixed  at  a  point  along  the  roadwav 
operates  to  laiai  a  abac  ar  tapfict  riepeadim  fraai  tbe  train,  aad  vUca 
serves  to  optftla  aa  dacitia  avilah  «•  tbe  aar.  Tka  vptm  ia  oat 
auied. 

tfObfll.  RECOVERY  OF  ropPFR  FROM  .<;0I,UT10NS  CONTAINING 

Tf;  Benvcnulo  l  1  luba,  I  unci.  Italy.   .\pp.  tiled  Sept.  14.  i'>'>j. 
aao.S74.  ELECTRIC  FURNACE;  Janet  E.  Heiret,  Plattaborg.  X.  Y.  App. 
Rled  July  it,  laoj. 

•ao.5a4-  TROLLEY  POLE  CONTROIXERs  Jaacph  F.  HacUn,  ColuBibo% 
O.    App.  filed  Aac.  Ji,  laoj.  A  paewaalie  BMaaa  far  rattjetriag  • 


1;  bill  la 
a  tralea  la  " 


IroUe^r  pole.  A  alceve  and  rod  uc  ao  1 
lion  IB  ilow  tbe^  do  not  hind  with 
of  a  quick  relative  movement,  tbe  1 
which  admits  air  to  retrieve  the  pole, 
Sjo,6o4.  ELECTRIC  COrpLI.VG;  Otto  Sehaller,  Sicglita,  near  Berlin, 
Germany.  App.  tiled  June  1,  1905.  In  order  to  avoid  danger  to  em- 
ploye** when  making  the  electiical  connections  in  a  train,  the  con. 
dudor*  are  cnclo««d  in  tube*  similar  to  tbe  usual  air  brake  tubes  and 
having  clasps  also  getterally  simitsr.  The  electric  circuit  cannot  be 
<'i>inn!*-tr  !  with  the  ;"'wrr  terminals  until  tbe  tiibe*  are  properly  clasped 
tftfrl  ■!  r 

8jo,64i.  rROTEi:TOR  FOR  INSUL.\TORS;  Jnhn  I.  (ilcasan,  Boston, 
Mass.  App,  filed  Feb.  17,  1904.  ,\  furra  of  ninlding,  and  particularly 
tbc  corner  connection  therefor  to  be  used  with  electric  wiring.  Tbe 
corner  boars  are  ahapcd  in  Quarter  cylindrical  foria  aad  have  not^ica 
far  tbe  reception  of  tbe  moiatav  altltlg  Ailr  adlK* 

8>o,649.  ELECTRIC  MACHINE  AMD  SYSTKIt]  PnMIi  W.  Koapfc. 
St,  Louia,  Mo.    App.  filed  Aug.  1$,  1904. 

tioMi.  TELEGRAPHIC  SYSTEM:  Jacob  W.  Lattig.  West  Bethlthf, 
Charle*  L.  Goodrum,  Philadelphia,  Pa.,  and  Edwanf  E.  acment,  Waab- 
ington,  D.  C  App.  filed  June  9,  1901.  A  wircleat  telegraph  system 
particulaily  adapted  for  trains.  A  plurality  of  ilationt  are  located 
along  the  track  each  capable  of  eauDttiag  or  receiving  wireleaa  waves. 
Tbc  stations  may  be  automatically  actuated  by  an  ordinary  telegraph 
line  from  the  central  or  train  despatcher's  office. 

8io,«i6.  OZONE-X'ENTILATOR;  Frederic  De  Mare.  Dnisaels.  Rclgium. 
App.  tiled  Se^it.  J  3,  igo4. 

8jo,roo  FIHE  ALAR.M  UO.X ;  Loudoun  Cairi  bell  an  I  hr»nli  (,  Camp- 
bell, Wa-'hii^Kton.  I),  C  App,  tiled  Ayr.  4.  1903.  In  order  to  prevent 
the  r"  '  'I'ty  of  a  fire  alarm  not  bein:;  tttveo  by  ignorant  persona  who 
niis-.:iiii-  t;,c  usual  Uxat  bell  for  the  a'ann.  tbe  patentee  proposes  to 
have  the  usual  local  bell  in  an  electric  circuit  to  arranged  that  the 
li>cal  bell  ia  rung  simoltaneoualy  with  tbe  fire  alarm  proper,. 

»*»,7ii.  ELECTRICAL  VIBRATORY  MOTOR;  Jaaict  L  Adtnu,  Ir.. 
Spriagficld,  111.  App.  filed  Mar.  j«  t«o|.  Mafbaainl  dataila  af  a 
■MNginc  inpirmrni  bavia(  m  tnutaTc  nMdi  aoaac  to  aad  irv  b» 
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twccn  electro  maKnets  ol 
armature  ia  supported 
rent  ia  anpplied  thereto. 


Device  far 


«»o.7Sg.  KWEECT  MSTEK  FOR  THREE-PHASE  PLANTS  OTSVM 

aSnicALLT   ~"  " 

HMMi  VfiUSS'^  b  ttl 

ttMtartlfcfBdm  c 


ioniCALLir  LOADEDi  necifdo  An 
Sap*,  ao,  tpot.  A  devia*  for  mcaaurinc 
nmm  Mlab  il  tuayaiatalrieaUy  loaded. 


I  hr  Biwaiag  each 
hfljagln  pbaae  with  L 
Ml  tbe  eaemponding  leada  1 


App.  aicd 

_   ,         throa  pbaae 

  Baa  two  atrita  ttOt,  two 

caU  la^aerlct  with  each  abant  col],  and 


Ante,  Milan. 
Ibc 


Italy, 
in  a 


wiib 
I  la  aormat  el 
Ihree-pbate 


Arnf. 


Wilaa. 


gj<>,7<r.  AT,TERVATI\(";  (  TRRENT  METER,  Riccar<'(i 
Ttftly  .A]  p  lilr  t  K«-b  I..,,  iyt.4.  Relates  t.i  ir.D.lil;,  .iti-.! 
Jiarticglarly  Ailapteit  to  fciiifilr  phase  alternaling^urrrnt  circuits, 

810,781.  SUSPENDED  ELECTRICAL  HENTAL  MOTOK;  John  K.  Ham- 
mond. Brewster.  N.  Y,  .\pp,  tiled  Ay.r,  27.  iocs-  The  mDtor  is  flexibly 
atiapended  from  a  horizonul  arm  or  crane,  and  is  carried  on  trunnions 
ao  aa  to  be  capable  of  aaaumin^  anv  position.  The  motor  baa  tbe 
usual  flexible  shaft  connection  with  tne  dental  tool. 

8JO.803.  TWO  DU'KION  TKI  Kl'HONE  SYSTEM;  John  H.  T-cndi,  Chi. 
cago.  111.     Apt',        d  (kl.   r;,  igoj. 

9n.Sty  EI.ErTRlr.M,  nnr.  ,\I.ARM  AFPAR.VTrS;  James  P.  Robert- 
son, N'urrh  S>  *'[i<  -,  Ncj  .^Miiiey.  New  .South  Wales,  .\ustralia.  Apt*, 
filed   Julv  -i.-ti.     ,\    ilu-tmostat  operated   rirr   alarm   adapted  to 

operate  m  C'<nii;nL:iiiEt  Mitti  a  central  alarm  system.  Has  various  in- 
dicators Inr  sbuvvinit  the  l>->CAti,in  of  the  fire  and  also  for  showing 
whether  thr   luiomaiii-   .priiikJrrn  ,ire  in  operative  cundition. 

8jo,877.  rONTKOLLER  FOR  ELECTRIC  CIRCUITS:  Sam  H.  Ktn- 
macher.  Sehcnectady,  N.  Y.  .\;tp.  tiled  June  fj'n.  Hs*  a  single 
spring  connected  directly  to  thrr  switch  to  hold  it  nMrni.^lly  in  ntf  posi- 
tum  and  a  lost  motion  connectiun  betwcvn  tne  switch  and  tbe  tiittaat 
Gsmtrolled  device  to  permit  the  desired  movement  to  the  switch  witbatit 
disturbing  said  device. 

8jo,m>o.  ALTERNATING  CURRENT  MOTOR;  Adolpb  W.  Schfanna, 
Philadrlpliia,  Pa.    Apo,  filed  Mar  re,  laoi. 

840.944.  INSULATOR  FOR  HIGH'TENSIOIf  UNfcSs  Emll  Giraud, 
Parit,  Fraaae,  App.  filed  Oct.  1,  1(04.  Tba  nauil  liaiiiiia  are  tad  la 
labai  aarltMkd  upon  tbe  guy  ar  cm*  wina  aad  tha  Mhe  baa  arva 
wbkh  gfOMid  Ibe  eoaduetor  la  caaa  lha  artra  breaha  aad  aaataa  fba 
laba  to  ba  aactdtrty  diaplacad. 
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Atlawtic  Crrv. 

The  Ci -riplcu  pr  ■t'r.immc  of  the  meeting  of  the  National  Elec- 
tric Light  .As3<icia(iuii,  10  be  held  next  week  ai  Atlantic  Ciiy. 
turill  be  found  on  anodier  wct.  As  will  be  seen,  it  it  very  oooi- 
preheiijive  in  its  rniiKC  anri  'Cope,  so  th:it  few  topic*  of  interest 
to  the  cenir.!!  .st.ition  manager  cse.ipe  attention,  while  the  pre- 
sideniial  address  may  be  expectcil  to  bring  out  the  fcncral  "pol- 
itics" of  the  situation.  Evidently  the  week  at  the  neashore  will 
be  very  well  spent  reganled  from  the  intellectual  standpoint,  and 
the  secretary  i-i  deserving  of  Credit  for  the  well-directed  work 
that  is  thus  brought  to  bear  tqwo  the  ^oUcou  of  the  art  and  ia» 
dustry.  Those  proUenu  were  assuredly  never  greater  than  they 
are  to-day.  Amid  much  standardization,  .-md  in  spite  of  the  uni- 
versal abn  to  secure  nniformity  in  material,  methods  and  practid^ 
electric  light  atid  power  to-day  is,  as  an  engtiteertng,  public  service 

Ini'-ine'-.  cm  fronted  I'v  a  wlvilc  Icg'on  of  new  and  perplexing 

questions.  The  resources  of  ihe  art  are  larger,  but  the  demands 
npon  Aem  are  sfanpiy  insatiable.  From  the  ground  up,  the  Mrae- 
tiire  of  the  industry  is  in  full  process  of  renovation.  This  is  in 
itself  a  hopeful  feature,  and  there  can  be  no  decline  or  retrogres- 
sion where  Bttch  wilKngneia  pretrails  to  try  the  new  thiiv;  Imt 

it  is  oti\  ionv  \h:H  the  Central  .^tati'in  ninnager  is  subjecteil  to 
severe  strain  while  adopting  the  unavoidable  policy  of  "settle  as 
you  go." 

The  very  type  of  current  to  emphqr  is  not  by  any  nans  a 

finality.  Both  direct  .ind  alternating  arc  in  widest  use.  The 
type  of  generator  and  of  prinw-movcr  i»  by  no  means  settled. 
Of  new  lamps  there  is  a  bewiMering  variety.  In  power  distri- 
bution, notable  differences  in  practice  present  fhcnisclvcs.  .^s  to 
circuits,  whether  overhead  or  underground,  constant  improve- 
ments  challenge  attention ;  while  as  to  meters  with  all  the  refine- 
menl  going  on,  much  is  yet  promised  in  the  future.  The  prt>- 
gramtne  ai  Atlantic  City  reveals  a  good  deal  of  this  "stale  of 
the  art,"  and  the  discussions  will  show  how  diversified  is  th«  prac- 
tice and  experiment  possible  with  some  4^900  oentral  station  plania 
scattered  Over  to  widctprtad  a  couatiy  at  tMa. 


The  a.  I.  E.  E.  Convention. 

ti  la  to  be  regretted  that  the  conventions  of  the  American  In- 
stitute of  Electrical  Engineers  and  of  the  National  Electric  Light 
.Association  <hi>i:Id  li.ivc  been  scheduled  t<i  occur  within  font 
days  of  each  other  at  places  thirteen  hundred  milc»  apart — namely, 
the  Institwe  convention  at  Milwaukee,  May  aB  to  31,  and  the 

Natiora'  l-'lectrio  Light  .V^s- ciati  in  convention  it  \tl  itit;c  Tity, 
June  4  to  9.  Both  gatherings  are  likely  tu  lo^e  .illeiidaiice  to 
some  extent  by  the  inevitable  selection  involved,  for  although  it 
i^  phviicalty  pui^ible  for  one  and  the  same  individual  to  attend 
Ixith,  the  priibiibility  o(  dnuig  so  is  minute.  In  view  of  the  llfge 
number  of  scientific  and  technical  conventions  that  t.tke  place 
about  this  season  of  the  year,  it  would  seem  as  tbotigh  a  new 
society  should  be  urg.inixed  with  the  avowed  nbjcct  of  corrclatitig 
and  collecting  convcmions  for  the  reduction  nf  time  and  expense 
in  rushing  about  the  contincM  of  North  America.  If  societies 
whose  aim*  and  objects  are  connected  would  consult  each  other 
and  arrange  conventions  suitably  near  l«  each  other  in  time  and 
place,  the  unfortunate  joint  membership  would  be  benefited  by 
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an  ciilarjjvj  frccJoin  uf  clu  ice  and  by  an  u|>portunity  to  lake  pan 
in  more  thm  one  gXhcrinf.  It  would  be  veiy  desirable  for  the 
American  Institute  of  lik-vlrical  Euginet-rs,  the  Aincrkan  KIcc- 
trocheniic.ll  Society  and  t))«  Naliuital  Electric  Light  A&socialion 
19  conic  to  mama]  annual  asreenMnt  qn  lhi>  i^KtlioH.  The  pres- 
ent chaoa  is  excellent  for  tht  railroat!-  of  the  country,  hoAi  vt-r, 
and  it  is  a  comfort  that  some  one  is  <•  pnlti  l  Another  iinf  irt  t- 
nate  effect  of  die  choke  (.1  the  A  I.  K  K.  <Ute  i^  that  it  pre- 
cludes the  general  aitendance  of  itiembers  conr.e.-iid  wiili  elec- 
trical engineering  instmction  in  tccbtical  schools,  wliu  xiiuauy 
add  greatly  to  the  value  of  the  discuision  of  convention  papers. 

ALTlllNATtlfG>CORMNT  £uCTftOLVsl». 

The  laws  controlling  ekctnriysis  by  direct  current  are  very 
extensive  in  detail,  even  in  50  sim;>Ie  .1  ei-^e  ;is  ili.ii  oi  ,-i  ;)iilr  <<i 
piaiinnm  plates  innncrsed  in  ililiilc  sulphuric  atid.  Tii«  lava 
controlling  elcctroKsis  by  alternaiing  currents  are  rendered  yet 
more  complex  by  the  introduclton  of  a  mitnU  r  i>i"  aciiofis  [n'eiili.-ir 
10  alternating  curremii.  such  as  pfil:in/aii..n  eaii;Kit>.  tor  cxami.ie. 

A  brRf  aiij  varie<l  lit.'iatr.re  lias,  therefore,  arisen  iiiKin  llic  sub- 
jc«.  Many  attempts  have  been  made  to  employ  cleitrolyus 
practically,  in  connection  with  alternating  current  circuits,  ior 
a  variety  of  inirpuses,  stich  as  eleilrulytic  onden-.ts.  electrc- 
l>tie  rectitiers  and  the  like.  Some  of  these  applications  of  aller- 
nating-cnrrent  electrolysis  are  already  in  actual  wrvice.  The 

subject  of  aiternatius-current  eleftr. tlms  inio  irtaitt.  1)  >lh 
in  iu  theorttii-ai  and  in  iiii  practicable  aspects.  A  recent  number 
of  the  TrmrnKtioHt  of  the  Faraday  Society  contains  a  paper  on 
"Alternate  Curretit  Kketrolys :>,"  h>  .\lr  W.  K.  C".N,jier.  The 
paper  is  of  sp««ial  interest  in  llial  it  ts  accompanied  by  a  number 
of  otcillogrann,  showing  the  curves  of  currem  and  voltage  for 
a  p.-irtieiilar  if--:  :,  •  of  elcctroluic  cell  The  cell  ciisistej 
of  A  pair  of  plalnnnn  h  irti,  each  olTcring  about  I  mm."  of  surface, 
immcfied  in  dilute  sulphuric  acid.  The  oseillograpk  i-oltmeter 

recorded  the  voltage  at  cell  lerniin;.ls.  if.r!ii<Jing  a  certani  man- 
ganin  wire  resisiance,  while  the  osciUogr,ij»li  ainmclcr  was  in 
ahunt  to  a  pari  of  this  resistance.  The  source  of  voltage  was  a 
amatl  traiisfonncr,  of  iirjjusiahle  traiisf,,jin,uinii  ratio,  connected 
to  altemaiinx-ciirrent  mains  .if  .Sj  c>c!gs  per  sicoihI. 

Mlien  the  impressed  effective  em  f.  »:v  O  J  v..;t  the  efTeCtise 
current  was  about  6o*  in  pha^e  ahead  of  Ihv  voltage,  and  butli 
were  approximately  siinis.,i.l,-d.  The  electrolytic  Cell  behaved 
like  a  leaky  condenser.  When  the  imprcsKid  voltage  itrad- 
uatly  raifed  the  current  approached  to  it  in  pha*e.  At  an  im- 
pressed em  i,  of  o/)5  volt  the  CUrrem  «a\e  «..s  -nU  rin:>;hl> 
sinusoidal,  about  H  niilliampcres  in  strength,  and  jo°  ahead  of  the 
voltage.  A  very  marked  change  set  in  as  the  impre><«ed  e.m.f. 
rcaeheil  i  vult.  The  current  depiried  from  the'  smttviidal  type 
and  the  resistance  of  the  cell  increased  considerably  during  pans 
of  the  eyde.  This  was  probably  due  to  occlusion  of  portions  of 
the  clectr<.<ie  surfaces  h>  jjas.  A  Mill  further  sh^jlit  iii.  rease  of 
impressed  e.in,f.  lo  1. 13  volt,  effected  another  great  change  in 
the  type  of  current  wave.  The  current  became  osrillatory.  That 

is.  rapid  vilrati'.ins  were  su(>fri»,^ed  uihui  tin-  tiiiol.itiieiilal  eur 
rent  witvc.  I  beae  current  vihraiiouii  iiccurrcd  at  a  rate  of  about 
500  qrcles  per  second,  and  were  probably  due  lo  Wvlinelt  inter' 
riipter  aclion,  i.  e.,  h^  eyclu-.-il  ii>rniati<iii  and  reli.-.s,.  ,4  Lmhl.'es 
of  gas  at  the  electrode  surfaces.  1  !»•  resistance  of  the  cell  «»> 
also  greater  on  tlie  average  than  prior  (o  ihe  appearance  of 

OSCillatiiiiis.  The  .  ill.ii  i<iiis  ~.  in:u!,;ii  it:,rt;L~td  111  iiiin'i;u\ 
as  Ilie  riirrellt  stiength  and  VfU.ijie  nuu.i^e'l    (jU!s  Is  stilted  lo 

li.i\  c  r  l  eii  viniUc  on  tlie  rlcetri>dt-H  whin  the  iinprc^sed  e.m.f. 
reached  2.x  volts,  and  gating,  or  lil>!.'i;t«i»ii  <if       buUlilv^.  was 


recorded  at  it  iicetiis  iikcly  that  the  niicro«cupc  would 

hare  made  gassing  %-isible  as  soon  as  vibrations  appeared  In  the 

current  «a\e  oscillogram  at  1.15  volt  At  rel:!tivcly  high  <•  m  f'=, 
.such  5  voU»,  the  current  was  again  nearly  i>inu»uidal,  with 
rapid  superposed  vibrations,  and  its  phase  waa  abqpit  10'  ahead  of 
the  V  illa(je.  It  is  clear  that  there  arc  at  least  three  difFereni 
phcr.omer.a  present  in  such  a  case,  tending  to  iiitiuence  the  current 
wave,  namely,  the  diffusion  of  ions  through  the  electrolyte,  the 
prdar  /atign  capacity  of  the  electrode  surfaces  and  the  occlusion 
of  parts  of  the  electrode  surfaces  by  dccr>mpo$ition  productS- 

Iron  Lu&SBj  IN  Single-Phase  Commi;tator  Motors 
Among  the  minor  problems  eoinit>ct«<l  with  the  determina- 
tion of  the  perfoniiance  of  single-phase  motors  of  the  commu- 
tator type,  one  of  considerable  theoretical  interest  is  found  in 
ilie  variation  of  tN  iron  losses  with  the  change  in  speed.  In 
the  eonipensited  Series  motor  the  magnetic  field  lias  a  constant 
direction  in  space,  and  is  alternating  in  value.  This  condition 
exists  whether  the  armature  frotor)  is  stationary  or  in  motion, 
^1  th.:t  llie  <letermination  uf  the  hisses  in  the  siator  core  is 
tctativcly  simple  when  the  density  ot  magnetism  is  known. 
When  the  rotor  is  at  rest,  the  tosses  in  the  core  may  be  ascer- 

tamed  witli  a  liixh  ilegtee  of  accuriuj,  hut  simplicity  of  treat- 
ment cca»es  to  exist  when  11  ><>  in  molion.  in  this  latter  case 
the  individual  sections  of  the  rotor  arc  subjected  to  entirely 

different  cyclic  elinimf'-,  and  the  law  of  the  variation  is  cn- 
cecUingiy  complex.  The  losses  due  to  these  changes  Uaic 
never  been  accurately  expressed  mathematically,  although  ap> 

j>T<,\;niale  fonniilas  which  .nivt  resnlls  sufticienlly  exaCt  foT  all 

pr.ictK' il  reinnrenicnls  have  lieen  develoi»ed. 

\\  hen  the  rotor  revolves  at  synchronodk  s^>eed,  that  section 
of  the  rotor  core  wliieh  at  the  instant  of  maximum  flux  oe- 

1  iipit  s  the  inec  laiiical  position  in  the  cciiler  i  f  tield.  is  siihjtrled 
Iu  a  unidirectional  eiux,  which  varies  in  vaiuc  from  the  maxi- 
mum lo  jwro;  while  that  section  of  the  folor  which  at  the  in- 
stant chosen  occupies  a  [Hisitioii  midway  hctwcco  the  field 
poles  IS  •ruhiecied  to  a  (hix  which  alternates  at  double  the  cir- 
cuit fre<iiieiKy.  At  intermediate  sections  of  Ihe  rotor,  the  flux 
is  more  or  les.is  unidireciional.  but  in  any  case  it  varies  consid- 
erably in  value.  At  speeds  between  synchronism  and  zero  the 
ronditions  change  gradually  from  those  just  dcscrthed  to  such 
as  exist  in  a  stationary  transformer.  As  the  speed  increases 
above  svtwhronism,  ihe  conditions  approach  more  nearly  to 

what  W'ltilil  e\:-t  if  the  arnialine  were  revolved  at  the  par- 
ticular speed  chosen  in  a  field  which  varied  extremely  slowly 
from  the  zero  to  the  maxtmimi  value.    That  is  to  say,  the 

loN^,',  III  iln-  .irnialnrc  at  a  very  liiuh  speed  approach  in  value 
the  mean  ot  the  lusseit  which  would  exist  if  the  same  armature 
were  rotated  at  this  speed  in  a  field  produced  by  a  direct  current, 
and  hence  it  is  possible  to  determitM  their  value  with  a  fair 

degree  of  accuracy. 

In  a  recent  article  in  these  columns.  Prof.  Dr.  F.  Xietba'tMD-' 
rrp<jrted  some  tests  in  which  the  iron  losses  in  an  altcrn.  1  i, 

c-itreiit   series  niotor  were  directly   mensiircd      In   these  test* 

precautions  were  taken  to  insure  that  the  true  value  of  the 
iron  tosses  was  obtained,  so  that  the  curves  shown  may  be 

lakeo  as  repti  s< m mi;  ||k-  f.icts  a--  tin  y  >.  \!^t.  The  author  found 
that  the  curves  could  be  expre»»cd  m  the  form  of  equations, 
and  has  determined  the  constants  of  the  equations  involved  as 

.I'  i'l  t"  'li'  ii:Mi.:il;ir  itioLir  (.■■.id  Tliv  ^(atemcnt  that  the 
-litior  iron  ksstv  ot  repulsion  nmiora  wiii  he  the  same  as  ios 
the  comtwii sated  series  motor,  must  1>e  considerably  modified 
if  acULil  conditions  are  to  lie  reprcseiMed.   When  the  rotpcof  . 
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the  repulsion  motor  ii  suiioiury  tiw  st«tor  field  occupies  a 
constanr  mcduuiiea]  position  and  alternates  in  value;  but  wkcn 

the  rotor  rcvoV.  ai  ynchronous  sprt'd  llie  ^lator  field  i?  con- 
stant in  value  and  travels  synchroaousty  around  the  core.  It 
follows,  tlieKfoK,  UiM  tbe  lonec  in  tfw  tialor  of  a  rcpulaioa 

motor  under  speed  condition  arc  much  larger  than  those  in  the 
itatur  of  a  similar  com(>cnsated  series  motor,  and  the  equa- 
liona  for  fepresentiiig  the  MMor  loues  in  tbe  two  madiitin  tmiu 
be  eucnlially  dilfcfent  iit  form. 

Capacity  Epfict  im  Electiiic  Shock. 

It  it  well  known  that  when  a  primary  high-tensian  systein> 
such,  for  example,  as  a  ^nooo-Tolt,  three-phase  s}>tvni.  is  thor* 
oughly  well  insulated  throughout,  it  h  possible  for  a  person 
standing  on  the  ground  to  receive  a  severe  shock  on  coming  into 
contact  with  any  wire  of  the  system,  owing  to  the  fact  that  he 
ni.ikr-.  :in  jin(KTlcit  gri>und  on  the  'y^tcm  nt  the  pl.ifi'  uhcre  hv 
cutncs  into  conuci  therewith.  This  brings  the  potential  of  that 
point  nearly  to  zerO;,  and  ahers  the  entire  distribution  of  poten- 
tial in  the  system.  Accoinpanying  the  ehange  in  potential  will 
be  a  temporary  discharge  or  flow  of  current,  part  of  which  is 
likely  to  pass  ihrough  the  person  to  ground-  Provided  that  the 
iiisuIat:on  of  the  system  remains  eNcellent  at  all  other  points,  no 
such  Mtung  current  can  be  maintained  through  the  leak  so  ap- 
pliedi  and  the  shock  will  be  but  momentary,  although  it  has  been 
observed  lr)  Ik-  severe  in  some  cases.  It  is  similarly  possible  to 
receive  a  lesser  ninmfiilary  discharge,  or  ihock,  through  a  con- 
denser v'jming  into  coniari  with  the  high-l«nsion  System.  Thus, 
if  a  condenser  be  connected  with  the  system  and  be  left  insulated 
at  the  other  terminal,  the  connection  of  that  terminal  to  ground 
tlirouRh  a  person  would  be  able  to  pus  a  mi.mienlary  discharge 
through  his  body.  Considering  the  primary  and  s«con<l.iry  wind- 
ings of  a  transformer  as  a  condenser,  it  Is  within  possibility  to 
receive  a  «hock  on  touching  a  wrll-insidatid  secondary  circuit 
by  grounding  that  circuit  through  the  body.  We  believe,  how- 
ever,  fliat  in  all  cases  where  severe  shock  have  been  recelx-cd 
through  a  secondary  circuit,  they  have  lieen  due  (o  actual  con- 
tact between  primary  and  secondary  wires,  and  not  to  mere  elec- 
trostatic inductkm.  Nevertheless,  the  only  complete  safcgttard 
against  shock  when  aceidcixallv  touching  a  'ccon<lary  circuit  is 
a  pcriiianeiit  ground  properly  made  on  the  secondary  circuit, 
preferably  at  its  ekxtric  nentni  point 

MCTALUC  FlLAMCKT  LaMFS. 

W'c  are  steadily  getting  more  rt-imrts  from  abroad  of  ilir  evo- 
lution of  metallic  filament  lamps  of  various  kinds.  First  came  the 
osmium  and  lantaltmi  bmps,  now  we  hax-c  airconium  and  tung^ 

sten  lamps.  Of  the  •  iTi  i n  y  of  these  types  tliere  is  no  doulH 
wliatevcr,  while  ngardine  their  commercial  importance  much 
yet  remains  to  he  seen.  Several  of  them  seem  rather,  dillicalt 
to  produce  for  the  voltages  ordinarily  used,  but  we  I>elievc  that 
even  the  osiuiuin  lamp,  probably  the  most  troublesome  of  them 
all  from  a  mechanical  standpoint,  has  now  been  nude  for  no 
v.ilts  instead  of  the  50  or  55  volts  of  the  earlier  forms.  What 
the  life  of  the  very  slender  high-voltage  filaments  will  be  rctiiaius 
to  be  seen,  but  there  is  little  doubt  that  a  reasonable  life  can  be 
reached  l>y  .t  sm.il!  -acrifice  of  efTiciency.  Starting  with  an  "effi- 
ciency" of  1  to  1.5  \o[lL  per  candle,  one  could  well  afford  to  cut 
these  figures  a  bit  to  inert  , im  ibe  life.  <lill  remnlmng  in  a  reuion 
far  beyond  tins  capabilities  of  carbon.  And,  by  the  way,  »hy 
shottld  not  one  refer  to  volts  per  candle  as  the  "doty"  of  a  lamp 
instead  of  persisting  in  the  illogical  though  customary  me  of 
efficiency  when  it<  reciprocal  is  really  meant— as  absurd  in  rea- 
son as  lo  speak  of  a  speed  of  so  many  hours  a  mile.  There  is  no 
doubt  that  for  ca^y  construction  and  long  life  the  metallic  fila- 


ment lamps  should  be  made  for  rather  »nia;]  voltage  or  rather 
iaiBK  cudle^wcr,  yet  by  some  tMurrifice  of  efficiency  one  may 
come  within  the  tanfc  of  us- .il  pr.i.tice. 

Why,  however,  should  we  lay  so  much  stress  on  custom  in 
these  matters?  Of  course,  from  the  standpoint  of  illumination 
extreme  subdivision  of  nnits  is  a  good  thing,  yet  as  a  matter  of 

fact  tlic  great  mass  of  interior  lighting  is  done  with  16-cp  lamps 
in  spite  of  the  convenieiice  of  lamps  of  8  cp  and  below.  It  has 
evidently  been  found  that  the  net  gain  in  illnminating  efficiency 

ly  the  use  of  smaller  units  may  be  quite  otTsct  by  tlic  Ik  iv  neil 
actual  efficiency  and  the  increased  cost  of  the  renewals.  The 
economic  consideratioos  are  simple.  At  10  cents  per  unit  and 
20  cents  for  renewal.  i,<xxj  hours  of  a  50-volt.  lO-cp  lanip  would 
cost  $5'^  \^hile  1,1000  hours  of  two  8-cp,  j2-volt  lamps  would 
cost  leaving  a  margm  of  about  25  per  cent  to  cover  the  Ich 
effective  distribution  of  the  larger  unit.  On  the  siine  principle, 
a  jj-cp,  5a-volt  metallic  filament  lamp  for  i,ouo  hours  would  cost 
$S  for  currer-t  and  possibly  $t  lor  renewal,  leaving  a  very  large 
margin  to  cover  the  los?  in  distributi<in.  Taking  into  account  the 
very  high  intrinsic  brilliancy  of  the  metallic  tilamcnt  lamps,  it 
would  look  as  if  they  sliould  be  employed  in  piactical  illumina- 
tion aotneivhat  difFereiuly  from  the  lamps  now  commonly  in  use. 
In  particular  thev  would  seem  to  be  well  suited  lo  indirect  and 
diffused  illuniinattoii,  which  should  be  used  eveti  with  carbon 
lamps  far  more  than  it  is.  Even  the  last-named  are  too  brilliant 
to  be  used  unshaded,  so  that  in  this  respect  all  incandescent  lamps 
inu.vt  stand  together.  I'or  ceilii-g  and  cornice  itislatlation,  the 
very  high-efficiency  lamps  can  be  used  with  admirable  effect  and 
great  economy,  and  for  such  use  increased  size  of  units  is  tm- 
objedionable.  .\  lamp  with  a  duty  of  1.5  volts  per  cindlc,  even 
if  of  3:1  CP  or  thereabouts,  can  be  used  to  very  great  advantage, 
and  it  is  therefore  an  open  question  as  to  how  much  it  is  worth 
while  to  struggle  (oward  a  reduction  of  candie -power.  Hifih 
voltage  is  practically  very  much  more  impcirianl  since  this  bears 
dircclty  upon  the  economy  of  distribution. 

Park  Liohtinc  Peaks. 

Tile  luigonty  of  central  si.ition  mcn  are  sc>  accustomed  to 
cnnsideriitg  the  maximum  peak  load  as  coming  at  about  the  hour 
of  6  p.  m.  in  the  month  of  Decethber  each  year,  that  the  idea 
of  a  maNimnni  peak  loud  in  midsummer  wilt  strike  them  as  a 
novelty.  Xeverthetcss,  ilH;re  are  a  mimbcr  of  central  stations  of 
which  this  is  true.  Tn  some  chics  in  Ohio  this  is  due  to  the  fact 
that  natural  gas  is  used  extensively  in  winter  on  account  of  its 
value  in  heating  the  room  which  it  also  lights,  while  electric  light 
is  used  in  summer  because  gas  would  he  unbearable.  In  other 

cases  the  e.xislenci  'li  the  inriximiiin  peak  in  the  •^imuner  may  be 
due  to  a  large  park  or  pleasure  resort  lightiitg  load.  The  latter 
is  a  very  desirable  clan  of  business,  and  which  can  he  taken 

at  a  low  rale  provided  it  conies  well  un<ler  tbe  |<eak  load  ca- 
pacity of  the  »^ition.  Wlien,  however,  there  in  so  much  of  park 
lighting  that  it  fonns  the  maximum  peak  of  the  year,  a  company 
>houId  go  very  »lo»  about  making  the  low  r.ite  We  have  h<  :ird 
of  such  business  licing  taken  on  to  an  extent  that  ucw  dp-, 
paratus  was  needed  to  take  care  of  it  and  at  rates  which  should 
only  be  jfiven  to  iion-fieak  users,  .A  Slimmer  resort  or  park 
which  lights  up  only  a  few  months  every  year  in  mid*umtner  is 
all  wry  well  where  there  is  a  siaiion  and  line  cap.wily  which 
can  line]  no  other  use  during  tbe  summer;  but  when  it  come^  to 
putting  in  additional  Station  transformer  and  Ki»e  capacuv  to 

take  c;ile  "f  this  i  hi^s  iif  bdsuie---,  there  ^houId  be  a  li,xcd  charge 

included  in  the  rate  to  take  care  of  interest  and  depreciation  on 
tbe  apparattts  necessitated  by  this  knd.  That  part  of  the  station 
capacity  which  is  required  both  for  the  summer  and  winter  peaks  , 
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may  have  its  fixed  charges  divided  between  the  customers  coin- 
i"g  on  the^c  (wo  peaks.  Transfonncr  npaci^  «mi  b«  utilwed 
for  both  peaks  m  some  cm«  by  moving  ccnain  transformers 
fr«n  ih«  parks  to  the  bntiiiess  dittrict  in  tlie  winter. 
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come  within  the  direct  line  of  the  observer  s  viitoii.  The  ariick$ 
by  Messrs.  Tay,  Cravath  and  Laaiiagh,  on  jmccs  1147  and  iijOt 
cmphaMxe  tlien-  cunsiderations  and  give  tlltntrations  ot  haUl 

that  are  well  »nd  ill-lighted. 


ELECTRICAL  WORLD 


The  Lightino  of  Public  Hails. 

There  it  an  inertia  in  the  «orld  of  mental  ciperations  just  as 
marked  as  ttiere  is  in  the  physic.il  world.  ahhouKh  it  dues  not 
.11  vrt  V,  nt  permit  of  precise  <)itantitalive  .statement  or  measure* 
ment.  luaiinct  i«  but  tile  name  given  tg  the  inertia  of  h.ibit.  It 
is  not  only  necessary  that  this  inertia  should  exist  in  all  the  pro- 
cl^h  -  ,if  I  rg.in;c  activity,  including  memory,  but  it  i»  also  in 
many  ways  most  fortimate.  The  dcxtcHty  of  hand  and  the 
deftness  of  thought  which  come  by  long  practice  tit  a  given  line 
of  industry  arc  the  great  benefits  of  the  tendency  of  mind,  as 
well  a&  of  matter,  to  persiit  in  a  direction  which  previotn  activity 
has  selected.  If  it  were  not  for  tiifs  property  of  nerve  ganglia, 
mherrnt  m  some  extent  in  every  protoplasmic  cell,  wc  should 
have  to  employ  our  attentive  effort  consuntly  upon  the  simple 
physiol  and  chenrieal  actions,  such  as  breathing,  whereby  life 
is  maintained.  On  the  other  hand,  menial  inertia  has  also  its 
detriments  and  disadvantagci,  which,  wbiie  far  outweighed  by 
benefits,  need  yet  to  be  watched  for  and  minimiied.  Prior  to  the 
general  introduction  of  illuminating  gas,  about  the  middle  of  the 
la«t  century,  men  were  accustomed  to  expose  to  ftili  %-icw  the 
torches,  candles  or  lamps  with  which  they  lit  up  die  interiors 
of  huildings.  The  brilliancy  of  these  luminous  source:  n  .i<  r. 
atively  so  low  that  they  d>d  not  distress  the  eye,  and  their  number 
was  generally  so  .str:al;  th;,t  there  was  but  little  danger  of  over- 
stimuiating  the  eye  b>  glare.  Thus  the  altars  of  cjilhedrals,  in 
fun  view  of  the  assembled  audience,  glittered  with  multitudinous 
tapers;  but  the  retinal  stimulus  was  agreeable  rather  tllin  ex- 
cessive. When,  however,  gas  jets  became  available  for  illuminat- 
ing public  halts,  and  portkularly  when  high-efficiency  arc  or 
incandescciii  r.,ni|.-  ,  :,:,)c  into  use.  the  habit,  many  centuries  old. 
Of  hanging  the  illuminating  sources  in  foil  view  of  the  audience 
became  a  pernicious  custom.  Although  the  plan  is  decried  by 
the  cxpcils,  yet  it  persists  even  to-d.iy  and  we  all  too  fretjucntly 
iit  III  a  public  hall  trying  both  to  see  and  not  to  see  simultaneously. 

It  is  not  yet  recognized  as  it  should  be  th.n  the  retmal  >lim- 
uius  depends  upon  the  iiurin»ic  brightness  of  a  luminous  source 
or  iis  intensity  per  square  centimeter  of  surface  as  well  as  upon 

its  total  intensity-.  A  iinifi.Tm  5ph[rli;;il  ^m.  n-  lly  of  too  candles 
emitted  b.v  a  translucent  globe  a  io<^t  in  diameter,  has  a  bright- 
ness or  intrinsic  brillwncy  of  less  ^n  one-quarter  of  a  candle 
per  square  inch,  or  one-thirtieth  of  a  candle  per  square  centi- 
meter. If  the  filament  of  the  loo-cp  lamp  be  viewed  directly, 
the  brilliancy  of  the  filament  will  he  about  50  candles  per  square 
centimeter,  producing  a  mnch  greater  rctin.-il  stimulus.  Iti  the 
case  of  the  globe-enclosed  lamp  of  100  candles  lojal  external  in- 
tensity,  the  eye  would  be  able  to  rest  upon  it  without  fatigtie, 
while  the  same  total  candle-power  in  a  nake<l  filament  might  ;it 
short  range  be  even  painful  and  even  dangerous  to  ..hsi-rve.  A 
hall  to  („•  iR-rfcctly  lighted  sli.iiilr!  provid.'  Mtfticicni  illumination 
in  all  pan*  lor  the  easy  reading  of  print  and  at  the  s.ime  time 
should  have  every  laminotti  sonrce  concealed  from  direct  vi-n  ii. 
like  the  fiiotliKhli  of  a  theatre.  Where  ihiv  ordilMn  may  \vA 
be  fulfilled,  the  luminous  tiuurccs  should  be  enclosed  in.  or  cov- 
ered by.  diffusing  globes  or  reAeetors.  .so  as  to  scatter  their  light 

and  ii-.lorL-  ihc  iriliiiixic  Krill Liiuy  :is  vi,  hy  ih.-  ..h-LTViT. 
especially  when  they  are  at  a  low  elevation,  and  are  likely  to 


SOUCITIHO  BY  EKFtOrgl. 

We  print  el.*e»here  in  this  issue  the  plan  adopted  at  Slieb<'ygaii, 
VV')»„  to  Secure  new  business  through  tJic  regular  employes  of  the 
compmy,  rather  than  through  special  paid  solicitors.   At  the 

Xorthwcncrn  c-.-nni-ntion  last  Fehmnry  Mr.  r,,-.-.  I).  Westovcr. 
of  CadilUc.  .Mich  ,  described  a  scheme  he  had  successfully  tried 
whereby  a  commission  to  empbyes  was  given  for  new  business 
These  cases  naturally  bring  to  mind  the  question  of 
far  such  schemes  are  applicable.  It  will  probably  be  agreed 
at  the  outset  that  in  cities  t  40.000  inhabitanU  and  over  the  con- 
ditioiu  an  such  that  regular  solicitors  are  neccssar)'  to  get  the 
best  results.  In  cities  of  over  40^000  the  operating  employe* 
of  the  company  are  not  naturally  personally  acquainted  with  ;my 
large  percentage  of  possible  customers,  and  they  have  little  time 
to  devote  to  solidtinc  if  they  are  property  attending  to  their 
regular  duties.  They  are  furtherm-jre  usually  specialists  in  ccr- 
uin  operating  work  and  apt  to  prove  poor  solicitors.  In  the 
smaller  towns  of  sgooo  population  and  mdar,  on  the  other  hand, 
it  »  :n  '»  generally  conceded  that  men  to  do  nothing  but  solicit 
cannot  be  ouployed. 

.As  to  the  size  of  towf.  tli:i:  "ill  ju-tify  thr  oi^-^:  1.  ynifni 
of  a  »pecia)  solicitor  there  is  considerable  difference  of  opiniuii. 
A  town  of  loyooo  population  eerlamly  will  in  the  majority  of 
cases.  Below  this  it  is  questionable.  The  manager  himself  will 
usually  do  belter  than  any  special  solicilor  a  small  company  can 
afford  to  hire,  or  solidting  smy  be  done  fay  some  one  man  in  com- 
bination with  other  duties.  In  a  small  tnv.tL  t'-e  manager,  to- 
gether with  the  various  employes,  will  have  an  act|U.-iiiilaiKe  lliat 
covers  the  community  fairly  well.  If  an  inducement  can  be 
made  to  all  employes  to  bring  in  new  business,  it  ought  to  produc-? 
results— better  results,  at  feast,  than  if  there  is  no  interest  take;! 
in  the  matter  by  employes.  \s  to  whether  a  central  station  in 
a  town  large  enough  to  support  a  solicitor  should  adopt  a  plan 
allowing  a  commission  on  new  bunness  to  all  employes,  is  a 
matter  worth  some  thought.  With  a  solicitor  and  several  othe.- 
employes  worlcing  the  same  field  on  a  commission  basts  there  is 
an  excellent  opporinnity  for  hard  fcclinir  which  should  he  guarded 
against  in  uhate\cr  plan  is  adopted  By  getting  operating  ard 
accounttng  employes  interested  as  solicitors,  they  are  naturally 
more  than  ever  anxious  to  make  the  service  perfect  and  rela- 
timis  with  customers  agrceahle.  In  these  days  when  good  cei'.- 
tral  station  solicitors  arc  scarce,  latent  talent  in  members  of  tlie 
operating  force  shcmld  be  ferreted  out. 


At  the  recent  meetnig  of  the  Southwesti-rn  coiiventiou  tlie 
paper  of  most  immedtatc  and  practical  interest  to  central  station 
men  w.ns  that  relating  10  methods  of  inonasing  Inisiness.  rcidi 
by  Mr.  G.  C.  Gum.  and  of  which  an  abstract  .ippiars  on  puKe  1144. 
The  statement  made  by  him  that  a  brge  factory  does  net.  jke  the 
average  central  station,  depend  on  the  penomiel  of  the  prndtic- 
ti<<»  department  to  Ttufket  its  product,  is  worth  thinking  .iKm  I. 

oMil  il  n.it  entirely  new.  We  are  further  gl.id  to  note  the  em- 
phasis he  puts  mi  kKreasfaig  the  general  standard  of  illumination 
among  the  stores  in  a  town  as  a  means  of  increasing  gross  rev- 

i-mii'  HliMii:ti.iti<iii  i>  nidvi-  ih.nii  sonielhiiiK  to  S'^e  hy  in  a  slorc.- 
it  is  advertismg.    Upon  this  basis  it  must  be  urgc^  both  in  large 
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and  small  towns,  nirl  *rsT  -fTnrt  :!n-".!,1  he  ;-»"ir.ci'ntrated  on  the 
most  progrc<iMvc  iiiucliaiit*.  There  is  an  immense  difference 
in  tbe  sitndiinit  of  illumination  among  the  tnerchants  of  different 
towra,  and  ntually  there  is  much  more  rhniiee  for  development 
in  tiw  small  towns  than  in  the  large,  though  there  are  notable 
cxceiitMiae. 


CoMBiMso  Gas  and  Euctmc  C6MrANin. 

The  number  of  cities  in  which  the  and  electric  lightiRf 
interests  are  under  the  sane  control  is  coiutantly  on  the  incrcue. 
Whenever  sndi  comolidations  of  gas  and  dcctrie  cotit|kantes 
take  place,  questions  of  great  and  immediate  importance  to  the 
management  always  come  up  in  fixing  on  a  general  policy.  The 
iSrtt  qnestion  is  usnaNy  as  to  whether  gas  tighting  shall  be 
pu&hed  and  encouraged,  or  whether  the  lighting  business  shall 
so  far  u  the  company  can  influence  it,  be  confined  to  electricity. 
Id  pttsing  upon  these  matters  the  example  set  by  some  of  the 

consolitlntt  il       -  L-K  ctriL   Ci  iriipanics  that  .ir-.-   iii.iking  the 

best  cirnings  should  be  considered,  as  well  as  the  relative  in- 
herent merits  of  the  two  methods  of  illimnination  and  the  prob- 
able trend  of  future  development.  It  is  notable  thnt  roni  .Iit!- 
atcd  gaa  and  etectrk  companies  whose  earnings  per  capita  of 
populatimi  aw  highest  an^  as  a  role,  pushing  gas  for  cookfaig. 
heating  nr'.A  -tiduiitrla!  purposes,  but  electricity  for  Halifni,:  pur- 
poses. There  arc  two  good  rcasoii»  for  (his.  In  the  first  place, 
the  public  demand  is  sure  to  be  more  and  more  for  electric 
light  as  against  gas  as  time  goes  on.  because  it  is  convenient, 
clean  and  np-to-datc.  In  the  second  place,  the  public  is  willing 
to  pay  more  for  electric  lighting  than  for  gas  li^tmg  and  con- 
aetueotly  the  revenue  per  cafsla  of  population  can  reasonably  be 
expected  to  be  larger  with  electricity  as  the  emnmon  illuminant 
than  with  gaa. 

Aa  atvunient  sometimes  used  by  coiuolid.iicd  gas  and  electric 
conqiany  managers  against  the  pushing  of  electric  lighting  in  the 
residence  districts  is  that  the  gas  ti»ins  must  be  p1acc<t  all  through 
these  districts  to  take  care  of  gas  ranges,  and  it  is  consequently 
better  to  encourage  rendenct  customers  to  use  gas  for  lighting 
than  to  cover  the  territory  also  with  electric  lighting  >rrvioe.  It 
may  be  true  tli.it  tl  <-  company's  investment  could  be  kept  down 
to  a  lower  point  by  giving  only  one  class  of  service  to  a  resi- 
dence, provided  a  large  proportion  of  the  resklcnccs  in  a  district 
were  gas  range  users  and  there  was  no  electric  service  in  the 
districi.   As  a  matter  of  fact,  we  seldom  tiiid  stich  conditions. 
Electric  lighting  ^ains  must  be  nm  on  most  of  the  residence 
streets  to  serve  the  many  wide-awake  customers  who  demand 
the  must  iiiudern  aud  convenient  light  and  will  mn  put  up  with 
gas.  It  mtty  also  be  true  that  in  order  to  serve  the  scaiterrd  g;i.<< 
■ange  aistomers,  gas  mains  must  lie  placed  on  nearly  all  the 
esidence  streets.  In  other  word.N  b<itli  gas  and  electric  distribu- 
mi  systems  have  to  be  maintained  in  residence  streets  any- 
«y.  There  appears  n>  be  no  doubt  that  more  income  can  he 
|ained  from  a  renidencc  lerriiory  by  Riving  both  classes  of 
\  ice  .iiitl  pusliiiiR  only  citclricity  li>r  lighliiiii:.    Further  tli  i  i 
V  the  public  will  be  much  better  satisfied  than  if  any  at- 
t>t  is  made  to  force  gas  lighting  on  builders  of  new  honsM 
Vulurc  t<i  k'lM"  clrclnc  -t-Tvicc  in  the  risiilriice  iji^iricl^  .\ 
'^any  which  pursues  such  a  policy  is  sure  to  be  listed  by  the 
Pt  where  it  belongs,  namely,  among  the  back  numbers. 


Gasoline  Liuhtinc. 

We  still  continue  to  hear  of  the  competition  of  gasoline  vapor 
lamps  with  eteclrie  lighting,  especially  in  the  smaller  towns.  We 
have  always  believed  (and  have  no  reason  lo  i  !  rciiRi  t1i.n  belief  ) 
that  this  cla«s  of  gasoline  lighting  is  to  be  considered  as  a  dan- 
gerous and  temporury  makeshift  not  Ukdy  lo  last  kmg  in  any 
coinnumity  ulicrc  it  inlrrKlnccrl  N'^vcrtheless,  there  seem 
always  to  be  a  few  in  every  community  who  are  willing  to  try 
thmgs  when  they  are  new.  The  pngreia  made  in  their  intro- 
duclion  depends  much  on  the  management  of  the  central  station 
company.  With  good  service,  reasonable  rates  and  attention  by 
the  coinp,-Lny  to  a  customer's  installation  .so  that  he  may  get 
good  results  for  his  money,  gasoline  lighting  plants  will  not 
make  much  headway.  We  are  inclined  lo  bdicve  with  one  of  • 
the  speakers  at  the  :  ^  invention  that  it  is  well  for  central 
siation  men  not  to  make  too  much  ado  about  or  oppose  too 
actively  the  introduction  of  gasoline  lighting  installations  in  a 
town.  In  other  words,  let  the  thing  hang  itself  rather  than 
advertise  it  iqr  opposition.  Unfortunately  it  itsually  takes  one  or 
two  gasoline  accidenls  fairly  near  home  to  bring  the  users  of 
these  appliances  to  »  realijiing  sense  of  their  danger  Itiflecrl, 
we  believe  that  it  is  the  duly  of  every  central-station  manager  as 
a  dtiaen,  aside  from  anything  he  owes  his  eompany.  to  call  st- 

tpminn  tn  thr  d.inprrs  "f  thi<  rlts^s  nf  lighting  and  to  '.he  fre- 
quent accidents  which  result  from  it.  .\s  shown  by  a  recent 
Undcrwriten'  BnUetiit,  part  of  wfakh  was  quoted  in  our  issue 
of  March  3,  1906,  page  442,  the  Underwriters'  enginccfS  Bat* 
plainly  that  the  use  of  gasoline  lighting  appliances  introduces 
,in  e.xtra  fire  faamd  Which  should  always  be  recognized  by  in- 
creased iitsttmiee  rstcs.  In  spite  of  this  extra  hazard  and  the 
nnderaaUe  fact  that  elcetrieity  is  safer,  we  find  frequemly  that 
no  higher  insurance  rates  are  charged  for  a  gasolnte  lighted 
store  than  for  one  liglitcd  by  electriciiy.  This  is  manifestly  un- 
just, since  users  of  eteetricity  shcmid  he  entitled  tn  a  better 

rate  than  thosr  UiiiiR  a  il.;nm'r> ;lUini;:iriiit  ■l:'"'^'. 
Central  station  companies  certainly  can,  without  vioLiiing  the 
public  idea  of  fair  play,  ask  tint  the  safer  {Ihuninant  be  given 
the  better  itisiir;iiico  fate.  It  is  certainly  not  too  miub  to  ,isk 
that  insurance  companies  live  up  to  the  recommendations  ot 
their  own  experts. 

t")f  cour^-.  liu'  fiiml.iitu  nl.il  n  .i^on  why  gasoline  lighting  ap- 
pliances are  put  in  is  that  the  customers  believe  they  are  going 
to  gel  more  light  for  their  money.  It  is  therefore  dearly  up 
to  the  central  station  men  lo  meet  these  conditions,  in  adv.iMcc. 
if  posftible.  by  securing  to  their  dissatisfied  CHStomcrs  the  tie«t 
illuminating  results.  The  sellers  of  gasoline  vapor  lamp-  ,irc 
viTv  !it;<-!y  tr>  sel«sct  for  their  field  of  ,Tctii>n  ,"1  town  whir*  the 
lighting  r.itcs  are  high,  the  service  iiulitJirent  and  where  the 
only  things  to  be  found  in  the  way  of  electric  illmiiiii,m-.  -  f  n 
candescent  lamps  improperly  equipped  with  reflectors  and  alter- 
nating-current arc  lamps,  which  are  notorioti*Iy  weak  in  the 
amount  of  useful  light  thrown  downw.-ir.i  The  most  efficlive 
way  of  meeting  this  competition  appears  lo  be,  first,  to  make 
rates  that  are  right:  seciMid,  to  give  jtood.  reliable  service,  and 
tliiTil.  1'  use  incandescent  lamps  equipped  with  s"""!  relUvl'>rs 
or  Nernst  lamps  well  distributed  over  a  store.  By  phtcing  the 
sources  of  light  above  the  area  to  be  lighted  and  with  the 
downward  distrtlnittoii  <if  light  nfforded  l>y  1  ither  tlu■;lll<U••^c^•^l^ 
lamps  with  reflectors  or  Nernst  lamps,  the  best  results  can  be 
obtained  in  store  lighting- 
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N.  £.  L.  A.  Daily  Programme. 

The  following  is  the  daily  progratnuie  for  the  eaovcnlkMi  of 
the  N'.itional  Elcciric  light  Atioeiation  at  Atlantic  C3ly  next 

week ; 

Tuesday.  June  fir^t  sesiimi,  to  o'clock  am. —  Adrircis  of  Wel- 
come liy  the  CtOvcriKir  «f  Ntw  Jcr>»-y  or  the  Mayor  of  .'\llaiilic 
Cily,  Pre^idetil's  Adilrcs*.,  Mr.  \V.  H.  BIodJ,  Jr.  Aiinouncc- 
iiiems  Report  of  Ounniiltec  on  Progress,  Mr.  T.  Conimrr/ord 
Martin.  "M:<Riieti(e  Arc?  and  Mercury  Rectifiers,"  Mr.  \V.  & 
Baniow:  "Flamiag  Ard."  Mr.  Louit  B.  Marks.  Tuesday,  sec- 
oRd  MHkm,  2  o'ckxk  p.in.— Rtfioft  of  Steam  Ttnbine  Cotnmitice. 
Mr.  W.  C.  L.  Eglin.  diairman.  "Ftid  Economy."  ^(r.  J  H. 
HnllberiK:  "Mtehanical  Rcfrigeratioti,''  Mr.  John  Myer;  "Elec- 
tric Hinting."  Mr  James  I  ,Ayer:  "Line  Construction  for  Over- 
lieat!  Liijht  and  IViwer  Service."  Mr.  I'aul  Spencer. 

\\  idnexlay.  Jnne  6.  third  scssiim,  10  o'clock  a.m. — "Biifiness- 
Getting  ^tctl^ldv."  Mr.  F.  W.  Frucanff ;  "H<_nv  to  Make  a  Small 
Cleclric  Plant  Pay."  Mr.  D.  F.  McGec:  "Some  Methods  Used 
in  Securing  and  KetainiiiK  nu>incsv,"  Mathias  Tunicr.  \.  T. 
W'ilco.v.  Geo.  X.  Trdd.  R.  S.  Wallace.  Gen.  11.  Tripp,  l^on  H. 
Scherck ;  "Free  Inatallation  of  Electric  Sijpis,"  Mr.  John  F.  GiU 
Christ.  Wednesday,  fourth  aeatian,  i  o'clock  p^m.— "Profitable 
Co-operation,"  Mr.  J.  Robert  ^ouser  Jr.  Report  of  Coaunittee 
to  Co-opcratc  with  Lamp  Manufacturers  on  Adwrtising,  Mr. 
Paul  Spencer,  chairman.  "Grotmdins!  .Secomlary  .MlertialinR- 
Currcnl  .Services,"  Mr.  Sidney  Hosnier.  Ke|M-ir1  on  Prutection 
from  LiKhltitng  DitrinR  irjnj.  Mr.  .\lex.  Dow,  chairman.  Rep<irt 
01  Committer  on  the  Fire  Hazard  of  Electricity,  Mr.  H,  C.  Win, 
chairman. 

Thnr^day,  Jnne  7,  I'lfth  -i  «<.ion,  10  o'clnck  a  in  —"Maintenance 
aid  CiditiratuMi   of  Service  Meters."  Mr.   William  Dradshaw: 

"Cotiiparison  of  Dircct-Currcnt  and  Inductioin>Molor  Load,"  Mr. 
L.  E.  Bogen:  "AlicmaitMg'Current  Sfttema  of  Dislritartion  and 
Their  Aulomalic  Rcculation,"  Mr.  C  W.  Stone;  "Altcmatinr- 
Cwrrcnf  Elevators,"  Mr.  Vf.  NoUe  l>irldnion,  Jr.;  "Modern 

.Sttitchlioard  Practice  with  Particular  Reference  to  .\utoiiiatic 
rV\iee«."  Mr.  F.  M.  Hewlett;  "Control  of  Motor.s  on  Electric 
Licit!  and  Power  Circuits."  Mr.  II  D.  James  Thursday,  sixth 
se>si,.ti.  8.W  r>'cl.ick  p.m.— "The  .Mcaiiins  »«d  Proper  TreaiincKt 
of  the  Asiiatinn  for  Mimicipal  Ownerihtp  of  Public  UliKtief," 

Mr  Kverelt  W.  Tiurdett. 

Friday.  June  8.  seventh  session,  to  o'clock  a.m.— "\ew  liUim- 
inants"  Froi.  H,  E.  Clifford;  "Higher  Efficiency  Incandescent 
Lamps  in  Central  Station  Service:  Thvir  Value  and  Effect  aad 
the  Policy  Therefor."  Mr  F.  W.  Wilkbx;  "The  Edison  System 
of  Southern  California."  Mr,  R.  H,  Ballard;  1>esien  and  Man- 
ufacture of  HydrrvElectrie  Installalirnis  a  Whole."  Mr.  K  F. 
Ca«4el  Question  Tlox  ;nul  Wrinkle-.  Mr.  Paul  I.iipke.  Friday, 
exei-iitive  ■.i  Ssimi  f-ir  CIa»^  .\  and  P  nicnihers  only,  2  o'clock  p  m. 
—  Kepi.rt  lit  Fytcntive  CrJiiittiiltce.  Report  of  secrctar>  and 
lii  i-itrer,  I.aw«  >>)  the  dilTerent  SIate^  (fovcrninR  theft  of  ciir- 
r.  i::,  Mr.  F  II  Davi^  "MethoiU  of  Current  Theft,"  Mr.  C.  T. 
M..F<l<.ck:  "Sliditip  Scale  Methods  of  Public  Regulation."  Mr. 
W.  H.  Gardiner,  Jr.  Rcjiort  of  Committee  on  Ratrjt  and  CoetSi 
Mr.  C  L.  Edgar.  Report  of  Committee  on  Siand.ird  Rules  for 
Klcetrieal  Cottstruciion  and  Operation,  Mr.  E.  H.  Davis.  Report 
of  Committee  on  Public  Policy.  Mr.  Arthar  Williams,  Report 
*f  Committee  on  Relations  Relween  Manufacturers  and  Cetitral 
Station  Companies,  Mr.  Henr?'  I.  Doherty.    Election  of  officers. 

Note  has  alreadv  luen  m,-ide  in  thve  p.iKcs  o)  the  special  fea- 
tures of  cnterlainnient  in  connection  with  the  meeting  and  the 
siTii.il  car-  lii  trains  arratixed  for  by  Mr.  G.  F  Porter,  master  of 
traiisportation  In  additicti  to  the  reception',  trips,  etc.,  already 
as  I'.niced.  there  wi'.l  he  a  lia-^cball  ij.irnc  and  a  |!olf  tonrnatnent, 
for  llie  latter  of  which  Pre-.ident  Blood  is  offerins  two  prites. 

For  the  three  pr:.'<  <  otTcred  hy  the  Co-operative  Fkctrlcal  De- 
velopment Association,  Mr.  Blood  hat  appointed  the  following 
committee  to  report  on  the  papers  presented:  Dou glass  Bur- 
!,rtt.  of  Baltimore;  G.  E.  Montague,  nf  Kiagara  Palls,  and  E.  H. 
Mather,  of  Portland.  Me. 

Mr.  .Arlhttr  Wi?1i?iin«i,  chaimi  iTi  of  the  imiui mi  .n  cnnmiitu-e. 
aui^omiff*  that  tlu*  nrraiiRfinert .  foi  ilu  gii:i  urii-.uul-  ,11, d  club 


homt  are  ytry  satisfactory.  The  two  priica  m  a  large  toving 
ei9  and  a  stein,  both  of  leather  with  iilv«r  trinndngSb  of  the 
latest  design.  The  regular  badge  of  the  association,  ^lvcr<plalcd, 
has  been  momited  on  each  piiae. 


The  Electrical  Indastries  of  Germany. 

By  W.  C.  DaitMa. 
The  Society  lor  Protecting  the  Interests  of  the  German  Elec- 
trical Indtistry  has  iisned  a  report  on  the  progress  of  that  in- 

dtistry  in  1905.  Tlie  year  was,  according  to  this  report,  one  of 
uncommon  actiiily,  e\celliiig  the  fiooni  year,  Kjoo.  Thi-.  great 
activity  had  only  f>ne  feature  to  mar  it — the  prices  of  finished 
goods  could  not  lie  raisetl  snlhcteiitly  to  ni.ike  u;)  for  the  advance 
in  raw  material  C'-st  Ore  stiii-mu  ditTerence  hctween  the  pres- 
ent boom  ,hkI  that  which  ended  si.\  year>  .ko  is  iKiiiited  o-.:l.  In 
the  earlier  period  the  electrical  imlusiry  playeil  the  role  of  a 
leader,  a  creator  of  prosperity.  Through  the  estalii&hmcnt  of 
electricM  plants  of  alt  kinds  ttpcn  their  own  account  the  eteetrical 
companies  made  much  new  business  for  the  iron  and  some  other 
leadini;  industries;  and  all  this  had  a  stimubting  effect  upon 
the  general  pr<is.perity  of  tl»e  ci>untry.  At  present  conditions  are 
completely  resersed.  The  electrical  industry  t.ikes  the  orders 
that  are  hroujjlit  tn  it  and  executes  them;  tnit  it  iloing  no  arti- 
lictal  pii^hniK  in  i>rdcr  to  create  Inisine'-s.  .It  15  Iji.riie  alonij  upon 
a  w:i\e  of  provperily  which  it  did  nodiiuK  to  cal!  inio  Iniiin  ;  and 
thiH  il--  cmiliiiiin  is  far  sonmler  than  dnrinK  the  hot-hon-e  <ie- 
\eloptnent  thai  was  ^eeii  in  the  cIomhk  years  of  the  nineties. 

The  chief  iitipiiKe  to  the  actiMty  in  |i/>,s,  says  I'.ie  riport,  waS 
given  by  the  Gertnan  ci^al  and  iron  industries.  Here  elective 
power  was  introduced  on  a  large  scale  for  dri%-ing  hoisting  ma* 
chlnery,  puitipis,  ventilatiitg  fans,  transporting  men  and  eom- 
modities  above  and  under  gronnd,  ilhimitiating  unties  and  shops. 
The  ultimate  source  of  power  in  nearly  all  such  cases  was  found 
in  the  g.'ises  from  Mast  furnace?,  which  were  formerly  allowed 
to  escape  and  uo  to  wa-te  I  hese  arc  now  saved,  purified  and 
hurned  in  gas  engines  for  driiing  electrical  generators.  M.my 
of  the  larxe  rolling  mills  of  the  country  are  already  operating 
their  rolK  in  tlii^  way,  and  oihcrs  that  arc  with<nit  this  improve- 
ment are  ha^ttnina  their  plans  to  put  in  such  machiucr>'.  Ger- 
man coinpaiiies  which  havc  intro<luced  this  system  Bay  it  ha*  a 
marlted  effect  in  cheapening  production. 

Even  in  remoter  branches  of  the  iron  industry,  like  hardware 
shops,  electrical  power  made  rapid  progress  last  year.  The  tex- 
tile branches,  too,  made  larger  demands  than  ever  upon  the 
electrical  indnstrv,  and  manv  other  hranclics  of  manufacture  did 
the  *ame.  The  increase  of  electrical  jd,'ints  was  accelerated  hy 
impro\ enients  lor  economising  steam,  hy  the  suction  gas  motor, 
and  by  the  larger  application  o(  w.iier  turbines.  It  is  noted  that 
niany  ^igns  ind;c;;te  thrt  a  period  for  the  utilizatnin  of  (iermany  s 
water  jiowtrs  in  a  Iryher  degree  than  hitherto  has  wt  in,  Nat- 
ural water  powers  arc  iieing  developed  and  Streams  in  mountains 
and  hills  are  being  dammed  {i>T  the  creation  of  electrical  energy. 

Considerable  pro^-r,  >-  r~  noted  in  the  application  of  electricity 
in  transport.ition.  Electric  towing  machines,  miming  on  a  tivck 
on  shore,  are  coming  into  use  for  propelling  oanal  baiges;  elco 
trie  rr,anes  for  loading  and  unlouding  sMps  are  rapidly  sup 
planting  Mcam  machinery  for  this  pnr(1ll^c.  and  electrical  iif 
lulling  apparatus  i^  Iniiip  jiiil  i>n  alt  ship~.    (if  course  there 
steady  growili  in  street  and  snlmrbin  railways,  and  the  nsi 
electricity   on    stnndard-ganiie    road    is    extending.  Trackl* 
roads  are  aNo  conntig  im<i  n-e.  and  the  electrical  aiUomohilc 
maknig  rapiil  progre--.    The  year  ai'o  saw  11  lUsiderahle  priiifT 
ill  the  u>c  of  e'tctrici;y  on  the  f  irm.    I  his  wa.*  mainly  in  trr 
pORation  and  in  driving  agricihural  machinery.    This  devr* 
menl  necessitated  the  establishment  of  nnny  central  statiofl'' 
couMiy  districts.    Kew  nn-enikjns  In  ickgraphing  and 
phoning  instruments  ojirncd  up  wider  fields  for  both,  and  tlie^ 
irical  industry  felt  the  rfTeetie  of  this  increased  demand. 

Beside?  the  aclise  h  iin-  demand  for  lUiirical  gi>oJ  he 
foreign  market  took  I  ,hjit  iinai'tilies  than  e\ci'  beb>re.  'f'"' 
."IS  e'eclric;'!  ^.'i.i.K  chi  I-,-  ti  i.-.-  l  in  ilic  G.i-. cnii;:rnt's  tlJ*C*» 
tieruianv  s  exjforl-  y  ..1   naclied  j^.ojiuiij  uiark'i,  flJni- 
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parcel  with  65,000,000  marks  in  i<^4.  As  much  electrical  goodc 
is  classified  in  groups  where  it  cannot  be  detected,  it  ia  aMonwd 
that  the  lutal  exports  amounted  to  not  less  than  100,000^000 
marks,  or  about  ^ooowooo,  In  the  Goveinment  made  a 
careful  inquiiy  into  the  amount  of  eleeiricsl  ei^QCti  imd  fonnd 
that  they  had  a  total  %-alue  of  sf^BOOfiBO  marks.  The  chief  Md 
lor  these  exports  last  year  was  in  other  Kuropean  countries, 
which  are  also  enjoying  a  period  of  unusual  prosperity ;  also  in 
South  and  Central  .America,  and  in  South  .Vfrica.  This  report, 
however,  admits  (hat  the  export  movement  was  accelerated  b) 
the  fact  that  the  new  commercial  treaties  were  to  go  into  effect 
on  March  1,  I9n6.  This  event  causc<l  foreign  customers  lo 
make  larger  orders  than  ui,ual  and  to  have  the  delivery  of  the 
goods  faitmed  as  much  as  possible.  Some  of  Germany's  neigh- 
bors, notably  Russia  and  Austria,  have  largely  increased  their 
dntiet  on  electrical  nuichincry;  and  it  is  known  tint  one,  at 
least,  of  the  great  mannfactming  trusts  of  Berlin  is  eontemplal- 
iiig  the  cstaUishmeni  of  branch  faclnries  in  both  countries. 

The  imcnscr  activity  in  the  electrical  industry  necessitated  a 
laige  increase  in  the  nnmb-r  of  people  employed  in  it.  The 
society  places  the  total  lumiber  of  eniplojes  at  the  end  of  the 
year  at  Sj.ooo.  as  compared  w  ith  72.500  at  the  end  of  iiXM.  The 
increase  in  the  ninnbcr  of  workmen  was  greatest  with  manu- 
facturers of  special  articles,  their  increase  having  been  alxiut 
ao  per  cciir,  sNhile  the  number  of  the  working  (orce  i»ilh  the 
great  manuiacioring,  trusts,  corering  the  etuire  lield  of  elee- 
Uical  machinery,  gained  only  10  or  ti  per  cent  The  iUJmbet 
of  such  special  establishmenis,  too,  underwent  a  notable  increase 
dtiring  the  year.  Thcgr  new^number  290^  as  against  225  in  \>m- 
The  oAiciat  statistics  taken  in  tSgi)  of  the  number  of  employes 
ia  the  electrical  industry  showed  a  total  of  only  36,33]  for 
and  54417  for  t^. 

The  report  coi  rl  -  imi:,  ;-xpresstng  regret  that  the  electrical 
industry  is  pr;<c!;»..ii;y  .viiliout  any  firm  general  organl^slion  for 
regulating  production  an'!  prices.  Only  the  ma:  u:;ii  uri  rs  of 
electric  lamps  have  a  common  selling  agency,  and  a  more  or 
less  loose  combination  of  manufacturers  01  dyiirinios  and  motors 
was  able  to  effect  a  slight  advance  in  the  prices  of  such  ma- 
diinery.  Still,  prices  are  far  too  low  in  proportion  lo  die  prices 
of  raw  materials.  This  is  now  the  straggle  of  the  day  in  the 
German  etecifxal  industry— to  raise  price*  10  a  point  where 
profits  will  be  more  secure. 


Telephone  Statistics  of  Germany. 

According  to  recent  statistical  returns  puUtshed  by  the  Ger- 
man Telegraph  Oeparunent.  no  leas  than  3/xfiBOfm  marks  has 
so  far  been  expended  (or  German  telephone  plants.  More  than 
U«8a0  officials  are  employed  in  the  telephone  Service,  winch 
comprises  siaf.ti  subscriber  stations  sittiated  in  j.oOi  localities 
with  exchanges  of  their  own  The  nnmber  of  conversations  ex- 
changed has  for  the  first  lime  reached  one  thousand  millions.  The 
most  cxtensi\e  of  all  local  telephone  systems  is  that  of  Berhn. 
comprising  /.jX./)  siibsi'ribers'  stations,  and  ir/6,'jy8  km.  of  circuit 
on  which  an  average  of  5"8.4Ji  ct.nversations  are  exchanged 
everyday.  Hamburg,  with  31,707  ^nl)sc^i1)cr<■  !>tation«  and  271,- 
3t8  daily  conversations,  and  I'rankfort  on  Main  (14.104  and  io6,- 
170  respectively)  come  next  in  order.  The  longest  telephone  line 
is  the  Berlin-Paris  (1.093  km.)  on  which  a  daily  average  of 
eonversatioiu  at  the  rate  of  five  marks  each  is  maintained.  Of 
other  line<)  more  than  000  km.  in  length,  the  double  lines  to 
Meint  l.  [{ndape-t  and  Rale  should  Jn  iiii ;  l  amd,  the  former  of 
which  has  luen  ilin'I  frii|Ueiitly  used  1  .•.■1  iimcs  per  diem). 


Wiring  With  Flexible  Conduit. 

In  the  article  by  Lauis  J,  Anerbacher  on  "Wiring  with  Flexible 
Conduit  and  Armored  Cable,"  which  apiM  .ir<'d  in  our  issue  of 
.Xjirii  7.  It  was  st.Tted  ih.it  (ihrons  coiidiiu  having  an  internal 
diinietiT  Il-^s  than  -li  in.  wtniM  not  p;i»s  iiKpecti<in  In  the 
cliangis  to  the  Code  adr.plcd  at  the  atiinial  iiieeting  of  the  Na- 
tiiina!  Fioard  of  Fire  I'ndcrw riiers  aiid  published  in  the  •■Vpiil 
supplement  iu-l  is-ned.  the  ii-e  i.f  fibrous  conduit  having  an  in- 
ternal diameter  of     in.  is  permitted. 


Milwaukee  Convention  of  A.  I.  £. 

Tbe  openhig  session  of  the  twenty-tUrd  aonual  omvention  of 
die  Anwfican  Institnte  of  Eketfieal  Engineers  was  hdd  in  the 

auditorium  of  the  public  service  hnildlttg  of  the  Milwaukee  Elec* 

trie  Railu.iy  &  Ll>,'htlm;  Cr  in[i:ii:v,  y.w]  to  be  the  largest  and 
finest  raiLw.iy  l^;n^.m;u  liuilciiig  in  '.lie  vvorld.  In  addition  to  the 
auditorium,  it  1  ivi:...iii^  .rtKts  i  f  nl;  the  departments  of  the  com- 
pany, dining  rooms,  small  halit.  conimittee  rooms,  billiard  rooms 
and  bowling  alleys.  The  railway  station  part  of  the  building  is 
provided  with  wailing  rooms,  chcdc  rooms,  news  stands,  reading 
ntoms  and  a  lundi  eoimter. 

The  attendance  up  lo  Wednesday  evening  waa  meagre,  Ihe  total 
registry  of*biembcrs  and  guests,  indudiuK  ladies,  up  to  that  time 
being  only  2?i0.  Several  of  the  important  papers  on  the  printed 
programme  will  not  be  presented,  the  advancement  of  date  of 
the  meeting  being  given  as  the  cause  for  their  non-readines". 

When  President  Wheeler  called  the  convention  to  order  lie 
took  occasion  to  remark  that  much  interest  was  addi'd  to  Ihe 
event  on  account  of  the  fact  that  it  marked  tJie  dedication  of 
the  new  public  service  building  of  a  company  which  is  intimately 
connected  with  liie  work  ol  the  Institute.  He  introduced  Mr. 
C.  W.  Burkett,  of  the  local  committee,  who  announced  the  in- 
ability of  the  Mayor  of  Milwaukee  to  be  present,  and  explained 
that  city  aitome>'  John  T.  Kelley  was  present  to  represent  the 
Mayor.  Mr.  Kelley,  in  welcoming  the  members,  stated  that  the 
building  in  which  the  crmvcntion  was  being  held  stood  as  a  mon- 
ninenl  to  the  1  in  and  courage  of  electrical  enpi  ■  •  r  1  .d 
es(Mcially  fif  Mr.  John  I.  Bcggs,  as  president  of  the  .MiUvaukec 
Electric  Railway  %l  Lighting  Company. 

The  Entertainment  Committee,  of  which  Mr.  H.  H.  Cutler  is 
chairman,  arranged  an  Informal  reccplwn  lo  the  visiting  memben, 

which  was  given  in  the  red  room  of  the  Hotel  Plister  on  Monday 
night.   \  large  number  of  ladies  were  present  and  ices  and  re- 

fre  ')iiiMii  were  served.  The  Local  Committee  had  arranged 
for  a  baii  iiiet  on  Tlnitsilnv  evening  at  the  Hotel  Pfister,  but 
after  conferring  with  tbi  iHi.m  •  t  nie  Institute  this  was  called 
off.  The  business  of  the  onnt  iiiioti  will  he  concluded  Thursday 
nocn,  and  owing  to  the  rather  small  attendance  and  the  fact  ili.tt 
a  large  number  of  cich'gates  had  arranged  to  leave  for  home  im- 
mediately after  the  session  01  thai  <lay.  it  was  considered  that 
the  attendance  would  not  be  suAiciently  large  to  ju-Mify  a  ban- 
quet. The  Local  Committee  will  give  an  informal  supper  and 
smoker  to  the  members  and  guests  at  Whitelish  B«>'  on  Wed" 
nesday  evening. 

liOMOJiy'S  SBSSMK. 

The  address  of  President  Wheeler  crvnsisteil  of  a  discussion 
of  the  topic  "Engineering  Ethics."  He  staleil  that  electrical  cii- 
gimers  are  frvi|uent!y  roferrcil  lo  as  professional  men,  which 
they  are  indeed,  aitd  tliQr  should  so  regard  thenisches.  They 
are  imder  mi>ral  obligatioos  to  the  paMtc^  and  they  should  appre- 
ciate their  relations  to  the  publie  and  to  one  another.  He  read 
numerous  extracts  from  publications  of  bws  and  transactions  of 
professional  bodies  to  show  that  m«<-h  has  been  accomplished 
by  other  profession.-il  men  in  the  line  of  defining  their  moral 
obli;.!  .11   -.  ml  I   (>oint  out  the  coiirse  which  should  be  pursued 

by  e;-\Uii.sl  siij,Hicers. 

The  electrical  engineer  should  recognize  his  duty  to  bis  client, 
to  the  public  and  to  the  engineering  society.  The  most  important 
of  these  is  bis  duly  to  his  client  He  should  not  possess  any 
ooraieetion  with  a  manufacturing  company  unless  bis  client  is 
Informed  of  this  facL  He  should  hold  in  confidence  all  data, 
drawings,  etc,  uriiich  rightly  belong  to  the  client  He  ihouM 
rKognixe  the  rights  of  a  corporation,  just  u  of  the  individtnl. 
It  is  his  duty  to  educate  the  public  to  an  appreciation  of  certain 
engineering  (jucstinps,  and  be  shonM  cease  to  surround  the  busi- 
ness with  an  air  of  mystery  and  uncertainty.  In  rcg.ird  to  an 
eiisjineer's  duly  to  bis  rocielits  it  may  be  -taled  that  when  nicel- 
ings  of  the  society  are  unir.lerrsting.  the  individual  members 
themselves  are  at  fault.  The  "Kieiies  ofj.r  tin-  l-c>!  opportunity 
for  the  cnginci  rs  to  become  thorouglily  ac(|uaint(  d;  and  it  muSt 

always  he  remembered  that  the  most  reliable  estimate  of  an  en- 
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gincer  is  iliat  held  Iqr  the  members  of  hit  own  profession.  Fol- 
lowing the  custom  inaugurated  by  his  predecessor.  President 
Wheeler  introduced  Prcjident-elctt  Dr.  Samuel  Sheldon,  who 
expressed  hi-  r:j);j:i  ciation  nt  ■hr  ^ri-:a  In  imr  lif=.:rnMi;  upon  him, 
and  stated  thai  the  responsibility  of  the  office  is  becoming  heavier 
each  year  as  the  Imtitute  oontiiHics  10  grow  JHid  to  biwuleD  it> 

field  of  activity. 

The  first  paper  of  the  Ci  tun  rn  n  WU  one  by  Mr.  Maurice 
Miich  dcalii^  with  the  repuUioa-iitduciion  motor,  which,  in  the 
uliaenoe  of  the  amtbor,  wu  read  by  Dr.  C.  P.  SleiniiNtt.  Ai  ooted 
in  «w  abstract  eliewhetc  in  tlus  iisoe  (p.  1132),  the  fcpuliim- 
indnction  nsoior  it  a  eombimtlon  of  the  two  tnaddhei,  from  wiiicli 
it  takes  its  name.  It  posseises  a  large  starting  torque;,  a  limited 
maximiin)  speed  and  operates  with  a  large  slip  at  full  load.  It 
is  ;t:;t  iirii'.  ■  I'l  .T-  r.lfwit.ir  '.r  ^iniilr^r  w.irk  Its  disadvantage  rnidCS 
in  tlv-  i:u;  tliPt  It  IS  equipped  with  a  comtntitator.  In  its  per- 
t  <ii:>  iiivt.'  it  c]<  ^ely  reacmfates  the  compound-wound,  direct-cur- 
rent elevator  motor. 

The  discussion  was  opened  by  Prof.  D.  C  Jadcson.  who  Stated 
that  fom  general  distribution,  especially  for  the  .<malt  plants  in 
the  West,  siqgle-|lMse  circuits  are  much  preferable  to  polyphase 
circuits.  He  expressed  the  opinion  that  the  self'Starting;  sin^e- 
phaie  matan  are  destined  to  replace  the  polyphase  motor*  for 
such  diatrflmtion.  The  speed  range  of  the  rrpuhion-induction 
motor  Can  be  adjusted  by  the  design,  and  the  motors  can  be  con- 
StroCted  for  any  required  work. 

Mr.  O.  Percy-Cole  believed  th.-Jf  the  larse  slip  of  the  motor 
would  prove  disadvam.-if;i  on-.  ::ir  :rr'^iii  rla^'-i:-  •if  '.Mir)-.-  Al- 
though the  starting  torque  is  iarge,  ti»c  starting  current  is  also 
large.  In  this  respect  the  motor  does  not  seem  to  be  equal  to  the 
Wagner  motor,  which  gives  from  2.5  to  ^  per  cent  slip  as  com- 
pared to  5  per  cent  for  polyphase  melon,  or  15  per  cent  for 
Tcpulsion-ittdnction  molon.  For  elevator  lenrice  the  Schnelcr 
typf  of  repulsion  motor  is  eiecctient,  and  the  apeed  It  under  per- 
^ct  oootiot.  In  this  madiine  sfi  per  «cnt  caceess  ton|ne  can  be 
obuined  with  50  per  cent  cxcctt  etirrent 

Dr,  Steinnietz  remarked  that  for  constant  speed  service  the 
best  machine  is  the  polyphase  induction  motor,  but  for  service* 
requiring  frequent  starting  the  repulsion-induction  iimii  r  1-  im 
preferable.  He  thought  tbat  automatic  control  of  thr  >iiM:<.tl  .s* 
obtained  in  the  Milch  nit  t  .r  much  better  than  control  by  me- 
chanical means,  which  latter  may,  in  fact,  be  considered  ^s  a 
mechanical  speed-limiting  device^  which  is  liable  to  fail  at  any 
time. 

The  second  paper,  which  was  devoted  to  a  comparitoo  of  two* 
phase  aiMl  three-phase  mdnciioo  moton,  was  read  liy  the  author, 
Mr.  Bradley  McCormick.  It  was  shown  that  die  two-phate 
motor  is  in  all  respects  slightly  inferior  to  the  three  plia-r  ii.i- 
chine.  By  taking  into  account  the  distribution  of  the  ;.rm  arj 
coils,  the  variation  of  the  pr  niar>  1. . 11:111  toinotive  force  and  the 
flux  prtwluced  thereby,  the  autimi  rihowed  that  the  magnetiziui; 
<.urr.-:it  1  three-phase  machine  is  aliout  15  per  cent  more  th.in 
that  m  the  two-phase,  but  that  when  expressed  in  per  cent  of 
full  load  current  the  exciting  currents  of  (he  two  madlities  are 
equal.  An  abstract  <>f  this  paper  will  appear  in  our  next  issue. 

Dr.  A.  S.  Mc.Alli>tcr  stated  that  without  consideriiig  in  any 
way  whatsoever  the  various  factors  discussed  in  the  paper  ether 
than  the  assumption  that  the  frames  of  the  two  machines  are 
equal  and  arc  subjected  to  the  same  iron  lovses,  it  can  be  >lK>vvn 
that  the  qitadralnre  exciting  watts  of  the  two  motors  mu.-.t  be 
equal  The  iiuadrature  watts,  fV^  are  properly  expressed  by  the 
formula : 

where  f,  —  volume  of  the  iron, 
l\  =  volimie  of  the  air-gap, 

i>  =  permeability  of  the  iron, 
Bm  s  maximum  magnetic  density, 
/  =  frequency, 

a. 5 

4  s£  a  constant  —  tor  e.g.--.  units. 
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Therefore,  two  motors  having  equal  values  of  core  and  of  air- 

g.ip  operated  at  the  same  magnetic  density  and  frequency  must 
require  the  same  value  of  quadrature  exciting  watts,  ((uite  inde> 
pendent  of  the  phases,  the  mimber  and  the  distribution  of  the 

primary  coils. 

Ii'  C  H.  Steinnietz  said  that  tests  had  shown  that  when  a 
certain  motor  was  cminccted  up  for  twelve  phases,  six  phases, 
three  phases  or  two  phases,  the  volt-amperes  for  excitatioa  were 
the  tame  in  each  case,  but  that  when  the  connections  were 
changed  to  si ng^ phase  the  exciting  volt*amperes  were  slightly 
less,  and  hi  tiiis  case  the  empat  was  aomewhat  less  than  one-half 
of  tiiat  when  the  machine  was  operated  polyphase. 

Mr.  C  F.  Scott  traced  the  evolution  of  the  phase  induction 
from  the  time  when  projecting  poles  were  u.'ed  until  the  present 
time  wlnT.  iii-.tribiiled  windings  arc  i;nivkr;ally  employed,  and 
e.xplaiiurl  tin-       .iiuac;cs  derived  from  ihc  use  of  the  distributed 

Mr.  R.  E.  IKllmtind  stated  that  tests  prove  corKlusivciy  that 
the  leakage  of  a  two-phase  motor  is  more  than  that  of  a  three- 
phase  machine,  due.  doubtless,  to  the  larger  free-end  leakage  flux 
of  the  former  machine. 

Mr.  Sebastian  Scntius  read  a  paper  describing  nmnctoms  heat 
tests  on  alternators  which  can  be  applied  in  those  cases  where  it 
y  inconvenient  to  test  the  machines  under  normal  conditions  of 
operation.  The  principle  of  the  tests  con&i^t?  in  bringing  cnr- 
ret  into  (In  ;i:iii;i-iire  winding  at  such  pomts  thr.;  no  it-.duccd 
c.m  f.  ha";  '.r,  \:r  utrcome.  The  author  asl-umes  t'nt  ilu-  short- 
i'lrctiit  if^i  ;itT.inU  tin  i'.,ii.i  for  predetermii:i-ig  in  .1.  MilTi.-ii  nt'y 
.iccutaJc  way  the  regulation  of  an  alternator,  and  aisi>  to  normal 
field  current  and  ilux. 

Pr.  Stelnmelz  expressed  the  opinion  that  investigation  of 
the  various  methods  of  making  heat  tests  on  alternators  will  soon 
become  of  sufficient  importance  to  jnstify  attention  by  the  stand- 
ardisation committee.  The  importance  of  specifications  for  sndt 
tests  are  due  to  fbe  ttanttfsemte  la  tncMasing  nmnhert  of  Siioo»' 
lew  and  8«ao*1cw  madiines  whkli  require  from  so  to  34  hour* 

at  full  load  to  reach  their  fin;il  t<iiijit  r;itiiri'  rl-c  The  .im mrt 
of  power  involved  is  too  grtal  to  nuke  the  itsli  under  L.jicraiiag 
1  i'i:i[)tions.  Moreover,  it  is  practically  impassible  to  control  the 
leiiipcrature  of  the  air  surrounding  the  machine  for  such  a  period. 
Hence,  the  losses  must  be  caused  to  take  pl.ice  without  load. 
No  single  method  yet  proposed  is  perfectly  satisfactory  for  this 
purpose,  but  the  no-load  short-circuit  and  open-circuit  tests  serve 
admirably  as  checks  on  the  predetermined  performance  of  the 
machine. 

A  paper  en  Direet-Curfent  Motor  Des^n,  as  Influenced  by 
the  Interpole"  was  presented  by  Mr.  C  H.  Bedell.  This  pajier 
<.ive  an  outline  of  the  advantages  derived  from  using  commutat- 
ir.g  poles  on  rlirect-currcnt  motors,  as  noted  in  an  abstract  In 
this  issue  fp.  1 134). 

Mr.  11.  F.  T.  ICrlien  discussed  the  delay  in  the  aptilication  of 
tht  :iiniutalion  poles  which  have  been  Viiowii  lor  .  li  ni;  time. 
Interpoles  were  tried  about  1$  years  aga  bat  with  indifferent 
success,  due  to  lack  of  sulHcient  mm£  in  the  auxiliary  pule 
windings.  During  the  past  two  years  many  machnies  varying  in 
site,  from  >/i  hp  to  2,odo  kw  have  been  bniit,  and  from  these 
much  valuable  data  have  been  obtained.  Most  thorough  inves- 
t^tions  have  been  made  of  commutation  phenomena.  Machines 
are  now  being  built  which  Oimiinitale  v>er'cctly.  Machines  c.in 
be  made  to  overcoitipouiid  10  per  cent  nitrelv  by  sliiftins  the 
brtislu's,  ai:fl  >'vt  tlK'\"  r>pf:  iti-  ^^il^out  sparks. 

Mr.  W-  I,  \\;il<.rH  rcni.ifkccl  that  fen  yt-ars  .mo  the  tr.ide  did 
not  ti>  use  itiierimle  tnnto^^.  and  tli.-rc  «.  '  no  di  tttand  for 

lliem  or  fur  aii.\  type-  '>f  variable-speed  motor.  Ti  e  tlem.'uid  orig- 
inated and  Kfew   with  llie  itilruiluction  of  tlie  n-.i!ltiple-vi>ltage 

system,  The  advent  of  the  ^^cam  tnrbin'.-  h,^  caused  a  great 
demand  for  high'>pc<<l,  'lircct-etirrent  KentT.iirtrs,  wbtch  can  ad- 
vantageously be  equipped  with  intcrpoles.  They  have  an  in- 
portam  place  to  fill  as  high-speed  gencmlors,  reversible  boosters 
and  variable-speed  motors. 

In 'reply  to  a  que»(lon  of  Mr.  Sent)u«  as  to  the  effect  of  usinsr 
;i  <."'iiTipiii.,:ij  Tic  fii  III  \\ iitd'iitj.  Mr  Krben  s.iid  ibnt  Mich  a  wind- 
ing iu  l  hccii  tried,  but  the  projicliiig  iiiti  it  li  s  liad  proved 
preferable.    He  slated  that  an  eliicicncv  of  i]6.2  per  cent  bad 
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oblaincd  with  a  500-kw  turbu-gcncrator  vcntilatc-l  by  induced 
draught   In  reply  10  3  question  by  Mr.  X.  J  lie  said  that 

a  railway  motor  equipped  with  oommuutinit  pvties  did  not  spark 
at  any  load.  Sndi  motors  permit  of  the  use  of  four  or  more 
CCOOOmical  ipeed  puints  and  thu<i  give  a  wide  iaiwc  of  speed. 

President  Whtelcr  thought  that  for  variabl^->rj<'c-d  work  the 
imiliiplc-voltsRc  system  is  most  excellent.  :ii  1  li.-  .1  n  .t.  il  :i  the 
iiiterpolc  motor  will  prove  advantageous  when  cost  and  compli- 
cation-, are  propi-rly  considered. 

Mr.  David  Hall  suted  that  where  the  detign  ia  not  limited  hy 
the  commiitatioii  ^  tnteipoles  are  diMdvantaaeoui,  hot  hy  ii» 
use  of  interpolea  the  stractnre  cm  be  redesigned  mo««  econooi- 
icaily. 

Dr.  Sleinmetz  said  tli;it  rj^  il'-^  .lu:  (.■-■.■'■■  lisliy  mlvantageous 
for  higli-periphcral  speeds  lUif  to  the  high  irequency  of  coinnui- 
tatioa.  By  use  of  such  poles  a  motor  on  single  voltage  gives  a 
Veed  lange  of  4  to  i,  and  a  raqge  of  8  to  t  on  «  three-wir«, 
direct^nrrent  lyitcm. 

TvsavAv'*  tiratoN. 

'1  he  meeting  on  Tiiestlay  was  devoted  lu  the  presentation  and 
dtsMTUsMon  of  three  papers  on  lightning  arresters  and  to  the  discus- 
sion of  the  report  of  the  Committee  on  Standardization. 

The  pro|KMed  reviuan  of  the  existing  standardization  rtdes 
drew  forth  a  lively  discnsnon  as  to  the  advitalnlity  of  framing 
rules  which  were  characterised  by  some  as  licing  too  exacting  and 
tending  to  limit  the  manufacturer  unn«fcssari"y.  The  sections 
criticised  related  to  rheostats,  lightning  arn  -v  r-.  IikIu  hi;  iiul  ., 
the  testing  of  lamps  and  of  direct-connected  generators.  1  he 
discussion  was  entered  into  hv  Messrs.  .\.  J.  Neall,  D.  C.  Jackson, 
F.  A.  C  Perrine,  P.  H.  Thoinas.  H.  C.  Wirt,  C  W.  Rice.  P.  M. 
Lincoln,  C  F.  Scott,  C  P.  Steimnetz  and  S  S.  Wheeler.  Piof. 

Jackson  stated  that  the  first  report  of  the  Standardization  Com- 
mittee was  excellent,  the  second,  which  was  broader,  was  po«r 
.11.':  ;  le  last  one.  which  is  much  extended.  Is  bad.  He  thoc^lu 
that  the  committee  has  gone  too  far.  The  rules  are  in  an  un- 
Cortunaie  form;  they  should  be  reconsidered  and  considerably 
■liortened.  Dr.  Sleinmetz  explained  that  the  object  of  standard- 
ization is  to  determine  what  is  the  best  practice  and  to  prevent 
the  unnecessary  accumulation  of  machines  and  apparaf.n  .if  n  Id 
sizes  and  ratings.  If,  however,  the  rules  will  prevent  niaii'itni- 
turers  from  producing  inferior  devices,  such  as  rheostats,  llnv 
will  prove  of  benefit  not  only  to  the  Customer,  but  to  the  belter 
class  of  manufacturers  who  must  build  devices  to  compete  in 
price  with  inferior  makes.  It  ia  not  expected  that  the  rules  as 
they  now  stand  are  correct  in  every  detail,  but  it  is  hoped  that 
o.ii-h  :ii(i:ilK'r  inn  ri'^tcil  wiU  ..uififest  alterati"ti^  Ui  those  rules 
111  which  he  IS  ij.iriicul.irly  concerned.  The  jiriine  requisite  is 
to  have  the  rules  in  a  properly  amti.'le  l  t.  rni  to  become  oper- 
ative at  the  earliest  possible  date  and  lor  their  adoption  not  to 
be  delayed  until  the  next  annual  convention.  He  endorsed  the 
suggestion  of  Mr.  C  F.  Scott  that  the  mies  be  refcned  back  to 
the  committee,  in  order  that  copies  might  be  sent  out  to  all 
n^erl^i■r5  nnd  i-ilrrr^trd  p.iMu-^  fur  enintnent.  the  C:-rnin:tlce 
being  authorized  to  m.'kkc  the  neceM.-i.try  alterations  and  to  submit 
the  rules  to  the  Board  of  Directors  for  publication  in  their  final 
form.  The  suggestiotts  of  Messrs.  Scott  and  Steinraet<  were 
placed  in  the  form  of  a  motion  which  was  carried  against  a 
unall  dissenting  vote. 

The  three  papers  by  Mr.  Farley  Osgood,  Mr.  E.  E.  F,  Cretgh- 
tnn  nmt  Mr  II.  C.  Wirt  ilenlin^  wAh  lightning  arresters  were 
read  m  successio:*  iinU  discussed  lugclher.  Mr.  Osgood's  paper 
rehited  some  experiences  with  lightning  and  static  strains  on  a 
33,000-voU  transmission  system  at  New  Mitford,  Conn.,  in  which 
excellent  restdts  were  obtained  from  multi-gap  arresters  without 
series  resiataiicek  The  i»per  by  Prof  M  E.  R  Crcighton  de- 
scribed namerons  methods  of  testing  lightning  arresters,  while 
Mr.  H-  C.  Wirts'  |>:>pt  r  .lealt  with  the  features  embodied  in  the 
construction  of  various  arresters,  particularly  those  tising  iton- 
arcing  metals.  Abstracts  of  these  papers  will  be  found  on  fol- 
lowing pages.  > 

Mr.  P«rcy  H.  Thomas  explained  tint  in  the  low-equivalent 
type  irf  arrester  the  series  resistance  is  employed  to  limit  the 
cnrrent  from  the  dynamo,  and  to  assist  bi  extinguishing  the  arc. 


and  it  has  been  found  to  operate  quite  saiisfacturil\'.  This  resist- 
ance need  not  be  high,  but  it  does  not  seem  desirable  that  it  be 
omitted  entirely,  lie  suted  that  the  number  of  scries  gaps  re- 
qnired  to  break  an  arc  at  a  certain  current  depends  largely  upon 
the  amount  of  inductance  in  drcuit 

In  reply  to  a  criticism  by  Mr.  Thomas  as  to  the  necessity  of 
I .  inilm  t;nK-  tests  on  arresters  with  extremely  high  frequencies, 
Prof.  Creighton  stated  that  a  transmission  line  may  divide  itself 
into  sections  in  which  currents  may  oscillate  at  frequencies  of 
several  hundred  kilovolts,  especially  after  a  lightning  stroke,  and 
a  lightning  arrester  should  be  able  to  remove  these  sniges  suc- 
cessfully. 

Mr.  J.  B.  Taylor  said  that  the  mere  fact  that  arresters  con- 
nevifii  fr.iin  Ji:if  •,<>  Ime  tiiav  discharge  in  serie-.  'ifn--  nor  prove 
thr»t  a  high  potential  exisl.s  between  the  wires;  the  effect  may 
be  due  to  the  condenser  action  of  the  gaps  at  some  extremely 
high  frei|ueD^  oscillation.  Th^  disctipaociea  In  determining  the 
voltage  by  means  of  Utie  needle  gap  may  be  laigdy  attributed  to 
the  conductors  in  the  ndgjiborh  rH  ->{  the  gap.  Consistent  re« 
suits  may  be  obtained  by  shieldini;  ihc  gap  at  all  times. 

Mr.  N.  J.  Neall  said  tl:."i;  < nlv  \\I;<.k  Ukj  n'iimus  types  of  ar- 
resters arc  tested  under  exactly  similar  conditions  can  conclu- 
sions be  drawn  as  to  the  effecttvenesa  of  each  type.  The  high- 
voltage  prafmtitions  are  the  most  severe  ones,  and  laboratory  tests 
are  entirely  madequate  for  these  oondittons.  Tdl-tsle  papers 
placed  in  the  spark-gaps  of  arresters  in  actual  service  SK  ex- 
cellent for  obtaining  the  desired  information. 

Nfr,  P.  M.  Lincoln  expl.-uMctl  t!>,it  the  designer  of  lighiirni?  ar- 
resters is  confronted  with  (hrvc  problems;  To  prevent  the  high- 
frequency  surges  from  getting  into  the  power  bonse;  to  provide 
&  path  for  the  escape  of  the  sutges^  and  to  prevent  the  dyntnto 
cnrrent  from  foUowing  the  are.  The  last  pfoUem  is  the  most 
difficult,  and  it  has  not  yet  been  successfully  solved.  Dr.  F.  A.  C. 
Perrine  thought  that  Ihc  overhead  grounilcd  line  is  of  great  im- 
[XTrt.ii:e<',  >ii  th.nt  it  reduces  the  amount  of  work  for  tlic  .irresters 
to  perform ;  it  .spreads  out  the  disturbance  and  lessens  its  severity. 
Mr.  C  F.  Scott  referred  to  the  pioneer  work  of  Mr.  A.  J.  Wurts 
with  lightning  arresters,  and  said  that  even  down  to  the  present 
time  very  little  improvement  has  been  made  over  the  arrange- 
ment of  non-areing  cylinders  iisc<l  by  Mr.  Wirts.  The  shunting 
of  the  gaps  was  accidentally  discovered  by  Mr.  Henry  Noel 
f'  itTi  r  (luring  a  test  whh  a  voltraeter  in  ahmt  widi  tomt  ar- 

rester  gaps. 

Mr.  Farley  Osgood  expres.sed  the  opinion  that  it  would  be  to 
the  mutual  benefit  of  all  parties  concerned  if  the  designers  of 
apparatus  wovM  consult  with  the  operating  engtneers,  and  not 

attempt  to  force  upon  the  engineers  certain  et]iilpniftit^  which 
their  experience  teaches  them  -ire  not  best  suitr.l  for  the  wosk. 
Dr.  S-ti:nnet7  reniarkeil  tli.it  .irresters  are  unable  to  protect 
absolutely  against  lightning,  iiut  they  can  check  the  overflow 
of  static  electricity  an<l  remove  it  from  the  system.  A  trans- 
mission line  should  be  considered  an  electrical  problem  sad  not 
merely  as  a  mechanical  one  The  tine  should  be  erected  so  as 
to  avoid  localities  in  wliicli  lislitriin^  irti.st  frequently  occurs.  .\ 
transmission  system  in  .a  real  liglutiing  district  is  never  free 
from  disturbances.  Care  shouUI  lie  taken  to  select  valleys  and 
not  hills  for  the  route  of  the  line.  The  most  effective  protec- 
tion is  found  in  the  overhead  wire  grounded  at  frequent  inter- 
vals. It  is  good  to  me  a  steel  win  strung  along  the  top  of  the 
lioles,  and  best  to  have  three  wires,  two  being  placed  at  the 
ends  of  the  cross  arms.  .\  locally  closed  >l-.nrl-circuit  [/.mal 
parallel  to  the  transmission  line  i.s  of  gre.at  service  in  damping 
out  the  surges.  After  commenting  u|x>n  the  fact  tint  for  small 
gaps  the  striking  voltage  depends  upon  the  frequency  as  shown 
in  Plot  Creighton's  paper.  Dr.  Sleinmela  gave  an  ejctremety 
interesting  explanation  of  the  fact  that  the  total  striking  volt- 
age of  several  series-connected  gaps  is  much  less  than  the  sum 
ft  the  vi:i!t.it;e^  nri  e^s.iry  to  break  down  the  ilteis  :.|u,ii  g-ipSi. 
I  his  phenomenon,  which  is  especially  marked  at  higii  frequencicsi, 
was  attributed  to  the  fact  that  the  total  potential  is  not  equally 
divided  between  the  gaps,  but  the  law  of  the  distribution  of  tlw 
potential  is  roughly  parabolic,  with  the  greater  potential  gradient 
acniss  the  gaps  near  the  line  wire.  The  potential  gradient  de- 
pends upon  the  condenser  charging  current  which  pus»es  from 
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^iinder  lo  c>'lin<lc''>  and  ihia  carrait,  which  »  gnateit  xt  the 
line  wire  decreases  to  n  very  small  value  a(  the  Kround  end 
of  the  series  of  gaps.  Doth  the  condenser  charging  current 
and  the  stecjjne»s  of  llic  ]>■  ■•aiili jl  k'nulitnt  li^'piuil  iiiMsri  the 
frequcnc)-.  At  a  certain  liigh  frequency,  depending  upon  the 
voUage  of  the  tnrce  the  potential  gradient  bcoomcs  freat  enough 
to  tamt  an  arc  |o  form  acrou  the  gap  ncarett  to  the  line 
wire,  and  then  the  other  gap*  arc  across  in  qinck  suoceirioa 
The  muttig:ap  arresters  will  not  protect  against  low- frequency 
high-power  surges.  When  sikH  surges  occur,  the  safest  plan 
is  to  <fant  down  the  qriteiiL 

WtMnSDAV'S  SKSSMM9. 

By  Telegraph. 

Both  tnorriitiy  iuhI  afternoon  sessi  >n^  \\rr<:  In!  1  i  ii  Wednes- 
day. The  firsi  paptr  read  at  the  moiniug  was  that  by 
Mr.  \V.  L.  Waters  entitled  "Shunt  and  Compound  O  nviriiri 
for  Railway  Work."  In  the  discussion  of  the  paper  Mr.  John 
B.  Taylor  said  that  the  general  tendency  is  toward  compounded 
converters,  the  series  winding  of  which  assisu  in  oontroUing 
the  polarity,  and  the  eflicieno'  of  stich  cmtverters  is  l|uite  high. 
Mr.  Fatil  M  I.iiirr.ln  sjii]  tli;it  L-nniii-uinili  i!  cntivcrters  must  be 
U'icd  if  tin.  ri-i:n  VM|t.',K<  tli.it.uuiistic  j»  fiesired.  Mr.  Waters 
contended  tli.it  ((  Nt  compound  converters  is  about  6  per 
cent  more  than  fur  simple  shunt-wound  machines.  Prof.  Mor- 
gan Brooks,  of  the  University  of  Illinois,  then  presented  his 
paper  on  the  "Self  Synchronizing  of  Alternators,"  which  was 
not  discnssed.  The  next  paper  was  that  by  Prof.  C  P.  Bar- 
ge.'!'^, of  till-  Vniversity  of  Wisconsin,  on  "Magnetic  Prnpirtk-s 
of  Ektlrolyiic  Iron."  In  the  discussion  Mr.  E.  F.  Ki.rthrup 
said  that  the  needle  galv.inometer  is  best  ;iikipttjil  tur  measure- 
ments with  iron.  Prof.  D.  C.  Jackson  believed  that  electrolytic 
iron  will  become  of  much  importance  in  electrical  engineering; 
Dr.  Steinmets  made  the  hiterestiog  preliminafy  anaouaecmeat 
that  observations  had  shown  that  manganese  is  magnetic  when 
combined  with  other  non-magnetic  substance?,  -iich  roppcr 
and  aluminum;  and  that  it  is  not  improbable  ilui  au  n'.l  iy  will 
be  f"iinil  liiLVKi^.'  ,\  liip'uT  ('cnno.iliiliiy  than  that  of  iron,  Mr. 
Edwin  F.  Northrup  (hen  presented  his  i>aper  on  "Measurement 
of  Temperature  by  Electrical  Means."  Replying  to  a  question 
by  Mr.  W.  L.  R.  Emmet,  Mr.  Northrup  said  that  it  is  possible 
to  measnre  the  tnnperatttre  of  steam  by  a  spiral  of  wire: 

Dr.  Sicinmetz  made  a  motion  that  the  Institute,  through  its 
President  and  Board  of  Directors,  shall  formuLite  a  code  of 
ethi.;-  t"  '  c  T.timitted  to  the  :IK■rllV1L■r^hi[)  fdr  .ippn  \  ;.l.  Prr  f 
Jackson,  Mr,  C-  F.  Scott  and  l'ri-*idi  r>t  VS  het-ler  siipp«>rtcd  the 
motion,  which  was  adopted.  Mr  M  K  .Xkers,  of  Urbana,  III., 
then  read  a  paper  by  Prof,  'ibunias  M.  Gardner,  of  the  Uni- 
versity of  Illinois,  entitled  "Edncational  Vahie  of  an  Electric 
Test  Car."  Pnjf.  Jackson  said  that  sucb  a  test  car  w.is  also 
valuable  in  bringing  the  college  in  contact  with  operating  rail- 
wa>  -  nuii^r  ers.  In  reply  to  a  question  by  Mr.  Paul  M.  I.ii  luIii, 
ilr  AkciJ.  said  that  the  accelcrometer  used  with  the  car  ijinic 
accurate.  The  next  paper  was  that  by  Mr.  Ed%vin  J.  Prindle. 
entitled  "The  Art  of  Invcming."  In  the  discussion  Dr.  Stein- 
nets  said  that  invention  is  aa  engineering  incident,  a  process 
of  development;  the  professional  inventor  be  considered  to  he 
only  one  step  above  the  professional  promoter. 

On  discMssion  on  the  organization  of  local  branches,  Mr.  C.  F- 
Srciit  -aifl  tb.it  tin-  local  hranchi--<  shrnild  be  intcKral  part>  ni  the 
Institute,  but  e.icli  sluHiIij  st;ind  on  its  merits.  The  heaiUluartcrs 
slv>iil<l  continue  in  Now  York.  Each  of  the  brandies  organized 
shot'M  <1;-.  vvv  tojiii  -  of  local  interest  and  affiliate  tivith  local 
societiesw  The  branches  should  assist  in  inereaabig  the  mem- 
bership. Major  Gt-irge  F.  Squier  reported  that  a  brattch  is  in 
prnces-;  of  orKaniMtion  in  S.in  I'"raricisco.  Mr.  Kcnipiter  B 
Miller  said  that  the  Chicago  branch  is  a  success.  Dr.  StrinmetJ! 
s.iid  tliert-  arc  two  kinds  of  branches;  educational  and  <irigina- 
tive.  The  former  ,Tre  feeders  to  the  Institute  and  the  latter 
supply  p.ipt-rs  He  siit:uT«trd  tli.nt  nprc-entativcs  of  branches 
should  attend  the  meetings  of  the  Board  of  Directors,  but  with- 
out vote.  Prof.  Sheldon  said  that  closer  cooperation  with  local 
branches  wa-  needed  and  that  the  inler<  si  should  l>c  considered 
of  both  the  home  and  local  branches.  The  paper  by  Prof.  D.  C. 
Jacksoti  on  "Economics  Derivable  from  the  Use  of  Relatively 


Small  Water  Powers  of  Low  Head  in  the  Middle  West,"  ma 
presented  by  the  anthor,  but  not  discaased  The  next  paper  was 
that  by  Mr.  Percy  11.  Thomas  entitled  "Some  Fimdinntil 

Characteristics  of  Mercury  Vapor  .\t>paratus."  Dr.  Stcininet: 
questioned  some  of  tlie  Uatetnenis  in  the  paper.  Some  of  the 
pheiK>mena  of  arcs  can  be  simply  explained  with  reference  to 
the  law  of  the  conaervmtion  of  caeigy.  The  beat  eScct  is  ptt- 
doninaot  and  the  ioiriatien  tfaiaoxy  b  only  a  fashion.  He  aid 
that  tiiiOOO  voltf  cOiiM  he  olMMined  Iroin  a  single  converter  aid 
that  be  had  obtained  a^jooo  volts  without  short-circuitmg.  The 
paper  by  Mr.  Charier.  M  Hintiiuv.iy,  i.n  .il'^tract  of  which 
appears  on  page  113^,  was  reud  by  title.  Mr.  W.  L.  R.  Emmet 
in  the  discussion  said  that  without  a  safely  device  a  turbine  may 
race,  and  that  on  a  Curtis  turbine  a  centrifugal  device  is  em- 
ployed which  controls  the  admbsion  of  steam.  Dr.  A.  S.  Mc- 
Allister read  the  piipcr  by  Mr.  Edwin  R.  Weeks  entitled  "Sobr 
Notes  on  the  Lighting  of  Oturdiei."  '  There  was  00  discussioa. 


LightnirjL  Arresters. 

Three  papers  denlin.:  on  iliv  1  -..'ral  subject  of  lightning  ar- 
resters were  read  at  the  Milwaukee  convention  of  the  Amencin 
Institute  of  Electrical  Engineers,  ai  fbllowa :  Tacpcricnccs  with 
Lightning  and  Static  Strains  on  33,009-Volt  Tnnmmsaian  Sf** 
temC  by  Mr.  Farley  Osgood ;  "Ifetbods  of  Tetttng  Protective 
.\pparatus,"  by  Prof  i  ;  1-  .  1  Creighton ;  "Protective  .Apparatas 
for  Lightning  and  Static  Str.iins,"  by  Mr.  H.  C.  Wirt. 

The  paper  by  Mr.  Osgood  related  to  the  actions  of  the  muiti- 
gap  series-resistance  type  of  arrester  unit,  and  the  raulu-gap 
t>i)e  of  arrester  vnit  without  the  series  resistance,  as  observed 
during  th^  samncis  of  1904  and  1905,  at  New  Ifilford,  Cobb. 
These  experiences  wovid  seem  to  indicate  that  it  is  the  re«ii(aKe 
in  series  with  the  gap  uliiili  c:oi-.'s  tlic  greater  obstruction  to 
the  lightning  discharge.,  rjther  tii.iti  .m  ini  rf  ase  in  the  numbrr 
oi   tlif  l!irin>L-Ivcs.    It  is  fxiK:cU<!  th,it  much  trouble  wiH 

lie  cUiiiinatcd  by  placing  a  resistance  in  shunt  with  a  portion  of 
I  lie  gaps.  It  seems  advis.iblc,  also,  to  change  the  arrangcBMOt 
of  the  high-potential  coils  of  the  uansformcrs  from  the  prestal 
deha  cenncetion  to  a  star  formation,  and  to  ground  the  neutral 
points. 

The  paper  by  Mr.  Wirt  gave  an  outline  of  tlic  icatures  whic^i 
were  considered  in  developing  the  shunt  resistance  type  of  i(- 
rester.  In  the  New  Milford  installation  672  gaps  were  placod  in 
series  from  line  lo  line  and  from  line  to  ground,  as  it  w»s  ihotiglll 
that  this  number  would  be  required  to  prevent  a  short-cimit  hb 
the  system.  The  theory  of  tlw  operation  of  this  arrester  is  dot 
the  cylinders  arc  charged  up  electrostatically,  with  siiflicioni  Tolt- 
age"  so  that  the  gaps  are  broken  down  in  saccessioii.  passing  tb* 
charge  along  from  cylinder  to  cylinder  and  discharging  the  «h'il? 
series  practically  instantaneously.  At  first  the  arresters  were  in- 
stalled without  any  resistaiKC,  and,  even  in  this  conditioi^  they 
gave  a  remarkable  improvement  in  operation  over  the  arresicn 
of  older  ^ipe  havit^  distributed  series  resistance.  Ko  anesMr 
in  any  sub-atation  held  the  dynamic  arc,  and  the  arresters  at  the 
generating  station  held  the  dynamic  arc  only  three  times.  It  <«* 
due  to  this  experience  that  the  shunt  resist.inci->  were  adilo' 
I.aboralory  tes.ls  have  shown  that  the  low-voltage,  mi<Jcrair-c.i'- 
rent  discharges  go  thniugh  the  series  gaps  and  resistance,  and 
large -cur  rent,  high-voltage  discharges  go  through  all  ot  the  gap$ 
The  proper  adjustment  of  scries  and  shunt  gaps  must  be  ddrr- 
mined  by  actual  service  tests. 

The  character  of  the  metal  used  has  much  to  do  with  dv 
amount  of  dynamic  curreuf  lli  it  will  piss  through  the  jn-rsicr 
after  the  static  discharge,  Lvoi  'li  i^  1  1  uniform  si/e  were 
stmcte.l  of  many  different  metal-  .dloys.  including  the  ''^ 
caiicd  non-arciuR  metal  now  on  the  market.  With  the  best  lHof 
a  reduction  of  10  per  cent  to  the  number  of  gaps  ooutd  be  aafr 
compared  to  the  number  required  when  ordinary  brass  rods  mff 
used  for  the  cylinders  with  the  same  dynamic  current.  This  titw 
alloy  W3»  also  foinid  to  be  about  5  per  cent  better  than  ncKi  atf 
ilia;  metal*  prei'iously  used  in  arresters.  The  gnmnded  si.ir  "i- 
tern  of  trnji^former  connection  presents  an  advantage  in  'hr  !■■ 
rangemcnt  of  gaps  as  ilie  arrester  can  be  designed  for  j£ 
cent  of  the  voltage  between  line  and  ground. 
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Until  recently  the  common  idea  a«  r>-gard<i  the  effects  that  are 
taku^  l>hce  in  a  transmission  system  during  lightnutg  norma 
haa  been  that  a  bigh-iMentia]  wave  has  come  from  the  outside'' 

circnit.  u<'tially  a  cunsidorable  distance,  (o  the  station  and  dis- 
charKcd  to  Kmund  either  through  the  apparatus  or  through  the 
lightning  arresters,  and  tri.i!  l.s  i!n-  inti t|i.  i^tli' oi  a  i  f  .n  tive 
coil  between  the  lightning  arresters  and  apparatus  the  lightning 
dischaiie  ta»  heen  repelled  tu  ground  i1ir<nigh  the  arrester.  Ac-> 
cording  to  rrnnt  expericnoe  this  idea  of  the  effects  in  a  wytMu 
is  tncomt>lete  and  primitive.  There  is  good  proof  to  support  the 
view  that  considcrahle  effect  is  exerted  hy  the  electrostatic  ca- 
pacity of  llie  entire  transniis»i<'>n  system — not  only  from  lines 
ut  tfi"  1^11  I,  liiu  also  from  hnc  to  hne,  a-,  sliown  by  the  disehargcs 
through  multiplex  arresters  from  line  to  line  without  any  dis- 
charge Jo  earth.  At  all  times  iluring  the  operation  of  a  system 
there  is  a  condenser  effect,  and  the  line  voltages  resulting  there'* 
from  are  apt  to  be  greatly  above  the  voltage  of  the  generator. 
The  lightning  di-^  irli.i  u-o  charges  up  the  systciu  rli  i  irr.;;atically 
and  the  cxces-ut  aKKScgate  voltage  causes  a  diiL'lurgc  to  pass. 
This  discharge  may  occur  on  the  lines  oulMde  a  station — from 
line  to  Ime  wcr  cross  ariu<  for  example,  making  a  short-circuit 
and  causing  a  surge  of  dynamic  current  which  in  turn  breaks 
down  apparattts  at  the  station;  so  that,  although  there  would  ap- 
pear to  be  only  a  remote  connection  between  the  high  voltage 
manifestation  ii;  tt  <■  :i|  paralus  and  the  short-circuit  r.-i  ilio  line, 
one  is  really  a  cousciiucncc  of  the  other;  or  the  diseUargc  may 
lake  pl.ice  from  line  to  ground,  therrhy  netting  up  high  static 
Stresses  between  line  and  line  in  the  station,  or  anywhere  else 
in  the  syaienu  and  giving  rise  to  high-voltage  o«cillatnns. 

From  the  above  considerations  it  is  apparent  that  an  arrester 
must  be  able  to  take  disturbances  of  both  biirh  and  low  fmiuency 
and  of  coiisideraWo  current  capacity  a-^  '.s  T  It  is  believed  that 
the  shunt  rc>i^lancc  type  of  arrester  Is  an  advance  in  Ulc  art,  in- 
asmuch as  it  afr>>rd3  effective  protection  against  the  dislurbanoes 
of  widely  varying  character. 

The  paper  by  Prof.  E.  E.  R  Crcighton  treated  of  die  methods 
of  testing  arresters  and  dieleetricsi,  indnding  direct-current  po- 
tential lest  by  alternating  potential  obtained  from  a  genera|^r, 
disruptive  stroke  test,  induciorium  test,  half  wave  test  and  arc- 
extinguishing  (|uality  lc!-t.  In  discussing  the  arc-c.xtinguishing 
quality  tot  the  author  stated  th.it  any  one  can  design  an  arrester 
that  will  in  general  protect  against  lightning  stroke.  The  difii- 
cnlty  lies  in  Cfwnbiiiint  the  protectiw  quality  wkh  that  of  the 
quiet  suppression  of  the  arc  which  usually  folkiwa  a  Ughtninc 
stroke  over  an  arrester.  In  cither  case  the  transmission  system 
is  tisuaK>  sliiit  down.  The  usual  nitlli  '!  f  ■  ippressing  the  dy- 
n.iniic  nrc  is  1)>  nuMii^  oi  ,i  number  of  miii*  gaps  helweeii  bras-s 
cylinders  In  the  light  of  recent  work  the  name  non-arcing  metal 
applied  to  the  brass  is  inappropriate.  Dr.  C.  P.  Steinmets  has 
pointed  out  that  it  is  a  reetifying  effect.  The  rectifying  power 
depends  upon  the  difficulty  met  in  reversing  the  arc  atreaut.  Once 
established  in  either  direction  the  current  flows  without  any  ap- 
preciable difficulty.  The  three  principal  niateri.ils  in  the  order  of 
their  rectifying  i>o\ver.  are  zinc,  magnetite  and  mercury.  Zinc, 
however,  is  not  the  best  ninterial  to  use  in  an  arrester.  I  hia 
is  due  prmcipally  to  its  low-melting  temperature.  In  a  lightning 
arrester  the  rectifying  quality  is  obliterated  by  the  splashing  of 
the  moken  tJictal  .•icrnss  the  air-g:ip.  There  is  a  very  definite 
amonnt  of  cnergv  that  can  be  expendc<l  in  each  gap  during  a 
li^ilf  cycle  of  the  generator  befure  the  met.il  will  splash  across 
iHi  a;.])  and  slKjrl-eircuit  the  cylinders.  Tins  energy  is  easily 
Mie.isiired  with  a  ballistic  wattmeter. 

In  testing  arc-extinguishing  quali^  the  first  requisite  is  suiS- 
cient  power  to  sustain  an  arc  over  the  simple  mtiltigaps  used. 
The  Second  H  a  b.iUistie  wat'nu'ler  I'l  measure  the  energy  lost 
per  stroke.  The  third  rei|u:siie  is  a  Mlitalde  sit  of  resistances 
Use  ill  parallel  or  series  with  the  ninltiisaps  The  fourth  requi- 
site is  a  .synchronous  switch.  This  synchronous  switch  consists 
of  a  rotating  insulating  arm  carrying  a  condtutor  which  sets  off 
the  static  spark  at  any  desired  point  of  the  e.ni.f.  wave.  This  arm 
is  carried  by  cither  the  generator  shaft  or  an  auxil{ar>'  syn- 
thronouii  mutMr.  By  lhi>  means  the  discharge  which  follows  the 
Static  .spark  Itas  been  studied.  Starling  with  the  «cro  value  of 
tbe  e.in.f.  no  current  foltows  the  spark.   With  twelve  gaps  in 


series  oit  a  3^00-volt  circuit  it  is  possible  to  iamasc  the  e.m.f. 
wave  to  a  considerable  percentage  of  the  inaximum  value  before 
the  line  cnrrent  begins  to  follow  the  spark. 

.-\s  shown  in  oscillograms,  the  current  is  extinguished  before 
the  e.m.f.  reaches  its  zero  value.  Since  the  current  at  this  point 
is  exlingtii^t'.eij  ;is  --.ji.ii  .■■.i;ili|i-.Iir<l,  the  ctK.rgy  |fi-.t  uill  In-  so 
slight  that  tilt  i  >li:iik.rs  will  be  able  to  conduct  the  heat  away 
and  radiate  it  between  strOhcs. 

If,  however,  the  synchi«niKi«  switch  is  carried  still  farther  back 
on  ^e  e.m.f.  wave,  the  current  will  be  of  correspondingly  greater 
intensity  and  duration.  The  niaxitnum  expenditttrc  of  energy 
will  take  place  when  the  point  on  the  rising  part  of  the  e.m.f. 
wave  is  reached  where  the  spark  ju  t  Liiu  -c  s  .us  xTc.  The  current 
then  is  on  the  longest  time  possible  in  the  half  wave.  .\ny  p^jint 
lower  on  the  e.m.f.  wave  allows  a  spark  lo  pass  without  an  aiG 
folkiwing.  These  tests  indicate  why  some  arresters  have  been 
satisfactory  for  long  periods  and  yet  they  finally  bum  np.  It 
is  a  case  of  the  law  of  chanc?'. 

There  is  another  piece  of  ajjpar;itu*  that  is  desirable  to  have, 
\i/  :  an  oscillograph,  to  indicate  whether  the  arc  i>  extinguished 
at  the  end  of  the  first  half  cycle  or  not.  Since  taking  an  o»cilto- 
grain  lor  each  stroke  occupies  a  considerable  time  and  involves 
an  expense,  a  substitute  can  be  made  of  some  form  of  apparatus 
utilizing  the  difference  in  the  electrochemical  effect  of  a  direct 
i  i;rri  iit  .ii;  1  ,111  -ill- rnnting  current  If  the  ballistic  wattmeter 
.kikcuoii  h..-i  umc  btin  noted  when  the  duration  of  current  was 
known  to  be  only  a  half  cycle,  neither  of  the  devices  almvc  arc 
really  necessary  to  show  whether  the  current  carries  over  more 
than  a  half  cycle.  • 

.Another  factor  affecting  the  arc-cxtinguishittg  qu^ity  is  the 
frequency  of  stroke.  Two  rapidly  succeeding  strokes  will  do 
more  dair.i'^:':  constitute  a  greater  risk  of  permanently  estab- 
lishing an  uis  than  a  dozen  or  more  strokes  at  intervals  of  several 
seconds.  The  required  severity  of  the  test  is  a  matter  of  judg- 
menL  It  would  seem  to  be  snfficiently  severe  to  demand  that 
the  multigap  arrester  extinguish  a  douUe-stroke  at  least  once 
without  excessive  damage  to  the  airester.  and  fbat  Ott  arrester 
should  have  an  endurance  of  perhajis  a  thousand  •trahes  taken 
with  such  an  interval  between  strokes  as  to  allow  the  Cylinder^ 
to  radiate  tlie  heat  energy  from  th«  arc 


Ma^etic  Properties  of  Electrolytic  Iron. 


A  preliminary  report  on  an  investigation  to  establish  the  rela- 
tion between  coercive  force,  permeability  hysteresis  constants, 
etc.,  of  electrolytic  iron  as  affected  by  heat  treatment  was  made 
by  Dr  Gias.  F.  Burgess  and  Mr.  A.  H.  Taylor,  at  the  Milwaukee 
oonvention  of  the  American  InstilHtt  of  Electrical  Engineers. 
Although  the  values  of  B  m  curve  i  of  the  accompanying  illus- 
t':, ill  II  ;;re  probably  .several  per  cent  t<x)  low,  on  account  of  mag- 
iiiSk  vi-cosity,  the  curve  allows  several  rather  remarkable  prop- 
eriics.  The  iron  is  evidently  very  hard;  the  coercive  force  is  tS 
dynes  and  the  retcnttvity  10.000.  It  seems  that  the  field  of  210 
dynes  does  not  saturate  (he  iron,  although  it  carries  the  induc- 
tion to  the.high  valtie  of  m^SO.  At  tbe  satne  time  there  is  rela- 
tively little  area  added  lo  the  hysteresis  loop  by  nuiiiing  the  field 
so  high.  The  test  ring  was  heated  for  several  hours  at  a  tem- 
perature of  Kxr  C  .  and  magnetic  tests  :igain  made.  These  gave 
a  curve  almost  identical  with  the  first. 

The  ring  was  then  unwoimd,  embedded  ni  magnesium  oxide, 
and  heated  for  eight  hours  at  about  i;aoo*  C  In  this  process 
a  small  portion  was  corroded  on  one  side,  necessitaiiug  the  turn- 
ing down  of  the  ring,  and  hence  a  different  choice  of  windings. 
I  he  ring  was  found  to  be  much  softer  than  at  first,  and  on  being 
tested  with  th^  st<>p-by-step  method,  gave  values  for  the  magnetic 
induction  i  -  ;  i  i  c<  1  t  lower  than  those  obtained  by  the  mcthoil  of 
reversals.  This  difference  was  traced  to  magnetic  viscosity,  and 
a  modified  ballistic  method  was  devised  to  eliminate  the  error. 
The  dotted  curve  was  obtained  hy  this  method,  and  a  compari- 
son with  the  large  CHr\'c  shr.ws  that  a  tremendous  change  had 
taken  place  with  the  heating  at  1.200°  C.  The  iron  is  now  in 
the  condition  of  a  rather  soft  steel,  with  a  coercive  force  of  about 
2.5  dynes,  a  retentivity  of  12,500  and  a  huge  atnount  of  mag- 
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nctic  viscosiry  in  llit-  sleep  parts  of  the  CBTVe.  A  second  healing 
oi  the  ring  ti>  om  r  i.aoo*  C  produced  no  appreciable  change  in 
the  m.-igni'tic  proju  rinv 

Another  rinR  wa>  pri-i>arcd  "I  ektirni>tic  iron  dcpositctl  from 
a  tolulion  maintained  more  nearly  neutral  than  in  the  former 
caM,  the  depotit  being  lomewhai  le»  hard  and  briiile  and  the 
fractare  Bhowtng  a  finer  crystalline  structure.  Magnetic  viscosity 
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is  usually  found  in  rather  soft  steels,  of  low  coerciva  force,  or 
cwn  in  many  samples  of  soft  iron.  It  was  ihetefore  a  matter 
of  surprise  to  find  that  the  stcp4y>«t9  tnediod  gave  values  of 
the  maximum  induction  for  tUs  ring  6  per  cent  lower  Owi  those 
obtained  by  the  method  of  reversals,  and  by  the  flSOdKed  ballistic 
method.  This  indicates  a  oooaiderable  amoont  of  magnetic 
viscosity.  , 


Dr.  Claytoa  H.  Sharp. 


Gayton  HnKvy  Sharp  wa=  burn  Deccniher  5.  'S^V-  »'  Seneca 
Falls,  N  v.,  wliirc  his  primar>  eihuatii>n  wa'-  received  m  the 
Myndcrsc  .\tailemy.  In  iHyO  he  was  gradiiateil  from  Hamilton 
College  with  the  degree  of  A.B.,  during  bis  course  having  lakcn 
special  ofaservatoiy  work  in  asuonomy.  From  1890  to  1892  he 
was  teacber  of  adnces  in  Ibe  Lyons  Union  Sdnol,  of  Lyons, 
N.  Y.  bi  1903  he  entered  ComeU  University  as  a  graduate 
student,  and  was  gradvated  in  1895  wMi  die  degree  of  FhJX, 
the  subject  of  his  gradnating  thesis  being  "A  Bokwietric  Study 
of  Light  Sundard»." 

Dr.  Sharp  was  cnK^iKc'l  for  some  years  in  research  work  and 
in  work  of  instruction  in  physics  and  applied  electricity  at  Cor- 
nell. His  work  related  chiefly  to  questions  of  photometry,  im- 
proved Standards  of  light,  the  combustion  of  mixed  gases,  etc., 
some  of  the  results  of  which  were  communicaied  to  the  Trans- 
oftions  of  the  American  Institute  of  Electrical  Engineers  in  a 
"Note  on  an  Acetylene  in  Oxygen  Flame,"  in  1903.  An  interval 
of  fourteen  months  in  1899-1900  he  spent  in  European  travel 
and  in  research  «-oile  in  the  Physical  Institute  of  the  University 
of  Leipzig.  This  consisted  ehiefly  in  a  study  of  the  optical  prop- 
erties of  films  containing  colloidal  solution  of  silver  (Lippmann's 


Vou  XLVll,  No.  aa. 
photi'gr.iphic  film)  an<l  nf  methods  of  measuring  the  (liiclcness 

of  such  films  l>y  opticnl  means. 

In  njoi  Dr.  Sliirp  rvsignrd  his  pus  it  ii  11  at  Cirnell  to  become 
test  olticer  of  the  KIcctrical  Testing  Lalwir.Tti  irit*  in  New  York, 
ilieti  known  as  the  Lamp  Testing  Itiireau  Suicc  the  lime  that 
he  has  l>een  in  charge  of  the  technical  afTaits  of  that  company 
it  has  expanded  its  activities  from  the  narrower  field  of  testing 
incandescent  lamps  to  the  broad  field  of  electrical  and  photo- 
melrkal  testing  of  all  hinda,  its  laboratoiy  being  now  ooe  of  the 
best  equipped  electrical  bbontories  in  the  world.  In  igos  he 
made  a  tour  of  inspection  of  European  laboratories  and  ele^ 
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trical  instrument  factories,  in  coinu-ition  with  the  work  of  lab- 
oratory equipment  and  of  development  of  methods  of  tcstii'.g 
for  the  New  York  Laboratory. 

.  Dr.  Sharp  has  been  called  in  on  various  consulting  and  expert 
work  and  is  the  author  of  numerous  papm  oa  electrical,  pho« 
tometrical  and  other  physical  measurements,  laboratory  evup* 
mem  and  practice,  etc,  eomrilnited  to  the  TrmuMtiont  of 
various  societies  and  aatociatiaas  and  to  the  tedmieal  and 
scientific  pren^.  He  is  member  of  the  Phi  Beta  Kappa  and 
Sigma  Xi  honorary  societies:  associate  member  of  the  American 
Institute  of  Electrical  Engineers :  fellow  of  the  American  AsSO> 
cialion  frr  the  Advancement  of  Science;  member  of  the  Ameri- 
can Physical  Society,  the  Socictc  Internationale  des  filectriciens, 
and  member  and  vice^esidcnt  of  the  Illuminating  Engincermg 
Society. 


CURRENT  NEWS  AND  NOTES. 


ILlJ  MIX.  n  IXC  liXGIXnr.RlXC  SOC  //;  / )'.-The  New 
KiiKlatnl  "cclion  of  the  riuminatiiiK  Engineering  S<iciety  held  its 
fdiirlli  regidar  ntieting  on  May  .;.>.  I  he  subject  for  the  evening 
w.i-  "Street  I.tKhting."  and  the  following  papers  were  presented: 
"A  .Method  of  Street  Lighting  by  Incandescent  Lamps"  and 
"Lighting  of  StreeU  by  the  Incandescent  Mantle  Burner  System." 
A  general  discussion  followed  thcr  reading  of  the  papers,  and 
was  taken  part  in  fay  a  targe  number  of  theae  preient.  Mr. 
Cowles,  of  the  Boston  Edison  Campany,  suted  that  he  was  espe- 
cially interested  in  the  subject,  as  his  company  was  at  presctt 
operating  about  6,000  series  itKandescent  lamps  for  street  light- 
ing. He  also  discussed  the  relative  advantages  of  25  to  32-cp 
unit-  for  general  use.  Mr.  SarmM't.  o{  Haverhill,  advocated  a 
hi({lior  candle-porter  and  thought  that  40  cp  «as  better  adapted 
for  <ir<linary  service.  The  que-iion  of  ret'ectors  and  the  xsthetic 
side  of  street  lighting  was  taken  up  by  Mr.  Banies.  of  ProvidctKC, 
and  others,  and  the  need  for  a  more  efficient  and  better  appearing 
street  rcAtctor  was  generally  admitted.  The  color  of  incan- 
descent and  Welsbach  lamps  and  its  effect  on  general  illumina- 
tion was  also  discussed.  The  society  will  hold  its  next  regular 
meeting  on  June  26. 
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THE  A  I  F  E.  METRIC  TO /  /-;  -  I  hc  fmal  rt  Uinis  of  the 
vote  by  the  mcinbcrtbip  of  the  American  Institute  of  Electrical 
Engineers  on  the  metric  system,  show  1,634  votes  in  favor  of  tile 
adoptioii  of  the  tyMcm  and  only  186  votes  in  the  negatm. 


CODE  ELECTRICAL  FITTINGS.— Tht  Underwriters  Na 
tional  Electric  Ai«oaation  has  issued  a  supplcnent  to  the  Na- 
tional Electrical  Code,  containing  Iht  dumgci  and  addition* 
adopted  .11  the  annual  meeting  last  December,  as  alreadjT  noted 

in  abstract  in  these  pages. 


ILLUMINATING  ENGINEERING  SOCIETY,— Tiui  society 
win  hold  a  meeting  at  the  Edison  Andttorium,  Mew  York  Gty, 

on  Friday,  Jnnc  8.  ai  8.15  p.m.,  when  Dr  I.miii  BrII  will  read  a 
paper  on  "Some  Phyiiiolugical  Effects  in  llluminatiois  and  Pho- 
tometry."  Thi--  i'^  ;m  uuinsting  subject  to  which  Lir.  Bell  has 
given  .special  attention,  and  his  discussion  of  it  will  doubtless 
attract  a  l.irge  ftudicnoe,  including  some  of  the  delegates  from 
Atlantic  City. 

I  HE  ELECTRiriEl)  ERIE.— The  directors  of  ihe  Erie  Rail- 
road have  authorized  the  immediate  ekctrification  of  that  |iortian 
of  the  line  between  Rodwster  and  Mount  liforris,  N.  Y„  a  dis- 
tance of  .^5  miles.  Ii  is  probable,  before  this  work  is  completed, 
that  .-I  connection  of  cigbi  miles  will  be  built  to  Conesus  lake, 
I  fiiv  «  i  I  l:<-  llu-  ii'.ili.il  ni-t:ill;ttii  111.  «!iir!i  will  !«■  Kr.idli-illv  i  x 
tended  uiilil  the  tiiurc  Kuciiester  dtviMon  will  be  so  equiptjci! 
The  p<.>wor  will  be  obtained  from  one  of  the  companies  no^^ 
uperattng  at  Niagara  Falls.  It  is  profioscd  to  use  the  latest  de- 
sign of  standard  snburlnin  coadws,  which  will  hoM  6$  (ersons 
and  will  have  200-hp  motors.  An  hourly  service  wQl  be  matn- 
tauied  between  Mount  Murrii.  and  Rochester. 


vr«U  fA7V/'  Sii;\  I!  .W-lhf  rnitol  Stnli:-  Covemment 
has  tssiR'«i  ,1  notice  to  .Uiij>iiia:s!cr9  n.t\ ig.ttiiig  the  coasts  of  Mas- 
sachusetts, New  York  and  New  Jersey  that,  beginning  June  1, 
and  operating  continuously,  day  and  night,  excepting  in  case  of 
accident;  nntfl  noon  on  Angast  t.  a  submarine  bell  will  be  souoded 
from  five  lightships.  They  will  be  altadied  to  the  Bostcm.  liglit- 
«hip  and  those  at  Pollock  Rip  Shoals,  Nantttchet  Shoals,  Fire 
Island  and  Saruiy  Ho'jk  M.i^tii-  of  craft  fitted  with  appar.itus 
for  hearing  submarine  signai^s,  or  lho»e  hi  charge  of  vc^els  not 
so  fitted,  are  asked  to  note  carefully  while  approaching  any  of 
these  lightships  the  distance  and  direction  in  whidi  the  signal 
is  first  heard*  and  bow  far  it  is  carried  after  passing  tfm  vNsd. 
They  ute  also  uked  to  note  the  direction  and  force  of  the  wind, 
the  condition  of  the  sea,  or  any  other  fact  that  may,  in  their  judg- 
ment, assist  in  determinitiR  tlic  value  of  the  sign.il  ns  .m  .lid  to 
navigation,  Postal  cards  wiil  be  furnished  on  application  to  the 
Ughthouse  Inspectors  at  Boston  or  Tompkinsville,  S.  I.,  for  the 
eonvcincnce  of  those  making  the  reports.  The  cards  have  printed 
on  them  a  aeries  of  ijnestiant,  with  spaces  lor  the  answers.  This 
shouM  afford  a  good  test  as  to  the  rfficaey  of  Ae  apparatus. 


ttvmClPAL  NIAGARA  POtVER.—V.  S.  Consul  Seyfcit. 
of  Stratford,  makes  a  digest  of  the  findings  of  the  oommisskMi 
appointed  by  seven  Canadian  municipalities  to  estimate  on  the 

cf)st  of  developing  .-laooo  to  looxxxi  horse-power  at  Niagara 
T-alls  for  transmission  to  various  cities  in  the  Dominion.  The 
lM>wer  plant  and  electrical  transmission  to  the  seven  cities  is  esti- 
mated at  $6jb&4Jbia9  for  30,000  hp,  $9..}54.6ti  for  tioycxio  hp,  or 
$11,909,100  for  locyooo  hp.  .Addition.il  coat  would  be  involved  In 
^livering  power  to  other  cities.  The  annual  cost  of  maintenanM 
ts  ntimated  at  iBso^io^  fl.tj8.ssi,  and  $1,413,634.  respectively, 
This  inrhide*  Intrrcit  :i(  ^■■^  per  ct-nt  :mi|  »iiikir-.g  fund  for  pay- 
ment  of  cntiTc  plant  in  forty  year*.  The  co*t  of  electricity  at 
Tororuo  for  twcnty-four  hour  service  would  be  $i4iSo  per  hp 
per  year  if  100,000  hp  were  d«vdoped»  $1573  if  difioo  m*n  d»< 
vdopad.  and  lai.97  if  only  SVm  wtn  provided  for.  The  tutea 
t  aoie  distant  cities  would  be  higher,  reaching  $34.48  at  Wood- 
•tatk  on  the  y>,ooo-hp  development.  It  is  figured  that  if  tl 
othfr  rities  Join  the  7  taMng  tfw  inftigtlTCb  flW  fgtl  |W|M»4ft 

P'wt  wuld  be  lucd. 


GROSSCUP  ON  CORPORATIONS.— Judgt  Peter  S.  Gross- 
cup,  of  the  United  States  Qrcint  Court  of  Appeals,  who  re- 
cently put  forth  a  plan  lor  dealing  with  the  problem  of  corpor- 
ate encroachment  by  compelling  corporations  to  incorporate  un- 
der the  Federal  Government,  simplify  their  financiering,  and  ad- 
mit to  a  share  in  iheir  m.Tii.TRrment  [he  many  instead  of  the  frw, 
has  an  article  in  the  June  number  of  the  American  Illustrated 
.Magasine  on  the  subject.  Judge  Grosscup  is  against  GoverU' 
ment  ownership  except  in  the  case  of  some  munkipalities  and 
their  pnUic  utilities.  He  dedara.that  the  remedy  for  the  trust 
problem  lies  rather  in  public  control  through  individual  owner- 
ship, and  in  this  article,  which  he  calls  "The  Rebirth  of  the  Cor- 
()i>rr<tii:iii,"  hr  t-tid^'avor^  t(j  show  how  with  .i  fuutidntioTi  of 
lional  incorpor.ition  the  problem  would  begin  to  solve  iljclf.  "The 
corporation,"  he  says,  "is  no  sin  in  itself.  Ownership  incorporated 
is  no  sin  in  itself.  The  corporation  as  the  legal  method  of  wield- 
ing large  masses  of  individual  lesoufves  to  a  common  end  has 
iK-cn  one  of  the  most  helpful  agencies  nf  modern  life.  But  the 
corporation  left  to  do  as  it  pleases— eni.im  ipiiti  t!  from  all  care  as 
to  its  charaL'.cr  .irid  liirth  ;iiid  ,t11  ■.v.-iti  hfiiliir.-s  of  its  cniiilurt  ;iitcr- 
ward — is '  the  cause  of  tlic  great  &in  that  has  grown  up  within 
the  vast  propeftgr  domain  covered  by  corporate  ownership." 


SPOKANE  WATER  POWERS.— \n  some  recent  special  cor- 
respondence Mr.  Frank  E.  Carpenter  says  of  the  water  powers  of 
Spokane:  "The  city  lies  in  a  val'ey  on  both  sides  of  the  rushing 
Spokane.  This  river  here  plow-.  iK  u.iy  iluoti^li  a  ituiJility  gorge, 
■  ver  fall  after  fall,  having  a  descnit  of  1  ft  in  .i  (jnnner  of  a  mile. 
I  111-  river,  in  fact,  docs  the  greater  part  of  the  work  of  the  eiti'. 
The  falls  have  a  minimum  capacity  of  3:^000  hp,  and  of  this  15,000 
has  already  been  developed.  The  river  lights  the  city,  turns  its 
mills  and  factories,  o|)cr;ilt's  It-;  street  railwa>  >  .ir;d  tr.ivels over  lot) 
miles  of  wire  to  the  Cn-ur  ('  .Mine  mines,  :i[id  tarries  there  the 
electricity  hy  which  tlR\  (iiiulmu  .iboiu  out  iifth  of  all  the  lead 
of  the  world.  The  energy  ot  the  Spokane  River  is  enormous. 
Ill  .'iddition  to  the  .V.ooo  hp  which  lies  in  the  heart  of  Spokane 
there  are  several  million  available  hp  in  the  river  above  and  be- 
low the  ctly.  The  Spokane  has  a  bifr  volume  and  it  flows  for  a 
distance  i>f  (>o  niiri  s  nbovo  and  hrl<r,',  In  ro,  tlitriiiv?i  ;i  Rorge  of 
such  Si  ii.itiiri-,  iliat  f.irlorirs  ran  lit-  binlt  .'jli  alon^  it  In  this 
90  miles  the  rivrr  f.ilL-.  (.2<x)  ft.,  or  more  than  twii-c  the  height 
of  the  Washingfton  monument;  and  the  fall  is  such  that  it  is 
estimated  a  horse-power  greater  than  that  of  Niagara  can  be 
generated  from  it.  The  power  is  so  situated,  that  tuibiaes  can 
be  put  in  evci7  tiiree  or  io«r  niilct  alone  ^  whole  go-nik 
goffe  and  each  set  of  tuitincs  will  bave  a  faU  of  40  ft*" 

rSGI.ISn  MUSICIPAL  CONDITIONS. -Mr.  Frank  Jay 
(i<iulij  in  a  recent  interview  on  his  trip  to  England,  where  he 
inked  into  the  question  of  municipal  ownership,  said:  "In  Great 
Britain  this  policy  of  municipal  ownership  has  been  so  much  en- 
oounged  that  it  has  beeom*  a  menaee  to  the  commercia]  enter- 
prise of  the  nation.  In  the  last  tcm  years  the  national  debt  of 
Great  Brit.iin  has  doubled,  but  the  municipal  debt  has  been 
qiiatlriipU-d.  Over  half  of  this  increase  in  municipal  debt  has 
been  expended  on  what  are  called  'reproductive  undertakings,' 
such  as  tramways,  electric  plants,  gas  works,  and  slanghiter 
houses.  It  would  seem  fair  to  assume  that  this  large  amount 
invested  in  enterprises  which,  we  are  tdd,  bring  revemw  to  the 
municipalities,  would  have  an  effect  hi  reducmg  the  rates  of 
taxation,  but  this  is  not  the  case,  as  taxes  have  more  than 
di'Mbh'd.  Pr()I)al)ly  between  50  and  60  per  rent,  of  the  com- 
munity pay  taxes  directly ;  the  balance,  the  laboring  classes,  who 
live  in  tenement*  or  rent  rooms  in  houses,  pay  taxes  indireetly. 
The  Socialist  politician  would  lose  much  weight  in  his  afgnment 
for  mnntclpal  ownership  If  the  tabormg  dasses  could  be  made 
to  rea!l2re  what  n  large  proportion  of  their  rents  are  taxes — that 
is,  any  increase  in  taxation  edects  a  corresponding  increase  in 
the  rents  this  laboring  class  must  pay.  One  effect  of  municipal 
ownership  in  England  has  been  that  it  is  now  impossibie  to  get 
the  same  dass  of  men  in  the  City  Councfls  u  formerly,  this  «9i^ 
pression  of  municipal  enterprise  makM  it  mcomty  to  naet  oflan^ 
er  and  give  much  more  time  to  dty  affairs,  wllkii  diey  nt 
able  to  do,  havini;  their  own  bu.<imes.<i  to  attCDd  10^  gtl4  inOthCV 
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CLOSING  MUNICIPAL  FLANT^ThK  muuidiMl  gu  plaat 
at  Hamiltoi^  0..  hu  ben  dotcdt  m  a  winiee  of  Icm  lo  tlie 
dt|v 

rW/;  NAVAL  BUDGET.-Tht  naval  appropriation  bill  to  be 
reported  this  week  indiidet  165^000  for  the  extension  of  the  wire- 
]«M  td^egraiili  tjrslciii  on  the  FaeHie  Coast 


TSLEPHONB  REGULATION biU  ptacins  the  tele- 
phone and  lelegnph  companies  under  the  snpcrviaioa  of  the  If  as* 

sachttsetts  highway  commission  was  enacted  in  both  the  Senate 
and  ibe  House  of  that  State  la»t  week,  and  Mnl  to  the  Governor 
for  his  approvaL 

FRANCHISES  IN  DENVERi-Tht  complete  returns  of  the 
rceeni  munieipal  election  at  Denver,  Colo,  show  that  the  Mvni- 
dpal  Ownerdilp  city  ticket  mi  defeated.  The  Denver  City 
Tramway  and  the  Denver  Gas  ft  Electric  Company  tweiilyyear 
franchises  were  carried.  The  Denver  Mtmicipai  Traction,  Den* 
vcr  Terminal  Railway  and  Union  Pacific  Ratlrood  fraoduscs  were 
defeated. 


TELEPHONY  IN  CHICAGO.~The  Manufacturers'  Tcle- 
photir  Cmnpaii.v  lia«  applied  for  a  charter  Ihroufh  a  committee 
of  the  llltnoit  Manufactnrcrt'  Asiociation.  Since  1901  the  Man- 
ufacturers' AsMciatloo  has  trccn  canykiK  on  a  contest  in  the 
courts  a^uist  the  Chicago  Telephone  Company  far  reduced  rates 
and  improved  service.  It  is  proposed  that  the  dly  shall  be  rep- 
resented in  the  management  of  the  new  company  and  ihai  the 
prices  to  be  charged  for  telephone  service  shall  be  fixed  upou 
consultation  and  co-(  pcr.itinn  with  ri^  oflidala.  The  cily  also 
*is  to  participate  in  the  profits. 

UGHTINC  IN  NICARAGUA.— yrkibJCamsiA  A.  O.  Wallace. 
e(  ManagtM.  reports  that  the  cily  of  Leon,  Nicaragua,  has  given 
an  electric  light  and  power  contract  to  Rene  John  La  Villebouvrc, 
an  .American  residing  at  Managua.  The  city  take*  100  arc  lights 
of  l.KM  cp  i-r;ch,  .iiiH  :il«  ilvc';  the  coi-.tratl'ir  fr<i:n  all  taxes,  gives 
him  the  free  use  of  any  mnnicipai  lands  and  all  thr  bniltlirg  ma- 
terial for  construction;  also  guarantees  free  of  (iuty  !hc  impor- 
tation of  all  needed  machinery  and  tools  for  thirty  years — the  life 
of  the  contract.  The  plant  n  to  be  installed  within  eighteen 
months,  and  to  be  sold  to  the  highest  bidder  at  the  end  of  the 
ihir^ynra'  term. 

ELECTRICITY  IN  COLOMHl  i -Vnani  St.itr?  Consul  P. 
P.  Demcrs,  of  F!  i;  1  .iH'iiiilla,  inili  -.  :i  Col-iniln.iii  1  :in.  r^si-m  given 
h'rancisco  E.  Baena,  president  of  (he  B.irrafiquiila  tramway,  pro- 
lonifing  for  thirty-nine  years  a  previous  concession.  It  includes 
the  obligation  lo  put  !"tn  «f  rvice  modem  car*,  substitute  electric 
traction  and  to  eMen'l  tl  i-  luies.  Borianqtlilla  has  about  50,000 
inhabitants.  Soledad  and  SabaaalaTga  are  respectively  6  and  j6 
mDea  distant,  The  company  has  also  been  granted  an  electric 
H|ht  franchise.  The  coneeniaii  t»  of  nitcrest^  it  Idiaig;  tiM  in- 
toriion  of  Mr.  fiaena  to  devdop  the  entcfptlie  whb  American 
capital  and  equip  the  whole  service  with  American  madhmciy. 

IVATBR  POWER  IN  MP^M—United  States  Cbnsnl  Hunter 
Shar^i,  <jf  Kobe,  writes  that  water  power  in  JapMI  has  hitherto 
been  little  developed.  However,  a  not.ihle  development  in  the 
Kobe  district  fi"  Ihp  porifrntii 'ti  of  dirtriiiiy  nripo.ii  -  tr.  he  at 
hsnd.  Since  fhv  Ru'.-n  l.ipa:u-"(>  w.ir  llit-  y^rtyAi  t(u  rtiisi*  in  the 
CTi  (if  co:il,  mi'Tc  thrifi  (So  per  irii(,  h;l^  i-;ni>L'd  various  oompiinies 
using  steam  to  seek  a  more  economical  motive  power,  and  with 
this  object  in  view  a  number  of  undertaknifs  are  now  In  course 
of  fonaatioo»  the  pnmtotcts  being  among  the  moat  promnicnt 
and  influential  huafaieas  man  in  Japan.  The  nwat  pronrinait  of 
tin  fnpoacd  companies  is  the  UJIima  Ehwttie  Powrr  Company, 
with  a  capital  of  $10,000^000  and  a  devetopmcnt  of  40,000  hp. 
This  company  will  furnish  the  cily  of  Kyoto  an4  vicinity  with 
electric  motor  power.  Among  otb«n  ii  one  for  ii>ppl/in|  Kafoj^t, 


where  the  power  wiU  he  uaad  by  the  Miye  Cottos  Spinning  Coai> 
pany,  Nagoya  Eleetfk  Li^  Omipany,  Nagoya  Electric  Tramway 
Gomfaiqr  and  the  Atsuta  Arsenal.  It  is  also  the  imenthxi  of  the 
Hanshin  Kleetrlc  Railway  Company,  of  Osaka,  whidi  oonnacls 

that  city  \uth  Kobe,  to  use  water  paw«r  fOT  gCnentillC  tfac  elCC- 
meal  energy  re<|uircd  by  it*  lines. 


LIGHT iNQ  DATA.-Tht  National  Electric  Light  .Associa 
tion  has  issued  lo  its  members  new  editions  of  the  bulletins  deal 
ing  with  rate*  for  city  tigbtint  and  for  commeteial  lighting  and 
power.   These  are  extremely  usefiH  publications  and  in  their 
latest  form  are  greatly  extended.  The  book  on  commercial  rates 
now  reaches  a  size  of  137  (|uarto  pages  and  is  replete  with  infor- 
mation, although  in  compiling  the  data  it  Im--  ir.in:tiiily  luin 
found  necesiary  to  condense  considerably,  more  particc.iarU  wln  rc 
the  discounts  are  on  a  long  sliding  wale.   In  such  case*.  I  If  ( <.nii 
ptete  scale  is  oo  file  at  the  office  of  the  atsociatkm  for  the  use 
of  memhera.  Revised  edilians  are  hereafter  to  be  iasued  yearly. 


POWER  FOR  CALCIJT I A  —h  is  reported  from  British  India 
that  a  scheme  1-  tio.ni;  ili'vrU'[»  il  t'.r  ll'.c  ^Ujiply  of  dr-ctric  pnwt'r 
to  the  mills  atiii  factories  along  the  Hooghiy,  the  ana  str\<:1 
extending  25  miles  to  the  northward  of  the  town  of  Hooglily 
and  17  imtei  southward  to  Budge  Budge,  a  total  distance  oi  42 
miles,  embracing  practically  the  whole  of  the  works  of  the  Cal- 
cutta district,  which  at  present  use  over  ioimioo  hp.  Besides 
power  for  industrial  enterprises,  decificity  will  he  supplied  in 
hulh  U>  distributors  and  for  electric  traclioii  and  for  lighting 
the  premises  of  those  using  the  power  supply.  It  is  tiot  proposed 
to  sell  energy  within  the  limits  of  Calcutta  and  Howrah,  which 
arc  covered  by  the  Calcutta  Electric  Supply  Corporation ;  But 
tnitTk  Tiiaif..  will  he  laid  through  these  areas.  The  draft  license 
;i>ks  lor  the  aUoijtioii  of  two  systems  of  supply — a  two  or  three- 
wire  direct-current  supply  at  a  pressure  not  exctcitini;  f«xi  vmU.s 
between  the  outer  wires,  and  a  single-phase  or  polyphase  alter- 
nating-current supply  at  a  pressure  not  exceeding  10,000  volts. 
The  capital  of  the  conpaqy  which  it  is  proposed  to  form  has 
been  provistonaily  flxcd  nt  $f  jnvxxib  and  will  he  iasncd  hi  Lon- 
don: but  the  praapeetua  ts  not  Vkelf  to  be  ready  for  seme  months 
at  tost. 


iVIREI.ESS  IN  SAW  f-"P  J  Vrf  VrO -In  nutiuK-  \hc  San 
Francisco  di.saslcr.  wf  nfrinil  riccni Iv  tiir  ^iriioral  tack  of 
any  resort  lo  the  wireless  telegraph  system.  Mr  L  M.  \V  ripht. 
lirR -class  electrician  on  b(>ard  the  man  of  war  "(  hicago,"  st  nds 
US  the  subjoined  interesting  data:  "In  reviewing  the  published 
aeeonnts  «f  the  San  Fraadsco  disaster  in  Ihe  April  aB  iimaber  of 
the  EucntieM.  Wm»,  I  take  notice  wifh  pleasoie  lieatty 
word  of  praise'  given  to  telegraph  operators,  but  not  knowing 
whether  or  no  this  includes  the  wireless  telegraph  operators  I 
will  take  this  opportunity  to  let  the  readers  know  fhr  part  the 
V.  S  S  (7i!i  .i^-."  at:!!  ■  iji.-i  ;iti  iil  iynl  in  al!»'\  iatn;g  ttie 
Rras  r  ■•itiirflisjii ;  Al  8.05  a.  tn.,  April  :H  wln-ri  atx>iit  twenty-five 
nu'r^  from  San  Diego.  Cal  .  wc  receive  1  urrd  fr'>m  the  De 
Forest  wireless  station  at  that  place  that  an  Earthquake  had 
about  demolished  San  Francisco  and  fires  breaking  out."  fol- 
lowed by  another  meaaage  confirming  the  report.  These  facts 
were  given  to  the  oflnera,  and  shortly  we  wete  proceeding  to 
the  scene  with  all  possible  baste.  We  were  m  constant  touch 
whh  shore  by  wirelcas  during  tfiis  entire  trip  and  kept  balle- 
lins  posted  of  existing  conditions  in  San  Francisco.  Long  be- 
fore our  arrival  every  prep.iralirxi  w.i»  made  for  landing  par- 
tic*.  On  ncooinil  nf  tlx'  i  li,ni':r  nvlil !■  in  •(■at  i  xlstrd.  (lie  wire- 
less K'cmed  the  only  system  wliost  were  not  i!i>\vt>  The 
military  and  municipal  autlvorities,  and  the  general  ptiMic  reatii- 
ing  this,  wc  were  flooded  with  message*  tn-ttsy  of  wIulM  were  of 
considerable  importaiKe,  as  they  were  bulletins  keeping  the 
tovcnnent  authorities  in  WasMngton,  D.  C  infonned  as  to 
the  aftoadtm.  TUa  busy  time  haled  about  two  weeks,  during 
which  time  die  CMnno  aloBe  mmi  and  rceaind  o««r  t,ioae 
messages,  while  the  other  sUtiani  at  Ifan  Ubud  N««y  Yaid. 

Vtrh.i  Bu<-n:i  training  HStipO  91^1110006  Mllld  WCfC 

also  kept  very  busy." 
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Electric  Lighting  at  Summer  Resorts  on  the 

Atlantic  Coast. 


THE  extended  use  of  electricity  in  summer  resorts  presents 
so  many  possibilities  and  is  so  manifestly  advantageous 
to  large  central  stations  during  the  season  when  the  nor- 
mal demands  on  electric  systems  arc  lowest,  that  it  would  seem 
that  more  energy  might  be  devoted  by  electric  light  companies 
towards  creating  a  field  and  a  demand  for  their  surplus  capacity 
during  the  summer  months.  Whatever  efforts  have  been  made 
in  this  direction  have  brought  good  returns,  and  although  gov- 
entint;  conditions  are  so  different  as  to  forbid  the  adoption  in 
toto  in  any  locality  of  methods  or  policies  that  have  made  for 
success  ill  one  it»stance,  still  these  policies  sre  worthy  of  careful 
attention  and  study,  being  pregnant  witli  suggestions  that  might 
be  of  service.  It  is  only  within  recent  years  that  electricity  has 
been  used  to  any  great  extent  in  summer  resorts,  and  even  now 
the  possibilities  that  lie  dormant  are  greater  than  one  would 
ima^ne. 

When,  ten  years  ago,  the  Bnxiklyn  Edison  G>mpany  began  to 
further  the  u.se  of  electricity  on  Coney  Island  and  kept  promot- 


tinie  aimo«t  every  railway  company  of  importance  either  operates 
an  amusement  park  of  its  own  or  runs  to  one  maintained  by  other 
interests.  All  of  these  undertakings  depend  for  their  success  on 
the  use  of  electricity  on  a  large  scale. 

Many  cities,  to  be  sure,  are  not  so  fortunate  as  to  have  such 
summer  resorts  as  Coney  IslamI  so  near  their  doors;  but  there 
are  many  resorts  within  transmitting  distance  of  most  large  cities 
which  would  furnish  an  outlet  for  the  surplus  energy  of  large 
central  stations.  While  it  is  the  purpose  of  the  present  article 
to  describe  the  lighting  of  some  of  the  best-known  resorts  along 
the  Atlantic  coast,  it  would  probably  not  be  amiss  to  point  out 
how  these  might  possibly  be  fed  with  energy  from  a  distant  sta- 
tion with  profit.  .At  Long  Branch  and  Asbury  Park,  for  instance, 
there  are  small  companies  doing  well  in  spite  of  uneconomical 
power  stations,  the  greater  part  of  whose  equipment  is  idle  most 
of  the  year.  Coal  costs  considerably  more  in  these  towns  than 
at  points  cm  trunk  lines,  and  the  maximum  demand  in  summer 
is  such  that  a  fair-sized  station  favorably  situated  could  supply  it. 


PIG.   I.— WEST  TWri.FTH  -STIIEET  SUB-!5TATI0N,  COHIY  ISLAND. 

ing  its  use  with  increased  zeal  each  successive  year  until  Gooey 
Island  became  the  brightest  spot  in  the  world,  other  companies, 
being  quick  to  perceive  the  possibilities  open  to  them,  followed  in 
its  steps  and  diminutive  Coney  Islands  sprang  up  in  various  parts 
of  the  country.  The  amusement  park  idea  also  became  very 
popular  with  the  electric  railway  companies,  and  at  the  present 


nC.  3.— INTEMOR  or  DUAMLANO  SUB-STATION. 

with  energy  to  spare,  for  the  intervening  towns.  The  distance 
from  Jersey  Gty  to  Asbury  Park,  for  example,  is  about  40  miles. 
There  would  in  most  cases  be  little  doubt  but  that  from  a  plant 
of  gtxHl  design,  a  number  of  small  towns  could  be  lighted  with 
more  profit  than  with  a  small  steam  plant  in  each  town.  It  would 
probably  also  be  possible  to  do  electric  lighting  in  towns  too 
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Mnall  to  support  an  in<l«p«tid«nt  lighting  station.    The  business  roniplctrly  transformrd.    It  lirRan  lo  grow  in  pulilii:  favor.  Thr 

wudld  rtr(|uirc  good  niaiiagrntrnt  lo  make  it  p;iy,  but  large  com-  little  l>rcr  shevl!),  flimsy  musir  halU  and  museums  with  their 

l>3nics  with  their  economical  plants  and  with  the  talent  at  their  "h.irkcrs"  soon  dwindled  away  in  the  glare  of  the  electric  light, 

command  should  be  able  lo  do  this  work  at  considerable  profit,  and  the  brilliant  and  artistic  Coney  Island  of  to-day  is  the  result 


STAUCHS 


FIC  3. — CONEY  ISLAND  S  ONCB-FAMOUS  BOWERY. 

A  Station  at  Canidcn  could  feed  Atlantic  City  and  all  the  inter- 
vening towns  during  the  summer  with  energy,  the  same  equip- 
ment being  used  to  supply  Philadelphia  during  the  other  months 
of  the  year.  Metropolitan  stations  may  find  more  profitable  out- 
lets ^u^arcr  at  hand,  and  there  may  be  conditions  which  might 
render  the  transmission  of  energy  to  such  places  unadvisable; 
but  these  c.iscs  are  cited  merely  as  possibilities,  the  difference  in 
the  price  of  fuel  alone  making  them  attractive. 

CONEV  ISLAND. 

Ten  years  ago  there  was  practically  no  source  of  illumination 
on  Coney  Island  other  ihan  gas  and  kerosene  oil.   Early  in  1897 


FIC,  4. — St.'lir  AVENLT  DCRING  THE  MAROI  KRAS. 

In  point  of  popularity  Coney  Island  probably  surpa>!>es  every 
Other  resort  in  the  world.  Every  means  of  transportation  is 
taxed  to  the  uttermost  in  carrying  passengers.  From  dusk  until 
long  after  midnight  the  place  is  ablaze  with  light  and  surging 
crowds  move  from  one  attraction  to  the  next.  The  summer  sea- 
son at  Coney  Island  begins  more  than  a  month  earlier  and  ex- 
tends long  after  that  of  other  resorts  along  the  coast.  It  is 
a  matter  of  record  that  shortly  after  the  inauguration  of  a  re- 
liable electric  service,  electric  lighting  became  an  important  and 
necessary  factor  in  thr  development  of  the  gigantic  places  of 
amusement,  and  their  most  attractive  feature. 


Fic.  5.— ENTtANCK  TO  Luna  Park  and  Towers  Near  the  Lacoon. 


the  Brooklyn  Edison  Ci>mp.iny  extended  ils  line*  to  Coney  Island, 
the  first  rotitract  U'ing  made  on  March  31  of  that  year  for  75 
incandescent  lamps.  'Ilie  company  did  a  big  business  from  the 
start  and  with  the  advent  of  the  cleiiric  light  Coney  Island  was 


With  the  exception  of  a  few  small  isolated  plants  here  and 
there,  all  of  the  electricity  used  on  Coney  Island  is  supplied  from 
the  Bay  Ridge  station  of  the  Brooklyn  Edison  Company,  six 
miles  distant.   Twenty-fivc-cyclc,  three-phase  current  at  a  potcn- 
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tial  of  6,6nn  volts  is  trnnsmiltcd  lo  sub-stations  at  Con«y  Islan<l 
hy  fcHir  iiiHlrrnroiiiKl  tl)rc«-pliasc  frolt^r  lines,  two  c>{  which  gu 
direct  to  a  siib-stntioii  in  Drfnniland  and  two  to  the  Ettison  sub- 
station on  West  Twelfth  Street.  In  addition  there  arc  also  two 
overhead  three-phase  transmission  lines  from  the  Hay  Kidge  sta- 
tion to  West  Twelfth  Street.  The  Dreamland  sub-station  of 
the  Edi>on  company  contains  three  l,000-kw  rotaries  and  t»o 
loo-kw,  li5-volt  rotaries  used  for  balancing  the  three-wire  sys- 
tem. The  rotary  converters  in  the  West  Twelfth  Street  station 
have  an  aggregate  capacity  of  4,400  kw,  and  there  is  in  addition 
(10-cycle  alternating-current  apparatus  having  a  capacity  of  400 
kw.  and  six  i2S-light  Brush  arc  machines  for  city  lighting  in 


I 

outlying  districts.  .Ml  the  apparatus  in  the  sub-stations  is  capable 
of  a  so  per  cent  overload  for  four  hours,  and  in  addition  there  is 
a  "pilot"  circuit  connecting  the  Dreamland  sub-station  with  the 
station  on  West  Twelfth  Street.  This  circuit  feeds  pilot  lamps 
for  emergeiKy  lighting  in  Dreamland  in  case  of  mishap,  and  also 
carries  the  early  day  loiid  in  the  latter  place.  The  Bay  Ridge 
station  is  tied  to  the  Gold  Street  station  of  the  Edison  Company, 
the  latter  station  having  been  recently  entirely  overhauled.  All 
of  the  reciprocating  engines  have  been  taken  out  and  steam  tur- 
bines installed  in  their  place.  There  is  at  present  installed  one 
5.500- kw  unit  and  one  7,500-kw  unit.  The  equipment  in  the  Gold 


Street  station  will  eventually  ronsist  of  eight  7,50O-kw  turbo-gen- 
erat<»rs  and  one  s,5ao-kw  unit. 

Electricity  is  use»l  for  all  sorts  of  purpo-ses  at  Coney  Island; 
hut  the  major  portion  is  used  for  purely  decorative  lighting.  TMe 
Dreamland  si.ition  supplies  Dreamland  exclusively,  while  Luna 
Park  and  all  the  other  atlniclions  are  supplied  from  the  West 
Twelfth  Street  station.  There  is  also  a  small  sub-station  main- 
tained at  Brighton  Beach  for  supplying  "Pawnee  Bill's"  show 
at  that  place.  The  capacity  of  this  latter  station  is  400  kw,  fed 
by  high-tension  feeders  from  the  West  Twelfth  Street  station  at 
West  Brighton. 

The  winter  load  at  Coney  Island  is  about  125  kw.    The  load 


is  increased  on  Saturdays  and  Sund.iys  during  April  and  from 
May  I  to  the  middle  of  May.  when  the  large  attractions  open, 
the  load  assumes  large  proportions.  I.ast  May  this  was  2.875  kw 
on  the  West  Twelfth  Street  station  and  ,t,ioo  kw  on  the  Dream- 
land station.  The  maximum  load  comes  on  about  July  4,  when 
the  load  on  the  West  Twelfth  Street  station  reached  last  year 
.1,625  kw,  and  that  at  Dreamland  3,500  kw.  This  was  for  purely 
decorative  lighting  on  the  three-wire  system  at  West  Brighton 
and  does  not  include  the  electricity  consumed  in  the  outlying  dis- 
tricts. The  day  load  at  Coney  Island  during  the  sununer  is  about 
500  kw. 


Frc.  6.— Night  Views  or  Luna  Paiik,  Showing  Lavish  Use  of  ELEiT«icrrY. 
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It  is  curious  In  noir  what  changes  have  been  brought  about  by 
the  use  of  the  electric  IIkIiI  in  Coney  Island  and  also  how  the 
well-known  fact  that  p*-ople  will  travel  where  there  is  light  is 





FIG.   7.— r.NTRANCl  TO  DREAMLAND. 

hero  corroborated.  The  faiiKiiis  Bowery  always  mentioned  in 
tile  same  breath  with  Coney  Island,  lias  dwindled  into  insignifi- 
cance, and  the  previously-deserted  Surf  Avenue  has  suddenly 
jumped  into  prominence,  and  only  because  of  the  electric  light. 
The  Coney  Island  season  winds  up  in  a  lil.iic  of  glory  late  in 
September  in  the  so-called  Mardi  Gnis  Carnival,  now  an  anmuti 
and  notable  feature  at  this  resort.  The  carnival  usually  extends 
for  a  week  and  during  that  time  the  largest  crowd*  visit  Coney 
Island.  Surf  Avenue  is  then  a  sol- 
idly packed  mass  of  humanity.  In 
addition  to  the  usual  brilliancy  of 
the  electric  illumination  at  the  Island, 
thousands  of  incandescent  lamps  arc 
strung  across  Surf  Avenue,  where 
the  carnival  procession  takes  place. 

The  tremendous  success  of  every 
really  high-class  anni.scmcnt  enter- 
prise established  at  this  picturesque 
resort  has  attracted  the  eye  of  the 
capitalist  to  a  formerly  undreamed- 
of extent,  and  competition  for  the 
patronage  of  the  public  has  resulted 
in  the  establishment  of  amusement 
parks  that  vie  with  one  another  in  the 
lavish  use  of  the  incandescent  lamp. 
The  pioneers  in  this  line  were  Messrs. 
Thompson  and  Dundy,  who  estab- 
lished Luna  Park  in  H303.  The  pho- 
tographs reproduced  herewith  give 
but  a  faint  idea  of  the  rare  beauty  of 
this  great  enterprise  with  its  tow- 
ered and  turreted  structures  illumi- 
nated by  over  110,000  incandescent 
lamps.  These  illustrations  show  Lima 
Park  as  it  is  to-day,  the  photographs 
being  taken  a  few  days  after  the 
place  was  opened  for  the  season.  It 
is  impossible  to  picture  the  radiant 
splendor  of  this  park  when  its  hnii- 
dred  thousand  lamps  arc  lighted,  and 

shed  their  rays  upon  attr,ictive  buildings,  decorative  devices,  the 
waters  of  the  lagoon,  the  winding  walks,  etc.    It  is  a  great  deni 
onstration  of  the  combined  beauty  ami  utility,  and  above  all,  of 
the  advertising  value  of  the  electric  light. 


As  may  he  gathered  from  the  various  engravings,  the  buildings 
are  all  outlined  in  light  against  the  background  of  the  sky  after 
nightfall.  The  caves,  ridges,  turrets,  spires,  domes,  etc.,  arc  all 
outlined  by  8-cp  incandescent  lamps,  studded  usually  two  feet 
apart  where  this  is  possible  and  much  closer  nearer  the  ground, 
so  that  the  outlines  are  perfect.  There  is  not  a  single  hiatus 
to  be  tilled  by  the  imagination  nor  is  there  any  blinding  glare 
to  mar  the  effect  or  to  create  discomfort.  Electric  motors  are 
used  to  drive  all  moving  machinery.  A  new  attraction  to  be 
called  the  "White  Horse  Kapids"  will  utilize  700  hp  in  motors 
to  drive  the  centrifugal  pumps.  These  motors  will  he  fed  direct 
with  6,aoo-voli  current.  The  proprietors  had  already  purchased 
a  complete  steam  e<]uipnient  to  drive  these  pumps,  and  while 
lliis  was  yet  on  the  cars  the  Edison  company  made  an  arrange- 
ment with  Messrs.  Thompson  and  Dundy  whereby  they  took  the 
equipment  off  the  latter's  hands  and  installed  three-phase  induc- 
tion motors  in>tead.  The  steam  equipment  heretofore  used  to 
drive  the  pumps  feeding  the  chutes  was  also  supplanted  by  elec- 
tric motors. 

The  lamps  are  in  circuit  for  about  five  hours  every  night 
I'liurteen  concentric  lead-covered  fctdcrs  of  i,ooo,ouo  circular  mils 
encompass  the  entire  park.  These  feeders  are  t.ippcd  at  intervals, 
switches  being  arranged  so  that  any  feeder  or  any  section  may 
be  cut  out.  The  feeders  are  all  underground,  and  each  building 
is  controlled  separately,  a  separate  board  being  provided  for  the 
decorative  lights.  The  wiring  for  the  moist  part  is  exposed  knob 
and  tube  work,  the  lamps  being  removed  in  winter  and  the  sockets 
plugged.  The  electricity  delivered  to  every  building  is  metered, 
readings  being  taken  weekly.  The  Edison  company  maintains 
about  70  meters  in  the  park.  Bills  are  rendered  weekly  and 
payments  are  mad(  weekly.  As  an  addition  to  the  decorative 
lighting  there  are  2,500  miniature  alternating-current  lamps  dis- 
tributed in  the  foliage  of  the  flower  garden  around  the  bandstand. 
These  lamps  are  fed  through  a  transformer.  Mr.  H.  S.  Thoina» 
is  the  electrical  engineer  for  the  proprietors  and  it  is  he  who 
planned  the  entire  decorative  lighting  features. 

Dreamland  was  opened  by  a  syndicate  in  1904,  and  surpasses 
Luna  Park  in  the  number  of  electric  incandescent  lamps  con- 


Fia  8.— TRB  (ALL  tOOM  ON  THE  OLD  IRON  I'lER  IS  DRFAMLANII. 

nected  in  circuit.  The  lamps  here  are  spaced  not  more  than  n 
in.  apart  and  are  8-cp  in  size.  The  lighting  scheme  culminates 
in  a  tower  which  rises  into  the  air  a  height  of  ^60  ft.  This  is 
doubtless  the  iiiost  brilliant  and  striking  example  of  spectacular 
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illuminatton  ever  produced.  The  nearest  approach  to  it  was 
the  electric  tower  at  the  Pan-Aincrican  Ejcposition  in  Buffalo, 
which  in  its  time  called  for  much  praise.   The  Dreamland  tower 


FIG.  9. — Dlt£AML.\NUh   MAGMni.t.ST  TOWFH 

cootains  considerably  more  electric  lamps  than  did  the  tower  at 
BufFaJo,  and  it  is  distinctly  visible  from  the  Jersey  coast  A  near 
new  is  given  of  this  tower,  and  some  of  the  illustrations  also 
sbow  it  as  seen  from  a  distance.  These  pictures  portray  better 
than  words  the  splendor  of  this  illuniinaled  tower.  There  are,  of 


ballroom  on  what  was  formerly  the  old  iron  pier,  are  all  worth 

mention.  The  ballroom  lighting  is  very  brilliant  and  the  ligrht 
distribtition  has  been  the  subject  of  much  favorable  comment. 
There  is  also  about  750  hp  in  motors  which  are  used  for  many 
and  varied  purposes. 

The  Dreamland  sub-station,  which  is  owned  and  operated  by 
the  Urouklyn  Edison  Company,  is  housed  in  Electricity  Building 
to  the  right  of  the  tower.  The  front  of  the  building  is  made  to 
imitate  the  appearance  of  a  rotary  converter  and  the  trans- 
formers and  rotarics  are  painted  while  sn  as  to  give  the  .station 
no  nniameiital  finish.  The  machinery  is  all  visible  from  the  walk, 
but  to  thoie  unacquainted  with  electrical  appara|^s  the  technical 
merit  of  the  installation  is  lost.    Separate  feede^.  are  rt^  from 


yia.  II.— NOVEL  ATTRACTION  tN  DUAMUVNP. 

the  sub-station  switchboard  to  each  building  interior  and  wher- 
ever it  is  possible  to  do  so,  the  decorative  lighting  on  the  build- 
ings is  similarly  connected.  The  feeder  circuits  are  all  run 
underground. 

The  once  famous  Bowery  still  draws  its  crowd,  and  this  thor- 


ill  ivtrnsiK 


Fig.  la — Svsn  Avenus  fbom  Bughton  Beacb,  Showing  Drxaulano  on  the  left  and  Luna  Pakk  on  the  Extieme  Right. 


course,  other  attractive  features  of  Dreamland  as  the  engravinci 
show.  The  entrar»ce  with  it*  supporting  figure  of  heroic  pro- 
portiotu  and  its  many  lamps,  the  various  show  buildings,  many 
of  which  arc  open  for  the  first  time  this  season,  and  the  immense 


oughfare  baa  been  oooiiderably  improved  since  the  fire  a  few 
winters  ago,  which  wiped  oat  most  of  the  resorts  between  Surf 
Avenue  and  the  sea.  In  nothing  is  the  improved  character,  the 
artistic  development  and  the  greater  stability  of  the  new  Coney 
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Island  more  manifest  than  in  the  buildings  which  have  been 
erected  to  replace  those  destroyed.  Electricity  is  largely  used 
along  this  walk,  and  though  there  is  little  hope  of  its  ever  regain- 
ing its  former  popularity,  the  tone  has  been  considerably  elevated. 

There  are  many  amusement  enterprises  on  Surf  Avenue  re- 
quiring a  large  .imounl  of  electricity,  *uch  as  the  Galveston  Flood. 
Trip  to  the  North  Pole,  1  he  Deluge,  The  Rocky  Road  to  Dublin, 


of  incandescent  lamps  strung  from  pole  to  pole  along  the  otite* 
edge  of  the  walk. 

The  effect  of  the  Coney  Island  lighting  upon  the  load  curve 
of  the  Brooklyn  Edison  Company  is  graphically  indicated  in  the 
ci'rves  presented  herewith.  These  will  probably  be  of  raore  in- 
terest to  central  station  men  than  the  mere  recital  of  how  and 
where  the  electricity  is  used.  The  airves  are  those  of  maximum 


^ 


f 
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FIG.   12. — IIOCKV  ROAD  TO  DUBLIN. 

not  i<i  mention  the  many  carousscls,  restaurants,  sigiiii,  etc.,  which 
likewise  use  electricity.  The  use  of  large  electric  signs  on  the 
Nland  is  increasing  rapidly,  advertisers  appreciating  the  value  o( 
this  form  of  display  in  so  popular  a  resort.  Last  year  Brighton 
Beach  I'ark  was  laid  out  and  improved,  and  naturally  many  thou- 
sand electric  lamps  wtte  used.  The  attraction  at  this  place  this 
season  will  be  "Pawnee  Bill's"  show,  a  performance  of  the  Wild 
West  variety,  and  arrangements  are  being  made  for  the  lavish  use 
cif  electricity  at  the  entrance  and  also  in  the  enclosure  where  the 
performance  is  given.    Another  interesting  development  brought 


»'l<:.  14.— ClINVES  StHOWINr.  MAXIM  I'M  St'MMKK  AND  WINm  LOABS 

winter  load  and  (if  inaxinnini  »uninicr  load,  in  1005.  The  nioit 
striking  and  significant  feature  of  the  curt'cs  i>  the  illustralioji 
of  the  fact  that  nii>rc  machinery  wa>  required  to  handle  the  sum- 
n.er  Kiad  than  was  rc<|nired  to  h.iiidlc  the  inaxinnini  winter  load 
six  months  later,  which  is  a  rather  unusual  feature  in  central 
station  operati<Ki  in  large  cities.  While  the  |>eak  load  in  De 
cenibvr  is  naturally  broader  owing  tu  the  shorter  day,  the  |>rali 
load  in  summer  has  a  breadth  which  is  not  at  all  insignificanl. 
la.>iiiiK  as  it  d<ic>  for  four  lioiirs. 

.\  iniinhcr  of  minor  but  still  ini|)i>rtant  .unnsenicnt  resorts  arr 
liH'uli'd  aliiHist  a.->  closely  to  New  York  City  as  Coney  Isl.-i)«l.  and 
ill  vaiii  of  tht>K  eU-ctricity  is  ii.srd  tu  a  very  great  extent.  Thesr 
ininialnrc  Coney  IslandM  are  known  a->  North  Hcach,  South  Beach, 
Kergen  Hcach.  Rockaway  Beach,  etc.  The  lirsi  is  situated  on 
1.1'iig  Island  Sound  and  the  last  <in  tin.*  .Atlantic.  The  other  two 
are  .situated  on  the  bays  close  to  the  ocean. 

ATLANTIC  CITY. 

.Vtianlic  City,  N.  }.,  is  one  of  the  famous  watering  places  on 
the  .\tlantic  coJLst.  A  thousand  hotels  are  located  on  this  stretch 
of  beach  swept  by  ocean  breeies,  and  these  open  wide  their  hos- 
pitable doors  to  over  300,000  sun-scorched  dwellers  of  the  cities 
during  the  summer  season.  Nowhere  are  the  comforts  greater, 
apartments  more  palatial  or  cuisine  better.  Its  hostelries  com- 
mand the  admiration  of  tourists  who  have  traveled  over  the 
world  and  tested  the  hospitality  of  the  greatest  hotels  on  the  con- 
tinent of  Europe. 

Atlantic  City  is  first  and  foremost  a  pleasure  resort,  and  in 
order  to  retain  its  position  among  the  leading  resorts  it  has 
striven  by  every  legitimate  means  to  provide  its  patrons  with 
everything  conducive  to  their  entertainment  and  pleasure.  The 
chief  attraction  of  the  city  is  its  famous  boardwalk,  extending 


no.  13. — JAPAKESE  TEA  GARDEN'S  AT   MA.SHATTAN  B£ACiI. 

out  at  Manhattan  Beach  are  the  picturesque  Japanese  tea  gardens 
and  theatre.  These  are  prettily  laid  out  in  Oriental  fashion  with 
little  islands  and  artificial  waterways,  Japanese  pagodas,  tea 
booths  and  houses.  The  whole  is  adequately  lighted  at  night  by 
incandescent  lamps.  The  boardwalk  leading  from  Ocean  Park- 
way to  Bri|hton  Bcacb  is  «flfcciivcly  lighted  at  aighi  by  festooiK 


riC.   IS-— VOL'NG  S  MEJl,  ATLANTIC  CITV. 

for  miles  along  the  silvery  shore  of  the  Atlantic  Ocean.  This 
walk  is  the  objective  point  of  every  man,  woman  and  child  vii- 
iting  Atlantic  City,  and  fully  80  per  cent  of  its  visitors  q>«nd 
practically  all  of  their  time  on  this  esplanade. 

Extensions  and  improvements  have  been  made  to  this  wallc 
from  time  to  time,  for  the  authorities  realixet)  that  if  Atlantic 
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City  was  to  retain  the  good  wishes  of  the  visiting  public  the  at- 
tractiveness of  this  walk  must  be  maintained.  This  had  been 
done  very  fully  and  satisfactorily  so  far  as  its  condition  by  day 
was  concerned ;  but  the  boardwalk  was  as  popular  by  night  as 
by  day,  and  very  little  was  done  to  make  it  bright  and  attractive 
by  night.  Last  summer,  however,  after  considerable  discussion, 
and  with  scarcely  enough  funds  available  for  the  purpose,  the 
city  made  a  contract  with  the  Atlantic  City  Light  &  Power  Com- 
pany "for  8432  incandescent  lamps  of  4  and  25  cp  to  be  strung 
lengthwise  and  crosswise  and  at  angles  over  the  boardwalk  in  a 
fashion  to  make  the  ocean  front  on  a  summer's  evening  like  unto 
a  scene  from  the  fairy  land."  The  contract  price  was  $5,583  and 
covered  the  cost  of  erecting  wires  and  lamps,  the  latter  to  he 
frosted,  supplying  ihe  electricity  and  maintaining  the  illumina- 
tion for  two  months,  the  tamps  burning  four  hours  each  night 

We  are  informed  that  this  illumination  attracted  more  atten- 
tion and  actual  money-producing  income  than  any  other  improve- 


graphs  hardly  do  justice  to  the  lighting  of  this  walk  at  night, 
since  the  season  had  not  yet  begun,  and  mmnyof  the  store  windows 
along  the  walk  were  in  total  darkness.  The  illustrations,  how- 
ever, show  the  arrangement  of  the  lamps  well.  On  the  outside 
of  the  walk  at  the  foot  of  each  street  is  an  enctoSed  arc  lamp. 
A  steel  wire  is  drawn  taut  between  the  poles  for  t^e  purpose  of 
supporting  tlie  festoons  of  lamps  arranged  along  tltD' outer  edge 
of  the  walk.  There  are  about  five  loops  betweeti  each  pair  of 
poles,  and  where  these  are  caught  up  and  fastened  to  the  steel 
wire  is  a  25-cp  lamp.  S|>aced  every  two  feet  o«  either  side  of 
the  35-cp  lamp  are  4-cp  lamps,  there  being  30  lamp^  to  a  streamer. 
The  festoons  which  are  arranged  at  right  angles  to  the  walk  are 
spaced  70  ft.  apart.  These  are  likewise  supported  from  a  steel 
wire,  a  3S-cp  lamp  being  placed  in  the  center  of  the  streamer, 
where  it  is  caught  up  and  fastened  to,  the  ittpportiog  wire. 

The  lamps  arc  fed  from  alternating-current  mains  running  on 
the  po!r  line  along  the  outer  edge  of  the  walk.    Within  reach 
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Fig.  lb.— Night  Views  ok  Atlantic  City's  Famous  Boabdwalk. 

mcnt  made  in  the  resort  for  years.  Besides,  the  immense  pop- 
ularity of  the  boardwalk  illumination  stirred  the  hotel  and  busi- 
ness men  of  the  cross  streets  to  an  imitation  of  this  addition  of 
beauty.  In  many  cases  these  interests  extended  the  scheme  of 
lighting  on  the  cross  streets  so  as  10  attract  the  thousands  to 
these  streets  and  consequently  away  from  the  dark  anW  di«nial 
thoroughfares,  for  they  appreciated  the  fact  that  peofile  ^ould 
travel  wherever  there  was  light.  '  •*'  > 

The  boardwalk  is  4%  miles  long  and  varies  irf  width  fit>m  20  to 
40  ft .  white  between  Illinois  and  Maryland  A'Jenues  the  walk  is 
60  ft.  wide.  The  accompanying  illustrations  show  sections  of 
the  boardwalk  lighted  at  night.  These  pictures  were  taken  late 
in  May,  the  lamps  being  lighted  specially  for  the  purpose.  The 
cit>-  contract  only  calls  for  the  lighting  of  the  lamps  during  the 
months  of  July  and  .\ugust,  but  they  arc  also  bghted  on  special 
occasions,  when  large  convention*  are  being  held.    The  photo- 


on  each  pole  is  a  switch  controlling  these  decorative  light  circuits. 
Extending  from  the  boardwalk  out  into  the  Atlantic  are  a  number 
of  steel  piers  almost  as  famous  .is  the  boardwalk  itself.  These 
arc  known  as  Yotuig's  Ocean  Pier.  Steeplechase  Pier,  Atlantic 
City  Steel  Pier  and  Heinz  Pier.  The  piers  with  their  numerous 
buildings  are  outlined  with  electric  lamps,  which  when  lighted 
at  night  make  a  vcr>-  attractive  picture.  Young's  Pier  has  about 
4.000  incandescent  lamps  connected  in  circuit ;  the  Steel  Pier  has 
a  like  number  and  the  Steeplech.tae  Pier  has  about  2joo  lamps. 
The  Heinz  Pier  is  lighted  with  arc  lamps  and  has  a  monogram 
sign  over  the  building  at  the  end  of  the  pier  containing  3,000 
lamps.  On  this  sign  is  spelled  out  the  name  of  every  one  of  the 
"57  varieties."  There  i.s  at  present  building  beyond  Young's 
Ocean  Pier,  and  below  the  Marlboruugh-Blenheim  a  new  pier  of 
steel  and  reinforced  concrete  to  be  known  as  the  New  Young's 
Pier.    Work  on  this  is  being  rushed  so  as  to  have  it  ready  for 
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the  summer  season,  and  it  is  estimated  that  over  to,ooo  incan- 
detcent  lamps  will  be  used  on  this  pier.  Nearly  all  of  these  piers 
arc  supplied  with  their  own  lightinB  plants;  the  Steel  Pier  has  a 
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by  the  Atlantic  City  Light  4  Power  Company,  and  the  amount 
of  temporary  lighting  done  by  this  company  is  considerable.  The 
company  supplies  electricity  for  over  500  electric  signs,  the  largest 
of  which  are  rated  at  30  Uw.  Every  hotel  dignified  by  a  name 
has  an  electric  sign  of  some  sort,  and  on  the  boardwalk  a  number 
of  large  signs  are  placed  on  the  roofs  of  buildings  wherever  this 
privilege  can  be  obtained.  The  boardwalk  signs  have  no  local 
significance,  being  rented  by  large  general  advertisers.  A  city 
ordinance  prohibiting  the  placing  of  signs  of  any  description  over 
the  walks  is  rigidly  enforced,  so  that  signs  must  be  placed  on 
the  roofs  of  low  buildings  or  within  the  building  lin«j. 

.Ml  of  the  electric  light  circuits  in  Atlantic  City  are  overhead. 
Alternating  current  at  a  frequency  of  125  cycles  and  direct  cur- 
rent on  the  three-wire  system  are  available,  the  latter  being  used 
principally  for  motor  circuits.  Transformers  are  placed  on  poles 
for  stepping  down  the  2,000-volt,  single-phase  current  to  2X  volts 
for  commercial  lighting  circuits.  The  company  supplies  900  9.6- 
amp.  direct-current  series  arc  lamps  and  too  6-amp.  enclosed  al- 
ternating-current series  arc  lamps,  in  addition  to  about  40goao 
alternating-current  incandescent  lamp*.  The  motors  oinnccted 
to  the  company's  circuits  are  used  chiefly  to  drive  elevators  in 
the  hotels.  The  street  lighting  i«  done  by  450  arc  lamps  on  an 
all-night  basis  at  $75  per  year.  The  rate  for  commercial  lighting 
ranges  from  16  cents  to  8  cents  per  kw-hour,  depending  ott  the 
quantity  used.  Two  years  ago  gas  sold  at  $1.50  per  thousand 
cubic  feel,  when  a  franchise  was  granted  to  a  new  gas  company. 
Competition  between  the  gas  companies  has  resulted  in  a  rate 
of  90  cents  per  thousand  cubic  feet,  which  price  is  now  fixed  by 
ordinance.  There  is  little  or  no  competition,  between  the  gas  and 
electric  light  companies,  the  former  devoting  all  their  energies  to 
fighting  bet&een  themselves.  .\  franchise  was,  however,  recently 
granted  to  a  new  electric  light  company,  known  as  the  Atlantic 
Gty  Suburban  Electric  Light  Company.  No  effort  has  been  made 
thus  far  to  utilize  this  francliise. 

.\  determined  effort  has  VecciUly  been  made  by  the  authorities 
and  hotel  men  to  beautify  the  city,  and  one  of  the  first  improve- 
ments recommended  is  the  removal  of  all  the  electric  light  poles 
and  wires  from  the  boardwalk,  the  city  granting  the  electric  light 
comp.nny  permission  to  fasten  these  to  Uie  beams  supporting  the 
boardwalk  where  the  telephone  and  signal  wires  are  now  placed. 
The  Underwriters  also  recently  compelled  the  appointment  of  a 
city  electrician,  who  has  supervision  of  all  electric  wiring  in- 
stalled in  Atlantic  City.   The  city  now  m.ikc!  the  inspection  and 


3ai>-vo!t,  direct-current  outfit,  and  Young's  Pier,  where  the  Elec- 
tric Light  Convention  is  to  be  held,  is  lighted  from  an  isolated 
plant  supplying  alternating  current. 

The  largest  and  best  hotels  in  .■\t- 
Untic  City  front  on  the  boardwalk 
and  face  the  ocean.  Most  of  these 
axe  open  all  the  year,  Atlantic  City 
having  mild  winter  weather,  thus 
making  it  also  a  fair  winter  resort. 
Thirty  of  the  large  hotels  are  equipped 
with  their  own  lighting  plants,  the 
exhaust  steam  from  the  engines  be- 
ing used  for  various  heating  pur- 
poses. An  information  bureau  is  be- 
ing established  at  Atlantic  City  this 
year  ar»d  every  effort  is  being  made 
by  the  association  of  hotel  men  to 
make  it  a  convention  city,  which  it 
is  undoubtedly  fast  becoming.  The 
main  drawback  heretofore  has  been 
the  absence  of  a  suitable  convention 
hall.  This  year  there  is  being  erected 
in  front  of  the  New  Young's  Pier  a 
$l,ooo,coo  Hippodrome.  This  is  to 
be  equipped  with  an  isolated  plant, 
and  will  require  a  considerable 
amount  of  electricity.  It  is  also  ex- 
pected that  this  building  will  serve 
as  a  convention  hall,  sufficient  seat- 
ing capacity  being  provided  for  the 
largest  conventions  ever  held.  This 
building  will  be  built  of  reinforced 
concrete,  and  it  is  expected  will  be  ready  sometime  this  summer.  collects  the  fees  instead  of  the  Underwriters,  These  latter  found 
Nearly  all  of  the  smaller  hotels  are  supplied  with  electricity     that  while  they  could  compel  wiring  according  to  the  code  in 
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buildings  insured,  they  had  absolutely  nothing  to  say  in  the  wir- 
ing of  a  building  adjoining,  if  it  happened  to  carry  no  insurance, 
though  this  nevertheless  constituted  a  risk.  Applications  must 
now  be  filed  with  Mr.  A.  C.  Farrand,  the  city  electrician,  who 
grants  a  permit  for  the  work,  which  must  be  installed  according 
to  the  latest  edition  of  the  National  Electric  Code.  When  the 
work  is  complete  it  is  inspected  and  if  found  satisfactory  a  cer- 
tificate to  that  effect  is  granted.  This  bureau  has  now  been  in 
operation  about  two  years. 

The  lighting  load  at  Atlantic  City  is  peculiar,  being  large  in 
sunlmer  and  very  small  in  winter.  For  about  two  months  of  the 
year  the  company  has  a  demand  for  all  the  electricity  it  can  gen. 
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erate  and  more,  while  the  winter  peak  is  about  one-fifth  of  the 
summer  peak.  The  city,  however,  is  rapidly  building  up  and 
becoming  popular  as  a  winter  resort. 

The  Pennsylvania  Railroad  Company  has  recently  decided  to 
change  over  the  motive  power  of  its  West  Jersey  &  Seashore 
branch  from  steam  to  electricity.  This  road  is  64  miles  long  and 
nms  between  Camden  and  Atlantic  City.  Over  this  roadbed  an 
express  service  will  be  established,  the  initial  installation  pro- 
viding for  a  three-car  train  every  15  minutes  between  Camden 
and  .'Xtlantic  City,  making  the  64  miles  in  80  minutes  without 
stops.  Each  car  will  be  equipped  with  two  30o-hp  direct-current 
motors.    Electricity  will  be  supplied  for  the  most  part  through  a 

third  rail,  with  here  and  there  short 
stretches  of  overhead  conductors.  The 
power  house  will  be  located  at  Catii- 
dcn,  and  the  electricity  will  be  fteu- 
erated  by  three  2,000-kw,  25-cycle. 
three-phase  turbo-generator  sets.  Six 
iub-stations  located  between  .■\tlantic 
City  and  Camden  will  be  supplied 
with  electricity  at  a  potential  of  33.- 
000  volts,  which  will  be  stepped  down 
and  converted  into  650-volt  direct 
current.  The  contract  calls  for  the 
completion  of  this  road  by  July  1, 

1906,  in  order  to  take  care  of  the 
heavy  summer  traffic.  If,  as  has  been 
rumored,  this  increase  in  train  scr%'icc 
between  Philadelphia  and  Atlantic 
City  will  also  be  accompanied  with  a 
decrease  in  the  rate  of  fare,  the  pos-  >  . 

sibilities  for  an  increased  use  of  elec- 
tricity at  Atlantic  City  are  very  promising.  The  normal  popula- 
tion of  Atlantic  City  is  at  present  about  38,000,  and  this  is  swelled 
to  about  200,000  during  July  and  August.  Sooner  or  later  some 
sort  of  attraction  like  Dreamland  and  Luna  Park  of  Coney  Island 
will  find  its  way  to  Atlantic  City,  for  it  is  not  reasonable  to  sup- 
pose that  almost  one-quarter  of  a  million  people  will  be  forever 
content  with  a  boardwalk  and  an  excellent  surf;  and  the  attrac- 
tion which  uses  the  most  electricity  is  the  one  that  will  pay  best. 
The  only  places  of  amusement  are  located  on  the  piers  and  these 
will  be  supplemented  this  summer  by  regular  attractions  in  the 
new  Hippodrome,  which  has  a  seating  capacity  of  over  4,000,  and 
which  will  be  managed  by  Nixon  and  Zimmerman,  of  Phila- 
delphia. 


lOKG  MLANCB. 

Long  Branch,  N.  J.,  has  a  population  of  about  9,000,  which  i* 
increased  many  hundred  per  cent  by  the  influx  of  visitors  during 
the  summer  season.  The  town  is  lighted  by  the  Consolidated 
Gas  Company  of  New  Jersey,  which  company  also  lights  from 
this  station  Seabright,  Monmouth  Beach  and  West  Long  Branch. 
As  in  other  summer  resorts  along  the  Atlantic  coast,  the  electric 
light  load  begins  to  come  on  about  Jutte  I,  increasing  daily  there- 
after until  by  July  1  every  machine  in  the  station  is  heavily  loaded. 
The  period  of  hea\-y  load  extends  to  the  beginning  of  October, 
when  the  demand  gradually  falls  off  until  about  November  i,  by 
which  time  the  transient  population  has  departed,  and  Long 
Branch  once  more  becomes  a  quiet  New  Jersey  town. 

The  electric  light  station  is  equipped  with  3,300-volt,  single- 
phase  machinery,  the  frequency  of  which  has  recently  been 
changed  from  125  cycles  to  60  cycles,  and  with  500-volt,  direct- 
current  apparatus  for  feeding  motor  circuits.  Tlic  output  of  the 
station  in  single-phase  current  is  t,8oo  kw,  and  the  direct-cur- 
rent dynamos  have  a  maximum  capacity  of  300  kw.  Coal  costs 
.abrMit  $3.50  per  ton,  and  gas  sells  at  $1.50  per  thousand  cubic  feet, 
subject  to  a  discount  of  15  cents.  Electricity  is  sold  at  20  cents 
per  kw-liour,  a  charge  also  being  made  for  readiness  to  serve, 
ihc  Dohcrty  system  of  accounting  being  in  vogue. 

Two  years  ago  there  was  not  an  electric  sign  or  a  window  dis- 
play in  all  the  territory  covered  by  the  company ;  to-day  there  are 
in  Ix)ng  Branch  alone  5,000  4-cp  incandescent  lamps  burning  on 
a  flat  rate  of  45  cents  per  lamp  per  month  from  dusk  until  mid- 
night. These  lamps  are  burned  on  a  yearly  contract.  In  addition 
there  are  over  2,000  4-«p  incandescent  lamps  used  in  brand)  stores 
maintained  by  prominent  New  York  concerns.  These  stores  arc 
open  only  six  months  of  the  year.  The  company  also  has  con- 
tracts for  eleven  new  signs  requiring  a  total  of  512  lamps,  which 
were  switched  into  ser\ice  on  the  first  of  June. 

From  November  19,  1904,  to  May  1,  1906,  the  lighting  load  hat 
increased  a  trifle  over  1 19  per  cent,  due  to  the  energy  of  a  new 
commercial  and  advertising  department  headed  by  Mr.  A.  W. 
Houston,  Jr.  New  business  is  sought  by  personal  letters  and  by 
personal  solicitation,  no  printed  literature  being  distributed.  Mr. 
Houston  was  formerly  connected  with  the  Den\'cr  Gas  &  Electric 
Company,  where  he  was  well  schooled  in  new  business-getting 
methods.    He  is  of  the  opinion  that  the  reason  many  so-called 
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FIG.  aa— THE  CASINO  AT  tONC  BtANCU. 

commercial  departmcnu  do  not  obtain  better  results  is  because 
they  arc  composed  almost  entirely  of  solicitors — men  who  are 
without  doubt  good  salesmen  and  who  are  able  to  sell  a  great 
many  electrical  appliances,  but  who  are  totally  unlit  to  represent 
an  electric  light  company.  One  high-class  representative  is  worth 
a  half  doxen  solicitors,  he  claims,  and  nothing  will  lose  the  public 
support  quicker  than  for  a  company  to  send  out  men  not  capable 
of  representing  it  upon  all  questions  which  may  arise  while  they 
are  canvassing  the  public  for  additional  business.  It  is  an  electric 
light  company's  business  to  sell  electricity,  and  to  sell  as  mudi 
of  it  to  as  few  customers  as  possible— that  is,  making  the  sale 
per  meter  8er\'ice  and  per  mile  of  circuit  as  large  as  possible. 
Every  commercial  manager  and  general  manager,  he  says,  should 
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remember  thai  when  tie  s<Mid<  out  a  man  to  represent  the  company 
in  every  detail  to  th«  public,  that  the  public  through  that  man 
judges  of  the  commercial  manager.  Ihc  getieral  man.aRcr,  the 
president  and  the  stockholders.  It  is  through  him  that  the  public 
forms  an  opinion  of  the  electric  light  company,  and  it  is  up  to 
him  to  make  this  opinion  one  of  the  highest.  To  do  this  the 
solicitor  must  be  in  every  sense  a  representative.  Only  by  a 
strict  adherence  to  the  foregoing  does  the  company  account  for 
this  rapid  increase  in  bttsiness  in  a  rural  district. 

The  company's  electric  light  lines  do  not  extend  into  the  older 
residential  section  10  any  very  great  extent.  The  streets  are 
lighted  by  6.6-amp.  ciicloscd  arc  lamps,  uith  opalescent  inner 
and  clear  open-bottom  outer  globes.  There  are  about  300  of  these 
in  circuit  burning  on  an  all-night  basis  at  the  rate  of  $8j  per  year. 
Although  the  company  also  operates  tlie  gas  plant,  neither  gas 
nor  electricity  is  pushed  to  the  detriment  of  the  other.  Gas  is 
pushed  for  industrial  purposes  and  for  fuel.  The  electric  light 
company  only  furnishes  renewals  free ;  service  connections,  signs 
and  wiring  arc  all  charged  for. 

Kig.  >o  is  a  view  of  the  Casino  recently  purchased  by  the  town 
of  l-oiig  Branch  and  opened  for  the  first  time  this  year.  This 
building  is  outlined  by  ssxx>  4-cp  incandescent  lamps,  electricity 
for  lighting  which  is  supplied  by  the  electric  light  company  on 
contract  with  the  town  for  four  months  of  the  year.  This  build- 
ing faces  the  ocean,  and  adjoining  it  is  a  bandstand  also  outlined 
with  electric  lamps  where  concerts  are  to  be  given  during  the 
summer.  The  lamps  are  spaced  seven  inches  apart  so  that  from 
a  distance  the  building  seems  to  be  outlined  in  lines  of  solid  light 
Ocean  Avenue,  the  road  in  front  of  the  Casino,  is  to  have  a  con- 
crete sidewalk  eight  feet  wide  skirting  the  right  side  of  the  road- 
way, which  is  60  ft.  wide;  and  skirting  the  left  side  along  the 
beach  a  boardwalk  20  ft.  wide  is  being  constructed  for  a  distance 
of  one  mile.  Iron  arches  3$  ft.  high  at  the  center  and  extending 
the  width  of  the  boardwalk  are  being  erected  along  this  walk  and 
each  arch  will  be  lighted  by  M  l6-cp  incandescent  lamps.  Three 
arches  arc  spaced  35  ft.  apart,  followed  by  three  spaced  each  50  ft. 
apart;  then  three  35  ft.  apart  and  so  on  the  entire  length  of  the 
walk.  On  the  sidewalk  parallel  to  the  boardwalk  and  on  the  op- 
posite side  of  the  roadway  arc  enclosed  arc  lamps  suspended 
from  ornamental  iron  electric  lamp  posts  spaced  every  75  ft. 
and  extending  the  whole  length  of  Ocean  Avenue.  Work  is  now 
under  way  on  these  improvements,  which  are  expected  to  be  com- 
pleted this  summer. 

The  electric  light  company  has  been  instrumental  in  pushing 
this  work,  and  the  town  h-os  taken  it  up  in  the  hope  of  restoring 
this  section  of  Long  Branch  to  its  former  popularity.  A  few 
ycar«  ago  the  steamboat  pier  to  the  left  of  the  Casino  was  washed 
away  and  never  rebuilt,  so  that  this  section  has  suffered  in  con- 
sequence. The  popularity  of  electric-lighted  boardwalks  elsewhere 
along  the  coast  has  led  the  authorities  of  Long  Branch  to  believe 
that  a  similar  walk  along  the  ocean  front  at  Long  Branch  would 
rehabilitate  the  town  to  its  former  rank  among  summer  resorts, 
Property  has  already  increased  considerably  in  value  in  this  sec- 
tion even  before  the  improvements  are  completed. 

'Ilierc  will  be  no  unsightly  electric  light  poles  and  wires  along 
Ocean  Avenue  and  the  ocean  front  as  is  the  case  with  many  other 
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boardwalks  along  the  coast.  The  incandescent  lamps  on  the 
boardwalk  and  the  arc  lamps  along  Ocean  .\venue  will  all  be  fed 
from  underground  cables.  All  poles  along  the  avenue  have 
already  been  removed  and  the  beach  will  likewise  be  cleared  of 
encumbrances.  There  is  also  a  move  on  foot  fostered  by  the 
elect  nc  light  company  to  put  Nemst  lamps  on  both  sides  of 


Broadway.  This  is  the  principal  street  in  Long  Branch  and 
runs  past  the  Casino  to  the  beach.  The  plan  is  to  use  four- 
glower  Nornst  lamps  and  to  space  them  every  50  ft.  These 
are  to  be  installed  at  the  expense  of  the  merchants  along  the 
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•^treci,  who  will  also  pay  for  the  electricity  to  light  them,  the 
town  already  supplying  arc  lamps  on  this  thoroughfare. 

.•\ll  the  summer  residences  are  supplied  with  electricity  through 
underground  cable.  West  End,  where  these  summer  colonic* 
congregate,  is  brilliantly  lighted  by  4  and  8-cp  incandescent 
lamps,  which  are  used  to  outline  many  of  the  buildings.  A 
number  of  electric  signs  are  also  lighted  in  this  section.  The 
maximum  summer  load  at  Long  Branch  is  three  times  tlie  maxi- 
mum winter  load  at  present,  and  when  all  the  proposed  im- 
provements are  completed  the  summer  load  will  be  considerably 
increased. 

ASBURY  PARK. 

A  little  over  30  years  ago,  what  is  now  .\sbury  Park  and 
Ocean  Grove  was  nothing  but  a  tr.ickless  waste  of  sand  dunes 
and  brier  growth.  The  resorts  which  to-d,iy  occupy  this  charm- 
ing spot  on  the  Atlantic  are  known  throughout  the  length  and 
breadth  of  the  land.  The  population  of  Asbiiry  Park  with  its 
great  hotels,  business  blocks  and  residences  is  increasing  yearly. 
1  he  city  enjoys  the  unique  di.itinrtion  of  being  the  only  coa.st 
resort  in  the  United  States  owning  its  water  frontage,  and  it  is 
fast  becoming  the  greatest  social  center  on  the  Jersey  shore. 
Ocean  Grove  is  so  bound  up  with  stringent  "thou  shalt  nots" 
that  little  or  nothing  in  the  way  of  secular  amusement  is  tol- 
erated. It  is  the  campmccting  ground  of  the  Methodist  Church, 
ard  is  the  largest  of  its  kind  in  the  world. 

The  Atlantic  Coast  Electric  Light  Company  which  lights  As- 
burj'  Park  also  supplies,  Deal.  Allcnhurst,  Loch  Arbour,  Bradley 
Beach,  .■Xvon,  Belmar,  Spring  Lake.  Sea  Girt.  Villa  Park,  West 
Deal,  South  Elberon,  Edgemcre,  Intcrlaken,  West  Avon  and 
Wrst  .\5bury  Park.    The  station  on  Railroad  .Avenue  has  an 
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output  oi  1200  kw  in  single-phase  current,  and  this  is  sold  on 
ycirly  contract  at  20  cents  per  kw-hour,  while  from  May  to 
October  the  rate  is  30  cents  per  kw-hour.  There  is  a  sliding 
discount  of  to  per  cent  up  on  all  bills,  the  discount  varying  with 
the  amount  of  the  bill.  Enclo.sed  arc  lamps  arc  used  to  light 
Ihc  city,  there  being  210  of  these  connected  in  circuit  during  the 
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winter  and  330  in  summer.  The  extra  lamps  in  summer  arc  used 
princi|>a1ly  in  Asbury  Park  and  are  charged  for  at  the  rate  of 
SO  cents  per  night.  Gas  sells  for  $i.so  net  in  .\sbury  Park  and 
environs  and  is  used  considerably  for  fuel  purposes,  although 
there  is  much  of  it  used  for  illumination  and  not  a  little  for  gas 
arcs.  The  trouble  is  that  the  electric  light  company  is  carrying 
all  the  load  that  its  antiquated  station  will  stand,  but  within  a 
year  or  two  an  entirely  new  and  modern  station  with  turbines 
for  prime-movers  will  probably  be  built,  when  the  additional  de- 
mand can  be  supplied.  There  arc  about  2,000  residences  supplied 
with  electricity  during  the  ttionths  of  July  and  August,  while 
for  the  rest  of  the  year  there  arc  hardly  more  than  300  resi- 
dences connected  in  the  entire  territory  served.  These  arfc  so 
scattered,  and  the  circuits  are  so  arranged,  that  all  of  the  latter 
must  be  kept  alive  the  year  round  to  supply  yearly  patrons. 
Tlie  summer  load  is  over  four  times  as  large  as  the  winter  load, 
and  even  at  30  cents  per  kw-hour  the  station  is  overloaded. 
The  city  has  an  isolated  plant  to  supply  the  boardwalk.  Casino 
and  Arcade  buildings,  and  when  special  carnivals  are  held  the 
street  railway  company  helps  10  light  up  the  lakes  and  bridges. 


.Xsbury  Park  is  also  the  scene  of  many  carnival  events  during 
the  last  week  in  August.  These  arc  known  as  Coronation, 
Queen's  Court  Ball,  Masque  Fete,  Baby  Parade  and  Deal  Lake 
Carnival.  All  of  these  take  place  on  successive  days  in  the  or- 
der named,  and  with  the  exception  of  the  Baby  Parade,  which 
is  held  in  the  afternoon,  all  are  evening  events  in  which  decorat- 
ive electric  lighting  plays  an  important  part.  Wesley  Lake,  a 
coast  tributary  dividing  Asbury  Park  from  Ocean  Grove,  is  the 
scene  of  a  beautiful  annual  boat  carnival.  The  lake  is  a  mile 
long  and  at  night  when  illuminated  is  one  of  the  beauty  spots 
of  the  coast.  This  carnival  takes  place  before  the  Camp  Meeting 
in  Ocean  Grove,  and  large  Corinthian  columns  are  arrai>ged 
along  the  banks  of  the  lake  and  these  are  festooned  with  electric 
lamps.  In  the  center  of  the  lake  a  ship  is  placed  and  this  is  out- 
lined with  500  incandescent  lamps.  Deal  Lake  is  a  placid  and 
beautiful  stream  on  the  northern  boundary  of  Asbury  Park,  di- 
viding the  city  from  Allenhurst  and  the  fashionable  report  of 
Deal.  This  is  the  scene  of  a  grand  water  fete  inaugurated  with 
great  success  by  the  Asbury  Park  Carnival  Association.  This 
is  also  illuminated  at  night  by  incandescent  lamps  entwined 


Fig.  34.— Decokative  LiGHriKG  on  0< 

The  distribution  circuits  arc  all  overhead,  the  poie  lines,  being 
for  the  most  part  on  the  alleys  back  of  the  houses  in  the  choice 
residential  sections  and  on  the  public  highways  in  most  of 
Asbury  Park, 

The  city  plant  contains  two  50-kw,  2io-vo\t  direct-current  ma- 
chines, the  output  of  which  is  used  to  light  the  Casino  and  Arcade 
building>.  as  previously  •tated,  the  buildings  being  owned  by  the 
city.  An  additional  unit  will  be  installed  shortly  to  feed  fes- 
tooned incandescent  lamps  strung  from  pole  to  p>o!c  along  the 
boardwalk.  The  3.000  lamps  used  for  this  purpose  last  year 
were  supplied  with  electricity  by  the  electric  light  company. 
The  Ca-Nino  at  the  foot  of  Asbury  Avenue  is  a  building  of  the 
Exposition  type.  It  is  the  place  of  recreation  for  the  thousands 
who  promenade  the  boRrdwalk  at  all  scAons  of  the  year  and  is 
also  a  concert  hall,  being  provided  with  a  stage  of  ample  dimen- 
sion* for  d^matie-  and  operatic  entertainment.  It  is  outlined 
with  lighted  electric  lamps  at  night  numbering  over  3,000.  The 
Fifth  Avenue  .Arcade  is  a  companion  building  to  the  Casino  and 
is  Venetian  in  type.  The  numerous  archways  are  lighted  by 
myriads  of  electric  lamp*  which  give  the  beautiful  structure  at 
night  the  appearance  of  a  blazing  square.  The  Arcade  is  an  open 
auditorium  for  band  concerts,  which  form  the  principal  attrac- 
tion of  the  boardwalk.  Like  the  Casino,  this  building  has  seat- 
ing capacity  for  5.(XX)  people. 


Avenue  Durimg  Cmlstvau  Week. 

around  Corinthian  columns,  and  the  bridges  across  the  lake 
over  which  the  trolley  cars  pass  arc  also  studded  with  incan- 
descent lamps  fed  with  current  furnished  by  the  railway  com- 
pany. 

Ocean  Avenue,  on  which  the  land  carnivals  are  held,  ii 
lighted  on  such  occasions  by  over  5,000  incandescent  lamps  in' 
addition  to  the  arc  lamps.  The  judges'  stand  and  grand  stands 
are  all  decorated  and  entwined  with  garlands,  hidden  behind 
which  are  numerous  incandescent  lamps.  During  the  Masi|ue 
Fete,  masked  marches  are  held  on  Ocean  .\venuc  and  on  the 
boardwalk,  both  of  which  are  transformed  into  promenades  of 
great  brilhancy  and  beauty  by  the  lavish  use  of  electricity. 
Masked  balls  arc  held  in  the  Arcade  and  in  all  the  leading  hos- 
tels, and  in  all  these  places  electricity  is  depended  on  for  the 
decorative  effects.  A  well-lighted  place  of  amusement  on  Wes- 
]ey  Lake  is  Schnitzler's  flying  horses,  Ferris  wheel  and  toWer, 
electricity  for  which  is  supplied  by  an  isolated  plant.  The  use 
of  electric  signs  in  Asbury  Park  is  increasing  rapidly:  but  it 
is  a  curious  fact  that  despite  the  superiority  of  electricity  for 
this  class  of  lighting,  the  largest  sign  in  Asbury  Park  now  being 
erected  on  the  r<x>f  of  the  principal  department  store  will  be 
lighted  by  Humphrey  gas  arcs  in  box  letters  of  galvanized  iron 
and  opalescent  glass.  This  sign  will  be  i.so  ft.  long  and  the  letter* 
five  feet  high. 
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The  Springfield,  Ohio,  Central  Station. 

The  People's  Light,  Heat  &  Power  Compatiy,  of  Springfield, 
Ohio,  has  recently  completed  a  new  Reiicrating  plant  with  the 
intention  of  abandoning  entirely  its  old  equipment.  The  old 
plant  contained  one  iSx^B-in.  Hamilton  simple  Corliss  engine  of 
500  hp  anil  one  i8xjo-in.  Buckeye  engine  of  200  hp.  These  were 
belted  to  a  line  ihaft  86  ft.  long.  This  line  shaft  carried  nine 
clutch  pulleys  and  had  J4  bearings.  From  it  were  belted  two 
150-kw,  1300-voIt.  iJJ-cycle,  monocyclic  generators,  three  125- 
iight  U^l1^h  arc  dynamos,  two  50-lighl  T.  H.  arc  dynamos,  and 
one  30-light  T.  II.  arc  dynamo.  There  was  also  one  soo-volt 
pt>wer  generator.  It  is  of  interest  to  note  that  with  all  these 
generators  revolving  on  open  circuit,  one  of  the  engines  indicated 
78  hp  after  the  engine  friction  losses  had  been  deducted.  The 
boiler  room  contained  three  .TOO-hp  Berry  boilers. 

THE  NEW  POWrjl  STATtON. 

Land  for  the  new  power  station  was  obtained  adjoining  the 
old  .station,  but  more  favorably  situated  as  regards  coal,  as  the 


new  station  has  a  spur  track  from  the  Pennsylvania  Railroad. 
The  general  arrangement  of  the  new  station  is  somewhat  peculiar 
owing  to  the  fact  that  it  was  necessary  to  run  this  spur  track 
diagonally  across  the  engine  room  in  order  to  reach  the  boiler 
room.  The  plant  is  near  the  down-town  district  of  Springfield, 
and  next  winter  hot-water  healing  service  will  be  begun  under 
the  Yaryan  system. 

The  plant  contains  four  350-kw  units  shown  in  Fig.  I.  Each 
consists  of  a  Wcstinghonse  compound  engine  16  and  J7  in.  with 
16-in.  stroke  operating  at  150-lb.  boiler  pressure  and  direct 
connected  to  a  Wcstinghonse  two-phase.  6o-cycle,  2,300-voIl  gen- 
erator. The  exciters  are  25-kw  Wcslinghousc  generators  driven 
by  8x7-in.  simple  Wcstinghouse  engines. 

Fig.  I  was  taken  during  the  process  of  covering  the  exhaust 
steam  main  with  double  standard  thickness  of  magnesia  sec- 
tional covering.  It  will  be  noted  th.it  the  tiangi-s  as  well  as  the 
pipe  lengths  are  being  .so  covered.  The  object  of  covering 
the  exhaust  main  is,  of  course,  to  secure  as  much  exhaust  steam 
as  possible  in  the  hot-water  heater  fur  the  healing  system.  There 
are  lwi>  Smith  \':ii1e  cr>ni|><iniiil  iltijili-x  iMinip»  f<ir  circulating 


the  water  in  the  heating  system.  The  company  expects  to  have 
about  ao,coo  ft.  of  radiation  at  the  beginning  of  the  next  heat- 
ing season. 

Fig.  2  shows  the  boiler  room  and  coalmg  arrangement.  The 
engine  room  floor  is  considerably  higher  than  the  boiler  room 
lloor.  The  coal  cars  come  in  through  the  engine  room  at  its 
floor  level  and  dump  their  loads  of  coal  from  the  elevated  tracks 
in  front  of  the  boilers,  as  shown.  This  track  is  not  permanent 
and  will  be  changed  when  the  old  plant,  which  is  in  the  rear 
of  the  new  one,  can  be  lorn  down.  Then  the  siding  will  come 
in  through  the  old  property  and  only  enter  the  boiler  room. 

.\t  the  time  this  photograph  was  taken  the  coal  storage  room 
in  front  of  the  boilers  was  being  kept  filled  because  of  the  pros- 
1>ects  for  a  coal  strike.  It  is  intended  ordinarily  not  to  fill  this 
space  so  completely  and  to  put  In  coal  scales  and  a  small  flat- 
wheeled  coal  truck  so  that  coal  used  each  day  can  be  weighed 
as  It  is  used.  The  four  boilers  are  of  the  Heine  type  rated 
at  450-hp  each.  The  chimney  of  the  plant  is  150  ft.  high  with 
a  lo-ft.  flue  built  of  Kellogg  radial  brick.  For  heating  feed 
u.iler  there  is  a  Hoppes  exhaust  heater,  and  live  steam  puri- 
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tiers.  The  feed  water  leaves  the  exhaust  steam  heater  at  aoS 
degrees  and  enters  the  live  steam  purifier. 

Over  the  engine  room  there  is  a  Case  jo-ton  hand  crane  with 
6j' j-ft.  span.  This  crane  paid  for  itself  in  the  reduced  price 
given  by  manufacturers  on  m.ichincry  erected  with  tike  crane 
facilities  as  against  the  price  without  crane  facilities. 

i'he  plant  is  to  be  operated  condensing  with  the  circulating 
water  of  the  hot  water  heating  system  to  do  part  of  the  cooling 
during  the  healing  sea'^n.  Cooling  lowers  are  to  be  placed  on 
the  roiif  to  furnish  condenser  cooling  water  during  the  summer. 

SYSTEM  OK  UtSTKIBt'TION. 

The  lighting  feeders  arc  all  single-phase  and  equipped  with 
double-throw  oil  circuit-breaker  switches  by  which  the  feeder 
can  be  thrown  on  to  either  of  the  two  phases.  The  motor  feed- 
ers arc  independent  of  the  lighting  feeders,  two-phase  circuits  be- 
ing run  for  motors.  The  i>Ul  50j-volt  motor  service,  which  is 
limited  in  capacity,  is  10  be  abandoned  and  two-phase  service 
is  to  lie  given  instead.  The  cninpany  owned  several  motors  used 
by  customers  under  the  old  regime,  and  it  was  consequently  easy 
to  in.'ike  the  change  by  purchasing  new  motors.   Before  so  doing. 


J'tr,.  I. — Gekeral  View  of  F..scike  Room. 


,  Google 


June  j.  igo6. 


ELECTRICAL  WORLD. 


II2J 


however,  it  secured  five-year  contracts  in  nearly  every  case. 
New  customer!)  bought  their  own  motors,  a*  is  customary  in 
other  cities.  Motors  of  5  hp  and  under  are  oi  Wagner,  Westing- 
house  and  General  Electric  single-phase  type  and  are  operated 
from  the  lighting  circuits. 

The  street  lightitig  of  the  city  has  just  been  changed  from 
open  direct-current  series  to  the  series  alternating  system.  Wcst- 
inghousc  lamps  arc  used,  hung  on  arc  cut-outs  made  by  the  Phila- 
delphia Electric  &  Manufacturing  Company.  There  arc  333  street 
light!  and  45  other  outside  arc  lamps  un  tlie!>e  circuits,  making 


FIG.   2. — BOILEB  ItOOM. 


a  total  of  400  outside  arc  lamps.  The  change  both  from  direct 
to  alternating  arcs  and  from  ijj-cycle,  1, 300- volt  general  distribu- 
tion to  2,300-volt,  6(>-cycle  distribution,  required  careful  planning 
to  carry  out  without  serious  interruption  to  service.  Commercial 
circuits  were  changed  over  at  the  rate  of  about  one  per  day  so 
that  the  service  was  not  ofT  at  night. 
The  peak  load  last  December  was  500-kw,  including  all  busi- 


nc.  3.— SWITCHBOARD. 


ncss,  the  load  factor  being  high.  The  peak  load  will  run  much 
higher  during  the  summer  as  the  company  lights  two  large 
summer  parks. 

NEKXST  l«\MPS  AND  CAS  COM PETtTtO.V. 

Natural  gas  is  sold  in  Springfield  at  23  cents  per  1,000  cu. 
ft.,  which,  of  course,  makes  it  exceedingly  low  in  cost  when 
n^td  in  mantle  burners.  To  meet  this  competition,  the  Ncrnst 
lamp  has  been  utilized.  There  are  now  about  1,300  Ncrnst  glow- 
ers connected  in  service,  of  which  300  were  recently  connected 
oti  a  contract  calling  for  50  -lix-glowi-r  lamps.  Three  and  four- 
glower  sizes  arc  most  used.   Ncrnst  lamps  are  maintained  by  the 


company,  their  maintenance  requiring  one-half  of  one  man's 
time.  The  cost  of  glower  maintenance  compares  very  favorably 
with  incandescent  lamp  renewal  cost.  Nernst  lamps  during  De- 
cember, January  and  February  last  replaced  53  gas  arcs,  and 
over  one  hundred  gas  burners.    Three  solicitors  were  on  this 
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work,  spring  Grove  Park  is  lighted  with  50  six-glower  lamps 
and  several  hundred  incandescent  lamps. 

VOLTAGE  RECtn-ATION. 

The  voltage  regulation  is  ordinarily  excellent,  as  is  shown 
by  the  low  cost  of  Xemst  lamp  renewals,  and  is  maintained  by 
a  General  Electric  voltage  regulator  connected  in  the  exciter 
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field  circuits.  The  reguliitor  can  be  connected  to  ■  work  with 
both  of  the  exciters.  For  individual  feeder  regulation  there  is 
a  Westinghousc-Stiliwcll  type  hand  regulator  on  each  lighting 
feeder.  A  curve  drawing  recording  voltmeter  is  on  the  switch- 
board, the  records  of  which  show  that  with  the  regul.itor  in  opera- 
tion the  voltage  is  maintained  within  2  per  cent  of  that  for 
which  it  is  adjusted. 

customer's  METERS. 

Meters  arc  principally  Ft.  Wayne  and  Wcstinghouse  types. 
The  company  aims  to  test  these  once  a  j'car,  the  test  being  made 
with  the  meter  in  place  on  the  customer's  premises,  by  using  a 
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a  bank  of  laav*  of  known  votat».    after  •vn-down.  Ai  the  dkUace  fmn  the  power  itation  to  the 
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In  the  past  year  there  baa  betn  an  increase  of  nearly  50  per 

cent  in  the  n timber  of  cnatomers,  aa6  being  added.  Springfield 

had  a  population  in  1900  of  38,253.  The  latter  part  of  June, 
19O&  Ave  solicitors  were  started.    The  growth  was  so  rapid 


or  are  kft  out  ol  tbe  oricbnl  eatimataa.  For  this 
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of  die  itcnia  likdy  to  be  used  on  any  Ardfaianr  job  of  conneet- 

ing  up  a  service  or  installing  arc  lamps. 

Fig.  5  shows  a  4x6-in.  standard  card  used  to  sum  up  the  coat 
of  Nemsl  lamp  maintenance  each  month  Fig.  6  is  a  card  used 
simply  as  an  information  blank  in  reg.ird  to  possible  Kernst  lamp 
customers.  Fig.  7  is  a  customer's  card  kept  in  ^  sL^f-c*. irrl  4x6- 
in.  card  index  Fig.  9  is  a  card  used  as  a  record  of  multiple  al- 
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that  in  Sapttmber  the  adidting  fofoa  was 
ontai  to  Alt  Ibnited  capacity  of  the  old  planL, 
As  Springfield  is  a  good  manufacturing  town,  having  185  fac- 

I'lries,  .ii'.d  .IS  the  cun-.prstiy  i;.  now  prcparpfl  to  nkt  care  of 
Acattercd  power  Lu5illes^,  a  spi-ri.-sl  dTart  is  being  made  to  get 
this  class  of  business,  siiKc  it  will  give  the  Ftc.idv  day  lead,  which 
ii  so  essential  where  hot-water  heating  is  to  be  done.  Tbe 
company  has  had  its  officer  on  the  third  floor  of  a  business 
block,  but  win  move  to  a  good  location  on  one  of  the  principal 
atrccta  whet*  it  ean  have  a  display  room  tn  caanectkm  with  its 
dCoik  It  4eta  aot  strive  to  do  wiiiiv  for 
local  eoBlwetwa  lo  get  what  thajr  caa  of  Ab 
aeeosaiy  it  wiH  do  wiring  at  aaat  flna  10  ft 

The  company  hopes  to  get  btto  tbe  deetrie  ^tn  boalaesa  00 
a  large  scale;  but  little  has  been  done  so  far,  about  thirty  signs 
now  being  connected.  The  idea  is  to  run  separate  sign  cir- 
cuits from  the  secondaries  of  the  transformers  in  the  down- 
town district,  these  sign  circuits  to  be  operated  for  four  hours 
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rc  fauaps.  Fif.  to  la  a  card  uacd  10  bciip  a 
record  of  the  traatfonaers  connected,  giving  their  location  dale 

of  installation,  customen  connected  and  connected  load. 

At  a  sjic'-i  il  meeting  of  the  Board  of  Directors  of  the  com- 
pany the  following  method  for  handling  the  contract  department 
was  adopted.  As  the  unsold  peak  capacity  w.is  400  kw,  it  nas 
thought  best  to  push  the  contract  business  extensively  and  rapid- 
ly and  especially  to  disp'ace  gas  arcs  and  gas  engines.  The  com- 
pany for  a  nominal  consideration  placed  the  contract  dqurtment 
directly  under  the  Nernst  Laaqt  Coaapasqr,  irfricli  in  turn  has 
secured  competent  lighting,  power  and  sign  ea^aits,  and  devised 
a  good  advertislnc  fampafga,  Tbe  result  hat  from  tatltfactoiy. 
aad  from  present  indieatioat  it  wOl  ttaSf  be  a  dMMt  tinw  uitil 
the  present  capacity  is  aold. 

The  cnnip.iny  is  under  the  general  managcmer.t  of  Mr.  Chjries 
S.  Kay  with  Mr.  Charles  S.  Johann  as  general  superintendent 
and  chief  engineer.  The  design  of  the  new  plant  and  0(  all  tht 
recent  changes  have  been  in  charge  of  Mr.  Johano. 
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Oil-Engine  Driven  Electric  Lighting  Plant  at 
Camden,  N.  Y. 


By  H.  B.  Swtrr. 

A MUNICIPAL  electric  lighting  plant  which  was  recently 
put  in  operation  at  Camden,  N.  Y.,  is  of  considerable  in- 
terest on  account  of  the  motive  power  there  employed. 
Camden  is  a  Tillage  of  2,500  population,  in  the  central  part  of 
the  State,  and  owing  to  numerous  manufacturing  establishments 
is  a  prosperous  and  growing  municipality. 

When  the  vote  was  taken  which  authorized  the  establishment 
of  a  municipal  lighting  system,  public  sentiment  was  in  favor 
of  water  as  a  motive  power,  provided  a  proper  site  could  be 
obtained.  When  surveys  and  measurements  were  taken  along 
the  available  streams  in  the  vicinity,  only  one  site  was  found 
which  was  worthy  of  consideration,  and  this  site  was  far  from 
ideal,  on  account  of  the  low  possible  head  and  the  indications 
of  high  flood  water. 

While  the  question  of  motive  power  was  under  consideration, 
the  attention  of  the  commissioners  having  the  matter  in  charge 
was  called  to  an  internal  combustion  engine,  using  a  low-grade 
distillate  of  petroleum,  as  fuel,  for  which  remarkable  economies 
were  claimed.  Several  plants  in  which  this  engine  had  been  in 
use  for  a  considerable  time,  were  examined,  and  a  test  made  on 
one  of  them  confirmed  the  claims  of  the  makers,  and  this  tj-pe 
of  engine  was  finally  adopted. 

The  design  of  the  plant  provided  for  the  installation  of  two 
units,  each  unit  consisting  of  one  170-hp  engine  running  at  200 
r.p.in.  direct-connected  to  a  130-kw,  two-phase  altemating-cur- 


n)ent  does  not  differ  from  that  usually  employed  in  modem  prac- 
tice in  plants  providing  a  general  service  for  arc  and  incandescent 
lamps  and  motors,  the  chief  interest  in  the  plant,  centering  in  the 
prime-mover. 

The  engine  is  a  three-cylinder,  internal  combustion  machine, 
operating  upon  the  four-cycle  principle,  the  cylinders  being 
water-cooled  by  water  supplied  from  the  village  water  mains. 
An  air  compressor  run  in  connection  with  the  engine  is  used 
to  deliver  the  fuel  in  the  form  of  a  spray  into  the  engine  cylin- 
ders, and  to  store  air  under  pressure  in  several  steel  air  bottles 
.for  starting  the  engine.  The  air  for  fuel  injection  is  carried  to 
mingling  chambers  located  on  the  sides  of  the  cylinders,  to  which 
chambers  the  fuel  oil  is  also  led  previous  to  its  injection  into 
the  cylinders. 

An  oil  storage  tank  of  7,500  gal.  capacity  is  buried  outside  of 
the  power  house  walls,  and  oil  is  fed  from  this  tank  through  a 
rotary  hand  pump  to  a  25-gal.  auxiliary  tank  carried  on  a  bracket 
on  the  power  house  wall.  From  the  small  tank  the  fuel  oil  flows 
by  gravity  to  each  of  three  small  plunger  pumps  on  the  engine, 
each  pump  delivering  to  a  single  cylinder  through  the  mingling 
chamber,  and  all  pumps  being  controlled  by  the  governor  mech- 
anism. The  operation  of  a  single  piston  through  one  complete 
cycle,  four  strokes,  is  briefly  as  follows; 

First  (inspiration  stroke).  The  piston  being  in  the  upper  end 
of  the  cylinder,  moves  to  the  bottom,  drawing  in  a  full  cylinder 
of  air  through  the  admission  air  valve,  this  air  being  under 
atmospheric  pressure. 

Second  (compression  stroke).  The  admission  air  valve  is  closed 
and  the  piston  moves  from  the  bottom  of  the  cylinder  to  the 
top,  compressing  the  air  drawn  in  at  the  previous  stroke  to  a 


Fig.  I.— Oil  Engine  Generating  Plant. 


rent  generator.  Two  single-phase,  2,200-volt  circuits  supply  the 
primary  of  the  incandescent  lighting  transformers,  while  the 
street  arc  lamps  are  supplied  by  a  6.6-amp.,  constant-current 
obtained  by  means  of  a  constant-current  transformer.  The 
switchboard  carries  feeder  regulators  and  watt-hour  meters,  in 
each  of  the  incandescent  lighting  circuits  and  a  watt-hour  meter 
in  the  primary  circuit  of  the  arc  transformer  registers  the  energy 
consumed  in  the  street  lighting  system.    The  electrical  equip- 


pressure  of  about  500  lb.  per  sq.  in.  The  heat  due  to  compression 
to  this  amount  is  suflicient  to  ignite  any  of  the  petroleum  products, 
and  just  before  the  piston  reaches  the  end  of  its  upward  stroke 
the  needle  valve  controlling  the  admission  of  fuel  is  opened, 
allowing  all  of  the  fuel  in  the  mingling  chamber  to  be  injected 
into  the  cylinder.  Upon  the  opening  of  the  needle  valve  the  fuel 
is  delivered  into  the  cylinder  by  reason  of  the  excess  of  the  com- 
pressor pressure  over  that  due  to  compression  in  the  cylinder 
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of  the  enijine.  Tlie  combustion  of  fiul  t.iki  sl  ue  clurmg  a  period 
equal  to  abciiit  lo  p«r  cent  of  the  downward  stroke  of  the  pistoOt 
■ad  the  shock  of  the  power  stroke  is,  therefore,  mtich  less  severe 
than  that  which  oblftins  in  aiqr  form  of  explosion  eagiat. 
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powrr  house  uhile  FIgi.  a  and  3  skow  the  genenl  anangtintnt 

of  the  machinery, 

Theenghie  in  thib  ^Unt  was  furnished  by  the  American  Diesel 
Engine  Conveiv;  of  "  Broadwajr,  New  York  City,  and  the  elco- 


Flos,  a  AMB  3^TtUMmMB  am>  Luiiiiuuiiihm.  Sicnon  or  Powm  Hbusi. 


trical  apparatus  was  futnislMd  tgr  the  Wesliwghonse  Elaeirk  k 
Monufacturinf  Coapaiiy. 


Gas-Engine  Central  Station  at  Winchester,  Ind. 


The  central  station  at  Winchester,  Ind  ,  owned  by  the  Citizeoi' 
Water  ft  Light  Company,  is  operated  eiitir«|y  bgr  Westinghotise 
gu  engines  supplied  with  natural  gai.  These  fsa  astftnes  have 
now  been  in  service  aboot  yean,  so  that  their  btbaNior  as 
primeHnnvcrs  to  a  centnl  station  can  be  UMf  judged.  Theie 
are  two  of  these  engines,  each  of  tas  hp,  and  of  Hbe  three^Iinder 
upright  type.  One  is  direct-connected  to  tWO  direct-current,  220- 
volt  generators  of  40  kw  e^ch  The  other  is  belted  to  a  120-kw, 
do^jxle,  l.ioo-volt,  sinttlf  [ihw-r  .ilK-rnatiir. 

The  maiilteiiancc  of  the  rutiir.e  has  bi->-ti  o.,ii..i,!,rc(1  one 
of  the  bugbears  in  connection  «i:h  its  u*e,  so  that  tlic  icMiIt.": 
in  Winchester  arc  interesting.  Mr.  Carl  R.  Semans,  manager 
of  the  compaqy,  aaya  that  the  repairs  on  these  engines  have  net 
exceeded  an  average  <rf  $i9a  per  year  for  two  engines  dnrhig 
their  We.  This,  however,  does  not  fatdude  oa«  aeddent^  namdK 
the  breaking  of  a  crank  ahaf^  which  of  eotttsa  was  a  large  itaas 
of  expense.  It  is  hardty  to  be  oonsidercd  as  chargeable  eape> 
cially  to  the.  gas  engines,  as  it  is  something  diat  might  occur  on 
any  engine,  although  of  course  more  likely  to  occur  on  a  gat 
engine  than  on  .1  sic.im  enKiisc.  The  charge  is  ignited  in  these 
engines  by  nieaii5  of  a  toiuh  sp^irk.  Most  of  the  trouble  ex- 
perienced with  them  i'*  in  coiKifCiion  willi  ;he  ignition.  The 
points  become  blackened  and  the  coating  which  forms  in  the 
igniter  causes  short-circuits  in  the  ^K■ttl.  The  gas  engines  have 
given  suffident  satisfaction  so  that  Mr.  Scnans  wooM  put  in 
gas  enghica  and  a  pwdneer  outfit  rather  than  atatnt  eagioaa  it 
building  a  plant  out  of  the  natural  gas  district  Although  tto 
present  dectric  lighting  service  is  only  during  the  hours  of  datfc* 
ne<.s  he  thinks  that  the  company  could  probably  give  22  or  23- 
liour  service  with  the  present  engine,  although  a  shut-down  of 
an  hour  or  two  would  l>c  ncic5«.ary  each  day  to  permit  the 
cleaning  and  inspection  of  certain  parts  of  the  gas  engines.  Tht 
most  expensive  part  of  gas  enRnie  maintenance  is  renewing  the 
exhaust  valves,  which  cost  $15  each.  A  lathe  is  kept  in  the 
phnt  for  dressing  down  these  valves. 

aaO-VOlT  LAMP  EXPEKIENCE. 

The  direct-current  three-wire  .system  of  distribution  used  in 
the  down- town  district  has  220  volts  between  the  neutral  and 
outer  wires  and  440  volts  between  the  outers.   The  compan/t 


Third  (power  stroke).  The  piston  descends  from  the  upper 
nd  of  the  cylinder  for  a  distance  equal  to  10  per  cent  of  its 
1;  the  fnel  supply  is  then  shut  off  and  the  power  for  the 
portion  of  the  stroke  oomei  from  the  expansmn  of 
thebotgaaes. 

VUwA  (exhanit  atrohe}.  The  piston  heing  at  the  bottom  of 
die  stroibe,  die  exhaust  valve  is  opened  and  in  the  return  of  the 
piston  to  the  upper  end  of  the  cylinder  the  gases  of  combnstioa 
are  ejected.  The  exhaust  valve  is  then  closed  and  the  cycle  has 
been  completed 

Governing  is  effected  by  a  small  fly-ball  governor,  which  reg- 
ulates the  Ivngtli  of  time  diirir-.R  which  by-passes  on  the  fuel  feed 
pumps  remain  closed.  During  the  closed  period  of  these  by- 
passes each  pump  forces  fuel  into  its  respective  mingling  cham- 
her,  from  which  it  is  injected  into  the  engine  cylinder.  Staitiag 
is  effected  uaiply  and  «uid4r  and  the  speed  fegulatioa  is  fnl^ 
OP  to  that  of  high-speed  eng^  of  other  lypca.  The  M  eooi- 
bustion  is  very  complete,  as  is  shown  by  exhaust  gases  which 
are  absolutely  colorless  within  the  full-load  rating  of  the  engine 
A  piece  of  damp  white  blotting  paper  held  over  the  exhaust  pipe 
for  fifteen  tniriilcs  >hows  only  .slight  tracer  r.f  discoloration. 

The  aiccplance  tests  conducted  up<in  tlir  engine  after  one 
month  of  service  showed  the  fo  lowii^g  r<  s;i;ts  in  fuel  consump- 
tion per  kw-hour  at  the  switchboard,  the  corresponding  costs 
bafaig  bued  vfon  the  delivered  pike  of  the  fud  oil  now  to  we. 

M  t«Mt,  .164  til.  per  kw-kour.  com  ,..f.oa5S  per  kw4wv. 

J»   '*     .III      "  "       "  0040  "  " 

H    "     .101       "  "        •■  ooj6    "  " 

Full  "  •'  "        *■  0036   "  " 

The  above  fuel  consumption  and  costs  ixKlude  all  loss^  up  to 
the  point  of  delivery  of  the  energy  to  the  outside  lines.  Allow- 
ing the  conservative  figure  of  10  per  ecnt  for  elcetrical  loeaes 
and  duuging  to  a  hp-hour  basis,  die  engfaie  should  be  diargcd 
iwitb  tfle  following  fuel  consumption  and  costs  per  hp-hour: 

M  lotd,    .11  (al.  per  hp  hour.  coil  S.0039  per  bp-bour. 

K     "       •«'«         "  "  "  ...........  .OOJJ     "  " 

W    ■'     .068      "  -       -  0014  " 

The  daily  operation  of  the  plant  confirms  the  figures  of  fuel 
consumption,  given  above,  the  average  fuel  cost  f>rr  a  lo-hour  run 
with  "3  arc  lamps  for  a  connected  load  of  2.000  incandescent 
lamps,  being  less  than  $.'.50. 

The  neatness  and  compiictncss  of  a  plant  of  this  character  is 
a  SirHltog  fiature  to  one  familiar  with  the  conditions  prevailing 
in  the  average  small  plant.  It  has  been  said  that  the  fud  is  car- 
ried upon  the  "mantle  piece."  and  the  rematfc  applies  to  the 
cleanly  conditions  prevailing.  Fig.  1  shows  the  interior  of  the 
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experience  with  230-volt  lamps  has  not  been  satisfacton-.  No 
make  of  lamp  has  yet  been  found  entirely  free  of  the  fault  of 
short-circuiting  in  the  lamp  itself  near  the  leading-tn  wires. 
Such  short  circuits  are  extremely  annoying  because  whenever 
they  occur  they  blow  the  fii'^c  on  the  circuit  supplying  the  lamp. 
AH  the  principal  makes  of  lamps  have  been  tried  with  the  hope 
of  finding  one  which  did  rot  have  this  peculiarity.  Another 
drawback  to  the        of  210  volts  is  ilhistr.ited  bv  the  fact  that 


operating  ecoromies  have  been  made  ui:der  Mr.  Carson's  direc- 
tion. The  station  was  giving  day  and  night  .service  and  about 
21  hours  per  day  was  operated  with  a  I4x3(>-in.  Corliss  engine 
which  was  much  underloaded  and  had  leaky  valves  and  pistons. 
.\  smaller  new  Corliss  engine,  iix24-in.,  was  installed,  and  the 
old  large  engine  was  overhauled  and  put  in  good  shape.  The 
small  Corliss  engine  is  now  run  20  hours  out  of  the  24.  leaving 
ihe  peak  load  for  the  larger  engine.    By  making  thc>e  changes 


Gas  Engine  Station  at  Wincuesteh,  Ind. 


there  arc  no  arc  lamps  in  the  down-town  district  because  of  the 
unsatisfactory  light  given  by  arc  lamps  for  220-volt  circuits, 
with  their  long,  unsteady  violet  arc. 

The  company  operates  both  the  electric  light  and  water  works 
system.  A  view  of  the  station  is  shown  in  Fig.  I.  The  water 
works  pumps  in  the  background  are  driven  by  Nash  gas  engines. 
The  plant  is  located  at  the  edge  of  town  and  some  heavy  direct- 
current  feeders  run  from  the  station  to  the  busir.ess  square. 

Gasoline  vapor  lamps  have  made  s->mc  inroads  in  the  com- 
mercial business,  about  half  a  dozen  of  customers  having  been 
lost  to  gasoline  plants  around  the  business  square.  This  is  prob- 
ably due  in  part  to  the  uns.itisfactory  results  obtained  with  220- 
vo!t  arc  lamps.  No  attempt  has  been  made  to  introduce  lio-volt 
arc  lamps,  two  in  scries. 

The  company  has  both  flat-rate  and  meter  customers.  The  flat 
rate  is  75  cents  per  month  for  one  i6-cp  lamp.  $1  per  month  for 
two  j6-cp  Limps.  $1.40  for  three  and  $1.80  for  four.  For 
each  additional  lamp  over  four,  the  rate  is  30  cents.  Lamps 
under  16  cp  are  supplied  at  proportionate  rates,  except  that  ao 
per  cent  is  added  to  compciis.itc  for  the  lower  efficiency  of  the 
lower  candlc-p<iwcr  lamps. 

The  meter  rate  is  10  cents  per.  kw-hour.  For  bills  of  from 
$3  to  $10  per  month  there  i<  5  per  cent  discount ;  from  $10  to 
$20,  10  per  cent  discount.  For  every  $10  increase  in  bill  up  to 
S90  there  is  an  increase  of  5  per  cent  in  disc  )unt,  which  makes 
the  discount  50  per  cent  for  hills  over  $^  per  month. 


Reducing  Operating  Expenses  at  Washington, 

Iowa. 

The  Iowa  Gas  &  Electric  Company,  of  which  Mr.  George 
S.  Carson,  of  Iowa  CTty  is  president,  recently  purchased  the 
electric  light  plant  at  Washington,  Iowa,  and  some  important 


and  by  cleaning  boiler  flues  and  looking  after  some  other  details, 
a  reduction  of  40  per  cent  in  the  coal  bill  was  made. 


Some  Points  in  Illumination. 


By  Cole  Tay. 

M.\NY  wiring  contractors  and  architects  have  very  little 
ide.i  of  the  proper  proportioning  and  placing  of  lamps. 
As  a  rule  in  lighting  by  electricity  a  certain  number 
of  watts  per  square  foot  is  used  to  determine  the  number  of 
lamps  re<iuired  for  brilliant,  ordinary  and  general  lighting  re- 
spectively, while  with  gas  one  or  several  chandeliers  and  wall 
brackets  arc  placed  architecturally  without  due  regard  for  the 
results  to  be  obtained.  In  order  satisfactorily  to  study  the  sub- 
ject the  effect  of  light  on  the  htmtan  eye  should  first  be  consid- 
ered. Daylight  is  the  natural  condition  for  the  eye's  use.  In 
this  it  is  noted  that  on  cloudy  days  the  eye  is  fatigued  less  and 
the  details  of  objects  arc  more  distinct  than  on  bright  days.  It 
it  is  also  noted  that  objects  in  the  opposite  direction  from  the 
sun  are  most  clearly  seen,  while  as  the  range  of  vision  ap- 
proaches the  sun  this  distinctness  is  gradually  lost  until  when 
looking  directly  toward  it  the  object  only  appears  in  outline. 
It  is  further  noted  that  the  eye  is  less  satisfied  in  a  place  where 
there  are  bright  lights  and  shadows  than  when  the  view  is  uni- 
fonnly  illumined,  whether  the  light  be  intense  or  otherwise.  It 
is  seen,  therefore,  that  the  characteristics  of  daylight  are  per- 
fect diffusion,  absence  of  strong  shadows  and  reflections  and  the 
location  of  the  source  of  light  without  the  ordinary  range  of 
vision. 

.Vpplyiiig  these  observations  to  the  indoor  lighting  problem 
the  following  points  will  be  gathered:  First,  that  the  lamps 
should  l)e  smal^  units  uniformly  distributed,  for  the  eye  .idjusts 
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itself  to  the  strongest  light  in  the  range  of  visloti,  and  objects 
reflecting  a  smaller  amount  appear  to  be  less  illwnitwted  than 
U  Ibe  eoiiK  Site  wen  kn  iotenM;  tat  tmiformly  distributed. 
Thareion^  faa  ana  awl  ataetrie  area  ana  not  auitaUe  irliere  detail 
it  rcqinred.  PM  the  ares  in  the  nurkcti  wardtouae  or  large 
high-studded  room  having  few  obstructions  to  cast  shadows 
and  use  the  small  units  for  drug  stores,  book  stores,  rooms 
having  show  casc^.  libraries,  c'c.  Again,  the  multiplicity  of 
small  uniu  makes  the  shadows  less  sharp,  both  because  the 
sources  are  less  inteaae  and  became  Oa  Aadom  ol  one  lamp  li 
Ugbled  by  tfaa  other. 
The  taop  should  be  placed  high,  for  the  hrtcniHjr  on  a  SifiM 
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EKCLOSES  ARC. 

aurface  is  inversely  proportional  to  the  square  of  the  distawce 
of  the  source  from  that  nrface,  and  tfoe  dUferenee  between  the 
vertical  and  slant  rays  is  less  as  this  distance  is  tncreaacd>  whidi 

adds  to  the  uniformity.  Thus,  considering  a  light  of  nniforra 
spherical  candle-power  6  ft.  above  a  surface,  the  slant  distance 
at  a  point  6  ft.  from  the  first  is  about  8;  j  ft.  and  the  intensity 
directly  beneath  the  light  is  to  that  at  the  second  point  as  73 
ia  to  36k  or  nearly  double;  while  i(  the  light  be  raised  to  a 
height  of  10  ft.  the  hitenaities  at  the  pobiia  fo  question  are  as 
13S  to  NOb  or  only  lyi.  The  hitenahy  curvea  at  different  dia- 
hwn  the  lamp  as  .shown  in  Figs,  t  tad  9  fllaatnte  ttia 
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point.  Again,  the  lamps  bdng  dwve  the  range  of  vision,  the 
eye  receiving  the  reflected  rays  from  its  work  is  not  pierced 
from  the  side  by  direct  rays.  When  this  condition  is  not  ob- 
l.iintd  the  eye  suffers  extremely  from  the  u:ni;i1ur:il  ^-cain 
The  church  and  public  halls  are  very  common  inst.inces  where 
this  rule  is  violated.  The  eye  in  looking  at  the  speaker  ii 
obliged  to  receive  the  rays  of  intervening  buQps.  The  lids  swell 
10  prolcet  die  eye  and  die  retnlt  l«  a  dfowanwss  too  often  at- 
tributed to  the  dullness  of  the  tpedgir  or  to  lack  of  ventilation 
The  discerning  theatre  manager  takes  advantage  of  this  fact 


by  concealing  the  lights  or  by  turini  g  down  those 
visible  when  the  attention  is  desired  on  the  stage. 

When  it  is  inpoarible  to  place  the  lights  high  the 
either  electricity  or  gaa  ahould  be  diffuaed  by  aome  mt 
as  a  gronnd-glass  globe:  The  loia  in  caodie-pawer  hi 
ting  the  light  m-iy  not  be  so  much  as  might  at  first  be  imagined, 
since  the  total  candle-power  01  the  lamp  is  its  intensity  multiplied 
by  the  superficial  area  of  the  incandescent  surface.  Thus,  the 
great  intensity  of  the  arc  of  a  naked  arc  lamp  is  multiplied  by  a 
very  small  superficial  area,  while  when  enclosed  in  a  tL^oht  'ufi- 
eiently  tnaaiaGcat  jMt  to  bide  the  ar^  the  leu  intensity  is 
ondtiplied  by  dw  otmal  anrfaea  ol  4*  floba.  In 
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the  entrance  of  iglenae  taya  into  the  eye  it  should  be  noted  tbu 
raya  reflected  by  a  brii^  wrfiKe  have  tbia  aame  cffiaeL  As  an 
extreme  case  it  has  happened  that  the  reflected  rays  iron  tin 
pencil  writing  of  a  clerk  whose  work  was  placed  directly  !»- 

tween  himself  and  an  arc  lamp  diuscd  such  irritation  of  t!if 
eye  that  the  services  of  an  optician  were  necessary;  tbe  *bot 
trouble  could  have  been  obviated  by  simply  moving  the  work  lO 
one  side  of  the  direct  line  between  the  derk  and  the  Ump* 
wlKfl^  of  cooia^  the  refleeled  raya  pnaied  in  a  Afferent  dinctioB. 

A  anifomw  w«il<^btribntcd  tight  of  a  given  amount  gi>tf 
clearer  detail  and  consequently  appears  to  give  more  light  than 
a  greater  .-imount  supplied  by  large  concentrated  units.  This  a 
due  to  the  tendency  of  the  eye,  above  referred  to,  to  adjus;  U«it 
to  the  strongest  light  offered. 

Having  considered  these  three  fundamental  charactenstici.  six 
problem  is  aimply  to  adapt  them  to  die  ooodiliona  of  the  non 
in  question  and  then  choose  tbe  anHMUt  of  tight  that  wiD  |i«t 
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no.  4<— iiLUMiNATioN  cuavEs  or  coNTiNi  ous-cuaamt,  6.^ 

AMP.,  SE^JES-OPEN  AkC. 

Oe  iaieiuity  required.  The  measure  of  intensity  is  tbe  ta^ 

candle  or  candlc-foot.  which  is  the  intensity  of  light  gtvwi 
a  standard  candle  at  the  distance  of  one  foot    Thus.  > 
incandescent  lamp  gives  16  foot-candles  at  a  distance 
foot;  or  since  this  intensity  varies  inversely  as  the  sqiurr  A 
the  distance,  it  gives  4  candle-feei  at  a  distance  of  2  feet  .'r 
candle-foot  at  a  distance  of  4  ft  The  seleetion  of  the  rapu^ 
feot-candles  it  detennfaied  by  tlie  proposed  nse  of  the  mea 
the  color  and  condition  of  the  walls  and  ceilings  as  well  si  1* 
height  of  the  ceiling.  The  intenaity  necesaar;'  for  good  ill 
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tiuii  varies  from  J-i  foot-candle  for  general  lighting  of  public 
halls,  etc,  a  for  (tores  ditplajring  (omit  io  detail,  i  to  for 
1>right  iUumiiutiaB  of  ballraoms,  etc,  ud  s  to  ^  lor  mdhf 
and  desk  lampii 

The  seleclioo  of  llw  ptopcr  nait  ii  also  fovcncd  by  eolor 
ami  character  of  tibe  walb  tuS  callings  and  the  anomit  of  iaaer- 
mption  caused  Iqr  fanittim  and  otker  objects.  -  The  valtie  of 
the  li^l  used  can  be  grcatijr  iiKreased  by  introducing  good 
reflecting  surfaces.  Darlc  colors  in  wall  and  ceiling  tints  and 
finish  of  woodwork,  draperies  and  broken  surfaces  like  book- 
cases and  sheives,  reflect  but  little,  while  a  glossy  white  paint 
increases  the  available  light,  85  per  cent  being  reflecttd.  Thus, 
in  a  room  devoid  of  furniture  with  fresh  white  enamel  paint  on" 
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irails  and  ceilings,  the  available  liglit  is  five  times  that  of  the 
aoBKe.  This  docs  not  mean,  of  coaiae,  that  the  total 
of  Hgfat  codlted  is  faictaaaed.  hoi  fhat  the  past  wUdi 
wise  he  ahsothed  hr  Ike  aoo-iaihclfaif  sniCHas  ia 

Aa  white  paint  and  ii  anflaUe  fbr  use  in  eonftmeBon  with 
the  direct  rays.  On  the  other  hand,  if  the  walh  arr  hung  with 
Mack  vehrat  only  1.009  times  the  original  light  can  be  utilized. 


creased,  or  better,  the  light  of  the  next  lamp  may  be  made  to 
refaiforce  the  llcst  bgr  regulating  Ita  distaaoe.  Althongh  this  dts> 
taaoe  cannot  ha  wdl  calenialed  accurately^  tha  fcHowiBC  1 
win  aU  flw  iaitaMts  Suppose  0.8  foot^^aodla  the 
to  be  furnished  bgr  (he  l!fst  lamp,  whidi  Is  tdtcfi  as  an  end  000 
in  one  row,  siuj  0,4  to  be  furnished  by  the  ne.xt  adjacent  lamp. 
If  there  is  but  one  row.  tlicr:  th.c  height  will  t>c  found  by  using 
the  n  8  f  i'i'  candle  frort:  cnc  lamp  as  above.  The  distance  to 
the  next  lamp  will  he  the  square  root  of  the  diflference  of  the 
candle-power  of  the  lamp  divided  by  0.4  foot-candle  and  the 
square  of  the  height  first  found.  TaUnf  convenient  figures  for 
SDustntiaQ,  If  the  desired  intensity  he  t.n  foot-candles.  Hm 
height  of  a  lamp  giving  16  spherical  cp  will  be  V  i6~^o.8  =:  Vao 
=  abotit  4ii  ft,  and  the  distance  apart  of  the  lamps  will  be 
V  16  -i-  0.4  —  ao  ss  V40  —  ;o  =  about  ft.  again.  Then  the 
two  lamps  together  will  give  an  intensity  of  1.2  foot-candles. 
If  this  were  not  an  end  lamp  there  would  be  two  aiding  lamps, 
each  giving  jj  ot  1.2  foot-candlea  and  the  distance  apart  woaM 
be  Vt6  o.a  —  no  ss  V8d  —  ao  ss  about  7H-  If  there  were 
three  rows  placed  opposite  each  other— that  is,  not  staggered — 
there  would  be  four  aiding  lamps  giving  1/13  of  i.a  foot-candles, 
and  the  distance  would  beVi6-=-o.t  —  2o=V  160  —  ao,  say 
la  ft  This  is  assuming  that  tttc  1,-imps  have  a  uniform  intewty 
at  the  angles  covered.  This  is  nut  true  of  any  partiailar  load 
of  lamp  or  in  different  makes  of  the  same  kind  of  laov^ 

A  graphical  lllustntion  of  reinforecoNBt  of  lamps  is  diown  in 
Fig.  6^  where  by  placing  two  lights  13  ft.  apart  almost  uniform 
intensity  is  obtained.  The  rated  candle-power  of  any  lamp  is  the 
spherical  or  hriiii spherical  caniilt-  power,  the  firs!  being  the  average 
nf  .iboitt  readings  of  the  photometer  taken  at  different  angles 
throtixh  a  complete  circle,  the  second  the  same  readings  taken 
through  a  semi-circle  Where  the  intensity  varies  greatly  as  in 
an  arc  lamp,  a  curv.:  1  f  the  candle-power  of  the  lamp  at  different 
angles  should  first  be  made  in  which  the  vertical  and  horisootal 
scales  should  he  hi  ftel,  as  fat  the  flbncsatinns.  Hivinv  dnwn  tUa 
iar  MM  lanipk  k  ii^  ''f  ctHsrac^  cood  far  w  nunbcr  of  f^rtnia 
eases.  Then  hi  the  above  illnstratiop  the  candle-power  hi  the  par- 
ticular  direction  la  used  sod  the  calcniations  made  as  before.  As 
it  is  evidently  {mpoariMe  to  obtain  abnolate  uniformity  of  distribu- 
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no.  7.-^Li,vMniAnoM  curves  of  50-cp 


.As  an  extreme  case  if  the  walls  and  ceilings  were  covered  with 
French  plate  mirrors  ao  times  the  light  ohteined  hx  the  original 

•conditions  would  be  available.   Between  these  linrits  time  is  a 

wide  range  for  the  exercise  of  judgment. 

Having  chosen  the  intensity,  the  height  of  the  lamp  is  deter- 
mined by  dividing  the  candle  tiowcr  of  the  lamp  by  the  foot- 
car.ttlr*  required  and  t.ikirg  the  -square  root  of  the  re^■.:)l  '[  liis 
'j;iv,es  US  the  height  above  the  surfaces  to  be  lighted,  which  are 
the  COUn>eta>  taUcSi  gtrads  displayed,  etc.  If  this  brings  the  lamps 
300  loWt  a  larger  unit  must  be  used,  the  number  of  lamps  in- 


tion,  tite  above  caknlatiaas  may  be 


roughly  and  arc  not 


When  the  walls  are  practically  non-reflecting,  the  distance  of  the 
first  tamp  from  them  will  be  given  by  the  lint  example  above. 

Wh-.ii-  tlic  rcf^.-ct;o!;  :i  g-'od,  the  total  amount  may  be  taken 
cqu.ii  1 J  sh.it  ui  a  lamp  and  the  distance  will  be  equal  to  that  be- 
luiMMi  iwii  lamps  when  there  is  but  one  row.  ()t  course,  m 
practice  the  lamps  sometimes  cannot  be  placed  .symmetrically  and 
the  distance  apart  will  not  often  fit  the  dimensions  of  the  room. 
In  that  case,  having  detennined  the  theoretical  distance  apart 
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as  above,  the  watts  per  square  foot  can  be  determined  by  divid- 
ing the  candte-pcwer  of  the  lamp  used  by  the  area  lighted.  Take 
the  above  case  where  there  arc  three  rows  12  ft.  apart,  the  area 
allotted  to  ot>e  lamp  would  be  apprcximately  li  it.  square,  or 
144  sq.  ft. ;  and  allowing  30  watts  per  lamp  there  would  be  '/i 
watt  per  sq.  ft.  In  the  case  of  a  single  row,  the  area  allotted 
each  lamp  would  be  7^  ft.  square,  say  58  sq.  ft.,  and  the  watts 
per  sq.  ft.  would  be  50  -f-  58,  or  g/io.  Now  dividing  the  area 
of  the  room  in  question  by  the  watts  per  square  foot  gives  us  the 
number  of  lamps  required  for  the  room.  It  will  be  seen  by  Fig. 
3  that  the  staggered  lamps  produce  more  uniform  illumination 
than  those  placed  opposite.  It  is  often  impossible  to  stagger  the 
rows  without  destroying  the  symmetry,  but  when  there  are  three 
or  more  rows  they  may  always  be  staggered. 

In  window  lighting  two  objects  are  desired.  First,  to  attract 
customers  from  a  distance  by  the  blaze  of  light  in  the  windows 
as  a  whole  and  second  to  display  goods  in  detail  to  a  person  near 
the  window.  The  first  condition  is  obtained  by  exposing  the 
lamps  in  such  a  way  as  to  tight  the  whole  glass  area,  the  second 
by  concealing  them  as  much  as  possible  and  depending  on  the 
light  reflected  from  the  goods  only.  The  character  of  the  goods 
displayed  dctcmiincs  whether  the  first  effect  would  be  obtained 
at  the  e.vpense  of  the  second.  If  the  detail  is  great,  as  with 
jewelrj-  or  toys,  or  when  soft  effects  are  desired,  as  in  draperies, 
the  reflected  light  only  should  be  used  and  the  blaze  should  be 
obtained  by  outside  light.  When  the  articles  arc  large  as  in 
a  furniture  store,  the  reflected  light  may  be  made  secondary. 
In  either  case  but  one-half  the  window  light  may  be  considered 
available,  for  the  interior  lighting  displacing  that  amount  of  the 
light  calculated  for  the  store.  The  light  should  be  placed  as 
near  the  pane  of  the  glass  as  is  consistent  with  good  mechanical 
construction,  thereby  lighting  the  glass  itself  better  and  also 
showing  the  goods  by  rays  that  are  reflected  more  directly  from 
them  to  the  outside,  .^s  stated  above,  the  conditions  encountered 
make  the  matter  of  lighting  one  of  judgment,  hut  by  studying  the 
problem  as  outlined  a  laj-man  can  secure  the  results  effectively. 

The  above  rules  hold  good  for  rooms  not  over  15  ft.  high.  For 
heights  above  this  the  installation  should  be  increased  in  a  direct 
proportion  to  the  increased  height  of  the  room.  Thus,  in  a  room 
18  ft.  high,  the  installation  as  above  calculated  would  be  in- 
creased by  3/15,  or  JS-  The  lamps  should  be  placed  high  if  the 
top  of  the  room  is  to  be  lighted,  and  the  necessary  intensity  could 
be  gained  by  combining  the  lights  of  several  adjacent  lamps  in  a 
manner  similar  to  the  case  above  referred  to. 

The  curves  above  mentioned  are  easily  plotted  on  common 
cross-section  paper,  by  using  the  candle-power  as  given  by  the 
photometer  for  each  angle  of  to*.  It  will  be  found  convenient 
to  plot  the  candle-power  by  drawing  quadraitts  of  circles  in  which 
the  radii  represent  the  candle-power,  with  the  center  at  the 
upper  left-hand  comer  of  the  sheet,  using  a  scale  such  that  all 
the  units  shall  be  multiples  of  ten.  Thus,  in  Fig.  7,  the  candle- 
powers  are  30  ft.  to  the  inch,  the  distances  are  2  It  to  the  inch, 
and  the  foot-candles  are  2  foot-candles  to  the  inch. 

Having  the  curve  of  the  lamp  plotted,  and  wishing  to  know 
the  intensity  on  a  plane,  say,  5  ft.  below  the  lamp,  as  in  Fig.  7, 
place  the  zero  of  the  scale  (20  ft.  to  the  inch  in  this  case)  at  o, 
and  swing  it  to  the  point  B,  where  the  intensity  is  required. 
Note  the  candle-power  where  the  scale  crosses  the  curve  at  D, 
and  the  distance  where  it  crosses  the  plane  at  B.  Divide  the 
candle-power,  O  D,  by  the  square  of  the  distance  O  B.  and  the 
result  is  foot-candles,  to  be  laid  off  on  the  vertical  ordinate,  B  C. 
The  intensities  may  be  found  at  other  points  similarly,  taking 
the  points  near  together  where  the  desired  curve  changes  direc- 
tion rapidly.  Having  drawn  two  intensity  cur^-es  for  a  given 
plane,  the  distance  apart  may  be  determined  by  folding  one  sheet 
along  the  line  of  the  plane  and  placing  the  inverted  curve  on 
the  line  of  the  plane  of  the  other  curve.  By  sliding  the  lower 
curves  from  right  to  left,  the  distance  between  the  two  curves 
will  give  the  total  foot-candles  due  to  reinforcement  of  one  lamp 
by  its  neighbor,  and  the  proper  distance  apart  of  the  lamps  easily 
determined.  (Sec  Fig.  6.)  Fig.  3  shows  the  lines  of  equal  in- 
tensity as  plotted  from  the  curve  in  Fig;  6,  that  part  to  the  left 
ot  A  B  showing  the  lamps  opposite ;  that  to  the  right  staggered. 
This  curve  shows  remarkably  uniform  intensity. 


Lighting  of  Public  Halls  and  Lodge  Rooms. 


By  J.  R.  Cravath  axd  V.  R.  Lansingu. 

IN  the  lighting  of  public  halls,  lodge  rooms  and  the  like, 
the  object  to  be  attained  is  an  even,  general  illumination 
of  the  whole  room  with  as  little  eye-trying  glare  in  the  eyes 
of  the  audience  as  possible.  In  audience  rooms  of  all  kinds,  it 
is  desirable  either  to  conceal  the  sources  of  light,  or,  if  this 
is  not  practicable,  to  place  them  high,  and  so  far  out  of  the 
ordinary  line  of  vision  that  the  effect  on  the  eye  will  be  least 
detrimental.    The  rays  from  a  source  of  artificial  light,  if 


FIG.  I.— a  WELL-LICHTEO  fjODGE  MALI- 


(hat  source  is  not  very  intense,  may  not  be  sufliciciu  to  cause 
noticeable  discomfort  to  a  person  with  strong  eye*.  When 
one  sits  for  a  long  time  with  the  rays  falling  in  the  eye,  however, 
there  usually  follows  a  slight  unpleasant  burning  sensation, 
the  cause  of  which  the  owner  is  frequently  not  aware  of.  The 
only  way  to  obviate  entirely  this  is  to  keep  the  sources  of  light 
where  direct  rays  from  them  cannot  fall  in  the  eye.  As  this  is 
frequently  not  practicable,  the  use  of  diffusing  globes  is  the 
next  best  thing,  always  keeping  the  light  as  far  out  of  the  ordi- 
nary line  of  vision  as  possible. 

The  following  engravings  are  from  photographs  taken  by  day- 
light 10  show  the  arrangement  and  equipment  of  lights.    Fig.  i 


FIC.  2. — A  BAD  METHOD  OF  HALL  LICHTIM& 


is  an  example  of  a  well-lighted  lodge  hall.  The  lamps  are 
placed  high  on  the  ceiling  and  are  enclosed  in  globes  which 
diffuse  the  light,  and  at  the  same  time  give  the  maximum  ammint 
of  light  downward.  The  same  effect  could  be  produced  by  a 
diffusing  globe,  if  it  were  of  a  large  enough  diameter  to  permit 
the  introduction  of  a  small  reflector  through  the  neck  of  the 
globe,  which  reflector  could  be  placed  over  the  lamp.  A,  ball 
with  prismatic  reflector  for  the  top  half  and  ground  glass  bottom 
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would  produce  similar  results  to  the  globes  ufed.  It  would  have 
been  possible  to  have  lighted  this  hall  well  by  using  instead 
of  these  globes,  a  prismatic  reflector  with  fronted  bulb  lamps. 
The  latter  arrangement  would  probably  have  resulted  in  a 
higher  intensity  of  light  on  the  floor,  since  reflectors  give  a 
stronger  downward  candle-power  than  the  globes  mentioned. 
The  general  effect  would  have  been  more  trying  on  the  eyes 
on  account  of  the  less  perfect  diffusion  of  the  light,  and  the 
cost  of  lamp  renewals  would  have  been  greater  since  frosted 
bulb  lamps  have  only  approximately  half  the  life  of  clear  bulb 
lamps  enclosed  in  globes.  The  hall  shown  in  Fig.  t,  which  is  a 
lodge  room  known  as  Washington  Hall  in  Chicago,  is  44  ft. 
wide  by  50  ft  long.    There  arc  48  lamps  of  16  cp  on  the  two 


the  glare.  If  enclosing  globes  are  used  for  diffusing  purposes, 
the  choice,  if  maximum  efficiency  were  desired,  would  lie  be- 
tween the  ordinary  diffusing  globe  and  the  diffusing  ball,  either 
of  which  would  direct  the  light  downward.  Otherwise  ground 
glass  balls  could  be  used.  In  planning  the  lighting  of  a  new 
room  of  this  kind  the  lamps  should  be  placed  behind  rather 
than  upon  the  arches  and  thus  be  hidden  from  the  view  of  the 
atidience  when  the  room  is  used  for  general  entertainment  pur- 
poses. If  this  were  done,  the  lamps  should  be  placed  at  an 
angle  of  about  45  deg.  to  the  ceiling,  pointing  forward  toward 
the  platform,  and  equipped  with  efficient  reflectors  to  direct 
the  light  forward  and  downward. 


Combination  Lighting  and  Traction  Plants. 


ria  3. — 8YSTC11  OP  ucuTiNc  ruinous  to  eyes. 

ceiling  beams  and  11  lamps  in  the  circle  at  the  center.  The 
six  lamps  back  of  the  platform  should  hardly  be  counted  as 
aiding  in  the  useful  illumination  of  the  room,  as  they  detract 
from  rather  than  add  to  the  general  effect,  and  should  never 
be  turned  on.  Counting  the  ceiling  lamps  only,  therefore,  there 
are  50  i6-cp  lamps  to  illuminate  this  hall  of  sq.  ft.  floor 

space.  With  lamps  taking  56  watts  each  the  energy  consump- 
tion would  be  1.5  watts  per  square  foot  of  floor  space  in  this 
room.    The  illumination  is  good. 

Fig.  2  shows  an  assembly  room  lighted  mainly  from  a  central 
chandelier.  This  chandelier  is  equipped  with  opal  bell  reflec- 
tors. The  light  falls  in  the  eyes  of  persons  seated  in  the  back 
row.  .Mthough  a  central  chandelier  is  the  common  method  of 
lighting  such  a  room,  it  is  hard  on  the  eyes  of  that  part  of 
the  audience  which  must  face  it.  It  would  have  been  better  to 
place  the  lamps  at  tlie  rear  and  sides  of  the  room  so  that  the 
rays  would  not  fall  in  the  eyes  of  persons  in  the  audience.  Some- 
what higher  efficiency  could  be  secured  with  the  present  chan- 
delier and  reflectors  by  pointing  the  lamps  straight  down,  be- 
cause with  this  reflector,  which  gives  a  wide  distribution  of 
light,  an  urmecessary  amount  of  light  is  thrown  toward  the 
ceiling  when  the  light  is  placed  at  an  angle  as  in  this  case.  A 
better  way  if  the  chandelier  is  retained  would  be  to  raise  the 
chandelier  to  mar  the  ceiling  and  use  powerful  prismatic  con- 
centrating reflectors  to  throw  the  light  down,  leaving  the  lamps 
at  about  the  same  angle  as  shown,  thus  getting  the  lamps  more 
out  of  the  line  of  vision.  The  bracket  lamps  on  either  side  of 
the  stage  are  very  trying  since  they  must  be  faced  by  the  audi- 
ence. 

Fig.  3,  the  Masonic  Temple  lodge  room  in  Chicago,  is  a  glar- 
ing example  of  how  not  to  light  such  a  room.  The  large  number 
of  bare  lamps  placed  on  the  arches  make  it  impossible  for  per- 
BOns  in  the  audience  not  to  receive  a  large  amount  of  light 
from  these  lamps  directly  in  the  eyes.  Furthermore,  since  there 
are  no  reflectors  on  the  lamps,  a  large  amount  of  light  is  wasted 
which  could  be  directed  downward  were  reflectors  used.  The 
lighting  of  this  hall  could  be  considerably  improved  by  simply 
putting  on  deep  reflectors  with  frosted  bulb  L-imps,  which  would 
increase  the  amount  of  illumination  on  the  floor  and  decrease 


.A,  number  of  interurban  roads  in  the  Central  West  have 
reached  the  stage  in  their  development  where  they  are  seek- 
ing loads  for  their  power  stations.  The  purchase  of  small  light- 
ing stations  in  towns  along  their  line  not  only  furnishes  an 
additional  source  of  income,  but  it  provides  consumption  of 
current  during  the  night  when  the  railroad  load  is  light.  Where 
high-tension  transmis.sion  from  the  central  station  is  used,  the 
lighting  station  in  a  small  town  can  frequently  be  transformed  into 
a  sub-station  to  good  advantage,  and  the  expenses  of  operation 
are  reduced  considerably  &s  the  attendants  can  take  care  of 
both  systems.  .\n  interesting  combination  plant  of  this  kind 
is  now  in  operation  at  Norwalk,  O.,  the  plant  and  system  of 
the  Norwalk  Gas  &  Electric  Company  having  been  acquired 
by  the  Cleveland  &  Southwestern  Traction  Company.  The  old 
power  plant  has  recently  been  thoroughly  overhauled  and  now 
contains  a  rotary  converter  for  operating  the  west  end  of  the 
Norwalk  division  of  the  road  feeding  eastward  about  12  miles. 
The  old  boilers  and  engines  were  retained  for  use  in  case  of 
emergency  and  they  have  proved  very  convenient  for  operating 
not  only  the  local  lighting  system,  but  a  portion  of  the  rail- 
way end  as  well  in  cases  of  trouble  with  the  transmission  line. 
The  two  engines  are  I2s-hp  Hamilton-Corliss  condensing  en- 
gines placed  on  either  side  of  the  engine  room,  .'\djoining  one 
of  these  engines  is  a  250-kw  rotary  converter,  while  adjoining 
the  other  is  a  motor-generator  set  consisting  of  a  300-hp,  387- 
volt,  alternating-current,  motor  direct-connected  to  a  aoo-kw, 
2,000-volt  arc  machine.  Belted  to  the  extended  shaft  of  the  ro- 
tary is  a  7S-kw  ahcmator  for  incandescent  lighting.  The 
primary  current  enters  the  station  at  22,000  volts  and  passes 
through  a  step-down  transformer,  where  it  is  reduced  to  387 
volts.  The  current  passes  through  an  alternating-current  switch- 
board controlling  the  circuits  to  the  rotary  and  to  the  motor- 
generator  set  The  6so-volt,  direct-current  generated  by  the 
rotary,  supplies  a  small  power  circuit  in  the  city  as  well  as  the 
railway.  The  75-kw  machine  belted  to  the  rotary  supplies  the 
daylight  incandescent  load,  lliis  machine  is  connected  to  a 
common  bus-bar  with  the  larger  generator,  and  the  motor- 
generator  set  is  started  in  the  evening  when  the  lighting  load 
b<^omes  heavier.  The  rotary  and  the  75-kw  alternator  have  sep- 
arate exciters  and  the  voltage  variation  caused  by  the  inequality 
of  the  railway  load  is  compensated  for  in  the  lighting  circuits 
by  a  voltage  regulator  for  the  exciter  voltage. 

The  energy  for  the  street  lighting  is  taken  off  in  four  cir- 
cuits through  Westinghouse  current  regulators,  two  circuits 
on  each.  The  motor-generator  set  may  be  connected  by  means 
of  a  lever-operated  clutch  to  the  belt  and  pulley  from  the  engine 
adjoining  it,  while  the  other  engine  is  belted  to  a  jack  shaft 
from  which  either  the  rotary  or  the  75-Ww  generator  may  be 
belted  in  very  short  order. 

The  whole  is  an  extremely  flexible  arrangement.  In  se>'eral 
instances  where  the  transmission  lines  have  been  interrupted, 
direct  ctirrent  for  that  end  of  the  railway  has  been  supplied 
from  this  station;  while  on  other  occasions  the  macliines  have 
been  operated  inverted,  and  alternating  current  has  been  gen- 
erated for  the  next  sub-station,  so  that  the  entire  division  has 
be«n  operated  from  this  station. 

The  company  has  recently  greatly  improved  its  line  work  and 
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has  put  up  23  miles  of  arc  circuit  of  No,  6  aiij  No  8  «ire;  i8 
miles  of  commercial  circuit  of  N'o>.  4,  6  anil  8  wire,  and  five 
miles  of  motor  circuit  of  No  S  win-.  The  town  has  a  popula- 
tion of  about  8,000.  Natural  ga.s  is  sold  at  a  very  low  rate  and 
the  company  has  cut- rely  abandoned  its  artificial  gas  business. 
It  Operates  about  3,000  incandescent  lamps  and  makes  a  rate  of 
10  cents  net  for  residences  with  a  minimum  dni|e  of  $1  per 
moMb,  and  6  to  8  cente  per  kw-bour  for  itom  sad  bunncw 
place*.  Formtrly  it  had  «  gntt  nMijr  fltt-nite  cntonmi^  tet 
these  ate  bdng  tak«ii  off  as  rapidly  as  possible.  The  dqr  con- 
tract calls  for  no  a»  lamps  at  $;o  per  year,  midnight  fldiedule 
The  local  manager  is  now  starting  on  an  ag^re-<islve  cam- 
paign after  additional  residence  business,  the  installation  of  fans, 
•Icctric  signs,  smalt  motors,  electric  flat-irons  and  other  heating 
specialties.  He  is  fitting  up  a  room  with  these  articles  for 
demonttratkwu 


New  Type  of  Alternating-Current  Motor  for 
BlvTMorand  Tool  Work. 

In  a  paper  read  at  the  recent  Uilwaokee  meeting  of  the  Amer- 
ican Institute  of  -  Electikal  Engineen  Mr.  Maurice.  Mikh  de- 
anibed  a  Ijppe  of  motor  in  whicih  starting  cfaandariitica  limilar. 


PIGI.  I  AND  a.— DIACRAK  OT  OOMRMnKT  MORNS. 

to  tliose  of  a  repulsion  motor  are  associated  with  the  synchrao- 
ous-toad  characteristics  of  an  indnetimt.  motor.  The  motor  eoop 
sistt  of  a  rcfdaiaft  liiolor  and  a  commtitatnr  indiMtioii  notor 
combined  in  one  atmctme.  The  t«o  component  moton  an 
shown  dlagraamntlcalljr  in  Figa.  i  and  a.  It  is  tlaled  diat  the 
commutator  motor  indicated  in  Fig.  2  does  not  possess  any  start- 
ing torque  whatsoever,  for  any  sine-shaped  field  component 
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IK.  3i— CBABACmUSnCS  OP  5-HP  MOTOR. 


dreuit  is  completely  damped  out 
1^  the  olher  brush  drcnit  whidi  is  short<sr- 
cnited  upon  ilacif  and  does  not  contam  counter  etoetwsnotlw 

forces  when  the  rotor  is  at  rest.  As  soon,  however,  as  the 
rotor  is  set  int»  motion  a  torque  appears  which  just  grad- 


ually increases  and  then  l^el  :t■.l^e^  the  rotor  approaches  syn- 
chronism ;  thus  it  possesses  the  speed-torque  characteristics  of 
the  single-phase  imliiction  motor.  The  author  shows  that  ly 
simply  chofising  a  p,iriicular  distribution  of  ampere-tums  along 
the  gap  of  the  machine,  the  two  elementary  motors  indicated  in 
Figs,  t  and  2  may  be  combined  in  one  apparatus,  and  that  by 
winding  the  primary  member  with  any  full-pitch  distributed  wind- 
ing and  the  tecoodaty  member  wiilt  any  (uU-pildi  drum  windiag 
ibe  fsquirtd  cooditiaiM  urUl  be  dMined,  Whan  Oa  nunor  is 
provided  with  two  acta  of  bmshca.  cacb  aet  being  plnecd  ncaiiy 
perpendictitarly  to  the  other,  the  resultant  machine  will  be  anni- 
lar  it:  prliii-iplc  to  a  combination  of  a  two-pole  inducticm  ■Mar 
witli  a  ii)ur-p<jle  repulsion  motor,  which  possesses  a  good  Start* 
ing  torque  and  a  liniiiini;  speed  somewhat  abne  synchronism, 
Fin  3  shows  the  results  of  .1  brake  test  of  a  j-hp,  6o-cyc!e, 
2iO-voft  motor.  Ihc  performance  of  the  motor,  according  lo 
these  curves,  compares  very  favorably  with  any  other  single-phase 
motor  of  this  size,  and  at  the  same  time  points  out  the  commer- 
cial possibilities  of  the  motor.  Considering  the  application  of 
Aia  motor,  that  is,  for  tool,  elevator  and  similar  work,  it  < 
appear  that  the  iaife  slip  at  fall  load  la  of  very  Uttie  I 
in  most  cases.  Should  daaer  apoad  ngidatteo  be  re^uind  in  a 
particular  ease,  a  portion  of  die  piimaqr  winding  may  be  cat 
out  at  full  speed  so  as  to  malte  die  axis  of  the  primary  mendier 
practujilly  coincide  with  that  of  the  "power"  circuit  of  the  sec- 
ondary ;  the  slip  w  ill  then  be  reduced  to  about  three  or  four  per 
cent.  The  hiRli  p,Dwcr  factor  is  due  to  the  introduction  of  an 
auxiliary  electromotive  force  into  the  "compensating"  circuit, 
which  serves  to  supply  the  eM.itliig  magnetomotive  force  to  the 
rotor,  which  is  almost  non-inductive  at  synchronous  speed.  The 
commutation  of  all  motoTS  of  this  type  buih  so  far  compares 
quite  well  with  tliM  of  corresponding  direct-current  moton,  and 
endunmce  testa  ham  alao  abown  dwt  Ike  oocnmuutor  doea  not 
require  more  care. 


Aatorottic  Engine  Stopg^ 


At  the  Milwaukee  convention  of  the  American  Institute  of 
Electrical  F.nginccrs.  Mr.  Charles  M  Heminway  presented  a 
paper  dcscpbirg  automatic  safety  devices  for  steam  engines  and 
turbines.  The  author  stated  that  autonv^itic  stops  bear  the  same 
relation  to  steam  engines  and  turbiriei  that  safety  valves  do  to 
boilers  or  circuit-breakers  to  dynamos.  It  is  probable  that  the 
universal  adoption  of  circuit-breakers  closely  followed  an  un- 
usoailr  large  number  of  accidenta;  aimilarly.  the  alarming  in- 
crease in  the  number  of  runaway  enginca  and  leanitant  fl|r-whed 
wrecks  will  doubtless  hasten  the  general  use  of  safety  deviem 
for  engines  and  turbines. 

Engine  stops  arc  of  varied  design  and  are  applied  in  many 
different  ways.  Most  of  them  are  designed  merely  to  stop  the 
engine  mechanically  in  caso  of  >iv>  r  speed.  There  is  a  growing 
tendency  toward  the  u-*  of  elriii.  mirnnt  to  trip  the  engine 
stops,  thus  allowing  them  I  >  '  i-  .irrated  from  any  number  of 
points.  When  an  employi  1-  .  .oixlit  in  the  machinery,  wlur. 
the  belting  breaks,  when  the  shafting  or  the  machinery  is  out 
of  order,  when  a  cylinder  head  blows  out— in  all  cases  when  it 
would  be  impossible  to  reach  the  throttle  promptly,  the  auto- 
matic ttap  is  faivaluable. 

One  stop  is  designed  l»  be  attadwd  to  die  goveruor  ooluam, 
and  upon  being  tripped  dectricaNy,  opens  a  steam  valve,  allovp- 
ing  steam  to  tnitt  r  a  small  cylinder  against  a  piston  which  raises 
the  governor  balls  to  their  maximum  position  thereby  cutting 
off  the  supply  of  steam  to  the  cylinder.  This  is  a  reliable  stop 
and  in  connection  with  a  speed  limit  device  is  very  effective 

Other  forms  are  applied  to  special  vaKcs  which  must  be  ;  l  ued 
in  tile  steam  line  and  operated  as  an  auxiliary  to  the  wain 
throttle  valve.  The  valve  in  these  forms  is  usually  closed  by 
Steam  pressure,  the  steam  being  admitted  to  some  small  cylinder 
and  moving  a  piston  in  dosing.  The?e  forms  have  many  points 
in  tlidr  fovor.  but  care  must  be  taken  to  kttp  them  m  order, 
and  the  expense  of  faisertiag  a  (pedal  valtre  in  a  stcatn  Une  dreadr 
erected  i*  rather  great 

Another  type  of  engine  stop  operates  directly  upon  the 
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ntve  and  can  be  easily  applied  to  any  engine  without  interfering 
with  i»  regular  work.  This  stop  is  bolted  to  the  engine  frame 
at  any  convenient  place,  and  Is  attached  to  the  valve  stem  by 

r»\^an-  .t  .1  ^pr  uk.  i  '^heet  and  chain.  As  the  valve  is  opened, 
a  csXiit:,  tu  one  nul  01  which  is  attached  a  weight,  is  wi«::i.'  mi 
a  drum  on  the  nop  and  is  held  by  a  pawl  which  cng.ifirs  ;n  a 
ratchet  whcf!  \\  hen  the  stop  is  tripped  electrically  the  weight 
is  reka  rd,  rinoiv;ng  the  sprocket  wheel  and  tfaiit  ckMing  the 
valve,  a  dash-pot  in  the  atop  fofming  a  anhioa  lo  prevent  jam- 
nhog  the  vahre.  This,  in  oooneetion  the  speed  Unit,  forms  a 
verj-  satisfactory  device;  and  as  gravity  is  depended  upon  for 
doizig  the  work  there  is  nothing  that  is  likely  to  fail  in  operating. 

Another  cukitic  also  opcratiiitj  on  the  tJirottlc  and  con- 

nected to  it  with  a  sprocket  wheel  and  chain,  umilar  to  the  one 
just  described,  is  «penlcd  by  a  small  electric  metnr.  This  is 
more  expensive  on  aeeoant  of  the  moitw  and  the  necesaaiy  ten* 


Anodier  pnmsioa  for  safety  has  been  provided  in  an  •at»> 

matic  circuit-breaker  trip  witich  als'^  h  wired  in  the  circuit  with 
the  engine  stop.  In  plants  where  cngincj  operate  generators  in 
rnnltip'.c,  the  clo.sing  of  the  circvi:t,  dther  automatically  by  the 
:«peed  limit  or  from  any  oi  the  push  switches  in  the  system,  oper> 
.ites  not  only  the  engine  stop,  but  also  tfie  drcnit-hrealrer  trip^ 
thereby  cutting  out  the  generator  to  prevent  it  finmi  nmniaig  as 
a  motor.  , 

Electrical  Connections  for  Power  Stations. 

A  discussion  of  the  general  prir.ciples  relating  to  the  inter- 
coni'.cction  of  generators,  transformers,  lines,  biis-bafs  and 
switches  with  their  relays  was  given  by  Mr.  D.  B.  Rushmore  in 
a  paper  read  at  the  Convention  of  the  American  Inititxite  at 
Electrical  Enghieen,  held  in  Milwawkeee  daring  this 
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crating  apparatus.  The  current  can  be  taken  from  h-.is-bars,  but 
in  order  to  insure  reliability  it  is  advisable  to  have  the  engine 
furnish  its  own  current.  This  Idnd  of  Stop  is  pattlcidafly  do- 
airable  on  imits  having  la-in.  valves,  or  larger. 

Ir  order  to  insure  protection  for  all  oonttngenctes.  an  auto- 
matic vacuum  breaker  is  wired  in  the  circuit  with  each  o{  the 
engine  stops  where  condensing  engines  are  equipped  wtth  this 
safety  device,  so  that  if  the  engine  should  be  shut  down  auto- 
ontically,  the  automatic  vtkcuum  breaker  will  operate  simulta- 
nmaly  with  the  engine  stop  openfay  tfie  eidiaiist  to  the 
phere: 


The  simplest  system  is  one  in  which  a  single  generator  feeds 
directly  into  the  line  without  irAnsformers  or  bus-bars,  and  with 
a  single  switch,  as  shown  in  Fig.  1.  Next  comes  the  use  of  a 
single  bus  and  a  multiplicity  of  lines  or  (eedertb  neeesiitating  a 
switch  for  each  line,  a  single  bus  and  a  generator  awitdi,  aa  hi* 
dieated  in  Fig:  &  A  COOOOd  generator  necessitates  the  addition 
of  a  has  secttonalizing  switch,  as  represented  in  Fig.  3.  The 
addition  of  another  bus-bar  neccisitates  ii  !-i;tor  switches  for  both 
lines  and  generators  (Fig.  4),  to  allow  any  group  of  hoes  CO  be 
run  from  any  group  of  generators.  If  there  are  a  targe  nninber 
of  feeders,  a  group  switch  is  added  to  the  line*  and  a  generator 
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twitch  to  the  machine,  and  there  is  obtained  what  might  be 
caUad  •  tlaiMlnd  tftUm  of  connections  for  «n  urban  railway 
qriMuu,  ««  iSintnted  in  Tig.  5.  Tliu  airangcntent  it  nibjeet  to 
^ieQ«tien>  bat  poaseiscs  muy  viluaUe  festwct.  It  wfll  be 
uodeti  that  both  the  generators  and  line  liave  two  oil  awitdiea 
in  Mrica — a  point  open  to  discussion. 

Fig.  6  represent?  tt.e  simplest  layout  with  tr.insformcrs  of  a 
tingle  gcnccator  uansfornier  tiMiik,  switch  a.nd  line.  This  is 
used  where  a  number  of  plants  tccri  into  the  ^amc  system  With 
tnore  than  one  line,  as  in  Fig.  a  hus-h.ir  and  transformer  switch 
arc  used  on  the  li i gh-tetision  side.  In  Fig.  8  we  have  the  next 
Step,  where  several  generators  connected  to  a  iow-tcnsion  bus- 
bar through  generator  switches,  and  a  low-tension  transformer 
twitch  is  emplo;e<l'  It  will  b«  noticad  that  there  are  here  two 
«il  iwitcihat  b  auiet.  Hw  anaaianwiit  lihown  in  Fig;  ft  while 
more  eoniplicated,  b  better.  In  diat  the  plant  ia  divided,  amd  the 
two  parts  may  be  ma  Independently,  and  all  of  the  trautfonner  ' 
"eggs  are  not  in  one  baakeL"  This  arrangement  ia  typical  of 
an  installation  with  many  feeders  and  with  a  number  of  small 
generators. 

Fig,  10  refirwn!?  another  i'ep  wlitT'j  the  generator  capacity 
is  '-iilTicieiitly  IriiRe  to  allow  o;  a  generator  transformer  unit  z  :<m- 
bination  witli  ik  liupitcate  outgoing  line.  This,  with  ^iigiit  modi- 
(kations,  represents  the  layout  of  one  of  the  most  modem  plants 
at  presfiif  bfing  installed.  By  running  in  para!lel  on  the  high- 
tension  sills  only,  any  generator  can  be  run  with  ;iny  trans- 
former. The  whole  atation  can  he  ran  in  parallet  or  the  two 
yarta  nra  tepantcly.  It  will  be  noted  here  alio  that  two  twitehca 
are  in  series. 

Fig.  II  represents  a  modtSeation  where  the  generator  capacity 
is  relativfly  small,  and  a  transformer  line  unit  is  used 

Fir.  12  illustrates  a  generator,  transformer  ;nid  line  unit  which 
is  very  desirable  and  is  possible  in  some  plant>    Here  each  unit 

niay  bo  r:;j)  as  an  independent  itation  or  any  single  combinalicm 
may  be  made. 

The  station  connections  which  are  shown  represent  the  latest 
practice  in  plants  recently  installedt  Bad  aie  telf-expillialaty. 
The  oonditiont  nccesaitating  theae  arrwiganenlt  are,  however,' 
MM  evident  In  moat  of  mm,  however,  a  low  firit  ooet  hat  beta 
an  imgoitant  factor. 


Commutation  Poles  in  Direct-Current  Motors. 

In  a  paper  ica J  at  the  annual  convention  of  the  American  In- 
ttitalc  of  Electrical  £i«inecrs  at  Milwankca^  Mr.  C  H.  Bedell 
diacatied  the  detiga  of  dli«et''«umiit  motora  it  inflaenced  by 
fhe  me  of  the  iotci^fole.  After  outlining  the  iimitalions  in  out- 
put which  are  aooa  reached  when  no  special  means  are  employed 

to  COSilrol  the  fieM  dislribufion,  descriptions  were  given  of  the 
advaiitag«i>  attrr  din^  the  use  ot  smaii  auxiliary  poles  placed 
midway  between  tlu  tnaio  polet  with  pole  lutet  coveriag  the 
rejriofi  of  comnnrtatioti. 

In  ordur  that  the  proper  cotnmiitatinR  field  ni.iy  hi-  obtained 
that  would  vary  with  the  load,  the  inter-poles  are  wound  with 
tta  necessary  number  of  turns  and  connected  in  scries  with  the 
armature.  Thus  when  the  load  on  the  arautnre  is  heavy,  the 
ampere- turns  on  the  tnter-poles  are  large,  resulting  in  a  'power- 
ful coBtmutatlng  field;  ami  when  the  anaatun  load  it  light,  tiie 
aedtattoa  of  the  internes  ia  light,  leiultliig  in  a  weak  com* 
mutating  field.  That  is,  by  this  construction  a  heavy  commutat- 
ing  field  is  provided  when  required,  independent  of  the  main 
field  strength,  and  this  cotr:::iiit:itiiiK  field  varies  with  ttie  load. 

The  question  »"av  l,i  Ll^■Kr  1  wliether  the  same  cxtilation  ia 
required  on  thf  inter  p.  .b  v  fi  r  a  given  load,  for  both  high  and 
low  speeds.  Experiment  h;is  proved  conclusively  that  if  the 
excitation  of  (he  ititer-poles  is  correct  for  high  «peeds,  it  is  also 
correct  for  all  lower  speeds.  Although  the  same  number  of 
lines  of  force  are  sent  into  (he  armature  from  an  inter-pole  for 
a  given  load,  irrespective  of  the  rate  of  rotation,  yet  the  elec- 
tnmotive  force  generated  in  the  short  circuited  ceil  it  propor- 
tional to  the  rate  of  rotation.  Thut  a  high  electromotive 
force  is  provided  for  the  very  Quick  reversal  of  the  current  at 


high  speed,  and  a  much  lower  electromotive  force  it  provided  for 
the  slower  ro-ersal  at  the  low  speed. 

In  the  designing  ol  machines  along  the  old  lines,  aeoM  of  dK 
dimensions  are  limited  by  the  sparking  conditiOB.  For  ataapk^ 
it  will  not  do  to  put  more  than  a  certain  number  of  ampere'tunts 
per  inch  of  periphery  on  the  armature,  as  a  larger  number  pro- 
duced too  grfat  .uniatnre  reaclinn.  Sinnlarly  it  will  not  answer 
(o  h,ive  (OO  snia.l  a:i  air-gap  for  tlic  same  reason.  With  (he 
interpolc  <-on-^iriii'tinn  lliesp  conditinns  da  not  obtain,  for 
no  matter  wiiat  the  arit»ature  rcairti m  may  be  o%'er  the  face  of 
(he  main  pole,  (he  in(er-polc  always  Rives  the  proper  field  i>ir 
commutatioti.  It  follows,  therefore,  that  radical  changes  in  pro- 
portions may  be  made,  materially  reducing  the  tiae  of  Ae 
machine. 

The  change  in  the  relative  amoonl  of  iron  and  copper  in  the 
anmtun  nakct  qiAe  a  dHnge  ia  tiie  form  of  die  efficiency 
curve.  As  the  amount  of  iron  is  less,  the  tiysteredt  and  eddy- 
current  losses  are  less.  The  increased  amount  of  copper  makes 
I'R  arnulurc  Joss  greater.  The  full  load  efficiency  is  practically 
the  same  as  in  the  standard  motor,  but  on  lii;hi  loads  the  efTirit  n  y 
!■!  itnT^^^ifd  The  mo(ors,  therefore,  show  a  much  better  efficiency 
nn  b  -  '.  iry  l  ids  approachhiff  the  oooditioa  of  the  all-day 
siTiuency  of  (he  transformer. 

The  author  sta(ed  that  by  the  use  of  the  interpole  the  following 
advantages  are  obtained:  A  powerful  commutating  field  is  pro- 
vided to  atiitt  tlie  carbon  brushes  in  resisting  the  sparking  ten- 
dency, and  this  lieM  is  independent  of  the  main  ficM.  The  in- 
tensity  of  the  eommutating  licid  is  proportional  to  the  load  on 
the  armature.  The  brushes  are  placed  on  the  neutral  line,  and  in 
consequence  the  machine  is  perfectly  reversible,  and  may  operate 
cither  if-  a  nyitor  or  dynain.a  witlKnit  sliifting  tlic  brushes  w 
changing  any  oi  the  connections.  .\  '.ar^c  number  r,f  ampere  t'.irn<! 
per  inch  of  periphery  is  permissible,  also  small  air-paps,  rcsultins; 
in  a  large  output  for  the  material  used.  The  form  of  the  efficiency 
curve  ia  better  tnited  to  the  avctage  load. 


The  Inspection  of  Motors  ftnd  Motor  Bearings. 

By  Wm.  Kavanach. 

The  tendency  of  motor  manufacturers  to  lessen  the  clearance 
between  (he  armature  ami  pole  pieces  of  motors  increases  the 
liability  of  accident  to  the  binding  bands  on  armatures,  and  re- 
quires extra  precaution  on  the  part  of  the  motor  attendant 
or  electrician,  if  this  it  to  be  forestalled.  The  object  of  lessen- 
ing tilit  air-gap  it  to  elieet  eoooomy  in  the  operation  of  the 
motor;  but  tiiit  cconooty  it  not  realised  by  reason  of  the  fic- 
qtient  renewal  of  bearing  sleeves  and  the  extra  attention  aeeat- 
^ary  to  forestall  accidents.  When  motors  are  attached  to  eeil- 
■ngs  and  boxed  in  (he  expense  incurred  in  their  tnaintenanee 
is  increased  becmi^c  'A-.r  b'lxei,  mip'oyed  are  usually  so  small 
(hat  proper  iii'-p"'.  ;ii 'ii  l^  almovt  mipossiVile  When  motors  not 
fitted  with  break  down  li<-arin)j;<  ate  li.^ed  to  eeilintj^  and  boxed 
in  much  troubie  is  experienced  iii  dialling  artiuturcs  or  re- 
newing (he  bearing  sleeves.  When  an  arma(ure  is  too  close  t  ■ 
the  pole  pieces  a  small  spark  will  be  seen  between  it  and  the 
pole  pieces  or  tiie  bsnifioc  wires  will  appear  bright  and  pol- 
ished. 

The  clearance  may  be  determined  as  follows;  The  person  ia 
chaigK  of  the  motors  should  cany  a  number  of  dearanee  ttript 

of  difFerent  thicknesses.  These  are  generally  made  of  thin 
sheet  bras5  and  when  the  motor  is  s(opped  one  of  those  strips 
can  be  passed  between  each  pole  piece  and  the  armature;  (he 
thickc.s(  strip  being  used  first.  1:  '.':i  -  strip  cannot  pa-*,  then  the 
next  thickest  strip  should  le  tried  arid  in  (his  way  t!ie  amotint 
of  clearance  can  easily  be  dr  ter-iMiit  4  Hy  u«ii!fr  such  pn  ooi 
tioii  many  accidents  to  armatures  may  be  obvi.ur.!  and  unneces- 
sary breakdowns  prevented.  Tbual^  the  great'  r  mmbcr  of 
accidents  to  armatures  occurs  from  permitting  (he  bearings 
to  wear  down.  In  plants  where  no  regular  "hrh  man"  is  cm- 
pl<ycd  each  empWce  repairs  his  own  belt,  and  in  almost  every 
ease  tbe»  are  made  too  tight.   The  extra  tension  on  belt  in- 
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CKuca  wear  on  the  bcftting  tleeve,  thus  loveriiw  the  anu- 
tm  «wl  iiMWHriK  lha'littffily  of  MdihnL 

The  tnwbn  ea  «  lidt  any  canso  an  armature  to  run  in  an 
eUi«ae  directum  between  the  po?e  pieces,  is  illustrated  in 
Fig.  I.  It  is  very  im(.vortarit  to  note  the  direction  o:  belt  Strain 
when  testing  for  ckaraucc.  When  the.  trnsio:!  o:i  the  belt  is 
cither  up,  down  or  horizontal,  the  hearing  wiH  wear  in  that  di- 
rection and  the  restiltam  strain  on  the  commutator  bearing 
wii:  i-.'n  jc  td-.i.  bt;iring  to  wear  in  the  opposite  direction,  as 
shown  by  Fig.  3.  Referring  to  Fig.  2  it  will  be  noted  that  the 
•train  cauaed  ty  the  belt  being  too  tight  h-is  worn  the  sleeve,  A 
ia  a  downward  direction,  at  indicated  at  B.  while  the  resultant 
straiB  on  die  armaturt  bearing  A',  haa  worn  the  fleeva  in  an 


vimti.  dinction,  aa  ibown  at  JT.  In  like  maaner  If  the  belt 
rtniin  ia  hoiiaoMal  the  wear  on  the  hearings  will  fee  in  that 
plane,  as  shown  dfapanunatically  by  Fig.  j. 

If  the  sleeves  ;ire  w.irn  dowTi  and  there  are  .lonc  at  hand  which 
can  be  used  Iht;  ariiiaturc  may  be  rajscd  sutfi<;icntly  to  permit 
the  insertion  of  some  thin  strips  of  sheet  metal  beneath  the 
sleeves, care  being  taken  that  the  strips  so  inserted  do  not  inter- 
fere with  t!ie  rul;ition  of  the  oiling  rings.  In.  this  way  much 
wear  can  be  obtained  out  of  the  sleeves  before  they  are  finally 
diacarded. 

Where  motora  are  provided  with  breakdown  bcaringi^  the  in- 
certion  of  ■tiipa  to  maiatafai  fhe  nnnrwitricity  of  Aa  annaiture; 
with  refereace  to  the  pole  pieces,  can  be  readily  made  by  looMsi- 
inv  the  bolt*,  A  and  A',  Fig.  4,  and  niaerluv  Oe  stripe  at  B. 
The  life  of  the  eleeves  may  thus  be  greatly  prolonged.  The 
beatinf  of  mo<or  bearings  may  be  due  to  any  of  the  following 
causes:  Belt  excessively  tight;  o;l  old  .">.nd  gummy;  non-rntation 
of  oiling  ringji :  h.-akage  oi  oil  irom  the  hearings  either  through 
the  glass  COnnett  on?,  rr  through  some  hole  ni  the  bearing  cai-t- 
ing;  high  peripheral  velocity  of  the  oiling  rings,  thus  discharging 
the  oil  otit  of  the  well  and  eventaaliy  lowering  the  amount  of 
oil.  In  order  to  prevent  hot  bearings  the  old  oil  should  be  re* 
moved  from  the  oil  well  at  least  once  every  two  weeks,  and  the 
well  washed  out  with  kerosene  oil.  Alter  this  bas  bees  done  the 
wcO  may  he  filM  wiOi  freiii  oil,  and  when  the  motor  is  mmnnft 
tha  attnidBnl  ikOMld  malm  etil^  that  tiie  oil  rinfi  mate. 

Where  bearings  are  under  excessive  strain,  the  lubrication 

he  a^sivteJ  and  the  liability  to  heat  lessened  h_v  fihng  >ome 
sha'dow  grooves  in  the  journal,  as  show  n  in  Fig.  5.  The  grooves 
should  intersect  each  other,  as  shown  at  B,  and  should  not  ex- 
tend quite  the  length  of  the  journal.  If  properly  filed  these 
grooves  will  be  found  a  great  improvement  and  will  materially 
assist  to  prevent  heating. 

If  sleeves  are  to  be  renewed,  and  it  is  fomd  necessary  to  file 
or  scrape  them  in  order  to  have  them  fit»  matters  may  be  sreatly 
fadlitatcd  by  heatinf  the  akevca,  which  will  dins  be  expanded 
and  slip  on  the  journal  withont  driving.  If  driving  is  resorted  to 
tiie  sleeve  ia  liable  to  be  injured,  especially  if  it  is  made  of 
babbitt  melal.  Sometimes  it  may  be  difficult  to  insert  the  sleeve 
in  the  bearing,  in  which  case  if  the  bearing  is  heated  and  the 
sleeve  placed  in  a  ij.iil  of  cold  water  considerable  labor  may  be 
saved.  The  sleeve  must  be  a  fairly  le>n«e  fit  for  the  journal. 
The  plan  lust  mentioned  is  foilowetl  in  scvcr.il  lart»c  motor- 
driven  plants,  and  it  is  surprising  how  much  lime  and  l.ibor  is 
saved  by  such  a  simple  process. 

Where  motors  arc  blown  out  by  means  of  compressed  air 
it  is  poor  policy  to  hold  the  nozzle  of  the  blower  dose  to  the 
atmatore  or  field  coils,  as  this  affects  the  insulation,  and  in 
some  eases  strips  the  insulation  from  the  eolU.  The  air  slionld 
be  dry  and  the  noszle'kept  far  eoougb  away  so  as  not  to  Injure 
the  insubtion. 


If  motoia  are  operating  m  aa  atmosphere  ladca  wifb  Iron  or 
emeiy  dmt  the  pole  piece*  will  be  Itodnd  covtnd  with  a  ina  de- 
posit of  this  dust  which  must  be  wiped  or  blown  off;  otherwise 

it  will  find  its  way  into  the  armature  eoils  eventually,  caoslng  a 

bum  out 

If  motors  must  be  all.iched  to  cciiings  tliey  should  not  be 
bo.xed  in.  Tile  boxes  are  ii--iially  not  large  enough  to  pcrjnit 
men  to  repair  the  motor  advantageously,  and  iht  boxe-i  act  a<  a 
dust  trap,  retaining  most  of  the  dust  eairlpd  in  !>■.  the  belt. 
The  following  practical  hints  nr.  the  irjspection  of  motors  may  be 
belpful  to  the  motor  attcnda:.t  or  electrician:  Motors  should 
be  kept  clean ;  the  bearings  should  be  supplied  with  a  sufficient 
qnsntity  of  eleaa  oil';  particnhr  attention  shonld  be  given  t»  the 
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oiling  ring*!  it  is  vciy  Important  that  ttwy  rotaia.  The  hnsilMs 
should  he  ia  the  beat  non-sparking  position  and  have  cnflkicnt 
pressure  on  eoomutator  and  should  also  be  free  to  move  un- 
der the  spring  tension;  there  should  be  equal  clearance  between 
the  poles  and  armature ;  in  oiling  motors  the  bearings  should  not 
be  entirely  filled. 


Oiling  Systems  for  Electric  Engines. 

By  W.  H.  WAKiiiAir. 

WHEN  electric  plant*  for  sqpplying  light  for  ear  atreets  and 
other  purposes  first  made  tii^  appearance;  dw  abort* 
stroke>  high-speed  engine  whidi  they  often  employed 
was  in  great  contrast  to  the  long-stroke,  low-speed  tnarhtne  with 
which  we  had  l>een  familiar  :o:  a  lotig  time,  and  the  oiling  de- 
vices that  they  called  for  were  a<  difTercnt  from  what  ue  had 
been  using  as  any  other  part  of  the  new  system  .-\>  tirtrr  has 
p;i»scd  away,  improvements  and  changes  have  been  made  along 
these  lines  until  a  remarkable  state  of  perfectiott  ia  them  is  the 
result,  and  the  object  of  these  articles  is  to  give  some  account  of 
these. 

The  first  electric  ligliting  engine  that  the  writer  had  charge  of 
aiade  175  tuma  per  minute,  and  drove  a  pair  of  Thaauon-HoH*- 

ten  dynamos  fitted  with  electric  governors.  No  greaaa  was  wed 
on  diese  engines,  but  every  bearing  was  intended  for  oil,  and  it 

had  to  be  used  m  larse  quatititxs.  Each  bearing  wa-  supp'ied 
with  oil  by  an  independent  sight  feed  oiicr  with  a  glass  body,  and 
as  they  were  not  of  large  aiie  it  required  much  time  10  keep  them 
all  feeding  oil. 

The  only  objection  to  this  system  Ls  that  it  takes  too  much  time 
to  care  for  it,  and  largely  on  this  account  something  ri'fTerent 
was  devised,  although  I  sometimes  think  that  if  the  hrst  ciiing 
system  that  ever 'was  used  proved  to  be  perfect,  others  would 
appear  just  to  be  different  fram  dm  iuvoiithiu  of  aomeibody  dae 

The  first  chance  along  tills  fine  to  be  noted  is  shown  in  Fig.  i. 
It  is  used  oo  the  Sturtevaitt  engine  and  others.  A  comparatlvdy 
large  reservoir  is  located  on  a  higher  level  than  the  highest  bear- 
ing to  be  oiled,  and  a  separate  pipe  leads  from  this  to  each  bear- 
ing. In  the  illustration  there  are  eight,  each  of  which  is  fitted 
with  a  sight-feed  rcfrul.atcd  independently  of  all  others.  This 
en.". "1  lei  tl'.e  engineer  or  (nU  r  practically  to  i'-'l  a'.l  of  his  cups  at 
once,  not  through  tiie  nuziic  01  a  small  can,  but  by  pouring  it  in 
with  a  gallon  me.isure.  Each  feed  is  set  to  Supply  the  quantity 
that  is  reijuired  by  the  bearing  it  feeds,  thus  making  it  possible 
to  regulate  the  whole  perfectly.  Some  of  these  feeds  arc  for 
bearings  inside  of  the  crank  ease,  which  cannot  be  reached  easily. 

Fig.  a  illustrates  the  oiling  system  adopted  for  WestfaighouM 
engines.  The  crank  case  is  partially  filled  with  water,  then  one 
gallon  of  black  West  Virginia  oil  is  added.  This  kind  is  recom- 
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io^  flction  of  two  cradci  in  rapid  iHofioB  docs  not  csoss  it  to 

saponify  or  turn  to  soapsuds.  Of  course,  every  intemal  part 
is  covered  by  this  mixture  of  water  and  oil,  which  lubricates  all 
of  the  beuinfi.  This  engine  has  no  cranJMndi,  as  the 
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lug  rods  are  ittidwd  to  cranks  at  one  end  and  wrist  pins  set 
directly  in  the  piston  at  the  other.  Thesv  (.li^tons  arc  made  ver>- 
deep,  exceeding  the  diameter  of  the  cylinder  in  order  to  prevent 
cutting  and  npid  wear  fioiii  tin  peeviier  itralB  branglit  to  beer 

on  thcni. 

This  i<i  a  single-acting  engine  taking  steam  on  the  upper  end 
of  each  cylinder  only.  If  water  leaks  past  the  pistons  it  goce  into 
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the  cnalc  caat,  and  this  wonid  raise  the  water  levd  loo  Hifli, 
carrying  the  oil  with  it,  if  provision  was  not  made  for  prevcBtinc 
it  Utis  is  done  by  connecting  a  pipe  into  the  base  of  the  crank 
CSJe,  as  shown,  and  carrying  it  up  to  the  desired  oil  level.  Noth- 
ing but  water  comes  into  (his  pipe,  because  oil  keeps  as  near  the 
surface  a*  possible.  It  cannot  rise  higher  than  the  outlet  of  tliis 
pipe,  and  this  keeps  the  oil  from  overflowing  through  spaces 
around  the  crank  shaft,  etc  Of  course  the  engineer  cannot  tell 
whether  these  bearings  are  heating  or  not;  therefore,  so  looff 
as  oil  in  the  crank  case  is  maialained  at  a  proper  level  be  aumot 
be  held  rcqionsible  for  tmdue  wear  and  tear. 

Fig.  3  shows  an  oilmg  qralan  ainihr  (0  the  abow^  applied  to  a 
hoiisniilel  engnie.  It  ia  used  on  the  "tdeaT  eng^  and  otiiera. 
Oil  is  put  into  the  crank  case  and  the  crank  dips  into  it  at  every 
revolution,  splashing  it  on  the  guides,  also  the  wrist  pin  bearing, 
thus  keeping  tlicni  .ill  well  oi^eii.  As  this  is  a  douhlc-sctinj 
engine,  water  will  .so!ncliiiif>  ^nnie  out  around  the  piston  r.id,  and 
this  must  be  kept  out  of  oil  to  be  used  for  lubrication.  This  is 
accomplished  by  providing  an  opening  for  it  to  escape  into  the 
bottom  of  the  frame.  Oil  is  also  thrown  into  this  space  by  the 
crank,  but  water  always  goes  to  the  bottom,  letting  oil  rise  to  the 
top.  There  is  a  water  gauge  under  the  piston  rod  near  the 
itn&ac  box  tint  is  ingeniously  oontrimd.  When  tiie  anaolar 
■pace  aronnd  tiie  central  tnbe  ii  filed  it  then  lalla  hilo  the  tnbt 
and  escapes  through  the  ell  as  shown.  Of  ootnae  tliit  cm  be 
piped  away  to  any  suitable  place. 

The  objections  lo  this  kind  of  <iilir'<  ^^^tcIn.  whether  applied 
to  a  vertical  or  a  hortaontal  engine,  arc  that  it  docs  not  give  th^ 


a  dumoe  to  kBOiPirfwAer  ^  bcarioia  at«  1 
or  noti  and  when  it  baoomes  necessary  to  repair  these  engfaMi  lbs 
parts  are  in  a  dirtjr  condition        many  of  Hum  are  ma  (or 


m.  a.^lILIll6  BTUSH  or  WBSnNCHOUSS  KNCIMS. 

long  periods  without  shutting  down,  it  shows  that  the  plan  is 

fc.isible,  but  it  does  not  prove  that  lubrication  is  perfect.  A?  it 
Ii.  not  a  difficult  matter  to  cK.mu  them,  the  second  objection  is  iiot 
very  serious. 

Fig.  4  illustrates  an  oiling  system  that  ;-  used  on  I'aviic  engines. 
When  one  of  these  engines  isi  to  be  started,  the  central  tank  shown 
is  filled  with  oil  which  is  delivered  through  brass  pipes  and  sight 
feeds  to  the  bearings.  (See  also  Fig.  5.)  After  this  oil  has  lubri- 
cated these  bearings  it  goes  to  a  reoeitristK  lank  on  the  lower 


PIG.  4.— OtUNG  SYSTEM  OP  PAYItB 


part  of  the  frame.  (SeeFig,4.)  From  this  it  is  taken  by  a  1 
operated-  from  the  rock  shaft  and  forced  into  die  upper  tank 

again.  It  flows  from  the  free  end  of  a  curved  pipe  into  a  fnmci, 

as  shown  in  Fig.  s,  and  as  this  is  in  plain  sight  it  gives  the  engi- 
neer a  chance  to  see  wheiher  this  oil  pump  i*  working  or  not. 
As  it  is  filtered  before  leaving  this  tank,  or  it  itvay  be  better  to 
s.ny  that  it  ;s  well  strained  as  there  is  not  time  enough  given  to 
filter  it,  there  is  no  danger  of  small  pieces  of  waste  or  other 


no.  Sr-wan  tmmu  or  Mym  1 
objecthmaUe  matter  getting  into  tbt  sight  feeds  and  clogging 


There  ia  no  good  reason  wby  a  qrstcm  of  this  kind  Aonld  not 
woffc  well  under  fair  conditiaoa,  hot  some  engineers  do  OOt 
favor  !t  Some  time  ago  I  saw  one  in  opentioOi  but  the  oil  was 

in  such  poor  condiiii.'ti  that  it  coidd  baicly  be  usoi^  and  was  in 
danger  of  failure  at  any  time. 
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ncuuMi  manujcnoK  of  iNCAN-DEscurr  uuin  sr  miucm 

FILAUSMTS. 

I  iheidd  liiee  to  bring  to  the  atttntion  of  yoa'  readers  a 
oniOH  cooditioR  wfaidi  I  iwN  ftwnd  to  okt  in  the  prewrjption 
room  of  one  of  onr  looil  druggists  wIioid  we  supply  widi  eke- 

tricity.  ihr  current  tjcing  altrrnating  and  the  potential  HO  voltS. 
In  t)u'  Lciitrr  Lit  tlic  lJrc^c^n^Uiln  rooia  hangs  a  i6-cp  incandescent 
lamp.  1  he  wullv  oi  the  room  are  lined  with  the  i;sual  array 
of  drags,  chemicals,  etc.,  in  glass  bottles.  The  pbarroadBt  sutes 
that  everjr  three  weeht  lu  bat  to  nneir  tbc  taiap  ia  the  center 
of  atut  praicrifliaB  noai,  owiiif  to  its  inning  ami,  and  lie 
siwwed  me  sht  or  seven  of  these  banwd-oM  bolba.  ht  eadi  case 

the  filament  was  deflected  until  it  tuuchcd  the  glass,  punctur- 
ing It  and  of  course  ruining  the  iainp  at  or.ce.  The  direction 
of  this  detlection  was  always  the  same;  bnt  a  careful  inspection 
revealed  no  chemicals  for  which  I  should  judge  the  ftlament 
woiiid  have  either  an  affinity  or  antipathy.  There  are  no  mag- 
nets or  dectcical  devices  in  the  vicinilar  srindi  omhl  affect  the 
lamp,  wfaldi  I  miglit  add  is  of  standard  G.  E.  nak*.  1  ibotild 

tike  to  receive  tlic  ajilnionb  of  interested  parties  as  to  the  Canse 
of  this,  through  the  columns  ot  the  Electucal  Woblb. 

Dallas,  Tixai.  H.  B.  CaMoamjJK. 


PAtALLEL  OnKAIlON  OF  ALTEUtATORS. 

With  leferenoe  to  Mr.  Reynold's  qoestioo  ia  the  paiallel  opera- 
tion of  attemstors  as  noted  in  the  May  $  isaw^  I  am  of  the  opin- 
ion  thai  the  machines  were  not  in  step  mtil  the  fidd  excitation 

of  tlic  nitcrnalor';  was  strong  enough  to  hold  them  together.  I 
have  frequently  had  truubic  with  the  phasing  apparatus  not 
working  when  starting  up,  and  not  having  time  to  locate  the 
troaUe  and  not  wishing  to  dclajr  taking  on  the  load  I  have 
started  the  machines  with  the  switches  dosed,  and  noticed  that 
the  alternators  pumped  until  the  — «!»t««ir  cnrrent  was  atrong 
enough  to  bold  the  altematora  logcffaer  after  which  they  n- 
mained  in  phase 
SouTB  WiNOSAU,  Maine.  B.  U.  Euums. 

LOSS  ut  nonHOHV  mn  <o  nuaom  nsAViT  nm. 

It  is  somewhat  strange  to  find  at  tUa  late  date;  when  so  much 

has  been  done  to  improve  the  efficiency  of  engines  and  in  every 
Way  possible  to  reduce  the  consumption  of  fuel,  that  so  little  at- 
tention has  been  paid  to  the  proper  design  of  the  exhaust  pipe 
lines  especially  in  connection  with  condensing  engines.  So  much 
depends  on  the  proper  design  of  the  hii^  pressure  steam  piping 
tint  the  design  so  fsr  as  genetal  ammcaacet  b  coaeenied  has 
beeome  almort  atandafd.  Hm  axbantt  piping  boisever,  is  anb- 
jwet  to  litde  presinre  so  that  fhe  cteraent  of  danger  is  not  pres- 
ent. Water  hammer  hardly  exists  excopt  where  an  engine  is  so 
piped  that  a  pocket  of  water  lodge.";  hetwccn  it  and  the  condeoier 
which  may  become  a  menace  it  the  vacuum  is  sttddenly  lost 
The  calamities  are,  however,  never  as  great  as  in  the  case 
of  high  pressure  steam  pipes,  flie  Canity  deiign  only  sfcctjng 
lbs  coal  pile.  The  oanal  fanit  is  «bat  the  tAmm  pipas  ana  too 
small  or  else  have  so  many  bends  and  elbows  tiiat  tbey  Incrense 
the  friction  of  the  flow  of  .steam  and  raise  the  back  pres- 
sure on  the  engine.  In  condensing  plajits  increase  of  back  pres- 
sure is  quite  costly  since  the  mean  eflective  pressure  is  reduced, 
y«t  this  docs  not  seem  to  have  entered  the  minds  of  niaiqr  eqgt- 
neaiL  BvaiytMng  is  done  to  enable  tfw  fall  boiler  picaaare 
to  ba  amUaible  at  the  enpne  cgrlmder  while  at  tin  vAmUt  ead 
whatever  economy  may  be  effected  at  die  steam  end  is  more  than 
ttebly  lost  by  the  use  of  long  piprs  ton  small  in  diameter  and 
containing  numerous  elbows.  In  modem  turbine  installations 
this  is  not  true,  since  the  condensers  are  very  close  to  the 
iBfbiaes  and  tbc  economy  effected  thereby  >•  placed  to  tiie  cradit 
of  tha  ttnUne  It  is  not  wicoamon  to  Snd  Ceed-^er  baataca 


placed  between  the  condenser  and  the  engine  and  the  engineers 
operating  these  imagine  that  they  ana  effecting  an  eeoBOoy  bj 
heating  the  water,  whereas  tfaey  are  merc^  atraining  at  a  gnat 
and  swallowing  a  caidcL 
BaaonrVirf  N.  Y.  If.  hmum. 

inrKOD  or  aacimwa  koqk  at  ounafs. 

I  submit  herewith  a  medwd  of  SOCUtillg  loon  at  outlets  which 
will  doubtleu  be  of  interest  to  yonr  teadao.  A  portion  of  Ae 
loom  equal  to  the  distance  between  oontada  is  cut  away,  as  indi- 
cated in  the  sketch.  The  loom  may  then  be  bent  back  and  in- 
serted,  The  i/i6  in.  of  loom  between  the  rosette  and  the  wall 


KDHflo  or  sKoinio  mom  at  otnuns. 


will  not  show  and  the  loom  in  addition  has  the  advantage  of 
being  in  one  piece.  By  this  means  the  loom  must  stay  against 
the  rosette  and  cannot  work  either  up  or  down.  The  portion 
of  the  wire  shown  protmding  may  be  broltco  off  aiter  tlie  wire 
^as  been  made  tut  wndcr  tbe  screw. 
'WteOKRA,  Ala.  L  &  Smnact. 


mtAIHlNC  BNCLOSXn  MOIOBS. 

In  most  factories  the  inspectloit  of  motors  usually  means  a 
hmiad  glance  at  the  "«™—"»i»?r  and  bmsbca  and  refilling  the 
bearings  with  oil  This  had  been  the  pracHoe  at  any  rate  in  onr 

factory  and  a  recent  experience  shows  how  futile  such  examina- 
tions are  We  have  a  number  of  completely  enclosed  motors 
fastened  to  the  ceiling.  Owing  to  the  character  of  the  work  it 
is  necessaiy  to  use  fully  enclosed  motors  or  else  to  use  im- 
sia^tly  boxes  for  partiaUy  endoaed  motors.  A  boy  ejimbsd  « 
ladder  daily  to  look  after  the  bearings  and  see  that  tbsy  were 
wen  supplied  with  oil,  while  an  decttiehn  wonid  nnbe  wedcly 
inspections  of  the  motor  Interiors,  One  day  one  of  the  motors 
broktf  down  and  not  being  able  to  determine  the  cause  of  the 
breakdown  the  motor  was  unbolted  from  the  ceiling  and  re- 
moved to  the  woiieshop.  When  it  was  taken  apart  the  lower 
Held  coil  was  fbond  banned  out  and  that  part  of  fhe  eaihg  wa* 
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thick  with  oil.   Thfi  had  leaked  from  the  bcanngt  and  the    CAieuLAnow  or  fvilkt  aits  belt  sim  ir  means  op  the  guu 

r.'^^;Mg^  ilul  being  provided  with  a  drair.  of  .iny  kind  the  oil  sim-  RULi:. 

plj  iccusituiatcd  untxi  trouble  resulted  SjiiuUr  trouble  from  All  nunner  of  pulley  calculat;or.s,  the  speed  o:  gears  and  of 
Ihe  other  motors  was  torc-tailcd  by  dnlluig  a  hole  in  the  bot-  bclu  are  very  quickly  and  easily  made  with  the  slide  rule.  In- 
lom  of  the  casing  of  each  so  as  to  form  an  outlet  <or  any  oil  it «  the  writer's  belief  that  the  slide  rale  saves  him  tt  lost 

that  might  find  its  way  to  the  bottom  of  the  casing.  aMothTs  line  hi  a  year's  work,  to  My  noCfasng  of  the  u&u- 

iMoiAMAfuLU,  Imh,  J.  A.  McJ^y.      mee  of  aoeaiaoy  whieh  weoaipaines  its  ne.  It  ii  to  be  r^icl- 

ted  that  twtij  mechanic  does  not  pojKJi  and  tue  one  of  diett 
Jitda  iastrmnents.  Although  a  ipedal  slide  rule  is  procurable 
for  shaft  and  pulley  computations  which  is  very  convcmcnt, 
the  ordiii.try  slide  rule  will  serve  the  same  purpOat  and  It  ike 
s«mc  time  i>e  Uieful  tor  other  calculations. 

In  a  certain  belt  prviblcm,  far  '.nstance,  it  is  desired  to  tii;d 
what  pulleys  will  enable  a  belt  to  connect  two  shafts  with 


!  kutfe  Ian  ooma  win  cmculatioiis. 
fomiuiae  for  slide  rule  eakuhtfoti  of 

ivirf.  v, *:icb  I  bij;>i  will  be  of  to  S.mne  of  the  readers  of  the 
Ln.LiiUu.iL  WokLli,  I  do  nut  daim  these  to  be  new  to  all,  but 
owing  to  the  fact  tli<il  I  h;ive  never  seen  them  in  print  or  heard 
of  anyone  using  them,  I  think  they  are  original.    They  arc. 


Flo.  I. — FaoNr  of  Hum.  Rule. 


moreover,  approximaiety  correct  It  is  a  well-known  fact  that 
if  the  logarithm  scale  on  the  back  of  the  slide  rule  be  set  on 
the  gauge  number  (B.  &  S.),  the  resistance  per  l.ooo  fL  may  Ix? 
found  on  scale  D  under  i  on  scale  C.  The  decimal  point  set 
by  rcme.nibcrinfT  the  resistance  of  a  No.  g  and  a  No.  to  wire. 
Sues  or),  ooo,  .'ind  oooo  are  treated  as  Nos.  9,  8,  7  and  sixca 
10  to  20  arc  treated  as  Nos.  t  to  iOi  The  foliowiniK  will  be  new 


i 


TTtTTrt  rtTfTTTtmttitfrtTtTtnrtrfttiltiiX^ 


Fit;,  2.— KEVtJtSE  OK  SLIUK  RULE. 

to  nwny,  I  think :  To  find  the  area  or  diameter  in  cfrciilar  mils 
or  mils,  id  the  rider  tn  10, .150  on  right  index  of  scale  A 
Then  .set  the  rcsisl.Ttice  j>vr  tlioiisund  lect  on  sciile  B  to  rider, 
aud  over  i  o:;  scnle  B  find  the  c-.rcrJjr  in:.>  on  sca!e  A;  and 
under  I  on  scale  C  And  the  diameter  in  mils  on  scale  D.  To  lind 
the  safe  current  for  rubber  or  weatherproof  wire,  set  i  of 
scale  C  to  the  diameter  in  inches  on  scale  D.  Then  set  the 
rider  to  the  diameter  on  the  left-hand  scale  B.  Next  set  1 
o<  Ihe  right  hand  aeale  B  to  rider  and  under  5  of  di«  Hgiit 
fcaad  aeale  B  ind  ttw  onrent  on  aeale  D  tar  tubber-cosered 
wire;  For  w«athe(pn»f  wir^  under  to  of  riglit  hand  aeale  B 
find  the  current  on  aeale  D. 
Sau  Lub  Car,  Utah.  G.  Bl  Ifium. 


■VLB   rOK  CALCULATING   TBS   SUB  01 

TaanHPHAaB  anemia. 

The  tkree-phait  three-wire  tystem  it  the  moat  need  for  Inns- 
mission  work,  and  the  calculation  of  the  size  of  wire  tor  socb  a 
system  has  often  puzzled  persons  acquainted  only  with  direct- 
current  calculations.  The  s.qu.irc  root  of  three,  which  is  inlro'- 
duced.  acts  lu  bcftig  thetii.  and  they  are  also  likely  to  calculate 
ill?  three  drops,  and  then  wonder  vOietr.er  to  add  them,  average 
ihcm  or  neglect  one  of  them.  A  simple  and  satisfactory  rule  and 
one  easy  to  remember  is  as  follows:  The  ratio  of  the  amount; 
of  copper  used  for  equal  drop,  power .  and  voltage  is  too  for 
direct-current  circuits  and  75  for  three-phase  circuits.  It  fol- 
lows then  that  il  one  calculates  the  aiae  of  wire  bgr  oidinaiy 
diiKdHcnmnt  tnleii,  and  a«t  dhMas  the  deenhr  ndb  tqr  two^ 
the  prayer  aiae  of  wire  for  »  threO'phaae  cisenit  ia  obtained. 
The  leaaoB  for  this  i»  that  liine-fontiha  of  the  volume  of.  two 
wires  of  a  given  size  is  equal  to  the  volume  of  three  wires  of  half 
that  si;e,  lengths  being  equal.  This  simple  rule  has  helped  me 
very  tinich,  nnd  wh;le  I  do  not  clann  it  r  1  he  ori^Ml  OT  Oew, 
many  readers  I  feel  would  be  glad  to  know  it. 

Au&HT,  N.  Y.  A.  C  XcHAami. 


speeds  of  235  and  200  r.p.m.  By  placing  the  point  marked  3 
on  the  slide  o,-;'po5:tc  the  point  22;-,  on  the  nde  and  looking  along 
the  right  hand  side  ot  the  rule,  it  will  be  found  that  there  are  a 
number  of  ditiernit  diattieters  of  pulleys  which  wdi  satisfy 
the  conditions  of  the  problem.  The  points  16  and  18  coincide, 
showing  that  pulleys  of  that  diameter  will  dO  the  work.  Other 
snmbers  which  coincide  are  H  md  ^;  3M  and  36:  40  and 
4S;  dB  nd  54,  and  sereral  other  diamcler  oi  Mnttet  nMfni- 
lade  than  desirable. 

ft  is  very  easy  to  determme  the  speed  with  whidi  any  givea 
pulleys  will  drive  a  shaft  from  another  shaft  running  at  stated 
speed.  It  is  only  necessary  to  bring  opposite  each  other  the 
points  indicating  the  diameters  of  the  pulleys  at  hand,  look 
along  the  rule  until  the  point  is  found  which  indicates  the 
•peed  of  one  of  the  shafts  and  opposite  that  point  on  the 
slide  will  be  found  the  number  indicating  the  speed  at  which 
tlie  aHier  shaft  wilt  run.  Take  the  case  of  a  shaft  running 
at  100  r.pjn.  with  a  54-ini  pulley  00  ilt  and  let  it  be  letuircd 
to  find  Ihe  vdodly  of  Ihe  bell  whieh  runs  upon  that  pidl^. 
To  do  thb  ordinifily  would  mean  to  solve  the  following  by  ordi- 
nary arithmetical  ealctilatlen :  soo  X  54  X  3141  -f-  ta  =s  9813. 

To  do  this  readily  by  means  of  the  slide  rule  the  constants, 
3.1.^1  iind  12  are  gotten  rid  of  by  dividing  the  former  by  the 
l.Kter,  on  the  ruie,  the  result  beir.g  .262,  which  multiplied  by  the 
shaft  speed  and  diameter  of  the  pulley  gives  the  linear  belt  ve- 
locity at  once.  To  avoid  the  use  of  a  decimal  quantity  and  to 
use  one  division  instead  of  three  multiplications,  the  reciprocal 
of  .36a  is  found  and  used  instead.  This  constant  3.^3  as  well 
aa  the  recipncal  of  3J416  which  k  .7954  should  be  committed 


Songhly  speakhig,  the  bdt  tpeed  is  one-ieurth  the  produti 
of  the  pulley  diameter  and  the  shaft  ^ecd  taken  in  inches  and 

feet  respectively.  To  nuke  the  calculation  with  the  shdc  rule  it 
is  only  necessary  to  select  oac  <jf  the  numbers,  say  ;oo,  lix-itc 
it  on  the  rule  and  m.ike  the  constant  .1  8j  coinridf  with  it;  then 
look  along  the  slide  until  the  point  is  found  which  indicates  the 
pulley  diameter,  54,  and  under  that  on  the  rule  will  be  found 
the  point  indicating  the  belt  speed  in  ieet  per  minute,  whidt 
in  this  case  would  be  3,8».  The  sllda  nile  It  a  great  time  saver 
md  should  be  in  the  hands  of  every  osia  havinf  nncb  cakula- 
tioa  to  do. 

PuiTT  Cinr,  VLk.  J.  P.  Hobait. 


Be\iasiNc  OF  aoTAay  ooNVEenas. 

It  it  a  conuam  experienee  to  aub-etatiaitt  eotrtaining  lOtaiy 
converters  supplied  from  high-voltage  linea  lo  have  the  polarity 
of  the  rotary  converters  reversed  by  a  short  on  the  high-tension 

ones,  so  that  when  the  rotaries  are  started  again  after  an  m- 
currcnce  of  this  kind  they  give  current  in  the  reverse  direction 
from  what  they  did  before.  The  poisihillQr  that  thia  may  oeev 
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ihould  ht  nmamlMred  tqr  all  imttUiBg  or  In  dncit  of  ratay 
coimner  aub-statioiu.  The  converlen  anally  laab  over  or  the 
braattert  come  out,  making  it  necessary  to  rdUih  Uie  fields  if 
the  converter  i«  to  generate  its  current  in  the  proper  direction. 
This  can  be  done  by  opening  the  field  circuit  at  a  convenient 
[Kiiiit  and  with  the  resistance  all  cut  in  cireu;t  cxritiuK  the  field 
ior  a  iiioincnt  with  current  from  another  soLirrc  so  that  the  rotary 
will  build  up  in  the  right  direction.  The  Held  dfcoit  nay  tbai 
be  dosed  and  the  voltage  brought  up  as  usual. 
Bmusutt  H.  Y.  K.  L,  SKtm. 


okIi  Mintt  ptraann  an  based  on  tha  fact  tfiat  «.ai30  lib  of  mcr- 
any  at  6o<*  F.  in  Oe  column  corresponda  to  one  ponnd  par 
square  indi.  If  a  steam  gauge  becomes  incorrect  it  is  ««d  to 

bear  in  mind  before  starting  to  repair  it  that  it  is  impossible  to 
adjust  it  without  a  standard  test  gauge.  Merely  putting  the  gauge 

pointer  hack  to  zero  wiil  not  make  a  gauge  correct.  When  a 
g.^uge  IS  suspected  or  kiiowii  to  be  incorrect  it  should  be  sent  at 
once  to  the  maker  or  to  some  responsible  firm  havinc  Snillibla 
facilities  for  repairing^  testing  and  calibrating  it. 

FunuMbOK.  OwBH.Niwiusm. 


Tu  iLBaiie  anew. 

In  tbe  modem  motoir  ear  harsJi  soimding  horns  are  used  as  a 
lent-diiliace  wamifls.  Theae  sounds  are  not  intended  to  ddight 
the  musical  ear,  atfhoin^  in  the  expensive  cars  some  effort  is 

made  to  mitigate  the  harsh  sounds  by  eropioyinf;  musical  horns 
operated  by  the  exhaust  from  the  engine.  In  this  connection  it 
hs5  ^r^•Illod  striinge  that  ivt  use  has  ever  been  made  of  the  elec- 
trical siren.  It  iii  weil  known  that  any  magnet  excited  by  alter- 
natinR  current  emits  a  humming  noise.  If  a  thm  sheet  of  iron 
be  placed  over  it  for  immediate  contact,  the  volume  of  sound 
fesultinf  win  be  a  revelation,  and  if  the  sheet  is  mounted  with 
a  frame  so  aa  to  iotiu  a  diaphragm  and  the  magnet  be  made  saf> 
fcicntly  pewerfiil  and  operated  at  a  milablt  inq/tut^,  a  moet 
piercing;  pcnetiatinc  aonnd  is  emitted  vUidi  can  be  beard  iw 
miles,  especially  if  eoOeeted  and  tranamltled  by  a  megaphone. 
A  small  rotary  transformer  is  snflldent  to  supply  the  current  to 
operate  the  instrument.  The  control  is  accurate  and  easy  and 
the  pitch  of  the  s^omid  could  be  modulatej  if  necessary.  The 
sound,  of  ru  -.rse,  woulil  be  weird  and  uncouth,  but  tkOt  more  so 
than  the  groans  of  the  horns  now  in  use  An  ordinary  telephone 
receiver  attached  across  a  53-volt  alieriMting-current  circuit  will 
convince  anyone  of  the  noise-making  possibilities  of  such  appar* 
atus.  I  remember  socb  a  device  being  used  oa  a  Fourth  of 
July  celebratiaB  and  it  edipaed  any  sennd  I  ever  heard. 
Mnr  YcBK.  C  Jon*. 


WWVIIIIiWt  ttTTHOn  OF  TKSTI.HC  ASSIATintES  AMO  ( 
INSULATIOM  WMU  WIBSS. 

I  recently  beard  of  a  few  kinks  in  xae  m  one  of  tha  large  iiJI> 

way  shops  in  Cliicago,  which  may  be  of  interest  to  yoor  readers. 
Unfortunately  I  can  remember  but  two  of  these  at  this  time, 
a  method  of  testing  amiatures  and  a  convenient  means  of  strip- 
ping the  insulation  from  nW  polls.  The  armatures  to  be  tested 
are  piaccJ  in  a  tack  ami  brushes  are  made  to  bear  on  the 
commutator  just  as  in  actUAJ  practice.  The  brush  holders  are 
to  the  rack  and  these  jire  supplied  with  ^temating  cur- 
at a  potenUal  of  about  80  volts  and  at  a  frequency  of 
cyciea.  The  armatures  which  are,  of  course,  without  fields, 
■re  mated  by  hand  and  aiqr  open  circuit  makca  tlaali  manifest 
by  severe  laahlBg.  Defects  in  the  armature  sudi  aa  hnm  of 
copper  w  pieces  of  solder  short-ciraiidnB  adlaecnt  bate  an  inp 
siantly  burned  out  at  the  same  time  without  hijaiy  to  tha  coni- 
niiilalor.  As  is  well  known  it  is  not  alwaj-s  an  easy  matter 
to  remove  insulation  from  wires,  much  Scrapiing  being  neces- 
sary. In  the  armature  department  of  these  shops  a  low  voltage 
transfonucr  is  used  vr.ih  success  to  expedite  tlie  removal  of  in- 
sulation. Current  at  a  fotcntial  of  about  7  volts  is  passed 
through  the  armature  coil  which  heats  up  sufficiently  to  loosen 
the  insulation,  thuB  mahfof  ila  removal  aa  eaa. 
CaiCAoo,  In.  F' 


UUmtATniO  MSAtC  tUtMBS. 

It  is  interesting  10  note  that  the  mercury  gauge  which  wa-S 
long  ago  discarded  for  practical  use  still  remains  the  fundamental 
standard  in  calibraiing  new  gauges  or  correcting  old  ones.  The 
gauge  to  be  calibrated  is  connected  on  the  same  pipe  which  opens 
irofli  the  pump  into  the  short  leg  of  the  mercury  column,  and  the 
ptttitioaa  of  the  pointer  are  observed  and  marked  on  the  dial 
A*  mereniy  stands  at  hel^its  eonesponding  to  certain 
The  hrigfatn  to  whldi  mcrenty  ia  raiaed  for 


STAMP  MtU.  CAMS  AND  C.\M  Sli.KFTS. 

In  a  recent  conversation  with  a  machinery  salesman  on  a  sub- 
ject of  cams  and  cam  shafts  for  stamp  mitts,  the  fact  was  brought 
out  tha^  the  strain  00  the  cam  fastening  is  very  severe,  owing  to 
the  jar  due  to  the  cam  striking  at  the  beginning  of  the  lifting 
strobe  and  alao  on  aceomt  of  the  cam  being  atndc  on  1 1 
The  tdcalioa  then  came  up  ol  die  poesibilily  of  ft  : 
application  of  power  tqr  means  of  etactdcal  deviem  and  eHninar 
tion  of  the  self-destroying  feature*  Of  die  pltiaat  nwfhwiifal 
ones.  I  do  not  know  if  this  has  been  tried  but  it  eeema  to  me 

worthy  of  consideration. 

The  application  of  a  large  solenoid  to  each  stamp  would 
climi'natc  all  wearing  and  moving  parts  except  the  stamp  head 
and  stem  with  a  spring  counterbalance,  and  would  secure  a 
mechanism  as  desirable  in  its  action  as  the  well  known  cushioned, 
steam  hammer.  The  application  of  current  to  each  solenoid  from 
a  dictaiKe  could  br  some  suitable  device  be  made  of  such  fte- 
qnanOr  ind  dtuntioiik  an  to  take  advantage  of  the  vibraiioo 
period  of  the  etamp  in  ovder  to  eeonemiae  die  power  of  Ita 
rebound.  In  addlthn  to  the  paaiiUa  giaalei 
efficiency  could  be  added  the  efldeacy  of  dectrkal 
of  power  'direct  to  the  stanq>. 

iMtuSt  Sfanmi  Ni  J>  Hmnn?  W, 


WINDOW  BinCLAX  AtJt.ilMS. 

One  of  the  most  unsatisfactory  devices  the  eteetridan  has  (O 
install  is  (he  window  burglar  alarm  as  now  made.  Even  when  a 
carpenter  is  employed  to  do  the  morti»in(f,  the  work  is  apt  to  b« 
unsatisfactory,  and  the  difiiculty  of  m.aking  good  connections 
which  in  time  will  not  develop  "aborts"  and  breaks  is  very  great 
Part  of  the  trouble  is  due  to  the  flimsy  nature  of  the  devices 
usually  obtainable  from  the  electrical  supply  dealer,  but  I  liave 
never  seen  a  window  boiglar  alaim  device  that  I  consider  satis- 
factory either  dectricaNy  or  mechaaicaHy,  and  door  biuglar 
alaira  devieca  are  bnt  little  more  mtiafadOfy.  I  havo  taaa  toM 
that  many  pnleMa  have  been  imned  on  window  bnqliar  alania, 
some  of  which  are  danoed  to  obviate  the  obicelloat  to  lh«  old 
forms,  but  apparently  none  of  these  has  entered  into  genefal  use. 
The  reason  may  be  that  the  devices  involved  too  much  compli- 
cation in  installation,  or  that  owing  to  limited  sole  of  house  bur- 
glar alarms,  manufacturers  of  house  clcc*,rica!  supplies  have  not 
considered  it  worth  while  to  place  them  on  the  market. 

Without  doubt  many  eiectrictans  have  thought  of  improvements 
over  the  old  types,  and  some  hav*  prabaUy  devised  and  applied 
satiafactOfy  iovms.  I  think  a  real  service  would  be  done  if  work 
ia  tbb  UlM  were  pubUshet^  and  I  hope  that  this  letter  may  bring 
oMt  aoma  oxperiences.  A*  a  ainttcr  I  should  like  to  aohmit  the 
fo&owlny  attm^ittlQii  fc  cfilicimis 

Ftia^  wtg  two  aipaMita  oontanbi  of  tha  veiy  aimpleat  fbmtp 
lutalled  seme  knAa  apart  and  connected  mpeettveJy  to  the 
two  drcuit  wires.  Second,  inset  a  Tiarrow  strip  of  brass  in  the 
side  of  the  sash.  When  the  window  is  closed  one  or  both  of 
the  contacts  will  seat  on  the  wood  of  the  sash;  when  the  window 
is  raised,  both  will  come  into  contact  with  the  brass  strip  and 
complete  the  electrical  circuit.  An  obvious  objection  to  this 
method  is  the  cost  of  the  brass  strip  and  cost  of  labor  of  set- 
ting it,  but  this  would  not  apply  in  many  cases  where  security  is 
desired  at  any  reaaonable  cost  I  hope  tliat  odiers  will  give  their 
Ideas  00  iSm  aolbjeet  _ 

tU.  Jam.  L.  Wkir, 
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nMamia  oonin  tamo. 

The  valre  items  on  a  14  by  30  Corliss  cngiric  tio.:anin  badly 
wora  where  they  passed  through  the  bonnets  into  the  valve 
chamber!  and  the  bearing  surfaces  were  also  found  to  be  in 
very  bad  cotidition.  This  was  corrected  by  chucking  the  bonnets 
in  a  lathe  and  taking  a  thm  boring  cut  through  them.  A 
reamer  was  then  pai$ed  through  the  cut  and  the  bearings  were 
left  in  fine  eoodiliaiL  nHlrmii*  somewhat  larger  than  originally 
made.  The  etcnw  were  worn  along  the  portkm  which  projected 
thnmli  the  tmuKla,  ao  that  were  pot  in  a  taOe  and  a  cot 
lalwi  to  tednoe  (fee  ^amder  about  enetelf  lodi  IM  tkm  the 
enlarged  diameter  of  the  hoanett.  The  tteim  were  then  taken  to 
a  twaas  fouadiy  and  a  coating  el  braaa  moulded  around  them 
mflBdently  thick  to  permit  the  sterna  to  be  machined  to  fit  the 
bonnets.  The  repaired  stems  worked  fully  as  well  as  entirely 
new  ones,  and  cost  considerably  less.  Ir.  putting  them  in  the 
sand,  .1  •■vooden  sleeve  of  the  rr']iiired  ijii::;'-trr  for  the  brass 
was  slipped  over  the  stem  along  the  portion  to  be  covered  with 
brass  The  mold  was  then  rammed  in  the  usual  manner,  and 
when  opened  the  Stem  wat  taken  out  and  the  sleefe  remiMred. 
The  stem  was  thcB  icplaeed  as  if  it  were  a  con  and  die  hme 
poured  aronnd  it, 

Cbkmo^  Itu  Abibic  Jaim. 

HOHl-UAH  neCD  VkXn  AWAUTQa. 

In  a  small  Tex.-i=i  toxm  the  load  on  the  station  had  become 
so  iarge  that  when  the  peak  came  on  the  boiler  pressure 
dropped  appreciably  making  it  difTicult  to  carry  the  load.  This 
I>eak,  however,  was  only  of  short  duration  and  since  it  would 
not  pay  to  install  another  boiler,  we  used  a  small  fan  to  force 
the  draft.aad  tlma  kuf  op  the  boiler  prenaic.  The  fan,  bow- 
ever,  wat  ahrayt  tMi«  trouble  and  icJuacd  to  week  when  we 
auiat  daiirad  ft  We  dm  fot  as  eld  wnd  mill  whed  and 
drove  tUs  htm  die  4iaft  to  wMdi  the  feed  pumps  were  con- 
nected. We  housed  in  the  wheel  and  used  a  wooden  box  to 
direct  the  breeze  under  the  grate.  The  wheel  was  of  the  light 
steel  construction  .md  it  was  not  necessary  to  drive  it  very 
fast  to  obtain  a  Ei"><";d  draft.  We  used  a  wooden  slider  in  the 
bcix   somewhat  sin'.i^ar  1o  the  slider  in  the  air  h-n.v  of  ;i  hot 

air  furnace,  to  regulate  the  draft.  The  old  wheel  worked 
well  for  aboBt  a  Tcar.  and  althoogh  aonewint  aaiightly,  did 
good  service.  When  a  modem  engine  was  put  in  place  of 
three  aoiaB  ones  we  found  that  the  steam  eonaumptioB  was 
not  BO  great  and  that  it  woaM  not  be  nacasiaiy  to  fsree  tte 
boilera  even  wilfa  die  hcavieat.pcak.  The  old  wfaed  waa-dwn 
remored. 

Nxw  OauAKa.  La.  J.  BaowLin. 

BS-BABBtmRC  A  WKIST  FIN. 

Net.aanjr  years  ago  brasies  were  nude  edjvitable  for  rods 
Igr  maBS  of  a  wedge  and  a  set  screw.  Thebrassss  wsreoMdeoC 
sone  Bopposedly  good  hnnue  or  similar  metal  and  it  waa  the 

duty  of  the  engineer  to  drive  the  key  or  wedge  until  the  brasses 
fitted  the  pin  with  the  required  degree  of  closeness.  The  set 
scrr.v  was  then  ;;g!;tr:".ci:!  ar.d  the  job  '.v.is  complfte.  While  this 
arr.mgcmcnt  .'.oikcil  w!>ll  in  the  h.ancLs  of  a  corvjjK  tent  engineer, 
it  soon  bec.-imc  thf  prey  of  the  monkey-wrench  fiend  and  ir.  order 
to  prevent  this  the  brass  was  made  a  solid  fit  around  the  pin  and 
the  only  means  of  adjustment  was  to  file  away  some  of  the 
metal  between  the  halves  of  the  brass.  It  was  found  that  when 
a  pin  became  hot  through  lack  of  sufficient  oil,  or  through  the 
prasenBB  of  dirt;  it  woold  be  damsged  if  tiie  engine  were  kapt 
iriiipidBi|^  Ittdccd  ^Sio  writer  Imis  flCMt  ^fftiVHt  ^Ihidt  ^Snst 

actually  brasad  tbenuehres  to  the  rod  and  had  to  he  chipped 
oir.  To  prmat  bjniy  to  die  pins,  brasses  are  now  muSty 
lined  with  bdihitt  metal  and  set  up  solid,  brass  to  brass,  with 
a  wedge  and  a  screw.  With  this  arrangement  should  the  wrist 
pin  become  hot  the  babbitt  metal  simply  mells  out,  thus  warning 
the  engineer  of  trouble  before  the  pin  is  damaged.  A  case  of 
this  kind  recently  took  place  in  the  backwoods  where  there 
was  not  a  piece  of  metal  of  any  kind  to  be  had  which  could 
be  used  as  a  mandrel  upon  which  to  babbit  the  pin  brasaea.  The 
engine  had  to  be  gotten  in  shape,  however,  and  the  only  object 


of  approximately  the  right  size  was  a  tin  can  about  three  inches 
in  diameter  and  ten  inche?  long  which  bad  oootained  some  cement 
used  in  coniwctbii  with  the  roofing  material  with  which  the 
factoiy  was  covered.  The  can,  however,  waa  not  exactly  cflia- 
drical.  A  bole  was  iherefiDre  punched  in  one  cod  of  the  «an  and 
a  nipple  scMered  in  and  steam  eoonectlens  made  between  the 
can  and  the  boiler.  A  di^  eennection  was  also  made  so  as  to 
throttle  the  steam  preiaitre  to  a  point  which  would  not  rupture 
the  tin  can.  The  scheme  worked  perfectly  and  under  a  pressure 
of  about  JO  Ib^.  the  can  rounded  out  nicely,  the  fl  it-i  disappear- 
ing anil  the  cirs  calipcring  with  little  variation  m  diameter. 
Stenni  v.;is  kr-pi  m  for  a  short  while  after  tl'.e  m;indrel  was  in 
place  and  before  yie  babbitt  metal  was  potired,  thereb>  healing 
the  box  to  a  degree  whidi  insured  a  perfect  How  of  :v.etal  A 
sheet  of  writing  paper  was  wrapped  around  the  tin  can  before 
it  was  set  to  receive  the  baUrftt  metal. 
JiBSiir  Cmr,  N.  J.  F.  J.  Hamhomp. 

METHons  OF  srrriNG  poi.fji  in  uxstrrrASLE  son 

There  arc  a  number  of  places  where  the  life  of  wooden  poles 
is  so  short  that  the  means  taken  to  prolong  it  may  be  of  interest 
In  Salt  Lake  City>  for  instance,  where  salt  is  plentiful  and  ebftapt 
h  hu  been  Iband  diet  die  Sberil  nae  of  die  sdbstanoe  armmd 


no.  I. — roLE  scrnNc  alokc  RAiuiOAo  tracks  in  new  okixans. 

die  pole  whOe  the  dirt  Is  being  filed  in  and  ttmped,  is  very 

elTectiisI  in  preventing  rot  under  ground.  Where  pole  lines  run 
through  low  ground  and  swamps  and  where  the  climatic  condi- 
tions arc  such  that  timber  rots  quickly,  a  concrete  setting  for  the 
pole  often  proves  effective  in  staying  this.  In  New  Orleans  the 
plan  is  to  put  a  box  of  slightly  larger  dimensions  than  the 
pole  in  a  concrete  setting  as  shown  herewith.  The  pole  is  then 
slipped  into  the  box  and  clean,  sharp  sand  poured  around  it  A 
anflicient  spaee  is  left  between  tbe  pole  end  die  box  so  that  a 
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narrow  scoop  can  be  put  m  to  take  out  •.ht  ^-^rxl  without  dis- 
turbing the  concTtte  i«tting  when  it  bcciMtiL-s  ncLt-ssarv  to  jjiit 
a,  new  pole  in  the  place  of  the  old  one.  Square  pola  are  used 
for  this  work.  The  concrete  ietling  is  about  7  ft  Jeep  by  354 
ft.  aquare.  Tbc  box  is  made  of  inch  pine  and  is  16  in.  aqnare 


rtC  3.— WLB  SttTWC  IM  VERY  SOTT  EA«TH. 

iiiiidc  and  about  O'/j  It.  deep.  The  base  of  the  poles  is  14  in. 
square.  In  vcr>'  soft  ground  it  is  sometiim-s  necessary  to  drive 
piles  deep  into  the  earth  and  fasten  the  poie  to  the  pilf,  as  shown 
by  tlie  sketch  bcrcwitli.  In  some  pr^rts  of  C.'iii.ifla  poles  of 
reinforced  concrete  aie  being  employed,  i'liese  are  made  on 
(he  tnmA  widi  dieir  butts  immediately  over  the  hole  in  whicb 
tkcy  nrft  tn  fac  elected.  A  a-it  pole  for  ordinary  tine  work 
wiifim  alMdt  tent  and  a  so-ft  pole  about  5  tons.  All  poles 
are  meie  aQnaie  on  ■ccohbC  of  Che  ease  of  malciiic  ant  alao 
beeauie  of  die  nvfat  ib  >tccl  pooible  tberetgr.  The  poles  eve 
molded  in  wooden  form,  io  «  faoriionlal  jMilion,  the  top 
side  being  left  open  and  finislied  with  a  trowd.  The  concrete 
is  compo5cd  of  one  part  Portland  cement,  two  parts  clcnii,  sharp 
sand  and  four  parts  broken  stone.  Sonjc  of  thcst-  jioles  are 
erected  on  the  Wellaad  CmiI  ttananussion  line. 
QvuK,  Canada.  Llxwellyn  Urakc. 


•ammjt  tm  to  xunona  waid  cocvant  oamnctuwi. 
A  rbbZI  horizontal  tuhalar  boiler  had  been  rmurini 
iiilht  ead  day  in  a  Uihlhw  plant  for  •  flMOlh,  nd  h  waa 
tomary  to  bbw  off  fbe  boiler  late  in  the  aftennon  and 

veiy  e.irly  in  the  morning  on  account  of  the  sediment  cont 
in  she  wntcr.  One  morTiinp;  while  the  boiler  was  being  Mown 
<,1T  I'-  ij-ual,  it  was  noticed  that  the  water  did  not  drop  in  the 
gauge  glass,  although  the  boiler  had  been  blowing?  off  for  some 
time:  The  middle  gauge  cocJr  :i  water  column  was  then 
tried  and  water  flowed  from  it  frcdy,  so  it  was  thought  that 
die  brikr  M  ben  pnnved  T«y  loll  pmrfooilr.  Featintibew^ 


ever,  that  somt-ihtr;^-  nuglu  be  wrong,  the  engineer  ordered  the 
blou-oft  closed ;  but  ,'»s  the  water  had  dropped  somewhat  he 
ordered  11  opened  again.  Just  as  soon  as  the  blow-off  was  again 
opened  the  water  in  the  gauge  glass  began  to  drop  rapidly  and 
finally  disappeared  from  view.  The  engineer  then  perceived  what 
had  happened.  The  gauge  had  been  indicating  wrongly  and  the 
boiler  had  nndonbtedly  been  blowo  very  low.  The  damper  was 
iwmediatriy  closed  and  wet  ashes  thrown  on  the  fir*.  Steam  was 
diet  <tf  the  engine  and  die  boiler  allowed  to  eooL  After  the 
pressnre  had  dropped  an  emunination  wa«  made  and  ft  was 
found  thst  the  front  sheet  of  the  boiler  had  b.ilged  otu  consid- 
erably at  the  Sides  over  the  nre  and  tha:  Lv^>ti-.  hcaU-i  had  also 
bulged  out,  and  this  of  course  condemned  the  l>oiler  for  further 
use.  It  wa«  fD'.md  th.it  about  6  in  of  w  stcr  -.vas  left  in  the  boiler 
and  that  the  cauic  of  th.c  false  registraii-ji'i  in  the  gauge  glass 
was  due  to  the  lower  water  column  cotuicction  being  tilled  with 
sediment.  The  cn-ting  was  tapped  for  l'/i*in.  p^,  but  when 
it  a  bushing  and  a  mtwh  smaller  pipe  was  used.  The 
wai  father  kqg  and  the  bottaai  eomieeliaa  was 
tapped  into  fbe  boiler  head  aaiaac  the  Jhics  near  a  hand  hole.  An 
CD^rdy  new  sheet  had  to  be  pnt  In  the  boiler  over  the  grates  and 
about  35  tube;  !  .1  d  t  >  be  safe' ended.  The  water  column  was  re- 
piped  With  i^-m  p:pa,  as  was  intended,  and  the  bottom  connec- 
tion was  tn;>^Hil  iiiti'  the  front  liead  -i.ist  below  the  top  row  of 
tubes,  ri^i^  iiuidi  wt  should  serve  as  a  warning  to  engineers  to 
muVe  sure  lli.it  llK'ir  water  COflfflinS  are  pniterly  cor.nected. 

Coi.UMBU&,  Ouio.  R.  Z.  BiSHor. 


EXTLOSION  OP  A  CASOLISe  LICHTIKC  FLANT. 

That  the  Underwriters  are  very  particular  as  to  the  installation 
of  elc.;tncal  wiring,  is  well  kii- v,\ r..  And  "o  :r.u  there  ciii  'l>c  no 
reaso!i.il)ie  objection.  But  wli.it  seems  strange  (■  1  the  .-^verage 
small  central  btation  manage:  13  that  these  Same  Underwriters 
will  permit  the  iiislaliation  of  hazardous  gasoline  lighting  plants 
in  the  smaller  towns  and  cities,  without  an^  apparent  regard  for 
their  own  interests.  The  accompanying  sketch  gives  the  floor 
plan  of  a  gasoline  plant  which  recently  blew  up  in  Petersburg, 
showing  the  location  of  the  reservoir,  vaporizer  and  lanipe> 
and  of  the  gasoline  and  kerosene  tanks.  The  explosion  ooeaned 
about  closing  time  when  a  clerk  was  in  the  act  of  shutting  off 
the  supply  of  gasoline,  and  it  was  Only  through  the  grit  of  the 
clerk  th.i:  ilir  -lirr  \eas  not  burned,  he  having  stiyed  with  the 
machine  until  sit  could  turn  off  the  supply  of  gasolme  .-iiid  shut 
off  the  vaporizer.    As  it  .t  quantity  of  gasoline  w.is  scat- 

tered around  on  the  floor,  but  fortunately  did  not  lake  tire. 
The  entire  plant  was  completely  wrecked.  The  conducting  pipe 
(which  is  a  a-in.  tin  soJdered  pipe)  was  so  hot  that  the  ioints  be- 
came  unsoldered  The  globes  oa  Hat  tamps,  which  are  of  dear 
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glass  similar  to  '.hi-'-e  uvtd  '.vitli  o^h'ii  .ins,  were  tv.clted,  and 
some  of  the  brn-s  tubes  were  aUo  fused.  There  a-e  two  other 
pl.iiits  ill  the  same  city  which  h;<\e  generators  even  more  dan- 
gerous than  the  machine  that  exploded,  as  they  contain  from  three 
to  six  gallons  of  ga$oiioe  at  the  boilhig  pofatt  all  the  time  die 
plant  is  in  operation. 

It  seems  only  common  justice  that  (he  Underwriters  should 
appljr  rales  to  gasoline  lighting  equally  as  stringent  as  ttaoae 
they  impoee  upon  deelrie  ligbtmg.  As  you  have  pointed  out  in 
your  columns.  Underwriters'  engineers  have  reported  in  strong 
terms  on  the  great  hazard  of  gasoline  lighting,  but  their  opiniona 
thu^  f.^r  appear  to  have  been  cndrdy  jgnered  br  the  TaiMI  Asso- 
ciations. 
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QUESTIONS  AND  ANSWERS. 


Doc*  it  nuke  anjr  <itSeT«ice  on  which  lead  ol  a  gencruor  the  dieuil 
breaker  and  UMNHr  M  MBMOMr  W,  B.  W- 

While  it  malKtHO  difliera»e  to  fAidl  terminal  the  series  wind- 
ing is  connected  provided  it  is  connected  properly  with  respect 
to  its  magnetizing  effect,  as  a  rule  mscbines  have  the  series  wind- 
ing in  the  positive  side,  so  that  circuit  breakers  aird  utnoieters 
should  be  connected  on  the  negative  side.  Unuss  tins  obtains, 
the  ammeter  will  not  regiMcr  the  entire  i>ul;iiu  of  (he  fflacbine 
and  the  circuit-bre.iker  will  lujt  open  ih.e  equalizer  circuit  wfaCTC 
compoimd  wotind  titrahmes  arc:  i.peraung  in  parallel. 

How  auty  autumu'biie  engines  be  tested?     The  builders' 
to  be  so  rery  excessive  Ifeat  •  WHWtflltat  lot  Mllll_ 

engines  would  be  appreciate  t.  ft,  S. 

The  most  convenient  method  for  testing  automobile  engines  and 
one  which  we  believe  is  used  by  many  of  th«  manufacturers  of 
high  class  suioniobilei  consitu  in  ooupUnif  tiia  cdgine  by  means 
oltliecoiwcliiiefclondiMet-cnnctttdTiuniaor  mMor.  Tbe  am- 
SHMr  and  wliaiM«r  rending*  am  talwn  and  tlw  pnidnct  nnilti- 
plie4  Igr  ■  oertain  conatant  nptesentinc  tlie  efficiency  of  the  dy- 
aaaift  TU*  teaolt  in  watts  is  oonvertcd  into  its  eqtuvalent  m 
bona-powar  hf  dividinr  Hm  pmdact  Iqr  746> 

b  Jk  fltla  t»  gMifaic  Mca  thin  ft  kaneyanr  temtmktlij  In  • 
■Incle  eyUndtr  of  «  a**  eniiaef 

Yes.  The  largest  gas  engine  now  running  of  which  we  have 
Icnowledge  develops  about  1,000  hp  in  a  single  cylinder.  The  gas 
engines  br^ns  built  by  the  Snow  Steam  Pump  \V0rk5  for  the 
California  G.is  &  Electric  QjrporafioTi  are  e.tpeiied  to  dcvchip 
I'ZSo  brake  hur^;. power  in  each  cylinder,  and  the  tcttipany  h  of- 
fering gas  engines,  a  single-cylinder  of  which  will  develop  at 
maximum  rating  3,500  brake  horse-powar.  TlM  OechdhaMiaf  |H 
anginca  are  bnilt  in  aiaca  develoiiing  ^  joob  4fini  m  79>^  VOO, 
and  t,so»  horte-power  in  a  single  cylinder. 

We  have  a  is-fap.  sfauol-wouod  motor  on  a  light  l<:isil.  Abrnit  itt  monihi 
agt>  it  bijrrtt  out  i>n  tlie  ftfge  and  under  the  c&tnrni:talLT,  Iraritiu  liie  face 
oi  tl'.r  C'jnnnulator  :n'.3i:t.  1  tinincd  uut  ttic  t-avjty  antl  tilled  il  willi 
plaster  and  wound  new  cord  with  shellac  around  th«  edge  aad  had  no 

ifeaMe  naiffl  a  ftw  daya  aftt  whta  Ik*  mm  waaklt  t^tmnt,  I  affiltod 
tkc  mm*  ttauitj  and  have  It  ruaning  again.  Can  yva  MO      (he  mate 

of  tbe  Irouble?  P.  J.  IC 

From  the  sketch  which  you  enclose  it  is  evident  that  yoitr 
trouble  is  due  to  oil  finding  its  way  from  the  bearing  or  other 
source  onto  the  commistator.  If  you  will  file  a  groove  arQimd 
the  circumference  of  the  shaft,  making  the  side  near  the  com- 
nnitator  almost  perpendicular  to  tbe  axis  of  the  shaft,  you  may 
gt^p  oil  from  creeping  along  the  shaft  to  the  commutator. 

I  h«M  a  |»hfi.  Iniailien  Mtar  dbaet  aumiiuNd  t*  a  dhadKaitent 
iftuma.  ne  aaler  iMchte  ihN»phiie  <«iC|cle  ciiwent  at  a  peNntlil  ol 

a.soo  volts  (rom  a  bydro.«lectric  plant.  The  speed  ot  tbe  motor  is  not 
saffidcntljr  high  to  maintain  the  vallate  o(  the  djrnamo  for  tbe  lamp*  to 
bom  brightir  and  when  cutting  in  a  direcKonncctrd  ttcam  |{rntT»toi'  set 
the  voltage  is  raised  luiBcientl"  to  take  the  •tiii:<-  U^sii  fr mi  the  motor- 
generator  Mt  which  then  rcversct  and  drives  the  induction  motor  as  a 
generaiocv  TUt  laMa  <or  a  apao*  •(  ibeat  flia  i 
effect  does  this  beve  on  the  hydnHdectric  alternator  at  tbe 
«(  tbt  Hnat  A.  R. 

The  Indttctioa  motor  which  is  driven  as  a  generator  merely 
pmnps  back  eufient  into  the  Vn^  and  instead  of  being  detrimental 
to  the  altetmlor  it  *e  other  end,  astjsts  it  to  si^Ply  the  enrrent, 
the  energy  being  taken  from  the  steam-driven  grnerator. 

What  should  csnsc  an  enclosed  irc  Ump  to  ciplcjr'  WhSlc  witchlns 
In  a  lamp  the  other  day  an  cxplsji^inn  took  place  wKicb  smaahed  both  the 
Inner  and  outer  globes;  yet  smj  elcciricaj  defect  was  f^-ji;il  in  i^ir  hmi'. 

li.  M  r. 

The  arc  is  enclosed  to  lengthet:  the  life  oi  the  carbon  Uy  ex- 
cluding oxygen.  The  siivipo  o:  air  being  imperfect,  the  burning 
of  a  carbon  results  in  tlie  formation  of  carbon  monoxide,  a  poison- 
OnS  gas.  The  coding  of  the  lamp  permits  air  to  leak  in  aitd 
with  the  carbon  monoxide  to  form  an  explosive  ndx- 
The  ignition  of  thia  nUxtore  is  leeoroplished  when  th«  lamp 


is  placed  in  circuit  again  and  an  explosion  takes  place  just  as 
when  a  lighted  match  is  brought  into  a  room  filled  with  escaping 
gas.  Tbe  phenomenon  being  purely  chemical  is  not  due  to  aai 
deetrieal  defect  in  the  lamp^ 

We  are  tmnlng  evr  eaatrat  itMloia  «a  tbe  aj>  vh  lhr«e<wifc  syttea 
and  are  ghrinc  an  «n-iit«i.t  ■ersiea.  We  wish  ta  buUU  a  direet-caoMetrt 

tine  wire  tii  take  the  load  after  the  Isfge  belted  «■•  jlint  iJpwn  fw 
i.'ie  night.  Could  we  throw  the  smaller  set  in  rotiltn'-''  "i'lJ  hrf- 
•el  dtiriog  the  peak,  and  w!jal<t  It  he  all  Hghl  Ip  iiart  the  ■uuller  set  aaii 
when  it  is  built  OJi  to  (ui:  vultaicr  lliri>w  -.llr  l.'j  I  uvcr  to  it  liravly  tjkiaf 
a  flash  in  the  lamps  which  Mere  lighted  at  the  time?  Would  tbla  damage 
the  Urge  set?  T.  B.  Co. 

As  is  the  case  with  ail  other  gfiier.itors,  riinning  in  miil'.iplc, 
i;  will  be  necessary  for  your  three-wire  r.itors  to  have  ihe 
same  general  characteristics  if  they  are  to  run  in  multiple  or 
Otherwise  each  will  not  take  its  just  portion  of  the  load.  The 
proper  way  to  cut  in  your  smaller  machine  and  relieve  the  Urge 
set  is  to  bring  tbe  smaller  set  up  to  fnll  speed  and  adjnst  its  volt- 
age as  near  that  of  (he  larger  machine  as  possibles  when  it  may  lie 
thrown  in  mnttipk  with  it.  The  large  machine  may  then  be  eat 
out  ligr  thiowing  rctistaace  in  imtil  the  load  as  indicated  on  die 
ammeter  is  very  smalt  The  drcuit-breaker  may  then  be  opened 
and  then  the  main  .switch,  after  which  the  engine  may  be  stopisc'l 
The  practice  of  throwiiiK  the  lo.id  from  one  machine  to  anciiber 
in  the  way  you  suggCi^t  i^  barbarous  af.d  i';  detrimental  to  both 
machines.  By  following  the  method  outlined  above  there  will  be 
no  E^.sh  in  the  lamp.'i  ami  ihe  -.ervice  will  be  infinitely  betti-r. 

1  have  a  direct -current  d)rn^mD  giving  ijo  amperes  at  iso  volts.  Tbe 
devire-  whici  consumes  the  current  requires  regulation  both  of  volts  and 
amperes,  and  I  wish  to  be  able  to  adjust  the  same  at  will  or  keep  one  ol 
tbam  eomttat,  Bajr  bt  acccsiiry  at  die  monunt.  WeaM  a  rrsiitance 
ia  Mtli*  Md  etbir  mtiliaecs  in  parallel  be  the  taeit  yiaclfcal  arrange- 
ment? t  went  to  have  at  mv  disposal  aifrtbitis  from  a  to  IS  volts  and 
frooi  s  to  liio  am?cTt-5.  What  Is  the  be^i  artnngrEjienl?  I  do  not  care 
how  much  electrical  energy  is  wasted  or  changed  into  beat  ta  resistances. 

H.  P. 

The  best  way  to  utilize  the  dynamo  you  have  is  to  excite  the 
field  from  some  outside  source  with  a  rheostat  in  circuit  usins 
preferably  fnll  voltage  for  the  putpoae^  and  then  redme  the  speed 
of  ^  dynaw  imlil  at  fttll  detd  it  givaa  ts  volts.  The  regular 
rheostat  which  comes  with  the  machine  win  that  probably  enable 
you  to  reduce  this  voltage  at  low  as  two  volts.  For  poor  en> 
rc:;t  cotilrol  you  will  ii.-<niire  a  resistance  in  series  with  your 
dyitanio,  which  jhoiild  lia\e  u  value  of  three  ohms  and  should  be 
f-'ipable  of  carryitig  too  amp.  \vith"iif  di^tre^s.    The  resistance 
shotiid  b*'  pradiiaied  over  30  la  40  points.    By  iiiing  a  water  rheo- 
st.nt  y<  11  cm  prcLKibly  obtain  the  drviri-d  gradations.     It  wia 
probably  be  necessary  for  you  to  reduce  the  speed  of  your  d}-nan/> 
10  about  one-eighth  of  its  present  speed.   If  no  outside  source  <>i 
energy  is  availably  ywi  can  obtain  results  by  excitins  tbe  field 
coils  with  btttaries;  bot  this  will  not  be  latisfiirtoiy  smce  dK 
6eld  win  be  very  weak  and  the  annatnre  rcaclhM  at 
currents  will  be  so  great  that  it  will  iqnet  the  fidd  and 
trouble  with  the  adjustment  of  the  current  and  voltage  valacs 
.ind  also  some  trouble  from  sparking.  If  your  dynamo  has  sevtnJ 
field  bobbins  in  series  you  cat;  reduce  the  voltage  of  the  machine 
by  coiiplinic  the  field  bobbit:?.  i:i  jiaraKcl  and  reducing  the  speed 
accortJiiiKly,    Thus,  if  your  dynanio  ha*  a  two  bobbin  field,  by 
placing  tilt  bobbins  in  parallel  and  reducing  the  speed  one-half 
you  m.iy  obtain  half  voltage.    If  it  is  a  four-bobbin  lield  ami 
the^e  are  placed  in  paral!?!  and  the  speed  reduced  ooe-fourtb  the 
voltage  will  also  be  reduced  to  one-fourth  of  ili  CsfBKT  vslut. 
This  win  bring  the  voiuge  of  the  machine  dosm  to  «  value  dot 
you  peibapa  can  eoatvol  with  yonr  Held  rheostat  li»  obtain  ihe 
values  you  desire.  StiU  aaolher  method  wonid  be  to  use  a  bag 
water  reristanoe,  about  a  foot  square  and  sbc  feet  fang;  Pot  die 
full  voltage  o:  tlie  rnachine  on  the  trough  and  sprinkle  ^al!  'r- 
the  iviiter  umil  a  satisfactory  current  value  is  reached.    ■  } 
means  of  two  plates  inserted  midway  in  the  trongh  yoti  can  taV: 
off  current  at  any  voIorc  yoti  detirr  by  adjtisting  the  phttf 
different  dist.inccs  apart  and  the  curriiu  can  be  controlled  with 
a  resistance  in  the  local  circuit  thus  taken  off.  The  first  method 
is  the  most  satisfactory,  for  it  will  enable  you  to  hold  jroi^r 
voltage  at  any  value  yon  desire  irtiile  the  enrrent  is  then  under 
the  aditHtmcflt  ol  the  external  resistance.   Any  adjostment  is 
the  ether  amngcnwnt  disturbs  bolb  the  cnmmk  aad 
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CENTRAL  STATION   SALE   OF  CURRENT 


Business-Getting  Organization  of  Minneapolis 
General  Electric  Company. 


The  Minneapolis  General  Electric  Company,  which  is  the  only 
central  station  company  in  that  city,  will  soon  have  available  about 
l3,ooo-hp  from  a  water  power  at  Taylor's  Falls  4a67  mites  from 
Minneapolis.  The  ultimate  capacity  of  this  water  power  when 
further  developed  will  be  24,000-hp.  The  transmission  to  Minne- 
apolis will  be  at  SS.000  volts.  At  the  city  limits  this  will  be 
ktepped  down  to  13,500  volts  for  underground  transmission  to 
rotary  converter  sub-stations  and  static  transformer  sub-stations. 
The  development  of  this  water  power  has  led  to  a  great  activity 
in  pushing  for  business  to  give  the  new  water  power  plant  a 
load. 

dlisikess-getting  ORCANIZATION'. 

Mr.  W.  Randolph  Sweany,  contract  agent  of  the  company,  came 
to  Minneapolis  from  Atlanta  in  September,  1905,  to  organize 
(he  contract  department  on  progressive  lines  and  to  build  up  the 
company's  business.  The  city  has  been  divided  into  six  districts. 
There  is  one  solicitor  and  one  assistant  to  each  district.  .-Xt 
present  writing  it  is  expected  to  add  a  third  man  for  each  dis- 
trict. The  contract  department  employs  altogether  ;ibout  ao  peo- 
ple. The  solicitors  are  paid  a  straight  salary.  Mr.  Sweany  docs 
not  believe  in  the  principle  of  paying  solicitors  a  commission 
on  business  secured  because  conditions  may  be  such  that  one 
solicitor  will  secure  more  business  than  another,  though  he  has 
not  done  more  work  but  has  had  a  better  territory.  lie  believes 
it  desirable  for  the  contract  agent  to  be  in  a  position  where  he 
can  shift  solicitors  from  one  territory  to  another  th:ii  they 
may  have  the  territories  to  which  they  are  best  adapted.  A  little 
later  he  expects  to  add  some  demonstrators  to  the  contract  force 
for  the  purpose  of  demonstrating  the  use  of  electric  ccoking  and 
heating  devices. 

Besides  the  solicitors  the  contract  agent  has  under  his  charge 
an  advertising  department  and  a  demonstration  department.  In 
addition  to  the  district  solicitors  there  is  one  man  whose  spe- 
cialty is  prospective  buildings  and  whose  work  is  to  keep  in  touch 
with  architects,  contractors,  city  building  permits  and  every- 
thing which  pertains  to  the  extension  of  service  to  new  build- 
ings. There  arc  five  men  who  are  experts  on  power  engaged 
in  testing  and  technical  engineering  work  pertaining  to  possible 
new  power  contracts.   One  of  these  men  is  also  an  expert  in  il- 
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mtHimHmn  ttl  i*«  iomim^t  llK  pmlm  IWJiiyi  n  j<m  nw  Immm 
AufM  dm/fy  /nun  dmmM  ro  tl.ao  P.  M.  mt  0  cnti  n/imal  only  SJjSb 
m  mmmlb.  H  r  ii><k*  MWm  a*  aM  all  moil  kmmm  Otmm  Irlmmm4 
•orf  timmnmi  »Mm  tiKtrwm. 

i  MINNEAPOUS  GENERAL  ELECTRIC  CO 

—         -  n..  ^ 

lumination,  who  looks  after  changes  in  customers'  insta'lationa 
which  are  not  giving  satisfactory  lighting  results.  Mr.  Sweany, 
the  contract  agent  himself,  is  also  an  engineer  and  power  expert 
who  is  able  to  figure  accurately  on  power  contracts,  and  to  teach 
his  men  how  to  do  it. 
Sign  business  is  solicited  by  a  special  man  who  is  also  a  rapid 


sketch  artist.  This  man  can  go  to  a  prospective  sign  customer 
and  sketch  out  before  him  various  ideas  and  suggestions  as  to 
an  electric  sign.  He  is  sufhciently  expert  in  this  work  to  give  as 
he  talks  and  draws  the  probable  cost  of  the  kind  of  sign  he  is 
sketching,  and  the  number  of  lamps  it  will  contain,  and  the  cost 
per  year  to  operate. 

SPECIAL  STREET  UCHTIMC. 

The  district  solicitors  concentrate  their  efforts  on  different 
special  branches,  one  at  a  time.  Recently  effort  has  been  directed 
toward  the  securing  of  special  private  street-lighting  contracts 


SPECIAL  STSEET  LAMPS. 

from  merchants  and  property  owners.  The  proposition  is  to  erect 
ornamental  arc-lamp  posts  on  the  sidewalk  in  front  of  a  mer- 
chant's place  of  business,  as  shown  in  the  accompanying  iUuc- 
(ration.  The  aim  is  to  place  these  posts  as  short  a  distance  apart 
as  the  city  ordinance  will  permit,  namely,  ao  ft.,  avoiding  all 
fire  hydrants  by  4  ft.  .  The  company  will  furnish,  wire  and  erect, 
in  front  of  a  place  of  business  these  ornamental  arc  .lamp  poles 


with  lamps  at  $10  each.  This  is  on  a  5-year  contract  The  lamps 
are  3^-ampere,  direct-current  arcs  operated  off  of  a  lio-volt 
circuit.  The  cost  to  the  customer  for  operation  is  $3  p*r  montli, 
The  company  turns  them  on  and  off,  trims  and  cleans  them. 
They  are  switched  on  at  dusk  and  off  at  11  p.  m.  Contracts  for 
400  of  these  lamps  have  already  been  taken.  The  company  fully 
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acconplished  in  the  tame  line  bgr  a  central  sution  with 
whicb  die  writer  is  coaaeeted.  The  p0pulation  ol  (be  diain  of 
six  amll  minittg  tomn  tnpplied  from  die  ilMion  at  Am^ 

Pa.,  of  which  I  am  manager  and  aaperintendent,  is  about  i2,oaa 
The  new  business  connected  from  March  31,  1905  to  April  i, 

igo6,  was  2,750  16-cp  equivalent  incandescent  lattip^.  21  arc  iamp». 
5a  iana  and  37-hp  in  motors.  The  avera^  service  connected  wat 
as  or  less  lamps.  The  larger  portion  of  this  increase  is  the  re- 
sult of  systematic  soliciting  and  the  satisfaction  given  bjr  tlie  il< 
luminating  aervice  rendered.  The  rate  is  10  cents  per  itw-be^ 
ku  (rom  5  to  3$  per  cent  diaoonnt  for  eaalL 


Up-to-Date  Mediods  of  Increanng  Buslnesc 


wqpecta  to  bne  orders  for  1,000  wiOiin  e  abort  tfan^  i«  thi 
start  was  made  in  tlie  edges  of  llie  business  diatxict  m4  It  b 

unlikely  that  the  merchants  in  the  more  important  atreets  uriO 
all  i\\  llic  i.uitlyiiig  bu5ir)<s.s  streets  tc>  outshine  them.  The  gas 
company  has  also  been  putting  up  competition  for  this  special 
street  lighting  and  hu  erected  a  lev  poiti  efoippod  widi  gM 

"arc"  lamps. 

Two  of  the  compaqjr's  fcalf-page  newspaper  advertisements  of 
this  special  street  lighting  are  reproduced  her^tit.  Before  start- 
iag  10  push  this  scheme  the  endorsement  of  the  Ifianeapolis 
Cnuaereial  Qub  and  the  Retail  Dealers'  Asaodatioa  waa  secured. 
The  Idea  at  ftrat  was  to  pfomole  a  itniled  tnfwement  to  li^ 
entire  streets  in  tilia  way  as  IMH  beea  dona  ia  some  alber  ddca. 
The  sas  company,  however,  did  tiot  waft  for  thts  movemcat  ta 

develop,  hut  hcg.m  to  take  contracts  for  gai-Iigliting  posts  on 
ccrtajn  5trcc".!5  troni  ;ndiviclual  mcrch.ints  Urrc  and  there,  thUS 
forcing  the  electric  light  company  to  begin  to  piivh  tor  thiS  bnsi* 
ness  without  waiting  for  the  general  movement 

DfSVtAV  HOOUSu 

The  dcnioiistr.iufjn  departmeiit,  which  consists  of  the  company's 
show-room,  is  at  present  housed  in  a  very  neat  tittle  store-room 
several  doors  from  the  company's  general  offices,  since  there  waa 
not  room  for  stich  a  display  in  the  offices.  It  is  intended  to 
laove  this  display  toom  to  better  quarters  as  toon  at  they  can  be 
aaeuiad.  The  diapiigr  raoai  is,  flcvertbelcavi  very  attiactivoly  fii^ 
ted  op.  The  mistalce  has  not  beea  aiade  of  ttying  to  crowd  to* 
mticb  into  the  room  so  that  persons  are  confused  by  the  great 
amount  of  apparatus  shown.  There  is  a  sample  of  all  the  com- 
mon heating  and  cooking  urti.f  ils  and  of  the  principal  small  motor 
applications,  such  as  sewing  machine  motors,  drill  press  motors, 
press  drills,  etc.  The  ceiling  i*  studded  with  \.irioiis  kinds  of 
incandescent  lamps  and  reflectors.  The  whole  room  is  finiiihed 
in  white,  and  when  lighted  at  aigbt  looks  very  decidedly  Uba 
lifting  headquarters. 

TLAT  tabw  cavMWir. 

The  conipjiiy  placi  d  2ni  electric  (?.it  irons  in  use  in  two  months 
of  effort.  It  expects  soon  to  piace  t.ooo  irons  at  a  time.  The  first 
Start  was  made  by  writing  about  1,000  letters  to  the  residence 
customers  offering  electric  flat  irons  on  30  diqnf  free  trial. 
Tbia  resnlled  ia  about  aoo  bdag  placed.  The  next  mofo  will  be 
to  send  out  yaeo  fiat  i«inf,lqr  wagoob  taking  thani  ta  onataoicra 
and  aedag  dnt  they  are  pniperiy  txed  for  the  cuMmtt'a  uae. 
Tbeae  iroas  will  be  left  for  30  days'  trial  and  it  is  oosdMoady 
bdieved  that  a  large  per  cent  of  them  will  not  come  back  to  the 
company.    Sis-pound  flat  irons  are  sold  at  $3  each. 

The  company  does  not  do  wiring  contracting,  but  prefers  to 
keep  the  good  will  and  encourage  the  efforts  of  private  contrac- 
tors  to  get  business.  It  does,  however,  endeavor  w  sec  th.it  its 
customers  get  proper  treatment  and  equipment  frmti  the  contrac- 
tors. Especially  in  the  case  of  electric  rifrns,  the  contract  depart- 
laent  Is  particular  to  spediy  dcaigns  which  will  give  good  results 
and  to  requir*  all  bidden  to  eoolorm  to  the  conipaay'a  spedft- 
catiosit  ladier  dam  to  allow  bidders  to  eonfnse  the  bme  tgr  oAcr- 
htg  lesa  aaHaftetoty  substitutes 

ADVnnSINC  FOUCT. 

Adrertiiing,  Uke  eotieithig,  is  concentrated  on  certain  ipedU- 

ties,  but  one  thing  being  uken  up  at  a  time.  No  general  adver- 
tisements appear.  Mr.  Sweany  does  not  consider  general  ad- 
vertising "f  electric  light  a.nd  iinwer  a  good  way  to  imi'-  t  r:loney. 
One  of  the  Minneapolis  papers  runs  a  "Home  Builders'  Sheet" 
hi  its  Snadiy  odHioii!.  wbicb  is  fMnd  to  be  a  good  plM»  I*  ai- 
vertiie. 


Business  Getting  at  Avoca»  Ftu 


By  FbANic  Howam 

I  have  been  much  interested  in  the  communication<i  from  Janca- 
villf,  Wi*..  and  l.ewUto??.  Pa.,  printed  in  your  i55ue  of  May  S, 
as  to  the  volume  01  business  connected  in  those  pl.ices  within 
a  space  of  a  few  months,  particalarly  in  view  of  what  has  beea 


Under  die  above  tide  Mr.  C  Gnn^  of  Fort  Ward^  Texas, 
read  a  paper  at  the  Sonthweatem  Electric  and  Gas  AaiodatioB 

at  Gahrcsloa,  May  t6,  making  some  good  anggastioas  as  to 

methods  of  increasing  the  demand  for  commercial  lighting  in  a 
town,    lie  likened  the  central  station  business  to  a  factory, 

A  trunk  factory  or  a  sia:i;  (Peking  industry,  unlike  the  average 
central  .station,  docs  not  depend  upon  nor  expect  its  various  SB- 
pcrintciidcnt-s,  tcrtniicn  and  workmen  employed  in  the  manufa^ 
tunng  or  producing  aid  of  the  industry  to  market  its  goods. 

It  is  plain  that  in  central  station  operation  as  commonly  con- 
docted,  that  the  trend  of  practice  is  essentially  one  of  prodoctioo 
radier  dno  OSie  of  marketing.  Pains  and  care  have  been  taken  ia 
sdiednig  sien  who  are  pnficient  in  the  technical  or  at  least  prae> 
deal  art  of  piodaction  and  little  or  no  thought  bat  been  givcB 
to  the  commercial  end  of  the  nndertaldilg- 

It  is  highly  essential  that  the  forces  be  anbdivMed  into  at 
least  two  departments  in  the  smaller  plant?  and  into  three  or 
more  departments  in  the  larger  ones,  each  of  which  should  be 
auprcnie  in  its  particular  aim  and  vocation. 

The  producing  or  manufacturing  end,  the  selling  or  marketing 
end  and  the  collecting  end  in  the  larger  plants  arc  essential  in 
promoting  the  welfare  of  the  organization  and  it  is  imperative 
that  a  harmonious  interweaving  of  these  three  bmxheS  be  hi 
evidence  to  insare  the  highest  attainmenta 

After  apealdiiig  hi  a  general  way  almt  the  orgatdiatioo  aad 
taedca  of  a  naw  IwalBW  ""T*^  be'  m^a  the  CaOoiving  ipc- 
cUie  auggesdooti 

To  start  a  modem  business  campaign,  as  qtplied  to  the  light- 
ing industries,  one  of  the  most  essential  features  in  securing 
increased  revenue  in  districts  already  covered  is  to  produce  dis^ 
satisfacticn  wAh  the  present  low  intensity  of  iliuninatioa. 

"Raise  the  Standard"  is  the  auMo  you  fluist  adopt  and  tbs 
hobby  you  most  possess. 

This  can  be  easily  accomplished  by  lighting  up  one  of  your 
beat  merchants — as  he  should  be  lit  up.  Don't  guess  at  it.  be* 
Sgufc  out  his  iUuninadon— show  him  the  6gvres.  It  demon* 
alntet  to  him  that  you  are  taking  an  interest  in  his  bettetmcnt 
and  are  pnldiig  some  gray  natter  back  of  your  effort  It  also 
gives  him  tha  lufremSaa.  that  you  are  not  tc]4ng  to  unload  on 
lum,  as  you  can  subataattale  your  statements  by  known  facts.  If 
he  cannot  be  induced  to  accept  the  installation  as  designed,  offer 
him  a  thirty  days*  trial  based  upon  his  acceptance  of  the  instal- 
lation if  the  results  are  satisfactory  to  him.  Kven  go  so  far  as 
lo  stand  part  of  the  expense  ot  wiring  and  current,  if  necessary 
This  is  advertising — advertising  your  g.vKjs  solely  by  their  mer-.t- 
This  method  is  far  n»ore  pro<iuctive  than  newspaper  advertising, 
although  the  Utter  is  not  to  be  belittled. 

The  laying  out  of  the  lighting,  as  ordinarily  practiced,  cannot 
even  be  considered  a  mental  undertaking.  The  OMal  procedure 
baa  been  one  of  1  gncas^  att  afaMg  die  liae  from  Mart  to  fiaisb. 

Put  practiee  baa  feft  die  matter  of  laynv  «Bt  the  aiunfantioB 
of  idl  ctaMM  of  WOik  to  wiremen,  eoittfactors  and  architect^ 
very       of  whom  have  the  least  idea  of  itluminating  engineering, 

This  condition  of  affairs  must  cease  with  the  advent  of  thf 
New  Business  Department.  A  free  bureau  of  informatioti  cov 
ering  the  entire  range  of  central  station  utilities  should  be  estab- 
lished and  its  service;  extended  to  architects,  wiring  contractors 
and  the  genera!  public. 

Anticipate  business  immediately  upon  learning  that  a  m« 
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building  IS  being  plaaneil  l>y  taking  the  matter  up  with  the  owner 
u  wrll  as  the  afckitccs  and  cXaiag  your  lenricea  to  dnm. 

To  assist  in  a  r^Teme  proenrint  euBpiign  a  two-rate  tjMxn 
of  ehargini;  is  of  grttt  advantage  in  KCttring  long-boor  con- 

Stimcis  as  well  ;ii  cultivating  them.  It  is  one  of  the  most 
easily  a(l-tistr<i  and  equitable  rates  imaginable  and  a  proper  use 

ot  it.  ttJKcthcr  with  tfae  mulf  tn^atiem  of  etwfMit  now  at 
hand,  ts  advisable. 

One  of  the  moit  valuable  revenue  producers  we  have  at  hand 
ia  tbe  flat  rate  mctbod  of  windowp  a^  and  ontaide  lifbting. 
This  flat  fate  is  bkaed  upon  tiia  matcred  oonniiii|itioQ  of  tlw  id* 
stnt'aticiii  computed  on  a  two-rale  5y*tem  of  cliarsring,  50  that  in 
rr.ilit\  [he  flat  rate  given  is  to  all  intents  and  purpose;  a  meter 
rate  under  disguise.  By  establishing  this  iystcm  we  are  enabled 
to  do  away  with  meter  investment,  as  the  installations  are  placed 
entirety  under  the  control  of  the  centra)  station,  which  makes 
it  »  point  to  liglit  tbeae  lamps  at  4iusk  each  day*  tnnrinc  tbem 
off  at  an  hour  previotisty  agreed  itpoo,  wlifdi  stioidd  not  lie  earKer 
tiian  ti  p  m. 

Sign  lighting  is  ar.othcr  valuable  field  which  should  be  under 
the  control  of  the  central  station.  Many  ai:  opportunity  is 
usurped  by  cheap  transparency  signs  where  had  proper  business 
tact  b4^en  displayed  the  ineome  OOtlld  kave  been  at  least  doubled. 
In  this  Held  do  not  foifct  jmur  motto^  lUisc  the  StaadanL" 
Argue  for  Ae  Ixst  and  aceqit  tiie  cheapest  tnder  protest 

In  the  decorative  or  outlining  lighting,  the  use  of  small  cande- 
power  units  tastefully  arranged  has  a  marked  effect  on  the 
iTionrhiv  receipts  aa  wdl  as  iqmB  Ae  tpnepl  praapenwia  air  of 
your  city. 

FlatterinR  reference  was  made  tt  tile  close  of  the  paper  to  the 
woric  of  the  new  busiofcss  dcpartancat  of  tlie  San  Antonio  Gas 
&  Eleetrie  Company. 

Mr.  Samuel  Kahn.  of  ?an  .\nt(inio.  was  railed  upon  to  tell 
more  of  the  work  there  H<-  c\;>Iaii  ''d  that  the  San  .'\ntonio  Gas 
&  F.'cctnc  Cnnip.ir.\'  started  Us  new  lju=.ii;e.ss  department  a  little 
over  a  year  ago.  It  was  patterned  after  that  at  Denver,  which 
had  been  in  existence  several  years  and  where  the  men  were 
trained  for  new  Inisiness  woric  in  other  piants  controlled  by  the 
American  Licbt  ft  Trae^  Company. 

In  San  Antonio  there  was  one  manager  of  fhr  department  and 
four  solicitors,  They  now  had  140  electric  siun.s  in  the  city,  the 
largest  of  which  h.u!  about  500  lamps  and  took  10  kw. 

Mr.  R.  B.  Stichtcr,  of  Sherman,  thought  the  agreement  by  the 
COOipany  to  bear  part  of  the  coat  of  an  imnllatinin  if  it  did  not 
prnve  satisfacioiy-  to  the  cuateoier  gave  a  enstomer  coofideooe 
tiut  the  company  liad  Mtit  in  the  proposition.  It  was  a  good 
plan. 

Mr,  Gum  stated  in  answer  to  a  question  that  the  San  Aotooio 
coinpary  iiad  an  installnMnt  paiymeiit  plan  in  conoectiaa  iritli 
residence  wiring. 

President  Phinney  tdd  of  tiie  Chicago  Edison  Caaapangi's  plan 
of  fuimiaUng  signs  firee  on  »  long  enoogit  tern  eoatiaet  ao  that 
dicy  wotttd  be' paid  fur  by  the  r^idar  monAly  bOls.  fn  Dallas 
he  had  put  out  some  signs  on  a  two-year  contract,  under  which 
the  price  of  the  sign  was  put  in  the  regular  bills  and  the  customer 
0<»-ned  the  sigT-.  at  the  expiration  of  the  contract.  In  Dall.is  they 
had  now  approximately  3/00  signs.  Property  owners  had  to  secure 
dty  council  permission  for  all  signs  projectit^  am  the  walk  and 
«««  fetoired  Sigr  ordinaooe  to  light  sjgB  eveiy  night  until 
about  n  pjn.  Be  qnesfiosied  whether  Ait  onUranoe  was  a  good 
thing  for  the  < 


Development  of  Current  Supply  in  Baltimore. 

The  growtli  of  electrical  bus'ness  in  Baltimore  since  the 
gtcat  fire  has  been  remarkably  rapid,  and  we  are  mdebted  to  Mr. 
Douglass  Burnett,  general  manager  of  the  Consolidated  Gas, 
Electric  Light  ft  Power  Company,  lor  some  details  of  th*  work 
doae  in  various  ways  to  secure  new  customers  and  larger  reve- 
ntlc  in  that  city.  The  broad  policy  adopted  in  connection  with 
Vigorous  pushmg  and  libera!  advertising  has  just  doubled  the 
niunber  of  customers  since  the  lire  of  February,  1904,  ha>  in- 

<ttased  the  horie-power  of  coimected  motor  load  over  four  times, 


and  has  increased  the  equivalent  of  i6-cp  lamps  nearly  tbreo- 
fold.  It  is  believed  that  (his  ts  aa  unsHTpasicd  toeocd  tot  the 
two  years  under  consideratioii. 
The  company  adveitiaes  twice  a  wedc  u  each  daily  news- 

paper,  and  aims  never  to  repeat  the  same  advertisement  in  the 
same  paper.  The  "ads."  occupy  generally  a  30-linc  space  on 
the  first  page,  and  arc  not  illustrated.  In  the  tuo  >imi~,  i1)c 
company  has  thus  run  about  400  separate  pieces  of  copy,  dis- 
tributed among  the  different  papers.    Some  extra  advertising 

is  also  done  in  certain  prograntmei  and  in  special  aditioos  of 

the  newspapers,  as  o«asian  nay  demand. 

A  good  deat  of  work  is  done  with  bulletins  and  flyers.  The 
company  has  an  electrical  directory  that  is  perhaps  the  com- 
pletest  local  thing  of  the  kind  in  the  country.  It  enumerates  vir- 
tually all  who  do  construction  wiring  or  sell  apparatus  in  the 
terriloiy,  and  being  <veat  pocket  size  is  extremely  handy.  In 
two  yean  it  has  been  put  through  five  editiona,  which  is  a 
good  indtealion  of  Its  utility. 

Having  now  between  nx  and  seven  thousand  customers,  the 
management  issues  iisuaily  from  5.000  to  10,000  bulletins;  the 
excess  over  the  actual  list  of  patrons  being  sent  to  a  mailing 
list  of  several  thousand  names,  nearly  all  of  which  are  those 
of  "pnMOeetB."  The  printed  matter  is  also  distriboied  fnMB 
the  show  rooois  and  hr  the  solidtots.  The  buUetios  we  sent 
with  the  etalomers*  bills,  and  thna  Hm  editions  are  pretty  wdl 
exhausted.  Contr.try  to  the  usual  practice  the  bulletins  do  not 
have  a  regular  "I'.'incy"  cover  page.  The  aim  is  to  have  each 
bulletin  give  a  clear,  full,  yet  concise,  talk  on  one  particular 
subject,  and  tfae  successive  numbers  are  illustrated  by  cuts  nude 
from  photognphs  taken  hi  BaMnwre  on  the  prcniies  of  Mftoaa 


As  a  matter  of  tut,  the  company  counts  very  largely  on  person- 
al solicitation  for  fhe  development  of  its  business ;  hence  the 
publicity  campaign  is  made  secondary  to  actual  canvassing. 


Follow  the  Wires. 


The  Denver  Gas  &  Electric  Company  has  issued  an  attractive 
booklet  under  the  above  title.  It  contains  an  illustrated  account 
of  the  dal^  routine  of  a  nHn  who  finds  cleetfldty  ready  to  serve 
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him  at  a!most  every  moment  of  the  day.  The  last  page  of  the 
pamphlet  which  can  be  taken  as  a  kind  of  summary  of  what  has 
gone  before  b  »  siiggestive  advertisement  and  is  reproduced 
herewith. 
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A  Diagram  for  Sign  Rates. 

Mr.  H.  J.  Gille,  sa{>crintendent  of  the  commercial  department 
of  the  St.  Paul  Gas  Light  Company,  has  worked  out  a  very  con- 
venient diagram  for  the  use  of  the  solicitors  of  thai  company 
in  determining  sign  rates.  This  shows  at  a  glance  any  rate  a 
solicitor  i»  likely  to  need.    The  rate  in  dollars  per  month  is 
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shown  at  the  left,  and  (he  rate  per  annum  at  tlie  right.  The  total 
watt  consumption  is  given  at  the  top,  but  to  obviate  the  ne- 
cessity of  figuring  the  wattage,  the  equivalent  in  standard  4. 
to  and  i6-cp  lamps  is  given  also.  By  the  use  of  the  diagonal 
lines  drawn  on  the  diagram  the  rate  can  be  obtained  on  a  sign 
under  any  one  of  four  conditions,  from  dusk  until  I  o'clock, 
12  o'clock,  II  o'clock  or  10  o'clock. 


Business  Getting  Methods  at  Sheboygan. 

The  Shebojrgan  Light,  Power  &  Railway  Company,  under  the 
management  of  Eniesi  Gonzenbach,  has  been  experimenting  with 
methods  of  pushing  for  business  the  past  three  months,  and 
has  had  some  rather  remarkable  experiences,  both  successful 
and  unsuccessful. 

ELECTRICAL  SHOW  PAYS. 

An  electrical  show  was  held  (he  week  beginning  March  26, 
in  a  small  store  building  which  the  company  rented  for  the 
purpose.  The  latter  part  of  the  week  this  room  was  literally 
packed  every  evening  so  that  the  door  had  to  be  cli>>ed  against 
newcomers.  One  direct  result  of  this  show  was  the  placing  of 
7<j  household,  6-lb.  flat-irons,  orders  for  which,  on  free  .in-iliiy 
trials,  having  been  taken  at  the  show.  At  the  end  of  30  days 
only  one  iron  out  of  the  76  was  returned-  They  were  sold  at 
$.V75  each. 

SOLICITING. 

The  success  of  the  electrical  show  i*  surprising  in  view  of  the 
company's  experience  with  solicitaion.  Sheboygan  has  the  repu- 
tation of  being  a  coniiervative  place,  and  the  difficulties  of 
central  station  solicitors  there  would  seem  to  bear  ihi<  oirt.  Two 
experienced  central-station  solicitor*  who  Ifad  ni.-nlr  good  prog- 
ress elsewhere,  threw  up  their  hands  in  despair  after  trying 
it  awhile  in  Shelwiygan.     The  employment  of  solicitors  has. 


therefore,  been  abandoned  for  the  present,  and  the  following 
plan  to  get  business  through  the  regular  employees  of  the 
company  has  been  adopted : 

Nine  principal  employees  of  the  company  from  a  "New  Busi- 
ness Board,"  consisting  of  the  superintendents  of  lighting,  rail- 
way and  freight  departments,  the  accountant,  two  cashiers,  two 
meter  readers  and  one  inside  arc-lamp  trimmer.  This  board  elects 
its  own  president,  secretar>-  and  treasurer,  and  appoints  com- 
mittees. Meetings  are  held  every  Monday  evening.  '1  he  object 
of  the  organization  is,  of  course,  to  get  new  business  both  in 
the  light  and  railway  departments. 

paOFIT-SnARIKO. 

The  members  of  the  Board  get  each  month  lo  per  cent  of 
the  increase  in  gross  receipts  over  the  corresponding  month 
of  the  previous  year.  The  division  among  the  members  is  made 
according  to  the  relative  amount  of  business  that  cich  turns 
in  in  proportion  to  the  total  business.  Tliis  division  is  made 
by  the  general  manager  according  to  his  judgment. 

The  lighting  department  gross  revenue  is  showing  an  increase 
each  month  of  15  to  20  per  cent  over  the  year  previous,  which 
while  not  as  good  as  in  some  places,  is  considered  satistactory 
for  a  conservative  town  with  very  active  gas  competition. 

The  company  publishes  a  little  paper  called  the  Sheboygan 
Eleetrital  Newt  each  month. 


Two  Immense  Electric  Signs. 

In  no  branch  of  the  electric  industry  has  tile  advance  been 
more  rapid  than  in  the  manufacture  of  electric  signs.  Enormous 
signs  of  great  beauty  and  effectiveness  have  multiplied  at  such 
a  rate  that  the  public  is  now  prepared  to  greet  almost  any  achieve- 
me'nt  in  this  direction  without  surprise.  Fig.  I  herewith  shows 
the  greatest  electric  sign  in  the  world,  which  has  just  been  com- 
pleted for  the  New  York  Edison  Company  at  its  cual  storage 
plant  at  Shadyside,  N.  J.  This  enormous  sign  may  be  seen  clear 
across  the  Hudson  River  and  up  and  down  Riverside  Drive  for  a 
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FIG.   I. — ELECTRIC  SICK  OF  TRC  K.  V.  EDISON  COMrANV  AT 
SIIADVSIDE,  N.  J. 

great  distance,  and  spells  through  the  night  the  name  and  fame 
of  the  institution  that  it  advertises.  In  order  to  insure  against 
the  slightest  interruption  to  its  service  due  to  a  coal  f.-imine  or 
similar  trouble,  the  New  York  Edison  Company  keeps  an  enor- 
mous supply  of  coal  constantly  on  hand  in  its  storage  yards  at 
Shadyside.  The  confidence  thus  established  in  the  permanence 
.ind  reliability  of  its  service  fully  repays  the  expense.  More 
adequate  or  striking  means  of  advertising  incidentally  this  enor- 
mous coal  supply  than  the  magnificent  electric  sign  above  men- 
tioned, conid  not  have  been  devised. 

It  is  interesting  to  note  sonic  of  the  data  in  connection  with 
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its  construction.  The  steel  work  is  anchored  in  concrete  piers 
containing  about  125  cubic  yards  of  cement.  Although  built  in 
the  lightest  possible  manner  consistent  with  strength,  the  structure 
contains  upwards  of  7OJO00  lb.  of  steel.   The  lower  row  of  letters 
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in  their  displays  of  the  most  staking  electrical  eflTects.  One  of 
the  most  conspicuous  signs  is  that  recently  erected  for  the  An- 
heuser-Busch Company  on  the  top  of  the  roof  of  the  Old  Guard 
Armory  at  Forty-ninth  Street.   At  this  particular  point  Broad- 


Fio.  3.— DETAas  OF  Iron  Work  Si/ppokt  inc  the  Edison  Si(;\  at  Shadyside,  N.  J. 
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in  the  sign  is  elevated  55  ft,  above  the  ground ;  the  height  of 
the  sig^n  over  all  is  gi  ft.,  and  the  length  is  160  ft.  The  top  and 
the  bottom  rows  of  letters  are  5  ft.  tall  and  the  letters  in  the 
center  row  are  14  ft.  tall.  The  sign  contains  i^oo  8-cp  incan- 
descent lamps  and  a  speci.i!  engine  and  generator  of  75  kw  ca- 
pacity IS  inilalled  to  supplj-  the  electricity.    In  cost  this  sign  rep- 


FIG.  3.— ANKEUSEK  BUSCK  SIGN  ON  BSOADWAY. 

resents  an  outlay  far  greater  than  anything  previously  attempted, 
»nd  it  marks  the  most  signal  adv.nncc  in  the  art  of  electrical 
iisn  building  yet  recorded. 

Another  interesting  sign  is  located  on  Broadway.  Broadway's 
wonderful  display  of  electric  signs  presents  a  spectacle  never  to 
^e  forgotten.  Its  hotels,  its  cafe-:,  its  theatres  and  its  other  places 
cif  atniisement  along  the  "Great  White  Way"  vie  with  each  other 


way  makes  a  turn,  and  from  a  distance  the  sign  seems  to  set 
squarely  across  the  street.  The  height  of  the  sign  over  all  is 
50  ft.  and  the  width  is  55  ft.  The  trade  mark  is  38  ft.  high  by 
32  ft.  wide.  The  sign  is  studded  with  various  colored  lamps, 
producing  a  beautiful  and  graceful  effect.  Both  of  these  immense 
signs  were  erected  by  the  Metropolitan  Engineering  Company, 
of  Brooklyn,  N.  Y. 


The  Southwestern  Question  Box. 


The  question  box  of  the  Southwestern  Electric  and  Gas  As- 
sociation drew  out  some  central  station  discussion  of  interest. 

A  question  as  to  the  efficacy  of  boiler  compounds  in  preventing 
scale  with  centra)  Texas  surface  water  brought  out  the  fact  that 
deep  well  water  in  central  and  northern  Texas  does  not  cause 
scale.  Two  compounds  (Dixon  and  Parsons)  has  given  satis- 
factory results  with  scaling  water,  but  strange  to  say  no  mention 
was  made  of  treating  water  to  precipitate  the  solids  before  they 
enter  the  boiler. 

What  methods  of  protection  against  loss  in  collecting  meter 
bills  have  been  successfully  introduced  other  than  the  meter 
deposit  plan? 

The  prepayment  meter  and  the  weekly  payment  plan  were 
suggested.  President  Phinney  showed  there  should  be  a  parallel 
between  lighting  and  other  lines  of  business,  in  which  credit  was 
gnven  according  to  a  customer's  reputation  and  acquaintance. 

Mr.  A.  E.  Judge,  of  Tyler,  required  deposits  only  from  tran- 
sients or  known  poor  payers. 

Mr.  T.  B.  Wliitted  said  that  new  persons  in  a  town  usually 
rented  from  some  property  owner  who  had  looked  them  up 
enough  to  be  willing  to  guarantee  payment  of  the  light  bill. 

Mr.  E.  D.  Kelly,  of  Hillsboro,  said  that  Jie  treated  all  cus- 
tomers alike  and  required  a  deposit  equal  to  the  cost  of  the  meter. 

Mr.  F.  M.  Lege,  of  Beaumont,  said  he  had  so  many  transients 
he  had  to  require  a  deposit.   He  had  a  few  prepayment  meters. 

Mr.  E.  B.  McGinnis  advocated  the  plan  of  giving  each  cus- 
tomer a  certain  credit  rating  indicating  the  treatment  to  be  given 
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in  case  of  delinquency.  With  very  poor  credit  rating  immediate 
shut-off  wouM  follow  delinquency.  By  bunching  each  class  of 
credit*  together  the  matter  was  easily  handled.  Over  100,000 
prepa>Tiient  ga>i  meters  were  in  use  in  New  York. 

What  succei*  has  been  attained  with  the  3!4  or  aJ'J-amp.,  1 10- 
volt,  multiple,  enclosed,  direct-current,  H-in.  carbon  lamp?  If 
not  successful,  why? 

Mr.  J.  R.  Cox.  of  Galveston,  had  tried  them  and  found  them 
entirely  satisfactory.  At  Wa.xahachic  they  had  been  found  a 
great  success.  The  smaller  lighting  units  were  more  desirable 
than  the  large. 

Mr.  W.  B.  Head,  of  Grandview,  had  used  them  with  much 
success,  as  had  also  Mr.  Kelly,  of  Hillsboro,  and  Mr.  R.  B. 
Stichter.  of  Sherman.  The  latter  had  go  out  of  too  arcs  placed 
within  the  pa.st  year  of  this  kind. 

Mr.  J.  R.  Cravath.  of  the  Electrical  World,  was  asked  to  give 
information  on  this  subject  and  said  that  the  Chicago  Edison 
Company  had  probably  gone  into  the  small  carbon  arc  business 
more  systematically  and  thorotighly  than  any  other  company  in 
the  countr>'.  It  now  had  in  service  1.500  direct-current  arcs 
with  s/16-in.  .\merican  carbons.  These  gave  much  more  light, 
steadier  light  and  whiter  light  than  !  j-in.  carbons. 


giving  a  total  of  510  volts  boost  at  the  Waterloo  end.  At  the 
Cedar  Falls  end  the  voltage  was  raised  3i»  volts  by  means  oi 
two  regulators.  This  gave  a  tntal  of  810  \olts  boost  at  full 
load.  During  light  load  the  boosting  transformers  at  Waterloo 
have  to  be  disconnected  to  avoid  too  much  of  a  raised  voltage. 


A  Remarkable  Wreck  and  Quick  Repairs  at 
Cedar  Falls,  Iowa. 


At  10.40  a.m.,  March  20.  1906,  the  Cedar  Falls  sub-station  of 
the  Citizens'  Gas  Sc  Electric  Company,  of  W.nterloo  and  Cedar 
Falls,  Iowa,  was  completely  wrecked  by  a  gas  explosion.  This 
sub-station  supplied  by  step-down  transformers  all  of  the  lighting 


FIG.   I.— WKItKEO  STATION   AT  CtllAK  FALLS. 

and  power  of  Cedar  Falls,  a  city  of  over  5,000  inhabitants.  It 
is  supplied  by  a  high-tension  transmission  line  from  Waterloo, 
7}  J  miles  distant.  This  line  is  of  three  No.  6  semi-hard-drawn 
copper  wires,  and  is  operated  normally  at  a  pressure  of  10,000 
vo'.i''.  three-phase. 

The  explosion  which  wrecked  the  station  was  caused  by  the 
accidental  escape  of  gas  from  a  large  gas  main  which  was  being 
tapped.  The  wreck  of  the  sub-station  was  complete,  as  can  be 
•ccn  by  the  accompanying  engraving.  Fig.  i.  After  the  explo- 
sion the  gas  issuing  from  the  main  took  fire  and  burned  up  what 
little  was  left  of  value  in  the  sub-bavcmcnt  after  the  explosion 
did  its  work.  In  spite  of  the  complete  destruction  of  the  sub- 
station and  the  fact  that  no  step-<lown  transformers  were  available 
in  the  vicinity,  service  was  resumed  in  Cedar  Falls  about  g4 
hours  after  the  accident.  This  was  done  by  transmitting  at  2,joo 
volts  o\er  the  10.000-volt  transmission  line  from  W:Uirlo.i  .\ 
load  of  150  kw  was  carried  this  way.  In  order  to  compensate 
for  the  drop  in  the  transmission  line,  a  boost  of  about  Hoo  volts 
was  arranged,  .^t  the  power  station  at  Waterloo  two  trans- 
formers with  a  ratio  of  2,.ioo  to  255  volts  were  connected  with 
their  primaries  across  two  legs  of  the  three-phase  circuit  and 
with  their  secondaries  in  series  with  two  legs  of  the  circuit.  In 
other  word*,  there  was  one  2S5  volt  transformer  secondary  in 
series  boosting  on  each  of  two  legs  of  the  three-phase  circuit. 


FIG.  2.— SWITCH  HOUSE  IIEPI.ACINC  OESTSOVED  SUB-STATION. 

Later  another  pair  of  regulators  were  added  at  the  Waterloo 
end  making  1,110  volts  total  boost.  By  means  of  these  com- 
binations the  voltage  was  maintained  within  a  few  volts  of 
normal  at  Cedar  Falls.  The  temporary  switchboard  consisting 
of  transformer  primary  plug  fuses  mounted  on  an  ordinary 
board.  The  temporary  sub-station  housing  these  switches  is 
shown  in  Fig.  2. 

To  add  to  the  company's  troubles,  after  the  sub-station  had 
been  blown  up,  high  water  in  the  river  caused  the  washing  away 
of  a  railroad  embankment  which  carried  away  the  company's 
transmission  line  for  some  distance.  The  wires  were  then  strung 
Dver  tree  tops.  For  the  above  particulars  we  are  indebted  to 
Mr.  Austin  Burt,  superintendent  of  the  electrical  department  of 
the  Citiri'iiN'  Gas  Sc  Electric  Company.  Fig.  3  shows  the  general 
scheme  uf  connections  for  this  makeshift  transmission.  The 
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rlU.   3. — LO.MNECTIONS   TOK  TEMPORARY  TRAS.SMISSIO.V. 

Cedar  Falls  load  is  connected  between  two  legs  of  the  three- 
phase  circuit.  The  current  carried  in  three  legs  of  the  circuit 
at  maximum  load  is  indicated  on  the  drawing. 


Cost  of  Maintaining  Arc  Lamps. 

In  view  of  the  present  interest  in  cost  of  maintenance  of  vari- 
ous electric  illuminants  the  following  figures  on  the  cost  of 
maintaining  arc  lamps  will  be  of  interest  as  giving  specific  data 
from  commercial  practice.  These  figures  are  furnished  by  the 
courtesy  of  R.  E.  Richardson,  general  manager  of  the  Kansas 
City  Electric  Light  Company. 

COST  PER   MONTH   PCa  LAMP. 

Trimming    $o.ittO 

Carbons    0693 

Repairs   0569 

Inspection  0924 

Outer  Globes  0118 

Inner  Globes  0859 

The  costs  given  ire  the  averages  for  about  3.500  enclosed 
arc  lamps  in  Kansas  City. 
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New  Telephone  Patents. 

TRANSMITTERS  AXn  TRANSMITTER  PARTS. 

Ma»iy  attempts  h;i\t  been  tiiddc  i.i  iniprovc  upon  the  granular 
"solid  back"  typt  of  transmitter  In  nn  :casmg  the  length  ot  Rr.m- 
ular  carbon  circuit,  with  a  view  in  itarcasing  the  possible  resist- 
ance chaiiRc  1  lit'se  attempts  have  iiichidcd  not  only  an  actual 
deepening  of  tl>e  granular  button,  but  also  the  connecting  of  two 
Or  more  buttons  in  series.  For  one  or  another  reason  notie  of 
these  have  proved  of  practtol  advanUf  e.  W.  W.  Dean  bu  now 
patented  a  traiiMMtler  emlKHlying  aiwiher  Mhenw^  involvmg  4w 
me  of  cor-cemric  caiten  chambert.  Ptg.  t  shows  •  seetioo  of 


the  tnuiHHitler  assembled  and  abo  iti>  working  parts.  The  car- 
bon  chamber  is  pressed  in  the  diaphragm  and  carries  the  inter- 
mediate electrode  in  disc  fiom.  The  chaidbcr  is  doaed  by  a  new 
electrode  and  mica  washer  M  iisuaL  The  rear  electrode  is,  bow- 
ever,  compoecd  of  two  parts,  one  an  armteia  and  the  otber  a 
small  central  disc  Separating  these  is  a  cnp-ilnved  piece  of 
paraffined  paper,  which  is  clamped  in  place  by  the  small  central 
clectrrKle,  and  whose  front  edge  apprnaehes  closely  the  iViCt  of 
the  inlcrmediatc  or  front  electrode  It  clears  this  face  )u>t 
enough  |o  jicrin:!  .1  mo.vcmcnt  of  grancloA  from  and  to  the  central 
enclosure.  The  electric  circuit  of  the  tia:ismittcr  is  from  one  to 
the  other  back  electrLnlc  through  the  carbon.  Mr.  Dean  has  as- 
signed his  patent  to  the  Kcliogg  Switchboard  8c  Supply  Company. 

A  transmitter  of  the  inverted  soUd  back  type  ha!*  been  patented 
bjr  AL  Setter,  of  ChicagOb  the  patent  being  asfigmed  to  the  Auto- 
matic Electric  Campany.  InthlstraasmtttartiwssarclectnKleis 
backed  by  a  tMcfc  felt  washer  which  fits  the  waUs  of  the  carbon 
dtamber  and  keeps  the  mica  supporting  washer  free  frotn  eon> 
tact  with  and  damping  by  the  carbon.  Another  feature  of  novelty 
is  the  provision  of  an  aperture  in  the  bridge  through  which  the 
asseni1ilf<l  niicri  ipliotie  button  may  be  inserted  or  removed. 

A  third  new  transmitter,  the  ioint  invention  of  E  R.  Corwin 
and  F.  H.  Parker,  of  Lafayette,  Ind..  appr  iachcs  the  old  «raiuilar 
Blake  in  principle.  The  contact  between  the  parts  movins;  with 
the  diaphragm  and  the  stationary  parts  and  through  whirh  the 
action  of  the  transmitter  ii  brought  about,  is  maintained  by  the 
normal  tension  of  the  parts.  For  the  usual  arrangement  of  parts 
the  front  electrode  carries  a  stud  which  bears  txfon  the  n^dle 
of  the  diaphragm.  For  the  inverted  tgpt  the  rear  electrode  car- 
ries a  stud  whidi  bears  upon  the  bridge. 

H.  J.  Guttman.  of  Chtc^o,  has  invented  a  sheet  steel-presacd 
mouthpiece  for  transmitter*.  This  is  of  the  usual  form  even 
to  the  perforated  protecting  wall,  which  in  this  cas*  is  held  Hi 
place  by  burs  forced  down  fron;  ihe  body  The  .Automatic  Etec* 
trie  Company  has  olitaincil  the  patent  by  .issixunietit. 

.■\  different  form  of  mouthpiece  is  that  fi.iii'tiied  jonilly  by 
Messrs.  F.  C,  Fisher,  of  Cheltenham.  Pa.,  and  W.  C.  Culin,  of 
Camden,  N.  J.  This  is  a  cooposite  afTair,  the  body  of  which  is. 
of  metal,  with  the  ordinary  screw  stud  for  engaging  the  trans- 
mitter front.  The  onter  edge  is  provided  with  a  rounded  double 
Sange  projecting  equally  inward  and  outward  from  the  thin  metal 
shcIL  Both  within  and  withant  the  metal  shell  retained  by  the 
flanges,  are  insulating  protecting  coatings  which  give  the  mouth- 
piece the  appearance  of  a  rubber  mouthpiece,  while  obtaining  the 
strength  of  metal. 

lanUtMAl  STBIP. 

Another  invention  of  Mr.  Guttman's  is  a  terminal  strip  formed 
by  tho  ending  nelal  strips  through  a  Htm  stiipb  exactly  as  a  coon 


mon  pin  is  inserted.  The  strip  has  two  rows  of  holes,  and  the 
punchings  in  l.'-form  are  inserted,  the  legs  passing  through  the 
boles.  After  this  the  legs  are  bent  outward  and  project  b^tmd 
the  stripk  the  punehiiws  beooming  lodcnd  by  the  bendSng. 

iwnn-moK  unm. 
In  Fig.  9  Is  shown  an  ingenious  method  of  working  up  a  hook- 
switch  lever  from  a  stamped  metal  blank.   The  figure  is  prae- 


na  s.'— uuiiMAM  swrrcH-HooK, 

tiealty  self-explanatory,  the  hook  bemg  formed  by  folding  the 
Uank  longitudinally  and  shaping  the  prongs.  H  j  Guttman  is 
die  inventor  of  this  device  the  Automatic  Electric  Company  being 
assigned  the  patent. 


Letter  to  the  Editors. 

Ptagent  Day  Central  Station  Enterprise. 


To  the  Editors  of  Electrical  World: 

Sirs  :— I  was  much  interested  in  the  editorial  in  your  issue  of 
.May  5,  entitled  "A  Recent  Lighting  Rival,"  and  partiwilariy  the 
enumeration  of  sources  o€  dcGtfictl  ilfaiwtinl  jftii  wludi 
promise  to  bring  elcctridiy  to  a  parity  with  the  Wdsbach  as  to 
ooat  of  a  given  amonH  of  illumination.  Of  these  cfbeaper  sources, 
two  the  glower  and  mercury  vapor  lamps — have  been  on  the 
market  for  some  lime;  the  graphitizcd  filament  and  the  fl.iming 
arc  lamp  have  been  exploited  lur  some  months,  and  it  seems  to 
be  only  a  matter  of  a  short  time  when  the  metallic  filament  lamp 
will  be  cnninicrv  iiilly  in  the  field. 

The  aho\c  pre>eiilat!on  bnngs  up  the  pertinent  question,  What 
is  the  average  central  station  man  doing  to  take  advantage  of 
the  recent  improvements  in  electric  tight  sources,  and  what 
thought  is  he  giving  to  the  revolutian  in  his  business  which  will 
accompany  the  intiodnctioa  of  the  metallic  filament  lamp?  The 
obeervation  of  the  writer  is  that^  eompored  with  the  attilnde 
towards  improvements  in  the  eariy  days  of  electric  lighting,  the 
average  central  Station  man  of  to-day  is  far  from  being  alive 
to  the  irufKirtant  (iiir<.tii  ns  of  the  hour  that  afTect  the  future  of 
hiN  business.  In  the  case  of  the  Nemst  lamp  he  appears  to  have 
l>ecri  driven  to  give  it  recognition,  only  under  the  stress  of  com- 
petition from  gas  "arcs."  The  mercury  vapor  '.atnp  with  its 
splendid  adaptability  for  the  economic  lighting  of  warehouses 
and  other  large  interiors  where  xsthetic  quality  of  light  is  not 
a  factor,  would  fifteen  or  twenty  years  ago  have  been  eagerly 
investigatsd  by  eveiy  central  station  manv*'  *  «^ 
immediate  ndaptfawy  but  it  now  appears  to  arouse  not  even  aif 
apatbrtie  nMcrest;  and  the  aame  appears  to  be  tnw  of  the  flaarfi^ 
arc  with  its  efficiency  five-fold  greater  fhan  that  of  the  enclosed 
arc. 

Of  very  serious  import  to  the  central  station  industry  is  the 
work  now  being  done  in  developing  the  metallic  filament  lamp. 
The  direct-current  tantalum  lamp,  with  the  efficiency  of  i  (>  watt 
[wr  candle,  appear^  to  he  now  ready  to  enter  the  cotnineriial 
Stage.  The  osmium  lamp,  with  its  efficiency  of  1.5  watt  per 
candle,  has  in  Gcrmaqy  readied  tlie  era  of  exploitation,  and  re- 
cently we  have  been  given  promise  of  a  one-watt  tungsten  lamp. 
The  resalts  thus  far  achieved  in  the  developmeat  of  the  metallic 
filament  mdicate  strongly  that  the  day  is  not  fat  distant  when 
the  carbon  filament  lamp^  even  in  its  latest  improved  states  will 
be  a  thing  of  the  past;  and  the  progressive  central  station  man 
cannot  too  soon  begin  to  lay  plans  for  the  adjustment  of  liis 
business  to  the  basis  of  a  cut  of  40  per  cant  or  greater  in  current 
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consumption  from  his  present  mcainlc^ivnt  lighting  service,  i  he 
littMlton  that  will  be  prescntcJ  in  !  -  i  ■  i  !;■  fn  ii  i,i  iiot  he  met 
by  inci'.'asc  in  nirtcr  rates,  anti  now  ilic  time  to  consider  the 
question  of  higher  candle  units — replacing  the  i6-ep  nnit  tiy  the 
.3S-faef»rrr  or  23-cp,  tor  insunce — and  the  niAtier  of  a  low  tys- 


tcai  u:  ratci  uii4tr  ,uhich  a  final  and  Siuci;c3b:ul  aisiult  nuy  tjt 
made  on  gas  as  an  illuminant,  thereby  vastly  increasing  current 
consumption,  instead  of  standing  by  and  seeing  it  reduced  by  the 
introduction  of  tlie  bigh'elKciciiqr  metallic  filament  lamp. 
Boston,  Mass.  Chas.  R.  Fieu*. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


DyunMM,  Motott  aad  'l'niB*(ormen. 

SiHslt-I'liiisv  Coiiihiultili-r  .\!i>l,)i — l!KFsi..MKk. — .\ii  article, 
illustrated  by  di.igi'i'ius,  discussing  tiic  liohavjor  <ii  siiinie-phase 
lomnuitator  nMlors  and  taking  into  omsnh  r.iiKni  the  slint  cir- 
cmt  current  in  the  coil  under  the  brush,  tiiiiiilnc.il  nuthiuls  arc 
in.ide  u.se  oi  ']  '::<•  chief  results  are  aj  tolkiw.s :  I  he  currents 
which  are  firoduceii  by  the  main  t'jeld  on  .tccoiint  of  sh<,iri-cir- 
cuitiiig  ot  arntatnre  bindings  in  the  neutral  /one  bchiivc  like  the 
Kcondary  windings  of  a  trMiiiormer  with  a  stray  field.  The 
secondary  e.m.f.  prodiwes  in  ail  eases  an  increase  of  tlic  siiorl- 
cirrah  curretu  when  at  rest,  and  tbere  is  an  improvement  in  the 
power  factor.  Tlie  author  gives  rules  (vr  finding  tlie  cltarM> 
teristk  diagram  from  two  simple  shDrt-ciccwt  measurements.— 
■  Eltk.  Xeil..  April  a6. 

Lamps  and  Ligiitlng. 

.^r<-  /.,)f)//-  -St.uiii  M.w.v.— .\n  ilU'.-tfatcd  article  <•:!  a  new  type 
of  elearic  arc  lamp  of  high  candle^  >w«r  witb  ilir  use  of  con- 
ditetors  of  the  second  class  <electro1>t:';  cnoductork).  The  ar- 
rangement is  iliown  in  Fig.  i,  where  a  'cpmcnu  cne  or  more 


FIG.  I.— IHAQBAtl  OF  BLGCraOLVTK  AK  lAMF. 

pieces  of  a  in.ilfnal  of  n  cnrductor  o:  the  second  class,  while  b 
it  one  or  more  p.uri  of  (•arboti".  The  lamp  is  started  by  bringing 
the  carlons  f  iRfificr  ai  in  ordinary  arc  1  r  :  When  the  circuit 
ii  closed  the  carbons  arc  separated  from  cdch  other,  i  he  arc 
heats  the  conductor  of  the  second  class,  a.  niiril  it  becomes  in- 
candescent and  then  conducts  the  current  itself.  Hait  of  the  cur- 
rent is  then  shuiTted  off  thrcnch  a.  The  di  stance  between  the 
carbon,  e,  may  then  be  still  further  increased.  The  disunce  ot 
e  from  b  most  iw  chetea  ao  that  the  tesistance  of  the  pan  of 
the  arc  between  «  and  ^  is  not  too  large;  on  the  other  hand,  b 
and  a  *ht»A&  not  be  baked  together.  The  condnctor,  a,  of  tbe 
second  c'.isv  -I  tu  s  ill  this  ca'.e  bi>tli  for  emitting  light  and  for 
reflecl;itf!  lixht  The  li«ht  given  out  by  <iach  a  lamp  i*  very 
steadj  sjiice  the  cmiductor,  j.  of  the  seoind  class  serve*  as  a 
"Uyli!  ;ici  uini-l.il  11  "    Fur  this  reason  the  lamp  is  nut  sensitive 

to  v:iriat^or.s  ..i  tlie  current.  No  figures  as  lo cfliciency  are  given. 

— fc.VA-.  /i  t/.,  M.-iy  ,t 

/.(>n;'  FInmr  .-frc  /.ijm/>j  — .\ nukkws — The  first  i),Trl  (<f  an  illiis- 
iraied  paper  read  before  the  HHtish  Ins;itute  Electrica:  Fnsineers 
'm  lb*  {mprovements  obtained  by  n-:ng  a  loni;  arc  with  flame 
arc  lamps  with  special  reference  to  tbe  construction  of  the  Car* 
b«nie  arc  lamp^  in  which  inclined  carbons  an  used  with  80  to  90 
voh«  »crA<s  the  arc.  I  ond.  Elee.,  April  07.  Tht  second  part  of 
tlic  paiwr  srivet  of  the  two  ends  of  the  carbons  when 

I  i'hle'i.  mill  include^  certjin  c;ir;dle-p'nvcr  cur.  Tn  liscin-^inK 
ill?  iiii[irey:-.-itii-i:i  of  c.irbon  by  metallic  salts  the  authi...'  says  that 
r- III .  , '.T  ill!-,  inii  ri  i\  i-tip  •  ;  ?Tii  lu  i.'ii  r-t'it-ete'l  iliiriiic  the  !;ist  year 
■  T  f'.\i'  n  ]':>-■  L '  'i:"-!  .^iti' !!■  'if  ''■</  c.iiln  lis  ii^^'il  frir  rhcmical  c.ir- 
'  ■  •■  r'  'ii*  i-i'  :;  -  'I  in-  irji',-  -iiii  iiint  "1  c:i!i:iiini  s.ilts  fir^t 
pr.'iyisrd  by  Krcmtr  and  the  tton-condnclive  .scoria  caused  a 
are.ii  irrc^ilarity  in  bnminR.  The  carbons  are  now  usually  of 
ihf  ciinpositr  rypr.  con<i«ling  nf  three  zones.  The  outer  zone  or 
Mivelnpe  ii;  cr>mp<Ked  «f  pure  carlmi,  giving  mechanical  strengih. 
The  next  contain*  cartvin  mixed  with  variiiis  salts,  such  as  those 
of  catriiim  and  miignnhim.  and  the  inner  soft  centering  core 
is  ma  lie  of  the  <ame  materials  le^s  »irongly  comprc5<!i>d,  He 


then  takes  up  the  color  effects  of  flame  ares.  The  paper  is  to 

be  concluded. — bjiid.  EUc,  May  4. 

High-l  oliiig*-  Arc  Lamps. — Lux, — 1  iic  ii. r.ilcijc)  to  increase 
the  voltage  of  supply  in  electricity  works  has  resulted  in  the  coo- 
struction  of  arc  lamps  operated  at  higher  voltages  than  here- 
tofore, in  order  to  avoid  the  loss  of  considerable  power  m  the 
series  resistances.  The  drst  successful  experiments  with  arc 
lainps  with  higher  voltages  were  made  with  entirety  enclosed 
are*  opecatcd  at  «ao  volts  betwien  the  electrodes.  The  Ught  ol 
tfacM  l«in|M»  however,  it  Wa  tidi  in  Ude  violet  and  ultra-violet 
cays.  Hoic  recently  teveml  firma  hxr*  prodneed  bunipa  of  aucib 
a  kind  that  two  of  diem  may  be  connected  in  scries  acroM  a 
aao-volt  circuit.  The  most  favorable  voltage  was  found  to  be 
about  80,  when  using  an  arc  with  very  restricted  supply  of  air. 
The  author  gives  results  of  tcs-.s  01  i  ,^o  -yiu  .-  ■  t  :  i-\  :  ltu"  lamps 
of  the  Siemcns-Schuckcrt  Company,  one  i^ikj  liaving  the  carbons 
one  above  the  other,  the  other  type  having  ti.c  carbons  side  ty 
side  in  an  inclined  position.  The  fir3t  type  was  tested  witb  a 
ictpply  voltage  of  73  and  with  a  current  of  8  amp.,  so  that  it 
consumed  boo  watts  at  the  terminals.  The  mean  bemiapherical 
candle-power  was  6i().    The  diptfibntiOn  «f  WaS  VOiy  ttoi- 

form.  The  ooosumptkm  of  poiwer  wu  0.DB6  watt  per  caiMUb 
Tbe  ^ype  wtdi  inclined  caibont  waa  operated  iritli  9i  wHm  and 
S  amp.  and  therefore  eonsnmed  ffi  watts  at  the  tenanak.  Hu 
mean  bemispberical  candle-power  was  817,'hciiee  die  power  coo- 
suinplioii  was  0.812  watt  per  cand'e  With  this  type  of  lamp 
the  distribution  i*  not  symmetrical  around  the  axle  This  was 
taken  into  con^idention  when  maldnff  tile  tetU^—ZHL  f.  Bt* 
tcuchi  ,  April  so. 

/<!.  — HE.NDrRSON.— An  illustrated  discussion  on  the 

design,  opi^ration  and  in.iintenniice  of  enclosed  arc  lamps,  dealing 
especially  with  deLiil-i.  of  arc  enclosure,  the  construction  of  httsh> 
iii^s  for  the  ciirboti»,  cluiches,  dash-pots,  short-circttiting  twitchet, 
binding  post^  and  the  alignment  of  parts.  The  author  than  4t*ls 
specifically  with  dirccl^urreat  multiple  and  aeries  hape  and  with 
altematiivcnrrent  muttiple  and  aeries  lamps.— £f«r.  twr..  May. 

Pkrtomttry  of  IncandcKtnt  LswA*— I  vx.— The  conclusion 
of -hi*  article  on  the  uw  nf  a  device  of  his  own  for  deteniiining 
the  mean  spherical  candle-power  of  an  incnt  1  rr  t  l.niiii  Ahiirh 
is  being  revolved  during  the  test.  The  author  slror.v.-ly  urges  to 
read  incani::cicenf  l.inips  by  their  mean  spheridl  rindlc-power, 
not  by  horizontal  candle-power. — Zeit.  f.  Beleucht.,  April  30. 

Photometric  Lamp. — Ei.uott. — .\  description  of  a  new  stand- 
ard photometrir  oi!  lamp  for  special  use  in  gas  works. — PrO' 
S'tssiz  t-  Age.  May  $. 

E'.ecirU  Lighiiug  and  Greol  Fires. — Houoc  amo  FluniAitii.— 
An  article  discussing  two  itutanoes  in  which  electrfe  lighting 
installations  were  made  responsible  wilhoni  jvstilicatkm  for 
great  fires  by  the  public  press,  and  dealing  with  the  unfair  ideas 
of  the  general  public  concerning  short-circuits  and  the  possi- 
hilily  of  sparks  Ciood  installation,  thorouRli  control  and  proper 
maintenance  ,tre,  houever.  important  in  all  eleCtfic  lighting  in- 
sta'lations.— mid  .Uiij-l/i.,  April  20. 

PubUr  i,l.t;''fif  Ci"T'"  'Jl>""l- — CifRDIViat, —  ,\  tl  llt-r  rru? 
f"Te  the  Ohi'i  Gas  Light  .^sMTci.ition  on  <;nme  economic  reiatton? 
lii-'tween  public  HKbtiiiB  corporations  ar:.:  ihi-  ii  il  ltc.  Tbe  subject 
is  discussed  under  the  foHow  ing  headings :  Rconomic  forces 
causing  the  innuenration  and  conduct  of  the  ptiblje  llgjitbig  busi- 
ness, non-monopoli*tic  character  of  the  public  lighting  business, 
economic  laws  gnveming  prices,  main  items  of  specific  interest 
to  the  pliblie  in  the  pnl  'it-  lii^hting  iMtStneSs,  adjustment  of  price 
on  the  basis  of  saving  and  profit  Auistg.— Progressive  Age. 
May  15. 
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Poww. 

Surface  Condensing.— W tic  11 1  OS  A  Inn^  [iaiH  r  :lliislr..t'.'i'  hy 
diaRrams  011  the  efficiency  ui  suriace  condensing,  i  he  chxct  con- 
clusions are  as  follows :  It  is  conducive  to  efficiency  in  a  sur- 
face oon<lcn.ser  that  the  water  resulting  from  condeusation  should 
be  intercepted  and  removed  from  the  condenser  as  sodn  M  fOI> 
siUe  after  it  is  fonncd.  It  is  conducive  to  eflieieacy  that  ^ 
condenser  capacity  should  be  a  mtniroam  consistent  witt  tfie 
accomm -  ^ntion  r  f  the  necei^iiry  surface,  and  that  the  design 
should  be  such  «  to  secure  a  pervading  ami  uniform  flow  of 
vapor  throughout  the  condenser  section,  thus  utilizing  the  whole 
of  the  condensing  surface  provided,  as  well  as  obviating  atafnant 
recesM^  in  which  air  might  be  rctaiaed.  It  is  eonducm  to  eSi- 
dencjr  that  the  coadensinr  water  should  travel  «t  »  faiiAy  bi^ 
speed  through  the  tubes,  and  that  it  should  enter  at  the  bottom 

and  ]i.:iw  at  the  top  'if  tlic  chhIciimt.  ^\  ith  »iiitnhle  :  1  I'  l  ser 
desijni  ;in(i  pru(>i)rtion<;,  the  liDipi-ralurc  of  the  coiidcnsiiig  water 
at  ilie  diicharifc  point  may  tx-  c<iual  to.  or  :$lightly  higher  than, 
the  temperature  doe  to  the  vacuiun.  This  holds  true  for  vacua 
up  to  slightly  over  ag  ia.  Vi^th  stiitabfe  cmdcnser  design  and 
proportions,  the  temperatiire  of  tht  bat  well  iiMgr  be  from  i*  to 
S*  higher  than  the  temperature  due  to  tlie  vacnnin.  This  holds 
true  for  vacua  up  to  slightly  over  29  in.  With  suitable  con- 
denser arrangement*  and  a  reasonably  air-tight  system,  there  is 
nothing  gained  in  efficiency  by  the  use  of  air  pumps  exceeding 
in  capacity  0.7  of  a  cubic  foot  per  pound  of  steam  oondensedi 
up  to  a  limit  of  close  upon  39-in.  vacnunL  For  vacua  exceeding 
this  limit,  or  for  cases  in  which  atr  leakage  is  OMisjderable,  the 
atr  pump  capacity  miut  be  increased,  or  else  Hhe  vacuum  cflS- 
c;  ■tir .  kW.  f;i!l  W  ith  suitable  condenser  design  and  proportions, 
and  lit  ionjunctioii  vvith  "dry"  air  pumps,  a  condensation  rate 
of  at  least  20  lb.  of  steam  per  square  foot  Of  surface  per  hour 
will  be  maintained  in  associatiott  with  a  vacuum  of  a8^  in,  and 
a  quantity  at  condensing  water  equal  to  24  timet  the  feed  water, 
at  an  inlet  temperatttie  ol  50*.  With  snliaUe  condenser  design 
and  proportions,  and  in  conjunction  wifli  "dry*  air  pumps,  a 
condensation  rate  of  at  least  36  lb.  of  steam  per  ^'p'^-rc  foot  of 
surface  per  hour  will  be  maintained  in  association  witli  a  vacuum 
I  I  -SI'S  in.  and  a  quantity  of  condensing  water  equal  to  28  limes 
the  feed  water,  at  an  inlet  temperature  of  50°.  The  most  eco- 
nomical vacuum,  in  its  widest  sense,  will  obviously  be  that 
vacutnn  with  which  is  as.sociatcd  tlie  minimnm  steam  consump- 
tion  per  horse-power  developed.  Whatever  may  be  the  value  of 
this  particular  vacuum  in  any  given  case,  it  is  clear  that  it  can- 
not possibly  exceed  that  degree  of  vacuum  beyond  which  the 
pump  power  absorbed  in 'Jncrcusing  the  vacuum  exceeds  the 
power  return  in  the  main  engines  due  to  that  increase.  This 
ouicfa.  at  any  rate,  is  clear,  without  any  reference  whatever  to 
the  consumption  of  steam  in  the  engines  ntilizing  the  vactram. 
When  the  condenser  is  used  iti  connection  with  a  steam  turbine, 
the  limit  in  economical  vacuum  production  is  practicallv  itlrntical 
with  the  highest  attainable  vacuum;  and  when  used  in  conjunc- 
tion with  reciprocating  quadmple-expanaion  engines,  the  limit 
is  slightly  less  than  the  maximmn  vacuum;  but  the  difference 
between  the  two  cases  is  not  very  striking.— Load.  Eni^int, 
April  13  and  20. 

Surfacf  CoKrf'MJfl/n'ii— Smith.— .\  11  experimental  study  of 
cnndciisrr  proWcms.  especially  01  the  effect  of  air  in  relation  to 
the  surface  condciij^ation  of  low-pressure  steam.  The  chief  de- 
duction is  that  air.  even  in  tnituite  traces  hithertq  considered 
innocnons,  should  be,  by  initial  design  and  subsequent  manage- 
'oient,  Kgoioosly  excluded  from  high-trade  snrface-eORdensing 
tnstallalions.  With  high  vaen.i  climatic  cortditioiis  arc  potent 
limiting:  factors  ami  must  l>e  specially  coinidered.-  I.ond.  Eiig'itig, 
March  23, 

Si'paralion  of  Oi!  frcii  Ficd  Water. — Harwood. — The  author 
discusses  the  tollouinR  two  methods;  In  the  first  the  separation 
of  the  oil  from  the  feed  water  is  effected  by  a  discbarge  of  elec^ 
tricity  between  plates  immersed  in  the  water  while  in  the  second 
method  a  chemical  coagulant  is  mixed  with  the  water.  The  cost 
of  the  chemical  treattnent  is  consuk-rably  less  than  that  of  the 
electrical  treatinent.  though  the  aniomit  of  attention  required  is 
^ighi^y  greater.  1'he  success  of  cither  of  the  two  methods  de- 
pends ultimately  en  the  method  of  final  separation  and  pnriliea- 


tton  by  sonie  foiniB  of  fHter.  The  only  filtering  medimn  wUA 

h.is  given  any  real  satisfaction  is  fine  quartz  sand  used  in  It 
filter  of  !he  oitcn  or  gravity  type— Load.  iiUc.  Rev.,  April  IJ. 

Boiler  Roorn  Losses. — Oaa. — An  article  discussing  the  possi- 
bilities of  savings  in  the  boiler  rooms  of  central  stations.  The 
Bcceasity  of  skilled  firemen  is  pointed  out,  together  with  a  dia- 
eussion  of  the  advutages  of  aechwiical  atoUiic.  A  gnat  mta^ 
oQm  details  of  boiler  room  eeonon^  ire  also  diaeiuwd.^LoBiL 
E!fc.  /Tiif.,  May  4. 

S u nunciature. — Hobart.— An  article  on  the  advantages  of  em- 
ploying electrical  c.iginecnng  nomenclature  bl  ateent  COglnieCfillg 
calcnlatioos.— Lond.  EUc.  Rev.,  April  37. 

iHtaltatloae,  Sytw  — d  AppHna—. 

EUctromjgnctic  Control  of  Governors.  Splyeb.— Ceir.r.il  sta- 
tions supplying  energy  for  liRht,  power  and  traction  ajid  running 
their  .Tlti  r:i.'iting  and  direct  current  machines  coupled  to  the  same 
engines  must  necessarily  have  some  means  for  steadying  the  bus- 
bar pressure.  If  no  tottery  and  booster  ai«  oaed  it  la  possible 
to  employ  an  dectramagnetic  coil  fixed  on  to  one  end  of  die 
engine  governor  m  sliown  in  Fig.  a.  The  operation  ia  as  fd> 


nc.  a,— UACKAif  AT  oovmiot  coMiMun. 


lows:  The  current  in  flowing  bftclc  ftom  dw  traction  load  to  the 
miitive  bnuh  earner  of  tbe  djmaao  passes  round  the  ehclro' 
magnet^  B,  with  the  result  that  the  core,  M,  is  pulled  down  to  fc 

greater  or  less  extent  according  to  the  strcngih  of  current  flow- 
ing through  its  coih,  or,  in  other  words,  the  amount  the  core,  M, 
wi.I  lie  p'lllcJ  dawn  is  directly  proportional  to  the  load.  As  will 
be  seen  from  the  illustration,  this  core,  M,  is  attached  to  tbe  gov- 
ernor, N,  in  such  a  way  as  to  help  it  in  ita  woAiiig^  with  die 
result  that  tbe  opening  smd  closii^  of  tbe  inlet  ail4  OUtkt  tndveib 
corresponding  to  the  varying  load,  is  performed  in  a  far  diorter 
time  than  is  ijuisiblc  when  the  mechanical  governor  is  used 
alone.  It  is  not  really  necessary  for  the  whole  amount  of  cur- 
rent passing  in  a  return  cable  to  be  sent  through  the  dectrCH 
magnet;  a  certain  percentage  of  it  will  do  the  work  just  as  welL 
Though  this  method  of  kesphtg  the  boi-Lar  preaaore  oonstaat 
poMcawi  the  distinct  adveMage  of  doing  away  with  a  battery,  it 
ddes  not  allow  one  to  ran  the  engine  and  work  the  boilers  w  itb 
tlicir  must  economical  and  constant  load,  wiili  the  re.-.u!t  (bait 
there  may,  perhaps,  be  a  greater  coal  rnnsumption  than  when  one 
is  working  with  a  battery,  for  with  this  laMer  it  is  possible  th 
have  a  steady  load  on  the  engine,  and  to  arrange  for  the  eztn 
load  to  be  tdccn  up  hy  the  hetteiy.  Thb  pidnt  outst,  dierefoier 
always  he  tnknn  into  conaitkration.  The  above  method  has  been 
used  with  full  success  in  tbe  central  station  of  Wiesbaden,  Ger- 
ni.nny  Tin-  vriri.if •< m  iti  the  traction  load  may  be  anything  from 
\<x>  kw  to  700  kw,  but  vvith  systetn  of  control  there  is  never 
more  than  a  3  per  cent  pressure  Hmp  0:1  the  600-volt  tramway 
system.  On  tlie  low-voltage  side  of  the  altemating-airrent 
l^ant  for  lighting  purposes,  ete.,  the  voltage  drop  never  exceeds 
more  th.in  2  per  cent,  and  as  the  engines  are  supplied  with  large 
and  heavy  fly-wheels,  this  drop  ocCTirs  so  gradually  that  it  is 
impossible  to  detect  any  flickerint;  r.f  the  Irunpv  '\'\:';  I'n  hu 
,ind  Giarlottenburg  central  stations,  which  have  iteretofore  entr 
ployed  a  battery  for  keeping  the  bus-bar  pressure  constant,  ate 
now  contemplating  Superseding  this  older  method  by  adopting 
electromagnetie  rcgulatioa,— Load.  &te.  Eng.,  April  ea 

TnirrfoN  Current  from  Lighting  Stations. — Hoppe.— Tn  an  in- 
vestigation of  tbe  financial  results  of  municipal  electricity  works, 
the  author  found  that  among  the  plants  which  e.ivc  satisfactory 
financial  results  there  were  a  great  many  which  supplied  elec- 
tricity not  only  for  lamps  and  stadonary  motofs,  but  abo  for  ttae- 
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ti^ii,  aiiil  dial  utint  oi  liic^c  plants  were  aiicccssiul,  although 
thc>-  sold  the  kw-hour  U>r  traction  at  a  lower  price  than  the 
direct  cost  of  operatun.  The  author  gives  numerical  dau  oa  this 
subject  and  enphasiaes  the  ecooongr  of  Ughtmff  phnu  selling 
electficity  to  traction  compaoieib  Ha  daint  that  an  htdepcadcM 
tnciion  plant  cannot  produce  tht  dcclricily  aa  chcoplir  at  a 
plant  which  als<:i  supplied  energy  for  btnpt  and  stationafy  ttoien. 
— EUk.  Uahnen,  March  14. 

So-I.oad  Loiut  of  Tranft.irm.'i.i  Scumujt.— The  first  part  of 
an  arlii'lc  illustrated  by  il.;i>;r.ini;..  ilisctissinjr  various  arran^rc- 
mcnts  for  the  Jin  vi  iiriini  lu  'lirtinintion  01  ;lic  no-load  I  1-';  of 

$ingl«-phase  and  polyphase  transformers.— £/rik.  und  Masch., 

Wires.  Wiring  and  Coadalta. 

Deflections  l>Hf  to  Break  of  Ovfrhrad  Wtret. — H.wvthoexe 
A.Nn  .\IniiT0N  — .A  ni  itlu  -il  n  jte  on  the  deflections  caused 
1))  a  break  in  an  r\irhi>.iii  wtu  i.nficrl  on  pole*    In  the  modern 

CDilditlons  of  el<\ti:i  ,.l  ]„  u,r  ;;.itismiiM<i:i  ;i!i<iin  livtrlnMr-  uiri-.. 

it  is  a  matter  of  practical  imparlance  to  kiiow  what  will  happen 
in  ease  a  wire  breaks.  1'he  relaxing  of  tension  at  one  point  will 
thrmv  a  one-sided  pull  on  the  range  of  poles  on  either  side  of 
the  break;  and  it  is  essential  for  safety  that  the  maximum  de- 
HectioB  itm  pradaccd  ihonid  be  bdow  a  ddfante  limit  The  m- 
thors  present  an  analytical  study  of  tiie  pmUcm  and  apply  it 
to  a  ipedal  numerical  case.  They  suppose  the  wire  to  be  fastened 
at  its  ends  to  tnasslvc  "anchor  poles"  whose  yielding  is  negligrible, 
and  to  be  supportcri  by  oqually-spaccd  flexible  poles.  Otir  of  the 
results  of  their  analysis  is  that  at  a  distance  from  an  anchor  pole 
till-  -v.ci'r^-wr  dcdr.-rtiuns  approach  a  t;comctric  progression.  The 
maxinuini  dctlcclion,  which  of  course  occurs  in  the  pole  next  lo 
the  brt.ik,  ::n:\  which  becomes  greater  as  this  jiole  is  further  re- 
moved from  the  anchor  pole,  approaches  a  limiting  value.  When 
this  limit  is  below  the  allowable  safe  deflection,  it  docs  not  matter 
bow  widely  the  anchor  poles  are  distributed.  In  the  numerical 
case  Aat  tte  Mtthots  have  studied  the  number  of  wires  are  six, 
the  tension  of  each  wire  im  Ik,  the  weight  of  endi  wire  0.42 
tb.  per  foot,  tile  distance  between  conseeullve  poles  no  yards, 
A  test  of  the  stiffness  of  a  pole  showed  that  a  deflection  of  3  in 
was  caused  by  a  forc«  of  800  lb.  applied  to  the  top  in  a  horizontal 
directkm.    The  foIlc^ltiK  •■'b!c  Kives  the  calculated  deflections 

in  feet  when  the  break  occurs  after  tile  first,  second  7th 

poick  counting  ftom  an  anchor  pole: 
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to  be  caused  by  brealcage  of  i,  a,  6  wires,  the  fomt  of  break 

beinig  distant  from  both  fUed  ends,  are  as  follows: 
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The  limit  of  the  ratio  of 
limiting  value  approached  by  the 
It  he  seen  that  this  is  almost  reached  at  seven  poles'  distance 
from  the  fixed  end.  These  results  arc  shown  graphically  in 
Fig.  ^  The  poinla  corresponding  to  cnch  posilioii  of  4lic  break 
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are  strung  togetlu-r  on  a  curve.  allhr>ui;h.  of  course,  the  inter- 
mediate points  on  the  curves  have  no  physical  meaning.  The 
asymptotic  approach  of  the  extreme  points  of  the  curves  to  the 
limiting  value  is  very  obvious.  The  maximmn  deflections  liable 
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—Phil  Mat;..  .May. 

faults  of  Direct-Current  Three-Wire  .Wtivorks. — FtKMtt,— An 
article  on  faults  occurring  on  dircct-cui  n  111  thrcc-wirc  networks 
with  a  neutrat  wire  earthed  at  one  place  and  460  vohs  betwatn 
the  outer  wires.  In  the  writer's  experience  90  per  ecnL  of  all 
foults  occur  on  the  negative  main.  A  ncgativB  fantt  in  popular 
language  "alu'sys  draws  watei^;  this  effect  is  commonly  de- 
scribed as  electric  endosinosis,  and  is  easily  illustrated  by  stick- 
ing a  bare  negative  wire  into  the  ground,  in  apparently  dry  soil. 
»hcti  moistuiL-  .it  nee  appears  arou!'>i  n  Ihis  fact  seems  to 
tilt  writer  to  be  largely  instrumental  in  c.iuMnk:  faults  on  buried 
cables  (although  lie  agrtcs  thu;  <k\M;:  pi  .^n  i<i;i  of  the  insulation 
due  10  the  abnormal  osmotic  pressure  of  some  of  its  constituents 
^vuii  li  also  very  likely  take  place,  especially  in  the  case  of  India 
rtibbcr  and  Ugh  pressures).  When  the  insulation  of  a  cable  be- 
comes damaged  from  any  eaniei  if  it  be  a  positive  nuda  the  prob- 
ability is  that  no  "caidT  oeeun,  as  the  endosmotic  effect  acts 
m  a  helpful  direction  and  drives  away  moistttre,  Uttt  great  enemy 
to  all  insulation;  thus,  so  long  as  tlic  cable  is  "alive"  it  will  re- 
mafn  to  all  intents  and  pur^msc^  ijuite  sound.  With  a  negative 
cablf  the  reverse  is  the  case,  the  earth  being  at  a  2J0  vults 
t.i^licr  pi  .t.  i.tial ,  there  ii»  a  constant  strain  on  the  insulation, 
tct'iling  to  drive  moisture  through  the  insulation  to  the  copper. 
Thus  the  slightest  weak  place  breaks  ilown,  and  water  getting 
in,  a  bad  fault  is  soon  caused  by  the  accompanying  electrolytic 
action  of  the  current.  As  an  argument  in  favor  of  his  considera- 
tions the  author  points  to  the  almost  entire  immunity  that 
altemating-cnrrent  networks  enjoy  from  faults.  The  remedy 
which  he  advocates  on  the  basis  of  his  theory  is  to  nse  a  triple 
concentric  cable  with  the  inner  core  the  negative,  tfie  middle  one 
the  neutral  wire,  and  the  outer  the  positive.  It  seems  logical 
ti>  make  the  outer  positive  in  preference  to  neutral,  as  the  posi- 
tive is  the  strongest  and  best  able  to  protect  itself;  the  nega- 
1-  jcMin^  !:^ln;,(  lo  ^uitemli-i.  .tnii  ^hi.tilri,  tluTit  irr.  Vk'  i:i 
(lie  s4iiest  place.  The  neutral  wire  is  nurmally  p-issivc  winic  the 
(jo-iiive  actively  defends  itself,  and  in  doing  so  protects  the  other 
tuo.  The  cable  shirald  be  paper-insulated  and  lead-covered,  and 
over  this,  again,  there  ahoald  be  a  braiding  $uit.ibly  impregnated. 
A  draw-in  system  appears  preferable  lo  a  solid  system.— Lond. 
Elfc..  May  11. 

ff'oorf  Tronf^hiiif^ — Ti  in  the  c.i'o  of  riinins  laid  On  the  "solid" 
system,  unoil  trmiKhing  h  cin!>!i>y!il.  care  should  be  taken  to 
prevent  the  wood  from  rotting  in  the  gruand.  The  Haskin  sys- 
tem oi  treatnig  wood  consists  in  jilacinc  the  raw  timber  in  a  larise 
steel  cylinder  or  treating  chamber;  ^iiperhe.iteil  air  is  thei;  uppl  -.■  i 
under  great  pressure.  The  high  triii|i-r ntur",  ranging  from  300' 
F.  to  400°  F..  destroys  the  tende:  v;crii-.'iiate,  and  kills  alt 

fungi,  germs  and  insect  life  in  the  wood.  Before  removing  the 
wood  from  the  cylhider  it  is  alknred  to  cool  down  tmder  the 
same  pressure,  with  the  result  that  the  "new  eompoand"  arising 
from  the  heating  of  tile  natural  fluids  in  the  wood  ts  eonwitdated 
with  its  fibre.— Lond.  Etcc.,  April  37. 

IFoorf  as  fnsulalion  Material. — We«nicke.— .An  article  point- 
ing out  th.";t  wood  is  sdll  sonirtltni's  n-t-d  as  nisnlntinR  m;i!rriaJ, 
for  instance  for  tl'ic  hr'.^sh  holders  of  street  r.nlMiu  motors  or 
insulating  section-  of  the  overhead  ttoHfv  ior->tnKt;or,  It  is 
pointed  out  that  wmxl  i*  not  at  all  satisfactory,  and  that  there 
are  certain  artificial  insulating  materials  which  should  be  Ulcd 
instead,  like  ambroin  and  others.— Bahnen,  April  4. 

ffiViin  with  Lfad-Cnvcred,  Rubber-Insulated  Wire. — A  "com- 
mmiicated"  article  on  the  system  of  wiring  with  twin  lead-cov- 
ered wire.  This  is  cMiipared  with  wiring  in  screwed  kanel,  wir- 
tni;  in  split  tubing  with  Mckctcd  joinli.  and  vriring  ia  wooden 
rasi'ig.  especially  with  regard  to  first  cost  and  pernnmenee  of 
work  The  comparison  i«  in  favoT  of  the  twin  lead  wiring.— 
I>iiid.  F.lec.  Rez'..  April  20 

lixtra  High-Presiurr  Kegulations — .\  retsrint  of  the  ncn  extra 
hieh-pressure  regulalion.s  of  the  British  Board  of  Trade  with  an 
editorial  discmsion  of  the  same.— Lond.  EUe„  April  gf. 
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Rtel^ymg  High-Frequ(n<y  Electric  Currents.' ~¥LtilJSO.—\ 
CBrit.)  Phjrs.  Soc.  paper  on  the  construction  and  U5.e  of  oscilla- 
tion v.iIms  fur  rcctif>inK  hrRh-frfniKncy  electric  currents,  If  a 
mciiil  :itak<l  niio  in  incandescent  lamp,  the  space  between 

ihc  iiu!;J  |il;i:c  ..nd  tiic  incandescent  carbon  filament  possesses 
a  unilateral  conductivity,  negative  electricity  being  able  to  pass 
freely  from  the  hot  carbon  to  the  plate^  but  not  m  the  opposite 
(Hreetioa.  This  fact  may  be  tn ed  for  the  oonttmctkm  of  an  o«dl- 
lation  vahrct  aa  ahowa  tn  Fig.  4.   A  carbon  filament  lainp  it 


1^ 

FIG.   4. — OSCILLATIOW  VALVE. 

COn.slriicle<l.  the  carlxin  !onp  of  which  is  upheld  in  the  i:ciui  r 
of  a  highly  exhausted  glass  bulb.  7'i  and  Ti  are  the  terniiiiali  ot 
the  carbon  filament.  Around  the  loop  is  fi.xcd  a  smaller  cylinder 
of  nickel,  CB,  which  is  connected  to  a  platinum  wire  sealed 
through  the  tide  of  the  bulb.  The  valve  i»  uaed  as  follows:  The 
carbon  loop  is  made  incandescent  by  a  ndlaMe  battery  of  sec- 
ondary cells,  a  sliding  iheoatat  being  added  to  adjust  the  volt- 
age on  tha  tennmala  of  the  lasp^  The  clrciiit  in  which  oacilta- 
tiottt'  are  to  be  detected  to  jolaed  in  series  with  a  dead-beat 
mirror-galvanometer,  and  the  valve  eonnecteJ  with  (he  circuit 
hy  wires  joined  rcipcctively  to  the  ttrminal  of  the  nickel  cylin- 
der and  the  negative  terminal  of  the  caibon  loop.  In  u^im;  ilic 
valve  the  cnrbrii  t'llanieiit  tr.\i>l  be  brought  to  brijjh;  i-umu- 
descencc,  about  equal  lo  lhat  which  in  a  carbon  filanu-tr,  lamp 
would  consume  3  watts  per  candle,  So  used,  the  valve  enable* 
one  to  employ  a  sensitive  mirror-galvanometer  of  the  ordinary 
type  to  detect  Ac  presence  of  electric  oscillations  in  a  circuit  and 
to  institiite  comparative  mcaaurcncals.  Several  qiplicationa  are 
described  and  it  ii  pointed  out  that  thcae  oscillation  valves  have 
quite  a  different  range  of  iite  frma  the  mercury- vapor  rectifier  and 
the  electrolytic  rectMer.  The  dectfotyttc  valves  produce  no  rec- 
tifying effects  with  high-frequency  alieniat-ng  mrrenty,  because 
the  time  clement  enters  into  the  fcrrnaliun  i.i  the  alutninic  hy- 
droxide film  on  which  their  action  dejieivK  On  the  nthcr  hand, 
the  inerciiry-vafKir  tubes  which  have  Iveeii  pr'.ipiisc;]  !ur  n^e  with 
hi^h  tension  altcniating  currents  will  not  operate  below  a  cer- 
tain minimum  potential-difference  between  the  electrodes.  The 
vacuum-valve,  however,  will  pass  current  unilaterally  with  a  fra^ 
tkM  of  a  volt  difference  of  potential  between  tiie  incandescent 
and  the  etrid  dcctrode,  and  tbere  to  no  nunnnum  potential  lUf- 
Cerenee  bdow  which  tfaqr  will  not  act;  hence  thdr  use  is  condi- 
tioned solely  by  the  sensitivcneas  of  the  galvanometer  employed 
with  them.  By  its  simplicity  and  case  of  use  the  carhon-lilament 
vacuum  recommends  itself  as  a  useful  addition  to  our  resources 
for  cxperimentnl  w  ork  in  connection  with  electric  OSdtlatiom  and 
electric-wave  telegraphy. — Phil.  Ma/;.,  May. 

loHitation  of  Cast's. — ViK.mm. — An  account  of  an  expi  rimt  nl.il 
investigation  of  the  ionization  of  various  gases  of  the  alpha 
particles  of  radium  with  some  references  to  the  magnetic  deflec- 
tion of  the  alpha  particle  and  its  acquirement  of  a  positive  charge. 
Pka.  Mn..  May. 

Uoita,  Meaaurementa  and  inatraosenta. 

Inlt-grating  Phoiomcter. — BujNDEL. — A  German  translation  of 
his  French  paper  on  Integrating  photometers,  the  nMSOpbOtlMBeter 
and  I-nKiinieler. — Zcit.  f.  ricleucht..  .April  .^o, 

i'nifiirni  .Xotation. — Streckeb. — A  preliminary  report  to  tJic 
Berlin  Elcc  Socy.  on  uniform  notation  of  physical  and  electrical 
qnintltiM  in  formulas.— £M,  ZWf.,  April  19. 

Testtmt  Refractory  Ifatrrtefr.— Hakxcr.— At  a  recent  toiree 
of  the  Royal  Society  in  London,  Hailcer  exhibited  his  apparatus 
for  testing  refractory  materials  at  very  high  temperatures,  up  to 
a;SM*  C  Discs  about  20  millimetres  in  diameter  and  3  milli- 
metrca  in  thickness,  made  of  the  material,  are  placed  in  a  little 


tubular  furnace^  open  behnr  and  above,  consisting  of  two  tubes 
of  Acfaeson  graphite  fitted  fnio  one  acodier.  An  declrie  are 
is  formed,  and  the  disc  is  observed  from  below  with  the  aid  of 

mirror^,  llu-  iiiKige  of  the  disc  .ippearmi;  in  the  plane  of  a  small 
electric  lamp,  whose  current  is  varied  iiiiiil  lx)th  the  object  and 
the  lamp  shine  with  the  same  brilli.incy.  The  principle  is  thus 
the  >ame  as  in  the  optical  pyrometer.  While  thi>  heating  is  go- 
ing on,  pressure  may  be  applied  to  the  disc  by  means  of  a  lever 
and  a  little  graphite  rod  resting  on  the  center  of  the  disc;  * 
pointer  shows  when  the  aanq^  gives  way.^Lond.  £ng't'itg,  Ifay 
11. 

PtrmMKUttrj—A  note  on  the  Picon  permcameler  which  Amp- 
bell  to  investigating  and  widdi  was'exhibited  at  the  recent  soiree 
of  the  Royal  Society  in  London,  The  test  bar  is  clamped  so  as 
to  form  the  middle  bar  of  a  rectangular  yoke  for,  rather,  pair 
of  yokcs>,  the  three  iron  cores  beittu  parallel  to  one  another. 
l>y  means  of  a  small  s,MUii  i!:e  lire^  of  force  may  be  made 
eilhcr  lo  go  aU  round  ihe  yuke.  or  down  the  test-bar  and  in 
two  paths  rriimd  ihe  \iiki-;  ii;i<l  uilli  the  help  of  independent 
!nagnctizing  coils  wound  on  the  yokes,  exact  compensation  is  ob- 
tained for  the  reluctance  of  the  ydics,  and  the  four  joints,  which 
I  re  always  in  drcutL  When  the  coopcasatioii  has  been  effected, 
the  magnetic  induction,  B,  u  deduccd  from  the  thnw  of  a  bal- 
Ustic  galvanometer,  the  matnetiiiag  force,  H,  behig  applied  hy 
a  third  coil  round  the  test-bar.  The  readiness  with  wUtik  the 
instrument  works  was  demonstrated  with  the  help  of  Camp- 
bell's bifilar  galvanometer.  When  a  galvanometer  is  deflected 
for  many  Iiours  at  a  linn-,  its  siispeiisinn  wire  is  apt  to  take  a 
sel,  wliidi  prevents  its  returning  renilil.v  to  zero;  when  the  mirror 
i*  snspemled  by  two  wires,  about  a  cei  timetre  apart,  the  zero 
creep  is  avoiili-ii     I  1  i  rl    Hng'ing,  May  11. 

Telegraphy,  Telephony  and  SIgnala. 

Localisation  of  Faults  in  Teltphont  tin*-*.— Freimark. — ^A 
summary,  illustrated  by  diagrams,  of  the  usual  methods  em- 
ployed in  the  United  States  for  localising  faults  in  tdcphqne 
lines.— Zeit.,  April  19. 

Testing  Telegniph  and  TetePkene  CaMrr.— GoRmncR.— An 
article,  illustrated  by  diagrams,  on  the  determination  of  the 
insulation,  Ihe  rcsistaree  and  the  capacity  of  telegraph  and  tele- 
phone wires. -Tt.'ct.  An:.,  ,\pril  2g. 

Ci/Wc  —  t  he  first  part  of  an  illustrated  description  of  the  lele- 
plKiiiic  and  telegraphic  eaUe  of  the  Simplon  tunnel.— /our  Tele- 
graphiqui: — April  25. 

BOOK  REVIEWS. 

Tei.epho.ny.  Part  VI,  Switchboards  .md  the  Central  Office,  By 
Arthur  Vaughan  .Abbott.  New  York :  McGraw  Publishing 
Company.  275  pages,  i6y  illustrations.  Price,  $1.50, 
This  volume  completes  the  series  of  six  volumes  by  Mr,  .■\.  V. 
Abbott  00  telephone  engineering.  The  previous  volumes  cov- 
ered, respectively,  The  Location  of  Central  Oflkes,  The  Cbn- 
struction  of  Underground  Conduitit  The  Cabte  Kant,  Omstrao- 
tion  of  Aerial  Unea,  The  Sub-Station.  The  find  volume  natur- 
ally takes  tip  the  central  office,  cleverly  designated  by  the  author 
as  "The  brain  of  the  telephone  exchange,  from  which  the  wire 
plant,  a  complicated  ganglion  of  nerves,  radiates  in  all  directions." 
The  chapter  heads  are  as  follows:  Iiitroduetion,  Distributing 
Boards,  Circuits  and  .Apparatus  for  Sni.dl  Sw  ilclilwiards.  Trans- 
fer Systems  and  the  Multiple  llo,iri's.  Common  Battery  Circuits, 
Toll  Line  Circuits.  The  Power  Plain,  Tr,if5ic.  The  last-mentioned 
chapter  is  of  particular  interest,  the  subject  of  traffic  being 
treated  both  broadly  and  exhaustively  with  respect  to  detail.  A 
number  of  curves  are  given  of  the  traffic  record  of  different 
classes  of  exchanges  from  that  of  a  hirge  aty  to  farming  towns 
and  small  viltoges.  Other  curves  give  the  "A"  opciatOe'*  load 
of  ahnilar  exchanges.  Curves  are  also  included  on  trmdi  Hue 
loads,  relative  position  loads,  hourly  and  minule  variations; 
finally,  there  is  an  interesting  curve  on  the  probable  use  of  the 
telephone.  As  these  curves  are  plotted  from  the  results  of 
analyzed  data  taken  from  actual  practice  in  a  (?re:it  mans  ex- 
changes, they  should  be  of  much  value  to  central  office  men  in 
studying  thdr  own  traJlie  and  in  fixing  rales. 
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Eucntic  Railway  Accounting  Tlie  Monthly  Report.  The  Ac- 
counting Department  and  The  AccQunUaL  By  W.  B.  Brock- 
wny    Xiw  York:  McGraw  PabNtMac  CiMaimr>  84  poffe** 

5  chart!,  rrice,  $US. 
The  author  states  that  while  many  works  have  treated  the  ic- 
covBiting  of  dectric  nilwior*.  none  iiu  haadLtd  tbt  tnbjcct  ^Mm 
At  ituidpafat  ttf  tke  Mtnal  street  nilw»y  aceountast,  wliidi  is 
the  street  of  the  i^esent  worit  The  subjects  ol  the  duften  of 
iSk  boob  m  m*  Mlbwa:  Vfhat  a  Report  Sbontd  Be.  A  Sttf- 
ge'.icd  Form  of  Report,  Relation  of  OperatinR  Expttises  to  Earn- 
ings;, Some  Other  Units  of  Comparison,  Curvci  as  a  Mfans  of 
Expression.  Statistical  Intomjation,  What  Standardizatn  ii  1,1 
Accounts  Means,  'ihe  Balance  Sheet,  Accrued  and  Su^fxridt:^ 
Accounts,  Expert  Examinations.  Arroimiing  Depanninit  \ ■  •  n 
Revenue- Producing  Department,  Some  QualiAcations  of  a  Railway 
Accountant,  The  Accounting  OflFice,  Taking  Things  for  Granted. 
Each  of  these  subjectt  it  treated  in  a  ipccific  manner  and  in  such 
a  way  that  the  infonnttioa  fivn  cm  be  inmediatelr  by 
tiw  street  railway  Meoontant  In  this  respect  the  book  is  as 
agneaUc  contrast  to  other  works  on  the  subject  of  aecoutiting, 
ishicb,  while  excellent  in  laying  down  general  principles  and  dis- 
cussing their  bearings,  are  of  little  service  to  the  busy  aooountaat 
who  ]i>-,u  for  inlbfiiiatiao  of  direct  aiiplkilMlitr  in  bis  every- 
day work. 

Amekicak  Newspapei  Ankuau  Philadelphia:  N.  W.  Ayer  & 
Sons.   I  joo  pages.   Price,  $5.00. 

The  extent  of  what  (nay  be  called  the  modem  newspaper  in- 
dustry in  the  United  States  i*  well  Olmtraled  br  this  valuable 
lanu^  pnUicatton,  more  tlna  1,100  jnges  being  teqnired  to  list 
4e  periodical  pnUicatioat  of  tbe  Ualled  Slatea,  Us  ponctrions 
and  ChandL  The  tolal  anmber  of  nfwwpapirs  and  periodicals 
emnnerattd  is  no  leas  than  33^5,  whidi  Indndes  1,357  daily 
paperii.  It  is  somewhat  surprising  to  find  that  at  the  brginnit-.g  of 
1906  there  were  si  less  dailies  printed  than  in  the  previous  year, 
and  \hM  ItuTe  wii:-  a  ioss  of  11=  in  the  tot.il  number  of  newspapers 
anrl  jieriodtcats  nol with'^tanding  :i  gain  of  i\6  in  nnonthlies.  Even 
in  the  Western  State;  there  wer  ■  five  le^.^  daily  new.spapers  printed 
and  27  !e'>'s  weekly  newspapers.  The  small  gain  in  weekly  news- 
papers ]v  to  ):c  accredited  to  the  Territories  and  Cai)ad8» aS  oOwr- 
«ise  there  wonld  also  have  been  a  kiea  in  tliia  daaa. 

The  publication  also  «cf««a  as  an  aHvdrta  GaMMeer  and  as 
«ndi  is  valoaUe  to  <hoaa  not  pasticulaily  iatcnated  la  Ae  sta- 
tistics of  newspapers.  Praeedtnc  the  entry  of  the  newspapers 
printed  in  a  town,  are  concise  local  statistics  at>d  information, 
includini;  popiilallon,  railroad  location,  distance  from  the  nearest 
coiisidi  t  ilili  i  ll',  iir  rn;lro?.d  renter  of  :mponance,  llie  prmcipal 
l&c.il  indiistiio'.  .md  the  ajjnciiltiir.'il  .ind  oiher  prodtiel',  r-f  which 
the  KvAii  is  tlie  =' :'i':»'ng  point.  I'rcecdir.c  tlie  stati'ilic-'  for  e,-»i-h 
State  is  a  well-exwucd  double-page  railroad  map  ami  a  dccrip- 
tion  of  the  State,  with  county  divisions,  giving  the  diaracter  of 
aorface  and  soil,  chief  prodticl;  and  manufactures,  etc  The  news* 
INVcr  itatittics  given  consist  of  the  date  of  establishment,  the 
Dame  of  the  publishen,  the  muaber  and  aiie  of  pages,  calMcrip- 
tioa  price,  drculalion  and  the  polttKa.  Indistr^,  religion,  ere., 
tCfrcacnted  hy  the  ^ourn.il.  One  section  of  the  annual  comprises 
a  separole  da&>(ification  by  name  and  place  of  publication  of  AaiW. 

wrr't  lv  and  in  nilldv  newsp.ipers,  rflimi>-,:'t,  nRririillcTal,  i  ant) 

secret  society  ptibitcations,  and  publications  in  foreign  langunges. 
There  is  alio  a  list  of  press  and  editoiial  aaaodaliom. 


SV  ,\.  HRO.VOUS    AND   OtHEB   MtJLTlPLF.  TELEOaAPHS.      By  .MScrt 

Cusbing  Crchorc.  New  York:  McGraw  Publishing  Com- 
pany.  T94  page^4*  lllaatratiaitt.  Prle^  faao. 

This  book  describes  the  more  important  systems  wfai<jb  have 
been  developed  for  obtaining  independent  telegraph  circuits  on 

a  single  wire.  t>:it'-t  uilh  ;iTid  without  synrhronistn  The  first  part 
of  Ihe  Ixxtk  13  devoted  to  the  geiieral  itibject  of  methods  of  ob- 
laininK  independent  telegraph  circuits  by  the  use  of  direct  and 
allentating  currents  on  the  same  wir*.  and  comprincit  the  first 
technical  description  of  these  method  ,  whirh  has  been  attempted. 
The  second  part  of  the  book  deaU  wiih  the  means  of  obtaining 
Ihe  tynchronoiis  rotalioB  of  two  bodies  ai  distant  points,  and  the 
third  part  with  the  mcau  bj  whidi  such  rotation  may  be  utilised 


fur  obtaining  lnde]>rtidciit  telegraph  circuits.  The  third  part 
coiK'Uido*  «ith  .m  account  of  some  practical  methods  of  oper- 
ating Morse  syitems  li\  the  synchronous  method,  showing  how 
circiiiis  operated  over  the  same  trunk  lines  may  be  distributed 
to  different  poiML  In  view  of  the  great  development  in  rapid 
telegraphy  qwieait  in  recent  years,  this  tteattse  on  the  funda- 
mental principles  employed,  and  ^ir  application  in  certain 
tems,  forms  a  aweh-accdcd  contrihutioa  to  the  liteiatare  of 
telegraphy. 

F.xrERIME.VTAL    RiillAsCUES    UPOX    THE    COKSTRUCTKJt*  OF  HY- 
DRAULIC Mo»TA«s.    By  Henri  I.e  0>atclier.    Tran  la-fd  hy 
J  L.  Mack.   New  York :  McGraw  Publishing  Company.  IJ2 
pages,  illustrated.   Price,  $2  00. 
I  hii  work  is  based  upon  a  degree  thesis  by  M.  Le  Chatelier, 
hut  the  author  for  this  translation  indicates  in  notes  the  more 
important  advaaeet  made  siiKe  the  thesis  was  written,  in  the 
thwictical  knowledge  of  ecmenu,  and  gives  references  tu  pub- 
licationf  In  sHiidi  dicse  appeat;  The  book  is  divided  into  three 
paru  under  the  hcSids  of  Phitcr,  The  Silicates  of  Baritan  and 
Cemt  ins  and  Hydraulic  Limes.  The  chief  object  of  the  wot*  is 
the  study  of  tMe  chemical  reactions  which  are  produced  in  flie 
iiini  s  and  hydraulic  cements,  either  during  their  calcinati^^  or 
diiriiiii;  tlieir  h.irdcnrng.    First  the  more  simple  analoS'-''''5  bodies. 
-r.rji  ai  ]>:.i^'.'i  all.:  tj-.c  .-^icates  of  b:i:n.im  aie  taken  up,  the  phc- 
n  imetia  round  in  the.ic  bodies  heing  used  to  throw  light  upon 
I '-.e  theory  of  calcareous  cements.    The  final  pages  of  the  bocdc 
deal  with  tbe  practical  side  of  hydraulic  ecmenu  under  the  heads 
of  caiuce  of  dcstrnelion  and  of  tating. 

ELKtMC  Fownt  TaAxsNnHon.  A  Fnelleal  Treatise  for  F>ae- 
tical  Uen.  By  Dr.  Louis  Bell.  Fourth  Edition,  Revised  and 
Enlarged.   New  York:  McGrtw  WbHshing  Company.  700 

pages,  T-'n  -nustrations.  Price,  $4  00. 
This  new  edition  "f  Dr,  Bell's  .st.andard  treatise  on  "Electric 
Power  Transmi-^:!;:!;"  Iin'-  |i<'<'ii  entirely  rewritten  m  ?ome  of  its 
p,Trt<,  and  new  matter  to  Ihe  extent  of  00  pages  added.  The 
r.nthor  in  hi;  preface  States  that  the  c"-,anc-c!;  wt:icli  have  t.iken 
place  in  tbe  art  during  the  past  few  years  have  made  a  new  edi- 
tion of  the  work  imperative,  that  important  accessor)-  appacatoa, 
of  vrhkh  modem  stttkms  are  full,  needed  special  atteatioe.  as 
wdl  as  coaridtrdde  new  material  of  a  move  gcnersl  sort,  and  that 
descriptive  matter  which  had  to  do  witii  tilings  which  are  ohsolele 
and  without  Tii'storieal  importance  required  eNmhiation.  The 
•,v;:rV  has  hceomc  so  well  established  a.s  an  authoritative  trealise 
iiisl  it  would  he  superfluous  to  attempt  any  general  review  of 
its  contetis  In  rev, riring  the  chapter  on  Present  Ter deiicie-  in 
High- Voltage  Transmission,  Dr  Pell  point."  out  that  :n  five  vcars 
the  average  working  voltage  of  rrnnsinission  lir.e.=  hab  nearly 
doubted.  A  most  interesting  table  in  this  section  grives  data  of 
American  high-tension  transmission  plants  worked  at  ao.ooo  volts 
or  more.  In  each  case  the  kilowatt  eapaci^.  the  voltage,  the  dis- 
tance transmitted  and  the  frcqtieney  are  given.  From  this  table  it 
appears  that  there  are  at  praaent  no  less  than  ij  (iOkDO^voU  plants, 
M  plants  oprr.^ting  between  30,000  and  S7,oaovolfs,  and  t4  plaaia 
operating  between  22,500  and  ^6400  volts.  More  than  40  plaaAi 
arc  listed  which  operate  at  from  20,000  to  22,000  volts,  and  fliC 
author  ill  a  note  to  the  table  states  that  so  many  transmission 
plants  at  30,000  volts  and  thereabouts  are  now  being  installed 
that  it  is  almost  nnpossiUe  to  make  the  list  Induiivc 

lOOKS  BECEtVcn. 

BiaECttirvm  ond  AuiPUHinnta  sea  HocBSMimuNGS-FBtN- 
bnnrKGEir.  By  Carl  Fred  Holmboe.  Berlin:  Jnlios  Springer.  $t 
pages,  61  iltnstEBtions,  Price,  3  marks. 

RsroBT  c*F  TRc  EtBcnic  Railway  Tm  C»KMisaanr,  Looit- 

lANA  Potchask  F..\w)Sition,  N'cw  York:  McGraw  Publ&illiag 
Company.    f>Ji  pnijes.  209  illustr.itions.    Price.  $6.00. 

.Analyse  pf^  MKr.\f<  par  Electrolyse.  By  A.  Hollard  and 
L.  Bertiadx.  Paris:  H.  Dunod  and  F  Pinat.  tSo  pages,  illus- 
trated.   Price.  6  francs. 

Thk  Aisr  or  GtNGRAnKG  Gear  TtEiii,  By  Howard  A.  Coombs. 
New  York :  O.  Van  Kostrand  Company.  lap  pages,  st  Hintlsa- 
tions.  Price,  50  cents. 
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Electrical  E.ngineebsng  in  Theory  and  Peactice.  By  G.  D. 
Aspinall  Parr.  London:  Macmillan  and  Company.  447  pages. 
282  illustrations.   Price,  lj.25. 

Elektkische  l-.nb  Macsetische  Messungen  und  Messinstru- 
ME.STF.  By  H.  S.  Hallo  and  H.  W.  Land.  Berlin:  Julius 
Springer.   517  pages,  343  illustrations.   Price,  15  marks. 

Electrical  Xatl-re  or  Mattes  a.nd  RAOioACTrvrrv.  By  Harrv 
C  Jones.  New  York:  D.  Van  Nostrand  Company.  212  pages. 
Price,  $2.00. 

Physical  Cuexiistrv  for  Electrical  E.n<;inehrs.  By  L.  Liv- 
ingston R.  Morgan.  New  York:  John  Wiley  &  Sons.  230  pag^■^. 
illustrated.    Price,  cloth,  $1.50. 

Varn  Elektronex.  liy  Dr.  W.  Wien.  Leipzig :  B.  G.  Teubner 
28  paR'""-    Price,  I  mark. 

Fortscuritte  in  de>  Anwexduno  de»  Rontcexstbahlen.  By 
Dr.  Joseph  Rosenthal.  Munchen:  J.  F.  Lehmann.  31  pages,  j>} 
illustrations.    Price,  i.ao  mark. 

Theorie  USD  Beheciinuxc  Elektrischer  LEPrvNGEN.  By  Gal- 
lusser  and  Hausmann.  Berlin :  Julius  Springer.  162  pages,  145 
illustrations.    Price,  5  marks. 

Elektrisciier  Exercie.  Die  Preisstellung  bein  Verkaufe.  By 
Gustav  Siegcl.  Berlin :  Julius  Springer.  192  pages,  illustrated. 
Price,  4  marks. 

Berlin-Zossen  Elfxtric  Railway  Tests.  Translated  by  Franz 
Wtlr.  New  York:  McGraw  Publishing  Company.  58  pages,  i8 
illustrations,  38  plates.    Price.  $3.00. 

CoMMAXnE  A  Distance.  .\h  Moyeti  de  L'EIcctricite.  By 
Regis  Frilley.  Paris :  Gauthier-Villars.  190  pages,  94  illustra- 
tions.   Price.  3.50  franrv. 

Westinghouse  Auxiliary- Pole  Direct-Current 

Motors. 

To  meet  the  demands  for  power  imposed  by  modem  machine 
tool  work,  involving  «ide  and  erticicnt  speed  control,  the  West- 
inghouse Electric  &  Manufacturing  Company  has  developed  n 
new  line  of  direct-current  motors,  with  a  speed  range  of  four  to 
one  on  a  single  voltage.  The  control  of  this  exceedingly  wide 
speed  is  obtained  by  introducing  resistance  in  series  with  the 
shunt  field  coils,  and  by  the  use  01  auxiliary  poles  and  coils.  This 
latter  feature  has  been  intro<Iuccd  to  control  the  field  form  dur- 
ing the  variation  of  field  strength  nccessar>-  to  secure  so  wide  a 
range  of  speed. 

The  auxiliary  poles  are  bolted  to  the  frame  midway  between 
adjacent  main  poles.  The  winding  of  the  au.viliary  poles  is  con- 
nected in  Series  with  the  armature  and  produces  a  inagnetizittil 
effect  which  is  pro|)ortional  to  the  armature  current.  This  in- 
troduces a  factor  which  comix-nsates  for  the  distortion  caused  by 
armature  reaction  and  field  weakening.  In  ordinary  motors  the 
effect  of  armature  reaction  is  to  shift  the  path  of  the  magnetic 
flux,  weakening  the  leading  pole  tips  and,  consequently,  shifting 
the  neutral  point,  necessitating  a  kickward  lead  of  the  brushes 
to  obtiin  a  field  for  sparklcss  commutation.  By  introducing  the 
auxiliary  poles  a  commutating  field  is  maintained  in  a  fixed  posi- 
tion regar<lless  of  load  or  direction  of  rotation. 

The  application  of  this  type  of  motor  to  machine-tool  drive  not 
only  obviates  the  use  of  mechanical  speed  changing  devices,  there- 
by increasing  efficiency,  hut  places  e.ich  machine  under  perfect 
control  of  the  operator  with  a  much  wider  range  of  speeds  than 
can  be  obtained  by  mechanical  methcyds. 

The  practical  application  of  these  motors  is  illustrated  by  a 
typical  installation  in  the  new  projectile  shop  of  the  Firth-Ster- 
ling Steel  Company  at  Dcmmlcr,  Pa.  This  company  had,  previous 
to  adopting  the  Westinghouse  equipment,  made  an  investigation 
of  various  methods  of  machine  tool  drive,  both  mechanical  and 
electrical.  Following  out  one  line,  five-step  cone  pulleys  were 
reduced  to  two  steps  and  a  much  wider  belt  was  used  to  drive  the 
nuchines,  owing  to  the  increased  power  requirements.  This 
method  did  not  give  satisfaction  in  pr.-ictice  and  was  soon  aban- 
doned. The  multi-vultage  system  of  motor  drive  was  next  in- 
vestigated but  did  not  meet  with  favor,  and  the  Westinghouse 


auxiliarv-  field  motors  were  then  adopted  and  have  given  entire 
satisfaction  in  every  respect. 

The  e<iuipment  consists  of  eight  lo-hp  motors  driving  eight 
26-fii.  swing  Hullard  lathes,  two  15-hp  motors,  each  driving  a 
Bullard  hnrirnnlal  boring  m.ichine;  and  one  7}'i-hp  motor  dircct- 


FIG.    I.— AL'.\ILI.\RY-fOl.e   MOTURS   IX    PROJECTILE  WORKS. 

connected  to  a  Bullard  turret  lathe.  The  speed  of  the  motors 
is  varied  by  controllers  with  twenty-one  notches,  giving  twenty- 
one  motor  speeds.  In  addition  to  the  above  there  is  a  35-hp 
constant-speed  motor  belted  to  a  line  shaft  which  furnishes  power 
to  a  group  of  small  machines  including  a  planer,  cutting-off  ma- 
chine, centering  machine  an<l  two  drill  presses. 

novel  method  uf  checking  the  efficiency  of  employees  has 
been  introduced  by  the  Firth-Sterling  Company,  which  is  made 
possible  by  the  Use  01  electrically-driven  ttuiciiiiiery.     It  con- 


»»;.   2.— At.-XILIARY-W)LE   MOTORS   IN    PROJECTILE  WORKS. 

sists  of  placing,  in  a  convenient  location  for  observation,  a 
recording  aninu-ter  arranged  to  be  connected  in  circuit  with  any 
machine  whenever  desired.  Previous  tests  have  determined  ap- 
proximately the  current  required  for  a  given  class  of  work, 
so  that  the  record  of  the  ammeter  indicates  whether  or  not 
the  machine  i*  working  up  to  its  capacity  ami  the  time  it  stands 
idle. 

Gc 
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The  opportunity  of  comparing  the  relative  outputs  of  similar 
machines  performing  the  same  class  of  work  in  the  same  manu- 
facturing plant  rarely  presents  itself  in  as  forcible  a  manner  as  in 
the  Firth-Sterling  plant.  The  old  projectile  shop  still  uses  belt- 
driven  lathes,  some  with  wide  belts.  These  belt-driven  lathe*  are 
the  same  type  of  machines  as  the  motor-driven  lathes,  and  the 
result  of  some  ver>'  interesting  tests  of  the  number  of  projec- 
tiles finished  in  ten  hours  show  conclusively  the  greatly  increased 
efficiaicy  of  motor-driven  machines. 

DtunrlCT   o<   ptojrclik   6  in.    7  in.    8  in. 

Pre^rcl'lra  hnttbcd  in  10  liour*,  motor-drivco  Utbe..  }i  js 

Projrctilrt  Anishcd  in  10  tiOarK  bcltilrivcn  lathe   37        ij  17 

frr  CMii  incfMSc    40.7     5J.3  47 

Avctngr  incrr»c  in  oulpul,  46.6  per  cnil. 

The  belt-driven  lathes  will  eventually  be  citanged  to  motor 
drive,  which  is  accomplished  by  adding  an  inexpensive  mount- 
ing for  the  motor.  The  shop  with  the  motor-driven  machines 
presents  a  clean  and  light  appearance ;  the  absence  of  belting, 
with  the  exception  of  that  driving  the  group  uf  small  machines,  is 
a  noticeable  feature,  which  naturally  aids  in  cleanliness  and  gives 
unobstructed  light,  both  natural  and  artificial. 


Power-Door  Mechanism. 

Electrical  mechanism  of  an  interesting  kind  has  been  developed 
in  the  evolution  of  the  system  of  electrical  power  doors  now  in- 
stalled upon  most  of  the  new  cruisers  and  battleships  of  the 
United  Stales  Navy.  The  accompanying  illustration  shows  the 
power  box  of  the  latest  model  of  these  "long-arm"  power  doors, 
with  the  protective  cover  removed  in  order  that  the  motor,  con- 
troller and  operating  gear  may  be  clearly  seen. 

The  motor  itself  i.s  of  special  construction,  designed  to  stand 
the  abrupt  starting  and  stopping  of  the  power  doors  in  time  of 
emergency.  This  motor  is -directly  connected  to  a  worm  engag- 
ing A  worm  wheel,  which  in  turn  transmits  the  load  through  its 
shaft  and  a  pinion  to  a  pin  rack  upon  the  bulkhe.-id  door  plate. 
In  performing  its  work  the  worm  exerts  a  thrust  in  the  direc- 
tion of  its  axis  and  this  thrust  is  borne  by  a  specially  constructed 
bearing  supported  by  a  heavy  helical  spring.  This  spring  has 
upon  it  an  initial  load  equal  to  the  greatest  thrust  which  it  is 


niWU  BOX  or  ELECrmiCALLV-orCKATE))  BULKHEAD  IXX>R. 

desired  that  the  motor  should  deliver.  As  soon  as  the  thrust 
actually  exerted  by  the  worm  exceeds  the  initial  compression 
upon  the  spring,  it  gives  way  slightly,  allowing  the  worm  shaft 
to  move  axially.  This  motion  of  the  worm  shaft  is  multiplied 
and  used  to  cut  of!  the  current,  and  the  same  motion  in  the 
reverse  direction,  when  the  load  is  removed,  will  complete  the 
circuit  which  it  has  previously  broken. 

In  this  way  the  automatic  cut-out  protects  the  motor  by  open- 
ing the  circuit  as  soon  as  the  load  upon  the  motor  becomes  too 
great  for  it  to  safely  handle,  and  when  (he  load  decreases  to  a 
safe  amount  the  circuit  is  automatically  closed  by  the  same  device. 
The  usual  means  of  protecting  motor*  by  fuses  on  incoming  cir- 
cuits would  not  be  suitable  for  a  power  door  for  the  reason  that 
if  the  donr  plale  should  strike  an  insuperable  obstruction  in  clos- 
ing, and  the  fuse  should  be  blown,  the  door  would  be  absolutely 
inoperative  until  some  one  could  replace  the  fuse. 

This  cut-out  gives  to  the  door  an  almo«t  human  intelligence 


in  its  action  when  operated  from  the  emergency  station.  In  the 
official  tests  of  this  door  it  was  closed  into  a  mass  of  coal,  some- 
limes  striking  lumps  so  large  that  it  could  not  entirely  cut 
through.  The  circuit  to  the  motor  was  opened,  but  nevertheless 
the  door  was  not  inoperative,  for  when  water  was  allowed  to 
rush  into  the  bunker  back  of  the  coal  it  at  once  loosened  the 
masses  of  coal  beneath  the  door  plate,  relieving  the  mechanical 
resistance,  and  the  motor  immediately  started  again  to  close  the 
door  as  if  its  work  has  not  been  interrupted. 

An  important  feature  of  the  power  mechanism  is  the  "liberty 
action,"  which  gives  men  in  the  vicinity  of  the  doors  a  means 
of  interrupting  their  closure  from  the  central  station  above  deck. 
By  operating  a  handle  placed  on  each  side  of  the  bulkhead,  the 
door  may  be  opened  while  the  emergency  is  "on."  After  the' 
handle  is  released  the  door  again  closes  without  further  manipu- 
lation. In  other  words,  the  "liberty  action"  provides  a  means  of 
escape  or  passage  from  one  compartment  to  another,  and  makes 
it  impossible  at  the  same  time  for  any  door  to  be  left  open  in 
the  excitement  of  a  disaster. 

All  the  bulkhead  doors  equipped  with  this  power  mechanism 
are  connected  with  the  central  emergency  station  on  the  bridge 
of  the  vessel.  A  turn  of  a  hand  wheel  throws  the  station  into 
action,  and  by  a  step-by-step  switching  mechanism  the  doors 
are  automatically  started  at  three-second  intervals,  thus  avoiding 
a  sudden  and  large  demand  on  the  ship's  dynamos. 


Meter  Sealing. 

The  H.  C.  K.  Company,  45  Broadway,  New  York  City,  manu- 
factures a  new  lc,id  seal  press,  and  lead  seals  with  wires,  for 
electric  and  gas  meters,  service  boxes,  fare  registers,  freight  and 
bagg-igc  cars,  etc.   One  important  feature  of  the  press  ( Fig.  i ) 


PIG.  I.— IXAD  SEAL  PRESS. 


is  that  it  fastens  the  lead  seal  to  the  wire  in  such  a  way  that 
it  is  absolutely  impossible  (o  open  the  seal  without  cutting 
the  wire.  The  zigzag  shaped  .dies  in  the  press  fonn  the  lead 
seal,  as  ".hawn  in  the  accompanying  illustrationy.  Fig.  i.  The 
initials  of  the  owner  of  the  press  can  be  sunk  in  the  lower  die. 
When  several  presses  are  required  by  one  company,  they  are 
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usually  niunbered  consecutiTcly.  and  (he  number  or  figure  is 
sunk  in  the  upper  die  of  the  press.  The  initials  and  numbers 
will  appear  raised  on  each  lead  seal  which  has  been  closed  by 
this  press. 

Central  stations  and  railway  companies  have  found  it  advan- 
tageous to  number  each  press,  which  is  for  use  by  one  em- 
ployee only,  who  is  held  responsible  for  his  press  and  for  all 
seals  bearing  his  identificalion  number.  The  utility  of  this 
system  of  meter,  fare  register  and  car  sealing  is  appreciated  by 
superintendents  and  managers  who  may  otherwise  have  diffi- 
culty in  locating  the  employee  last  applying  the  seal.  The  press 
is  constructed  of  malleable  iron,  and  the  dies  are  made  of  tem- 
pered steel.  .\  number  of  central  stations,  railway  companies 
and  exporters  arc  now  using  the  presses,  seals  and  wires  with 
satisfactory  results.  The  subject  of  meter  scaling  was  discussed 
at  some  length  in  May.  igoj,  in  these  pages  by  Mr.  J.  H.  Hall- 
hcrg,  now  a  member  of  the  H.  C.  K.  Company. 

.  Gc 
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Electric  Repair  Automobile. 

The  Toledo  Railways  &  Lighl  Company  lias  recently  purchased 
an  electric  line  automobile  tor  its  illuminating  department,  and 
has  placed  a  contract  for  five  others,  two  lor  the  lighting  depart- 
ment and  three  for  the  street  railway  department.  They  were 
built  by  the  Pope-Waverly  Company,  of  Indianapolis,  and  have 
a  speed  of  15  miles  an  hour  and  a  capacity  of  I'j  tons  with  a 
battery  radius  of  action  of  40  miles  with  one  charge.  The  outfit 
now  in  service  is  proving  very  satisfactory,  being  used  on  con- 
necting up  and  line  work.  It  covers  about  twice  as  much  ground 
as  a  horse-drawn  vehicle  of  the  same  size,  and  from  present  in- 
dications it  costs  considerably  less  to  operate  and  maintain.  An 
illustration  of  the  vehicle  is  given  below. 


is  Howing  through  the  instrument,  by  the  attraction  of  the  magnet 
upon  the  armature.  The  current  to  b«  measur'd  passes  through 
a  coil  of  wire  located  between  the  poles  of  the  magnet  and  pro- 
duces a  magnetic  field  at  right  angles  to  that  of  the  magnet.  This 
tield  causes  the  armature  to  turn  and  produces  a  greater  or  less 
deflection  of  the  pointer  according  to  the  strength  of  the  current 
passing  through  the  coils. 


Pignolet  Switchboard  Instruments. 

The  accompanying  illuMration  represents  a  new  type  of  switch- 


Dinkey  Ventilated  Controller. 

The  diiikey  controller  illustrated  herewith  ( Fig.  i )  was  de- 
signed for  I'lc  control  of  motors  under  severe  and  exacting  con- 
ditions, such  as  are  met  with  in  steel  mill  service.  Besides  being 
of  substantial  mechanical  construction.  It  is  simple  in  operation, 
one  lever  being  used  for  both  tlie  forward  and  reverse  motion, 
thus  dispensing  with  the  use  of  a  separate  reversing  switch.  The 
operating  resistance  being  mounted  within  the  frame  makes  each 
unit  compact  and  self-contained.  The  form  of  the  resistance 
is  such  that  a  large  amount  of  heat  is  dissipated,  thus  fitting  the 
controller  to  withstand  severe  overloads.  The  contact  face  is 
of  heavy  slate  and  the  contact  segments  arc  of  pure  copper 
screwed  to  brass  lugs,  all  wiring  connections  being  made  on  the 
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board  voltmeters  and  ammeters  manufactured  by  Louis  M.  Pig- 
nolet, 78  Cortlandt  Street,  New  York,  small  electrical  measur- 
ing instruments.  These 
instruments  are  5  in.  in 
diameter  and  1.5  in.  deep 
and  are  thus  very  com- 
pact and  specially 
adapted  to  installations 
where  space  is  limited. 
They  are  furnished  in 
various  readings  up  to 
ISO  volts  and  50  amp. 
Two  bolts  provided  on 
the  back  of  each  nu-ter 
convey  the  current  and 
Riso  serve  to  fasten  the 
instrument  to  the  switch- 
board so  that  but  two 
holes  are  retjuircd  in  the  board. 

The  instruments  are  of  the  permanent  magnet  type, 
thus  securing  the  high  accuracy  and  even  scale  divisions 
of  this  class.  The  magnets  arc  of  imported  special  steel 
carefully  treated  to  injure  permanency.  The  principle 
of  operation  is  as  follows:  An  iron  armature  is  pivoted 
between  the  poles  of  each  magnet  and  is  provided  with  an  alumi- 
num pointer  which  is  kept  at  zero  on  the  scale  when  no  current 


SWITCUBOARD  INSTRUMENT. 


brass  lugs.  By  this  construction  any  of  the  segments  can  be 
removed  ,ind  replaced  without  disturbing  the  wire  connections. 
The  contact  arm  carries  powerful  blow-out  magnets  which,  trav- 
eling with  the  cotitact  fingers,  are  always  in  position  for  effec- 
tively disrupting  any  arc  which  may  be  formed.  The  drop- 
forged  copper  contact  fingers  arc  provided  with  renewable  tips 
which  may  readily  be  replaced  with  a  minimum  waste  of  material. 

Kor  coll  resistance,  one  end  of  the  controller  casing  is  made 
in  the  form  of  a  door,  removing  which  gives  access  to  all  of 
the  connections  in  the  bank  of  resistance  and  renders  it  possible 
to  remove  or  replace  any  of  the  units  without  removing  the 
controller  from  its  place  and  without  disturbitig  other  parts  or 
connections. 

The  type  of  resistance  shown  in  Fig.  2  consists  of  a  heavy 
i;4-in.  asbestos  tube,  stiffened  by  a  central  brass  rod,  which 
also  serves  to  bring  the  rear  terminal  forward,  thus  facilitating 
the  making  of  connections.  This  form  of  resistance  Is  especially 
.idaptcd  for  500-voIt  controllers. 


n<;.  J.— Ktsisr.K.NcE  UNIT. 


This  controller  is  made  by  the  Electric  Controller  &  Supply 
Company,  Cleveland.  Ohio. 
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Beck  Flaming  Arc  Lamp. 

The  Beck  Flaming  Lamp  Company,  New  York,  was  recently 
incorporated  to  manufacture  Beck  flaming  arc  lamps  under 
the  patents  of  Heinrich  Beck,  of  Mcininger,  Germany,  the  Amer- 
ican rights  for  which  the  company  purchased.  The  accompany- 
ing illustration  shows  the  mechanism  of  the  Beck  lamp,  with 
the  case  removed.  The  carbon,  a,  is  rigid,  and  the  carbon,  b, 
swings.  The  current  passing  through  the  magnet,  c,  swings 
the  carbon,  6,  to  the  right,  and  at  the  same  time,  the  arc  is 
formed.  The  length  of  the  arc  can  be  regulated  by  the  check 
nut,  d.  The  magnet,  c,  in  direct-current  lamps  is  entirely 
encased  in  iron,  so  that  damage  is  impossible.  Under  the  mag- 
net is  a  dash-pot,  e.  which  prc\'cnts  the  too  rapid  pulling  apart 
of  the  carbons.  The  dash-pot  is  easily  removed  by  screwing  it 
to  the  left,  and  consists  of  a  tube  with  a  graphite  plunger. 
While  burning,  an  asbestos  ring,  /,  excludes  fumes  or  ashes. 
In  alternating-current  lamps  the  iron  housing  of  the  magnet  is 
-dispensed  with,  but  the  magnet  is  thoroughly  protected,  In 
both  the  direct  and  alternating-current  lamps  the  magnet  is 
wound  with  heavy  wire,  and  is  in  series  with  the  carbons,  no 
finely  wound  magnets  subject  to  burning  out  being  necessary 
in  this  lamp. 

The  reflector  is  made  of  enameled  iron  and  is  supported  by 
two  iron  rods,  h,  h.  On  these  rods  are  the  two  blow-out  mag- 
nets, I.  I,  which  are  wound  with  bare  wire  and  have  a  mo^-able 
contact.  Through  these  movable  contacts  it  is  possible  so  to 
adjust  the  blow-out  magnets  that  the  flame  will  be  projected 
downward  to  give  the  greatest  illumination.  The  alternating-cur- 
rent lamp  has  no  blow-out  magnets,  but  is  otherwise  practically 
the  same  as  the  direct-current  lamp.  The  carbon  feed  is  the 
main  feature  of  the  Beck  lamp,  but  notwithstanding  its  great 
simplicity,  it  was  only  perfected  after  years  of  experimenting. 
One  of  the  carbons— in  direct -current  lamps,  the  positive  one- 
has  a  rib  running  its  entire  length,  and  rests  on  an  insulated 
metallic  support,  K.  The  rib,  through  the  action  of  the  current, 
bnms  to  a  fine  point,  which  point  gradually  disintegrates,  al- 


and the  heat  of  the  carbon  is  not  communicated  to  any  extent 
to  the  support,  as  the  carbon  only  rests  on  a  point  thereof.  The 
other  carbon  is  round  and  feeds  simultaneously  with  the  ribbed 
carbon,  as  above  described. 

The  lamps  are  made  to  bum  singly  on  55  to  65  volts,  and  two 
in  series  on  110  to  I30,  and  four  in  series  at  330  to  240  volts,  on 
cither  direct  or  alternating  current.  The  carbons  burn  from 
8  to  15  hours,  depending  on  their  length,  and  consume  only 
0.163  watt  per  hemispherical  candle-power. 


Diesel  Engines  in  Texas. 


The  Diesel  engine  seems  to  be  making  good  progress  in  central 
stations  and  isol.itcd  plants  in  Texas  as  evidenced  by  informa- 
tion given  out  at  the  recent  Galveston  convention.  Their  popu- 
larity in  Tcx.is  i«,  of  course,  partially  due  to  the  cheap  crude 
oil  which  is  a  common  fuel  there.  The  central  station  at  Sher- 
man, Texas,  lia>  been  operated  entirely  by  these  engine>  for  >nme 
time  with  a  very  great  saving  in  fuel  bills  over  steam  engines. 
.'\t  Beaumont  and  at  Brownwood  the  central  stations  are  being 
supplied  with  these  engines,  while  orders  have  been  received 
from  those  at  Amarillo  and  at  Denison.  These  engines  consume 
.065  to  .07  gal.  of  cnide  oil  per  brake  hp-hour.  Oil  prices  in 
Texas  run  from  1  to  1.5  cents  per  gal. 


Time-Controlled  Phonograph. 

The  accompanying  illustration  shows  a  time-controlling  mech- 
anism for  use  with  phonographs  which  has  recently  been  patented 
by  Dr.  J.  E.  Hett,  of  Berlin.  Ont.  The  mechanism  is  very  simple, 
consisting  of  a  spring  which  trips  a  lever  attached  at  one  end  to 
an  ordinary  alarm  clock  at  the  other  end  to  a  cord  which  passes 
over  a  pulley  and  is  connected  to  the  starling  lever  of  a  phono- 
graph. The  case  contains  three  ordinarv-  dry-cell  batteries, 
when  the  alarm  is  sent  from  the  phonograph  will  deliver  its 
message,  and  at  the  same  time  the  miniature  4</4-volt  lamp  is 
turned  on.    The  light,  however,  m.iy  be  turned  off  and  on  at 


BECK  FLAMING  ASC  LAMP. 

lowmg  the  carbon  slowly  to  sink  downward.  Through  a  com- 
pensating chain,  both  carbons  feed  down  at  the  same  rate  of 
speed,  and  so  gradually  that  the  lamp  bums  quietly  and  with- 
out flickering.  Should  a  jar  or  a  defect  in  the  carbons  break 
the  point  suddenly,  it  takes  only  a  few  moments  for  a  new  point 
to  form.  The  arc  is  formed  on  the  side  opposite  the  rib  and 
does  not  get  near  its  point,  so  that  it  is  impossible  for  the  sup- 
port to  be  melted  or  damaged.    The  rib  is  comparatively  cool. 


TIUE-CONTHULLEO  P1<ON'OCIIAI>H. 

will  and  three  ordinary  dry  cells  will  give  a  good  light  for 
a  considerable  time  before  they  arc  exhausted. 

It  is  generally  supposed  that  the  first  thoughts  which  arc  im- 
pressed upon  the  brain  in  the  morning  cling  to  a  person  more 
or  less  throughout  the  whole  day.  The  Doctor  experimented  on 
himself  with  the  phonograph  to  test  this  point,  and  found  the  re- 
sults so  gratifying  that  it  led  him  to  devise  the  arrangement  de- 
scribed. .'•  !■ 
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Commercial  Inielti^ence. 

Till-:  WEEK  IX  TRAnF.,— All  rams  HircuKhnut  the  farm- 
iiiK  regions  provided  tht»  ino^t  i::i7.rrt.-itir  c  hiiiihtlki'  fs:tor  of  the 
post  week.  Retail  trade  responded  to  the  stiniulus  of  '.varm 
weather,  and  there  is  an  unusually  liberal  volume  of  ■.\lii  If  ale 
business  for  this  time  of  the  year.  Mcrc-intile  colli'ctiritis  ,\tt 
=  :i;i  rinv:'.'.  liat  irregular,  but  at  most  cities  p.Tynu-nt^  ire  rii;  -  iv- 
ing,  and  the  fin.iiicial  situation  is  more  encouraging  now  that 
the  San  Francisco  bank»  have  rr-tini!  1  business  without  an> 
disturbance.  Manufacturing  plants  are  well  occupied,  and  build- 
ing oper.i:;oi  ?  .irf  hiavy.  but  there  are  indications  of  a  lower 
level  for  commodity  quotations  for  the  jnonth  01  May.  Cus- 
tomary summer  quiet  is  notcrl  in  some  department*,  although 
IS  less  than  the  usual  int-r-rniption,  and  preparations  ?n 
■  il"i'.ii|v  |iri  .pri-.v  t  ir  a  .<  '■■.  arin  0  nil  sca.'on.  l-abor  condi- 
nons  h.avc  improvf  i;.  K.-iil u  ay  l  artLitij!',  thus  far  reported  for 
.May  cxccpL'iI  l.i^t  \>::.t  '  h>  II  \wv  ^  >:tiI.  ;:ihI  ii  -'vli;!!  rouiiui-ia  i*  ;i' 
the  port  Xuw  York  liar  the  last  '.vcc!-:  mi  owed  gains  of  $i,(;,54,- 
359  in  exports  and  $1,134,601  in  impr  ri;  ovrr  the  movement  of 
1905.  Activity  in  outdoor  work,  such  ui  buudiiig,  iwUi  con>n' 
quent  heavy  demand  for  lumber,  hardware  and  other  materials,  is 
still  a  feature,  though  some  large  centers  report  less  prospective 
work  in  view  and  some  abatement  in  real  estate  speculation.  An 
active  steel-rail  trade,  good  business  in  structural  materials,  an 
inactiTe  foundry  pig-iron  market,  with  prices  probably  easier, 
and  further  cleaning  up  of  the  avallaMe  supplies  of  steel-making 
irons,  the  paucity  of  which  is  still  marked,  arc  the  principal  feat- 
ures of  iron  and  st«el.  Upward  of  i^oo.ooo  tons  of  steel  rails 
have  been  ordered  for  delivery  in  1907,  and  the  tonniae  carried 
9?er  from  thie  year  «dl  Tcach  300,000  tons.  Copper  is  in  good 
demand  at  faioaie  and  diKOad.  All  peoduoen  are  heavily  engaged 
tut  ddiveriet  of  Lake,  deebrolytte  loid  casting  copper  in  June, 
Jidjr  and  Augiut.  Prices  are  ficm  al  it^f  to  19c.  for  Lake  to 
be  shipficd  in  Atigust  Elcctrolytie  is  moftty  sold  up  for  August 
at  iXa  lo  i8)4c  There,  is  no  visible  sivpljr  at  any  electrolytic 
wnla.  Caatinr  copper  is  in  larger  denund  for  the  best  brands 
tiian  mahen  can  care  for  tinder  tHromlsa  of  prompt  ddivcries. 
Pricea  are  18H  to  iSHe-  BnttlrHft  repoeta  170  boainest  fail* 
ttrea  during  the  wedc  enduig  lilajr  ai,  as  compand  with  itii  in 
the  tMek  prevteiu  and  179  in  the  corresponding  week  last  year. 

APRIL  FOREIGN  TRAOE  Tlu  rep.  n^^  ,1  iUl  United 
States  Biir^rTiii  of  i^tati'Jtici;  show  th."«t  che  furci^n  cnrr.mcrce  of 
the  United  ?l,ate.F  1:1  Ai>ri!,  1906,  was  l.-.rper  tlisn  tlist  uf  X':v: 
r<irrf»?poii.i!Tig  month  of  any  earlier  year,  consisting  oi  Slo^.ODftOOO 
i  :r>i  rt-  -.i-v'.  $144,000,000  exports;  total.  $^51,000,000,  or  more 
than  a  tju.irter  of  a  billion  dollar-  ri  a  ''ii!?!?  montd  In  only 
011c  previous  .April  has  the  total  of  impdHs  r<ii  1  exp  irt5  reached 
as  much  as  $200,000,000.  For  the  ten  imaiihs  endmg  with  .\pn\ 
the  record  1-  eeii.ally  slnkiiii;,  ):<:'\-:v,.  Imports,  $l,0i i .0: n :  e\. 
ports.  $1488.000,  or  a  t-Jtal  ■  f  ?j.so<>.ooo.  No  similar  period  of 
any  earlier  year  ever  ton- h'  1  t  '  one  billion  dnllar  ue  in  v.:i->Mns 
or  reached  the  $1,300,000  iine  111  exports.  The  total  commerce  r>f 
the  United  Slates  for  the  ten  months  ending  with  .April  is  thus 
over  $1,500,000,000,  and  shouW  -Mf  n;nnth!y  .-ivcrafjc  for  May  and 
Iimr  In-  as  great  as  that  for  tlie  {in  mnnth?  for  which  the  record 
is  made  the  total  of  the  fiscal  year  KK-^  will  ,»xr»^d  ,000.000.000. 
The  increase  ;:i  imp. irts  occurs  in  man^ifartnrer:'  iiuiI'tmIs  and 
finished  inanufacttues,  and  the  increase  111  cxp.j:ts  occur!,  in  aRri- 
culfiiral  products  and  manufactures.  The  increase  in  imports  for 
the  ten  months  ending  with  .\pril  amounts  to  about  S86,ooo.aoo, 
and  is  about  cqualty  divided  between  manufacturer-'  n-..-:terials 
and  manufactures,  the  total  figures  for  the  nine  months  of  which 
the  Department  of  Commerce  and  Lab  ir  {h-ouah  its  E-reau  of 
Statistics  has  c<impleted  the  analy«i<,  iii'liratra.  a  wain  at  iibont 

§44  fvKt.i  Mvi  111  '-■..iniifactiirers'  rtiateia  lU.  and  $^  i  ,r*Mi,.>)0  ir*.  t:ie 
two  elas5e  =  .  manu f.ictures  and  luxuries,  ',vhde  'here  is  a  cecrease 
i  f  abnnt  Sjo.ixiei aJOO  in  foodstuflfs.  In  export?  there  is  for  the 
4cti  nioiitijs  im  increase  of  $215,000,000,  and  the  nine  months' 
figures,  now  completed,  show  a  gain  of  about  $l36.o<»,ooo  in 
agricultural  products  and  about  $50,000,000  in  manufactures. 

ELECTRICAL  DEVELOPMENT  IX  JAPAK^Aceording 
to  a  reprcscntati%-e  of  a  large  wire  manufacturing  eonqnny,  Japan 


has.  under  consideration  several  new  pl.ins  for  dcvelopnieiu  ot 
electrical  power.  One  of  the  largest  e.,nccrns  pro  ected  is  the 
SlO.000,000  Ujikawa  Power  Cuoipanv,  ur-.a:lj  \\\['.  construct  a 
plant  with  a  capacity  of  40.000  hp  and  tumish  electric  po-.vcr  to 
the  city  of  Kioto  and  its  environs.  The  lianshim  Eiettric  Rail- 
way Company  is  planning  to  use  water  power  in  generating  tlie 
I'lectricity  required  by  its  lines  between  the  cities  of  Osaka  and 
Kobe.  A  new  company  will  similarly  supply  electricity  to  Na- 
ffoya,  the  Miye  Cotton  Spinning  Company,  h'agoya  Electric  Light 
Ompany,  Nagoya  Bectrk  Trammy  Company  and  the  Atmta 
,.\r»enal. 

AP;'  \!v'A  I  I  S  FOR  .\IE.\ICO.— Emi'.c  Pir.s'ui.  chief  cngmccr 
ot  llie  Compjinies  Electfica  e  Irrigadore  of  Pachuca.  Mexicc,  and 
L  Sternfcld,  general  manager  of  BramiT  {y  Ci  rtipany,  the  Mexiean 
representativeii  of  the  WestiftghfTOse  Electric  Company,  ha^'e  been 
1)1  Pitt-buri;  for  se\cra'.  days  in  connect. on  with  a  very  large  and 
iin|i..rMnt  .ir.ier  tor  electrical  niachanery,  beinff  enn«.triteffd  at 
l':ie  Kast  I'ltlsbur;;  works.  The  rtnipany  ■.^■hleh  Mr  Pinson  rep- 
r.  =ents  operatts  otic  oi  the  largest  water  ji.iwcr  transmission 
plai  ts  \n  .Mexico,  having  a  capacity  of  40,000  hp  for  the  Opera- 
tion 01  scvcr.'il  mines  in  the  vicinity  of  Mexico, 

M.\CHINERy  FOR  LOS  ANGELES.— The  Pacific  Ught  & 
Po«cr  Company,  of  Los  Angeles,  Cat.,  has  contracted  with 
Charles  C.  Moore  &  Company,  of  San  Francisco,  for  a  complete 
power  plant  to  be  installed  at  Rcdundo,  a  suburb  oi  Los  Angeles, 
for  supplying  power  to  the  street  railway  system.  The  nomitial 
capacity  of  the  new  generating  station  is  15.000  kw.  consi-iting 
of  three  5,000  kilowatt  anitJi.  Each  unit  will  contist  of  a  5,000 
kw  fly-wheel  type  General  Electric,  50  cycle,  i^fXO  volt  alter- 
nator direct-connected  to  a  combined  double  horiumtal  and 
vertical  compound  condensing  eiiKine. 

PLANT  FOR  CANADA.-The  Canadian  \VenirtKhou*e  Co. 
is  installing  a  laige  water  power  plant  near  Montreal,  C.inada. 
The  initial  order  calls  for  three  5,000  hp  altcmatine-currcnt 
generators,  and  twelve  3,000-hp  transforaMrs.  The  plant  it 
erected  by  the  Provincial  Light.  Heat  ft  Power  Company,  and 
the  power  will  be  fnmiilied  to  die  Montreal  Light.  Heat  ft 
Power  Com  patty  for  ttse  tn  ^  city  of  Montreal,  a  distance 
of  forty  miles. 

GOLD  MILL  PL-^NT,— A  large  cyanide  gold  mill  is  reported 
^old  by  Fairbanks,  Morse  &•  Company.  Chicago.  I  hi  i;iiii:e  plant 
will  be  operated  by  Fairhanks-Morsc  dircct-cur-t  nt  dynamos  and 
inotors.  driven  by  water  power — a  24c;  fo  t  head  of  .'.aater  being 
.nvailable  at  this  point.  The  mill  will  hi'  near  liou'.de.-.  Colo., 
and  will  contain  many  features  of  novelty  and  interest  .Tt  Will 
l)e  XI  very  modern  and  complete  plant  in  everj-  way. 

(  Ryic-Kn.^  -  V.  lIFELiCR  GENERATORS.— The  Crocker- 
Wlieeler  Company,  of  Ampere,  K  J.,  has  recerth-  placed  m  the 
!ti,irket  a  sire  83D  eneine  type  geiir-ator  ^vitli  ar.  untinit  "i  73  kw, 
-75  r  p.m.,  125  or  2.SO  volt,  and  lla^  in  the  p^ot  ivw  days  n  reived 
from  four  power  users  orders  for  six  of  these  new  generators. 
Negotiations  are  now  under  way  for  a  number  of  these  macljines 
I'lr  plants  in  different  parts  of  the  country. 

NEW  YORK  CENTR.\L  SIGNALING— The  Westing- 
house  Electric  &  Manufacturing  Company  has  an  .order  for  a 
l.irge  amount  of  electrical  appanitus  in  be  used  by  the  New 
York  Centr.'kl  &  Hudson  River  Raihoad  I'n  in  1  nnection  with 
the  operittinn  r^i  its  sitrnal  "system.  The  contract  call*  for  four 
motor-generator  sets,  thr..'c  riltemating-current  generators,  and 
a  large  number  ot  transformers. 

APPARATUS  WANTED— The  corporation  o€  Barrie,  Ont. 
Canada,  is  about  to  purchase  water  tube  boilers,  cross-cnmpoond 
enpine,  a  300-kw  alternating-current,  two-phase,  2.200-voIt.  re- 
voh-ing  field  generator,  switchboard,  street  lighting  apparatus, 
etc.  Specifications  will  be  ready  this  week  and  contracts  closed 
m  about  twentv  rfays  Mr  K  L.  Aitken,  164  Bay  Street,  Toronto. 
'{<  the  consult  lilt:  euifinriT 

OIL  ENGINE  ORDER.— The  Massachusetts  Talc  Company, 
Boston,  Mass.,  has  decided  to  install  two  125-hp  "ilomsby- 
Akrognl"  oil  engines  to  drive  general  machineiy  belt.  The 
De  Li  Vergne  Madiine  Gaaqoiny.  of  Hew  Yoth  Ctljr,  has  the 
contract.  • 
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TROLLEYS  FOR  TEXAS— It  is  sutcd  that  grc.it  activity 
is  being  displayed  in  the  divclopincnt  of  mtrriir:  ,in  trolleys  in 
Texas.  Several  iiitenirban  eltvlric  lines  ;iri'  ".i  lit-  built  out  of 
I  >;rl,i-  to  neighboring  towns.  McKinney.  Slitniian  and  other 
prus^trou*  towns  are  tn  Ije  con»u;ried  •  >  <  N  ,  ir;c  lint<  It  is 
stated  that  the  Northern  Tcs.is  I  r  uii  n  C  ini'iny.  «'.Kh  u'.vns 
and  operates  the  electric  'mr  li(i'v<oi)  l-ort  Wonli  and  IXillaj. 

;n  view  .1  luiir.;  lt  of  inipi-rlam  cvfiiMon-,  to  iiiihr.iri-  sev- 
eral suburban  towns  m  its  system.  Tlic  t  iikd.m;  of  an  electric 
line  between  Fort  Worth  and  Mineral  WcK-  is  being  promoted. 
Projects  are  also  on  foot  to  give  MiixbhaLhic.  Greenville,  Cle- 
burne and  other  towns  electric  railway  connection  with  Dallat. 
The  construction  of  an  interurban  electric  railway  between 
Temple  and  Nfarlin  is  proposed  by  a  syndicate  of  Pennsylvania 
men  who  arc  interested  in  similar  enterprises.  It  is  estimated 
that  the  cost  of  bnildiOK  the  road,  including  its  equipment,  will 
be  $tfit»fiOtK  The  promoters  are  asking  that  a  bonus  of  $300,000 
in  money  and  stock  be  subscribed  by  the  people  of  the  two  ter- 
minal towns  and  by  land  owners  along  the  right  of  way.  R.  A. 
Reese,  of  Saa  Antonio,  is  acting  as  the  rcprcsentativt  of  a  syndi- 
cate of  Eastern  men  wko  cnntemplatc  building  an  mtemffaan  dee* 
trie  nilwajr  between  Anstin  and  San  Antonio,  a  distance  of  80 
miles.  A  Hew  Yoik  firm  has  been  investigating  the  aitnatioa 
with  tlM  Yiew  of  &)andn(  Ac  bniUMtf  of  an  iatcinrban  ctedrie 
Mne  between  Anitia  and  Loddnrt^  n  Situice  of  alMot  tsUkt. 
Tht  building  of  aa  dccttic  caUwqr  to  ran  from  Georgetown  to 
Briggs,  by  \v,iy  of  Floreoce,  11  dislince  of »  miSes,  is  under  con- 
sidemtion.  The  right  of  way  for  tlic  proposed  road  is  beiiiff 
secured.  The  hnildiuK  «f  an  cicetiie  taflway  between  HousMo 
and  GalYcaton,  a  distance  of  51  milesi  new  seems  to  be  assiwed. 
It  is  stated  that  the  foad  will  efoas  Galveatoa  Bay  npon  the 
new  causeway  that  is  to  be  constructed.  The  «wvey»  £sr  the 
proposed  rood  have  been  made  and  the  rifht  of  wigr  nnd  Inn- 
diises  seenrsd.  It  is  annonnccd  that  the  siiht  of  way  and  liberal 
bonuses  for  an  electric  railway  that  it  to  be  built  between  Taylor 
and  Giddings,  a  diitrtncr  f^f  sSout  30  miles,  have  been  secured. 

THF.  Orri  f  u  IK  l  <  COPPKK.— It  i*  thoiitrht  by  the  Icad- 
ir.n  rl'.  cliuail  iinnin'acv  I crs  that  the  trcniLi.iL.ji:^  demands  for 
ciat>l"-'r  "1  "'-7  ^^ill  ilrnliili  s-  r.iusi'  an  advance  ot  prices  for  Uikr 
ami  i-lr^tn  Ivtic  tliat  wi:l  make  present  quotations  seem  low. 
American  niinnisacturcis  ni  ticctrical  supplies  find  by  studies  of 
plans  decided  upon  in  North  .America  and  Europe  for  hydro- 
electric power  and  railroad  and  telephone  ••i«!n!1atinn9  in  1907 
that  t;.i  w  lump  will  be  largely  in  excess  of  ihv  n  iitracls  awarded 
in  the  last  eighteen  months.  In  hydro-rU  ctru  pvi  .MT  transmis- 
sion undertakings  alone  tiiat  liavo  been  ili.-.rrLiiin'j'.i  up  on  for 
con>truclion  in  Europe  and  .America  Inrins;  1907,  acc<  rjinj;  'he 
jV«t  Yorlr  Sun,  statistical  engmn'^  (.stimate  that  i-5,i»<i r«j,j 
pounds  of  copper  line  materia)  will  In  r<'>niired.  Swit/eriaiid  is 
planning  the  nationall.'atirm  of  hi  r  tnutc-c^  of  water  power  in 
order  to  electrify  her  railways.  Italy  sii  I'l'shmp  Genoa  10  he  the 
tir-t  [Hirt  of  the  Mediterranean  is  going  to  lar^'tly  to  her 
elect ritkd  r«j«ds.  Germany.  Franrc.  Austria.  Belgium,  Holland 
and  Great  Britain  are  ahmt  to  hi>;  n  elutrical  engineering  works 
of  great  magnitude,  iiit  Luiido:)  County  Council  has  decided 
upon  !>inlilii'.x  fourteen  great  electric  power  instalhu ior:~,  .nnl  tli'' 
amount  oi  »urk  coming  on  in  North  ,\mer)' a  :■  a^ituskl^l•.lUi^ 
electrical  engineers.  Telephone  cr.i:;iieer5  at  home  and  in 
Europe  are  all  certain  that  1907  will  brcj.k  .ill  records  for  the 
consumption  of  copper  wire.  Neither  in  copper  refining  nor  m 
copper  working  industries  allied  to  the  engineering  trades  has 
production  provided  for  the  strain  that  wilt  come  next  year. 

CROCKER  W  HEELER  ORDERS^Thc  Sandnihy  Fortland 
Ccmmt  Company  has  placed  orders  with  the  Crocfcer-Whceler 
Cbmpany,  of  Ampere,  N.  J.,  for  two  engine-type.  750-kw,  400- 
volt,  alteinatuii^'eiirtent  generators,  and  two  engine-type,  i  JS-kw. 
las-voh,  diiecKuriart  ceneralora  to  fnmiah  iigbt  awl  power  for 
driviDC  its  cement  natihmery  at  its  new  phnt  at  Dixon.  IN. 
The  ci9  of  Natchitoches,  Nalebilodies  Parish,  La.,  has  placed  aa 
order  for  an  cngine-Qrpe,  lOS'lcw,  alteniating*cuTrcM,  a,ioo-valt 
fcneaalor  to  be  insmlled  in  its  municipal  lightinK  plant  The 
CrodEcr-Whceler  Company  has  reeeiTcd  an  order  from  the  ScloB 
Leather  Compsny.  of  Newark,  N.  J.,  for  one  SO'hp^  it5-volt, 
direct-current  motor  lo  opnale  the  oompanr's  Icadicr  nnidiinery. 
The  Independent  Brkk  Cotnpaiqr,  of  Trenton,  Ni  J-*  has  ptacvi 
orders  for  motors  and  geneiators  of  tba  followni^  capadtiea: 
One  80-kw,  2jo-volt,  direct-current  fenenter  and  four  direct- 
current  motors  ranRioK  from  3  to  2$  hp,  all  of  ajo  volt  the 
entire  equipment  to  be  instalted  at  the  company's  brick  yard  at 
Trenton,  N.  J. 


THE  WESTINGHOUSE  MACHINE  COMPANY,  of  East 
Pittsburg.  Pa.,  has  n\at/,Iy  t<\.(ivhI  ;m  order  from  the  Ports- 
mouih,  O,  Street  Railu.u  ^  1  iKhting  Company  for  a  soo-kw 
turliiii''  Mil-  t. II  linn,  i-  ti.i  of  la,'  nnniiplc  ■.■.\jiai:^li>n,  ;).vrallel- 
flow  type,  and  ihrtct  ^olnu■^■I^■li  to  a  soo-kw,  tio-i- yi~!i',  [«o-phas«, 
iJO-volt  \^  e^-tinyliousc  yencrato:.  1  wo  ^xy-kw  \\  c<;tinnln  ai ic- 
Parsons  turLmci  are  already  u'pcrating  at  :h;s  plant,  ser;  inj;  itie 
city  with  light  and  power.  The  plant  was  b.nit  cntirtlv  for  tur- 
bine machinery.  Superheated  steam  auJ  higli  vacuum  arw  u*ed, 
condensing  water  being  obtaitiable  from  an  artificial  lake  which 
has  been  constructed  upon  the  property.  A  rotary  converter  in 
the  plant  serves  the  nearby  traction  lines  with  500-volt  direct 
current,  but  the  main  power  is  transmitted  over  high-tension 
lines  into  llie  city  and  outlying  districts.  Steam  turbines  of  the 
same  make  as  insulled  at  Portsmouth  have  been  adopted  by  the 
Onrham  Traction  Company,  Durham,  N.  C,  and  the  Columbia 
Electric  Street  Railway  Ct^npany,  Columbia,  S.  C,  lor  traction 
service, 

THE  SWEDISH  STATES  RAILWAYSb— The  Swediih 
States  Railways  are  on  the  eve  of  enecuting  veiy  csdensiva  tests 
on  their  lines  in  order  to  decide  the  important  question  of  etec^ 
irical  traction  for  their  systems,  and  on  what  principles  the 
Swedish  railways  should  be  electrified.  Besides  other  mann- 
litetaring  companies,  the  Maschmenfabriie  Oerltkon  has  been  ap- 
nraached  by  the  Swedish  authorities  on  this  subject,  and  the 
board  of  directors  of  the  Swedish  Railways  has  shown  great  in- 
terest in  the  experiments  carried  out  fay  the  Mascliincnfabrik 
Oerlikon.  They  propose  lo  start  trials  immediately  with  the 
Oerlikon  .system,  and  for  this  purpose  a  Stretch  of  3  km.  between 
the  central  railway  station  of  Stockholm  and  Tomtaboda  has 
been  lixed  upon  fur  these  experiments,  and  is  being  equipped 
with  an  overhead  contact  line.  At  the  sane  time,  one  of  the 
electric  motor  cars  and  one  of  the  locomotives  are  being  equipped 
with  OeHifcon  current  collectors. 

THE  CANADIAN  WESTINGHOUSE  COMPANY,  LTD., 
is  doing  a  brije  business  in  steam  turbo  genprator  equipments. 
The  Northern  i^ltctric  &  Manufacturing  (.  oniparjy,  of  Montreal, 
duplicated  ;iti  order  recently  for  a  j(ot>-kw  \\  ci;n.^;ho>.;5e-P.ir':ons 
turbo-generator  unit,  to  be  installed  in  its  power  house  .iluntsnJe 
one  of  the  same  capacity  now  in  service.  The  gtntra'.i  r  is  jjo- 
volt.  Ihree-phaie,  7,aoo  alltrnations,  ofitratinw  at  T.p::i, 
.ijid  wi"?  h?>  cf  thi.-  h-est  enclosed  type,  while  the  tMrl  n  .  wiil 
operati  at  150  ;.i  nmN  steam  pressure  witli  100  ilrj'n  c  super- 
heat Its  [irf-i:.;  turlanij  i?  operatinp  part  of  the  yCJir  condensing 
.ind  thn  ui.'h  the  igniter  no::  l  1  mlensni^,',  the  exhaust  steam  being 
used  ilurmtr  the  winter  fur  heating  purposes.  It  was  the  SStis- 
ta  jtxf  .  .'per.ii  .o:,  .  t  this  unit  which  led  die  company  to  order  the 
one  about  to  be  mstallcd. 

IX)NG  TROI.f.KV  IN  TKNNESSEE—The  Ukeview  1  rac- 
tion  Cin-i-aii\,  capitalised  at  $loo,cxiO,  Thomas  Taggart.  of 
Indiana,  prcsnknt,  proposes  to  build  an  electric  railway  from 
Mempj-.r.  Teini  ,  10  Ciarksdale,  Miss.,  about  75  miles  .s  jutli,  in 
the  hcan  of  ihc  Misvssippi  delta.  The  survey  as  projiosed  wilt 
parallel  the  Yazoo  &  ^li^Mys^ppi  Valley  Railroad.  The  ena;iiicer- 
ing  department  expi  ci^  to  .  ttpct  a  traffic  arrangement  with  the 
Memphis  Street  Rail'.'..!)  (  i  ni|i  1:  y  for  entiance  to  the  heart  of 
the  cay,    It  is  pro(«o>i.U  10  cany  freight  and  passenger*, 

ihe  vice-president  of  the  company  is  Henry  Craft,  who  is  resi- 
(liiit  agent.  C.  P.  Farnsworth.  W  A  Percy,  R.  F.  Tate,  M. 
Rosch  and  Walter  Goodni  ia  ir  >i-icklioi,icrs.  The  capitalisa- 
tion is  not  indicative  of  the  ani  nnt  to  expended. 

ORDERS  FOR  BARRIETT  .MuTUKS.— The  Barri.  t)  Kleetric 
Manufacturing  Company,  of  Cincimiati,  O..  has  reci  tiily  .■.uppeti 
the  plant  of  the  Empress  Glas»  Company.  Grafton,  W  \  .1  «ith 
individual  motor  drives.  It  has  also  shipped  a  lar/e  eojisign- 
ment  oi  electric  motors  to  its  agent  at  No.  6  Mission  Street,  San 
Frandsoo,  Cel.,  to  iill  orders. 

NEW  CARBON  FACTORY  —The  Crouse-Tremaine  Carbon 
Company,  Fosloria.  Ohio,  i*  erecting  a  new  plant,  consisting  of  .\n 
office  biulding  and  siN  manufacturing  buildings,  of  fireproof  con- 
strnctiun,  with  over  500,000  square  feet  of  floor  .space,  including  a 
iaige  furnace  building  and  a  central  power  station. 

NEW  RAILWAY  SWITCH  FACTORY.— The  IMon  Switch 
Ik  Signal  Company,  Swissvale,  Ptttsbuig,  has  otWpkted  a  new 
building  with  a  floor  space  of  t6flCO  square  feet  It  will  be  used 
as  an  assembling  shop  for  signalling  apparatus. 
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NEW  YORK  TELEPHONE  KATES— Mr.  f.  N.  Bethel!, 
vicc-preiidcnt  of  the  .M«\v  York  Telephone  Company,  announces 
an  important  reduction  in  rates  beginning  July  i,  for  thin  whole 
territory.  After  th.tt  date  the  charge  to  message  rate  subscribers 
in  Manhattan  and  The  Bronx  will  be  $48  for  600  local  messages, 
instead  of  $60  ,15  at  present,  and  the  pay  station  charge  will  be 
5  cents  instead  of  10  cents.  Tlir  p,;y  station  charge  in  Brooklyn 
will  also  be  S  cents,  and  theri-  .1  reduction  all  along  the  line 
to  the  more  "remote  points  in  the  entire  urban  territi  ry  -,rr\'ed  by 
the  New  York  Telephone  Company  and  the  New  Y.jrK  ik  New 
Jersey  Company,  which  are  operated  under  one  inaragement. 
The  rate  from  Manhattan  lu  Brooklyn  and  all  other  nearby 
points  will  be  10  cent?,  and  to  Staten  Island  j$  cent'.,  instead  ni  20 
and  25  cents.  In  addition  to  this,  disconnt^  ni  iinui  -"(-i  to  40  per 
cent  will  he  rillowed  tr.  I.irtff  irrr^  tlir-  mti/ih  jrcLigh  5orvn;<'. 
making  tin-  :ii  tLi;il  i-it~;  uf  ihc  ■m-rs:i^._->  Ir.  i^ii  b  t-i  ij  l-<!IiK,  A 
reduction  in  tht  niitrJ^  trc  cxli  ri-  ijn  iclcphor.f-  will  also  be 
made  to  private  I  r.iiich  s.i'Ds^rib'rs  After  July  i  tlity  will  be 
$6  a  year  each  rlat,  ir-stcvid  01  Si 2,  $9  and  $6  as  at  prt-sont.  The 
ratC'  ri  raix:li;iry  l:iiC5,  '  X'.cti-u  n  stations,  etc.,  will  be  rtioditictt 
and  rciii -cJ  and  cxcliangc  rati-t,  will  b«  cut  down  in  Brooklyn, 
Qutens.  Richniond.  Jt_-r^rv  Cily,  i tub  ikon.  Kiiy-iiuic  .ind  Newark. 
Moreoicr,  the  range  oi  local  niejiiagts  will  Krc-.itly  increased. 
The  New  York  Telephone  Company  dccidctl  to  nin.kc  the;.?  re- 
ductions last  November,  but  it  was  impossible  id  ijut  thini  into 
effect  until  the  plant  had  been  enlarged  sufficiently  to  meet  the 
increa-irf!  1m»iness  that  is  bound  to  follow.  The  work  on  the 
enl;rt;<  iii<  III  began  as  soon  as  the  plans  had  been  prepared,  and 
in  the  past  *ix  months  ihc  company  has  spent  $4,500,000  on  con- 
struction, as  against  $i,50(\<_hjo  iu  the  corresiionviing  si.v  months 
of  the  previous  year.  One  of  the  mo«f  irTiiiort.int  phases  ot  t:ic 
new  .ichedulc,  as  far  as  siiliscrlbtri-  a:-d  [i;itM:i=.  arc  concerned,  is 
the  extension  of  the  rang'-  of  lcc:i'.  mcssijit'*  which  arc  to  be 
sent  under  ihc  5  cent  rates.  In  tliis  rtspect  there  will  h<  a  radical 
change  in  the  present  system.  Miuihattan  and  The  BroiLK  have 
been  divided  into  three  overlapping  zones.  The  first  rone  extends 
from  the  Battery  to  lioth  <!frepf,  the  second  from  iioth  street 
to  Melrose  and  Trcnioiil.  and  ihi  ihiid  to  the  cily  line 

PI.AXT  FOR  ROCHESTER,  .\.  N  Cof.;rac;s  have  bt-cn. 
made  tor  the  [.ower  house  to  be  cructed  at  tin:  Middle  Falls  by 
the  Kl:clll^|.•r  Kailway  &  Light  CoTTijiriny,  The  structure  will 
stand  0:1  till-  west  side  of  the  river,  cl.oc  to  the  Middle  Falls. 
T'-.c  I  utside  V.-?.]}-,  wiM  be  about  so  n  m  height  on  the  river  s;de 
LOi-l  ahjut  JO  ft,  on  the  land  .side,  dhe  btnldinR  will  cover  a;i 
area  alwul  Co  by  Ho  11.  It  is  expected  that  tlie  building  will  I* 
completed  and  the  cqnipnieril  instal't-d  ready  to  operate  by  Sep- 
tember I.  The  plans  tor  the  new  station  were  laid  Otit  Viy  Gen- 
eral Manager  W.  M.  baton  The  consulting  hydraulic  engineer 
was  S.  Howard  Rippcy.  of  the  oftice  of  Cnli»man  Sellers,  oi  Phil- 
aded'l'-ia  1  he  con.itnict-on  and  Installation  work  will  be  untkr 
the  inmiediate  direct. (in  of  J.  1  .  liuichings.  !.uycrinteildent  of 
theelectric.il  di  partmeiit  of  the  Rochester  Railway  &  Ijg-ht  Com- 
lian>  I  iu-  station  will  be  ot  tire-proof  construction  throughout, 
principallv  of  concrete,  although  considerable  quantities  of  brick 
and  itccl  w;ll  be  used.  The  construction  work,  including  the 
rock  excavation  preparatory  to  the  crecboa  of  the  fotindations 
and  walls,  will  be  done  by  the  John  W.  Allison  Company,  of 
PhiUdelphi*.  The  power  to  run  the  generators  will  be  generated 
hy  two  turbine  water  nvbcels  of  900  hp  each,  gi\-ing  an  aggregate 
of  i,Sao  hp.  The  eoptSMt  for  tiw  torbines  and  their  iniaHatian 
has  been  given  to  fN  $■  Uorpa  SnHlh  Company,  of  Yoili,  Pa. 
The  governors  for  Ow  «aler  wlwcb  win  cone  from  tko  Starieu 
Engineering  DeparMmit  of  tiw  I.ndlov  Valve  HuMfieturiBc 
Company,  of  Troy.  The  turhmee  will  ran  two  aoo-kw  tcnenrtors 
of  the  smie  type  aa  tboie  in  fhe  Lower  Palls  station  of  die  eon- 
peny.  The  teneralow,  Mfelher  with  all  of  the  other  electrical 
cquipmetM  for  tlie  oocaiion,  indndiof  the  motor-generator  lets, 
the  switditnards  and  electrical  connectiom,  win  be  supplied  by 
^e  Gcmval  Electric  Company. 

STANDARD  OIL  TELEGRAPHS.— A  spechi  4km^  from 
Cleveland.  Ohio,  of  Ma>  26.  says :  -TIM  the  Standard  OH  Com. 
pany  maintaina  telegraph  lines  covering  neatly  aootooo  milea,  by 
which  nNStagei  can  be  constantly  exchanged  between  the  head 
office  of  the  tniat,  at  aG  Broadway,  New  York,  and  the  varioas 
hrandici  of  the  Standard  all  over  tiie  country,  was  admitted  be- 
Ibre  the  Interstate  Goouneroe  Comniission  to-4ay.  A  few  wit* 
aenes  were  examined  along  tbU  line,  but  as  they  were  Standard 
«mplo)'es  not  much  information  was  elicited.  Attorneys  tof  the 
Stanwd,  however,  agreed  to  produce  maps  showing  where  the 
Uncs  run.  They  say  to  large  an  institution  mutt  have  its  own 
telegraph  lystem.  It  is  said  by  the  attorneys  who  are  oonducting 


the  investigation  that  the  Standard  has  an  arrangement  with 
the  Western  Union  Telegraph  Company  by  which  these  lines 
arc  maintained.  It  Is  the  xcorkings  of  the  alleged  arrangement 
that  tile  conirniLMon  war.ts  to  investigate.  Attorney  Monnctt 
to-d.iy  explained  lli'H  tliron;<li  tlie  teliKiaph  department  of  the 
Buckeye  Pipe  Line  (.oiiip.iny  m  the  Lima  oil  tields  private  mes- 
sages of  independent  protl-.icer-.  and  reliners  were  copied  andlfor- 
w-arded  to  the  Standard  '  bl  olfice.;  at  2'}  Bn  adway."  The  evi- 
dence to  .supiKirt  ihis  alltgtci  st^ile  oi  lacl*  seemed  difficult,  how- 
ever, to  elicit. 

OI  TLOOK  OX  COPPER.— In  discussing  the  copper  market, 
the  Wall  S.treel  Journal  says;   "Copper  producers  are  of  the 

'  pini  Kn  that  consumption  has  overtaken  and  parsed  prot!uction. 
\,  :  dij  : -iiuiries  for  the  nicl  il  an  not  numerous,  this  is  because 
iriiMinifrs  h.avc  covered  tbr.ir  winil?  pretty  far  ahead.  It  is 
r.g  ired  that  concerns  ic.at  have  biKli  R'adc  lopper  for  delivery 
in  June  car  e.asily  obtain  from  iBj'i  and  19  cents  a  pound  for  ;l. 
C>r'e  cjpper  itrne  tiwncr  figures  that  the  General  Flectric  Com- 
pany coiisuimiig  at  the  rate  of  1,000,0x1  -pounds  of  copper  a 
week,  and  the  Western  Electric  between  i.son.oon  and  i,7.;o,ooo 
j/uunds  a  week.  Mr.  John  R.  Stanton  said;  'The  copper  sicua- 
lion  is  as  strong  as  it  could  be.  Sales  are  reported  as  far  ahead 
a.t  J.inuary  i  of  next  year  but  few  producers  care  to  qitotc  for 
delivery  -o  far  ahead.  There  is  very  little  copper  for  sale  and 
prodsiccis  iite  paying  more  attention  to  making  their  riciivertes 
on  specified  time  than  to  securing  new  business.  1  hera  will  be 
no  pronounced  increase  in  cor>i>er  production  tins  year,  perh^ij^ 
6  or  "  per  cent.  Consumption  is  increasing  lapidly,  and  I  don't 
See  anything  to  interrupt  this  present  pcriixl  of  prosperity.'" 

STERLING  TELEPHONE  SWITCHBOARDS.— Now  that 
the  patent  situation  hai  been  cleared  up,  the  Sterling  EJectric 
Company,  of  Lafayette,  Ind  ,  leports  that  orders  have  been  pour- 
ing in  to  sttch  an  extent  that  it  has  become  necessary  to  put  on 
a  niglit  slint  in  the  switchboard  room  in  order  to  keep  up  with 
tiie  company's  numerous  contract-  In  addition  to  the  5.000- 
linc  board  at  Galesburg  and  tlic  1400- line  extension  to  the 
Toledo  board  now  nearing  completion,  there  are  also  installations 
progressing;  .11  Ubriv  ll^',  die,  Ohio;  .Marion.  Ohio;  Lin);»,  Ohio; 
Bloomingion,  Ind.;  Helvidere,  lib;  Cedar  RapiiK,  Iowa;  Joplin, 
Mo.:  Wichita,  Kan.;  Hatliesb'arg,  M:ss  ;  Whinier,  Cab. 
Ca'lan.  Pert!  Ms^cto  call  boards  have  been  shipped  to  Bciit.in, 
K\\  :  rivnionth.  Tnd. ;  Millerton,  X.  Y.,  and  Gcrmantown.  N.  V.. 
vsitbiri  the  la-t  month,  the  last  two  being  equipped  with  the 
ii!-',v  mII'  re^torinK  drop  recitdly  bronRht  out  by  the  Sterling 
company,  in  fcgard  to  which  very  favorable  reports  are  re- 
ceived. 

DEVELOPMENT  AT  CHATT.\NOOG A  The  Chattanoog.a. 
Tenn.,  Electric  Company  will  spend  between  $75,000  .and  $ioa.ooo 
adding  machinery  to  it^  pc^ivcr  plant  to  produce  about  2.^10  hp 
more  than  the  plant  i-s  capable  of  supplying  at  present.  Manaijer 
Bryon  T.  Burt  ittifcs  tiiat  tbtie  additions  are  iiecessitaled  h>  the 
rapid  nlclea■^e  m  the  nsc  of  electricity  in  ("liattanooga  a.s  «cll 
as  the  extra  amount  of  power  now  required  by  the  Chattanooga 
RniUsays  Coinpany  i'.r  the  operation  of  its  system,  .^t  present 
the  plant  ha*  a  capacity  oi  about  J,ooo  bp,  so  that  the  addition 
to  be  made  will  almost  double  the  plant.  Xo  addition  will  lie 
made  to  the  le.iildings  themselves.  One  7SO-hp  unit  has  bc«ii 
ordered  fi  r  delivery  iviihin  the  next  three  months  and  the  other 
machinery  will  be  secured  within  a  short  time  It  is  Stated  t?iat 
the  amount  of  electricity  useil  for  commercial  snd  domestic  pur- 
poses at  present  i-.  alrnost  double  the  consumption  of  three  years 
ago.  and  thai  tlie  increase  is  expected  to  continna  at  its  preient 
rate  vtith  the  rapid  growth  of  the  city. 

WIREI-ES.S  IX  PHILIPPINES.— Plans  have  been  completed 
by  the  Navy  Department  for  the  installation  of  six  new  wireless 
telegraph  stations  in  the  Philippines.  The  station  to  be  located 
farthest  north  will  be  at  Cape  Bojeador,  on  the  extreme  northern 
end  of  the  Island  of  LusoiL  Other  stations  in  Luzon  will  be  at 
San  Fernando  and  near  Sorsogon.  in  the  province  of  Sorsogon. 
Another  station  will  be  on  Romblon  Island,  a  fifth  on  the  highest 
point  on  Cujo  Island,  and  the  station  farthest  south  will  be  on 
Sulu  Island,  probably  near  the  city  of  Sulu. 

THE  MOORE  ELECTRIC  COMPANY,  of  Newark.  N.  J, 
inst.illed  in  Pittsburg  last  week  tWO  OT  three  hundred  feel  of 
Moore  tube  liirht.  It  has  also  recently  made  Kveral  installations 
in  Atlantic  City,  one  of  them  being  on  Youmt's  Pier  It  Is 
expected  that  this  tube  will  form  one  of  the  most  prominent 
features  in  connection  with  the  National  Electric  Light  Associa- 
tnm  meeting  at  Atlantic  City.  Thousands  of  feet  of  Moore 
tiiMrg  Ate  wnv  in  conuucfcifll  imCi 
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ELECTRIC  TRACTION'  IX  CHILE— United  States  Vice- 
Consul  R.  S.  Alkins,  writing  from  Valparaiso,  says  that  the 
President  of  Chile  has  signed  a  decree  accepting  the  bid  of  the 
"Public  \Vork>  Syndicate"  for  the  construction  ol  the  railroad 
from  Arica  to  l-i  1  i:.  tl  --  building  of  which  by  Chile  was 
stipulated  in  thi>  treaty  of  peace  and  friendship . between  Chile 
and  Bolivia  of  October  20,  1904,  and  the  railroad  convention  of 
July  22.  iQos.  The  tola!  cost  of  the  new  railroad  will  be 
500.LXX1.  tlitr  ifi.cial  description  being  as  follows:  A  atenn  rafl- 
road,  oi  .1  k.iukc  "f  I  meter,  to  connect  the  port  of  Arlca  wMl 
the  height  of  La  Paz,  having  branches  to  the  sulfihiar  bedl  of 
Tacora,  to  t!i.  \y.)n  on  the  Desaguadcro  River,  and  t0  the  minet 
of  Con-Kon  ,  -aiil  railroad  to  run  by  way  of  Uota.  The  t/M- 
cate  has  apprmitc J  Josiah  Harding,  who  is  well  Icnown  OP  thts 
coast  m  iiiniicctun  witli  several  important  engineering  «Mt- 
prises  c.Mciucd  under  hi*  supervision,  to  be  engineer  in  chief  of 
the  railroad,  and  his  appointment  has  been  apffovcd  by  the 
Government.  Preliminary  work  will  be  cnmmmirwl  after  the 
inauKiiration  .  f  tlie  on stnictioin  worics.  wUch  wlU  probably  take 
place  ah-ut  thL-  niiildic  of  April,  under  the  aaapicet  of  fbe 
President  and  a  luimerouj  party  of  Chilean  and  Bolivian  fnnc- 
tionaries.  The  entire  length  of  the  Une  is  a((5  miles,  «f  which 
tlie  t^r>t  115  reach  the  first  and  highest  snmmit,  tft3S<>  fte«  above 
sea  leve!.  1  he  la'-t  18  miles  of  this  seedOB  wiU  be  t  ''*J^ 
road,  the  maxinuiin  Rrade  being  6  per  cent  and  tiw  average 
^Vi.  It  is  proposed  to  use  electric  traction  on  the  firtt  no  nifleit 
the  power  to  be  obtained  from  the  Lluta  FaUs.  Arrangements 
will  be  made  to  develop  30.000  horse  power,  this  being  ample  for 
>  workshops,  lighting,  and  all  other  purposes 


OPPORTUNITIES  FOR  ORDERS— The  bulletin  of  the 
Bnrcni  of  Manufacturers  of  the  Department  of  Commerce  and 
Labor  notes  the  {ollowil«  opportunities:  The  town  ot  7.ala:iica 

k  Real,  Spain,  desires  bids  for  electric  liKhting  of  place  for 
twenty  years  from  July  i,  «9o6.  The  upset  price  is  about  $835 
gold  per  125  lighU.  Address  El  Alcalde,  Zalaniea  la  Real.  The 
Welliniton,  New  Zealand.  City  Council  propose*  to  fh  rrow 
tljaOuOOO  for  municipat  works,  including  $500,000  f.  r  itartinw 
new  ckctikal  lighting  worica.  The  Societe  de  l  Esperance- 
LflBipliw  (Beipim)  propoie  to  erect  a  central  station  with  i*-^ 
tufbfaiea  and  dynamos  to  ptoducc  cnmait  for  its  forges. 


THE  WEEK  IN  WALL  STREET^The  stock  market  was 
dull  at  d  li  tless  early  hi  the  week,  but  developed  aewyity  ajid 
strength  later  on  under  the  lead  of  the  anthracite  coal  stocks. 
Attempts  were  made  to  utilize  the  reports  of  a  new  Pennsylvania 
bond  issue  having  been  placed  hi  Paris  and  onfMuided  al  ega- 
tions  that  the  United  StaUs  Steel  Corporatioa  contemplated 
ijMnuK  $50,000,000  of  bonds  widi  wUch  to  finance  its  Indiana 
plant  The  fact  that  the  San  Fnmcisco  banks  were  reopened  lor 
business  without  any  difficult)-,  and  that  tkis  step  was  loUowed 
by  the  return  of  $i400kOOo  in  cash  from  ttot  city  to  New  York, 
had  an  excellent  effect  upon  the  nuricet  The  new  Interborou^ 
Metropolitan  stocks  were  listed  bst  week  at  the  Stodc  Exchange 
and  were  objects  of  a  good  deal  of  speculative  attention.  Trae- 
tions  were  generally  weal^  Brooklyn  Rapid  Transit  closing  at 
8ifi,  a  decline  of  VA  pofaits,  and  Metropolitan  Street  Railway 
at  lit  a  net  loss  of  5  points.  Interborough-MetropoUtan  com 
man  closed  at  5i>4  *n«l  V^i«nA  at  8554.  the  iuimer  being  a 
decline  of  W  point  and  die  latter  a  gain  of  H  point  Both  issues 
of  Allis-Chalmers  are  higher,  common  closmg  at  2m  and  pre 
ferred  at  s?VS.  these  beii«  net  gains  of  i  and  i«  respectively. 
General  Electric  was  qniel,  do^  at  ifi7}4,  which  is  a  net  de- 
cline of  American  Locomotive  common  dosed  at  00! i  and 
preferred  at  luVi.  American  Telephone  ft  Telegraph  made  a 
a  net  gain  of  iJi  P<rints  00  tfio  week's  trading,  ckwing  at  137. 
and  Western  Unfcm  gidned  H  point,  the  last  quotation  being  ^W. 
The  curb  market  had  only  two  or  three  Itatures.  The  principal 
one  was  a  spurt  m  Mackay  common  siodt  on  rumors  that  it  is  to 
be  placed  on  a  regular  4  per  cent  basis.  Trading  m  ii  totalled 
nearly  aaooo  shares.  After  rish*  about  3  points,  it  lost  two- 
thirds  of  the  gain.  The  preferred  rose  hot  little,  and  long  stock 
appeared  to  be  distributed  on  die  advance.  Chicago  Subway  lost 
most  of  the  itivro««Ri«it  *•  P«vious  week.  Of  the  2S/x» 
sham  dealt  in.  a  good  deal  protaUy  represented  distribution  01 
long  holdings  by  msiders.  Copper  stocks  were  irreguwr.  h«* 
mostly  lower,  at  the  end  of  the  week.  There  was  small  demand 
fat  them.  Following  arc  the  closmg  «iuotations  of  May  39: 
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ELECTRICAL  IRADE  IN  ENGLAXD.— The  reports  at 
annual  incctinR  of  the  Bru^h  Electrical  Engineering  Company. 
Limited,  .show  electrical  trailc  in  England  to  have  improved.  A 
i,rnis  profit  on  trading,  etc.,  wa5  reported  of  $369,64$,  aS  com- 
pared with  $316,140.  I  fif  chairman  stated:  "In  their  manufac- 
ture of  (.team  and  ekctrica!  nuuhinery  great  progress  had  been 
made.  The  development  of  their  Brush-Parsons  turbine  and 
llieir  new  type  of  reciprocating  engine  had  occupied  the  close 
attention  cl  their  expert  staff  lor  some  years.  The.v  looked  for  a 
large  business  in  this  dep.irtmcnt  at  home  and  abroad.  Their 
output  in  electrical  apparatus — such  as  dynamo?,  motors,  trans- 
t'irmer>.  etc.— tontinued  to  incre.'ise  1  hey  !j.-id  been  devoting 
nttention  to  llie  supply  of  electrical  inai-i;uicry  to  the  textile  and 
C'/.Iiery  iiiduytries.  the  special  rcqmrenients  of  which  had  beCH 
carelully  investigated  by  experts  appointed  for  the  purpoie." 

RAILROAD  SECLKITI  i  :S  — VAc  Railroad  Manual  Appendix, 
just  issued  by  Poor's  Railroad  Manual  Company,  (38  William 
btteel.  New  York  City,  is  of  prowinR  interest  to  those  who  watch 
the  conversion  of  steam  !ines  t(.  electricity  and  the  manner  in 
which  the  r;e\v  motive  poner  bui'd^  up  ciunings  and  profits.  ThiS 
handy  voUiiiie  contains  slati-'tics  t'roni  the  income  accounts  of  the 
steam  and  electric  railrnads  of  the  L'nitcd  States,  together  wilAl 
details  of  bond  issues  (jross  earnings  of  the  companies  by 
months  for  a  period  of  years  are  also  given,  with  annual  divi- 
dend p.i.vments.  d,ite  of  animal  meetings,  when  and  where  books 
.-irc  ^lu^cll  uiid  liicaiion  of  transfer  agwwieSi  etc  The  whole 
thiiiK  is  tlioroiiRhly  well  done. 

GROWTH  AT  MO.\TREAL.^The  Montreal  Heat  k 

Power  Company  has  closed  a  most  successful  year.  The  gross 
earnings  of  the  company  show  an  improvement  over  the  preced- 
ing year  01  and  net  increase  $ISS>763,  or  approximately 
10  per  cent.  !  here  was  no  material  dwnge  in  the  fixed  charges^ 
and  the  bulk  of  the  increase  in  net  was  available  lo  swell  the 
fund  for  the  payment  of  dividends.  The  dhridends.  however, 
required  the  same  disbursement  as  for  the  preceding  year,  ot 
$680,000,  and  a*  a  con.sequence  the  year's  surplus  increased  $150,- 
ono,  and  si<Kid  at  $5qK„»86  for  the  period.  The  company  ha< 
earned,  leaving  out  of  account  for  the  present  any  appropriations 
which  may  be  made  tor  special  purposes,  approximately  7.5  per 
cent  on  its  $17,000,000  of  stodc  The  increase  in  net  during  the 
period  was  equal  to  almost  1  per  cent  on  the  slock.  The  coropany 
operated  ior  4S  per  cent'  of  the  gioss  eatnmgs. 

KANSAS  Crry  earnings.— The  faMome  aeeonnt  of  the 
Kansas  City  Railw^  ft  Light  Company  for  the  month  of  April 
and  eleven  months  «ded  April  3, 1906,  is  as  fdlows : 
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A.MERICAN  TELEPHONK  BO.VDS-  A  ■  ■  k  .^t  the 
$100,000,000  4  per  cent  convertible  bonds  ol  Auu  rican  Telephone 
&  Telegraph  are  to  he  placed  m  Europe.  :ind  .Trrang 
this  effect  have  been  considered  by  J.  P.  Morgan^ 
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ELECTRICAL  WORLD. 


HEAVY  TELEPHONE  INVESTMENT.-Attention  is  being 
attracted  by  the  heavy  invcslments  in  telephony  that  are  being 
made  by  what  is  ktiown  as  the  Brailey  syndicate,  whicfa  bas  iuU 
acrjuircd  control  o{  the  independent  properties  in  QeveluuL  The 
Tolcdo-St.  L>^ui»  group  of  capttaii»t«  now  have  in  tfadr  coatrdl 
the  following  capitalization:  Slocks— Louitvflle,  Ky.,  $1,400^000; 
St.  Louis,  $4,000,000;  Kansas  City,  $2,500,000;  Detroit,  $},0OOk0oo; 
Toledo,  $1,300,000;  Indianapoliii,  $1,000,000;  Cleveland,  $2,S00,- 
000;  Cleveland  (long  distance),  $3,300,000;  total,  %\%,ooojov>. 
Bonds — Louisville.  Ky,  Si,5o6,ooo;  St.  Louis,  S+.ocx),ooo,  iCaiwas 
City,  $2,5aOAX>;  Detroit.  $.>,500,ooo;  Toledo,  $i,jO0,|OOO:  indian- 
apulis,  $1,500,000;  Cleveland,  $3,700,000;  Clcvelarul  (long  dis- 
tance), $2,100,000;  total.  $18,100,000.  Among  the  reports  whkh 
have  been  suj^sted  by  the  new  deal  is  that  an  outright  consoli- 
dation ot  the  various  local  and  long-distance  telephone  com- 
panies is  to  be  effected.  The  whole  development  of  the  middle 
west,  according  to  this  report,  is  ultimately  to  come  under  the 
head  of  the  United  States  Telephone  Company,  of  New  York. 
This  is  denied  by  Mr.  Brailey,  who  says  that  no  combination  is 
anticipated  at  present,  and,  in  fact,  none  is  necesfiary  10  accom- 
plish the  desired  ends,  which  are  a  saving  of  operating  expenses 
and  a  close  working  arrangement  between  the  local  and  long- 
distance cr  rr-.psTiies.  The  tiling  that  is  desired  and  intended,  he 
asserts,  in  :■.  c  jminunity  of  interest  between  the  various  telephone 
companies,  and  this  has  been  assured  by  the  consummation  of  the 
latest  deal. 

UNITED  GAS  LMPROVEMENT.— At  the  annual  meeting  oi 
the  United  Gas  Improvement  Company,  the  report  of  Prerident 
Dolan  showed  a  profit  for  the  fiscal  year  ending  December  31, 
J905,  of  $5.070, 165..13.  representing  13.8  per  cent  01  the  capital 
flock.  Following  the  balloting  for  president  and  directors,  and 
the  re-election  of  the  present  officers,  the  shareholders  voted  to 
increase  the  capital  stock  from  734,500  shares,  of  a  par  value  of 
$50  each,  to  918^5  siiares  of  a  par  value  of  $50  each,  represent- 
ing a  monetary  increase  hi  the  working  capital  of  over  $9.ooo,ooa 
According  to  the  provisions  of  the  issue  of  this  new  scries,  present 
holders  of  the  stock  \sill  have  the  privilege  of  "■tib'^cribinfr  at 
on  a  b.'tsis  ot  35  per  cent  of  their  huld  tm  nc'inJ  a'  ihi-  ;1  I'.e 
of  business  on  the  12th  of  this  mf-Tiih  J'.x  riJJuionai  capital  is 
to  be  used  in  improvements  and  in  bu>ir:g  uii  l  developing  recent 
investments  purcha*''i:f  or  nectntiiitcd  ior  by  llie  I.'.  G  I.  The 
rejKirt.  which  'how  i  t'..  h\iL::).:r  yc.r  in  the  hist  jr-.  rt  '.he  cor- 
poration, sets  forth  t'rit  during  the  past  year  the  properties  out- 
side of  this  citv  iiii  r<  ised  on  an  average  of  0.8  per  cent,  while 
the  •nrrrasi-  m  tlie  s-alc  of  Has  in  Philadelphia  was  3.8.  Of  the 
prof  i n  it  .  <  t  the  comp.iny,  the  electric  lipht  and  tfolley  cOmilMriCl 
increased  14  and  0  3  per  cent,  respectively. 

NEW  YORK  TRACriON  MERGER.— With  the  delivery  of 
.ictiial  ccrtihcatfs  of  stock  of  the  new  Interborough  Metrop"iitan 
Couipaiiy  an  interesting  point  has  been  raised,  it  is  s:ij<],  .u  to 
what  becomes  of  the  guaranteed  7  per  cent  dividend  on  the 
$43,480,000  Metropolitan  stock  deposited  under  the  terms  ct  tlir 
tr.iction  mcrper.  Ot  course  the  dividend  ma^i  he  paid  on  the 
$<).>j«.o(H>  >ictropi>lit,in  siMck  still  ous-l  ir;  :  -u:  ^l;f  ti"  main 
ohjcrt  of  the  new  company  was  to  pull  the  Metropolitan  out  of 
the  hole  where  it  f  ..1  1  i  i  ied  on  its  back  in  trying  to  pay  the 
7  per  cent  iUviden«^  ^11  the  ?s_\fWv/K)0  stock  The  guaranteed 
7  per  cent  dividend  l>c  p  ii  l  .-■  of  the  $52,000,000  Metro- 
politan sliH-k.  .'.■;iil<-  tilt  f J.ij;3.c«x>  rei-civrd  anniiaily  by  the 
Interbor.'iiRli  M  tr  |.i  itan  on  the  $43480.000  stock  held  will  be 
shown  in  "other  iiKOme."  it  will  also  he  included  further  down 
in  the  incomt-  ;icci)iint  as  a  "ti.xed  charge."  one  item  baUmcing 
the  other,  What  efject  the  continued  drain  will  have  on  th? 
resources  of  the  New  York  City  Railway,  the  company  actually 
Kiiaraiilteiti}.'  tiie  7  per  cent  diviiU-nd.  is  the  most  intercjtinc 
(|Ue*tioii  of  .ill. 

KKYS  i  C'\K-K.\STERN  TELEPHONE.— Hy  the  piirchHse 
of  80  per  cent  of  the  stuck,  the  Keystone  TclcpVi  >  iT^  :-  1  ■1', 
nf  Phil.i(l?!].hi:i.  h;is  ncqiiirid  control  of  the  Eastrrn  l  eiepiionc 
C.imp:iiiv.  of  Phil.idelplu.i.  A  traffic  agreement  has  hfen  in  force 
bi-Uvicii  the  two  cnmp:imcs  for  some  time,  aii<1  th*  chanije  in 
riwiKMslnp  will  cause  nn  interrupuou  in  the  service,  although  the 
Ki-\-tor'r/  Company  will,  its  officers  say.  within  a  lew  months  \ery 
much  iitijirovc  the  sorvice  of  the  local  corporatii'ti.  The  E.isicrn 
rele|ih..;ie  Comp.iiiy  w.is  orR-ini^ed  in  l8<>/  and  iKK.'in  oper.it^i">iis 
111  I'joi.  .nnd  at  the  present  time  ha*  about  3,500  subscribers.  The 
p.ipitat  stock  of  the  company  is  $350,000.  The  stock  has  a  par 
value  of  $25.  There  was  $t6  p.iid  in  on  (he  ^it'ck.  and  the  price 
paid  for  the  controlling  interest  of  the  stock  w:is  $1.0  per  share 
The  Keystone  Company  als<i  ass^imes  the  indebtedness  of  the 
EaMern  Company,  which  is  about  $75,000.   There  is  also  a  bond 


issue  of  $as4i00o  and  the  Keystoma  Convany  has  the  option  of 
takiiiB  tha  bonds  at  par.  The  Eastern  Teicplione  Company  oper- 
ate! its  service  in  Camden,  Gloucester  sod  n  portion  oi  Bnriiiit- 
ton  County. 

SAN  FRANCISCO  TRACTIONSy— According  t»  ttpViU  n- 
oeived  by  the  United  Railways  Investment  Comtuat,  wUdi  «oii- 
trols  the  San  Francisco  traction  lines,  more  than  2fin  BMBi  uc 
now  employed  on  reconstruction  work.  The  company  lus  MCWid 
a  franchise  for  electric  lines  in  place  of  the  old  caUe  {lUKfaiseSt 
and  the  road  will  be  equipped  with  overhead  troltcy  wiiet  W 
rapidly  as  possible,  the  intention  of  the  company  being  to  cleO* 
trify  virtually  the  whole  system.  Less  than  loi  cars  out  Of  • 
toul  of  1,000  were  destroyed  hy  the  iirc;  The  total  losses  are 
now  estimated  at  $1,250,000.  Earainss  from  the  portion  of  Ae 
road  in  operation  are  sufficient  now  to  meet  the  fixed  charges 
and  one-half  the  preferred  dividend  requirements.  Leading  hold- 
ers of  the  securities  are  confident  the  company  will  recoup  its 
losses  within  a  reuonaUe  time  «nd  be  in  g  better  pceitioa  fhn 
ever. 

CLEVELAND  TELBPHONE  MERGEIL-'At  a  nKctias  in 
Oevidand  oq  libir  se  tAe  meifcr  of  the  braoehes  of  the  Federal 
Telepbone  GDnpaiv  was  consdnunated  and  control  of  that  tatct- 
pan/s  properties  passed  to  a  syndienle  heaided  by  James  S. 
Brailey,  Jr.,  of  Toledo,  and  mcluding  Charles  A.  Otis,  A.  H. 
Hough,  other  Cleveland  financiers,  and  a  number  of  financial 
concerns  ir  Toledo,  Columbus  and  St  Lotiis.  Mr.  James  A. 
Crailey  was  elected  preddenlv  succeeding  Frederick  S.  Dickson. 
The  Federal  Telephone  Company  is  probably  the  largest  of  the 
so-called  independent  systems  and  includes  the  Cuyahoga  Tele- 
phone Company  of  Cleveland  and  the  United  States  Teleglione 
Company. 

CONSOUDATION  AT  PENSACOLA.-Stme  k  Webster, 
of  BostoB^  ham  aoqtiilMd  the  entire  electrie  taSway  and  ttj^' 
nhv  system  ol  Fensaooh,  VUl,  thnnvb  the  pwchata  01  aB 

the  securities  of  the  Pensaeola  EUctrie  TenDfanl  Railway  Co. 
and  the  Escambia  Coimty  Li|lit  ft  Power  Co.  A  new  com- 
pany will  be  org-inized  to  ofierate  these  qrslenis.  The  street 
railways  now  include  about  1»  milcB  of  trade  Operated  by  elec- 
tricity and  seven  miles  of  steam  power.  It  b  piQpoeed  to  con- 
vert the  steam  ttadcagc  to  electiklly  and  to  live  a  through 
line  to  the  fovernfflent  for  Barraneaa  and  die  navy  yard  and 
militazy  post. 

TELEPHONY  IN  CANADA-The  BeH  TdqriMne  Ompany. 
of  Qmada.  n  apflyinf  to  Ae  Domioioo  Pailiameot  ior  peratta- 
sion  10  hKrease  its  capital  from  9Mboao,eooto  UgayoOOi^  outlines 
ti»  uses  to  which  die  new  capital  wiU  be  put  as  fWlowst  StUf 
scribers  and  exchanges,  $21,000,000;  underground  conduits,  $33^ 
000.000;  long  distance  service,  $it,ooObOoa  Total,  |6$,ooo[aao. 
The  capital  investment  by  provinces  was  given  as:  Ontario,  $3,- 
500.000 :  Quebec,  $4.500,000 ;  Manitoba,  $3.000.000 ;  Western  Prov- 

n  -  ^  5300.000.  The  new  stock  will  be  issued  from  time  to  tksf; 
:iri.i  tbe  first  issue  will  be  made  at  for  eadi  share  of  a  par 
value  of  $100. 

NORTH  AMERICAN  STOCK.— The  capital  ttodc  of  Oe 
North  American  Cql.  a  tisOkOdO^  fesne,  has  been  listed  on  the 
St.  Louis  Stock  Exchange.  This  is  die  largest  issue  of  a  single 
oosporatioa  ever  approved  on  the  St  Loids  Eiodiangei  Tlie  North 
American  Company  controls  die  \hS)iei  Raitw^n,  the  Laclede  Gas 
Light  Company  arid  all  the  properties  in  the  Union  Electric  Light 
&  Power  Company  consolidation  in  St  Louis,  besides  eidensivc 
interests  in  other  cities.  Since  it  acquired  th«  United  Railways,  a 
year  ago,  the  local  trading  had  to  be  made  through  New  York 
The  company  has  only  one  issue  of  stock  and  no  bonds. 

OHIO  ELECTRICAL  CONSOLIDATION.— The  consolida- 
tion of  the  New  Casde,  Yoongstown,  Warren,  Sharon,  and  Niles 
street  car  lines  and  the  connecting  lines  has  been  effected  under 
the  name  of  the  Shenango  ft  Ifabooing  Vallqa  Light  h  Power 
Company.  The  capital  Stock  is  SiorfXKMMO.  This  will  give 
through  trolley  service  from  Oevetand  to  nttsbutc,  when  die 
New  Castle  ft  Harmony  trolley  Ihie  is  extended  to  Pittsburg. 

CHICAGO  TRACTIOXS.—It  is  suted  that  all  of  the  $t .soa- 
000  South  Side  elevated  bonds  delivered  to  the  Illinois  Trust 
Company  on  May  I  have  been  sold  in  lots  of  $ixx)0  to  fSMO  10 
sm.ill  purchasers.  The  syndicate  which  tmderwrote  the  entire 
issue  of  $8flOO,O0O  still  has  $t.tioo.nno  to  deliver  to  Illinois  Tvust 
on  May  t.  i(>07.  The  bonds  bo.ir  t' j  per  o  nt  and  arc  quoted  at 
I02  to  loy. 

DIVIDENDS. — The  .American  Craphuphone  Company  has  de- 
clared the  regular  quar'^rl .  idend  of  per  Cent  on  the  com- 
mon stock,  payable  June  15. 
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Construction  JVettfj. 


CAIiSUKN.  ALA —A  nev  Ufiilinf  and  p»wcr  ptant  wUl  be  taill  or 
ihc  <~:ri>i"ki>  Kiiiiv>.i>.  i.iglrt  ft  F«w*r  CMUptny.  m  $gb  ml  Immi  SirMM, 

to  cu«t  itIkjuI  Scoo.imid. 

<;i;<)l>\VATKK.  ALA.  — Hill  Broth  ,i  Ailmit..  < ii  .  »nd  Diiii'»ilk. 
Ala.,  arc  tnsincm  tor  lb*  IrrofWMil  iniiniiiiial  electric  iigjii  pkaut  to  be 
cMMrvctcd  M  GatduMMr,  at  ■  e««t  of  to  trbOM.   J.  &  GttU- 

tanl  b  pfMMral  «t  CoiiMlL 

SBEPFIELD,  AUt— Ike  Utnde  Staalt  fiowM-  A  Dcv^^mmM  Ceai- 
IM117  tccn  organind  ■!  SliaBdd,  irilfc  J.  S.  Ktnucban.  of  nmaMw 
.mil  C.  B.  A>hc  and  Joxph  R.  Colcnia,  tl  Sheffield,  »  iiietir|ioralon$ 
capitiil.  $10,000.  Thi«  com|iiiil]P  pffOpOM*  dcwl4>t>i"C  slower  of  Mliacte 
•^'r  >its  -I  the  Tenneucc  Rirar.  M  gmcnlc  uul  (tiatribau  cIcdridQTi 
m..tMii...t»re  elrcirieal  Bufhliiiry  and  baiM  and  opetata  •treat  aad 

TMMPK.  ABiX  At  .1  f««.|«  ni  .  i-i..  I  i-i-  t,5v  Council.  R.  E.  Fuller, 
oi  Sin^,  was  j<rt;«iit  wnii  (?U(«»  a»*i  *iitfvitic*t*ous  f'>f  the  eoitflruction 
«f  an  electric  lightitift  plant  for  the  city. 

I-ORT  -S.VIITH,  .\RK.— The  Sflutkwotsni  Tckjihone  &  Telegra|ih 
OHUjaoy  ia  making  arranicni>eiit>  f«r  MM  t^UUMn  •(  IM  IfMtm  in 
thi*  piare.  Tbc  camiiany  will  place  all  of  ila  win*  umlefyraimd  and  io> 
Mall  a  aeir  iiriMhlbaanl  and  Inalfaifaln 
BRIDGE,  CAI«— Th*  Edliaa  Pvwtf  Caaipaar  contcaiiilaMf  boiMias  • 
at  TrJnmcra  Spriav,  aad  pnpaiet  (a  caiahMib  l||kt  and  tnoa. 
laiiaai  ataof  tb*  IDiifa  Rbwr. 
FLORIN'.  CAL.— The  Florin  EUciric  l.ithi  &  Power  0)fnt>»ny  ha»  made 
c<^ni»cciion  with  the  linen  of  the  American  Ktvcr  lilectric  Company,  and 
the  town  uf  F'lurin  ia  aaain  illuminated  hy  electric  lifht.  Electricity  ii 
T«eived  at  50.000  volia  and  ia  reduced  to  10,000  volla. 

S.W  FR,\\CISrO.  TAI-^.'^n  nrdina!ic<-  l-3i  been  |iaaie<l  by  the 
Board  of  Siii -^rMi'jr-*  i;rj'iii-i>:  t':]c  I  'lrfv-  l  R.iil-oad*  Company  pennia- 
aioR  to  ewaUilh  aveibead  electric  railwaya  on  Market  and  Su(l«(  Sucet*. 
Tbc  rsnpuy  apteia  10  bam  can  ruaaiac  on  taller  Sum  wMrin  tlrfrtjr 
dayn 

REDDIKG.  CAL— Tbc  UtMmit  *  M  Btnf  BlMtrlc  RaHway  Com- 
pany haa  nade  applkratioa  i»  dM  Baird  «(  Svpcpdioi*  nf  ShHita  Canily 
for  a  riifat-ol-«ay  tmiMtt  far  •  aiatto^radi  riUraad  10  ba  wralcd 
V  eleetriciir  alai«  add  iipMi  Ifec  pabtlc  hiihwar  ranoiBt  ftraai  CoMan- 
wood  w  ShfalglMoii. 

STOCKTON.  CAL.  The  .\merican  River  Electric  Cmapuiy  h»i  torn- 
pleini  a  «^ond  l-ri-  !j"m  ita  v«J»er  house  in  the  mouniamx  to  this  city. 
lh<rtl>v  ir;n; f r  ■-11  K  ..ri  ii I nterrupted  service  to  ila  patron*.  Tlir  line* 
aif  iiUi^iuliit  (I  cit^ti  i.th?r.  stid  in  ca;»e  of  accident  the  power  can  be 

'>y.  f.K  h :  i'i  !.■  ll  r  ..rhi  r  h:i> 

KfVkKSiUh,  I AL.  — Decisive  <lep«  have  licca  taken  for  tbe  belwr 
illuminatinn  of  the  principal  tborOW(hiaNi.  Il  to  pfBTlwrflT  4ecide«l  U> 
place  a  aeriet  of  pillan  SNpporting  daaten  of  iaimidiiaiial  hnipc  aloai 
Iba  Mcrent  iirccu  are  w  ba  H(hMd.    Tbi  cilr  f»  M  pay  far 

W  a(  ibc  eait  a(  Hn  «lrte. 

RtntBCA*  CAL.— The  North  Mountain  Power  Company  haa  rtcattwd 
*  Miaai  turbine  of  l.loohp  capacity  for  Ik  >uh.«lation  at  Eait  Bul, 
Wben  the  turbine  it  inttalled  the  plant  will  be  completed  and  the  com- 
pany Will  be  prepared  to  furnish  all  the  electricity  uaed  in  Eureka,  in' 
eluding  the  powrr  »irfr»**ry  ic^T  ihf  fr^rratfrtr  of  the  stfret  ear  Iinv5. 

N.\P.A,  CAL-  Iht  V^'.Ui.i.  lirui.i.i  .iiM  Ni|.»  \,.lkv  l-,I..ir»c  Railroad 
Cnnparv  t«  making  eaitcnaivc  iBiprvivcEiin  :  <  |^'  roadbed  and  in  l}tc 
e-j'.i:f.i;iri:r  When  the  iinprovcrf>cnt»  art  t  im:' fi- ■!  the  voltace  irill  be 
increaaed  from  71«  to  j.om  »oH».    The  ciwi>i«.iij  contemplate*  an  (Mm- 

ate  af  tbc  raHmad  Ivaaa  Mapa  M  St.  Haieaa.   W.  F,  u<ii<ford  i<  rren- 


LOS  ANGELES.  CAU— The  Pacific  Klectric  Railway  (...mi>8»  y  <  " 
curing  rijthta  of  way  for  the  pro^oaed  cxleitiion  of  the  Monrovii  l-ni:  f-' 
San  Benardino,  ami  the  towns  in  th:"  vnllcy.  Rights  of  »ny  have  been 
•ecured  for  the  .i:rr.»ion  of  the  Sin  Ui-nirdioo  «y»teni  to  Arrowhead, 
and  the  conatjuciiini  of  the  road  will  »uu  linpn.  A  scenic  line  up  .Arrow 
head  Mountain  will  also  be  constructed. 

HUCKV  FORD.  COLO.— Did»  will  be  received  until  June  6  by  E,  L. 

McKaifir,  dir  dcrii,  far  fanlAlmi  •  ja-kw  dfcacKamM  gaMratar 
iH*  awlttbbaari  mi  iMat,  talM  typct  •  dimftcanaM  aatw. 
rnnkal!  a  la^tat,  ibut  pbaat  atMniatini>«nrraM  (MeraMr,  bckid  trt*t 
«llh  ocilcr.  twhcbbaard  aad  *itin»  and  a  sa-bp  fndartian  nalar,  vcrti. 

cal  type, 

L>tNVF,K.  Cf»L.— At  a  recent  meeting  of  the  directors  of  the  Northern 
C.ilfirado  Power  Company,  the  mue  of  the  »j.irfio.ooo  bonds  leccntly 
authorized  was  ordered,  t  onlracis  f«<  the  power  ami  t».^n^miuion  lines 
were  tri  10  the  Wesiinghuuie.  Church.  Kctt  &  tompany,  and  10  the  West- 
inghiiufe  C  oinpany  for  the  .lean  torMiwr.  The  f««in«4a  include  Ike  can. 
tral  plant.  Iiitrt.  maan  genrralinn  aWion*  and  Mib^lationa,  to  caK  tl.lfa.' 
««a.  The  caaipanr  n  pnvarblg  plan*  far  the  larf*  ccMral  pairer 
plant  to  bt  erected  tt  Lafa»rnc.  with  it?  mUc*  of  tnaniiarfon  ItncA 


The  total  amount  tu  lie  cxtn-nded  ii  aliont  Sj.ixio.'h  1  il.,;  company  has 
recently  purchased  the  pljinls  at  Iloulder.  Col;  Cheyenne,  Wyo-.  and  the 
two  plants  of  the  Cuni\iti:ers'  Electric  Company,  at  Lool*  aikd  LhtipMla. 
The  amount  ;iaid  for  tlw  four  plants  wan  $750,000, 

CRF.FNWICH,  CONN  The  New  York,  New  Ht««fl  ft.  HaRfard  RlO- 
road  Company  baa  made  a  contract  with  tbc  Miaana  llonr  Wotita  cl 

thi*  place  fat  a  paitlaii  af  lha  twaitr  upplr  far  Iha  mm  clcMHa  pa»«r 
bouar  at  Cm  Cab. 

TIIOMrSONVH.I.E,  rONN  — The  plant  of  the  EnlicM  Electric  Lifbt 
k  Power  Company  has  been  actfuired  by  the  Enfield  Gas  Company,  and 

fht-.^,  ttif    M'vv}s.i«    T.'rlis    tt-rtiu"    T.virht    CAnipiny,    will    be  con* 

n:v.lLT    rLnr    r-.;in',i-  -h'.'    .N-Tlnrrr     I  ' -f  :nf    l.ilc'T.    \  Power 

Company.  The  main  ptani  will  t>e  nt  Windsor  l.ocka  and  the  Thoenpaon* 
villa  MghiiBB  plant  inll  be  nan  aa  a  lakaMtfan.  The  parobaaa  price  la 
repartcd  to  have  been  ahoni  l^j.joo.  Caa  Wd  abcUiUly  can  mam  ba 
furaiAed  by  the  one  company  in  EiiticM,  Wifritar  Lscfcl,  Sotllb  Wiodcar, 
Ecu  Wnd»«r   and   ."^oiuen.     It   is  stated  that  CStoiiiTe  ifapravemoiR 


Hart- 

.:M,r;g 


bcB  lacrcacad  Ra 


are  contemplate;?.    The  .Ni^nhrrr  * 'ntni-cii^nt  Power  CowpB«y.  <if 

ford,     ti  .;iMr:  II  I     hy     tl.,       .11     l.i.TLTal  HI  tl  .  >'.     Ulll  U^-cd    34  .1 

corporation  for  the  companies  in  tbe  merger.    Tlie  cottipany  has  a  maxi- 
mum  authoriied   capitaliiation   of  {.^.oao.ocHi,  and  it  it  grCMcd 
to  operate  unuer  certain  restnctioiiA.  10  Hartford. 

SANDPOINT.  IP  Alio.— John  P.  Rcyaaud.  of  Newp«rt,  Weak., 
gcr  of  the  electric  li«ht  and  water  cooQnnica  at  Sandpoint, 
la  nMbe  impiarenenia  tn  the  plial,  addiaf  aaw  laacblaciy. 

MERIPIAN,  IdAHO..— ScyBMor  H.  Bdl,  at  OMattos  Ore., 
Oai  it  la  pMpcacd  la 

coat  Aa«l  Itanoaa.  Mr.  1MI  win  parcbaae  the  i 

CORMELL,  ILL.— Tbc  Cararil  Tetephcoe  Caaipaay 
eafiial  iM«k  fraat  Maaa  ta  Sia,aaa. 

CAltr  fOIKT.  ILL.— Aa  alMMlaa  ««  praWUy  caeit  ba  bdd  ta  imc 
«a  iawlni  Itcnaa  bond*  far  *a  dactrie  Ught  fleitt. 

MULBERRY  GROVE,  ILt>— Tbe  Ifniual  Tilephaac  ipcMa  baa  ccctir 
flfd  la  en  iaoecae  ia  eaptod  neck  §nm  $t.|aa  to  ls,aao. 

AURORA,  If  1 1— tt  il  alaled  Oct  «ark  oa  ihc  coonraetion  of  ilia  aaw 
fanaielpii  daMrlc  RlMaf  plcnt  wSH  coatnuciKe  in  a  few  daya. 

BELLEVILLE,  ILI-— The  T.oofcing  Cilaas  Prairie  Telephone  Companf 
Imi  voted  to  increase  its  capital  stock  from  $1,500  to  $10,000.  The  com- 
pany will  build  a  line  over  the  eastern  sections  of  St.  Clair  County, 
trilb  exehangei  in  Mascoutah,  SummerAeld.  Trenton  and  Lebanon. 

FORT  WAYNE,  INO.^Tb«  Hoaia  Telephone  CoB^iaay  bia  lowaaiad 
lie  ciplici  aiadi  fiaai  tciaiaaa  to  t*S*i*M> 

INDIANAFOLTS,  ittD.— Tlie  Varaay  Electric  Supply  t  Maaufactariag 
af  ladimcpalh,  Ind.,  baa  (neraaaed  iu  acpiiai  Hndi  from 
tisaueoo. 

GREEK  FIELD,  IND.— The  Cent  ml  Telephene  Coatpaap,  Joim  O, 
Vmtt.  prccldent.  iii  in  «w  mariiet  far  aMMttal  and  Mior  iar  tha  cob- 
atriMAiiii  af  a  neef  Mitpbaae  ptaitt. 

UUECa^  IIfD.-Tbe  CaaitBl  Vnian  Tdcphaaa  C^awaay 
ibc  cRctipn  at  B  new  aehaate  baitdlas  cpd  the  inilalhllaa  af  • 
lyMcm  (Ma  Mamv,  ai  a  aait  af  akaot  «iaj.aaa. 

KENDALLVILLB.  IMD.— Bidi  wHl  aoaa  be  ccRad  far  bf  tba 
U|hi  *  Fawtr  Caapwy  far  iba  canatnMiiaB  af  a  ttjdcaa  ilwlric  dgkt 
plint.   Dirccteea:  A.  B.  Sbcpbcrd.  F.  B.  PerMaa  and  Wai.  BAIh. 

VINCBMNK,  lNi>,~ne  Mcblpaa  HydimUe  Cimtmr»  prcaMcd  by 
Eanae  Ra*  af  Frankfoet.  Ind^  and  a  Muabcr  af  CUecpa  aipitaliaia.  arc 

la  turoikh  li«hl.  heat  and  power  for  ihia  city,  Evanarin*. 
WashisiRM  n,  Mi.  Carmel,  Sullivan  and  other  towns.  It  «iU 
construct  a  a5  fi  ;iii*'r  lUim  mi  White  River,  a  few  railM  west  of  this 
city,  Til**  <^i:niiu-vi  MT-  ri-  lhat  a5,ooo  b^rfce  r'"!** t  i**  available  at  a 
cost  of  $500,000  or  »*oooofl.  The  company  ia  aaktnf  tor  francbtica 
to  furnish  light  for  fonr  «Mc  per  hw^Mnr  Icca  than  tba  aaaipaaica  ai« 

now  furnishing. 

Ml'NCIE,    IND.    Municipal   ownersluii    .1-    5:iplied   to  street  lighting 
has  proven  a  failure  in  thb  city.    No  attempt  will  be  made  to  repair 
tbe  ananldpal  lipbtinc  plant  necMly  anaabcd  by  tbc  baiadag  at  a 
flywhccL   The  dty  autkorltjea  lay  It  woaM  ba««  been  poadUe  to 

city  cheaper  for  years  by  private  contract  with  a  cotnmcrcial 
mpnn^  iban  by  the  operation  of  the  municipal  plant, 
that  tbe  city  plant 
{iri^iofred  that  a  coittract 
streets  of  this  cily. 

MUSI  ATINF..  IA  — F  .\.  Schaefer  milca  thai  hi  prcpaiN  ccnaa 

all  electric  light  and  power  plant.  , 

RKADiNt;.  KAN  — L.  D.  Pattcnoa  la  d«w<iif  cn  paiifag  In  i 
ciccuic  ligbl  plant  Iwra. 

BELLEVILLE,  KAIf.— W.  A.  Faller,  of  St.  Lauia,  Ma.,  Urn  I 
the  comrici  far  canitruMinc  an  elicttle  Ncbt  plant  for 


N01 


ia  crippled  and  fall  of  antiquaied  aaeblaary  It  ii 
itraet  be  aMda  wHh  a  private  caawany  w  liplrt  tbe 
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1*ADL*CAH,  KY.-  -Thr  ifintccs  o{  llic  municipal  electric  lighting  plant 
contrtnjilaf**  «pcndittirc  i>f  alxitit  5jr>,ao'>  in  tmprovcntrtit^  and  cxren- 
nons  Ic  :hf  pl.i.it. 

MAYFIEI.D,  KY. — Pelei  Burnrtl,  rtprMeniing  St.  I^is  capitaltitx, 
PMrctaied  ibc  Mrcet  railway  francbiu.  wliich  h-m  rrcmtly  sold  by  the 
0»r  Comcil.    Il  ii         kQtcDtiOD  ai  the  eampuif  to  build  an  electric 

nUaay  Itaa  Ptiaak  -wi^  Msyflctd  m  CelDabw  ami  sibcr  •tiiero 

LAFAYETTE,  tA^The  cftUeu  km  wtcd  m  ia«ae  $)s,aM  tdttdc  itr 
cuMotfflv  the  mcr  wvita  Mid  ilwiric  Jiiht  vHaat. 

AMITE.  LA  -  Tt*  Nc»  Hark  ft  K«W  Orleans  Elttlric  Railway  Com- 
|uny  has  asked  tkt  Town  CtomMU  fdr  a  rigfet  of  way  tbroagb  Kirtt  and 
Setrr;!   Streeta   for  an   elrctric   railway   leading   (rom   Brookharen  to 

H.-.rrt:....c. 

II  INGHAM,  Mfc"  - -A  I'MHTli^-r  of  the  -imminent  citiienf  of  Ciiishaoi 
h^:n  Eorme^  an  t,Tj(:,:n.-,;:i'it  i-'r  ili--  [t;ri  i;e  of  inatalUiin  an  fVctric 
hgliUnic  plant  in  this  vtiiage.    Bitix  will  be  asited  for  in  a  few  weeks. 

I'ORTLAXD,  ME.— The  Consolidated  Electric  Light  Company  of  this 
city  if  abiMil  to  isstie  Jiso.ouo  t}4  per  rent  firai  consolidatrd  mortgage 
hoods.  &f  which  |aao,ooo  are  to  he  used  for  refunding  purposes  and  the 
balanca  d*voi«d  to  wklittona.  The  company  does  an^  titctric  lighting 
■ad  poimr  baiidcN  Md  it  WW  mint  s  V  «<•■(  di«i4Mdi>  tt  hai  paid 
4  Ht  ««fl(  for  tlM  yut  II  fttn. 

QHmCY.  1US&— a  9.  S«iatle  *  Caafa^r  hB¥«  ncndy  iMUAIad 
a  new  paw  piBat  hi  their  imhi  at  banlh  Oidacr. 

BOSTON.  MASS.— The  MciNpalHhii  Haaia  TUcphanc  Caaviajr  hat 
applied  for  a  fnaehiac      caaiRvct  a  Mlcpbane  ajMaoi  la  the  dqr  of 

1  I  STRONG.  MASS^BUl  wJil  be  received  until  June  is  by  Capt. 
Gcorxe  L.  Goodile,  QnaitaniiMer,  V,  $.  A.,  BoMmi,  {Or  farnidiiiif  and 
installing  eiecirk  Htht  txtaftf,  watMticM  aicu,  ta  cafiala  tending*  at 

Ft.  Strang. 

KlTCllBL'Rr,.  MASS.— .^t  a  recent  meeting  the  directors  of  the  Kitch- 
burs  Caa  II  blceinc  Light  Cornfvany  voird  lo  ptoceed  at  <MW*  willi  the 
canitractioa  of  the  extenkion  CI  underground  conduits.  Tha  dilftail 
alM  vaud  t«  add  another  soa-hp  boiler  unit  to  ita  wmka. 

SOUTH  FRAXINGHAH.  MA9fi'-At  the  aimaal  tMW  ncMtac  htid 
ftetaUjr  Am  ciiixnu  *a(ed  la  apptiat  a  jahil  CanaiiHeek  eaapriaiBK 
the  Selectmen  and  the  committee  on  (luhlic  lilhtlllC  tO  liivaitlllll  tha  aidK 
jecl  of  municipal  lighting,  and  to  mj.kc  a  rcpart  at  thc  acat  anaiMt  teaa 

ineeiing.    W  illiam  H,  Walth  is  chaiim.iti. 

OR.WGE,  M.\SS. — The  Orange  Electric  Liichtins  Company  commenced 
im^T'^vfrr^riT'!  ^!T?  itr.  vlant  that  will  require  several  months  to  complete. 
B.j.  -hv  rri%  .■  :i„  ^.Hiwcr  t»lanr  at  Wendell  Depot,  the  station  there 
will  be  supplied  \%iiti  new  generators,  and  the  oid  a<fccl  iigbta  will  b« 
icplatad  hr  eadeacd  an  laapi.  When  the  Jiiiptwamtitia  aic  aampieltd 
(he  caatpanr  will  fnrniih  a  day  ciwinr  far  llfht  and  posrer.  A.  W.  Hub- 
hard  is  secretary  and  treaiurer, 

DETROIT,  MICH.— The  Kdinn  BfClrtc  Light  Campany  Iias  been  given 
a  franchise  fi>r  30  years  ami  a  contract  for  ten  years  for  lighting  the 
city  with  are  lighn  m  the  !r»v>e«l  Drirt.ii  raie«. 

HASTINilS  ^ftW  -St\f  Enge,  IrraMircr  lUslings  Electric  Light  & 
Water  Powci  1  ii  ;  ;i:rj.  writes  that  t.io.noo  will  he  expended  for  new 
nork  in  Hssiti^a^.  arc  now  waiitf-l  tor         miles  of  So.  4  and  No. 

6  wire.     Engineer,  William  Robertson,  of  Minneapolis. 

ACKEKUAN,  MIS.S.-  The  Board  01  Mayor  and  Aldermen  have  cna- 
traetad  irilh  Prof.  Eugene  Catnpbelt,  of  Oxford,  to  install  a  water  warhi 
aad  ta  alartrk  light   fltat  t«  he  in  operalion  by  September  1. 

KANSAS  CITY.  KAN^Thc  MetropaKlaa  Sn«at  BaHanir  CoMpnv 
artU'camen  the  DodMa  danany  liaa  fioa  Maam  i»  atmriejijp. 

JOPLIN,  MO^Tb*  Mtmt  Takphaaw  CMnpaay  wHI  laakc  «9iteiiil*a 
impruvements  M  lit  liaea  In  Ihlf  dly,  aad  hia  abaady  ofdetad  a  saw 

swrit-'iNf-ard 

-SI  ,  !.OL'IS.  MO. — Tbe  Suburban  Telephone  Company  has  been  granted 
Brermisston  hy  the  Board  of  AlderiBOt  to  ereel  tu  pota*  in  WetieMr  GrO¥a^ 
a  suburb  of  St.  Louis.  It  is  taid  that  the  new  aaopnv  wtll  aanatat 
with  the  Kinlocb  byslm. 

ST.  CHARLES,  MO.— The  St.  Charles  City  Council  granted  a  twtoty- 
yesr  electric  light  francbiae  to  ■  company  which  it  composed  of  Walter 
S.  Aahlea.  Bd(ar  C.  Parker,  Gaaiia  T.  llaibaim  aad  Vietar  H.  BaAer. 
|r.,  ot  St.  Lauk  Tkc  aew  rtaipaay  mv  l>7  ta  bap  ««t  the  dtp  atrcfl 
KgMBf  piaot  and  alia  tha  prateai  kcaadatetnt  tftetrie  Hght  piMtt.  wkldi 
ii  avaad  by  a  priralfe  aaspaap* 

ST.  LOUIS,  MO. — The  Bell  Telephone  Company  la  baring  plant  drawn 
for  a  new  oiBcc  and  branch  exchange  building  at  Maple  and  Beach  Avenuea. 
The  structure  w-ill  cost  from  $50,000  to  $65,000.  A  new  building  will  be 
er<!ri.:.l  in  ftelleville  at  a  cost  of  tjo.ooo.  The  new  $(15,000  building 
in  East  St.  Lauia  it  n caring  cunaplcSwii.  The  ciMopanjr  now  has  ail  ita 
wiM(  nndeignnind  tu  praatlcanr  tha  whale  diilrfct  bauadad  bf  Wiabiiic> 
tan  nd  Dtntar  Avtaae^  Mill  Cmk  Vdlejr,  the  ti«ar  aad  Aa  wtaatm 
dtp  Hadhk 

Wm.  IfONT.— Tha  CMr  CattMll  hH  (TMUal  tht  Uatfaaa  bda. 
paBdmi  Tdaphaaa  Caapaap  pendgiiaB  »  iaataU  aa  awhaaie  and  liaci 
ia  Ihia  aitp,  and  It  la  ai^actid  that  warfc  «o  Ike  aeaMnutlMi  win  waa 

commence. 

OM.MI.A.  N'EB.^ — The  Nebraska  Telephone  Company  is  preparing  to  ex. 
taad  hi  conduit  ajritciB  aad  place  the  wirei  andcfgreund  in  portk  ot 
laaidanec  diMrict  la  lUi  citp. 


TECUMSEH,  .N'EIJ. — The  Johnson  County  Home  Telephone  (?oropany 
lias  bo^ight  the  entire  holdings  of  tJic  Jobn*f>n  Crttinty  Iclepbonc  Company. 
This  acquisition  gives  tbe  company  aboi.r  .; 1  a'lditional  telepbonea,  and 
incltides  the  excliangct  at  Cook  and  Gri>i.    il.  t.  Canon  Is  manager. 

DAKOTA  CITY,  NEB  —The  Village  Board  and  the  Boird  of  County 
CoounisaiOBcra  have  each  granted  a  fraochisc  for  thirty  years  to  tite  Sioax 

City,  Homer  ft  SoBlhera  BaUway  Company  la  apamia  an  iotitathaa  rail- 
wap  bctaaea  Siam  (Sip,       and  Kannr.   Staan  power  taap  ha  aiad 
la  operadnc  tha  Hue  uiHl  Ja^  1,  ipaf. 
EUZABETR,  V,  J.— A  reaoladoB  hea  baeii  adopted  br  iba  loint  ABaace 

and  street  Hgbiing  committees  to  lake  up  the  question  of  street  tigbtixtg, 
with  a  view  to  acquiring  a  municipal  plont.  If  possible  tu  have  one,  of 

the  redifrttOTt  of  tlie  present  rates,  when  the  prf'^rr.f  c.'ntr.rct  expirea  in 
Sepleni  -i'.  r- 

JAMEsUthC,  N.  J.— The  Borough  Council  t«a»  framed  a  five-year 
franchise  to  the  Manolapan  Lighting  Company,  of  Freefaold,  to  erect  poles 
throughout  the  borough  for  the  purpose  of  fursiabioc  clectricitjr  for  tbe 
UlaadaalfMi  ol  Om  ho(o«(h  atrcelai  The  eaavaop  will  CaiaMi  the  boiaiBik 
hall  and  fire  hoidqaarteTa  wUh  llgbtt  free  Tweatpwiwgr  candle<fww«r  la- 
candescent  lami><  will  he  used  in  streets  at  a  coet  of  $ti  1  light  per  year 
each. 

ALBL'QCERQL'E,  .V.  M.— The  Colorado  Teleirhoiie  Company  will  place 
its  wires  in  this  city  in  the  thickly  settled  districts  underground. 

ROCHESTER,  N.  Y,— The  Slronhcri  Cwlioa  Coavmp  hia  filed  plana 
for  a  brick  powoT  hanae  at  Oatenr  Ea^  and  Vtimnitf  Avaaaa,  to  eoit 

$5,1100. 

BROOKr.'i  V.  \,  Y.— The  i^i..y  ]■.:.:,:.'.  ,v-  lii  l.lvn  Rv^lr.ad  (  jnipiny 
is  considering  a  plan  for  buiKiuig  l.nt  tlic  tnlj;c  kn^tii  -jt  Ii.rL  ll-,\iiiil- 
mn  Avenue. 

BI.NGHAMTOX,  X.  Y.— The  New  York  &  Pcnntylvaiua  Telephone  k 
Teletrapk  Campaap  haa  pcliliancd  the  Couaell  aildag  permlaaiaa  ta  lap 
coadalla  in  tbii  cftj. 

BATAVIA,  N.  Y^Tha  VlUaaa  Trualaea  ha««  irwMod  iba  Ceaaace 
Canaip  Electrie  Mpbt,  Fewer  tt  Caa  Caaipanp  a  fnaeblee  lae  Iba  ttaoi- 
■lialaB  aad  dliirlhiaitaii  af  ttodrMtp  ia  BittvlL 

NEW  KABTFOBD,  N.  Y.— Iba  Boaid  of  Traeteaa  ha>  renewed  tha 
lighting  conlfaet  with  the  Uties  Cea  A  Electric  Company  for  a  term  o( 
five  years.    The  coaipiBjr  ii  la  (uralUi  .to  arc  lainpt  tt  |i,o«s  P'r  T'"- 

NEW  BRIGHTON,  S.  I  ,  N.  V— Tbe  C  i^ir.iii.;  n  r.I<-,t:;c  I.ighUn* 
for  the  City  of  New  York  has  prescntcii  t.Tc  Uaar  i  -t  K^tiIrJ.lTe  and 
.Apportionment  a  plan  for  liKhting  by  eleelficity  lite  sir*-cl*.  lurk*.  public 
places,  etc..  in  the  Borough  of  Richmond,  and  estimates  the  cost  of  t 
plant  cosoi^lete  10  lupply  1.000  arc  lamps  aad  ^0,000  incandctccBt  lamp*, 
ittcliadiap  land,  buildhig  poater  honoe  of  idooodnr  oapieiip.  o^aipmat  at 
liowcr  liaaee  ot  e,aoa  hw,  cahici,  traaatanBarib  atlbwapik  poieik  dMiirias 
ctOn  at  tt,i(r,oaa.   Catp  T.  HnteblnaoB  it  cbabven. 

WILMINGTON.  N.  C^Thc  Great  Pee  Dec  Bleelric  *  Power  COMpaayb 
with  heodquarten  in  this  city,  has  been  granted  pertnistion  by  the  Sthlt 
to  change  Ita  name  to  the  Rockingham  Power  Company.  It  is  the  ptirpoaa 
of  the  company  to  develop  water  power  on  the  Pee  Dee  River, 

GR.AND  I'ORKS,  N.  D — The  engineer  of  the  city  electrie  lighting  plant 
recommends  exclianging  the  ss  'ifht  dynamo  for  one  «f  'S  light  eapaeiqr, 

OBERLIN,  OHIO— The  Rawson  Company,  of  l^ria,  liis  pardiaaad 
the  controlling  interest  in  tbe  Oberlin  Tflrrhoi^i!  i_ i^in;  any. 

.MINGO  JL'NCTION,  OHIO.— The  Mimj  -  .'n;i.:ti;.n  i  .lin.-  :  has  granted 
a  J 5  year  franchiHe  permitting  the  National  T c' 1  jil.or.c  i'i:r:i7iarv  inMall 
an  exchange  in  this  place. 

lORE.ST  CITY,  OHIO— H.  T.  Yaryan.  of  Toledo,  will  make  appli- 

cation  to  the  City  Council  for  a  fraaehlaa  w  apcraic  a  pa#ar,  Ufbllat 

and  heating  system  in  this  city. 

SKELBY.  OHIO.— The  City  Couocjl  h>*  gruitcd  lha  Sbelbp  TncHaa 
Company  a  iweuty-fivc-ycar  fraacbiee  lo  coantract  an  tliUife  laUwap  oa 
tbe  uaimpcored  atrecia  of  SWkgh 

CLYBIA.  Oma—Tba  Clavabad  ft  SaadiaaaltiiB  Tnedaa  Congaar 
haa  puNhaacd  a  tarpa  Iraci  of  had  ia  Bpiia.  and  wW  erect  a  latfa  aepalr 
ahep  and  power  honw  far  Hp  caiire  epMen  la  (hat  plaea. 

FINDLAY',  OHIO.— The  tMttf  &  Marion  Railway  Compaa);  uMA 
proposes  to  build  from  Ftadlajr  to  Marion,  la  planning  to  fom.a  loop 
entrance  Into  Ftedlap.  and  operate  a  belt  line  in  that  city. 
*  CLEVELAND,  OQIO.— Ceor^  S.  Rider  &  Company,  consulting  ea|i' 
neers  of  this  city,  are  placing  contracts  for  a  large  power  house  to  be 
creeled  at  Ravenna,  Ohio,  for  the  Cleveland  Worsted  Company. 

AKP'^iM,  Onil  Tl-.e  P(-np!e'»  Tetrphrnf  Cairpsny  haa  let  tha  OeO- 
tract  i:'r  thr  cLi r.'.tru'." i'.iri  -.^f  it-j  tirv.  Irji^l  ii^  v.i  r,ror(?e  W,  CaMaldl  ft 
ComT'Wiv,   r.j   tjc  ciccird  ou  Ilig!'.   Strrcl  at  a  cost  of  Jt^.ooo. 

.\KV\,\KK,  'iIIlO,  T!if  Nrwiik,  Iii.T  .\  Mt.  \Vrr.in  hlc:lric  Rail- 
way has  completed  surveys  for  its  proposed  line  between  Newark  and 
Ut.  Vernon  bp  wap  wt  Uliea.  It  ii  gtated  that  waifc  ae  tha  liaa  ariU 
lurt  Ibis  fan, 

TOLEDO^  OHlO^The  Taleda  BaOwaya  ft  Ught  CMwaap  baa  awde 
a  coairaei  wkb  Iba  dir  ta  ptaca  14  aie  Inva  ia  tha  oatteaa  aHy  piika 
ta  he  idoninaied  lonr  wentbi  la  i)m  ftar,  fhr  iibiA  Iba  «i9  ia  ta  pap 
at  the  rata  of  lip  par  tiawi, 

NEWARK.  OHIO^Tha  Licking  Electrie  Tlgbt  *  Power  CetBptnjp 
lias  discimtinued  the  OSe  of  its  bailer  and  ftteom  plant,  which  bite  been 

replaced  with  thria  t**  caiiMi  of  lea-hp  <*d>.  Tbe  envncs  wen  ia- 
iialiad  bp  ibe  Wcaiinihoata  Xiebia*  Can^tay. 
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Cl.r.Vr.I.ANK,  OIITO  — The' cuniroci  but  titfn  let  by  the  Chvelwd 
SlMHt  Line  {or  tbe  coniiritction  oi  Ks  line  from  the  city  liniiu  tt  th*  la- 
tersrcilon  of  ibc  Brtckxrfllc  roMl  wm  to  Rockport.  Tkc  enntnet  «a« 
mi4t  wiUi  )oha  UmA,  «f  Gnm  Bijr,  Wli.,  and  calh  far  m  <]w«adltiin 

of  $1,000,000. 

CLEVELAND.  OHIO— The  Lak-  Sh.ue  Electric  Kiiiway  h».  defl.i- 
itdjr  decided  on  tbe  route  for  the  new  branch  vbicb  »ill  Mmttrn  tht 
■oitcice  on  IkU  road  S<i'Ac'n  Toledo  >nd  Sandutkr.  The  line  bis  been 
«nrvryrd  and  (In  litht  of  way  U  now  bein(  (ccuTcd.  Tliii  fOuW  will 
n«i  only  ^ortca  Ike  dteUBcc  kctwcci  T«ltii«  and  ^dukr.  km  will 

afiord  an  outlet  for  tb«  flMMf*  MSe  ttt  fmtM  «!  dlO  llkt  tkMC  llMB 

the  roaiU  leadiiin  toutb  of  Fremont. 

TULEIX).  OHIO.— Tbe  Toledo  Rsllway.  A  Li,kt  Oin|wny.  which  b 
hack  of  the  Ottawa  Beach  &  Southern  Kailway,  ii  pUnntnn  lo  make 
Ottawa  Beach  one  of  the  linen  rcwma  mt  ibc  (ircat  Lain.  The  com. 
paan  owns  i.aoo  feet  of  lake  frontage  an>!  «>  <-t  r  h  rn.l  r  l  .icrci  of 
land,  and  it  bariiic  plani  jirepjrcd  for  inij  i  r-i  ni-  iln.  h  ii  is  Mated 
will  ijlTOlve  an  outUjr  of  tbottl  $.}oo.aoo.  The  heach  ii  (evcntrcn  nilet 
ham  t)w  citr  and  wiU  be  MMkcd  tgr  lk«  mw  totentrkaa  rmd,  vkicli 
win  k*  rtadr  far  meratfw  about  Jtfjr  i. 

CLEVELAND,  OHlQ.-^Tbc  Ctevthad  BmN  «f  Nbfla  Strvtee  baa 
•cciirKi  ■  «l«c  for  the  new  nraiiicipd  Ii|bdiw  pint  M  e«ptan  tke  secern 
South  Brooklyn  pUni.  rian«  for  the  nevr  baildliv  Ve  now  bdnc  pre- 
pared by  the  city  enijinecrj.  The  contrsct  hat  llreadjr  he*n  placrd  with 
the  A^ti'»  r"hTi!mfT^  Comi^aiiy,  for  a  turljo  generator  »<-t  and  contracts  for 
the  r  n  .  <  |rM.i  r  ii  are  to  he  cloved  in  the  near  future.  Tw.i  hundrrd 
additioniii  .irt  J;it«ii.^  src  tujji  beinj;  installed  on  the  »o;ilh  side  of  the 
city.     It  is  expected  that  the  new  plant  will  be  in  otieiation  in  »(i  days. 

CLEVIOuXND.  UltlO.— Tbe  Notibnn  Ohio  TiKtion  &  Lifbi  Cooi- 
paar  BM  ma  its  ircanwy  koada  for  Ike  omitiuctlm  «t  Ike  Ifaa* 
tnm  Barbtnoa  *»  Wadwortb  tiul  StvOle.  twUdi  St  ii  mm  bnjldiag^ 
bnt  Hill  nnHiee  It  a*  a  aepinte  corporation  known  an  the  BiubCHM 
k  Wcitera  luid  on  tkii  will  be  placed  a  bund  i  ssue  of  $i;oo.c.oo.  The 
p»rent  fnnip.iny  will  miarantfc  the  bonds  and  the  payment  ..f  inicresl 
This  leaves  the  Xorthcrn  Ohio  Traction  &  Liitht  Company  with  a  larger 
amount  of  tirasury  bonds,  which  can  be  sold  for  the  intpfoyentent  of 
the  main  property. 

ALISANV,  OKI:.— A.  Welch,  oi  I'.irtland.  and  I.  W.  AnderMti,  of  Spo- 
kMtk  Walk.!  who  rccctitir  putchaesed  the  electric  ligbl  nd  waMT  amka 
bere,  are  eaaicmpLatinc  iniptovnocot*  to  (lie  iystcm. 

WAYKESBURG,  PA.— Tk*  Wayimkwff  CaitBCil  h<i  ifaated  tbe  Greene 
County  Telepkooe  Cenpanr  a  Mmckive.  wRb  tkc  ri|hl  to  pal  in  a  condtili 
tiy4i4n  nef r  ovftila  <lrMlf« 

nilLAPELFHIA,  PA.— BM*  will  bo  taeelMd  imill  June  by  Lieut  - 
Col.  J.  W.  Mpc,  Oqwl  OnarifTiBMier,  V.  S.  A.,  far  liiraWtInc  and  >J 
■laUlnr  dectric  ifactare*,  wailmMcn,  elc,  ni  new  oflice  bolldini  at  this 
depot. 

IRWIX.  — The    Ptttsburff,    McKee*r.ort    5:    \\'e«tnu»frlatid  Cortipc^iy 

bus   ac.|iiire.t   rhc  pmi.crty   of   ^\'^^t    Nrntcn  i-   Webster    Street   Ka;'  — 
< '■nijiiiiiv,  and  will  build  n  line   froni    Irwin  to  the   Moiionjahela  Ri 
at  iJ.inor.i,  a  divt-mce  ul   il*  niilr^     The  contract  for  the  construction  oi 
tbe  Hue  has  been  let  to  the  South  iNnn  Constr^iction  Coinp.ttiy, 

ALLElallENV.  J'A.'  The  i\U<«li<-ny  County  Lijtht  Coiaipany  lias  SMh' 
mllMd  kMl  far  HakllnK  to  the  Canndle  for  tSo  per  arc  lamp  per  jwar,  if 
llie  wim  are  akaw*  fround.  and  I96  if  tke  Krvice  ia  kp  condaila.  Majror 
Oegrg*  ^V.  Gittkrir  considers  the  litdi  emeidive  and  baa  fijccled  them, 
and  haa  recaDiineiided  thai  thr  city  *hall  take  litkt  from  Ike  compan;  under 
it.  lf..rctr>''  cnlLlct.  which  i^rovijcs  that  light  sball  I:*  furnished  for 
j.cr  cent  oi  llif  price  ch.ita.  d  to  vri^att-  ci.ns'.niverh.  A  rc». .lotion  has 
Ixi  -i  a.l.ii.te'!  I.y  thr  (  "Oticil  l>re!.fnt  an  ordin.incc  at  llie  next  tnectins 
i'lf.Winir  10  the  l.iiildini.'        a  (iu;nic)pal  elcnric  litfhrinjt  plnnt, 

VVAIfcRTOW.N.  a.  D.  — The  Council  has  araixni  a  franehitc  10  the 
Walerteo  Telephone  Ceaipanr  to  lay  emlduili  in  Ibc  bntilMt*  MCllon  of 
the  elty. 

MKMPHIS.  TF.XX.— TV  Lak.ii.w  Tr.vikm  Company  propo.ee  to  build 
an  electric  railway  from  Mempbis,  Tcnn..  to  Clarlndate.  Miss,  a  di»l3f>ce 
«(  aboat  75  milea. 

KNOXVILLE,  TEXN.^Tfc*  Eatt  Teimcaace  Tdepkoac  Company  baa 
ukiei  for  hMi  for  Hm  conMnieiiiaa  of  tke  exienaiaii  to  it*  exeliaagc 
huiMlnc  nn  Vine  AveiMW  Md  Prince  Streel.  A  new  •wlickkoard  will 
he  installed  as  soon  as  ibe  bniMtng  ie  completed. 

tIKAI'MO.Sr.  TEX.— The  Sovtbweeirm  Tdephone  Company  ba*  In- 
ert.-'. ?    it*    r-.Tl'lTn!    llO.'k    ffi.tll    (5l1,f,r(0    liT  Sioo..i.'.r. 

M.KINM  H.  'IF,\'-  k  l.  S;t,ik1.in.1.  ).r..„|ci.i  ,1  ili<-  cmi.any  tfcat 
i*  1.1  '111  flv;  I>..:i,i^  Slunrmi  IntrriirNnn  Kiilway.  ^la^  Miblrrr.c-t  f'lOpO- 
viii   ii    I.,   ll.i    it:i/.iv   (it   list.  tt»   !t'(:tlr   the   Jv'i.'tf^'t   fn.'ver  lioli».c 

hvrt.  in...  uiiwti'.KT  ft. IT  ic.Hrv  of  electf:-:  MTt.vi  railway  in  th»  City, 
provided  .McKinncy  .•■.•r-iy  uWt:  js'i  flurt^.  tbe  par  value  of  wbkb 
la  Sioo.    It  wa*  decstic'l  to  ;i<rrpt  the  proftosilton, 

S.M.T  LAKE  CITY,  LiTAH.— J  .S.  Manlry  and  L.  II.  Curtis  hare 
prtiiioncst  the  Cliy  Cotiiidl  tor  a  franchise  for  an  eircttic  lipbtiitf.  jiomer 
and  heiiinir  plani  for  tbi»  eitjF. 

FHf)VO.  ("TAfl. .  Tht  Triluriilr  I'rraer  Cnmpany.  of  Provo,  ha*  (leCHlol 
to  eonMfiict  a  poorer  islam  en  ITiah  Lathe,  we«<  of  Proeo,  It  will  hare 
a  eap»eriy  of  n^vm  hp  and  electriciiy  will  he  Hip|ilieil  10  Salt  Lake  City, 
Oi..,»t-i  111,1  Mnnliff  tairii!>  briwrm  I'roe"  and  (l^len,  .>n<Mlter  pole  line 
I.'  .1  irixml  to  Mercur  ami  Ktirrlia  for  operatinii  machitirry  ai 
the  jn'nn. 


BENNiNi^TON.  VT.-The  BcMdiwlMi  ft  Hooakk  Valkr  Street  R* 

way  Company  it  increastnK  the  aafaafay  »t  lla  power  plant  if  Iht  ilMdb' 
tion  of  a  jso^p  engiiie  for  the  opciHiaa  of  a  aatr  ftMialar, 

EMPORIA.  VA,— Tbe  plania  of  tke  Caworia  Ligbt  •  Poewr  Conpaay 

and  the  Umporia  Ice  Works  were  destroyed  by  fire  on  May  22.  Bocb 
plants  were  owned  by  the  Emporia  Light  6  Power  Compwny.  Tbe  ort|i- 
iial  l^o•l  of  the  combined  plants  was  about  tis.ooo.  It  is  repoHed  tkit  the 
plants  will  be  rebuilt  at  once,  on  a  much  larger  scale, 

RICHMOND.  V.\.— Orders  have  been  placed  for  additional  mscbimry 
for  the  power  bouse  of  the  Viripnia  Paasenger  &  Power  Company.  The 
machinery  coaaaata  of  two  1.500-hp  boriaontal  turbine  wheel*  and  two 
liAaa-kW  GaMtat  Electric  generators.  The  whecta  are  being  built  by 
Ike  Jimaa  LaCll  Company  of  Springfield.  Obio.   The  aMcbiacry  ia  ta  be 

WINCHESTER.  VA.— Tbe  power  plant  af  tbe  Wladseaicr  k  Waahhif. 

ton  City  Railway  Company,  which  is  in  course  of  oOMtnwIiM  it  UiU. 
viUc.  W.  Va..  will  be  toon  completed.  When  the  plaat  i*  caMtpkiad  ptaai 
win  be  iria|i;<e.:I  net  fsr  a  railway  pro}cel^  wblcb  to  W  atnaacl  lit*  acattr 
tc'.wis  ;rj  tl.t]  t>.r:i<<ri  and  then  extend  oaattMfd  10  aaaoant  taMi  a  Maa 

running  from  Washinglon,  U,  C. 

TACOMA.  WASH— Russell  &  Babcock.  arcli.rc  u,  ,  ..in  for  2 

building  for  the  Home  Telephone  Company.  Tise  cvaip^tiy  will  cxKod 
$.:oo.ooo  on  its  system  in  this  city. 

OARDCNA,  M'AitH.— Engineer*  ia  the  employ  of  tbe  Coluinbi*  t 
Walla  Walta  Tractien  Onputgr  km  eaauunced  tbe  aunrcyiag  ttr  Iht 
proposed  ckMrit  orilvay  bttawam  Wallula  and  Payton. 

SEATTLZ,  tVASA.— ta  anttdpatinn  of  an  early  aalc  of  tfct  tCta^ 

bonda  voted  al  lait  elaetiM,  L,  B.  Y<jungs,  superliMMdait  of  fbe  nwakU 

pal  ItKhting  departnent,  ba*  placed  orders  for  large  quantitiea  of  wtn; 
Imroedistcly  on  iceuriag  tbe  bond>  plans  will  be  perfected  for  tbe  iostalllr 
tion  of  another  power  unit  at  the  lighting  department  head  works  at 
Cedar  Rivet. 

SPOK.XNE.  W.\SH.— Jsy  P.  Graves'  Inland  Krapire  Riit^av  Corapaay 
haa  decided  to  expend  about  $700,000  for  the  .rlr .  c' 1^;: n: f nt  ijt  .1  f-{>wer 
tile  about  li  mile*  northwest  of  Spokane  and  supplying  electricity  fi>r 
lighting  in  Washington  and  Idaho  and  alao  flimiahiBK  dcetricity  to  tfcc 
electric  railway  syMtms.  F.  A.  ClackweU,  cktlnnaii  board  of  directors, 
Cofiir  d'Akoe.  Mabo. 

FOltT  WRItSBT.  WASH.— Bida  wiH  be  r«»je(d  until  June  if  by 
Capt.  Edw.ird  A.  Skiittkwmtb,  Ouartrrmaater.  V.  S.  A.,  for  i»ntiiua| 
md  iniullinK  fixtorea,  walttaeters  and  iransforoiers  and  nakiac  acreiie 
connections  for  the  electric  lighting  of  two  donkk  barrack  ku>Miil|h 
•Hie  field  oflScers'  quarters,  one  double  captains'  tpMriCCa  and  ana  ddbl-ait 
bachelor  officers'  <)uarlers.  at  I'orl  Wrieht. 

KEVSER,  W.  VA.— The  i|uestion  of  muakipal  awaeraklp  of  an  dacitle 
licbt  plant  is  under  conaideiation  here. 

GREE.N  BAY.  WIS.~The  Green  Bay  Tiitr  ,  ,.  f  t  ,  I.v.  ;.rr.  r.ted 

a  petition  to  the  C;ty  Council  for  a  frEi.LhiM!  tc  rxicn  i  lu  iines  to  Biy 
Beach  this  suniincr. 

WEST  MILWAUKEE.  WIS.~The  Milwaukee  Light.  Heat  &  Tr«ti(m 
Cotapanx  kit  pcllltanad  Ike  VtUape  Coandl  for  a  francbije  to  conitrtMl. 
mtiaiya  and  aiparata  an  electric  liibi  and  power  plant  in  Waal  Ullwaabaft 

LAHDBI.  WVa— tbe  WyomtaB  Power  ft  U|kt  GtaWMVs  «kicb  «*• 
omaaiiod  fiar  tha  putpaw  of  atipplylnc  LtBte-  aad  Ike  *arf«aaidliir  *<*■ 
tksiienla  wllk  dactricSly.  has  been  financed,  and  arnnffenients  arc  nt^w  is 
progrrsB  for  the  tmlallaltaA  of  tUc  company**  pbnt,  which  will  be  operaicd 
by  water  power.  The  company  intends  to  supply  electricity  to  Sooth 
Pan,  Atlantic.  Fort  WasJiakie,  Arapahoe  agency  and  other  placea. 

\'A\roi;\T.R.  IS.  C— Ibc  Stave  Lake  Power  Company  is  working 
itn  the  larffc  dam.  and  when  this  is  completed  will  at  once  comnsetsce 
the  construction  of  a  power  plant.    G.  J.  O'Loane  ia  gmerol  manager. 

VANCOUVER.  B.  C— J.  Bunticn.  managing;  'in  '  -  of  the  British 
Columbia  Electric  Street  Railron<l  Conipany,  announces  that  the  cooipaiiy 
ba*  plana  for  extensions  and  impTovrraeal*  aronad  Ibit  aftPi  I*  c**t 
$}in,aoa.    R.  H.  Sper'.ing  it  general  sapertetcndcot. 

ROSTHERK.  CAN.— Tkc  Town  Camcil  b  «koiit  lo  tatall  m  atattk 

light  plant.    Various  plants  *r*  now  befaic  visited  aad  data  aeewtd. 

.^tl.trr«*=  '1. .  I  !C;imni. 

LAlO.MUIl,  .XLBEKIA,  L.\.\.— "iUe  Council  has  made  an  asrccuicst 
wMi  the  Blindmaa  River  Eleclfic  Canpiny  •»  Uikt  Ike  lomt  and  aapply 
power,  ^be  compai^  will  at  once  nsnnianoe  Ike  camlnMlJan  At  a  piaat 
bare. 

WI>  ..^OR,  CAX,— The  Canadian  Weattngbottse  Company  ha*  cBatad 

a  contract  for  the  equipaient  of  the  Witid^it.  Essex  and  Lake  Shore 
Railway.  wMeb  i*  I*  MniMCt  Wlodsor.  KinKtviHi*.  Leamington.  Cluthim 
nril  fif'.cr  towns  in  the  wcslern  j-eninst.ilar.  The  construction  w.:trk  is 
bting  d.ine   by  the   Kry^ttinr  Cnn.tt:icli-iTi   C->ntp.any.  of  Philadc^phi.i. 

rARD.sTOV.  M.\N  — The  rate  p.-virs  ol  tins  town  will  vote  on  1  by 
T.iw  at  the  end  of  the  month  to  ,pcnii  *to.ooo  on  an  electric  light  sy«K» 

ijr  \|)\L.\JAk.\  MK.X.— K.  >chnndubr,  of  Mfxico  ri?y.  has  «■ 
cured  the  contract  ft-r  ih<"  elcitric  .ireet  railway  '.  '  '.nflt  tiere  by  the 
i'lMiifttiTii-^  lTl^Jl.l^t:Ial  jc  r;iiii.|;i)jjo,ra,  the  French  light  and  power  co=- 
f.iiiy   iu  tins  illy 

WIVMl'KO  MAN  riu  Wintiii're  tlexrtric  Street  RalUsy  Compir* 
li.v^  tieen  Hiv.tr  it-ti  thr  0  ,.,it.,.t  to  ply  e.ectrical  energy  for  city  Urfcl 
iightiCK  and  water  numpmK  for  a  letm  of  three  year*.    Tbe  present 


Digiti<;ea  by  Cuv.^^ 


June  a,  igo& 


£L£CTRiCAL  WORLD. 


rtkn  for  aic  iaaft  i«  m  wM*  per  aiiitt  br  ^  f*""  *««r  cob- 

■net  t*b  «ai  ba  ritltld  M  IJ  «mM. 

I'UKBLA.  MSX'-lt  tar  rCVMMd  dM  dM  HK  tnMMIU  wUcfe  fMMItIr 
purcbancd  froB  W«hr(B.  Bcb  A  Ctmpngr,  «f  Umitu,  sanml  ef  lb* 
Mrxico  City  itml  railway  Yian,  Imi  *]■•  eoocladMi  mgellMiona  (or  Ibc 
panbiM  of  Ibc  atrcet  railway  and  ligUioB  inlcrat*  U  Paebla.  and  tbu 

thf  M«!can  I-:ghf  S  ppwer  Company.  w1i«M  Initrttu  arc  c)o^f^r  »]Ue<J 
»ul'.  :lu-  CjnLL!ian  »yiL.J-.i!a!c,  will  enter  Pucbla  with  electric  ji  j^er 

Irom  Necau,  and  at  the  (ami:  tinae,  th«  trantmitfcloo  liiKt  of  tbc  e<M»- 
wilt  ba  tMttadti  •»  gMfcaei,  and  ibere  la  «u|iply  eleciridty  to  the 
Of  FiMbnct,  Satl  ^al  Monte.  Ziraipan  and  tlic  Deigbbcring  dMlricta. 

ST.  JOHN.  N.  B.~7bc  N>«  U^  mv^uk  Tc>jiiia:.c  >.:<.<npany  i|  MiImi 
arrangemenla  to  place  -Aa  wiic*  uiiJcrsTuuiid  ni  ihLt  ciii- 

AMHEH&T,  -N.  -J.  K.  WyaCj  >it  circuit,  ingmecr  oi  TcranlD,  U 
^reiaring  plant  (or  Ib«  Maritime  Kailnwd  &  Coal  Company,  of  Am- 
biM,  far  a  mnagmawi  ttw  W  iwi  frea  At 


VVALUALLA,  S.  C — At  a  recent  neetiiic  of  ibc  diractora  af 
OcoDcc  Water,  Lifbt  ft  Power  Coiatnay,  the  following  oSecr*  < 
dceled:     A.  Stagh,  jiigliliBH  C  £.  Javacg,  vIea-fMgidfiM;  Jan 


CHATHAM,  N.  B.— Aldetman  MacLac).lu:i  aulidlted  to  Town 
Council  «n  May  if  a  reiiart  of  tbc  Ekcuic  Ligbl  Coniraitlce  aa  Ibe  dec- 

rMBddcUag  the  flim  u  a  totti  coat  •< 


PETBKBOuu.  u.\T.-Tlw  Cm 
pl(»  for  enlarging  iii  plant  kere,  whkb  «]]]  eott  1400,000  or  $i«o,ooo. 
Addrc&&  K.  G.  I'atterjon. 

TOKOXTO.  ONT. — The  Independent  Long  Uiatancc  Telephone  Company 

lag  baa  iaagtporated  bcrt^  aad  fag  raMm  tar  a  fnachiia  aaxw  ta 
Mract  Jtaag  durlat  the  next  year  to  coat  |>oo,ooo. 

TORONTO,  ONT.— K.  ],  Kleining  atatea  Ibat  the  Toronto  Railway  Com- 
fUf  baa  docidcd  to  cjipend  fi.sootaos  Ibia  jat  in  impravioa  tbe  ayatCB). 

IW  Bcw  ioafg  Dill  gaa*  ba  «taatA|  acrgnjr  saw  aara  talU  be  oeogttagietf, 
al  a  aae(  at  H«a,aaak  aad  fUi,  wietiier  nie*  tb*  tavtaw  «f  mw  nila 
m>t  raadbed  as  nm  md  QuMa  Streeo^  aad  tariaag  ■■'■"■'■■■n  wtit 
agba  ap  Iba  aa^aadllnre  aMBtiaaied. 

PA\.\MA.— Bid>  will  be  received  uniil  June  t  by  D,  W.  Soti,  Gtn- 
eral  purchasing  Agent,  liihmian  Canal  Commitaiont  WagbragianY  D.  C..t 
for  cquiameat  for  (iectiic  U|bi  pitat.  lioa  awMtial,  ballir  f  lalfc  lead  p(pa, 
grira  tape^  etek 

.MONTREAL.  QUE.— Tbe  Montreal  Ugbt  Heat  k  Feinr  CoiiW«Mr 
bai  awarded  10  ifec  ClaadiaB  Wbitc  Ccwpiay,  Ibc  aaamal  far  a  {Mnrtr 
bouae  al  Saulioce^  to  coat  about  1416,000, 

HONTKEAL.  QUE,— Tbe  HoalrHl  Ufbl.  Heat  ft  Tvmtr  Qamfuaj 
hag  pigai!  for  a  i5.ooa-bp  electrical  power  plant  M  be  created  at  Cidat 

Si^dg  at  a  COM  u(  approximairiy  tiisaMaa,  W.  UaLgt  WaUanb,  *lc» 
ptarident  and  cbicf  cacinocr.  MootieaL 

HONTKEAL.  QUB^Tbe  PtavtadCl  U(bl.  Uaat  »  FMrar  Coowaar. 

of  Montreal,  have  contracted  with  the  Canadian  Wesiingfaouac  Company 
(or  atwut  ss,°'<o  bp  of  varivui  apparatu>.  Ihtrc  will  be  llirce  J.7S0-kw 
rcvotring  field,  aht-rnftting  vMrr^nr  rvstrr  ''tir^t°?  driven  ?*ncr3tars  oi  ij.-<30 
Vull-,  rjrir  l  iiisf,  ji  d  [ni:.vc  44,11:11  vj.-  '.rjnatonnin  il  -'.i  'l-'-kw  cji^Oiily 
cacb.  The  machinery  ia  to  be  inatalled  m  a  new  power  station  to  be 
bailt  about  4a  ndlia  faon  MaMreaL  Ike  eiMrtir  will  be  ttiamitltd 
bp  Ibc  HonlKil  Lifbt,  Heat  ft  Fowcr  CoaipaBr. 

WfCVUUKX,  SASK.— John  Gall,  of  loronto.  Ont..  i>  ptrpartog  platia 
(or  water  wurka  ui4  aa  electric  l^t  plant.         U.  McKinaon,  Mayor. 


WINDSOR  LOCKS,  COMR.^t  tbe  aaBaal  aMatiac  of  the  <ioekboldera 
of  tbe  \Mndsor  r,xicka  Flectric  I.ighiing  Company  recently,  tbe  following 
ofliceii  were  elected:  I'rrsidcni  and  treasurer.  William  Matbei;  vice 
pr*-sidcllt.  Burdett   Loottu^,  Jr-.  of   Hirtlord;  »ccrrt;iry,  Henry  Douglass. 

N'ANTrCKET.  MASS.— .At  a  recent  meeting  of  the  CiUieiu'  Ga».  Elec- 
tric k  Power  Company,  Fraoklto  I'Olgct  ««•  elected  treatuicr  and  Jobo 
C«  Rbn  scnafal  awpeier, 

KEENE,  N.  n^^At  iba  aoaiigl  ataeliiw  of  the  CIIImm*  Electric  COn- 
ptiqr  tbe  aid  board  a(  allcer*  ««•  tc-deeted.  Tbe  coaapany.  wbicb  was 
otnaniied  •  year  an  reparta  Ibc  (towth  of  iti  baaiaces  at  bcinc  ^ery 
•atisfactory.  The  company  has  tbe  city  contract  and  is  r  sealing 
light  and  power  to  many  private  consumers.  An  increave  in  cjpital 
atuck  of  !hr  r.tiii|.any,  which  is  tum  150.^"'^^,  s*-  bting  coiiside.-iL  Uin- 
iel  R.   I  1  U    1'.  I  resident. 

WOOItlKJl  K.VE,  N.  J. — .\t  the  annual  mceiiiiR  oi  the  Wi,jdb'5uriie 
Electric  Littbt.  Ht-iii  it  Power  Company,  the  foll(;i\ing  ofliccrs  were 
elected  ior  the  enviiing  year:  President.  C.  -A.  WTIion;  vicc-proi Jei^t, 
C*  tl,  Crisniiin;  3t:crctar>-  and  lrcu>urer,  A.  W.  Bedeli, 

LEXIMCTUN,  UKLA.— At  the  annual  mecling  of  tbe  OklaheaM  Oly, 
LcjdatteB  ft  Salpbur  Sprinaa  Elcelgic  Reilwgp  Companp  ibc  faOawlat 
aBcm  «wre  cioMadi  Jey  Sbcnnait.  prealdeiitt  E.  J.  Keller,  ▼ieeiireai- 
dam:  Gee.  A.  Taacita,  laerclarps  H,  A.  Hawk,  treasurer. 

VOKK,  >A.— At  a  taeeac  mtailBt  of  the  New  Haven  Water  &  Power 
Company  tbe  f.itlov.iiig  offu.  r«  w.rc  -riectcd:  Ptckideol,  Gmtt  Poolci 
Tice  president.  Eugerc  Ivit.'..  M<.rrt»ir>.  II.  t.r.rdnn  KcK.  Tbe  COJOpany 
hot  decided  to  tranafcr  it*  main  olbce  to  Vork. 


Am  Indtuiriai  CompanitJ* 

MULTIPBONE  OPERATION  COMPANY,  of  Ne*  Yaik,  V,  V.,  iH 

been  ineorporalod  with  a  capital  itork  of  $io»,'..<xi.  Tbe  aaaipeMp  piapaaiP 
to  l-i;irrjiacture  patented  articles.  The  directors  are  IgWC  TbatHa^ 
F.  C.  Weaol,  aad  E,  /.  Campbell,  u(  New  york. 

THE  COLUMBUS  ELECTRICAL  CONSTRUCTION  b  SUPPLY 
COMPA.NY,  of  Chicago.  Ill,  bat  been  iitcorporated.  with  a  capital  «tock 
of  1 15.000.  The  iBcorporelon  are  Janca  W.  iCeating,  Olive  L.  Erwia 
and  WiUiaa  Rubin.    Tbe  "r—fttr  arill  aaBiilactaro  and  deal  in  cloettiaal 


^tt»  Incorporaficnsm 

SELMA.  ALA. — Tbe  Selma  Electrical  Supply  Comfiny  nf  this  city 
bts  been  crganlxed  with  a  capital  atock  of  $5,000  by  A.  W.  Cawtbona 
Bad  atbcra. 

UMSON,  ABIZ^Tbo  Bauon  Water  Cotapwty  baa  beea  iocorporabid 
»  faniib  iMiir,  gag  m4  MuliltlU  la  Jiaeia  ObaeMct:  FaMr  Icagaab 
Miliea  raMcc  aad  F.  B.  Beiwiaid, 

)IAI]RISON.  ARK.— Tbe  Balaoia  TlAghwe  CaaWMV  iMi  baia 
■ted  with  a  capital  stock  of  ts,oa«,  af  whlafc  aa»ibtrd  bga  bee*  p«M  lai 

The  o«!Tts  are  Dr.  H.  L  Rouih.  presidcot;  nanilc  Sanders,  vlcc-pretU 
i'lit:  Lvr  K    nutts,  secretary;  and  Cbarlea  Roulh.  treaanrcr. 

EUREKA  SPRINGS,  AKK.— The  Kings  River  FIrtfric  IJght  S  Power 
Company  baa  been  incorporsted  ly  G.  W.  MaitlicA-.  and  lIKcu,  with  a 
capital  iloefc  of  tyj.ooo.  Tbe  cotapany  propoaes  to  build  and  operate  a 
of  wbaa  and  laieiwibgB  Maaa  ba  Canall  Oaautp  aad  *a  nptiaw  • 


U»  AHWUSk  CAb-^Anieha  af 
Hat  Featte  Ll|bt  ft  rawer  Coawaay,  wkb  a  eapHai  glaeft  at  «ta,aaabMbi 

H.  E.  Huatiegton  ia  president.  Tbe  diredaig  «r«:  h  W.  Hgilmaa,  A. 
ftorel,  C.  de  Cuignc,  M.  G.  Kcrckoff.    Tbeae  eapttaUgta  tec  alto  pcoosis- 

lers  "if  the  Kem  River  Power  Company,  wbicb  li  Operttillg  t  power 
-T  KLtr.  River  with  (lie  power  huuse  at  I3.3rcl  and  tbe  intalte  of  ita 
at  Kernville.    It  ia  tbe  object  of  Ibc  corpocatioD  to  build  five  aaucb 
«<  clegttia  aaad  la  Ihc  taut,  mi  w  aaialnaat  a  oaw  power  pMat  iMl 
a.«*a  KemvWa. 

^  iSOISE  CITY,  IDAHO  —Tlic  I <i tematianal  Electric  Ccmiuny  has  beea 
.  .ncoiporated  with  a  capital  stock  of  |«s,oootOOs  by  European  &otada% 

The  coavaay  win 

MepM^  Ot*. 

fggt  SMa  TiltplMaa  Caatpaayi  of  , 
wMh  a  tapHal  elaek  of  •1,14a-  Tbe  laean 

are  W^illiam  Kropp,  Jacob  Fitcber  end  George  A.  Mueller 


CHICVGO,  ILL. — The  Mgoufacturct*'  Telepboue  CoatpoBy  baa 

far  a  dMtter.  Ibc  camaiilWi  wUth  It 
af  Hm  aaapg*!  la  aai^aagd  af  LaVcrM  W. 
Kaygft  Jaba  K.  WMar^  fr  Sttllb,  Ceaiair  Ktagtgfe  Jt^  tmt  Jah»  M. 
Glcaa. 

INDIANAPOTTS,  nrRr-lfta  CiMfd  Tdapftiat  Caa^aap  bat  baia 

incorporascil  with  a  eapllal  ggagfc  a{  $ppgk   Tbe  iaaorpartHca  aga  |, 

White  and  otbera. 


KENUALLVnXe.  tND.— The  KctuhlMlle  ft  Coaben  Tfictioa 

pany  has  61ed  article*  of  iReArtnralitra  vrtb  tbe  tiecrctary  of  Slal*. 
initial  capital  atock  ia  $10,000-    The  dirritors  are:  Arthur  R, 
K,   L.  \\'el«.hermirr.  T.   A.   Hcdm-jnd  and   WilJiani  R^l^^ins. 

KENll.\LL\  ILLE.  INU.— The  Indiina  Ught  i  i':i'«ci  (  iir^iiiy  haa 
filed  articles  of  aBcorporalion  witb  tbe  ^«irciary  of  State.  Tbe  capttal 
stock  is  (25,000.  Tlic  cofnpany  propoaea  to  construct  a  large  plant  to 
kupply  light,  heat  and  power  to  dliaent  of  KcadallviUe,  Ugooicr  Roaaa 
Citp,  Wawaha,  MiWtl^lMt,  Gtgbea,  WalWHIlillu  L^raat^  OuwMt,  A» 
bairo.  Batler,  WMgtlag  aad  SiiaMiga,  Ha  Iwatpaiaieta  arc  Wia.  lloMa« 
Arthur  Sbeperd,  P.  B.  Pciklaa  aad  T.  A. 

HEN'RVETTA.  L  T,— Iba  Caal  Cm*  Paa 
■aniaed  wiA  a  aapMil  alagb  «f  $i«ti««a,  Tbe  oaaptap 
a  lagpg  pMMt  pliat,  Tba  lacaiyarataw  ara  J,  W.  Stewart,  W,  N. 


8O0TK  MkAlBSTER. 
Rdlwap  baa  bcaa 


I.  T.— Tba 
with  a  cai 


Atrinaia  ft 


TOPEKA,  KAM.— A 
MS  RtU«v.  Udbt  ft 

The  cnmptv  wlH 

Miiithcrn 


ipMal  alagb  af  liiaea  bv  J.  T. 


been  granted  to  tbe  Souibcm  Kaa, 
with  a  capttal  atock  of  $4,000,000, 
a  aaw  lalerurbaa  electric  rtilrotd  tbiaagb 
Tba  iaaetpaialtn  are  R  C  Rawltag  aai 
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XIOXTICKI.I.U,  KV.  — Tlir  Monii^l!.:^  K!w»ri<r  !jKlit  &  I'ower  Compaox 
lta>  brcii  incoTfioralcd.  with  a  cRj'.i.it  i  :  V'<  '  " 

MT.  STKRLIXG,  KV. — Arlicit*  ol  incoti-  i  .  ion  ^^vc  brra  fiDed  ij-  Uit 
Mt«  Stcrhtlg  Kaitway.  I'be  company  cotiton:  platr  huitrjiti;  k  i-.Uwiy 
im  lliia  city  lo  Parta,  via  Sldcvurw  and  North  Middletown.     I  he  sur- 

»«y  iM*  all  hm  Maaptetcd  and  laiwt  of  riw  ritU  oi  vaj  Hovrtd. 
the  iDcgivdraiara  w  J«Ihi  T.  Collta*  aod  W.  A.  TfeonMM,  of  Iteitb 
lUddlMmfHi  Ol.  C  TaUoi.  fUmn  A.  FWcr,  K.  J.  VMr.  *t  Pwtos  H. 
Chr  MeKcc  ud  J.  M.  KfMaC,     Uk  SterUag^ 
LOVF.T.T..  ME.-Tlic  W(M  Lo«<ll  Td^ifeMc  Cmpiv  kw  fiM  ani- 

clci  !.<<   incurpi>tation   with   a  cailitll  IlOCk  Of  $lt«Mk    TIm  lllMiyMMK* 

arc  \V.  S,  Fox  and  othcri. 

HOSTON,  Mass. — Arttclci  of  incorporation  have  been  filed  Uy  the 
Boiton  Independent  Telephone  Sev-urltlr»  Company  with  a  capital  atock 
of  JrS'^yoo.    TIm-  Ki.:  ';'t  rotors  are  W,  F.  I^kin  .ind  others. 

CHARLOTTE.  MO.— The  Charlotte  Telephoiit  Company  will  luon  he 
incorporated  with  a  capital  alock  of  Si.ooo.  of  which  tsoo  has  already 
been  paid  in.  A  committee  compowd  of  J.  W.  McKadden  and  oihrri 
will  have  charge  of  the  construction,       !     i.rl.  >.wr  commence  at  once. 

ST.  LOUIS,  UO. — The  liMlepcnilent  K,ecir>e  Comiiany  fan  6Icd  Ict- 
Mi*  •(  ImoqMntiMi  wilt  ■  «wM  atMk  o(  $i«,m«,  af  nUiA  half  baa 
lictq  piid.  Hm  «l|«el  «l  Iht  carptntioa  it  M  da  •  lanumi  electrical 
eaflM«riat  aad  aaoKncticM  twiaai^  ate  the  ineaiviniaM  ara  Jakn 
J.  Oowd,  Ocerf*  Cliafc  and  Ell  F,  ConidiwfeaaL 

miTTE,  MO?n".— Tie  Montana  Independent  Telephone  Coniptlty  baa 
filc'l  articles  of  ineorpotanon  with  the  Sccrrtary  of  Siaic,  HfUh  *  ca|rital 
itock  of  Ji.joo.ooo.  The  company  hss  '.c  i  granted  franchises  in  ihe 
cities  of  Huiie  and  .XnaconJa,  The  ihm.itv  arc  Harry  A.  Gallway, 
Qiarka  J.  Kelly.  Cornelius  F,  Kelly,  Andrew  }.  Davis.  Sellera  M.  Largey 

UKWOOD.  NED.— Tk*  Lhiwoad  Telephone  Cowpany  haa  h«o  intor- 
panted  vitb  a  capital  atwk  of  «i|.aaa.  The  iacorparalaM  ata  A.  A. 
Haink  and  adwm, 

M.NCOLN,  KKB.— The  Me<lidaa  VaUqr  TalaplMae  Canpinr,  vf  Hayaa 
County,  bat  ftad  articles  Di  incafparMfam  wilh  a  cipiHI  Haak  at  fidoa. 

The  incorparilnri  are  R.  P.  Chase  an4  J.  P,  Raailr- 
FALLS  <  n  V.  Xi:n  — The  Soulheaitcnt  Nabnlba  Tehpbaaa  CtMptny 

has  Sled  anitlrs  of  incorporation  with  capita]  atock  of  ttoOiaaa.  The 
incorporators  are  J.  H.  .Miles.  \V.  S.  Korner.  Edwin  H.  Yowla,  P,  B. 
Weaver,  A.  E    K.inni.  J.  H.  Morebead  and  G.  W.  Diierfeldt. 

F.LLtC-:'  I  >.  II  I  IC,  X  V,_The  Ellicottviile  Electric  Lirhl  Company  baa 
been  iiK-  r| -n- .t,  r',  with  a  capital  of  i^.r^a,  by  J.  C.  McMahon,  E,  HIckty 

anrf    M  Miin-iy 

.MONTOCK  FAI.US.  \.  Y,— The  Montour  Falls  Telephom!  Coaipaay 
baa  bcoi  iactrpani«d  wiib  a  capital  nacb  af  «ta,ioaa.  Tbc  taaMvaialon 
at*  Ceaiya  F.  Barlnn  and  olliera. 

WBSTCHESTICR,  X.  Y.— The  \Ve»t«bc«Cf-Puinam  Trolley  &  Land 
latpiofcacm  Company  haa  been  cbarUmI  with  a  capital  stock  of  Sioo,. 
eaa.  The  Iwatpwalm  aie  Jahn  S.  Ludd  .>nd  others. 

iRcorpc>ratioii  have  been  tiled  with  the 
teNiacy  af  Stale  tgr  tha  Triaagk  Tekpbane  Conpaay.  wiifc  a  capital 
atodc  af  tt.oge,  Tba  loMTparMgn  aro  Cbaflit  B.  Sdf  and  adm 

HARWICK,  X,  Y.-Tbe  OoMMa  &  Mabawk  VaOcy  Rafiread  Cam- 

l>s>iy.  u  reoriianuaiir.n  of  tbe  Onconla.  CoojKrCtOIVn  ft  flH-Mw-W  Sfrtivt 
Ra::i.<id  ("■.it-i.auy  hat  been  incorpoialed  with  a  capital  atoek  of  |i,8oo.ooo. 
The  direciof'.  are  .^trplien  Tilton.  P.  S.  Babcock.  W.  IJ.  Moore,  W.  L. 
Trov^t.tidKe.  II.  \V.  Acion,  H.  F,  Poor.  C.  L  Schuri.  Xew  York-  W.  V. 
Varin,   llrookl)n^  W   G,   Atkinson.  Paleraoil. 

B.\RLO\V,  X.  I).— Ihc  Farmera'  Mutoal  Telephone  Cooipaay  ba*  been 
lacon<orai«d  with  •  cipitil  Mack  af  lej^oao.  The  teeacyafaMis  arc  J.  R. 

Tinglverg  and  otbera. 

OAKWOOK.  OHIO  The  Oakwood  Bell  T.I,i,N,„r  (  on  ^ny  has  been 
incotlAiT.lleJ  with  a  capital  stock  of  lio.ooo.  The  imnti  r  t  I'.i-s  jre  W.  S, 
Crater  and  others. 

CLK\  KI.AXI).  OHIO.— The  Cleveland  HcM  &  Power  (Mmp»Mty  haa  bcca 
incorri. rated  irii.ooo  capital  stodc  by  A.  H.  llillcr.  V.  8.  lilAtTi 

C.  M-  5axscn  and  W.  R.  Purdy. 

OAKLAVii  CITY.  OHtO.-Tbe  OaUaad  Otj  Tdepboaa  Ctupuif 

has  Hied  articles  of  iiic:ir|)orallnn  wilh  a  capital  alodi  at  |l«.00a-  Tbc 
incorporators  »rr  C   F.  Stevens  and  otbera. 

PATTERSOXMLLE.  OHIO.  -The  Farmers'  Mutual  Tffe-ihone  Com 
pany.  with  a  capital  atock  of  $10,000.  haa  been  ineoiynrsv  d  by  \\-  ;) 
Cassl  ly,  J«hn  Shankleton.  J.  S.  Mills,  M.  C.  Urise  and  John  CTark. 

nEFIAVrK,  1)1110 -'-The  Northwestern  Ohio  glllllldt,  Railvar  CM- 
pany,  of  UeAance,  haa  .«  iaeaqwntcd.  srith  fiavkaaa  capilil  itack>  ^ 
G.  A.  Riiriih.  Jalui  Cma.  E.  C  Ml.  J.  H.  Hadnaaa  and  J.  W. 

Miller. 

BOi;GIITf)XVII.LE.  OHIO.-  Il,r  lijuslT  .nviilc  Telephone  Company. 
e(  Uuioii  CiMuity,  wiib  a  captul  stock  of  tio.noo.  has  been  incorporated 
bf.  W.  a  Haehnarc.  J,  O.  Paha,  C  B.  CatBa,  S.  E.  Ocatam  F.  E. 
Hole.  >^ini*m  Howwil  and  aiber*. 

VAN  \SKHT,  OHIO— The  Indianapolis.  D'.rit  j:  .v  Ohio  Traction  Com- 
party  lus  been  iivcurpoialed,  with  $10^0  capital  sloek,  by  K.  H,  Melta 
and  J.  &  llalthouia,  af  Oeeatuii  J.  R.  Tndor.  of  Van  Wctts  S.  M. 
YaiMt.  I-.  A.  neaaner  and  J.  Y.  Tadd.  at  TaMa. 


STEL'BENVILLE,  OHtO.—The  MepoUic  Tekpbone  Cooiiaoy  haa 
filed  articles  of  incorptniiaai  wttb  a  eapftil  Utik  af  |asia«a»  fa  cpeqM 
a  Klcpbotte  Unc  at  T«««n««k  Enpir*  and  Itar  Cnbadattd.  Tfea  taeat> 
iiofaioi*  arc  J.  G.  Gikbriil.  K.  (HltaOi  W.  C  Jaiiai,  Lee  O.  Sudlb  and 
and  J.  T.  Cui^li. 

NORWALK,  OHIO.— Tbe  Todd  Comers  Telert:-i;e  Cnmpany  of  Huron 
CiMinty  has  been  incorporated  with  fj.uoo  eapit.i  -i.>.k  'ty  C.  H.  Todd. 
M.  1.  TudJ.  \V.  H.  Hoyes.  A.  French.  F.  \V.  .\rnold.  C.  A.  RusseU 
and  Mlier^.  It  is  tbe  intLnttuit  10  install  a  farmers'  community  system 
radiating  from  Todd's  Cornets  with  connection  with  the  independent  ex- 
cbaniie  at  Norwalk. 

COYLE,  OKLA. — The  Coyle  Icicpbinii  Company  ba*  been  incorpomled 
wttb  a  caipitil  alack  a<  ti,oao.  Tba  nwarpaniafa  are  O.  L.  Jawaii  aad 

others. 

SAYRE.  OKI..\.-Tbe  Modern  Telephone  C«B||Mir  be*  Mad  adldca 
of  iivcarporatMHi  willi  a  capital  Mocik  of  tia.ooo.  Tie  difMHrt  aia  D,  E. 
timba,  O.  J.  lecMar  and  otlsera. 

HBASTON.  OKUL—Tht  HnaMo  *  Etotaa  Tatapbanc  Ceaipaar  bat 
beca  inearpacaiid  whh  a  aipiiil  itack  af  ISiOoo.  Tba  incacpaaaten 
are  Cbarle*  Bnmdley  and  otben. 

MOfXTAIX  PARK,  OELA.— The  Farmers'  Mutual  Telephone  Com. 
pany.  of  Mountain*  Parb.  bas  been  chartered  with  a  capital  Slock  of 
$5,r>iio.  The  incoriMjrators  are  }.  L.  Collin*.  C.  U.  William*.  ¥..  E. 
Kerb  and  J.   E.  Faircllild. 

PORTLAND.  ORE.— The  Orcfon  Elccttte  Railway  Conpaiqr  baa  been 
incorporated  by  T.  Scott  Bruoba,  H.  L.  CortaM  and  IL  W.  Lcnii,  with 

a  capital  stuck  of  l^.soo.ooo. 

rniLLll'^.BL'RG.  PA.— rii  I  1  I  Hill  Electric  Light.  Heat  k 
Power  Comjiany  has  been  tocori.wr.ii'. J  with  a  capital  Stock  of  $5,000., 

WHITE  LAKE  S.  U  — Tbc  Crystal  Lake  Telepkeaa  Ctmpuv  hm  bean 

incorporsied  with  a  cKpiial  st'jCk  of  $j-3oo. 

WHITE  LAKE.  S.  U.-  The  Crystal  Lake  Telephone  Company  has  filed 
articles  of  Incoriwralion  with  the  Secretary  of  State  with  a  capital  of 
$3,500.    The  incorporators  are  Mathais  Gales  and  others. 

COLMAN,  3.  U— .Vtticies  of  incorporation  have  been  tiled  by  the  Far- 
mers' Union  Telephone  Company,  with  a  capital  stock  of  19,000.  Tt9 
int^^r*i.-»rsU=f4  art  .\.  S.  Hir\ey,  .\r.drew  Ulslad  and  Ole  Mickelson. 

I  i  XTKI.VILLE,  S.  D. — Tbt  Citirens'  Telephone  Company  has  filed  ar- 
ticles of  incorporMioB  with  tlie  Secretary  of  Stau,  with  a  capiui  of 
So.oM.    Tlie  incorporators  are  J,  A.  Crowe,  T,  J.  GuadetaoB  and  othari. 

IIITtrHCOCK.  I' — .\riiclef  inccrpotsiion  have  been  RIed  by  tbe 
We*tside  Teleph^'ne  t  ompany  with  capital  stock  01*  $5,030.  The  incor- 
porators are  B.  W.  Lamphier.  W.  P.  Price  and  Frank  Gilley,  of  Hitch- 
c«ck. 

X.\SHVILLE.  lE.N.v.— Tbe  Indian  Mosmd  Tflcpbeae  Cmapiny  baa 
been  incnrpnrsled  with  •  capital  alack  af  M^aoo.    The  iBearpaaatnn  ara 

.1.  B.  LahiR  and  others. 

SEATTLE,  WA.^H  -Tli.-  ,\nierii-an  Electric  Coiup.my  has  been  incor- 
porated with  a  capital  u(  ti.-j'"!.  The  iiKorpiiraiors  are  G.  A.  Uaitlafl*, 
M.  A.  Preacott  and  J.  »C  Bn*cU. 

MILWAUKEE,  WIS.— The  rtcmlcr  Lifbtinc  Caapanr  baa  been  intw 
poraied  with  a  capiul  atack  «{  $j,a«o.    Tbe  iaearpoiaian  aia  A.  j. 

Meyer  and  others. 

TRURO,  N.  S.  -Tile  .Midland  Eleettic  Conifiaiiy  has  been  incorporaiad 
erilh  a  capital  of  fiao,D<m.  The  directors  axe  W.  F,  Unton.  R.  T.  Cnw 
and  L.  SpcMtr,  ail  ai  Ttura, 

TORONTO.  OXT.  ri«  Liinornic  &  Cold  Uioc*  Telepbonr  Company 
has  been  incorporated  with  a  capital  of  $4I>,000.  The  dimtorl  an  A. 
Caatpbdl,  Detroit,  Mich.;      (',.  Shaw  and  .1,  Moutgoniiry,  TorontOt  Oni. 


I^O/o 

CirmHC  TELEPHOKE  WIRES.— It  waald  appaar  that  the  criadMl 
lav  of  Ohio  fumidwt'  im>  pnMaeilon  to  tdaphone  eompanJ**  aiafaiM 

wilfal  molestinc  or  destroying  of  their  property.  \  circuit  court  ha* 
held  that  the  statute  aiienipiitiK  to  make  such  provision  applies  exclusively 
f<>  "maitnelic  teleuraph  con-t  jri  '  "  .\  later  section  intending  to  c  ue  "he 
lid  liw  was  held  to  be  1  -  tii.  n'  in  such  an  action.  The  queanun  v.i-r'! 
up  in  Ibe  caae  of  the  State  against  Charles  Melota.  who  was  convicted 
ol  nMleatinv  lalaplWila  Wbafc  Tbe  case  was  carried  up  and  the  deaaion 
revanaiL  Ihc  leirv  aawrt  haMinB  that  tb*  dcmorxer  to  tbe  indictmeat 
diaald  bttrc  bam  mutalaad. 

VENTTIATIKG  DYNAMO  ARMATITRES.— A  deci*ion  baa  baaa 
handed  down  by  Judge  Seaman  in  tbe  United  Slatea  Omiit  Caait  «( 
Milwaukee,  Wis ,  in  a  aait  of  the  General  Electric  ConpaBf  icablit 
the  National  V.-r'ilc  r-mr.any.  in  ubicb  the  iom^c1  cliv.Ttri'd  thit  a  na'eitt 
controlling  c  *'    1     '1  if  construction  in  an  cli  r-tii    «f-:iri  i:  it  -a-, 

infringed.  This  feature  refers  lo  a  form  of  ventilating  the  armature, 
which  prevents  an  'jveiti^."tiiiii:  .,f  the  ntaehine,  ia  csorntial  10  its  SLiccessful 
operation,  and  adds  ahowi  jo  pet  cent  10  it*  fiven  capacity.  Tbe  dccisaoa 
«f  Jadfa  Scanan  i*  a  concnrtencc  with  a  aiaaihir  cviniaa  af  Jtidpe 
Thompson  of  tbe  Obia  Diitrlcl  Conrt. 
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LIABILITY  OF  MtTNlClfAL  PLANTS.-Tfce  Supraw  Comtt  •» 
Noftb  Cw«|lM  iu  aflnnd  •  4ceiiiiMi  •g*tn*t  ihc  dty  vf  Ncwbani 
for  BcriiVM*  in  dw  aMMSMBcM  at  iu  cicctrle  li(bi  pluU  rcMihing  n> 
dtt  lew  of  IMc.  The  mtla  polMt  in  (he  d«ri>i*ii  •»  ai  (ollovt:  (i>  Mt. 
LkWk  iSMi  Pk  16I1  C  ta,  I  inrorpnrarinK  the  city  of  Nrwbcrn,  »u 
Iborilitd  Ihc  cantraclini  ar  puf^hcor  «t  an  rUctric  light  (iliiit;  and  I'fiv. 
Lawt  190J,  Si,  e,  41.  amcndmii  the  chartct.  ettabliibcd  the  aatcf  and 
light  camrnittioa  to  0!anj«c  tht  nitcr,  -rxtr  and  rltctiic  light  ayatcni, 
which  commiMion  is  given  rntirr  conitcl  of  "nch  •vs-rnn,  !tnH  •  •  bt 
elected  -:i  tli<-  :r.ii  I  I  provided  for  the  el«ti<  I.  i.'-y-'-.  Hcl'l.  I'.ii!  'tn» 
commimon  i-  -n  '  Sfpaialc  corpcratK-ti,  but  i»  «n  atscecy  tlic  city, 
for  the  oegliKi"'  :  »h>cli  Ihc  city  i»  lublt.  In  10  far  u  a  municipal 
corporation  ia  enKagrd  in  discharging  the  po»ct»  autl  daiiet  iiopoicd  upon 
it  a*  •  GoTcnuncntal  ac<ncy.  il  is  not  liable  tar  brioch  of  dntr  by  Itt 
oflfaMi*.  whok  while  to  acUnc.  aic  aiaiM  «(  Utt  SUM;  bat.  wbta  oeHiig 
in  tht  niBvacm  pcopctty  aacd  for  ikdr  own  brncht  or  profit  or 
iHackHttaw  powart  datiea  «ol«ntaril7  ■•noaicd  for  their  n«n  advan 
t»^,  aniaMpal  eOfparottOM  MTc  Utblc  to  pcrxifi*  injured  by  ticgligence  of 
Ikair  OtfVfltti,  WOll*  «r  agtwa.  <j)  Where  the  chartrr  of  a  city  authoriietl 
It  to  own  and  operate  an  electric  linht  pSant  not  only  to  ill'.tininate  the 
jtreeta,  hut  to  sell  the  power  lo  lU  ciiiietn  for  private  use.  the  operation 
of  thi-  plant  could  be  legatdtd  in  a  purely  pjblic  function,  <.o  ai  to 
render  the  ciiy  tseiiipt  fiom  liabiMy  for  the  negUger.ce  of  1(5  oflwcrs  and 
Ncrvanlt  111  opcratinit  llic  pUni.  <,t  In  an  action  for  deith  by  wronieful  «eU 
an  imtrucliur  thai  miilixttfc  i«  thr  iailurc  10  ol-i-rvr  (or  the  prolacliMI 
ut  amiiber  that  Ut#t«  oi  watt  which  the  ciroiin»:ance»  justly  dfMwrft 
whcrctf  faeh  atiMr  pcrMm  Millers  iniury.  wi'  r. 


Educational, 


CORNtl.t,  UNIVERSITV— The  Tru.ices  oi  (.urnell  University  have 
trc.iiiU  ^^'^fiied  lo  the  Depsnment  <  f  Kleitrii.il  Eiimneering  of  Sibley 
tulliii,:  Ihc  major  p«iriit.n  of  fiaoklin  llall.  now  uccu|HCil  by  tie  Depati- 
raciit  a{  Pkyiica.  The  l*«»r  «l«partiii«w  i>  now  moving  bun  coHMritou* 
quartan  in  iho  new  Rocfaefdlcr  l&li  of  KbyMct  jait  canplatcd.  Tbc  Blee- 
tiieol  BflflBMtiBC  Uepartmaiit  witl  thin  be  tnppUed  «l*i>  »«»  quarter*  for 
«eild«Clit>C  varifltu  line*  of  woife.  Tbc  clrclrical  enKineerin«  laboralory  will 
conlinsia  lO  occupy  a  p.rt  of  the  main  building  of  Sibley  College  as  Frank- 
liB  Hall  Aot»  n<T(  t..ntain  siiflicier.t  llcor  space  to  acconuaodate  atl  of  (be 
apparatus.  Kranklin  lUll.  after  the  remodeling  which  will  be  ncccsury 
this  siimnvr.  will  t.ii;U:ii  l.-irje  de»igtiiig  .ind  lecture  rooms,  a  Dumber 
c(  iinaller  rccil;iiicn  r'>.:iii«  nn.l  oif>t<s,  and  ihc  tilephone  and  rsllway 
!:ihoravirie«.  It  i«  iiiup  iHood  ihai  tlie  net  nmngement  will  1:^  ni.y 
tcmiMHary  at  the  inlarKriiinit  of  the  mnin  ^il.Ky  CoUegi  building  will 
be  an  <ir((llt  necessity  if  the  ;.'e<.ent  rate  <.'i  stnuth  conlmaie^ 


PerJonaL 

M AJ'iK  y.  \.  ll.M'SEN.  director  <if  tlie  SweUiah  C»»al  work,  i*  ia 
till*  ci''in!iy  on  a  1-11551011  f.  r  the  ?wii|i»h  QotrenuBCIIt  lO  Kpswt  OH  Iho 
development  here  of  elccttic  cjnal  towage 

.\IR.  !l.  M.  DAVIS,  manager  of  advciti'ing  department  of  the  SpragM 
F.ltcttic  l.ompany.  .New  York,  is  bvtlt  at  !iis  desk  again  after  an  illnaf* 
oi  about  ten  day*  siilTcring  from  a  severe  attack  of  la  (ripp«. 

MK  \V.  n'.\.  RY.\N.  of  the  liiiuial  Kkctric  Company.  Lyiui.  Mas*., 
iait  xcek  delivered  11  lecture  before  the  Toleri..  SaciMy  of  EBliWB»t»  OH 
the  siiUfn-t  of  electricity  for  illuminating  puiposta  Ond  Iht  •Sect  W  bO 
cl>iain<  I  >y  •l.r  '  ■■        various  colored  lights. 

ilK.  W.VLltK  kUnillNS.  aaaisiaut  to  the  manager  of  ihc  apporOta* 
department  of  the  Western  Elcclric  Co..  «f  Cl»Ca«0,  km  ml|lied  bU 
pusition  with  that  corpofaiiofl,  and  will  caUr  tbc  acniito  ol  lha  WisMr 
Eleetrie  Manufacturinc  Conpaiiy,  ol  St.  Loub,  vtlittm*  lo  the  ■■■» 
(cr  of  that  compMy.  Tbi»  cbanat  will  become  opentbc  M  July  i. 

Mil.  DOUGLASS  BURMETT,  maoacer  of  ibc  ekctofad  dcparlMiit  of 
die  Consolidated  Gm,  Ekctrie  Lipbt  h  Pwar  Co.,  «f  Bottfaaoro.  wh  m 
New  Yorh  loit  wocli,  and  leported  •  larae  and  Mcady  gfowlh  of  binlMi& 
The  city  hm  MIy  iMovcrtd  from  the  itcat  Arc,  mmI  ctectrfeUy  baa  baca 
prondMM  ia  Oc  iMT  deticlapaMnt 

USL  H.  M.  lAORnZEN.  of  ibe  ttle*  dcpartncnt  of  the  lIoIopbnM 
GiOH  Compony,  will  alart  aboat  .Tune  «  on  a  trip  to  the  Pacific  Coast. 
tpCOffillf  S  WiCk  cnch  in  Lo*  Aagelct  and  .<an  Francisco.  He  will  ibesi  go 
to  POcttaad,  OreaOB,  *|wnding  six  weeks  with  the  Poitland  General  Electric 
Company  «a  tone  apccial  illuminatinR  engineering  work;  two  weeks  in 
Sstattle,  and  return  to  New  York  about  the  middle  of  Sepicisbcr.  Mr. 
l.anritzen  ia  OiW  •f  the  aciirc  nwmlw'a  of  the  Illmninadng  Eagiiiecrnic 

Society. 

COMMANDANT  F.  V.  HANSEN,  dirfci.ir  of  the  canal  and  hydro- 
electric  plant  at  Trflllliattixi  I'llln.  Sweden,  and  I.ieut.  HoI-p.  sfe  in 
Ihii  country  on  b.  Ii.ili  1  ■  Swedish  ti  iv.riimciit  i  -  -tiulv  il.  tit;c»l 
|Ki«-r  ^evcloprr-nt  -Aiib  special  reference  to  loiig-diMiti. i.  hjgh  voltage 
V.  k  II  I'.r  Ti.  :ii,ttan  Falls.  They  will  mnkr  special  vimts  to  Khfrai 
Shawingan,  Montreal,  Si.  Anthony's  talU,  Uulutb.  Sanlt  Stft 
Marie  and  oiber  place*,  where  taffo  bydre-elecirJc  pUaia  hove  been  ia. 
Malted  or  are  tmder  eonstraetion.  Oa  tbelf  rclvm  baoM  ■  report  ia  t» 
1*  made. 

MR.  ARTHUR  STRlNGtR  U  the  author  of  "Tke  WlM>TbppcrKi"  • 
■Orel  ibat  has  |aat  been  lamed  by  tittle.  Brown  *  Cow,  •!  Bmob.  The 
beta,  an  electrical  Invcatot,  and  Hie  heroine,  a  heaiMtfial  EflKllih  girl. 


become,  by  lorcc  «i  oireiMMiaiNcs,  aiioeiMed  with  a  nan  wb»  aMeiapla 
by  wire  iappiag  to  beat  a  peoVivaiBi  in  New  York  City.  Tht  vKqft*  of  ihe 
girl  10  npUft  the  aan  aba  totae  and  to  cniricaia  him  and  befaelf'from  evil 
aaaodationa,  mht  ao  eMcitiialBi  Mory.  Th«  oooal  nta  of  telegraph  fic- 
tbm  dealt  with  the  train  diapaubcr  or  way  atailM  openMr,  but  this 
open*  np  a  now  Sold. 

MR.  H.  S.  STEVENS  ban  Uen  elected  to  the  vice-presidency  of  tbn 
Hudson  River  Telepbone  Company,  succeeding  the  late  Mr.  H.  E.  Ilawley, 
This  lias  necessitated  the  following  changes:  Mr.  L.  F.  Gteenleaf  hat 
been  «i>p«inied  general  manager  of  the  Hudson  River  Co.;  Mr.  Stcvent 
retains  Hit-  >ice  pre»i<lency  o(  the  Centn!  N'w  York  Telephone  &  Tele- 
graph to.,  the  Empire  State  Telepholu  i  I  t  1< urapb  Co.,  and  the  New 
York  i  PenrKvlvi!!!-!  Telephone  4  TcJrKiatili  <  o  ,  but  haa  resigned  ak 
gener.Tl  mi;i  i.;'.r  ,1  ih.:  r  cumiMinies;  .\lr  "iV  \\  -  Nicholson  lias  beta 
ai>i>ouiIcd  general  manager  of  tbc  Central  New  Vork  Co.  and  the  Emplro 

Shm  Ok.!  Ur.  E.  B.  Rogcn  bat  ben  appaioMd  fcacnl  nnaiBcr  of  the 
New  York  k  FMoaylvaaia  Ok;  Mr,  SieveiiB'  baad^oaiteta  wfil  ba  at  8yi» 
ciwe^  N.  V. 


Trade  TubticatioiUm 

MACIIINK  T(.10LS.— Catalogue  No.  *i  of  tlie  Nr,>iur.  .\!N:h^:p:  Tool 
U'oikx  is  devoted  to  cold  saw  cutting  off  macbinei.  A  large  portion 
of  the  machiaca  iUuilnted  arc  driven  dtbor  ditMlty  or  Ihivagh  bolllnff 

by  mean*  of  eleclrte  motors. 

AKl  I.AMf  CUT  1>UT  —  The  A.  F.  Haniacck  Com;-!.  -,  (  n-.ic  .,  Ill  . 
baa  iasued  an  illusitalrd  Icadct  devoted  to  iu  autumatic  lamp  cut  out. 

T|ii»  dtvice  it  owuntad  «■  m  mbataatlal  ioanianrs  and  tarvea  to  dote  ilw 
divnit  •iwond  one  lioty  of  a  lerlea  wMIe  It  It  being  WareTod  fee  repair* 
or  adjHotnieM. 

"COPPER  FACTS"  ia  tbe  title  of  a  very  intrmting  parapblrt  iiMied  by 

■Mr.  M.  J.  O'ttmgbMaeyi  )' .  ,to  nro.id  Street.  New  York  City.  It 
bristlta  wHh  data,  a*  n  price,  product-on.  etc.,  :)nd  has  .1  valu.ible  list 
of  copper  producing  companies  with  -li  ;r  cai  '•filiation  and  other  condi- 
tions determining  market  value  or  i^^m  -v.-.k^ 

-MULTII'I.E  Drfll.I.INr.  ATTACH.MI  NT  The  Franci*  Reed  Company, 
4j  Hammond  St.,  Worco^ur.  Mau.,  I  i--  ^'  d  an  illustrated  circular 
dealing  with  a  multiple  drilling  aitachmeni  wbicii  is  applicable  to  any  drill- 
ing niiichine  » itbo.it  special  fixtures.  The  attachment  is  designed  fur  use 
in  any  caic  where  two  or  isiore  bolea  are  to  be  drilled  in  constant  rela- 
lion  to  each  Mbct. 

BUCKEYE  ELECTRIC  COMVAKY.  g(  OeveUnd.  U..  haa  naucd  a 
pcetly  {elder  eniltled  "Slde%bie  on  Ibe  Buckeye,"  )U«itratii«  o  central 
atation.  a  ttoUey  etr.  and  a  anmnicr  reaOrt,  alt  otbg  Buckqa  laaqit  to 
advantage.  There  ore  views  also  of  a  hotel  rcalaarant,  a  ikcaire  tign,  n 
Mote,  and  a  tBh  adll  all  e<riaity  well  illnnnnated  with  the  aiae  bread 
of  lamp  made  for  each  tpccifie  piirpoae. 

THE  CENTRAL  LABORATORY  SUPPLY  COMPANY,  Lafayette, 
Ind.,  han  imued  tbe  foUowing  buliettna,  which  sirill  be  malted  upon  re- 
quest to  thasr  intercated:  No.  108.  Model*  for  illuitratlag  armaltire  wind- 
ings. No.  110.  I'byrical  apixaratus  for  experiments  in  beat.  No,  III. 
Electric  tachometers.  The  company  has  received  ordeis  for  a  large  iskuabcff 
of  unall  alternators,  tuigiag  in  output  from  I  to  15  k». 

THE  CENTRAL  ELECTRIC  COMPANY  of  Chicago,  general  Wcitcm 

agents  for  Dcltabe<toii  magnet  wire,  i*  aeadinv  Out  lilcrature  descriptive 
of  the  good  qualities  of  tbi«  arire  aitd  its  odaplabiKty  to  oac  on  the  fteU 

and  arni^t'i^**  cc'-.!s  'i  milway  motors  and  on  arc  Ismp  coils.  It  is  an 
asbestjf  tjv'.rr.:  «  i  .iiid  proof  is  cubmiited  that  it  will  withstand 
tbe  highest  ttrmpcratuir  %.iihout  tiK  leaat  iJtjktry  to  the  insulatton-  Pricca 
and  samples  will  be  sent  on  reqiMol  by  tho  Central  Electric  Caiiipany, 

264-a7o  Fifth  Ave.,  Chicago. 

"KINKOR.^." — Note  has  been  made  in  thcae  page*  uf  tbe  indtlKrial 
"Model  City."  Kinkoia.  that  ii  betng  built  by  tbe  John  A.  iCocbting** 
Staa  C!o.  to  honae  ihe  emiployeea  of  their  iw  factoiica  in  New  Jcncy.  A 
fall  dcterfpilva  attleic  en  tbc  tahject  haa  now  been  tepiinled  hr  tbe  ira 
ftoia  the  peae*  «f  |be  Nm  York  Htnli,  The  pMitot  btp  aotr  bean  Wrljr 
well  caeipleted  nnder  the  direction  of  Mr.  C.  O.  RocbllaK,  wka  baa  Mde 
no  alteapt  to  creala  an  ideal,  ocmi-chariiaUc  town,  hat  hai  aDogbt  Bcialr 
to  provide  good  hooica  ibr  the  wa  on  a  attUtariu  hat  not  an  aRwiltHn 

«GREEK  PLAMIMC  MILL  EXHAUSTKRS"  it  ihe  title  «t  a  baehlei 
itawed  hy  the  C««en  Ftid  Eeonomiaer  Co^,  tt  Mattcmeoa,  N.  Y..  dHcrih- 
ing  a  new  type  of  fan  or  exhanetcr  for  hondKiig  thavlagg,  bark,  wool, 

hair,  saw  dust  and  other  finely  divided  substances.  Tbe  novel  feature 
of  the  new  exhauster  is  the  fan  or  blast  wheel,  w'h'~'  intlead  of  having 
floats  or  poddlea  mounted  u|ion  spokev  consist*  a  aolid  sheet  iron 
cone  with  lloats  mounted  upon  its  convex  side.  There  are  no  corner* 
or  crevices  in  which  Abroii*  ntaterials  can  eatd*  or  dog  and  the  eene 
also  serves  M  iRvert  the  cMering  column  of  air  and  adialet  tovrarda  (he 
discharge. 

MOTOR  S  l  .\in  K«S.  The  Ward  I.ecnard  Electric  C^in;)n:iy.  01  Hn  n»- 
ville,  N.  v.,  has  issued  a  catalogue.  No.  19,063,  covering  Ward  l-eonard 
motor  starters  e<]uipped  with  "'tight  caving  enclooniij  nil  current-carrying 
parts."  These  motor  starters  were  deiigned  to  fiiifiU  tbe  reqtiiremcnia 
of  the  National  Elrctiic  Code,  which  reads  that  "all  starting  rbcoaun 
and  auto  liatteis,  uale»  cqitijtpcd  with  tight  catinga  cnehxing  all  current* 
einyhas  patu,  ihould  be  trotted  «ho«l  the  aiaw  at  haiCe  swMdMK  and  In 
all  «e^  duaty  «r  liniy  griaoet,  tMoM  be  enelaied  in  waMr-lighl,  fio- 
litoof  eabbclt.''  Thi>  cotalogwe  1*  oempleie  with  dlagramt  of  eooace- 
tioni,  de. 
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lirard  by  (lie  Qakolt  Miehliw  Company,  Mudiaaa.  WU..  thon  Iwu  nc>' 
fenm  i|f  moior  drives  for  nwbrar  loel*.  In  one  of  tknc  tb<  Hiotor  ii 
ntnunlptS  (Ifrwfly  en  llic  f-Klend^d  baae  of  i  borii&ntal  borinj  inil  drilling 
•i&cllinr.  the  armatiirf  j.haft  cjumdlng  into  thf  b*<i  tinder  thf  htidltock 
«k«TC  li  ii  coDimtcd  to  tbc  ipiadle  (car  ilnvoili  a  ailort  ckain.  In  ih« 
«MMr  •  s-lv  direcMwnat  mwtir,  wHk  »  ipMd  Ma»  bum  4M  M  IiiIw 
Kf^m.  b  naunlcd  oa  ihc  hed  ef  ■  We  latt*  vuuaui  dmngh  ■ 
•Qeot  dmin.  tlots  b«in(  cored  In  Ih*  b«d  to  allow  tb«  chaw  le  paa*  through. 
A  K-hp  constant  »pe«d  motor  ii  aoed  for  operating  tlie  tarrct  faait-nkovinc 
4(*ie«i  Mid  alto  for  operattaHl  •■  oU  fvmp  wMfc  wbkll  iIm  iaikt  ii  fuad. 


/f§»»s  of  the  Tradt. 

t(  K  I'YNAMO  AND  MOTOR  WORKS —Tb«  1.M»l«»rw  .if  tht  Rck 
Drnanio  &  Motor  Worlia,  BeHernie,  M.       haa  incrcaacd  ••  nuch  rcscntly 


THE  WESTERN  KUSCTKIC  COMPANY,  New  York,  ha*  oiovcd  iti 
downtown  atorc  fran  IJ  TblBMt  Street,  to  17  Murray  Strert,  where  it 

ba«  tr>mTiodlou»  itaartrm  more  centrally  kie*«cil  fnr  rtir  rcfiil  tridc 
M«nAgf-r   Robert  Fxtwards.  Jr.,  lepwl*  bustneas  as  cxceedinirly  roo.J 

OUMtN  ENGINE  WORKS.— The  Ohnen  Eaci»«  W.nk..  San  1  f»a- 
daco.  were  among  the  sufferers  by  the  recent  carthquakr  ami  lirr  and  the 
plant  was  almost  entirely  d««lroy«d.    They  an  now  M^ablisbmf  them- 

■dtwi  al  mb  and  Ulak  SitbW»  «a4  vWM  la  gM  la  (awwa  taniauiint 
aaWaBniB  af  dl  Unda  at  dM  addNM. 

KEVSTOWE  INSTRirMENTS-— The  Keyilone  Electrical  In«iTumirnt 
Company,  ol  Pbilaxlclphia.  will  have  an  exhibit  at  Younx's  Hoi<:I  dtinit£ 
<bc  convention  "f  the  V;it!anxl  Electric  Ufht  Asaoclatioo.  Tbe  exhibit 
will  he  in  r.i.  mi  J  J-  3:1  I  J 17  ind  will  tnciade  flaw  aMdda  al  laiHMiafBll 

of  iBt."rr?f         till    <(nltal   nation  niansuer. 

THK  GOLI  ^IDWAGF.  nVTlKUV  COMPANY  wa»  anif-,i:|  tlioif 
wiM>  suffered  a  loss  at  San  Francisco,  the  Croaaley  Bnilfhnf  in  which  it 
latriJig  boen  daatroycd  kgr  fN^  It  lua>  liawaaw,  opcaad  Mb* 
at  iTo'  Cearir  Stiatt.  Saa  WnmSm*,  ta  ^MA  addrt«  all 
iM  Ma  la*  P>Milm  aBw  *mN  ka  ml 
THE  HOLOPRANK  GLASS  COMPANY,  aa7  Fahoa  Snafl,  Maw 
York,  report*  very  large  sales  on  its  new  Tagoda  Reflecting  Arc."  Owitf 
to  Ihc  us*  of  ordiniry,  standard,  imall-ianlt  IncaadeaceiM  lamps  in  coaaCB' 
tktft  '''i^  11^'',  d.-n'iT*  and  jDhfeeri  in  all  parts  of  the  country  are 

placiag  thevr  in  anJ  irlUnir  thnn  lor  all  kimia  uf  places,  large  and 

aaaik.  Iht  acicntibc  accuracy  of  refleclinc  prisma  is  combined  with  the 
arlialic  altogeihrr  tnaldnc  ■  laait  dicltal  aod  gltailm  looUnc  fixture. 

CM  YOUNG'S  PIRR^AIfrcd  F.  Maarc,  Iha  wclMmowa  ■aaafactarcr 
4lC  I— llMid  win,  baa  aecncd  a  lacallM  oaUicrfarfertheM,  S.UA. 
Caawcutiaa.  Hb  imtrtalf  wm  be  {■  ckarge  of  kli  rfila  waraagaMlft. 
Wm.  W,  Pawling-  This  faousc  is  one  of  the  oldest,  if  not  tbc  oldest, 
■aaufacturrr  of  covered  wire  rhtaUIishr>1  Id  iht^  rouiitry.  and  the  quality 
of  its  R^.H.  psrficttlar^r  itit  magnrt  wire,  baa  kcca  lofic  and  iavorsWir 
kaown.   I:     |ir<-i>^rrU  t>^  atippiy  all  cUur«  of  aaiBat  wiia,  wtaibaffrtal 

win,  feeder  esbirs,  robber  corered  wire.  etc. 

BECK  ARC  LAMP.— Mr.  Itaato  |.  Aaukidwi.  patgtdiM  ai  Iba  M( 
PliariBB  Uiaip.  Coaipany.  jd  W.  islk  Stmt.  Ilnr  Varfc,  baa  fail  nttiraad 

froan  abroad,  m-facic  be  investigated  the  flamtnx  art  artuatlan  and  also 
itttdied  the  matitifucture  of  tbe  Beck  lamp  at  ilir  iai-tory  of  the  German 
B^lc  C'lanira-iv  at  Frr.nlcfort,  Crrrrany.  The  llrck  riauiinn  Ijm;)  Tom- 
^ny  h-*y  b'  LTii.l  ti.  ir.A'Ltjt;u-tiirr-  Ihr  Urt;lt  Uniji  at  ill  new  iactury,  5^ 
West  fjth  Street.  N>w  York,  bat  at  present  ia  bliiag  or'V'v  it<.i-i  un^M^rt 
atock.    Agencies  are  now  being  placed  tkronghoat  tbe  country 

A.V  "INDI^STRUCTIDLE"  FLAT  IRON.~It  is  probable  that  many  odd 
ilttifleal  laddaaia  wOl  ecM  la  Ugbt  a»  nayaaa  It  tmit  ia  aaewHiiwiiaK 
1b«  city  of  San  Prandiah  A*  l«a  baca  ■wHgwtd  la  tbiia  ealiitafia, 
Ike  warehouac  uf  the  San  Francisco  oSce  of  the  General  Electric  Com- 
pany was  completely  dcitroyed  by  the  earthquake  and  tre.  Tbc  apparatus 
Inclirtlr."!  a  atocit  of  (he  r^^n*^£^i«y's  h'*at'iric  drviciris.  Recently  in  eleaninf 
t*I>  llir-  r  jini..  Ihc  wor'fcnien  foLnd  .1  fl.it  iion,  with  i:-.  w  M-ilr-j..  ^  irt-, 
burned  away.  Un  testinc.  it  was  found  that  the  ricctrical  element  was 
arin  as  good  ta  new.  Thb  icon  baa  boea  aluilhid  as  todettroctiUe. 
aad  ibc  tWitatMt  will  prabakly  aetMr  be  baHcr  fcaoot  fkm  m  the  prcacnt 


MOTOBS  FOR  SAN  PRAMClSCa-^Tba  Cncfecr-Wheclcr  Oinifaiir, 

of  Ampere,  N.  J.,  shipped  recently  to  San  Franciscb  s  csilL^ad  uf  its 
celebrated  form  L  tnoiors,  rsntittK  in  outputs  from  '4  to  3  hp,  10  be 
ti^ei^l  tr  the  rehitiMing  of  San  I'nnciwo.  Thru**  t^intnt  s  are  being  sold 
Iriir   lit  cui-i:ijr>'»  temporary  •A'^K.r  jt  Brrjiu-«^y.  by  Mr.  H.  C 

Baker.  CrDcker-Wheeler  manager  in  the  San  FranctKO  territory,  who 
Si««a  bi*  peritnil  aMtatiea  to  all  propoiiiiaM.  Tttt  tiuiBjiaay  ii  aaw 
btiUdinc  at  its  plant  at  Ampere,  N.  J.,  Ihc  fwirtb  ar  laM  at  (ba  4,qca- 
kw  siternaiora  ordered  by  the  CaUfOfala  Oil  tt  Thtltit  CttpaMtaa. 
Three  of  these  inacbinri  intinllrd  in  tbc  iaburb  •(  SaB  Prancnce  aur- 
eeasfully  weathered  the  reeeat  diiisler. 

ALBERT  &  J.  M.  ANDERSON  MANUFACTt'RI.VC  COUl'.U\V,  llo«- 

iaa,  hM  lacantljr  nadt  Mwctal  cbmn  lad  addMaM  la  Ma  Hat  a<  wa- 

dca.    ta  additlan  l«  tt*  tw«  bmcb  «dw««,  ifbieb  an  laeakd  ia  New 

York  and  (.liieAico.  the  following  it  a  list  uf  its  agencies  at  prcteM: 
Boston,  Maaa.,  I'ettingell-Andrews  Company;  llaltimore,  Md.,  Universal 
Kattvtay  Supply  Co.;  rVnv^^r.  Tol,,  F  %f  Mr-.-i^pr;  Nr-n-  Orl,-ana,  La., 
J.  n.  .\ihhy;  San  Krandac.  i  .il  .  i:.:.!f  i  Sr  .  ili  t  1  .  St.  !j:.iua.  Mo,, 
T.  C.  U'liitc;  Tolmlo,  O.,  W.  C.  Nagel  Klcdric  Cc;  lo.unw,  Uoi,,  H.  J. 
Snrtca;  Landon,  bg..  ftabcrt  W.  BlicfcwaU  *  Co.,  Ltd.,  Paris,  FrsiKic 
L'Indttftrle  Tnlcmiflaailc.  Tbe  Aadctiea  Ci.  ia  &llinc  many  large  order* 
for  Aetna  insulating  materia]  wUtb  la  bctag  dblfpad  to  all  pifta  af  ibi 
eivlliied  world.    The  awlldilMard  department  la  very  bmy  aad  ft 

are  quite  as  cxtenaive. 


AMERICAN  INSTRUMENT  COMPAinr.— One  ef  H 
cabibita  at  AtfaMk  Qijr  fai  caaiMtltea  wMi  Ibe  N.  E.  L.  A  Conaamiaii  wIH 
be  and«  bp  tbe  Aaieriem  Tnalmmrat  CMUpaajr.    For  Maw  awndw  pill 

this  rtnnpany  has  been  djuipping  a  factory  at  Nei»»rli,  N.  J.,  and  the  Srat 
inatruincitts  shown  anywhere  will  be  those  displayed  at  Atlantic  City. 
Thoae  who  go  to  Atlantic  City  will  have  ever-.-  1  prirtuoity  tn  mate 
thorough  inspection  of  the  detsila  of  deaign  and  Li^-i-'r'iciiijn  1  '\ 
hibit  will  include  direct  cturcat  vollowtara  and  ammeters  of  switch- 
board aad  ponaUc  tppti,  tapctbar  witb  iaiiraMaat  patti  naawnaiad  aad 
•  nunt  inpottaat  line  af  aanaelcr  ibtmla  af  acw  dtiiin.  Mr.  A.  f>. 
Batacbc.  chief  engineer  of  the  company,  will  batM  pftiaaal  cbaavt  af  ibi 
cxMbit  and  arill  he  assisted  by  Mr,  Janet  Q.  Blddlt^  prciMant,  and  Mr. 
T.  G.  S<tJtas,  New  York  representative. 

WAGNER  ELECIRIC  MAXLFACTURING  COMPANY.-The  loalm- 
atcnt  DipirMK  af  tbe  Waftier  Etectria  Maaafbcmtla«  Caawanr  «f  St 
tMiM.  taefica  awhcbboerd  ballden  and  cantraiiHa  aad  cnilial  na- 
tion men  to  call  at  its  booth,  meat  .liale  i>f  Yoaa^'i  Pier  darinf  tbe  At- 
lantic City  cfinveniton,  and  examine  the  line  of  awHcbboard  aad  tceiinf 
insitunicnta  made  by  the  WiKstn   rt,.tt:,-  M(g.  Co.    Two  instruments  of 

particular   interest    to   centt.i!    vl.r  .  u    ni,in,i,;:T^    in     t^i^    im-.»    <  i;inVn  alion 

voltaae  aud  frequsnciy  indiealor,  and  the  new  lamp  testing  vali-w-attineter. 
Tliii  tatter  wiatnnncwt  ia  naad  with  inat  tncceit  hp  the  CMaplalat  depart- 
mant  md  dw  acw  btMlacif  dtpartateat  of  eeitlrit  Matiaiii,   A  aavelty  in 

the  way  of  exhibiting  transformers  a'.so  will  he  fmind  al  the  btMtll.  The 
Wagner  Company  has  taken  a  standard  iranffonner  and  cot  away  part 
of  the  case  so  that  the  coils  and  sheel  it'  n  iiL:iy  l'<-  plainly  seen.  Thia 

is  a  very  good  method  of  showing  y,:.:\  II.    tl  1    victual  construciin^ 

and  even  the  non-tecknical  visitors  to  this  convention  will  not  b«  slow  |i 
aeail  ihemielraa  af  Iba  apporMaltp  at  taciai  "baw  U  U  BHdc." 

TUE  COULD  STOilAGE  BATtEKT  COMFAHT.  «(  Maw  Yark  bM 
recently  orgtiniMd  ■  HMclal  tiltpbaaa  battery  dapailaieal  la  tMk  atttr 

its  rapidly  increasing  buainesa  in  storage  batteries  for  telephone  servi<e. 
.\  corps  of  eKpericiiced  cnginvrra  have  bcin  micagcd  to  dev<ne  their  entire 
lime  to  this  application  of  the  battery.  It  was  ovt-r  three  years  ago  that 
one  of  the  inofct  impiit-.rr  'rleph^ine  companies  in  tins  country  placed 
(heir  first  order  lur  Gould  battery  aa  a  trial  installation,  which  was  aub> 

raqaeaHy  Mlawcd  bp  atdera  ffr  tbi  iballir  eqtrtyatent  af  ihi  addklaad 
(Mbincet.  The  GauM  plait  bta  a  larfe  eantaei  wnface  (or  active  naterlil 

which  is  developed  out  of  the  lead  of  the  blank  ilvelf  by  "spintiina"  tbe 
surface  of  the  blank  into  numerous  thin  ribs.  Only  chemically  pure 
rolled  lead  ia  employed,  the  grcsl  dentity  and  uttiforroilv  .»f  which  art 
prominent  factors  in  aecuring  hi^h  economy  and  long  !  tV  i  <,ucce«s 
of  the  storage  battery  in  replacing  gravity  and  other  forms  of  primary 
cells  in  ibe  modern  telephone  cxchanice  has  been  due  to  three  factor^: 
PiT«,  die  leta  space  occupied^  second,  less  can  aod  attendance  te<tuircd 
and  iblid,  eenaidnable  ia«ta(i  In  Ibe  aait  at  asiinleaaace. 


DIRECTORY  OF  ELECTRICAL  ASSOCU 
ATIONS.  SOCIETIES,  ETC. 

Aiiaieur  Cuwta^naMaiRK  Annonrwil.    BiitaliiTa  Dr,  C  S. 


r.  Si.  V. 
CalaaAna.  Obby 


AMsaica*  Rt-tcriocBBiiictii.  Saciarr.  SatuMaj.  8b  8.  Sadflir,  i»  S. 
■oth  St .  rtllsdelpbia.    Heat  BWttbti.  Maw  Yatb  Cby,  SepliBmlher  or 

Oct'iVr,  1906 

AusaicAs  1■.^^1TL^I  or  ELtCTaicAL  EnaiaiiM.  Secretary,  Ralph  W. 
Pope.  95  Lilierty  St..  New  Votk,  MceUaaf,  tbnilb  Friday  al  each  aiaalb. 

Aiiaaiux  Railway.  MbCMWICM  A  CuwnWH 
Wahar  Mawcr.  ta  Woodward  Aacau*,  Dctialt.  Mkb. 

AntaieiM  SocitTT  or  MtnattKaL  EKotmcaea  Seerrtsry,  I'.  R.  Huiton. 
IS  Wr^t  jist  Sl„  N'w  YorV 


AuaaiCAH  iiociitv  or  MuxicirAL  iMraovassMTs. 
mm.  Htmiciptl  Bnildiiw,  BrooUya,  M.  V. 
Ala,  OcL  a'l.  ipod. 


Sectetaty.  G.  W.  Till- 


AutatCAM  Sister  A  iBiBBUBBaa  Rmlwai  . 

Swenson.  60  Wnll  St,,  Maw  Va*. 

Oct.  15-20.  1906 

A»f 'tiAiioi  '  ;  1 , 1  1  u  I  s  ,  r  1 -i -,  I  (iMi  srtiits.    Secretary,  Gem,  B. 

Sicison.  Xcw  Ucdlord.  Mass.    Next  meeting.  SeptetHher,  1906. 

AatoeiarioH  «*  IUilwat  TuMaara  SvNBimtaaaBTs.  Secretary.  P. 
W.  Drew.  Milwaukee,  Wia.    Kesit  meeting,  Denver.  Col..  Tunc  11  and 

lATioM  ur  KLtLTStc  I.luHii3ir.  K3<r,tNris(  t-.f  Nf.w  F.mclasp.  Secre 
tarv.  C.  R.  I!ri.v.\n,  jih  Atljntic  .^vf  ,  M.  -ton.  JIass.  .Annual  meeting,  held 
m  (t"':  :it  on  tliiril  Wednesday  ii  1.:. 

CauruaMA  1  .\:.n(  xm.i  r  Tclei'ik^kc  AssuciAtton.  Secrei.iiy,  P.  T- 
WMHlcr.  SiieiKer.  Cal. 

CaMaatAP  EltcraJCAL  AsauciAXlOH.    SecTelary,  C.  II,  Mortimer,  Toronto. 

Ont,   Xoii  wetiins,  Miiaia  Falta.  Ont.,  tpad, 
CoLoaago  Eticnie  Ltam,  Fawga  A  RaiLway  Anociaruni,  SctrcliiT. 

Cecriie  II.  Tti'p,  Colorada  Sprfawi.  C»I. 

CiKM.-tu-iT  Si^ra  SrexcT  Railway  Ai-'fciAiiow.     Secretary.  E,  W. 

nn.U.  ;i.-.:t    (  i.tii;,    Anr.ual  meeting  In  November,  1906. 

luN'jiNK  iii.iLtiiai  A«v.cr*t ii^K  *>t  tm  Uaifta 

i.yl<,  j«  CoiiUnill  St..  New  York. 


JCVL  2,  1906. 
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Elictuc  Clu»  or  Ciik tiju.».    S«rft»ry,  Geo.  L.  Cr<i»hy.  ^chnfirid 

EucrajCU.  Coktiactou'  Aliocutiux  or  Xcw  Yoiik  State.  Srcrciary. 
J«kK  P.  Faiii^  77  WaMr  St..  OMlnn«.  N.  Y,  Mot  nMiii«,  SynoMk 

Eunue  ComtACWM'  AnMurioir  or  Staib  or  Munovai.  Seen 
■nr.  ChM.  1.  Somr.  laio  FIm  St.  St  huit.  Mo. 

Eucnicia  SjwHiiwrt  AaweiMMV.  SwwtitrTrinittr.  Oca.  U> 
Lridt,  «•>  MoaadlMdi  Btack.  Oilci«o.    N«M  awwil  mtttlim,  Cb>«*ge, 

/armrjf.  1907. 

Flcctiical  Tkadu  AisociAiioK  or  Cuicaou.  Secretary,  Frederic  1'. 
Voic,  Marqueue  Building  Chicago.    Next  meeting,  Chicago,  Nov.  1, 

Elictucai.  TaADii  AsiociAtiox  or  PiiiuAsr:  riiiA.  Secretary,  E.  A. 
Sjtnmn,  &ia  Urrxel  Building,  Pbiladriphia.  Pa.  Meeung*  second  and 
fourth  Thuradaya  each  monih. 

KucTiiCAL  TkAsu  AttociAiiox  u>  Caxao*.  Secretar?,  Wm,  R.  SiaTeley, 
Royal  inturMM*  BiilMiiic,  MMtMil,  Cia.   Ntst  mmd  ■trrtini.  JtiiMfjr 

EtBcniCM.  Tbmw  AiMCMTig«  or  FiMine  Comt.  Saenluy,  Al* 
Im  M.  EUm,  Omm  SvNcMt  Baildia^  Bu  FiMdieoii  CiL  Monthly 
■Bcihai,  Sm  FiMrtw8>  fini  TtMniv  tt  mk  mmOt. 

EtacniicAt  Hum  Soasrr  or  Nnr  Ymx  Olcoakcr  Nadtmal  ElectHeal 

Tradca  Aaaoclation).  Setretary.  Frani  NeiUon,  80  Wall  Street,  Xew  York. 
Board  o(  Directors  meets  fecvnd  t'riday  of  each  month. 

Kmriai  Statk  G*»  a*o  ti-tCTaiCAL  AnaociAriox.  Srcretary,  T.  R.  BcaJ, 
f unghkeepsie,  N.  Y.    Annual  meeting,  October,  1906. 

jLLiKoia  St*t«  KticTiiCAi.  Amoci ATioH.  Sectcury,  H.  E.  Chubbuek, 
U  Salle,  III. 

In  >'>.<i<iAii.«a  ExciMicuHc  ;m«mtt.  ScercUrjr,  Ur.  Artbnr  U.  Ejliol, 
4  Piace,  N«w  y«rk.  MmHiiis  ia  Ittw  Yark  mm4  triiMj  •( 

cacL  munth. 

IxDirtNDtKT  TtLsrHoME  .\<aociATioii  09  SovsHiM  ImiAiA,  SccfMwy, 

E.  W.  I.At3dgrebe,  Uuntingfaurg,  lod. 

Iii»uii«  EuwTM«  lUiuwAV  AJMCMfioN.  Stottarf,  f.  K.  WWMk  tadi' 
•malwi  Iwl.  UODtklr  BNcilaiii,  tccaad  Ttandar  vt  caA  mmA. 

lunaiTHiiMMfc  Amb«mioii  «p  KmricaML  EuwraieuKa.  SaerctHy, 
pymk  P.  Paadr,  GocBiatt  N.  Y,  Naal  aiNltaig,  Naw  Hawa.  Coaa..  Aa^ 

iCr-tS,  1906, 

Iowa  .srauT  Ml*  iMtaamaMT  AwtcutMii.  Stmt  My,  L.  D« 

Dubuque,  Ig, 

Iowa  EucniBM.  AMociMwir.    Swotttn  Cwifa  S.  Canan. 

City.  la. 

Iowa  Tblbpiickx  .\HoctATiOK.    S«retary,  C,  C.  Deering,  ISoone,  b. 
Kaxxa*  Gas,  Watm  A  KlictMC  iMIlt  AlgeCMTIM,  ScOcUry.  jamei 
t>.  NicbolBon.  Newton,  Kan.    Naat  BCCtins,  Lnmoec,  Xia..  Oct.,  i9o«. 

KiMTucKT  iKammnKT  Taumoifi  Aiao<i«ii»R.  aiwttwj,  Jtaiw 
Maret,  MmiBl  VaraM,  Mj.  BagiOu  aKatiac,  weaad  Taeadqr  ia  OcHbw 

each  year. 

Maimi  Stbut  Railway  Aaaocunoa.  Stcimaty,  E.  A.  NavHaat  4^1 
CoogttM  St.,  I'ortUuid,  Me. 

STMbr  JUnWAV  AfiactA>U>M.  Secretary.  ChailM  S. 
Chrb;  70  XiXbif  Sl.  Boaionw  Mat*.  Matt*  Momd  Wcdncadij  af  «ach 
nsBlfe.  aaegyl  July  aad  A«|aat. 

HionoAM  Xiaenic  AMaaaneii.  Scctatary,  A.  C  Matalian,  Foit 
Buraa,  MJck.  N«xl  laaatiaf.  OeL  i<.  igefi, 

laamamBT  TUaaaoaa  AnoeuaNN.  SmtUMf,  Jtmm  F. 


N«naiuL  AaM,  Pix  h  Bbaci 
Madiaon.  Ind. 


MKf  AaloCUttM'  S«c(Ct*fr<  J'  Mifwi. 


Natiokai.  Electkical  1  hades  .Vssuciatio!!  ^ri.irijry.  1  ltd  I'.  V'oae, 
134}  Xlarijuelte  building.  Citicaga.    .Next  ud  MiK    }  r--u-  u.  i»o*. 

Natiohai.  Electeical  CoNraACTocc'  Auociaiiom  ur  the  Uxitib  Statu 
SacKlarr.  W.  11.  Moriom  94  G(iMtca  Stieet,  Utka.  M.  Y.  Nan  aiaifr 
iaft  Cfavalaad,  O.,  July  it,  1906. 

NATioMAb-latiaaTAis  Tauraaaa  A«MCUtWH.  awitfj,  A.  I»  Tetai. 
NaihvHI*.  Taaa.  Next  aiattiai,  Oitcaia.  Jaaa  a(»  ay  aad  al,  naC 

NATiuiio,  EucTKic  Lt«BT  AnociATttm.  Saetalary,  W.  C  U  Egll% 
PUladslpbia,  Pa.  TwcnlyHiiBa  Caavaatlea.  Atlaotk  Citr>  N.  J.>  Jaaa 
5S,  1906. 

Kkw  Enci^ANP  Elkcteical  Teadi*  AagecuTieM.  Stciclaiy,  Altaa  F. 

Topper.  $4  State  St.,  Boston.  Maaa. 

Nevs  E.solaku  StEirr  UAiLWAy  Cuia.  Sf.n-t.iry.  j.bn  J.  tMtt,  M 
Pearl  St.,  Iloitun.  Maw.    Meirti  ]«t  Thursday  of  each  BMXidi. 

.\ew  Yoek  I^lectmgm.  SociBTT.  Sacnlary.  O,  H.  Ony,  114  Tliiilj 
Street,  New  York. 

New  Yoek  Stats  iMDcriXKEiiT  Teixfuome  .\S9ociATt0M.  Secretary,  T. 
S.  Lane,  ij6  EtUeMt  Sqowe,  UuSalo,  >>.  \'.  Next  meeting,  tUnira,  N.  Y., 
Jaa«b  i^od. 

Noarawiifaaa  Euctmcm.  AiMci*tiMr.  8««iiBry,  Si  C  Adaui 
«M>.  Wit. 

Ottw  ELicTBic  LiBXT  AiiacMnoa.  Sagrdary,  D.  L.  Gaddll. 
vill«,  O,    Ntxi  aMciiatt  Ftttla-Biy  ItlaaA  A«f.  at^j,  ifad. 
Oaift  ImcrcaiKiiT  TuarHONB  AaaacMtwR.   Secrdary,  Sal^  BcaMt, 

Portsmcuih.  '). 

Ouio  Snc  irtr  or  Mr.ciiAxicAL.  KurcTEiCat.  Ma  SisHt  Enotirttaa,  Sec- 
retary, F.  \V.  IJultar-l.  i'lpv  'an-l,  n 

Ohio  Siarrr  R«ii. "■.>•.   .\.^  m>ti  ■,.    S,  :ti,i:v   ijini    i.riiir.  ,\kr  =  n.  (). 

O1.0  T'Mf  TiLtGEArHEEs  AXu  HisioMCAL  AssociATioK.  SccTCtary,  John 
ttri-it  1  I'roadway,  Sew  YmJc  Ncst  acaliag,  WaAiaglaa»  C.  OeL 
9,  lu  aii'l  :i,  1906. 

Pacific  Cuait  Electeical  Teamsmimios  Aesociatioh.  Secretary,  Siai- 
ucl  Vi.  Ue^^.  r-r^rrLTn*!.  Ore     Sf%r  annuj*^  rnf«rtinir,  June  19,  1906. 

f'isssv;\»MA  ;.r»;i  Jvr  i  hrMiiM  Ti  ih  iu.m  .A.taociATtoM.  S>CMl|tyt 
U.  b..  Bradley,  ijj  Souib  :]econd  Siieet.  i'buadcl|>liia.  Pa. 

PaaaiviwjtaM  StAta  Stb8bt  Bailwa*  AwKunea.  Sacialaiy.  Cbaitea' 
M.  Saath.  Ubaaen,  Pa. 

Pice's  Peae  PoLyTiciiNic  Society,  Secretary,  E.  A.  Sawyer.  Colorado 
Springs.  Col.    Meetings  second  Saturday  o(  each  month. 

SofTii  Dakota  TEitriioxE  .^saociAtioN.  Secretary,  H.  B.  Hartwell. 
Irene,  S.  D. 

SfM' ( -f u  r^T^RK  Ff  rrTti: c r;^^  ,\»<>ciAttux.  Secretary,  £.  B. 
McKini-:?.  lex. 

Smtti  i(v:LWA«  AccoLNiANiit  AssuvIAiiOK  or  .America.  Secretary,  K. 
M.  White,  llox  345,  Hartford,  Conn. 

Stecct  Kailway  AsiociATiosf  or  the  Siatc  or  New  York.  Secretary. 
C  B.  Faircbild.  jr.,  114  Ltbeny  St.,  New  York. 

Umieawafms'  Xatiohal  Eucteic  .\s9ociatiom.  S«<r«iary  ElaetriMI 
0»«nniitiec,  C    M.  GoJ  iird.  ss   i<i'by  Street,  Doaton,  Masa. 

Veehoxt  AMD  .Sew  HAUraHiEE  IxBxriiiDEXT  TiucritONK  AsaociAnUt. 
Secreury,  O.  W.  fiuaaell,  St  JalMMbttiy,  Vt.  Kaitt  aw«M«r,  Jaly  ta  aad 
II,  1 906. 

\'i:emont  Electeical  Aesociatiom.  Seerttary,  C  C.  Wclla,  Middlebury 
Electric  Light  Company,  Middlebury,  Vt.  Next  meeting.  St.  Johna- 
boty,  Vt,,  September.  19.  '. 

WrsTEa.x  Society  or  Exoixacai,  Electrical  Section,  formerly  Uiicaco 
Electrical  Association.  Secretary,  J.  tl.  Warder,  lyjy  Monadnock  Block. 
Chicago.  Regular  mcetincs,  firal  W«<ioesd»y  of  eaek  montb,  except  Jan. 
nary.  July  aad  Aaguit,  Aaatial  audlag  Srtt  Tueaday  after  Jaa.  1,  aadi 
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CMTEI)  ST.VIES  PATENTS  ISSUED  MAY  jj.  i9o<i 

(Comtnctcd  by  Kinenbaum  &  Stockhridge.  Pat.  Attys.,  140  NaSMu  Sl.  N.  V.] 

lAOtm.  ELECTRIC  TEt.EGRAPUY;  laidor  Kitiec,  Philadelphia,  Va. 
ApOu  filed  June  lu,  190s.  The  aBpul»es  fr.^m  the  cable  are  received 
ia  A  polaritcd  relay  which  ia  eoaaectcd  b}-  a  tptcial  arrangement  of 
circtiH*  t«  atliei'  rciiya,  tke  purpoic  of  wbidi  i*  («  tranamit  uai-dlree. 
tloaal  or  ordinary  Mene  cede  i(Kiiala  ta  Ifaa  ieeil  atander  ay  die 
alternating  wavea  rec«i»ed  from  the  caMe. 

tao.9-8.  ELECTRICAL  MEASURING  I.NSTKC.MENT;  Weiley  E.  Daird. 
Pittsfield,  Ma«.  App.  hied  Oct.  :j,  1901-  'nrm  of  hot  wire  volt 
meter,  io  •faidt  tbc  deHrction  of  the  taut  uiic  cariving  the  current 
la  laultiplied  by  a  aectmd  taut  wire  connected  thereto,  and  the  dctlcc- 
thm  of  wUefc  is  oieastm-d  on  a  dial. 

E.r:.Mi);.  ARM.XTl'RE  WINDING;  Charles  P.  Stcinineti,  Schenectady. 
N.  \.    App.  6Ud  Oct.  10.  19(14. 

bji.ooo.  .\UTOM.\TIC  MOTUK  HEVEKSEK;  Geuivc  H.  Wh  ttinsbain, 
Nc*  York.  N.  Y.  .\pp.  lilcd  l>cc.  9.  190J.  .An  electrical  systrm  Io 
protect  a  oiolor  against  the  inuo-iuction  <j{  current  until  it  has  ftrst 
been  tlomei  and  is  in  a  ooudilion  to  receive  the  current  aafely  (o 
drire  It  ik  the  oppaaita  direeiion. 

Sai.oiT.  COMPOSmOff  OF  MATTER  FOR  ELECTRIC  CONDUC- 
TORS; Walter  G.  Clark,  New  Vcrk,  N.  V.    .\|!p.  filed  Jan.  a4.  I'JO*. 

bi.Mjo.  MAGNETIC  CLUTCH:  Henry  H,  CutUr.  .Milw:>ukee,  Wis.  .\pp. 
filed  Jan.  18,  19^'^.  In  order  10  avoid  the  two  members  of  a  inig- 
aetic  cfuich  from  stickini  ii>s<eher  by  reason  of  rcsidii.il  magiiitiMn. 
the  patentee  provides  a  device  b>  which  o:ii'  or  more  sharp  h.immer 
blows  ^re  delivered  aijaitiil  the  magnetic  itRiubcr*  to  destroy  tlic  mag- 
nrtixation  thereof  and  cauie  the  dutch  to  be  rcteaacd. 

«ai,oji.  ELECTRlCMr  STEP  BV-STEP  CONTROLLERt  Henry  H.  Cut' 
kr,  Mihraidiee.  Wia.  Agy.  «I«d  May  id.  im»,  KelaieaM  miuawne 
iiKiLliaaiau  <er  ceatralllSr  •laetrie  aMtara  ^  catdac  eat  «e  raiia- 


ian>;<'»  thereof  through  a  pilut  circuit.  Has  meada  far  vAiyhw  tbC  dne 
.ici|iiirrd  for  il> -('iu'i)i>'ing  the  MMgnet  to  vary  tba  rapidity  etoiicratioa 
of  the  rr<istnner  cutting  out  movement, 
9»U0M.  MAGNETIC  CLUTCH;  Henry  H.  Cutler.  Milwaukee.  Wis  App. 
filed  Aog.  i.  :»oj.  A  forai  of  maanctic  clutch  in  which  the  rc<idual 
ma^neti.ni  is  destroyed  l»y  a  auiqiilcmialal  wiadiDK  wbich  ia  cacrgiaed 
to  jti.t  sufivcient  itrenitb  w  eoeroawtt  tba  reaidual  flMgaaiiM  due  te 

the  main  windings. 
S^i.r.ji    i'llASE-SPLlTTF.R;   Henry   H.   Cutler.   Milwaukee,  Wis,  .App. 
tiled  Jan.  7,  1905. 

8ji.o,t4.  MAGNETIC  CLUTCH:  GeorBc  A.  lUmon.  Chicaia,  HL  .'im^ 
filed  Apr.  1$,  1903.  A  atediieatioit  of  ike  above  m  wbien  two  eacMlna 

coiU  are  ««ed  which  are  alternately  energiied.  and  each  of  whIcE 

.leti  lu  df.Iruy  tbc  residual  magnctiAm  of  the  other. 
.S;:  .-jf.  KK\In\  ADLE   ANVIL   tONTACT   AMI   BRIDGE  SCi'lMRi 
roK   lU.KCTKlC  VTBK.XT'iRS;   Willard   I".    Dow,    Briintr.e.  Man* 
filed  Mar.  i.t,  :9o5.    .\  form  of  vibrator  for  an  induction  coil 
winch  can  be  inicVtid  into  p^afe  or  reir.ovrd  whinevor  desired.  lite 
"bjcct  it  to  enable  motorists  to  render  tbeir  machine  inoiierativc  tiy 
removing  the  vibrator  of  the  induction  coll. 
fi.'i...^y   ELECTRIC  BINDING  POST;  WilUrd  E.  Dow,  Braintree.  Mass, 
App.  riled  .\ug,  ji,  i9Df.    The  binding  post  is  made  witli  an  iadlllM 
slot  And   sjning  prc8se<f  plunger,  the  wire  being  placed  ia  the  mm 
and  held  from  displacement  by  the  plunger,  which  locks  the  wire  Ul 
the  bottom  of  the  slot. 
831.041.  TELEGRAPHIC   TRANSMITTING     DEVICE;     Uidor  Kitscc, 
i'biladclpbia.  Pa.    App.  filed  M..y  --7.  I'jo.:.    A  t^ansmltti^K  device  to 
be  used  wHb  anbawnnc  Ie1«(trapliv,  th<-  object  bemit  to  ohtam  alter, 
nadjia  kapulact  by  an  otdinarv  form  of  trAr.smtttmg  key.     a  local 
■ennder  eantrOb  «n  eacB^iineot  of  a  clock  train  mcchanUn  wbich 
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•ai.otj.  STORAGE  BATTERY:  Thomii  A.  Ediion,  I.lc«<-IIyii  I'jrk.  N.  J. 
-Mip,  filed  S«pt.  28,  1^4.. 

t.M.u44.  INDUCTION  MOTOR;  UcojAoiin  C.  Luawc,  Piluburi.  P*.  AfV. 

hied  Feb.  27,  1904, 

(ji.'^6.  INCANUESCKNT  ELECTKIC  LAMP;  Hendwt  C.  Ttktt,  Vtw 

^ork,  N.  Y.  Ap|>.  lilril  Apr.  31,  1904. 
«ii.i><ii.  AUTOM.\TIC  F.LF.CTRIC  METAL  WOKKISG  M.\CHI.\K; 
Adolph  F.  RieUel  and  Gcorue  E.  Barfltow.  I.ynti,  Mftss.  App.  hied  I>cc. 
5,  1904.  ReUte«  to  an  electric  metal  woiktn^  .ipparittu^  therein  the 
work  11  heated  to  the  desired  extent  by  the  pafcugr  01  ele^'tric  cur- 
rentx  fram  the  section  of  the  mcta!  to  be  welded,  forged  ur  otherwise 
operated  upon.  The  ni^in  object  is  ;v>  provide  a  mocbine  which  «hal! 
br  automatic  in   al]  its  actions. 

UIKE    ANli   INSUI.AIOK    HtJLlH^K;   .\rr'i  ,1   .1.   S.-Kuin  and 
Krnr>t   I'    r,iiifc-in«.  t_)t:avtfi.  i.  aii.t.ia,  ^lU  .!   M.u    ti.   19U5.  in 

Ofilrr  10  hold  an  rtretnc  coiulutfttE  iintn  ^>.^'.tn^  iht.-tiKli  11.  insulatiag 
tube,  (lie  ii.-itrr.trr  j-ro\tiic8  A  >tt>ir.*I  ipnna  v»hirli  '.-ittounilfe  the  COO* 
ducitir  .ini'i       iincK'-rril  to  tht  tulir  s,o       to  tighfrn  upon  and  grip 
the  conductnr  whi-n  Any  tension  thereon  likes  pl.icr. 
8ji.o«4-  UYNAMU  ELECTKIC  MACHINE;  Ferdinand  liicbcr,  Wilkint- 

hurgt  1*0.    App.  filed  May  1.  1905. 
Sji,o«9.  TELEPHONE  SELECTING  DEVICE:  HlllUini  D.  Wiuklnt.  San 

Jose,  C»l,    App.  filed  May  16,  1904. 
8JI.07;.  SV.<TE.\I   AND  APPARATUS    I-OK  OPERAllNG  KI.KCTKIC 
SWlTCHtS;  Henry  P.  Ball.  Ntw  York.  N.  Y.    .-Npiv  Hltil  Sept.  .to, 
1902.    The  switch  c]cli:cii1s  art'  in  the  torn:  'if  studi  -flliiili  7,r^■  vpririg 
picMed  toward  one  another  ni  an  oit  lath      Le%cr  i.-mH-ct-.i-i-^  :irr  .»r- 
ranged  to  an  electric  niultir  m   th;il  thr  -fwiteb  e'l-ii.-nt-  :iir  Aluupily 
separated  when  it  is  desired  to  brr^k  ihi:  circ-Jit. 
Sji.ooK.  AUTOMATIC  FIRF.  ALAR.M.  John  W.  C.rilSii.  I'jvituckel.  K.  1. 
App.  tiled  .\pr.  10,   loo;.    A  soldered  coDnection  oormally  buldi  a 
tjwing  pressed  pliint^cr  against  lMlvcnicnt»  bat  in  cusc  al  nndne  UM" 
perature,  the  plunge  t  is  rcleaacd  lad  ■  COokfi  cup  driTCn  agtiaM 
■  pair  of  mclallic  longites, 
Ui.iM.  SELF-WINDING  ELECTRIC  CLOCK;   Bernard  Tnpp.  New 
York,  N.  Y.    App.  died  July  16. 
(i*OIM  aimturr  in  the  ' 


i,  i«i>4-  An' clMUomacnct  WM  on  « 
of  u  •cdtiMfT  vttmiiit  bdlt  and  Mw 


••i,I«4.— BcMrAas  Dcviw  far  Ekclnnaiaatt. 


■re  effeeth«  tkfwigb  •  yawl 

_^  — .  ^   . 


movrments  of  dw, 
connection  to 
ia  attained. 

lai.lSI.  SY.M:HR<:iNI7.FI<;  Mi--,.-t  L.  Itjllurd.  Uuraik-a.  Col.  App.  filed 
Allg.  10,  lyii'.  licKii"^  1!  ti-h'-truetii-in  ul  .in  aii-aratus  inr  switching 
two  dynatiu-v  titto  -.yEicUriMii-ini,  mcludinc  an  iinpcdciice  coil,  the  core 
vf  «Ahich  is  forced  into  varying  positions  by  a  worm  and  screw. 
§ji,i»7.  BRUSH  HOLDER  FitR  DYNAMO  ELECTRIC  MACHINES 
AND  THE  LIKE;  Chia.  W.  Spein.  London,  and  Julia*  Fritb,  Han> 
dicalcr.  England.  App.  filed  Aui{.  m.  igoj.  The  bnnhaa 
OCcKy  COalrollcd  fay  atnall  pneumatic  cylinders,  each  hatriaf  a 
piaUM.  caainectcd  10  the  nadividual  brnah  eleaenta. 


UtMt.  DYNAMO  ELECTRIC  MACHINES  Mot 

NT  Y.    Ap(>.  filed  May  xi>,  1905, 


Chi- 


Ntw  York. 

Ill 


alon 


hlth 


App. 


tjl.JSJ    K.\IL\V.\Y    SI'-N  \1      .I  jir  -  J    1'.  Nur.oo-J 

filed  June  JS,  ivi-j  111-:  -.l-ivk  is  c<iui;ipcd  witli 
length  and  circuits  arc  provided  to  v»rllnI^  Itcjl 
registers  arc  arroitged  to  record  the  ntovert-rrii  ol  th 

tjl.ajl.  SWITCHBOARD;  Albert  T.  Newnian.  Ilretlry.  Kan 

June  14,  1004.  Details  of  construction  of  a  switch  box  haviiig  ctm- 
nectiona  adapted  to  connect  any  one  of  a  plurality  of  local  sounttcra 
into  a  tclegra|ife  circuit. 

bLlSy.  MULTIPLE  LNIT  CONTROL  SY.STEM;  Henry  M.  Harding. 
New  York,  N.  Y.  App  filed  Ion.  &.  1906.  This  patent  cover*  an 
imamiil  method  of  train  control  through  a  pitot  circuit.  Inatead  of 
the  aialtillKlc  of  wire*  ordinarily  cnHoyed  in  Ibe  pilot  circuit  and 
wllidl  have  to  be  cmmected  between  all  tae  car*  of  a  train,  tke  paten- 
tee aiabcf  ate  of  only  one  wire  connected  between  Ibe  diScrent  cars 
and  which  wciires  all  of  the  well-known  and  standard  traffic  condi- 
tion* of  the-  present  fiirins  of  multiple  unit  control  tyatems. 

Jri.Mj.  ti  ll  IKK  SL  Mt.XSI'RING  INSTRUMENT;  AdrUn  H.  Hoyl. 
Pcnacook.  N    H  I.li-d  .lune  7.  1904,    A  hot  wire  volt  meter  in 

which  the  wire  ih  :ii1  o^rr  cr'riain  pulleys  and  levers  and  fiiuUy  con- 
nected to  a  di'iin,  Thtfc  drum  has  a  lever  arm  connection  with  a 
Mconil  drum  w^in-'i  carries  thr  fiointer.  .\traD>pfacric  temperature 
vartatioiiii  ire  rtrfftiider*  to  ^l'■  compeniatcd  for. 

11.1.117.  <<VMH  (  IdK  F(JK  KLIXlklC  CAKS;  Fr.iiik  I..  Si»>ian<,  Co 
lunl,.n.  I',  .-\|ip.  filed  Auu-  i«.  191JJ.  .\  complete  «y*lri:i  including 
<le(:tuv  L-i  ..onitruction  of  the  car,  lor  minintr  Ii.coni(itivet  in  which 
the  p-.iwer  i«  supplied  throuiih  a  flcaible  cable  which  unwinds  from 
a  di  Lini  on  tlir  car  a''  the  latter  move*  aUMig. 

«ri.!H.-  TK.\<  TI()N  INCREASING  DEVICE  FOR  STREET  CARS: 
llairy  H.  Foih  Puqucane  Junetiaa,  Pa.    Ajip.  filed  Dee.  s>  ■»ol- 


A  pair  of  magneti  are  arranged  to  cMablbh  an  electric  circnit  ia- 
dudiiig  the  Uadt  and  car  wheels,  to  inercaae  tbc  traction. 
f>ii,36o.  FILTER;  Prank  B.  Hinkton.  New  Cattle,  Pa.    App.  filed  May 


ttiJiu^fcSALlSG  SYSTEM:  Wiliacr  W.  Salipoa, 


  .    BuHalo.  N.  Y. 

Hat  a  ootttiaaouly  rotating  tbafi  and 
ennget  a    '  "  *      -     ■  • 


App. 


for  hoiiting  the 
tbe  clutch  to  restore 


filed  May  jr,  laoS- 
nctic  duldi  which 
semaphore  arm.  Also  liat 
the  arm  to  safety  potiliOB. 
tji.jSs.  RAILWAY  SWITCHING  AND  SICNAUNC  APPARATUS; 
Jobn  D.  Taylor,  Buffalo,  K.  Y.  App.  filed  Feb.  to.  ifaj,  Sfnim 
laeaai  for  guarding  against  the  bad  effect  of  croaaed  wire*  aad  mm 
open  conuBon  wire,  and  pcnnitt  an  operator  to  determine  readily 
tanieh  wire*  are  in  trouble  and  to  reduce  the  effects  of  the  fall  la 
in  Ibe  common  wire  m  the  aafety  asparatu*  itaclf. 


lai,aM.  APPARATUS  FOR  OPERATING  AND  CONTROLLING  RAIL> 
WAY  SWITCHES  AND  SIGNALS;  Jofaa  D.  Taylor,  Bofala,  M.  Y. 
App.  filed  June  -to.  looi.  Additional  dctaib  of  the  abova, 
•ji,40o.  ball-bearing  ELECTRIC  TROLLEY  WHBILs  Bahift  S. 
Boyle,  Fort  Branch  and  Waller  C.  Cleveland,  CynlUuMs  U.  itffs 
filed  June  16,  1904.  Journal  bearing*  of  tbe  trdlrp  whtll  af«  aMM 
—      —  — ieiag  tbe  racr-wayi'  of  a 

 when  dtaired. 

    Ftaakfort,  Ky.    .App.  filed  May 

The  inaulator  ha*  a  diamtMl  hole  for  tbe  wire  and  a  tig- 
tbe  wire  i«  introdiMcd  iate  th*  hole.   A  ptaie  wini 


«ili40l 


in  two  porta  ao  aa  to  be  eapabh  of 
baU-bcanac  aad  wUdi  ia  dwrenr  laaiat 
tot.  INSUuTOK:  Taylor  f^ntr.  Fn 


{* 'Xf  fcr  

nnted  clad*  i*  aftcrwardi  po«ition<d  to  prtdudt  rtntotral  of 'the  win. 
(Jt.418.  AUTOMATICALLY     REGULATING     LIQUID  RHEOSTAT 
OPERATED  BY  MEANS  OF  COMPRESSED  AIR;  CohMBan  De 
Kaiulo,  Badapm.  AaMria-Hungary.    App.  filed  Nov.  ty.  1903. 
8x1,431.  tJmE  IS<IT  dash  POT:  William   B.  Potter.  Schenectady, 

.N.  Y.  Abb.  CM  Inly  as,  1403. 
«ii.4ss.  RAILWAY  SWITCHING  AND  SIGNALING  APPARATUS; 
nimer  W.  SabaOB,  Buffalo,  N.  Y.  App.  Mod  Mar.  at,  ipo*.  A 
-jtall  awgnelft  generator  hai  a  rack  and  pinion  conaieliaa  ttilk  <ka 
•cmaphor*  arm  to  aa  10  be  rotated  and  transiait  a  aifiMl  «bcac««r  tbt 
maiphaf*  ana  i*  moved  to  tafety  pooitien. 
aat^M.  ROSETTE;  lullut  Oi.  Toumicr.  Schcnccudy,  N,  Y.  App.  filed 
ai^pt.  at,  i^o*.  A  two-part  roeette,  tbe  inaide  hsar  or  block  of  wbich 
bai  teraiinaU  for  the  engagement  of  the  wire.  The  outside  block  i| 
icrewed  to  the  moulding  and  constitutes  a  support  for  the  inside  base 

«ai,^.^i^NAUNG  DEVICE:  Neal  A.  Butler.  Maavton.  Va.  Apn. 
fijcd  Aag.  4,  laof,  A  mercury  thermometer  haa  a  nMl  in  the  tab* 
diafwf  arMcb  n  eeanccled  to  mechanically  close  an  uana  carcnit  tabcn 
dw  loneraMne  riie*  to  an  undue  degree. 

Iai,4f«.  EL«:TRIC  LAMP;  Jobn  T.  H.  Dempster.  Schenectady.  N.  Y. 
App.  filed  Dec  19,  1903.  In  order  to  avoid  the  heating  filament  of  a 
mrcur>'  vapor  lamp  from  fusinit  to  the  irlass  suiniorts  alonR  ita  length, 
^r;i;iii^re  li.ishinKs  are  pio^ided  fer  these  supports  through  which  the 
nlan-icnt  extend*. 

t*M«-:-  TKI.KPHON'E  SYSTEM;  James  H.  Gorden,  Copper,  Tea.  App. 
filed  lune  to.  1903. 

8*1.491;-  RAILWAY  SWITCHING  AND  SIGNALING  APPARATDS; 
Winihrop  K.  Howe.  Buffalo,  .\'.  Y.  .\p!i,  <tU'[  .Vug.  »9.  1905.  Me- 
chanic;! ;lrf;irla  i>f  a  motor  connection  tor  thiowinii  the  switch  (mint, 
positioniiiK  the  u-uul  gunrd.  and  transmitting  a  signal. 

Sai,I04.  RETARDING  DEVICfe  FOR  ELECTROMAGNETS:  Patrick 
KBMM^,  IbHT  y«ll,  N.  Y,  App.  filed  Feb.  13,  lOos-  Auioniailc 
aaaana  far  aetiialiBf  make  and  break  device  for  an  electric  circuit 
aatmMad  by  a  power  magitet  which  attract*  it*  armature  slowly,  re- 
tarded br  a  clock  train  and  fan. 

8*1,306.  ELKTRIC  TELEGRAPHY:  laidar  KiUee,  FUIadelphia.  Pa. 
App,  AM  Au^  j6,  190J.  Haa  two  ooarcc*  of  unemal  clectroanotitra 
farce  canaeetM  ia  oppowlion  to  one  another,  a  ainprn  eontaet  Mor*e 
key  coaaaeloi  in  ibiuil  aiauod  one  of  aaid  aearcc*,  and  a  capacity 
aonatctcd  ia  aerie*  between  tbe  tcrminala  of  aaid  wntroe*. 

tai,S.ia.  TROLLEY  WIRE  HANGER;  Adam  J.  Laverty.  Athens.  O.  App. 
Sled  Apr.  at,  ipoj.  The  hanger  ha*  groove*  to  roeeivc  the  inrc  aaa 
«  y«li*  with  a  aerew  coaMdjoa  far  p»anil8  U  inlo  Ibe  sraaea  *a 
a*  ta  bind  th*  wire  aad  haM  it  ia  phMfc  TM  davke  1*  appUcaMe  ta 
JoMbi  the  emi*  of  a  broken  caBdoelar. 


8j  1.51.;.— Trolley    Wire  Hanger, 


S--1.5S6.— rireuit  nicaker. 


811.313.  RAILWAY  SIGNAL;  Jobn  B.  Lincback,  Siloaai  Spring*.  Ark. 
App.  filed  I>ec.  14.  190s.  The  patcoiec  proeMe*  electric  liabu  aloog 
the  whole  extent  of  tbe  roadway  where  one  or  anolhrr  01  them  i* 


rescribcs  a  code  of  signal* 
trai'isnottitiK   ntr^Mges  to 


AND  (iTHFK  \  ALtJES 
("llicagn.  111.     .\pp.  filed 


constantly  in  view  of  the  engineer  and  pr- 
basci!  on  the  fluctuations  of  the  tamps  lot 

Sii.si'^  "i-kVIcFSS  of  RECOVERING  COI'TF.K 
FKIIM  CERT.MN  ORES;  Thomas  J.  Lovet; 

Sai,3ji!  mW^OD    of    OPERATING    A    MULTIPII.\SE  TRANS- 
 .HAYING  JWE  HYINPINGS  FORj^ONB  I^WtSB^IIgP- 


'tvQtlr  ST'Mood/,  Seba^  A«^ 

Ut,S!'  ALARM  SYSTEM:  Benjamin  F.  Beanc  assd  Roy  P.  Ben- 

ttelt.  New  Paris.  O.    App.  filed  July  10  i9o<s.    Detail*  of  a  fire  alarm 

system  for  small  towns  and  villages.  I'ros'idev  for  ringing  a  church 
ill  1'  l,v  means  01  a  f'rtim  and  weight  which  is  released  by  the  alarm. 
Sjhm  t  IRfCIT  HRi:.\KKR;  Edgar  W.  Googh.  Cieat  Bartington,  Maw. 
'.\p|i.  iilrd  Pec  \r,,  1004.  .'\  knife  blade  twitch  of  the  orduiBrir  form 
has  ar.  rxtrti^i-m  ,  xiending  through  the  panel  of  the  evritgl board 
which  IS  siring  prtsvcd  to  open  the  twitch,  bat  rcntratacd  agr  a  4^ 
tent  under  tbe  control  of  a  circuit  bieaking  nuanct. 
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National  Electric  I.icht  Convektiok. 

As  we  go  to  preu  the  Atlantic  Gi>  Convention  of  the  National 
Ekctrle  ttght  Anoeiatioa  i«  in  fidl  twin*,  widi  every  pramiie 

of  being  one  of  the  m  ist  i-ncic-.^f-.i]  iiiertinff-i  in  the  histon  of 
that  body.  As  the  report  of  ihe  proceedings  cannot  be  prepared 
in  time  for  priiMiar  in  the  body  of  tliia  issne,  ebetncti  of  the 
papers  .ind  of  the  discussion  of  the  pnpi--;  f«aJ  prior  to  Thurs- 
day wilt  be  printed  in  a  supplement  forming  part  of  this  number. 


LioHTHitto  pRortcnoN. 

The  X.  E,  L.  A.  report  on  this  subject,  presented  at  .-Vthiniic 
City,  makes,  as  usual,  interesting  reading.  Obvionsly,  the  infor- 
mation obtained  by  the  cpnunittce  regarding  individual  trovblce 
nraet  be  ntber  nusgre,  einee  only  immediate  investigation  on 
the  ground  can  do  the  maiter  tip  with  real  tfaorotigbnets ;  but 
when  enough  reports  are  reothed  to  give  the  ttatisttcal  method 
proper  weight,  the  conclusions  arc  valuable.  The  fact  which 
sundi  out  very  con^HCUOiuly  in  the  resulu  here  reported  is  the 
hnparlia]  way  in  winch  Jove  distribalee  Us  fnen.  All  ctaNce 
of  plants  suffered,  the  low-tension  and  the  high-tensiof.  in  .iliout 
equal  proportion,  and  as  tisual  the  transformers  bore  the  brunt 
of  die  atlaek.   It  seems  probable  that  Oe  Mgh-tension  Ihiet 

should        LTtditi-d  on  the  whole  with  a  r.Tfhi-:  hettrt  rh;incp  of 

immunity  than  the  low-tension  ones,  perhaps  because  of  higher 
faetora  of  saftty  in  scane  parts  of  the  bisulatkm;  but  the  differ* 
encc  is  not  very  great.  It  appears  m.liiily  i;i  the  matter  of  acci- 
dents frotn  lightning  per  mile  of  line,  and  even  this  information 
IS  far  from  definite.  If  two  companlea,  each  working  with  a 
factor  of  safely  of,  '^.ly  S  ''>■;  in^iihui'^ri,  iipcrritc  i<nc  ,'it  2.yoa 
volts  and  the  other  at  ta,ooo  vult^,  ihc  lunner  should  have  on 
genera]  prindples  rather  the  more  trouble  from  lightning  since 
it  has  an  absolute  margin  of  safety  of  4,600  volts  as  against 
20,000  volts  in  the  latter.  A  certain  rather  large  proportion  of 
iightning  discharges  of  the  less  severe  sort  would  break  down 
the  forritt  r  .md  would  fait  agaiBSt  the  liiglier  inatilation.  which 
is  ricrh..p5  enough  to  acconnt  fcr  the  ehaetvad  heta.  In  case 
of  severe  discharges  the  dlSicnnoe  in  insdaiifla  itienfth  beeomes 
Hisignificant 

We  note  one  case  in  which  a  plant  wltli  nail  6.6(X>-volt  gen- 
erators suffered  repeated  damage  to  the  artnatures  in  spite  of 
the  Hgbtntng  arrestert.  In  such  an  instance  the  resonance  theory 

propounded  by  thf  roinniillic  c  fTir^  a  sintrilc  i  \|il;ir.,iti.:;rs  of  the 
facts,  although  wc  think  a  still  simpler  one  may  be  the  lack  of 
a  proper  factor  of  salety  in  the  amnture  insidatien,  the  gener> 
ators  being  of  eKOi'fjtinii.i'.ly  high  voltage  for  their  output,  so 
that  there  would  be  a  considerable  chance  of  reduced  insulation 
to  lave  space  m  due  slots.  In  general,  armatures  seem  to  have 
suffered  little,  the  trar-frniirrs  being  the  weak  point  or  at 
least  the  point  of  greatest  danger.  As  to  the  means  taken  for 
protection,  there  seems  to  have  been  gradual  Improvement  tn 

the  performance,  she  rompbinC!  being  di'rrtCfi  ni.ninly  nt  .'ome 
weak  points  in  the  arresters  themselves,  iiutabiy  the  resistances. 
It  is  ao  easy  matMr  to  provide  high  resistance  of  Urge  iiutan- 
taneons  carrying  capacities,  which  at  the  same  lime  shall  be 
cheap  and  compact  In  order  that  the  series  resistance  may  be 
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enough  tn  prevent  di?,;s'Ti.nn  rc^.lllt^.  i(  cir.tiut  \:r  Tfiiuccd  with 

impaiiity.  and  b«ing  kept  high,  (here  is  a  tremendous  concen- 
tration of  mci|u  wh£ti  Etoubic  coincs.  ^ 


To  our  notion  the  arrester  with  shunted  gaps  offers  by  far 
tile  belt  cfaaaee  for  good  gencfal  ksuIU,  but  neither  it  nor  any 

other  form  can  be  greatly  reduced  i:i  f-'fc  wittntit  g«t5Ti|;  into 
trouble.  Arresters  are  best  made  big  enough  and  robust  enoogh 
10  stand  bard  Imecln  withoat  beingr  pnt  oat  of  aerviee.  One 
matter  of  intprci*  in  th;'  rct"~'f°  rrlntps  to  the  groundccf  purifl 
wire.  On  the  face  of  ibc  lai^ls  the  gjitd  wires  cut  very  little 
tgnK  tn  the  results.  Ten  cases  of  their  use  were  reported  and 
six  companies  suffered  from  lightning.  Of  companies  not  using 
such  wires,  94  reported,  and  of  these  48  had  injuries  to  report 
At  the  connRitlee  remarks,  such  wires  on  distribution  systems 
at*  a  niutance.  If  used  anywhere  with  eflfec^  it  would  bc  in 
our  ludsmenl  on  particularly  exposed  parts  of  certain  tnna^ 
mission  lines,  where  it  might  p.iy  to  install  stranded  cables  of 
size  sufficient  to  avoid  mechanical  difficoldei.  Next  year  we  ho|ie 
the  coramiitee  will  lam  special  attention  to  the  effect  of  steel 

poles  aiiH  tower  rrtHtructiun  iipnii  tr-iiibl'.'^  from  liRhtning- 
Oiwing  to  the  freedom  with  which  such  construction  is  now 
employed,  the  coming  year  should  yield  data  enough  to  be  of 
real  Ya'iic  One  o:  the  mf":t  vrJiiable  suggestions  in  the  report 
is  that  for  the  syratomatic  treatment  of  ligbtning  troubles.  £jc- 
perience  oeitainly  shows  tfiat  tightning  does  strike  twice  in  the 
same  place— in  fad  show;  an  apparent  liking  for  certain  Ir^ali- 
ties,  sometimes  exposed  hill  tops,  at  other  timM  narrow  vall^. 
The  tapOKraphical  tebitiaas  of  fbanderstomn  need  inwatigatlon, 
and  lacking  generi'  data,  the  individual  ei^gineer  should  If-ok 
into  it  on  his  own  account.  One  cannot  determine  the  location 
of  Ma  line  oo  this  }>uia,  bnl  he  caa  at  least  l^r  out  a  special  sys- 
tem of  protection  to  cover  p-oint?  ?hfiwn  hy  fxpcricncc  to  hf  dan- 
gerous. Dealing  with  lightning  at  present  ts  a  frankly  empirical 
matter,  «fai«b  needs  united  effort  for  its  etueidatlon. 


Mram'rinc  Sparking  Voltaoe."!. 

The  sparking  distance  in  air  with  varying  voltage  is  always 
an  interesting  pnibleni  and  practically  {mportaat  hi  many  ways. 

The  rcsTih?  are  also  ver>-  di'.f  orflanf.  ns  a  gcner.il  rule.  Every 
thing  depends  upon  the  experimental  conditions.  Air  has,  per- 
haps, a  deliinile  electric  strength  at  a  ghrcn  preiaure  and  tem- 
perature, depending  upon  the  cohdilfons  (KTmitlinc  -nd  suppress- 
ing ionisation.  There  are,  however,  at  least  two  sources  of  dis- 
turbances in  observing  this  dielectric  Strength.  One  is  the  action 
which  occurs  at  the  surface  of  any  dectrode,  no  matter  hon 
l!at  or  smooth,  possibly  in  a  surface  condensation  layer  of  gas, 
wherebj-  an  initial  voltage  must  be  applied  to  split  this  film 
electrically,  before  allowing  for  the  strength  of  the  air  between 
the  electrodes.  The  other  disturbing  cause  is  the  wedge  cleav- 
age  action  of  |K>ints.  edges  or  convexities  on  the  electrodes.  Air 
which  would  sund  three  kifovolu  per  millimetre  as  a  stab  be- 
tween opposed  flat  electrodes,  may  give  way  at  one  Utomlt  per 
iiii!I:miirr  lieiwccn  vlichtiv  rmir-ited  electrodes,  ac  800  volts  per 
mm-  between  sharply  rounded  electrodes  and  at  500  voha  per 
niffl.  between  sharp  needle  points.  An  tntereslmg  method  of 
measuring  dimrr  mirrrnt  sjjarking  voltage;  ajipeir-  In  n  p.ip.^r 
read  by  Mr.  E.  A.  Watson  before  the  Birmingham  Section  of  the 
British  Institution  of  Electrical  Eogfaieers,  an  abstract  of  which 
is  given  in  the  Digest.  A  Wimshurst  electrical  m:ic':ine  charge? 
a  pair  of  condensers  in  series,  and  the  average  current  strength 
of  the  charging  current  is  obierved.  The  number  of  spurk  dis- 


ch.itKes  ptr  minute  over  a  measured  spark-Rap  is  also  observed. 
From  these  data  tiw  average  total  electric  quantity  in  eadi  dit- 
charge  it  readily  obtained,  and  hence  the  average  discbarpng 
volt-ice  nf  the  condensers-  t'sing  disch.Trginp  knob^  of  dif- 
ferent sires  the  mean  electric  strength  of  the  air  in  the  spark 
gap  msled  between  3.S  UlosoUs  per  mm,  between  halls  at 
I  cm.  apart,  and  141S  Uhnrolts  per  mm.  betwven  halls  ai  901 
apart 


CVR^fNT   I.CCtTS   OF   THE   IvmiCTIOV  MoTOR. 

The  graphic  method  set  forth  in  the  articles  of  Dr.  A.  S.  M'Al- 
lister  appearing  m  onr  issues  of  the  atst  of  April  and  Mk  of 
May,  and  commented  upon  elsewhere  in  this  isstic  by  Mr  B  K. 
Behrend,  conslilutes  a  distinct  advance  in  the  engineering  theory 
of  the  polypbase  iudtMtion  moHr.  A  similar  advance  was  made 
in  the  engineering  theory  of  the  trsn'^formrr  hy  the  convention 
of  the  equivalent  level  transformer  and  its  equivalent  conductive 
drcnit  This  cmwenlioB  overjnnped  the  insulating  barrier  be- 
tween primnrj-  ami  =!ecrndsry  windings  and  made  them  both  parti 
of  one  and  the  sarac  urcuit.  The  polyphase  induction  motor 
was  also  known  to  be  capable  of  similar  treatment,  with  the  ftw- 
ther  convention  of  a  fictitious  resistance  knd  in  tha  saeondafy 
part  of  the  circait  the  magnitude  of  this  lietitkMtt  resisftnce  be- 
ing a  function  of  the  slip.  Owing,  however,  to  the  Urge  mag- 
netising current  in  the  induction  motor,  viewed  as  a  transforoier, 
the  equiTsTent  circuit  diagram  di^  not  much  simpllly  the  theory; 
because,  according  to  that  theory,  the  leakage  circuit  representing 
the  ewitation,  had  to  be  placed  midway  between  the  primary 
and  secondary  winding.  By  baMy  tranagres^g  this  rrde  and 

plaeiiiR  the  Ica'^age  circuit  across  the  OUIMife  m.ilns.  Dr.  M'Allister 

has  greatly  simplified  the  problem,  without  incurring  an  ex- 
cessive penalty  of  error.  He  has  been  cruel  to  rigid  accuracy, 

only  to  bc  kind  10  the  student  of  engineering  and  the  designer 
of  induction  motors.  On  the  basis  of  the  new  convention,  and 
assundng  flte  locos  of  the  vector  primary  current  ia  a  polyphase 
induction  motor  to  be  a  simpie  circle,  ss  first  pointed  out  by 
Behrend  and  Heyland,  all  approximate  computations  connected 
therewith  are  now  greatly  Abridged 


Tni   MAii«TEKANce  Airp   Caubration  of  SiRVICt 

Meters, 

The  paper  on  (his  subject  by  Mr.  William  Biadihaw,  read  at 

the  Atlantic  Ci^v  GuiventioTi  of  the  National  Electric  f  icht  \i 
sociation,  well  illustrates  the  types  of  apparatus  necessary  in 
order  to  mainlain  customeHa  reogirdfaig  watt-hiMir  melan  In  food 
operating  condhion.  Fir<il  come?  the  portable  st.indard  watt- 
hour  meter,  which  is  carried  by  the  inspector  to  the  house  where 
the  meter  to  be  tested  is  installed.  The  portable  standard  is 
placed  in  circuit  with  the  tested  initrwnen^  and  test  is  made 
by  observing  the  difference  in  tpeeds  «u  selected  loMds.  Iht 
portabla  atandard  is  calibrated  to  a  declared  degree  ol  aaeaiMy 
of  2  par  cent,  at  all  k>ads  from  2  per  cent  to  190  per  cent  of 
full  load.  Tt  is  checked  from  time  to  time,  at  the  office,  by  com- 
parison with  a  precision  watinnier  e.-tlibrated  to  .i  deflated  pre- 
cision of  Ofte-seventb  of  i  per  cent  at  full  load.  This  precision 
wattmeter,  or  station  standard,  is  itself  checked,  at  longer  io- 

Tfr\aU.  I'V  r  tiiip  irisoji  w'a]'.  iM^'teiif iriiieiet--,  eithrr  in  the  5.t.^tion 
the  factory,  or  a  standardizing  bureau.  Consequently  there  is  a 
sort  of  aposlolie  succession  between  the  primary  standards  kept 

ar  W.ishinpton  and  the  ru-!rnie:"«  \s .itt-!:t.\;r  t^'elers  in  M.aine  eir 
Texas,  whereby,  by  the  laying  on  of  hands,  in  a  succession  tl»t 
may  often  be  remote,  the  intertMtional  volt  as  determined  |y 
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standard  cells,  aoinires  swajr  over  the  diah  of  the  distant  meter, 
the  degree  of  possible  inamiracy  «rer  bnadeiung  as  (he  patb- 
way  from  Washington  gct:^  jongcr,  and  time  or  decay  assert  thdr 
influence.  Sooner  or  later,  however,  the  watt -hour  meter  which 
rcMs  aiaioat  the  iatcrnaliooal  watt  becomes  withdrawn  from 
aartricc  and  the  intaniatloml  watt  ia  beot  on  tap  all  over  the 
land  with  a  treaaonahte  or  commercMl  degree  of  pteelaion. 


Line  CornntocrioM. 

fhc  paper  rcT?  hy  Mr  Priiil  Sprm  cr  hcfor?  rhp  Atlantic  City 
N  £.  L.  A.  convention  on  line  construction  is  a  very  valuable 
rfturn^  ol  good  practice,  whidi  majr  be  well  taken  as  a  guide 
to  firsl-class  work.  If  its  suggestions  arc  csrrtstl  out  the  re- 
sult will  be  »  system  which  should  give  &;ngularly  e£Bcient  and 
fdiablc  service.  We  espcciaNy  wonid  call  attention  to  his  sharp 
eondemnatioa  of  so-called  temporary  work  whidi  has  been  re- 
sponsible .for  no  small  amottnt  of  bad  service  and  many  acci- 
dents. There  are  occasions  when  hasty  work  has  to  be  done, 
but  there  is  no  time  when  it  should  be  allowed  to  rest  as  good 
cfiotigh.  Cbnstructian  in  ordinaTy  distribniing  plants  is  so  fre- 
quently careless  that  an  unnecessary  prejudice  against  over- 
head circuits  has  been  creatc4  to  the  great  cott  of  manr  a 
company  thereby  forced  into  eoodnit  work  Vmg  before  condi- 
tions have  warrartf-1  ii  wf  «nr.(  tn  add  tu  Mr.  Spencer's 
rcmaria  concerning  danger  from  foreign  wires,  the  suggestion 
that  not  only  are  telegraph  and  telephone  wires  usually  die  first 
to  go  down  tuidtr  s'.ros*;  of  weather,  but  !h.ii  their  number  is  so 
great  iit  many  places  that  only  extraordinary  watchfulness  can 
keep  them  in  good  condition.  On  the  whole,  the  eteetrlc  Hght 
wires  are  mtich  less  tin?iglitlv  artd  miich  Icsi  likely  to  fail  than 
these  others  which  have  every  year  become  more  numerous. 
If  the  dectrk  wins  can  be  kept  above  them,  a  reasonably 
sale  condition  is  assured. 


If  it  4CTe  not  for  the  fact  that  telegraph  and  telephone  wires, 
being  ntunenMia  and  of  no  Msthetic  appearance,  h.-ive  us- 
ually bean  massed  themwlvaa  on  rather  high  poles.  It  would 
be  easy  to  keep  above  them.  It  now  requires  poles  often  50 
I'f  r-t  o!  rr'.i  ri-  'r      i umplish  the  purpose.    If  a  systematic 

effort  were  made  to  simplify  all  overhead  wirii^  of  every  kind, 
mucfi  could  be  done  in  the  way  of  averting  the  costly  and  trou- 

tile^omr  necessity  of  RriliiK  conduits.     Mi    SpeucerS  S'lR- 

gestion  of  using  poles  in  common  is  often  put  into  practice,  but 
rarely  in  any  complete  fatliion.  Even  trolley  feeders 
could  th-.r':  f-e  accommridntcd.  and  when  a  trotlf  ^  systi^n:  is  thus 
practically  reduced  to  its  necessary  working  conductor,  such  a 
ayatem  ia  altogether  neat  and  hmffcnsive  in  appearance.  In  Ais 
way.  tr-r,  interference  with  tret?,  often  vcn*  nnnnying.  co'-.ld  he 
reduced  -lu  a  minimum.  Hy  the  lime  a  city  tree  has  encountered 
the  telephone  lines,  the  elcctrk  railway  feeders  and  the  dectrie 
light  wires,  it  needs  more  lives  than  a  cat  to  escape  destruc- 
tion. By  good  and  carefully  planned  work,  such  .is  Mr.  Spencer 
lays  out,  extended  so  f.ir  .ts  m.ny  be  needful  to  all  electrical  «0O- 
ductofs,  an  ovcriiead  ayalem  can  be  made  entirety  suitable  for  any 
city  too  small— as  most  cities  are,  and  wfll  be— to  justify  the 
cost  of  going  to  conduits.  This  happy  condition,  however,  rr^u 
be  reached  only  through  the  hearty  co-operation  of  all  electrical 
interests  with  the  mnnldpal  auttoritiea.  Nor  can  it  be  reached 

■  -     I'c  r'r  :Ir;iI     .It!     <■  ■.•fll  -  fl  .-.IkI  L-rl     M.l^lir..-    to  llil 

comer*,  letting  none  escape,  itutcad  of  browbeating  one  with 
threats  of  conddts  while  letting  v«t«an  sinnees  continnc  mi- 
disturbed  in  tiieir  reprehensible  wa)-s. 
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The  M(mi7uhiiit  or  Tsmpiratvks  iy  EtgcTMCAL 

Ihere  arc  tao  diiTercnt  methods  of  measuring  temperature 
electrically,  namely,  the  e.m.f.  method  and  the  resistance  method. 
These  are  touUy  different  and  depead  upon  different  pfOfcrtics 
of  metallic  substances.  The  e.m.f.  method  depends  upon  tiier- 
modectfic  action.  AoeonSng  to  the  dactronic  theory,  if  a  certain 
mctat  si^  copper,  poiaaiaes  a  given  arniage  number  of  free  neg- 
ative corpuscles  per  cubic  ouitimeter,  white  at  the  same  temper- 
ature ifois  j>msesses  a  larger  numl"-r  of  s-ch  free  corpuscle-., 
then,  when  these  two  metals  are  brought  into  contact  the  iron 
will  tend  by  surplusage  to  diffuse  free  corpuscles  across  the 
niutu.i1  111  iirdint;  -^urt-iri-  at  tin-  ^finction,  and  the  copper  will  be 
made  negative  by  the  reception  of  negative  electricity,  while  the 
iron  will  correspondingly  become  positive.  Sfawe  the  rate  of 
dilTusio:i  of  free  corpitscles  increaises  in  each  metal  with  the  tem- 
perature, so,  also  will  the  eja.t  of  the  junclioiL  In  order  to 
have  a  resultant  thermal  e.m.f.  in  a  closed  bimetallie  drcnit.  a 
tlifTtrrti!  :'  (if  ii^niperature  i',  I'f  c^uiric,  necei^sary  between  the  two 
junctions.  Conversely,  by  the  measurement  of  this  resultant 
ejB.f.,  the  difference  of  temperature  becomes  loiowii.  The  re- 
sistance mrt?«Afi  depends  upon  the  fad  that  metals  increase  in 
resistivity  witlj  temperature.  According  to  the  electronic  theory, 
the  mean  free  of  the  corpuscles  in  metal  diminishes  as  the 
temperature  rises.  This  has  the  same  effect  on  the  electric  COB- 
duciivity  as  though  the  length  of  path  remained  naduuqiad,  Int 
the  nnmber  of  free  corpuscles  diminished.  But  however  we  try 
to  picture  the  aietioii  to  our  minds,  the  fact  is  perfectly  definite 
that  at  the  standard  temperature  of  melting  ice,  pure  metala 
increase  in  resistivity  about  four-tcntiis  i>i  ot^e  [xr  i  rnt  per  de- 
gree Centigrade.  Moreover,  the  rate  of  increase  follows  • 
straigbt-Kne  law  with  respect  to  temperature  up  to  at  least  mod- 
erate temperature  elevations,  such  ,is  too*  C  For  htgh  tem- 
iwratnres  the  straight-line  law  appears  to  be  deviated  from,  in 
some  mctali  *a(  least 

An  interesting  paper  on  the  measurement  of  temperature  by 

electrical  means  was  rc.id  at  the  Milwaukee  Convention  of  the 
American  Institute  of  Electrical  Engineers  by  Dr.  Edwin  F. 
Northrup.  The  paper  is  addressed  afanost  entirdy  to  the  deetrle 
resiftance  nicthi  d,  and  suggests  a  number  of  important  details 
in  the  technique  of  the  manufacture,  use  and  maintenance  of 
resistance  thermomelers.  such  as  go  to  make  the  difference  be- 
t  ,.,!  .  n  satisfaction  and  dissatisfaction  in  their  application.  In  the 
first  place  a  special  brand  of  neirly  pure  platinum  is  recom- 
mended for  fts  unifbnni^  and  relatively  high  temperature  co- 
efficient. Then  precautions  have  to  hf  taken  tn  prevent  the  plat- 
inum from  dissolving  or  absorbing  metallic  vapors  at  high  tem- 
peAitnres.  PUre  nickel  wire  la  also  rseomniaiided  for  moderate 
trmprrnttire  thermometers.  The  beautiful  principle  of  the  Kelvin 
double  Wheatstonc  bridge  is  also  recommended  for  use  with 
low>resiBlaiioe  thermomelers.  In  such  cases  the  resistance  coils 
can  be  made  very  compact,  and  of  dimensions  eomparable  with 
those  of  a  thermo- junction.  For  direct  reading  pur- 
poses a  special  form  of  D'.Xrsonval  differential  galvanometer. 
caVed  a  ratiometc^  ia  describedi  in  which  the  contnd  is  magnetic 
instead  of  elastic.  Ttiat  is,  the  coils  lie  flat  in  a  dissrnunetrical 
magnetic  field,  such  that  the  differential  magnetic  actions  cause 
the  movable  system  to  seek  ,  a  definite  magnetic  displacement 
The  three  1cadimt-ln  wires  are  arranged  to  exert  Jointfy  a  ncg- 
ligible  torque  a'nui  the  .^\:^  of  pivot  rotatiotu  Some  of  the 
results  reported  with  the  various  types  of  instntmeuts  described 
Bonstitnte  jointly  a  valuable  research  on  temperature  measure- 
ment and  its  automatic  reoording. 

DiQiti/eo  by 


ELECTRICAL  WORLD. 


Vau  XLm  No.  aa- 


N.  E.  L.  A.  Prendential  Address. 


The  first  portion  of  the  address  of  Preiident  W.  H.  Blood, 
Jr.,  before  the  Atlniic  City  Omventioa 
ijtrvtive  Riatten.  He  pointed  out  that  «t  liie  time  of  tlK  BoMon 
meeting,  two  years  ago^  tbe  total  nemberiiiip  was  $88,  while 
to-day  it  is  1/114.  An  increase  of  the  dues  of  companies  operat- 
ing in  the  largest  cities  and  the  lowering  of  the  dues  of  companies 
npcrMlliiK  t:i  sin;ri  rii'.v'  >  ^vere  suggcsffil,  Mc  ri  i  nmiiii  r.df-d  ;he 
r.bolil).i;i  r>f  r'.-i-^  C  CuKl'ge  professor^,  a:id  tlia:  licncciorth 
p  r :  I  I'rsM'i  s  lif  t-i.'a;Lii  lii>:-,nT;iry  iiiviiibfi niiil  tli.';;  uo  tecs 
be  exacted ;  that  tlicy  be  admitted  upon  invitation  only,  and  that 
each  case  be  passed  upon  annually  by  the  Executive  Committee. 
He  considered  that  while  the  fellowship  was  desired  of  earnest 
educators  for  their  own  sake  and  because  of  the  influence  which 
they  have  over  the  hundreds  of  young  men  they  are  sending  oat 
each  year  from  the  tediuieal  schools,  the  aaaoctation  has  no 
plate  ior  tiie  insiniclor,  with  only  acadcuie  ideas  as  to  cor- 
porate matiagemcnt.  who  in  Ins  capacity  as  consulting  engineer 
cit!-.' T  Kiiorantly  or  wilfully  misrepresents  t'  f  i!  1-  He  jeferred 
(o  the  CLUtral  station  advertising  display  as  emphasizing  the  fact 
that  "business-getting"  is  one  of  the  important  parts  Of  the  suc- 
cessful electric  lighting  enterprise. 

The  past  year,  he  said,  has  shown  a  hc.ilthy  growth  of  the 
electric  lighting  business,  but  it  is  not  notable  as  having  given 
birth  to  any  marked  innovation  in  the  physical  part  of  the  busi- 
ness. The  sice  of  generating  units  continues  to  increase,  dis- 
tribution br  Mgh-tcnaiun  altemaling  current  is  beconiing  mora 
and  mere  general,  and  muior  iaiprovcinenls  all  along  the  line 
are  extending  the  utility  of  this  system.  Undeveloped  water 
powers,  which  a  few  years  ago  were  valueless  are  to-day  being 
eagerly  sought  out,  and  by  means  of  improved  water  wheels 
and  high-tension  lines  are  being  made  available  for  large  sec- 
tions of  the  coismry  Gas  ("nRinp*!,  steam  turbin?!!  .tnd  other 
1)111!^'  mrivfrs  ,irp  rci'tMviiiK  thi-  iMr^'iil  ril'i-anon  of  c:'.tcrpri^.ing 
engineers,  because  we  are  all  ueginning  to  realize,  more  and 
more  forcibly  each  year,  that  the  great  tosaca  between  the  coal 
pile  and  the  dynamo  must  be  cut  down. 

There  has  been  a  marked  increase  in  centralizing  the  owner- 
ship of  eleetrical  undertakings.  This  has  benefited  the  ooni'- 
munitics  serred.  by  brit^ng  to  ttcir  service  better  managerial 
as  well  as  improved  operating  methods.  Tliis  ccntralitation  is 
causing  electrical  managers  to  look  more  closely  to  their  mar- 
kets, a<vl  to  riiiy  the  ciirt.;ja:i'.  ;h;it  h:v-  imt  "Kew  BiISIUPW- 
Gctting"  dcpaitniciit  15  !-;iilIv  hc-;;iniJ  the  limes. 

For  many  years  by  ;;ir  thr  lanjfSt  portion  of  the  msnager's 
time  was  spent  in  trying  to  better  the  physical  condition  of  his 
plant  and  in  reducing  operating  expenses  to  a  minimum.  To-day 
he  is  reaching  out  to  supply  all  possible  demands  and  through 
his  corps  of  trained  solieitora  is  endca\-oring  to  load  .Ae  pbmt 
with  Umg-hnur  uaera  of  eununt,  thus  giving  to  the  enstomtf  a 
low  rate,  udriic  dw  eompangr.fa  better  enabled  to  make  a  fair 
re  turn  opoo  its  iareatnwt  . 

Allied  with  the  question  of  rates  h  the  problem  of  govemmettt 
supervision  or  regulation.  Thi^  m.ittcr  is  Hcmnndinij  serious 
consideration  at  ib.c_  prc;cr.t  time  Witnc?';  the  M.is5,i<-tuisctts 
Gas  and  Elcctf.r  I.igtit  ronimi5?ion.  \^hich  h.Ti  hoc:)  evl-^tcnrc 
many  years,  the  newly  formed  New  York  St.nte  Lighting  Con»- 
mission  and  the  bill  just  passed  by  the  Massachu.setts  Legislature 
adopting  the  English  automatic  method  of  control  called  "The 
Sliding  Scale  System." 

A  study  of  the  mwncipai  undertakings  ia  Great  Britain  and 
the  constantly  growing  liiit  of  mrniidpat  faflam  in  the  Vnitsd 
States  sibows  that  municipal  ownership  is,  in  fact,  no  bnger  as 
popular  as  it  once  was.  Some  agitation,  houpcver.  )t  being  kept 
alive  by  the  socialint,  by  the  unscrupulous  polilicul  ^igifator  and 
by  the  "yellow  journal,"  whose  whole  fabrii  !■■  vascfl  upon 
rla«!  iKi'r.d.  who-.'.'  if ;u-".im;-i  .'irr  '.b:it  :iH  riirhi-^  c:.i~o  thrr.'iph 
Stealing  front  tlir  p<ii-<i  and  whn^r  \>:'Ty  'jx;Nt>;ni;r  ilcpentis  upon 
its  ahilil:.    t'>  prrvrrr   tlu-   firt-    r.inl  to  "fiik--"   rr-.orts  so  as  to 

make  interesting  readiog  for  that  part  of  the  public  loving 
sensation. 

The  proper  treatment  for  the  wilful  perverskm  of  public  opia- 
km  hy  the  press  ia  a  dtficult  profalcn.  Our  laws  as  to  the  de- 


Isberate  piibli>a!ioii  in  newspapers  01  talxr  and  w.lfully  mislead- 
ing statements  are  not  sufficiently  severe.  However,  there  stilt 
remains  a  powerful  antidote  in  the  hands  of  the  public.  The 
main  support  of  the  newspaper  is  its  inecmie  from  advertising. 
Its  value  as  an  advertising  medium  depends  upon  the  quality  and 
quantity  of  iu  drculatioo,  and  if  tiMse  who  advertise  will  ex- 
ercise a  healthy  ditcriniaation  between  those  Joutmds  whoae 
policies  and  performances  are  catinilritrc!  to  promote  or  to  dcstiqy 
the  interesta  of  thetr  adverttiers,  tlie  power  for  evil  of  some  of 
them  will  he  reduced. 

A  general  reduction  in  price  for  fli.  ttictty  and  a  readjustment 
of  rates  is  cons-iar.dy  tskirig  i)l;iLr  al]  over  the  country.  Flat 
rates  arc  fast  becoming  things  of  the  past,  and  watt-hour  meters, 
in  conjunction  with  various  kinds  of  demand  system;,  nro  n  nv  M- 
most  universally  used.  Although  the  public  has  been  for  year* 
trying  to  tmderstand  the  "demand"  qritem  of  chargmg^  it  aliM 
Objeeu  to  it.  and  there  is  a  f aeting  in  some  qtuirters  thait  we  may 
have  to  retttin  to  the<stni|^  meter  tale,  which,  although  ad^ 
niitted^  unjust  aad  nofair,  still  has  a  decided  advantace  m  its 
simpltdly. 

Along  with  the  general  reduction  in  rates  is  a  lowering  of  the 
charges  for  street  lighting,  and  in  this  connection  it  should  be 
borne  in  mind  that  tJi<-  lower  this  rate  is  the  less  liable  is  there 
to  disturbance  by  miniicipai  ownership  agitation  or  by  competi- 
tion of  any  kind. 

It  ij  an  tmforttmate  fact  that,  from  time  to  time,  we  see  in 
the  public  press  erratic  and  even  false  assertions  in  regard  to 
electric  lighthig  properties.  Public  speakers  also  are  ahocether 
loo  prone  to  make  unwarranted  statements.  Let  us  be  more 
active,  more  aggrestivo  to  refute  these  unwarranted  charges  and 
by  voliint.'iry  puUioly  of  the  facts  as  to  our  properties,  fay  hit 
rates  and  by  straightforward  dea'ings  with  those  in  authority 
and  with  the  public,  show  to  all  people  that  the  eWtric  lighting 
busuicas  of  the  United  States  is  done      the  square." 


Electric  ileating  in  New  Jersey. 

Apfwcdating  the  iniportance  of  educating  the  general  public 
in  the  use,  as  well  as  the  constniction  of  domestic  electric  appli- 
ances, the  United  Electric  Company,  of  New  Jersey,  co-operated 
heartily  with  the  Stevens  Club,  of  Newark,  N.  J.,  recently,  in 
making  a  succe«  an  rti!t.Tt.'ii:imeiit  given  in  that  city  by  tbat 
body.  The  lecture  was  delivered  on  th.it  occaiiun  by  Mr.  Max 
I-oewenthal  on  "Household  Uses  of  Electricity,"  with  special  ref- 
erence to  electric  cooking  and  heating.  .^  great  variety  of  cook- 
ing and  heating  utensils  and  other  domestic  current  UMV  ap* 
phanoes  were  displayed  on  a  table  set  on  a  platform. 

Ur.  LoewentiiBl  sketched  In  a  few  words  the  development  of 
the  electric  hcathig  industry  and  the  relatkm  of  this  branch  of 
etectrical  engineering  to  others  with  which  the  pubBe  is  better 
n<  qtinitttfd  and  showed  by  a  ninnber  of  interesting  experiments 
the  great  utility  and  economy  of  the  desices  which  were  exhibited. 
During  tlf  fonrii  of  the  k-cturc-  Mr?,  T.i  ■(■"  cvith.it  prepared  on 
the  riectrii;  cioxmn  Mtcr.iiU  a  cijm[ib-tr  tih.m"  which  was  scrvril 
to  thoir  prcsfni,  ■.\:!o  were  de?:rou':  of  la--iinK  •hr-  ir:<id  so  whole- 
somely prepared,  Ketorc  and  after  the  lecture  vocal  selections 
were  rendered  by  the  Stevens  Quartette.  It  was  tvear  midnight 
when  this  very  mteresting  and  entertaining  affair  came  to  a  dose. 

The  United  Electric  Con^any,  of  New  Jersey,  not  only  placed 
at  the  dif^oaal  of  the  club  all  the  ntcndls  exhibited  hy  tiie  lec- 
turer, hut  furnished  all  the  wiring  from  the  nearest  outlet  to  Ae 

various  swttdles  at  the  table  and  had  spedal  Ictlcti  pupawd 
which  were  distributed  during  the  evening.   A  daver  puist  sISO 

was  made  in  noting  on  ihe  nKini  the  particular  COOldng  dCVice 
with  which  each  disk  bad  been  prepared. 


Canadian  Electrical  Trades  Exhibition. 

An  electrical  exhibition  will  be  held  at  Victoria  Rink,  Mmitrcal, 
Can..  September  17  to  September  22.  incKKive,  i.tider  tlse 
auspices  of  the  Electrical  Contractors'  Atsiciiifon  Mr  E.  W. 
Sayer,  204  St  James  Street,  is  chairman  of  the  managing  com- 
mittee. 
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The  Mumy  Automatic  Printing  Telegraph 
Sytt«m  in  Europe. 

By  f>>v^Lt>  Murray 

The  Murray  aiuuiiuli*.  p^gi-  piiutit.g  ttltgrjpli  syslctti  has  now 
been  installed  between  St.  Petersburg  and  Moscow.  Some  re- 
markably auccesstal  trials  o(  tb«  system  have  been  carried  out 
on  lone  Riissiaii  telegfaph  lisic$.  On  Pdmiary  23.  1906,  a  tele- 
inphic  loop  line  wu  made  vp  as  follows:  St.  PfeMnbttii^ 
Mmcow,  Smolensk,  Vitfbitc,  St  Petersburg.   The  loop  was  tri- 

iriguV.iT  in  '^I:.i]ir-  ,uif!  tlii/  Ifngtli  nf  ;1k-  line  was  l,lo5  miles  C1.770 
ktu.).  1  he  Wife  »ai  5-msjl.  iruu  (about  tioo  lb,  8.88  ohm^  licr 
mile),  and  there  wore  two  Wheatstone  repeating  stations,  one  at 
Moscow  and  one  at  Vitebsk.  The  Wheatstone  automatic  system 
(using  the  Mone  alphabet)  got  5S  words  per  minute  perfectly, 
but  failed  at  6o  wordi  per  minute.  The  Unrny  ^em  < 
the  Baudot  alphabet)  under  exactly  the  same  eendttions.  ^  it  'jo 
words  per  minute  perfectly,  but  faiK'l  at        word-  [n-r  untr.ilt: 

On  February  34,  igo6,  the  following  loop  was  made  up:  St. 
Petersburg,  Yaroslavl,  Ka^an,  Moscow,  St  Petersburg,  a  dis- 
tance of  1,906  miles  (3,1063  km.),  5-ium.  iron  wire  (600  lb.  per 
mile),  with  repeating  itatkms  at  Yaroslavl,  Kazan  and  Moscow. 
The  speeds  obtained  were  indefinite  as  one  of  the  sections  was 
not  in  good  condition.  The  Wheatstone  got  about  35  to  40  words 
a  rniniittr,  and  at  times  a  little  highi  r  I  ln'  Murr.iy  ss^tcm  t{ot 
5t>  words  per  minute,  and  ten  me^s^igci,  were  (rai)!>niitted  and 
printed.  They  were  found  to  contain  two  wrong  letters,  a  re- 
nurkably  good  result  considering  the  condition  of  part  of  the 
Ime.  This  ie  the  first  time  on  record  Aat  a  printing  tdegrapb 
has  worked  over  such  a  distance  as  i.ooo  milo,  even  of  OOpper 
wire,  and  in  this  case  the  wire  was  iron. 

On  February  25,  h/jT-.  .-i  tri.il  was  made  of  a  loop  u  itboiit  a 
rtitcaier  from  St.  Petersburg  to  Moscow  and  back,  800  miles 
(1.280  km  ),  5-mni.  iron  wire>  about  7,100  elms  in  the  line  and 
800  ohms  in  the  reeeiTiog  relay,  battery  140  volts,  and  arriviiw 
carrcnt  13  milli-umperes.  The  nnuiimum  speed  of  the  Wheatstone 
(Morse  alphabet)  was  25  words  per  minute.  The  Murray  system 
(Baudot  alphabet)  under  exactly  the  same  conditions  got  63 
words  per  miniiie  i\i-il.v  ;iiid  portVctly.  Ten  messages  were  fMia- 
mitted  and  printed  without  an  error. 

Ob  Uareh  9,  xga6,  a  trial  of  the  Murray  system  was  made  from 
Berlin  to  St.  Petersburg  direct  without  a  repeater.  The  length 
of  this  line  is  about  1,080  miles  (1,728  km.).  From  St.  Peters- 
burg to  Eydtkuhnen  on  the  German  frontier  tin-  Iiiir  cnns^ts  of 
600  miles  of  s-mm.  iron  wire,  and  from  Eydtkuhnen  to  Berlin 
480  miles  of  3-milIimclre  copper  wire  (437  ohms  per  mile). 
The  total  resistance  of  the  line  was  7425  ohms.  The  trial  was 
from  8.30  lo  9.30  a-m,,  Berlin  time.  Berlin  tested  the  wire  and 
reported  that  it  was  "not  clean"  (nicht  rein)  and  wet  snow  was 
falling  in  St.  Petersburg,  where  there  was  a  thaw.  After  a  few 
e>:[n-nrr.cnts  a  specH  'H  7"  \i'ir'l-  p^r  ti'.iir.it.  vv,is  reached  per- 
fectly with  the  Murray  system  im  iliis  Hue,  the  German  typewriter 
sentence  containing  all  the  Icttir.;  ,,t  the  alphabet.  "Kaufen  Sle 
jede  Woche  vier  gute  bequeme  Pelze  xy  123456789%"  being  trans- 
mitted and  received  nver  and  over  again  perfecdy  for  about  ten 
minutes.  Tr.iffic  requirements  did  not  permit  of  f<irther  experi- 
ments, but  it  is  probable  that  by  the  use  of  a  shunted  condenser 
ami  iiirreased  battei  v  f>: hm  r  the  speed  might  !ia\i-  Ijf.-n  r.iiicd 
up  tu  i$o  or  90  words  per  minute.  The  highly  favorable  result's 
obtained  with  the  Murray  system  during  these  tri,-»l5  are  explained 
by  the  inventor  as  being  chiefly  due  to  the  employment  of  the 
Baudot  alphabet,  whidi  is  sboHer  than  the  Morse  in  the  ratio 
of  five  to  eight.  It  may  also  he  mentioned  that  the  inductive  in- 
terference from  neighboring  wires  was  very  severe  on  these  Iniig 
lines  iiid  '.va,  an  important  factur  ir.  limiting  the  speeds  obt,iin<Ti. 
The  Wheaistone  apparatus  was  well  adjusted  by  skillful  me- 
dianics,  and  the  results  were  as  good  as  could  be  expected  from 
it  nnder  the  conditions.  Special  artifices  sndi  ai  shiinted  eon- 
densers  were  not  employed. 

Whatever  truth  there  may  be  in  the  ncw<pa(nT  reports  about 
other  departments  of  the  Russian  Govi-i nit;eii!.  tin-  Russian  tele- 
c;r,ip;i  scr>irr  appears  to  be  it>uui.;jy  m,iii.T|,:<-i|  Moth  in  St. 
Petersburg  and  Moscow,  the  head  telegraph  offices  were  ttp-to- 


date  and  well  equipped  and  atia:igrd,  and  the  officials  hard  work- 
ing, capable  and  well  instructed.  The  volowe  of  messages  han- 
dled in  Russia  n  far  less  than  in  Great  Britain,  about  an  milliaos 

as  against  (kj  miHions  jtcr  annu:n :  but  on  the  other  hand  the 
territory  screed  by  tlic  Russian  telfgrapl'.s  is  vastly  greater,  and 
tlic  cTiurntons  Russian  Ji'^t.-tiicci  and  the  arctic  witite:?  h.isr  intro- 
duced special  technical  diftkultic?  which  liave  be«ii  surtnounted 
in  a  way  that  would  do  credit  cvc:i  to  .\nierK-an  telegraphic  en- 
terprise. There  is  a  general  demand  on  the  part  of  the  public 
for  an  extension  of  postal  and  telegraph  facilities,  and  there  are 
hope-?  tlia'  the  iirvvly  elected  Duma,  or  Iin;)LTir:l  Parliament  will 
recomiKtiiv]  the  appropriation  of  sufficient  funds  to  enable  these 
iii'-rcascd  facilities  tu  lie  pjinidcJ.  .Mcatnvhiu-  thr  Russian  post 
and  telegraph  department  has  made  the  best  use  of  the  means 
at  its  disposal,  and  aiioeeeda  in  brining  ii^a  very  large  annual 
profit  to  the  State.  « 

For  working  over  moderate  distances  the  Hughes  is  em(d«yed, 
a:;<l  iicarlv  a'l  t'lc  1( .iii;- (11 -Tancc  circuits  are  cflf-ipiiid  with  the 
\\  imatsioiic  auii.uiutut,  ilu-  received  tape  being  h.ari^'jd  to  type- 
writer girls  for  trnnscrij  t  un.  a  considerable  tnunhcr  r  f  t>[)c- 
writers  being  used  for  this  purpose  both  in  the  St.  Petersburg 
and  Moscow  telegraph  offices.  Nearly  all  the  telegraph  wires 
are  i-nm.  iron  (about  don  lb.  per  mile)  and  this  fact  combined 
with  the  colossal  distances  renders  the  use  of  an  atilomntlc  system 
such  as  the  Wheatstone  inevitable.  There  are  about  i6  Wheat- 
stone circuits  in  Ru«.sia,  among  others  St.  Petersburg  to  Rostov, 
1,100  miles  and  two  reficalcrs,  Kazan  and  Omsk,  i.obo  miles  and 
one  repeater;  Omsk  and  IrknUk,  i,aoo  miles  and  two  repeaters; 
St.  FMersburg  to  Odessa,  1.000  mites  and  two  repeaters.  From 
Itlmtslt  to  Vladivostok  &  rougjily  about  i.fioo  miles,  and  from 
St  Petersburg  to  Vladivostok  abont  S.000  miles.  The  longest 
Wheritftonc  rirc'.nt  in  Russia  is  the  viwcial  wire  frnm  St.  Peters- 
burg 10  Irkutsk  on  Lake  Baikal.  This  is  6-min.  iron  wire  (about 
800  lb.  per  mile),  and  the  length  of  the  circuit  is  aN  tit  3,800  miles 
with  six  repeater  stations.  Pekin  is  roughly  about  1,000  miles 
from  Irkutsk,  and  on  one  occasion  the  experiment  was  mad* 
of  working  through  direct  from  St  Petersburg  to  Pckin.  A  apeed 
of  30  words  per  minute  was  reached  quite  clearly,  a  noteirartliy 
achir\  inent  considering  that  the  line  consists  of  over  4,500  milct 
of  iron  wire. 

The  Hurray  system  has  now  been  \vorkii%  for  about  tWOyMfl 
hetsreen  Ediiiburgfa  and  London,  and  «  complete  d«pi«K  inabd- 
latioa  is  being  constructed  for  London-Dublin  The  qpitaa  has 
also  been  working  for  more  than  a  year  between  Hamburg 

and  Berlin,  and  it  is  working  between  St.  Petersburg  and  Moa- 
c  iw.  The  tiiilian  Telegraph  Hcpartment  has  ordered  a  com- 
plete duplex  e<iuipmcnt  for  use  between  Calcutta  and  Bombay,  a 
distance  of  I,aoo  miles,  and  the  Austri.nn  Administration  is  having 
an  experimental  set  coiutrticted  for  trial  between  Vienna  and 
Prague.  When  sets  have  been  installed  between  I^ondon  and 
Berlin  and  between  Berlin  and  St.  Petersburg  it  will  be  poeaibl* 
fowirg  10  the  power  of  retransmitting  messages  automatically 
from  the  received  Murray  tape)  for  any  of  the  cities— Ediiih\irgh, 
Dublin.  London,  Berlin,  Hamburg,  St.  Petersburg  .md  Moscow 
(and  by  and  by  Vienna)  to  exchange  telegrams  with  each  Other 
automatically  without  disturbing  the  local  traffic  between  any  two 
of  these  cities. 


New  Multip]e>Unit  Control  Sygttm. 


A  patent  issued  May  22  to  Mr.  H.  McL.  Harding  and  Charles 
Martin  Clark  describes  a  new  multiple  unit  oootrai  system,  die 

in  lin  feature  of  which  is  the  use  of  a  single  pilot  wire  extend- 
ing tiir.'Ughout  a  train.  With  (his  single  wire  the  motors  of  all 
the  cars  can  be  controlled  to  standstill,  full  speed  forward,  full 
speed  reverse  or  any  intermediate  relation.  The  essential  fea- 
ture of  the  control  mechanism  lies  in  a  differentially  wound  mag- 
netic Operating  device.  Assvuning  a  solenoid  with  two  equal  dif- 
ferential winifings  in  series,  one  end  is  connected  to  the  Ime,  the 
other  end  through  the  car  to  ground,  and  the  middle  to  the 
pilot  wire.  In  connection  with  this  arrangement  is  a  rheostat, 
nnc  =.\(k'  of  which  is  connected  to  line,  the  Other  side  tO  ground, 
and  the  contact  handle  to  the  pilot  wire. 
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With  the  rheostat  handle  in  mid-position  (where  it  niiiy  be 
on  a  "dead"  contact )  the  potential  of  the  pilot  wire  is  250 
volts,  assuming  n  circuit  voltage  at  500  volts.  If  now  the 
rheostat  arm  i»  moved  so  as  to  cut  out  resiiiance  00  the  litte 
iide,  the  voltage  of  the  pilot  wire  it  increased;  and  if  moved  in 
the  reverse  direction  toward  the  gTom<i  side,  the  pilot  wire 
voltage  is  decreaicd.  When  (he  volt.ige  ot  the  middle  point  of 
the  aoienaid  is  aSA  wluch  tlie  m.m.f  s  of  the  two  windinp 
ncntnlite  each  oAer,  the  core  It  heM  bf  ipringi  in  i1nid-po^ 
tieo.  With  incKue  or  dccnue  of  pilot  wre  TCltefCb  d>i* 
it  destroyed,  ooe  eoil  catrics  nofe  cancat  then  Hw  other. 


MULTU'Lt-LNir  CONTUUL  SYSiaH. 

and  the  core  t»  moved  in  one  direction  or  atiother,  the  amount 
o:  moviinriit  <1epet;<Jin)(  upon  the  chaiiRe  i:>f  vnltagc  in  the  pilot 
Mhich,  lit  turij,  dcpciidii  upon  the  arc  through  which  the 
rheostat  handle  i»  moved  It  is  this  movement  of  the  solcr.o^d 
core  which,  operates  the  motor  controller  Movement  of  the 
rheostat  handle  in  any  car  ratiscK,  of  cV'.ise.  of  the  motor 
ooRlrollers  of  a  train  to  be  operated  synchronou&lv  to  stopk  start, 
reverae  or  ehaas*  speed.  The  accompsnyinf  cut  illditfatcs  tihe 
9slem  diagraamiatically. 


A.  I.  £.  £.  Presidential  Address  of  Dr.  S.  S. 
Wheeler. 


ENCtNEtXlNC  UUNOK. 

While  I  have  prepared  in  writing  somrthing  of  an  annual 
address,  as  required  by  the  Constitution,  I  shall  try  to  express 
the  substance  of  my  theme  to  you  directly,  because  I  attach  some 
importmee  to  the  emphasis  that  can  be  given  odjr  in  this  way. 
All  that  I  would  say  has  been  tnmniariied  by  Frauds  Baoon  in 
the  prefaoe  to  his  "IXaxims  of  the  Lnf  where  he  says: 

1  bold  every  man  a  debtor  to  his  profession;  from  the  which 
as  men  of  cour?e  1  1  r"rc  to  receive  countenance  and  profit,  so 
ought  they  of  duty  to  Lndcavor  themselves  by  way  of  amends 
to  be  a  help  and  ornaniciu  thereunto." 

I  feel  that  I  cannot  make  a  better  use  of  the  opportunity 
afforded  me  by  this  occasion  to  reach  electrical  engineers  and 
the  engineering  profession,  nor  can  I  do  our  profession  a  greater 
service,  than  by  rai.smg  my  small  voice  in  Aupp<irt  of  the  piin- 
ciplf  so  admirably  stated  W  Lori  Bacon.  I  will  use  my  oppor- 
imiily  to  we  Art  enginaeia  Interest  tbenndves  in  improvinf 
the  aucal  tinndard  «r  the  ethics  «f  the  profession  and  in  alreng^ 
ening  their  sense  of  the  eblisation  that  bind*  all  engineers  to  a 
course  that  is  particularly  honorable. 

We,  as  engineers,  are  accustomed  tn  hi-annR  ourselves  re- 
ferred to  as  profc^;i'.-nal  iiLfr  I  hi'  ImIm:  i>(  r:i]Ung  v.%  profes- 
sional, though  Tio;  stTiitly  ;u'(-ui;<t(  does  no  harm,  and  by  en- 
couraging tn  !,;?(. 1:1  r  iiirr  .Tiiil  couscientiousncs s  ought  to 
benefit.  The  relation*  SitfAcMi  the  clergyman,  physician,  or  law- 
yer and  his  parishioner  or  client  are  regarded  by  !.i\v  ami  us,iRe 
as  especially  sacred  and  inviolable,  and  the  obligation  imposed 
upon  the  professional  man  to  he  faithfiil  to  the  interests  of  the 
client  or  pnMcfe  is  equally  strmg.  It  is  not  m  my  mind  to  dwell 
upee  these  rebtions  or  even  to  attempt  to  describe  them,  became 
ibty  are  well  known  and  estaMithcd  and  the  subject  has  been 
treated  by  many  great  aufhoritie*. 

My  wish  is  to  draw  the  ;ittciiti'>n  of  enpireer*  .'iiirl  i<thcrs  »li<j 
are  rngagid  fi«r  the  pir'jdr  in  hardi  ng  the  ir.rori  <if  r  atiirc  ar<l 
in  intirprriiiig  iii.  laws.  ti>  the  priiprutv  find  luri-^-ity  of  re- 
garding lheniM.dvcs  av  in  the  inic  catcR'iry  with  the  '■Irit-t'y 
profe'siofia!  man.  The  attitude  .>f  the  public  contribute^  ki  llii< 
obligation.  The  public  considers  (much  more  than  there  is  rea. 
son  ibr)  that  the  several  bianehcji  of  engineering  are  i^ppfiiil 


iubiedi  and  nut  ',vilh:n  l.he  ^'umpreheiibion       the  I,4>min, 

and  therctorc  it  jjlatis  ;:seli  ;n  tlu-  hands  ot  the  engineer,  He 
li  :hus  put  under  the  umio'-t  moral  and  prnresiioiial' obligation. 
The  duty  is  as  great  as  that  of  the  physician  to  his  pit  ait,  al- 
though engineers  aa  yet  do  not  gancrclly  lecagniae  audi  re- 
sponsibility. * 

On  the  other  hand,  the  public  finds  no  such  declaration  of  high 
standards  in  the  engineering  profemioo  as  in  the  older  profes- 
siors.  It  is  therefore  unclined  to  treat  the  eugimer  K^ttij  in 
ethics,  and  to  withhold  from  him  that  dcfereiwe  which,  if  ren- 
dered, would  in  itself  encourage  a  higher  professional  standard. 

That  n-iii.li  ihunght  has  already  been  given  to  the  subject  by 
engineers,  arrlr.tti  t  i,  eic .  is  shown  by  the  numerous  discussions 
which  have  taken  pl.ire  m  m.it:,  if  the  societies.  'I  he  1  oiifLisinns 
reached  by  niaiiy  of  llicm.  a^  ■\pi'<'<i<.pd  in  the  5.cverai  codes  of 
flii.;s  I'ormnlly  adopted  for  li  e  Kiinl:i:.ie  (if  niuiiiUTS,  are  very 
iiiieri  -tiiiK  11:  d  hflpiul.  I  ask  "leave  to  print"  at  the  close  of 
tli;  e  rcmiirks.  leterence  to  these  discussions  and  codes,  with 
acknowledgment  for  the  valuahle  assistance  of  my  friend,  Mr. 
Edwin  Burt  Doug^aa. 

In  a  few  eases,  however,  being  pccpaied  principally  with  a 
view  to  the  relationB  of  the  members  of  the  profession  to  eacb 
other,  these  codes  are  rather  narrow  and  in  the  style  of  labor 
tjnion  rules.  This  iuggcsis  that  greater  weight  be  given  in 
t:i!  !ii  ;o  the  intirests  of  the  clieiit  and  the  interests  of  the  public. 

ihc  c^es.tncal  branch  of  engineering,  being  the  y<iungcst.  has 
not  yet  formally  taken  up  the  question  o:  ttlin^.  but  should  do 
so  and  will  have  the  aid  of  the  experience  of  all  other  branches 
of  the  profession. 

The  moral  duties  of  the  engineer  may  be  stimmirised  as  fol- 
lows : 

First,  the  duty  to  the  cHcnt  To  see  that  his  imerests  arc  pro- 
tected, that  he  is  vnsely  educated,  or  advised  as  to  what  he 
ought  10  have.  That  be  gets  it.  That  information  pcrUining 
to  Mm  does  not  reach  others. 

.  Second,  the  duty  to  the  public.  To  se-.-  tint  the  public  is  not 
imposed  upon  by  misinformation.  The  rewspaptrs  .ire  fn'!  nf 
descriptions  of  clu  nicii  which  mitli-ad  ih-  public  ai  i!  ,1  .,  Id.  it 
stories  that  are  a  reflection  on  the  cngincff iiig  profession.  liu- 
gincers  are  frequently  called  upon  to  discuss  such  schemes  and 
to  point  out  their  absurdity:  and  are  frequently  unable  to  eoo- 
vince  the  layman  that  they  are  without  merit,  became  the  public 
mind  is  not  suflicienlly  educated  in  engineering  matters  and  hc- 
CBuae  tihe  profcssioaal  standing  of  engineers  in  the  oonununity  Is 
not  li%h  enougli. 

Third,  the  duty  to  the  engineering  societies,  which  involves 
contributing  to  their  welfare,  both  in  time  tr  r  adininivtration  and 
the  preparation  of  technical  contributions  and  discussi m;.  and 
in  money.  There  arc  three  reasons  for  this  obligation:  t^rst.  the 
society  reprpwnl^  \hr  :<rt  or  craft  by  which  the  engineer  supports 
him^i  f  SiinU  In-  iwi-s  it  some  debt;  second,  it  is  to  his  ad- 
vantage that  the  branch  to  which  he  belongs  should  attain  S 
position  of  strength  and  recogrition,  and  that  it  should  com- 
mand respect  for  its  opinions  and  endorsements;  third,  be  should 
so  conduct  himiclf  as  to  stand  well 'm  his  aodely,  whose  nemhers 
are  his  peers,  and  are  therefore  the  men  whose  ooramendatiaai  the 
world  will  accept.  • 

THK  CNCI!«F.£Jt's  Dl'TY  TO  HIS  CtlENT. 

This  is,  of  course,  the  most  important  obligation  to  be  con- 
sidered, and  the  one  to  which  all  others  must  give  way  if  (here 
is  aoy  conffia  This  is  the  direcitoo  in  which  itaproventcnt  in 
the  atuinracnt  of  Mlier  ideals,  which  may  be  expected  from 
natural  evelulion  as  time  goes  on,  will  be  most  appredated  by 
the  public  since  la  diis  direotlon  the  public  is  most  affected.  It 
is  hardly  necessary  to  say  that  the  client  is  entitled  to  the  very 
best  there  is  in  the  engineer  in  thought  and  in  service  or  execit- 
tioit.  and  I  mention  it  only  to  make  the  statement  ii  rtiplne.  In 
drawing  a  comparison  between  our  profession  and  the  older  or 

I  till.  ,  d  I  lies  with  a  view  to  selecting  the  lines  along  which 
»e  ihtiuld  irv  to  guide  our  evolution  and  improve  our  standards 
«  hile  I  bcliex  c  that  the  essential  principles  involved  are  the  same, 
•lid  (hat  we  should  set  oar  aim  at  as  high  and  even  a  higher 
^latid  ird.  there  are  some  considerations  which  must  not  be  n<t» 
Iccted  and  which  necessarily  call  for  the  employment  of  slightly 
dllTerrnt  means  in  aiiaining  the  same  end. 


i._ 
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Many  siipfKi^ediy  iiidftjxndent  contulting  eiiKineers  have  aflU- 
iations  with  ftiKi'^fcrnig  or  msiniifuctnrijig  concern?  interested  in 
the  introd'uiion  an<i  t:^l>  of  ri  pafticular  apparatus.  The  engi- 
neer ust)4r.  recommends  the  same  apparatus,  aiid  its  nianutac- 
turer  recomnuiids  the  engineer  to  clients.  It  is  often  held  that 
the  best  engineers  are  subject  to  such  afiBliatiooi,  because  tfae  best 
are  sought  after  and  the  absence  of  such  aOllKtiaa  ts  an  iadk 
caikw  of  lack  of  tapadXf.  This  is  aot  coniplcMljr  ttu^  and  Aeie 
are  many  good  men  doing  general  work,  tbotigft  not  nearly  so 
large  a  proportfon  as  of  general  practitioners  in  law  or  la  iDedi- 
cine.  The  circumstance,  however,  imposes  upon  those  who  are 
subject  to  luch  relations  the  obligation  to  be  especially  careful 
when  advi'-ing  a  client  to  acquaint  him  fully  with  the  fact 
of  such  relation  ant!  :o  divest  themselves  at  the  mt>meot  of  any 
influence  which  might  bias  their  judgment.  Their  advice  will 
then  have  die  incntoed  valne  dile  lo  thdr  apcdal  kaowMfe  and 
experience. 

Another  fact  wUch  SifferentUtes  engineering  fnn  other  daisca 
«f  professional  woric  is  that  study  and  work  far  a  client  takes 
flo  shape  of  drawings  and  data.  whNIi  an  uanally  regarded  as 
Ute  profterty  of  the  engineer  and  not  of  the  cHent  Sacfa  records 

are  often  voluminous,  and  are  an  exact  statement  of  the  affairs 

of  the  client  as  far  (liey  gn.  Ohvioii?;v,  the  cu'!torly  of  suc'ti 
matter  involves  important  points  in  the  relation  of  the  erginecr 
antj  (111-  i-iieni,  and  if  misused  the  consequences  to  the  client  may 
1»  ■'t  rmiK.  Even  when  an  engineer  is  on  the  simple  basis  ot  an 
empl  lyr  it  is  sometimes  suggested  that  sketches  and  data,  such 
as  may  be  contained  in  note  books,  are  his  personal  property.  In 
this  Connection  the  fact  that  nearly  the  entire  work  of  the  engi- 
neer is  reduced  to  and  is  reprcsoitcd  by  drawings  and  tgnrts 
as  stated,  ^mi  the  snbjsct  great  importance.  Perhaps  here  is 
tfae  greatest  difference  between  the  engineering  and  the  other 
profcttibns.  There  is  no  parallel  in  the  so-called  learned  pro- 
fessions, and  the  clicii;  or  patient.  ;ilni(  st  wllbout  exception, 
employs  aid  simply  for  exptm-Mrc  .nnJ  a<ivi<i;.  and  at  no  time 
docs  occasion  arisf  for  the  re<lni  ti or.  to  :i  niit  •,i;e  record  of  the 
preliminary  or  final  results.  In  this  respect  moral  responsibility 
devolves  upon  the  engineer  in  greater  degree  than  upon  others. 
The  point  may  well  be  illustrated  in  a  more  ordinary  connection 
by  considering!  the  posiibllily  of  a  manufacturer,  founder  or 
artisan,  furnishing  to  strsiwers  articles  made  fion  designs, 
drawiega  or  patterns,  the  property  of  ethers  whkh  tiappcn  to  be 
in  Wm  possession. 

Professional  relationship  hotwcfii  the  engineer  and  rlieiit  in 
rc^prct    to  ■.'.-■nli'lf  iitiii:    ii."it;:rr    ;iiiil    it-    itivio'ability    i^  not 

thoOgh:  to  be  like  tiiat  oi  the  physitiaii  or  lawyer  to  client  or 
patient,  and  is  not  so  recognized  by  law.  I  believe  the  courts 
should  so  reco«Jiize  it,  and  in  any  event  the  engineer  should  so 
regard  it  as  iipf^Iying  to  htni»elf,  and  if  anything  should  be  even 
moic  Krupulona  than  the  physician  or  lawyer.  In  these  days 
most  eni^noeriiig  is  done  for  cotpofations,-  hut  while  coiparatiaas 
ase  "artHlciar  persona,  tli9  are^  nnerthelcsa,  created  by  the 
Stale,  and  therefore  the  Slate  has  the  right  to  dissolve  them,  to 
examine  iheir  books,  to  ask  qucst-ons,  etc— right;  which  thf: 
State  does  not  possess  in  the  case  of  indiviciunU  Whsk  this 
difference  between  the  h-ifa]  richt-,  o:  corporations  (which  form 
the  bulk  of  the  client>  of  engineers)  and  the  legal  rights  of  iu- 
dividunls  (who  form  all  of  the  patients  of  doctors,  all  of  the 
charges  of  clergymen,  and  many  of  the  clients  of  lawyers)  is 
not  the  cause  of  the  diilercnce  in  the  legal  status  of  the  engi- 
neer's eonlidcntial  advice  eaaqiered  with  the  advice  of  tihe  plqr- 
aidBn  or  lawyer,  it  is  yet  suggestive  of  it  and  throws  light  tipon 
fL  Thefelbr^  engineeis  should  be  tiie  more  careful  in  regard 
M  matters  of  conRdencc. 

To  the  engineer  whose  work  is  educational  ai.d  whosr  clients 
■re,  therefore,  his  student*  is  given  the  opportunity  to  exercise 
at  once  the  most  direct  influence  for  engineering  honor,  hy  his 
teaching.  We  may,  therefore,  expect  that  the  profession  will 
receive  its  greatest  hdp  from  him. 

THE  ENCINFrTi'--.  n'rTY  TO  tllF.  PCBl.I- 

U  largely  educational  or  instruciivc.  ii  the  pubiic  behc%'cs  that 
engineering  i«  a  «ubject  it  is  not  fitted  by  talent  or  training  to 
deal  with,  whether  it  is  justified  or  not  in  this  belief,  is  not 
the  engineer  under  the  strongest  obligation  to  guide  !t  aright? 


When  a  man  trusts  yon,  you  arc  bound  to  respect  the  trust,  or 
you  will  lose  your  standing.  We  ali  iuiow  tiiat  a  mass  of  mis- 
leading, foolish  and  sometimes  deliberately  deceptive  informa- 
tion on  engineering  or  scientific  subjects  is  given  out,  circulated 
and  published.  All  of  this  by  its  ultimate  failure  brings  our 
occupation  into  disrepttte.  Many  engineers,  when  sslced,  reply 
correct^,  pointing  out  the  aitsstatemcats  and  errors:  but  how 
many  of  us  iry  lo  be  good  teachers?  How  naay  of  us  take 
care  to  see  that  the  real  facta,  the  real  situatbn,  the  real  need 
or  the  real  possibilities  are  made  plain  to  the  layman  ?  Take  an 
ordinary  case,  such  as  the  almost  daily  statement  that  someone 
has  invented  a  ufw  motor  (not  necessarily  electric),  so  power- 
ful thttt  "Tairii  can  be  run  a  luindred  or  two  hundred  miles  an 
hour  by  it.  .Assume  that  there  arc  ten  thousand  engineers  in 
the  United  States,  I  suppose  that  one  thousand  of  these  say 
each  lime  the  subject  is  brought  to  their  attention  that  it  is 
absurd ;  that  they  don't  beiieve  it;  that  it  has  been  tried  two  or 
Arte  tiokes  hm  never  sueecasf  oily,  etc.  How  many  of  even  the 
dmuiand  do  you  suppoitt  take  eno«^  intarest  in  aettinjf  the 
public  right,  to  spend  enough  time  to  say  diat  travel  at  any  sndi' 
speed  is  entirely  a  4|,uestion  of  roadbed  and  right-of-way.  that 
it  iS'  easy  CI.  lugh  to  make  motors  of  almost  any  kind  having 
power  enough  to  pull  a  car  nr  trait;  at  these  Speeds,  but  that 
practical  roadbed  conditions  pro^:  "r,n  it,  and  that  ihe  most  perfect 
track  ever  built  is  so  irregular  that  the  train  would  be  liable 
to  jump  the  track  at  such  a  speed.  Those  who  give  true  educa- 
tional explanations  in  form  digestible  by  the  laymen  do  their  duty 
to  the  public,  and  do  it  and  their  profession  a  service.  It  ought 
to  be  clear  to  every  ciifiuiccr,  and  it  probably  is,  that  the  more 
the  public  is  enabled  to  understand  the  real  ficts^  the  more  dia- 
cHndnaiing  an  audience  It  will  heooma  far  the  appreciation  of 
really  meritorious  feats  of  engineering.  At  present  I  fesr  that 
in  the  public  estimation,  telegraphing  to  Mars  is  far  ahead  of 
getting  the  drydock  Dnccy  to  Mnn  I.i.  When  .i  m  ui  svho  is  in 
a  position  to  know,  either  as  a  rc-ult  cf  trauuug  i«nd  education, 
or  •'t  HiaM-  r-r.t  talents,  is  asked,  hy  one  who  does  not  know, 
any  qucsiisjii  about  engineering,  physics,  or  the  laws  of  nature, 
and  he  does  not  set  that  man  right  to  the  best  of  his  ability,  he 
4$  shirking  b'n  duty.  Possibly  he  is  a.ssuming  that  he  has  a  patent 
on  some  of  the  laws  of  nature,  or  a  part  interesL  This  view 
would  not  raise  him  in  any  one's  estimaiiaia. 

Another  example  eoeurs  to  me.  I  have  MCli  ft  niMi  flu  Ii  witness 
in  couflp  alter  quali^nny  us  «  pttent  expert,  which  mpans  that 
be  is  oliiciaDy  clothed  with  andiority  as  an  engineer,  and  that 
he  is  there  for  the  information  of  the  cour',  .-pcnd  hours  and 
even  days  framing  numerous  answers  to  a  single  iiuesiion,  his 
MM''  o!<jcct  being  to  ai'.id,  if  p,  .^■.ib:<-.  mnkmn  .i  simple  state- 
mciit  (jf  the  truth.  The  nusf  ii,,-  .,i  r,,iirse,  li  that  the  ntan  con- 
fuses his  duties  and  .icts  .is  :,u  nlvi  .  ite,  while  the  public  under- 
stands that  he  is  there  as  an  engineer  to  make  clear  the  facts. 
The  result  is  well  known  and  gives  rise  to  the  sayings  "Liars,— 
liars  and  patent  experts."  The  example  serves  my  purpose  wcU 
in  illustrating  by  extremes  what  I  mean  when  I  say  that  it  is  > 
the  duty  of  an  enghieer  to  give  the  public  the  truest  and  tmiplest 
explanation  of  each  engineering  qpKttion  when  It  eoaaes  up  in 
his  oommnnity,  taking  care  to  put  it  in  andi  form  aa  vriO  be  nn- 
dcrstood. 

TBic  sMottnia'a  sutt  n  aia  lannssmirAi,  aoanr. 

Ilie  other  duties  of  the  engineer  I  have  placed  before  his  duty 
to  his  professional  society,  because  this  latter  relates  to  his  solici- 
tnde  for  himself  and  his  fellow  engineers  as  distlngidstied  from 
his  aoiicitnde  for  his  client  md  tot  On  pntHe.  The  principilt 
of  doing  sonediNb  however,  for  'Vovr  erawtf'  is  so  vreO  estab- 
lished and  recognized  that  it  does  not  need  full  discussion  here. 
I  thfnfc  even  some  animals  act  upon  this  principle.  The  insti- 
tution- iif  cratt.=  ,  societies,  (ralernities,  guilds  ami  I'r.r  like,  is 
ver\  .ihl.  .->nd  the  rc,-|-,oiis  i,,T  then;  arc  ^ound  ..nd  ■.wll  known. 
Yet  th-.Tc  ari"  those  who  ;)ay  ni:  attention  to  thi-  r  fii:  lal  society 
rcprt.sititiiij{  ih«  (iroies-sion  to  which  they  belong.  Rare  and  pe- 
culiar birds. 

Unfortunately,  some  societies  are  at  times  not  well  rtm.  The 
meetings  are  Minetimes  monotonons,  owing  to  the  prcsenlaiiott 
of  natter  which  does  not  happen  to  relate  particularly  to  or  in- 
terest die  members  then  present  The  groups  of  men  are  not  well 
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it  some  being  older  men  wMt  wide  ovcciciiG^  wtule 
othen  are  the  beginners,  and  WKnetimcs  the  ittftetiiis  <|iiai1«ra 

are  noi  c  nnfiiruiLili:.  Xmhc  of  these  things  is  an  excuse.  If  the 
professioti  is  xoiing  ami  [iwr/so  arc  you.  If  yoii  have  prospered 
you  arc  a  ir.ciiilicr  of  an  im;:iortaiit  and  succu.-srjl  prijlcbiioii,  and 
then  if  the  i^Mrtrrs  arc  poor  and  the  society  not  strung,  it  a  your 
fault,  bee;!!!--!'  V  III  have  not  contributed  enough  to  make  a  so- 
dely  imporutit  in  proportion  lo  the  position  you  have  attained 
by  work  in  the  sphere  of  activity  which  it  rcpreseittSi  There 
are  oMiay  wajps  in  wbich  y«a  can  utpport,  encourage,  and  con- 
triixitc  to  the  dignity  of  your  prolesaional  abdety,  and  yon  can 
sdect  time  means  which  are  moat  aBTCeahle  to  your  own  methods. 
Even  the  mere  attitude  of  a|>provaI  of  the  society  is  of  great 
value.  It  is  well  to  give  your  profession  and  the  piili'ir  ti  .  under- 
stand that  you  believe  in  your  society  and  follnw  ii-  i ,  vomniciuia- 
tions  and  standard- 

:\  more  commonplace  but  none  the  K-^'  i  jsuive  reason  for 
your  oblinatioa  to  contribute  to  the  .su;ip.irt  t'  your  society  i* 
that  yon  are  earning  your  living  out  oi  the  an  which  it  represents 
and  whadi  it  k  liyiac  to  dignify.  Your  obligation  is,  tliercfore. 
definite.  It  is  also  greatly  lo  your  iotcreal  that  your  ^ofcasion 
be  nude  as  imfwrtant  and  Its  position  Iwfore  tlie  world  as  com- 
manding as  possible;  and  it  would  not  be  right  were  you  to 
allow  other  professionals  to  bring  about  this  result  without  your 
aid  and  then  for  you  to  rr.iij  any  benefit  fro.-n  it. 

In  conclusion,  I  will  mcjaion  what  I  believe  to  be  the  broadest 
and  mo^t  important  function  of  professional  relations — an  en- 
gineer's standing  or  the  way  in  which  he  is  regarded  by  his  con- 
temporaries. All  the  world  recognizes  that  the  best  judgment  of 
a  woikmaa  is  by  other  workmen,  of  a  woman  by  other  women, 
of  a  lawyer  by  otlicr  lawyem;  likewise  the  best  estimate  of  an 
engineer  as  a  man  and  engineer  is  by  ihe  members  of  Ma  own 


CURRENT  NEWS  AND  NOTES. 

THE  WIRELESS  TELEGRAPH  C0NF8RBHCB.-Oa  the 
suggestion  of  the  British  Government,  the  International  Wirelest 
Telegraph  Conference,  which  was  to  have  taken  place  in  Berlin 
this  year.  Ins  been  poatponed  from  June  a0  to  October  10. 


AMERICAN  CIVIC  FEDERATION  IN  GLASGOW— The 

American  Xat  'M.i!  Tivic  Federation's  committee  inspected  the 
Glasgow  municipal  cicvtrical  system  on  June  I.  According  to  a 
dispatch  the  members  expressed  surprise  at  the  effidency  of 
nunagemem  and  low  rate*  for  current 


PENNSYLVANIA  INDEPENDENT  TELEPHONE  ASSO 
CIATtON.—The  tiext  meeting  of  the  Pennsylvania  Independent 
Telephor<-  .\-ii  iation  will  be  held  in  Allcntown  on  ."-^o;iti  i!  :ier 
tl,  12  and  ij  next.  Mr.  H.  E-  Bradley,  135  South  Second  Street, 
Philadelphia,  is  the  secretary  of  the  asaociatioa. 

STATE  CONTROL  OF  WIRES  IN  MASSACHUSETTS  — 
Governor  Guild  of  Massachusetts  has  iii^ncd  the  bill  authdri/ing 
the  Sl.itc  of  Massachusetts  to  as^iimr  >  nntrol  of  telephone  and 
iclegr.iph  wires  operated  within  v.r  St.ite.  The  wires  will  be 
undvr  the  supervision  of  the  Slate  Highway  Commission. 

PROF.  DK  OSTWALD  has  resigned  the  ptofebsorship  which 
he  hdd  in  the  University  of  Leip»g  for  nearly  twenty  yc.-irs, 
having  dcddcd  to  retire  to  his  country  house,  where  In  li:i^  a 
private  laboratory,  and  devote  himself  to  cjcpcrimcntal  and  lit- 
erary work. 


X.tllONAL  PHYSICAL  L.'1BOk.rrORy.-The  buildings 
which  have  been  added  to  the  National  Physical  Laboraioiy  in 
Londbn  for  electrateehnical  and  photometric  work  will  be  opened 
Jme  as  hy  Mr,  R.  B.  Haldane,  the  SecreUry  of  State  for  War. 
This  is  the  first  day  of  the  tour  of  the  members  of  foreign  so- 
cieties received  by  the  l»^tilu^i^>n  of  Electrical  Engineers,  and 
they  will  be  invited  to  attend  the  ceremony. 


CONySNTION  OP  NATIONAL  ELECTRICAL  COH- 
TRACTORS.—Tbt  Natkmal  Electrical  Contractors'  Assodatisn 

of  the  United  Slates  will  hold  us  sixth  annual  convention  at 
Cleveland,  Ohio,  July  18.  19  and  x,  next.  Mr.  Alex.  Ucnder- 
m  i:,  master  of  transportation,  has  just  issued  1  drcular  regard- 
ing (he  railroad  arrangements. 

CONGRESSES  AT  MILAN  BXMlBmON.'-*ama§  «be 

congresses  to  be  held  during  the  exhibitian  at  Milan  this  sum- 
nil  T  ;,ri'  t' '.■  f  illi  .ving;  September  i  '  f;  EIi rtrobiolog)-  and 
Raiiiuiogy ;  ScjiiL-inbcr  to  30.  Engineer-^  iod  .Vrchitccts:  Sep- 
tember 17  to  jj,  Intrn.ational  Union  of  Tratnw.'ivi  aiui  Rail- 
ways, and  September  17  to  21,  Commercial  Training.  Atnoag 
the  congresses  for  which  the  dates  are  not  yet  fixed  is  one  de- 
voted to  meteorology  and  a  congress  of  tramway  aasodafiont. 
The  etngress  on  automolnles  was  held  May  24  to  May  29- 


COURT  SCIENCE.— DuTwg  a  suit  recently  in  London  in- 
volving payment  for  electrical  conductors,  the  counsel  on  both 
sides  were  not  deterred  by  tack  of  scientific  knowledge  frunt 
plnnging  into  technical  detail  .According  to  a  London  contem- 
porary, one  of  them  amuMUieed  triumphantly  that  "braided  wire 
is  not  a  dklcctrie";  atfd  another  expfamod  how  duat  and  damp 
'sucked  the  electricity"  out  of  a  wire.  An  expert  for  one  of  tbe 
litigants  having  specified  that  tbe  best  materials  were  used,  one 
01  ilic  coiiiistl  ilrcw  aMcr.ticn  \n  tho  fact  that  brass  eyidft-.  wcrt 
scliidulcd  and  asked  'isn't  t;fild  the  best  'non'-COtlducUjr  there 
IS'  1  jj<  11  why  :jut  k'.'.c.  .■m'-.p.;  gold  is  better  than  brass" 
Whereupon  the  referee  suggested  tome  what  sarcastically  that 
diamonds  would  be  better  still. 


lySTITUTJON  OF  ELECTRICAL  ENGINEERS— The  re- 
pnri  >i;  ilic  Council  of  the  Instituth.ii  nt  KlvrtrK-.i!  Engineers 
'  Rntish  I  .It  its  recent  annual  meeting  show»  tlu:  iitjtc  the  last  an- 
nna!  scncral  meeting  up  to  May  17  inclusive,  505  proposals  for 
election  have  been  considered,  and  there  have  been  elected  10 
members,  159  associate  members,  13  associates  and  251  students. 
To  the  daas  of  members  there  have  been  tranaferred 
members  and  4  associates;  to  the  dass  of  itsodate  aenbcn 
there  have  been  transferred  55  asMKiates  and  31  atttdenta.  The 
change  in  the  roll  during  the  last  n  meiNhs  is  shown  in  the 
aooonqmiying  table: 

AaMcitt*  aeiBfafrs   tJSt 

AsMcistn    tJtat  i,jo» 

Student*    ijai 

Feiaien  aieaafccm   iji  isr 

T»t«l   5.«ri  J.9rj 

This  statement  is  of  interest  in  comparison  with  the  report  of 
membership  of  the  American  Institute  of  Electrical  Engineers. 

I'ACUVM  .'7  '..'..  RECUL.ITOK.~'\'wo  patents  were  issued 
May  8  to  Mr.  U.  McFarlan  Moore  on  a  means  «if  maintaining  a 
constant  degree  of  atienu.ition  in  .1  vacuum  tube.  Difficultic' 
have  heretofore  been  met  mth  in  the  operation  of  such  tubes 
from  variarioa  in  vacuum,  and  it  has  been  necessary  dthcr  le 
open  a  tube  and  renew  the  contents  .md  then  re-exhanst.  or  cist 
provide  within  the  tube  some  solid  material  which  would  art  as 
a  generator  or  rcgem  rat' tr  .if  ^..i,.  i<|iiii  automatically  tin- 
impaired  vacuum.  The  ].r.  i.iit  jiiwini m  cutisists  in  means  fi-r 
automatically  mainta:iiuiL'  tlu'  ■,  ui:  :ni  m  the  vacuum  tube  at  a 
substantially  constant  duftrce  by  fcednig  gas  to  the  tube  from  .1 
body  of  gas  having  a  higher  density  cr  tension  than  that  to  I"' 
maint.iined  in  the  tube.  Tliis  involves  the  use  of  a  feed  device 
in  the  nature  of  a  valve  interposed  in  a  passage  between  tbC 
tube  and  the  body  of  gas  of  higher  densi^.  A  magnet  oooneded 
in  circuit  with  the  tube  responds,  directly  or  indirectly,  to  chaise- 
of  electrical  resistance  accompanying  variation  in  the  vacuum 
This  change  of  strength  in  the  magnet  is  employed  to  operate  the 
valve  in  such  a  way  as  to  admit  more  gas  to  t!ir  tube  and  thii- 
bring  the  vacuum  hack  to  nortnal;  the  strength  of  the  magnet 
then  decreases  and  the  flow  or  admission  of  gas  from  the  souim 
is  automaticaily  cut  ofi. 
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mTH  REGARD  TO  COBALT  Mr.  VAU'm,  who  has  been 
invesb'galiug  the  resources  of  North  Carolina,  states  that  cobalt 
available  for  his  storage  batteries  has  been  found  in  seven  coun- 
ties of  titat  State,  The  lapply  ia  aaid  to  have  oome  bitberto  in 
« limitied  vaf  ffon  GennaBiy. 

JAPAXFSR  }J-M!'.ER  ENTERPT<!SrS-VmX>iA  Si^.tes 
Constil-Generai  Miller,  in  advices  from  Yokohama  says  that  im- 
portant developments  are  about  tO  be  made  with  the  aid  of  foreign 
capiul  in  the  timber  indnstriea  in  Japan.  A  concern  has  beca 
fhmwd  with  a  capital  of  %t(nP<»  RoR  which  will  eany  oo 
'>■  nbcr  aivJ  sawmill  business  in  Japan,  three  nr  four  mills  being 
5  HUblislit  ti  111  dMTercnt  parts  of  the  country.  The  principal 
branch  i  t  tl-.i^  bn-,inrs>  will  t:.r:  the  export  trade,  C.ir.ritii.-iU 
^-riRinccrs  will  be  in  charge  of  the  newest  and  best  machinery, 
I  be  driven  by  ekctridty.  The  capital  »  furnished  by  French, 
fjiglisb  and  Japanese  capitalista,  and  all  the  shares  are  taken  by 
the  promoters. 


.  THE  CONNECTICUT  RlVERi-'lt  h  stated  that  the  ap- 
proach of  the  final  hearing  whidi  the  boanl  of  review  of  the  War 

Department  will  hold  in  Springfield,  Mass.,  this  week,  in  the 
matter  of  opening  up  the  Connecticut  River  for  navigation  be- 
tween Hartford  ai'd  Siiniiijfi»  I.l  h  i'^  ^;lven  new  life  to  the  project 
for  a  company  to  be  formed  to  utilize  the  water  power  at  King's 
Island,  bdow  the  Enfield  dam.  Certain  Springfield  capitalists 
faatre  been  approached  and  it  is  said  that  the  promoters  plan  the 
formation  of  a  company  to  be  capitalized  at  between  ^^i^OOOtOOO 
an  l  $(,occ.(;»v3  f<ir  the  purpose  of  erecting  the  necessary  dams, 
bulkheads  and  tiumes.  The  Cbsnccticut  River  company,  of 
Windsor  Locks,  is  reported  to  be  bdiind  the  scheme. 


SUSQUEHANNA  RIVER  POWER.-\x  h  Mat.d  thnt  M- 
torney-Genera!  CarsoHtOf  Pemisylvania,  is  working  on  the  papers 
in  the  proposed  sait  to  compel  the  McCali  Fcny  Power  Com- 
pany  to  stop  work  on  the  mammoth  dam  across  the  Sowitttfaaana 
River  at  MrCrill's  Ferry.  The  ..ttrimc-y  Kcncral  claims  the  com- 
pany has  no  iegal  riRht  to  utilize  the  water  rights  of  the  Sus- 
quehanna River  for  its  own  purposes  perpetually  ixml  without 
compensation  to  the  Bute  or  the  public,  and  states  that  it  is  bis 
purpose  to  trite  vigorous  roeasares  to  protect  the  Sute's  interests. 
He  ailetet  tint  if  this  company  baa.  ^  richt  to  build  a  dam 
across  the  ri**r  at  McCall's  Ferry  there  is  nothing  to  prevent 
any  private  corporation  from  (Liiiim'iip  tlii-  or  any  other  river 
and  using  the  water  rights  wherever  and  whenever  it  pleases^ 
The  obiect  of  this  attack  is  not  dearly  understood,  as  the  utili- 
utioR  of  the  waste  water  power  is  said  to  be  a  popular  sdieme 
that  wiU  prove  of  great  benefit  to  tho  oomnusiicy. 


THE  AVAILABLE  COAL.— A.  recent  estimate  of  the  coal 
supply  of  the  world  by  SitM  ami  Risen  gives  figures  particularly 

favi-r.-ililf  fr.  riermany,  whn^e  depotrt^  nro  placed  at  280,000,000,- 
OOj  toni,  which  will  la=;t.  at  the  pn-.^eiit  rate  of  COnStnnptioil,  .1 
C'^'iiplc  01  •.li'jiisai'.d  years,  ami  in  jn>'  ca^:c  making  allowance  for 
probable  incrcascil  Jeniami,  shmilrl  sufiice  tii)  the  year  jooo.  The 
other  Enropc'in  cc,uiitrie5  are  givct)  a  less  favorable  position.  The 
coal  deposits  of  Great  Britain  and  Irehmd  are  placed  at  about 
T03,o(X),ooo,aoo  tons,  and  with  an  amraal  consumption  twice  tfiat 
of  Germany,  tt-.af  iupply  ul'l  ?.!•  cxliau*tc.1  in  less  than  400  year^. 
The  estimated  coal  deposits  of  BelKiuin  are  23,000,000,000  tons; 
'"i   Fra:icr,    lo.oon.ryxvcxio ;    of    ,\ii>tri.i.    17,000^000,000,    and  of 

Russia  40/100,000,000.  North  America's  coal  deposits  are  esti- 
mated by  the  same  authority  at  68i.ooasocxvooo  tons.  The  total 
for  all  Europe,  adding  minor  anppties  to  die  preceding  figures, 
is  pitaced  at  7oo,ooo.ooOvOM.  But  these  g^antic  ftgures  are  said 

to  be  dwarfed  by  Asia's  deposit.^,  which  cannot  at  present  be  even 
ap5>rox:mate!y  estimated.  China  n  supposed  to  possess  inex- 
laii^^tiblc  supplies  of  coal.  Indeed,  a  German  scientist  is  credited 
with  estimating  the  deposits  of  the  Province  of  Shaosi  atone 
at  1,200,000,000,1000  tons.  Siberia  and  the  Island  o(  Sakhalin  are 
also  credited  wUh  vast  deposits,  of  uncstimated  extent 


ESGLISH  VXDnRGROVXLi  TEiEG^.  trnS  -TW-  muUr- 
grotuid  telegraph  cable  system  between  London  and  Glasgow  ap- 
pears to  be  nearly  complete.  The  actual  length  of  line  is  only 
4091.$  miles,  but  the  total  mileage  of  wire  exceeds  that  of  any 
similar  line.  Over  $7,700  miles  of  wire  have  been  laid.  The 
route  followed  by  the  cable  is  from  London  to  Binninghanit  tiwn 
through  Stafford.  Warrington,  Preston,  Kendel,  Carlisle,  Beat^ 
lock  and  G;a>go\s.  The  cnnd:nt  consists  of  cast-iron  pipe^,  each 
9  it.  long,  not  mduding  the  socket,  and  having  a  nosuiiul  isitcmal 
diameter  of  3  in.  The  average  diameter  is  3%  in.  The  line 
is  divided  into  sections  about  ijO  yards  long  between  nirming- 
haffi  and  Carlisle,  and  HO  yards  between  Carlisle  and  Glasgow. 
The  pipe  is  laid  on  an  average  not  more  than  14  in.  below  the 
••tirface  of  a  footway  and  not  more  than  2  ft,  below  the  sorlaee 
of  a  roadway.  At  iiitcr'.ah  r.f  five  miles  the  cahle  conductors 
arc  led  into  connection  boxes  fitted  in  pillar  test  boxes.  These 
boxes  provide  facilities  for  making  all  ordinary  electrical  tests, 
alio  for  air-diyiog  the  cable  in  case  the  insolation  becomes  de- 
fective. The  cable  line  from  London  to  Ktmini^m  is  tl7  miles 
long  and  emuins  y6  coodnctors,  each  weiChiny  i jo  lb.  per  mik. 


TH8  SAK  FRANCISCO  F/JeB.-Discussing  the  San  Fran- 
cisco fire,  the  Bhetrktl  Hagasine,  of  London*  says:  "Judging 
by  report*;,  gas  seems  to  he  mainly  rcspon«iMe  for  the  outbrealMt 
as  the  bursting  of  the  lr:?c  pijx  s  wonld  rclcLiM-  many  thnusanda 
of  cubic  feet.  Had  San  Francisco  d«pciid««l  solely  for  light  and 
power  upon  electricity  we  are  convinced  the  fire  terroi  lollowing 
the  earthquake  would  never  have  been  experienced,  and  much 
valuable  property  night  now  be  still  unharmed.  We  hope  that  in 
the  reconstructed  city  gas  wiD  not  be  aUowed  an  entrance;  e» 
pecially  if  substantia!  evidence  !s  produced  by  whfch  the  fire  can 

b«~  fixed  upon  this  part'cular  p',iMic  srr\ice.  ^!a^llKp^al^<■^  no  man 
can  control,  but  their  conivciiiRnecs  can  in  smne  meri'ii'.rf'  he  miti- 
gated. Steel  buildings  are  to  be  had  wh-.ch  liill  withstand  earth 
tremors,  and  precautions  are  possible  to  prevent  conHagratioos 
wfKO  bnlhUnes  are  shaken  to  tbe  ground.  San  Francisco,  before 
any  city,  is  in  touch  with  natural  power  aoufees  which  wonld>  i< 
pr<^rly  applied,  make  it  the  foronost  electric  city  in  Ule  world. 
Ga';,  coal,  coke  and  wood  fircs  need  find  no  place  within  its  walls 
when  cheap  tranainitted  electricity  is  so  near  at  hand.  Nature 
has  stepped  in  .nnd  shaken  this  fair  city  of  the  West  as  if  to 
awaken  it  from  altunber  and  suimnon  it  to  the  task  of  casting 
oat  ab  that  thnatan  its  eiticens*  welfare;  Let  oa  hope  her 
teaching  will  not  be  lost  on  the  mcti  whom,  while  she  admonjdie^ 
she  endows  with  the  means  of  defence  against  the  oonseiiHeacas 
of  her  chastiseiMciit.  May  we  soon  point  to  San  Francisco  as 
the  electric  city  of  the  world." 

NEW  YORK  TELEPUOSr.  COMPET!T!ON.  Mr.  John 
M.  Shaw,  President  of  the  Atlantic  Telephone  Company,  has 
formally  presented  its  two-cent  telephone  rate  proposal  to  the 
New  York  Board  of  Estimate.  The  company  is  wiUiag,  with 
two  exceptions,  to  agree  to  the  terms  proposed  tot  die-compaiiy 
by  the  Bureau  of  Franchises,  If  the  city  desire?  to  operate  on 
that  hasis,  but  if  the  city  desires  to  operate  on  the  basis  infor- 
mally discussed  hy  Controller  Metz  and  Martin  \V,  Littleton, 
counsel  for  the  company,  at  the  reeent  public  hearing  on  its 
application,  an  agreement  can  be  renchrd  along  those  lines.  Itr. 
Shaw  ohjecti  to  the  nqniienent  of  an  initial  lagiwno  payOMat 
to  the  and  the  datne  allowing  the  city  to  eeatrol  tbe  capi- 
talization of  the  company.  He  insists  on  $100,000  as  a  first 
payment,  and  wants  no  restrictions  in  regard  to  capitalization. 
He  also  wants  the  city  to  guarantee  the  right  of  entry  to 
the  conduits  of  the  Empire  City  Subway  Company.  If  the 
oompany  can  have  free  use  of  the  subways  it  wQI  "enter  into 
a  contract  to  furnish  teleptwiM  aervice  from  any  part  of  Nmr 
York  City  to  any  other  part  of  New  YoA  City  at  a  flat  rate  for 
business  purposes  and  unlimited  senice  of  *;to8  per  year,  and  a 
flat  rate  for  residences  and  unlimited  service  of  |66  per  year,  and 
for  such  subscribers  who  do  not  wish  to  enter  into  a  contract  for 
unlimited  flat  rate  service  the  Atlantic  Telephone  Company  will 
agree  to  fiwnlsii  fhem  measured  aerviiee  at  a  ceota  a  adi  wholly 
widiin  any  boroui^  and  s  cents  a  call  between  honM^gfaa.* 
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TBLEPHOSES  IS  MINES.— \  dispatch  from  Australia 
Mates  that  at  a  recent  conference  the  mine  owner  of  Victoria 
and  Taunania  voted  aaaninwinljr  in  fxmt  of  instaUinc  tek- 
plMNica  in  nines  a»  a  pncaotion  and  picvcndve  in  rcgaid  to 
accident!  and  ditaiterfc 

POST  OFFICE  TELEGRAPf  IS. —Congressman  S.  W, 
Smith,  of  Michigan,  has  introduced  a  bill  to  c^t:!b?i<;h  a  limited 
telegraph  service  in  connection  with  the  post  ottice  department. 
All  post  oflSccs  at  incQiporatcd  cities,  villagea  and  boroufbs  are 
made  stations.  It  provides  for  Icasinc  lines  of  tdegraiib  com* 
panics  now  in  existence. 

IXSHnriE  FOR  sr.  I.OUIS.-U  h  announced  that  Mr. 
David  Kaiiken,  Jr.,  one  of  the  wealthiest  men  m  St  Louis  will 
devote  the  &um  of  $2,000,000  to  founding  a  school  in  that  cit>' 
on  the  lines  of  the  Masuehusetts  lutitute  of  Xeduioloiy.  The 
items  in  rtgird  to  it,  however,  give  Hia  inslhullan  profosed 
awce  tlic  duracter  of  an  faidustrial  or  trade  school  "^^r  ticne- 
fit  of  tliose  too  poor  to  acquire  special  traininc  otherwise^" 

A  BAD  FJRE  startinc  during  die  day  on  May  a6  on  tlie  pttm- 
iui  of  Zncker,  Levctt  ft  LoA  Cov,  tlie  nuurafacturers  of  declro> 
'  depositing  apparatus  and  supplies  on  West  Twenty-fifth  Street, 
New  York  City,  resulted  5n  the  destruction  of  six  building!;,  one 
dr.itl)  ,1111]  the  niuiry  of  five  persons,  some  of  the  enip!  ''.k  of 
the  cur.cciii  being  ijicluclcd.  The  force  of  the  Connecticut  Diiuiuo 
&  Motor  Company  on  the  second  floor  of  ot»e  of  the  buildings 
bad  an  exciting  and  dangerous  time  before  it  could  escape, 

DRiriXJ  IT  lIOMr:  — 111  n  recent  t-oiiei  il  i  oniir.-,:iiK-.irion, 
the  Co-operative  Elecirical  Iicm". ip:;uMii  A-.-iiv ^av^  that 
one  of  the  advertising  agencie-.  ;t',  iln-  Llev.'tni:;il  fiel:l  ]vm-  ;i!rt;idy 
made  contracts  with  various  central  stations  covering  advertis- 
ing services  which  involve,  during  the  coming  year,  the  issuance 
oi  499006  pieces  of  advertising  matter  to  residences,  stores,  busi- 
ness plaices  and  power  "prospects."  all  of  whom  have  doubtless 
never  before  received  attractive  advertisinc  from  the  central  sta- 
tions, It  ia  odious  d»t  such  a  laige  amount  of  mlsaionary  work 
must  brine  definite  results. 

TROLLEYS  IS  SOUTH  AVSTR.iLl.^.-Thc  Government  of 
the  British  colony  of  South  .Australia  and  the  directors  of  the 
Adelaide  Tr,amw.iy  Company  have  arrived  at  an  agreement  for 
the  purchase  by  the  Government  of  all  the  tramways  in  the  city 
of  Adelaide  for  the  sum  of  $l,3faiilSaok  The  cooditionB  ate  that, 
subject  to  pailiamentaiy  approval  of  die  atreement  and  tiie 
shareholders'  acceptance  of  ^  terms,  the  Government  guaran- 
tees to  pass  the  agreement  durin*,'  the  nf-xt  M-ssion  of  p.irliamcm 
and  also  to  introduce  a  bill  for  the  iuan)vipal;/.alion  of  the  system 
and  the  cor.irr-i  n  f  the  lines  to  electric  traction.  This  should 
provide  a  larss:  oiHiiing  for  American  electrical  tnatetial. 

PLATINIZED  ELECTRODES^Ja  a  paper  presented  befoK 
the  Britiih  Faraday  Sociely.  Mr.  H.  D.  Law  described  some  ex- 
periments made  with  a  view  to  findiilg  an  electrode  on  which 
the  reduction  of  the  aromatic-aldehydes  and  similar  easily  re- 
ducible .  nir,].,  i;r  i  iiiM  not  be  effected.  Platinized  platinum, 
as  being  the  iiuin  which  hydroRen  is  liberated  at  the  lowest 

potential,  was  tried  as  the  cathode  in  an  acidified  alcoholic  solu- 
tion of  benzaidehyde.  .Xt  first  energetic  reduction  took  place; 
the  activity  of  this,  however,  diminished  in  successive  e.xperi- 
ments.  and  was  extremely  small  after  twelve  hours'  polarization. 
The  reaction  is  probably  catalytic  in  its  origin.  In  the  discussion 
Dr.  N,  T.  M.  Wilsmore  drew  attention  to  Tafel's  work,  whidi 
the  author's  resuTis  appeared  to  contradict. 


ELECTRlC.-II.I.y  OI'ER.-ITED  CAIiLF  WISCIIES  —^cc- 
tnc  cihie  winches  have  Uen  recently  t.iken  into  use  by  the  Ger- 
man te>Rr.irih  department  in  connection  w  ith  the  laying  of  under- 
ground c;it)Irs  tli.ii  ;ire  beinir  sulj-titiiteil  thriinghout  for  the  over- 
head lines    The  process  iolioued  in  laying  these  undergroand 
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conductors  consists  of  first  constructing  ccinent  ducts.  Hitherto 
the  insertion  of  the  cables  was  made  by  hand,  requiring  the  work 
of  10  to  U  men.  The  elcctrically.O|perated  cable  winch  which 
replaces  this  liand  operation,  is  distribnted  over  two  cars,  ni.: 
a  smaller  car  on  wMeh  tlie  elect rfcity  to  operate  a^  motor  is 
generated  by  means  of  a  benzine  engine  of  6  hp  capacity  actuat* 
iiit:  ii  dyii.iiii  j.  ;  nd  ,<  t.irger  car  containing  the  3  hp  motor  and 
ihc  winch.  The  kltcr  is  provided  ttilh  a  »elf-acting  cut-out 
switch,  in  case  of  an  excessive  strain.  The  tension  on  the  c.il  lis 
IS  thus  most  accurately  regulated,  a  result  quite  unattainable  in 
the  case  of  a  direct-acting  benzine  engine.  The  heaviest  cable 
aoo  meters  in  length,  is  hauled  in  in  about  7  minutes. 

Xnrn.  rsr.  op  the  F.-J.V  MOTOR.-^Thc  f.-m  motor  liaj 
proved  useful  in  the  ventilation  of  store  windows  sinct  t':ie 
earliest  days  of  its  commercial  availability,  but  the  .1rr.-1r.5e- 
mcnt  of  two  i6-in.  electric  fans  in  a  Boston  shop  window 
10  display  the  attractions  of  about  50  toy  balloons  is  a  new 
suggestion.  Streamers  of  ribbon  have  often  been  displayed 
with  a  fan  motor,  but  in  the  case  above  meotianed,  a  beaulifal 
effect  taaa  produced  hy  setting  the  two  motors  at  the  opposite 
lower  comers  of  a  large  window  tmd  setting  free  some  50  gaily 
(cii  :.  il  li.y  li.ill.-ioiis  ill  till-  windr>w  fn.!  .  Th.^  balloons  followed 
the  air  eurreiiiss  up  :iiid  dovvti,  Awcejiiiig  lUraugh  long  fascinat- 
ing curves  like  huge  bubbles,  and  a  large  crowd  ".1-  ili.iwn  in 
this  way  to  appreciate  what  the  concern  had  for  sale  in  the 
balh^on  line. 


lOU'.i  .STATE  COLLf.GE  THESES  SL  BJECTS.—  FoWov 
ing  is  a  list  of  ;hi-  -i!;ncts  of  thces  presented  by  the  gr."olLi;aiii>.' 
class  of  Iowa  State  College,  Ames,  Iowa:  J.  L.  .Anderson  and 
C.  .A  Pelersnn,  ''Test  of  the  Nevada  Electric  Lighting  Plant"; 
R.  \V.  .Atkinson  and  J.  \V,  Patch.  "The  EtTect  of  Insulation  Upon 
the  Carrying  Capacity  of  Wires":  R.  I,  Caughey,  "A  Study  of 
Tin-Lead  Alloys  as  Solders" ;  L,  E.  Coates,  "Design  of  an  Alter* 
tiating<Current  Railway  Motor";  D.  H.  CngwH  md  A>  M. 
Weise,  "Fuse  Tesu  ':  W  D.  FiwqoS,  "Flans  and  SpediealionI 
for  Telephone  Plant" ;  L  S.  Ickis.  F.  T.  Rowat  and  Ed  Reese, 
"Comparison  of  Methods  for  Mi  mi  ?;  herical  Candle-power 
Measuretnents" ;  F.  A,  Johnson  nm!  M;in  N'eUon,  "A  Study  of 
Telephone  Line  Di^tn-li, mrr  :  im  l  Tl-.'-ir  rievei-.tton"  ;  K  \. 
Jory.  "Design  of  an  .Mternating-Ctirreiit  Equipment,  .•\mcs  & 
Des  Moines  Railway";  G.  R.  Kenny  and  W.  .\.  Marsden,  "De- 
sign and  Construction  of  Sy  nchroscope" ;  \V.  G.  Rubel.  "Test  of 
the  .\racs  Electric  Lighting  Plant";  H.  V.  Nye  and  T.  R.  Wil- 
lisms,  "Design  of  m  Induction  Motor" ;  K.  R.  Ogden  and  C  6. 
Thracfcraofton,  "Design  of  a  Lighting  Plant  for  Chariton,  Iowa"; 
H.  M.  Smith,  "Design  of  Cas  and  Electric  L^hting  Plant." 


T  A. WIT  I  OS  IN  IVASHINGTON.—AAviets  from  Washings 
ton,  D.  C,  state  that  taxation  at  the  rate  of  I  a  per  cent  of  the 
net  camiflgs  of  the  street  car,  gas  and  tntephone  eoutpanies  doing 
busfaicss  In  the  District  of  Cdmnbia  is  the  feature  of  a  Mlt  re- 
ported favorabfy  to  the  Senate  by  the  Committee  on  the  Dittrkt 
last  week  The  measure,  which  was  the  product  of  the  ^  ib-com- 
mittce  which  had  framed  u.  met  with  vicissitudes  in  the  Sc!ia:c, 
howe\er,  and  was  referred  back  to  the  committee  for  further  con- 
sideration What  its  ultimate  fate  will  be,  with  the  chairman 
of  the  committee  opposed  to  it,  is  problematical.  Senator  Hans- 
brou!?h.  ehifrman  of  the  siib-committee  which  prepared  this  meas- 
ure, !  i:r*  :liat  this  eomniitlee  made  a  most  searching  examina- 
tion of  the  records  of  these  companies  and  of  similar  companies 
in  other  cities,  and  determined  that  a  ta  per  cent  tax  tm  tbe  net 
earnings  of  Waihingtaa  companies  would  result  in  their  (ta}'ing 
almost  the  same  rate  of  taxation  as  is  now  paid  by  private  indi- 
viduals. There  .nre  six  railroad  companies  and  one  gas  and  one 
telephone  conip.iny  involved,  and  taking  their  net  eamintrs  fff 
1905  a«  a  has:«,  it  i«  s;n"d  to  be  found  that  had  the  pro.'vi^ri^  '  iv 
Wen  in  operation  then  they  would  have  paid  $400,000  into  the 
District  tre.-.snry.  The  ccmimitter  in  its  investigations  fOUOd 
that  the  trolley  companies  of  Baltimore  paid  taxes  amomiting 
to  30  per  cent  of  their  gross  receipts,  in  addition  to  Ae  mgular 
tax  i>n  all  real  and  pervmal  property. 
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The  Swtrical  Tnnsmission  System  of  the 
Long  Island  RdlroAd. 

OUR  issue  for  November  4,  1905.  contained  a  description 
of  the  main  features  embodied  in  the  elcrtrificaiion  of 
the  Long  IsUod  Railroad,  and  tnformati'm  concerning 
tbe  fcnenl  arrmscmeiit  of  the  large  power  hmie  of  ibe  Penn- 
q^mia  Ra3In»d,  whidi  nipiiHec  deetrie  cnergjr.  to  the  L.  I. 
R.  R..  was  given  ii|  oar  issue  for  January  7.  1905.  We  an 
aUe  to  supplement  these  accounti  by  more  detailed  descrijitioaa 
of  the  eledrkal  transmiision  s.v^tom. 

GENERATING  SYSTEM. 

F  I  iwii^g  15  a  b:ict  ri-  urnc  of  the  generating  syitcm.  The 
arTaiigrmcnts  for  electrification  as  planned  by  the  Pennsylvania 
Railroad  include  tunnels  under  the  Hudson  River,  Xew  York 
Gty  and  the  East  River  in  order  to  connect  ita  tracks  with 
thoae  of  the  Long  Island  Railroad  at  itt  tciniBil  to  be  eiMb- 
lidied  in  the  heart  of  Mew  York  Ciy  between  3itt  and  33d 
Streets  and  Ttfa  and  gth  Avcnoei.   There  win  he 


The  location  of  the  power  ilation  it  audi  that  it  cai 
coal  either  br  water  or  bjr  nXl,  hut  the  plant  was  designed  nwM 
particularly  to  deal  with  coal  carried  to  the  station  n  bargct. 

The  ash  and  coal  cnnvenng  equipment  consists  of  three  partSi 
a  coal  hoisting  tower,  a  cable  railroad  for  conveying  the  coal 
from  the  t'lwcr  tr,  the  coal  [KicJcel.  rifid  an  a<,li  bin.  N'riictiire. 
The  top  of  the  huist  ng  tower  is  170  It.  above  the  dock,  making 
it  the  highc.!  hoisting  tower  in  existence.  The  tower  has  a 
capadiy  for  400  tons  of  coal  in  five  working  bonri.  It  is  op- 
erated by  Lidgcrwood  steam  enghies  located  In  an  engine  nan 
at  the  base  of  the  tower. 

The  boiler  plant  consists  of  3a  Babcoek  ft  Wilcox  water-tnbe 
boiler*  set  in  b.-itteri<s  of  two  boilers  each,  eight  batteries  being 
on  the  first  flcor  and  eight  on  ihi-  m  cond  floor  immediately 
above.  The  boilers  are  designed  t  i  1  «  .rkMig  prc^nin-  (  f  ;;oo 
lbs.  per  square  inch,  and  they  arc  supplied  with  superheaters 
capable  of  superheating  the  steam  by  aoo°  F.  Each  boiler  is  fit- 
led  with  a  Roney  stoker,  the  bars  of  which  are  rocked  by  a 
WeMfnghonae  sleaa  engine,  there  beinc  one  enghw  to 
stohets* 

The  generating  equipment  consists  of  WealfnalKMiw* 

Parsons  steam  tntbines  dircet-connccted  to  three-phase, 
11,000-volt  generators  of  the  revolving-field  type.  Each 
turbine  is  of  the  single-flow  type  rated  to  develop  5.500  lew 
with  175  lbs.  steam  pressure  and  27.5      vaciium.  running 
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gentrraling  stations,  one  of  which  will  be  located  in  New  Jer- 
sey iiiii!  the  other  near  the  East  River  in  lx>ng  Island  City. 
Short  vlekc-iptions  01  the  latter  gimrating  station  were  si\^l^^  in 
the  articles  referred  to  alHAC. 

This  station  contains  at  present  three  5,soo-kw  steam  tur- 
biiti  ^  and  generntor*.,  a  ^hc  which  has  been  adopted  as  Standard 
for  future  work.  The  station  is  designed  so  that  it  can  accom- 
tnolate  within  its  present  walls  six  generating  units  of  this  site 
and  two  of  ajfi»  kw  for  lighting  the  tunnels.  The  oltiante 
capaci^  when  extended  will  be  «i^N)ut  lo&ooo  kw  in  dectrical 
machinery.  The  ovcr^l  dimensions  of  the  present  building  are 
;«oox36a  ft.,  ontsidc  measurement.  The  boiler  house  is  103  ft. 
wide  inside,  the  engine  room  >A  ft.,  and  the  electrical  galleries 
ft.  wide.  The  boiler  house  prrper  is  82  ft.  high  10  the  top 
of  thr  ii.ir.ipet.  The  coal  pocket  enclosure,  supcrimpn^ed  i  ri 
the  boiler  house,  is  bo  ft  wide,  and  its  parapet  is  118  ft  high. 
The  turbine  room  is  70  ti  high  to  the  top  of  the  parapet. 
The  superstructure  of  the  building  consists  of  steel  frame  work. 
A  sectional  devation  of  the  station  is  given  in  Fig.  t. 


at  750  r.p.m.  The  hearings  of  the  turbines,  which  are  water- 
jack'.-u<l.  ari  snj'plicil  with  a  forci-'!  circulation  of  oil. 

r.ni  h  Itirbme  is  provided  w  ith  a  separate  condenser  placed  in 
a  large  arched  openinK  iiiadc  in  the  f.irlmie  fuuiulation.  The 
vaciniin  pump  for  each  condenser  is  driven  by  a  horizontal  en- 
gine with  Corliss  valves  and  automatic  govenior  on  the  steam 
end  and  positive-motion  valves  on  the  vacuum  end.  In  order 
to  prevent  the  deterioration  of  the  condenser  from  the  salt 
condensing  water  formnig  a  convenient  path  for  stray  deettic 
railway  return  currents,  a  shunt  circuit  is  provided  between 
the  inooming  water  pipes  nn<l  tlie  condenser  flume  for  the  pur- 
pose of  diverting  as  large  a  p<.)rtion  as  possible  of  the  current 
from  the  condensers.  .-K  small  booster-generator,  which  is  con- 
nected in  the  shunt  circuit,  serves  to  neutralize  the  effect  of 
such  current  as  tni.i;tit  still  ic.ik  past  the  insulating  joints  which 
are  inserted  in  the  water  mailt. 

Three  separate  sunrccs  are  provided  for  supplying cnmot  to  the 
field  coils  of  the  main  generators,  itamely,  two  steam-driven 
exdters,  one  motor-driven  exciter,  and  a  storage  battery.  The 
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storage  battery,  which  h  intended  mainly  as  an  absolutely  reli- 
able source  of  supply  for  the  exciter-bus  system  and  the  other 
more  important  auxiliaries,  is  normally  kept  "lloating"  across 
the  exciter  bub-bars. 

The  generators  arc  designed  to  operate  in  parallel  on  either 
of  two  sets  of  main  bus-bars,  called  the  "working"  and  the 
"auxiliary,"  only  one  set  of  which  is  generally  in  use.  The 
cables  are  run  through  the  turbine  foundations  into  the  base- 
ment, then  to  the  main  generator  circuit-breakers  which  are 


nrcting  the  arrester  house  (Fig.  a)  at  Dutchkills  Street  with 
the  power  station  lies  along  the  edge  of  the  railroad  right 
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Flu  2.— AM£SrES   HOUSE  AT   DUTCH  KILLS  STREET. 

placed,  on  the  feeder  gallery.  .\11  of  the  circuit  breakers  have 
remote  electrical  control,  and  are  worked  from  the  main  operat- 
ing gallery  on  the  upper  lloor.  Each  p<jle  of  a  circuit-breaker 
is  enclosed  in  a  separate  fireproof  chamber  of  brick,  capped  with 
a  slab  of  allH-rene  stone  upon  which  the  operating  gear  is 
mounted.  These  switches  arc  operated  through  solenoids  actu- 
ated by  current  received  from  the  auxiliary  bus-bars. 

mANSMiSSIOK  SVSTEil. 

Tlie  feeder  cables  connecting  to  the  high-tension  transmission 
syMem  are  of  the  three-conductor  type.  They  pass  through 
ducts,  laid  in  the  floor  of  the  basement  gallery,  which  lead  to  a 
manhole  directly  outside  of  the  building.  The  transmission  cir- 
cuits pass  from  this  manhole  in  conduits  through  a  portion  of 
Long  Island  City,  and  then  connect  to  overhead  lines. 

The  lengths  of  the  various  sections  of  the  transmission  lines 
are  a«  follows :  Conduit  section  of  trunk  line,  pow  er  station  to 
Dutchkills  Street,  1.12  miles.  Overhead  trunk  line,  Dutch- 
kills  Street  to  VVoodhaven  Junction.  7.85  miles.    Conduit  section 


FIC;.  5. — CIKCUIT-UllEAKea  HOUSE  AT  OUNTON. 

of  way,  as  shown  in  Fig.  3,  Much  of  it  is  situated  below  the 
level  of  the '  ground  water,  so  that  special  provision  for  the 
drainage  of  the  ducts  and  manholes  was  necessary.  This  con- 
duit line  is  so  pitched  as  to  bring  all  of  the  drainage  into  three 
sumps,  from  which  it  is  removed  by  automatically-controlled. 


FIC;  3,— CONDUIT  CLOSE  ID  TBACK,  SHOWING  FORM  OF  DUCTS  USEU 

from  Woodhaven  to  Fast  New  York,  3.23  miles,  and  from  East 
New  York  to  Grand  .Avenue,  3.04  miles;  Woodhaven  to  Dun- 
ton,  1.7  miles.  Overhead  from  Dunton  to  Rockaway  Junction, 
1.73  miles,  Rockaway  Junction  to  Springfield  Junction,  3.35 
miles,  Springfield  Junction  to  Valley  Stream.  2.57  miles.  Wood- 
haven Junction  to  Hammel,  6.98  miles.  The  total  length  of 
conduit  lines  now  in  use  is  therefore  9-09  miles  and  that  of 
pole  lines  26.19  miles. 
Conduits. 

The  major  portion  of  the  route  of  the  conduit  line  con- 
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elfctrically-drivcn,  submerged  crutrifugal  pumps  which  dis- 
charge into  the  city  sewer  system. 

The  conduit  is  constructed  of  single  vitrified  clay  ducts  18  in. 
long,  with  square  holes  3  13/16  in.  inside  measurement  and  walls 
\i  in.  thick.  The  duct^  are  laid  in  cement  mortar,  and  are  ar- 
ranged three  wide  and  >ix  high.  Manholes  for  drawing  in  and 
splicing  the  cables  are  located  400  ft.  apart  on  straight  work,  and 
a  shorter  distance  on  curves.  The  standard  m.inhole  for  straight 
line  work  it  8  ft.  long,  4  ft.  wide  and  6.5  ft.  high,  in<ide  di- 
mensions. 
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The  conduit  system  on  Atlantic  Avenue  comprises  two  kinds 
of  construction,  For  a  distance  of  4.4  miles  a  construction  iden- 
tical with  that  described  above  is  used.  The  other  portion  is 
built  up  of  four-way  vitrified  clay  duct  36  in.  long  with  square 
holes  3^  in.  on  a  side.  The  manholes  along  the  subway  portion 
of  the  Atlantic  Avenue  improvement  consists  of  niches  in  the 
side  walls,  5  ft.  wide.  8.5  ft.  in  length  and  15  ft.  high.  These 
manholes  are  .ncccssible  from  the  street  through  regular  man- 
hole openings,  and  can  also  lie  reached  from  the  subway.  On 
the  other  portions  of  the  Atlantic  Avenue  improvement  the 
manholes  are  built  of  coiKrete,  and  are  generally  oval  in  form, 
7  ft.  long,  5  ft.  wide  and  6.5  ft.  high. 
Cables. 

Each  of  the  conductors  of  the  high-tension,  three-conductor 
underground   cables   has   a  cross-section  of  350,000  circular 
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mils,  and  is  composed  of  37  copper  wires.  Each  conductor  is 
covered  with  a  wrapping  of  inipregn-ited  paper  7/32  m.  thick, 
and  a  7/32-in.  layer  of  paper  is  wound  over  the  whole  group, 
the  interstices  being  filled  with  jute.  The  completed  cable  in- 
cluding a  9/64-in.  lead  sheath  has  an  external  diameter  of  aJi 
in.  After  the  cable  was  ready  for  service  it  was  tested  for  a 
period  of  30  minutes  by  30.«»  volts  between  each  pair  of 
conductors  and  27.000  volts  between  each  conductor  and  the 
sheath. 

At  the  drawbridges  in  the  Jamaica  Ray  trestle  the  cables  are 
of  the  armored  submarine  type,  the  conductors  being  insulated 
with  7/32  in.  around  each  strand  and  7/32  of  rubber  around 
the  group  of  three.  The  insulation  is  composed  of  30  per 
cent  of  pure  Para  rubber.  The  sheathing  is  of  lead  9/64  in. 
thick,  and  over  this  is  an  armor  of  No.  4  B.  &  S.  galvanired-iron 
wires  laid  spirally  with  a  thin  layer  of  jute  between  the  sheath 
and  the  armor.  There  are  two  such  c.ihles  at  each  drawbridge. 
The  cables  are  laid  across  the  channel  and  allowed  to  settle  to 
the  bottom.  They  were  then  sunk  into  the  mud  by  means  of 
a  water  jet.  sttpplied  by  pumps  at  too  lbs.  pressure. 


There  is  in  all  about  35  miles  of  high-tension  underground  cable 
installed,  in  addition  to  .418  miles  of  armored  submarine  cable. 
Wherever  the  underground  cable  section  of  the  transmission 
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line  is  joined  up  with  the  overhead  system,  lightning  arresters 
and  choke  coils  are  installed.  Suitable  houses  are  provided  to 
shelter  this  apparatus,  there  being  one  on  the  main  transmis- 
sion line  at  Dutchkills  Street,  Long  Island  City  (Fig.  3),  a-.' 
another  at  Dunton,  on  the  branch  line  running  east  of  Wood- 


FIG.  8, — TOP  OF  WOOD  KiLE,  SIIOWI.VG  INSULATOR  PINS. 

haven  (Fig,  4).    Smaller  houses  were  also  provided  for  the 
same  purpose  at  the  two  drawbridges. 
Overhead  Lines. 

The  overhead  line  construction  is  of  the  most  subst-intial  char- 
acter. Over  the  main  portion  of  the  route  the  poles  are  of  steel, 
but  between  Ozone  Park  and  Ilammcl  they  are  of  wood,  and 
wood  poles  arc  also  used  on  the  branch  lines  from  Rockaway 
Junction  to  the  separate  outlying  substations.  The  trunk  line  is 
designed  to  carry  eight  three-phase  transmission  circuits  consist- 
ing of  three  25,000  cm.  cables  each,  together  with  eight  low- 
tension  cables  each.    The  latter  arc  placed  25  ft.  al>ovc  the 
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ground.  'I  he  branch  lines  are  designed  to  carry  not  more  than 
two  three-phase  tranfimission  circuits  and  four  low-tension  cables 
on  a  single  line  of  poles. 

The  spans  between  steel  poles  average  150  ft.  in  length,  ex- 
cept where  turning  corners  or  carrying  the  cables  over  railroad 
tracks.  The  poles  are  built  of  four  comer  angles  connected  to- 
gether by  angles  and  plates  forming  a  lattice  type  of  construc- 
tion. They  arc  tapered  uniformly  to  the  top  on  two  sides  and 
to  within  about  7.5  ft.  of  the  lop  on  the  other  two  sides,  the  taper 
being  }i  in.  per  foot.  This  taper  is  the  same  for  all  lengths  of 
poles.  In  each  case  the  top  measures  6  by  11  in.  At  the  bot- 
tom the  corners  are  tied  to  a  base  composed  of  plates  and 
channels  through  the  comers  of  which  four  anchor  bolts  pass. 
The  standard  poles  are  made  in  four  lengths,  increasing  by 
5  ft.,  from  39  ft.  to  54  ft.  in  length ;  the  39-it.  pole  is  the  type 
generally  employed,  the  other  poles  being  used  only  where  neces- 
sary. 

The  poles  are  designed  to  withstand  a  side  pressure  cor- 
responding to  a  wind  velocity  of  100  miles  per  hour,  that  is, 
about  37  lbs.  per  square  foot  for  the  flat  surfaces  of  poles  and 
cross-amis,  and  13.5  lbs.  per  square  inch  for  the  projected  area 
of  cylindrical  conductors. 

For  standard  straight  line  poles,  without  side  strains  other 
than  wind  pressure,  the  corner  angle  irons  are  3x3xJi  in.  For 
the  heavier  strains  at  curves  and  corners,  the  general  design 
of  the  poles  is  the  same,  but  they  are  given  greater  strength  by 
using  heavier  comer  angles. 

The  design  of  the  poles  for  curves  was  made  dependent  on 


in  the  line  358  of  the  standard  straight  line  and  curve  poles,  and 
19  of  the  heavier  type  of  strain  poles. 

The  wooden  poles  arc  of  two  kinds :  Qiestnut,  which  is  the 
standard  for  ordinary  work,  and  creosoted  yellow  pine,  which 
is  used  only  along  the  trestle  over  Jamaica  Bay.  The  chestnut 
poles  are  45,  so  or  55  ft.  in  length,  and  25  in.  in  circumference 


FIG.  9. — TEKMINAL  CABLX  KACK  AT  ROCKAWAV  JUN'CTION. 

the  distance  by  which  the  pole  is  offset  from  a  straight  line 
joining  the  two  poles  on  either  side  of  it.  For  offsets  up  to  6 
ft.,  the  corner  angle  irons  are  3.5x3x7/16  in.,  whi^e  for  offsets 
between  6  and  to  ft.,  the  angle  irons  are  3  5X3X.5  in. 

In  addition  to  the  standard  poles  above  described,  which  were 
designed  to  meet  the  ordinary  conditions,  an  extra  heavy  strain 
pole  was  designed  in  three  lengths.  (See  Fig.  4.)  This  type 
is  used  for  offsets  up  to  3J.3  ft.,  for  turning  sharp  corners,  and 
for  anchoring  the  line  at  special  points.  These  poles  are  simi- 
lar in  design  to  the  standard  poles,  but  the  taper  is  increased 
to  '/J  in.  per  foot,  and  all  four  sides  taper  unifonnly  all  the  way 
to  the  top,  which  is  8.5x12  in.  The  strain  poles  used  for 
anchoring  are  guyed  fore  and  aft  to  the  bases  of  the  adjacent 
poles  with  7/16-in.  galvanized-steel  cible. 

The  ability  of  the  steel  pole  to  act  as  a  lightning  rod  is  turned 
to  advantage,  and  each  pole  is  thoroughly  grounded  to  a  copper 
plate  beneath  the  foundation  and  connected  to  one  of  the  an- 
chor bolts  by  a  copper  wire. 

The  poles  were  transported  from  the  steel  works  without 
"knocking  down,"  and  were  erected  whole  on  their  foundations 
with  the  aid  of  a  gin  pole.  After  erection,  cement  grout  was 
run  underneath  the  base  and  the  pole  was  permanently  set  by 
tightening  the  foundation  bolts.    There  are  now  in  position 
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at  the  top.  The  creosoted  poles  are  from  60  to  80  ft.  long,  with 
25-in.  tops;  they  were  treated  with  15  lbs.  of  dead  oil  of  coil 
tar  per  cu.  ft.  of  timber.  Each  creosoted  pole  was  set  15  ft 
into  the  bottom  of  the  bay  by  means  of  a  water  jet,  so  as  to 
have  its  top  30  ft.  above  the  rails.   Each  pole  was  braced  to  the 
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trestle  with  creosoted  yellow  pine  timber.  (S«e  Fig.  6.)  The 
total  number  of  cbestmu  poles  employed  is  490,  end  of  creototcd 
yellow  pine  poles  904. 

The  cross-arms  are  of  yellow  pine,  $x6  iiL  cross-sectioii  housed 
on  top  to  a  t.'-in.  radius,  and  they  are  painted  with  one  coat 
of  uphaltum  paint.  On  caoli  sieel  {mlo  the  cross-arm^  pass 
through  the  pole  structure,  and  are  hollcd  in  place  on  !>cats 
formed  of  mkr  ironSi  as  iliuH-n  in  Fig.  7.  On  each  wooden 
pole  the  cnM-arms  ire  gained  one  inch  into  the  pole,  and  held 
in  place  hy  means  of  through  bolti  and  an^e-iron  braces. 

The  itJMiIat'ir  consists  of  a  malleable  ^ron  c-a<;;ing  c'arnped 
to  ".he  cruss  anii  by  means  of  \'-bohs  threaiKd  tlirough  the  body 
of  the  pin,  and  lield  by  a  plate  t'ntiiig  omt  the  V-boIis  and 
against  the  cro$$-arm,  as  shown  in  Fig.  8.  This  type  was  first 
used  on  this  transmission  line,  and  represents  a  new  departVR 
in  pin  design,  inasmurh  as  by  iu  use  all  boring  of  the  craet* 
arm  is  aroided,  and  the  pin  used  possesses  a  maximum  of 
strength. 

The  straight  line  iiiMilattjri  are  'i  5  m,  in  di.'itiit-tfr  and  5  in. 
high,  made  of  porcelain  in  two  parts  ccincntrd  tos'i  tin  r  The 
tests  to  which  they  were  subjected  by  the  manufacturers, 
indnded  an  artificial  rain  test  at  30,000  volts,  and  a  salt 
water  test  at  SPfleo  volts  for  two  minutes.  After  the  insulators 
were  erected  and  the  cables  ttmng  upon  tfwoi  ready  for  opera- 
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tion,  they  were  tested  by  applying  30,000  volts  between  the  con- 
ductor and  the  ground  for  4  minutes.  The  insnlators  were  se- 
cured to  the  pins  before  erection  bgr  mcnns  of  a  cement  com- 
posed of  litharge  moistened  irilh  a  mixture  of  gl>crrine  and 
water. 

The  iraniiiuSiion  cables  are  of  j<io,ooo  cm.  stranded  copper, 
and  are  fastened  to  (he  insulators  with  ties  of  No.  6  copper 
wire  3  ft.  long.  The  cables  were  strung  for  the  most  part  by 
means  of  teams  of  horses  nmaini  Irms  of  ijooo  ft  or  more 
in  k&gth,  the  cable  reels  being  motmted  on  stationary  racks. 
On  the  tresde,  however,  this  method  could  not  be  so  readily 
followed,  and  the  cables  were  strung  in  the  fol!owiiig  manner: 
The  reel  of  wire  was  carried  on  a  flat  car,  upon  which  was 
placed  a  boom  capable  of  being  swtmg  sidewisc  to  the  po^iition 
which  would  be  oocn^ed  Iqr  the  wires.  At  the  end  of  the  boom 
was  a  snatdi  Uodc  tiiioii^  which  the  wire  passed  and  hy  which 
it  was  guided  on  die  cton-am.  The  car  was  moved  along 
dowly  1^  the  locomotive  and  the  wire  paid  out,  the  boom  being 
raised  at  each  cross-arm  so  that  the  wire  would  drop  down  oa 
to  the  arm.  This  method  proved  very  economical. 
Stib-Slj'hns. 

At  the  Woodhaven  and  Rockaway  Junction  snb-statkni,  spe- 
cial tMnAial  poiiet  or  racks  are  provided  to  distribute  the  over- 
head cirenits  along  the  face  of  the  building  parallel  to  the 
high-tension  switching  irallcrics  in  such  a  manner  that  the  dis- 
position of  the  cable?  after  enterinR  the  buildiuRT  will  be  most 
convenient  An  idea  of  the  method  by  which  the  requirements 
were  net  is  best  glveo  hy  a  view  of  a  cable  rack;  as  indicated 


in  Fig.  9,  which  shows  the  terminal  pole  at  Rockaway  June* 
tkn.  The  location  of  this  rab-statiM  is  such  that  th«  eotcriai 
drcnits  coning  fran  the  west  had  to  be  takes  aromd  to  the 

cast  side  of  the  building  and  distributed  from  the  rack  there 
situated.  The  entering  circuits  are  kept  on  the  west  side  of 
the  cable  rack  ne.xt  to  the  building,  while  the  outgoing  circuits, 
which  coutmues  eastward,  arc  kept  on  the  east  or  outer  side 
of  the  rack,  thus  preventing  crosses  and  making  it  possible  for 
either  set  of  circuits  to  be  r^aired  independently  of  the  other 
set. 

Al  the  large  lightning  arrester  houses,  the  terminal  cable  radcs 
are  integral  with  the  building  framework,  and  project  from  the 
side  of  the  buildnig  .Ml  circuits  are  carried  with  the  cables 
in  a  horizontal  plane,  the  uppermost  circuits  run  to  the  rear 
end  of  the  rack,  jumpers  bdng  «sed  to  coupltf  up  to  the  httocior 
appantns.  The  arrangement  of  the  equipment  of  an  amater 
house  is  shown  in  Fig.  10. 

In  Fi(f.  II,  of  the  lighlTiirij?  iirrcster  h-usc  at  the  Broad 
Channel  drawbridge  on  tlic  Jamaica  Bay  trestle,  is  shown  the 
method  of  anchoring  the  longitudinal  strain  ui  the  high-tension 
line.  This  anchorage  consists  of  a  tower-like  structure  of  four 
crcosotcd  poles  latticed  and  braced  together  with  heavy  timbera, 
the  cables  bemg  dead  ended  on  standard  strain. insulators  in  • 
horizontal  plane.  Jumpers  pass  down  through  the  inside  of 
the  tower  and  across  to  the  lightning  arr^  strr  house  where  they 
arc  connected  to  the  submarine  cables.  This  construction  is 
strong,  ^elf-c<jiuaincd.  and  extremely  simple,  and  it  fiwhltt 
side  and  end  guying  to  be  dispensed  with. 
OpfralioH. 

The  operation  of  the  transmission  line^  which  was  Urst  put  in 
service  on  .\pril  37,  1905,  has  been  remarkably  free  from  inter- 
ruptions, Tltij  line  has  demonstrated  its  effectiveness  as  a  sub- 
stantial anO  reliable  transmicsion  system  for  a  suburban  rail- 
road on  whose  regolarilT  of  Operation  thousands  of  people  are 
daily  dependent 

The  design  and  construction  of  the  system  was  carried  out 
by  Westin^wuae,  Church,  Kerr  &  Company,  engineers  for  fbe 
Long  Island  Railroad  Company.  The  entire  woric  was  under 
■  if  direction  of  Mr.  George  Gibbs.  chief  engineer  of  traction  of 
;hc  Lot;g  Island  Railroad,  subject  to  the  approval  of  an  electrical 
cnnitnittec,  consisting  of  the  chief  operating  ftWicials  of  the  road, 
with  the  president  as  chairmaa 


Self-Synchronizing  of  Altemau>n. 

A  paper  hy  Ftoi  Morgan  Brooks  and  Mr.  H.  K  Akers,  read 
at  the  recent  MOwatikce  convention  of  the  .American  Institute  of 
Electrical  Engineers,  described  a  convenient  method  of  placing 
alternators  in  parallel  without  causing  the  circulating  currrir  t  ■ 
exceed  a  certain  desirable  limit  Instead  of  directly  dosing  the 
switch  between  two  machines  and  thus  subjecdng  tfiem  to  a 
possible  impulsive  rush  of  current  if  the  machines  are  not  in  the 
proper  phase  positions  and  revolviugr  at  the  proper  speeds,  an  in- 
dtlClanee  without  an  iron  core  was  inserted  between  the  two 
alternators.  The  inductance  prevented  a  drmgerous  rush  of  cur- 
rent even  at  maximum  dilTeretrce  of  phase,  and  yet  the  current 
»  hicli  did  How  produced  an  adequate  synchronizing  force  to  draw 
the  machines  into  stcjk 

The  experhnentt  were  conducted  with  60-cycle  current  and  the 
results  were  very  satishctoiy.  The  circuit  between  the  machines 
could  be  closed  while  the  machine  to  be  brought  into  step  wa*; 
at  a  standstill ;  when  the  speed  was  approximately  synchronous, 
it  would  ai;tr.ni,'itiM:iy  fal]  into  step,  after  which  the  »»gi«atiOT 
could  be  adjusted  and  the  inductance  cut  out 

In  the  case  of  a  synchronous  converter,  started  from  the  di- 
rect-current side^  the  use  of  ooreless  hidnctance  to  peratit  the 
dosiiw  of  the  connecting  switch  at  any  instant  was  sometimes 
found  to  cause  the  converrer  t  -  r.u  c  ,n-  1  direct-current  motor, 
owing  to  the  weakening  or  its  field  arid  consequent  increase  of 
rirn:a!:,ire  current.  This  oh ioctii moJile  tcnfliiicv  was  Overcome  by 
the  use  of  a  second  inductance  connected  in  series  with  the 
direct-current  armature  and  additional  to  0m  starthif  box. 
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The  Lighting  of  ChnrcheB. 

A  infer  Aatieag  wttb  die  li^htiiv  ct  dmrdice  nn  itiesenled 
at  tlie  uiDwil  eoawnticn  (rf  lie  AmcricHi  imtitiite  of  Etectrical 
EotfiMtn,  at  Mlliraulcce,  liy  Wr.  Sdwin  R.  Wcdu.  Aft«r  having 

outlined  itie  defects  which  ch;iractciii-f  tlie  illumination  of  ecclcsi- 
asticil  Mructurcj,  the  auttior  stjttd  that  tlic  cliicC  rcijuisitcs  in 
church  hKhting  are  :iilfi|iiaO'  and  unitormily.  The  majcimum 
varialiuii  throughout  the  auditorium  should  not  exceed  20  per 
cent.  This  unifortjtity  is  seldom  secured  with  daylight,  but  there 
is  no  reason  why  it  should  not  be  attained  with  artifiaal  light, 
since  electricity  can  easily  be  transmitted  to  all  parts  of  the  build- 
btg  and  jMiiCticeUy  moulded  lo  suit  the  denundt  of  diitribution 
IS  wdl  ai  the  fcedt  of  tke  arefeiteetnre  tad  deeoratiam.  Id  fhii 
mpeet  flw  dcettic  llgiit  majrbe  laid  to  "beat  daylight'* 

The  amotnrt  of  light  in  the  reading  plane  should 'not  be  leu 
than  two  candlc-fcct ;  that  15,  about  twice  the  light  required  by 
the  average  fjcrf.on  t'jr  rcidir-R  without  the  impairment  of  eye- 
liRht.  The  frugal  vc^'.rj  niiiti  Tn^y  nsk  :  "Why  double  the  atnoi:nt 
of  light  ?"  The  answer  is  that  the  best  and  most  attractive  light- 
ing is  not  only  an  excellent  advertisement  and  a  means  of  grace, 
but  it  may  be  Quite  ccoiMmically  employed  in  assembly  rooms 
whidl  are  occupied  only  six  or  eight  hours  each  month,  if  the 
cciatrolBnf  devices  be  properly  deiifiied  and  nsed.  Ftanherraore, 
»  rdlgious  gathering,  more  fhm  aagr  oAcr  eoncooiae  of  people. 


tirely  concealtd  hf.tw  vio.v  nr:.!  tln  ir  l-sht  is  distributed  by  mtani 
of  reflecting  or  diffusing  surfaces.  The  installation  of  this  tyt- 
ten  is  costly,  and  uniform  diitribution  it  difficult  In  (be  dind 


FIC  2.— CEU-INC  OUTliT. 


sy»ecin  the  Unips  are  so  placed  that  thc>'tgh  they  may  be  Ken 
they  are  not  in  the  usual  line  of  vision.  The  installation  by  tht!< 
method  is  less  costly,  and  its  operation  much  less  wasteful,  since 
nearly  all  of  the  light  emitted  does  useful  work.  It  also  facQi- 
talet  tmifiorm  distribntion,  and  lends  itself  more  readily  to  dec- 
ora^ effeels  and  tiie  ejiprcasibo  of  symboilinn. 


Fi'-..  I.— Plan  of  Culrch  LiGHnno. 


)  of  all  agieti  many  of  whom  have  failing  eyesi^t.  The  acoonipanying  illustrations  may  serve  to  show  the  apph* 
Whb  on  eapcnse  of  two  dollars  an  Iwur  for  an  illnminatlon  cation  of  these  principles  to  a  case  wherein  the  expenditure  it 
«Ud>  fives  perfect  aafialictiait  |o  emry  ooa  in  ^e  audience,  nnd  to  be  moderate.  The  results  are  a  good  distribution  of  light  and 
maltcf  of  tbeaufitorium  a  beautiful  and  attractive  place  foryi  ur  g  a  satisfactory  iltumination  in  each  room.  All  parts  of  the  audi- 
people,  there  can  be  no  question  of  extravagsn torium  are  visible;  each  scat  receives  a  minimum  of  two  candle- 
There  are  two  genera!  systems  of  intcricir  illumination,  the  in-  feet,  and  llic  variation  is  less  than  20  per  cent  No  more  condo- 
direct  and  the  direct  In  ihe  indirect  systcsv  ^  lamps  are  ea-  sive  jntlification  for  the  degree  of  control  and  ligfating  here  prO' 
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vidcd  for  could  bf  dciireJ  than  the  enthusiastic  commendation  of 
the  parisliioin::  V,  and  the  fact  that  the  monthly  bills  for  electricity 
at  the  rate  of  lo  cents  jjer  kvv-hour,  with  the  usual  church  serv- 
ices, and  including  that  u&ed  for  the  organ  motor,  range  from 
lis  to  $23JO, 

The  iuullation  ii  time-win^  with  matral  «|iial  to  tile  nm 
of  the  outiidft  nbc^  mi  nidi  104  mIm  «a  CKh  ndei  the  drop 
inside  Uw  entrance  U  digMl)r  tot  Han  2  per  cent  vkh  faU  load. 

The  eutftnce  twitch,  fuwi  end  watt-hour  meter  are  mounted  on 

slate  bases  in  a  fire  ruid  dii't  p'oof  ln.ix  i:i  ha'^cnicnt.  All  cab- 
inets have  white  marble  backs  and  sides,  beveled  plate  glass 
doors,  trims  of  poiisbed  wood  and  tee  Mt  tush  with  the  finiiiMd 
wallf. 

Cabinet  No.  1,  which  is  in  the  basement  corridor,  in  addition 
to  fusea»  contains  five  triple-polci,  single-throw  knife  switches; 
one  toeoatnd  CMlh  of  eabiaelt  II,  m  and  IV,  one  oo  feeden  for 
future  nse  in  proposed  assembly  rooms  in -the  hneemeiitt  and  one 
on  feeders  to  supply  lanpSi  not  jret  instailed,  ior  l^thir  the 
stained  glass  over  the  auditorium  dome. 

Cabinets  Nos.  TI  and  III,  which  are  in  the  south  passage  on 
the  main  rionr,  -.n  aiidition  to  fuses,  earh  contains  20  double-pole, 
single-throw  k:ii!i-  sAitches,  10  on  each  side  of  the  syitem,  con- 
trolling circuit^  Miiip'y-.ng  the  ceiling  outlets  in  auditorium, 
schoolrooms,  main  entrances,  vestibules,  corridor^,  cloakrooms, 
young  people's  assembly  rooms  and  parlors. 

CMiinct  No.  IV,  which  is  in  the  main  corridor,  contains  car-. 
tMge  plug  fuses  to  protect  t6  circuits,  8  on  eadi  side  of  the 
Cjntem,  supplying  dxrirtoonw*  oibib  loi^  piatof'a  study,  khefaoi, 
doaeti,  boiler  non  and  codroaai,  brackets  in  the  auditorium, 
sehotilraom,  vestibules,  corridors  and  parlors,  and  lamps  in  all 
parts  of  the  building  intended  for  use  at  times  when  full  lighting 
is  Dot  needed. 

The  lamps  over  the  pulpit  platform  (sco  outlet  No.  6  on  Fig.  1) 
bfinp  h.ivk  of  the  pulpit  arch,  are  not  vi^ihli-  front  the  auditorium, 
and  furnish  over  2  candle-feet  on  the  pulpit,  console  and  music 
rack.  The  outlets  in  the  ceiUng  oi  the  anditorium  are  so  con- 
structed (Fig,  2)  that  the  lamps  may  be  dcKim  up  fajto  the  attic 
lor  dcaainff  «r  renewal. 

The  beadtet  lanipa  are  used  when  li^  is  needed  ady  in  cer- 
tain places  as  for  dioir  practice,  janitor^s  worh;  pastor's  study, 
etc.,  and  are  not  a  part  of  the  general  iiltBnfaiatioa,  which  is 
always  from  above. 

In  the  wall  and  ceilitiR  decorations  deep  cream  predominates 
and  the  designs  for  all  fresco  work  in  the  building  have  special 
reference  to  the  location  of  the  lampa,  and  the  6gnras  employed 
in  their  distribution. 


Cbancterutics  of  Mercury-Vmpor  Appiratas. 

The  fundamental  characlerislics  of  the  Cooper  Hewitt  types 
of  lamps  and  converters  were  outlined  by  Mr.  Percy  H.  Thomas 
in  a  paper  read  at  the  annua!  convention  of  the  American  In- 
stitute of  Electrical  Engineers  at  Milwaukee;,  Wis.  It  was  shown 
that  the  voltage  consumed  in  the  mercury-vapor  lamp  consists 
of  three  parts  more  or  less  different  in  character;  that  is,  the 
vapor  lose,  the  positive  electrode  loes^  and  the  negative  electrode 
loss.  The  voltage  loss  in  the  vapor  is  direct^  proportkmal  to 
the  length  of  the  vapor  and  inversely  proportional  to  the  diameter 
of  the  vapor  path.  It  increases  with  increase  of  vapor  pres- 
sure, and  more  or  less  closely  i;i  pro[>ortivin  lo  this  p:es>ure. 
The  volt.ii^e  loss  varie?  only  slightly  with  a  change  in  the  cur- 
rent '.irfMijih,  a.s  shown  in  Fig.  I.  which  represents  the  voltage- 
current  characteristic  of  a  3.5-amp.  lamp.  This  curve  indi- 
:  the  total  voltage  across  the  apparatus,  but  \'trtually  repre- 
i  the  resistance  of  the  vapor,  plus  a  constant  loss  of  perhaps 
ten  vtrila  at  die  electrodes. 

The  km  of  voltage  wliidi  oocura  at  the  positive  electrode  is 
practically  indcjiendent  of  the  cnrrent  strenidt.  It  frequently 
has  a  value  of  more  than  five  volts.  A  similar  loss  of  about  four 
volts  occurs  at  the  negative  electrode  dtiring  normal  operation. 
Both  of  the  electrode  voltage  Irwses  lMi:>-thcr  with  the  abnormal 
negative  electrode  starting  resistance  were  discussed  at  length. 
Tlw  apedAe  consumption  of  a  mcieuiy  vapor  lampk  which  in  a 


long  tube  is  as  low  as  watt  per  cmdlc  (exclusive  of  resista 
losses)  is  obtained  only  with  the  pntp.  r  vapor  pressure,  current 
and  tube  diamctirr.  The  cot'.  =  unip[uj['.  has  a  minimum  at  a 
certain  pressure,  and  it  is  nearly  independent  of  the  current 
within  certain  limits.  Superheating  that  portion  of  Ibe 
emitting  light  seems  to  have  little  effect  on  the  oanr 


Tlia  pdndple  of  th*  ahemating-enmnt  hoap  is  generally 
vdl  andcjitood  by  tliit  tiui^  die  ciKCate  being  rilown  in  Hg.  & 
Referring  to  diis  lignre  it  is  evident  that  dnring  one  alternation 


current  is  supplied  from  one-half  of  the  transformer  secondary 
through  the  lamp  tube  hack  to  the  neutral  point,  and  during  the 
other  .Titeninlion  by  the  other  half  of  the  tian>t.Ttncr  second- 
ary through  the  tube  to  the  same  point,  and  that  the  choke-coil 
in  the  negative  lags  the  current  over  the  zero  points. 

On  25  cycles,  by  providing  a  larger  choke  coil  in  the  negative 
than  is  necessary  in  the  60-cycle  Limp,  the  natural  tendency  to  a 
flicker  with  the  penod  of  the  as  cycles  is  eliminated. 

The  light  from  the  altematfaic<Hrfent  lamp  is  practleally 
cquivalcat  to  that  tnm  Ae  direct  ohkbI;  liaca  hi  fbe  light  ghr- 
ing  portion  of  the  tube  the  current  Is  nnidlrecttonal  and  prac- 
tically constant. 

The  mercury-vapor  apparatus  may  be  utilized  to  supply  direct 
current  frnm  an  alteriiating-cnrrcnt  source,  hv  virtue  of  the 
neRalive  electrode  resistance  \o  further  description  of  the 
gerctnl  nicthod  of  accomplishing  this  result  is  necessary  at 
this  time.  The  converter  may  be  run  single  phase,  in  which 
case  a  connection  similar  to  that  already  described  in  Fig.  2, 
except  for  starting  circuits,  is  generally  used,  though  it  m.iy  be 


riG.  2.— ALItRVAIIKC-CUHRENT  LAMP. 

three-phase,  four-phase,  etc..  in  which  case  no  choke  coil  in  the 
direct-current  circuit  is  usually  required. 

In  a  converter  a  very  short  vapor  path  is  purposely  provided, 
and  the  starting  is  easily  accomplished  by  breaking  a  metal 
drcult  in  the  vapor  path,  for  the  current  is  here  easily  trans- 
{erred  from  the  starting  to  the  main  positive  electrode.  The 
mediod  can  be  eaii^  seen  fnn  Fig;  wMch  abowa  a  form 
of  commeicial  bitlb  used  for  a  sfaigle-phase  converter  together 
with  starting  circuits.  There  are  two  electrodes  of  tncrcury, 
one  being  the  main  negative  and  the  other  a  starting  electrode. 
By  shaking  these  two  together,  passing  current  through  and  scp- 
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■ntiBt  thca,  tbt  Mgitive  electnxk  re«i(t»iic<  it  broken  down 
and  the  voltage  upon  fhe  main  positm  electrodes  forces  cur- 
rent to  flow  no  tlie  main  negative.   The  sapplemfntary  positive 

should  then  be  cut  v>ut  of  the  cln-Liit-  C'.Truiticr-  i:nii  also  be 
sorted  by  a  Jtarting-bautJ  and  ;»  lii^lMi~t:virii  inipuisc,  or  by 
the  direct  :ipplic:i:Lon  of  sufficiently  high  jwcr-tial. 

The  author  stated  that  the  ratio  of  the  converter  i«  a  rather 
uncertain  term,  but  it  may  be  determined  in  any  pr.ni  arc  at 
follows :  Any  single-phase  vapor  converter  operated  from  a  tbrte- 
wire  source,  or  a  transformer  with  a  middla  point.  It  practU 
caQy  equivalent,  as  far  aa  the  direct-ramnt  cireuit  is  con- 
cemed,  lo  die  applfcatkn  of  the  original  altetnatinfi-earrent  to 
the  direet-carrent  circuit  (including  the  sustaining  coil)  with 
the  negative  supply  alternations  reversed.  This  gives  a  pulsat- 
ing voll.'ijjf,  the  ;n:l^.i(i:ins  h.'ine  of  '-i-.v;  forr^  311. 1  running  to 
zero  it'-  i>rii  ins-anl  rv,n'i'  t-MTv  f\cli-.  1  [se  choke-coil  smooths 
O.it  t!ic  k'lirirnt  iiiil:,;i!iLJf.s  mnr?  or  IciS  according  to  its  p.T.M/i 
and  the  character  of  the  direct-current  toad.  The  smoothing 
aetion  is  much  greater  with  a  load  ol  olimic  resistance  than 
whb  a  atorage-battary  or  motor  or  other  oanauming  device 


ric  3  — siNcix-PH.vSE  ooKVEarnt 
having  a  constant  potential  feature.  The  direct  voltage  is  meas- 
ured ordinarily  by  a  voltmeter  which  pi\t-  tho  .-.'.cragc  read- 
ing, not  the  effective  reading,  of  the  piil  itniK  ■.oUage.  while 
the  alternating  voltage  is  measured  t  y  a  v  ihiiK-ter  which  meas- 
ures effective  values;  so  tiut  the  direct-current  instrument  will 
show  a  reading  on  the  same  voltage  of  appro.\imately  9/10 
that  of  the  altematitig-current  instrantent  This  difference  ap- 
pears in  the  ratio  of  the  vapor  eonvetter. 

Shice  only  oae-lntf  of  the  vnltace  acroai  the  poHtives  is  opera- 
tive at  any  one  lime,  we  have  in  addition  the  factor  14  hetween 
the  voltags  aero--  ih;'  positives  and  that  in  the  direct-current 
»Ufit>'v.  m  that  the  v  il-ase  on  the  direct-current  iidc,  measured 
by  a  (iirrv-t-currcm  \  oltmrtcr,  wiU  be  0.4$  of  the  voltap<'  .n  r. 
the  p»iaiv*?  i(i  the  condititui  ajsumed.  In  this  case  viil:;ii;c 
on  the  bulb  and  all  auxiliary  los>c  -  :Mi:-t  hi  ju  lu  k-1  11  ;(  e 
direct-current  load.  If  an  alternating-current  instrument  be 
HSed  for  measuring  the  direct  voltage  a  somewhat  higher  ratio 
(.50  as  *  maximum)  may  be  obtained  according  to  the  degree 
of  smoothing  aeoomplished  in  the  choke  coil,  the  smoother 
the  direct  curmit  the  lower  dM  ntio.  Both  alteroating-currcnt 
and  direet-rnrrent  instrtunents  wilt,  of  conne,  read  the  same 
on  a  i"  rf<  Mh.  'tr  i:-:rrcnt,  such  as  would  resuh  from  an  in- 
finitely (>owcrful  iusiammg  coil, 

,\  power  factor  meter  on  a  vapi  r  c  r  1  (er,  having  a  resist- 
ance load,  will  show  le«s  than  unity  power  factor  under  most 
aonditioRSj  and  yet  there  is  no  lag  between  the  zero  point  of  the 
current  and  the  zero  electromotive  force  of  the  supply.  This 
condition  results  f lom  a  distortion  of  the  CMrrent  wave  resulting 


from  the  action  of  Hat  snstuniiig  ooil  in  the  tfr«et«urrenl  dr- 
cult  The  ponrer  factor  appears  lets  than  uni^  sinae  the  dithw> 
tion  of  (he  current  is  equivalent  to  tiie  addition  of  Mglter  hir- 

nicmirs  which  being  of  a  ditTL-rent  pcrio'iicily  from  the  supply 
can  deliver  no  real  power  while  still  increasing  the  cffectiTc 
value  of  tiie  current  i 


Self-Excitation  of  Synchronous  Converters. 

At  the  Milwaukee  convention  of  the  American  Institute  of  Elce« 
trical  Engtneen,  Mr.  W.  L.  Waters  read  a  paper  «s  the  subject 
of  shunt  and  compound-wound  synduonooa  converters  for  rait 

way  work.  By  the  use  of  a  sufficient  inductive  reactance  in  the 

supply  xat'i  and  ;i  .srru-i  wwidins  on  the  magiitrts  of  :ht.-  coii- 
vertiT  tlie  tfriiiir'.al  \  oli  -i|ii'  01  IJu'  iiiai-h.  n<-  v.  ;d  ris,c  the  '.O'^ii 
coiiK.'-.  "0  !;uit  a  ^\ riL'ai  1 'I.Ol.:^  rur^wMttr  in.ay  be  compounded 
in  a  manner  similar  to  that  employed  with  direct-current  gen- 
erators. 

This  system,  which  gives  aotomatic  control  of  the  voltage,  is 
obviously  cxtrtmely  osefui  and  convenient  Unfortunately,  how- 
ever, the  system  presents  a  number  of  disaidvaotages  in  pracdoe: 
a  series  winding  is  needed  on  (he  converter  magnets,  artificial 

reactance  coils  are  practically  always  needed  to  insert  in  the 
alternating-current  line  so  a»  to  bring  Its  reactance  up  to  the  re- 
quired value,  and  there  is  need  for  cNtra  sw 'li  h!>i>ard  arrange- 
ments. This  means  increased  complication  and  l  usi  and  a  loss 
of  efficiency.  A  ram[i  iiinl-wound  converter  c  '  ts  a'"  ./.  7  or  8 
per  cent  more  than  a  shunt-wound  conv<  rtcr  Reactance  coiU 
usually  cost  about  5  per  cent  as  inuih  as  the  converter.  The 
efficient  of  the  system  ia  lowered  probably  i  to  a  per  cent 
Moreover,  the  system  is  more  complieated,  and  in  consequence 
more  liaUe  to  break  dowB.  There  ia  also  liable  to  be  trouble  in 
operating  the  system.  A  series  field  winding  on  a  synchraoous 
converter  is  ahvajii  a  source  of  danger  on  account  of  the  lia- 
bility of  its  reversing.  When  starting  a  converter  the  scries  field 
coils  can  be  shnrt-circuited  and  the  danger  at  that  time  avoided; 
but  if  the  atlriidanl  forgets  the  short-circuiting  switch  at  any 
time,  there  is  liable  to  be  trouble. 

The  results  from  the  ovcrcompounding  of  ^tnchronous  con- 
verters are  not  always  satisfactoiy,  due  to  (he  fact  that  as  solid 
steel  field  magnets  are  ahrajrs  used,  die  magnetiBm  cannot  change 
qniddy,  and  there  is  often  a  considerable  time  lag  before  Ae 
voltage  changes  to  oorrtspood  with  the  change  in  load.  How- 
ever, when  the  coitverter  is  flat-compoimded  instead  of  under  or 
ovcrcompounded,  the  result  is  more  ?  i';- I'r; -t'  rx ,  a-  'It.-  natural 
tendency  of  the  folid  |>ole<  is  to  h<a!  l  ;::c  "■afin-ii^m  and  the 
voltage  constant. 

In  smal'  sub-stations  which  are  supplied  from  comparatively 
small  power  stations,  the  effect  of  the  v,iriation  in  speed  of  the 
engines  often  masks  all  of  the  results  of  the  compound  winding. 
Moreover,  this  method  of  oompoonding  is  often  a  nuisance.  The 
power  factor  of  tlie  system  very  often  varies  widely  with  the 
bad.  A  shunt-wound  converter,'  however,  tends  to  keep  the 
power  factor  the  same  at  all  loads.  In  any  case  the  power  factor 
can  be  adjusted  by  means  of  the  field  rheostat  without  in  any 
way  upsetting  the  regu'.itini'. 

The  result  of  (Ik-  i  .  -niihi-alion  and  disadvantages  of  -i 
C' ■in[v^^iinil-\\- Minrl  i  iinaTlio  with  rfa:;larii:i-  rc.:\  i:.  th.'it  ofti'ii 
after  the  system  has  been  111  operation  for  some  time  the  series 
magnet  coils  and  the  reactance  coils  are  cot  ont  and  the  cooverter 
is  rnn  as  a  straight  shunt  machine 

Probably  the  best  system  for  geneml  work  is  to  have  shunt- 
wound  converters,  standard  transformers  and  no  reactance  eoila. 
•  The  converteri  shotild  be  overexcited  somewhat  so  as  to  keep  (he 
introduced  wattless  currents  leading  at  all  times,  and  then  the 
machines  should  he  left  to  take  care  of  themselves,  the  excita- 
tion being  adjusted  in  case  they  fail  to  divide  the  load  properly. 

With  shunt-wound  converters  instead  of  compound-wound  ma- 
chines with  reactance-coils,  there  results  an  outfit  less  liable  to 
cause  troiiWe  and  which  will  giv?  better  results  both  in  large 
and  in  small  stations.  The  time  seems  not  far  distant  when  the 
cnmpoiind-wound  converter  will  be  considered  as  a  speciai  type 
of  machine. 
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Measurement  of  Tempefatiire  by  Electrical 

Meant. 

In  a  paper  prewnted  at  the  Miltranke«  convetilion  of  the  Amer- 
ican Institute  ot"  Electrical  Enifinccrs,  Mr  LJAiti  F.  X  ithrup 
gave  an  interesting  discussion  ot  electrical  resist^ince  tlieruiom- 
et(y«  outlining  the  construction  and  operation  of  resistance  ther- 
moiDelen,  and  dcKribed  a  new  instrument,  termed  a  "ratiometer," 
which  readi  temperatarcs  M  readily  as  a  voltiiieler  readi  volta. 

Fig.  I  gives  the  diagram  of  contiections  of  the  instrument,  and 
Fig.  2  illustrate!!  details  of  the  deflecting  system  and  the  shape 
of  each  of  the  two  pole  pieces.  Ci  and  Ci  (Fig.  i)  arc  two  flat 
coils  mounted  on  the  movable  system,  a,  b.  c  (Fig.  2),  having  a 
damping  frame  of  aluminum. 

The  two  coil*  have  likt  polarity  on  the  same  side.  The  qrstem 
rotates  between  two  iron  crescent-shaped  pole  pleec*  of  opftniU 


c,  c. 


WHO.  I.— DuiGKAti  or  Mamiumt. 


polarity  (Fig,  a)  ^.  The  axis  of  rotation  of  the  system  .ipprox- 
imately  coincides  with  the  center  of  tlie  outside  circle  of  the 
crescent  Hence,  when  the  sy  stem  rotates,  one  coil  moves  so  as 
to  get  more  under  the  pole  faces,  and  the  other  coil  more  from 
under  the  pole  laces.  Now,  if  currents  fli>w  through  both  coils, 
and  in  such  a  direction  as  to  cause  boili  coils  to  try  to  move  from 
under  the  pole  faces,  the  system  will  seek  a  positioii  of  cquili- 
brinra  whicta  is  indepeiKieat  of  the  aetnal  value  of  the  eurrenta 
flowing  and  whieb  depends  only  upon  the  ratio  of  the  portions 
of  the  main  eurrent.  «4)idi  divides  to  flow  ia  the  two  coils.  This 
ii  true,  provided  only  that  the  system  is  under  no  spring  control. 
Tile  !eaditig-in  wirr^.  three  in  numhcr,  arc.  in  fact,  made  of  such 
delicate  strips  of  silver  that  they  exercise  a  negligibly  small 
control  as  compared  with  the  control  of  the  magnetic  forces. 
If.  noWf  the  ratio  of  the  cuTTcnts  in  the  two  ooiia  is  altered,  the 
system  seeks  a  new  position  of  ei|tiilibritmi  again,  independent  of 
the  value  of  the  battery  current. 
Referring  to  the  diagram  of  connections  (Fig.  1),  R  being  a 


FIG.  2.~svsiEM  Ot  EAWuMrrue. 


fixed  resistance  and  7  a  resiiiancc  which  varies  with  the  tem- 
perature, the  extent  of  the  derteciioii  of  the  incviui;;  syvtem,  as 
indicated  on  a  scale  reflcctd  l>y  a  mirror  attached  to  the  moving 
system,  determinc-s  the  ratio  T/R  iriwtever  be  the  value  of  the 
battery  current.  The  source  of  current  may  be  three  or  four  dry 
edls  connected  in  series,  or  a  cemmutated  current  may  be  ob* 
tained  from  a  hand-driven  magneto. 

To  read  any  temperature  it  is  only  necessary  to  place  the  ther- 
mometer,  joined  by  a  lamp  cord  to  the  instminent;  in  the  place 


where  the  temperature  ia  required,  and  look  into  the  telescope. 
Tlie  scale  appears  to  move  under  the  cross-faair  of  the  eye-piece 
to  the  temperature  reading. 

The  ratiometer  may  be  made  sensitive  to  tempM  atm  0  clunges 
of  about  o.  1°  C,  or  less,  and  can  be  relied  upon  to  be  as  accurate 
as  the  scale  is  originally  caliln .iW'<i.  wiih  the  exccptioo  of  pO»- 
siblc  fluctuations  of  1%  or  at  the  most  2°. 


Comparison  of  Two^Phaie  and  Three^Phase 
Motor*. 

.•\n  interesting  contribution  relating  to  the  relative  merits  of 
two-phase  and  thrce-pbase  motors  was  given  by  Mr.  Bradley  Mc- 
Cormick  in  a  paper  read  at  the  atmual  convention  of  the  American 
III  .liu-.-.i-  lA  Electrical  Hngineers.  The  ui;ilior  (  ropoundci!  the 
foliovviiig  pr\>blems:  Given  two  simil.r  iranics  uiiln/.jt  wind- 
ings, how  iihall  the  twc>-pliase  and  the  thr<  i -pli.isc  w  inJiniji  ditler 
in  order  to  secure  proper  operation?  What  will  be  the  compari- 
tive  losses,  if  tiie  two  machines  are  given  the  same  rating,  or  if 
not  rated  the  same,  how  shall  their  ratings  differ?  He  discussed 
the  leakage  factor,  the  current  density  tn  the  rotor  and  the  stator, 
the  flux  variation  factor  whicli  -.liows  Iitlv  iuar!\  thr  field  con- 
forms to  the  perfect  sinusoidal  rcvulviug  ticid,  and  the  distribu- 
tion factor,  which  takes  into  account  the  effect  on  the  voltage  of 
distributitig  the  windings  into  a  number  of  siou. 

The  following  are  the  principal  points  brought  out  in  the  paper. 
They  ar«  intended  to  aid  the  desi^r  ia  deciding  upon  the  proper 
ratittgs  for  machines  when  wound  for  two-phase  or  three-phase 

1.  .•\  two-phase  machine  should  have  22  per  cent  more  con- 
ductors per  slot  than  the  corrcspiinding  three-phase  Y-connected 
machine  designed  for  the  same  voltage  and  flux  per  pole. 

2.  The  magnetixtng  current  is  the  same'  in  boA  two  and  three- 
phase  m.ichines,  when  expressed  in  per  eent^  of  die  current  which 
corresponds  to  the  full  load  output. 

3.  The  copper  loss  of  the  two-phase  machine  is  13  per  cent 
higher  than  that  of  the  three-phase. 

4  The  Icnkasc  factor  of  the  tsvo-phasc  machine  averages  2$ 
per  cent  greater  than  that  of  the  three-phase  machine. 

Even  machines  of  the  same  phase  and  rating  which  are  made 
as  nearly  alike  in  tvory  respect  as  is  commercially  po;.  ibli-.  viry 
wdely  among  themselves  in  their  characteristics  when  pui  in  test. 
This  fact  makes  it  i>  ry  ij.tllcult  to  determine  by  test  the  relative 
behavior  of  two  and  three-phase  machines,  especially  with  reg.ird 
to  those  characteristics  which  differ  only  slightly.  There  can  be 
no  doubt  as  to  the  higher  temperature  rise  of  the  copper  in  the 
two-phase  motor,  occasioned  by  the  ht^r  copper  loss.  For  the 
same  reason  the  efficiency  of  the  two-pha-e  motoi  is  slightly 
lower,  .the  difference  depending  upon  the  rtUtivc  niiigmtuii<  of 
the  iron  and  copper  losses.  Since  the  slip  is  equal  to  the  ratio  of 
the  secondary  copper  !oss  to  the  total  power  input  to  the  sec- 
ondary, it  is  evident  that  the  slip  is  greater  in  the  two-pliase 
motor.  Calculaiioas  and  tests  indicate  that  the  slip  in  two-phase 
motors  is  about  ao  per  cent  greater  than  in  three-phase  motors. 
Due  to  the  increased  leakage,  the  power  fnct-ir  in  iIil-  Hvo-phasc 
machine  is  from  i  to  j  per  cent  tower  than  in  the  three-phase 
motor. 


Interurban  Test  Car. 


Prof.  T.  Gardner  presented  at  (he  recent  annual  convention 
of  the  American  Institute  of  Eleetricat  Engineers  a  paper  con- 
taining a  description  of  an  interurban  i>  vi  car  nt.th'.'  University 
of  lllinoi-s.  The  car  is  of  the  double  1  nick  ts;)e  equipped  with 
four  40-hp,  500-volt  motors,  and  weighs  L'iiiip;tie  27.5  tons.  The 
testing  apparatus  installed  in  the  car  include  a  watt-bour  meter 
for  reading  the  energy  supplied  to  the  lifting  drauts  and  to 
the  air-compressor  motor  and  also  one  for  reading  the  total 
energy  supplied  to  the  car.  Recording  ammeters  and  voltmeters 
serve  to  mcassirr  the-  current  and  the  vo!:.!)::;'  u^i-t]  at  thr  car 
The  speed  is  determined  by  a  magneto  generator  in  circuit  with 
which  is  connected  an  ammeter  and  the  primary  coil  of  a  trans- 
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former.    The  current  varu  s  dircrily  «:  jivimI  .m.l  its  rate 

af  change  corresponds  to  the  accelerutiun.  A  voltineter  con- 
nected to  the  secondary  circitit  of  tbe  trantfonner  is  wiangej  to 
read  the  acceleratioa  directly  in  miles  per  hour. 


Experience  in  an  Electricttlly  Driven  Printing 

Plant 

In  tlw  Eteelrical  World  and  Engittfer  of  June  3,  1905,  there 
,ipp<',iTti!  ar!:cle  describing  the  elictriLully  driven  printing 
jiliinl  uf  r.  S.  Ulanchard  &  Gj.,  Worn  -tir,  Mass.  This  ijvstal- 
lation  has  now  been  in  r  fK  ration  (jrn  tu  ally  a  year,  and  it  Is 
interesting  to  note  that  tlie  production  of  tlie  plant  has  been 
increased  some  20  to  35  per  cent  by  the  use  of  the  direct  electric 
drive,  in  comparison  with  the  poMibilides  of  tbe  old  belt  and 
•haftng  drive  The  conditions  of  trorldng  are  nroch  more  fsv- 
orabte  «n  the  score  of  dcanlincs*.  otmvenience  in  operation  and 
compactness  dian  were  foand  in  fbe  company's  old  plant. 

The  present  equipment  of  the  plant  covers  two  job  presses, 
each  driven  by  a  Vi-hp  motor;  an  art  jobber  driiren  by  a  ^i-hp 
motor,  a'liJ  u  universal  ^ir^^^  run  by  a  j^-hp  motor;  a  four- 
roller  prt-'-s  operated  by  a  (  hi)  motor,  and  another  of  slightly 
different  ni.Lkc  run  hy  a  4-hp  nmtor;  two  four-roller  rear  delivery 
presses  run  by  a  j-hp  motor  m  each  case;  a  press  run  by  a  i-hp 
motor,  a  3-hp  paper  cutter  outlit  and  two  linotype  macbtnCT,  omIi 
driven  by  a  ii-bf  motor.  AU  the  motors  bttt  one  an  of  (be 
Spragne  Electric  Company^  make,  tbe  exocptioit  beinc  a  Pter- 
less  machine. 

The  proprietors  of  tbe  plant  State  that  dectricity  has  been 

generally  satisfactory;  the  operating  cost  has  not  been  lowered 
in  comparison  with  the  old  power  bills,  but  the  output  has  been 
increased.  The  employers  like  the  motor  drive  in  contrast  with 
the  old  equipment.  The  company  has  not  advertised  its  use  of 
electricity  as  an  auxiliary  to  the  securing  of  better  work,  pre- 
ferring; tn  let  its  product  speak  for  itselL  When  the  plant  was 
itart<-<l.  t  uas  lighted  by  mantle  gas  hnmRS,  hnt  the  adnm* 
tafes  of  electric  illimination  soon  became  apimrent  and  die  (as 
lamps  were  displaieed  by  a  modem  layout  of  incandescent*. 
Power  is  still  supplied  by  500-volt,  direct  current  from  the 
Worcester  Electric  Light  Company,  whose  generating  station  is 
about  a  niilf  ."iway. 

A  few  nunor  trouble-  Iiavc  dfvclupcd  since  tlir  p'.ant  started, 
but  thes*  have  been  oratiioatcd-  So.nn'  of  tlic  inator  i'lrld  coils 
had  to  be  replaced,  and  tlic  fuses  gave  nK>re  or  less  trouble  by 
frequent  Wowing.  The  potential  sometimes  approached  rather 
dose  to  600  volts,  and  before  the  employes  became  Iho roughly 
accustomed  to  the  scniicc  several  slight  slioehs  were  experienced 

It  is  no  sniall  problem  to  design  very  small  moum  to  oiperate 
with  perfect  snccesa  at  Ceo  n\t»,  bat  fbe  ind]ications  are  tint 
the  equipment  has  now  been  brought  to  the  point  where  thor- 
ough satisfactimt  can  be  expected.  At  no  time  were  the  inter- 
ruptions i'j  '^rrviri.'  of  n  S'/rinus  n.iturf,  but  w:th:n  '.b.f  last  {fw 
months  the  sm&othiicsi  of  tlie  -.i  rxiio  lui-'-  licen  :nu<-)i  inifiroved. 
The  priti(ii<(j  company  «,!atri  -.bat  il  the  it.-(allat:i m  \vi:'i_'  to  be 
estabKsbed  again,  substantially  the  present  equipment  and  ar- 
rangement would  b;  selected. 


Recent  Qectrochmiical  Devdiopmentt. 

EUCiaOLYTIC  FtfiDOCnOK  Of  CATOTfC  SOM  A  KB  CHUnttHfe 

Among  the  numerous  designs  of  diaphragm  ccH*  for  c'cctio- 
lysis  of  sodium  chloride  for  tbe  production  of  caustic  sod.i  and 
chlorine  the  McDotuld  cell  has  found  repeatedly  applications  in 
practice,  for  instance  in  a  paper  mill  in  Pennsylvania  and  in 
rli^otinadon  woifcs  in  Colorado.  A  patent  recently  granted  to  P. 
3tcDonald.  wfaile  refierrnig  in  general  to  the  arrangement  of  iht 
plant,  shows  qnite  clearly  the  fundamental  point  whidi  ia  to  be 
met  in  the  de'.iRil  of  diaphra^tni  tclls.  It  if.  of  fundamental  im- 
p<irian^:y  to  keep  the  chlorine  evolwd  at  the  anode,  separate  from 
the  caustic  formed  at  the  cathode   The  diaphragm  serves  for 


i:iri\ •jnliiiK  t!;..  U\-i  sululnaij  ir.ini  nu.NLng  mechanically,  bit  ;i 
cannot  prevent  bydmxyl  ions  (.the  number  of  which  incr«iu,n 
in  the  catholyte  with  the  increasing  strength  of  the  caustic  solu- 
titm  during  operation)  from  participating  in  the  electrolytic  con- 
duction and  travding  over  to  the  anode  side  of  the  cdl.  Htncc 
it  is  necessary  to  prevent  this  in  anme  other  way. 

The  method  generally  applied  is  to  feed  the  fresh  aodima 
chloride  sojntion  into  tbe  anode  compartment  and  produce  a 
mechanical  flow  towards  the  cathode,  so  as  to  counteract  the 
traveling  of  the  OH  ions  in  the  opposite  direction.  McDo:  .j: 
uses  an  automatic  device  for  keeping  the  level  of  the  eUitrul  ,  iv 
in  the  anode  compartment  at  the  desired  iicight;  for  this  j  ure  lm- 
he  controls  the  supply  of  NaCi  from  the  reservoir  to  thi!  anode 
compartmetit  of  the  electrolyzer  by  means  of  a  valve  operated 
by  a  float  tbe  poeition  of  which  depends  on  tbe  level  of  tbe 
anolyte  solution. 

AMtlOHIA. 

In  the  endeavor  to  solve  the  fertilizer  problem,  which  is  of 
such  eminent  commercial  importance,  attempts  to  produce  am- 
monia sMitlu 'Il  iilly  from  its  elemental  l  iinslitm  nis  are  apparently 
not  witln  ut  piomis*.  The  fact  that  lius  syiulicsis.  ^lioulc  evolve 
a  CI  r^idLrablc  amount  of  heat  points  in  this  direction.  But  the 
fact  tiiat  no  surccis  has  so  far  been  achieved  in  this  Ime  is  a  sug- 
gestive illustration  of  the  limitations  of  the  application  of  ther- 
mochcmicai  data.  According  to  tbe  old  rule  of  Berthelot,  a 
dKwifeal  reaction  goes  on  if  it  evolves  best,  or  in  ether  wotds 
if  the  energy  evolved  by  the  reaction  (generally  measured  hi 
calories)  is  positive.  We  Itnow  now  that  this  rule  is  not  stiicdy 
correct;  a  conseni  <:it  application  of  the  two  principles  of  ther- 
modynamics shotts  that  the  criterion  of  a  reaction  going  on  in 
a  certain  direction  is  not  that  the  total  energy  of  reaction  is 
positive,  but  that  the  decrease  of  "free  energy"  (according  to 
Helmholtz)  is  positive.  However,  we  also  know,  that  in  general 
.It  ordinary  temperatures  the  free  energy  is  not  very  different 
from  the  total  energy  (while  at  high  temperatures  they  may  be 
quite  different).  This  is  the  reason  why  Berthelofs  rule  msy 
be  tHcd  in  praetiee  witbont  makhig  great  mistakes,  and  it  wilt 
tmdoubmdly  be  used  for  seme  time  to  come,  especially  as  we 
have  infinitely  more  nHmerical  d-ita  on  tbe  total  energy  of  re- 
actions than  on  'Iieir  tree  enerm 

However,  from  tliermocln  nm  al  data  we  cannot  say  w  liai  wiil 
tv  tbe  ed  o:  ijie  reaCi'Ti.  a:id  this  is  often  of  the  greate>'. 
importance,  as  in  the  case  of  the  synthesis  of  ammonia.  Here 
the  reaction  velocity  is  practically  zero  under  ordinaiy  dfcum- 
stances.  We  must  make  this  restriction,  "under  ordinaiy  circum- 
stanees,"  since  it  is  an  experiroenul  fact  that  we  often  can  change 
tbe  speed  of  a  reactkm  by  bringing  tiie  reacting  anfaalaiicies  in 
contact  with  an  apparently  inert  substsncc  (called  a  catalyser). 
The  catalyzer  itself  does  not  change  during  the  reaction,  but 
changes  enormously  the  speed  of  the  reaction  between  the  other 
substances  with  which  it  is  in  rontact.  The  most  tanioits  in- 
dustrial application  of  this  principle  are  the  contact  processes  for 
making  ',ul[  hiLric  acid,  which  have  brought  attout  almost  a  revo- 
lution in  this  iitdustry,  N'ov.  w'tf;  rf«pfei  to  the  synthesis  of 
ammonis,  various  axpcvinuniei worked  in  this  line,  but 
so  far  without  success.  From  a  thorough  recent  investigation 
of  Prof.  Haber  it  appears  that  even  with  tbe  best  eatriyzer  knofwn 
iron  the  reaction  producbig  ammooia  is  m  stow  as  to  make 
the  process  practically  impossible.  But  this  do««  not  meatt  that 
the  problem  cannot  be  solved.  The  "b'ef  d'iTii  idf.  U  that 
know  pr.tctically  nothing  concerning  ii«e  ratiunalc  ancferiying 
caialytk-  ;n  (ion.  We  undoubtedly  classify  under  this  name  vari- 
ous effects  which  may  be  very  different  in  character. 

^Vhile  not  directly  in  this  line,  a  recent  patent  of  J.  A.  Lyons 
and  £,  C.  Broadwcll  for  the  electrolytic  production  of  ammonia 
may  be  mentiOiDed  here.  The  fused  borate  of  sodium,  potassium 
or  any  other  positive  metal  is  dectrolysed  in  a  crucible  forming 
the  ea^MMU^  while  the  anode  is  a  carbon  tod  in  the  center.  On 
■ecount  of  tbe  moA  tmallcr  actlw  surface  of  the  carbon  rod.  the 
anodic  current  density  is  high  and  an  intense  heat  is  produceil 
there  I'etallic  sodium,  potassium,  etc  ,  i'  ?i_t  free  a!  tlie  cathode, 
while  at  the  anode  (under  the  reducing  action  of  the  carbon) 
boron  is  obiaintd.  A  tube  around  tbe  carton  anode  acrves  as 
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diaphragm  and  prevents  the  boron  from  passing  over  to  the 
cathode.  At  the  same  time  nitrogen  is  introduced  through  this 
tube  and  combines  with  the  boron  to  Conn  boron  nitride.  Thia 
b  bromJit  in  contact  with  steam,  fonniag  boric  anlqrdridt  wai 


A  recent  patent  of  C.  G.  Backus  and  G.  L.  Wallave  refers  to 
details  of  mechanical  construction  of  a  roiatable  receptacle  for 
piatuc  a  lafge  nmdier  of  small  articles  at  the  same  time. 

A  patent  rceently  granted  to  J.  W.  Aylswonh,  reiefs  to  a 
niodificatiaa  of  his  apparatus  for  plating  long  perionted  itripi 
of  atcd  with  nidid.  for  use  in  the  Edison  alkaUna  storaft  battery. 

Lbttbr  to  thb  Editors. 


Induction  Motor  Circular  Locus. 


To  the  Editors  of  mectrkal  World:  ' 
Siat:— I  have  read  with  interest  Dr.  A.  S.  IfcAIIistaf'a  artid^ 


entitled,  "Simple  Circular  Current  Locus  of  the  Induction  Motor," 
which  you  published  in  your  issue  of  May  36.  As  it  is  just  alwilt 
devan  yian  ago  that  I  developed  and  published  a  circle  diagrain 
for  die  induction  motor  and  transformer,  and  as  this  diagram  has 
since  l>een  my  guide  in  designing  several  hundred  thousand  horse- 
power of  induction  motors,  I  h.i\c  bi  rr,  particularly  pleased  with 
the  thoughtful  article  of  Dr.  McA':li>tcr\  In  which  he  gives  a 
method  of  arriving,  in  a  very  lucid  maimer,  at  the  diagram  of  the 
general  allernatiog-current  transformer.  It  is  intereatiqg  to  look 
hade  to  the  day  when  the  phenoncna  in  inductioo  aotors  were 
8l91  very  ha^y,  even  in  the  minds  of  those  who  were  then  the 
beat  experts  in  the  fic!il,  and  to  ponder  upon  the  fact  that  how 
little,  after  all,  our  knowledge  on  the  subject  has  been  advanced 
since  that  day.  The  mark  of  progress  shows  itself  invariably  in 
simplification  and  we,  therefore,  must  congratulate  Dr.  McAllister 
on  the  sinqile  and  logical  manner  in  which  he  has  succeeded  in 
developing  and  buildinf  np  the  drck  diagram  of  the  induction 
motor  and  trans fomer. 


CnsawiiAi^  Ohio. 


B«  A.  Buimnk 
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Mtthameol  Design  of  ComimMW«rr.— LmMoamRS.— The  first 

ran  of  an  article  on  the  mechanical  design  of  commutators  for 

..l;rcct-current  geitoratATv  They  sboutd  have  an  ample  wearing 
depth  of  copper,  Ii  cM  ry  ci unimitator  is  designed  to  last  the 
same  length  of  time  and  the  amount  of  wear  on  a  bar  due  to 
sparking  and  friction  every  time  it  passes  under  3  brush  is  a  con- 
Slant,  then  the  wearing  depth  should  eqnal  tN»,  where  N  is 
revtdntions  per  minnte,  n  the  ntnnber  of  hn»h  spindles,  and  t  a 
constant  dependinR  upfjn  the  ilp=.ired  life  of  ihe  conituiitator.  For 
"'nliiiary  gcntralors  a  value  of  i'  e<jual  to  o.(x)5  to  o.'X)55  may  be 
t.iken  when  geiiiiig  out  a  design  for  a  new  machine.  In  order 
(o  design  the  commutator  so  that  when  worn  down  to  the  limit 
the  stresses  in  the  materials  will  not  be  unduly  inefeased,  the  typa 
of  const nxtioa  shown  in  Fig.  I  is,  according  to  the  apthor.  tbe 


Fia  I. — COMMUTATOR  nF.SIG.V. 

belt  one.    Tbe  commutator  should,  further,  be  assembled  so 

rigidly  that  a  blow  on  the  surface  with  a  light  haininer  will  not 
displace  any  bar.  The  only  way  to  provide  for  this  is  to  design 
the  commutator  so  that  a  tension  in  tbe  bolts  of  I.},000  lb  per 
square  inch  w  ill  give  a  pressure  on  the  mica,  between  bars,  of  35 
lb.  per  s^iuare  inch  when  17  h  the  tiameter  of  the  commutator  m 
inrhes.  Mica  of  such  a  qnaUly  ilionld  be  nsed  that  the  copper 
Md  tbe  mica  will  wear  tmifomly.  Experience  shows  that  for 
ibis  purpose  soft  mica  about  0.03  or  l/\2  in.  thick  hctween  bars 
of  hard-drawn  copper  is  best.  It  is  important  that  the  strains 
Otic  to  initial  tension  and  expansion  due  to  heatins  and  cen- 
trifugal force  shall  be  well  within  the  elastic  limiu  of  the  ma- 
tcrials  so  that  there  will  be  no  permanent  set  and  consequent 
looscnhig  of  the  bars  on  coding  down.  The  author  gives  the 
nathenatical  expressions  for  the  stress  at  different  points.  The 
P'Tier  is  to  be  contiiuied.— I.ond.  FJec,  May  iS 

J  Viigii  of  Gi-neratorj  -  Hokss.\ii.i..— ,\  mathematical  paper  on 
the  use  of  comparative  empirical  formulas  in  the  mechanical  de- 
%i  of  electrical  generators.  He  first  considers  the  diameter  of 
ue  shaft  reqmred  to  carry  the  revdviog  parte  irithont  uadua 


flexure  or  vibration.  The  siae  of  the  shaft  is  discussed  from  the 
point  of  view  of  stiffness  only.  The  second  problem  dealt  whh  is 

the  size  nf  bearinps  and  the  third  problem,  the  stifTness  of  alter- 
nator armature  frames  an<l  dynamo  magnet  yokes.    Formulas  are 

given  and  iPu'^tratcd  by  numerical  examples  from  actual  prac- 

ticc. — Ix)nd.  Eng'ing.  May  11. 

Single-Phase  Motor. — Ossanna. — A  commtmication  giving  a 
formula  which  shows  the  influence  of  the  transformatioo  ratio 
of  the  excttiog  transformer  of  the  Winter>Eicbberg  motor  upon 
the  ^pecd  at  wUdi  full  compcMatiai  it  oUaliied^^i;  Zth^ 

May  17. 

AV/'w/jii'n  Motor. — An  abstract  of  an  English  patent  of  the 
Union  Electricity  Company,  of  Berlin,  for  an  improved  compen- 
sated repulsion  motor. — Lond.  EUc,  May  11. 

Polyphau  Induction  Motor  IFwidNig.— CBAWAir.— A  mathe- 
matical article  indicating  a  rapid  method  of  determining  approx- 
imately the  ii'.ost  suitable  winding  from  the  poif  rf  view  of 
power  factor  and  overload  capacity,  for  a  motor  whose  mechan- 
ical dimensions  are  already  fixed. — I.ond  F.lec.,  May  18. 

Direction  of  £.m./.— Obilil.— A  brief  note  with  a  diagram  on  an 
'  easy  method  of  determining  the  direetton  of  em.f.  in  generators 
and  the  direction  of  rotation  of  niolor8.^£J!efc,  imd  Matdt., 
May  13. 

Lamps  mt  Ugktlat. 

LoufFlamt  ^rc<.— Aitmnra.— The  eondusion  of  bis  paper  on 
long-flame  arc  lamps  in  genera!  and  (he  C^thone  lamp  in  par^ 

ticular.  After  some  data  on  the  general  effect  and  distribution 
of  light  he  speaks  on  alfeniatin?  current  arcs  which  are  said  to 
be  very  unpopular  in  F.nglaiid  rin  account  of  il;i-ir  low  useful 
efficiency.    This  is  due  in  a  great  measure  to  the  fact  that  about 

SO  per  cent  of  the  light  is  thrown  up  into  the  air,  where  fbr  many 
purposes  it  is  entirely  wasted.  This  defect,  however,  disappears 
in  long-flame,  downward-feeding  carbon  arcs  as  the  light  emitted 

by  both  craters  is  thrown  down  that  the  efficiency  of  the  a'tcr- 
iiating-current  and  the  direct -current  arc  is  about  the  same.  The 
author  then  gives  some  ubiervations  showing  that  a  downward- 
feeding  carbon  lamp  on  a  50-period  circuit  gives  the  same  effect 
as  an  ordinary  lamp  on  a  too-period  drcnit,  so  that  the  use  of 
downward-feeding  carbon  arcs  obviates  to  some  extent  die  dis- 
advantage of  flickering.  Tn  the  discussion  whkh  followed  some 
statements  of  Patchell  from  his  experiences  arc  interesting.  He 
referred  to  the  new  system  of  lighting  of  the  Charing  Cross  sta- 
tion in  Ijnndon,  where  competitive  tests  were  made  between  gas 
and  electric  light.  The  electric  light  company  bad  8  Sale-Onslow, 
high-pressure  gas  lamps  to  compete  with  and  put  up  5  Oriflamtne 
ate  lunpa  and  price  fiir  price  "diey  beat  (he  gas  company  hollow." 
On  the  basis  of  price  lot  price  ^  deetrle  arcs  gave  45,000  cp 
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U  against  25,000  cp  for  the  gas  lamps.  He  had  made  extended 
tern  of  various  arc  lamps  and  especially  ilaminf  arc  lamps  and 
gam  the  following  figHret  in  whkli  tlie  cost  per  ifioo  cp-hmir  is 
given  at  the  rate  of  4  cents  per  kw-honr. 


OriAsroe    »» 

Wrincrl   3S<> 

ExCrllo   ,.r  

Santuni   4-0 

Carl^F«    Uixiji   1,000 


C>»t  ftr  l,M 
0.8  cent! 

1.10 
1.14 
14 

3.it  (excluding  trina- 
ming  aod  CJir- 
lK>a».| 

JO 


0]><n  arc   $0Q 

EadMcd    sw  «•» 

BmlBttiJ  nidgtt  are   >]•  (.» 

"Ht>  bcin  niLich  '.triick  whni  in  Un:',rO  Sl.ll;■^  h-t  \c.\r 
that  there  were  practicaily  no  liame  arc  lamps,  and  he  attributed 
that  to  two  causes.  One  was  that  the  lighting  was  almost  en- 
tirely in  the  hands  of  the  big  companies,  and  the  enclosed  lamp 
was  favored,  due  to  the  lesser  labor,  for  this  lamp  would  bum 
Idover  bourse  and  flw  col^pBaies  sccnied  to  mwcdate  that  betters 
beeaaie  one  man  could  trim  tioo  lamps,  whereas  in  England  40 
lamps  was  considered  ample  for  one  man.  This  applied  both  to 
street  lightinK  and  store  lishting.  Another  reason  for  their  not 
having  tht  ilumi-  1  itmp  in  the  United  States  was — and  this  had 
been  cotitirmcd  Uy  the  engineer  of  one  of  the  largest  .American 
undertakings — that  they  simply  did  not  know  what  high-pressure 
gas  was."  He  considered  that  the  chief  disadvantage  of  the  pres- 
ent flame-arc  lamps  is  that  they  dO  nOt  bum  long  enough  hours, 
and  he  thought  that  the  magaiiae  are  lamp  was  the  lamp  that  the 
maimiicttifen  of  flame  arcs  would  have  to  put  tiieir  money  into. 
He  had  not,  so  far,  inrnd  iSm  ips  md  fumes  from  flame  lamps 
caase  any  delelettons  effects.  The  maintenaiiee  be  had  found, 
after  rniii-ini!  .t  kctkI  ninny.  %vn=  .i  mure.  Ij.ig-atelle.  Ansucriiig 
some  qiicsijuiis  he  replied  that  the  above  figures  do  not  include 
carbons  and  are  for  mean  sflierical  candlc>pow<r.— Lond.  Bkc„ 
May  II  and  18. 

Su»dariiuti9H  tf  Arc  Lamfis.—Tvio  conmiittees  appointed  by 
Cbe  Assoc.  of  German  ^lec  Eng.  and  by  the  Assoc,  of  Geman 
Central  Stations  make  the  feflowing  proposals  with  regard  to  the 

rating  of  arc  lamps.  An  arc  lamp  is  to  he  rated  for  practical 
purposes  .icfording  to  its  most  important  field  of  application, 
namely,  the  direct  illumination  of  the  space  below  a  horirontal 
plane  laid  through  the  radiating  point.  It  is  to  be  rated,  there- 
fore, by  the  nic.in  lower  hemispherical  candle-power  dc!.iw'  1 
by  Jo  and  measured  In  hefner  candles  (indicated  by  // A*o1. 
The  measurement  is  to  be  made  with  the  arc  lamp  in  the  position 
as  used  to  practice  but  without  external  reflector  and  with  dear 
glass  globes  of  the  same  dimensions  substituted  for  the  globes 
vied  in  practice.  Widi  altenating-carrent  are  lamps  the  te^t 
is  to  be  made  with  sinusoidal  e.m.r<i  and  a  frequency  of  30 
periods.  "Practical  power  consiinipii.  1  '  if  ?.u  ,.r'  l  irvijj  i-  tii- 
total  power  consumption  of  an  arc  latiip  circiiil  u>K'.t^"''cil  ai  iae 
points  where  this  circuit  is  connected  with  the  network)  divided 
4qr  tlic  number  of  lamps.  By  stating  this  practical  power  con- 
sumption, the  voltacc  of  the  nctw<irk  is  also  to  be  stated.  The 
practical  spcciik:  power  eonsnmption"  is  the  practical  power  con* 
snnptioa  just  defined  divided  by  the  mean  hemuphcrica]  candle- 
power  and  is  designated  by  "tV/H  JCo  at  n  volts  in  the  network" 
(watts  per  hemitpberic  hefner  candles,  etc.).  With  altemtfit^- 
current  arc  lamps  it  must  b«  stated  in  every  case  whether  non- 
inductive  or  inductive  scric*  resistances  are  assumed,  The  \aliie 
"H  Kr^  'H'  at  «  volts  in  the  network"  is  called  "practical  light 
output"  f  Lichtausbcnte ».  Rule?  are  also  given  on  photometric 
tests  of  arc  lamps.  The  above  rules  are  explained  and  defended 
in  a  long  memorandum.  It  is  stated  that  in  the  committees  it 
had  been  repeatedly  suggested  to  state  not  simply  the  hemi- 
spherical candle-power,  but  also  the  mean  spherical  candl^power. 
However,  this  saggvatien  was  not  adopted  becau*e  it  was  ^otight 
it  would  intrr  iliKc  ronfitsion.— Zrit..  May  i". 

SrI'rrual  I'h.  linnelfr — CoRSmis  \n  illustrated  de-cription 
of  .1  nciv  f<irin  of  cr>ti-lr;i>ti"ii  of  the  sphrrikul  pli.Jlomct'.r  of 
UibiK'ht.  It  is  sli'.wri  in  I  lu.  2  Tlio  internal  diameter  is  2 
meters.  1  ho  iridierc  is  m.vU-  <if  vryp>-uni.  The  whole  sphere  is 
divided  vertically  '"tp  two  halves  qf  which  one  is  ^stationary, 
while  the  other  is  set  on  rollers  and  may  be  moved.  In  the  sta- 


tionary half  a  metallic  ring  is  placed  at  the  top,  which  in  the  con- 
struction of  the  author  has  a  diameter  of  20  cm.  and  a  height  of 
II  cm,,  so  that  it  suspends  ioniewh.it  into  the  intcrio:  of  liie 
sphere  the  thickness  of  the  walls  of  the  sphere  bang  ^.6  cm 
The  window,  M,  at  the  right,  has  a  diameter  of  20  cm.  The  open 
ing  «f  the  screen,  S.  placed  in  the  ztn  point  of  the  photometer, 
it  normalb- 16  cm.,  but  may  be  dhnnilshed  at  will.  The  screen,  0, 
is  placed  so  that  not  only  the  window,  SI,  itsdf,  bat  also  a  border 
arouiid  it  is  shadoweri    The  distance  of  Hn  laBBp,  L,  from  the 
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tqipcr  wall  of  the  sphere  is  28.5  an«  the  disUnce  from  the  centa 
of  the  screen  34  cm.  The  sciaen  is  placed  in  aa  inclined  position 
and  is  of  oval  form.  The  calibration  of  the  ptHMometer  i*  made 
with  two  incandescent  lamps,  the        spherical  candle-power  of 

which  has  been  determined  l:v  the  Rcichsanstalt.  The  author 
urges  that  arc  lamps  should  t  e  rated  according  to  their  mean 
spherical  i-,i:ii:'.lr  p- iwi  r.  II-.  ili  ^,:ribe5  a  simple  inrthcd  of  de- 
termining the  distribution  of  light  with  the  aid  01  photographic 
papers  placed  at  different  points.  Some  results  of  tests  oi  various 
lamps  are  given  and  it  is  pointed  out  that  the  new  metallic  fila- 
ment lamps  arc  more  efficient  than  altemating-eurrcnt  arc  lamps. 
— £/ri!r.  Zeil.,  M.iy  i;. 

TunsslcH  Filiimcnt  Lamp. — Ki;zel. — .A  brief  commimication,  in 
which  the  writer  first  gives  some  notes  on  former  work  on  tung- 
sten lamps  and'mentions  that  Lodyguine  took  two  patents  out  in 
rflsM.  Tin  writer's  own  process  is  stated  to  be  based  on  two  new 
inventions:  one  is  that  metals  in  the  colloidal  condition  form 
plastic  masses  without  the  addition  of  a  binding  material,  and 

can  t:f  f.Tirc'l  (.'";-..'Iy  jit'T  f ■"•llriii1."il  wire-.  Tre  ^cciind  i?  ll;nt 
wires  foiiiitii  in  tins  ,in^i  ilricd  iiiidciKa  a  filiy,".e.il  chin^e 

when  subjected  to  strong  heat  ;  wiili  nit  breaking  or  disintegr.i:  mp 
into  powder  they  pa><  over  from  the  colloidal  condition  into  the 
crystalline  condition  and  the  lamp  filament  is  thereby  finished. 
The  author'  says  he  can  change  in  this  way  the  metals  into  fila- 
ments. He  gives  some  results  of  tcst.s  of  his  lamps  which  have 
been  already  fully  noticed  in  the  Eleciiucal  Woblol— £feA.  Zcit^ 
May  ra 

-Vr'iif  Filament  Lamt>s.—TiKuo\s.—\  review  of  recent  inven- 
tions in  metal  filament  lamps.  The  article  does  not  seem  to  con- 
tain anything  new.— /.'Cciafrntge  Ehe^  May  la. 

Power. 

Swiss  Transmission  Scheme  -^.\  tiotc  slating  1;  it  the  city  of 
Zurich  will  spend  a  sum  of  $2.i3;,a«  i'  r  ilr-  :-i  i:ill.i;:.)ii  of  a  gen- 
erating plant  in  the  .\lbula  Valley,  where  water  power  of  24.000 
hp  is  available.  There  will  be  8  generating  sets,  each  consisting 
of  a  turbine  and  generator.  Two  projects  have  been  proposed, 
one  for  the  generation  and  transmissbn  of  three-phase  currents 
at  an  initial  pressure  of  46/000  volts  and  a  final  preesnre  of  7auODi» 
volts ;  the  other  for  power  transmission  by  direct  current  at  7SM»o 
volts  between  the  two  conductors  with  an  intermediary  neutral 
point  connected  to  earth  so  that  a  voltage  of  J<).500  exists  between 
each  conductor  and  earth.  In  both  cases  the  line  must  have  t«o 
condiiftors  .-ind  in  the  ease  of  three-phase  currents  the  conductors 
must  h.iM'  -1  f ro-s-seetion  of  50  sq,  mm.  and  in  the  case  of  direct 
rurreiit  a  cros*- section  of  30  mm  Thi-  cost  of  $057,000  for  the 
hydmnlic  iii'tull  ition  and  ^l.iKo.wo  for  the  electrical  installation 
with  the  three-phase  project  and  iLiioyooo  for  the  direct-current 
project.— L'£rfafr«£r  Eke.,  May  M. 
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Traction. 

SingU-i'hasc  Traction. —  Kvmfro, — An  illu^itratcd  description  of 
the  Fhizi  single-phase  traction  system  installed  on  the  Milan  tx- 
hibitkin.  The  track  is  double  throughout  and  has  a  length  of 
about  itSm  yards.  The  working  pressure  is  2,000  volts.  bt>t  a 
•erics  of  experiments  will  be  made  wi^  voltaccs  vaqring  fram 
JUDOO  to  i(wno.  Fig.  3  shows      anangesnent  of  fbe  high  and 


secondary  of  the  Uriii^rnrmor  pl.icfd  i:;  t;-.f  Li^t  carriage,  ur  tr.f 
half  of  the  whole  availab)e  pressure,  Hvperience  ha';  shott-n  that 
this  amoiint  is  the  bevt  adapted  f  ir  ^tar;ir-,g  the  single-phase  mo- 
tors in  scries.  Passing  from  position  i  to  2,  3,  4,  5,  6,  7,  the  pres- 
sure is  increased  by  steps  of  yo  volts  each  time,  thus  bringing  it 
up  from  t8o  to  360  volts.  As  there  are  always  three  motors  io 
series  on  the  sceondaiy  side,  each  obtains  an  initial  pressnre  of 


Motor  Sviiefe 
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low-tentif>n  circuits  on  the  train.  The  most  important  character- 
istic of  the  sv'.tc'm  consists  in  the  easy  contro!  from  either  end, 
which  IS  obtained  by  the  division  of  the  (ran- t<irmer  into  two 
parts,  one  of  which  is  in  the  front  carriage  atn;  the  other  tn  the 
last  The  high-tension,  3,ooo-volt,  15-ptriod  current  after  fir-.t 
pasting  through  the  choking  coil  of  the  lightning  arrester,  is  led 
into  the  relay  of  the  main  smtdi,  which  can  be  operated  either 
manaally  or  automatically.  Fnm  the  relay  it  passes  tiiroogli  the 
•witch,  maia  fnse  and  thence  to  the  primary  of  tnmfonBer 
in  the  first  carriage:  Then  it  goes  through  one  of  die  tltfee  srim 
placed  on  the  roofs  of  the  carriages,  to  the  primary  of  the  second 
transformer  in  the  last  carriage  and  finally  to  earth.  The  third 
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PIG.  4.— nKVATIOX  Am  fLAN  OP  Twxur. 

hifh-tcnsioti  line  serves  to  put  in  parallel  the  primary  of  the  first 
transformer  with  either  of  the  main  switches,  and  hence  with 
the  trolley.  The  end  carriages  arc  equipped  each  with  two  FiacI 
aisislo*l>lu*e  motors  of  10  hp  each,  whik  the  intermediate  car- 
riagres  luiTe  each  a  aini^  motor.  The  oompleic  equipment  of  a 
train,  therefore,  consnts  of  six  molon^  ol  wMdi  a  gnnv  of 
three  is  coupled  ttp  hi  series  with  the  secondary  of  the  trans- 
formt't.  By  menus  of  the  special  device  of  dividing  the  tr.in;- 
iormct  in  two,  the  first  position  of  the  controller  handle  applies 
to  the  terminals  of  the  motors  a  pressure  corresponding  to  the 


tio  volts,  which  IS  stepped  up  by  IO  voIts  taccessiv^  to  a  final 
\aluc  of  120  vohs.  i  hi>  .Trrar.gomcnt  is  quite  syr:iinctrical  for 
up)erating  from  cither  eml  of  the  train,  and  thus  st  is  possible,  by 
manipulating  the  controller,  to  oljt.iiti  any  secondary  pressure  that 
is  required.  To  reverse  the  motors  the  action  of  the  controller 
is  the  same  as  lor  continuous-current  working.  The  original  in- 
tention was  to  use  two  bow  trolleys,  one  for  the  outward  and  the 
other  for  the  return  jonrmy.  Bat  in  view  of  accidents  wllidt 
might  happen  if  it  were  forgotten  to  lower  one  bow,  a  new  type 
of  trolley  has  been  designed  with  a  doable  coOeetair,  to  minfanise 
sparking.  The  rhomboidal  arrangement  of  the  linla  (Kg.  4)  >* 
ver}-  elastic  and  insures  that,  when  one  of  the  rollers  momentarily 

leaves  the  wire  as  it  passes  3  point  of  support,  the  other  is  mak- 
ing good  contact-  The  rollers  were  carefully  designed  to  revolve 
easily  ;n  their  !:ie.-;r:nc;s.  The  prr  .  isirii  o!  twn  rollers  h.cs  the 
further  advantage  for  high-tension  line*  that  it  renders  it  un- 
necessary for  ttie  driver  to  break  the  circuit  when  passing  sccliea 
■nsulalors.  The  Finsi  motors  have  laminated  poles  and  a  com- 
pentating  winding  for  the  prodnctioii  of  a  flux  at  rii^  angles  to 
that  of  the  field.  Tkb  aanttalisea  the  effiscts  of  the  armature 
self-induction,  increases  the  power  factor  and  mafniains  a  high 
efficiency.  The  armature  is  built  up  of  stampiniiS  on  a  steel 
spider  and  has  65  conductors  in  slots.  The  commutator  segments 
are  each  composed  of  a  large  number  of  thin  plates  connected  up 
without  resistances  to  the  conductors.  Choke  coils  are  used  in 
passing  from  one  position  of  the  controller  tO  fbe  aextj— •Lond. 
Eiec,,  May  11;  from  L'Eleitricita,  April  17. 

RegulalioHt  for  Eltctric  Traction.— Extended  safety  regulations 
profKMcd  by  ttw  committee  of  the  German  Assoc  of  Elee.  Eag, 
for  dectric  traction  systens.— fM.  Zttt.,  May  17. 

lnatallatioGa»  Syatoms  and  Appliances. 
Lighting  Plant  of  a  Stmmtr  iZMort.— Wkbiimson.— An  iUna- 
trated  description  of  the  municipal  Ughting  plant  of  Kissiagnh 
wbkh  is  a  refined  •mnmer  rteprt  ni  Gennaqy.  The  eoosumptioa 
of  electricity  during  the  winter  by  the  residents  of  the  town  is 
small,  while  during  the  simnner  months  the  load  is  a  maximum 
between  S  and  lo  o'duck  in  the  evening  due  to  the  consumption 
of  electricity  in  the  hotels,  theatres,  etc.  Since  the  place  has  a 
refined  character  there  are  comparatively  few  motors  for  work- 
shops, etc.  For  this  reason  the  city  hesitated  a  long  while  before 
erecting  a  pl.mt  and  the  contractor  had  to  guarantee  that  the 
works  would  pay  interest  on  the  capital.  The  capita;  \v:is  pro- 
vided by  the  city.  The  coBoected  load  is  about  600  kw  and  a 
gradual  increase  ttp  to  goe  lew  is  expected.  For  this  fcaioa  the 
capadly  of  the  station  was  made  400  lew  in  tiie  hfginnlng;  wkich 
will  be  increased  to  660  lew  bter  on.  The  fhree-wlre,  direct- 
.'iirrnit  system  with  a  storage  battery  gi\nng  1,700  amperc  hi  nrs 
for  a  three-hour  diKharge  is  used.  For  the  most  part  of  the  year  a 
sin^  attendant  is  sufficient  and  only  daring  times  of  highest  load 
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arc  U\n  men  required.  In  order  to  make  the  station  pay,  the 
prices  cliarged  in  summer  montlis  are  high  compared  with  the 
prices  charged  in  winter.  The  pike  for  elecuicity  is  in  simnim: 
17.5  cent*,  in  ipring  and  antimui  ij.75,  and  in  winter  11.35 
ccBta  per  icw-bo«r  for  the  fim  is»  Icw-iimin  eontumed  during 
one  month ;  for  further  kw-hours  consumed  up  to  300  the  price 
ft  reduced  by  1.25  cent  and  for  further  kw-hours  above  300  again 
by  I.2J  cent.  The  price  for  clrrrriL-ty  v;{rits.  thcr'jfurtj.  between 
17-5  8.75  cents  f;f:  kw  lii.ur..  For  iiiutur  purp&sci  the  fun- 
damental rate  indcpiridt'iit  of  the  season  ts  6.25  cents  per  kw- 
hour  on  which  a  discoutit  is  allowed  according  to  consumption, 
so  that  electricity  consumed  for  power  purposes  above  3,000  kw- 
hours  per  month  costs  only  2.5  eenU  per  lew-hour.— AHt., 
May  13  and  17. 

Regulaimg  tkt  VoUagt  of  Ugkimg  B(r»me«.— Hou»  ako 
AuxAMiBL— The  first  part  of  an  illnttnted  paper  read  before 
the  Kew  Castle  section  of  the  British  Inst.  Elcc.  Eng.  I'hc 
authors  compare  the  following  two  methods  of  keeping  the  voltage 
of  a  battery  conqaiit  during  discharge,  one  by  means  of  a  tuosti  r 
in  series  uith  iIil-  battery  and  the  other  by  additional  cells  and 
a  reg-.ilatiiig  switch  for  cutting  them  in  and  out  Of  thcie  two 
methods  the  former  seems  to  be  generally  adopted  in  England, 
but  the  authors  do  not  think  that  this  is  due  to  any  special  ad- 
vantage of  the  former  method,  but  because  the  latter  case  has 
Ml  had  a  suffictent  and  fair  considcratioo  as  ngardi  the  capital 
coata.  In  the  present  fnttallneiit  tii^  coospare  the  batteries  rc- 
qtrired  m  both  eases.  Hie  paper  is  to  be  eontinued.— Lond.  EUe. 
Eng.,  May  18. 

Renstances  with  Ughtninp,  .Ir/>M,',rj-— Benischke.— A  paper 
rci'J  bcfcirc  the  HiTliii  F.lcc.  .Society  nmj  explaining  in  detail  the 
function  of  the  rt  si-.tanc<:3  in  the  eattii  connections  of  lightning 
arresters.  For  t[ie<c  resistances  there  is  an  upper  and  a  lower 
limit.  The  upper  limit  is  such  that  the  atmospheric  discharge 
fiows  off  quickly  to  earth  while  the  lower  limit  it  snch  tliat  the 
ihort-drcnit  current  foUowiog  is  aa  email  as  pos^BUe^  Tat 
Mdmr  dcteribed  retiitancet  made  of  caibomndum  and  tlmir  ad- 
vantages over  wattr  leilataiiees  an  pointed  out.  An  acoomtt  of 
the  discnasion  is  also  given.— EM.  ZtU.,  May  17. 

Eccnoiiiy  of  Central  .9fd(ti)«j  — Some  notes  by  an  American 
visitor  on  the  British  electrical  iiidustricfs-  The  American  has 
notH-(.'<]  :n  Fnglr^nd  that  some  01  the  later  projects  have  been  e:i- 
gineeicU  with  «n  eye  stiiRle  to  commercial  efficiency— as  distin- 
guished from  technical  etScrcney— and  Cbe  capital  has  been  held 
down  to  the  figure  on  which  returns  are  reasonabljr  ttrtainj  This 
means  a  general  drift  away  from  over^cfinements  tial  do  not  pay 
ha  thcmsdves.  On  the  other  hand,  eoneendnr  Englisfa  central 
•taliona  he  eomplains  Aat  they  do  not  yet  reafire  that  die  engi- 
neering side  of  the  station  work  has  become  cf  setondap,  im- 
portance; that  the  main  question  to-day  is  n^jt  huw  to  give  a 
ccmstant  supply,  but  hmv  to  hnild  up  a  good  solid  load  in  the 
face  of  r\fr  nur.MMf.g  competition.  There  is  .i  general  apathy 
among  cttiira;  station  manaRcr^  -'The  corporation-owned  prop- 
erties are  the  worst  of  all.  but  the  limited  companies  are  bad — 
very  bad— many  of  ihcni  'I  luy  seem  to  take  such  businets  as 
a  kind  providence  scods  tbein."  Hunting  for  huainess  can  be  done 
in  maaj  ways,  for  instance^  getting  merchaiMa  to  light  thdr  show 
windows  after  business  hours.  "The  first  thing  is  to  turn  the 
nind  from  penny  economies  of  operation  to  the  pound  possi- 
bilities of  additional  business."  .^s  1  o  eccj!ii,i;iii  s  of  operation, 
the  English  stations  are  excellent,  j  hc>  jutj  as  cheaply  as  the 
best  American  ones — or  would  run  as  cheaply  if  the  manage- 
ment would  procure  them  the  business  to  run  wu—laaA.  EUe. 
Tim*.  May  it. 

Electrochemtstry  and  Batteries. 

Afrfo/fur^y— HADFtrxD.— A  lecture  on  unsolved  problems  ia 
metallurgy,  .\fter  some  remarks  on  the  variation  of  the  aa^ 
netism  of  certain  alloys  with  a  change  of  tcmperatuK  he  speaks 
of  fbe  use  of  electric  fumaee  for  making  Iron  and  steel.  HiVhere 
water  power  and  auitaUe  iron  otc  can  be  fotmd  together,  then, 
no  doubt,  salbfactory  electrical  smelting  pr.iciicc  will  be  devel- 
oped, but  this  can  only  cotne  slowly."  He  .Iocs  not  think  that  the 
old  type  of  crucible  steel  smelting  has  bceti  threatened  with  ex- 
tennination  bgr  the  electric  fdmaee.  He  makes  some  remsflts 


on  aUoys  and  their  apeeia]  properties  and  on  recent  rapid  piogtess 
in  pgrrametry^Load.  £lfc.,  Hay  11. 
Stonge  Batttryj—Somt  notes  on  Uie  "X"  storage  battery  of 
the  feature  of  whkh  is  the  mixture  of  the  active 
with  very  fine^  divided  inert  hair  and  fibre  to  make 
them  mere  poro'.vi— Lond,         May  ii, 

Mtaturing  Small  AlUrmatmg  Currfntt.—Vaiet.—.\n  illustra- 
tion of  a  new  hot-wire  instrument  for  mcasnrir.g  5mall  alternat- 
ing currents  with  direct-current  instrjments.  Its  pinicijjai  fea- 
tures are  the  small  con<.'.;:>ip;;or;  of  cnerg:,-  and  its  high  sensitive- 
ness.  The  principle  is  indicated  in  Fig.  5,  in  which  H  H  rcpre- 


ne.  it-vumMn  trnmaai  nnicnu  or  boii>-wbb  titsniwiuitt. 

sents  a  platinum  wire  which  serves  as  heating  wire,  the  alter- 
nating current  to  be  measured  being  passed  through  it.  .At  the 
point  P  of  this  platinum  wire  two  wires  are  soldered  to  r,,  01  c 
consisting  of  iron  (Fe),  the  other  of  ooustantan  f  K).  The  free 
tenninals  of  these  two  wires  are  connected  to  the  direct  current 
inslniment»  the  system  repvescntinf  «  thenno-electric  circuit. 
The  wires  are  as  thin  as  possible  in  order  to  get  the  masses  lo 
be  heated  as  small  as  possible.  The  deviation  of  the  needle  ot 
tilt  galvanometer  is  almost  independent  of  the  direction  of  the 
current  pa-ised  through  // //.  b-at  the  readings  are  not  absolutely 
equal  in  both  ca;cs  for  the  .-eason  that  the  point  P  is  itot  a  math- 
rmatica!  [loint,  but  has  a  certain,  elongation.  For  this  reason  the 
very  small  drop  of  voltage  w  ithin  the  point  f  of  the  heating  wire 
increases  the  current  of  the  thermo-electric  citenit  for  one  direc- 
tion of  the  cnrreot  and  decreases  it  bx  the  same  amotmt  for  the 
other  tfirectioo.  To  ovcmme  this  licniqr  it  is  only  necessary 
to  calibrate  the  instrument  by  passint  diieet  euficat  thimigh  H H 
in  oppoDite  dltectfoos,  and  they  tdce  the  avctage  of  tlie  tim 
rp-.-jdinp'  Thi?.  gives  the  correct  calibration  for  alternating  cur- 
liiit.  1  he  apparatus  is  placed  in  a  kerosene  bath  and  is  set  into 
a  second  glass  ves.'iel  and  is  then  practically  independent  of  ex- 
ternal vari?'*ot;s  of  temperalnrc.  KnsinR  of  tlie  heating  wire  with 
overload  is  prevented  by  cor.riecling  :t  in  scries  with  an  iron  wire 
of  0.O3  mm.  thickness  and  about  .2  :nni.  length.  The  sensitive- 
ness can  be  still  further  increased  by  evacuating  the  glass  vessel. 
It  is  then  pomible  obtain  continuously  10  miUiyolts  at  tlie  ter- 
mhnls  of  the  thenno-cd9  wifb  about  o.i  amp.  WiA  mirror  gal- 
vanometen  of  siri.tabie  sensibility  currents  down  to  i  milli-aoipen! 
may  be  measured  In  measuring  i  milli-ampere  the  power  eoo- 
Slimed  by  the  iostnmicnt  itself  is  about  0*00005  watt^^Blr*.  Zsft, 
May  17. 

Altemating-Cmrrtnt  CohaMmeler.—AMAHAU.—A  note  on  a 
French  Academy  paper  giving  a  description  of  a  moving-coil  gal- 
vinomcter  for  measuring  alternating  currents  of  the  order  of  O.0I 
micnMntpcK  in  which  the  field  is  exdied  by  an  altenating  cur- 
rent of  the  sane  frequency  as  that  to  be  measured,  by  means  of 
a  small  transformer.  The  apparatus  was  constructed  with  the 
collaboration  of  Carpentier.  The  general  arrangement  is  similar 
to  the  ordinary  D'Arsonval  galvanometer.  The  alternating-field 
magnet  induces  currents  in  metallic  parts  of  the  instnampnt  which 
tend  to  react  on  the  moying  coi'  ciicn-.ts  so  (hat  if  there  is  any 
dissymmetry  in  the  construction,  tiie  moving  coil  is  lightly  deflect- 
ed one  way  or  the  other.  This  effect  can  be  compensated  for  by 
placing  in  the  air-gap  a  small  metal  aheet  in  t  eonrccliy-adjosted 
pmllloii.  If  the  magnet  be  exiled  and  1h«  moving  coil  short- 
eircoited  with  a  low  resistance,  it  iostantljr  takes  up  «  peritioo 
where  it  is  not  traversed  by  any  flux.  If  moved  from  this  posi- 
tion a  powerful  directing  couple  is  produce  ],  due  to  the  current 
induced  in  the  coil.  This  couple,  which  is  due  to  the  Ja?  in  phase 
of  the  induced  current,  would  considerably  reduce  the  sensitive- 
ness of  the  instrument,  but  is  avoided  in  actual  use  by  including 
a  cftpacilr  shunted  by  an  adlustaUe  resistance  in  the  movlot<eoil 
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circuit.  By  overconipensaiing  »ith  too  large  a  capacity,  a  couple 
is  procjiiced  which  opposes  the  torsion  of  the  suspension,  so  that 
a  unaller  net  controlling  couple  can  be  obtained  than  that  cor> 
Mlponding  to  the  Httpeniioa  alone.  In  one  instrument  con- 
atfiwtcdi  Uw  moving  eoil  iad  a  ituttaaoe  o<  a»  afan»  and  s 
yaliNlof  twingof  toMGOodt.  Tiw«OBV«niitigaotdwd«!trie^I 
.Anetiiiff  ccNvle  was  affected  tgr  a  0.5  micraiend  eondcnier 
•hailed  wilfa  ojaeo  ohaM.  The  ecntiliveiieM'inth  a  leek  at  t 
meter  distaoee  wee  975  mm.  per  miere^tiven.— LoimL  £fcie.. 
May  j8, 

Uniform  Xotjtiiin. — Strf.ckee- — A  report  of  a  committee  of  the 
Gemun  Assoc  oi  Eiec.  Kitg.,  which  has  worked  together  with 
cOMWHlees  of  the  German  Phys.  Soc.  and  the  Socidjr  9t  German 
EUgiiieeii  ai  well  a>  with  other  German  and  foreign  iteietics  to 
diicuit  a  qntem  of  nnifefai  flotation.  The  pmfioMla  and  die 
dUfetent  ofihikme  held  by  the  dUferent  eocictiea  $n  wy  dearly 
tabulated/— £J>lr.  Zeit..  May  la 

Calculating  Springs. — Edles. — The  conclusion  of  his  maihemat- 
ica!  paper  on  the  calculation  of  springs  for  electrical  and  mechan- 
ical avpantBi.-nSlrfc  irtid  Ifaiek,  Ifagr  13. 

MiacellaiMoae. 

Electric  Blast  Afif'aratus. — MAfMcr. — The  fir<t  part  r-f  an  illus- 
trated scria!  on  electric  blast  apparatus  witli  ipccial  reference  to 

its  use  in  coal  mines.  In  the  present  installment  he  describes 
cooatraeliaiw  of  fueet  and  exploders.— Load.  Bke.,  Ifajr  tS. 
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WmiNC  Handbook  By  Cecil  r  Pi>o1l-.  Xew  York :  McCraw 
Publishing  Company.  &S  pages,  61  tilustrations,  $2  tables, 
Price,  $1.00. 

Thi4  is  an  excellent  treatise  for  wiremen  and  practical  workers 
in  the  electric  ligbtfiig  and  motor  field.  The  book  treats  of  wiring 
tenm  and  meamrementa  of  feeders  and  maiiu,  three-wire  dr- 
cnit^  determining  wire  riiea,  direcKurreut  motor  wirings  alter- 
natiiig-earmit  wiring,  determining  the  size  of  bos-bar  eoodnetofa. 
switch  connections,  motor  connections,  transformer  connections, 
watt-hrsur  meter  cDtiiiections.  It  also  cniit-iin<  .t  digest  of  the 
Utiderwr:ters'  rules  appl}Hng  to  uueriur  wir-.ntf,  fundamental 
forniuUs  and  32  labor-saving  tables  The  latter  arc  printed  on 
separate  sheets  of  tough  paper  and  bound  m  the  back  of  the 
hook  in  order  that  they  may  be  spread  out  conveniently  for  use 
and  without  reference  to  the  text  after  the  user  ha*  become 
farailiar  with  them.  For  a  book  of  modest  dimensioos  the 
treatiie  is  musnaUjr  oomplete.  The  abscocc  of  a  fable  givmg 
the  diameter,  area,  weight,  leoglh  and  reaistaiioe  of  atudaid 
»      ooEiper  wiiCf  Jiuwcf  eip  m  a  rcgmnoie  omissiQa. 

Die  ELtKTtoLYSE  GESCH3.RiL.zt.M.K  Salze.    Drittcr  Tcil:  EUk- 
tromotoriscfae  Kriiftc.  By  Richard  Lorcoz.  Halle:  Wilhelm 
^  KnappL  a»  pages,  7$  illnstiatfom.  Price,  to^maAab 
TUb  tUrd  part  oompleles  Hie  adndrahle  treatise  wUeh  Prot 
Lorens  has  written  upon  the  dectrolyrit  of  melted'  salts.  These 
790  pages  arc  worthy  of  beinij  styled   a  classic;   in  them  is 
brought  together  not  only  all  that  was  previously  known  on  this 
subject,  but  almost  as  much  again  of  entirely  new  m.itler.  >  ini- 
tributed  outright  by  Prof.  Lorenz.    Not  since  Moissan's  clas- 
sical "Le  Four  Electrique"  has  a  scientific  work  of  this  mag- 
nitude contained  so  much  original  work,  therein  first  published. 
This  third  part  treats  of  polarization  phenomena  in  melted 

electrolytes,  cells  with  molten  «lectrol]rtcti,  theoretical  caknlatioos 
oa  these  cd]s»  dMonvosition  tennons,  and  ippKcaliHis  of  the 

ionic  theory.  Not  only  are  all  the  facts  classified  and  tabulated, 
bat  most  illumina-iriR  (discussions  of  the  theory  of  the  phenomena 
are  set  forth,  \\'e  venture  to  say  tJi.il  in  fiit'.tre  no  c.'ectrochemist 
dare  pretend  to  be  posted  on  the  electrolysis  of  molten  salts  imtil 
Iw  kaa  read  and  digeited  tins  monnmenial  treatise: 

SrAlQNUD  TkunuHTB  WnuNc.  For  Cornmon  Battery  and  Mag- 
neto Sjritema.  By  James  P.  Fairman.  New  Yoilc:  KcGiaw 
Ptihitshing  Company.  91  pages,  74  illustrations.  Price,  ft/m. 

This  handbook  is  intended  particularly  for  telephone  wiremen, 
aiKl  as  such  its  information  is  all  of  a  direct  practical  nature.  A 


short  introductory  3«cuoii  gives  an  account  of  electrical  uniu 
and  electrical  circuits.  Following  is  a  section  on  telephone  ap- 
paratus, in  which  well-illustrated  descriptions  in  simple  terms  art 
given  of  telephone  receivers  and  transmitters,  COndcnSCCS,  varioui 
types  of  teiepfaone  hcUs^  nagnctos.  lightniog  ancslers.  etc.  The . 
following  sections  are  on  installation,  common  battery  aystemSi 
magneto  Ijyslems  and  troubles,  respectively.  Plain  instructions 
are  given  for  connecting  different  types  of  apparatus  to  both  the 
common  battery  und  magneto  systems,  and  all  eonnections  are 
c!carly  .shown  by  lettered  diag-ram*.  In  the  !iert:on  on  troubles, 
the  trouhle.s  hkely  to  be  cnci .untrred  are  classified,  and  the  iytni)- 
toins,  caus«>«  and  remedy  given.  The  final  pagei  oi  the  book  con- 
tain such  rules  of  the  Nation.il  Electrical  Code  as  apply  to  tele- 
phone installations.  To  ail  connected  with  the  practicat  side  of 
Idephnv  thia  book  shoidd  be  of  great  assistance  in  their  dally 
work.  •  , 

Pba<-TIi:al  Ki.tLiKic  Rmlwav  HwnEnX'K  By  .\lbert  B.  IlerricV. 
Second  lidition,  revised  and  corrected  .New  York:  McGra.w 
Publishing  Company.  459  pages,  illustrations.  Pr-.ce,  $3. 
The  second  editioaof  this  excellent  clKtric  railway  manual  has 
been  thoroughly  revised.  A  ntunber  of  sections  have  been  re- 
written and  expanded  and  new  snbjects  introduced  to  aooofd  with 
reeeat  devdopmanta  hi  electric  traction.  New  melhodii  of  tatmg 
are  also  given  and  data  added  on  new  types  of  ivparalna.  The 
490  pages  of  text  In  smaN  fMrlnt  contain  an  immeose  amotmt  of 
matter,  almost  all  of  a  practical  character,  and  of  value  to  every 
one  connected  with  the  electric  railway  industry.  The  subjects 
of  the  nine  s,-ctions  in  which  the  book  is  divide^l  are  as  follows: 
(r.encral  lable-s,  testing  the  track,  the  power  station,  the 
line,  the  ear  house,  the  repair  shop,  the  equipment,  the 
operation.  The  section  on  testing  is  of  partxahr  value  for 
the  reason  that  all  of  the  methods  are  of  direct  application  of 
electric  traction  work^  and  many  of  them  have  been  spedikally 
derhied  f»r  this  sel«  purpose.  In  the  seetkm  on  the  cquipmenlt 
data  of  all  the  latest  types  of  motors  and  flonlnllerB  aie  glven^ 
including  those  of  the  General  Electric  ft  Weatinghooae  ^te> 
phase  aystema. 

A  Practical  Trbatib  OK  the  Steam  Engine  iNoiCAToa  ako 
InnicAraa  DiaoaAHa;   Second  Edition,  Revised  and  En- 
larged. By  W.  Worbgr  BeauooBt  New  York :  D.  Van  Noi- 
traad  Cbmpany.  250  pages,  isB  Uhutratiooa.  Price,  |s,5Bost 
lliis  treatise,  though  primsrily  writtea  tor  BagUih  engineers^ 
is  also  applicable  to  American  practice.   It  is  written  in  a  plain 
and  comprehensive  style  which  makes  the  instruction  interesting, 
holding  the  reader's  attention  closely  fnim  cover  to  cover.  It 
gives  examples  of  the  application  of  the  indicator  to  simple, 
compound,  triple  and  quadruple-expansion  stationary  steam  en- 
gines, dealing  with  pressures  up  to  350  lb.  per  stjnarc  inch,  thus 
bringing  the  work  up  to  date.    The  indicating  of  both  simple 
and  compound  locomotives  is  given  due  attention,  with  nomecon* 
diagrams  from  them,  taken  nnder  varions  eondttSooa 

A  chapter  oe  the  Indicating  of  gas  and  oil  engines  contains  dia- 
grams taken  from  engines  of  these  kinds  developttig  as  tow  as  8 
and  as  high  as  875  hp;  using  pressures  ranging  from  25  to  500  lb. 
per  square  inch.  TheK  diagrams  .ire  fully  explained,  and  as  the 
internal  combustion  engine  is  rapidly  a>simiing  a  commanding 
pctiiition  among  the  world's  prime-movers,  every  engineer  who 
would  be  considered  an  expert  along  this  line  should  understand 
the  principles  involved  in  indicating  such  engines  and  making 
the  necessary  calculations.  Careful  study  of  this  work  will  supply 
mnch  of  the  required  mformaUon.  Only  simple  mathematifs  an 
used,  and  these  are  presented  in  acoepMUe  form  to  those  engi- 
neers who  are  not  college  graduates. 


Al<FJ<ic.v\  Trr.EPHOVF  FttArnrE.  B>  Kcinpster  H  Miller.  Fourth 
Edition,  enlarged  and  entirely  rewritten.  New  York:  Mc- 
Craw  Puhtishhig  Compaqy.  S8S  pages*  643  illnatiationa. 
Pricey  li-oia 

TUs  atamUrd  wodt  ia  so  well  known  diat  ft  Is  uniiBCBwary  to 
ghr^  In  a  aotiee  of  a  fhnrth  edithm,  a  general  review  of  its 
oootents.  The  present  edition  has  been  very  largely  rewritten, 
obsolete  methods  and  equipment  have  been  eliminated  and  much 
of  the  historical  matter  in  former  editions  cut  out,  in  order  to 
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make  room  for  an  account  of  modem  methods  and  apparatus. 
The  classification  has  been  considerably  altered,  some  of  the  old 
chapters  having  been  combined  with  others  in  order  to  effect  a 
more  logical  arrangement.  A  chapter  treating  generally  of  the 
telephone  exchange  has  been  added  as  an  introduction  to  subse- 
quent chapters  which  deal  with  the  various  parts  of  the  exchange, 
particularly  the  switchboard  system,  appliances  and  auxiliaries. 
The  common  battery,  or  central  energy  system,  is,  in  this  edition, 
treated  exhaustively,  and  a  complete  description  is  given  of  the 
modem  Sfrowger  automatic  telephone  system.  The  present  edi- 
tion contains  42  chapters,  of  which  20  are  almost  entirely  new. 
Subjects  such  as  trunking  between  common  battery  offices,  pri- 
vate branch  exchange  ser\'ice,  measured  service,  toll  switchboard 
Systems  and  power  plants,  arc  also  treated  at  length  in  this  edi- 
tion for  the  first  time.  The  author  has  performed  a  service  of 
high  value  to  the  telephone  public  in  undertaking  from  time  to 
time  the  enormous  labor  which  in  such  a  rapidly  growing  art 
must  be  necessary  to  keep  a  book  of  this  exhaustive  character 
up  to  date. 

BOOKS  RECCTVZJ). 

Telecraphie  UNO  Telei'Ho.sie.  Elcmcntarc  V'orlesnngen.  By 
Dr.  Richard  Heilbrun.  In  nine  parts.  Berlin:  Georg  Siemens. 
Price,  complete,  15  marks. 

TtATTATo  Di  Tu-EFONIA.  By  I.  Brunelli  and  E.  Longo.  In 
twelve  pans.  Rome:  G.  Scotti  &  Company.  Price,  each  part, 
I. as  lire. 

Lexikon  der  ELEKTKiztTAT  V.  Elektrotecunik.  By  Fritz 
Hoppc.  Issued  in  20  part.^.  Wicn :  A.  Hartleben.  Price,  com- 
plete, 10  mark.s. 

Backstrom-Smith  Steam  Turbine. 

The  first  BackMrom^Smfth  turUnc  was  recently  »uccess- 
fully  tested  in  the  Oneida  Street  plant  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Co.  The  interest  of  this  turbine  lies  in 
the  fact  that  it  operates  under  constant  stage-pressures  to  suit 
varying  loads  from  the  maximum  down  to  the  minimum,  and 
that  it  is  instantly  available  for  either  condensing  or  non- 
condensing  work,  the  outpvil  of  the  machine  rcmaiiiing  uii- 


Flexible  steel  bands  are  secured  to  the  periphery  of  the  nozzle 
sections  and  to  spools  or  rollers  (Fig.  2)  mounted  on  a  collar 
or  ring  which  has  a  limited  rotary  travel  around  the  housing, 
inside  of  which  each  turbine  wheel  revolves-  A  movemem  of 
this  collar  winds  or  unwinds  the  steel  tape  on  each  of  the 
spools,  uncovering  or  covering  the  series  of  nozzles  or  ports 
which  admit  steam  to  the  active  buckets  of  the  turbine  wheels. 
This  winding  or  unwinding  is  done  automatically,  the  device  be- 
ing so  arranged  that  the  flow  of  steam  is  always  in  proportion 
to  the  load,  steam  entering  the  different  stages  at  a  prede- 
termined and  constant  pressure,  but  in  varying  quantities,  depend- 
ing upon  the  number  of  nozzles  uncovered  by  the  steel  tapes. 
This  automatic  regulation  is  accomplished  by  means  of  a  shaft 
running  the  full  length  of  the  turbine  in  the  bottom  of  the 
housings.  At  proper  intervals  on  this  shaft  are  kej-ed  pinions 
which  engage  corresponding  teeth  cut  in  the  ring  or  collar 
on  which  the  several  tape  rollers  are  mounted,  these  rollers 
engaging  with  short  racks  secured  to  the  nozzle  ring  or  hous- 
mg.  The  minutest  motion  of  the  shaft  results  in  winding  or 
unwinding  the  tape  on  the  rollers,  thu«  closing  or  opening 
more  or  less  of  the  nozzles.  The  motions  of  the  shaft  operating 
this  ingenious  cut-off  mechanism  are  controlled  by  the  gover- 
nor shown  at  the  left  in  Figs,  i  and  3.  The  governor  controls  a 
flow  of  oil  under  constant  pressure,  which  by  means  of  a  pres- 
sure cylinder  and  a  rack  and  pinion,  rotates  the  shaft  in  one 
or  the  other  direction.  The  governor  is  dependent  upon  the 
proper  action  of  the  lubricating  mechanism,  as  any  accident 
to  the  latter  results  in  an  automatic  stopping  of  the  turbine, 
thus   insuring  the  machine  against  self-destruction. 

1m  addition  to  this  governor  with  its  two  important  func- 
tions, a  safety  device  is  provided  in  the  shape  of  a  safety 
governor  controlling  a  butterfly  valve,  which  closes  automatically 
when  the  turbine  speed  reaches  5  per  cent  above  the  nomial 
and  is  otherwise  inoperative. 

In  the  size  illustrated  (400  kw)  recently  tested  in  the  Oneida 
Street  plant  of  the  Milwaukee  Electric  Railway  Company,  there 
are  ten  turbine  wheels  or  runners,  the  general  form  of  which 
is  shown  in  Fig.  4.  This  illustrates  a  runner  in  one  of  the  earlier 
stages,  the  bucket  face  of  each  successive  wheel  being  wider. 
All  the  runners  have  an  equal  number  of  buckets  of  a  uniform 
cross-section    This  feature  .ii>|i1r->  iis  well  to  the  nozzles. 


Fic.  I. — Backstkom-Smitu  Steam  Turbine. 


changed.  Another  feature  of  the  machine  is  the  simplicity  of 
its  mechanism  and  the  iiictho<1s  of  its  construction  which  enable 
it  to  compete  with  nthrr  forms  of  prime-movers  in  economy, 
first  cost  and  maintrtiancc  expense. 

In  general,  the  Backstrom-Smith  steam  turbine  may  be  de- 
scribed as  a  multi-cellular  turbine  of  the  inflow  type.  Its  general 
form  is  shown  in  Fig.  i.  Special  means  are  provided  for  direct 
coupling  to  alternator  and  exciter.  It  is  claimed  that  this  tur- 
bine is  the  first  to  be  provided  with  means  for  meeting  the 
requirements  of  changing  loads  without  throttling,  thereby  mak- 
ing it  nearly  as  economical  for  light  lu.-ids  as  for  the  heaviest. 
The  mechanism  by  which  this  is  accomplished  is  as  follows: 


It  is  the  claim  of  the  inventor,  Mr.  C.  A.  Backstrom.  that 
superheated  steam  is  not  as  essential  to  the  economical  operation 
of  this  type  of  turbine  as  is  the  case  in  others  for  the  reason 
that  there  is  a  minimum  of  condensation,  because  of  the  con- 
stant pressure  and  temperature  maintained  at  all  loads  in 
all  the  stages  of  the  turbine ;  that  all  the  water  cont.iined  in  the 
steam  is  separated  and  shifted  or  drained  into  the  succeed- 
ing stage  by  automatic  means,  where  it  is  at  once  in  part,  if  not 
wholly,  re-evaporated,  thus  becoming  useful  energy;  and  that, 
by  using  high  steam  velocities,  the  surplus  velocity  appears  i" 
the  form  of  superheat,  which  greatly  reduces  internal  con- 
densation and  skin  friction.    As  an  illustration,  steam  at  150 
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lbs.  gauge  pressure  reaches  the  first  stage  of  the  turbine  .it  a 
temperature  of  3(<6°  F.  Any  water  contained  in  this  steam  is 
separated  from  it,  falhng  tu  the  bottum  of  th«;  stagt' -chamber, 
from   which  it  passes  through  an  automatic  device  into  the 


riC.  2. — PULXIBLC  BAND  ON  ROLLCI. 


A  narrow  opening  in  the  housing  is  provided  for  this  auxiliary 
exhaust,  a  wider  opening  at  the  end  being  the  exhaust  to  the 

condenser. 

The  builders  have  means  by  which  the  buckets  to  each  of 
the  wheels  arc  cast  in  sections,  all  machining  of  these  diffi- 
cult and  important  parts  being  dispensed  with.  By  the  liberal 
use  of  fine  polished,  non-corrosive  nickel  steel,  they  claim 
to  have  succeeded  in  producing  an  inexpensive  and  very  effec- 
tive casing  fur  runner-buckets  as  well  as  linings  for  nozzle 
openings,  cast  into  attachable  sections,  as  shown  in  Fig.  4.  As- 
sembling is  facilitated  by  the  fact  that  the  turbine  is  made 
in  separate,  independent,  standardized  sections,  easily  bolted  to 
rach  other  in  erecting.  The  usual  practice  of  making  parts 
in  halves  is  not  resorted  to,  and  yet  any  part  is  readily  acces- 
sible and  can  be  easily  replaced  when  repairs  are  necessary. 

The  builders  are  now  prepared  In  supply  units  of  not  less 
than  400  kw  nor  more  th.m  J.soo  kw.  A  new  type  of  alternator 
of  excellent  design,  recently  perfected  by  the  Western  Electric 
Company,  will  be  used  in  connection  with  the  turbine. 


second  stage,  where  the  pressure  is,  say  91  lbs.  and  the  tem- 
perature si^'  V.  .■Xn  instantaneous  evaporation  naturally  follows 
from  these  differences  in  pressures  and  temperatures. 

The  turbine  as  built  and  installed  for  use  in  connection  with 
a  condenser,  i^  arranged  so  that  it  may  be  quickly  converted 


nc.  ^. — VIEW  or  ajVEBXOB,  * 

into  an  economical  non-condensing  type,  shotil({  the  condensing 
apparatus  get  out  of  order  or  become  inoperative.  This  is 
done  by  providing  an  auxiliary  exhaust  at  a  point  favorable 
for  exhaust  to  atmosphere.  This  early  exhaust  relieves  the 
turbine  from  a  certain  amount  of  back  pressure  which  would 


nC.  4.— SECTION'S  OF  BUCKETS  AND  WHEELS. 

ifise  from  forcing  a  large  volume  of  fully  expanded  steam 
through  a  number  of  useless  and  idle  turbine  wheels,  causing  a 
ronsiderably  reduced  efficiency  and  other  unfavorable  effects. 


British  Type  of  Meridian  Lamp. 

A  type  of  the  Meridian  incandescent  lamp  is  being  introduced 
by  the  British  Thomson-Houston  Company  to  meet  the  demand 
for  a  lamp  possessing  all  the  characteristics  of  the  original 
B.T.-H.  spherical  globe  lamps,  but  having  a  globe  of  smaller 
diameter.  It  is  not  intended  to  occupy  the  same  place  as  the 
Meridian,  but  to  fill  the  gap  between  that  lamp  and  the  standard 
Edison  j6-cp  incandescent  lamp.  The  new  lamp  is  scientifically 
designed,  accurately  made  and  has  a  long,  useful  life,  with  but  a 
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BRITISH  MERIDIAN  LAMP. 

small  consumption  of  power.  The  special  "Prismo"  glass  shade 
is  ver\-  eflicient  and  is  accurately  fixed  to  the  lamp  holder  by 
the  use  of  a  small  shade  carrier,  or  gallery,  for  attaching  the 
shade  to  standard  fittings,  so  that  the  lamp  m.iy  be  burned  in  any 
position — often  an  important  consideration.  The  lamp  has  a 
rating  of  32  to  35  cp  with  a  power  consumption  of  60  watts. 
It  is  supplied  with  standard  bayonet  cap,  special  "Prismo"  glass 
shade  and  galler}-,  and  can  be  fixed  in  the  ordinary  fitting  without 
alteration.  It  is  made  only  in  4-in.  frosted  or  obscured  spherical 
bulbs,  and  for  voltages  of  100-125  and  200-250. 


Liquid  Tachometer. 

The  tachometer,  illustrated  herewith,  has  been  designed  for 
indicating  revolutions  per  minute  of  motors,  generators,  shaft- 
ing, etc.  The  readings  arc  shown  hy  the  height  of  a  colored 
liquid  in  the  indicator  tube  in  connection  with  a  graduated 
scale.  The  only  moving  part  in  the  instrument  is  the  paddle 
wheel  in  the  centrifugal  pump,  the  latter  constituting  the  lower 
part  of  the  instrument.  When  the  paddle  wheel  is  revolved, 
the  centrifugal  force  draws  down  the  liquid  in  the  reservoir 
and  forces  it  up  in  the  indicator.    The  bottom  of  the  reservoir 
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communicates  with  the  center  of  the  pump,  and  from  the  per- 
iphery of  the  pump  there  are  passages  to  the  indicator  tube. 

The  vertical  height  between  the  su^facc  of  the  liquid  in  the 
indicator  tube  and  of  that  in  the  reservoir  will  be  approxi- 
mately proportional  to  the  square  of  the  speed  of  revolution. 
The  reservoir  is  concentric  with  the  indicator  tube,  so  that  a 
slight  inclination  does  not  vary  the  level  of  the  liquid  in 
the  tube.  The  small  handle  at  the  front  of  the  instrument  may 
be  used  for  throttling  the  passage  from  the  pump  to  the  indi- 
cator, to  prevent  the  vibration  of  the  column  of  liquid  due  to 
sudden  fluctuation  in  the  speed.  Thus,  if  desired,  the  readings 
may  be  made  "dead  beat."  A  displacement  plunger  is  provided 
for  adjusting. the  zero  level  of  the  liquid.  Pure  alcohol,  col- 
ored with  analine  dye,  is  used. 

,  Fig.  2  shows  the  course  of  the  liquid  when  the  instrument 
is  in  operation.  From  the  rc5er%'oir  the  liquid  flows  down  through 
the  chamber  where  the  displacement  plug  is  located,  down  inlo 
the  space  surrounding  the  pump  chapibcr.  Passages  conduct 
the  liquid  to  both  sides  of  the  pump  casing.    When  the  pump 

f paddle  revolved,  the  liquid  enters  the  pump 
chamber  through  four  small  apertures  on 
each  side  of  the  casing,  close  to  the  shaft. 
The  centrifugal  action  of  the  paddle  wheel 
whirls  the  liquid  from  the  center  to  the  per- 
iphery of  the  pump  chamber,  forcing  it  out 
through  a  number  of  small  passages  into  the 
equalizing  ring,  thence  up  through  the  throt- 
tle or  choice  valve  into  the  indicator  tube,  the 


Electric  Heating  Iron. 


W.  J.  Barr  Manufacturing  Company,  of  Cleveland,  is  manu- 
facturing an  extensive  line  of  electric  heating  appliances.  Anionj 
these  is  the  Eureka  line  of  flatirons,  which  are  made  in  thinT 
diflferent  styles  from  the  small  traveler's  iron,  weighing  iY,  Ih. 
to  the  heavy  tailor's  goose,  which  weighs  30  lb.    Special  atten- 


FIG.   I. — ELELTKIC   HEATI.NO  IRON. 

tion  has  been  given  to  appearance  in  the  manufacture  of  thi! 
iron  and  artistic  lines  and  high  nickel  t>olish  make  it  very  at- 
tractive. In  the  design  of  the  healing  element  special  attention 
has  been  paid  to  efficiency  and  length  of  life,  and  it  is  claimeJ 
that  the  heating  element  of  the  Eureka  will  last  for  ten  years  with 
a  reasonable  degree  of  care.  In  case  of  accident  or  burning  oat, 
the  renewal  can  b<  made  by  anyotte  with  the  use  of  a  screwdriver, 
as  the  top  is  not  connected  electrically  with  the  bottom  and  the 


Flu.  ;2.— El.£CnilC  HE.VT1KC  iMI.V  TAKEN  APART. 


PIG.  i. — TACUOMETEC       FlC.  2. — CfT-AWAV  VIEW  OF  TACHOUETE*. 

riite  being  dependent  upon  the  speed  at  which  the  paddle  is  re- 
volved. 

The  construction  shown  provides  against  any  inaccuracy  of 
the  reading  due  to  the  wear  of  bearings.  Even  if,  through  long 
usage  and  wear  of  the  bearings,  the  paddle  or  shaft  were  to 
become  eccentric  or  dispLiced  in  the  ca.sc,  the  accuracy  of  the 
readings  would  be  unaffected,  since  the  equalizing  ring  pass- 
ages would  compensate  the  irregularities.  As  the  wear  of 
the  hardened  steel  shaft  in  its  bearings  is  the  only  mechanical 
wear  to  which  the  instrument  is  subjected,  no  springs  being 
employed,  it  will  l>e  seen  that  with  the  elaborate  provision  made 
for  such  wear  as  may  occur,  long  service  will  not  lessen  the 
trustworthiness  of  the  readings. 

I'he  standard  length  of  scale  is  12  in.,  for  fixed  maximum 
readings  of  500,  1,000,  1,500,  2XXX)  or  J.soo  revolutions  per  min- 
ute, respectively.  When  the  tachometer  is  intended  for  general 
use  a  ball  thrust  bearing  is  provided  on  the  end  of  the  shaft. 
It  is  made  by  the  Vccder  Mfg.  Co.,  Hartford.  Conn. 


heating  element  is  held  by  a  screw,  .\nother  important  fea- 
ture in  the  construction  of  the  iron  is  that  the  entire  surface  of 
the  bottom  is  covered  by  the  heating  coil.  The  coil  not  only 
covers  the  entire  bottom,  but  extends  c'own  t^  the  point  whert 
it  is  most  desirable  to  have  good  heat.  One  of  the  recent  im- 
provements made  in  the  iron  is  a  patent  spring  cord  protector, 
which  relieves  the  strain  011  the  cord  where  it  enters  the  iron, 
and  makes  it  impossible  for  the  cord  to  wear  off  at  this  point 

In  order  to  supply  the  needs  of  residents  of  those  cities  where 
the  fire  underwriters  require  an  automatic  cut-off  when  the  iron 
is  not  in  use,  the  company  has  recently  brought  out  a  patented 
device  for  thi«  purpose.  Instead  of  being  in  the  handle,  where  i; 
is  difficult  to  repair  in  case  of  accident,  the  automatic  feature  of 
the  Eureka  is  encased  in  a  small  nickel  box,  the  front  plate  of 
which  can  be  taken  off  and  any  of  the  parts  removed  and  re- 
placed by  the  use  of  a  screwdriver. 

The  company  ha*  recently  sent  out  some  literature  outlining  a 
plan  for  co-operating  with  central  stations  in  the  sale  and  di'- 
tribution  of  these  irons  and  other  apparatus.  It  has  successfullv 
introduceO  this  plan  to  a  large  number  of  central  stations  in  all 
parts  of  the  country. 
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Laying  New  York  Central  Cables. 

On  May  12,  13  and  14  th«rc  were  laid  in  the  Harlem  River,  just 
ast  of  the  New  York  Ccniral  &  Hudson  River  Railroad  bridge,  19 
ablcs  as  described  below,  under  the  direct  supervision  of  W.  H. 
^odier,  superintendent  of  construction  of  the  Safety  Insulated 
•N'irc  &  Cable  Company,  and  in  the  presence  of  E.  B.  Kattc,  elec- 
rical  engineer,  and  J.  D.  Keiley,  assistant  electrical  engineer  of 


riC.  I. — CABLE  HUL'Se. 

:hc  New  York  Central  &  Hudson  River  Railroad  Company.  The 
?owcr  cables  were  manufactured  by  the  Safety  Insulated  Wire  & 
rable  Company,  the  telephone  cables  by  the  John  A.  Roebling 
>oiis'  Company  and  the  signal  cables  by  the  Okonite  Company. 
Dwing  to  the  exceptional  facilities  of  the  Safety  Insulated  Wire  8c 
^ablc  Company,  the  armoring  and  finishing  of  cables  in  all  cases 
was  done  at  the  works  of  the  Safety  Insulated  Wire  &  Cable  Com- 
|>any,  at  Bayonne,  N.  J.,  its  plant  being  located  on  tide  water. 

The  cables  were  laid  eight  at  a  time — the  first  time  this  has 
been  accomplished  successfully — and  to  insure  that  they  were 
n  proper  position  in  a  trench  that  had  been  dredged  across  the 
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FIG.  2. — CABLES  ON  SCOW  READY  TO  LAV. 

f^'tT,  a  diver  was  sent  down  and  his  investigation  proved  that 
*"  the  cables  were  in  exact  position. 
Following  is  a  description  of  the  cables: 

Four  lengths,  approximately  730  ft.  each,  of  three-conductor 
No.  4-0,  each  conductor  composed  of  19  strands  tinned  copper 
insulated  with  13/64-in.  wall  of  30  per  cent  fine,  pure 
P»ra  rubber,  taped.  The  three  conductors  thus  insulated  and 
**Ped  are  laid  up  with  jute,  covered  with  13/64-in.  jacket  of  same 
compound,  covered  with  tape,  9/614-in.  lead,  sheathed,  juted  and 
»rniored  with  No.  4  galvanized-steel  wire  and  finished  with  two 
^ytn  tarred  jute  over  all.  This  cable  was  tested  at  40,000  volts 
five  minutes,  and  showed  an  insulation  resistance  of  2,000 


megohms  per  mile.  The  weight  per  foot  is  approximately  18 'lb. 
and  the  outside  diameter  37^1  in.  This  cable  is  designed  for  a 
working  pressure  of  11. 000  volts. 

Five  lengths,  approximately  750  ft  each,  1,000,000  cir.  mils,  com- 
posed of  91  strands  insulated  with  7/64-in.  wall  30  per  cent  pure 
Para  rubber,  taped  and  covered  with  9/64-in.  lead,  juted  and  ar- 
mored with  No.  4  galvanized-steel  wire,  with  two  layers  of  jute 
over  armor.  The  cable  was  tested  at  5,000  volts  and  is  designed 
for  a  working  pressure  uf  600  volts.  The  insulation  resistance  is 
500  megohms  per  mile,  weight  of  cable  approximately  12  lb.  per 
foot,  and  the  outside  diameter  over  all  2  g/i6  in. 

One  length,  7.10  ft..  1,250,000  cir.  mils,  composed  of  127  strands 


FIG.  3. — LAYING  POWE«  CABLES. 

and  approximately  same  specifications  as  the  1 .000,000  cir.  roil 
cables.  The  weight  is  approximately  13  lb.  per  foot  and  the  out- 
side diameter  2  11/16  in. 

Four  cables  700  ft.  long,  1,250,000  cir.  mils  bare,  composed 
of  127  strands;  weight,  approximately  4  lb.  per  foot.  Three 
cables  710  ft.  each  for  signal  cables.  Two  telephone  cables,  730- 
ft.  lengths,  one  lo-pair  and  one  30-pair, 


Cast-Iron  Exhaust  Head. 

The  Hoppes  Manufacturing  Company,  Springfield,  Ohio,  is 
placing  on  the  market  a  new  exhaust  head  which  is  made  en- 
tirely of  cast  iron  with  the  exception  of  the  drain  pipe.  The  ap- 
paratus, as  will  be  iMted  from  the  accompanying  illustration,  is 
symmetrical  in  design  and  liberal  in  its  proportions.  The  prin- 
ciples involved  in  the  construction  are  those  used  in  the  company's 
well-known  steam  <ieparators  and  oil  eliminators.  Intercepting 


EXHAUST  HEAA 

troughs  partly  filled  with  water  prevent  entrained  water  and  oil 
in  the  exhaust  pipe  from  passing  through  and  falling  on  the  roof 
of  a  building,  while  the  cone  in  the  center  prevents  excessive 
moisture  in  the  steam  from  passing  out  without  coming  into 
contact  with  the  inner  surface  of  the  head  and  having  the  moisture 
and  oil  removed.  A  special  feature  is  an  annular  groove  sur- 
rounding the  outlet,  which  prevents  condensation  and  oil  from 
running  over  and  down  the  outside  of  the  head  and  pipe. 

The  exhaust  head  is  made  in  sizes  for  pipe  up  to  48  in.  in 
diameter.  Being  constructed  of  cast  iron,  which  is  impervious 
to  the  deteriorating  influence  of  gases  and  the  atmosphere,  it  is 
free  from  the  corrosive  action  to  which  sheet  metal  is  subject. 
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The  Slanlcy-G.  I.  Electric  Manufacturing  Company,  of  Pitts- 
field,  Mass.,  has  recently  placed  on  the  market  a  special  portable 
outfit  for  the  us.e  with  the  WriRht  demand  indicator  in  outdoor 


thin  annular  space  l>etweet>  A  and  C.  through  which  the  stem 
flows.  The  tube,  C,  is  held  central  in  the  tube.  A,  by  spacing 
rivets,  /).  Tube  A  of  each  element  is  expanded  mto  a  ca5t-<t««3 
header. 

This  construction  makes  the  apparatus  capable  of  wth*t»»djnj 
very  hij?h  pressures,  as  tlie  strength  of  the  tube,  A.  is  Kreatlj 
increased  by  the  shrinking  on  of  the  cast-iron  rings,  while  it 
will  be  noted  that  these  rings  completely  protect  the  tubes  from 


PORTABLE  MAXIMUM  DEMAND  INDICATOR. 

work,  which  is  shown  in  the  accompanying  illustration.  The  out- 
fit includes  a  weather-pnxif  housing  and  insulating  board  fitted 
with  hangers  to  he  attached  to  the  cross  arm  of  the  pole  beside 
or  near  the  transformer.  Mounted  at  the  bottom  of  the  board  is 
a  "Wood"  arc  circuit  cut-out  which  serves  to  shunt  the  indicator 
and  to  disconnect  it  from  the  circuit  without  interrupting  the 
latter.  The  attaching  plug  is  permanently  connected  to  the  in- 
dicator leads  so  that  the  entire  equipment  is  self- 
contained  and  may  Ik-  removed  intact.  To  test 
a  transformer  it  is  only  nece'isary  to  install  the 
equipment  on  the  cross  arm  and  substitute  the 
attaching  plug  for  one  of  the  fuse  plugs  from  the 
primary  fuse  box.  The  indicator  will  show  the 
maximum  load  which  the  transformer  has  had  to 
carry  since  it  was  connected.  The  instrument  may 
be  connected  in  cither  the  secondary  or  the  pri- 
mary circuit. 


FIG.  I. — OlACKAM   SHOWING  CONSTBUCTION. 

contact  with  the  flame.  Owing  to  this  latter  feature,  no  fkxxiiaf 
device  is  necessary  to  protect  the  superheater  while  steam  a 
being  raised  in  a  boiler,  and  the  attachment  of  the  superhejttr 
to  a  boiler  does  not  call  for  any  change  in  the  method  of  oper- 
ating the  boiler  plant. 

This  type  of  superheater  is  made  for  attachment  to  any  tJT* 
of  boiler  and  can  be  easily  installed  in  existing  plants.  It  is  alw 
made  in  separately  fired  units  to  meet  different  rcquiremciits  d 
sui>erheat  from  the  same  boiler  plant  and  to  superheating  cxhiiu: 
steam  for  various  purposes. 

Fig.  2  shows  a  horizontal  return  tubular  boiler  c()uipped  will: 
the  Foster  superheater.  In  this  type  of  boiler  the  superheittf 
is  placed  in  the  combustion  chamber  in  the  rear  of  the  boilet. 
In  water-lube  boilers  the  superheater  is  placed  in  the  path  oi  tlx 
gases  after  they  have  made  the  tirst  pass,  or  is  placed  io  tint 
part  of  the  gases  are  shunted  directly  from  the  furnace  tbrouglii: 

A  great  advantage  arising  from  superheating  is  that  the  atta 


Steam  Superheaters. 

Within  the  last  few  years  no  greater  step  has 
been  taken  in  the  increase  of  «teatn  plant  efficiency 
than  by  the  introduction  of  superheated  steam. 
Great  interest  i*  being  taken  in  this  development 
by  progressive  engineers  and  the  fuel  economies 
resulting  from  its  adoption  have  lieen  very  pro- 
notmced. 

One  of  the  types  of  apparatus  for  this  service  is  the  Foster 
superheater,  illur^lraled  in  ihe  accompanying  cuts.  The  construc- 
tion is  clearly  indicated  in  Fig.  1,  which  shows  a  pair  of  ele- 
ments and  the  return  header  connection.  Each  element  con- 
sists of  a  seamless  drawn-stcci  tube,  A.  on  which  are  shrunk 
cast-iron  rings.  H.  Inside  the  tube.  A,  is  placed  an  inner  or 
spreading  tttbe.  C,  closed  at  one  end,  which  thereby  forms  a 


no.  2.— BoiLnt  EQUipreo  with  supcshf-'^teii. 

is  rielivered  to  the  engine  perfectly  dry  and  free  from  n»^«*'"*- 
and  in  cases  where  steam  has  to  be  conducted  long  dif*****- 
Ihe  absence  of  moisture  in  the  steam  as  delivered  to  the  tsP* 
is  a  very  important  factor  in  the  proper  operation  of  the 
chincry. 

The  Foster  superheater  is  manufactured  by  the  Fo^a  Sp*- 
cially  Company,  iii  Broadway,  Xew  York. 
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Cammm'eiai  int^U^tw* 

THE  WEEK  IN  TRADE.— The  tains  of  tlw  put  wcdc  Ittd  » 
quieting  effect  upon  retail  trade,  which,  bowerer.  is  nsualljr  dull 

at  this  season.  Taken  as  a  whole,  the  month  of  May  was  a  very 
active  one  in  retail  and  wholesale  trade  and  industry,  in  wliii:h 
the  best  records  of  preceding  years  were  surpassed.    Crop  re- 
por;^  .irc  irregular,  diK-       iir.c\tr!  (li-(nl"iM(jn  f.f  raiiifa'.l.  Win- 
ter whr.it  condition^,  i  i.  tin  svhoic,  arc  ilxms  cquil  tu  llioic  of 
a  year       ■;  c'^r-.y  i;,.  hkH  N  ckward,  has  been  helped  by  rains, 
while  t(:<  c  >tt  111  un  a  will  lie  larger  and  the  condition  better 
than  a  vrnr  a^n     liuiMiiip  liiis  bofn  .iclive,  with  Corresponding 
effect   upon  the  inarl«'t  I'l     tn.iti  nai.    The  );il>or  siftintinn  in 
genera!  is  quite  favor.iliU     St  ttUments  in  the  \\  <  sti-ni  ^  ■ft-ii>r»l 
fields  are  indicated,  but  the  iron  molders'  strike  is  an  unsettltng 
clement  in  the  market  for  foundry  iron.    Fini.'hcd  products  are 
reported  quiet,  but  business  in  sleel  rails  for  future  delivery 
is  still  active    Structural  material  ts  being  freely  ordered  by 
railways,  but  general  dem&nti  i<i  comparatively  quiet    Money  is 
returning  from  the  Pacific  co,i-t  nnd  is  easier  as  a  whole,  though 
«(dleetioas  share  the  irregularity  noted  in  retail  demand,  Rail- 
returat  are  still  in  a  high  degree  bvoiahlc:    Copper  is 
Strongs  widi  a  good  foretgn  demand  for  Angnst  ddivery.  One 
interert,  it  is  stated,  disposed  of  tJSfittfm  pounds  of  ekctioljrtic 
for  British  account  on  Friday  at  i6|jc,  net  at  London,  for 
August  deiivciy.   Heavy  bu.Mng  of  Lake  and  electrolytic  for 
September  shipments  is  expected  by  dtMnestic  producers  from 
this  week's  European  market.   For  home  market  account  buying 
is  moderate.    The  larger  consumers  are  covered  for  I.,ike,  elec- 
trolytic and  fasting  under  deliveries  up  to  September.  Several 
domc.stu-  protTrrs  iVr  .\iiKiist  rl(  ctr<  I',  tic  .irc  in  the  ni.Trkrt.  but 
there  i-  litllc  tiK-lal  Hvailnblu  for  Siiit'jinbtT.    \  buyer  of  Lake, 
it  is  .sai'-l,  p.-iid  n/jr.  fur  (nxi.txjo  [louml^.  lo  be  sliipped  in  August. 
Casting  .copper  concinues  in  large  rcqiKst  f'T  all  grades.  Cur- 
rent quotations  arc:    1-akc,  t87^  to  19c  .  L-'crin  I i8>i  to 
l8?ic. ;  for  August  and  September,  casting  copper,  best  gradcf, 
in  large  tonnages  for  thirty  days'  shipments,  18^  to  iSfjc. 
Exports  of  copper  for  the  first  five  months  oi  this  ye»r  were 
35<I74  tons  less  than  in  the  same  time  last  year,  wilfa  •  total  for  the 
first  five  months  of  this  year  of  83,531  tons,  compared  with 
'07.705  in  the  corresponding  period  last  year.  E.xports  for  May 
this  year  were  f  fliMa  torn,  against  23,758  tons  in  the  correspond- 
ing moinUi  last  year,  a  ttccrcase  of  lAoot  5^000  tatH,  Awdsfrwfr 
repona  ta/  business  failures  in  the  wedc  ending  Hay  31,  against 
i;o  die  week  previons  and  154  in  the  corresponding  week  last 
year. 

EI,ECTkIFTC,^TION  OF  THE  WEST  JERSEY.— Work  on 
the  construction  of  the  electrified  section  of  the  trunk  line  rail- 
road between  Camden  and  Atlantic  City  is  progressing  rapidly. 
It  will  be  remembered  that  the  contract  for  the  equipment  and 
construction  of  this  road  was  let  to  the  General  Electric  Com- 
pany last  December,  and  that  the  equipment  was  to  be  in  opera 
tion  hy  Juljr  i,  iflo6<  When  the  magnitude  of  the  work  is  con- 
sidered, die  neeenity  for  rapid  and  systematic  construction  can 
be  realized.  In  the  first  place,  the  woik  must  not  interfere  with 
die  regular  operating  Kliedule  of  the  present  steam  truns.  As 
a  eomciiBence,  mudi  track  work  has  been  done  during  certain 
hours  at  n^ht  In  addition  to  track  work„  bonding  afld  pole-ltne 
construction,  an  K.oao-kw  generating  station  and  seven  sapnraie 
sub-stations  arc  being  erected  and  equipped.    Progress  on  some 
of  the  sub     li  tis  l  a-  'I'-i  n  i>I:'-nomenal.    \\.  South  Camden, 
Glassboro.  N\  «  tn  :d,  .uni  Kr. \h(<  sub-stations  are  well  under 
way,  CML-t:  c. iiuiutmiv;  ti'.  1  -^o  kw  n  tisry  converters  with  auxil- 
iary apparatus,  with  .irruugenKnts  for  a  third  complete  set.  At 
Mizpah  and  Cl;iyville  the  equipment  consj-i-  of  two  500-kw 
rotary  converters,  with  room  for  a  third,  while  »t  Atlantic  City 
*.WD  7SO-kw  machines  are  being  installed,  with  an  ultim.He  cquip- 
"ftit  to  consist  of  two  additional  i.oookw  units.    The  eighth 
Ml h  station  is  at  the  main  generating  plant,  and  contains  two 
■50-kilowatt  rotarj'  converters.   The  progress  of  the  work  will 
3<  clearly  evident  to  visitors  during  the  Atlantic  City  cnnvenr 
^Sw   The  third-rail  construction  has  progressed  rapidly,  the 
ovcr-mminf  type  of  rail  bdng  mounted  on  reconstructed  granite 
■nsidaton.    At  croashigs  special  jumper  cable  constmctiaa  is 
employed.  The  cable  is  laid  io  bituminiaed  conduitf  itadf  em- 


bedded in  ccoMBt.  The  cable  ends  in  a  boadiag  terminal,  by 
which  it  is  connected  to  fba  third  ndL  A  tenra-ootta  cap  com- 
pleleljr  protects  the  eaUe  entiance  of  the  ceodait  from  the 
weadicr.  The  bonding  on  the  140  miles  of  track  is  well  b  hand. 

In  conjunction  with  the  third  rail  and  track  bonding,  a  double 
tranimission  line  is  being  run  on  a  single  set  of  poles.  The 
conductors  are  arranged  on  two  cross-arms,  with  the  three 
respective  three-phase  wires  on  each  side  of  the  pole  in  the 
usual  triangle.  A  ground  wire  extends  along  the  top  of  the 
pole  line.  Current  for  the  transmission  circuits  will  be  gen- 
eraici  by  three  2,000-kw  Curtis  Steam  turbines  at  6,6>jo  volts, 
and  stepped  up  to  j.i.ooo  voUs  for  transmission.  At  the  sub-sta- 
tions the  rotary  converters  will  (h-Iiver  direct  current  to  the  third 
rail  at  650  volts.  With  few  exceptions  the  over-running  third 
rail  will  be  used  throughout.  In  Camden  and  between  Newfield 
and  Millville  the  over-head  trolley  will  be  installed. 

SINGLE-PHASE  EQUTPMENT.— The  Andemo  Tnelion 
Company,  of  Anderson,  S.  C,  is  now  aetircly  engaged  in  tadld* 
iog  the  first  section  of  an  internrban  road  whidi  «Ul  eweatoally 
connect  the  city  nitli  Greenvillt;  35  miles  away.  Anderson  il 
the  center  of  the  eotton  mill  district  b  the  South  and  the  new 
line  will  place  it  in  touch  with  the  surrounding  cotton  mill 
towns  as  welt  as  in  closer  connection  with  the  main  line  of  the 
Southern  Railw.iy.  In  the  city  there  is  already  a  direct-current 
railway  and  the  first  branch  of  the  internrban  is  a  continuatioti 
of  the  pre.st-nt  lines  as  far  as  Belton,  a  distance  of  ten  miles. 
Complete  station  app.iratus  and  motor  equipments  for  single- 
phase  operation  have  been  ordered  for  the  extension.  1  he  new  « 
cars  are  of  the  heavy  intenirban  type  and  are  cirh  ninip^ied 
with  four  7S-hp,  single-phase  motors,  adapted  fur  opcr  i-.n m  at 
volts  alternating  current  on  the  interurbar  -^cctirn  ijf  the 
Ki.Til  ,iiiil  at  550  volts  direct  current  on  the  present  direct  t'lrrent 
city  lines.  Each  car  is  fitted  with  air  brakes,  for  which  the 
motor  crmiprr^-.r.r^  are  adapted  for  operati  on  on  cither  ijirt-ct 
or  alternating  current,  this  apparatus  as  well  as  the  car  motors 
and  equipment  being  furnished  by  the  General  Electric  Company. 
Power  will  be  purchased  from  the  Savannah  River  Power  CoOH 
pany,  delivered  at  a  sub-station  in  .Anderson  at  cycles.  IB 
tlio  sub-station  there  will  be  a  three-unit  moior-generator  set, 
miiHiiting  of  an  induction  motor  driver,  direct-connected  to  an 
altcmating^urrent  generatM'  for  tiw  single-phase  portion  of  the 
Inie  and  a  direct-current  machine  to  supply  the  present  ^itj  Mne, 
The  driving  motor  consists  of  a  two-phase.  669j-C9elc^  i,is»' 
volt  hiduction  motor,  reeeivittg  its  current  from  the  (i6)j-<yd* 
supply  above  mentioned.  Direct-COnneCted  tO  this  is  %  JOoJcWt 
23-c>'cle.  single-phase.  3.300-volt,  allemating-cnrrent  generator 
which  will  furnish  the  ten-mile  single-phase  section  now  under 
construction  with  current  directly  to  the  trolley  at  3.300  volts, 
wi'h  lit  <^ul>-stations.  The  remaining  machine  for  furnishing  the 
diit-ct  current  consists  of  a  2So-kw.  600-volt  railway  generator, 
complete  with  an  '.-xciler  on  (lie  b.;itne  ^I'.-Tft  tilt.-  other  three 
machines.  The  officcr.s  of  tlic  .VmlLT.^un  Traction  Coinp:ii:y  are: 
.Mr.  J.  A.  Brock,  pr!^*!*]^!!  ;  Mr,  F,  G.  Urown.  vice-president; 
\)T.  Geo.  E.  Coughlin.  general  manager.  1  he  road  is  being  con- 
structed under  the  direction  of  Mr.  J.  E,  Sirrinc,  engineer,  of 
Grccnvillf.  S  C,  with  Mr.  E.  F.  Lilly,  of  Columbia,  as  consttll- 
ma.  ckrtnrni  cnv:in.'rr.   General  Elcctric  Ccmpany  apparatus 

is  being  u&etl  iluoughout. 

HEANY  FIRE-PROOF  WIRE.— An  imporUnt  meeting  of 
the  Heany  Fire-proof  Wire  Company,  a  new  local  tndnatry  of 
York,  Pa.,  was  held  on  May  29,  when  the  American  patents  OA 
insulated  wire  and  the  machinery  for  its  mamifocbire  west 
acquired  from  the  Tetcr>He«ny  Bevdopment  Comjiany,  which 
has  perfected  the  new  method  of  wire  insolatioB.  Plans  were 
suggested  at  the  meeting  for  latmching  the  new  company,  and 
application  has  been  made  for  a  charter.  The  new  industry  will 
be  an  important  addition  to  the  manufacturing  interests  of  York. 
.\  plant  giving  ctnploymtnt  to  a  large  number  of  persons  will 
be  established  somewhere  near  the  town.  Capital  from  York, 
Hanover  and  other  town?  i>  interested  in  the  new  venture. 
Persons  who  have  been  ir.cmiuacd  m  mnnertinn  with  she  new 
vciit-.ire  ure  Hon.  W,  F.  Bay  Stewart,  Hon.  D.  Lafean,  R.  H. 
Shindle,  W.  H.  Cnffith.  Krar>k  T.rhni.m.  John  F.,  Bnker.  and 
Dr  J.  Frank  Small,  of  N'.  rk;  ex  Sheriff  A.  K.  Broiibeck  and 
Dr.  J.  W.  Bittengcr,  of  UAnovet;  Hon.  Harvey  Haines,  of 
Yorkana.  and  Jos^  Vclt^  of  New  Yofk  CHy. 
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MICHIGAN  CENTRAL  WORK— The  date  of  opening  bid* 
for  the  power  and  etectric  equiprocnt  for  the  Michigan  Central 
Railroad  has  been  extended  from  June  i  to  July  i.  The  sped- 
ficationi  cover  the  power  statioa,«nd  subs^tions  and  the  instal- 
htkm  of  machinery  and  ail  material  for  electric  traction,  includ- 
IBV  water  tube  boilers,  turbo-generators,  surface  condensers,  elec- 
tric traveling  cranes,  boiler  feed  pumps,  horizontal  feed  water 
beaters,  turbo-exciters,  induction  motors,  mechanical  stokers,  coal 
and  ash  handling  madiinery  and  submerged  vertical  centrifugal 
piimps  dirrct  connected  to  nuNor*.  The  part  of  the  line  that  is  to 
b<:  rl<!tinti'jd  :s  that  conneclad  wtth  tiw  piopoMd  Mew  toond  m-. 
der  tile  Detroit  River. 

CONDUIT  FOR  TORONTO.— G.  M.  Gm,  the  expert  sub- 
way contractor  of  New  York  and  Cincinnati,  has  closed  a  con- 
tract through  hts  New  York  office,  for  the  coastmction  of  500^- 
000  feet  of  conduit  for  the  Toronto  Railway  Company  at 
Toronto.  This  will  complete  the  subway  system  for  that  com- 
pmy>  aad  will  give  it  one  of  the  moat  oompleie  unkrgrotmd 
of  the  kiii4. 


Financial  intgU^enct, 

THE  WEEK  IN  WALL  STREET.— The  stock  market  was 
heavy  and  there  was  little  speculative  activity,  the  compara- 
tively  easy  money  obviating  liquidating  tendencies.  At  the  close 
of  the  week  the  market  was  languid,  with  a  fairly  firm  tone.  The 
electrk  and  tractions  were  generally  stronger,  with  higher  prices 
commanded  at  the  close  of  the  week.  Allis-Chalmers  common 
and  preferred  closed  at  23^  and  6ofi,  the  former  representing  a 
net  gain  of  points  and  the  latter  aJi.  General  Electric  closed 
at  the  highest  point  of  the  week — 169^ — this  being  a  net  gain  of 
m  points,  and  Wcstinghousc  was  steady  throughout  the  week 
at  1581,  American  Locomotive  common  closed  at  70j4,  which  is 
an  advance  of  il/i  points;  but  preferred  lost  %  point  net,  closing 
at  114.  A  narrow  business  was  done  in  Brooklyn  Rapid  Transit 
and  high  prices  were  maintained,  the  closing  quotation  being  83, 
which  is  a  net  gain  of  tyi  points.  Intcrborough-Metropolitan 
common  closed  at  51  ^i,  a  net  toss  of  M  point,  and  preferred  at 
BsHt  which  is  a  net  gain  of  'A-  Western  Union  receded  H  point, 
the  closing  quotation  being  92^.  The  curb  market  was  stagnant 
throughout  the  week,  except  for  efforts  to  bid  tip  the  copper 
group.  In  Mackay  and  Chicago  Subway,  which  had  recently 
been  run  up  sharply,  there  were  manifest  efforts  to  tdce  profits. 
As  a  result,  the  latter  reacted  and  Mackay  closed  higher  at 
7SH,  which  is  a  net  gain  of  gfi  points.  Follo«^  are  tile  doa- 
ing  quotations  of  June  5 : 
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BELL  TELEPHONE  CAPITALIZATION.-The  sub-com- 
of  the  American  Telephone  &  Telegraph  Company  Ut 
cmpltiticaliy,  says  the  IValt  Sireet  Journal,  the  property 
of  ifae  ■*"***""■"  rather  than  the  bondholders.  Dnrfaig  the 
'past  two  yum,  coded  December  31  or  January  31  last,  the 
diiity-ftmr  opciiting  sob-companies  of  the  American  Telephone 
ft  Telegraph  Company  increased  their  bonded  debt  but  $ioouoaa 
During  the  same  time  the  increa<c  in  stock  was  ^gfjgii.na. 
Of  the  total  increase  in  capitalization  during  the  two  years, 
_  to  $SfJKt,tn,  only  .17  <^>i  one  per  cent  was  due  to  an 
I  in  Ixmdcd  dclit.  At  the  cfosc  of  the  ipqj  year  the  total 


amount  of  bonds  ootstanding  was  $33^53.5«>.  or  12.4  per  cent 
of  the  entire  capitalization.  At  the  close  of  the  last  fiscal  year 
the  total  of  bonds  was  $33,753,500,  or  only  10.3  per  cent 
of  the  entire  capitalization.  The  thirty-four  companies  tikcn 
are  identical  with  those  mentioned  in  the  last  annual  report  of 
the  .\merican  Telephone  Company,  with  the  exception  of  the 
Western  Electric  Conipatiy,  which  is  a  manufacturing  companr, 
and  the  Delaware  &  •■Xtlantic,  which  is  included  for  purposes  of 
comparison.  Of  these  thirty-four  companies,  nineteen,  or  more 
than  half,  have  no  bonded  debt  whatever.  Seven  of  the  com- 
panies have  decreased  their  bonded  debt  during  the  past  two 
years  through  the  operating  of  sinking  funds,  and  only  three 
have  increased  their  outstandinK  bonds.  The  total  capiulization 
of  the  sub-companiet  in'  1905  was  $293,636,960  in  stock,  and 
$33.753i5oo  in  Ixwdit  Bildiv  Ija^JplM^  or  n  per  cent  more 
than  in  1903. 

MONTREAL  UGHT,  HEAT  &  POWER  COMPANY  — The 
figures  of  the  annual  report  of  the  Montreal  Light,  Heat  &  Power 
Company  have  already  been  noted.  President  Holt  says  thai 
the  directors  have  appropriated  fasi(8i8  of  the  year's  surpltt* 
to  proviile  for  renewals  and  dcpnciation,  and  a! so  $50^000  te 
the  insurance  fund.  The  latter  now  liaa  at  its  credit  fiyvnik 
During  the  year  $396,000  of  the  compaq/s  ft  cent  liondt 
were  issued.  Of  this  amount  $358,000  was  toed  to  repay  the 
company  75  per  cent  of  the  amount  expended  for  extensions  in 
the  gas  and  etectric  departments;  $38^000  was  used  for  tlM 
retirement  of  a  like  amount  of  the  debentures  of  the  Royal 
Electric  Company.  There  were  also  issued  $64,000  of  the  com- 
pany's 5  per  cent  bonds  to  retire  the  balance  of  the  outstanding 
bonds  of  the  Standard  Light,  Heat  &  Power  Coovany.  Tbe 
president  atatea  tkat  the  increased  demand  for  power  las  CMued 
the  directors  to  decide  to  develop  in  tbcr  present  season  the 
power  of  the  ttnrplnB  water  of  the  Souhncea  Ckaal. 

NKW  YORK  TR.\CTIO\S.— The  New  York  City  Inter- 
borough  R.-!il\vay  Cnnip.-siiy  ha«  ojwned  the  first  section  of  its 
road  to  tr.iffic.  J  h:,  ^.i  ru->n  i  t  the  line  extends  from  the  subway 
station  at  One  H-.mdrt-tl  and  Eiglity-first  Street.  Aqueduct  Ave- 
ii  ir,  tii  Fi-'nlh.ini  Road,  and  thence  by  F<ir<iliani  Rond  .'iiid  One 
Hundred  and  Eighty-ninth  Street  to  Bronx  Park.  Cars  will 
also  be  run  down  the  Southern  Boulrv.ird  from  One  Hundred  and 
Eighty-ninth  to  One  Hundred  nud  KiKl>lieth  Street  and  west  on 
One  Hundred  and  Eightieth  to  Third  .Avenue.  This  com- 
pany is  a  natural  feeder  of  the  subway  and  elevated  lines  and 
of  the  Union  Railway,  which  is  owned  by  the  Metropolitan 
Street  Railway  Company,  In  turn,  it  will  derive  a  large  part 
of  its  earnings  from  traffic  delivered  to  it  by  these  lines.  Its 
Board  of  Directors  is  made  up  almost  entirely  of  Interborongh 
and  Metropolitan  Street  Railway  men,  but  the  stock  is  ap- 
parently in  private  hands.  An  eight-cent  transfer  is  issued  be- 
tween its  lines  and  the  elevated  and  subway  lines. 

INDEPENDENT  TELEPHONY  IN  NEW  YORK  CITY.— 
The  United  States  .\utomatic  Telephone  Company,  with  offices  at 
116  N.is.sau  Street.  New  York,  ha.s  applied  to  the  Board  of  Esti- 
m,',tp  for  a  franchise  in  New  York  Citv.  In  its  application  the 
iMiipany  MMcs  that  it  owns  the  patents  of  new  telephonic  de- 
vices, and  ptoiiUM-s  that  if  the  city  will  give  it  acci>>s  to  the  ex- 
iNting  subways  and  diH-|<:,  only  i:ntrshia'  rein;d  charges,  it 

will  cstabli.sh  a  ti~!rphri:ie  system  .ii  $12  a  year  for  priviite  resi- 
dences and  Sj4  for  business  houses,  with  a  charge  of  2  cents 
for  pay  calls  :n  each  borough  and  a  10-cent  InteriMMOOlil  file. 
Mr.  Elia<i  E.  Rie&  is  president  of  the  company. 

DIVIDENDS  — The  Butte  Etectric  ft  Power  Company  has  de- 
clared a  dividend  of  i  per  cent  on  the  common  stock,  payable 
June  15.  The  regular  quarterly  dividend  of  2'4  Per  cent  on  the 
Chicago  City  Railway  stock  is  payable  June  30.  Directors  of 
the  Union  "Traction  Company,  Philaddjiiia.  have  declared  the 
regular  semi-annual  dividend  of  3  per  cent,  payable  July  2.  A 
semi  annual  dividend  of  $3  per  share,  payable  July  9,  has  been 
dc<rl.Tred  hy  the  El  Paso  Electric  Compaiiy,  a  Stone  8c  Webster 
property.  The  Boston  Elevated  has  declared  a  regular  semi- 
aimuai  dividend  on  the  preferred  of  $3  per  share,  payable  July  3. 

TWIN  CITY  RAPID  TRANSIT.— Tbe  directors  of  the  Twin 
City  Rapid  Transit  Company,  whidi  operates  the  entire  atroet 
railway  systems  of  St.  Paul  and  Minneapolis,  hare  voted  an 
issue  of  |a,ioouooo  additional  connnon  stock.  The  coMuton 
stodc  previously  authorized  amomila  to  $17,000^000^  and  tbe 
company  has  outstanding  tuooagooo  preferred.  Privil«|e  will  be 
given  to  holders  of  ooamon  and  preferred  stodt  to  aubecribe  fee 
the  new  issue  at  par  to  the  extent  of  10  per  cent  of  dicir  boM- 
ings.  The  procecids  of  the  new  issue  will  be  Vied  to  pny  for 
extensions  to  St  Paul  and  Lake  Minnetonka. 
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SKAGWAY.  ALASKA.— Tbf  T^v.  n  L  .-i:i.(i;  \.m  (■»•.»<•, I  *ti  ..T.lriiiicc 
fi;*M^iMy   a   trl<'pb'>nc   franchTSr  tr-   the   Alatlca   General   rl'-cctric  Latnpany 

I'liOtMX,  AK!2_ — The  I'haer-ix  IJghl  A  Furl  Cofi'-r-any  has  reccr.tlv 
»ub*li:ijtf it  >u-*   erK:!(Jse(l  ;irc  Unijia   ioi  the  i>i«:ia  area  iox  Mccct  kjjLt- 

in*. 

JOXKjinokcj,  ARK  — Tl.r  Cay  luj  i-urc5ii»<^  lib*  elKirk  lightlnc  and 
water  wi:rV5  jtlan:  rf  th*:  Jone^horo  W'^tfr  ^   i-ight  ("i^mpajiy. 

CAMDEN,  AHK.— Tbc  cJmrK  ligbl  plant,  wtiieb  wr*  owned  by  non- 
realdcata,  ii  sow  the  property  of  Camden  cituens.  Tbe  officers  are  £. 
Harper,  preaidcnt;  Arthur  £IUa,  vtct-prcaidrnt  i  Ceorfc  Bclky.  accrcurjr 
and  Ireaiarer,  aod  P.  L.  EUia,  (cacral  nanafcr. 

EUWeXA  SFiUNCS.  ARS^Hw  Cly  Coiiadl  of  BcrryriUe.  la  siika 

Ike  SSa^t  Warn  Elicrtc  Vmmt  Ciwpiwy.  Tfei*  tmiay  «m  RcnidT 
■nnicd  ■  limibir  fnnchiw  bcrc  Tbe  Kiai't  Rt«cr  irtll  tc  dnntd  i* 
•  point  nine  mile*  from  bera  aad  tiat  tnm  BenjviUc 

LOYALTOM,  CA1>-n*  chdik  Uikt  artMn  viU  acmkd  to 
take  in  the  miMmm  part  ef  «ba  diy.  A  fln  dam  ayataai  will  alia  b* 

inatalled. 

LOS  ANGELES,  CAL.— Plana  have  been  cooiplrted  for  a  two-atory 

brick  te!epbene  lub-atation  for  the  racific  States  Telephone  ft  TcleKTaph 
C'JTi:[-;iriy  at  a  coat  of  $14,600. 

YKEKA,  i..^L.— The  Weed  Lumber  Company  will  conitruct  a  n«« 
power  houa«,  -ri  winch  an  doo-bp  engine  will  be  iotlillcd.  lodlrMiil 

motor*  will  lie  ui.e<i   m  all  the  oiffereot  stations. 

ICS  Wr.F.I.KS.  l"*.\r.. — T'rrpiirAlirr.s  .Tfr  rfl'Mf^el  be  urjer  way 
fc-r  the  izonMruttiun  of  a  '.clc^'bune  line  frLir.  C  rattiJTi.  on  the  S'Jutht:Jrt 
Pacific  Vj  Salt  Lake  City,  a  ijistance  f.i   I  .CK  c  nii:i-*. 

LO.S  ANGELES,  CAL.— The  CoachelU  Villey  Home  Telephone  Com- 

t«  ladia 

SELmA  CAt— Tk»  Sm  Ulto  *  >Mtr  CMapwy  •!  Fmao 

ia  extending  its  aoMCB  ta  iftli  iMik   Tka  «wk  af  loililliaff  A*  local 

plant  will  be  coBiDlflcd  In  •  fear  waakih  aihcB  dctilaliilr  inll  fafiutfaad 

far  lighting  and  power.  ^ 

ANAHEIM,  CAU— Tbe  Valley  Home  Telepbooe  CMopaay.  which  ia 
beimr  fcrmci  ir.  tltis  city.  wiH  eaiabUah  a  Itkphoa*  ifiwi  «<nr<riae  all 

of   iicnIhcTn   <Jiari|cr   Crnir.ty,     Tl-.e  compute  OOHlCMpllltca  tn  ^a|P>atikl|gi 

of    ahoit    $:j<i.^c.o    in    this  district. 

SAN    rtlKGO,    r-\I_— The    Home    Telephone    Ciimpany    is,    p'aTTntii;  10 

extend  its  lines  into  the  ImjierMil  Valley.  Tbe  company  proposes  to  build 
a  line  from  Julian  and  Cuyamaca  acroaa  Cbe  desert,  thus  aifonliaf  dirtet 
tckpbonic  communication  with  Lm  Aafclct  and  San  Diego. 

MARE  ISLAND,  CAL.— Rida  will  be  received  until  June  26  at  the 
Bureau  ef  SoppUea  and  Accounta,  Naty  OipaniMot.  Waabiiwton,  D.  C, 
»  tmMk  at  dM  Itevy  Y«r<  Km  Utmi,  OL.  •  vaaMhr  of  uvai 
■Mppllii  M  fbllowkj  ImnrfnBMt  Itaw  MMHUiBt  Ihermoitat 
tprian,         mWc>  MlMalifia  dadrinl  atf^Uiiik  tut,   Applicationa  for 

LOS  ANGELES,  CAL.— Tbe  new  Kern  River  plant  of  the  Edison 
£lectfic  Conapany  will  be  completed  within  go  days.  It  will  have  a  cap- 
aicf^y  <^f  3o,«(Kt  kw.  nnfi  wi!t  cn?t  a^c-.ut  f 2.r..ia,oo'^,  The  plinr  was  he- 
g;ur.    If.  at    wliii.li    :hi>r   it    a  a<    thn.ight   that    the    prr.ii.i- i:.i  ]'i^.ti:i^c 

of  powier  would  serve  the  company's  demands  (or  several  years,  but 
patroniwe  has  increased  aa  rapidly  that  it  ta  tow  aacMtiry  to  liatall 
a  i.ooo-hp  atcam  engine  ia  the  d«y  in  aMttaa  la  lha  Katm  River  pUnt. 
Tkii  to  in  «p«raian  la  SapMaAtr.  Tte  IdiiMi  Electric  Company 
U  naw  a^iplylay  cicctrleitp  lor  ao  dtlct  aad  ia«aa.  Atom  iR.ooo  acres 
nf  laad  in  Soulliern  California  i*  Irrigated  by  water  pumped  by  eltei-.,- 
power  taralBted  by  the  company. 

TELLVBIDE,   COU— The  TtllurwV-   Pi.ioer  Cnmrnny  hari  commenced 

work  on  its  irrigation  and  ("  "rr  rl.mt  prtject  in  .Montjirlier  VilV.cy  In 
Idaho.     Tbe  compnny   will   e\;>cntl   about   J.t.u:i<i  iKio  on    :he   -.ys;<  m. 

MERIDE.V.  CCINN'  — The    rir.ldley   .V   Hubbar.;   N!        I     !  ,1  r  n:  K  l'oi-i;i.Tr,y 

ia  installing  an  elcctnc  power  plans  to  tre'-te  .mj  Jigbt  i«»  entire  piaoL 
NORWICH,   CONN. — The   Conunlasit-n  ;5    of   the   municipal  electric 
light  plant  arc  ciMisiJcrinB  the  question  of  inatalhng  enclosed  arc  lamps 
to  rejljice   tlu-   o'lri-    arc    lamps   now  in  tise. 

FAIRFIELD,  CONN.— Uedaive  Mepa  have  been  taken  toward  the  in- 
otoHatim  af  claetxIclidMa  in  Ito  ••••u  U  i*  aialtd  ttol  U  inamiciacMa 
af*  not  Hido  «Mi  lio  BiidMM  IloMrio  UHbl  Coioay  Iqr  fatt  Mm 
triliifi  «tt  toPt  ft*  ooB  aicctrie  Uibl  plMt 

MOKWICa  COIW.— The  ttpait  oaMfllod  Vf  the  Board  ef  Ga*  and 
Slectrica]  Cmnmiaaioncra  to  the  Mayor,  showing  tbe  receipta  and  expenses 
for  tbe  first  year's  operation  of  the  electric  and  gaa  plant  by  'be  oiy, 
ia  said  to  be  very  grsiifj-inr.  Tlie  iraa  and  e!e<:*j-ica!  drpartmfT.t  h.xs  paid 
into  tbe  city  treasury  during  the  curreat  year  $fi?i,(i;^.  ar.d  shews  a  tan 
proCt  to  tbt  cKy  of  f9,>«3.    The  Mayor  baa  recommended  aa  expend]- 


tare  at  faxiaaa  far  iurihar  Impraveaotnta  to  hm  plant,  wkick  resoia- 
tnandatloa  «aa  ippfwid  br  ito  CeanctL 

WASHIKGTON,  Dl  C<— Bid*  «dl  to  roc«i*«d  tmHI  Jitne  af  al  tto 
Bureau  of  SuppllOO  and  AceOanIO,  Navy  Department.  Washington,  D.  C, 
to  furnish  at  the  Na*]r  Yarda  at  Mare  Island,  Cal.,  and  Puget  SoiindL 
WaJi  .  ,"i  <|ii6nli)y  «f  r»v»1  wippUe*  a.  fillows:  Scliejnle  1,77— Dri'tv,  hy. 

lirftiilic  j.T;t<f..  el,\  .Schedule  f,7K-  Klectr;cal  wire  inil  x'.t;ipUt-s,  tj.^ts.  steel 
p^tcs  and  itiajic*,  ttt.  .-\ii:tlicatiur.-  for  pro|iOsala  abcuid  dcsiffnate  the 
scfaedulei  desired  by  number  i(   T.  H  Hnrris,  Paymaater-Gearral,  L    S.  .V. 

WASHINGTON,  D.  C— Bids  will  be  received  unlU  June  12  at  tbe 
Bureau  Snpplle*  and  Accounta,  Navy  Department,  Washington,  to  forniab 
at  the  Navy  Yard,  at  Portunouth.  N.  U.;  Boston,  Maaa-i  New  Vorh. 
S.  y.i  Liacna  Iilai<  ftkt  AnnapaHi,  ll&s  Waakiaatoiw  Dk  C*  and 
Norloili,  Va.,  a  qmuiMy  of  nanl  lappllia  oa  followi;  Sdbadnl*  jto— In- 
candescent lamps,  wire,  conduit,  interior  mechanisms,  electrical  sTIT^pUes, 
etc.  Schedule  ifi — Brass  and  copper  wire,  etc.  Application^!  ii  r  pro- 
poaala  abould  designate  the  acbedule  desired  by  number.  H.  T.  B.  Harris, 
Paymaster-General.  U,  S.  N. 

.\TLANTA.  (i.A.— The  Georgia  Railway  tc  Electric  Company  ia  contem- 
plating tite  construction  of  a  line  to  StMO  Motinlain. 

OCILL.^.  G.^. — l°he  municipal  wat«r  wortio  and  deetric  Ufbt  plaat  wao 
put  into  operation.  May  it.  The  oaabioad  ploiiti  ««at  Mtc  tim  tioyooa. 

J,  L.  Thrash  is  superintendent. 

BRUNS^^T<  K.  (-A.  M.iy:ir  lirpVini  hiJ.  been  appointed  one  of  a  com. 
inittee  to  confer  with  the  Mutual  Water  &  Light  Company  reigarding  the 
purcbua  of  Ike  Ugtitiiia  plaflt  bp  tto  cHp.  Tto  town  of  Bruaawieic  boo 
granted  a  atrcet  lailwqr  framUtc  ta  ib,  IM  aad  awociatu,  to  VtriM 
an  electric  street  aallw^jr  ayttam  In  Bntnonlok, 

ATLANTA.  GK^nt  Atbtiti.  CriSa  k  If  aean  Blatltif  lailwar  Cm^ 
pany,  wMea  will  ieoa  to  fonngllp  organiacd.  wlH  Mko  ofplicifloB  lir 
right  of  way  Into  Atliala  oa  ftreel*  now  occupied  bp  tbe  Ccarfta  Kattwap 
&  Electric  Railway  Company.  Tbe  plan  of  the  enntpsny  if  to  bnlld  a 
line  from  Atlanta  to  Macon,  a  distance  e>i  more  than  too  ir,iles.  Tlje 
iiKn  interested  in  tbe  project  are  N.  B.  LVcwrry,  of  Spa-aiding  County} 
W.  J.  Massce,  Minion  Wimberly  and  .T.  T  Mc.ore.  01  Bilib  County}  M,  P. 
Pratt,  Clifford  I-  Anderson  ami  W.  .\.  Wimbish.  of  .Mlania. 

I'Kl'L  K,  11, r, — A  francSi^-e  has  l,een  given  to  George  T!i  11  m  rhc 
Vlll  ^K''  ("1  uncil.  gi^  :ng  htm  the  privilege  to  erect  and  operate  ao  ckctric 
lighlirg  plant   in  this  village. 

CARliULLTON.  ILL.— Bids  will  be  raecivcd  until  Jane  is  by  E,  Z. 
Curnutt,  chaJnaaa  cotnaiittat  on  li|bti>  far  llgbliai  <te  oMp  arilb  4J  OM 
lamiM  of  a,««»«p  cidi.  A  s-piw  aaaatfaei  gad  a  ta-jwnr  fcancUga  «in 
to  0nntcd> 

HASOK  CITY.  ILL.— The  City  Couadl  to*  haen  eonaidafint  piano 

for  a  municipal  electric  light  plant  and  boodf  wiB  oooa  to  litllld.  WStik 
on  the  plant  will  begin  in  the  near  future    TIK  plnM  will  CBSt  abant 

$10,000.  and  will  be  for  street  lightinf  «a|p. 

CHICAGO.  ILL.— Plana  have  been  coaopicled  for  an  addition  to  tto 
Cbicasn  Telephone  Company'a  headqaaiton  «■  Ito  0011101  Of  Waaliirgtgal 
an<t  Itanl-ln'.  S;reei<     Tbe  cost  is  railmaNd  •ffcgnlaaMlp  al  l^tOaOOOL 

Prnd  9(  Tend  arc  the  architects. 

MCtKC.AN  TAKK,  II.l.  — The  village  of  Morgan  Pi^li  hut  erllcred 
into  a  cootisci  wub  cbc  Drainage  Board  to  purchase  i>s  lip  oi  tbe  »sni- 
Ury  district's  electrical  eaetiy,  wbcn  ready  for  use  next  January,  at 
S',ao  per  bp  per  month.  Tbo  leoM  ia  for  a  period  of  iwcniy  years. 
Tto  power  i*  tt  to  oiad  to  oponM  Ito  mMer  and  lltbtlaf  antes  of  tto 

CHICAGO,  ILL<— Tto  Driioaie  Board  att  Mqr  ap  directed  CWef  S» 
■iiMor  itaadolpb  to  pitpara  plana  and  ptoeu*  Uda  for  a  tranafomdiig 

and  disliil»utiuu  atnion  for  the  hydrO'«leetTic  power.  It  will  be  located 
at  aBtb  Avenue  and  Robey  Street  at  the  end  of  the  hSgb  tension  trans- 

jn[«i»n  liw  which  is  to  eoorey  the  electric  power  from  T 'irVport  to 
I  hica^  i-   the   iirobablv   oott   is  $60,000. 

INDIANAPOLl.S,  !.Vl),— The  Mamcy  Electric  Company  has  l.lcl  no- 
tice of  liKreaac  ot  its  capital  stock  from  $«o,ooo  to  fi$o,eo^- 

RiCHMOND.  iNU.— T!i'  Ciry  Council  hao  ordticd  the  drawing  up 
of  an  oidiitance  appropriating  &.i<..ooa  tor  M  addltionol  Mtt  ito 
municipal  lightinif  and  power  plant. 

F\'.\N'SVn.l.r.  INP  — The  .\.  atic!  G  Telephone  Company  will  build 
aod  operate  indn'<^'  d*"nl  IcU-plmne  lines  in  \  anilcibuigf  I'uScy  at^d  Gib- 
son Cooitties.     l^orneiiit*  Koeiler   is  president. 

INDIANAPOLIS,  IND.— The  Indianapolis,  CrawfordaviUe  k  Western 
Traction  ClupBu  b«o  toMOied  IM  capilol  olocb  Iroaa  fa«aaa^  in 
f  j,ooo,ooab  Ito  fond  will  to  eeivlolad  in  ointp  daya.  Bdnwd  Ibwite 
la  pieiidcaA, 

COUnmiS.  INDw— no  Cmital  Vaion  IMipbMio  GoKpmy  bat  «ofl>- 
Bcnaod  ito  ooacmeilen  nf  a  ttiiMo  oncbanw  toildiat>  Tto  lamtwuf 
wia  inalall  a  ise*  and  «ip4o-dalo  pMncMMMd  and  banr  mmiM  wOm  «C 

new  cable*. 

EVANSVILLE,  IND.— Work  on  the  construction  of  the  Evansville  ft 
Eastern  Tr^iio.n;  Company's  Unc  bttwooa  tbi*  dtp  aod  Baokpact  baa 
been  resuine.l  The  line  la  tXPCCtcd  tO  to  tiMMlilaliii  aad  nidp  tor 
operation  by  October  I. 
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DECKKR,  IN'D.— We  art  inCormed  th»t  Eugene  Ru»h,  of  Decker,  ii 
the  principul  prL>ti.4Eer  fcr  ibe  pn>|Kt9c<i  dam  to  be  constructed  on  WUite 
Rivi-r  at  nicker,  {or  the  IndUnapoUt  Bydraalic  Company.  H.  von 
Sckon.  cf  Detroit,  Mich.,  ii  engineer. 

EVAKSVILLE,  INP.— Plans  for  the  underground  lyuem  of  the  Ciud> 
bcrlaod  Telephone  Company  have  been  apfirovcd  by  the  Board  of  PttUlft 
VV'orka.  The  company  will  pr»c(«d  al  once  with  ihe  letting  of  contnwta 
for  the  construction  of  the  conduits. 

WINONA  LAKE.  IND.— The  Wieooa  Intermbwa  RaiUay  company 
bw  twuykteA  Itt  Kaa  6m  Wwmw  to  GcMben  and  tin  lim  Ii  ao«  lk 
•ftmlemi  Ikt  tteelrfchy  I*  muml  {r«m  tb«  plant  which  opcntn  (te 
tlccMc  rallvir  (ran  Waraaw  l»  Winooa  Lake  The  company  it  now 
fcaiWiiH  an  cleciric  plant  on  th«  ilMin  of  die  laiw  M  m  coat  of  $ji>o,ooa. 

JEFKERSO.VVILLE,  IXU.— A  trust  deed  for  ti.is-j.om  In  favor  of 
Ihe  Colonial  Trutt  Company,  of  PliUlnirg,  Pa.,  ha*  been  filed  by  the 
Indianapolis  &  I.oui»villc  Tr-sCti-n  (".iin;t2nj-  to  cnvt-r  the  cost  «l  the 
construction  of  iu  line  L-i.f.vccn  ^r::.--J  rrn  .in  I  ^i  v-.i,::iir.  >*l:t^h  ii  the 
lut  link  connecting  In<iii.nii.i.h»  .»ii<i  Licuaw.  i  Wnrk  h-m  hrrr.  c:)ir- 
Bicnc^i)  find  will  be  pushed  as  rapidly  as  possible. 

CRAWFORDSVIULE.     IKU.— The     Indianapulis,     CravfordirUIe  It 

WMMfii  TracDMi  C«agaiir  hi*  fikd  «  «j,itM,aM  — mi^i  tai  Umt  •< 
Ihe  Ctaiial  TmM  Ceapiar,  of  ladiuupolii.  Of  Unt  anraoBt  ti4«<i,«M 
it  malUla  W  M  inUti  •>  the  construction  of  the  ealenaion  of  the 
line  from  CrtwiMlfvilie  lo  Daavllle,  III.  The  More-Manafield  Consiruc- 
lion  rf»mj»4ny  baa  tlie  conirast.  A,  F.  Ramsey,  of  Crawfurdsrille.  is 
pjeH'lt-n: 

MUbKOliEE.  INL).  'i  I  K  I  city  is  conaidcrnig  the  eonatructien 
ol  a  dam  on  Grand   Rimt    i't   tiectric  power  jmyOM^  to  COfll  itattl 

$to<»«(i<>o.     The  Coisinwrciai  Llul>  as  iiileretted. 

TMlLKiJl  Vlf.  I  T  -Water  power  is  lo  be  doelopej  on  the  Illinois 
River  near  tbti  place.    U,  voti  Schon,  of  Deuoit,  Micb.,  ha*  isade  ex- 

»— and  i*  fNpwwc  ■  rcpoit.   Ftaok  IL  Lcirii,  «l  TaltaqiMk  ia 

TISHOHIKOO,  I.  X— WaiCT  pamti  fc»tliinwiitt  an  Mac  jtawcd 
kr  tt.  MB  Scka^  •<  DtlMi^  llkk.  •»  Ike  Btac  aad  FMniagMa  Ci«tfi 
l«  iMbaU  a(  Am  FMatatfen  Wiitcr  fWr  CMitMy.  SicfkM  B.  Tmri' 

Bl'RLINGTON,  W-— Extensive  improvcnieiilk  Me  being  made  in  Ihe 
iriani  nf  the  Pwple'l  Gaa  &  Electric  t  ompany.  Four  new  boilers  of 
5t>o  hp  each  arc  now  being  installed;  these  with  other  Improvement* 
will  c^st  about  $^0,000. 

O.SK.\LaoSA,  lA  — The  O*kal(-o«a  k  Viiktoo  Electric  Kailvfay  Com- 
pany has  auihor><e>l  a-t  mi  ricase  in  iis'  capital  slock  from  $;oo,aoo  to 
$750,000  and  the  purtibu^:  of  the  property  of  the  Oskaloo^a  Traction  ft 
Ught  Company,  pending  the  fxainitiaiion  (hat  is  now  beicg  i.ia.ie. 

TOPEKA,  K.\N.— .\  charter  has  been  granted  10  the  Souiiiern  Kansas 
Railway  Ic  Light  Company,  to  conilnict  •  new  interurban  electric  rlllaay 
through  fouthtta  Kuna*  ud  Mlaaoori.  The  company  has  a  capiMi  aMdl 
of  t4;0Ba,BO9  eiad  <MnU  pt^tttf  ««liwd  U  tj«>.e*e.  The  directors  are 
1.  C  KuMlaii  I.  WlMinltil.  I«ka  J.  Jopcs,  FrMifc  C.  dixon.  oi  Chanute. 
•ai  J.  W.  T.  SleplWM,  ef  Kew  Orleans  The  kcadi|iuyiera  of  the  com- 
pnr  *<il      *t  Ckaame. 

PANVir.r.E.  KY.— The  contract  has  hern  In  for  •>  declrle  plVU  M 
the  Kentucky  School  for  the  Deaf  al  Danville^  and  HMrlt  •HI  ba 

started  at  oi>ce.    The  plant  will  cost  $6,000. 

LEXI.NGTU.N',  KV.— The  Eait  Tennessee  Telephtnc  Ciin^aiiy  vmM 
lt;.ake  ejit^nsivr  smTsroveTirrnt*  to  its  system  in  F^ankJinl,  .\  I'on.inoii  Kit 
lery  or  ^t-riit:il  <n<rk'y  ^y^\<:-n  will  be  iii-i.tlUi: 

LOUiS\  II  I  r.  K\  — ITie  Looitville  Lignting  Company  i*  contem- 
plating ih':  v<  I  ^i-u<.  ii  1:1  uf  a  dt«iribiit[ng  i.talion  on  Tkiffd  AlMfllMi  wUdl 
will  c«4t,   ^ilU   uti^vf   improvements,   about  $75,000. 

NEW  OHLE.\.NS.  LA.— It  is  announced  that  the  plant  of  the  Con- 
sumcts'  Electric  Company  will  be  ready  for  opcratftia  wlUiia  MX  wceka. 

The  plant  is  e<|airped  wlih  WMdoghanae  wwaww  aad  mcbiBaiyt  The 
c«nipany  n  also  buUdiitg  a  lukctatiais  OT  9a«lh  Knparl  SMait,  wUeh 

sviil  cost  when  completed  titsjaam.  Tkt  coMpaoy  bM  Imft  ateicd  C«i- 
tracts  for  lamps,  meter*  and  UaoaforiMn.  wkicb  wilt  coit  mitt  floaiMO. 
Jolt*  Dnylous  is  president,  v 

ROCKLANU.  MK — Work  liai>  commenced  on  the  comtructian  of  tlic 
new  Plymnmb  County  Street  Railway  line  from  RiA;klaii<l  10  Brant  Rock. 
The  new  road  will  be  about  14  mile5  in  length  and  will  connect  the  inland 
towns  oi  Plymouth  County  with  the  shore  resorts.  The  ?<^f?5jisry  in- 
lends  to  build  the  power  static. :i  in  ;'cn:lt  tVr 

HVATTSVII.LE.  Ml>.  The  t  ouiitil  has  not  yet  wipinM  l  an  engi- 
neer to  supervise  the  cooitruclion  aitd  prepare  plaji*  ;^'r  tn<!  ptfo^ied 
electric  li(tbt  plant.    Harry  W.  Shepherd  is  chairman    iiihtuii  cotBHtltl**. 

AMUl  KvT,  MASS.— The  Selcelfiten  have  granted  the  New  England 
Telepbont:  Lumjjaiiy  pefmi»>ion  to  lay  its  wires  underground  In  lh«  eeo- 
ler  of  the  town. 

UKEAT  b.'VKKlNCTON,  M.VSS.— The  Conaolidaicd  Company  «OII>rni 
pMaa  Ika  aaMiigiaB  of  lh«  Bertahin  Slftct  RaNtaar  to  Caram,  Cona,. 
1  ddttiwe  >(  sihent  twchra  mlka. 

FALL  RIVER,  HAS&— Tke  Fall  River  BIcMrie  Uckl  (  ompany  has 
apClM  for  vcmiiisDa  10  kijr  *  eondtslt  froia  Haihavar  Street  to  its 
•  ub. station  on  llaxwell  StroM.    The  work  will  commence  iniineJialely. 

MANCHESTER.  MASS.— Tka  Manchester  Electric  Company,  which 
has  been  in  f^tMT»ii..n  (.ir  two  yiara,  i>  reported  to  be  h*  1  my  aalia- 

factory  cundition.  The  cr.iniiAny  now  kiO  IWO  bnndrad  BiatCVg  pitoedf 
tailk  lb«  Bumber  fau  tacrrasmg. 


NORTH  ABI.NGTOX,  MASS.— The  Electric  Light  ft  Power  Cfmpaj 
uf  Abington  and  Rockland  is  considering  the  qocstiosi  of  exienJ:n|{ 
service  10  Hanover.    The  company  may  al*o  provide  electricity  fcr  tie 
new  riyir.ci:ih  County  Street  Railway. 

EAST  CAMIiKIDGE,  MASS.— Bids  will  b«  levetvcd  tultii  Jtme  i«  by 
the  Board  of  County  Commissioners  (Levi  S.  Gould,  chairman)  (ot 
fiunisliiiig  naln-iat  and  iotulUag  a  alcara  and  electric  combined  geu- 
ratiw  act  te  Hooaa  «<  CorraMiaii.  Far  (wlhar  telnmiliiw  appir  la 
Wbnan  Crana,  drict  aatliiaer,  Kaaac  af  Oactaeita. 

mrSFISUIIs  UASS^EIeciTical  capoaen  In  a«  eaplar  of  tiw  Cw*^ 
aaHdaled  Radtaad  kava  kMB  oMUot  as  impaalian  •(  th*  ll«iii>i  Vdcf 
and  Berkshire  Street  Railway  tyMrni*  preliminary  (o  changes  to  be  made 
in  the  power  plant*  of  each  road.  It  is  understood  that  the  high  lenatoe 
current  gencratcxl  at  tltc  I^-fk^Jitre  i-m.  r  plant  i^r.  East  Sinet  wi!t  V 
transmitted  to  Zylonite  -iu-  i-,r..rtl:  ind  t  j  r-.nA.in,  t  nmi,,  011  the  ^outt:,  .ir..l 
that  the  Zylonite  plant  will  iuinisii  elcctncity  for  ^^orth  Adama,  WiUiAinS' 
'  ••'rj   irit  the  proposed  extension  lo  Bennington,  Vl 

MAKI.NE  CITV,  MICH.  The  Lily  Council  has  granted  Messrs.  Hart. 
Oltaway  and  Marshal  an  electric:  \t)il:<   fm  ohisr. 

UlLLSUALE,  MICH. — The  ISryan  Telephone  Company  twill  run  iis 
Itaw  IM*  UlMata  Cbais^  tnm  FiMMr,  Okie.  The  nmmv  i«  da* 
aeeUog  •  francklia  to  aster  iha  ally  «tf  HlUidalc. 

TRAVBRSB  CITY,  UIOL-^  <asii|imj  Itfa  kMe  aeiasdaed  heic 
adik  It.  }.  Alkcniea,  ymMent,  aid  VUKato  H.  Unlar,  ieemaiT. 
wUh  •  eaptial  ot  $sa,«oa  Car  Ibc  wpaac  al  fimiiMif  cletlrle  yowcr 
far  anmifaalyriiw  yuipaMK 

AUKAinHtlA.  UINM.-EimliMafa  Claa«a«.  SMb  *  FOMsnr.  •> 
Si.  Fai^,  have  neesaModad  Ihe  agnlnieltaM  af  an  alaeltia  plaat 

5!TArtB8,  ICnrN.-4:iaMNa.  Bwefc  *  HUibarr.  ot  Si.  Faafc  baea 
estimaiad  tka  «ast  «f  wMer  irerfca  aad  aa  elaelifc  U|bt  aiatoai  for  Suple* 

CANNON  FALLS.  MI.NN.-  We  are  informed  that  bids  have  not  yet 
bam  requested  for  th*  propoaed  power  plant  00  Cannoa  River.  Xbey  trill 
pitaihaMr  t«  «*lla4  U»  darinc  JaDa^ 

llEMIDJI.    MINN.-Dr.   W.   R.   MMtba*  Md   H.  W.   BdMO.  at 

Remidji,  have  secured  pcrndialaa  to  baild  a  dam  la  aika  V  Hiaaiealni 
Rncr  In  the  town  of  Joaca. 

ST.  CUXJIk.  inin(.^1be  Sl.  CM  ElecMe  Fawar  Conpaar  *»» 
been  fetwd  to  eaattnct  a  daai  aad  denJap  f»wcr  at  St  Aagaiik 
Ow  t.  Hoaccn,  «[  Gnad  Rapids  VH»v  ia  aacMUtr. 

DULITTO,  MIKN<— Tbc  MlaMMc  ntctric  Cnapaar  hu  bMa^fotmitd 

by^Fred  K  8pdaiaB  aad^««bei^  al  piilirtk,jto  *^|^^^'*^^*^|^'*?^^. 

DULUTH.  MTNN.— Tto  Baaid  ot  Whm  t  Ufbt  CkanMaaaia  baa 
awarded  to  Ihe  General  Baclrie  Otopaajr  af  ScbaMcudp,  a.  Y..  ibt 
contract  for  installinf  aa  daekrlc  pam^  al  1b«  tabewaed  paapfat  ela- 
tion for  $i<i,ooo. 

VICKSBURG,  MISS.— Houwoo  Brothers  have  applied  to  the  City 
Council  for  a  franchise  in  operate  electric  cars  on  all  streets  in  Ihe 
city,  and  lo  furnish  electriaty  in  the  city. 

VAZOO  Ciry.  miss.— Kirkpatnel,-  &  l.-liiiw-n,  if  larkm-r.  have  been 
engaged  li-  s  il  <-  rsi-e  the  consltlp-ni  - 1;  ul  an  i;lecli:c  railway,  for  whicil 
boodi  have  been  provided  by  the  city  and  are  to  be  •old  by  E.  J.  PourKj 

dty  dcrb.  EaciiMi^  alaeirie  eqaipaioB^  cere  aad  track  nalesM  taill  be 
wanted. 

nATTIESISKRG,   MISS.-  A  '.s         t,  ,  -        <.,,ritiit^r   t!ie   j,ov,  cr 

plants  of  town*  near  Uattiesburg  and  to  build  and  operate  a  line  40  miles 

laaff  to  aaiMiaet  Uaiiieibaiib  Laaral,  EeettbaeUe  aad  RUtariUib  Tha  aa- 
terpriee  will  have  no  coaaactiMi  with  (be  otker  Raee. 

KANSAS  CITY.  UO^BwM  R  KtDaMeli,  Dwifbl  Buildiaa.  KaMM 
Ciiy.  have  completed  plan*  for  iHillrinv  tke  water*  of  Bif  Niaieta  Si«er 

in  Camden  County  and  butldInK  a  dalh  and  established  a  plaart  fOC  iba 
purpo^  ut  gi-nernting  electric  power  lo  be  liansntitted  lo  K*MM  dir. 
which  is  about  iiB  miles  distant,  also  all  the  surrounding  totma. 

JEFFERSON  CITY,  MO.~Thc  Secretary  of  Slate  ha*  isaued  a  cer- 
tificale  of  iilcrcST  .if  ciiiita:  3t jcl;  nl  the  St.  Louis  Temiinal  Railroad 
from  $ii>o.ooo  1,^  f  I  .c„>:i .n.ri. Till;  road  was  recently  inrorpcr-ateil  by 
interests  allied  with  the  McKinley  Electric  Syslcsa  of  llbnois.  Th;  com- 
pany has  a  bU  paadlaff  fraati^  R  rtaiMhiae  flibtt  fta'  lb»  St.  iMrii 

tenninals, 

TWIN  BRIDGES,  MONT.— The  Madison  River  Power  Company  con- 
templates building   another  large  power  plant  on  the   Madiwm  River. 

lilLLINGS,  MONT,— B.  P.  Mos*  contrraplales  installing  a  secoiui  tele- 
phone exchange  in  Livingston  and  also  propcsea  lo  extend  and  itofMnove 
the  MolTalt  Icleplione  system. 

LIVINGSTON.  MONT.— The  Bell  Tclepboac  Company  coBtcnpUte* 
Iba  cragiiea  af  a  a«w  laeat  aadianfle  IniilAsg  and  awMaB  iBip*««» 
■ealf  to  U»  tgmtm  in  1kl(  citjr. 

NIMOULA.  MONT.— Warfc  hat  iHee»MBid  «■  *  •■.aeokM*  eiaclik 
plaat  at  Tbamptaae  Fall*  oa  Qcilia  Tbik  la  IfaMaai,  and  lha  preatoiew 
•if  the  enlerprlec  conlenplalc  cntcndlng  their  transmission  lines  into  the 
Cocur  d'AIenc  district.  The  oosnpany  is  now  planning  the  development 
of  1 0,000  hp.  The  cumpaiiy  ha*  secured  rlfbt*  fn»  tke  Gotrcraaieat 
to  build  its  pole  line  into  Ihe  Cocar  d'Aiene*.  J.  Siaql^  «f  Vcir  TMu 
S.  v.,  is  ftnanciitg  the  project. 

I.I.Vl  ()[.\.  KEII.  -M  Ihe  annual  meeting  of  the  Citiiois"  Street  Rail- 
way Company  the  directors  aulliofited  titc  coBilractton  o(  ten  mile*  more 
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oi  street  railway.  The  olHcers  werr  iiiitii;rirfj  u>  pi.ir.;hinir  -jJdittonal 
car*  ind  contlructioa  Dialcrial. 

LINCOLN*  N£fi.*Tbc  Untoha,  Liocoln  St  Beatrsctf  R^riway  Lumpany 
win  MM  C— WW  I*  epwttt  a  portion  of  iu  tioe  between  nettaaay 
Md  UaMld.  Blaclrtcilr  l»  «peruc  tbc  l«*d  trill  ht  purcluKd  from 
tfec  Uicala  TfMrim  CMnfuy,  A  new  paver  banM  to  kctai  teOt  br 
dte  Unadla  tncttm  Campngr  M  ■  CMt  af  ibMit  tja««a> 

r.KfiANOH.  N.  Hr-n*  alMtite  Ogki  flint  Vf  fb*  Ubmaii  BcMrie 
Light  &  Power  Canpmr  w  ta  be  «atirely  rabtiBL  A  new  brUt  buJMiat 
it  to  be  trccied.  The  macliiiwry  to  be  imtalled  ii  u  followc  A  new 
tjO'hp  engine,  with  a  hcaiint  and  roiMjmiinit  plant,  two  generators  of 
aoo-kw  csparity  each,  an  addstiena!  h*-*;!:-T  hp,  nntl  «  new  awilcb- 

boapi  ''.\:r  o.".!  (■;■  -«^'rk  if  i-viTi-.iir.J  ^1 1  ^ifiou:  Si7,r.n.:._  It  !i  planned 
to  give  a  24-bour  sen'ice  when  the  impravenirtits  are  complctevl.  W.  S. 
TMhtr  bM  MiiiMd  m  jbmUiM  •!  tta  navaar  C««i|t  I.  Bom 
Iw  beta  dMicd  la  Ml  dM  vamtr  tad  Gbirh*  M,  Hhfrclh  baa 
decicd  «(e»pMaM«a*.  tlie  iitaMcm  aad  •avcriatendrat,  HMwt  IC. 
TtKbar.  will  baft  cbitfi  af  tbc  caoilnMllaa  HMtL 

CORTLAND,  K  Y.— Ib«  laUrOcna  Tthpbaat  CoMpaay  bu  fMs 
cbaMd  a  Aa  OB  Em  Cbart  Strwt,  «■  wdMi  it  wia  creel  ■  nhf  baa* 

BAST  OlAKG^  H.  J.— Tbc  Cilr  Ctaatfl  bM  ««aa«ia4  Ma  yntuH  aaa. 
ttaet  for  Miiat  IMitiaf  «Mi  Ikt  FUUte  Stnht  CoqionilM  o(  N«* 
J<t«er       aaa  T*ar. 

CAMDEN,  N.  J  — At  a  reeeni  meeting  nf  tbt  water  fonimitlee,  RslMrt 
tfoUingsworth.  chief  engineer,  recotnmendeil  Ifaat  an  electric  light  pint 
tw  InslalM  in  ilie  Morris  Pkimping  Plant,  statlaii  tbM  tbe  MM  weald 

not  exceed  $j,ooo. 

oswF.rn   X  v.— The  Empire  TeltfriKNM  Cma^m  CMleaftatM  aib- 

ing  extcnsL  .  c  iir  rruvements  on  M  bgillliav  a*  WM  Staand  Street, 
which  \*iU  cu*»t  aliout  $ioo,oo«5, 

WADDI.ST.TON,  N.  Y.— a  special  election  will  sttn  bt  hoi  1  Mi  vutc 
on  the  propcjition  of  seUinn  the  villace  waitr  «»>ili»  jilant  and 
the  electric  light  plant  to  A.   A    !.ogan,  of  Morriiburg,  Ont. 

OSWEGO,  N.  Y.  -The  Oswego  River  Power  Company  fait  o>mnicncrd 
tbe  ctmttruction  of  a  transsniiision  line  along  tbe  east  side  of  tbe  river 
from  Syraeuae  through  Pbaenix  and  Fulton  to  lh«  Oawego  city  limit*. 

DUNKIRK.  N.  Y.— Tbe  Coamoa  Cevocil  hia  graated  a  w-Tcar  ftaa- 
aMw  ta  (be  PanWrk  Street  Railway  Ceapaay  for  a  tarface  ayalcin  in 
fifty  (ireeii.  Tbe  prmaleia  an  W.  |.  Sbeebu,  W.  }.  liillety  aad 
atben. 

FT.  WOOD.  N.  y,^BU*  wilt  be  lateivcd  by  Cb»t  0.  C  BuhwU, 
GenatraetiJV  Qaarlcnaaiter,  U.  8.  A.,  «adl  Jam  ja,  far  repiMas  pawcr 
baaae  and  for  cansimcting  a  coal  abed  ad^tiaa  la  power  house  at  this 

SEW  YORK.  N.  Y.— Plds  will  be  received  until  June  ii  by  C.  B  J 
Snyder,  auperintcndent  of  Mhool  buildings,  fnr  installing  electric  r-r^iiip 
naent  in  additions  to  and  alterations  in  school  t<;R,  Tlnrou^h  jf  Man- 
baitaii. 

DOLGKVILLE,  N.  Y.— Bids  will  W  r«civfil  ::r.u\  In..-  i  .•  \y  Tiim  as 
George,  vilbge  clerk,  for  constructint^  -i  i"ri^rc?r  \,'.i-<V  bmliiinc.  with 
reinforced  concrete  floor  and  roof,  to  be  usetl  as  a  iau:ucii»al  power 
nation.     Cliaric*   F,.   Collin*  is  rnginrer. 

IXWOUU,  L.  I..  N.  Y.— Stc}»  arc  bcin*  taken  for  ibe  caUbliab- 
•MM  or  a  lltbllac  dlMrict  te  Iht  teaai.  A  taaMltlin  baa  ba*N  appaMIt 
•d  ta  mecatiiMe  tbe  eabieet,  aad  win  anba  a  tapael  at  a  aatliag  a( 
ibc  lawaad  lapraeeaieat  SacMy,  ta  be  bald  Jiiat  a*. 

ALflAITY.  If.  y.— The  new  eeatiaet  lar  alietrk  H^Hlw  wbfah  At 
City  has  entered  into  with  the  Nfunielpil  Gia  Ceiapaar.  and  br  wbUI  the 
City  will  save  $16,615  •  y"-  will  pa  iata  effect  oa  Jaaa  at.  This 

saving  will  enaMr  fh':  C'i'>  u  ;.i!rl  $o  Of  6o  tantp«  to  the  present  service 
within  a  thort  ivn<  'lii<rr-  nrr  lamps  now  m  u<-r.  The  new  agree- 
ment permits  the  city  to  increase  tiie  service  to  Hoo  iarapa  after  December 
I.  i(>o«.  at  the  same  rate  aa  the  original  number,  which  is  27  cents  per 
lamp  Iter  aiabt.  Tbe  contract  ia  for  five  yean.  An  or<linaiKC  wUl  be 
iBtreduocd  et  tbe  neat  ntctint  al  tbe  Couaoa  Coaacfl,  which  wfll  per. 
•ih  tbe  ~«-~-t.«t~>«»  ot  puMk  WMbi  ta  add  iba  ptapaied  lanpi  ta  Iba 
prtftat  acrelee. 

LOCRVILLE.  N.  C^Tba  LaAeilla  Pbwar  Ctaipiar,  bat  been  to- 
earppnted,  wiib  a  vtritti  at  $iaa,aea. 

WnUSTON,  ft.  D.— IKda  will  be  received  at  tbe  aCee  •(  tbe  U.  S. 
SnglMliailan  Service,  WitUnon.  antll  July  9  for  the  installation  of 
•tiaai  aad  electric  pamping  plant*  and  electric  generating  and  transmis. 
alt>n  apparatus,  including  three  pumping  stations,  eoniainin^  centrifui^l 
pumps  of  2a  and  30  cubic  (ccl  per  second  capacity,  diiv  n  1  >  -■'n:t.  m- 
ginea  and  «-|ecirie  motors  nggresating  t.joo  hp;  also  two  joo-kw  steam 
turbine  genentiBC  uaita,  a  i.ooo-hp  boiler  plant,  a  j  mile  tranaadllito 
line,  etc.  Pattioiltrt  caa  be  obtaiiwd  fraa  Chief  Eogioecr,  U.  B. 
daiMMjon  Serviec.  Waabiniieii.  D.  C  or  Itaoi  B.  A.  S«ain^  SIcctried 
RiilJiieer.  at  WflUatM.  N.  D. 

-  LAKEWOOD.  OHIO^^Aa  altctieM  wlB  be  bald  an  Jalr  $  la  van 
OB  iuofaff  baada  far  wM«r  warta  and  aa  efaebla  lifht  fliat. 

SAKDirsKV.  OHM^Tba  Saadaa^  Ttlipbaaa  CtHpaar,  af  wbtrh 

GeoTRc  Frick  u  preiUcBL  bia  IncreaK^  lie  capital  ateeb  fram  $r5>a«» 

to  SiOO.OOO, 

LOG.^N,  OHIO,— Tbe  Logan  Home  Telcphoive  CompaDy,  of  Logan, 
Ua<  >ncraaiBd  lit  «t»ll«l  aloak  traa  tiayeaa  ta  trftaaa  and  ttlli  oMbe 
improvencnlt  ta  ill  'lyaUiib 


MAItlETTA.  OHIO.— The  Parkersburg.  MarieiU  ft  lawruttaaa  Raihnqr 
Company  is  extending  ila  UtUkfaBgnni  liM  nanfc  filr  B  diMaMa  Ol  tut 

milta  to  a  new  park,  wbicb  h  baa  laid  out. 

MALVERN,  OHIO.— The  Malvern  Telephone  Company,  with  a  capital 
slock  of  f5,ooo  hat  been  incorporated  by  T,  Hoppel,  J.  A.  Rlehl.  J.  C 
Lawl^  Fnsd  Sniitb  and  Ceo,  B.  Bicharda. 

SFUMGFIELO,  OHIO,;— A  raotioa  to  eatabMah  a  nraaiapal  light, 
heat  aad  pawer  plaat  hia  been  iatredaead  la  the  dUj  attiaea.  There  i» 
a  ainnK  aiMlMnI  in  faear  af  Iba  pftpatititik 

YOUNCSTOWN.  OHIO.— The  Mahonlac  ft  Sbtnaafa  Vdley  TVaedtB 
Company  will  enoa  place  contracts  for  tbe  eenatnictiaB  af  itt  lint  aa> 
tcndiitg  from  Lcavittsburg  to  GarretttvUla.  a  Mmt^m*^       ||  jnilet. 

FINDLAY.  OHIO.— The  City  Canadl  bat  gteated  a  IraacUae  tn  tbe 
I'indlay-Marion  Electric  Railroad  to  operate  an  electric  railway  in  the 
ciiy.    The  company  ia  constructing  a  line  between  Findlay  and  Marion. 

COI.lTMBrS.  OfflO-A  'j:nUV.r,g  (K-rreit  has  b.-<-n  >,si;cd  f«r  the 
erection  ui  llip  new  IfU-iiji-tnc  btii'dins  of  the  Ontral  l.'niGn  Tfl^'phone 
Company  al  tbc  totiur  ot  Tbtrd  and  Lynn  Street*,  which  wii:  c 'St 
(qo.ooo, 

ALI.IANXF..  OHIO— Tl,.-  Ciry  rni,ni-l!  rf  Mimi'f  has  passed  an  Ofdi 
nance  placing  tbe  n-.aximiini  pcizc  tor  elecuicity  f.irni*.l:rd  to  the  citixens 
at  tiH  cents  per  kw-lwur  mul  i  t.vuu  per  kw  hour  to  user*  of  more  than 
}o  kw. hours  per  month. 

HARRISON,  OHIO. — A  receiver  haa  been  appoii>ic<i  for  the  Harttoa 
U|bt  k  Water  Caawany,  Tba  Mhwa  ia  Iba  taaalt  «<  Iba  dafilailieil 
af  A.  L,  Bleb.  jtiaJdint  af  Iba  aaapaoy.  via  ratatly  dli«fpcMd  alur 
iMBlac  a  let  af  boiaa  baadk 

CLEVBLAlfD,  ORlOi— Tba  datdaad  BmI  B  Pewir  Cbavaay.  ib' 
eently  incorporated  by  Otto  Miller  and  ttterfaiw,  will  erect  a  phot 
for  aapptying  heal,  light  aad  power  far  aeeeral  tMapa  af  balldbigt  la  the 
down  town  arction  of  the  city. 

CLEVELAND,  OHIO— Bids  will  be  received  until  June  it  by  Iht 
Board  of  Public  Service  (.\.  R.  Callow,  aecretaty)  for  boikri.  aaptf 
heaters,  suck,  pumpa,  feed  water  beater  and  BffflanMB  far  iba  eBll» 
>ion  of  the  municipal  electric  light  plant, 

PORTSMOUTH.  OHIO.— The  Portwoiih  Si.eet  Railway  ft  Light 
Company  has  placed  a  contract  with  the  Westingboose  Machine  Compaay 
for  a  7SO'kw  turbine  far  iU  lailway  power  houte.  Tba  MdaB  ia  ak 
ready  equipped  with  two  dao-bw  Weatinghoate  tnrbiiMi. 

CLEVELAND.  OHIO  — It  i«  stated  that  tbe  CleTclaBd.  Ashland  ft 
Mmtdd  Ttacliea  Company,  which  propose*  la  boild  a  railway  froia  a 
paint  on  tbe  aeedind  ft  Saathwaiiam  aaar  Sealdt  ta  AiUiad  aad  IlaB*. 
Md  will  prabaMy  plica  amnicn  fir  tba  waifc  wilbit  twa  waibi. 

NILES,  OHia— Bidt  will  be  opened  ia  a  few  dan  (or  new  tqalpawt 
for  the  city  rtgbtinf  plant.  Tbc  asaieriat  ta  be  paiebaaed  will  Indnda 
an  engine,  an  alternating  direct-connected  generator  and  15a  nrriri  aUcp 
naling  arc  lamp*.    Bids  are  in  charge  of  City  Engineer  Wilson. 

ClSCl.VNATI.   OHIO.— The   Tennis   Consft  i.  iF'n    C  ,„fij,i.v    >i»«  ar- 
ranged  for  financing  $250,000  of  bonds  for  the    I'-VDnsv^'-c   Laatern  Elec- 
tric Railway,  which  ia  ia  proeeta  o<  comunctitm  between  EvaaavUle 
KL.^kponi  lad.   Tha  raid  wHI  bi  a  taHMaad  Mnai  ml  ilitnle 

CLKVFI.AMl.  ijn:i">.  The  rni.?5t  t^ty  U.i;l.^jy  Com.i.any.  of  ^liivh 
Fred  Albers  is  general  manager,  is  now  making  arraogemcnts  for  the 
pnrchaae  af  car*,  overhoad  •quipaKiK.  aad  taaehiRcry  for  Iha  power 
pitat.  Tbc  power  plant  will  ba  a  tapaniy  af  ah  ta  tifta  care  at  ib« 
litie  BB  PfnaitiB  AvoMib  naw  wadit  awiliactlin. 

STSUBBNVILLB.  OHIO.— Ii  It  taparttd  Ibal  W.  Chit  Ely,  af 
lluAalo,  haa  purchased  tie  prrperiy  and  holdings  of  the  Steubeneilk 
Traction  ft  Light  Comii,iny  The  deal  include*  the  lighting  and  power 
planu,  lines  to  Enpirc  and  Tomato,  tba  dty  iiaea  in  SlcubeaviUi,  ta- 
gether  with  Stanton  Fwfc.'  It  li  italid  Ibat  the  Knca  ate  to  be  eateadid 
nnd  improved.  • 

<  r  K \  I  LAND.  OHIO.— The  Cleveland  Electric  Company  ci  n-e ra;.:;iii s 
extensive  unprovemcnts  to  its  system  during  the  commg  year,  among 
which  is  the  purchase  of  fo  additional  cars  at  a  cost  of  $230,000.  a  new 
generator  and  engine  for  the  viaduct  power  station,  which  will  cost 
ooo,  aad  expcaditufe  ot  akotut  lioftooa  for  track  iaipromncali  and  pof 
iMc  calcDiiaBi. 

COLUMBUS,  OBia— An  afdbwnat  ta  prweida  far  in  liana  «f  «t4ik. 
eoe  In  baada  for  the  pnrchaae  at  addiiiantl  cqaipaMBt  far  tbe  maldpil 

electric  light  plant  will  protably  be  paascd  hy  the  Council  at  its  next 
meeting.  The  manager  of  the  plant  recently  announced  that  unlcttfl 
addWenal  equipment  was  pntdiaacd  immediately  that  it  would  be  necea- 

aary  to  ent  ant  ibaat  (aa  are  Usqm. 

TOLEDO,  OHIO.— The  directors  of  tbe  Toledo  ,\nn  Arbor  ft  Detroit 
Railway  have  appointed  a  special  conunittcec  to  arrange  for  (be  re- 
financing tbe  project.  Tlic  company  haa  about  jo  miles  of  track  liid 
and  conalderablc  additional  grading  ccm^i'.ci*  J.  The  ccir.paitv  ^I'  -.^-rie 
financially  embarrassed  through  the  rce»'ii  f.iiliirr  of  the  I'liricl:  Ih  'vh 
Company,  of  Toledo,  which  was  financinK-  the  iiruject 

CI.EVELANn,  OHIO.  The  Whfte  S<-aii:b  Mriiliiat  Caiupany,  skliish 
is  building  a  Lir^e  aiitomi  li  lr  i  l.,:it  in  ( ".  velind,  haa  recently  purchased 
from  the  General  Electric  Company  a  joo-kw,  thr«Ci>lt<ie,  alternating- 
currrnt  generator  and  lananl  fadactten  taatMB.  Tbt  ptaat  will  be  ona 
of  the  largeat  ia  tbe  BMllA  at  Ha  Mnd  and  aU  ttaablawy  wiB  ba  dilvaa 
by  maiora.  Tbt  power  avaipnicBt  will  alec  inclada  aa  Biii  City  Irmt 
Worfci  e^ne  aad  boUcni 
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CLEVELAHA,  OHIO— Tlic  C1ck1«ii4  Wom«S  Company,  o(  iliii 
dtr.  wkkh  to  ciMtIm  »  iMit  >lMt  it  Rftnan.  Obto,  hi*  cmtncMd  tor 
«M  Coe-kw  Gtatril  Elmric  tec^pbHi  f«mr*v>r,  one  iso4nt<  1kra» 

phaH  g<nrntor,  two  jo-lfw  diicci-caniicctcd  excim  mm,  switcbbowd  ■■4 
ioduction  moion  for  driving  macblomr.    Tlw  Urger  ■cnerilor  will  be 
driven  by  ■  Buckeye  «i(ine  and  liw  aMUtr  IBMkiac  kl  SB  Me 
Tht  contracts  were   [Uccd    througk  GeoriC  S.  Kfte  A  CMBpHV,  •< 
Cleveland,  cc<n>ultaog  cngir.rm 

LOVELAMi,  (JIIIO.— Thi-  tkciric  lighting  pl-m'  of  the  Lovcland 
Citiiras'  Electric  Conip«ny  bas  bcro  cuiu^kctcd  and  commenced  ^ipfra- 
lion  June  I.  Th*  <^lll)MrQt  consist*  of  two  four-valvt  cognirr  uf  i  ;,s 
bp  each,  dinct  CMMWMA  M  Uj-kw,  i,joo'Voll,  «o<7<le,  tbiee-pbaae 
alicfMitgn  mA  Mra  Ate  «Mcr  t«b»  MIm  Th*  Mftaj  ah*  operaM 
dw  MMr  wwta  pint  aad  qrMta  hi  cOsjtnictiiM  with  tka  Ughdag  pIsaL 
The  company  has  a  cipttil  mck  tt  |im,«m.  Viwh  K.  Cwite.  of 
Cincinnati.  <•  prcaident,  and  H.  C  BtldMl.  «f  LavdHd.  Il  muttuj 
uid  (eeneral  manager. 

(  IN'riKNATI,  OHIO.— The  Schoepf  syndicate  ba*  placed  a  CMrinel 
with  the  Westinghonse  Elmric  S  Minufittnring  Company  for  four  i.ooo- 
hp  Stean  turbines  uith  electric  genc.'ali:r^,  M:>tiitv  CMf.TcTl'jrs,  :witchboard 
•ppliaaces,  etc  Two  of  the  outfits  will  go  to  the  Hamilion  power  atation 
•f  dw  Ctaduaui  Maiikcn  TnoliaB  Caapiaii'.  at  ite  two  large  genera- 
lofi  orVaaUy  Mlt  for  tbal  indaa  have  taoi  tnailemd  to  the  Mcdway 
station  on  the  Appleyard  Haafc  Tkc  a<ber  tM  aqaifMiMaia  ta  (bt 
Indiaaapolia  &  Western  Tnctini  CMBpnr,  a  llaa  Maf  baUt  tea  Ia> 
JIaBapoli*  to  Terra  Haaia,  Ind. 

DEBHLES,  OHIOw— Tb«  plam  of  the  Deshler  Elfctrie  Ugkt  CooipMiy 

was  r«TeT>t1y  thrown  out  o(  aerviee  by  the  boilers  giving  oat  and  the 
^rTl.li.r  .ti^k  blt»iiis  down.    The  owners  of  the  company  notified  the 

(  irv  E>i4t  i^ic  ;iNiit  'AOiiM  n«t  rritime  opfrat:r.nt  tinlci'<  rht  city  would 
adi  ten  i-.i  rc  Arc  lighls  Irj  llir  slier',  -iiflilu  tc  ^iriviec.  l.nt  cily  nave  the 
company  three  days  in  which  to  make  preparations  in  which  to  resume  the 

■trrico  ihiHlialat  la  iaaaU  Hm  fiiniiln  aad  gh*  it  la  «aaw  «lb«r 
awaer  •!  Aa  CMmMt  Til^hpi  Caaipaar, 
far  ibc  iiaaddiie  aod  «ffl  fMhaMy  att  k.  The  Miia  to  to 


in  tht*  city,    lae  line  is  to  be  a  cwtinuatieB  o<  ikc  propoacd  iatcrarbaa 


of 


OKLAHOMA,  OKLA^Tfea  PtaMtr  TctopkMM  *  T«)cgnfk  Omtmr 
wU  tract  a  >T»alQty  baiMtov      TUrd  Slnel  and  Braadtriy,  at  a  cait 

of  $125,000. 

NEWKIRK.  OKL.\.^The  Newkirk,  Tonkawa  ft  Sotttbcra  Electric 
Railway  Companv  hui  bcrn  jfTinted  a  franchise  by  the  County  Crmcnis. 
sli^tff^  nf  t  >k:  nil  oii'.ii  Ci-utilv  10  <:oi;vif\Kt  an  (Nettie  railuvjy  i  n  tbc 
public  road*  in  tbat  county.  The  ccir.fiany  prDpT^c*  cr.in*.tr'jct  an  'n- 
tiriutbaii   hue   Irom  Newkirk  tu  Oklahcma  Citv. 

iHJRri^A.NU,  ORE.— The  Mt.  Hood  Electric  Railway  Company  baa  been 
incorporated  by  G.  P.  C«pp.  C  W.  CUUall  Mid  C.  W.  MMar.  Ite 
Capital  stock  is  ilaied  to  be  $5,000. 

PORTLAND,  ORE.— The  Condor  Water  *  Power  Company,  which 
Bwns  a  large  electric  plant  on  the  Kogoe  River,  ha*  applied  for  electric 
rathngr  hinMiia  tbtaatb  tba  imtia  af  awttttl  cUm  aad  tawnr  to 
Jacfem  Ciwlr  Md  Gnato  Fiaa  to  Jmpbtac  OraiMi;  Or.  Cb  K.  9mj 
it  iwcitdcK 

BABTOH.  FA^Ab  ctoMkii  wlU  anWUr  ba  baU  la  ««ta  aa  hMitaf 
baadt  far  ftottoi  tlttMto  «|m*  to  eaodnta. 

yORK  Cny,  FAv— tlw  SdltM  Itottda  Ulli  C(b«mv,  ar  dda  dtr, 
baa  dcddad  *a  catead  lia  ^aua  to  lia  tUhga  ol  lliftai 

WA8HIN«V0«(,  FA,F-S.  A.  ObMMk  Attaracr  te  tba  Wm  Poa 
B^jhayo  CoMpaMTt  «<  rUMtwft  kw  Itod  appltoMtoaa  far  a 
atottik  Bfbl,  k«at  aad  power  wanawlrg  tat  Watbtoctt 

UEADV1U.E,  PA.— Bids  will  be  received  by  the  Water  and  Ught 
Conmitteee  until  June  is  for  electric  light  equipment  to  consist  of  en- 

giB»«,  1»i1«Ti,  arc  light  generators,  ate  Isnipa,,  boiler  frcd  pitmji,  elc. 
H    l  lhurrt!]   il  superintendent.  , 

MEDIA,  PA.— The  Bell  Telephone  Company  hai  ilaced  a  cottiract 
with  John  Stuckert,  of  Philadelphia,  to  clon^truct  a   r.rv  trlr[lii?i  e  ex. 

change  tttilldinf  at  the  comer  of  State  Street  nr.ii  .Sou-.i  .-Vvrnae,  which 

will    C!:*t    .-b'.-tJt  %21.r-'W. 

WELUSBORO.  PA.— A  contract  baa  been  made  with  the  Wellsboro 
Electric  UsU  Ctavaar  la  lUbt  tba  barai^  tt  WaDibaro  iar  •  Irb 
of  five  yeara,  tritt  not  than  jo  aerlM  eadowtd-are  taiaps  of  a^ 
qh  aad  a*  vaay  SMP  toewdcacHit  street  lamp*  aa  the  Coaodl  may 
diiaci.  Tba  yitot  to  tr*  ptr  J—*  <^  *'<  >u"P  •n<i  **l  pfr  yttr 
(or  each  tocaadnrent  lamp.  The  borough  building,  with  the  ntfftitm 
•t  tbe  fire  aompanie*'  room,  is  to  be  lighted  free  of  charge. 

WOOMSOCKET.  R.  1.— The  Woonsocket  Electric  Machine  &  Power 
CouillllH  to  aaaftructing  a  large  addition  to  it*  power  plant. 

CLINTON,  S.  C. — The  Pietlmoni  Electric  Caafutf,  of  Aadatraon.  baa 
secured  the  contract  for  con«trui:f.ng  :in  rlrcute  Xibt  plant  tat 
Charles  C.   Wilson,   of  Ccl-jrabu.   it  engineer. 

DEADWOOD,  S.  D.  Kd«in  .N.  Het:ilen"n  rr;ire«<:ntini:  Uiica^u  <:i;'t. 
talittf.  propose*  dtT.eli>i:inK  the  ■■:J  Hfiinc  TcJephjtie  (_'>inc:ii'i 's  tyuem. 

CHATTANOOG.\.  TE.VN— The  ChattinocKJ  Electric  Cuoipany  has 
decided  to  expend  sbom  J;},n"0  for  additiooat  m*chinrfT.  Byron  T. 
Burt  as  manager. 

KNOXVILLE,   ThNN,— .\n   ordinance  i«  before   the  CooacU  requir- 
ing all  t«iei»lioTir  and  trirgragk  ooaipHtoa  10  ttooa  tbato 

ground  in  the  rir*t  fire  lunit. 

.M;STIN.  tlx     Wiiliam  Gallatin  Carroll  k  Conpaay  to 
the  city  for  fraochiie  and  light  of  way  for  a  belt  Itae  af 


SALT  Lake  Cmr.  UTAH. — Vsyor  Tbompam  has  ipf»ii>ed  die 
Carlto  htwMte^  t«t  lb*  toMattalion  of  an  elecirie  lyMm 

BFHRAUr,  UTAB.— Tbe  iMMkiiial  electric  Kghlinf  plant  is  coat- 
pleted  ud  CBBMafncfd  opcnrttoa  M^r  07-  Tbo  powar  (toal  to  aitaated 
two  mile*  east  of  the  dtjr;  tbe  ci|BVB*ot  coDibli  of  a  lia4nr  General 

Fleet  I  if  thre«-ph««e  s11*rnating-current  generator,  direct-connected  to  Pel- 
tfin  water  wheel  1  [.eraiing  under  a  head  of  J40  feet.  The  atreet  lighting 
system  cc'DSLstti  uf  arc  lamps  of  1,200  cp  each,  and  ija  incandeaccat  lansp* 

of  rf'  cAi^li,  .Setvice  cHii  be  cl'!a;fied  tucr.ty  hudra  In  the  tliSP.  Tba 
plant  was  destine. 1  liy   I  ranlt  C".   KeUev.  of  Salt  Lake  Oty. 

SfFTOLK.  \'.-\  — Tlir  Nnrfrlk  St  P..i  iMnoulh  Traction  CuiT;r'an>  hi< 
Just  been  granted  a  tranchiie  m  the  town  of  Suffolk.  Vs-,  ina-jring  local 
•Crvice  in  connection  with  the  uttrrurhan  aervicc. 

SPOKANE^  WASH.— The  Pend  dTOreiUe  Development  Company,  of 
SpobaM.  hia  daddid  to  iiuaiiiiitl  a  pawar  ftoal  M  Iba  aaw  tans  af 


at  a  L  Wdtor.  «<  FaD- 


SVIfNYBIM.  WASH.~W.  B. 
na  W  adttd  fbr  tba 
laafc  Tka  ptabibto  eaal  to 
tm,  to 

WI8,p-Tho  OpaMn  Im  to 
aad  lUto  li*mt,  (•  tm  aboal  ta5,aa0b 

PORT  WASHINGTON.  WIS.— W.  C,  Kir^lTcr,  af 
been  selected  by  thia  city  to  prepare  compltM  IMV  plaM  hi 

and  electric  light  plant,  to  cost  about  fySiOOO. 

tllll  I'EWA  FALLS.  W|S,— LtBg  *  McNulty,  of  E«t»  Oaire,  have 
■ectirrj  r)ie  contract  for  constructing  a  concrete  dam  at  Kehl  mill,  for 
tbe  ( {invnliiiated  Milling  Elevator  &  Power  Company,  for  about  ty.ooo. 

Jtll.W.vrKKK.  WIS_  Mayer  Becker  i»  iilaniiii^ir  tc-  li-.ilW  s  miiBitipal 
ligb:  riant  on  a  smaK  scale  oti  Torirf  Ifilijnil.  lie  proposes  to  secure 
power  frmli  she  JtliC*  Js-ar.d  piii^j.ing  station,  which  liKht*  the  ifarbage 
plant. 

ARGYLE,  WIS.— E.  J.  Maumng,  of  Monroe,  haa  been  employed  by 
the  Village  Board  to  take  charge  of  tbe  cOBMnNltom  af  ta  water  vrofka 
and  electric  light  plant.    No  coolraet*  will  be  let;  lha  Vlllace  Boaid 
will  purchase  all  laaterial  to  the  open  market. 
MILWAUKEE.  WIS.^Tbo  ^ew  monicipal  lighting  fwaarttora* 

aa  May  ax  irHb  Irrtoi  B.  Cny  pectidcni.  and  Fred  A.  Ltndeck 
Tba  aatttr  «(  patdmta(  die  and  coostrticting  nnnicipal 


deelrlt  Uchl  pUal  bia  been  referred  to  thia  eoamlidaa.  Tbe  finiaaiii 
dee  nov  baa  t<a.Ma  at  iu  disposal  to  purchase  a  dM  far  dM  ptoatt 

and  will  soon  ask  for  proposal*  for  tbe  same. 

CHILLIWAC  B.  C— A  company  of  local  men  i»  t.eing  formed  for 
tbe  purpoaa  of  constractiBg  aome  70  miles  of  telephone  liiM*  Ihrotlgb 

the  ChiiUMs  Vaiky.  Addrcm,  S.  A.  Cmiritf.  eira  Ciwtoy  «  Mday, 

ChilUwie^  B.  C 

AUABABAD,  INDIA,— Tba  AHtbabwS  Madtdpai  Beard  is  pre- 
pared  to  Bttadata  with  applieaals  for  the  supdr  wilbia  the  limits  of 
the  nunlcipalily.  of  electric  lighting,  fans  and  tramway.  For  ilf?ai!ed 
Information  apply  to  the  Secretary  of  tbe  Munici;aliiy  vH  V.  Ltvett  u 
Chairman,  Allahabad,  India.)  For  copy  of  terros,  apply  to  tl.'  office 
of  EucraicaL  Woau,  114  Liberty  Street,  New  York. 

CHATHAM,  N,  IL~Tlie  CCTincil  haj  <!«ided  to  repair  the  electric 
light  plai't  h!  a  cost  of  $.'0,650  anJ  ha«  asked  Enginecra  Lea  ft  Ctfla 
to  prepare  estimatct  in  accordance   with   the  tpeciftcaliona. 

HAUF.AX.  .\.  S.— The  Caniignay  f-lectnc  Company  has  been  in- 
corporated with  a  capiMI  of  Ijjo.ooo  to  carry  on  a  general  clectrico] 
butioess,  incltiding  the  erection  af  a  powar  plaoL  The  dMctai*  tra: 
R.  V.  Sinclair,  A.  F.  May.  C  T.  Mpffm.  Ottatf^  OM. 

KIMCSTON.  ONT.— L.  W.  SbaaiMM.  CUjr  Chrk,  »ril*a  tbil  fba 
dtiaent  TBiad  May  ji  to  inn*  Ws^aaa  baadi  la  oUvrf  tka  pawcr 
J.  M.  riBipbrtl  to  coitoiar. 

MOUNT  ALBERT,  ONT.— Tlia 
beam  laaoivotated  with  a  capiid  of 
Bi«t  T.  Gnhan,  Township  of  Uabtidn  Onlartoii 
Xoam^  of  Saen;  OnUrio, 

MONTSBAI*  QUE.— The  Montreal  Street  Railway  Company  will  erect 
two  pa«cr  hi  Mil,  one  in  St.  Henry  ward  and  tba  other  in  St  Dtato 
IT  ihopa  to  : 


aad  W.  D. 


XOWnSOMEItY.  ALA.--Tbe 

been  chartered,  with  a  capital  st«-k  of 
others.  The  purpose  of  tbe  ceia-.t-^:iy  i 
State  attd  develop  water  power,  Tbe 
J.  M.  Dewberry  is  pteaident. 

LOS  ANGF.IES.  CAI,— Articles  of 
the  Naleau  Uxlit  &  Power  Company, 
generators   of   J50   kw  capacity.  The 
diftclors  are  John  A.  Plrtle.  Stoia* 
man.  J.  T.  Boyd,  C.  C  CiUiona  lad  I> 


Dtvelopment  Company  hs* 
1 1 00,000  by  J.  IVwberry  and 
5  to  build  electric  railways  in  the 
headquarters  are  in  liirTnit^ghsm. 

incorporation  have  been  filed  for 
It  will  have  duplicate  engine*  aad 
capiul   Blocli  ia  $ioe.ese.  Tte 
Walter  A.  Siaaa,  J.  II,  IMU' 

A. 


Digitized  by  Google 


JVMB  9,  1906. 


ELECTRICAL  WORLD. 


DANBCRY.  CONN  Tlif  l!jiiS.u:y  4  Pirt  ChcMcr  EaiUny  C.m.pjny 
kaa  ttern  cbarKrrd  witli  «  cipiul  Mock  ai  tiao>(M«.  The  direciort  *rc 
J«ha  G.  Parker.  E.  W.  Ba^lMd,  «(  N«w  Hmwb,  Cmw.,  nd  WUlim 
E.  Onwnough,  of  Stm  Yorit, 

MILLSTADT.  ILL.— The  We»t  Side  Telephone  Compiar  bt*  ban 
incorporaMd  with  a  cajutal  aloek  o{  $1,(40.  The  company  prapaau 
to  emny  w  •  gcacral  tth^beae  >wriiiwii  The  imMymton  «•  WUKia 
Krappv'lMO^  ntdMr  ud  &  A.  Modhr. 

ICUKPHYSBOIO,  IIX.— The  Southern  ItUMta  tkamdk  Cbapwr  IM* 
bete  ak«mn4  t»  MM  dectrk  lailwar  tea  Mwipfcyrtowt  Th* 
coMVMigp  hM  »  dvitd  itgck  «l  Itiim  Tkc  4I(«(Iom  u«  Vhtnip  Didttr, 
A.  7.  WMtlwad.  }<lB  L.  CM,  W.  F.  Bi^M  mi  K  K  UtXML, 

EUCHART.  ntD.^na  BUar*  IndqMMeat  TcI«|iImm  Coinpwr  hm 
hmn  ioMrpanMd  witb  a  civial  Kock  of  fi.*s«.  Tb*  iaeacpantan  an 
G.  G.  Taylor  and  otheri. 

INDIANAPOLIS.  IND.— The  lodianapolta  *  OIU*  TmmIm  Cbhvw 
ta»  km  ilwitifrt  trilb  a  capital  atnek  of  $<«iiM«t  t»t  dM  paipaaa  of 
MIdiHt  aa'ilaclTfc  lailwar  ftwa  Blaftoa  to  Dccatnr  aad  thcaec  to  tba 
IndfaafhOUa  Stale  lla«.  a  dictaaee  of  iwenty-four  mites.  Thf  dirfctoTt 
mtm  Buttf  SL  Halts  aad  J.  B.  HoltbouBe.  of  Drcatnr;  J.  K.  luJur,  u( 
Vaa  Wcft.  OUot  &  N.  YoMg.  U  A.  Gfacan  and  J.  Y.  Todd.  «f 
'  Toledo,  OH«k 

-  MAfttOK,  tMD.— TIa  CUktwf  AaMMtk  TOttt^mt  Campmr,  kai 
filed  arlidaa  mt  iMfpafaHaa  with  tta  Secfctarr  of  State  The  amottat 
«C  th*  ripltll  alodt  la  $300,000.  Tho  eooipany  will  at  once  coMtract  and 
opaimla  aa  aalaaMlk  telephone  exehange  in  Marion  with  telephooe  line* 
•Mending  10  the  townn.  ch'us  and  rural  dwtrkta  of  Kotdosbo  and  Mar- 
aball  Countin.  Tb.c  dirccti  rs  are:  O.  L  Bafgih  K.  X.  !k|ai0iu»  C  I» 
Pisber,  Kred  Edward*  and  Jane*  S.  Siaaon. 

RAMONA.  KAN.~The  Ramona  Faraiera'  Mutual  Tahyboiw  CMapany 
tana  been  tncorporalcd  wilk  a  capital  aiock  of  Ij.ooo. 

TOrEKA.  XAN.^-^AitUa*  of  iacorporation  bar*  botn  «cd  by  the 
Tepcha  Ebctrfc  Caatpiii^  whh  a  captol  Modi  «<  faaaiMo.  The  bwof 
pe«»t«i»  tt«  C      MaaBtdl  aad  Mha*. 

MAMOK,  MICB.p''nc  MariMi  Bectric  m»l  A  Fowar  Ctwmf 
feM  ba««  tttcwpMaUd,  «ilh  «  tnltA  9t  lasotMOk 

COK.VKBVS.  MISS^Tha  Ottwakwi  Ufht  tt  TnMm  CtmgMr  hm 
Hm  bcocyaiMd  hr  U  tUn*  6.  T.  Rttfd  and  aihna. 

HATnSSSUBfl,  inSft^Tbe  IbHla*««  Hma  TkkphOM  Conmf 
hw  ban  laaarpaialad  «llb  •  eapliai  tiack  pt  (tsayaooii  The  iaaoiyeraiaM 
•M  S.  A.  Jaociii  8,  S.  Mtw«M,  V.  }.  WIetMt  and  aikan. 

ST.  USnm.  It0i.-9ka  0«Bil«ry  UgMag  COawav  baa  b«M  <iiart«Md 
wMi  a  taptal  audi  «f  tt«ai,«aa.  Tte  liicatpannon  aae  T.  P.  Croala 
afld  QtbariL 

TYKONE;  MOk-^AttldM  tt  beafparaHaM  baiaa  ba«a  Clad  bjr  the 
IVraiia  Lecal  ft  Laas  Wiianec  Tdtpbam  Ompa^r  wHk  a  aaptlsl  «a<k 
9t  9>,aoa.  The  latjaipaiaiuia  ate  B.  F.  Oarbe  and  Mbofi; 

YVKOK,  KO— The  Watt  FMitt  1dc|AaM  CmaiMiar  baa  baw  iMar- 
pQcMad  wUb  a  aapilal  Madi  of  $t.iro.  The  bteaipafaters  aft  A.  C 
rttMHim,  J.  H.  BitM,  a  D.  Gaf«Mr,  W.  C  CUkiple  aad  Lyiaaa  ADaH. 

JSnZBSON  CITY,  110.-^  atrfltela  of  iMataantioa  hai  been 
iMttcd  to  tba  St  K«iil«  ft  FtadMant  Vdligr  SaHiBat  Caapaar.  of  S«. 
Louia,  capiuliaed  at  ls«iaoo.  Tfca  loaetpaiataca  «m:  Buiiac  C.  Sted*. 
Jame*  W.  I>ar«t,  Ban  BtawHt,  Cbartaa  A.  CoaaiaibBB  and  Edward 
SdiDcidctiiaha. 

VSMNEXT.  NEB.— Tb*  FaiaMfil*  llotaal  TakplMaa  OonqaHir  bat  beaa 
iacerponrted  wUb  a  capinl  aiadi  «{  liaiaoo. 
OMAHA,  HVB.— Arlldta  of  lacorporallaB  ba«e  ban  filed  for  a  new 

telephone  company  with  a  capital  of  tj.aoo.ooo.    The  Incorporatora  are 
J.  E.  McPheraon.  F.  W.  Judson.  C.  J.  Greene,  W.  C.  BuUard,  N.  &. 
Updyke.  H.  H.  Baldridic  all  of  Onaba.  aad  C  E.  Wooda.  of  Uocolo. 
WATERTOW^N.  N.  Y.— Arddca  «t  incorporation  ba*e  botn  filed  by 

the  Watertown  Light  &  Power  Company  with  a  capital  atoek  of  ti.noo,- 
ooo.  The  directors  are  J.  T.  I.ynn,  of  Detroit.  Mich.;  J.  D.  McMahon, 
of  Rsmt:  C,  C,  Mid4leton.  G.  S.  McCartin  and  E.  R.  Brown  of  Water- 

tovrn. 

GKOVLK  un.L.  OHIO.~Tba  Country  Hooa  Tckpbone  C<nn»any  baa 
fic»i  ir.cori>i>ritca  with  a  Capital  alpcb  of  fas^aoeb  The  tncacparatofa  an 

J.  M.  Matchinaon  and  othera. 

GEORGETOWN,  OHIO.—The  Brown  County  Independent  Telephone 
Company  hat  61ed  arttclea  of  incofporaiion  with  a  capital  stock  of  $to,eoo. 
The  incorporators  are  r.ouia  NiadUcr  and  others. 

PAINESVILLE.  OHIO.-A  company  ha*  been  foroMd  tor  the  ptiipoM 
of  hultding  an  electric  railway  from  Painecritle  to  Wamik  S.  Stongb- 
ton,  of  Painesrille.  it  at  the  head  of  the  company. 

TORONTO,  OHIO.— The  Retwblic  Telephone  Company,  with  i  capi 
Ul  stock  of  tas.ooo,  ha*  been  incorporated  by  J.  G.  GUgrist,  Richard 
Gilsons.  A.  C.  Jooet,  L.  O.  Smith  and  T.  J.  CampbdL 

CADt^,  OHIO  -The  Fanners'  Telephone  Company,  pt  Cadia.  bae 
hrrn  incorporated  by  A.  M.  McComb^  James  Love,  J.  H.  M«ta»,  S. 
E.  Adaoia  and  Louis  Peck.    Capital  stock  is  $2,000. 

MARIETTA.  OHIO.— The  Mile  Ron  Mutual  Telephone  Company,  of 
this  County,  has  been  formed  by  \V.  F.  W'alkina.  L.  F.  Wen.  JOMO 
Thomas,  John  Swynnc  and  Rogtr  Fiah.    The  capital  alaek  tliMn. 

COLUMBUS.  OHIO.— Articles  of  incorporation  hare  been  81ed  with 
the  Secretary  of  Stale  by  the  Wolverine  Telei>hone  Company  with  a 
ca^tal  atock  of  $4,000.    The  soeorporatora  are  F.  E.  HoSee  aad  othera. 


C1.K\'KI..\ND.  OHia— The  Cleveland.  Brooklyn  &  Elyria  Railway 
baa  been  formed  with  a  capital  atock  of  $100^000  by  B.  E.  Ottaaum 
and  W.  E.  EIBgtl,  of  OcactaBds  L.  J.  Weadedi  and  1.  H.  XnlialeT,  •( 
Toledo,  and  O.  A  Thamn.  of  Elyria, 

MOUNTAIN  PASK,  OKUV-The  Farmers'  Mutual  TllflltlMI  GtM- 
(any  haa  bees  incorporated  with  a  capital  stock  of  ts.ooo.  Tba  -lnM« 
porJiii;*  arr  H-   L    Collir.s  and  others. 

PORTLAND,  ORE.— BhIs  have  been  opened  by  the  Mount  Hood 
Ida  Caapanir  iw  tba  aaaatmclion  of  the  power  plant  on  the  Saadr 
m«er,  and  era  biinf  ladanad  by  the  engineer*.    The  plaat  will  be 
leealad  an  Bull  Bun  Sitik  aad  wiU  cnarata  jo,aaa  bp.    Bldi  nnia 
fi«n  I^MOe  ta  fifiiia,aaiL 

FAnCBAIfCB,  FA— Tba  Micbanca  Ltifct  ft  Vtmtt  Canptny  bM 
bean  Iwerpocated  «Hb  a  eapHal  Hack  of  f)a,aee,  The  kieaipoMtara  era 
IC.  A  IfeConaidi  and  otbcrt. 

SALT  LA...E  CITY,  UTAH.— Aedclia  at  inaarpefdlan  bara  batn 
filed  bf  the  Gaifidd  Cwiatr  Tdaphena  ft  Tdavufc  Canvanjr.  tdtb,  • 
cbpHbI  Mtck  «f  9fS>ooo.  Tit  eaaipanf  wH  imnaliuiil  a  teicphena  bM 
In  GariMd  Coanty,  with  hcadqtMitere  at  nHfuHch.  The  hmorporatofa 
are  &  IL  Slada  od  ethcrtl 

HOBFOLX.  VAw-Tbe  Eaateni  U(bt  Caa^r  ha*  been  incorparated 
wUh  n  nipltd  ateeb  of  $so/kio,  by  W.  H.  Cart,  president;  Joseph  H. 
EapUnai  deafiaddHlS  W.  W.  MUlct,  aecfctity.  and  J.  B.  Ferry,  tiaw 
mrtr. 

PEARISBITRG.  VA.— The  Giles  County  Electric  RaUway  Company 
hat  been  chartered  with  a  capital  slock  of  tas.ooo.  The  ofliccrs  are: 
C  T.  Fain»r,  ptcaidtnl:  Tbonai  J.  Pearson,  vice-president;  M.  P.  Far- 
jiet.  accrctary  and  trcaattrer. 

CLABKSVn-LE.  VA  — The  Eagle  Falls  Light  k  Power  Company  has 
been  Incorporated,  with  a  capital  of  $5,000,000,  to  supply  electricity  in 
the  states  of  VlruMi  afli  North  Carolina-  A  dam  Will  be  cooatmcied 
acroas  Roanekc  liirtr,  near  Taylort  Fbsfy,  Vt  Hamy  4&  ICnfMV. 
of  Bailiraore,  Mil.,  ia  president. 

CHBKEY,  W.\SH. — The  Spokane,  Cheney  &  S.iuihern  Railway  Com- 
pany win  be  tncorporaled  with  a  capital  slock  of  tijoj  "d.  Charle.  P. 
Lun  ^    i*  inlcrcitf'-i. 

SEATTLE.  WASH.— The  Anwrican  Electric  Conpany  ha*  been  in- 
corpnraied  with  a  capitd  ttaci  vt  tStMOi,  Tbn  Inuaipaiiitaii  ata  Giwiia 
A.  Haatisfk  and  othera. 


Industrial  Comp€mhSm 


THE  AMERICAN  CONCRETE  BUTT  COMPANY,  of  Phtladdph!*, 
Fo.,  baa  boMi  abartaiad  wlih  a  aapild  aladk  nf  ia.oooiaae,  ta  Manfactaft 
batt  aWaiibaMinta  to>  tdevapli  and  tdapbane  pdatL 

THE  CLEVELAND  ELECTRIC  FDCTUBES  OOUPANY,  of  Otf- 
lend.  Ohio,  with  a  coital  eiodi  of  »sia,eea,  ha*  batn  iaeefponttd  bv 
B.  a  TMHMlMb  W.  C  Hiae,  B.  W.  Htaa,  B.  A  Ttawrina  and  J.  B. 


lot,  C  K.  HIIX.— 'VIW  Mgiat  ta  note  tba  death  of  Mr.  Charlea  X. 
HW,  gfad  ss>  piiddcnt  of  the  C  K.  Hm  Eleetrie  Company,  and  identified 
with  other  entcriwises.  who  died  in  New  York  City  last  week,  of  append)- 
eitis.  Mr.  Hill  waa  bom  in  Pituburg,  Pa.,  and  wai  a  too  ol  the  late 
George  B.  Hill,  who  before  hia  death  waa  one  of  the  oUejt  aivi  moat  en- 
terprising bosioess  men  of  Pituburg.  .^bout  four  years  a*  a,  wlicr.  George 
B.  Kill  died,  the  son  toek  chars^  of  the  buiincst,  which  he  e«iiduclcd  »«c- 
ceinf  jlly.  lie  :i  'd.iccMr  of  the  Central  Trust  Company,  mcinbe:  of 
TValUj  Ixiiic  of  Ma^jr.fi.  uf  tlit  Uiiqiiesne  Club  and  Aatomobllc  Club,  of 
rifibiitg,  anrl  Nrw  Vork  Athletic  Clnh-  Mr.  Hill'o  WidOW,  WbA  batON 
her  marriiMte  wis  Mi"  McKco»ti,  and  three  children  Survive, 

MR.  WILLIAM  THO.MAS  BOI  CilKLLE,  «ho  died  at  bit  home  in 
Greenwich,  r.jmi,.  on  M»y  i»,  wis  «nc  at  itic  pioneer  telephoDC  men 
of  the  countiy.  He  entered  the  tetvice  of  the  old  Metropdittn  Takphena 
&  Telegraph  Company  of  New  York  Qty  over  u  yeara  afa^  and  l«  tba 
period  tha  foUmmd  aiiuwil  at  data  tanie  tba  derato^Mit  nl  that 
great  tyetea  of  comamaieMloB.  H3a  waa  an  a(d««  part  la  tbia  tmnk- 
able  aiMaiprilK,  ind  the  mmaci  of  *o  mai^  awn  at  the  funerd  tctneal, 
f^ieaentlnff.  aa  tbcr  did.  aueh  wide  inMreat,  icttilied  to  the  high  paddea 
In  which  he  wai  held.  He  waa  born  in  Baltimore,  Md.,  on  Janoary  la, 
1S48.  came  lx>  New  York  in  1869.  and  entered  the  employ  of  Dodd'a  Ex- 
prcK  (now  tiic  Ntw  Y.nrV  Transfer  Compunj').  holding  a  retponsible  poti- 
vov.  with  that  c'jm;.iiiy  tip  to  i88j.  Ill  ihr  ycir  of  1876  he  married 
Mist  Mary  tonis  '.S'l-^i-jIT  uf  New  York,  whn  in>w  !«rvive*  him-  ft  wm 
not  until  1B84  that  Mr.  BoucheDr  enterril  the  service  of  tlie  New  Vgik 
Telerhofif  CntT«pany  <theu  the  Metropolitan  Tclcpbutie  &  Telegraph  Com- 
pany). For  :?  ye-irs  he  nected  with  the  executive  oftoa  aa  COO- 
fideuuitl  kectctuy  4nd  »«iiitant  to  the  presidenL  Hia  diMilnatdltd  dM»" 
acteristica,  unaelfiah  fidelity  and  amiability,  gave  fNOt  valna  to  Mm  wwit, 
and  woo  for  him  there  a  very  large  draia  of  triendf.  Hia  bwiBeia  aon- 
naciient  piaead  Wn  bn  niaiqr  MapendUa  paddana.  la  tdiMien  to  (ba 
poaldon  ha  bdd  witt  tba  New  Yorb  TeleplMHM  Caaipanr.  ba  waa  titaa- 
nrar  of  Iha  Sapiit  Giy  Sabwaj  Company,  a*  well  as  a  director  of  that 
eOHVMf.  Ha  m  alto  a  director  of  the  American  District  Telefriph 
Ctoipeiiy^i  the  Halbnw  Eleetrie  Froteelive  Coinpany,  and  the  Nortlicaitefn 
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Telephone  A  Tclefraph  Computy.  Bis  nnfrflhn  swd  mMr  tmt  Wf^ 
UUty  wM  a  rare  gift.   He  wu  a  ownlwr  tt  the  Km  Yoifc  AllttMle  Cililh 

the  FairfirM  Coiiitty  Golf  Ouh.  the  Indian  Harbor  Yacht  Oub,  u  well 
an  ihe  MiKinic,  Kojral  Arcanum  and  other  fraternal  order*.  Mr.  Eou- 
cbrJic  was  attrr.tiv-c  to  few  *Ju*i?'?,  Howfvyr,  up  to  within  a  few  djyj 
of  bia  dfA!h.  AllbtiLiEfi  unknn-A-n  to  n;Mt  of  his  frienda.  he  kjd  Buf. 
farni  for  over  a  year  from  utceiation  of  the  itomach,  and  while  h«  waa 
kawn  H  bt  .far  fna  well,  hia  death  was  tuddcn  and  unexpected,  the 
MriclM  hdm  CMMdeu  up  to  the  end  and  r«eo«raizia(  thoae  armmd 
U&    The  irUe  iwpatarily  of  the  man  made  '.he  fur.rfAl  neflCMUHr  iMBBb 


EkkicationaL 


UNlVEKalTV  Ol-  MICHIGAN.— The  bnxrd  nf  rrgtfits  h».  awarded  to 
the  Michifan  Stale  Telephone  Co.  contiacM  fur  the  insrilljrirn  of  a  tele- 
phone •7*tem  for  lh«  uDivenity  Imildinca  and  canpaa.   The  propoaltioa  baa 

biM  nadir  niiiiiMiiiMfaii  fgr  anNfH  tmuht  im4  tpidtl  Accni  E.  V.  Chii- 
MH.  tuHhib  hu  iftn  MMidcnMc  iSm*  tbm  kteir  worMoc  out  ib« 
detaiU  with  Managers  Krech  and'  Harbougb.  of  the  local  Il1.lnim,  and 
the  regents.  As  finally  adopted  by  the  legcate  the  plans  call  for  thf  laolri- 
latioa  of  »  coraplrtt  mixM  ttrcnhone  plint.  niili  from  sixty  to  aeventy- 
Sv«  atalK'H!  vr  tcrminali.  lovitrj  m  Ihc  diScrtnt  di^partlneots,  which  will 
be  nin  to  a  switchboard  to  be  locai^d  in  ihc  ii?t;ct  of  Sesrelary  Wade. 
Traak  line  facililic*  art  also  proritJt  l  \u  rhc  li.  v, ut.-.v. n  cxcbinRc.  The 
iaMaUalion  is  to  b«  made  at  once  and  the  new  system  will  be  in  working 
Mte  for  lk«  o»Mlt  ol  adMwl  In  October.  Tho  pn/mifitm  «f  tbc  Miehi- 
•n  tm^aar  1o  Ibc  noivenily  la  ■  *ery  icaeroM  OM  Md  oaeou  proe- 
tieally  the  eatahlishneni  of  a  telephone  course  in  connectioB  wUk  Ibt 
gincering  departmeni.  Every  piece  of  apparatus  that  goes  into  fto  flOl^ 
otnM<ian  ot  the  pUM  it  M  bo  daplkota4  «ad  Ubctod  ud  in  • 

■iMi  CMt,  wbkk  «tl|     prrormed  M  A«  —litiiUj. 


TerjonaL 

MR,  J.  H.  LAWTON.  of  Humboldt,  la.,  has  taken  «nr  the  miUlMMt 
ti  the  doctric  light  syMcm  at  Alquona,  Iowa. 

m.  BIWEST  LEE  CLARK,  of  Waterbury,  Conn.,  baa  .uiri.ird  a  ,.om 
Hm  M  dlMtrkal  engineer  with  the  New  York,  New  Hawn  and  n.nilord 
ntbwd  CMapOBjr.  «jth  hcodquancrs  at  New  II 

lIRt  ISAAC  I»  RICE,  wlw  is  interested  la  a  Uifge  number  of  electncal 
cnterprtai,  ha*  tailed  far  Eargpc.  Sabaurne  boat  lirilmiaian  «n 
•iH  M  to  topinMnt  a*  Ibe  atber  lU^  Hvlriiig  hia  ptcNaao. 

JIR.  L.  J.  SCRUISmCER,  lbi«r  aMUiiacc  «f  ibo  VmaOt,  Harlfoid 
^  ^  Wigme  CMnpmr,  kag  baaa  oppoiaiod  atipoilB  Undent  «c  mNIm 
yowar  (or  ibe  entire  ajroMm  ad  iha  Indboa  Urioa  Tiaedaa  Caavany. 

Ml.  H.  H.  COaiRANE.— Mr.  Hany  H.  Cocbraaa  who  baa  been  an  in> 
ItnKlor  at  Cornell  University  for  tbc  past  three  join,  hM  *M^^  M 
place  at  Ibe  univer»lty  to  accept  one  as  electrical  engiiicer  nilh  iho  BdMb 
Power  Transroissiofi  Company  at  Helena.  Montaoo. 

MR.  E.  H.  DLI.VLAI'.  superiatendeiit  of  ibe  nanidpal  electric  lighllBf 
r!ant.  Columbia  Cily,  Ind.,  h»»  re-ii^r.fd  tn  nrcr^t  a  p^^sitkr.  v.  th  an 
'la  nital  cumpany  in  Itartow,  I  I;.  Mr_  1.  K  Spi;cj.  ihirf  .  l.  cTiciaii 
ot  the  municipal  water  sn4  light  puif,l  &t      i«i*.injitc  ha*  been  inpc-lrd 

10  SUCC«iri    Mr,  TliUi!;.Ji. 

MR.  KRF.DEKICK  C.  K.  SI'E.NCE  has  scvccd  his  connection  with 
Iha  Staler  iHtniacal  Corapaay.  Great  Harrington,  Mass.,  and  is  now 
wilb  (ba  Fort  Wayne  Electric  W«ita  Fort  Wayne,  Ind.  Hia  bcadqoar- 
«ei»  ai«  at  Fart  Wijnw,  aad  be  ia  aetias  ia  iba  evad^  of  a  ipodal 
npicieaiaihc  fee  the  Mla  •(  agcwn^ 

If*.  J.  K  NEWHALL,  hydraalle  cagtam,  114  tibertr  StKct,  New 
Varfc  Otj,  bio  been  ennctd  is  mdse  aa  eaaadiutJon  «ad  report  upmi 
the  water  power  at  McKeever»  Falls  on  the  Roanoke  River,  near  Brook- 
neal,  Va.  The  water  power  will  be  us«l  tor  electric  purposes  and  the 
fnfTfir  may  he  innsmittcd  tu  Lynchburfi.  \'a.,  a  distance  of  thirty  miles. 

MK.  S.  O.  OCHS,  who  wan  formerly  RMOciated  with  the  Stanley  Instru- 
ini-i'.i  r >mt>an<r,  is  nnw  r«-f>'-«'i,ci>tin((  the  Fart  Wuynr  FVtirfi;  Wiirlts  in  ita 

/  iijsl.in.J    r.  rriliry       i ;  Ij    his    hcadquarlLra    at    Br^Iiti.      Hi:    i.  well 

known  to  the  electrical  fraternity  throughout  iIm:  Mcw  England  Staliai 
indadias  New  Vark,  Mt.  Ochs  has  just  suiTered  a  severe  birraitaniit  ia 
Ibo  lOM  of  bit  iltMr.  teko  died  in  Kantaa  City  recently. 

MR.  E.  w.  STEVEMSOM,  akctiical  lailam  aad  oMa  apett  •!  the 
Hatard  Mmufacturiiw  CkiowaBr.  of  Wilbeibarrc.  Fa.,  bat  aailed  for 
England  with  his  family  on  the  "CaUdonia."  He  will  stay  a  couple 
of  months  on  the  other  side,  which  he  has  not  visited  for  several  yrarg. 
Part  of  the  varano^  «,t||  be  spent  with  his  father,  Mr.  E.  A  Sterervon, 
one  of  the  «Ufi  ■  •  II. e  Telegraph  CMitiruction  &  Mainten  ,r.i  r  C  nipany. 
The  rest  ol  it  will  be  taken  up  with  lh«  trip  tad  hospitalities  planned 
bjr  Iha  iMtctatian  o<  Electrical  Eagjaecra  far  id  aellcaflUM  at  ihc  Aiaeri* 
caa  halflBtt  af  Eleetrkal  Enginecn, 

m,  p.  B.  T0t>O.— Advice*  (ran  New  HaTaa,  Caiw.,  say  that  First 
InafFriridtat  Percy  R.  Todd  of  the  Now  Yarfc,  New  Haven  &  Hartford 
■aibood  C^awniT  b  la  becooM  bead  «(  a  twia  aioetric  railway  coterprtae 
in  Canada.  The  project,  it  ia  Mated,  oanlenplaiet  the  coBilnictiM  of  an 
electric  road  several  hvndrcd  nules  h>ne,  paralli^linn  larKcly  Iba  Qigat 
Trunk  Railway  aiul  rracbinf  aevcral  of  the  mi>i.|  import  CariadiW  cillcs. 
Mr.  Todd  last  h'e«end>ce  icteived  leave  of  ahaence  Inline  for  ana  yaar. 


anlB  Harimbtr  «(  tha  pretcnl  your,  wbtn  hit  «aant«llaa  Willi  Iha  Kew 
York,  New  Haven  *  Hartford  R«lraad.  it  la  uadameafi,  iriil  atan. 

MR,  E.  KOERTING.— At  the  celebration  of  the  tcventy-Sftb  ansi. 
veraary  of  the  Koealglich  Prcusslscfac  Techniacbe  Hochtchale  of  Hanover, 

n^ermanr,  cne  of  the  fn«Mt  prominent  institutions  of  its  cla«*.  th<^  hnfM'.t;iry 
d'.Rrcr  vt  dttctor  c£  rn iri neering  was  conferred  on  Mr,  Knitt  Kr<;:-iig, 
tlie  tioictl  Lycapcari  engineer,  of  the  weU^caown  km  of  liebr.  Koeriing, 
A.  G.  Koertingsdorf,  Hanmcr,  for  bit  wiuBlilfc  rrte arches  and  dweav- 
erica  ia  gas  engines,  and  atber  iaDpotttnt  braaehea  o(  engineering.  Or. 
Koerting  lives  at  Pcgli,  Italy.  He  is  interested  in  a  number  of  large 
enterprises  in  the  United  States,  among  them  the  De  La  Vergne  Machine 
Co,,  of  New  York,  aa  welt  aa  tbc  Schatle-Koerting  Company,  of  F1ill» 
delphia,   and  is  at  present  visiting  the  United  States. 

MR.  R.  riTCATRN.  -Mr.  Knhfrt  Fit.-.iiVt!,  rrtWi-tn  ii«»!siitit  .it  Plttt- 
burgh  to  I'rrtident  A.  }.  C'assatt  oi  the  I'cnniyJvanra  Kailroad,  having 
resL^i'.ii  7v  >'-jr:»,  has  gone'  On  the  retired  -t^i  .I'trr  fiity  three  ycttrs  la 
(hr  rtnrloy  cf  the  company.  His  last  day  was  n-ent  rn-fivinir  congratu. 
latiOlu  of  friends,  including  a  letter  from  Andrew  <2arnegic,  his  old  fellow 

tdofn^lMr.    Ha  aniad  iha  tmtlaf  «(  tha  aoiapaay  aa  a  Idnraph 

operator  at  AHooii*.   In  iWj  be  aaeeeedad  Andrew  Caniegte  ai  arvet* 

lotendent  of  the  Pittsburg  divltion.  Later  he  hc-CJifti?  genera]  agent  and 
laaUy  resident  assistant  to  the  president,  lie  » 1.!  devote  his  timo  avw 
to  managing  hit  private  ferlame,  cMiaialed  at  |ao,ooo.iMO.  Ha  awaa 
stock  in  hundreda  ot  caBl  aaatpaalia  airi  Mkar  aaocana  aleag  tha  FtB» 

sylvania  lin^s. 

Sl.irTHKRN'  HI'.M,  .\rPOINT\:i;NTS  Ml.  \V.  n.  Knhfrt!.  min- 
ager  of  the  .'\tianta  iiell  exchan^i;,  hu  been  naoieti  as  assista^lt  ^up^m. 
teiident  of  the  second  district,  retaining  an  interest  in  the  management 
of  the  Atlanta  exchaitge;  L.  J.  Oliver,  manager  of  the  Columbus.  Ga^ 
aacbaagih  hat  bean  apjaiiatad  anpariaHBdeM  •(  tha  airtmb  diaMat,  wtih 
iMadvoirtfTa  at  Charlcaton,  mccceding  Mr.  Therrdl:  R,  L.  Soilb,  MVer. 
intendent  of  the  fifth  district,  with  headquarters  in  Savanltab,  U  aMdC 
special  agent  to  General  Manager  J.  Epps  Brown,  of  Atlanta,  while  Daeid 
I..aird,  of  Richmond,  Va.,  maiisfrrr  of  thr  loc:at  exehnr.ce.  ^.^^coraes  super- 
intendent of  the  lifth  district,  with  hcaJiiujrttr?  ;ip  Savnit.ali  .Mr.  D.  M. 
Thcrrell,  tuperinieodcBt  of  the  seventh  district  of  the  Southern  Befl 
Tdepbaac  Coapany,  bia  been  appoteted  euperioMadaai  a(  the  ateaod  di» 
Irict,  with  bcadqoancrt  al  Alliata,  G*. 

ME.  CABCyr  STEVENS,  for  many  years  elrcirica]  aMilNir  Pf  At 
EdiaOB  ElaRrk  nhndaatiBg  Cempany  of  Brooklyn,  acvered  bia  awiiiWltaa 
with  ttwt  aanvaaf;,  an  Jona  a,  haaiaf  aaatpiad  a  ftipoMlbla  paaHtaa 
wM  StMia  ft  VMmr.  a(  BatMM.  lb.  SMwaa'  ataodaiM  ia  tha  B«wk> 

h-n  Conipaay  batfd  of  bis  decision  with  regret  and  on  Tuesday,  May  af, 
irndered  bin  a  farewell  dinner  al  Ihc  Brooklyn  Club,  General  Manager 
W.  W.  Freeman.  General  Superintrndt-rtt  W'alter  F,  Wells  and  otbera 
expreaaed  thrir  A[i7>rrciation  of  .Mr.  Stt-veits*  character  and  services  and 
voiced  the  unversal  rcfret  al  his  departure.  Mr.  Joaepb  Bedtcr,  Jr» 
iopailiitendmt  of  tha  MMr  duaitiiialt  an  bAaK  «f  Iha  mS  eewadl  af 
(ha  mmpany  and  a*  aane  attfht  taben  of  fbdr  cataem.  pratirilad  Mr. 
Slairtna  with  a  Aamead  pin  and  link  cuff  buttons.  Mr.  Stevcoaf  Snt  wtrh 
ia  M>  INW  fleld  wiil  h«  at  Coliuabas,  Ga..  where  be  will  repratCBt  SMa 
fb  Wrttler  ia  (be  ceatimetiM  and  operatieo  o(  a  lane  llital,  pawar  aad 
raiiraad  plant. 


Trad*  TtibUeaHmu* 

KEUOGG  SWirCBMAKD  t  SVPFLY  COMFANY,  af  Chic«ia»  «L. 
baa  iitutd  a  aan  ttitte  ^ntMrjibady^  Ruic  Baab,"  etntdnlag  a  IM  at  handy 
afcMt  dtu  hi  ibUaM  fatal,  laadwichad  In  aNUi  ihfafaMtiaa  aa  ta  tba 
•eleplMnie  tpparatna  ■aanilElaicd  by  tba  eBBeem. 

THE  .SPRAOUE  ELECTRIC  COMPANY  hii  just  issued  a  new  Inilrae- 
tion  book  as  to  tbc  method  of  insiallinR  the  Grceoiield  fiexibic  atcCi 
conduit  and  armored  condiKtor,  All  the  parik  of  (hi*  itaadard  matlM 
are  shown  in  detail  and  the  instructions  are  carefnUy  flili  and  apaeila 
as  to  the  proper  way  of  installing  the  conduit. 

DODGE  &  D.W,  Drexel  Building,  Philadelphia,  have  just  issued  pam- 
phlet No.  15.  which  dcKribes  and  illui:t)air>,  ibcir  work  as  tmprovemeDI 
engineers  on  a  large  number  of  old  and  new  induxlrial  power  plants,  some 
of  which  arc  of  a  most  Intetestiug  character,  serving  a  larger  field  ihaa 
the  went  "■ndnatiitr  wauld  iavly.  aa  far  anaatpie,  that  a(  die  Lebiih 
Coal  *  Narlftlian  Caapa^. 

AU.I$<:haUIERS  Dn.VELOPM£NTS.— Tha  AllitCbatnicia  Cana- 
ptay.  HUwanhea,  Vni,.  hag  rtprlntad  bom  the  Mtlwaabae  Anriart  a 
description  in  detail  of  (he  development  of  its  different  departments. 
Views  are  given  uf  the  Chicago  works  Nos.  1  and  a,  of  the  West 
Allts  work*,  rhr  Scranton  work».  the  Reliance  «C'rk&  and  south  foundry 
aad  the  cIcL-.ri.:.::   .lepartment  at  Cincinnati. 

EI.F.rTXK  I|.i[sr5  The  Vale  &  Towiie  Mfg.  Company,  9  Murray 
Street,  N*:h  ^..rk.  I  a',  just  issued  an  attractive  ciLllogur  dealing  with 
citcttic  hOi^Ls,  bhi/uld  prove  of  much  interest  to  users  of  lifting 

appaiatna.  By  mran>  of  a  hill  bearing  swivelling  liwk,  the  hoist  may 
taaltO  a  dragginir  lilt  at  an  anKic  of  45  dcftreey,  thux  covering  a  tofgc  flooe 
area.  All  of  the  tensile  Strain*  are  taken  on  wrouebt  metal  only,  and 
the  compressive  strain  on  east  inetal  only.  Turntable  collcclof  rtngs  arc 
usril  in  permit  tin-  hoisi  to  swivel  cuiilinuonsly  in  OWe  difCCtiaB  eritbtal 
IwistioK  up  the  lend<.  A  solenoid  brake  attachment  alloWB  tiM  CDtttlTlkr 
to  be  placed  at  a  distant  iioint  when  .Icsired. 

PEEKLKSs  ELECTRIC  COMPANY.  Warren.  ().,  has  i«ued  a  neat 
circulir  devoted  10  iu  power  moion.   The  bulletin  ia  called  "The  Pigatn 
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Ht.lr,  '  :.  :i  I  11  illu»tr«tf(l  with  the  motDr  L^peratinff  ■  ciiilv  tt  iMing  raa 
chine,  the  nwHOT  b^nf  placrd  vertically  unilcr  the  canity  maker,  entirely 
rut  of  1b«  wfty  of  the  opeT»ti>r.  The  circular  maie«  tome  very  good  pviint* 
tu  the  lain  In  el»«nU»»n«,  ecoromy,  etc  .  in  mlojiting  direct  diive, 
HOT  WATKR  BAC.S  -  The  Standard  Electric  Heater  Co.,  r,f  Ojitk 
Bai1<f!rtic.  St.  l,cuiA,  hM  iajiued  a  neat  little  circular  devoted  to  its  insm- 
i'-^ui  f*  rn  rlcrtric  hot  *atcr  h^g  heater.  T>ie  ordindry  sior>;'er  has 
anocutted  with  It  a  nidttl-plalcd  brfkM  tube  hMtmn  element  wliicb  can  be 
incrted  in  the  bottle  aa4  *kkk  will  ttaaa  ktay  Ike  water  hot 
It  lakes  ^out  JO  per  cent  kw  •nncat  tfem  *  t6cp  Umf. 
ia  AmtaM  «tak  tm  fe«t  •!  Imp  (m4  md  »  fhig  t 
IHP  wdbM.  n*  WMMwiwi  io*talaibi«i  li  t»f  W.  tim  Mt>  k 


fcrtt  the  «ariMi  qodltiw  of  d»  *llu«o« 

arc  made  from  actual  pbotograpb*  practically  widHNtt  iMMUllad  five  an 
excellent  iile*  of  each  »tyle  of  packing  to  which  the  ilnrriitfhrr  natter 
refers.  The  prioting  it  done  in  loro  eolnft,  to  that  tbe  different  tniirttils 
Bacd  in  the  tarnation  of  the  ;iackinK<  cm  readilr  he  diftingui>lu'l  Com- 
|>lete  inatrwtioni  are  given  a*  to  the  (election  aod  u>e  of  padting  for 
varioua  purpotn. 

WARn  T.EONARD  DIUMERS.— New  catalofun  «b.5w5ne  «!1  typ«  of 
^\'ard  I-eniiard  thciitre  dinutiera  have  been  iimetl  hy  the  Ward  l-eonard 
Elcc^lric  C'l  ,  of  Ilronxville.  N.  Y.  Cute  of  botJi  front  aoii  back  of 
board  interlockini;  theatre  dimmers  are  thovrfu  A  complimentary  letter 
received  from  tbe  electrical  engineer  of  tbe  New  Yofk  Hippodrome,  reads 
M  fonoirs:  "Eaciosed  w*  band  yon  oar  order  for  114  dimmrri,  being 
Itm  ««<*tpacat  OMd  in  A*  hwtilliHoB  oi  «nr  New  York  Hippodrome, 
Tkto  order  ve  ai»  pleriiif  wMi  yM  wMwil  Mldar  far 
bcvhiB  wad  yaur  ■gpsratna  eateadtalf  far  Oe  tan  s 
aaaldaai  ihit  H  k  Hm  mam  t^amt  aMaraiw  •(  its  Uad  «■  the 
■a* kat;   Wo  uke  treat  plciaata  in  atyiaK  tkat  we  an  entirety  attiaStd 

•VATTEKV  SPAtXS"  ia  Ika  aMMw  Ma  at  a  i«-p^ 
^  iha  UHaaa  m§.  Ctmtmur.  Onofe,  tt. 

wm\  oott  fcv  su  eacta^eB    The  ni^oel  la 

gone  into  very  rxtcntively  and  fiaurei  are  given  Uiowlng  tbe  eomparative 
coat  of  sparking  an  engine  with  Ediaon  cells,  dry  cells  and  other  classes  of 

batteries.  The  Fdiwjn  sfsrk  em!  dillcu  fr  ini  nwM  t  f  those  on  the  market 
in  beiriK  ^ound  with  >h(.rter  and  heavier  w;rc  and  in  transferring  a  larger 
proportion  i,(  the  hattcry  energy  to  the  gas-engine  cylinder.  It  is  stated 
that  it  is  the  hrnt  f>f  the  spark  that  nrc*  the  rnjiire  and  nnt  the  voltage 
of  the  spark  and  that  the  arc  drawn  out  by  (he  cmtaris  nf  the  hreak-and 
make  aparking  device  is  more  effective  than  the  :liin.  h  sh  vnltttte  ipsrk 
of  tbe  jump  spark  arrangeinent,  besides  which,  it  it  tA\<l,  slirtc  is  a  great 
savitiK  tn  rtie  Ui<in:tliLation  ot  the  apparatus  employed. 

STITKTKVA.NT  F.C(i  N  n  M  I ZKR  S    .Ratletin  No  in  the  Engineer- 

ing  S>  tie>  issued  hy  the  11  1'.  Stiirtevsnt  Co.,  Boston.  Mjst  .  illustrates 
snd  ■ie!icTibes  ,^1'trtr^int  rci -notni ret  in^lallstifsns  tn  the  po*er  hnuses  of 
the  Inreiboro'.tjfl:  H.'ifnd  Transit  Ci^  ,  t)ie  Ne^s■  Orleans  Railm'aya  Co  .  the 
Bossoa  Elevated  Railway  Co,,  tbe  Soatii  Covington  sod  Cincinnati  Street 
RaOwsy  Co.,  and  the  BitiMogHoB  Mnnicipal  Batttb  U(hting  Co.  Tbe 
Inlarltarongh  lBi*>1tatlw  toeliidta  at  ceeoafldatt*  mBelim  for  the  s 6,000 

of  taOtra  mm  lnMallcd.  note  in  the  Haw  Ordaa 
lag  nodar  Ac  MaNslly  Ubb  iiwmiii  «t  sss  10  ifa 
inch.  The  Boston  Elevated  Railway  Co.,  after  drcldtas  to  luaove  three 
of  their  rconomiiets  and  put  in  new  ones  which  thotdd  lodode  features 
deaifned  by  its  own  enginecn,  fevad  diM  tbe  StortceiHt  199a  eoibodicd 
peaciieaUy  ell  of  the  sugRealcd  laprovtawMi.   As  a  naalt  (hcae  eaaaa- 

miaers  were  imtehatied. 

EDlSd.N  I'KINiARY  BATTERIES  are  used  in  immense  quantities, 
*^  fur  the  r-'pcratiMi;  of  railrtfad  sitma^s,  tbe  «?)aflnnip  of  gasolene  en^iiici 
Snd    for    ;ilic<?t    *here    .1    lin-.ite'i    Tiniiinl    of    rleclrical    energy    ia  needed 

constantly  and  unformiy.  Ihe  i>atteries  now  being  supplied  are  an  im. 
ptoveaient  over  the  old  cells,  and  their  msnufaciure  and  design  have  hem 
redoced  to  leicntifie  pcrfcctioa.    We  bstre  before  us  a  pamphlet  eatitiad 


•  Kdison  Primary  Batteries."  pobtisbed  by  the  Edi»on  Manufacturing  Co.. 
nf  (iraofe.  N.  J,  This  paraphlet  descrOics  Ediion'a  improvemer.t  of  the 
L^:an<!e  caustic  r'<'t}<'h  <'''',  which,  as  the  pampUet  shows  by  Quotation 
trofu  Frof.  Carharl.  '  liai  a  cupitcuy  of  work  per  imit  wcighl  greater  tbsn 
any  other  either  primary  or  secondary."  It  is  stated  that  the  energy 
of  tbe  Edisna  cell  applied  through  a  perfect  motor  would  raise  the  cell 
i&.iy  mile*.  The  liatiasnaciit  made  by  EdliaM  cawlMB  is  fenaini  (ha 
copper  oxide  dcpokriicf  tala  dim  briquettes  whkh  rulamii  bolb 

of  liw  Oil  and  Iha  tendency  to  palarba,  at  Iha  mm* 
dw  icaewd  of  the  call  much  mere  aanvenlenb  Tht  attt  of  i 
triaal  energy  from  these  cells  for  some  purposes  would  not  ha 
ail  for  Instance,  a  600  ami»re  hour  renewal  comprising  all  tl 
parts  of  the  cell  costs  only  $2.51.  which  is  less  than  K  cent  per  ampere 
hour.  It  is  stated  that  ibis  cell  gives  rise  to  no  fumes,  that  the  liquid 
dr.e^  n^t  rrrrnde  tK.iehinery,  th."*t  t^r^re  i«  no  ereefititc  of  ssU  and  that 
the  cells  r'o  inr^  frrejc  m  <:rd.iriai>  c-'il'l  wcathfr.  The  tiamjihlct  shows 
and  dcMribr*  a!>o  rlic  KJivm  sji.irk  cod  and  Rives  u  variety  of  useful 
data  and  infornmtP'n  u  tr»  carr  and  handlinj;  (if  hittirien.  As  a  wbolc, 
the  pobUcation  is  an  admirable  piece  of  work,  well  calculated  for  its 


CHA.VGE  OF  .ADDRESS.— The  Manufacturers  Agents'  Associatioa  it 
Los  Angeles.  Cal.,  has  taketi  l.trgcr  quarters  and  its  new  address  Is  461 
raciAc  Electric  Building. 

H.    M     BYIXESBY   &    ((LMl'ANV,    the  ei^gineera 
etr.,    announce    the    remcval    <\i    their    general    tiiftce-%  in 
American  Trust  Building,  Clark  and  Monroe  Streeta. 

HOPPES  MANUFACTURING  COMPANY,  of  Spriogfield.  O., 
of  steam  feed  and  exhaust  parificTs,  has  established  a  branch  of  its  bosi- 
eess  at  40  Dearborn  Street.  Chicago,  in  charge  of  Fishurck  k  Scudder. 

MOTOR  GEXrRATOR  FOR  WIRELESS  THLEGR APH.— The  New 
York  Nas)  ^'sid.  lUf<>kl>n,  N.  Y,.  has  recently  crJtred  (rora  the  Crockei- 
Wheeler  Company,  of  Ampere,  N.  J.,  a  fflolor.scneratof  to  he  used  la 
cxmneclion  with  hs  wireless  tetegraphic  equipatat. 

EMrt-TO  LATTES  FRIAS  h  CO.,  704  Casitii  Correo,  F-jem»s  Ayrcs, 
South  America,  announce  their  readiness  to  conduct  a  commission  and 
consignment  buainesa.  The  firm  is  duly  registered  tvith  the  Tribunal  of 
Commerce  and  consists  of  Mr.  Friaa  and  Mr,  Salvador  A.  Ptatta. 

CHANGE  OF  ADDRESS.— Tbe  new  address  af  the  India  Rubber  ft 
Gutta  Percfaa  Insulating  Company,  makers  of  the  famoua  Habirshaw  eliai 
..n!  rnh:i-«  is  the  Posta!  Telefraph  Building,  »5J  Broadway,  New  Yaik 
(  uy.  Mr  J.  n.  OUon  rr[ioTis  very  large  Orders,  Tka  DOBtrSCl  on  Iha 
huge  new  Uail  of  Records  has  just  been  completed. 

THE  JOIINSPRATT  COMPANY,  of  Hartford.  Conn.,  manufacturer 
of  elfe»ri«  insulation  and  supplies,  contemplates  extensive  additions  to 
i-s  r  .in<'  The  plans  call  for  a  tbrce.story  manufacturing  building,  48x1)2 
feel,  a  f.icioty  b'-illdinr.  4^95  feat,  four  Norics  hinb,  end  s  ont^stoiy 
addiiir.  .hxti  fr.i.    cne  nf  tka  piaatnl  boil  dings  will  be  cariltd  tip 

two  adU:tior..iI  .!■tu::'.^. 

THE  BUCKEYE  tl.Ki  TRIC  COMPANY,  of  Cleveland,  has  recently  * 
established  a  dcpartmtut  im  ulumiitailn^  cjkt^iuccring,  and  is  now  pre. 
pared  to  furnish  plans  for  lighting  factories,  shops.  oSices,  hotels,  apart- 
ment houses,  dwellings,  etc  The  company  will  be  glad  to  funiisb  ad- 
vice apaa  lids  subject  on  receipt  «f  plsoe  «r  dnwiaac  sbowin*  the  con- 
•troclion  and  arrsnacmeal  of  the  hmMnv  to  ha  iUnmiaalid. 

THE  STROM  BERC-CARLSON  TELCPBONE  MFG.  COMPAMY, 
Rochester.  N.  \.,  has  closed  eoatracts  for  ssrildibasrd*  for  the  follawiiiB 
plaeca:  Easier.  Neb.:  FatlMwalh,  N.  H.;  Bedfmd,  lad.;  Battfords  Can&i 
■odhcilar.  M.  Y.  Alaa  a  j,Bao4iaa  andtlple  heard  far  *a  FCi^i^s 
Tdaphoaa  Campaagr,  Maifaataw,  W.  Va^  and  ana  far 
'Kelaphene  Cau.  Marictla,  Ohia> 
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VHITBD  STATES  PATENTS  ISSUED  MAY  s*.  i««d. 

tCbadoctcd  by  R.isenJiamn  &  Stockbridsie.  Pat.  Attn  ,  114  Nassau  Sl,  N,  Y.1 
ias^t.  FURN.Al  K    i  iiK     IIURNIM.     lOMMINirTED  MATERIAI,! 

Uosea  K.  Kiiehel.  p[i;"it4e)jvh!?i,  ]';t.  -An-  hN-J  1  lie.  to.  19^4. 

•tl,«ii.  TROLLEY   1-OR   KT.K'  TKIC   R.MLWA^  S.   Kd'..ard   F  Ctcevy. 
Chicago.  Ill-    .'\i'p.  tiled  July  11,  1900.     Ibe  patentee  makes  use  of 

uiid  ciectiic  lods  01  wttcs  MMtcbid  dvanghaM  ibe 


^:<^du:■.  .ind  hat  carrjagca  idth  tallaa  tn  caata 

of  the  usual  shoe. 


,  Iha  Imaih  of  tha 
(barwS  ig 


in  phNa 


•aiAf.  MAGNETIC  SEPARATOR:  Myron  Diam.  ^Milwaukee,  Wb. 
App.  Cied  Sept  ■$,  i»u4.  The  pulvcrixcd  ON  la  dauvered  upon  tta 
apex  of  a  rotating  cone  and  falls  thetefran  Over  a  teries  of  jtcpa 


or  terraces  exposed  to  a  magnetic  iieid.    Tbe  rotary 
of  the  magnetic  particles  is  greater  than  dnt  of  the 
particles,  so  that  separation  is  effected. 
t»t,ti3.  STORAGE  BATTERY    FILLING    APPARATUS;    Thoowa  A. 

Ediaon,  Llewellyn  Park,  N.  J.     App.  filed  Nov.  a,  1904- 
l«l,6ia.  GAS-SEPARATOR  FOR  STORAGE  BATTERIES;  Thoana  A. 

Eoiaon,  Llewellyn  Park,  N.  J.     App.  filed  Nov.  a,  1904- 
laisfas.  PROCESS  OP  TKSAniiC  ALKALINE  STOBAQE  BATTBX. 


lESt  Thamas  A.'Bdiian,  LlawtUbm  Paric  N.  J.   App.  died  Nor.  s. 

■ai,6a6.  PROCESS  OF  .MAKING  METALLIC   FILMS  0»  FLAKES; 

Thomas  A.  Edison,  Llewellyn  Park,  N.  ).  App,  6led  Mar.  $0,  190}. 
8ji,6j8.  PKOCES^^  FOR  M.\KING  CONni'CTING  FILMS;  Thomai  A. 

Editor.,  I.le.iellyti  Park,  N.  J.  tiled  May  si,  i»03. 

dai.6j9.  FIREMAN'S  &ICNAUNG  SYSTEM:  Alan  J.  Hart,  Montreal. 
Canada.   App.  fllid  Me.  ta,  ipot*  Tte  dUtiaii 
have  springs  or  aaMastata  ipcMan  ithlch  am 


sections  of  tbe 

automatically  engi  

coopled. ^^^fliii  way 


App. 


with  one  aaoihar  . 
,1  '.i^n.il  ciltnit  it 
lirefflai.. 

ltl|l*Si*  RADIUM  SURFACE;  Hugo  Ucbcr,  Nca  York. 
Bed  July  30,  1404. 

■sMji.  AUTOMATIC  CONTROLLER  FOR  MOTOR  COMPRESSORS. 
Waller  J.  Richards,  Milwaukee.  Wli.  Apo.  filed  Mar.  9.  1^04.  Pro- 
vides a  constantly  opposed  shunt  magnet,  operating  a  main  switch 
f.  r  J  m..r  II  .-omprcs<or,  s.irh  !hunt  magnet  being  directedly  operated 
bv  a  [inin^rv  awiioii.  l  uiiher  provides  means  for  inserting  an  CT- 
ternal  higher  resiiunce  in  aeries  with  the  shunt  magnet  when  UN 
main  ewitcb  ia  ckMcd. 
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«ii,<7«  SYSTEM  OF  FUHD  KESSUItE  CONTKOL;  Wilwr  , 

ia«MlM«.  Wit.  Aw.  Sled  Mw.  ti.  1904-  1  caML__ 

'Mg.CMCtrle  motor  and  •  mifiiclic  clinch   intcrmtdltlc  We 

«nd  the  air  pump.    The-  opeftiion  of  the  maunnic 
dent  on  the  air  prcnturc  in  ihr  irsrT\oiT. 
ttt^T-  EUrTRIC   CURKKNT   CONTROI.I.F.R ;  r.yn.lc 

wmaktf.  Wis-  Afip.  hlrd  June  g.  1904.  Ua*  a  pluralily 
filled  With  granular  carbon  on  carbon  wafem  and  pluniEt-rs 
amnged  to  comprea»  the  carbon  »o  at  to  vary  the  reataunce  thercuf. 
Ifeao*  arc  provided  br  whicb  the  operatinc  handk  movct  with  *  nni- 
lofia  presaurc  at  all  the  di^Terent  atagea  at  compreaiiian  of  the  cvhoti. 
Sjl,7i».  TRCILLKY;  Minaa  II.  Kaahian.  AoicabttCT.  Maaa.  App.  Aled 
Sept,  26.  1904.  In  order  tu  avoid  the  cxpenae  «f  frequentlr  renew- 
mg  tnillcy  wbcrla  the  p«lente«  provide*  a  atrucntre  in  which  ffae 
tread  u  naevabW  and  in  which  the  ajtle  i(  joomalled  in  apecial 


ast.OM.  APPARATUS  FOR  THE  RECUI^ATION  OF  ELECTRIC  SYS- 
TEMS; George  A.  Wella.  Jr..  New  York,  K.  Y.  App.  filed  Km. 
lo,  1903.    Emjplofa  a  dynimo  electric  aiaciiiae  whb  a  b(a*7 

in  oonbinKion  with  a  booater  to  Uicreaw  111  MnaitiveiMM,  1  

peiualinc  machine  ia  deaifned  to  ran  a*  a  motor,  bat  wtmt  4t  Hgfir 
of  electric  power  dnBinrabes.  the  fly  wheel  caaies  It  to  tet  ■  • 
generator  to  deltrcr  additional  current. 
«ji.oi«.  AUTOMATIC  ELECTRIC  SIG.NALING  DE\  ICE  FOR  RAIt 
WAV   SWITCH   SVSTEMS;   David   C.   Wolfe.   Lyona.  Kan.  An 
filed  Aug.        jg'-'s.     ,\  *iiecial  trolley  is  laid  adjacent  the 
rail   and   ar    .irTr.   ■tt-pt-'n iir-R    from   the   locomotive   cab  makes 
therewith  and  complrtea  a  lignal  circuit  in  the  engine. 
«ji  »i6.  RAILWAY  SIGNALING  SYSTEM:  Aiel  .\ine»,  Jr.,  Cleveland, 
O.,  and  J»hn  S.  HotMOB.  Edcawood  Park,  Pa.    App.  iiled  Feb.  14. 
ifoi.    Detail*  of  drealM  for  ao  evfdi^  rsUraad  ngual 


tlliMl.  TELEGRAFBV;  MIchiel  I.  Pupin.  New  York.  N    V  App. 

fild  Jan.  aS.  ttgs. 
tna^t-  INSULATOR:  .\uKU!ito  Richard.  Mllnn.  Italy.  Ale  h!<:  1  %Ur. 
17,  1^4'  The  insulator  hai  a  metallic  poat  which  i*  aurroundcd  by 
a  cylindrical  r^rcclam  hlofk  and  wUch  ■§!««•  *M  •  firm  illMOn  HT 
the  insulator  |iioprr.  The  maaduor  M  minmlMS  bvm  tkt  biMi  by  s 
waalier  to  prevent  breakage. 
8*1.747.  CONTROLLING  APPARATUS;  Waller  }.  Richard*.  MilwaokM. 

.Vpp.  fil«d  July  a.  ipoj.    In  order  to  lake  the  load  off  «f  M 
mani  when  ll  is  6m  alarlinf  ofi,  the  paMnt**  p(» 
itam  h  ihc  iiiiayawioit.gyiliiiar  wtMi  w«  mmM 
Ml  tt*  moMr  amMa  at  Ita  proper  waridaf  ■peeC 
UtMM-  PORTABLF.  TF.LEPHONE:  Will  A.  Shimer.  Rochester.  .V  Y. 

App.  filed  Oct.  J,  190s 
tai,7fi7.  RAILWAY   SIGNAMNG   SY^TKM;   Loula  H.   Thiill.-n  F.dfc- 
wood  Park,   I'i.     .\p|i    Mint   Litv   I -■    jijrt^.  The  motora  fAr  tMirUtng 
the  »i(rn.i[<  .ire-  Mf.rr.nr.l         ^   iliirc  wir«-  polyphase  ayatem  th<-  circuit* 
oi  which  are  cl.i«ed  liy  relays  operated  ojf  abort  eircuJitiic  the  track 


flwi—  track  rail*  «iMi(latd  la  Mint  mmnt  d 
nd  patat lacd  relay*  la  flva  tta  avtflip  Nalatai 


air 


8ai.«3e.  INSUL.\TING  APPLIANCE;  WHUam  A.  _  . 
N.  Y.    .\pp.  filed  Apr.  j,  190$.    A  form  of  ootid 
wiring  deaigned  to  give  efficient.  Inaiilation. 
tit,9Jy  RAILROAll    SIGNAL:    Walter    (.  .     H-jrt.  n.     Filrhhiirg,  MavV 
App.  liled  .'^rpt  \  h'jx  adjacent  track  rails  ha^i  a  am- 

line  of  torpeduea  and  an  electro-magnetic  feeder  impcta  the  torpcdoc* 
Isi  the  path  of  a  plunger  dipiiwrd  hgr  liw  ttaia  wacaaircr  daifwd. 

•*!.»;<.  CURRENT  REGULATORS  WOlfaa  K.  GMomt.  Bdhtok  V.  Y. 

Alpii  Ikd  N«v.  i»,  laea. 
•aiMa.  AHTtSfVTIC  TELEFHONE-MOCTIiriECE  ATTACHltEMT; 

George  W.  Ilmitt,  San  Franciieo,  Cal-   .\pp.  filed  Mar.  al,  t«a}. 


flj|,5l»t 
Pa 


TFLEPHONE  SWITCH:  Addingloo  L.  Brinckle.   rhil.ile!r  iv 
App.  filed  Dee.  ij,  i«04. 
Sii.ooj.  RKI.AY  DEVICE;  joha  P.  Dovnia,  Cleveland.  O.  App,  filed  May 
I.  iqoj.    A  telephone  relay  tuiTiat  a  ffcclv  maviHc  aiiaariwa 
inji  a  roller  for  diapladng  the  coalaci  making  aprinta  of  taa  imwr, 
which  lie  parallel  with  the  cor*  for  ihia  purpoae. 

gji.oid.  RAILWAY  SIGNALING  SYSTEM: 
Jacob  B.  StraUe.  New  York.  N.  Y.  App. 
filed  July  IJ.  1004-  Employ*  haHerle*  foe 
the  motor  ■Ignal  which  are  of  high  cjn,L 
and  ha*  me*ft*  for  oppoaing  a  ooanlcr  uU. 
to  such  batlrriea  for  the  encrgisaliaa  af  tM 
track  rails,  whereby  the  latter  ar*  MaMM 
at  a  low  potential  difference. 
811..1J6.  ELECTRTCAI  CWITCH:  Far!  C.  Bi 
con.  Indianaifli*.  Ind  filed  Dec. 

1004.  Mechanical  dclmU  of  a  awitch  fue 
directina  the  currmt  from  one  net  of  lampl 
into  another  automatically  at  fierirvdic  inter- 
vals. It  i»  operated  by  the  expansion  of  a 
toggle  or  link  connecti^in  under  the  infiueiKe 
of  the  current. 

AUTOMATIC  INSULATORS:  Gaetia 
Cbrell,  New  York,  N.  Y.    App.  filed  Dec. 
ai,  if04.    The  line  wire*  are  sirctchcd  be 
twaea  tpecialhr  coaatnactcd  inaulaiors  htitap 
iprlnp  preaaea  phiacer*  whidh  are  aiinilllF 
'  Btd  apart  by  ih«  wires.    In  caM  Ibt 
>r*ak*  dw  piuager*  sppcaajrh  aaa  *»■ 
aad  aaipliti  m  aair.faMi  for  taa  aB^ 


fij  1 . 74D. — I  naulator. 


8*1,899. —Railway  Signal  Qparatiog  Mechaniima 
at  a  diiaet  tumut  differ- 


•ji^.— Relay  Deeias, 


rails.     The  latter 
ence  of  polentiaL 

8...,«8  CONTROLLER   REGULATOR;  I«epl,  V.  E.   Titus.  Keokuk. 
Iowa.    App.  filed  Apr,  11    1904.   A  device  for  ua*  with  that  style  al 

i  'I?^  Ifca  wire,  a  ■ngnctie  doice  per 

mi  «  rapid  motto,,  of  the  controller  arm.  ao  ibai^e  mom,,  may  be 
quickly  pat  in  parallel  to  exert  a  maanetic  braking  effect. 
«ll,8oo.  U)CK.OL  t   liK\  n  F.  !  0R  TKLKl'HONES:  Kuben  C.  M.  HaM- 
•     '"«»  'fi  Thorston  Malheny,  .\thcnv  < ).     .\np.  Ijled  Apt.  a,  loo*. 
•sMot.  ELECTRIC   RAILROAD    SIGNAIJNG  "^DEVICEr  itenr^  A. 
Hoeaebca.  Omaha,  Neb.    App.  filed  May  j,  1905.    A  form  of  tappet 

adjacent  10  the  track  raila  which  trananit*  a  *r — '  ^  

by  the  car  mheela.    "        "  - .  -  . 


current  nmerator  by 
not  in  the  other. 


alri  Ami^  ig^fi?*-?-.*'!'?'  ZtZ.  £2I!S*i     •»».I<7.  BO)  WIMtMER  OR  COOLER;  < 


'VT^PSiS^  JEO>  TELEPHONE  EX- 
KellaR.  CUniai.  In.   App.  •M  Nov.  30,  ttt^s. 


UiJIcT.  Mt  I.TIPLE  SWIl 

CII  \NGFS;  Milo  C.  Kell 
$tl.»io.  SKLKCT  RINGING  AND  LOCKING  DEVICE;  Oiri,  H.'  New 

man.  I'ckm.  Ill  filed  Apr,  3,  1905. 

8ji.!,o  MKTAI  IA  KtUCAL  FURNACE;  laalab  L,  Roberta.  .New  York. 

.> .    J  hied   May  ji,  1904. 

hi  i  I  THICAL  1HSCH.\RGE  AFTARATUSt  J*Mmt»  E.  8csl«r, 
Lo»  Angriea,  Cal.  Aiip.  filed  Jaa,  a|.  I9«J. 
•tiAtS.  RAILWAY  .SIGNAL;  Wflliam  A.  D.  Short,  I.«-xington.  Ky.  App. 
a  ed  bepu  14,  1905.  Mechanical  delaila  of  a  u-maphore  uitnal  em- 
ploying an  oil  lamp,  and  a  •hatter  with  a  »nitll  magnet  operated 
wtndlaaa  for  raiaing  the  aame. 

SJ1J17,  DYNAMO-ELECTRIC   APPARATUS;    William   Stanley,  Great 

Barrington,  Maaa.    App.  filed  May  aj,  19a}. 
•aij;7,  MUFFLER  FOR  TELKrilONK  TRANSICITTBRS1  C*a*ia  A. 

Lmc  Hartford,  Conn.    App.  filed  Mar.  i,  igaa. 

•atM.  aNTRAL-ENERGV  TELEPHONE  SYSTEM:  WiUiMI  A.  Tar> 
far.  Chicago,  III.    App.  KM  Feb.  4,  1901. 


••1,084.  ELECTRIC  CIRCUIT  BREAKER;  Gaocfc  C.  ... 
burg.  W.  Va.    App.  filed  Mar.  30.  laag.  A.aHpMtia 
ginMt  >iaah«t  having  a  balance  lever  waieb  is  lUipiiiad  1 
earrcnl  ia  a  ia(efl«ia7  The  ditplacement  chaca  a  local  ore 

a  itiagnet  which  open*  the  switch. 
glJ.'jin.  LnXl.VG   -M.VGNKT;   Charles  K,   F.  Ahlm,  [[r.tlanj. 
fuP'l  .Vuir.   j^.   1005.     A   form  of  lifting  magnet  having 
r.<:t:i-iiii.:    annu:.ir    iiri>.ives   in   whicfc  aijgart  *i*a  CaUf 

-k:,.c!,   .ire  cunnectcd  so  as  tO  praBWa  thtCC  potCS  ht 
rings  adjacent  10  the  coils. 
Sn.iop.  ELECTROLYTIC  CELL:  George  A.  Gabriel.  New  York,  N.  Y. 

App.  filed  Feb,  a6,  1906- 
•*a,i<7.  BQ>  WIMtMER  OR  COOLER;  Charlaa  C  VaudiB.  Saa  Fna* 
•  Uti  Juiw  If.  ipai,    A  baU-ahapaTi  .. 

[amp  receptacle  to  recehre  an  ordinary  In 
l*m|>.  or  a  small  fan  motor  for  warming  or  cooling  purpoae*.  rt- 
at>ectively. 

gaa.168.  CHANNEL  TIN;  Eugene  W.  Vogel,  Chicago.  III.  Apik  filoi 
July  27,  190c.  A  dctdaa  ifr  caancctiag  aaada.  to  rafla  caaspwag  • 
copper  pin  of  crcacent^feapad  iic>le»  wBcb  ii  OlfaM  tltaagli  tha  HU 

around  the  bond. 

■aj,i7t.  PROCtSS  OF  LOi  ATlNC   AND!  EXTRACTING  URALS 
BENEATH  THE  EARTH'S  SURFACSt  UMB  R.  WataattTCMm 
CaL     App.  filed  Sept.  j,  190$. 
.IN.  RELAY  DEVICE;  Joha  P.  Dowaa.  . 
Oct.  id,  igM..  A  MlMboM  ralair  tatriag 

ptaMcHM  Asli  ar  raitiit,  aad  a  ilMHib  ac  ,  . 

gaU  tlMU  aad  adiptsd  ta  iiriiri  tha  mm  raaatiMjr  la 
'  tha  part*  of  the  relay, 
■ai^ail.  IN.efl.ATOR:  Fred  M    T  ocke,  Victor.  N    V     App    filed  June 
ajb    I<lo-'.     In   order   t.i   fiiH',  idc   an   increase  I   arcing   ilist.ince   for  aa 
laMtlator,    the   patentee    [-ri^viries   the    usual    s.id-ilr  a  petticoat 

orted  at  the  apex  at   a  very  larije  vilreoux  conical  block. 


■at, 


RAILWAY  SIGNAL  orF.R.\TING  MECHANISM;  Loui.  H. 
Ileal,  F>liie»o.:.d  I'ark.  I'a.  .\i>p.  filed  Mae.  aa.  1906.  .\n  elec- 
trically operated  temaphore  having  a  power  solenoid  or  magnet  and 
an  armature  i»hu-h  moves  anainst  pnetiinatic  InirTers  at  the  rcs|>cctivc 
limits  of  its  throw. 

Todd.  Mcri. 
.  .  U  ar  nliadcr 
fibroin  nalsrid  tata- 


•ai«aa.  STATIC  INDUCTION  GENKKATOK:  Henry 
daa.  Conn.  A|ip.  filed  Feb.  iB,  190,1).  A  generating 
for  iadacliMi  machioea  composed  of  a  botjy  of  fibn 
laiad  with  anlpbar  by  imaieraion  in  a  meucd  bath. 


■aa^aai.  AUTO.M ATIC  C<intK<iLLKK  for  I'KESSI'RE  SYSTF.MS; 
Walter  J.  Richards,  Milwaukee,  Wis  App.  hied  Apr.  6,  l9o<.  la 
order  to  secure  the  starting  of  the  apparatus  hy  the  presaurc  in  the 
air  reservoir,  the  patentee  provides  a  solenoid  having  a  pair  of  coil* 
respectively  in  ahuat  aad  acric*  with  the  nuHor.  and  which  are  spe- 
cially connected  in  ettutt  with  lha  prcssatc  gangc. 
ia.490.  CONTROLLING  MEANS  FOR  ELECTRIC  aRCDITS:  Jnta* 
K.  Liia.  Sl  Loais,  Mo,  Appw  Alad  Apr.  8,  igad.  Oanila  af  •  MW 
aatbeh  tavlng  a  eyitodrieal  ca*li«  wMi  a  MlMa  gmlifrtM  hm  >• 


appar  lie*  and  hsvli 
aiairtiBtnt  w  the  ~ 


swildi  hiadca 


rris^sspaf 
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TERMS  09  SQBSdtlPTION 

United  Stairt,  Cuuda,  Cnb*        M(dM...«  ...V«r  Tax 

Foreign  Couniri«»,  willlin  tlx  TmSXSibm  l.lWl.. 

Germiny  ..•••......•.............,♦,,,..,,......,.......1 

Fr  lact  ,,,,   ai 

8fa»le  cem  ejaj. 

Remittances  for  forrign  tu(j«eilt>UuMl  m»r  b*  made  Umofb  our  Ettra|ieu 

offiec.  Hi:<3-jf«t«  for  chioget  of  addna  thoutd  be  miHc  one  week  ia 
•druce.  ip»ing  aU  at  well  u  new  uUirrts.  No  copies  ire  kept  on  aale 
beraad  fifteen  monthi  frem  dale  of  Unie,  except  is  bound  volimca. 


Copjrrirbt.  190S,  hj  MeG«AW  FuiLMniae  Co. 


Eateje<l  u  Mcsaditoi  luttR'  at  tbt  port  o«ce  .t  New  York  N. 
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The  Atlamtk  Ctrv  Mnxiwo. 

The  recent  convention  of  the  National  Electcie  Ligtlt  Ajso- 
dttioa  at  Atlantic  Ci^  can  only  be  described  as  an  unqiMli6e4 
RKcesi.  The  sttendance  was  large,  approximating  1,500  per* 
sons;  the  exhibition  nas  admirable,  and  the  papers  were  nttmer- 
ons  and  varied.  The  diacuuiooa  were  cenerally  practical  and 
titeful,  lad  wonM  donhdeas  have  been  even  fuller  if  lets  ti«e 

cuuld  hnve  bfcn  roiKiimcd  liy  the  auth.-ir?  of  the  papers,  in  read- 
ing them  or  in  presenting  abitram.  But  this  is  always  more  or 
lesa  of  a  dillicalty  at  snch  meetinss.  Paiticnlarlr  notewordigr 
wa<  the  zest  with  which  the  mcnihors  .'ittciidrd  the  sessions, 
neglecting  the  countless  distractions  of  the  famous  boardwalk. 
In  this  Tcspeet  the  neetiiit  was  an  acrceaUe  (fitappooitnMut  to 
many  who  had  feared  that  the  regular  work  might  suffer  from 
the  competition  of  the  rolliDg  chair,  the  auction  room  and  the 
•hodtinr  talleiy.  As  a  matl«r  of  bet,  an  exceiient  iwogvmuM 
of  busincs!;  was  carried  through  with  a  steadinrs^  and  an  Ml* 
thusiasm  unsurpassed  at  any  other  meeting  of  the  body. 

In  the  new  pre'iflcni.  Mr  .^rth-jr  Williams,  the  .tssociation 
has  a  uia.n  who  has  spent  his  whole  life  in  the  development  of 
the  electric  lighting  art,  and  who  even  raoK  than  oUmis  Inc 
gradually  shifted  his  thought  and  occupation  from  the  tech- 
nical side  to  the  cottimercial.  lie  thus  typtAcs  felicitously  at 
this  juncture  the  newer  attitude  of  the  association  in  •tadl'iBC 
buiiDesa  problems  and  in  exploiting  business-getting  methods. 
It  is  akmg  tfieie  lines  increasingly  that  the  association  must 
find  its  mission  and  career,  not  overlooking  engineering  ques- 
tions but  giviOf  at  least  equal  prominence  in  its  transactions 
to  those  that  relate  to  the  consumption  end  of  the  circuit  and 
to  the  needs  of  the  consumer.  Mr.  Williams,  in  this  regai^t  It 
Bnusnal^r  well  cfuiiiped  10  lead  the  association  forces,  for  some 
of  Ms  tat  waifc  has  been  doBe.bi  eonneelion  with  the  treatment 
of  ctirrent-sdling  questions;  Ifa  nlttions  of  public  service  cor- 
porations to  the  feople^  the  pnsi  and  the  l(«iBlator,  and  the 
hnninv  tople  of  ntanidpal  ewnefshtp. 


Physioiocicai.  Factors  in  IixoMiHATioif  and  Fmoto. 
Kvnty. 

The  paper  on  this  subject  read  last  week  before  the  Illutnhiat- 
■ng  Engineering  Sodeiy,  hy  Dr.  Louis  Bell,  an  abstract  of  which 
appears  elsewhere,  contains  some  important  considerations  from 
the  engineering  standpoint  baaed  On  physiological  data.  We  are 
all  hanpefcd  ia  tlie  exact  measurement  of  Ught  and  illtmiina- 
tion  by  the  Act  that  light  is  a  purely  physiological  stimulus  and 
the  eye  has  always  to  be  the  measuring  instrument  of  what  the 
eye  discerns.  As  regards  onr  other  seoaatiooa  of  warmth,  touch, 
auditun  and  smdl.  die  first  two  r^  to  quaotilks  that  can 
be  measured  by  independent  apparatus  with  great  precision. 
Sound  can  also  now  be  measnred  precisely,  although  it  lau  onlj 
rcecnHy  cmeifed  from  the  same  condition  as  the  eye  In  regard 
(o  measurements.  Stucll  remains  like  liRht  to  the  eye,  immeasur- 
able by  any  mechanism  independent  of  the  note.  Edison's  tasi- 
mater  k  Ae  only  independent  instrameat  capable,  as  yet,  of  te> 
cording  a  smel!,  and  this  only  :n  a  very  limited  and  indirect 
fashion.  The  paper  shows  that  in  feeble  iUumintiai^  to  wi^ 
of  a  candle-foot  the  humna  are  becooea  bHnd  to 


Digitized  by  Google 


red,  and  its  remaining  sensibility  is  keenest  to  blue  and  greeo. 
Ill  this  eonditian  ft  li  fotniied  «ut  that  the  retinal  eoine'haw 

ceased  to  respond,  and  only  the  retitu!  rods  arc  active  in  con- 
vqriog  lumiDOiu  stimuli  to  the  brain.  The  idea  is  suggested  that 
(be  coite^  whose  aeliaii  is  so  neoesssry  to  color  anralatioii, 
have  been  developed  more  recently  in  evolutionary  times,  atld 
that  the  primitive  eye  had  only  rods,  or  biuc  pcrcciver^.  U  iiuy 
fOisibhr  Iw  •  significant  circumstance,  in  relation  to  this  idea, 
that  sea  water  rapidly  absorbs  light  from  the  red  end  of  the 
spectrum,  the  last  rays  to  be  absorbed  as  we  descend  in  the  ocean 
being  the  iiidi|o.  The  qrca  oi  flshts  ough^  tfaeiefore,  to  he  (ood 
Une*perceiveia. 

The  pspcr  siiggtste  that  a  cimsumption  of  as  watt-pcr-candlc,  or 
an  illaminaiion  of  2  candles-per-wiitt,  is  a*  much  as  nay  rea- 
sooebly  he  expected  from  iUununants  havhiff  a  food  color.  On 

the  other  hand,  5»  candles  per  watt  miKht  he.  realized  in  a  light 
that  was  off  color  or  that  was  distinctively  colored,  and  was, 
therefore,  unfitted  for  iadoor  illuin&ntioiL  Modi  progreie  Iws 
>ct  to  be  made,  however,  before  even  one  e.-iiidte-per-untt  can 
be  realised  in  commercial  practice  with  incandescent  lamps.  A 
rcnarkaUc  fetation  is  given  in  Lamherf s  law  between  liie  ana 
of  the  normal  human  eye  pupil  and  the  intetistty  of  the  :llnmina- 
tion  falling  thereon.  It  means  that  if  the  intensity  oi  the  light 
falling  on  the  eye  be  quadrtipled,  the  ▼irtual  snriaoe  of  the  popil 
will  be  halved,  so  that  the  quantity  of  light  falling  on  the  retina 
will  be  approximately  doubled.  The  iris,  therefore,  dotj  not 
regulate  for  constant  flux  of  light  on  the  retina,  but  only  for  a 
vougb  tntectioin  to  the  retina,  by  reducing  the  iununoas  intensity 
on  the  fovea  as  the  square  root  of  the  luminous  Intensity  on 
the  eye-ball.  There  remains  a  wide  field  for  laboratory  investi- 
gation  connected  with  the  tre  and  its  functions.  We  rei|uire  to 
Icnow  what  is  the  relation  between  the  iattintic  brightness  of 
an  object  and  the  size  of  the  |mp>l  surveying  it,  both  alone  at 
different  distances,  and  also  in  conjunction  with  a  background  of 
varied  fflnminatioii.  Again,  Peehncr's  fraction  needs  to  he  de- 
termined with  different  colors  of  illumination.  Visual  acuity 
should  alio  be  investigated  nndcr  a  definitely  varied  scries  of 
oOBditions.  These  and  a  host  of  other  QdcationB  may  be  investi- 
gated liv  tilt;  ph?>iciM  w!i;.ii-,-.t  ODcroaching  upon  the  fields  of 
physiology  or  dissection.  The  results  could  not  fail  to  be  both 
of  great  inlerest  and  distinct  value  in  industrial  application. 
Anything  wlu^'i  will  te.icli  us  h  jw  in  gtuiip  ;uid  plucj  !mniTiOi.-'» 
sources  with  the  greatest  effectiveness  and  artistic  effect,  at  min- 
imnm  outlay  and  tuaintenance  cos^  ia  of  great  value  to  the  whole 
prooeifl  of  civilisatiaB. 


The  Sphrricai,  Riovcnon  Factok  qv  Tamtaium 

Lamps. 

The  tanlalum  tncandescait  lamp,  lOce  the  hcaOen  Gdnee.  is 

peculiar  Its  (ilanicril  is  reiiiark^li"r.'  ;ii  its  drum-cord  forrr:,  hi 
it*  physical  properties,  in  its  relatively  high  efficiency  and  iu  its 
power  o(  leennuecting  itsdf  after  fracture,  often  rchinng  to 
consider  itself  broken  and  starting  upon  a  ne-,v  lease  oi  life,  for 
the  moment  fresher  than  ever.  But  its  pectiliarities  do  not  stop 
bcK.  In  an  article  on  page  iJt49  of  this  number,  Dr.  Oayton 
H.  Shrvrp  itraws  attention  to  a  remarkable  variaf'^n  in  the  ^pace 
distribution  oi  light  from  tantalum  lamps,  not  only  among  differ- 
ent specimens  of  new  lamps,  but  also  in  one  and  the  same  lamp 
at  different  service  ages.  Thus  among  nine  tantalum  lamps,  for 
which  the  photometric  data  arc  published  in  his  article,  the 
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difference  between  the  greatest  and  least  spherical  reduction 
fadots  observed  when  tiiese  lamps  were  new  ame&nied  to  neatly 

S  per  cent  of  the  average,  0731,  representing  a  probable  devia- 
tion tor  any  individual  lamp  of  over  2  per  cent  from  this  average. 
The  same  lamps,  when  old,  had  eacb  a  probable  deviatian  of  a 

per  cent  fniTn  an  average  2J  per  cent  greater  than  the  average 
vvhcii  new.  Tlic  article  indicates  tlial  at  K-ast  a  targe  part  of  this 
increase  in  the  factor  with  age  is  due  to  the  horizontal  band  bf 
black  deposit  on  the  inner  surface  of  the  globe,  which  reduces 
tlie  horizontal  candle-power  markedly.  Not  only  then  is  it  aa 
even  chance  that  snch  tantalum  lamps  wilt  hive  a  spherical  re- 
duction (actor,  when  new,  outside  the  limits  0.717  —  0.74S.  but 
when  they  arc  old  the  factor  will  depart  fram  this  range  and 
rise  to  the  rebttvely  high  value  of  about  o.^ 

The  dear  indication  of  these  fKis,  as  pointed  out  in  the  artide, 

is  that  tantalum  lamps  should  be  metered  for  liuninous  intensity 
by  a  spherical  pliotoateler,  if  consistent  results  ate  to  be  obtaitird ; 
for  carbon  IQaraent  lamps  nied  in  mean  horisontal  candles,  but 

differing  only  in  spherical  reduction  factor  to  the  exti-nt  of  2.5 
per  cent,  are  tfaereby  caused  to  differ  in  life  time  by  10  per  cent. 
It  would  be  a  great  blessing  if  all  lamps  cotild  he  rated  ia  tenis 

of  mean  spherical  cninllf  power,  only  their  subsiiiiary  speciiicition 
giviiy  the  candle-power  in  the  tip  direction ;  or  in  the  horizontal 
directioa,  as  might  be  dainA.  Natttre  will  not  bHnd  her  eyes 
to  the  plain  tr.i;!.  uf  ilic  total  flux  of  light  or  its  ixiiiiva'ctit,  the 
mean  spherical  candle-power,  of  a  luminous  source,  however,  in- 
dined  we  may  be  to  dint  our  eyes  to  all  liglit  but  the  horiionlaL 
An  inlere^tirg  fart  reported  in  the  article  concerning  the  ageing 
of  tantalum  lamps  is  that  their  mean  spherical  candle-power  was 
in  several  cases  greater  when  they  died  than  when  Aey  were 
new.  The  SiieB<^-'ion  of  po;?iblv  inerea'?in|;  the  mean  efficiency 
oi  tantalum  lamps  by  enlarging  their  .globes  is  also  interesting 
from  a  dieoretical  as  wdl  as  from  a  pnetieal  standpoint  Here 

is  a  case  where  the  mean  free  path  of  tantalum  particle";,  moleeulrs, 
atoms  or  corpuscles,  whatever  they  may  properly  call  themselves, 
has  a  distinctly  commercial  bearing.  A  few  years  ago  one  would 
have  thought  that  the  mean  free  path  of  a  tantalum  particle  in 
a  certain  degree  of  vacuity  and  at  a  certain  temperature,  was  a 
private  property  of  tho!«  minute  ;>n  iee-.tles  that  COuld  only  he 
of  interest  to  the  dry-a«  flust  iihilosopher. 

Policy  Toward  Hichib  ErricifiNCY  Lamps. 
Ever  since  the  tantalum  lamp  appeared  as  a  commerdal  lllis> 

minant  of  the  immediate  future  central  station  men  have  been 
giving  considerable  tliotight  to  the  policy  to  be  adopted  toward 
thcM  new  higher  effidency  incandeseent  lanqn.  Since  the  tan- 
talum lamp  first  appeared  the  new  graphitized  (so-calli'rt  inet.il- 
lised)  carbon  filament  lamp  has  been  put  on  the  market  in 
quantities.  Now  comes  the  mtroduelion  of  higfa^eBdeney  carbon 
filament  lamps  in  small  units,  soon  to  In-  fulln  .ved  by  the  intro- 
duction of  the  tantalum  lamp  on  the  American  market.  Assum^ 
ifV  the  tedurical  performsace  of  these  new  small  higb-elRciency 
units  to  h<  '-tati  d  I  v  the  manufacturer-  --inie  interesting  ques- 
tions come  up  for  immediate  solution  by  every  central  station 
company.  Manufecturcrs  have  donbtless  jrfanned  wtsdiy  in  d^ 
ciding  to  make  lamps  takr  the  «n?nr  '.vatl^  as  existing  common 
incandescent  lamps,  but  giving  an  increased  light.  The  ten- 
dency win  tiicn  be  for  cuslomen  10  take  more  light  asid  spend 
the  same  amount  of  money  as  before  rather  than  to  reduce  bills 
without  increasing  their  illumination.    None  but  the  narrowest- 
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minded  central  tution  manager  can  t»\  to  welcome  increue  of 
Iiu>tt»  «Seicnc)r»  for  every  such  increase  puU  M  his  handc  the 
meaiw  of  aiOM  luccetsfnlly  meeting  the  cooipetitian  of  g/u, 
gasoline  and  keroiene.  \Vhctlwr  they  ate  welcome  or  not,  they 
will  have  to  be  reckoned  with,  because  if  »  central  station  com- 
pany it  aaprogrcMive  cnongh  not  to  introduce  «  higbcr  efficiency 
lUuminant,  it  will  be  placed  on  iti  lines  by  outsidert.  for  local 
diralcrs  will  soon  ic.irn  of  t!i<-  !ii>;lu-r  ctTK-iency  obtainable  and 
begin  to  market  these  lamps  in  every  commumtjr,  jnst  as  the 
Welsbach  mantle  was  and  is  at  present  hdnir  sold 

The  ationishtng  argument  was  used  at  the  convention  that 
enatonwia  wHl  poidMie  the  dieapcsl  lamp  without  regard  to  its 
efficiency.  If  this  were  true,  gas  mantle  burners  could  never 
have  bcei)  iiitrodutcd  because  open  gas  jel  tips  are  infinitely 
cheaper  than  gas  mantles.  The  Araeikaii  poUic  knows  a  (OOd 
thing  and  there  will  be  plenty  of  salesmen  to  help  point  it  out 
to  them.  Where  a  central  station  is  furnishing  free  renewals 
the  policy  must  manifestly  be  based  on  one  of  three  alternatives? 
(i)  Fom^hinf  the  new  bigh-efficiency  lamps  free.  (»)  Furnish- 
iag  than  at  flic  difference  in  price  between  the  new  high-effi- 
cicniy  Jamps  and  the  common  carbon  filament  (3)  Funii^i-.tui,; 
omlj  die  old  type  free  and  charging  full  pruc  for  the  new  high- 
efficiency  lainpa.  In  view  of  competition,  we  are  indined  to  Hilnk 
th.it  one  of  the  two  first-mentioned  courses  should  be  pursued. 
If  a  company  does  not  furnish  free  renewals  the  matter  prao- 
tfeally  takes  care  of  itielf,  although  k  will  be  to  the  compaqy** 
interest  to  push  the  introdixtioii  of  ht^^effidcncy  lamps  for 
competitive  reasons. 


Nkw  Illuuinamts. 

Profaasor  CHIFord's  N.  E.  L.  A.  paper  on  thb  subject  gives  an 

instructive,  if  somewhat  undiscriminating,  Cfmpilation  of  te«{s, 
which  will  not  be  without  interest  to  the  central  station  man  who 
desires  to  eompare  the  daims  made  in  behalf  of  mrioua  com- 
mercial newcomers.  It  is  particularly  full  in  data  upon  various 
forms  of  Naming  arc.  We  must  take  vigorous  exception,  however, 
to  the  author's  insisting  that  the  metallic  filament  lamps  are  dis- 
qualified in  their  present  state  of  development.  It  is  not  neces- 
sary, for  example,  that  an  enclosed  arc  lamp  should  operate  in  a 
horizontal  position  and  should  be  adapted  without  change  for 
direct  and  alternating  current  in  order  that  it  should  assitaae  com- 
mcrdsl  importance:.  No  more  is  it  necessary  for  a  Cooper  Hewitt 
lump  to  run  on  IJO  volts,  or  for  a  Ncrnst  lamp  to  work  on  direct 
current  in  order  to  take  important  place  in  the  art.  In  point  of 
foct  the  metallic  fUament  lamps  are  being  used  in  considerable 
numbers  alin.^Ld,  and  their  efficiency  is  so  grcu  t:i.it  nt  :iU  usual 
prices  for  electricity  they  are  even  at  present  ligurcs  cheaper  than 
ordiiuay  carbon  lamps  at  any  price.  TMt  fact  is  anqriy  demon- 

sir.Ttcd  bv  the  data  given  ty  Mr.  Willci  x  f. tin-  «rniiliifizr.-i:l  fil;-.- 
mcnt  lamp,  which  has  an  initial  consumption  of  2.$  watts  per 
candle  as  against  1  to  a  watts  per  candle  for  the  various  metallic 
filament  lamp=  now  under  way.  As  between  r.  ;  «-."itt  Ump  and  a 
3-walt  lamp,  there  is  a  saving  in  energy  of  one  watt-bour  per 
caiidloiiower  for  each  hour  of  baratnK  whidi  offsets  considerable 
differcoce  hi  cost  ot  renewals. 

With  illuminant*  which  greatly  reduce  the  coAt  of  cnerRv,  lim- 
itations iu  field  of  usefulness  can  be  very  comfortably  endured. 
Even  in  tlie  case  of  the  itamlng  art  with  its  excessive  cost  of  up* 

keep,  it  is  worth  noting  tirnt  it  i>!  f!ir.iviT  per  lipht  :»nit  than 
Other  arcs  at  all  prices  of  energy  usually  paid  l>y  the  private 


consumer.  Such  area  wSl,  therefore,  find  for  themselves  usefid 
fields,  as  for  instance  in  the  case  of  the  magnetite  arc,  which 
gives  a  form  of  distribution  particularly  well  adapted  for  Street 
lighting.  In  treating  flaming  arcs  ProL  Clifford  nngjit  well 
have  pointed  out  that  flaming  arcs  of  low  current  lose  greatly 
in  efficiency-  For  example,  the  magnetite  arc  at  4  anip.  reqmfea 
1 .48  watt  per  nLa.c.p..,  while  at  7  amp.  it  gets  down  to  less  than 
I  watt.  Tak(.-Ti  as  a  wliolc,  the  data  presented  for  the  flamit^g  arcs 
are  very  inconsistent,  showing  the  vagaries  usually  found  in  com- 
mcreial  tots  during  a  period  of  exploitatjoa  and  recriminatfon. 

The  correlated  fact^  will  appear  Tater.    Wc  do  not  at  all  sl-.arc 

Prof.  QifFord's  fear  of  high  intrinsic  brilliancy.  It  is  perfectly 
wdl  miderstoad  that  aouroes  havnig  ibis  quality  must  be  tncd 
with  difTiisers;  but  since  every  known  illumi;i.int  that  hss  a  claim 
to  present  commercial  consideration  is  too  bright  to  be  safely 
used  undiaded,  the  booera  are  rather  even.  We  note  with  curi- 
osity the  figures  furnished  for  a  new  ?trcrt  inMnrtrtcpnt  lamp 
by  Prof.  Clifford.  He  gives  data  frtni  tlicic  lamps  rated  at 
125  watts  and  50  mean  hemispherical  candle-power,  showtitg  for 
the  clear  lamp  40.66  m.s49.  and  for  the  frosted  lamp  39.51  mx^ 
~We  would  really  like  to  know  who  rated  those  lamps  and  what 
^ind  of  frosting  it  was  that  absorbed  so  little  light.  Frankly,  the 
data  on  most  of  the  illuroinants  as  given  here  and  clsewhei* 
are  bediy  muddled,  and  all  the  questions  of  eflicient^  and  diitrl* 
bnlion  need  overiianliag  bgr  caref itl  and  nnbiaaod  experimenters. 

A  large  part  of  Prof.  Qillord's  paper  is  taken  up  with  the 
consideration  of  the  Ifoore  vacuum  tube  system,  wfth  wfaich  he 

Is  rip;j.:ri  iitly  sympathetic.  We  cannot  discover  from  the  con- 
text whether  the  data  upon  this  subject  are  original  or  selected, 
but  they  are  at  least  interesting  as  giving  some  line  on  the  efl^ 

cieiicy  of  the  -\:-t<'ni,  wliirli  iipiiear:-  (o  ')e  t-ioi!iTntelv  KOod.  the 

consumption  claimed  being  in  the  neighborhood  of  i.$  watts 
per  ep.  It  is  not  staled  how  this  candle-power  was  measured  or 

in  whnt  fiirtction,  but  we  slio-.ld  infer  tliat  i;  10  to  speak, 
the  semi-cylindrical  caJidle-power  as  given  normal  to  the  section 
of  tube  considered  The  scheme  of  siaplMying  the  iaatiniiiaa 
•jy  t.'sfrif?  immensely  long  itthes  t  prtainty  intcrr^tinp,  but  figures 
oil  can  of  maintenance  would  be  desirahle  btJurc  endorsing  it. 
Apparently  from  a  patent  recently  is.stu-d  to  Mr.  Moore,  some 
difficulties  have  been  met  in  maintaining  the  proper  degree  of 
vacuum.  Mr.  Moore's  original  vacuum  break,  really  a  very  pretty 
and  ingenious  device,  seems  to  have  been  lost  in  the  shufHa 
One  good  thing  that  can  be  said  for  the  Siystcm  is  tlut  the  cofor 
of  tiie  Hght  can  be  adrafrafUy  governed,  wfairii  is  more  tlian  one 
at  present  can  say  for  the  mercury  arc.  Prof.  Clifford  speaks 
cbeerfnlly  of  the  practice  of  tempering  the  color  of  the  latter  by 
usmg  it  In  conjunction  with  incxndcscents,  but  refrains  from  add- 
ing the  cost  of  (his  amelioration  to  his  general  estimate  Lamps 
like  the  Moore  tube  are  interesting  as  showing  the  opening  of  a 
new  fidd  of  investigation.  Btrt  upon  the  wholes  eonsideriog  th* 

time  iViat  !i;is  elapsed  since  the  beginning  of  ftiese  .ittcrr.pt?  at 
gaseous  glow  lamps,  the  results  up  to  date  are  hardly  as  encour- 
aging as  one  might  wish.  The  line  is  wortii  following,  however, 
for  it  nnsht  take  a  new  tiirr;  iKidini?  ;r>  important  results.  Mean- 
while we  certainly  have  modified  arcs  and  incaadescents  capable 
of  doing  much  more  efficient  tworlt  than  those  now  in  use;  and 
while  still  in  proce  v^  nf  df  s  elop^ent.  they  hnve  already  assumed 
too  much  importance  to  be  uvc:Iauked  as  imtriediate  resources. 
We  hope  that  Hbt  next  convention  will  have  brought  them  fur> 
ther  to  the  front,  and  that  oonqtlcte  information  regarding  them 
will  be  available. 
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Secdoni  of  the  lUmniiwting  Engineering 
Society. 

-  The  niuniinating  Engioeerin;  Society  at  a  recent  tnectinj;  of 

the  council  disposed  ot  a  question  which  had  cotnnicnctd  tu 
assume:  a  threatening  aspect,  namely,  llie  teialive  status  of  Llic 
New  York  rr.ectinj;  ai.d  of  tho  i;:eftiiiKS  of  the  jeveral  branches 
of  the  society.  At  present  (here  are  branches  of  the  soaet;  m 
Boston,  Giicago  and  Philadelphia,  and  in  these  places  it  appears 
that  considerable  dissatisfaction  bad  arisen  on  the  ICOK  tbkt  the 
N«»  Vork  meetings  were  conducted  a*  meetings  of  dM  aodelir  «t 
laif^  therehy  siviqg  a  dubioot  atatua  to  the  bcandi  meetingt. 
Tint  die  ommeil  reeognifcd  fhera  wa*  eatiae  for  efwiplaint  ii 
evident  from  the  adoption  of  the  following  fetoibitloiM^  wUcb 
were  earned  unanimously,  and  presented  Jinie  8  at  the  New 
York  meeting : 

1.  In  order  to  distribute  as  etinitably  as  possible  the  benefits 
ai:d  privileges  of  membership  in  ihc  Idummatir.g  Engineering 
Society,  the  organization  of  sections  is  authorized  in  any  city  or 
locality  uherc  the  local  membership  is  fifty  or  more. 

2.  The  membership  of  New  York  CiQr  and  vicini^  iluU  be 
orgar.ized  as  a  section,  to  be  known  a8  tlw  NeW  Yofk  Sectol  Of 
the  liluminatwg  Engmeering  Society.. 

3.  Each  acetion  oiianiMd  ihall  nflniiiate  and  eleet  for  tiw  local 
eondnct  of  Ae  aection  a  chalrmaii.  two  viee-diatnicn  and  a  aee* 
tttuy. 

4-  The  expenses  of  sections  incurred  for  postal  card  notices 
and  stenographic  report  of  discussions  shall  be  paid  from  the 
genera:  fund  of  the  society.  Other  expense*  tlian  these,  such  as 
rent  of  ruiditorium,  if  any,  must  first  be  authorized  by  the  council. 

5.  In  order  to  insure  that  tlie  conduct  of  sections  shall  always 
be  in  conformity  with  the  general  policy  of  the  society,  any  pro- 
posed action  of  a  section  not  relating  to  the  holding  of  meetings 
and  the  dkcuaaion  of  paperi,  ahaU  be  anbmittad  to  the  oonncil 
of  the  aodety  for  approval  prior  to  be  belnf  put  ^Ao  emaeniiou. 

&  la  otdcr  lo  teHilale  die  tim^  lasue  of  Ac  Tmniacffaw  die 
aiectbici  of  aO  die  aeettom  diall  be  held  before  tbe  «di  of  die 


is  miw  little  short  of  600  and  pramiaet  to  teadi  i^ooo  bp  the  < 
of  the  jrear,  by  the  high  diarairtfr  of  die  oootribHtioi 
for  hs  TnmtaeHinu  and  by  die  lively  interett  in  die  : 

manifested  in  the  discussions.  Our  British  friends  should  not 
delay  getting  into  line  with  this  htcst  branch  of  technical  special- 


7.  The  secretary  of  each  section  shall  distribute  the  stenographic 
reports  of  discussions  to  members  of  the  section  for  correction, 
and  forward  the  corrected  report  to  the  general  secretary  of  the 
Society. 

&  The  sections  shall  abide  by  the  Constitution  of  the  society 
and  conform  to  the  regulations  of  the  counciL 

At  the  New  York  meeting  on  June  8  it  was  aimonneed  that  the 
totti  nembership  of  the  society  was  572.  It  was  also  announced 
that  a  badge  for  the  eode^.  dcaigned  by  Mr.  Waldo  S.  KeOiogg, 
ted  been  adopted,  aad  could  be  oblaincd  by 
application  on  payment  of  |)XM,  fhta  ttia  iHghtlir 
i  ttttt  of  tbe  badge: 


Illuminating  Bngineeiing  in  Great  Britain. 

Our  British  contemporary,  the  EUetncai  Magatint,  in  coip- 
mcnting  on  a  series  of  articles  in  its  columns  by  Mr.  L.  Goster 
on  "The  N'efd  for  the  Illuminating  Engineer,"  expresses  the 
hope  th;it  i-s  readers  will  respond  heartily  to  the  appeal  for  aid 
in  the  formation  of  a  Britiah  lUnminating  Engineering  Society. 
Ko  tim^  It  aay«,  diontd  be  hia^  aa  the  pnaoit  poaitioa  of  iUmi- 
inaliott  dwriandi^cfr^irdiiiate  Initeieat  nod  oiMipei<aiive  eflbit  fof 
Itt  catabHahment  on  an  anfhorttatlve  baelt  hi  (hfs  eomttry.  "Amer^ 

ica  has  led  off  wcIJ  .■\lready  it  can  boast  .i  society  and  two  in- 
dq>endcnt  journals  devoted  tn  the  subject.  The  state  of  affairs 
here  needs  both  of  the.sc,  and  r.isi  as  s.ion  as  they  can  be  fash- 
ioned from  the  materials  at  disposal.  We  want  the  gas  and  oil 
men  as  well,  and  hope  they  will  stand  by  the  movement,  as  their 
iaterati  are  likely  to  be  safeguarded  equally  with  those  of  other 
Oioadnaati  rcpreeentcd.  We  have  now  done  with  the  talking. 
Hw  aooner  the  practical  butinest  ii  got  down  to  tbe  quidcer 
the  end  in  vkw  wIN  be  attasned." 

That  in  thia  eoimtry  the  formation  of  a  aode^  to  loner  dw  bh 
tcKaia  of  IDnminaidng  engineering  tvaa  antiieljr  juadted,  la  ahoan 
Iqr  Ibe  rapidly  growing  nemberahip  of  die  prcaent  aocicly,  wbfali 


The  institute  British  Trip. 

Note  bat  alraa^r  been  nade  in  dieae  oolomw  of  the  hospiuli* 
dee  whidt  die  Tmdtutlon  of  Electrical  Engineera  of  Englaml  pro- 
poses to  extend  this  month  to  visitinn  members  of  the  American 
Institute  of  Electrical  Kngineers.  The  subjoined  is  tbe  list  of  the 
A.  I  E.  E.  participants,  and  it  is  matter  of  regret  that  more  of  the 
members  are  unable  to  avail  themselves  of  this  Ofjportunity : 
President  Wheeler,  Mrs.  Wheeler;  J.  W.  Lieb,  Jr.,  Mrs.  Liob; 
Ralph  W.  Pope,  E.  W.  Stevenson,  Mrs,  Stevenson ;  Morgan 
Brooks,  Henry  Brotiks,  F.  B.  Crocker,  C.  A.  Perkins,  Mrs.  Per- 

Idn*,  Miw  Perldnsii  Mi$»  Perldna;  A.  E.  KenneUy.  C  H.  Shaf^ 
J.  H.  SIcgfiried.  P.  H.  Taylar.  Mn.  F.  H.  T«ylor»  C  U  Bdgv. 

Tbe  following  fordgs  members  of  Oe  Iwtitnte,  ditto  i  W.  C 
Burton,  J.  R.  Crawford,  Mrs.  J.  R.  Crawford;  W.  H.  Donner, 

F.,  'I'.  Goslin,  Ka!et.  Heriin,  Richard  Heinricli,  W.  S.  Hunt,  Paul 
Letheule.  J.  W.  McCrosVy,  Oiarles  H  Merz,  Edwin  J.  Murphy, 
M  Osbori.e,  Mrs.  Osfx>r;ie ;  Edwin  S.  Reid,  Mrs.  Reid;  Harri- 
son Smith,  Herbert  Laws  Webb.  Ragnar  Wikander,  A.  E.  Win- 
r,  J.  &  Lorrain,  K.  H.  Zafils. 


Single-Phase  Equipment  for  Richmond  and 
Chesapeake  Bay  Railroad  Company. 

In  the  early  d.iys  of  electric  railroading,  Riclimond,  Va..  was 
among  the  first  to  install  a  trolley  railway  and  in  the  year  1SS8 
the  Spraguf  system  was  Installed  and  successfully  operated  in 
the  city  on  a  commercial  basis.  This  glimpse  of  early  railroad 
history  is  called  to  mind  by  the  fact  that  Richmond  is  taking 
the  same  initiative  by  adopting  the  latest  development  in  tail- 
way  traction,  the  single-phase,  alternating-current  system.  To 
tbia  end  the  Ricfaniond  ft  Cheaapeake  Bv  Kaihrtgr  ComiaBiy 
baa  been  ineoiporatedt  and,  ia  aeoordanoe  wHh  ita  phMak  aboHt 
15  miles  of  trade  will  be  equipped  immediately  with 
phase  apparatus.  Eventually  this  single-phase  road  will  extend 
from  Richmond  to  Chesapeake,  but  the  portion  about  lo  be 
electrified  comprises  that  part  lying  between  Richmond  and 
.•\shlrind.  The  contracts  for  the  entire  equipment  of  ttt$  MCtiflB 
have  been  iet  to  the  General  Electric  Company. 

The  line  in  general  will  follow  the  plans  which  several  roads 
in  the  Middle  Weat  have  adopted,  hut  the  trolley  vattage  will 
be  bi^ier.  The  catenary  mediod  of  anipcBaioB  win  bo  naidt 
adapted  far -a  trolley  potential  of  6,6ao  iralta.  Each  of  die  care 
will  be  shipped  with  four  single-phase  tootors  with 
unit  control.  The  air  brake  system  will  be  of  the 
Straight  and  -lutomatic  type  with  motor  compressors. 

Power  for  the  operation  of  the  new  road  will  be  furnished  by 
the  Virginia  Passenger  &  Power  Company  and  the  arraagemenl* 
for  furnishing  the  single-phase  current  are  of  especial  interest 
Two  genenting  sets  will  be  furnished,  both  to  be  operated  ordi- 
narily by  water  power,  but  arranged  for  electrical  drive  when 
that  is  aeeetaafy.  The  &rat  unit  will  consist  of  a  750^1  46oo- 
volt,  thtea*phaaei  ^-eyde  geneialor,  moaotod  en  tbo  aama  abaft 
with  a  7s»^,  aoBO-tnH,  tiiMyck^  fhiwpliaae  genoialof,  dw 
shaft  being  extended  at  one  end  for  tonnacfhiw  wUi  n'  water 
wheel  of  anflkient  power  to  dim  bolb  gnonrtoo  «t  tfadr  raltd 
output. 

The  second  set  will  be  made  up  of  a  25-cycle,  6,600-volf  gen- 
erator, a  duplicate  of  the  first,  but  instead  of  being  mounted  with 
a  60-cycle  machine,  this  generator  will  be  mounted  on  tbe  same 
(haft  with  a  790-l(w,  SS>-woH,  direct-current  machine.  When 
there  is  softdent  water  to  operate  all  of  the  water  whed  gca- 
entors  in  the  atatibn,  dicae  aeta  will  be  dtivcn  kgr  the 
uAeais ;  if  at  any  time  diere  is  hiaufkleat  water  to  drive  Hkt  1 
eratora  or  flood  eonditimtt  fender  k  advlaaUe  to  ' 
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valves,  the  sets  will  be  disconnected  from  the  wheels  and  oper- 
ated as  straight  motor  generator  units.  In  their  respective  cases 
the  60-cycle  generator  will  run  as  a  60-cycle  synchronous  motor 
and  the  sso-volt  machine  will  operate  as  a  direct-current  motor. 
Power  for  driving  the  motor  and  of  the  as-O'c'e  sets  in  this 
way  will  be  obtained  from  the  engine-driven  units  0/  the  Virginia 
Passenger  4  Power  Company,  already  installed.  When  the  motor 
generator  units  are  operated  as  water  wheel-driven  machines, 
the  60-cycle  generator  will  be  operated  in  parallel  with  the  pres- 
ent 6o-cyc]e  machines,  and  the  sso-volt  machine  in  the  other  set 
will  run  in  multiple  with  the  present  sso-volt  machines.  The 
750-kw,  2S-cycle  generators  in  each  set  will,  for  the  present,  be 
operated  as  single-phase  machines  and  will  supply  current  di- 
rectly to  the  trolley  of  Richmond  &  Chesapeake  road  at  6,600 
volts. 

In  addition  to  the  main  apparattia  outlined  for  the  road,  there 
will  be  a  lighting  station  at  Ashland.  This  will  consist  of  a 
loo-kw,  2,300-volt,  60-cycle,  three-phase  generator  mounted  upon 
a  common  base  with  a  150-hp,  440-valt,  as-cyde,  single-phase  in- 
duction motor.  This  set  will  be  operated  from  the  6,600-volt 
trolley  through  a  iso-kw,  single-phase,  oil-cooled  transformer. 
The  motor  generator  set  will  be  provided  with  a  direct-connected 
exciter  mounted  on  an  extension  of  the  shaft  The  voltage  will 
be  controlled  by  a  Tirrill  automatic  regulator,  which  will  insure 
a  uniform  voltage  at  the  generator  end  of  the  lighting  service, 
regardless  of  the  fluctuating  trolley  voltage. 

The  Richmond  &  Chesapeake  Bay  road  to  be  so  e<]uipped  will 
practically  parallel  the  Richmond,  Fredericksburg  4  Potomac 
steam  road  from  Richmond  to  Ashland,  and  it  is  the  intention  of 
the  trolley  company  to  maintain  a  fast  schedule  between  these 
two  points,  operating  cars  at  very  frequent  intervals. 


a  small  fraction  of  the  current  which  would  normally  flow  is 
such  portion  at  full  load. 


Operation  of   Disabled  Three-Phase  Trans- 
formers. 

It  has  frequently  been  urged  against  the  use  of  a  three-phase 
transformer  with  interlinked  magnetic  circuits  that  if  one  or  more 
windings  become  damaged  by  short-circuiting,  grounding,  or 
through  any  other  defect  it  is  impossible  to  operate  from  the 
undamaged  windings  of  the  other  phases,  as  would  be  the  case 
if  a  single-phase  transformer  were  used  in  each  phase  of  the 
multiple-phase  system.  In  a  patent  issued  May  23  to  Mr.  W,  S. 
Moody  means  are  described  for  operating  such  a  transformer  ex- 
actly as  one  would  operate  the  remaining  undamaged  single-phase 
transformers  used  for  three-phase  work.  A  view  of  a  shell-type, 


nCS.  I  .\.\0  2. — OPEKATION  OF  DISABLED  THREE-PHASE  TRANSFORMGBS. 

three-phase  transformer  is  given  in  Fig.  i,  while  Fig.  2  shows 
the  method  of  using  the  coils  when  the  windings  of  one  phase 
become  damaged. 

The  damaged  transformer  windings  are  electrically  sep- 
arated from  the  other  coils.  The  high  potential  winding  of  the 
damaged  phase  is  short-circuited  upon  itself  and  the  corre- 
sponding low  potential  winding  is  also  short-drcuited  upon  itself. 
The  windings  thus  short-circuited  will  choke  down  the  flux  pass- 
ing through  the  portion  of  the  core  surrounded  by  them  without 
producing  in  any  portion  of  the  winding  a  current  greater  than 


President  Williams  of  the  National  Electric 
Light  Association. 


Mr.  Arthur  Williams,  who  has  just  been  elected  president  of 
the  National  Electric  Light  Association,  was  bom  August  14. 
1868,  and  is  the  son  of  a  well-known  Methodist  Episcopal  cler- 
gyman. He  was  educated  in  public  and  private  schools  in  New 
York,  Hartford,  etc,  and  in  1885  entered  the  service  of  the  New 
York  Edison  Company  as  assistant  in  the  chemical  meter  de- 
partment. He  became  electrician  of  the  company,  then  operating 
only  the  old  Pearl  Street  station,  i887-€,  and  in  1888  was  made 


rKESIOEKT  WILLIAMS. 

the  superintendent  of  the  third  district.  The  following  year  he 
became  superintendent  of  the  underground  department.  About 
1890  he  was  appointed  as  general  inspector,  and  in  1893  general 
agent ;  and  he  has  exercised  the  functions  of  both  these  de- 
partments ever  since.  Such  a  career  is  remarkably  well  rounded 
and  embraces  a  wealth  of  experience  rarely  enjoyed  by  a  man  still 
so  young.  Mr.  Williams  is  also  vice-president  of  the  Yot\kers 
Electric  Light  &  Power  Company,  of  whose  system  a  description 
appeared  in  these  pages  on  April  at. 

Mr.  Williams  has  from  the  first  been  interested  in  the  work 
of  the  National  Electric  Light  Association,  and  has  already  served 
as  second  vice-president,  1904-5,  and  first  vice-president  1905-6. 
He  has  also  been  active  in  the  Association  of  Edison  Illuminating 
Companies.  In  1901-2  he  was  president  of  the  New  York  Elec- 
trical Society  and  had  a  very  successful  year  of  office.  He  was 
elected  as  an  associate  member  of  the  American  Iiutitnte  of 
Electrical  Engineers  in  1897.  His  broad  interest  in  social  affairs 
it  shown  by  his  membership  in  the  Union  League  Gub  of  New 
York,  the  Brooklyn  Riding  and  Driving  Oub,  the  National  Arts 
Club,  the  Electrical  Dub,  and  the  Yonkers  City  Qub. 


Variable- Pole  Self-Starting  Single- Phase 
Induction  Motor. 

It  is  well  known  that  a  poK'phase  motor  requires  a  higher 
secondary  resistance  when  starting  than  when  running  in  order 
to  insure  a  large  starting  torque.  In  a  single-phase  motor  it  is 
still  more  important  that  the  secondary  winding  have  a  relatively 
low  resistance  when  running,  since  the  maximum  torque  or  "pull- 
out"  torque  of  the  motor  is  dependent  upon  the  amount  of  re- 
sistance in  the  secondary  circuit,  while  in  a  polyphase  motor  the 
pull-out  torque  is  independent  of  such  resistance.  The  accom- 
panying illustration  shows  a  scheme  proposed  by  Mr.  B.  G. 
Lamme  in  a  patent  issued  May  22,  for  obtaining  a  high  resistance 
under  starting  conditions  without  the  employment  of  short-cir- 
cuiting devices.  The  secondary  winding  is  of  the  squirrel-cage 
type,  having  high- resistance  end  rings  at  certain  points  along 
which  are  connected  low-resistance  conductors.    The  primaiy 
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'  it  atnuilteil  to  produce  iu  :ce  as  many  magnetic  polcs  M 
itifdnc  at  wbcn  runiiinf.  The  low-rcsislanc«  seconder 
BitclOrt  m  atttcbcd  at  poinb  oorreipoiidiiiB  tp^mariinitily  to 


DIAGRAM   OF   MOTOX  ClKf:'-'IT!^. 


til*  polar  pilch  'Ah.'n  she  ptiniary  vMiidinR  is  i-oiinected  for  the 
smaHcr  iintiibcr  ot  pole*;  that  is,  for  tlii-  riiMniiiK  ronditions  of 
the  motor.  Thus  iow-resistancc  secondary  circuits  arc  provided 
for  the  motor  under  running  conditions  and  rdalivcly  high  n- 
»i$Unce  secondary  circuits  fur  starting  coaditkNii^ 


Regulation  by  a  Municipality  ot  Maximum 
Rates  for  Lighting. 

An  interesting  and         Tt-i:!!  ''i'  ''i''""  '"'''"'I  ''"^ 

special  master  appointed  b>'  iIk  Cirrmt  Ci  urt  of  the  United 
States  for  the  Southern  District  of  Oh  n.  Ej'^t.rn  Division,  in 
the  conipl.nint  of  the  Columbus  Railway  &  Light  Company  vs. 
the  City  of  Columbu.s.  The  principles  which  have  been  con- 
tended for  in  this  cise  have  been  that  in  the  regulatioil  by  the 
municipality  of  a  n).tximum  rate  for  dcctric  light,  the  autfaori- 
tiet  mnst  cootider  the  maxiininn  cost  of  rendering  the  aervice 
to  any  mibatantial  elait  of  cuttomcrf ;  and  that  the  eott  of  service 
mnt  be  lecogniaed  at  befaig  Insed  oo  the  hours  of  use.  These 
points  have  been  ettablished  by  the  master's  (inding.s  in  both 

fact  .Tiid  I;nv 

Under  the  provisions  of  the  act  of  1904,  gis  iiiR  city  councils 
power  to  regulate  rales,  for  light,  water,  etc.,  the  City  of  Co- 
lumbus passed  an  ordinance  fixing  the  rate  for  electricity  for 
electric  lighting  at  5  cents  the  kilowaK-hour.  Piior  to  that  time 
Ibera  wai  no  nte  fixing  ordinance.  Thereupon  the  oomphunant 
hnoo^t  action  hy  a  hill  of  equity,  alleging  that  if  die  ordhianee 
were  enforced  it  would  sustain  a  large  annual  deficit  and  would 
never  be  able  to  derive  any  revenue  from  its  investment.  The 
ordinance  wa?  .J  o  in  \:,L.iiti n  ronlract  rights  gtiarantced  to 
the  company  and  "if  cnidrci-d  will  deprive  complainant  of  its 
pr<ip'  r-.y  viithout  due  procr-s  j:  Ltw.  i  take  the  property 
of  compLiinant  for  public  use  without  cninpensaiion ;  and  such 
ordinance  is  in  contravention  of  the  Constitution  of  ihe  United 
States."  The  complainant  in  view  of  the  fact  that  it  had  DO 
adequate  remedy  at  law  asked  for  in  Itt}unetion  to  rettram  the 
city  from  enforcing  the  ordinance^  and  teenred  a  tempoiaiy 
initmetion. 

Tht  hiving  been  referred  to  the  master,  he  ni.nii:  an 

tl.ih.  .r;i!c  <uvestig.ition  of  the  question  for  the  court  and  has  now 
fiUil  1  voluminous  report,  which  deals  with  decisions  .is  lo  rate 
regitlation  on  railroads,  etc.,  and  then  discusses  in  detail  the 
evidence  presented  as  to  the  investment  in  the  plant,  operation, 
expenses,  depreciation,  etc  Then  taking  up  the  effect  of  the 
propoaed  rale  the  report  says: 

"The  total  eaminga  of  complainaiit  for  the  year  1904.  $33.1.000 
In  roufld  nrnnhers.  were  baaed  on  the  net  maximnm  rate  during 
that  year  of  to  cents.  Had  the  maximutti  rate  during  that  j-ear 


been  s  cents,  as  fixed  by  the  ordinance,  the  difference  between 
the  amount  actnally  nweived  and  that  which  would  have  been 
received  wider  the  maximum  rate  ^rtacribad  by  the  ordinance 
b  admittod  to  be  toiOao.  Deducting  tliia  f33iiooo  from  the  net 
amomt,  after  f>rovidiitg  for  the  aimttal  depreciation,  the  net 

aniomit  left  apylicahle  tu  rental  charge^  wiju!d  havL-  h>;(n  $26^500, 
or  S'-xj.iAio  if-s  th:ii'.  .sufccH-nit  ti,>  th.T.  rental.  The  evidence 
shows  tl1.1t  whi:,'  the  maximum  rate  charged  by  complainant 
during  ihe  year  1904  to  its  customers  was  10  cents,  competition 
with  rival  companies  supplying  light  and  power  and  competition 
from  natural  and  artificial  gas,  compelled  complainant,  in  order 
to  maintain  itt  bntinets  in  certain  quarters  of  the  city,  to  fix  a 
volnutaiy  maximum  rate  of  5  ccnta.  and  in  other  qnartert  to 
vary  its  maximum  rale  betwaia  5  canta  and  10  eentt.  Tha 
proof  shows  thai  out  of  3434  cntlomcn  only  4t4  were  charged 
the  maximum  rate. 

"The  secti.iii  of  cijiuplainant  in  so  meeting  eortipetition,  even 
though  it  nirght  have  resalted  in  temporary  IL^^5.  an  action  *i!nilar 
to  that  of  many  other  corpora'.sons  both  public  and  private,  takrn 
voluntarily  in  order  to  hold  business,  and  in  the  hope  of  oltimate 
profit,  should  have  no  legal  effect  upon  determining  the  IssuCt 
'  in  that  case:  It  would  seem  to  be  axiomatic  as  a  legal  propoai- 
tion  that  wiiite  one  may  voluntarily  if  fan  to  diocaw,  devote  bia 
property  to  the  pabUe  aeniee  without  eompeuatioa,  he  canaot 
by  law  be  compelled  to  do  10." 

The  report  goes  into  an  analysis  of  the  classes  of  the  3,134 
customers,  and  shows  that  the  total  cost  to  the  company  of 
serving  one-hour  customers  was  12.434  cent-.  p<m  kw-hour,  two- 
hour  customers  6.?"^  cents,  and  three-hour  tustomers  5.013 
cents.  It  is  held,  upon  veir  extensive  argument,  that  this  would 
be  unfair  and  ccHiEscatory.  The  condusions  of  fact  are  as 
followa: 

Tbe  total  amount  «f  money  expended  upon  comptainint't 

profierty  up  to  December  31st,  1004,  amotinced  to..  $.x,ooo,i>o« 

Tilt  f4ir  value  of  complaiiuuit's  property  in  the  year  1904, 

was    i,<SikMe  , 

Tbe  grots  earainc*  o(  evmplaiiuM  during  Uic  year  19114 

were  ..«■>   }3J.0»0 

Of  iliii  aimugt  tbetc  «M  csmcd  tn»  rases  la  sswess  of 

S  ctots  p«r  In^Mor.. ......   jj.ooa 

Tbe  apcruinc  expenact  «f  esnvlaiiunt  durinit  the  year 

t9e4  wrrr   Itt^M* 

The  atfllWI  Muount  to  b*  wlded  M  iueb  operating  ex- 
pemw  (or  depfcctaiion  Is  s  pee  eMt,  Bpoa  Ifce  value 
of  dM  properly,  or   tSiSM 

The  value  of  ineiers,  and  arc  faniiMi  (iielHdctl  in  ih« 

Talusiion  o(  eninpWnant't  pfopenr  is   l<|.Me 

Tbe  maintrnancc  and  nnewst  of  are  lamps  and  tncaftdrs- 
ci-nt  lamps  charted  l«  opemling  expnues  during  die 
year  1904  amounted  to   SJ^ee 

Tbt  coil,  without  drprcciation  of  furnishing  1511a  one 
kuur  consunxri  during  tlie  year  1904,  per  kilo- 
watt-bour.  vaa     S-31i4e« 

'I'fie  coil.  hMlndtag  dcpteeiation.  was    I-Svec* 

'I  lie  o(»%t.  without  clei»reeiation,  for  furnishing  lloj  t«i> 
hour  coniumera  (luring  tbe  year  Ip04>  per  IdMwalt- 

Iniur.    n  ^        ....    ,  .   .I.,i4gc. 

Tbe  coal  including  deprcciatiim  taaa. ,  .••.«..  4.P49C 

Based  upon  thii.  operating  expenses,  including  deprecntion 
upon  tiie  valuation  found  for  the  property  of  coinplainatit,  umdet 
the  maximum  rate  provided  by  tbe  ordinance  as  applied  to  itt 

rt^rcipts  during  the  year  n/n,  the  cutnpany  wotjld  have  received 
as  compcns.ition  less  thr^n  2  per  cent  upon  its  investment. 

The  cfiiii li;<M  II';  r  f  l.i'.v  .ire  .4ut:  joined :  1.  The  court  has 
jurisdiction  oi  the  case  and  power  to  grant  the  relief  prayed 
for.  2.  Meters,  arc  lamps  and  incandescent  lamps  arc  a  proper 
part  of  the  property  account  of  cooipUinant,  and  their  repair, 
renewal  and  maintenance  it  a  proper  charge  againit  its  opcrat- 
hig  expenses.  3.  The  amount  which  eomplahiant  could  have 
earned  upon  a  fair  valuation  of  its  property  during  the  ytnr  lg04, 
had  the  ordinance  been  in  force,  was  not  a  Itir  eompentBtlon 
within  the  meaning  of  the  law,  and  for  that  reason  said  ordi- 
nance, if  enforced,  would  have  deprived  complainant  of  its 
property  without  due  process  of  l.iw.  4.  The  fact  that  75  per 
cent  of  complainam rn-^tmni  i'-  under  the  rale  fixed  by  ihc 
ordinance  would  receive  their  light  at  cost,  or  less  than  cost,  in- 
cluding depreciation,  is  in  it«clf  a  violation  of  the  constitutional 
rights  of  complainant,  and  deprives  complainant  of  its  property 
without  due  pracett  of  law.  $.  For  the  reasons  above  stated 
die  wdinince  of  July  $,  1904*  U  unconstitutional  in  that  its 
enforcement  would  deprive  complainant  of  itt  property  without 
due  proce"  of  l.tw.  and  deny  to  complainant  the  equal  protec- 
tions of  the  law  s,  and,  therefore,  the  tnjuriction  should  be  made 
perpetual- 
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Some  Physiological   Factors  in  Illumination 
and  Photometiy. 

In  a  paper  presented  at  a  meeting  of  the  Illuminating  Engi- 
Bceriiig  Society,  hdd  in  the  Ediion  Auditocituqi  New  York  City, 
««  Jme  8^  Dr.  Louis  Bell  pointed  out  some  of  the  beiHngs  of 
phystological  optics  upon  practical  illumination,  its  measurement 
and  the  limitations  of  its  efficiency.  According  to  Fechner's  law, 
the  hiimrui  eye  can  pcrcci.i;  .1  tixcil  I'r.ictioiial  (liffrrcnce  of  illu- 
mination, irrespective,  within  wide  limits  of  its  absolute  amount. 
This  fnclioii  varies  in  tensral  from  sfaout  i  per  cent  to  about 
»-55  fCf  asstminif  Ofdinaqr  soiycct  of  iUmninatioo  sod  nor- 
mal cyca.  Now  for  the  jmipate*  of  practical  ilalhtiiif,  th*  illiMDr 
inatioii  shoiild  be  senentiy  kept  witbin  tile  range  fof  wUdi  Pedip 
Iter's  law  liolds  good,  and  once  well  within  diat  ranee  of  normal 
sensibility  nothing  is  ^'^''^^'^I  virtually  by  increasing  the  strength 
of  the  illumination,  so  i.i:  n.t  difference  of  luminosity  is  con- 
crriifrt.  Kxfjfrifncc  shoiss  tliiit  a;  otie  or  two  ioot-candlcs  the 
eye  IS  working  so  iirar  its  iiornisl  sensibiliiy  that  further  increase 
in  illumination  is  of  relatively  very  ^.ttiall  v.ilce. 

The  essential  point  m  good  seeing,  however,  iit  that  the  values 
here  specified  should  be  those  affecting  the  eye  and  not  merely 
those  hr  which  objects  are  illnminaled.  Since  ohiects  are  each 
in  virtue  erf  diStreneea  of  ralecMd  ]i^  Ae  ilittninatian  which 
affects  Oe  eye  is  ddmtinetf  fay  the  eocCciaats  of  diffuse  fcAee- 
tion  of  tlie  objeets  in  die  fidd  of  view,  the  snrfaee  observed 
acts  as  a  secondary  source  of  illumination,  and  for  details  small 
compared  with  the  normal  visual  distance  the  law  of  inverse 
squares  holrf".  honrr  the  tendeticy  to  get  the  eye?  close  to  the 
work  in  iiisutTicient  ilUimination.  In  weak  li.c;lit,  say  o-i  or  O.a 
foot-i-atidle,  variations  of  sliaile  are  perceived  only  with  difficulty. 
At  0.5  loot-caiitlle  cot;ditnjiis  are  very  greatly  improved  and 
useful  illumination  begins,  and  above  i  foot-candle  they  may  be 
considered  normal,  unless  close  detail  is  concerned,  in  which 
eaac  more  light  is  of  some  assistance.  Bnt  the  controUint  factor 
in  practical  Ulnmination  is  tiie  Inmiooaity  ei  the  colora  conoeRied, 
producing  apparent  color  rdattona  which  entirely  made  liie  real 
ones  already  described.  Given,  therefore,  the  general  kind  of 
work  which  is  to  be  done  under  artificial  light  and  one  can  reckon 
from  general  physiological  and  physical  data  the  approximate 
intensity  of  illumination  required.  The  lowest  permissible  illura- 
ifi.xtion  is,  of  course,  for  coarse  work  on  approximately  white 
objects,  the  highest  for  close  diserimination  oi  detail  and  ^ih.iding 
in  darlE  djccts. 

For  very  wcalc  and  very  bright  illumination  the  effect  of  pupiU 
lary  diameter  must  be  talieo  into  aeconnt  So  far  as  objecu  in 
Oe  viaibte  field  am  coneemcd  there  is  evoy  rcaaon  for  Iteepmf 
tiw  illtmiinatlon  received  from  tlicm  quite  near  to  tlie  critical 
amount,  and  so  long  as  this  is  done  the  pupillary  diameter,  so 
far  as  these  objects  are  concerned  remains  reasonably  constant. 
The  iris  diaphragm  of  the  evr  rcspomls  by  reflex  action  to  light 
and  other  stimnii,  var>iiiK  in  diameter  from  hardly  more  than  a 
point  in  very  intense  light  to  a  width  in  complete  darkness  so 
great  that  the  iris  actually  retreats  under  the  margin  of  the 
cornea.  If  a  bright  light  causes  the  pupil  to  contract  abnormally 
the  illumination  available  from  objects  in  the  field  of  vision  is 
cut  down  and  the  normal  acnsibilily  «f  tte  eye  may  be  greatly 
icdvced.  Suppose,  Ibr  inatancc^  an  eye  leecivmg  i  iaol^aBdle 
at  its  Boimal  pupillary  diameter,  in  such  case  not  far  from  4  mm. 
Let  now  a  light  enter  the  field  of  vision  bright  enough  to  contract 
the  pupil  to  3  mm.,  and  the  effect  is  the  same  so  far  as  the  gen- 
eral field  is  concerned,  n?  if  rhe  available  illumination  were  cut 
down  to  0,2s  foot-candle,  which  is  too  low  for  decent  seeing. 
Hence,  the  iinportMKe  of  kccj^ag  bright  radiaota  out  «f  fbe 
field  of  vision. 

The  actual  relation  between  ptiptllary  apcrttire  and  intensity 
of  illumination  has  been  investigated  wiUi  somewhat  varions 
results,  much  depending  on  the  stale  of  adaptation  oi  the  eye. 
In  examiniiic  the  classical  experiments  of  Imnfecrt  «i  this  auln 
Ject  a  simple  appraxlmate  fdation  appaand  betweca  Ac  am  of 
the  pupil  and  fha  flhiminallen,  to  wit:  that  the  fonaer  varied 
wfth  flie  reciprocal  of  the  square  root  of  the  latter.  It  Is  prob- 
able that  the  pupillary  aperture  's  affected  by  the  intrinsic  bril- 
liancy of  the  source  as  well  as  the  illiunination  from  it,  bat  the 
enact  relation  remains  mdefiaed.  This  much  is  eertain,  tel  a 


light  of  too  higli  inlensily  or  intrinsic  brilliancy  williiu  the  fidd 
of  viaion  tends  to  defeat  its  own  purpose  by  anMnadciily  alO^ 
ping  down  the  iris.  This  is  qiutu  apart  from  the  well-known  and 

seriou!:  effect  of  Mich  tights  in  causing  retinal  irritation,  to  which 
the  lusv  vi  many  an  eye  may  be  attributed.  Any  violent  cisntrast 
ui  the  field  of  vision  is  objectionable  for  the  same  rea-nn,  in 
less  degree,  so  that  if  conditions  are  such  as  to  require  powerful 
illumination  in  a  part  of  the  field  a  very  bright  background  in 
the  rest  of  the  field  should  be  avoided,  it  being  preferable  to 
have  there  merely  enough  light  to  avoid  excessive  contrasts. 

As  most  objeets  are  ootored,  tlie  relative  luminosities  of  vadoua 
colota  are  impoitant  couidentiMM  In  itlnmination.  That  Oe 
aye  la  affected  by  varions  cofora  In  very  different  degreca  k  wdl 
known,  and  the  fact  is  responsible  not  only  for  great  ^IReultiea 
in  pliotometry,  but  also  for  serious  limitations  on  the  possible 
efficiency  oi  illuminants.  Fig.  I  siiovv^  several  luminosity  curves 
from  the  experiments  of  Abney.  Curve  i  is  that  for  the  normal 
human  eye  takcn'with  fairly  bright  light  It  has  a  strong  maxi- 
mum in  the  yellow  of  the  spectrum,  while  in  the  scarlet  on  the 
one  hand  and  the  full  green  on  the  other  the  apparent  luminosity 
has  fallen  to  half  the  maximum.  In  the  deep  crimson  and  the 
bhie  re^cctiveiy  it  is  below  a  quarter  and  rapidly  fsllinf.  While 
the  lunrinous  pert  of  the  spectrum  lies  mainly  between  wave 
leogdia  T^f*  and  400W  the  effective  part  trf  it  ties  Lawmin 
wave  lengths  630  and  sjo.  Energy  ontside  these  linnts  Is  for  the 
m-i?r  part  wasted  so  far  as  vision  is  concerned. 
At  first  tsight,  therefore,  the  eye  would  ieera  to  be  very  ineffi- 
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ciently  ofganised.  Sndi,  however,  is  not  the  case,  for  the  eye  has 
^  been  evolved  not  far  artificial  ligfa^  hot  to  meat  the  cxigendea 
of  natural  Ugh^  and  its  point  of  maximum  hmuNaily  falls  veiy 

near  to  the  point  of  maximum  energy  of  the  solar  light,  in  fact, 
between  that  and  the  maximum  energy  point  for  skylight,  10 
that  the  adjustment  of  llie  sensibility  for  natural  conditions  i* 
excellent.  Moreover,  were  it  not  for  the  adjustment  of  the  eye 
for  a  sharp  maximum  of  sen  iti:;i  .  we  should  be  totally  unable 
to  see  clearly  on  account  of  the  effect  of  chromatic  aberration. 
When  the  eye  is  accommodated  for  yellow  light,  images  due  to 
deep  red  and  deep  blue  light  are  badly  out  of  focus  and  were  they 
comparable  in  brightness  to  the  yellow  image,  near  vision  would 
be  very  indistinct,  and  aside  from  this  we  atMuld  lose  much  of 
tte  oontraat  which  hdpa  to  rmider  ebjecta  visible. 

Aa  was  long  ago  noted  by  Pinkinje  and  Dove^  the  relative 
lumhiosiiy  of  different  colors  is  greatly  affected  by  the  absolute 
intensity  of  the  illumination,  a  f.-ict  at  once  curious  in  itself  and 
in  photometry  very  troublesome.  Curve  y  of  Fi^.  1  shows  the 
relative  luminosities  f'^r  white  light  of  ;ui  Ir.teiisi"  \  i'  :i;t  i-  066 
foot-candle.  Its  mitximum  lies  in  the  Kill  green  instead  of  the 
yellow  and  the  luminosity  for  yellow  and  red  is  very  low.  To 
be  strictly  comparable  to  Curve  i  it  should  be  plotted  with  the 
same  maximum,  but  its  shape  plainly  shows  that  in  light  of  so 
low  intensity,  the  normal  eye  is  red  blind.  Curve  a  shows  the 
lumuMsities  in  an  actual  ease  of  color  Uhidncsa.  Ked  bfindoen 
variea  In  amount,  but  no  case  is  so  severe  sa  Oat  of  fha  normal 
eye  in  weak  light. 

The  comparison  of  colured  lights  involves  this  phenomenon  to 
a  very  serious  extent,  ar;d  in  particular  all  extinction  methods  are 
vitiated  by  it  save  when  used  merely  for  the  comparison  of  lights 
of  similar  color  or  for  the  actual  measurement  of  very  km  in- 
teuaitiea.  In  tad;,  any  pholomatric  devke  irtMi  can  he  naad  «a 
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eoloftd  Mglttt  with  coherent  result*  hg  both  tbt  nprnal  tad  the 

color-blind,  owes  its  apparent  cflkaqr  to  ^iutfiui  of  pwt  oi  the 

tpectrnm  generally  useful 

Now  in  using  artificial  illuminants  the  real  iisefuSness  of  the 
light  evidently  depends  upon  the  amount  of  tntrgy  which  falls 
within  that  part  of  the  visible  st^fctnim  to  which  (he  evf  is  rca- 
lonably  sensiiive.  In  fact,  the  photometric  principle  laid  down  by 
Crova,  <:.i  jiiiparing  HghM  by  their  respective  components  bi  the 
nc^borhooU  of  JSSmi  wave  length  had  much  to  rceoauMnd 
it  in  dealing  with  aotnota  which  give  a  coodBtnas  qtectnun.  Tin 
pMitioa  «f  tlie  mugr  maxinnpn  in  the  apnetnui  «f  aa  iacm- 
dasocnt  body  it  a  fiwR'liciit  uS  tlie  temperature  and  nnlortwiiteijr 
fitt  temperatures  available  in  flames,  incandescent  lamps  and  la 
forth  are  too  low,  say,  1,800°  to  2,200*  absolute,  to  place  this  max- 
imiini  where  it  will  do  the  most  gixid  In  fact,  to  j-i  il  the  max- 
itiiuiTi  when-  it  ought  to  he  rf(jiiiri-s  the  siOnr  iiMTipcrature  itself. 
Fig.  2.  from  l:.e  rvse;ir:  he:.  il  \:chr!|<,  gives  witli  arbitrary  ordi- 
nates  the  distribution  of  energy  in  the  visible  part  of  the  spectrum 
for  various  familiar  sources  of  light.  The  first  three  curves  are 
for  ordinary  incandescent  solids  and  bear  a  striking  resemblance 
to  each  other.  Curve  4,  from  the  electric  arc,  shows  relatively 
noK  blue  aad  leas  red  Aan  the  others,  thus  oorrespcndiag  to  ita 
h^cr  tcnpentim.  Cnme  s>  tnm  a  Wclsbaefa  mantle,  sh««t 
a  cotnideraUe  departure  from  the  distribution  of  the  normal  in* 
candescent  body,  due  not  to  enhanced  tempcrrsturc,  but  to  power- 
fully selective  radiation.  Il  indicates  a  very  high  luminous  effi- 
ciency, since  the  maximum  lies  withm  the  visible  spectrum. 
Curve  6  is  the  solar  radiation,  which  is  from  a  tcmperaluic  so 
enormous  that  the  maximum  is  pushed  up  into  the  orange.  Were 
one  sure  that  the  radiation  is  quite  non-selective  a  pretty  close 
value  for  solar  temperature  could  be  obtained.  As  it  is,  it  is 
only  safe  to  say  that  the  teaipeiaMre  it  probably  between  Sfooo^ 
aad  6jax)*. 

Now  these  curves  are,  so  to  qealc,  tfaa  bwk  iag>«nda  of  the 

total  energy  curves.  Fif.  s  thowt  tbdr  rdatioB  to  die  whole 
radiation.  Curve  i  shows  the  {mmente  advantage  in  efiSciency  of 
the  solar  radiation.  AV.  ordmary  ilUimitiants  give  cur\'C5  lying 
between  2,  the  Hefner  lamp  and  i,  the  acetylene  Aame,  which  is 
not  far  froin  the  re  uU  fnven  by  the  WK,  tile  Only  artificial  liglit 
of  higher  temperature. 

The  efficiency  of  an  itluminant  in  the  sense  in  wMdi  the  ex- 
pietaion  is  ordinarily  used  is  tlie  ratio  lietweca  tlie  luauBoni 
energy  and  the  total  energy.  In  tbu  estimate  the  Imniaoui  spec- 
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trum  is  commonly  taken  as  beginning  at  wave  length  760  ««•  All 
of  it  that  is  good  for  anything,  however,  lies  practically  between 
Hw  Dnita  dwwa  oa  Kg.  3. 

AnittrBoi  bu  feand  for  Uia  paftfcular  eaeigy  curve  of  tfaa 
Hefner  lamp  (hat  one  stpnrc  centimeter  el  surges  1  m.  from 
the  flame  receive-'  8.3  ergs  per  second  of  luminous  energy,  which 
(rivev  for  this  particular  source  »  luminous  efficiency  of  O.O  per 
cent  Other  things  being  enual,  if  all  the  energy  were  converted 
into  light  on  the  basis  of  this  mechanical  equivalent  of  light, 
we  tlMuM  dblaitt  for  a  radiation  wholly  witliin  the  viable  «pee- 


tran,  a  candle  at  a  consumption  of  o.  115  watt  But  the  visible 
light  is  really  the  summation  within  the  visible  spectrum  of  each 
dement  of  energy  multiplied  by  its  corresponding  cocflicient  of 
luminosity,  and  this  summation  is  very  diflfcrcnt  for  different 
energy  distributors.  Nichols,  from  the  application  of  Crova'l 
criterion  that  lights  of  equal  intensity  at  wave  length  of  590w> 
are  equal,  has  made  some  most  interesting  approximations  to  the 
mechanical  equivalents  as  derived  from  other  illuminants  reach- 
ing for  siuilight  4.85  ergt  per  tecood  and  for  the  Welshach  on 
account  of  its  tdediTe  radiatian,  aa  low  ae  4.99  ergs  per  sceoad. 
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A  rigorous  summation  made  as  above  would  change  these  quan- 
tities somewhat,  but  the  main  point  of  the  matter  is  that  if  one 
could  confine  radiation  to  the  visible  spectrum  with  as  good  a 
disttibatioB  aa  it  given  by  the  Welabach  or  hy  aunUght  one  oonid 
aecare  aitiidal  4lht  at  a  oBntumptiaB  of  about  0.06  watt  per 
caadla^awar.  This,  however  is  not  the  limi^  for  if  b  addition 
one  codd  crowd  all  the  radiation  into  ibe  neigbboiliood  of  wave 
length  5iXi>»M  one  cuulf!  get  !;ght  at  a  consumption  of  approxi- 
mately o.ot  to  0.02  watt  per  car.dk-puwer,  which  is  about  the 
theoretical  minira-jm.  This  would,  however,  be  practically  monO' 
chromatic  light  by  which  color  vision  would  be  impossible. 

The  flaming  arc  is  the  most  efficient  illuminant  yet  found,  and 
M.  Blondel  has  been  able  to  obtain  from  it  a  mean  spherical  candle 
at  a  consumption  of  o.i  watt,  due  to  the  very  high  luminoeity 
of  the  two  caldnm  fluoride  bands  near  to  wave  length  teow^. 
The  ligbl^  bovewr,  has  a  targe  color  error  wUdi  tan  ba  cor^ 
rected  only  by  a  oontiderable  sacrifice  of  efficiency.  Undoubt- 
edly, a  diseontinuoui  spectrum  gives  the  best  chance  for  higj» 
efficiency,  but  only  at  the  cost  of  serious  color  errors.  Even  if 
one  could  obtain  a  discontinuous  spectrum  of  the  three  primary 
rays  only,  it  would  be  at  a  sacrifice,  and  there  would  be  some 
doubt  of  its  value  as  an  illuminant  on  account  of  chromatic- 
aberration  in  the  eye. 

Could  one  steal  the  fire-fly's  secret,  the  result  would  be,  if 
Langley's  experiments  correctly  represent  i^  a  light  of  high 
effideocy  it  is  true,  but  of  about  the  cotor  al  a  superannuated 
Welabach.  Ftam  all  appearances,  it  will  be  astremaily  diffienil- 
to  do  mneh  better  than  to  obtain  a  candle  at -a  eonsumption  oF 
0.5  watt  witb  an  iilnininant  of  reasonably  good  color  quality. 
anctntioN. 

Tlie  discussion  was  opened  by  Dr.  Percy  Fricdenberg;,  piresK 
dent  of  the  Harien  Medical  Association,  who  spoke  from  Ute- 
viewpoint  of  the  oculist,  of  the  general  effect  of  light  on  tiw  eye. 

After  explaiinng  the  ability  of  the  eye  to  detect  certain  ififfer- 
cnces  in  intensity  of  illumination,  he  stated  that  the  amount  of 
light  admitted  to  the  eye  depends  upon  the  sire  of  the  pupil,  and 
objects  can  he  seen  ;  lr:  il'.  t  vrii  when  the  pupil  is  much  con- 
tracted. The  pain  experienced  when  passing  to  and  fro  between 
dimly  lighted  and  biilliantly  lighted  rooms  is  due  to  the  attempt 
of  the  pupil  to  adapt  its  opening  to  the  illumination.  The  most 
perfect  illuminaticm  is  that  in  which  there  arc  no  marked  changes 
in  brilliancy.  In  regard  to  the  effect  t^oo  the  vision  and  die 
fatigue  of  the  eye,  die  eompariaon  of  leave  Is  nm*  largely  a 
question  of  distribution  than  of  quality  ar  VMndly.  Tba  paia  filt' 
when  even  a  shaded  lamp  is  placed  near  the  eye    dbe  iHa  to  the 

brilliancy  nf  the  ilhiminatinn  than  to  the  heat  of  the  'amp.  which 
tends  to  dry  off  the  surface  of  the  eye.  Lamps  should  always  be 
plaeed  so  that  no  li^t  falls  direcdy  into  the  cyat  anl^  the  objccr 
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to  ke  M«a  ahooM  lie  JUoniiMtai.  rAngr  fatm  «t  waaaAnaaHe 
Sght  is  dindvanugeous,  becMne  it  tifet  one  Mt  of  ve  aerm 

trithont  using  the  others. 

Dr.  N.  J.  Hepburn,  of  the  M-inh-ittan  Eye  .and  Ear  Hospital, 
remarked  that  too  much  light  is  worse  than  too  little ;  a  well 
suidiifii  ligl'.;  ]=.  best  of  aK.  Kxpe rii-tue  fl'.ows  that  the  ycliDw 
light,  suci)  as  is  obtained  from  a  kerosene  lamp,  is  much  less 
fidguiag  to  the  ^  than  the  white  light,  which  comes  from  a 
IwilliaBt  incandciocat  lanpb  A  pleaaing  effect  is  obtained  Iqr 
■ring  a  Qi^l  jreOow  or  gcaar  ccdor  §ot  Ae  walif  oi  tooou^  Ike 

Dr.  WiUiam  S.  Dennett  exproaed  Ua  appforal  of  the  method 

med  in  IDHmteating  the  Edison  Atidilorinm,  where  atl  of  the 
lamps  are  cither  completely  concealed  or  are  covered  with  frosted 
globes,  most  of  the  light  M- reflected  from  a  white  ceiling. 
The  prime  requisite  in  illumination  is  uniformity  of  distribution 
and  constancy  uf  intensity.  It  cannot  be  too  s'.ronc;ly  urged  tliat 
light  of  great  brilliancy  should  not  strike  the  eye  directly. 

Mr.  W.  VA,  RjnUl  expressed  the  opinion  that  too  much  illu- 
minatieo  is  not  now  being  nied,  and  that  even  thongh  the  light 
Iw  increased  three  or  four  times  it  will  not  be  excasive.  A  law 
shooid  be  passed  to  prolnbii  tlw  placiag  of  Hw  lamps  is  pnUie 
ssscnb^jr  fealb  where  tiw  will  strike  Hie  ejre  directbr.  In 
explanation  of  the  pleasing  effect  obtained  from  yellow  light,  it 
may  be  stated  that  an  incandescent  lamp  which  gives  a  yellow 
light  is  operating  at  a  low  intrinsic  brill  ntic;, 

Mr.  J.  R,  Cravath  believed  that  the  statement  hy  Dr.  Bell  at 
or  near  one  I'^r  two  fixii-eaiiriles  the  eye  is  working  so  near  its 
normal  sensibility  that  further  increase  in  illumination  is  of 
relatively  very  small  value  and  can  be  used  as  a  criterion  of 
general  illumination  for  ordinary  purposes.  Such  intensity,  how- 
ever, is  not  saflficient  for  draughting,  where  at  least  lo  foot-caa- 
dles  tbonid  be  used.  For  reading  puipoaes  it  is  f  reqiiently  resK 
fni  to  have  the  room  as  a  wfaok  less  brill  iantljr  lighted  than  the 
book,  thongh  the  contrast  dMNdd  not  be  too  ffent 

Mr.  E.  L.  Elliott  expressed  the  ofrfnioo  ^t  even  when  lamps 
arc  high  up  along  the  walls  the  efTect  is  disagrce-ihlc  to  the  eyes 
so  long  as  the  lamps  remain  within  the  line  of  indirect  vision. 

Mr.  V.  R,  Lansirgh  stated  that  the  Government  now  specifies 
a  low  surface  brilliancy  from  diffusing  globes  which  surround 
Incandescent  lamps,  namelr,  )i  cp  per  ature  inch  of  diffnsim 
1^ 


Mr.  N.  J.  Noll. 

Ncwitl  Ji^ion  Neall  waa  bom  in  Philadelphia,  Febmarr  7> 
tifSt  »d  attended  the  public  schools  in  that  dtjr  until  gradua- 
tion from  the  Boys'  Central  High  School   Following  this  came 

foi:r  M:;ir5  :n  a  special  apprentice  course  with  the  PcDiisy'ivania 
Railroad  at  Altoonii,  Pa.,  intended  to  train  young  men  for  posi- 
tions of  respon.-ibiiity  in  railr'.iaci  work.  Feeling  at  the  end  of 
his  apprenticeship  the  need  of  a  further  engineering  training,  Mr. 
Neall  entered  the  Massachusetts  Institute  of  Technology  as  a 
Student  in  the  mechanical  engineering  course.  While  pursuing 
tbls  eoMse  electrical  engineering  nwde  •  most  strong  sppeal  to 
his  taste;  from  thia  tetter  eonnt  bt  ms  gnduated  ia  1900  with 
tfie  degree  of  S.  B. 

Immediately  .iftcr  graduation  Mr.  Neall  associated  himself  with 
the  Westinghouse  Electric  &  Manufacturing  Company  at  East 
Pi'tsli-.jrp,  I-'.i  ,  becoming  later  ?o,;.:^triMt  In  Mr,  Prrcy  H  "  homrss, 
ciiKincci  of  prntcctivc  apparatus  ('  n  liinh  vijllnur  tr.ni-;iii:*-:ion 
lines  When  Mr.  Thomas  went  over  i  i  i'k-  Conju.r  Hrwiit  Kler- 
tric  Company  Mr.  Neall  assumed  the  responsibility  for  this  sec- 
tion of  the  engineering  department.  In  connection  with  this 
work  Mr  Neall  traveled  extcnsitrely  over  the  United  States,  and 
lias  ke^it  in  dose  touch  virith  Ae  latest  developments  of  high-ten- 
sion engineering.  By  arrangenMBt  Mr.  Neall  has  lately  enjoyed 
the  advice  and  co-opentioa  at  Mr.  Aknader  J.  Wurta,  the  wcll- 
known  authoiiljr  oi^  aad  inventor  of,  llgbtning  protective  devices. 

Mr.  Neall  has  eontrflmted  to  the  engineering  press  a  series 
of  semi-historical  articles;  he  has  recently  presentee!  a  paper  be- 
fore the  American  Institute  of  Electrical  Engineers,  entitled, 
" PcrforTncincc  of  Lightning  .•Arresters  on  Transmission  Lines," 
and  took  part  in  the  discussion  of  papers  presented  before  the 
U^tensloa  eommlttee  of  thst  body,  as  wvll  as  of  dwae  pr^ 


seated  before  the  Intamational  Beotrieal  Coagraas  at  St  Loaisk 

Mr.  Neall  is  thoroughly  conversant  with  and  greedy  teteitsied 
in  the  German  language  and  German  technical  literature,  having 
visited  Germany  to  extend  his  knowledge  thereon,  and  later  was 
elected  a  member  of  the  Elcctrotcchnischcr  Vcrcin,  of  Germany, 
and  of  the  Oeut-sch-Amerikanischer  Techrukc  r-Vcrband. 

Mr.  Neall  recently  resigned  his  position  with  the  Westing- 
house  OMBpaay  to  work  fardier  afidd,  aad  has  aow  opeaed  aa 


Ua.  M.  J.  MXAU.. 


oflice  b  Boston.  He  wiU  make  a  spadal^  of  UgMaiaff  piataelifw 
apparatus,  in  connection  with  wfaiiA  so  few  men  are  smUat  In- 
dependently, and  also  engage  in  a  more  rcatixted  seasa  oa  loeal 

problems  of  aliernaiing-carrcnt  appKcatioas,  partiealailjr  for 
voltage  installations. 


CURRENT  NEWS  AND  NOTES. 

MARRIAGE  BY  TBL^HONR.—K  telephonic  marriage 
'.eicujuuy  was  performed  recently  at  Pcarlington,  Miss.  The 
minister  lost  his  way  and  returned  home  about  11  at  night,  when 
he  was  called  up  by  the  anxious  couple,  who  were  miles  away* 
and  the  ccrcnoay  ma  performed  over  the  tetephone  Uae. 


KESVLTS  0!iTAI.\'ED  IVITU  GAS  POWER— The  Fraafe- 
lin  I^lectric  Company,  Franklin,  Pa.,  has  recently  decided  to 
crease  its  gas  power  lighting  plant,  and  has  aooordlaglijr  plaeed 
aa  order  for  a  Wcstiagboase  i^bp^  threo-qrliadcr  vcrtieal  type 
gas  eagiaa.  The  canvaaiy  haa  epvatcd  a  gaa  eagiae  plant  for 
several  ycaia,  and  has  done  aanqr  enlirsily  with  the  use  of  steam. 
The  present  pisnt  consists  of  live  belted  units  of  similar  type,^ 
which  have  been  giving  uninterrupted  service  since  the  change 
over  from  steam  to  gas,  and  the  present  order  is  the  outcome  of 
the  successful  experience  which  the  company  has  had  with  gas 
power.  .Natural  gas  is  used  in  the  plant,  obtained  from  local 
wells,  and  is  exceedingly  rich;  both  the  gas  and  oil  occurring  ia 
this  district  heitix  the  richest  known  in  any  part  of  the  COUnliy. 

INDIANAPOLIS  TELEPHONE  RATES.— Tin  T«ili.««p.tH. 
Board  of  PtAQe  Warics  has  dcakd  the  petitwa  irf  tha  latfaa. 
apolis  Telephone  Gnapaagr  asMag  for  a  material  mndifkatinn. 
of  the  company's  franchise.  The  board,  however,  waa  not  a 
tmit.  Two  members  said  they  c  iuld  mn  vote  to  increase  the 
rate  for  telephones  and  extend  the  franchise  of  the  company 
in  the  face  of  public  sentiment  and  the  opposition  ot  tin-  pt.■^s 
against  it.  President  Elliott  said  he  thought  the  company  was. 
entitled  to  relief  and  that  public  sentiment  sometimes  Overlooked 
the  equity  and  justness  of  a  petition.  He  thought  it  advisslda 
to  attempt  some  sort  of  conptoaiise.  The  other  members  of  tiw 
coaaaittee  thought  a  coaptomtia  oat  of  the  quaitiaa  and  voted 
t»  deqr  tiw  petition.  The  toeal  press  made  much  of  the  fact 
that  the  company  got  a  franchise  upon  practically  its  own  terms 
with  the  boastful  purpose  of  reducing  the  cost  of  telephone 
service  in  Indianaptdis,  in  the  meanwhile  earning  gixnl  interest, 
etc.  But  because  it  had  sold  out  to  outside  capitalists  no  con- 
cessions should  he  granted.  The  company  asked  for  the  right 
to  increase  rates  from  $24  to  $32  for  residences  and  from  $40 
to  |S4  for  hosiaeM  tdcphoaes.  and  aa  exteasioa  of  ite  fiaachisb 
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TANTALUM  MINERALS. —The  United  Sutu  l-co  og  cji 
Survey  refers  to  u  recent  discovery  of  a  tantalum  tnuicral  in  a 
feldspar  quarry  at  Houyton,  Gufdl  Couniy,  Md.  Kcar  Glas- 
tonbunr,  CMn,  an  old  fcldipw  quany  is  teing  investigated  as 
lo  the  quantity  of  coltiiiibite  or  other  tmntahuii  mineral  iliat  may 
be  found  in  ihis  feldspar.  A  nrinenl  finaa  Tintoo,  S.  D..  siv«t 
on  analysis  44  per  cent  of  tintiKc  Oxide  and  30.5  per  cent  ot 
niobw  OKidCi 


QUESTION  BOX  FOR  ELECTRICAL  SALESMEN'S 
CONl'ENTION.—'lhe  general  advancement  committee  of  the 
Electrical  Salesmen's  Association  is  planning  for  the  next  con- 
vention in  Januarj-  a  qva-plion  box  on  topics  of  interest  to  elec- 
trical salesmen.  All  intcrcstrd  arc  invited  to  send  in  questions 
which  they  would  like  to  have  discussed,  to  Mr.  C  A.  S.  Howlett. 
chaitaHHi  of  fhe  fenerel  advanccniciit  oonmuttee,  sjoo  Beacon 
Street;  Chioifo.  IN. 

Cine  AGO  ELECTRICAL  SHOW.  -The  first  announcements 
have  bfcii  sent  out  for  the  secui.d  Ch;c:,-iga  Electrical  Show  by 
tlic  I'.lci-trical  Trades  Expoviiion  Company,  A  lirmdiamc  booklet 
dealing  with  the  last  show  i<  i<stiert  Tlx?  due  "^ct  for  January 
I4-a6,  1907,  at  the  GiicaKo  CoIim.-uih.  l  l'.e  first  slinw  was  a  truly 
remarkable  success  both  in  the  luuiibcr  of  cetnrai  station  men 
and  in  the  popular  interest  attracted.  The  managing  director 
this  year  is  Mr.  Homer  E.  Nicsz,  of  the  Chicago  Hdisoii  Company. 

HAS  AMD  OIL  BNGINBS^t.  James  T.  Allen,  of  the 
United  States  Patent  Office,  wtll  soon  pnUith  a  digest  of  the 

United  States  Patents  on  oil,  gat,  air  and  caloric  engines,  issued 
from  1789  to  1905.  The  work  will  comprise  four  volumes,  in- 
cluding about  i.noo  pages  of  briefs  and  claim?,  2,000  luiiic:  of 
drawinjfs  an.i  500  pages  of  indexes,  the  latter  comprising  a  com- 
plete list  of  the  citations  hv  number,  name  and  date,  of  inter- 
ferences and  decisions.  The  work  will  be  ready  for  delivery 
witUa  a  1^  moBtha.  and  will  be  continued  kg  annual  supple- 


sparks,  whicli  Jijnited  powder,  aiid  vaine  from  the  contact  of  1 
metal  implement  with  an  unprotected  electrical  lixture.  Ccrtaio 
fixtures  will  be  covered  with  insulating  material,  which  will  pre- 
vent any  such  disaster  as  that  on  the  Ktvrtari,*,  while  other  dcc- 
trical  lixtttrce  which  can  he  moved  will  be  transferred  fmm  the 
turrets  and  placed  in  nnother  part  of  tiie  ship. 

CANDLE-POWER  CONFUSION —The  present  unsatisfac- 
tory condition  with  respect  to  candle-power  rating  is  indicated 
in  the  auno::!Kcment  of  a  lamp  manufacturing  company  that  in 
a  new  type  ot  lamp  which  it  is  placing  on  the  market,  candle- 
power  values  will  not  he  Riven  on  the  iabcl.  The  reason  olftreo 
for  this  is  that  "candle-power  is  used  to  expras  concentrated 
values  due  to  reflectlioa  from  supporting  frames  in  such  lamps 
as  the  Memst;  to  express  values  given  by  reflectors  used  with 
the  hnips;  as  in  the  case  of  the  Meridian  and  General  Electric 
units,  etc.  Candle-powers  have  as  tlie  resnlt  of  thb 
use  become  mnleaiSng  and  confusim;  nod  ic  has  bci 
desirable  to  omit  tbem  from  the  lamp  label  and  to  give  them  only 
when  required,  and  then  fully  and  accurately  defined  as-  'taua 
horizontal,'  'mean  vhericat,'  Snltws  with  a  gma  Com  of  re- 

llector,'  etc." 


TECHNICAL  STUDY  IN  INDIANAPOUS.—'SiK  directors 
of  the  Technical  Institute  of  Indianapolis  are  highly  grattfied  over 
the  progress  made  in  its  development  with  the  closr  of  til.'  f^.rst 
year.  The  h\g  b-jildings  on  the  76  acres  uf  Rro  ind,  fnrijierly 
the  United  .State;  Arsenal,  have  been  tvinied  into  trade  school 
buildings,  few  alterations  being  necessary.  The  power  house 
plant,  which  heats  all  the  buildings  with  ste^m,  lights  them  with 
electricity  and  provides  all  the  machinery  in  all  the  departments 
with  dcctrie  power,  attracted  nnusual  attention  on  comnience- 
mcat  week.  Adjoining  the  power  plant  is  the  electrical  school. 
Students  hi  this  department  are  already  m  demand.  Id  his  com- 
mencement address  Mr,  Frank  A.  Vamderlip,  of  New  York,  said 
that  the  reason  that  many  processes  of  nunufscturc  and  of  elec- 
trical const ruct'of.  a-e  becoming  moTC  dificnit  and  expensive  is 

the  l.'iek  of  skillerl  workmen. 

TEl.HAIiMONY  IN  NEW  YORK.— A  few  mombs  ago  we 
described  the  beautiful  and  ingenious  system  of  Dr.  Thaddeus 
Cahilt  for  producing  and  distributing  music  electrically  by  me.in? 
of  his  'telharmoninm."  The  apparatus  made  and  tried  .nt  Ho.- 
yoks;  MuB.,  ins  been  rensoved  to  New  Yoik  City  and  will  be 
aasonhlcd  again  here  with  Uw  obfeet  of  making  regular  demon" 
strations  of  the  system.  A  hall  has  been  secured  at  a  central 
pohit  in  the  theatre  district  on  upper  Broadway,  and  in  the  early 
fall  lelharmontc  foncertt  Aili  be  given  for  the  ptcneral  public. 
The  plant  is  being  so  arr.mge  1  that  the  auditor*  cmi  also  be  spec- 
tators and  see  tl:c  niiisic makini^  machinery  in  operation,  and  the 
distribution  of  the  music  by  wire  to  distant  points  in  the  city 
win  also  be  llluittatcd. 


ELECTRICAL  PtTTINCS  ON  NAVY  SHIPS.— A  dispatch 
from  Wasfaingtoo  slates  that  instructions  have  been  sent  to  the 
navy  yards,  ineludiiig  that  at  BrooUlyn,  where  the  battleships  arc 
being  docked  and  overiianled  preilnAHiry  to  the  snmmer  exer- 
cises, to  have  changes  made  m  the  electriesl  appliances  of  the 
turrets.  This  is  the  result  of  the  investigation  into  the  accident 
on  the  Kt<^sarge  some  weeks  ago  at  Guantanamo.  It  was  found 
that  the  toss  of  Hfe  and  the  menace  to  tiia  ship  were  doe  to 


A.  S.  M.  E.  AffAJRS.—  'Ihc  well-known  beadciuarters  of  the 
Amercian  Society  of  Mechanical  Ejigineers,  12  West  Thirty- 
first  Street.  New  York  City,  have  just  been  sold  for  $iao,oaa 
The  society  has  thus  done  very  well  owing  to  the  rapid  advance 
in  the  price  of  real  estate  is  that  vidnily.  The  moneiy  will  go 
toward  payfaig  for  Ae  society's  Oun  in  the  real  estate  on  wUA 
the  new  United  Enghieariqg  Building  stands.  Another  hnportnt 
event  in  the  alFatrs  of  the  society  is  the  offering  to  Mr.  Calvin 
W.  Rice  the  ■sfcret.iryship  of  the  society,  of  which  he  hr>s  long 
been  a  mcaibcr.  Mr.  Rice  ha.s  had  a  great  df-al  to  do  with  the  new 
building  and  was  for  a  time  chairman  of  the  1  n  iml-  I-  ,;oJ  Con;- 
mittee  of  the  American  Institute  of  Electrical  Engineers,  so  that 
he  is  thoroughly  familiar  with  the  general  situation.  His  wide 
acquaintance  and  tiis  methodical  habits  of  industry  wonid  insure 
In  the  new  woifc. 


TELBPHOltB  COMPBTITION  IN  BOSTOlf.— Tint 
Independent  TdepihoBe  Company  has  asked  tot  a  franchise  to 
conduct  a  telephone  business  in  Boston.  At  present  there  is  an 

independent  company  in  tha:  city  kiiov,i;  as  the  Massachusetts 
Telephone  Company,  which  is  doing  buiiue^ss  in  opposition  to 
the  New  England  Telephone  &  Telegraph  Company,  the  Bell  cor 
r^rri  The  Massachusetts  Telephone  Company,  however,  does 
.  Illy  a  small  business,  having  in  the  neighborhood  of  about  1,000 
telephones.  It  caters  particularly  to  the  wool  trade.  The  new 
independent  company  which  proposes  to  enter  the  field  offcts 
rales  consideraMy  bdow  those  of  the  Bell  Company.  The  situa- 
tiM  la  Boston  appears  to  be  much  Ibe  same  as  it  is  in  New 
York.  The  New  England  Telephone  Company  is  veiy  strongly 
entrenched  in  Boiton  jnit  aa  the  New  York  Telephone  Company 
and  the  New  York  ft  New  Jersey  Telephone  t 


.\7-:;r  CENSUS  WORK— The  President  h.as  signed  the  :ic'. 
of  ConRress  broadening  the  duties  of  the  Director  of  the  Census. 
It  provides  that  after  the  completion  and  rettim  of  the  enumera- 
tion and  of  the  work  upon  the  schedules  relating  to  the  products 
of  agriculture  and  to  manufacturing  and  mechanical  establish- 
ments provided  for  in  Sectmn  7  of  the  act  of  March  3,  tSps^ 
entitled  "An  act  to  provide  for  taking  the  tweUtti  and  snhse- 
qvent  ocflsuses."  Hw  Director  of  the  Census  b  au^rized  is 
addition  to  other  work,  every  five  years  to  collect  statistics  re- 
lating to  street  railwffvs  electric  light  and  power,  telephone  and 
telegraph  business.  The  Director  of  th«  Ceiisns  shall  prepare 
schedules  contaiinng  such  inlcrrosalories  as  shall  in  his  iuik 
mcnt  be  best  adapted  to  cUcit  the  information  required  ur.def 
the  subjects,  with  such  specifications,  divisions  and  particulars 
untifT  f^rh  head  as  he  shall  deem  necessary  to  that  end;  aitd 
all  Tci^'.n-ii  prepared  tmder  the  provisions  of  tliis  section  shal! 
be  designated  as  "Special  Reportt  of  the  Census  06^6;*  For 
the  purpose  of  securing  the  statistica  required  by  this  sedkn 
(he  Director  of  the  Census  may  appoint  special  agents  when 
necessary,  and  sndi  special  agents  shall  receive  compensation  ss 
hereinafter  provided. 
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Hydro- Electric  Plant  at  Albany,  Ga. 


By  R.  W.  Hutchinson,  Jr. 

UXTII.  fumparatively  recent  years  a  hydro-electric  plant  in 
ihc  far  South  of  any  appreciable  size  was  a  rarity,  espe- 
cially iti  when  such  a  plant  is  located  below  the  "Southern 
fall  lir.e"  of  Ge*>rgia  in  an  almost  flat  country.  The  Southern 
fall  line  of  Georgia  is  a  line  connecting  approximately  Q)lumbus, 
Macon  and  .\ususta  and  contains  within  a  radius  of  50  miles  on 
either  iide  some  of  the  best  water  powers  in  the  State.  Below 
this  "line"  the  country  becomes  undulating  and  more  f)at  the 
farther  south  one  goes,  so  that  while  the  clement  of  abundant 
water  supply  in  the  streams  is  found  to  a  considerable  degree, 
shoals  of  any  magnitude  are  relatively  scarce.  Hence  for  several 
reason* -the  most  salient  of  which  are  the  undeveloped  condition 
of  this  section  of  the  Slate  and  the  comparatively  high  coit  of 
water  power  development  under  the  physical  conditions  above 
mentioned — verj'  few  water  power  developments  have  been  made 
in  Southern  Georgia. 

The 'plant  of  the  Albany  Power  &  Manufacturing  Q>ntpany  is, 
therofnre.  interesting  as  being  one  of  the  pioneer  de%'elopn>ents 


abutment  of  the  d.im  is  150  ft.  in  length,  the  right  abutment 
60  ft.  in  length.  The  dam  is  constructed  of  concrete  masonry, 
and  both  the  upstream  and  downstream  faces  are  finished  in 
Portland  cement  concrete.  Much  difHculty  was  experienced  in 
"the  construction  of  the  dam  owing  to  the  necessity  of  transport- 
ing the  rock  for  the  concrete  from  a  distance,  as  all  the  rock  ob- 
tainable in  the  neighborhood  is  of  limestone  origin  and  unsuitable 
for  use  ui  the  making  of  concrete.  '1  lie  bulkhead  portion 
of  the  dam  is  23  ft.  rising  about  the  crest  of  the  dam.  Trash 
racks,  sand  gates  and  the  head  gates  are  placed  in  the  upstream 
side  of  the  bulkhead.  Fig.  i  shows  the  dam  and  power  house. 
The  picture  was  taken  during  the  flood  season  when  the  depth 
of  water  over  the  spillway  was  about  4  ft.  In  order  to  provide 
for  low  water  2-fL  flashboards  arc  used  on  the  dam  to  impound 
water. 

POWEE  HOUSE. 

The  power  house  is  situated  on  the  right  bank  of  the  stream 
and  its  upper  end  forms  a  part  of  the  bulkhead  of  the  dam.  The 
building  is  30  by  80  ft.  and  is  of  fire-proof  construction  through- 
out, with  walls  of  brick  laid  in  Portland  cement  concrete,  and 
floor  of  concrete  finished  in  cement  granolithic.  The  roof  is  sup- 
ported on  steel  trusses  and  is  covered  with  tile  and  gravel.  Fig. 


Fic.  I.— View  or  Dam  and  Power  Hoijse. 


on  an  extensive  scale  south  of  Columbus.  The  location  of  this 
plant  is  at  the  Big  Shoals  on  the  Muckafoonee  River,  about  one 
and  a  half  miles  north  of  the  City  of  .Vibany.  Muckafoonee  River, 
which  is  .Tbout  one  and  a  quarter  miles  in  length,  is  formed  by 
the  junction  of  Muckalee  Creek  and  Kinchafooncc  Creek,  and 
flows  into  Flint  River  a  short  distance  above  the  city  limits  The 
watershed  of  these  two  large  creeks  covers  about  1,025  square 
miles  of  slightly  undulating  country,  which  contains  numerous 
large  springs  and  brooks  of  constant  flow.  The  .soil  of  the  section 
drained  by  these  streams  is  almost  entirely  of  a  limestone  b.Tse, 
and  the  water  of  the  streams  is  largely  free  from  silt  or  any  other 
organic  matter  in  suspension.  M  the  site  of  the  power  plant  the 
banks  of  the  stream  are  abrupt  and  precipitous  and  of  limestone 
formation,  so  that  the  conditions  for  a  water  power  development 
were  quite  favorable.  From  a  careful  study  of  the  stream  meas- 
urements for  some  years  the  lowest  flow  in  average  or  ordinary 
years  is  estimated  to  be  650  cu.  ft.  per  second,  with  an  average 
flow  of  1,300  cu.  ft.  per  second. 

THE  DAM. 

The  dam  is  20  ft  in  height  and  rests  upon  and  abuts  at  both 
ends  upon  a  limestone  formation.  It  is  perfectly  straight  and  is 
j£o  ft.  long  with  a  spillway  in  its  center  150  ft.  long.   The  left 


2  shows  a  cross-sectional  view  of  the  power  house  through  the 
rear  elevation,  and  also  shows  the  setting  of  the  turbines  and  the 
arrangement  of  generators  in  the  station.  The  building  is  fitted 
with  a  15-ton  N'ilcs  traveling  crane  for  transporting  machinery 
and  materials  of  construction. 

GE.VERATING  EQUIPMENT. 

The  turbines  arc  four  in  number  and  are  of  the  horizontal 
radial  inward-flow  type  made  by  the  S.  Morgan  Smith  Co.  Each 
unit  comprises  four  wheels  33  in.  in  diameter  mounted  in  a  cast- 
iron  housing  154  if  -  in  diameter.  The  discharge  through  each  pair 
of  turbines  passes  through  a  draft  tube  7  ft.  9  in,  in  diameter 
made  of  'A-'m.  steel  plate.  The  head  on  tlie  turbines  is  23  ft.  and 
each  unit  is  capable  of  developing  900  hp  at  full  gate.  Each  unit 
is  direct-connected  to  its  generator  through  a  flange  coupling. 
In  addition  there  is  an  i8-in.  McCormick  turbine  for  driving  one 
of  the  4S-kw  exciters.  All  of  the  turbines  are  controlled  by  Lom- 
bard governors,  there  being  a  separate  governor  for  each  unit. 
These  governors  are  fitted  with  electrical  control  and  can  be 
actuated  from  the  switchboard. 

Eventually  ther-  will  be  four  generators,  all  of  the  same  ca- 
pacity, only  two  of  which  are,  however,  yet  in  operation.  Each 
machine  is  a  300-kw  General  Electric  three-phase,  revolving-field 
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typf.  gcncratinR  currtiil  at  J.joo  volts  and  60  cycles,  at  a  <.p«ed 
of  j8o  r.p.ni.  Ihe  annature  windings  are  of  the  distribiiud  tytn- 
laid  in  slots  formed  in  the  lanunated-fieid  stroctore.  The  wind- 
in^^  are  M  detSgned  a>  to  live  an  Adkereiit  rcgubtkm  of  8  per 
cent. 

Tin  gWBerators  are  excited  by  two  machines  of  45  icw  captcity 
eftdni  one  of  which  is  belt-driven  from  the  teocraior  flcucit  the 
toatlierlj  cod  of  the  buildinff.  The  speed  of  (be  belt-driven  ex- 
citer it  goo  r^JXk  The  other  exciter  is  dniiMiriven  from  the  iS- 
in.  tnritine  and  rattles  at  a  speed  of  6n>  r.p.ni.  The  butput  of 
eSkh  exciter  is  125  volts  and  36  amp  ,  snil  cllht-i  h  of  sufltcient 
capacity  to  supply  full-load  exciting  custtnt  to  all  macbiiiej. 
The  two  wii;  -ii  or  i  r.ito  i  iiirmiiitt'  iitly,  however,  so  that  one  will 
always  be  ready  to  take  up  the  exciter  load. 

.  SWtVCBBOMDS  AM»  OOMtMM. 

i  lit-  oirrt  ni  fn  it:  the  generators  is  conducted  to  oil  switches 
located  in  the  switchboard  galU'ry,  through  paper-insiilated.  lead- 
covered  cables  which  are  enclosed  in  vitrified  il  -ots  the 
wall.  These  cables  are  of  the  standard  high-voUage  pattern.  The 
oil  switches  have  circait-breaker  attachments  and  the  separate 
tcrmiiials  are  protected  from  each  other  tqr  marble  slabs. 

The  switchboard  coaqniscs  four  panels  of  Tenneaiee  marUe, 
with  fhe  usual  instruments.  The  connections  on  the  exciter  panel 


the  poles  wtr."  ci  stcd  wirii  wijiu-  lead  before  the  cross  arms  were 
[il'>ced  in  position  and  the  arms  coated  with  red  metallic  paint. 

The  cross  arms  arc  all  of  heart  yellow  pine  and  are  exception- 
ally  large  for  the  conditions  of  transmission.  There  arc  two  arms 
per  pole,  each  of  which  is  4  in.  by  s  >»•  >n  diameter,  each  fastened 
to  its  pole  through  the  imdinm  of  ^ia  bolts  and  bnced  kr 
galvaniicd-iron  pieces  supported  Iqr  lag  serewsL  The  iipper  ams 
lie  4a  la.  lotiig  and  carry  one  pin  on  each  side  of  the  pole.  The 
lower  arms  are  66  in.  long  and  have  two  pins  on  each  side  of  the 
pote.  The  insulator  pins  are  of  locust  of  the  combinatioa  wood 
;itid  irc  r;  ty;:ic  with  bi)lt  through  wood  ani'.  Iio^l  or;  top.  All  pins 
were  treated  with  p.iralBn  before  being  put  m  u^.  The  insulator? 
.-.ro  nf  brown  ;rirr.eI.Tin,  double-pctticoated,  Locke  pattern;  th-y 
arc  4  ill.  in  diameter  across  the  outer  petticoat  and  guaranteed  to 
withstand  a  pressure  of  6,000  volts. 

The  circuitt  oonaist  of  stranded  aluminum,  the  eaUes  being  of 
jS^xoo  dfcular  mila  oois^eelloa.  The  circuits  an  tttnng  in  the 
form  of  die  familiar  triangle^  fiie  distance  between  wires  being 
16  in.  The  traniniission  lines  paralld  each  other  for  a  short 
distance  afrrr  Iravini;  the  power  house,  and  then  branch  off,  the 
circuit  siippiyiiiK  the  phosphate  works  running  in  an  easterly 
direction  t  1  -.he  point  of  utilization,  which  is  ;io mt  three. ipi  n 
of  a  mile  diitaiit.  The  double-circuit  line  runs  in  a  southerly 
direction  to  the  city  of  Albany.  After  irntering  the  corporate 
limits  the  two  circuits  form  hve  branch  liites  with  ind^endent 
cut-outs  and  fuses  where  connected  to  the  nuun  line. 


Of  the  3,000  bp  to  be  developed,  ^  hp  are  used  by  the  ei^  of 

Albany  in  public  and  private  tighting  and  for  operating  its  wiit:!r 

Aorl;';  (drdit  I  hi-  -.vatcr  supply  01  tlic  city  cntiifs  fraiii  artesian 
wclli  icver^il  li.;i)dfcil  fcL-t  ui  dcptb,  lilt  pumpi  for  raising  the 
water  being  electrically  driven  bf  means  of  induction 


"SO- 
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< 
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Fig. 


-Csoss-SscxioN Ai.  View  of  Albany  Power  Plant. 


are  so  arranged  that  either  exciter  may  supply  cnrrcnt  to  any  or 

all  generators,  or  the  exciter  may  be  operated  in  parallel  and 
excite  the  fields  of  main  generators.  The  feeder  panel  is  equipped 

wi'h  three  animctcr^.  a  i:i"'\pha>c  watt-hiji.ir  iiieter,  a  power 
factur  meter,  a  frequency  indicator,  a  synchronism  indicator  and 
an  operating  handle  for  .ictuatmg  the  automatic  circuit. breaker 
Each  generator  panel  is  provided  with  a  field  rheostat,  a  tieid- 
dischargc  switch  and  a  main  oil  switch  and  the  usual  synchron- 
ising receptacles,  in  addition  to  a  wstmieier,  a  voitmeter  and  an 


Eadi  outgoing  circuit  is  protected  by  a  "caHoa  hair  IvMainff 
arrester  motmted  en  the  wall  behind  die  switchboard.  The 

ground  wires  of  the  three  arresters  are  bunched  together  and 
conducted  to  a  copper  plate  buried  in  ehatcoal  covered  over  with 
moist  eaith.  thahskhsiow  uhis. 

There  are  three  independent  3,300-volt  tiaiisnrinlaii  lines,  two 

rtf  which  run  to  the  city  of  Albany  about  one  and  a  haft  miles 

diitriTit,  The  other  circuit  supplies  power  to  a  large  phosphate 
frrlili/cr  worlc,  The  three  circuit.'!  leave  the  station  through 
porcelain  lubes  in  the  wall  The  poles  used  in  the  transmission 
lines  are  red  cypress  and  .ire  25  ft  in  length  outside  of  the  city 
limits  and  .15  ft.  inside  tlie  city.  The  polc^  average  7  in.  aero** 
the  top  and  are  set  150  ft.  apart.  The  butts  of  the  poles  are 
tarred  to  a  distance  of  a  ft.  alMve  the  ground  line.  The  gains  in 


The  Albany  Power  4  Mnmhctwing  Company  has  a  I7*year  eoa- 
tract  with  the  dty  of  Albany,  ratilied  by  the  citiaens  on  Tunc  9. 
1904,  to  supply  the  city  with  3,000  maximum  hp,  the  average  being 
iVi  hp.  The  city  has  its  own  i-ieam-driven  plant,  which  was  shut 
dr^wn  in  September.  100;,  or.  acconni  of  the  low  price  of  $27  per 
hp. year,  which  the  city  made  with  tlie  cjni[iariy.  1  ;  e  onlrai't 
which  the  company  has  with  the  city  ojiitauis  the  following  provi- 
sion :  "The  Albany  ^wer  &  Manufacturing  Company  to  operate, 
in  the  event  of  its  inability  to  famish  power  to  the  city  of  Albany 
from  its  plant  on  aoooont  of  Aood,  badcwiter,  breskdowns  or 
from  any  cause  whatsoever,  the  present  steam  plant  of  the  citr 
of  Albany,  during  such  time  as  it  is  tinable  10  furnish  power  IroB 
its  own  plant,  paying  the  expmses  of  ftid,  mgineert,  firemen  aad 
the  labor  incident  to  the  operation  of  the  said  plant." 

The  largest  private  customer  is  the  Albany  Phosph  .ti  Cc-- 
pany,  which  uses  300  hp  in  operating  a  fertilizer  plant,  which 
has  a  capacity  of  TOO  tons  per  day.  There  are  in  use  in  the  fer- 
tiliser plant  one  iSO-hp,  one  75-hp,  five  jo-hp  and  two  3-hp 
motors,  all  of  which  are  of  the  three-phase  induction  type. 

Other  uses  of  the  power  arc  the  r>(H-Talion  of  the  printing  plant 
of  the  .'\lbany  PrJiVy  Herald,  the  driving  of  a  gri^l  mill,  the  run- 
ii::ig  01  an  ice  pl.int.  a  ginnery,  oil  mills,  th.  •ii  uhincry  of  one 
of  the  largest  brickmalring  plants  in  Southern  (Icorgia  and  tlie 
operation  of  several  hot<^  levators. 
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The  City  Council  i\ow  has  under  discussion  a  municipal  street 
railway  system  which  will  likely  be  constructed  and  operated  with 
power  from  the  plant  of  the  Albany  Power  &  Manufacturing 
Company. 

OPEItATION. 

At  the  present  time  there  arc  two  500-kw  units  in  continuous 
operation.  The  other  two  units  arc  a  reserve  to  be  put  in  service 
as  the  conditions  demand.  The  entire  plant  was  designed  by  Mr. 
J.  E.  Sirrine,  of  Greenville,  S.  C,  and  was  constructed  by  Mr. 
B.  H.  Hardaway,  of  Columbus,  Ga.,  under  the  supervision  of 
Mr,  W.  D.  Dent.  The  officers  of  the  company  arc :  Mr.  Smith  D. 
Pickett,  of  .\t1aiita.  president;  Mr.  Elmer  Smith,  vice-president; 
Mr.  William  Markham,  secretary  and  treasurer.  Mr.  E.  S.  Kille- 
brew.  is  superintendent,  and  to  him  the  author  is  indebted  for 
much  of  the  information  herein  concerning  the  plant. 


The  Spherical  Reduction  Factor  of  Tantalum 
Lamps. 

By  Dr.  Ci-wton  II.  SuAtp. 

On  the  introduction  of  a  new  type  of  lamp,  such  for  instance 
as  the  N'crnst  or  the  tantalum,  a  question  should  be  immediately 
raised  whether  the  ordinary  methods  of  testing,  such  as  are  com- 
monly employed  with  previously  existent  types  can  properly  be 
applied.  It  is  well  known,  for  instance,  that  the  illuminating 
value  of  the  Nernst  lamp  cannot  be  properly  estimated  from  a 
measurement  of  its  luminous  intensity  in  a  horiiontal  direction, 
as  is  done  with  the  incandescent  lamp  of  the  ordinary  types, 
but  that  the  more  complicated  determination  of  its  mean  spher- 
ical or  mean  hemispherical  candle-powrr  must  be  made.  In  the 
case  of  the  tantalum  lamp  it  is  not  evident  that  the  mean  hori- 
zontal candle-power  taken  in  connection  with  a  single  determina- 
tion of  the  horizontal  reduction  factor  (the  ratio  of  mean  spher- 
ical to  mean  horizontal  candle-power)  is  not  a  sufficiently  good 
criterion  of  its  luminous  flux.  In  other  words,  it  is  not  clear 
than  the  method  of  photometering  which  is  ordinarily  applied 
to  the  carbon  filament  lamp  cannot  and  ought  not  to  be  applied 
to  the  tantalum  lamp.  In  the  case  of  the  carbon  filament  lamp 
this  method  is  satisfactory,  since  it  has  been  thoroughly  estab- 
lished that  the  spherical  reduction  f.ic(r>r  ha*  substantially  the 
same  value  for  all  the  lamps  of  a  given  type.  In  passing  from 
one  type  to  another,  the  existent  difference  between  their  spherical 
reduction  factors  must  be  taken  into  account.  This  is  more  im- 
portant than  is  usually  supposed. 

If,  for  instance,  a  comparison  is  made  of  the  useful  life  of 
carbon  filament  lamps  having  a  spherical  reduction  factor  of 
0.82  with  those  having  a  factor  of  0.80,  operating  them  so  as 
to  give  the  same  mean  horizontal  candle-power  with  the  same 
watts,  it  will  bt  found  that  the  life  of  the  lamps  with  the  lower 
reduction  factor  is  approximately  10  per  cent  longer,  provided 
they  are  equally  well  made  lamps.  This  is  easily  explained. 
The  lamp  with  the  smaller  reduction  factor  gives  less  total  flux 
of  light  when  yielding  the  same  horizontal  cindle-power  than 
does  the  other  type.  Hence  its  watts  per  mean  spherical  candle- 
power  are  higher,  and  it  is  operating  actually  at  a  lower  efficiency, 
and  the  lower  the  efficiency  the  longer  the  life.  If  operated  at 
the  s.ime  mean  spherical  efficiency  as  the  other  lamp  it  would 
give  a  higher  horizontal  candle-power,  hut  at  the  same  time  a 
candle-p^iwer  in  nlher  directions  enough  lower  to  counterbalance 
it,  the  total  light  emitted  being  the  same,  and  the  life  being 
the  s.ime. 

An  inspection  of  the  tantalum  lamp  would  lead  one  to  suppose 
that  its  spherical  reduction  factor  would  be  substantially  as  un- 
varying as  is  that  of  a  given  type  of  carbon  filament  lamp. 
Moreover,  since  the  theory  indicates  that  the  spherical  reduction 
factor  of  a  filament  con<iisting  in  n  straight,  black,  non-lustrous 
rod  must  be  0.785,  the  f.ictor  for  the  tantalum  lamp  should  be 
lower  rather  than  higher  than  this,  its  surface  being  metallic, 
smooth  and  bright  when  the  lamp  is  new,  Ai  far  as  the  writer 
knows,  all  tests  of  tantalum  lamps  which  have  been  published 
are  based  on  horizontal  cancHc-power  values,  no  attention  being 
given  to  the  fact  that  this  procedure,  while  altowah'c  with  carbon 


filament  lamps,  may  not  be  valid  with  the  new  lamps,  .^s  has 
been  said,  there  is  nothing  to  indicate  that  this  is  not  the  case. 
Values  of  the  spherical  reduction  factor  have  been  published  in 
at  least  one  insunce,  'Kennelly  and  Whiting :  Electrical  World 
AND  Engineer,  March  35,  1903,  these  values  being  smaller  than 
0.7&S  and  varying  considerably  among  themselves. 

In  the  course  of  tests  of  a  considerable  number  of  these  lamps 
it  was  found  that  the  spherical  reduction  factor  of  tantalum 
lamps  is  by  no  means  constant,  but  varies  considerably  from 
lamp  to  lamp.  This  variation  is  so  large  that  n  typical  value 
for  the  reduction  factor  of  these  lamps  cannot  be  established. 
It  follows,  therefore,  that  the  value  of  the  mean  spherical 
candle-power  of  a  tantalum  lamp  cannot  be  accurately  ob- 
tained from  a  measured  mean  horizontal  candle-power  multi- 
plied by  a  typical  reduction  factor,  as  is  done  in  the  case  of  the 
carbon  filament  lamp,  but  the  mean  spherical  candle-power  must 
in  every  case  be  measured. 

Moreover  it  was  discovered  in  the  course  of  a  life  test  of 


FIG.  1.— TANTALtJM  LAI1P&. 

these  lamps  that  the  spherical  reduction  factor  attains  a  larger 
and  larger  value  as  the  lamp  ages.  Data  on  this  point  are  con- 
tained in  the  following  table: 


SrnmcAL  Riddctioh  Factoi  or  Taktaiok  Lamps. 


New. 

0.7*4 
•715 
.76e 
.738 
.716 
.688 
.7x6 
■74» 
■7»7 
.711 

Old. 
0  B56 
.878 
M6 

B! 
•»•» 

■90* 

■9*i 

Cl»ngc. 

'Is 

»7 

11 

-•5-5 

'7 

Ui 

»7.5 

JO 

Mean  0.7J6 

0.897 

It  will  be  seen  that  the  variation  with  age  is  a  very  large 
one,  amounting  in  one  case  to  as  much  as  30  per  cent  of  the 
initial  value.  This  indicates  that  a  smaller  and  smaller  pro- 
portion of  the  total  light  of  these  lamps  is  emitted  in  the  hori- 
zontal plane  and,  operating  unfavorably  to  the  lamp  if  the 
test  is  made  on  a  horizontal  candle-power  basis,  is  of  great 
importance  in  testing.  The  decrease  of  candle-power  with 
age.  as  shown  from  horizontal  readings  alone,  is  exaggerated. 
In  fact,  it  was  found  that  in  making  measurements  of  mean 
spherical  candle-power  instead  of  mean  horizontal,  the  light 
yielded  by  several  of  the  lamps  was  actually  greater  near  the 
end  of  their  life  than  it  was  initially.  It  should  be  stated, 
however,  in  this  connection  that  the  candle-power  usually  rises 
very  rapidly  at  first,  and  that  the  intensity  of  the  old  lamp  is 
always  lower  than  the  maximum  intensity  which  the  lamp 
yields.  This  effect  is  increased  by  short  circuits  occurring  be- 
tween adjacent  spires  of  the  filament  which  cause  the  remainder 
of  the  filament  to  glow  with  an  increased  intensity.  In  any 
case,  the  conclusion  is  strongly  emphasized  that  tests  of  tanta- 
lum lamps,  if  they  arc  to  represent  the  facts,  must  be  made  on  a 
basis  of  mean  spherical  cnndlc-powor  rc.idings. 
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Vok  XLVII,  Na  a*. 


Evidently  this  change  in  spherical  rcdnctioa  factor  mutt  be 

accompanied  by  a  change  in  the  distribution  of  the  intensity  of 
the  iiKhi  in  n  v<.'rtK';i!  plane.  I  hat  tliij  is  the  fact  is  illustrated 
by  the  luo  curves  of  the  accompanying  figure,  wllich  thow  tfw 
distribution  for  a  new  lamp  and  for  an  old  one. 

It  is  interesting  in  the  next  place  to  inquire  the  explanation 
of  this  peculiarity.  One  reason  is  obvious  from  an  inspection 
of  an  old  latnp.  The  bulbs  of  the  tantalum  lamps  beoome 
Uackcued  with  age  just  as  the  ball)*  of  carbon  fflaaacflt  lanpa 
da  There  ia.  however,  this  differeoec^  that  whereu  the  bbdc 
dC!P0flit  on  the  bulb  of  a  carbon  filament  lamp  is  distributed 
In  a  fairly  unifumi  manner  on  the  whole  interior  of  the  bulb, 
the  deposit  on  the  tantalum  bulb  is  much  denser  in  a  horizontal 
zone  of  a  width  substantially  equal  to  the  length  of  the  spires 
of  filament  strctclicil  between  their  supports.  In  other  words, 
the  deposit  is  most  copious  in  those  parts  of  the  glass  which 
are  parallel  to  the  spires  of  filament  and  nearest  to  them. 
This  effect  is  dearly  ahown  in  the  aceompaqying  illuitratioii. 

The  effect  of  this  somdar  d^oeit  Is  to  deeraue  the  hotiaoatal 
intensity  of  the  light  in  macii  greater  degree  Am  tte  iniemity 
ia  the  other  directions,  and  so  to  tBttlt  t  lofisUibiilicjSi  of  ttw 
luminous  intensity  In  the  proper  sense  to  make  the  Spherical 
reduction  factor  brgcr  than  before. 

Another  reason  can  be  found  in  the  changes  which  the  surface 
of  the  filament  undergoes  uith  use.    The  filament  of  a  new 


no.  2.— vnncAL  mmoDnoM  or  cANBLs-rawB  or  mw  akd 

OLD  T.WTALUM  LAMP. 

lamp  looks  under  the  mitniMOpe  like  a  polished  steel  wire  with 
a  surface  entirely  smooth  except  for  slight  pittings  here  and 
there.  .\s  has  been  indicated  above,  the  sphencal  reduction  fac- 
tor  of  a  straight  fttamcot  moii  be  theoretically  Ic^s  than  0.76$. 

The  better  the  reflecting  power  of  the  surface  of  the  filament, 
the  lower  will  be  the  factor.  Ia  aeeordance  with  this  law  it 
is  iiMnd  dtat  iine  spherical  nrincdoa  ihctor  for  the  new  tan- 
tafnm  filament  varies  about  an  average  value  of  approximately  o  7.^. 

It  has  Irrri  fiv.;:-..5,  however,  lli.-jt  the  nature  of  thtr  surface 
of  the  fK.iinrnt  chanKes  r.Tilic.dly  w;th  age.  The  ^niriothne's 
disappears  and  the  o-.i!'iile  bi'c  unrs  '.rarrt-il  ai);i  ;>:'(ert  and 
broken.  This  change  must  result  in  a  relative  increase  in  the 
radiation  in  directions  not  at  right  angles  to  the  filament  and 
hence  in  s  larger  spherical  reduction  factor.  These  two  changes, 
the  localised  Mackening  of  the  bolb  and  the  roughening  of  the 
filaouat.  taken  together  account  for  the  large  hiereue  in  the 
spherical  reduction  factor.  Of  these  two  causes,  the  bladcening 
is  of  much  the  greater  importance.  It  would  be  of  practical 
interest  to  ascertain  the  eflfect  of  enclosing  the  tantalum  filament 
in  much  larger  bulbs,  perhaps  sphcrica!  in  form.  H  the  distance 
between  the  filament  and  ih-  glass  ^reatiT  lliin  the  mean 
free  path  of  the  tantalum  panicles  cxpelltvl,  the  bl.ickening  might 
be  decreased  or  uniformly  distributed  over  the  surface,  either 
of  which  would  result  ia  an  improved  efficiency  of  the  lampi 


The  procedure  in  pbotometeridg  taotaljim  lamps  differ  bt 
another  particular  from  that  practised  in  dealing  wi'.h  carbnn 
filament  lamps.  It  is  the  usual  practice  in  this  country  to  de- 
termine the  mean  horizontal  c.iiii!'<;  power  of  the  carbun  lamp 
by  rotating  the  lamp  on  the  photometer  at  a  rate  of  about 
180  revolutions  per  minute.  The  statement  has  been  made  that 
on  account  of  the  zig-zag  shape  of  the  filament  of  the  tantalum 
lamp  its  intensity  is  the  same  in  all  directions  in  the  horizontal 
plane.  If  this  were  the  case  the  mean  horiaonul  candle-power 
could  be  determined  by  measuring  tiie  candle-power  of  the  lamp 
in  aiigr  borbontal  direction.  It  is  found,  howevef,  that  this 
is  by  BO  means  true.  The  horizontal  distribution  curve  of  this 
lamp.  iVir  irorri  hc.rii;  a  smooth  circle,  is  rather  after  the  nature 
of  a  circle  ,■,  iili  ,1  g:t:ut  m.iny  king  saw  teeth  running  from  it. 
That  is  |:j  Vie  lamp  gives  a  great  many  bright  streaR  of 

light  in  the  horizontal  direction  just  the  same  as  the  carbon 
filament  lamp  does,  only  that  there  are  many  amre  of  them  with 
the  tantalum  filament  lamp. 

It  iollowo  from  this  that  the  mean  hoiiiontd  caadlerpower 
must  be  determiaed  by  aome  method  which  wfll  yiek)  an  integ- 
rated value  on  the  photometer  disc  The  natural  procedure  is 
to  treat  Ih^  lainp  exactly  as  the  carbon  filament  lamp  is  treated, 
placing  it  in  a  rotator  running  at  180  revolutions  per  minute  and 
photometeriog  it.  It  is  found,  however,  that  when  this  is  done 
the  action  of  the  centrifugal  force  on  the  vertical  spires  of  the 
filament  is  sufficient  to  cause  them  to  bow  outward  perceptibly. 
This  results  in  a  change  in  the  vertical  distribution  curve  oi 
the  lamp,  the  candle-power  in  the  direction  of  the  tip  being 
strcqgdiened  at  the  expense  ol  the  honaontal  candle-poiver. 
It  win  be  seen,  tiMreCBr^  thtt  this  also  works  to  tte  dieadvaa- 
tage  of  the  hap  if  the  horiaantal  candl»«ow«r  is  taken  as  the 
crfterfon.  The  filaments  whidi  have  been  howod  bgr  too  tspid 
rotating  wfll  come  back  to  their  nomal  foim  if  allowed  to 

bum  for  a  while  .itatinnary. 

One  way  to  obvia-i  ibis  dilUculiy  i'.  ij  reduce  the  speed  to 
40  revolutions  per  minute  when  this  etfect  is  no  longer  appar- 
ent. Another  way  to  obviate  the  difficulty  is  to  make  measure- 
ments on  some  form  of  spherical  integratiag  photometer.  The 
llalthews  photometer  may,  with  advantage  he  used  for  this 
pofpote.  Evidently  the  mdications  of  this  Instrument  are  inde- 
pendent of  the  fi»ipi  of  Uie  fiHsment  At  the  same  time  it  it 
deemed  better  practice  to  reduce  the  speed  of  the  rotator  to  the 
lowest  practicable  limit  even  when  the  integrating  photometer 
is  used,  as  tlii-  reduces  greatly  the  mechanical  Stresses  wUrii 
otherwise  might  endanger  the  lamp. 


Commutiting  Pole  for  Direct-Cmrent  Motor. 


A  patent  issued  May  22  to  Mr.  F.  Sieber  and  assigned  to  the 
Westinghouse  Electric  &  Manufacturing  Company,  discloses  a 
method  for  economically  winding  the  commulating  poles  on 
variable^peed,  direet-cnrrent  motors.    The  eonstrucrion  em- 


OOMMtn'ATINO  niB  AKO  WIUOINC.- 


phqped  is  show  n  in  the  accompanying  illustration.  It  consists  in 
concentrating  the  convolutions  of  the  coils  of  the  auxiliary  wind- 
ing as  near  the  armature  as  posaOilc^  so  that  the  winding  may 
serve  both  as  an  effective  compensating  winding  for  the  field 
produced  by  the  ampore-tums  of  the  armature  and  as  an  exciting 
winding  for  thi:  commulating  {Miles. 

The  patent  contains  -.ix  claims,  (ine  of  which  reads  as  follows: 
In  a  dynamo  electric  :iiaihi;if.  the  combination  with  an  armature, 
of  a  ficld-niagnet  frame  piovidcd  with  main  polar  projections  an'l 
with  auxiliary  polar  projections  of  smaller  cro8S*section  that  are 
located  bettnreen  the  mala  polar  projections  sad  are  provided  with 
coils  that  are  concentrated  hi  dose  proximity  to  the  aimatne. 
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The  Testing  01  liKHiulcbLciiC  Lltictric  Lamps. 


Ry  pprsTOK  S  Mn.!,AR, 

BECAUSE  of  Us  liclicatc  liaWfc  and  susceptibility  to  varia- 
tions in  condiituns  the  performance  of  the  incandescent 
electric  Ump  is  in  many  in»iuicc9  erratic  Tliis,  combined 
Di-ttb  the  fact  that  even  the  best  manufactnrer's  product  indudea 
a  certain  percentage  of  poor  lamps  which,  when  they  are  new, 
cannot  be  distinguished  from  the  good  lamps,  has  led  to  a 
recognition  nf  t!ie  need  of  purchasing  lamps  subject  to  testa. 
The  conditiMUs  ate  such  that  this  need  is  recognized  in  the  case 
of  incandescent  electric  lamps  more  readily  and  more  universally 
than  in  the  case  of  any  other  electrical  siqtplies.  Tbe  reault 
ia  that  all  over  the  oouatiy  purchasers  are  applHng  tests  in  an 
endeavor  to  determine  which  manufacturer  produces  lamps  of 
the  highest  canille-hour  value.  All  along  the  line,  from  central 
station.s  tf'  Ji. I'  lriment  stores,  one  nM>  li:)J  such  test*  bt-iiiK  iii;>(Jt 
This  is  cornnu  tillable  in  that  it  tends  to  the  advancement  of  the 
art  of  lamp  manu;.it-turc,  since  each  manufacturer  strives  to  im- 
prove his  product  and  to  submit  to  such  test  the  best  lamps  he 
has  at  bis  disposal  One  might  be  ciccased  for  thinking  that  in 
dlis  respect  conditions  arc  as  they  should  be,  were  it  not  for 
the  great  inconsistencies  shown  in  the  results  obtained.  There 
is  hardly  a  lamp  maker  of  important  >  iti  tl  .j  c  ■,iiir:v  wli  i  .in- 
not  point  to  some  tests  made  by  independent  parties  which  have 
resulted  in  showing  his  product  to  be  better  than  all  other  prod- 
acts  submitted  to  the  test.  Every  lamp  has  iu  adherents  who 
sing  its  praises  with  the  greatest  enthusiasm  and  will  not  listen 
to  claims  of  superiority  for  ui;.  1  rti<r  tsitiii  T-  i.  ri  i.ict  that 
there  is  a  variation  of  a»  inu>.li  d;.  per  ccui  Ueiwecn  the  aver- 
^!  products  of  different  manufacturers,  and  yet  the  manufactur- 
ers of  poor  tamps  have  repeatedly  been  awarded  contracts  based 
upon  tests  in  which  good  lamp*  were  represented. 

As  instances  of  the  falladous  eoodnsiona  wUdi  may  be  ar- 
rived at  as  the  result  of  lamp  tests  as  sometiitacs  condncted,  tbe 
following  .ire  cited: 

A  representative  of  a  certain  State  institution  stated  that  he 
had  made  an  exhaustive  study  of  various  prominent  makes  of 
lamps.  As  the  result  of  a  number  of  years  testing  he  had  con- 
cluded that  X  lampe  were  not  worthy  of  oonsidefation,  and  he 
did  not  propose  to  include  them  in  such  tests  as  he  might  make 
in  the  future.  On  the  other  hand  he  had  found  the  Y  lamp  to 
be  generally  of  high  quality  and  had,  during  the  pa^t  year, 
placed  a  contract  with  the  m.ii<er  of  this  Ump.  The  facts  of 
the  case  were  that  the  X  and  Y  ItmpS  were  made  in  the  same 
lamp  factory  by  precisely  the  same  prooea*  and  operators,  but 
received  different  bdiels  before  befaig  issued. 

A  certain  central  station  whn-vc  nnimal  l:imp  piirfhn^e?  num- 
bered many  thousands  decided  so  conduct  a  lamp  tc^i  i:i  oriler 
to  determine  whether  or  not  they  were  purchasing  (he  hc5t 
lamps  available.  The  matter  was  placed  in  charge  of  one  of 
the  engineers  of  the  company  who  had  tbe  Taloable  assistance 
of  a  certain  lamp  salesman  in  conducting  the  test.  The  lestdt 
was  that  the  contract  for  the  following  year  was  placed  at  a 
higher  price  with  .1  manufacturer  of  lamps  which  were  so  de- 
signed as  to  take  advantage  of  the  present  fallacious  method  of 
rating,  but  possessed  no  higher  value  than  the  lamps  which 
had  previously  been  purchased.  Incidentally,  the  lamp  sales- 
man who  assisted  in  the  conduct  «f  the  te^t  was  b  the  em^oy 
of  the  maoufaetttrer  10  whom  the  eotitract  was  awatded. 

These  {nstames  serve  to  fllnstrate  the  uncertain  nature  of  the 
results  which  are  secured  as  ihc  rt  ii!t  ol  lamp  tests  conducted 
by  private  parties.  It  is  the  purpwjc  of  liiis  article  to  iiMiuire  into 
the  causes  of  such  inconsistencies,  to  point  out  some  of  tbe  diflfr- 
culttes  which  must  be  met  and  overcome  if  lamp  tests  are  to  prove 
^l»aUe.  and  to  indicate  conditions  which  diould  lie  ahned  at 
as  ideal  when  such  tests  are  to  be  made. 

In  laying  out  plans  for  tests  upon  lamps  three  points  must  be 
^TTft  in  niliid : 

»■  The  candle-hour  value  of  every  lamp  manufacturer's  product 
■aries  from  time  to  time. 

2.  Every  manufacturer  makes  both  good  and  poor  lamps. 

3-  The  average  product  of  some  manufacturers  ia  better  than 
^  average  product  of  other  roanafactniera. 


With  these  axiomatic  statements  before  us  it  is  apparent  at 
once  dtat  basing  sweeping  conclusions  as  to  the  merits  of  various 
makes  of  lamps  upon  the  results  of  a  test  upon  one  group  of 
each  ni.'il.i.  i.;ni\  .irrantablc.  It  1^  alt  j  jmU'iit  that  i  .u  h  m.-ike 
must  be  represented  by  a  sufHcieiu  uuiubtr  ui  iaiup*  lu  artord  a 
ri^resentative  value.  Each  group  must  be  large  enough  to  pre- 
vent the  performance  of  erratic  individuals  from  exercising  undue 
ittiltiencr  upon  tbe  average. 

One  may  frccjucntly  hear  manufacturers  of  lamps  complain  be- 
cause conclusions  arc  basc<l  upon  tests  of  ten  lauips  only,  yet  they 
invite  such  compar-.s.  1:1s  t>y  instructing  their  salesmen  that  "No 
more  than  six  lamps  shall  be  furnished  as  samples  to  any  con- 
snmer  without  full,  regular  charge."  The  writer  has  known  of 
contracts  which  have  been  based  upon  the  resnitt  of  test  of  three 
lamps  of  each  of  a  number  of  makes. 

It  iqiially  itnportant  that  care  be  exercised  in  establishing 
proper  conditions  for  the  tests.  Different  types  of  lamps  are  rated 
in  different  manners ;  <omc  by  mean  horizontal  candle-power, 
others  by  maximum  horiaontal  candle-power,  others  by  end-on 
candle  power.  A  rather  complete  photometric  equipment  is  nec- 
essary to  'ti.tjrni  :u-  the  mean  spherical  candle-power  of  lamps 
of  these  various  lypes.  Those  not  possessing  such  cfjuipment  are 
prone  to  accept  manufacturers'  directions  as  to  the  manner  in 
which  tbe  lamps  should  be  measured  or  to  ignore  entirely  tbe 
photometric  dilferenees  between  tamps  of  various  types.  This 
•ometintea  results  in  establiridof  tmfair  conditions  which  tend 
to  vitiate  a  comparison  between  dilFerent  typt%  of  lamps. 

.Vgain,  lamps  of  different  voltages  arc  i'jnietinies  placed  upon 
test  These  diAercnces  necessitate  separate  circuits,  controlled 
individually  by  rheostats.  This  resuhs  m  the  introduction  of  i>os- 
sibilities  uf  error  in  tile  establishment  and  maintenance  of  the 
voltage  on  separate  circuits— always  a  diflicnit  matter  because  of 
the  varying  pressure  which  is  likely  to  prevail. 

Failure  to  provide  lamps  of  substantially  the  same  efficiency 
likewise  resutts  in  difficulty  in  drawing  proper  conclusions  fron 
die  teats.  The  only  safe  criteriott  by  which  to  judge  the  relative 
efficiency  of  lamps  is  the  apedfic  cooanmption  or  the  watts  per 
mean  spherical  catiJlc  nu  er.  When  lamps  of  only  one  type  are 
to  be  tested,  the  watts  per  mean  horizontal  candle-power  or  the 
watts  per  candle-power  in  a  particular  direction  may  serve  as  a 
basis  of  comparison,  but  when  lamps  of  different  types  are  to  be 
tested  the  compaiiton  muit  he  haaed  apon  considerations  of  mean 
spherical  candle-power  and  watts  per  mean  spherical  candle- 
power. 

The  best  practice  is  to  procure  the  test  lamps  directly  from  the 
manufocturer,  statiiw  frankly  that  they  are  to  be  used  for  test 
ptttposes.  This  suggestion  usually  meets  with  the  objection  that 

the  plan  affords  the  manufacturer  an  Opportunity  to  submit  lamps 

which  are  better  than  his  average  product.  So  strongly  does  this 
impression  prevail  that  instances  are  kn^  \m.  where  engineer 
has  received  samples  from  miiniiictnrrr'  tor  pur^pcaes  of  test 
and  has  exchanged  such  sami  tes  at  ^uflpIy  houses  for  other  lamps 
of  the  sane  mami&eturc,  placing  tbe  kiter  upon  test,  and  per- 
mitting tfiem  to  suffer  or  profit  because  of  too  high  oe  too  low 
voIt.iRe  rating,  a?  the  case  may  be.  The  facts  arc  that  the  maa- 
ifaciurcr  i-  itnahle  to  select  lamps  which  will  be  better  than  his 
average  prodr.ci  with  the  folc  e.'coeption  of  his  ability  to  eliminate 
lamps  which  are  obviously  faulty.  As  such  lamps  should  not  be 
plaOMi  on  test  in  any  event,  their  elimination  from  a  test  group 
hecoBM*  desirable.  The  objea  should  be  to  secure  lamps  which 
are  as  doady  rated  as  possible,  in  order  that  tbe  test  may  serve  to 
demonstrate  the  value  of  the  lamps  independently  of  their  rating. 
Thosr  purposing  to  conduct  a  lamp  test  should  be  glad,  there- 
fore, to  avail  themselves  oi  Lvery  opporf.mity  -.o  [.rrnrt  tlvj  man- 
ufacturer to  deliver  to  them  closely  rated  lamps,  icpresiiHative 
of  his  best  quality.  The  lamps  delivered  under  the  contract 
awarded  after  the  completion  of  the  test  should  then  be  inspected 
at  the  factory  before  shipment  and  should  be  expected  to  be 
closely  rated  and  free  from  obvious  fa  ilf:  Thi!^--:  the  lamps 
shipped  under  the  contract  are  so  inspected,  the  competitive  test 
is  of  little  avail,  since  the  poorly  rated  product  of  the  be-^t  maker 
of  lamps  is  not  so  desirable  as  the  welt-rated  product  nf  a  manu- 
factuter  who  ia  not  capable  ot  waking  first-class  lamps. 
Instances  are  known  where,  because  of  insufficient  equipment. 
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the  test  has  been  dividL-d,  ili-'  _.;.mt)lc  lamps  of  some  manuf.ic- 
turers  being  tested  firsit,  while  the  samples  of  other  manufac- 
turers were  submitted  to  a  supplooentaiy  test  after  the  compie- 
tkui  of  the  first  test.  This  jmetioe  cannot  be  too  itraogfy  goih 
douoecL  If  the  results  are  to  be  eompanU*  all  tbe  lanva  must 
be  operated  throtighont  ti>«  entire  test  mder  exactly  the  sane  con- 
ditions.  There  are  probably  not  over  three  faboistorfcs  b  the 
country  where  conditions  are  sufficiently  constant  to  ininre  llw 
validity  of  comparisons  made  under  other  conditions. 

In  order  to  gunrd  against  sources  of  difficulty  vsliich  enter  into 
the  situation  the  following  precautions  should  b«  observed: 

N'ot  fewer  than  twcatjr  laaips  of  each  nsake  should  be  Indoded 
in  the  test. 

The  lamps  should  be  as  doady  rated  as  posiiblc. 

At  a  given  Tobace  the  average  candle-power  and  watts  of  eack 
group  sbonld  be  sobslantlally  the  same. 

Wiwre  more  than  one  type  of  filament  is  tested,  as  for  example 
tfie  oval,  elliptical  coil  and  spiral  filament,  all  candle-power  ineas- 
nrements  should  be  in  terms  of  mean  splu'iu-al  candle-j>owcr. 

The  lamps  should  all  be  burned  upon  the  same  line  witliout 
any  variable  resistance. 

The  entire  test  should  be  stopped  whenever  the  lamps  are  to 
he  photomctered,  so  that  all  '.ho  l.inip.>  s1ial!  have  bonwd  all  the 
way  through  their  lives  under  exactly  similar  pressure  eonditionik 
even  timigli  dioae  pressure  conditions  be  wrong. 

The  average  mean  hteizontal  candle-power  values,  or  if  more 
than  one  type  of  filamen<  is  included,  the  average  mean  spherical 
candle-liour  v.il.u's  of  the  sample  ).::'iiip-'  tested  should  be  tailcn 

into  Consideration  in  awarding  the  cuiUracL 

A  single  test,  however,  should  m  l  be  regarded  :ri  cnnrlusive 
since  any  one  or  more  of  the  groups  tested  may  not  liavc  been 
representative  of  the  average  product  of  the  manufacturer.  Sam- 
ples of  tb«  lanvs  shipped  under  the  contract  should  be  tested 
from  tfanc  t»thne  to  connection  with  samples  of  some  other 
■sakei's  proAiet  which  there  magr  be  reason  In  bdieve  i^resenla 
a  high  standard  of  quality.  In  these  tests  itie  same  precatttions 
noted  above  should  be  observed. 

Lamp  tests,  to  he  of  greatest  v.il'.;c.  .shouM  ritl.iin  the  following 
object.s:  Hirst,  tbey  should  deterniii'.o  the  nla'i'.e  values  of 
different  makes  and  types  of  lamps ;  second,  they  should  secure 
good  selection  and  accurate  rating  for  lamps  supplied  under  con- 
tract ;  third,  they  should  assure  fulfillment  of  guarantee  as  to  life 
and  candle-power  maintcaanee. 

As  has  been  potnlcd  out,  the  first  of  these  objects  nay  be  at- 
taiined  by  exerririiv  care  In  securing  comparable  conditions  for  a 
'ife  test  upon  lamps.  The  second  object  can  best  be  accomplished 
by  tests  and  inspections  applied  at  the  factory  of  the  manufacturer 
before  the  lamps  are  shipped  The  third  object  can  be  secured 
only  by  an  equipment  especially  provided  and  designed  to  afford 
conditioni  which  are  as  nearly  as  possible  perfect. 

In  connection  with  the  foregoing,  a  brief  description  of  an 
actual  e^ulpmenl  for  lamp  testing  and  which  meets  the  above 
requiretnents  may  not  be  out  of  place.  In  the  tests  made  with 
tids  cqiripment  the  lamps,  as  a  rule,  are  operated  upon  a  &>4ycle 
drcnit.  When  desired  they  may  be  tested  at  any  commercial 
frequency  or  upon  direct  current.  Any  voltage  from  i  to  300 
is  available  Si.x  thdiHaiid  sockets  are  provided,  giving  ample 
facilities  for  tests  at  any  reqnVed  voltage.  In  most  cases  the 
lam;  s  arc  tested  at  voltapcs  at  whi.h  tlicy  give  either  their  rated 
candle-power  or  some  candle-power  which  will  secure  a  higher 
.spiimny  {gr  ibe  purpose  of  a  forced  test.  In  either  case  it 
baeoBMi  ncetssaiy  to  determine  the  test  voltage  with  predaion. 
TwsIm  piMnMeHia  el  aevaa  diCifent  types  are  provided  These 
bctttda  intsgf aHfH  piwlomeieH  for  dctmiiiMtion  of  mean  spher- 
ical candle-pewer.  The  standard  of  candle-power,  which  plays 
so  important  a  part  in  t!-e  determination  of  laiidle-hour  values, 
coruists  of  copies  of  authentic  master  standards,  These  have 
been  compared  directly  '>r  iiifiirrclv  with  tlie  standards  of  the 
National  Bureau  of  Standards,  at  Washington,  the  Physikalisch- 
technische  Reichsanstalt,  of  Germany;  the  I.aboratoirc  Central 
D'filectricit^,  of  France,  and  the  National  Physical  l.,-»boratory, 
Uf  England.  The  cquiiimmt  also  ineludet  Hefner  and  pentane 
lamps  as  primaiy  standards.  The  stock  of  secondary  standard 
lamps  numbers  about  ftn 

The  electrical  faistmmrnts  used  In  photometry  are  either  a  po- 


l<.'iiti  jiiii.'ter  ::sed  v.  iili  tlie  stai.'hitd  cill  and  a  standard  resistance 
for  the  determination  ot  volts  and  amperes,  or  laboratory  stand- 
ard voltmeters  and  mflUvoItmeters  standaidiied  bgp  the  pol«i> 
tiometer. 

The  lamps  are  adjusted  On  the  life-test  racks  to  a  voltage  which 
is  within  about  i/io  of  i  per  cent  of  that  dsaired.  This  voltsfe 
is  measured  in  an  adjoining  room  b^  mitmMMits  of  prsdriaa, 

standardized  by  the  potentiometer  apd  standard  CiO.  Automatic 
regulators,  supplemented  by  hand  control,  secure  veiy  close  volt- 
age regulation,  average  van.itions  not  exceeding  J4  of  i  per  cent. 
At  frequent  intervals  the  lamps  are  removed  from  the  life-test 
r  icks  inr  measurements  ot  candle-power  and  watts.  Particular 
precautions  are  taken  to  oetcrmine  with  accuraqr  the  expiratioa 
of  the  useful  life  period.  Useful  caadle-hOBia  are  coopuKd  tp 
polar  pUuiimeters  from  curves  plotted  upon  cross-seedon  paper. 
Reanlta  are  presented  in  illustrated  reports  in  tatnis  of  lite 
mean  horizontal  or  mean  spherical  candle'powcr  houfi,  as  the 
conditions  may  require. 

The  facilities  and  methods  are  such  as  10  permit  of  accoalB 
forced  tests ;  that  is,  tests  at  consumptions  higher  than  normal. 
These  serve  ever)'  purpose  since  it  becomes  possible  to  detennine 
correctly  i alios  for  the  interpretation  of  the  results  of  forced  tests 
into  tcMvi-  Ml  tests  made  at  normal  consumption.  As  a  rcsi;lt 
tests  which  will  secure  information  on  a  sufficiently  large  number 
of  lamps  to  iuaure  rcpeesenl^ve  \alues  may  be  made  which, 
under  las  aocorale  conditkms  would  restrict  tbe  lampa  tested 
to  a  number  too  small  to  secure  representative  resnlta. 


Electrical  Engineering  Laboratories  at 
Worcester  Polytedioic  Institute. 

Some  weeks  ago  we  referred  to  the  new  laboratories  for  the 
Electrical  Engineering  Department  of  the  Worcester  Potytcchoic 
Institute,  and  are'  now  able  to  present  a  general  deaciiption  of 
the  building  and  some  of  the  more  important  feature*  of  dw 
eiimpmcat  The  hboralories  have  been  planned  by  the  mcmbin 
of  tfaa  Baelfical  BBghneriaf  Department  of  the  .Institate  widi 
Messrs.  Peabody  ft  Steams  of  Boston  serving  as  ardutecis, 
and  Professor  .\  W.  French,  of  the  Civi!  Engineering  Depart- 
ment of  the  Institute,  as  consulting  engineer  and  su|H.-rinlendent 
of  construction.    A  eontract  fior  the  building  has  recently 
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been  placed  with  the  Central  Building  Co.,  of  Woroestar,  at  a 
cost  approximating  11951,1000^  eacclusive  of  ei|uipments»  and  it  is 
expected  that  tt  will  be  ready  for  the  accommodation  of  students 

early  next  year. 

The  perspective  elevation  gives  a  good  idea  of  the  general 
appearance  of  the  building,  which  will  be  i-orstnicled  of  a  select- 
ed red  brick  with  darker  red  brick  and  browr.slone  trimmings 
and  a  roof  of  light  green  slate.  The  building  will  be  located 
7S  ft-  from  the  street  at  the  northerly  end  of  the  Campos, 
and  facing  to  the  north  upon  Institute  Park  hom  wtiA  dW 
perspective  view  is  taken. 

On  the  lower,  or  basement  door  plan,  there  are  shown  in  ibe 
easterly  wing,  three  redtation  rooms  and  two  ofiocs.  These 
rooms  are  so  placed  as  to  be  reaifily  available  eHhar  ior  ted- 
tatioa  or  lecture  worlc  before  small  sections,  or  for  use  ai 
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apenal  hbontories  11  the  gnnvth  and  future  demwdi  of  the 
depATttncnt  may  reqaiir.  It  is  proposed  to  use  one  of  these 
S  a  telephone  -laboratory  at  an  early  date,  and  a  second 
1  nay  be  occupied  by  mafni<:t>c  testing  .-ipparatits.  Under  the 
cast  end  of  the  general  laboratory  is  space  for  a  storage-battery 
room  and  storage  for  heavier  apparatus,  which  may  be  deposited 
on  this  floor  hjr  an  electric  crane  traveling  over  the  general 
laboratory  above.  An  entrance  and  vestibule  at  the  east  end 
of  the  building  gives  ready  access  to  this  part  of  the  building. 
Ample  accommodation  for  toilet,  locker  rooms  and  hfatirR  equip- 
ment arc  shown  at  the  center  of  the  building  and  under  the  main 
entrance  vestibule  and  stairway.  In  the  westerly  wing,  at  the 
right  and  under  the  lecture  hall,  is  located  the  standards  lab- 


Reference  to  this  transverse  section  through  the  center  of  the 
biilldiiiig  givet  an  iSm  of  Ac  location  of  galterica  and  tmvaliag 
crane.  The  galleries  are  dnigned  to  accommodate  the  lighter  and 

.■jccrssory  laboratory  equipment  such  as  the  switch-signal,  air- 
brake and  coniroller  apparatus  for  electrical  railway  work, 
the  arc-lighting  apparatus,  transformer  and  all  other  equipments 
not  having  heavy  rotating  or  reciprocating  parts.  The  galleries 
are  aerved  bj  a-ton  trolley  hobts  comring  lli^  antire  length. 
The  large  trdiune  of  the  mom  eosnrea  vaatilatioiv  and  an^le 
lighting  is  secured  by  the  windows  at  each  end  of 

the  laboratory,  one  of  whirh  is  seen  at  the  end  of  the  build- 
ing in  the  perspective,  and  large  windows  the  entire  length 
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oratory,  where  standard  re-i  rfi-cc  iiistrutticnts  .ind  .ippnratus 
will  he  found  ai;d  where  the  muc  exact  work  of  calibration 
and  itandardi/.-ii:on  will  I  c  condurtcil  .\t  the  extreme  wester- 
'y  tiu!  ind  under  the  lower  portion  of  the  lecture  hall  will  be 
)n  i;r  I  a  large  storage  room  where  heavy  pieces  mj  be  low^ 
err  I    l.v         r!rc*.ric  cranc_     A   portion  of  this  Storage  space 


Opposite  to  tlir  main  cntranrr  to  the  mineral  laboratory  will 
be  found  the  work^h  ip  ami  instrument  room  u;ider  the  south 
«,iHcry  and  so  loi;atL-d  :ii  to  be  reached  coiivenicnily  from 
all  portions  of  the  lat>or.ttor>'.  The  workshop  will  be  equipped 
with  motor  and  machine  tools  necessary  for  ordinary  mainte- 
nance and  repair  of  equipment,  and  the  building  of  such  sp» 
cial  equipment  for  the  laboratories  as  can  be  undertaken  ndvan* 


rk.  J.-— nisT  viiOOR  plan. 


rl&  3. — TSANSVEKSE  SECTION. 


may  be  used  for  a  photometic  laboratory.  Under  the  western 
vestibule  is  located  a  flrcptoof  vault  for  the  atonge  of  records, 
lecture  notes  and  maaimadft,  experimental  data  and  the  more 
vahiahTe  and  delicate  instruinenta  of  the  departmenl.  A  pit  iar 

the  two  railway  tracks  entering  the  geoeral  laboratocy  above 
is  shown  in  the  basement  plan. 

Referring  to  the  first  floor  plan,  there  are  three  features  of 
primary  importance.  First,  is  a  large  general  laboratory,  hav- 
ing a  IcngA  Of  M»  IL  and  ividtb  of  5S  ft,  containing,  vridi  the 
three  galleries  slioini  in  Ae  transverse  sectfen,  a  floor  area  of  19,- 
400  sq,  ft.  and  volume  of  about  400,000  cu.  ft  (the  entire 
building  containing  nearly  1,000,000  cu.  ft  "1  ih-.is  constituting 
what  is  undoubtedly  the  largest  electrical  engineering  laboratory 
in  the  world.  TUs  laboratory  is  served  by  a  10- ton  electric 
travelii^  crane  covering  the  entire  central  portion  of  the  laiwra- 
tory  between  the  gaUeties.  On  this  main  floor  qwoe  under 
Ac  crane  will  be  located  'hll  tfie  heavier  pieces  of  eqnipmeat 


tageously.  The  instrument  room  will  contain  the  general  aiVply 
of  portable  instruments  for  common  use  in  the  latoratorJca.  On 
the  main  floor  are  indicated  a  few  of  the  larger  features  of  the 
equipment:  No.  i  is  a  hatchway  permitting  the  crane  to  lower 

apparritiis  to  the  storage  room  below.  Xo.  2  is  an  i8-kw,  no- 
volt,  direct-current  compound  dynamo  directly  connected  to  a 
jo-hp  induction  motor.  No.  3  ii  a  30  kw,  no-volt,  direct* 
current  compound  dynamo  directly  connected  to  a  S0-I9  in> 
duetion  motor,  Na  4  is  a  single-phas^  aao'Volt;  fixgdt  alter- 
nator directly  connected  to  a  ^o-hp  induction  motor.  No,  S  ■ 
50-kw,  soo-volt,  direct-current  compound  dynamo  directly  con- 
iiLctcd  to  a  lOO-hp  induction  motor.  No  6  consists  of  two 
6o-kw.  single,  two  or  three-phase,  6o-cyc:e  alternators  directly 
connected.  No.  7  is  a  300-hp,  motor-driven,  aoo-kw,  double- 
current  generator  delivering  «s-qrcle,  altemating<urrenta,  either 
tingle  or  two-phase,  from  one  end  and  Soo-volt,  dirtct-carrent 
from  the  other  cod   No.  8  is  the  foundation  for  a  tnetien 
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4pumomtiier  at  the  end  of  the  railway  teit  tiack.  This  test 
trade  will  be  very  completely  equipped  for  the  ttitdy  of  car. 
motor,  brake  and  controller  operation.  On  this  test  track  may  be 
placed  any  foreign  car  np  to  60  ft.  in  length,  or  the  Wxrcoster 
Polytechnic  test  car  may  be  used  upon  thn  track  for  all  pur- 
poses of  instruction  in  this  class  of  fliitii.  riil^.iv  «t|<!ipnu;it 
and  ofifr.T.ion.  Tlic  If.-;|itiitr  cm  will  he  tuliy  f.iiiippcd  for 
all  classet  of  track  and  run  tests  and  may  be  run  upon  any 
Unes. 

The  above  gam-alioii  and  moUm  >>«  all  crnitioUed  from 
tbe  twitcbbotrd  at  the  riiAit  of  It*  iMi«  CHttaoce  to  die 
laboralory.  This  board  will  be  oi  Uack  slate,  7  ft  Ugh  and:  49 
ft  in  leiv^  On  the  ttoard  are  panels  for  each'  of  dM  above 

motor-drivrii  Knler.'ltrlr^  mil  the  experimental  and  thc  tencral 
supply  and  djilnbulioii  c  Tcuits  for  the  h-iilding. 

'I'hr  large  collection  of  siiiallt-r  piice  of  equiptnent  will  be  lo- 
cated at  thc  eastern  end  of  thc  general  laboratory  and  in  the 
galleries.  The  supply  of  current  is  received  from  the  Power 
Laboratory  of  the  Institute,  where  about  sc^  Isiv,  in  two-phase,  60 
Cyde  cnrrenll  will  be  available  upon  comiilction  >■'(  developments 
wbieh  are  now  taking  place  and  which  will  be  finished  prior  to  the 
eomplelion  of  the  Electrical  Engineering  Boilding-  The  wall 
separating  the  general  laboratory  from  die  main  corridor  and  the 
two  wingfl  of  the  building  is  a  ire  wall  throughout  and  all 
openings  through  it  are  protected  by  automatic  metal  fire  doors. 

In  thc  west  wing  of  thc  building  i*  l<x:<tcd  llic  ■.vtmiil  puiioiii.Tl 
fc.ii.irc.  namely  tlic  !c  turc  hall,  which  is  capable  of  comfortably 
seating  300  persons,  iherc  is  a  difference  in  level  of  8  It  from 
front  to  back  of  thc  room,  so  that  a  good  view  of  the  cicmoii- 
Btration  table  is  obtainable  from  every  seat.  Because  of  thc 
amngeaieTit  of  the  hallway  and  outside  entrance  and  vestibide  at 
the  west  end  of  the  building,  the  lecture  hall  has  two  cntranocet 
botti  of -wlileh  are  at  the  levd  of  the  lecture  hall  Aoor,  atthoogfa 
one  is  at  the  bade  and  tbe  odier  at  tbe  front  of  the  room. 
Back  of  the  demonttrafion  table  is  a  switchboard  oontrolling' 
circuit'^  rcrichiiic:  niiy  equipment  of  the  department,  and  the 
power  v.:  r,i  till  IVwer  Laboratory.  An  overhead  trolley 
hoist  wii;  t.ikc  rqiiipmcnt  fror:i  ihe  crane  in  thc  general  laboratory 
to  the  demonstration  table.  Facilities  for  darkening  thc  room 
and  for  the  projection  of  lantern  slides  will  be  provided. 

In  tbe  east  wing  is  located  the  third  principal  feature,  namely 
Ifae  department  library  and  reading  lOon,  wbieh  will  be  atttae- 
dvdy  and  eonveoieatty  fitted  for  its  purpose.  On  shdving  ex- 
tending the  entire  length  of  the  aide  next  to  the  offices  and  upon 
the  other  wall  spaces  of  the  room,  will  be  room  for  ^,000  vol- 
ames.  Reading  and  study  tables  will  occupy  the  center  of  the 
room,  and  pcrit>ti;,:al  cases  thr  vp.lcc  bet^ren  thc  wnidow^  in 
the  west  side  of  the  room  Thc  room  is  conveniently  located 
for  use  in  connection  wit!,  the  recitation  and  electrical  engineering 
de!iKti  rooms  immediately  aliove.  ihc  general  laboratory  ojiposite, 
or  llir  si  veral  laboratories  in  other  parts  of  thc  buildini;.  Most 
of  tbe  departflMnt  ofiSces  are  located  upon  the  first  floor  and 
•long  tbe  east  and  of  the  bwiding. 

Upon  the  second  or  upper  floor  Of  the  M]dh«— aetually  the 
diird  floor  of  the  two  wings— in  the  west  wing  is  a  large 
high-potenlials  and  irtsulations  laboratory  where  arc  locaird  thu 
high-potenlial  transformers,  permitting  the  use  of  voltages  of 
any  desired  frequency  and  potential  up  to  750,000  volts  for  the 
study  of  the  v;»rtrn!«  problems  of  long-distance,  hiuh-potcn- 
tial  power  transmis^i m  and  the  dielectric  and  electrostatic  pheno- 
mena of  insulating  and  other  material.  It  is  proposed  to  dcvdop 
dris  hborelOiy  WOlk  on  a  most  comprehensive  scale,  the  Insd- 

tnie  being  a  pioneer  among  the  colleges  in  the  study  of  very 
higli-potcaiial  phenomena  as  sreil  as  a  yioneer  in  the  cstaUbb' 
nunt  of  a  didr  of  dcctric  raHwajr  cn^ieering;  anA  in  dw  pro* 
vision  of  extensive  fidniies  for  both  of  the  »hovt  lines  of  work 

In  the  e:i«t  wing  is  ln.Mti''t  tin-  rli  -it  I:  i'  i-r:^:'.urrrmfi  de^tfjii 
room  where  instruction  wi'.l  be  civeti  i.-i  the  acl.ral  design  of 
e'.f  i  1 1  .i[:paratm  ari'l  s-.  stert;-:.  In  this  work  thc  Institute 
stands  among  thc  (ml  few  engineering  colleges  of  thc  country 
to  establiih  a  distinct  cinirsc  under  men  e.\pericncc«i  111  tin- 
actual  commerrial  design  of  electrical  engineering  ei}nipment. 

Upon  the  completion  of  the  building  and  instdlation  of  its 

equipment,  the  Institute  may  eoogratnbte  itself  upon  possessing 
the  largest  and  moat  eontplete  dectrical  engireering  UJxMataries 
to  be  found  in  any  college  in  tbe  world. 


The  Electric  TrzrnwAy  and  Electric  Omnibus 
in  England. . 

By  W.  V.  Pktok. 

WJIEX  thc  locomotive  was  introduced  in  EngKind  some  70 
ycirs  ago,  the  gradual  disappearance,  if  not  thc  total 
c.Minction  of  the  horse  was  freely  predicted  It  was 
thought  that  steam  would  supplant  animal  power.  Similarly, 
when  eieetric  li^  fiist  came  to  be  used  instead  of  gas  a  fait  m 
gas  alodcs  was  predicted,  md  dtase  who  bad  biterests  in  under- 
tskings  of  thfs  character  were  fain  to  sell  thdr  Mocks  and  seek 
ii:i<:r  Ifiilgincnt  frr  tlieir  Savings.  Both  the  above  prophesies 
luve  been  utterly  falsified,  In  the  case  of  horses,  at  the  prtsent 
titne  there  are  more  horses  owned  and  iisc<l  1  y  l.risli  ii  r.ii.way 
companies  than  there  were  horses  in  Eni<',;ii  ■!  when  Cjeorge 
Stephenson  ran  the  "Rocket"  for  the  r.rst  tiit  e;  in  thc  case  of 
gas  companies  the  sale  of  by-products  is  often  so  profitable  that 
some  companies  aver  that  they  might  give  away  every  cubic  loot 
of  gu  which  diey  produce,  and  yet  make  a  profit  1 

Uention  is  made  of  these  prophesies  and  of  their  fal«ficatioo 
for  the  purpose  of  drawing  attention  to  the  present  oomdiioB 
and  prospects  of  electric  traction  in  England.  Having  regard 
to  t!'ic  fr.  't  t;.,-it  ma:iy  .American  ciiKlneers  arc  closely  interested 
in  the  dcvclupmcMl  af.d  prosperity  of  electric  traction  in  England, 
it  is  anticipated  thr^t  a  .sin  rt  presentation  of  this  question  may 
not  he  otit  of  place  in  the  columns  of  an  Americait  technical 
journal. 

The  last  decade  has  witne'^ed  an  enormous  increase  in  the 
use  of  dectridty  as  a  motiv  p  jwr-.  Though  slow  at  first  to 
adopt  this  means  of  leeomotion,  the  British  public,  represented 
by  die  private  company  or  the  muaicipa'l  body,  suddenly  woke 
up  to  the  fact  that  no  city  or  decent-sized  country  town  shodd 
be  without  its  system  of  electric  tramways,  and  that  wherever 

possible  '.he  old  and  jtcad;.  Koinfr  bor-i  tram  •■liould  be  abolished 
It  was  anticipated  tha:  lovvn  nugiit  bti  c.jnii.  r-ed  with  town  by 
tbis  means,  and  that,  even  though  the  tratfic  returns  might  at 
first  be  somewhat  poor  in  a  thinly  populated  district,  the  advent 
of  the  electric  train  would  pronratc  the  building  of  houses  ail 
along  the  ront^  and  a  corrcspooding  increase  in  traffic.  These 
antidpatioiw  have  been  fidiy  reaiieed.  It  is  now  possible  to 
fravei  from  Leads  to  lfaadiestei>-^  distance  of  some  40  miles— 
by  tram.  This  may  seem  a  trifling  (Kstanee  to  those  who  are 
accustomed  to  the  broad  acres  of  the  United  States,  bttt  to  the 
Kritisher  thc  establishment  of  a  mere  tramway  40  miles  in  length 
is  a  matter  of  no  -iiiall  Mnportancc. 

It  m.iy  be  mcniiojied  that  in  Kngland  thc  right  to  tun  tram- 
ways in  streets  Is  conferred  by  Act  of  Parliament.  It  is  what 
is  known  as  a  "franchise"  in  thc  United  Slates.  So  profitable, 
so  important  to  tbe  public  have  clccttk  ttunways  in  England 
proved  to  be  that  these  undertakings  are  now  for  tbe  most  part 
in  die  hands  of  local  authorities,  and  widi  reject  to  those  which 
are  not  already  in  numie^  hands,  provision  has  been  made  in 
each  Act  of  Parliament  to  enable  the  hied  authorities  to  buy 
them  up,  after  thc  expiraii  ai  of  a  certain  number  of  years  »t 
"old  iron"  prices.  Thr  prosperity  of  electric  tramways  has  been 
such  that  until  vei>  rcic-n  times  they  have  been  regarded  as  the 
universal  panacea  for  every  trouble  which  besets  the  municipal 
path.  On  the  one  hand  the  profits  made  go  in  relief  of  the 
taxes;  on  thc  other,  the  provision  of  an  easy  and  swift  means 
of  locomotion  for  the  working  man  goes  far  towards  the  solu- 
tion of  the  overcrowdkig  problem.  By  some  it  is  claimed,  how- 
ever, that  munidpalities  have  gone  beyond  the  bounds  of  pru- 
dence iti  this  direction,  and  that  Immiidpel''  trading  in  dee- 
trical  utilities  have  placed  a  burden  on  the  ta.\  payer  whicb  in 
iw    V.  ill  l'':i'l  I' '  ^  :ita'trophc. 

While  utaiiiiK  with  the  question  of  electric  traction,  menlifffl 
should  be  made  of  the  adoption  in  England  of  electricity  a*  3 
motive  power  on  railways  Several  of  thc  older  railways— net 
ably  the  North  Eastern  in  Northumberland,  and  the  Metropolitan 
in  London— are  running  electric  trains  on  their  old  rails,  while 
it  is  well  known  that  subterranean  London  is  now  in  a  fair  wav 
to  be  boneyeorabed  with  tubes  aloqg  which  trains  are  run  which 
could  not  have  been  thought  of  before  electricity  was  mtrodncci 
Enough  has  been  said  to  show  that,  if  nee  may  be  made  of  a 
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hackneyed  phnae,  dcctridty  m\  lueun  of  Inclioa  baa  "flome 
to  stay^  in  Great  Britain.  It  has  supplied  a  want ;  and  altbotigli 

in  th«  matter  of  subttrban  traffic  eh-c<.r.c  trjiirAays  have  proved 
to  be  serious  competitor?  to  the  older  r.ul.\.iys  the  railways  con- 
tinue to  flourish.  This,  it  may  Ijc  n  iticnl  p.iNMiiK,  a  iturlur 
iDustration  of  the  principle  which  the  vvi.ur  ;itk:ii)pte<i  to  illus- 
trate in  the  comniencemcnt  of  this  articie 

Wlqr.  it  wilJ  be  asked,  was  it  neccssar>  to  refer  to  or  to  illus- 
ti»le  that  principle?  The  answer  it  not  far  to  seek.  It  is  that 
the  competitor  of  liie  dectric  tramnr  aad  the  electric  railway 
Is  already  on  the  mdL  and  tlial  the  pessimistic  prophet  is  alrca<^ 
at  woric  It  is  said  'diat  the  motor  omnitnu  will  woric  the  an- 
doing  of  electric  tramway  enterprise.  Many  of  these  vehicles 
are  to  be  seen  daily  in  th'j  strf-t-  ,,f  [.otidot!.  They  carry  large 
numbers  of  passengers,  a:.-  sujipUwiiig  the  horse  omnibuses 
almost  cnt^ri!;,,  ar.J  jiavc  sprung  rapidly  into  papular  favor.  It 
is  said  that  a  motor  omnibus,  which  can  carry  34  passengers,  is 
able  to  earn  $60  a  day  (rmining  120  miles  in  the  day).  Further, 
given  a  life  of  five  years,  each  omnibus  will  not  only  be  able  to 
pny  a  dividend  and  the  cost  of  repaiis  and  Upkeep,  but  will  be 
able  to  earn,  in  additkm.  the  price  of  a  new  vehicle  wtidk  can' 
f^ace  the  OMOM  at  the  end  of  that  period.  This  Ii,  however,  * 
nouer  for  ipecalatiMi,  ioMmwh  as*lfce  life  of  these  vebidcs  has 
not  jret  been  put  to  the  test. 

The  prophets,  to  which  .I'Uni m  lias  .already  been  made,  are  as- 
serting that  the  motor  vehicle  wiU  supplant  the  electric  tramway. 
It  is  obvious  that  the  proprietors  of  the  new  vehicle  have  many 
advantages.  In  the  fir.-it  place  they  need  not  incur  the  expense 
of  obtaiiiir  g  parliamentary  poweis  end  thc^  have  no  track  to 
maintain ;  secondly,  their  vehicle  can  run  on  aqy  route,  and  that 
route  may  be  varied  according  to  the  requirements  of  the  tralRc; 
thirdly,  in  ita  course  aloqg  a  streat  the  bus  is  oat  oooflned  to  one 
narrow  strife  bM  may  flucad  its  vay  throngfa  the  traffic  Finally, 
axparicnce  in  South  Loadoo  has  shown  that  they  may  be  the  suc- 
eeasfnl  competitors  of  electric  trams  along  the  very  route  of 
these  vehirli  «  In  tin-  rr-u'.:  there  is  a  distinct  tendency  on  the 
part  of  the  pubiic  to  itui  t  iheir  money  in  motor  omnibus  com- 
panies, nofwithstandine  .-niolher  tcmlr'jcy  to  apply  the  fcSvful 
term  "elcctrobus"  to  the  vehicle  exploited. 

Hav;:ip  raised  up  the  dummy  it  is  now  necessary  to  see  whether 
it  cannot  be  demolished.  Just  as  prophecy  was  falsified  in  the 
case  of  steam  versus  horse  power,  10  it  it  anticipated  that  the 
forebodings  of  those  who  bear  tiie  onipetklaa  of  motor  omm'- 
bnscs  with  dectric  tram  cars  will  prame  to  be  without  foundation. 

So  far  from  competing,  it  may  be  found  hprrafi.-r  that   im  im- 

omnibns  and  tramcar  will  each  assist  the  other.  The  latter  will 
tempt  peop!':  to  ro  far  from  their  booiei;  the  former  will  make 
them  go  stil'  -urtlM  r  afield. 

Besides  (ru-  li.is  to  be  remembered  that  each  new  mcan^  of 
locomotion  wiiich  is  discovered  to  some  extent  creates  its  own 
traffic.  The  fact  that  there  are  omnibuses  provided  along  a  par- 
ticular route  will  tempt  people  to  travel  by  that  roote,  and  it  will 
oat,  therefore,  be  necessary  for  those  wlw  provide  these  vehicles 
to  run  them  in  iVnrct  rompetition  with  eleclric  trami. 


Composite  Incandescefit  Lamps. 

A  pateol  reoenfly  granted  to  Mr.  H.  C  Parker  describes  a 
Ibnn  of  incandescent  electric  lamp  in  which  the  current  path 
Is  composed  chiefly  of  refractory  noii- con  ducting  substance,  but 
with  a  small  percentage  of  conductive  substance  mixed  there- 
with. Thorinm  nxiil  .,r  carborundum  is  mixed  with  a  small  por- 
tion of  graphitf,  tif  nhiy.r;  inas.i  being  compressed  into  a  pencil. 
The  current,  ■.\'r^.h  i:iav  L-  passed  through  the  pencil  when  h  la 
cold,  raises  its  temperature  to  a  value  to  cause  it  to  beoOoie  an 
effective  illnminant.  To  form  the  pencil  three  or  {bur  parts  of 
the  oxid  are  mixed  with  one  part  of  graphite  and  reduced  to  a 
fine  powder.  The  parte  aee  then  held  togedier  by  a  suitable 
Under  forming  a  toH  of  dongh  whidi  can  fa«  forced  through  a 
die  to  make  the  pencil  of  the  right  size  and  the  pencil  can  be  cut 
into  the  requisite  lengths  and  dried  and  baked.  It  is  stated  that 
the  pencil  i"i  of  ';uch  a  nature  that  it  will  not  flame,  but  will  glow 
with  a  briKl'.t  :::  .m.Ir-cence  when  sc.iled  within  a  tube  from 
which  the  air  is  partially  exhausted. 


The  Proceedings  of  the  National  Electric 
Light  Association. 

A '  FECIAL  auppkment  of  the  Etcciaicia  Woau  of  34  pages 
was  devoted  last  week  to  the  proceedings  of  the  twenty- 
ninth  annual  meeting  of  the  National  Electric  light  Asso> 

elation  r,;  .Xtlpttic  City.  .'Ss  the  meeting  w.,^  pmlonged  until 
I'riday  evcriiiig  she  report  was  not  closed  win^n  Ui at  I'sue  went  to 
press  on  Friday  morning.  .Suhjrii:vc  i  .m;],  tj.orc;  ir.j.  :.r  fr  jnd 
the  record  of  the  later  work  as  tiie  bcniy,  including  the  election. 
J'he  choice  for  president  gave  great  satisfaction,  as  Mr.  Williams 
has  not  only  been  a  loyal  and  enthusiastic  member  for  years,  but 
has  taken  for  him.scli  lines  of  study  and  discussion — as  for  ex- 
ample in  regard  to  municipal  ownership— that  have  made  him  • 
man  of  narfc.  He  is  one  of  the  youngest  electric  light  managers 
to  fill  Oe  chair,  and  his  veiy  youtii  and  activity  are  a  pledge  oi 
continaed  good  work  for  ihe  general  cause. 

A  notable  feature  throughout  the  week  was  the  mniiucr  ii> 
which  the  "active  members"  stuck  to  their  job,  and  would  not 
be  distracted  from  the  regular  business.  A  curious  instance  of 
this  was  given  late  on  Friday  aftemuoii  when  after  a  long  and 
rather  heavy  execiUr..  m  i.inn  i;,,-  -  illjng  chair  parade"  was  due. 
President  Blood  put  it  to  the  meeting  whether  work  should  be 
<'fv\iyr<i  for  the  occasion,  but  all  the  ^50  men  present  rose  to 
their  feet  and  voted  solidly  to  go  right  ahead,  let  who  will  Hde 
hi  easy  chairs.  Such  a  spirit  of  earnesbiess  can  only  be  cen^ 
mended,  and  after  all  the  delegates  did  contrive  to  get  lots  of 
Aim  in  during  die  wedc 

One  incident  that  aroused  interest  was  the  selection  of  two 
men  for  honorary  membership.  The  association  has  a  list  of 
several  leaders  ::i  clLiniitv  (hus  distinguished,  but  has  not 
added  to  Iheir^  number  for  some  years.  It  is  now  proposed  to 
choose  oue  or  two  contributors  to  the  art  each  year  or  so.  and 
in  resuming  the  practice  choice  was  made  of  Messrs,  C  P.  Stem- 
meta  and  T.  C  Martin,  the  latter  of  whom  wat  in  attendance 
and  mentioned  the  fact  that  it  was  ai  years  since  he  had  first  read 
a  paper  liefere  ^e  assoctj^on. 

The  total  registration  up  to  Thursday  afternoon  was  over 
1,400.  and  as  many  arrived  after  that  time  it  is  pretty  near  the 
actual  ;ai  t  to  say  that  the  Atlantic  City  Convention  h.id  an  at- 
tendance of  about  1,500,  thus  exceeding  considerably  Ihe  figures 
of  Denver  and  Boston— a  very  healthy  sign  of  activity  and 
growth. 

Invitations  were  received  the  last  day  of  Ihe  convention  front 
Norfolk,  Minneapolis  and  Saratoga  Springs  asking  the  assoda- 
tion  to  hold  itt  convention  in  those  places.  The  Committee  on 

President's  ,^ddress  rcconimended  that  the  matter  of  annual  dues 
should  receive  the  prompt  consideration  urged  by  the  president, 
ami  that  till-  liiromit:!;  j.K.-'.iiJiMit  a:>|ioinl  a  commit!-!)-  to  ni;A-c 
rectisiiiHiM-.i'atiniis  a'  tin:  licxl  ai]mi;:l  tncctine.  The  aTrar-;;t;:vif lu 
for  officf";  i:i  tlic  nf.v  United  EtiKi"' ■  riiit;  I;-iiilirn.  X'  w  Y'  tU, 
seemed  to  he  well  considered,  and  should  aiirnuufij  iiKMjt  the 
growing  requirements  of  the  association.  At  to  the  m.atter  of 
general  relations  with  the  Underwriters,  the  committee  was  de- 
cidedly of  the  opinion  that  a  representative  of  the  association 
be  immediately  retained  by  the  association,  who  should  devote 
part  of  hit  time  to  Ae  «ncttion  of  fire  haaards  and  harmoniout 
rdationa  with  the  Underwritem.  The  central  cidi^tion  idea 
having  been  successful  this  year  should  be  continued  wherever 
it  is  possible  to  make  satisfactory  arr.ingements  l  a  i  rslicy  of 
relicvinir  locil  parties  of  the  necessity  of  making  hn.aiici»l  ar- 
rnt  r'onicnts  for  the  annul  meeting,  judging  biy  this  meeting,  wa* 
a  wise  one. 

Mr.  Paul  I.upke.  editor  of  the  "Question  Box"  and  "Wrinkles," 
presented  the  volume,  the  introduction  to  which  was  read  by 
Mr.  John  B.  McFedey,  of  Newark,  The  fbllowlng  olReers  were 
elected  for  the  entumg  year,  in  accordance  with  the  report  of 
the  Conimittee  on  Nominations:  President,  Arthnr  Williams, 
New  York;  first  vice-president,  Dudley  Farrand.  Nett.  rk,  \'.  T  : 
second  vice-president.  .\lcx.  Dow,  Detroit,  Mich.;  sccrcUrv  .i:;d 
treasurer.  \V.  C.  I.  F.glin.  Philadelphia,  Pa.  Mrniber»  nf  the 
F.xeeiitive  Committee  to  serve  three  years— Charles  R.  Huntley, 
RufTalo,  V  Y  ;  F  M.  Tait,  D«}lon.  Ohio,  and  Louis  A.  Per- 
giHon.  Chicago.  Ill, 
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CfNTK.^L  STATIO.N"  .^m-ESTI.SI.NC. 

'1  ;<c  cxiub;;  of  ri  uitLil  -ta'aon  ad\ L-riisiiig  and  publicity  methods 
nude  by  the  Cor:;niitlcc  on  Prtgrc^i  wa'i  one  ci  ilic  most  inter- 
esting features  of  the  convenuon.  Unfortunately  the  construction 
«f  the  pier  did  not  allow  the  exhibit  to  be  massed  in  one  place, 
bat  necessitated  a  scattering  of  the  diqtUy ;  but  in  the  aggregate 
the  effect  was  veo°  impressive  and  complete;  The  chief  con- 
tRlnMon  wefc  the  FhiJadetphia  Elcetiie  Company,  the  Boaion 
Edison  Comptiv.  the  New  Yofk  Edtioo  Company,  the  Denver 
Gaa  k  Eleetrk  Company,  the  Portland  General  Electric  Company, 
llie  Ufltted  Electric  Light  &  Power  Company,  of  New  York;  the 
Chicago  Eriison  Company,  Detroit  Edison  Company,  and  the  Edi- 
son Electric  Illuminating  Company,  of  Brooklyn.  Some  of  lhe<!e 
*'\lii':it',  were  quite  extensive  and  pret-;mi:iii:.  The  Co.h',..ni, 
huMjklyn,  New  York.  Portland  and  Fhiladeiphia  companies 
sent  a  large  number  of  original  paintings,  designs  and  drawings 
employed  chiefly  for  the  OOvers  of  their  monthly  bulletins,  and 
this  pan  lyi  the  cxhibh  rcpreMnled  a  value  of  several  thousand 
doHars,  five  of  the  water  ccrfora  alone  from  Boston  baving  a 
value  of  f  i,9S<>.  wMk  the  New  York  exhibit  inclnM  tiw  famous 
Cooper  sketches  that  ham  become  so  popular.  All  these  designs 
and  the  reprodnctions  were  dbplayed  artistically  on  the  walls  of 
the  exhibition  part  of  the  pier,  and  were  carefii'lv  •1l^ppct^■J. 
Many  of  the  exhibits  also  included  samples  of  bililoaid  ;uid 
newspaper  advertising,  the  Brooklyn  exhibit  being  vi  rv  ri.  li 
:irii|  elTtctive  in  this  respect,  while  other  exhibits  included  follow- 
up  letters,  etc.  I  hr  Piitladelphia  and  Oiirngo  companies  for- 
nislicd  part  of  their  exhibit?  on  n-  '.  n!.  injr  standards,  and  the 
Chicago  Edison  Company  -ent  .ilsi  nnr-  of  iis  large  date  calen- 
dars and  one  of  its  huge  billboard  posters.  The  New  York  Edi- 
son Company  indndod  bi  its  exhibil  die  hamTaoiBM  calendar 
iasued  for  this  year  uid  the  almninnm  telephone  rack  for  telc- 
plione  numbers.  AllNims  containing  data  as  to  speefal  itewspaper 
aidvertising,  follow-up  letters,  etc,  were  fint-  f-.r  "  1;>  '.he  Xrw 
York  Edison  Company,  the  Boston  Edison  Comtiiir.y  and  tiie  Den- 
ver Gn<  K-  H>ctric  Light  Company,  while  the  United  Electric 
Light  X  I'  .wcr  Company,  of  N'cw  York,  had  a  very  interesting 
sen,  ,  I  I  photographs  illustr.Ttive  of  its  billboard  advertising, 
which  has  proved  very  successful  in  the  Borougii  of  the  Bronx. 

In  addition  to  this  spectacular  exhibit  the  Cooinitieft  ol  Prog^ 
ress  did  a  good  piece  of  mitsianary  work  in  securing  from  some 
of  the  companies  named  above  as  welT  as  from  the  Electric 
IlluminntinR  Company,  of  CK'Vil.ind,  ana  tf  General  Electric 
Company,  of  Biiflalo,  a  number  of  their  montlily  b.;]letins.  These 
were  lurnislifif  in  such  large  editions  tlint  the  comnuttce  was 
able  to  estaWif.h  a  booth  from  which  not  oriiy  the  delegates  but 
the  public  as  well  cnuld  obtain  coniiilcte  sets  supplemented  by 
other  interesting  material.  In  tht<  manner  some  twenty  or  thirty 
thousand  pieces  of  litcmturc  were  given  away  during  the  four 
days  of  the  convention  and  the  interest  in  this  feature  was  shown 
%f  the  largr  demand  and  inqnir)-.  Many  of  the  central  atatttm 
tnen  Mcuied  complete  aetn  not  only  for  thcmsdvea  Irat  for  ^r 
friend*,  and  many  intimated  that  they  were  likely  to  attempt 
aibrihr  werit.  On  the  other  hand,  casual  visitors  to  the  pier  who 
'Secured  copies  were  generally  stimulated  to  an  interest  in  the 
s/biect.  ;ind  came  back  to  thi-  ]>  uAh  with  inquiries  as  to  thi=i  or 
that  .ipplinncc  or  method  of  i  him-ruitiiin.  The  chairman  of  the 
■Committee  on  Progrrf'i,  Mr  Mnrtin,  was  assisted  ui  this  work 
by  the  heads  of  the  publicity  departments  connected  with  these 
various  companies,  including  Messrs.  Mohr,  Seelman,  Nnl, 
Smith.  Gilchrist,  Fredenburgh  and  Hammond,  and  the  sncccn 
■was  sr«  encouraging  that  these  genUcmcn  have  detcrmmed  lo 
«oncentrate  their  efforts  upon  an  even  more  eomplete  and  useful 
exhibit  at  the  next  convention,  It  img  mliaed  that  thit  fcatiue 
can  not  only  be  made  lanual  and  permanent,  but  can  become 
vahiabte  to  all  the  acthre  members. 


i  r.K.  riilc  IIK.\TIN-C  AN-D  THF  RESIDE.VCE  CUSTOMER. 

.\  paper  prrsenletl  on  this  subject  by  Mr.  James  L  .-Xycr  con- 
si^ird  mainly  of  a  number  of  practical  suggestions  as  to  the  in- 
troduction of  electric  heating  goods.  It  lias  been  well  settled 
that  more  goods  of  any  kind  can  be  sold  by  perionaJ  presentation 
than  hy  advertising.  This  is,  in  his  opinion,  the  only  way  to  get 
Clic  largest  returns  at  the  lowest  cost.   It  is  necessary  lo  send 


out  articles  and  leave  them  for  trial  after  explaining  fully  how 
to  put  them  in  OfWfMion  and  how  they  should  be  cared  for.  as 
weU  as  to  leave  oonplete  printc4  instructions  which  manufac- 
tMcrs  utuaily  aead  with  each  article.  The  customer  should  be 
caned  on  at  the  expintkn  of  a  trial  period,  to  kam  his  conda.< 
skms.  This  is  better  than  leaving  or  ten^qg  a  blank  to  aigq, 
because  it  is  frequently  the  case  that  further  interest  has  beco 
developed  and  other  articles  are  wanted.  If  the  office  f«  ew- 
trally  located  on  the  ground  floor,  as  it  should  be,  an  aLsortiiKi : 
of  samples  in  glass  cases  should  be  maintained  so  that  if  a  cui 
tomer  is  interested  he  cjii  i:e  supp'.ieil  ;i"  nrr  Exhibitions  at 
food  shows  and  similar  entcrtainmeins  prove  alttactivc  as  ad- 
vertisements, but  direct  results  are  usually  few.  The  universal 
use  of  smoothing  irons  makes  this  an  ideal  article  for  first  intro- 
dneiflg  dectric  heating  devices.  The  success  which  has  followed 
ignltmatte  eCorta  with  this  article  is  too  well  known  to  allow 
further  argument  in  favor  of  its  selceHon  for  audi  purposes.  Be- 
cause of  the  quick  appreciation  of  th^  dectric  iron  you  will  be 
called  on  for  other  devices.  Using  Ae  ftatimn  as  an  opening 
wedi?e  vriii  will  <Jli  well  to  :o!j:.w  with  (;ir::ul;(rs  or  folders  de- 
scribing such  articles,  ai  water  ciijji,  hciitts.g  pads,  foot  warmers, 
milk  warmers,  curling  irons  and  chafing  dishes.  Stove  or  disc 
heaters  should  always  be  supplied  with  utensils  made  for  thera 
with  suitable  proportions  and  with  perfectly  flat  bottoms  1  lie 
difference  between  the  .npplication  of  electric  heat  and  other 
sources  of  heat  is  not  difficult  for  any  one  to  understand  per- 
fectly, but  there  is  a  difference  and  for  best  results  this  difference 
mutt  be  understood.  The  inqmrtanoe  of  acquaJntrng  yoitradf 
with  the  diifeitnt  aiipliaacat  U  eiacntiat  m  plachif  them  with  cus- 
tomers. Take  all  of  the  artictcs  fttto  your  own  home  and  give 
your  snlic'tors  a  similar  opporttitiity.  r;ni]  yoi;  will  get  results. 
ExpeneiKc  has  shown  from  a  grtat  v,tr;!jlv  oi  sources  that  the 
nunih-  r  of  watt-hours  per  meal  for  a  pcrvi.r-  c:.ii  safely  be  taken  at 
300,  or  yuo  per  d.iy  per  person.  Allowing,  h n  .vevcr.  one  kw  hour 
for  a  person,  we  have  30  kw-hours  per  month,  which  at  ;i  tue- 
cent  rate,  is  $1.50,  or  for  a  family  of  fonr,  iht  month.  While 
these  rates  are  absurdly  low  t0-day»  comi  ar.-  l  to  lighting  rates 
in  residences,  there  are  many  cases  where  the  service  may  be 
given  from  separate  wires  at  a  salisbctaiy  profit.  In  his  iadg- 
meat  tiw  pofi^  to  yursue  b  to  personally  pnas  the  sale  of 
smalt  household  dei^s  constantly  wthout  complieating  the  sh- 
ti'itioti  liy  living  to  interest  customers  with  the  larger  problems 
ujilil  iTijui  experience  with  the  smaller  they  have  become  prepared 
for  further  ventures.  He  p.nt'.i  t.shlc  showitr.j  the  ei.-t  oi  'm  ;it- 
iog  various  quantities  of  water  a  certain  number  of  degrees  at 
various  rates  for  electric  energy. 

DISCUSSION. 

Mr.  Max  Lowenthal.  of  New  York,  said  that  electric  heating 
had  now  passed  the  fancy  period  and  had  settled  down  to  an 
established  bttstness.  Nevertheless  the  devdopment  was  as  yet 
very  small.  He  pointed  to  the  snull  numlier  of  those  within 
readi  of  central  station  service  in  this  oonniry  diat  are  nshic  such 
serviee,  as  showing  how  great  hn  opportunity  there  is  for  de- 
velopment. It  was  not  sufficient  to  talk  and  advertise  heating  ap- 
pliances. They  must  be  introduced  by  actual  demonstration  with 
the  customers.  With  energy  at  S  cent--  p..  r  !-;w-hour.  all  the 
ironing  and  cookinf;  for  a  family  of  six  or  seven  penple  could 
be  done  at  about  $fi  per  moi-.th,  ns  h.iA  been  shown  \<y  iiiinicro.is 
trials.  He  gave  »  warning  against  atuching  heavy  heating  de- 
vices to  ordinary  sockets,  as  there  would  certda|y  be  trouble  with 
sockets,  which  would  result  in  dissatisfaction. 

Mr.  MeCabe,  of  Wtllianisport,  Pa.,  dioaght  the  ttoiiUc  was  not 
altofedier  with  the  slowneu  of  central  statioa  managers  to  take 
hold  of  heatfatg  devices.  Some  of  them  had  been  willing  enough 
to  fake  up  these  devices  as  soon  as  they  were  satisfactory. 

Mr.  n.  L.  Wallou.  of  Cleveland,  .said  that  with  30-cent  natural 
CIS.  .1-  in  C>vc!  i:-d.  ..-rrfikinK  and  w.ni :  heating  for  a  family  could 
be  done  .-it  ih  lilt  fin  .'onts  per  month,  which  made  it  hard  to 
make  much  he  niw  i'.  with  electric  cooking. 

Mr.  AytT  sa:  1  ih;i;  nevertheless  the  market  for  appliances  was 
excellent  in  Cleveland.  The  proper  course  was  not  to  go  out 
and  try  to  introduce  the  big  heating  devices  at  first,  but  begin 
widi  the  small  tlungs  which  will  not  cost  rnndi  to  epemte!,  and 
wlildi  win  be  great  convtmemoea  lo  customers  and  help  make 
electric  service  popular.   In  the  mcanthtte  central  sutkm  men 
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should  try  the  larger  devices  themselves  so  that  when  the  time 
coiiH  tu  iiitruducc  these  larger  dcvioa  the  miiiisen  thtmiiiiTf  1 
will  be  acquainted  with  them. 

AltTOUATtC  VOLTAGE  KGGUI.ATOIIS. 

In  a  paper  dealing  with  alternating-curTcnt  systems  of  distri- 
bution and  their  aiitriiii:itic  re>i;alatioii  prcbtiitffd  by  Mr.  C.  W. 
Stone,  it  was  stated  that  there  arc  two  general  types  of  automatic 
voltage  regulators:  regulators  that  are  arranged  to  work  directly 
or  indirectly  to  change  the  potcDlial  of  the  generatori^  and 
Kfulaton  ior  operating  directly  on  the  feeden.  The 
of  these  is  illustrated  in  the  Tirrill  regohtora  the 
circuits  of  which  are  shown  in  Fig.  i. 

There  arc  two  tn.iin  controiHiiR  solenoids,  one  energized  from 
the  alternating-current  generator  that  is  to  be  regulated,  and  one 
energised  from  the  exciter  circuit  Each  of  thCM  solenoids  con- 
tains a  movable  iron  core  whidi  is  hmg  on  •  balanced  lever 
carrying  a  platimini  point  at  iti  other  cad.  ¥ftico  dw  alter' 
nattng-current  generator  is  operating  with  a  light  load,  the 
exciter  voltage  is  at  a  minimum,  and  the  pull  of  the  exciter 
•olenoid  it  therefore  much  weaker  than  when  the  generator 


m  i.-^iiuGRAU  SBOwnra  tu  ontaaan  cncoira  of  a  imaitL 

VOLTAGE  REGin.AT0R. 

is  full  loaded,  and  tbe  exciter  voltage  is  at  a  maximum.  It  will 
be  seen  therefore  that  fhe  place  of  contact  between  the  platininn 
pointa  varies  in  space  relatively  to  the  load  carried  by  the 
altemator,  and  hence  it  has  been  very  aptly  termed  a  'Voatiag 

COiitiict."  When  these  contact  points  ^in-  closed,  the  relay  niag^ 
net  is  energized  from  the  exciter  circuit,  and  this  in  turn  closes 
the  main  contacts  that  short-circuit  the  resistance  in  series  with 
the  exciter  field  coils.  The  main  contact  points  may  thus  be 
made  large  and  heavy  so  that  they  will  not  readily  wear  or 
ham  aw^,  and  the  nonrer  of  the  rd«y  magnet  insures  a  posi- 
tive make-and-break  action.  By  the  application  of  a  ^ple 
compounding  device  to  the  .iltcrnating-current  solenoid,  any  de- 
sired voltage  can  be  constantly  maintained  at  a  distant  center 
of  distribution. 

There  are  two  types  of  automatic  feeder  regulators  now  ob- 
tamabie.  Both  of  these  types  of  regulators  are  transfiwmeTS 
or  cooipcBaatoia  in  principle.  One  of  these  depends  on  tiw 
movement  of  a  dial  switch  and  the  other  is  dependent  on  the 

shifting  of  the  magnetic  flux  through  the  two  roils  niul  cores. 
In  the  dial-switch  type  of  regulator  there  are  two  sets  of  coils 
which  are  wound  .nround  a  core  like  that  of  a  core-type  trans- 
former. One  of  the  coils  is  coimected  across  the  circait,  and 
the  other  cdl  'is  connected  hi  scries  vritt  tlie  circuit,  and  is 


l)rovi<lcd  with   a  niiinljer  ol  t.ips  .irc  cunnected  to  the 

dial  switch.  This  switch  consists  of  three  separate  parts :  the 
Stationary  contacts  placed  on  the  inside  of  a  cylindrical  cast- 
iron  pot;  the  statiooaiy  set  of  collector  tints;  the  moving 
part  which  carries  the  contact  Ihigers.  The  moving  part  con- 
sists of  a  metal  wMch  has  mounted  on  it  ten  fingers 
ofdifetent  length,  all  insulated  I'roni  one  another.  These  fingers 
bear  on  the  contacts  of  the  stationary  part,  and  are  also  con- 
nected to  the  ten  collector  rings  on  the  centra";  stationary  part. 
By  thus  designing  the  contact  arms  several  of  these  fingers  are 
b  contact  widi  the  stationary  contacts  at  the  same  time.  If  diese 
fingers  were  not  inaoiated  from  one  another,  a  shortdicuit 
would  tahe  place  between  the  taps  on  the  tHnsfenner.  Thqr  an 
therefore  insulated  from  one  another  and  a  reiiatanGe  is  con* 


or  OMoracnoifs  or  swncB  ams  nstRANCL 


necled-  between  them,  as  shown  in  Fig.  j.  Tkcir  rcsiM.mce 
limits  the  flow  of  current  between  the  different  taps,  and  no 
sparking  occurs.  potential  relay  serves  tor  energizing  one 
or  the  other  of  two  motor-driven  magnetic  clutches  which  raise 
or  lower  flie  potential  as  maty  be  required. 

The  seeoad  type  of  automatic  feeder  regulator  is  in  principle 
a  variable-ratio  transformer.  The  regulator  is  nude  with  a 
primary  or  shunt  winding,  which  is  connected  across  the  line. 
It  also  has  a  secondary  or  series  winding,  which  is  connected 
in  series  with  the  Hne.  The  primary  or  ahnnt  winding  is  placed 
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PICS.  3  AND  4. — DIAGRAM  OF  REGULATOK  AND  RECULATIOS  CtJlTt 

on  a  movable  core,  and  the  secondaiy  or  series  winding  is  placed 
on  the  siationacy  core;  as  is  shown  in  Fiit  3.  The  ahimt  wbding 
prodneesa  magnetixing  ilnx  that  has  a  constant  vahie^  the  diree- 
tkm  of  which  is  constant  in  the  movable  core,  and  consequently 

with  respect  to  the  series  or  statiohary  winding.  The  passing 
of  this  flux  through  the  secondary  coils  in  one  direction  pro- 
duces a  potential  in  these  coils  which  is  added  directly  to  the 
line  potential,  or  subtracted  when  the  direction  of  the  flux  is  re- 
versed by  rotating  the  primary  core  through  an  angle  of  180  deg. 
As  the  core  is  rotated  gradnally,  the  direetioa  of  the  flux,  and 
consequently  the  amount  forced  throu^  the  secondary  coils, 
is  similarly  varied,  and  produces  gradually  a  varying  potential 
in  the  secondary  from  the  ma.ximum  positive  through  zero  to 
the  maximum  negative  value. 

The  effect  of  rotating  the  core  through  its  entire  range  is  repre- 
sented gnphicaHjr  in  Fig.  4,  whidi  shows  the  variation  in  the 
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ftcdcr-voltage  witb  no-load  and  full-load  currenL  The  alight 
difference  in  these  enrvct  is  due  to  ttut  lots  in  the  fccnlalor 
itself. 

Tlic  rotating  core  is  provided  with  two  windings :  The  ai.tive 
or  shunt  winding  connected  across  the  lines,  and  :<  second  wind- 
ing which  is  short-circuited  on  itself  and  arr.mgcJ  Kt  riR'nt 
angle*  to  the  former.  The  object  of  this  short-circuited  wind- 
ing is  lO  decrease  the  reaclaiice  of  the  regulator.  If  the  movable 
core  were  tut  provided  with  a  short-circuited  windiaft  and  it 
were  ratated  fratn  one  position  to  tiw  oAeFf  n  CnAmUy  in- 
etessed  potcndal  would  be  rcanired  to  fbroe  this  current  tbrouvh 
the  series  winding:;  thus  introdticingr  a  reselance  in  the  feeder. 
By  .-idding  this  winding,  however,  iIk-  i'-,  el:in;>:  if  ri'gii'ut^n 
is  cut  down  to  the  minimum,  and  u  thus  has  v^rv  littx-  ttTutt 
on  the  power  factor  of  the  line.  In  this  respect  ir  is  \;istly  su- 
perior to  any  of  the  other  resistance  and  reactance  t>'pes  of  regu- 
lators hrretofore  built.  The  amount  of  rcictive  effect  on  the 
feeder  is  directly  proportional  to  the  range  of  regulation  of  the 
the  regulator.  That  is,  as  the  range  in  the  regulator  increases, 
the  effect  on  the  power  factor  of  the  circuit  is  increased:  thus 
with  a  twenty  ^t  range  on  the  tegulalor,  the  power  he- 
tor  of  the  feeder  wouM  be  lowered  only  a  tr^  over  one  per 
cent,  and  wiA  a  total  rangcf  of  ten  per  cent,  it  will  be  lowered 
about  one-half  of  or.o  |i<  r  c<  ni. 

The  rotor  is  ronviil  thr  ini;li  n  worm  gearing  driven  by  a 
r.io!o:  whose  dire<. r\  ihoikjh  iL.  detetmiiied  hf  a  polcnti.-il 
relay  inserted  in  the  feeder  circuit. 

KKuiamL 

Mr.  Wallan  said  they  were  opetatinc  ia  Clevdand  an  itAOO- 
voH  Y-cennected  transmission  system  with  netilral  grounded 

both  at  the  main  station  and  at  all  substations.  He  asked  Mr. 
Stone  if  this  was  likely  to  cause  trouble  from  stray  railway  cur- 
rents. Mr.  SiLiic  did  n.i*.  tliini-;  thr.t  with  so  few  gTOsmds,  which 
were  probably  some  distance  iiom  the  railway,  that  there  would 
be  any  trouble.  In  one  congested  area  on  the  west  side  of  the 
ciQr  they  bad  a  comparatively  large  district  with  approximately 
400  lew  maximum  load,  which  was  diitribvted  eotir^  nnder- 
rrouBd  by  a  j'pbase  4'Wire  secondaiy  system  gfariag  »$  and  aoo 
volts,  the  primary  being  3-pha>«,  j-wire  at  2,300  volts.  As 
originally  iltltalled,  this  secondary  was  well  balanccJ,  but  15 
new  connections  have  been  made  and  other  customers  fl:si-on- 
nected  the  balance  became  quite  bad  an  1  the  regulation  on  tli;it 
type  of  sccond.iry  is  getting  hard  to  maintain.  For  that  reason 
they  had  dixrardcd  the  .-^-phase  4-wire  secondar>-.  except  where 
it  already  existed  and  could  not  be  changed.  They  had  adopted 
the  single-phase  3-wire  *efondani-  system  fed  frooi  J-phase  pri- 
naiiei.  They  are  about  to  install  a  Tirrilt  regulator  in  ooonec- 
timi  witb  a  new  tiiibinc.  They  have  decided,  however,  Oat  they 
coatdnot  regulate  from  one  principal  feeder  .il  nr,  for  the  reason 
that  they  now  have  three  substations  in  ii^..  ami  thr  total  num- 
ber (.f  {rrd:-t<  -.mH  be  snincthinjr  li^';  the  ."ivcr.ipt-  lfj:i<i  on 
fcfdeis  tK•in^;  frnm  150  to  20O  kw.  As  the  substation,  are  quite 
.1  rJiM.-nce  ,ir;.irt  it  is  hard  to  regulate  any  particular  feeder  to 
give  any  kind  of  regulation  on  the  others.  They  had  adopted 
the  use  of  compensators,  hiivitig  one  oontpcnsalor  ctit  in  each 
leg  of  a  3-phase  priioaiy  feeder  and  one  indaction  regulator  in 
eadi  leg  of  such  feeders.  The  regulators  are  motor  operated 
but  cowtrolled  by  the  station  operator,  who  adjusts  them  to  keep 
the  potential  balanced  as  shown  on  tlic  station  voltniotc-r>  Tlivy 
found  that  they  had  very  :iitlr  (Jii'''i,:;,lt:  In  obtaining  good  regu- 
lation by  this  means,  niirl  ijot  rather  better  eilicietKy  out  of  such 
.vph.,  r,  transmissi  n  line?  than  with  a  sfaigle-phase  feeder  system 
balanced  on  a  3- phase  bus. 

Mr.  Haltbcrg  called  attention  to  tlte  fact  th.-it  lightning  ar- 
resters when  comiected  to  a  «ysteni  on  a  grounded  neutral  should 
■ot  be  of  the  double  poia  type  oonmcled  to  each  aide.  On  sttch 
Vatams  the  donbte  pole  areestcn  should  be  connected  in  tandem, 
one  after  the  other.  Otherwise  Ae  current  fs  likclv  to  jump 
acro's  the  arresters. 

Mr  Slonc,  in  re4I>l^n^c  to  que^fti'ms  s.iid  (lieic  are  .t  larpc 
number  of  these  automatic  reguliit.  -  use  in  Chicago  .ind 
Toledo  The  present  rcRulators  re<juire  but  little  attention.  The 
only  maintenance  rcqiiired  is  to  see  that  the  bearings  are  well 
oiled  and  that  the  contacts  on  the  potential  relay  arc  in  gnnd 
eondiiion. 


THE  AGITATION  TOR  KUItlOPAL  OWMEKSHlP  IN  TttC  Df  TTEB 

states;  its  origin,  meaning  and  psorea  TRtATiiEM 
Mr.  Everett  .  Hur.lctt,  of  Boston,  addressed  (he  uat.otiai 
convention  on  thi  f.i  inug  of  June  7  on  tins  sjbje  i  Gieiit  ac- 
cumulations of  wealth  ill  the  hands  of  a  few  generally  employed 
by  corporate  organizalitms,  he  said,  had  so  abused  the  privileges 
which  wcaiili  and  organisation  puts  at  their  disposal  that  the 
average  citisen  is  disgruntled  and  inclined  to  demand  a  change 
of  aome  kind  which  will  tend  to  remove  the  inequalities  of  which 
he  deems  hiinsdf  the  victim.  In  short,  a  great  socialistic  agi- 
tation is  upon  us.  He  then  reviewed  at  length  some  of  the  cor- 
porate abuses  which  have  given  rise  to  this  agitation.  Forgetting 
il-.r-  munificent  results  which  have  Ij-'ni  ■ilnalnid  i  ii'.v  tltron^h 
tdc  accumulation  of  great  wealth  derived  tr.ini  ,  ri.oi;i-e  yigim- 
zations,  the  disisatisficd  citizen  sees  only  llie  ibu  :  ■  ut  financial 
and  corporate  power  of  which  he  has  been,  or  imagines  himicli 
to  be.  the  victim.  And  yet,  of  course,,  this  wholesale  dislmst 
and  condemnation  of  wealth  and  corporate  power  is  unreason- 
able. It  loaes  sight  of  the  fact  that  we  are  unable  to  assert  from 
what  other  aottrcei  the  people  at  i»ift  would  have  derived  the 
blessings  whicb  have  come  from  the  establishment  toA  aniit- 
tenance  of  a  special  fund  for  supporting  hospitals,  libraries,  col- 
leges, parks,  museum*  and  the  encouragement  of  teaming.  It 
forgets  that  it  h^ii;  been  only  by  the  uniting  of  the  :'nnds  of  the 
rich  and  the  iuv:Tig-;  of  the  pOTir  in  corporate  orRanl/.itio:];  th.it 
iho  countrj'  ha-  been  iJevLl'jjied  by  the  e^tribllslinuiit  .iml  ex- 
ploitation of  numberless  furnis  '  1  indii^ttial  enterprise.  -Ml  the 
wonders  of  development  in  the  o  r.'.r  1:  Station,  electric  lighting, 
eilectric  railway  and  telephone  industries  are  due  to  corpora- 
tions. They  have  given  free  play  to  the  enterprise  of  the  indi- 
vidaal  energy  of  our  people  and  have  made  that  enterprise  and 
energy  vastly  more  powerful  and  effective  than  It  otherwise  eould 
possibly  have  been.  And  it  has  not  been  the  organizers,  nutaageis 
.ind  stockholders  of  these  enterprises  who  have  chleRy  benefited 

by  them,  hnt  the  Rener.d  piilillr.  .\  cl.ince  at  the  net  iJiv-L-ible 
incomes  eartscd  jiiil  the  JiviJcnd,-.  junl  l)y  the  electric  public  serv- 
ice corporations  of  the  United  States,  i-Gntr.T.sted  with  the  char- 
acter and  extent  of  the  service  rcndercii,  wiil  furnish  ample  dem- 
onstration of  this  assertion.  He  then  cited  as  an  example  the 
electric  light  and  railway  companies  of  the  State  of  Massachu- 
setts^ where  only  about  one-third  of  the  58  strictly  electric  light- 
ing oompanics  paid  «  dividend  iu  1905.  and  the  dividends  paid 
ranged  from  4  to  to  per  eent 

He  reviewed  at  length  the  :iRil.i'irii  in  f.iynr  1  f  municipal 
ownership  in  England.  He  jKiintt  rl  1.  u  iii.-it  .=.iic:e-sful  English 
methods  were  not  iirresi.drily  suioe^sf.:!  ;r:  tliv  United  St.itcs 
under  our  different  conditions.  Municipal  ownership,  he  pointed 
out,  was  undertaken  in  England  as  the  means  of  accomplishing 
undertakings  which  would  not  have  been  entered  upon  by  private 
corporations,  rather  tfaUl  as  a  substitute  for  private  corporate 
enterprise.  He  then  gave  an  outline  of  his  ideas  as  to  the  proper 
treatment  of  the  present  agitation  for  niunidpal  otraarship.  Id 
the  first  place  the  companies  engaged  b  funiahuig  public  services 
must  in  their  own  interests  strive  more  and  more  to  give  good 
service  at  fair  rates.  He  who  ser\'cs  tlie  piilUc  best  serves  his 
company  best.  Second,  the  abuses  of  grcit  wealth  and  corporate 
privileges.  I  j  wlpch  lie  li:id  dn  .v-ly  alluded,  iru<t  cease,  these 
abuses  being  overcapitiilu.alion,  poor  service,  high  prices,  discrim- 
ination between  consumers,  and,  above  all,  the  attempt  to  con- 
trol the  law  making  power  for  selfish  ends.  He  did  not  include 
among  these  cibjectionable  practices  that  reasonable  inllatian  of 
capital  necesaaty  to  induce  men  to  embark  in  new  enterpriset 
where  to  oSaet  the  dhaoeea  ol  loss  the  amotmt  of  poiaHile  peofll 
may  reasonably  be  faiertaied  ovw  that  of  ovdimry  Invastntali. 
For  such  an  infltition  we  have  the  warrant  ot  the  Supreme  Qntft 
of  ibe  TTnile  i  St.ite-  .ir-.d  tlie  recent  statement  of  President  Elliott, 
ot  Harvard,  thai  nnich  •  in  be  said  in  defense  of  it.  The  differ- 
ence between  sui  h  nu  ;nfl..t  j  :.  and  the  objectionable  stock  water- 
ing referred  to  needs  no  cl.iboration.  Third,  the  public  must  be 
educated  in  sound,  economic  lines.  Except  as  a  choice  of  neces- 
sary e%'ils,  municipal  ownership  has  no  standing  in  the  court  of 
economic*.  It  is  not  sufficient  in  itself  to  effect  the  results  de- 
sired, nor  is  it  the  best  means  which  can  ^  be  employed  for  Iha 
purpose. 

The  Stale  of  Uassacfaiuetts  has  for  twelve  years  been  trying  Iha 
experiment  of  puUie  control  of  gas,  electric  lig^iting,  railnaA 
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itrcet  fil  l',',  ay  ami  oilu-r  vmbh'.-  Service  oorfkorations,  ;in(J  has  dc- 
vcl:j|)tcl  a  r.ioit  curtiplctc  syslriii  tlu^rc  .ire  impcrfcctiuns 

in  the  system,  and  there  is  at  times  in  specific  cuiei  dtssatisiac- 
tiou  with  its  application,  it  has  been  on  the  whol«  an  advantage 
to  all  ooncerneil.  It  is  by  no  means  perfect ;  it  might  easily  be 
nwle  intolcnAk^  Imt  Uw  sober  sense  of  the  people  of  Husa< 
-chaictt%  ai  repi«gcnt«d  in  their  legislative  assetnbty,  has  pr^ 
veoled  any  gross  pemniosit  of  its  «fcjeet»  or  coafiicaloiy  appli- 
cations of  its  principles.  The  pqUie  j»  better  and  ank  dmpty 
served  and  the  capiul  employed  is  more  amf»fy  protected.  "Die 

relations  of  prodsn'i  r  ant!  i;onsuiTH'r  arc  nn  rc  s;iti  factory  than 
is  the  case  in  ni  i^-r,  ;t  not  .ill,  other  ii.jrtujiis  ot  the  country. 
The  evils  of  -t  "  '-;  ■.v^tf-rmx  h'.vn  bctr.  criminated  or  minimized, 
while  rcasor  aliic  returns  upon  legitimate  investments  have  been 
insured  if  uariicd.  Such  laws  unwisely  framed  or  viciously  ap 
plied  could  do  an  immense  amount  of  damage,  but  in  the  older 
of  onr  communities  certainly,  where  the  people  at  large  are  to 
.  be  credited  with  a  reaamiable  degree  of  intelligence,  and  a  real 
desire  for  a  "square  deal"  for  all  alikc^  it  oScn  in  his  opinloa 
a  vastly  better  solution  of  cxitting  difficaltica  Hun  do«a  mn* 
Bidpal  ownership. 


NF.SV  ILLb'Ml.VANrS. 

Prof.  H.  E.  GtfTiird  prc^rntccl  a  paper  giving  a  review  of  the 
recent  developments  in  low  consumption  lighting  units.  He  dis- 
cmacd  the  3.5-watt  graphiiized  filament  lamp,  the  i.85-watt  and 
S.a-watt  tantalum  lamps,  the  1.5-walt  osmium  lamp,  the  i-watt 
Kiael  metallic  filament  lampt  die  hmiaoia  m  lamps,  the  Nemat 
lamp,  the  Cooper  Hewitt  nmeaqr  vapor  laqp  and  llie  Ifioore 
vacnnm  tube  lamp.  He  stated  tint  fba  naidia  alreadj  achieved 
with  osmium,  ttntolnm  and  siraonium  ha«e  grettty  atinwiatcd  the 
search  for  a  snbstittite  for  the  carbon  filament  tTntit,  howe%'er, 
these  nietalll::  rilnincnt  lamps  nin  cq'.;al'y  well  :n  n"  p'jsitir.r,^, 
give  sati'-tactury  itsrvice  on  both  altcrn.itinp  and  direct-current 
circuits,  operate  at  commeina!  voltaRc^  and  can  be  manufac- 
rared  at  a  nmch  lower  cost,  the  cirtioii  filament  lamp  with  rea- 
sonable rates  for  electricity  and  the  development  indicated  by  the 
reoent  gain  in  efiicicncy,  will  continue  to  maintain  the  supremaqr 
it  has  m  long  enjoyed. 

The  preduttSoa  of  fmnes  and  the  lack  of  steadiness  have  com- 
bined to  render  the  flame  arc  lamp  mdesiiablc  for  interior 
illumination,  although  it  is  claimed  for  one  of  the  most  recent 
types  that  these  objectionable  features  have  been  overcome. 
For  street  lighting  too  large  a  proportion  of  '.he  light  falls  near 
the  vertical,  althouifh  undoubtedly  some  rcfiector  might  be  de- 
vised to  remedy  this  defect 

As  a  scientific  prmciple  it  may  be  stated  that  the  most  efficient 
means  of  obtaining  light  from  dcctricity  is  electrical  conduction 
thfougfa  rarefied  gates  or  vapors.  The  Cooper  Hewitt  and 
die  Moore  tamps  represent  th«  present-day  comoerdal  systems 
of  vapor  lighting.  The  mercury  vi^r  tamp  possesses  the  disad- 
vantage of  lacking  in  red  rays.  The  beat  way  of  supplying  the 
lacking  ra.\^  i-:  ;o  '.:'p  incandescent  lamps  in  conjunction  with 
the  lucicury  vapor  lamp.  The  writer  stated  that  the  Moore 
vacuum  tube  lamp  baa  a  promising  lleM  in  the  illmnmathm  of 
large  areas. 

tie  concludes  that  the  concentratiotr  of  efFor;  in  the  -ic  iriTig 
of  higher  efftciency  tends  to  make  one  lose  sight  of  the  danger 
of  fttrtlicr  increasing  the  intrintic  brilliancy,  a  danger  all  too 
plainly  indicated  in  some  of  our  modem  illnminants.  The  last 
word  in  increased  ettriemy  has  mot  jet  been  spokeq.  but  even 
so  the  time  seems  ripe  for  greater  devotion  to  questions  of  dis- 
tribntion. 

The  [•■''.•■•t  i^avL-  j.'.-.otonietric  te-ls  on  a  125-watt  General  Elec- 
tric ncn  hi'-'-'.-.-fficiency  cnrboi:  filanient  latrf),  both  with  and 
withois"  refli  ;  t  ir-,  .ind  botli  frr.'-t<Mj  and  unfrn=tcd.  The  mean 
spherical  can<|l(>-pnwer  of  the  lamp  without  reflector  or  frosting 
is  .ibout  40,  thu^  giving  a  oooainnption  of  about  3.1  watts  per 
mean  spherical  candle. 

Tests  were  also  given  on  a  number  of  flaming  arc  Imnps.  In- 
dttding  the  magnetite  arc  made  in  this  ooontry  and  Kvenl  flam- 
ing arc  lamps  made  in  Europe.  A  fuller  abstract  of  this  paper 
wHl  he  piAliahed  hi  a  later  isaue, 

onnrssioir. 

Prof.  CliSbrd  6.i!H,  in  prf-<i-r>»intr  his  paper.  Out  be  was  a  poor 
advocate  of  the  high-cfficiency  meiaffie  Samcnt  tneaadescent 


In  t;ic  fir*t  place,  most  of  these 'new  iiitta'Jic  liiiiuictit 
lamps  are  inad^-  f'.r  Vvihagci  far  heiow  thu.ic  in  ininiuii  com- 
mercial use.  He  cited  some  tests  carried  out  by  the  Electrical 
Testing  Laboratories  of  New  York,  and  also  some  which  he 
carried  on  personally  on  some  tantalum  lamps  operated  on  133  and 
on  60-cycle  alternating  current  Of  ten  such  lamps  on  tydet* 
five  witii  clear  and  five  with  frcnted  globes  not  one  gave-a  life 
of  man  Han  $9  tionrsi  the  average  of  the  dear  bnib  lamps  was 
37;  the  average  of  the  hosted  bnlb  lamps  was  46.  On  the  6o-cycle 
test  the  maximum  life  of  any  lamp  was  308  hours;  the  average 

life  of  the  cU.-ir  hu1h=:  tr8,  af.d  the  average  life  oi  frosted  Ini.bs 
i-'<).  !(<■  had  a  I'dii),;  that  the  tantalu;:!  la:n]is  which  were  crij- 
in.-lly  put  the  market  were  much  better  than  the  tanta'.um 
l.ainijs,  of  re<;<;ia  iiianiiiacture.  Then,  too,  the  fact  that  tantalum 
I  Dtps  are  suited  oidy  for  direct-current  service  greatly  limits 
their  usefiUness.  In  closing  he  urged  very  strongly  ooosideratioa 
of  auxiliary  devices  for  saving  atray  Ugbt  Saving  this  l^t  is 
quite  as  important  in  tiie  present  state  of  devdopmcot  as  the 
focflsiDg  ei  ear  attention  wholly  on  the  question  of  hig!i>efliciengr 
munlttanta,  and  in  doing  so  failing  to  consider  how  we  may  get 
a  cheap  illtnnlnant  (perhaps  not  quite  so  efficient),  and  improve 
it  by  using  the  !ight  which  15  now  thrown  away. 

Mr.  D.  McFarlan  Mc  irc  was  called  upon  to  give  further  in- 
formation aho'..t  hi>  \aciium  tube  lamp,  one  of  which  wa?  in 
commercial  use  on  the  pier.  He  stated  that  the  consumption  of 
'hi'i  tube  as  a  light  source  was  1.5  watts  per  candle.  The  candle- 
power  of  the  tube  was  3,300,  and  the  total  wattage  of  the  tube 
was  3.300.  Tiie  great  field  of  uadillness  for  this  tube  will  be 
lighting  large  areaa.  Eightr  per  cent  of  all  the  incandesooit 
lamps  in  use  to^y  diroiigliiMit  the  world  are  vsed  for  lighting 
large  areas.  He  claimed  the  gala. and  efficiency  was  between 
75  and  67  per  cent  over  ordinary  incandescent  lamps.  The 
'.  ap  ir  in  the  tubes  will  now  ?a5t  indefinitely.  Repairs  can  easily 
be  made  by  g'ass  plumbers.  It  is  now  passible  to  illuminate  any 
area  with  no  wirci  or  ]iurcly  electrical  apparatus  in  the  area. 
Several  thou.sand  feet  of  this  tube  are  now  in  commercial  use- 
A  tube  can  be  repaired  and  refilled  with  gSS  in  SlNMIt  an  bOttr. 
The  power  factor  is  about  7$  per  cent. 

ECrONOMY  mOK  fSINR  CRAPHITIZTO  riI.AUr:KT  t.AiirS 
A  p.if;er  n  ad  by  Mr.  F.  \\'.  Willcox  before  the  cosi%<--ntion  of 
the  National  Electric  Light  A-r.S'iciation  at  .\tlantic  City  gave 
an  exhaustive  discussion  of  the  ctfect  on  central  station  (crvice 
of  the  introduction  of  the  General  Electric  graphitiicd-filaiacat 
lamp.  It  is  Stated  that  the  new  type  of  lamp  savca  no  per  cent  In 
the  energy  eonsamed  for  the  same  candle-power  and  life,  or  it  will 
give  as  per  cent  more  iltnminalion  lor  the  same  eandlo'power  and 
cost  for  energy  and  maintenance.  It  is  assumed  (hat  the  new  lamp 
costs  30  cents  as  compared  to  16  cents  for  an  ordinary  carbon- 
filament  lamp  for  the  same  illumination;  that  is,  from  16  to 
-V  cp.  The  a'.:thor  ^avc  culni:i;rs  to  show  that  a  customer  can 
buy  hi;  oa:i  rcnrwaU  of  the  new  3.5-watt  lamp  and  save  money 
.It  all  latrs.  tor  et;eri.:v  abcvc  5  cents  per  kw-hour  in  comparison 
with  paying  merely  for  the  energy  for  the  ordinary  lamp  con- 
suming 3,1  watts  per  candle.  From  the  viewpoint  of  the  central 
etnttao  manager  the  importmit  featnres  of  the  low-oonswnp- 
tion  tw^  reside  ni  the  mipnnmncnt  in  service  id  meeting  and 
resislhig  competition,  in  adding  desirable  bttrinets,  in  impravltig 
the  load  factor  and  in  the  resulting  increase  in  net  caminRS. 

Tr:  r.rth  r  to  cope  with  t'  e  c  nnpetition  of  the  Wclsbach  gas  larop 
,111  iiii::;.Tidi''-cent  iaTii]!  sb.juhl  have  a  cai;uie  power  greater  tli  jii 
•he  i.i'oial  The  author  suggests  that  the  standard  hv.^  c  -ii- 

sumption  uiiU  should  be  a  20-cp,  2.5-watt  lamp.  This  plan  gives 
the  ccnlr.il-5t.ition  company  the  same  output  per  consumer  as 
at  present,  thus  avoiding  the  necessity  of  having  to  increase  the 
number  of  consumers  or  tbe  nnmber  of  lamps  per  consnmer. 

DISCUSSIOK, 

President  Blood  thought  the  gist  of  the  paper  was  summed  up 
in  the  one  paragraph  which  read:  "The  central  station  cost 
standpoint  is  not  the  correct  basis  on  which  to  determine  the 
proper  efficiency  of  lamps  where  light  is  sold  by  the  kUowatt- 
hour.  It  neglects  to  consider  tbe  effect  upon  the  customer  and 
the  selling  end  of  tbe  business.  Whether  a  ecntral  station  sup- 
plies free  haqi  tencuwh  or  not,  md  whether  fla  euats  are  thereby 
changed  or  neflaele^  the  succcn  of  the  bnrftieas  demands  the 
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lowest  practical  co»(  to  the  ctistomer;  that  is,  it  requires  the  use 
of  high  efBciency  lamps  of  that  efficiency  which  gives  the  lowest 
cost  of  light  (including  power  and  Ump  renewals)  at  the  rate 
puA." 

Mr>  A,  C  Dunlian^  of  Hartford,  Com,  thought  the  metaUiMd 
filafflcdt  lamp  tbe  greatest  improvement  made  ia  deetneal  ap- 

pliances  in  the  last  five  years.  Thi  .  omp'.air.t  raort  usual  among 
customers  was  that  they  could  not  >;<  t  <  nr.iiBli  light  for  the  money 
they  paid.  Tiicy  pay  n'A  the  ;ini-u-y  they  car.  aff jrd  ar.J  are 
hungry  for  more  light  T]iib  coiii|i.iiiy  h.id  ciuub'cJ  iti  output 
every  jji  year-=.  for  the  past  10  ytrir--,  ati;l  li.'nl  done  it  withuut 
any  solicitors.  He  believed  this  was  due  eunreiy  to  a  steady  de 
creue  in  the  cost  of  tight.  The  first  four  months  of  this  year 
tlieir  output  has  been  increased  $28,000,  of  which  $4,500  pcr  month 
was  for  light  He  believed  this  entirely  due  to  the  use  of  Merid- 
ian and  similar  lamps  with  reflectors  which  would  deliver  the 
tight  Just  where  it  was  wanted.  Ther  had  reduced  Onir  price* 
steadily  for  five  years.  Eveiy  tiflM  diey  reduced  the  price  they 
increased  the  mitpnt  end  increased  the  proAt  He  had  experi- 
mented with  f:ic  t  ir^t.ilurf.  l.-.inp  ami  found  that  to  secure  a  long 
life  it  could  not  b<!  di^-tur'.ed  .'.:tcr  ;t  had  bunitid  the  first  $0 
hours  without  shortrnmi;  its  Hlc. 

Prof.  Clifford  thought  that  one  of  the  alieniativcs  suglfes'ed 
in  Mr.  Willcox's  paper,  namely,  that  of  increasing  the  rati-^  to 
make  up  for  increased  cost  of  lamp  renewals  with  high-cfiSciency 
carbon  l«iip«.  was  entirely  inpracticaUe. 

«RB  EMaON  STSTKU  Of  aOOTRBOr  CAURIRIfXA. 

A  paper  by  Mr.  R.  H  Ball  ird  gave  an  outline  de<.i  riptii.ii  ui 
the  Edison  Electric  Company's  system  in  Southern  California. 
Thia  system  was  treated  at  some  length  in  our  issues  for  Feb- 
raaiy  Utah  4.  March  it  and  March  3^  tgos-  The  plans  of 
the  company  ooatcmplalc  Oe  eventual  construction  along  the 
Kent  River  of  fottr  wattr  power  plaais,  in  addition  to  the  ode 
now  nearing  completion.  The  water  head  will  vary  from  340 
to  l.joo  it.,  .'ind  ;n  giv<t  a  total  output  of  501000  kw  at  &e 
orditt.-.rv  low  wator  now  of  the  stream. 

In  discussing  the  character  of  the  load  on  the  system,  the 
author  stated  that  there  is  a  certain  Vind  of  power  Business 
which  is  petfaaps  peculiar  to  Southern  California,  and  this  is  of 
importance,  owing  to  the  conditions  under  which  the  power  is 
cenuircd.  Owing  to  the  fact  that  for  six  momth-s  in  the  year  no 
nin  folk,  it  is  neocaaary  to  do  a  large  amount  of  irrigating. 
Only  a  small  proportion  of  the  water  flotded  has  t  Mtndit  flow, 
and  as  a  consequence  the  requiummitt  «f  At  eowby  have 
lately  to  be  met  by  pumping  water  from  beneath  the  snrfice. 
The  pumping  srjf-oii  usually  lasts  from  the  fir«t  of  May  until 
the  end  of  October;  iortutiatcly,  just  at  the  time  of  the  year 
when  there  is  the  least  demand  tnr  electricity  for  lighting  pur- 
poses. As  a  rule,  the  pumping  plam»  are  operated  during  the 
day  hovra  only,  and  the  very  great  number  of  these  plants  that 
ate  bdflf  operated  in  all  the  districts  is  a  considerable  factor  in 
the  hnilding  up  of  the  day  lowL 

THT  Lommr  sumwc  scAtx. 

Mr.  \V.  H  Gardiiier,  Jr.,  prepared  an  elaborate  description 
coolaining  133  piinicd  pages  in  .-iddition  to  three  taWei  de;»!ing 
with  the  I^ndon  sliding  scale  as  a  nirth'  d  for  the  g ovcrr-.-nent 
renulatioo  of  public  service  corporation'!.  1  he  principle  of  the 
London  sliding  scale  is  a  permanent  arrangement  between  the 
puUic  and  the  corporation  whereby  net  allowable  earnings  in* 
terdependemty  go  np  as  prices  go  down,  and  vke  versa.  Th« 
basic  fiictors  of  the  scale  are  the  didbg  dividend  and  net  tarn- 
ings:  the  Initial  price  and  rednclkms:  the  ratio  of  increase  in 
net  earnings  to  decrease  in  price. 

The  essential  point  in  the  ilctcrTniiiing  of  the  standard  divi- 
dri'.d  is  that  it  shall  jneld  a  dividend  rommcn<urate  with  the  in- 
vestments in  the  husinc>-«  and  a  fair  return  from  the  conduct  of 
the  business  as  a  RomR  concern  under  present  conditions  The 
nniicrirm  practice  seems  to  have  been  to  fix  the  initial  price  a 
very  litde  above  the  price  that  would  be  necessary  to  hut  exactly 
meet  in  amount  the  interest  and  dividend  charges  under  the  old 
or  new  capitalization.  The  Initial  slidbig  scale  price  is  thus 
usaany  raised  by  a  slight  increase  above  the  old  price.  »The  ob- 
icct  of  so  fixing  the  initial  price  may  he  found  in  the  desire  of  the 


public  and  its  officials  to  induce  lighting  caiitpaiiica  tu  .idopt 
the  sliding  scale  system  because  it  works  so  well  to  the  public 
good.  Therefore,  the  initial  price  may  be  set  at  a  slight  advance 
over  the  former  price  so  that  the  company  may  forthwith  make 
a  reducttoii  therefrom  and  consequently  increase  the  amount  of 
Its  dividends.  The  praeliee  in  connection  with  the  ratio  of 
crease  in  net  earnings  to  decrease  in  price  has  been  to  allow  the 
company  to  increase  the  rate  of  its  dividends  by  a  constant  and 
prcdi  !ci  niint'd  am  im:  for  each  reduction  of  stated  size  from  the 
iiifial  jitnv'  and  cotivci iely.  The  Stock  of  an  English  company 
m;-y  tln/.s  be  .illowcd  to  pay,  Say.  ;it  the  rale  of  guc  per  i-eri: 
in  .  r<:  for  each  reduction  of,  say,  one  cent  from  the  initial  price 
per  kilowatt-bour.  FnTthotflMMe^  this  ratio  ia  constantly  main- 
tained. 

The  writer  stated  that  the  initial  price,  returning  a  fair  earn- 
ing on  the  inkial  eapltat,  should  be  die  average  priee  per  unit  of 
senrioe  at  the  initial  period,  unless  economic  results  and  equity 

to  all  concerned  are  to  be  wilfully  sacrificed  to  sociological  ex- 
pediency. In  this  latter  event  the  initial  hst  price  may  be  substi- 
tuted for  tlir  initial  average  price  The  net  premium  earnings 
should  be  ouii  such  as  will  mo-i  ctTic  icntly,  economical  I  y  and 
Cfjuitajly  .-simulate  the  company  to  t}ic  hcst  ser\;cc  ol  lln;  ;)-.;b'ic 
io  ev-.'ry  respect.  The  net  pretntuin  cut mgi,  are  best  hxed  by 
allosvmg  them  to  equal  the  actual  rconf  y  saving  the  company's 
efforts  effect  for  the  pnbUc,  as  indicated  by  the  periodic  reduc- 
tioa  in  the  index  price  and  the  contemporaiiconB  volwne  of  the 
service.  Defidls  and  snrplutes  in  earnings  and  rcdoctioiu  should 
be  carried  forward  for  eventual  balance.  The  period  of  dura- 
lion  of  a  sliding  scale  agreement  should  be  of  at  Ua  t  sucli  length 
as  to  warrant  the  company  in  operating  prdcticaliy  on  a  perma- 
nent basis.  The  English  practice  is  not  to  limit  the  duratioil  of 
the  agreement,  but  to  provide  for  occasional  revision. 

RATM  roa  CENTHAL  STATION  SERVICE. 

The  committee  on  rates  and  costs,  which  was  composed  of 
Messrs.  C.  L.  Edgar,  L.  .\.  I'erguson,  S.  Scovil,  F.  W  Frueauff, 
P.  G.  Gossler  and  R.  S.  Hale,  submitted  a  report  on  various 
methods  for  dcterminiitg  the  maxianm  demand  for  elect  rfcity 
made  by  each  customer.  Eight  methods  were  considered,  as  fol- 
lows: 

I.  The  CMueetcd  load  method.  This  cMiMt  in  lakhit  the 
maxianra  load  that  can  posdbly  be  dirown  en  the  ata^w  if  all 

tlie  customer's  lamps  are  used  at  one  time.  A  minor  point  of 
interest,  if  this  method  is  used,  is  the  question  as  to  whether 
motors  should  be  taken  at  their  sited  power  or  at  their  overload 

capacity. 

J.  The  demand  may  be  taken,  not  at  the  connected  load,  but 
at  the  maximum  power  that  can  be  thrown  on  the  station  as 
limited  by  a  flicker  device  or  circuit-breaker.  A  minor  point, 
if  this  method  is  used,  is  as  to  whether  the  coslonier  should  be 
cfliitled  to  ehaitge  this  amonnt  f  roa  aootfa  to  month,  or  whether 
he  should  make  nyear's  contract  for  the  ammnt  of  demand  that 
be  may  use. 

3.  "She  demand  may  be  deteniiincd  by  a  Wright  or  other  form 
of  demand  indicator  and  the  bill  for  each  m  nth  calculated  ac- 
cordir.K  10  'dn-  monthly  readings. 

4.  The  demand  may  be  determined  from  a  Wright  or  other 
form  of  demand  indicator,  read  yearly,  and  yearly  settlements 
made.  A  minor  point,  if  this  method  is  used,  is  as  to  whether 
the  highest  reading  of  the  demand  indicator  should  be  used, 
whether  the  average  of  three  or  four  of  the  highest  readings 
•honid  be  used,  or  whether  the  average  of  three  or  four  winter 
feadhiga  ihouM  be  ned.  Another  variation  of  this  method  is 
the  original  method  tised  at  Brighton,  by  which  the  highest  read- 
i'lgv  if  the  indicator  duri--.:  the  v!x  ni  ntfi-.  from  J.inuan.-  I  to 
July  1  and  from  July  i  1 1  T.-.nuarv  t  1 1--  taken,  and  half  yearly 
settlements  made. 

5,  .\nother  method  i.s  the  iiu  tlnH)  uicd  in  Boston,  by  which  the 
yearly  readings  of  the  demand  indicator  are  used,  but,  instead  «f 
making  yearly  <iet(lrments.  the  reading  of  the  demand  indicator 
for  one  year  \<  used  a^  a  basis  for  all  the  months  the  next  year, 
thus  ctMbllng  monthly  settlements  to  be  made.  A  minor  variation 
of  diis  method  is  as  to  whether  the  single  highest  reading  should 
be  vsed  or  an  average  of  two  or  more  of  the  readings. 

6,  The  Detroit  method  is  to  estimate  the  demand  for  residences 
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ill  proportion  to  the  number  of  Tooms  la  the  bouse,  paying  no 
atleadoo  to  tii«  demand. 
7>  A  nriatioB  of  the  metliod  of  taking  eonnecied  load  ii  that 

used  at  Cleveland  and  New  York,  by  which  only  certain  portions 
of  the  connected  load  arc  taken.  Thus,  in  New  York,  only  the 
lamips  and  motors  arc  taken.  th<!  heating  and  miscellaneous  de- 
vices not  being  considered.  In  Geveland  only  the  lamps  coti- 
nt'cted  ill  the  living  rooms  of  the  house  are  ooosidere^  hmpa 
in  haUi,  bedrooms,  etc.  not  being  itKludcd. 

8.  Anotiier  method  ^t  is  frequently  tucd  in  die  case  of  power 
is  to  estimate  the  demand  by  the  judgment  of  the  central  station 
manager,  or  by  a  single  test.  Another  method,  which,  strirtly 
speakiim.  is  n  a  rticlhod  at  all,  but  a  way  of  getting  ariyuiu!  th.c 
use  of  the  demand,  is  to  consider  diilerent  classes  of  business  as 
Noifomi  among  thenudTCSt  and  to  make  one  rate  to  apothecaries, 
another  to  residences,  another  10  saloons,  another  to  elevators,  etc; 

LAWS  BZLAinrG  TO  THB  IHIR  OP  lUCIBiClTr, 

The  report  Cuki  riling'  Ihc  laws  of  tlic  U\.Jr;.l  States  and 
jurisdictions  of  ihc  United  Si.a^j  yu-.t raing  li.c  theft  of  elec- 
tricity whicii  w.Ts  oric:::i'-^l>  prri.trrd  by  Mr.  Robert  L.  Elliott 
in  1903  has  been  revised  by  Mr.  E,  H.  Davis  for  the  National 
Electric  Light  Association.  With  the  exception  of  Alabama, 
Arkansas^  Delaware,  Indian  Territory,  Kansas,  Mississippi,  Mis- 
souri, Nebnulea,  Nevada,  New  Mexico.  North  Dakota,  Okla- 

Iior;ia.  Vcrr!i  mt,  V,'c>t  Virgiriia  .inrl  Wyrir.inp,  ril".  of  the  States 
and  lerruur.es,  the  Di»li:ct  of  Colu.-iibia  am!  Porto  Rico  have 
laws  on  this  subject.  In  most  of  the  States  tSic  offence  is  com- 
sidered  a  misdemeanor  and  is  punishable  by  a  short  term  of 
iB]]lrisonnien.t  or  by  ;i  ^mall  fine.  Mr.  D.ivis  s cites  that  the  laws 
enacted  hgr  most  of  the  States  are  enable  of  considerahia  im- 
provement A  proper  and  satisfactory  law  should  forbid  and 
prDvirir  : 

I-  Fraudulently  tnakiiig  an;,  coiititvtion  with  any  electrical 
ccmrecrior.  or  fr.iudiLiiulN  <:!•'.  vrti-ig  t  ii  ctricity  111  any  ol;ier 
tnanDcr  whatrvcr  so  as  to  use  or  w.-.^te  it,  without  the  consent 
of  the  company,  or  without  the  electricity  passing  through  a 
meter  set  by  the  oompaBy;  or  frauduloitty  preventing  any  meter 
fnnn  duly  registering,  or  altering  its  index,  or  interfering  tn 
any  m.-innrr  with  its  prnpcr  .-ictioii  or  just  rcgistr.it'on. 

2.  Any  one  aiding  or  abcttiiiu  cr  coiiri^elin^  the  above  acts  to 
be  equally  guilty  with  the  princifi.^lv 

3.  A  penalty  of  a  fine  not  exceeding  $500,  or  imprisonment 
not  exceeding  one  year,  or  both. 

4.  Pnoof  diat  any  of  the  above  acts  wene  done  on  the  premises 
of  the  accnsed,  or  that  he  received  the  benefit  of  sodi*  dectricity 
fiaadnlently  obtained,  shall  be  prima  fade  evidence  of  his  guilt. 

In  our  rqiort  of  the  National  Electric  light  Cbovcotioa  last 
week,  on  page  faay  the  4iw»ito  by  Messrs.  Rhodes.  Pkrttidge, 
McCsbe,  Wells,  Hutchinson  and  Morrison,  printed  as  part  of  tint 
discussion  on  the  "Groundii^  of  Secondary  Circuits,"  should  have 
been  inserted  as  part  of  the  discussion  on  the  pSVer  by  Mr.  PMul 
SpetKer  on  "Overhead  Line  Construction." 


Telephone  System  in  Wanamakor's  Philmlel- 
phia  Store. 

We  cailc'l  attention  in  our  issue  of  April  14  to  the  elaborate 
urstem  of  conduit  installed  in  the  Wanamaker  store  at  Phila- 
delphia for  low-potential  dreuits;  that  is,  for  telephone,  fire 

slants,  call  bell  and  signal  service.  We  are  now  enabled  to  give 
some  information  on  the  very  complete  telephone  system  in  use 
in  that  portion  ot  l;i:ililiit'.r  alr'jady  coniplctL-.  Mrr.ost  rg.ocxi 
miles  of  telephone  wire  are  coi)iie<:ted  to  a  switchboard  requiring 
twdve  operators.  There  are  at  present  in  use  a.ooo  telephones 
with  ijooo  more  to  follow.  One  hundred  and  twenty  tmnk  lines 
connect  the  Wanamaker  store  with  the  Bell  Cbmpany's  central 
offices,  the  trunks  being  distributed  so  as  to  terminate  in  several 
olliees  in  order  to  prevent  congestion  of  traffic.  The  reason  for 
this  distribution  i';  ■ib\  i'  us  when  it  is  understood  that  possibly 
6,OOOjOOO  messages,  incoming  and  out^oinR,  will  pass  over  these 
trunk  Knes  within  a  year.  The  telephones  afford  almost  instant 
comnranication  between  every  part  of  the  store,  and  at  each  in- 


•tnnwDt  is  ail  automatic  coin  box,  making  >.  telephone  n 
pcy  (tation  for  the  convenience  of  customers.  It  is  exc«cted  to 
add  more  sections  to  the  switchboard  as  the  other  porthtm  o£ 

the  store  are  completed.  .The  telephone  plant  is  built  exactly 
on  the  lines  of  a  large  city  exchange,  and  a  twenty-four-hour 
scTsice  ;s  Hiaintained,  operators  bt-ng  on  duty  day  and  right. 
The  cquipiuciit  is  indicative  of  the  .ibs  Iiiic  necessity  qi  the  tele- 
phone in  modem  dCpartOMxlt  Store  ->  -tein.'i.  Time  was  wheis 
one  or  Itira  telephones  were  considered  adequate  for  roost  estab- 
liabraents;  but  the  convenience  and  valne  of  the  tekphoste  for 

department  store  work  is  now  appreciated.  The  Satisfaction  of 
speaking  directly  with  one's  regular  .>.alesperson,  or  with  the  clerk 
who  handles  and  knows  most  about  the  classes  of  goods  desired, 
adds  considerably  to  the  prestige  of  this,  the  largest  store  system 
in  the  world. 


New  Telephone  Patents. 

METAL  I-AMP  SOCKrr. 

M.  Setter  has  invented  a  mct.il  frame  lamp  socket  strip  with  ■ 
hard  rubber  face  strip.  The  plate  is  pressed  so  diat  a  ridge  is 

raised  at  tb>!  rear  upon  which  the  socket  springs  are  built  up.  In- 
cidentally .1  recess  for  the  screw  heads  i«  formed.  In  order  to 
prevent  a  confusion  doc  to  light  breakaKo,  a  ■-vail  of  metal  is 
bettt  up  from  the  strip  at  one  side  of  each  lamp  mounting. 

AUTOUATIC  APPLIANCES. 
When  a  fire  call  wire  is  COiuiectcd  to  an  automatic  system  of 
the  Strowger  type;,  there  it  trouble  in  case  of  false  alarms  due 
to  Ute  inability  to  hxate  (he  culprit.  Some  time  ago  a  method 
was  devised  for  overcoming  this  difficulty,  but  it  disabled  the 
machine  for  the  time  being.  J.  Erickson,  of  Chicago,  has  now 
patented  a  signal,  one  of  which  is  associated  svitli  tlie  switch  of 
each  line,  and  this  signal  becomes  displayed  only  upon  a  call  oC 
fire  from  the  corresponding  instrument,  and  it  in  no  way  inter- 
feres with  the  proper  operation  of  the  instrument.  T.  G,  Martin 
has  patented  an  attacfanient  for  die  same  nntainatic  system,  by 
means  of  whkh  Storage  iMtteries  at  an  assoc&Med  exchange  nay 
be  charged  over  f3»  tmnka  at  idle  dmca.  This  la,  of  eouiacr  aia 
adaptation  of  a  wd-known  pfactioe  in  nunal  ^enis. 


Letter  to  the  Editors. 

Water-Wheel  Tests. 

To  the  Eiitort  of  EUetrka  WoM: 

Sirs: — In  your  issue  dated  May  26  appear  the  data  of  some 
tests  made  on  the  Pike's  Peak  Hydro-Electric  Company's  wheels 
at  Manitou,  wiiich  I  tlunk  call  for  sonic  explanation. 

Mr.  Taflf  claimed  that  the  wheels  were  not  developing  the 
guaranteed  efficiency,  and  the  writer  was  asked  to  go  there  and  be 
present  at  an  effidenor  tesL  As  soon  as  I  reached  Manitou  and 
examhied  the  wheds.  I  told  Mr.  Talf  it  appeared  to  me  fhaC 
there  was  a  great  deal  of  air  in  the  water.  One  thing  vhrcb) 
indicated  this  was  the  wear  on  the  buckets  and  .shee!  center. 
Some  of  tbr  water  was  taken  out  of  the  tanks  into  which  the 
wheels  discharged,  and  it  was  foimd  to  contain  a  good  deal  of 
sand.  The  water,  tmder  such  a  high  bead,  of  course  would 
coaprcsa  die  air  very  greatly,  and  as  soon  as  the  water  leftr 
die  noxsk;  tiiis  air  would  expand  and  throw  water  and  santf 
against  the  wheel  centers  .md  buckets,  and  act  very  much  like 
a  regular  sand  blast.  These  conclusions  were  reached  before  X 
•saw  the  mnmtr  in  wl  iirii  tbe  ^vater  was  taken  'ntn  •.!).-  pipe 
My  conclusions  were  explained  to  Mr.  TafT,  but  he  did  not 
agree  with  me  because  he  said  he  had  a  riMr  on  the  pipe  which 
allowed  the  air  to  escape. 

As  stated  in  the  article,  both  die  pipe  and  riser  are  ao  in. 
in  diameter.  The  effective  head  is  2,100  ft.  and  when  two  ma 
chines  arc  running  this  means  a  velocity  of  some  4  ft  per  sec- 
ond in  the  pipe,  or  s  ft  when  one  wheel  is  r  -nnuiu  .\nyhofly 
who  knows  anything  about  hydraulics  can  sec  that  but  a  very 
smai:  portion  of  tbe  air  could  possibly  escape  throngh  the  riser. 
Upon  going  up  to  die  intakes  I  found  tbe  water  was  token  into. 
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the  pipe  from  three  little  poiidi  with  practically  no  meatis  of     f  r  iiJ;!  iit  nnd  conscqi;cmly  a  n-j>^,ii:vc  pressure  exists  :n  th-  p 


preventing  sand  and  dirt  from  entering  the  pipe,  and  a  man 
was  employed  to  rake  the  sand  away  from  in  front  of  the  in- 
takes. A  part  of  the  pipe  on  top  qf  the  mountain  is  common 
tile  pipe  and  the  joints  are  very  poor.  The  velocity  of  the 
mter  in  this  is  to  hifh  that  the  pipe  ii  above  the  hydnulk 


[;f. 

At  quite  a  number  of  places  1  could  hear  the  air  being  draws 
into  the  pipe. 

As  I  explained  to  Mr.  Taff,  I  did  not  consider  a  test  mtda 
such  conditions  a  fair  out. 
New  Youc,  N.  Y.  Gcft  M.  Fox. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


i  wM  TniMlonHMi. 

AUernating-Current  CamntuMor  Motors.— FYKK.—tho  fint 

part  of  an  article  in  which  the  author  endeavors  to  give,  with 
the  aid  of  diagrams,  a  classification  of  alternating-current  com- 
mutator motors  which  has  a  rational  basis.  The  author  starts 
with  some  remarks  on  the  "repulsion  motor";  be  believes  that  the 
use  of  this  term  h-is  bronght  aboDt  cpnsideiable  confiisioii.— 
Lond,  Elec,  May  25. 

Commuialor  Dffign.— LIVINGSTONE.— In  a  continuation  of  his 
article  on  the  de^gn  of  C' itiTmita'.iiTs  r\«r  ilirect-currctil  generator* 
the  author  gives  mathematical  formulas  for  the  stfetses  in  com- 
■mlatora^LoiMl.  Bte„  li^jr  ^. 

Lamps  anS  Ltehttng. 
Mercury  Art. — Bastiam. — A  paper  read  before  the  Glasgow 
CeedOll  of  tilt  Brffllll  Imt.  Elec.  Eng.  on  observations  on  the 
mcrcaiy  «c  ud  Nine  fcaultant  piob)cin»  in  photometry.  The 
author  diitiiigniihcfl  between  the  nercwy  ate  lamp  wMicb  has 
mercuiy  electrodes  aod  the  meicuty  vapor  lamp  contidnlpf  mer- 
cvrjr  vapor  eleetrodes  of  iron  or  carbon.  The  anOior  refcra  to 
the  ri!togetVier  unexpected  gain  in  luminosity  which  is  obtainable 
by  t'  rf.biniiig  the  characteristic  green  light  of  the  mercury  arc 
^^  \Y.r  red  light  iif  the  irarb^m  filjment  lamp.  Kvrry  cnlor  prj>- 
<iucc'-  a  certain  degree  ol  visual  eflect  atid  white  'iglH  produces 
the  Rrcatcit  visual  effect  a  I  all  lie  thinks  it  15  reasonable  to 
conclude  that  an  actual  gam  is  eifected  by  combitiiag  two  colors 
to  produce  white  light  He  refers  to  some  tcitt,  made  at  the 
Central  Laboratory  oi  Electricity  in  Paris  where  a  mercury  lamp 
Mated  at  1.86  aelen  from  the  standard  we*  rehiraed  at  beiog 
of  14  cp,  bat  when  tntcd  again  the  saaae  atandard  at  th«  ia- 
creased  diitance  of  at  .5  meters  it  waa  retained  aa  behtf  of  as 
cpL  The  explanation  offered  was  that  a  discrepancy  was  due  to 
the  P^jrkinjc  phenomena,  but  the  present  author  adduces  two 
adilitiun  il  cm  ;  first  llu/  r.ilTi  riiirc  in  the  intrinsic  liRl'.t  density 
of  the  twu  i;iuaur!.ii ioiu  ami  sofoiid  liic  diffcre.it  resistances 
offered  by  the  almo-i  licre  '.l;  passage  of  ciiffcrev.t  luminescent 
wave  lengths.  The  law  of  inverse  squares  is  based  on  the  fact 
that  light  rays  diverge  in  a  definile  manner  and  on  the  assump- 
tion that  the  source  of  light  is  a  point.  But  this  is  not  true  with 
tha  mtmoTf  lamp.  The  intriniic  Ufht  density  of  a  carbon  arc 
lamp  as  compared  with  a  mercnry  arc  lamp  is  about  ^  ratio 
of  40gooo  to  10  as  nearly  aa  can  be  ooraputed  Conccfaiog  ab- 
sorption of  light  the  atitbior  i««liea  tix  conduiiona  that  the  pen- 
etrating quality  of  light  is  a  function  of  the  Tight  conductivity 
of  tlt<j  dm  i  :<hr-ii\  '.hi-  (-  Muliictivily  of  which  is  di(TL-n.-t;t  fir  each 
disl  II  1  v.  n  .r  Ivnjjlii.  1  he  absorption  of  light  in  the  atmosjihere 
bet'.',  I  '  Ti  any  Kjurcc  of  light  and  an  illuminated  body  va;ies  directly 
as  the  deiMity  of  the  lisht  at  its  source,  all  other  conditions  being 
equal ;  and  it  also  varies  directly  as  the  distances  vary  between 
the  source  of  light  and  the  illaroinatcd  body.  The  author  then 
describes  some  observations  made  on  mercury  tamps.  One  of 
the  earliest  diiiicnities  enemmierad  in  the  construction  of  a  mer- 
cury arc  iatnp  arose  from  the  ^Kt  that  the  mercury  apparently 
migrnted  from  the  poalthrc  electrode  thnrngh  the  arc  to  the  nev-^ 
ntive  electrode,  and  consequently,  sooner  or  later,  the  positive 
clcvtifide  hccamc  depleted  of  all  its  mercury;  arcing  then  took 
fi'.iir  from  the  platinum  leading-in  wire,  which,  becoming  hot, 
itj  i  I  mI  "In-  '  IT  und  it  and  destroyed  the  lamp  It  did  not 
«e<.'tri  pussible  thut  this  migration  of  mercury  was  due  to  vapor- 
iration  from  a  hot  positive  electrode  and  condensation  at  a  cooler 
negative,  because  all  the  observations  seemed  to  indicate  that  the 
positive  was  the  cooler  of  the  two.  He  thinks  that  "the  migration 
was  due  to  an  attraction  of  mercuir  atoms  from  the  positive  to 


the  negative  electrode  through  the  arc"  la  order  to  < 
for  this  the  author  producM  an  opposite  traaafer  by  means  ol 
evaporiaatioa  of  nercmy  at  Ac  aq^iw  clectmde  and  coodiea' 
sation  at  the  positive  electrode  by  making  the  snrfaoe  of  the 

negative  electrode  smaller  ili.i:i  that  of  the  positive  electrode. 
When  an  arc  is  struck  by  4ui)iir.iimg  the  colunm  of  mercury  in 
the  center  of  a  small,  straight  tube,  the  mermry  t  jrniiii2  the 
positive  electrode  steadily  recedes  as  the  formation  ot  vaijor  in 
the  arc  increases  the  pressure;  but  the  mercury  forming  the 
negative  <;l';ctrodes  does  not  recede  steadily  in  the  same  way; 
but  on  the  contrary  commences  a  regular  pumping  motioslt  to  and 
fro,  and  unless  the  burner  is  specially  constructed  to  prevent 
tills  pumiHtig  motion  eontinnes  indelinitdy.  No  satis  factoiy  ex* 
plamtion  can  be  found,  tmlas  it  be  caused  by  tiie  ionnct  of 
mercury  atoms  atlncted  from  ^  positive.  Another  observatioa 
that  might  be  suggestive  if  it  were  not  so  inexplicable,  is  that 
two  mercury  arcs  cannot  be  struck  between  one  common  negative 
and  two  positive  electrodes.  It  is  possible  to  ti.i  di!y  tin-  color 
of  the  mercury  arc  light  almost  as  desired  liy  a'.lovir.g  other 
metaii  ■.'.  ith  the  mercurj  .  but  it  ha^  not  yet  bee:!  foninl  possible 
to  Uo  thiii  except  at  great  sacrilice  of  life  and  efficiency. — Lond. 
Rtec,  May  11. 

Tantalum  Lamf.—h  note  stating  that  the  price  of  the  tantalon 
lamp  in  England  has  been  reduced  from  $145'  to  dB  eenta.  and 
this  will  doubtless  oonaidersbty  extend  its  sphere  of  utflily.— 
Land.  EUe.,  May  iS. 

MeaturiHg  /ftemtiMllwn.— Uppsksork.—A  translation  in  abstract 
witii  several  illnstrationsof  his  German  article  which  was  recently 
noted  in  the  Diffesl,p-Lbnd.  Elec,  May  ift. 

Tnetloa. 

Liverpool  Tram;voys.~kn  abstract  of  the  annual  report  of  the 
municipal  traiviwivj  ■■  r.f  I  ivrTpi.-Lil  for  liXij.  The  total  miniber  oS 
cars  in  service  'ivai  479,  ihc  average  number  of  miles  run  per 
car  2,452.  The  total  electrical  energy  used  during  the  year  1905 
for  tramway  purposes  was  21,186,782  kw-hours  (including  .115.- 
780  kw-hours  for  lighting  of  car  sheds,  works  and  routes,  .md 
power  for  works  motors)  as  against  20/145,629  units  for  the  year 
1904,  an  increase  of  s.dp  per  cent.  Of  the  above  qnastity  i^D^^t- 
918  kw-houi9  were  supplied  by  the  Bootle  Corponlloa.  The 
average  kw-Hours  used  per  car-mile  has  been  as  follows : 

PfrertttaKC 
Kw-bourt  wed       incrr»*t  over 
Year.  per  ar-mile,      prtccding  rtu. 

•W    I^J  6 

  t.fM  a 

«»»S    »*77  « 

The  average  charge  ma"!-'  ilic  Electric  Pm.vr  r  and  Lightinj 
Committee  for  energy  supplif-  during  the  ycsr  1905  was  2.3U 
cents  per  kw-hour,  as  against  2.318  cents  during  1904,  being  a 
decrease  of  4.4  per  cent.  The  price  charged  for  energy  include* 
the  total  working  and  capital  charges  and  delivery  of  the  elec- 
tricity at  the  section  boxes.  The  percentage  of  operating  coi:> 
to  total  revenue  was  ds.p  per  cent  in  1904  and  di7.3  per  cent  in 
140$,  and  the  passengers  carried  pcT  'car-mile  amounted  to  p.88> 
as  agamsl  9-58  in  IP04.— Lond.  fifce.  May  It. 

JIfolor  VekieUs.—tltfjmatf—A  diacussion  of  the  heavy  aalM 
vehicle  in  practice,  with  a  comparison  of  electric  propulsion  widi 
steam  and  oil  motors.  The  author  deals  with  the  subject  "frorn 
the  American  point  of  view"  and  says  that  the  electric  truclc 
"ieems  to  have  its  advantage  for  short  hauls,  for  goods  that 
would  be  affected  by  gas  fumes  or  damp,  or  where  quietne*?  i  = 
nn  es'sential,  or  where  a  natural  w>urce  of  power,  such  as  a  »3l<r 
fall,  is  available.  But  nearly  all  the  advnmtnfff-s  inuring  to  tlx 
steam  and  electric  Systems  for  cfirnnierci.  l  '.M  rk  are  olosely  ap* 
proached  by  the  gasoline  engine."— £jig.  Mag.,  June. 
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CemponndiMg. — Noucuier-  In  order  to  ketp  ihe  voltage  at 
the  bu$-bars  constant  with  varying  load  in  .1  direct-current  st^ition 
the  nuitii  r  r<  I  (  i:iir.!  ri.ls  ihc  ii-c  of  shunt-wound  generators  in 
cotuhiiiatioii  witii  bouiii  ts  in  the  excitation  circuit,  as  indicated 
ill  Fig.  I  The  field  poles  of  the  shunt  dynamo,  G,  must  not  be 
too  highly  saturated,  siiKe  the  method  reiiaif«s  tliat  an  incre^ 
of  the  exciting  cumnt  pfodaoet  a  noticcatde  incnaie  of  the  mac- 
■Mttc  8«x.  The  eaeitiiif  windinc  must  be  imde  from  wiie  thick 
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FIC   I. — VIAGIAM  OF  DYNAMO  AXD  BOiJiltK  CONNECTIONS. 

enough  to  withstand  a  considerable  increase  of  the  exciting  cur- 
rent. If  a  iinriK  h'j'jvlcr.  .S,  iri-crlnl  in  -he  fxci'.mg  circuit  of 
G  and  if  the  current,  J/m  passes  thruugh  the  exciting  winding 
S  (where  /  i»  the  total  load  current  and  the  exciting  winding 
of  S  is  comeeted  in  parallel  to  the  terminals  of  a  suitahie  re- 
sistance, n  the  main  circuit),  then  the  voltage  at  the  terminals 
ot  the  Add  wbiding  of  C  and  the  excitation  of  this  machine  will 
increase  with  an  increase  of  the  load  current,  /.  and  consequently 
tlie  \ol(agc  at  the  terminals  cit  t/  n.'.l  rise  H  (wcvcr,  no  exact 
compounding  is  possible  in  this  wa)  lor  two  reasons:  first,  the 
additional  voltage  furnished  by  S  is  not  proportional  to  the  ex- 
citation, I/m,  on  aceonnt  of  saturation  and  araiatnre  reaction  in 
S:  even  if  the  incicaie  of  the  voltage  at  the  tcnninals  of  the  field 
winding  of  V  was  proftortiaoal  to  the  increase  of  the  main  cur- 
rent, /,  >  et  the  voltage  at  the  bmshes  of  G  wotild  not  rise  in  the 
proper  proportion  neces»ar>-  to  nipiiisalc  for  the  total  innaturL- 
rcactioii  of  C  at  any  load,  since  this  reaction  incrca»eb  mofe 
quickly  than  the  main  current.  Therefore,  if  exact  compounding 
is  obtained,  for  instance,  at  full  load,  the  machine  will  be  over- 
compounded  at  less  than  full  load.  Let  us  tM»w  piovide  the  mMor, 
Jf,  which  drives  5  with  a  winding  of  thick  wire,  in  parallel  to  a 
resistance,  in  the  main  circuit,  fo  that  the  current.  I/n,  passes 
through  this  winding.  If  th.-  dirpclion  of  the  flow  of  this  cur- 
rent is  such  that  the  action  is  differential  (i.  e,  that  this  action 
weakens  the  firhl  of  M  whm  the  current,  /,  increases),  then  the 
speed  of  ,\/  and  S,  and  therefore  the  additional  voltage  produced 
hi-  S  will  increase  simultaneously  with  the  main  current,  /,  and 
this  effect  will  be  added  to  the  effect  described  before.  This 
teoond  meOnd,  Jwwever,  lias  the  same  disadvaiMages  as  the  first 
one.  The  additional  voltage  gives  a  greater  compoiitiding  effect 
for  lower  loads  than  for  full  load ;  fir«t.  the  increase  of  speed  is 
not  proportional  to  ihc  cinninuti'  n  of  tlio  exciting  ampere-tums, 
and,  second,  the  increase  of  the  additional  voltage  generated  by 


5'  is  not  proportional  to  the  increase  of  the  Speed.  If  we  com- 
bine, however,  both  methods  in  such  a  way  that  we  employ  the 
first  tnethnij  in  an  exaggerated  manner  ( o\  rrrnmpounding)  and 
compensate  this  effect  by  the  second  method  (by  pasiting  the  cur- 
Ttnt,  I/p.  through  the  thick  wire  excitatkm  winding  of  M  in  such 
•  direction  that  its  action  increases  the  mtgn^ic  flux  of  M  widi 


increasing  main  current,  /),  then  hf  properly  proportioning  everyT 
thing  it  is  possible  !b  produce  emct  cOMppundbig  at  any  ioviL 
Fig-  a  illustrated  diagramnutically  tlie  above  considerations. 

Curve  (i)  represents  the  voltage  at  the  bnislics  of  C,  whurc 
tiR-re  is  no  compounding;  (2)  is  the  additional  valtdgc  produced 
.If  ibi:  tmislie?  of  0'  when  i"  revolves  with  constant  spctrj  ;  (,3) 
the  voltage  ;it  the  brushes  of  O"  when  S  revolves  with  constant 
speed;  (4)  the  negative  voltage  produced  at  the  brushes  of 
due  to  Ihe  decrease  of  speed  of  Jtf  and  S;  l^)  is  tlie  voltage  at 
the  brushes  of  C  if  the  two  methods,  described  above,  are  enM 
ployed,  the  second  compcr ^atinj?  for  the  first.  If  is  then  »i  r  - 
m  a  m  b  —  m  d  =  m  i  >n  d  =  constant.  In  tlie  L.ist;  oi  a 
ccntr.il  station  '.sith  srvcr.il  i(!fntir;tl  generators,  like  Gi,  Gi.  Gt, 
etc.,  in  Fig.  3,  It  is  feasible  to  use  one  single  booster  for  the  whole 
»tation,  if  both  5'  and  M  are  shunted  by  as  many  resistances,  s 
and  in  parallel  as  there  are  machines.  The  foilowing  ad- 
vantage* are  claimed  for  the  method.  The  generaton,  G,  are 
shuoA-wound  and  their  opention  in  parallel  is  extreme^ 


ami 


no.  3,F-olti 

The  IxKi'ler  ncrdci  U  .i  very  snirill  nirschiiic.  For  instance,  if 
tlie  gijiieratur,  C,  gives  600  amp.  at  500  volts  (300  kw),  the  excit- 
inR  ciirri'ot  ■.^ilI  \k  not  more  tliaii  :>o  niiip.  at'.d  the  ridiJition.^! 
voltage  required  for  compoundmg  too  volts.  Both  S  and  M  may 
then  have  a  capadty  of  2  kw.  In  the  case  of  a  simple  booster 
for  three  ^n>>kw  gcoenilora  (Fig.  3).  5'  and  M  must  liavc  a  ca- 
pacity each  of  6  fcw.  This  method  of  compounding  can  be  eo- 
ployti-d  %sith  two  stations,  situated  at  a  distance  from  each  other 
and  siipplyinR  current  to  the  same  network.  This  method  may 
be  easily  cmiuoycd  in  stations  containing  sli'jnt-\\  onnd  gen- 
erators, if  tlic  field  oi  the  same  is  not  too  highly  saturated  and 
if  the  excitation  winding  fats  a  sufficiently .  latge  diameter.— 
L'Bfkirage  Blee^  May  19^ 

SHiitk  Ctnlr^  SMiou  Fimtjieej—Aa  abetracl  of  an  aimual  re- 
port of  the  Ipswich  municipal  lighting  and  tramway  station.  The 
following  figures  give  a  comparison  between  the  results  obtained 
at  Ipswich  and  the  average  of  176 
figures  meaning  cents  per  kw-hour. 

01l,w«itt 
tMler. 
Coti,  «te.   ind  ilorct. 

Ipswich    0.9a  0.060 

Average  of  ijt  towiu.    i.io  e.is' 


Win*  of 

workmen, 
0.59* 

0.560 


layiifsand  Talal 

and  ouin.  woito 

lenanoe.  co«t». 
0.184  l-'S^ 
0.461  '•'74 


The  numiiier  of  kwhotir>  sold  for  lighting  at  Ipswich  were 
aaSJ^  for  power  tapuTM,  for  traction  73&fix>:  hence  the  total 
ntmiber  of  kw-honra  sold  was  1,123,503.  The  generating  cost  was 

1.678  cent,  the  distributing  cost  0.178;  hence  total  works  cost 
1.856;  man.igenirnt  charges  o  5fi6,  hence  tot.al  costs  excluding 
capital  charges,  2.422  cent;  and  total  cost,  including  interest  and 
sinkii^  fund,  4.490  cents  The  capital  expenditure  on  permanent 
way  per  rooto^nile  is  approximate  $27,3SOi  on  overhead  equip- 
ment $4J40h  and  on  fcederi  and  mains  fivs^S-— Umd.  EUe^ 
Hay  18. 

IVend  as  Infulator. — Wernicke. — A  discussion  of  the  influence 
01  a  polish  on  the  insulating  properties  of  wood.  Several  kinds 
of  wood  were  tested.  Even  if  the  polish  is  applied  with  great 
care  the  insulating  qualities  of  wood  are  not  tmpraved.  Polished 
cwiteh  handles  of  wood  have  no  advanfage  over  impolished  one* 
with  respect  to  their  insttlatitv  strength.  It  is  practically  impoa- 
sible  to  polish  a  handle  of  wood  without  flaws  since  any  polish 
siifTrr'i  by  the  inflrencr  of  the  weather  and  by  the  eootintKHlfe 
handling  of  the  wood- — Eiek.  Zeit.,  May  17. 

Cofij  o-afng.— BaowN.— In  an  article  on  "getting  new  business 
for  electric  central  stations."  the  author  recommends  the  organia- 
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of  a  qwdal  department  for  cataloging  and  tabulating  all 
MihIs  of  <Iata  which  are  to  be  lued  later  on  by  the  canvasMT  for 

new  business  Sciiu:  remarks  arc  also  made  on  thi  tHIUg  ^ 
motors  and  kindred  subjects. — Castier't  Mag.,  June. 

Wlrea,  Wiring  and  Coatfatta. 

fVirittg  Regulations  —A  ict  ot'  rules  proposed  by  a  committee 
of  the  German  Association  of  Elcc.  Eng.  concerning  the  con- 
struction of  plt]g  sockets  in  which  mistakes  in  the  current  strength 
are  made  impossible  by  using  different  distances  between  the 
plugs  for  different  currents,  while  mistakes  in  polarity  are  made 
inponiUe  by  naldoc  tbe  dianielcn  of  the  phiga  diCercnt  The 

,f«gBlatioBi((09eacd  are  diwassedmaa  article  by  Henaann.  An. 
other  set  of  fegolations  refers  to  the  construction  of  insulatinf 
pipes  covered  with  a  meul  tube  or  wotmd  with  metal  strip  for 
protecting  cables.    This  srt  of  rules  it  dilCMJied  in  an  artida 

.  hjr  Gtorgt,—EUk.  Zeit.,  May  ta 

■  SingU-Pkatc  Induction  ^^ tier —An  official  comrminication  from 
the  Reichsanstalt,  describing  a  sinRle-pJiase  induclion  meter  of 
the  Allgem  Elek.  Ges.,  wliich  lins  been  admitted  by  this  bureau 
for  calibration,  The  instrument  is  essentially  a  two-phase  induc- 
tion, motor  with  a  magnetic  brake  and  a  counting  device.  The 
general  construction  is  indicated  in  Fig.  4,  which  shows  the  re- 
volving aluminum  disc.  A,  Tbe  connections  are  shown  in  Fig. 
5.  The  aluminum  disc  revtdvcs  in  the  gap  between  the  terminala 
>f  the  duae  itoo  core«»  A.  and  the  in»  pieces  &  Tha  two  iron 
:icom,  .8^  at  the  two  lUm  are  pcovidcd  widi  the  ■fanBt  wiadini^ 
/■  and  ft,  in  series  with  an  indnctanee,  D,  and  hi  parallel  with  a 
nOB-laductive  resisunce,  u>.  The  middle  core,  which  is  shorter 
.then  the  other  two,  has  the  main  winding.  In  the  shunt  winding 
a  current  flows  which  lags  atout  80°  in  phase  behind  the  applied 
voltage  (for  the  mean  width  of  ihc  .-sdjvistable  air-gap  of  the 
inductance.  D)  The  provision  of  the  resistance,  a.',  in  parallel 
w  ith  /i  and  ft  has  the  effect  that  the  eddy  currents  generated  by 
the  shunt  winding  flnx  in  the  aluminum  disc  are  in  phase  with  the 
flux  of  the  main  cnrrent  for  non*induetive  load  and  that  the 
.eddljr  cut  reals  pradnoed  hy  the  nani  current  Ihoc  aio  in  pluHe 
.with  tta  dnmt  Add  The  reaction  of  each  of  Ifae  two  icMt  upon 


nC.   ^-'SfCt-E-'HASI!    INDt-rriOK  MEm. 

the  eddy  currents  produced  by  the  other  produces  a  force  which 
the  disc  to  revolve  and  which  is  proportional  to  the 
,  the  voltage  at  the  termioals  aiid  the  coame  of  Ae 
letween  the  sane.  Tlw  power  it  eonnned  partiljr 
by  friction  and  partly  by  the  eddy  currents  generated  hjr  the 
faking  magnet,  M,  in  the  aluminum  disc  To  ooovanaate  for 
fftt  firiclioa»  a  annll  addHsooal  tocqne  is  prodnecd  bgr  faHening 


an  adjustable  iron  sheet  to  the  front  core.  In  order  to  prevent 
the  meter  from  revolving  when  no  current  is  flowing,  the  hub 
of  the  armature  disc  is  provided  with  a  small  piece  of  in.  r  »  ire 
which  is  so  bent  that  it  is  arrested  when  passing  the  brake  mag- 
net, as  long  as  the  current  in  the  main  coils  is  below  I  per  cent 
of  its  maximum  value.  Tbe  instrtunent  is  described  in  great  de- 


wm.  s^-mauM  or 


tail  The  ame  lume  aoniaint  an  iUnilnted  dcieriplioo  o<  a 

three-phase  indttclloa  meter  of  the  AOgem.  Side  GesL— Clafc. 

Zeil.,  May  34. 

Dead  Points  of  a  Gaivaiumeter  Needlt  for  Transient  Currtnts. 
— RussEiL.— An  abstract  of  a  British  Phys.  Soc'y  paper.  When 
many  types  of  needle  galvaiMHneier  are  connected  with  a  con- 
deDKr  and  a  battery  in  the  ordinary  manner  iff  a  charge  and 
diichaita  lay  the  fbUowinc  ybenomma  can  eaailjr  be  ohaerved. 
When  die  needle  is  hdtiaUr  at  right  angka  to  die  mds  of  die  lal- 
nKmelcr  coQ,  and  the  spot  of  light  is  in  the  center,  X,  of  the 
acal^  the  throws  on  charge  and  discharge  are  cquaL  If  the  con- 
tMlling  magnet  be  t  jrr.rd  through  a  small  angle,  or  if  the  sus- 
pending fibre  bf  twisted  slightly  so  that  the  spot  of  light  is  not 
in  the  center  of  the  scale  initially,  the  throws  on  charge  and  dis- 
charge are  not  equal.  The  algebraic  difference  between  them, 
however,  is  constant.  Hence,  for  an  initial  position,  Pi.  of  the 
spot  of  light  there  is  no  throw  on  charge,  and  similarly  for  an- 
other initial  position,  Pt,  there  is  no  throw  on  discharge.  These 
points  the  author  calls  the  dead  points.  If  the  resiitaaoe  of  the 
dwing  and  discharglnt  dienta  are  the  aaoM^  XPt  s  Xfi^ 
In  'diis  case  the  distance, 'AF* '«ariet>  ^rao^r  aa  the  reajatanee 
of  the  charging  circuit,  and  tnvendy  u'  die  applied  TOltsge.  If 
the  initial  position  of  the  spot  of  light  b*  outside  of  fiPi.  the 
throws  on  charge  and  discharge  are  in  the  same  direction.  The 
author  shows  that  these  ctTcrts  can  be  explained  with  considerable 
accuracy  by  supposing  that  the  magnetism  of  the  ncedtc  consists 
of  two  parts,  one  permanent  and  the  other  proportional  to  the 
magnetizing  force.  Lord  Rayleigh  formerly  showed  that  thia 
supposition  is  sufficient  to  explain  the  permanent  deflectioa  prt^ 
dtioed  Iqr  aa  altctnattng  cttfieat  pasiiag  through  the  j 
eoi^  and  that  a  gphnaoaicter  b  a  very  i 
indicadng  whether  tha  tnlegnl  aum'  of  the 
Ibtough  It  Is  zero  or  not;  be  alio  mentioned  the  limitations  dda 

imposes  on  Maxwcl";;  mcthrd  nf  ciimpariiig  mutual  inductances. 
The  author  Ends  th.n  ;t  is  easy  to  arrange  with  a  low-resistance 
galvanometer  so  that  a,  relatively  speaking,  gigantic  charge  can 
be  passed  through  the  coil  without  producing  any  throw  at  alL 
He  also  finds  that  all  the  galvanometers  he  has  tested,  whether 
needle  or  moving  coil,  will  produce  throws  when  certain  tran- 
sient currents  pass  through  them,  even  though  the  integral 
value  of  these  cttrreata.ia  lero.  k  also  a|ip«|rs  ibat.|faa,ege>;ti»e 
tnternal  rastitaaoe  of  ofdhiafy  condei 
tarn  case*.  Thaio  nwItB  are  of  inpaftaave  Ja 
several  of  dM  anlomaiy  oaediods  of 
May  19. 
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Tcl«{r*ptiy,  TeieplMMy  aad  Simula. 

A/jr>  l^r(«rror.— At  the  rccoit  wine  of  lUqni!  Sodcty 
in  LoQdoa,  Walter  cxfaiUicd  «  new  trngnetie  detector  for  wire- 
IcM  tdcfraplv.  Two  smell  eontinaotts-cttrrent  magneto  nia- 
chines.  with  s!uit(!e  -wounJ  arni.itiircs.  arc  coiiiiccted  with  their 
voltages  in  opposition,  asid  arc  so  adjusted  that  norrnally  no 
current  flowb  The  core  of  one  armature,  instead  of  being  made 
of  the  usual  iarainations,  is  fonned  of  a  coil  of  iron  wire,  the 
ends  of  which  are  brought  out  and  connected  ta  the  reechriBiv 
circuit.  Electric  oedllatiowe  are  Unie  pmcd  through  the  cof^ 
and  produce  die  wdl-known  eSect  of  increasing  iu  pemwa* 
bility.  Hence  the  ^\'in(!iti^  of  tliat  armature  rcvolvr.s  in  a 
Stronger  field,  and  gentralcs  a  hixher  vollaRp.  upsetting  llie  elec- 
trical balance  oi  the  NVbletu.  and  providinK  an  extcrn.il  direct 
current  which  wii)  affect  a  galvanometer  every  time  an  electric 
wave  is  received.  The  signals  may  be  heaid  in  a  telephone  re- 
ceiver, «8  the  current  is  only  fflUMneBtaiy,  or  may  be  taken  down 
by  a  recording  instmment  worked  through  a  delicate  relay.— 
Lond.  Eng'ing,  May  ii 

Directed  IVircU-st  1  clegraphy.—B^VM.—Tht  firf,t  part  <A  a 
matheniatical  article  describing  his  method  of  sciidnig  wireless 
telegraph  meiisageii  in  a  certain  direction,  the  principle  of  which 
was  described  and  illustrated  in  (he  Digest,  December  id.  1905, 
p.  1041.  The  same  issue  contains  a  long  editorial  suranuiy  of 
the  TBrioiia  attempts  whith  have  been  made  on  dn-ected  wireless 
telegraphy. — Lond.  Elec,  May  35. 

Submarine  SisnoJUng. — Milleiu — A  paper  read  before  the  Lon- 
don .Si>ciety  of  Arts  on  submarioc  *ignalllng  hy  meana  of 
— Ix>nd.  Elec.  May  ti. 


and  cost  of  electric  dislrihution  are  matters  on  whicW  additional 
inforiiuilion  is  given,  and  huiiic  notes  on  inEulating  materials  used 
for  electric  machinea  are  added,  The  usual  Board  of  Trade  Rules 
far  Ugbtii^  and  traction,  and  also  the  new  rcgdatiom  for  the 
use  of  decttidty  in  mines,  have  been  indwled.  ' 


yarM«tu  of  Retitlane*  of  Thi»  MetaUie  PUm  liUhunee. 
— Bosi. — A  very  thin  metallic  film  is  inserted  in  »  Wheatstone 

bridgr  arranRiMiient.  which  enables  one  tn  measure  the  resistance 
of  the  film.  This  thin  metallic  film  is  jilaccd  between  two  insulat- 
ing glass  or  mica  plates  against  tho  'Uiter  surfaces  of  ^slnrh 
thicker  metallic  plates  are  pressed  which  are  connected  with 
one  pole  of  an  inRncnce  machine.  Theec  two  plates  diereby  re- 
ceive an  eteetraatatie  dbafge  o|  a  certain  si^n,  nh-le  the  thin 
ilfan  in  the  center  receives  a  charge  of  the  other  ;ign  This  is  ap- 
plied directly  l>y  the  author  to  electronic  considerations.  If,  as 
is  usually  asiumctl,  the  negative  electrons  alone  have  a  high 
mobility  ,  't  follows  that  when  the  two  external  plates  are  posi- 
t.vely  charged,  the  resistance  of  the  film  in  the  center  must  de- 
r.  asc;  when  negatively  charged,  the  resistance  most  increase 
This  was  in  fact  confirmed  by  the  eifierinients  of  the  anlhor. 
This  ^ves  a  dif«ct  and  easy  method  of  determining  the  itambers 
of  negative  electrons  in  metallic  conductor?.  For  platinum  the 
author  finds  a*  an  average  10"  electrons  per  f.c. — Phys.  Zeit., 
Juni;  I. 

Energy,  Duration,  Damping  and  Resistance  of  Condenttf 
S^Jb'.-^HmWBtiXtii.— The  art  of  wireless  tel^raphy  has  given 
a.'new  -tmportanee-  (0  the  study  of  electcic  sparks.  The  present 
aadmr  points  oat  the  necessity  lor  adding  another  tenn  to  Lord 

Kelvin*."!  celebrated  difTercntial  equation,  which  expresses  energy 
relation  _m  regard  to  the  discharges  of  a  condenser  This  new 
'erm  expresses  the  spark  enetK>,  1  lie  resiikiiii;  differential 
equation  is  complicated  and  it.s  integration  in  the  words  of  the 
author  must  remain  a  pious  wish ;  still  several  solutions  can  be 
obtained,  by  making  suitable  siwoaitkms  in  regard  to  the  dec- 
trkal  .eonsbmfs  of  theldrcuit.  The  authtor  finds  that  die  resist- 
ance of  tht  co»denser  sparks  which  are  usually  employed  in  wire- 
less telegraphy  is  Jess  than  an  ohm. — Am.  Jour,  of  Science,  June; 
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PowLes's  F.i  f  tT^RicAt.  ENciNoas'  Yfjis  Book.  MSnchcster,  Eng- 
land: Scitnti6c  PuUishing  Company.  643  pages,  100  illus- 
tnthns,  numerauB  taMea.  Ptiee,  i  diDfiiig;  sixpence. 

This  is  Oe  1906  edition  of  Mr.  Fowier^  wdt-known  podiet 
boot  for  dectrieal  engineers.  The  present  edition  has  been  re- 

^'i'ed  and  soitiewhai  eiiTarKcd  .-\rtioiii;  the  new  material  may 
^  mentioned  a  section  dealing  with  the  design  of  alternators  and 
a  sedloa  tieatinc  on  steam  turbines  and  tncbo-feneraton.  FonKr 


lU-t'STRATED  IrCHViCAL  I  MICTION' AK\'     In  Six  I^tiguagcs — Eng- 
lish, German,  French,  Russian,  Italian  and  Spanish.   Vol..  I) . 
Ifadiine  Detinls  and  Tools.  New  York :  McGraw  PuMisb-  ^ 
ing  Compeny.  403  psges.   Price,  f2.oa 
This  is  die  first  votrnne  of  the  American  edition  of  a  series 
of  technical  dictionaries  of  which  eleven  volumes  arc  now  under 
Jireparatioii,  the  cortipilers  heing  K  Deinhardt  and  A.  Schlomann. 
The  second  volume  to  \k   issued  -.vi'l  he  on  e'ectrical  subjects, 
and  other  vo^imej  wiii  cover  steam  boilers  .md  steam  engines, 
hydraulic  machinery,  hoisting  and  cftnveying  machinery,  small 
tools  and  machine  tools,  metaHuigy.  eic.   The  dictionary  is  on 
a  new  plan  and  one  that  appears  to  meet  more  nearly  than  othec 

technical  dictionarir>i  published  the  numerous  difHcultieS  involvfsd. 
in  the  pr<.ductio:i  of  a  succe<sfiil  tLclir.'.li'giLa]  dictionary  OOVCr- 
it:K  a  n-.miber  of  languages  1  lie  niiin  t<  atiin  of  the  liiction-vy 
consists  in  a  classification  wherri  ^  related  subjects  are  brought 
together,  reference  to  any  desired  subject  bdng  Qfetained  through 
a  general  index  of  the  terms  for  all  languages  covered^  Vi>ilr^ 
comprises  abont  one-half  of  the  volume.    Another  adtnlrabla  , 

feature  cftnsists  in  the  um.-  of  simple  illii-lraliiins  in  liiK-  whereby 
one  wl'.o  refers  to  the  diclioi.aiy  Can  deleiniine  which  one  oi 
severa'  related  entries  is  tlinl  \vllii:h  he  is  seeking.  For  example, 
in  the  present  volume,  if  the  iorcigii  term  lor  a  certain  kind  of  a 
saw  is  desired,  or  if  in  reading,  the  foreign  term  (or  a  saw  is  en- 
countered, the  reader  first  refers  to  the  index  for  .  the  page  ntmi- 
ber,  which  passes  him  to  the  section  on  saws.  There  he  wtil  find 
illustrations  of  all  the  various  classes  of  saws,  and  thus  if  he 
wishes  to  find  tlie  ex;ict  foreign  word  for  a  particular  kind  of  a 
-.'uv  ;ie  i-  jiindrii  l.v  the  ilUistriition ;  or  if,  on  the  other  hand,  a 
foreign  word  refers  to  a  kind  of  saw  with  which, be  is  not  ac- 
quainted, he  is  informed  by  the  illustr.-ition.  In  the  case  of  'sub- 
jects having  a  number  of  parts,  such  as  a  steam  cylinder,  all  of 
the  parts  of  a  geneial  illnstration  arc  lettered,  and  instead  of ' 
repeating  illustrations  of  details  in  the  middle  column,  tetters  cor- 
tciptiiiding  to  (he  vnrious  parts  shown  in  the  general  illustration 
are  substituted. 

The  pages  contain  three  co'.umns.  with  lilt  tliuatrations,  and  ref-s 
crenccs  to  i'iustrations,  in  the  ir  icblle  column.  The  column  on  thC' 
left  contains  the  words  in  German,  EngUsh  and  French  and  to  tiie<  • 
third  colmrni  are  the  words  In  Rnssian,  Italian  and  Spanish.  The 

RCTiem!  index  contains,  of  course,  every  term  in  the  dictionary, 
alphabetic  all.',  ai  ranged,  -vithout  distinction  of  language.  The 
index  to  Rus.sian  terms  is  printed  srpnrate'y,  owing  to  the  varia- 
tion of  the  Russian  alphabet  from  that  of  the  other  five  languages. 
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A  New  induction  Watt-Hour  Meter. 

Bv  G.  Faccioli. 

The  subjfct  of  this  article  is  the  description  atid  the  study  of  a 
new  iiidiK-tinii  watt-liour  meter  recently  in\'cnr-d  by  Mr.  William 
Stanley.  The  motor  device  used  in  this  meter,  although  operat- 
ing on  the  induction  principle,  is  a  decided  departure  from  any- 
thing that  has  been  made  heretofore,  and  docs  not  employ  the 
phase-differing  principle  of  Ferraris. 

Its  principle  i>f  operation  may  be  seen  from  Fig.  1.  .V  is  an 
iron  cure  provided  with  an  air-gap,  G.  In  this  gap  is  a  metal 
disc,  O,  mounted  on  a  shaft,  S ;  the  pole,  P,  is  wound  with  a 
coil,  C.  If  alternating  current  is  sent  through  the  coil,  C,  a 
niagnetic  flux  will  be  prtnluced  in  the  gap,  C>,  and  a  system  of 
eddy  currents  will  be  !>rt  up  the  disc,  I).  The  palh<>  of  these  eddy 
currents  are  circles  with  their  centers  on  the  diameter,  AB,  as 
represented  in  Fig.  2. 

The  eddy  currents  of  the  disc,  D,  will  set  up  a  reaction  flux 
which  will  be  intense  in  the  gap,  G,  under  the  pole,  P,  and  nat- 
uraUy  very  weak  outside  of  the  pole,  P,  on  account  of  the  high 
reluctance  of  the  magnetic  circuit. 

In  the  gap,  G,  there  will  be,  therefore,  a  flux  due  to  the  result- 
ant of  the  magnetomotive  force  of  the  current  in  the  coil,  C, 
.tnd  of  the  eddy  currents  in  the  disc.  Let  this  resultant  fliix 
be  rcprcsiTted  by  F.    It  is  easily  seen  that  with  these  conditions 


FIGS.  I.  2  AND  3. — SKI^Tl'UeS  SHOWING  P«INCIPLE  OF  OPEBATION. 

the  disc  will  not  rotate  because  the  reaction  of  the  eddy  cur- 
rents upon  the  flux,  f,  is  such  as  to  tend  to  compress  each  eddy 
current  toward  its  center  all  along  its  path,  and,  consequently, 
the  torques  <>n  one  side  of  the  diameter,  AB,  will  be  equal  and 
opposite  to  the  torques  on  the  opposite  side  arl  thiis  cancel  each 
other's  effects.  If,  however,  the  value  of  the  torques  is  arti- 
ficially increased  on  one  side  of  the  diameter,  AB,  then  the  disc 
will  rotate.  In  order  to  obtain  this  result,  Mr.  Stanley  provides 
the  apparatus  with  a  third  element,  the  wing  or  armature,  IV, 
which  embraces  the  disc  on  one  side  only  of  the  pole,  P,  as  shown 
in  Fig.  J.  This  wing  is  simply  an  iron  leaf  affording  a  magnetic 
circuit  of  low  reluctance  to  the  flux  set  up  by  the  eddy  ctirrents 
on  one  side  of  the  pole,  P.    Fig.  4  shows  one  of  these  wings. 

As  a  result  of  this  arrangement  there  is  again  a  resultant 
flux,  F,  in  the  gap,  P,  due  to  the  resultant  m.m.f.  of  the  current 
in  the  coil,  C,  and  of  the  eddy  currents  of  the  disc,  and  a  flux,  f, 
in  the  gap  of  the  wing,  IK,  due  to  the  eddy  currents  only 
and  in  pha!>e  with  them.  Evidently,  the  flux  due  to  the  eddy 
currents  on  the  other  side  of  the  pole,  P,  is  negligible. 

Fig.  s  represents  a  di.sc  with  a  section  of  the  exciting  pole  and 
the  wing  in  the  right  position.  The  shape  of  the  wing  is  designed 
to  give  the  maximum  torque  for  the  weight  used. 

It  is  interesting  to  note  that  the  main  flux  set  up  by  the  cur- 
rent in  the  coil,  C  (Fig.  l),  is  not  a  torque  factor:  that  is  to  say, 
this  flux  docs  not  react  on  the  eddy  currents  to  produce  rotation, 
but  its  function  is  simply  tn  excite  the  eddy  currents  in  the  disc, 
the  torque  being  caused  by  the  reaction  of  these  eddy  current* 
upon  the  flux  that  they  themselves  have  set  up  in  the  gap  of  the 
third  element,  H'.  In  other  words,  the  flux,  f,  of  the  gap  in  IV, 
attracts  the  eddy  currents  of  the  disc,  D,  which  will,  therefore, 
continuously  route  from  the  pole,  P,  towards  the  wing,  W. 

The  torque  is  proportional  to  the  product  of  the  eddy  currents 
limes  the  flux,  /.  of  the  gap  in  and  since  this  flux,  f.  is  pro- 
portional and  in  phase  with  the  eddy  currents  producing  it,  the 
torque  is  proportional  to  the  square  of  such  eddy  currents.  For 
fixed  mechanical  dimensions  of  the  motor  and  fixed  frequency  of 
the  supplied  current  the  eddy  currents  are  proportional  to  the 
flux,  F,  and  ronscqucntly.  the  torque  is  proportional  to  F*. 

In  order  to  measure  the  watt  hoiirs  properly  it  is  necessary 


to  have  an  appar.itus  whose  torque  acting  upon  the  disc  shall  be 
proportional  10  EI  cot  O,  where  £  and  /  are  respectively  the 
electromotive  force  and  the  current  of  the  circuit  to  be  meas- 
ured, and  6  the  angle  representing  their  difference  of  phase. 

At  first  sight  it  seems  impossible  to  use  the  motor  above  de- 
scribed to  measure  electrical  energy,  becau.se  its  torque  is  propor- 
tional to  the  square  of  the  flux,  F,  and  consequently  proportional 
to  the  square  of  the  m.m.f.  of  the  coil,  C.  This  m.m.f.  can  be 
made  proportional  to  the  voltage  or  to  the  current  of  the  cir- 
cuit to  be  measured,  or  to  a  combination  of  both,  but  in  any  case, 
it  is  impossible  to  reach  a  torque  proportional  to  El  cot  3.  It 
is,  therefore,  necessary  to  automatically  extract  the  square  root 
of  the  torque  produced  by  the  m.m.f.  upon  the  motor. 

To  solve  this  difficulty,  Mr.  Stanley  combines  two  motors 
of  the  type  above  described  in  a  diflferenlial  system,  as  illus- 
trated in  Fig.  6.  Fig.  7  represents  the  iron  cores  and  windings 
of  the  two  motors  one  on  top  of  the  other.  Fig.  8  represent* 
the  movable  part  of  the  system  consisting  of  two  aluminum  discs 
of  identical  dimensions  mounted  on  the  same  staff,  each  disc 
being  energized  by  one  of  the  two  motors  represented  in  Fig.  6. 
The  system  is  a  differential  system;  that  is  to  say,  the  torques 
of  the  upper  and  lower  motor  arc  in  opposite  direction  (Fig.  6), 
in  fact,  the  wing  of  the  upper  motor  is  on  the  right-hand  side 
of  its  pole,  tending  to  produce  a  counter-clockwise  rotation  of 
the  movable  system,  while  the  wing  of  the  lower  motor  is  on 

the  left-hand  side,  tending  to  ro- 
tate the  movable  system  in  a  clock- 
wise direction. 

The  resultant  torque  which  will 
actually  produce  rotation  of  both 
the  discs  will  then  be  the  differ- 
ence of  the  individual  torques  of 
the  two  motors.    The  value  of 
these  torques  and  of  their  result- 
ants is  easily  found  by  referring 
to  the  diagram  of  connections  in 
in  Fig.  9.   A  and  B  represent  two  coils  which  are  wound  on  the 
pole  of  the  upper  motor  of  the  system.   A'  and  B'  are  two  coils 
which  are  wound  on  the  pole  of  the  lower  motor  of  the  system. 
A  and  A',  which  are  identical  and  constitute  the  shunt  winding  of 
the  apparatus,  are  wound  in.  the  same  direction  and  arc  con- 
nected in  scries  across  the  mains  of  the  load  circuit.    B  and  B' 
constitute  the  series  winding  of  the  apparatus;  they  are  identical 
and  are  connected  in  series  one  with  the  other,  and  are  traversed 
by  the  current  of  the  load  circuit   This  current,  however,  flows 
through  the  coil,  B",  in  a  direction  opposite  to  that  in  the  coil. 
B.    The  arrows  in  Fig.  9  show  the  direction  of  the  currents 
ilowing  at  a  certain  instant  through  the  system. 

To  clearly  understand  the  operation  of  the  apparatus,  consider 
the  case  of  non-inductive  load,  and  suppose  for  the  moment  that 
the  m.m.f.  of  the  current  in  the  coils,  A  and  A',  is  proportional 
and  in  phase  with  the  e.m.f.,  E,  of  the  system,  and  that  the  m.m.f. 
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of  the  coils,  B  and  B',  be  proportional  and  in  phase  with  the  car- 
rent,  /,  of  the  system.  In  this  case,  the  fluxes  of  all  four  coils 
will  be  in  phase  (load  power  factor  =1).  If  the  flux  produced 
by  each  one  of  the  coils,  A  and  A',  be  denoted  by  a.  and  b  dciioif* 
the  flux  produced  by  each  of  the  coils,  B  and  B',  then  the  total 
flux  of  the  upper  motor  (coils  A  and  B)  is  a  -)-  b,  while  the  total 
flux  of  the  lower  motor  is  n  —  b.  It  follows  that  the  torque  of  the 
upper  motor  will  be  proportional  to  («  -)-  ft)',  and  that  the  torque 
of  the  lower  motor  will  be  proportional  to  (a  —  b)'.  The  result- 
ant torque  of  the  system  will  be  proportional  to  (0  -f-  b)'  — 
(a  —  fr)'  =  4ofr.   The  resulUnt  torque  will  then  be  proportional 
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to  the  product  of  a  and  b.  and  since  ii  and  b  are  respectively  pro- 
portional to  the  e.ni.f.,  E,  and  the  current,  /,  of  the  circuit,  the 
resultant  torque  of  the  apparatus  will  be  proportional  to  El; 
that   is  to  say,  to  the  power  in  the  circuit. 

It. may  easily  be  demcmstrated  that  the  torque  is  proportional 
to  the  true  watts  of  the  circuit,  even  in  the  case  of  inductive  load. 
Referring  to  Fig.  10  where  the  vectors,  a  and  a',  b  and  b',  repre- 
sent in  magnitude  and  phase  the  fluxes  produced  respectively  by 
the  currents  in  the  coils,  A  and  A',  B  and  B\  a  and  a'  are  of  the 
same  value  and  direction,  and  are  supposed  to  be  proportional  to, 
and  in  phase  with,  the  e.m.f.,  £,  of  the  circuit  Similarly,  b  and 
are  of  the  same  value  but  of  opposite  direction,  and  are  pro- 
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portional  to  and  in  phase  with  the  current,  /,  of  the  circuit.  If 
B  is  the  angle  formed  hy  a  and  b,  cos  6  is  the  power  factor  of 
the  load  circuit.  The  upper  motor  (energized  by  coils  A  and 
B)  will  have  a  resultant  tiux  represented  in  magnitude  and  phase 
by  c,  the  value  of  c  being  represented  by  the  formula 

c  =  V  (a  -t-  t»  cos  6)'  +  <?•  e 

The  lower  motor  (energized  by  coils  A'  and  B")  will  have  a 
resultant  flux  represented  in  magnitude  and  phase  b}-  d,  the  value 
of  d  being  given  by  the  formula 

d  =  \/ (a  —  b  cos  &y -i- b'  fin' e 

The  torques  of  the  two  motors  will  be  respectively  proportional 
to  c*  and  d*,  and  the  resultant  torque  of  the  system  will  be  pro- 
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portional  to  c*  —  tP  =  4  ab  cos  ©.  In  other  words,  the  torque  of 
the  apparatus  is  proportional  to  the  true  watts  of  the  circuit 
for  a  load  at  any  power  factor. 

It  has  thus  far  been  assumed  that  the  m.m.fs  of  the  shunt  coils, 
A  and  A',  are  in  phase  with  and  proportional  to  the  e.m.f.,  £, 
of  the  circuit,  and  that  the  m.ntfs  of  the  series  coils,  B  and  B', 
are  in  phase  with  and  proportional  to  the  current,  /,  of  the  cir- 
cuit It  to  be  noted,  however,  that  the  coils,  A  and  A',  con- 
stituting the  shunt  wmding  of  the  meter,  are  wound  with  a  large 
number  of  turns,  and,  therefore,  the  ^huiit  current  flowing  through 
such  coils  and  their  mm.fs  will  lag  considerably  behind  the 
e.m.f.,  E,  of  the  circuit  on  account  of  the  high  self-induction  of  the 
coils,  A  and  A'.  On  the  other  hand,  the  m.m.f.  of  the  coils,  B  and 
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B',  are  in  phase  with  and  proportional  to  the  load  current,  /,  of 
the  circuit.  I  f  the  simple  connections  of  Fig.  9  were  used  the  result- 
ant torque  of  the  meter  would  be  proportional  to  the  e.m.f.,  £,  of 
the  circuit,  but  lagging  behind  it ;  b  would  be  proportional  to  and 
in  phase  with  the  current,  /,  of  the  circuit,  and  the  angle,  O, 
between  a  and  b,  would  be  different  from  the  phase  displace- 
ment between  the  e.m.f.,  E,  and  the  current,  /,  of  the  circuit.  It 
is  obvious  that  in  order  to  obtain  a  torque  proportional  to  the 
true  watts  it  is  necessary  that  the  angle  between  a  and  b  be  equal 
to  the  angle  between  the  electromotive  force,  E,  and  the  current, 
/,  a  and  b  being  respectively  proportional  to  E  and  /.  To  reach 
this  result  it  is  then  necessary  to  lag  the  m.m.f.  b,  behind  the  cur- 


rent, /,  by  the  same  angle  by  which  the  magneto-motive  force, 
a,  lags  behind  the  electromotive  force,  E.  In  other  words,  the 
current  ',  actually  flowing  through  the  series  coils,  B  and  B',  of 
the  meter  must  be  proportional  to  the  load  cttrrent,  /,  of  the  cir- 
cuit and  lag  behind  it  by  the  same  angle  by  which  the  current 
flowing  through  the  coils,  A  and  A',  lags  behind  the  electro- 
motive force,  fc  To  shift  6  behind  /  by  the  required  angle  the 
arrangement  shown  in  Fig.  it  is  used. 

The  series  coils,  B  and  B',  are  shunted  by  a  non-inductive  re- 
sistance, R,  so  that  the  total  load  current,  /,  will  be  split  in  two, 
a  part,  i,  flowing  through  the  meter  coils  and  originating  the 
m.m.f.,  b,  and  the  part,  /,  flowing  through  the  non-inductive  re- 
sistance, R.  By  conveniently  proportioning  the  value  of  R  for  a 
given  resistance  and  inductance  of  the  meter  coils,  B  and  B',  it  is 
possible  to  lag  i  behind  /  by  the  required  angle. 

The  shunt  resistance,  R,  mast  be  smaller  in  value  the  larger 


FIG.  10. — COMBINATION  OP  FLVXXS. 

is  the  required  angle,  and  it  is  evident  that  the  smaller  the  resist- 
ance, R,  the  larger  will  be  the  amount  of  current  shunted  away 
from  the  meter  windings.  The  result  is  that,  for  certain  require- 
ments the  angle  should  be  kept  as  small  as  possible,  but  on  the 
other  hand,  the  following  considerations  of  the  performance  of 
the  meter  suggest  the  use  of  a  considerable  phase  dispbcement 
between  the  m.m.t''s,  a  and  6,  and  the  e.m  I,  and  load  current 
of  the  circuit.  We  have  seen  that  for  given  mechanical  dimen- 
sions of  the  apparatus  and  for  a  given  frequency  the  torque  of 
each  motor  ii  proportional  to  the  square  of  the  magnetizing  flux 
of  such  motor,  and  the  resultant  torque  of  the  instrument  is  pro- 
portional to  the  power  in  the  circuit.  If,  how'ever,  the  frequency 
of  the  circuit  is  changed,  the  same  value  of  thfc  energizing  flux. 
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F,  will  produce  in  the  disc  eddy  currents  whose  value  increases 
with  the  frequcnc>'  of  F,  consequently,  the  torque  of  each  indi- 
vidual motor  which  is  proportional  to  the  square  of  the  eddy  cur- 
rents will  increase  with  the  applied  frequency,  and  almost  pro- 
portionally 10  the  square  of  such  frequency.  Evidently,  the  re- 
sultant torque  of  the  instriamcnt  will  follow  the  same  Liw  as  the 
torque  of  each  individual  motor. 

To  compensate  the  meter  for  variations  of  frequency  it  is 
neccssarj-  that  the  flux.  F,  depend  not  only  on  the  voltage,  E, 
and  the  current,  /,  of  the  system,  but  on  its  frequency  also;  that 
is  to  say.  for  the  same  amount  of  power  in  the  circuit  the  flux, 
F,  must  decrease  when  the  frequency  increases,  and  increase 
when  the  frequency  decreases.  This  result  can  be  ohiained  by 
controlling  the  shunt  .ind  series  currents  of  the  meter  by  the  in- 
ductance of  the  windings  rather  than  by  their  resistance,  so  that 
within  a  certain  limited  range  of  frequency  the  meter  readings 
will  be  practically  correct. 

The  value  of  the  shunt  current  flowing  through  the  coils, 
A  and  A',  is  inversely  proportional  to  the  impedance  of  the  cir- 
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cuit,  and  will,  therefore,  decrease  with  the  increase  of  the  ap- 
plied frequency,  and  this  shunt  current  will  lag  in  phase  behind 
the  c.m.f.,  E.  of  the  circuit  by  an  angle  whose  tangent  is  equal  to 
the  ratio  of  the  reactance  to  the  resistance.  Similarly,  the  current 
flowing  through  the  series  coils,  B  and  B',  of  the  meter,  which 
are  shunted  by  a  non-inductive  resistance,  R,  depends  upon  the 
frequency  of  the  system,  and  its  variations  in  phase  and  \'aluc  are 
nearly  identical  with  those  of  the  shunt  current  of  the  meter. 

It  is  to  be  noted  that  the  shunt  circuit  of  th-  apparatus,  al- 
though superimposed  on  the  poles  of  the  scries  circuit,  is  abso- 
lutely independent  of  it.  In  fact,  the  fluxes  produced  by  the 
ctiricul  in  the  shunt  coils,  A  and  A',  thread  through  the  coils. 


The  torque  of  each  motor  depends,  naturally,  upon  the  area  of 
the  disc  embraced  by  the  wing  and  can  be  easily  varied  by  chang- 
ing the  position  of  the  wing.  Each  wing  is,  therefore,  adjust- 
able in  position,  and  thereby  the  apparatus  can  be  easily  and  per- 
fectly balanced.  To  complete  the  apparatus  it  is  only  neces- 
sary to  provide  one  of  its  discs  with  permanent  brake  magnets 
and  connect  the  staff  to  a  train  in  the  usual  manner.  Sec  Fig.  12. 


FIG.   12. — WATT-HOUR  UETEX. 


Many  meters  of  this  type  have  been  built  and  experimented 
upon  and  the  results  of  the  tests  are  most  excellent  and  cor- 
roborate the  thcor>'  here  given.  The  load  curve  and  the  voltage 
curve  of  the  meter  at  different  power  factors  and  frequency  are 
almost  perfect. 


Koerting  Four-Stroke  Cycle  Gas  Engine, 

Fig.  2  herewith  shows  the  single-o'linder  Koerting  four-stroke 
cycle  gas  engine  which  is  built  in  this  country  by  the  De  La 
Vcrgnc  Machine  Company,  of  New  York  City,  in  sizes  ranging 
from  75  to  350  lip.  The  engine,  which  is  of  massive  and  stiff 
construction,  is  fitted  with  open-end.  trunk-type  pistons,  by  means 
of  which  cros»  heads  and  guides  arc  obviated  and  the  number  of 
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Fig.  I.— Sectional  Elevation  op  Koerting  Suction  Gas  Piioduc»ji. 


H  and  li',  in  opposite  directions  and  similarly,  the  fluxes  pro- 
duced by  the  current  in  the  series  coils,  B  and  B',  thread  through 
the  coils,  A  and  A',  in  opposite  directions;  consequently,  the  mu- 
tual induction  of  the  two  circuits  is  zero.  Similarly,  the  whole 
flux  of  the  upper  motor  is  independent  of  the  flux  of  the  lower 
tnotor;  they  are  carried  by  separate  magnetic  circuits  and  work 
on  separate  discs,  making  impossible  any  interaction  between  the 
fluxes  of  the  two  motors. 

The  mrrhanical  construction  of  the  apparatus  is  extremely 
simple.  'I  lie  up(M-r  and  lower  motor  are  identical  and  each  motor 
cnnsi>u  <if  a  laiiiinnird  iron  euro  provided  will)  one  gap  only, 
this  gap  being  energized  by  two  >uperiin|>i>scd  coils.  The  element 
which  p!ay^  the  most  important  part  in  the  operation  of  the  ap- 
parAtu<<,  the  wing,  is  also  the  simplest  in  mechanical  construction. 


working  parts  reduced.  The  cylinder  is  water-cooled  and  is 
securely  held  by  the  main  engine  frame  casting.  The  crank  end 
is  packed  against  the  cooling  water  in  the  jacket  by  a  small 
stuffing  box  which  allows  longitudinal  expansion.  The  joint  at 
the  head  end  of  the  water  jacket  is  made  by  a  thin  gasket  in- 
serted between  the  flange  of  the  cylinder  and  the  main  frame 
casting  against  which  it  is  securely  held  by  the  main  cylinder 
he.id  studs.  The  double-seated  mixing  valve,  to  which  this 
engine  owes  its  popularity,  is  operated  automatically  by  the  in- 
coming complements  of  gas  and  air.  The  exhaust  valve  being 
closed  when  the  engine  passes  dead  center,  the  piston  starting 
on  its  forward  stroke  tends  to  form  a  vacuum  within  the  cylin- 
der. .K  slight  reduction  in  pressure,  however,  suffices  to  open 
the  mixing  valve  and  admit  air  by  one  of  its  seats  and  gat  hi 
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tii«  other.  Gu  i«  supplied  to  the  mixing  valve  in  proper  propor- 
tions to  injure  perfect  combustion  by  means  of  an  outside  set 
valve. 

The  governor  does  not  regulate  the  speed  of  the  engine  by 
varying  the  proportions  of  gas  and  air,  but  by  measuring  out  the 
amount  of  mixture  re<tuired  by  the  load  on  the  engine.  It  ii 
very  sensitive  and  operates  .1  butterfly  valve.  Ignition  of  the 
mixture  is  effected  by  an  oscillating  magneto  and  the  plugs  car- 
rying the  rods  and  contact  points  are  readily  removable.  The 
time  of  ignition  can  be  varied  at  pleasure  while  the  engine  is 
running.  Q)mpressed  air  stored  in  a  receiver  is  used  to  start 
the  engine,  the  air  pressure  being  maintained  by  an  auxiliary 
compressor  driven  by  the  engine  itself.  The  valves  are  operated 
by  push  rods  from  cams  on  a  shaft  driven  by  skew  gear  from  the 
crank  shaft.  Three  brackets  rigidly  siy)port  the  boxes  of  this 
shaft,  the  spur  gear  which  runs  the  governor  being  situated  near 
one  of  the  brackets.  The  exhaust  valve  is  located  a  little  above 
the  bottom  of  the  cylinders  so  as  to  prevent  back  fire  due  to  oil 
residuum  passing  from  the  cylinder  into  the  valve.  A  relief  valve 
is  provided  on  the  bottom  of  the  cylinder  for  blowing  out  any  oil 
residuum  which  might  gather.  • 

The  Koerting  suction  gas  producer  is  shown  in  Fig.  i.  This 


Electrification  Plans  of  the  Erie  Railroad. 


and  the  operating  voltage  will  probably  be  the  same  as  that 
adopted  by  the  New  York,  New  Haven  4  Hartford  Railroad,  or 
11,000  volts.  In  this  case  only  one  sub-station,  located  about  the 
middle  of  the  line,  will.be  required.  Power  will  probably  be  taken  ' 
from  the  transmission  lines  of  the  Ontario  Power  Company, 
which  cross  the  tracks  on  that  part  of  the  Erie  Railroad  to  be 
electrified. 

The  cars  to  be  used  will  be  very  similar  to  the  standard  Erie 
Railroad  passenger  coach,  but  slightly  shorter  and  slightly  heavier. 
It  is  proposed  to  run  the  c^rs  in  trains  with  the  multiple-unit ' 
system  and  part  of  each  train  will  be  composed  of  trailers.  Later 
locomotives  may  be  used  on  some  trains. 

The  Electrical  Commission  of  the  Erie  Railroad  has  now  prac- 
tically completed  its  work  of  preparing  estimates  upon  the  cost 
of  electrification  of  the  Greenwood  Lake  and  other  suburban  divi- 
sions of  the  Erie  Railroad  near  New  York  by  the  various  systems 
in  most  common  U!.e,  and  these  estimates  will  be  considered  by 
(he  Executive  Committee  at  an  early  date. 


A  New  Insulator  Pin. 


The  accompanying  illustration  shows  the  type  of  insulator  pin 
used  on  the  overhead  circuits  of  the  Long  Island  Railroad  Com- 
pany.  The  pin,  which  is  the  invention  of  Mr.  W.  N.  Smith,  of 
Westinghouse,  Church,  Kerr  &  Co.,  who  has  applied  for  a  patent 
on  the  device,  will  be  placed  on  the  market  under  the  name  of 
the  "Smith-Grip  Insulator  Pin."    More  than  8.000  of  these  pins 
,arc  used  on  the  transmission  lines  of  the  Long  Island  Railroad, 
,  carrying  2SO-cir.-mil  cables  in  spans  averaging  150  ft.  in  length, 
and  no  failures  have  been  reported  after  a  year  of  service.  .\ 
,  dozen  or  more  standard  sizes  of  an  improved  design  of  the  pin 
9re  being  worked  up,  to  fit  various  sizes  of  cross  arms  and  pole 
tops  and  to  carry  insulators  of  various  sizes.    While  designed 
particularly  for  use  with  wooden  cross  arms,  the  pin  can  be 


FIG.  2.— KOEKTING  TOUR-STROKC  CYCLE  GAS  ENGIKE. 

consists  essentially  of  a  generator,  an  evaporator,  a  scrubber  or 
purifier  and  a  sawdust  purifier.  The  construction  is  evident  from 
the  engraving.  The  producer  is  started  by  building  a  fire  on 
the  grate  of  the  generator  and  charging  it  with  coke  or  coal. 
Air  is  forced  through  the  generator  by  means  of  a  small  hand 
blower  until  the  charge  is  well  ignited,  a  vent  valve  permitting 
the  smoke  to  escape  up  the  chimney.  The  fuel  having  become 
incandescent  up  to  the  bottom  of  the  hopper,  the  chimney  passage 
is  closed  and  the  gas  tested.  If  it  burns  with  a  reddish-blue 
flame  not  easily  extinguished,  the  valve  leading  to  the  mixing 
valve  may  be  opened  and  the  engine  started.  .'\s  soon  as  the 
engine  has  made  a  few  revolutions  it  will  pump  its  own  gas,  and 
unless  the  exhaust  fan  is  required  to  force  the  gas  through  an 
outside  system  it  can  be  stopped.  Simplicity  and  low  first  cost 
are  among  the  numerous  advantages  claimed  for  suction  gas 
producers.  The  De  La  Vergne  Machine  Company  has  at  its 
works  a  7S-hp  engine  in  continuous  operation  in  connection  with 
a  suction  gas  producer  developing,  it  is  claimed,  one  brake  horse- 
power with  less  than  one  pound  of  coal. 


The  contract  for  the  electrification  of  the  Rochester  division 
of  the  Erie  Railroad,  between  Mt.  Morris  and  Rochester,  N.  Y., 
was  awarded  last  week  to  Westinghouse,  Church,  Kerr  &•  Co. 
This  section  is  about  33  miles  in  length  and  extends  south  frotn 
Rochester  to  the  junction  of  the  Rochester  branch  with  the  Del- 
aware, Lackawanna  &  Western  Railroad.  Work  has  already  be«n 
commenced. 

The  next  section  of  the  Erie  Railroad  Co.'*  system  in  western 
New  York  to  he  equipped  is  from  .\von  to  Coming,  a  distance 
of  about  70  miles.    The  single-phase  system  has  been  adopted 


NEW  INSULATOR  PIS. 

readily  adapted  to  steel  cross  arms  or  any  special  pin  support, 
and  also  used  in  heavy  catenary  trolley  construction. 

The  claims  made  for  the  pin  are  as  follows :  It  docs  away  with 
the  necessity  of  boring  holes  in  the  cross  arms,  thereby  conser\'- 
ing  the  whole  strength  of  ihc  arm  and  lengthening  its  life;  the 
metal  composing  it  is  distributed  in  the  most  effective  maimer 
possible,  and  its  cross-section  is  greatest  next  to  the  arm  where 
the  greatest  resistance  to  bending  is  required ;  and  finally  the 
shrinkage  of  the  arm  can  more  effectively  be  taken  care  of  by  the 
U-bolt  and  strap  than  by  any  of  the  other  forms  of  pin  fastening 
in  common  use,  as  there  is  no  tendency  to  distort  the  bolt,  and 
consequently  there  is  no  possibility  of  the  pin  standing  crooked 
upon  the  arm  after  the  shrinkage  has  been  taken  up.  Further- 
more, it  is  practically  indestructible,  and  instead  of  being  one  of 
the  weakest  factors  in  line  construction  it  will  be  the  strongest, 
as  the  cross  arm  will  not  be  weakened  by  holes.  - 
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Convention  Exhibits. 


Considerable  space  was  devoted  in  these  pages  last  week  to 
notes  of  the  exhibits,  etc.,  at  the  Atlantic  City  Convention  01  the 
N.  E.  L.  A.   Further  dau  are  given  below : 

The  Samson  Cokdagc  Wouu,  of  Boaton,  was  represented  bx 
Mr.  F.  J.  Coakley. 

Mil.  AmHUR  BosLEV,  of  the  Electrical  Material  Company,  of 
Baltimore,  attended  the  convention. 

Mess«s.  Walkek  &  Kepleh,  of  Philadelphia,  were  represented 
by  Mr.  H.  G.  Walker  and  Mr.  Fred  Dolbier. 

The  Stexukg  Varkish  Company,  of  Pittsburg,  was  repre- 
sented by  Mr.  Alvin  S.  King,  Eastern  manager. 

The  Frank  H.  Stewart  Electmcal  Comfany,  of  Philadel- 
phia, was  represented  by  Mr.  Frank  H.  Stewart,  president,  who 
bad  some  samples  with  him. 

Harvey  HunEU.,  Inc.,  of  Bridgeport,  Conn.,  manufacturer 
of  the  well-known  Hubbcll  shades,  reflectors,  etc.,  was  repre- 
sented  by  its  New  York  agent 

The  Frankun  Ei.ecTRic\L  Manitfactijrinc  CoMrANv,  of 
Hartford,  Conn.,  was  represented  by  Mr.  Henry  A.  Truitt,  who 
also  represented  the  Imperial  Electric  Company,  of  Philadelphia. 

The  Southern  Power  Company,  of  Charlottetown,  N.  C,  are 
building  a  new  plant  on  the  Catawba  River.  Mr,  F.  D.  Sampson, 
superintendent,  attended  the  convention  to  study  apparatus  and 
secure  data. 

The  Safety  Insulated  Wire  St  Cable  Cowpany,  of  New 
York  and  Bayonnc,  N.  J.,  was  represented  by  Mr.  A.  P.  Eckert, 
sales  manager,  and  Mr.  James  Ferguson,  superintendent.  It 
had  an  exhibit  with  the  Electric  Service  Supplies  Company.  Mr. 
Eckert  handed  out  to  his  friends  a  very  attractive  little  note  book. 

The  Electrical  Trades  Exposition  Company,  of  Chicago,  was 
ably  represented  at  the  convention  by  Mr.  Henry  F.  Frosch,  who 
made  many  friends  and  did  good  work  on  behalf  of  the  second 
annual  electrical  show  to  be  held  in  Chicago  next  January  under 
the  auspices  of  his  company.  A  large  number  of  applications  ■ 
for  space  have  already  been  filed  by  the  Atlantic  City  N.  £.  L.  A. 
contingent. 

Metropolitan  Engineering  Company,  of  New  York,  showed 
its  new  sign  made  of  stamped  steel  with  letters  raised  from  the 
background  finished  in  baked  glazed  enamel.  This  exhibit  at- 
tracted much  attention  owing  to  the  fact  that  these  signs  could 
be  so  readily  read  from  any  part  of  the  pier.  The  company  was 
represented  by  Mr.  George  Howe,  general  manager;  Mr.  Benja- 
min Wall,  assistant  general  manager,  and  Mr.  W.  R.  McDaniel, 
manager  of  s.iles. 

The  Baseball  Game. — One  of  the  entertainments  provided 
at  the  X.  £.  L.  A.  Convention  was  a  baseball  game  between  the 
representatives  of  the  East  and  the  West.  Captain  Vaughan 
(Schenectady)  and  Captain  Gilchrist  (Chicago)  were  successful 
in  securing  two  very  evenly  matched  teams,  who  played  a  vigor- 
ous and  exciting  game,  which  resulted  in  a  victory  for  the  East, 
the  score  being  10  to  8.  Umpire  Wakeman  was  very  successful 
in  keeping  the  honors  easy  between  the  two  teams,  but  escaped 
personal  injury  from  the  spectators. 

The  Rolling  Chair  Boardwalk  Parade  received  proper 
zest  from  the  happy  thought  of  "The  Silver  King,"  Mr.  W.  P. 
Casper,  of  the  Electric  Service  Supplies  Company,  Philadelphia, 
who  at  very  short  notice  had  printed  a  full  batch  of  the  touch- 
ingly  .sentimental  ballad,  "Why  Don't  You  Try?"  Mr.  Casper, 
with  his  ostentatious  modesty,  disdained  claiming  the  credit  of 
the  idea,  which,  he  says,  originated  with  the  well-known  general 
manager  of  the  Union  Electric  Company,  of  Dubuque,  Iowa,  Mr.  , 
L  D.  Maihcs.  That  gentleman  on  being  accused  of  the  offence 
gracefully  acknowledged  his  crime. 

An  Interesting  G«ot)P  was  taken  at  the  "Hylo"  exhibit  of 
four  of  the  "Ncstors"  of  the  convention.  The  photograph  it 
reproduced  herewith.  It  is  an  excellent  and  faithful  piece  of 
work.  On  the  left  of  the  engraving  is  President  G.  R.  Stetson, 
of  (he  New  Bedford  Gas  &  Edison  Company.  Next  to  him  is 
President  A.  C.  Dunham,  of  the  Hartford  Electric  Light  Com- 
pany. In  the  center  is  Mr.  A.  J.  Dc  Camp,  manager  of  the  Phil- 
adelphia Electric  Company,  and  to  the  extreme  right  is  Mr. 
Phelps,  of  the  Hylo  Company,  between  whom  and  Mr.  Stetson- 
a  remarkable  resemblance  exists,  much  to  the  confusion  of  people 
who  do  not  notice  faces  very  closely. 


New  York  Central  Locomotive  at  Atlantic  City.— One  of 
the  loo-ton  elcrtric  locomotives  which  the  General  Electric  Com- 
pany and  the  American  Locomotive  Company  are  furnishing 
for  the  electrification  of  the  New  York  Central  hnes  in  New 
York  City  arrived  in  Atlantic  City  June  8  from  Schenectady, 
1*  Y.  During  the  attendance  this  month  at  various  electrical  and 
railroad  conventions  prominent  officials  .from  all  parts  of  the 
country  will  have  an  opportunity  to  inspect  the  locomotive.  Its 
capacity  under  ordinary  working  conditions  is  2,200  hp,  and  it  is 
taid  to  be  able  to  develop  a  speed  of  80  miles  an  haur  when  in 
regular  operation.  It  i.s  the  most  powerful  electric  locomotive 
in  the  world.  The  locomotive  is  the  same  type  as  the  famous 
"6000"  which  has  so  many  times  distanced  its  steam  competitor 
while  working  out  on  the  test  track  on  the  New  York  Central  road 
near  Schenectady,  but  bears  on  its  side  the  number  3404  and  the 
inscription  "New  York  Central  Lines."  The  locomotive  is  at- 
tracting much  attention  at  the  Pennsylvania  side  track  where  it 
is  in  charge  of  representatives  of  the  two  companies  which  have 
been  co-operating  in  its  manufacture. 

The  H.  W.  Johns-Manville  ComVany  was  well  represented 
with  a  complete  line  of  "Noark"  National  Electrical  Code  stand- 


A  GROUP  or  old-timers. 

ard  enclosed  fuses  and  fittings.    This  exhibit  deserves  special 
mention,  on  account  of  the  number  of  new  devices  shown  of  the 
National  Electrical  Code  standard  type,  which  included  several 
forms  of  service  and  subway  boxes  for  250  and  600-voIt  circuits. 
Several  service  switch  boxes  were  shown,  fitted  complete  with 
inlet  and  outlet  attachments  as  required  by  the  National  Board  oi 
Underwriters.    A  complete  line  of  "Noark"  fuses  and  cut-out* 
of  the  National  Electrical  Code  standard  type  for  circuits  o( 
230  and  600  volts  were  shown,  as  well  as  high-tension  cut-outs 
and  fuses  for  circuits  of  10,000  volts  and  less.    Another  feature 
which  attracted  considerable  attention  was  a  line  of  high-tension 
porcelain  insulators  for  transmission  lines  of  80,000  \'olts  and  less, 
and  several  special  forms  of  giant  strain  insulators  for  circuits 
of  10,000  volts  and  less.    The  construction  of  the  latter  is  such 
that  all  parts  under  strain  are  insulated  with  heavy  sheet  mica, 
and  the  entire  exterior  covered  with  moulded  mica  insulation, 
thus  affording  the  greatest  possible  degree  of  surface  insulatioa 
Another  product  of  the  company  is  "Transitc"  asbestos  fire- 
proof doors  for  sub-station  work  and  other  similar  purposes  de- 
manding a  material  combining  insulating  and  fire-proof  qualities 
which  are  necessary  for  the  protection  of  property  and  attendano. 
"Kiagrite"  fire-proof  cable  insulation  for  insulating  cables  located 
in  .power  houses,  sub-stations  and  manholes  was  shown  and 
is  coming  into  general  use,  as  this  material  effectually  prevents 
short-circuits  under  these  conditions.    The  company  distributed 
a  superb  match  safe  and  ash  tray  souvenir  designed  in  the  form 
of  a  "Noark"  National  Electrical  Code  standard  enclosed  fuse 
plug  made  of  porcelain  and  bronze.    The  following  representa- 
tives were  present :    Mr.  J.  W.  Perry,  manager  electrical  de- 
partment. New  York;  Mr.  C.  G.  Meek,  of  the  New  York  office; 
Mr.  C.  N.  Manfred,  manager  advertising  department.  New  York; 
Mr.  D.  T.  Dickson  and  Mr.  H.  M.  Voorhes,  of  the  Philadelphia 
office;  Mr.  A.  D  Newton,  of  the  Boston  office;  Mr.  E.  B.  Hatch, 
president,  and  .Mr.  R.  S.  Cole,  electrical  engineer  of  the  Johns- 
Pratt  Company. 
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Industrial  and  Commercial  News 


CammtrcicJ  InUU^wce.  . 

THE  WEEK  IN  TRADE.— Although  there  ml  •ome  «iiict- 
ness  in  wholesale  and  jobbinK  lines,  business  ma  BWre  Mtive 
than  19  usual  at  this  season  of  the  year  and  fall  orden  for  dtf. 
goods  and  wearing  apparel  were  of  good  volume.  The  warm 
weather  has  ^timiil.ited  business  in  retail;  and  to  the  atsple  In- 
dustrie-.  witli  few  exceptions,  there  was  activity.  Reports  of 
Krain  cropi  becoiTie  luon-  irregular  as  the  season  advances,  but 
t>n  the  wlwlc  tile  sitiu^tiort  is  cqual  to  that  of  a  year  ago.  The 
return  flow  o!  money  trim  the  country  is  larg^  and  easier  rates 
are  3  feature  Railway  earnings  continue  very  heavy,  the  increase 
for  May  heiiii;  14  i>er  cent  on  roads  operating  outside  the  an- 
thracite coal  bc'ids.  In  the  iron  and  sieel  market  steel-making 
irons  arc  scarce  and  firm  aini  in  >i'.  ilenian  l  The  railroads  are 
the  heaviest  buyers  of  stnietural  niati  ria^  the  demand  for  bridge 
work  being  marke.i.  Bui  diiK  operations  in  the  City  of  New 
York,  as  Wfll  as  in  iwinc  ot  the  other  hirye  cities,  are  being 
pushed  with  ^■iR^.r,  Dealers  in  huildini;  niateriLds  report  good 
business,  esjieciahy  those  who  handle  !.evOnd4iand  iriaterial. 
The  high  cc^t  of  h-.iildinp  material  generally  turns  the  attention 
of  builders  to  a%ai'ab!e  scernd-hanti  stuff.  In  the  copper  market 
there  was  a  good  dfui-md  from  domestic  am!  forciirii  ccniumcrs 
of  I-aWe  and  elenrol'. tic.  It  '.tatod  th.it  an  eiccuital  ciigtnccr- 
ing  coriKsratioii  f>ouRlit  5,ix)i),(xx>  lb.  of  electrolytic  for  September 
delivery  at  l8^ic.  Scjileiuber  Lake  h  in  large  request,  and  prices 
are  firm  at  18H  to  19c.  to  the  larger  domc^ic  conMimers.  Cast- 
ing copper  is  in  fair  supply  for  nea-  by  deliver>  at  lH'/ic,  iSVjC. 
and  i8ilic.  Liberal  exports  of  copjier  arc  reported,  and  the  nut- 
ward  movement  so  far  this  month  i<  about  4,500  torts.  The  total 
exports  durioy  lunc  last  year  were  22,000  tons;  for  irj04.  l6,^KXi, 
and  for  looi,  8<xjo  tons.  Hradsirtet's  reports  162  business  fail- 
ures during  tl'.e  week  ending  June  7,  against  127  the  pTevkllU 
week  ind  194  ui  the  currcsporlding  week  of  last  year. 

SLIDING  SCALE  LAW.— The  Governor  of  MassachusctU 
has  signed  the  "sliding  scale"  law  as  applied  to  the  price  of 
gas  in  the  cHr  of  Boston.  The  gist  of  it  lies  in  these  sections 
of  the  measure:  Sectkm  I.  From  and  after  the  thirtieth  day 
of  Jttne  in  the  year  nineteen  hundred  and  six,  the  standard  price 
to  be  charged  by  the  Boston  Consolidated  Gas  Company  for 
gu  lOlipiKcd  to  its  patrons  shall  be  ninety  cents  per  one  thou- 
aasd  eiAic  feet  of  iia,  which  price  shall  not  thereafter  be  in- 
creased exeqil  M  hereinafter  provided.  Ftom  and  after  the 
aaid  date  the  standard  rate  of  ^vUends  to  be  paid  It  said 
company  to  Its  ttoddiolders  riuU  be  tcfen  per  centinn  per 
annwn  on  tiie  par  vahie  of  its  capital  stock;  whicfa  rate  shall 
not  hereafter  be  increased  eaent  as  heiefaielter  provided.  See- 
tion  2.  If  dttring  any  year  endins  on  te  thirtieth  (!ay  of  June 
the  maximttm  net  price  per  thousand  cnUe  feet  charged  by  the 
company  has  been  less  than  the  standard  price,  the  company 
may  during  the  following  year  declare  and  pay  dividends  exceed- 
ing the  standard  rate  in  the  ratio  of  one-fifth  of  one  per  centum 
for  every  one  cent  of  reduction  of  said  maximum  net  price 
below  the  standaid  price.  Governor  Guild  say?:  "The  position 
of  the  Gas  and  Electric  Light  Commission  is  and  has  been 
that  while  it  rnuld  not  officially  urge  the  slirling  scale  as  a 
panacea  for  all  gas  difiiculties,  it  has  not,  as  has  been  alleged 
in  some  quarters,  urged  a  veto  of  the  bill,  nor  does  it  regard 
the  measure  as  dangerous  The  bill  provides  for  the  automatic 
method  of  reduction  in  the  price  of  gas,  but  it  does  not  remove 
the  gas  companies  from  State  supervi'^ion  in  regard  to  the  en- 
forced publicity  01  accounts,  prohibition  of  stOCk-watering  and 

Other  matters     It  suhstiiuti-s  (be  sliding  scale  for  a  limited 

period  in  lieu  of  trie  pn  -ent  method  of  attCHIptS  tX  TedWOtian  ht 

price  of  appeals,  bearings  and  rulings." 

TROLLSY  POWER  FiANT  EQUIPMENT.— Hw  Cinciii' 
nati,  Ifilford  ft  Levdand  Tractioo  Componr,  of  Cmchmati,  the 
cxiensiMs  of  whose  present  line  beyond  the  original  >ten-n)lle  ran 
.between  Cindnnati  and  Milford,  were  undertaken  early  last  hdl, 
have  been  rapidly  nearing  comptetioac  The  oonpany,  which  is 
Indeed  hj  local  Cincinnati  cairital  asditiively,  lnd,  -np  to  the 
nndertakmc  of  these  extensioiis,  parefaaaed  ite  power  from  the 
■outside.  Upon  the  decision  of  ihe-companj  to.  extend  its  iTStent 
ten  Milford  to  Blanehester,  a  distance  ^  si  jniles;  it  becnne 
.necessary  to  eoosider  the  faattaUation  of  a  power  outfit  of  its 


oWn.  As  a  result  a  cooiplcte  equipnient  of  Allts-Chalmcrs  power 
and  electrical  machmery  was  piwdiaied  and  is  now  beiiig  in- 
stalled pteparalofy  to  ^  opentnf  op  of  the  new  section.  The 
power  plant,  when  ooapleted,  will  consist  of  two  Alll.- Chalmers 
horiaontal  cmas^eoaiponod  hcary^lii^  enpnes,  id  m.  and  34  in. 
by  4a  in.  for  dlrcet  connection  to  tm  AUis-Chahners  "Butloclc" 
typa  SP»-hw  generatoiab  aS  <iyd«i  Aeev^tasCi  40Q  'vottk  to 
addition  to  ciiti«es  and  generators,  the  eqaipment  will  faMihide 
two  »H-icw  bdted  cxdter^  two  400-fcw,  3S<ycle  rotary  con* 
wrters  and  miscellaneous  auxiliary  appamtns, 

THE  LACKAWANNA  STEEL  COMPANY,  of  West  Seneca, 
N.  Y.,  which  recently  decided  to  operate  the  grc.iter  part  of  its 
mills  by  electricity  and  contracted  for  electric  power  with  the 
Ontario  power  transmission  plant  at  Niagara  Falls,  is  now  in- 
stalling the  electrical  machinery  in  its  power  house  at  West 
Seneca.  This  machinery  will  include  seven  1,500-hp  transform- 
ers and  a  number  of  motor-generator  sets,  which  will  transmit 
the  power  and  make  it  available  in  the  mills.  These  electrical  im- 
provements to  the  steel  plant  will  involve  the  expenditure  of 
several  hundred  thousand  dollars,  and  when  completed  wUI  add 
considerably  to  the  operative  efficiency  and  the  producing  capacity 
of  the  works.  All  of  the  electrical  machinery  will  be  furnished 
by  the  Westinghouae  Eiectiic  &  MaDofacturing  Company,  of 
PittAofir. 

NEW  TURBO  PL.WT  FOR  WfL^fI^'GTO^•.— A  company 
has  recently  been  organized  known  as  the  Delmarvia  Construc- 
tion Company  for  building  an  entire  new  power  plant  and  dis- 
tribution system  for  serving  residents  of  Wilmington,  Del,  This 
undertaking,  it  is  understood,  i?.  bcinp  fiaanced  by  Baltimore  in- 
terests. .A  new  plant  is  now  under  constniction  and  is  dcsignctl 
entirely  for  steam  turbrnes.  Two  SOO-kw  Wrstiiighouse-Parsons 
units  will  be  installed  at  the  present  time,  with  enKine  and  motor- 
driven  exciter  units.  The  p. ant  wiil  furnish  power  to  an  .alter- 
nating-current distribution  system  at  a  frequency  of  60  cycles. 

WESTINGHOtlSE  FOUNDRIES.— Application  for  a  char- 
ter has  been  nude  t»  the  Pswuytvaoia  State  authorities  by  the 
Westinghoase  ConsoKdSted  Fomdries  Company,  of  Pittsburg, 
?*.  The  oiijeet  is  in  die  'mions  WestinRhouse  Companies, 
wMdi  now  have  lnundljca  at  Pittsbnrg,  Allegheny  City,  Oeve- 
land  and  Atdea*  M.  Y«  to  have  all  their  caatinga  made  in  one 
factory,  whldh  Is  loeatcd  at  TraHord  Otf,  near  Pituburg.  This 
plan  is  to  annre  greater  econoDy  and  tmifmrsity  in  the  mahinff 
of  ibundry  produetSL 

THE  STROMBERG-CARLSON  TELEPHONE  MANUFAC- 
TURING COMPANY.  Rochester,  X.  Y.,  reports  having  closed 
contracts  for  switchboards  in  the  following  peaces:  Lansford, 
N.  D. ;  Willow  City,  N.  D. :  Beaumont,  Te.x. ;  Page,  N.  Di,} 
Colton,  S.  D. ;  Osawatomie,  Kan.;  Carter,  Wis.;  Chicago,  IH,: 
Galias,  Me.;  Sutton  West,'  Out.,  Can.;  Bedford,  lad.;  Gfimei!, 
Iowa;  Ames,  loua;  Larrabec.  Iowa:  Ludlow,  IH.;  Dleterick, 
111.;  Streator,  111.;  Hoopic,  .\.  D. ;  .\shland.  Mo 

THE  STANDARD  OIL  COMP,\NY  has  ordered  two  "Homs- 
by-Akroyd"  oil  ettgines  of  25  hp  each,  which  will  be  shipped 
to  Chinkiang,  China,  and  used  for  pumping  purposes  These 
engines  arc  supplied  by  the  r)e  La  Ve  rc^ne  Machine  Comp.an>'.  of 
New  York,  which  states  that  the  use  of  oil  engines  has  increased 
cnonnoiisly  in  the  past  few  years,  there  being  now  over  n.ooo 
oil  etvgincs  of  the  "Honisby-Akroyd"  make  aionc  in  operation. 

CATALOGUES  AND  PRICE  LISTS.— The  files  of  the  United 
5>tates  Signal  Office  at  San  Francisco  were  destroyed  during  dm 
recmt  dimttr  fbut,  and  Capt  L.  D.  Wildman  would  he  gtad 
to  receive  cataloguea  and  price  lists  from  numttfaetitren  of  dae> 
trical  goods. 

ALLIS-CHALMERS  INDUCTION  MOTORS  FOR  ALASKA. 
—The  Tenana  Electric  Company,  of  Fairbanks,  Alaska,  has  re- 
cently eondtxied  the  purchase  of  Allis-Chalmers  induction  motors 
as  follows:   One  lo-hp,  one  15-hp,  two  ao-hp. 

CHICAGO  TELfiPIIONE.— The  Chicago  Telephone  Company 
reports  a  gain  of  2,388  telephones  in  city  and  country  for  the 
mooth  of  May.  The  total  now  in  use  is  155,613. 

AUGUSTA.  GA.,  OFFICE  BUILDING— The  Augusta-Aiken 
Railway  &  Electric  Company  will  erect  a  ten-story  office  building 
,  m  Augnita,  Ga.,  at  a  cost  of  lasotooa.  , 
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.  EQUIPMENT  OF  THE  DAN  RIVER  POWER  COMPANY. 
—In  the  cotton  indu^ir)  the  rapidly  increasing  demand  for  elec- 
Ifkal  equipments  is  especially  noticeable,  one  illustration  being 
a  recent  order  from  the  Dan  River  Power  &  Manufacturing  Com- 
puqr,  Duvillc^  Va.,  for  its  new  plant,  placed  with  the  Balti- 
mort  oflioe  of  the  Wcstinghouse  Electric  &  Manufactnriiv  Com- 
pany. The  contract  is  practically  a  duplicate  of  the  present  in- 
stallation, which  has  been  in  operation  about  eighteen  months. 
The  new  plant  when  completed  will  b«  one  of  the  best  eicctrwal 
installations  for  cotton  mill  work  in  the  country.  The  milit  tttt 
designed  by  the  well-kaown  firm  of  Lockwood,  Green  &  Coaipany, 
of  Boston,  and  have  the  latest  type  cotton  mill  machinery  driven 
by  Wcsiinghousc  induction  motors.  The  power  plant  if  on  the 
Dan  River,  about  a  mile  distant  from  tlie  milli,  and  will  contain 
when  completed  three  750-kw  and  three  SOlKkw  alternating  cur- 
rent, revolving  field  generators  of  the  water  wheel  type,  with 
two  las-kw  direct-current  exciters  and  complete  switchboard 
ettMipoient.  The  recent  order  for  new  apparatus  includes  one 
7SO-kw  revolving  field,  6,600  volt,  25  cycl?.  two-phase  water  wheel 
generator;  two  JOO-kw  generators  with  the  s;knie  characteristics; 
switchboard  equipment,  bank  of  three  6oo-kw,  oil  insulated, 
water  cooled  transformers  complete  with  oil  controlling  switdi; 
low-tension  switchboard  :mr'  twenty^four  440  volt,  three-phase 
indnctioa  motors,  which  wiK  he  used  for  operating  the  difiFerent 
machinery  in  the  cotton  nuU».  The  sizes  of  the  motors  arc  as 
fellows :  Fourteen  too-hp,  five  iSO-lqv  two  9»4ipk  two  40-bp  and 
one  75-hp. 

APPARATUS  FOR  JAPANESE  STATION.— The  Toldo 
Bectric  Light  CMNpaBy,  which  has  under  aNHtmetkm  the  Ingest 
water  power  ilitiait  in  Japan,  in  cartymg  onl  iti  otieBtiiw  plans, 
has  placed  large  orders  with  aa  American  mamiisetnKr  for 
■iacellaiMous  deetrical  apparatus,  Tlie  main  power  statkm  oi 
tkia  company  is  located  about  twcniy-five  miles  from  Tokio  on 
the  Tamagaws  River,  and  high^voltage  eisetrical  transmisiMm 
tines  bring  the  power  thcta  generated  to  a  snb-station  just  on 
the  ontskirts  of  the  Japanese  capAaL  With  \he  tstoeption  of  the 
mler  wiieeb  and  gcnei«lQra»  wniell  wxt  of  GaBnan  mmuiwOm, 
aH  the  main  station  appaiatns  wM  ordered  Mme  time  ago  from 
the  Gencial  Electric  Compaay.  of  New  Yotik,  At  the  snb- 
station  die  wltage  is  mfaiced  by  tcansionners  and  distributed 
oadeigfOHnl  to  wika»  smaller  stations  within  the  dty,  and  the 
Toldo  Eledrie  Light  Coupanr  has  just  ordered  sll  the  additiowal 
sppaiatna  for  this  purpose  fimu  die  same  conipany,  Tbb  order 
will  idduda  the  sUpmcnt  of  &hjf4at  ajo  kilowatt  ttansinrmers 
Slid  sevcntjhright  sin^^-pliasB  potentiat  regnlatota,  aa  well  as 
switcbboatds  and  auxiljaiy  apparatus.  As  deetrid^r  is  used 
for  both  lighting  and  power.. the  potential  regulalora  provide  a 
means  for  keeping  the  voltsge  constant  at  the  lamps  so  that  tlieir 
light  will  be  perfft-th-  ?t<*3<1y  -ml  uthfurm. 

EDISON  ON  COR-M.  r  Hk-  X-hi-viM.-  riii-,-,,  pi!(>Ii>bes  an 
interview  with  Thomas  A  F.ihi.iiri,  vAn_,  ^:|v^  th;ii  h-.-  lias  mude 
discoveries  of  cobalt  in  Nurtii  C.irulitiii  that  wiL  revolntionuc 
the  electrical  world.  He  h-ts  been  in  this  State  some  time  pros- 
pecfintt  for  cobalt.  He  says:  "There  ii  a  vein  of  cobalt  rumiinit 
fr'i:ii  a  [mint  just  east  ui  N'.i^hvillc,  Tcnn.,  mto  this  St.itc.  1 
have  t  iiinil  cobalt  in  Lincoln,  Gaston,  Shelby  and  Jackson  Conn- 
tie.-.  I  n-.ade  assays  of  the  mineral  in  many  places  and  I  found 
the  quality  to  be  just  what  1  was  looking  for.  .  The  electric 
vehicles  have  tjceu  uikUt  a  great  handicap  because  of  the  heavy 
storage  bsiMcric*  we  h,i\i-  been  forced  to  put  into  them.  When 
I  1.1:1  ciiui))  .111  aiiti  tih .i:i;e  with  the  v'ltult  n)>;i:ii  the  storage 
Itiiti-iy  \s<  ii.:lii  will  hf  "lu'-half,  and  when  [hu  ;>tii  e  h  reduced 
Sll  .i>  Id  |ih'nc  elettMiTi  within  the  rcich  i;l'  i\er;hii<i>  the  horse 
imII  h<;  .1  thing  of  t)ic  jiisi.    I  have  left  a  force  ot  men. in  four 

iiniii-.  in  this  State  where  I  found  cobalt,  and  they  will  nuke 
a  thoriMi^'h  investigation.  1  may  possibly  return  later  in  the 
Slimmer  M"''t  <  i'  the  .  '  bait  BiMr  known  to  the  would  is  foiuid 
in  France  and  Australia." 

ALUS<;HALUERS  ENGUTE  SALES.-A  few  of  d»  mora 
important  orders  for  reciprocaAig  engines  reported  by  the  AHis* 
Cbakners  Company,  Milwaukee,  for  the  past  week  are  the  fol* 
lowing:  International  Paper  Company,  of  New  York  City;  four 
aa-in.  by  42-in.  Reynolds  Reliance  Corliss  engines;  the  Republic 
Iron  A  Steel  Company,  Thomas,  Ala.,  four  44-in.  by  84-in.  and 
,  84-iii.  by  60-in.  cross-compound,  disconnected  type,  vertical  blow- 
ing engina;  the  Wa^bury  Rolling  Mills,  Inc..  Waterbury, 
Conn.,  one  aa-in.  Iqr  4S-in.  Reynolds  heavy-duty  Corliss  engine; 
Rockdale  Improvement  Company,  Rockdale,  Tex.,  one  t4-tn.  by 
JO-in.  Reynolds  Reliance  Corliss  engine;  Winona  Copper  Com- 
pany. Houghton,  Mich.,  one  16-in.  and  jo-in.  by  36- in.  Reynolds 
hravy-duty*  ctoss-compound  Corliss  engine,  one  ajo-kw  AUis- 
Chalmer s  generator  and  one  tj-kw  exciter.  The  engines  for  llieae 


orders  will  be  built  at  tfaa  West  Alli^  Mitwatdiaii,  ofgine  ainps 
and  the  electrical  apparatm  at  Hk  compaiqr's  dectncsl  wortii 

CinctniLHi. 

THE  K.\MSFY  ENGI.VE  COMPANY,  with  office*  in  the 
l-iiiDitt  BuildinR,  PhiUilelpliia,  has  been  formed  for  the  purpose 
•  if  (XijlDitinK  the  R.imify  cr.ink  mechanism,  which  IS  a  device 
apphc.ihle  uj  all  binglc-acting  er.gincs.  A  number  of  advantages 
are  ciaimed  for  this  device,  and  it  is  stated  that  in  a  series  of 
tests  made  under  the  supervi-^ion  of  the  University  of  Pennsyl- 
vania on  a  vertical  engine  having  a  ^in.  cylinder  and  7-10.  crank, 
a  total  i-fficifucy  of  no  less  than  25.9  per  cent  was  obt,iined  I  l.e 
officers  of  the  eoirp4i!>y  are:  President,  Robert  H  K.imsey,  who 
IS  the  inventor  of  thr  RiUisey  crank  mechanism;  vice-president 
and  general  niaiiaser.  KusNell  H.  Ranifey;  secretary  and  treas- 
urer, R.  Huward  I-.i^cnhrcy  Mr.  Kus-Sfll  H.  Rani.sfy  and  Mr. 
F.iseiihrey  were  formerly  connected  with  the  Harrison  .S.ifety 
Boiler  Work'i,  of  I'J.iliidelphia  It  is  understood  that  the  new 
company  will  not  manufacture  engines,  but  that  it  will  issue 
license  righu  to  engine  mannfictnrers. 

RUBBER.— The  world's  supply  of  rubber  is  now  only  a  litde 
less  than  60000  Ions  anniially.  The  United  States  tahas  about 

one-half  of  the  total  output  Ten  years  ago  this  eoantiy,  says 
the  New  York  Sun,  imported  about  37,0001000  poondi,  valoed  at 
$16,600,000;  last  year  tffioajooo  pounds,  valued  at  $49,9oo;ooa 
Pen  years  ago  fobber  wat  worih  about  45  cents  a  pound ;  to-day 
it  brings  about  75  cents  a  pound.  South  America  and  Africa 
•ire  the  principal  sources  of  supply  although  an  appreciable  qoan- 
tity  is  obtained  from  other  lands.  Within  recent  years  a  new 
and  ever-increasing  use  for  it  has  appeared  in  the  demand  for 
rubber  tires  for  vehicles,  notably  automobiles.  As  yet  cultivated 
rubber  is  a  comparatively  Small  factor  in  the  total  supply,  and 
it  is  probable  that  for  many  years  the  world  must  depend  mainiy 
upon  the  crude  methods  of  the  natives  of  the  rubber  districts. 
Railway  extension  in  .Africa  and  South  America  will  open  new 
regions  to  the  industry,  but  it  is  donfatful  if  even  then  supply 
will-  keep  pace  with  the  r>eed. 

THE  WAGNER  ELECTRIC  MEG  COMP.WY.  of  St. 
Louis,  dC'^ni-'-  10  :idvi-.e  the  trade  that  the  Denver  territor)- 
will  be  handled  and  ctintroUed  by  Ilvtidric  &  Iktltboff  Manufac- 
turing and  Supply  Company,  located  at  No.  1621  Seventeenth 
Street,  Denver.  Hendric  &  Bolthof!  Manufacturing  and  Supply 
Company  hss  been  well  and  favorably  known  to  the  tram  a 
great  namr  years,  having  built  up  a  targe  business  in  its  par- 
ticubr  fields.  Tba  Warner  Company  feels  paiticMlnriy  grati- 
fied at  faaviiv  made  this  oooneedon  in  flie  Denver  mntoiy, 
and  assures  its  customers  that  all  inquiries  wilt  tie  handled  m 
the  best  possible  maiiiicr.  The  Hendrie  &  Boltboff  Company 
hni  given  a  great  deal  of  attention  to  posting  its  salesmen  and 
traveling  men  on  the  characteristics  and  operation  of  the  Wa^ 
ncr  product,  and  the  forethought  of  the  oflicers  of  the  com^ 
p.'iiiy  in  giving  individual  attention  to  the  salesmen  will  be  ap- 
preciated by  the  trade  in  the  Denver  territory. 

THE  ELECTRIC  O^BLE  COUPANIT.  of  Bridgeport,  Conn  . 
itas  jiist  installed  an  undergnmod  condidt  ^yflem  ftair  the  .Ameri- 
can Railways  Company  at  Attoona,  Pa.  This  conduit  system 
-was  laid  hi  wooden  trendies  in  wbkli  the  wires  were  embedded 
in  Voltaic,  the  new  insnhting  compound  used  by  fbe  raitwny 
companies  throughout  the  cotmtry.  The  American  Railways 
Company  tins  foniid  tiiis  system  so  eSeelive  that  it  has  recmwy 
placed  large  orders  ytUk  the  Dectoic  CMk  Cbmpany  iar  (nither 
work. 

ORDERS  FOR  1.!  NERATORS.~Thc  following  orders  of 
recent  dal<'  .ite  n  p'ittod:  City  nf  Cn^cy,  Ca':fy,  !!!  ,  one  iis-fcw 
.Mlis-Cha'nier-  t\[;e  tfeneritor,  one  jj-kw  type  A.H.  gcn- 

rrator,  and  one  9-kw  type  B  exciter ;  i;:c  Crown  Cork  &  Seal 
Company,  Baltimore,  Md.,  one  200  Vw  tvpe  I  generator;  Chan- 
dler &  Taylor  Ca,  for  Tuest  &  Bauroan-Huat  Co,  of  Cleveland> 
Ohie^  one  ys-kw  type  I  generator. 


Financial  Inietti^ence. 


THE  WEEK  IN  WAU-  STREET— The  strength  of  the 
speculative  market  was  irregular.  Prices  improved  on  easier 
money  and  there  was  greater  activity,  though  trading  was  pm 
fessional  in  character.  The  granger  stocks  were  strong,  in  pite 
of  unfavorable  crop  reports,  and  attention  was  paid  to  pro>- 
[wctive  good  annual  reports  by  various  r.iiJni.id';  and  industriaJ 
ci->rapanie<.  .Among  the  specialties  Co:isi  In-  ii<  il  ( ;,fs  was  strong, 
advancing  sharply  on  the  announcement  that  the  United  States 
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Gswt  hu  coBtiuued  ikt  fa^inetiM  i^idbut  tfi*  mtucmtut  of 
tbe  ao<cat  gu  Inr  is  Mw  Yoik  Oi^.  A  (ood  deal  of  intorait 
•tliclwd  to  tbB  dcdmtion  of  the  ioiliil  quauOr  dividcod  of 
xii  per  cent,  kdaw  tiw  fall  rate  of  $  per  cat  per  annum,  on  the 
prafamd  alock  of  the  btettoroagMiletrapolslaa  Gooipaiir.  At 
fh«.aaiiiie  tiiae  »  vxuteAr  dividend  of  per  cent  on  tbe  atack 
ol  tbe  IntoiliOfOmh  Raidd  Traaait  CoawiBiiy  waa  aniwiniritd, 
bebs  an  iaeraae  of  OBe^naiter  per  cent  over  the  last  dividcad, 
while  it  «u  ataled  that  ttia  nie  waa  adopted  in  order  to  pro- 
vide fol^  for  tbe  per  cent  amnial  iatereat  upon  the  bonds  of 
tlie  Interboronifa-Metropolitaii,  whkh  i»er«  iasncd  to  aci|uire  tiie 
Interborough  Rapid  Transit  stock  at  m>  far  tha  latter.  Tbe 
regular  i)i  per  cent  attarterly  dividend  was  also  dedared  upon 
Metrapoliian  Street  RaQunqr  shatca,  this  applyfnv'  to  both  tiie 
stock  wbieh  had  not  been  embanfed  for  Inlerborongh-Metro- 
peiitan  sccnrities  and  to  the  najotity  which  was  acqolrad  bjr  tbe . 
latter  eompaagr  mder  the  recent  mener  deal.  Among  the  indnt- 
-trials  there  were  no  fcatnrca  of  spadal  faoportance  aoalrt  ;&ofn 
the  renewed  strength  of  the  United  States  Steel  st9i^|,j;'f^hi43i 
was  cheeked,  howwer,  Igr  mwwriitnlic  rct>ori-.  ul  a,uHiiitf  odF  in 
orders,  while  there  was  more  or  leu  nianipuiution  of  a  bullisb 
character  in  American  Smelting  and  Amalgamated  Copper.  Allis- 
Chalmers,  common,  lost  }i  point  net,  as  did  also  the  preferred 
sced^  the  dosiaf  qnotatioos  being  aa^  and  5^,  respectively. 
General  Electrte  and  Weatingfaottse  both  closed  with  net  gains, 
thr  f  irmrr  at  17a,  an  advance  of  a)i,  and  the  latter  at  159,  a 
Kam  01  I  [HJint.  American  Locomotive  com  in  on  made  a  net  gain 
of  M  point  and  preferred  a  points,  the  closing  quotations  being 
70H  and  respectively.  Metropolitan  Street  Railway  closed 
at  113,  a  gain  of  2  points,  hut  both  issues  of  Interborough-Met- 
ropolitan  were  down,  f4  point  for  common  (closing  price  50^) 
and  H  for  preferred,  the  closing  quotation  of  the  latter  being 
84^  BrooUyn  Rapid  Transit  closed  at  84,  a  net  advance  of  i 
point  Western  Union's  last  quotation  was  pzfj,  which  is  a  net 
gain  of  point  On  the  curb  Mackay  common  and  preferred 
each  made  a  net  gain  of  li^  points,  tbe  closing  quotations  being 
7 $'4  and  75^,  respectively.  Following  are  the  closing  quota- 
tiona  of  Jime  n: 

SEW  YORK 
Jan*  f   Jane  I.' 

llll^ClMllDm  Co   mi    SIK  0»nt^r«l  Kl-ctrtc 

Alll»  'ihmlmeni  Co.  vM   » 

AmrrlcoJi  Hint.  Tel   SI 

AmtTl.^^n  Ij<M3omatlTfr   ?o 

Ampncfcu  I.O*-'omMlT»  pfd. .  lUH 

iiueri^'ni  T^l.  t  Csbic   » 

A-mnncin  Tvl    \  T«l   I*» 

BroukLyn  U^pld  TniMll   U 

■Inctrtc  Boat   IS 


Hudson  HlverTe)  

iQterboroaithBap.  Trftn... 

V-M  UMkarCo*   7SM  n 

US    MackayOo*  pfd   74M  ?«N 

M    Uweonl  Tel  

iw   M«*co|KiUtui  St  Sr  IIS  us 

»«»t  H.  T.  *  N.  J.  T«l  

M    WlKtm  trnlon  T«l   tSN  HOi 

m     m     W«*ttBc]u>iue  eon   lis  US 

11    II  WMUiwk<Mw»i«rd  

IS  IS 

BOftTOII 

laae      Jam' U  June i  June  12 

AitfurlcMi  Tol   *  Tol-   my    IS'S  M»»i,  Bl«e.  R7.  pfd    TVH  'JT« 

CQmbarl&iid  Telfr|>hOB«   HH     Urxlran  Tuliipboiie    .....      3V  I 

Xdlaoa  Klac  lUui   t»    New  Enaland  TelaaiMiB*  

-~   '-  imt  wm  WMi«raT»|.#M..>»...  ...  ... 

lOH    StH  Wailera  tH.  #  fil.  BH.   •■• 


Bectrlc  Boat  vti  , 


ce.  Oo.  of  ABMCfM., 


PHICJL.DKLPBIA 
Jto^  S  iw*  U 


Jmt  t  i%a»  It 


na*  t  tma*  Ifl 
....  ss  s» 

....  Ill  us 


nee.  Stons*  Batteir  PM,  •• 

CBICAOO 
JxiBK  i  Jnn«  13 

Chio>eri  ntr  Ky   MO     ITMi  National  Cutoo  

OhJ'»Ku   R.)tB«n    IW    National  Quboo  plA.. 

Util.  E,ri  Hni.nky   t4M  CnloB TraoUon  ,  

Chlcasu  Tel.  Co   UOlOB  TlBCtlOD  p(d  

MalniMiUlaii  KiCT.  com    IS  ISM 

•  Aaked 

DIVIDENDS  — The  directors- of  J.  G.  White  &  Co.  have  de- 
clared a  qu.irterly  dividend  of  l\i  per  cent  on  the  preferred  Stock, 
pay^e  July  2.  The  directors  of  the  General  Electric  Company 
have  declared  the  regular  quarterly  dividend  of  2  per  cent  on  the 
stock,  payable  July  16.  The  directors  of  the  Interborough  Rapid 
Transit  Comp-iny  have  de^ared  a  dividend  of  2ii  per  cent  on 
the  stock.  It  is  pay.ible  to  voting  trust  certificates  of  record 
June  20,  on  July  2.  The  directors  of  the  Boston  Suburban  Elec- 
tric Companies  have  declared  the  regular  semi-annual  dividend 
of  7S  cents  per  share  on  the  preferred  stock,  payable  July  15. 
The  directors  of  the  Havana  Electric  Railway  Company  have  de- 
dared  a  quarterly  dividend  of  i  per  cent  on  the  preferred  stock, 
payable  July  9.  -  Directors  of  the  United  Traction  &  Electric 
Company,  of  NeWfJeraay,  hav«  declared  the  regular  quarterly  div- 
idend of  lH  per  cent,  payable  July  3  The  Massachusetts  Light- 
ing Conpfny's  direetors  have  declared  a  rcguLir  quarterly  divi- 
dend of  ifi  per  cent,  payable  July  16.  The  Cincinnati  Gas  & 
Blcctrie  Cinapany  has  declared  a  quarterly  dividend  of  per 
cent,  payable  Juhr.a.  The. regular  dividend  of  z'/i  per  cent  for 
the  qwtier  has  hcca  declared  on  the  stock  of  the  Gncinnati 
Street  Railwajr  Coaqiaiqr,  payable  July  2.  Direetora  of  the 
lladtagr  Companica  have  dcdaied  a  qoarteify  dividciid  of  i  per 


OB  the  $41,3180^000  ootaliBding  comoMa  stock  and  have  hh 

 ced  an  intcntioa  to  pot  the  stock  00  a  permaaent  4  per  ceot 

hasia.  Dividends  at  the  rate  of  a  per  cent  a  year  have  boen  paid 
tfnee  January,  1905. 

COMSOUDATIOM  IN  BALTIMORK-A  meeting  of  tbe 
atockfaolders  of  the  Cossolidated  Gas,  Electric  Light  h  Power 
CSaoapeay  has  heea  called  far  June  »  to  eonaidcr  and  Mas  on  a 
pfaui  of  consoiidBtiOB  of  the  company  with  tha  Couolidatad  Gu 
GMnpany.  The  CoBSoli^ted  Goa,  Bteetric  U^t  ft  Power  Con- 
paqy  owns  ell  e«apt  about  43^000  Sbarea  of  the  total  of  more  tlm 
107,700  ahares.  At  dtt  last  session  of  the  Legisiatere  a  biU  was 
paaaed  wh^  peradta  one  lighting  oompaqy  to  leaae  anotl»r  in 
the  aane  tow»  and  eondact  the  bnaineas  as  of  one  company,  pro- 
vided the  holders  of  a  majority  of  the  atodt  agree  Tbe  Mil  alao 
gives  Ut^iting  oemponias  tfie  right  to  manufacture  and  sell  gaa  in 
a»f  territories  in  whidi  tfa^  operate.  Tbe  Consolidated  Ga^ 
El^rii;  Light  and  Power  Company  .was  fbnned  by  the  coosoli- 
•  datioB  of  the  United  Electric  Light  ft  Power  Company,  tbe  Bal- 
.  tfaaote  and  the  Wenstrom  Electric  coaqnaies  last  year.  At  flw 
time  the.  company  aotuired  a  majority  of  tlie  stodc  of  the  Oan- 
solidated  Gas  Canpany,  and  since  the  adieoraneat  of  die  Legis- 
lature the  mntofity  ateeldtolders  of  die  latter  have  eacpected  it 
to  announce  some  phM  far  the  eoaaolidation.  Anticipating  this 
two  committBes  were  iwmad  teveol  weeks  ago  to  secure  deposits 
of  stock  and  guard  the  inteieits  of  the  n^iority  stockholders. 
Mr.  N.  Winslow  Williams  is  chairman  of  one  and  the  Safe  De- 
posit &  Trust  Company      interested  in  the  other. 

THE  .X.MERICAN  DE  l-ORKST  WIRELESS  TELEGRAPH 
COMPANY  announres  that  the  parent  company  has  sold  its  en- 
tire Pacific  Coast  plant  and  rights  to  a  subsidiary  company  l<nown 
as  the  Oriental  &  Occidental  De  Forest  Wireless  Telegraph  Com- 
pany, for  $1,000,000.  The  transfer  includes  all  rights  on  the 
Pacific  Coast  and  in  Nevada,  extending  .is  far  north  as  Alaska, 
and  taking  in  the  Pacific  Ocean,  Hawaii,  Guam,  China  and  Japan, 
together  with  the  right  to  manufacture  on  the  Pacific  Coast  all 
instruments  needed  in  the  establishment  of  stations.  Headquar- 
ters will  be  in  San  Francisco.  Orders  are  said  to  have  been 
issued  for  the  establishment  of  new  stations  at  Sacramento, 
Eureka,  SanU  Barbara,  Stockton  and  Fresno,  and  it  is  the  in- 
tention of  tbe  company  to  extend  its  chain  of  ttatUMu  as  far  north 
as  Alaska  as  soon  as  the  work  can  he  dtfne  and  tiie  instrmnentt 
turned  out 

U.  S.  TELEPHONE.— One  of  the  results  of  tbe  recent  sale 
of  the  G<mtrol  of  the  U.  S.  Telephone  Company  to  the  Brailey 

syndicate',  of  Toledo,  is  a  proposition  to  increase  the  issue  of 

commi  ii  iiLck  from  $3,000,000  to  $4,000,000,  and  the  preferred 
stock  from  $500,000  to  $i.ooo.ooo,  The  proceeds  of  the  sale  of 
these  securities  -.vill  be  ustil  in  tlic  extension  of  fhe  company's 
service,  winch  liavr  Inii^  been  under  contemplation.  It  is  not 
the  intention  to  extrmJ  into  now  ternti~iry,  h\it  iti  Improving  the 
territor>-  already  occupied  and  in  making  better  connections  with 
oth^r  long-distance  companies.  Mr.  James  F.  Brailey,  Jr.,  has 
been  elected  president  of  the  V.  S.  Telephone  Company,  and 
with  A.  H.  Bauer,  of  .St.  Louis,  and  M.  C.  Har\'ey,  of  Cleveland, 
he  will  act  as  syndicate  manager  and  give  his  tinK  to  the  newly 


NEW  ENGLAND  TELEPHONE -The  direetora  of  the  New 
England  Telephone  ft  Telegraph  Company  have  decided  to  in- 
crease the  outstanding  capital  stock  of  the  company  by  the  issue 
of  $3,065,500  of  new  stock  to  the  stockholders  at  par.  Each  slod^ 
bolder  of  record  on  June  ao  will  Inive  the  right  to  subscribe  for 
the  new  stock  in  the  proportion  of  one  share  for  each  seven 
shares  held  by  him  on  that  date.  The  right  to  subscribe  wU 
expire  on  July  18,  igod  The  new  stock  is  issued  for  the  purpose 
of  providing  funds  for  extensions  of  the  property  and  for  tbe 
payment  of  the  fourth  series  of  bonds,  which  is  due  in  1907. 

PHILADELPHIA  OOttPANY  STOCIC-^Aeeordhic  to  a 
Pittsburg  dispatch,  the  PUtad^BiUa  Coaipany  will  iasoe  an  1 
tfonal  $6,000,000  of  eoaamon  alodL  The  prooeeda  are  to  he  1 
in  paying  for  tbe  stodc  ot  the  Beaver  Valley  Traction  Company 
and  the  Washington  ft  Canonaburg  Railway  Company,  hofli  of 
which  were  purchased  last  year,  and  for  die  poipose  <rf  making 
improvemenu  and  extensions.  The  direelorB  have  called  a  spe> 
cial  meeting  of  the  stockholders  to  be  held  Aognst  M,  when 
action  on  the  proposition  will  be  taken. 

DETROIT  HOME  TELEPHONF.  COMPANY— A  dispatch 
from  Philadelphia  states  that  a  syiifiirate  deal  taking  over  a  $3,- 
000,000  bond  issue  of  the  Home  Telefihouo  Company,  of  Detroit, 
has  been  closed  by  tbe  Commonwealth  Trust  Company,  of  St. 
Lonia.  Tbe  bonds  will  be  listed  on  die  St  Louis  Slodc  Exchangs, 
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ALA^Tkt  BcMMT  lUHnr.  U«hl  •  FMcr 
w  faWlHIilK  Mi»  MtUlWy  I*  Us  dcdifc 

SUA,  ALA^Tke  Pet  Vim  Powtr 
liwu  tfc*  CrMtaO'WkMler  Caovnir,  of  Aavcni  W.  J..  ■  s>-inr, 
Mil  bih  typa  iltoreator  lo  b«  drlnn  by  water  pMwr, 
MOBILE,  ALA.— Tbe  Electric  Li«httng  CompMiy,  af  MabiU,  has  been 

af  $.1,000, coo.  Thr  ofhccij  arc:  t  \  [..  Grocibcci:,  jircii:!cnt;  S.  C 
ShaflncT.  VLCc-pnrmJfnt ;  N.  V.  Z>xii,  trcaiurer;  S.  S.  Kubirj.  fC-cHry. 
The  coDicuny  it  i:lr!.iif;cd  with  H.  M.  Bylkaby  S  Company,  alii.h  rc 
ccnliy   acquired   Ibe   iDlercata   oi    the   Electric    lighting   Company.  o( 

li«M>i.  miwnjr  jto^owi  to  do  •  ctatnt  tlMirle  liilttiav  baitacw 
wrf  Ibc  Miiatelaf*  and  ni*  af  nwiWng  vH*ntM,  cM; 

raosmx,  AUZ/-'n«  <«««        fnMMw      wwiwu  «f 

Gw  ft  Ctaeirie  ClMvnv. 

■EUYVnXI,  ARK^Tkt  Tmm  CkiMdl  kM  (rMMd  lo  lb«  Klii«>- 
SivtM  Elcdrh  VMcr  Cvmnmf  s  »|mi  iJurik  Ugbt  frwAtK. 

lAXB  VHUkiQI,  AKKr-EMlMcr  Bdl  k  HrvotaB  tbc  Mmb 


BOONEVILtE,  ARK.— A.  Robbccke,  o(  the  Robbeckc  Liib?  rotr 
pany.  wrilea  that  bids  will  br  received  until  Juti«  15  for  tbe  .or.Mr.ic 
gjon  4>f  an  electric  light  plant,  to  co«t  about  I5.000  or  |6,ooo.  J.  W. 
Ivey  !>  engineer. 

JONESDORO.  ARK.— The  Automa'ie  Trffp!ion<<  Cemranr  ha<  file! 
an  amend»ent  lo  its  artklci  o(  in.r-i  1  olhIcti  ihi«;ns  .m  incrcai;  in 
the  capital  atock  from  S^f.^-r^n  t.>  $100,000.  The  <u>nspaziy  pri-p^t^*  to 
put  ii:  automatic   tcii-.ihonci   \v.  jt:iiesbOTO. 

LONOKK.  AKK.  -Dfiiiuford  &  Daniela.  owneri  of  the  electric  light- 
ing and  water  plant,  have  placed  an  order  with  C  E  RMcabtooai  Ifa* 
cbiaaty  k  Company,  of  LiltU  Rsck,  for  a  loo-hp  AUat  Coribs 

w  toamac  itit  atnrict  a<  tfea 


BUtHOKE,  CAI>— Plana  aie  Mag  auda  fcr  m  abclrfe  lUhttng 
flau  and  a  tdapliaB*  cyMaa.  wbkk  «ill  «aat  aboot  l«i.aati.  S.  J. 
DiM%  af  Badliadfc  \»  ioicratad. 

PASADIHA.  CAI — Kdi  will  tc  Madrid  by  Hanan  Dyer,  City 
Clerk,  uBiU  July  j  la*  tba  ftnclbiaa  ol  laaanaaa  ■mkiiwl  linpiwa- 
ment  bonda  of  whUb  $iai.aBa  la  !•  be  Old  ftr  the  aaailiucllaa  of  mx 
electric  ligbl  plant 

VALLEJO,  CAI  Tbe  Vallejo  Elrctric   I..i!ht  4    I'o-n   ro.„p-^ry  it 

making  impreveiaenta  to  i^s  «rfrt  hshiuiK  ^ystrm  An  ojder  bai  been 
placed  with  the  General  K)t:.-I'ic  Canip-nv  iur  t«o  cenaunt-cutreot 
Iranaforrocra  of  7S-Hght  t-jp^ariry  rich,  makiHg  a  tc-t*l  of  150  tamps 
lor  the  tyatem.    The  coit  will  be  ab-jMt  )S,oao. 

LOS  ANGELES.  CAL,— The  Home  lelcphoDe  coispaaiea  of  San  Pedro, 
Long  Beach.  Bwm  Am.  Saa  BvMfdiiMk  Vanma.  Uplaod.  HlgblMd, 
OaUfio,  FuUerMB,  CMlOB  and  Oartraa  batia  bcaa  eonaolHaled  and  tthn 
•f9  bf  a  afsdicole  of  Loa  Angelea  men,  beaded  by  Col.  J.  M.  C.  Marble. 
f««ild«lt  Of  fbc  National  Bank  of  California.  A  aloek  company  cipi- 
taliied  at  tio,ooo,ooo  will  be  organited  and  incoiyaralad  with  beadviat> 
tera  in  Lot  Angcle*.  A  bond  iaane  haa  been  cfMiad  bjf  tba  frOMMfk 
The  tyflean  will  be  extended  and  improved 

GREELEY.  COL.— H,  E  CInutlili:  hn  prej^n-.td  a  vr'Jl'waillon  to 
the  Cm.incil   from  D.  A    C.in;>l:l  t»  liiiW  a  tirrri  railway  «y«em  for 

Iht    rity    to   CD»t  t3oo.oi>n, 

COLORAno   .SPRINGS,   COU— Theoph.    Harnton    and    F.    E.  Dow 
are  ir-tere«tc4  m  the  rottatroclion  of  a  power  plant  at  Green  Meaittain 
Fait*.     '  o«-    faa'    Df'  Tret    been    estimate^.      Sawyer    k  GaiMmu 
Colorado   .SiirinKs.   aie   the  engineen. 

.COLORADO  SPRINGS,  COl  The  Colorado  Light  A  FoMr 

ptaif  «iU  (andifc  alaetrielir  <or  apaiatiiv  tbo  Cbm«  Chr  * 
Gmio  UtcngbM  tallMgr  CMpMf'a  Koa  artpadiat  la  tba  M*  ol  tbe 
Kofid  C««a.    Tba  Uaa  Ii  cuveeted  la  ba  la  apiNiioB  br  JalF  •- 

SA8T  KAMPTON,  CONN.— Tbe  thoda  Miad  Caalnct  tmt.  Com- 
pany,      PlroeldiBae.  R.  I.,  ha«  the  entire  contract  fM  the 
aad  aqaipncal.  tadodiag  ilnet.  etc.,  for  .Salmon  RKf«  Power 
»t    Eaif   Hampton.     Tlie  probable  co»t   is  $500,000. 

NEW  BRITAIN.  tONN'.— The  city  haj  entered  into  a  contraet  with 
the  Connecticut  Railway  A  Lightine  Company  to  light  the  itreeta  of 
tbe  city  for  a  term  of  three  yearn  from  April  1,  190*.  While  th^ 
price  per  arc  lamp  is  the  same  ■«  before,  the  service  is  for  every  night 
aii-l  all  niitht,  it.itfa.1  of  moonlight  sclieddle  i»  qnder  the  old  contract. 

W11,MI.N<;T'iS.    OKI,— The  VVilming«o«i   Ught,   Power  k  T«lepbi)ae 

Company  luis  placed  an  order  tor  an  addiiiaa«|  j.ao»>b*  WaHaghaoai 
tiuibo  gciieiuor.    T1ita  will  danUa  tba  oriiiBal  aafadly  af  tba 
f»  acw  pliai.    Tbe  amnpaay  cvpeeM  ta  be  abU  to  famlA 

». 


\V.\.SHI.\i;TON.    U     C-     !t:,1»    v>,ll    i)C    rcc.ur.i   until   June  r  ile 

Bureau  of  Sapplica  aa*i  Accouou,  Navy  Department,  Whabington,  U.  C, 
to  furnldi  tt  the  navy  yardi,  etc.,  I'ortasiojib.  N.  H., 
Newport,  R.  I.,  New  York,  N.  Y„  Lci^iic  Island.  Pn^ 
Md*  WiiUagMi,  D.  C,  aad  Nartolk,  Va„  a  temtHy  af  wmm  tuf 
pHio  ii  toUawi:  Bcbcduk  fpf— Elaeirie  cable.  SdHduk  |><  GnwiHif 
set.  etc.  Schednle  S9y— Electrical  aapplies,  iron  fencing,  cypreta,  etc. 
Schedule  spS, — Motor,  blowers,  etc.  Schedule  S9»— R'ackimith's  forges, 
hydraulic  jacks,  electrical  mpflki,  etc  AppUcalioaa  for  prepoaU  ibeeld 
designate  the  schedule  dtobjad  by  aMBbcT.  H,  T.  B,  &frll.  rajaiill 
Ceueral,  U.  S.  N. 

WASHINGTON.  D.  C— Kd(  will  be  received  until  June  19  by  the 
Blueaa  tt  Supplies  aad  Aaeaaata.  Navy  Department,  Washington,  for  . 
furnishing  at  the  Navy  Yarda,  at  Portsmouth,  N.  H„  Doaton,  Mam.. 
Newport.  R.  L,  New  York,  N.  Y.,  League  Island,  Pa..  Annapolis. 
Md.,  Washington,  D.  C,  and  Norfolk,  Vj  ,  a  (nuniity  of  »ap- 
plica  aa  follows:  Schedule  an,-  Renrwin;;  mean  Irtccnt  lamtii.  ^tc. 
Schedule  -tS^ — Clipper  rivets,  wire  n^pr,  ni:kel-stccl,  ii'-icot  cot>rs  t ,  Ai&eet 
{iifilirr,  etc  S<lird  ite  591  — Eletlricil  «iirplics.  cttpper.  flim  ar.d  gal- 
vanixed  sheet  iron,  etc.  Schedule  59a — StecJ  enamelctl  conduits,  steel 
bidrMla  Jadu,  tlrat  fonMb  twin  dr9l»  aad  ibnt 
wcr,  bar  ban,  >*nl  bom,  etc^ 
ATLANTA,  GA^Tbi  Giofih  Ulwar  aad  lMw4tb.  Coapaay  bai  Idr 
cnaiad  Ho  «*«itd  ilodt  UeMM  to  |i4)ii,aai. 

TAiaOTTOH,  CA,^11.  S.  Kbabtangb,  el^  ttoik,  writoi  Ihil  aa  ila» 
daa  trill  ba  bdd  an  Joaa  ad  to  veto  aa  limlnf  tiakoae  boadi  fir  tbe 
eeaitroetlia  •(  ia  cketria  Iflbt  plMt.    |.  M.  McCtary,  ad  AtfaaMh 

MIGVSTA,  CA.— The  Twin  City  Power  Company  ia  having  dct^ 
plans  «ad  apccificationa  prepared  for  power  development  on  Savannah 
River,  as  mile*  sluivr  .\.i8iiita  \  mawnry  dam  will  be  plnrt-J  acreiss 
the  river  ai.i;  the  p-owcr  trj-nMjiiltcd  eltctrtcally  lo  Augu^lJ.  J'  is 
estimated  tb<t  10.000  hp  can  be  delivered  in  AtigMta.  It  is  probable 
that  bids  will  be  aibed  far  ia  Jaly.    Kiibet  Wbtgdatd.  af  A«gnM« 

is  engineer. 

LEWISTON.  IDABO.— P.  M.  0|ie  rtparU  that  a  site  bat  been  selected 
OB  the  Sahoon  River  near  tbe  aaaA  o(  Crooked  River,  for  baiMiag 
A  |Kn«r  plaat  f«r  i^plytaw  Ibo  arioioK  dbitiMi  aad  a*anilBc  adlli 
la  Ibo  Oc^raadc,  Eft  Chr.  Uxfa  aad  Babb  Hh*  aggltoaa.  Tbo 

LEWISTON.  IDAnCk.— Tba  LawiMoa-OarbileB  Cbapaay  wfll  iSM 

begin  improvements  to  its  steam  power  plant  at  Ctarkstoa.  Wash  .  and 
will  also  increase  its  electric  power  capacity  from  i.soo  bp  <o  j  ooo 
hp-  Tb-*  5(>i?hp  plant  at  h%M\ft  wil*  he  fe-place^l  by  a  plant  ot  a,ioo 
hp.  The  present  eq.upment  of  tbe  .\»jtin  p^ar.t  will  be  moved  to 
F«iiiei  uy  Gulcb,  near  CItrkston,  where  soo  hp  will  be  dereUipcd. 
All  of  the  equipment  kio  bflia  oidifod.  The-  eaa^aar  ia  aow  ai^ 
plying  elKtricity  for  Ifaaeaw  aail  Ctatiig.  a 

ORBOOM,  ILUwA  Balinei*  Men's  Associatioa  boi  bita  fOTBOd  to 
co  opacaM  irilh  Iba  Baabilla  people  for  the  purpoac  of  canytai  0«t  tbe 

MAMN  CRY,  lUL-D.  L  WaMiaa,  dlr  chrbv  irrlici  ibat  bida  wBI 
be  loiclaed  anlil  lane  t»  far  ibc  aeaiinmlMt  at  aa  4 
at  •  foabibia  aagt  oi  Itoniaa.  E:  E.  Siplar,  of  Saibtoeb,  to 

RICttHONO,  ]llDi,-Mda  wVI  be  taarfvMt  by  tbe  Oir  atik  for  te- 
prevfaig  aad  aattadlaf  iba  aniaidpal  atafOfc  U|M  ylant. 

NOBLESVILLE,  INC.— Tbe  ladiaaa  tta  »lite  aiin  .at  AiUnta.  hai 
been  sold  to  a  company  of  IndiUM|ieli*  aad  Atlanta  altbtna  for  fte.ooo. 

SHELBYVILLIb  aM«c«aat  la  oa  feat  to  af«aaiaa  aaoiber 

teicrbone  c«i^paay  la  Oli  dty  tor  the  tmnmt  of  ogiaiiocllat  «  at« 


1.NLi1.\N.\1'(JLI5-,  1  N'[).  — Iniileid  of  pu'cbaiing  outright,  as  ftrit  in- 
m  niiL^il.  the  rrntral  Unkm  Telephunc  Company  hat  leased  tbe  Meridiao 
.Sirrrt  Church  property  for  a  period  of  ninety-nine  years.  The  coaapaay 
agrees  to  pay  the  owncn  \(>Tt,ioo  tor  the  tisc  of  the  tile,  oa  which  tbcy 

triV  anot  «  eM*«tonr  <d«flMa*  eaiteafi  lad  oiiae  bofldtof.  Pta  toe 
irto  iltota  yaiia  lia  aowar.  wU  pay  *«.•«•  a  year  aad  •y,aM  0 
year  fer  the  tiiailalBB  eWMyfew  yeera. 

MUSKOGEE.  L  Tw— tlWb  GalMt,  aacntorr  at  tbe  CoaHBCi^  CMH 
writes  that  the  Spfbif  M»cr  Vtmu  Caa^iay,  of  wbitfc  Prad  Inea^  at 
jopiin.  Mo.,  ia  pmldiBt  la  toiiriited  ia  the  aaaMmcdia  of  a  dai  ea 

Grand  River  for  power  purposes. 

CL.\REMORE,  IND.  TER.---\.  Ross  Moore,  city  recorder,  write*  iliat 
bi<t«  will  b<r  rewired  about  July  1  f  r  th''  ,-,  n»tr>i<rtiom  of  water  works 
»nj  nn  eleriiir  imlit  plant.  The  otoSaHr  cu»-.  v»ii:  V  %4Pj»tt  OT  (lauiaai 
W.  P.  Bullock,  of  Kansas  City,  Mo.,  U  tlic  engineer. 

BEDFOSD,  1.^.-  J-  J.  Clark  has  made  ofp.iration  tn  the  City  Coan- 
eil  tor  «  {raacUn  to  opetatc  an  electric  ligbtiug  1  bnt  in  thi-i  city. 

PES  MOItnS^  IA.— The  Dr*  Moines  Cily  RallK^y  <  omp^i  y  lua  eon. 
pteied  pim  far  tte  ODiutntciioa  ef  an  interurban  line  from  the  Fair 
Grounda  to  Kaniirfttrfll*.  a  dtstaoce  «f  six  and  a  half  nrilc*. 
OVrUMWA,  lA^Tbe  Otttaatm  SaiNir  A  U«ht  Caaipeny  hif 

•I  in  aew  pf«rcr  bana*  to 
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iiir    iiii..,r...a    MiM        CoaMniMlaB   Canpuqr.  The  flant  cwvlrie 

will  litjWUt  t  j.t^VI/. 

CEDAR  FALLS,  lA. — Tbt  Corn  BtU  Telephone  Cooiixn;  is  planniiif 
tn  fVTirnd  fr^^.  Jij.ooa  ro  $«J,00a  iD  iia|lfO*«flWBtt  lo  ils  ijrMcn  ia  this 
t'.ry.  ^tiJ  :ia-   AtknJ  tli^  City  CmBcU  f(r  'PCfBiNlM  tO  ftiM  lU  IIBM  in 

IOWA    FALLS.    IA.— The    Fncntii    Ikal.    Light    i    Witer    (  .in,)>.i.iy 
coolcmfilaLei  a  nutsber  o(  imptovrmcnO  10  iu  plants  in  Uus  atj  and 
ia  AMtn.   J.  B.  DoMihcfiTi      t>c»  MoImi,  kM  taM  ■mtow* 
niarr  t«  ncewl  C  K  Mir. 

TOPEKA.  KAH^Tkc  lltwmiri  t  Xmm  Tckphepc  Cum-V  if 
aad«i4eria(  cxtcmi**  fcinwitBll  to  llf  Teyika  cn^uacc. 

UCKTOK,  LA.— A  licd  aoatpMiy  hM  tccK  mihubA  W  cMblUi 
*    u  ctaMric  lisbiiac  pint  n  Oil  cttr. 

HYATKVILU;  MD^^CkM.  I.  RtciH^  «<  B^fiMrc,  kat  bm  m. 
hMHd  M  aipeiriiiiit  cn|bM«r  far  Mm  iMtOMtm  ti  th«  pwpoiid  <1«- 
trie  lUt  tkM.  which  will  mit.  ■bant  $t  j^mo. 

BALTIIiORE,  MD.— Subway  Eagiaccr  Phd|w  has  rvtanwil  fras  ■ 
tt^  10  Cbiciiao,  Drtroii,  Totafci  tad  Otkcr  cilicv  where  he  -insveetcd 
iniiale^l  and  priiatc  ligbtim  plM%  ft*  the  Ci«ic  Federation.  It  it 
ttated  thu  ht  nDX  ihartlr  pMptN  ■  Mptu  lor  tbe  .Mayor  and  Otf 
couneii  wilb  «  view  I*  wwlHihiin  ■  imaMfai  lliAtiHt  jdatt  la  MA 

nM>re. 

ROCKVILLli,  MD.— The  ^kc  \    I'-i  o.niic   Tol.  phi  tif   i  ompany 

baa  mtrcbaaed  tbe  property  and  francbiaea  of  the  Enterpriw  Telephone 
CaaqlMij,  tbe  conaidcration  beinf  tj,t)»a.  This  gives  tbe  Cheupeake 
It  Pblaaue  Tckpbone  Cwnpaajr  control  of  ajl  the  telcpboae  Unca  in 
the  eaoaiy.   It  it  mdinioed  that  aaaitr  iaipriw«aMM»  will  be  aude  i» 

SKVERLY.  MASS.— The  Bevcili  Gaa  ft  Elactrie  Coawaar  !•  iaiMUIac 
«  i.SM-]nr  aicaat  tiMhiac  In  iie  powar  viMt  in  lU*  dir. 

WmCESTBK,  IIAM.—K.  H.  MfcMw  kw  pdHhMitd  Ike  Otjr  Oewf 
ell  lor  a  rifbt  le  operate  wtrei  ia  Waroalir  Ibr  the  traaaaiiaiaa  of 
clectrieilp  aadcr  •  fraacUw  (taaled  fifaa  la  iHU. 

WORCESTER.  MASS^  plan  tor  1l<hllac  Mm  cMp  ImU  Iraw  tbe 
power  ptam  fa>  dw  baaeaacM  fi  hriav  eeoildctcd  kP  the  Citr  CoaiKa 
If  It  ikaold  b«  decided  to  da  lUa  a  toolip  >a>hii  taoidd  be  aeq^rad. 

IIOLYOKE.  MASS.— Tbe  Itolyolce  Street  Railway  Coropany  has  hcen 
suiboiized  by  tbe  Railroad  Comoiistiotiera  to  increaM  ita  capital  stock 
hf  1150,000  to  take  up  Its  floating  iadebtedncea  and  to  purchaM  addi- 
tional eiiuipment. 

HUNTINGTON,  MASS— A  contract  for  nreet  l%h>.iig  bis  bceO 
made  with  tl:i:  Huntiniitun  Klcc'nc  LiRh;  tAnrranj  f^tT  fhr  n.anini! 
year    at    tb^    rarr    r-f    $15     for    r  .^h    J^,<t>    inr.initr.*  r:il    Uni]:,    and  J70 

for  each  arc  brnp- 

FtTCHBUKC.  MASS.— The  Filchburg  «  LeoroinslcT  Street  Railway 
Coapaay  baa  pacdMiad  •  valnaUe  water  priellege  leaaied  at  the  Jaae- 
ttoa  paint  af  Ike  mipim  H  Aper,  Shiilajr  and  Himrd.  The  coaipeBp 
peapaaM  l»  deed^  povar  at  tUt  paiai. 

SBVSKB.  If  ASS.— Ab  BaiuHraeciaait  1m  haea  node  bp  tbe  SahMAaa 
Gaa  ft  Electric  Company  that  on  July  i  a  rcdiiellen  of  one  cent  per 
kw-hour  will  be  made  to  tbe  uaera  of  electricity  for  Itghling  parpeaee 
in  RrvL.'r  nn  1  Winthrop,  and  after  that  date  patrona  in  both  towai 
will  hi  t: I  veil  frrr  lamp  rencwala. 

KINGSTON.  M.\S? — At  a  sfwidl  lown  mtriinn  Iii'Vl  n-cru'ly  it 
waa  voted  t"  xnlhcM/f  tlir  <i:>iMTi',ittf<"  <l:i"A<-n  hy  :)tr  town  of  Kingston 
to  purchaae  an  electric  motor  or  motura  to  be  iras>ialk«i  iJ3  Lbc  tmmpmg 
atalion,  and  to  contract  with  the  Plymooth  Electric  Ll(bl  Company  for 
tbe  eatenaion  of  ita  lioea  to  connect  with  tbe  pumping  atatioD. 

WORCESTER.  MASS.— Atrangcmenta  have  been  made  by  which  the 
Wofecstcr  ft  riovidence  Street  Railway  Company  ia  ptatti  tbe  right  to 
eater  .Piaeldiaea  awar  tka  trirhe  af  iha  Rkada  Maad  C— pany.  Tke 
aeiF  eaawaap  pptpw  la  kaild  a  diieci  Sne  Imm  Wtniwui  to  ftoti- 
deaat,  a  dttiiami  ad  jp  rfta  Vpkia  ad  taay  haw  ban  iiind  lir  Dm 
aallM  raala, 

NORTH  ATTLEBORO.  MAS&— At  a  recent  meeting  of  tbe  rieclric 
light  coigmitak>Defa  it  waa  voted  le  eftgegf  Sbealf  ft  Jaaated,  of  Boaion, 
to  drHtt'  i:p  [itans  and  sp<-rtBtati(ms  and  award  tbe  contract  fcr  inst:ilt. 
ing  the  nccrtiii)  r71»c^l]^c^y  in  thr  il.tlilntipal  clCCIric  llgbltiig  :il.*rit  t.i 
fumiah  electricity  for  a  comntercial  day  power  eircuiL  Conaidenbte 
new  nectunery  will  ha*«  10  be  parthand  Md  the  Mm  nay  banre  to  be 
rewired. 

MUNISING,  MICH.— The  ciliuns  have  voted* to  Imim  tao,oaa  beads 

far  vater  worka  and  an  electric  light  plaol, 

GRAND  14  .\  tins.  MICH.— It  ia  ateied  that  Ike  Thamapill*  Qm  ft 
Electric  Ccmi  ii.y  wii:  expend  about  $aoa.aao  in  faaproeeiMfllk 

itRDNSCiX,  Mtcii.  The  rirctric  lighting  'pleat  of  W.  H.  FHid- 
rich  &  Ct>io^ii>  kaa  Imicii  ticatroycd  by  fire. 

GRANU  RAHinS,  MICH.— The  Clliimi'  Telephone  Company  con- 
tcmplale  an  expenditure  of  more  than  lao.ooo  fi>r  additiona  to  ita  un. 
derground  and  cable  ayttem  in  this  city. 

DETROIT,  MICH.— Tbe  Detroit  United  Railway  ia  rrrparire  to  e»- 
tend  ita  syatcm  from  Flint  to  Saginaw  and  Bay  City.  Ih-  cmiiivny  will 
aooe  commence  the  extension  of  ita  ayslcm  from  Royal  Uak  lo  Almunt. 

DETROIT,  MRU,— The  Miehiean  State  Telephone  Company  con- 
tcawiam  tbe  eiectiMi  o(  a  lane  addiiltia  to  ita  aula  bulldbiip  ia  tbii 
dqr  and  eoRildenMe  ealeaelan  of  leaf  dldanaa  Mnea  tfwwidb  the  Slaliw 


M.\N1STEE,  MICH,— We  are  informed  that  the  Manietee  Kieer  de- 
vrlnpmeoi  has  )i<en  poetpeocd  for  fiamciii  xeaaona^  tbon^  it  la  pas. 
aibic  th,it  op>-7.-itian  ariU  he  taken-  ep  tbi*  pjnr.   H.  roa  SAaa,  at  Dc* 

tti'it,  ii  nuEinrrr. 

.\1.'\K1NE  CM'i,  .MiLH— C.  L.  Uljod.  c:  .Marinr  c:ity,  writct  that 
Mc*.i:#.  liart.  Otiaway  and  Matiball,  are  conatructing  a  tine  ilutHigh 
St.  Clair  Coiuijr,  aad  ha*a  a>  evtiea  a*  tbe  prinia  ptatt  ia  HaikM 
City.    Tliey  mpecl  to  tioininet  (ka  plant  at  llarta*  Otp. 

NU.ES.  Mica.— TraOe  kai  keaa  opened  on  the  Mileofit.  Jaaqb  Sail- . 
way  Company'a  One  between  Kilca  Md  St,  Jotcph.   It  lg  Milad  Ika  aaai-  " 
pany  contcmplatea  tbe  conatniCliOB  Of  a  Hae  from  Mllci  to  BackMUl, 
a  dmiancf:  of  acveo  miles,  and  alao  a  Uae  from  Mkblgtn  City  to  Cetej, 
Xnd.,  a  distance  of  a$  miles. 

SUFEKIOR.  MIN'N.— The  City  Council  bat  authoriaed  pbuM  10  be 
ma  lie  for  a  municipal  electric  lighting  plant  for  tbe  eity. 

MIKNEAKiLIS.  MINN.— The  CofDnutte*  on  Gai  baa  swarded  the 
cenlrsct  for  electric  lighting  (or  the  balance  of  the  year  to  the  MiaiW* 
spoils  General  Electric  Company,  at  }7  per  arc  lamp  par  mooilk 

ST.  CI.OLTD,  MINN.-O.  T  H.mi^».  of  Grjm!  \Uv'.d,.  Mirb..  sec. 
rclary  and  treasurer  of  St.  riuuii  KIrciric  I'ow^r  Co:r.p.iiiy.  wncr- 
that  this  company  will  expend  on  iu  proposed  dam  and  for  tbe  de- 
vriopmcnt  of  power  aboat  leaOiMOi   J.  C,  JaMhiaa.  ut  Gtaiid  Sapids, 

Wis.,   is  «t»gtnccr.  , 

BROOKHAVEN.  MfSS.— Tb«  Board  of  AMwnMe  ia  conaidcring  the 
qaeatiaa  of  remodeling  the  water  »otb*  and  electric  light  plant.  The 
ptahabte  aeot  af  improvcmcfiia  U  $30,000, 

KANSAS  CITV,  mo.— Burn*  ft  McDoaaall,  Eugineera,  aialc  Ibai 
tkc  pfchaMe  aeat  of  deMlOfiag  the  water  power  of  Big  Miniai  Hvar. 
will  be  $>,j«eMoa. 

ST.  CHARLES.  MO^fha  m  peaied  hp  Me  Okp  Opnoeil  at  a  apcciil 
meeting  held  leeCBtlp  fraailBC  B  twaMP-ycar  elettrit  lifkt  ftaacUae  la 
Sr.  Louit  partlM.  ha*  been  vetoed  by  Hie  meyor, 

TWIN  UKIDGES.  MONT.— The  MadiioB  River  Tbwer  Cctopiap.  af 
Twin   Bti  l£^,  it  contemplating  the  contitruction  of  a  ne^  power  plalll 
on  Madiun   Kivci   t.i   furnish  power  to  the  Butte  mines  and  inwllaia.  . 
Geo.  FT.  fvitcr,  of  Butte,  ia  making  surveys  for  the  work. 

HI-ATKICE,  NED— The  Home  Telephone  Coi»;..iny  <ii!ir:et«d 
ari  .ifi.f  1:1.  1.'.  ft^r  the  in^lallation  of  a  new  rwttchb-jard  cqcipmfnt  to 
b<    pii:    in    i.1   liner.      Tlif   i'--i(.t    will    l.'C   .iL^tiit  Sjni.:jo. 

CKI-.IE,     Nl'H—  Jl-.r     lily     (...HlliCll     Is     C  i  >  I*  tTlIip;  .1 1  il,  K     H'-mC    CXtCQSfVC  im- 

provemenls  to  ihc  in-.inivipii  rlcctric  liglifin^  p'.ir.r,  .ind  ifi  asking  for  bids 
for  a  50  to  90  bp  cngtQC  aitd  fur  ti.cclrtc  gcncritort.  L.  C.  Dredia  is 
city  clcrk- 

MANCHESTER,  N.  H.— The  MsDcbcater  Traction,  Light  &  Power 
Coaponp  bia  pncbaaed  tbe  peopotp  and  liiMi  of  tba  GcCa  Mtlh 
Uttkidd  ft  BttdMii  Sttaal  Sdlraad  and  wift  aeadcato  tha  liaa  at 
oaoi,  Ika  tend  wdl  ka  il  allag  loaf  and  irlll  aaaaca  irlifc  Aa 
MaatkiMii  It  Maika*  wact  taUwap  tpilcat. 

BQftUlNiTOM,  if.  }v-lfaBldpBl  awnnakw  ol  th«  ttphlin*  tpMMa  «C 
At  citp  la  WMter  eBaiMcfBiha  hata. 

WSST  ORANGE.  N.  J,— Tka  Tbm  Coaaeil  hto  anaidad  to  tha  Ink 
lie  Service  Corporation,  tbe  eoatrael  far  flfhliat  Ika  Hiatto  f^  j  paaia 

at  $8$  per  lamp  per  year. 

SUMMIT,  N.  J.'  The  Morris  Coonty  Traction  Company  baa  applied 
to  tbe  Common  Council  for  a  411-year  franchise  for  an  fiectrie  »(lwsy 
tr«m  Summit  lo  Eliiabctl.. 

NEWARK.  N.  J.— A  niunber  of  meretaanu  on  Broad  and  Market 
Streets  ste  beeoBiac  iaMncHd  ia  the  iadhridBSl  power  aad  litkliiii 
qtMMioB.  Hanbdl  ft  Ball  and  J.  Uiaacr  ft  Soas  bavc  decided  to  pro- 
tfaaaa  tkdr  awa  Mgkt  aad  pawvi  aad  hatra  aaiifad  Edward  J.  Xnaae 
10  desliB  plaati  for  ttiai.  11m  dietfldlp  teacralid  wDl  ha  mad 
for  the  running  of  elevator*,  fans,  other  apparatns,  as  well  as  for  fw 
aiahing  light. 

MINEVILLE.  N<  V  — Tbe  WHbethei  Sbcnaaa  Caa«aa|r.  of  Fait 
Henry,  bat  iMtdr  ;iTrBn«rin(iils  to  aroct  ■  IgbXng  plant    H.  C  NMIW 

of   New  York,   is  architect. 

SYRACt.TSF.,  N.  Y.  The  Syf«rui.e  t.lgh:in?  Ccmpiny  l-.ai  o:dcri-d  a 
l.;fi.3kw  titcarn  turl'.ne  and  other  ajtparaEui,  which  will  incrri^c  tbe 
capacity  i.'i  ttlc  p-Unt   >   l^p.     K,   P,.   I>oiin  1.1  s-tprriritendent. 

ROCHtiTtK.  .N'.  "i.— Ihe  H(«;hi-6irr  RiiUny  *  Uelit  Conifiiny  ht« 
ani>Ounced  to  tbe  useti  fit  eln-tricity  in  tiwcUinjt  ho'.iw.  a  reiiL:ction  in 
price  of  electricity  fremiti  tj  ctnts  to  lu  cents  per  kw-hctiTt  wjih  a  i3tiii.i- 
miam   charfcT  of   Jl    per  n;i>r-th. 

ROCHbSTEK,  N.  Y.— Tbe  American  Wood  Wocktog  UacbliHry  Co.  baa 
MMsUp  ordtMd  fMNB  the  CroehcrWkadcr  Ciwipannv  •(  Amp«n^  H. 
a  na»ftwk  ado-oaMs  dbaeixaiseat  ccMnlMh  to  Nppir  *a«ar  lir  adr 

WIUIAllSOll,  H.  v.— Ika  Sadui  Gas  ft  Bleetite  OaBpaay.  at 
Sodus,  ba*  been  graalcd  a  francbiae  to  operate  an  electric  ligbting 
syttem  in  iUb  eUlage,  Tbe  company  haa  commenced  work  on  the 
csMBiiga  of  Ha  apiMai,  aad  wPl  eoen  be  ready  to  supply  electriciiy 
ki  tta  iMia. 

WAVERLY.  N,  Y.— C.  Tracy  Rogeri,  of  Blngbamlon.  haa  purchased 
the  entire  interest  oi  J.  A.  Powers,  of  Troy,  in  the  Waverly,  Sayre  ft 
Atbena  Traction  Company.  Tbe  line  bat  'rrti  awnfi!  Jo-tiily  by  Meair*. 
Powers  and  Rogers.  Tbe  purchase  of  the  Wi.nly  Tfit'cy  line  carries 
wflh  il  tbe  owncrtbip  of  tbe  etectrie  lighting  and  power  company  of 
hath  ptaoea.  . 
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NEW  YORK,  N.  y<— Bid!  will  be  received  uDtJl  Jine  |8  br  C  B. 
Snjrder,  SypitiBlHdtiU  Scbool   B«iilifiin»,   for  fcpiin,  •Iterationa 
aMi  tMUaa*  to  tb«  ctceufc  biU  «imh,  lyilMii  Hd  alMltte  Ufk^ 
Hd  «ili»hQM  «yMM*  !■  MMri*        i,  m,  m,  4a,  m*,  i4h 

M>  Mi  ini»  BofMiik  af  MitiiiiBi  •!»  iii«iillH«c  «letlrie  tvkma* 
in  Sckool  Me,  ft,  Boroivk  «f  Ouiau. 

ALBANY.  M.  y^Tk*  QidM  Mmw  Cmwmk  •(  JUfeMr,  hw  b- 
CTHf  J  iit  capHiI  MCk  bwi  $i«i«w  ta  Vit^MMao^  The  «unmy  ia 

tadetiendeni  lelepbone  concern.  Of  Ike  capital  ilodi  berelefsre  aatber- 
eied  on\y  %}oo  h<»  been  actaalljr  iBucd.  Elfria.  Obio,  telephone  ei|ii- 
tiliiti  are  interested  in  itiif  comptny,  wbiek  i«  to  be  a  holding  company 
for  independent  tclcpbone  companies  in  tbis  State. 

ROCHESTER,  N.  Y  -  n-wernor  lliggins  b*»  tfan  -d  tie  bUI  whieb 
[>rf:iin«  the  city  01  Ki xhcstcr  lo  ^cnd  its  charlLi  sn  ilut  a  e«ntrtet 
for  dtjr  lighting  may  be  awarded  t«  Ibe  iowesi  bidder  ercn  when  tkt 
km  no  plint  fH«Mfali«J  m  flw  gilir.  md  provide*  lliat  Ifea 
■M7  gzMt  m  s<-T«tr  firaacfche  Id  autk  compan/.  Mayor  CtUkr 
il  «Miideriav  Ibc  tiiiawJhiT  ■dvcxtUnt  for  tbe  aaaMfd  Uahllac  caa. 
tragi,  nt  ffMMl  aoMratt  ftqifta  Jidr  t.  tyay. 

SrOH  OOUEGC  H.  Cf-Hw  bHl«r  af  Km  CMhta       iMtA  1* 
fiSiMo  lar  chctrfc  d|U%  Mean  htai  aa<  «wlor  wglaa  far 


SALISBintY,  N.  C.— At  a  necm  ncMijiK  of  the  SaBit«fy8>raBir 
BecMe  BaKway.  the  following  oHicrrt  were  elected:  E.  U.  Deaac.  •( 
Graad  BapMa.   president;   Dwi(ht  Smith,  of  Salisbury,   irca«ur«f.  Tka 

c«mp*ny,  il  i»  »a)J.  •■HI  r«lucf  the  v^i-r  of  electricity  and  gas. 

MDORK.SVlLI.i:.  .\.  C.  liniuls  t,.  tU-  amount  of  Jlo.Ot.j  have 
been  voted  for  tbe  construction  of  a  ^S'kw  arc  and  incandescent  {Unt. 
Generating  equipment,  including  boiler  and  pump,  bis  been  purchucii. 
It  bai  not  yei  been  decided  bow  tbe  power  line  uid  arc  llgbling  tya- 
IMI  arlU  bt  arraafcd  iar.    A.  U  Stan  it  Maipar,    &  Boahia  BM, 

nOUA.  OHnv->na  CowmH  aaaiUctiac  wwnnwiiwi  af  m 
dagtrie        plaat,  ta  a«gt  abaot  fitiMa. 

BtfASON,  OHIO^Tba  mmHua  al  tagalaf  tiAiaaa  tandi  ior  aa  aiaa. 
Ma  llghi  ftut  wiu  pcakaUr  taaa  t*  vaM  apea. 

KLYRIA,  OKKk— Tte  Ggrfard  CkntMay  af  lUa  diy  kta  laMHly  .«r> 
4cMd  ^  CMat.1WiHltr  CHaijanj'  at  AHpcra,  N.  J., 


BnaNCnXLDii  Oma-^SteMn  I.  «utan^  dtr  a«UilMr.  kia  baiB 
teMimctc4  br  tba  CbvocU  ta  mIm  lav«gt%ailoa  of  tta  prcjact  at 
aiicllat  a  annidp*!  Vilht,  bntiav  aad  pawcr  vlaat  br  Iba  dijr. 

LIMA.  onto. — Tbe  city  is  making  importnit  intprovcaMaila  la  its  water 
tvorica  pumoiuR  station  and  is  installing  a  300  hp  liirect  CORlMCted  engine 
and  geoeralnr  for  lighting  the  station  and  operating  pump*  ai  srver:i> 
dimant  poinU. 

CINCINNATI.  OHIO.— The  Cincinnati  A  Eaitern  Electric  Ruiway. 
operating  fMM'  ChNilllBll  ta  Naw  Blrbiatni.  aad  ene  of  tbe  three  lines 
operated  nadtr  Oe  aana  a(  tba  lalcrafbaa  ftillwajr  &  Tcrmiaal  Com- 
PMV.  bga  bata  ImimI  m  Ibe  UaiMk  On  *  Baciria  CMvaair.  «hkb 
••a  faciatlr  fcvawd  ta  laaac  Iba  Omhuad  iSii  &  Khcttia  Co^faar^ 

yOimcSTOWir.  ohio.— tW  Cbtrcr  VaU«y  Im  Cmtmtr,  M  tag- 
Mnti,  bai  rotaalited  ■  pro|ioiltfgii  ta  tba  YaaaipMwa  k  Obia  Kivcr 
Rsilwftr,  to  ffimisb  electricity  for  tbe  ivperation  of  its  line  front  ila 
large  [>awrr  i.tiitijn  II  Leetonia.  Tbe  ttaliOD  ha*  a  capacity  of  a.soo 
bp  ai  present  and  could  eaaily  be  enlarged  to  operate  tbe  electric  railway, 

ASIITAHULA.  OHIO.~Al  a  recent  election  held  in  this  city  the  propo. 
aition  tf'  ^prii'.t  t'yy.r-^o  'jj  imprDve  and  entarfe  (he  mtinlcj^ial  !ig*ittng 

plant  Wviv  (Irl'r-Mf*-).      hi.    {  I  itti<:il  conanirr  a  V'r'-r--"it-'-'n   rccrnllv  T\::\dr 

b]r  a  company  10  purchase  tbe  city  lighting  plant.    The  company  will  lake 


TOLEOO,  OHIO,— Tbe  Uau  «  IWada  TnaligB  Cum^m  <■  m* 
curiBg  riglit  of  way  for  ta  iadepoulcat  cntiaace  ta  Ttakda.    It  b 

statMl  that  the  company  will  locale  a  large  c>ow«r  ttatkm  near  Miami 
or.  t':tt  Maupiee  River.  When  completed  this  will  handle  tbe  Lliat 
and  Toledo  line,  the  Lima  city  lines  and  tbe  line  being  built  from 
Lima  to  Bellefonlaloe. 

TIFFIN,  OHIO-  .A  f'l'ris^v  re tnf>r.»ie J  of  Columbas,  I*ittsburgh  and 
Phiia  tr'|,|,,i.  ii.-.iisi*  h  i.  sii  ir.  rf  !hr  ownership  or  options  on  six  water 
powers  between  Tiffin  and  ht.  Seneca  on  tbe  Sandusky  Rim.  Il  it  pta> 
yiatd  la  amt  a  pa«Mr  bauti  ntar  Fl.  Seneca  where  tbita  it  a  ittt  «l  f$ 
UtL  II  it  eartanted  Mmi  fraai  1,400  10  3,000  bp  caa  ba  (taarad  for  tea 
aMRlbt  ia  Ac  year.  Tbe  power  is  to  be  uted  ia  opctaliiic  traction  tine* 
rtdlttlBf  fraat  Tiffin  and  fur  tbe  reducthm  o(  alogtiainn,  as  the  clay 
depo«il*  within  a  few  miles  of  the  river  ate  said  to  be  rich  in  Ibis  mla- 
nal. 

OKT  AHOMA  aTY.  OKLA<>-Tbc  OkUbou  Ciqr  Smct  BaUMr 


M  In  Baaa  tea, 


Company 
Ibit  yrtii. 

AUKOK.V,   OKK  — rhr   A  ii.iri   Electnc  Company  is 
aiernts  to  tnstali  a  day  *rr*K^-  on  its  entire  yy*!tf-m. 

SALEM.  ORE.— Tbe  Salem  VWmk  l.ithl  &  Trtcticn  Gimpany  il 
making  extensive  Improvements  and  addtiiooB  to  its  power  plant.  Two 
boilers  hare  been  added  and  a  new  600-bp  engine  baa  been  inilallcd. 
The  company  is  planning  several  extensions  to  its  atreel  car  line*.  B. 
K.   faj^e   i«  miliiRer. 

PRISEVILLE.  ORE.— F.  H.  iKigdy,  of  the  firm  of  Forbes  k  Gotldr. 

af  Vtotliad.  bta  6lad  at  Priacvllia  aalica  af  avarapdallaa  af 


of  Descbote*  River,  for  the  parpeta  af  iffliallav  Igad  ia  Agtaey 
and  Uayitack  OistricI*,  to  (uppir  waMT  fa 
fvialdi  cleelricitr  far  U|bting  aad  fawar 

PBNNSBURGi  PA^Tbe  Towa  Oaaacil  bag  faMd 
.ftfar  af  tbe  rHBtliiicrtaii  ol  ta  daelric  BiM  ^iKt. 

LANCASTSJt,  FA.— t]K  Cljr  CaoaeU  hia  MHt'-t  a 
BdiM*  Kltaria  Itaaaiaittag  for  atia* 

at  111  ptf  aia  taav  VCT  faar. 

BLOOUSBURG.  PA,— The  Farmer's  Hotual 
be  <ittb)i*bed  in  this  city,  and  will  also  operat*  a 
in  die  1W        °'  Cohimbia  tad  Hoatoar  eountiea. 

FRANKLIN.  PA.— Tbe  Franklin  Electric  Lc-npanj-  baa  rtenHlr  «■ 
drred  of  the  WoMiathaatt  Madrine  Confany,  oi  Etit  FitWbmi,  a  u*. 
hp.  j-eylindcr  vwlieil  Uwa  fM  aagha  la  iaetiaga  lha  «wa«iqr  af  in 

AI.LKNTOW.V.  r.\.— Ih.j  CunaoliJjied  Telephone  Company  hga  latMl 
R^tt.Iefacm  TclcplMuic  ConfAtty  for  M  ftn 
of  tba  Haatidala  TdcpktP*  CMifaay  tad 

titc  i^erwick  TclcpJiiiae  Con:|:j7iy. 

PHILADELPHIA,  TA^Thc  Commoowralth  Electria  CtfllfaBr  bn 
withdrawn  its  appltcation  from  tbe  Councils  for  a  frmdUM  la  tbil 
city.  J.  CsiHai  Jaata.  eoanad  for  tbe  iaeorperalen.  Maeia  tbat  Ika  cm» 
panr  Ina  aal  abindaatd  il*  patpaia  to  «mer  the  daattle  ddd  in  tUl 
city.  Tbe  company  will  submit  new  meaanrM  to  the  Council*  neiit 
September  for  limited  electric  ligbt  franchtaes. 

YORK.  PA— Cci.eral  AI.-t:iii.I(T  Brown  hi'  annooDCed  «b»<  thf  Marj- 
::i7iii  ec  Pcm.eyWani*  Riilioid  will  it  cvtranJ  tij-  elcc:ricity  in?fekd 
r;'  fitrri'.Ti  Thr  company  baa  engagtrU  tict:;! iwi  engineei^  lo  make  an 
eitiTiij-.c  rjf  itc  coat  of  tbe  ncceaaary  equipment.  Tbe  eiwtrie  power  "iB 
piuUbly  be  used  at  first  as  far  as  Beltir  tad  later  inia  Yark, 

HARRISBURG,  PA.— Il  i*  reported  the  York  Haven  Water  ft  Fawtr 
Coopaay  bt*  laade  arrattgemenu  with  tbe  Barrisborg  Ligbl,  Heal  k 
VMier  CtB«aa]r  ta  aapflir  k  adlfc  dtatridlr  fltaaral  purpoaea.  Ughf- 
iag,  bcadac  aad  apcratbw  taatan^  The  Yarfc  Htvca  Beat  &  Power  Com. 

pany  will  erect  a  sub-stalioa  al  the  eastern  timita  of  tbe  cily  of  Harris, 
burg  for  the  purpote  of  distributing  the  current.  Trnntfrrjncr^.  switch- 
boards inj  tl-.-  necessary  electrical  cqnJpmenU  wiU  be  installed  *«  socn 
as  pos&ihir. 

TIVI-RTON,  R.  1.— Al  the  annual  meeting  of  tbe  Tiverton  Ligbl  & 
Power  (.iimpany,  held  recently,  it  was  ticddrd  tc  begin  work  al  once  on 
tbe  caoMrtiction  of  a  new  plaitt.  John  R.  Ilieka  is  president,  and  Gcorte 
R.  Lawton,  secretary,  both  of  Tiverton, 

NINETY  SIX,  S.  C. — This  tov,n  i>.  ccniidering  the  construction  of 
water  works  an  electric  light  plant. 

ST.    MATTHEWS,   S    C^Bid*  wHl   be  received  until  July   >  b» 
LeonidaK  Cain,  SecreMry  Btaid  Pablil  Wafbt,  ftg  |aO)a«a 
and  electric  ligbt  bonds. 

MEMPHIS.  TENNv— Tbe  Laclede  elaeliie  pliot  ia  ta  ba 
A  lite  for  tbe  idant  baa  been  parchased,  and  work  will  bcfin  at 
an  dM  ptmL  Tbe  machinery  bas  already  been  ordered.  G.  Van  Mm. 
af  SL  Laail,  Ho.,  will  be  local  manicer  of  tbe  company,  wbicb  ariU  bl 
atiaaiaed  at  aan.   It  is  understood  that  the  pbiN  will  eetl  tbant  fCa^at. 

HcKINMBV.  TEX.— PUna  have  been  eoovietod  far  baiiiastag  tbi 
electric  l%bt  piUM.    F.  W.  Peildna  k  Mayur. 

AOSTIK,  TEX.— Tb*  SoMlhwestem  Telejih  ui-  &  Telegraph  Company, 
wbicb  operate*  in  Texas  and  Arkansas  and  other  Southern  Suiri,  will 
increase  its  capital  slock  from  ts,ooo,ooo  to  gso.ooo.ooo. 

MARBLE  FALLS.  TK.X  RrH  *  B»!ls»r  have  rooaaUy  patdiaMd 
an  electric  lighting  pUn  II";  "ill  furn->li  clecSrSeHl  la  flgbt  Ibg 
town         tis-*  eVfiru   jviwer  in  tfaeir  lumber  yard. 

DAI.I-AS.  IK.X.— 111!  Southwestern  Telephone  &  Telegraph  Comiiatiy 
conumjilairs  Uy-nj  iV>:iv;t  fjve  of  additional  conduit,  and  will  i>.>jq 

apply  l.j  the  i:ily  t'tijnc:!   Mi  i^u:i'.'.>\-:m  -a  i!o  the  onder(rOun<l  work. 

It.NLl'LF.,  TF.X  Tlic  Temple  Electric  Light  Company  is  making  a- 
tensive  luijirovcineii  18  and  incresjing  die  etfadly  af  it*  pawcr  pital 
Three  new  dyoansos  and  a  new  Russelt  tagiat  iMva  lecently  been  i^ 
stsikd  lit  the  new  addition  to  Ibe  power  beaie. 

PAROWAN,  UTAH.— Tbe  atizens  have  voted  la  itlua  tada  f«r 
establisbing  a  lighting  plant. 

AMERICAN   FORK,  UTAH.— Tbe  Inlctmouolaiii  CwailHalgd  M> 

war  Caawaaiai.bM  ipfllad  la  .tbli  «itr  f«r  a  jaiwir  ftaaiWaii  ta  WU 
«td  epetaie      alactrie  laibtar* 

HUHTIMQTON.  OTitIk— Wm.  Havaid,  ttmUM  aad  ■tncfal  an* 
tt<r  af  Iht  Klecnk  Uilit  *  .HUltac  Coawuv>  vrita  tbtt  awlac  It 
Id  lafttd  M  fnaidkaib  tbe  leeriving  of   bids  (or  con- 

fiafaiid  *ltni  baa  baaa  pettpoBed  indefinitely. 
RUTLAND,  VT.— The  Rutland  Railway.  Light  &  Power  Company  will 
le  $i,ri>o,oao  4o.yesr  bonds  for  immediate  UK  to  aoiiiire  tbe  prop- 
erty of  tir  Rutland  City  Electric  Company  and  to  extend  attd  Improre 

■Af.    prevrn;    h  ijdingS. 

RI'Hr.INUTi  )N.  VT — The  special  eoirmittre  appointei  liy  the  C^in- 
mjn  Cuuncil  In  ir.esiiyMc  tbe  matter  cf  a  city  lifihtif-g  syltem.  baa  re- 
pvrtcil  m  favor  of  municipal  owaetaliip.  Tbe  Council  lia*  deferred  ac- 
tion on  tbe  reptft  uatil  a  faiOtr  tetttligation  ia  made  by  Ifea 
mhtee  lo  aacerlsin  whciber  or  net  tbe  diy  can  legally  ftimlA  bMf* 
for  other  thin  public  u^e. 

LEXINGTON,    /A.— Robert   ITutlon,   gmtrtl   manager   of  tbi  Lex- 

tlfbi  *  Mnar  Coanaur  hw  glaced  aidtta  fir  a  »»ttHifet  df«» 
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wus  md  a  a40-hp  turfainr.    Tic  eq« 
iarly  {aU. 

RICIIMONP,  VA  — Thr  que^tiun  ef  a  mnalcipal  t]«clnc  lithtiii«  plant 
b  under  ct)iifidrrj.llon  in  this  city.  tiff  report  o(  the  conattlliii« 

enflrerr.  K  W  Tratforil.  (x-.tig  read,  it  wat  deeideii  to  pottpooc  further 
action  CO  Junr  14. 

FT.  MYER.  VA- — Uidn  mil  be  rcceivfii  untrl  J-jnt  10  iy  I'tpt.  A.  W. 
Bait,  Oaartenuater.  V.  S.  A  ,  Qu^rlmnsstrr'j  Desiiriir.iTi,  Wiihing 
Ma,  D.  C  tat  famulilnc  and  iDaUllinc  claciric  fixturca  and  owter  ia 


t  It  Mrar. 
WAVntLY,  WASSL-^ 


hr#mCttf 


>  E.  B. 
•ytlaa  in  tbc  town, 
■aaociatea  have  t><-rn 
■  Ufklins,  beaun«  and 

•  TACOMA.  WAStt.— Hw  FmU«  IVaetilMi  Camtmy  hm  amit  ap- 
plication to  Ibe  County  CommUainnerft  (or  IranchUea  for  tVM  tlMHc 
railway!  into  Tacoma.  One  of  the  roada  will  connect  TlCHDS  ami 
Otympu,  and  the  olber  will  connect  Tacona  and  Stcilacoon. 

TACOMA.  WASII.—Work  bai  bern  started  by  tbe  Stone  k  WebatcT 
intere«t&.  who  eonin-ir  *.hp  streft  ra^fwayg  (y{  Seattle  and  Tiicanu,  *n<J 
Otlicr  larjTP  f:ci:iri.-i)l  irniiK-rtii-s  in  iKc  Pugrt  Suiiiid  rcfftL^n,  on  a  large 
bydro-elcctric  power  plant  neaj  Buckley,  tbia  countv.  The  pUni 
dc««l0p  so,Mo  bp,  and  two  year*  will  b«  required  for  jt»  construrtion. 
nt  eon^cte  plant  arUI  b«  more  than  doable  the  alic  oi  the  plant  at 
Elcctra,  oaHMd  kr  wc  uniniiiy.  Hm  tMManl  tvmt  win  k« 
BMd  by  Smw  t  W«bMw>*  pttma*  ^tcMc  qMmw  add  atm  Urn  M  t« 
built.    The  plant  wO]  cott  Imh  t»M»«a»  tn  tjpM«bM«. 

MARTINSBURG,  W.  VA— Ikc  Cty  Cpvodl  bv  fniiM  Shnrt 
W.  WaQier  and  Jamei  11.  Tbonpaon  tlx  right  to  construct  an  electric- 
railway  in  Ihe  city.  Stepa  will  be  taken  imniediktely  to  or(antic  a 
coTitp-anr  The  company  propoae*  to  build  a  line  from  thla  city  to 
SlifrlirTd»r,ii.ti     Harpers    Ferry    and  Cliarleatown. 

MAIM  INSiJL  Kr,.  W.  VA  — Offierrt  tsi  the  Ma«i:l»*.-jrg  Power  Com. 
fiai'.y  r  rtH.tf  lc.l  uLintrjct^  AW^K'Ttir.g  $:J5. '•■):)  h-r  Ihc  construction 
of  a  large  power  plant  at  dam  No.  4  on  the  Potomac .  River,  about  1$ 
■liH  (fMl  lUl  diy.  Hm  «BHptBr  hM  iccurcd  the  right  to  uae  tb« 
Wltcr  •!        FatMM  lit«n  tie  Cbeaapcake  &  Ohio  Canal  Com- 


SVOOHCK,  WI&— TUl  llUatt  wHI  idMU  «  Urser  dyiuaw  in  ibc 
datttta  ]J|b|  fllAI. 

SToacMaDCe;  wni^Tki  umiMirtiiii  *  mtw*  nApbww, 

pMjr  kaa  ban  iMMfanuri  «l«b.  a  npHil  tuA  af  |»oao  bjr  }aai^ 
G.  P.  HdCtWMr  aad  aCbtft. 

EAU  CLAIRE.  WIS.— It  ia  auied  that  the  CbtoctI*  Valla|F  Zlae- 

tric  Railroad  Company  i«  contemplating  ibe  conKrntliaa  of  an  da^ 
trk  railway  to  connect  Eau  riiirr  and  M<.nr.i^i.n;t)e. 

REGINA,  CAN.— till-  (■.jur.f.l  has  uranlcil  a  francbiae  to  tbc  Offfid 
Tronk    Pacific    Ri:Is\,-.)r    fLmipany    Jof     411    rVctnc  railway. 

EDMl  >,\T^ 'N.  r.W— riAjiS  hs^p  turn  pirpartil  by  the  city  cni^neer 
for    an   electric    riilway   in   th:s   city    at    ai]    rutiniAtril   co»t   ol  Jfi6.'.'o'J 

Wi.\Ml'F-n.  .MA.V.  Thr  iii->.  i«:»ri  i,l.ii;r  „(  tli;  Winniifrk-  F,lrcl-tc 
Street  Kaiiway  C4>i£ipany,  ok  the  Pkoiiawa  Chanael,  Witantpeg  Htve?,  waa 
put  into  operation  on  May  ii.  The  plant  ia  located  sixty  miles  from 
the  dtjr  and  ia  capable  of  devcU>pij|«  i»,oo»  bp.  wbkb  it  tiaiuaittad  to 
far  tfal  caapaoy'g  amt  tiUmr 


OAXACA.  MKX, 


paartf  flaat  the 


MEXICO   OTY,  lIEX,^Tka 
baa  baan  agadfari  at  Bnglaiid  Car  Ibe  ; 

OinUBIta  lIBX^lUetfai* 
It  A*  F«4ml  Ovmammu  ta  laaidl  tm 
taMa  K*er  near  bete. 

MEXrCO  CITY,  MEX.— Engineer  Luia  Espiaota,  acting  an  behalf  of 
tbc  Federal  department  of  public  works,  has  entered  into  a  contract  with 
Schoodntx*  S  NngrKxtiet,  of  this  city,  for  the  iaslallatloB  of  (our  100- 
bp.  three  7<ha%c  ir.DtLTs  at  the  San  Laxaro  water  plant. 

fiU.\riAI.ATARA.  MF:X  -  Ttir  Suit  PHro  Anilo  MIr.inj  Tomrany  is 
erecting  a  large  bydro-electric  plant  at  San  Pedro  AnaJco,  State  of  Jalisco. 
TliC  plftnt  wi.'.  ?t.tVf  a  iMi.AtJCy  <it  s.imhi  Ih^.  I'.  y,\U  fi.iTt-i*h  electncily  for 
operStina   m-ch-.nfr.    ind    mil-s    nf   the   company'i  tninei.. 

TAMOSOPA,  AlhlX.— Ad  electrK  light  and  power  plant  l»  being  in- 
:  at  the  IWMb  Af  Dr.  M.  B.  Taancr,  near  Tamaepa.   The  ftaM  «W 
far  avcritiaf  ib«  aurtrininr  of  a  tagt  bHI  ani  attar 
and  Hr  iWitiat  ika  1 
'    MEXICO  Ctnr,  MBX,-A  BtHMi  coapaar.  «UA  ka 
quarterf  In  -Loadao,  Eng.,  is  said  to  have  parchaaed  the  Portesuelo 
waterfalls,  tinMcd  ia  tbe  SMte  of  Mexko.    The  company  will  install 
an  electric  pomr  ptan*  aiMl  tmaadt  the  cleciric  power  to  Mexico  Oty. 

MEXICO  CITY,  MEX.— Garcia  Brothers  have  been  r'^nicd  a  eoncca- 
aion  by  tJw  Federal  Gov^rnmfxit  for  tlie  use  of  certain  waterfalls  or.  the 
Cupatitijo  River,  in  the  State  of  Mlchocan,  for  gencrstiag  electricity. 
The  electric  power  will  be  traftsmitted  to  nunea  and  induatris^  concerns 
•f  that  region. 

MEXICO  CITY,  HEX— Tbc  Nitieoal  Coagraaa  biS  •wrvrtd  tbe  eoa- 


Ua  auatati;  Cbaika  a 
ka  wmm  af  Ika 

fASKAI,  lOX.— Tb*  hManbdaB  of 

Pedro  AKa/ado  at  Parral  wilt  aoon  be  eamplcted.  Tbe  plant  haa  a 
capacity  of  1,000  hp,  and  will  furniah  elecirtcily  for  operating  macbioery 
In  tbe  Palmillo  mine  an4  Ibe  luft  (tan*  quarriea  wbicb  ara  oamcd  br 
Mr.  Alvarado.  Tbe  ceilntt  far  lBilallii«  tba  pint  ii  fald  br  Walai}  ft 

Kook,  of  Parral. 

MEXICO  CIJ\.  MEX.— The  l>d,..,l  <:.,>^rrrin:r„(  >,a-  k-rantcii  a  con- 
cenion  to  tbe  repreaentaidTe  of  an  American  company  tor  the  erection 
•f  a  latft  'bydro-ekctric  lOjtit  on  the  Yaqui  River,  in  the  State  «>f 
Tbe  company  is  granted  Ibe  aolbeeiiy  to  build  lOBf-diMiaaa 
Irid  tcniaia  «t  Ibat  fart  •(  Modca. 
It  wlil  taha  aavM  rain  la  caaapliM  tba  lailalliliaa  af  (ba 

MAZATLAN.  MEX^A  tatfb  ahctrte  power  plaal  k  baht  laatalhi 
at  the  Goadalnpe  dc  loa  Rcya  aiiaa.  in  the  State  «f  Slnaka.  The  plaat 
will  have  a  capacity  of  5,000  hp  and  co^t  sbotrt  $800,000.  T1i« 

erection  of  tbc  i  ^aiM  is  bring  done  unJrr  tin-  Jifrvii.m  o(  Rnginecr  Rotiert 
McOoble,  of  San  Fraaeiaco.  Cat  The  initial  pau-er  for  the  plant  wilt  be 
.tli'ainrd  from  water  falls  on  the  Pixxtla  Kivrr.  The  plant  w:il  furnish 
i:Uctiiniy  for  (he  miixa  and  niii:*  .1/  ine  Cuadalu|>e  d«  iws  Reyes 
Company. 

COLIMA,  MEX. — The  Compania  Potencia  EJcctrica  dc  Colinu,  which 

la  faMtaWBH  a  bttfpe  daaidtt  pawe 
at  die  feet  af  ML  CoHbw  Toleaao,  wOl 

ta  tbc  city  of  Colima  completed.  Tbe  diatriboting  station  at  Colima  baa 
been  finished.  Tbe  company  hat  secured  private  lighting  contracts  far 
v'^fl'^  in.'Bntlrsce^t  .md  i\  ni:niSc-T  of  arc  lamps  in  CuHnia  and  for  fur- 
Tiiinir.fc.-  cN.ttncny  (or  a  laryc  number  of  industnc?.  More  rli*ti  £300,000 
has  already  Ueen  expcuU^^d  m  the  rr.ier(vn«f     .Arnold  \'ogrl  i)  president. 

PORT  HOPE,  ONT.— At  KX-ml  rtierting  of  the  Town  Council  a 
by.lan'  wat:  I^3s*cd  auihorittntr  t^u  i^^ue  of  $7,400  booda  ior  the  purpose 
of  establishing  a  munictpai  elrctnc  iifjitiiig  pleat. 

IfAMIi^iu.N,  ONT.— The  sbareholdera  of  tbe  Haasltoo,  Caicdaals 
&  Uke  Erie  Railway  Intra  4cdM  la  bulU  aa  alaglifc  faRwap  ta 
Caledonia  and  Dunville. 

KINGSTON,  ONT  — The  Kingston,  Gnne«M  «  Penh  Llectric  Rail- 
way, has  applied  to  tbe  Legialatnre  for  penslaiaii  to  build  an  esteaaiaa  a( 
ha  line  from  Lanark  to  Amprior. 

TOKONTO.  ONT.— The  Oaiario  tovcramcat  haa  plaM  far  da«t(l> 
fliaa  the  TaaUMlac  Baitoar  (nat  Nenh  Bar  »  Engichaitb  a  dii. 
laaae  af  ijr  arikt.  The  agal  ii  eartwatiiJ  at  ti,aea<aaa. 

OWEK  SOUND,  Oin>-&ilcnN*  lafrevemeaia  aie  la  ba 


Jndasfriat  Cempanhs* 


THK  STANDARlJ  tXKCTRIC  COMPANY,  of  Portlaad,  Of*.,  baa 
filed  articles  of  incorporation  with  a  capital  atock  of  fij.ooo.  Tbe 
incorporatora  arc  John  C  Baitd.  Frank  E,  Harmar  and  Fred  A.  Walta. 
Tbe  eeatvwr  pmrwei  «•  cwrr  ea  ■  fenesal  aleiitk  biialaiii,  aa4  ta 
bar  «■<  adl  ahctria  aad  fia  imafaa, 

THE  riONBB*  SLBCTBICAL  CONSnUCnON  OOMPAHY.  *m. 
Fftadaea,  CaL,  bat  bt«a  laaoiperaltA  t«  aagaie  ia  tb 
construction  business,  with  s  capita]  eladt  af  tljae»aaa.  The 
are  R.  Johnson.  K.  V.  Whiting,  F.  H.  SaaiM.  I,.  Ouaiie.  B.  B.  QaaM, 
John  11.  Uenaen  and  C  %.  nraold.  '  ' 

THE  WIVD  MILL  ELECTRIC  COMPANY.  «f  Noblesville.  Ind.,  baa 
incorporated  to  manufacture  and  sell  electrical  ap(>aTat(.iB  to  prodaae 
light  and  power  by  the  use  of  wind  inilli.  Tlir  dire^tora  era  C.  Qm 
CuTtia,  Fred.  E.  Heylmtn.  .1    C.  Jonci  .ind  K.  W  W.Ijc»i; 

THE  SELBY\  II  I.E  HJC.NDKV  i  MACHINF.  <f)Ml'ANV  ftiel- 
byville,  Ind.,  has  been  locorporated  with  a  capital  stueic  of  $50,000.  Tbe 
company  will  build  a  large  factaty  foe  the  manufactofe  of  gaatlllBt 
ginea  and  elwirkel  apparalaau    S.  H,  Meyen  ia  prealilM  mA  C  B. 


^€tif  Incorporation  J. 

NBW  CABTLE,  PA^The  Ncv  Cbade  Tdepbaae 
■riiBfaa  «f  laeBrpataiiaB  nilh  a  capital  ftadi  af  Ifiaaa. 

HOKTESAXO,  WASH^Tbe  Grvs  Aibar  ft  »atcl 
Caatpaay  haa  been  iaeaippfiiad  to  balM  aa  eleatrie  raltoar  fNai  Maa> 

tesano  to  Olympia. 

JONKSBORO,  ARK.— Articles  of  incorpwi uiiu:i  Uav^  tern  filed  eM 
the  Srrieiary  of  Slaic  bT  lha  Auloiaatie  UoiBC  Telephme  Caapaay 
'M-ii  a  capital  atedi  af  fiaoiaaa.  Tba  taeaepataHca  an  B.  H.  Heaghlio 

J,:|,l  f:lhr.*. 

N.M'A.  (  Al  .\tli.ic5  oi  irci  ri-.i  t.i-mn  li.cve  b^  en  li:<-d  by  tbe  San 
^> ajicii«:o,  \'aU''jo  \  .N.i[>a  V'allry  k8)(roa4  Cbitapduy,  The  new  compasiy. 
has  a  capital  stncl^  of  ti.^oo.ooo.  The  directors  are:  W.  F.  BotafonL 
of  Loi  Angeles;  I.  J.  Hatch,  of  OakUndi  U  J.  Persy,  of  Ntpaj  J.  T. 
Yadi^  af  Napa,  and  T,  W.  Haidbb  af  VaUcfe. 
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GKAN-U  SH  TIOX.  I  ()!..  The-  Rc.l  I.»nil»  Irfinalion  ic  I'««fr  Co«- 
pan/  hu  been  incorporated,  with  a  capital  of  $500. oao.  bjr  Benjamio  F. 
KIcfcr,  H.  C,  Wagner  aiul  others,  of  Grand  Junction. 

SIIEtLEY,  IDAHO.— The  Cedar  Point  Pomcr  &  I.iflit  Company  fau 
been  incorporated,  with  B  capital  of  1^5,000. 

BOISE,  IDAHO.— The  Idaho  Electric  Light  Ic  Power  Company  baa 
been  or(aniied  for  the  purpose  of  building  a  dam  and  initallinc  a 
i.joo  hp  plant  on  the  Payette  River,  three  miles  from  Payette,  for 
farni»hin(  electricity  to  the  city.  P.  \,  Snyder  is  president,  and  W.  A. 
Cougfaanour,  vice-president. 

GILMER.  ILL. — The  Gilmer  Exchanyr  Telephone  Company  has  been 
Incorporated  with  a  capital  stock  of  $^50.  The  incorporators  are 
George  Steina^l  and  others. 

PALMYRA,  ILL.— Articles  of  incorporation  have  been  file<t  with  the 
Seeretary  of  State  by  the  HannilMl  Light  &  I'uel  Company  with  a  capital 
fttock  of  $ltfo,(Kio.     The  incorporators  arc  John  Dell  and  others. 

MARION,  IND. — The  Ciii«eni'  .Vutoniaiic  Telephone  Coni|»any  haB 
Aled  articles  of  incorporation  with  the  Secretary  01  State,  with  a  capi- 
tal stock  of  Sjoo.ooo.  The  incorporators  are  O.  L.  Barger,  .Mbert  E. 
Wilson   and   E.   K.  Wilson. 

SPURGEON,  IND— The  Spurgron  IndrprndenI  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $.2,000.  The  company  is 
in  the  market  for  a  new  switch  board  and  material  to  install  a  new 
plant.     11.  A.  Humphreys  is  prcsidrni. 

.WDER.SOX.  IXD.  The  thrre  local  light  and  gas  companies  have 
been  merged  in  a  new  corporation  tu  be  .known  as  the  Union  Gas  Light 
and  Fuel  Company.  The  new  company  has  a  capital  stock  of  $500,000. 
The  direelors  are  C.  W.  Hoover,  J,  M.  .Millipaugh,  H.  L.  .Millspaugh, 
H.  C.  Sisco  and  Jasper  Vance. 

TOPEKA,  KAN.— A  charter  has  been  granted  to  the  Topeka  Electrical 
Company  by  the  State  charier  board.  The  company  has  been  organised 
to  furnish  electricity  for  light  and  power.    It  is  capitalised  at  $aoo,ooo. 

OSWEGO,  K.^N. — The  Kansas  Traction  Company  ha«  been  organ- 
ised for  the  purpose  of  promoting  an  electric  railway  from  Cherry- 
vale  to  Columbus.  S.  13,  Miller  is  president  rfhd  C.  A.  Wilkin,  secre- 
tary. 

COFFEYVILLE,  KAN. — A  company  has  been  formed  (or  the  ptir- 
pose  of  building  an  electric  railway  from  this  city  to  Forest  Park, 
and  application  will  be  made  immediately  for  a  charter.  The  direiAors 
are  W.  II.  Sfacpard,  L.  L.  Birmingham,  Dean  Gill,  S.  D.  Frazier,  James 
Stanton,  C,  L.  Hollingsworth  and  J,  B.  Tacketl.  The  company  will 
haire  a  capital  stock  of  $35,000. 

AUGUSTA,  ME.— The  Conaolidatad  Railway.  Electric  Ughtlng  k 
Equipment  Company  has  been  organised  with  an  authoriied  capital  slock 
of  $i6,ooo,uf>o.  The  promoters  are  Isaac  L.  Rice,  James  L.  Weston, 
W,  B.  Lord  and  George  W.  Hoyt,  of  New  York;  M.  II.  Simmons,  of 
Hallowell:  I^ewis  A.  Burleigh.  I,  U  Fairbanks,  J.  Berry  ami  1.  E. 
Cbadbourne,  of  Augusta.  The  company  proposes  to  deal  in  gas  and  elec- 
tricity and  build  railroads  and  establish  stearaabip  lines. 

GRASS  LAKE,  MICH— The  Portage  Telephone  Company  has  been 
incorporates!  with  a  capital  stock  of  $900. 

PALO,  MICH.— The  Fenwick  Telephone  Company  has  been  incor- 
porated with  a  capital  Mock  of  $0,000. 

HAKTWICK,  MICH.— The  Osceola  Telephone  Company  has  been 
incorporated  with   a   capital   stock   of  $],ooo. 

LANSING,  MICH— The  Northern  Ught  ft  Power  Conpaay  has 
been   incorporated  with   a  capital  stock   of  $4JS,ooo. 

MONTROSE,  MICH— The  Northern  Light  ft  Power  Company  has 
been  organised,  with  a  capita]  of  $615,000,  to  develop  the  water  power 
of  F'lint  River,  at  Montrose. 

RIVES,  MICH.— The  Rives  Telephone  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $1,000.  The  incorporators 
are  Fred   Marquedart,  Henry  K.  Wood   and  others. 

HANLEY  FALLS,  MINN.— The  Hanley  FalU  Telephone  Company  has 
been  organised  with  a  capital  slock  of  $10,000.  The  officers  are  I, 
Johnson,  president;  L.  Orwolt,  vice-president;  W.  E.  Hanson,  secretary; 
H.  M.  Hanson,  treasurer. 

TORONTO.  OHIO.— Articles  of  incorporation  have  been  filed  by 
the  Toronto  ft  New  Cumberlaod  Telephone  ft  Telegraph  Company  with 
a  capital  stock  of  $15,000.  Tbe  incorporators  arc  W.  S.  Hooloway 
and  others. 

LENZBURG.  MO. — Articles  of  incorporation  have  been  liird  with 
tbe  Secretary  of  State  by  the  Kisdon  Telephone  Company.  Tbe  in- 
corporators are  Dan  Waelts,  Adam  Kirchoefer  and  others. 

LEBANON,  PA.— The  Lebanon  Electric  Light  Company  baa  beta  la- 
corpcraled  with  a  capital  of  $10,000, 


VerjonaU 


Obituary, 


MK,  J.  W.  RONEY.— We  regret  to  note  the  death  of  Mr.  J,  W.  Roney, 
tbe  local  manager  of  the  Richmond,  Ind..  Light.  Heat  ft  Power  Company 
for  a  number  of  years.  He  entered  the  gas  business  with  Mr.  James 
Starr  in  i8oi  and  went  with  the  plant  when  il  was  sold  to  Mr.  J.  E, 
Lowrs.  of  Dayton,  in  |89]'  He  remained  with  the  company  also  when 
It  was  purehaMrd  by  the  well-known  holding  corporation,  the  United  Gas 
h  Electric  Comiany,  of  New  York  City,  He  had  in  this  way  given  con- 
tinuous service  from  the  date  of  his  6rst  connection  with  the  plani  in 
1801,  and  bis  death  is  deeply  felt  by  hi«  asMiciaies, 


lis.   ](.  A.  CUaiSTKMSKK. 


curing  patents  here  and  in  Europe. 


MR.  NIELS  A.  CHR1STE.SSES, 
vhosc  services  have  just  been  sccatcd 
by   the   Allis-Chalmers  Compasy,  oi 
Milwaukee,     which     will    make  tbe 
brakes   and   air   compretsort  bearing 
his    name,    was    born    at  TomiDg, 
Denmark,  in  1865,  and  after  a  very 
>ucce»«fu]   career  as  a  designer,  est- 
irincer  and  inventor  in  Denmark  and 
England,   as   well   as  in   India  and 
(  hill,  be   caroe   to  this  country  In 
1B91.  entering  at  once  the  employ  of 
the   Fraser-Cbalmers  Company,  as  a 
designer  of   Corliss   engines  anj  iti 
valve    gear,    to    which   other  dtitic* 
were  soon  added.    An  accident  on  an 
electric  railway  led  him  to  note  the 
defects   of    band    brakes  on  trolley 
cars,    and    be    then    developed  tte 
Chrislensen    acbcme   of  apylying  air 
brakes  to  such  cart,  sabse<|uently  ae- 
The  first  practical  tests  were  made 
at  Detroit  in  1IW3.  «i>il  tince  that  time  the  Christensen  types  of  biake 
have  bccume  very  widely  ki»vm,  tbe  comnKrcial  exploitation  dating  Iroa 
1896.    The  Christenaen  Engineering  Company  was  organized  in  Milwaukee, 
in  the  early  part  of  the  year  189?-    At  the  outset  Mr.  N.  A.  Cbristen- 
sen  did  practically  all  the  work  of  designing,  selling,  installing  and  col- 
lecting, but  before   the  close  of  the  first  year  the  business  had  grown 
so  that  il  demanded  nxire  aasistance  and  Mr.  F,  C.  Randall  (now  district 
rj-iager  of  the  AlUs  Clialmera  Co.,  at  New  York)   was  induce<l  to  ttM 
date  himself  with  the  company  as  chief  of  the  sales  department,  and. 
with  his  active  and  successful  management,  tbe  business  grew  so  rapidly 
that  the  sales  of  air  brakes  in  1904  aggregated  nearly  $1,300,000.    In  tbe 
fall  of  1901,  against  the  judgmrnt  of  Mr.  Chrislensen,  who  was  not  him- 
self a  stockholder  in  the  company,  it  was  decided  to  broaden  tbe  scu^ 
of  the  business  and  include  general  electrical  manufactures.     This  itcp 
led  lo  his  retirement  as  general  sugerinlendent  and  tbe  t'hnitensen  Engi- 
neering Cro.  was  later  merged  in  a  new  corpot,)tion  known  as  the  National 
Electric  Co.  Mr.  Cbristensen  engaged  in  Ibe  business  of  constructing  air 
compressors  and  others  of  hia  patented  articles,  leaving  to  the  company 
the  cuostruction  of  air  brakes  for  electric  cars  under  his  patents,  he  re- 
ceiving a  royalty  for  Iheir  use.    The  National  concern  went  into  the  hacMls 
of  a  receiver  in  the  spring  of  1905,  and  was  adjudged  a  bankrupt.  Dtir- 
ing  the  early  part  of  1903  tbe  company  sought  lo  avoid  tbe  payment  of 
royalties  to  Mr.  Cbristensen,  and  after  being  operated   for  ten  months 
under  a  receivership,  was  sold  at  public  auction  to  interests  representing 
the  Wcstinghouse  Air   Brake  Company,  which,  it  is  stated,  legally  sur- 
rcnded  all  rights,  title  and  interest  to  all  the  Cbristensen  patented  devices, 
and  also  settled  the  claima  of  Mr.  Cbristensen  against  the  National  Elec- 
tric Company  and  ils  receiver.     Since  this  settlement,  negotiations  have 
been  brotight  10  a  successful  issue  with  Mr.  Christensen  for  the  consoli- 
dalion  of  tbe  Cbristensen  air  brake  and  compreaaor  business  with  the 
great  interests  of  the  Allis  Oialmers  Company,  Mr.  CbriMensca  huaadl 
going  to  this  institution  as  coiuulting  encineer. 

MR.  R.  A.  C.  SMITH,  the  financier,  who  baa  large  citctrieal  ister- 
csls,  has  just  returned  borne  from  Europe. 

MR.  GEORGE  W.  WUOD,  of  the  Buiton  office  of  tbe  General  ElectTK 
Co.,  baa  accepted  a  poaition  as  superintendent  of  tbe  ituiniripal  eiectzic 
lighting  plant  of  Mansfield,  Masa. 

MR.  R.  C.  CLOWRY,  president  of  the  Weatcrn  Union  Telcgnpfc 
Company,  has  just  relumed  from  a  very  pleasant  trip  around  Esnpe. 
much  benefited  by  the  rest  and  change. 

MR.  R.  W.  POPE,  secretary  of  the  American  Institute  of  Electrical 
Engineers,  has  sailed  this  week  for  London,  to  participate  in  tbe  hw^ 
pitalilic*  txirnded  by  the   Initllution  of  Electrical  Engineers. 

DR.  S.  S.  WHEELER,  president  of  the  American  Institute  of  Electrical 
Engineers,  sailed  this  week  on  the  "Barbaroasa"  to  attend  Ibe  meeting  ia 
England  with  the  Institution  of  Electrical  Engineers  of  Great  Britain, 
details  of  which  have  already  been  given. 

MR.  A.  S.  IIII.LHOUSE,  general  manager  of  tbe  Stark  County  Tele- 
phone Company.  Canton,  O.,  has  been  appointed  chief  engineer  of  the 
Cuyahoga  Telephone  Company,  of  Cleveland.  Mr.  Morton  Perdue,  gen- 
eral superintendent  of  the  Stark  Company,  baa  been  promoted  to  the  vacant 
position. 

MR.  FREDERICK  C.  HOWE,  a  wctl-koown  lasrycr  of  acveJasd, 
partner  of  Proiesaor  Garfield  of  Princeton  for  many  years,  and 
of  a  book  on  "The  Cily,"  ha*  written  for  ibe  July  Seribner,  as  a 
of  his  persons]  investigations,  an  article  on  tbe  municipal  goitiuiaot 
of  Glasgow. 

MR.  J.  F.  AHLERS  has  resigned  his  position  as  city  electrician  of 
Tampa,  I'Ta.,  which  he  has  held  for  thirteen  years.  He  is  manager  of 
the  Big  Sandy  Telephone  Pin  and  Bracket  Company,  of  Louisa.  •n' 
is  about  ready  lo  turn  out  loeuM  pint  and  side  brackets  for  tbe  general 

electrical  market, 

MR.  A.  H.  HACKEMAN,  fur  many  years  prominent  in  the  sKtet 
department  of  the  New  York  Edison  Company,  has  recently 
gineer  for  the  New  York  oflice  of  tbe  Electric  Storage  Battery 
He  received  some  snhstantial  testimonials  from  bis  old  associates  «* 
making  the  change. 


ELECTRICAL  WORLD. 


MK.  JOSS.F  LEIUF.NER,  electrical  ro«ii«cr,  KcreUrr  of  tbe  Elrttro- 
Icchnisdim  Vertin   ol   Vicpna.  tditor    uf   llif   Z;'itir!iiifi  l-;.'iiro- 

.*^.iinit  iin^  M iisckineHbau,  is  a  vimi.jt  C  i  t:iii  ci'-iutry  ■■-u  ttit-  ra:t  Iiii-r. 
and  it  lukiitg  a  atudy  at  Antctic«n  elcotrical  mcUuxii  and  plants.  Ue 
II  an  acute  olMcrver  and  i*  lakliiii  a  6ttp  iiltcntt  m  ill  tint  Im  ten 
d'Hfcrlng  from  European  praclic*. 

euor.  K.  OCWU,  «f  th«  lBp«ia|  IldVMi^  «f  Kr<«>.  U  bi  Od* 
coaatfx  da  n  nmaded  kaw  ol  iliiMt  ia  «t6n  to  nahc  a  ■n4)r  •! 
r»«ioe«rinc  practice  prior  ta  rclwataf  to  Ut  dotlc*.  F«r  the  pan 
»evcn  year*  Proi  Ofw*  bM  bacii  Oa  aiiiMtBk  •!  Pi»f.  M.  Maabi. 
keMl  of  the  IMttaltr  Dccliieil  EnffDotfiar  d^^ttnaql^  4Mtev  part 
of  wUek  Hme  to  tmht  damaiAaailalfy. 

PROF.  I.  FVjnMA,  «(  Japan,  who  has  been  vWlioit  this  covBtrr 
«SBin  after  a  toog  ifcitoet,  bai  tailed  for  England  tbia  week,  takitig 
with  hirii  h'i<i  Mtt  BOW  a  student  in  tbti  country.  Tbry  will  parliel- 
p«tr  in  tl;r  I:i«titule  bospitalitiei  on  the  other  aide.  Prof  Fujiuki,  wfca 
is  .111  hctioiaty  ineuibcr  of  tbe  National  Electric  Light  Axociation,  al- 
trndi  d   il;c  sunial  itiretin*  at  .^tlant■c  City  lait  week. 

Ml<  WILLIAM  Cf  Ff-.C,  IR  ,  .,ho  hai  been  apedal  agent  of  the  West 
innhuuit   KIrvtnc  .'t    .\L>n  i : .«  I  mi  i  I'll  C»inpany  in  iu  St.   Louis  tctiiiury. 

hAm    just    rettjvt^    liii    .i)  l-iir,!:iLi  jit    ut  !ni»t:ie»'T    of    the  Louin 

office.  Mr.  1).  Wrl'..irr.  ioimr''.*'  iii.tnj^Kri  r Le  ofbcc,  baa  bcni 
tnuiaf erred  to  a  poaitioa  in  tbe  Cbieago  aalea  odiee  of  the  conpany.  Mi. 
J,  S.  TtiMla  Im  ton  ipgaintrt  a«tiaB  ■■■■tcr  «f  the  nr«  disttict 
oOm  dpcBcd  Vr  tto  WMliBitoaae  SIcctne  ft  MimlKturiDc  Cowiiany  m 
the  New  Endand  BulMtab  Kawaa  Otjr,  M«.  Mr.  Tritde  mm  fpcncrly 
connected  with  tto  SC  L»uii  aCcc  al  ito  WeMiaitoaw  Bkctria  I  Man 

PROP.  BLtHU  TBOHSON  addrcMcd  nenOj  tto  ElMrie  Meier 

and  Inttnnnent  AunHaCion  of  T.ynn,  Mat*-,  at  ita  annual  dinner,  and 
■ave  sonie  intcrettinn  dctaila  a«  to  the  Tboniwn  meters,  the  firti  af 
which  was  maOe  >n  18SS  nn<\  fhnwn  at  tbe  Paris  F.xpotillon  the  next 
year.  In  li'.Sr^  -.:>rj.  il:r  ilinin<..iM  rrc-irclinn  uatlmcler  wa*  iiivciitcl. 
continuiTiji  ill  the   prrsfnt  titnr,     Mr   (*i5x.  thp  toastnu^lrt. 

st:i:Ld  Lii    i  -^'j  ■    till'    1  him».-in    ii.fti-f    fa.  t  ji  y    tl.nli  'i  ,1    ...iii  ,1.  i!> 

of    50   meters  a  weric,  while  at  the  present  time  nearly   5,900  weekly 

ata  mini*  out.  The  Aawciatiea  ma  fbanM  atom  two  yean  i«d 
aad  toa  toca  very  siKccsifal. 


Troth  VvbUditioiu* 

INJBCTOB&— Ito  Haydtn  ft  IMir  MaaollCtaring  Company,  8j  Ul> 
wly  S^m  Maw  Yw^  toa  tonid  as  ffliuttalMl  attalocue  prcaentlng  a  conv 
plate  IIh  ol  laftolarir  •jactora,  J  at  ajyiratuB  and  water  beatera. 

VBHTILA.Tni&— Tto  tort  MmfMwigc  Company,  Akrco.  O..  bas 
iMi*c4<  a  oaiit  toaUct  dnolad  la  tto  Btot  caia1>iiiatig>  akHilht  and 
veotUaMir  fee  factarie*,  boiler  hvwm,  power  bimact,  aal  otbcr  boiMntt* 
tiAadt  UgM  aB4  aaadlMiao  m  ntadttf, 

CLBCniCAU.Y'OrERAnD  WATnil>TKiBT  DOOSS.— BMlMla  No. 
IS  of  tto  "Loov-Ami''  SfMng  Craqiany,  Cleveland,  0„  givta  aa  inlcr- 
otiatg  illiriiiiiiio  of  Ito  features  of  electrically  operated  bulkbcad  da»r< 
including  ■  convincing  argument  8<  to  the  special  advantages  possessed 
b^  rlrctrK-ty  in  cocnpatison  with  hydraulic  power  for  closing  tbe  doorv. 

UtSlG.N  OK  U>CO.\IOTlVES.— r.iii-.Lfri:;-  No,  54  of  Bornham.  Wil 
liams  &  Company,  Philadelphia,  i'a..  cuiu^liis  ^  must  interesting  atid 
valuable  recufrj  of  rvcent  constnictious  at  tise  iialdvrin  Locoitottvi-  Work*. 
Tlir  criLal'js'jr  "  Jiviiied  into  parallel  oolumna  printed  in  Frci»c;i  v  I  1  ■  u- 
lish.  I'botographs  are  reproduced  oi  14  locomotivca,  for  each  of  which 
aU  of  Ito  yrlae(f*l  dtomiiaaa  ara  ^vm  Io  toth  VtmA  and  En«IMi 
tahL 

TRAOf  UGHTIMa—Caavlal*  agnjagthoal  dabOs  of  biMlrivcn 
altclrieil  aqtdpniMiia  far  Oa  ^thitaf  ol  lallrgad  em  are  litwo  is  toltotii 
No.  10  recently  is«ued  ty  the  BHas  Elaglric  Car  Lighting  Company.  Mil- 
waukee. Wi*.  One  of  tto  watt  prgatawm  fcitoses  of  the  Bliss  system 
retldes  in  tbe  use  of  a  counter-voltage  genemtor  whkh  asailt*  in  tocping 
the  electromotive  force  on  the  lamp  circuit  at  a  contWtt  Valtse  la4epoadcot 
of  Ito  vaiiattoii  o(         of  tto  maia  (cnenur. 

TBK  CBHTRAL  SCBCTBIC  COMFAIfY.  af  Cbtono,  laienil  Wcilrrn 

agent  for  "Deltahcslon"  magnet  wire,  is  sending  out  new  lists  announcing 
a  reduction  in  price  on  tills  wire.  It  has  been  felt  that  tbe  only  objectiun 
heretofore  agaii'M  the  M«  i^f  "Dellabcston"  wife  in  preference  to  a 
cotton  coi-ercd  matinct  ...r..  r.  r  winding  field  and  arm.itiirc  c^iils  on 
railway  motors,  has  lireii  the  cost,  and  this  objection  has  now  Lcm 
removed.  As  general  WeilerB  agent  for  D.  &  W.  material,  the  Central 
ElcctrK  is  also  sending  out  copies  of  the  new  U.  &  W.  price  list.  This 
price  list  it  an  attractive  booklet  small  aaatwh  to  be  carried  in  tto 
podiet,  and  quotes  revised  ]>ttcet  on  D.  ft  W.  enclosed  fuses  and  aafeljf 
devices. 

LEEDS  &  NOKlllRLP  COMPANV.  of  4»oi  Stenton  Aven«|£.  PWIa- 
adetpUa,  toa  J  oat  Isaosd  an  axtroaalr  iotcrcittm  and  wall  cempOad 
taavUct  idniimlm  and  dneriptitrt  of  Ha  acw  abops  aad  Ubofatory 
mear  Wayoo  Jooelioa.  an  ideU  loeatraa  far  ita  woelc  Tto  toadsome 
tolMiofl,  atcetcd  whli  a  special  view  10  tto  claaa  of  hlgh-frad«  dec- 
Meal  apparatus  to  be  prodiMcd,  {•  three  itarfet  high,  fireprocf,  Tto  by 
5S  feet.  The  material  it  reinforced  ctmcrete.  The  light  Is  admirable. 
The  vi'ws  5hoiv  f»  tVin!  arrangementa  for  manufacture,  testing,  etc., 
aiiii  thr  iiri  'Im.ws  1  U  a  v  that  the  most  modern  methods  have  been 
adopted  throughout.  A  iii>t  is  given  in  tome  detail  of  the  various 
scientific  and  con>mrrcial  instruraeala  of  prcclliOD  ONde  ky  thii  Taaitg, 
rnergelic  and  enlerpriting  firm. 


/^9bifj  qf  the  Trade. 

THE  UMA  INSUIATOR  COMPANV.  Uaia,  a.  toa.  tbwaiii  Ito 
C.  S.  Wstia  Co.,  AUaata^  Co.,  oMaloid  a  aoMgact  Itwb  Ito  BavHuak 
River  Power  Caaapaajr  fbr  bttmca  dboaa  aad  f,o«o  Mgbnwria*  iaa«- 
Uten  aad  piat^  (ar  a  woikiaB  oollait  of  jmm  taMb  a  tcMliw  toMi^ 

of  70bOOO. 

THE  ELECrmC  CAPU  COMPANY,  of  17  Battery  Place.  New 
York  Citf.  it*  jntt  reoglMd  0*  addlllmal  ofdor  from  ito  Now  York 
&   Long   Fsland   RnTraad  Coaipaoy  In  ifac  mlleo  of  300,000  C  at 

\oltax  r.«l)le.  This  order,  c.iining  as  It  docs,  after  one  pisced  some 
n:omh!>  iK",  with  the  Klrctric  Cable  Cumjiany,  by  the  same  com- 
paity,  for  ij  male*  of  eaUe,  caoetauivcly  piovet  the  aitiafactka  eireo 
to  Vehaa,  tto  ivulaiiac  oaoweaNd. 

KOHLER  mOS.,  of  Cbie^  Ibnt^h  their  Padfie  Coiat  aaBiair, 
.\)incr  l)i.>Me  (  nmpanr,  tovo  Joat  flnlttoii  inaialling  a  four-iaoter  KoUar 
equipment   for  the  new  octuple   Hoe  press,  which  the   San  Francisco 

Ecaminfr  hss  inst-illrd  and  placed  in  t>)H ration  in  its  temporary  build- 
ing in  San  l-'rancisco.  Thr^  Imve  also  closed  a  contract  far  »  two-motor 
Kohler  equipment  for  a  sextuple  Hoe  press,  which  is  now  b,  in^  shipped 
for  the  San  Frincisco  C<3ll  for  invLilUtion  in  its  old  building  at  Third 
and   .Market  Streets. 

OKuNITK  <  .MILKS  l  OR  K  Y.  CENTRAL.-  In  the  article  in  our 
i«uc  ot  ,1.n:i:  j  i  n  ...yii  i-  kI'I  cables  simultaneously  for  the  New  York 
l-ciilral  in  the  Marlrm  Kivcr,  the  langiinge  H*fd  gWm  the  idcn  that  the 
dVonite  cables  included  were  armored  .i«d  :ii  -lit  1  :it  ll.n  inne.  We 
aic  advised  by  Manager  W.  I..  I  andee  tbai  the  Okonite  cities  re- 
ferred 10  ware  mtde,  armored  and  finished  at  the  Okonite  factory  at  i'as- 
•aic,  N*  Jt  wtoia  the  company  baa  the  fieUilict  (or  uuuiufacturing.  and 
baa  Mdo  gone  of  Ito  «<ry  larfctt  totonrinc  cablca  wtohaut  any  hiad 
of  aiiMaieo  bom  any  other  ataaiihcmrer. 

I'OUGE  ft  D.\Y.  engineers,  of  Philadelphia,  have  comi  lt  i-  1  [1  ini  i  .r 
the  new  works  of  the  Arthur  Koppcl  Company  of  N\w  York  and  Berlin, 
Cenaaay.  Conatmeinti  week  wiD  to  stagfed  at  oaca  aad  Ito  Hn*  «ao- 
MiVlaM  (he  iiaiaedaaie  rrretioo  of  •  miiiuii  of  Ito  itagtlio  Aap,  Ito 
light  car  afaop.  tbe  ittiich  the|s  (cnkg  ha]Wi«  aad  oSco  bafldlag  aad 
a  part  of  tbe  power  plant.  The  woito  Ore  iilaalcd  at  HeiaeweuJ,  a 
piaea  about  si  miles  from  Pittsburg,  and  will  make  many  of  tbe  products 
which  have  hitherto  been  ini|K>rtcd  by  -the  Arthur  Koppel  Company  ^OBI 
Germany.  Mr.  IL  A.  Ellis  will  tr^i.c  «t: ari:>  if  the  new  ylaat  aad  to  now 
arranging  for  tbe  building  <  !  the  pL-it.  Ik  lias  etIafaHlhed  aa  attee 
at   I7fi   Frick  Building  Anm  x.   i'litbl  nrc.  P:i 

WESTINGHOUSE  GAS  KNGINEt,  -  I  ;io  United  S'..iti3  SulI  I  lt- 
poration  was  perhaps  the  first  large  mill  operator  whiuii  began  the 
oparaMea  of  faa  eatlBoi  with  prodBcer  (a>  *'*<i  >l<*t  compiay  hat  a 
muahcr  io  wir.   la  Ito  raD  aiill  al  Bnddaek,  Pa,,  gaa  engiaca  rua  aatt> 

cial  ill   oketrie  aMiaratofa  wMch  fivaitb  power  to  Ito  roNiag 

milla  and  oltor  owehinery,  and  thcie  gaa  cathiea  an  oiwrKed  ly  Matt 
furnace  gas.  In  addition,  the  Americsn  Steel  &  Wire  Compaay,  which 
ir,  an  underlying  company  of  the  Steel  Corportlinn.  is  now  ei|aippias 
the  plant  at  Worcester,  Nt*«,,  with  an  F-i.i  h;>  gas  engine  to  operate 
the  mill  machinery.  .Ml  of  these  gav  rn^m.v  are  manufactured  by 
the  Wcslingfaouve  Machine  Co.,  of  East  rittsburg.  Pa.,  which  firm 
makes  a  specialty  of  their  iw«dwciioa>  lod  prgdoeeo  laa  OBtiaag  aa 
large  as  5.oi>o  hp. 

FEED  WATF.R  REGUI  .\ TORS.— The  W  illiamn  Gswge  Company, 
Putdiurg.  Pa.,  has  recently  sold  safety  fecd-ui»ter  regulators  to  the 
IlUnola  Cetnral  K.  R.,  i.juo  hp;  V.  f.  &  W.  R.  R..  ;;.ooo  hp;  Republic 
Iroa  ft  Steel  Co,,  is,ouu  bp;  Tciin.  Coal,  Iron  &  R.  R.  Co.,  10,000  bp; 
Peaaayltaala  Cail  Ca,  Aaao  hp:  Aaarieia  Car  ft  Niy.  Co,  ftooo  hps 
HercBB  Eaffnierlng  Ch,  s.eoo  to!  WcfMagtoHio  Elec  ft  Mlg.  Co,, 
i.Mo  hp;  New  York  Central  <k  Hudson  River  R.  R.,  3,1x10  hp;  Pullman 
Palace  Car  Co.,  J.ono  hp;  Illinois  .Steel  Co.,  4,000  hp;  Carnegie  Steel 
Co.,  3.000  hp;  Cfwible  Strel  Co.,  4,000  hp;  Boston  &  Maine  R.  K., 
li.iiuo  hp.  The  total  boilers  equipped  to  date  with  the  Williams  Safety 
Vff-i\  W^tfr  Regtilators  will,  it  is  stated,  aggregate  4,100.000  hp.  An 
■-itl'.M:  i  f  the  company  bos  recently  been  opened  in  Montreal,  which 
-Mill  t>e  c-ondiKted  by  Mr.  Wm.  M.  Courtenay.  Tbia  i*  the  third  office 
in  tlir  dominion  of  Canada  now  operated  by  ihia  CO  plasty  to  haodia 
the  business  coining  to  it  from  that  country. 

GENERAL  ELtCridi;  DI  IK  I'S  IX  S \N  IHWi.InCO  Hi,-  Grn. 
eral  Electric  ("onii'  uiy,  «  hii  h  i-si.il  .1  it*  :f..iiii  r  rfur  in  ihe  Union 
Savirifs  Bank  Bull  lii  i;  O  il.~.ni'l,  '  ,  --imii.  ili.iidy  .ifrrr  the  San 
Franciseu  disaster,  isb  'a^V,  as  a  Jvc^l  r.t:Kc  .it  i;59  Geary  Street, 

la  the  burned  city,  has  already  leasi-d  a  suite  of  rooms  in  the  new 
Meaadnock  Building,  which  It  expects  10  occupy  about  June  IS,  >jW7. 
Far  toadUar  tto  praieat  bariaew.  0  half  a  Meek  of  told  too  beeo 
leaaed  ta  Eaiefinlle  In  doee  imHinaily  10  tolh  the  tonta  Pb  aiui 
Soaitora  PacMe  SaDnwd  tracks.  A  temporary  buildinf  io  aaw  ataot 
completed  ea  ihia  lead  for  taking  care  of  stock,  and  oath  hat  already 

been  started  on  a  new  u-arehouse,  containing  about  80,000  sq.  ft.,  which 
win  be  locatvd  ut  the  south  end  of  the  block,  bounded  by  Kansas,  Rbode 
Island,  isth  and  Alameda  Streets.  At  the  temsxiJ^.i-y  wjrrtnij^e.  forty 
ears  of  material  have  been  boused  and  nincKn:  .:;ir!,  '  f  u'J.Jitunal  ap- 
paratus are  now  in  the  yards  wailing  to  be  unloaded,  with  thirty  or 
forty  mote  cars  fn  route  from  Schenectady.  Additioaal  ctrt  are  hdnt 
shipped  from  the  company's  factoi^ci  M  that  the  ilsdl  at  Sia  Frao- 

ciaee  wlli  oaon  to  eoaipieiew  At  preacel  Ito  eoHpaay  la  la  emeHeat 
coaditfam  lo  Ml  order*  u  rapMly  la  tofora  Ito  In. 
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UNlTet>  STATKS  I'ATKNTS  ISsLEU  JUNE  5.  ■»"<•• 
ICMMllKlcd  bjt  RoscDbaum  &  Slockbridgc,  Pat.  Attyv.  I4i>  Nuiau  St.,  N.  Y.] 
•19,1)4.  HAGNETIC  CUT-OUT  APPARATUS:  Uonsrd  Andnn,  HiM- 
iofli,  England.  A|ip.  6lcd  Mar.  u,  1901.  A  Biagnetie  cuMM  havlM 
an  amwiure  journailcd  between  (our  |K>le  picc«*  whicb  are  «•  wmtA 
lint  Ike  armature  imn-e*  in  dlflcrcnt  dir««(i«NW  wbca  the  cancat 
it  revcraed  dmHigh  (he  eiilHMU.  TU*  arnaiwe  b  connected  to,  • 
trip  which  pcnaiti  tkc  awitek  kvtr  10  MM  •ktnevcr  Ike  pMnnijp 
is  revericd. 

««,IJ7.  F.r.E^TRIC  SWlTni;  rhnrlts  S.  !'..irV<  kw.  MiddlcluwTi  ( ). 
Apji.  tiled  \"v.  II,  ly-M-  A  t.witfh  Ic^cr  bat  :i  ;i;nr  of  mctall'.c  cl.T-'- 
ihcrron  which  cnibrj*cc  »n  uidinary  uibxilar  iiise  through  which  the 
current  (uaMt  loflead  of  Ihroutih  the  blade  u  in  tfae  usual  con 
llrueitun. 

<.>j,2^o.  .ARC  tAMPi .Samuel  II,  Blake,  ^erwy  City,  N.  J..  ani1^  r,eor^e 


l;aa,i5a.  ELECTRIC  CABLEWAY  SYSTUM;  Maxwell  W.  Oay.  ScheoM. 
My,  N.  y.  Apjk  filed  Jan.  6.  tws-  A  device  (or  kec|iing  the 
tnction  cable  tut  when  coaling  reiaelt  at  sea.  For  Iki*  panraw  the 
Iraelion  cable  is  connected  to  a  hoiiling  mdor  at  eack  of  m  emWi 


ami  Hi  movement  in  produced  by  varying  the  relative  e.in«f>  of  tbe 
two  ■otors. 

>«,aC«.  MOTOR  SLVK  I  INC  RHEOSTAT;  Hi>u>  II.  i..  n!i.,M<T.  SdwoCfr 
tady,  N.  V.  Aiif,  iilcd  Uine  10,  njoj,  A  pivuud  anii  is  hollow  and 
hai  a  pluralil)'  i  t  contacts  thririii  ..(  v.^t>ini£  li-tislh.  The  inn  also 
contains  mcrciiiy  which  cli  circ-iK  .»ith  the  i-nri'.,ir;*  in  surccsaion. 
BO  that  the  resistance  of  ihi;  rfaeu^tat  l^  i£radiiaHy  cut  out  as  the  arm 


tiLH*.  ELECTRICALLY  HEATED  IIOM  n\V  BODY;  Eniil  Haagn. 
BanMMB-tkr-Miin,  Ccnnany.    A|.i>.  I'llrd  July  7,  190$.    A  rcilMuicc 
t  (or  hrating  muflcs  havinn  a  piece  of  wire  nettkMi  or  iMfic 
(pitally  round  the  muffle  and  iraveraed  b]r  the  cmtant.  Tb« 
c  a<  having  a  fihrfa  iaiuad  of  a  linflc  wire  i«  l«  amrfd  da- 


taj.fy*- — DyiuBO  Ekctrie  MariiiB*. 


Mnietioii  ]iy  fiisint:.  The  iu-1'A<trk  uill  «lnnd  a  htgdrr  tenux-ralurc 
than  a  sini[ilcr  -..in. 

•mjjS-  SYS1K.M  ciF  MOTOR  LU.NTKUL;  George  H.  Hill,  Schenectady, 
H.  y.    Ap|>.  6lrd  N»v,  ly,  1(04. 

SYSTE.M  Oh  <klOTOR  CONTROL;  SlfVlU  Ktohn.  BerKn.  Ger- 
many.    .-\|>f.   filrri  ,1nn.   25,  I9<i4, 

tji.Jta,  STAKTl.VG  KIIKHSTAT;  David  MiUer,  Scbeti. .  ,  N  N 
App.  filed  Nov.  Jt,  1904.  A  rest<tance  box  having  a  plurality  ni  vi  t 
lically  projecting  fingers  and  a  lever  arm  which  closes  a  cnc  n;  mic 
Ceasivcly  therewith  when  tt  is  moved  into  horizontal  relattun.  .\  tna^-' 
net  is  |»Tovtded  for  holding  the  l<v<-r  down  as  lonu  as  the  litic  voltiKc 
is  applied. 

.■<ti.  TKANSlViKMliK;   W  ill.r  s    Mu-jdv.  Schencctiidy.  N.  Y.  \pp. 
fdrd   N"*     if.   I't'  i-     Hi',:r,i:  tr^  tl:c  dttaj's  rl  an  c*il  tr Jin«fi'»rtiti-r 
(ritf   ihr  .^.I't   ^^^l.n•l^■i   in    a  l;mk   tt ■n'.i. mti|(   uti.      i  lie  mvnt- 

I1..11    I -krf  ir-il:ir:.    rtJ.ittT    : ll'f   iiu'h.-'d   i-'f   ni^liiiiif    llic   JhkIi   1- ''.i  n; 
coiiiucli.ni^  Mhich  are  Iril  throuuh   the-   top  <ii  the  liox  in  »|>ecially 
Arc  jninted  in  tuch  a  way  as  to  permit 


ft.- 


construct*  d  sluvcs,  Tht- 


&>jjo4.  DYNAMO   RLECIKIC   MACHINE:   Robert  IL  Rogers.  Scbe- 
*    ~  "   "  ignition  deViM.  for  •«• 


c<iiivfiiii_iit  a"»cmbling  or  disst-mb-ing, 
J04.  DYNAMO   ELECIRIC  MACHIl 
■Cftaily,  N.  y.  App.  lird  Nov.  jv,  igo4.  An 
plosion  cnciaea  cnpibh  ot  having  a  substantially  anifam  wilim  i«- 

IS^l&SA^  ^tA"%(  \3,,:tSSS'Jx!?L'^ 

to  reerivc  a  amalter  prmntage  of  the  tiyaamo  e.m.f, 
falijos.  PROnUCTION  OF   STI  Ff    CONTATM.V*;   TITANIUM;  Au 
guste  J.   Kussi,  New  Voti.   N    V     A!;.,  hied  .May  lo,  1904. 

AI.I>R.NATl.Vt;H  KKK.NT    MUlUK;    Charles    P.  Sieinnielr. 
SCbennclady.  N.  Y.    App.  filed  Sept.  aO,  1904. 

Raijl*.  RHEOSTAT;  George  E.  Stevcna.  Lyon.  Mus.    App.  filed  Oct. 
II,  A  rheotlal  having  two  parallel  coila  cub  wound  with  hare 

«m  ■irf.a.gMiim  md  m  vrMdib  ■Mumed  a  liidbig  brtnti  ar  btMgc 
bavmc  MadM  capable  nf  CMiiacliag  with  both  of  *iUI  coili. 


ajMM4.  RAILWAY  SICKAUNIi  SYSTEM;  Jacob  1i  Stnihl 
York.  N.  Y.  Appb  filed  Inly  ij.  ■•o*.  A  rrult  il  m.:i  .iI 
■    ■  ■  hit" 


v.- 


bavinir  uorMc  ballrrki  whicii  are  connected  to  th-^  ir.u  k  t.hN  tl  :>  i  k-b 
a  Ruhmkarff  <«il.  In  lbi«  way  the  track  rni':s  are  i'n<-riitri*d  to  an 
alterDatiiii(  difference  of  polmtHl.  The  slor,iu<:  battirv  <iU<>  tia>  con 
nertions  to  a  dirret  current  nagnct  ri|ieraliiiK  the  sein:i|diore  signal. 
This  circuit  ii  chued  by  thurt  circuiting  the  tracJi  raila. 


John 


B.  Taylor. 
Swampsentt. 


PORTABLE  POTENTIAL-INDICATOR: 
Sdicacctady,  M.  Y,    Ap|i.  lilcd  J  one  lo,  1905. 

S»,»3.  THERMOSTATIC    CONTROL;    Elthu  Thoniwm, 
Mau,    App.  filed  Oct,  I,  i9o» 

•»»,3.J.?.  CONTACT  UEVICK;  Knut  Tornhcrf  I.ynn,  .Mm  A;ii.  ti  r.l 
Nov.  3,  iiy*.  In  order  to  nvcrcotnc  the  detect  s^hich  has  been  l^j-jmi 
in  those  caiilact  deiicc^  where  .1  ir.cTcurv  globule  flows  from  one  end 
of  a  lube  to  the  other  the  [i,itentee  pro\ide<i  a  glass  tube  of  sjxCTal 
shape,  which  when  rotated  impe-ls  the  mercury  globule  always  in  the 
same  direction  t<a  make  tli<-  cnniaeta.  Thik  overcoroes  the  defect  hith- 
erto found,  nan'.riy,  that  of  the  mercury  sticking  to  ihc  glass. 

8JJ.3JI.  INLH'CTION-COIL;  Montrarille  M.  Wood,  Schenectady.  N.  Y. 
App.  filed  Nov.  15,  1904. 

Sjj.jj«.  THERMAL  CUT-OUT  FOR  ELECTRIC  CIRCUITS;  Janes  C 
AniMiri  Pllllhllfg.  Pa.  App.  filed  June  R,  I90J.  A  device  for  use  with 
^wcr  liintia  and  particalarly  in  connection  with  Ihc  healer  thereof. 
The  heater  has  a  cavity  with  a  (unble  material  (herein,  said  cavity 
being  clotted  by  a  plug  attached  to  a  circuit  wire  and  when  the  heater 
hecotncs  warm  the  plug  is  c^iicllcd  and  the  heuliiitt  circuit  broken. 

84J.J4j.  CONTKOr-I.IXG  AT.TKkX.VTINC  CCKKK.VT  MtlTOKS;  I  tank 
r,.  Catie.  Schenef t.;dy.  N.  ^'.     App.  tiled  Jan.  jj,  1904. 

■aa.3«5.  METHOD  Ol-  APi'LVING  TERMINALS  TO  THE  CI-OWEHS 
OC  ELECTRIC  LAMPS;  .Marshall  \V  Hanks.  Pittsburg.  Pa.  App. 
filed  Mar.  aj,  ipoi.  A  method  fur  ailaclting  the  tenniD),Tt  of  glowcri 
of  Nemst  and  similar  Lam|M.  The  jiateutee  fuses  platinum  globut« 
to  the  coda  of  the  metal  by  an  arc  lamp  and  then  attaches  the  lermi- 
nal  wires  to  the  platinum  hy  fusing  them  in  ray-hydrogen  flame. 

Rj/.jyii.  SYSTEM  OF  APPLYING  ALTERNATING  CURRENT  ELEC- 
TKICAL  ENKKCV;  llrnjaniin  G.  Lamttte,  Pittsburg,  Pa,  App  SM 
Hept.  2j,  lyc4. 

!^^i.^b^,  INi  LOSlNf.  CASE  lOR  TEI.EPHO.NE  .SET.S;  Frank  R.  .Mc- 

Ik-ilv,  Kv.in«l4Mi,  111.    App.  filed  Dec  10,  1904. 
«2-.4',i>  SHi.NAI.l.VG  SYSTEM    FOR    PARTY    TELEPHONE  LINES; 

James  L.  .McUuarric,  South  Oranirr.  N.  J.    App.  filed  Jan,  29.  y^toj. 

8jj.4<"J  TERMINAL  CONNECTOR;  Joseph  OpiU,  New  Viik.  N  V. 
App,  iilc<I  Feb,  33.  1904.  .\  plan  fcr  attaching  the  coi-inr.iion  wires 
to  electromagnets  so  as  to  avoid  their  bcini;  broken  orf  tii  ii^r  \ 
disc  is  perforated  with  a  pair  of  holes  through  wlucti  h-c^aKk'  lefts 
project  and  the  wires  are  wrapped  around  these  metallic  legs  hi  that 
they  will  not  become  broken, 

811.470.  TELEPHONE-TRANSMITTER  OR  AUDIPHONE-RECEIVER; 
HermaBn  G.  Pipe,  New  York,  N.  Y.    App.  filed  June  it,  jgof. 


Sai,4«a.  BRIDGING-CO.VN ECTOR  AN  D  TELEPHONE  LINES;  Manriaa 
C.  Turner,  New  York.  N.  V.    App.  filed  l>ec.  /j.  1904. 

TKAFrii:   CONTROLLING    APPARATCS;    <  lyde 
Ml  Dec  4.  ipo5.  Relates 

oo^v  wen  Mw  can^imi 


■iLSoB.  RAILWAY 

J.   Coleman,    New    York.  N 


CONTROLLINt 
Y.    App.  filed 
to  the  cIrcuitH  and  details  of  a  sniiinad 
the   short   circuiting   of   the   tnidt  fgil 
by  an  alternating  current. 


•tl.S2«.  EI-KCTRIC  SYSTEM  OP  TRANSMISSION:  Charles  G.  nod 
Edward  J.  Burke,  Brcwklyn,  N.  Y.  App.  filed  Jan.  o,  1904.  Rdatts 
to  witeleM;  rrlegijipby  and  includes  a  special  svsteia  of  relays  by  which 
the  si|in.il<.  are  tiatixiniitrd  and  received  at  the  ststioniL 


«jj,5fle..  itisi KincTistinoARn; 

filrd  (.let.   1  1.  Mxij. 


Ftanr  J.  lK>mnier<nie,  Chicago,  111. 
Thomas  J,  Johnston,    Brooklyn,  N. 


»«,6to.  HGIITXI.NG  ARRESTER 
v.    App,  filed  July  11,  ipot. 

••a,«ii.  MITT.TIPLK  SWITCHBOARD  FOR  TELEPHONE •  EX- 
CHANGES; Milo  C.  Kellogg,  Chicago.  III.    App.  AM  A|W.  S4,  189I- 

Sll.fi.s.  RAIL\VAY  SIGNAL  APPARATUS;  Emil  L.  NoMnc,  Elgin. 
III.  Apii.  filed  Srpi.  tl^,  iv<>S.  In  order  that  an  engineer  may  know 
the  conditieni  of  a  «wiiclt  in  advance  of  his  train,  a  circuit  is  msde 
to  a  rail  aKljacent  the  track  when  the  switch  point  is  in  open  rela- 
tion, and  a  trotli-y  on  the  enKine  engiaKes  this  rail  and  rtnK)  an  alarm 
bell   in  the  loconK'livc  cab. 


Emil  L.  Nolting.  Elgin.  111. 
Relates  to  modifications  of  the  above. 


8aj.6j6.  RAILWAY  .SIGNAL.\PI-AKATU.S; 
App.  filed  Feb,  ifi,  1906. 

a«i.64>.  WOOD  STRAIN  INSULATOR:  Thomas  C.  While.  St,  LsaH 
Mo.  App.  filed  Aug.  y,  looj.  A  strain  insulator  having  a  wmm^ 
bar  with  conical  ends  with  their  apeses  toward  oiw  another.  Tbt 
conical  ends  are  eiKlosed  by  two-piri  clamps  which  are  riveted  lo- 
gdbcr  iiid  have  eyes  fur  connection  with  Iba  Una  wina^ 

MACHINE:  WUIiifli  SHtoltr.  Cecal  Bb> 

May  js,  i9t><i. 


S«.69?.  DYNAMO-ELECTRIC 

ringlon.  Ma-ss.     .^pp.  filed 


H.j.riMj  TROLLEY  STANIi;  Jchn  Zielinski,  Detroit,  Mich.  A|ni  tiled 
iKt.  j2.  1903.  A  trolley  support  comprising  a  pivoted  arm  baviiig  a 
-ioiok'  impelled  Mock  deetrcd  Micnen  and  Mk  conneetions  fraa  laid 
1 1 'ck  uhercbgr  the  spring  action  ^rndneea  an  gagalar  novcwicnt  af 

the  pole, 

Kjt.yi}.  BELL  BOX:  Sidney  A.  Bcytand.  Elyria,  O.    App.  filed  May  1 
1904.   Details  ol   -  -  .   .  


fom  palariiy. 


of  conalruclion  of  a  lelepMine  bell  having  a  pcmuhtnt 
annatan  pWotcd  adiaeeail  thanla  10  a*  la  have  aai- 
TUs  armalwre  conn  rata  vKh  the  bail  dapper  in  ihe 


■n.yi«,  TBLBPH<Nie4»LL  METER;  aarieg  T. 
pita.  Pa.   App,  IM  Oct.  s,  1903. 

(saAlS.  TROLLEY  WBEEL:  Gro,«c  W.   Tol.r.  Indianapolis.  Ind.  Ai.f 
wed  JlHie  as,  laal.     'IIk-   tmliy   wluc:   1^   ln.idr   with   a  numUr 
railial  Angers  each  of  which  is  opiihic  of  iiMivrmeni  in  an  a»al 
direction.    These  ftnaeri  close  over  Ihe  trolley  wire  in  passing. 


8«,»?t.  PRiH  ESS  OF  CO.ATING  ONE   METAL  WTTH  ANOTHER 

AND  THE  KKSl'I.TING  rROIUCI  ;  Samuel  H.  Thurston,  Newsrk. 

N.  J.     .Vl'P.  tiled  -\:tr.  I,  19115 

»«.1W|.  ELECTRICAL  PIANO  PI„\YING  MECHANISM:  Carl  E 
Brown.  Columbus.  O.  App.  filed  June  s,  190;.  Detaib  of  cons* ruction 
of  an  electrical  piano  player  having  a  perforated  strip  which  allows 

the  vinl.d>Ir  rl,-i-ific  ii>ntact«.  to  be  made  and  magnets  which  are  coo* 

iirctfd  I'Y   a  ^|^■l■la!  lever  iirnnsrineiit  with  Ihe  piano  keys. 

Kjj.mn.  VISi-.VI,SIO.\Al,RECEIVING  SYSTEM;  Ernest  A.  Falkf. 
New  York,  M.  Y.  App.  iled  Jaly  aS;  ifai. 
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Engineering  Ethics. 

The  prcsidcntul  address  of  Dr.  Schuykr  Skaats  Wbeeler  (o 
the  AmeifeBn  Imtitate  of  Elcctrkal  Engineers,  printed  in  full 
ia  our  issue  of  June  g,  :l-  1  tunrl reminder  to  the  electrical  eiigt- 
neering  ptoiestioo  of  the  growth  of  its  responaibilhies  and  the 
dignity  of  the  atUing.  Dr.  Whcder  specificAlljr  dnwf  atlation 
to  the  need  of  CFcating  an  adequate  code  of  ethics  for  the  engi- 
neering pfofossion,  such  as  already  exists  in  eonmeetion  with 
the  <dder  and  long  recognised  professions  of  divinity,  taw  and 

inctlicim'.    Not  only  do  wc  hcarti'.v  supijnrt  Dr.  V.lirfirr'--  c  in- 

tc4ittoiu,  but  wc  would  also  second  them  by  the  proposition  that 
in  the  pablic  tnind  it  is  the  existence  of  an  ediical  eode  anmig 
the  members  which  stamps,  .mil  ■iitti-n  ntirite'.  .i  [lr<^!l■s^i^^l  from 
a  crait.  That  is  to  say,  when  the  members  of  any  public  service 
enter  into  a  stage  of  development  in  their  duties  wheiehy  tliey 
are  bound  by  a  recognized  code  of  ethics,  in  the:!  i:nilii;il  nJa- 
tions  on  tbf  one  hand  and  in  their  relations  toward  the  public 
00  tlie  otiier,  tiie  voeatien  is  prooioted  in  pttUie  estfanatkM  to 
the  rank  of  n  profession.  If  this  propuvition  he  valid,  as  we 
contend,  then  it  follows  that  the  recognition  which  the  public 
is  prtpared  to  offer  to  the  engineerinr  profession  depends  npoa 
the  rei-r>enitipn  which  eripnccrs  offer  to  each  other  and  to  the 
dignity  of  their  own  labors.  In  the  sociological  system  of  me- 
diisval  Bnnpiv  the  ooostroctive  powen  of  nnliant  were  entrwited 
to  B'jilth.  Each  guild  had  it5  own  i-ifficers,  regulations  and  code 
of  duties.  MenitKr^hip  ia  ihc  guud  brought  certain  advantages 
and  certain  corresponding  responsibilities.  The  engineers  de> 
stroyed  these  guilds  by  creating  machinea  and  distributing  the 
mechanical  ^wer  that  displaced  muscniar  aptitude  and  atrili^. 
It  remains  now  for  the  engineers  to  take  the  guild 
the  body  which  their  lalwrs  destrogrcd. 


Thcrr  ;■;  perhaps  r.i;  eta??  of  ^ighly  trained  public  servants  !0 
devoid  of  iraiiiiiig  tii  co-operative  eliort  as  physicians.  Iheir 
work  tends  to  keep  them  aegiegaled  and  apart,  so  that  their  o^ 
portunities  for  team  play  are  necessarily  limited.  Nevertheless, 
there  is  no  vocation  in  which  professional  ethics  is  more  highly 
developed,  or  its  dictates  more  scruptilously  regarded.  If,  ttUft^ 
forct  professional  ethics  can  be  highly  developed  among  the  mem- 
beta  of  a  profession  which  keeps  them  independent  and  loosely 
connected,  how  readily  should  such  ethics  be  developed 
ncfflbers  of  a  profession  like  engineetingi  whid}  requires  so  i 
intcnwmmwnlctlilm  between  its  workers,  nd  audi  close  co.opeT- 
ation  jn  many  directions.  Mr.  Carnegie,  who  is  manifestly  ac- 
tuated with  tlM  spirit  of  co-operative  pntpotes  and  aduevement, 
bai  either  oonsdously  or  meoniciotisly  had  lint  development  of 
engineering  piofe.'^iioii.i!  c;hics  in  view,  when  he  offered  the  engi- 
neering societies  a  handsome  gift  on  conditioo  that  they  assemble 
in  a  united  headquarters  in  New  York  City.  It  would  he  fitting 
if  t!u'  sev<T;i1  iocittifs  which  will  inhabit  ilic  liiiil'!ing  were  to 
recognize  fully  the  principle  of  co-operation  by  the  appointment 
at  an  early  day  of  a  johit  committee  to  fbrmulate  a  eode  of  pro> 

fessional  ethics  for  the  cnKint-cririK  pn -  f'jL-sijn.s  to  h'-  '.iVirnilti-d 

to  all  of  the  various  engineering  bodies  for  mature  considera- 
tion in  ndvanoe  of  any  final  action.  And  we  would  suggest  that 

one  o:  its  sfi^tiuns  might  well  define  the  length  to  which  clec- 
tioneanng  for  engineering  society  offices  may  properly  be  ear- 
ned on. 
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Smed-Voltage  Variation  in  Shunt  Motors. 
As  U  wen  known,  the  aiiBatuTe  of  a  direet<«tirKm  laotor  tmt 

at  a  speed  such  as  to  gcnrratc  by  t"ic  i::Mtii  r.  nf  conductor! 

across  the  field  flux  an  e.m.f,  less  than  the  impressed  e.in.f.  by 
an  aiHoant  tuffidcot  to  allow  to  tow  diroagh  the  fcalitttiee  of 

the  armature  a  trurrciit  who;?  prctliict  '.vi'.h  the  fic!d  flux  pro- 
duces the  torque  demanded  by  the  load.  II,  thereiore,  the  re- 
atMaaoe  of  the  amatHre  of  a  ilttiiii-woua4i  eonttant^vohaga 

motor  h  :;mnl!.  a  very  s]i^hi  change  in  the  rr,tinter  voltaic  -will 
produce  a  large  variation  in  the  armature  current,  and  the  ma- 
chine will  operalc  at  pmclkallr  oooatant  speed  at  all  hwdt.  If 
the  field  fltix  of  this  same  machine  varie<;  directly  with  the  ex- 
citing magnetomotive  force,  then  a  change  in  ihe  impressed 
armature  e.m.f.  will  produce  a  Similar  change  in  the  field  flux, 
and  the  speed  will  remain  constant  even  when  the  voltage  is 
vaiM.  Thtu,  such  an  ideal  motor  would  operate  at  constant 
ipeed  tudar  all  conditions  of  service.  It  is  impossible  to  con- 
•tract  an  aimatnte  without  appreciable  resistance,  and  the  field 
flux  of  a  connwrcial  machme  does  not  vary  direetly  with  the 
exciting  magnetomotive  force,  so  that  the  assumed  ideal  coadW 
tioo  cannot  be  rcaliaed  in  practice:  On  page  iag8  of  this  ticue. 
Dr.  A.  R  Kcnndly  deserilet  an  mteresting  method  bjr  which 
the  variation  in  speed  with  change  in  wtt.i^''-  of  a  shunt  motor 
may  tie  deieimined  gr«phicaliy  when  the  armature  resistance  and 
the  saturation  curve  or  "laturatkm  factor."  an  known.  The 
treatment  lia^  been  rendered  extremely  simple  by  assuming  a 
constant  IR  drop  in  the  armature  and  a  ceruin  determiaable 
percentage  change  in  Add  fbut  for  each  per  cent  of  variation 
in  exciting  cnrfent 


Grounds  for  Secondary  Circuits. 

The  paper  and  discussion  on  grounijing  secondary  circuits 
at  Hue  recent  National  Electric  Light  Convention  rcveaU  the 
huportance  of  immediately  investigating  further  the  question 
of  procuring  cheap  and  satisfactory  grounds  in  soil  which  some- 
times is  lacking  in  permanent  moisture.   The  paper  on  this  sub- 
ject by  Mr.  Sidney  Hosmer,  giving  the  experience  at  Boston, 
logciher  iridi  the  nibaequent  diseuiaion,  whidi  gave  some  side- 
K^Us  on  the  Boston  situation,  showed  that  the  method  of  ground- 
ing recommended  in  the  NaliOBal  Seetrieal  Code,  namely,  that 
of  burying  a  copper  plate  in  oolce,  is  one  which  gives  grounds 
which  arc  far  from  having  a  low  resistance  in  many  cases.  A 
poor  ground  (or  secondary  cucttits  may  he  a  little  better  than 
no  ground  at  idl,  but  ft  docs  not  by  any  means  afford  complete 
protection.    The  Boston  experience  was  corroborated  by  testi- 
mony from  New  York  confirming  Ihe  imsatisfactoiy  character 
of  snch  grounds.  The  solution  adi>pted  at  Boston  was  to  ground 
the  secondaries  at  each  customer's  premises  on  the  water  pipes, 
while  in  New  Yorii  it  was  fotmd  to  be  cheaper  to  run  oootiuu- 
ous  secondary  ground  wires  over  dw  whole  altemating^rrent 
di<triot  brick  to  the  power  station,  where  a  good  water  pipe 
ground  could  be  obtained.   In  a  very  scattered  distribution  the 
cost  of  running  such  a  continuous  ground  wire  would  probably 
be  greater  than  that  of  grounding  at  each  customer's  premises, 
it  IS  likely,  however,  that  it  will  be  found  that  this  continuous 
RTound  wire  plan  ha*  a  much  wider  applicatloa  than  would  he 
at  first  supposed.    In  small  town"  the  expense  of  mal<;: i  u'n^r>rl 
ground  on  each  customer's  premises  may  cause  the  managers 
to  hestute  to  take  this  decidedly  desirable  slep.  It  i*  impottatrt, 
therefore,  that  the  method  of  groundiiiK  'hould  be  cheap  as  well 
M  cITectivc.    Of  course,  nothing.  Itowcver  cheap,  h  to  be  con- 
sidered unless  it  it  effective,  as  a  poor  ground  is  like  an  invest- 
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ment  in  a  bogus  insnranee  policy-  A  eoUcdioa  of  data  on  the 

resistance  of  various  types  of  (froimrls  ir  various  soils  would  be 
of  great  value  at  this  juncture,  when  many  companies  are  in 
the  midst  of  the  work  of  groimding  their  scnndarica. 


Rlectrjcai.  Apparatus  in  Solar  F.clipse  Observations. 

The  Royal  Society  of  Great  Britain  has  recently  published 
iSx  reports  on  observations  of  Ae  total  soUr  eclipse  of  AugMt 
30,  1905.    The  observations  were  made  in  Spain,  in  northeiB 
Africa  and  in  Egypt.   One  of  the  expeditions  to  Spam  settlod 
at  Ctoelkm  de  la  Plaiia.  Unfottmntdy,  the  sky  became  do«4y 
during  the  day  of  the  eclipse,  and  so  all  observations  were  prac- 
tically null  and  void.  A  peculiar  fonn  of  thermopile  was.  how- 
ever, set  Bp  for  use^  which  may  serve  on  some  future  more 
favored  n.c;iNi.-.n.    It  coTisi5tcd  of  a  ring  of  ten  bismuth  copper  . 
junctions  mounted  on  a  mica  disk  and  set  in  the  eyepiece  of 
the  reflective  talcseope.   A  potentiometer  method  w.is  used  for 
nrnstirinff  the  e  m  f .  developed  in  the  ring  thermopile  when  set 
into  adjustment.   The  dimensions  of  the  pile  were  Siwih  that  at 
totdity,  the  Image  of  the  coronal  ring  would  fall  upon  all  the 
ten  heated  hir.ctions  in  the  annulus.    In  full  sunshine  at  Cas- 
tellon  the  observed  sol.ir  radiation  intensity  was  about  I  calorie 
per  square  centimetre  per  nutmte;  or  each  square  ccntim  -tre 
of  the  earth's  surface  received  nearly  one  meoerg  per  second  after 
the  radiation  had  passed  through  Ihe  earth's  atmos^re.  Ob- 
servatioM  on  the  moon  gave  a  radiation  intensity  of  150,000 
(1.T1C5  less  than  the  sun,  or  about  j  ergs  per  Kiuare  centimeter 
per  second.  The  apparatus  had  a  lottiriveMSS  soflieieiit,  it  wonid 
saem,  to  detect  some  slight  ladiatioii  from  the  planet  Jqpitcr. 


EXPLOSTON  OF  GlAI?  TuBES  CONTAINING  RaDIUM  SALTS, 

The  Physikalu<he  Zrilschnfl,  of  June  i.  contains  an  interesting 
and  important  article  by  Ptof.  Paul  L  Maceanton  upon  a  re- 
search with  a  glass  tube  containing  IS  milligrammes  of  radium 
bromide.    The  observation  has  been  made.'both  by  Mow.  Cnrfe 
and  by  Herr  Preeht,  that  a  small  glass  tube  containing  radium 
s.-ilts.  nftfr  having  been  scaled  and  set  aside  for  many  mOBlhs, 
broke  into  shivers,  without  apparent  cauie.    It  is  known  that 
radium  sahs,  contained  in  ordinary  open  air  tubes,  give  off  a 
gaseous  einanatioo  containing  helium.  The  inference  made  from 
the  explosion  of  the  scaled  tubes  was,  therefore,  that  the  radium 
salts  had  kept  steadily  at  work,  week  after  week,  g.  iii  rai  n?  Ras 
until  finally  the  internal  gaseous  pressure  burst  the  tube,  scat- 
tering the  valuable  contenu  in  all  directions  along  with  ^  d^br& 
of  the  walls.    The  estimated  pressure  required  for  this  result 
bad  been  in  fact  computed,  and  giveo  in  one  instance  as  ao  at- 
mospheres.   In  order,  therefore^  to  preserve  glass  eprfosed 
radium  salts,  the  most  expensive  substance  the  world  ^a';  yet  pro- 
duced, it  seemed  desirable  to  unseal  the  tubes  occasionally  and 
give  them  a  cbanee  to  blow  and  get  fid  of  tiieir  eneloaed  produela 
of  manufactu-o    Arrangements  were  made  on  an  elnbrrate  scale 
to  unseal  a  little  glass  radium  tube  which  had  been  sealed  for 
more  than  three  years,  containing  15  minogrummes  of  the  purest 
radium  bromide.    An  .  x;.!.  ■  ii-'n  ihrmiber  of  thick  glass  w.is  pre- 
pared, into  which  the  tube  could  be  made  to  burst  at  the  proper 
time.  In  this  exptooion  chamber  the  nttle  radium  tube  was  sup- 
ported, with  a  few  turns  of  platinum  wire  on  its  end,  in  such  a 
manner  tltat  an  electric  current  could  be  sent  through  the  wire, 
the  ladiwn  tube  waU  cwdd  be  softened  in  iu  vicinity,  the  internal 

pressure  could  swell  out  the  softened  glass  and  allow  it  to  bUfSt 
into  the  explosion  chamber.  This  chamber  could  theti  be  eon- 
neeted  with  a  quicksilver  nanometer,  to  mcusure  the  pressure 
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of  (he  «wii^  tues,  and  also  with  •  Gmler  tnhe  appaialui  for 
ipoctfoowtcr  tctts  as  lo  the  natuie  of  fha  gwc*' 

An  expcriracDt  was  nude  with  the  appintut,  employing  a 

JinJf  i^lass  lube  cnntaining  air  at  ordinary  pressure,  in  place  of 
the  precions  radium  tube.  The  e;q»k>iiOD  chamber  was  exhanated 
by  «  meivaiy  air  piin|>.  and  sealed  off.  The  enmnt  was  then 
passed  through  the  platinqm  wire.  The  heated  wire  softened  the 
end  of  the  little  (lass  air  tube  tmder  test   The  iatemal  air 
pressure  expanded  and  «p«ncd  tfie  wait  of  fhe  aJr  tnh*  Kt  the 
so  ftciK'iI  point.   The  manometer  forthwith  measured  the  pressure 
of  the  released  gas.  In  shor^  the  dress  rch^araal  went  elF  in 
Splendid  style.  On  the  appobled  day,  Februarj'  16,  the  real  and 
precious  little  radium  ttibe  with  its  15  milligrammes  of  purest 
radium  bromide  u'ss  inserted  in  the  cxploaian  chamlier  with  ap- 
propriate ceremonies,  and  the  apparatus  cloced  air  tif^t  Slowly 
•Bd  with  great  care,  lest  a  premature  explosion  should  occur,  the 
air  pump  was  allowed  to  exhaust  the  explosion  chamber.  This 
was  at  last  seated  off  safeljr.    The  electric  current  was  then 
turned  on  the  little  platinum  heating  coil  and  the  effects  looked 
for  with  bated  breath.    The  wall  of  the  radiimi  tube  heated  up 
and  softened,  but,  instead  of  expanding  outwards,  with  the  pres- 
aure  of  internal  gases,  it  refused  to  budge.    In  fact,  it  seemed 
more  ini-Ilrcil  to  roUapsf.    .\t  thi-  jiinctiirp  the  phtinura  heating 
Wire  untoKunately  fused  and  brought  the  experiment  to  an  un- 
timdy  end,  without  any  explosion  to  rewaid  tlie  patient  invcs' 
tigntnr  for  all  his  precautions.    The  baromrter  ?ho\ved  no  pres- 
sure ot  any  consequence,  and  the  spectrometer  showed  no  helium. 
Although  it  waa  not  posaible  to  obeerve  Mr  hole  m  the  waH  of 
the  radium  tube  after  disassemWinf^  the  apranhi--.  yet  from  the 
radicMictivity  set  up  outside,  it  was  inferred  that  the  wall  had  ac- 
tttaHy  been  penettaled  hy  the  meltiiig  piaceat.  The  expcrimcBt 
seem-,  to  sTir>w  that  gases  do  not  accumuhic  within  glass-sealed 
radium  tubes,  and  also  that  there  are  more  ways  in  Nature  of< 
■hattering  ghss  tubes  than  letting  them  fall  or  exploding  tilem. 
Just  why  and  how  radium  tubes  do  break  into  shivers  is  now  w- 
open  question,  and  a  most  interesting  one.   It  looks  as  though 
radium  were  not  content  with  Itcing  Itself  tnstaUe,  but  was  bent 
on  inaking  in  neighbon  alto  vntsM,*. 


Power  In  the  Fab  North. 

Nothing  can  give  a  more  forcible  illustration  of  the  generally 
aeeepted  ind  onsensational  character  of  higb-voltage  plants  than 

the  article  this  week  by  Mr.  V.  A.  Moody  on  the  great  system 
designed  to  supply  Winnipeg  with  light  and  power.  Three  or 
four  years  ago  a  transmission  line  of  65  miles  at  a  nominal 
voltage  of  60,000  would  have  been  widely  heralded,  and  the  un- 
usual voltage  would  have  caused  world-wide  comment.  To-day 
u  one  reads  the  article  he  is  impressed  only  with  the  remarkable 
elaboration  of  the  switchboard  appliances  to  which  the  generators 
and  lines  appear  to  be  merely  adventitious.  Yet  with  such  a  plant 
m  full  operation  we  have  a  pretty  welt  defined  opfnioo  that  the 
transmission  line  will  be  tlie  most  serious  subject  of  attention, 
as  it  always  has  been  in  the  past  In  spite  of  the  fact  diat  high 
voltage  is  cotnmonptace.  With  respect  to  the  line,  the  town  eon- 
struclioii  has  been  unhesitatingly  followed,  we  hopc  nOt  tOO 
hastily,  but  with  .several  modiiicalions  which  are  interesting. 
Each  tower  is  thoroughly  groimded  and  is  converted  ittto  a  true 
Hlhtning  rod  by  a  steel  rod  carried  well  above  the  line.  How 
effective  this  will  be  remains  to  be  seen,  but  it  looks  like  a  step 
Hi  the  right  direction.   It  is  not  certain  that  a  tower  so  protected 

could  be  struck  without  brcsldng  down  the  Ihie  insalaiioa,  ttiough 


surely  the  lightning  rod  is  better  than  allowing  ^  line  to  serve 

in  this  capacity  quite  i;iiaidcd,  and  it  probably  will  serve  a  useful 
purpose  in  a  good  many  cases.  A  further  point  of  interest  in 
the  line  is  the  use  of  the  very  flexible  hemp-cofcd  caUe^  which 
should  add  to  the  security  of  «  loQg  span  &te  in  a  somewhat 
formidable  climate. 


We  shall  watch  with  interest  the  performance  of  this  line, 
which  is  certainly  the  "farthest  north"  for  anything  like  similar 
voltage.  As  is  well  kiiowa  lo  many  of  oui  readers,  there  are 
numerous  lines  nominally  woihiog  at  doyooo  volta  whkh  really 

have  rtfvfr  be-jn  pushed  to  thii  prcs^uri!  'lavc  in  ar.  experimertt^l 
way.  In  tact,  one  notable  example  of  tower  construction  rated 
at  601^  has  bad  a  hard  time  in  holdhig  up  its  insulation  at 

45,000  volts.  The  trnn'.fcinrnTs  r<Ti  rhe  WinTiipcs:  ^\'stem  hnve 
very  wisely  been  provided  with  taps  tor  40/xx>,  50.000  and  60,000 
volts,  so  that  the  working  pressure  can  he  made  to  keep  pace  with 
imprnv^-mPTif?  in  l?:c  art  if  in«iihtitri.  ab-oiit  wliich  there  i«  f!till 
considerable  to  be  learned  at  these  very  high  voltages.  Wc  be- 
lieve that  there  are  no  better  biglv-tenaioo  fautdators  than  those 

fiinietl  out  hy  .•\meric.in  niaVcrs.  .Xt  fio.fioo  volts  and  upwards 
nut  only  is  the  ordinary  pressure  high,  but  there  is  a  chance  of 
surging  and  resonance  fbrring  (he  instantaneous  pressure  up  to 
n;.  ir<^  th.iii  150,1x0  votts,  atul  uc  'lo  not  believe  that  a  factor  of 
safety  of  2  for  the  insulators  is  suBicient  unless  under  exception- 
ally favorable  cooditions.    Fortunately,  save  for  mechanical 

strain'  rlnr  to  storms  and  ternprratarc  changes*  tile  UaoitObS 
climate  is  no  worse  than  uuny  another. 


With  respect  to  ttiL-  ciili/  itinn  of  thi?  pr  wcr  we  note  with  in- 
terest that  it  was  decided  to  work  the  line  at  60  cycles  and  to 
use  raotor^neraters  rather  than  to  depress  the  frequency  below 

the  point  advisable  f<  r  1' vr  tin-  s.akc  of  using  synchmnniis 

converters.  Unquestionably  the  change  is  highly  advantageous 
in  the  matter  of  working  the  line  «n  account  of  the  controlling 
power  given  by  the  synchronous  motors.  This  again  appears  to 
have  been  secured  at  a  very  trivial  loss  in  efficiency,  the  combined 
eflidency  of  a  motor-generator  set  at  full  load  b«ng  93  tier  cent 
These  sets  are  also  arranged  to  run  as  motor!,  on  tlie  direct- 
current  side,  enabling  the  S}-nchronous  motors  to  be  worked  as 
generators  if  occasion  requires.  In  the  switdihoard  and  cable 
equipment  very  thorough  precautions  seem  to  have  been  taken 
against  breakdowns.  Especially  the  leads  in  the  station,  often 
sources  of  serious  troublev  have  been  given  thorou^  protection. 
Tt  is  a  striking  tribute  to  the  present  quality  of  electrical  ap- 
paratus that  one  instinctively  assumes  that  the  generators  will 
give  no  troaUe  and  feels  free  to  turn  his  attention  matniy  to  the 
accessories.  Even  the  high- voltage  transformers  have  earned  a 
reputation  for  trustworthiness,  and  if  one  looks  over  critically 
the  causes  of  breakdowns  in  transmission  stations  tiiey  are 
usually  found  elsewhere  than  in  the  main  items  of  equipment- 
On  the  hydraulic  side  the  Winnipeg  system  presents  no  remark- 
able features  save  in  the  aerious  work  required  in  the  canaL  The 
head  is  low  for  so  large  a  plan^  so  that  two  double  wheels  had 
to  be  put  in  tandem  to  get  the  requisite  generator  speed.  Thes« 
wheels  being  practically  at  the  forcbay,  the  conditions  for  regu- 
lation are  of  the  very  bcM  in  i^piti:  of  the  rather  low  head.  The 
whole  installation  appears  to  have  been  carried  out  in  a  thorough 
and  workmanlike  fashion,  as  is  fitting  for  a  plant  which  must  be 
tite  main  rdiancc  of  the  ciiief  city  of  the  great  Canadian  North- 
west. Its  cost  ha?  been  necessarily  heavy,  but  it  is  working  in  a 
region  where  fuel  is  rcccssarily  dear,  and  tiic  relatively  cheap 
energy  which  is  can  supply  will  be  a  boon  to  the  maanfaeturer. 


ELECTRICAL  WORLD. 


.  kjui^  .  j  l  y  Google 


ELECTRICAL  'VORLD. 


Vm..  XLVII.  No.  7$. 


Extensive  Lighting  and  Traction  Consolidation 
in  Pennsylvania. 

As  interesting  and  important  consolidation  is  being  carried 
out  of  the  lighting  and  traction  properties  in  Schuylkill  County, 
Pi.,  id  hear:  of  i>ne  of  the  richest  anthracite  regions  of  this 
country,  wii'a  PcHisvillc  as  a  ccntvr.  Conditions  for  the  econom- 
ical ihu  tioii  of  electricity  could  hardly  be  more  favorable;  and 
the  district  i»  growing  rapidly  in  wealth  and  population,  Wttb 
coal  mining  as  a  basic  industry,  bringing  many  large  maim- 
facturing  developments  in  its  train,  such  as  in  textile,  ceawnt, 
etc.  No  fewer  than  fifteen  separate  companies  are  gathered 
into  the  one  group,  to  be  known  as  the  Eastern  Pennsylvania 
Raitways  Gmipany ;  and  in  addition  to  the  electric  lighting  of  the 
r  .  L  i  1,  these  embrace  nearly  60  miles  of  electric  railway  to  which 
will  I  c  added  about  20  miles  of  new  high-grade  track.  The  com- 
panies arc;  Pottsvillc  Union  Traction  Company,  Pottsville  & 
Reading  Railroad  Company,  the  Schuylkill  Haven  &  Orwigsburg 
Street  Railway  Company,  the  Schuylkill  Electric  Railway  Com- 
pany, Edison  Electric  llluminatiiig  Compaqy,  of  PottavlUe;  An- 
thndtc  Electric  Ijgbt  ft  Power  Company,  of  Pottsvitle;  Frack- 
vilte  &  Gilberton  Light,  Heat  &  Power  Company,  Tamaqua  & 
Lansford  Street  Railway  Company,  tha  Tamaqua  &  Pottsville 
Eli^ctric  Railway  Comi).ii:v,  (Trial  Cistle  Electric  Railway  Com- 
pany, the  Port  Carbon  &  MiUdieport  Electric  Railway  Company, 
Edison  Electric  Illuminating  Company,  of  Tamaqua;  Citizens' 
Gas  Company,  of  Tamaqoa;  the  Minersville  Electric  Light  Com- 
pany, Citizens'  Gas  Omfmsf,  of  Minenville,  and  the  ^aiuoisville 
Foel  Gas  Coaqpany, 

Hie  engineering  and  general  management  of  the  property 
will  be  assumed  by  J.  G.  White  &  Co.  and  $1,500,000  will  prob- 
ably be  spent  in  the  immediate  future  in  maki:  g  the  contemplated 
electric  raihv.iv  .'nid  iiglitinK  connections,  ixtc  s.on.s  ,'ird  iijiprovc- 
menis.  The  power  will  uh'utiuulj  be  generated  in  two  power 
stations,  and  it  will  be  distributed  through  various  Mb-ttatiQM 
located  with  reference  to  the  demands  of  service. 

Tht  Ihiaiieial  ayndicMe  has  underwritten  and  sold  |3,50o/x>o 
of  fnt  KWittgacc  S  cent  thi^-year  gold  bondit,  1075,000  of 
5  per  cent  cumulative  convertible  preferred  stod^  and  I^^OOO^-* 
000  of  common  stock.  Of  these  securities  approximately  one- 
half  are  taken  and  held  by  the  original  owners  of  the  various 
properties,  tlie  balaiifc  brinR  soai  to  invcstdrs,  here  and  abroad, 
for  completing  the  sevtTitl  purt:hiii»es  and  providing  the  money 
-  for  improving  and  extending  the  several  properties.  The  financial 
syndicate  is  headed  by  W.  A.  Read  &  Co.,  of  New  York,  and 
Formt  &  Co.,  of  Philadelphia,  who  have  issued  a  circular  based 
en  the  detailed  reports  of  J,  G.  White  &  Qk.  and  If  r.  William 
Barclay  Ptirsoas,  showing  a  very  promisinf  ftsture  for  Ae  en> 
tcrprise.  The  gross  for  1905  of  $469)X>54  would  leave  a  surplus 
of  $32,081  after  payment  of  fixed  charges  and  the  preferred  divi- 
dfinl  at:.i  tl.^^  ;,»  rising  yearly  S  i  that  1908  wouM  indicate  a  gross 
of  $955,236  with  a  net  surplus  of  $162,196.  The  growth  of 
business  of  the  companies  in  this  region,  on  the  existing  network 
of  circuits  and  tracks  has  averaged  not  less  than  12^  per  cent 
yearly  since  1904.  The  six  power  plants  of  5,110  kw 
will  be  replaced  by  two  of  6,500  kw  with  marked  saving 


of  the  Falls  were  utilized  lor  powtr  pursuits  U;','tt'  xion  li  rt5U:t 
to  the  country  an  annual  saving  of  $35  a  horse-powci  tur  3,500,- 
000  hp,  or  $122,50(^000^  and  in  addition  there  would  be  an  aunual 
saving  in  coal  consumption  of  50,000.000  tons. 

These  f^res  iUnstnte  what  it  costs  the  people  of  this  cao* 
tinent  annttaOy  to  raaititain  Niagara  FaUs  as  a  spectacle.  T  wf 
-l  i  re sont  the  saving  to  those  who  would  coosone  the  power,  and 
no-  ihc  profit  of  those  who  might  own  the  power  developments. 

This  waMc  ;inoKi-ii  in  prohibiting  the  development  of  Ni.igaii 
j  owcr  might  be  Ukcued  to  a  great  conflagration  in  which  ys.»XK- 
000  tons  of  coal  were  annually  consumed.  SikIi  a  ronflagratjon 
might  be  one  of  the  most  magnifvcent  sights  in  the  world,  and 
people  might  come  from  all  parts  to  view  it,  but  the  huiti:iii  lacc 
would  certainly  be  justified  in  using  every  effort  to  stop  the  w;iste 
by  putting  out  the  fire.  Moreorer,  it  does  not  loliow  that  even  a 
very  extensive  use  of  the  power  will  mar  the  beauty  of  the  falls. 


Some  Figures  on  Niagara  Power. 

Ur.  H.  W.  Buck^  the  well-known  electrical  engineer  at  Miagara, 
cootribmes  to  the  (Mhak  some  nitmMhig  data  on  Niagara 

power.  The  total  available  water  of  the  falls.  sayS  Mr.  Buck, 
would  represent  about  3,500,000  hp.  'io  generate  I  hp  continu- 
cu-ily  for  a  year  by  a  steam  engine  requires  about  13  ton*  of  coal. 
To  generate,  therefore,  continiinnsly,  3,300,000  hp  by  steam  would 
require  about  50.000,000  Ions  of  coal  per  year. 

To  generate  electric  power  by  steam  with  the  most  modem 
Steam  plant  costs  not  Ic^s  than  $50  a  horac-powcr  a  year,  allowing 
for  fixed  diarges  and  operating  expenses.  Niagara  power  can  be 
generated  and  sold  in  large  4iuntitles  for  $1;  a  horse-power  a 
year,  or  for  S.^i^  u  t:"rM-  power  a  year  IcSS  than  is  possible  from 
the  use  of  coal  and  the  strani  engine. 

From  the  above  it  will  be  tcfn  that  if  alt  the  hydraulic  energy 


Electricity  on  Steam  Railroads. 


At  the  meeting  of  the  .Ximric.m  Railv^ay  Master  Mechanits' 
Association.  hcl<l  tins  w.  .  k  a;  AtLintic  City,  the  Committee  on 
Elcctricitj.  on  Stiani  R.iur.  jir<  sciitcd  a  rtport  which  is  of 
particular  interest  from  its  discussion  of  gasoline  and  gasoline- 
electric  motor  cars.  This  report  is  reprinted  below,  with  a  few 
omissiiMis  relating  to  electric  traction  statistics: 

The  bstructiona  to  the  committee  were  to  consider  and  pre* 
sent  to  the  association  the  refaitive  advantages  of  the  different 
systems  of  electric  traction  now  in  ase  as  applied  to  intentrbttt 
and  suburban  lines  ;  a'no.  as  far  n<  possible  the  relative  co^t  of 
operating  such  lines  by  tlntncity  and  steam.  The  committee 
was  also  instructed  to  includ«'  :ti  its  invcitigniiijiis  llic  diflerent 
systems  of  gasoline,  gasoline-electric  and  steam  m^itor  cars.  The 
report  states  that  this  is  almost  the  first  recognition  by  the 
•ssociatioo  of  other  motive  power  than  the  steam  locomotive. 
Main  line  operation  waa  not  oonsldcrcd*  branch  lines,  suburban 
and  tntemrban  liaet  whieli  are  iecdera  to  main  tmes  alooc  being 
discussed.  The  committee  also  tmdenlood  that  the  question 
relates  mainly  U'  p.^ssi  n^cr  trafftc.  t;  electric  traction  of  freight 
i«  carried  on  tn  <i  limited  extent  onlv  at  the  present  time.  Mail, 
hagfjai;!-  ai'd  oxprcis  arc  l.cnifi  hr.iidieJ.  br,;  tlicsi;  an-  generally 
considered  in  connection  with  or  a  part  ot  the  paa»ciiKer  tr.iffic. 

ri'.c  il.i^s  of  service  considered  breaks  aw.iy  from  the  steam 
railroad  ideas  of  trains  of  cars  drawn  by  locomotives,  and  takes 
up  the  individttal  c«r  or  cats,  cadi  provided  with  means  of 
propulsion  taking  power  from  tome  central  source.  The  aiain 
business  of  railroads  is  to  sell  transporution,  and  die  only  object 
in  considering  electric  tracti  :i  is  to  ascertain  whether  the  COSt 
of  carrying  passengers  can  be  decreased  or  the  amount  of  travd 
be  ^o  increased  as  to  provide  additional  revenue  to  Um  road 

offering  it 

hi  ^he  year  1890,  the  census  report  gave  for  the  United  States 
the  (oUowing  mileages  of  street  and  suburban  railways: 

Electric  ..„,,«,,•.■■■  t,a6i.97  B^j**. 

AbIihI  ...*.....••*■••. •«>«>*«**«ft«4,*+  ii41*44  . 

Cikle   ' 

Slt»m   7"-»s 

Totil  t,i«j.»t  * 

In  1902  the  mileage  was: 

EIrctric   nAV'Sf  peretm,  ifictc.isc  iS}6 

Aafaul   »S».«"      "       d«re«»'  9i* 

gSi7;:.v:::::::::_5?  «     -  ^ 

TMel  a*a7*-99       "        incmne      177  9 

Statistics  are  quoted  to  show  that  while  since  iSgo  electric 
traction  mileage  has  increased  enormously,  yet  the  greater  pro- 
portion of  th'  ilure:i^r■  u;i>  ,ii  the  expense  of  the  other  methods 
of  traction.  Uunng  tins  period  there  were  some  ephemeral  at- 
pcrimeiifi  in  the  use  of  b.ittcrics  and  of  stored  com[ n 1  .tir 
for  power  purposes  on  cars,  but  none  of  these  suinvc.  The 
above  figures  also  show  the  backward  development  in  street 
service  of  the  steam-driven  car  or  "dummy,"  despite  the  vast 
advance  in  steam  railroading  proper  daring  these  years,  and  this 
in  itself  is  almost  a  complete  argnmcot  against  the  steam  ear 
or  other  types  of  self-propelled  car,  except  lor  special  sitnations. 

In  early  electric  street  railway  traction  several  attempts  were 
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EDadc  to  utilize  an  electric  Jocooiotivc,  Imt  thwc  were  generally 
■bamloiioi^  altbougfa  it  it  ctatomaiy  now  on  lome  rMdi  10  turn 
taH  cut  atticbed  to  leading  motor  cart.  The  latot  and  niMt 
■dvauMcd  practice  is  to  have  all  cats  equipped  with  motors  cm- 
trolled  from  the  leading  car.  The  de^'etoptnent  in  electric  cars 
has  been  marked  not  only  by  Ihcir  incrcasd  in  size  and  carrying 
cajj.icit),  but  ili'j  ir.  the  5!ze  nt  nioUir:;  cmployccl.  The  earlier 
ian-  hz(\  15  or  ao-hfj  i;i5ui[>ii.oiii,  but  it  w.is  soon  ii/',>nd  thra  these 
were  inadequate  to  properly  accelerate  loaded  c^irs.  u:)J  now 
many  heavy  tiilMutn  can  are  equipped  with  four  75'hp  motors 
«acb,  and  in  aome  cara  die  owlor  equipment  totals  400  There  . 
ia  thin  availaUt'iair  oiBiiiariaiMi  the  aleain  railnod  tiaiq,  oon- 
aitting  of  •  locomotive  with  as  nuny  cart  as  the  service  demands, 
ninning  at  infrequent  intervals,  and  covering  perhaps  300  miles 
per  day,  .is  ng.-nnst  tlie  same  load  operated  witli  individual  elec- 
tric cars,  obtaining  power  from  n  gcnerat  >uurce,  running  at 
frequent  intervalt  and  fairly  equivalent  mileage. 

It  it  perfectly  apparent  that  the  density  of  tratk  it  tiw  ruling 
.iactor  aa  to  whedier  the  flaaB  or  the  ekctiic  raad  will  prow 
die  nan  ptofitabfe.  It  is  qtdle  wdl  hoowii  on  old-established 
lines  what  the  passenger  returns  will  be  with  fairly  steady  bud- 

ncs^  cnnditioni;,  provided  there  is  no  charge  in  the  tr.Tin  aircom- 
modiilnjiis,  IjuI  it  tlirre  ts  an  increase  ill  Irani  s.crv;ce  it  >•  al- 
most sure  to  build  up  an  induced  traffic,  the  anijunt  of  wliich 
is  difficult  to  estimate.  Unless,  therefore,  there  is  a  reasonable 
ba»i$  of  expectation  for  such  traffic,  the  steam  railway  that  can 
fully  care  for  itt  own  it  not  in  need  of  a  new  tyttem,  and  the 
eiqicdicnqr  it  donbtfuL  On  tho-«oi>tf«fy.  there  are  many  lee- 
tloro  of  eomtcy,  weli  populated  nd  anburban  distrietSi  where 
an  Increase  of  travel  may  be  induced  by  improved  facilities, 
the  amount  of  which  can  be  ganged  by  the  density  of  popuhilion. 

Tlie  travel  which  cnnten'.platcd  is  the  local,  shurt  runs, 
whicli  in  many  cases  has  been  taken  i:om  steam  railroads  by  com- 
peting electric  lines,  this  proving  that  the  more  frequent  service 
and  general  convenience  of  the  tfOlhy  line  is  more  attractive. 
Abaence  of  smoke  and  cindeiSi  open  can  in  tcaaoR.  oonncctiMn 
with  dty  liflio^  all  add  lo  the  popnlafl^  of  the  trolley  oad  gW* 
a  hnincaa  Aat  can  he  profitably  carried  at  lower  rales,  whkii. 
after  all,  Is  the  main  indtiecment.  It  is  bdieved,  therefore,  that 

vil.erc  there  is  a  snfHcIcnt  density  of  tiafiic  if  wilt  pay  ^team 
lauroais  to  handle  their  local  snburban  and  interurlian  travel 
electrically,  giving  frequesit  trains  and  freqncnt  stops  cqna  iiig 
the  convenience  and  accessibility  of  trolley  lines,  iur  wvhicU  the 
public  does  not  have  to  stop  to  consult  time  tables,  buy  tickets 
and  go  to  hwoiivenknt  points  to  get  on  trains.  Tra£k  of  litis 
kind  ibould  have  its  separata  traeini,  as  it  would  get  m  the  way 
of  faat  through  trafaia  ind  itielf  would  be  iopeded  by  shnr 
freight  trams,  nsnig  the  same  tracks. 

It  would  be  possible  to  niakc  a  combination  service  in  some 
ler.'itorics,  running  slow  ficiglu  though  at  certain  hours  when 
travel  was  lisht,  or  :f  the, character  of  the  freight  would  per- 
mit, to  have  special  separate  freight  units  which  could  keep  out 
of  the  way  of  passenger  traffic.  .\s  before  stated,  the  particular 
class  of  service  and  tlie  system  to  be  used  mt::|  he  chosen  with 
special  reference  to  the  situation,  and  these  vary  s»  tliat  no  gcBF* 
«nil  rule  or  information  will  apply.  Few  situations,  however, 
will  figure  out  profitably  with  die  combination  serrke,  and  tf 
ekctrificatiori  is  warranted  for  passenger  traffic  a  complete 
change  will  be  desirable,  except  possibly  where  there  is  through 
travel  involved  a'.sO. 

By  far  the  greater  portion  of  present  car  equipments  are  for 
the  use  of  direct  current,  but  of  late  alternating  current  has 
entered  the  field  and  there  are  some  vciy  interesting  single- 
ptiase  opcntioii^  Has  motors  employed  being  capable  of  run- 
ning on  either  direct  or  alteinathig  current,  nd  by  having  suit- 
able translbrmers  on  the  ears,  high  line  TOltage  may  be  carried, 
thu«  reducing  the  cost  of  distribution.  Long-distance  distribu- 
tion is  best  accomplished  by  alternating  current  of  high  voltage, 
niird  It  d]rect-ciirTe-.Jt  motor  ec.uipments  are  used  the  current  is 
tratHfornied  at  sub-stations  at  suitable  intervals  and  generally 
tmt  Over  ten  miles  apart.  Thene  statiotis  are  equipped  with  trans- 
formers for  stepping  down  the  voltage,  and  with  rotary  con- 
verters for  changing  the  current  to  direct  at  suitable  voltage 
for  the  line.  Sub-ctatlons  on  lines  enploybig  single-phsae  ma^ 
cbineiy  have  only  die  trantformcf^  no  rotariea  being  require^ 


and  this  also  reduces  the  cost  of  attendance. 

The  single-phase  operatioa  is  eoonomical  on  account  oi  high 
voltage  used  on  the  Ime,  and  dieapcna  veiy  mudi  die  coet  of 
diatrihatioa  from  die  sub-sutiotts,  there  being  no  transformation 
between  the  power  station  and  sub-stations.  The  car  equipments 
however,  are  m  tc  cxpenj-ve  than  direct-current  apparatus,  SO 
that,  assuming  botii  to  be  of  ctjua;  etjk»ency,  liie  number  of 
equipments  and  apparatus  required  must  be  considered,  and  their 
extra  cost  wcigheH  as  against  il.c  low  cost  of  direct-current  ma- 
chinery and  H  i  re  expel. stvc  distrihutit  n  to  the  line. 

The  present  New  Yorlc  Centrat-i«cw  Haven  Kailroad  sitoa* 
tion  it  an  interesting  e»unple  of  the  application  of  these  two 
systems  of  electric  traction,  and  the  ultimate  working  out  of 
ihese  two  great  problems  will  add  greatly  to  the  shaping  and 
dcvcl  sjiinent  cit  the  future  of  eiectric  traction. 

T  he  iflaiive  costs  of  operation  with  electridtj-  and  steam  are 
(lifficnh  to  state  as  there  is  very  little  accurate  information  of 
value.  The  resulu  obtained  by  attempting  to  draw  coniparisoos 
from  hypothetical  roads  would  depend  entirely  upon  the  «t- 
sumptiona  wldch  were  mdA  For  instance,  a  act  of  conditions 
eouTd  be  astumed  which  would  show  a  mach  lower  cost  of 
operjll  .in  by  electricity  than  by  stcan:  ;  .MUithcr  set  could  be 
assumed  which  uould  sliow  practicriDy  equal  ru.t,  and  a  third 
set  which  would  bhow  tliat  steam  operation  wir-'Ad  he  the  tnOSt 
cconomi<:.al  lit  view  of  the  iact  that  the  assumptions  would 
govern  the  results,  it  is  believed  that  information  of  this  nature 
would  not  be  of  value  to  the  attodation  and  might  lead  to  erro- 
neous assamptiais  and  nusnndefstandinc.  A  Bumber  of  eleclii- 
ficadoos  are  under  way  at  the  present  da^  employing  various 
systems  of  distributian,  and  a  cofisfderable  amount  of  data  will 
rii  doubt  be  available  in  ib.e  near  future. 

Sunie  f.ine  prior  to  the  development  of  electric  intcrurban 
railways  the  steam  motor  car  or  dutnniy.  in  many  cases  hauling 
a  trailer,  was  used  to  a  moderate  extent,  but  at  the  present  time 
few  of  these  remain.  In  response  to  a  demand  ffom  railroad 
managers  for  a  motor  car  to  operate  en  branch  lines  an}  tpecial 
situations  there  has  been  recently  a  devdopmcnt  of  motor  can 
empleyinc  gasoline  in  aa  hitenal  combustion  engine,  this  engine 
rither  directly  driving  the  car  or  driving  a  dynamo  to  generate 
current  to  be  tiscd  for  drivius;  motors  in  the  trucks.  Some 
b-.iilders  interpose  batteries  between  generator  and  motors  to 
store  the  energy  when  it  is  r.ot  all  needed  for  propulsion,  and 
to  assist  in  starting  on  grades  Vkhen  the  generator  capacity  may 
be  insufficient.  There  is  very  great  flexibility  and  convenience 
in  this  combination,  but  it  is  attained  at  very,  considerable  ex- 
pense and  complication,  and  requires  unusually  skilled  attendance 
not  Gomnwnly  available  in  ralhroad  service. 

The  exam^es  of  die  gasoline  engine,  electric  generator,  bat- 
tery and  motor  tyjits  arc  the  cars  of  the  St.  Joseph  Valle  -  Ti  n 
tion  Company's  line,  bull;  by  F.  M.  Hicks,  and  the  Slrarig  c^r 
that  lately  made  a  success :'i:l  rnti  from  New  York  to  Kansas 
City.  The  gasoline  engine  on  these  types  is  set  to  run  at  a  con- 
stant speed,  and  this  characteristic  is  essential  for  the  best  ecoo- 
oniy  of  the  internal  combustion  engine.  The  size  of  the  engine 
vsed  may  be  proportioned  to  the  average  power  required  for 
normal  operation,  and  the  speed  variation  and  excess  of  power 
above  normal  requirements  may  be  supplied  by  the  battery  equip- 
ment, which  also  comes  into  play  for  lighting  and  short  move- 
ments and  would  also  be  available  to  bring  the  car  in  in  case  of 
a  breakdown  of  the  engine  or  generator. 

The  gasoline-electric  type  not  rtnploying  batteries  is  illus- 
trated by  the  D.  Sl  H.  car  recently  built  by  the  General  Electric 
Company.  The  generator  on  this  type  of  car  has  to  be  equal  to 
the  maximum  requirements,  and  in  order  to  vary  the  cnrrent 
for  the  oonditioas  to  be  met,  tfae  liehl  excitation  is  handled  by  0 
separate  estciier,  ehain-diiven  firatn  the  main  generator.  The 
controller  is  semi-automatic  and  can  be  set  for  any  predeter- 
mined maximum  acceleration,  and  the  speed  of  the  car  is  gov- 
erned by  varying  the  field  strength  of  the  generator.  The  speed 
of  the  engine  remains  constant  after  acceleration.  This  aj^ica- 
tion  is  very  ingenious  and  cffcctivr.  and  the  car  has  beta  pot 
into  regular  service  between  Schenectady  and  Sarat<^. 

Tllf  Union  Pacific  motor  car,  representing  the  direct  mechan- 
ical drive  application  of  gasoline  power,  it  driven  by  a  six- 
cylinder  reversible  gasoline  engine,  with  crank  shaft  at  right 
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angles  to  the  length  of  car;  a  sprock<  t  nionntid  on  same,  driv- 
ing a  special  chaiti,  transmits  the  power  direct  tu  the  driving 
axle  through  a  seccmd  spracket  attichcd  to  the  axle.  The  chain 
catily  shows  a  tranaminion  of  power  with  an  efficiency  of 
per  cent,  wbicb  dearly  denooMtates  that  this  owthod  of  tms- 
iniasion  it  veiy  doie  to  the  maximtim  rffidency  possible. 

For  the  initial  start  of  car,  or  {(litung  it  in  motion,  a  reducing 
gear  is  u'liI.  :i:iit,  t::itil  iln-  <.ir  attains  a  speed  of  six  or  seven 
miles  per  hL;;r  tlie  ccoiiouiy  u!  this  transmission  is  somewhat 
rediiL'-'l :  but.  the  use  of  the  geais  t>  mily  temporary  and  lasts 
only  .1  tew  secoiidii,  it  can  almost  be  left  out  of  consideration. 

One  of  the  most  important  features  in  the  developntdlt  Of  the 
Steel  motor  car  i»  the  reduction  in  heifbt  of  car  and  conseqacst 
redaction  in  weight  and  dccnated  wiad  rcslttanc^  a  result  of 
which  ia  die  ^tctn  of  ventiiatioii-^laking  fteih  air  from  titt 
front  of  car.  delivering  it  at  floor  level  and  kgr  ractioa,  drawing 
the  foul  air  out  of  the  roof. 

The  roof  of  the  Union  Pacific  motor  cars  is  24  itt.  lower  than 
\hr  ilar.tjarii  h.uii^ht  if  coacl;  n'of.  The  car  btinj.;  built  cf  4tcc\ 
With  pointed  end  and  smooth  exterior  surface,  the  wind  resist- 
ance is  materially  reduced,  enabling  a  loo-hp  gasoline  engine 
to  drive  the  car  at  the  rate  of  65  to  70  miles  an  hour.  The  car 
framing  is  a  comMnation  of  steel  shapes  and  bracca,  the  whcd« 
tied  together  by  ated  ptatea,  making  a  unit  stractare,  each  part 
tttpporting  the  adjacent  ones  and  bearing  tu  propottioo  of  the 
burden  imposed  upon  it  These  cars  weigh,  motor  and  all,  a6 
tons,  which  of  course  is  a  very  material  factor  in  the  high  speed 
attained  by  catb  .11  service,  and  affords  considerate  econoiiij  tn 
comparison  with  the  heavier  steam  motor  cars,  some  of  which 
weigh  75  tons  and  over,  with  the  same  seating  capacity.  Motor 
car  No.  7  has  seating  capacity  for  75  people  and  has,  in  actual 
service,  carried  05.  It  is  equipped  with  round  metal  sash  windows 
>-a  window  impervious  to  cold  air,  dust  or  water;  in  fact,  ia  tight 
as  a  porthole  00  an  ooean-goiog  vessel.  These  windows  have 
demonstrated  themselves  to  be  a  great  luxoiy  to  the  traveler. 
The  enclosed  inside  steps,  with  side  door  entrance,  have  also 
Iirr,\.rti  vir>  (Kipiil.ir  with  the  travclins  public.  This  side  door 
entritiice  i»  permisiible  with  !.teel  car  construction  without  weak- 
ening same,  the  side  sill  being  depressed  and  divided,  a  portion 
being  carried  over  the  door  and  the  other  portion  under,  all  being 
tied  rigidly  in  comUnatioa  with  the  plate  and  tteel  sheathing  of 
die  car;  forming  a  stractare  of  sueh  strength  as  to  Himinitt 
the  tuua)  weakness  caused  by  a  nde  apcrtun  the  slae  of  doof 
opening  in  these  cars.  The  first  cars— SS  ft  in  length,  seating 
capacity  75,  and  with  an  engine  of  too  hp — ere  particularly 
adapted  for  br.irch  llnr  s<T\i(;c.  wlicn.-  tliv  traffic  is  :r.$uf})cieilt 
to  support  a  steam  service  or  anything  like  eb-ttr-.c  service. 

Interest  in  the  8te.im  car  is  also  being  revivd,  as.  f  ir  example, 
the  Ganz  cars  imported  from  Budapest  by  the  Florida  East 
Coast  Railways;  also  the  Erie  Railroad  and  the  C.  P.  Railroad 
are  experimenting  witb  a  steam  car  equipped  with  a  Scotch 
iiMrine  lyjie  of  boiler,  using  a  sqierhcater  and  oil  fod.  It  is 
hcKcved  that  some  one  may  undertake  to  make  a  so-caned  fasib 
iHiiler  (h.nt  will  be  applicable  to  this  service. 

Ii  r-  n  co^;-ii/i.iI  rb;it  thr  Mi-rallr,]  motor  car,  one  carr\-ing  its 
oivti  motive  [:<i\vi  r  iilaiit  v,  hctliir  iiasoline,  Rasolinc-eli  t-tnc  or 
Steam,  occupies  distincr  tli'..:!  r  {  -.iscfulness.  On  many  branch 
lines,  now  existing,  where  tr.tvel  is  light,  and  on  new  extensions 
into  nnaettled  countiy  where  the  business  will  not  return  a  profit 
on  steam  train  service,  it  would  have  to  be  run  at  a  loss  tmtil  a 
sufficient  business  was  induced  or  built  up  by  the  travel  facilities 
afforded.  These  sitnadons  ate  dw  dbrtinct  fieU  of  the  motor  car, 
which  can  be  operated  flt>r  \tm  per  car-mHe  Aan  by  regular 
4t<-.im  tf.^in  or  cicctric  mcthoc!-  ii-til  the  volnme  of  businCSS  Will 
warrant  the  regular  transportatit  ii  •iiothods, 

The  use  of  motor  cars  on  the  Uiii"-i  I'.n-itir  ir.  j-iirk'iii^  up  pas- 
^rnner^  on  branch  lines  and  in  delivering  p^issriiner*  at  con- 
tucliiig  points  f'lr  through  trains,  has  been  fmind  to  be  exceed- 
ingly lucrative.  The  matter  oi  giving  the  branch  line  patrons  of 
any  steam  road  increased  service,  witb  more  frequent  trips  per 
diem,  is  veiy  much  appreciated  by  the  local  community,  and  their 
gnnd  wilt  is  beneficial. 

<)n  Itie  hypothesis  of  the  vame  density  "i  traffic,  with  the  same 
cl,!^";  ,.i  MT'iier-  woiili!  In-  ith' iiiiiti.-n.il  on  otic  of  the  ordinary 
br.KU  ii  lines  of  the  tt  TTitrhr>  in  -t  <if  tlie  Mi-v'niri  River,  the  cost 
per  miie  for  b^il  Irani  service,  enuipnicnt  consisting  of  two 
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car?  and  a  !■  ci  mot;\ 0.  wijuld  be  about  24  cents,  ir.cluciing  repairt) 
fuel,  oil,  labor,  cleaning,  etc ;  this  for  passenger  as  well  as  bag- 
gage, mail  and  express  service.  Electric  service  equipoml; 
consisting  of  one  car  and  trailer,  figuring  that  the  dcnsily  at 
tn£k  is  saSciciitly  regular  to  stvport  same  seven  days  ia  s 
wedt,  is  estimated  at  about  18  ccots  a  mitab 

The  gasoline  service  (mechsnical  drive  only  considered),  con- 
sisting of  one  car  and  trailer,  with  baggage,  mail  arid  exprtss 
service,  would  cost  15  cents  per  mile.  The  latter,  of  cuarst, 
would  be  inde[jendcnt  of  whether  service  was  six  days  or  scvm 
dayi  i>«r  week,  the  cost  simply  depending  upon  the  service 
rendered. 

Railroads,  therefor^  have  a  choice  of  the  various  systems  f» 
poasd,  lad  m  study  of  the  oonditioiia  to  be  met  and  faciStiiS 
afliardoi^  bodi  in  the  .vny  of  care  aad  tniiiilenancc^  as  wcU  ss 
the  train  service  prr  ji  .^e> ,  wil<  give  the  dements  by  whidi  eadi 

situation  will  h.ivc  to  he  sliid-.ed.  The  motive  power  depart- 
ments will  be  called  ii[x>n  to  i)artieipate  more  and'  more  in  »d- 

visinp  as  to  these  (juesiions,  .'ind  in  order  to  be  tjiialified  tu  yn- 
dertake  such  work  it  is  very  desirable  to  introduce  infoimatKJo 
and  discussion  of  these  subjects  in  this  association. 

The  report  is  signed  by  Messrs.  C  A.  Sel«y,  chairman;  W.  B. 
MlCeca.  Jr.,  L,  R.  Pomeroy.  C  F.  Stmt,  F.  J.  Cak. 


Control  of  £lectric  Rdlwar  Motors. 

Four  patents  tmre  iianed  on  June  s  rcladag  to  die  oontml  of 
eleetrk  railway  motors.  A  sehcox  proposed  bgr  Mr.  F.  B.  Omc 
for  controlling  the  speed  and  torque  by  varyir^  the  voltage  oa 
single-phase  motors  is  ittdicated  in  Fig.  I.  Each  car  is  providsd 
with  two  anto«ansfbrmers,  cadi  of  wMch  serves  to  snpply  ew- 
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rent  at  variable  potmlial  to  one  or  mon  motors.  Instead  of 
series-f  aralkling  the  groups  of  motors  to  obtain  a  greater  raoge 
of  .voltage,  the  inventor  aeenrcs  the  same  rcault  by  scries-pani* 


F1&.  2.— KtOIIN  CONTROL  SYSTEM. 


Icliflg  the  auto-transformers,  by  means  of  the  contactor  switdia 
which  serve  to  intercontteet  the  transformers  as  desired. 

I'lp  J  ilhi>trrites  a  motor  control  system  devised  by  SizvsM 
Kr«>liii,  of  Ucrliii,  Germany.    The  voltage  supplied  to  the  motors 
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IS  varied  by  means  of  an  induction  regulator,  the  rotor  o,f 
is  moved  Iqr  pilot  motor.  A  clutch,  which  mcchanciaily  con- 
nects the  piUot  motor  with  the  hMluction  regobttor,  i«  thrown  in  or 
out  Iqr  •  pneumetk  device  whidi  receives  eBmprased  air  from 
the  briklne  qrstcm.  The  vslve  for  admitting  the  air  to  the 
operating  piston  is  controlled  by  an  electruiii;i>rmt  Tin  virciiiis 
to  this  magnet,  to  the  pilot  motor  and  to  the  mtiuctiJii  regulator 
are  arranged  a"-  desired  by  means  oi  a  m.istcr  controller. 

When  it  is  desired  to  regulate  the  motors  on  several  cars  of 
a  train  froiti  a  single  point  and  no  auxiliary  source  of  current 
supply  is  provided,  the  control  current  must  be  obtained  from 


operative  acts  as  are  necessary  to  secure  any  desired  temperature 
regulation.  It  is  staled  that  a  satisfsctory  alloy  is  obtained  by 
snVstantialiy  75  per  cent  eopper,  24  per  cent  of  an  alloy  of 
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the  collcctini;  (Uvicl-^  iif  the  leading  car  or  irom  a  bus  iine.  If 
thi-  liii-  Jill  K.nM-;!-  11:  only  a  single  wire  connected  directly  to 
the  -.cvrral  current-collecting  devices,  current  may  paiis  from  one 
car  through  the  tmt  wire  and  to  the  motors  of  anotfier  car, : 
euitating  the  use  of  a  heavy  wire  capable  of  carrying  mMor  ctW- 
rcat  Mr.  George  H.  Hill  propcaes  to  connect  the  motor  drcditi 
of  each  car  directly  to  the  coiledag  tievice  im  that  car  and  to 
employ  the  bni  line  exchi lively  for  obtaining  current  for  the 
control  system  and  for  lighting  and  heating,  if  desired,  as  indi- 
cated in  Fig  i.  The  three  patents  outlined  above  have  been  as- 
signed to  the  General  Eleettie  Compaqy. 
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Fig.  4  shows  a  system  dc\iscd  by  Mr.  B,  G.  Lamme  for  equal- 
izing the  potential  differences  between  the  terminal.s  of  the  arm- 
ature windings  of  single-phase  niutors  when  connected  in  scries, 
in  order  to  prevent  the  abnormal  increase  in  potential  across  a 
motor  in  case  the  wheds  should  slip.  As  will  ^  seen  from  the 
illustratioa  an  auto-tranaloimer  whMUng  is  CGunectcd  hctwoen 
the  outer  teiminalt  of  the  annatom  and  ta  intermediate  point 
is  oomiecled  to  the  armature  winding  tcrminab.  which  are  joined 
together. 

Electromagnetic  Thermosut. 

A  patent  issued  Ji;;  '  '  Prof.  E'ihu  Thomson  describes  a 
method  of  iitil'/ini;  iIm  i  lir  nt;!  m  tho  mai:nc!;c  permeability  of 
certain  a'.l'  ivv  f.  ir  t':;<'  put  pi  .M-  r:i  ti  nipcr.itiirc  in<lii:ati'.ni  and  rcR- 
ulation.  In  the  arrangement  shown  in  the  .iccompanying  illus- 
tration a  solenoid  energized  by  current  from  a  battery  «crves 
to  set  tip  a  magnetic  flux  through  the  core  which  is  made  of  a 
sensitive  alloy,  so  that  with  constant  excitation  of  the  winding 
the  magnetic  flux  through  the  core  will  undergo  a  substantial 
change  when  the  temperature  of  the  core  readies  the  critical  tern* 
perattire  of  the  alloy.  These  changes  in  nuignetic  flux  are  used 
to  change  the  position  of  the  armatttre,  thus  opening  or  closing 
the  local  drcuit  trough  a  motor  wMcfa  in  turn  performs  sndi 


manganese  and  aluminum  combined  in  their  atomic  proportions, 
and  one  per  cent  of  leadi,  as  this  gives  an  alloy  the  permeability  of 
wUdi  changes  at  approoiimatdy  do^  C 


CURRENT  NEWS  AND  NOTES. 

DATING  OP  TELEGRAMS.— Coasressmaa  W.  W.  SnAA 
has  introduced  a  bill  which  provides  that  every  telegraph  com- 
pany shall  show  plainly  on  every  telegram  delivered  the  time 
of  day  at  which  the  telegram  was  handed  in  at  the  company's 
office  at  the  place  from  whence  it  cann-  A  bill  introduced  SO 
late  would  not  at  best  appear  to  have  much  chance  of  passing 


TELEPHONES  AND  MORSB  THlByBS^HtB  la^m 
Hone  TUef  Datoetive  .\sse>ciution  announced  recently  that  the 
assodatfon  was  thoroughly  organized  in  all  the  counties  of  the 

Stale  and  had  during  the  past  three  years  decreased  thieving  and 
outlawry  at  least  75  jier  cent.  The  association  officers  stated 
that  no  ager;r\  h.nl  liieii  more  helpful  in  apprchen  lu  g  w  rong- 
doers than  the  telephone.  .\s  soon  as  a  theft  is  reported  the 
tdciphones  are  used  and  seldom  do  the  peipetiatort  get  oat  of 
the  eouniy  before  being  arrested. 

MUNICIPAL  LEAGUE  OF  INDIANA.—'nt  Municipal 
League  of  Indiana,  held  its  eighth  annual  meeting  recently.  It 

will  ask  the  r.e.v!  Ij'giilature  to  make  numerous  changes  in  the 
now  cities  and  towns  cnde  as  well  as  in  the  general  law  in 
matters  affecting  mnnicipalilies  One  of  the  changes  to  be  de- 
manded is  power  to  require  interurban  and  steam  railroads  to 
light  the  streets  over  which  their  lines  pass.  The  present  law 
on  that  subject  was  not  upheld  by  the  Supfcme  Court  The 
subject  of  nimldpal  ownership  was  discnned  informally,  the 
majority  of  Hw  members  of  the  Leagiw  opposing  it 

TFJ.F.rnnXY  !X  B.t f.T ! MORE —The  opening  of  the  new 
St.  I'.'iiii  exehaiim  i  t  the  ( 'he=a!ieake  »V-  Poiomar  Telephoiir  Com- 
pany rc«torc>  telei'lii  r-.u-  e^  iiim'.iiim-;itii  ill  m  Il.illimr.rc.'ti  ■  more 
than  its  former  efficiency.  Some  10,000  telephones  were  "cut 
over."  The  opening  of  this  new  building  marks  for  Baltimore 
one  of  the  osoct  compete  cqoipments  for  tel^hone  service  in 
existence:  Tlie  new  buflding  has  nine  stories  and  a  bueoMnt, 
and  a  sted  frame  extends  tfaraui^  Oe  roof  to  reedve  two  addi- 
tional stories,  for  which  the  building  is  planned.  The  Vnlldlng 
is  40  by  tso  ft.,  and  is  fire-proof.  It  was  planned  especially  for 
telephone  services  The  steel  frame  is  one  of  the  heaviest  01  any 
building  in  Bulliii.i  ;e.  nn  account  01  the  great  weight  to  be 
supported,  in  the  shape  of  apparatus  and  machinery,  and  the 
necessity  for  abaolnte  rigidity.  The  cost  with  ground  and  with- 
out telephone  equipment,  was  $500,ooa  As  it  stands  the  struc- 
ture pnwidca  for  two  exdianges,  with  a  capacity  o{  40yooo  tde- 
phooeii  Widi  the  two  additional  stories  it  will  have  a  capacity 
of  three  excTianttes,  or  ficMXio  tdephones.  The  swildihoard  for 
;h..  ?;  P.ii:!  exchange  occupies  the  whole  of  the  ninth  floor, 
rile  teiniiiial  ai>paratu<,  which  is  already  installed  for  two  cx- 
ehanges.  oeeupies  the  entire  sixth  floor.  The  eighth  floor  is 
given  up  to  operators'  quarters,  Jocker  rooms,  reading  ruom'^ 
and  dming-room.  The  cost  of  the  St.  Paul  switchboard  was 
iDaS/nov  imking  the  total  cost  of  the  building  and  first  exchange 
ISaSXnoi  The  exchanges  open  with  loyooo  working  lines.  There 
will  be  ld»  operators  at  the  siar^  300  when  tiw  board  is  full, 
and  ijooo  when  the  whole  hnildsng  is  occupied  by  the  three  ex- 
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PHYSICS  AT  CORNELL.— Tbt  new  Rodceleller  HaU  of 
Physicf  at  Cornell  Uiineni«y»  Ithtica,  N.  Is  to  be  dedicated 
on  Friday,  June  29.  This  wHIl  eoincide  ippra^ately  with  the 
meeting  there  o(  (he  American  Aasodilian  for  ibit  Advaxwement 

of  Science,  beginning  June  28. 

SURGliS  IX  i'XDERGROlJ.XD  DISTRiBU  :  !.\G  SYS- 
TEM.— In  the  cdilnria!  with  thi?  title  1:1  Our  issue  (■!  May  _<i  the 
third  and  fourth  paragratihs  should  hnve  had  a  separate  head, 
as  they  do  not  refer  to  the  I.  K,  K  paper  of  Mr.  Palchell,  but 
comment  on  the  presidential  I.  E.  E,  address  of  Mr.  John  Gavey. 

ELECTRICITY  AND  GAS  IN  ITALY.— VxultA  Stalts  Con- 
tul-Gcneral  de  Cistre  at  Rome,  Italy,  states  that  the  amount  of 

gas  and  electricity  prodtsccd  b>  tlie  -'^S  sas  works  and  5,086 
electric  plants  was,  for  gas,  74.271.twti  c«bic  meters  ejitracted 
from  coal  and  1419  from  mineral  oil;  for  eleetridfy,  13^116^1 
kilowatts. 


NATIONAL  TELEPHONE  CONVENTION.— Th^  annual 
convention  of  the  National  Interstate  Telephone  AtSOdalioa 
will  be  held  at  the  Auditorinm  Hotel,  ChicacQ,  June  aj.  A  V 
and  aSk  when  a  large  attendance  is  expected.  A  niunber  of  ad> 

dresses  and  papers  will  be  presented,  but  apparently  none  of 
them  will  be  of  technical  or  engineering  interest,  except  perhaps 
th:t\  .1:1  Southern  !ol'  liries  and  exchanK'"  f!f\flopment.  There 
wiil,  however,  be  oommittee  reports  on  standard  operating  rules 
and  regulations,  on  standardization  of  equipment,  and  on  stand- 
ard forms  of  accounting.  Mr,  T.  Gary,  of  Macon,  Mo.>  will  pre- 
sent  a  paper  on  the  finaitefaig  of  anall  telephone  properties. 


THE  CANADIAN  ELECTRICAL  ASSOCIATION  meets 

this  week  at  Niagara  Falls,  Canada,  the  dates  being  June  19.  20 
and  21.  An  interesting  programme  has  been  provided  and  the  busi- 
ness sessions  will  be  ccniducti-ij  nt  the  Iiitein.ili uiul  H  itcl  on 
the  American  side,  as  tiic  new  CUflun  is  not  yet  ready.  Asnong 
the  papers  to  be  presented  at  the  convention  are  the  following: 
"Steam  Plant  Accessories,"  by  John  T.  Farmer;  "The  Power 
Plant  of  the  Electrical  Development  Company  of  Otitario,**  hy 
F.  O.  Blackwell ;  "The  Electrical  Plant  of  the  Canadian  Niaca» 
Power  Company,"  by  H.  W.  Buck;  'The  Plant  of  fbe  Ontario 
Power  Company,"  by  V.  G.  Converse ;  "Some  Legal  PwpOiitioins 
of  Interest  to  Electrical  Men,"  by  Robert  McKay. 


ENGLISH  MUNICIPAL  PLANTS—A  special  cable  diipatch 
from  London  of  June  16  says:  "The  National  Civic  Federation 
Commission,  which  has  reached  Liverpool  from  Birmingham, 
continues  to  receive  municipal  hospitality,  as  well  as  facilities  for 
conducting  its  inqniry  into  public  and  private  ownership.  It  com- 
mands respect  for  practical  aUIHr,  aKhough  T»«  Mtudftf^  /onr- 
nal  gives  warning  that  the  eomniissiba  r^resents  two  parties  in 
the  Federation,  one  in  favor  of  mtmidpal  ownership  and  the 
oti'.er  ft.indiriK  for  private  enterprise,  .ind  tli:it  the  rejiorts  pro- 
duced after  the  investigation  of  municip.il  and  priN.itr  pl.ints  will 
be  mutually  destrtictive.  The  cortitni'.s-.on  will  n.irh  London  Sy 
the  end  of  next  wedc,  after  completing  an  exatnination  of  the 
'  tramway  and  gas  plant  at  Manchester." 

THE  N.  B.  L.  A.  CONVBNTtONJSmMtj  Eglin,  of  the 
National  Etectric  light  Association,  in  «  mcmorandam  on  the 

recent  convention,  iays:  "Although  the  increased  attendance  at 

the  con\ent!i->n5  of  the  X:ition:iI  Electric  Light  Association,  the 
greater  interest  taken  in  the  scfsirns,  and  the  very  largely  in- 
creased membership,  speak  volnmrs  fnr  ih.i;  snod  wnrli  the  as^o- 

ciation  is  doing,  periiaps  even  more  encouraging  is  the  iact  that 
so  many  of  the  Migiiei  took  occasion  to  look  up  the  secretary 
for  the  expfot  pannae  of  e^preadng  afpmiBtion  of  prompt 
and  efficient  respooscs  to  letters  aildBf  fbr  aiaistasee  and  in* 

formation  during  tbe  jrcar.  One  member  tn  particular  stated  that 
information  he  had  asked  for  so  late  that  he  hardly  expected 
to  get  it,  came  instantly  and  -.vns  of  sn-h  inipwrt.incc  that  it 
settled  in  favor  of  his  company  the  award  of  a  25-year  contract 
fi»r  fircet  lighting.  TV%  is  onljr  one  of  manjr  similar  aehnewl- 


edgmeots,  showing  thai  the  really  valuable  work  goes  on  all  tbe 
ycur  round  and  benefits  members  even  if  they  never  attend  a 
maetint," 

ELEVATED  RATLROADS.—h  had  been  supposed  that  ele- 
vated roads  had  seen  their  finish  in  Xew  York,  but  electricity  has 
not  only  Kivrt!  them  .1  new  lensc  ot  life,  hut  creulcd  a  taste  for 
iiio:e.  l^iit  week  the  New  ^■■ltk  Board  of  Ei-timate  heard  vigor- 
ous arguir.cntb  for  an  cltvatcii  loup  line  Manhattan  end  oi 
the  Williamsburg  Kridgc.  for  the  benefit  of  Brooklynites.  This 
waa  ofiposcd  fay  residents  on  the  east  side  affected  by  the  elevated 
loop  plan  of  Bridge  Commissioner  Stewnoa  If  r.  J.  E.  Swan- 
Strom  said  that  the  beautiful  electric  elevated  road  ia  Beriia  had 
added  to  the  value  of  property,  and  he  added:  "This  subway 
craze  is  going  to  die  .  u:  W  e  arc  going  back  to  elevated  rootb 
— not  the  present  kind,  ln;t  orni<ntental  noiseless  roads"  Ex- 
CoinpiroUiT  Grout  insisted  thai  ar.  e'eclric  elev<i5ed  loop  was 
tile  only  way  to  "relieve  the  uut)t.ifaUe  congcition  of  the  bridge* " 


PUBLIC  DUTY  OF  eNGIN£ERS.-At  the  laying  of  the 
eomentone  of  the  new  Engineering  Building  of  the  Ui  iversity 
of  Teoaeatce^  Presideat  Hnmphfeys,  of  the  Stevens  Institute  oi 
TechnoloRy,  said:    The  questions  before  the  ooootry  loKlay 

which  are  c.iming  llie  most  concern  are  largely  indust  ial  and 
technical,  and  hence  the  opportunities  for  misapprehension  on 
the  part  of  the  public  are  greatly,  danjjeTiiusly,  increased.  I  have 
Ihotighi  much  on  the  subject  and  not  unlikely  my  opinions  may  be 
colored  by  my  training— but  it  does  seem  to  me  that  if  we  are 
in  danger  through  the  lack  oi  information  and  misinformation 
of  the  public,  sedntonsly  cultivated  by  the  yellow  journals,  tbe 
cnginecra  of  (be  eomtiy  are  pcenliarly  qualified— or  abonld  bfr- 
to  combat  this  ignorance,  and,  therefore,  th^  carniot  av<iNd  grave 
rup  insibility  in  this  connection  both  as  to  tlie  present  and  the 
future  It  is  coming  to  he  more  and  more  the  practice  ti  place 
teehiucally  trained  engineers  in  charge  of  our  industrial  estab- 
lishmentv  These  men,  then,  'hould  be  prcpated  to  recognise  that 
capit.ll  and  labor  li.ive  their  resp.  ctive  r  glits  in  which  ll"e>  should 
be  protected,  and  should  especially  be  ready  to  recognize  that  the 
contests  between  capital  and  labor— ?o-call  .d — are  frequent'y  coo- 
tesu  between  leaders  who  manipulate  capital  and  labor  lor  their 
own  ends." 


KENTUCKY  INDEPENDENT  TELEPHONISTS.~.\t 
Louisville,  Ky.,  on  June  14,  the  annual  meeting  of  the  Kcntutly 
Independent  Telephone  .Association  was  held  at  the  Louisvillr 
Home  Telephone  building.  Companies  in  most  of  the  towns  a-^ii 
cities  in  the  State  were  represented.  It  developed  that  in  the 
State  there  are  about  i$o  corporations  giving  independent  Kto> 
phone  service,  with  sa/m  subscribers.  Subjects  of  importance 
10  the  independent  telephone  faiterests  were  dlscnsscd  and  the 
delegates  to  tbe  National  Interstate  Telephone  Assodatioil  con- 
vention, to  be  held  in  Chicaito  on  June  26,  27  and  38,  were  elected 
H9  follows:  J.  A.  Arni-=trons.  president  and  general  manager 
I-ouisville  Home  Tetepiioiie  Company,  Louisville;  M.  S.  Taylor, 
tremr.ii  manager  Fayette  Home  Telephone  Company,  l.exnigioii: 
J.  W.  Chambers,  secretary  and  general  manager  Old  Kentucky 
Telephone  Company,  Winchester;  R.  T.  Hickman,  Henderson 
Telephone  k  Telegraph  Oimpany,  Henderson:  M.  J.  Tbomss, 
Shelby  Home  T^phone  Company,  Shelbyvllle.  New  officers  for 
the  ensuing  year  were  elected  as  fallows:  M.  B.  Overly,  general 
manaRcr  Central  Home  Telephone  Company,  Louisville,  prerf- 
dent;  H-  K.  Cole,  secretary  .ind  tetxial  nn  iKiKcr  the  Kentucky 
and  Indiana  Telcphnno  Company,  Qweusboro,  secretary;  M.  J. 
Thomas,  Shclbyville.  vice-president  first  district ;  Frank  M. 
Hoge,  Hopkinsvillc,  vice-president  second  district :  M.  S.  Taylor, 
Lexington,  vicc-pro?idcnt  third  district;  P.  H.  Murphy.  Nicholas- 
ville,  vice-president  fourth  district;  J.  W.  Brambers,  Winchester, 
treasurer.  Tbe  State  was  divided  inio  four  districts  and  ai^ 
rnngcmcnts  were  made  to  hold  in  each  district  at  teast  four 
incetings  a  year  to  the  end  that  the  independent  telephone  move- 
ment miRht  he  fully  di  r  i  ,  ,1  -Mcis  exchanged  and  a  systcraatii: 
and  intelligent  campaign  earned  on  for  its  development  and 
exteniioR. ' 
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TOO  MUCH  LTGHT.  The  participant"!  ;ii  t!;e  recent  merlin? 
of  the  National  Electric  Light  Association  nt  Atlantic  City  were 
very  mua'.  phased  w:t!>  thf  festO":^*  of  incandescent  l.impii  aloiiR 
the  boartivvalk,  and  the  general  electric  lighting  eiTect.  But  it  is 
hard  to  please  everybody,  and  in  some  of  the  nrorc  rctir«4  ptftt 
of  the  ocean  front  the  hotel  proprtelort  and  visilort  hm  ukcd 
diat  the  lights  be  turned  oS  in  order  that  (he  BUMWliibt  can  ba 
enjoyed.  It  is  said  that  the  Qly  Cniaca  will  pnbeli^  grattt 
the  request 

AUSTRALIAN  ELECTRICAL  GROWTH,— H.  S,  Coosul- 
General  John  P.  Bray  suftpllet  from  Mdhwrae  se?eral  AtHtia* 
lian  indiutrial  items  of  faiterett  as  follows:  There  are  some 
50  mites  of  electric  traction  In  operation  at  present  in  Aus- 
tralia, thf  ttnc=;  heing  s'lort  ones  in  ^fc:boume.  Sydney,  Hobart, 
Ballsirac  and  Bcndigo.  Tlie  furOicr  extension  of  plmrie  lines 
is  under  consideration  tnorc  or  less  the  Stnte  viovcrinncnts 
of  most  of  the  States,  especially  Victoria.  New  Soutlj  Wales, 
West  Australia  and  South  Australia  (where  tlic  electrifying^  of 
the  streetcar  lines  of  Addaide  ia  cootenvlated).  In  Victoria 
many  of  the  suburban  municipalities  have  trader  cDanderatibn 
ik»  constructko  of  lines,  and  generally  nmch  interest  is  being 
displayed  in  that  direction.  There  is  no  donbt  that  in  the  near 
future  the  nun-jVr  of  lines  in  operation  will  be  very  largely 
irrrea^til  Ncith  in  the  way  o£  new  lines  and  the  conversion  of 
old  ones.  Manganese  and  dec.'irlHnti;cd  steel,  and  copper  wire 
are  not  inanafactured  in  Australia,  the  supplies  coming,^from 
die  United  States,  England  and  Gemnay,  with  America  leadhif. 


EXCELLENT  FORF.IGX  TRADE.— Volt  has  been  made  in 
tliese  c  iU-.nniv  I'roni  month  to  month  of  the  excellent  condition 
of  foreign  trade:  The  foreign  commerce  of  the  Upited  States 
during  the  fiscal  year  which  ends  u-ith  this  month  promises  to 
*  exceed  in  hoth  imports  and  exportt  that  of  aiqr  earlier  year. 
The  details  of  ten  months  of  the  year's  commcfte  have  been 
announced  by  the  Department  of  Commerce  and  Labor  throuFrh 
its  Bureau  of  Statistics,  and  should  May  and  June  aIiow  as  larKc 
a  monthly  average  at  that  of  the  ten  months  for  which  the 
record  has  been  made,  the  imports  will  t>e  1,23%  million  dollars, 
and  the  exports  1,786  millions,  or  a  toul  of  a  little  nvore  than 
A  billion  dollars.  The  figures  of*  the  iiscal  year  1905  exceed, 
both  as  to  imports  and  exports,  those  of  any  prior  yew,  and  the 
fact  that  the  recotdcd  taiporls  of  ten  months  of  1906  exceed  hy 
neariy  lOO  roifliona  those  of  the  correspondiiw  months  of  last 
year,  nnd  that  experts  exceed  liy  over  200  millions  tlioie  of  the 
corresponding  months  of  last  year,  suggests  that  there  caa  be 
no  doubt  that  the  lisoal  jiar  uxXj  will  make  the  highest  record 
ever  shown  in  both  imports  and  exports,  and  therefore  the  larg- 
est total  of  foreign  commerce.  The  gain  in  electrical  apparatus 
and  instmmcnta  has  been  qnite  considerable, 

WOMES  VOTf.  fOR  MUNICIPAL  PLANT.— \  special 
election  wa"!  held  in  Potsdam,  N.  Y.,  June  14,  at  which  a  large 
unnbcr  of  ^^onncn  took  advantage  of  their  right  to  vote  on  a 
proposal  to  bond  the  villace  for  <34/»Q  for  the  ceoatmction 
of  a  nnmiclpal  Habtfaigr  plant  (o  supply  street  light*  oidy.  FUly 
one-third  of  the  votes  were  cast  hy  women,  and  their  votes  in 
favor  of  mtmidpal  ownership,  according  to  a  special  dispatch 
iri  oi  Potsdam,  carried  the  proposition  by  a  nuiority  of  >3.  A 
year  ago  last  March  a  proposition  to  raise  &4o,o<:o  for  a  Hght- 
HJg  plant  to  supply  street  ItRhts  niid  lights  for  residences,  etc., 
was  carried  by  a  small  majority.  A  few  week^  later  the  Pots- 
dam Electric  L%ht  and  Power  Company,  which  now  liglits  the 
village,  got  an  mjmKtfon  ffestrainiog  the  village  from  proceed- 
hig  with  the  constnictfon  of  the  mimicifta,l  plaiit^  on  the  ground 
that  it  had  not  procured  permission  from  the  State  Gaa  Cbor 
mission.  This  injunction  was  made  permanent  by  a  decision 
of  Textile  H.  T.  Kellogg,  and  the  Appellate  Division  affirmed 
this  judgment.  The  vilbgc  has  appealed  to  the  Court  of  Ap- 
peals, where  the  case  is  now  pending.  The  Municipal  Owner- 
sh^  party,  finding  that  the  village  could  bond  itself  for^  a 
cirictly  municipal  ptani;  brought  about  Ae  specUl  dection  on 
June  14 


MR  CARNEGIE'S  TELEPTIOXE  SYSTEM— Ut.  Andrew 
C-ariicgic  has  purchased  a  complete  private  automatic  telephone 
exchange  of  twenty  lines,  for  his  Scottish  estate,  Skibo  Cristle, 
Scotland.  Mr.  Carnegie's  sistcr-in-law,  Mrs.  Lucy  Carnegie, 
has  an  mtomatic  exchange  of  twenty-two  lines  on  her  estate 
Dungeness,  on  Cumberland  Ithiod,  jost  off  the  coast  of  Geor- 
gia. The  Dungeness  exchange  has  been  in  operation  over  two 
years,  and  Mr.  Carnegie  was  so  pleased  with  its  working  that 
he  decided  to  use  the  s.ime  system  at  Skibo  Castle  Mr.  K.  B. 
\\  enlhtibte,  Mr.  Carnegie's  mechanical  engineer,  was  it>  Chi- 
cago during  the  latter  part  of  May  to  I'amitiarize  himself  with 
the  system  of  the  Automatic  Electric  Company  and  expects  to 
tnstalt  the  cxcliange  at  Skibo  Castle  in  Angnst  The  initial  in- 
stallation  will  be  for  thirteen  telephones,  five  of  which  will  be 
in  the  ca.<:tle,  one  in  the  estate  office,  two  in  the  Stable  and  gar> 
age,  one  in  the  gamekeeper's  lodge,  one  tn  the  gardener's  lodge, 

one  in  the  golf  honse,  one  at  the  <locl<  on  D'irnoch  Firth,  where 

Mr.  Carnegie's  yacht  is  kept,  and  one  at  the  natatorium.  The 
ctlate  it  about  ten  miles  square, 


THE  INDEPENDENT  SLBCTRtCAL  CONTRACTORS 
ASSOCIATION  OP  GREATER  NEIV  YORK,  an  organiza- 
tion  of  more  than  200  of  the  prominent  contractors,  will  have  its 
second  annual  outing  and  clam  bake  on  July  7th,  at  J.  M.  Don- 
nelly's Boulevard  Hotel,  College  Point,  L.  I.,  N.  Y.  Special 
prizes  will  be  awarded  to  bowlers  and  winners  in  base  ball  and 
other  games.  The  Second  Battery  Band,  headed  by  G.  E,  Fuller, 
will  fumiA  the  music.  The  committee  in  duife  are  Memi. 
Ftedcridc  G.  Shafer,  A.  Nenberger,  B.  Gfidden,  E.  Chrislesen 


and  C.  Hagenieycr.  The 


frs  of  ;Iie  Association  are  Messrs. 


T.  Whitehead,  president;  .A.  Xeii«>crgcF,  vice-president;  F.  G. 
Shafer,  treasurer;  C.  .■K.  Cluistesen,  financial  secretary;  F,  W. 
Cohn,  recording  secreUry;  B.  Glidden,  scigcant-at-arro». 


THE  ORIGIN  OF  HELLO.— A  correspondent  of  the  Nm 
York  Timet  laya:  A  ditdngulabed  cdmlar  and  phitologist  writes 
me  dw  iidowtag^  wMch  may  be  of  interest  to  your  rcadess: 
"fMht'  is  the  word  halloo  in  iu  proper  form,  and  halloo  is 

a  root  connnon  to  all  Indo-European  langiiage.s.  Ttie  root  is 
spelled,  in  the  comp.irative  grammar  of  the  Indo-Eur'jpean  lan- 
guage, by  Hcinricli  Fick.  IILL'.  ai-.d  is  pr.  ni'ijinced  almost  ex- 
actly h-loo.  It  appears  in  whoie  classes  of  words  signifying  to 
.call  (call  itself  being  derived  from  that  root)  ^ml  to  hear  and 
meaning  very  nearly,  'slop  and  listen  to  mc'  The  first  word 
in  the  old  Nome  Edda  is  HUOTHS,  and  it  means  a  listenhig 
silciHe,  so  that  the  concrete  meaning  of  halkM  ia  to  be  in  a 
state  of  listening  si1et»ce,  or  "be  still  and  listen.'  I  think  that 
this  is  one  of  the  most  interesting  pl1iI0IoRic.1l  contributions  to 
the  literature  of  the  telephone,  illustrating  the  exact  meaning  of 

Mhe  word  lidlo," 


DEVELOPHENT  IN  ITALY,— It  is  suted  that  an 
tus  has  been  given  in  Italy  to  water-power  studies  and  electrical 

transmission  by  the  news  that  the  government,  under  the  direc- 
tion of  the  King,  whose  interest  in  such  practical  enterprises 
is  notably  keen,  will  unite  the  two  great  railway  line'*,  Ferrovie 
Meditteranco  and  Ferrovie  Medidionali,  to  devote  a  large  part 
of  1907  to  the  question  of  electrical  traction  and  to  take  up  vari- 
ous projects  for  trials  on  a  large  scale.  In  Northern  Italy  nearly 
all  the  small  cities  and  a  large  number  of  villages  are  supplied 
with  elcetric  light,  while  many  of  them  have  instaliatiana  of 
tqrdro^lectrical  power.  Among  the  dtics  of  from  to 
5o.aou  inhabitants  so  equipped  are  Vercelli,  Novara,  Pavia,  Ber- 
gamo, Brescia,  Verona,  Voghcra,  Alexandria,  Mantua,  Vicenta 
and  Intra,  many  of  them  being  in  (he  Milan  cnnsular  district 
and  being  prominently  known  for  the  ii:ipoiUii<  e  of  their  ni.anu- 
factures  and  for  their  extensive  contributions  to  the  total  of 
exports  invoiced  through  this  consulate.  Uydro-electrical  in- 
stallations have  played  a  strong  part  hi  the  eommerdal 
ment  of  these  thriving  towns. 
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WIRELESS  AT  SAN  fRANCISCO.-A  ^i6-ft  mast  has  been 
erected  on  Russian  Hill  by  a  local  wireless  telegraph  company.  It 
« ill  he  used  as  a  station  to  connect  Su  Pkudico  with  A  btiach 
of  the  same  system  in  Colorado. 


TH£  WORD  "AEROGRAM"  is  in  giowinv  on  tQ  desigiwle 
•  nonce  not  by  mum  of  wireless  tdegrap^.  The  Pittsburs 
/irfcr  in  WfSKOmf  it  says :  "Aerogram  is  well  formed  from  the 
Greek  words  meaning  'air'  atid  'to  write,'  and  admirably  desig- 
nates 'writirin;  through  the  .-vir'  It  is  easily  pronounced,  concise 
and  to  the  j  int,  and  is  appropriately  analogous  to  the  word 
'tclegntti '  'Aerogram'  should  come  into  universal  use.  Edu- 
cated persons  appreciate  a  well-fomicd  word.  If  the  editors  of 
daily  papers  made  'aeracram'  an  office  rule,  the  ynblie  would  aeon 
adept  it" 

THE  SnfPLON  LOCOMOTIVBS.-CahU  dispatches  from 
SwitxerTand  say  that  the  electric  locomotives  for  the  Simplon 
tiunicl,  chillcil  !  y  the  outdoor  temperature,  .niii;  <  luering  the 
»  :irii;  c  x:rc:ijcl)  moist  atmosphere  of  the  tuiiiitl,  have  experi- 
ciuiii  ^.liort-circuiis  through  the  volume  of  condensation  and 
the  breaking  dawn  of  the  insulation.  If  true,  this  should  prove 
easy  to  remedy;  and  it  will  certainly  not  be  necessary'  to  revert 
to  stean,  as  ^unested.  The  trip  over  the  Moot  Ccnia  and  Sl 
Golhafd  routes  is  always  spoiled  hf  tiie  amokn  and  gases  of  tfae 
steam  locomotives  in  tlie  cndlcn  tonnda. 


XEIV  YORK  ELECTRICAL  SOCIETY  closed  a  ver>-  suc- 
cessful year  with  a  sin  jktr  at  the  Hotel  .Xstor  on  June  13  under 
the  chairmanship  of  Frt-  idcnt  Bur.uo'.s.  An  excellent  concert  was 
given,  with  a  collation.  The  membership  of  the  society  is  well 
over  600  and  the  finances  are  in  good  shape.  The  following  is 
the  result  of  the  annual  election:  President,  George  Herbert 
Cosidict;  nce-preiidcnls,  Robert  T.  Loder,  Wtdter  F.  Wdl«, 
P.  G;.  Goasler.  The  vice-presidents  elected  1905  for  two  year* 
are:  H.  G.  Stolt,  Ptttmm  A.  Bates,  Max  Loewenthal ;  secretary, 
George  H.  Guy:  (rcasurcr,  IT  A,  Siiulnir.  The  sociefy  is  taking 
offices  in  the  new  United  Engineenng  Buitdmg,  and  believes  that 
the'  enjoyments  of  such  headquarters  wilt  bring  it  a  large  acces- 
sion of  membership. 

MONEY  SUNK  IN  MUNICIPAL.— UiMUbon,  Mass.,  is  in 
aerions  diffieulttca  «•  to  ils  raniudipol  plant,  ami  acoordmg  to  the 
Bostw  HtrM  "iron  tiit  veiy  ontatt  «t  dte  imrdiase  the  town 
has  been  unfortnbate.*   In  thirteen  years  the  community  has 

S!)iik  Sl  18,000  in  its  tiA-,  .in<l  clcclric  liRlit  phtlt;.,  a-.v]  the  cf.d  i* 
in  sight.  .■\ri?'<r<'in!y  hiitii  ph.nts  are  pretty  sicarly  in  the  condition 
fii  jniik.  .1:1(1  :t  I-  Tiii'.>.  .1  i|'.K-«lion  of  large  new  cxiiciuhtnrc;  or 
abandoment.  "The  present  board  of  commissioners  cannot  be 
blamed  for  the  mistake  made  at  the  purchase  nor  for  the  manage- 
ment of  the  plant  in  iu  infancy,  but  it  has  been  claimed  that  in 
naqy  caics  Acy  have  eonccated  matters  which  if  divnlgnl  in 
town  meethig  wonAd  have  given  the  citisent  a  dianee  to  help  and 
not  hinder  them.  The  affair  has  narrowed  down  to  tbc  question 
of  whether  the  town  wHl  contini;c  to  pn^^  out  n-.oncy  to  support 
the  plant  or  whether  the  ahnlishnient  of  ni'.inif ip>,il  •:ivMiersh:p  is 
in  StKht      M^Liiy  ot  the  most  iiu!\ietiti;^l  L-ilizeii5  are  in  favor  of 

telling  the  whole  plant  and  buying  lights  on  contract  like  the 
oiAer  email  towns  in  dw  State" 

CANADIAN  COMMtSStON  APPOtNTkBNTS.—Two  ol 
the  oooniniont  made  oeccMtry  by  the  emcbnents  of  the  last 
session  of  the  OMario  Legislative  Assembly  are  now  complete 

and  ready  to  commence  tlie  laliors  wIiicTi  will  he  rc<iiiiri.  J  of 
them.  These  are  the  new  Hydro-Elertric  Cotiimission,  whose 
f  ill,  ti ms  will  enalile  the  municipalties  of  the  prov-iue  to  secure 
eiectrtc  energy  at  an  ecotramieal  rate,  and  the  Railway  and 
Municipal  Board.  Premier  Whitney  has  announced  that  it 
had  been  decided  that  the  former  body  should  be  eompond 
of  Hon.  Adan  Beck,  of  London,  titt  Minister  who  has  been 
•o  cloecly  idenlHied  with  the  power  question  of  Ontario;  Hon. 
J  S.  Hcndrie,  of  Hamilton,  and  Cecil  B.  Smith,  who  is  now 
chairman  of  the  Tcmisk  irnintj  &  Northern  Ontario  Railway 
Commission,  and  consultmg  engineer  of  the  commission  of  in- 
Qttiry.  Hon.  Mr.  Bedc  will  naturally  be  the  chairman  of  the 


Hydro-EIcetric  Commission.  The  gentlemen  who  will  wilb 
James  Lvitch,  KC,  compose  the  Ontario  Railway  and  Municipal 
Board,  arc:  .A.ndrew  B.  Ingram,  who  represents  East  Elgin  in 
tile  Dominion  House  oi  Commons,  and  ileury  Norman  Kilsoo, 
of  Hamilton.  The  gentlemen  will  receive  $4,000  a  year  for  their 
services  on  the  board.  I'beir  secretary,  H.  T.  Small,  a  barrister, 
will  h«  paid  » ttifpand  of  $i,floo  a  year. 

NEU^  STEVENS  LABORATORY— T}n  Stevens  Itstitnle  of 

Technology,  Hobokcn,  N.  J.,  is  growing  rapidly  under  the  vigi- 
lant fostering  care  of  President  Humphreys,  and  last  week  there 
was  added  to  its  equipment,  with  due  ceremonies,  the  Morton 
Memorial  Laboratory  of  Chemistry,  built  by  the  alumni  as  a  tne- 
raorial  monument  to  the  late  Dr.  Henry  Morton,  the  ph>=i.i't, 
chemist  and  electrician,  first  president  of  Stevens.  The  new 
buihling  cost  $150,000  and  is  believed  to  be  the  best  equipped 
atrueture  of  iU  land  in  the  United  States.  In  general  cfaarie 
of  it  will  be  Dr.  Thomas  B.  StillRian,  professor  of  cfaemisliy  sl 
Stevens,  well  known  for  his  original  researches  and  resalta.  The 
laboratory  is  the  first  building  to  be  placed  on  the  recently  SC* 
quired  campus  at  Castle  Fbint,  and  adjoin*  the  new  athletic  fcU 


ALLEGED  TELEGRAPH  FRAUDS  — .\  San  Francisco 
grand  jury  brought  in  last  week  a  charge  against  the  telegraph 
COmpailies  of  fraud  of  the  grossest  kind  in  accepting  money  for 
messages  at  the  time  of  the  disaster,  and  then  forwarding  them 
by  malt  and  mesaengcr  Instead  of  by  wire!  The  jury  went  s» 
far  as  to  estimate  that  $1,000,000  had  been  collected  in  this  nwi' 
ner.  This  charge  has  been  denounced  as  an  outrage  by  Pretidetit 
Clowry,  of  the  \\cvl<  rn  Union,  nrtd  Vice-President  Baker,  of 
the  Postal,  and  certainly  doca  not  conform  with  the  facts  as 
known  at  this  end  of  the  line,  or  with  our  own  personal  experi- 
ence at  the  hand?  of  the  officials  of  both  sysi<*rn<i  The  wonder  is 
that  the  service  v,a-s  as  good  as  it  was,  anti  we  know  of  our  own 
knowledge  bow  offidala  and  operators  worked  day  and  nij^  to 
dear  flie  traJRe,  while  waming  was  given  of  Itabili^  to  gitat 
danger.  Col.  Clowry  says:  "We  snpfilied  33,1000  newqnpeit.wilh 
bulletins  without  charge  for  weeks.  We  forwarded  free  all  mes- 
sagc^  dealing  with  relie!;  we  telegraplu'd  1  y.rc.H  dc:i\  ■>(  mon^ 
and  took  none  oiir^r!'.cs.  That  seetf.=  t'l  nie  a  \rry  biibsl.uiii:-^ 
contribution  to  thi  rilief  fund,  and  o.ir  wires  iiiwa.  s  jp'-' 
free  to  the  public  on  occasions  of  such  disasters  as  the  eruption 
of  Vesuvhis,  the  Russian  massacrcs  or  the  Baltimore  and  Gal- 
veston catastrophes.  Many  of  our  men  stayed  at  work  in  Saa 
Pranciseo  and  did  not  even  look  after  tiie  safety  of  their  families," 


.\Lti^.!R,4  POWER  I\  BUFFALO,  thanks  10  such  men  as 
'\d,iit  s,  Huiitliy,  R-mkine  and  Wickes,  is  now  a  greater  realitjr 
than  the  pioneers  imagined,  and  two-thirds  of  the  motive  power 
of  industrial  Buffalo  comes  from  the  falls.  The  Cataract  Power 
k  Conduit  Company  is  erecting  a  new  transformer  house  of  as^ 
000  hp  capadly,  00  the  high  bank  of  the  river  at  If  Isgm  Stivet 
and  Front  Avenue,  Buffalo,  to  receive  the  power  of  the  Canadiu 
Niagara  Power  Company,  Niagara  Palls,  by  two  power  trani- 
tr  i'.^-.on  j'nes  riir.ninR  alooK"  thi-  CanatHan  side  of  the  Xiagara 
River  from  the  p<iwer  f;oiiso  at  tiie  fall?  10  Fort  Erie,  opposite 
Buffalo,  whence  enlranc*^  t:i  the  i:;ly  wil!  he  ma.U-  hy  .-m  overhead 
span  crossing  the  Niagara  River  at  a  height  of  150  ft  ab-.ive  the 
river,  suspended  from  shore  towers  210  ft  in  height  Conncctioo 
already  exists  between  the  two  power  houMS  of  the  Niagara  Falls 
Power  Company  on  the  American  side  and  the  power  house  on 
tiw  Ctaadian  sid^  and  tftete  three  plants  are  now  coonected  with 
Bnffftlo  by  four  tranimistion  lines  along  the  American  ride  of 
the  river  to  ihe  present  terminal  strition,  wliich  wil!  tie  known  *S 
Teritunal  House  .\.  The  new  tertiiinal  power  ^;;ati  in,  which  «5I' 
l>c  designated  as  Terminal  Honsc  T\.  will  be  connected  with  llic 
old  terminal  station  by  Mndcrgrountl  cabics,  making  a  complete 
loop  system  for  the  transmission  of  Niagara  power  to  Buffalo. 
The  initial  equipment  of  the  new  terminal  station  will  consist  of 
irix  imao-kw  transtoemers,  stepping  down  from  aifioo  volts  to 
Itdooe^  at  which  pressure,  energy  is  distribnted  nndergtoand  t» 
five  sub-stations  located  at  various  pmtrts  about  the  city,  wbeie 
the  pressure  is  again  transformed  to  a.aoo  volts  for  dislribotioa 
for  commercial  use.  The  present  productive  capacity  of  the  thus 
power  bouses  connected  by  this  system  is  i5S^  hp^ 
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Winnipeg,  Manitoba,  60,000-Volt  Hydro- 
Electric  Plant. 


By  V.  D.  Moody. 

WINNIPEG,  the  metropolis  of  northwestern  Canada,  the 
capital  of  the  Province  of  Manitoba,  in  the  richest  wheat 
belt  on  the  Canadian  soil,  with  a  population  of  100,000, 
has  under  completion  one  of  the  most  modern  water  power  con- 
structions on  the  continent. 

The  City  of  Winnipeg  is  the  distributing  center  of  the  Canadian 
Northwest,  which  is  demonstrated  by  the  great  extensions  and 


The  power  house  is  located  on  the  opposite  side  of  the  Winni- 
peg River,  from  Lac  du  Bonnet  station.  Difficulties  experienced 
in  conveying  material  to  the  site  selected  were  overcome  by  build- 
ing an  eight-mile  corduroy  road  from  the  river  to  the  power 
house,  and  a  similar  eight-mile  road  from  the  power  house  to  the 
headworks.  The  heavier  electrical  and  mechanical  machinery 
had  to  be  conveyed  in  the  winter  when  the  ground  and  river 
were  hard  frozen,  as  the  means  of  conveyance  across  the  river 
at  other  times  consisted  of  a  small  tug  and  barges. 

To  obtain  the  necessary  water,  a  channel  had  to  be  cut  to  the 
upper  river  near  Otter  Falls,  120  ft.  wide,  with  a  clear  depth 
of  8  ft.  at  normal  low  water,  the  channel  being  8  miles  loag  with 


Fic.  I.— View  of  PowEit,  House,  Showing  Extension. 


shipping  f,icilitirs  offered  by  the  Canadian  Pacific  and  the  Cana- 
dian Northern  Railway  Companies,  and  the  projections  of  the 
Grand  Trunk  Pacific  Railways. 

The  possibilities  of  a  manufacturing  center  were  quickly 
grasped,  and  the  project  was  taken  in  hand  in  1901  by  the  Winni- 
peg General  Power  Company  to  harness  the  waters  of  the  Win- 
nipeg River  for  general  power  purposes,  at  a  point  distant  a  few 
milrs  from  I.ac  du  Ronnet,  which  is  on  a  branch  line  of  the 
Canadian  Pacific  Railroad,  distant  65  miles  from  the  City  of 
Winnipeg. 

In  tgos  the  Winnipeg  Electric  Street  Railway  Company,  op«r- 


a  drop  of  5  ft.  to  the  mile,  equalling  a  total  head  of  40  ft.  In 
cutting  this  channel  it  was  essential  to  blast  with  dynamite  about 
447,000  cubic  yards  of  granite,  which  was  lifted  out  of  the  pas- 
sageway by  means  of  derricks.  With  the  rate  of  flow  of  water 
through  this  channel  and  the  available  head  there  can  be  devel- 
oped about  30,000  electrical  hp.  ^ 

The  greater  part  of  the  winter  of  1002  was  devoted  to  trans- 
porting the  necessary  material  to  begin  operations  in  the  spring. 
The  development  began  with  the  excavations  fur  the  dam  and 
tail  race.  At  the  point  where  the  dam  is  located  there  is  a 
natural  fall,  and  the  dam  crosses  almost  at  the  crest. 


FlU.  3.— .\1UANCEUKMT  Or  MaCUI.NUiv  .\r  ToWLK  lIuL'SE. 


ating  a  steam  station  and  controlling  the  street  railway  system, 
the  general  house  lighting  and  power  distribution,  amalgamated 
with  the  General  Power  Company  and  became  incorporated  as 
the  Winnipeg  Electric  Railway  Company. 

The  advantages  to  be  derived  from  such  a  hydraulic  develop- 
ment were  readily  appreciated,  due  to  the  high  cost  of  fuel  for 
(he  operating  expenses  of  a  steam  plant  and  the  necessarily  enor- 
mous cost  of  energy  to  the  consumer.  The  cost  of  energy  for  oper- 
ating the  steam  plant  to  the  consumer  being  i2'/i  cents  per  kw- 
hour  for  general  motor  work  and  20  cents  per  kw-hour  for  light- 
ing, with  the  usual  discounts  for  prompt  payments  of  bills,  which 
price  with  the  new  development,  will  be  reduced  approximately 
50  per  cent,  with  discounts  for  prompt  payments. 


Before  starting  these  works  it  was  essential  to  back  up  the 
water,  which  maintained  from  levels  the  year  around  at  the 
point  where  the  channel  opened  into  the  river,  eight  miles  from 
the  power  house,  an  average  elevation  of  between  8  and  9  ft. 
This  was  done  by  means  of  a  coflfcrdam. 

The  actual  amount  of  granite  excavations  made  and  concrete 
constructions  for  foundations  in  cubic  yards  is  given  in  the  fol- 
lowing tabulations: 

Granite  excavMlon*.  Cubk  yardi. 

Tall  race    '6,442 

Pow^r   house   78,000 

Ilca<l   nee   67,608 

Intake   '74,SOJ  ' 

Grind    total  446,ss]  i 
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Concrete  coaitrticiion  in  cubic  yards ;  mixture,  one  part  cement, 
three  part*  sand,  five  parts  broken  stone. 


Forcbay  will   

South   «inj  Will   

North    wing  wall   

Tran»formcr   house  {ounddion  

Po«er    house  foundation  

Uvrrfall  dam  (»pillw»)r)  :  •  

Uvom  pier«  to  catch  dchria,  coniitling  of  concrete 

|jicr«  kpanned  bjf  Ituaiing  lof*  

ContrullinK  workt  

Ice  rack  toand»tioD»  


6,621 
1,416 

■  .9>S 
4.S«J 
4.&00 

»77 
l.too 
110 


.24.011 


Grtod  total   

As  soon  as  excavations  had  been  made,  the  foundations  were 
laid  for  the  power  house  requiring  4.503  cubic  yard*  of  concrete. 


It  is  well  to  mention  here  that  the  turbine  gates  are  protected 

by  ice  racks  to  keep  out  ice,  logs,  etc. 

The  switchboard  is  of  black  enameled  slate  and  instruments  ot 
dull  black  finish.  It  is  of  the  well-known  benchboard  type,  and 
is  located  on  a  gallery  about  in  the  middle  of  the  mam  generator 
room,  where  the  operator  can  readily  observe  everything  happen- 
ing on  the  generator  floor.  The  board  sets  on  wooden  beams^ 
The  controlling  wires  to  the  motor-operated  oil  switches  which 
switches  are  located  in  a  gallery  comprising  the  second  floor  of 
•he  transformer  house,  are  run  in  i^<i-in.  enameled  iron  «»- 
luit.  as  are  also  the  generator  and  exciter  field  circuit  Icadv. 
The  exciter  armature  leads  are  run  from  the  machines  to  the 
switchboard  in  2^4-in.  pipes.  The  generator  armature  leads, 
consisting  of  cambric  insulated  cables,  arc  run  m  3' J-m.  tile  duel 
to  their  respective  oil  switches-all  of  the  conduit  and  dtirt 
being  run  in  the  concrete  floors. 

A  general  cross-section  of  the  transformer  house  is  shown  m 
Fig.  3.  The  low  and  high-tension  oil  switch  cells  arc  on  the 
second  floor  of  the  switch  gallery.  The  switches  arc  all  three- 
phase,  motor-operated,  and  each  phase  is  separated  by  a  2-in. 
soapstone  slab,  the  cells  of  the  switches  being  separated  from 
each  other  by  8-in.  pressed  brick  walls.  The  low -tension  bus 
compartments'  are  directly  behind  the  low-tension  oil  switches 
each  bus  being  separated  by  a  concrete  slab  and  each  connecter 
from  switch  to  bus  being  separated  by  a  4-'"  pressed  brick  par- 
tition. The  low-tension  buses  are  sectionali^ed  by  a  motor-oper- 
ited  o:I  switch.  The  high-tension  switch  cells  arc  placed  6  ft.  9  in. 


ru;.  J.— <-B(>SS-SECTION  OF  TRAKSFOBMOt  HOUSE. 

and  for  the  transformer  house,  an  extension  to  the  power  house, 
requiring  1,9^5  cubic  yards  of  concrete.  The  dimensions  of  the 
power  house  between  inside  walls  are:  Length.  330  ft.;  width. 
31  ft  9  in,  ;  height  from  foundation,  39  ft.  7  in.  Transformer 
house:  Length,  inside  walls.  176  ft.;  width,  S3  ft-  »  ««•:  height, 
36  ft.  9  in. 

The  buildings  are  absolutely  fire-proof,  being  built  of  structural 
steel  .nnd  brick  throughout. 

The  main  units  in  the  power  house  consist  of  four  i.ooo-kw 
and  five  2,ooo-kw,  revolving-field,  6o-cycle.  2,30O-volt,  three-phase 


1^.'  .ii  r... 


FIG.  4.— C«OSS-SECTI0N  OF  SUB-STATION. 

generators,  coupled  to  McConiiick  turbines  with  Lombard  gov- 
ernor*; two  loo-kw,  125-volt,  direct-current  exciters,  coupled 
to  the  same  type  turbines;  and  two  i7S-l<w,  i2S-voIt  exciters, 
coupled  to  three-phase,  J.300-volt  induction  motors. 

The  following  tabulations  give  the  generating  station  capacity : 


3tn.  Water  wheel*  h(i.    Ceneralori  kw.  Speed  r.p.i 

4  tSoo                  loijo  100 

5  J600  2000  I So 
i  200  too  600 
3         Motor  driven.         175  .  S'* 


Voltage. 
J  300 
ijoo 
l<S 


The  generators  have  a  nianuf.icturer's  guarantee  of  efficiency 
It  full  load  of  95.5  per  cent,  regulation  in  percentage  of  full  load 
volts,  4  per  cent. 


FIG.  5.— SWITCHBOAJU)  IN  SUB-STATION  AT  WINSlPeC. 

in  front  of  the  low-tension  switches  and  consist  of  five  trans- 
former, one  bus  sectionalizing  and  two  outgoing  line  motor- 
operated,  60,000-volt  oil  switches,  their  respective  compartments 
and  phases  being  separated  by  an  8-in.  pressed  brick  wall.  Each 
of  the  low  and  high-tension  oil  switches,  low-tension  bus  com- 
partments, lightning  arresters  and  high-tension  bus  compartmeiiis 
is  provided  with  an  asbestos  door. 

From  the  low-tension  buses,  connectors  run  to  the  five  low- 
tension  transformer  oil  switches,  two  of  which  are  on  one  si 
the  bus  sectionalizing  switch  and  three  on  the  other  side,  the 
former  and  one  of  the  latter  controlling  three  banks  of  i3oo-k» 
transformers,  and  the  other  two  switches  controlling  two  banks 
of  830-kw  transformers.  From  these  switches  cambric  insulated 
cables  are  run  through  354-in.  tile  duct  embedded  in  the  concrete 
floor,  to  the  low-tension  side  of  the  transformers  themselves, 
which  are  located  in  brick  compartments  or  pockets  directly  ui»f(r 
the  switch  gallery,  each  transformer  being  in  a  separate  pocket 
with  a  i2-in.  brick  wall  on  each  side.  The  front  of  each  pocktl 
is  provided  with  Kinnear  steel  doors. 

There  are  fifteen  transformers  comprising  five  banks,  consistirf 
of  two  banks  of  830  kw  and  three  banks  of  1,800  kw.  The  »*t- 
ondary  and  primary  coils  are  provided  with  taps  lor  the  iollowtng 
voltages :  2,200.  2..100,  2.400  volts  secondary :  40.000.  50.00a  fiofloo 
volts  primary.  The  transformers  are  arranged  for  delta  connec- 
tions on  both  the  high  and  the  low-tension  side;  the  \nltage  >>i 
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optration  i*  stepped  up  from  2,300  volts  to  60,000  volts  for  trans- 
mitting to  the  sub-s.i.itinn  at  Winnipeg  over  a  distance  of  65  miles. 

The  i,8oo-k\v  iransfomier*  btar  a  manufacturer's  guarantee  of 
efficiency  at  full  load  uf  98.2  per  cent;  regulation  non-inductive, 
I  per  cent;  regulation,  yo  per  cent  power  factor,  is  2.5  per  cent. 
The  830-kw  transformers  have  a  guarantee  of  full  load  efficiency 
of  97.7  per  cent,  the  regulation  to  be  the  same  as  that  of  the 
i.Soo-kw  transformers. 

For  connecting  up  a  bank  of  transformers,  (>orcelain  wall  tubes 
2I/1  in.  inside  diameter,  12  in.  long,  are  pLiccd  between  pockets, 
union  couplings  being  provided  on  e.-tch  transformer  so  that  any 
one  of  a  bank  may  be  readily  disconnected  and  twn  transformers 
run  on  an  open  "delta."  The  high-tension  leads  from  the  trans- 
formers out  of  the  pockets  to  the  high-tension  delta  consist  of 
special  copper  tubes  insulated  in  the  same  manner  as  the  high- 
tension  leads  of  the  transformers.  They  are  run  on  60,000-volt 
porcelain  insulators  (tested  for  120,000  volts)  supported  in  the 
pocket  by  brackets  and  suspensions  from  the  I-beams,  and  pass 
through  the  16-in.  brick  back  wall  of  the  pocket  through  high- 
tension  bushings,  similar  to  those  supporting  the  high-tension 
leads  of  the  transformers. 

Between  the  transformer  pockets  and  the  high-tension  room 
all  of  which  are  on  the  first  floor  of  the  transformer  house,  there 
is  a  passageway  separated  from  the  above-mentioned  compart- 


The  transformers  being  of  the  oil  and  water-cooled  t>-pe,  there 
is  provided  a  duplicate  system  of  piping  for  both  water  and  oil, 
valves  being  provided  so  that  any  one  transformer  or  any  bank 
can  be  cut  off.  The  water  piping  is  tapped  from  the  tube  of  the 
e.xciter  water  wheel.  The  oil  system  is  operated  from  oil  tanks 
in  the  basement  of  the  generator  room  by  means  of  an  air  com- 


FIG.  7.— VIEW  UF  SWITL-|lll(>.^KU  .\T  roWEK  HOUSE,  SHOWING  COKDi;iTS. 

pressor  driven  by  a  three-phase,  220-voli  induction  motor,  which 
was  furnished  by  the  Canada  Foundry  Company.  There  are  pro- 
vided three  oil  tanks,  a  receiving,  a.  supply  and  an  emergency. 

The  station  lamps  and  auxiliary  motors  arc  operated  from 
three-phase,  oil-cooled  transformers  with  secondary  at  115  and 
230  volts,  controlled  by  an  oil  switch.  Incandescent  lamps  are 
used  throughout. 

There  is  also  located  in  the  station  a  permanent  water  rheo- 
stat made  of  concrete  with  iron  plates  forming  the  three  phases. 


.FIC.  6. — MAIN  FUX>R  OF  POWER  HOUSE  DURING  CONSTRUCTION. 

ments  by  16-in.  brick  walls,  in  which  the  high-tension  delta  com- 
partments are  located  12  ft.  from  the  floor  level.  The  insulators 
for  carrying  the  wires,  consisting  of  No.  2-0  hard-drawn  copper, 
are  supported  by  galvanized-steel  pins  in  a  three-inch  concrete 
slab,  each  outgoing  phase  to  the  high-tension  transformer  mo- 
tor-operated oil  switch,  being  separated  in  the  delta  compartment 
by  a  4-in.  pressed  brick  partition,  all  delta  connections  being  made 
by  copper  connectors  which  may  be  readily  disconnected.  From 
the  delta  compartments  the  high-tension  leads  run  on  60,000-volt 
insulators  to  the  transformer  oil  switches  and  from  the  switches 
to  the  high-tension  buses.  The  high-tension  buses  are  separated 
by  3-in.  concrete  slabs,  carrying  6o,ocio-volt  insulators,  faced  by  a 
4-in.  pressed  brick  wall.  Where  the  high-tension  wires  run  to 
the  oil  switches  located  on  the  second  floor,  each  phase  is  sep- 
arated by  a  2-in.  pressed  brick  wall  faced  with  a  brick  buttress 
from  the  first  floor  to  the  switch  gallery. 

The  lightning  arresters  arc  located  in  compartments  of  pressed 
brick  in  the  high-tension  room  directly  opposite  the  high-tension 
buses,  and  as  in  the  case  of  the  high-tension  cells  they  are  pro- 
vided with  asbestos  doors  about  7  ft.  high.  The  lightning  ar- 
resters are  well-grounded  by  a  copper  plate  embedded  in  the 
mud  in  the  tail  race. 

Disconnecting  switches  arc  provided  between  all  oil  switches 
and  buses,  both  high  and  low-tension.  The  high-tension  discon- 
necting switches  arc  mounted  on  caps  cemented  to  the  heads  of 
60,000-volt  insulators  grouted  by  cement  in  the  brick  walls. 


FIG.  8.— INSTAIXING  6o,000-VOLT  UOTOR-OPERATCO  OIL  SWITCBIS. 

which  rheostat  is  connected  to  the  buses  by  an  oil  switch. 

From  the  power  house  there  are  run  duplicate  transmission 
line*  of  No.  2-0  cable,  with  a  hemp  center,  on  steel  towers  to 
the  sub-station  at  Winnipeg.  The  steel  lowers  are  similar  to 
those  used  by  the  Toronto  &  Niagara  Power  Company,  recently 
described  in  this  paper.  In  erecting  these  towers  many  difficulties 
were  experienced,  due  to  the  nature  of  the  country  to  be  traversed. 
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which  necessitated  the  lines  being  paralleled  by  a  corduroy  road 
for  several  miles.  Twenly-onc  standard  towers  40  ft.  high  had 
to  be  placed  on  piles  near  the  Lac  du  Bonnet  end  between  the 
Winnipeg  River  and  the  power  house.  The  line  crosses  the 
Winnipeg  River  with  a  span  of  about  760  ft.,  on  72- ft.  towers, 
each  weighing  about  six  tons,  with  a  sag  in  the  line  of  about 
23  ft.  at  50°  F.  The  standard  towers  arc  spaced  500  ft.  apart, 
are  40  ft.  high  and  the  line  sags  al>out  14  ft.  at  50°  F.  Each 
tower  weighs  about  2,400  lb. 

There  are  four  railroad  crossings.  The  Red  River  crossing 
a(  Winnipeg  near  the  sub-station  has  a  span  of  about  1,100  ft^ 
the  towers  being  105  ft.  high,  the  sag  in  the  line  about  45  ft.  at 
30*  F.  Each  t05-ft.  tower  weighs  about  15  tons.  The  railway 
and  the  river  crossing  towers  are  built  up  on  concrete  footings. 
All  of  the  towers  arc  well  grounded  and  are  provided  with  light- 
ning arresters,  consisting  of  steel  rods  with  ends  pointed,  bolted 
to  the  verticals  and  projecting  mid-air  above  the  highest  point 
of  the  line.  The  transmission  line,  which  has  10  complete  trans- 
position spirals,  is  paralleled  hy  a  telephone  line  of  No.  8  hard- 
drawn  copper  wire,  on  the  tow-ers,  which  is  transposed  at  each 
tower.  The  telephones  are  of  the  iron  box  type,  purchased  from 
the  Mayer  &  Englund  Company,  Philadelphia,  with  2.500-ohm 
ringers,  so  arranged  that  uhcn  the  door  of  the  telephone  is  closed 
the  ringer  is  cut  out  of  the  circuit.  These  instruments  are  located 
every  live  miles  along  the  line.  There  will  be  six  patrolmen  who 
will  also  be  provided  with  watch-rasc  transmitters  for  testing 
purposes. 

Where  the  line  leaves  the  power  house  and  where  it  enters  the 
sub-station,  there  are  left  in  the  wall  of  the  building  openings  in 
which  are  mounted  60,000-volt  insulators,  and  on  the  outside  of 
the  buildings  there  are  provided  hoods  of  expanded  metal  with 
cement  coating,  the  bottom  of  which  carries  a  high-tension 
Locke  hushing,  using  24-in.  tube  which  has  withstood  test  volt- 
age of  130,000  The  lines  pass  through  these  bushings  over  in- 
sulators supported  on  brackets  to  the  towers.  The  tine  was  de- 
signed for  a  drop  not  to  exceed  10  per  cent 

The  general  arrangement  of  the  sub-station  at  Winnipeg  is 
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simitar  to  that  of  the  transformer  Itouse  at  Lac  du  Bonnet,  the 
building  being  of  brick  and  steel  structure,  having  a  length  of 
17A  ft.  and  a  width  of  70  ft.  ft  in.,  the  height  t>eing  40  ft.  10  in. 

The  hiKh-ten<^ion  switclies,  the  low-tension  transformer  and  bus 
sectionalizing  switches  arc  of  the  motor-operated,  oil  type.  The 
feeder  and  motor-generator  oil  switches  are  of  the  solenoid- 
operated  type.  Disconnecting  switche*  are  placed  between  the 
high-tension  and  the  tow-tension  buses  and  the  oil  switches. 

The  iwitchlxiard  is  of  blue  Vermont  marble  and  is  provided 


with  dummy  bu.ses.  It  consists  of  the  following  panels  arranged 
in  the  order  designated :  two  two-circuit,  direct-current  power 
feeder  panels,  each  circuit  having  aoo-amp.  ammeters,  seven 
railway  single  circuit,  direct-current  panels,  three  of  which  have 
1,200-amp.  ammeters;  four  having  50o-anip.  ammeters;  two  two- 
circuit  railw<iy  feeder  panels,  one  of  which  has  two  500-amp.  am- 
meters, the  other  one  soo-amp.  and  one  750-amp.  ammeters ;  five 
two-circuit,  600-amp.  railway  feeder  panels;  seven  800-kw,  600- 
volt,  direct-current  railway  generator  panels;  seven  8oo-kw,  2,joo- 
volt,  three-phase  synchronous  motor  panels ;   five  two-circuit. 
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three-phase  power  feeder  panels,  capacity  each  two  sso-kw,  2,300- 
volt  circuits;  two  three-phase,  s,40O-kw  step-down  transformer 
panels,  55,000  to  3,300  volts;  one  2,400-kw,  5,500  to  2,300-volt 
step-down,  three-phase  transformer  panel;  one  three-phase,  15,- 
ooo-kw,  S5,ooo-volt  incoming  line;  one  three-phase,  6,500-kw,  55,- 
000  to  2,300-volt  bus  sectionalizing  panel;  one  three-phase,  15,000- 
kw,  55,000-volt  incoming  line  panel;  three  three-phase,  2,400-kw, 
55,000  to  2,300-volt  step-down  transformer  panel ;  ten  two-circuit. 
7S-amp.,  single-phase,  feeder  panels;  three  two-circuit,  sso-kw,  , 
2,30c^vott,  single-phase  feeder  panels,  with  future  extensions  for 
12  additional  feeders. 

All  of  the  oil  switches  are  arranged  in  hard  pressed  brick  cells 
and  all  operating  leads  from  the  switches  to  the  switchboard 
are  run  in  l!4-in-  enameled  iron  conduit. 

The  source  of  supply  for  operating  the  motor-operated  and  sole- 
noid-operated oil  switches  consists  of  55  cells  of  chloride  accumu- 
lators located  in  the  basement  of  the  building.  The  storage  bat- 
tery panel  containing  the  soo-volt  charging  rheostat  is  located 
on  the  switchboard  gallery  about  in  the  center  of  tlie  main 
switchboard,  where  it  is  convenient  for  the  operator.  The  low- 
len&ion  buses  are  located  in  pressed  brick  compartments  back  of 
the  low-tension  switches,  each  phase  being  separated  by  a  con- 
crete slab. 

The  lighting  feeders  will  consist  of  two-conductor  cables, 
and  the  three-phase  feeders  of  three-conductor  cables  run  in  j'/i- 
in.  tile  duct  from  the  top  of  the  switch  cells  through  the  cable- 
way,  which  consists  of  a  passageway  between  the  high-tension 
room  and  the  transformer  pockct.s,  to  cable  bells,  then  through 
3'A-'m.  tile  duct  to  manholes  in  front  of  the  station  to  points 
of  distribution.  An  interesting  device  used  with  the  lighting 
feeders  is  an  auxiliary  lighting  bus,  so  arranged  with  discon- 
necting switches  on  a  marble  base  located  in  the  cableway,  that 
the  lighting  feeders  from  each  of  the  oil  switches  tie  on  to  the 
disconnecting  switches,  which  arc  also  connected  to  the  auxiliary 
bus,  and  in  case  any  lighting  feeder  oil  switch  goes  out  of  com- 
mission the  load  on  the  particular  switch,  by  means  of  the  dis- 
connecting switches,  may  be  transferred  to  any  other  oil  switch 
by  means  of  the  bus,  making  the  lighting  system  entirely  flexible. 
Th^  lighting  feeders  are  also  provided  with  single-phase,  motor- 
operated  feeder  regulators,  each  having  a  secondary  wound  for 
150  amp..  Its-volt  10  per  cent  boost  or  lower,  the  regulators  being 
oil-immersed  and  self-cooled. 

The  arrangement  of  the  high-tension  compartments,  tram- 
forracr  pockets  and  delta  connections  are  similar  to  those  at  the 
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transformer  house  at  Lac  du  Bommt.   All  o{  the  cells  for  oil 
switches,  lightning  arresters  and  higk-tauioil  OOnlpSftQMOtS  an 
piondcd  iiith  aabestw  lumber  doon. 
fa  tiie  tub-ttation  there  are  prorMed  tlx  ifio>km  aad  «iM 

800-kw  stepKiown  transfonners.  The  transfomer*  aie  oil  and 
water-cooled,  with  the  same  guarantees  as  to  efficiency  and  Ttgtl- 
lation  as  those  at  the  power  house. 

For  direct-current  railway  and  stationary  motor  work  ihc  ulti- 
mate capacity  of  the  station  will  be  seven  800-kw  synchronous 
motor-generator  sets  operating  at  a  speed  of  400  r.p.m.,  with 
a,joo  volu  00  Ibe  alternating  side,  550  to  600  volu  on  the  direct 
«ide.  The  gcneraton  anitjr  also  be  opefited  as  shunt^Mraad  gen- 
cratDTs  at  600  toHs.  With  a  proper  shift  ol  die  brashee  the 
direct-current  machine  may  operate  as  a  direct-current  motor 
giving  630  to  700  kw  from  the  synchronous  motor  operating  as 
a  generator.  I  hcsf  machines  are  provided  wiih  17-kw,  125-voIt 
exciters  mgutitcU  on  brackets  on  the  extension  of  the  synchronous 
motor  shafts,  and  are  provided  with  speedplimitniff  avitdttS  and 
end  play  devices. 

The  manufactarer's  guarantees  on  the  motor-generators  are: 
Temperature  rise  at  normal  load  is  not  to  exceed  35*  Ci  and  at 
SO  per  cent  overload  for  two  hours  not  to  exceed  5$*  C  The 
efficiency  of  the  synchronous  motor  when  used  as  a  awtOT 
is  93  per  cent  at  full  load,  92  per  cent  at  three-fourths  load,  and 

90  prr  cent  a;  li;ilf  lua:]     Wlicii  -.he  svTicliroin-ju.s  mntor  i.s  used 

a  generator  at  Joo  per  cctil  [>.i-.vcr  factor  the  tu'.l  load  efficiency 
i?  Q.;  per  cent,  the  three-quarter  load  efficiency  is  i>4  per  cent, 
and  the  half  load  eflteien^  is  s>3  per  cent.  The  above  efficiencies 
«fe  aseertahied  hr  includiiic  the  eaceher  losses.  The  machines  are 
also  guanaleed  to  carry  a  too  per  cent  overload  momentari^ 
without  uadue  spaildng.  The  diiect^orreot  generator  he*  an 
effidency  of  93  per  cent  at  full  load  and  at  one  aski  oii»>haif  fun 
load.  At  three-qoarter  load  the  cIRciency  i'»  91  per  cent,  while 
at  one-half  load  PS  per  cct.t.    The  ti-n-.ijcralurc  ri^t'  of  tlie 

machine  after  a  ^4  hour  lun  a;  tiiiTir'.;il  io.icl  .imi  575  volts  does 
not  exceed  35^  C 

The  synchronous  motor  armature  leads  run  from  the  top  of 
tftc  oQ  switch  cells  thnmgh  j^-tn.  tile  duct  on  insulator  racks  in 
the  basement  to  the  respective  machineB,  the  cables  being  in- 
lulaled  widi  cambric.  The  field  dfcuit  leads  of  die  oiotor  and 
the  armature  aad  field  circuit  leads  of  the  eroter  are  bid  In  con- 
cealed pipes  back  of  the  retpecdve  motor  pmels  to  insulMDr  radu 
in  basement  The  generator  leads  run  from  the  machines  on  in- 
gv.latrr  racks  m  the  basement  through  concealed  aj'i-in.  pipes 
to  the  back  of  ihrir  re^iier ii\ r  patio's.  The  nintor-Kcnerator.'i  arc 
located  on  the  main  floor  of  the  building.  Four  of  these  -sets 
ate  at  present  installed. 

The  railway  feeders  run  from  the  back  of  the  penels  in  con- 
cealed ayi-iiL,  pipes  to  the  basement  under  the  main  floor  thioogb 
tile  duct  to  manholes  in  front  of  die  station  to  the  poima  of  dit- 
tribntioa  All  of  the  conduit  work  in  Ae  statbm  nms  in  the 
concrete  floir-;  af.d  brick  walls,  exrepting  the  liRhling  circuits  of 
the  station,  which  are  not  concealed.  The  lamps  and  auxiUary 
station  motors  are  fed  from  three-phase  transformers,  ;^oo  volts 
primary,  115-330  volts  secondary.  There  are  duplicate  oil  and 
water  piping  systems  for  the  transformers,  the  former  being 
operated  by  an  induction  motor-driven  air  compressor,  the  latter 
by  an  hidncdon  motor-driven  centrifugal  pinnp. 

The  most  essential  fMltwe  in  the  station  eonstruetion  is  the 
ahiolnte  proteetiod  to  Ufa  and  appnratua  aCorded  throughout 
The  cmt  of  the  complete  plant  win  amount  to  ap^jdmalaly 

The  crficcrs  of  the  Winnipeg  Electric  Railway  Company  are  as 
follows :  William  Mackenzie,  president ;  William  Whyte,  vice- 
president;  F.  Morton  Morse,  secretary  and  trea.iurer;  W.  Phillips, 
manager.  Dr.  F.  S.  Pearson,  of  New  York  City,  is  the  consult- 
ing engineer  of  the  whole  work,  the  details  of  which  were  carried 
out  by  Mr.  L.  J.  Hir^  as  mechanical  and  hydraulic  engines  for 
Dr.  ^'earson. 

The  electrical  apparatus  was  furnished  by  the  Canadian  General 
Electric  Comp.iny,  Limited ;  the  turbines  by  the  S.  Morgan-Smith 
Company;  the  tower?,  .lir  compressors  and  centri?ii(t;i'  pim-p*.  by 
the  "Canada  Foimdry  Company,  Limited ;  the  transmission  line 
copper  by  the  .\nsonia  Brass  &  Copper  Company,  and  die  in- 
sulators by  the  R.  Thomas  &  Sons  Compaxqr. 


Alternating-Curreat  Magnets. 

By  D.  Lk  LiNDQuisT. 

IN  order  to  afford  a  compniison  between  aheraating-current 
and  diteet-ennent  BuigBela,  •  brief  review  to  given  of  dm 
principles  fovemlng  dircet^nnent  wainfffa  A  direct^nr- 
rent  magnet  can  be  nad«  for  aliBoat  any  desired  fitting  capadiy 
with  any  desired  power  consumption.  In  order  to  decrease  dm 
power  cynsumption,  it  is  only  necessary  to  increase  the  amount 
of  copper  used  in  the  cnil,  or  to  increase  the  section  of  the  iron, 
or  both.  As  the  magnet  when  working  has  to  pull  or  hold  the 
weight  of  iu  ow»  core,  it  is  self-evident  that  the  increasing  of 
die  core  will  only  do  good  op  to  a  certain  limit ;  after  that  the 
magnet  pull  inereaaes  more  alow^  than  the  weight  of  the  core 
increases,  and  eonsequently  Ihe  vaefnl  pull  decreases.  By  in- 
creasing the  copper,  or,  in  Other  words,  inereath^  the  aundier 
of  turns  of  wire  on  the  spool,  the  self-indoctior^  ii  increased 
which,  in  its  turn,  increases  the  time  of  energizing.  Another 
thing  that  prolongs  the  time  of  energising  ia  dm  indwcad  cur- 

rents  in  the  solid  iron  core  and  yoke. 

\  direct-current  magnet,  when  being  energized,  may  be  am- 
sidered  as  e  traaslonner  where  the  winding  is  the  primary  aad 


nc.  I.— Rr.T.^RD^TIO^'  test  of  onirxrr-cwiKF.NT  magnet. 

the  core,  yoke  and  othei  solid  metal  parts,  the  secondary.  The 
primary  cu-  'ii^  1  r  the  eiirtctit  in  the  coil,  trie*  to  magnetize 
the  core,  and  the  secondary  currents  oppose  the  action  of  the 
primary  current  in  the  coil  and  always  resist  any  changes  in 
the  magnetisnL  The  secondaiy  currents  conseqtwntljr  not  cnjy 
rebwd  dm  aedon  of  eneipilnfc  hut  abo  retard  the  action  of 

Now,  in  order  to  make  a  direct-enrrent  magnet  aet  qtdddy 

not  only  in  lifting  but  in  releasing,  it  U  neces«^riry  that  the  sec- 
ondary currents  he  a  minimum.  The  customary  way  to  decrease 
the  secondary  currents,  and  consequently  the  retarding  eEFect 
of  them,  is  to  mill  slots  in  the  solid  core  and  to  split  up  the 
yoke  as  mnch  as  possible.  Where  the  spool  is  of  metal  it  shotdd 
be  divided  by  one  slot  which  citts  the  tube  and  flanges  ao  aa  to 
intcmpt  die  metallic  circuit  around  die  core.  In  soanc  ciaes 
a  very  stnmg  tetardfaig  adioB  la  wanted,  and  than  the  eote  and 
yoke  are  made  solid  and  the  magnet  wire  Is  womd  on  a  heavy 

brass  or  copper  spool.  The  retarding  and  the  de-energi/ing  may 
also  be  accomplished  by  placing  resistance  across  the  coil.  Some- 
times the  magnet  coil  is  wound  in  several  bcctiijnis,  or  with  sev- 
eral taps  in  order  to  regulate  the  energizing  by  optional  use  of 
any  section  or  sections,  or  the  retarding  bf  short«lrenlthn  • 
ecrlab  odiar  part  of  the  whidhig. 
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Tbis  retarding  e'Seci  is  readily  shown  in  the  curves  of  Fig.  I, 
where  the  relation  between  energizing  current  and  time  of  ener- 
Sisiitg  with  and  without  thort-circuited  turns  ii  shown.  These 
«nnres  also  show  that  the  mmim  cf  mint  in  •  coil  affect  the 
lime  of  cneivaBB;  uid  itw  dw  cnrrait  coMBwy&wi.  Tbe 
puU  being  flie  same  in  all  cues,  It  can  readilx  be  icen  fiom  these 
curves  th.it  witli  R,4ao  turns  it  takes  about  4  seconds  to  energize 
and  lift,  while  with  2,165  turns  it  takes  only  a  little  over  one 
Th^  *l*o  *i<b  B,40^  tmm  only  ibonl  s  1 
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arc  taken  to  do  the  work,  while  with  ^,165  tnrn^  it  takes  .iboiit 
9.6s  amp.  The  lower  curve  is  plotted  for  the  same  magnet  with 
8400  turns,  but  with  solid  core  and  12S  volts  o&ed  for  energizifig, 
shoiniif  that  tinder  these  conditiota  it  takes  about  one  aecood 
longer  lo  reach  tbe  naxhmmi.  In  leneral  what  is  saved  in  cur- 
rent consumption  is  lost  in  time,  and  vice  versa. 

.\s  alternating  current  is  coming  more  and  more  fnlo  general 
;:m  nud  for  many  purposes  will  supplant  direct  current,  .1  brief 
de>cri|>tior(  01  the  general  features  of  mnRtict*  idr  ;il;frf..-Jting 
current  may  be  of  some  interest. 

With  alternating  current  the  iron  part  must  naturally  be  sob- 
di  .idrj  into  parts  more  or  less  insulated  from  each  other  in  order 
to  miniiBiie  the  secoodarjr  or  eddy  atrrcols  in  the  iron.  If  the 
macnct  is  intended  Utt  veqr  IntMiuillMH  work  fhe  iron  ptrts  may 
be  made  solid,  but  tbe  disadvantages  are  diat  the  iron  wHI  hot 
very  quickly,  and  also  that  the  magnet  takes  very  much  more 
ctirrent  than  with  n  l.niiinated  core  of  tf.e  ^rmic  effective  iri  n 
dimensions.  By  miUing  slots  in  the  sn^id  iron  p.irts  b<>tli  the 
heating  and  the  current  art  \cry  crnsirfcr.ihly  decreased,  as  shi.nvn 
by  the  curves  of  Fig.  2,  which  repre&.mt  tests  made  on  the  mag- 
net illustrated  in  Fig.  3. 

Before  describing:  the  different  types  «f  magnets,  the  general 
iwineiples  of  the  theory  wiU  be  tiiscinicd. 

In  the  beginning  of  this  discussion  aagiielic  leakage  will  not 
be  considered.  , 

Let  A  =  iron  section  of  core, ' 

a  —  lengtl;  of  .lir-R.Tp. 

n  =  number  of  luins  ni  coil. 
E  =  voltage  applied. 

/  =  cycles  per  second,  frequency, 

X  =  field  distortion  coefTiclent, 
F  =  pull  of  magnet  in  kg.« 
W  =  weight  of  core. 
B  —  maieneiiic  density  in  iron  core, 


We  then  have  from  transform  r  r<  lotions; 

£  =  4.44  f  H  BA  10  * 


(I) 
(«) 

8'  9814100 

For  any  magnet  there  1-  a  |ir,i<  in  .1  m  iximutn  limit  for  H. 
For  alternating-rtirrcnf  magnets  the  maMtiium  limit  of  B  is 
determined  in  grnrrai  by  the  healing,  and  especially  so  where 
the  magnet  is  intended  for  conlinuous  service. 


As  the  heating  depends  upon  the  quality  of  the  iron  in  regard  lo 
hysteresis  losses,  the  eddy-current  losses,  the  ventilation  and  the 
CK  losses  in  the  coil,  this  magnet  may  be  oomjiiared  to  a  trans- 
former in  almost  every  respect 

Now,  as  the  puU  of  a  magnet  ia  proportional  to  B'  it  is  fmn 
a  certain  point  of  view  favorable  to  have  B  as  high  as  postibk. 
If  B  is  used  at  its  maximum  there  wilt  be  ohtnii  c  i  the  smallest 
magnet  for  a  given  pull,  but  not  necevsanly  t!ic  most  efficient 
The  maximum  magnetic  pull  exerted  by  .n  n-aprint  15  limited  by 
the  heating  in  the  iron,  but  not  by  the  heating  of  the  coil,  as  this 
can  be  kept  do»n  to  any  desiied  temperature  by  incrosSng  the 
cross-section  of  the  wire. 

\ow,  let  us  consider^the  most  efficient  magnet  for  a  given 
pull  and  stroke;  that  is»  a  magnet  wbich  takes  the  least  amount 
of  volt-amperes  for  Ibis  given  amount  of  work.  There  are  two 
things  now  to  be  considered — the  volt-ampere;  when  the  air-gap 
is  maximum  and  the  volt-amperes  when  the  qir  i;ap  is  at  a 
minimum  Jdie  \  L'!t  ;imperes  increase  .'ilni  ist  in  [iroportinn  to 
the  increase  in  the  air-gap,  to  long  as  the  atr-gap  is  not  too  lanie 
in  relation  to  the  area  of  the  core ;  that  is,  when  the  voltage  losi 
f^ii^ed  by  the  leaicage  reactance  of  tite  coil  itself  is  not  excessive 
wluti  compared  to  tbe  impressed  e.ffl.f. 

The  holding  or  minimum  current  praclfcaQy  dtpendi  upon 
the  saturation  in  the  iron,  and  the  quality  of  the  same,  and  also 
upon  the  length  of  the  magnetic  circuit  and  the  cleanmcc  be- 
tween the  core  and  the  yoke. 

Now,  at  first  let  us  consider  the  sat'.ir.iii'in  curve  for  the  iron 
as  a  straight  line,  then  if  current  in  the  coil  at  start  =  /,  we 
have  the  relation 

Jl 

l  =  Cx  ,  (3) 

"here  Ci  is  a  consunt   From  equations  (i)  and  (3), 

B 

El  =  4.44  /«  BA  m*  C,  

n 

Elsi4.MC,fAE^l0* 
From  equation  (2), 

Aff=  P  .»w  081,000. 

hence.  El  ~  C,  fP. 

where  Ci  is  a  constant. 

This  shows  that  the  volt-amperes  under  the  conditions  stated 
above  are  direcdy  propoitlbdal  to  the  pull  and  to  tbe  cydea,  but 


(4> 
(5) 

(6) 
(7> 


Pioi  3.— Aumuinifo-ciniiMT 


iiidepfiKl<  11!  cf  the  area  of  the  plungtr  S'.ikc  tlic  v  i  ampere* 
for  a  given  puil  are  proportional  to  the  cycles  and  the  losses 
also  increase  with  the  cycks,  the  magnet  will  have  a  lower  cS- 
cicncy  with  an  increase  in  the  frequency. 

The  inAnenee  of  leakage  and  field  distortkn  is  cidier  to  in- 
crease the  volt  ampere«  fur  a  given  pull  or  to  decrease  the 
effective  n^agnctic  pull  for  a  given  volt-ampere.  Considering 
the  leakage  and  the  field  di^tortton,  we  have: 
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where  I  h  the  InkiRe  flux  ami  flA)  it  ft  certiiB 
nriM  tfva  f{A)  =  ^^4  to  /M)  =  A. 

BcctfouMtive  fane  tnm  the  leakage  flux  in  volti  U 

ftnd  the  total  eledromotivt?  firre  H 
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/  =  c. 

where  C*  is  a  constant.  Consequently, 

£  =  4.44/"  10' «  \A-^C»{f{An't 
From  equation  (13)  wc  have; 


(9) 

(10) 
(11) 

(IS) 

(M) 
(15) 
(l6) 


If  the  deugn  of  the  magnet  is  such  that  f{A)  =  A  and  the 
satuntiQa  curve  is  a  straight  line,  the  pall  is  indqwodcnt  of 
the  core  section.  A;  but  if  f{A)  is  nearer  Vi4  the  nugnetic  pull 
will  increase  slightly  wtih  the  iiarc-a'-e  of  the  section  of  the 
core,  A.  As  f{A)  varies  vviih  the  design  of  the  magnet  and  Ct 
varies  with  the  design  and  also  depends  upon  the  quality  of 
the  iton,  it  is  impossible  to  give  any  ttniverul  formula.  For 
tUi  reason  f{A)  and  C.  must  1»e  ueertaincd  for  eadi  Afferent 
tnapMU  If  fiA}  —  A,  the  Ungeal  to  tbe  ntarttioii  curve 
drawn  fran  point  o  (see  Fig.  4)  will  determine  (he  defistty,  B', 
to  give  the  maximum  ratio  between  tfic  pull  and  the  vnli-2mpercs. 

If,  however,  f{A)  is  between  A  and  \' A  the  most  advamageous 
density.  B,  will  be  less  than  B'. 

Now,  let  tts  consider  the  shape  of  the  saturation  curve.  When 
the  porition  of  the  cove  i«  aoch  as  to  give  a  naxinani  airgapb 
tiie  shape  of  dw  curve  ii  approidniatdy  a  straight  Une  mien 
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the  density  is  beyond  practical  iimits.  And  for  a  magnet  such 
as  that  shovrn  in  Fig.  s  dieie  tt  always  jn  the  magnetic  circuit 
a  certain  air-gap  which  naturally  tends  to  straighten  the  satnra- 

tioii  riirvc,  ami,  ir>  tioncral.  fur  tliis  L'a*e  tlu-  ^'c( i:r.'itioti  curve 
may  be  con&idtrcti  a  sUaEglu  iiiit  w.lhdut  introducing  any  con- 
siderable error. 

In  a  singtfr>phase  magnet  a  difBculty  experienced  is  that'  much 
nnse  is  canscd  Igr  die  reversal  of  cnmnt  and  the  Vftfiatioa  of 


die  value  of  dw  mavHtic  fiox,  in  comcqoenca  of  mdiidi  the 
pull  on  the  core  varies  from  aero  to  a  ecftofai  maxhnnm  with 

each  alternation. 

Let  us  assume  that  tht  core  when  pullcJ  by  magnetic  attrac- 
tion is  finally  checked  by  a  permanent  stop,  as  tliown  in  Fig.  6. 
At  the  time  when  the  magnetic  pull  is  less  than  the  weight  of 
din  moving  core,  the  core  leaves  the  stop.  Then  as  soon  as  the 
pidl  increases  beyond  tiiis  valiM  the  mass  of  the  core  is  again 
BUed  widi  accelerated  speed  and  ttiikcs  the  stop  with  a  Mow. 


Now,  if  wei^t  is  added  to  eoN,  ft  WW  natncally  drop 
farther,  but  it  will  now  cante  a  harder  blow  against  stop,  and 

produce  greater  noise.   In  order  to  eliminate  this  noise  it  is 

necr^-.iry  to  allow  the  core  to  come  to  a  certain  lufan  position; 
that  IS,  a  position  in  which  the  avirage  i-fTt'cUv<'  pull  bal.iticcs 
the  weight  of  the  core.  By  the  construction  shown  in  Fi(i  5 
core  has  free  movement  and  the  noise  which  would  result  from 
hitting  is  eliminated. 

Another  cause  of  noise  is  the  vibration  of  the  core  sidewaspa* 
caused  by  unequal  aii^ps.  This  Inequality  is  due  partly  to 
the  fact  that  there  mtc-t  be  snme  clearance  between  the  core 
and  the  yoki:  to  aUiiiit  01  ire!:  ;iiove:iK'f,t  ot  the  core;  therefore, 
the  core  is  fniUed  to  the  side  h.iving  the  least  air-Ra;i.  cauii.Tg 
most  of  the  tiux  to  flow  on  this  side.  It  is,  Uivrcior*;,  advisable 
to  design  the  magnet  with  an  air-gap  larger  than  necessary  for 
free  movement  and  w  guide  tfa«  ceia  centrally  by  means  of  some 
non-magnetic  materia!.  There  are  two  ways  to  dhainiah  the  sid« 
pull:  to  increase  the  area  of  the  air-gap  between  core  or  yoke 
at  that  point,  or  to  increase  the  distance  between  core  and  yoke, 
so  that  the  percentage  difference  of  air-gap  is  small.  By  in- 
creasing the  air-gap  of  course  the  current  consumption  is  in- 
creased. 

Unless  the  lamtnaiions  arc  tight  noise  will  be  produced  by  in- 
ternal vibi«tioa>  and  dw  greater  the  saturation  the  more  liability 
to  noise.  All  loose  metil  parts  dwMld  b«  aivoided.  NoVt  if  it 

is  practically  impossible  to  make  the  i^r-gap  the  same  On  the 
two  sides,  there  is  sure  to  be  some  sio'c  pull,  [hereby  c;i'.i>iiig 
noise;  this  is  especially  trijc  if  the  guide  is  of  a  metallic  m;iterial. 
It  is,  therefore,  advisable  to  make  these  guides  ot   =orne  iioii- 

mrt.TiIic  substance.  Where  the  alternating-current  magnets  are 
used  for  clodng  an  electric  ctrcuit  natns  of  butt  contacts, 
it  is,  of  course,  eiaesitiil  to  make  a  permanent  contact  For 
reasons  previously  mcndoned,  it  is  tmpoc^le  to  attach  the 

contact  holder  rigidly.  Therefore,  it  is  necessary  to  use  springr 
or  some  other  yielding  means,  and  preferably  to  attach  these 
between  the  moving  core  and  the  contact  holder.  By  this  ar- 
rangement the  core  is  free  to  move,  and  as  this  movement  is 
very  small,  even. when  the  magnet  is  excited  from  a  25-cycIe 
circuit,  tbe  contact  presinre  caused  by  the  reaction  of  the  spring 
is  praeticnlly  eonstaat 

It  was  shown  above  diat  it  it  hopessiliile  to  get  ft  cooslaat 
pull  with  a  single  coit.  It  should  be  mentioned  also  tiiat  the 
current  consiimptiof.  natiiralty  nmst  be  high,  due  to  the  con- 
struction necessary  to  prevent  noise.  A  consideration  of  these 
facts  le.ids  \r>  another  form  of  alternating-current  magnet,  which 
is  of  tbe  polyphase  type,  and  which,  as  will  be  shown  in  a  sub- 
seqtttBt  arlide^  will  give  ,a  pnctically 
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A  Graphic  Method  of  Determining  the  Ratio  of 
Speed-Voltage  Variation  in  Shunt  Motors. 

  By  A.  £.  Ksiriiiu.ir. 

WBEK  •  direct-cmrent  shunt  motor  h  openled  in  die  or- 
dinary way  from  direct  current  distributing  mains,  under 
constant  torque,  its  speed  v,:\\  be  uiiiiortii  io  long  as  the 
vottage  between  tlie  niains  is  nuil'orm.    This  well-known  condi- 
tion is  indicated  in  Fig.  1,  where  mm  are  the  dtiilribuiing  mains, 
usually  maintaining  an  e.m.{.  of  either  500  volts  or  ajo  volts. 
The  •nmturc.  A,  is  connected  to  »  medunical  load  ot  coaitiat 
teniae  at  any  putictdar  time  ceosidtnd.  The  load  U,  therefore, 
<4aival«Dt  W  some  definite  weigbt  IV,  lifted  at  ONUtant  pulley 
raditn.   The  shunt  coil,  F,  is  connected  in  series  with  a  field 
rheostat,  //,  which  after  being  rncc  snitaLly  .idjusted,  is  left  in  a 
fixed  condslion,  so  tlirtt  the  r?M>;Miici  (i;  ihc  shunt-field  circuit 
renniins  coiistdn;. 
If  now  the  voltage  between  the  mains  m  m  changes,  say,  v  per 
n» 


m.  I.— 1 


wguoNe  vmaa  oomstamt 


cent,  the  speed  of  the  motor  wilt  tfietehy  be  caused  to  diance  S 
per  cent.  The  peiecntaffe  speed  dynfls^  s,  will  differ,  in  general, 
from  the  percent^  voltage  diang*^  v.  The  ratio,  t/v,  nay  be 
called  the  ratio  of  tfttd-voUagt  mrisUmt  or,  briefly,  the  «^rcd. 

voltage  ratio. 

The  tii.:;n<.Tic.il  v.ilne  of  tins  r.itio,  s/v,  is  sometime  -,  o:  pr;ii:tical 
importance  in  shtuit-molor  operation,  when  the  voltage  between 
the  distributing  mains  is  subject  to  cofisiderable  fluctuation,  and 
when  the  speed  of  the  driveo  machinery  has  to  be  maintaitted  a» 
nearly  as  possible  uniform  in  spite  Of  that  finetuation. 

It  is  evident  that  the  apccdi^lags  ratio  sbonld  be  as  small  as 
possible.  An  ideal  motor  would  have  s/v  s  a  Compound  wmd- 
ing  in  a  motor  in.iy  ir.JcccI  coinpetisnte  for  chant(i-s  in  ^peed  due 
to  change  in  the  load  or  imprtsiMid  tor<iuc,  hut  will  not  compen- 
sate for  changes  in  main  voltage  at  constant  torque 

It  is  the  purpose  of  this  article  to  show  how  the  speed-voltage 
ratio  may  be  determined  graphically  in  a  very  simple  manner, 
when  the  osoal  data  conccrainff  dm  magnetic  and  electric  circuits 
are  avmlablfc 

A  prdinrinny  coiwderation  of  two  idfd  rimple  cases  will  serve 
to  elneidate  the  reasonii^.  Let  ns  first  stippose  that  the  mag- 
netic circuit  of  the  motor  in  Fin.  i  is  completely  ;,.itiiratrd,  so 
th^it  the  magnetic  flux  ihrdugh  the  armature  will  not  lie  appre- 
ciahly  altered  by  chantfing  the  shunt  field  current  :'  per  cent,  due 

to  a  change  in  main  voltage  of  v  pet  cent.  Then  it  evident  lUat 
if  the  /  R  drop  of  pressure  in  the  ;trmature  branch  is  negligibly 
■mall,  the  motor  speed  will  be  exactly  proportional  to  the  main 
voltage;  or  «  =  v  per  cent;  so  that  g/v  s  i.  Thus,  If  flie  main 

voltage  increased,  say,  s  per  cent,  the  speed  of  the  motor,  with 
s.iturated  field,  would  likewise  increase  2  per  cent,  and  the  speed- 
voltage  ratio  would  be  unity 

Let  us  next  suppose,  on  the  contrary,  that  the  magnetic  circuit 
of  die  motor  is  completely  unsaturated,  so  that  ^lie  magnetic  flux 
throogh  the  armature  increases  in  direct  ptoportioa  to  ttie  field 
unent;  and,  therefore,  in  direct  pfOpOrtion  to  the 
Toltagt,  If  the  maiD  vohage  mw  {neream  v  par  cant^  the 
armature  flux  wilt  also  increase  in  this  ratio,  and  fhe  armatwe 
at  the  same  speed  wHl  produce  per  cent  ini>:e  c  e  tti  f,  Cofise- 
quently,  there  will  he  no  ehtinge  of  motor  ■^pecd.  or  s/z  o. 
Ina^m'-^ch  a;  m  't'jr-t  njiL-r.itt  will',  a  iii;iK!it'tic  ci;cii:1  utnch  :^ 

neither  completely  saturated  nor  completely  unsaturated,  but  is 


in  some  intermediate  condition,  their  speed-voltage  ratio  wiU  be 
between  i  and  a  In  cxoeptional  cases  where,  owing  to  extra 
resistance  in  the  araiatUK  branch  circuit»  there  is  rdatmijr  large 
IR  drop  of  pressure  in  that  branch,  iht  s/v  ratio  may  bieaae 
much  greater  tli.m  I.  A  sensitive  voltage-va  rial  ion  motor -device 
indicating  instrument  might  be  constructed  in  this  way.  Ordi- 
narily, however,  the  s/v  ratio  of  shunt  motors  in  ptaciK-jl  !trv::» 
appears  to  range  between  0.6  and  0.9,  so  that  it  the  normal 
voltage  rises  or  fall*,  say,  5  per  cent,  the  speed  automatically 
rises  or  falls  from  3  to  4.5  per  cent  mording  to  the  type  of 
motor  and  to  tiw  resistance  lefk  in  the  fidd  rheostat  The  nBaHcr 
the  valne  tiiat  the  s/v  ratio  can  be  made  witbovt  iaeieaaing  Ae 
cost  of  constrticting  or  operating  the  nwtor,  the  better  will  fee 
its  automatic  regulation  of  speed  on  mains  of  lluctnating  voltage. 

The  speed-voltage  ratio  of  a  direct-current  motor  depends  upon 
three  quantities : 

First  The  saturation  curve  of  Ibe  motor,  or  the  carve  oon- 
necting  the  nacfnl  armatwne  flux  widi  (be  mala  voltage  or  cx- 
citixig  onrcat  prapoitlonal  thereto. 

Second.  The  orient  of  the  impressed  asaju  voltage  varSatioa. 

Third.  The  amonnt  of  IR  imp  of  voltage  in  the  armatare 
circuit. 

We  will  first  consider  the  simplest  case  in  which  the  extent 
of  main  voltage  variation  is  very  imall,  and  in  wliich  the  arma- 
ture /  R  drop  is  aho  negligibly  small. 

Case  i.  Ranft  of  Voltogt  Very  Small.    Armatvrt  I R  Drof 

Draw  as  in  Fig.  2  the  saturation  curve  of  the  motor,  or  adopt 
its  saturation  curve  as  usually  supplied  with  the  electrical  data  of 

the  motor.  If  the  OX  abscissas  are  marked  off  in  amperes  of 
tield  excitation,  a  scale  of  main  voltage  corresponding:  therrto 
may  be  marked  off,  as  indicated  in  the  figure,  along  the  line  O  X, 
when  tlie  resistance  of  tbe  shunt  field  branch,  indtiding  the  rheo- 
stat, H,  baa  been  measared.    Suppose  that  tiw  nomml  main 
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-vrHY  SMALL  RANCE  OT  VAWATION  IN  MAIN  VOLTAGL   CAI>  I 

voitage  is  lao,  at  e.  Then  tbe  perpendicular,  will  inteisssi 
the  saturation  curve  at  C.  the  woilitng  point  on  the  curve.  TV 
ordinatca,  0  Y»  are  narfced  off  in  Fig.  2  as  maxwells  of  magnetic 
flme  through  the  armature;  bat  this  is  not  necessary  Th^  ordi- 
nates  may  be  marked  ofT  In  volts  sencrated  m  the  ami.ir-r-  a- 
any  consunt  speed.  At  the  working  point,  C,  draw  a  tangeflt, 
Ct,  to  the  curve,  intefsccting  the  axis  of  ordinatcs  at  s.  .Also 
draw  a  straight  line,  Cv.  from  the  worldag  point,  C,  paiaOd  » 
the  OX  axis  and  inlctaccling  the  aada  ot  ordinetea  at  Tbm 

tbe  tpecd-vDttage  variatioii  latfo  of  fhe  nMtor  will  be  or, 
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tak\n«  0  V  as  unit  length,  it  will  be  numerically  equal  to  the 
Joigtb  0  <.  In  the  cue  of  Fif.  ^  ths  Vv  ratio  i»  o.77»  M  Uut 
with  ncgligibl*  /A  amuitatc  itto^,  and  a  normal  main  voltafe 

of  1^  a  small  rise  or  fall,  say,  I  per  cent  in  voltage  woiiid  pro- 
duce 0.77  of  I  per  cent  of  rise  or  vA\  in  sytvA.  This  will  be 
true  111)  m.uttr  wliat  the  relative  srales  of  ci> oniiiialcb  u<ed  ill 
drawing  (he  saturation  curve.  In  other  words,  any  saturation 
curve  of  the  motor  wilt  lerve. 

Aa  an  iUiutntion  amoimtiitc  to  •  vntA,  anwose  the  nootor  ol 
.Figa.  I  and  3  to  have  JV  =  600  ainiatttie  foee-^ondueton,  and 
that  when  120  volts  (Or)  are  impressed  upon  the  »h;tnt  field 
Circuit,  including  the  field  rheostat,  there  will  be  a  fi  ix.  of 
10  •  10"  ni:ix\\ells,  (('  i),  fin^'iiis;  ihroiiKi>  tlii--  armature.  Then 
the  speed,  n,  re\'<ululiuHS  per  second  wiil  be  determined  from  the 


♦;jV»i  =  ijo  X  10'  abvollt.  (l) 

so  tha:  n      JO  revolutions  per  second  (1,200  r.p.m. ). 

The  tangent  to  the  curve  at  C  indicates  that  at  this  point  the 
ar.nrit.iro  ^ux  varies  1.920  maxwelU  per  volt  of  small  change  in 
main  c.tn.f.  A  change  of  I  per  cent  in  the  main  voltage  wOnld 
change  the  fiux  by  ^joo  maxwells.  If  the  main  voltage  ahooM 
riie  X  per  cent,  the  Ihix,  *i,  would  be  10.093  X  iff  naxwella, 
mad  Hie  CQuation : 

♦»  iVwa  —  I J  1  . 2  X  10*   abvolts,  (2) 

detenninet  the  new  ipeed,  nt,  wfakh  is  ■■—  » 

1.0043  X  6  X  lor 


As  an  example  and  also  a  deoKNUltatjon,  aaamie  the  fignrca  of 
the  last  case.  The  armatnre  Anx  at  IJO  volta  s  10  X  ici*  max- 
wells and  at  140  volts  10.3  X  vt  maxwdla.  ComUniug  equa- 

14»  to 

(ions  (t)  and        we  have  —   X  =  i-t337,  an 

tti      laa  to.3 

itKrease  of  s  ~-  IJ.J;  per  ccnt_     But  the  increase  in  voltage  il 

t'  =  16.67  per  cent;  so  that  s/v  =  o.7g6,  which  agrees  with 

Ot  82 
Fig.  3;  for  =  =  0.7961 

Ov  103 

The  Cii'V  'if  a  I.irt^c  tlri  |>  in  main  voltage  is  iHuHlratef!  in  V.j^.  .\_ 
Here  the  v^jitiiijc  falls  irom  '.^o  to  to.  The  line  CD,  carriej 
through  the  two  working  points  un  iVio  saturation  curve,  A  B  CD, 
intersects  the  O  K  axis  at  s.  The  line  througii  D,  the  point  of 
deviation,  drawn  parallel  to  OX,  tnteneets  the  O  Y  axis  in  v. 

Ot  61 

The  veed-^tage  ntio  over  the  laoge  cd  is   =  = 

Ov  %j 

0.7011.  The  afimture  flnx  at'8»  volts  is  8.7  X  icf  maxw^b;  to 
that  aa  before, 

nt       80  10 
—  «  'X  =  0.76689!,  or  a  diminalioa; 

wi       tao  8.7 

s  —  i^■37^  per  cent.  The  diminution  in  voltage  from  r^o  to  iio 
is  ii'i  per  cent.  The  ratio  a/v  =  0.7011,  checking  the  graphical 


»  •  »  i  a  s~ 

Toluat  XotorTemUoal* 

FIG.  3.     RI-=K  or  MATV  WI-TACf,.     CASE  11. 
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ao.l54  revolutions  per  second,  an  increase  of  0.77  per  cent,  which 
Ot 

agrees  with  the  ratio  — —  of  Fig.  i. 

Ov 

Cm  It.  Voltage  VariatwH  UnrtttricUd  in  Biflmt.  AmMmt 
IR  Drop  Negligible.  (Figs.  3  and  4.) 
Take  the  saturatitui  curve  of  the  motor  as  before  and  establish 
the  normal  working  point,  C  (Fig.  3),  on  the  curve  corrcfiponflnig 
to  the  normal  voltage,  Oc,  taken  in  this  case  as  120  volts.  Let 
the  main  voltage  rise  to  0  tf,  indicated  as  140^  or  through  ao  volts 
ss  16.6  per  cent  The  point  readied  on  the  carve  will  be  D. 
GEMueet  the  poiais  C  and  J7  on  tte  atrve  Iqr  (he  chord  CD,  and 
extend  the  same  to  Intersect  the  axis  OY  a/ts.  Through  D.  the 
point  attained,  draw  the  straight  line,  Dv,  parallel  to  OX,  and 
intersecting  O  1'  in  t'.    Then  the  speed-voltage  ratio  for  the 

Os 

change  in  main  voltage,  O  c  to  O  d,  will  be        ;  or,  taki:ig  O  i 

Ov 

aa  ol  anit  tength*  it  will  be  numerically  equal  to  the  length  Os. 


It  is  evident  that  as  the  range  of  voltage  variation  diminishes, 
or  the  points  c  and  d  approach  each  other  on  the  O  X  axis,  the 
line  CD  joining  the  corresponding  working  points  on  the  satura- 
don  curve  appraacmiales  to  a  tangent  Hne  at  Cj  aa  la  the  trit  case 
eooalidertd  (Case  2). 

Case  III.  VoUttge  Variation  UnrtsMciei  and  ike  Armature  I R 
Dro!>  ,4.'.t(i  U><r,itru  ti'J.  [P'gs.  5  (I'lii  G.) 
Mark  oti,  as  before,  the  normal  working  P'Tint,  C  (Fig.  s),  on 
the  saturation  curve,  A  BCD,  correspond  in  r  to  the  terminal  or 
main  voltage,  O  c,  which  is  impressed  on  the  shimt-field  branch  ^ 
circuit.  Let  the  main  voltage  rise  foOd.  Mark  off  the  woridqg 
poin^  Dt  arrived  at.  Join  the  pointa  CJP  bjr  a  straight  line  ia- 
tersccling  tbe  O  F  axii^  as  before.  Maiic  off  at  f  along  the  O  X 

axis  a  voltage  equal  to  the  I R  voltaije  ilrnp  in  the  .irmature 
circuit.  In  tins  case,  represeMtcd  by  J'jg.  this  IR  drop  is  5 
volts.  Erect  the  perpendicular,  f  F.  Carry  the  l:ne  D  g,  from 
the  working  point  D,  arrived  at,  or  the  point  of  deviation,  par- 
allel  to  the  OX  axis  and  intersecting  the  line  f  F  in  g.  Lay  off 
on  gf  a  length  gv  pnportional  to  the  IR  armatare  drop  with 


Digitized  by  Google 


1300 


ELECTRICAL  WORLD. 


Vol.  XLVII,  No  25, 


t9        Of     ^  , 
mpect  to  die  normal  voltate;  «o  that   =  .  Let  the 

gf  Oe 

line  CD  exttiided  ti:"  the  iinc  f  F  a\  s.  Tlicn  the  spccd-voltagc 
ratio  will  be  ;  or  will  be  equal  to  the  length  /  «  ii  /  c  be  taken 

n  unity.  In  the  case  of  Tvg,  S  f*'^  8.>75  and  /  V  a  9.971 ;  io 

tkat      *=  =  o.9]08. 

9.871 

As  a  check  on  thie  mnAXt  we  have  fMm  fofmiilat  (i)  and  (a), 
takmg  S  volts  of  amnMre  drop  in  «adi  caacit 

n,         /140  —  ^  \  10 

 I   I  = 

n,         \I20  —  5  '    'O  3 

an  increase  s  of  13.98  per  cent  The  increase  of  impressed  ma^ 
#■• 

SO 

vdlite  U  —  =3  V  B  16.6  per  «ent.  The  ratio  tfv  ss  0.8(383, 
lao 


1  the  graphic  result 
la  Fit.  6  the  inaia  voltage  is  iodieated  as  falliqg  from  the 
normal,  O  t.  of  lao,  to  O    c±      a  decreue  of  v  s  33.3  per 
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Volt*  at  M'JiurTprinlnal* 
nC.  6. — FALL  OF  MAIN  VOLTAGE.    CASE  IlL 


cent  Tlw  amature  IR  drop.  Of  =  S  volts,  or  4-i7S  PC 
of  normal  voltage,         The  chord.  CD,  extended,  ioteraeets 

the  perpendicular,  ( F.  in  and  f  s  =  6.2625  tmits  on  the  scale 
of  ordin.Hes  adopted.  The  horizontal,  D  g.  through  D,  the  work- 
i:iK  point  reached,  cut?  f  F  in  e;  such  that  f  ^  8.7.  Marking 
off       as  4-175  per  cent  of  f  Mo  correspond  to  the  normal  per- 

fs 

centage  of  armature  iw»,  we  have  /  w  =  8<3375-  The  ratio  — — 

/» 

6. 2635 

s  0.7511.  The  ordinaT7  fmnala  conihiiun«  (i>  and 


8.3375 
'  .<*)  givta 


«,       /80  -  5  \  'o 

n,        \!20  —  5  '  8.7 


a  diminution  1  of  35.037  per  cent  as  against  a  diminution  v  of 
33.3  per  cent;  ao  fhat  a/v  =  o.TSU,  which  checks  the  graphic 


It  is  evident  that  by  making  the  constant  armature  drop  large 
enough,  with  the  aid  of  extra  resistance  in  the  armature  branch 


circuit  the  upced-voltace  ratio  might  be  nude  ttaeoreticaUy  » 
great  as  desired.  In  other  words^  a  small  motor  like  a  nwr 
motor,  with  nearly  saturated,  or  pcrmanent-niaginet,  field,  aad  a 
suitable  manganin  resistance  fai  the  armature  circuit,  loaded  «iUi 

a  (k-fir.itc  constant  torque,  might  be  made  to  have  a  speed-voltage 
ratio  of,  say,  10;  so  that  each  i  per  cent  of  main  voltage  varia- 
tion would  produce  to  per  cent  change  in  normal  speed.  In  that 
case  the  normal  armature  drop  vrould  be  90  per  cent  of  the  main 
voltage.  Such  a  device  might  fitniish  a  aouitive  voltafe-variar 
tion  indicator. 

It  is  .-ils-o  cviiiciil  that  lu  ordir  to  obt.-iiii  the  smallest  speed- 
v(4;?.gc  vriri.'.tion,  in  cases  wlnrc  a  closf  .luloriKiiic  regulation  of 
motor  speed  is  desired,  a  motor  should  be  selccteii  which  operates 
low  down  on  its  saturation  curve,  say  near  B,  in  Figs.  2  to  6. 
The  field  rfaeosut,  H,  Fig.  i,  should  likewise  be  fixed  to  iodnde 
maximum  reaiaianec^  for  flw  same  icomml  It  would  ^  poasible 
to  meet  this  condition  in  practice  hy  taking  a  larfer  motor  than 
would  ordinarily  be  needed  for  the  work  required,  and  arti- 
firi.'illy  weakening  tlir  f'lcUl  ni  \h\^  motor  to  the  Jc^irriJ  degree, 
by  including  extra  resulancc  in  the  iihuiu  fieiU  c^ccuil.  tiierebf 
hringing  the  working  point  low  down  on  the  saturation  curve 

Very  small  vaiiattons  of  main  vdtage  are  found  by  experimtat 
to  possess  a  iomewliat  larger  speeid  volisic  ntio  than  corresponds 
to  the  regular  saturation  cur\-c,  for  the  reason  that  small  hys- 
teretic  eycles  executed  at  any  stage  of  a  saturation  curve  art 
knovsti  lu  he  n;ilt«:T  than  the  cur^c  in  tt'.e  vicinity. 

It  may  be  noticed  that  the  construction  in  Cases  II  and  lU 
correspond  alcebraiealljr  to 

Aw 


(t) 


where  »  is  the  normal  speed  of  rotation  of  the  motor  and  E  the 
normal  main  voltage.  ^ «» is  the  change  in  speed  due  to  a  coop 
sideraUa  ckani^  A£  in  S.  The  ooBslmctioB  {n  Cue  I  corre- 
sponds similarly  to 


4E 


where  d  •»  is  the  inftnitesimallj  small  diange  in  speed  due  to  a 
like  small  change  in  E 

From  this  vt;(tidpoinl.  the  cn:i^;Trcii':in  of  Ca^e  I  is  snpplf- 
mcntary  to  a  construction  tor  the  increase  in  voitage  of  a  dj-namc 
due  to  increase  in  drivihg  speed  published  by  M.  Paul  Boucberot  * 

The  simple  speed-voltage  ratio  of  Case  I,  Fig.  2.  also  oorrt- 
spends  to  what  Mr.  H.  S.  Baker  has  proposed  to  cult  the  "H^- 
eenlagf  «f  Mtmratutm"  of  a  dynamo  machine.t 
'  The  rimple  speed'voltage  ratio  of  foimnla  (2),  Case  I  and 
Fig.  2,  is  also  connected  with  the  "saluration-fador"  of  a  ma- 
chine in  a  definite  and  simple  manner.  The  S3lur,^tion-faclor  mav 
bt-  (kfiin'!  i>i'rcentage  increase  in  excitati'-n  nijcLred  ai 

any  stage  of  magnetization  in  order  to  generate  one  per  cent  in- 
crease in  annatnre  flux.  It  magr  be  shown  tln^  referring  to 
Ov 

H,  the  laturatkm-factor  s  ,  Coofc^ntir.  if  tlw  apced^tokair 

»v 

ratk>  be  denoted  by  r  and      sataratioii-faetor  b}-  f,  we  havi 


I  — 


and 


Thus.  :r;r  the  case  rcprcM:iilctt  in  Fig-  2,  where  r  —  O.Jt,  we  lu 
f      A  iA^,  and  again  a  saturation-factor  of  /  =  3,  lay, 
correspond  to  a  speed-voltage  ratio  r  =  0.6667. 

•T  raiudf/wiu   International    E)»e«rie»1   C<»»eTt»«    of    Si.  Loti:». 
\'p!.  I,  p.  671. 

tU.  S.  Baker.  "Saturation  Eiipncinl  in  Percent.,"  EUarkM  Wnni.  v 
tos7t  Vol.  Xt>VI,  N«.  as.  Dm.  ti,  teas. 
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Substation   Equipment  of  the  Long  Island 
Railroad. 


As  supplcmenlary  to  the  outline  description  of  the  transmis- 
sion system  of  the  Long  Island  Railroad,  which  appeared  in  our 
iwiie  for  June  9,  we  are  to  give  below  a  brief  account  of  the 
equipment  of  the  rotar>-convcrtcr  sub-stations  which  form  the 
connecting  link  between  the  transmission  and  the  distribution 
circuits. 

The  principal  feature  of  each  sub-station  is  its  equipment  of 
rotary  converters  and  transformers.  In  a  single  instance,  namely, 
at  Hanimel,  a  storage  .battery  was  installed  as  an  adjunct  to  the 
sub-<tation  machinery.  The  location  and  arrangement  of  each 
sub-station  building  is  such  as  to  enable  the  ultimate  use  of  a 
storage  batter)-  should  future  conditions  justify  it.  and  the  ap- 
paratus is  so  arranged  that  if  the  storage  battery  should  be 
installed  the  necessary  boosters  can  occupy  the  space  allotted  to 
one  rotary  converter.  The  initial  and  ultimate  equipments  of 
five  sub-stations  arc  listed  in  the  table  given  below,  which  shows 
first,  the  amount  of  machinery  that  constitutes  the  present  or 
initial  installation,  and  second,  the  ultimate  installation  that 
can  be  accommodated  in  each  of  the  sub-stations  as  now  con- 
structed. 

RoUry 

Converters  Tmufarmen  BwwUn  AS  D.C. 
Siaticn.  Kw.  Kw.  Kw.     t  <lcr<.  F'<lcr>. 

Grand  Avenue: 

PrMcnt  intulUlion    j-iooo  »  j;5    t  5 

Ultimate    caiMcilr   5->5oo  >S'SSO  4  ■< 

Eut  New  York: 

Present  inctalUtion  ....    j-iooo  9-J75  S  6 

LTttimate   capaeitjr   4-1500  I'SSo  ....         n  16 

Woodhavrn  Junction: 

Pretent   ictliillalion   j-isoo  0-550  11  to 

Ultimate    caiucitjr   O-isoo  18550  ....         18  18 

Rockavay  Junction: 

Preftent  inatallation   ....    »*looo            6-375           •■>-  4  6 

Ultimate  capacity    4-iSoo  i»-5So    11  16 

Hammel : 

Ptrwnt  inttallation   i-imki  6-375         '  ><>'  1  6 

Ultimate  capacity   j-ijoo  I5-5SO  f-l6j  s  >3 

At  Hammel,  the  initial  installation  also  includes  one  storage 
battery  of  3,300  ampere-hours  capacity  at  the  one-honr  rate  at 

600  volts. 

The  sub-station  equipment  al«j  includes  two  |>ortable  sub- 
Stations,  each  of  which  consists  of  a  car  containing  one  1.000- 


bars  and  switch  gear,  while  that  on  the  other  side  contains 
the  low-tension  switchboard  and  operating  gallery.  These  leading 
features  arc  illustrated  in  Figs.  I,  2  and  3. 

Kach  siih-sl.itior.  is   served  hy  a  i6-toii   N'ilcs  cr.iiie.  hand- 


nuuuuri 


TTTTTI 


nigU  Tn.ii-.ii  niiCirriiU  I:r»nk.  r»  ..h  Ut'.n  rit-Ki 


TmnnrmnnrrT 


□□□□□□ 


TrBnarxiNifra 


Riilarjr  C«n<rrrtm 


llattcvy  QMttYffi 


□□□  onG  □□□ 


FIC.  3. — PLAN  OP  TYPICAL  SL'B-STATION. 


operated  from  its  trolley,  thus  obviating  the  ustial  hanging 
chains.  It  spans  the  central  bay  and  it  is  available  tK>t  only 
for  handling  the  permanent  heavy  sub-station  machinery,  but 
also  the  apparatus  of  the  portable  suh-sitations,  which  (ex- 


FiG.  I. — I.vTERioR  View  of  Hammel  Sub-station,  Showing  Tkanspormeiis,  Oil  Switches  and  Boostsks. 


kw  rotary  converter,  three  37S-kw  transformers,  and  the  neces- 
sary blower  and  switchboard  panels,  high-tension  oil  circuit 
breaker,  and  connecting  leads  to  the  outside  circuit  breakers. 

The  sub-station  buildings  are  of  a  uniform  type  of  construc- 
tion throughout,  excepting  at  Grand  .\venuc,  where  the  re- 
duced area  of  the  lot  made  its  adoption  impracticable.  This  type 
consists  of  a  central  section  of  about  51  ft.  span,  which  is  wide 
enough  to  accommodate  two  1,500-kw  rotaries  and  the  necessary 
transformers.  The  central  space  is  flanked  on  each  side  by  a  nar- 
tow  section,  that  on  one  side  being  devoted  to  high-tension  bus- 


cepting  at  Grand  Avenue),  can  be  run  under  it  upon  a  track 
that  enters  one  of  the  end  bays  of  the  building.  (See  Fig.  4.) 
.\  brief  description  of  the  portable  sub-stations  was  given  in  our 
issue  for  November  4,  1905. 

The  electrical  machinery  in  the  sub-stations  is  all  of  West- 
inghouse  manufacture.  The  rotary  converters  arc  of  the  two- 
bearing  type  with  field  frames  divided  in  a  horizontal  plane.  Each 
converter  is  provided  with  a  starting  motor,  whose  frame  is 
mounted  upon  an  extension  of  the  base  of  the  rotary  converter. 
The  fields  are  compound  wound  with  the  shunt  winding  arranged 
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for  self-excitation.  The  machines  are  over-compounded,  so  that 
if  operated  as  direct-current  generators  at  constant  "speed,  the 
voltage  will  rise  from  600  volts  at  no  load  to  650  volts  at  full 
load.  The  converters  are  gtiaranteed  to  withstand  overloads 
of  more  than  3'/]  times  the  normal  load  at  600  direct  volts 
without  falling  out  of  step,  providing  the  e.m.f.  at  the  alter- 
nating end  is  maintained  within  14  per  cent  of  the  normal. 
The  transformer*  used  with  the  converter*  are  of  the  air-blast 
Ij-pe  throughout. 
As  previously  outlined,  storage   batteries   are   provided  at 


Mli.    3. — UKANO   AVENt;E  SUB-STATION. 

Hammel  sub-station  otily,  though  provision  is  made  in  the 
design  of  the  other  sub-stations  for  the  ultimate  installation 
of  storage  batteries  should  future  conditions  appear  to  re- 
quire them. 

To  properly  effect  the  charging  and  discharging  of  the  bat- 
tery when  used  as  a  regulator  for  the  rutarics,  there  are  two 
direct-connected,  motor-driven,  separately-excited  boosters,  each 
consisting  of  one  three-phase  induction  motor  and  one  direct- 
current  generator  mounted  on  a  common  bedplate.  The  effec- 
tiveness of  the  battery  for  this  purpose  depends  upon  the 
quickness  with  which  the  intensity  of  the  booster  field  can  be 
varied  and  its  polarity  altered.  This  is  accomplished  by  means 
of  a  small  booster-exciter  generator  driven  at  a  constant  speed 
by  an  induction  motor.  The  current  from  the  armature  of  this 
exciter  flows  directly  through  the  field  coils  of  the  booster. 
The  desired  change  in  the  conditions  of  strength  and  polarity  in 
the  booster  field  can.  therefore,  be  aflfeclcd  by  altering  the  output 


FIC.  4  — POSTABtE  Sm-STATtON  IN  SERVICE. 

of  this  little  exciter  generator  and  reversing  its  polarity.  This 
is  done  by  strengthening,  weakening,  or  reversing  the  current 
in  the  field  coils  of  the  exciter,  which  is  introduced  into  the  sys- 
tem simply  because  it  can  deliver  the  relatively  large  current 
needed  for  exciting  the  booster — this  amount  f>cing  much  greater 
than  it  would  be  possible  to  pass  through  the  very  sensitive  regu- 
lator, which  can,  however,  easily  and  instantly  change  the 
small  magnetic  field  excitation  of  the  little  exciter.  The  action 
of  the  regulator  is  shown  diagrammatically  in  Fig.  5,  while  Fig, 
6  Is  a  t>'pical  view  of  the  regulator  as  applied  for  general  work. 


The  booster  is  in  series  with  the  battery  across  the  6oo-volt 
station  bus-bars.  From  the  opposite  ends  and  from  the  middle 
point  of  a  section  of  100  cells  of  the  storage  battery  three  cir- 
cuits are  led,  one  of  which  passes  through  the  field  coil*  of  the 
small  exciter  to  a  connection  th.it  joins  together  two  piles  of 
carbon  disks  which  are  subjected  to  the  pressure  of  a  lever.  The 
outer  end  of  one  carbon  pile  is  then  connected  to  one  of  the 
wires  leading  to  the  positive  pole  of  the  loo-cell  section  of 
storage  battery,  and  the  wiring  from  the  outer  end  of  the  other 
carbon  pile  is  joined  up  to  the  negative  end  of  the  100  cells. 


FIG.  5.— BATTERY  RFXIt'LATOR. 

Two  circuit*  arc  thus  formed,  each  of  which  includes  a  sep- 
arate half  of  the  battery  section  and  one  carbon  pile,  while  both 
have  a  common  connection  from  the  center  of  the  battery  sec- 
tion, which  passes  through  the  field  coils  of  the  little  exciter. 

The  lever  which  bears  upon  the  tops  of  the  tv.-o  carbon  piles 
is  balanced  upon  a  knife  edge,  and  from  one  end  of  it  is  freely 
suspended  the  soft  iron  core  of  a  solenoid,  through  the  coil 
of  which  passes  the  entire  output  of  the  rotary  conveilers.  To 
the  other  end  of  the  lever  is  attached  a  helical  spring  whose 
tension  may  he  adjusted  by  hand  to  counterbalance  the  pull  of 
the  solenoid  at  any  desired  load  on  the  machines.  Through 


PIC.  6. — CAIinOK  REGULATOK  FOR  STORAGE  BATTEltV. 

the  action  of  the  suspended  core  of  the  solenoid  slight  variations 
of  load  above  or  below  this  amount  will  cause  changes  in 
pressure  on  the  carbon  piles  by  means  of  this  lever,  and  will 
result  in  wide  variations  in  the  contact  resistance  in  the  car- 
bon piles.  The  pile  that  is  compressed  through  the  action  of 
a  small  increase  of  current  in  the  solenoid  will  have  its  re'ist- 
ancr  reduced,  and  more  current  will  flow  through  it  than  through 
the  other  one  upon  which  the  pressure  has  been  simultaneously 
released. 

By  means  of  this  regulator  mechanism,  the  strength  and  iti* 
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polarity  oi  liic  b(>o$ler-«xciter  ticid  is  caused  to  rcitKjiwi  instant- 
ly to  the  fluctuations  in  the  main  power  circuit  from  the  rotary 
converters.  The  actioii  of  the  exciter  is  simply  to  multiply  this 
effect  in  the  fidd  of  the  booster  itsd(  wbkh  duiiics  sis  bi- 
Misity  or  polarity  in  mcnetly  tlie  saaie  way,  and  coiueq.veii(ly 
charges  or  diKharges  the  battery  in  almost  instaDtaneons  har- 
mony with  the  changes  in  load  upvui  the  rotr;ry  ronvcrtcrs. 

The  switches  for  tii.inifiiil.it ing  the  i ..',';»n>v(.ilt  current  froiji  the 
1  ra iis;vii';>ion  system  are  ol  circnit  bre.ikefi  ui  both  the  auto- 
matic aitd  r.oii-autoni.itic  types.  All  of  thr  switches  are  auto- 
matic, except  those  used  for  intercomiecting  sectJons  of  the 
transfer  Ims  and  for  conneaing  two  transfer  busaes  to  the 
rotary  bus.  The  aon^utomatie  drenit  breskers  are  electrically 
controlled  from  operating  galleries,  but  are  not  provided  with 
automatic  tripping  attachments.  The  automatic  circuit  breakers, 
although  electrically  operated  by  the  iii,m-,i;i;  control  of  switches 
on  an  operating  stand,  are  al.jo  automatically  opened  through 
relays  by  the  otrrent  in  the  drenit  in  which  the  breakers  are 
located. 

Direct  current  for  the  fhinl-rail  and  tnck  drcnits  is  dis- 
tributed from  Uw  tntariM  to  tbt  OMtgoins  dreitits  dirongjh 
panel  switchboards  of  die  standard  dircct-ctirrent  type. 

The  design  a;iit  construction  of  the  forcRoir.^!  siib-str.tion  sys- 
tem was  carried  out  by  Westinghouse,  Church.  Kerr  &  Coiijpany, 
engineers  for  the  Long  Island  Railroad  Coni[t.iny,  under  the  direc- 
tion of  George  Gibbs,  chief  engineer  of  electric  traction  of  the 
Long  Isl.md  Railroad  Company,  subject  to  the  approval  of  an 
electrical  committee  consistinc  of  the  chief  operating  ^cials 
of  the  km4  with  die  pntident  as  diairann. 


Rec«nt  Electrochemical  Developmentt. 

naoiAMini  nnouea  cascs. 
For  a  oonvenient  dassifieatioo  of  the  field  of  electrochemistry 
we  may  distingitisti  two  main  groups  of  processes  and  apparatus. 
The  f.r.st  has  as  object  the  production  of  electiical  inerRy  from 
cheniicai  energy  and  comprises  all  batteries,  primary  vrell 
as  .-iccondar)-.  The  object  of  the  second  group  is  the  reverse 
one,  namely  the  production  of  diemical  effects  by  electrical 
means.  In  this  second  gronp  we  may  again  disdngufdi  tiiree 
daaaes:  Electrolhenilc  or  dectrie-fnmacc  processes;  electro- 
lytic processes,  and  deetric  dlschari^  through  gases. 

This  classification  is  a  Convenient  one,  througli  it  is  net  very 
sharp,  Tb.e  first  .iml  second  chisses  o-,  criap  somewhat;  for 
cxan-.]ile,  the  production  of  ahiminum  is  both  an  electrothermic 
and  an  electrolytic  process.  The  third  class,  the  production  of 
chemical  effects  by  electric  ditdiarges  throni^  gases,  has  achieved 
industrial  importance  in  recent  years  only,  and  in  this  class  are 
grotiped  together  various  processes  which,  in  thdr  chemical  diar* 
acter  .ire  essentially  different,  corrrspnniling  to  the  essential 
differences  in  the  character  of  tlic  electric  discharges. 

The  Mlcnt  discharge  is  vcr>'  different  from  the  rirc  discharge. 
Correspondingly,  the  effect  of  both  kinds  of  discharges  through 
a  ga^  mixture,  like  air,  is  very  different  The  silent  discharge 
results  in  the  change  of  the  oxygen  molecules  in  the  air  into 
onme:  3  k  a  Ot.  The  are  disdmrge  results  in  flie  dissod- 
atlng  of  the  nitrogen  and  oxygen  molecules  in  the  air  into  their 
atoms  with  subsequent  <»mbination  to  nitric  oxide  (z  .V  -j-  3  0 
—  2  N  O)  which  may  then  he  wodied  np  into  nitrie  add  or 
nitrates  (fertilizers,  etc.). 

Concerning  the  mechanism  of  the  formation  of  o/onc,  we  have 
very  little  definite  knowledge.  It  may  he  that  the  ultraviolet 
light  of  the  silent  tSschatge  plays  an  important  part  in  tills  pro- 
cess. With  respect  M  the  "SxaHon"  of  ataMMpherie  nittogen  in 
the  form  of  nitrfc  add  or  nitrates  with  the  aid  of  arc  discharges 
we  arc  now  reasoiiribly  sure  that  there  is  no  specific  nnknown 
electric  effect  mvolvcd  in  it,  but  that  the  arc  simply  serves  to  raise 
the  air  to  the  required  high  temperature.  It  is,  therefore,  es- 
sentially an  electric-furnace  reaction,  but  one  of  very  special 
diaracter.  It  is  necessary  to  heat  the  air  to  a  high  temperature 
and  then  to  cool  it  with  abrupt  qnidoicsa,  since  by  slowly  cool- 
ing the  reverse  reaction  would  be  enabled  to  go  on,  destroying 
again  most  of  the  products  formed.  T(  is.  therefore,  essentially 
necessary  to  remove  the  air  through  which  the  arc  discharge  has 
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been  passed  as  qtnckly  a.s  possible  from  the  sphere  of  the  arc  dis- 
charge. 

Of  several  recent  patents  relating  to  subjects  of  this  dass,  one, 
ndikh  was  granted  to  J.  £.  Mitchell  and  D.  Parks,  dcMiiheB 
an  apparatus  for  are  diidiarges  through  air.  It  containa  a  sta- 
tionary deetrode  and  two  movable  dectrodcs  whidi  make  alter- 
nately contact  with  the  stationary  ctectrode.  Thus  an  arc  is 
produced  alternately  .it  one  end  and  the  other  etectrode.  These 
movable  eleclroiles  are  geared  to  pMllip  cylii^ders  which,  pump  air 

into  the  electrifying  chamber.  The  machine  is  claimed  to  be 
compact,  simple  and  durable  and  adapted  to  opentt  at  a  high 
rate  of  speed. 

The  production  of  osooe  for  sterilization  of  water  has  been 

repeatedly  iiitrodi^ccd  commercially  in  Europe,  but  is  mrik'.nK- 
slow  progress  in  this  country.  On  the  other  hand,  it  is  reported 
that  there  are  various  mills  ;n  the  V. f-t  usir-.c;  rjzr.r.e  for  blcich 
ing  flour,  .^ccording  to  a  recent  patent  of  S.  Leatham,  a  com- 
bination treatment  is  preferable  for  bleadiing  flour  or  cotton 
yarn  or  (or  sterilizing  milk,  etc  He  pAssca  air  successively 
through  two  apparatns  in  one  of  which  it  it  subjected  to  the 
action  of  a  silent  dCctrlc  disctanie  and  in  the  other  to  a  spark 
di'sdiarge.  .Air,  prepared  fa  this  way,  is  claimed  to  be  very 
effective  {■>■:  hleacI-.iiiLT  am!  stcrili/'n);. 

Since  it  is  important  to  know  what  kind  of  an  electric  dis- 
charge is  going  oil  in  an  apparatus,  some  indicator  of  the  char- 
.ictcr  of  the  di'jfhargi;  would  be  useful.  In  a  recent  patent  of 
L.  Gerard  it  is  proposed  tO  shwit  the  discharge-gap  ty  a  vacmm 
tube  and  to  subject  the  rays  emitted  from  the  meunm  tube  to 
physical  analy^  Igr  spectroscopic  methods. 


New  Tekfihone  Patents. 

NI.w  sSSTTi'H p.i>.\Kn  rinri'iTS. 
W'hilc  the  Kellogg  idea  of  a  divided  multiple  switchboard  has 
been  applied  with  the  magnctO.  system,  it  is,  of  course.  equaQy 
applicable  for  oomann  batleiy  working.  The  drcuit  require- 
ments are.  however,  different.  Mr.  J.  H.  Lendi  had  patented 
circuits  for  such  a  syitem.  Of  course,  what  be  must  accuin 
plish  is  a  differentiation  at  the  will  of  the  subscriber  between 
the  two-line  siKiia's  of  any  line,  so  that  calls  muy  be  sent  at 
will  to  either  switchboard.  Mr.  Lendi  accomplishes  this  by  an 
amdliary  line  relay  and  a  push  button  at  the  subscriber's  sta- 
tion to  ground  one  side  of  the  line.  For  the  main  switdiboard, 
therefore,  everything  woiks  normdiy.  Far  the  auxiliary  switch- 
board, the  pushing  of  this  button  encrgiies  the  differential  relay 
by  closing  the  circuit  of  one  of  its  windings  alone.  This  relay 
not  only  lights  its  sigiiril,  Init  locVs  itself  for  the  time  Ijcing, 
and  shunts  out  the  normal  line  relay,  so  that  the  receiver  hook 
does  not  affect  it.  The  response  of  the  operator  restores  eveiy- 
thing  to  nornuL  The  drcuit  is  worleed  out  for  the  two-wire 
mnltiple  system  of  the  Kellogg  Company,  to  whidt  tlie  patent 
is  assigned. 

stm-sTATioiir  APmAMces. 

A  visible  indicator  has  been  brought  out  b>'  F.  R.  Lay,  of 
Greenfield,  Ind.,  to  indicate  which  of  several  telephones  of  a 
group  haa  rang.  Such  a  device  would  be  used  in  an  office  with 
several  tcilephonet.  It  cootains  a-  pair  of  magnets  for  each 
bell,  and  these  affect  a  pointer  which  responds  to  each  succes- 
sive ring  to  show  which  instrument  last  received  a  call. 

W.  E.  McCormick,  of  Chicago,  has  obtained  a  p.iletit  for  a 
new  switch  hook,  the  improvcnicnt  lying  in  details  f.f  construc- 
tion. The  International  leiephottc  Manufacturing  Company  has 
been  aadgned  tlie  patent. 

A  novd  form  of  recdver  holder  has  been  patented  by  Ur.  C 
^irnmerman,  of  Aberdeen.  S.  1>ak.  This  is  a  head  band  wtA 
frictiun  clutcJi  for  holding  a  hand  type  receiver.  This  clamp 
is  padded  to  close  tip  the  ear  to  outside  sounds,  and  the  other 
end  of  the  head  b-md  has  a  pad  to  close  the  free  ear. 

PAKIV    UNL    LOCKOUT  &VSTEMS. 

Four  patents  have  recently  been  granted  for  party-line  lock 
out  systems.  Two  of  these  relate  to  a  sgrstem  invented  jointly 
b>-  Messrs.  N.  S.  McIQnsey  and  A.  R.  Ndson,  of  Susandlie, 

Cal  This  it  a  step-by-step  .system  in  which  all  recdvers  except 
those  of  calling  and  called  stations  are  shunted,  and  aU  bells 
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arc  5ti:i{lai1y  shunted.  Tlw  Wfodmuem  twiteliiiiK  i 
ar*  *.iiniii<  drivfii. 

W.  D.  W'atkins,  of  Sr«n  Joi;c,  Cal.,  li.is  also  paioiUcd  .i  stpp- 
by-step  system.  In  this  llic  hook  switclies  arc  locked  against 
upward  tnovemcnt  to  prevent  interference  and  the  bcl!  circuits 
of  Doo-mnted  natimii  are  held  o|i|a  J.  U.  Gordeiv  of  Cooper, 
Tex.*  Itt*  dcvlced  m  wftun  vtA.  a  nagnetfe  hook  iwitdt  lode  siul 
an  arrangenwnt  soch  that  two  talking  stations  eng.ige  merely 
that  part  of  the  line  between  them,  only  leaving  the  remainder 
oftn  far  tcnrice  bctw«cn  ttatiooa  h)  eitbcr  end  (cction. 


Letter  to  the  Editors. 

Use  of  Frosted  Bulb  Lamiw. 

7«  tht  Sdilort  of  BkctnnI  WorH: 

Sirs:— \Vc  note  in  the  Elscttrical  Woild  of  May  alS,  1906. 
page  1062,  a  communication  from  Mr.  F.  W.  Wiltcox  regard- 
ing our  article  ;n  the  i-^Biie  <■{  March  i".  lyiy'i,  p.iRc  (}I7,  on  the 
effect  of  fro-tinR  on  th<-  hie  ot  mcaii(J«*cctn  lampii.  Mr.  Will- 
cox  brings  !iie  point  that  the  life  of  a  clear  bulb  lamp  would 
be  only  J  i'j  per  cent  of  the  life  values  shown  for  the  lamps  in 
endosiiig  glo)n-5  ui  the  test  if  the  lamps  were,  when  enclosed 
in  ground-giaM  globes,  brought  np  to  an  efficiency  whidi  would 
give  the  (ame  mean  spherical  candle-power  as  frosted  bulb 
lamps.  We  agree  with  Mr.  Willcox  that  if  this  t*  done  the  life 
of  the  lamp  m  the  enclosing  globe  will  probably  be  the  same  as 


that  of  a  l.iiiip  in  a  I'lcsted  bulb.  It  nisy  be  advisable  fnr  man- 
ufacturers a:id  users  to  consider  '.whether  lamps  mtcndcd  for 
troiting  shf  uld  not  he  selected   fruiii  those  which  would  give 

tower  e!T:ciency  with  clear  bulbs  than  those  which  are  intended 
to  be  u^ed  u  ith  clear  bulbs.  In  other  words,  are  not  commercial 
frosted  lamps  being  operated  at  present  at  a  higher  efficicoqr  thin 
will  give  the  best  results  when  cost  of  laaip  renewals  are  figured? 
The  authors  will  not  attempt  M  say  as  to  this,  but  it  is  a  pohit 
worth  thinking  about. 

.'\t  the  prcjicnt  time  the  ror.tcntion  of  Mr.  Wl^lcox  if.  Ills  letlr: 
Is  OS  iiiOie  till  oreticnl  than  practical  value  to  users  because  as  a 
matter  of  fact  ihc  coiitlitHjiis  in  the  tests  describee:  liy  the  authnr-, 
.rather  than  tiie  cwditions  suggested  by  Mr.  W'dlio.v.  are  those 
which  exist  in  practice  at  the  present  time.  In  other  words,  it 
is  hardiy  feasible  to  select  higher  eflkienqr  tamps  for  nsc  in 
endosing  diffusing  globes  than  for  use  outside  of  such  gfobn. 
It  may,  however,  be  advisable  for  the  makers  to  select  tatnpi  of 
lower  initial  efficiency  for  frosting.   Owing  to  the  larger  diffiB- 

inp  surface  r,f  the  plobc  as  c.itnparetf  to  the  frosted  bulb  lamp, 
It  tsbdj  be  [i.  iss:ble  tiiat  <  \  et;  )i  the  acl^ial  r  iiiille  p.jwer  with  the 
globe  i*.  l  iuer.  the  alii'.iiy  til  Me  will  be  c<;iial  where  the  lamps 
are  placed  low  in  the  ordinary  range  of  vision.  It  is  not  by  any 
means  the  aim  of  the  wijlers  to  sconnige  the  use  of  frosted  bulb 
lanqn,  but  rather  to  cnoonrage  thdr  use  In  every  way  possibly 
as  they  should  be  used  in  many  more  locations  than  they  am  at 
present  Hw  aim  of  the  tests  was  to  brhig  out  the  cenmicrdal 
facts  as  far  as  posslUe: 

Ci!rc.\r,c.  IiL.  J.  R.  Cr.v.ath 

New  Yo«K,  N.  Y.  V.  R.  I-ansinch, 
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Dynamoa,  Motors  and  Transforinera. 

Commutation.— Dooxi.—K  long  article,  illustrated  by  diagrams, 
on  "mechanical  aids  to  commutation,"  the  author  first  defines . 
commutation  and  describes  possible  commutation  curves.  He 
then  explaim  the  purpose  and  limita  of  the  various  devices  meant 
to  improve  oomrnutation.  It  is  possible  to  obtain  perftet  com- 
mutation with  every  machine  if  the  rcsLstancc  of  the  contact  sur- 
face of  the  brush  is  inftniuly  hiv;h  compared  to  the  resistance 
of  the  coil  and  if  we  can  arrange  other  forces  i;o  that  they 
annul  each  other.  The  first  condition  is  obtained  in  almost 
cvcr>'  direct-current  machine.  With  carbon  brushes  and  t!ic 
ordinary  style  of  armature  winding  if  other  foroes  are  absent 
die  commutation  cur^'e  varies  very  little  from  a  ttraigiit  line, 
Mfli  copper  brushes  it  miiy  vary  considerably  fiom  a  straight 
line.  In  a  general  way,  if  we  can  annul  all  other  forces,  the 
proper  place  to  put  high  resistance  is  in  the  brush  contact  sur- 
ftCfc  A  high  resistance  in  the  armature,  cither  in  the  coil  or  in 
the  leads,  is  a  distinct  evil.  The  etTe,  t  of  iruiuction  from  the 
outside  circtiit  and  the  effect  of  self-induction  are  then  briefly 
discussed.  The  effert  of  shifting  the  brushes  forward  is  then 
briefly  explained.  A  great  deal  can  be  done  toward  obtaining 
spariclc's  ccimmuiation  by  the  use  of  chord  windmg  on  com- 
mutation which  is  very  marked.  But  in  order  to  get  the  full 
advantage  of  diord  winding,  the  rednctiaa  in  the  coil  span  shonld 
be  so  great  that  the  commutation  of  the  upper  coils  in  a  slot  must 
be  entirely  complete  before  the  eommtttation  of  the  lower  coils 
<hall  h:ivc  begun  at  the  other  brti^h  Tin  -ritl-.or  iber.  ib  i!s 
with  the  effect  of  field  dislribntioo  and  ili<>w>  that  the  iullowing 
combinnlion  would  be  of  great  value ;  a  narrow  span  to  the  arma- 
ture coil;  design  tbe  machine  so  that  a  great  number  of  lines 
enter  the  annat':r<?  from  the  pole  $0  as  10  make  a  sleep  volt- 
age curve  directly  at  the  brushes;  provide  the  armaturo  with 
high  resistance  leads ;  a  thin  brash  covering  pref^Uy  only  one 
bar.  In  this  way  it  shonld  be  possible  to  obtain  .ilt  the  advan- 
tages of  high-resistance  leads,  and  a  great  lead  to  the  brushes 
without  the  disadvantage  of  having  to  shift  the  brushes.  In  all 
the  .nbovc  devices  the  limiting  conditions  are  usually  very  soon 
reached  .Titd  none  of  them  will  give  perfect  conunutation  at  all 
loads  and  with  a  fixed  position  of  the  brushes.  A  high  brush 
contact  surface  is  of  value,  but  It  will  give  approximately  perfect 


coram. iiaiti  ri  ciily  when  the  ottit-r  iofcti  an  iow.  High  resist- 
ance le.ids  .ire  of  vitlue  only  when  we  have  sclf-induct.on  and 
a  great  fi  rward  lead  to  the  brushes,  or  its  equivalent.  Chord 
winding,  even  with  all  refinements,  a  thin  bradt,  hj^  deuahr 
in  the  air-gap  at  the  pole  tips,  and  high  reaistawca  in  tli«  armi^ 
ture  leads  will  merely  have  a  tendenQr  to  strai^iten  the  cwve 
at  the  leading  edge  It  will  not  straighten  it  over  its  wbok 
extent  at  all  loads.  Moreover,  high  resistance  is  not  altogether 
desirable.  It  introduces  an  undesirable  amount  of  heat  \shich 
tnust  be  dissipated  and  it  lowers  the  elTiciency.  The  high  mag- 
netic density  in  the  air  ^ap  usually  means  also  a  high  magnetic 
density  in  the  teeth,  causing  a  considerable  armature  heating. 
The  thin  brush  entails  a  very  long  commutator,  which  for  high 
speed  machines  especaliy  brings  in  additional  mechanical  difi- 
cohlca  with  what  is  already  a  meat  dllicolt  part  «f  die  ma- 
chine. The  only  proper  way  of  solving  completdy  the  problem  of 
perfect  commutation  is  to  eliminate  armature  sdf-inddction  tnd 
induction  frorn  the  ■int!ide  mngr.etic  circuit  The  latter  is  in 
most  mach  nrs  indiicticn  from  the  mam  pole  and  it  is  a  simpic 
matter  to  in.ike  the  distance  between  the  main  pioles  and  tht 
chord  of  the  armature  wmduig  such  that  the  commutated  COtl 
is  entirely  out  of  influence  of  the  main  poles.  The  problem  of 
diminatiiv  self-induction  is  solved  by  auxiliary  poles  (intetpolei). 
With  auxiliary  poles,  diord  winding  Is  of  no  spedat  bencA^  bat 
rather  the  reverse.  As  to  the  limits  of  the  advantages  of  mxil- 
iary  poles,  it  is  dtflficnlt  tn  speak  at  present  with  certainty,  f* 
appears  for  all  time  to  m.ike  nvi-hanicul  corisnlerilions  and  tem- 
perature rise  the  limiting  factor  in  dvnamo  designs.  On  nw?' 
iiiacbinci  vvc  have  already  learned  by  other  means  to  ni.ike  the<< 
the  limns;  that  is,  commutation  is  not  usually  the  limititt« 
cotKliiion.  It  is  only  with  the  more  diflicult  machines  that  auxil- 
iary poles  need  at  present  to  be  considered:  that  is,  with  tafbo- 
generators,  alternating-current,  direct-current  ^n 
$(  t  V  .  aft.ib1e-speed  and  variaUe-voltage  machines.  The 
ot  engine  constrnction  is  ever  toward  higher  speed  and  its  coa* 
sc<]uently  decreased  floor  spare  \Vc  are  learning  more 
more  the  ;i<lvantaKe  oi  venfi'ation  and  the  greater  output  of 
machines  which  it  evit.d'.s.  cvjieciadv  with  the  hiphcr-speed  ina- 
chines.  It  may  be,  therefore,  predicted  that  auxiliary  poles  tri^ 
also  come  into  vogue  with  engine-Qrpe  madiuMS  for  the  hi|lMr 
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■ptwU.  The  degree  to  whkh  tbcy  come  in  d^endi  on  the  effi- 
deney  of  venilatioa.  Gmpinlively  apeaUnf,  liowevcr,  dicir 
we  wiO  be  liorited,— £!««,  jonc: 
Hunting  of  Dirfet-Current  Macktmtt  with  Tnlttpolet.—Sitatxr. 

— An  article  on  the  fact  that  the  provision  of  auxiliary  pol«s 
may,  under  certain  conditions,  caus«  hunting.  The  motor  witb 
whidi  he  ^perimeated  k  ihown  dhtgqunmiliciltr  in  E%.  i;  it 
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was  designed  for  13.5  hp  at  230  volts  and  for  a  speed  varying 
between  400  and  i,aoo  revolutions  per  mhuile.  The  fenr-pole 
motor  had  only  two  aiwiliaTjr  polca;  this  iimigeBient  h  ptr- 
nisiible  if  a  scriet  irindmg  and  only  one  brtrth  eadi  for  the  poai- 
dve  and  negative  pde  are  chosen ;  further,  by  using  a  sufficient 
distance  between  the  pole  ends,  etc^  care  must  be  taken  that  at 
those  places  where  there  are  no  interpoles,  the  external  field  is 
not  distorted  to  such  an  extent  as  to  generate  obnoxious  e.m.r& 
in  the  coils  short-circuited  during  commutation.  This  arrange- 
ment resulu.tn  lest  ooet,  less  losses  m  the  inUipoka,  better 
ventilatioii  and  a  dhnhmlien  of  the  huntiag;  Aa  long  aa  flw 
bmahea  were  in  the  oantial  position,  or  shifted  forward  (L  e, 
in  the  direction  of  rotation  of  the  armature),  there  was  no 
hunting  whether  the  machine  was  loaded  or  not  If,  however, 
the  brushes  were  shifted  backwards,  hunting  occurred.  With  a 
strong  ni.iin  field  the  oscillations  were  quickly  dampened;  when 
the  field  was  weakened  and  the  speed  increased,  the  oscillations 
faiercaied.  The  more  the  brushes  were  sliifted  backwards,  the 
lower  was  the  weed  at  which  banting  started.  Aa  incnaae  of 
the  armature  enrrent  had  die  sane  effect.  With  tnicitcllad  hitcr* 

poles  the=;c  phenomena  were  not  ob^rrvcd  Besides  Oscillations 
of  tlic  ^iniijture  currt'iit,  the  speed  :iii<l  thi:  shunt  current  also 
showed  r.-snll.Ttionj  Th<•^e  phenomena  are  explaiiii.-iJ  as  fol- 
lows: If  the  brushes  are  shifted  backwards  (Fig.  a),  a  main  pole 
aad  an  auxiliary  pole  of  opposite  polarity  act  00  the  armature 
condneiors  between  two  brushes.  The  e.ni.f  s  generated  in  the 
amatore  conductors,  tlierefore,  eonntertialancc  each  odwr  to  aoma 
extent.  The  effect  is  the  same  as  though  the  main  field  was 
weakened.  If  now  the  speed  of  the  motor  is  increased  by  weak- 
ening the  field  bj-  means  of  the  shunt  regulator,  then  the  ac- 
celeration of  the  armature  requires  a  greater  armature  current 
This  weakens  the  main  field  (by  the  action  of  the  intclpoles)  and 
titia  results  in  another  increase  of  speed,  acceleration  of  armature, 
mcrease  of  amatare  canot,  and  so  on.  If  the  main  field  li 
eoniparatively  atranft  tiKcancnt  and  speed  will  reach  a  tnsxiwtini 
within  a  few  seconds.  Sftice  there  is  no  farther  acceleration, 
the  current  an-J  the  action  of  Iho  interpole  decrease  and  the  main 
field  is  strengthened.  1  his  results  in  an  increase  of  the  counter 
Am.f.  beyond  the  supply  voltage.  The  machine  now  acts  as  gen- 
erator and  is  braked.  The  speed  decreases  further,  and  so  on. 
If  the  main  field  is  Snlfideatiy  weakened,  the  auxiliary  pple  may 
get  eqnaUy  strong  or  stnmgaf,  wher^  the  ooantcr  cjn.f.  dis- 
appears and  an  e.ni.£  Is  generated  hi  the  tame  dliecdon  aa  the 
supply  voltage  and  a  short-circuit  takes  place.  The  oscillations 
of  the  shunt  current  are  probably  caused  by  the  reaction  of  the 
oscillating  armature  (.iirTciit  The  amjiliuide  of  the  oscillations 
is  determined  mainly  by  the  following  (our  points:  First,  shifting 
of  the  brushes  badcwarda  from  their  central  position  under  the 
interpojca;  secom^  the  conparative  strengths  of  the  mam  field 
and  the  ikid  of  the  auxiliary  pole;  thiM,  tha 
■alfteduetion  of  the  arantni*  aad  dM  mler|MlM 
nent  of  inertia  of  the  armature  and  of  the  masses  connected 
with  it.— EUk.  Zeit..  M.iy  3!. 

Commutator. — LiviNcsitiNK. — The  coiichibion  of  his  illustrated 
article  on  the  merh.inir.'t!  drsign  of  cnmmut.itors  for  direct-cur- 

tent  generators.  The  author  gives  ntmierical  examples  illustrat- 


ing the  ose  of  his  formulas  for  the  stresses  in  conamitatora  aad 
deacriiiea  the  best  modem  4^pca  of  enastractinn.  He  pofnts  out 
fliat  the  sncccssfol  running  of  a  commutator  depends  on  the 
woricmanship  quite  as  much  as  on  the  design,  and  only  tiw 
experienced  workmen  should  be  allowed  to  tmiM  ttp  a 
tator. — Lond,  Eltc,  June  i. 

Lamps  aad  Lighting. 

Xcrnst  Lamps, — Harthan.— An  article  on  the  temperature  of 
the  glowing  filament  of  the  Nemst  lamp.  Eariy  determination* 
of  the  same  gaye  values  which  are  aow  faond  to  lie  much  too 
high.  These  d^erminatiom  were  baaed  on  A*  law  of  radiation 

from  a  "lilack  body."  To  diis  dass  of  radiators,  however,  the 

Nemst  glower  does  not  belong;  so  that  if  the  ij-I  i'-ver  emits  se- 
lective radiation  as  compared  with  the  raiii.Tt:t  n  from  a  black 
body,  if;  measured  "black-body  temperature"  might  be  much 
above  its  actual  temperature.  Careful  tests  by  the  author  with 
the  aid  of  theraiO-elemcotS  gave  results  varying  from  1,780°  to 
1,800*  absolute  tcBBperature  (1,507*  to  1,59*  C).  That  the 
Nemst  glower  is  for  from  being  a  blacfc  body,  is  stiikhigly  em- 
phasized, but  its  economic  superiority  over  that  of  a  black  body 
is  not  as  great  as  has  been  claimed  for  it. — Pkys.  Rev.,  June. 

Candle-Powtr  and  U'alt-C ontumplion.— hvcKS.—yoti  has  es- 
tablished the  rule  that  within  certain  limits  the  candle-power 
of  incandescent  lamps  is  proportional  to  the  third  power  of  the 
watts  consumed.  The  present  author  shows  that  this  result 
follows  from  (he  thetmodynamial  hwi  of  ladiatioo^  If  die 
filament  is  aasoncd  to  Iwfaava  as  a  "black  body."— SM:  ZriL, 
May  31. 


ZnMealfM  0/  BMriaff^MAniat.— An  article  hi  which  the 
author  refers  to  one  of  the  commonest  causes  of  trouble  in  two- 
part  bearings,  which  is  side  binding.  This  occurs  principally  in 
vertical  engines  and  in  other  machinery  where  the  principal  load 
on  the  bearing  is  that  due  to  the  dead  weight  of  the  rotating 
part.  The  bearing  boxes  are  too  often  bored  and  scraped  to  a 
good  fit  all  around  without  iwing  cased  oil  to  prevent  Ae  wedg- 
ing actioo  near  the  parting  of  the  hon^  iriuch  not  only  caused 
a  trementfons  preMure  on  the  hearings  at  these  pofaits,  but  pre* 
vents  the  oil  from  getting  in  between  the  shaft  and  the  bearings. 
.\  bearing  is  always  much  better  if  cased  off  so  that  it  will  be 
well  clear  of  the  shaft  for  at  Ica^^t  20  degrees  of  arc  on  each 
side  of  the  center  line,  and  even  30  degrees  is  not  excessive.  In 
the  matter  of  oil  grooves  also,  designers  frequently  seem  loth  to 
sacrifice  bcarmg  area.  area,  no  matter  how  greats  can  be 
snIHdent  nnteaa  properly  Itibricated.  The  smalUr  the  amount 
of  oil  fed  to  the  bearings  the  more  it  costs.  If  just  enough  oil 
is  fed  to  the  bearings  to  [:t;ir::it  of  motion  without  damage,  the 
oil  becomes  "worn  out"  hy  excessive  friction  If,  on  the  nrher 
hand,  an  excess  of  oil  is  supplied,  a  less  quantity  is  actually  uorn 
out,  while  the  excess  can  be  recovered  and  used  over  again.  The 
central  gravity  system  of  lubrication,  which  has  come  into  ex- 
tensive use  in  engine  installations  wiUiin  the  past  few  years,  has 
renahcd  in  a  nnriied  saving  in  eost  of  htbricatiaa  and  the  elimi* 
nation  of  bearing  troubles.  An  extension  of  the  principle  of 
cortinur-.us  circulation  of  0''l  obtains  in  the  flooded  System  of 
lubrication  which  has  conic  into  use  in  ;-onr^cction  with  Steam 
turbines.  'I  krrc  -ecms  to  be  a  wx'.t:  rr.i-  . if  prehension  aS  to  what 
is  a  safe  temperature.  An  investigation  by  the  author  of  the 
temperature  of  bearings  of  a  large  nmBlier  of  engines  of  variant 
malms  showed  that  many  hearing*  were  running  at  over  150 
degrees,  some  considerably  higher,  and  in  one  case  a  continuous 
temperature  of  180  degrees  was  found,  and  in  all  of  these  cases 
the  bearings  were  giving  no  trouble. — Etec.  lour.,  June. 

httrrpoU-  Motors  for  'y.dustria!  Plant.!. — Him.E. — The  possi- 
bility of  varying  the  speed  of  motors  with  auxiliary  poles  within 
tliride  limits  makes  them  specially  valuable  for  machine-tool  driv- 
ing in  industrial  plants.  The  author  believes  that  the  saving  in 
wiring  aad  power  houae  equipmem  made  possible  by  the  use  of 
Oe  Aigi««veltege  power  dlattibadm  wiO  of  itaeU  he  a  laift 
fidbr  in  feeding  to  the  general  adoption  of  the  system  tor  in- 
dustrial plants.  .\\  the  ■.:t;iif  time  the  simplicity  of  the  distribu- 
tion system  and  the  control  makes  the  handling  of  the  motors 
easy  for  inexperienced  men  and  insures  a  minimum  amount  of 
trouble  and  interruption  to  work. — EUc.  Jour.,  June. 
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Electricity  for  Canal  Operation. — The  German  Congress  has 
recently  granted  the  funds  for  the  building  of  the  tir^t  portion 
of  a  large  c.mal  network  in  c^tral  Gerttiany.  Tlie  total  cost  will 
be  more  than  $83,ooo,ooa  An  essential  point  in  the  bill  is  the 
untfofmity  of  the  methods  of  handling  on  all  canals  in  Western 
Germany.  'In  cooncction  with  ibis  project  the  apauBg  of  the 
Teltow  Canil  (connecting  tiie  riven  Sipne  end  HnVd  waaA 
of  Berlin)  is  of  special  interest,  where  eleCtrid^  !•  Med  fot 
nrious  ptirposes,  especially  for  hauling  the  boats  from  tte  budes 
of  the  canal,  for  au'iiliary  power  purposes,  for  cyerating  cranes, 
for  lighting,  etc.  Electrical  energy  will  also  he  furnished  'O 
private  coi:sumers,  and  it  is  expected  that  ihc  bank^  of  the  canal 
will  become  the  seat  oi  industries.  The  Government  has  the  right  ' 
to  condemn  the  property  on  both  sides  of  the  canal  to  a  distance 
of  I  km.  (0.6  mile)  from  the  center  of  the  canal.  An  article 
by  Block,  describing  in  detail  the  eqinpment  of  the  Teltow  Canal 
and  profusely  iUnstrated  hy  diagnmj,  begiitt  in  tiw  nine  imut. 
—BUk  Ztit.,  Uay  31. 

London. — An  illustrated  description  of  the  now  electric  trains 
recently  put  into  service  on  the  Metropu  ii.m  Railway  They  are 
composed  of  six  coaches  of  whiiJi  llie  [no  end  cars  arc  motor 
cars.  The  four  centre  cars  do  not  carry  motors;  the  two  nf  these 
which  are  next  to  the  motor  cars  are  ordinary  trailers,  but  those 
in  the  center  are  fitted  with  driving  gear,  ao  that  during  the 
honrs  ol  light  trafllic  the  six-car  train  can  be  divided  into  two 
putt,  and  each  three-car  train  thus  formed  can  be  driven  traia 
either  cod.  There  are  eigjit  aoo-hp  iiioton  per  train,  all  eoo* 
trolled  by  the  multiplc-tniit  iyMem.  The  ddrd  rail  h  used — 
Land.  Elec,  June  1. 

Electric  Locomotivct. — An  illustrated  ilevciiption  of  the  new 
etcctric  locomotives  on  the  Metropolitan  Railway  in  London. 
The  weight  of  each  locomotive  is  50  tons,  distributed  equally 
over  the  fonr  axles,  and  the  roaximiim  draw-bar  pull  which  they 
can  exert  ia  aoydoo  lb.  Each  of  the  two  tmdci  ii  provided  with 
a  300-hp  n]iotor,/-^LoMd.  Ekt.,  Jmt  v 

Ltmg-Diilttiiew  MagneHe  BWtcit  from  a  TroUty  lMU.~-BhJm. 
— .-\n  abstract  of  a  Phys.  Soc'y  paper.  A  close  inspection  of 
the  magnetograms  obtained  during  the  past  year  at  the  United 
State?  Coast  and  Geodetic  Survey  Magnetic  Observatory,  sit- 
uated at  Cheltenlia'n?,  Maryland,  employing  the  sensitive  Echen- 
hazcn-Edler  variometers,  li;is  disclosed  the  fact  that  magnetic 
effects  arc  being  phntr-.graphically  registered  daily  which  are  to 
be  ascribed  to  an  electric  car  line  12  to  14  miles  distant.  This 
Kne,  praceeding  from  Waihtnglon  lo  Hoiut  Veraoo,  Va..  is  a 
"single  trollqi"  line  wfili  dcfcdiw  bonding  of  die  rails.  The 
magnetic  element  princ^lly  affected,  viz.,  the  vertical  intensity, 
exhibits  during  the  period  of  (he  day  (5  a.  m.  to  about  one  and 
one-half  hours  after  nii<'night),  when  the  cars  arc  running,  a 
number  of  short,  more  or  less  periodic  waves  of  fliirftistioTis 
super iinpnsed  Dpor.  tlie  normal  ciirve     'Ihe  averiigc  deflection  to 

be  ascribed  to  the  electric  car  effect  is  about  1/75,000  to  t/iy^acjo 
part  of  the  vertical  intensity.  Up  to  this  time  it  had  been 
generally  supposed  that  no  electric  car  effects  could  be  detected 
beyond  Ihre  miles.— ^Ayr.  Rtv.,  Jwk. 

Inatallatlonj,  Systama  and  AppllancM. 

Regulation  in  Vapor  Converters. — Thomas.— Regulation  of  a 
converter  Is  the  drop  in  vallate  prod  need  hi  the  delivered  direct 
cmreat  if  aa  hiereaae  fai  cumnt  from  leiD  to  fuU  load,  as- 
snming  the  voUage  of  the  «ltccna^ng<«rcnt  snppbr  etroiit  to 
bo  cooilasit  With  Oaqper-Hewilt  eomreiler  we  cannot  tell 
what  its  drop  will  b«  wlthotit  Imowing  Hht  character  of  load  for 
which  the  outfit  ha?  been  de^iKnet!,  for  in.stance,  whether  for 
charging  batteries  or  for  ntnn-n.i^  ronstan:  speed  nio'.ors.  The 
aci.;al  drop  consists  of  two  part*,  first  the  dro])  in  the  b'.ilb,  and 
second,  the  drop  in  the  auxiliary  apparatus.  The  drop  in  the 
bulb,  whirl)  is  dmt  to  an  increase  of  current,  is  nearly  aetOk 
being  sKghtiy  negative;  L  e,  at  a  saull  current  there  is  a  eer- 
t^  voltage  loM  in  the  hnlh,  whtla  at  »  higher  current  a  little 
leas  voltage  it  loot  The  effect  of  tfir  bulb  is,  tfwfefore  just  the 
reverse  of  that  of  resistance.  Tf  the  converter  is  to  be  tised  for 
operating  motf.r  -  the  irridiK'  r:ient  .f  Fig.  3  is  employed,  where 
there  5s  only  tlir  rhrnit  .jnii  inductne  drop  in  the  aiitotranvformer 
and  m  tlie  ',n'tn;nin(j  coils.  Since  the  sustaining  cnil  is  tr.nis 
versed  by  direct  current,  this  is  principally  ohmic  loss,  which 
may  be  made  inslgmlieant  in  amount.  On  the  other  hand,  vrith 


the  dicuits  shown  in  Vig.  4,  which  is  intended  for  battery  cfaiig- 
ing.  a  poor  rcgtilatkm  or  a  certain  amount  oi  "baehinif*  is  ah- 

tained  by  the  nrtrodnction  of  an  hnpedanoe  coil  The  regulatien 

of  tlic  vapor  converter  has  this  uniqtie  diaracleristic.  \V!iile  in 
itseli  it  doci  not  cause  a  loss  in  voltage  (but  on  the  other  'und, 
a  slightly  rising  voltagcj  due  to  an  increase  in  current,  .ct  it 
enables  auxiliary  appliances  to  be  ui«d  either  in  (he  altematins- 
enrrent  dreuit  or  in  the  direct-current  circuit  for  obtaining  anjr 
desired  characteriatica  of  voltage  regulation  over  a  considerable 
range;  It  tberefiira  peimils  the  flexible  qualities  of  alternating- 
current  devices,  such  as  inipedaiMe  eoita.  '^ub"  transfomen,  and 
the  like,  to  be  effectively  ntiliied  for  the  regulation  of  direct- 
current  circuits.  In  this  way  the  auxiliary  apparatus  used  m 
coiiiii  ction  with  the  converter  may  be  designed  to  give  a  very, 
stnaM  drop  for  constant  potinija!  or  an  enormously  large  diop 
for  other  service,  as  may  be  desired. — EUc.  Jour.,  June- 

Wirsa.  WIrtag  m4  Coodnlta. 

Electromolk  e  Force  /Mtfkrcd  ta  Transmisiion  CireuUs.—C  F. 
Scott.— A;i  article  on  the  calcnlation  of  the  defctromotive  forec^ 
induced  is  transmissioa  drcnitt.  With  the  nse  of  otdnwry  mathe* 


riCS.  3  AND  + — KtCUI.ATION  OF  VAPCW  CONViarTEKS. 


matics  only  the  author  describes  methods  and  gives  coottaoU 
for  determining  the  electromotive  force  of  mutual  induction  ad 
of  sdf-induction  in  parallel  circuits. — EUc.  Jour..  Jinte> 

Electroptaysica  and  Magnetiam. 

Number  of  Corpuscles  in  an  Atom. — J.  J.  Thomson. — ^A  paper 
in  which  the  author  uses  three  very  different  methods  for  de- 
termining the  number  of  corpuscles  in  an  atom  of  an  elementatj 
substance,  all  of  which  lead  to  the  condudon  that  this  munber 
is  of  the  same  order  as  the  atomic  weight  of  the  subatanee.  Tw 
of  these  methods  show  in  addition  that  the  ratio  of  the  number 
of  corpnsdes  in  the  atom  to  the  atomic  weight  of  the  element  il  ' 
the  same  for  all  elements.  The  cvidr:-,ce  is  rather  indirect  and 
the  data  are  not  \cty  numerous,  so  tiiat  further  investigation  is 
recesiary  before  we  can  reach  an  exact  conclusion.  The  evi- 
dence, at  present  available,  seem,  however,  ^ufl^c'ent  to  establish 
the  conclusion  that  the  number  of  corpusclev  i'.  not  gready  dif* 
ferent  from  the  atomic  weight^PM.  Mag,,  June. 

Demomtmion  »f  Altertuting^untiu  PJkMMMNa.— Snevs.— 
An  illustrated  description  of  an  apparatus  for  demonstrating  van-  ' 
01U  aJtemating-cnrrcnt  phenomena  and  especially  propertiei  ci  , 
(ransformers  — £/^i^.  Zfii.,  May  10. 

EiactTOCtaonlauy  aad  Bnttoilaa. 

Duimfetlioit  by  tfy^ocMoHirrr^Some  notes  on  the  new  diiip- 
fecting  {dant  .of  the  Metropolitan  Borough  of  Popter.  The  cIk- 
trolyte  i»  a  mixture  of  saturated  solutions  of  magnesium  chtof^ 

and  s-'dimu  cl:loride.  Hypochlorite  solutions  f  ont;iir:iiig  4  grjms 
of  avaslablt;  chlorine  per  litre  are  produced.  For  twe  as  diso- 
fcctant,  the  sohitinn  is  iiluted.  It  iS  nSed  fOT  watCdlV  A* 
streets.— Loud.  Elec,  June  i, 

Unlta,  MeaasuMMflts  and  InatmBonta. 

C'<iiJ---<!.u-r.<.  as  Standards  0;  Ca^^acstx. — Rosa  and  Gto^'n 
—An  abstract  of  a  Phys.  Soc'y  paper,  pointing  out  that  the  ok 
mica  ooodcnsers  as  standards  of  capacity  is  justUied  by  tte  bm" 
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careful  exaHiinatioti  i,i  their  behavior.  ihe  capacity  is  not, 
hcwtvcr  iicrfcctly  onsjjiu,  and  in  order  to  know  the  capacity 
at  any  given  time  it  n  tieccssary  to  know  certain  duuractcnnic 
comtaot^  namely,  lUc  temperature  eocAeicD^  Ae  iaBncoce  of 
Av^aaKf  and  the  influenoe  of  the  potential  used.  The  power 
factor  of  the  coodeiuer  ts  an  indicator  of  its  quality.  The  best 

condensers  have  extremely  small,  but  mea-tiralilc  p  uMr  factors. 

The  power  factor  depends  both  on  leakage  and  atMorption.  The 

latter  mint  be  tniaU  when  tbe  power  factor  i(  sauiXL-^Phyt.  Rto.; 

June. 

Standard  Cell— IIvijtt— A  paper  on  mercurous  sulphate  and 
the  standard  cell.  The  author  concludes  from  hia  investigation 
Hut  mcrcuraot  sulphate  is  the  nuMt  retiable  prcpnritian  and  gives 
tIetaiM  fautructioii  on  its  preparatioo  and  on  the  proration 
of  die  paait.—Fhys.  Rn.,  June, 

Troubles  ttt'lh  /ru/rMmfMfj.— McT];^HE.~.-\n  account  of  trou- 
bles experienced  with  instruments  in  central  station  practice. 
Proper  care  must  be  given  to  the  connections  of  meters;  with 
shunted  iustruincnts  the  shunts  belonging  to  different  instru- 
ments  should  not  be  intciduaged;  in  itntnunents  in  wliicli  grav- 
ity plays  an  important  pan,  daycare  must  be  taken  in  mounting 
the  meters  etc.— ffev.  Jtw,,  June. 

TpMcniiqr*  TatofUHogr  aat  SIgnls. 

DirtcUi  Wirelut  TeUgro^hy.—TUe  conclusion  of  the  article 
Y>y  Bmun,  giving  a  description  of  his  experiments;  also  a  com- 
niuTiit:«tion  by  Brown  on  tiaiiiar  work  done  by  hinaeli— /.ontf. 

£it-<..,  June  I. 

Electric  Blastiitg  /(^#orohw.— Maurice.— A  continuation  of  his 
tllttttraled  serial  on  electric  blasting  apparatus,  with  special 
reference  to  its  use  in  coal  mines.  In  the  present  installment  the 
author  dcal.<  with  dynamo  exploders. — l.onj.  t,l,\  .  June  i. 

EUclricity  for  Domestic  Sfn-ice..  K.soALri.s  — A^i  illii^trritcd 
article  on  applications  of  electricity  for  heating,  cooking,  driving 
•ewing  machines,  etc. — Cassicr's  Mag.,  June. 

fuet  in  Bi«sl  Furnace.— VIkhakm.— la  a  eontinuation  of  his 
mctailuriical  calculations  the  author  diteuaui  the  ntitiiation  of 
ftiei  ia  tiie  Uast  furnace  with  numeroas  ntunencal  exanipica,— > 
BUctrothm.  and  Met.  I»d.,  June. 


BOOK  RBVIBW8. 

The  Manackment  of  .Vccumuhtobs.    Ninth  Edition.    By  Sir 
Davjfl  Salomons.   \cw  York:  D.  Van  Nostrand  Company. 
174  pagcsi  36  illustrations.   Price,  |3.so  net 
This  boott  5s  an  amplifiei!  edition  of  Vol.  I,  of  Sir  David  Salo- 
man's  oI(!er  work  cntit^j  I    Fld-r'i  Light  Inst.illations  and  Man- 
agement ot  AccumuJ.uoib."    Tlie  author  states  that  it  is  merely 
a  simple  book  for  the  guidance  of  those  who  have  the  care 
of  storage  battery  instailations.   Me  mentions  certain  of  bis  own 
experiences  with  odls  of  various  kind<.   Some  of  his  deductions 
from  observed  phenomena  are  hardly  in  accordance  with  the 
accepted  ideas  of  the  present  time.  The  ttsual  descriptions  of 
types  of  plates   with  their  accompanying  illustrations,  appear. 
The  book  itself  is  well  gotten  up:  the  paper,  cuts  and  type  are 
all  to  be  eobunended. 

ReiNFOaceo  ConcsErt.  .\  Ilamlbook  for  .Architects,  Engineers 
and  Contractors.  By  F.  D.  Warren.  Mew  York:  D.  Van 
Nostrand  Company.  271  pages,  illustrated.  Price;  fasa 

Tn  his  rjrcf.ne  the  author  st.ites  that  the  object  in  preparing 
thi-:  V  l-.niic  was  to  produce  a  reference  handbook  particularly 
ari.iptfil  to  the  wants  of  architects,  engineers  and  contractors; 
and  that  the  general  form  of  design  is  treated  rather  than  one 
particular  or  patented  system,  but  the  information  may  be  ap- 
plied to  any  mch  qpstems.  The  book  is  divided  into  four  parts, 
as  follows:  In  Part  I  a  general  but  concise  r<sum£  is  given  of 
the  subject  from  a  practical  standpoint,  bringing  out  some  of  the 
difficulties  met  wiih  in  practice  and  suKRfstinsr  remedies.  Under 
Part  2  is  conipili-il  a  sitic:  of  fjsts  j ustifyiiip;  tlu'  \\^<i  of  various 
constants  and  coefticients  us.cd  in  the  preparation  of  Ihe  tables 
in  Part  3,  which  consists  entirely  of  tables  with  descriptions 
thereof  and  instructions  for  their  use.  The  ffaial  part  treats  of 


the  design  of  trussed  roots  irom  a  practical  standpoint,  The 
author  expresses  the  hope  that  the  volume  may  tend  to  d  '  :iuay 
with  the  use  of  some  of  the  empirical  formulas  and  rule-of-thumb 
methods  of  designing  reinforced  concrete  structures,  and  assist 
in  the  adoption  of  a  standard  and  universal  system  based  upon 
correct  fundamental  principles. 


Physical  C.HK.Mi;,Tkv  fir  Kii.  ikit.M.  IlNtiiNEHts.  By  J.  Liv- 
ingston R  .\;uij4.ii,  \f.v  v.nk  Ji-thn  Wilqr  ft  Sons,  ajo 
pages,  illustrated.    Price,  cloth,  $i.5a 

Hie  author  has  prepared  in  this  volume  a  text-book  on  tfie  eia- 
mentaiy  theor)-  of  electrochemistry  for  the  study  of  physicists 

and  electrical  engineers.  An  advantage  in  the  development  of 
the  treatise  is  that  it  is  not  tied  up  with  any  particular  thr.iiry  or 
hypothesis.  It  refers  the  reader  to  the  experimentally  t-bscrx-ed 
facts  in  almost  every  case. 

The  volume  is  divided  into  eight  chapters,  the  first  of  which 
deals  with  fundamental  prinejplts,  t»  second  with  the  properties' 
of  gases,  the  third  with  heat  energy  and  its  transformation,  and 
the  fourth  with  solutions.  Chapters  V,  VT  and  VTI  relate  to 
chemical  me>:^a■lu^,  .  i| ,iililiruir;i  in  flecirolytes  and  cltclrnrhem- 
istry,  rcspec'i'. ( ly  1 'h  In^;  rhjpifr  ront.iins  gener.il  prohlcms 
for  thu  •-■..nil  t  t.  I  htjrc  •:-  roni!  for  a  nii:«sing  index  of  M-.bjccts. 
The  author  is  a  physical  chemist  and  writes  from  the  standpomt 
of  that  branch  of  science.  He  brings  with  him  the  tools  of  his 
guild  It  is  a  pi^  to  see  the  symbol  v  used  for  electromotive 
force  in  a  book  designed  for  electrical  engineers;  but  of  such' 
is  the  symboli-sm  of  electrochemistry  and  the  marked  derivation 
from  engineering  practice  ought  to  be  eradicated  by  mutual  agree- 
metu  in  1  .  nr  future.  The  book  1^  c';;  r.  ptcrite  and  up-to- 
date.  It  will  be  welcomed  1>y  electrical  engineers  studying  the 
dwofy  of  etcctrocfaemistry. 

BOOKS  ■BCnVCD. 

DiK  .Akku.mulatxjre.n.  Vol,  VI.  By  Dr.  L.  Lucas.  Hannover: 
Dr.  M.ix  J.iiif.'ki.   ijo  pages.  89  illustrations.   Price,  4.40  marks. 

Notes  o\-  Klectrociiemistry.  By  F.  C.  Wicchmann.  New 
York:  McCi raw  Publishing  Company.   145  pnges.  Price,  $3.00 net. 

Dtg  Elektrolyse  Gsschmolzenek  SAiiE.  Dritter  Teil :  Elek- 
tromotorische  Kraftc.  By  Ricli.ini  T.-ircn/  H.illc  ;  WtlhefaB 
Knapp.   322  pages,  75  illustrations.    Price,  10  ma.-ks. 

Pbaciicai,  Talks  on  Electricity.  Part  I.  Principles  and  Con- 
struction of  Dynamos  and  Switchboards.  By  W  illiam  Baxter,  Jr. 
Chicago:  The  Engineer  Publishing  Company.  562  pages,  235' 
illustrations.    Price,  $2.50. 


£lectric  Illumination  on  Chesapeake  6c  Ohio 
Trains. 


On  the  Chesapeake  &  Ohio  railway  pr.ictic.il ly  the  entire  pas- 
senger equipment,  including  baggage  and  mail  c:ir.<^.  is  lighted  by 
electricity.  This  railroad  has  been  cariying  electric  lighted  cats 
for  the  past  14  years  and  at  the  present  time'  they  have  some 

j6o  cars  equipped  with  incandescent  lamps.  During  this  time 
the  Silvcy  Storage  Battery  System  has  been  used  in  furnish- 
ing the  current  to  thu  Nariant-  ;-;.r,  in  use  on  the  railroad. 

Fach  car  is  an  independent  tinit  carrying  a  complete  storage 
battery  equipment  which  furnishes  current  at  24  volts.  This 
low  voltage  permits  the  use  of  lamps  having  short  heavy  fila-' 
ments,  and  the  drop  in  potential  in  M  stoiage  cells  when  con- 
nected in  series  is  so  slight  as  to  be  negligible  in  this  particular 
diss  of  work.  The  use  of  such  a  low  voltage  also  very  greatly 
reduces  the  liability  of  slu>rt  circuits  throughout  the  system, 
and  in  actual  practice  it  is  not  'le^'f^^ary  to  use  copper  wire  lar- 
ger than  No.  4  as  m.iin  ni>trilaitors.  Since  the  length  of  a 
coach  is  not  very  great,  the  cost  of  additional  copper  wire  is 

All  tlM  batteries  are  renwved  I101B  the  cars  for  recharghift 
and  along  the  C.  ft  O.  railroad  three  charging  stations  have 

been  established  at  Covington  and  Louisville,  Ky„  and  Riflimoml, 
Va.  A  sufTwient  nninbor  of  extra  sets  of  batteries  arc  always 
kept  on  hand  at  each  of  the  above  stations  that  freshly  charged 
sets  can  be  supplied  to  the  various  trains  whenever  the  batter- 
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ICS  may  be  required.  When  the  train  pulls  in.  a  special  truck 
is  run  up  alonn  side  of  the  coaches  to  the  carboxes,  which  are 
usually  suspended  beneath  the  center  of  each  car.  Car  box  rollers 
are  so  placed  (hat  uhcn  the  trays  containing  the  storage  batteries 
are  diicoiinected,  ilu-y  can  easily  be  drawn  out  onto  the  truck, 
which  is  also  provided  with  rollers  across  its  surface.    The  vari- 


H<..  I. — \lf.W  ItF  INTF.milk  (IF  A  [IINING  C.M<- 

otK  coaches  of  a  train  are  filled  with  fresh  batteries  in  an  almost 
incredibly  short  length  uf  lime.  This  system  is  the  essence  of 
simplicity,  as  on  th:  trains  there  are  no  dynaqios,  regulating 
devices  or  other  moving  parts  to  be  contended  with  while  the 
train  i<i  in  service.  All  the  trays  are  numbered  and  a  careful 
record  is  kept  so  that  no  mistakes  will  be  made  as  to  just  when 
the  battery  will  need  to  be  removed  for  recharging. 

Storage  batteries  having  a  capacity  of  350  ampere-hours  at 
8-liour  discharge  rates  are  used,  and  the  12  cells  are  placed  in 
two  trays  containing  six  cells  each.  The  Iwrd-rubber  jars  measure 
about  6'/i  in.  wide  by  izf/^  in.  long  and  11^  in.  high.  The  ele- 
ments are  so  placed  in  the  jars,  trays  and  car  boxes  as  to  have 
the  l^in.  dimension  of  the  plate  in  the  same  line  as  the  direc- 
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tion  of  motion  of  the  train;  thus  there  is  no  tendency  for  the 
plates  to  i>rf>s  against  one  another,  or  for  the  jars  to  do  likewise 
when  the  train  receives  a  severe  shaking  due  to  coupling  on 
additional  coaches,  etc. 

In  many  of  the  dining  cars  and  Pullmans  as  many  as  80 
lamp^  are  now  placed  in  a  single  car,  and  this  renuired  increased 
battery  ca|>acity.  To  meet  this  requirement  additional  sets  of 
cells  have  been  placed  in  parallels  across  the  line  so  that  in 
certain  cases  as  many  as  three  sets  are  pLicrd  beneath  a  single 


car.  This  gives  a  total  capacity  of  1.050  ampere-hours  at  24  volts. 
Cars  equipped  in  this  manner  are  expected  to  make  a  run  of 
2,000  miles  on  one  charge  of  the  batteries.  Most  of  the  express 
and  baggage  cars  carry  about  10  16-cp,  high-efRcieney,  sJ/S-watt 
lamps,  and  one  single  set  of  cells  will  supply  enough  energy  to 
run  them  for  at  hours  on  one  charge. 

Fig.  I  is  an  interior  view  of  a  dining  car,  which  shows  the  loca- 
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tion  of  the  lamps.  Fig.  2  shows  the  arrangement  of  the  car  boxes 
as  placed  beneath  a  parlor  car.  One  of  the  boxes  is  open  and 
the  front  roller  is  plainly  visible  beneath  the  tray.  I'ig.  3  shows 
the  battery  truck  ready  to  be  unloaded,  and  Fig.  4  is  an  interior 
view  of  one  of  the  battery  charging  stations.  Each  section  of 
the  charging  table  is  provided  with  a  rheost,it  so  that  the  cur- 
rent flawing  to  each  particular  set  of  cells  can  be  carefully  reg- 
ulated. An  ammeter  is  mounted  on  a  small  portable  truck,  and 
the  connection*  arc  such  that  the  ammeter  can  be  easily  in- 
serted in  any  particular  circuit  so  that  the  attendant  can  rapidly 
pass  down  the  length  of  the  room  and  ascertain  the  amount  of 
current  flowing  into  each  set  of  cells.  Fig.  5  is  a  sectional  view 
of  a  Silvey  storage  battery  having  armored  type  plates.  This  bat- 
tery is  particularly  adapted  to  railway  train  lighting  wr,rk  since 


ric.  4.— view  OF  interior  of  ilvtterv-charcisg  station. 

the  plates  are  designed  to  stand  all  kinds  of  rough  usage  without 
loss  of  active  material,  and  consequent  loss  in  capacity. 

The  grid  is  made  in  two  parts,  into  each  of  which  is  forced 
thin  perforated  sheet  lead  so  that  each  half  of  the  grid  contains 
a  large  number  of  small  perforated  pockets.  These  pockets  are 
then  filled  with  active  material,  and  the  two  halves  of  the  plate 
closed  and  held  securely  together  by  means  of  a  large  number 
of  lead  rivets.  The  electrolyte  can  circulate  very  freely  through 
the  |>crforations,  but  at  the  same  time  the  active  material  is  held 
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securely  in  place  so  lhat  there  is  almost  no  shedding  from  plates 
of  this  type.  The  plates  arc  very  rigid  since  the  grid  work  is 
built  up  from  lead  containing  a  considerable  per  cent  of  antimony. 
This,  combined  w  ith  the  efficient  separators  used,  effectually  pre- 
vents buckling  of  plates  and  moreover  there  is  no  tendency  to 
buckle  under  the  highest  discharge  rates  since  alt  parts  of  the 
plates  arc  carefully  balanced.  These  cells  are  designed  to  with- 
stand very  high  discharge  rates,  and  a  long  and  elaborate  series 
of  tests  was  carried  out  which  proved  conclusively  thjj  the 
cells  suffered  no  material  loss  of  capacity  when  they  were  sub- 
jected to  rapid  discharges  at  excessively  high  rates.  This  ability 
to  stand  up  well  is  in  great  measure  due  to  the  fact  that  the 
active  material  is  in  immediate  contact  with  the  grid  since  the  in- 
dividual plates  can  be  repaired  and  new  active  material  can  be 
inserted  by  driving  out  the  lead  rivets  and  separating  the  two 
halves  of  the  plates. 

In  place  of  the  small  hard  rubber  cover  or  elaborate  covering 
case  surrounding  the  individual  cell  which  is  used  to  prevent 
slopping  of  the  electrolyte,  a  small  splasher  is  placed  on  top  of 
the  plates,  which  resembles  in  appearance  the  criss-cross  work 
placed  in  egg  crates.  These  small  pockets  effectually  prevent  the 
formation  of  waves  across  the  surface  of  the  electrolyte.  Since 
there  is  no  covering  other  than  the  splasher  it  is  possible  to  in- 
spect the  individual  cells  when  they  are  removed  from  the  train. 
The  specific  gravity  of  the  electrolyte  can  be  easily  obtained  and 
fresh  electrolyte  added  to  make  up  for  evaporation  without  undue 
loss  of  time  in  removing  troublesome  coverings.  In  Fig.  5  this 
splasher  has  been  removed  in  order  to  more  clearly  illustrate 
the  construction  of  the  elements. 

The  question  naturally  ari'ses  as  to  whether  or  not  it  is  a  profit- 
able investment  to  maintain  an  elaborate  equipment  similar  to 
the  above  in  order  to  furnish  current  for  lighting  the  cars  by 
electricity.  The  Chesapeake  &  Ohio  Company  has  kept  very 
complete  and  accurate  reports  as  to  the  cost  of  operating  and 
maintaining  its  storage  battery  equipment  throughout  the  14 
years.  A  summation  of  all  these  reports  proves  conclusively 
that  it  has  been  lighting  its  trains  by  electricity  at  just  one-third 
the  cost  of  Pintsch  gas  or  oil  lamps.   l~his  statement  is  further 
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verified  by  a  report  of  a  committee  appointed  by  one  of  the 
prominent  railway  associations  to  investigate  the  cost  of  the  vari- 
ous systems  of  lighting  railway  cars  in  the  United  States.  It  is 
equally  true,  however,  that  this  statement  would  not  hold  good 
were  it  not  for  the  fact  that  practically  the  entire  passenger 
equipment  of  the  railroad  is  lighted  by  means  of  current  furnished 
by  storage  batteries,  so  that  on  railroads  using  this  systetn,  but 
having  a  lc»>er  number  of  cars  in  service  which  are  equipped 
with  electric  lamp>,  the  relative  saving  over  Pintsch  gas  or  oil 
is  not  quite  so  great. 


A  Convertible  Telephone  System. 


The  International  Telephone  Manufacturing  Company,  of  Chi- 
cago, recently  installed  for  the  Macon  County  Telcplionc  Com- 
pany, of  Decatur,  III.,  a  "growing-exchange"  lamp  signal  magneto 
multiple  switchboard,  views  of  which  are  shown  herewith.  This 
system,  which  is  convertible  into  a  central  energy  system  at  any 
time,  has  been  designed  especially  for  the  use  of  exchanges  where 
companies  arc  required  to  le-equip  their  central  office  to  provide 
for  the  constantly  increasing  demands,  and  where  they  arc  not 
in  position  to  rebuild  for  complete  central  energy  at  one  time. 
The  system  is  so  constructed  that  it  may  be  used  in  connectioi> 
with  common  return  or  grounded  line  construction,  and  with  the 
old-style  individual  generator  call  local  battery  instruments,  and 
at  any  time  changed  to  a  full  central  energy  equipment  without 
discarding  any  of  the  central  oflScc  equipment  of  their  make  in- 
sulled. 

The  operating  room  is  equipped  with  a  main  switchboard,  chief 
operator's  desk  and  a  tollboard.  The  switchboard  consists  of 
four  siections  of  three  operators'  positions  each.  The  exchange 
line  equipments  are  distributed  with  120  and  130,  respectively, 
in  each  alternate  position,  and  with  50  self-restoring  drop  signals 
for  farmer  line  work  in  the  first  annex  position. 

The  board  is  built  with  a  multiple  jack  capacity  for  4,800  lines. 
The  frame  is  constructed  in  sections,  arranged  for  three  oper- 
ators' positions  each.  Each  section  is  subdivided  with  eight  pancU 
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for  the  multiple-jack  space, -and  with  nine  panels  for  the  line 
equipment  space,  arranged  three  panels  to  each  position. 

Tile  plugboard  is  drilled  for  two  supervisory  clearing-out  sig- 
nals for  each  pair  of  cords.  In  the  present  equipment  for  mag- 
neto call  service,  only  one  clearing-out  signal  is  installed,  but 
all  provision  is  made  so  that  when  the  system  is  changed  to  cen- 
tral energy,  the  necessary  apparatus  may  be  installed  for  double 
supervision.  On  the  key  shelves  are  mounted  the  venical  type 
combination  listening  and  two-party  selective  ringing  keys. 

Fig.  I  shows  the  face  of  the  first  section.  The  first  position 
contains  the  necessary  multiple  jacks  for  serving  as  an  annex 
to  the  second  position  containing  the  first  exchange  lines.  The 
annex  position  is  also  equipped  with  50  high-wound  bridging 
non-inductive  tubular  self-restoring  drop  and  corresponding  an- 
swering jacks  for  magneto  call  rural  party  lines. 

The  plugs  are  of  such  size  as  to  enable  inserting  two  or  more 
in  adjoining  multiple  jacks  which  are  built  on  *<-in.  centers. 
The  plug  is  provided  with  a  loose  sleeve  to  prevent  kinking  the 
connecting  cord  when  the  operator  turns  the  plug,  as  is  customary 
while  making  a  connection,  With  this  system  the  regular  two- 
conductor  connecting  plugn  and  cords  are  used.  The  drop  re- 
storing device  is  mounted  in  the  path  of  the  plug  and  supported 
on  a  German  silver  compensating  spring,  which  insures  a  positive 
restoring  of  the  drop  at  all  times,  even  after  the  parts  have  be- 
come worn  from  long-continued  usage. 

The  equipment  and  wiring  is  so  designed  and  arranged  that 
the  line  signals  respond  to  a  very  slight  turn  of  the  subscriber's 
telephone  generator  in  the  old  instruments  now  in  use,  and  so  that 
when  the  instruments  are  replaced  with  central  energy  telephones 
Ihc  same  equipment  throughout  can  be  used  by  simply  changing 
the  connection  on  the  relays  already  provided,  and  operate  as  a 
regular  central  energy  equipment. 
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The  German  silver  contact  springs  of  the  line  relays  arc  more 
than  two  and  one-half  inches  in  length  from  the  contact  to  the 
lupport,  giving  ample  space  for  a  wide  and  reliable  break  in  the 
contacts.  Each  position  of  the  board  is  provided  with  an  oper- 
ator's set,  including  a  line  pilot,  clearing-out  pilot  and  the  neces- 
sary order  wire  circuit  to  the  tollboard. 

Multiple  jacks,  in  multiple  with  the  answering  jacks,  arc 
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mounted  in  each  six  panels  of  the  eight  panel  sections,  enabling 
each  operator  to  make  connection  with  any  subscriber's  line  with- 
out reaching  beyond  the  three-quarter  section  in  which  the  call 
is  received,  making  the  reach  only  two-thirds  of  the  adjoining 
positions.  The  line  lamp  jacks  are  built  in  conjunction  with 
the  associate  answering  jack.  The  lamps  are  supported  in  a 
spring  collet  brass  socket,  provided  with  an  opalescent  disc.  The 
socket  with  lamp  may  be  easily  removed  from  the  front  of  the 
board.   The  lamp  jack  springs  are  so  constructed  that  the  lamp 
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can  he  inserted  only  so  the  terminals  will  make  pru(icr  contact 
with  the  jack  springs. 

The  cicaring-out  lamp  and  also  the  pilot  lamps  are  so  con- 
structed that  tlu-y  may  readily  he  removed  from  the  front  of  the 
board,  facilitating  the  testing  or  changing  of  lamps  in  case  of  de- 
fective signals. 

Tlie  chief  operator's  desk  is  of  the  cordle<.»  tyj>e.  to  allow  all 
available  space  on  the  desk  for  clerical  work.  In  the  top  cabinet 
is  moimted  a  lamp,  coiniccted  with  the  line  pilot  circuit,  and  one 
with  the  cli-aruig-'im  pili)t  circuit  <>(  each  ojM-ralor's  position  on 
the  main  board.    The  c.ibinrt  aUn  contains  a  sx^'al  lislrning-in 


key  for  each  operator's  set.  To  signal  an  operator,  the  proper 
key  lever  is  raised.  When  the  key  lever  is  placed  in  a  downward 
position,  the  chief  operator's  set  is  connected  with  the  main  board 
Operator's  set.  The  circuit  is  so  arranged  tliat  the  main  board 
operators  cannot  notice  when  the  chief  operator  listens  in. 

Fig.  2  shows  the  rear  view  of  the  switchboard.  The 
arrangement  of  the  working  parts  of  the  switchboard  apparatus 
is  such  that  any  detailed  part  may  be  readily  inspected  and  tested. 
The  frame  is  provided  with  a  special  iron  run  for  the  cables 
Immediately  below  the  cable  run  are  mounted  the  clearing-out 
signal  rela}'S  with  ample  space  for  the  supervisory  relays  when  the 
system  is  changed  to  central  energy.  The  cord  terminal  strip* 
are  provided  with  cord  clips  and  .^o  mounted  that  the  cords  may 
be  tested  readily  or  conveniently  replaced.  The  back  of  (he  frame 
is  provided  with  paneled  sliding  doors,  to  properly  close  the  board 

For  maintaining  the  lamp  signals  and  operating  the  relays, 
operators'  transmitters,  etc.,  the  system  is  pro\'ided  with  a  storage 
battery  plant  and  regular  power  equipment.  The  diarging  ma- 
chine is  of  sufficient  size  to  operate  the  exchange  when  completed 
to  its  ultimate  capacity,  and  is  built  to  operate  from  a  iio-volt 
direct-current  lighting  circuit.  The  motor  and  dynamo  of  the 
charging  set  are  connected  by  a  flexible  insulated  shaft,  giving 
them  the  appearance  of  a  tandem  machine.  The  dynamo  end 
is  of  a  neccssar)-  capacity  to  provide  sufficient  current  at  a  suit- 
able potential  to  meet  the  maximum  demands  of  the  storage  bat- 
teries when  completed  to  supply  the  ultimate  capacity  of  the 
switchboard  when  operated  as  a  central  energy  system.  The 
charging  m.ichine  runs  very  quietly  and  without  undue  heating. 
The  power  plant  is  also  provided  with  a  Roth  dynamotor,  built 
to  operate  from  a  iicv-volt.  direct-current  lighting  circuit,  with  a 
secondary  output  of  too  volts  alternating.  There  was  also  fur- 
nished an  auxiliary  ringing  machine,  built  to  operate  from  a  24- 
volt  storage  battery  plant,  having  a  secondary  (>otential  of  loo 
volts  alternating. 

Fig.  3  shows  the  relay  rack  and  distributing  frames.  The  dis- 
tributing frame  is  a  combination  main  and  intermediate  rack. 
The  line  side  is  provided  with  1,300  pair  carbon  block  lightning 
arresters  and  Kaisling  self-soldering  heat  coil  protectors.  The 
distribution  of  the  lines  is  done  with  flame-proof  jumper  wire. 
The  cable  work  between  the  rel.iy  rack,  distributing  boards  and 
the  main  switchboard,  is  earned  on  special  overhead  iron  cable 
chutes,  and  is  connected  in  a  neat  and  substantial  manner. 

This  system  thoroughly  demonstrates  the  convertible  telephone 
system,  and  places  the  independent  companies  in  position  to  begin 
re-equipping  their  exchanges  upon  a  permanent  basis  to  meet 
future  requirements  of  their  telephone  service. 

  .      ,f'  ■ 

Hawthorne  Works  of  the  Western  Electric 
Company. 

The  Western  Electric  Company  has  recently  completed  at  Chi- 
cago six  groups  of  buildings,  designated  as  the  "Hawthorne 
Shops,"  which  are  being  devoted  to  the  manufacture  of  direct  and 
.alt^niating-current  motors  and  generators,  and  of  telephone  and 
power  cables  and  rubber  in  the  various  forms  in  which  it  is  used 
for  telephone  service.  The  entire  plant  covers  approximately 
1.000.000  sq.  ft.  of  floor  space  and  is  located  on  a  tract  of  land 
of  110  acres. 

The  foundry  is  a  brick  and  steel  structure,  having  a  tile  roof, 
and  is  400  by  176  ft.  in  floor  area,  and  75  ft.  in  height  at  its 
highest  point.  The  machine  shop  is  860  ft.  long  and  150  ft.  wide, 
and  is  of  the  .same  type  of  construction  as  the  foundry,  except 
the  roof,  which  is  of  iron  and  tarred  roof  construction.  A  view 
of  the  interior  of  the  machine  shop  is  shown  herewith.  There 
are  three  bays :  the  center  one,  -6  ft.  wide,  is  devoted  to  the 
manufacture  of  generators  and  motors.  The  north  bay,  48  ft. 
wide,  contains  such  machine  tools  as  are  required  in  the  rtianu- 
faclure  of  sniall  types  of  machines.  In  this  bay  is  located  the 
testing  department.  The  south  bay  has  two  flixirs;  the  upper 
one  being  devoted  to  the  manufacture  of  small  field  coils  and 
the  winding  of  small  armatures.  It  also  contains' the  small  detail 
and  finishing  departments.  The  lower  floor  contains  the  com- 
mutator and  targe  detail  departments,  stock  rooms  and  geneni 
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shop  offices,  including  that  of  the  shipping  department.  The 
lighting  ii  obtained  from  overhead  skylights  and  side  windows. 
Over  the  main  bay  are  located  two  30-ton  cranes,  and  over  the 
north  bay  six  20-ton  cranes.  The  entire  plant  is  equipped  with 
a  sv-stem  of  industrial  railways. 

Entering  the  cable  plant  from  the  south  is  a  railway  track  con- 
necting the  receiving  department,  which  covers  15,000  sq.  ft.,  at 
which  the  raw  material  is  received.  .Adjacent  to  this  arc  the  in- 
sulating and  wire  twisting  departments,  covering  22,500  sq.  ft-, 
and  from  which  the  material  passes  into  the  cable  twisting  room, 
covering  the  same  area.  From  here  the  cable  passes  into  ovens, 
covering  an  area  of  10,000  sq.  ft.,  and  is  finally  delivered  through 
small  openings  in  the  wall  to  the  pressroom,  where  the  lead 
sheath  is  applied.  This  room  is  360  by  100  ft.  At  the  south  end 
is  located  a  storage  pit  for  lead,  in  which  under  normal  condi- 
tions IS  stored  4,000,000  lbs.  Immediately  adjoining  this  section 
is  a  room  ton  by  50  ft.,  in  which  is  a  battery  of  six  impregnating 
tanks,  used  in  the  insulating  of  power  cables  made  in  another  ad- 
joining room,  covering  15,000  sq.  ft.  In  addition  to  these  de- 
partments, there  are  the  testing  and  shipping  sections,  covering 
an  area  440  by  50  ft.  There  arc  in  process  of  construction  and 
almost  completed  buildings  which  will  increase  the  capacity  of 
the  present  plant  by  over  100  per  cent. 


elevators.  These  tunnels  have  a  uniform  height  of  7  ft,  and  vary 
in  width  from  4  to  10  ft 

Connecting  with  the  tunnel  leading  to  the  machine  shop  is  a 
system  of  concrete  trenches  surrounding  the  iron  plates  of  the 
testing  floor.  Within  these  trenches  are  cables  leading  into  junc- 
tion points  at  which  are  available  for  testing  purposes  all  voltages 
from  30  to  550  volts,  both  direct  current  and  alternating  current 
of  25  and  60  cycles. 

The  yard  and  building  illumination  consists  of  arc  lamps,  two 
in  series  on  220  volts,  and  incandescent  lamps  for  local  lighting. 
The  generating  equipment  consists  of  four  Western  Electric 
direct-current  generators,  rated  at  300,  500,  1,000  and  1,200  kw, 
respectively.  The  generators  operate  normally  at  230  volts,  but 
the  main  switchboard  is  so  arranged  that  the  two  smaller  units 
may  be  operated  in  series  so  that  550  volts  may  be  available  for 
testing  purposes,  the  shunt  field  coils  being  of  sufficient  capacity 
to  permit  of  an  increase  in  the  terminal  voltage  of  the  machines. 


VIEW  OF  INTEKlOa  OF  MACHINE  SHOP. 

The  rubber  plant  forms  an  L  to  the  cable  plant  It  has  the 
same  railroad  connection  as  the  cable  plant,  and  is  divided  into 
four  sections :  the  compound  mixing,  grinding  and  vulcanizing, 
sawing  and  finishing  and  shipping  rooms ;  all  covering  an  area 
of  40,000  sq.  ft.  .-V  portion  of  this  plant  is  two  stories  high,  the 
second  floor  being  devoted  to  the  process  of  drying  crude  rubber. 
The  buildings  of  the  cable  and  rubber  plants  are  identical  in  that 
they  are  of  brick  and  steel  construction — a  special  feature  being 
a  saw-tooth  roof  construction,  so  built  that  the  windows  face  the 
north.  This  type  of  roof  is  used  entirely  in  this  section  of  the 
plant,  except  in  the  pressroom  of  the  cable  .^hops,  where  crane 
service  is  furnished  by  one  20-ton  and  one  5-ton  crane,  and  in 
that  portion  of  the  rubber  plant  having  two  stories. 

All  of  the  machinery  in  the  entire  plant  is  electrically  driven, 
an  individual  drive  system  being  employed  except  in  a  few  cases. 
The  main  machine  shop  and  cable  plant  contains  many  variable- 
speed  motors  which  arc  operated  from  a  three-wire  system.  A 
compensator,  or  voltage  balancer,  located  in  each  of  these  build- 
ings, is  of  sufficient  capacity  to  carry  'he  unbalanced  load  result- 
ing from  the  variable-speed  motor  load.  The  voltage  balancer 
consists  of  two  ns-volt  machines  connected  in  series  directly 
across  the  mains,  with  the  neutral  wire  connected  between  them. 
The  machines  are  compound  wound,  the  scries  field  coils  being 
connected  in  the  neutral  wire. 

The  various  buildings  arc  connected  with  the  power  house  by 
a  system  of  well-lighted  and  ventilated  timnels  in  which  are 
located  the  telephone,  lighting  and  power  cables,  and  pipes  for 
the  drinking,  city  and  house  water,  compressed  air,  live  and  ex- 
haust steam,  vacuum  and  trap  returns,  roof  drain  and  hydraulic 


Universal  Incandescent  Lamp^  Holder. 

The  accompanying  illustration  shows  a  lamp  holder  which  has 
been  designed  to  overcome  the  defects  existing  in  tlie  drop-cord 
method  of  using  electric  lamps.  The  holder  allows  the  lamp  to 
be  swung  in  a  complete  circle  eight  feet  in  diameter,  to  be  raised 
and  lowered  through  a  distance  of  three  feet  and  twisted  and 
turned  to  any  conceivable  an^e.    Automatic  friction  clamps  at 


UNIVERSAL  LAMP  HOLOES. 


all  joints  enable  the  lamp  to  be  moved  into  any  position  and  to 
stay  where  placed.  This  lamp  holder  is  made  by  the  Gail-Webb 
Manufacturing  Company,  6  Lock  Street,  Buffalo,  N.  Y. 


Motorless  Sign  Flasher. 

The  Advertising  Mirrorgraph  Company,  of  Brooklyn,  maker 
of  "thermc^flashers,"  has  recently  placed  on  the  market  an  in- 


SICN  FLASRER. 

expensive  motorless  flasher,  illustrated  in  the  accompan>'ing  illus- 
tration. This  flasher  is  unaffected  by  exterior  temperature 
changes  and  only  operative  when  the  current  is  applied.  This 
result  is  obtainetl  by  heating  alternately  two  opposed  legs  of  the 
same  expanding  material  which  in  turn  throws  a  lever  from  one 
contact  to  the  other.  The  breaking  is  done  with  a  snap  due  to 
a  retarder,  and  the  contacts  being  platinum,  the  life  of  such  an 
apparatus  is  almost  indefinite. 
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The  Steam  Railroad  Convendoo  at  Atlantic 

City. 

Puriiig  the  p.ist  ten  days  a  very  rx;i';;5;vc  exhibit  of  material 
and  apr-rjr.m:s  lor  '  &tcam"  railways  has  been  made  at  Adantic 
City  It;  connection  with  the  annoil  meetings  of  the  Master 
.Mechanics  and  Muter  Car  Btiilden'  AMOciationt.  The  Sicd 
Pier  was  occupied  to  ovCfflowiBC  with  tiieie  diaphys,  •ooe  of 
wfaidi  were  of  a  TCiy  extnaive  and  pretentious  character.  As 
the  Eleetfic  tigbt  CbaveBtioti  bad  preceded  this  gathering,  some 
exhibits  were  abte  to  shift  readily  frcni  Yoiing*^  Pier  to  the 
other,  but  this  juxtaposition  would  hardly  explain  the  numner 
in  which  exhibits  of  an  electrical  nature  arc  mrare  and  more  in- 
vading the  "steam"  railway  convention.  Indeed,  it  is  evident 
that  the  revolution  ur  change  as  to  motive  power  is  well  iMgnn. 
Note  is  made  below  of  the  principal  exhibits  of  this  nature ; 

Ttdc  Gurnui.  Buctiic  GnmiNT,  Sdienectady.  N.  Y.,  jointly 
with  the  American  Locomotive  Company,  showed  on  exhibition 
tracks  at  the  Pennsylvania  depot  a  complete  electric  locomotive, 
built  for  the  New  ^'ork  Central  Railroad  in  New  York  City.  An 
all-stee!  car  for  the  New  York  Central  electric  service,  with  iuU 
electrical  equipment,  svas  also  exhibited,  as  well  as  one  of  the 
West  Jersey  Seashore  cars,  similarly  equipped.  At  the  booth 
OD  Hie  steel  pier  Mr.  P.  H>  Gale  dispensed  the  hospiulity  of  the 
teapHUft  which  wis  repreioiled  at  the  oomrention  hy  C  C 
Peiree,  Ralpib  Moore.  L.  R.  Fbmerojr.  H.  O.  Hawkes,  W.  B. 
Potter,  T.  G,  Barry,  H  D.  Trempcr  and  J.  R,  Lovcjoy, 

Chockf,!)- VVheellh  Cumfakv,  .^nlpc^e,  N.  J.,  wa's  represented 
ai  the  convention  by  Rodman  Gilder,  H  C.  Petty,  F,  B.  De 
Gress,  Julian  Roe,  S.  Rustell,  Jr.,  and  H.  L.  Patterson.  Cau- 
logues,  pamphlets  and  litmWr*  of  Ifae  oompaiqr  were  diatributel 
from  its  booth.  . 

Gam*  StOMOB  BAimr  GtoMMnlr,  New  Yttk,  cjihibited  its 
buttaria  for  aifnal  nd  train  lighting  service.  Thb  ooaqmiy  was 
represented  by  Messrs.  W.  S.  Gould  and  George  S.  Milne. 

SrANI>,\Kn  PaI.s't  Comp.*ny.  New  York,  had  an  attractive  booth, 
exhibiting!  it=.  ndnnuid  roofing  for  cars  and  rubcroid  red  and 
brown  rooting,  liexite  metal  preservative  paints,  Giant  ,n:id  P.  &  H. 
insulating  paper,  and  P.  &  B.  packing  and  air-drying  vamisbes. 
General  Manager  Paul  M.  Wade  was  present,  as  wdl  ss  Messrs. 
J.  N.  Richards,  £.  C  Bowman  and  U.  J.  Thonua. 

Tn  BoiuuH»  AfHcauate  Whmoi  veople,  of  Pnnidenee, 
S.  I.f  esibibilvd  the  fsmoos  Bollard  wrendt,  sow  in  fsoenl  ma 
in  steam  and  electric  nnlway  repair  shops.  Mr.  J.  L.  Blaisddl 

attended  the  convention. 

SraACuE  ELtt-TRic  Company. — The  Spraguc  electric  monorail 
crane  was  exhibited  and  its  actual  operation  was  shown  in  ^ 
space  not  over  to  ft.  or  13  ft  long.  Flexible  steel  armored  con- 
ductors, Greenfield  flexible  steel  conduits  and  steel  armored 
flexible  cord  ootlet  boxa  were  also  exhibited  by  Meurs.  A.  E. 
Bradford,  A.  C  Bilcewell  and  P.  S.  Oongiaia. 

NiktWHAi.  Bmik  Gomtahy,  of-  Bvffdg^  K.  Y«  wm  rqure- 
tented  at  the  conrention  by  its  treasarcr  and  general  manager, 
G.  S.  Ar'  "'  ,  I'   C.  Rtitherford,  of  Toronto,  Cai^    A  type 

of  brake,  is.inilar  to  the  wdl-knowu  Peacock  brake  now  in  uni- 
M'rv.ii  ii<.e  on  electric  roads,  applicable  to  steam  passenger  Wid 
freight  car  service,  is  being  marketed  by  this  company. 

Cti.NC  SuRFACf  Manufactitking  Company,  Buffalo,  N.  Y., 
had  a  neat  exhibit,  Uhistrating  the  differenoe  between  belts 
treated  with  CJbm  surface  and  omUnair  belts.  Mr.  P.  Chase,  of 
MTew  Yofh,  attended. 

Vacvvu  CiKANn  CbMMinr,  New  Yoilc,  had  a  very  tnter- 
estinK  exhibit  on  the  exhibit  track  at  the  Pennsylvania  Railroad 
station,  in  a  Kenny  portable  vacuum  cleaning  plant,  for  both 
steam  and  electric  railroad.  It  is  especially  adapted  for  thi.s 
purpose,  as  it  can  be  moved  with  facility  and  ease  from  one  part 
of  the  itnd  lo  the  other.  The  company  «aa  i^c««ent«d  by  R.  C 
Hallett. 

H.  W.  JoHXs-MANViLUt  CoMPANV,  Ncw  YotIc,  had  a  very 
complete  exhibit  of  all  of  its  asbcsloa  pradncts.  transite  for  the 
fire-proofing  of  electrfc  ndlnad  ears,  fire-proof  lumber  fibres 

,ind  cements,  asbestos  textile  materials,  pipe  covering  cement, 
felting  .md  roofings.  Vulcasbestos,  piston  rod  packing,  throttle 
r"?  packing,  KeyMonc  combination  pump  packing  and  its  85  per 
cent  magnesia  and  fire-telt  sectional  boiler  lagging.    The  com- 


pany was  represented  at  tlie  convention  by  Messrs.  J.  W.  Perry, 
L.  B.  Melville,  J  C  Younglove,  M.  Fuhrer,  W.  F.  Taylor.  E.  C 
Sawyer,  F.  M.  Gilinorc,  H  O.  Fettinger  and  J.  E.  Meek. 

Yai^  &  TowNE  Mjo.  Company  exhibited  ao-ton  triplex 
chain  blocks,  2-ton  electric  hoists  built  in  trolley,  2-ton  electric 
hoist  with  graduated  qiced  oontrol,  ^'lon  triple  chain  block  in 
(deration  under  load,  one  triplex  and  differential  diain  Uoch,  ct6 
Messrs.  W.  C  Bigelow  and  C  W.  Beaver  were  present. 

Jos.  Dixon  Crucule  Company  displayed  the  various  Dixon 
graphite  specialtici  and  Iiibricntits.  The  company  was  very 
liberal  in  the  disi nbntion  of  its  lead  and  indelible  pencils.  It 
was  represented  by  \V.  A.  Houston,  Lewis  F.  Lya^  MalCOlB 
McNaughioc,  £.  M.  Taussig  and  C.  M.  Spatts. 

Nilxs-Bement-Poxd  Company,  New  York,  exhibited  at  (ht 
Pennsylvania  Railroad  depot  a  go^.  extra  heavy  driving  wbcd 
chucking  failhe.  The  company  also  entertained  its  friends  and 
delegates  at  its  booth  on  the  baUroom  stage  on  die  steel  pier. 
The  representatives  present  were  D,  A.  Normolye,  Prank  B. 
Ward,  E.  C  Lewis.  Jos.  K.  Cullen,  Geirge  T.  Watts,  J.  P. 
Ibby,  L.  A.  Williamson,  J  J.  Hay,  W.  W,  Rickcr,  H.  M.  Oeaver. 

Thf.  Gr.NrjiAi.  Storage  BArrtKY  Company,  New  ^'o^k,  ex- 
hibited its  Bijur  battery  for  signal  car  lighting  and  power  regu- 
lation. The  company  was  represented  by  It  C  Sbaal  and  F.  £. 
Boom.  As  at  the  Electric  Light  Convention,  the  battery  received 
very  favnnUe  coonnent. 

Tbk  WoxiKGaousB  ExHiirr  consisted  essendally  of  the  dis- 
play of  air  brake  apparatus  made  by  the  Westinghoose  Air  Brake 
Company,  which  was  repnacotsd  hy  H.  J.  R.  Ellicott  and  bis 
Uirgt:  .staff  of  assistants. 

Bell  TtLEPHOKE  Company,  as  in  the  case  of  the  National  Elec- 
tric Light  Association,  extended  special  courtesies  anii  facilities 
the  members.  To  secure  uninterrupted  connectioiii  between  the 
pier,  the  dfy  system  of  Atlantic  Ci^  and  the  long-distance  trunk 
lines,  an  independent  aUe  wiA  twenty  trank  Ibies  was  installed 
between  the  switchboard  in  the  Atlaatk  Qty  ottce  and  the  tsm^ 
porary  exchange  at  the  company's  booth  in  the  center  of  the  toufli 

side  of  the  musLC  hall. 

CARBORt.isDuv(  COMPANY,  of  Niagara  Falls,  had  an  interesting  j 
exhibit  of  >t^  corlKirnndum  specialties  adapted    for  filing  and 
cutting  work,  as  a  highly  successful  rival  of  ctncry.  This  abrasive 
is  popular  among  faBrosid  mail  as  well  as  other  mechanical  man- 
agers. The  ooneetn  was  rcpraacnted  by  Messrs.  £.  J.  EanNt,  | 
W.  W.  Sandaraon,  C  0>  Tayhir  and  C  C  SdMunakcr. 

.Dmimbii  Panrr  Gohpamv.  of  OncagOk  had  an  exhibh  of 
ks  psint  and  of  its  crude  materials.    It  showed  also  acid 

and  alkali-proof  iar«.  baii  r     '"es,  etc.,  and  wag  teprsaenled 
by  Messrs.  J.  R.  Van  .Mlci.  F.  Lindley. 

Klectric  Storage  Hattffy  (Company,  of  Philadelpliia,  bad  a 
fine  exhibit  of  its  Chloride  accumulators  (or  railroad  eleciri- 
ficatioo  showing  two  complete  cells  of  the  recently  designed  R 
type:  a  switchboard  equipped  with  carbon  regulator,  automatie 
waier4Ulinf  apparatns  and  recording  hydrometer  for  pilot  ceflss 
CUonda  aneanwilatota  for  ear  lighting  service,  showing  six  types 
of  two^ominiTtment  cells  wiA  specially  designed  containing  v«- 
.sels ;  CTitorlJe  accuriuilators  for  signal  and  uilerlockiiig  serxnce, 
showing  5tatirmary  and  portable  type*.  Tbc  Cumpniiv.  wh.ch  h-is  ' 
received  large  orders  from  the  New  York  Central  R.-iilroad  I  T 
its  new  electrical  equipment,  was  represented  by  .\fessrs  Chas. 
Blizard,  general  sales  manager;  J.  A.  White  and  H.  E  Hunt. 

L4JfC0t.N  Elecixk  MAHUFAcruBiNc  Company,  of  Cleveland, 
had  a  line  of  variable-speol  motors  specially  applicable  to  na- 
chine  tool  drive  m  railroad  shops.  Mr.  H.  M.  Hitchcock  na* 
present  on  behalf  of  the  company. 

J.  T.  Rvnt.soK  &  Son,  of  Chicago,  had  a  large  variety  of  ap- 
pliances and  tools  for  locomotive  and  other  railway  work,  car 
and  track  iack  .  flue  cleaning  and  welding  raachhies,  moier' 
driven  shears,  etc. 

Unithj  SrATrs  Light  &  Heating  Company,  of  New  York, 
had  an  equipment  of  its  well-known  train  lighting  s>'stcflv 
represented  bf  Mr.  John  J.  Moore,  the  veteran  central  station 
expert  and  manager  of  the  earlier  Thomson-Houston  regime. 

The  Auis-Chalmers  CbMrAwr,  of  Milwaukee,  was  represent* 
cd  at  the  convention  by  Messrs.  F.  C.  Randall,  C  A.  Tupptr  aiiit 
Guy  SKnfcr.    The  company's  booth  was  devoted  to  showing  ' 
saniple«  of  staiioiinry  motors  for  repair  shops  and  steam  turtrine 
vanes  and  discs.  ^  ■ 
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Industrial  and  Commercial  News 


C5bmm<rc/q/  Mntetti^ence,- 

THE  WEEK  IN  TRADE.— Satisfactorv  conditioi-s  arc  re- 
ported in  trade  ;ind  ;niJ'jstr>'  considering  the  season  of  the  year. 
General  buwucss  is  of  average  proportion?.,  but  in  many  lines  it 
IS  in  excess  nf  a  \car  ag<j.  Fall  orders  for  many  lines  of  goodj 
sre  COminR  forward  in  goodly  volume,  and  lobbcrs  appear 
optimistic  as  to  the  outlook.  Machmery  is  Rtnerally  well  em- 
ployed and  the  l;il>or  sltuatioi;,  while  still  disturbed  at  some 
points,  has  sonicwh.it  improved.  Crop  rept^irts  arc  more  satis- 
fattciry,  and  the  outlook  is  for  a  very  gtXHl  yield  of  wheat,  though 
damage  reports  arc  numerouj.  In  the  cotton  belt  the  sitiiat  on 
ii  brighter,  except  at  a  few  points,  Georgia  particularly,  where 
severe  rainfalls  liavc  damaged  the  plant.  There  is  a  slightly 
b*tter  tone  to  pig  iron,  the  production  of  which  is  deereastng, 
and  consjinption  is  heavy,  that  fact  preventing  any  large  ac- 
Cunuilation  of  stocks.  Railway  earnings  are  very  large,  the  in- 
crease for  May  being  over  14  per  cent,  this,  being  the  highest  on 
record  for  May.  ^'o^ev  continues  easy,  and  collectioili  range 
from  fair  to  g.  !  I'  :i :  :  n^-  1  ictive  with  a  consequent  heavy 
demand  for  hard.. a; l-  liiid  materials  in  general.  Copper  is  quiet, 
but  prices  are  firmly  maintained.  Lake  closed  at  18  li/l(>c., 
Electrolytic.  i8-A,  and  casting  stock  18  5,/i6_  There  were,  ac- 
cording to  Brndstrtet's,  170  business  failures  in  the  week  ending 
June  14,  agaiiisi  1613  the  week  previous  and  175  in  the  corre- 
sponding week  last  year.  .  . 

THE  OUTLOOK  FOR  COPPEK^Walker'*  tOfget  Idtcr  to 
the  Bott9»  Cemnurciat  says:  "Ctappcr  is  ^alet,  but  continiiM 
veiy  finar.  Lake  »  bdd  at  i^^c  i»  ^  per  Ih.  f>r  Anfok 
uid  Sc^iaiilier  MSmayt  etocimlytic  lar  MAitigr  diiimjr  ii 
iSHfc,  far  ScptcuMr,  and  Oelober  ddnwr  OHe.  to  iBMc;: 
caitiiK  is  iS^e.  to  tSlte.  There  is  •  etntv  dcmaiid  for  prime 
cradei.of  euting  eofper.  The  deracetfe  sitnetion  if  fnct  at  the 
dUMBCdt  end  wltiiODt  spaciBl  iteluie<  Denmd  fran  Esnpean 
coitt«men  «eMtiiiae«  tUvag.  The  neecnt  actiTitjr  of  the  fim^ 
buying  Ibiom*  it*  effect  io  the  copper  exports  far  Ewope,  vMch 
ere  iqcnaeing  etaadily.  Frodaoen  tnenQjr  do  not  loofc  far  a 
veiy  fajie  incrcaae  diia  jreer  oiter  the  ontpiit  of  19015.  Ilcm- 
wlnle  the  metal  9  song  into  comontiflB  as  rapidly  as  it  can  be 
prodnoedr  aod  there  ere  maagr  iadiGaimna  that  tUs  ooodltii 
contlnne  for  eevciat  months  to  oomc:  Tlw  exicnsiaiis  now 
added  to  sercnl  of  the  laige  refiaing  plaata  n  the  Bast  when 
completed  will  h^  to  eaae  cooditiaas  aod  will  also  fadlitale  a 
more  rapid  Inning  over  of  copper  from  pndnocr  to  ooaaamer. 
Tbe  rcliinag  piaats  are  now  crowded  to  their  otaiaat  eapad^, 
yet  ittef  are  not  able  to  kee^  pace  with  the  damawdt  being  made 
on  ttMOL"  It  ia  stated,  with  regard  to  the  strong  demand 
Iran  Emptt  that  one  piroducer  booked  t^jiooe^eoo  ponade.  pi 
mre  ban  for  September,  Oetoher  sad  November  Aliments  to 
an  deetrfcal  corporation  wliich  has  two  plaais  afaag 
Another  Geiman  eorporalien  in  the  chcltieal  fidd  is  _ 
for  it/BoovDOO  ponadi)  to  oover  reqdremeats  far  the  last  qnaiter 
lof  the  year,  la  ffffiifcinf  of  the  naaaikable  prospenty  ol  Ger^ 
niaiiy's  copper  flOMiwwIug  hitereata,  one  of  the  most  huportant 
copper  prodncen  in  the  West  tnfarmed  the  Htm  Kerb  •S'lm  that 
the  laigeet  conswnhig  hiterat  ia  Aaoeriean  wire  baia  b  Gei^ 
many  Increased  Ha  1905  buefaiess  da  per  cent  over  the  previons 
year,  and  to  inenase  In  the  first  iotv  nooHis  of  this  year  eiddbils 
an  increase  of  s6  per  cent  over  the  correiponding  period  of 
igos  This  coiporation  has  bnahiett  «n  its  books  in  cables  alone 
tbat  wis  call  for  the  consoniplioa  of  WfiOtfio^  pounds  of  AneT' 
icon  copper  during  this  >-eaf. 

POWER  CABLES  IN  P.ROOKl.YM  Th,-  Dcp.irimcnt  of 
Water  Supply,  Ga*  and  Iilct;r;i-:ty  bus.  Kranted  a  ivrniit  10  (he 
Brooklyn  Rapid  Tran  -it  Company  for  the  inst.'iHat:. m  of  its  ne.v 
,  5,600-volt  cable;  on  tlie  surface  and  ele\;U<d  e.xtension  whicii 
the  c<:>mpan\  ha^  recently  built  to  Canarsie,  'i  he  craiitiiik'  r.i  the 
permit  was  held  in  abeyance  for  iiearlv  two  nionths,  pending  an 
f.piiiifiii  bv  the  corporation  counsel  as  to  whether  the  toiripriny 
had  a  right,  through  the  provisions  of  Us  1  barter,  to  iiistrdi 
cable  of  snch  high  prcs.sure.  The  corporatiim  counsel,  in  at! 
opinion  rendered  la^t  week,  said  the  company  was  entirely  within 
its  rights.  The  steam  road  which  formerly  ran  between  East 
Mew  York  and  Canarsie  has  been  rebuilt  and  connected  with  the 
Fnlton  Street  "L"  stnicturc.  At  New  Lola  Read  the  trains  will 


will 


descend  and  run  on  the  surface  to  CanarsiCt    Higb^Cfd  ' 
trains  wiU  b«  operated  over  the  line. 

KOLUNG  STOCK  FOR  SAN  FRAKaSCO^er  the  < 
ment  of  their  new  rolfing  etodc.  made  neccawfy  fagi!  the  leeeal 
fire,  the  United  RaSfoads  of  San  Raacisco  have  placed  large 
orders  widi  tbi  Caoenl  Electric  Convan  for  various  types  of 
railway  motoric  Theee  Include  twenljr^ve  faurmoiar,  40>hp 
04O9n>entB{  iUtcen  faw-owtor,  jCKbp  equfpnenti^  and  ten  faui^ 
niotor.  7S-hp  eqnipmeMs.  All  will  bs  supplied  wkh  dm  aexible 
Spraguo<knerBl  Electric  syatem  of  muHMa  vnk  eontrot  The 
United  Tiacthm  Company  of  Xlbonyi  N.  Y,  has  fecendy  ordered 
twen^live  four-SBOtor  equipmentii  and  the  Philade^ia  Rapid 
Traneit  Compaagr,  100  fauwnotoi  equipmenta.  In  several  in- 
stances the  GE-te  la  being  anbstitnted  on  eara  already  usfaig  a 
less  eScient  motor.  Tturty^siz  etiuipnieats  of  four  motors  eai^ 
were  rcceady  ordered  bsr  Ac  St  Lonis  Railway  Company,  lo 
replace  old  notonL 

PLANT  FOR  ALBANY  CAPlTOL^ollowii«  a  meetii« 
of  tfae  New  Voik  State  Board  of  Tnatea  of  Pubbe  Buil^gs, 
eoosiatmg  of  the  Governor,  Ljeutenant  Governor  and  Sjieaker  «| 
tbe  Aammbly,  Governor  Higgins  baa  aimoaneed  tint  tiie  eoo- 
tract  far  inamllbig  an  deetrie  lig^iting  plant  hi  the  basement  of 
the  Capitol  had  been  awarded  to  W.  N.  Slwefaan  ft  Ca,  of  New 
York,  at  their  bid  of  t43,ioa  The  eoatraet  stipulates  that  the 
work  dttU  be  eompleted  wiOnB  four  months.  In  addition  to 
lightii«  ibe  Qlpitol,  tiae  slate  will  ttfit  tfae  State  Hall,  Geologi- 
cd  Hall  and  tbe  execnthrc  maarioa.  An  appropriation  of  $63,000 
was  made  for  the  woHc  several  years  sgo^  but  no  definite  action 
was  taken  nntil  recently.  The  Capitol  and  other  state  huildtnga 
at  the  present  time  .irf  lifrhlcd  by  the  local  IiRhting  company. 

WESTERN'  ELECTRIC  WIRE  PLANT.— It  is  stated  that 
the  Western  Electric  t  .  '  ;  i  es  over  75,000,000  pounds  of 
copper  annually,  is  nu.',  iiuiking  afrangements  with  a  prominent 
manufactunnrT  r  ir:i  '_r:  t  >  erect  a  new  plant  for  the  exclusive' 
purpose  of  makin^f  :or  it  certain  ?lze5  of  copper  wire.  The 
capacity  of  the  plant  will  be  100,000  pound.s  of  wire  weekly, 
calling  for  nearly  5,000,000  pound';  of  copper  every  year.  The 
Western  Electric  Ca  maintain?;  the  largest  factor,'  of  its  kind 
in  Belgium.  It  is  credited  with  being  the  second  largest  con- 
sumer of  copper  in  the  world,  being  rxceedtd  in  amount  isted 
by  the  American  Brass  Co. 

LAREDO  FEDERAL  BUILDING.— Sealed  pr  po  als  will  be 
received  at  the  Treasury  Department  office  of  the  Supervising 
Architect,  Washington,  D.  C,  until  3  o'clock  p.  ni  on  Tnly  i~, 
and  then  opened,  for  the  installation  of  a  conduit  and  wiring 
system  for  the  U.  .S.  Post  Office,  Court  Houie  and  Custom 
House  at  Laredo,  Tex.,  in  accordance  with  drawings  and  Speci- 
fication, copies  of  which  may  be  had  in  Washington  or  at  the 
office  of  the  Superintendent  of  Construction,  Laredo,  Tex.,  at 
the  discretion  of  the  superv  i->iinK  architect 

CROCKER  WHEELER  ORDERS -The  Crocker- Wheeler 
Company,  of  Ampere,  N.  J.,  has  recently  sold  the  Wra.  Cramps 
ft  Sons,  Ship  &  Engine  Company,  of  Philadelphia,  Pa.,  eight  5^ 
kw  motor-genentors  for  the  U.  S.  Navy  gun  elevating  equip- 
ments. Tbe  company  hat  also  received  an  order  from  the  Co- 
Itmibia  University,  University  Heights,  New  York  City,  for  one 
48o>kw,  aftiKvok,  direet-cunent  genemtora  for  lighting  aod 

a  8.  T.  ORDERSw-The  Brootdyn  Heights  Eieetric  RaUwey 
Co.  has  eondudcd  arrangements  with  the  Weetinghouse  Ttaclioa 
Brake  Coi  to  eqwp  no  new  surfsce  can  wiUi  motM-driveo 
straight  air  hnkes  far  the  passenger  division  of  die  lOad.  This 
order  brings  tbe  total  amount  of  air  brake  ael*  up  to  537,  wUdi 
the  WcstinghottM  Company  has  ftmurfwd  to  the  Brooklyn 
Heights  system  within  the  last  eighteen  months. 

STANLEY  INSTRUMENT  COMPANY,  of  Great  Barring- 
ton,  .Mass ,  has  been  bought  out  by  the  General  Electric  Com- 
pany. .Adverse  patent  litigation  restricts  the  operations  of  the 
n  mpany,  whicli  incorporated  a   few  years  ago  for  the 

manufacture  of  clccuical  measuring  instruments,  with  a  capital 
stock  of  $.5aj,cioo,  and  tumi  d  out  ■;ome  excellent  apparatus. 

THE  l.dS  .W'GF.LES  RAILWAY  CO  has  ordered  from  the 
Wtstrnghouse  Hii  ctijc  &  Manufacturing  Co  at  one  time  200 
40  horse-power  electric  motors,  which  will  be  used  in  the  e4ui{>- 
mcnt  of  fifty  can  uthich  the  company  is  adding  to  its  rolling  stodc. 
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rHE  DE  LA  VERGNE  MACHINE  COMPANY,  of  New 
Viirk.  reports  the  following  recent  sales  of  the  well-known 
"Homsby-Akroyd"  crude  and  fuel  oil  engines.  The  Fulton  Bag 
ft  Cotton  Mil:^.  Atiant,-^.  Ga.,  so-hp  engine  to  drive  general  ma- 
cbiner}':  F-  P-  Pflcghar  &  Son,  Now  Haven,  Coiui.,  125-hp 
en^ne  direct  connected  to  generator ;  Wissahiclcon  Electric  Com- 
pany, Fort  Washington,  Pa.,  50-bp  engine;  lola-Aurora  Produc- 
tion Company,  lola,  Kan.,  ao-hp  engine  for  driving  general  ma- 
diinery ;  Marconi  Wtielcu  Telegraph  Company  of  America,  New 
York  City,  7-hp  engine  for  fumishing  power  for  wirdcM  tde- 
gtaph  rtation.  ^^^^^^^ 

 Fmaneiai  IntwUi^enc&m  

THE  WEEK  IN  WALL  STREET.— Prices  on  the  New  York 
stock  market  were  heavy  under  liquidation  by  pools  and  bearish 
activity  on  the  part  of  traders.  The  feature  was  the  weakness 
of  leading  stocks,  such  as  Reading,  Union  Pacific  and  Erie,  while 
some  strength  was  exhibited  in  the  Pennsyiv.ini.i  group.  The 
market  in  general  was  narrow  and  entirely  professional.  Money 
was  easy  and  the  indications  are  that  until  the  interior  cities 
begin  to  draw  money  for  crop-moving  purposes,  there  will  be 
little  likelihood  of  any  particular  change  in  interest  rates.  Ad- 
verse crop  reports  from  the  West  did  not  ieeni  to  receive  any 
great  attention.  United  Slates  Steel  stocks  declined  without 
any  apparent  reason.  At  the  close  of  the  week  the  general  mar- 
ket was  heavy  and  exhibited  a  downward  tendi :  c>  l  iic  (.•icctnc 
and  traction  stocks  were  also  weak  and  in  niw^  all  casts  de- 
clines .ire  noted.  Allts-Chalmers  common  closed  at  21  a:id  pre- 
ferred at  37,  these  quotations  being  net  declines  of  I'A  and  j'j 
respectively.  General  Electric  is  4  points  lower  on  tin-  '.t-k's 
business,  the  closing  (luotation  being  i(y>.  ex.-div.  WLitii i^;- 
house,  on  the  other  hand,  gained  2  points  net,  closing  at  I'l; 
American  Locomotive  common  closed  at  O^yi  and  preferred  at 
115,  both  of  these  quotations  representing  small  declines.  Brook- 
lyn Rapid  1  raiisit  closed  with  a  net  loss  of  4  points  and  Inter- 
Metropolitan  common  with  fii  and  preferred  Ijk,  the  closing 
quotations  being  80,  .so  and  83,  respectively.  The  last  quotation 
of  Metropolitan  Street  Railway  was  II3J^.  The  curb  market 
in  the  mam  followed  the  lead  of  the  Stock  Exchange  ]i.st.  with 
general  recessions,  under  profit-taking  or  liquidating  sales.  In 
only  a  few  exceptional  cases  were  prices  put  up.  Following 
art  dM  dosing  guotatkns  of  June  19: 
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DIVinRNDS— Directors  of  the  Electric  Boat  Co.  have  de- 
clared tlie  regiilsir  quarterly  dividend  of  2  per  cent  on  the  pre- 
ferred stock,  payable  July  2.  Twin  City  directors  have  declared 
the  regular  preferred  quarterly  dividend  of  1 1^  per  cent,  pay- 
able July  2.  The  guaranteed  quarterly  dividend  of  i  vj  per  cent 
on  the  Manhattan  Railwav  Co  will  be  paid  on  and  after  Mon- 
day, July  2.  The  semi-annual  dividend  of  2  per  cent  on  the 
Stock  of  the  Consolidated  Tractions  of  New  Jersey  is  ii.iy.ible 
July  IJ.  This  dividend  puts  tlie  ^ttxrk  on  a  4  f>cr  cent  per 
annum  basis,  as  required  by  the  lea-.e  to  the  North  Jersey  Street 
Railway  Co.  The  last  dividend  was  at  the  rate  of  ^'A  per  cent 
per  annum.  Directors  of  the  Gar\'in  Machine  Co.  have  de- 
clared the  usual  semi-annual  dividend  of  ,1'  j  per  cent .  payable 
July  2.  The  roRular  quarterly  d-\  idcnd  of  i.lj  ji<  r  n  nt  on 
Me(r.  .'inn  Street  Hy.  i<  payable  July  16  Tlie  directors  of 
tlir  \\'.i-l  ■.iii;t.  Ill  W.iter  I'ower  C'l  have  der!,ired  the  regular 
quarterly  dividend  01  i}i  per  cent,  payable  July  2.   A  dividend 


of  $j  per  share  lias  been  dfldarcd  on  titt  c^fitil  atodt  «l  1 
apolis  Street  Railway  Go,  pnjraMe  Jnae  3fk  Tho  ditnelm  •( 
the  United  Railways  Invesmsat  rowyapy  ^  San  Ptancisco  hut 
declared  another  scrip  dividend  on  die  pfeleund  slodc.  Tk 
dividend  is  at  tiw  late  of  99i  per  cent,  and  is  for  Oe  period 
from  September  31^  ipog.  to  Ifswfa  31,  190&  Tbe  scrip  han 
interest  at  5  per  cent  Tiie  directors  of  the  Gnmbeiland  Tds> 
phone  ft  Telegraph  Co.  hnc  dedared  the  regular  qoaiteriy 
dividend  ci  iH  per  eent,  payaUe  Jnly  a,  Tlie  nUeddphia  Cx 
directors  have  declared  a  regular  quarterly  dividend  o{  iH  v 
cent  on  the  oommoa  stoeh;  payable  August  i.  A  dividend  of  js 
cents  per  share  has  been  declared  on  Reading  Trsction  Ca 
Slodc.  peraUe  Jnly  a.  The  directon  of  Ihdied  RaihRqia  l»> 
vestnent  Co^  have  dedared  a  regular  ssmi^mnal  dividtod  sf 
^  per  cent  upon  the  preferred  stodt^  peyaUo  in  scrip  beariti 
interest  at  the  rate  of  s  per  cent  per  amnni  from  Ibe  dale  st 
issue  to  llift  date  of  rednnption.  The  dividaid  is  paysUe  & 
The  dinetors  of  the  Westingfaouse  Air  Brake  Co.  bave  dednf 
the  regular  quarterly  dividend  of  2^  per  cent  and  the  mat 
extra  dividend  of  2^  per  cent  payable  July  la  Diredotf  at 
the  United  Gas  Improvement  Co.  have  declared  a  dividend  sf 
a  per  cent  ($1.00  per  share),  payable  Jnly  14.  Directors  of  tbe 
Otis  Elevator  Co.  have  declared  the  regular  quarterly  dhridend 
of  per  cent  on  the  preferred  stock,  payable  July  16.  The 
Western  Union  Compaqy  has  declared  the  regular  quartcri; 
dividend  of  iji  per  cent.  The  Consolidated  Car  Heating  Coai- 
pany  has  declared  the  regular  semi-annual  di\'idend  of  per 
cent,  payable  August  t.  The  Hudson  River  Telephone  Com- 
pany has  declared  the  regular  quarterly  dividend  of  1  '/i  per  cent, 
payable  July  16.  The  Bell  Telephone  Company,  of  Canada,  has 
declared  a  dividend  of  2  per  cent,  payable  July  16.  The  Canadian 
Genera!  Electric  Company,  Limited,  has  declared  a  semi-annual 
iltvidend  of  3  per  cent  on  its  preferred  stock  and  a  quarterly 
dividend  of  2'/i  per  cent  on  its  common  slock,  both  payabic 
June  30.  The  Toledo  Home  Telephone  Company  has  in- 
creased its.  dividend  rate  from  5  to  6  per  cent,  payable  qiar- 
terly.  The  ilirectors  of  the  Columbus,  O,.  Railway  &  Light 
Conipauy  have  declared  a  dividend  of  i  per  cent  on  the  cr:pit,»I 
stock,  piiyable  July  16  TIic-  i.iirect  jr-  if  :hc  Intt  ni  jiion ;! 
Nickel  Co.  have  declared  the  reguiar  quarterly  dividend 
I'A  per  c-ent  on  the  preferred  stock,  pa>-ablc  .\uKust  1.  The 
directors  of  the  National  Carbon  Qimpany  have  dcetarcd  a  divi- 
dend of  I  per  cent  on  the  common,  payable  July  15 

AUTOMATIC  ELECTRIC  STOCK.— The  Automatic  Elec- 
tric Cmiiiiany.  says  a  Chicago  dispatch,  is  prcparint;  to  nicrea'c 
its  capital  stock  from  $4,000,000  to  $5,000,000.  The  proceeds  of 
the  issue,  which  is  to  be  ^  ild  to  the  shareholders  at  par,  will 
be  used  to  enlarge  the  company's  Chicago  plant.  The  cninpjm 
manufactures  automatic  switchboards  and  telephones  under  the 
Strowger  patents,  and  its  growth  of  business  in  four  years 
has  now  reached  a  point  where  immediate  expansion  ;-■  i  iCf 
sary.  The  company  pays  8  per  rent  dividends,  and  interests  t»c- 
hind  it  arc  almost  identical  with  those  of  the  Illinois  TunntI 
Company,  now  controlled  by  the  Chicago  Subway  Company. 

ALUS-CHALMERS  BOMOSi/— It  is  eonounced  that  a  ftoi 
to  create  a  bond  issue  of  several  miDiooi  ddhurs  is  cwniHti'ie 
with  the  contemplated  extenskms  of  tbe  AUis-CfaahMft  fo 
will  be  submitted  to  stockholders.  The  fiscal  year  of  die  tamr 
pany  ends  June  30^  1906.  The  AUis-Chafaners  Co.  has  ihom 
a  great  improvement  in  earning  power  over  Ae  last  twdie 
months,  and  the  statement  for  O*  currcnt  year  is  eiqfecied  Is 
reveal  a  substantial  increase  in  eamiags.  Tlie  repect  far  At 
year  ended  June  igos.  showed  net  camiiigs  of  ftiM* 
deducting  %tftl7Jm  for  maintenance  and  deprectatian.  Tk 
preferred  stock  outstandbig  is  |i4l$0y0OOk  and  there  it 
Saogooo  of  common  stock.  The  current  quotations  are  aroaad 
S7-s8  and  ai^a. 

N.  y.  ft  N.  J.  TELEPHONE.— A  special  meeting  of  da 
directors  of  the  New  York  ft  New  Jersey  Telephone  Co.  m 
held  this  week,  at  which  it  was  voted  to  offer  to  stockholden 
at  par  $1,721,140  new  stock.  Stockholders  of  record  June  Jo. 
igo^  will  be  entitled  to  subscribe  in  the  ratio  of  one  share  oi 
new  for  every  ten  shares  of  present  stock.  Tlic  right  to 
scribe  expires  July  31,  and  payment  in  full  will  have  to  ^ 
made  before  August  i,  1906.  The  capiLiI  stock  of  the  compw 
on  December  31,  1905,  was  $17,360,000  and  the  company's  plat 
was  carried  on  the  balance  sheet,  including  equipment,  st  inort 
than  $17,000,000.    The  bu?ine^s  is  growmR  vcrv  rapidly 

.MEXICAN  TELEGRAPH  STOCK —The  Mexican  Icic 
i;raph  Company  has  listed  $I,000,00O  additional  capital  stcvk  OS 
the  .New  York  Stock  Exchange,  making  a  total  of  $3,O0(V00a 

CHICAGO  EDISON  STOCK  went  off  to  145  this ' 
the  vetoing  of  its  new  franchise  by  Msyor  Dtiane. 
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LIGHILNG    RKSULTS    AT    LOWELL,  MASS.-The 
Lowell  Electric  Light  Oxpontioi^  Stone  ft  WdbMir, 
reports  a«  follows: 
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LIGHTLNG  .\T  BKOCK  ION,  M.\SS.— Stone  &  VVebsUr 
rerKjrt  as  follows  on  the  upcrutions  of  the  EdlMW  EltdfiC 
Illlumituting  Company  of  Brockton: 
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M.XCKAV  CO.\IP.\NIES'  CONDITION.— The  bankinR  house 
of  CHIcr  &  1 1.iiiimond.  of  Toronto,  has  issued  a  circular  bcarina; 
on  the  Mackay  Companies,  which  says:  "The  chief  underlying 
company  is  the  Coninicrcial  Cable  Ci  >. — tliat  ci  iripaiiy  uwr.^  atxiut 
$~,ooo,000  worth  of  railroad  :ind  nthcr  Si  nds  which  proihico  a 
constant  income  besides  Iw  ini;  a  Rrcat  n -i-rvc  strcnRth  t<i  the 
company.  The  i;ro>s  ant!  net  ri'ccipt.^  ll'ic  Commercial  Cable 
Co  are  continually  incn-.mnp,  particularly  \vi:h  tlic  extension 
of  iti  cable  system  by  a  tilth  cable  l.i:d  in  the  ;\tl.intu-  lat-t  year. 
So  aUo  the  Kross  and  net  rr-ccipt-,  trivti  the  land  line  ^^stenl  arc 
continually  increa^inc  The  I'o-tal  Telegraph  Co.  has  telccraph 
contracts  with  tlu-  I'ennsv K aiiia  Railroad,  the  Illinois  rtiitr.d 
Railroad  Co,  ilu'  Canadian  Pacific  Railway,  the  Chicago  Circat 
Western  K.'ii!v.rs>,  the  Soo  Line,  and  a  number  of  other  rail- 
road comp.inici.  and  the  company  is  devoting  its  attention  to 
increasing  the  number  of  such  contracts  where  ^atl^factory  and 
renmnir:\tive  arrangements  can  be  made.  We  .ire  advised  oi  the 
ln'-t  ;r,uliority  that  if  in  each  year  tlu'  entire  jirotits  of  the  dm- 
mcrcial  Cable  Co.  and  its  land  line  system  were  paid  to  the 
Mackay  coinparnes.  as  might  legally  be  done,  and  if  the  Mackay 
companiea  used  all  these  profits,  together  with  its  income  frooi 
Other  MHMces,  for  the  pejrmem  of  divideBdai,  Ae  emount  would 


be  sufhcicnt  to  largely  increase  the  present  dividend  OO  the 

conimoi)  stock, 

RIIODE  ISLAND  TROLLEYS^Advices  bon  New  Hiven, 
Conn.,  state  that  the  negoliatioiu  with,  the  Udted  Gm  Improve- 
ment Compeny,  of  Philadelphia,  for  liie  aequiaitioa  oi  the  tioUtgr 
lines  in  Rhode  Island  contraUttI  by  that  oompuj  Ind  beoi  nn- 
awoewful,  on  the  put  «f  the  New  Yoifc,  New  Haven  ft  Hai^ 
ford  Railroad.  The  price  ndMd  Igr  die  United  Gas  Company 
cannot  he  ascertained,  bnt  as  Mcb  as  9^  a  share  has  been 
offered  for  large  amonnls  of  tlia  niiw^r  and  Hghting  company's 
conunotf  slod^  of  which  |!Mfi4ti<»  is  ootitaodiog;  tofledier  with 
ISsSSSiSoo  of  preferred  stodc,  or  a  total  of  %i%fioofiao.  The 
nctotiatioos  have  heca  hi  profreM  for  maiqr  monthly  and  ti» 
<|tieitioo  hnralved  has  been  nafaaly  «m  of  priceL  Id  the  later 
stages,  however,  it  is  slated  anthoritativdiy  diat  the  Philadel- 
phia Con^aqy,  whidt  owns  both  the  Rhode  Island  and  dte  Con- 
necticut Raihnqp  and  Lighting  Ctonpuiici.  Imw  Msted  diat  hoth 
of  the  great  properties  be  boogfat  together,  and  the  price  ashed 
was  one  whicli  the  steam  corporation  declined  to  give, 

NORTHERN  OHIO  TRACTION  &  LIGHT.— It  is  an- 
nounced from  Pittsburg  that  all  the  contracts  have  been  signed 
and  arrangements  made  for  the  transfer  of  the  Tucker,  .Anthony 
ft  Co.  traction  holdings  in  Stark  and  Tuscararas  counties,  Ohio, 
to  the  Northern  Ohio  Traction  &  Light  Co,  The  properties  are 
owned  in  Boston,  Mass.,  and  are  valued  at  about  $4,5oo,ooa 
The  transfer  will  occur  early  in  July  and  will  include  the  Can- 
loa' Akron  linc^  Canton  Ci^  lines*  Canton-Massillon  lines,  Can- 
ton-New Philadelphia  line,  and  the  Tiucararas  Traction  Co. 
The  Boston  people  have  agreed  to  accept  stock  as  consideration 
and  take  an  acti%°c  part  with  the  Everett-M(x>re  people  in  the 
management  of  the  consolidated  company.  The  deal  will  double 
the  tonnage  of  the  Northern  Ohio  and  make  it  a  property  with 
rtiu'M.al  f.nrnings  of  about  $1,600,000. 

LEHIGH  CO-AL  CO.'S  TROLLEY  LINE  SOLD.— The 
Tamaqua  and  Laiisford  Street  Railway  Company,  owned  by  the 
Lehigh  Coal  and  Navigation  Company,  has  been  sold  to  J.  G. 
White  &  Co.,  of  New  York  I  lie  negotiations  have  been  pend- 
ing for  some  time,  J.  G.  While  A:  Co  desiring  the  line  as  part 
of  the  consolidation  of  the  PuIjIic  L't:lity  Compar.ics  :n  and 
around  t'ottsville.  The  Lehigh  company  received  in  cash  all 
that  was  originally  paid  for  the  property  and  in  addition  $500,- 
000  in  .securities  of  the  new  consolidated  company.    See  page  12S4. 

DETROIT  TELEPHONE  SALE.— A  number  of  St.  Louis 
capitalists,  including  Henry  Koehler,  Jr.,  Adolphus  Busch  and 
others,  are  members  of  the  syndicate  that  has  bought  the  fran- 
chise of  the  Detroit  HonM  Telephone  Company,  the  project 
being  financed  by  the  Commonwealth  Trust  Company,  it  being 
proposed  to  issue  $3/100,000  bonds  and  the  same  amount  of 
stodc  Detroit  telephone  properties  are  sold  oftener  and  faster 
than  any  others  in  this  oountiy.    It  is  a  "continuous  perfor- 


CHICAGO  EDISON.— It  is  understood  that  the 
of  the  Chicago  Edison  annual  meeting  from  June  ii  lb  June  j6 
was  to  avoid  publication  of  the  animal  report  wUla  na  eonh' 
pany's  franchise  proposition  was  befan  Aa  enmdL  The 
report  is  understood  to  be  the  best  the  eoAl^jr  1>M  «ver  pot 
out  As  the  council  has  passed  the  Irtnehiaa  onitnaiiw,  the 
company  is  free  to  go  ahead  .with  its  plan  of  cotuelidatioo  wttfi 
the  Commonwealth  Elcctrit 

MORE  WES1  INiilloUSE  .ACQUISITIONS —A  cable  de- 
spatch from  St.  Pettt ^Inirn  says:  "It  is  stated  that  the  Wcst- 
inghousc  Company  liai-  bocKht  oi  the  He'.i<la:i  owr.er-  t'::f  mi- 
mensc  works  of  the  Central  Electric  Company  for  the  crectH  n 
of  dynamo  machitie><  a(  Moscow  for  $J.noo.(50o."  No  details  a- 
to  this  arc  obtainable  in  New  York,  and  the  data  are  probably 
with  Mr.  Westin^muse,  who  b  expected  to  return  to  America 
at  an  early  date. 

PLANT  FOR  .ANTHONY.  KAN.— The  Citiiens'  Improve- 
ment Company,  of  Aathouy,  Kan.,  is  to  erect  an  dectric  light 
plant  and  invites  inquiries  from  concerns  desinws  of  bidding 
on  this  work. 

ASWORTH,  GA..  UGHTING  BOND&— The  town  of  As- 
worth,  Ga..  hu  anthoriccd  by  popular  election  the  issue  of 
$35,000  electric  H^t  and  watrr-wtMhs  bonds,  bearing  interest 

at  5  i>er  cent. 

l..\FAYE!  I  F  ELECTRICAL  .MANUF.ACTURING  CO,  of 
I.iiiayi  tte.  l:id,  ',f  which  Mr.  Thotnas  Duncan  is  president,  has 
inereasi  d  lis  eapil:il  ^tock  from  S.ip.ooo  to  $70,000. 

BURLINGTON".  V  I  .  liO.N  l  )S  — The  city  treasurer  of  Bur- 
lington, Vt.,  has  awarded  to  Blodgctt,  Merritt  &  Co.  $J9,ooo  4  per 
cent  dectric  plaM  bonds  at  IO4J077. 
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Construction  ^ebuj. 


MOBILE,  A-L.\  —Iht  rouaeil  hi*  ndioriacd  S.  U.  BiatUer,  cUaf 
cn^iMtr  of  t^<-  w.tcr  Wofhib  t»  fMfM*  jlMi  Md  —*'—'*«  far  ■ 

■aunicip*!  cimiw  ^ight  pUnt, 

ELBA.  ALA.— VN'orW  h^s  commenced  on  tbe  instal'.aticn  cf  a  lighting 
•><lem  in  ilui  Iowa  bj  Ui<  Pta  River  Power  C<mp*nj.    llic  company 

•WM  «  lifiit  4Mi  M  th*  Kw.  F«r  ib«  fwiirt  tht  ooavair  will 
piyply  ttc  Jmilutij  far  a* 


SKSSElUn,  AUL— Tb«  JiM*wig  CtaMR  Im  mMt  ttc  Knbif - 
iMi  RaihraTi  Ulkt  ft  fiwicr  Cfmy  a  fnMMic  for  M  ycin,  and  In 
■ddltiM  to  liii  Ike  MMfwr  If  w  b*  rtiiend  «(  a«r  ttntlM  far  • 
periad  of  ten  yeart.  Ttit  Joacifeara  Km  !■  Ma( 
and  U  expected  to  b«  lo  optratlaa  Maa.  It  «n 
to  fcacb  the  mine*  at  Potter. 

GADSDEN,  AL.A.— J.  D.  Gaboury,  o(  Gadaden,  manaftr  o(  the  Ala- 
bama City,  Gadadrn  h  .'^ttal!*  RaHway  ron*tpany,  and  the  Gadsden  Liglit 
Coflspany.  innounce^  that  on  June  J5  contracli  will  be  let  fiir  buiLiimas 
and  machinery  for  llie  piuposed  power  plvtt,  wfaidi  wiii  fimii&b  p^wcr 
for  the  iireet  car  •yttcm.  Ii(htinc  for  tbil  cily  and  power  for  roanufa** 
taring;  planta.  Tbc  probable  coal  of  the  propoacd  plant  ia  $is,ooo. 

fiiKKtbT  CITY.  ARK.— Tlte  city  ti  cooiidcrint  a  propoailion  to  buy 
the  plant  of  the  Forrctt  City  Electric  Company  for  $18,500. 

riNE  BLUFF.  ARK.— The  City  Couoill  haa  diNttad  that  tb«  Pine 
Blufl  Light  k  Water  Ccapioy  bt  aotUML  Iba*  i 
iht  «ilr.  Ia  fnaliaf  ikt  fnnAiiei  Oc  ckr 

IjOS  AKGXLBS,  CM-i-mU  wn.  tt  wuliiJ  alMut  Jair  «S  fc*  Oe 
apuwttlaa  •!  at  alacttk  Aibt  ■!■■«. 

.  OCBMtSmi,  GALp^Tka  Swatt  Tdc|taMi  Qamm  wntffplatfa 
tMMaJlif  aai  laprariai  fia  anMai  la  the       al  a  «ott  af  tfiMah 

CUKBXA  SnmiGS.  CAI.^1lM  Haitb  MMndaia  FMCr  OtMfMgp 

baa  recently  iniulled  a  WeaiinglioiMe  ateam  tnrbine  in  ita  plant  ia  ihU 
diy.  Tbr  company  haa  contracted  with  tbe  Eureka  Water  Company  to 
wpply  electricity  for  the  pumping  atatiea.  The  company  will  also  vnon 
kegin  the  constracttoo  of  iu  diatribuling  iyitem  for  FickU  Landing 

REDriNG.  CM-.  Tontracts  lja»e  b««n  let  by  the  Norlhrin  Califoi-nia 
Power  I'rmpany  for  the  inachmery  and  equipment,  which  wi-^  dt>uble  the 
capacity  ol  tht  company'!  power  ptanl  at  Vslta.  Tbe  new  plant  will  be 
a  duplicate  of  the  old  one,  bvt  will  be  icdepenileTit,  cii<able  of  xTKraimg 
j.eM  hp.  Two  addiljooal  reaervaira  will  be  built,  one  at  the  bead  of 
Ita  liaa  a«A  ite  attar  la  Maaaattar  Flat,  lae  nilaa  atara.  Ihe 
Haa  fiaa  Oka  lor  tta  war  a<  tabM  la  Van*  It 
Tba  aaavaav  Inbi  laeHitUr  «atm4  lata  ltt«c 
Mir,  wUdi  haa  aMda  H  tmrnrnttf  w  taOd  tti 

DURANGO,.  COL,^TksM8  U  Laftaa  kaa  applied  far  aa  electric  UglM 
wd  paaar  fraattiae  la  ttb  «Mar. 

CKIPfU  CREEK,  OOU— Tta  City  CoBacil  feat  paaaed  the  Frye 
dcclfle  lifhttw  Md  liaau  (raachiae  whb  amendment*.  The  franekiae 
«ia  naliflallr  dnapca  tt«  aaat  «(  Ugbt^  in  tUa  city. 

DANBl^RV.  COKN.— Tlir  H^tJaon  River  *  Eastern  Traction  Conpanr 
ha>  aeciirrd  a  franchiac  to  bmU  a  atreel  railway  from  OMining.  N,  Y., 
to  tiherman  Park.    Francii  A.  Stratton,  of  Mt.  Veniom.  ii  preaiHent 

HARTFORD,  CONN.— The  Pratt  k  Whitney  Company  la  no»  operating 
it<  |'l.,nt  br  electric  power.  The  eleetifeitjr  ia  Mipvlicd  by.  tkc  Hariford 
K  ret  ic  i  igbt  Caa^aay.  kal  laMr  aa  ttt  eawpwy  aavecia' la  laaull  Ha 

own    pr-Aer  plant. 

NEW  LONDON,  CONS.— The  Court  of  Common  Council  ha»  granted 

I  jt.imh  sr  .i;i;.U.-alirui".  iillmllttri!  hf  the  Cor.l»»l)d»!«d  Railway  rttnpiiny. 
!  li^  c -Tp-.t  ill,  1:  I*,  (frantrd  riRhta  10  lay  do.ibic  Iraiks  in  Main,  St.rt-  and 
Racuc  aitecu  and  to  btiiid  a  loop  line  on  Bank  Street  from  liank  StttH 
Ir.  Blackball. 

WINHSOH.   CONN —Tilt   cmslfart   for   wirine   anJ  in'lallinj 
motors   li-    1!:'    variiii.;   ir-uhinrt   m   the  Wind'::    Trn't  \\'orV. 
:r1  to  the  Plummrr  Klectjic  Company,  ol  Bosto».  M 
calls  for  the  insullation  of  tamp*  in  the  «erii%  lb* 

plans  to  operate  all  ol  ill  macbtnea  by  electric  mirtcTt, 

WINDSOR  LOCKS.  CONN.-  The  new  corporation  which  1^ 


Kntield    an.!    ^outii    Windsor.      .\    new    power   stattga   vlU  kt  eitCled  gt 

Windsor  Lt^ks,     liurdttt  L.-».>niia  ia  preaideot. 

DUN.NKLLUN.  hL.\.-Thc  Caoadl  k  aakfat  unnccmeat*  w  «Mlb- 

Uah   an   electric   light  plant. 

PENS.\COI-A,  The    Ivniacola    Strert    Railway    Company  bu 

decided  to  electrify  the  steam  divisirn.  connecting  Pcnaaccla  and  Tort 
itarrancas  at  OQCe,  and  has  also  under  consideration  the  extension  of 
whs!  is  Itiiowo  as  the  North  Hdl  line  10  Gjolding,  a  distance  of  ab■l^at 

three  miles, 

LUMI'KIN,  O.-S. — .\ri  cleclioii  will  be  held  on  July  a  to  vote  en  the 
propoaltion  of  t»<^i:tng  bonds  for  a  lithtirg  plant. 

ACKWORTU.  GA.— U.  M.  Putnam,  City  Clerk,  writes  thai  the  aif 

aaaa  rated  June  «  to  iaaaa  $n>|eo  kaada  far  aaanructing  water  waiki 
and  aa  alaniic  ligfct  pUat  Mtt  fcr  aaaattvadaa  trill  probably  ke  i» 
eelved  in  Aagaat. 

MAUVOO,  ILL.^'nt  CaaaaB  kM  fMai  tta  aaw  alacMe  Utkt  eidt 
It  b  Mated  ttat  Mr.  Sttaak  triU  aeacrt  tta  ardiaaacc  aad  «■ 
aril  <a  tta  taHallaHwi  of  aa  alMirie  figki  pilam. 
CHICACO,  HLj—A  ftaacWaa  hu  kaaa  fraatad  ta  ttt  Aatccku  Tde- 
pkatw  ft  tUtgrapb  Cnavaar  kj  tta  Beard  of  SaperHMn  l^r  eta- 
Miutthm  of  a  new  tdephaoe  eyateaa  tnm  Chicego  to  Dubuque.  Weifc 
wtD  eooo  begiD  on  tlte  eooatraction  o(  the  iiae. 

BELLEVILLE;  ILL.— Tbe  Belleville  Gaa  k  Electric  Ught  Co.  k» 
been  aold  to  a  a|ndlette  of  Chicago,  beaded  by  K.  A.  Anet,  tke  caa- 
aideratloo  being  }jo«,o««.  There  will  be  no  change  In  Ihe  roenagfaal 
at  preacni.  Harry  Kirchner  will  be  retained  at  manage^.  Ii  it  taM  Ikat 
plant  have  been  made  to  apend  lioo.ooo  in  icaprovcoientt  and  ketla^ 
mcnti  and  that  a  tubetanlial  reduction  in  both  fntl  aad  UgktftlK  laa  tad 
electric  light  will  be  made  in  the  near  future. 

MUNCIE,  IND.— The  Central  Union  Telepboac  Company  will  upaad 
over  |ioo,ooo  in  improvementa,  and  vrill  place  its  wirca  undefgroupd  la 
the  builneaa  aection  of  the  cily. 

SOUTit  BEND.  IND.— Plan*  ere  being  prepared  for  graduag  the  » 
leaalait  «f  tka  Narttera  ladiaaa  Mkaar  (laat  Saatt  ftaad  la  La  Vcitiv 
a  dtoiMia  af  4d  ^laa.  am  iriU  k«  aaBad  fkr  ttarty  A.  J.  Ha 


OOmnaaVUXB,  Om.— Tkc  UfU^  Bial  ft  tvwr  CeaMMV  ef  lUi 

city  ia  now  Inatalling  a  new  generator  which  will  be  uied  in  aiMiliaa 
10  il«  pretent  equipment.    The  Board  of  Commitiionert  of  Fayetu  County 

has  t\vfn  tht  company  the  prbiTcgr  of  slrinKii^g  ita  win 
ways  of  the  county,  and  the  company  will  wx<n  be  able  tO  I 
tor  li^ht  and  c>ower  to  the  farmers  of  I-'ayette  county. 

CHAWhORUSVILLE.  IND— 1  he  electric  li,!hl  ttuscees  re.ir.-ly  iradt 
Ihrir  annual  reixift  and  presented  the  city  with  S'.uoo  as  th^  mconr  >  rtr 
exfK*nses  during  (he  year.  The  trustees  al*-T  reserve  $i,';iO'  .1.  a  Mikiog 
fund  for  repair*  whca  needed.    The  people  are  divided  in  opiaton  con* 

tta  adiriMkmir  «(  itiitilBt  tka  plaat,  a  faad 


Chik  kaa  ptlMMid  lar  a  liaatftiie  far  ai 


U  le  kt 


to  take 


o\cr  and  consolidate  the  li-i«ircss  of  the  Enfield  Gib  Company,  the  En- 
field Eleclri.-  Light  k  fiwer  Company,  and  Ihe  Witidtor  LolVi  Ligktiaa 
Conpaoy,  lu»  Sled  rpplicatiua  in  Ihe  tupctior  court  for  pcrmitiKNt  to 
aperatc  Ikew  eenpanirt  endtr  Ike  maae  af  the  NaitterB  Cenaeetienl 
tilkt  ft  fMm  Coaipeity.  Tkc  mw  eaatpaay  wUl  luniitt  gaa  aad  el«a- 
tflelty  far  Windaor,  Winslaor  LaCk^  ThaaipioDirille.  Wtieheaw  Pohii, 


MUSKOGECs  1.  T^tkt  llttM*  af  ttig  gftr  kaaa  vatatd  ttio^eaa  «( 
the  •tys.eeo  ta  ka  aal 

BEDFOKD,  UL— X.  J, 
elcdrie  ligkt  pleat; 

SHENANDOAH,  IA.— Pleat  ka««  kaaa  aaade  for  the  new 
of  Ike  AftMeiel  Ice,  Power,  Heat  ft  U|tkt  Company,  whitt 
erecKd  at  tkc  caracr  of  TkeoM  Avenue  aitd  Maple  Simt. 
NASHUA.  IA,^W.  Galitt.  SeaRtaf?  Naahae  Water  Power 

liD  ka  gatrtided  In  iatptotreHnnta.  Tka 

f  O.CL  knd, 

CLAr  CBMTZBs  XAll.>-At 
la  tnae  faaiaao  kaada  fer  «  aav 

TOFEKA,  KAN.— Tka  Tkpdai  SJeelilc  Uiht 
for  a  fiaattbe.   WIIM  N.  HUl  aad  J.  W.  Oereaa 

BEUEVnXB,  KAN.— W.  A  Ptdlcr.  ef  St.  Loaii,  Ma,,  kaa  lai 
the^   contract   for    constructing   the   municipal    electric   tight  plant. 

OTTAW.^,  K.\N'  — It  is  r?o(H«ri;  to  tapetid  eboat  t>o>eoo  in  ioiprevjiig 
Ihe  water    wurk;.  iind  tVctri^-  light  pbNt  reee^  pBfekaie&  Ow*a 

Ford.  Si.  L^llit.  Mo.,  it  enj  nerr. 

M.^RQUEITE.  KAN.— H  R  lirace,  cily  clerk,  writes  that  il  i«  ptti- 
posed  10  contiruci  water  work*  and  electric  fij-Tit  plant  r-n-mhsned.  at  a 
coif   of   about  tiJ.ooo.     B.   L.   S-,':ndler,    ol    HiHiliinsm,    is  cririneet, 

TOPF.KA.   KAN— The  Indrpendrnt    Iciifitiom   Ci>iiiy«J>'  contempLites 
Ihe  cons(ruclM>r;  n!  a  nt  tv  tcle[:hcne  building  and  acveral  milet  of 
ground  conduits  in  this  cily.    L.  M.  Wood,  architect,  uo  give 

Ilea  regard Ing  the  bnadiag.   Mr.  iMani'  etoctrtcal  aagkiiar  ka 
of  Cke  aaderiraaad  aeik. 

L£XTNGTOK,  KY.— Robert  E.  HaMaa,  fHcral  manager  of  the  Lea- 
iBBtea  Liikl  ft  IWcr  Onaputjt.  kag  plaaed  orders  for  tkc 
asKldncry  and  cqulpaieat  fbr  ttc  iBtptaweiaeate  lo  the  pleat. 
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CROWLEY,  tAd^PlMM  AM  hdog  ni4e  Itr  Ml  ilicrii  nihrnr  fiwa 
womn  gokm       9C  Oovritgr  tkfM^  iMi  ciir>  iteMt  «■  to  lenrfai*. 

AISXAMDBIA,  UW>— AbNl  M,m»  wH  b«  ca«MM  nicaamg 
the  mam  aaA  «Kctric  ligkriar  qntfrn  10  tbc  nnrtr 

OFELOCSAS.  IJL— The  Bowd  of  Aldcrawo  Imi  dtdiM  to 
abaM  I7jSM  ia  Inktm  meadfaw  liw  witcr  moriu  and  electric  light  plant. 

WeW  tBERIA,  LA^nc  Qly  CMBdl  bu  gruiied  W.  P.  Caaurr. 
«f  K««  OrlcMik  ■  frwchiM  fw  4  fwii  u  ajtfita  •  mm  nUMgr 
the  .pfiwipil  MNcii  «f  lb*  dir.  The  nll«^  will  otiad  to 
riihin  •  ntf«  «f  «t  aiitMh  Henr  Ihtrie  the  ciMml  psIiH. 

HARS  KILU  US^-Jt  il  «tt*d  Att  en  decirie  IWbthw  iM«»t  will 
MM  he  eieeied  te  lUe  turn. 

MLTtlKMIBi.  lIDir-Tht  fnl  of  At  ejee^w  ^mmIm«  ■■  the  aaw 
pevcr  heeae  of  the  CmieiHetid  Gm^  Wectih  Ughl  k  T—hT  Camiaay. 
mer  WcMport;  he*  heca  plaeed  hi  eeMiidee,  eai  It  to  eM^ected  Mni 
feefcre  tlie  end  of  ih«  year  tht  full  heUMy  ef  ft*e  (tBer*lor«  will  bt 
to  «^nt:nn.  A  new  cnKinr  r>!  7,5oe49  wtt  mm  he  Imtaltcd.  In  addi- 
tion lo  the  four  Mcti.tosti  i  Srytnoiir  enginei  of  j.ooo  h|<  cich  ulr^irfr 
in  u»e.  The  boiler  rrom  n  rtiti^ppcvl  wrth  i8  Babef-s;U  \  Wilc^tx  bnilrr** 
of  «;.-  hji  r-Kh     An  aMiilijry  plant  ii  bciog  iBilaUcd  ID  the  PjaM  Street 

pcM'r    l:iu%r       r\    <>.    K«-i!holti    IK   cor.<:u1ti^  eWltnifCf  1   HvntaB  Pllfgtl 

is   n.aii^^'rr   L.f  the   rlrctrica]  dcpartmcjit, 

QI_lNl^,  MASS  — Thr  Quintj  Electric  Ughl  4  Power  Com|:jr.y  13 
teuil-iiiig  ift  Sic*  4ul'  !i!iii<  ri  at  the  corner  of  We*!  and  Caramon  Streets. 

PITTSHF.I.D,  M.\S>  — Tlie  pi!t»SeId  Eleetric  Companr  i»  emendit  b 
its  through  Oxc  grcive  at  I^kc  Ponloo9iK,  and  is  a!«^  iilacing  new 

lentr'   in  [>,-ilion. 

Si  i41.Sui  lELD,  MASS, —  iiie  Coaaty  CoetBiiiaiaacr*  have  awarded 
the  contraci  for  the  construction  of  the  fomtt  hedie  fer  the  Hall  at  Bee- 
ordi  to  the  Foaburgh  Company. 

WKSTHAMPTON,  M  \.SS  -  The  I.e»t!ier  B.i.ird  Coinpi'iy  U.i»  ni.i.Jf  ar- 
rangements to  light  its  mill  wttU  ckstrtc  -iKht^  -ii-il  l  as  otTerrd  to  fnTaisli 
<lec;ri.iiy        Iii?ht  the  bouscv  in  the  villas^  ^'  i^iii  cost. 

MIDDLEBOKD,  MASS.-rThe  Committee  ap-^omtcd  to  investigate  live 
affairs  af  Ibc  municipal  lighting  plant  gave  its  final  report  at  the  tt- 
Jaatntd  towa  nMciinc  bdd  June  ty.  It  reconmaended  the  purcbaai  af 
two  fBi  eaglMa  la  tUUm  ta  Oe  aae  atoeedr  it  *>*^  the  (nitalleilao  af 
■  taa-hy  iMiwediiefan  plial,  lad  a  aew  fenenlar  and  MtlMfehoiiil;  (hat 
Oe  ^netiee  of  writing  of  ga*  eod  clMtrictty  by  eoMiaat  he 
iwBwJiiieiy,  and  tiiat  ilie  9cr*ie«  be  aMend.  A  diy  ieirlee  nag  aha 
iceenaKivdcd.  It  »aa  voted  te  iMvo^rUle  $aobee»  le  aeny  eat  Ibc 
tecanawndaltofti. 

LOWELL.,  M.ASS.— .-V  contract  for  lighting  the  suburban  districts  has 
been  made  with  the  I.ovell  Electric  Light  Corporation.  The  proposition 
includes  the  subatitution  of  electric  lamps  for  400  gasoline  limps.  Under 
the  net*  contract  the  prite  f  arc  lamps  is  red.iced  from  $1^045;  'o  tioo 
per  lamp  per  year;  gasoline  lamps  c*iani?ed  to  electric  lamps  in-l  tlie  tiriee 
reduced  from  $27.75  per  year  im  a  i  o'clock  schedule  to  t22  60  per  Iinnp 
per  year  for  an  all  night  and  every  night  acbeslule.    At  the  end  of  two 

jaaia  Ibe  tiiaa  ibe  aM  aaatnet  tad  ta  !■■»  the  Qittha  af  lamr  fite 
tea  *iee  will  he  dtttt^aed  hy  ibe  haefd  ef  gei  Md  decMc  H(ht  eiH> 
adiilearrL  The 
wHI  he  tafwgee. 

CALULLAC.  MICH.— It  b  etid  that  the  Electric 
Bcnt  Company,  of  Traverae  Clly,  it  considering  the  location  of  a  r«per 
aiQI  here. 

V£KNON,  MICU.— IL  A.  Spraguc  and  Walter  Buab.  of  Coruoaa,  bave 
hc«N  befare  Ibe  Ceaii«l  af  iMa  plaec  wHb  a  view  af  eeeanni  a  ten- 
f«lr  ftaadUta  to  Nrtl  lb»  ameM  tifik  itntiltlli  tnm  Iba  SUewaitec 
pawer  »laat»  At  4f»  a  l%ht  vtt  hmp  pet  year: 

HART,  MICH.— Tbe  Fafe  IfaiiVNtle  Light  ft  Sawat  Company, 
af  CbieBfOh  UL,  to  luw  UHIbc  Igiiiia  a*  <he  aaaalnieliaa  af  a  hydro- 
alaelrie  plnl^  (a  be  m—Ii  lulled  m  faae  MafyMe  livir  la  Htaon 
Gauatr.  Xkh.  Ibe  ftehrtle  eaet  e(  the  fleet  >*apaaid  to  9Me,aeai.  I«  /. 
Bibland,  Fiial  Nalleaal  Baah  BuBdlaf,  Cbieiaa,  lU^  to  anilaaar. 

LITTLE  FALLS,  l||NI(.— The  MoHbmttni  Tk1e»hane  Cooveay  ha* 
purchased  the  Ward  toltfihene  Knee  la  Seok  Center  end  vfeinlty  aad 
will  reb-jIM  them. 

SAUK  K.VPinS.  MINN.— The  Sauk  R^M*  Ptiwtf  Company  will  oom- 
■cnce  work  on  tbc  coDtuuctioa  of  iu  nvir  paipar  flaat  tUa  year.  Tbc 
ylaDt  mill  COM  about  tsoo,o«o. 

NAStlW  AUK.  MINN.— The  citiiena  voted  JaW  J  to 
trie  light  plant.  The  probable  cost  is  placed  at  tS>***. 
it  Fiilabury.  of  St.  PanI,  aie  the  cntinacn, 

tflXXeAFOtlS.  UWN.— Tbe  Utnaoverw  Gcnenl  Bienrie  Cea«aagr 
aanaoncca  that  a  acw  electric  light'  rate  will  go  into  eSeci  Jaly  t,*  for 
Ibe  ccmonien  af  electrieky  for  lighting,  which  will  mean  a  aariac  of 
about  9  per  cent-  The  rate  for  electric  light  will  be  14  cents  per  kw- 
bour  for  the  first  fifty  two  hours  use  a  month  of  the  maximum  demand. 
6.66  per  Vw-he^frtr  for  all  in  excess.  These  ratra  are  stjbjrc?  ((»  a  10 
per  cent   terila\    c.ish    discount,   makinit   the    net    rjtr>    t  _■  6  fi  ceota 

per  kw'hour  respectively.    Tbe  new  rate  does  not  aSect  ifie  city  lighling, 

which  uitder  tbc  prcaeat  tato,  effective  stoee  Jtiae  1,  te  !>«  par  laaip  par 

year     The  power  rMet  are  tlto  unaflected. 

KANS.\5  CITY.  MO  —The  North  Erectric  Compaay.  of  Olno.  !u»  filed 
irttcle.  !„  ih..^  .h:;-.  it  had  bien  incur  p.  rated  taBdcT  Ik*  Uwt  of  that  State 

w:ii:     .-s! i;4i     '.k  of  tjyj.m  :'.  ■.■i  v.Licl>  fjOiBeo  to  to  bc  aaipliniid  ia 

Utssuuri.  With  an  office  in  Kansas  City. 


ST.  LOUIS,  MO.^i  to  reparted  that  tbe  Oarb  Iialbcfik  af  Phfladtlpbta, 
have  lavnlrcd  eaatrel  ef  th*  Laclede  Power  CoaipaBy  ead  Ibe  fidtoea 
Elutfle  lUeainetiac  Caaipuay.  The  nuner  to  deatod,  but  aa  tbe  Otiba 
have  lerte  locel  iatareaie  thcf*  to  ibanght  to  be  lawthlbat  ia  It. 

TWIN  BRIDGES,  ttOHT.— It  to  npaited  that  the  Chafey  Flaaar 
Mining  Company  la  contemplating  tbc  conatruction  of  a  laffe  laaemdf 
on  tbe  Mailiaon  River,  in  MadiiOD  Valley,  and  will  erect  two  piMrec 
plants,  one  at  the  heii]  •ti'!  the  ether  at  Ibc  foot  ef  the  eaajraa.  Ibe 
po»er  II  to  Ik:  u»-d  in  oper.itias  the  tone  diadfa  bNtt  af  Ibt  aaapaop 

now   in   opcratiDia   at  Ruby. 

GKE.\T  l  ALLS,  MONT.— Tbe  Montana  Independent  TctofbaaC  Ce«. 
paHy  wilt  install  a  complete  local  exchange  in  tbia  city. 

BL'TTE,  .MONT  At  a  recent  Aieeling  of  the  City  Council,  the  special 
committee  appointed  hy  the  Mayor  to  confer  with  the  irtanjgfmettt  of  the  two 
eKcit.c  itiifit  Ci>ni]>anics  in  regard  to  tbe  rs'du.u.in  uf  ttie  price  of  electric 
light«»  anitounced  that  tbe  Butte  Electric  Light  h  I'uwer  Comp^Qy  |irami*cs 
to  ledaec  ita  ratci.  Beginning  whb  Jaly  ■•  the  prcaent  domestic  rate, 
wbUh  to  M  eenta  per  kw-boar.  will  be  reduced  to  16  centa  per  kw-bonr, 
with  (ha  eaut—y  iMirnaati  Tbe  lato  iar  etaraa,  Mc  whtob  to  at  pwiint 
id  laali  par  bw-baur,  with  a  flat  dbeettat  ef  le  pet  ecat,  ado  be  aat  to 

id  CtMS  per  kw-bour,  with  a  discount  of  per  cent  for  peyaMBl  witUa 
tea  daya  daring  the  winter  months,  and  10  per  cent  dltoaunt  darlag 

the  somroer  months.  Tbe  all-night  rate  will  bc  reduced  from  14^$  cenle 
per  kw-hour  to  10  cents  with  the  customary  discount.  In  addition  to  tbe 
alxsve  rates  the  company  promises  lo  make  the  minimum  monthly  rate 
$1  instead  of  $a,  tbe  present  rate.  Tbe  company  also  promiset  the  city 
a  relMte  of  2  per  cent  of  the  gross  earnings  ctf  the  eomt^ny.  in  Ue^i  of 
the   I   per  cent  reliate  now  .n  etTect, 

AR  \r,\nnr.  neb.— Tbe  cilltens  have  voted  to  issue  3<,.)j..  lionds 
fiT  tlu   .  i-.^i  r (..  ti.i'i  of  an  electric  light  (»l:oit 

<- 1  i.Ni  i.)KLi.  H. — Tbe  addition  of  tbe  bydr.i  el<>-tric  i of  the 
Ci'-ncord  Electric  Company  at  Sewall's  Falls  is  nearly  cLni;iletcd  and 
will  soon  bc  in  o|>cration.  Two  AUia-Cbalnaers  turbo-generatora  of  500- 
■ah  ba»c  beta  iaileltod,  aad  ether  eMeaiive 


aaiAip  af  the  electric  light 


BURUKGTON,  p.  J.— Huaidpal 
to  nnder  conndcralioB  bere. 

TRENTON,  N.  J.— Preliminary  surveys  are  being  made  by  tbe  Public 
Service  Corporation  of  New  Jersey  for  tbe  placing  of  ita  witec  laadcr- 
aa  Aaed  Street.   Wark  eriO  be  atarled  e»  taaa  aa  the  aaneya 

CAUOBHt  K.  A— The  mm  panrar  heuac  of  the  HAm  Jency  k  Se» 
abara  kaStoad  at  Waalviltok  tibkb  to  to  aupply  ibe  ikolrltlly  fer  operating 
tbe  Cbtid-rafl  electric  gyiteai  betweea  Caadcta  Bad  AtUatie  Otf,  to  acirly 
canwtctod.  Bad  to  iigptUiid  to  he  to  epeiitiaa  rtoat  Ibe  ftat  «f  Jaly. 

NEWARK.  M.  J.— Tbe  apectol  Aideraiaato  CaaunlHee  cheaca  ti 
Ugato  the  (ceilbfflty  of  aianldpel  tigbttag  ptaat  for  Newark  baa 
to  retain  Runyan  &  Carey  to  report  on  tbe  cost  of  a  pleat  to  Bgbt  the 
tireet^  ond  public  buildings,  including  scbooit;  alio  on  the  plea  for  U|ht> 
Ing  the  C!t>  Hall  and  City  Hospital  wllb  independent  plants,  ibc  report 
to  (le  siilriniipd  by  October  1. 

GREEN  ISLAND,  N.  Y  — The  Villaac  Trwuet  btvc  granted  tbe  Bod. 
ion  River  Telephone  Company  pcrmiialaa  to  ptoCe  tta  wicCg  aadMgtaafld 
in  all  of  the  streets  of  the  village. 

NEW  YORK.  N.  Y.— Bids  will  be  received  nnUI  June  is  by  C.  B.  J. 
Snyder,  Superintendent  School  Buildings,  for  installing  electric  equip- 
men!  in  School  8,  Borough  of  Manhattan. 

.SODl'B,  X  V  Tlie  telephnne  esechange*  of  the  Eaipirc  State  T«l» 
idione  1  omiianv  and  the  U'ayne  .M.:inrc<  Telephoae  r^l1f"y  Ib  tbto  IBM 
were  (ritire'.y  ile.troycfl  hs    fire   on    lune  12, 

I'ATCTIOr.I.'F.,  X  V.  The  \'illjKe  Tr-j-lees  have  granted  ti.e  New 
York  ti  New  Jersey  ielephonc  Company  pcmtiasion  to  build  a  tubsay 
for  tbe  purpose  of  patting  ita  wires  underground. 

ALBANY,  N.  Y.-  W.  N.  Sheehan  *  Co.,  of  New  York  City,  hive  se- 
cured the  oontract  for  installing  an  cieclrie  ligbt  plant  in  tbe  capitol  for 
$4Jitwo.  J.  G.  While  Sc  Co.,  Itsc..  4.1  Eschans^e  Pt,.  New  S'ork  ("ify.  arc 
tbe  enaiaeers. 

ELMIR.\,  N.  Y. — The  Einiifa,  Cotniiig  it  Wavctly  Iilr«(rie  Rajl*iy  is 
now  securing  rights  of  way  for  its  line.  The  company  has  contracted 
with  the  Elmira  Water,  Light  &  Railroad  Company  to  furniah  power  for 
the  line  h^iginnin^;  with  June  I,  1907. 

BAlAViA.  N.  Y.— Tbe  Cicnesee  County  Electric  Light.  Power  &  Gaa 

Company,  which  feeeaHy  eecutcd  a  franchiae  fer  eapplyinf  the  tawa  lalib 
diactrteiiy.  he*  caalracted  fer  four  jj  kw  uaaatacaiere  to  he  InaMltod  to 
Ibc  aah^lalioa  ta  fhte  vWagab  The  CMspany  eapeeta  to  be  ahte' 
dactficky  la  the  cauMy  ehaat  (be, Stat  af  Oalaber. 

JAMBSTOWH,  Y.— Tto  CMiaen  bea  ceaSttocd  Oc 
of  the  Mayer  for  tbc  new  electric  flgbt  eeaiiafaitow,  the  awadwa  aC 
which  are  as  follows:  I..auis  (',  Ugnrr.  Wamar  P.  LetdUed,  Qoytaa  B, 

Hailer  and  Ered  BrigfT*-    The  li^-ht  r<-.mtnie 
of  the  municipal  electric  ligbt  plant,  the  government  of  wh 
has  been  vested  in  tbe  Council. 

CHARLOTTE,  N.  C  — The  Southern  Power  Company  expects  to  be 
able  to  furnish  power  from  the  Great  Falls  water  power  by  tbc  first  of 
the  coming  year.  Two  daim  are  tj^teiir  hitftt.  me  about  40  feet  in  ^eigS!t, 
ani^  rhe  se.o  nd  one  some  dnijiict  Ih  I  'W,  flUi'iit  90  feet  high.  Tlie  com- 
pany vrill  transmit  electricity  as  iar  at  <..trc«ville.  nearly  90  miic»  away 
if  conditions  shall  warrant  such  a  step.  Transmission  lines  are  'inder 
catumwlion  from  ibe  fatlt  to  Spartanburg,  a  distance  of  6$  miles.  Tbe 
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con  oi  tkc  CrcM  FfeOa  df«t]a|MM«  1»  flM«d  tt  tfiMMooii  nd  *  init 
amount  has  been  tftat  M  tka  toikjiim  mtK  Yoihiflli  mt  VM 
Mill,  »  nili»  fram  Clw1«M«,  Tk«  imitUpmtat  •(  Sndi  btaih^  tta 
Catasba  River,  owned  br  <iw  cmpwVi  wUI  b«  alwlcd  «cn  yctr. 

BORDL-L.\C  N.  D,~llt  Ntw  Bmcb  f  rjliDiii  Cta^Mf.  •!  WIM 
Jar  niakriy  t«  McfOwr,  win  ncrive  bUa  ntil  Joljr  «,  far  «r  aAa  of 
te)e]ilione  line. 

FARGO,  N.  D. — Tlie  Northwmcrn  Telephone  Comjnnjr  hii  coi'.mf need 
oorlt  on  the  coo5triic<ion  of  its  cooduil  fyitem  in  tbla  eitx-  The  com- 
yanr  »>I1  lay  40,000  (cet  of  condiiil. 

BOSTON'.  OHIO— The  Boston  Indepetsdrrt  TrJephone  Company  bn 
•pplicd  for  a  franchise  in  this  town. 

BELLEVILLE.  OHIO— The  Dcllcvilli  Home  Telephone  Conptny  nUI 
tacrraie  itv  capital  itock  from  $10,000  to  $75,000. 

AKROV,  OHIO.— The  Central  Union  Telephone  Company  contemclllM 
«3tt*iiMw  :i  I  filiona  to  its  cable  system  in  this  dty. 

ZA.NtSMi.i.E.  OHIO.— The  Zttuivill*  atOwMf  ft  Ligiit  Coapia|r 
has  wcux  1  2  c  ntract  to  plMS  17  Umm  >■  tvtaam  WU  PMk  Md  «i 
in  Maclniyre  Park. 

AKRON.  OHIO.— J,  Milton  Pyei,  o\  rie.,c;in.J,  bas  completed  1  l.ins 
tin  the  installation  of  on  eleelric  ligbt  ^tUti:  in  the  .^M  f.tH  uiifi  w|'.:ch 
to  li(hi  an-l  heat  tbe  county  building. 

DAVTON.  OHIO.  Thf  nnvtnt.  ElfMrie  Lithi  Compiny  h*i  Mcitrcd 
permission  to  croti  I/k  Mi.imi  .V  Uric  Canal  at  FitM,  Sceood  ud  TMrd 
Streets,  Dayton,   will;  wirrs  rncl.yaeii  in  ducts. 

ALLIANCE.  OHlii— The  .Sandy  Valley  r,-.ni:i.u,y  !r<^  Ijiid  oat  .i  n<w 
route  for  its  road  WlwtcE  .Mliance  and  Mtnscva  by  the  way  of  Mt. 
Union.    Work  on  (he  line  will  atart  next  month. 

TORONrO,  OHIO.— The  Sieubcsville  TrKtion  ft  Lialit  Company  bat 

taM  imied  ytimiMiM  tgr  dw  CmmcB  u  da«H»liwfc  to  Ihm 
thnmli  the  cU7.  Hm  oatiro  Hm  fraa  Bui  Lhrtrpool  to  SteakcafAta 
aad  WhcdiBt  inll  be  d«rtl«mclwL 

XBWABIb  OHIO.— Ike  OU*  0«Mnl  Rlil««y  Company,  vhHfc  «M 
«Kg*mMd  bcre  rcHntlr  for  tkc  tmifam  of  MMlac  ■  Um  froai  >i««Hk 
to  Laoeuicr.  Ii«t  Mcvtd  waaianr  an  tk«  ilikt  of,  war,  nd  i»  mtm 
■nuicing  lor  an  cBtrutu  10  IfeweHL 

KENTON.  OHIO.— W.  A.  Otan^  of  Ctki^lm,  dkf  «^iMtr  of  Ihc 
Ohio  Central  Kailiray  Company  is  making  NTWIT*  foT  ttc  puDlxmd  lloe 
from  Newark  to  Laocattrr.  The  road  wilt  tum  iiwa  YkMtqiM  tO  iiiUcM. 
port,  thence  to  Tbur«ion  and  LancaMcr. 

CO.N'NEAUT,  OHIO.— The  Conneant  ft  Southern  Electric  Railway  Com- 
pany. ffOfTM^fti  two  yesT«  aco.  hi)^  ^^>^n  re^-'ivH,  It  kes  been  decided  to 
purch.-i.t-  1  llti^(Tl-  rt^l-.t  ul  Aay  l<t.Arrn  ^lic  twO  flMel*  luleid  of 
operating:  along  tbe  highway  as  ori^in*.'.!^  [^rr^io^i-.l. 

CONNEAUT,  OHIO,— Chailet  Vsn  Libbri.  ,j|  n,,*i,.n  Mum  Ims  the 
contract  for  the  construction  nf  an  electric  taitafay  from  Eric  to  Caia- 
kridl*  Springe,  Union  Dly  aitd  Corry  and  connectiag  wHk  CkMMSt  Vf 
the  way  of  Erie.    The  road  will  lie  40  miles  long. 

CONXt.^L'T.  OHIO  — ISusini'ss  men  of  this  city  are  interested  in  the 
promuCiou  of  an  electric  railway  between  Cunoeaut  Lake  and  Meadville, 

Ik.  Ricki  «f  «ar  kw  km  McaMd  oiw  •  irMUr  pcnlao  of  tho  loutt 
wd  •  iTMt  km  keen  Mcaned  from  Ike  ViBaic  Ckandl  of  ZJM*llto,  Fi. 

FSIMOXT.  ORia— Ikt  Ldtt  Skm  Efadrie  MhMy  kM  Mowed  « 
fnuMMoe  to  FnmnM  for  tkc  cetnace  for  to  new  FmauM,  Sinditaky 
branch.  Tkc  Bttc  Couiir  Cniiiiiitol«ii*i>  kaiw  iraaled  ■  friMkiio 
through  dut  eooMy.  It  it  ittiod  tkol  toamueitoi  work  win  eoomcnee 
this  summer. 

D.AYTtJ.N,  OHIO.— Tbe  Citiiens'  Electric  Company,  which  recently 
secured  an  electric  light  iturullu^'j  in  Hayton,  has  anhmit^cd  to  tne  boar.t 
o(  imblic  service  plans  (f  t  I'l^  iir  'iv  n.-  i  undcrKfOar.J  ^yi:rrn  I  be  rom- 
pany  utarrs  that  it  will  rrmnenfc  ih':  >v.-.rW  K'tiii  :i5  tli<-  jii.Nns  l:;ur 
keen   JiiT'i  if 

TOI.F.nO,  OHIO.- 1>  H  J-.n:.s  (rrMir!,!  thr  Tulcdu  Jt  CVMmi.u! 
Railway    t'ompany    claimi     ihat     ,Tf  r-;i.'MMf  r.rs    hii.i  n:-..ir     li  r  :hr 

financing  of  the  propoeilion  wbicb  contemplatea  ■  line  from  Fremont  to 
BiNimn.  (tvlnc  diiwagk  ootrin  Iron  Coluakiu  M  Toledo  ia  MaaocUOB 
wilh  tke  Lake  Shore  KbetrSe  RaDway  end  die  Colfliaktn,  Marton  ft 
BiKyriis  Railway. 

PAULDING,  OHIO.— The  Tiltage  council  baa  been  oegolieting  for  tbe 
pwNkaic  of  tkc  fitaat  of  tbe  (balding  Electric  ligbl  Cotafaay,  kot  tkc 
deal  b  «ow  off,  aa  Ike  oonpaaji  aaked  Wjoo  (or  tho  plaat  aad  fnaeUia 
aad  tbe  Tillage  ««*  wilBng  to  pay  only  f6i,|aa.  A  propoiitlOD  ia  iw<r 
beiog  coaiidcfcd  to  knild  a  new  Ughting  plant  iiuUllinff  tke  iiwkiiiiiij 
to  tkc  ffaiar  •otlta  ftoat  aldcfe  ia  bdag  operated  at  a  loss  at  iiifcrat 

CLEVELAND,  OHIOb—lka  Facctl  City  Railway  Company  hia  been 
grgMed  a  francMac  to  tor  a  track  on  Fuliaa  Street  (ron  Fraaklta  Avaow 
to  Lsrato  Street    M.  A.  Fajwing.  iweaidcM,  clilau  that  dM  line  on 

DettU^n  .^  venue,  Rb<.^s  Avenue  and  Fulton  Street  will  be  in  operation 
this  (all  Fquipmenl  (or  a  temporary  power  station  has  been  ordered. 
Tbe  cAmpiny  has  made  appUcatioa  to  the  city  tor  an  esMiuloo  of  iu 
Denison  Areeite  line, 

TOLEtK>,  OHIO  — J.  V.  Todd  and  S.  N.  Young,  of  Toledo.  v.lic  are 
promoting  tbe  Cleveland,  Norwalk  &  Indianapolis  Railway,  are  making 
rattid  prf-|[re»s  in  the  preliminary  vdirk  (or  the  building  of  this  line.  It 
will  e»!rr.'i  Irnm  S.irwalk.  Ohio,  to  Blufllfn.  Ind.,  ctnnecting  Clerrland 
and  Iri'tiin^rrl'*  Knginrert  are  n(..v  at  wofh  Diaklag  surveys  iron 
Blufften  la  \'an  Wcrl.  Ohio.  The  Riggt  ft  l^bemMB  CVKHVt  TatcdCw 
ia  in  charge  of  the  engineering  work. 


SALEM,  OHtO^The  Yeiia«iloa«  ft  Okto  Mm  lailwar  k«  tiafiad 
tiNNk  OB  to  liae  kcttaoca  Laatoala  aad  CotaaHa.  TMa  will  eaooatt  tka 

Youngatown  ft  Southern  with  the  Salem  Railway,  both  of  wbicb  arc  ntiw 
ateam  roa^  but  arc  to  be  elcetriiied  and  operated  in  conjunction  with 
the  yf.init«tr!wT«  i  Ohio  River  Railway.  COBHaMc  for  tkc  Overhead 
mnnrials  .TIC  10  be  ;j::iccd  at  untr  ind  '.l  UpiCKd  tt  ftttPO  Caia  tllPAlat 
between  ^'oungstuvin  and  Saicni  this  lal]. 

CI.FA'FI..-\N11.  tUUO. — A  new  >i:biuSjii  '.tnr  Vtwren  Cleveland  and 
F.lyria  hit  been  projected  under  (be  nine  of  tbe  Cleveland,  Brooklyn  ft 
Klyru  Kailway,  witb  $100,000  capital  stock,  br  B.  E.  Ottman  and  VV.  E. 
Elliott,  of  CUvelaDdi  L.  J.  Weadock  and  J,  H.  Koialcr,  oi  Toledo,  ind 
a  A.  ThoBCfc  of  ESyria.  It  la  irapaiid  la  coaamet  •  ttoc  fraoi  Sondi 
BNoUjm  Ikiaaiit  BHaa.  Catwdto  mi  totnit*il«>  u4  ikaMa  «a  Bl>ilfc 
Tto  taadvMfteia  of  Hm  eoiiv«r  trfU  kc  to  Biytia. 

TOLEDO,  OHIO.— Tke  Toledo  Gaa,  Xloctric  ft  Heattav  Opavanr.  wki*  - 
kaa  SaOMldr  eoasolidaled  three  gag  electric  and  heating  plants  in  thia  city, 
wlO  doBC  down  the  lighting  equipment  at  tbe  aand  and  tbe  Floyd  Street 
stations  and  will  install  motordrivcn  pomps  (or  eircti1»ting  hot  water 
and  rotary  coovcrtrra  for  handling  power  which  will  be  grnrraied  it 
the  Detroit  Avenue  station.  A  j.soo-kw  Weatingbouae- Parsons  turbine  is 
now  being  installed  In  this  station  giving  it  a  total  capacity  o(  (>,iso  hw. 

MAN'SnKI.n.  OHIO.  The  OveUni.  AihUnd  J.Ur.^brl:!  Railway 
Lt'nivjriv.  Ilea  lid  by  C.  A,  it.Trtholamcw  ajld  Iljunlib  VV.  [..illham,  of 
r:i-vel;iji:t,   bu'.  c  inrr.eoccrj   work  on  its  lir.c  tn.-tvsecci  .Tr;^  ^lans- 

f,<i]'\]    .-1%   ^r.:.i:    ;iV   n    15    Ci~'mple1ed    the   Ci'ilip.iny  Imil.^    north  throusb 

Savannah  and  Greenwich  to  North  Fairfield,  where  connection  will  he 

aiada  aiKk  tfca  SaaMhp^  Moawilk  ft  Mansftdd  Ealhragr.  A  yawar  Miltna 

will  fca  erected  at  Atkland.    It  ts  expected  dial  dM  «nt  lectiaB  of  tkc 

road  will  be  complied  nex'  sritlnv 

GAlXirOLIS.  OHIO-— Tbe  Gillipolis,  Hontington.  Irooton,  Porta- 
aaatk  ft  Catankin  Raiiway  CaavaWs  taaaatly  incorporaiad  CHL  A.  E, 
Baaaa,  of  Zaaaieait^  pnyaaea  lo  kiiHd  a  large  system  of  traelioa  Iliiea 
ladiattoft  fcoa  GaWpoNtL  There  will  be  (otir  divjaiona  of  (be  eyeiem 
aa  follawi;  Okie  Uecr  dleliion.  GallbioHa  to  Iraaloa  aad  Fonaiaovth;  Cla> 
dnnati  divtsioa,  (Ullipolis  to  Waverly  oad  HBtdMro;  Cattanbna  dlvioiaaw 
Gallipolis  to  .McArtbar  and  Lancaster  to  CohiBihiia,  ead  Ike  Wilson  diefalaii, 
CallipoU*  to  Jackson  asd  WdUton. 

TOLEDO,  OHIO.— A.  II.  Sharp,  of  Columbus,  who  i^  :it  -.hr  n( 
s  <"i-yt?ip3riy  which  prcpostrs  10  haild  a  irattT  p'^-wer  vlant  fcr  iKc  San- 
■:Ill^l<>    Kiver    lKl-.»ern   'll'ln    aid    it.    ^r^^^:^.    uete.l    in    !.L»t    ucek\  issue, 

has  notified  tbe  city  authorities  that  his  co>mpai;iy  is  dr»ttous  01  bsddiixg 
for  Iha  Tdada  llrcet  Ughting  contract  at  the  expiration  of  the  preaettt 
eeolraet  witk  tkc  Taleda  RaUwaya  &  Light  Company.    The  compiuiy  pro> 

pecaa  w  taralgh  lataat  laaipa  htm  las  to  4*a,  U  tka  alqr  «U  «^«e 
to  aatattiik  a  ayiiaB  of  pahab  wftaa  aad  aaadota^  If  Aa  aeatraei  k 
aacBcad  ll  «iU  ■icMrtalc  «ka  kaiidinc  of  a  iflrariia  UiblcMfaa  tnna- 
Biiidgii  lina  tnm  Ft  Siaaca  la  ToMa. 

<XBVBLAm%  OOfO-Tfta  Ckitlaad  CooMtiidiaii  CMpany,  of 
Clceeho^  kaa  kaaa  awarded  Ite  <Mire  caaliaat  lar  kaildtat  and  cqiup^ng 

the  Uoe  af  tke  Clevcliad,  Aiihland  ft  ICaaaMd  Traction  Coaipaay.  This 
road  trill  kc  aa  cxlcailon  of  tbe  Clonhad  ft  Sonthwcttem  Traction 
Company  system  branching  off  (rom  the  southern  division  of  that  road 
at  Seville  and  extending  to  Ashland  and  Mansfiel-J  ".  hr  ;i<;w  line  to  be 
constructed  will  be  about  46  miles  In  length.  It  will  be  built  entirely 
on  private  right  of  way  except  through  villages.  Tbe  Cleveland  Coo. 
ttructwo  Company  is  10  conrocnce  work  within  sixty  daya,  and  will  daae 
ceatfada  far  waiauaatfau  wark  and  ataHtiat  toaiadlHHy.  Ma  fomtr 
station  win  ke  boOt,  aad  klgk-icaihw  camat  adH  kc  trawilfcd  fma 
the  Elyria  power  station  of  the  Cleveland  ft  SanAwCHara  Traetioa  Caia- 
pany  over  loo  circuits.  There  will  be  a  cros*-ce«mtry  Hne  from  the 
'Vellington  branch  of  the  system  to  Polk  on  the  new  line,  a  distance  I'f 
I.  miles,  while  another  feeder  will  connect  witli  tlu  s,,u!liefn  division 
'i  the  Cle^-eland  k  ^i^n^y'f<rv*rrn  .it  Seville.  The  iirics  wiU  be  designrd 
i.ir  ;t.t-jn  -..  hi  iL.tr  nti^Mi.r-.  S.jt  jn-eao  volts  will  be  used  at  (ifsl.  There 
will  be  five  sub  stations,  one  of  tbem  a  poruble  ilattOD,  while  the  utbcf* 

aic  ta  kc  toeated  to  kalldiata  at  Lcray,  Waal  Salcai,  Naakto  and  AiMand, 
Tka  aiik«ailaaa  wlH  ka  equipfied  with  one  joo-lcw  rotary  converter,  two 
taadna  ttwCaraicttb  awtobkaard,  lightning  arresters,  etc.  The  itallaM 
will  ka  af  aafldral  liac  (0  pendl  of  doubling  tbe  capacity  later.  Ika 
road  will  be  operated  by  Ike  Clamlaiid  and  Soutkwcftcrn  Compajty. 

CLEVELAKD.  OKJLA.— Tka  Flaaaar  TMafftanc  CMapany  kaa  iMirckaatd 
tka  leeal  ladtycadcol  Mkakonc  gyneai  at  daeelud.  Okli„  ttf  a  eanaM- 
andan  af  liijaa. 

ASTORIA,  ORE.— The  City  Council  baa  iiaiilad  P.  H.  Iia«^  ouaatcr 
of  tta  Bone  Tdcphone  Company,  a  jj-yeaf  fcaaddaa  Ikr  aa  aaMMdc 
Idcykoac  ggratcn  in  ihii  dty. 

OltEOON  CITY.  OREj— The  power  plant  af  At  Pottlaad  Gaacral  Blw- 
ttic  Ccapaay  »  tkii  eily  waa  hadly  daeugad  fcy  ftr<  as  Joac  10.  Tfcrac 
af  Ika  toieat  dyaaaiai  at  tke  Oregoa  City  alatioo  were  hurtMd  oat,  tfcsee 
Ocbere  WCia  rained  by  water,  a  switchboard  and  all  connecting  wires  were 
denraytd,  JWHing  the  plant  temporarily  out  o(  commission.  Temporary 
amngemrntf  have  been  laade  for  •trect  lightt  aad  railway  power.  It  la  i» 
ix>ried  that  it  will  be  tally  ito  ■oiilka  kafoN  tkc  cempany  c*a  Teaone  to 

ci>mji)ele  service. 

PITI  SBURG.  PA  -  The  .Mlegheny  Valley  Street  Railway  Company  ia> 
hied  notice  *iih  tbe  :jiate  Department  at  Hartisburg  of  an  increase  oi 
$  J. •'>•'<', o.ifi  in  its  capital  stock. 

H.M.IFAX.  PA  — The  Enterline  Halifax  Telephone  Company  will  aoea 
ask  for  a  charter  to  construct  a  lino  kitoaaa  (ka  kontatll  Of  HalHSt 
over  the  mountains  to  Enterprise. 
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WAYNESBOKO,  PA^Fin  Uu  Park  »oi  tlx  baildiimt  ^>l:>^k  ScIutik 
ta  il,  logctlMr  irilll  tka  wide  walk  iram  tke  trolley  uuioa  to  the  pavilion, 
«a  be  liihHd  wM  clecitWqp  fimdilMd  tr  tt*  Chnbcntai»  GmacMta 

dtM  at  «h*  ttmt  rtllaay  and  dwtiic  1^  ptaM*,  wlH  tem  afeutt  of 

POTTSVILLE,  PA.— It  i*  rejMmd  that  «  deal  faai  bnn  cloactl  by  a 
Nrw  York  syndicate  which  gira  it  ccntrn)  af  ihr  planta  o(  (be  Ediaod 
Eteclric  IDumliMtiBf  Comj>any  of  thij  place;  tbc  i'r.tliville  fnion  T;mc 
ttpo  Company'i  iiu-tu'iii-.n  OruiK^burg,   ilrck!chi-ivil;c  Mid 

dieport  braochn;  ihi  rc;ijilf  »  R  ulvray  ao4  other  Iroltcy  liaca  and  electric 
lighting  plant  in  ihi.  rcfiun  J.  G,  WUic  •  Cow,  af  N«W  Vofib  N.  Y.. 
it  ia  tlaled.  enjrinirrcd  ikc  dcjl. 

KUJZIO\VN,  i'A.--An  rlccf-cn  will  pri^iibly  sfiir  held  to  vole 
on  Uauiiag  S:L%nr>a  SoniJ*  fcr  cnLarpng  the  municipal  elfctric  light  plant 
in  tbia  place. 

I'lTTSBURG,  PA. — Chariera  have  been  aecured  for  aeventeen  electric 

piania,  whUk  will  fara  m  cMa  Araiighayi  tUa  awdao.  Tha  tlUe*  of 
(ht  caapgai«g  MnriOK  tbe  ctaitcia  arc;  Cail  C^Mr  Etetnt  Cmputf, 

Waibingion  Electric  Company,  Moneaun  Electric  Company,  Roalravtr 
Electric  Company,  Twilight  Electric  Company,  Speera  Electric  Company, 

Stockdalr  Klrrtric  Cctiiiiiiny.  Ncrih  B'lle  Vfrnon  E5e«r;c  Coropar.y,  North 

CharUr  I  h!rctr:c  t'cmpany.  I'.ill  :w  firlil  Kkct.'LC  CoiM:>iiT:>.  Fayctlc  City 
E^W-irtr  4_oirp.iiiy,  hist  I'lkc  Kun  Electric  Campiny,  KIco  KIcctric  Com- 
pany, Cair.i'.  FIccltic  C":i:l-at:r,  Chirlcru'i  Klrctiic  (.'L>r.i;i.lr-7.  .Mlfn  KIcc- 
tric Company  and  California  Eiecistc  Company.  Each  company  has  a 
•aptlal  Matk  a<  ||,aa»>  asui  the  directoca  m  |acab  Van  Wagner  and 
QaMMt  W.  tAtdt,  «l  fliiabnrg,  and  Jiim  F.  Cvdibam.  of  Mlcwt.  1( 

*n  ia*ei«ii^  im  tbcN  caavaidM 

Cii.\Ki.K5TON.  &  C— Tha  Uoliid 
permitting  the  ChnlcaMi  ligkt  k  Water  Ctmnar  ta  baUd  a 

GooM  Creek. 

CHATTANOOCA.  TeiW,— tt  il  npariad  tkat  S.  H.  Wt, 
Great  Fork'a  Power  ia  intereeted  in  the  plan  to  or^aba  a  ratljiiajl  ta 

take  over  the  water  rights  that  his  company  bold*  ud  M  caMMCt  aa 

electric  railway  from  Chattanooga  to  NaahvUle. 

NASHVILLE.  TEN.V— The  Nashville  RaUway  ft  Light  OoBipany  and 

the  rnntli-rrland  Teleph^n^  i  Teleursph  Catrrfsny  will  soon  amid  coa* 
tracts  ILT  installing  clirir  \\\its  in  tiiiiJiMi;rt>tjnd  fti'.d'jlti.  It  ia  agtfllMHad 
that  the  Sfccrk   t'-T  h-ntli  cooipajlie*  wiil  cost  jtbou'.  tjfio.o-j'j. 

BRYAN,  TF.X  —Ihr  Cay  Council  has  Rranitd  a  frjnchiae  to  Vtitt 
Branta  to  erect  and  operate  an  eleetrir  liiililinu  snd  power  (slant. 

FORT  WORTH.  TEX.— William  tappj.  altornc/  for  the  Nrrlhrrn 
Texaa  Traction  Company,  bia  a<u>ounccd  that  the  company  jaropoaea  to 
begin  at  once  the  conMrMliM  9t  Him  So«A  Sid*  HMg  If  Al  taMUM 
ia  granted  aa  asked. 

FORT  WORTH,  TEX.— The  Roaen  HclghU  Street  Railway  Company  ij 
oDaaadcring  a  propoailion  si  cosiaOiiclinc  a  line  to  the  aouib  side.    It  is 
tte  Fatt  Werlh  *  Artiagl«)i 
lia  wdir  aa 
KAVSVIUB,  UTAH.— A 

al  KayitiUc  isd 
Hd 

aperatcd  by  the 

SALT  LAKE  CITY.  UTAH-K  W.  Tadatk  and  L.  R.  Derby  bare 
nade  application  at  the  State  <-ii>i.:i<-er'a  aflca  for  the  appropriation  of 
water  to  be  divened  from  the  Farmington  Canyon  for  the  purpoac  *t 
generating'  electriail  power  for  the  Davis  County.    The  power  plant  il 

to  be  eretlcd  on  Fsrmi!iff""n  Casyr  n  »lih  a  capacity  of  500  bp. 

WINDSOR,  VT.— The  Wind'.rr  Elctric  Company  is  contemplating  the 
rebuildinK  of  lis  electric  lighting  plant.  W.  S.  Carter  has  r^^tgned  .ai 
president  of  the  company,  and  George  S>  Ro,cer^  has  beer,  elected  tO  4tt 
tbe  vacancy-    Cbarlei  M.  Hildietb  baa  been  elected  vtce-prraidetii. 

r-\  NrHlUIKn,  \' V  riini  and  specifications  are  beinn  previircd  l»y 
Lamar  Lyndon,  of  New  Vork,  N.  Y..  for  tba  pcopOMd  municipal  electric 

ll>ht  flHtt.  The  Ckr  OniKtl  baa  dcrtdid  ta  advutfaa  for  aali  a  ja^aar 
fcanAlia  far  clietrig  ilshiiBc  and  paaiar    tMi  cUy, 

SICBMONO.  VA,r-TlN  Jahtt  caMitiHaig  an  Fiaaace  airi  KactiMtT 
aa  Jiaia  14.  niici  a  niilMiaB  addac  A*  CHg  Caaodi  m  «ia  far  Udi 
fir  iirtthiff  tta  dtir  br  clectticity  for  3  or  j  yaiM  tiaai  Jaly  1.  ifay. 

WAUA  WAUA.  WASH,— Tbe  power  plaaH  tl  lha  HaittaHMia  Cai 
ft  Eiecttte  Owapaar  on  tbe  Wilia  Walla  K««r  aad  MHI  CtaCb  wan 
badly  damaied  bj  tfea  floods  caused  br  tba  aexrc  Mam  a(  Miy  ji.  Tha 
law  lb  tathnaiad  at  mtt*  ibaa  Igainaa.  S.  IE.  AHm  It  mmkt  af  tlw  aa^ 


MAIllSM-V.  WIS. —  DlJs  have  hctn  rri;<-!vfd  tcr  Ihr  cni^striKtiOQ  Ot  tbe 
dain  jitii  cle,:tncal  machinery  fiT  the  power  pjaat  at  Kilbourn.  P.  L, 
Spovnti  is  inlfrr»lrd.     Trol.  D    W.  Mead  is  engineer. 


SEATTLB,  WASH.— Tlie  Scitticv  Bcaiaa  ft  Saatbcra  Kaitnar  Cmb- 
pany  baa  filed  an  sppltcatioa  wiik  the  Board  of  PabUe  Worfca  ta  daabl» 

track  about  a  half  a  mile  uf  its  line  in  the  city  limits.  In  connection 
with  the  application  the  oSicers  of  the  company  have  announced  that  it  Is 
tbe  intention  to  double-track  the  entire  system  aa  fast  as  the  work  can 
be  done. 

MILWAUKEE.  WIS— The  Radcliffe  A  Porter  Manufacturing  Com- 
pany has  had  plans  prepared  for  a  new  power  house. 

FOXn  DU  LAC,  WIS  — The  Independent  Ugbl.  Heat  &  Power  Com- 
pany is  endeavoring  to  obtain  a  franchise  in  this  city- 

MARI.VF.TTF  WIS —Tbe  contract  for  tba  Mnatriietlaii  ol  tbe  aaw 
building  of  th.  ki-  .tu  .-.:  Manafictailaii  Cgapaay  hag  laM  lal  la  E.  B. 
tqwulding,  of  Menominee. 


City  rirrk.  •AritCf  that  BS 
fin    usuing   J^i.ooa  to  he 


MAKSi[ru:LD.  WTS-M.  G.  Fleck  ei^  si  fit?, 
eleclivn  will  -.irutialily  be  held  in  July,  t'-.  .0! 
used  for  Improving  the  water  arorka  and  electric  light  plant. 

MILWAUKEE.  WIS.— The  CianaK  Comii  Oa  3wu 
cha«e  i>ro^rty    m  Kfaiakldaflda  Uvar^  aa  a       lor  tha 
light  (lUnt:  aitn     imm  ti5a»aoa 
ment  for  the  same. 

MILWAUXSE.  WIS^Tha  Cauniy  TcmMm  h«««  ganrdad  Ac  ew 
tract  tat  the  ceaiiracalMi  af  the  ii|bilii(  plaat  for  ike  aaaMy  aliMhmaa 
and  hoaidMl  ift  tbe  HihrgahM  EafiaaifiBC  Coairiny.    Tba  plaal  vOI 

OOlt  $14iMO. 

BELOTT,  WIS.— The  CoauMa  CtaMB  has  cMaH  a  contract  witb  tba 
tdeit  Water,  Gas  &  Electric  Conpaar  lor  street  lighting  for  a  periad 
at  tea  ygara.  The  company  is  la  furaUb  tea  or  aMMe  a.ooo-cp  arc  la 
at  |do  p«  year.  TV*  ia  an  iacmac  of  Ihiitr  «fer  tbe  aaaiber  af 
tohkh  IMM  la  iMO 


SUPERIOR,  WIS. — Tbe  large  power  plant  of  the  (Jreat  Northern 
Power  Company,  which  ia  being  erected  at  Thompson,  is  progressing 
rapidly  and  is  expected  to  be  completed  before  tike  er.d  c!  il-if  year.  It 
ia  estimated  that  the  plant  will  furnish  Ao.ooo  bp.  hut  f'T  the  present  only 

3<»,Am>  hfi  '-i'-re^cptiJ-    There  iril!  hr  iVstalfei!  in  the  pcvrer  house 

thitr  iiiitK  ^:t  i..,<i.iri  l:p  t-jil:.  The  cj?*.  ■->£  tlir  entire  wjrV.  nhicb  wai 
begun  1:1  Tani.i.i:,,  ]iyi>5,  15  rs;iM...i4:d  hciwccn  thtcc  ajad  mtilions 
dollar] 


The  City  Coaocil  prepoaea  iMBcbMiag  tbe 
tt  aycnitd  hy  tha  ally.  P.  a  FlmMv  1* 


.MEUICIXE  HAT.  CA.\. 
telephone  ayetesa  |ms«^  « 

Biayiif. 

CHICNECTO,  CAN.— The  Marlthne  Coal  Company  is  negotiating  with 
the  Robb  Engineering  Compaay  far  the  imtaUatiaa  af  a  large  powar 
plant  at  this  place. 

CAMAGCEY.  CUBA.— Tbe  New  Haven  owners  of  tbe  Puerto  Principe 
Electric  Company  have  sold  their  lighting  and  tramway  property  to  Caoa- 
tUan  <ia|>iiaH««a  iaiercMcd  witb  Sir  W.  Van  Bom*.  Tbe  aMMra  were 
Mum.  L  A.  Uiiy,  W.  a,  BiMhtU  aad 

WINNIPEG,  MAH.— The  Bail  Td^haae 
lata  to  aQiilp  a  fand  i 

trict  manager. 

WINNIPEG,  MAN.—The  Winnipeg  Elaetrie  Coaipiny  will  build  a  !oar 
distance  telephone  line  from  this  city  to  its  power  plant  at  Lac  du 
Bonatt.  a  distance  of  <j  milea. 

r^CHTTA,  MET  — T?ie  Cin  FVftrips  e  Irrigado.  a  de  TTLlaln:.  hii 
recently  placed  a  large  order  tor  electrical  nachioery  with  the  \Vnlir.ic- 
houM:  k.lectric  Compaxiy  to  increase  the  capacity  of  its  jxjivcx  jiiant.  Tbe 
company  has  a  hydro-clcctric  plant  of  40,000  bp,  with  a  iransmlstion  Irae 
of  sixty  mijca.  The  com () any  furniahet  electricity  for  the  operation  of 
tba  talaea  la  aad  inFaiHl  tha  Faebaca  fciian*    Bialle  Flagoa  la  eUaf 


*  F,      fttlvaoB  II 


BERLIN.  OUT.— The  nuepaycn  cadoncd  a  brbw  yi«*Miag  lor  tha 
this  eity. 

HAMILTON,  OMXi-Bm.  Artbar  Xeaaady  aMM  that  ha  vflt  at  aaN 
nwbe  arraa|cai«Mg  for  the  conotrudtoa  af  the  HaallHn,  Aaoantr  t 
BraBtfacd  BaBlraid. 

BRANTPORD,  ONT  —The  Automatie  Tclcyhaaa  Coapany  ii  iattiUhw 
a  teiepbooe  tyatesn  is  this  city,  and  has  decided  to  eract  a  Ibrte  fMlafy 

for  the  tnanufacturc  of  telephone  suppties, 

OTTAWA,  ONT.— The  Bell  Telephone  Company  is  conaideriog  the 
eractioa  of  a  large  citlamiati  to  iia  biiiMiag  ia  tUa  city,  plana  far  wbkb 
have  beea  jaepaied.  C.  F,  She  ]a  pnddeat. 

INCBRSOLL,  ONT. — At  an  adjourned  meeting  of  the  Council  tbe  la- 
ftnon  Telepbooc  Company  was  granted  a  ^^year  franchife.  The  csah 
piay.  It  to  aiitod.  win  titfe  ttt  lyBlem  imtalM  lad  ia  apeeatiaa  by  Jaaaacr 
U  t*er. 

WtLLAND,  ONT.— F.  W.  HOBsfon,  snperintecdent  Welland  Electric 
Light  Company,  writes  that  wsrb  will  ptobably  be  conunenced  in  about 

six  ireifta  on  tba  laotaOatiaa  af  a  alalka  at  Da  Caw  Falls  far  the  i 
Men  «f  elactrle  poaar. 


DKLIII.  ONT  — Bi.lr  Kilt  re-r  ■  rrl  at  the  alfee  of  McSWS.  OtWNC 
BrdilK'fti.  Delhi,  uticil  Jutic   .j.  i^t  euiistrailtpig  *  eoncretr  dam. 

bnaaa.  Baaob  ate,  Jaha  S.  Fltldia.  ii  Taiaalo  <fc.  Tarrnlo,  la 
at  the  warb* 

OTT.WV".^,  ONT.— It  ia  announced  that  the  Grand  Trunk  Pacific  Rail- 
road will  build  a  tclcpbooe  system  in  connection  witb  its  transcontinental 

railway  from  tbe  Atlaalle  to  the  Paiiie  aad  «UI  aloe  eqaip  all  in  brtacb 
Uises  sriib  telniioBia,  F.  W.  MofMb  af  Maainal.  la  iiatidl  as  wo  gar  «| 

tbe  canpaay, 

BAMUC.  OUT.— Tbe  bylaw  to  provide  an  expenditure  >!  !  t7  -  "1  for 
a  civic  electric  lighting  plant  «a«  carried  by  the  elector*  The  e^nip 
ment  includes  a  ajo-hp  Corliss  valve  engine,  direct  eonntrte  L  t  i  a  two 
phase,  >,?o»-veh,  rctrolviiig  field  generator  and  aU  the  acceaaary  switcbea, 
arc  lamps.  e«cw  X.  L.  Aibea,  if4  Bay  Streeii  TofaatOk  it  tha  eaaooUIac 
cngiacer. 
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Am  Indujtrkit  Companit^ 

TIIK  CHARLES  J.  BOGUS  BUCtBIC  COWAKY*  «r  iTiw  lark. 

K.  v.,  hat  httn  iacorpaiiMd  tgr  C  J.  WngM.  L  BotClllim  tnt  f« 
The  capital  Mock      $5a.aMl.   Tk«  OlMBpUiy  yreppwi  to  aaimiictHi* 

trical  nuchinrry.  etc. 

Tilt  GEXERAL  VEHICLE  COMl'AXV.  of  KrrhonkMB.  Vtmer  < 
tjf,  N.  V    h««  h«rn  inrorporntcil  wi?!t  a  cipiin'   if  ^i.^so.oov,  to  muni- 
facturc  in.l  in  ill  liinili  of  motLir  v^lucu-!!.    1  lie  dirrctort  ttt  Phillip 

S.  Hill.  Charles  II.  CUtk  snil  kdward  T.  .Magottn  of  New  York  City. 

THK  SA-^KATCHEWA-N-  TELEPHONE  &  EI-ECTRIC  SUPPLY 
COUPANV,  of  S»k>too«,  C»c..  hti  sr.lil  mtt  to  n  l'n.-»>  wn«li<-a«<-  09m- 

KMd   at  J.   C.    Drinkle,    SailtutMon :    ;i.hr.    Wilir,    M,,,  ,  ::r.ir.,    an. I  ,,t!irr,. 

It  to  OOdtfMood  the  new  eoispaii)  »iU  makr  irvrr.il  iiii)Miiant  exicnttoni. 

THE  \VE.STERN  COXSTKUCTION  &  I.Q'JU'.viE.NT  COMPANY,  ol 
Jcncy  City.  .S'.  J.,  lu*  Ixcn  lilcor|X»atcd  wiih  a  capital  uock  of  taia,ooo>. 
Tbc  cewmjr  t§t§uu  »  comtniet  nOmd^  Mecrarh  and  NltpboM  line*, 
■MfeiMrr.  tlfaiin  t<i4|*«,  tlb  n*  ianrparaiM*:  N.  B.  Hmlof, 
XoBlddri  J.  V.  H.  Uwfcafit       W.  O.  ll«4«a.  «(  Ht*  Y«rfc  Otr. 


inearponUicns* 


DENVER.  COI  TlM  Fh>ri<U  Meu  Telephone  Compaoy  haa 

Ms«(Mcd  wMi  •  cifM  Mock  •!  fiiMo.   Tb«  iMWfomm  m*  C«hi« 


CARLYIS.  ILI^Vw  CMNHr  TdlfliMB  t  Tli««nph  Cbmpanr.  of 
CKown  Cmntjr,  hu  hm  InoorvoraMd  vhb  *  capital  mock  of  iij.ooo. 

Company   haa  iocarporated 
»iih  a  cifitil  Modt  a(  Tk«  luMfOMMra  Ch*llnn4. 

Vfm.  H.  Ttnwt,  Jai.  W.  ntiMm,  Amm  «pMr,  A.  t,  Ifmn  wd 

othen. 

HOWELL.  IND.-Tbe  Adnncc  TiltpliMe  CMpnr.  M|Aiilatd  at 

h:i  !  articica  of  incorporiitinn  with  the  •flccrclliy  Of  SlMA 
Thr  d  avi.  :ir(  Fred  WerkmaD  and  U.  W.  FauqalNr,  Of  e¥«n*fi)lc.  nrt 
Henry  ^  ouog.  Henry  W.  Hanig,  of  Howell. 

COFFEY\'ILLE,  KAN. — A  coiopany  haa  been  formed  for  «ht  purpoae 
of  buildmi  an  electric  railw»»  from  the  city  (o  Fornt  ParV,  and  >.ppli- 
catwn  will  be  made  immeriLntriy  lu:  a  charter.  T!ir  Jirc^tcri  of  the 
company  are;  W.  H.  Shepard,  L.  L.  BinninclMiB,  Deao  GUI,  S.  D. 
Ftaiier.  Jamea  Stanton,  C.  L.  Hallingawafa  tat  J.  B.  TackML  Tte 
company  will  be  capitalited  at  tjj.ooa. 

NEW  ORLEANS.  LA.— Tie  New  Orleans  4  Biton  Rcuiic  Railroad 
Cooipapy  haa  been  Incgrforatcd  for  the  purpoae  of  buildini  an  electric 
tailwair  bMVfca  Baioa  Roaf*  and  Kcv  OrlcaM.  Tha  ciovwiy  ha«  a 
•Wini  Mock  of  «a,s«Ma»  Ibt  iladAaMan  an  W.  O.  Ottcn.  C  S. 
Vonnr.  EdwinI  Goddnna;,  Kcm  H.  HImL  WtHar  1iirilr>aB»  aod  FM4^ 
Hand  E.  Lame.  • 

SPENCER.  \fO.-Mam  a(  JaaofpoNtiao  Ihi««  bna  SM  •Mb  « 
cipiial  of  Sj.joo  br  «ha  Shm*c  Kataal  TtttflMAt  Coavov       C  C 

Kramer  and  others. 

SARCO.XIR.  MO.— The  Sarcoxie  Telephone  Coatpaar  taa  bam  lattl- 
poratcd  »ith  a  capital  stock  of  $5,000.    Tbt  (acMpaialoco  aw  H,  B. 

Boyl.  IISTTy  Ilcan.  B.  W.  Ally  and  other*. 

HOLT.  MO.— .^rifcfc!  of  rnrorpofation  have  been  filed  for.  the  Cbn 
County  Tcleiihone  i  .tii .  wiLh  »  capital  Mock  ot  $50,000.  The  iMeOTi 
(wrators  arc  W.  H.  Sm  th.  I    \    Kby.  George  W.  Sexton  and  otbera. 

CHARDON,  NER — The  <  hirdon  Telephone  Company  has  Sled  ar- 
liclea  of  uwotposaiieo  with  the  Secretary  •(  Sute  wiib  a  capital 
Mock  of  fasdoaa.  Tlic  taeorpeiMaia  are  Adalph  W.  BIcbaaatt  aad 
others. 

DUNKIRK.  N.  Y.— The  American  Lux  IJghl  Company  I-31  Ur-n  in 
«wpcrai<d  with  a  ca(HUl  stock  o(  $4ao.o««.  The  directors  are  GuaUv 
BMg.  SMcbbaIn,  Saadoa;  R.  J,  Gioai  aod  OA  tlocbcig,  of  Da«bii^ 

WlUIAMStM,  M.  Y— TIm  WUIilBMail  Light  &  Power  Company  baa 
At  ailidafl  af  biaat^aiailiBi  triib  a  capital  stock  of  $ia.oo<).  The  <U- 
«aMaca  ata  jadioB  L,  Traaave  of  WllbaawMt;  Cbirlao  W.  Milia  aod 
OtHf*  B.  itHU,  of  Sodai. 

KBW  YOBK.  N.  Y.-Ho  EM  Side  Vladad  Bailtoad  OoapWs  *1M 
K«P«Ma  M  baild  aad  eptralc  a  acw  cfcralfd  line  botmen  Vfaat  AnMo 

and  Aveoae  A.  from  the  termlnM  of  the  New  York,  New  Haren  &  Hart- 
ford Railroad,  in  the  Brona,  to  East  Thirty  third  .Street,  Manhattan 
Borough,  was  incorporated  in  Albany  on  June  4  Capitj).  $.;o 
loti,  O.  W.  Darnt*,  of  Fisbkill;  1  H.  I..ii:,u~,  ol  Si^ulM-Tivillr,  Ohio,  and 
L.  C.  Twoinbley,  Chat.  H.  Coal  in.l  O.  B.  Nairs,  of  New  York  City.  The 
IMd  will  be  rur.  by  «fjir.  -t  cU.iricity,  as  is  found  most  eonveairni. 

COI.I  MBIS.  OHIO.-The  Je«e  T.  SkctU  T«le|>lMae  Ua9W>r  bat 
been  incfirpcrstrd  with  a  capital  atock  of  Isakaoo.  Tbe  lacofpofatan  ata 
Jene  T.  Sheet!  and  others, 

L.\Rl'E,  OHIO. —  IKc  i,.iruc  Telephone  Company  has  filc4  :i-*:clrs 
Ol  incorporation  *ith  a  capital  slock  uf  Ija.iMo.  Th«  loeofporaiofs  are 
J.  B.  Laoaard.  W,  F.  KnlAn.  Cbarlta  F.  dtibt  J.  B.  Ravlb  aad  a  C 


.N.  -s  Deck  and  E.  G.  ZimaNiaiaa.  It  It  prcpoatd  to  bsild  a  BBtual 

phone  system  centering  at  Old  Fort 

YOUXGSTOWN,  OHIO.-The  Mahoning  Valley  Telepbont  Coiitpany, 
of  YmmgscowD,  haa  bcca  ioetH-ponnd  wid>  $ia,oo«  CipiMl  ttock  tf 
Has  M.  Zanfcgr,  Looiae  Zenhy,  I«mb  Zcnky,  Loaia  A.  Zttafcy  aad  Aatt 
Ztraby.  It  la  fiofaiad  la  bidlo  a  ttitpbaae  liae  ikfaagh  iha  Ktbialti 
VaUtr. 

aNOHNATI,  OmO— Tbe  CatriagMo,  Kiddtaatsth.  Feet  naastt  t 
Alexandra  Illlerarban  Railway  CHaapaajr  bas  be«n  incorporated  by  Cla- 
cinnati  pe«|ile  to  bttild  a  line  alaac  (he  Kentucky  aide  of  tin  Ohio  Rictr 
from  Cinrington  to  Fort  Thomas  and  Ibca  down  the  LicUng  Rirer  10 

.■McTati'ina- 

r.im.VIN.  OHIO  — \.  H.  HijCM-.an,  of  Lorain,  Father  Stdber  ud 
11.  11.  .''lirnndalr,  of  ,-\von,  arc  forniir.g  2  i'om^mny  t.^  have  ^jo.cn.i.  capi- 
tal Stock  to  buiid  a  line  tiarougis  Avon.  Dover  Center  and  French  Creek 
and  connecting  with  the  Black  Rirtr  Tlieflbaaa  CfMHf  al  Lanlik  Ibt 
central  exchange  will  b*  at  Avon. 

L  IXCIN.N..\'I  I.  OHIO. — .Articles  of  incorporation  have  been  fiieil  f  jr 
the  Cincinnati  iDdependcnt  Telephone  Company.  The  company  haa  a  ca^- 
lal  Macb  of  •lebaoob    Tbe  laaetpeniiatg  an  Edwaed  FMbaB,  Chwka 

H.  tfTbao,  Waiien  ftlaww  Aftkar  R.  Meqaii  and  Geatia  W.  Orif< 

ddk  ne  cMifaay  ptapaaca  to  eaiaiUltk  a  ttl(j|iniiii  eiatea  i»  tbe 

CREiGC.  OKLA^Tba  Fanaai'g  If vumI  1Mt|ibeee  Cai^^  kaa 
laaotpateted  wHb  a  atphat  af  tjAiaoa  by  J.  P> 

ROSSVtUE.  OKLA.— The  Farmeri' 

died  attitlce  oi  incorporation  with  a  capital  Mecfc  of  ISiOco.  Tbe  iB> 
eorpotaton  aia  C  A.  Taft  aad  otbera. 

CARMEIf,  OMJti— Tbe  Cannen  Electric  Light  &  Power  Company  hu 
been  Incorporated  with  a  capital  ttcck  of  $!>,«««  by  J.  F.  and  S.  A. 
Moll,  of  Caraiea.  and  Z.  B.  Bird,  of  Eold. 

LEBANO.N,  PA.— The  Peoplc'a  Electric  Light  Company  hat  been  in- 
corporated with  a  capital  of  $10,000.  Directort:  Geo.  II.  Heiaey.  of 
Lanc»«fr;  Gra.  B.  Woomer,  of  York;  Charles  Davie*,  of  Marietta,  tad 
others. 

^ERESFOKD,  S.  D-~.\rttclc«  of  incorporation  have  been  filed  for  the 
Colhard  Telephone  Company.    The  company  has  a  capital  atock  of  $s5.ooo. 

PALFSTINE,  TEX.— Tbe  PalaMiac  Uabt  *  Fewer  CoapaflV  bat  bt«a 
incori:«ri;r<-,<,  with  a  capital  of  feaoiaBe.  Jeln  M.  Fhafttald  aad  P.  W. 

Brown,  are  tbe  incorporatora. 

COOPER,  TEX. — Articles  of  incorporation  have  been  filed  iy  -.ht 
Ddta  TdtplMoe  Cooipaoy  witb  a  etpttll  OMck  of  (is>ooe.  The  iocorpora- 
Mta  tea  C  IL  Raid  aa 


OTTAWA.  ONT.— The  RItrtilt  Btaleia.  Ltd.  baee 
wRb  •  capital  of  f  ieoyeao  tt  aaaButBelafa  |iai  ckalridlr,  flatarea, 
eie.  Tbe  dliceioM  m:  A.  A.  Seen.  W.  L.  F.  toHb  and  A.  Y.  ~ 
all  ot  Ottiwt. 

LONDOK.  OMT.-Tba  hMematioMa  »eclrfe  Om$m  bia  beta 
bM«  with  m  lapitil  of  Vtoontoa  ta  ana 
ladriaaty.  Me.  Tbe  dircetafa  aiet  A.  R.  BldNrHaff.  6. 
B.  tlatbeaiie,  aU  af  TntaaM,  Oat, 

tfOMTRBAI,  OVBr-Tba  Si«iMav  Elacttic  U|bt  *  FWiser  Caaipiap 
baa  baea  laaarpafaiod  *iib  a  caphal  of  «tsa.eoo  ta  Mie  ever  tbe  baibiwo 
af  tbe  CirtarrUe  Eleetric  Ugbt  tt  Fewer  Caivaar  aad  ta  cany  ta  a 
ftoval  baotam  ai  aa  tiaettk  Ugbt  aad  pewit 


L^aL 


TlfFIN,  OHia— Tbe  Old  Fost  KatatI  Tclephnnc  Conpaay.  of  Sesieee, 
fX,  baa  teaai  laeerporaltd  bp  R.  C.  Sfaannan.  S.  tl.  Try.  C  J.  Ffy,. 


LIABILITY  t>F  MI'N"inr'.^l.ITV  Thi:  .Suf  rrnrr  Court  of  Calif  .fnia 
in  the  suit  ol  Davcn*t  Ihc  City  of  AUm-da,  his  rt:vcr»^d  ;hr  trcmsa 

ol  iKr  liJwrT  f'-ii;:  f3i":ible  ;n  ll-.r  ttr.ii' i(  ifsdity  Tl'.i;  (llinlil^'s  "ife  >al 
l<ille<i  the  al'.e>(eii  neijltgeficr  i.f  the  titv  in  nper.iting  :t^  iruni.-'pal  I'.c: 
trie  light  plant.   The  points  in  the  decision  are  as  follows:  (ly  municipal 

fuoctfaoa.  aad  biaae  ia  lliHe  far  daatagta  aaatid  br  the  atgUteaee  of  M 
OBpltyiia  la  Iba  apcriiiaa  of  the  plaaL  (a>.  Whoc  eae  wet  laland 
tbtomli  'the  aci%niee  of  tiw  rmploreca  of  a  dtf  ta  aperittac  ea  deelrii 

light  plant,  a  contention  that  the  city  was  not  liable  because  t'.e  grant  ot 
a%thoiity  to  racintain  Ihc  plant  was  givcit  to  "a  board  of  trustees  of  tha 
city"  aii^  ftot  to  lli*  eitv  uas  untenabfr  <3>  WSif-rr  tmi?  nsinr  n  -*"»y 
over  ft  vai^itil  l:^t  v»hi."h  h.id  Ix-en  ii».r.1  for  n"-.Tr.y  ye.ir*.  t:y  reslTfrnti  in  the 
neighborhood  was  injured  by  coining  in  contact  witb  a  live  wire  of  aa 
electric  plant  negligently  lying  in  the  path,  the  operator  of  tbe  plant  1 
not  escape  Uabilliy  on  the  theory  that  the  one  injured  srsa  a 
aa  he  waa  a  licenKC. 

POLE  LINES  IN  STREETS^— la  Ifea  eatc  of  tlx  Merced  Palla  tiaa  1 
ElaMrie  Caatpaap  vtaiaa  Tteacr  at  bL.  Iba  Caan  of  Appeal 
Dkniet  of  CallfotaU  bia  nded  anlail  Ibc  eoavaop  at  to  tia  ' 
right  to  mainuin  Its  polet  in  tny  specs*]  locations.  Tlic  toabi  potnit  la 
the  decision  are  as  follows:  (i)  Where  a  gas  and  electric  emapaay  had  btta 
trinled  a  franc'ii<ie  tu  f.p>n«tni«  a-id  m^infsln  Its  poles  In  the  •<e»*1i  «i  a 
city,  tt;c  i:riginri'  l.  r.-tririi  .if  thr  p.lt-*.  hy  ttiv  jitv's  ];ermi-%s.i(";t..  created  nO 
ataoJute  indcfeasttrie  right  or  irr^'..  vaMr  hccr.xe  t  .  n-aintiin  each  pcle  it 
Its  particular  locatiim  for  all  tim-  < -■  i  Mere  la-.i^c  .jf  time  ;5  iniiifficicit 
to  create  a  pte»cnptivc  right  in|a  itas  and  electric  c<)Eisi>si^y  t.>  inaimaitt  tts 
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poles  in  c  s:rrc!4  in  the  identical  ipo?  in  which  ihfy  were  locatMt 
(j)  Tl-c  mere  illcna'Jir.  jf  -rreiMrablc  iojary  ii  iuuAcinit  ia  utiooa  lor 
an  111  mill  r  1  ;i  i'l.  '  tii  lode,  il  4354,  4408.  4410,  4411^  44IJ.  under 
wh'ch  ihe  city  im  ii;^uri^u;;iLetl,  Test!  io  tJie  city's  board  of  travtees  full 
power  M  CfUbliih,  alter,  open,  iitipro\'e  and  rejiair  ■treeti,  remove  otislruo- 
tiou  Ibtrclnaii  ui4  yeucrti;;'  manaK<^  and  con:r;:  rLe  uaK.  Cooat.  Jtrt. 
ti  gim  mry  dtjp  fomtr  M  tnahc  lad  anlMtc  wHUa  in  liarita  all  IomI. 
MiiitMT,  poliM  and  elbar  ngtMkmt  net  Ui  coafliet  wiili  ■encial  and 

the  ftmdam^iitat  law  of  th«  StlM  «1»  declarei  that  franehtfc*  to  tlK  O* 
•ITNM  (hall  be  exerciinl  uader  tbc  direction  of  tJte  nperinlrcdcat  of 
ttreeta  or  other  officer  in  control  thereof.  It  ia  held  that  where  complajiant 
erected  certain  electric  light  polea  in  the  ttieeta  of  a  city,  it  acquired  no 
uciiwive  right  to  BuiBtun  Um  mac  ia  llicir  origiBal  ptMittoai,  and  eoul4 
not  vtMrtto  tkc  chr  fnn  nrntiag  ihim  b>  aaw  locatian*, 

FSDBSTKIAIIS  AHD  WIXKS^Tie  Smfitme  Ctun  vt  Geargit  ia  the 
Mtkn  «t  Havcll  afaiaat  lha  Smthtta  Bdl  Tdcpheoa  *  Tfetegragh 
CMftMf  fci*  Macd  ioiH  of  Oa  riKhta  of  pedennuM  b  •  dccWon  •! 
whk^  It*  «wii  arlUtai  la  atAJoiaed:  ci)  Where  a  dedaration  dl(gc4 

that  a  telephone  company,  in  sttetchinK  wires  along  a  public  Mrcct  «f 
a  city,  permitted  one  nf  then  to  tag  while  heavily  charged  wHh  clcs> 
triciiy,  or  to  become  »o  cbargnJ  rtrctricity  while  thu«  tw^nt  at 

a  place  where  it  «a>  likely  to  pc  ii>!riaii*.  and  gave  m  i\-iimn>; 

of  the  danger  arising  from  fuch  ciiaiffc,  in  consettMrnee  of  whkb  a  person 
walkinc  along  the  tireet  came  in  contact  with  liu  hi--  snd  vja  teriMKly 
injured  by  the  alectcic  charge,  tbia  MtAcicntly  Mated  a  case  of  negligence 
Mt  the  part  «f  tli«  dafairfaat  ta  wMkaMad  •  «Mia«d  dmnar.  (s)  It  is 
iMt  nci^igeaee  a*  a  aaNar  of  bw  far  a  iitimrhn  ts  «ma  •  public 
atreet  at  a  point  wfecre  there  ia  aa  craaawallt.  Tba  «§•  el  paUia  itracia 
batween  «r«tainga  la  aM  Vmitii  lalclr  la  aahaila  aad  vchtdta.  Sacb  nae 
by  footmen  does  not  nramirily  constitute  negligence,  if  due  caution 
la  exercised.  (3)  Where  a  declamiion  alleged  that  a  pedestrian  was  go- 
ing along  a  street  and  started  to  ermt  it,  when  he  was  bttuci  in  the  face 
by  a  wire  which  a  telephone  c>  mr^ji  y  I  n  "  negligently  a  l-  wnl  \j  sag  while 
highly  charged  with  an  elrrtric  r  irrrr.t,  r^r  10  become  tto  charged  while 
sagging,  -Mil:  lut  s'vii  g  u.iininj  nf  Ihe  I'aiiker,  and  that  while  seeking 
to  gtiard  his  face  from  the  wire,  the  piaintitVs  hands  came  Id  contact  with 
it  and  waa  iltiarad  by  reason  of  the  electric  current,  and  that  he  was 
fault  «r  «a^igen«e  ia  and  about  lite  trwuactioa.  and  was  in  the 
;  at  aautiao  aitd  dtHiciiBB,  a  gcaaral  <g»ancr,  an  (ha  gnoad 
tkiC  tha  pWatiff  vaa  vat  ia  ite  cscrdaa  at  nrJiiiMT  car*  and  pradwaa 
far  Ma        pra*w;ilt»H,  aod  tkat  br  Ihe  wtcrriia  •(  iMih  aara  he  eaald 


TBK  HAlTDFACnnB  OP  ENIRCY.-inie  Si^tMie  Court  of  Louie 
iaea  in  the  aait  of  the  Stale  verm«  the  Near  OrlaiBB  JUilwar  n  Unht 
Ctnpmis  baa  twM  that  the  lever  MiiiM  i 

liernse  tax  is  sound  and  that  tlw  eonipaBy  fa  set  a 

article  3:9  of  the  conatitntion  of  1B98.  Tlie  Court  said:  "It  is  a  debatable 
qiMrtion  whether,  an  electric  light  company  is  a  DianuTacturer.  Conceding, 
for  the  take  of  the  areumetst.  that  rSefrnri.mt  cntr.pap.>=  t]^\^  manufailMfe 
electricity  and  1  t-^il.  tl:t  next  qur^li  in  frr  suUitu-n  w  v.r;i  lhrr  iir.i-fuL-fr 
of  tl-iit  VIr.rl  -nt  (  7ii:ri,-y  is  ;i  "man'jl.i.  tur*  r"  m  thi-  ci  r.^r  ci  :irtii_-lc  .-.-^  of 
the  Cunstiluti.jr.     In  the  lrK^*-.ltivf  liistciry  of  the   trim  "manu- 

facturer" bat  neTcr  been  applied  to  a  gas,  waiet  01  clcctsic  &ui>i>ratlon. 

ttj  «f  tbe  Revised  Statute*  «f  tgpa  fpeaki  of  "manufactures"  of 
«Mal(n.  linen,  tilk,  bcmpen,  dMlt  aad  cordage,  and  of  lh«  "man- 
afaeHtir  er  iien  aad  adMr  aMlal*  and  (UaiiL  It  avtherliad  lha 
et  MrpiraBiaa  tor  the  purpoae  ef  aoaitfaeMtc  and  fer  hbv 
peaea,  iitrtiidiag  ihc  construction  and  operation  of  works  te  aappir  cilita 
tad  towns  wKh  gas  or  water.  As  amended  and  re-enacted  br  Act  Mo. 
11:4,  p.  of  n><»?.  tb>  Txori.l  "tnanuficttire"  is  w-cii  in  the  sai^  restricted 
f'-':f,  .mil  n  rti  J  li(-i!  10  wor«:3  of  T'ubl-v  iif.lit-^  tc  r.tipply  cities  and 
tD<%»fi  MiEh  »  :r<  r,  <'rctr  :ni:v,   (jrt*  or   fuel  Oli.     "IlirrL   is  nn  rrafnn  of  p'l^Ff 

policy  for  exeri|iini^  'icli-  c'impiio:r?i  from  faxa!i:i-.  in.i  it  thr  ^.inie  t.mr 
delaying  excmpt-*oti  to  otiu-r  c>[>ii>ora1loit9  exercising  wmiiiir  iranchisr^  in 
the  iMcrert  of  the  public.  In  Commonwealth  ol  Pcnasyltrania  v. 
Clcctrlc  Light  k  Towcf  Company,  aa  All.  8j9.  u  L.  R.  A.  toy.  the  ^ii- 
pteaN  Ceart  ol  the  State  bdd  thai,  while  the  dcCcadant  eatapiay  aoight 
tcchnkailsr  he  (aa«td«red  a  awMifieMrar  a<  ahctridly  aad  Hihl,  It  «ia  net 
a  "tiuMilaemrleg  oMpeeatiPp''  In  tbe  acnae  of  a  t 
^  wth  eeraeiiatioae  fieia  laaatlua. 

SPIKES  IX  LIGHTING  POLES  — The  Supreme  JudicUl  Coort  of  Hai- 
■aehi-selts  (Norfolk)  bn  suNained  on  exceptions  the  trerdict  againat  tbe 
plaintiff  in  the  suit  of  Little  versus  the  Hyde  Park  Electric  Light  Company, 
as  to  damages  for  an  accident.  The  point  raised  was  a  simple  but  rather 
interesting  one  1-,  tr>  the  proper  nutnre  .  f  t^-le  spikes  u»ed  »■<  "tiTH. 
The  plainitfTs  ca«r  vxis  that  tbr  a;iiko  w.^ic);  gare  way  i^nd-r 
him  was  not  a  suU^liic  spike  for  the  purpose  lor  which  it  Li*'d. 
inii  that  it  was  not  properly  drircn  into  the  pole.  Bat  in  tci- 
ufyiiLg  that  the  (uperiolcodcBt  ptomtacd  a  year  before  the  acct- 
<lcm  ta  take  ent  all  drivca  aplhMi  aad  aabatilttle  aerew  ipihaai  lite  plafaNUI 
•Aaluad  that  he  knew  that  drfraa  apiitea  were  than  la  the  pata.  ft  I* 
tnae  that  he  did  not  admit  Out  be  knew  that  driecii  apihce  ef  Ike  Mad 
ta  iliNatiea  were  in  awe,  and  there  srai  evidence  that  Iher  were  mote  dan- 
ttrctu  than  beveled  driven  spifcea,  But  he  admitted  in  terms  that  "step*  getting 
looae  was  not  an  infrequent  occurrence  during  my  time  of  employmmf,'' 
and  "I  would  tell  a  step  was  loose  !-v  It  i-  ferlini?  nf  it  ?>h<-i,  I  tr-il  hoM 
^t  it.  I  suppose."  The  rest  of  ih<!  cv^Jcncc  tnuchins  rn  the  pl^ir-'it-'-s 
doe  care  is  a*  follows-  Thr  plaintaif  had  been  in  the  lieteniiant'^  r(iipio\  ris 
a  latcp  trimmer  for  1:  >c;.r-.  As  such  it  was  his  duty  to  climb  each  p  ^' 
beleoging  to  tbe  defendant  (at  the  tintc  of  Ihc  accident  there  were  139) 
**tty  ethw  days  Htceft  a*  — ***'g^  ^itlit**  atd  on  these  eirery  three  to 
deyi.  Whtfl  Ae  piaJiMifl*a  tlaie  taaa  oat  wholly  taken  op  ttfaraing 


the  lamps  because  there  was  a  moon,  he  worked  as  j  liKi-!n.iri  in  making' 
rei^atr-*.  2nc!t,ti:!ii'K  taking  down  and  setting  up  poles.  In  tJiat  connection 
he  ;tu<.l  r-jtii  ;  ili  -  l-orcU  lor  spikes  and  new  spikes  put  into  poles,  althougla 
in  his  testimony  he  did  not  admit  tJiut  be  personally  had  bored  more 
than  ««ie  bale  for  the  driving  of  a  spilce.  or  bad  driven  laarc  than  that 
aae  aplkc  far  which  he  had  bored  tbe  bole,  lie  tcatiiied  that  It  waa  Ua 
duly  la  laaha  a  daily  report  aa  a  Uank  fiuaithed  hy  the  delwtdint  (er, 
(he  purpeie,  aad  that  aoa  af  the  hea^ga  en  lUa  hiaeh  waa:  "The  faHaia* 
lag  repairs  are  needed  on  Ihe  dreuli."  He  also  testified  that  it  was  hia 
duty  to  put  upon  that  blank  aaything  that  might  be  Mcn  to  be  neediac 
rcpdiis.  He  futrher  te^lttied  that  if  he  found  a  pole  where  a  6tep  wss  loose 
which  he  could  not  icpair  biiiiwK  taliliough  he  did  not  think  he  ever  bai) 
been  told  to  do  it),  he  Uiought  b«  might  to  report  it  aad  he  did  rtpert  it. 
Other  evidence  awBt  t»  ahew  that  it  waa  left  te  the  trintatcr  ia  report 
needed  npairt. 

DEAm.Y  GUY  I'OST  WIRr.,-Tlie  Supreme  Court  of  Wivcontin  ha» 
aSrracd  agaiutt  tlw  Sheboygan  Light,  Power  &  Railway  Company  tbe- 
deciaien  far  piaiiitilf  in  the  anil  ef  Wilbert  ecraaa  F.  Zaiiicide  Brick  Oaw,- 
et  al,  on  the  greaad  that  the  defective  iaaulator  caaaiag  the  fatality 
aheuld  haee  beta  diaeawcred  aad  ckaaged.  **nc  rale  Hiat  oae 
he  ciMrged  with  negligence  rcepectHig  the  cxfalcnoe  «f  a  danger, 
ff-a^oti ahly  to  be  anticipated  in  Ihe  course  of  events,  does  not  imply 
III.  <.  1  <ianger  vsns  to  have  been  expressly  contemplntctl.  hut  it  imp 
that  a  danger,  in  the  nature  of  the  danger  app^nrins.  vv.ix  likfly  to  rise 
in  connt-clion  with  tbe  conduct  of  his  bu-ir.c-^^  "  It  ;i|;-|:f.ir-  tIi;i1  the 
comp^rv  hafi  put  one  of  its  lighting  p^kt.  r.f.-ir  Mr  /nrhfil'  '  |iro^i?fly. 
To    ll-i     tiip^  t:i#   poles   was    attach' 't    Ih<     a;ian    wire    frun:     .vhich  the 

Street  lamp  was  suspended.  .\  guy  v^irti  was  attached  to  the  pole  at 
the  aeathweet  comer  of  this  street  crossing  and  wag  alee  faflenei 
fear  feet  treat  the  ground,  to  a  guy  post,  placed  la  ^  weti^ 
the  (idewaih  aad  the  ganer.  A  thin  wfac  had  bent  alMiehed  frnai  thia- 
gay  paei,  aboat  four  feel  fram  die  greaad,  te  a  tree,  at  abent  ainc  fecli 
from  tbe  ground.  The  tree  was  located  to  the  cast  and  near  the  light' 
pole  at  the  southwest  corner  of  the  street  crossing.  This  wire  had  been 
placed  there  by  Mr.  /urhcide,  who  resided  on  !h<:  jjjoining  premises, 
for  the  purpose  of  holding  the  tree  upright  and  t<i  I'l^^rtit  its  brancbea 
from  dropping  onto  a  railway  srat*-  nea?  the  -trrtt  TIi--s  wire  was  fa*- 
tcncd  to  the  itce  hy  a  strap  :.i.il  -i.t-  vsouf!  ,.:iiin  •]  liir  k '.>  I"  ?t 
contact  with  the  guy  wire.  Tbe  street  lamp,  which  was.  iutkicisJcd  iif  a» 
intetlocking  device  from  the  span  wire  near  the  center  of  the  street 
ciosting,  lad  a  ro|K  aitaciicd  to  it  which  led  te  IIm  light  pott  and  was 
uaed  ia  nlie  ead  letear  the  laapi.  Wbca  Ibe  laav  waa  ceB^lelalp  raiaed^ 
the  aaly  break  In  the  laetallle  eoaaection  front  the  leap  to  lha  apaa- 
wire  was  an  insulator  of  the  usual  type  This  was  placed  there  la  pia- 
vent  tlic  electric  current,  which  fed  the  lamp,  from  passing  from  the  laaip- 
to  the  locking  device,  and  thenre  to  the  span  wire  and  the  other  connec- 
tions forming  a  condiKtor  for  Ihe  electric  current.  The  complaint  sllegedi 
that  tt:e  SI-i-yl-^MTnti  Ti^ht,  Power  <r  itailway  Company  negligently  con. 
struvtr<!  ^:iu  ]tiiiiiit..)n(- j  iti;  [  l.^nt  at  this  street  croaaing;  in  that  it  placed 
th*:   i:oy  "AiTii  ttic  guy  wire  attached  too  near  the  ground  and  irv 

cLiri'..:i^t  »ith  the  tpan  wire  near  tbe  top  of  the  light  pole,  and  that  il 
cegllgenily  attd  a  defective  insulator  between  tbe  lamp  and  tbe  spaa 
failed  te  aaeiciaa  due  care  te  discover  thi 
mi  the  aeaaequeai  escape  of  the  electric 
bctt  waa  kMad  hy  aecidcatal  eeoteel  with  lha  Iree  win. 


(TeHw 


Hit  E.  W.  BICE.  JK^Uaien  Celicie,  Scheaecladr,  H.  Y..  hai  can* 
faned  itpan  E.  W.  Xiae,  Jr.,  the  henarary  degree  ef  SCiDi 
MR.  GBOMB  WKSTINGH0U5S  baa  had  the  tftgMt  «( 

aliehe  Heekachole)  «f  BcriiB. 

M>.  C  J.  B.  WOODBURY,  af  the  ataff  ef  the  Aaerleaa 
aad  Tdcgnph  CoHpaay  raeaifad  Ilia  degree  af  dactar  «f 
UalaB  Callage  at  Ae  caBoeaeaaicBl  cseicltaa  ea  faae  ig. 

W.  A.  CLSMEHT,  af  Oawegtk  N.  ¥„  ha>  reiigaed  hi 
periatcadcBt  Hd  aianager  ef  ihe  Ontario  tbh^ne 
Fraaer,  of  Syraeaae,  M.  Y.,  haa  been  eppeinted  te  the  peailiea  «f  loai* 
leanagrr. 

PROF.  F.  B.  CROCKER,  of  tlie  electrical  ci^cering  department  of 
Columbia  University.  New  York  CUy.  ceiled  last  aieeh  far  Eagiaad.  Ha 
will  p«riicipate  in  the  hospitalitiea  catcadad  hy  the  IiMiilniiaB  of  Eieai 

Irical  Enginccra  of  England. 

MR.  JEAN  BART  BALCOMB  has  severed  his  connection  with  the  Fer- 
fnTitr  I'lVi-ii.u-tion  r-oi  p.itn  .-f  San  Frandaco  te  become  chief  eaginecr 
1.1  the  l  ilt  >.  I'l;:^  i'iiiiT  M;ir.Mf.-icti)ring  Compaay,  with  hcadwienera  ia  the 

Farioci It.-.nk  TltuMing  m  tbe  latter  city. 

MR-  V\'.  H.  1!.\LDW1N.  mechanical  and  hydraulic  engineer,  has  been, 
appointed  .nip.;rtn-.<-ri  [™t  ;■«  booses  for  the  Ottawa  EifCttIc  COOK 

pany,  and  Mr  U    .Morrow  liji  been  appointed  thief  of  the  apetalhiV 

Stat!  of  tSie  central  puwer  piast  oi  the  romi»any. 

MR.  W.  W.  RUBLE,  of  San  Jow  t  .  1  1-  ,,..<i.-.  il  ■.  :,  nilleht  for 
trolley  cars.  It  haa  a  movable  bate  and  a  rod  and  gear  eonaeetiaip 
with  the  ninning  gear  of  the  car  or  atitomobile.  so  that  tbe  haaai  at  light 
follows  all  cui-i-es  with  each  minutest  change  of  direction. 

MK.  1  UA.\K  H.  TAYLOR,  until  recently  vice-president,  and  alill  <» 
director,  ul  Ibe  Wcstinghousc  Electric  &  Manufacturing  Company,  ba» 
joet  gone  abroad  with  Ide  faiaily,  aad  wili  apcad  die  SuaiaMr  {■ 
travel,  partly  in  Englaad  and  larftly  In  McditarrMcea 
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•SIMSS4IEItiUTT,— Ur.  iMlnid  J.  SImn,  Jr^  m  nrnWr  W  Ac  i 
«f  ll<«  oM  ElrdnMl  Mmgimttr  «ad  ftar  nna  fins  put  smid  hi  lb* 

electrical  lupply  itidaMryt  Mfdai  M  J«c  (4,  M  tiie  Uadm,  Halt- 
ii>f:s-i>n  iiic-Hti<lM>n,  to  UIm  S.  R.  Mcrrllt.  <iiijhtn  •(  Mr.  tai  Ibib 
AacuMoi  H.  Ue-ritl. 

MR.  I.  BL  STUXWELL,  the  coaialting  electrical  engineer,  niled  far 
EurotK  •oon  after  eomrlflititr  wilh  ^^r,  D  J.  Arnold  his  report  tm 
tlrtitifyinn  il'.r  Krir-  K:ii:ri  .nl  Mis  ■^•r.ivii-  :  his  been  in  poor  health  for 
»onir-  tiiyjc  I  :,ir.  jiiil  the  trip  «iU  be  n«»c  purely  of  reM  «nd  sisbtminc 
for  buch   ct  thrn. 

MK_  II.  M,  HIKSi  ItRKKG.  rr"i  !"t  .if  tS.-  K.,.  lli-,  Arc  Lamp  Co., 
Milcd   on   th^   t^r'tic   list   wtujc  ;il]roiil.    .Mr.    iiirjhberg  will  visit 

tlie  (jtrurir!!  71  ;iV;imr  ;Ih  l-.Ti-^lly  Uttip»  aud  carUtns.  arrjr.ning  for  pronpt 
tii'liv^ric^  :l:r  '^.(i i ^F'.ii  I :>T /  bsndlinc  of  the  laret-  luiniict  ol  ordM 

alif.^dy  hrir.tt  rrL.riv(i]  l:ir  thf».r  ff«i<}dl,  for  next  MBSon'a  ^IcUvfjy. 

Mk.  W.  ]!  :M'I,KV.  wl.i!  h;ii  ;r;ii|.  j  :ii  te  thin  national  reputation 
aa  electrical  rnnineer  of  the  great  Fnbiic  Printiog  0<6e»  at  Wiihlxftoa. 
wllk  iu  htnndrad*  of  notora,  tbonHnda  gf  ltai|»  Mii  tini<)ue  altdris 
tuemhm  pliM,  kw  raigiicd.  htviai,  it  K  t*M,  md«c4  •  Oattcring  ofcr 
fer  «  fmDhiatt  detMal  c«a|May  ■■  fUMelplib.-  He  trill  Me- 
ettdcd  M  clwf  clwlriclw      Mr.  F.  L.  Pmpoh.  kh  MiiitiM. 

MB.  A.  J.  HAUSSBGQEI.  wto  kai  tea  aviacd  oa  daelifcil  cng^ 
ttfu^ftg  voik,  apediillr  ipvIM  lo  ufaiBf,  In  AuiiMHa,  for  <^aia 
Company,  Ltd.,  of  Budapest,  Auslro-TTungaiy,  it  on  his  way  home  via 
the  United  Slates,  and  has  been  making  a  careful  study  of  American 
plants  and  coilitirris  fr  irii  the  I>ac>fic  Coast  to  the  Atlantic  •ciboant. 
Uuring  the  pjivl  w^r;^  y..  I:  1^  boot  TllUBf  IIM  fOUItt  koUM  of  Ifew  Y«llt 
previous  to  saiiing  ii^t  Europe. 

MR.   CHARLES  A.   SCIIIERE.V.  JR.,  of  the  firm  of   aiarlrJ  A. 

SchtPTfn  5  r'A,.  Tn:>r:t'lf:!rS^.ir*'T'»  if  l.,itL':r  l:.-'.[:ng,  Trrry  Street,  New 
York,    Mhs    tt  l  irr.nl    iron    a    Ki:riJi>L-jn    bl:^i^.c5.l    tr;p.      .\lino»t    all   of  Mr. 

Schicren  t  time  was  spent  lit  G«:uusi>,  uie  mru^  E>iri>p«an  busineis  of 
his  firm  being  bandied  through  a  principal  branch  located  at  Hamburg. 
He  reports  Germany  as  very  prosperoas,  and  found  that  Inrffe  orders 
oreri'  t.r  in,.  received  there  from  K  is^ia, 

MK.  il.  W.  GOODE,  president  of  the  I'ortlaad.  Ore..  (Jen«-(.ii  i:i.-(ir;c 
Company,  is  visiting  the  East,  and  ha*  been  in  Boston  tu  take  up  rh- 
ment  consolidatioo  of  the  clectrk  li«hl.  power  and  traction  properties 
tm  lUe  part  «f  (h«  SMe  wUk  Ihc  ««Benii  Md  4Mlli  •!  •■•  ■■«■«■* 
for  all  Mm  pNiptMlM  wlU  be  •oiked  out.  Plaiw  ne  10  be  parfeeMd  Ml 
only  for  MMliac  Ibt  biK  iTit'^<-«ta  that  are  held  under  one  osnienMpk 
but  impr«<«Bsesili  vtO  be  :^i:ti;nr.!  for  bettering  the  service.  Mr.  Coodc 
will  he  avay  for  a  montl'.  iron  bis  return  it  is  expMtfd  IhM 

OOUn.  rncnls  miII  b.:  :njij':  of  furth'-T  betterments. 

UAJUR  ;.  ORTn.V  KF.RT1F.Y,  ;he  «»«t|.|mowB  Waahlii«ton  corr^pon- 
dcnl.  Il8^  rn^i  i...i,->l  n  'A  r  1 1  t  [In- rriLtt  :1  and  interesting  book  on  South 
America,  entitled  "The  J-uhI  i  i  .i-nirriw"  It  :«  rs'tentiaMy  ^  ^rt^^ry  of 
the  search  for  rubber.  KIr_  Ki-rti^y  -a  .is  ii.rtrKrly  IJ  S  fiinsul  ji:  Tar.T. 
«od  is  IhorcutKhJy  faauliir  »'ith  the  great  continent  whose  mighty  inland 
wMH ■  b*  ddctlboti  One  lta.nl*  iriili  bim  «p  tbc  Avaent  and  aeea  anay 
4Wa|i  «iib  tbc  «f*  «'  a  *rrr  cibaer»aBl  natxicr.  Tbe  valaaK  ii  af 
aane  400  pom  and  te  anar  UUtew  fnni  pbatografkai  ml  arfttel 
drawingb  t  /  MiM  Itnth  S.  Clcaienlai  of  Warimuton,  'Ibe  book  i*  ttmelr  In 
view  of  the  Pan-.\niericaB  COafTcta  at  Rio  de  Janeiro,  wbteb  Ur.  Kerbey 
«ill  attend  nn  newspaper  duly. 

MR.  GEORGE  FLETT,  maoaginc  director  of  Dick.  Kerr  ft  C^.  Ltd.. 
of  London,  left  New  York  this  week  for  London,  after  a  stay  of  a  few 
days.  This  will  cooirletr  a  trip  »mmA  thr  world  lasting  six  months,  dor- 
iD(  wfaldh  Mr.  Flett  has  visitrd  Calcutta,  Singapore,  Hong  Kong,  Shang- 
hai. Toifio  and  other  places  where  the  company  has  installed  large  and 
•MMMM  ataakia  nitey  ayHma-  On  Monday,  June  18,  Mr.  Flett  was 
(hPHn  iHMtea  iKhMB  at  the  Lawyer*'  dab.  by  Mr.  Jame*  H.  McGraw. 
«t  Dbicli  thoM  iTOfa  preant  Mcaan.  F.  J,  Sptapnek  J.  &  y/Ute.  M.  H. 
Vicelaad.  R.  McL.  Baidfaw.  T.  C  Mardn.  F.  G.  Ceealar.  T-  M.  WdM- 
man,  H.  G.  Stott.  M.  G.  SUrreil,  S.  M.  Curwen,  W.  S.  Burnbam.  J. 
Goodell.  A.  N.  Connetl,  W.  S.  Doran.    Some  very  interesting  references 

to  his  trip  were  ottde  by  Mr.  Flett.  and  data  were  diieuwad  w  to  atcthoda 
of  irj.:ti  Ti  md  the  resuii*  of  Ao  BMidarii  MmI  car  In  (laetrie  tiaallM 

ttndcr  vntyittK  conditions. 

MR,  R.  W.  SKAR.S,  an  old  1,  1. :.;,h  .;..i.r.T.  is  the  head  of  Sears, 
Roebuck  ft  Co..  of  Chicago,  the  grcatesi  rclnil  mail  order  boiiw  of  the 
West,  it  Is  said,  now  being  incorporated  with  a  capital  of  ^40,000,000,  Ijist 
year  tbc  drw  earned  act  $j.ooo,ooa.  It  is  aaserted  that  now  iu  business 
{*  f  s,«ao.aap  a  awnlh.  All  tU»  l«  dane  by  aHM  and  tat  caab  in  advanea 
of  aMpwant.  Mr.  (Uebard  T.  Scar*,  tha  bead  of  the  Cm,  began  Ibe  aall 
order  Huiiari*  white  be  was  employed  aa  a  tdegrapb  operator  on  the  North- 
ern Paeile.  In  bis  spare  moments  be  OOld  waidies  and  firearms  to  bis  fel- 
low  employees  on  Ihr  'SilrOiid.  The  success  of  the  schrmc  prompted  him 
to  i!<i  to  Cbic.i.:' .  A!;r:^  he  cpenrd  a  store  devoted  wholly  to  mail  order 
Kt'firirss.  'Hie  hrci  1^  :i^^*ited  by  Mows  Newborn,  n^w  a  Wall  Street 
t)*nlcrr  and  broker,  n-i  i  ir  -rarted  with  a  capital  of  $150,000.  In  the 
eleveo  year*  tbt  business  has  grown  by  leaps  and  bounds.  Il  now  cm- 
playa  tNito  aad  te  dsiaaaata  mMMrr*.  Tbere  aw  eigbtw  raibioada 
wU«b  cMKr  iia  pbM  and  laa  caca  are  ahimicd  daily.  Mr.  Sens*  if  not 
yet  furly-GM  yean  of  agiL  Tbc  eatcrpriie  basil  ap  vitbin  tbe  I*at  few 
years  now  eoMprbci  a  asall  city,  witb  it*  awn  poliec  force,  sdioolt. 

tiC'f  r-it-il".  et.- . 

MR.  JOHN-  MCUCIIY.  of  Ottawa,  Can,  hu  been  ap^wintid  eWiricil 
eagiiKcr  of  the  DetMirtnKni  of  Rallwayi  and  Canals  and  e<  the  Dooiinion 
Vaihsaya  Cansaisdaii.  He  wis  at  one  time  eaniseetcd  with  tbc  Bell  Tele 


tf^^^^^kaMM  tf^MA^^ib  JM^J  A^n 

^AMipWmf  VK  UHyMB  MM  MT  Bm 

Inlaadat  nf  Hm  Ottaah  Ehnria  Campaqr  and  iha  Ottawa  Eleetrk  laU- 

Mr.  Murpby  ■•  a  member  of  the  American  Institute  ot 
Ecgtneers,  a  vice-president  of  tbe  Canadian  Electrical  Assocta* 
tion.  an  associate  aettihcr  of  CinaJ:nr.  Sodriy  of  Civil  Engi'ieen, 
und    a   mrmbcr   vt    the    Natj-jnaJ    Elcclric    LtiiLl  ration   of  Americi. 

On  the  evening  after  be  had  Vcvcrci^  liis  cunnc«tio«  with  the  Ottawa 
Electric  Company  Mr,  Murphy  was  the  recipient  of  a  beautiful  gold 
watcb  and  chain,  suitably  inaeribcd.  The  presentation  took  place  la  iIn 
bMtd  laani  af  the  Otiaira  Eladtic  Oaupaay,  te  ibe  praiMwe  af  nycv 
teMUIieea  af  every  departoieiit  of  wotfc  in  Ibe  ewpanir.  Tha  iddii.ae  w« 
read  by  Mr.  T.  Abeam,  president,  who  referred  In  frrllBf  and  flattering 
terms  to  the  valuable  servicea  rendered  the  company  eiaae  its  inception 
up  to  the  present  time,  an^  lic"i1  Mr.  ?.Ijrp-l-.y  r^if  as  an  exam-,ile  to  the 
many   yii:n>^   mrr\    prc-sci:!   d?  wh-t  acr;or7:i>h ^hrj   hj   ?  jbiicty  SOd 

dose  .i:tcnl-.L>n  to  duty.     y.r.  .\Ii:rpKy.  ni  i(-[iIyif.K  to  tt:r  ng  address, 

rcferr- J  Ici.-'.inKly  to  t:ic  hajtvy  irlalrni^  which  ii.iii  .al-ft  iv^  rxi^red  betwe'cn 
btmseU  ari  l  thr  v^ious  heads  of  tbc  company,  and  outlined  the  great 
dereli^l  ">''"<  of  >-'<-' trie  lighting  since  he  took  charge  of  tlta 
It  lighting  dynamo  started  in  Ottawa  twenty  yean  ago. 


PROr.  A.  K,  EATON,  an  inventor  and  idcnliit,  died  on  Thisrtday  at 

the  home  of  his  son,  Hugh  M.  Eaton,  in  lirDoklyn.  N.  Y.  He  was  born 
eighty-four  years  affo  in  Stockbridge,  Mass.,  and  graduated  aa  a  physician 
from  Hamilton  College  in  1840.  He  never  prselSs^J  n  r-,]?cf-irr.  Inn  devoted 
himself  to  experimenting  in  chemistry  and  tl  i-  ^  irr.rf  ^  l  or  forty  years 
he  lived  in  Brooklyn.  Oiwc,  for  a  period  of  two  years  he  occupied  the 
chair  of  his  cousin,  tbc  late  Darwin  G.  Eaton,  in  the  Paelter  CoUcgiate 
iBMhale.  His  method  of  annafaelurifig  crucible  alcel  ta  iiill  in  tiae  and 
he  tria  «■»  •!  Ibc  wfy  aatVait  dtaigBtra  ot  Mlapbenfc  apparimi,  tai  can- 
McDon  trilh  whkh  hia  mm  became  wet! 


IRON  PUKMACSS.— Tbe  Wcllman-seavct-Morgan  Company,  Cleveland. 
Ohio,  has  issued  a  neatly  illustrated  bulletin  dcsotcd  to  opcn-heartb  and 
reheating  furnaces  for  iron  and  alad  w<orks, 

EI-liCTR!C   F.^NS. — ronvincing  anTuments  concemlnp   the  energizing 

iiiliM'.Tiirr  ot  a  iiooliiiK  brt-czc  from  .m  clccriic  fin  :n  Lli'*  cii:i;rMrr  time  afC 
sttr*<-r.^'-ly  prr-M-ntr-d  in  tbcrs  Nos.  4503  .ind  ;njo  o:  I'nr  I"o".  Wayne 
Electric  Wi^rkn,  Tort  Wayne,  Ind. 

ATTACHMEJJT  PLUGS.— Bulletin  No.  ja  of  the  H  T.  r.ii.ir  10. 
Philadelphia,  Is  devoted  to  new  taplets,  attachment  pljs-i  .ind  roicitcr 
for  ajo-volt  and  taj  volt  circuits.  In  the  design  of  ikr-si-  l1.-v  t<-5  tijiecia! 
attention  has  been  paid  to  neatness. 

LARGE  DIRECT-CURRENT  GENERATORS.— An  instructive  descrip- 
tfOB  of  tba  eaottnieiiv*  dalalla  af  UglMlaM  madaiB  dbactonttaai  pana. 
raiara  lor  difcat  anananiMi  aieaai  anpigci  to  aaktaiiod  ha 
NoL  layp  of  tha  Vbrt  Wayne  Etottrtc  Worhi,  Fort  Wayn«  Ind. 

FHOSFflOS  B1IONZE.^rriee  Ibt  Nn.  a)  of 
SmtltbiC  Coaipany.  3200  Washington  Ave.  PbllidelrUt.  Fb,. 
"Elrphniit  Bcand"  phosphor -bronae  (or  apriag*,  ptnap  nOiidcr 
salvait  amiiBtntal  arorfc,  petforated  acfccei,  diipliracatt  Car  pietanre  repii' 
latoiB  and  wire*  for  telepkoaie  and  laligraphig  wMk 

DmECTCtJRRENT  MOTORS  AND  CENKSATORS^Tlie  DieU 
Manufacturing  Company.  Klizabethporl,  N.  J.,  te  blUCd  hnOcIln  Hi. 

150,  devoted  to  belted  and  engine  type  generators,  and  open,  semi-eiiclosed 
and  entirely  enclosed  motors.  Tbe  itvnerators  vary  in  rating  from  ss  km 
to  150  kw,  wltOe  the  tacinga  of  tb«  aolara  vary  fmai  )o  bp  ta  J40  bp. 

ENGINE  STOFw— In  an  cneeptloBally  aaal  hdlalbi  cntllM  "Ibt  Fto> 
lection  of  a  Mossarch,"  tbe  Consolidated  Engine-Slop 'Company,  130  Eaat 
Twelfth  Street,  New  Vork,  describes  the  Monarch  engine-stop  and  si>««d* 
limit  system.  A  large  portion  f'(  the  bnllctia  ia  devoted  to  exact  repro- 
duction  of  testimonials  frotn     ii  i.,,o«ni  rraipanlri  rcSaUag  ta  tha  rril* 

bility  of  the  above-named  engine-slop. 

INDICATING  INSTRUMENTS.— An  llhistrated  folder  recently  iasaed 
hy  I'-i'-  V,';(Knrr  Flcctrk  Mfif.  Cnmpany,  St.  Louis,  Mo.,  gives  a  pictorial 
d<v. ;  i[  li-ti  I,:  ;Mjit;i'ile  .iriil  - -.v  1 1  rlJjL  3rd  voltmeters,  wattmeters,  ammeters, 
pomcr  iaci4>i  Erc^iuency  itidicators.  It  is  stated  that  the  line  of  ia- 
strumrnts  manufactured  by  this  company  is  as  complete  at  ia  UflaiaO> 
turcd  by  any  maker,  either  in  this  country  or  abroacL 

on.  I-\<;]NKS  Tlir  De  Jji  Vermc  Msfhine  Company,  of  New  York, 
has  just  issucti  a  new  catalogue  describing  the  mode  of  opcratioe 

of  the  Hornsby-Akioyd  oil  engine  and  giving  illustrations  and  short  de- 
sciiptions  of  tbe  more  iccent  installations  of  these  engines.  It  U  atatcd 
tbat  over  14,000  of  tbeae  cagioct  are  now*  in  apcratioo,  and  that  the  aail 
of  anaify  la  anly  from  H     H  cent  per  bnho  hptenr. 

KSnXCnSG  AtiCF-Thc  HMavhano 
S-treel,  New  York,  to  dtotribuling  a  ntnt  d 
iraiion  of  the  Pagoda  "reflecting  are"  wbieb  comjMa  of  a  elusier  «( 
incanrlescent  lamps,  each  being  provided  wilb  a  ahtdc  and  the  clustrr 
aa  a  wbol«  being  eqisipgwd  witii  a  coneeotratiiig  tcleelar.  It  i* 
that  dMie  Ufhtinp  eiiidpsnMiii  aie  ideal  far  tha  iltelaaiian  ot 
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TURBO  GENERATORS.— The  Alli»Chaliacri  CoBiwar.  .1"  prcpwiai 
it>  bulletin  No.  IS04  on  Mcam  tnrWtt**  lad  ■encnton,  bu  certntlf 
added  mn.c  v.ili:.itil<-  f.i':  :.,  !l»e  general  knowledge  on  tliU  popular  tjrpe 
of  prime  mover  The  inipLiisr  «td  ccaclion  type  are  carefully  compared 
al-o  the  prcfLT-b'p  ir-'ansr^menr.  w^^1hf^  HfrHxontal  or  vertical. 
Tin?.  \i  t:;l^'-.»(:,J  by  a  l-.ivi:t  dcicrifiti ji;  of  the  I'araont  turbine  manu- 
factuic<i  hy  il:e  v-ott-.piniy  :itii.l  ot  Uie  guiici^ituf  u^ni  ta  connection  with  it. 

ENGINEKKI.Vc;  WnKK.— The  Weninghouae.  Church,  Kerr  it  Com- 
panj,  of  New  Vork,  ii.  Y.,  hare  jast  pablished  a  neat  j6-p»ge  booklet 
Oiled  "Work  Deoc."  deaerlbiag  tonw  of  the  important  ioMllationa  for 
Wkiek  ibejr  have  acted  as  cagiiMen.  Aneng  tbt  work  rafttrad  to  may 
k*  OMOtioMd  ibe  feUoiriaK:  Hw  Hmiw'i  ttOt  COb}  tmet  flwi  «< 
Ike  Atliati  Wmr  ft  Etodfie  Bewfr  Cowf Mqr:  lk«  <k«*l  Fall*  ft  OU 
Dominion  K.»iIro»d  Company;  tlie  Warien  (R.  I.)  plant,  and  the  Back 
Bay,  Botton,  Mation  of  the  New  York,  New  HaTcn  It  Hartford  Railroad. 

SIORAGK  H.mTEKlES.— The  Eletiric  Starigc  Battery  Cooip»ny. 
rtiiU.Jrii.liia.  jis  issued  as  bulletin  Nu.  r^^  a  ;iho*.ographic  ricw;r.pti3n 

of  rarioua  equit>«ie»l>  of  "Chloride  AccointiUtorii'  now  in  uie.  to  con- 
nection  with  each  e<iuipmcnl  there  ia  ihown  a  itatlon  load  curve  which 
•Cfvci  to  illustrate  the  advantage*  of  a  atorage  battery  ia  amoMhlag  out 
Ik*  ftucialet  lead,  tmofiat  the  total  imj  load,  or  tidinc  ikc  (MIsb  ctct 
iHiiiWiiuiii  IMlMiii  Na,  «^  «I  the  IMM  ooapuqr  givM  Mtendtl  41a- 
eoMtaw  •f  Ik*  "OlmUt  AewMMlrtnif  Im  nlbnr  HgkiiiiK 
Matin  genlec  ki  <k*  cWm  •<  M»inNkw  h<  CMeWb 

THE  COorec  HSWnr  BLBCTRIC  COKFANY,  of  K«*  York 
Oly,  haa  issued  in  Imrgt  ktltene  fens  •  ptopklct  dcaCiiptlTe  and 
illuitratlTC  of  its  mercury  vapor  latnpa.  It  is  No.  ti  In  the  cemrany'i 
aerie*  of  publications  and  discuMca  its  theme  in  a  very  lntefr«tii<K  nia.i 
raer.  The  virirs  incJur!^  a  Ttirtny  nf  vrjt\t  nn-l  a  ?i«Fn!f^r  ni  Iftrrrji  ai^ 
presented  trLiir.  the  manipcn  ol  otfices.  jil.in:.'.  dcclts,  etc..  v^herc  the 
lamps  are  in  txittct.  Some  oi  these  testinuiriiab  ire  very  atrong  ai  to 
dfcifcy  and  economy.  The  pampbtet  alto  dcvoiet  some  apace  ariaely 
to  tke  awceory  vapor  eonvertcr  tbM  ie  mow  proving  itself  as  valmUe  an 
•4fniict  1*  tke  •ItemaiinreutTeat  eietea  ef  dlttribution, 

TBS  GOUID  STOSAGB  BATTERY  Ca.  hie  Juat  iaaoed  l«e  new 
•driMMU  to  ita  CualegBC  J  In  tbc  fern  of  boskkta  leedr  *«r  SUa§. 
Fen  •  deal*  Oe  "aiMloBeir  typee^  of  kotieife*  in  tlMi  and  kad 
lined  tanks.  It  shows  an  alteration  the  company  haa  made  in  the  con- 
ducting lug  heretnfxrr  u«ed:  the  sew  type  being  split,  one  part  leading 
to  the  edge       the  plire  -Ahile  the  tprhe'f  reachcs  towards  the  crn^er,  This 

is  a   step    tLTAird    i.n    battery   fLinat ruction    in   that   it  does   away    ^Mlh  all 

local  action  and  &ccurc»  tt  nmis:  even  distribution  of  the  current.  Fart 
IV  refer*  to  "train  lighting  type*"  and  shows  various  new  style*  of 
battcrie*.  The  new  typea  have  many  coramendablc  point*  araoog  wbkb 
Ml  Tie  ate  i»  Uttaiititr  mM  grtat,  hmim  *rffMi  ettariiirma  10  pec- 
mat  leiHi;  aa  laMlatfar  atr  ftp  If  left  bttwatn  tbe  eed*.  iaaariag 
Insulation  internally;  porcelain  rollers  and  apacing  piece*  are  used  on 
tbe  case,  insuring  insulation  from  tbe  car  box  and  each  other;  all  cor- 
rodible  part*  have  be«Ti  TiiijetJ  t,..  a  miniraum  and  the  ■.^  m IcmjiniJiiti 
througbouc  1*  of  the  ru^  i-  ^t  uni.  r  Both  booklets  centum  matter  ii-.d 
tables  of  great  int«'Test  ti>  tht>w  vlio  b.Tve-  need  of  a  constant  and  economi- 
cal source  of  puwer.  They  may  !>e  abtaine  i  at  (he  canfaog^l  New  Yoik 
offices,  I  West  34th  Street,  oi  from  the  branch  olEce*. 


/ftibM  qf  ih9  Trad** 

THE  PAH.AGON  ]NSl]I..\riN-i;  (  ..MPANV,  of  dcTdaad.  which  baa 

recently  erected  a  new  [il.int  at  i  ntdlay,  ha^  commenced  »bippinff  materia! 

fii'ltl    the    new   eslabtithir'irit       Mir    f:r-t    ?:ii-iTT-.r;i:t    wa^    a   cail'M-J    bf  40 

tons  c;  iiiHiIsHsi^  ni-.reiiii  to  the  Pilttburgb  Rcduoion  Contpany,  at  Me»- 
aina,  .s'.  V.  Th^  e:in'.|vmr  oilHwi  one  ef  tke  weati  nodiwlo  of  tke  Na- 
tional  K' hntns  ConiTariy. 

TIIK  HKCK  ri_1MI\r.  AKC  I.AMrv— \  '.iiil.-.rii  ^l;u,trl.t..-lTl  of  iIk 
remarkable   illuminating  powers  of   the   flaming   arc   wits  given   m  the 

CMittaotioo  kaO  at  AHaailc  Otyi  Mr.  ioota  J>  Aartacher.  of  the  Beck 
Flatalfig  lamp  Co..  Iftstalled  oae  of  (be  Beck  Plming  Lamps  to  light 

up  the  Til.-   t.,:np,   t..U-o^-   (Illy  s>atls   at   <1lc   i.r^.   !i,:lilt,  the  hall 


ecfy  amck  kette/  iben  tke  levcnl  hundred  Ineandeiecat  laaipa  tagnlatljr 
■ead.  In  fact,  tke  Kg^t  wee  aa  bright  that  Mr.  Bradeil^  owher  of  tka 
eveolac.  rei|iua(ed  iket  It  be  twacd  evt  during  Ua.  IceUtM; 

THE  CANADIAN  WESTINOHOUSE  COMPANY,  of  Haadltoai,  Ont., 
has  shipped  to  tbe  British  Columbia  Electric  Railroad  Company  the  larg- 
est generator  c%'cr  made  in  Canada.  l*hc  equipment  con&iits  of  one 
i,63]-kw,  thrre-pbase,  in  trrW,  joo  r  p  in.  engine  type,  revolving  field 
generator  for  direct  correction  to  .n  w.uei  «he«l;  one  rotary  converter, 
000  Inr.,  50Q  volts,  three  phase,  60  cycle*,  400  r.p.m.;  8  air'blast  tians- 
foracn.  each  479  lew,  a,and  raits  to  14,300  volu,  60  cycle*,  alM>  tbe 
iirf ■Mlrj  switchboards  etc.  R.  H.  Sperling  is  general  manager  of  the 
talhny. 

THE  REYNOLDS  ELKClRiC  FLASHER  MKG.  COMPANY,  which 
bas  for  the  past  few  years  been  located  at  »3\  Fifth  .^ve.,  Chicago,  has 
moved  10  ifi-tpj  Fifth  Ave.  Thia  move  was  made  necessary  by  tbe 
large  ioGnoae  ia  liselniM  of  tW»  conceia.  Use  q^iartcr*  sow  eeeiipled  by 
this  conpany  are  four  thtat  a*  targe  ac  tkoat  fgraMily  oeespled,  and 
will  enable  it  to  fill  all  order*  (or  ita  popallar  "RaM^  and  "Improved  Rey 
oolds  Flasher*"  and  "Reco  Whtrlers"  very  paWHipUy.  The  Keyoolds  Com. 
pany  hat  bwOt  ita  koaincw  bgr  liberal  Ireatveat  of  Iba  trade,  (air  baai- 
nea*  nMihodi  aaii  Ike  aitfariar  ^adllr  of       (sod*  «klck  It  hia  pfo- 

>TtA.M  i'lri;  COVERING  FOR  MIM.N'C  TLA.N  I^^.— I  he  H,  W. 
J.illt:y-N()irivi]le  Co.,  of  ton  \V:!!f:tm  St  ,  .New  'I'.-irk  City,  tia^  f<tT  a  num- 
\Kt  of  yr-n>  beei;  irir.-'.ii; will;  rr:i:ai-:;(b:r  8ilLees<.  in  tiie  tnntallation  of 
its  J-M  combination  felt  covering*  on  pipe*  i»  mines  and  surface*  ex- 
peetd  la  aiwraaie  waatkvr  Ttnlfl'lWlli  Ik  aaaeral  instancea  it  has  demon- 
strated fStM  fcaiibllll^  af  dasi^iac  gfeaaai  caaiiderably  over  a  talle,  having 
undertakM  to  aeeoMfBik  iU*  ftialt  atMB  athtte  eagiiMtt*  comidetcd  it 
an  impoMiblUty.  The  bat  rmiHi  an  Obls&itd  wbca  the  eOTeringt  an 
applied  by  the  manufacturer,  who  maintains  a  force  of  thoroughly  skilled 
mechaniea  fbr  the  installation  of  this  covering  in  all  parts  of  the  country. 
All  tests  under  actual  wprkrV.it  con'li1lf:rs  p-ovt  tbe  covering  to  be  most 
eflicient  and  JuDil.le,  even  wlie^i  e;tr".<e-i!  t:>  the  most  severe  conditions. 
The  II.  W.  Johna-MaaviUc  Co.  uUI  be  glad  to  give  full  information 
regarding  Ibis  product  to  anyone  interested. 

STANLEY  G.  I —At  the  recent  exhibrtion  hy  tli»  N8l!->it.H  F.lectric 
Light  Ast)':<:iatiOTt  at  .^tLantic  City,  the  S'.-\n1ry-C  I.  F.Iei.Mrie  Ml'if.  Com- 
pany, of  Pittabcid,  Mass.,  bad  a  "live"  cxhiliit  oi  lighting  supplies  con- 
nected to  a  panel,  e«]uippcd  with  inttruraenls,  Wright  demand  indicators, 
switches  and  circuit  breaker*,  and  acven  forms  of  "G.  1."  enclosed  arc 
lampa  were  exbibited,  tka  I  la-volt  eod  itxtea  aigliiple  pewir  circuit  laiapt 
being  tbown  kotalB^  A  $K-aaNi*pe,  ii»«alt,  £reGt>civnnt  mdtiplc 
"Short"  arc  lamp  (Mdjp  tgjf  Inches  high)  attracted  much  attention.  The 
exbibit  also  compriaed  a  *'G.  I."  direct.carTvnt  motor-generator  set  and 
"S.K-C."  in(!uc1i:m  motor*  anci  lis^htinit  tnfi-fortners;  a  line  of  lightning 
arresters,  hanicer  board!  for  arc  larni i.  vef.il  form*  of  floor  and  wall 
.fMjflH  b^iTrn,  tl-i-h  :i-.i-h  ii-att.iti  fln;rehe6,  pendant  switches,  knife-switches 
Slid  p  II  i!ie.;.<lip  Kwiithev  The  Stanley  <"..  I.  C mpany  were  represented 
at  tbe  convention  by  Messrs.  M.  D.  Barr,  J.  H.  Nablc,  J.  E.  Caller,  A.  W. 
HcMtew,  a,  C  Ueck  A.  H.  AbtH,  a  H.  MoMc,  Alam  PiMter,  E.  B. 
Dodd  and  7,  S.  Cadanii. 

Cl'.OCKEK  WHEELER  COMPANY,  Ampere.  N.  T-.  rcporti  among  re- 
cent aaies.  lite  following:  One  4as-kw  and  one  3z$-kw  generator,  two 
lookp,  one  so-hp,  and  one  aj-hp  motor  to  the  UMffc  PoitiBad  OcBlcnt 
Company,  Ormrod,  Pa.;  two  75-kw,  a,}««<«o1t  ilteraatDfa  to  (b«  Seatbem 
Railway  Caaipny,  Atlaaia,  Go.;  one  y|-bp  oator  to  the  American  Prini- 
iac  CeaqMoy,  Fill  Khar,  v>e  <e-kw,  ajo-volt.  directHrarrcnt  gen- 

erator and  motor*  of  5,  7H,  'a  and  IS-hp  to  the  M  Tlrawr.  Hloctrie 
Compjny,  Columbus.  O.;  one  jo-lrw  generator  to  the  r?ijn  Brrwery, 
Newark,  N.  J.;  lhT«  •;  »:»,  j.o.toI'  generators  to  i.  MaeWilliams  & 
Company,  Memphla.  Tern;  two  -=  Vw,  a4o-volt  generators  to  the  Amer- 
ican Fork  k  Hoe  Company.  Atbiabola,  O.;  OOC  IJO-kv  generator  to 
Maker  ft  Flockhart,  Newark,  N.  J.;  eoe  7»lnr  alt»niatiag<ufieait  gen- 
erator aad  oae  eii-hp  meMr  to  the  Worid  Star  Kalitiiif  Ompiar, 
Bit  OOP,  MM.;  m  laotar  teaaralor  and  oMiort  of  ao,  ag  god  n*9 
to  tibe  Flayd  Wellt  OaaipanT,  Reymf^H.  7i.;  end  ttree  r-bp  maioi* 
to  Wrllrrtatt-S^rer.Mqrstifi  C(>TnTi3nv,  rieveUnr",  rvnio 
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UNITED  STATES  r.\Tf-NTS  !?.Srt;P  .IL,\E  i.,  mof.. 
[Conducted  by  Rosenbaum  8:  Stc  i;lirii'.t;e.  I'  .t  Att>>  .  1 40  N  ^sw.i  Si  ,  N.  Y  1 
a:i),9.;6.  WIRELESS  TKLK'.KA^'Il  S^^1EM,;  Lee  iJcFotcit,  New 
'I'ork,  N.  Y.  App.  tiled  [  eh.  z.  ig-ifj.  Designed  to  provide  ,1  ■dirt- 
ier-, telegraph  s>sirm  y.hoi«-  nat  iril  mode  of  operation  is  ■.i.uDO- 
pcriodic  and  bat  aa  aiilenaa  system,  attd  a  closed  eaeiilating  circuit 
connected  thtMtih  aad  go  aoaatniMad  and  amtaard  that  Ika  two 
pailis  fMM  tka  lap  of  the  aateaaa  la  earth  are  etaal  la  aalanl 
period. 

CtJMo,  AFFARATU8  FOR  RECOVERING  PRECIOUS  METALS;  Ed- 
wm  J.  Gatvbi,  Forllaiid,  Oic^  App.  filed  Jan.  15,  1906,  .\d  appar- 
atug  foe  lagotatlaf  ycaciooa  atetals  frocn  ore  aolMiona  and  oral,  and 
aauiiita  mom  fanieoliriT  hi  Ika  dettili  af  aa  iMprevad  |iw«l|Htalai 
tank  for  the  aulutfmi  aad 

8ai.«5>.  RAILWAY  SIGNAL;  John  S  Jeffrry.  Crh:m'i-i»,  O  App. 
filed  Nov.  15,  IIW5  Mechanical  details  of  an  eleitric  i,ignalin« 
device,  by  Kbtch  pcrtons  may  tlag  a  train  at  local  stationa  without 
■UndiBf  aa  Ike  liadb  The  device  ia  maatfti  10  be  aulaautieiUr 
tcpitaeed  kgr  tka  paaaage  of  a  ttain. 


8a«,a6i.  TROLI.EY  PLACER  AND  GUIDE:  F^lgar  A.  Leake.  Lasnaaa^ 
Man,  Ap^  Clad  Oct.  iS  1905.  Pivoted  tn  the  trolley  kaC]p  aM 
adjacaflt  to  the  vanel  wheel,  are  a  pair  of  eccentric  bearera  or  ahoea, 
which  automatically  turn  when  the  wire  leave*  the  wheel,  so  as  to 
replace  the  same  thereon. 

8ia,!>«j.  CALLING  DEVICE  FOR  TELEPHONE-EXCll ANGF.S;  Frank 
A.  Luodquist.  C^lc■^:  .  III.    App.  filed  July  11,  1904- 

%2i.oM.  CALLING  ULVICE  FOR  TF.LEPHOXE-EXCHANGES;  Frank 
.\.  I.undijuiat,  Chicago,  IIL    A|if>  tied  Feb.  6,  1905, 

8»,(i«8.  RELAY;  Ry  H.  Maa•M^  Byril.  O.  App.  filed  May  li.  i»04. 
A  tdcphoae  relay  baviog  a  atagMt  with  a  hcD  crank  lever  lornlat 
an  aiwlvra  aaa  anaoftd  te  anee  plaWmiM  appad  cmMm' 
10  aloat  tka  tday  diGuRi. 

iitMty  AtmnCATIC  TELEFBONE  SYSTBH;  Aapitt  A. 
Qnr  £a|lc  Kina,  App.  Mtd  Jaa.  u,  i««S- 

8u,g«7.  BtSCTRlCAL  MEASURING  INSTRiniENTs  Fraak  W. 
FUalcM.  N.      App.  «e4  July  tt,  ipag. 
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f'^^P.  PURIFIER;  Miltaa  F.  Adam,  New 

Jforifc  N.  Y.  App.  filed  Jum  lo,  1005.  A  water  ill«r  dcricc  Wiiu 
nyoil  of  conductinv  mttcTUl  throu(li  which  the  witer  Sows  iihI  eor- 
nut  pilMI,  wid  where  the  current  depotitt  the  partick«  in  the  water 
to  M  to  punfy  (he  same. 

••laMA.  AUTOMATIC  SAI  ETY  TROLLEY  POLE:  John  R.  French, 
l«l  Anfclea,  Ca\.  Ai.p.  hied  Mir.  f.  1905.  The  trolle/  pole  haj  ■ 
"■■•a  eeclion  on  iti  upix-r  cmj  which  carnej  the  wheel  and  which 
Inpe  the  tenaion  apriny  of  the  fole  so  aa  to  drop  the  Uttrr  wbcn 

the  wheel  ]r;(^':i-  the  wirt*- 

1»J.044.  MULTIl'LK  I  (.  SE  I  LLli.  Alexander  Uepke  and  Kiiit  r-.ener, 
Berlin,  l^rmajiy.  App.  ftled  Feb.  16,  l»os.  ftamdet  atatioaHT 
fuM  wires  wMte  the  ftag  bodr  aad  >  «£tmt  tilriww  MlMt 
k»d]r^  movable  In  xcbtlgB  tt>  (be  ptaf  body  mt  S  feaiiwMs  roiMe. 

''''"ikJ^^f^^^H^^  ^^'^  niSTRIBOTlOH  OF  ELECTRIC 
POWER;  Jacob  Krujiwijk,  Rjtwijk,  near  the  Hicuc.  Netberlanda. 
App,  nlen  Aujr.  3,  1904. 

■a3,o6i.  TELEPXo.VE  RECEIVBXt  Cbarka  T.  Uaaeo.  Sinrter.  S.  C 

App.   tiled   Mar.   17.   1J05.  " 

«»j.(>6r.  ELECTRIC  KAILWAY  SYSTEM:  John  L.  Uoeie.  New  YoA, 
N.  "i.  At;p.  filed  No».  i«.  191U.  A  raUroid  bariav  a  icetionai 
trolley  conductor,  the  dirin'ona  of  which  are  aucccnivcly  enereiMd 
during  the  paiaage  of  the  car.  ■ 

*^.Sj--^^g<T:"C.  SWITCH:  William  J.  O  Leary  and  William  Coonan, 
jafgW— '»  Canada.  A|vi>.  filed  Aug.  «,  1904.  An  elerlric  .witch  cnm- 
MMg  %  bed  plale  and  a  gravity  actuated  frame  pivotally  inojntcd 
•  plyolnl  y  Mipportexl  iKking  member,  and  locking  me^nj 
earned  hy  yiid  l^d  ;:Utr  m  ...  ^ttiun  to  engage  the  respective  end»  of 
•  uch  pivulcd  |{x:klng  n-H  n-.fwT 

8*3.086.  ALTKK.VATINr,  HKkKNT  TRANSLATING  DEVICE;  Looia  H. 
Tliuiren,  K,i,;r»o,..i.  1'.,   .\p,..  hied  Oct.  ij,  ifos.  Aa  alteputiar  ear. 

rent    rr.,i_v    :,^'.,„x   ^   r.„.,.,|.U-   member   operated   in  ODedlnCtlM 
electro  iriaicnetic  mciri  v>hen  allecled  hy  an  tllafMllM  eomBb  Md  Iwk 
liig  a  crank  ahaft  and  contact  point*  liiriMd  tMKT  M^MMVOi  mlHM 
of  aaid  ahaft. 

U3.090.  TELEPHONE  TRANSMITTER  ATTACHMENT;  Robert  A.  Wal- 
ton, Loi  Angelcfi.  App.  filed  Tulv  3s.  i»o5 

A-^IP?.''.^  'i^'^^iSi^fi,  APPARATUS;  Robert  A.  WaltM. 
Asfilea,  Cel.  Asf.  Alad  Jaly  «{.  i«as. 


aat,a6s.  FRAME  FOR  WINDING  ARMATI  RE  COILS:   LouU  R.  %. 
De  FlaAqde  and  James  Biggerataif,  YonUcrs.  .N.  Y.    App.  filed  Sab 
14*  190s-    Comprlaea  a  member  having  .1  tH'tiion  providea  with  a^C 
rality  of  steps  and  a  shoulder  portiait   and  ears   amaflffd  eA  aMh 
aaid  step^.     Has   a  detachable  m<-tnl»er   adapted   to  nCt  gff  •  AaaMv 


portion  when  assemhleci   with  the  first  member. 


SAIL  BOND;  EJwin  W.  Robinson,  Punx»uU» ncv.  l"a.  Aoo. 
Iwy  I*.  l»ej.    A  railway  bond  having  threaded  emS* 

tha.xaU  whkh  are  reeci«id  to  aoAiaar   

be  rildttaaed  Into  ensaonaent  with  the  raUa. 


8jj,044--  .Mulnjlc  1  u>e  rii:g. 


«l3.ogi. 


^•?J;-.?£^Jf^=jr°*    CONTKOLLIN13    ELECTRICAL  CIRCUITS 
Ktamild  O.  Schwcitier.  Chicago,  III,    Anp   fitod^M*^  ad"  W*.  il 
dlMrft  breaker  baviag  connection  through  .  lUdlSu^  mSS  ^ 
nta*  to  break  the  circuit   when  heated.  *" 
ia3.»l.lIA«IETIC  SEPARATOR:  Frederick  T.  Snyder.  Kaoaaa  OO. 

Sti./^         ^I'-  ^'  Onult  of  coDttruction  of  a  i  — 

aaviag  an  inclined  shoot  over  wilkb  the  an  ia  ie>L  aZ<( 
nagnetf  below  Uie  shoot,  ' -p  jilll  Si  -  -  SmdSi  mST. 
tfaSonally  across  the  bittiSTr  St'XSt  I 

*'A°^iIif  J^P'^^'^Oni  Frederick  T.  Snyder,  Oak  Park. 
jS^JSfr.  .  Kelatea  lo   another    futin  of  — 


<iJ,94o. — Apparatus   for  Recovering  Predeas  Metala. 


'****8f-i.*^^F"*^J-"''^'^'*'^^^^-^"TTER     ATTACHMENTS    Robert  A. 
Walton.  Los  Angeles,  Cal.    App.  filed  Jwh  je/jSai.  A. 

"''•Uy  Cuv'^v'''P''-i-''  Ht^irt  R  Gurney,  Jcr- 

«>  Cit>.  N.  J.  App.  61ed  JniM  ao,  1904.  An  aulomatlcallT  ooer- 
ate.J  mntor  circuit  twitch^  usd  a  Dam/Tayl^  a  vXwe  worlSti 
»trol.e,  and  meana  for  throwing  the  fieat  of  the  pump  on  to  thi 


71  Keiaiea  to    another  futin 

 1  aunag  a  rotary  drum  with  a  corrugated  or  acrrated  anitaea. 

•SJ.SOJ.  iUGNETIC    SEfAK.\TOR;    I  .etlenck   T.    Sa«hr.   OSfc  Puk. 

Ill   .Am.,   filed  Dec.   ,.   tjo...     A  stUl   further  inoSScttiM  hSS 
certain  featurea   of  construction  slightly  changed. 
«>3.104.  MAGNETIC   SEPARATOR:    Frederick   T.    Snyder.   Oak  Park, 
drum  ffn  "1^  ^  A  '"ra-  °f  «P»r.tor  hlJ  ng  a  «n"5 

p^e"nt'ed'',hew'ir'""^'*'  '"''^  °'  di.rfrent"i!3i 

tfc.  9^'***  repl*,;,ng    the    wheel    jpon  iB 

w£eb»  if  ff^ifi  »"»-l  n-<^"t   with   the    trolleV  cord. 

WMrclqr  It  ia  oalr  raiiwl  to  eperaUve  poaitioo   when  the  cort  il 

itd'W^' Ti?'-'**"'  ^  ""•k'-  Cleveland.  O.  App. 

••'^"e  'D'^Sl*?e.):^JJ  ^2£  ^lid'^&i"*  SYSTEMS; 

«»3 


""ill 


H^.-^.he.Main.  Ge™^';.;^ ".p^p.^.^d^^-^.'^^V.  . 

» .:s*p?JtJ'^rd^tb'isr^'5».*^ 


OptKnaaan. 


:  l'v;^^"'f,„f'V,''^**,"-  Springfield.  Maa.  App. 

which  Unformed*  o'receTve'  .'"J^X,  ^""L^S 
«ro«  the  insulator   .Z' ,l.l."r^:,^ti  LT^orrXreT^r"" 


u     "r^'"'         lurowing  ui«  neat  01  the  pump  on  to 

rmc^A'?ur™rs.-  ^"^irt.  Y     a .  

4Mce  of  an»  *ort.  for  instance,  the  aignaling  mechanfil  OB  aSS  '  ^  OfWIlt  twatwl 

naa   a   tpecial    arrangement    of   aignal    lampa.  I  ■ 

813,176.  ELECTRIC    TELEGRAPHY;    Isidor   Klsofe    PhBaddaU.  Pla. 

App.   filed   l>ec.   15.   .905.     A  code  for  Mltmaile  tbm£^nl«n2 

to  have  alternalinK  current  pulaatiooi.  •>«nali  Oealcned 

Sa3.i8j.  SWlTClint.iAKD;    WilHaa  C  Mairliant    Chi<  .u,     rr  v 

JiS?ch.^"«fh'' ,  D*'f' V"  •  JSSSSJ:™  *Vor"a  ■  k,"Ve  b  iile 

rdriil«l\o  rec:^v;'",h'e  wire"'  ' 
«JJ,I9«.  SYSTEM    OK   TRAIN    CONTROL;    Aupst   Sundh,  Yoid«tb 

i"J;"i.-  i"''  "'"S-    Complete  diagram  of  clrcillSllir 

a  multiple   unit  control    system  of  an   electrk  train. 

B*3.ao«.  TELECRAPH  TRA.VS.MITTER;  Albert  C  CMboi*,  Tarrytewn. 

s'  TiP^.T        Si-"",  Washington.  D.  CTj^V-  OtiA^. 

8.    igoi.     The  telegraph   tran.imtur  is  designed  to  ^tmit  wVx-m 
I-'"*  II*  than  the  sharply  cut  wavea  which  are 

ordinarily  transmitted  by  automatic  devico. 

Risins   .-s  in     in.1      App.   hie.l    Aug.  24.  1905. 

ooally  ditpoaed  above  a  jcdprecating  &dy,  _ 

to  dM.  Jfc™f,>i.''        ii'        <^'"'^"        '"I  »  l.upoer  »o  ia  MITTERS;    Gafhifdt  C  11fliwinKWiii||iWa,  TS^AmllM^ 

maaS?Sr  t^y?  «  narrow  space  between  pole  facea  whkh  tkflect  lh«  »»■>*■  — N™.  r..  B«a  awr 


are  organited  under  the  car  M 
motor  drcuilf  until  the  door*  I  

'^^'iSi-t^'-v'^'"^  '^^S.'liF'??"  UKION;  Frederick  W.  Sorg.  Eo|<c- 
Feb.  at.  I9as-    A  ileeve  having  2  aecttoa 
like  the  figure  j  which  endow*  the  two  wire*  to  be  ioincd  and  it 
thereupon  twisted  »o  aa  to  hold  them  praperir  tocether. 

"'•"Ba  "Apoi'fikd^n.^'^'i:-^«A?0«- 
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Hakim  Acbom  to  Japam. 

Step  by  step  since  itx»  the  work  has  gone  on  of  laying  the 
Commercial  Cable  network  in  the  Pacific  Ocean,  and  it  is  with 
great  pleasure  that  we  note  tfait  week  what  niajr  be  regarded  as 
the  tiatural  completion  n:  the  cntcrprii.c  ;ti  liriiiRiiig  Japan  into 
the  system.  President  Roosevelt  and  Emperor  MutsuhiU)  have 
exchanged  felicitatMBi  in  cordial  and  appropriate  language  that 
cxprc^sf  "i  their  sense  of  the  linportance  of  thi-  lir.k,  putting  the 
Tokio  office  of  the  company  in  direct  communication  with  Guam, 
and  Aenee  with  the  other  lines.  Japan  and  the  United  State* 
have  recently  become  grcit  Pficific  powers  at  tlic  same  moment; 
their  relations  arc  intimate  and  friendly,  and  this  American  cable 
hat  iti  rile  to  play  in  die  yroawilion  o<  nterooarac  between  the 
New  World  aad  New  Asia. 

We  can  but  offer  sincere  and  hearty  congratulationa  to  Mr. 

Cl.nrencc  ^fack.iy  on  the  p.itim.-e  niiii  ^kiM  with  which  he  has  thus 
seen  his  father's  great  enterprise  in  the  Pacific  Ocean  rounded 
out  saeceasfnlly.  Mr.  John  W.  Madcay,  te  our  way  of  thinkings 
has  never  yet  been  appreciated  for  the  great  man  he  wa^  as  a 
creator  of  wealth  and  industries,  forceful,  fightful,  formidable, 
tenacions  of  purpose  and  large-hearted.  He  has  been  fortunate 
in  handing  on  his  big  schctiies  and  undertakings  to  competent 
liands;  and  America  owes  the  Mackay  family  much  for  this 
addition  to  its  resources  of  dviUiation.  It  Is  really  a  fine  tfiing 
to  record  that  the  elder  Maclcay,  despite  legisl.-itivc  obstacles, 
scornful  of  subsidies,  and  indifferent  even  to  governmental  com- 
petition, went  ahead  bravely  in  1900  and  launched  out  uadis* 
mayed  and  undeterred  on  the  noblest  piece  of  cable  work  the 
world  has  seen.  For  tfie  «on  of  cable  from  San  Fianciwo 
to  the  Philippines  is  81,000  miles,  the  depQis  are  Ae  greatest  ever 
encountered^  the  absence  of  stations  is  extreme,  and  the  possi- 
iHliQr  of  ilMiidal  return  has  not  been  excessive.  But  Mr.  Mackay 
secured  the  best  resources  in  talent  ud  experience  that  Europe 
cotild  furnish,  and  though  his  own  sudden  death  intervened,  the 
work  went  on  in  the  hands  of  his  capable  associates,  lutil  it  is 
now  a  grand  accomplished  task.  A  brief  five  years  have  sttflioad 
to  connect  this  country  up  with  the  Sandwich  Islands,  the  FhQ* 
ippines,  China  and  Japan,  and  in  the  history  of  the  enterprise  not 
the  least  important  fact  to  dwell  upon  will  be  the  celerity  with 
which  the  iiOfis  miles  to  Honolulu  uid  the  8/100  odd  mile*  to 
Manila  were  completed;  the  speed  of  laying  apparently  was 
accelerated  toward  the  close.  •  ; 

We  do  not  know  how  many  more  prdles  will  be  put  around 
the  ribs  of  the  world,  but  other  outgrowths  of  the  Mackay  sys- 
tem can  be  readily  imagined.  For  the  network  that  now  exists 
the  traffic  is  Said  tO  be  larger  than  was  expected ;  white  Oriental 
intercourse  with  oar  Western  shores  is  obviously  bound  to  in- 
crease. The  perfection  of  wireless  systems  has  evidently  not  yet 
been  pushed  so  far  as  to  deprive  cables  of  business,  or  tn  deter 
capital  from  investing  in  such  enterprises  for  fear  of  inadequate 
revenues. 


SUBORBAM  TrAMSPOBTATIOK. 

The  snburftaa  transportatioii  of  ear  great  citiea  is 
becoming  electrified,  and  this  summer  sees  more  of  electric  trac* 
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IIm  for  oommutCT  scn'ice  than  ever;  while  all  th«  new  plans 
are  alon)?  the  same  lines  of  development  Around  New  York, 
as  on  certain  pAtts  oi  the  Long  Island  system,  the  benefits  are 
tinair  apparent,  and  later  m  the  year  there  is  promise  of  the 
change  on  the  New  York  Central  system  One  of  the  Incidental 
results  has  been  a  real  estate  buom  oi  unsurpassed  proportions 
and  fiillnnhini  Some  of  the  pnpheetet  allnduit  on  the  boom 
electricity  will  undoubtedly  enable  the  5eers  to  fulfill;  other  ex- 
tnvagant  forecasts  are  beyond  the  ability  of  any  motive  power 
or  body  of  mw  to  "nake  good Tte  main  thing  is  that  s  Iui« 
bulk  of.  the  city  population  sees  a  hope  of  release  from  cramped 
rooms  and  flats  that  it  had  never  dare  indulge  before;  and 

nwv  people  m  bdng  tempted  to  coatidcr  the  destariiility  of 

a  country  home  who  hitherto  were  deterred  by  dislike  of  WuSy 
steam  travel,  smoky  tunnels  and  infrequent  trains. 

The  stuffy  stcatn  travel  and  the  soioky  tunnels  are  "foinSt" 
going  ta|iidl7,  bat  many  shrewd  observers  are  watching  tiie  effect 
of  flcrtricity  on  the  train  schciT-.ili-.  One  Krcu  ;iliilits  ut  i.-kclric 
power  is  that  of  permitting  (he  traffic  manager  to  make  incessant 
dispatch  of  smaller  units.  The  bnndiliqr  and  coi^estion  of  traffic 
is  iluis  avoiiJod.  Th'.'  giMieral  tlienry  of  ^team  passenger  traffic 
still  in  vogue  has  been  to  crowd  all  the  business  into  one  mass 
that  the  faxonuitive  can  get  away  widi.  We  make  bold  to  assert 
that  the  prtrscnt  m.iiinpcrs  of  converting  steam  roads  are  still 
meatally  subject  to  the  old  fetish  of  the  locomotive^  and  that 
having  found  in  the  "multiple  mut"  system  a  stdntitttte  diat 
gives  them  swifter  acceleration  with  all  the  power  to  carry  the 
old  load,  th<y  are  working  the  "multiple  tmit"  for  more  than  it 
is  worth  to  the  passenger.  The  'Multiple  unit"  is  for  use  rather 
than  abuses  and  one  of  its  great  neglected  merits  is  its  capacity 
for  bandUng  small  trains  at  fre^aent  intervals  and  high  speed. 
Let  Hs  see  a  little  more  of  that  in  dectrie  admrban  trniL 


Amiricak  Individualism. 

The  members  of  the  Municipal  Ownership  Comtnittee  of  the 
National  Civic  Federation  sent  over  to  investigate  the  working 
of  municipal  plants  and  public  service  corporations  are  hai^tg 
a  very  nice  time  in  England,  and  will  now  be  fakinp  a  "look 
in"  on  the  continent  for  the  same  purpose.  They  will  bring  back 
•ome  very  useful  facts  and  figures  with  them,  for  they  have 
been  working  hard,  nnd  sr^mr  nf  the  plants  vi«.it(Tl  are  quite  in- 
teresliug.  But  while  the  data  will  be  oi  common  acceptance  in 
all  profaafailily.  It  it  more  than  likely  that  there  will  be  two  sets 
of  reports  predicated  upon  tluni.  The-  npinioi:>  md  point  of 
view  will  remain  the  same,  we  think,  with  all  the  commissioners, 
flo  matter  what  the  data  are.  Mr.  IngaNs  pohited  this  out 
during  the  eorrent  week  .it  .t  reception  in  I.'Ttjdon  to  the  com- 
inisskm,  when  he  intimated  also  that  even  if  we  had  in  America 
what  we  Have  not— •  large  supply  of  men  who  can  give  iMir 

time  for  nothintj  tfi  pi:Ii;i<:  .ilT.'tIr';  -therr  wr.til<I  «till  br  \hr  rtioice 

to  make  between  the  socialism  that  masks  in  Europe  under  the 
guise  of  moaardiiam,  or  the  pertlslent  imUvidaallsm  that  drove 

men  fo  America  for  freedom  of  thought  and  action,  and  that 
has  won  practically  all  our  triumphs.  Recent  political  and 
economic  hlatorr  hi  America  would  indicate  ^  0»  lawmakhig 

power-  e-in  ^rcervc  the  it:<iiv!i!u.tl,  while  leaving  plw  for  united 
effort  in  social  and  business  life. 


Thk  Inter  pole  Motor. 

At  the  recent  Milwaukee  General  Meeting  of  the  American 
Institute  of  Electrical  Engineers,  one  of  the  most  interesting 


discussions  was  on  the  interpole  type  of  motor,  and  the  pstr* 
ticq^atioa  therein  of  engineers  connected  with  a  half-dosen 
manufacturing  companies  served  to  point  out  and  cmphasne 

that  much  which  is  relatively  new  and  of  increasing  import£...ce 
is  to  be  expected  from  the  application  of  that  old  and  well- 
known  device,  the  eommottting  pole  By  tiie  use  of  such  poles 
the  designer  is  free  to  select  dimensions  without  reference  to 
the  limitations  imposed  by  commutation;  higher  rotative  speeds 
may  be  employed,  thus  Obtaining  greater  ontpttts  for  lUtt  same 
materia) ;  and  variable  speeds  m.iy  be  obtained  with  ease  from 
motors  oi  both  the  series-wound  and  the  sbtmt-wound  types.  It 
is  difficult  to  predict  the  extent  to  which  the  eommutatiag  pole 
will  be  employed  It  i?  safe  a5?ui:it;,  b'lucver,  ibat  It  will 
malce  itself  felt  more  and  mure  in  electric  railway  and  elevator 
motors  and  in  high-fpeed  turbo-gioeralon,  in  addhioa  to  ita 
pieieni  ttse  in  nwcfaine  tools  and  alaiilar  dHmgesUe-qwcd  wodc 


QgAraiCAi.  TMATkigHT  OF  HiGHgm  Harmonki. 

On  page  13^  Mr.  R.  E.  HeOmund  describes  an  interesting 

graphical  method  for  determining  the  current  which  flows  through 
impedances  of  different  constants  when  subjected  to  a  non-sin- 
uaoldal  eleetRXBOtlve  force.  Tt  is  shown  that  when  the  complex 
e.m.f.  is  impressed  upon  a  pure  non-Inductive  rcistance,  a  pure 
inductive  leaclanec^  or  a  pure  condensive  reactance,  in  each 
case  eadh  harmonic  tends  to  produce  a  definite  component  of 
current  just  as  though  the  other  b.-irnionic.';  were  not  present, 
Thus,  when  such  simple  circuits  are  connected  in  parallel  the 
currents  due  to  the  component  barmenies  can  be  added  vectortally 
liy  lite  method  romm mly  cmi'lnyctl  with  :i-suni'.-d  sinusoidal  cur- 
rents. AlthoBgh  the  method  proposed  by  the  author  can  be  so 
modified  as  to  mdude  indnellve  and  condensive  reactances  and 
resistances  in  series  or  in  series-parallel,  and  therr.'iy  to  .- orf- 
spond  more  nearly  with  conditions  as  they  exist,  the  graphical 
representation  becomes  ezecedingty  involved  Moreover,  fas  any 

c:i:-c  li;c  nirlhod  iit.-cr:i--itati.  -.  nn  :ii:clirali.-  ii  -.i>Intion  of  the  e m  f. 

wave  into  its  component  parts.  It  would  seem  that  the  most 
convenient  method  for  the  general  problem  is  the  one  which 

r^^^nnu>5  (he  c,\;^tcf.i-c  of  .-i  defuiite  Niiiu-uiilal  c  ni  f  s^avc  of 
fundamental  frequency,  with  definite  third,  fifth,  etc.,  harmonics, 
each  wave  being  treated  Separatdy  by  ahiebraic  methods.  The 

vi  vera!  barnionic  ciirrenl^,  b.i\inR:  Ijeen  dcternu-vd,  the  resultant 

can  be  ascertained  as  the  square  root  of  the  sum  of  the  squares 
of  die  vasfoos  currents,  effective  values  being  used  tfaroughoiit 

It  is  noteworthy  that  when  llie  several  cam.-.rincnt ;  of  currents 

of  each  harmonic  in  pure  inductive  and  non-inductive  circuiu 
have  been  found  it  is  unneoessaty  to  determine  the  resultant  har- 
monic furrciU  due  to  placing  ificse  lirciiits  in  [Liral'-el,  hnaii^c 
their  sqiures  can  be  added  directly  to  give  the  total  sum  whose 
•quare  root  represents  the  effective  value  of  the  composite  current. 
However,  for  the  combination  of  currents  of  the  same  freqin  ncy, 
and  especially  for  the  location  of  the  superposed  upper  harmonics 
upon  the  fundamental  of  the  current  wave^  the  graphical  method 
possesses  the  advantage  of  oombincd  ^mplicilr  and  convoiienec. 


Tug  TiiAM«P0itMtii  EFPicnifCY  or  Tiuphonic  Ih- 

DOCTIOH-COIU. 

The  alternating -etirreiit  transformer  is  not  r  infiiiei!  to  power- 
distribuiion  circuits.    One  of  its  most  extensive  applications  is 
in  the  field  of  telephony.  Eveiy  snbaeribcr  kcepa  a  private  in- 
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duction  coil  on  his  premises  The  purpose  ol  the  transformer  in 
tiiii  cue  ii  to  niie  fhe  attematiiig-earrent  iralti«e  (enersted  hy 
the  action  of  the  (iiaphmRm  trniisiiilttpr.  Tilt  action  irvolvtd 
in  thtK^elcpbone  transformer  is  extremely  complex.  A  hi^h 
ullage  U  dainUc  and  ao,  on  fhat  aooonnt,  t*  a  buye  ratio  of 
transformation.  On-  the  other  hand,  however,  a  large  ratio  of 
trantfonnalioD  increases  the  waste  of  energy  in  the  tranafonner, 
and  thuS)  bqnnd  a  certain  limit,  defeats  Its  own  Object  Tlie 
Mcoodaiy  winding  impedance  is  an  objectionable  feature  at  the 
recdvtns  end  of  the  line,  reduong  the  strength  of  the  received 
telephooic  eorrents,  both  by  PR  and  nRiciion  tone*.  Tlie  beat 
transformer  for  the  tending  end  of  the  dftnit  is  not,  in  general, 
the  iKSt  for  the  rec^ivirif  end.  Moreover  na  pointed  out  In  the 
article  en  thh  subject  hy  Mr.  D.  UacL,  Tbatrtll.  on  page  1^44, 
iht  best  transformer  for  one  vocal  frcqnenqr  iS  not  Ute  best  for 
•notber,  so  that  in  compo^-freqncacy  speech,  a  general  aver^ 
age  of  bat  eflktencjr  has  to  be  sooght  for.  A  particular  arrange- 
ment of  eiteuita  is  described  in  the  article,  somewhat  coniplcx 
in  appearance,  which  it  is  claimed  is  particularly  advantageous 
over  long-dUtancc  aerial  telephone  circuits.  Assuming,  however, 
Aat  the  particular  disposition  described  has  advantages  on  long- 
distance aerial  circuits,  it  remain?  to  shown  that  it  wotiM 
also  be  superior  on  long-distance  underground  circuits,  both  plain 
-and  loaded  There  ia  often  a  long  stride  between  the  best  condi* 

tions  possible  and  the  best  eonditions  capable  of  nft  in  a  larffc 
telephone  system,  where  every  variety  of  length  and  character 
of  drcuk  may  be  found.  It  !a  not  to  be  denied  that  the  effieienqr 
of  the  telephone  transformer  is  low.  It  is  m-.ich  easier  to  criti- 
cise this  transformer  than  it  is  to  replace  it  witli  a  better  at  a 
reasonable  cost  and  io  socb  a  menoer  as  to  be  readily  Incor- 
porable  with  the  large  tel^bone  aystemt  of  to-day. 


which  will  fu^e  at  one  milliampere,  and  at  tlie  diatneter  of  half 
a  micron,  mentioned  by  Herr  Geti,  wbidi  is  leas  diu  we  have 

ffcn  li^cd  herr,  th«  fusing  ctHTcst,  im  vattu,  ibonld  be  only  a 

fraction  of  a  miKiatnpen:-. 


Measurement  of  Feeble  H rciH-F'REouES'cY  CfRREVTs. 

Along  with  the  development  of  kiloampere  measurement,  in 
the  electric  distribntion  of  iwwer,  goes  die '  flaeaaureBieBt  of 
microampere  measurement  in  the  flcctric  distribution  of  ideas, 
by  telephony.  The  little  microampere  is  just  as  necessary  to  the 
transport  of  thought  and  spcedi  ni  telephony  as  is  the  big  kilo- 

ampcrr  fr  :ni  a  large  t>irli.  i-.-ihcrr.Ttcir.  !o  '.he  transport  of  power. 

The  apparatus  needed  for  the  measurements  of  these  widely  sep- 
arated <|iiantities  is  veiy  different;  bat  the  same  laws  apply  to 


the  grc.".t  as  to  the  t:mall.    Tlit-rc  is  :iot}iitig  .iristocratic  a^iout 

electricity,  nor  blue  blood  in  the  electric  fluid.  The  article  this 
wedc  on  page  134T  bgr  Herr  Beta  Gad  on  the  measurenient  of 
very  feeble  telephonic  currents  indicatfj  a  dirrrtion  in  which 
we  may  expect  new  developments  in  microampere  measurement 
He  employs  the  Fessenden  solid  barretter  of  minute  platiiram 
wire.  Commencing  with  platinum  wire  ten  micrometers  in 
diameter,  the  finest  he  could  at  first  obuin  in  all  Europe,  he  has 
aueeecded  in  inducing  mannlsctttreia  to  piadace  wire  as  fine  is 
half  a  micrometer,  wfaieb  is  about  the  lengdi  of  a  wave  of  g reeo 
1^^ 

Fine  platiniun  wires  are  of  great  value  in  alternating-current 
measurements.  In  oomparatiTety  larger  sizes  they  arc  employed 
to  measure  a  few  centiamperes,  as  in  the  Cardew  voltmeter  or 
the  "hot-wire"  expansion  instniments  vo  u'iefiil  for  switchboard 
purpo<;e<;.  In  ihc  delicate  sizes  of  a  few  micrometers  diameter 
they  are  cipabie  of  measuring  currents  of  a  few  microamperes, 
aa  hi  tclepihoiqr»  or  hi  wireless  telegnplqr.  The  finer  the  vrfre, 
the  jrreater  the  care  that  has  to  be  taken  against  accidental 
bara-outs.    There  is  no  diflBculty  in  producing  such  a  wire 


The  Simple  Circle  Diagram  of  the  Single-Phase 
iMDuenoM  Mofoit. 

The  article  of  Dr.  A.  S.  McAllister  on  page  1339  of  this  num- 
ber forms  a  fitting  sequence  to  his  earlier  article  on  the  poly<- 
phase-motor  cirde  diagram  of  May  alSw  Xt  was  there  shown  that 
from  the  tests  of  a  tKiIvpltase  ntotor  both  at  no-load  speed  and 
at  standstill,  a  circle  can  be  quickly  plotted,  snch  that  the  locus 
of  the  pritnary  current  will  conform  therewith,  for  all  inter- 
mediate loads,  within  a  practically  satisfactory  degree  of  approx- 
imation. From  an  inspection  of  this  circle,  the  behavior  of  the 
motor  can  be  satisfactorily  predicted  at  any  or  all  loads.  In  the 
present  aitkle  ft  is  shoim  that  when  a  polyphase  induction  motor 
is  compcllerl  tn  operate  as  a  'iingle-p^.isc  maehinp,  hy  cutting 
one  of  the  supply  wires  its  current  locus  in  stili  approximately 
a  circle;  but  the  drda  ehrinka  ia  diameter  about  SO  per  eent 
This  means  that  the  losses  in  the  machine  will  be  increased  for 
any  given  load  that  the  machine  can  carry,  and  also  that  the 
capability  of  the  madiine  to  cany  load  will  be  reduced,  or  ite 
output  dirrtinished,  as  might  be  expeetefl.  The  curiou"  ectidition 
is  also  determined  from  simple  calculations  that  whereas  the 
(peed  of  a  polyphase  indnctioB  motor,  taking  sjtKbronoua 
speed  as  unity,  is  equal  to  the  secondary  e£Bcieiicy.  in  the  snme 
motor  limping  along  as  a  single-phascr,  the  speed  is  ei^ual  to 
the  square  not  of  the  secohdaiy  elHdeney.  This  proposition 
must  apply  to  all  single-phase  induetion  aiolon. 


It  15  a  very  fortunate  circumstance  that  the  current  diagram 
of  single-phase  motors,  as  well  as  polyphase  motors,  may  be 
practically  regarded  as  drcalar,  because  the  eonditions  In  sini^is 

phascrs  are  comparatively  complex,  and  their  simplification  for 
engineering  purposes  is  all  the  more  welcome.  It  is  tnie  that 
we  may  not  expect  to  have  large  aiugle-phasen,  but  we  may 

expect  t'T  h.Tve  n  !ar(>c  ir.nnhfr  of  srti.iM  om^s.  A  iinyle-phase  in- 
duction motor  develops  at  zero  speed  a  simple  alternating  or 
reeiproeadng  megnede  fidd  By  the  well-known  kmede  anahigy 

this  may  he  rcgardec!  -t?  cijniv.ilont  t'>  n  piir  of  equal  pcrc  s>ti- 
chronously  rotating  magnetic  fields  revolving  in  opposite  direc- 
tions. Each  of  these  components  win  take  half  the  magnetie 
flux  and  siipfK-irting  primary  currcnl.  At  vtainbtill,  the  rotor 
is  unable  to  make  up  its  mind  which  way  to  turn,  or  which  of 
the  two  virtual  rotating  fidds  to  follow.  Any  mechanical  or 
m.ipnctic  dissymmetry,  however,  snch  as  su  impulse,  or  an  aux- 
iliary condenser  circuit,  may  permit  the  rotor  to  make  up  its 
mind  and  to  iahhle  rotation  in  one  or  other  direction.  Aa  soon 
as  the  rotor  turns,  the  currents  induced  therein  by  the  component 
field  that  the  rotor  foUows  set  up  an  increasingly  powerful  accel- 
erating torque,  while  the  component  diat  the  rotor  is  running 
away  from  sets  up  parasitic  currents  that  have  hut  little  dynamic 
effect  At  full  Speed,  therefore,  as  Dr  ^fcA^isler's  diagram 
indicates,  we  have  die  pnponferating  revolving  component  or 
half-f.eld  driving  the  motor,  while  the  other  half  acts  a*  a  virtnal 
leak  of  definite  admittance  depending  on  the  speed  and  placed 
across  the  primary  terminals.  There  can  be  no  dout|t  that  the 
approximation  circle  diagram  gives  to  alternating-current  engi> 
neers  a  distinct  benefit  in  simpli^ring  the  behavior  of  inductioa 
motors. 
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Important  Electric  Railway  Legish^on  in 

Massachusetts. 

Advices  from  Boston  state  that  a  sweeping  bill  designed  to 
prevent  foreign  railroad  ootporatkm*  from  tHirdiasing  Massa- 
dwtcttt  itraet  ititwify  caapaiiia  and  foroig  kttign  companies 
to  reliquisJi  any  sach  rallinqn  «rtiieb  they  may  control,  bw  come 
before  tht  Commtnee  on  Rtdes  of  tlie  Houie  on  the  queition  of 
the  admis>inn  of  the  measure  for  co:iNider.Ttion.  The  bill  as 
drafted  would  affect  particuUdy  ihc  New  Viitk.  New  Haven  St 
Hartford  Railroad.  The  suggested  resrrirt: .  n  of  foreign  railroad 
corporations  follows  a  decisive  defeat  of  the  so-called  "merger 
ttiH,"  «bkh  was  pending  in  the  Legislature  for  some  tStOt,  and 
wUch  gnve  domestic  railroad  corporatiom  the  same  privQeges 
to  acquire  street  nilwaj  companies  at  is  lc|all;r  enjoyed  hj  those 
nnder  foreign  charter.  The  followinc  OMSsnie  waS  KCdwd  in 
the  Legislature  from  Governor  Guild  on  the  sahject: 

'"I  CI  ■ngratiilatc  yoii  nn  tl:L  ilt  ftat  of  .i  nu  .i'.nro  tliat  would 
have  sanctioned  the  possible  consolidation  of  all  transportation 
in  Massachusetts  under  tlie  coiitrul  of  a  single  corporation.  The 
present  railroad  system,  however,  is  niost  unjust  and  unequitable. 
Our  steam  rvlioad  system  is  forbidden  to  meet  the  competition 
of  electric  street  car  lines  tajr  purcfaaae  or  eootrol  of  their  ttod^ 
but  another  controlled  by  men  who  are  not  eifiiem'of  Knisndia- 
setts  is  not  only  permitted  to  exercise  that  privilege;  but  !s  exer- 
cising it  to-day  to  such  an  extent  that  healthy  competition  !n 
Western  ^lrl^';,•^rhllsrtls  is  .almost  throttled. 

"Slowly,  surely,  ttic  control  of  our  own  railro.ids  the  control 
of  the  passage  to  market  of  every  product,  the  control  of  the 
transportation  to  and  from  his  work  of  every  Massachusetts  citi> 
sen.  IS  passHtt  from  our  hands  to  those  of  aliens.  I  flm^ 
upon  yon  with  all  the  strength  that  is  in  me  the  ptaaoce 
of  some  legislation  giving  relief  from  the  grave  injustioe.  Let 
Mass.uiins!  tt^  announce  that  transportation  writbin  her  borders 
t<^  in  the  future  to  be  controlled  by  the  people  of  Massachusetts 
attd  not  by  men  herottd  the  reach  of  her  la«s  and  the  insplntieii 

of  her  ideals." 

.'\fter  a  conference  of  various  committee  chairmen  of  the 
Moose,  it  was  agreed  that  the  Railroad  Bill  and  Governor's  tncs- 
sago  (hould  have  a  putdle  hearing  dering  the  current  mA. 


Chicai^  Lighting  Fraachises. 

Ai  has  lieen  previoualy  noted  in  dieae  cdtunni,  a  ooamtittoe 
of  the  Chicago  City  ConndJ  has  for  some  time  been  dcawtag 
vp  an  ordinance  providing  for  the  reduction  of  electric  light  intea 

in  that  city.  To  aid  it  in  its  work,  it  employed  as  experts  Messrs. 
Bion  J.  .Arnold  and  VViKiain  Carroll  lo  make  .'i  report.  .\s  a 
result  an  ordinance  was  dr.iwTi  \ip  providing  for  several  reduc- 
tions in  rates  during  the  next  five  years.  These  rates  were  agreed 
to  by  the  Chicago  Edison  and  Commonwealth  Electric  Companies. 
Along  with  tliis  ordinance  another  provision  was  nude  for  the 
eonsolidation  of  ik»  Chicago  Edison  Company  and  the  Commoo- 
veallh  Eketric  Cominny,  both  of  which  companies  are  owned  by 
the  same  interests.  The  City  Cooncil  passed  this  ordinance,  but 
Mayor  Dunne  vetoed  it  and  the  Council  lia*  t;ow  upheld  the  veto. 
The  veto  of  this  ordinance,  however,  witi  bavc  but  little  effect  on 
the  \aluc  of  these  companies'  fr.-snchisc  rights.  The  Common- 
Wealth  Electric  Company  has  a  franchise  which  does  not  expire 
until  1947.  This  franchise  covers  the  entire  dty.  The  Chicago 
Edison  Company  has  a  franchise  which  expires  in  ipis.  at  the  end 
of  whidi  time  ita  property,  according  to  the  present  ^lans,  is 
to  be  transferred  to  the  Commonwealth  Electric  Company.  The 
chief  reason  for  the  failure  of  the  ordinance  to  pass  over  the 

Mayor's  vett  seems  tO  have  heen  that  some  question  was  raised 
as  to  whether  »on>e  clause.<>  in  the  ordinance  would  not  give  the 
Commonwealth  Electric  Company  an  opportunity  to  escape  the 
payment  of  3  per  cent  of  the  gross  receipts  on  certain  business 
upon  which  they  would  otherwise  have  to  pay  this  percculaffei 
The  result  of  the  whole  matter  is  that  electric  lighting  rates  re- 
main the  same  in  Chicago  as  they  were  before,  altfaoogh  imdoubt- 
edly  some  other  ordinance  will  be  passed  later  without  pMiviaion 
for  anything  but  a  reduction  of  rates. 


Work  of  the  Department  of  Electrici^ 
San  Francisco. 

A  very  inteKsting  report  coming  lUbt  work  accompiisbed  by 
the  Depariiiient  of  Electricity  of  San  Fkaadaco  daring  April  and 
^^av  has  been  submitted  by  Chief  William  R.  Hewitt,  to  the 
Fire  ami  Police  Commissioners  of  that  city.  .\5  the  report 
covers  the  work  of  tb«  Department  during  the  li:c  atid  im- 
mediatelv  after,  the  following  extract  is  of  interest : 

"Fees  collected  April  I  to  18,  $586;  fees  collected  from  April 
18  to  Jwie  1,  ftJjrS;  inapections  of  new  wiring  in  buildbgs, 
April  and  May,  I1.900;  iovcctions  of  old  buildings,  April 
to  June  I,  $7,000;  certificates  issued  for  new  wiring,  fgo;  pcnub 
issued  to  resume  current  on  railway,  UgbtinK  and  IdeplnBe 
route*,  .\iiril  22  lo  May  i,  $15. 

"Mu  re  were  jg  pieces  of  line  trouble  removed  in  April  acd 
a6  in  May.  Alarms  of  fire  received  during  the  month  of  April 
were  fifty-two  firsts,  four  seconds,  one  third  and  cighteer  d  recti, 
making  a  total  of  scvenly-five^  In  May  there  were  only  twenty- 
one  firsts,  one  second,  sctco  thirds,  total,  ag  alarms  of  fire. 

"Concemmg  toe  operations  during  and  inunedintely  iollowiai 
the  earthqoatce  and  fire  I  beg  to  report  that  on  April  iB  1 
arrived  at  the  fire  ,'i!arm  office  on  Brcnhani  Place  at  $40 
o'clock  and  lour.d  it  completely  wrecked  (whh  the  exceptioiJ 
of  a  couple  of  working  lines),  the  batteries  having  been  thrown 
to  the  floor,  which  was  littered  with  a  great  dcai  of  glass  ard 
covered  with  water,  and  the  chimney  and  fireplace  had  caved  in. 
cnusiiV  a  small  blazc^  fortimately  extinguished  before  any  scti- 
ovs  damage  waa  donck 

"With  the  two  operators  and  the  lineman  on  da^  I  proceedtd 
to  re-establish  the  office — an  almost  impossible  task  tmder  tke 
circumstances.  Linemen  and  other  employees  were  scon  arriv- 
ing and  several  of  thera  were  dispatched  for  horses  and  w.if- 
Ona  with  which  to  haul  material  from  the  supply  houses  i  t 
lestodog  the  signal  system,  while  some  were  detailed  clcarms 
and  reatnfing  fallen  brick  and  debris. 

*This  work  proceeded  ontil  about  9  o'clodc  a.m.,  when,  after 
a  survey  of  the  progress  of  the  fire^  I  realised  the  possibiKly  of 
the  central  ofiice  being  burned  out  with  the  remainder  of  the  d^ 
trict  Leaving  orders  to  proceed  with  the  work,  however,  I  went 
to  the  City  Hall  to  arrange  to  re  est.ihlish  connections  there  if 
possible.  I  found  the  switchboard  in  the  City  Hall  office  entirely 
unharmed,  but  with  the  fire  raging,  apparcnlljr  uncbednd,  im> 
mediately  sonth  oi  Market  Street 

"On  rctumfaig  to  Brenfanm  Flnee.  Oe  fire  had  made  such 
progress  dwt  it  wt«  evident  ow  elloits  wonld  be  luOaa,  and 
with  the  wagon  snd  four  or  live  men,  I  returned  to  die  01* 

Hall  to  remove  the  records  and  such  inslnimenfs  and  material 
as  might  be  necessary  in  re-establishing  our  signal  office  in  1 
new  location  entirely  removed  from  the  reach  of  the  fire;  b^t. 
unfortunately,  we  were  prevented  from  entering  the  building  by 
a  guard  of  Federal  troops,  who  rcfiued  to  listen  to  any  argument 
or  supplication  whatever  for  the  removal  of  our  office,  leilinf 
OB  their  otders  were  to  permit  uobo^r  to  enter  flic  bdldiac. 

"The  men  with  me  were  then  ordered  to  meet  at  Brailaa 
I*lace  that  afternoon,  in  order  that  if  the  fire  had  been  bron^ 
under  control  we  could  procceii  to  n  store  our  systi  ni  ar.d  nSic*. 
At  2  o'doek  the  conflagration  was  so  cl  ise  at  hand  that,  with 
two  linemen,  we  proceeded  to  dismantle  the  office  and  remove  the 
instruments  to  Portsmouth  square,  leaving  a  sufficient  number 
on  the  switchboard  to  enable  us  to  open  immediately,  after  1 
forlorn  hope  tha(  the  fire  might  not  readi  the  central  ofliee.  Tkc 
conflagration  raged  in  the  vichiltr  ol  Brenhant  Place  all  ibt 
evening,  and  finally  bilnied  our  central  ofltee  between  la  and  I 
o'clock. 

"Thursday  .and  Friday  the  raging  fire  made  it  unpos'i'S'i:- 
fact,  unnecessary— to  re-establish  any  signal  system,  beeaos*  the 
entire  Fire  Department  WU  fidly  OOCOpicd  in  battling  ^  ** 
general  conflagration. 

"Friday  night,  at  11 :3o  p.  m.,  a  survey  of  the  lines  shosnd  tkat 
the  fire  had  apparently  been  brought  under  ooami,  aad  li 
linesmen  and  other  employees  who  were  aranaUe  wcie  nsdti< 
to  assemlde  at  Lafayette  Square  the  next  day  at  la  o*cMi 
re-establishing  our  system. 
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."At  10  1.  m.  Siturday  I  had  lecured  the  quartcrt  of  tbe 

npi/cr  fUt  at  2034  Stcincr  Street,  and  with  the  men  arriving 
hourly  we  procpovlcd  to  take  up  the  ends  ot  our  business  and  in- 
stdl)  a  ccf.iril  t  tHrc  Such  inatrumciits  as  wc  had  saved  were 
utilized,  and  the  lines  hurriedly  run  in,  and  from  Saturday 
evening  W9  were  prepared  to  handle  such  alarms  as  might  be 
■col  in,  and  fay  lAond^  morniiig  at  8  o'clock  the  unbuned  dii- 
tftet  wa»  pntdeMy  covered  and  protected  hy  fire  tlsnd  aervioc. 

"Saturday  morning  copi«  of  a  notke  were  giren  to  the  da^y 
papers  to  the  effect  that  all  alarms  of  fire  could  be  sent  to  the 
telephone  ci  mpatiy  over  tlieir  available  lines,  and  in  turn  would 
be  reported  to  our  olUce  across  the  street,  which  we  would 
immediately  transmit  over  our  tapper  lines  until  such  time  as 
our  signal  lines  were  in  woridng  order,  and  tbe  iiayot  wif  noti- 
fied of  this  action,  togetlier  wftb  our  action  in  taUilg  9032  Staitiei- 
Street,  of  whkh  his  honor  wat  pleeied  to  apinovb 

It  was  neeeasarjr  that  provision  for  food,  clotMng  and  qtatten 
be  niadi-  for  our  men,  so  a  fommhsary  was  oignnijt  i^,  and  by 
Saliirday  evening,  April  21,  wc  were  in  a  position  to  supply 
eighty  men  with  three  meals  a  Hay — and  this  was  continued  until 
May  10,  when  the  men  had  had  time  and  opportunity  to  re- 
establish didr  homes. 

"In  the  mMntiine  «ar  signal  system  had  been  fully  restored 
in  all  imbimed  districts  diroaglioni  the  dly.  and  we  have  re- 
turned our  old  order  of  system  and  operation.  We  are  to-day 
rapidly  extending  the  system  into  the  burned  district  and  keep- 
ing pace  with  all  reconstruction  throughout  the  city. 

"The  estimated  loss  to  the  department  on  account  of  tbe  earth- 
quake and  fire  amounts  to  about  $177,40011  itemixed  as  follows: 

Central  office  at  Citj  HsU.....  

Dama(«  to  undciigTaua4  (|SIW>««aa*««<a*>*<a>.>< 

Orrrbnd  cooMructioo   3* 

EnSin«-bouM  aqnlpMM.  >i ........  ,.  ti 

Fire  boxet   ••>•.• 

Pelie*  bams  

CHUfal  efla^  Bregma  f  hea   fj( 

Total  IMS  aoid  daiiWi«.».. >♦♦♦...»  ,  •ir7.4oa 


Lighting  and  Power  in  Sftn  Fffandaco. 

The  worfc  of  lighting  the  streets  in  the  burned  district  of 
San  Francisco  is  being  energetically  pushed  and  widtin  a  short 
tiine  the  greater  part  of  the  area  will  be  furnished  with  an  ad^ 

q-jatp  system  of  electric  arc  liv:hts  On  Market  Street  the  San 
Fraiiciscn  Gas  ft  Electric  Cc-nipaiiy  has  ^triiiin  overhead  service 
wires  between  the  trrijloy  poles  of  the  United  Railtoads  at'.d 
hung  arc  lamps  on  the  span  wires  close  to  the  curb  line  at  every 
odMr  pole.  This  work  has  been  completed  on  the  north  side 
«f  the  street,  from  ii»  forty  to  Valencia  Street,  tbe  constnictiaa 
being  hut  temporary. 

Some  time  hcfnrc  the  fire  the  San  Frarxi'^co  Gns  &  Electric 
Company  was  given  the  contract  tor  furnishing  street  lights  by 
the  Board  of  Supervisors,  this  being  a  part  of  the  existing 
schemes  being  promoted  for  the  beautifying  of  San  Francisco. 
The  corporation  agreed  to  furnish  poles  of  an  ornamental  design 
for  Market  Street,  from  the  ferries  to  Valencia,  and  the  work 
was  to  be  done  on  tliis  one  street  during  the  year. 

This  plan,  however,  is  entirely  separate  from  the  proposal  of 
the  United  Railroads  for  beanttfring  the  main  streets  traversed 
by  the  lines  of  their  system,  \fter  the  fire  the  United  Rail- 
roads voluntarily  ottered  to  furnish  the  city,  free  of  charge,  a 
system  of  street  lights  for  Market  Street  and  also  Sutter  Street. 
When  this  volunury  offer  was  made  it  was  the  idea  of  tbe 
Taiinad  coflqany  to  supply  poles  of  a  spedal  desiiii  to  be  selected 
Ij  the  city.  They  declare  that  they  stand  ready  to  carry  out 
tiieti*  brigiaal  plans  for  supply  lights  for  these  two  thArough- 
fares  as  soon  .1-  the  mnrc  uru'ent  work  i!  re-cstablishing  street 
car  service  alone;  such  ui  iheir  Uiies  as  were  put  out  of  com- 
mission by  the  tire  is  completed. 

When  the  application  of  the  Presidio  and  Ferries  Railro.id 
Company  for  a  franchise  to  operate  the  overhead  trolley  system 
aver  its  lines  was  made  recently  the  question  of  street  lights 
was  brought  up  fqr  some  of  the  members  of  the  Board  of  Super- 
Haors,  with  a  view  to  havhig  this  company  assist  in  the  estab- 


lishment of  a  system  of  street  llghia  along  the  lines  operated 

by  the  company. 

The  United  Railroads  is  now  receiving  practically  all  of  its 
power  from  the  Calif':irnia  Gas  it  Electric  Corpor.ition's  trans- 
mission system.  About  18  months  ago  the  corporation  closed  a 
contract  with  the  United  Railroads  to  supply  all  tbe  electrie 
power  needed  for  the  operation  of  tbe  railroad's  car*  ht  San 
Fraocteco  for  a  period  of  twcuty  yean^  beginning  Jaanaty,  tjio& 
In  ordCT  to  gnard  ipiBst  interrayUon  of  flie  lenrict  fraim 
iire  of  the  long-distance  transmission  Hues  the  electric  company 
hegan  the  erection  of  a  gas-ensinc  plant  and  power  station  in 
\'i-iitac;on  Valley,  just  across  the  city  line  in  San  Mateo  County. 
Tt'.eir  plant  is  designed  for  ij.noo  kw,  or  sufficient  to  pick  up  the 
entire  load  on  tbe  United  Railroads'  System  within  two  miit- 
utes.  It  was  near  completion  at  the  Haw  of  the  eardtguahe  and 
fire,  the  electric  company  having  been  grantad  one  or  two  mt- 
tensions  on  its  contract,  due  to  tlie  dday  in  recdving  some  of 

the  gas  engine  machinery. 

The  Visilacion  Valiey  pUi  t.  or  Martin  plant,  as  it  is  called 
afler  Mr.  John  Martin,  was  Fliijhtly  damaged  by  the  earthquake, 
but  it  is  being  rushed  to  completion  in  order  to  provide  sufficient 
reserve  for  the  street  railway  peak  load  and  also  to  ensure  an 
unintermpted  service.  Meanwhile  the  railw^  load  is  being  car- 
ried entirely  fram  tbe  hydro-dcctric  stations. 

The  general  power  load  of  the  California  Gas  ft  Electric  Cor- 
poration has  not  yet  been  built  up  to  its  old  proportions  in 
San  Francisco,  but,  on  the  other  hand,  the  demands  for  power 
in  all  the  bay  cities  have  increased  very  rapidly  and  the  com- 
pany is  having  its  hands  fiill  in  providing  (HSdent  capadt) 
for  all  new  consumers. 


Electrification  of  the  Erie. 

The  man^fement  of  die  Erie  Railroad,  which,  with  commend- 
able foresight  towards  a  constant  be'teriiier;!  and  iinprovetr.ent 
of  that  immense  railroad  system,  has  lor  the  last  two  years  con- 
ducted a  thorough  invcstisatmn  into  the  po^3•.blllties  of  clectrici'y 
as  a  railway  motive  power,  decided  at  a  recent  meetmg  of  the 
Board  of  Directors,  as  already  announced  in  these  columns,  to 
take  the  initial  steps  for  operating  electric  trains  by  contracting 
with  WesiinafhouM,  Oiuich,  Kerr  &  Co.  for  tbe  installation  of  an 
electric  system  on  its  Rochester  &  Mount  Morris  Division,  a  dis- 
tance of  35  miles.  This  decision  of  the  Erie  Railroad  manage- 
ment seems  10  he  of  the  greatest  importance  when  the  facts  are 
taken  into  consideration  which  led  up  to  it  The  company's 
electrical  board  consists  of  such  eminent  engineers  as  J.  M.  Gra- 
ham, fi.  J.  Arnold.  L.  B.  StiUweU  and  A.  M.  Williams.  Mr. 
Graham  has  been  on  a  penooal  tour  of  inspection  of  electric 
railway  systems  in  this  eomitfy,  aa  weH  «a  in  Euiopf^  and  Am 
cannot  be  any  donht  fhlt  the  recommendation  of  (bis  board  In 

favor  of  electricit;.  i-  .r  out  as  high  an  approval  as  electrie  rail- 
way proiiulsjon  c  uiid  .isk  for.  The  ijitcm  which  the  board  of 
the  Erie  has  decided  to  adopt  is  the  Westinghouse  single-phase 
alternating-current  railway  system,^  the  same  as  is  now  being 
installed  by  the  New  York,  New  Haven  ft  Hartford  Railroad 
Ounpany. 

The  prdiminary  contract  with  We^inghouse,  Churdi,  Kerr  ft 

Co.  calls  for  the  electrification  of  ,t3  miles  of  the  company's  line 
from  Rochester  to  Mount  Morris,  the  cquipmciu  ot  a  traiiiformer 
st.ition  and  the  inslalhatlon  of  seven  electric  cars.  These  cars 
will  be  opcraifd  by  single-phase  motors,  pn>hably  four  of  150  hp 
capacity  each  to  one  Car.  The  line  construction  calls  for  the 
tingle-phase  catenary  trolley  system.  I1ie  cars  will  be  used  to 
haul  passengers;  thm  wfll  also  be  fae^l  cars.  The  power  for 
the  operation  of  the  read  is  to  he  obtained  from  the  Niagara  Falls 
power  plant. 

It  has  been  the  custom  with  many  steam  ro.ids  to  allow  ti  e 
paralleling  of  their  lities  by  trolleys.  This  had  a  result  winch 
inv.iriahly  pro\c<l  costly  to  the  steam  road,  because  the  parallel 
electric  toad  as  a  rule  began  by  making  inroada  On  the  local 
passenger'  traffic,  then  obtained  the  express  traffic,  and  at  last 
'  ahaorbed  the  local  freight.  The  outcome  was  that  the  steam  road 
had  to  buy  out  its  younger  competitor.  In  the  case  of  the  Erie, 
this  is  Obviated. 
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Paci£c  Coast  Transmission  Convention. 


Hie  umial  convcotioiB  of  the  Padic  Caaat  Tmuouiaioa  At* 
■odadan  wu  Klmhlcd  to  be  held  in  San  Pruidieo  or  fi- 

taiaty  on  June  19  to  21.  However,  the  earthquake  and  fire  of 
April  t8  and  the  resultant  conditions  have  made  it  inadvisable  to 
call  any  meeting  for  this  summer.  1  he  mcinbers  of  the  associa- 
tion are  among  the  most  actively  engaged  in  the  rcbiuiding  oi  the 
city  and  in  carrying  on  the  necessary  engineering  work  incident 
thereto  and  it  was  deemed  by  the  oflkera  that  the  auodation 
would  do  better  to  omit  this  ycni'a  convention.  Or  at  laMt  tom- 
peat  it  until  Inter  in  the  blL 


An  Inddeat  in  Britidi  Munidpal  Ownenhip. 

The  Newcaitle-oo-T^Bc  Electric  SoKiIy  Cbmpaiqr  waa  or- 
ganized several  yeara  ago  for  the  distribution  of  power  in  the 
vicinity  of  Newcastle-on-Tyne.    The  company  was  debarred 

fro.m  stippljing  current  to  Newcastle  owing  to  tlic  existence  there 
oi  a  municipal  plant,  but  it  has  had  a  rcm.irkably  successful 
career,  iiotwithst.mrimg  iln^  lia:idiiMp.  On  tbt  otiier  haf.d,  the 
munici|>al  iyrieraoutb  station  has  been  unitonuly  unsuccesstul 
from  a  financial  standpoint,  and  recently  the  authorities  were 
faced  with  the  ncoeaaily  of  adding  additimal  plant,  which,  while 
idding  to  die  utveMnen^  would  cany  with  ti  no  ooireaponding 
increaae  in  revenue.  As  a  resuh  of  this  situation,  the  munici- 
pality has  just  made  a  contract  with  the  ;'iiipp'>  comjjany  for  ij/i 
million  kilowatt-hours  -innually  01  electrical  cncrpy  at  a  price 
le«s  than  onc  lialf  what  it  costs  the  iminicipiil  plant  to  generate 
its  present  output-    The  supply  company  is  alio  given  the  right 

to  supply  large  power  consumers  within  the  area  of  the  corpora- 
tion municipal  supply  diftckt  from  aulKatatlona,  flw  nnnidpulitjr 


Ediics  of  Engineering  ComniMttons. 

In  connection  with  Dr.  S.  S.  Wheeler's  fine  presidential  ad- 
dreis  before  the  American  Institute  of  Electrical  Engineers  aa 
the  praieaiionail  cdiica  of  eDgnaan,  ifae  following  paiaage  nwy 
be  quoted  from  tn  uddma  Iv  Dr.  Rosaiter  W.  Rnjauod  to 

the  gradtnting  daia  of  Lehi^  University;  "Perhaps  the  enm- 

mnnest  question  of  casuistry  rxcurring  in  modern  bmincss  is 
that  of  commissions.  As  the  agent  of  your  employers  you 
have  to  purchase  a  steam  cnRine.  After  getting  the  prices  and 
inspecting  the  engines  of  aJt  lh«  manufacturers  you  decide  upon 
the  machine  most  suitable,  on  the  whole,  for  your  purpose,  and 
in  all  Icgilinwte  ways  heat  down  the  sellers  thereof  to  their 
lowest  fdn,  jMt  as  yon  are  about  lo  ctoae  die  bargain  at 
the  price  Unj  aayt  This  covers,  of  course,  your  conuntssion  of 
10  per  cent'  When  you  reply  that  you  do  not  expect  any 
commission  and  suggest  tli;il  iiistCiid  of  p.'iying  it  to  you,  they 
take  it  from  the  amount  of  tiie  bill  they  send  to  your  employers 
tiny  tell  you  tlist  .accor-imf;  to  yomc  trade  agreement  thev 
cannot  charge  a  lower  price,  but  c:ta  pny  a  commission  to  the 
idling  agent.  Now,  you  are  not  the  selling  agent,  but  the  pur- 
ciinaiiig  agent,  and,  explaining  this  difference  to  them,  you 
tcU  tftem  that  you  win  be  in  honor  oUigad  to  pay  your  eni>. 
piefcrs  whatever  commfssion  auy  be  paid  you.  To  tUa  they 
reply,  with  a  Vindly  bm  cynical  smile,  that  they  do  not  care  what 
you  do  with  the  money  after  you  have  fiol  it,  and  yoi:  see  clearly 
lliat  they  tcgafU  your  protestations  of  honor  as  part  of  the 
ftirmula  vrhich  precedes  your  acceptance  01  the  money-  They 
do  not  really  believe  that  you  will  not  keep  it  if  you  get  it 
I  an  r^ealing  an  episode  of  my  own  experience,  and  pCfll^B 
my  aotutlen  may  he  of  tue  to  you.  I  declined  the  eomndsaion 
offered  hi  currency;  luquiicd  it  fat  be  jml  in  the  form  of  a 
chfck  to  my  order;  Indoraed  dnt  cheek  fo  the  order  of  uy 
emplovt  r*  and  pretented  It  to  thew,  leaving  them,  51  they  saw 
15t.  to  return  it  to  me  as  a  legitimate  perTiiisite  o!  my  position. 
1  hey  did  not  «re  fit.  and  they  were  qaitc  right.  But  the  most 
imiKirtani  fe.iture  in  my  action  was  that  the  return  of  the 
check,  thus  indorsed  by  me  in  their  favor,  convinced  the  manu- 
fMtwrers  of  my  honesty  as  no  amount  of  high  toned  oratory 
on  my  part  could  have  done." 


Convention  of  Canadian  Elactrical  Assodatioii. 

The  Cknadian  Ekctrical  Auodation  laat  week  Imd  Aa  t» 
usual  and  novel  experience  of  holding  its  meeting  in  the 

United  States.  Tliis  gathering  aa>  the  lOlh  annual  event  in  the 
history  of  the  association,  and  it  uas  hcid  at  the  Cataract- 
Internal  icmal  iiotei,  Niagaia  Falls,  N.  V.  Owing  to  the  failure 
to  compiete  the  ntw  Cliftoa  liguse  at  Canadian  Niagara  ia 
time  for  the  meeting,  the  association  was  forced  to  meet  on  the 
New  York  side  or  abandon  the  pleasure  of  a  trip  to  Niagatc 

The  first  session  of  the  oonveutlon  was  hdd  Tuesdsgr  tita- 
noon  in  the  large  old  dining  room  «f  tike  Citiryt  Hbuic^  Flra^ 
ideni  A  A  Wright  presiding.  Addresses  of  welcome  were  made 
by  both  Mayor  R.  P.  Slater,  of  Niagara  Falls.  Ont.,  and 
Mayor  O.  W.  Cutler,  of  Niagara  Falls,  N.  V.  The  ullicja* 
heads  of  both  cities  at  the  Falls  agreed  that  tliere  had  been 
unn«ic«^&aiy  alarm  created  about  the  t'-Ah  of  Niagara 
heittg  destroyed.  The  electrical  engineers  were  told  that  Adr 
profession  was  to  blame  for  much  of  what  had  Imco  mbo^ 
plished  in  the  development  of  power,  and  th^  were  adicd  IB 
sttt4y  the  falls  carefully  and  kani  for  fhcmadhKi  that  Mlagsn 
ia  as  beautiful  as  ever.  Tell  folks  diat  the  Falls  are  not 
going  to  be  destroyed,"  said  Mayor  Slater,  "in  our  time,  or  in 
the  lives  of  our  children,  but  jevca  should  they  ultimately 
le<i>encd  in  vol.ime,  think  of  the  tonB  of  cosl  and  the  hours  of 
lalxir  they  would  »ave." 

.'\iicr  responding  briefly  to  the  remarks  of  the  mayors.  Presi- 
dent Wright  delivered  his  annual  address.  He  drew  attention  lo 
the  action  of  the  Dominion  govenunent  in  sending  a  number  of 
able  and  oomiMcnt  gendemen  tn  Europe  to  investigate  the  best 
methoda  praeliecd  Aare  for  lodtuig  certain  gndea  of  ona 
by  deetrieity.  On  Aeir  retuin  a  sufficient  sum  of  money  was 
placed  at  thdr  disposal  by  the  government  to  csUblish  an  ex- 
perimental smelting  works  at  Sault  Ste.  Marie,  and  the  results 
of  these  ex;>eriment»  have  surpasspH  fh<»  most  sanguine  expec- 
tations. The  following  are  tlie  results  as  reported  by  E'r.  Maanel 
himself:  First,  magnetite  can  be  economically  smelted  by  the 
etectro-thermie  process  as  hematite.  Secoi^d,  ores  of  high  sul- 
phur content  not  containing  manganese  can  be  made  into  pig  inn 
eontauiing  a  few  AouaaadAa  of  a  per  cent  of  sii^hnr.  ThNl 
the  silicon  content  can  be  varied  as  required  for  the  class  of 
pig  to  be  produced.  Fourth,  charcoal,  which  can  be  cheaply  pro- 
duced, from  null  refuse  or  wood,  vshich  could  not  be  Otherwise 
ii!ili/id.  can  be  siib'-tituted  for  cokc  as  a  ri-ducina:  a)?cnt  without 
being  briquettcd  with  the  ore.  Fifth,  a  Icrro-nickcl  pig  can  be 
produced,  practically  free  from  sulphur  and  of  fine  quality,  from 
wasted  nidceliferous  pyrrbotite.  Sixth,  the  experiment  made 
with  titamfomus  iron  ok  eimtaining  17.8a  per  cent  of  titanic 
acid  permitt  the  eDodusion  that  titaniferaus  iron  ore*  up  to  per> 
hapa  five  per  cent  titanic  add  can  be  saeecasf  ally  treated  by  (he 
deetrie  process. 

President  Wright  also  referred  to  the  blH  of  the  Don-.inion 
Rovemment  for  the  purpose  oi  controMing  the  exportation  of 
I'lictrical  energy  10  tlie  Umled  St;ite>.  N'.i  actior.  oiin  r  th.d 
mtrodudng  the  bill  has  been  taken,  and  further  proceedings  have 
been  stayed  pending  a  conference  iriA  the  Ontario  government 
wiA  the  view  of  having  Ae  two  governments  act  in  harmmiy  m 
whatever  action  th^y  nuy  deem  k  advisable  to  tdtb  "Until 
some  real  underthMding  baa  been  arrived  at,  it  win  be  inipoa- 
sible  for  us  to  discuss  this  matter  hitelligcntly,  not  knowiiiff  what 
the  bii;  ninv  provide  for  when  it  li  finally  completed  and  paaisd 

the  House  <:f  Commons." 

Reference  was  abso  made  to  the  radical  departure  which  the 
Ontario  government  has  taken  in  appointing  what  is  caiicd 
"Hydro-Electric  Power  Commission,"  which  consists  of  three 
members  whose  duties  it  will  be  to  carry  out  the  government's 
policy  of  supplying  municipalities  wlA  cheap  electric  power 
Araugh  assisting  mtmidpalities  interested  in  acquiring  and  de- 
veloping water  powers  for  the  purpose  of  generating  d«e> 
tricity  for  light,  heat  and  power  purposes;  and  to  the  prob- 
abi  ity  of  the  Ontario  government  running  the  trains  on  tbe 
Teniascing  R.Tilway  by  electricity. 

The  report  of  Secretary-Treasurer  G.  H.  Mortimer,  of  Toronto, 
Ont,  showed  the  amount  of  cash  on  hand  to  be  Si. 131. 47.  aii 
increase  over  the  amount  on  hand  a  year  ago.  The  number  ol 
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active  mcmbm  wai  given  ts  438^  md  the  number  ol  anociale 
members  u  159,  nnldng  a  tot&l  of  jga  The  report  ckwed 
witll  this  statciiittit :  "With  the  presentation  of  this,  my  fifteenth 
annaal  ri.jurt,  I  hcg  respectfully  to  tender  my  rciignatsou  as 
secretary  of  the  asiociation.  This  step  has  been  rendered 
necessary  by  the  demands  of  my  business.  I  have  watched  with 
plctsurt  the  growth  of  the  association  from  a  membership  of  25 
to  a  membership  of  J90.  Us  potition  i«  now  UMired.  aad  under 
llie  guidance  of  the  many  bright  mind*  who  have  ita  welfare 
at  heart,  it  will  certainly  go  on  to  gretier  accompli shments  in 
the  fntnre,  keeping  step  with  the  wonderful  developmentf  of  the 
science  it  rcpreseiits  " 

The  first  paper  nai!  was  by  V  G.  Converse,  the  subject  bcnig, 
■■'I  he  Enginct-rins  Iciturc^  L.f  tlic  V'.dux  of  the  Ontario  Power 
Company."  A  series  of  views  exhibited  by  a  »tere(>pticoa  served 
to  explain  the  paper,  which  wa»  hrkiy  dlacuaaed  at  tbe  doM 
of  Mr.  Converse's  remarks. 

In  order  that  tfie  bntinew  before  th«  eoovention  might  progrm 
as  rapidly  as  possible,  an  evening  session  was  he'd  mi  Tuesday, 
at  which  time  Mr.  F.  O.  Blackwel!  read  a  paper  cn  '  Engineering 
Fenmres  of  the  Plant  of  the  lilcctrical  Development  Company 
of  Ontario,  Ltd."  The  same  cvtiMiig  Mr.  H.  \V.  Buck's  [wpcr 
on  "Engineering  Features  of  the  Canadian  Niagara  Power  Com- 
pany's Plant."  was  beard.  Considering  the  magnitude  of  the  de- 
vdopment  of  the  three  Canadian  companies,  it  is  hardly  oeoessaiy 
to  record  that  the  members  of  the  association  were  highly  pleased 
,  with  alt  the  papers  treating  af  the  great  Niagara  power  plant*. 
.Attorney  Rohert  ^^cK^ly,  C'f  Tori'iitn,  f)nt.,  read  a  paptir  on 
"Legal  Ptiirits  01  Interest  to  Electrical  Enginceri!,"  Of  course, 
the  paper  was  founded  on  Cjiia'Ji.m  law  and  ilr<;isioi-.s  hi:idcd 
down  by  Canadian  court'^,  tor  it  ii  in  the  Dominion  that  the  as- 
sociation has  its  interests.  It  was  clear  that  Mr.  McKay  had 
made  a  very  earefui  study  of  tiit  laws  bearing  upon  the  electrical 
inlcTeats  of  his  countiy,  and  the  aiiociation  knew  its  good 
fortune  in  having  him  meet  with  them. 

Wednesday  afternoon  the  convention  went  siRhtsecing,  Invi- 
tations had  been  exten<lcd  to  vi~it  the  power  pl:iiits  vn  ;f-.'- 
Canadian  side  of  the  elver,  aiid  (Uc  aiternooii  \va>  spciit  tn 
viewing  the  industrial  wonders  that  have  been  cstabli^ihed  in 
Victoria  Park.  In  the  plant  of  the  Ontano  Power  Company 
they  looked  upon  the  four  big  generators  operated  by  twin  tor* 
bines  direct  connected  on  horicontal  shafts.  In  the  plant  ol 
the  Canadian  Niagara  Power  Company  they  saw  the  generators 
opet.TtrJ  on  vertical  shafts,  and  at  the  uark.=;  of  the  Electrical 
Dcveiopment  Company,  of  Ontario,  Ltd  ,  ttuy  puid  a  visit  to 
ti:e  big  tunnel  that  has  lien-  dnvet;  from  the  wheel-pit  under 
the  river  bed  to  the  face  of  the  grand  old  Horscshi.i:.  I'he 
afternoon  was  replete  with  pleasure,  and  each  member  that  made 
the  trip  to  the  Canadian  plants  has  taken  back  borne  with 
him  a  very  good  idea  of  (he  imraensity  of  Oinadian  Niagara  and 
its  power  xvorV?, 

Mr.  John  T.  Farmer,  of  Montreal,  read  a  paper  on  "Steam 
Plant  Accessories"  at  the  session  Tl.ursd.iy  morninR.  The 
executive  committee  will  decide  on  the  place  of  next  meeting, 
hut  Montreal  was  soggested  to  the  committee.  The  executive 
committee  will  name  «  tupervisor  of  the  "Question  Box,"  hat 
die  widi  of  the  oonveotion  was  that  Mr.  A.  A.  Dion  be  em- 
tinued  in  charge.  Thanks  were  extended  to  the  power  companies 
that  had  assisted  in  making  the  convention  pleasant,  as  well  as 
t'  the  retiring  secretary,  Mr.  C  H  Monimer,  nf  Toronto.  The 
eleclion  of  oflficers  resulted  as  toliows:  President.  Mr.  R.  G. 
Black,  Toronto,  Ont;  first  vice-president,  Mr.  R.  S.  Kelsch.  Mon- 
treal, Que.;  second  vice-president,  Mr.  W.  R.  Ryerson,  Niagara 
Falls,  Ont:  seeretaTy-treasnrer,  Mr.  T.  S.  Young,  Toronto^ 
Ont. ;  executive  committee,  Messrs,  James  RoberstOQ,  Montreal, 
Que.;  \.  A.  Dion,  Ottawa,  Ont.;  B.  F.  Reesor.  Lindsay,  Ont: 
Charles  P  Hunt  London,  Ont.;  Louis  W.  Pratt,  Brantford, 
Ont.:  J.  J.  Wright,  Toronto,  Ont;  W.  Williams,  Sarnia,  Ont.: 
Lewis  Rnrran.  Quebec;  H.  O.  Fisl^  PeterboiO,  Ont;  J.  W.  Pnr- 
ceU,  Walkerville,  Ont. 

Among  the  exhibitors  at  the  convention  were  the  Allis  Chal- 
mcrs-Bullock,  Ltd.,  of  Montreal;  the  Pitt«h«igh  Transformer 
Company;  the  Oneida  CommuBity,  Ltd.;  the  Canadian  Wetting- 
housr  Cnmpany.  The  Canadian  Genera!  Electric  Cbmpany  was 
largely  represented. 


Convention  of  Railway  Telegraph  Supeiin- 
teodent*. 

The ' twenty-fifth,  or  "silver"  anniversary,   crtn  entio!!   i>f  the 

Asaocfatkm  of  Railway  Telegraph  Siipenntet.demH 
Denver,  Cel.,  June  ao  and  21.    C;ty  Attorney  i.nid^ley,  of  Dn:- 
ver,  in  the  absence  of  the  mayor,  gave  a  warm  welcome  to  the 
members  of  the  association  and  the  address  was  teaponded  to 
by  Secretary  Drew. 

After  the  election  of  several  new  active  and  associate  members, 
Mr.  Charles  SeUen,  of  ittt  Baltimore  &  Ohio  Railroad  Com- 
pany, opened  the  hnstness  of  the  convention  by  reading  a  paper 
on  ir.iin  order  rules,  wljii.di  wai  discu-:-iMl 

Mr.  U.  J.  Fry,  of  Milwaukee,  seat  a  cominumoitton  to  the 
convention  on  the  subject  of  "Composite  Circuits."  In  it  Mr. 
Fry  Slated  that  the  new  instruments  for  this  class  of  service 
furnished  by  the  American  Telephone  (k  Tdegtapb  Cod^any 
were  giving  excellent  results.  In  the  discussion  on  this  subject 
Mr.  R.  L  Logan,  of  Kansas  City,  Mo.,  referred  to  the  value 

of  portable  telephone  apjiaiatus  at  "blind  sidinKS."  Tlic  "howler" 
type  of  appar;iti;s.  he  saul,  .ippcaitd  lu  give  tlic  best  resulls,  the 
instrun.rnis  .ipp.>rtntiy  never  getting  out  of  adjustment.  Mr. 
F-.  H.  \  ..111  Etten,  oi  Chicago,  also  spoke  favorably  of  the  "howler" 
apparatus  for  composite  circuits. 

Mr.  W.  J.  Campi,  of  Montreal,  stated  tint  he  waa  at  pnaent 
conducting  expetiments  on  the  lines  of  the  Gmadian  Padlie 
Railway  with  the  old  style  of  American  Telephone  k  Telegraph 
composite  instruments  and  with  tclegrayUuiK  aiifjatdtui*  manu- 
factured at  Rochester,  .\  V  ,  and  stated  that  he  would  com- 
municate the  results  of  his  iiivcsugation'!  to  t!;e  a^'ociatiori  at 
a  later  date. 

Mr,  F.  F.  Fowls,  of  the  American  Tel^hone  &  Telcgiapb 
CoaqMuy,  voice  of  the  advantages  of  the  new  Itowlei^  type  of 
inatrtunent,  which  he  said  was  efficient,  judging  frnm  a  com- 
mercial standpoint.  Mr.  W.  F.  Williams,  of  the  Soab  .ard  .■\ir 
Line,  slated  that  he  had  several  sets  oi  thii  form  of  apparatus 
titi  his  lines  and  all  were  giving  excellent  iaiisfaction.  Some  sets 
were  used  as  often  as  from  30  to  40  times  a  day,  and  Hie  few 
dry  cells  necessary  to  operate  the  composite  service  were  re- 
newed about  every  three  months.  Mr.  B.  A.  Kaiser,  of  the 
American  Tel^bone  ft  Telegraph  Company,  of  New  York,  called 
attention  to  the  fact  that  his  company  had  an  experimental  com- 
posite ciraiit  in  the  convention  hall  over  too  miles  in  length, 
along  one  of  the  railroads,  for  the  purpose  of  demonstrating 
the  efiicien  V  o-  ;he  latent  type  of  composite  apparatus.  Mr. 
E.  P.  Griffith,  of  the  Erie  Railroad,  stated  that  many  composite 
circuits  on  the  Eric  Railroad  lines  had  worked  successfully  for 
over  two  years,  the  longest  thus  equipped  being  8a  miles  in  length. 

In  the  afternoon  Mr.  W.  W.  I^der,  of  the  Burlington  system, 
read  a  paper  on  "Increasing  Railway  T  '  .  :  'i  Facilities."  He 
dealt  with  the  question  of  economy  <A  .^.n.u  ;jini;  fhe  telegraph 
systems  for  a  large  railway  and  iUustmird  ho-  jioit^ts  ijy  im-.iu' 
of  a  large  map  which  he  had  prepared  cspeciaiiy  for  'A-.r  occasion. 

Mr.  F.  F.  Fowlc  discussed  the  question  of  "The  Traffic  of 
Railway  Communications,"  showing  the  method  of  determining 
the  facilities  required  for  telegraph  and  telephone  commnnieatkm 
by  die  big  nilwaiy  systems.  Mr.  G.  A.  Cellar,  of  the  Pennsyl- 
vania Railroad,  KttsburK.  criticised  Mr.  Fowlc's  deductions  and 
pavi  hi=.  eyperience  in  dealing  with  this  ela«s  of  work. 

Referring  to  the  subject  of  coriipusiic  circuits,  Mr.  W.  B. 
Glardon,  of  the  National  Telcgraphone  Company.  Rochester, 
N.  Y.,  stated  that  composite  cjrcutts  have  been  expected  by  aiaiqr 
to  render  as  good  service  a»  nutallic  circuits,  "niis  was  impo*- 
sible.  He  referred  to  the  nmiher  9t  tdegraphones  now  in  use 
on  various  railroads.  This  sAatement  was  evoked  tn  reply  to  a 
statement  made  bv  Mr,  II.  C  ITorte,  of  St  Paul,  thai  he  find  not 
obtained  satisfactory  re-^nlts  m  ilie  operation  of  composite  cir- 
cuits. Mr.  Hope  aUo  st.itci!  that  his  experience  convinced  him 
that  composite  apparatus  would  not  work  on  circuits  composed 
partially  of  underground  wires  or  cables. 

On  the  second  day,  after  an  executive  sesskin,  Mr.  John  L 
Davis,  of  Chicago,  addressed  Hk  eoovention  on  the  desirability 
of  formulating  uniform  rules  and  regulations  governing  telegr.iph 
departments  of  railroads.    He  suggested  the  appointment  oi  a 
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commiitt'i  to  Irmitii^ate  the  matter  and  report  the  results  to 
■he  American  Railway  Association  tor  its  a|>(>roval.  The  sus- 
gestion  was  adopted  and  a  eomnitlee  will  be  anomtcd  kter  on  (o 
uke  the  matter  up. 

In  the  diacnsion  of  the  subject  of  pole  line  cotistruction  it 
ms  pointed  onl  that  formerly  iB  to  35  pole»  to  the  mile  «ert 
conndercd  luflinent,  but  modern  conttrnctiofi  oiUe  for  from  40 
to  so  poles,  with  the  retnlt  tint  a  moK  cSdent  and  pemancat 
iervice  is  settired. 

Mr  E.  I'^irsi  r  s,  of  the  Illinois  Central  Railroad,  read  a  paper 
on  uiverlicad  crossings.  In  the  discussion  attention  was  called 
to  Ihc  valuable  legislative  work  in  the  United  States  and  Canada 
governing  the  crossing  of  raitroad.s  by  foreign  telephone,  eleciric 
light  and  power  wires. 

'  The  election  of  officers  resulted  as  follows:  President,  £.  A. 
Chetaery,  of  die  Misioari  Pacific  Railway  System,  St  Louis, 

Mo,;  vice-president,  E.  P.  Griffith,  of  the  Eric  Railroad.  New 
York ;  secretary  atld  treasurer,  P.  W.  Drew,  of  the  Wisconsin 
Central  Railway,  Milu.iukor,  Wis.  Atlantic  City,  N.  J.,  was 
chosen  as  the  place  for  tin;  next  meeting,  which  will  be  held 
June  19,  1907.  After  a  vote  of  thanks  for  the  courtesies  ex- 
tended to  the  members  by  the  railroad,  tetepbone  and  telegraph 
coninnies,  Ibe  convention  adjourned. 

A  brief  aoeount  of  the  cxhibiu  of  aitpantia  in  connectioa  with 
the  convention  is  given  below. 

The  Western  Electri*-  Coniji.iiiy  showed  composite  and  firiv.iti- 
line  telephone  apparatus,  Mr.  W.  E.  Harkness,  of  Chicago,  being 
in  charge.  Samples  of  the  latest  railway  composite  telephone, 
and  of  the  wall,  desk  and  portable  "howler"  types  were  shown 
in  practical  operation  upon  a  quadntplex  eireuit  between  Denver 
and  McCook,  a  distance  of  325  miles. 

The  Gill  telegraph  selector,  manufactured  by  the  United  States 
Electric  Company,  Neu  Wnk,  was  represented  hf  Mr.  Edwia 
Gill,  who  is  the  inventor  of  the  device. 

The  American  Telephone  &  Telegraph  Company  was  repre- 
sented by  R.  E.  Futrick  and  B.  A.  Kaiser,  of  New  York;  F.  F. 
Fowie  and  E.  G.  Francis,  of  Chicafo:  N.  R.  Fill,  of  St.  Lonb; 
George  L.  Pavy.  of  Milwaukee;  F.  A.  Morley,  Los  Angeles;  V. 
B.  Mintum,  of  Kaniws  City,  and  John  R.  McDonald,  of  Omaha. 

Mr.  W,  S.  Burnett,  of  the  Morse  Code  Signal  Contpany,  of 
Miiwaukeci  exhibited  his  signal  system  in  practicsil  operation. 

Mr.  George  W.  Coniclmg,  general  inanager  ol  tlie  Ddany  Tde- 
fraphic  Transmitter  Company,  showed  novel  devices  for  the 
^rpose  of  improving  automatically  dot-malnng  in  telegraphy 
and  ;ilTiiriling  relief  to  the  transmitting  operator. 

The  National  Tclegraphonc  Company,  of  Rochester,  N.  Y., 
ha4  an  exhibit  of  its  latest  type  of  composite  instruments  and 
in  portable  "howler"  for  use  in  connection  with  composite  tele* 
phone  sets.  Samples  of  its  standard  condenser  and  loud  trans- 
mitter were  also  shown.  The  exhibit  was  in  chaise  ot  Mr.  W.  B. 
Glardon.  a.^s)stant  general  nvanagcr  and  engineer  of  Ae  company. 

The  Norlh  F.lerlric  Company,  of  Cleveland,  showed  a  line 
of  its  magneto  telephone  equipm  nt.  iti-hhra-r!  rn»!ipnicnt  and 
linemen's  portable  compact  test  Ci  miji'i  tr  rnagf.i  to  switch" 

boards  for  small  exchanges  were  also  shown.  The  exhibit  was 
in  charge  of  Mr.  J.  G.  Mitdiell. 

1  he  Sandwich  Electric  Company,  of  Sandwich,  11'  ,  .-xliiliited 
sets  of  lb?  Sandwich  telegraphonc.  This  is  a  devici,  which  pro- 
vides for  a  talking  circuit  on  an  ordin.Try  i  i  line  without 
interfering  with  the  operation  oi  the  Morse  telegraph  circuit,  the 
two  openitiMii  bctttg  carried  on  timidlaaeomly. 

Messrs.  J.  H.  Bunnell  ft  Co.,  of  New  York,  dbtribated  an 
artisiieaHy  itlnstrated  btochnre  of  the  Oty  of  Denver,  which 
wa;.  eagerly  si>iiKht  by  the  memben  and  preierved'as  a  soavenir 

of  the  coiivfnlii.iti, 

The  Ti  nl-  1'  Siviply  Company,  of  Chicago,  w.t;  n-pn  •  •  • 
by  Mr.  £.  W,  Vogel,  the  oompaii/s  signal  engineer,  and  by  Mr. 
F.  C.  Webby  its  Denver  representative.  An  exhibit  was  made 
of  the  company's  new  lightning  arrester,  which  is  now  being  put 
on  the  market  5ti  two  styles,  namely,  motmled  on  slate  base  in 
one  or  more  units,  and  an  oiiclc^orl  p.itlcru  fur  outsirlc  iiic. 
Thcsc  li«hliiing  .irrcstcrs  arc  bu;l!  on  the  clmkc  coil  princu>Ic. 
All  p.irts  arc  made  extra  heavy  and  are  especially  designed  for 
railroad  lines. 
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CURRENT  NEWS  AND  NOTES. 

GUAM-JAPAN  CABLE.— On  June  a6  cordial  gfestings  wem 
exehan^  between  President  Roosevelt  and  Mutnhito,  the 
Emperor  of  Japan,  over  the  American  cabte  conneeting  dK  Island 

of  Guam  and  Japan,  which  was  recently  completed.  The  Presi- 
dent's message,  expressing  the  good-will  of  the  Americin  peo- 
ple and  himself,  was  sent  the  day  before  and  the  Emperor's 
reply  reached  Washington  on  Tuesday.  The  line  if  part  of  the 
Commercial  Cable  network  in  the  Faelfie. 

"THIRD  KAIL  EYE"  is  the  Boston  name  for  a  "complaiat" 
known  in  New  York  ever  since  the  elevated  roads  went  into 
operation.  The  Boston  Elevated  Railway  Conqiany,  by  rcnaoa 
of  a  dedsion  of  tbe  Svpnme  Court  rendered  this  wecik,  may 
find  itself  open  to  local  suits  arising  out  of  injuries  wbicb  have 
been  known  as  "^he  third  rati  eye."  It  has  been  asserted  that 
many  pi  rs  ins  have  suffered  injury  to  thc;r  ^iigiit  in  consequence 
of  panicies  of  metal  falling  from  the  clcv.itct:  struv:lure  In  the 
case  before  the  coust  ti  e  pUiintiflf  got  .i  vrnlLci  ot  ^z^ftci,  winch 
the  court  reduced  to  $i,ooa  The  defendant  filed  exceptions, 
whieb  were  overruled  by  the  Supreme  Court 

TELEPHONE  CONVENTION.— Iht  Natktoal  Interstate 
Telephone  Ccmvention  began  at  the  Auditorium  Hotel.  Chicago, 
111  J 11111'  26.  President  J.  B.  Hogt,  >•{  Ci  vrl.unl,  Nnid  in  his  ad- 
ijii-.'.  thai  LT>mpetition  was  the  only  w^y  to  rttliice  feleplli>i>e 
ra"cr.  "  I  lie  public  never  can  get  reduced  r.itcs  fnr  tc'cijii  me 
service  in  Chicago  or  any  other  city,"  continued  Mr.  Hoge,  "until 
there  is  a  competing  company.  Ele\-en  years  ago  there  were  bot 
300000  telephones  in  the  United  States.  To-day  there  are  Sfifoa,- 
QCO,  and  the  increase  has  1>een  brought  about  by  the  nidependent 
telephone  companies,  who  have  3,1000^000  telephones.  Tltere  are 
7,000  operating  independent  companies  and  ia,fl00  exchanges." 

ELECTRICITY  IN  AMERICA.^X  honV  that  p.irtakes  more 
of  the  nature  of  a  report  th.-n  .1  'IciCiiptiuu  ot  tr.ivcl  is;  "From 
New  York  to  New  York  1;;.  w.iy  of  the  St.  Lo-iis  K\p' '^itii):!  " 
It  has  just  been  issued  by  Messrs.  J.  Holzschuch,  Gasttni  Ronx 
and  Andre  Silva,  whose  comirinad  efforts  have  resulted  in  a 
handsome  squate  qiurto  of  yta  pifeS)  proftuely  illttstrated  vrith 
9aa  emiavuiga.  The  first  and  smaller  part  of  flie  book  eom- 
prisei  notes  of  tra^  as  to  New  Yorlt^  Otiaigo  and  otber  cities^ 
in  their  leehtifca!  aspects.   At  least  two-thirds  of  the  vottme. 

how'.-'.'cr,  is  tl'j\iiti:(l  t  j  tli'-'  c?'.'ctrix:i'  cxlii'i:'.';  ;it  Si.  Ijnii?.  and  tlir 
dat.T  aiid  views  of  the  apparatus  arc  \cry  luW  and  r.xplirit.  Whilt- 
written  for  foreign  readers,  ti.i  r--  ^  inuch  in  the  tuok  1  1  mdri  -t 
to  Americans.  few  copies— less  than  half  a  ito^cn — at  the 
price  of  $7,  arc  available  at  this  office.  Although  in  French,  ft 
is  the  first  report  ^ainable  in  complete  form  on  electrical  ex- 
hibits at  St.  Louis  in  1904. 


AMERICAN  INDIVIDUALISM  I  hc  Municipal  Ownership 
Commission  of  the  N.itional  Civic  I-'cdcration  of  the  United 
States  attended  a  conversaiiiwic  given  in  their  honor  at  the 
.Natural  Hi'.tory  Museinn.  London,  on  Jane  26.  Mr.  M.  E.  In- 
galU.  chairman  of  the  commission,  in  the  course  of  an  interview, 
said  he  noted  as  the  most  strifcins  feature  of  British  municipal 
government  the  ntnnber  of  men  of  first  rate  capadty  and  in- 
ti-Ktity  wllo  were  willii  g  t<i  devote  tlu-ir  time  to  civic  affairs 
Such  men  in  the  I'l  itcd  St.Ttt-s,  lie  s.iid,  uriier.illy  were  engaged 
ahnut  thfir  o.mi  affair*-,  ami  had  uo  time  for  municipal  work, 
ajul  therefore  imniicipal  nuvcriimcnt  in  the  I'nitejl  Swte?  was 
rarely  as  i;ix>d  as  here.    Mr.  1ni{alls  further  said  that  conditions 

m  .America  vtere  distinctly  adverse  to  municipal  ownership, 
adding :  "It  docs  not  follow  that  because  we  find  a  s}'«tem  worlc- 
ing  well  here  we  can  immediately  transplant  it  to  America.  Be- 
side*, we  find  instances,  such  as  g^s  works,  where  private  com* 

panic",  .ire  doing  public  work  With  equal  efficiency."  Mr.  Ing,-v% 
■  ili^i  rved  tli.it  it  was  very  furious  that  monarchical  England  was 
lendiiiK  mi  sironsK  tou.ird  Sr.i-Mlisni.  while  republican  America 
uai  i>tili  remarkably  individtuklistic 
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SMALL  TEXTILE  MOTOHS.—A  great  increase  in  (he  use 
of  small  eltetik  100(019  is  noticeable  in  the  textile  factories  of 
Plkncn,  Geman^,  reporti  United  Suies  G>nsul  Hunt.  Of  the 
8,004  ikuttle  hoe  madiine  «*Mliliiliinaili)  neuly  liilf  tat  drfvcB 
Iqr  dectfk  power. 


SIOUX  CITY  GARBAGE.— A  plan  is  ut:der  Jiscussioii  to 
utilize  the  garbage  of  Sioux  City,  la.,  to  make  "denatured 
ajmhol,  ihi^,  in  iiirii  driving  c-iigiiifs  for  operating  the  electric 
light  plant  of  the  municipal  building  and  the  pubiic  library.  The 
potStO  peelings  and  biscuits, , chicken  bones  and  apple  corei,  old 
cagi  and  eherty  seed*  will  all  be  boiled  togedier  and  oon- 
vcrlod  iolo  power  for  thoiuandi  of  ctoctiie  lightt." 

^UBMARIXE  SIGNAL  INSTALLATIONS.-Tht  Mersey 
clocks  and  liurbor  boarJ.  wliidi  crmlrols  the  docks,  and  the  ap- 
proachc*  to  the  port  oi  Liverpool,  is  equipping  all  four  of  its 
pilot  boats  and  both  us  Hghthouse  tenitcr.s  with  iIk-  subn.ariiie 
signal.  The  F#iicb  :ii<inlioii<e  board  luis  authorized  the  equip- 
ment of  one  of  their  tt-ndrrs,  and  tlic  ii'.itallation  of  a  Submarine 
bell  on  the  lightship  at  Sandetlie.  Stcainen  making  the  port  ot 
Halifax  now  get  MibmafiDe  lignali  irom  the  ilatioo  at  the  londi; 
west  entrance  lo  that  haitor.  Tbe  cquipBient  of  this  station  oon^ 
sists  of  two  bcHs. 


'lELEFHUi\ES  IN  CHURCH  are  becoming  quite  a  matter 
of  every-day  fact.  The  lateat  instance  is  in  Chicaga  For  the 
oonvcnience  of  persona  with  invaired  hearing  twelve  tekphona 
have  bean  iutalled  in  the  Rrtt  llelbodiat  Epitcopal  Chnidi. 
Dr.  5.  P.  Bnishingfaaai,  who  for  many  yem  has  bon  paMor 
of  the  church,  believes  that  this  will  add  to  the  attendance  at 

tlie  clmich  .ii'.d  take  n.vay  from  n;any  who  now  p]cad  deaf- 
nc^i  as  ihctr  cxcuic  lor  iL-iiMiiiiiig  away  from  worship  their 
reason  for  not  attending.  The  telephone  receiver  will* be  con- 
nected with  a  large  trar!?m>tting  disk  on  the  pulpit. 

SIUCON  AS  A  THERMO-ELECTRIC  ELEUBNT^ln  a 
patent  iamed  Jme  19  to  Hr.  H.  E.  Hcadi  it  It  alaled  tet  affleon 
nay  be  enploycd  as  one  dement  of  a  themio*«leetrfe  vmfi*,  and 
that  when  thus  employed  it  possesses  the  advafitageous  featare 

of  being  highly  refractory,  and  thus  capable  of  withstanding  high 
temperature.  The  silicon  member  is  cast  into  the  foirm  of  a  rod. 
and  is  abv:.c;ated  with  i:o;>per,  nickri  or  the  like,  as  tlie  other 
member  of  the  couple,  the  nickel  or  copper  in  the  form  of  wire 
bdag  wotmd  tightly  about  one  end  of  the  silicon  rod.  It  is  stated 
that  with  a  rise  ia  temperature  of  about  6ao*  Centigrade  the 
ejiki  of  Oil  oonple  amouots  to  aboiii  .^s  volt 

A  TELEPHOlfE  D/JPfiCTORV.— What  the  modem  telephone 

directory  means  in  a  large  city  is  not  realized  hy  many  1  •  i  l-' 
The  employes  of  the  New  York  Telephone  Company  be^an  the 
Mork  of  delivering  the  new  summer  telephone  books  and  collect- 
ing the  old  ones  last  week.  About  aoo  men  are  employed  for 
this  ta.sk,  wirch  takes  about  foor  weeks  to  complete  and  means 
the  handling  oi  about  800  tons  of  paper.  Tlie  new  dircctoiy  con* 
tains  the  namea  of  over  a  quarter  of  a  millioo  of  bunneaa  hotnet 
and  mdividnals.  Three  hundred  and  sixty-five  Aooaand  books 
will  be  distributed.  The  company  has  recently  issued  «  very 
interesting  pamiihlct  '.fi  it  contains  all  its  literature.  adveitKinK, 
etc.,  in  the  recent  struggle  against  "duplication"  by  the  admission 
of  one  or  more  oonpeling  systems. 


FRANCHISES  !\  U  ASHL\G1  oX  Senator  Housbrough, 
kas  given  notice  of  amendment  to  the  bill  making  certain  duuiges 
to  street  railway  tracha  in  Washbigton,  winch  will  provide  tet 
every  lailway  company  now  authorised  by  law,  or  whidi  may 

hereafter  be  authorized  by  law,  to  operate  cars  on  any  of 

the  -trt  avenues.or  highways  of  the  District  of  Columbia  ar.d 
all  Mther  public  service  corporations  of  the  District,  including 
til,'  ('  ;■-'.■ -.■■.p<  >v  FVitoiiiac  TL-lcphi.  tio  Ci  ',  Potomac  Electric 
Lighting  &  IViwer  Co.,  the  Washington  Ga.slight  Co.  and  the 
GeOTgeto%vn  Gaslight  Co.,  shall  annually  pay  to  the  collector  of 
tnjtes  of  the  District  of  Colombia,  as  a  franchise  tax,  in  addi- 
lloa  to  die  laata  now  imposed  upon  dwm  by  l«w>  an  amount 
equal  to  twelve  per  ccotom  ot  ihdr  respective  net  eamingi. 


CH  IC  FEDERATION  INQUIRY -A  special  cable  dispatch 
from  London  of  June  23  saya:  "The  PiAlie  Ownenhip  Coaunla- 
sion  of  the  National  Gvk  Federadon  of  the  United  States  wUI 
eonchida  a  month's  investtgatkm  of  municipal  ownership  in 

Great  Britain  June  3a  They  ii.ive  visited  all  the  cities  where 
municipal  ownership  has  developed,  and  have  liad  every  facility 
placed  at  their  disposal.  In  some  i.ises  tlic  cotnmis.sioners  have 
examined  privately-owned  concerns,  sucii  as  the  Norwich  street 
railroads,  which  they  went  over  to-day.  On  Monday  they  will 
visit  the  works  oi  the  South  Metropolitan  Gas  Company,  and  the 
greater  part  of  next  wedc  win  te  spent  in  Loodon  and  its  vidoity. 
the  programme  indnding;  howevei;  a  aide  trip  to  Bristol.  The 
commisdoners  have  also  been  invited  to  attend  die  sessions  of 
the  Institute  of  Engineers  and  will  luncii  wi:h  tJ:,-  L  rd  May.>r, 
Walter  Vaughan  MorgJin,  June  27.  .\s  Lot  .],  m  is  m.iuguratuig 
immense  raunuiiMl  iMnkrldkings.  principally  uleiiric  street  rail- 
ro.ids  necessitating  generating  statioiu  which  will  be  the  largest 
in  the  world,  the  .American  vidtors  will  have  thdr  tine  in  the 
metropolis  fully  occupied." 

ELECTRIC  TERMINALS  /A  NEIV  yORK.-There  has  been 
an  ida  prevalent  that  in  adopting  single-phase  traction  the  New 

York,  New  Haven  &  Hartford  Railroad  proposed  to  use  the 
Pennsylvania  terminal  on  Manhattan  Island  rather  than  the 
Grand  Ccr.tjal  depot.  Plan,  for  inipioving  the  local  terminal 
facilities  of  the  railroad  were  laid  before  the  Rapid  Transit 
Commission  last  week.  The  railroad  applied  for  a  fiandlfac 
to  extend  its  present  four-trade  system  from  Woodlawii,  approxi* 
maiely  240th  Street,  to  a  point  near  West  Parm%  ao  that  con> 
aection  can  be  made  with  the  line  of  the  Hariem  River  &  Port 
Chester  Railt.<ad,  a  subddlary  company.  By  this  connection 
the  railroad,  when  the  line  is  finishc.;.  can  stop  rnnnini,;  trains 
over  New  York  CeiitraJ  tracks  from  U  oodlawn  into  Grand  Cen- 
tral Station,  and  can  instead  rini  over  the  new  extension  and 
then  the  Port  Chester  Hacks  into  the  Port  Morris  yards  at  ia9(h 
Street,  .^s  the  New  York  Connecting  Railroad,  when  built,  will 
run  into  the  Port  Morris  yards  also,  the  New  Haven  trains  can 
be  run  ever  diat  line  into  the  Smwydde  yards  in  Long  Idsod 
G^,  and  thence  throui^  die  Pennsylvania  tunnel  under  the 
East  River  sad  Into  the  Pennsylvania  terminal  now  being.con- 
itructed  between  Seventh  unJ  Xinth  .\venne>.  Thirty-first  and 
Thirty-third  Streets.  Tins  is  taken  to  nuan  that  the  New  Haven 
road  plans  to  use  the  Pennsylvania  station  instead  of  the  Grand 
Central  Station.  The  Pennsylvania  R.iilroad  and  the  New  Yoric, 
New  Haven  &  Hartford  Road  jointly  own  the  New  York  Con- 
necting Railroad,  and  have  dose  traffic  alliances. 

COOUNG  NBW  YORK  SUBWAY  is  one  of  the  things  now 
most  ifrteresting  to  Manhattanites.    An  ammonia  refrigerating 

plant  is  to  be  put  in  (he  Subway  at  Times  S<jt;are.  Chief  Engi- 
neer Kice,  m  a  report  to  the  Rapid  Transit  Comtnt»sioa  last 
week,  said  that  the  Intrrli-irongh  hud  offered  to  install  and  pay 
for  the  air-cooling  apparatus.  The  plant  will  be  instdled  in  the 
.sub-subway,  that  is,  beneath  the  trains.  The  sub-subway  b  to  be 
ventilated  to  the  street,  so  that  the  ammonia  fumes  nuiy  pass 
directly  to  the  outside  ur.  There  are  to  be  brine  tanks  and 
naias  to  distribnie  tk  ooM  brine  to  the  proper  points  in  the 
Hmes  Square  and  Grand  Central  stations.  The  chief  engineer, 
after  describing  !lie  f!.'<n,  recommended  such  refrigeration  for 
temporary  uAe,  biif  he  said  there  wa*  too  much  danger  of  leakaige 
of  anhydrous  ammonia  to  permit  of  permanent,  wholesale  re- 
frigeration. Mr.  Rice  also  told  of  plans  for  cooling  the  air  at 
Brooklyn  Bridge  and  Fourteenth  Street.  He  wants  to  dig  lour 
wdls  into  the  earth  beneath  the  Bridge  sUlion  and  get  gtomd 
water  and  then  carry  this  water  in  pipea  through  the  station. 
Tbe  cooling  and  ventilating  pbmt  m«t  have  four  fans  with  a 
combined  capacity  of  150/wo  e«,  ft.  of  air  a  minute,  two  pipe 
coolers  wilh  •iiirfarc'i  -o  cool  i50(Vk>  lu,  ft  of  air  a  minute, 
and  air  ducts  to  distribute  the  cool  air  over  the  platforms.  Mr. 
Rice  wants  to  try  an  experiment  in  coolint;  the  Fouit?enlh  Street 
st,ition  in  another  way,  as  ground  water  cannot  be  obtained 
there-  The  details  of  his  plan  were  not  given.  The  cost  of  the 
Brooklyn  Bridge  and  Fourteenth  Street  experiments  will  be  about 
lra,O00b  and  the  Inteiboroogh's  refrigcradng  ptant  will  cost 
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tJ34  ELECTRIC 

COLORADO  ELECTRIC  LIGHT.  POWER  AND  RAIL- 
WAY ASSOCIATION— Ttii  next  convention  of  the  ColoraJo 
Electric  Light,  Power  and  Railway  AssiTciation  will  be  held  ac 
Denver,  September  i8,  19  nnd  20,  1906.    The  pfOglMIHM  it  MV 

under  preparation  and  witl  be  announced  later. 


POWER  FOR  ilEMPHlS,  T£NN,— An  Kt  before  Cbngrcu 
provides  for  (he  contlnetlaa  of  todct  and  duM  'a  tlis  White 
River  in  ArkansM.  If  tU*  pcnniMioii  h  oMiMd  H  i»9l  iavolTC 

the  expenditnre  of  $1,000^000  for  tran»inittin|f  electrical  power  for 

commercial  purposes  to  M>r;np)iis     IjXil  cnpital  U  uiteKltod. 

The  transmiisiun  would  be  ab-jiu  a  hundred  miles. 


STA'USiiCS  OF  CJllES.— Iht  Bureau  of  the  Census  has 
Jut  published  Bulletin  45  giving  statistics  of  369  cities  with  a 
poyidition  of  from  8i,000  to  asyooo  each.  In  these  citio  tfaen  are 
1811  tmlwivoriii  owned  Ity  the  tminicipelitjr.  Onty  8  own  gu 
wukt  tad  S9  onm  the  dectric  light  plnita.  Tliere  wer«  ii»  ict- 
nitr  fiienmi  in  63,  end  in  41  the  de(»eiidcnoe  was  mtirely  00  vol- 
nniecr  fire  bnindcia 

LAM  IS  SMASHED  hy  HAIL— A  somrwhat  un-.!^i:al  oc- 
currence was  tht;  destruction  ot  l^rge  nuiulfcrs  of  decorative  in- 
candescent lamps  by  hail  at  Coney  Island  during  a  severe  storm 
00  Juoe  113.  The  hailstones  were  large  and  the  explosion  of  the 
lamp!  at  Lnna  Park,  Dicaodand  and  otiier  placei  on  tbe  dectric 
-towers  ttd  o^oicd  points  aeadc  a  lotid  noiae  heard  distinctly 
abot«  the  roar  of  the  stotm. 

WILL  RUN  HIS  OWN  PLANT— Iht  mumcip.-il  plant  A 
Tarentam,  Pa.,  makes  :<  miininum  tli,ii(<c  uf  $1  r"'''  'amp,  re- 
gardless of  the  amount  of  energy  consumed.  One  man  whose 
two  bills  amounted  actually  to  $i.ao  has  been  charged  the  $2— 
"a  high-handed  robbery  of  So  cents,"  says  the  local  paper,  which 
abo  Itatea  that  'Viis  aian  will  put  in  a  dynamo  and  soon  produce 
Us  own  lifhl."  It  ie  a  pity  every  wonn  does  not  turn  in  this 
courageous  manner  and  install  an  isolated  plant  These  haughty 
managers  of  private  corporations  and  nunkipol  plants  would 
soon  be  brought  10  terms. 


ORANGE  MOUNTAIN  ACCIDENT— \  runaway  troUey 
car  on  the  Orange  Mountain  Traction  Company's  line,  New  Jer- 
sey, killed  OM  msn  outrtght  and  injured  a  doicn  more  on  Jime 
14.  The  road  is  an  exttaordhuiy  sta^  grade  and  was  formeriy 
cabled.  Lately  it  wn^  ()<-c{dcd  to  adopt  eleclrleity  with  veeial 
brakes,  employing  a  toni^ue  that  is  let  down  on  the  surface  of 
tbe  tracV  ut^dcr  tlic  front  wheels,  bkic'riing  the  wheels  anti  ap- 
plyin;;  friction  directly  to  the  rail,  This  first  car  out  was  Koing 
np  t!ie  hill  tc;t:ni;  the  ciner.t:''nry  brake,  but  brt.kc  away  back- 
ward near  the  top  in  some  still  tmexpUtined  nunncr.  The 
imtntor  of  tiie  brake  was  among  tbe  inJumL 

W(RBS  IH  SAN  PRANClSC0.-OiAtt  W.  8.  Hewitt,  of  the 
Department  of  Electriclly,  has  reported  on  the  woik  done  in 

San  Francisco  for  the  lire  and  police  departments  since  the  * 
fire.  The  estimated  lo^s  10  the  deiiartment  is  put  by  iiim  at 
$t77400,  including  the  central  office  at  City  Hall,  $40,0000;  diitn- 
age  to  uiidcrgrn-.ind  system,  $40,000;  damage  to  overhead  con- 
Stmctioa,  $35,000;  engine  home  eicctrica!  equipment 
lire,  boxes,  |ldy6oo;  police  boxes,  $15,000;  sub-central  ol!ice, 
t7',5ao;  poliee  station  equipment,  $4,800.  Mr.  Hewitt  is  to-day 
rapidly  exlending  tbe  tf^pial  system  into  Am  hwned  district 
aad  kMpoig  paee  with  aB      reconstraetkm  In  dw  dty. 

JAPAN  ASIJ  \VII<ELI-SS—\x  1^  noted  from  Washington 
that  Mr.  Asano,  ofhcia;  of  the  biire,iu  of  communication  of 
Japan,  «-as  there  last  week,  and  left  to  attend  the  conference 
on  wireless  telegraphy  to  be  held  in  London.  There  i*  a  large 
delegation  fram  dw  Japanese  govctnment-^everat  naval  officers, 
some  civilian  employees  of  the  naiy  dqnrtment  and  a  represen- 
utive  of  the  ministry  of  foreign  affairs.  The  Japanese  are  among 
the  n-.i'i-t  itn;>i''rta:it  d-'Icgates  to  the  wirelf^■;  <  iiu'ei  er.cf,  h.iving 
had  a  great  dcii'.  ui  pr,ictifal  exfwricnce  -.vith  :iav:il  tr'.<:gr,:i;>hy 
during  the  R'i  =  =  <)-T,t|i,itii-s<:  war     Their  vipw=.  on  ti.-  5M':ii<:ct  are 

awaited  with  great  interest  by  the  other  delegates  to  the  con- 
venlktn,  and  they  will  have  mneh  to  say  in  the  settlement  of  the 
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faitemationsl  questions  invoi*«|  In  fhn  now  ncllwd  of  onb* 

sMwhiaUoH. 


A  CAR'S  WILD  DASH.—Azco-.Amg  to  ,1  special  cable  dis- 
patch from  London  of  June  33,  one  of  tiie  municipal  London 
trolley  cars,  filled  with  passengers,  became  tmcontrollable  while 
goJag  down  a  bill  near  the  Archway  Tavern,  Highgati^  a  spot 
coiwestcd  \9  Uie  traffic  d  several  conveigiiig  roads.  After  strik* 
ing  a  hearse  and  other  vehicles,  the  «ar  crashed  Into  a  aaotor 
omnihns,  which  it  lilted  bodily  and  forced  through  tbe  froMt  of 
a  store.  Tbe  damaged  car  tiicn  bounded  onward,  sm.ashing 
l."iinii-[Ki-.;5,  ,-ind  r.jrriiwly  t'5fA;!;r,j{  ,1 'col'.i.sion  with  another  street 
car.  Of  the  passengers  on  the  runway  car  and  motor  omnibus, 
three  persons  were  killed,  two  others  are  not  expected  to  recover, 
twenty  were  seriously  hnrt  and  many  sustained  slight  injuries. 
It  will  be  intercstmg  to  see  whether  the  accident  and  l^al 
dargas  get  into  their  proper  place  in  the  'loperatnig  expenses" 
«f  the  vsteBL 

CARBOKUNDU.^r  PRODUCrrON.—MT.  J.  I?.  Pratt  reports 
for  the  U.  S.  Geologic;d  Survey  on  the  production  of  abrasive 
matcriab  in  1905.  He  st  ucs  that  li-.e  production  ot  carborundum 
in  19OS  amotmted  to  5,59f>,<xx>  pounds,  as  compared  with  7,060^- 
380  pounds  in  1904  and  4,759,890  pounds  in  1903.  There  has 
been  a  general  growth  in  the  carborundum  industiy  for  abraaive 
puiposes,  and  recently  *MOm.  use  has  been  advoealad  for  car- 
bomnAu^  namely,  as  a  labaetoiy  OMtcrial  lor  fufnaee  Midnga. 
As  the  most  refractory  variety  of  carhonmdum  u  infusible  at 

7,000'F,  and  is  unaffected  by  oxygen,  Ozone,  or  Sulphur  at  3,1300" 
{'.,  its  use  as  a  refractory  material  should  meet  with  succcs-s 
and  should  furnish  a  market  for  a  considerable  qu.intity  of  car- 
borundum. Tbe  value  of  carborundum  varies  from  7  to  10  cents 
per  pound.  Mr.  Pratt  gives  the  prod'.:ction  of  alundmn  or  arti- 
ficial oor])ndum  at  jfiiafitn  pounds,  valued  at  ^asaJS^/a,  an  aver- 
age of  y  cents  per  pound;  u  compared  with  4myGao  pouada  in 
1904. 

TAXTAI.UM  MINERALS  receive  special  attention  in  a  report 
by  Mr.  J.  H.  Pratt  for  the  U.  S.  Geological  Survey,  dealing 
with  the  rarer  metals  now  employed  in  one  form  or  the  other 
for  lighting.  Three  or  four  "«"*"'^  are  cited  of  the  occnr- 
nnoe  of  taatalnm  mhienls  b  Oa  United  Sutes.  Some  has 
rseentiy  been  discovered  at  tbe  feld^^r  q.uarty  d  Mr.  W.  P, 
Patterson,  Jr.,  at  Hcnryton,  Carroll  County,  Md.,  abmtt  aB 
miles  from  Baltimore.  It  occurs  in  irregiilar  maisei  and  rrmgli 
crystals  in  the  feldspar,  and  d.inng  the  past  year  a  considerable 
amount  of  tliii  material  was  encountered  in  quarrying,  but  it  was 
all  thrown  over  the  dump,  as  no  one  realized  what  the  mineral 
was  or  its  value.  A  specimen,  however,  was  sent  to  the  Westing- 
house  Electric  Company  at  Pittsburg,  and  a  partial  analysis  Iqr 
its  chemiit  gives  38,19  per  cent  of  lantalie  ogcMa  and  iSiSt  per 
cent  of  niobic  oxide.  On  MOOMt  «f  the  liigit  atemfe  waigtllt 
of  the  tantalum,  the  molecular  ratio  of  tiie  taiMaHc  acid  to  the 
niiiilc  acid  is  ajipro  ,  '<  .j.j  tu  2  It  ttt.iy  be  that  the  materi;il 
analyzed  hai  i  certain  amount  of  feldspar  mixed  witli  the  tan- 
talum mineral,  which  would  account  for  the  high  percentage  of 
lilies.  Mr.  Patterson  will  have  the  dump  which  has  accumulated 
during  the  past  jrasr  WOiknd  over  for  the  untalum  mineral  that 
has  been  thrown  away,  and  all  of  Hito  material  henceforth  obtained 
during  the  4nanying  opentions  win  be  saved.  Near  Glaston- 
bury.  Conn*  an  old  feldspar  quarry  Is  b«ng  mvestigated  by 
Mr.  Everett  B.  Hnrtbart,  of  Glastonbury,  as  to  the  quantity  of 
colurr.bitc  or  other  tai;t.iliini  mineral  that  may  be  found  in  tlii- 
feldspar.  Years  ago  when  tbe  rpiarry  was  worked  for  feld- 
spar, there  was  more  or  less  of  tliis  mineral  found,  but  no  .it- 
tempt  whatever  was  made  to  save  iu  Some  material  obtained 
from  Tinton,  S.  Dak.,  was  concentrated  at  INirtland,  Ore,  and 
a  heavy  black  mineral  was  obtained  with  casaiterite  and  achee- 
lite  as  coneentiatca  from  the  Wifl^  taUe,  wnlcl^  upon  analy«s, 
gave  44  par  eent  of  tantalic  oxide  and  jovs  per  cent  of  niofaic 
oxide,  these  determinations  having  been  made  tqr  Dr.  W.  P.  Hille- 
brand,  of  the  Uaiird  ?;.^.tc.'i  Geological  Survey.  The  specific  grav- 
ity of  the  mineral  w.i--  di*termined  to  be  6.8.  In  1904  there  was  a 
-.iMiil!  jit:i  liiriirn  of  n .1 -inilHie,  one  of  the  tantalum  minerals,  mi«t 
of  which  was  shipped  abroad ;  and  in  igos  the  production  was  still 
smaller. 
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fiishop  Creek,  Cal.,  Hydro-Electric  Power 
Plant. 


By  J.  D.  Galloway. 

The  hydro-«lectric  power  plant  of  the  Nevada  Power  &  Milling 
Co.  is  situated  on  Bishop  Creek,  Inyo  County,  CaL,  about  seven 
miles  from  the  town  of  Bishop,  and  the  transmission  line  extends 
to  Goldfield  and  Tonopah  in  Nevada.  The  first  generator  was 
placed  in  operation  in  September,  1905,  and  since  then 
power  has  been  supplied  the  last-named  places.  The  com- 
pany owns  the  local  lighting  plants  of  the  two  cities  and  thus 
a  portion  of  the  load  is  the  lighting  circuits,  while  the  balance  is 
stamp  mills  and  mines.  While  no  unusual  features  are  to  be 
noted  in  the  plant  it  is  deemed  of  $uf)icient  interest  to  warrant 
description. 

Bishop  Creek  lies  on  the  eastern  slope  of  the  Sierra  Nevadas 
and,  with  the  exception  of  Owens  River,  is  the  only  considerable 
stream  on  that  side  of  the  mountains  for  several  hundred  miles. 
Its  headwaters  arc  in  the  snow  of  the  highest  part  of  the  Sierras, 
which  here  reach  an  altitude  of  over  14,000  ft  above  sea  level. 
The  plain  of  Bishop  or  the  Owens  River  valley  lies  at  an 
elevation  of  about  4,000  ft.  The  mountains  rise  abruptly  from  the 
plain,  and  the  descent  of  the  stream  is  correspondingly  rapid. 
Its  fall  is  over  1,000  ft  in  two  miles.  This,  so  far  as  the  writer 
knows,  is  the  most  favorable  location  in  this  respect  of  any  power 
plant  in  the  West  , 

Water  is  taken  from  the  creek  at  a^mall  diverting  dam  and 
conveyed  along  the  mountainside  in  a  wooden  stave  pipe  until 
it  reaches  a  point  above  the  power  house,  where  it  enters  a 
steel  pipe  that  leads  to  the  power  house  on  the  creek  hank. 

The  transmission  line  extends  across  the  valley  of  the  Owens 
River,  then  over  the  NVhite  Mountain  and  across  the  Nevada 
Desert  to  Tonopah  Junction,  85  miles.  From  here  the  line 
branches  to  Tonopah,  18  miles,  and  to  Goldfield,  10  miles,  making 
the  total  length  of  line  113  miles.  In  crossing  the  White  Moun- 
tains the  line  reaches  an  elevation  of  over  10,500  ft 

The  pipe  line  commences  at  the  diverting  dam,  there  being 
no  flume.  The  dam  is  a  small  concrete  structure  supplied  with 
four  wasteways  provided  with  flash-boards  for  regulating  the 
height  of  water.  At  the  present  time  the  supply  of  water  is 
ample  at  all  seasons  of  the  year,  but  with  an  increase  of  load 


no.  I. — CKNEKAL  vuw  or  pipe  une  and  powei  bouse. 

■t  is  the  intention  to  enlarge  this  small  reser\-oir  formed  by 
'he  dam  in  order  that  it  may  act  as  a  regulating  reservoir.  As 
the  load  factor  on  power  plants  of  this  description  may  vary 
from  0.7  to  I.o,  an  average  being  0.8,  a  regulating  reservoir 
at  the  end  of  the  pipe  lines  becomes  a  necessity  when  using 
stored  water. 


Water  enters  the  pipe  line  through  an  intake  chamber  at  one 
side  of  the  dam.  A  screen  is  placed  at  the  entrance  to  this 
chamber,  made  of  ^xij^-in.  flat  iron  bars,  the  vertical  bars 
being  pbced  2  in.  apart  and  the  horizontal  bars  1  in.  apart 


.,"1 


na  2.— CATKS  AT  HEAD  OP  PIPE  LINE. 

Back  of  the  screen  are  three  timber  gates  operated  vertically 
by  rack  and  pinion.  The  wooden  pipe  enters  the  inuke  through 
the  concrete  wall,  being  built  into  it  in  place. 

The  pipe  line  is  about  12,000  ft.  long,  consisting  of  6,700  ft 
of  42-in.  wood-stive  pipe,  2,150  ft  of  30-in.  wood-sUvc  pipe  and 
3,150  ft  of  24-in.  steel  pipe,  all  diameters  being  inside  measure- 
ments. The  42-in.  pipe  lies  on  a  nearly  level  grade,  the  static 
head  at  the  lower  end  being  about  30  ft  At  this  point  are  placed 
two  30-in.  gate  valves,  one  opening  into  the  jo-in.  pipe  and  the 
other  provided  for  a  future  line.  The  30-in.  pipe  descends  the 
hill  to  a  point  that  gives  a  static  head  of  265  ft.  Here  it  joins 
the  24-in.  steel  pipe  which  descends  a  steep  hill  to  the  power 
house,  the  toul  static  head  being  1,068  ft.  For  about  500  ft  this 
steel  pipe  is  laid  on  a  slope  at  an  angle  of  38  degrees  from  the 
horizontal. 

The  42-in.  pipe  is  made  up  of  twenty-five  staves  and  the  jo- 
in, pipe  of  nineteen  staves,  milled  from  a  2x6-in.  piece.  The  lum- 
ber is  red  fir  from  Southern  Oregon  and  the  staves  were  milled 
there  to  the  proper  circle.  The  bands  are  of  mild  steel  of  cir- 
cular section  Yi  in.  in  diameter  with  ends  upset  to  ^  in.  diame- 
ter. They  were  shipped  straight  and  bent  to  form  at  the 
work.  The  lugs  were  of  cast-iron  of  a  form  that  allows  the 
ends  of  the  bands  to  pass  each  other  and  be  tightened  with  nuts 
on  each  end.  When  the  bands  are  tightened  there  is  a  slight 
bending  of  the  rods,  but  this  is  not  believed  to  be  injurious. 
The  ends  of  the  staves  were  slotted  and  a  3/i6x^-in.  com- 
pressed paper  dowel  inserted.  When  wet  this  dowel  swelled  and 
was  very  effective  in  closing  leaks. 

Bands  on  the  42-in.  pipe  were  spaced  on  6-in.  centers,  al- 
though the  pressure  did  not  demand  this  close  spacing.  On  the 
30-in.  pipe,  which  is  subject  to  a  considerable  pressure,  the 
writer  used  the  pressure  due  to  swelling  of  wood  given  by  A. 
L.  Adams,  100  lb.  per  square  inch,  but  in  addition  to  this 
an  allowance  was  made  for  initial  tension  in  the  rods  due  to  the 
stress  necessary  to  bring  the  slaves  into  form  The  red  fir  is  a 
very  stiff  wood,  and  by  observation  it  was  determined  that  it  was 
necessary  to  use  2,100  lb.  to  bring  the  staves  into  position ; 
this  was  calculated  as  being  distributed  along  one  lineal  foot  of 
pipe  and  distributed  among  whatever  number  of  bands  occurred 
in  that  length  under  different  heads.  Bands  were  spaced  imder 
these  assumptions  with  a  safety  factor  of  four. 

The  question  of  initial  tension  on  the  rods  is  believed  to  be  a 
vital  one,  as  in  the  c.isc  of  the  stiff  lumber  used  it  required 
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much  cinching  to  make  the  staves  conic  together.  As  the  wood 
U  hard,  the  bands  crush  into  it  but  little  under  pressure  and 
hence  there  ii  little  relief  to  the  stress.  By  tests  it  was  det«r- 
mtaed  Ihsl^  wMi  Hb*  wrenehca  used,  an  initial  teinioB  of  ^00 
Ik  per  mnn  indi  ooidd  he  cuily  <Ataiiied. 

lite  wood  pipe  ii  laid  directly  on  fhe  gromd.  a  few  «ilb 
of  cnltrd  material  being  placed  at  intervals.  At  points  it  was 
covered  with  earth  as  a  protection  from  possible  rocks  rolling 
down  the  steep  hillsides  The  pipi-  was  laid  m  easy  curves, 
but  in  one  case  a  curve  of  loo  ft.  radius  was  made  through 
near^  90  degrees.  For  nearly  two  nontfas  the  daity  amonnt 
laid  averaged  ik»  ft 

The  wood  b  provided  with  two  6-iii.  and  one  3»-ui. 
standpipes,  the  former  being  of  casing  and  the  tatter  of  jp^^L 
wood  pipe.  In  addition  $-in.  air  valves  are  supplied  in  snch 
number  that  there  is  a  6-in  opening  every  i.tno  ft  On  the 
steel  pipe,  three  6-in.  air  valves  were  placed  at  the  upper  end. 
The  material  for  the  wood  pipp  was  nicisily  hauled  to  the  site  on 
wagons,  a  minor  portion  being  hauled  up  from  the  power 
house  on  the  tramway  used  in  laying  the  stcci  pipe. 

The  steel  pipe  is  24  in.  inside  diameter,  of  lap  welded  steel  and 
was  famished  by  the  Bdtoa  Water  Wheel  Co«  agienia  lor  Ae 
makers,  a  German  firm.  It  is  in  three  thicknesses,  H,  and  H 
in.  The  sections  are  30  ft  long  and  the  ends  are  male  and 
female^  swdlcd  and  of  cone  ahape,  so  that  an  angle  may  be  made 


For  drilling  and  riveting  purposes,  a   compressor  opmtei 

by  an  electric  nim  :r    ■.v.is  provided  near  the   p'.\'.("  house  >^,i 

an  air-pipe  line  run  to  the  top  of  the  hilL    This  Ime  was  made 


m  3.— fuut  Am  itnrAnnia  or  nu  ton. 

bctwcin  sections.    The  maximum  angle  turned  was  2  dcg,  30 
niin.  iK'tween  two  joints.  The  joints  were  connected  by  a  single 
line  of  ructs,  the  holes  hehv  drilled  in  the  field.    The  pipe  is 
anchored  at  intervals  hy  •  Mnp  damped  around  the  pipe  and , 
rods,  with  tumbuckles  fastened  to  bed  rock. 

The  tramway  for  raising  the  pipe  from  the  power  house, 
where  it  was  brought  by  wagons,  was  made  of  discarded  narrow- 
gaiiRc  rails  and  ties  laid  alongside  the  pipe  trench.  The  pipe 
sections  were  hoisted  to  place  on  a  tingle  car  about  8  ft.  long 
fitted  with  cables  to  fasten  the  joint  to  the  car.  The  hoisting 
rope  was  a  single  fi-in.  steel  cable,  and  the  hoisting  was  done 
by  an  electric  hoist  made  by  the  Hcndrie  &  Bolthoff  Mfg.  ft 
Sitpply  Co,  of  Denver.  This  hoist  uras  provided  with  a  fric> 
tion  drum  of  large  size  and  was  very  effective  in  handlinc  the 
loaJ>.  The  length  of  the  tramway  \va«  .ibout  3.300  ft.,  and  as 
there  were  several  horizontal  curves  in  tlic  line,  the  cable  was  held 
in  pl.icc  by  vertir.il  grooved  rollers.  Roller*  were  also  provided 
on  the  straight  sections  atld  no  difficulty  was  had  with  the  car 
rctuintng  to  the  foot  of  the  hill  by  gravity.  Loads  of  5^000 
lb.  twere  easily  handled. 


m.«|.— ofsviAiai  KM. 


of  about  500  ft.  each  of  2-in.  and  l5^-in.  pipe,  t.'ic  remain  >: 
being  i-in.  This  air  pipe  was  provided  with  connectiuiu  U 
intervals,  and  air  drilla  and  air  hammers  were  used  on  all  the 
work.  In  laying  the  pip^  the  holes  in  the  female  ead  *«R 
dfiOcd  in  the  yard.  The  section  waa  then  Mkca  tip  oa  Ac 
tramway,  laid  in  place  and  the  male  end  driDed,  after  which  it 
was  riveted  widiout  being  disturbed.  This  gave  very  tight 
joints.  Progress  on  this  work  was  slow  in  tho  rock  trench 
near  the  power  house,  but  tor  a  distance  of  .3,500  ft  the  Jtpe 
was  placed  .it  the  taw  of  lomts  laid,  drilled  aod  rivcUdfir 
day.    The  steel  pipe  has  been  entirely  covered. 

The  power  house  is  a  32x82-11.  concrete  building  with  a  33x$> 
ft.  elL  The  roof  ia  of  steel,  covered  with  oorrugatad  iron.  Tbt 
main  scetioa  has  «  lowrre  §ot  ventilation.  Over  ibe  main  sic- 
tioD  ia  plafled  a  n^ton,  hand-operated  traveling  crane  rtinnitij 
on  nili  auppoitcd  by  reinforced  concrete  girders  of  16  ft  tjfu. 
The  crane  waa  made  by  th«  Qtiopa  Iron  Woiln,  of  San  Faw 


dacob  The  buildhig.  togedier  wMi  die  fionadMiona  of  the 

chinery  and  the  tail  races,  rests  on  a  mass  of  larft  toddA 
bed  rock  being  unknown  in  the  countr>'. 

The  equipment  of  the  station  consists  of  two  750-kw,  6o-c)i:>. 
;i,j«)-volt,  three-phase  alternating-current  generators  runnaij 
at  4S0  r.p.m.  They  were  made  Igr  tiw  National  Electric 
of  Milwaukee,  the  same  firm  anpplyii«  the  exciters.  lo  >Mi- 
tion  there  is  now  heinc  installed  a  l  Joi>'kw  ■cneiaior  laadif 
at  400  r.  p.  nt,  supplied  by  the  AlUs-ChalBMra  Oy  TUif' 
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erator  «s  shown  in  the  stcUonal  drawing  and  the  location  of  it 
and  the  other  machines  i^  -.howii  on  the  plan.  There  are  two 
exciters  of  60  kw  each,  delivering  currenl  >t  140  TolU  pres- 
•vre.  Both  exciters  are  operated  bgr  wtterwheds,  Mod  in  addi- 
IMB,  one  is  juroridcd  with  an  indactiea  nMlor. 

The  water  wheels  for  the  entire  ptant  were  made  hr  tb» 
Priton  Water  Wheel  Co.,  of  San  Francisco  The  two  75okw 
machirtes  have  Stargess  governors  unci  :hc  i.s  n)  kw  machine  has 
a  typ-  Q  Lomb.ird  governor.  Hand-cnn;ro;  mechanism  is  pro- 
vided for  each  wheel.  Oil  is  supplied  the  governors  by  two  oil 
pumps  operated  by  water  wheels.  The  generators  are  of  the 
two-faearfaig  tne,  the  water  wbeel  overhanging  the  tail  laee. 

Fran  Oe  ftncratDrs  the  leads  arc  hid  in  trcndMt  to  the 
•witdiboard  and  transformers.  The  switchhnrtrd  is  provided 
with  Westinghouse  instruments.  The  transformers,  of  which 
there  i>  one  spare,  are  500-kw,  oil-in^iiLitcd  av.d  water-cooled 
apparatus,  as  made  by  the  Stanley-G.  I.  Co.  They  are  placed  on 


be  appreciated  when  it  is  stated  that  >f  a  four-horse  team 
started  on  a  day's  haul,  a  aiailir  team  went  ilooy  with  the 
necessary  water  for  the  two. 

A  tdvlMm  line  wa>  bt^  prnHd  to  the  power  Uae,  hot  on 
•^•nrte  potest  *nd  ^  wisdom  of  tUs  has  beeo  shown  fliia 
winter.  The  fine  is  also  practically  free  fran  the  «ndiKtion  nsnal* 
ly  fonnd  where  the  telephone  line  li  piMed  on  the  power  line 
poles. 

A  switch  station  was  built  at  Tonopah  Junction  and  iub-st.nior. 
at  Tonopah  and  Goldfield.  They  are  of  stone  and  each  contains 
three  oil-insulated,  air-cooled  Stanley  transformers  of  joo  kw 
each.  Current  is  redoced  to  t  prcasnre  of  tiyteo  toIu  for  local 


The  line  has  been  operated  at  a  line  prcs'iure  of  30  n<:x)  volts, 
bat  when  the  demand  arises  for  more  power,  it  will  be  operated 
at  50,000  volts  by  connecting  the  tr:i;is:-'iiii  rs  \r.  star. 

The  officers  of  the  company  arc:  F.  J.  Campbell,  president; 


 -.---ric^' 
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md  rest  00  iron  nllen  by  which  they  can  he  re- 
te  a  car  for  rtpain. 
The  power  lines  pass  (he  wall  of  die  bnddfaig  through  win- 
dows of  2S-07  glass  In  .36  in.  M]\:ttre  panes,  there  being  two  panes 
to  each  window,  the  nutcr  one  with  a  6-in  opening  and  the  in- 
ner one  with  a  4-in.  open::ig.  The  l:ne  from  the  power  house  to 
Tonopah  is  of  stranded  aluminum  equivalent  to  No.  o  copper. 
From  Tonopah  Junction  to  Goidfield  the  Une  is  No.  s  aluminum 
stranded.  The  insulators  ate  ionr-part  poredaii^  M  >■>•  in 
diameter  lidd  on  maHeahle  iron  pins.  The  triangle  of  tlw  wires 
is  equilateral,  with  73-in.  sides,  and  the  spans  are  normally 
310  ft.  On  parts  of  the  line  near  railroads,  cedar  poles  from 
OrcK  11  wtTc  used  and  in  the  mountains  native  timber.  The 
poles  were  equipped  with  a  steel  channel  at  the  top,  bent  and  fast- 
ened  to  tite  pole  with  bidta.  The  dwnnd  supports  Ae  top  in* 


The  MMiac  of  tUs  Hae  wu  done  under 
due  to  heat  and  afaacnoe  of  water  on  the  desert  The  cost  of 
watering  a  horse  aaxnmted  to  85  cents  per  day,  and  this  can 


G.  G.  S.  Wood,  secretary,  and  C  M.  Hobbi» 
The  main  office  is  at  Denver,  but  the  manngtment  of  the  oon- 
struetioa  was  in  the  hands  of  Mr.  C,  M.  RoMw,  at  Tonopah 

and  Bishop.  Mr.  C  O.  Poole  was  consulting  engineer  on  the 
entire  installation  of  the  first  two  units,  R.  M,  Jones,  in  con- 
junction with  Mr.  Poole,  designed  and  loc">ted  plant.  The 
head  dam,  the  pipe  trench  and  a  part  of  the  wooden  pipe  were 
built  under  Mr.  Jones'  supervision.  The  construction  of  the 
remainder  of  the  pqte,  together  with  the  building  of  Ae  power 
house  and  the  installation  of  iSte  nadiinery,  was  carried  out 
under  the  supervision  of  the  writer,  with  Mason  Galloway  as  as- 
sistant. The  installation  of  the  i. 500-kw  generator  and  wheel 
is  under  the  charge  of  the  writer.  The  line  construction  was 
imder  the  supervision  of  L.  B.  Curtis,  with  J.  B.  Balcomb  and 
Charles  G.  Patrick  as  assistants.  The  operation  of  the 
house  is  in  charge  of  J.  W.  Todd,  as  superintendent 

Active  woifc  was  eonneneod  early  in  March,  ipng, 
Gunent  was  turned  on  the  line  on  S^^tember  17, 
thae  Ae  pbnt  has  been  in  sueecaaiBt  operatioo. 
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Graphical  Treatment  of  Higher  Harmonics. 

By  R.  E.  HstxMUKn. 

IN  the  treatment  of  alteniatin(<urrent  problems  it  i»  customary 
to  MSUme  •  sine  ahape  for  the  e.in.rs  and  currents.  There 
in  tmn,  faomva^  where  the  difference  between  the  ac- 
toaUgr  btprened  wmt  iocni  and  tiw  aine  wave  u  so  great  that 
it  la  neeasaaiy  to  «dia  Itae  real  wave  fDcm  iaao  eonndentkm.  In 
«Ddb  Cites  the  ware  Aape  «f  (be  impresaed  ejii.f .  mmt  he  ana* 
lyzed  into  its  higher  harmonics,  and  the  .malytical  derivation 
necessary  to  obtain  the  desired  data,  even  in  simple  cases,  are  so 
complicated  that  it  requires  an  enormoua  unonnt  of  tina  and  pef^ 
severance  to  carry  tbem  through. 

It  is  believed  that  the  graphical  method  described  below  re- 
doect  the  necessary  work  considerably.  If  an  e.m.f.  having  a 
wave  abape  containing  cenain  haraionics  is  impressed  upon  a 
pur*  non-indiKtive  lesistaace,  the  cwrtat  of  each  banaook  will 
be  in  phase  wMi  the  potcBtial  of  the  ■aae  hanBonic;  aad  ibe 
value  for  each  harmonic  may  be  fotmd  separately. 

When  a  similar  non-sinusoidal  e.m.f.  wave  is  impressed  upon 
a  pure  inductive  reactance,  the  pKise  of  the  current  of  each 
harmonic  lags  90  behind  the  phase  of  the  potential  of  the  same 
hanimik.  and  the  value  of  the  eurtcfit  of  cadt  hatmoirie  najr  Hkc- 


CMVHKAL  IBSATMEMT  OT  BKafll  XAUIOiriia. 

wi«e  be  totad  ttpattuSy.  In  thia  lailer  caact  cam  miot  be 
taken  to  raoogniae  the  inereased  frecpicnrf  of  die  higher  hu- 

monics. 

When  a  pure  non-inductive  resistance  is  connected  in  paraUd 
with  a  pure  inductive  resistance,  the  resultant  value  of  each  har- 
monic is  simply  the  geonictricat  sum  of  the  value  of  the  compon- 
ent currents.  Therefore,  each  harmonic  may  be  treated  separ- 
ately bf  graphic  methods,  as  it  is  possible  and  custoaary  with 
afaiVl*  wama. 

For  tta  preaadt  caae  hu  iMtn  done  in  the  arooHipanyhig 
diagnm.  The  Teeters,  o.  and  #*  reprcMot  die  amplitudes  of 
the  first,  third  and  fifth  harmonic  of  the  impressed  e.m.f.  In 
phase  with  them  are  the  non-inductive  currents,  iir,  iV  and  Ur 
In  right  angle  with  the  e.m.f.  are  the  inductive  currents,  in,  i'm 
and  «M  .Af  resultant  currents  for  the  different  harmonics  are 
found  the  vectors,  it,  it  and  i*.  It  remains  now  only  to  read  the 
values  of  the  resoltant  currcnta  from  the  assumed  cm  lent  scale. 
It  i*  ooopaiativcly  simple  to  dalenniiie  from  this  dgnn  the  ef- 
fadive  total  tamt/t,  linoe  there  are  only  three  component*;  of 
conne,  (he  shape  of  the  mitttant  current  wave  may  be  alao 
easily  'Irrivcd,  also  the  form  factor,  etc. 

In  order  to  avoid  mistakes,  it  is  preferable  to  use  lines  of  dif- 
ferent characteristics  (or  the  representation  of  the  ditTcrent 
harmonics,  as  has  been  done  in  the  illuttratioa,  where  the  ampli- 


tndea  of  the  first  harmooka  are  indicated  by  fall  Hnee,  ^ae  of 

the  third  harmonic  by  lines  of  long  dashes,  and  th  r,'  1',..  f.fth 
hannonic  by  lines  of  short  dadoes.  In  cases  where  the  ampli- 
tud- =■  i  i]if_  ::i«hrr  harmonics  are  small  in  comparison  with 
those  of  the  first  harmonic,  the  scale  for  the  higher  harmonics 
may  preferably  be  takea  eq.nal  to  a  aaltiple  of  tftt  aede  for 
the  first  harmoniCi 

If  dienlia  with  capadty  anter  the  prnMffni,  dnihr  ari^fi  of 
prooeedinff  may  be  employed ;  of  coonci,  tta  ounenia  mnBl  be 
represented  in  the  dtagram  by  leading  veetora. 

.\ttention  should  be  called  to  the  fact  that  in  the  diagram  no 
graphical  addition  of  currents  of  different  frequeitcfes  has  been 
accomplished.  All  that  has  been  done  is  a  graphic  aiJit  r.Ti  of 
the  components  of  each  harmonic  separately.  It  should  be  noted 
also  that  it  is  not  correct  to  consider  the  various  vectors  as  repre- 
senting effective  current  values  aa  ia  cuatomaty  in  gntpldcnl 
trettmeata  of  sin^e  harmonic  fanctiona.  WiA  tine  fimetioaa  this 
ia  adminiblib  afatoa  fhare  ia  ntwaam  Ifee  aaaie  rdaliaB  tLlntm 
effective  and  nmdmtua  current  va1uet{  thia  is,  however,  not 
true  in  case  of  harmonic  waves  which  arc  made  up  of  sine  func- 
tions of  different  frequencies.  It  is  instructive  to  recall  that  the 
effective  value  of  superposed  sinusoidal  currents  of  differesit 
frequencies  is  the  square  root  of  the  sum  of  the  squares  of  the 
effwtlve  vntnea  of  Oe  eoniponent  cnrrcnta. 


The  EttiniatBoii  of  the  Tempcntnnt  Rise  oi 
Armatures. 

By  .\.  PuKSS. 

The  methods  in  vogue  of  estimating  the  armature  temperature 
rise  give  in  many  cases  results  difTering  from  actuality  as  much 
as  300  per  cent  either  way.  Although  this  great  discrepancy  is 
not  in  many  cases  reached,  the  estimation  of  temperature  rises 
has  almost  become  •  ttandard  joke  among  engineers.  As  a  usual 
thing  no  aecoont  ia  tdtea  of  sparidng  at  the  oommnutor  in 
Aa  atiatation  of  tesnperatnrc  riae^  and  Anther,  dw  relation 
between  the  watts  per  square  fndi  wasted  on  the  ooannntator  per 
unit  peripheral  speed  and  the  watts  wasted  on  the  armature  per 
unit  surface  and  peripheral  speed  seems  to  have  been  entirely 
overlooked. 

It  must  appeal  to  every  one  that  if  the  temperature  rise  00 
the  commutator  is  high,  and  that  on  the  armature  is  low,  an  ap- 
preciable amount  of  the  commutator  watts  will  be  perforce  ra- 
diated on  the  armature  by  virtue  of  the  high  thermal  ooaduetM^ 
of  the  flapper  that  conneda  tho  conniNitor  tap  to  iba  Mmntnim 
coil  ends.  By  taking  this  latter  effect  brto  aeeomit  In  a  tbeory 

of  heat  distribution,  it  is  possible  to  estimate  '-lie  ^'rrni'-.--'^!*-  w.ifis 
per  square  inch  that  can  be  wasted  on  the  armature  as  a  function 
of  the  ratio  of  possible  temperature  rises  OB  tbe  aiWaltVe  Wd 
commutator  at  certain  peripheral  ^eeds. 
Let      W  ns  eonuanlator  watta, 

0  ns  comnnitater  radiation  flonalantt 
IVa  —  armature  watts, 
A  —  armature  radiation  constant, 
B  :=  constant  depending   on   the   conductivity  of 
copper, 

Sn  =  available  cross-section  of  coil  leads, 
Tc  =3  flominutator  leniperatnre  tiac, 
7«  s  acmalisre  tentpentuio  ciae, 
D  =  armature  diameter, 
Dc  —  commutator, 
I  +  zL  =  armature  length  of  barrd  anrface;  that  is,  fm- 
eluding  1^  aadal  Icaglb  of  tba  tail  eomae^ 

tions. 

tf  =  oomrautator  face  length, 
R  s  ftvdtttioos  per  minutei 
Itidi  oidta  are  need  thrDu^wnt 

Now  it  is  obvious  that  what  watts  are  not  radiated  from  the  cora- 
mutator  directly  miat  be  radiated  by  conduction  from  the  arma- 
tttfeaorfae*.  EitpreidQg  theaa  &da  analylkally  wt  hm 

=  C**  (DcV  icRTc  +  BSn  (Tc  —  To) 
AWiyiRTa=Wa->rBS%  (Tc—Ta). 
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r  t^i  -   CTc-r  B  (Te-Ta) 

U'a  =  ATa-  B  (Tc—  Ta) 

Solving  these  equations  one  obtains  tor  the  foUowing: 

(A  +  B)  Wt  B 
Tc       {B  +  C)  IVa^    C  +  B 


and  ii  B  h  smal*  compared  to  A  or  C, 

Tc         A       Watts  ptr  unit  of  commutaior  surface  per  unit 


WalU  ptT  uml  of  armature  surface  fer  unit 

of  peripheral  speed 


or 


of  periphfral  speed 
iVa  t  Dc  \*  Commutator  face  length 


ra_  _  »f  a  /  Dc  y 


If  BOW  the  mmU 


Tt 


Armature  over-all  length 
from  eoaowtetor  to 

A 

mlly  affect  tbe  final  temperatitre  riaet,  br  plottiiic  

IVa    1  Dc\  If 

from  its  value  —   I  —  I    against  the  aitna- 

iVc    \  n  f  t  +  sL 


tare  watu  k>tt  divided  bjr  tlie  baird  tmiM  one  skmld  oUam 
tmb$m  fcttdtt.  Tfae  Moompnyiflv  iHmtntioa  tfaowt  acttul 

plotted  points  for  six  different  machines  taken  at  random. 
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TEST  USULTS  FOB  SIX  AJtMATURES 

The  cases  taken  u  ere  tlioM  in  wtakif  tlK  nuchina  iliowed  no 
excessive  sparking.  The  cuge  of  diowtm  WU  teem  B  10  40  la. 
TIk  diaacrecment  in  dw  mnt  caie  wm  17  per  «cb^  whereas 
calctdated  by  the  oidtBary  theory  there  would  be  at  leait  aoo  per 

cent  discrepancy  in  the  worst  c.<sc  The  observed  commutator 
temperature  rises  were  in  all  cases  below  the  estimated  value. 
The  discrcp.iiKy  is  dtM  CO  thc 
is  the  log  ventilation. 

It  n  to  be  noted  that  the  iron  km  and  the  hnuh  friction  loss 
wwt  calcnlated  in  each  case;  tbe  anHttHM  cofper  loaa»  the  bruifa 
md  the  tcotpcratiire  liiei  were  obsared  The  fsnnula  mad 
itthe  feOtwhig: 

ArtMture  losses  Ps 
BairHiurfmt  ~~  tfito' 


Ps  ia  the  anaatnra  periphccal  ipeed  n  feet  per  minute 

^  ^  -  A  Ta 
aad  whan  K  ia  dctenmned  br  the  paiticniar  valne  of  .  

A       Ta       WolDc  V      u  ' 
cilci^hted  front  ■      .  —  =  — ■  -i    — I  — .^^^^^ 
C      Tc      We\  D  f  t  +  aL 


Bjr  a  happjr  oomddenoe  h  ia  acen  f»m  flw  1 

C 

<—  -i-Ak  eq.«al  lo  yi.  Htaot,  it  ibOowa  that  ihe  watts  per  sq. 

Te  Ps  A 
inch  of  atmatnre  aorfiaee  aiajr  be  eqniaad  aa  (F#  b  

Ta  500  C 
  for  40*  C 

Te 

Tha  ertimation  of  «h«  fionmatatnr  tmpcntna  raea  cannot  be 
redueed  to  the  same  finali^  as  the  artttttnra  tempceatnce  tiws. 


Simple  Circle  Diagram  ol  the  Single-Pliaae 
Induction  Motw. 

Br  A.  S.  HcAtuans. 

AN  article  in  the  issue  01  tlic  Electrical  \Voru>  for  May  36 
gave  a  description  of  a  simple  circular  locus  of  the  primary 
and  secondary  currents  of  a  polyphase  induction  motor  for 
dctefmiiitnf  tbe  cocqplet*  pcrionnaoee  of  the  machine  11^ 
ptaetnt  artide  ahowa  the  owdiod  htr  which  a  ahniiar  dhigtam- 
may  be  used  with  a  singie-piiaae  induction  motor. 

Thc  chief  difference  between  a  single-phase  and  a  polyphase 
induction  itiotor  resides  in  the  character  of  the  magnetic  fietdj 
of  thc  two  machines.  At  synchronous  speed  cacii  machine  pos- 
sesses a  true  revolving  field.  At  standstill,  however,  while  the 
tnagnetic  field  ot  thc  polyphase  motor  revolves  synchronously  and 
is  of  more  or  less  constant  strength,  the  field  of  the  single-pliaaa 
machine  ii  tmidireetional  in  apace  and  »inwMtitn  hi  valne. 

It,  when  die  rotor  of  a  poly^haae  motor  h  ttadonary,  a  eiteuit 
be  opened  so  that  current  flows  throtigh  only  two  leads  of  the 
machine,  it  will  be  found  that  the  total  volt-amperes  taken  by  tbe 
machine  decre.Tse  to  about  one  half  of  the  former  value,  the  power 
factor  being  practically  unchanged.  Tliat  the  ms^etomotive 
force  of  the  current  in  each  phase  winding  of  a  two-phase  motor 
when  thc  rotor  is  sutionaiy  producea  a  Anx  wiueh  (for  oonataat 
rdoctance  of  tfae  core)  acta  aa  thoniJi  thefimc  doe  to  die  cnmat 
'  in  tlia  otlier  windfaig  ware  not  preaent  nay  be  leai  at  onee 
wiffaoat  proof.  It  wHI  be  s^redated,  also,  that  the  cumnu  pro- 
duced in  the  secondary  by  two  alternating  fluxes  which  are  in 
electrical  space  quadrature  do  not  interfere  one  with  thc  other, 
It  the  current  in  each  primary  winding  flows  1.1=.;  rts  though 
the  other  primary  current  did  not  exist.  Thus  the  "equivalent 
single- ph.-i.si:"  starting  current  o(  a  two-phase  motor  is  just  twice 
that  of  the  same  motor  when  oo^y  one  phaae  winding  ia  uaed; 
the  power  factor  lathe  eame  in  the  two  caiea.  Both  escperimeotal 
and  tteorctical  hneatigitiona  ahow  that  the  "eqniwaial  ahi^ 
phaae"  ttarting  current  of  a  threo-phaae  nolor  la  aho  cqiial  to 
tnicv  thc  current  which  flowa  thmii^  two  Icads  wden  the  tbM 

lead  is  inti  rruptPd. 

If,  when  thc  roiur  of  a  polyphase  induction  motor  is  revolving 

synchronously  a  primary  circuit  of  the  machine  be  opened,  it 
will  be  found  that  the  current  flowing  through  the  remaining 
lead*  inctaatca  and  that  tfae  .total  volt-anpeiaa  taken  by  the 
madriae  remain  practical^  eomlaat,  the  power  factor  hemg 
pfMCtically  unaltered.  (The  power  component  of  die  equivalent 
single-phase  current  increases  to  a  tmalt  extent,  while  the  watt- 
less component  decreases  slightly.)  The  action  of  the  machine 
at  synchronous  speed  :>  attributable  to  the  continued  existence 
of  a  revolving  magnetic  field  of  practically  constant  Strength 
wliich  requires  a  definite  component  of  current  in  phase  with 
tha  voltage  to  supply  the  loiaea  and  another  component  in  quad- 
raMK  with  tbe  voltage  to  auppljr  the  "qoadratsre  watb"  for 
estcilation.  A  sobeequent  article  will  explain  the  diitrlbation 
of  current  in  the  secondary  conductors,  and  will  show  in  what 
manner  the  "quadrature  watts"  for  the  "speed  field"  arc  i>upplied 
hjr  tbe  primary  exciting  magnetomotive  forcc. 

Wben  the  rotor  of  a  polyphase  motor  is  revolving  syochron- 
ttaOf,  the  aaaoodaiy  cnncnt  hM  a  aagUglbie  vahte   la  Aa 


D  9^ 
anrcLB-niAax  imwenoK  moiob. 


CBcuna  cv  a 


single-pha.se  motor,  however,  the  secondary  current  at  synchron- 
ous Speed  has  a  value  such  that  its  magnetomotive  force  produces 
in  electrical  space  quadrature  with  the  main  altem.iting  field 
through  the  primary  coil,  a  field  which  is  equal  in  value  and  in 
time  qtudrature  with  the  main  field.  Tbe  value  of  the  main 
field  is  deteimined  by  the  primary  e.m.f.  just  as  is  true  in  any 
tranaibfmer,  while  the  field  which  is  in  quadrature  both  in  time 
and  fa  Bpaca  dicrewith  dcpehds  for  ita  vala 
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*^raiufonner  field"  and  upon  the  speed  of  the  rotor;  the  two 
fields  are  equal  in  efffciive  value  at  synchronous  speed,  and  at 
other  speeds  (he  "speed  field"  ii  equal  to  the  "transformer  field" 
multiplied  by  the  speed,  sjnchronous  spt-ctl  being  taken  as  unity. 
Thus  the  "speed-field"  component  of  the  secondary  current  varies 
with  the  speed  and  is  zero  at  standstill. 

The  drcttiu  of  a  tin(l»-pluw  inducdoa  motor  can  be  repn> 
tented  wMt  a  itir  dqtrce  oi  aoeiwaqr  if  Ibe  prioaiy  and  lee- 
ondary  rasittancca  md  fha  kalcage  reaetaiiocs  ke  amaged  at 
•Iwwn  in  Tig.  t,  ^  *^ranifoniier  Iwld"  and  "speed  iield"  exdting 
dicuits  being  connected  as  indicated.  The  current  taVen  by  the 
load  and  that  used  to  produce  the  "speed  field"  pas?  through 
both  the  primary  and  the  secondary  coils,  while  the  current  re- 
quired for  the  "transformer  field"  ftows  through  only  the  primary 
coil.  When  the  load  circuit  is  i-f  pi.^d,  that  is,  at  synchronous 
tpeed,  the  "speed  field"  current  and  the  "transformer  field"  cur- 
rent are  practically  equal  in  value.  When  the  resistance  of  tbe 
load  circuit  it  aero,  tliat  it,  at  ttamdatiU,  tbe  "speed  field"  currait 
it  tarOb  and  the  cnrrent  wUdi  llowa  tinoaih  tbe  coib  of  die 
macfaine  acts  as  though  the  "tpeed  fidd"  citeuit  were  not  present 
It  is  to  be  noted  especially  that  the  decrease  in  the  "spec<]  field" 
current  beiow  the  value  of  the  "transformer  field"  current  is 
attributable  to  the  variation  of  the  rotor  speed  from  syn- 
chronism and  not  to  the  drop  in  voltage  acrovs  the  sec- 
ondary winding,  which  is  caused  by  tbe  load  current.  The  "sec- 
ondary load"  current  flows  in  electrical  space  quadrature  to  the 
"^ed  field"  current,  and  the  two  cnrrentt  in  no  way  iater» 
fere  widi  cadh  other.  The  ttatctnenu  Jtitt  nade  relate  exdutively 
to  the  current  whose  magnetomotive  force  produces  the  "speed 
field,"  which  current,  on  account  of  its  electrical  space  position, 
does  not  react  in  any  way  upon  the  "transformer  field."  The 
tecondary  carries  aUo  another  component  of  current  in  addition 
to  the  load  current.  The  lime-phase  position  .i  ri  the  electrical 
Ipaoe  potitions  of  this  component  are  such  that  its  magnetomotive 
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determinable  "added"  primary  copper  loat,  diea  PG  ihowa  Cha 

"idded"  secondary  copper  loss.    Straight  lines  being  drawn  to 

join  tile  point  /•'  and  the  point  G  with  O,  of  Fig.  3,  if  from  any 

point     on  the  circular  arc,  OP  FK,  a  perpendicular  be  dropped 

to  the  line  M  I  the  following  values  may  be  taken  at  once  from 

the  diagram: 

O  P  iM  tbe  "added"  eoa»OB«al  of  Iba  artaMrr  caisaat. 

"added   coaiiMMBt  of  tba  aaeaadwr  ' 


^  »  

nmatifTAiioiN  op  cucima  or  a  nUGL^ 


force  tends  directly  to  decrease  the  "transformer  field";  tli/.s, 
it  .Iff;  like  a  "wattless"  secondary  current.  It  is  this  latter  com- 
ponent of  seconih-ry  current  which  is  represented  in  the  cir- 
cuit ili.ipr.im  r  f  l  it;  i.  This  Component  he.irs  to  the  actual  "speed 
fieM'  r.-.rn-it  (approximately)  the  r.itio  of  the  actual  rotor 
tpeed  to  the  synchronou  tpeed.  Thus  the  voltace  iatpretied 
«pea  the  'Speed  iteM*  drarit  of  Fig.  t  is  (appfoadmaleiy)  equal 
to  that  impressed  upon  the  "transformer  field"  circuit  multiplied 
by  the  square  of  the  speed,  synchronism  being  taken  as  unity. 
These  facts  will  be  discussed  more  fully  in  a  subsequent  .irticle 
Although  it  is  possible  to  construct  primary  and  secondary 
current  loci  based  on  the  circi'itv  shown  in  Fig.  i,  the  problem  of 
dealing  with  the  value  and  phase  positions  of  the  currents  is 
puimly  tiraplified  without  involirinf  a  detrimental  loss  of  ac- 
amqr  by  uaiag  the  modified  anangcBent  of  circuiu  indicated 
in  F%>  a. 

The  current  dngiBB  §k  tta  tfianitt  thown  in  Pig.  a  given 
in  Fig.  3.  where  tftf  h  Ae  power  and  OiV  the  wattless  com- 
ponent of  the  primary  current  at  synchronous  iir  Ir.id,  while  F I 
is  the  power  component  and  /  M  the  wattle*?  component  of  the 
primary  current  at  .standntill  The  curve  OFF  K  is  an  arc  of  a 
circle  having  its  center  on  the  line  0  S  prolonged.  O  L  is  the 
"tpeed  field"  current  (asstmied  constant  in  the  diagram,  but 
pnperly  aoooanted  for  in  the  computationt).  iL  M  is  tlie  "trans- 
fonier  Md"  current  while  0  if  is  the  total  primaiy  cnrrent 
at  tynehronitm. 

The  line  FI  drawn  perpendieiilar  to  MTJ  represents  the  total 

loss  of  the  machine  at  standttill— the  proper  scale  being  used. 
H I  indicates  the  so-called  "constant"  losses,  while  F  H  shows 
the  sum  of  the  "added"  primnry  and  •secondary  copper  losses. 
If  the  distance  GH  he  laid  off  to  represent  accurately  the  easily 


'added' 

O  F  it  alM  the  "1    ^  

PL  a  iht  total  iceoadary  canciit, 
P  M  it  tbe  lolal  primary  currml 
Cw  BMP  ii  Ibe  power  tacior. 
PT-¥PM  a  tbe  power  lactor 
f  r  Is  lbs  'leoBMaot"  lo 


SIbs  'leoBMaot"  loeaci  of  tbe  ancbiac, 
the  "added"  primary  csapar  Iok 
ris  iha  Mai  prioaiy  losiia  (iaetadlBt 
teat  laaa  ia  aecoiiidiiy). 

laeaaMB 


•nr 


Jt  {s  Iba  'Uded" 
rate  Mai  toaiea  of  the 

inpul  to  die  nucbinci 


r  »  tbe 

Q  r  i(  th* 


0  P+  PT  i   

fx  It  tbe  loial  tepat  io'lbc  ateondary  (excluding 


!  cCcieocy. 

tepat  10  I  

exciiaUoD  current  lata). 
(i>Q-<-PA)M  b  the  ipced  wilb  irndiromtiii  u  unliy. 
(l'OX^Jt>H  is  the  torque  in  (jroclirafioui  K-stU. 

The  representation  of  each  of  the  quantities  listed  above,  with 
the  exception  of  the  speed  and  the  torque,  will  be  appreciated 
at  once  from  a  comparison  of  Fig.  2  with  Fig.  3,  combined  with 
a  review  of  the  .irticle  in  the  issue  for  May  2<3. 

The  speed  and  the  torque  can  be  ascertained  in  an  extremely 
simple  manner  as  follows :  The  "speed  field"  is  under  any  ehoeen 
condition  equal  to  the  "transformer  field"  multiplied  by  the 
tpeed  Now  iha  trnqne  ia  proportioiia!  to  die  pcodnet  ol  iIm 
'^ipaed  field"  and  that  eon^onenl  of  Oe  taeondaiy  cuncnt  which 
Is  in  time  irfiate  widi  it  and  which  crosses  tiie  core  at  the  aame 
mechanical  position  along  the  air-gap  .-1?  that  occupied  by  the 
"speed  field."  This  component  of  the  secondar)'  current  is  in 
time  4ttadratnre  with  the  "trantfocmer  field,"  and  it  baa  a  ▼ain* 


T  \ 

no.  s^-cuaaaiiT  ucoa  or  : 

such  that  its  product  with  the  primary  e.ni.f.  (for  a  unity  ratio 
machine)  represents  the  total  power  received  by  the  secondary — 
exclusive  of  the  loss  due  to  the  secondary  excitation  current.  A 
little  study  will  show  that  if  the  "speed  field"  were  equal  to  the 
"transformer  field,"  the  torque  in  "synchronous  watts"  would 
he  equal  to  tlie  tecondaiy  input  (excluding  the  excilation  lota). 
Since  the  "speed  field"  variei  direedy  with  the  tptad.  H  ia  aeea 
at  once  that  the  torque,  D,  is  equal  to  the  teooodary  input,  Wm, 
multiplied  by  the  speed,  S.  Thus, 

D-SW,.  (1) 

Tbe  torque  it  also  equal  to  the  output  W*,  divided  by  the 
tpeed;  theiefiBre, 

D  =  Wo-^  S;  fa) 

hence,                     5  =  (if. -!-  W.)*.  (3) 

That  is  to  say,  a  tbtgle-pheue  induction  motor  the  tpeed  it 
<«nal  to  lh»  sgiun  root  of  tkt  ucottdary  <d[cMN«y.  When  tbe 
tpeed  variet  oiily  a  lew  per  cent  Irooi  tyndiMnltm  die  aDp  ia 
equal  to  one-half  of  the  ateeadaty  lota  ei^ressed  in  par  cent,  aa 

was  pointed  otit  by  Mr.  B.  A.  Befarend  on  page  884  of  tbe  iatoe 

of  the  EtEcntTrAi  World  and  Enginees  for  December  8.  looa 
Thus  at  a  speci!  of  .ijg  the  secondary  efficiency  is  .9604:  the  slip 
IS  .02:  the  loss  is  .0396  It  is  interesting  to  observe  in  this  con- 
nection that  in  a  polyphase  induction  motor  the  speed  is  equal 
directly  to  the  secondary  efficiency. 

Combiniog  equations  (i)  and  (3)  above,  it  it  found  dut  the 
lOfQue  hat  the  toOoaAig  vahw: 

D  s  (IT.  X  li't)!*.  (4) 

Thru  i«  to  sriy.  (he  torque  is  equal' to  (PQ  X  PJt)^  from  Fig. 

3,  as  used  above. 
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It  is  crpcvial  y  worthy  of  nott  thra  tin  -pcrd  and  torque  as 
hest  dcteriiniicd  are  not  affected  by  the  substitution  of  the  modi- 
fied circuits  of  Fijt-  2  for  the  more  nearly  exact  circaits  of  Fig.  1. 
The  metliod  here  outlined  gives  correct  rcttilM  both  at  syn- 
chronism ind  at  standstill,  and  at  other  intcnnediate  speeds  the 
■liglit  man  iittf odtaeed  are  of  both  poaitiw  and  nccative  nlncsi 
and  they  tend  to  cancel  In  the  final  remits. 

Oil  accoiim  of  ilif  f....i  rhnt  at  spccf!-  tn-lnw  fvnrhrnnisni  there 
is  a  5light  decrease  m  the  "transformcr-fic'd"  ctirient  and  a  large 
clfcii::i>(:  it;  tile  "sjici  d-ficld"  Cdt  r^'ilt  i.js  '.f  rcufi  n^>o:\  thv  pri- 
maf}),  while  Fig,  j  assumes  both  ot  these  currents  to  be  cou- 
atant,  the  operating  power  factor  of  a  single-phase  motor  i« 
somewhat  greater  than  that  shown  in  fig.  3.  The  discrepancy  is 
appreciable  Only  in  thoae  Cases  where  ibe  "syndironoitt  no  load" 
current  is  large  in  comprison  with  the  starting  current.  Thus 
P*U-  3  gives  the  power  factor  accurately  for  larRc  motors,  but 
amall  motors  wUl  show  better  f.owL-i  •.Tctnr<:  th.m  tl;ere  indicated. 

It  is  instructive  to  compare  the  jicrformancc  ol  a  certain  poly- 
phase motor,  when  opiratcrl  nufnially,  with  that  of  the  same  ma- 
diiae  when  used  as  a  aingk-phase  motor.  Using  "equivalent 
•iogie-pihase''  qaanlities  thronghoat,  the  poljrpluiie  starting  cur- 


rent of  the  motor 


single-phase  circle  diagram  is  shown 


by  the  arc  OFF  K  111  lig.  3,  would  be  represented  by  the  line 
M  F  f  (not  completely  drawn)  having  a  length  equal  to  twice 
that  uf  the  line  M  F  (not  drawn).  The  polyphase  current  locus 
is  a  circle  passing  through  F'  and  O,  its  center  beit^  on  the  line 
ON  prolonged.  If  the  machine  is  operated  as  a  single-phase 
motor  at  a  eertaia  prinaiy  current,  aoch  as  shown  by  UP  in 
3,  the  output  ii  PQfM  noted  above  If  the  same  ou^uat  is 
to  he  obtained  when  the  machine  ts  oper.ited  polyphase,  then  the 
"e<it:ualent  single-phase"  value  n:  tl.r  pi  .iyjjti.-i^c  cm  rent  will  be 
MP  I,  not  drawn),  the  line  P  P'  beinR  (practic.-illy  1  par.Jlel  uitli 
tlif  li-ic  U  !•'.  'I  hwy  llif  \.:ill-;ini[.ries  input  as  ;i  ■•iriKle  pI'-.T-e  ma- 
chine is  greater  than  ai  a  polyphase  machine  in  the  ratio  of  ill  P 
to  M  P'.  and  the  power  faetor  is  las  in  the  ratio  of  rof  E  MP 
to  BMP';  the  loaacs  are  greater. 

Aldiough  the  ciicular  diagram  as  developed  above  is  applicable 
to  all  types  of  single-phase  induction  motors,  the  comparlton  }tlSt 
made  refers  exclusively  to  polyphase  motors  and  the  same  motors 
used  cn  singlc-pliasc  circuits.  The  coinparison  between  single- 
phase  and  polyphase  machines  is  not  quite  so  unfavorable  to  the 
former  when  each  machine  i«  designed  primarily  for  its  par- 
ticular work.  When  a  polyphase  motor  is  operated  as  a  single- 
phase  machine,  only  a  porlicm  of  the  primary  copper  is  fully 
embayed;  evidently  «  greater  can  be  obtained  by  altering 
tiie  interconnections  of  the  coils  so  as  to  use  alt  of  the  copper. 

With  an  induction  motor  having  uniformly  distributed  coils, 
when  the  iron  is  subjected  to  the  same  magnetic  density  and  fre- 
quency, .inrl  tlic  5;irne  ciirreTit  ilen-ilv  15  i;sed  in  the  copper,  the 
output  varies  largely  with  the  groupings  of  the  coils.  Thus  it 
fliay  he  shown  that  with  such  a  motor  the  volt-ampere  input  can 
he  represented,  relatively,  by  the  peripheiy  of  a  polygon  having 
ddes  equal  hi  mmber  to  the  nunher  of  graupi  per  paw  of  poles, 
of  which  polygon  the  circumscribing  eirde  r^eienla  (he  volt- 
ampere  input  for  infinite  groups,  and  donble  the  diameter  rep- 
rfsent-i  the  in^iit  ti^  the  single-pha-^e  mi>tof.  Giving  to  tVie 
diameter  01  the  circumscribing  circle  an  arbitrary  value  of  unity, 
the  ip  irs  tn  the  machine  for  various  groupiiigB  of  coils  are  aa 
follows : 


Me,  ot  gfonffs. 
> 

4 


Vett-SMpcr*  inpot. 

MOO 
«iS9> 


Tt7»  of  I 
Sirglr  phase 

FDi3r  ■ph.-.j.r 
(Two  phlicl 
4  Six  phaw 

(Three  pbaxe) 

Since  the  cmls  of  commercial  two-^hase  indnetion  motors  are 

grouped  similarly  to  th'i-,e  of  ,i  foi;r-fi1u-?e  machine  .ind  the  roil? 
of  a  three-phase  motor  are  arrarsed  similarly  to  thosC  of  a 
pha5e  machine,  a  three-phaJe  motrr  Ii.ts  a  vnlt-.Tnipe re  input  Kr/ii 
times  that  of  a  two-phase  motor  (on  the  basis  of  equality  of 
losses),  while  the  volt-ampere  input  of  a  single-phase  motor  is 
.707  times  that  of  an  equivalent  two-phase  madiine.  The  farther 
diacutsioo  of  dicse  rdationa  i»  boond  Oe  scope  of  the  present 
tttiele: 


Meuuranent  of  Feeble  High-Fr«qttency 

Currents. 

By  Beia  Gatl 

AMON<;'  thi  v.innus  methods  which  have  been  pr  ipn-n"  for 
mcaiiuring  feeble  high-frequency  currents,  those  of  Duddell 
and  Kennelly  are,  perhaps,  the  most  interesting.  Accord- 
ing to  the  description  of  the  Duddeii  thcrmo-galvanometers,  in 
using  a  healer  having  a  resistance  of  13,910  ohms  a  deflection 
of  390  mm.  at  a  seale  distance  of  one  meter  is  obtained  with  a 
current  of  31  mfcro-amperes,  while  a  heater  having  iS  ohms  re- 
sistance recjuired  Sod  nilorn-atnpf  r<  ■;  to  fiive  the  5.amc  deflections. 
A  heater  with  3  large  resistance  can  be  advantageously  used 

10  meaanre  voltage.  Thus  in  Fig.  t  the  voltage  at  the  end  or 


T 
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na  I.— AlBAMOeMENT  FOR  PETERMISINC  VOLTAGS  Vt  ifUitt  UP 
SBUKTEO  RSStSTAMCE. 

btglmiiBg  of  the  lines  ean  be  determined  ii  the  current  through 
the  shunted  resistance,  A  B,  is  measured.  Let  tiiia  current  be  /* 

micro-ampere,  the  resistance,  R;  the  voltage  AB,  Et  =  tjt. 
If  £.  =  0.1  volt  =  100,000,  10^  =  100,000  microvolts;  and  if 
R  =  10.000  olini,  tlicn  />  =  10.  lo"  =  10  micro-ampere,  which 
can  readily  be  measured.  It  might  seem  at  the  first  glance  that 
the  shunting  does  not  correspond  to  conditions  in  practice,  but 
it  can  he  shown  that  the  shunting  0:  i,(yx>  ohms  WWdd  be  suffi- 
cicnt^  especially  io  tong-distance  telephony,  to  npresent  the  real 
practical  conditions. 

Similar  results  may  be  obtained  hy  lu-uting  a  series  of  Rubens 
thermo-clements  with  a  Duddsll  hcattr,  and  measuring  the 
current  cf  the  thcrino-baf.cr\  by  means  of  a  sensitive  gai- 
vanometcr.  The  sensitiveness  of  the  latter  arrangement,  how- 
r,  aecBf  not  to  be  oQual  to  tfiat  of  the  Dnddell  theimo^' 


Better  rceoHa  are  Mcoted  by  cmpihigfinf  Peaacmden  aiAd  bar* 
refers,  the  use  of  which  for  telephooe  eunenta  Kenn^  4»- 
scribed  in  a  paper  read  before  the  reeent  IntematlonBl  Glee- 

trical  Congress.  KenneKy  places  a  condenser  between  the  trans- 
mitting line  r<nd  the  barretter  set,  and  measures  the  current 
strength  at  the  end  of  the  lin?.  He  determines  from  this  cur- 
rent Strength  and  from  the  c.m.f.  measured  in  the  beginning  of 
the  line  the  receiving  end  impedance,  and  from  tins  receiving 
end  impedance  deduees  the  conditioai  of  tiie  line  (Fig,  2). 

TUs  tjUHem  can  be  craptaiytd  very  tneoetsfuny  for  teatfqg  a 
line,  hut  care  must  he  exercised  if  IneiMTcct  deductlooa  are  to  be 


ffO, 


m  DunKntino  the  aecmnHG-im 

IMKSAVCk. 


avoided.  For  instance,  if  the  frequency  is  varied  and  the  cnr- 
rent  is  measured  at  the  end  of  the  line,  the  resulu  obtained  may 
not  indieate  the  actual  condition.  It  should  be  remembered  that 
the  atrcoglh  of  tihe  tekphoitk  current  varies  from  point  to  point 
along  (he  line,  and  fbat  Ac  form  of  the  citnent  wave  varies 
wUh  tile  frequency  employed.  If  at  a  certain  frequency  a  max- 
imum current  is  noted  in  the  neasuring  instrument,  it  is  evident 
th,it  at  another  frequency  the  •  ;  :  '  i  i  wenld  not  be  manlmnn^  hut 
it  would  have  some  snullcr  valuc 

Fig.  3  afaoiwa  the  relation  between  the  current  strength  and 
the  btVHUUf,  as  obtained  in  the  loaded  line  from  Wicn  to 
an  or  one-half  of  the  appUcd  Fupfai  oafla 


in  eifctdt  ■  'Aamming  the  curvea  to  be  corrcct^t^. 


|iB?e3'bytioogI 
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the  high-frequency  currents  are  very  much  weakened,  but  tele- 
phonic experiments  do  not  juttify  this  conduaion. 

la  order  to  obtmin  leoeiltable  renilu,  it  is  necesiaiy  to  mike 
■■MiHWrninti  both  at  Ike  aid  aad  at  the  beginning  of  tin  Hoc 
of  (he  atitncili.  tlie  tmJL  toA  the  power  of  the  tdephoofc  MBc- 


Frequency 


fW.  3,r-«AIIMIMf  or 

ittg  current;  or,  what  is  oqtiivalcnt,  instead  of  the  power  the  lag 
between  the  current  and  e.m.f.  may  be  noted.  These  measure- 
mcnts  can  be  made  very  simply  by  the  use  of  the  three-ammeter 
method,  of  which  Fig.  4  shows  the  principle,  while  Fig.  5  in- 
dieUM  th*  amatHMBt*  in  detail. 
Tilt  pow«r  eonnmcd  in  coil  T  is  EJt  tot  f.  The  power  in 


FTC    4  — THRfE-AMMrrni  METnOD  OF  MEAStrRtNr.  PnWEH. 

coil  T  and  barreter  set  ///  is  EJ,  cos  In  the  barreter  set  of 
Fig.  5  only  the  berreter  coninmes  alternating  power  bccaiue  the 
rwirtinTiit  uaed  arc  eo  high,  in  relation  to  tlw  berreter 
durt  the  ihcnntinff  comnt  flow*  only  through  Ihe 
The  barreter  mimnce  ii  praedciQy  noo-nMhetive, 


and.  therefore,  the  current  is  in  phase  with  the  CJn.f.  cos  0 
is  to  l>e  calculated  by  means  ul  the  three-ammeter  method,  R/i 
(/)• —  1%  —  /i')  =  F,iU  c::-i  'p,  where  R  is  the  non-inductive  re- 
R  /■  /•  It,  are  measured,  and,  therefore,  cot  #  may  b« 

£•/• 

I  fraa  die entMieioii   eo»^—ut*  Tofetthepower 

in  coil  T  from  EJi  cos  *  there  must  be  subtracted  the  power 
consumed  in  the  barreter.  This  power  is  in  most  cases  very 
atnall,  so  that  it  may  be  neglected.  By  means  of  these  measured 
and  eKiTiMited  dau,  it  is  possible  to  calculate  the  effective  (ohmic) 
cllecliTC  induelMljr  and  capadtjr*  aad  alio  the  "eon- 

ta  tte  aho«e«»atoi(d  paper  Aat  a 
9$  nieio«npen  n^y  he  meamnd.  TUa 


is  sufficiently  small  for  tclcpliL/i.ic  currents,  but  in  wireles.s  teleg- 
raphy and  in  supermarine  expcn:ner.tv  ii  is  m  ccssary  to  obta.n 

a  greater  sensitiveness.  It  aeems  desirable,  therefore,  to  discuss 
the  means  by  which  the  seneitiveaets  asay  be  inereascd. 

The  barreter  i»  made  from  a  wy  thin  platimnn  wire.  Wife* 
having  a  diameter  lest  diaa  fl»  nicrooNleft  toMf  be  1 

and  handled  only  when  they  are  covered  with  some  other  a 

which  can  subsequently  easily  be  dissolved.   The  platinum 
is  ordinarily  covered  with   silver.    When  the  experiments  of 
the  author  were  begun  no  wire  smaller  than  10  micrometeia  ia 


riG.  6. — CBOSS-SECTIOM  OF  BAaSETZa. 

diameter  could  lie  tibtaJned  in  Earop*.  ReeoDdy.  bowever,  the 
writer  has  stretdied  wires  to  redooe  tbem  to  about  5  j*^^ 
meters  in  thiclcness.  Lately  a  platinum  manufacturer,  indled 
by  American  results,  has  also  conducted  some  experiments,  a;  d 
he  now  makes  wires  0.5  micrometer  thick,  and  it  does  not  see-n 
:nipo5«.ib!e  to  make  wires  with  o.l  micrometer  diameter. 

The  dissolving  of  the.  silver  from  a  three-microraeter  wire  is 
not  difficult.  Moreover,  it  is  not  necessary  to  use  wires  as  thb 
at  those  ahove-mentioDed,  because  with  thin  wirca  it  ta  impo^ 
•iUe  to  nae  large  measuring  cnrrentt  in  bridfe  btanciw,  aa  the 
barreter  will  be  bumed.  When  the  galvanometer  recdwa  the 
smaller  current  it  will  not  be  so  sensitive.  Fig.  6  shows  Ae 
barreter  in  the  form  used  In  (he  writer's  laboratory  in  Budapest 
A  A  \i  3.  fibre  plate.  B  a  iibre  capsule,  D  an  ebonite  stopper  with 
screws,  C  arc  the  barreter  wires  and  E  the  terminals. 

In  Fig.  7  the  barreter  is  placed  in  branch  a-2  of  the  Wheat- 
stooe  bridge,  in  which  ia  altO  placed  a  millianimetcr.  The  bcantb 
4-4  contains  the  rcaiitaneca  needfol  for  prcsenriog  the  balance 
ol  die  bridge,  together  with  a  dida  wirt  raaiataBaa.  x-t  and  3-3 
branches  have  i,ooo-ohm  resistances  with  gtaat  indnctivity,  hav- 
ing iron  cores  and  covered  with  iron  wires.  In  the  branches 
6-6  is  the  battery  havii  g  irtinll  resivtance;  in  branch  5  5 
there  is  placed  a  reflecting  galvanometer  of  great  sensitiveness 
provided  with  shunts  and  having  a  small  ohmie  and  a  large  in- 
ductive resistance.  The  bridge  is  placed  in  such  a  way  that  whca 
the  rcadtaf  la  about  2  milliamperes  on  the  aawMilcr,  the  grf> 
»aBBMCter  does  not  show  any  deflection.  SInea  the  reatstanee 
t-l  and  3>3  are  aqnal  far  all  strengths  of  fha  cnmot,  the  » 


WC   ?• — AHaANGEMENT   OF    SINt.LF.    H.\RRtrLK  STT 

Sittanee  of  4-4  must  be  equal  to  th^it  01  2-2  if  the  (jaiva;  .  meter 
deflection  is  to  bo  /ere  .V-;  h  i-.  i.  :n  Fig.  8,  there  is  connected 
to  the  b.irreter  set,  /,  the  resistance  of  the  current  source  and 
the  set  //  combined  with  set  ///  It  is  necessary  to  change  the 
resistance  in  branch  ^  till  the  galvanaoMtar  docs  not  show  a 
deieetiaii.  The  barreter  having  aboot  ao  ohma>  Ae  rtsiitane^ 
1,000  ohmik  and  the  coil  of  the  CMtant  aeatoe  about  1,000  afain; 
iftheresistaixaoftfaa«oil,r,i8iiMtaoaatt]lit  wUlbenBtt» 
aaiy  to  ffldte  a  large  chanfe  fa  the  fciistaaee  of  the  biaacb  4^ 
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To  estimate  the  MnutiveDess,  it  U  necessary  to  know  the 
rent  is  dw  BahPiiiioiiMler  branch.    This  coimt  i*  % 
B  (.ur,  —  r,r«) 
k  st'^—  — w 

AT 

tiihcrc  fit  ft,  ti,  ft,  r,  are  the  resistance  in  the  respective 
tnndiec  md  £  U  die  tmJL  b  bnudt  64k  wUl*  AT  it  an  «• 
for  AcMinof  tveMnn;  dwt  it^ 


+  r,  (n  +  n)  (»  +  ft) 

-f-  r. r,  (n  +      +  ftft  (ft  + 


it  it  difficult 
It  li  10  be 


riG.  &~<»MBnrAnoH  cr  Mmasrai  sets. 

noted,  however,  that  h  incNiMe  as  ft  and  n  are  decreased,  llie 
tarwter  TCtMiace  dMidd  be  a  mhriimi^b  M»  dnt  die  power 
eoosamed  ty  tb«  banctar  mar  be  •my  Mail  and  pcatticaUjr 

neglisiUe 

In  dis^otvinK  tlie  silver  fro:-,  'he  platinum  wire,  at  the  first 
dipping  intu  nitric  acid,  a  resistance  of  30  ohms  is  ordinarily 
obtained.  Now,  r,  is  al.so  about  30  ohms,  while  n  and  rt  can  be 
made  as  large  as  desired.  For  instance,  if  the  increase  in  bar- 
refer  resistance,  n,  caused  by  the  superposed  alternating  current 
it  o.ot  ohm,  then  the  final  valne  of  ft  it  ao.oi,  ao  oboM  bcinc 
die  retlataaee  widwot  the  anfCQOacd  conort;  the  retittanoe  of 

wife  h^nf  low  and  ^reforencgltglUe.  ulnieonsns  i^moobna 

tiie  coefficient  of  B  in  the  eqitation  above  is  (1,000  X  20.01)  — 
(1,000  X  20  I  =  (ao.oio  —  20,000)  =  10;  if  ri  —  r,  =  100,000,  the 
coefficient  will  be  (2,001,000  —  2,000,000)  =  l.ooo;  that  is,  it 
will  be  I  or)  times  larger  than  the  above.  However,  (•  does  not 
increase  100  times,  because  N  also  increaaes  with  an  incretie 
of  ft  astd  n.  With  an  inereaie  of  ft  and  ft  it  it  nceeaaaiy  to  Me 


nC.  9.— TBST  TO  DCTEXMINE  USISTANCE  OT  MMOn. 

a  tttf  er  cjn.f.  in  the  hetteiy  in  order  that  the  aame  cnnwt  anQr 
dicalate  ki  die  Wreter  bnadk  Wiih  a  larger  battery  eaa.1,  t, 
will  alto  be  larger. 
It  is  necessary  to  know  jutt  what  value  of  alternating  current 

corresponds  to  each  increase  in  the  resistance  of  the  barreter. 
To  test  th:i  the  connections  shown  in  Fig.  9  mav  he  used. 
Through  the  barreter  is  passed  a  current  the  strength  of  which- 
can  be  accurately  measured  by  means  of  precision  transfonnera 
or  the  like.  Since  proper  equipment  waa  not  obtainable  it  waa 
found  neecf («ry  to  calibrate  tlie  ioatraBcat  with  direet  trnnat, 
awnilin  that  the  iacreaae  in  tetiatanee  waa  the  tMM  widi  cidier 
ahamathit  or  Aieet  current  For  this  purpoae  dK  impnuied 
ejn.t  wee  faicreaMd  In  branch  6-6  ( Fig  7).  The  cttrrort  (hrotigh 
a-2  became  stronger  and  t1i<-  change  in  the  resistance  of  the 
barreter  was  noted.  For  instance,  i  milliampere  increase  gave  190 


deHeelKHit.  To  return  the  galvanometer  to  the  aeto  pont,  llie 
resistance  in  branches  4-4  was  changed.  The  deflection  was 
diminished  by  60*  by  a  change  of  o.  i  ohm.  The  curve  is  shown 
in  Fig.  la  The  adjacent  points  are  located  on  a  straight  line, 
and  if,  for  instance,  points  i  and  a  are  found,  point  3  between 
I  and  a,  or  near  i  or  3  can  be  located.  Each  diviaiOB  On  the 
miUiamnietcr  aeale  r^reeentcd  0.1  nUUiamperei  far  nai 
tale  Bwaanwacrt  it  k  foaiiW  h>  «e  a  galmeawiaf 
widi  low  MalMaBM^  the  duut  bdng  fut  hi  icrica  widi  dto  bar* 
leter. 

In  meatman  tdephonfctaikhitciirwnta  die  lelyaiioawitar  in  d» 


FIC.  10.— aELATIOM  BXTWeSH  IISISTAIKZ  AND  CmtBCNT. 

brucb  5^  (Fifi  7>  will  have  a  rtry  rapid  notion.  The  incceaa- 
log  and  decrauhK  of  the  barreter  resistance  it  almoft  aometttafjri 
a«d  OcrcfOfe  the  Ipot  of  Hgbt  from  the  mirror  it  in  oonataat 
motion.  If  the  gahnnometer  is  properly  damped  it  is  pocdble 

to  avoid  tliL'-''  ■.-nriatinn;.  -.vhich  might  otherwiae  itoder  dfc 
accurate  reading  oi  the  deflection  impossible. 

The  method  outlined  above  does  not  require  a  special  source 
of  current,  and  any  type  of  high-frequency  generator  may  be  em- 
{doyed.  Since  a  Wheatstone  bridge  set  it  to  l>e  fotmd  in  every 
laboretoty,  it  it  evident  that  Ugh-freqnenqr  inveatigatioiw  can 
eaaifr  bei 


The  ResistiTi^  Tempeniture-Coefficient  of 
Copper. 

By  Da.  A.  £.  KnnRu.Y.  * 

IT  is  now  generally  admitted  that  a  condtictor  of  good  com 
merdal  copper  increases  uniformly  in  resistance  with  uni- 
form increase  in  tempera tnw^  or  feUowa  a  straight-line  law 
of  reriataoce  with  mpect  to  tampontnrc  baHwaeB  o*  and  100^  C 
The  temperature  eoefident  of  copper  reibdvitsr  la  talteB  bjr  dm 
American  Institute  of  Eloctiical  Eofineert  as  0.42  per  cent  per 
degree  Centigrade  widi  lefcrenoe  to  the  value  at  aero  Ctati- 
grade  •  as  represented  to  fht  aceooipwijpblf  tfUn,  Of  to  MtOtd- 
ance  with  the  formula 

»i 

—  »»  I  +  0.00484,  (I) 

where  is  the  resistance  of  the  COBdWdOT  M  1*10  Owligfdab 
and  >?,  the  resistance  at  t°  C. 

If  we  fake  a  winding  of  copper,  such  as  a  dynamo  armature^ 
and,  commencing  with  resistance  R/  at  a  room  temperature  l*C« 
allow  it  to  be  warmed  bgr  daetric  current  to  a  final  retlttaac^ 
*f  t  jr  *t  *  oertaia  tampantRC  elevation  C»  L  c,  at  a  dnal 
^        0+*)*  awe  have  from  (1): 


*?jL.*  =  I  +  0.0043  (<  4-  •) 


(3) 


The  two  e^oadona.  (i)  and  (a),  pennit  the  tcapentaK  el» 
vadon,  d*.  to  be  deteimtaed  htviar  gtvca  R,+0  and  Jl«.  For 
example,  we  may  fnd  inmi  (i)  ^  reaitlancc^  Jto*  wMdi  (ha 
winding  would  oliir  at  o*  C,  and  then  inaertbif  tUi  vahia  to 

•<tbe 
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(«)  we  imy  ibid  U+f)  md  tfat 

It  is  the  object  of  this  artide  (»  (bow  that  ft 
and  (impler  compuution  can  be  Bidt  wtk  4e  aid  of  the 
joined  tables  using  the  tin^  fimola: 

^  «.i  + 
A* 

Wbtrc  a  is  a  temperature  coefficient  varying  with  the  initial 
peimtur«,  /,  and  which  becooiM  0.0043,  u  in  (i),  when  t 
We  have  in  fact  the  foUowiag  valaet  of  the  teaverature 
dent  afffoxiinately: 


tem- 
=  a 


'wbcD  f  =  o*  C 

6° 

12° 

i8' 
as* 
3«* 

48* 


a  =  0.0042 

0.0041 
0.0040 
0.0039 
O.003S 
e.oei37 


In  the  foUowing  table  tlie  coefficient  •  b  multiplied  hf 

or  appears  at  its  percentage  value : 

YMM       T>iiri:L\Ti  Kz  Li-'kFncitsTj  of  Rfji5i:vitv  tv  r.-.     (.  auit 
Corrii  AT  l)irrtiu->ir  Imiti«l   1  EUPtiAiriin.  (.  r n 7 1 r. «adc 


Initial              Tttr.p  cr-cflicicnt 
lOBpcgture        in  pwiot^jpcr 

Initial               7  ni;['  coefficient, 
tnnpcraturc         in  prrerntase  per 
*C. 

•  •i4«W 

J                              0  4Hf 

»8  o.jy58 

.••>  i'.jr44 

1  0.4114 

•  onwr 

li.  0.J730 
ja  ojjoa 

*  Ob4aM 
t  «.4«<J 

•  o-W? 

33 

J4  OgfTS 

tw  0.4031 
II  0.401; 
1*  o.itm 

J  6  0.JS48 

ir  o-3*,i? 

IJ  o.jjSj 

■  s  o-mi 

J9  04609 

41  •.Mil 

17  0.19*0 

la  ObMos 

4*  ••SSf" 
4)  •Mf? 
44  0.SS4S 

le  AiStao 

M 

M  0.JH9 

45  0-35.1-' 

46  O.J5.'!l 

47  O.J$o«  _ 

M  •.J>4S 

as  o.)S3« 
14  o.jSis 

4t  °'149!; 
4*  0.3483 
50  O.J471 

•S  o.jBoi 

A*  aa  ennple  of  the  me  of  the  above  table.  auppoM  that  a 
■a  a  reaiataiiee  of  o.ai3  ohaa  at  an 


4S         M         M  71 

lineal t^aiBRCMaMW  *C 


initial  room  temperature,  t  =  35*  C,  and  after  carrying  a  load 
increases  its  fcaiataacc  to,  say,  0.371  ohm.   What  is  the  tem- 


The  iacteaae  in  lesbtanee,  behiff  in  (he  ratio 


is  17.83  par 
iaitfaa 


0.271 


0.33 


The  tftbttlar  temperatan  eoeBtdent  for  dm 
of  ^  C  is  0.3801  per  cent  'ComeguenQri 
17 '83 

ewtioi.,#  =  — -  =  46.9^C 
0.3801 

Examt>lc  2  — A  copper  wire  has  a  resistance  of  400  ohma  at 
II*  C.   What  will  be  its  resistance  at  55°  C? 

The  tabular  temperature  coefficient  for  11*  C.  is  0.4015  per 
eeot  per  degree  C  The  temperature  elevation  is  55°  —  11  °  = 
44*.  The  increase  of  resistance  will  be  44  x  0.4015  =  17.67 
per  ecn^  or  in  the  ratio  i.i;<i7.  The  final  resistance  will  tboa 
be  4B0  X  T.17^  n  470-d8  ohnai 

The  u-r  r^f  thc  table  will,  it  ia  believed,  dittiitetir  aim^ify  alt 
winding  temperature  computations. 


Transformer  Efficiency  of  Telephonic  Induc- 
tion  Coils,  u  Related  to  Long  Distance 
Tnnsmission. 

Bt  D.  MacL  Thwill. 

IX  the  tratistnissioti  of  a  iimpic  electrical  wave  over  a  con- 
ductor of  great  length  characterized  by  high  resistance,  elec- 
trostatic d^ocity  and  conduciive  lesd<ages,  the  power  lost  or 
dissipated  is  proportional  to  and  expressible  in  simple  terms  of 
the  reactive  eooftants  of  dhe  lyitcin,  and  then  it  ao  dittortioB 
of  the  wave  form. 
Such,  however,  is  not  the  case  for  a  complex  electrical  wave 

composcfl  ni  a  phiral.ty  nt  c  rxinirg  wnvc;  ;-'.;i:h  those  in- 
volved in  the  tclcplnnic  tr.iM5niissi.iii  i  i  :lif>  ii.mi.i:!  voice,  which 
arc  c()iiip...i  =  rd  i:;t  a  prinir  r,r  finidaiucr.^Ml  inl  on  asCfiidin^  ^iric^ 
of  panials  corresponding  to  the  overtones,  of  articulation  and 
quality.  These  characteristics  are,  however,  far  from  being  re- 
sponsible for  the  limitations  of  present  kmg-distance  telephonic 


While  ooDoeding  that  great  lOaaca  axe  praperfy  chargeabia  ta 

the  dissipation  in  the  main  Hoe  eendueiors,  owing  to  Ibeir  ele^ 

trical  characteristics  as  outlined  above,  special  researches  by  the 
writer  have  shown  thai,  in  so  far  as  long  aerial  lines  are  con- 
cerned, operating  under  actua!  conditions— which  may  be  cabled 
existing  meteorological  conditions — little,  if  an>'thing,  of  average 
and  permanent  value  is  to  be  obtained  by  a  tmiflg  or  adjsitment 
of  the  line  constants,  but  that  much  may  be  gained  by  improviaf 
tiie  methods  and  apparatus  in  tisfr  fbr  the  electrical  transformatiaa 
and  tnministion  of  the  primaiy  power  eqvivaknta  of  the  voiee. 

b  the  art  of  telephony  there  is  used  a  primaiy  circuit  inchidiag 
a  variable  resistance  in  relation  to  a  diaphragm,  a  source  of  elec- 
trical energy  and  the  primary  winding  of  an  induction  coil  or 
transformer.  The  primary  current  beinj^  of  the  variable  or  pul- 
sating type  is  capable  of  transformation  by  means  01  an  inductioa 
coil  or  transformer,  the  primary  of  which  is  included  in  circuit 
with  the  ordinary  variable  resistance  and  source  of  energy,  while 
the  aaoondaiy  is  connected  into  tbe  main  line;.  By  this  means  it 
is  poiaibicv  even  with  tbe  small  current  to  whidi  we  are  restricted 
hf  flw  transmitter,  to  lo  step  up  dw  voltage  impretaad  Ifai 
nain  Unaa  aa  to  raadi  ever  relatively  vast  distances.  Bat  ia 
aaj^  diia  tt  rattst  be  admitted  that  such  results  speak  far  more 
for  the  sensitivcncs'i  of  the  receiver  than  for  the  efficiency  of 
transformation  nr  tran5mis.sion.  For,  though  ordinarily  wc  may 
have  flcwitig  m  the  primary  circuit  something  like  .j  of  an  am- 
pere, the  maximum  value  of  tbe  current  impressed  upon  the  maia 
line,  on  long  circuits,  is  not  more  than  .0001  of  an  ampere,  for 
the  lowest  frequency  with  a  far  greater  loss  in  tcanafomatioa 
for  the  hitler  iNqMadea. 

In  order  to  soeecatfalljr  dhct  the  long-diatanee  traaimiciiea 
of  speech,  tbe  prime  requisite  is  aa  inereaaed  power  efBcleney  af 
the  system  for  each  and  every  frequency  involved,  and  particu- 
larly for  such  frequencies  as  correspond  to  the  overtones  or 
speech  characteristics,  if  the  apeedi  so  trananitted  is  to  he  *atis> 
factorily  intelligible. 

Long-distance  transmission  01'  telephonic  currents  make  it  nc^ 
cssary  to  raise  the  line  potential  by  transformation.  There  ii^ 
however,  a  limit  in  thus  obbdniog  tte  necessary  main  line  polcih 
tial  beyond  wfaicfa  w«  magr  aot  gOb  aad  wberehi  nui^  is  lost  la 
telephony.  To  throw  Hght  on  th^  point;  it  is  wd!  to  consider 
briefly  the  secondary  e.m.f.  as  produced  in  a  transformer. 

If  there  were  no  impedance  voltage  losses  in  the  transformer, 
the  secondary  e.m.f.  would  be  equal  to  the  primary  e  m  f  inulti- 
plied  by  the  ratio  of  transformation  When  the  secondary  carries 
current,  however,  the  internal  secondary  e.m.f.  is  much  reduced 
from  tliis  apparent  value.  Where  tbe  magnetic  leakage  is  mtsll, 
the  aeoandaty  current  on  riwvt-cifcsdt  has  a  vahie  tipraaenlad  Ir 
tiw  equation 


/.  = 


t. 


where  /,  B.  R  and  t  represent  the  current  e.m.i  resistance  and 
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turns,  respectively,  the  subscripts  referrir.g  to  primary  or  sec- 
ondary quantities  u  indicated. 

Thu  equation  shows  the  limitations  of  trans iormation  for  ef- 
fective weanduy  potential.  Furthermore,  it  not  only  shows  that 
llltappaniit  WCttulMy  pot«nti>l  nmst  be  divided  bgr  th«  sccoiuUty 
imMijiicc  bat  tint  tlw  primKiy  raistHiw  is  •  iMt«r  UamtmnA 
to  ibe  seoiMidarr,  and  tliat  the  transfonnatioti  ratio  is  also  a  faictor 
in  the  divisor  which  increases  as  the  square,  while  the  secondary 
nsistance  increases  directly.  To  illustrate,  consider  a  trans- 
ibmer  in  which  U  =  400,  (>  =  2400,  R,  =  60  ohtns.  From  the 
equation  we  would  get  a  certain  secondary  current.  Suppose  the 
secondary  turns,  to  be  doubled,  or  made  4,800^  what  would 
be  titt  ftsoltf  It  is  admitted  that  we  should  obtain  a  secondary 
pottntial  on  open  dicuit  of  twkc  tlie  original  valne^  bnt  since 
««  ham  increased  tlw  seeondaiy  resistanee  to  i»  tituu,  nd  the 
iqnaie  of  the  transfomation  ratio  from  36  to  144,  it  is  readily 
seen  by  substitution  that  insofar  as  secondary  current  on  short- 
circuit  is  concerned,  \vc  have  lost  by  the  operation.  This  is  one 
rfcison  why  telephonic  transformers  hai'e  not  been  operated  on  a 
tranjforttialion  ratio  beyond  a  certain  ino-derate  value. 

Another  reason  is  that  a  high  transformation  ratio  has  herc- 
lofofe  meant  high  secondary  impedance,  which  resulted  in  a 
greater  drop  of  potential  across  tlie  aeooodaiy  termiaals,  than 
Mtott  the  receiver  teminals,  considering  itw  leoeiving  statiosi 
or  terminal  of  the  circuit.  This  not  only  reduces  the  effective 
current  through  the  receiver  and  thereby  impairs  the  transmission, 
but  it  seriously  interferes  with  the  voice  harmonics  or  overtones, 
as  a  result  of  wave  reflection  and  dissymmetry  of  wave  propaga- 
tion, due  to  the  position  of  the  scconflary  impedance  in  relation 
to  the  receiver  in  the  circuit.  And,  it  is  well  known  by  tele- 
phone engineers  that  by  shunting  out  the  secondary  of  the  hlgh- 
potcntial  coils,  the  efficiencgr  of  the  receiver  it  raised  bgr  50  per 
eesit  or  mote. 

Having  the  problem  stated,  consider  amr  die  proposition  of 
controlling  the  apparent  primary  self-fndoction,  and  rendering  it 
independent  of  the  secondary  or  line  current  This  can  Vie  done 
by  the  use  of  capacity  in  scries  in  the  primary  circuit,  v',}iereby 
iht  apparent  vTiniary  ^el t-induction  may  be  uholly  or  partially 
Oe  utralized  tor  any  desired  frequency,  thus  greatly  increasing  the 
prlnaiy  oimat  ud  thereby  the  seeondaiy  cnmnt  in  tfae  mam 
Btae. 

The  ooodition  of  perCect  nentraliaatioa  is  poasihle  only  vAten 
I 

•»  fL  s  aero^  for  nqr  given  period  or  frequency.  For 

»*fC 

any  periodicity  above  or  bclo  .',  thi  -,  the  t wo  vaiuci  will  Mt  CanC^ 
and  perfect  resonance  will  not  obtam. 

The  writer  has  found,  however,  that  when  a  circuit  is  made 
leaonant  for  any  particular  frequency,  sity,  250  p.p.s.,  the  effects 
•re  experienced  by  all  frequencies  above  *9t,  but  in  n  gradually 
dccrcumg  value: 

One  numerieal  example  will  be  coondeied  for  the  pnrpoee  of 
illustratioil.  Assume  a  primary  circuit  itvcludtng  an  iBiduetina,  or 
transmitter  coil,  of  the  following  constants : 

R,  =  .5  ohm, 
Rt  external  =  9.5  ohm, 
L*  ss  .093  hcniy, 
£i  s  10  voltB. 

Ftvn  the  curves  of  Fig.  t  it  will  be  seen  that  tUs  circuit  aad 
coil,  listed  therein  as  circuit  No.  4,  offers  an  impedance  of  about 
J4  ohm«  to  a  current  of  250  pp.s,  and  that  for  a  frequency  of 
about  750  p.p.s.  the  impedance  is  more  than  103  ohms. 

Kiff.  2  shfjvvi  a  scries  of  curves  of  current  resulting  from  the 
irnpedance  iti  ;hi.  1  :riiiits  -hdwii  in  I'lg  i  corre«pnndin({  to  the 
circuits  and  constants  given,  under  the  impressed  e.m.f.  of  10 
volts.  Thus,  in  Fig.  *,  circuit  4,  it  is  seen  that  ior  an  impedance 
of  34  ohms  =  V/?"  +  (a»  f  L)*,  and  a  frequency  of  f  =  250,  «• 
get  only  .39  amp.,  while  for  750  p.i».s.  we  get  .097  amp.  Tliit 
is  upon  the  assumption  of  the  secondary  being  OH  a  line  of  9jM 
ohms,  or  approaching  open  circuit. 

Let  us  introduce  into  the  primary  a  capacity,  C*  Tbe  prjmwy 
impedance  is  then  determined  by  the  equation 


I 

Assuming  /  =  ay)  p.p.s.,  and  that  a'  fL  —  =  0,  then 

tMfC 

the  reactance  reduces  to  zero  and  the  cuircnt  rises  to  tfae  value 
B 

given  by  /  —  — <■  In  the  case  under  oKHideratioa  this  neutral* 


intian  is  obtained  fay  a  a^ity  of  appioximatdy  t8  mierofluada 
aad  the  priasaiy  current  liaca  from  .ap  amgi,  to  i  ampk  aa  a  result 


m***,       MBMN*.        HOr.M.        m*Jt*.  n» 

■  m  if-VMoautct  Kt  vAnmn  motttMcm  or  a  cncon;  omr- 
TAoniia  oomTAMT  ammiMB  Am  imimucriBB, 
Tinrao  raa  bmokanci  ar  uinsaRwt  cAPAonaa. 


of  this  capacity  in  the  circuit.  Rcfru  n;  c  ti..  V\y;  j  will  also  show 
that  for  a  frequency  of  750  p.p.s.  the  current  resulting  from  the 
partial  resonance  amounts  to  .106  amp,,  against  .097  ampw  for 
Ibe  same  dmiit  without  the  capadly;  thus  indicating  clearly  the 
bencSts  of  primaiy  reaonaaoe  for  td^hooie  currents,  even  where 
the  circuit  is  attuned,  or  sgmtoniaed  to  but  one  frequency.  Now, 
we  may  divide  the  primary  circuit  into  a  plurality  of  dixniits, 
and  include  in  l  ach  Ijr.inch  the  primary  of  an  induction  coii,  to- 
gether with  the  capacity  necessary  to  tune  it  for  any  given  fre- 
<|iiciKv,  as  illustrated  in  Fig.  I  wherein  the  current  values  for 
identical  circuits — with  R  and  L  constants  the  same  in  each — are 
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shown  for  different  periodicities,  without  e^iadty,  and  with  the 
circuits  tuned  for  the  frequencies  of  asp  p^pj..  375  p.p.s.  and  500 
PipbS.,  respectively. 
Fig.  a  also  shows  in  dotted  lines  curves  representing  the  values 

i  f  rt;tritit  in  the  secondary  circuit,  wherein  the  secondaries  are 
connected  in  multiple,  giving  the  vector  sum  of  the  currents  in 
the  (Afferent  foils.  Curve  ii.  Kig  2,  represctit.s  the  resultant  of 
the  currents  in  coils  i  and  2  in  multiple;  curve  ^  the  resultant 
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of  t,  »  ud  3  oauuicud  fax  Biddih  in  <ht  ncondair,  whidi  it 
conii  trr^r)  under  sbort-dieuit,  at  a  tranaloffiiialion  tatio  «t  i:t 

ncEjtLiir.ii  losses. 

!  r:-  3  shows  the  arrangement  of  ciraiits  as  used  in  practice. 
Reterrixjg  to  this  figure,  it  will  be  seen  that  there  is  a  variable 
resistance,  l,  in  scries  with  a  source  of  constant  potential,  2,  in 
a  closed  circuit  which  divides  at  the  points  indicated  oy  3  and 

4  into  three  branches. 

One  of  tbate  braacfacs  contaiot  an  nidticlanGC,  L,  wilb  t«tiM«M« 
a4jaatid  to  fia  «Aar  oautaats  of  (he  drcut^  wUh  fhe  odMr  two 
luuciiea  coolaia  ttm  prinarfea  of  induction  coOa  or  HioalbflBeR 

5  and  7  in  aeries  wMi  capadties  6  and  8,  of  such  value  aa  to 
neutralize  the  inductance  of  tlie  circuit  and  render  the  primary 
branches  of  the  circuit  rcsunant  or  partially  resonriiu  for  given 
frequencies.  But,  while  the  circuit  divides  at  j  and  4  into  three 
branches,  the  source  of  energy,  2,  supplying  a  unidirectional  cur- 
rent, can  only  cause  a  current  to  flow  through  the  branch  con- 
taining tb«  low  retiatantfe  indnctaace,  L,  die  current  throivli  the 
oUier  teandiea  beim  atopped  Vr  theWndanaeta,  6  and  &  This 
ia  the  nacmal  eoadition  of  the  cfacnil  whao  the  talcphone  ia  tiot 
being  ttied. 

Consider  now  the  result  of  varying  the  resistance,  i,  where  the 
constants  of  the  circviit  are  as  follows:  normal  resistance  of  the 
transmitter,  i,  equal  to  if  ohms;  fKitential  of  battery,  2,  equal  to 
10  volts;  resistance  of  iniiuctance,  L,  equal  to  i  ohm;  resistance 
of  primarr  coils,  5  and  7,  equal  to  .5  ohm. 

Negleclinf  the  internal  resistance  of  battery  2,  and  the  rest  of 
tbe  ^ealt,  ether  than  that  of  the  variable  reaiatarce  and  the  fat- 
dneianec;  tmder  normal  eanditiana,  9$  of  the  potential 

of  the  Inttcry,  «,  falb  aerots  the  variable  retiflance^  i,  whOe  s 
per  cent  is  across  the  inducianc!',  L,  or  points  3  and  4. 

While  no  current  Rows  ordmatily  through  the  branches  of  the 
circuit  containinp  capacities  6  and  8.  these  branches  being  a  shttnt 
around  the  inductive  resistance,  L,  the  condensers  take  a  charge 
at  a  potential  of  .5  volt,  which  is  the  drop  across  L. 

It  followit  tbcrefcTC,  that  ii  the  variable  resistance,  1,  be  aud- 
dcntr  lowered,  lay  to  9  tfhma,  aa  la  the  eaaa  with  a  tdcphonie 


Tfr,  3.— DIAGBAM  OF  TEUrHOtrr.  CIKCtrrrS. 

transmitter  when  a  sound  wave  strikes  the  diaphragm  thereof, 
the  potential  across  L  will  be  proportionately  raised,  and  the 
condenaar,  6,  takes  a  direct  charge  at  i  voit  Upon  the  move- 
nent  of  ^  diaphragm  in  the  oppoalte  direction  die  variable  re- 
aiatanee^  i,  ia  afam  laiied  through  nonnal  to  snaxima,  thna  le- 
dttcing  tte  potential  aooaa  the  condenaeia  wUcb  ditduig* 
through  inductive  resistance,  L,  and  the  primary  coOt,  5  and  7i 
giving  a  current,  assuming  a  condition  of  resonance,  of  .66  amp. ; 
and  thus  with  each  excursion  of  the  transmitter  diaphragm  the 
variable  resistance,  I,  is  alteniately  increased  and  decreased, 
raising  and  lowering  the  potential  across  the  tenniiials  of  the 
condensers,  which,  ia  being  durged  and  discharged,  prodtioea  aa 
alternating  current  tiinMigh  the  primaiy  coils  and  tfaatmits  a 
aiadlar  altematinc  enmot  to  the  lln«. 

With  an  ordbary  tranamhter  prhnary  dfcull^  tishig  the  aame 
primary  coi1,  transmitter  and  e.nLf.,  widi  a  voice  frequency  of 
2CO  p.p.*.,  there  would  be  obtained  in  the  ordinary  primary  coil 
a  currctil  of  .017  amp.,  as  against  .66  amp.  for  the  resonant  cir- 
cuit. Ac  7'ri  and  Tr,  arc  shown  compensating  transformers  of 
speeial  design  for  the  purpose  of  regulating  the  Ifaie  voltages  and 
rcdsidng  the  terminal  impedance. 

Based  upon  the  researches  and  the  principles  leading  to  the 
brief  general  diicnstion  of  the  snbjcct  at  ontlincd  above,  the 
writer  has  dwgned  a  ayatem  of  lonff^iatance  tetcpbeoic  tranamia- 
sicn  which  has,  under  extended  expefimental  teita  over  actual 
lines,  proved  eminently  confirmatory  of  Ibe  theory  irrrolved,  and 
has  shown  increases  in  efFicienc  '  'r  mmission  and  reproduc- 
tion fully  100  per  cent  over  standarn!  tranimiuton  in  every  in- 
itance  notrd  The  wave  dcflnMoi^  or  articnlate  characterlitica. 
are  remarkably  striking. 


Standard  Ratios  for  Frequeacy  Changers. 

By  R,  a.  FuTUf. 

THE  evohnion  of  Attiericati  alternating-current  practice  haa 
gradually  eliminated  the  use  of  numerotu  fiequenciea 
until  there  are  now  but  two  frequencies,  left  wMdl  SfO  re- 
garded aa  atandard,  luunety,  z$  aod  tio  egtita. 

For  alteiaatuig  lighting  syalenia  the  nee  of  sg  cgrdea  haa  been 
hnpracticable  on  accoont  of  the  appreciable  flnctmtion  of  light 
of  the  incandescent  lamps,  and  especially  of  the  arc  lamps.  For 
railway  systems  the  use  of  60  cycles  has  been  less  economical 
than  the  use  o;  the  lower  frcriiiency,  on  account  of  the  main- 
tenance ij(  do-cycle  rotary  converters  being  higher  and  the  cost 
of  6cM:ycle  motor-generators  being  higher  and  their  efficiencies 
lower  than  that  of  25-cycle  rotary  eonvcftets.  The  more  re- 
cently developed  aingle-phaae  railway  notor  can  also  he  much 
more  advantageemly  oper^ed  fram  die  lower  fretneMy.  Il^ 
therefore,  appears  probable  that  each  of  theae  two  fteqiMoeies 
win  continue  to  be  used  for  a  long  time. 

Growth  followed  by  overlapping  and  Consolidation  of  proper- 
ties will  mote  aiid  more  bring  up  the  <jt!e?(ion  of  thi:  clei-tric«l 
interconnection  of  the  two  systems  through  frcciucncy  changers. 
The  as-60-cycle  (i.e,  5:1s  ratio)  fretiucnry  changer  may,  there- 
fore, be  expected  to  develop  into  a  piece  of  standard  appnntos 
and  ita  limitadona  are  eonaeq.tiently  ol  great  importance. 

Pbr  an  dcctrie  machine  of  given  type  and  aice  there  ia  in 
general  some  speed  which  should  be  approximated  to  secure 
economical  design.  Thus,  in  designing  belted  units,  a  speed  of 
too  r.p.m.  would  be  too  low  for  a  10-kw  machine  and  I,00O 
r.p.m,  too  high  for  a  loo-kw  machine.  The  speeds  which  are 
available  for  alternators  are  rigidly  limited  to  a  certain  progres- 
sion downward  from  a  maximum  by  the  relation  between  the  fre- 
quency and  the  number  of  poles,  bat  a  speed  can  ustially  be  ob- 
tained which  is  a  snlSdently  dose  approxhoatka  to  any  derired 
speed.  UC  the  case  of  a  frequency  dianger  the  amnber  of  avail- 
able speeds  is  much  further  reduced  by  the  fact  that  only  speeds 
which  are  common  to  the  two  frequencies  can  be  used.  Thus, 
the  ma.>cimum  available  speeds  are  3,600  r.p  m.  far  60-cycle  ma- 
chines, i,?oo  r.p.m.  for  25-cycle  machines  and  300  r.pjn.  for  25- 
6o-cyc>  frequency  changers,  and  all  available  speeds,  not  lower 
than  100  r.p.m.,  amount  to  36  for  60-cycle  machines,  15  for  35- 
cycle  machines  and  only  3  (as  follows:  30a  150  and  100  r.p.n].) 
fbr  as4o-«yds  frequency  changers.  This  is  a  icriooa  limitatiOB, 
became  a  speed  of  300  r.p.in.  is  mnch  too  low  for  die  eeonoraicat 
design  of  frequency  changers  of  small  or  moderate  size  and  the 
step  from  300  to  150  r.p.m,  is  so  great  that  only  a  very  large 
tnachine  would  be  designrj  for  the  second  available  speed.  This 
practically  limits  the  design  to  one  speed,  which  is  not  suitable 
for  most  sizes  in  the  range  ordinarily  desirable. 

Mobile  there  are  only  three  speeds  which  are  not  lower  thaa 
mo  rpbiHw  whkli  give  dtt  exact  fsllo  of  ,»s  to  60  cycles,  Acte 
aie  anmerooB  otbwa  which  appmdmata  to  this  ratio  mote  or 
leas  dtaady.  Thua,  if  a  certain  madiiae,  with  14  poles,  be  coupled 
to  another  machine  with  6  poles,  a  frequency  chancer  wil!  be 
obtained  which  will  run  at  514  r.p.m.  when  supplied  with  60- 
cyde  current,  and  will  deliver  25  7  cycles,  and  will  run  at  500 
r.p.m.  and  will  deliver  5^3  cycles  secondary  from  25  cycle» 
primary.    Similarly  a  60-cycle,  32-poIc  itiachinr,  and  a  2S-cyde. 
14-pole  machine  will  give  36.3  cycles  at  225  r,pjn.  and  at  aiy 
r^lA  will  give  S7«I  cycles  when  operated  from  60  and  95  cydka, 
reapectlvdy'  Such  odd  oombiiiations  greatly  increase  the  avail- 
able range  of  speeds,  and  they  give  approidraate  treqnendes 
suffidently  close  for  the  proper  operation  of  lamps,  motors  or 
other  receiving  apparaiits.  which  may  be  connected  to  the  system, 
but  they  have  one  vitLd  defect.    The  essential  funclinn  of  a  fro 
quency  ch-inger  is  to  unite  two  systems  having  different  frequen- 
cies and  it  does  not  accomplish  this  result  prnp<-rly  unless  it 
provides  for  the  fttture  addition  of  other  frequeiKy  chancers 
whtch  may  na  in  mnlHple  with  it  on  both  the  primary  and  see' 
oadaiy  sUe  as  required  when  the  tjfiltiaa  may  be  extended 
or  consolidated  wltb  o^r  systems  alio  overatlng  frequency 
chancris     %Tachit'i's  Riving  the  different  odd  combinations  as 
iUusir.tted  above  cannot  ntn  in  multiple  with  each  other  or  with 
frequency  chaflgen  of  the  exact  ratioi,  and  they  ahoold,  thcicfine,. 
not  be  built 
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tt*  fdatka  of  tiw  ipeedi  of  freqacoey  changen 
to  dw  Mries  of  ipcedl  of  die  two  alternating  systems  which  are 
thereby  ttnited  l\  is  eviilent  that  the  maximum  speed  of  the  fre- 
quency changer  is  the  greatest  common  divisor  of  the  maximum 
Speeds  of  the  two  systems.  A  very  small  change  in  the  relative 
frcqveaey  of  tte  two  tg^tem  will  mke  a  very  great  change  in 
tht  gnattat  eommoa  lOviaor,  atiA  «  mmU  cbaogs  if  prapeilr 
ckoMB  may  gmtly  iacreaae  dw  nHnimuB  availaUe  ipnd  with 
excellent  results.  The  most  advantageous  ratio  which  can  be 
ohtained  approximating  the  ratio  35 : 60  is  24 : 60,  giving  720 
r.p.m.  as  a  maximum  instead  of  joo  r  p.m.  Therefore,  altering 
one  frequency  by  4  per  cent  raises  the  speed  limit  on  the  fre- 
quency changer  by  140  per  cent  and  gives  7  uistead  of  3  avail* 
Mie  speeds  not  slower  than  loo  r.pjn.  Thus  24  to  te-eyde  fr«> 
queney  changen  may  be  baiH  for  two,  3IB0,  sfo^  tia,  144,  no 
and  103  r.p.m. 

It  is  of  course  inimatcnal  as  far  as  it  affects  the  frequency 
changer  whether  one  frequency  is  changed  from  25  to  24  cycles 
or  the  other  from  60  to  62.5  cycles  or  whether  each  is  changed 
a  littlt  as  long  as  the  ratio  of  frequencies  is  the  same  (I  e,  3 : 5}, 
hot  coaridwim  the  fact  that  dw  prevaOmg  tendency  is  toward 
lower  frequenqr  It  wodd  appear  batter  to  lower  the  lower  fre- 
quency rather  than  to  raise  the  higher  one,  especially  as  this 
give*  integral  numbers  for  the  expression  of  each  frequency  in 
cycles  per  second. 

The  eiiential  point  ia  the  importanoe  of  discarding  all  odd 
ntMM  and  of  ataodaitfifait  the  ratio  of  freqiwndea  at  »:$ 
•tead  of  at  5: » 


Speed  Control  of  Alternating-Current  Motors 


.  In  a  patent  issued  June  13  to  Tmt  D.  C.  Jackson  means  are 

described  for  proportionately  dividing  the  line  pressure  between 
several  alternating-current  motori  connected  in  series,  in  order 
to  maintain  a  5\4it.iblc  apportionment  of  the  work  of  the  motors 
at  all  speeds.  The  arrangement  proposed  is  indicated  in  the  ac- 


JACKSON  liOTOR  CONTaOI_ 

companyiug  illustration.  Use  is  made  of  an  ordinary  transformer, 
a  switch  being  employed  to  place  more  or  less  of  the  primary 
wiadliig  in  drcmt  according  to  the  pressure  desired  for  the 
nwtora.  Since  the  aimatare  and  field  windings  of  each  motor 
ai»  arranged^  a  locally  doted  electric  drenit;  each  motar  will 
operate  as  thongh  the  others  were  not  present 

It  is  stated  that  tile  nu-thod  cm-,  be  used  with  induction  motors 
and  repulsion  motors  as  well  as  with  scries  motors.  It  may  also 
be  tised  with  polyphase  motors,  in  which  case  an  auto-transformer 
may  be  introduced  with  each  phase  in  cMmectioo  with  the  series- 
connected  primary  windings  of  the  motors  winch  beloog  to  that 
ph.isr,  or  a  single  auto-transformer  related  to  OQ 
nay  be  relied  upon  to  suitably  apportion  the  total 


New  Telephone  Patents. 

NEW  SWIICilBOAaO  CUCUITS. 

Fig.  I  shows  a  circuit  for  a  switdAoeid  in  which  the  cord  dl^ 
cuit  has  been  sja^plified  to  the  Mtana^  all  rebgra  benig  aati^ 
cfated  widi  the  line  circuit.  A  compound-wound  relay  peiuia- 

nently  wired  to  the  line  serves  the  dual  function  of  relay  and 
retardation  coil.  .A.  second  relay  wired  to  the  jack  sleeve  serves 
as  combine<l  resistance  ?.n\i  riif  itT  nlay.  It  will  be  seen  that 
normally,  with  the  telephone  off  the  hook,  the  line  relay  lights 
the  line  lamp.  When  the  plug  is  inserted  the  cut-off  relay  r^ 
moves  the  line  lamp  and  is  of  itself  of  such  high  leaistaace  as 


no.  I. — ^BOVCX  TOXTHONE  SYSieU. 

10  prevent  the  ligfathig  of  the  topervisory  lanH>  in  series  with  it 
The  falling  back  of  the  line  relay  armature  shunts  o»t  part  of 
the  series  resistance,  i.  e.,  part  of  the  ctJt-off  relay  coil,  and  by 
this  means  permits  the  lighting  of  the  lamp.  C.  L.  Eloyce,  of 
Detroit,  is  the  patentee,  the  Western  Electric  Company  being 
assigned  the  patent. 

Mr.  M.  S.  Conner,  of  Clikago^  has  obtained  a  patent  lot  the 
now  fajxriliar  nMOMthn  rday  tnmk  drcnit  of  the  Bell  Com- 
panies. It  will  be  recalled  that  the  12,000-ohm  relay,  while 
itself  operating,  prevents  the  operation  of  certain  other  relays 
at  the  distant  end  of  the  tmnh^  undl  part  of  its  reaittaBoe  is 


no.  2. — EKOfTHS  SELECTOR. 

shunted  out  It  was  by  this  means  that  through  lamp  signals 
were  obtained  while  gnmnda'aie  confined  to  one  end  of  the 
trunk  only. 

Mr.  M.  J.  KdfaigB  hu  obtained  a  patent  on  a  kmg-standlnr 
application,  for  a  magneto  system  with  oppositely  pnlari^rd  line 
and  clearing  out  drop;  Such  an  arrangement  permits  all  drops 
to  be  permanently  bridged. 
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A  KMIU  snJOOB. 

In  Fig:  2  is  slMnra  a  v«iy  simple  torn  of  selector  for  anull 
MrtmnatH:  sjrstetnt,  the  electromagncu  being  reduced  to  one. 

The  uiJtration  is  .ilmost  icll'-cvidcnt,  tlic  yoke  armature  being 
slow  lifting  ami  tlnrcl'ijrc  unaScctcd  by  the  rajjul  brcnka  in  cir- 
cuit iicccss.ry  to  operate  the  driving  pawt.  With  all  cm  rent 
cut  off,  however,  tlic  >okc  armature  restores  and  trips  the 
rcuining  pawL  C.  D.  Enochs,  oi  LaCrosse,  is  tlw  in%cntor  of 
thu  device,  iuving  ssaigacd  iiis  patent  to  the  Weuem  Electric 
Gompasiy. 

LfiTTERS  TO  THE  EDITORS. 
Motor-Generator  Fly-Wheels. 

T«  ti  t  Editors  of  EiectrUal  World: 

Sns;— WiHi  rcfcrenca  to  Mr.  H.  Ward  Leonard'a  oomaients 
in  yow  Imiw  of  Aiwfl  ai  or  the  artiela  w  your  iiaue  of  Marcii 
3  entitied  'TWanl  Lemard  Sytem  in  a  German  Calliery/'  it  may 
be  intcrcstinit  to  the  yOUic  lo  Icnow  how  the  Ilgner  aystein  was 

started  in  Euiopv. 

In  the  beginning  of  the  yi  ;ir  jt^oi  I  ■.lorked  oji  a  [jrujcct  for 
operating  an  electrical  winding  engine  at  the  Doimcrs  marck- 
hfitte.  Upper  Silesia.  1  he  electrical  energy  waa  available  in  a 
power  itation  with  so-^yclc;»  three-phaae  ecneratorii  s^ooo  volla, 
driven  bgr  a  gas  engine.  The  power  station  was  situated  tpproxj- 
mainly  3  miles  from  the  pit.  The  ordinary  rhcostaitc  c-ortrni 
of  the  winding  motor,  whidi  had  approximately  700  hp  c<ipai-ii>  , 
was  not  advisable  in  view  of  tlu-  cliaractcr  nt  the  jji  A^er  station 
aiid  ihi.  IiikIi  I'TSSes  which  would  Iluc  been  iii  ihe  startins  rheo- 
stat, 0win)j  I':  the  >)artin((  peri  id  sKMipj '.im  a  l^ir^rj  p,irt  i.d  ;'i!e 
total  cj-cle.  It  was,  theretorc,  advisable  tu  recur  to  a  inotor- 
gcncrator  consi-^ting  of  a  three-phase  induction  motor  coupled  to 
a  direct-current  generator  according  to  the  Ward  Leonard  sys- 
tem. This  system  had  sttceeasfolly  been  shown  at  Hait  Paris  Ex- 
hibitiaa  in  igoft 

In  order  M  overcome  the  overioads  which  the  above  mentkwed 
power  station  would  not  have  been  aht.;  to  handle  a  storage  battery 
was  taken  into  conbideration,  and  the  direct  current  generator 
for  this  apparatus  divided  in  two,  one  with  constant  voltage  and 
the  other  with  variable  voltage  in  order  to  allow  for  connecting 
the  battery,  and  at  the  same  time  for  the  variable  voluge  control 
of  the  windistg  motor.  This  project,  however,  was  found  to  be 
loo  expensive  on  account  of  the  cost  of  the  battety,  and  was  re- 
joGted. 

A  new  project  was  then  woileed  out  with  the  battery  re^aeed 

by  a  fly-wheel,  the  use  of  a  fiy-whecl  being  well  known  from 
the  steam  engine  and  rolling  mill  practice  in  order  to  overcome 
load  fluctuations  daring  short  periods.  The  characteristic  of  the 
induction  motor,  however,  made  it  necessary  to  provide  for  a 
regulation  of  its  input,  and  allow  at  the  same  time  the  flywheel 
to  be  discharged  during  the  overloads.  This  cottkl  be  easily  ef- 
fected by  automatically  inaertlnC  a  resistance  into  the  secondary 
of  the  induction  motor  so  as  to  fcgidate  for  constant  primary  and 
secondary  current,  and  for  constant  toniue  with  a  slip  of  the  fly- 
wheel up  to  15  per  cent. 

The  m.ichincry  to  suit  this  condition  was  laid  out  according 
to  these  instructions  hy  the  Westmshousc  Electric  6t  Mfg.  Co., 
Pittsburg,  and  the  iiiidcrsiK'  ed  went  in  Augiisl,  loot  with  the 
complete  proje<t  tu  tin-  said  company's  district  oJiScc  at  Breslau. 
handing  the  same  to  the  sales  manager  of  the  district,  Mr.  Ilgner. 
The  plant  was  never  btult  and  the  vaA  engineer  left  shortly 
after. 

In  f 912  at  the  Dusteldorf  Exhifattien  the  winding  engine  for  the 

Zollem  TI  Collicr>-  in  Germany  was  exhibited,  bnt  the  control 
was  by  mrans  of  multiple  volt-tge  from  a  storage  battery.  The 
winding  engine  for  Ihe  Preuss<-r'.  If  Collier)-  driven  by  a  thrce- 
ph.i^c  motor  was  also  shown  in  a  dniwitig,  but  no  motor-generator 
with  lly-whccl  was  at  this  time  put  forward  by  the  leading  Ger- 
man clrctric.ll  firrn'  It  was  not  until  the  end  of  the  year  that  a 
publication  was  le  ii  the  Zt&tek/^  fit  Vercines  Dculscher 
tngexifnrt,  dated  Novonber  za.  igat,  page  t7fM>  <hat  Mr.  Ilgner 
and  Siemens  ft  Halshe  had  developed  a  new  winding  system 


which,  according  to  the  description,  was  exactly  the  same  as 
worked  out  by  the  Westinghoose  company  fifteen  ifontha  pmiotn. 

The  Zollern  II  Colliery  later  idofied  the  WaidpLeooud  aoior- 
generator  with  fly-wheel  and  aniomatie  slip  fcgiilator,  leaving 

the  storage  bettety  as  a  reserve.  This  was  the  start  of  the  lo- 

called  Ilgner  system,  and  up  to  this  time  there  .irc  more  than 
so  winding  engines  operated  in  Europe  accordiisg  to  this  i/stent, 
one  of  the  latest  bemg  the  piant  at  the  Mathias  Stinncs  Collier>. 
Germany  eousisiuu^  of  four  large  winding  engines  of  2joao  hp 
each,  I  jiitroiled  by  iwo  motor-generators  with  a  40-ton  fly-wheel 
each.  \\  hen  the  whole  installation  is  finished  there  will  be  run- 
ning four  Ward  I.eonard's  setsb  two  of  cadh  being  ooonected  by 
an  elastic  coiipling.  The  total  mowr-fencntor  plant  consists  of 
four  three-phase  motors  representing  a  constant  load  of  SiOin 
hp,  four  fly- wheels  of  160  tons  having  an  aggregate  capacity  of 
500,000  hp-seconds  approximately ;  eight  direct-current  generators 
with  a  maximum  output  01'  9,200  hp  (/.  >i  W  t  ,  i<)Oi.  p-ngc  ^0751. 

The  essential  dillctei»ce  between  the  Waid- Leonard  motor- 
generator  and  the  Ilgner  system  is  in  the  automatic  slip  regu- 
lator, which  in  the  case  of  a  direct-current  motor  serves  as  an 
automatic  field  regulator.  This  slip  regulator  may  be  operated 
either  by  a  centrifugal  regulaior  or  hy  a  cnmnt  rebiy  connected 
into  the  mains  from  the  poiwcr  station,  and  tendmg  to  keep  tbc 
current  consumptioo  of  the  motor-generator  constant.  Without 
this  slip  regulator  the  motor-generator  with  the  fly-wheel  would 
be  of  very  little  use,  and  I  think  it  is  this  apparatus  in  connec- 
tion with  the  Ward-Leonard  motor-generator  which  is  the  essen- 
tial characteristic  of  the  Ilgner  system. 

The  Ilgner  motor-generator  is  to  be  used  in  Europe  for  driv- 
ing the  main  rolls  of  rolling  mills,  the  capacity  of  the  machinery 
being  aeveral  times  in  excess  of  the  largest  used  for  tivinding 
engines  up  to  this  time  Poor  rolling  nitia  with  capndti«  np 
to  13,1000  bp,  are  being  eiiuipped  at  present. 
MAKCHrsTm,  Emclandi  Rudolf  Bsaun. 


Steel  Line  Conctnictioa  and  Lightning. 

To  the  Editors  of  Electrical  World: 

Sirs:— I  have  noted  with  considerable  interest  tiac  editorials 
in  the  EucnicAL  WoatD  dealing  with  Hji^nf  phammena. 
They  have  at  timtn  cmlained  sngg^OiH  ol  nsal  vakn  to  tbc 
experimenters  tn  fltis  iddL  nod  shotiid  bt  cvmt  aora  h^tal  tt» 
the  users  of  such  apparatus  to  heeping  their  ideas  moving  in 
rational  channels. 

It  shnidd  be  borne  in  mind  that  the  aciiiusiiion  inforinaV.LHi 
in  this  subject  is  a  very  tedious  one,  requiring  care  and  the 
highest  possible  exactness  to  avoid  misconception.  For  this  rea- 
son I  should  like  to  take  exception  to  your  recent  editorial  of 
the  issue  of  June  9,  1906,  wherein  certain  new  features  are  sug- 
gested for  the  investigation  by  tlie  National  Electric  IJ|^  As- 
sociation for  the  coming  year,  vie. :  the  effect  of  steet  pole  atid 
tower  constructions  upon  troubles  from  lightning.  This  is  un- 
doubtedly a  point  of  great  interest,  and  at  present  sufficiently 
general  in  its  application  to  ennblt  convidcrable  data  to  be  otv- 
tained,  but  it  is  after  all  only  a  small  part  oi  the  information 
desired,  and  great  care  should  be  exercised  not  to  let  its  novelty 
give  it  undue  prominence  in  any  future  work,  which  such  aa 
organization  might  carry  on. 

I  wish  to  envhasize  by  these  rcmailcs  the  need  of  coBcentraied 
eo-operation  in  the  stndy  of  sndi  phenomena  as  the  conunittee 
of  the  National  Electric  Light  Association  has  begun  so  ad- 
mirably, and  to  urge  that  it  is  above  all  else  highly  de<;irable 
that  these  tdiL-Mvatior.;  in  toto  be  repeated  t'roni  >ear  t  year 
for  a  few  years  until  a  sufficient  period  has  been  passed  to  furnish 
fairly  reliable  conclusions. 

BosTo.v,  M*?«  N.  J.  NsAu. 


Capecity  £ffect  in  Electric  Shock. 


To  the  Editors  of  Electrical  World: 

Sirs  :  I  should  like  to  take  exception  to  a  statement  made 
in  an  editorial  in  your  issue  of  June  2,  under  the  head  "Capacitir 
Effect  in  Electric  Shade."  You  aay  "It  is  similarly  possible  t» 
recehre  a  lesser  momentary  disdiarge.  or  ahocic;  through  a  «on- 
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denser  coning  into  cunuct  with  a  high-icusion  circuit.  Thus, 
if  a  tontlcnsor  he  coimeclc<l  uitli  tt..    ->  ;  11.  .unl  be  left  ir.-u 
laled  at  the  other  tcrniinas,  ilie  conueciion  of  that  lerminal  to 
Krottnd  through  a  pcr&un  would  ])e  «ble  to  psM  «  mouMiitaiy 
discharge  through  his  body." 

By  groimding  one  leg  of  an  aUematinf^urrent  syileoit  while 
that  kg  i«  pnmtg  through  wro  potential  (that  b,  zero  to  earth) 
a  nmmentary  contact  may  be  made  between  that  leg  and  ground, 
and  no  shock  or  flow  of  current  fo'lo.v  It  tii'-  contact  is  of 
1'>tvg  duration,  a  succc:i&ion  uf  shocks  will  be  given  ior  each 
rise  and  each  fall  of  the  alternatinjj  potential  above  and  beiow 
the  nonnai  earth  potential  II  the  contact  ia  made  when  the 
difference  of  potential  between  that  leg  and  eardi  it  at  Ita 
Tnaxhnum,  a  large  flow  of  current  may  follow,  this  current 


h«ing  of  it  temporary  ii:itiiro.  It  caused  by  ttie  sudden  dis- 
■:h.:T^^  id  f r.n..k  ;,-..-r.  \:i  iini  case  the  condenscr  being  made 
up  of  the  line  insulation  and  earth. 

In  large,  high  tension,  alternating-current  underground  sys- 
tems, where  the  capacity  per  leg  to  groand  is  large,  the  flow  of 
current  between  one  \tg  and  gronnd,  tiie  system  being  inautated, 
is,  sa)',  .v>  .imperes  distributed;  that  is,  30  amperes  leaving 
the  bus  and  falling  of  to  zero  along  the  line.  By  grounding 
one  leg  permanently  and  solidly,  the  current  to  ground  through 
that  contact  would  be,  say,  50  aiuperes.  On  sudden  application 
of  a  ground  it  might  reach  to  4OO  amperes,  depending  upon  how 
the  ground  was  made  with  respect  to  the  voltage  between  that 
leg  and  the  ground, 

\kw  York.  T.  W.  VauurT. 
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Dynamo*,  Motors  and  Tniaslormert. 

'  Smgle-i'hast  Series  Motors.— Ricmui. — The  first  part  of  a 
long  article  illustrated  by  numerous  diagrams.  The  atttbor  re- 
marks that  only  recently  the  &ingle-pha«e  series  motor  has  been 
so  improved  that  it  is  almost  as  good  as  the  direct-current  series 

motor.  Tlie  points  in  which  the  sirglo  iil  aie  scries  motor  is 
interior  to  the  tlircct-current  scries  m.)tvi  arc  the  starting  period 
(that  is,  with  the  same  effective  motor  current  ih''  i^rijuc  of  the 
single-phase  motor  is  smaller  than  that  of  the  direct-currciu 
moiorj.  coMunutation,  capacity  for '  <»ntinuous  u^^c  for  given 
dimensionsi  cffioency  and  power  factor.  In  the  present  article 
the  author  gives  a  detailed  snnunaiy  of  the  various  devices  which 
are  being  employed  by  the  Sicmens-Schuckert  Company  in  order 
to  improve  the  deltcicncies  of  the  single  phase  motor  just  men- 
tioned. The  author  first  deals  wuli  iniprovemenis  in  starting 
and  describes  several  constructions  ut  inserting  resistances  be- 
tween commutator  and  armature  windings.  In  the  latest  con- 
-••triiction  of  the  Siemcns-Schuckcrt  Company  these  resistances 
are  wires  which  are  provided  not  only  for  increasing  the  resist- 
ance of  the  short-circuited  windings  "below  the  bmshes."  bnt 
they  are  employed  in  the  form  of  a  special  open  armature  wind- 
ing in  -  r:.  >M!h  the  main  wintling,  and  are  so  designed  that 
they  incrcaic  uic  capacity  and  efficiency  of  the  motor.  The 
theory  and  construction  is  explained  m  il(;i;i:t.  The  author  t:icii 
discusses  comuuttation  and  describes  a  great  many  different 
constructions.  In  the  latest  designs  ui  the  Siemens-Scbuckert 
works  the  series  motor  is  claimed  to  be  siqterior  to  the  com- 
pensated  repnlsion  motor  in  every  reqieet,  as  far  as  the  anppfes- 
ston  01  sparks  is  concerned.  Two  of  these  latest  constructions 
arc  reproduced  in  Figs.  I  and  X   In  Fig.  i  a  resistance  is  con- 


Fir.S.   I   AND  2. — StSni.E-PH.\Sl-;  SiJtlES  MOIOKS. 

iifCtcd  111  parallel  (o  the  compciisalioii  winding.  Fig.  2  repre- 
sent; a  special  arrangement  devised  by  Schenkel.  Its  character- 
istic feature  is  the  provision  of  a  transformer,  7',  which  intro- 
duces an  e.m.f.,  which  if  it  was  the  only  one  would  produce  in  the 
auxiliaiy  winding,  h.  a  flux  compensating  the  commutation  volt- 
age. The  polar  diagram  of  tiiis  arrangement  is  given  in  the 
article.  The  article  is  to  be  condnded.— £M.  Ztit.,  June  7. 

ExcUing  Current  of  InducttoK  JIfoter.— McAixisTEt.— A  math- 
ematical note  oil  the  best  method  of  predi'i.  rtuiniri;  M.c  wattless 
component  of  the  no-load  current  (the  c.\ci:;ng  tiurrcnt).  The 
author  shows  that  the  \.i'm;  of  the  wattless  component  may  be 
ascertained  directly  from  the  volume  of  the  air-gap  and  the 
volume  of  the  core  materi.il,  without  reference  to  the  required 
magnetomotive  forces  the  number  or  the  distribution  of  the  pri- 
mary coib.  The  maximum  magnetic  density  and  Ihe  petmea- 


liili:;.  iji  llii  iron  nri-t  kni.wii.  Ir.  'iiii-.r  worth,  the  verj' 
i.|U,ttiluic;>  ivlucli  are  HKKKhbiity  m  ordci  la  dcleiiiiiite  the  core 
losses  will  serve  simultaneously  for  the  determination  of  the 
(quadrature)  exciting  watts,  when  the  permeability  of  the  core 
is  known.  An  empirical  fctmola  for  the  permeability  of  iron, 
sufficiently  accurate  for  most  practical  purposes,  is  given.  The 
(quadrature)  exciting  watts  of  a  certain  polyphase  motor  are 
tlie  same  in  value  when  all  phase  windings  are  used,  or  when 
only  one  windmR  is  subjected  lo  the  primary  pressure.  Thus, 
aIu  -i  one  pir.i'-r  a  iidsng  of  a  two  phast  motor  1-  L[;cti  circuited, 
the  other  winding  itnnicdiatcly  takes  double  its  lormer  value  of 
(quadrature)  fW^Hnf  current,  the  (quadrature)  exciting  watts 
remaining  the  same.  Therefore,  the  roost  logical  way  to  deter- 
mine the  exciting  cnrivnt  of  an  induction  motpr  is  to  ascertain 
the  density  of  the  magnetiam  in  the  core  and  in  the  air-gap^  and 
then  to  calcidate  the  quadrature  watts,  just  as  one  ordinarily 
calculates  the  core  loss  watts.— I.ond.  tlec,  June  8. 

Ifigh-Tcnsinti  Tmnsformer.—'SACT.L. —  An  illustrated  descrip- 
tion of  a  400.ooo-volt,  200-kw  transformer,  built  by  the  Sieinens- 
Schuckert  works  ior  cable  testing.  Several  new  improvements 
are  employed  in  the  design.— £frit.  Bahnen,  May  tj, 

Lampa  and  Lighting. 

Lighting  oi  Haitway  Carriages. — An  illustrated  description  of 
the  Vickeri-Hall  system  of  electric  lighting  for  railway  carriages. 
— Lond.  EUe.  Rtv„  June  I ;  a  correction  of  a  diagram  in  Lond. 
Ele£.  Rev.,  June  & 

Traction. 

Adhcsxoit  Weight  of  P.Uctric  l.ocomotivts. — OssASN.^.— .\  great 
advantage  of  the  electric  locomotive  over  the  steam  locomotive 
is  the  smaller  weight  and  especially  the  more  favorable  ratio  of 
Ihe  total  weight  of  the  locomotive  to  the  adherion  weight 
(whereby  in  the  case  of  steam  the  weight  of  the  tender  is  lo  be 
added  to  that  of  the  locomotive).  With  electric  locomotives  the 
adhesion  weight  may  easily  be  made  etjual  to  the  locomotive 
weight,  but  this  is  never  possible  with  steam  locomotives.  In 
case  of  steam  there  arc  actual  cases  in  which  the  adhesion 
weight  is  not  one-third  of  the  locomotive  weight,  and  e\en  with 
high-speed  looomotives  for  motmtatn  roads  the  adhesion  weight 
is  generally  not  one-half  die  kwomotiTe  weight  With  the  same 
adhesion  weight,  direct-current  or  three-phase  cnrrent  locomo- 
tivi  '  i.ui  ilevclop  greater  tractive  force  thr.M  •tf.i-ii  loinnii  fives. 
iMrcaUst:  the  torque  of  the  former  is  constiii;;.  ivr.jlc  vvjth  ateam 
locomotives  the  maxinuim  torque  is  greater  by  15  or  ao  per 
cent  than  the  average  torque.  Thus  in  some  cases  of  actual 
electrical  practice  the  ratio  of  tractive  force  to  adhesion  weight 
is  I  to  3.5,  while  such  a  ratio  has  never  been  obtained  with 
steam  locomotives,  This  advantage  of  direct-current  and  three- 
phase  current  locomotives  over  the  str.im  locomotive  would  ap- 
pear not  to  exist  for  single-phase  Io(.rimotives  because  the  -.ingle- 
phase  commutator  iiio;i  7-:  develop  a  torque  which  varies  in  a 
.much  greater  dcgrtc  than  that  of  the  steam  locomotive.  .As  a 
matter  of  fact  the  maximum  torque  of  .t  single-phase  commu- 
tator motor  is  about  twice  that  of  the  average  torque.  From 
this  it  would  seem  that  in  order  to  prevent  entirety  any  slipping 
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of  the  wheels  on  the  rails,  an  adhesion  weight  is  required  twice 
that  necessar)'  for  constant  torque  momentum.  In  this  respect 
the  single-phase  locomotive  would  appear  to  be  inferior  even  to 
the  steam  locomotive,  but  the  author  shows  by  mathematical 
analysis  that  this  would  be  a  wrong  conclusion,  and  that  as  a 
matter  of  fact  the  single-phase  locomotive  is  almost  as  good 
as  the  direct-current  and  three-phase  locomotives  in  this  regard. 
— Elek.  Bahnen,  May  4. 

Electric  Toxving  for  Coita/j.— Block.— The  continuation  of  his 
long  detailed  and  fully-iliustratcd  description  of  the  recently 
opened  Tcltow  Canal.  Electric  tcuwing  has  been  exclusively 
adopted.  Electric  looomotives  run  on  rails  on  the  tow  path, 
being  supplied  with  current  from  an  overhead  wire.  At  two 
places  the  canal  passes  through  lakes,  where  it  is  impossible  to 
cow  the  boats  from  a  tow  path  so  that  they  are  to  be  hauled  by 
lug  boats.  A  great  many  tests  were  made  with  different  kinds 
of  tug  boats.  Electric  tug  boats  were  used,  either  equipped  with 
a  storage  battery  or  supplied  with  current  from  a  double  over- 
head wire,  but  a  tug  boat  provided  with  an  oil  engine  was  found 
most  suitable.  Absolute  freedom  from  smoke  was  a  necessity 
for  Ksthetic  reasons.  The  two  tow  paths  are  provided  with  a 
track  of  one-meter  gauge,  )s-ith  rails  weighing  20  kg.  per  meter. 
Preliminary  tests  show  that  with  a  speed  of  4  km.  {2'/i  miles) 
per  hour  the  tractive  resistance  is  0.85  kg.  per  ton  of  useful  load, 
the  total  power  0.014  kw  per  ton  and  the  energy  consumption 
3.5  watt-hours  per  ton-km.  With  a  .speed  of  4.5  km.  {2}^  miles) 
per  hour,  the  corresponding  figures  are  1.035  kff  ,  0  021  kw.  4.25 
wait-hours,  with  a  speed  of  5  km.  (3  miles),  they  arc  1.34  kg., 
0.0284  S-25  watt-hours.    The  efficiency  of  the  locomo- 

tive averaged  about  65  per  cent.  The  construction  of  the  loco- 
motive i*  shown  in  Fig.  3.    It  is  provided  •  with  three  axles. 


riC.  3- — ELECTBIC  TOWISC  IX)COM OTtVI. 

Only  the  two  at  the  front  arc  driving  axles,  each  being  provided 
with  a  series  motor  of  8  hp  capacity  for  continuous  operation, 
when  running  at  800  revolutions  at  550  volts  direct  current  with 
double  gearing,  .■\bovc  the  back  axle  a  horizontal  axle  is  pro- 
vided around  which  the  towing  pole  may  be  turned  so  as  to 
be  raised  or  lowered,  This  is  done  with  a  3-hp  electric  motor. 
The  upper  enil  of  this  towing  pole  has  a  funnel  through  which 
the  touing  cable  runs.  This  steel  cable,  which  is  10  mm.  thick, 
is  wound  on  a  drum  which  is  also  electrically  driven  by  a  3-hp 
motor.  The  winding  drum  is  not  firmly  fixed  to  its  axle,  but  is 
connected  to  it  by  means  of  a  friction  coupling;  the  springs  are 
generally  adjusted  so  that  when  the  tractive  force  becomes  more 
than  1.200  kg.  the  drum  revolves  around  the  axle  and  the  cable 
slowly  passes  off  from  the  drum.  At  starting  where  for  a  load 
of  a  600-lon  boat  a  tractive  force  of  about  2,000  kg,  is  required, 
the  cable  i»  slowly  wound  off  from  the  drum  so  that  the  locomo- 
tive is  not  subjected  t"  heavy  pulls.  The  towing  pole  is  raised 
when  the  locomotive  pa^^es  boats  on  the  bank  of  the  river,  which 
are  being  loaded  or  unloaded.  The  article  is  to  be  continued. — 
Etek.  Zcil.,  June  7- 


Elcclrolyiit  of  Underground  Pipes. — A  general  summary  of 
the  report  of  the  Committee  on  Electrolysis  of  tlie  American  Ga* 
Light  Association,  of  which  A.  G.  Glasgow  is  chairman  and 
A.  F.  Ganz,  of  Stevens  Institute,  is  consulting  engineer.  The 
conclusions  of  the  committee  are  as  follows :  First,  electric  rail- 
way* should  be  held  responsible,  by  the  terms  of  their  franchise, 
for  all  damage  to  others  engaged  in  the  discharge  of  franchise 
obligations  or  in  any  lawful  pursuit  or  occupation,  caused  by  their 
overt  failure  to  control  their  own  currents.  Second,  the  im- 
munity of  street  piping  and  other  metal  in  centers  of  population 
from  electrolytic  damage  due  to  stray  currents  demands  that 
electric  railways  shall  employ  in  such  districts  completely  in- 
sulated metallic  circuits  for  all  currents;  and  such  railways  may 
be  especially  exempted  by  ordinance  from  responsibility  regard- 
ing electrolysis  so  long  as  they  effectively  maintain  such  circuits. 
Third,  in  small  communities  where  local  conditions  are  favorable, 
or  wherever  the  property  liable  to  electrolysis  damage  is  of 
minor  value,  the  rails  may  be  used  for  the  return  current,  sub- 
ject to  clause  first,  provided:  (1)  The  potential  difference  in 
the  rails  be  sufficiently  reduced  by  properly  balanced  return  feed- 
ers and  through  bonding  (the  "committee  cannot  indicate  suitable 
local  voltages,  but  it  has  been  seen  that  the  German  commission 
commend  a  present  maximum  potential  difference  of  one  volt"), 
(a)  The  rail  foundations  be  constructed  to  increase  as  much  m 
practicable  the  resistance  between  the  rails  and  earth;  and  (3) 
There  be  proper  supervision  to  insure  conformance  with  these 
requirements.  Fourth,  in  rural  districts,  or  wherever  no  property 
is  liable  to  electrolytic  corrosion  the  uninsulated  rails  may  be 
used  per  se  for  the  return  aiTtcM— Progressive  Age,  June  15. 

Mountain  /?oarf.— Hotopf.— The  first  parts  of  a  detailed  illus- 
trated description  of  the  electric  equipment  of  the  Filder  road, 
which  connects  Stuttgart  with  the  Filderebene,  and  which  has 
a  total  length  of  31.4  km.  While  most  of  the  line  is  built  as  an 
adhesion  road,  a  length  of  2  km.  is  rack  and  pinion.  The  line 
is  supplied  with  direct  current  at  600  volts;  fhe  motors  are  spe- 
cially constructed  for  mountain  roads  and  are  shunt-wound  so 
as  to  recuperate  energy  when  going  down  hill.— £/ft.  Bahnen, 
May  23  and  June  2. 

Single-Phase  /foWu'oy.— Some  notes  on  progress  made  on  the 
Swiss  experimental  railroad  between  Seeback  and  Wettingcn. 
The  Swiss  Federal  Railway  authorities  have'  completed  their 
official  tests  on  the  section  between  Affaltern  and  Regenstorf, 
and  a  regular  service  is  now  running  as  far  as  the  latter  station. 
Some  trouble  wzi  experienced  at  first  from  the  interference  of 
the  power  circuit  with  the  telephones  near  the  track,  but  this 
has  now  been  to  a  great  extent  got  over.  Work  is  being  pushed 
forward  on  the  Regenstorf- Wettingen  section  ;  4,700  train-miles 
have  been  run  since  the  commencement  of  operations  on  Jan- 
uary 15,  IQ05.  The  newer  of  the  two  locomotives,  which  has 
been  in  service  since  November  10,  1905,  is  equipped  with  some 
of  the  largest  single-phase  motors  in  use,  being  of  250  hp  capacity 
each.  As  soon  as  the  whole  line  is  complete  a  new  tfloo-hp  ex- 
press locomotive  will  be  put  into  service.  The  whole  of  the 
equipment  was  supplied  by  the  Oerlikon  Company.— Lond.  Elec., 
June  8. 

Electric  Railways  of  SwilserlaHd.—MvEU.ai.—\n  Switzerland 
the  total  length  of  electric  roads  is  is  8  per  cent  of  all  railroads 
(against  6.8  in  Germany).  The  author  gives  a  great  tnanj 
statistical  data  in  very  concise  form  on  all  Swiss  electric  railways. 
—Elek.  Bahnen,  May  4  and  14. 

Block  Signals.— .\n  illustrated  description  of  the  block  signal 
and  interlocking  system  adopted  for  the  electric  zone  of  the  New 
York  Centr,il  lines  in  New  York  City.  Alternating  current  is 
used  for  signal  operation,  the  track  rails  being  retained  for  the 
return  direct-current  circuit— 5"/,  R'y  Jour.,  June  9. 

IwtallatlMM,  Syataau  aad  Apyllancaa. 

British  Central  Station  Stalistics.—A  large  tabic  giving  in  ao 
different  columns  detailed  information  on  the  423  British  central 
stations  and  their  iquipment.— Supplement  to  Lond.  Elec.  Ret'., 
June  8. 

.9outh  Africa —PmLz.— A  table  giving  statistical  data  on  elec- 
tricity supply  stations  of  South  Africa,  The  paper  gives  infor- 
mation on  24  lighting  systems  and  8  tramway  systems.  The 
:arge5t  lighting  plant  is  in  Kimberley  and  has  a  capacity  of  3.500 
kw.— I-ond.  Elec.  Rev.,  June  I. 
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Startiug  Rh4MaU.—GumatSj~A  luthcmatieal  article  on  pro- 
portioninf  the  atcps  in  a  ittnins  rbHMit  Cnr  4inet  and  altet^ 
mtiaf-cunant  moton  hy  (nphleal  niMliod*.— B^>mt», 
May  14. 

HIactnplVllw  aai  Macnetlnn. 

JtaHo  of  ESeemmaguelie  ami  BUctrotiatic  Umtt,—BMA  Am 
pansn.— Aa  abttnwt  of  a  Fhyt.  Soe.  paper.  The  ratio  of  the 
eteetminagnetic  and  electrostatic  units  is  of  fundamental  im- 
portance in  Maxwell's  electromagnetic  theory  of  light,  since 
•his  ratio  rf-prebcni^  the  velocity  of  light.  Although  this  ratio 
has  been  detcrtiiined  by  various  investigators,  their  results  do 
not  give  its  value  to  within  one  part  in  a  thousand,  as  there  are 
amsiderable  differences  in  the  values  obtained.  The  authofs 
have  been  carrying  out  a  series  of  investigatioos  for  nearly  two 
year*  in  order  to  determine  ita  value  at  least  lo  I  part  In  SAOO, 
and  hope  to  fix  ita  vahie  to  wMiin  i  in  loyooo.  They  have  em- 
ployed more  than  one  method  and  more  than  one  apparattis  and 
have  averaged  the  woikinK  conditions  in  many_^  ways.  The  mean 
value  of  all  their  meaaurement*  ia  about  agpy6l0  km.  per  aecond. 
—Phys.  Rn- .  Tune. 

Rjdt.uhcrtum  -  -Haiix  !ii  a  previous  paper  the  nutlior  lias 
given  an  account  of  the  methods  of  separation  and  the  radio- 
active properties  of  a.  very  active  substance,  called  radiothorium, 
whidi  was  prepared  from  the  Ceyloo  mineral,  thorianiie.  Radio* 
thorium  waa  found  to  be  probal4y  a  alowly  changing!  prodtict  of 
Ihoriam— the  latter  is  then  supposed  to  be  inactive— which  lies 
between  thorium  and  thori«m-X.  Radiothorium  possesses  in 
.in  intense  degree  all  tf"-  r.nJio.ntlve  properties  of  thorium,  for 
it  gix-es  rise  to  thoriuni-X,  the  thoriuni  emanation,  and  the  char- 
acteristic active  deposit  On  account  of  its  great  activity  radio- 
thorium is  a  far  mrrr  suit.ible  source  than  the  ieebiy  active 
thorium  for  the  tnveit:g;iti  n  of  the  properties  of  its  radiations. 
In  the  presoit  paper  the  author  diacuaaciLtfae  ranee  of  the  alpha 
partidea  in  air  from  the  petive  dcpodt  of  tadiotfiorinm  by  die 
methods  of  scintillation  and  by  an  ctatiieal  method.  He  proves 
that  tht  product,  called  thorium-B,  is  complex  and  consi*ts  of 
two  distinct  alpha-rar  pir<Mtiu-ts  uliiih  hri\c  diitorent  r.inijes  of 
ioni?at!On  in  air.  He  finally  investigates  the  magnetic  and  elec- 
tn  Mat  e  ieiin  tion  of  the  alpha  partidea  from  the  active  depoait. 
—Phil.  Mag.,  June. 

lonita^M  Produifd  by  Alpha  Royf.— Bronsok.— A  paper  con- 
taioinf  an  acconnt  of  an  invettigatioa  of  two  entirely  distinct 
but  cloiely  refaited  prahlema.  The  Rrat  ia  an  bvestigation  to 
determine  how  the  ioniaation  prodticed  by  an  alpha  particle  varies 
near  the  end  of  Its  path.  It  appears  likely  that  the  alpha  particle 
looses  its  em  rt;\'  vrr>'  rapidly  near  the  end  of  its  path  bv  colli- 
sion with  the  giii  siiolecules  and  is  quickly  .ibsnrbci!  by  a  thick- 
ness of  air  of  7.  2  cm.  The  scc  nul  p.irt  ot  the  p  iper  is  an  in- 
vestigation to  prove  definitely  whetijer  radium-B  emits  alpha  par- 
ticles which  are  able  lo  ionize  the  air  for  even  a  short  distance. 
This  question  is  anaimed  by  the  author  in  the  negative.— PMf. 
Uag.,  Jtme. 

DMurgi  Betwetm  FuraUtt  Plaiu^Tawwnsm.—A  aalfae- 
matical  paper  with  an  account  of  experiments  On  the  fidd  of  ioroe 

in  a  dischnri-    '■       -er.  pat.illul  lll,lt•.  ^    Phil.  Mag.,  June. 
Ualta,  Meaanremenu  and  laatrtunenta. 

Calar  FikenomeM  in  PAofoatelry^Dow.— .^n  abstract  of  a 
Bfidah  Phys.  Soc.  paper.  The  qtieation  has  often  been  raised 
whether  it  is  physiologically  possible  to  compare  lights  of  diller- 

cnt  colors.  The  :uitli or  hu-^  f  iiiiul  that  it  is  chiefly  a  matter  of 
practice.    A  .i;te:i'  (iifficii'.ty  ;iti-es  from  the  (act  that  the  central 

portion  of  the  ftni:!  i^-  nnre  ie:i5.itjve  lo  red.  :,iid  h'S'.  *en.4itive 
to  green,  than  the  surruuixJiiig  portion.  Therefore,  when  we  at- 
tempt to  photometer  lights  of  different  color,  enorni  .n'.  differ- 
eneea  are  found  as  the  distance  of  the  eye  from  the  photometer 
acmn  is  altered,  and  uttari^  different  results  are  obtained  with 
differmt  pbotomctera.  Curyes  are  given  in  the  paper  ahowing 
the  effect  of  altering  the  distance  of  (he  eye  when  an  incandescent 
mantle  is  compared  again.n  a  gas  standard  with  the  Joly  pho- 
tfimctt-T  Differences  of  $  per  cent  can  easily  be  obtained.  .\n 
e\perini.:il  -.s  i 4  shown  at  the  meeting  to  deni mstralc  that  tlif 
Purkiiije  phenomenon,  generally  regarded  as  a  gre.-t  cau^c  of 
uncert.^inty  in  ordinary  work,  only  becomes  twtice.ihle  .1:  very 
small  illuminations  and  with  comparatively  large  fields  ot  view. 
The  PurWnfe  effect  can  be  physiologically  explained  by  the  action 
of  the  "rods"  and  "cones"  on  the  retina.  The  fKMnparative  weak- 


ncaa  of  the  Purkinje  effect  with  small  fields  can  be  explained  by 
(he  faet  that  the  central  portion  of  the  ^  conuina  ptactieally 
no  codtb  hpt  only  cones.  The  paper  alao  describes  experiments 
to  show  tiut  Atdcer  photometers  seem  to  be  affected  by  color 

pJiencmens.  !:.ut  to  a  smaller  extent  than  crdinary  ojiei  In  any 
case,  ••vhcthcr  flicker  or  an  oniinaiy  photometer  li  adopted,  it  is 
iie-ces-ary  to  Fpecily  tile  size  oi  the  held,  the  diblance  01  the  eye 
and  the  order  ai  illumination  used,  in  order  to  get  consistent 
results. — Lond.  Elec,  Jrnit  8. 

iie«SMri»g  Short  InttrvaU  of  Tiaw^DerAUx-CfuaaoiiVHU— 
A  note  on  a  Ftaidi  Sodetf  paper  deacribing  a  raediod  of  aeaa- 
nring  very  short  intatvala  9i  time  hy  meant  of  the  discharge  of 
-a  condenser,  for  whidi  method  a  high  degree  of  aeeuraQ*  is 

claitiico  !•  i^  -;>eeia'ly  adapted  lor  determining  the  period 
whsch  elapse.=  whjle  the  cuiitacj  lever  of  sumc  chri  iii  gr.Tfih  ap- 
paratus paf.scs  over  from  one  contact  to  another  in  oroer  so  elim- 
inate the  error  introduced  by  its  appreciable  time  of  action.  A 
condenser  of  a  capacity,  C,  is  taken  and  shunted  by  a  resistance 
R,  One  side  of  the  oondenaer  is  connected  to  one  pole  of  a 
battery  and  to  one  terminal  of  a  faalliatie  galvaisnneier.  Th« 
other  aide  ia  connected  to  the  OHmng  lever  and  the  two  contacts 
are  cooneeted  to  the  other  termlnala  of  the  battery  and  gal- 
vanometer, respectively.  When  the  lever  ceases  to  ni  ike  i?i:jntact 
with  stud  connected  to  the  battery,  the  condenser  comrnciKes  to 
discharge  it;ell  through  the  re--i>lance,  R,  until  the  other  c  in- 
tact is  reached,  when  the  remainder  of  the  charge  passes  through 
the  ballistic  galvanometer.  This  has  been  previously  calibrated 
by  allowing  the  whole  discharge  to  pas»  through  it.   The  frac- 

I 

tion  of  the  charge  passing  tbrongb  ia  equal  to  «—  ^  from  which 
the  time  (1)  can  be  calculated.  Results  of  observatioas  of  the 
time  taken  to  dose  a  disdiarge  key  are  given,  and  are  of  the 
order  of  0.001  of  a  second.— Lond.  Elec,  June  8- 

BiMar  Galvanomttcr. — CAMi  B-i  r.  -  Before  the  British  Phys. 
'Soc.  the  author  recentlv  exhibittU  a  hitiUf  galvanometer  free 
from  zero  creep.  For  measuring  direct  currents  and  voltages 
of  ordinary  range  (from  o.i  arap.  or  volt  and  upwards)  moving 
coil  galvanometers  with  shunts  or  added  resistances  are  cod- 
venienL  The  usual  instrumenlSt  however,  are  affected  by  gradual 
displacement  of  sero  (due  to  ehstic  set)  when  a  ddlection  is 
maintained  for  some  time.  This  difliculty  is  overcome  by  re- 
placing the  ordinary  torsional  suspension  by  a  bifilar  system  in 
which  the  two  wires  are  so  far  apart  that  the  gravity  control 
quite  swamps  that  dw  to  the  torsion  of  the  wires  In  the  in- 
strument shown  the  win-  were  more  than  i  1:11  apio",  and  '.he 
sensitivity  with  40  ohiii'-  resistance  was  400  mm.  at  I  metre  for 
13.001  amp.;  this  IS  siithi  lent  for  many  purposes.  The  full  de- 
flection may  be  mainuined  for  hours  without  causing  a  aero  creep 
of  t  part  in  s,oaa  To  attain  food  dainping  a  very  powerful  mag- 
net  is  used. — Lond.  Elec,  Jime  8. 

Galvanomelfr.—\n  abstract  of  a  Phys.  Soc.  paper  oi  a  mathe- 
matical nature  on  some  propertica  of  the  moving  coil  galvanom- 
eter.— Phyi,  Rev.,  June. 

Magnetic  Action  at  a  Distance  on  Byn'J  Shit- — F.mi:  aso 
AiLDT.— Two  tnatfaematical  communications  on  this  subject.— 
ZtH.,  June  y- 

Telegraphy,  Telephony  and  Signals. 

Ekctrolytic  ii'ait  Detector.— Avstiv.— An  abstract  oi  a  Phys.  ^ 
Soc.  paper  on  the  Fcssetiden  electrolytic  wave  detector.  The 
prindpal  results  of  the  experiments  of  the  author  are  as  follows : 
When  the  polarization  is  oomplete,  enough  so  that  a  acaaitive 
galvanometer  can  be  uiod,  a  few  thousandtlu  volts  altensBting 
e.m.f.  can  be  detected.  The  decrease  in  the  resistance  of  the 
cell  h  approximately  proportional  to  the  square  of  the  applied 
alternating  e.m.f.  With  increasing  polarizins:  em.f.  the  sensi- 
tiveness increases  to  a  maximum,  after  which  it  remains  con- 
stant or  decreases.  I'nder  favorable  conditions  the  cell  is  found 
to  be  about  equally  sensitive  with  positive  (oxygen)  or  negative 
(hydrogen)  iKilariiation.  At  times,  however,  the  action  with 
negative  polarization  is  irregular,  the  re^tanee  occaatosially  in- 
crea.sing  instead  of  decreasing.  The  resistance  of  tlie  CCQ  ia 
very  variable,  dei^ending  on  the  polarizing  e.m.f.  When  the 
polarizing'  e  ni.f.  is  lou,  it  m,iy  be  SOi«»  ohms  r  r  mote,  -.vhile 
at  the  point  where  the  polarizntion  Is  beginning  to  break  down 
it  is  sometimes  less  than  j,o<io  ohm-  In  the  case  of  rapid  oscil- 
tatioas  the  efiectivc  resistance  is  modified  by  the  fact  that  the 
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cell  acts  as  a  condenser.  For  slow  alteri^tions  the  cell  is  equally 
sensitive  whether  the  small  electrode  is  minute  or  of  considerable 
size.  For  oscill.ntinns  of  the  period  usually  employed  in  wire- 
less telegraphy  the  area  should  not  exceed  0.0003  fim.  This 
difference  in  action  is  probably  due  to  the  capacity  effect  of  the 
point.  In  order  to  test  the  hypothesis  that  heat  is  a  prominent 
factor  in  breaking  down  the  polarization  resistance  at  the  small 
electrode,  this  clcstrode  was  made  in  the  form  of  a  loop  of  wire 
through  which  an  alternating  heating  current  could  be  passed. 
It  i;  found  that  the  heating  of  the  electrode  produces  a  marked 
diminution  in  the  resistance  of  the  cell,  which  indicates  that 
heat  is  at  least  one  of  the  factors  in  the  phenomenon. — Phys. 
Rev.,  Jtmc. 

Water  Wheel  Governors. 


The  Lombard  Governor  Company.  .\>hland,  .Mass..  has  re- 
cently placed  on  the  market  n  form  of  waier  wheel  governor, 
dc'iignated  as  Type  Q,  which  ha*  been  designed  for  maximum 
st.-ihilitv  and  accessibility  of  the  controlling  mechanism.  As 
shown  in  the  accompanying  illustration,  the  terminal  shaft  is 
placed  near  the  ground  with  the  power  cylinder  above.  The 
hydraulic  cylinder  is  cast  of  hard  iron,  in  one  piece  with  the 
valve  chamber  and  the  support  for  the  centrifugal  balls.  The 
base  frame  has  the  shaft  bearings  cast  integral,  so  that  the  heavy 
stresses  which  arc  transmitted  cannot  possibly  cause  displace- 
ment of  any  parts.  The  piston  rod  i*  of  drawn  sleel,  the  rack 
is  forged  and  cut  from  open  hearth  steel  and  the  rack  gear  is 
cut  from  a  solid  steel  bar.   The  terminal  shaft  is  ground  and  has 


WATKR  WHEEL  OOVERNOK. 

the  Mck  gear  shrunk  on  by  heat. .  All  relay  and  regulating  valves 
have  renewable  parts  of  hardened  steel.  The  centrifugal  and  anli- 
racing  mechanisms  are  of  standard  form.  The  hand  wheel 
device  has  a  simple  disconnecting  clutch  for  the  trrminal  shaft. 

The  governor  is  ei|uipped  with  a  regulating  valve  and  a  relay 
valve,  each  of  which  has  an  adju.stahic  lap.  The  sensitiveness 
of  the  governor  may  be  increased  "r  diminished  at  will,  while 
it  is  in  operation,  by  moving  the  micrometer  cap  of  the  regulating 
valve.  The  maximum  -peed  of  motion  of  the  turbine  gates  may 
fie  varied  through  a  wide  range  by  the  relay  valve  adjustment. 
When  safety  permits,  the  governor  may  be  adjusted  to  completely 
open  or  close  the  turbine  gates  within  one  second.  Much  slower 
action  i*  easily  obtainable ;  but  it  shO\]Id  be  generally  known 
that  where  hydraulic  condilioii*  permil.  the  -pieil  regulation  will 


be  better  in  proportion  as  the  governor  moves  quicker.  Any 
governor  for  rapidly  varying  load.s,  requiring  more  than  two 
or  three  seconds  to  make  its  complete  stroke,  will  not  give  tcg- 
ulation  which  is  good  enough  for  present  commercial  require- 
ments. 


General  Electric  Tantalum  Incandescent  Lamps. 


The  tantalum  lamp  is  now  bcmg  produced  in  this  country  11 
the  General  Electric  Company's  lamp  works  at  Harrison.  .V.  J, 
and  is  offered  by  it  to  the  electrical  trade  ,is  a  lamp  givirg  the 
lowest  consumption  of  any  form  of  commercial  incandescent  limy 
available  to-day.  The  General  Electric  tantalum  lamp  gives 
an  actual  consumption  of  two  watts  per  candle,  b.ised  on  the  mrac 
horizontal  English  Parliamentary  Standard,  with  an  average  useio: 
life  on  direct-current  circuits  of  700  hours  or  more.  When  aiti 
with  the  special  ilolophanc  p.igoda  reflectors  provided  with  tbc 
lamps,  as  shown  in  the  accompanying  illustration,  the  downnril 
illumination  is  increased  to  one  candle  per  watt  or  betttr. 
Two  forms  of  reflectors  are  provided:  the  distributing  form  ind 
the  concentrating  form,  which  gives  a  more  centralized  distri- 
bution beneath  the  lamp. 

The  lamp  is  at  present  <!Upplied  by  the  General  Electric  Com- 
pany in  but  one  size,  having  a  consumption  of  44  watts  and  grr- 
ing  a  mean  horizontal  rating  of  22  cp,  equivalent  to  35  befners. 


»-CP  TANTALUM  LAMP. 

It  is  ntade  for  voltages  of  too  to  130  volts  and  fitted  only  with 
the  standard  Edison  base.  It  is  not  recommended  for  use  on 
alternating-current  circuits. 

This  lamp  will  enable  central  stations  to  reduce  the  cost  oi 
lightuig  to  the  customer  and  therefore  meet  and  resist  compe- 
tition, secure  additional  desirable  business  and  increase  tbcir 
net  earnings.  While  the  first  cost  of  the  tantalum  lamp  is  some- 
what higher  than  that  of  the  ordinary  carbon  filament  lamp,  this 
additional' cost  is  saved  scvcraj  times  over  by  the  consumer  baj- 
ing  electricity  at  avcr.ige  meter  rates  given  by  electric  lighting 
companies.  The  average  life  of  the  latnps  is  about  750  hours  ird 
the  value  of  the  new  lamp  as  shown  by  the  savnig  they  securf 
in  consumers'  cost  of  electricity  at  various  r.ites  per  kilowait-hocr, 
is  given  in  the  following  table: 

S«vinK  in  cost  of  electricity  at  inrioas  ritt*  ^ 
44. wall  'lanuluni  l»mf. 
Over  preacnl  Over  prr*eol 

j-S-watt.  ja-tj)  lamp.  j.i-watt.  is<f  I^V- 

l>.«7  »i.»o 
2.8  J  i.vS 

3.47 

S-7»  !.<>» 

It  is  expected  that  the  new  lamp  will  be  supplied  to  lighting 
customers  on  direct -current  circuits  on  a  liberal  policj  as  f 
charges,  either  on  a  renewal  or  on  a  purchase  basis.  The  liatf 
possesses  .several  attractive  features  which  should  appeal  ^ 
to  the  central  station  man  and  to  his  customer.  The  adverti'ing 
value  of  this  new  lamp  as  a  novelty  represents  an  asset  to  tlw 
lighting  company  first  introducing  it  to  the  public  in  it«  'fction 
The  brilliancy  and  (juality  of  light  of  the  tantalum  lamp  is 
surpassed  and  is  predicted  to  render  it  most  attractive  to  tbt 
omsuniing  public. 


Katt  per 
kw-hour  cenii. 
10 
1 1 

IS 

IS 
•4 

•  5 
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On  an  equal  pro-rated  u'eftil  life  ba»i<  with  present  i6-cp,  3.1- 
watt  lamps,  central  stations  now  supplyinf;  free  renewals  could 
aflford  to  supply  inntaUim  lamps  at  a  low  figure  without  adding 
to  their  present  lamp  renewal  costs.  Central  stations  now  fur- 
nishing free  renewals  of  3. 5- watt  lamps  could  similarly  supply 
the  tantalum  lamp  at  a  little  higher  figure 
without  increasing  their  renewal  costs.  In 
any  cas*  the  consumer,  as  shown  by  the 
foregoing  table,  would  save  several  times 
the  value  of  the  charges  of  the  tantalum 
lamp. 


cases  of  great  advantage.  Tllis  is  particularly  true  where  the 
motor  is  to  be  direct  connected  to  or  built  into  a  machine  which 
it  is  to  drive.  Particular  attention  is  called  to  the  fact  that  this 
design  secures  a  motor  of  small  dimensions  and  light  weight, 
not  so  much  by  a  reduction  of  the  motor  proper  as  by  the  cur- 


Riveted  Frame  Induction 
Motors. 


The  Stanlcy-G.  I.  Electric  Manufacturing 
Company,  Pittsfield,  Mass.,  has  just  placed  • 
upon  the  market  a  type  of  polyphase  induc- 
tion motor  which  posscs-ses  the  distinguish- 
ing characteristic  of  having  the  laminated 
iron  core  of  the  stator  freely  exposed  to 

the  air  around  its  entire  periphery.  The  frame  is  held  to- 
gether by  means  of  a  rivclcd  construction  which  has  rendered 
it  possible  to  do  away  with  the  cast  iron  ribs  which  arc  used 
with  motors  of  larger  sizes.    In  this  way  it  is  unnecessary  to 


rUi.  3.— DISSEMBLEll  VIEW  OF  3-MP  MOTOR. 

tailment  of  the  material  which  is  of  no  active  value.  Every 
particle  of  the  material  included  i>  put  to  valuable  use. 

Fig.  I  illustrates  a  motor  of  this  new  type  side  by  side  with 
an  early  Stanley  motor  of  higher  speed  and  the  same  output, 
which  was  on  the  market  fifteen  years  ago.  The  progress  in 
induction  motor  engineering  cannut  be  more  strikingly  illustrated, 
especially  when  it  is  remembered  that  the  present  motor  excels 
the  old  type  in  points  of  efficiency  and  general  performance  to  as 
marked  a  degree  as  in  size  and  weight. 

These  motors  are  built  in  sizes  from  i  to  7S  hp,  and  for  two- 
phase  or  three-phase  current.  The  secondary  is  in  each  case  of 
the  squirrel-cage  type,  the  simple  and  indestructible  character 
of  which  is  well  known.  No  switches  or  moWng  electrical  (;pn- 
tacts  whatever  are  used,  so  that  the  motor  is  unaffected  by 
dust  or  dirt.  Furthermore,  there  is  no  danger  from  electric 
sparks. 


FIC  I.— NEW  MOTOR  AND  OU)  STANLEY  MOTOR  OF  TYPE  BUILT 
I.S  YEARS  ACa 

use  end  castings  of  greater  diameter  than  the  laminations,  and 
thus  the  dimensions  and  weights  of  the  motors  arc  greatly  re- 
duced. The  design  and  construction  arc  such  that  the  as- 
sembled structure  is  made  rigid  and  incapable  of  distortion. 
The  feel  of  the  motor,  which  arc  a  part  of  the  end-frame  cast- 


FIG.  2.— THREE-gU.\RTER  VIEW  POLVPHASr  MOTOR. 

ing,  are  spread  well  apart  so  as  to  give  the  motor  a  substantial 
base. 

The  advantages  of  the  design  <lescril>ed  above  are  apparent. 
The  motors  arc  light  in  weight  and  therefore  easily  handled, 
and  may  be  supported  for  operation  in  places  where  heavier 
motors  could  not  be  used.  The  small  dimensions  arc  in  many 


Small  Curtis  Steam  Turbine. 


The  accompanying  illustration  shows  a  75-kw  Curtis  steam 
turbine  generating  set,  of  a  type  adapted  for  train-lighting,  as 
an  exciter  in  generating  stations  and  for  auxiliary  power  of 


SMALL  CURTIS  STEAM  TURBINE. 

all  kinds  where  small  space  and  quiet  running,  as  well  as  mini- 
mum expense  for  installation,  arc  of  importance.  Machmes  are 
built  for  these  purposes  in  sizes  from  15  kw  to  300  kw,  for 
operating  cither  condensing  or  non-condensing  at  pressures  rang- 
ing from  80  to  zoo  lbs.  in  the  smaller  sizes  and  from  100  to 
200  lbs.  in  the  larger  tyjies,  without  reducing  valve  and  at  any 
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degree  of  superheat  up  to  about  200°  F.  without  danger  of  in- 
jury. 

In  these  smaller  sizes  of  turbines  the  bearings  are  supplied 
with  oil  by  the  usual  oil  rings  and  wells  of  ample  proportions. 
Since  the  system  is  closed,  there  is  no  waste  of  oil  from  spat- 
tering or  other  causes.  No  internal  lubrication  is  necessary, 
and  as  a  result  the  exhaust  steam  can  be  used  in  heating  sys- 
tems or  in  manufacturing  processes,  as  it  is  entirely  free  from 
oil. 

The  speed  of  the  turbine  is  held  constant  by  a  centrifugal 
governor  which  controls  the  steam  supply  entering  the  turbine. 
A  uniform  speed  is  obtained  irrespective  of  load  conditions.  In 
addition  to  the  regular  governor  an  emergency  governor  is  sup- 
plied which  shuts  oflF  the  steam,  if  for  any  reason  the  speed  should 
rise  a  certain  percentage  above  that  fixed  a«  normal.  This  en- 
tirely eliminates  any  danger  of  excessive  speeds. 

The  generators  in  these  turbine  sets  gain  indirectly  in  com- 
pactness because  of  the  higher  operating  speeds  as  compared 
with  generators  of  the  engine  driven  type,  and  the  cylindrical 
design  of  the  turbine  suits  exactly  the  compact,  well  propor- 
tioned electrical  unit. 

From  their  compactness  and  absence  of  vibration,  the  small 
Curtis  stentn  turbine  sets  have  found  a  wide  field  in  electrical 
train  lighting,  mounted  either  on  the  locomotive  or  in  the  bag- 
gage c.ir,  ,is  exciter  sets  in  power  houses,  and  for  small  power 
and  lighting  installations.  Being  easily  and  quickly  located  in  an 
odd  corner,  they  have  been  found  exceptionally  well  adapted  for 
auxiliary  units  in  manuf,'icturing  establishments.  In  the  smaller 
sizes  the  set  makes  an  ideal  unit  for  marine  work. 


Improvements  in  Water-Tight  Floors  for  Cen- 
tral Stations. 


In  laying  out  storage  battery  rooms  special  attention  must  be 
givjn  to  the  drain;ii  i-,  the  ventilation  of  tlie  loom  and  to  the  ma- 
terial used  in  the  construction,  owing  to  the  presence  of  tree 
sulphuric  acid  in  the  air  caused  by  the  gassing  of  the  batteries. 
Cement  floors  arc  not  suitable  for  battery  rooms  because  of  the 
chemical  action  of  sulphuric  acid  on  the  cement;  but  inasrrc.ch 
as  cement  enters  largely  in  the  construction  of  the  floors  of  nearly 
all  modern  fire-proof  structures,  it  cannot  be  readily  eliminated, 


nc,  I<— BAITERV  ROOM,  DL'ANE  &TKEET  ST.MION  OF  THE  NTW  YORK 
EDISON  CO. 

90  that  S'.nie  means  of  protecting  it  must  be  used.  The  usual 
method  of  laying  battery  room  Moors  is  first  to  place  a  layer  of 
concrete  over  the  arches  and  floor  beams  and  then  finish  with  a 
coat  of  cement.  When  this  is  dry  the  floor  is  thoroughly  mopped 
with  hot  asphalt  and  tile  or  vitrified  brick  is  then  laid  with  1/16- 
in.  joints  which  are  filled  with  hot  asphalt  so  as  to  make  the  floor 
both  ac  'l  and  water-proof.  It  is  characteristic  of  asphalt,  how- 
ever, to  become  soft  in  warm  weather  and  to  be  depressed  under 
the  w?i;;ht  of  ihe  batleries  which  causes  the  material  to  >->ie 
up  between  Ihe  tile  or  other  paving  material.  Moreover,  the 
commercial  asphalt  is  so  adulterated  with  tar  and  pitch  that  it 
soon  becomes  useless  for  the  purpose  intended,  if  it  is  not  so 
from  the  beginning. 


A  co:npound  which  is  coming  into  very  general  us«  for  this 
purpose  is  known  as  "Hydrex,"'  and  in  combination  with  "Hydrex 
felt,"  has  been  .successfully  employed  on  the  battery  room  floors 
of  some  large  central  stations.  The  compound  is  melted  and 
mopped  on  hot  to  the  floor  and  between  two  layers  of  the  felt,  the 
latter  being  again  mopped  before  the  tile  or  brick  is  laid.  The 
joints  of  the  paving  material  are  run  with  the  compound,  and  in 
this  respect  the  procedure  is  similar  to  that  described  above,  the 
only  difference  being  in  the  material  applied,  depending  primarily 
upon  specially  made  felt  The  Hydrex  compound  is  said  to  possess 
superior  acid-resisting  qualities  and  does  not  become  soft  at  the 
moderate  temperatures  which  render  asphalt  soft,  so  that  it  does 
not  ooze,  nor  place  the  floor  out  of  alignment.  There  is  consider- 
able knack  in  applying  the  substance  so  as  to  properly  drain  the 
floor  and  the  walking  surface  above  it.  The  exposed  surfaces  in  the 
room  and  the  conduits  for  carrying  off  the  gases  are  painted  with 
Hydrex  cement,  a  liquid  having  the  consistency  of  thick  black 
paint,  which  is  applied  with  a  brush.    Iron,  wood  or  any  other 


riC.  2.— APPI-ICAriON  OF    HVOREX  FELT. 

substance  heavily  coated  with  this  cement  is  said  to  be  rendered 
acid-resisting. 

The  felt  used  is  very  tenacious  and  pliable  and  possesses  excel- 
lent water-proofing  qualities,  being  absolutely  imperA-ious  to 
water.  The  felt  was  originally  made  for  underground  water- 
proofing and  to  resist  the  scscre  conditions  of  such  work.  It  has 
been  extensively  used  in  water-proofing  foundations  of  power 
houses  and  in  water  pressure  work.  The  felt  also  possesses  excel- 
lent insulating  qualities,  and  besides  being  used  under  generators 
to  insulate  them  from  the  ground  where  this  is  desirable,  it  has  also 
been  adopted  for  third  rail  insulation  on  some  of  the  large  trunk 
lines.  The  ordinary  tar  or  asphalt  papers  which  arc  not  of  them- 
selves water-proof,  are  not  suitable  for  such  work,  since  they 
soon  dry  out  and  disintegrate  when  exposed  to  the  atmosphere. 
There  has  always  been  a  demand  for  a  felt  having  the  nature  of 
a  membrane  which  in  addition  to  being  saturated  like  the  ordi- 
nary  so-called  water-proof  papers  was  at  the  same  time  treated 
by  some  additional  process,  so  a.s  to  be  in  itself  impervious  to 
air  and  water.  'Iliis  would  mean  a  felt  which  if  shaped  into  a 
box  and  filled  with  water  would  still  be  durable  and  elastic  and 
not  let  a  drop  of  w.ntcr  pass  through. 

By  means  of  ilie  construction  above  outlined,  battery  rooms 
may  be  placed  on  the  upper  floors  of  stations,  leaving  the  base- 
ment free  for  all  cable  runs,  high-tension  bus-bars,  air  chambers, 
rheostats,  resistances,  etc.,  and  permitting  a  well-designed  drain- 
age system  which  would  be  impractical  were  the  battery  in  the 
basement  as  is  often  the  case.  An  impervious  felt  being  a  fair 
insulator,  it  may  be  used  in  a  number  of  places  where  a  cheap 
insulating  substance  is  desired.  The  felt,  which  is  made  by  the 
llydrex  Felt  &  Knginrcring  Company,  of  New  York  City,  is  now- 
being  used  in  water-proofing  the  Pennsylvania  tunnels  under 
New  York.  The  increasing  use  of  concrete,  especially  in  the 
foundations  of  modern  power  houses,  emphasizes  the  necessity 
of  a  reliable  material  and  method  for  water-proofing.  The  chief 
requisite  in  a  water-proofing  substance  is  elasticity,  which  will 
not  crack  with  any  settling  or  cracking  of  the  masonry.  The 
felt  is  also  used  in  the  roofs  of  power  houses  and  for  engine 
foundations. 


Digitized  by  Google 


ELECTRICAL  WORLD. 


Industrial  and  Commercial  News 


THE  WEEK  IN  TRADEr-Wholenle  trade  wat  ttuicter,  but 
m  ^  whole  vttj  leitiiieiDcy  conditieM  pftviiL  Rdief  iiom 
dfonfbt  in  may  iii^pBrtaal  braiat  Metimu  rcatoved  prMpccia 
of  bOHitifid  harMtU,  and  the  bunneM  of  the  mtian  infail*iaed 
a  rahaaie  diet  h  exoeptionally  heavy  for  the  seaicn.  Seme  evi- 
deiicea  of  eoasemtiini  icgarding  production  beyond  iMiired  de- 
mendt  are  noted,  but  im.  maay  of  die  leadiiv  indttitiiea  eontrMto 
have  been  placed  for  the  cndte  owut  dming  the  remaiader  of 
the  year,  while  sletl  mill*  are  boohed  well  Into  WV-  One  of 
the  featnre»  of  the  week  waa  the  teUkmcnt  of  the  oool  mining 
ttwibles  in  Ohio.  Railway  eatnblgi  HtM  far  available  for  June 
Aow  a  gain  of  10.5  per  cent  over  last  year's  figures,  and  foreign 
commerce  at  the  port  of  New  York  exceeds  the  volume  in  1905 
by  $3.;t)i,93o  as  to  imports  and  $2,515,542  as  to  exports.  Manu- 
facturers in  a  number  of  lines,  notably  hardware,  fine  cottons 
and  shoes,  report  orders  booked  ahead  to  a  greater  extent  than 
is  usual  at  this  tuiuv  One  of  the  events  of  the  week  in  the 
iron  market  was  the  dissolution  of  the  so-called  gentJcmenV 
agreement  to  maintain  prms  vn  S'mthem  foundry  pig  iron  and 
the  booking  of  some  orders  ,n  n  n  iluction  of  $1  per  ton.  Out- 
side of  the  compctitivf  7im>t.  however,  the  tendency  is  to  iiiaiii- 
tain  the  firmnets  ol  the  past  week.  The  stecl-makmg  irons  arc 
hifilitr  .'it'-rl  pij^itivr!)  Marrr.  wliilc  lic^'cnicr  ;ind  forging  steel 
blUcI-".  an-l  lii;:it  ■•.vc]  raiN  liavf  Iktii  .-idv.'iticed  50  rents  to  $t 
per  tfm  Im  :  li'n;ally,  rji.ikrrs  of  r.isi  iti-ii  pipe  :uc  being  otTertd 
premium."!.  1  1  ?i  to  $2  ]K.r  ton  for  <  ;irly  ilelivcnr*,  and  tln  rc  is 
talk  of  rai-iiiK  liars.    Demai^d   fiir  lini'-licj  niaterial  ii 

hea\x  whiie  ihe  &teeJ-rail  mill*  ti;ivc  aiMtd  to  tlicir  .ilready 
heavy  conitiiitmenis  for  1906  ^md  I'jO?.  Wire  prriducts  display 
more  artivity  tli;<Ti  is  usual  at  tins  sccisiin.  and  ^ale=  of  kki.oio 
tmu  <i:  ^■,,<■l  birs  Ijave  been  tr.adi:  in  the  Chicapo  di^trirt.  t'op- 
per  Is  du'.l  .irv!,  iiriL-c-5  arc  ensier.  Fur  the  tir-,t  tiir.e  ■siiu-e  May 
It  copper  [ nrr  ;  Were  reduced,  ihc  rpdui-tio;i  rui)<nint;ii^;  to  J.4 
to  .'5-r6  ccr~"  This  was  on  indiltomit  deii'.iint,  wilfi  ;i  desire 
on  the  pan  f  1  n-.c  holders  to  work  oi7  1  ;>ortion  of  ;lieir  hold- 
ings. TVu'  I  iiii;  quotations  were  18  t,i/i6  for  Lake,  i8j4  for 
electr  Utic.  .rid  iS  5/16  for  casting  stnck,  Bradstrett's  reports 
173  business  tailurcs  last  week.  'nsi<i  ie  three  more  than  those 
of  the  week  previous;  also  of  the  ri  rn  -pi  rtding  week  last  year. 

CO.VDITIOX  OF  CX)PPER  MARKET.— In  discussing  the 
recent  sitii.ition,  Copptr  Gatsip.  the  bulletin  of  the  N'atioiial  Con- 
duit &  Cable  Company,  says :  "It  is  the  consensu-!  of  opinion  that 
copper  will  lie  in  good  demand,  not  only  imtil  the  end  of  1906, 
but  that  the  tendency  is  for  another  year  of  great  activity  in 
1907.  A.great  deal  depends  up<in  the  character  of  this  year's  crops. 
If  they  turn  out  as  favorable  ai  last  season's  business  will  un- 
doubtedly feel  the  atiffiulating  effiect  of  a  splendid  agricultural 
ahuaiion.  With  the  many  encouraging  features  noticed  at  all  tnde 
centers  there  is  abiimlant  reason  to  regard  the  outlook  optfan* 
Uticalty.  Developnvents  iti  electrical  c|ii.-irlcrs  all  point  to  an 
istmcnie  demand  on  account  of  new  work  from  this  source.  The 
wire  oonsumins  industry  is  feeling  the  expansion  in  this  field 
to  an  extraordinary  degree,  and  with  the  prospects  in  sight  an 
enormnus  tr^nn-igc  of  copper  will  be  rctjuircd  for  electrical  equip- 
ments alone  Cables,  miscellaneous  wire  products,  motors,  djua- 
mos  and  telephone  installations  are  all  using  up  steadily  increasing 
quantities  rf  copper.  The  end  it  not  yet,  and  whit  with  the 
electrific.-itirn  of  the  r.iilroads  begun,  the  extent  to  which  elec- 
trical improvements  will  be  spread  will  eventually  be  on  a  tre- 
mendous scale.  Electrical  demand  for  copper  will,  therefore, 
continue  to  be  a  leading  Eictor  and  a  very  marked  feature  in 
the  copper  situation.  There  are  many  interesting  phases  in  con- 
nertion  with  the  copper  market,  but  the  growing  demand  for 
the  wider  introduction  of  electrical  appliances  is  one  of  the  most 
vital  in  m.iint.iining  the  unusual  strength  now  seen  in  the  copper 
trade.  Domestic  consumption  is  estimated  at  the  rate  of  6q»- 
000.000  ;x)unds  of  copper  per  month,  and  on  thil  basis  tiM  fump 
tity  av.iil.-iblc  for  export  is  confined  to  proportionately  aaiiwer 
limits  than  in  former  years.  Latest  transactiom  iadude  lalea 
for  October  and  November,  at  prevailiiif  pfioes.'* 

ALl.l. S.CHALMERS  TURBO-GENERATOR  FOR  MERt- 
DEN.— The  Meriden  (Cotm.)  Electric  Light  Company  has  le* 
cendy  placed  Its  order  witb  the  AlUa-Qialmera  Conipany,  of 


Milwaukee,  for  a  500-kw  turbo-generator  unit  to  be  installed  at 
the  power  bouse  in  Meriden  late  in  the  fall  for  lighting  and  power 
purposes.  In  additon  to  the  turbine  and  generator  proper,  the 
.Allis-Chalmcrs  Company  will  furnish  a  structural  steel  founda- 
tion frame  and  a  surface  condenser  with' 2,000  sq  ft.  of  cooling 
surface,  including  centrifugal  circulating  pumps,  air  punipi,  etc. 
The  turbo-generator  is  the  standard  500-kw  construction,  wound 
for  60  cycles,  i,30O  volts,  two-phase,  with  a  >team  pressure  of 
US  lbs.  per  square  inch.  The  turbme  is  direct-connected  to  the 
revolviiiK  field  of  the  generator.  The  turbine  and  alternator 
rotors,  each  carried  on  two  bearings.  wi!1  rest  ot^  ;t  continiinns 
bed  plate,  which  is  provided  with  suital  lc  slides  to  allow  lor  the 
expSnsion  and  contraction  of  the  liirbiiie  rylnider,  arid  in  order 
to  preserve  the  alignment  ci  the  entire  unit.  Units  sindar  to  itiis 
one  are  now  on  order  for  the  city  of  Jacksonviile,  Pla.,  the 
Western  United  Gas  &  Electric  Company,  of  .NnriTa,  III.,  and  t'le 
Muncie  F.Iectric  Light  Company,  of  Mnrxie,  Ind  Hr.ih  turhine 
and  alti  rn.'it.ir  arc  the  products  of  the  .MIh  Ch.i'.nirrs  Conip.-iny. 
The  alternat  ir  wt!l  be  built  at  the  vompany »  electrical  works, 
Cincinnati,  ai.d  tlie  turbine  will  lie  hniU  1:)  the  West  Allis  worka, 

ORDERS  FOR  VOLTAX.— The  Pubi  c  Service  Corporation 
of  Aurora,  Ind.,  has  recently  placed  a  large  order  with  the  Electric 
Cable  Company,  of  17  Batter>'  Place,  New  York,  for  Voltax,  the 
new  insulating  compound,  which  it  will  use  for  purposes  of 
waterproofing.  The  Electric  Cable  Company  has  recently  sold 
a  large  quantity  of  Voltax  to  \'-mx\  Smith's  Hotel  Company  as  a 
waterproof  paint  for  use  on  telegraph  and  trolly  poles  and  fence 
posts  on  its  property  in  the  Adinod^S.  The  Electric  Cable 
Company  has  been  selling  this  compound  extensively  for  this 
ptirpose.  The  Bram  Goods  Manufacturing  Company,  of  Brooklyn, 
.New  York,  has  placed  a  large  order  with  die  Electric  Cable 
Compaay  for  Votex  for  waMnpraollag  concrete  loon. 

THE  STROMBERG-CARLSON  TELEPHONE  MANU- 
FACTURING COMPANY,  of  Rodiester,  N,  t^iortt  banw 
closed  eoattacts  lor  awfttUiaarda  for  fha  folkmitig  pbwes:  Velaat, 
Pa.i  Chicaga,  UL;  Di^ateh.  N.  Y.;  Soda^  N.  Y.;  Old  Fbrl. 
N.  C|  Wabtat;  Ktns.;  Herfciaier,  N.  Y.;  Syraenie,  N.  Y.;  Leoa, 
la.  t  Scatd^  Waiih.  It  has  also  closed  contracts  with  die  McdD' 
i>olitan  Weal  Side  Elevated  Railway  Compaay,  Chicago,  IIL,  and 
the  CpAan  Eastern  Railway  Company,  New  Yottt 

THE  VALLEY  FORGE  SYSTEM,  of  railroads,  with  offices 
on  the  twenty-first  floor,  I-and  Title  Ruilding,  Philadelphia,  is 
to  build  a  third-rail,  low  grade,  private  right  of  way  line  without 
grade  crossings,  from  Philadelphia  to  Phoenixvillc.  Pa.  Much 
of  the  right  of  way  is  already  acquired.  .VIr.  L.  Knowles  PerOt  i> 
president ;  Marshall  S.  Lynch,  chief  of  engineers :  G.  U.  G.  Hol* 
man.  electrical  cogiiieer,  and  Wm.  J.  Phillips,  Jr,.  manager  of 
right  of  way. 

LARGE  CANADIAN  CONTRACT.— Westinghouse,  Church, 
Kerr  &  Oxnpany  have  been  retained  by  the  Grand  Trtmk  Railway 
Company,  of  Canada,  as  engineers  to  construct  in  Torooio  OOO 
of  the  roost  modem  and  up-to-date  terminals  in  the  Domhlioa 
of  Canada.  This  new  <<tation  is  to  cost  over  $3,000,000  and  wffl 
have  most  complete  facilities  for  the  freight  and  passenger  trans- 
portation of  (he  Granr'  Tro:  k  , m!  the  Canadian  Pacific  railroads. 

MILL  A\D  P.\CK1.\G  HOL  SE.-Libby,  McNeil.  Libby 
L  inpariy.  of  Union  Stock  Yards,  Chicago,  has  ordered  one  200- 
kw  ireiierator  and  eight  motors,  ranging  frotn  10  to  ^S  hp,  from 
the  Cn  cker-Whceler  Company,  of  Air.:-i  u.  \  J  I'lir  Ip-wich 
.Mills,  of  Ipswich,  Mass.,  have  recently  ordered  from  tlie  Crocker- 
Wheeler  Company  one  s5»volt  generator  to  fnrnUb  light  for 
their  building. 

\V.  M  .Sllia  il.W  \'  ri  UrP.\NY,  136  Liberty  Street.  New 
York  City,  are  iii-,;.d' nicr  ;"in  ad(!itinn  ti  the  i>Tf'er»»  pUnt  at  the 
State  Training  Srhoo'.   f.  r  W.nnen  at  Hiid'^ini,   N  and  in 

addition  are  installing  twelve  40-hp  motors  on  brick  machines  at 
the  yard  of  the  Bartlctt  Brick  Company,  at  Hudson,  N.  Y. 

GENERATOR  FOR  MILI-ER  LOCK  COMPANY.— The 
Crocker-Wheeler  Company,  of  Ampere,  N.  has  received  an 
order  from  the  Miller  Lock  Company,  of  Philadelphia,  Fa.,  for 
a  a^4cw«  aso-volt,  engine-type  generator  to  (nraish  power  for 
running  varioas  motor-driven  machinery. 

INCREASE  OF  PLANTS.— The  AlVanee  (0.>  Gas  ft  Elso> 
trie  Company  expects  to  increase  its  power  plant,  potting  in  new 
boilers,  and  proposes  also  to  ado^  steam  turbines^ 
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BELL  TELEPHONE  PROSPERITY.— Figures  of  recent  Bell 
telephone  output  have  been  given  in  these  columns.  The  output 
statement  of  the  American  Telcptaooe  &  Telegraph  Company  for 
May,  rcinarin  the  /K'a//  Sirtet  lowmal,  surpaaaed  all  previout 
records  in  both  gross  and  net  output.  11ie  best  previous  record 
iras  for  April,  1906.  The  May  (roas  ouiput,  tor  the  second  month 
in  the  hittoiy  of  the  comiiany,  exceeded  the  aoo.ooo  mark.  These 
reeord-brealdnff  remits  arc  the  reflectioa  of  the  aggressive  policy 
of  the  company,  of  the  general  business  prosperity  of  the  country, 
□nd  of  llic  vunimer  demand  for  telephones,  which  uiiually  begins 
about  the  middle  of  May.  The  replacing  of  the  telephone  service 
destroyed  by  the  San  Francisco  lire  is  also  partly  accountable  for 
the  large  output  The  company  lost  Dvcr  35.000  stations  by  the 
fire,  and  several  heavy  shipments  of  instruments  West  have  al- 
ready been  made.  The  following;  table  shows  the  gross  and  net 
outputs  inr  the  months  of  January.  February,  March,  April  and 
May,  1906k  together  yith  those  of  the  oorrespoodiflg  periods  of 
1905: 
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THE  WEEK  IX  WALL  STREET.— The  atock  market  was 
depressed,  general  declines  having  occurred  in  pod  stocks,  such 
as  Reading,  as  well  as  in  the  United  States  Steel  shares  and 
Hwcialties,  like  Interborough-Metropoliian.  The  latter,  which 
had  been  sonnrted  at  ift,  broke  vMently  early  in  the  week  and 
dropped  wX  one  time  to  41.  The  cause  of  this  decline  was  in- 
explKsUe.  There  was  a  general  rally  at  the  close  of  the  week. 
The  tdegrapih  stocks,  of  the  electriG«>  are  the  on^  onc»  that 
ektsed  with  gains.  Western  Union  dosing  at  g«  ex  div..  an  ad- 
vance of  M  pobt,  and  American  Tdegraph  ft  Cable  at  91.  whidi 
is  a  like  gain.  Aliit-Chahners  conmon  dosed  at  91,  and  pre- 
ferred at  56}4.  the  btier  being  a  decline  of  ^  point  Gencnl 
Etactiie  ii.off  a  fraction,  closing  at  ifisK.  end  Wcstinghonsc 
drappcd  3  points*  the  last  qooution  being  1581  American  Loco- 
motive caaunmi  doicd  at  tig^  and  preferred  at  Ii5>  Among  the 
iractiuns,  BrooMyn  Rapid  Transit  suffered  a  net  loss  of  a 
points,  and  Metropolitan  Street  Railway  3,  ttie  dosing  prices 
being  78  and  iia  rcspectivdy.  InterbofOHi^Metraiwlitan  coo- 
mon  closed  at  43,  which  is  a  net  decline  of  7  pointi.  and  pre- 
ferred, at  78!^.  a  losy  of  4^  points.  The  market  for  oof  side 
sccnriticfl  was  irregular,  fcrflowing  the  course  of  the  main  mar- 
ket The  following  are  the  dosing  quotations  of  June  a6: 


NEW  YORK  NAVY  YARD  TURBINES.— The  Navy  De- 
partmcot  to  it«  recent  power  extensions  to  the  New  York  Navy 
Yard  tmt,  thcoegli  ita  Bnran  of  Yards  and  Dodn^  adopted 
Weatintfwine-Pusam  itcem  twMnea,  wWdi  will  be  installed  hi 
Bnilding  Na  41.  The  present  installation  will  comprise  two 
50O*kw  mits  operating  under  150  pomids  steam  pressure;  sS-ineh 
vacmim  and  on  snperheated  steam  at  lOO  degrees  fUi.  The 
power  plant  supplies  three-phase  ahetnatmg  current  at  ejoo 
volts  and  60  c^de  frequency  to  the  madiine  shops  and  dry 
dodci  and  for  other  geeeral  purposes  about  the  New  York 
yardi,  iaduding  lightiiv  of  bniMimn.  The  boilecs  will  he  of 
dw  Slitlmg  water  tiibe  typ^  widi  Foilcr  {Btcmal  mperheaters. 
WotAington'  surface  condensers  will  be  used.  This  will  make 
the  secflod  turbine  plant  that  die  Wcstingihonse  Machine  Com- 
patqr  has  Instalcd  for  the  Navy  Department;  the  first  one  being 
at  the  Boston  Navy  Yard,  where  the  turbines  have  been  giving 
very  g<M>d  service. 

TELEPIiO.W  IN'  S.\N  FRANCISCO— The  Independent 
Home  Ti-li'phoiic  Company  of  that  city,  imnic<liatcly  upon  the 
graJitioR  of  ilie  franchise  (for  wliitli  it  p.ii<i  the  city  $^5,000. 
and.  in  addition,  donated  $75,000  10  the  relief  fund),  signed  con- 
tracts with  the  .\titomatic  Electric  Company,  of  Chicago,  for 
automatic  telephone  equipment  with  immediate  provision  for 
10.000  lines.  Work  will  be  beKuti  as  soon  as  conditions  in  the 
stricken  city  will  peniiit.  It  is  impossible  to  say  at  this  time 
how  soon  the  exchange  will  be  in  operation.  1lie  time  is  aus- 
picious for  the  entraiKe  of  the  independents  into  S^n  l^'rimci^co. 
The  partial  destruction  of  the  Bdl  equipment  there  and  the  delays 
of  rebuilding  should,  it  is  thought,  mdce  the  road  of  the  inde- 
pendents much  easier  to  travel. 

.  STEAM  TURBINES  FOR  D.  L.  ft  W.— The  Dehiware  Ladt- 
awanna  &  Western  R.  R.  Company  has  contracted  yvith  the 
Wesiinghouse  Machiite  Company  for  two  Wcstinghouse-Parsons 
steam  turbines  (o  he  inst.illed  in  its  new  passenger  terminal  at 
Hoboken,  K,  J.  The  turbines  will  operate  under  a  steam  pressure 
of  140  pounds.  a8-ittch  vacuum  and  moderate  superheat,  driving 
550-kw.  thrcc-phn<<-.  60-cycIe  Wesiinghonse  generators  of  the 
rotating  fnlil  fii<|iivt.-i!  tiirlm  type.  These  machines  will  supply 
current  to  the  >talii>ti  and  yard*.  Internal  superheaters  will  be 
used,  whix  the  L.nidcnimK  *ystcm  will  be  Worthin^tun  brir<imct- 
ric.  Pabcuck  &  Wilcox  boilers  will  supply  steam,  using  small 
anthracite  coal. 

THE  DERBY  GAS  COMPANY,  Deiby.  Conn.,  hu  retained 
W.'  S.  Barslow  ft  Cbmpany,  $6  Fine  Street.  New  York,  as  enp- 
neers  in  makfaig  txienehe  additions  to  its  dectric  power  pluit 
and  distributing  ^stem.  The  pfcsent  plant  win  be  remodeled 
to  conform  with  ttie  new  installatians.  When  the  plant  is  com- 
pleted it  will  be  one  of  the  most  modem  of  its  kind  and  will 
include  some  inferestinR  departiiro'  from  current  practice. 

MONTREAL  RAILWAY  I'OWKR  HOl'SE  — The  Mon 
treal  Street  Railway  t'niipany  i-^  about  lo  h;\\t:  cotistnicted 
a  large  new  xeam  power  li'>u>e.  It  will  be  c'juipped  lo  have 
a  capacity  of  about  2.>.iitx)  h]!.  The  plant,  which  will  be  of 
modern  con.struction  in  all  particulars,  will  be  built  by  the 
Canadian  branch  of  J.  G.  White  ft  Co. 
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STdXF.  5:  WF.R.STKR  FA'Gl N KMK 1  NT,  COR P( )R AT I(  >N"  — 
.\n  ( rij.'nu  eriiiK  m<\  constnicdon  c nii;>iiii> .  w  ith  a  lii!:>  p.mi-ir, 
cash  cajiital  of  $jso.ooo,  lia-  ln-en  orgaiiizt  il  Ny  Stone  Hi  WcU^ier, 
under  the  lau*  i  f  >.iri^-..ii  linsettb.  ti'  ei-,yL;i;e  in  a  general  eiii:u>eer 
ing  and  const  ruction  business  in  connwlioii  with  larne  iiiidei- 
takings.  Ilie  enRiiietritiK  ciirpuration  will  take  over  the  cngi- 
neering  pari  of  the  ImiiiMe^s  of  Stone  &  Webster,  which  was 
DriKinally  the  iiniKirt.mt  part  of  their  general  bvisinev^  Stone  & 
Webster,  some  to  years  ago  in  Uostnn.  were  among  the  first  to 
enter  the  field  of  electrical  development  av  electrical  engineers 
and  experts,  the  bu-iness  sdoii  reaching  large  proportirtns  During 
the  la>t  few  years,  however,  on  acc'>in!i  of  other  important  in- 
ter(  >-t>^  of  the  t'lrin.  their  eflTortr-  along  tlK>c  lines  have  bceri  al- 
iii'i^t  excln>i\  cl>  devoted  to  the  ■'executive"  re<)nirciiients  of  the 
vari'ins  ri  mpaiiiey  under  their  management  .Xs  the  firm  de*ires 
to  devote  its  time  and  energies  to  financial  aflfair";  and  the  mai- 
agemcnt  and  development  of  the  nunurous  properties  which  it 
operates,  it  has  formed  the  Stone  &  Webster  F.ngitieering  Cor- 
pomtion,  the  personnel  of  which  will  largely  consist  of  men  who 
have  been  .issoci.iled  with  the  firm  for  years  in  connection  w^th 
the  engineering  and  construction  side  of  their  iMisincss.  In  addi- 
tion, arrangenients  have  been  tnade  to  associate  with  the  new 
company  engineers  of  prominence  in  their  various  line».  with 
the  idea  of  placing  it  in  a  position  to  undert:ike  engineering  and 
construction  work  of  importance  throughout  the  coontiy.  Al 
the  stock  of  the  company  has  been  taken  bjr  Stone  ft  Webster  wd 
their  assnciales. 

MKXICW  TKI.EGRAPH -The  Mexican  T.  legraph  CfW 
pan>  for  the  June  quarter  shows  a  gross  of  SiTo.^txi  as  cvun- 
pared  with  $135,000  last  year,  a  net  of  $142,500  and  a  toUl  sur- 
plus Of  «a^i«3.734- 
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DlVlDENUS^Thc  directors  of  tbt  Electric  Stonfe  B«tt«ry 
Compauty  haw  declared  a  dividend  of  i}4  per  een^  bodi  en  tlie 
common  and  preferred  stock*,  payable  Ja^  x  Tht  American 
Telephone  tk  i'degraph  diivctors  liave  declared  the  regnlar 
qiiiirterly  dividend  uf  i)4  per  cent  and  an  extra  dividend  of  H 
fHT  cent,  payable  July  15.  The  dincton  of  the  Unioft  Switch 
&  .Signal  Coiii|>an>-  have  declared  the  tegular  quarterly  dividenda 
of  1  per  cent  mi  the  common  Slock  and  per  cent  on  the  pre- 
ferred stock,  botli  payable  July  to.  The  directors  of  the  Hall 
Signal  Company  have  declared  the  regular  quarterly  dividend  of 
lyi  per  cent  on  the  conunon  stock,  payable  Jluly  a,  to  stock  of 
record  June  23.  The  directors  of  the  New  York  Air  Brake  Com- 
pany have  declared  the  regular  qiurierty  diWdcjid  of  2  per  cent, 
pa>able  July  18.  I'lic  Uc)l  Telephone  Compan>-  of  Philaddphia 
direccoi^  have  declared  the  regular  quarterly  dividend  of  '/i  per 
cent,  pa>'able  July  16.  The  directors  of  the  Chicago  Telephone 
Coinpatiy  have  declared  the  regular  qoarterly  dividend  of  aJ5 
per  ceni,  payable  Jimc  30.  The  Detioit  United  Railway  Com- 
paiiy  directors  have  declared  the  usual  quarterly  dividend  of  ijj 
per  cent  on  the  capital  stock.  The  directors  of  the  Central  It 
South  American  Telegraph  Company  and  the  Mexican  Tele- 
graph Company  have  declared  the  regular  quarterly  dividends 
of  I'H  a»d  j'.i  per  cent,  respectively.  The  Washington  Water 
Potwer  Company  ha<i  declared  a  quarterly  dividend  of  per 
cent,  payable  July  2.  The  directors  of  the  Wcstinghouse  Electric _ 
&  Manufacturing  Coaqnuiy  have  declared  the  regular  quarterly' 
divideud  uf  j<  j  per  cent  npon  the  preferred  assenting  aiid  non^ 
asseming  stocks,  payable  July  la  The  directors  of  the  Memphis 
Street  Railway  have  declared  a  semi-annual  dividend  of  per 
cem  on  the  preferred  stock.  The  directors  uf  the  Dttluth  Edjsoil 
Electric  Company  have  declared  a  dividend  of  tyi  per  cent  on 
the  preferred  stock,  payable  Jidy  I.  The  directors  of  the  Tri- 
City  Railway  &  Light  Company  have  declared  a  dividend  of 
per  cent  on  the  preferred  stock,  payable  July  2.  The  directors 
of  the  New  Orleans  Railway  &  Light  Company  have  declared 
the  regular  preferred  quarterly  dividend  of  Ijj  per  cent,  payable 
July  16.  The  dividend  of  I'/i  per  cent  declared  by  the  directors 
of  the  Detroit  United  earlier  in  the  week  is  payable  August  I. 
The  Manchester  Traction,  Light  &  Power  Company  has  -k^larod 
a  regular  quarterly  dividend  of  I' j  per  cent  and  I  per  cent  cxtr:i. 
payable  July  16.  The  directors  of  the  United  Railways  of  St. 
Lmiis  have  declared  the  regular  quarterly  dividend  of  I'/i  per 
cent  on  the  preferred  stock,  payable  July  10.  The  Omaha  Elec- 
trie  Light  &  Power  Company  has  declared  a  semi-annual  divi- 
dend of  $2.50  per  share  on  the  preferred  stock,  payable  .-Kugust 
I.  The  directors  of  the  E.  W.  BUss  Company  have  declared  the 
regular  quarterly  dividend  of  j  per  cent  on  the  preferred  stock 
and  4J4  per  cent  on  the  common  sttx-k,  payable  July  2.  The 
directors  of  Manning.  Maxwell  &  Moore,  incorporated,  have  de- 
clared a  regular  quarterly  dividend  of  t'/t  per  cent  Ott  the  9$,- 
OBOfiOO  capital  stock,  payable  July  3. 

THE  BALTIMORE  COXSOLlD.\TIOX  -The  plan  foi 
the  consolidation  of  the  Consolidated  Gas  Company  with  the 
Consolidated  Gas,  Electric  Light  ft  Power  Company  is  made 
public.  The  latter  company  owns  61  per  cent  of  the  stock 
of  the  former  and  there  is  to  be  a  scaling  down  of  capital. 
The  minority  stockholders  of  the  gas  company  arc  offered 
80  per  eeot  in  new  preferred  and  50  ptr  cent  m  common  for 
their  feoMttiga,  while  the  preferred  stockholders  of  the  Con- 
aolidatcd  Gac,  Eleettie  Light  ft  Fowtr  Company  are  offered 
50  per  cent  in  new  preferred  and  40  per  cent  in  new  commoo. 
The  common  stockhoMers  are  offered  30  per  cei)t  in  new 
commOUp  while  the  hoMcra  of  the  prior  lien  atocic,  of  which 
there  is  only  ^Vaoyooo  outstandhig;  are  to  receive  100  per  eem. 
A  syndicate  has  been  formed  by  the  Continental  Tmat  Com- 
pany, of  Baltimore,  which  offers  I83  a  share  for  the  staeic  of  ■ 
tht  gaa  company,  and  proposes  to  place  all  acquired  in  the 
consolidation.  The  company  haa  also  formed  a  syndicate, 
which  has  underwritten  the  entire  issue  of  common  stock 
of.  the  new  company  at  40  per  cent  on  the  par  value,  and 
evtry  stockholder  of  both  companies  has  the  option  of  either 
accepting  the  new  common  stock  of  the  Consolidated  Com- 
pany, or,  in  lieu  thereof,  $40  a  share  in  cash.  The  atock- 
belders  of  the  gas  company  are  offered  the  further  option 
to  exchange  the  new  preferrAl  stock  receivabte  by  them  for 
the  4ii  per  cent  general  mortgage  lionds,  part  of  the  $y,io2^- 
floo  of  such  bonds  heretofore  issued  by  the  power  company 
On  the  basis  of  exchange  of  bonds  at  par  lor  the  preferred 
stork  at  par,  provided  notice  of  such  election  is  served  on 
the  trust  company  not  later  than  June  aS. 

ALLIS-CHALMERS  BOND&— The  Ailis-ChahneiB  Oun- 
pany  is  to  offer  to  its  stockholders  f  laxmuOM  first  mortgage  ten- 
ihirty-year  sinking  fund  bonds,  an  issue  reecntiy  dedded  upon 
by  the  directors  for  tlie  financing  of  the  additiona  to  the  com- 


pany's plant  at  Milwaukee  and  to  pay  for  the  Bullock  Electrical 
Works  at  Cmdmiati,  as  well  as  to  provide  working  capiiiil  for 
the  increased  business.  The  stodcholders'  privilege  to  Mtbscribe 
is  at  the  rate  of  Bo  and  interest  pro  rata,  according  to  their 
holdings.  The  bonds,  which  are  dated  July  1,  will  be  redeem- 
able after  ten  years  at  110  and  interest  Itie  ahiking  fund  pro- 
vides for  the  purdtase  of  the  bonds  in  tlie  open  market  after 
five  years  at  a  maxfannm  of  iro^  and,  if  carried  out,  should  retire 
die  bonds  by  nsatttrily.  The  W<nds  will  1>e  underwritten  by  a 
syndicate  managed  by  Shcanton.  Hainniill  &  Company. 

KEY  WEST  CONSOLIDATION.— Stone  &  W.bster,  ot 
Boston,  have  purchased  the  Key  Wen  Electric  Company,  which 
dtws  the  entire  clectrie  railway  and  ligbting  business  of  Key 
West,  Fla.  The  cnmptny  will  retire  all  the  ontstaiidini?  securi- 
ties and  the  new  capitalization  will  be  as  follows:  Bonds,  first 
mortgage,  50-year,  5  per  cent  gold,  to  be  authoriaed.  $1,000^000; 
to  be  issued.  $450^:  preferred  slock,  6  per  cent  iir>n  oumuli- 
tive,  to  be  aiMhoriied  and  issued.  $130^000:  common  >i<x-k,  to 
be  andwrfaed  and  issued,  Isootooa  New  money  will  be  provided 
to  re-equ^  the  power  elation,  to  purchase  cars  and  efinipmcnt.  to 
extend  the  lighting  lyilem,  to  develop  the  gaa  business  under 
the  frandiise  owned  by  the  company,  and  to  pot  the  entire  prop- 
erty in  llw  best  operating  condition.  The  present  Mrert  railway 
miteaae  is  fiwe  miles. 

UNITED  STATES  TELEPHONE  STOCK  INCRKASE- 
The  capital  Stock  of  the  United  Stales  Telephone  Conip.-iny  was 
increased  from  $i,5ixvooo  to  f^^oooymo  at  a  meeting  of  st<Kk- 
holders  in  Oei-eland.  This  was  deemed  advisable  in  order  to 
place  the  company  in  poution  to  increase  its  hoMings  and  en- 
large its  scope  in  accordance  with  plans  already  decided  upon. 
The  board  of  directors  was  increased  to  fifteen  by  the  electkm 
of  six  new  oiemiber*  who  represent  the  new  interests  which  have 
reoemly  anqinred  large  holdings  in  the  company.  The  new  direc- 
toraaic  H.  C  Stifle  and  .X  H.  Rower,  of  St  Ixmls;  S.  Hopkins, 
Coiumbns;  A.  B.  Taylor,  Elyria;  Garcnce  Brown,  of  Toledo, 
and  Herl>en  Wright,  of  Cleveland.  The  directors  of  the  com- 
pany declared  a  dividend  of  ii  of  i  per  cent  oti  common  and  1 94 
per  cent  on  preferred,  pay.ihle  July  to. 

NEW  ENGLAND  TELEPHONE— The  New  England  Tele- 
phone ft  Telegraph  Company  have  offered  9MfiS3i»  of  new 
capital  slock  lo  shareholders  at  par  in  prop..rtion  to  their  respec- 
tive hoMinga.  Each  stockholder  of  record  June  lo,  190O  will 
be  entitled  to  the  new  stock  in  the  ratio  of  one  share  for  each 
seven  of  present  holdings.  The  rights  to  subKribe  expire  July 
18,  1906.  and  all  aubacriptiona  and  assignments  of  rights  must 
be  filed  with  the  secrelny  of  the  company  by  Ike  latter  date. 
Payments  for  ibe  new  stock  must  be  made,  one-half  by  August 
ao,  19061,  and  the  balance  FA.  The  prrnreeds  of  «ie 

issue  will  be  used  to  provide  funds  for  extension  of  the  prop- 
erty and  busmeia  of  the  omnpany  and  for  payment  of  bonds 
due  in  1907. 

LONG  ISLAND  TROLLEY  BONDS— The  New  York  ft 
Queens  CcHm^r  Railroad,  which  rtros  from  Lonu  l<land  City, 
opposite  the  Thitty-fonrth  Street  Ferry,  to  I"lu>lijiiK.  C»rona, 
Jamaica  and  odier  points,  has  applied  to  the  State  Railway  Com- 
imasfamcn  for  permission  to  issue  $io,oau.eoo  bonds  on  a  first 
and  refunding  mortgage.  Mr.  Noel  Gale,  of  Strong  &  Cadwalader. 
explained  that  the  object  of  the  loan  was  to  liquidate  some  out- 
standing mdebledncss  ud  to  furnish  funds  for  improving  the 
road  and  pronil^g  more  ears  and  power.  The  Commissioner* 
dtreelefl  Mr.  C  R.  Barnes,  their  electrical  expert,  to  investigate 
otmtfitiom  on  the  road  and  to  make  a  report 

INTERSTATE  TELEPHONE  Rr.CEIVERSIIII'-Tlu  tef 
eree  hi  the  Interstate  Telephone  receivership  matter  has  matle 
his  report  to  the  New  Jersey  Court  of  Chancery  at  Trenton.  He 
reports  iktrt  is  due  on  the  mortgage  given  to  secure  the  hoods 
the  sum  of  fa^osixiB].  aisd  that  the  property  of  the  company 
should  be  sold  as  a  whole.  The  Trentn,,  I  ru^t  &  -Safe  Deposit 
Company  was  the  trustee,  but  recently  resigned,  and  Carroll  Rob- 
bins  was  chwted  trustee.  Rohtiins  brcmgbt  suit  to  have  the 
mortgage  foreclosed  to  satisfy  the  bondholders. 

NEW  ORLEANS  BONDS^Tbc?  $i.i.6.4.j.ooo  of  the  general 
mortgage  4^  per  cent  bonds  of  the  New  Orleans  Railway  St 
Co.  have  been  issued,  to  satisfy  obligations  and  for  general 
corporate  purposes,  $1 3.357 J0«>.  md  for  acquisitions,  .m  m  ions, 
betterments.  ^atS/m.  The  New  Orleans  Railway  &  I  >l:I  t  Co. 
owns  about  rpo  mil«>  of  track,  and  operates  $00  cars  The  gas 
franchise  is  perpetual  and  exclusive  until  fpz.v  The  electric 
light  franchise  la  perpetual,  and  the  street  railway  franchises 
are  generally  for  Iran  tWrty  to  fifty  >-ear». 

SOUTH  AMERICAN  TELEGRAPHS.-The  Central  ft 
Souflk  American  Tetegraph  Company  shows  for  the  June  quarter 
a  grass  of  $aSafiOO  as  eompared  with  Ijckmioo  last  year  and  net 
of  taififioo  agahnt  tmJSBO.  The  surplus  Is  %tj6sfiff4>»- 


Digitized  by  GoOgle 


iJS8 


Hr.  ECTRTCAL  WORLD. 


Vol.  XLVII,  Ni..  36. 


GENERAL  NEWS. 


Constrttction  ^efsuj* 


^\\.\  .  .\y  \l  .\.-  llir  (.  ,  ji,Li:  bn  decided  to  isMiC  |t<k*M 

l,  \Ni,l.t:V.  ARK.— D.  A.  .Mlti:.  <ii  A'.tiis  Ark..  prrsi.Jcr.:  of  the  ^M.utll- 
ern  i*u«rr  &  Development  Compiuijr,  write*  thai  it  ij  pt(n«>«d  to  Iniild  ft 
dam  ]  feet  »ide  at  t»p.  fc^t  at  boitini  and  <a  feet  ht|[h,  fw  ftinilk- 
Irk  electric  t^iKer  for  operating  uw  mills  and  lighting  plants. 

UTTLE  ROCK.  ARK.— The  City  Council  baa  granted  John  C.  Vogcl  • 
jo-ytar  fnachiae  (or  an  dixtric  light,  beat  and  jwwer  plaU,  aitd  llni 
•■IImmIM  Id  ihe  ardiiuiiee  ■  caotract  for  tke  llglitiac  of  Ik*  •MtH  of 
It*  cttr  wM  <•  tlMirie  hnpt,  Iw  lAkk  tb«  dtf  ifNM  to  imt  durtaw 
Hw  VH  of  I^MNhiK  Km  «cr  wmA. 

HARRISBDRQ,  ARR^Tb*  Harttlhirt  U(lit  te  Tamtt  Comptny  bti 
been  merged  widl  tbt  Royal  Handle  Manufacturing  Company,  and  it  t* 
proposed  to  tffiWwIMate  the  two  plant*  in  the  near  future.  The  ofBciala 
for  the  new  company  arc  Morri*  Hayutin,  preaident;  J.  J.  Mardia.  vie»> 
pretidrat:  T.  D.  Strelr.  ".rcrelary  and  treawirer. 

GARDF..\  GROVE.  CAL.— Tile  Ediaon  Ekctric  Company  will  pot  In  • 
power  plant  fnr  the  CMifdcn  Grotw:  Irrigation  CoBipany. 

i  ns  ANGELES.  CAL— Hroixrty  owners  on  East  Seventh  Street  hare 
riivT'i  ^:--.of^  lof  the  constrtictton  of  an  electric  railway. 

I.OMPOC.  C.\L.  — Mrwrs,  Woods  and  Lewis,  of  Los  Angeles,  are  in- 
terested in  the  ciintiruction  of  an  electric  light  plant  at  Lompoe. 

Oil  I  CO.  CAL.— Tli«  Notthftn  Electric  Comfaj  bai  purcbaaed  a  ahe  at 
Seeood  and  Utjn  Sincti,  «■  wMcb  it  Kill  «nci  a  hilMBC  at  •  catt  ei 

$75,000. 

OAKLA.\l.>.  <:AI..-l  he  !  Ij^v,!  >\  H< r,„,:ii,r,>         i,.  ,  ,, 

awarded  fii*-  f<-nTract  for  h(c:niiiK  ilie  strcrtj  and  pubWc  buildings  for  the 
jear  i i  I  .r   i'-:',-:  p:nil  li.r  ^rc  lj:fps  is  $73  per  year. 

STOt.K"M->.\.  t_.\L. — Ihe  City  Coanctl  has  passed  an  ordinance  calling 
for  an  clccti.-n  on  July  jr,  lu  vole  on  issuinj;  bonds  for  I764.000  for 
■innicip.l1  in:pro%enirnti,  including  the  building  of  an  electtic  liichimi; 
plant. 

UKLVU,  C.VL.'-  Tlie  Snow  Mouulain  Power  Company  bas  been  granted 
a  fnneblie  by  thf  9qv4  ot  Supcrviiwt  to  crest  aa4  oiiiatlta  a  Haaa- 
Ktw  to  itipply  eleetHcity  for  Vabtt  beat  and  power,  w*i  to  erect 
■4  tdcfibraa  Hat*  akmi  aod  attf  cntain  Ughwayg  fat  ||ca> 

REDniXC.  CAU— TbC  NonlMni  Caltfomla  P»wrr  Cuin|>any  has  leased 
Iha  puvn-r  plant  on  Battle  Creek,  of  tbe  Baltic  Creek  Tcwrr  Company,  for 
a  (irrio'l  uf  fifty  years,  at  an  annual  rental  of  $500  Ry  the  leaae  the 
North<rn  Caliiorru  Pomcr  Company  assumes  all  existing  contTacts  and  ta 
to  pay  .It  m.iturity  the  $1  ,r.rxi.,«<j  bonds  issued  by  the  .Mercantile  Tra«t 
Compan> . 

SA.\  KKANf  l.4(  (">.  r  *T  -It,.  «.jrl<  of  liK'itinit  tbe  streets  in  tbe 
burned  <tl-'trict  ha*  i,,-.  1  I     a      >  linn  tn  t!ic  pluii*  tiow   being  made, 

tbe  greater  part  uf  tbis  area,  wliich  has  been  intotal  darkness,  will  soon 
be  lilbled  by  elecirhity.  After  the  Cm  tbe  Unkad  Rallraad*  of  .San 
Franeiaco  voluntarily  olftT«d  to  ftumiik  tba  dtTf  b«t  ot  cbaiftt  lamps  (or 
Marliti  .'-  Mirr  StrwiSi  tbe  ciwipany  vRI  aaqifly  pold  «f  a  iptdll 

dri.ign  ir.  l.i  .  o<  I  l>y  the  efty.  Tbsi  »td  be  done  a*  soon  as  tbe  mtk 
of  rc  t^tabli-iJiiiiu'  its  ^iriet  car  service  i*  coftipleti <1. 

ROC  KY  I  OKU.  COI.^E  McKilvey,  city  clerk,  srritet  tbat  tbe 
Wcbrr  &  (U»olinc  F.nuine  Coinpnny.  of  Kansas  City,  Mo.,  has  seeufcti 
the  t'-'ritr:tcT  f-r  iw-i  iD->hp  gn.t  producer*,  ino  i(K>-hp  gas  pri-duoer  en- 
gine*. 4  iM[i!r  ^ini;\-..'>cting  tiiiih-duty  pump  and  a  eivkw  direel-current 
generator  f^T  ?i'>,;ij. 

HOrLDKK.  I  <"il,.  — UVsti'ighouM.  Church.  Kerr  S  Company  have  been 
ergagryl  by  the  ,\'.,ril;i  rn  Colorado  rower  Coii^'ai^y  as  engineers  and  con- 
atructt'fs  oi  11^  lar^e  pi>wer  and  IrauKtni^siu'i;  (.lanl.  nUich  is  10  be  Imtli 
to  iMt  placr.  Tbe  c^ttipoieat  for  tbe  «y*tesii  arill  be  ioitallcd  br  tbe 
WmNiiboaM'  Eltctrie  t  Kanufaelttfiaa  Compaay.  The  iilaat  will  tau 
$i,i«aa.Dao  and  arill  aa|iply  «  nuaaber  af  wwm  la  Cotatado  and  Wyaaiias 
wllb  elcciridty  {»r  li(hijB(  and  far  tbe  operation  of  anaet  raflmyik 

NOKW.vLK.  (o.VN.^Thg  Rce<1  ft  Volli  Elcetrital  Cenqway  innall 
iiiit  an  rinjirrc  :ii;iiiinii  plaot  at  MidbtMlt,  ilw  reiideace  of  Mr.  Samoel 
R.  We«4  in  Biooksidc, 

STAFFORD  SraiXnS.  CON'X.-^Saii|b  *  Codey  bare  wccnily  installed 
a  ne«  r'eeiric  pitoi  Md  *tt  aow  oper*tbi(  tbtir  plant  by  ctectrichy.  The 
iti^f.'ie  Mjnd  Cmnptny  will  toon  Initall  aa  clecific  plant  and  «m  aleetriehy 

f'>r  iKjwrr, 

cri->t  Oil.  rfiN.V  riir  W.  Miiitliiini-  r.lettfic  Company  ha^  in<talled  in 
the  r     '  r   I  I  -t  •*!»■  New   V'-rk.  .N(  W  llav^n  5f  llartf-nrd  Hiilrvjad  Com« 

prtfi)  !;r.i  1  •  II,  iiriiiv  u itn S  j,rc  t"  supply  the  rlrc'.r;  ti,  '  r  'nc  Oper- 
ation <,i  t<'<e  >><-»  s^r^Ki:  front  .staiutord  New  Votk.  Tbe  unit 
InilalM  it  of  3,«iDi>  hp.  It  fa  eapectcd  tbel  tbe  capacity  «f  tbe  |Wi| 
houw.  wlim  C'lniplelrd,  ivill  he  It.joa  kp.  Other  a«it«  will  be  intlalM 
at  ingn  a>  completes!. 

ST.  AIV:t'S%TINE.  FI.A.— Xh*  SoiMlMm  Bdl  Ttttpboac  Compaey  ia 
pl»anli:g  to  aulie  catentivr  ImprweBicnla  to  itf  ayfltBt  here. 


CARTERSVILLB.  GA^-JTha  eiiiaaa  voted  Jooc  t< 
bandi  for  a  wtiidpal  cleeifle  lliht  plant. 

BRUNSWICK,  CA.— Flaai  arc  being  prepared  by  the  SwithiiW  Hdl 
Tdaphone  Compaay  for  a  nev>  txchaafe  bstUdiac  at 

WAYNESBORO,  CA.— Sydney  C.  Janet,  city  dCrhb 
cidacaa  trattd  Ju^  14  ta  iaaae  bondi  for  wattr  inrim,  mitm  aad  afcOtfc 
lilMa. 

GRANGEVILLE,  IDA^EMlMiM  ktva  baoa  apprattd  hy  the  Fiub 
SiaMa  Takphaac  R  Tdagnph  Cw»iny  for  iha  rdwiHdiiw  af  the  Otaa|e- 
viUe  cMhante  and  pattioi  in  an  «pt»4»ta  taltpbane  ayttcn  at  a  roit 
at  about  fr.soe. 

CAMP  POINT,  ILL.— At  aa  clecttal  the  eitfaen*  nied  against  tcnnic.p:.! 
atraertiiip  of  the  ioca)  deetric  ii|btint  plant. 

CAMP  POINT,  ILL.— The  Camp  Point  Electric  Light  It  Power  Com- 
pany baa  told  Ita  plaat  to  a  company  consisttng  of  A.  .\.  Callaban,  K.  B 
Sawytr,  of  Camp  Pofnt.  and  E.  E.  HoUister  and  George  C.  Gitl.  of 
Quiaey,  Itl.  Tbe  new  company  will  erect  a  new  building  and  instill  > 
new  en^ne  and  boiler.  The  electrical  part  of  the  plant  was  rebuilt  laii 
yesr. 

RiCUMcJXD,  IXD,— The  City  Council  has  appropriated  tjj.ooo  for 
"the  purchase  of  new  machinery  fjr  tbe  electric  light  pl.-iit. 

GOSHCN.  IXD.— Plans  ha»c  been  ntade  by  Frank  Shaffer  for  the  re- 
bl^iiiit'.K    It   tbe  entire  electric  lighting  system  in  this  city. 

FOKl  WAYKE,  I.ND.— Tbe  Ft.  Wayne  &  SpriD(fi«ld  Tractioa  Con- 
pany  has  been  financed  for  the  centtrHcMon  a(  ila  Saa  between  Ft.  Wajfat 
and  Decatur. 


KOKOMO.  INU.— The  propoollian  l«  iatlaD  a  new  ehctTica)  fire  alarm 
•ysietn  iii  ibit  city  is  now  brioa  oMtaideced  and  it  U  expected  that  bidi 
Kill  be  ioriltd  aeon. 

INDIANAPOLIS,  IXD.— The  IndijnapoUs.  Iluniin«ton.  Coiajahia  Cliy 

&  WarthwaHiW  Tnetloa  Cooipany  baa  ioetciaed  it*  capital  alack  inm 
$jo,oa»  ta  ttiSOQsoaai 

COLiniBUS.  IND^-C  F.  Fer«aaM  hai  fUld  a  pcMta  far  a  ftia- 
cMaeifor  an  iMcniriHa  lailway  which  hi  {•  jagffelliw  ftaai  Ihto  cky  i» 
Wcit  Licik  aa4  W<A  Bidcn. 

RICHMOND,  Dtp.— An  «*4HaiMe  hia  baaa  paand  by  the  Citr  Cma- 
cU  laviiilnB  aH  tdcphwia  cocipanUi 
when  thty  reeaoatruet  iheir  ptaata. 

CONNERSVILLK,  I\I>.  -The  (onnrrrvine  Natnnl  Caa 
beeii  granted  a  franchise  to  construct 
an  Chcttlc  lighting  plant  in  this  city. 

dREEXC-XSTLE,  IXn.— .\n  electric  lighting  plant  i«  to  be  installed  l.y 
the  atiohtritles  of  De  I'auw  l'niver*iiy  for  the  puri- »<•  of  Ituliiing  the 
buildings.    The  plant  will  cost  from  f^.wiv  in  $'>,Mr<n, 

rjRFFVWOOU,  IND  — The  Central  I  nion  Telephone  Conpiiny  ba»  <*• 
M  rl  r  1  iln  Greenwood  Telephone  Company.  The  prcaMt  adlW  IpMB 
will  be  supplanted  hy  cables  aa  rapidly  as  possible. 

.\NnERSON,  IXD— The  Remey  Elceiric  Manufacturing  Company,  o( 
this  city,  has  hi  a  contract  to  Bert  Wrtgbt  to  erect  a  large  addition  to 
the  company's  presint  pbmi.   The  BOW  addltfam  win  In  cquippid  with 

electrical  niacliincry, 

WALKEKTOWX.   INI).— Ti.     .  .  ..    .>.  :.,,.  ,  ,  J   <-l.,;ttic  lighting   plant  i« 

being  installed  in  ikit  town.  The  eriuipnient  will  consist  of  a  54>-kw  alter- 
nator, a  US-bp  cncim  and  at  aertea  aiaa.  Norman  btcKenzie  wil)  bam 
charge  «l  the  ^ant 

INDIANAPOLIS,  IKD.— The  ptana  far  Ihe  icsnodeling  of  the  Ciy 
Hospital  inehidc  aa  calira  aaw  htallng  aad  deetric  lighilns  equipaMt 
and  a  ianadry  which  win  alio  have  elaeirieal  apparatai.  The  iaipMirf 
nirat*  will  «eit  ttaa^aea. 

PEKL',  IXD.— The  MeCanaach  CMMtraalioB  Co«»iBy.  of  Colnulbai^ 
Ind.,  has  secured  the  contract  to  enct  the  new  Conn  Hooac  la  thii  eily 
for  .     The  plans  ontala  oefcial  actr  (eatnrca  MiaiiTe  la  cl» 

irioal  e.i  L  I  1 1  n-.  .mJ  when  conphted  the  batUIng  win  be  the  beat  KgbHd 

and  equipped  in  Ihe  State. 

.\RDM()RE.  I.  T     The  Ardraorc  Electric  ("ompany  haa  been  gnaltd 

a  franchine  for  an  electric  rnilway  cystcni  in  this  city, 

ClIICKA.'^n A.  I  T. — It  i-  nr.Krtcd  that  the  financing  of  the  City  Rai^ 
way  Comjiany  has  been  snecf**fully  canted  out,  and  that  construction  wort 
will  coinnleiicc  within  30  cbxx.    Eight  miles  01  tr.icW  uill  he  Innl. 

13EDFOKD.  IA  ~J.  J.  Clark  ba*  pclilioacd  (or  a  (rancbiM  for  aa  die- 
trie  light  plant. 

DOOM,  lA.— The  ritUcn*  hare  eaicR  to  kmt  bonda  for  the  1 
of  a 


FAIRFIELD,  IA,— Tbe  plim  of  the  Fairtofal  Gia  *  EleMrfa  Cempiay 
trai  deairayed  by  Are  oa  limc  tS. 

WATERLOO;  f  A.— G.  K  Mtrrill  hu  tectticd  Ihe  coairaet  w  erect  aa 
cleetrie  lighl  ataHon  for  the  CitiKni*  Gia  k  Electric  Ceoipay. 

lOWA  CITY.  lA.— Wotfc  bai  coBanctd  an  the  new  power  houw  iar 
the  Stete  Dttinn^.  ttvt.  B.  t.  Laaibcrl  teUI  have  cbarit  of  tbe  et» 
■IntetliM  work 
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OSKALOOSAp  lA. — ^Tfae  Home  Tclrphone  Company  will  make  cxlcaiiv^ 
iBprovcinenlt  In  hi  lystrni  In  Uiu  ciiy.  A  new  butldinc  ii  to  be  anetetf 
M  a  coft  of  l5»,ooo  and  all  of  Ihe  wires  are  to  be  placed  undcTiroaad. 

DES  MOINES,  lA.— 'Itir  S'snb  !>e»  Moimk  |  t,nt  of  the  Iowa  Heat, 
Light  It  Power  Company.  u'ni:li  was  aivirtx'.-i:  to  Ih'  aold  at  a  ffaerifl  aalc 
«D  June        fiiWii  to  attract  »  •inific  !j;ij.jrr  plant  wai  ordereS  lold 

M  an  excL-iti n  ^'sven  the  Iowa   K^in  i.  Tn;>t  <_  i.itapany  for  $ij,aoo. 

CHF.RI!V\-.\r  r,  KAN.— Oiaj.  F.  Fcriin  aoJ  E.  H.  Sanderlin,  of  Co!t>. 
raJu  Si  ringj.  Cf.:..  hjvc  purch.Twil  the  pliat  of  the  Cberrrvale  Klcctric 
Lj^^iI  h  I'uivrr  Cc'm;ijny,  and  will  cxpciiii  about  $50,000  in  impruvcnictil*. 

DANMLLK,  KV  - It  u  rc;iar-.«l  that  contract*  wiJl  aoon  be  awarded 
tor  the  con»ir.itii  ,r.  u(  Uic  Uanvinc  &  Scottville  Railway.    Work  will  bcfia 

4t   McKrn.i  y  v.ill   prcxrrd   it^   tiotll   ij  iirct^i 'na. 

BALTIMORE,  MD.— The  United  itailwayi  &  EJeclric  Company  baa 
cMislMc4  ib«  Mnqpt  for  •  li*«  flam  Tcwtaa  m  Tfaaoaian.  It  i*  cx- 
pMMd  10  Imto  Mm  Km  aoawlcltd  in  SnumHtt.  It  1i  nadcnioed  tlut 
It  ia  tha  ioiCBtiM  at  the  comiMwr  to  uMiaMtlr  boUd  the  line  ifcnx^ 
to  Codnyivllta. 

nALTIKORE,  MP.— The  maritr  of  Hie  CooolldaMd  Cai^  Electee  U|kt 
&  Power  Coaafanjr  and  the  Contotidaied  Gw  Conpany  wm  cBcctcd  Jvac  ao. 

Thr  new  cotnpany  will  be  known  a»  the  Consolidated  Gaa,  Electric  Ugbt 
4  IViHfi  I  fimpany.  The  officer*  of  the  new  company  are.aa  foUowa:  Geo. 

Frrdinar.ii  C  IjtTobe.  preaidcnt;  .^Itr-n  S  Mi?!er,  vic^-jH-enHrnt  anfl 
enteral  injnjirrr     lo>e^  W.  Clark,  trra^  irt'T.  W     .Stuart  Sj-minytnn,  auLSt- 

ant  tttiiuti-t ,  Cl^arles  ^f.  Cobn.  Morciriry.  1ii>,i){L\ss  l^uin^u,  smuia^fcr  ol 
electrical  department. 

WORCESTER,  MASS.— The  Worce»tcr  Electric  Ijght  Compaoy  will 
loon  oowaenca  vaoik  an  llw  osMilfVBlioii  of  ila  nadatvowMi  iQpatcai  in 
lUa  dty. 

IK>MI»»TSR.  m9Mik*  totiirililai  Bntik  tt  P*-<r  Ct*' 
pajiy  ha*  uAfkai  (ha  ItilirfMia  Aal  It  will  coailMaa  At  tMam  of  tar> 
■llUagi  wilhowt  dMat^  IllJtt  far  Ika  taad  atanda  at  tbe  evenlag  concert*. 

PALL  SIVER,  lfASa<>^a  HiClfk  lighting  plant  ia  Uinc  Uutallcd 
In  dw  Mkr  boiMO  mm  dw  wtarf  ataHaa.  Slieiriclty  win  be  farataM 
«o  tho  wterf  ftititii*  the  aattaa  died*  wad  olbcr  MMinia  in  tM*  wlcinitr. 

PITTSFIELD,  MASS.— Tba  Mew  Yach,  N«w  Hatren  ft  Hirtfoid  Rail- 
raad  Ctcnpur  ha*  decided  to  ligbt  aR  of  tiw  italioii*  on  the  Bcrkibire 
tfirliioa  between  thia  dty  aad  (teit  BtrriaglMi  Ity  clectridtjr,  whkii 
win  ba  (untlalied  by  ifee  BerhAIra  Rtiaat  RaHwuy  Coiapaoy. 

MOLYOKE,  M.\SS.— Tbe  new  power  plant  of  the  llolyoke  Water 
Power  Coni)>any  11  completed  and  in  r«adlncaa  to  (upply  electricity. 
Tfar  B.  F.  Petkint  Company  will  uae  electric  POwn  «•  iOOB  a*  anaafa- 
Menia  are  cooipSeted  for  operating  ia  aiaib1»>i|  kf  0lattl1alty» 

MIUOLEnORO,  M.\SS. — A.  il.  Eaton,  town  clerk,  baa  been  appointed 
a  member  L^f  the  committee  to  have  charge  of  tbe  purchaae  of  the  new 
iDacbinery  for  the  eli-eiri*  llflit  fWllon,  tsking  the  place  of  C  H.  I^or- 
ard,  who  reiigned.  Thr  ciJinin^t:? c  h;.-.  .  r|(.miied  with  Eliaha  T.  jeok* 
as  chairman  and  A,  II,  Eaton  as  secretary.    Mr,  haton  (tale*  Uhi4  bida 

will  probably  be  leeehMd  im        far  dw  aiifblnj  far  Ike  iiaaidpil 

llgbling  plant, 

WEST  SPKINGFIELU,  .MASS.— At  a  ipccbl  lows  neetfait  beid  to- 
eemly  ib«  *ei«tiit(D  were  aoihariaed  to  nab*  a  coauact  far  iUeit  llibt- 
la»  The  Ualiod  Elacirlc  LMbt  CbBpaay.  wUeh  now  baa  fbo  oawtran 
Itr  Kfbiiac  tb«  atrmi,  oReiad  to  mew  the  eootract  far  a  tem  af  (bta* 
yean  with  a  cenccnion  of  lo  per  cent  of  the  company's  comaMNlll  re» 
Oifpti  <o  cosalderathn  af  lb*  at*  of  tbe  poles  and  wires  that  arc  fawa 
property.  The  c^>mpnny  has  agreed  to  furnish  electricity  for  J3oo  arc 
lamps  at  $73  per  year,  and  40-cp  incandescent  lamps  at  $12  per  year,  pro- 
vided enough  lamps  are  used  to  xivc  the  company  an  annual  revenue 
of  at  lean  S6.}oo.  The  •rtcctmcn  are  now  empowered  to  make  the  con- 
tract, and  will  consider  tbe  bids  of  any  other  person  or  company  that 
aiay  desire  to  hid  for  it. 

GRAND  RAPIDS,  MICIL— The  aubaUlioa  of  the  Grand  Rapids'Maa- 
btloa  WbUt  Power  Electrk  Coiapany  at  asoaltbr  ArtMe  brMt*  it  nearly 
caaifland,  aad  it  l«  eji  peeled  iktt  tbe  eoatpiay  will  be  ready  to  fimUi 
alectrielly  lo  ll>e  local  consumers  wlio  have  already  contracted  for  it 
witbin  so  day$.  No  effort  will  be  made  to  contract  for  farther  p'>wer 
until  the  new  dams  hare  been  T'Mi!t,  which  will  not  be  cor^rI'.tf^^  f'>r 
another  year.  The  Muskegon  lnt<.  it  rt.an  Company  is  uat^n  t  r,<  lur- 
ni«he4  tiy  the  company.  In  Muskegon  two  UrRe  fi«-i,-.:  ;r  <,  the  Shaw 
Lltztric  Crane  Company  and  the  Amason  IIi.5.irry  (ijnii^^inv,  are  l^ilb 
uainu  electricity  suppJinl  by  the  Grand  Kapids-Muikegon  Water  Power 

Heeiile  Caapaay.  Tba  tatfe  plaat  wbleh  it  beiat  ereeud  by  tbe  Brwae* 
wiidcBi]b»ConcDder  CamouKj  trill  alw  be  lupplied  with  caernr  I7  fbo 

STAPLES,  MRfN.— Ika  NonfcwcMm  Tetagkme  Coavaay  wHI  rMU 
tbo  laeal  awbantc  in  tbii  pitee. 

MOOSE  LAXE,  MINIf,— The  Ttamum  Teleplionr  Cosnpany  ha*  been 

(ranted  a  fiaiichi^c-  for  a  local  ncrL-i.^r 

MINNEAPOLIS.   MINN. — The  contract   for  the  construction    of  the 

adililaaa  i*  tbe  paawr  baaaa  at  tba  Siaia  UiileewHy  baa  been  awarded  la 

J.  aad  yr.  A,  ElUelt 

DUI.L'TH,  MINN  Hi  '.■  arc  vmnrr.i  uw.il  July  j  for  $jr5,o«o  bonds 
for  the  pMrr*<>^  of  sptpiayiitg  fbaicr  and  light  piant.  II.  W.  Cheadle  ia 
dty  clerk. 

BERMtt)]!,  MINN— The  Ncrthwettern  Telephone  Exchange  i»  cqif 
tcmplaiing  a  numb'r  t  .Mi|  t,  >(  •„,  ■, ii^  tystem  Im  tbie  cMy.  Ike 
service  it  to  be  euUrge,!  and  n  heavier  lint  Uuilt. 


nASBWAinC  WIMlI^BIdf  wid  be  raeind  bgr  the  Village  Uerk 
otKil  Jnly  to  tor  tbe  tiniallgHeit  af  a  so-kw  dynaoM,  wiring,  pole  line 
aad  eocioc.    Clatuteii,  BafA  ft  PHIibvfy,  of  St,  Paul,  arc  the  engineer*. 

DULUTK.  MINX.— At  a  recent  meeting  of  the  City  CouncU  a  reaotu- 
tion  waa  paaaetl  autboriring  tbe  water  board  to  make  a  contract  with  (he 
Great  Norlktm  Power  Company  to  fwrniih  dntricity  for  njieraltnf  the 
punni'^ng  Kt.itti^t).  Under  the  proposed  contract  the  raaximum  I'licc  for 
pupipiog  l,iHj&,ooo  gallons  is  $6.rp.  Lost  yrar  it  '-'-'sT  the  city  per 
million  gallons  w-.tlioul  coul-.ltnj;  ihr  cnst  of  d'-prrctAtioii  in  the  plant. 

JACKSON,  MISS.— Tbe  Jadison  Electric  Light.  Railway  k  Power  Com- 
pany bat  ehiaged  itt  aaaie  to  the  Edward*  Houae  k  City  RaHwar  CaatplMi'a 
and  il  now  operMbig  tnder  a  charter  heuiag  that  titkb 

LA  liELLE,  MO.— Tbe  maicipal  etaatria  pkiM  wa*  daMfqwd 
by  fire  on  June  1;.    It  win  bc  tcbeilt. 

SEDALIA.  MO.— Tbe  BaikMae  Man^  AiiociatfM  af  ibii  dky  baa  tp^ 
plied  to  the  City  CouRcn  for  a  fraacUee  to  teU  lae  aad  olcdtltfty  aad  la 
gfeiala  a  street  railroad. 

CARTHAGE,  MO.— Tbe  Cly  Covncito  of  Carthage  and  JopUn  ba«a 
naalad  a  fraacbiic  to  tbo  cewwaar  wkUh  fiapaaaa  to  balld  an  abdrie 
ndliMf  Cf4M  lB<lt|H'iid#^flt  to  Ck|BM^ 

ST.  lOSn^M^Tka  ^"^^^  jj'j'J'J^'"  ^^"^^  "llikwto 
tgateat  bt  tkb  Hnf,  Db  J.  |.  IfewcU  k  aHHiaser. 

ST.  tOOUt  MO.— Tka  Board  of  FaMIc  iBproremeais  has  •atboriaed 
Ike  Weaiafa  IMoa  Tettfiapk  Cwpiiiy  and  PMUi  Telegrsj*  Companlea 
to  plaee  tbtlr  wfaw  woAr  gMMd  ki  ne  dewafa—  aeetioa  of  the  dty. 

ST.  LOUIS.  MO.— Tbe  ca(MUl  stock  of  tbe  Suburban  Telephone  Com- 
pany baa  been  increased  from  $100,000  to  $600,000.  A  certificate  to  tbia 
effect  has  been  filed  at  Clayton,  St.  Louis  County.  H.  W.  Karrcnbrock 
is  president  and  Joseph  B.  Grcen*felder,  secretary. 

BEN'EniCT.  NKB.  The  Village  Board  baa  purchased  the  eleitrle 
ligbiir.g  plant  of  W.  C.  Keeler  for  la.ioo. 

Rt'LO.  .MiB. — Tbe  Village  Council  is  endeavoring  to  have  an  electric 
light  and  naicr  works  plant  established  in  this  village, 

UNIVERSITY  PLACE,  NEB.-  Tlie  ^uesUon  of  iiiaiag  bonds  for  im- 
proving the  electric  light  plant  is  nuv^  being  coitaldered. 

W^'\tnKF,  N'FH  —The  Bell  Telephone  Company  is  preparing  to  rebuild 
\\i  nvMinj.     I'ju:  improvements  contemplated  will  cost  about  $J5.ooo. 

SWEETAii'.Vl  E  R,  NE\"  — Thr-  Xrw  Bodie  Mining  Company  i«  rnsUng 
arrongcnu-nl»  l.ir  tbe  i-..>,truct:cin  o£  a  large  electric  gtrnri*ting  ilaticn  on 
the  Walker  Kivtr.  wliith  is  intended  to  supply  electricity  for  oper- 

at:iiK  the  mines  of  Aurora.  MsMnic,  Dodie  and  soutbeiw  Mevada.  It  li 
said  that  10,000  hp  will  bc  developed,  and  that  tbe  atatiOB  aloiM  wffl  «ait 
$iso,ooo.  W.  D.  Statica  b  dilet  aafllaatr  af  Ike  Mar  Bedia  Hiatal 
Company. 

FRANKLIH,  N.  H,^Tka  Fnuddta  Ligkl  h  Power  Campwy  la  pec* Ktal 
ta  eamnicl  a  new  daeule  power  phut  at  Gilw  KRIt.  Malarial  kaa  keea 
reeaived  ter  Ihe  conatractleii  of  the  new  peaatack 

SOVra  ORANGE.  If.      Charka  H.  logiraolt.  wba  tdraaaied  tbe  attilb. 

lishmenl  of  a  municipal  K|^Bg  plant  in  Sooth  Orange,  a  project  which 
met  with  opposition,  now  elfera  to  aubscribe  ts.ooo  to  a  fund  to  be  used 
for  the  purpose  of  rrecling  a  plant  which  will  »upply  electricity  to  the 
village  at  a  low«r  rati-  tl.jtn  is  now  paid. 

POTSD.\M,  N.  Y. — The  citiiena  voted  June  14  to  iasoe  1*4,000  bond* 
fbr  ao  electric  light  plant. 

FREDONIA.  N,  V.— The  Village  Trustees  are  conaidenng  imp.'ove- 
ments  lo  the  electric  light  plant,  to  coat  about  $10,000. 

BROCKl'dUr,  N.  v.— Tbe  Village  Board  h*a  granted  a  fraa«Ui« 
to  t>ic  Uuiiaii:.  L'xkpott  &  Rochester  Ekctric  BalhMy  raaipiiiy  lo  extead 
its  lines  to  the  streets  of  this  village. 

FORT  SLOCinC,  H.  Y,r-So»led  Wds  will  be  received  by  E.  N.  Jon*«, 
eonatrmtiag  qnartnaaater  until  11.15  A.  M.,  July  to,  1906.  for  tba  «on> 
aUaclka  of  an  dadrle  kgfctlag  aystna. 

SENECA  FALLS,  N.  Y.— The  Seneca  Kdtoen  Cbmpaogr  bag  aiade  agvill> 
cation  lo  the  State  0*s  and  Hoard  CammtsaisM  far  petBllltlea  tO  wnXett 
dau  witb  tbe  Geneva  Light  *  Power  Caa«amr. 

BROOKLYK,  N.  Y.— Tbe  fl.  %  Sndlk  ft  (>Mpany  baa  engtgad  Fimak 
M.  Smith,  architect,  of  QndaMtti.  OUo,  10  draw  the  plane  and  itiparfiaa 
the  construstkn  of  iti  power  plaM  to  bc  erected  on  Real  Street.  Tka 
plaal  will  eoet  $1,000,000. 

SYRACUSE,  N.  Y.-  Joseph  Danfea,  of  Syraaaee,  bat  aecagad  die  •••• 

tract*  for  the  construction  of  the  coitdalt  ejreteBM  for  the  tdepbana  wtoea 

in  OasKgo,  Fulton  and  Baldwin*\ll]e.  Tbe  Ofwego  contract  calli  for  (d 
«>paadlMta  of  |as.ooo— FoUen.  110,000,  and  BatdwiaerlUe,  |io,ooo. 

HARTS  ISLAND.  N.  Y^— Bide  will  bc  reccfted  audi  Jaly  3  by  Praaail 
J.  Laaiiy,  eaiaaiMeMr  of  correction,  .Vew  Yorlc  CRya  for  furnishing  aaj 
inilalHng  a  new  laoftw  eompoand  and  sbunt-wooMl  afD*ias-volt,  thro» 
wire  cB(iaa  -typo  gunrater.  with  fleM  ikeoMat  for  awHdttOKd  nwwiting^ 
ale.,  aw  Barfa  Uaad. 

MIODLeTOWK.  N.  Y.— The  West  Branch  Light  &  Power  Company 
ha«  been  griBtcd  a  certificate  of  authority  by  tbe  Commisalon  of  Gas  and 
Electricity  to  aupply  electric  light  in  the  ritljfes  if  Smith  Kj  rtrijtht, 
Hobart  and  Stamford,  Delaware  County.  Bonds  tn  the  .Tna.mt  of  S4;  ooo 
may  be  issued  by  the  company,  and  capiiat  stock  to  the  amount  at  $$.000. 
Tbe  corope;;y  ai<  i  received  ceMent  to  pimkiac  Ike  tiBilk  at  Ike  Slaate4 

Electric  Light  Company. 
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CBABLOTTS.  M.  C— Tbe  Cfe«rtoMc  C«nioUd«icd  CootuiKiioa  Con- 
pmr  hw  UBdir  cautdmHen  ike  MMiaf  «t  «■  dwiiie  rallwv  tt  <ke 
Caumhm  Km,  la  hIIm  4IiImI,  (walAliif  i  mmr  far  tke  fcatia 
ChMtatu. 

charlotte;  K.  C— n*  SMAm  Fmmt  CaaapMy  prapam  to  MM 
a  tramminion  Kne  to  Statranrillc,  a  dIaMMt  «t  about  JO  flrilci.  and  tKpacIa 

teier  (o  furoiih  cl«tririt>'  to  StaMnilk  ffOM  Mwlliar  witar  dovdaiiiMM. 

farther  u[>  thr  Catawb*  River. 

WINSTON  SALEM.  N.  C— William  *nd  Sinclair  Mainland,  of  Oahkoib. 
Wit.,  have  parclia*c<l  thr  es^  titj'.  rlf  rtric  plant*  in  thi«  city  and  contemplate 
eict*n«ive  impfovrmmK  li  it  5:11-1  ifi;it  ab«ul  $Mio,ooo  waa  paid  for  tli€ 
pToprilie».  ajwi  that  th*i    wiii  Iw-  itictir.l  .ivct  \o  llic  rotthncnlal  I'wMic 

GKA.Mj  [  i  iRK.<.  \    p.— Edward  L.  H^>y.  of  Kcl  I  iki  I'alli.  Minn., 
baa  arcured  :i  Ininrnifi--  I.ir  nr  rlritti.-  light  ;p1.in: 

CLK\  F.t..\Nn,  OHIO.— The  str<:ltholder»  of  Ihc  United  Statea  Teleyboaa 

Comiiany  han«  mad  Iq  iwcTtajc  dw  cqillal  alack  ftvat  lo 

ISilMKl.OOO. 

BELCEFONTAtNE,  OITIO.— The  I  thana.  lirllcfontainc  &  Northern 
Ttadlon  Cenimr  w^))  huitd  a  new  eity  line  on  West  Columbus  Avenue 
10  fht  eofvoralion  line, 

DAYTON,  OHIO. — The  Board  of  FuUic  Saf^y  baa  pctiiioocd  for  ma 
apprevriottaa  of  ^jnoao  far  IIm  purpaac  «{  puUiai  Dae  arim  ot  tbe 

mUS,  OmOu— Tha  coMrtcl  tar  lid*ai)lUot  a  ataaai  ongtaav  pmmtar 
mti  ftmt  H^rthii  ffftam  for  the  municipal  deetrie  Hfttlnf  pltal  kaa  been 
Mwided  to      MiHllwrr  Met  CbawMigp, 

SreUBENVlUX,  imOw^Tka  CoiadI  tt  WilUbwf  kaa  mplad  ■ 
ftancKiae  f«r  Ike  Wdlttan  teradnm  of  tbe  WIkcUmi  t  BcAanr  tlectria 
Railway.  Tks  campaiiy  «ltt  caMwaeaee  eeaiaitniottaa  veric  inBedbtdy. 

LAKEWOOD.  OHIO.<-Chaa.  W.  Root.  Village  Engineer.  736  Society 
fof  Savings  Building,  CWvriaod.  writes  that  an  election  will  be  held 
on  July  s  10  voir  on  induing  $>s.(.oo  bottds  for  tke  exttnaioo  of  the  electric 
lifbt  plant. 

sPRINr.FIFlI).  OHIO— Tdhn  S    H«rshni»ii,  «»i.rr»)  manairer  of  the 

S[.f  iiii7t".ili1   .V    \\'.i^|-.iM>".  m:    Tr.-u-lir.ri   C.-ri:  |  .."in  >  ,  ^.  ■.■i.rl*  \hr  e-x- 

tension  of  tbe  line  of  Soutb  Charleston  (o  WaainuKtoo  L,  II.  will  he  started 
within  tbo  next  few  «et:kr.  .Nrrangentenis  have  been  made  for  atUiaf  Iko 
bonda  on  tbe  extentioii,  and  material  is  now  being  purcfattrd. 

COLUMnUS.  OHIO— Or.  S.  B.  Harlman.  of  Columbufi.  has  made  appH- 
cation  (o  Ike  County  ComnusMnncrs  for  a  frandiiac  lo  bttiid  a  tuburban 
Vac  from  Ibc  teatk  End  «£  Ibc  Cctml  MaHbet  Steeet  line,  •long  Kih 
Street  to  tho  BartiiOR  faen,  apiilin  up  o  aair  aubiwkaa  dlntlet  It  ie 
■lalad  tkat  wkm  iMo  line  h  •anpliMd  tka  taad  vfll  k«  artindil  t» 
ClMBiBCTCiil  Pioint  Mnd  MfajMintto  0»  K* 

ZANESVILLE,  OltlO.-Tbe  Southraatern  Ohio  Bulwar  *  Com- 
mnty  ha*  commenced  the  construction  of  a  dam  aclMa  Scratlt  U*cr  at 
Powell's  A  lilc  v.ill  *jr  futrni-.l  -itpi-lyi"if  waler  to  the  new  power 

fctahi  ti  1  mI1;1i(i-«  '"if  Kiisc^i.lr  nr.ii  Ci  ari^viUr  hive  s-.iltii  ttii  a  propo- 
altion  to  (hr  ti.m^i.iny  Ui  instaii  additionai  5J■.I^lp^  nt  it*  f-rw-.T-  <in:ion  and 
to  build  pii<  \ir.ri  lo  supply  thew  Tillages  wirti  v.iii.r 

CF.EVEt.ANU.  OHIO. — Tbe  Clerelaod  ConatttKUun  Luiapany,  wiucJi  baa 
the  contracts  for  building  the  Voungslown  ft  Ohio  River  Railway  front 
Columbiana  to  Li»bai>  and  East  Liverpool,  and  the  Cleveland.  Ashland  ft 
MawMd  Trectteit  Covrvny's  line  tnm  SewUk  to  Aahlaud  aa4  MMiaiald, 
ka*  plwed  Boatnctt  for  tiolley  wire,  ditaci  eutfem  and  MfihieiiilaB  (aed- 
era,  with  the  American  Steel  ft  Wil*  Oamiwny.  covering  the  quantidee 
needed  for  both  lines.  Several  other  oatttracta  for  miacHlaneous  material 
bave  alao  been  closed.  I'roposala  are  under  cwiMi  r;i!li.i  for  ^ower  bouie 
niuipmenl.  Both  steam  turbine*  and  reei|>toi -.tinp  cii^; n  jr<  Wng  oon- 
aidered:  two  units  of  Looo  hp  capacity  cacb  will  he  purchased,  and  Ibe 
contracts  will  be  closed  in  the  near  falltrc.  Wortt  •#  gtadlaf  hlO  alMadjr 
been  started  on  botJi  of  these  rotda. 

FREF.LAM).  I'A  — Ihe  Borough  Cimnctl  hoi  ttwMcd  «  fnodtiv  to  the 
Consumers'  Eleclrlt-  Light  Company. 

DELTA,  r  ••  I  If  Castle  Fin  Elettiic  Ctutiiiany  i»  i>reparklf  to  Mid  an 
electric  plam  at  Ca«lle  Kin  K.>ige  on  Muddy  Creelc. 

NEW  HA\  E\.  I'A.— U.  S.  .Martin,  of  nellevne,  hj«  secured  tile  CSo- 
tract  for  constructing  an  electric  light  plant  for  |i5.ooi>, 

POTTSVILLE,  PA.— Tie  Borcnigh  Council  will  receive  bids  until 
Sepltic.ljer  iS  for  Imhlini!  ihe  l«rr  •urIi  for  ;  n-.i<»  trim)  I'ehru.iry  15,  1407. 

D.\NVII.I,E,  P  \  r  i  i  Miiract  fur  th<  cnnstroctlon  of  the  power  house 
for  the  Hospii.il  1  r  tljc  ln>anr  hern  awarded  to  J.  T.  Buchanan  ft 
Company. 

JOIIX.'^TOWX,  I'A.— The  Dak-  Borougb  Ughi,  Heat  ft  Powr,  Company 
win  oiatie  appUeallMi  lo  tkc  dlr  CmocII  for  •  fTonCbiie  lo  fiartleh  heat. 
Ilfkt  and  posvar  !■  fMi  ciir< 

WllXESBARIlE.  PA.— A  cosopaar  kaa  beeaa  oasMiaed  «llk  J.  B, 
VMi,  praidiM  and  (See,  Mclktaald.  aaeeeianr.  la  MtoMlik  ti  new  lifkl- 
lot  plant  kl  Wtlkertane. 

BEADING,  PA.— The  Ediaan  IHanyaatiav  Ctmfur  *mi  the  W««  Chca- 
lar  iH«Ma,  Heat  t  Ftnrer  Cenpanr  kaee  eonaolldated  under'  «■»  charter, 
wto  >  eapHal  siadi  at  t7«,aaa. 

BTADIMG,  PA.—'The  amttract  (or  furnishing  ekcitMiiv  fm  lighting 
Ike  Caasily  ffosoe  has  hem  aerarded  lo  W.  F.  Krkk.  <<f  Siiitmi;  Sprint;, 
at  the  eaie  "f      crfils  (  i  f  hnip  per  taontb,   Ahont  Mi  lampt  will  be  uied. 

LOCK  II  AVF.N.  r.\  —  Tlic  (  ouneil  baa  eotered  Into  a  «ooir.ict  with  the 
Lack  Katen  F.lcctclc  Uabt  &  Power  Coaqianr  to  furnish  Mi<v(  lamps  for 


a  Icna^  of  ih«  jaaia.  The  aonpaujr  ia  lo  (laridah  S»  ar  more  laiapa  of 
a,aa»«p  aaek  «t  t$$  per  leap  per  yaae.  The  pate  paid  luidar  the  aU 
aoBlract  waa  |ri  per  pair. 

BIRDSBOBO,  PA,— Waifc  en  tha  new  power  plant  of  tha  Birdahara 

Eleetrfe  Company;  wWcb  b  now  betiif  erected  near  the  canal  lodii,  ia 

progressinir  favorably.    The  new  writer  whrel  hn:  beesi  {nalOtled  and 

working  •u'l-.i.ir'Mry.    The  atoant  engine.  <!v-t':u'iH  and  Other  cqtripawat 

will  soon  be  n>  '■■>  .!  froin  the  present  fiLins  and  placed  in  tbe  new  buildhip, 
ALTOONA.  f  \      Ihr  Altci  .i.  Hulli  laysburg  ft  Bedford  .springs  Rail- 
way rnmpflf;s    li:t»  .H.v.,idi-d  rh*    i.iutTii;   fnf  the  ri-ir;fi?r[;r!jon  of  its  power 
hO'-n.;'    'a     litr    .M  .L>  t         mc        t".  .T'lf.i  1 .  Mrlw  :.],.-•  'Vh-r  tiUiVnc' 

calls  for  two  5oo  kw  railway  generators,  two  SouHIp  Corliss  cugitie*.  Fi>w 

juo-hp  Babcock  &  Wilcox  waMr-tnka  bsMcT*  will  ha  iaiiaincd.  The  idaat 
will  be  located  at  Duncasvllle. 

PROVIDENCE,  R.  I  — Bids  will  be  received  until  July  2  by  JeremiaS 
H.  Hall,  chairnuR  cooisuttec  on  city  property,  for  installing  veotilatiai 
and  kcatinv  ayatcan,  englrtea,  fenctaiaea,  behkag  and  awtiekbaafd  raqalrad 
ior  Ik*  additlana  and  aUatiHana  to  tha  Tachidcal  H]|k  Sckoal,  Tbe 
RidMfd  D.  nnkaU  OaBpanp,  Bcaean  Sitcct,  Baaioe^  Waea.,  la  <ke  im^ 
oecr.  Xarthi  *  Hall,  PioeManaet  arc  Ike  ardiiieala, 

CHARLESTON,  S.  C— Bids  will  be  received  antil  July  21  ly  M»f tea! 
T.  Endicot:.  Chief  Ilureau  Vards  and  l>oc^  ^  \.iv\  I  >e)>ar1nM-til.  W  a^h.na 
ton.  D.  C,  for  furnishing  at  the  Nary  Yard,  Charleston,  S.  C,  twc  lir 
cumprcBsors  and  accessories  as  per  speciiication  141J7;  estimated  cost,  in,- 
oo(^;  hf>ile«<s  and  aceeMories,  coal  handling  apparatus,  electrical  equlpsirrit, 
pi.nirs  ai  li  piping  as  per  specification  K98;  estimated  cost.  $90,000;  f:ui 
turiiu  aJicriijiior*.  mgliics,  generators,  switchboard,  wiring,  etc..  as  1*1 
ipecificalion  1440:  estimated  cnst.  $85,000. 

LLANO,  TE.\.— The  Texas  Tekgrapb  ft  Telephone  Company  is  iirc. 
pailng  to  aMeod  and  improee  ila  Bnea.  Sceerat  «l  Ike  linca  trOl  be  i» 
Hrelr  Mbailt.  The  canpanj  cunttaiphtei  an  cxpadltiira  nf  ahont  $i«,aa» 

LABEDO.  TEX.— Bide  will  h«  lecehrcd  MHll  Jaly  tr  ty  Jamea  Kaat 
Thylor,  aupervlsinc  uchtlect>  Ttcaamy  DaparHatnt,  Wariteilan.  0-  Cm 
far  baialKat  a  oaodnlt  aad  «UiK  aytteat  In  the  U.  S.  Foat  Ollcc.  CmI 
Heuaa  aad  CtMoai  Honw  at  laredo. 

SALT  LAKE  CITY.  trTAH  — The  Utah  Copper  Company,  nf  whiCh  0, 
C.  Jacklin  is  general  manager,  has  awarded  the  contract  for  thr  cltctticil 
oQuipaiem  (or  the  new  Garfield  atill  to  the  General  Electric  Coapany. 

OCDEN.  ITTAH.— The  Ofdeo  Electric  Supply  ft  Pfattnre  Cenipaay  hta 
been  awarded  a  contract  by  the  Utah  Sm:It:ni  O  rrpany  to  put  in  a  trant. 
mission  line,  together  with  all  macbir.viy.  iror.t      i^\-mi  C-ty  tc-  tbe  smelter. 

RICHMOND,  \  A.— The  -Southern  Bell  Telephone  Cmvpaiiy  will  ipetKl 
about  $400,000  for  extensions  and  improvement-  'fa  -:  sieiti  in  this  c:t| 
this  year.  .\  new  btt:N!ing  it  N-  t-r^f.^'i  :t'i'l  m  w  iichh^ard  installed 
and  tbe  wires  ore  m  t-i-  ■,<:ii  n^i  li-fr.-o.uni 

R!Cn%if>N'P.  \'.\--  Thf  L.imnntit  on  Elcclrtclty  has  asked  tbe  city  at- 
ti>rney,  aujirrinl'.-n  l<  11'  :;f  Ihe  ^A'.rr  work*  and  city  electrician,  to  frame  an 
ordinance  providing  for  an  electric  light  plant  for  municipal  uses  ooly,  ::«t 
to  exceed  fasopooo  in  eeat.  ond  to  tapoH  tkc  aaina  at  the  Biest  aceilat 
of  the  oonuaitlaa. 

NORFOUC  VA^Hic  Noefok  Railway  tt  Ufkt  OaMpwqr  has  piaeal 
ordera  tar  tk*  cvitpncnt  of  Ita  new  poerer  hooae.  whtek  will  hare  a 
I  apailly  a(  10400  kw,  consisting  of  three  j.ooo  nnd  one  i.soo  Vw  Carliw 
UltMnaa.  of  the  condenser  type,  and  fourteen  li.lui  rV  ft  Wilcox  boilfri 
of  650  bp  each,  which  will  be  .  ■i.ii|  i>r,!  iili  K  r..-v  M..krr!  The  romp»»» 
will  install  three  eub-station*  .it  r!i.  1  rf-.^t  tim.  .  ..p.  ;ii  O,  ..,::  \  if  »- 
at  the  power  bouie  in  Nor  folic  and  one  at  Portsmouth,  which  will  replace 
aeveral  small  generator  pianlA  LaMr  on  a  anb^tatiaa  will  he  inataiM  •■ 
Suffolk. 

YAKIMA,   \S  \sn.-  T:K    \  Int.  Traction   Company  his 

been  organized  here  im'  tlic  i>ttii!,i*-i'  t  n'M  ni:  .m  eleetnc  system  for  thii 
city  and  the  entire  valley- 

POKT  TOWNSEND.  WASH,-  Ivan  I..  Ilyman,  of  S>catt!e.  has  fat- 
chaied  the  property  of  the  Port  Tewnaand  Gaa  *  Eleeliic  Ceaipanr.  wbatk 
was  sold  at  sheriff's  sale  on  May  36. 

SPOKANE.  W  ASir.— Tbe  kefei.-M',,.,  I,:,,,:r  :f.,r.r  ,  rgTinije.l.  n 
stated  to  bave  decided  to  petition  the  i-^unciJ  :w  call  to  v-.-ie 

constructing  a  municipal  electric  light  plant. 

MELLINGHAM,  WASH-— The  Home  Telephone  Comi-any  b  pustiag 
in  a  new  ;tutom.ttic  telephone  system  in  tliiH  clljrr    Tkc  CCnrpany  allO  CtX^ 

tiiniiLite*  putting  in  a  sysUnt  in  .\natfi">rte», 

OI.VMPLA.  W.\SH-— Plans  and  tpecifK.itif;i  -  .  .vr  h.-tn  received  tor  tV 
new  telephene  excliange  buildioc  for  the  Olympia  Sunset  TeleT-l">nr  CK-m- 

panr  and  waik  an  the  structure  wiR        al  once. 

PULLMAN,  W.VSH..  -Work  has  commenced  on  the  transmission  Imf 
from  .Moscow  to  I'ullman.  M.  J.  Shields  ft  Company,  of  Moscow.  «>" 
have  a  franch;-"-  I"  .  p.-;-it,-  nn  .-!»i-1rir  I'Kh^ii'f  and  f.".rr  jdani.  »h<h  ^' 
to  be  in  o|^i.iin::i  In   inly   '.  ;iivt  11  nini  lui  I  r.n  'hi  trannnisiion 

line  from  Moscow.  Power  is  to  be  brought  from  Asotin.  Wash.  Tbt 
tompnny  win  lease  tbe  dty  aystcaa  nntil  the  nenl  general  elaeiiaB,  nkce 
the  citizens  will  vote  on  the  pmposttton  to  «ell  the  plant  to  the  conpaait, 

nENWOOIt,  W,  V  \.  The  CiSN  (  mo!  ■-.  jnsiderlng  the  <i'4esti«e 
••I  consttueting  a  municipal  liKhling  ).l«m  at  a  probtUe  cost  of  |j»,o»». 

MADISON.  WIS.-  El '  I  i> "  ii  has  made  an  apptaprlttlan  u  tar  * 

■-itr  for  a  municipal  eleclnc  liishttng  plant. 

ABBOTSFORD.  WLS.— This  city  would  like  to  crieijond  with  !Mrl«« 
intcreatcd  in  on  eleetric  U(ht  frinch,«c.   Addrrea  Looia  OUon.  viUafc  clerk. 
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WEST  MtLWAUKSS,  WI&— Hw  VHIw  CoomH  bM  ■whM  to 
Milmvliec  Electric  itail«ar  *  U|ht  Conpcoy  tbc  cmttract  for  Mmt  Utht* 
iac     Mi  PCT  ■*«       tcr  yetr. 

MANITOWOC  WISi»-TlM  Fm  Vilhir  >allmy  CoMpmr  lactnwed 
lu  eaplMl  iladi  Itmb  $is.e«i  to  tMO>e»i>.  Tka  Mapny  wIS  oonitnKt  u 
intL-riirbao  line  bclwccn  ShelwyKan  anrf  KnitUaunji 

SLPERiriR.  WIS.— The  Northern  Power  Coiniwry,  of  Dututh,  Minn., 
has  Irated  a  pnrtion  of  the  Superior  Water,  IJght  &  Power  Con-.panj's 
buJIding  on  Hugbitt  Avenue  for  a  perio<l  of  ten  years,  the  space  h-'  It  u»':'J 
for  111  generator*.  The  Norilicni  i*ower  Caiainiiy  U  to  pay  I400  a  year 
for  the  preccBt  •picc  Md  $iM  a  ytar  far  Miik  addhiaaal  tmmtu  lar 

(tailed. 

*- .\Kt>STO\.  debentures  are  beini;  as'i..  fi  r  -.tif  v  irj.w;  at  in- 

stallluK  **  municipal  electric  lighting  plant.    .1.  A-  lliLniintr  i-  :i--a>'«>r. 

Kt\ KLaTOKE,  B.  C  — The  Prince  Mn  i^   i  s  ..rr  .in  i  j  10 

lay  an  elcctnc  tramway  to  coitl  >6^),oo<»  ti  >m  iicjc  !i>  U(€  luiy^c.  }.  A. 
:  '    li  %tce-presiJent. 

i{u;>^I.ANL>,  8.  C — The  Traii  electric  li«lit  plant,  owned  by  Um  Coa- 
M>ii<iairci  JlininB  ft  pcrdopwcM  CMBpany  tauntd  to  tkc  ttMind.  ioti, 
$i!'.o.:.o. 

>.\SK.\10uX,  CAN.  — Willij  Chapman,  citril  engineer,  of  Torant*^  tu* 
plan*  <ur  a  i^iunicipol  electric  lighting  plant  which  will  be  inMalled  here. 
J.  Cliiisktl  i&  mayor. 

PKI.S'Ct  .VLlitRT.  CAN.— I'riucc  AlUti  rale  payeri  bate  decided  to 
■icvc  tbr  dcctrie  litlit  pitat  to  tke  fwwer  hcmt  at  the  wMr  «orkc  aad 
to  inprviit-tlM  piial  it  •  com  tf  tu<oo»- 

OTTAWA,  OMT.— Tb*  cmc  lithiing  plant,  h  ii  Mated,  ikow*  •  net 
prellt  of  t«T  6  mODiht  after  payin«  the  iMMMl  Mid  flcUiig  fund 
elalin*. 

i-'ORT  WniXlAM,  ONTv— Tbc  lolcmatiowl  TdQhanc  CJUHfuar  baa 
clMcd  a  coaiaet  with  tba  town  for  a  acw  ccoual  Idapham  tMtH  for 
ji»  ioairaiBaalai  J.  Wbalen  ii  mgror* 

CRATHAU.  ONT.-»Tba  Cbalban.  Ldw  Iria  ft  WaUacfibMt  BItMrie 
ItaBmd  vill  c^icDd  Ita  Hm  ittm  bcra  to  Rcadcin  Raibgi',  a*  adlaa, 
«ad  I*  tafiof  autvcjri  oiadc  for  a  Hm  to  Sannii,  •  dialanoa  at  i«a  mlaa, 

TOSOMTa  ONTw-.'Tbc  TorwW  ft  Yeik  Badial  ElaSIrk  RiQirar  Ctmt 
pwr  4a  birtlding  a  new  powa  hotue  at  Kcataidc  It  irill  be  loa  ft  «  >jo 
ft  •  asd  wffl  Mppljr  ibc  power  far  the  MetropoHtaa  Ekatrie  Railwair,  fcom 
Xamnrtct  to  JadtM>'a  Mat. 

WIKNIPEG,  MAN.— Tba  dtr  Counial  haa  pawd  a  by-law  10  iisue  de- 
beature*  to  the  aiaoaM  of  $.).';o,ooo  fur  the  purpose  of  acijuiring  right*  of 
ways  and  otbcr  ncccaaary  property  fpr  building  and  maii^taining  an  electric 
lircrt  lailway  to  he  owned  by  the  city.  inde|icn<leilt  of  the  Wisilipci  EkC- 
trie  Street  Rniht  i.  .11  I  for  cuiisiiuctlng  a  power  plant  m  tkc  Wlnalptg 
Kivi  »•  a  point  lu  l>e  selected  by  tlie  Council. 

WlN.MPEli.  MAX.— Tlie  Itoard  of  Works  of  the  Winnipeg  Ciu  C  i.^i.i! 
has  rirdercd  tin"  Wiiini'xii  Street  Railway  Company  to  huild  a  new  line 
from  the  cor.  ..  ■  l;r  .Iviv  .ir.J  c^t.orne  .Street*  to  Portage  AYtnue. 
Thta  li  to  be  a  doiibie- track  line.  The  company  ia  alau  ordcT«d  to  bwiM 
Ha  acw  Ub»  on  .Siirgeam  IfM  Hwtbroolrr  io  ArllnflMn  Stzoat*. 

Tba  Couma  bai  the  power  «t  ardtr  Ibcac  olMitioaa  hf  the  ttiM  «f  tba 
eonpaax's  francbtge. 

MEXICO.  HEX.— Tbe  Caiaparia  Eliclrfca  «■  Imdera  dd  Eilad>  de 
Hi  lalg .  liai  increaied  it*  cqiitid  atack  fiwa  9<,M0yaa»  M  t4«ge,aoak 

liAV\  Su.\.  Y.  T.— It  I9  reported  that  a  larje  «lM(rieaI  pbnt  will  be 
falMalled  tbia  aiMimer  to  I'l"'  '''-  ''1^  jiUctr  ir.in'-i  in  Kloadrbe  Bmm. 


/i0tif  Industrial  Companies* 

THE  HEXRV  RYCRAFT  &  COUPAMy,  eieeirieal  aowlmcler*  and  n. 
limeia.  wiib  beadquaiicra  at  i«C  GoMiee  Street,  Uttca,  N.  Y.,  baa  Wea 
farmed  by  Henry  Rycciaft. 

THE  NEW  YORK  ELECTRIC  FOUNTAIN  COMPA.NY,  of  New 
Voik,  N.  v..  hai  been  iaearpoitaied  wilb  •  eapital  •tacit  of  $i«.ooo.  Ibc 
directors  urc  s.  S.  MSUcBball.  1.  H.  Xitlenlian  aad  G.  S.  Jaedbeaii.  of 
New  York,  N.  Y. 

THE   INTERMOUNTAIN   CUNSTKUCTION   COMPANV.  of  Buile, 
Mi>rl  ,  lias  been   incorporated  with  a  capital  ItOck  of  $iao,OM  for  tb* 
01  building  telegraph  aad  tdepboM  HiNft    The  iaearpofaiara 

are  T.  B.  Lane  and  other*. 

TlIK  SMITH  ELECTRIC  &  M  \N1  !!■  AC  1  L  KI N  u  (  OMPANY,  of 
Chnrlnttee.  N.  C  has  been  incorporated  wj-.h  a  cajmai  stock  of  $15,000 
t.i  tirry  un  a  fixture  and  electrical  buirir..  s3  m  Charlotte.  The  incorpo- 
niora  arc  iV.  C.  I>ot(CT,  E.  F.  Crci*we]l  and  Samuel  J.  Snutb. 


Company  EiecHonjm 

HARTI'ORD,  conn.— At  the  annual  mectiag  of  the  FarmlBflaa  tUvcr 
Fowcr  Covpany  bdd  troeewtly,  ib«  <oUowl«t  board  of  dftaaton  wa»  choatn 
for  tbe  CMvbw  j«art  Hcoiy  >abett«,-  E.  B,  Bianelfc  H.  C  Jiidd.  A.  C 
Pumbaai.  Atwood  ColDiM,  Jeliit  S.  Htwtcf.  E.  C  Terrr,  W.  W.  SaM, 
JaBMa  Terar. 

NEW  AUBAMY,  KY.— At  the  annaal  Meeliac  «f  «w  Sdrdoi  Tdepkme 
Cawfaay  held  receatly  the  prcfcnt  effeeei  ware  raelaeied'ai  falWws: 


E.  F.  Windell,  picaldemt  H,  C.  Weambknoon,  gccratarr;  H.  C  Kitft, 

BALTIMORE.  MDd— At  the  auual  aaetliw  «f  tba  atnckboMa*  of  ibt 
KowM  WaiHugtoB  Electrle  U|bt  ft  Fo«er  CMfaav  held  fc«tatl|r  at  tha 

for  tbc  cwmbic  year:  FrciideM  and  feacni  aunafar.  Thaaaa  W.  OAttti 
vice-preeidCBt.  Alten  8.  MiHeri  eccretarjr  and  Uwiaicr.  Hany  },  lUlii> 

tyre, 

LITCHFIELD,  MINN.— At  the  annual  mert>ii(  of  tbe  LilcbMd  TUa- 
phone  Exdiange  Company,  held  June  11,  t!ie  prevent  officer!  were  re. 
elected  for  another  year  as  follows:   H.   1.  pLittvjn,  president;  G.  H. 

Sii'livsn,   v!v<-'prMidtnt;   T.    F.    McC'tr.-,    ti.Mctary;   G.    A.  ^etlergrcn, 

trrii.iriT. 

AN.\C'  iM  \,  MONT.— .\t  a  recent  lu'i-i  tu  the  dircciora  of  lb« 
Mot  to,i>.,  1 '.ui  1.1  ti'  Company,  Harry  A.  Cn.'.fjj.  of  BaMa,  wai  eleelad 
preaniciji,    aiiU    Charlci    J.    Kelly,  vice^iesidrn; 

CI.Kv  KI-.'VNI),  OHIO.— .\t  the  am-  u  n-ir-tuii;  of  tlir  Oeveland  Telo- 
phone  Company,  held  June  15.  the  following  otiiicerfe  were  elected;  L.  R. 
Richardson,  president;  Heman  J.  Pettengill,  Tice-preaident;  Cbarle*  A. 
Urant,  accrclary;  .\.  H.  KirkwouJ,  treaaurcr  and  aasisunt  aecxetary;  Joba 
Baleh,  aeeielaiit  trcasiir  r 


^etv  Incorporations, 


|J.\KI,AND,  CAI»- i:c.'S  r.i   ircoiporation  have  bc.ii  .■ilci  -oii^i  thr 

Ci.tM'l_i'    Clerk    for    tlir'i-    iillu-  ;    .joi-ipaniea.    whic!!    .r.rc    Vj    ci.k.ii;.:    in  tin: 

lighting  and  power  businc**  in  I.odi,  .Auburn  and  Richmond  and  the 
•urrooisding  trcciona.  Tbc  iooorporalon  arc  tbe  came  in  each  cooipaoy 
and  are  a*  follow*;  W.  F.  RtwecU,  C.  A.  Wilton  and  M.  Brsad.  of  Sao 
Franciiao;  B.  A.  Fatin-  a«d  F.  A.  Olbaro,  of  Oablaiid.  Tte  trit  cam- 
panr  ia  called  tbe  Ladi  Gaa  Improvanent  Company,  the  accoad  tbc  AAm 

Oas  Improvement  Company,  and  the  third  tbe  Rldunaad  GtC  llll|H<tmiCBt 
Company.    The  capital  stock  of  each  of  tbc  comptalca  la  lioOkOOIw  Tba. 
principal  p^ace  of  buainess  is  to  be  at  Oakland. 

CillC.\GO,  ILL.— The  Carthage  &  Western  Illinois  Electiie  Conpaar 
baa  ti)e<l  articlen  of  ioceipoMtioa  with  a  capital  Stock  of  Suco.  Tba 

incorporators  are  W,  M.  Vocc  and  Other*. 

LEROY,  ILL. — The  Leroy  h  Soulliwesicm  Railroad  Company  ha*  been 
iiicurporatd  with  the  principal  oilbce  at  Blooniiiigton.  The  capital  atodl  ia 
ta.ooo.  The  incor|<>trs;-ir<  and  lirtt  boar^of  dJrtcMr*  are  Alfia  U.  Sbelbjr, 
J.  A.  Taylor,  Dloorm  .Kto;i.  III.;  L.  A.  Hiatsa,  A.  UlBtoa,  Namal,  BL; 

George  W.  Shelby,  Wapella,  IlL 

SPURGEOX.  IND.— The  Spurgeon  M.  r  il    1 .  lephone  Company  has  iiled 

arfic'es  t?f  iiic'tnv»ratio5i-  The  capital  »n>ck  is  S!2,5>Dt?.  'ITt':  directors  are 
K.  H  J    .\.  WiKk-.  ;ii  a  John  W.  scales. 

\Vi,\i  h;  ■-  I  iM'  - AMi.-Ies  «f  ini-'-tipnTaiior.  have  been  filed  by  tbs 
Muncie  >S'  ri:  r<n  t  it>  "i  LA.'tior.  (':, iri;i -.r.;  '.viti'.  %  c.-.pital  ifaA  •!  Ijaakaoai, 

The  dirfctors  .-irr  ^lar.ics  .\.  Oi  Ul  &a4  vthci*. 

MLNt  IK  INVi— ilu  \i,J,tiir.;  Heat  k  i^tglit  Company  haa  been  in- 
cu;,'i  >r..t^  i  f  ilh  a  capital  .alock  of  ^oo.M0,  to  prodiKC  oil  and  gaa, 
buil'i  pil  e  line*,  cooMruct  and  oiwiita  gaa  and  electric  liglit  plants  and 
to  txi.  oil  and  clectridiT  for  beat,  Habt  and  power.  John  W.  Smith 
IS  chairman  board  of  director*. 

.MOOKUVNO,  IA.— The  Moorland  Mutual  Telephone  Company  baa  tiled 
articles  of  incorporation. 

COLO,    I  A. — .Krticle^   of   incorporation   have   been   filed   by    the  New 

Albany   Mutual    i'-,  i-i;-   C-irr;  .ili;    v.  't:    ;i   i-\;-.:r,-.l    .Ir.r.   ..f   ?  ;,iloo. 

AUGUSTA,  ME.— The  Tri-State  Telephflne  &  Telegraph  Companr  ba» 

eicd  aniclcs  c<  iaeerpeiaifaB  «<ih  a  fagdial  aiaek  «f  t}MW,aeo.   B.  B. 

MINNEOTA.  MINN.— The  Minneola  TedcphcM  Cbapaar  kOM 
corp<jtated  with  a  capital  stock  of  $3,000. 

LINCOLN.  NEB.— The  Fflbaorc  Catiaty  TalapbaM  Ctepasr  hm  lif 
creased  it«  capital  ttocfc  to  $100,000. 

.M.\KTEL.  NKn.— .\rticlex  of  incorporation  have  been  Ued  Witb  tbc 
Sccreury  of  State  by  tbe  Martel  Farmer*'  Telephone  Cdapanr  with  a 
aafttal  aiotli  of  Ifoa,  The  aSecia  are  Albert  Eocs  praaldaM;  Joba  A. 
Sittltt.  iriee  preiidat;  WBBia*  H.  H.  Meer%  laeralacy:  Edwaad  H,  Bob* 

BUPFAtOi  N.  v.— Tha  BvBelo  ft  ladtawaaaa  Traction  Caoivaagr  baa 
died  arljelc*  of  iacerparatioa  witb  the  Secretary  of  State.  Tbe  eompaay 
operjtle*  a  fin.mile  electric  nad  in  Bullalo.  and  haa  a  capital  atock  aif 
$1,000,000.  The  directors  arc  J.  B.  Mayer,  W.  F.  SbefhiB,  C.  H.  Wetsar, 
M.  .1.  Dodge.  .Vshtey  T.  Cole,  of  New  York:  J.  C  CUbcb,  J.  F.  Baghas 
C  V.  NeUany  attd  O.  F.  George,  of  Buffalo, 

BOMSAL,  N.  C.— The  Cape  Fear  Telephone  Company  bat  beta  ebar> 
tered  with  a  nominal  capital  stork  nf  $*-5.    T.       Wombk  is  iiicoriiorator 

HII.I.SnORO,  OHIO.— The  !UlI^^Lr  ..  Belfast  &  Pta  ii ,  1  raction  Com- 
pany has  been  organized  for  the  i  urjjose  of  building  a  line  through  Belfast 
and  Peebles  with  a  brant  I.  -o  tlie  Ohio  River  at  Aberdeen.  The  officers 
are  P.  .M.  Hughes,  Lovcis.  iJitsideni;  J.  W.  Letherroan,  Helfast,  vice- 
president;  W.  11    '  ,.-;,Tine,  Hillsboro,  »ecf<!'<-y. 

CLE\'EL.\ND,  OHIO.— The  Municipal  Traction  Company  his  been  In- 
corperaled  witb  a  capital  (lock  of  $io,aoe  far  tbc  pur|Mtc  of  leasing  tbc 
Fonat  City  Street  Railway  Company.  The  laahoaBod  company  baa  io> 
cicaecd  ita  capital  etoctt  from  (ajoMo  ta  laia«a,oao.  Of  tbia  aBmmit 
$;«o,«o»  win  be  i**acd  4t  eace  and  will  be  uf«d  in  ilic  ccaolatien  of  the 
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Mode,  etc  The  remaining  $i,3oa,o«o  will  Ik  ittueil  aiKl  told  from  time 
to  time  and  the  proceeds  applied  to  new  conttnKtion.  The  propcrtjr  which 
the  Forrtt  Citr  iUilwajp  CMaiNU^  will  tm  ovtr  M  tb*  Municipal  Tnctiaa 
CoBipany  cMMiiia  «f  ttw  nflei  alfcidir  MH  ttA  nae  laiica  mAr  mo- 

Btruction. 

HOfTZDALE,  PA.-  A  c  imp^iny  h.u  been  ciganiin]  htTc  ui:d.T  tlie  oame 
of  the  Uouttdale  Electric  Li(ht,  Ueat  &  i'owct  Com^iiy,  with  a  capital 
Mack  af  llOiOOO.    Saoiucl  T.  Hrndertco  It  irratuter. 

BDSmtBURGt  PA^-^t  a  mcMiag  of  lb*  tclepboac  coniiBalc*  in  the 
iMrtimrB  Wft  «f  CiNBWa  Cawa^  U  «M  ^HiM  ta  wwiaaH^toia  all  ibe 
Mtpaafaal  faniurf  Baa  iMdtr  aaa  aoifaiy  ta  W  Ihmvb  Iba  Narttcm 
CuArla  FlirMfa'  Tdtfbant  Caiymy.   H.  H.  Qaadenam  «H  alattod 


Legal 

SOUTH  TEXAS  TELrfJfONE  HXintNfrn  ^^r  ir  K,  nuntingff'i, 
the   Los   An^elca.  Cal.,   -.trrc*.   nilwiv   inji..  li   n-.jKinc    an   clinrt  to 

obtain  control  of  the  ^c»i'ig  atsUiKC  iikUcp^ndcrn  ukphf^ue  ^t&jK:rUe$ 
in  tbe  Southwrd,  to-day  abtaincd  a  temporary  injuoction  in  the  diatrict 
court.  Austin,  Tex.,  a^iost  tbe  Sooth  Tens  Telephone  Co.,  restraining 
■ta  rtpresmtativct  from  hypothecating  $ii},ooo  o(  its  bonds, 

TEl.ErUO.NE  UNOEKtittOUNU  WIRES.— In  an  acUoo  brooght  by 
■ha  trfOat*  «<  CaMhica  agalMl  tfaa  Caatial  New  Vark  TDiUipbaM  *  Tak- 
■nfk  diwy,  tka  Caart  af  Appeila  bia  liiit  randafi<  a  Jwiilaa  acaknt 
the  vllliic;  The  s<ul  •»«  brought  to  detrmiine  whidHI  ttc  Tillage  had 
the  llibi  ia  compel  the  company  to  put  its  mires  iHl4<r  gimind.  Justice 
Andrv«>  at  «peeiil  itrm  ilcci.JiJ  in  favor  of  the  company,  and  fram  the 
declaim  cif  v  lLi^r  s\Y\r:i]r<i  lu  ilic  Appellate  Olvialon,  whii:li  rcvfriW 
JrtjtT^r  Andrew's  dfci*i..:i.  Thf  lorrp^inpT  then  took  the  esfese  to  Ihc  Coutt 
cf  Apf'rili,  which  drcilfi  in  'h-^  r.CRat:ve  the  qu'_ation  whether  a  TiQaia 
CStiL   orlUi'-l    a    tv  IcpliL'tiC   Ctinll  uny    to   J  ut    il^.   wires   MTl'Ji  T  j.'rncnd. 

CAS  I'KKK  RfCDi;CT10N  NALIli,  Thr  Appc/.itr  liiviiitr.  af  tbe 
Supreme    Court    of    New    York   has   banded    down   a    decision  againat 

-ikia  CaMalidaiad  Gaa  Coavaay  b  M*  «ai«&  Tkm  aaait  kaldi  in 
cScct  that  tkc  eovpacy  mast  iwt  abirt  oK  tba  gai  bom  aajr  oaantatr  wfco 
Mdcri  tbe  ■•cent  rate  fixed  by  the  lait  aeinao  of  the  lleiiilaturc.  Jus- 
tfaa  LaaiUIn  wrote  the  opinion.  PresMtaf  Jiutiee  O'Btien  and  Justice 
Patterson  concurred.  Diaacniing  opinions  were  written  by  Justice  Mc- 
Laughlin and  Houghinn,  In  bia  diaacniing  opinion  Justice  McLauihlln 
aays:  "T?  it  a  i.Mr.rwh-it  a!armm^  propoeitioR  thiF  a  le^Ulative  body  can 
ain;|:l>  by  its  ijwrj  fjal  arbitrarily  fix  the  price  it  which  the  owner  of 
a  product  must  aell  it.  at  d  :t  i>  equally  ao  that  a  court  will  refuse  to  the 
•■ncr  af  Ikt  jroduct  tbe  right  to  icil  h  at  ibe  jwiee  at  wMch  h«  had 
fe9eiaf6a«  iSM  H>  pending  a  judicial  detcnaitiatiaa  a>  to  Ibe  validily  of 
It*  lc(liilali»«  act.  when  anltrtmi  mtmtf  la  |Mid  i«a  caoi*  ta  itiialiiim 
•  pwrhiiaf  fir  tka  dWatanea  la  priet  In  caic  tka  aal  la  Mafia  wdM.* 
JlMlk*  Hoofblon,  also  diaaentlng.  tays  be  doei  not  iMnk  that  the  Stale 
coaits  have  been  ousted  by  the  Federal  courtu  from  Jviidklion.  but  he 
thinks  that  no  extraordinary  remedy  in  the  form  of  a  temporary  injuncti&n 
should  he  itranted. 

SERIKS  I'ARAl.I.!'!.  rONTKi  M-M.KS  In  Hie  Unite  I  %:xux  arcuit 
Court  '-'t  Ai:-)ril^  iLr  the  thi-il  c;rcuit.  sittir-p  m  rhiiii^elphi.i.  Pa.,  a 
patent  decision  was  hasi4«;d  di^wn  on  June  iith  in  iavur  oi  tne  General 
Klectric  Co,,  who  had  brought  suit  against  tbe  Carreil  Coal  Co.  on  the 
charge  tbai  the  dcfeotUiit  company  bad  b<ca  tiaing  series  parallel  con- 
Mlcnt  JHMifagtiirad  kr  Ac  Morgia-CardiMT  Eltetric  Co.,  o<  Chicago. 
Hhtm  aaalMtcatb  it  waa  alligeil,  aw  an  tefrinscBiciii  ap«D  Ibe  plain- 
Hff**  ^aala  No.  5>7.44i  and  sS7>44*  of  Angoat  3rit.  1897.  'Tbe  Coart 
af  App**)*  aiMaka  in  high  lertna  of  the  lliv«Dti»n  contained  In  these 
two  patentt  and  states  Ihe  advantagei  at  follow »:  "The  method  is  a 
gradual,  or  step  by  ttep,  progrea*  from  tbe  aeries  to  the  parallel  tupply 
of  the  electnc  furrmt  to  the  motors,  by  which  the  currept  t^sy  be  ?afe!y 
broken  as  1  vi  r  n  otor  in  aeries,  the  same  be  at  once  c^ang^r,  t.i  ^>ir\\\r-\ 
relalJon  10  Ihe  oilier,  and  tbe  multiple  rate  of  speed  attained,  witiiout 
ikaek  and  without  sparking,  there  being,  durint;  the  progress,  no  abutting 
off  of  tbe  current  or  re4u«iaa  of  ipeod,"  Thit  ilectaion  covcra  tbe  "K" 
ftna  of  coamUcr  af  wkieb  aaoei*  Itan  Mioaa  kaee  baca  aoM  aa4  pat  iiMO 
ayaiaiiaa,  mi  wkkb  U  mat  akaMt  OKlaiively  ctaetila  atrett  fall««y 
ig«iciaa  af  lUa  aa<  aihar  aauaitrlat. 

NIACARA  POWtk  NOT  lM7URI0US.~Ia  a  feperl  tUtA  br  RettfM 
C^harlrs  M.  Williams  in  the  condemnation  proccedinits  brought  by  the 
Niagara,  Lockport  and  Ontario  Power  Company  ti>  acquire  the  tanda 
i><  .Mary  Van  Riper  in  the  town  of  Brighton,  the  referee  lioldi  that  the 
cirtTipany  bat  the  right  10  condemn  land  in  Monroe  or  any  other  county 
along  the  line  (rfm  Lockport  to  Syracuse.  A  decision  filed  by  Jimice 
Satker'-and  in  tbe  case  of  Mary  S.  Oliver  gave  tbe  company  temporary 
poiaeaaioa  of  tl^e  property  on  tbe  same  grcuodat  Ikoiagb  a  aettlemeot  of 
tke  caae  anw  «fiacMd  bafart  II  bad  been  concluded  an  ha  Mlila,  an  appeal 
bavlac  baeit  laben  from  a  pnliadnary  raling.  Tlic  rtteaa  wa*  appMBic4 
Ociaber  aj,  i«os,  by  Justice  8«tberlaii4  to  iriia  (aHhninr  !■  >k«  )aa*> 
Aa  ki  Ibe  opinion  given  by  Jnatioe  Salhcrlaad.  (be  apinloii  hoMa  lhat  tke 
corporitiL-.n  i<  a  public  seiviec  corporation  vriihin  the  meaning  of  Chapter 
of  the  laws  of  1894,  and  thus  has  the  right  of  extension  beyond  the 
limits  of  .Viagara,  Orleans  and  Krie  County,  the  ciiptiei  named  in  Ihe 
charier.  The  concluvtoit*  of  the  Jaw  aide,  find  that  the  ciimpany  has 
full  authority  to  lake  from  the  Niagara  River  the  ami'  int  of  water  neees- 
aary  10  tlevelap  a  pnclicallr  anreslricled  amount  of  r'-iver  at  I^ocbport. 
Tkc  ffant  of  tbe  ebaMar  to  Ik*  c«mpi.iy  by  llie  Lciti-lat-jre,  It  is  staud, 


was  a  valid  grant  and  givca  tbe  company  full  antbority  to  diven  water 
frfm  the  river  wltliii;  the  proviaiona  of  Ibia  sr^ni  Tl:i  ■jplrf-ir 
h<ild5  th.it  the  gcTiit  ur  theae  privileges  doea  net  Krint  n  i(;r  cLir.-jrr 
any  ni-jnry  r  ji^^'I^erty  of  tbc  State  of  New  Vork  withm  the  tmanicf 
of  Section  t;  .1  .\rticle  I  of  tbc  constitution.  The  findings  of  tbc  fid 
go  into  a  long  dlacuuton  of  tbc  compaay'i  history  from  iu  iaonfoo 
ttoa,  iachidiiw  tbc  putipaata  for  wWch  H  taaa  facned.  A  pemr  ami, 
work  On  wUck  wet  raaaairfrd  a  year  or  two  affo,  bat  whiek  ii  idll  as. 
completed,  »aaltlB(  Ike  aataaaie  of  tbe  charter  rigkta  which  are  mU  qpi^ 
tioned.  i«  dliCBiwd  Id  detail.  This  canal,  it  ia  ctated.  wtti  be  OMd  ta 
develop  power  at  Lockport.  at  which  p!ace  n^t  e^ver  m  ^f•^  lnvrat^posef 
annually  will  be  consumed.  At  this  pi-ittr,  it  is  »t.itfi.  -he  •r-.nMcr-.Ajiig 
atation  is  twalrd  and  Ihe  company  mitat  necessarily  irausmit  pi>»«r  tc 
other  plni:<-e.  Tli>  is  inc  of  the  basic  grounds  for  the  ruittti  at  to  the 
acecaaity  for  extension.  It  is  also  fuund  that  the  scenic  effect  of  Kiagiita 
P«]lt  win  aat  ka  aOaeMd  ky  Oa  water  wUeb  ia  laben  froa  the  ihw. 
Tba  leferte  lada  that  O*  dalai  (bat  tbe  na*l|aU]lly  of  the  S'itgara  Km 
froiB  LewlMoa  to  Lake  Ontario  would  be  affectetl  ia  unfounded  aail  uyt 
that  tbe  navifsbiUty  of  thit  Hrclcb  of  the  rirer  would  not  be  a9<«r.l 
if  all  the  water  from  Ihe  river  were  to  be  diverted  at  Lewiston  by  aiuthet 
cliannel  into  Lake  Ontario,  as  the  water  would  get  back  inio  the  Lai- 
Above  Ixtwimon  the  report  sutes,  the  river  is  only  navigated  at  far  »i 
tbc  fai;»  •  thj  Mild  _ the  Mist.  The  dcveLipraent  :-i  from  100. ooa  ta 
joo.ooo  horse-power  at  Lockport  would  reduce  tbe  water  in  tbe  i^fe 
Iced  ffoai  s  ta  <  kwkei  «ai^. 


Obitutxry, 


MR.  H.  BOTTOMiJcV  —  .Mr,  Jnhn  BDttymler,  vier  pr.".;  lent  of  the 
Marcjni  WircIsM  Telegraili  Cvippanr,  ret'r.rJ  w  t  1  I'-.^s  ,^-ek  of  lie 
death  of  bia  hmbcr.  Harry  Boltoiaky,  at  Knuitiord,  England,  on  June 

gj.  Harrr  Battaadiy  ««•  kom  in  Beifaat.  Iidaad,  3*  y^aa  age.  Ht 
waa  tke  taa  •<  WIUtiB  Ballonaley.  a  joaUee  of  Aa  peaai.  Far  At  hit 
three  year*  ke  kad  bean  aariMaal  ttaaanrar  af  Ike  Eagliik  hfUHk  «if  He 
Wcstioghoute  otHpaar.  Befaia  tdmg  Aal  plate  ke  waa  a  tea  plaaltr 
la  ladia.  Me  ie«m*  e  widow. 

Wt.  C  TRn'LER-~Mr.  Cfaarlea  Eaitraaa  Tripler,  inventor  of  > 
method  for  making  liquid  air.  died  on  June  ao.  uf  Bright't  disrate,  at  Lit- 
erty,  N.  V..  after  an  illness  of  several  munihs.  He  was  born  in  New  Vd-'c 
Cilv  in  t'!ii>,  ,'spm1  whiV  attending  pfivntf  «hp.B|«  showed  an  aptitude  f"r 
m^-lijrLr>  .111.1  vhii^ii^rry.  Wbcn  he  ^as  -M  years  old  he  consirucied  i 
naphtha  condeiiwing  engine  and  then  devoted  himself  for  sevrrat  yem 
to  experimenting  with  chcinicalt.  In  1S90  he  discovered  a  method  :! 
liquefying  air,  and  two  year*  later  aueeeeded  is  prodttcinc  liquid  flijl" 
aad  ainotcii.  Hia  laetkod  caplOfed  peat  eeavrcaaiaa  and  (MkMct 
a  (etupetaliire  af  ]i>  de«reea  betow  aero.  A  Medr  eampany  eapSiaOiH  « 
|>e,ooo.DOo  was  formed  lo  put  the  discovery  into  commercial  tiK.  tti 
all  lortt  of  claims  were  made  for  the  product.  The  company  was  ncvtr 
a  financial  atKcess.  Mr.  Tripler  made  a  dcmonsiration  with  lii^uid  ur 
at  the  Electrical  Exhibition  in  New  York  City  a  few  years  agtv 

MR.  C.  C.  NEWTON.— The  rfeith  of  Tharlea  C  Newton.  prrtiJfnt 
and  treasurer  of  tbe  Newton  Ma,  hire  1  ,(  I  Works,  Inc.  Philadelps-i 
occurred  at  Urcnten,  (.ermtrj.  June  13.  He  had  not  been  in  good  hea'tf 
tor  acme  lime  and  bad  gone  to  Europe  to  seek  relief.  He  waa  bora  FeV 
ra"y  9>  1846.  at  Cambridge,  Washington  Coaitty,  X.  Y..  and  at  the  iS' 
•f  19  be  tadtatMNd  klBMcIf  at  appfctMsee  ta  tke  Brooke  Loaeiaetlet  iMt 
at  DimMrfc.  N.  Yn  ipMidiBC  aoal  af  hi*  tbae  hi  lk«  loot  roooL  Aktr 
aerving  his  apprentianklp  and  warUpp  ia  various  ihopi,  Mr.  Newtoii  te- 
turned  to  Dunkirk  la  t^tS,  and.  In  (nxtaenMp  with  J.  L>.  Cox.  maniu- 
lured  twiat  drills,  reamers,  cutters,  etc.,  removing  to  Cleveland,  O.  in 
1876,  lo  broaden  iJir  t  .  i-i  01  tlif.r  noili.  which  had  largely  increixJ. 
ojK-rating  under  the  firm  name  of  Newton  .'v  fnv.  Itt  iRR(>  Mr.  Ne»t"n 
sold  out  his  interest  to  Mr.  Cox.  who  f.  rmeJ  ,11  t  tl^-  c'd  finti  lie 
Oeveland  Twist  DttU  Cotn^jr.  RcmovinK  to  Fhlladelpbia  Mr.  Ne«m 
aid  the  fourJalien  for  tke  preacat  Mewtati  MacMae  Tool  Warkt.  Be  «• 
the  aole  proprietor  of  the  worka  mtti]  Jmlf  14,  iSoy,  when  arlieb*  of  it' 
corporation  were  taken  out,  and  tbe  firm  became  the  Newton  Machist  T-n' 
Worki,  Inc.,  with  Mr.  Newton  aa  president  and  Ueasurer.  He  wu  a  rr<ti? 
her  of  the  Eagincera'  Qnb  aad  of  tke  AKrican  Society  of  Mechtaicai 
EntlMCaik 


MR.   W.   R.   COOI'EK.   M.  A.,   U  Sc.  M.   I.   E.  A    M  la". 

C,  E.,  haa  been  offered  and  has  accepted  the  editorship  of  the  Lr=*" 
£^rtricuin,  in  Ihe  place  of  Mr.  F.  C.  Raphael,  "im  rci  re*  June  jo. 

MR,  N.  A.  CHRISTENSEN,  who  baa  just  atsocUted  bimseli  wilb  tbc 

Aiiis  Chalnera  CoawiiVi  fer  air  ceiprgggor,  bggbe  mtA,  ctcn  la  laikN 
a  trip  to  Earepe  kefbre  aamnrisp  Ua  new  diMici.  aad  will  ipcad  tke  bat 
over  tkec*  eUefly  ia  aataaaaklliBf. 

MB.  WM.  B.  PLYN-N,  aiaialaot  electrkd  caplMtf  af  (ka  Near  Yorii. 
Wcatchewtcr  tt  Boston  Ry.  Co  ,  wa*  manM  lane  id  lv  Waa  Sdpa  AaM* 
of  iiashrottck  Heights  N.  J.  The  eoiiple  aflarwarda  left  for  a  tve  ■«*»' 

trip  through  Northern  New  York, 

DR.  F.  S.  PEARSON  has  tailed  for  Europe,  accompanied  by 
I  '  rur      r,  11    T   r,,i'r   r^ff  will  go  to  Rio  de  Janeiro,  Braiil. 
I  -    i  '  a-1.  n  h  .1  l-rk-c  in--re«ts  in  the  electric  lighting,  trolley  and  lele 
phoitc  ayatem,  and  baa  a  targe  poarcr  treataniiaioa  eaioinit*  ie  iMfL 
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MR.   N.   B.   ROI'ER.  formerlv  ch  i  t   engineer   for   ihc  Cana-ica  ( 
dated  Copper  Cc-m^any,  CaTtnrr...   .Mp-xicfi.  has  Trcnil^y  brrii   rii^-it  < 
tbc  Power  ari-J   Mimi.^  r/   (.on.pany,   MiU'.^i-V.rr,   Wi?  ,   ifc  t 

cn^nerr  to  rt.nf^it:  .'.  at  us  Nc^   York  valca  otJicc.  No.  5j  Wdaain 

MR.   F,   1     l-OWLK.,   (i:n-rily    ,(   N  r      V,.tk  Cil>-,   Is  no*   ;r<Tin:iS  -■ 
livated  in  Chkjigo  M  aunager  uktc  toe  the  American  Telephone  ft 
crapb  CMaprajr.   Mr.  Fowte  has  made  a  ipcatallr  •(  loot  dlMMCc  t''>^ 
libonc  «M«k  and  of  tal*        flvco  grcM  MIMdMi  ts  Inrtillrtlnin  i«r 
niilroaiU— work  that  Imralvci  maaj  imwaUiii  pnbknL 

MR.  WALTER  C  DIAN  bai  opiMd  oOcm  In  Ite  Birit  af  Cmwim 
BnlUint  M  Morfalk.  Va.,  ni  will  wmicot  tbc  C.  A  C  Electric  Omi- 
jiaaiy  dwn.  H«  b  a  gradoate  «f  tlic  Uauacbaaeiu  laathate  «(  Tadk' 
no'otr.  l>a>  bad  considerable  ex;xrienca  in  Iba  ttlufiptMIlt  dt|MrtaMBt 
o(  the  Norfolk  Navy  Yard,  wbere  h«  bia  aada  •  pecMtar  of  wiablc 
apced  melott  for  driving  machine  toola. 

MR.  PAUI.  J.  KRUESt,  aecreUTy-trcsnircr  of  the  American  Lava  Com- 
IMayi  of  CbattuuMga,  Tenn.,  lias,  accordiiiK  to  the  jouroala  of  that  city, 
teecBie  engaged  to  MiM  Myra  Kennedy  Smartt  of  Chattanooga.  TKr 
wctiding  will  take  place  during  the  luntmrr,  and  the  hooeymooa  be  apent 
north.  Mr.  Krueij  i>  the  son  of  the  late  Juhn  Knatl(  oa*  of  Ika  fauiilet* 
of  the  Edison  lighting  industry  in  America.  « 

MR.  J.  G.  WTIJITE  took  a  large  party  of  friends  :n  :hc  c.ccirical  anJ 
financial  worlds,  by  special  car,  on  Saturday,  Jane  aj,  to  see  the  "s'lT^ity 
boat  races  at  PouKbkcrtnla.  Anined  by  Mrssra,  Gosaler,  Collcttr,  il<^ed 
and  BiuuicU  of  lb*  J.  G.  WUla  Company,  he  extended  lavieh  bospiulity 
■mi  the  day  w««  not  nsarred  for  the  boat  hy  lha  it(bt  of  bia  alma  Batet, 
CenuU,  ifMat  of  two  af  tka  btf  cwaMa  In  wlendid  alylc. 

MR.  W.  K.  WMtTESfOB^-AaMat  paiMBgan  laavli«  Maw  York  for 
Li*ery«al,  Ivmt  if,  «a  At  Cuaard  Maaoier  "f^roala"  wai  Pterident 
W.  ff.  Whiteside  of  the  AllH-Chalmcrs  Cofcpany.  who,  accompanied  by  his 
wife  and  daughter,  will  devote  several  weeks  to  a  recreation  trip  abroad. 
Mr.  Whiteside  and  U*  family  will  vjii'  ttarUraa  poiatt  of  laMreat  in  ling- 
land,  C*nti*ny,  SwitMrlaiid  aad  Ftanoc^  apcndniB  laaat  «C  ibcir  thm  on 

the  Continent. 

.MAJOR  F.  V.  HANSEN,  of  Sweden,  with  Mr.  G.  Main..  (  K  .  baa 
been  making  an  investigation  of  tbc  chief  American  and  Canadian 
bydro-electric  plants,  with  the  ol  jccls  of  aicertainiag  bow  far  they  may 
antgeat  methods  for  ibe  uLilixaiioo  of  the  Troltbaitan  Fall*,  which  the 
Stradlih  GorenuBcal  pcoyaica  to  utilice  for  electrical  wwk  on  tbc  Stale 
ralTPida.  Tbey  Inrrc  acewnnlaiad  a  lacia  aateaiit  of  data  aad  aaHtd  fer 
hanM  tMt  waak. 

MRS.  W.  C  OOTSfULL,  wife  of  the  ratltaad  pmiaMr.  brake 

ground  last  week  for  the  New  York  and  Port  Cheater  Railroad,  using  a 
gold  shovel.  After  six  years  of  legtl  battle  in  the  courts  and  before  the 
State  Railroad  Commissioners  and  the  city  authorities,  the  I'ort  Che^cr 
Railroad  Company  has  won.  The  road  will  cost  |)o,oo«,ood.  It  will  con- 
sist of  twrnty  hTe  miles  of  (our  track  r.iad.  operated  by  (  third  raU.  Ila 
temporary  terminus  in  Manhattan  will  he  at  iTTIk  Wt.  and  lh«  iobmgr. 
It  will  he  ready  in  about  two  years. 

MR.  GEO.  U.  G.  HOI.MAN.  who  prootoicd  and  Mlt  Ike  Lerb  Coonly 
Railway,  Quebec.  Canada,  and  now  af  >8»  Rraadwiy,  Maw  Votk  CItr,  ta 
aaeedaiad  wilk  Mr.  L,  Kaawlaa  Piiaii  af  FbilaMpMa.  Mr.  HobMB  wia 
raeently  i|i|ie(At«d  dodried  tngbaer  of  the  VaOcr  Ftoic  SyMcn.  wkleh 
will  build  ^ri  -iprrate  a  third  rail  prirate  (lgkt«f-wa)p  Una  bat«e«n  Phila- 
delphia M-A  I  liccnixville.  I'a.,  with  Philadclpbia  olBcM  OB  the  twenly-tirll 
fltior.  Land  Title  Baildiog.  He  is  also  vice  pretideiit  of  the  Publie  Service 
Invesiments  Company,  which  w  the  holding  company  for  eleven  BenMgrl. 
vani^  .T-f f^'F^? it'^n*      Mf-  Tfri'm.nn  rrts^n^  h?ft  New  Vo'-Je 

M:-<.  I  ;,\  I':>N  Fk  C.  SIM'i.  Im-.m^  m-intly  V<.i  rV,te-|  !0  the  iircti- 
dency  ol  (be  William  ."V.  Harris  Sctam  Engine  Company  ui  i^ruvidestce, 
R.  1.,  builder  of  Corliss  engines,  has  rcsiRnrd  his  petition  as  general  nuna- 
ger  of  the  Marine  Eiiigiiic  &  Machine  Company,  of  Harriteo,  K.  J.,  and 
sriH  rcMra  lo  PrcvUencc  to  aeenne  bi*  diitiea  tkere.  Ike  Waiiaai  A. 
HarrS*  Steam  En^ne  Com^y  hat  pvTchateu  a  large  Iraet  of  Imd  at 
Crntral  Fall*.  R.  I.,  and  plans  are  now  hcing  prepared  for  the  building 
of  new  works.  Mr.  Sims  has  a  world-wide  reputation  as  a  builder  of 
high-speed,  eiaaeljr  regolalinc  engine^  and  bia  vatuaUc  aid  in  Ike  begin- 
niniis  of  the  elcetifa  llgbilag;  art  in  thb  fcipeet  arc  aot  HImIt  to  ho  for- 
gotten. 

MR.   F.    E.    liK.WK.   >vh.Li   h:li  atliv.!;.    at:0   (I  umrK  1 1 1 1  y  connected 

•Airb  the  devetot^iaeiu        \:i  r  rn  -in  :rttrt^-ii  irt  Gtr(B»i.i»>',  s'mI       now  di- 
ri'ctor  of  the   International   I'l.t  u.i.iiif   .nn^l    K'ectric  Corapinw    if  Itcrlin. 
susiaiocd  a  severe  bereavement  in  the  death  of  his  wife  in  that  city. 

Hn.  Drake  ted  beta  IB  Iw  kmc  tim.  and  had  triiilad  ih«  RMm  to 
Ike  qnett  for  brahb.  The  end  caaie  suddenly  and  patalenly,  Mn;  Ilkabo 

wai  a  member  of  the  executive  committee  of  the  .\merican  Wonan't  Ctak 
«1  Berlin,  which  mine*  bcr  as  an  influential  worker  in  behalf  ot  ila  ■aeiat 
.iii'l  oliantable  lnl>  rest",  Tlic  f  i-  ■  ^  ;  .  s  <•  ImM  )n  (kC  ABCriCCD 
(  hiirch  at  nerlin  on  May  31.  r^tr  .-i-ir n iii  I  by  C  8.  AadMlcadar 

lower  and  many  members  of  the  American  colony. 

It.VTE.S VF.RNAM.— One  c,f  the  larunt  weddings  held  in  M.  rri-ijwn. 
N.  T  ,  Shi*  season  was  that  of  Miss  Eraeline  Goold  Vernirr:.  Uueh'^'  ©f 
.Mr.  and  M-9.  Albert  H.  Vernam.  to  Putnam  Asli.-^y  t'-,ii^^.  tt.,-  ^■l>nsl1l•l7li■ 
electrical  engineer,  of  New  Yotit,  Tbc  wedding  was  celebrateil  in  St 
Prln'a  ClMrck.  tlK  eoenMoy  w«o  i^fociaed  by  lha  rectorr  ika  Ret. 
niienton  P.  Stvtgti.  MiM  Alice  Vcmam  «aa  her  •iitei't  OHrid  of  hoaor, 
■n<t  the  bridesmaMi  were  Miss  Matilda  FrtllngJwiyiMi,  Mba  Eoilly  Mtttata 
Mi»  Caoir  Warfield,  Mis>  F.Hial^ih  Heron  of  Plltebvrg,  Mt«>  Adettld* 
Mc.Mpin  of  New  York,  and  Mis^  Mar^icrite  Vemam.  The  best  roan  was 
T.  Tower  Bates,  brother  of  the  bridrsroom.  and  the  ushers  were  A.  Har- 
old Vemam,  Jr.,  a  broibcr  of  the  br^de,  John  Grcnvitle  Batci,  brother  ot 


I     /in,  .Mbert  II,  luinam,  .\ntan  H.  >c'-i:t\t: .  William  W.  i'tess- 
A    ■  tt  P,  Kcbbins,  L,eonard  S.  Homer,  and  W  illiam  U.  liatlltoa,  ' 
•    <(cw  Vorfc.    Immediately  after  the  cefcawny  a  rtoafition  waa 
'eiMni  kouw  on  Madison  ,\vcnuc. 

,   I 

TBB  MOVSLTV  INCANDKSCENT  LAMP  COMPANY.  SL  Mary'ai  | 
Pa^  kia  —ylitad  Itt  acw  plaai  for  tke  maBufaetorc  of  Elfc  new  and 
MavO^  taOM  Ibbik 

W.  T.  PSIWGLE.— Tke  bnatneai  of  W,  T.  Priaglc,  of  VUladelfhiB. 
hat  been  tiansierred  l»  ike  Priagte  Electrical  ManatMlBfkit  Co.,  fan. 
Buainca*  wtU  be  carried  aa  at  the  iBflM  addma  la  hdhrck  lyaM  Xorib 
Sixth  St.,  that  city. 

CALIFORNIA  ELECTRICAL  WORKS,  of  i  :dr^i!,cu.  annjunce  ! 

tSif  ..ffTiing  of  a  Seattle  branch  about  August  i.  The  temporary  >l!ice 
th^r'^  ir.  now  located  at  439-40  New  Y'ork  Block,  in  charge  of  Mr.  1*.  J. 
Aaron,  to  which  point  all  ordcn  and  iu|uirkt  relative  te  the  northweat 
territory  ihoald  ha  aaiit.  A  coapble  aloefc  of  eleclfical  itqi^Uaa  (rill  ho 
curled  there.  * 

THE  AMERICAN  CONDUIT  MANUFACTURING  COMPANY.— In 
onr  iHnc  of  May  19  we  called  atlcalion  to  tke  fact  that  the  UadcrwritcnT  | 
lahatatatlea  ot  CUe^  had  atanad  tMr  iaetaey  impeeiian  aerrice  in  a  I 
•uAcr  of  iaelarlct  Ibt  aaaNi  and  addrcaata  af  wUdi  ware  given  in  the 
item.   To  the  lift  OB  vailBcd  candall  ihmM  ho  added  the  aia*  of  the 
American  Conduit  Mfg.  Cantpanyt  of  PllUhmg.  Pa.,  wklch,  for  aOBW  titt-  | 
accountable  reaiOB,  wa*  oadlMd. 

THE  ABKEK  DOBLE  COMPANY  aiiaeBiieta  that  It  hw  rdoeated 

ita  offices  at  its  former  site.  Fremont  and  Howard  Sts.,  San  Francisco. 
The  company  is  one  of  the  6rst  to  resume  operations  in  -.he  Lurned  dis- 
trict, and  has  tski-fi  cntrtrsfi  (f»r  a  "ars*:  imoant  of  work  in  addition 
to  the  orders  cn  ii.nn '.  picvL.  ii  ,  t  .  ihf  lu  r  Work  is  progressing  rapidly 
on  the  company's  new  shops  and  warehouses  in  the  l^ftxeru  district  at 
3|i«enlh  and  Hohbell  Sirceta.  Tcnporary  pattern  and  iotti  ihaiM  aro 
already  in  operation  on  the  IWW  tiM. 

THE  ELECTRICAL  INSTALLATION  COMI'ANV,  .Mw,nadaock  Build- 
ing, Chicago,  baa  been  awiixded  a  eootiacl  fur  tlx  power  house  and  iub- 

rolHng  Made  for  the  fndliinitolloCnwIitrdarillfe  h  Weeieni  Traciien  Caat^ 

pany's  line,  4s  miles.  Atlit  Chalmers  Company's  Meaia  and  elttttkal  BM- 
cfainery  and  car  equipment  will  be  used.  The  company  hac  Opened  oBeeO 
in  the  Traction  Tenn'na!  Building,  Indianapclis.  fnt!.,  where  the  engineer* 
ing  and  direct  ftp'T^  aion  of  the  coostrtiL-titn  and  t  j  .11  i-.cr.'  lI  ;hr: 
Indianapolis,  New  Castle  &  Toledo  Electric  Railway  Company's  tyuen 
and  the  Indianapvlia,  Cnwfggdirinc  k  Wcitem  Tlieticn  CoBgOBy'i  Rite 
Wilt  be  managed. 

TOE  ONEIUA  COM.MUMtTY,  LTO,,  OneHa,  N  V..  are  now  putting 
ont  •  Chain  for  ibe  wupcnilan  af  kteandaiMBt  lamps  fo-  street  work. 
Tbia  cbaia  la  of  iba  aano  teBatniafan  a«  thdr  Ko.  i  Onaida  galvaalaed 
dMin  oaauaapty  need  for  the  Mnpemlea  of  are  tampi.  and  Ihu  the 
atrength.  tfurabiUty  and  flexibility  that  is  characteristic  r-f  No.  t  chain. 
Tbla  doe  used  it  termed  .No.  s,  and  is  made  from  the  best  i:pcn  hearth 
steel,  beiiTg  hcaviljr  galvanised  at  their  own  plant  by  the  h<>t  galvaniting 
proems*.  TK:5  material  will  prove  of  interest  lo  central  station  men  for 
tutpending  incandescent  lamps  in  the  middle  of  the  street,  and  a  sample 
length  sufficient  for  the  suspension  of  one  Imap  U  tBtllilhad  bee  of 
charite  to  any  manager  desiring  to  test  the  chain. 

Tilt  \.\N  IKJRN  &  Dt  lTdN  COMPANV.  of  Clfve'«i;d,  Ohio,  hat 
incfcjAcd  ita  capital  stock  from  $50,000  to  $150,000  ;o  cover  <-x;^n<;ive 
iraproTcmenls  to  itt  plant.  The  improvements  wia  consist  <  i  :i'l:ii-i<inal 
machinery  and  tbi  erection  of  a  large  new  buiUitng.  which  mil  be  utilircd 
aloMit  aaekaiively  hi  Ae  peodueiion  of  gcort.  Tbc  new  gear  MtliBg 
laachiiMrr  will  be  of  (he  maai  Improred  type  and  it  it  atacrted  dwt  the 
plant  will  be  the  most  complete  of  its  kind  :n  the  coantry.  .\  consid' 
erahle  portion  of  the  plant  will  be  occupied  by  the  Van  D<irr.-E;;n.^lt  Elec- 
tric Company,  which  is  closely  affiliated  with  the  \'an  Pom  &  Diittun 
Company,  and  is  well  known  to  the  trade  through  the  r''"odiif!ion  ,it 
elec?rlca!   sirf-pli^^   .T^f!   for   Its   reiMir    vtf^tk      thp   .-.f  rrTiT'^^rtant  im- 

Tir'-'^  rtnrntv   -.ihlcli    ■>■:  ;    hi-    ;n;lA]>.)    I  !■    tru'-    ■  1  i.rir.rv    iv  t  '  w  plalSlO 

'Aill  be  J  ji-attiiraUi;  wuttU  let   ijTjpttguutiuri  anuituic  ^r.tl  ■t\^Wi  C'.'ils. 

THE  ELEtHKIC  ("ABLE  (OMPANY,  of  i,«  Battfry  Place,  New  York, 
l'3«  just  r>li»c<-f*  r<T\f^  thri  Ann7r!L-;iT!  Railways  Company,  of  .Altccna, 

Pa.  .11. 1'  ",:rh  iIk  T.I  .u.t  I  k!.'  n  l  r.  ...rr  Company  of  Taluca,  Tex-,  (or 
V'oltax  compound,  to  be  used  in  both  cases  for  insulating  purposes.  Vol- 
tax  ia  mcellBr  wllk  cMenaivo  aalea  aanong  ibc  mihiny,  ligfat  and  pawer 
coawoBlca  of  lha  TTaltad  Slatei,  wMeh  «a*  ikii  material  not  only  lor 
hHolatiag  aad  wateiproofing  pnrpoeco,  but  in  coBoeeiion  with  vndcrgiound 
conduit  aytieis.  It  is  daimni  that  the  underground  conduit  lyatein  Con. 
sitting  of  wooden  troughs  into  which  Voltax  insulating  corariound  is  pourrd 
after  the  manner  of  llie  undergtotittd  iian^inissloii  «v9temt  which  have  W-cn 
in  Ufte  in  Germany  for  several  ye.-sr-.  rrny  be  in«t.illrd  and  nainlRineil  at 
;i  L-.i-.'  rsjiging  to  per  cent  Ic5^  than  other  iranssnission  system  ni>w 
in  ftpetation.  No  polea  or  other  c^itnsive  eiiuipment  it  rctiuircd.  aud 
the  low  cost  of  the  flMtHfab  and  the  ease  »ith  WhWl  COCb  On  UOdCf 
ground  sysirm  may  he  Ud  i*  rapidly  bringing  it  hllo  favOr'  net  only 
lalth  the  railisay  uid  light  eonpanka  hut  with  espoaltion  rompanlci  and 
State  fain,  sshere  pavcntntt  do  net  Inttrfcr*  wkb  aiukrgroand  woifc. 
In  order  to  iill  the  large  orders  which  the  riectric  Cihlc  Company  blB 
received  during  the  past  three  months,  its  force  at  Bridgeport,  OMin.p 
hat  been  tripled  within  the  paat  three  nuMUki. 
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IMTKK  SI  ATKS  P ATKN'TS  ISPI  RD  TI'VF  10,  1906. 
lC»nilm'l<;'l  lij-  Hi.i^-nlijuin     StL.ck!iri.lKc,  l'*t  Attvv,  140  N.n»»u  St.,  N.  Y.J 
•»J.i'>S-  EI.F.CTKir  SVSTKM  OF  TKANSMISSKiN    Hi»rl.«  G.  Burlif. 
Hr..i.klvn.  V    ^      Ai.;i    lilcd  IVi;    9.  ig.,.'.    A  tclcBr.ii'H  s>sr<ni  in  which 
Ihc  linir  ir.iu   I--  :t.ii.i!  in  j^kI-.  n  that  the  char|liil|<  M.  riod  i  f  the 

line  ciir(r*|'-iii<ls  m  length  tn  thr  in-iini1  of  the  tclritt.ipli  AIk) 
"dci  Itlrlini  *hrr<-hy  the  hue  nuiy  be  uurd  foi  a  lelrpliont  or  tele- 
iy^leni. 

faMi>  SAFETY  SYSTEM  FOR  OPERATING  RAILROADS;  Will.atn 
*ir  DtMOnd.  tiiS*,  Midi.    An.f>M  Feh.  17,  ir-y    The  track  IS 
imwMcd  wM  iiwuhtcd  ttttUm*  which  coniutnlc  receiving  fUtions  bv 
•  hich  mrwufr*  »re  trwuinitled  lu  ihe  ir»in  from  iwinlt  »\ong^  the  roaa, 
AJfH'  rxhibils  d*n(i*T  and  cautioti  ^tls"»U  in  front  of  the  trftln. 
toj-Sii.  \\  F.ir.nr  ArrCATKn   apparatus;    Ea«rne   Fuller,  ^cfic 
K.  I      \li[i   t  ied  M.»   1;,  iije.^      A  hrc  alarm  device  m  which _1  MBIWIf 
>^  iiiui.iic'l  "1  riiitie  ■«  hell  liy  meuns  uf  a  heavy  wejftbt.    The  dtliCC 
i»  arranKcd  10  he  AulnmaticaUy  rewound  by  an  electric  motor. 
U$.$i*.  FIRE  AtASM:  Ctargc  H.  Otfmr  ud  OnrlM  >•  MfT.. 
^IllMld.   App.  iM  Apr.  3.  im-   I"  Mdcr  M  ante  •  hot  ^ 


•jj^Mi— Elcelrie 

•Icvite  ninif  M-nvitjvc  111  >t«t'  Ihe  jwitenier  aTfanges  Ihe  expaniiihle  wire 
hctwrrii  lev-^!'.  which  arc  ci-nnected  h>  <^i  exiwin-lhlc  md  In  Ihii  war 
Ihe  ekjtati^ivc  ctleci  '.'i  Ihe  rod  is  multiplied  and  added  to  that  of  the 
wire,  lihich  slackens  and  main*  Uie  alarai  cbcniL 

tti.i<«:  AK  I  OF  MFTAl.I.t-RGYs  Enrivw  A.  TvtMia,  Altanr.  N.  Y. 
A|ip.  tiled  Jan.  .in.  iixi}. 

9*M6t.  METAI,l.t:RGt<-AL  APPARATUS;  Boriqiw  A.  Tanceda,  Altaay, 
Jff,  Y.    A|iip.  tiled  Jan.  jK.  1005. 

•aj.566  DSNAMO  KI.Kt  IHIl'  MAriMNERV;  William  L.  Waters,  Mil- 
waukee. Wis.  Ai»i».  hied  >ci»l.  -u.  n>i»4.  .\  cunslruction  for  the  al- 
taehinent  of  lamanaimnH  ici  the  (wde  pieces  of  a  revi»lving  lirtd  franve. 
The  laniana!inn*  nre  held  in  idacc  hy  Iran^vei'^-  h-jlls  iind  ^l-etlally 
forme':  ca3lin|I^. 

Baj..<W)   Ki.MMt  TATiPR.   William   I.,    Waiers.    Milwaukee.  Wia, 

tiled   I  11  1.     1,    ni'i^.  In 

lai'jr       A  Kciicialor  Iht 

thereby  virtually  forming  two  seiurale  commutalort. 
•«J.S«9-  mVSH  IIOLDF.R:  William  t.  Walrn.  Mihnidice;  Wia. 
ftled  Jan.  aa.  ifoj.    Uctaila  of  conairuetiMi  af 


  App, 

Titer  lii  miirr  cfTiCienlly  ventilAt*  tito  fBBUlU' 
tminrnis  arc  iilianurd  ill  two  nriw  Of  IfPIIH 


nied  Jan.  aa.  ifoj.    Mctail*  or  conatruetiMi  af  •  cwtlWlpr 
harini  •  friiac  vnth  a  pair  9f  etrhoa  broahci  gnMed  tbcqein  M  have 
•  imhiimI  awvfOKiit  amiM  ilw  (ace  af  the  coamattior.  speh  wf  ike 
knirfwa  )•  iprinc  impelled  by  an  adj  unable  bmr  epniiK. 

■»j.^jj^TKA\SNtlTTER  SUPPORT;  Sulncv  A.  Beyland,  Elyria,  O.  Apji 


h  jS. 


:'1'k;. 

•»!.*«».  C<ii,|.Ki  I  I NG  URL  SIl  H)K  KI.ECTRIC  CURRE.ST  CENER 
ATOKS  A.Mi  .MOTilKS;  OIM  SicVr..  Dresden.  Getiiiany.  .Xpii.  filed 
July  It,  i90i.  \  comjtosilc  cMpiier  hnish  hasinK  folded  jdaic*  which 
■re  doKtailcd  loRctbcr  aiwl  enclosed  within  a  metallic  sbeaihinc  so  as 
to  form  ■  tmltiry  and  rnilimi  airuciure. 

tiiM-  SIGNAUNG  SYSTEM:  Jacob  B.  StnUt,  WiUduburf.  Fa.  App. 
flad  Pcbi  la,  ■«•).  A  iiaMiliic  ayiMB  for  nHwr  amploylnc  an  al- 
Mmatiac  cumal  aa  a  montra  power  aad  ■  nil  w  the  tiaek  as  a  return 
for  the  attcmaliBC  cmreiit,  in  wkidi  ■  doMd  tndi  dfcait  ii  eaipleycd. 
Ilaa  a  tranolallnc  device  wMcb  ur  !■  lam  coatrat  a  eitcidt  iodtidinc 
an  oocraliai  OMchaiilHa  for  a  rifnal  darica.  cnaqitiitd  la  a  ralhsay 
•Imal,  or  die  iranalafinK  device  may  dlrcdly  operate  the  aitnaL 

•aj,«4l>  BMI.WAY  SIGVAI  INC:  l.miis  H.  Thiillrn.  Eilsev.0."!.  P».  .^^P 
lile<i  l-Vh,  5.  lyo^  Kii.tir*  iM  a  signal  system  jiariicylarly  adapted  to 
i..>lv<ay.  over  which  .leiiin.  ears  .ire  proi>ellcdj  Die  motive  power  foe 
Hie  molHTS  of  which  I-  ihrtnalitii;  ciiireiil.  and  talth  f  Ntiim  for  the 
l>i-i:nil-iiin  current  ihn  i^iih  >lie  raili  H*s  a  •OIHM  M  dlfiet  CttrfCHl  for 
enerairina  the  rails  of  t'lr  'y.'-i-U  vrciions. 

•aj.671.  FI.F.CTRIC  WATI.R  PURIFIER;  .Mbert  E.  Dietericb.  Washing- 
ton.  I).  C.  App.  filed  A|ir.  in.  1906.  A  cylindrical  hovflllg  OMttailU  a 
aiiiral  casting  Mvinc  a  pair  of  strip*  throoiJi  which  the  Cttrreat  niiMi, 
The  current  el  water  ia  directed  lalrallr  bctwcaa  tbaa  ittiaa  wmm  it 
i<  opoM  d  to  Hie  (]cclrie  action -and  the  panidea  aaipeadtd  Ibafeia  jirt- 

CIpllaled. 

•fj,M.t.  SVN-aiKONIZtKC  MECHANISM  FOR  TIMEPIECES;  Awm- 
tu«  L.  Ilahl,  CTileaga.  ITI.  App.  filed  Sept.  tt,  looj.  The  ocipcaieni 
oallct  ia  moviMc  tranaveraely  ao  as  to  release  the  eecapement  wheel 
vUa  aitirrincnt  it  effective  to  poailion  a  slop  in  tlve  path  of  an  arm  on 
the  eseapement  wheel  and  corresnonding  to  rero  fiosition  rhereof.  The 
transfer**-  mo\eineni  is  nccMin[il;tned  by  a  magnet  energised  by  a  cirruii 
from  Ihe  master  chxk. 

8aj.7>4.  KI  Kt  TRICAL  RECEri  .\rl.K  AND  PLL'G:  John  C.  Haiirl  and 
£<lffar  I..  Moriey.  .New  York.  N.  V.  App.  filed  Feb.  2.  1904.  A  lilug 
or  ll'>jr  box  haiinft  a  chambeT  in  which  is  received  a  porcelain  block 
UfKin  which  the  circr.it  i*ite*  ;ire  f.T.tened  and  which  .-iuli.inat5f.illy 
make.  .  Mnneclir.n  viith  L-  --  .'n  -irn  t;  hiaues  when  insertr.l  i  it.  -i.  -iiicn 
wtlhin    the  homing. 

fi.M.7jR  .SCi-l'OK  I  I.Sli  ARM  FOR  TKLEPHONE  TKA.N SMM TKRS ; 
.Sidney  A.  Ilryland.  I-lsna.  I  ►.     .\pp.  filed  May  ij,  IV04. 

TKI  KPIKiNK  RELAY;  Edward  E.  CIcmcal.  Waahington.  D.  C. 
Iiled  June  ifi.  1JI9K. 

I  KI.KI'IIONE  TRANSMtTTER:  WllTIani  W.  Oem,  Elyria.  O. 

hied  Srpl.  IJ,  1904. 
I  LKfTRlC  SICA;  William  C.ierth  and  G  .rce  Latimer.  Jr..  New- 
N.  J.  App.  filed  OcL  .70.  190V  An  electric  nan  having  laiaps 
■m  both  facca.  CaaqirkM  a  abert  metal  boa  of  wIMcb  the  front  and 
mr  lidca  ale  hath  rcnvahle;  Bna  km  aw  ainaatd  wMMa  the  tiHi 
and  FKirniton  caanectiaBa  nar  nadt  ta  the  lanpa  aa  cHhar  ildc. 
BiiSti.  AUTOMATIC  CIRCinT  MAKING  AND  BREAICING  DEVICE 
¥USL  AltTO-MOBILKS  AN'D  THE  LIKE:  Andrew  I.  Rater,  Bridge- 
pnri.  Conn.  Ai>p.  filed  Oct,  R.  tao^.  A  vibrator  (or  Ihr  igsiftion  aya. 
I. Ill-  if  viiomobilra.  The  coolrasrt  ,st>niit  ia  ^allaehcd  to  Use  vihralor 
s['-  nir  hv  a  si'id  or  lisik  which  pcroMis  ■  eeriata  amonat  of  loat  awtian 
belvieen  the  two. 

•.>j.S.in.  PRONG  INSULATOR:  Lania  5lciahrrf<r.  New  York.  K.  Y.  Apts. 
filcsl  July  10.  ffos.  The  Inttilaloi  bak  a  laddie  ihaprd  body  of  patcriab 


ApV 
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ark. 


uiih  a  pair  of  overhanging  edges  or  "spouts'*  which  drain  Ihe  water 
from  the  upper  owfacB  thonof.  A  iloahia  pranaed  koak  pngacta  fiw 
ihe  upr-er  part  M  Iha  laaalator  tkrootb  waiak  tkc  Una  wiiaa  anr  b« 


engaged. 


aijaa.  TBLBrHOMEs  - 

Nek.  App.  iUed  Atlg.  a$,  t«04< 


J.  liiriyiin  aad  Catl  Ls  ASM,  liaaala. 


■I1J.91J.  INSULATOR;  .^ugu^t  Biele.  New  Haven.  Mo.  App.  filed  laljr 
^!>.  IV05.  The  cpiss  arms  arc  drilled  with  circular  holes  through  viliich 
Itie  line  wire.;  paii*  and  a  cylindrical  insulator  n.  n.laplrd  to  snp  on  to 
Ihc  >*!rf5  ;itnj  ]i;i^-ei1  im.i  lii>lrs,    -Mrann  arc  proviiieil  fur  hil.linjj 

the   .ure  crTilr;illv  in  llii-  ir -i uii li.<[ , 

H.-J.!Hl*,  ELECTRIC  .\KC  LAMP;  F.<l»in  J.  M.ir|.hy.  Rugby.  Ke-iiland. 
,Apii.  filed  Sept.  g.  uku.  lieiails  of  an  arc  l.imp  having  two  ratl^ma. 
Relates  i>arlic«ljii ly  to  the  con»lriic(iiin  of  a  pair  M  f<ijenr.i>-i&  and  a 
U-'h.^pt''i  cord  ihrrefof  for  inxitinning  the  electrodes  and  an  auxiliary 
annai  ire  ^ulapled  ti'  bridge  the  cmls  of  Ihe  legs  of  said  U-ihaped  core 
to  mipiiTKe  on  the  endi  of  the  Aolcnnids. 

tnM6.  ELECTRIC  LOCO.MOTU  E;  Edward  D.  Priest.  Schenectady.  N. 
IT.    App.  filed  Ian.  jfl,  igo;;.    Electric  loCiimotivr  having  four  pairs  of 

'  wheels  on  each  of  which  is  a  direct  connected  motor.  The  invention 
relates  riarncularly  to  a  form  of  snanension  by  which  the  weight  is 
evenly  qi«lf iliiile-1  on  all  of  the  wherls. 

Sji.Qiifl-  ELEC  I  KIC  LOCiiMi  iTI\ K ;  Kdnatd  li  Piie»1,  ScbcnecUdy,  N. 
V    .\pp.  t-ie.i  i.m  .V.  ni-.t    Ke:,ii.-.  !..  iiii.i'niraiions  of  Ike  abovci  aad 

nartUMUr'.y  In  ,-1  Iran-veiw  •!:  4'a-Ti  m.  01  -v-tetll  for  ttglgiaR  tltt  pOM 
faces  --'f  the  niiil.jr  11:  p;ir;il'i-h5nl  wil>l  the  iriiialnre. 

Hjj.i,;.!.  lMll"(  TION  tlill  :  >lani.hu«  II  .-^auvr.  Spokane.  Wash  At  r 
Med  May  J^.  lyo.c  An  ind-.ichi'n  coil  ot  llie  i.riinary  form  is  prcvidcd 
with  a  auppleincnlal  secondary  winding  the  circuit  of  whidi  is  not 
clotRl,  but  which  may  be  connected  to  a  eondenter. 

itlM9.  AUTOMATIC  AIR  BRAKE;  Friedrkh  }.  R.  Wagner,  Eeriin.  Ger- 
amir.  App  Med  Dec  9,  ikpg.  An  cniiaccr'a  vahm  uvuf  ^  aanai 
•Ir  piiaagea  and  clacirw  legnMnta  widA  «eai|iMc  elaetric  gkmill  M  ap» 
dal  magnet  operated  valve*. 

8jt.D.l4.  LOCKING  ANIt  TRIPPING  DKVirF  FOR  SVVrmiFv  Harry 
M  .\cly.  Pitttfield.  Mass.  .\pp  filed  Nnv  IT.  Ljoj  llel.<:  s  of  a 
magnet  circuit  breaker  or  cut  out  ha%  ihr  a  sw  itch  element  which  ia 
normally  pressed  im  p  tifcmt  c'.-cintr  rtlaPcn  hi  a  toggle  Jont.  bitt 
which  may  he  triojie.:  -o  t-.  r;.en  thr  rirc-.iil  hv  a  magnet  acting  aa 
the  toggle  j.itnt  10  ■Irvl-nv  llir  a"i;  irnTiient  of  ihi-  iinV.  thereof. 

?i4,oa,).  WIRELESS  ri  l.KGi; \|-H  ;-\  STFM.  Lee  I).-  I  .irevl  New  York, 
-V,  V.  .\pp.  filed  |  ..  h.  .  1  i  .ii.  111  signed  I..  >.-..M^'.e  a  ...Mpled  wire- 
lese  trlegraiih  sv.teni  whose  mjinial  -Ttoite  t.f  i  ihi -ili-ir.  'hall  he  mono- 
periodic,  and  which  shall  ha\e  a  gfe.itri  per.i^iency  of  vit.ralirvn  than 
those  now  commonly  employed,  lias  iw"  iMlh-  iti-m  the  top  of  the 
entenna  to  earth  which  are  cip.i,il  in  nalnial  period,  a  spark  gap  a»v)- 
ciattd  with  aaid  circuit,  and  an  a  ixiliary  •.hum  path  containing  a  capac- 
ity conisected  across  saiil  ^park  iinp 

S.'s.oM   TIIFRMO  ELFl  TRII    l  iirPLF..  Ilarrv  E.  Ilcath.  Lytin.  Mass 

.\;'V     hl.-.l   ,\',tg    J.  n>ii;i. 

S;4,..^..  KECKPT \(T.K  FOR  Kl.KiTRK  LAMPS;  Paul  H,  Tachrig. 
New.irk.  \.  1  \-  I  I  led  \l:iv  4.  W04.  Conslriiclion  of  water  proof 
socket  having  :.  t  -  I  l  ,.ck  v  it-i  i.;i-5agc8  therein  in  which  Ihe  connec' 
lion*  are  mai'.e  |.\  niean<  of  incln'aic  clips,  The  passages  are  afterward 
filled  with  cement  in  order  to  make  thr  receptacle  w -.ter  proof 

Si4,o»a.  TELEGRAPHIC  SENIH.NG  DEVICE;  I.i  l  r  Ki-.sec.  PU.lad.  I 
phia,  Pa.    App.  files!  Jan.  ay.  190J.    Tclegraim  apparatus  having  an 


^J>$**-— Brntk  HsMcr. 


''4-osf^Inaulalor. 


aalomatle  recaiving  deoMni  and  having 
nent  taktdl.  wkBe  it  aSm*  the  necessary- 
simple  ia  manlpnialion.    Has  a  series  of  movable  memi 

wtin  a  series  of  lines  of  raised  characu-r%.  each  of  said  lines 


ing  ' 

variety  M  lignala.  ig 

miner 


val'.ie. 
Kilsee, 


Pliiladclphia.  Pa.   App.  hltd  July 

  KEY;  Igidor  Kilsee.  Pbifa. 

II.  tfos.  A  traaiaAtiog  hey  having  a 
point  ky  meaaa  of  a  raUiwt  fvtitm,  aad 
mtacts  ao  at  to  comiileta  circnNa  01  iltar- 


traninniltini  or 

provided 

,  designat- 
ing a  numeral  of  different 
".UMo.  TLLEPHOXY:  Isidor 

l'j4.oii.  TELEGRAPHIC  TRANSMITTIKC 
delpbia.  Pa.    App.  filed  Feb. 
lever  depending  from  a  fixed  . 
arranfed  to  swing  between  contacts  t 

nate  polariiv  by  successive  nsovementa. 

•'.4..-V  IRANSMilTING  KEY  FOR  TELEGRAPHIC  aSCUITS: 
I-idoT  Kiisce.  Pliiladelphi'i,  i'a.  .\pp.  filnl  Mar.  25.  1904.  Designed  to 
■.ecurc  the  current  revtr-.ali  of  a  Iransniiiicr  for  a  aubmarinc  cable 
ttirough  a  »impU  .\|.t-i  k<  i .  I'iie  kev  opri.i:<.  a  relay  in  the  form  of 
an  escapement  wheel  which  alternately  makes  the  circtnt  from  a  poaitivc 
ai  1I  fi  nil  a  negative  baltcry  poic^ 

l  ELEPUOXY:  Iiidor  Kllaee.  PklhdelpMa,  Pa.   App.  Sled  Apr. 
10.  1005. 

ltJ4.04«.  ELECTROMAGN'ET;  Chmles  V.  A,  .^luiis.  San  Francisco.  Cat. 
App.  filed  AjM-.  tt.  1905.  A  const  ruction  of  electromagnets  dealgnad 
for  Iba  wlndlnir  nechamna  of  clock*.  Two  magnet  polea  act  m  aa 
amaiara  pivatcd  keiwecii  tkeai  to  a*  to  swing  the  •  ~  - 
I*  wind  op  an  cteapemeat  whed. 

a.<4.a48.  INSI'I.AIT.P  COIL  FOR  ELEi 


hi  a< 

APPARATUS  AND 
Swamp 


 JECnaCAL 

PROCESS  OF  .MAKING  THE  SAME:  EUku 

Mass.  .\pp.  t-'.Vd  Sept.  II.  lflo;t. 
C5--  INM'l  \|ii|(,  ll.irii  M  \'.v.  Pillsiold  M.I..  App,  filed  Nov. 
I.'.  1  i,i4.  \  c..n-- Ml..  II  Ml  iti-olaior  foi  l.oi;.  cahii:-.  whiih  are  de- 
signed  to  be  siiprolrd  from  hoiiiontal  sii|>|>orling  pifirs.  Includes 
porcelain  Morkis  wliick  are  pticed  beiweea  the  parla  aad  hdd  ia  padliOB 
by  melanic  wire*  or  tiraps. 
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